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WO 2005/087754 PCT/DK2005/000159 Substituted morpholine and
thiomorpholine derivatives Field of the invention The present invention
Woré?ﬁ?g@fg?ﬁovel substituted morpholine and thiomorpholine B HLRIARISL00159
being openers of the KCNQ family potassium ion channels. The
Substirmpboreetplastinsafid thitheorphoheetiofigistivgsrs and diseases being
responsive to opening of the KCNQ family potassium ion channels, one
such disease is epilepsy. Background of the invention 10 lon channels
Field athelonl@npiwteins that regulate the flow of ions, including potassium,

The pEE T ERIRTIOR A %8(%%1 IR ARELAW, e aRamnsR AR
present in all” animal and human cells and affect a variety of processes
derivatislereinpepaes oSteiiSaiehiamilsaetesrivattonchangdeldhs

comp%%g&%tg%e ﬁ?fmliwma%%ﬁefsf £0.9896 3, 8000ding PRIaSS I ERaR)

subtypes (Jentsch Nature Reviews Neuroscience 2000, 1, 21-30) with a
openigeeaf tiv&ENQuitmibiyneth s BoHonthasrms.one RIsEHECINR L SRAFPSY -

potassium channels, which are found in the brain, are primarily

responsible for maintaining a negative resting membrane potential, as well
Backaswoniroflthg imeemidieme repolarisation following an action potential. 20

Ton cgﬁﬁeﬁygé?e&aiﬂ&?%é{ems%mgﬁm igdDEIEENQ MM batignsin

our out of five KCNQ genes have been shown to underlie diseases

calciimel iy dsandiheodirmmyinimia, Qi el aPace geay s Rk RIS NGIE AL
ammﬁee}ﬂg hi WOsSIeRCE R0 vévie%ﬂé%g}ogésﬂlqﬂ%gﬁ@ ?s gainersl thought

to encode the molecular correlate of potassium channels found in outer
transtrafsicsl srobehe cosdrfieizoantitherl pl 51 Ees of the vestibular

apparatus, in which mutations can lead to a form of inherited deafness. 30

KCNQ1 (KvLQT1) is co-assembled with the product of the KCNE}V
Humgnsriaval okge Y BansserisestBia PoBsE R FRARas sib g gentsch Nature

Revi&LOiRGIslaRY rrpfiar-ike i whucHrsent: Mutalionsih Higaehanbelican
cause one form of inherited long QT syndrome, type 1f(LQ I?, s well as

struchmandsBBeeadNmIECaTh PRI FHERHRRLRotBIHE arc foubd in the brain, are

primarily responsible for maintaining a negative resting membrane potential, as well

as controlling membrane repolarisation following an action potential.

One subset of potassium channel genes is the KCNQ family. Mutations in four out of
five KCNQ genes have been shown to underlie diseases including cardiac
arrhythmias, deafness and epilepsy (Jenisch Nature Reviews Neuroscience 2000, 1,
21-30).

The KCNQ4 gene is thought to encode the molecular correlate of potassium channels
found in outer hair cells of the cochlea and in Type I hair cells of the vestibular

apparatus, in which mutations can lead to a form of inherited deafness.

KCNOI (KvLQT1) is co-assembled with the product of the KCNE! (minimal
K(+)-channel protein) gene in the heart to form a cardiac-delayed rectifier-like K(-+)
current. Mutations in this channel can cause one form of inherited long QT syndrome
type 1 (LQT1), as well as being associated with a form of deafness (Robbins
Pharmacol Ther 2001, 90, 1-19).
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Pharmacol Ther 2001, 90, 1-19). WO 2005/087754 PCT/DK2005/0001.59
2 The genes KCNQ2 and KCNQ3 were discovered in 1988 and appear to
WORRHIEIEE in an inherited form of epilepsy known as benignffafififat005/000159

neonatal convulsions (Rogawski Tré)nds in Neurosciences 2000, 23,
393-398). The proteins encoded by the 5 KCNQ2 and KCNQ3 genes are
localised in the pyramidal neurons of the human cortex and

The JURRISEAEHS, AR5 RERER avsea I ab M Beipiie ag R liaRianth
%)ropagatlo (Cooper et al. Proceedings National Academy of Science

an inkigite@600: 07 ¢pile payAoIOYNIEG ROND Saanti A CAOF oMY FSRSsium
(RogSRRRDBLALRYNHS I8 MG SRS oW hER)SIMERRRLIHR YlERdLNSy the

-current IS a non-inactivating potassium current found in many neuronal

KCNERN ayp O Bagtnes | prppesatine d dmihrapyresaleamginehib an

coﬁe%%@&%%ﬁm 908, ARl S BN SHEBRIINIR S820R YAstiffon and
potential initiation (Marrion Annual Review PhysmlogPy 1997, 59

propagsigod)onpsdalalo K tarrdimaetiorestieas cigmerctd S 2000, 97,

4914088479nal excitability, for example activation of the current will reduce
neuronal excitability. Openers of these KCNQ channels or activators of
the M-current, will reduce excessive neuronal activity and may thus be of

KCN(% éggm%ﬁ‘i@f‘éﬂ% SRIFIEH AL AL TRAR AR ATE HISOVHEESents”

by excessive neuronal activity, such as neuronal

whemy}sgi@fé@ﬁl_é\lb mitanc'ﬂ;ﬁ AY-cBrreatdR A BUdRATEERENg RRIpL U gurrent found
in mARYIRAARIE 4l igahing, (212814834 is dominant in controlling membrane

N-(2-amino-4-(4-fluorobenzylamino)-phenyl) carbamic acid ethyl ester)

excitahtlinkIdyiis Hersdy rsidisetbeuachi EPESBMST RARIBR HA ant-
initi S5V RR SODPRAIRUIED A NGEISPL YL 510 PRIST ARISOMUISABS the

properties, 25 both in vitro and in vivo. It is active_after orgl an

A ! C d .
M—cme&bbaﬁ&ﬁ@aﬂaaﬁif?ﬁgfﬁambﬁ‘%f%keéﬁﬁamﬂé&’ﬁ%f £GPt activation of the
cm&i’g{ﬁﬁfg@dﬁlﬁ@é‘ﬁéﬁﬁ%bﬂ? @kk@ii{!algilﬁkﬁ.@jbﬁﬁtl% ipEticad SERUehasRittes

_induced chemically by pentylenetetrazqle, picrotoxin and N-methyl-
otk b NMESR ARG PR ASEE SR OUL Y BSAL TS s be
of uRESRCk-SlnEPIapSIRe a0t IR 2d RER)idis atlglibamyised by

retigabine is active in the 30 amygdala kindli j
exc@é&gﬁ W%Wﬁmﬁtﬂ?& ﬁﬁ%ﬁ%gnal%yglerégcgi%i 1%'/ ?IIC %g}glgeéo?l% gilve

disorders, epilepsy and neuropathic pain.

Retigabine (D-23129; N-(2-amino-4-(4-fluorobenzylamino)-phenyl) carbamic acid
ethyl ester) and analogues thereof are disclosed in EP554543. Retigabine is an anti-
convulsive compound with a broad spectrum and potent anticonvulsant properties,
both in vitro and in vivo. It is active after oral and intraperitoneal administration in
rats and mice in a range of anticonvulsant tests including: electrically induced
seizures, seizures induced chemically by pentylenetetrazole, picrotoxin and N-methyl-
D-aspartate (NMDA) and in a genetic animal model, the DBA/2 mouse (Rostock et al.
Epilepsy Research 1996, 23, 211-223). In addition, retigabine is active in the
amygdala kindling model of complex partial seizures, further indicating that this
compound has potential for anti-convulsive therapy. In clinical trials, retigabine has
recently shown effectiveness in reducing the incidence of seizures in epileptic patients

(Bialer et al. Epilepsy Research 2002, 51, 31-71).
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compound has potential for anti-convulsive therapy. In clinical trials,
retigabine has recently shown effectiveness in reducing the incidence of

WQMHE Tt epileptic patients (Bialer et al. Epilepsy ResearchP$(BKES/000159

31-71). WO 2005/087754 PCT/DK2805/000159 3 Retigabine has been
shown to activate a K(+) current in neuronal cells and the pharmacology

Retiggbppdpscdireashamein Mty e Edhd sraamdcivieiioad ask the
pharRAIACOIAEK HdheYechapnakymyck saesribnvasier R gesliméne

KCNQZ2/3 K(+) channel heteromultimer. This suggests that activation of
phargenloy 9 ichsivierhanag)-eish sxgsaHF s SOt dithib e SR &t

chan@RY:ShtNisAge THiVickantanLhal vMalacia dierperionay 2808 S,
591-600) - and that other agents worklril%by the same mechanjsm may

respamsifledionisgmsseisthr entiors Aikeant arliwHE SN A9RY HEEH &3 be
MoleeRIgapites i mesein of k) seummathisniain\Wiskengenekalkpodigtine

for Neuroscience Abstracts 2002, 454.7), and potassium channel
samerRsghiRist HaY A BEHAUHOISSised to be active in both neuropathic pain

and epilepsy (Schroder et al. Neuropharmacology 2001, 40, 888- 898). 15

Retigabine has also been shown to be beneficial in ni%&jj models of
KONQUARA RS (RS0 PN ARSI 1 St IR ER AR JBFRE OF
neurG R B6RI QO3 eA 60al 102 A.0braneLit és dhme s ggeates 1062 ORRNE)S

of KCNQ channels will be of use in treating pain disqrders, includin
a0 RSSO RS R AT R DT RSN A RGO Pported

neurdp R AR AN REEI Bl cHRIVEUS S S\ apgasReseioighetD N PARRS-
(Goldstein et al. Society for Neuroscience Abstracts 2003, 53.8). In

addition to a role in neuropathic pain, the expression of mMRNA for KCNQ
2-5in 25 the trigeminal and dorsal root ganglia and in the trigeminal

.hucleus caudalis implies that ppeners of these channels may also affect .
Retigahiug AROAFRASE ﬂwﬂrﬁa%‘g{eﬁ‘ﬁ 11*(@131%%0@?21 F"Eoc}left‘ii’ {fic pain
(Blabl@uresSdienceAb staets 2003 43.8)rRelefiepmis demobethtédhat

MRNA for KC 3 and 5, in addition to 30 KCNQO2..are expressed
109 Y&k iibids him e b reeien g R R rtnale gt S SISt

treating pain disorders including neuropathic pain.

The localisation of KCNQ channel mRNA is reported in brain and other central

nervous system areas associated with pain (Goldstein et al. Society for Neuroscience
Abstracts 2003, 53.8).

In addition to a role in neuropathic pain, the expression of mRNA for KCNQ 2-5 in
the trigeminal and dorsal root ganglia and in the trigeminal nucleus caudalis implies
that openers of these channels may also affect the sensory processing of migraine pain

(Goldstein et al. Society for Neuroscience Abstracts 2003, 53.8).

Recent reports demonstrate that mRNA for KCNQ 3 and 5, in addition to that for
KCNQ?2, are expressed in astrocytes and ghial cells, Thus KCNQ 2, 3 and 5 channels
may help modulate synaptic activity in the CN'S and contribute to the neurcprotective
effects of KCNQ channel openers (Noda et al., Society for Neuroscience Abstracts
2003, 53.9).
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may help modulate synaptic activity in the CNS and contribute to the
neuroprotective effects of KCNQ channel openers (Noda et al., Society

Wi ENEEFG8¢ience Abstracts 2003, 53.9). WO 2005/087754 PCT/DK2005/060159

PCT/DK2005/000159 4 Retigabine 4nd other KCNQ modulators may thus
exhibit protection against the neurodegenerative aspects of epilepsy, as

Retigabigaiind N BENQ oy asosravantim Bieb Retpselsgiri rafdRs g the

neur a&ge&&aﬁgagﬁ@é&% Qg@@@ﬁ@%ﬁgﬁgwmmwgww Stetisibic
epilépticus in the rat (Ebert et al. Epilepsia 2002, 43 Suppl 5, 86-95). 5

neurqiggenRiptinnanddies avpre sopp RIVEAtH S Plegnorisisireving kpgysgeid-
indub2iisRiss kBiaRi R0 eRLSRIDsRIE AElIgHNNA RaRais A D eRMHIWE-1%),

_ delay the progression of hippocampal kindling in the rat, a further model
ThisgpephapRjcievarspRianerrobag Bieproeisrshean TailRahor PRUPECfo 8§
anti-¢9251305hid 624 68intGhilial B Uz svgassiad thakihereprapation of

retigabine and other KCNQ modulators may prevent neuronal damage

hipppraeesd Bpdingeissibe sburdmaracmedabif eRtaslesinpaists nagr stal-

EurdJdeserinihel bpaimenLes Reyomegsnersiveidiskases, and be disease
modifying (or antiepileptogenic) in patients with epilepsy. 15 Given that
anticonvulsant compounds such as benzodiazepines and chlormethiazole

It is BHesusedalinriniyirdbe bpatnes of efibsratbanel vilberamadraners

and that other anticonvulsant compounds e.g. gabapentin, are ve({yéuch

may SRR h A RS GERIBE§AiBY SR ET S T ERRB AR oD, an

comPRHGPRAIMaCPIRYid 9% 1rSAmkal 8rhdv)d viepxpeEit iRk RReInd be
_anticonvulsant compounds sudsrﬁ% KCNQ openers are thus expected to
disegse D EHRRRLT AHHAPLERIGEIHC RN KERISPIERRY 3 subunits are

found in brain regions associated with anxiety and emotional behaviours

. such as hipolar disorder e.g. hippqcampus and amygdala, (Saganich et al.
Give R REH R SAER SO PhA808348 A&,Z%H&%%ﬁﬁ%ﬁﬁg%i jazole

are weRDHadBetl eincameaniNakadets widnxelikmbiehayiew (dadher
et al. Journal of Psychoph rmacolo%y 2003, %7 s,ug)pl 3, A28 Bl?%é an% bi
anti MK ISARSEAIRPUDE St gBRRAEHR FErpERHEARE dadm thB ol s
synd@bhip QWb disoscler. FhispHENQudReNEISTNaY, IS 66afi 50, Weeekpatntiait
othe?fa%pléé%t%?slgr%rgggpgggdgIgu%lﬁ%s KCNQ openers are thus expected to be

effective in this condition.

mRNA for KCNQ 2 and 3 subumnits are found in brain regions associated with anxiety
and emotional behaviours such as bipolar disorder e. g. hippocampus and amygdala
(Saganich et al. Journal of Neuroscience 2001, 21, 4609-4624), and retigabine is
reportedly active in some animal models of anxiety-like behaviour (Hartz et al.
Journal of Psychopharmacology 2003, 17 suppl 3, A28,B16), and other clinically
used anticonvulsant compounds are used in the treatiment of bipolar disorder. Thus,
KCNQ openers may be useful for the treatment of anxiety disorders and bipolar

disorder,

WO 200196540 discloses the use of modulators of the M-current formed by
expression of KCNQ2 and KCNQ3 genes for insommnia, while WO 2001092526
discloses that modulators of KCNQ5 can be utilized for the treatment of sleep

disorders.
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disorder. 30 WO 200196540 discloses the use of modulators of the
M-current formed by expression of KCNQ2 and KCNQ3 genes for

WehdUi{PRA7While WO 2001092526 discloses that modulators STHEN&H3/000159

can be utilized for the treatment of sléep disorders. WO 2005/087754
PCT/DK2005/000159 5 WO001/022953 describes the use of retigabine for
prophylaxis and treatment of neuropathic pain such as allodynia,

wORYBS5IeaIcHAIRs BRANOBY RAIRPRURP ISR BIR i selatagkiardiabatic
neuropathy and neuropathic pain related to migraine. 5 W002/049628

neurgpRBibRaRRses olleshpibiRE el AS F AR IMEBL ARk R disFaRAENiE RAR
relatB® BRI IRBNGHIARY Aniel.diserdehaRARIRRANE BhiphERSSIve

compulsive disorder, social phobia, performance anxiety, post-traumatic
stress disorder, acute stress reaction, adjustment disorders,

WOHYRASBOR AHaGH Ll IR dRES SRIREMIAN foNMIe ired B HifPHen,a09 arbakins
and specific phobias. W097/15300 describes the use_of retigabine for the

suchyas ARTISHY RSt bERLERARLY (s S BB SHRfeRS AbSTYE CaIsRELE
disof'clb'ﬂ@BG&%@&Q?@&%%&%@W%@M@J&M&&& and;aeryatiaphic

lateral sclerosis; Creutzfeld-Jakob disease; Parkinson's 15 disease;

stresA fERs iRa RUY SREBbRERIHET Ry HRACHINST iRk diSAT AR Gietpparation amxety

disoRReeRhignaklics deiRgisaytee ay. rubella viruses, herpes viruses,
borrelia and by unknown pathogens, trauma-induced

neurodegenerations, neuronal hyperexcitation states such as in
WOmeticameanicNibsmwalsfintesigstiooand fesradagenataiiveécdisaiders
. of the peripheral nervous system such as polyneuropathies and .
iSO RICA BTG PTG KURLPET LB S TaF HoUBPaB LA e
scle¥¥ic Bl arRpsaRbRRERRIS 0fdiees Kt Niduia el akpdiaksiuse; Chakimgls:'s

. Also desired are novel compounds with improved propertjes relatiye to, .
disepio i Dos ROMBOGRERD RRYa 8?#*8@%@%8%&%%%&@8@8&?&%%3
beingleunBelsh puaheAS viruses, herpes viruses, borrelia and by unknown pathogens,
trauma-induced neurodegenerations, neuronal hyperexcitation states such as in
medicament withdrawal or intoxication, and neurodegenerative disorders of the

peripheral nervous system such as polyneuropathies and polyneuritides.

Hence, there is a great desire for novel compounds, which are potent openers of the

KCNQ family of potassium channels.

Also desired are novel compounds with improved properties relative to known
compounds, which are openers of the KCNQ family potassium channels, such as
retigabine. Improvement of one or more of the following parameters is desired:
half-life, clearance, selectivity, interactions with other medications, bioavailability,
potency, formulability, chemical stability, metabolic stability, membrane
permeability, solubility and therapeutic index. The improvement of such parameters
may lead to improvements such as:

¢ an improved dosing regime by reducing the number of required doses a day,

e case of administration to patients on multiple medications,

s reduced side effects,



retigabine. Improvement of one or more of the following parameters is
desired: half-life, clearance, selectivity, interactions with other
medications, bioavailability, potency, formulability, chemical stability,
metabolic stability, membrane permeability, solubility and therapeutic
index. The improvement of such parameters 30 may lead to
improvements such as: an improved dosing regime by reducing the
number of required doses a day, ease of administration to patients on
. en’%ﬁﬂﬁe@ﬁﬁﬁ@%ﬂ@, reqluced side effec'ts, 6 enlarged therapeu'tic indgx,
improved tolerability or improved compliance. Summary of the invention
. impypEcdhjgetabilineopresent disclosure is to provide novel compounds, which
. im ngggt&%ﬁpa%@g_rs of the KCNQ family potassium channels. The
ompounds disclosed herein are substituted morpholine and
thiomorpholine derivatives of the general formula | or salts thereof [err](l)
Summar}y"m%@@n%}ﬁ/in%’ Z, RI,_ R2, R_3, R4, R5, R’_6 and R7 are as defined below.
In a first aspect, there is provided a substituted morpholine or
One objecipbtherpiestiieligelovarvis b pievigeneral fommitandfefiiyinie refee jgpgners of
the KCN(??%;W,&&%QE&ﬂéﬂﬁe@o; Zis O: 6a R1is selected from the group
consisting of halogen, cyano, C1-6-alkyl(en/yn)yl, C3-8- cycloalk(en)yl,
C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl, halo-C1-6-alk(en/yn)yl, halo-C3-8-
The compounds disclosed herein are substituted morpholine and thiomorpholine derivatives of

the general formula [ or salts thereof

H
N._ ALl
X ™R3
(\N R4
W R4
R7 R D ey

wherein g, W, X, Z, R1, R2, R3, R4, RS, R6 and R7 are as defined below.

In a first aspect, there is provided a substituted morpholine or thiomorpholine derivative of the

general formula [

/&H\szm\m
Ii\l R1
W R4
R7 RBRS )
wherein
gisOorl;
WisOor§;
Xis CO;

Z1s O,



cycloalk(en)yl, halo-C3-8cycloalk(en)yl-C1-6alk(en/yn)yl,
C1-6-alk(en/yn)yloxy, C3-8cycloalk(en)yloxy and
-C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yloxy; R2 is selected from the group
consisting of halogen, cyano, C1-6-alk(en/yn)yl, C3-8- cycloalk(en)yl,
C3-8-cycloalk(en)yl-C1-6alk(en/yPdyl, halo-C1-6alk(en/yn)yl, halo-C3-8-
cycloalk(en)yl, halo-C3-8-cycloalk(en/yn)yl-C1-6-alk(en/yn)yl,
C1-6-alk(en/yn)yloxy, C3-8-cycloalk(en)yloxy,

R1 s scfegtecy/&alidisn)gTaon -seistipioxyt citlesemy sutnsitutod-phéey/ymind Cas-

cycloalk(capionally,suRstisdted Dyridyl, wheseimphenyhand@yrigy ag.optionallyio-c, -

substituted with one or more substltuents mdependently being halogen,
cycloalk(eé)p_/ 6-alk(en /%‘)‘gn C*’BCQCEV& zf E)W -gfk(en/yn)yl, Cig-alk(en yn)yloxy,
C3.e-cycloflBrErpyeloadkemyl-<sdrbralie@nym) ylaR@:isyn)yloxy;
C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl, each of R4, R5, R6 and R7 is
independently selected from the group consisting of hydrogen and Ar; Ar
R2 is sdkaetectaddrahe tk@cgu;oumﬁsi@ﬁgingfoham@enalIyysu@stmgl;edlﬁberwl)y Cie-
onal |tu th t y supstit d|n ptio
CWEO&H{(W@%étltuteii"gtf”:m():p(ﬁ1 Ergm 3?)?%% ll’k?él') B/ Yuted Ejlralgtlép aIK/ ubstlt?lja({e((}:i/C3 &
cycloalk(ethiglzole, optisraty;subsiitate@guirolinelkoptionally substitétedaikaalen)vioxy,

Cs. g-cyclogf?(t('% ]B’x?u@m ? é@q‘mte e pzﬁfg{e /%2%}’ o3 t'%r?ﬁp}{asﬂfg%l& ﬁied phenyl

yr|m| ine;” op |on pyrrole’a tio stitute

and Opﬁowaz@@mméﬁféwm@hubh@n@émheabé ahdi@p’ehddémwmmg@W substituted with

one or mo@é—s@tﬂﬁﬁ(@ﬂ@@ﬂe Radh Cﬂ)%ﬂllé(ﬁ e 3 8-oYRleAKEIMECLeBs10a1 Ik(en)yl or
aIk en/yn l(f)(g/l halo- 1 6-al (en/yn)yl 1-6- aIk(en yn)yloxy,

Cs. &"CYCEOG% aikienniBR)EL the free base or salts thereof. In a second
aspect, there is provided a compound as defined above for use as a
medicament. Also disclosed herein is a pharmaceutical composition

R3 1s Cooipiisinig 4 dompitiAl B idrsiaq! BrlaRtheGs@inbrdofatpapdrtb selected

from the g tﬁ@@&ﬁg&ﬂﬂﬁrgm@@r@g@rmaqeﬂtlcal composition comprising a compound

muI anda harmaceuticall tablec rier or diluent, In a_third
A is selegg o S S P T S L R SRS Lo AR oreied
naphthyl, mnrmthmmhamwmpﬂychmﬁmahlﬁlgammsmfed|wm@ﬂ&amd:.puﬁ@l@nmtﬁmuted
compoun glé&f{g bove In?fourth sp

e is pravid
foran, optl?na QUNSG option ubsti %f %lfmo[m S % ?P sﬁzst;tv]lted
act)mpoun fied above for the manutacture 0 aB armaceutica

indole, opompEdisitionHoiitnel tréamidntof-bedisdrder, orgiseade bemhgtesponsivartdine,
optionall a&ﬂ&%ﬁ@@% Il%qeﬂc%YM &%ﬁ%%ﬁ%iﬁﬂ@@%@!&%‘f@ hvgilltc-':%qe{hgrsgllg%ﬁ"uents are

preterably being a disorder of
independently  halogen, Cigalk{en/yn)yl, Csg-cycloalk(en)yl, Csg-cycloalk(en)yl-C.s-

alk(en/yn)yl, halo-C, s-alk(en/yn)yl, C,¢-alk{en/yn)yloxy, Cse-alk(en/yn)yloxy; as the free base

or salts thereof.

In a second aspect, there is provided a compound as defined above for use as a medicament.

Also disclosed herein is a pbarmaceutical composition comprising a compound of formula I, and

the use thereof



the central nervous system. Further disclosed herein is the use of a
compound of formula | for the preparation of a medicament for the
treatment of seizure disorders, anxiety disorders, neuropathic pain and
migraine pain disorders or neurodegenerative disorders. WO
2005/087754 PCT/DK2005/000189 7 Still further disclosed herein is the
use of a compound of formula | in a method of treatment of seizure
_disorders, anxiety disorders, neuropathic pain and migraine pain disarders
Further diggloprel ReEdGdha B arSBHIRH OB RSB F BRBER BN BHBREURGSH o |
and a pharlA€RIREENLIRVEANIONERIAES: tgiisuhstituted morpholine and
thiomorpholine derivatives which are potent openers of KCNQ potassium
channels. 10 Accordingly, the present invention relates to substituted
In a thirdme@ppboliherand pshiomaf pholinendetivatilesontihea@enesatfonmplandesr](ore

hasmace 11 ok B catrias W S Bia Sl Ot B SIS S GRS
P amace'fﬂ‘é%?/oa[f & anssffar{g ot ha 0gen, cyano, ¢l -afky?(gﬁ?yn yﬁ% )
C3-8-cycloalk(en)yl, C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl,
- halo- 1_—6-alk en/yn ) lo-C - ]l](e ng’ d ab for th factu
In a fourt % 0‘15%‘31- eéf/ éf‘( O%ﬁﬁ%]e&r%%l @g ]{?_Sg a%ﬁ?eﬁ%goﬁ ((l zﬁ) mf‘z a ove. or the man-u acture
of a pharn@geatiaik @myneioxy @ 3t8dyeitatkian )y IdRgTRdoC L Basy Aok (6FgRsTve to an
i a G BealkleniMdpnAanRa inselestderomihe Sronpcansisting Ofisorder of
metease halog:c])en, cyé\é\[ﬂg, C1-6(ialk(en/yn)yl, C3-8-cycloa|k(en)yl,qun}g !
the central@grgogycisétkien)yl-C1-6alk(en/yn)yl, halo-C1-6alk(en/yn)yl,
halo-C3-8-cycloalk(en)yl, halo-C3-8-cycloalk(en/yn)yl-C1-6-alk(en/yn)yl,
C1-6-alk(en/yn)yloxy,C3-8-cycloalk(en)yloxy, C3-8-cycloalk(en)yl- |
Further disciosed éerei% 22/ thg use of }é comp(oun)g ofyformula Y for t'h(e p)s%paratson of a
medicament for the treatment of seizure disorders, anxiety disorders, neuropathic pain and

migraine pain disorders or neurodegenerative disorders.
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C1-6(enlyl)yloxy, optionally substituted phenyl and optionally substituted

' WO Q&’JMT%Q wherein phenyl and pyridyl are optionally substituted with one

or more Substituents WO 2005/087754 PCT/DK2005/000159 @/DK2005/60015
independently being halogen, C1-6-alk(en/yn)yl, C3-8-cycloalk(en)yl or
C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl; R3 is selected from the group of

Still f‘@fﬁ&‘éﬂ?@?ﬁ)}?ﬁﬁﬂ‘,@%@%ﬁﬂdﬁlﬁ(@%@@ of formula I in a method of treatment of
seizur 2 Bueetoal ke - Clsbrlde W A1 1p8ral KD/ MR aine pain disorders or

-C3-8-cycloalk(en)yl, Ar-C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl and Ar;

- neurodeeaneral Ve, 8 I&5: 'Re and R7 is independently selected from the group

consisting of hydrogen and Ar; 10 as the free base or salts thereof. In one
embodiment of the compound of formula |, g is 0; 15 in another
embodiment of the compound of formula |, g is 1. In a further embodiment

Detallédh@csonRbI6F Bhéanivensidn/V is an oxygen atom; in another
embodjment, W is.a sulphur atom.,20 In a further embodiment of the

The RS RLENGBI TR PRI SR RO THRRE T SHOBATERS R of

derivEiBr8sayhiclaleeentoddhay OO XKISQVbEidstialk (Sfigld, halo-
C3-8-cycloalk(en)yl, halo-C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl,
C3-8-cycloalk(en)yloxy and C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yloxy; in

Accordieitie] tepedincnt il selased fsabstibateiows:dbhissingdof halogen,

. _halo: 25 C1-6-alk(en/ I, C1-6-alk(en/yn)yl and cyano. Typically, R1 is

*bl"_‘%%ﬁBER?!H’? YR 5?&{?1 %ﬁfﬂ?”hﬁ%gen, cyan, C1-6-alk(en/yn)yl,

halo-C1-6-alk(en/yn)yl and@l-@l—alk(enlyn)yloxy. To further illustrate

without limiting the inventioq arnemb@iment of R1 is halogen; another
embodiment of R1 is cy 0 afother atRisodiment of R1 is

C1-6-alk(en/yn)yl;~ang Sypdiment of R1 is halo-C1-6-alk(en/yn)yl;
another embodi gtéi{_lg; is C1-6-alk(en/yn)yloxy.
R7 RS @

wherein
gisQOorl;
WisOorS;
X 15 CO;
Zis Q-

‘R1 is selected from the group consisting of halogen, cyano, C;.s-alk(en/yn)yl,

Cs.g~cycloalk(en)yl, Cs.g-cycloalk(en)yl-Ci-alk{en/yn)yl, halo-C, ¢-alk{en/ym)yl,
halo-Cs.g-cycloalk(en)yl, halo-Cag-cycloalk(en)yl-C,¢-alk(en/yn)yl,
Ci¢-alk(en/yn)yloxy, Cse-cycloalki{en)yloxy and Ca.g-cycloalk(en)yl-
Ci.¢-alk(en/yn)yloxy;

R2 is selected from the group consisting of halogen, cyanc, Cy¢-alk(enfyn)yl,
Ca.g-cycloalk(en)yl, Csg-cycloalk(en)yl-Ci.¢-alk(en/yn)yyl, halo-C,.¢-alk{en/ym)yl,
halo-Cs.g-cycloalk(en)yl, halo-Csg-cycloalk(en)yi-Ci¢-alk(en/yn)yl,
C,¢-alk(en/yn)yloxy, Csp-cycloalk(enyyloxy, Cie-cycloalk(en)yl-
C,.¢-alk(en/yn)yloxy, optionally substituted phenyl and optionally substituted pyridyl;
wherein pheny! and pyridyl are optionally substituted with one or more substituents
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WO 2005/087754 PCT/DK2005/000159 9 In a further embodiment of the
compound of formula I, R2 is selected from the group consisting of
WEHBBYCidhik(en)yl, C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl, hAlp1/DE2005/080159
C3-8-cycloalk(en)yl, han-CS-8-cycIo%Ik(en)yI-C1-6-alk(en/yn)yl,
~ C3-8-cycloalk(en)yloxy and C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yloxy; 5 in
mds%tﬁ@r%b@%ﬁ#&%@%—%ﬂ&é@@éﬂ -GY6IR3 KGR of halogen,
Cg-Ll%#Ritﬂlk @%@q[y@)yteggm%glk(en/yn)yl and cyano. Typically, R2 is
selected from the group consisting of halogen, cyano, C1-6-alk(en/yn)yl,
halo-C1-6-alk(en/yn)yl, C1-6-alk(en/yn)yloxy, optionally substituted

R3ROs¥ERAC:eRTIRAIN s bstitEeSaidy| O fauthErdlgsisali vitlendyl,

limiting the invention an emtso iment of R2 is hal nothe

C A Br R G BN SN o S 19-c3 Coall(en)yl

ArSel-BealiianiEnyi-enotngesmbriime r:ohRL is halo-C1-6-alk(en/yn)yl;
another embodiment of R2 is C1-6-alk(en/yn)yloxy: 15 another
embodiment of R2 is optionally substituted phenyl; another embodiment

eacf FRI5 nEtiowalbdsubsiitutegddatadil kelecudthonehbetimeabatiting of
compound of R2, optionally substituted phenyl and optionally substituted

hydraggpiavtigbe substituted with one or more substituents 20 independently
selected from the group consisting of halogen or C1-6-alk(en/yn)yl; in
another embodiment of R2, phenyl and pyridyl are not substituted; in yet

as gﬁd@ﬁ@b@?ﬁ%&ﬁrﬁ% %¥R2, optionally substituted phenyl and optionally
substituted pyridyl are substituted with one substituent; in yet another
embodiment of R2, optionally substituted phenyl and optionally 25
substituted pyridyl are substituted with two substituents; in yet another

In errhogbvdinticot B2the pionsiynduitttmieth phefyDand optionally

. substituted pyridyl are substituted with.thre bstituents. In a further

n g?ﬁ&%l%%ﬁaé?&%g ‘&ﬁﬁ%{iﬁ}ﬁ@o@‘ﬂ‘#&] gl}u% ’id 1ssetrécted from the group
30 consisting of C3-8-cycloalk(en)yl, Ar-C3-8-cycloalk(en)yl and

In érfu(i':t E:%_gﬁ/l%%)ﬁ% %Q)(Yflihe compound of formula I, W is an oxygen atom;

in another embodiment W is a sulphur atom.

In a further embodiment of the compound of formula I, R1 is selected from the group
consisting of Cy.g-cycloalk{en)yl, Cs.g-cycloalk(en)yl-Cy.s-alk(en/yn)yl, halo-
Ci.g-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yl,
Cs.g-cycloalk(en)yloxy and Cs.g-cycloalk(en)yl-C;_s-alk(en/yn)yloxy;

in another embodiment R1 is selected from the group consisting of halogen, halo-
Cr.s-alk(en/yn)yl, Cig-alk{en/yn)yl and cyano.

Typically, R1 is selected from the group consisting of halogen, cyano,
Ci.¢-alk(en/yn)yl, halo-Cj.s-alk(en/yn)yl and Cy.¢-alk{en/yn)yloxy.

To further i}lustrate without limiting the invention an embodiment of R1 is halogen;
another embodiment of R1 is cyano;

another embodiment of R1 is Cyg-alk(en/yn)yl;

another embodiment of R1 is halo-Cj¢-alk(en/yn)yl;

another embodiment of R1 is Cy.g-alk(en/yn)yloxy.
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C1-6-alk(en/yn)yl. Typically, R3 is selected from the group consisting of
C1-10-alk(en/yn)yl, C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl,

WORRESHBH Ak (en/yn)yl and Ar WO 2005/087754 PCT/DK2005/800 253043000159
To further illustrate without limiting the invention an embodiment of R3 is
C1-10-alk(en/yn)yl; another embodiment of R3 is

In aG3BecyrtidatiifeaybChdecatkfemtyhifl formalndés Rinbodientadt ppR e group
Ar-Cl-6:-alk(en/yn)yl:.5 another embodi R34 f er
con g B e e SR SRl ha e

C;.seoydistibpolybtdndHyssuobitled)il-ensopkienaly Bubstituted thiazole,
optianally substituted quingli jonatly s ' indole, optionally

C3'Bsg ciﬁ%‘fﬁ%%&%})ﬁi %(g,éljlsoc Bt@%ﬁ@%ﬁ?ﬁ% %Vérﬁrgll}aegﬁ’d optionally

in asobstitendeh dixazl R 2nsanbtted Embdramvroisstaipgebhiiostth&gloup
CORSISH f pptic i enyl, optionally substituted

C"%%ﬁ%@ﬁ@@hg 6%%%(}?@%%% g% IE?1'aphthyl; in another embodiment Ar

Tyrisshje R dsfrolertbd fgrouthe graisting ostotiohhtipasseitituted phenyl,

_ o . . _
.. 2Ronp SRt ICRARS CR QO INASH SRR ABtityted

pheiséet&bt@ﬁt@ﬂp’tmé)gﬂ@lim%ﬁng of optionally substituted phenyl and
To SRR SHRSW qnpl‘%'gg%% etﬁ% anRamRadmE ALILG MEPEIORafgen;

represents optionally su d phenyl, 20 optionally substituted
anotizgutesph GpohafREubstitmed thiophene or optionally substituted

anG 35 '5%9 -Qg@{&fﬁﬁaﬁ.@y ISR ;selected from the group consisting
ﬁ?gptloneﬁ?y substituted phé)n)% oﬁ%ﬁaﬂy substituted naphthyl, optionally
anosudrstinitediponion & bistiiedly suBktrrany, 3-dihydro-benzofuran and

ancPRHONAUY SHRstitteg ﬁ@i@Rh—%ﬁ&e&?ﬁE?!&{Fer illustrate without limiting the
invention an embodiment of Ar is optionally substituted phenyl,
another embodiment of R2 is optionally substituted phenyl;

another embodiment of R2 is optionally substituted pyridyl.

In a further embodiment of the compound of R2, optionally substituted phenyl and
optionally substituted pyridy]l may be substituted with one or more substituents
independently selected from the group consisting of halogen or Cy.s-alk(en/yr)yl;
in another embodiment of R2, pheny! and pyridyl are not substituted;

in yet another embodiment of R2, optionally substituted phenyl and optionall’y
substituted pyridyl are substituted with one substituent;

in yet another embodiment of R2, optionally substituted pheny! and optionally
substituted pyridyl are substituted with two substituents;

in yet another embodiment of R2, optionally substituted phenyl and optionall’y
substituted pyridyl are substituted with three substituents.

In a further embodiment of the compound of formula I, R3 is selected from the group
consisting of Cs.g-cycloalk(en)yl, Ar-Cs.g-cycloalk(en)yl and Ar-Cs.g-cycloalk{en)yl-
Cy.g-alk{en/yn)yl.

Typically, R3 is selected from the group consisting of Cy.je-alk(en/yn)yl,
Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yl, Ar-Cg-alk(en/yn)yl and Ar
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another embodiment of Ar is optionally substituted naphthyl; another

embodiment of Ar is optionally substituted pyridine; another embodiment
WS ptonally substituted 2,3-dihydro-benzofuran; 30 andth@fDK2005/000159

embodiment of Ar is optionally subs tuted thiophene. In a further

embodiment of the compound of formula 1, Ar refers to optionally

To farkaritbgteaemidhe s kreitiredhs ipgeatitivrnaprrdinytzddsios 7754

Cl,ﬁ)-%ﬁ!@%g (000159 11 Typically, such optionally substituted aromatic
systems of 5-10 carbon atoms are selected from optionally substituted

anqthergmhadinsibbRy dubsutarsleakEmiiCre-alkismErtbodiment of the
andtAE R AL R B hs%_r@ﬁ_g_gﬂg(@l@ﬁquqpally 5 substituted aromatic

systems of 5-10 carbon atoms wherein 1, 2, 3 or 4 carbon atoms are
anadsraehasprtepb B i hdependently selected from N, S, or O. In a

further embodiment of the compound of formula I, such optionally

substituted aromatic system of 5-10 carbon atoms wherein 1, 2, 3. or 4

In & ppbRramvasire el comp e Adrsmules s dbisselered gl grov

corkganiptingoplioptionalsaHhstitied, ) myidipeusptionalihaidoitutgdnally
thiophene, optionally substituted furan, optionally substituted thjazole, ..

subsiiiiardInraminAeiogalhorhs topes Rt e PRl FRESRIMtEhRSHAMm ne,

opiyRaIUes RdndiBydrab ez e RRiesainaUbstitbied pyrimidine,

_~ optionally substituted pyrrole and optionally substituted oxazole. lypically,

in appthessivbrdinsnb A tsieclosieinkam dhe @sRPBrosnE Ly rPB?&ﬁ"Fl Wherein

subRithiecd pHehd CHhomBiosIS-atasaRinegEtRy Arfomaiedy inbeatagtad from
the group consisting of optionally substituted pyridine, optionally
naghihitituted 2,3-dihydro- benzofuran and optionally substituted thiophene.

in Mabrhabembest men Ridbe rasnane arofifostusiaihg AT isptiptialally
substituted 20 with one or more s bs,titéi%nts indepe deG

sulpﬁyg%g& PBEWlﬂWB aﬁqgf,:ti_ %:Jaﬂ?é ’ gg’ti?ggcpnaphthyi
andCpHdMEy Gra anéaD ) diNitbehitd fadnG-alk(en/yn)yl,
B s A Y
suGdiagenphubglisnanisionaliogbstiansdibytitmromatic group to which they
In gzrq% %gx % %%efz(l)trg% %g_igvention, Ar represents optionally substituted phenyl,
optionally substituted naphthyl, optionally substituted thiophene or optionally
substituted 2,3-dihydro-benzofuran.

Typically, Ar is selected from the group consisting of optionally substituted phenyl,
optionally substituted naphthyl, optionally substituted pyridine, optionally substituted
2,3-dihydro-benzofuran and optionally substituted thiophene.

To further illustrate without limiting the invention an embodiment of Ar is optionally
substituted phenyl; ‘

another embodiment of Ar is optionally substituted naphthyl;

another embodiment of Ar is optionally substituted pyridine;

another embodiment of Ar is optionally substituted 2,3-dihydro-benzofuran;

anothér embodiment of Ar is optionally substituted thiophene.

In a further embodiment of the compound of formula I, Ar refers to optionally

substituted aromatic systems of 5-10 carbon atoms.
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25 membered ring, which optionally contains one, two or three
heteroatoms; in another embodiment Ar is optionally substituted with one
WEHRPE7dRbstituents independently being halogen, C1-6-alk@ARMRM05/000159
C3-8-eycloalk(en)yl, C3-8-cycloalk(]aln)yl-Cl-G-aIk(en/yn)yl,
halo-C1-6-alk(enlyn)yl, C1-6-alk(en/yn)yloxy or C3-8-alk(en/yn)yloxy; 30
Typisahotshampbodityenbaiiaehamyancsuisiaraod vib cateosraesteare
seleSHRPRYENIS g%ﬁﬂ&ﬂﬂife@%‘H&a@ﬁéﬁl&%&ﬁbﬁﬂ%&%ﬁtﬁ%&%ﬂ%i.'”
one further embodiment of thé invention, Ar is substituted with one or
more substituents independently being halogen, C1-6-alk(en/yn)yl,
In a%h%%ﬁl@éﬁﬁﬁ{mm&&ﬂ@!&{%mmm@@@@ﬂw fonally
PCT/DK2005/000159 12 To turther illustrate without limiting the invention
subgfiteigthirgimmsio Osi&ms lbd GraesbomatamASEHEr A A oth 8ro& hISaPRHP B
src ALRUPBI NG O Soplk(eRNy ke aB9 BeaqBogient of Aris
substituted with halo-C1-6-alk(en/yn)yl: 5 another embodiment of Ar is

In asfipthauesbodiment o8k - fonmmkey le b aptientlby aybmituted
aroMArRUbsltued RNehes GMRadINaNtehAY, 5, SHhstikdeditbnssHostituark

another embodiment of Ar is substituted with 2 substituents; another

by ksimsosfitnene selsstird dipraikreaqumransisiag od artionglpsbeiisediment
pyrigiates fasRmpauRta e oenssREfer B danheraisaiicpskan e pliordugnd

R5 is not Ar. Another embodiment relates to compounds of general

subgiitghthinrrire pPUe el R B eda iy Hri O PisRnRHYIS! dimdple.
optRIMAIBHImRIRlates i peRgTabacsfishipnmuldtvharsinaideast

three of R4, R5, R6 and R7 are not Ar. Yet another embodiment relates to

opticsibo afertebRErals R AU ARRLY Sbsti s o8mokt R3, R4, R5, R6
TyABA R < GOMPIRARIA substituted aromatic system of 5-10 carbon atoms wherein

1, 2, 3 or 4 carbon atoms are replaced by heteroatoms is selected from the group

consisting of optionally substituted pyridine, optionally substituted 2,3-dihydro-
benzofuran and optionally substituted thiophene.

In a further embodiment of the compound of formula I, Ar is optionally substituted
with one or more substituents independently being hydroxy, acyl, nitro or cyano,
-CO-NH-C; ¢-alk{en/yn)yl, -CO-N(Cy.g-alk{en/yn)yl),, -NH,, -NH-C;4-alk(en/yn)yl,
-N(C1.¢-alk{en/yn)yl),, -S-C;¢-alk(en/yn)yl, -SO,-C¢-alk{en/yn)yl,
-SO;N(Cyg-alk(en/yn)yl), and -SO,NH-Cy¢-alk{en/yn)yl, or two adjacent substituents
may together with the aromatic group to which they are attached form a 4-8
membered ring, which optionally contains one, two or three heteroatoms;

in another embodiment Ar is optionally substituted with one or more substituents
independently being halogen, Cyg-alk(en/yn)yl, Cs_g-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-Ci.s-alk(en/yn)yl, halo-Ci.¢-alk(en/yn)yl, Ci.¢-alk(en/yn)yloxy or
Cy.g-alk{en/yn)yloxy;

in another embodiment Ar is optionally substituted with one or more substituents
independently being halogen or halo-C, s-alk(en/yn)yl.

In one further embodiment of the invention, Ar is substituted with one or more
substituents independently being halogen, C,.s-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yl,
C.¢-alk(en/yn)yloxy.
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yet another embodiment relates to compounds of general formula |
wherein at most 20 two of R3, R4, R5, R6 and R7 comprise Ar; yet
WQaHesEibodiment relates to compounds of general formul@CWREASP/E0159
most three of R3, R4, R5, R6 and H# comprise Ar; yet another
embodiment relates to compounds of general formula | wherein R3 does
To hothep ihipssetAwidbyelimithahe nbedime ab rtded recoofifousdststituted
. g eral formula | wherein R4 does not comprise Ar; yet another
ngm \Udient relates to compounds of general formula | wherein R5 does
anothet earhpdisecArpjeirdn stbetitataB oditn €hisrelsfes'yo)ybmpounds of general
rmula | wherein .R6 doe tc i r r embodiment
amoRTES gggglr%rbgﬁr?gsl%%%esﬁg%g &qr%%%llgw %?é%@g%s ¢ not comprise
another\WEbABRABTT A iP GHATIKREDSAD L 5% GTyB¥mbyodiment relates

com oHnds 9f neral forrgn{l herein the stereo configuration on
ano erem()lmnotp I}}Slﬁlﬁ Sl?}l 5 . . .
e carbon atomto whic an are attached is the S-configuration.

anofwotmbatithatinfoht ig@ﬁ%itwt@bmﬁbdrﬂﬂ@ﬁf@@ﬂergl formula | wherein
anofi$r YRS SR NI ALAN AR ey BRON AR hich R4 and RS are

ac e R-configuration. Yet another embodiment relates to
anotiompobodireit efidmisforhstitated Mateih spksttuesats. configuration on the
carbon atom to which R6 and R7 are attached is the S-configuration. 10

Yet another embodiment relates to compounds of general formula |

Onevrebeititmistelates torfigneaids ofansiehibomdednvhsiwinah lRelons Rl

R4 3R %ﬁglg%q ‘i%the R-configuration. Ygt another embodiment rlelates to
compounds of general formula | wherein the stereo configuration on the
Anctaaembolimenivielere R apanRsde ofteesseal formuktibahergieat least one

of R6 and R7 is not Ar.

Vet another embodiment relates to compounds of general formula I wherein at least

three of R4, R5, R6 and R7 are not Ar.

Yet another embodiment relates to compounds of general formula I wherein at most
one of R3, R4, R5, R6 and R7 comprises Ar;

yet another embodiment relates to compounds of general formula I wherein at most

two of R3, R4, RS, R6 and R7 comprise Ar;

yet another embodiment relates to compounds of general formula I wherein at most

three of R3, R4, RS, R6 and R7 comprise Ar;

yet another embodiment relates to compounds of general formula I wherein R3 does
not comprise Ar;

yet another embodiment relates to compounds of general formula I wherein R4 does
not comprise Ar;

yet another embodiment relates to compounds of general formula I wherein R5 does
not comprise Ar;

yet another embodiment relates to compounds of general formula I wherein R6 does
not comprise Ar;

yet another embodiment relates to compounds of general formula I wherein R7 does

not comprise Ar.
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15 stereo configuration on the carbon atom to which R6 and R7 are

attached. Yet another embodiment relates to compounds of general
WHIETWherein the stereo configuration on the carbon atoR{fH/RIFHRF/006159

R4 and R5 are attached is different fom the stereo configuration on the

carbon atom to which R6 and R7 are attached. 20 The compounds of the

Onaghewitigorst slateniescorrssndxehgsmred foemwle hidiereie thsttsA no

conwlg\x—éatﬁpgﬁ hioDa6ARsHeS RRilAHN g NRE -BEumasismarpRolin-4
yl-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenyl)- acetamide;
S-confgiEigiihty|-N-(2-bronco-6-trifluoromethyl-4-morpholin-4-yl-phenyl)-acet
An@RAdEW Kodliment relates to compounds of general formula I wherein the stereo
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethylphenyl)-3-cyclopentyl-
confapriieaARithe carbon atom to which R4 and R are aftached’is the

R_CM%&M-&cyanoA-morpholin-4-yl-phenyl)-3-cyclohexyl-propionamide;
2-Cyclopentyl-N-(2, 6-dimethyl-4-thiomor holin-4-%(l-phen¥l)-acetamide;
Yetzus{ass sehgflingnt relates to Compounds of general formula 1 wherein the stereo

confimgibdigRhen MOrPROénkInial-aeatamids i3Ghe
2-Cyclopentyl-N-[2,
S-ceufEHERHgR4-(2phenyl-thiomorpholin-4-yl-)phenyl]-acetamide;

YetdSoyRiPReyiMiEAt relates to compounds of general formula I wherein the stereo
6-dimethyl-4- 3-pyridin-3-yl-thiom_orpholin-4}-¥7l)-phenylk c_et&mide;
CO“@-@}}%‘]@&&R)} _Ngggl’aon atom to which R6 and R7 are attached is the

R,cgrgjgg@gmnfl-[z-m-triﬂuoromethyl-phenyl)-thiomorpholin-4-y|]-
phenyl)-acetamide; WO 2005/087754 PCfT DKZaOIOfS/OO 159 .14
fgpperal fo

Yet,@_r{gt_ QL@I@HW éﬁ%%ﬁfb?ﬁmm‘mﬁﬁ rmula I wherein the stereo
corfBretiragthy bR enyirbde yedapentyii aCRIBAMGIRS are attached is identical to the

ster%;gﬁicy lgl_[é@z'gg'a]hei) -F% _c)glr_ o_Igza’tgr_xg {an%%ﬁ Ll‘ié” %8 %Q}Iglr-él attached.

Y ePakatblohexybiinteit @isned by lcérmpotplie bi-deutphichyhraadtamidgn the stereo
3-(3,4-Difluoro-phenyl)-N-(2,6-dimethy|-4-mgqrpholin-4-yl-pheny)-propiona

COnRE R JOTI 8 RN DA g e AN Py R At

the @efedimaiBytAronar daliadoyh phen y) whitiaidicaadiil baty | esidrd.
2-(4-Chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;

2,3-Dihydro-benzofuran-2-carboxylic acid (2,
Thé dimeshytidentrpfidlnmdnylisnanyalis thereof exemplifies the invention, the

list is in no way intended to be construed as limiting:
N-(2-Bromo-4-morpholin-d-yl-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenyl)-
dcetamide;
2-Cyclopentyl-N-(2-bromo-6-trifluoromethyl-4-morpholin-4-yl-phenyl)-acetamide;
N-(2-Bromo-4-morpholin-4-yl-6-trifltuoromethyl-phenyl)-3-cyclopeniyl-
propionamide;
N-(2-Chloro-6-cyano-4-morpholin-4-yl-phenyl)-3-cyclohexyl-propionamide;
2-Cyclopentyl-N-(2,6-dimethyl-4-thiomorpholin-4-yl-phenyl)-acetamide;
2-Cyelopentyl-N-{2,6-dimethyl-4-(2-phenyl-morpholin-4-yl)-phenyl]-aceiamide,
2-Cyclopentyl-N-[2,6-dimethyl-4-(2-phenyl-thiomorpholin-4-yl)-phenyl]-acetamide;
2-Cyclopentyl-N-{2, 6-dimethyl-4-(3-pyridin-3-yl-thiomorpholin-4-yl)-phenyl] -
acetamide;

2-Cyclopeniyl-N-{2,6-dimethyl-4-[ 2-(4-trifluoromethyl-phenyl)-thiomorpholin-4-yl |-
phenyl}-acetamide;



10

15

20

25

30

10 amide; 3-Cyclohexyl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)
propionamide; 3-Cyclopentyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)

WORNORARde: PCT/DK2005/000159

N-(2,6-Dimethyl-4-morpholin-4-yl- pﬂényl) 2-(4-fuoro-phenyl)-acetamide;
2, 6-Dimethyl-4-morpholin-4-yl-p e(}—:;% -2- thlophen -2-yl-acetamide; 15

N#ﬁ[é‘z(% -EasrphaioiyRmmpds/iptt opentyl-

acefday@noic acid (2, 6-dimethyl-4-morpholin- 4 yI phenyl) -amide;
2-Cycloheptyl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide; (2,
,.galycloneptyl ( y p ") p ﬁéf)i’ (

ﬁﬁ%ﬁﬂ&%ﬁ-&m&%@éﬂzmé’ﬁ%f@éﬁwﬁﬁ% Byl eseranyde;
2-CReRBIRSy-A MO 4-HoPhRsTR-£I Dams meiek 2rpllero-benzyl ester;
20 3,5,5- Trlmeth |- hexan0|c acid
3-(5(4:8 lﬂﬁ‘ﬁé?h@ﬁ%ﬂ‘i’ hofirdig pbdripyrahalie: ‘ol erarionamide;

i Cﬁ%lmemq%ﬁ%%oﬁr?y Ajlf?ll phenﬁ!ﬁggﬁ%ﬂa@tﬁwg

eChtieratyf-HonBRgHSfrA-ghEREhbapHe Rld outdhsde:
2-(426(}31&&153&#@59 -ROENS k- Aimerby b HntaosnbRlinyA-yiephanyb-acetarni
2,3- é’l(nvekrryw%"uzsﬂm?oca@%yﬁw@ &efinrensii-harprimia-Srbnsrmac

angg@amlde

N-(2,6-Dimethyl-4-maorpholin-4- lphen yl)-2-(3-trifluoromethyl-phenyl)-acet
3- Cgﬁ{ﬁg («éZ dimethyl-4-morpholin-4-pl-phenyl)-propionamide;

3-CE DB AT A BRI D EPRSIR I loRaatamde:

3-(3-Chl h [)-N-(2, 6- th|4 holin-4-yl-phenyl)
(. P(ﬁgﬂ'gfgr?géﬁeﬂ%‘l)?hOﬁ(ﬂ-4-yﬁ mizleeny 2—(2? jfz?or%—lghenglzl)p afer}amzde,

N-(N6(DfmBpeibyloppmsipolinArybhenylbrheh4-giraetiytpfenyl)-acetami

; 30 , , ,
N‘(gSég?ﬁmfﬁﬂﬁ?rﬁf‘ﬂE’EZféildﬁ]FFéW@TﬁﬁFﬁHFﬁ%Wﬁ@ﬂM%ﬁ’élﬁyI)-acetamide;
Hexr @i Qi anybyAyE(2- ;ﬁaﬂm@mywyma@wumdé phenyl)-acetamide;

6- [-4-m I|n 4 tolyl-acetamide; N-(2,
ehokel Rl s i s e Bl
(2, 62EiBnérinit doropblsih)-Ny(hlediietinfad:m et obnz4l ysphenyl)-acetamid

XA A el h i LR Py PR

3,5, N»I?:—tBﬂfdﬂfdiéxmmphmﬁdﬂ{Q §cbriefiydrometpibpinenyl)eydiobesyd,
Octind é%@aﬂfﬁ-dzmégflﬁ@%&@f’ PRON b Sggromethyl phenyl)-2+(3
Heptanozc acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyi)-2-phenyl-acetamide;
2-(3,4-Dichloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
2-(4-Allyloxy-3-chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(3-trifluoromethyl-phenylj-acetamide;
N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-naphthalen-2-yl-acetamide;
3-(3-Chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-propionamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(3,4-dimethyl-phenyl)-acetamide;
2-(3-Bromo-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
2-(3-Chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide,

N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-p-tolyi-acetamide,

N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-m-tolyl-acetamide,
2-(3,4-Difluoro-phenyl)-N-(2, 6-dimethyi-4-morpholin-4-yl-phenyl)-acefamide;
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acetamide; 5

N-(2-Bromo-4-morpholin-4-yl-6- trlfluorometlaylphenyl)prop|
WO R%2Bi5tho-4-morpholin-4-yl-6- -trifflgoromethyl phenyl)- butyrm 051000159

N(2-Chloro-4-morpholin-4-yl-6-trifluoromethyl phenyl)-2-(3 fluoro-phenyl)-
acetamide; N-(2-Chloro-4-morpholin-4

N-(2. GHlgimilicrd-emiypiirdripeeyidpeines car i aqomide:
N-(2- B HIORGRR I e B 1mﬁ%bﬂoiaemytuﬁmﬂmﬁm&lbhw4mmmmdﬁ
yl]- phenyl)-acetamide; N-(4-[2-( Zro- dgﬁ%ghollnh /
N"(%ﬁ]”%ﬁrr’i’fé’fﬁfif’ﬁﬁéﬁ’ﬁij )@ff&ﬂa?fﬁéfm&l a%’§ s{3ftlioro-phenyl)-
acem%zggclopentyl -N-{4-[2-(4-fluoro phenyl) morpholin-4 yl]-2,6-dimethyl
nyl) 15 acetamide; 2-(2-Chl

N"(»?';ﬁﬁémﬂ) e i \91 AWMﬁBfﬁ{h?flﬁ Wgﬁyﬁr%leot%%dé Pentanoic
N-( Z%Igng g ?&Pﬁb%ﬁf%@%%ﬂewm@emmmyl pentanoic
aci imeth m
N-(2 S BIPERerRIPAMH: ﬂry(% 8’6%&%26%% '%(3 SHHOLORIEH: mide:
acetdRi@zMethyl-hexanoic acid (2, 6- dlmethyl -4-morpholin-4-yl-phenyl)- amide;
3-Methyl-pentanqic aci -dimethyl in- 4
N-(eshlosostanerzdel 52 @’géﬁé ’ﬁ"ﬁﬁg Ilnjg%p en )Eﬁpgc)e%
2- cﬁz%tbwywyarmmm@m @zwmamybmmwmwwmmm
yclopentyl-N-(4-morpholin-4-yl-2pyridin-3-yl-6-triuoromethyl phenyl)
phenyl) Zeetdtidte;
N_{ﬂf@yglmwipwe@mmpmnwm}mrwdmmtwtmﬁhdawzoyen@detam|
acer%"@%lopentyl N-(4-fluoro-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
2-CRESHRMNA-{4-[2-(4-fluoro-phenyl)-morpholin- ~4-yl]-2,6-dimethyl-phenyl}-

2-C clopentyl -N-(4-methyl-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl
acelgmifies cotamide;

2- (22c@mmwfﬁwéﬁmwmfﬁmwmny¢%ﬂﬁam&ﬂém%heny|-2-y|
Pen%%;%%%]é@? ﬁ; tﬁzy& ﬁ[ﬁ% o gorzr%%?% r]?efjf/l ??%ﬁuoromethyl -biphenyl-2
4-Mathyl-pentanoic aczd (2, 6—dzmerhyl—4—morpholm ~d4-yl-phenyl)-amide,
2-Cyclopent-2-enyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
5-Methyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
3-Methyl-pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
Hex-5-enoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide,

3-Ethyl-pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
Z—Cyclopentyl—N-—(4—morphoZin—4~y!—2-pyridm~3»yl—6—1‘rz'ﬂuoromethyﬁphenyl)u
acetamide;
2~Cyclopentyl—-N—(5»morpkolin-4—yl—3-triﬂuoromethyl«—b@henyl—2~yl)~acetamz'de;
2-Cyclopentyl-N-(4 ’~ﬂuoro—5-morpholin-4—yl-3-triﬂuoromethyl»—bfphenyl—.?-yl}
acetamide; _
2-Cyclopentyl-N-(4"-methyl-5-morpholin-4-yl-3- -trifluoromethyl-biphenyl-2-yl)-
acetamide;

2-Cyelopentyl-N-(3'-methyl-5-morpholin-4-yl-3 -trifluoromethyl-biphenyl-2-yl)-
acelamide;

2-Cyclopentyl-N-(3',4"-difluoro-3-morpholin-4-yi-3 ~trifluoromethyl-biphenyl-2-yl)-

acetamide;
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acetamide; WO 2005/087754 PCT/DK2005/000159 16
2-(4-Fluoro-phenyl)-N-(4-morpholin-4-yl-2-pyridin-3-yl-6-trifluoromethyl-ph

WRRINR/FEMmide; PCT/DK2005/000159

2-Cyc|opentyI-N-(2,6-diethyl-4-morpm)lin-4-yl-phenyl)-acetamide;

2-Cyclopentyl-N-(2,6-diisopropyl-4-morpholin-4-yl-phenyl)-acetamide; 5
2-(2RDymlopéanyiNNZferdifpkebnmdrbidnptidin-Fiiietyiuacenativerhery)-
ace%e?noic acid (2, 6-difluoro-4-morpholin-4-yl-phenyl)-amide;

{? ,%—Difluoro-4-morpho|in-4-y|-pheny|)-3,3-dimethy|-butyramide;
2-ClanesDiilarbéaditnhéimerpipinehyhraapdicad prigay)-acetamide;

-Cvcl -2 -N- if iN:A7Yl> cetamide;
2 R s g P o
2-Cphlepyhidodtehficdfluoro-4-morpholin-4-yl-phenyl)-acetamide;

He iﬁygﬁ%g]gwa gﬁ_%g%;mmw;ﬁﬁ%wﬂmlw%ﬁgw-6-trif|uoromethy-phe

n;/ - acetamide; 5-Methyl-pentanoic aci )
N-(grRithgra-frivmnbiifins ybobiimbromeliyrRinkayly aride; 15
N{%@?‘%ﬁé@%@é%%&ﬁ&'ﬁ#—fz@phenyl)-2_-(3— woro-phenyl)-acetamide;

hyl-4-morpholin-4-yl-6-trifluoroinethyl-phenyl)-amide;

2-Cyabypeispmtpl-dih Reginsstyrmonmdl ofhafesipirssiemisthyl-phenyl)
2-Bi A% fr]i hept-2-yl-N-(2, 6-difluoro-4-morpholin-4-yl-phenyl)-acetamide;

éﬁgyc?ope ty(IaPN-(ZXmet I-4-%l1orpholin-4%/l-6-trifla)o%me{t{yl-phenyl)-acet
2-Bigvidel2. A d fagitsie-abily-(2-methyl-4-morpho in-4-yl-6-trifluoromethyl-phenyl)-
acddimgshyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-amide; 20

3,3-Dimethyl-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl
5-Mrtbrkbenigre dnaieid; (ZZI(@f@]Eﬁfm@fthol in-d-yl-6-trifluorométhyl-phenyl)-
am%?nyl)_-N-(2-methy!-4-m_orpho|in-4-y|-6-trif|uoromethyl-phenyl)-

acetamide; Hexanoic acid

5 "ﬂ@ffwéfliﬂé’iﬁgﬂécrﬁé{tﬁﬂz{nﬁ{éyfyﬁdﬂﬁmlwl{ghgﬁ%ﬁ—gfﬁ?gg{omerhyl—pkenyi)mamz'de;
2~(§7gg§é§%ﬁ§[E%W?széh%ﬁ%mﬁ%ﬁrﬁ#@mﬂﬂoﬁﬁhﬂnﬂkWamide

acelggddiethoxy-6-methyl-4-morpholin-4-yl-phenyl)-3,3-dimethyl-butyramide;
2-CrkR el IMRLD- methyl-4-morpholin-4-yl-6-triftuoromethyl-phenyl)-acetamide;

R TR A b e
3, Méthyl-l\f- (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-butyramide;
2-(3,4-Difluoro-phenyl)-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-
acetamide;

Hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-amide;
2-Cyclopentyl-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide;
N-(2-Methoxy-6-methyl-4-morpholin-4-yl-phenyl)-3, 3-dimethyl-butyramide,
2-(3,4-Difluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide;
2-Cyclopent-2-enyl-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide;
2-(3-Fluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide;
2-Bicyclof2.2.1] hept-2-yl-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-
acetamide;

4-Methyl-pemtanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-amide;
5-Methyl-hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl}-amide;

- N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenyl)-acetamide, and

N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyl)-2-cyclopentyl-acetamide;



10

15

20

25

30

2-(3-Fluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acet
amide;

WORMRIBIGNS. 2. 1]hept-2-yI-N-(2-methoxy-6-methyl-4-morpholinE4JADSapR/Ap0159
30 acetamide; 4-Methyl-pentanoic acid
(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-amide; 5-Methyl-hexanoic

as thedieg basrotn o:eplbtheachil Bashorb thss LaxaDshiBdy s sengistered a specific

emb!éh{éréﬁgM@éa@@é%féswe&m@mﬁaaapaaﬁm:Z-(3-ﬂuoro-phenyl)-acetam

ide; an
N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyl)-2-cyclopentyl-acetamide;
The WRARINERIIPARCHR RI0MAILAR. domdsoibpiirerhans ehiRalt

ereof. Each of these compounds is considered a specific embodiment

typiesty rbgrmacaubiendls eespiakie selie Ahnsattmelphedanentininstidrserid
addifPMBIIRe ssalfs AlhaLRMRAUNER afthalvantinbniady RicallY,

pharmaceutically acceptable salts. The salts of the invention include acid
addition salts, metal salts, ammonium and alkylated ammonium salts. The

TheSalts of tREIEANARR BroreffsBPAAGsuRsskiaNnsaltse 618 AdiskRedINRNOL
salts of the invention are preferably pharmaceutically acceptable salts of

the imeertiosseREfonrDlo TheTmosRtRs s FrecPlable salisekidacriapangs of

the ANEHIRM F8iRdDdiemsalin okinawganis aits asnveliamaigRisiRGdS.
Examples of suitable inorganic acids include_hydrochloric, hydrobromi

inomEgEGASie 2pMEShRbAREI GRS HRamRieHREEUiaRE 1BRtRARLC RIS Inclide
hydforaBRiehplsuiiahie, orpadibdeidminphide faimie: acriitatichioaseids,

trifluoroacetic, Propionic, benzoic, cinnamiclcitri , fumaric, glyco

! lic, :
and e i, B SO BHAPISIBRIE ST A PR oFRE T Fn i EEoacetic

triﬂaaﬁi&eﬁtcrrﬁﬁogwﬂéi,%&ﬁi&ﬁzli@inﬁw it etaane sulignistic, itaconic, lactic,
ethanesulfonic, tartaric, ascorbic, pamojc, bismethylene salicylic, .. ..
methpnsREERSINERALCIG TRBHFe PR GGl SR e RISV B AY
suc&%ﬁ?ﬂ%ﬁﬁaﬁgﬁﬂlﬂbﬁl a,Z@iﬁaﬂ&tdafBiﬁc,h@ﬂzﬁa,eéw&ﬁﬁic, petobierigsmibdnitzne
.acids, theophylline acetic acids, as well as the 8-halotheophy]lin
sl i P BB RUSR S AR e TRE R TS G o
glydIRypaseindbahasee plakitmiy) brgasiewi organistabicreddifricsaiidsnclude
the pharmaceutically acceptable salts, listed.in.J. Pharm. Sci. 1977,66,2,
tholrthRS HEOR S AT e B Ab ot IRLRE SR e T SR aciton
s-bealisiacephaihvssatetattiehithebpresaniptempquindsaceutical acceptable

inorganic or organic acid addition salts include the pharmaceutically acceptable salts

listed in J. Pharm. Sci. 1977,66,2, which is incorporated herein by reference.

Also intended as acid addition salts are the hydrates, which the present compounds,

are able to form.

Examples of metal salts include lithium, sodium, potassium, magnesium salts and the
like,

Examples of ammonium and alkylated ammonium salts include ammonium, methyl-,
dimethyl-, trimethyl-, ethyl-, hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-, tert-butyl-,

tetramethylammonium salts and the like.
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25 are able to form. Examples of metal salts include lithium, sodium,
otassium, magnesium salts and the like. 30 Examples of ammonium and
W(gﬁ%?ﬁ?éa@‘?nmonium salts include apmonium, methyl-, dimekiyi/PK2005/000159
trimethyl-, ethyl-, hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-, tert-butyl-,

tetramethylammonium salts and the like. WO 2005/087754 )
hrezomsoode sthisRYFRHSR I SHRpRL RO bRl ah VS Hih Phay

solvat ipRseiraied:anvetiaslinaallyatad formswiticRharnass kel and
acceptable solvents such as water, ethanol and the like. In generw

the S ateeersitls hrsbRSHAPERAIRGARTR T IR RO IR PRS ?ﬁe

foﬁy@pmwimv&ﬁ@_compounds of the present invention may
have one or more asymmetric centre and it is intended that any optical
Isomers (i.e_. _enanti(_)mers or diastereomers), as separated, pure or

ThPesHRIbLRM IHRthOBHGRhiSamaKsANEaMaisies thereadyinatutingenire and
racemic mixtures, i.e. a mixture Qf stereojsomers, r%re included within the

it isjigterepe BrtAed APiSabITOBSER e TBRRIORFTHY USSR optical
sepBFRIRGREY: RoNIRINAES olsdcaxsonme; Sydsepationeaf thereof

_diastereomeric salts thereof with ticall i id, liberati
e SR e SRR P e

scope srekbaegardgasolving racemates into the optical antipodes is based
upon chromatography on an optically active matrix. Racemic compounds
of the present invention can also be resolved into their optical antipodes,

Ra&efhibYdiiastianale esystadizatioth heicanptpods titheqwasesthiods fition

may also be resolve the formatiaon qf diasterepmeric . derivatives. . .
XN aﬁ%ﬁﬁ@@f&ﬁ%ﬁ@%ﬁﬂ?o%? %rg f))tflt (%%ﬁs%nme&tsl?iﬂ oefn% acid,
andhitseRsiidaneid itieatist aoiby benligesbrifucindriegtodsnoitdiththdsee. Another

discussed by J. Jaques A..Collt%t an%iS W{'le%&n "Enanti(?mer ,

mephod oTHesOIng TREEMIFTIAL ORR \Rﬁi&rfl R SR Y (1981).
chiopticaiivsiolive sempivatisactae alstibeRaepaecofrgrouogdticdljaptisent

. starting materials, or e ' . .
mventmngcan a&so %e resoRyeS tmES Islee:fre 8{3"}11831 antipodes, e.g. by fractional

crystallization. The compounds of the present invention may also be resolved by the
formation of diastereomeric derivatives. Additional methods for the resolution of
optical isomers, known to those skilled in the art, may be used. Such methods include
those discussed by I. Jaques, A. Collet and 8. Wilen in “Enantiomers, Racemates, and
Resolutions”, John Wiley and Sons, New York (1981). Optically active compounds
can also be prepared from optically active starting materials, or by stereoselective

synthesis.

Furthermore, when a double bond or a fully or partially saturated ring system is
present in the molecule geometric isomers may be formed. It is intended that any
geometric isomers, as separated, pure or partially purified geometric isomers or
mixtures thereof are included within the scope of the invention. Likewise, molecules
having a bond with restricted rotation may form geometric isomers. These are also

intended to be included within the scope of the present invention.
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synthesis. 25 Furthermore, when a double bond or a fully or partially
saturated ring system is present in the molecule geometric isomers ma
WRIKYRFEHP 4t is intended that any gegmetric isomers, as sepaal K HRH06159
or partially purified geometric isomers or mixtures thereof are included
within the scope of the invention. Likewise, molecules 30 having a bond
with restricted rotation may form geometric isomers. These are also

Furthiendrd dehe dpalddechnithinstbe meopesaiitng/ presathinvantion. Mfrent
20051087754 PCT/DK2005/000159 19 Furthermore, some of the

tauteRFHL IHERs GRthit isrdendan ety sl aedeifP et the cogharrds are

abld@msrangddtiz intendathinah e e me fedasit sihatihie compounds are
able to form are included within the scope of the present invention. 5 The

invention also encompasses prodrugs of the present compounds, which
TheQfivasibinigiatinmadsisnehemicalanayession npetabslislucasses
before pecoming pharma(fological,ly ?tive sybstances. In general, such,
adnpGtFRERRASEER FRABIED SNSRI HRER BB TS RERS Sf F?@ﬁ’e &PARnS
phafgimuladicamcirate sapsiiceeniesilieal il iva it iheldaguitedtional
.compound of the formula |. Conventional procedures for the .selection and
denﬁﬁéwgﬁa&foﬁ%?%taﬁam@]ﬁia‘?ﬁ&?}&ﬁ%\?@@%}i SOuEh BT Bl
in vilkesign thé Rigdg sorepbundBiitidgaarthik Raviely dibhall e datertidar the
also encompasses acjive metaboljtes qf the present compounds. 15 A
sele g T B SO SR SR P ok AT BF St Eencls
in "foEdiee of PR PGt aan el Bondaed) Biskivent] 986.invention relates to the
use of one or more compounds according to the invention in a method of
treatment. The disorder or disease to be 20 treated is responsive to an
Thdngreaded i ftavoinmpetassivenaitaulgtsodhbhepihecChi@rtamdy.
potassiym ion channels. Sych disorder ar disease.is,prefer a_disorder
A o N B P USRI 14 JeT ot b s ehiohiae

as dpveditemarovides a pharmaceutical composition

In one embodiment, the invention relates to the use of one or more compounds
according to the invention in a method of treatment. The disorder or disease to be
treated is responsive to an increased ion flow in a potassium channel such as the
KCNQ family potassium ion channels. Such disorder or disease is preferably a

disorder or disease of the central nervous system.

In yet another embodiment, the invention provides a pharmaceutical composition
comprising one or more pharmaceutically acceptable carriers or diluents and one or

more compounds of formula I or a salt thereof.

A further embodiment of the invention relates to the use of a compound of formula I
or a salt thereof for the preparation of a pharmaceutical composition for the treatment
of a disease or disorder wherein a KCNQ potassium channel opener such as a KCNQ2
potassium channel opener is beneficial. Typically, such disorder or disease is selected
from the group consisting of seizure disorders, anxiety disorders, neuropathic pain and

migraine pain disorders or neurodegenerative disorders.
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25 comprising one or more pharmaceutically acceptable carriers or

diluents and one or more compounds of formula | or a salt thereof. A
WatHePERHodiment of the invention relates to the use of a coR§gdBka08f/006159

formula | or a salt thereof for the pré?)aration of a pharmaceutical

composition for the treatment 30 of a disease or disorder wherein a

TIn &ENRQYodiassitithchampeioge néhsuohenionkan b pbrrisigratauisemly
the?é%%ﬂﬁ%&?%ﬁ%ﬁﬁ@' c ISQHX: such disorder or disease is selected from
Ry CH) .

roupconsisting of seizure disorders, anxiety disorders, neuropathic
In paifhenembridiaios e vatmsitls dithe irsertianantive ulsdrigrscdpen part
of £ 8RS R IID 200N 00RT 0 3nd0dP R0 S BB Ay b iministered in

compounds o %e Eventlon may be administered as the only

comttérapienticityodttadtiveararipbefieatisapRpennds dpniEm: ¢k anti-
cowyaﬂg%gﬁf% THEIHORDAY.BE URiiRIgIahas B PRE Bfidonvulsive
combination t b

erapy, i.e. the compounds of the invention may be

progertitstareinrudedorbm e simiind opeiiisapeutically effective
CQmP&rP&S’Mé%'E‘%E £ &%ﬁ%&@’&@éﬁﬁlﬂ[ QPeLiERn] DEaffiEtS Of such

other compounds having anti-convulsive " properties may include but not

be lithiteck¢aaotiviiemoncifbsysiamress bloskals soggdnlpavasyidiyliad
calciiurg cpoargnels the excitatory amino acid systems e.g. blockade or
modUTation of NMDA 10 receptors the inhibitory neurotransmitter
systehrdshipienharoertensrofl GAGHKaekcagesUairtonkat e fdF ABA release, or

GABA-uptake ar br stabilisation effects. Current anti-convulsive
mec?@gﬁ%ﬁ?éé’iﬁgﬁc%? %ﬁl%nggenoort limited to, tiagabine, 15 carbamazepine,

sediunebipreatebifisatisigaifecgmbapentin, pregabalin, ethosuximide,

levetiracetam, phenytoin, tapiramate, zonisamid ell.as rs of
S R TR S R
caibyentiopiasesodisitenhrans fladotipineagibgrion lopregabain, ethosuximide,

voltage-dependent.potassium.channel i malshshis an.
le‘ﬁ%%agg%oéﬁﬁ%nsw 3?@%0 ¢ %%%t& er%%?@é%u int %%t%eafar%entsi%@gﬁtﬁsorder

bearalserpenb eind) rasponsiy elass.

The compounds of the invention are considered useful for increasing ion flow ina
voltage-dependent potassium channel in a mammal such as a human. The compounds
are thus considered useful in the treatment of a disorder or disease being responsive to
an increased ion flow in a voltage-dependent potassium channel, such as the KCNQ
family potassium ion channels. Such disorder or disease is preferably a disorder or
disease of the central nervous system.

In one embodiment, the disorder or disease is selected from the group consisting of
seizure disorders; such as acute seizures, conivulsions, status epilepticus and epilepsy
such as epileptic syndromes and epileptic seizures; in particular convulsions, epilepsy
and status epilepticus.

In another embodiment the disorder or disease is selected from the group consisting of
neuropathic pain and migraine pain disorders; such as allodynia, hyperalgesic pain,
phantom pain, neuropathic pain related to diabetic neuropathy, neuropathic pain

related to trigeminal neuralgia and neuropathic pain related to migraine; in particular
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an increased ion flow in a voltage-dependent potassium channel, such as
Wthe KCN% family potassium ion channels. Such disorder or disease is
SABIIPA disorder or disease of the central nervous systeﬁf'figlfﬁogﬂgﬂmm

embodiment, the disorder or disease is selected from the group consisting
of seizure disorders; such as acute seizures, convulsians, statys, .
allod gy s ats UpiRaieyPLARtA S RBHCRSR SRBLHALISIbaRENC
neuf§iEHI@ sni RAIPAIRLCpMUSIRng epilersie and status epilepticus. In

another embodiment the disorder orn%isease is selec g_d frog thel‘?roup
In yebrudhifBrPSe st IS BAR O Sﬁﬁ@%ﬁ%?ﬁaﬁﬁ rd8FESHeN as
conSitEdyid aByReFHGRs PR MCcIPRAMRF DA, debrdastiid phihsedatéada to

diabetic neuropathy, neuropathic pain, related,to trigeminal. ne raé%ilalg&d

panif-AHRFGARCFRROREMEEME HHgrashanih teatrrhab v eFBiuER
agoPa@ﬂ-é@i}é%Ww%h@ngﬁg%@, Walg?ima%i@mmmmmial
neuropat IC pain [ at t,O | etic neuropat and neuropatnic pain
PhRAT0 RSSO A S LYY G G iy DB i
stresel@isteddromikegroypiscensistingofimdatyxiisp dierries aixasyadixiatier

and disorders and disgases rejated to. 5 panic attack, agoraphobia, pani
o R I AOROBIED AR e BN Y IR AP

am@%?{)@_i@hﬂig@ Niﬁm@ﬁm%ﬂﬁmﬁ@im asReey] ldaqusmimucﬁmall
. phobia and other specific phobias,,obsessjve-campulsive disorder
T e A R e e

anxspidies-dmpdaty Aisietdelisotdetad etienalisedicalftab ditionticular anxiety,
substance-induced anxiety disorder, separation 10 anxiety.disorder, .

ek e GRS R RSP A S SRS S SR A RS shsia!

phabixighrfinatses durittygpostrabmedicateconditoriendsubstasseeantiooed
.anxiety disorder and anxiety disorder not otherwise specified;.in ticular

SRR R A e gy oot Ry Apede et

ag@aphobisive dishedsio siasanphobissqésfalmdnaeanrlencdpod coadifniend
stress disprdey, acute stress reaction, 15 adjustment disorders,

S SR A ) AT ek

€rs, separation anxiety disorder, agoraphobia,

In $peaitithehehibsdancsityhdidorderhraliseerriersdinctdidztmdhdigsnand
cogs%g%%nc? I_lie%qg&ggeg&étig% 8{?8{ eerg'; such as Alzheimer’s disease, Huntington’s
chorea, multiple sclerosis, amyotrophic lateral sclerosis, Creutzfeld-Jakob disease,
Parkinson’s disease, encephalopathies induced by AIDS or infection by rubella
viruses, herpes viruses, borrelia and unknown pathogens, trauma-induced
neurodegenerations, neuronal hyperexcitation states such as in medicament
withdrawal or intoxication and neurodegenerative diseases of the peripheral nervous
system such as polyneuropathies and polyneuritides; in particular Alzheimer’s
disease, Huntington’s chorea, multiple sclerosis, amyotrophic lateral sclerosis, AIDS-
induced encephalopathy and other infection-related encephalopathies being caused by
rubella viruses, herpes viruses, borrelia and by unknown pathogens, Creutzfeld-Jakob
disease, Parkinson’s disease, trauma-induced neurodegenerations. In yet another
embodiment, the disorder or disease is selected from the group consisting of neuronal
hyperexcitation states such as in medicament withdrawal or by intoxication.

In yet another embodiment, the disorder or disease is selected from the group

consisting of bipolar disorders.
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In yet another embodiment, the disorder or disease is selected from the
ggrougg consisting of neurodegenerative disorders; such as Alzheimer's

3 F’ﬁ‘bntlngton s 20 chorea, mﬂFlflpIe sclerosis, amyotroﬁﬁmaﬁ%%ﬁm‘mg

sclerosis, Creutzfeld-Jakob diseas arkinson's disease,

encephalopathies induced by AIDS o, mfchoéﬁf)y rué) lla viruses, herpes
In Y%ﬁr{*}gf&g%ﬁ?i‘?ﬁéiﬁ?f‘d%%SWB%HBBE"H%S%& gelfdram the Erovp

con$ISENOATILRS aligeRReHiER Ak hiyReraxtitation states such as in
medicament withdrawal or intoxication and neurodegenerative diseases

of the peripheral nervous 25 system such as polyneuropathies and
TheReNBEkidasitiNpIdLIREAWZNQIIREst ciseates Hiuadiegindisceliatdacludes
multiple, sclergsjs, amy roph ¢ lateral sclerosis, AID% induced
also AN H% (Q,fﬁ}f{)?eq% 8%%8&5% pathies being

caused by rubeIIa viruses, herpes viruses, borrelia and by unknown

pathogens, Creutzfeld-Jako ase Paski diseas
in BRI HeGHUBBEHE o FOLe eS8 BB T
on phiseMienahdisedaseisreiCeg famiijzhm geatiputangistioghéOBeubonil

hyperexcitation states such as in medicament withdrawal or by
intoxication. In yet another embodiment, the disorder or disease is

Theselesiae fremvide gronpotadsisingng bifieiintisordensoi/@ 200BI081TS4
PCT/DK2005/000159 22 In yet another embodiment, the disorder or
testfisease is selected from the group consisting of sleep disorders; such as

nsofpeiatiTheramtireatmert KENGRdhaareirt in connection with a
dlsease or disorders msgéltu?% S 5also ventlon inhibition and

ameNorstidh RS EEE S BEnH 8 %%%%ﬁmen?t 8 oL %}lljangs of
the r%g;gggrh@\[@cﬁ@gﬁ,md to have effect on potassium channels of
the KCNQ family, in partlcular the KCN rﬁfubunlt 1&% %?}Tg ven ?aﬁ on
proviHBICR ShiBIFATIE S RO RS SR YRCE Y ST EPE D the YOIBWING oy
"RelativaigHlyxdimough the KCNQ2 channel” Which is a measure of the

potenc of the compound at the target channel "Maximum electroshock™
5 \Whi é%‘é)&ﬁ%dépé@ﬁ?res induced by non-specific CNS

St'mB@%Mduced by pilocarpine are often difficult to treat with many existing
antiseizure medications and so reflect a model of “drug resistant seizures”

e “Electrical seizure-threshold tests” and “Chemical seizure-threshold tests”
These models measure the threshold at which seizures are initiated, thus being
models that detect whether compounds could delay seizure initiation.

¢ “Amygdala kindling”

Which is used as a measure of disease progression, as in normal animals the
seizures in this model get more severe as the animal receives further
stimulations

s “Electrophysiological patch-clamp recordings in CHO cells* and
“glectrophysiological recordings of KCNQ2, KCNQ2/KCNQ3 or KCNQ5
channels in oocytes”

Tn these tests voltage-activated KCNQ2, KCNQ2/KCNQ3 or KCNQS5 currents

are recorded.
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electrical means "Pilocarpine induced seizures" Seizures induced by

W 0%9 ﬁ\gp,}g]f are often difficult to treat with many existing antigei
medications and so reflect a modelof "drug resistant seizure?éi; %&005@00159

"Electrical seizure-threshold tests" and "Chemical seizure-threshold tests"

These models measure the thre t which seizur re_ indtiated, thus
In ong e 0%88%5 A GErE g%%’i%er cormpaunds could 3%@ gﬁéﬁrgﬁn
15000niddtionh dhleygiiata KGO0 \Ahistnsaraddey dbedoricRelndivf cifuase

ogressi s,in normal animals th [ S ' Tmﬁre
mougéve?zﬁaﬂsﬁﬁe glﬁ?r%% [régreii%éﬁf\ﬁft %@éﬁ%%%zft%%scg}@ eéc?}tlﬁgg%%%%gical
activeatith wldiiloref breinsi A OR O slish andesetbetrd pAY sibiogivatasured by

recardings of. KCNQ2. KC ¢ ' "
e i RS RO DR e A e Ry e e
the c@mgltr)an(rjlds are KCHIQRdethi® R 510BT 254 aT bupdbrddoesh ap b sp bap

odiment, the ouk i it s n

150 e e B B e e
test “Bithakt vihetibghttreugB M@ XEhdR shamelh ashiasexifsd diphetit, the

compounds are KCNQ2 active with an EC50 of less than 2000 nM such

as less than 1500 nM as measured by 5 the test "Relative efflux through

In onthenlORiQEnththeritnpoyetsdrdihan BRbofidesnthand Tombaindiedrst

c=Ma§§%%1éﬁg&% A El%ﬁﬂe%lﬁﬁﬁéfmaqmﬂlﬁgsm Iess thanpdpg

as measured by the test "Relative efflux through the KCNQ2 channel”.

less thte Stowy/ kR étafhectesfliddepionnn chrsteheol cHbsiest idViadeBad below.
ele Gtgb%%c?{m% ggggggga'\%r&ow.e compounds have an ED50 of less than 15

mg/kg in the test "Maximum electroshock”. In another embodiment, the
compounds have an ED50 of less than 5 mg/kg in the test "Maximum

In orRERIERAREK:: M leshoMANILD £ IBBIPSPASK IRAes chibrd haiw.

“Rlectrical seizure -threshold test” and “Chemical seizure -threshold test” which are

described below.

Some compounds have few or clinically insignificant side effects. Some of the
compounds are thus tested in models of the unwanted sedative, hypothermic and

ataxic actions of the compounds.

Some of the compounds have a large therapeutic index between anticonvulsant
efficacy and side-effects such as impairment of locomotor activity or ataxic effects as
measured by performance on a rotating rod. Such compounds will expectedly be well
tolerated in patients permitting high doses to be used before side effects are seen.
Thereby compliance with the therapy will expectedly be good and administration of
high doses may be permitted making the treatment more efficacious in patients who

would otherwise have side effects with other medications.

A non-limiting aspect of the invention concerns compounds according to below
embodiments 1-10:
1. A substituted morpholine or thiomorpholine derivative of the general

formula I
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15 In one embodiment, the compounds have an ED50 of less than 5
mg/kg in the "Electrical seizure -threshold test" and "Chemical seizure

WORPEIHRIEtest” which are described below. Some compound&HABE 000159

or clinically insignificant side effects*Some of the 20 compounds are thus
tested in models of the unwanted sedative, hypothermic and ataxic
actions of the compounds. $eme.of the compounds have a large
therapeutic index between.anficad @mLefficacy and side-effects such
as impairment of Iocomot ivity or ataxi@®ffects as 25 measured by
performance on a {ﬁ&t g rod. SBeh compounds will expectedly be well
tolerated in patients idng high doses to be used before side effects
are seen. Thereb Egﬂfhnce with the fRerapy will expectedly be good
and administration of high doses may be permitted making the treatment
mogeirifigacious in patients who would otherwise have side effects with
other medications. 30 A non-limiting aspect of the invention concerns
cofipSth®saccording to below embodiments 1-10: 1. A substituted
morphiipaypsthiomorpholine derivative of the general formula | WO
20%5{]08 754 PCT/DK2005/000159 24 [err] () whereingisOor1; WisO0
ors- % & CO; Zis O; R1 and R2 are independently selected from the
grogpie@sisting of halogen, halo-C1-6-alk(en/yn)yl, C1-6-alk(enlyn)yl

O RS D S A L Gl B,
halo-Cys-alk(en/yn)yl, Ci.¢-alk(en/yn)yl and cyano;
R3 is selected from the group consisting of C;.jp-alk(en/yn)yl,
Cj.g-cycloalk(en)yl-Ci¢-alk(en/yn)yl, Ar-Cy.¢-alk(en/yn)yl and Ar; and
R4, R5, R6 and R7 are independently selected from the group consisting of
hydrogen and Ar;

as the free base or salts thereof.

A compound according to embodiment 1, said compound being selected from
the group consisting of:
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenyl)-
acetamide;
2-Cyclopentyl-N-(2-bromo-6-triftuoromethyl-4-morpholin-4-yl-phenyl)-
acetfamide;
N=-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-3-cyclopentyl-
propionamide;
N-(2-Chloro-6-cyano-4-morpholin-4-yl-phenyl)-3-cyclohexyl-propionamide;
2-Cyclopentyl-N-(2, 6-dimethyl-4-thiomorpholin-4-yl-phenyl)-aceiamide;
2-Cyclopentyl-N-[2, 6-dimethyl-4-(2-phenyl-morpholin-4-yl)-phenyl]-
acetamide;
2-Cyclopentyl-N-[2,6-dimethyl-4-(2-phenyl-thiomorpholin-4-yl)-phenyl]-
acetamide;

2-Cyclopentyl-N-[2, 6-dimethyl-4-(3-pyridin-3-yl-thiomorpholin-4-yl)-phenyl]-

acetamide;
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R4, R5, R6 and R7 are independently selected from the group consisting
of hydrogen and Ar; as the free base or salts thereof. 2. A compound

WaaisidiigXb embodiment 1, said compound being selected fréfTBEAHIS/000159

group consisting of: N-(2-Bromo-4- rﬁarpholln 4-yl-6-trifluoromethyl
phenyl)-2-(4-fluoro-phenyl)- acetamide;
2- G plonsiN-18-B Graistivhblarittniflunaasishinberylbhenyl)-

ac%%l%% alin- 417 heny ~acetamide;
N-(2- Bromo 4-morp ho 3/ -6- trlfuorometr}/ tphen d) -3- cyclo nt?ll-
¢ Y- }

probfﬂﬁa[fgné%rChlorwpheny hiomorpholin- 2,6~ methyl—p

N-(3-! y@&%ﬁ!—m@rpholm -4-yl-phenyl)-3-cyclohexyl-propionamide;
2-Cyc pentyl -N-(2, 6- dlmethgl -4-thiomorpholin- 43@ ﬁheny acetamlde
fittin

2- o%e&?@@&fﬁﬁ Fhepttideh 2 GolaeE - frisase 25
acetamige:
2-Cycl I 2,6- d ethyl-
ek S T LR
pyri -yh . 4
o 193'/ P 5/ 22 RID-yhehenlemsetamisenyys- 2005M80 75
2- O?t‘ﬂ’@ﬁfé?ﬂ%‘l‘@ {2, 6 -dimethyl-4- [2 (4-trifluoromethyl-phenyl)-
th'og‘ prlﬁl RIANIRSI N Ar 2 (PG ND) -acetamide;
in

y: t“éé’g?f’ e TR T

aceﬁmL@l&&Mﬁ)ﬁW‘?@(‘?—dzmetkyln»inmorpholm-4~y!—phenyl) -acetamide;

6-dimethyl-4-morpholin-4-yl-phenyl)-aceta

4- Dﬁ}éo%%ﬁ%%?ﬁpf?@d%rﬁ%‘fhﬁmif Frffﬁ-ﬁé - 5 ek wkyorphotin-4-yi-

PropipERMid8iide;
3-Cyclohexyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-propionamide;
3-Cyclopentyl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-propionamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(4-fluoro-phenyl)-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-thiophen-2-yl-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-3,3-dimethyl-butyramide;
Hexanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
2-Cyeloheptyl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid benzyl ester;
(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid 2-chloro-benzyl ester;
3,5,5-Trimethyl-hexanoic acid (2,6-dimethyl-4-morphol in-4-yl-phenyl)-amide;
Octanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
Heptanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-phenyl-acetamide
2-(3,4-Dichloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-
acetamide;
2-(4-Allyloxy-3-chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-
acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(3-trifluoromethyl-phenyl)-
acetamide;

N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-naphthalen-2-yl-acetamide;
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10 2-Cyclopentyl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide; (2,
6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid butyl ester;

WO IEHGIH phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-pheny|) BACE RIFANIE/000159

2,3-Dihydro-benzofuran-2-carboxy|ic2%10id (2,6-dimethyl-4-morpholin-4-yl-

. phenyl)-amide; 15 3-Cyclohexyl-N-(2,6-dirnethyl-4-morpholin-4-yl-phenyl)

propibhéiaes-1Biayblofbdatndimaiodditwesrghalmdrphalitzali-phenyl)
proggpm&q;fdé\l-(Z,6-Dimethyl-4-morpholin-4-ylphenyl)-2-(4
fIuoro-phenyl)-aéetamide; N-(2,6-Dimethyl-4-morpholin-4
yIpREGIS-Rirenink Aoy ke biatitar Rt - 8- Gidreimatavhichendim-4
yIptb%g%j)ﬁ%g;-dimethyl-butyramide; 20 Hexanoic acid (2,
6-dimethyl-4-morpholin-4-yl-phenyl)-amide; )

2-Cydibieprynitien angibY prome R lipHEN I icetsgamide;
(2,6 e AN AR AR CALI AL A RS iamide;
(2,6-Dimethyl-4-rnor %oli?-4-yl-phe%ﬁ)ﬁ2%%mic a?%%?gﬁ%lrzo-begglzde’
estéY: 3,6 Dimaibyhyipesaleliedcxd-phenyl)-2-p-tolyl-acetamide;

(2. CdimetiusimprRhliprhHhPRSTAATIIE 2 HckaorinaRd (2.
6-dimeth I-4-morpholin-4-yl-phenyl)-amide; Heptanoic acid 512,
6_d@n@%pmﬁpﬁgﬁﬁy@:é{_—ﬁ%grémm&éi:np@j@olimcﬂ-ylup enyl)-acetamide;
6-Djpgthyl-4-rnorpholin-4-yl-phenyl)-2-phenyl-acetamide
2-(3,4-Dichloro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-
ace%ﬁée?yﬂeihﬂtmé?@y&ﬁ )_zfq(@f’luoro-phenyl)~acetamide.

. 6-dimgibvlpaieAdlthyiRRGNYbmpERIaEER; Y bre pharmaceutically

6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(3-trifluoromethyl-phenyl)-
ace?&ﬁﬁﬁé?le carr?ers or dil%er?ts an%l)one(or more compog./n s acc%z)ding to any

N-(2f:Riregibyhdneeennalin4-yl-phenyl)-2-naphthaten-2-yl-acetamide;
WO 2005/087754 PCT/DK2005/000154 26 .

- 3-(3LEARNBPNERPIRIES. HAnAGERRng I srpmdtigtynt 3 for

propiprasise idk- (6 Dimetndgd-mupraliehn fhidsphaenyhadr@, éfdimetiylal
pher;lyl/(I: ) as a human,
Use according to embodiment 4 in the treatment of a disorder or disease being
responsive to an increased ion flow in a voltage-dependent potassium channel,
such disorder or disease is preferably a disorder or diseases of the central
nervous system.
Use according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of seizure disorders such as convulsions,
epilepsy and statos epilepticus. |
Use according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of neuropathic and migraine pain disorders
such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain related to
diabetic neuropathy and neuropathic pain related to migraine.
Use according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of anxiety disorders such as anxiety,
generalized anxiety disorder, panic anxiety, obsessive compulsive disorder,
social phobia, performance anxiety, post-traumatic stress disorder, acute stress

reaction, adjustment disorders, hypochondriacal disorders, separation anxiety
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acetamide; 5
2-(3-Bromophenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;

WO IS phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-pheny|) S ge/000159
N-(2, 6-Dimethyl-4-morpholin-4-yl-pRényl)-2-p-tolyl-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-m-tolyl-acetamide;
2-(3lmiftuceppbalijNsgeciidiphetbigs Jamonth Sireulsy ghe iy Ipeiserhmid
€, }19631%21 'é'q Ml Wsdrmenhainad-viRhenusads,

fluoro-phenyl)-acetamide. 3. A pharmaceutical Composition comprising

9. onelzemasdingimenbaibaigntseekaamrsizedindrbn disnslaner diewe is

TOREAIPRUAAR G AGIA AN OFR.AlRIDpamENII G schhs

ical composition accordir‘;g to embodiment 3 for

Use of a pharmacedutic 1 ) I _
incréidiauriersfiiopasca Honsinateriseheesn pavdinla srisrmparpy grophic

mammah sYehas ANYAAIRIIE AEREINALP SMbadimentHin eied

treatment of a disorder or disease being responsive to an increased ion
flowefisepbaiengihide beimepryserbbEitihetaarieicsobesarmvingsitidiopiclia and
disggsg s Rieies s iserdar 2 diserseaigtie PentRlonainkase,

systém. 6. Use according to embodiment 5 characterized in that the
discraemariaibesd agurasreerdaneifthe group consisting of seizure

10.9isOoflers, SHERAS S ORBISINS: SRIBRRYENL Salts ARNERcHRr 27 disblse is

according to embodiment 5 characterized in that the disorder or disease is

selesteattcbfirmdhgraimyesremsHBSP ORI REserAigHeR atpisisuch as
disopdgisishRASARE%NIE HyPeialgerisRaIN, phantom pain,

neuropathic pain related to diabetic neuropathy and neuropathic pain
related to migraine. 8. Use according to embodiment 5 characterized in
that the disorder or disease is 30 selected from the group consisting of
anxiety disorders such as anxiety, generalized anxiety disorder, panic
Defipitiens obsessive compulsive disorder, social phobia, performance

ThaXEMeRASIHAYRTAG StHasEdiradaly Aale SHIBRS: Ea@etion, adjustment

disorders, hypochondriacal disorders, separation anxiety

Halogen means fluoro, chloro, bromo or iodo.

The expression Cy.s-alk(en/yn)yl means a Cy¢-alkyl, Cye-alkenyl or a Cpe-alkynyl
group. The term Cy¢-alkyl refers to a branched or un-branched alkyl group having
from one to six carbon atoms inclusive, including but not limited to methyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-1-propyl.
Similarly, Cy.¢-alkenyl and Ca.¢-alkynyl, respectively, designate such groups having
from two to six carbon atoms, including one double bond and one triple bond
respectively, including but not limited to ethenyl, propenyl, butenyl, ethynyl, propynyl
and butynyl.

The expression Cy.jp-alk(en/yn)yl means a C r.10-alkyl, Co.jo-alkenyl or a Ca.jp-alkynyl
group. The term Cy.jo-alkyl refers to a branched or un-branched alkyl group having
from one to six carbon atoms inclusive, including but not limited to methyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 1-pentyl, 1-hexyl, 1-heptyl, 1-octyl, 1-nonyl,
1-decyl, 2-methyl-2-propyl and 2-methyl-1-propyl. Similarly, C;.10-alkenyl and

C,.10-alkynyl, respectively, designate such groups having from two to six carbon
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WO 2005/087754 PCT/DK2005/000159 27 disorder, agoraphobia,

specifici_)/hobias, anxiety disorder due to general medical condition and )
WQHYERES4nduced anxiety disorder, 9. Use according to emdScdifi&pep/ 000152

characterized in that the disorder or‘disease is selected from the group

consisting of neurodegenerative disorders such as 5 Alzhei_mi‘:@disease,
atom3, GRS SRR BASRIRARIHRNE A8 UH! S RS e BhaiPSUEr BB 81 2Ot

1imiBRS INREGEHRLAPh MeRaiy riatkatnehdrtagtionefalaiad octenyl, nonenyl,
encephanEat ies being caused by rubella vir s%s, herpg;s virusles, I

decepg eyt PEPYAIh SR HEHRTIERRY CRESHHEl SRR HiSEREY,» tonynyl,

and Bakipson’'s disease, trauma-induced neurodegenerations. 10 10. Use
according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of neuronal hyperexcitation states such

The ﬁﬁ];ir@s@it@@' kgg.g?@rmtemmmé_r?wah@ai@ydmggiewnmﬁla;a-?@f@a:?alﬁcam teonp.
etergatom rerers 10 a nitrogen, oxygen or su ur.atom a n means
The 4ETc tHIIIOBIhOSSIEHS AT PRS e S B R OS AP ELee

to cigl 6oty ik-@ialkeayhey lank R alkycppanorpciidieparyl Cl-dehliyy ],
refers o a branched qr yn-brapched alkyl gr. ing, from one to six

Cydeg?ﬁgﬂa‘r‘%‘?h’é’Wgu&\aeﬂH‘@Iﬁ@ﬂ@eﬂm?hgcﬁgﬁ%i%?gmg%ﬁ% ethyl, 1-propyl,

[2.2.&-]®ﬁ?p¢(lodc’@u%d?€’cm1&]b%ynmhwyﬁ,-ptc:p%a:ﬂﬁﬂml dyb]bmmnyn deﬁignates
Similarly, C2-6-alkenyl| an -6-a , respectiv, esi e su

o R A R HERERRENS DS RREA S O Th i ar e igane one

doubRrsbadd one triple bond respectively, including but not limited to ethenyl,
propenyl, butenyl, ethynyl, propynyl and butynyl. The expression

C1-I0-alk(en/yn)yl means a C1-10-alkyl, C2-10-alkenyl or a C2-10-alkyr_1y|
The3erar BuR-The-icenGiniDdeligmater € 1g-alkfemghngyl being-brbstoinéad atidh

R

Simlkigxyalol@nislydeatitiénlyhdaylgniteeCyls2smiotil@yldpinanubstituted
. 2-methyl-1-gﬁ)€8¥|. Similarly, C2-10-alkenyl and

with one or'mor: gen atoms:

In the expression halo-Cs.s-cycloalk(en)yl-Cy.s-alk(en/yn)yl the terms

C1.¢-alk(en/yn)yl and halo-Cs.g-cycloalk(en)yl are as defined above,

When two adjacent substituents together with the aromatic group to which they are
attached form a 4-8 membered ring, which optionally contains one, two or three
heteroatoms, then a ring system is formed by 4-8 atoms selected from 4-8
carbonatoms and 0-3 heteroatoms selected from N, S, or O. Such two adjacent
substituents may together form:

~{CHp)q~CHa-, -CH=CH~(CHy)y~, -CH,-CH=CH-(CHa),, ~-CH=CH-CH=CH-,
—(CHy)¢~0-, —0-(CHy)y—0-, -CHz-O~(CHz),-0-, -CHz-O-CHz-O-CHy-,
~(CH3)s—S-, —S-(CHy)y—S~, -CHy-S-(CHz)c-S-, -CH-S-CHp-S-CH-,
~(CHa)¢~NH- , -NH-(CH,),~NH-, -CHy-NH-(CHy)-NH-, ~CH=CH-NH-,
—O-(CHy)y-NH-, ~CH,-O-(CHy)-NH- or -O-(CHy)e-NH-CHy-, -8-(CHz)p-NH-,
N=CH-NH-, -N=CH-0O- or -N=CH-8- or -N=N-NH-,

whereinbis1,2o0r3,ais2,3or4 andcislor2.
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C2-10-alkynyl, respectively, designate such groups having from two to six
carbon WO 2005/087754 PCT/DK2005/000159 28 atoms, including one
WQREBIS BBAd and one triple bond respectively, including but Nt THRHEG3600159
ethenyl, propenyl, butenyl, pentenylz, exenyl, heptenyl, octenyl, nonenyl,
decenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl,
The teromynyielendaienjonalls substisnisdaxtonats - Spas a1k fehf s aneamatems,

wherSin B Y5138 QY CRKERVL QIO 0 16 ReteroBiSH Rt endently

es@-nates a monocyclic or bicyclic carbocyclé having three to eight
selectgdafiomsNirlouRghumvesiafitaghd e gaiopprssye eptgahtgr iRy,
- : i YRR R ERpdEhall
B o ey
substiigtsigrihienhenenopbeyeil: BB EsEL ORieIITy tFigeeE Bigre'e,

optiofrfiCs: AR ACHANMENG IRURIE HBRE B icdBld)dloibraflyats vy
designates C1-6-alk(en/yn)yl being substituted with 15 one or more

2,3-difadehemesrisamantmgbirrhstateaimitinropptionaigiswhsHipted
pyrr Qe SRl embaesipates Ga-f pelamkianid heine:s bstivied

with one or more halogen atoms. In the expression
substifamis ndepparsantyhmedy dsoxn BHRES the talHEDEME alk (eniyn)y!
Cs.¢-BNG NGByl ar Riecas - aRfined ol Gal S\VhER (idyn)yl,
> g%%cgﬁeg%st%gn S togethe)?lwith the aromatic group to which they are

C1.¢-alcseman)iopryals-s e mpEdr g whi i Ep 8853 Lontains one, two or
-co.iﬂ!i%ft Nelerealemst (hed D siurtemy s fermethy, 4o msaseleciatyl,

rom 4-8 carbonatoms and 0-3 heteroatoms selected from N, S, or 0.
N(Cpaeiedin sehgdend SRy maPaGatra G EH2)a CH2-,
-sozﬁ*éégalré@}v%@gm%=§@a¢ﬂd&tm(ex%7ﬂrbﬁwe@a§ace@mmiﬂems

-O-(éHZ)b-O- -CH2-O-(CH2)c-0O-, -_CH2-O-CH2-O-?%[-|d2%6r;S%I-E§, S-,

may togathp i thassomaticriopde whidh ey gt

membered ring, which optionally contains one, two or three heteroatoms.

When Ar is substituted with CO-NH-C¢-alk(en/yn)yl or CO-N(C.¢-alk(en/yn)yl),
then the carbon atom of the CO group is attached to Ar.

When Ar is substituted with NHz, NH-Cj.¢-alk(en/yn)yl or N(C;¢-alk(en/yn)yl)s, then
the nitrogen atom is attached to Ar.

When Ar is substituted with -S-Cy.g-alk(en/yn)y 1, -SO,2-Cis-alk(en/yn)yl,
-S0,N(Cy.¢-alk(en/yn)yl)z or -SO,NH-C).¢-alk(en/yn)yl then the sulphur atom is
attached to Ar.

The term acyl refers to formyl, Cys-alk(en/yn)ylcarbonyl,
Cag-cycloalk(en)ylcarbonyl, Ar-carbonyl, Ar-C 1-s-alk{en/yn)ylcarbonyl or a
Cag-cycloalk(en)yl-Cy.¢-alk(en/yn)yl-carbonyl group, wherein Cis-alk(en/yn)yl,
Cs.g-cycloalk({en)yl and Ar are as defined above.

The terms Cs.g-cycloalk(en)yl-C.¢-alk{en/yn)yl, Ar~(31u5-a1k(en/yn)y1;
Cr.e-alk(en/yn)yloxy and Cj.g-cycloalk(en)yloxy; designate such groups in which the
Ci¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl and Ar are as defined above.

Similarly, Cs.g-cycloalk{en)yl-C.s-alk(en/yn)yloxy designate such groups in which
Cs.g-cycloalk(en)yl and Cy.¢-alk(en/yn)yloxy are as defined above.
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-(CH2)a-NH- ,-NH-(CH2)b-NH-, -CH2-NH-(CH2),NH-, -CH=CH-NH-, 30
-O-(CH2)b-NH-, -CH2-0-(CH2)-NH- or -O-(CH2)-NH-CH2-,
WOSEPRIMINH-, -N=CH-NH-, -N=CH-O- or -N=CH-S- or -N=RUYBK2005/000159
whereinbis 1, 2 or 3, ais 2, 3 or 4 &hd c is 1 or 2. WO 2005/087754
PCT/DK2005/000159 29 The term Ar refers to optionally substituted
The axprosiionsystefas-of dobtkGarhydpratdms; s wivsedhalb(en)z]-€ nr-alk@sn)y!

. atoms may be replace ter H?? Independently. 2elested oA} Me
desagg"a or ¢ %@r‘% é%vg Sc%x(?%ek? 1@?%@ are piioﬁgmugé%ﬁutzg phenyl,
as dedptedreddbwsubstituted naphthyl, optionally substituted pyridine, optionally 5
substituted thiophene, optionally substituted furan, optionally substituted

thiazole, optionally substituted quinoline, optionally substituted indole,
optionally substituted 2,3-dihydro-benzofuran, optionally substituted

Pha Pﬁ{{;{@%‘d{{‘cei%B&On%{!@{ﬁ#b?t'tmed .pyrrole and optlonally_ substituted
oxazole. Ar may be substituted with one or more substituents

The prespeiventiohelng teiaies sy Adiageareaticalarpeppyitign. e compounds
3-8- - - V: .. .

o O Ol o )

pharnigesoticyinesceiebln Frciers il RiBRIR) jR cttiEnrieglssos) lo)gnses-

T e g e

pharamte@GaNHTLPE LKk Cervign I Sitesriscrn et ns mstedesikney i ag uvants

and %ﬁ%@ﬁgﬁﬁ%@&ﬂ% e Lo Riamhicathayaes altachetdosmiatbd in

ring, which optionally contains one, two or three heteroatoms
RemivigtamAThs Salssuaned RnpticoefPhamassl@ Bgiignopennaro, Ed., Mack
PubfHs @%;%g{&gn@&)yag&then the carbon atom of the CO group is
attached to Ar. When Ar is substituted with NH2, NH-C1-6-alk(en/yn)yl or
N(C1-6-alk(en/yn)yl)2, then 20 the nitrogen atom is attached to Ar. When

The PR mHOS NI doifd siicnd 1829 KEHN b1 B bibralki@niimiistration
-SO2N(C1-6-alk(en/yn)yl)2 or -SO2NH-C1-6-alk(en/yn)yl thgp the s&lﬁ)hur
by amtoAwiebiteHe s A3, 1% orple TR 285 Ale RS RImaPical (including

bucbat BrRMEAYAYI CRERGBNal, intracisternal, intraperitoneal, vaginal and

parenteral (including subcutaneous, intramuscular, intrathecal, intravenous and

intradermal) route, the oral route being preferred. It will be appreciated that the
preferred route will depend on the general condition and age of the subject to be
treated, the nature of the disorder or disease to be treated and the active ingredient

chosen.

The pharmaceutical compositions formed by combining the compound of the
invention and the pharmaceutical acceptable carriers are then readily administered in a
variety of dosage forms suitable for the disclosed routes of administration. The
formulations may conveniently be presented in unit dosage form by methods known

in the art of pharmacy.

The compounds of this invention are generally utilized as the free substance or as a
pharmaceutically acceptable salt thereof. One example is an acid addition salt of a
compound having the utility of a free base. When a compound of the invention

contains a free base such salts are prepared in a conventional manner by treating a
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C3-8-cycloalk(en)ylcarbonyl, Ar-carbonyl, Ar-C1-6-alk(en/yn)ylcarbonyl or
a C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl-carbonyl group, wherein
W IEEWBA/yn)yI, C3-8-cyc|oa|k(en2 | and Ar are as defined BEHPE2805/000159

The terms C3-8-cycloalk(en)yl-C1-6-glk(en/yn)yl, Ar-C1-6-alk(en/yn)yl,
C1-6-alk(en/yn)yloxy and C3-8-cycloalk(en)yloxy; designate such groups

solitiowloickusipensith 6£allften yusp/bfTB: Srwyutival k@) glcheanh Kook rgeiy aletireln
above,.Similarl 8-cyal -C1-6- I uch

pha e T A G
defined above. WO 2005/087754 PCT/DK2005/000159 30 The

expressions Ar-C3-8-cyeloal L . . Ty :
d. Solid
Pha AT S ORI UM rion oy bo solig. ox iquid, Solid
dostige ﬁm-ﬁk@d/ydmnmasmymmdmypmm,éableés defigess.ailse. 5
tozdp iR MBGRIICA SRR SHALIMADHAN iR dRlALaRdadn
phrarmaceutical composition. The compounds of the invention or salts
povitiereopeliayheradnsigiste thel fakon ofor irpdontitraesgewiihere appropriate,

pha%%é%%%ggggﬁ;{% ﬁ%ﬁp b lﬁ‘ﬁ%ﬂkﬁiﬁ}%ﬂi%ﬁi@ )3 W@ AL atings

e pharmaceutical compositions according to the

suchueenlorianagtivgsor e ithoprand corcIF Blideprapledistiss e
of HUYSRLR a5 WalLAS.ARY ARELIAeWBAHBINARE RIMEGHRIIHANS #to methods

accordance with conventional techniques such as those disclosed in
welRlemoirgy iorhe . Sagpid dasneerpacororrhadmingratrpdmudeseRnaro,

sol&%ﬂ@ﬂ&ﬁblﬁd{g!i%@%ggns%’ s cliR$s. 15 The pharmaceutical

compositions may be specifically formulated for administration by any
suitable route such as the oral, rectal, nasal, pulmonary, topical (including

Fm@x\gﬁﬁbﬁﬁ‘gﬁﬁgl&?&%ﬁ@i&{r@ﬂé%%%bl@tf@&biiﬁrﬁuﬁhﬂﬁ&fa@_ﬁmﬁlbyaginal
and parenteral (mcludlng subcutaneous, intramuscular, intrathecal,

prefemiodersoliscerie mOtnaB e Rapsrer ARl rAshErBEHY Mdterred. It
pre\ﬁ'éléegxlf[iiﬂ&ﬁ) IBRARG AL hevRreiauadouir wiliserrpdoatae genesble

condition and age of the subject to be . .
excipient, Furthermore, the orally available formulations may be in the form of a

powder or granules, a solution or suspension in an aqueous or nox-aqueous liquid, or

an oil-in-water or water-in-oil liquid emulsion.

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous
solution and various organic solvents. Examples of solid carriers are lactose, terra
alba, sucrose, cyclodexirin, tale, gelatine, agar, pectin, acacia, magnesium stearate,
stearic acid, lower alkyl ethers of cellulose, corn starch, potato starch, gums and the
like. Examples of liquid carriers are syrup, peanut oil, olive oil, phospho lipids, fatty

acids, fatty acid amines, polyoxyethylene and water.

The cartier or diluent may include any sustained release material known in the art,

such as glyceryl monostearate or glyceryl distearate, alone or mixed with a wax.

Any adjuvants or additives usually used for such purposes such as colourings,
flavourings, preservatives eic, may be used provided that they are compatible with the

active ingredients.
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treated, the nature of the disorder or disease to be treated and the active
ingredient chosen. 25 The pharmaceutical compositions formed by
WEoIHIRTGSthe compound of the invention and the pharmace tHEHPK2663/600159
acceptable carriers are then readily 88ministered in a variety of dosage
forms suitable for the disclosed routes of administration. The formulations
The maywdnienlahth e pregeatgdin willhdoshy dédrompbmutPH g kooskoun
the art of pharmacy. 30 The compounds of this invention are generally
"utilized as the free substance or as a pharmaceutically acceptable salt
thereof. One example is an acid addition salt of a compound having the
tility of a.free base,,When a compo j i taj free
it G S R T L N O A on
pelaPiN0 SRR RETHIH20@RbI0002EDsBh sphutiequorsuspersiatredesHanid
sus %%g% Ofo th%lm\{éantion with a chemical equivalent of a pharmaceutically
pacce&algfse acid. ‘Representative examples are mentioned above.

Pharmaceutical compositions for oral administration may be solid or liquid.
lid 5 dosage.far. I inistration] . ,
A e R S e R
dilubpilagd|stimerpdylcomppessivgrtbe patbrédms e efiionablfbliaktiolan
mactﬂ%;#?e or lozenge. Where appropriate, pharmaceutical compositions for
oral’administration may be prepared with coatings such as enteric
coatings or they can be formulated so as to provide controlled release 10

P G U o o e

nonagweinistiriticibisciobisiens, disarkbers, snimesisings stspensorasyRPSand
sterglé v EIMHRUARSfihe PR SERINYEON S WiRRIn K URbersionss prior to

inistration may be 15 presented as discrete units such as capsules or
usetddipos teigeladertammations rsa elepraniampletidsdraing aetvie thgreerero!

the nd whichmayinclude a suitable excipient. Furthermore, the orally
vailable formulations may be in the form of a powder or granules, a
solution or suspension in an aqueous or non-aqueous liquid, or

For parenteral administration, solutions of the compound of the invention in sterile
agueous solution, aqueous propylene glycol, aqueous vitamin E or sesame or peanut
oil may be employed. Such aqueous solutions should be suitably buffered if necessary
and the liquid diluent first rendered isotonic with sufficient saline or glucose. The
aqueous solutions are particularly suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration. The sterile aqueous media employed

are all readily available by standard techniques known to those skilled in the art.

Solutions for injections may be prepared by dissolving the active ingredient and
possible additives in a part of the solvent for injection, preferably sterile water,
adjusting the solution to the desired volume, sterilising the solution and filling it in
suitable ampoules or vials. Any suitable additive conventionally used in the art may

be added, such as tonicity agents, preservatives, antioxidants, etc.

Other suitable administration forms include suppositories, sprays, ointments, cremes,

gels, inhalants, dermal patches, implants, ete.
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an oil-in-water or water-in-oil liquid emulsion. 20 Suitable pharmaceutical
carriers include inert solid diluents or fillers, sterile aqueous solution and

WY ARBHSoanic solvents. Examples of solid carriers are lacto$& H&¥g005/000159
alba, sucrose, cyclodextrin, talc, gelé%ine, agar, pectin, acacia, magnesium
stearate, stearic acid, lower alkyl ethers of cellulose, corn starch, potato

A typieathraulorsginis ihaheganes ehiaemprbowr lig\di teahiarsi Afbmgks bpdanut
" oil. alive o > i : ek
wei ggw'é lé%uxye%ler%!@&ﬁﬂﬂﬂil@g Shdatty. ACE an DS @Hx%/ﬁm weight per day,

ne and water. The carrier or diluent may include any

and mumemetemeib fsarabesti Q) KnioviarttHe merke by grRas day
aamﬂ%&@&ékﬁﬁf% ok _alx&?@@sg@]%&easaiedsq'%@ e&gage%mwmw%s%g fy

adjuvants or additives usually used for such purposes such as colourings,
depdrul/spemths fequereunpdsende eladpiniseli prothgse racug ghpand
oen&BRAHRSNINIRE  BRLY BRE HRNSL QROQRERY 67 the disorder or
PCT/DK2005/000159" 32 The amount of solid carrier may vary but will
diseasnapgted memnarsoucomiagidisssti o by theathd and Cibfe Facl sy idRat to
thoR'8RALAtIANPY be in the form of a syrup, emulsion, soft 5 gelatine
capsule or sterile injectable liquid such as an aqueous or non-aqueous
liquid suspension or solution. Tablets may be prepared by mixing the
TheF6HYRINHETIRN With Srdinapbadiivants on Wik apiady 1k sk Byaaesioty
compressing the mixture in a conventional tablet%O machine,

knopRa illed iniBe siofid FBIcALTBHIEPSRERIFIMSPARIRH ABIS Lt
one JTUEHT AN FRP AN UGN 8N S PRIRS PeHiONSn{HF REHHAN S0 SPENEIONS

or emulsions as well as sterile powders to be reconstitisted in steril

aboyjdeeRmREs SRS bR St ot prermis rEabbelipg, Hﬁ@é&éﬁféa%ouf
500TRIENUIRIIRRSASR AiSerABIa IR aledsas hRIRB MDD thig scope of the

present invention. For parenteral administration, solutions of the
compound of the invention in sterile

For parenteral routes such as intravenous, intrathecal, intramuscular and similar

administration, typically doses are in the order of about half the dose employed for

oral administration.

Typical examples of recipes for the formulation of the invention are as follows:

3] Tablets containing 5.0 mg of a compound of the invention calculated as the

free base:

Compound of formulae 5.0 mg
Lactose 60 mg
Maize starch - 30mg
Hydroxypropylcellulose 2.4 mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 2.4 mg
Magnesium stearate 0.84 mg

2) Tablets containing 0.5 mg of a compound of the invention calculated as

the free base:
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agueous solution, aqueous propylene glycol, aqueous vitamin E or
sesame or peanut 20 oil may be employed. Such aqueous solutions
WQRBIE#HEXuitably buffered if necessary and the liquid diluent®fr(DK2085/600159

rendered isotonic with sufficient salifé or glucose. The aqueous solutions
are particularly suitable for intravenous, intramuscular, subcutaneous and
intrap&fomesnddiiaisidsioh. The sterile adiédB& media employed are
all reagdily;available by standard techniques;gwg to those skilled in the
art. 25 Solutions for injections may be prepared by dissolving the active
ingrediéaizanthrpbssible additives in apart 3BtReblvent for injection,
preferphly: sigrle water, adjusting the solutiqrgtg,ghe desired volume,
sterilising the solution and filling it in suitable ampoules or vials. Any
suitabel saentvaating eeltiAsly used in theld¢# 30 be added, such as
tonicity-agents,Migseiyative Syetigxidants, gtg.fiher suitable
administration forms include suppositories, sprays, ointments, cremes,
gels, iNiagassivEstmEtPatches, implants, S&E3RE 2005/087754
PCT/DK2005/000159 33 A typical oral dosage is in the range of from
about 0.001 to about 100 mg/kg body weight per day, preferably from

3) about BEnsuBHLisOPEIdNHiBEEY weight per day, and more preferred
from apgul,Q.Gir110rabeKEIRe Ma/kg body weight pgr day administered in
one or more dosages such as | to 3 dosages. The exact dosage will 5
depengcﬁbﬁﬁlthe frequency and mode of ad?l%@ﬁation, the sex, age,
weightigngogepeiR/icandiien of the subject tigaggd, the nature and
severity of the disorder or disease treated and any concomitant diseases
to be téﬁ’l‘%"d"énd other factors evident to thod&®#illed in the art. 10 The
formulgfigmsimpamsanveniently be presented in wait dosage form by
methods known to those skilled in the art. A typical unit dosage form for
oral adFEREE8RSSNe or more times per day as 1 to 3 times per
day magigaitain from 0.01 to about 1000¢m@ssueh as about 0.01 to 100
mg, preferably from about 0.05 to about 50862%,1and more preferred from
about 6 8l to about 200 mg. 15 A0 mng

Saccharin sodium 0.5mg
Water ad 1 mL
4) Solution for injection containing per millilitre:
Compound of formulae [ 0.5 mg
Sorbitol 5.1 mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL

By the expression a compound of the invention is meant any one of the embodiments

of formula T as described herein.

In a further aspect the present invention relates to a method of preparing a compound

of the invention as described in the following.
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For parenteral routes such as intravenous, intrathecal, intramuscular and
similar administration, typically doses are in the order of about half the

WB/8¥Bibyed for oral administration. 20 Typical examples BEAEBIGEYFEH0159

the formulation of the invention are &3 follows: 1) Tablets containing 5.0

mg of a compound of the invention calculated as the free base:
Prep@oatipoufdief (ompaardsmDthmindsinidenose 60 mg Maize starch 30 mg
The (YIBNNORYESINARAG e Jiciaeriaialine callilang IR2amg, »1. ko,

carme ose ype A°2.4' mg 30 Maghesium stéarate’ 0.84 mg

R3, B4, RhIBG Mﬁﬁﬁm@@ﬁﬁgibﬂw&@mﬁmnmdrhkﬂﬂmﬁ%hﬁﬁlaﬁed as
repre I8 RSN AN NELISARG T (RIP0051000159 34 Compound of
rmu 5 mg Lactose 46.9 mg Maize starch 23.5 mg Povidone 1.8
mg 5 Mlcrocrystalllne cellulose 14.4 mg Croscarmellose Sodium Type A
sehemk-B MY Magnesium stearate 0.63 mg 3) Syrup containing per millilitre: 10
ComRound of form éer\] 25 mg Sorbffol %QO mg Hydroxygropylcellulose
/@ ZGL}LCEED| 5 eLhprara 1 hg——s :
O,N R1 R1 H,N

R1 (N R1
W Rd

V
R7 RSRE ]

R2

H
Ny &)
- Rt
1

w7(k-R4
RS

i 111 v

Scheme 2,
R2 R2

H
NH Ny~ N.,.(Z)
ﬁ rl [ /@ 4 (Z)Q\R:? [, . /@: X Q\RS
Br R1 Br R1 N

WKERA; ]
VI vt -

Scheme 3.
R2 R2 R2

H, NH, Re..@.
- —_— X T Ra
Br RA (\N R1 (\N

WKHM W7(§‘R4
i WA ™ 1

R7' R6 R7 R6
Schems 4.

R2 R2 R2 R2
o o o o

[, ————. . X R3
F Rt N Ri N R1 N R1
W.__A-R4
Vo " ke X 7(%:15 v e !



15 Propyl-paraben 0.1 mg Ethanol 0.005 mL Flavour 0.05 mg Saccharin
sodium 0.5 mg Water ad | mL 20 4) Solution for injection containing per
W7 7E&bmpound of formulae 1 0.5 mg Sorbitol 5.1 mg AJKHINER05/000159
0.05 mg 25 Saccharin sodium 0.5 nf’tj Water ad 1 mL By the expression a
compound of the invention is meant any one of the embodiments of
Scmmeférnmulaﬁl as described herein. 30gn a further aspect the present invention
relates-oePnefhod of preparing Acomp@und of the invention as
gd in the following. WO 1005/087754PCT/DK2005000159 35
w_ _Rreparation of the compo dg q@gj;theﬂfnvention The compounds of the
r7 Wgtention of the general fognfyles, wherein g, W, X, Z, R1, R2, R3, R4,
R5,R&amtl R7 are as defined above may be prepared by the methods as
represented in the schemes and as described below: 5 Scheme 1. [err]
Scheme 2. [err] Scheme 3. [err]

Scheme 6.
R2 R2 u R2 -
NH, N ™ s
RS == dﬁb x dl \\C}
R1 R1 ON R
X1 X0 Xt l

=
w
=
fod
N
2
N
o. ==
o
o :
o
N
e
:
0

D —— #,
R1 e N R 0o
(\ HN R1
W R4 W R4 2
Rs ¥ Rs XV
R7 R8 R7 R6 XV

Scheme 7.
R2

R2
o o
D —C:
R1 Br R1
X1

Vi

In the compounds of the general formulae I - XV,
g, W, X, Z, R1, R2, R3, R4, R5, R6 and R7 are as defined under formula 1.
10
Compounds of the general formulae IT, III, V1, VIl and XI are either obtained from
commercial sources, or prepared by standard methods known to chemists skilled 10

the art.

15  Alternatively, compounds of the general formula IIL, where R2 is halogen such as Cl,
Bror I (scheme 1), are obtained by means of regioselective electrophilic aromatic
substitution, well known to chemists skilled in the art, with appropriate electrophiles
such as N-chlorosuccinimide, N-bromosuccinimide, bromime, iodine or iodochloride
in a suitable solvent such as acetic acid, as described in “Electrophilic halogenations”

20 by P.B.D. de la Mare, Cambridge University Press, Cambri dge, 1976.
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Scheme 4. [err] WO 2005/087754 PCT/DK2005/000159 36 Scheme 5.
[err] (I: R2 = Br) Scheme 6. [err] Scheme 7. [err] 5 In the compounds of

Wehganerat formulae | - XV, q, W, X, Z, R1, R2, R3, R4, R5, REEBHRF5/000159

are as defined under formula |. 10 €bmpounds of the general formulae If,
I, VI, VIII and XI are either obtained from commercial sources, or
prepared by standard methods known to chemists skilled in the art. 15

Alternatively, compounds of t I F '
he IO M RBHIES A SRR R I B R M deaplao et
and E)emtndphitituaedmaticssirgtnsioningeltkriowsr s rémiststok hodvitetfie the
art, with appropriate electr i -6 iQimu
pres R B Bl S NI O Sl Bl drogen o
or asuobnasafetivacith te geserbedfin sEfebledpiliiechabipareaidist 2otbys
P.B.D. de | i ivarsity.P oakridg . WO
palli%agggﬁﬁﬁggéﬁc (?ég%g%%%g&% hse{%r?iltsrag%qfoup in &)ﬁ%%%nyéd/s of
tetrdhplysiems fosmtable fmpezine ot ior @ulrsmiésnomc inadsticn Bobiitced
With Sui ' S ing.QLd ' :
S B TG T B A
chlagiile Sroodimmditiianity eaatecinsedanpredesios agerBumadionpditaahatdn
kno%lt%y t?xtesclflcéﬂm%? skilled in the art.

Compounds of the general formulae I and VII (schemes 1, 2, 3 and 4) may be
prepared by reacting compounds of the general formulae V and VI, respectively, with
suitable electrophilic reagents, such as, but not limited to, suitably substituted
carboxylic acid chlorides, carboxylic acid bromides, carboxylic acid iodides,
carboxylic acid anhydrides, activated esters, chloro formates, and with or without the
addition of bases, such as pyridine, trialkyl amines, potassium carbonate, magnesium
oxide or lithinm-, so_dium~, or potassium alcoholates, in a suitable solvent, such as
ethyl acetate, dioxane, tetrahydrofuran, acetoniirile or diethyl ether, at a suitable

temperature, such as room temperature or reflux temperature.

Alternatively, compounds of the general formulae I and V (schemes 2 and 3) may be
prepared by palladium catalysed C-N bond-forming reaction between suitably
substituted compounds of the general formulae VII and V1 and suitably substituted
morpholines or thiomorpholines, as described by S. L. Buchwald et al. (M. C. Harris,
X. Hang and S. 1. Buchwald, Organic Letters, 2002, 4, 2885).

Compounds of the general formulae V and XV (schemes 1 and 6) may be prepared by
reacting compounds of the general formulae IV and XIV with suitably substituted bis-
(2-haloethyl)ethers and with or without the addition of bases, such as trialkyl amines,
potassium carbonate or lithium-, sodium-, or potassium alcoholates, in a suitable
solvent, such as dimethyl sulfoxide or N, N-dimethylformamide, at a suitable

temperature, such as room temperature or reflux temperature.
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palladium on activated carbon in suitable solvents such as methanol,
ethanol, or tetrahydrofuran, at suitable temperatures or under ultrasonic
WG 4o obtain anilines of the general formulae 1V, V arftC X{RA2005/000155

respectively. Alternatively, tin (1) chloride or sodium dithionite can be
used as reducing agents under conditions wel] 10 known to the chemist

Altespaliagtin sEBRERT RiTBE #ABSHHHIGEReY AT MY R RIS
reacting cOrRPSLANSORYHRE; RESRNG N 'PRAHNOSCAANE wbistialiiiengapRsthe or

_ formulae V and VI, respectively, with_suitable electrophilic reagents, such
thioperphalivstderiatives %mvm&ﬁwﬁ%&%s&%%&c fdrides,
bis( HiRRabRiidstioal vaw ikaridindides seribhxpliogtide ligand,

anhydrides, activated esters, chloro formates, and with or without the
suckuek o 31 DR RSHEIP RS PO kRGP AL HoRAEUFT Shismte™
as pOIAGNERI ML RSP TIAMT -5 AT or PoREeEASSI U s/ Ales, siitable

suitable solvent, such as_ethyl acetate, dipxane, tetrahydrofuran,
solvBl (B A6 BT EEHEY AP SR bl BEAR  SaPRERPR S SR AL SO

temb%@g@@éyggg{ﬂ%ﬁgm@erature. Alternatively, compounds of the
general formulae | and V (schemes 2 and 3) may be prepared by
palladium catalysed C-N bond-forming reaction between suitably

Compbstityiechicoppernds: afhe g eankhfonmniaeoy hrapatad ndescitably
substituted 25 morpholine o\r’fﬂiomor holi es,gﬁﬁis%\:ibed b{}iiISIéSLdr

coMpER-0d b genfiedo VI Wi RSSO B ré’loq{pgrganlc

ﬂﬁol(ﬁ%h@ﬁm&@%ndéwa)&ﬁéﬁ m%t@m@md%dmdhegmsabf&mlﬁgmﬂn? XV
schemes 1 and 6) may be prepare reacting. compounds of the

o RO R BRGSO S BEAREh hie- 30

N, Mrhalagtimheihane and withibk withperhthe additien robhasespsadiras:

trialkyl amines, potassium carbonate or lithium-, sodium-, or potassium
reflyf HERSTELTHh a suitable solvent, such as dimethyl sulfoxide or

N,N-dimethylformamide, at a suitable temperature, such as room
temperature or reflux tempergture. WO 2005/087 b
CoBSER 05 6508 TB TR o eSS P

pre%s/afé@M@Bh;p@mbi?&p@eﬁh%faeﬂdﬁglmm cfohe Gunting
ormula VI with suita upstituted mor ineor. thi 1 [S‘?z?l

oo S B FPERAR h ot LA e B e

coupling, or other transition metal catalyzed cross-coupling reactions (D.W, Knight,

“Coupling reactions between sp2 carbon centers” in Comprehensive Organic

Synthesis, v. 3, pp. 481-520, Pergamon Press, 1991).

Compounds of the general formula VI (scheme 7), may be prepared from compounds
of the general formula X1, by means of electrophilic aromatic substitution well known
to chemists skilled in the art, with appropriate electrophiles such as
N-bromosuccinimide or bromine in a suitable solvent such as acetic acid, as described
by P.B.D. de la Mare and J.H. Ridd, “Preparative methods of aromatic halogenation”
in Aromatic substitutions, pp. 105-113, Butterworths Scientific Publications, London,
1959,

Compounds of the general formula XII (scheme 6) may be prepared by reacting
compounds of the general formula XI with p-toluenesulfonyl chloride with or without

the addition of bases, such as pyridine, trialkyl amines, potassium carbonate, sodium
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bis(dibenzylideneacetone)palladium with the addition of a suitable
phosphine ligand, 5 such as
W6‘):-@?5"(-’575%61iphenylphosphino)-1,1'-binaphthyl in the presenced 6 FHs@05/000159
such as potassium carbonate or lithium-, sodium-, or potassium
alcoholates, in a suitable solvent, such as toluene or tetrahydrofuran, at a

hydsoaam RPRHEs MaaReSHER a6 ds GiliteimpedRdeny: Rmptaasipeiinohelaies,
in dSRRRRLBCIR (B5-a8a gﬁk&%@ﬂ iy teeheasdiiBal bampasprias, by

reacting co_mé)rounds of the general formula VIII with suitably substituted
acetaBisHe M S B HRBRohHYMES HPHARRTGS WIlGB SR BB P ERSks,

refSHGRApRAIRSSIUM carbonate, in a suitable solvent, such as dimethyl
sulfoxide or N,N-dimethylformamide, at a suitable temperature, such as
room temperature or 15 reflux temperature. Compounds of the general

CofRptiiaslorhryeindia inAvnak Hetl (Gehemes) mmal g cpraRprRi @Mpounds
compounds of theggg:eral formula X, by means of cross-coupling

of theagsrsal KpsHacEh & RIgtianaaar s KROSIIN SReauvsriEShihEe at
suchiiie- 2R GV RinteRicethendmnsiionmealsticatalyaad 6resarcouEtng, in a
_reactions (D.W. Knight, , "Coupling reactions hbetween sp2 carbon centers"
suiigbisoinpiaeiish esalgaintacsiinifidiacstia appydudessEomgaho Acd:
corRiesitd dMubORRPUNES-ehihetnansfalfopmiala Ml sehpsnauf)stey be
ag{@e“i}ared from compounds 25 of the general {%{nu‘?XI, b ,mi%Q%oA ¢
X NG B ARTCTERE i€ -Strbs HuboMavE Rikhdin R Uh SrRBREAI ARSI AR ©
nitdliopthappraRiAiamiesioRiiles 38cisaButicbrembsSeRiniitiidPublications,
bromine in a suitable solvent such as acetic acid, as described by P.B.D.

Logdom, 3% and J.H. Ridd, "Preparative methods of aromatic halogenation”
in Aromatic substitutions, pp. 105-115, Butterworths Scientific

Publications, London, 30 195 mpounds of the general formula XII
Comprunds &) hrgenerphigamy 8@@5&%&?@68%%%3@%%@ o i
coti@stritas $E it entohieaesul oy ehizidecniinddivithaditite additengfeous

bases, such as pyridine, triglkyl amines, sjum carbonate, sodium
sl AR IR IBUS O S HEAg e Aok b

termRENeRIUTreRtideantithiiae, sodium-, or potassium alcoholates,

Examples

Analytical LC-MS data were obtained on a PE Sciex API I50EX instrument equipped
with athmospheric pressure photo ionisation and a Shimadzu LC-8A/SLC-10A LC
system. Column: 30 X 4.6 mm Waters Symmetry C18 column with 3.5 pm particle
size; Solventsystem: A = water/trifluoroacetic acid (100:0.05) and B =
water/acetonitrile/trifluoroacetic acid (5:95:0.03); Method: Linear gradient elution
with 90% A to 100% B in 4 minutes and with a flow rate of 2 mL/minute. Purity was
determined by integration of the UV (254 nm) and ELSD trace. The retention times
(tp) are expressed in minutes,

Preparative L.C-MS-purification was performed on the same instrument with
athmospheric pressure chemical ionisation. Column: 50 X 20 mm YMC ODS-A with
5 um particle size; Method: Linear gradient elution with 80% A to 100% B in7
minutes and with a flow rate of 22.7 mL/minute. Fraction collection was performed

by split-flow MS detection.
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in a suitable solvent, such as pyridine, ethyl acetate, dioxane,
tetrahydrofuran, acetonitrile or diethyl ether, at suitable temperatures,

WQZBPAETSAm temperature or reflux temperature. 5 CompourfdsIgHRas/000159

general formula Xlll (scheme 6) maﬁ’“oe prepared from compounds of the
general formula XllI, by nitration reactions known to chemists skilled in the
art, such as reaction with concentrated nitric acid, sodium nitrite or

AnaBRHEN OiNAeT ra1RoabIBRONENLIRY ARS8 OBl AL&1I6:2% ithi Gealics

anhydride, trifluoroacetic acid, 10 concentrated sulfuric acid or mixtures

LCTRHerers MUSmannned witpr Nalrss 2058/ Sedfiple hdstReserisedesy p.6.D.
Colfiadaddare andul WaRidGyRreasyative rihadsiaf nsrationr-ireratic
substitutions, pp. 48-56, Butterworths Scientific Publications, London,

SolvemsgystesedrmpwiadEibheresHenaitbilid-O30EMbmE 6) may be
watdlVE RAERSHIK HERING a6 RRKHNCS B thes flanRab S MW EYa URAE B IStHeRY

acidic conditions such as aqueous sulfuric acid or agueous hydrochloric

withy o) iitaBie Boin Jominies sadowitsaSom talsfer Stlyandfen figrity was
detd SRR 3 Bre g o BIRIRSUAN@IN A gath }-4rdVIST ST Al er b tRiRa PNianBE

Sciex APl 150EX instrument equipped with athmospheric pressure photo
(tr) /9151 SBBESHSEA AN 8PRGEdzu LC-8A/SLC-1 OA LC system. Column: 30 X

4.6 mm Waters Symmetry C18 column with 3.5 pm particle 25 size;
Solventsystem; A = water/trifluoroacetic acid (100:0.05) and B =

GCabeniR BEiRRERfH SRR veten &l Y mwiyomaipearhifbst sitliknt

Phe@BHHOR VBNV EABRAQOS05Bl h ghinin e B diviine townheate 0123 mm)

mL/minute. Purity was_determined by integration of the UV (254 nm) and
coupled tp faAtaiamRARR AH0R trALep m@f%%aﬂgx{ﬁfas@énl\?%?ﬁa gragg

15 RigResatyRke AMS-purdicationipeReidp pmed B hbisgoe dnsitadient

O IR R G S e U A EHES Y attent elution wih
80% A to 100% B in 7 minutes and with a flow rate of 22.7 mL/minute.

'H rﬁﬁcﬁi?&g@g%}gr}ggﬁ%gf choggbe.iia MHz on a Bruker Avance DRX500

instrument. Deuterated chloroform (99.8%D) or dimethyl sulfoxide (99.8%D) were

used as solvents. TMS was used as internal reference standard. Chemical shift values

are expressed in ppm-values, The following abbreviations are used for multiplicity of

NMR signals: s = singlet, d = doublet, t = triplet, q = quartet, qui = quintet, h = heptet,

dd = double doublet, ddd = double double doublet, dt = double triplet, dq = double

quartet, tt = triplet of triplets, m = multiplet and b = broad singlet.

Microwave experiments were performed in sealed process vials or reactors using an
Emrys Synthesizer or Emrys Optimizer EXP from Personal Chemistry or a Milestone
Microsynth instrument from Milestone. When a reaction was heated in a microwave

instrument, it was cooled to 25°C before the next process step.

Preparation of intermediates

2,6-Dimethyl-4-morpholin-4-yl-phenylamine.

Bis(dibenzylideneacetone)palladium (2.88 g) and ()-2,2°-bis(diphenylphosphino)-
1,1’-binaphthyl (4.69 g) were added to dry toluene (175 mL purged with argon) and
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by split-flow MS detection. WO 2005/087754 PCT/DK2005/000159 40

Analytical LC-MS-TOP (TOF = time of flight) data were obtained on a
WehiPsi#Ed3* LCT 4-ways MUX equipped with a Waters 2488/SEdERIE2445/000159

detector system. Column: 30 X 4.6 ‘E\in Waters Symmetry C18 column

with 3.5 m particle size; 5 Solventsystem: A = water/trifluoroacetic acid
stirr¢B0DI0L B 3yiantt enndevansracBesmsinanimibrprdec 20R gh pembalne (8.7
miEiNedbinearaadian Alilion (B ddadRRPaBi daninutasand

with a flow rate of 2 mL/minute. Purity was determined by integration of

reactienunxE@BAwEnherieckio Srlwaer Mneorstaril Haed qeRicdrRId Stk
ﬂuoggﬂ‘ﬁﬂ%ﬁzé@ SEMR e Weseabiainar-an Y alirmeRvas0dracted with

schromatograph fitted with a Phenomenex column (Zebron ZB-5,

ethylbaegiatel §xAPomLinEheombinsdergrnis RIRTCTBEHeH RS & N TAHBRSHYM

suzfﬁg%&oé&ﬁ%%‘ééé SPRSURMELETeMRIRadRLRION k1R WeS a8/t

w 1.4 mL/minute (carrier gas was helium), oven gradient: 15 Q-
C50micftoe! Brghiplies 2 shees q@a@mmsh&r%wpﬁ#wﬁ&ﬁ g

(415PSRID VIR 1RR0LdRR8hRPRs LM 210 TReBRIRIcAVas 08c@ RXROG: further
instrument. Deuterated chloroforrgw 99.8?/0[3 or dimethyl sulfopgeée 918
purificBosnfweYS (el 2 M enie =S RSB 3V R ed® &

6H)St§.@§"ﬂﬂ; @Berpmlﬁbﬁmagjgg .. expressed in ppm-values. The

following abbreviations are used for multiplicity of NMR signals: s =
singlet, d = doublet, t = triplet, q = quartet, qui = quintet, h = heptet, dd =
N-@Wﬁﬁ@%@h%ﬂ@%@@%@ﬂﬁeﬂ%ﬁﬁﬂéﬂOUb|e triplet, dq =

ouble quartet, tt = triplet of triplets, in = multiplet a = br inglet.
DI TS B SFFEET A S BRRRE Uy ere
disSERGIPIS MSING MR YIS YRIRSIZAT 101 150Ny SN UminenEXR dranded

_Personal Chemistry or a Milestone Micros\gggg@mme t fm Mi!gs%gned

MiGPHER ARAERbHababifearst 9 FHiIRPaRAR U R elvAt EaoRa 1
wadnd ReoreIthecBRM RIRABESSIORRORIE B Ao D nieldedittesitle
compound as a brown solid. The crude product was used without further purification.
LC-MS (m/7) 312 (MH"); tr = 3.10, (UV, ELSD) 89%, 99%. "H NMR (500 MHz,
CDCl): 1.22 (m, 2H), 1.52 (m, 2H), 1.63 (m, 2H), 1.77 (m, 2H), 2.06 (s, 6H), 2.31
(m, 1H), 2.64 (d, 2H), 7.15 (s, 2H), 9.98 (b, IH).

2-Bromo-4-nitro-6-trifluoromethyl-phenylamine. ‘

Bromine (0.60 mL) dissolved in acctic acid (11 mL) was added dropwise to a solution
of 4-nitro-2-trifluoromethyl-phenylamine (2.4 g) in acetic acid (12 mL). The reaction
mixture was heated to 120°C for 2% hours, poured into water (400 mL) and filtered.
The collected solid was washed with water (200 mL) and dried in vacuo to furnish
3.03 g (91% yield) of the title compound as a yellow solid. 'TH NMR (500 MHz,
DMSO-dg): 7.08 (s, 2H), 8.23 (d, 1H), 8.51 (4, 1H).

2-Bromo-6-trifluoromethyl-benzene-1,4-diamine,

Aqueous hydrochloric acid (2 M, 45 mL) was added slowly to a mixture of zinc dust
(8.6 g) and 2-bromo-4-nitro-6-trifluoromethyl-phenylamine (2.5 g) in tetrahydrofuran
(50 mL). The reaction mixture was stirred for 1 hour, filtered and neutralized with

saturated aqueous sodium bicarbonate (100 mL). Water (100 mL) was added and the
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2,6-Dim ethyl-4-morpholin-4 yl-phenylamine.

Bis(dibenzylideneacetone)palladium (2.88 g) and
WORSIRTiSHiphenylphosphino)- 1,1'-hinaphthyl (4.69 g) were BHY@E§eE(p0159

toluene (175 mL purged with argon)4and WO 2005/087754

PCT/DK2005/000159 41 stirred for 15 minutes under argon. Potassium
mixeie Batoxderdwih st sestite @x 72 0hmighdhe combined organic phases

werd AR wifidimetylanding 3 QLB ererE o d Eiiseaiaat ut R8ifate

reaction mixture was heated to reflux for 16 hours under argon, coqgled

and gApRCRRERLE (Hreemie itEnsha g7 BRI IS0 MeS thaditagemempdps a red
solidN PRIV 85 IIAEie ONMETR &Iy 586 ater 3% 20 GsaieD), resa@niined o1

organic phases were dried over magnesium sulfate and concentrated in
> uo. The crude product was dissolved in diethyl ether (250 mL), filtered
through silica (200 g) and concentrated in vacuo to furnish 8.5 g (41 %

yield) of the title compound as a dayk oil. The product was used without
2-Bigmret-"permitdiisd- -’Klg“(’r’ﬁﬁ?}e%é‘ff}%@{%#@%.go. 'H NMR (500 MHz,
z-Bf%E%@La)hzfa@I@na@y@ﬁengeaa(mrdab:ﬁxi@eqs.gn,gamsqsﬁgre@nmynemer

N-(4-Bromo-2, 6-dimethylphenyl)-2-cyclopentyl-acetamide.
(139 oL AR G ARy |ﬁ%‘¥1§§‘éﬂa)(¥énﬁ% Eﬁ?c%‘ﬁ%’i‘?ti}?é?&?i%chloride (4.87
N, Nogizhedakefodisaalueo( 19 agetantrieated i L3 66T foeaethinut&a doedled

. minutes in a sealed 15 microwave process vial. reaction w ool
mictg W/ SREPRTSHA e SHaHae a@ﬁ@%%?ﬁeé@a?&gfo‘ﬁﬁﬂ%g e
cruddfendingeSx3 ex(BRled/ial) whiheditia: Codpol)Jas argraiephaticwihe
rude product was used withaut fyrther purification. LC-MS 31

w9 e (DO} o GO N O e B
condeRB4iBd Hhadub21(he c2tit)e rbdugnad birificd tmfiash) cErom{sHad)y to

2.31.20 (m, 11-1), 2.64.(d, 2H), 7.15 (s, 2H), 9.98 (b, 1H)

Fors B . BT G BRI O e 28
(MHigselved 51 aaeu; BLEDHLI3M) Y 5tas 2UNARI (6p0IEET BIEGI0Hds): BOI (m,
4-nitro-2-trifluoromethyl-nhenylamine. ( inacetic acid (12 mL). The

4H)”e£§%ﬁ"f§%£ﬁ¢eﬁé@h2§ég 0 Ozé%%}llé] ours, poured into water
(400 mL) and filtered. The collected solid was washed with water (200 mL)
d dried jn yacuo,to furnish 3.03 g (91% vyield) of the title compound as a
255 B e K e R,
Aqueous hydrochloric acid (12 M, 5.3 mL) was added slowly to a mixture of zinc dust
(2.01 g) and 2-amino-3-chloro-5-nitro-benzonitrile (0.50 g) in tetrahydrofuran (40
mL). The reaction mixture was stirred for 2 hours, neutralized with saturated aqueous
sodium carbonate (50 mL), and extracted with ethyl acetate (3x 50 mL). The
combined organic phases were dried over sodium sulfate and concentrated in vacuo to
furnish 0.42 g (99% yield) of the title compound as a red solid. TH NMR (500 MHz,
DMSO-dg): 4.89 (s, 2H), 5.13 (s, 2H), 6.64 (d, 1H), 6.89 (d, 1H).

2-Amino-3-chloro-5-morpholin-4-yl-benzonitrile,

2,5-Diamino-3-chloro-benzonitrile (387 mg), bis-(2-bromoethylether (0.35 mL) and
N, N-diisopropyl-ethylamine (1.25 mL) were mixed in N,N-dimethylformamide (4
mL) and heated to 180°C for 30 minutes in a sealed microwave process vial.
Saturated aqueous bicarbonate (20 mL) was added and the crude mixture was
extracted with ethyl acetate (20 mL). The organic phase was washed with water (20

mL.) and brine (20 mL), dried over sodium sulfate and concentrated in vacuo o
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DMSO-d5): 7.08 (s, 2H), 8.23 (d, 1H), 8.51 (d, 111). 30

2-Bromo-6-trifluoromethyl-benzene-l,4-diamine. Aqueous hydrochloric _
WOIGXB3{A545 mL) was added slowly {o a mixture of zinc dust’ tE@EFUREL01S

2-bromo-4-nitro-6-trifluoromethyl-phénylamine (2.5 g) in tetrahydrofuran

(50 mL). The reaction mixture was stirred for 1 hour, filtered an
Surnis Q) 548 W0 St B A TERRIBS S SR Bieelibo QM%@Wﬁ?B?%Nater
Ve300, wb)ag Addedaanrig, 0692093087 0b ROTZINACCS NP (42
mixture was extracted with ethyl| acetate (2x 100 mL). The combined
4H),Gr g pHdbes S Qkseiashed é!th%? (é«é 'mL) and brine (200 mL),

dried over sodium sulfate and concentrated in vacuo to furnish 2.22 g

(98% vyield) of the title compound as a red solid. 1H NMR (500 MHz,
[2-(BRiemodsleayds 3y droncd v ik cohy g S acid ' ir'%%%e%d, 1H).

To %@%w&%ﬁ%}gr@é‘% ' 'etfiﬁﬂlé'gcmf}blﬁr@ﬁﬂﬁl 4tbg»/tlep_t@myzlg2miimcetomﬂe (6 mL)
-bromo-o-tririuorometnyi-pgnzene- 1,4-0l ne . , .

was piided BropgeRsaITE P ?E@H%’EX%&‘%@%iEt?éHd‘p‘g)’%%ﬁé‘ﬁ%‘f?iea?fm

2 mﬂﬁé!&éﬂé%??ummﬂ;i?&c%lbkaﬁk@mepmj;‘q&eamdﬁiﬁhaeﬁrﬁdmmmmmn

180C for 30 minutes in a sealed microwave process \gal. Saturated

dihyspiedB s inperard {100 Al BERiR BV AR orHE NS RTINS Was

1,4-86}&%&%}‘%1% ?ﬁ%{'ﬁﬁ%&%ﬁ_i@&O(M),Taﬁe@maﬁimp&mﬁmmwwem
with water (100 m igld brine (100 mL),é%g\c;a(iover sodluméglfoa&%l%nd
and gheephatateier acumire YuBE Bt RS BIYREA

bipl&!‘&ﬁﬁmtﬁgfe@@ﬁ}eté%fﬁ{ﬂiﬁfpﬁ-Z&@i@&%)fg{amﬁ4itimmtpmmdﬁs>a
yellow solid. LC-MS (m/z) 326 _(MW); tR = 2.54, (UV,, ELSD) 8 (6/ 5%, 'H
reaqumwmnm&?@ﬂ%ia@}?@é@mat% ,é%"fkﬁ%dzm%‘_ e(iaé g
wat%g/%g &%fﬁ)@@%ﬁé phlbesdnErdiapmineBaat dio-heroonijer 2arAcododsh

rochloric acid (12 M, 5.3 mL) was added slowly to a mixture. .of zi
el DG A RS B P BT BT e D G

(1x5Y ,,rag%?és]v@%%omhﬁa Iﬂ%f@m@enggmmméammi%mmmmash
neutralized wit saturate agqueous Ilum carbonat m :
chrosRERERP I Sy T (o AbUHL TG BB A e,

ases

1 WRER (566 0IYeZ, TU0): SUfR(E, 360, Consénydid) hilkaguplid), 3.44 (x, 1H),
4.83 (m, 1H), 4.92 (b, 1H), 7.04 (t, 2H), 7.34 (m, 2H).

The following compounds were prepared analogously:

I} 2—Hydroxy—2~(4utriﬂuoromethyl-phenyl)~ethyl]~carbamic acid tert-butyl ester.
Yield: 82%. 'H NMR (500 MHz, CDCL): 1.44 (s, 9H), 3.26 (m, 1H), 3.52 (m, 2H),
4.40 (b, 1H), 4.92 (b, 1H), 7.49 (d, 2H), 7.61 (d, 2H).

[ 2~(2—Chloro~phenyl)~2—hydroxy—ethyl]~carbamic acid tert-butyl ester.

Yield: 61%. 'H NMR (500 MHz, CDCly): 1.44 (s, 9H), 3.32 (m, 1H), 3.51 (m, 1H),
423 (m, 1H), 5.08 (b, 1H), 5.19 (b, 1H), 7.20 (m, 1H), 7.28 (m, 1), 7.59 (m, 1H).

2-(4-Fluoro-phenyl)-morpholine.
A solution of [2—(4—ﬂu0ro—pheny1)—2~hydroxy—ethy1] ~carbamic acid fert-butyl ester (90
mg) in dichloromethane (1 mL) and trifluoroacetic acid (1 mL) was stirred at 25°C for

1 hour and then concentrated in vacuo. The residue was partitioned between ethyl
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25 furnish 0.42 g (99% yield) of the title compound as a red solid. 1H NMR
500 MHz, DMSO-d6): 4.89 (s, 2H), 5,13 (s, 2H), 6.64 (d, 1H), 6.89 (d,
w MSI%K’%no-3-ch|oro-5-rnorpho|in-4 yl-benzonitrile. l)CT’DKD‘ US/006159

2,5-Diamino-3-chloro-benzonitrile (387 mg), bis-(2-bromoethyl)ether (0.35
mL) and 30 NN-diisopropyl-ethylamipe (1.25 m remixedin .
ace A A AHOFRFAICE RS SRR B T 0 i Checei ghase
Was&ﬁ@éddég@igéﬁmc?ﬁﬁﬁﬁ&gﬁﬁo!&@mﬁm integkaguedusdisalNagnatdr(?0 mL)
was added and the crude mixture wa tracted with ethyl acet .
g3 HERB L L L R L T 36 RSB (30
dry Rlshiesiover Qodiu ey atk Ao seieenttre dARsERUmIaN¥Ohe reaction

2005/087754 PCT/DK2005/000159, 43 furnish 0. % i
was O RS TOL HAsr e e S5 0L,

Thﬁ‘i%as (asegﬁ")és;ﬁéiu\ﬁ%ﬁmlm 71%2%31%@;1@)11&&3 {Awvadkt) aRd69 (m,
v Y ) S! ] . 1 . . y 1H . 5 .

redipq -fr«ﬂasfs%@%%%%&ﬁ%%iﬁﬁ’afﬁgﬁ?&%%ﬂ? (R Bey rasaderrad
the §8{§%@@iﬁﬂ%ﬁ‘gﬁfl@@%ﬁiﬁfﬁﬁiﬂ%%m&ugdcﬁ@hewEiﬂeg):h&caaéthmimﬂm@

mL) was added in sequence : Sodium_hydroxide (5 inwater. (5
aquRQUS %W&Eé@@gﬁiéﬂtm RISAES éé%ﬁt%¥?e%°fz@%3ﬁ%ﬁﬁéﬁs%%-(
mﬁ%ﬁ%n@%ﬁ@e arﬁ{;‘gb)sﬁgwéaiﬁ@m)lddmﬁeﬂvﬂ_ ‘t Z%mmomriitad{?z_iwiga

- lerner acetonitrl
andfpyerparaisHinitade %%%82%?@@% cﬁ% f%?ﬁ%‘lsh %:“p@ggg% flé‘rg%‘é‘{é"i“ﬁ?e
(5 15 MaBEt 7:66% afterSinigssetng bisOtinmhdiyhteplykiminium hydride

monohydrate to make pH = 7.65; and fipally 4-1] t Th ti
(70 R AL PR 2 AN B9 Bt SR B e
quabieheh (@ 0¥0 #0G 0Theqbasesoniers Bepasdty st Jemithe onisfaperas

L e e 3R e S Bl

ovGORRBRtaled:- IR YA e rRdirusliochby flashfichisntiiagrdpiis}efuhaitio0

BB Sl e R oA B LT M

g8d), 4.92 (b, 1H), 7.04 (t, 2H), 7.34 (m, 2H). 20

The following compounds were prepared analogously:
2-(4-Trifluoro-phenyl)-morpholine.
Yield: 85%. LC-MS (m/z) 232 (MH"); tr = 1.59, (UV, ELSD) 79%, 99%.

2-(2-Chloro-phenyl)-morpholine.
Yield: 86%. LC-MS (m/z) 198 (MH"); tg = 1.21, (UV, ELSD) 66%, 99%.

4-Bromo-2-methoxy-6-methyl-phenylamine.

To 2-methoxy-6-methyl-phenylamine (10.0 g) dissolved in acetonitrile (200 ml) was
added N-bromosuccinimide (14.3 g) and the reaction mixture was heated to 145°C for
15 minutes in a sealed microwave process vessel. The crude mixture was filtered
through Celite, diluted with diethyl ether (200 mL) and washed with sodium
hydroxide (2 M, 2x 100 mL) and brine (1x 100 mL). The organic phase was dried

over magnesium sulfate, concentrated in vacuo and purified by flash chromatography
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The following compounds were prepared analogously:

[2-Hydroxy-2-(4-trifluoromethyl phenyl)-ethyl]-carbamic acid tert-butyl
Wess/0¥1&dd: 82%. 'H NMR (500 MHz, CDCI3): 1.44 (s, 9H), FL8/{H 24445000159

3.52 (m, 2H), 4.40 (b, 1H), 4.92 (b, ﬁi) 7.49 (d, 2H), 7.61 (d, 2H). 25

[2-(2-Chloro-phenyl)-2-hydroxy-ethyl]-carbamic acid tert-butyl ester. Yield:
to f@bish 314 NKZRYGCT MHt_iﬂe:m)mnmas @bbiak, St (h NMR £:60 ¥z,

i b RE I e g

[2-(4-fluoro-phenyl)-2- hydroxy ethyl] carbamlc acid tert-butyl ester (90

0 @acetic acid (1 mL) was stirred
’Iheﬁ%%%g% %r and ij oncentrat n%acuo The residue was
4»Bpaanéﬁedfbdt\ﬁf§elﬂthW@’m’%M8W PCT/DK2005/000159 44

me&;eéa‘t(e % v\pg/%a%r ?gl?aqueoyﬂootassmm carbonate (5 mL). The
organic phase was dried ove ’sodium sulfate, concentrated in vacuo and
redissolved in dry tetrahydrofuran (3 mL) and triethylamine (54 L).

A’gh 8&9,8&%; ’%"Wﬁ’% h),zlg }gr h%wg{é)furan (1 mL) was added

ropwise at OC. After 30 minutées the reaction 5 was diluted with ethyl
Biséhibeay onnagcaercivabnétumitn- 0age ibdihe -dicyclshewyiphysrhasy-
e %%%iéé%ﬁ'&%ﬁ%‘i%‘i}j@“%ﬁ%@

withgezenhaed gistrshiarors SuFrEEaLRee RgonsRasRAsIIRG FERIsHdS 70 ),

FRAER AISOHSRERNENIETHPRIHKS1630B 13 2D
moextracte H&?&i&ﬁﬁge (2x 30 mL) 10 Theg;g)%blﬁed gqlzgnlc p)g;g:

addgd rulbicateniior JowitpaciamaralxbuR R hnRigd o Bl %‘& S¥EHBised
arg%ﬂb&llléﬁ%&zﬁl{éf&l-ihﬂﬁ%ﬁ%ﬁﬁﬂ @30S, disaniueayararydoluane2(b ML) was

under argon and treated with sodium bis(2-methoxyethox galumlmum

adwmwwﬁm@@%@@mswwm%ﬁ%a% e orghiacd
oredfiR E%%E'Q RYYRSvARMRAGRHAH BLRC Withd Qﬁzmmépmugﬂ@mpguﬁaw

(5 mL), and the mixture was 15 extracted with diethyl ether (2x 15 m

L).
andrwe@mﬁrﬁéarbv@avﬁe Thesaulspidarionas verissditniash.seromatography
to SRAGENIGEMiYIsHR T fuiRigN L M4 efiaeititie. 'H NMR (500 MHz,

DMSO-dg): 2.05 (s, 3H), 2.91 (¢, 4H), 3.69 (i, 4H), 3.74 (s, 3H), 3.95 (s, 2H), 6.23 (d,
1H), 6.39 (d, 1H).

The following compound was prepared analogously:
2-Methyl-4-morpholin-4-yl-6-trifluoromethyl-pherylamine.

Yield: 28%. "HNMR (500 MHz, DMSO-dg): 2.13 (s, 3H), 2.93 (t, 4H), 3.70 (t, 4H),
4.67 (s, 2H), 6.75 (d, 1H), 6.99 (d, 1H).

4-(3, 5-Difluoro-4-nitro-phenyl)-morpholine.

2,4,6-Trifluoronitrobenzene (4.95 g) and potassium carbonate (4.63 g) were mixed in
dry dimethyl sulfoxide (40 mL) and cooled to 10°C under argon. Morpholine (2.56
mL) was added and the reaétion mixture was allowed to warm to 25°C and stirred
under argon for 16 hours. The reaction mixture was concentrated in vacuo. Brine (50
ml.) was added and the product was extracted with ethyl acetate (3x 50 mL). The
combined organic phases were dried over magnesium sulfate and concentrated in

vacuo. The crude material was purified by flash chromatography to furnish 2.49 g
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compound as a colorless oil. LC-MS (m/z) 182 (MH+); tR = 1.06, (UV,
ELSD) 78%, 98%. 20 The following compounds were prepared
WARSSHEUISH: 2-(4-Trifluorophenyl)-morpholine. Yield: 85%. LRENBIGEHFP00159
232 (MH+); tR = 1.59, (UV, ELSD) 7%, 99%.
2-(2-Chloro-phenyl)-morpholine. 25 Yield: 86%. LC-MS (m/z) 198 (MW);
(37%Ryickipaf ma\ﬁtELcempea% BIF el sokid- 2Eh B PMSO-de):

Bee . eély &yﬁﬂnethyl phenylamine (10.0 g) dissolved in
343 p@etorﬁg}e (é I’_) Wa;a addéd N-bromosuccinimide (14.3 g) and the

reaction mixture was heated to 145C for 30 15 minutes in a sealed

2 6—?@9) @\ﬁ,ptg%gﬁéﬁnvgﬁoo PIGHe mixture was filtered through Celite,

ted with di | eth mL) and washed with sodium hydroxide (2
Conwmsat@ddxmwﬂqrmmctﬁ aed%wﬁﬁéeérgm&pﬂ%@w%ed?mns%ﬁt

' DGR Al RoUledh by #ashydrofur
@ 3%2%30 g:i%@v‘\alg%oosmgﬁ g%%BPCT K2005/000T59 45 to furnish 3,4

(40 ooy le tecfiffe Thersecipraaiatbackas Shan ﬁwﬁﬁeesb@ QWpi-p5 0°C and
2 hddMIOr 80, RO L3 AN BiblS vkl iitbrRd (B E8dd1d), ofedittated

1H). The following compound was prepared analo ously 5

in v4c5m@mmfé€tﬁ;h§’6ﬂt@ﬁ ehesmategEpNh R 68 viskd\gthe

mle( &)%%ﬁﬂciwa&&e 3oli. GC-MS (m/%) 214 (M*) =583, 'H NMR (500
hoxy-6-methyl-4-morpholin- 4h5| phenylamin

Wt%ﬁé@z@d}dér%a@efé% afldait(8:63 &) ahl: 657 (m, 21D,

(2'-dicyclohexylphosphanyl 10 biphenyl-2-yl)-dimethyl-amine (0.68 g) were

added to dry toluene (100 mL purged with argon) and stirred for 15
2-Chrlonaesifiaes-Srisier e eBuheisienitéxide (3.70 g), morpholine (4.0

4-NTH-and dubremend maibioyriimegt s gy haayiaciiedshdiginid e agdiledre

subsequently. The reaction mixture was hea flux, for 16, hours
susppRiEN) 1 G6AL-EBETE AP ARG Lo e 0 BT RyeRde

mlé%%x%q(g}é%as% Joesldediand shadnpduie atasdexitatiedraatiicgihyde was
acetate (3x 200 mL). The comblned anic phages vte she(bw% L

waghdenith26 ﬁqgj:ogﬁ 31!%’ m Brine )
The organic phase was dried over magnesium sulfate and concentrated in vacuo. The
crude product was purified by flash chromatography to furnish 4.9 g (75% yield) of

the title compound as a yellow solid. 'H NMR (500 MHz, CDCl3): 5.35 (b, 2H), 8.35
(b, 1H), 8.37 (b, 1H).

The following compound was prepared analogously:
2-Chloro-6-methyl-4-nitro-phenylamine.

Yield: 95%. "H NMR (500 MHz, DMSO-ds): 2.22 (s, 3H), 6.56 (b, 2H), 7.89 (d, 1H),
8.00 (d, 1H).

N—(2-Chloro-6—-methyl—4-nitro-phenyl)—2-cyclapentyl~acetamide.
2-Chloro-6-methyl-4-nitro-phenylamine (6.0 g) and cyclopentylacetyl chloride (5.1 g)
were dissolved in acetonitrile (45 mL) and heated to 150°C for 20 minutes in a sealed
microwave process vessel. The reaction mixture was cooled to 0°C and the
precipitated product collected by filtration and washed with cold acetonitrile to
furnish 5.5 g (58%) of the title compound as a yellow solid. 'H NMR (500 MHz,
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and concentrated in vacuo. The crude product was purified by flash
chromatography to furnish 1.0 g (29% vyield) of the title compound as a

W%Fa?@ﬁ’%if’f’gﬁ NMR (500 MHz, DMSQ-d6): 2.05 (s, 3H), 2.91 BCARIEEy001s9
(t, 41-1), 3.74 (s, 3H), 3.95 (s, 2H), 6.23 (d, 20 1H), 6.39 (d, 1H). The
following compound was prepared analogously:

DMS Qa2 {Br iihir - 28,408 tHlor Bty Bl g Taiinthsidid) S0t 4-38

B.(50Q,\H7, PNSO-06); 2.88(5.18H), 2.93 (¢, 4H), 3.70 (t, 4H), 25
@, 22% (s?%?—l), 6.7-75 (d,% 1H§,ﬁg99 (d,( 1H§%ﬁj

4-(3,5-Difluoro-4-nitro-phenyl)-morpholine. 2,4,6-Trifluoronitrobenzene

The %%?&ﬂglg?grﬂpﬁa)ﬁaikggsqﬁ]@éﬁﬁgﬁﬂﬁ%gﬂwﬁre mixed iE ::Iry o(nmethyl
sulfoxide (40 mL) and cooled to 10C ynder afgon, Morphaline (2.56 30
N s O B RO e e e ek RGP i 10 25 ancl
Yieﬁtiﬂg%%ﬁfﬂm( Om@m%ma@)rmqm mmemasmncgemrﬁtec:‘}?),
vacug, Brine mL) wa ang t raduc exfracted with ethy
2 R T A TR A B S srd Bed over
magnesium sulfate and concentrated in vacuo. The crude material was
urified by flash chyomatography,tq furnish 2.49 g WO 2005/087754
2~CE>’@°P/6K’2’868766@£W£§%%§/? 'ﬁ?ﬁﬁﬁ"gﬁﬁ‘]e title compound as a yellow
AceSelishicH NMR Y504 Midzd BIvei9106) mkédd toAi)c e (1248) 6o82(chloro-
2H). 2, 6-Difluorg-4-morpholin-4-yl-phenylamine. 5 Congcentrate ,
R D ) SRS B ST e e dr ey
mix@)raRehé (B:2dlibuarhctmifive plicihybagiosiitelim@odScghiratedrahyetroduiide
40 ml) cooled tq OC. The reaction mixture was then stired at.
crud PN RS RO SR TS T AT RO QoAb eh i e i
confpéug)l sonbhnikaiekd. NV ARME §Ho0vite C BY(Agsh.¢h R glaithibt & H),
urnish 1. %.yield) of the 10 title compound as a white solid.
67’2@@%@%}@3 +); tR = 5.83.1H NMR (500 MHz, DMSO-d6): 2.94 (t,
4H), 3.69 (t, 4H), 4.53 (s, 2H), 6.57 (m, 2H).
2-Chloro-4-nitro-6-trifluoromethyl ghenylamine..
Th"’i‘%‘@%ﬁﬂ%’r%%’éwﬁfp rr?%} aﬁ%ﬁaéw(}é.%ogfﬁghd N-chlorosuccinimide (4.0
N-(@)Ansre-2-chloro-6-methyl-phenyl)-2-cyclopentyl-acetamide.
Yield: 69%. "H NMR (500 MHz, DMSO-dg): 1.21 (m, 2H), 1.57 (m, 4H), 1.76 (m,
2H), 2.00 (s, 3H), 2.23 (d, 2H), 2.26 (m, 1H), 5.23 (s, 2H), 6.36 (d, 1H), 6.48 (d, 1H),

8.98 (s, 1H).

N-(4-Amino-2-chloro-6-methyl-phenyl)-2-(3-fluoro-phenyl)-acetamide.
Yield: 88%. '"H NMR (500 MHz, DMSO-dg): 1.90 (s, 3H), 3.62 (s, 2H), 5.26 (s, 2H),
6.35 (d, 1H), 6.49 (d, 1I), 7.07 (dt, 1H), 7.20 (m, 2H), 7.37 (m, 1H), 9.34 (s, 1H).

2-Chloro-4-morpholin-4-yl-6-trifluoromethyl-phenylamine.
2-Chloro-6-trifluoromethyl-benzene-1,4-diamine (2.9 g), bis-(2-chloroethylether
(1.7 mL) and sodium iodide (516 mg) were mixed in acefonitrile (45 mL) and heated
to 165°C for 1 hour in a sealed microwave process vessel. The crude mixture was
concentrated in vacuo, redissolved in ethyl acetate (100 ml) and washed with water
(2x 100 mL) and brine (1x 100 mL). The organic phase was dried over magnesium
sulfate and concentrated in vacuo. The crude product was purified by flash

chromatography to furnish 940 mg (24%) of the title compound as a black oil. 'H
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15 suspended in acetonitrile (15 mL) and heated to 150C for 10 minutes in
a sealed microwave process vial. Ethyl acetate (80 mL) was added and
WREASAERY phase was washed with 5% aqueous NaOH (2x BOLI§2005/000159
water (2x 50 mL) and brine (2x 50 rﬁf). The organic phase was dried over
magnesium sulfate and concentrated in vacuo. The crude product was
NMBRo( MBI E3H 3 v ImY folr (s iAo t3@ Soodiei @) T B Hh-t180
@ ngﬁ).mpound as a yellow solid. 'H NMR (500 MHz, CDCI3): 5.35 (b, 2H),
> 7835 (b, 1H), 8.37 (b, 113). The following compound was prepared
analogously: 2-Chloro-6-methyl-4-nitro phenylamine. 25 Yield: 95%. 'H

_2)5 5@9,% ] 4,9%%%_ BB -4 bk i76.89 (d, 1H), 8.00
N(z’(lydl?ylﬁH). N- ?ghloro-. -me%?%) %4%%%heny@@§?a :aityl-acetamide.
2,6-ieno - PRERILAR O SR ERE Sy e geRs EhlgAiEciy 00 ©)

wereHREAR £l BridRvver e diparivechiapeetgnit ettt Ml abdihaaieded

150C for 20 minutes In a sealed microwave process vessel. The kegl cti(in)

microRTRNFERIEesE ik dL ks sesuliagesrerRs tilute fratih cbdiregiatedl O ™

and WIBHERRANYAREHWI RS aetaniHIly 4a8d s (16 m D) (S8R alilie
titte compound as a yellow solid. 1H NMR (500 MHz, \WO 2005/ 8773@
phaspyayIRoGEsIEeLsIN S7 R eontsTRS iYauy, a8 §H5RC 8‘1‘? (n,

nitriddil @8 1), s @0 €8, ), AABic(Bloidkib08ID) Cehd i dhl SitehelE09
9.83 (s, 1H). The following compound was prepared analo sléy 5
g) wrgs pdderbiyceastetrbi-andiths Mﬁ?—ﬂWGOW5Wﬁ?H)E%§§é it Wield:
b O 3 oac (o, 111, 5.1 (. 2, 310 (. rhay 1015 (oo
, . m , M. m w O , . ) "
Steipeb B AR A PP LS SRS A BB B RN 200
MHNEDTGRd Sevdy 1o mixsie, FHNS. vaisk( 128, 6. 2n¢ 2 EH|aras (d, 2H),

4-nitro-6-trifluoromethyl-phenylamine (4 g) in tetrahydrofuran (40 mL). The
7.59ch o H%tﬁﬁﬂeﬁvﬁs stirred for 1 hour, filtered through silica and

concentrated in vacuo. The crude product was purified by flash
N—(49251%%(?}20,%3%%1}190;%1]}2%2P%EB~%~$§§;ﬁ)))lgeg}%%gjs%lfonamide.
To a suspension of N-(2,6-diisopropyl-4-nitro-phenyl)-4-methyl-benzenesulfonamide
(3.72 g) in ethanol (50 mL) was added stannous(II) chloride dihydrate (11.2 g) and the
mixture was heated to 80°C for 1.5 hour. It was then poured onto ice (300 mL), made
strongly basic with solid sodium hydroxide (20 g) and diluted with ethyl acetate (100
mL). The suspension was filtered and extracted with ethyl acetate (3x 100 mL). The
combined organic phases were dried over sodium sulfate and concentrated in vacuo.
The ctude product was purified by flash chromatography to furnish 2.60 g (76%) of
the title compound as an off-white solid. "H NMR (500 MHz, CDCls): 0.95 (d, 12H),
2.40 (s, 3H), 3.02 (m, 2H), 3.68 (b, 2H), 5.74 (s, 1H), 6.39 (s, 2H), 7.23 (d, 2H), 7.60
(d, 2H).

2,6-Diisopropyl-4-morpholin-4-yl-phenylamine.

A mixture of N-(4-amino-2,6-diisopropyl-phenyl)-4-methyl-benzenesulfonamide
(346 mg), bis-(2-bromoethyl)ether (151 uL), N,N-diisopropyl-ethylamine (0.53 mL)
and N-methyipyrrolidine (1.0 mL) was heated to 180°C for 20 minutes in a sealed

microwave process vial. The mixture was diluted with ethyl acetate (20 ml.), washed
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compound as a black solid."H NMR (500 MHz, CDCI3): 3.44 (b, 2H), 4.16

b, ZHQ, 156.77 (d, 1H), 6.86 (d, 1H). The following compounds were
w FQBSJ é@%"halogously: N-(4-Amino-2-chloro-6-methyl PCT/DK2005/000159

phenyl)-2-cyclopentyl-acetamide. Yield: 69%. 1H NMR (500 MHz,

_ DMSO0-d6): 1.21 (m, 211), 1.57 (m, 4H), 1.76 (m, 20 2H), 2.00 (s, 3H),
with prne B3O M. Hang S(ﬁ‘ik‘fﬂef‘)?@%9%?9%%}%@%%&)6&5%&11?‘1@? .08
over%%cﬂib!h W}f@ﬁ?@%ﬂ@?ﬁ@?&ﬂﬁﬁ@ﬂﬁﬁt@d@ vacuo and redissolved in

_fluoro-phenyl)-acetamide. Yield; 88%. ' 500 MHz, D -d6); 1.90
o miGHE 0 UL o1 BB S N38 Oabie O WA ADRCT B
Tee (%Uéﬁ?%fﬂ%%ﬂ%@? %%@?vglé"%d&e%ﬁﬁ themixture was basified with solid

-Chloro-4- I-ph ine.

P R R o TS =20l o
combifid@ tﬁ%&{flé%géé&):@b)@fe @nﬁmga@@asmdi walfiadisel @i anahivdre rabeco

in acetonitrile and heated 3Q to 165C for 1 heur.in a.s
R e N (I RN VR
CDORFUD2EUISSRINE @ i95afhy RaDe Bals (104, ) 340 (i B BT miatel), 45

100 mL) and brine (Ix 100 mL). The organic phase was dried over

G, gnesium sulfate and concentrated in vacuo. The crude product was
purified by flash chromatography to furnish 940 mg (24%) of the title

C yound as a black oil. 1H WO ,2005/087754 PCT/DK2005/000159 48
N’Q&\ﬁ\%‘(?@g%Zoﬂgeﬁg%"%ﬂft%%ﬁf%?ﬁ%aﬁﬁ{%.30 (b, 2H), 6.97 (d,
2,6-DithgOphday1hhind¢ (256-MliSapxbpyhatnirenesulfonyl chloride (2.00 g) were

. phenyD-4-methyl-penzenesulfonamide..5 2 6-Diisopropyl-phe ine
L e R S N
micfyigineptdoes hviuld Tieaienlin60G fipmae diimetbwith atbyhlmdtarciOwalp

rocess vial.. The resulting s diluted with eth :
ond RO AT RSO At 3 (A e Fo B et
phasy geaidriidaseysas triesuifate, sodcanisutibie, woncemd sepindetrobalil

., Sus d in.65% 10 nitric acid (15 mL ( : HC: ACH
St b B S TG 00 Bt S R A 0 00
g) weactiodethixitmes sire shaatebetocd Q0@ fmixtare was heated to 100°C for 12
hours. The mixture was cooled to 25°C and poured into ice water (200 mL), basified

with solid sodium hydroxide and exiracted with ethy! acetate (3x 50 mL). The

combined organic phases were washed with brine (1x 100 mL), dried over sodium
sulfate and concentrated in vacuo to furnish 0.31 g (9%) of the title compound as a
yellow syrup. 'H NMR (500 MHz, DMSO-dg): 0.98 (t, 6H), 2.34 (s, 3H), 3.30 (m,

4H), 7.25 (d, 2H), 7.52 (d, 2H), 7.80 (s, 2H).

N-(4-Amino-2, 6-diethyl-phenyl)-4-methyl-benzenesulfonamide.

A solution of sodium dithicnite (772 mg) in water (6 mL) was added to a solution of
N-(2,6-diethyl-4-nitro-phenyl)-4-methyl-benzenesuifonamide (309 mg) in
tetrahydrofuran (6 mL) and the resulting mixture was stirred at 50°C for 20 hours.
After cooling, the water was was saturated with potassium carbonate and extracted
with ethyl acetate (2x 10 mL). The combined organic phases were dried over sodium
sulfate, concentrated in vacuo and purified by flash chromatography to furnish 70 mg
(25%) of the title compound as a off-white solid. The product was used directly in the

following reaction without spectral characterization.
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hours. The mixture was cooled to 25C and poured into ice water (200 mL)
and filtered to furnish 2.07 g (58%) of the title compound as a yellow
WQHSTRR (500 MHz, CDCI3): 1.06 (d, 12H), 2.43 (s, 3HFGHRIH05/000159
2H), 6.29 (s, 1H), 7.28 (d, 2H), 15 759 (d, 2H), 7.97 (s, 2H).
N-(4-Amino-2,6-diisopropyl phenyl)-4-methyl-benzenesulfonamide. To a

suspension of
o / ide (3.729)
%g%gy}) 4 m&sﬁ% Wchlors fpnAmY

- Hsppropyl-4-nitr
N_Q’?fé%ﬁ%kr?g—%%%%ﬁ%%ésﬂgé Stannou ide dihydrate (11.2 &é and)
tBl&)

A mitherool iNikfuraina < fedicthid-Bomybr-4-B9ibul-tenrsaandppyuide
. . 3 O O L - - | . - . d
bis-(£hrb? ov%%lé?ﬁﬁﬁfg?gg%g@ﬁ&%f@@Qlﬁﬂgiﬂiﬂerﬁq53_ {dea(R0 9) an

mL). The suspension was filtéred and
N-metkiyoterdlidite 603/ dcptats [@rtedon 8)°CHier dombindasdrgapielphases
. _were dried over ium sulfa ted i . d
e R R S e
with Ditled 3t eabd eaplorantats daquifonh ipetastivn rimRie30 mH:z 2obdisy:

over(%)? é’%sgl,l @ d%é%_%x‘é’?gg)lﬁag%v)‘%gdﬁ&ﬁtﬁﬁe@ i%bﬁmﬁa% ﬁ?ﬁqﬂéﬂﬁ@ﬁ%
(916 Diieptitiewetpoundh dHG-MG (o ehREOWET 30taTRxtdr 6B, ELSD) 57%,

o, N=(4-amino-2 6-diisopr %Mﬁﬁg@ﬂi}iﬁ%%}gsulfonamide (346
78 A’f#g}? SH %?P(?r%gég{%%f?gﬁq{r (151 L), N,N-diisopropyl-ethylamine (0.53
mL) and N-methylpyrrolidine (1.0 mL) was heated to 180C for 20 minutes

(3, J%?ﬂ%@%%g&%‘fg p%é%yhp %J;%(;ggé vial. The mixture was diluted with ethyl

ed WO 2005/08_7754 PCT/DK2005/000159 49 with
To (Brndi{Botmphemd)surtistecid 8 dstivorheedin bardishescatbann Panl)

] ogiim syater Qfanic R el 91 i (Al
was gﬁigg:de%\?{sgs@vgl |r}?d§al{mixturilc;gglEi sulfuric acid%%gﬁlﬁ)gﬁﬁger (0.1 mL)

argoand tiged amidwToTas kenrsnteteliy wcyara amish3e s Wereddbed
; i ifigchwiER gl taspio ) CAPRAE MO0 (m,
title %@%ﬁ%&%ﬂ%&g}gﬁgﬁgﬁnh ethyl%@gtgg% 20 mL ﬁlah?#: co)mbineg
1H) o¥glen{onphHdes Wdre dddH over sodium sulfate and concentrated in vacuo
to furnish 260 mg (99%) of the title compound as a white solid. 'H NMR
(500 MHz, CDCI3): 1.26 (d, 12H), 2.95 (m, 2H), 3.06 (m, 4H), 3.49 (b,
Thedpljopine gempavhd 569 prepared analogously:

(3-Fluoro-phenyl)-acetyl chloride.
Yield: 99%. 'H NMR (500 M(Hz, CDCl;): 4.13 (s, 2H), 6.92 (m, 1H), 7.01 (m, 2H),
7.34 (m, 1H).

Compounds of the invention
Acid addition salts of the comxpounds of the invention may easily be formed by

methods known to the person skilled in the art.

Example 1

la N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenyl)-
acetamide.

2-Bromo-4-morpholin-4-yl-6 -trifluoromethyl-phenylamine (0.236 g) and
4-fluorophenylacetyl chloride (0.105 mlL) were dissolved in acetonitrile (5 mL) and
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(s, 2H). 10 N-(2,6-Diethyl-4-nitro phenyl)-4-methyl-benzenesulfonamide.
2,6-Diethyl-phenylamine (1.57 mL) andpara-toluenesulfonyl chloride (2.00
W8 7@dsolved in pyridine (4 mL) and heated to 160C for F& RIS #0159
a sealed microwave process vial. TAE resulting slurry was diluted with
ethyl acetate (10 mL) 15 and washed with hydrochloric acid (2 M, 10 mL)
heatad thbrif8C om0 mithe wrijpm eabtthes cvas ita @\ess yindiWetarlafemL)

in vac %
was "‘Eti ](? )pr/gce%lcvgu(? ?sg% gg%&% u%%é}l%fnt %098(31%?‘\,%%%%&10
pha,mmtesmsbsim@{ mqmwraﬂeh@hwdlmemmmaqﬁai@@@for 12

o ST I RS sy i S R

f““@x(50%@(%?Eoﬁﬁmmﬂe@mmmgmmghédwmmmm
dryisl g glg 9 33ad s pullbe,nd SUIREEBIERLD YaGHIOAIS

ound as a yellow syrup. 1H NMR (50 MHz
(m, @msmae()s L)) .’malerp Z’rgﬁ (&, 131y d3 2, 191@) 1‘}&57@52#9; ?7%)27(&6

@, 1Z}EI)) .(%E){ ). 25 N-(4-Amino-2,6-diethyl
ényl)-4-methyl-benzenesulfonamide. A solution of sodium dithionite
(772 mg) in water (6 mL) was added to a solution of

The o ﬁ}@,}g‘%ﬁ%}l o(UH ,g}g Oiggeﬁa[.ggtgyﬁgggag@,esulfonamlde (309 mg) in

tetr the resulting mixture was stirred at 50C for 20
hours. 30 After cooling, the water was was saturated with potassium

1b %52%??&% ﬂf ??}tfﬁ‘a‘}ﬁg Mﬁb‘ﬁ%ﬂ&%ﬁtg (RSrb A1 NS AR  amide.

ases were dried over sodium sulfate, concentrated in yacuo

Yiekh@prifidet I flah) dad rdp 28 Tutkidh E‘ESPQ %@%V(B&ﬁ’th% hiR
(50?%2%@‘6% St yte:solidy TP?(P(ﬁdQﬁ)Wﬁ%@laﬁdZill)%‘qtlwr(ﬁhqm 2.4

reaction without specirai characterization. WO 2005/087754

(m ﬁﬁfﬁ/@)k@@@@bﬁoﬁé (g 4H), 3.72 (m, 4H), 7.19 (4, 1H), 7. 45 (d 1H), 9.46 (s,

-(2,6-Diethyl-4-morpholin-4-yl-phenyl)-4-methyl-benzenesulfonamide. A

mlxture of N-(4-amino-2,6-diethyl- phenyl) -4-methyl-benzenesulfonamide
(70 mg),

I¢ N-{2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-3-cyclopentyl-
propionamide.

Yield: 20%. LC-MS (m/z) 450 (MH"); tg = 3.20, (UV, ELSD) 99%, 98%. "HNMR
(500 MHz, DMSO-d): 1.09 (m, 2H), 1.49 (m, 2H), 1.59 (m, 4H), 1.76 (m, 2H), 1.80
(m, 1H), 2.27 (1, 2H), 3.22 (1, 4H), 3.72 (m, 4H), 7.18 (d, 1H), 7.46 (d, 1H), 9.48 (s,
1H).

1d N-(2-Chloro-6-cyano-4-morphol in-4-yl-phenyl)-3-cyclohexyl-propionamide.
Yield: 24%. LC-MS (m/2) 376 (MH"); tr = 3.10, (UV, ELSD) 98%, 100%. 'HNMR
(500 MHz, DMSO-de): 0.90 (m, 2H), 1.23 (m, 4H), 1.51 (m, 2H), 1.64 (m, 1H), 1.70
(m, 4H), 2.33 (t, 2H), 3.22 (m, 4H), 3.71 (m, 4H), 7.37 (s, 2H), 9.79 (s, 1H).

le N- (2~Bromo-4~morpholin~4~ylu6~tﬁ'ﬂuoromez‘hyl~phenyl )-3-cyclohexyl-
propionamide.

Yield: 19%. LC-MS (m/z) 464 (MH"); tz =3.38, (UV, ELSD) 97%, 99%. '"H NMR
(500 MHz, DMSO-dg): 0.86 (dq, 2H), 1.16 (m, 3H), 1.27 (m, 1H), 1.48 (g, 2H), 1.61
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bis-(2-bromoethyl)ether (33 RL), NN-diisopropyl-ethylamine (115 1,) and 5
N-methylpyrrolidine (0.3 mL) was heated to 180C for 20 minutes in a
WOAREE "Mt rowave process vial. The mixture was diluted witP €fi2005/600159
acetate (20 mL), washed with brinéQ(BO mL) and saturated aqueous
potassium carbonate (30 mL), and dried over sodium sulfate. The organic

(i, 1Phabd s dBHcaRTaled . Vadadn (N3 20 Mg (D196 Sfdniud 46 (d

QPpOYRE, LC-MS (m/z) 389 (MH+); tR = 2.77, (UV, ELSD) 57%, 10
1H), 88%?1' I%ﬂcrude product was used without further purification.
(3,4-Difluoro-phenyl)-acetyl chloride. To (3,4-difluoro-phenyl)-acetic acid

sz,gé;wrmﬁﬁ%%m@:gmmsm% Ineayps Agsiag dhiopubeporide

5 mL) and the 'mixture was réfluxed for 16 hours under 15 argon. The
acelogpidfe mixture was concentrated in vacuo to furnish 2.2 g (100%) of the

it C | i H N : ) (5
Yleicg }gﬁ@%ﬁﬁzwﬁ %‘ﬁ@‘_} M.BSQWSQP%@J, 908 (81 RWIR

A1 (m, (52 17 (m, 11-1). The following compound was
(500 péfratalISRatolclish/ (mpaH D, Bréol b RERYI3-de<mn. Aoribd OxaBid-Ba s 1
(m, Mﬁ.ﬁﬁgm\ﬂm CRER): A 3(802)1 B2 (M, TH), 7.01 (m, 2H), 7.34

(m; Il). 25 Compounds of the invention Acid addition salts of the
compounds of the invention may easily be formed by methods known to

the. NSkl NG S1s EXRMNEre A henyl)-propionamide.
le M&%%@M—%gﬁolinﬁ- Ji,?-’if(isq-trifluoroﬁrrl(j}é}%yiqny) proproramiae

Vel AR M Eabemmbdts (U, ELSD) 99%, 99%. 'H NMR

(500X B2 OQIRho-A- ey tifup(gmethvi-phery|aning (0. 230 Mg 9 (d,

4-fluorophenylacetyl chioride (0.105 mL) were dissolved in acetonitrile (5
1H), Aty 4adlli 61087r54 PCTIDK2005/000159 51 heated to 150C for

10 minutes in a sealed microwave process vial. Water (25 mL) was

added and the product was extracted with ethyl acetate (3x 25 mL). The
1h Notrdtrmpifaserbiefandadny %ﬁ?’ﬁ?’l’ﬁ"é@%‘%‘f_ ?j 5&@”63@?4%:19 nesium

Yiel@UWgse ardMS (m/z) 396 (MHY); tr = 2.43, (UV, ELSD) 99%, 96%. '"H NMR
(500 MHz, DMSO-dg): 0.93 (t, 3H), 1.60 (m, 2H), 2.24 (1, 2H), 3.23 (m, 4H), 3.72 (m,
4H), 7.18 (d, 1H), 7.46 (d, 1H), 9.45 (s, 1H).

1i N-(2-Chloro-4-morpholin-4-yl-6-irifiuoromethyl-phenyl)-2-(3-fluoro-phenyl)-
acetamide.

Yield: 21%. LC-MS (m/2) 417 (MH"); tg = 2.84, (UV, ELSD) 97%, 99%. "HNMR
(500 MHz, DMSO-dg): 3.23 (m, 4H), 3.67 (s, 2H), 3.72 (m, 4H), 7.07 (dt, 1H), 7.15
(m, 3H), 7.32 (d, 1H), 7.36 (m, 1H), 9.76 (s, 1H).

1j N-(2-Chloro-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-2-cyclopeniyl-acetamide.
Yield: 76%. LC-MS (m/z) 391 (MH"); tr = 2.97, (UV, ELSD) 99%, 99%. 'HNMR
(500 MHz, DMSO-de): 1.19 (m, 2H), 1.50 (m, 2H)}, 1.60 (m, 2H), 1.76 (m, 2H), 2.23
(m, 1H), 2.26 (d, 2H), 3.23 (m, 4H), 3.72 (m, 4H), 7.15 (d, 1H), 7.32 (d, 1H), 9.40 (s,
1H).

Example 2
2a 2-Cyclopentyl-N-(2, 6-dimethyl-4-thi omorpholin-4-yl-phenyl)-acetamide.
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concentrated in vacuo. The crude product was purified by flash
chromatography to 5 furnish 0.027 g (9%) of the title compound as an
W%ﬁ‘-’@ﬁ‘ﬁ?é”gé)lid. LC-MS (m/z) 462 (MH+); tR = 2.84, (UV, ELSE$j18Bb4005/000159
100%.'H NMR (500 MHz, DMSO-d6Y’ 3.23 (m, 41-1), 3.62 (s, 2H), 3.72
(in, 4H), 7.14 (dd, 2H), 7.19 (d, 1H), 7.35 gd,_ZH) 7.46 (d, 1H), 9.78 (s,
Bis(@m&@mwm@aﬁmmwb@@% seiciahsrgonesphagyl-

biphdafiveloneiiidahinma el yrrematied-frmerabelissdibrRi@e D -Agot
amide! Yield: 22%. LC-MS (m/z) 436 (MH); tR = 2.95, (UV, ELSD) 19@769/0,
undepgugoprion Rminaos TR tRTwRdraEse a9 ER Nl brasany Sotimatisd-(m

phengn)z.%ﬂog@m%gzcaazﬂwm 1), BeRBskshuBH BRI BEPatia,

i H), 7.2].9 d, 1H), 7.46 (d, 1H), 9.46 (s, 1H).lc oy

thiompypbkamEA A mﬁh@ﬁ%@ﬁﬁﬂfé&%%@ﬁ%@ﬂﬁ@&%éﬁw 4 ml

vial BEABIoRGSRIES: RORIRI 20k Aa-MISHa/ BidSQH MHE (0 y: Vafu(bite
ELSD) 9%, 98%.1H NMR (500 MHz, DMSO-%?%: 1.0%g’ﬂl, 2H), 1.%9 gn

(1:1,7Hm L1 ttplvas agdedandriheiiyrg svas £ Epr ol yith Sy oG 3514,

mL)3712 (Rnblbd odghash dldbed #rédiribd o Pef Srbfiznddilin? Sulfidte and

N-(2-Chloro-6-cyano-4-morpholin-4-yl-phenyl)-3-cyclohexyl- [onamide.
conopufates 4 ceamMIf Y SIS INAL SR ??(W@L%?Fgg%‘,‘g to

furnis076 HNMR (589 drita tRAMSRnsRd. QTIMHD R G34N3BHMEDL thre:
2@1.6 m, 1H), 1.70 (m, 4H), 2.33 (t, 2H), 3.22 (in, 4H), 3.71 (m, 4H),

2.037 8V ELER) §596, W04, 30 1 e
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-3-cyclohexyl-
propionamide. Yield: 19%. LC-M$ (m/z) 464 (MH+); tR = 3.38, (UV,

The fEqliomyrg, SRR TN RR6 OBRIEY-d6): 0.86 (dg, 2H), 1.16 (m,
3H), 1.27 (m, 1H), 1.48 (g, 2H), 1.61 WO 2005/087754

o £SO S A A LA 2

Yield- (RBratprd-Tomhelinsdypaiifuaredathypkie Bl S DY 36kio a8 Hhenyl)-

2¢ 2-Cyclopentyl-N-[2,6-dimethyl-4-(2-phenyl-thiomorpholin-4-yl)-phenyl]-
acetamide.

Vield: 4%, LC-MS-TOF (m/z) 409 (MH"; tz = 3.30, (UV, ELSD) 99%, 98%.

2d 2-Cyclopentyl-N-{2,6-dimethyl-4-(3-pyridin-3 -yl-thiomorpholin-4-yl)-pheryl]-
acetamide.

Yield: 12%. LC-MS-TOF (m/z) 410 (MHD); tr = 2.00, (UV, BLSD) 99%, 100%.

2e 2-Cyclopentyl-N-{2,6-dimethyl-4-[ 2-(4-trifluoromethyl-phenyl)-thiomorpholin-
4-yl]-phenyl}-acetamide.
Yield: 6%. LC-MS (m/z) 477 (MHY; tr = 3.64, (UV, ELSD) 95%, 100%.

2f N-{4-[2-(2-Chloro-phenyl)-thiomorpholin-4-yl]-2,6-dimethyl-phenyl}-
2-cyclopentyl-acetamide.
Yield: 20%. LC-MS-TOF (m/z) 444 (MH"); g = 3.59, (UV, ELSD) 89%, 100%.
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5 acetamide. Yield: 44%. LC-MS (m/z) 462 (Mt+); tR. = 2.85, (UV, ELSD)

98%, 99%.1H NMR (500 MHz, DMSO-d6): 3.23 (m, 4H), 3.6 ﬁ? 2H
WOHSHRAE), 7.10 (m, 2H), 7.18 (my,2H), 7.36 (m, 1H), 7.46¥ ’?ﬁ%‘}'?@%‘”””

(s, 1H). 10 1g

N-(2-Bromo-4-morpholin-4 g{ -6-trifluoromethyl-phenyl)-propionamide.

2g 2- Gm@mt% N-Ergimsrzy iflver ety pkere) 2rsy B89 ot
phenl\l’ el{;,'i,@ggé\/le DMSO-d6): 1.09 (t 3H), 2.27 (g, 2H), 3.23 (m, 4H), 3.72

(m, 4H), 7.19 (d, 111), 7.47.(d, 1H), 946 1H). 15 1h

i R S AR, 2506 WIS o
76%. LC-MS (m/z) 396 (MH+); tR = 243 (UV, ELSD) 99%, 96%. 1H NMR
(500 MHz, DMSO-d6); 0.93 (t, 3H), 1.60 (m, 2H), 2.24 (t, 2H

2h Neffly-@1H oy )f%v’(my g €ué(~ m@@@z@eﬁ Btorini-

acetdi-Chloro-4-morpholin-4- yI -6-trifluoromethyl phenyl)-2-(3-fluoro-phenyl)-

. . acetamide. Yield: 21%. S(m/z) 1 V ELSD)

Viel§ 3500 1N KR OO I ST B3 SRS P9 h s, 21

3.72 (m, 4H), 7.07 (dt, 1H), 7.15 (m, 3H), 7.32 (d, 1H), 7.36 (m, 1H), 9.76

2i Z-@fﬂéﬁmkﬁi Aol s BT ERAR I SR A - B P eta

acetdmidl. Yield: 76%. LC-MS (m/z) 391 (MH+); tR = 2.97, (UV, ELSD)

. . 99%.99%.1H NMR (50 0.(m, 2H),
Yield; /9 i@%ﬁ%&ﬁﬁz&@ﬁ‘g Dig (rf (Pf y 22%@?3’% 3%(% 4H), 3.72
(m 4H) 7.15 (d, 1H), 7.32 (d, 1H), 9.40 (s, 30 1H). Example 2 2a
2-Cyclopentyl-N-(2, 6-dimethyl-4-thiomorpholin-4-yl-phenyl)-acetamide.
WO 2005/087754 PCT/DK2005/000159 53
Exalﬁiﬂ@ij,benzylideneacetone)palIadium (37 mg) and

30 BB B R iR B L O,
Bicysi{Rize hepe agtiadee(dely (dnbl 2)6ndinhetigdd to 50°C for 2 hours under
argon in a 1:1 mixture of thionyl chloride and 1,2-dichloroethane (10 mL total). The
solvents were removed in vacuo and the resulting acid chloride was redissolved in
acetonitrile (5 mL) and 2,6-dimethyl-4-morpholin-4-yl-phenylamine (0.50 g) was
added. The reaction mixture was heated to 150°C for 10 minutes in a sealed
microwave process vial. Water (25 mL) was added and the product was extracted with
ethyl acetate (3x 25 mL). The combined organic phases were washed with brine (50
mL), dried over magnesium sulfate and concentrated in vacuo. The crude product was
purified by flash chromatography to furnish 0.074 g (9%) of the title compound as an
off-white solid. LC-MS-TOF (m/z) 343 (MH"); tr = 2.21, (UV, ELSD) 98%, 100%.
"H NMR (500 MHz, DMSO-dg): 1.14 (m, 4H), 1.41 (m, 4H), 1.90 (m, 1H), 2.02 (m,
1H), 2.06 (s, 6H), 2.10 (m, 1H), 2.20 (m, 2H), 3.05 (m, 4H), 3.71 (m, 4H), 6.62 (s,
2H), 8.92 (s, 1H).

The following compounds were prepared analogously:

3b 2-Cyclohexyl-N-(2, 6-dimethyl-4-morpholin-4-yI-phenyl)-acetamide.
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phenyl)-2-cyclopentyl-acetamide (200 mg), potassium tert-butoxide (90
Wg{g@ ) and 5 thiomorpholine (80 mg) and the reaction mixture was heated to

031087484 ed 4 mL vial under argon for 16 hours, cooled aRfHRERIGS/000159

through silica (2 g). Water/brine (1: f 4 mL total) was added and the

mixture was extracted with eth etate ér X 2 mL). The combined
Vickhghii baE TR VeI g e ok s 0%

k@g‘% NIfE: %Mgcm?ﬁﬁ%wmmflqdzbmrmms {;¥9)12.19 fureish,
(3% yield) of the title com ound. LC-MS TOFém/z) 333 (MH+); tR
2. 15:(@@15.) (?UQ? @hﬁﬁ) 8%, (pdHd) ﬁ@f&i%é@ér{ﬁa Ehls were prepared

analogously: 15 2b

2-Cyclopentyl-N-[2,6-dimethyl-4-(2phenyl-morpholin-4-yl)
3¢ behyieeimian G GomeREmeiai gé@icwwpmpz%?wde

YleféJ&io%Lﬁ@Mﬁo%B%/z%ms (MH*) tg = 2.39, (UV, ELSD) 97%, 100%. 'H
clopent |- N%h -dimethyl-4- henyl -thiomorpholin-4-y enyl]
B%MEZQEM 3 DG o 100 Thiy FO

Wm@%@dﬁzﬁzﬁiomtyw {31,, 21«1) 8.97 (s, 1H).

6 d|m yI 4-(3-pyridin-3-yl-thiomorpholin-4-yl) phenyl]- acetamide. Yield:
12%. LC-MS-TOF (m/z) 410 (MW); tR = 2.00, (UV, ELSD) 99%, 100%.
25 2e

Cyclopenyl-N-(2,6-dimethyl-4-[2-(4-trifluoromethyl-phenyl)-thiomorpholin
Exam ﬁﬁhenyl} acetamide. Yield: 6%. LC-MS (m/z) 477 (MH+); tR = 3.64,

b iﬁ@]@#@%%ﬁpﬂ{?ﬁrﬂz{?n@ %@gﬂp@&wﬁdmld 2Oxiamorpholln -4
imethyl phenyl cyco enty i 0
Iénw%ﬁw B IR ERe 0 {08 EEH gBsaTsgsyARRoride
(0.2PRB/0R DA RATR K2ARWARAIES M?@&&W@mmw‘l‘ﬂ{ﬂn 10 minutes in

NCE e e e
extﬁ%ﬁ@m%h%%e@t@@x 25 mL). The orgamc phases were washed with brine
(5 _),[dn(ezd %\rf]c.le(r)rrga%qgsr%gl g]lﬁﬁ ho“ i ate Tnega\éugh%n}%l Cl%%%ct
was purified by flash chromatography to furnish 0.138 g (20%) of the title compound
as an off-white solid. LC-MS-TOF (m/z) 317 (MH"); tr = 1.93, (LUV, ELSD) 95%,
100%. "H NMR (500 MHz, DMSO-de): 1.21 (m, 21), 1.52 (m, 2F1), 1.61 (m, 21),
1.76 (m, 2H), 2.07 (s, 6H), 2.11 (m, 1H), 2.25 (d, 2H), 3.05 (dd, 4H), 3.71 (dd, 4H),
6.63 (s, 2H), 8.94 (s, 1H).

The following compounds were prepared analogously:

4b (2,6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid butyl ester.
Yield: 2%. LC-MS-TOF (m/z) 307 (MH™"; tg = 2.25, (UV/ELSD) 99%, 100%.

¢ 2-(4-Chloro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-pheny [)-acetamide.

Yield: 8%. LC-MS-TOF (m/z) 359 (MH"); tr = 2.16, (UV, ELSD) 98%, 100%. 'H
NMR (500 MHz, DMSO-dg): 2.01 (s, 6H), 3.04 (dd, 4H), 3.60 (s, 2H), 3.71 (dd, 4H),
6.62 (3, 2H), 7.39 (m, 41), 9.24 (s, 1H).



10

15

20

25

30

acetamide. Yield: 35%. LC-MS (m/z) 427 (MH+); tR = 3.44, (UV, ELSD)
77%, 95%. 2i 2-Cyclopentyl-N-(4-[2-(4 fluoro-phenyl)-morpholin-4-yl-]-2,

W@ HERyRhenyl)- 10 acetamide. Yield: 17%. LC-MS (m/z) £ (RARGY5/060159
tR = 3.17, (UV, ELSD) 98%, 99%. E%ample 3 15 3a

2-Bicyclo[2.2.1]hept-2-yl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetami
4d 2cfe DBy oidfenzafiveplzstbasptic acid (@iadivge s hestaheliso/for 2

hen?%’?n FIp?eder argon in a 1:1 mixture of thionyl chloride and
P roethane (10 mL total). The solvents were removed in vacuq

Yl&idh&ﬂ%k&ﬁ[ﬁﬁ@ﬁl%ﬁ]&?&dh@&@cémrsé’ol\}e&[ﬂﬁ’ gﬁe‘%@ﬁltﬁVe/{Blﬁﬂ_%’
NMB: gséﬂ‘ﬂﬁﬁ%/ 'ﬂmp@%“ﬁﬁr%%ﬁﬁ Zm?dﬁi%@ dhe1m),

tion mixture was heated 16 150C for 10 mlnutes inas
3 71r(ﬂ’drcﬁhﬁyé prdedsd Mial Mdin2is 68 GvadDdbed dntithe Ttddded fas 33
(s 1@2}racted with ethyl acetate (3x 25 mL). The combined organic phases
> “were washed with brine (50 mL), dried over magnesium sulfate and
concentrated in vacuo. The crude product was purified by flash

Wg 25
e e P e ) b,

Ylelﬂo@% memﬁdmﬁﬁm S 86T 2.0 @FIV@BSPH%{? 98%, Hoo'
NMQSSBUM&Q%:&M éld % l@&m i), R23Q M 22H) 12405,
3.71 (m, 4H), 6.6 30 The following com ou ds
1 GWelﬁbﬂaﬁgdf&nﬂ&gm (t 2 ), 3.05 (dd, 4H), 3.71 (dd,
6.6%E ¥yl gl {2y6-dimethyl-4- morpholln -4- yl-phenyl)-acetamlde. WO
E) 87754 PCT/DK2005/000159 55 Yield: 19%. LC-MS-TOF (m/z) 331

(MW) tR = 2.21, (UV, ELSD) 97%, 100%. 1H NMR (500 MHz,

é}%é’ﬁ%z X8, @Tuz?r)ébhﬂ@%;&mpﬂdﬁ)« lﬁﬁ;{ﬁ@nﬁﬁibraﬁadénﬁdf&) 2.15

Ylﬁhi(éé%aﬁ@ m A Irgl?t?ﬁ)étfsﬂﬁimmﬁoﬁﬁ #&éﬁ? %%BM%

(500Rr M(ﬂa" L@r méz()ne)@@\/lﬁéotarmm SIME2SI)2.07
97%. 100%, 1H NMR

(5, DL IRDAIB G i é»ﬁmM? 7 QSRR 4 E ¥h 384 2

4g N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(4-fluoro-phenyl)-acetamide.
Yield: 13%. LC-MS-TOF (m/z) 343 (MH"); tr = 2,05, (UV, ELSD) 98%, 100%. H
NMR (500 MHz, DMSO-dg): 2.01 (s, 6H), 3.05 (m, 4H), 3.59 (s, 2H), 3.70 (m, 41D,
6.61 (s, 2H), 7.16 (dd, 2H), 7.38 (dd, 2H), 9.22 (s, 1H).

4h N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-thiophen-2-yl-acetamide.
Yield: 3%. LC-MS-TOF (m/z) 331 (MH); tr = 1.94, (UV, ELSD) 97%, 100%.

4i N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-3,3 -dimethyl-butyrarnide.

Yield: 43%. LC-MS-TOF (m/z) 305 (MH"); tr = 2.14, (UV, ELSD) 99%, 100%. *H
NMR (500 MHz, DMSO-dg): 1.05 (s, 9H), 2.09 (s, 6H), 2.17 (s, 2H), 3.05 (m, 4H),
3.72 (m, 4H), 6.63 (s, 2H), 8.89 (s, 1H).

4j Hexanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide.
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3.71 (m, 4H), 6.60 (s, 2H), 7.10 (m, 11-1), 7.34 (m, 2H), 8.97 (s, 1H). 10
Examﬁle 4 4a

W(Q?&% SB@ﬁtyl-N-(Z,G-dimethyl-4-mog?holin-4-y|-phenyl)-aceta‘?ﬁwmms" 000159
2,6-Dimethyl-4-morpholin-4-yl-phenylamine (0.50 g) and cyclopentylacetyl

chloride (0.53 ml,) were dissglved in acetonitrile (5 mL) and he t
Vieldnack GO A B S b ReS et b IR
(s00"MBpYasNAdded RRdstha, BIaSlUCt was, Sl it Sy 0BoelBH Y X 2B ¢,

mL). The organic phases were a%sijge%vséiégﬁbq (50 mL), dried over
2H).A dgrféRi #s bt Bofl atetin |, ‘The crude product was

purified by flash chromatography to furnish 0.138 g (20%) of the title

compound as an off-white solid. LC-MS-TOF (m/z) 317 (MH+); tR = 1.93,

(UV, ELSD) 95%, 20 100%. 1H NMR (500 MHz, DMSO-d6): 1.21 (m, 2H),
ExakgR @, 211), 1.61 (m, 2H), 1.76 (m, 2H), 2.07 (s, 6H), 2.11 (m, 1H), 2.25

d, 2H), 3.05 (dd, 4H), 3. d, 4H), .6.63 (s, 2H),. 8.94 (s,.1H). Th
Sa ZSNSIAREPE D A R e Vg ge.
o O e UVIEL DY otgt donk. 4o
-MS- m/z +);,.tR =225, % %. 4c
at 257G Tt d i hRA AT NES! B |héw&é$8ﬁg‘ﬂf§%ﬁrb#e§% -ACetamide.
O ke S0 Al DA OIa) & 00 (o G 2 (0 113 3 50
%. : Hz, -d6): 2. S, . &1,
i g AP ZB 8 SIS ot R dea e By

2,6-2005I08 74 o BT 2005HO0AARINE@ 4D g) and magnesium oxide (0.20 g3

2,3-Dihydro-benzofurgn-2-carboxylic acid £2.6:dimethyl-4-mqr in-4 vi-
wer A AMTAERSHRRETHVE PRGN (i 53 N o 440 o,
therﬁﬁl;&%@ﬁl‘%’gugﬁ@@itd (NMR GR00Mbtr: PMSO~ES dd@hiteaHy 3108 @l

4H), 3.30.(m, 1H), 3. d, 1H), 53.71 (dd, 4H 31. 8
the SRR IR ¢ T b iqpiandy b hpRgo. B e
the title compound as an off-white solid. LC-MS (m/z) 345 (MH"); tz = 2.36, (UV,
ELSD) 97%, 100%. "H NMR (500 MHz, DMSO-de): 1.23 (m, 2H), 1.44 (m, 4H),
1.60 (m, 4H), 1.73 (m, 2H), 1.99 (m, 1H), 2.07 (s, 6H), 2.18 (d, 2H), 3.05 (m, 4H),
3.71 (m, 4H), 6.63 (s, 2H), 8.94 (s, 1H).

Example 6

6a (2,6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid benzyl ester.

Benzyl chloroformate (32 mg) was added to a solution of 0,15 M 2,6-dimethyl-
4-morpholin-4-yl-phenylamine and 0.30 M N, N-diisopropyl-ethylamine in
1,2-dichloroethane (1 mL), The vial was shaken for 16 hours and concentrated in
vacuo. Aqueous sodium hydroxide (1 M, 2 mL) was added and the crude mixtore was
extracted with isopropyl acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase vvas
concentrated i vacuo and redissolved in dimethyl sulfoxide (0.5 mL) of which 0.2
ml, was subjected to preparative LC-MS purification to furnish 9.5 mg (47% yield) of
the title compound as an oil. LC-MS (m/z) 341 (MH"; tr = 2.28, (UV, ELSD) 10027,
100%.

The following compounds were prepared analogously:
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4e 3-Cyclohexyl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl) propionamide.
Yield: 8%. LC-MS-TOF (m/z) 345 (MH+); tR = 2.64, (UV, ELSD) 97%,
WO "HH NMR (500 MHz, DMSO:66): 0.88 (m, 2H), 1.16 (RE 1Pf 24051900159
(m, 2H), 1.49 (q, 2H), 1.63 (m, 1H) 1.69 (m, 4H), 2.06 (s, 6H), 227 (t,
2H), 3.05 (dd, 4H), 3.71 (dd, 4H), 6.63 (s, 2H), 8.95 (s, 1H). 4f
3-Cyclopentyl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl) propionamide. 15
6b (2693 A L Vish e Z)-SBAHIM St Bom 3 i AN ok S Dy 6ster.

100%.1H NMR M ( 9 H), 1.60
Yieldd 354G~ Mﬁ(ﬂ%‘? 4%% "BH)@%&# 2@}%5?#(& @62 3.73 (dd,

4H) 6.74 (s, 2H), 9.01 (s, 1H). 4g

2,6-Dimethyl-4-morp y) 2-(4-1l yoro ide.

6o 350 T ETE AL RS AR TS DL U o,
Yield: 0%, mm@@pmmswﬁQMSEﬁsme%mﬂ%) 3.59 (s,

2H), 3.70 (m, 4H), 6.61 (s, 2H), 7.16 (dd, 2H), 7.38 (dd, 2H), 9.22 (s, 1H).

4h N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-thiophen-2-yl-acetamide.

6d o%gzg(é%%&%z |G MBS DF-feol Dy 3BA-{NHp YR =dudde. (UV, ELSD) 97%,
06, 4iN

Yielg: Mrﬁe%@fWﬁ%éﬁﬁ-@;WBh&y% 3 G e RS Y ield: 43%.
LC-MS-TOF (m/2) 305 (MH+): tR = 2.14, (UV, ELSD) 99%, 100%."H NMR
oo MHz, D 9 9 (s.,6H 2H), 3.05 (m,
f”%’@ 401 (%’ré) 143‘” é?;"(%d%g "899")% iile—#z%l 6>2<(a'§1n0|c acid (2,
Ylelﬁ. -y ROrpETD AMED Reny?)2a20i0ET Y BLET0EIOYE P5H6.
PCT/DK2005/000159 57 Yield: 14%. LC-MS (m/z) 305 (MH ): tR = 1.99,

(UV, ELSD) 95%, 97%. 1H NMR (500 MHz, DMSO-d6): 0.88 (t, 3H), 1.31
6 N((’D;$B)mltﬁﬁ(4m18}]%cﬂzﬁ@{ﬁ -y zaap(he@ﬂ)zcsrw:dﬁ 4H), 3.71 (m,

Yie @ ehoh S S R RO Ly Ao hes e

Cycloheptyl-acetic acid (0.45 g) and one drop of NN-dimethylformamide

was stirred at 25C for 2 hours under argon in a 1:1 mixture of oxalyl
chloride (2 M in

Example 7

7a 2-(3,4-Dichloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide.
3,4-Dichlorophenylacetic acid (39 mg) was stirred at 25°C for 2 hours under argon in
a 1:1 mixture of oxalyl chioride (2 M in dichloromethane) and 1,2-dichloroethane (1
mL total). The solvents were removed in vacuo and a solution of 0.15 M
2,6-dimethyl-4-morpholin-4-yl-phenylamine and 0.30 M N, N-diisopropyl-ethylamine
in 1,2-dichloroethane (1 mL) was added to the resulting acid chloride. The vial was
shaken for 16 hours and concentrated in vacuo. Aqueous sodium hydroxide (1 M, 2
mL) was added and the crude mixture was extracted with isopropyl
acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase was concentrated in vacue
and redissolved in dimethyl sulfoxide (0.5 mL) of which 0.2 mL was subjected to
preparative LC-MS purification to furnish 2.7 mg (11% yield) of the title compound
as an oil. LC-MS (m/z) 394 (MH"); tr = 2.40, (UV, ELSD) 80%, 100%.

The following compounds were prepared analo gously:
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10 dichloromethane) and 1,2-dichloroethane (12 mL total). The solvents

were removed in vacua and the resulting acid chloride was redissolved in
WQEMHAHKFTR (8 mL) and 2,6-dimethyl-4-morpholin-4-yl-phenylBftHRRI&H 00159

g) and magnesium oxide (0.20 g) were added. The reaction mixture was

stirred at 25C for 16 hours under argon and then filtered through Celite

7b 2(¥eddyimne Soedinie-phend b cbrosathutetmenhalty - rerdcrude
acet pguct was purified by flash chromatography to furnish 0.133 g (16%) of
~_the title compound as an off-white solid. LC-MS m/zﬁ}sédﬁf Vs/é)ﬁ) tR = 2.36,

YIGlQLM%EL@M@f%?l@bMWI\)J\RR‘:(%@&M;m s 18%4m, 2H),
1.44 (m, 4H), 1.60 (m, 4H), 1.73 (m, 2H), 1.99 (m, 11-1), 2.07 (s, 6H),
2.18 (d, ZBI‘;P, 3.05 (m, 4H), 3.71 (m, 4H), 6.63 (s, 2H), 8.94 (s, 1H). 20

7c NESridiis el {omerphistiphaheriir Arluemasbnhsiit -acid

acetBEpY| ester. Benzyl chloroformate (32 mg) was added to a solution of
0.15 M 2,6-dimethyl- 25 4-morpholin-4-yl-phenylamine and 0.30 M

Vieldi\isbfraf§ ety Ao AL 1 2 A G EISE) SR PRE ral was
shaken for 16 hours and concentrated in vacuo. Aqueous sodium
hydroxide (1 M, 2 mL) was added and the crude mixture was extracted

7d NeGRibi68mespyl-dosesdedinatrybvdtenabt-anerbBaisry  Pha ikt phase
YiellagosoneenitatprLimvaquarpnd,redissolvedindisrstisghsuliondde (0.5 mL)

of which 0.2 30 mL was subjected to preparative LC-MS purification to
furnish 9.5 mg (47% vyield) of the title compound as an oil. LC-MS (m/z)

7e 333 cha(ﬁﬁgrﬁbzﬁf(&@%ﬂﬁH@D—?‘W&’%l%@@%@—ﬂi@d@@wﬁ@namide.

. .compounds were prepared analogously: WO 2 O%é(il 1754 .,

Vielh ORGP HOBR (e et A OISO
phenyl)-carbamic acid 2-chloro-benzyl ester. Yield: 33%. LC-MS (m/z)
375 (MH); tR = 2,53, (UV, ELSD) 99%, 100%, 5 6 .

X R S e T o R

YielRN$IA)-BOUREs (¥ieits 6T WS tny/z)(BAT, BUSD)BI%2 158 AUV,
ELSD) 99%, 100%. 6d Octanoic acid (2, 6-dimethyl-4-morpholin-4
ylphenyl)-amide.

7g 2-(3-Bromo-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl) -acetamide.

Yield: 22%. LC-MS (m/z) 404 (ME); tr = 2.19, (UV, ELSD) 95%, 100%.

7h 2-(3-Chloro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide.
Yield: 25%. LC-MS (m/z) 359 (MH); tr = 2.13, (UV, ELSD) 95%, 100%.

7i N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-p-tolyl-acetamide.
Yield: 26%. LC-MS (m/z) 339 (MH); tr = 2.04, (UV, ELSD) 99%, 100%.

7} N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-m-tolyl-acetamide.
Yield: 24%. LC-MS (m/z) 339 (MH'); tr = 2.03, (UV, ELSD) 88%, 100%.

7k 2-(3,4-Difluoro-phenyl)-N-(2, §-dimethyl-4-morpholin-4-yl-phenyl)-acetamide.
Yield: 24%. LC-MS (w/z) 361 (MH); tr = 2.03, (UV, ELSD) 99%, 100%.

71 N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(3 ~fluoro-phenyl)-acetamide.
Yield: 12%. LC-MS (m/z) 343 (MH); tg = 1.90, (UV, ELSD) 88%, 97%.
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Yield: 47%. LC-MS (m/z) 333 (MH); tR = 2.47, (UV, ELSD) 99%, 100%.
10 6e Heptanoic acid (2, 6-dimethyl-4-morpholin-4 yl phenyl)-amide. Yield:

WaGMsPERMS (m/z) 319 (MHh; tR = 2.20, (UV, ELSD) 91%, 9F$ot/DE2005/000159

6fN-(2,6-Dimethyl-4-morpholin-4 vyl 6P1enyl)-2 phenyl-acetamide. 15 Yield:
35%. LC-MS (mlz) 325 (MH+); tR = 1.80, (UV, ELSD) 99%, 100%.
Example 7 7a 2-(3,4-Dichlorophenyl)-N-(2,6-dimethyl-4-morpholin-4 yl

7m 2-PRERY ACHBINOR: 20 ARt ARRE RYIBRSLG 248438 ek pmgstied

~at 25C for 2 hours under argon in a 1:1 mixture of oxalyl cfgloride (2Min
Yield (28 drorVESae) 23R MBI didnIGrofth 4R ¢ ERDIR 8701’ 80lvents were

removed in vacua and a solution of 0.15 M
2,6-dimethyl-4-morpholin-4-yl-phenylamine and 0.30 M
7n Permudivseico (yatingeiire mar i plfichidrabaTaHed(E 1) was added to the
PentafSRUING @Y Shlarigesiiopuidwas Rmshakesiferil§ Aeurs and

concentrated in vacua. Aqueous sodium hydroxide (1 M, 2_mL) was

N {(CidbaEhele Bl M PR Stk R} N ey -

methASIHEAS HabviisfBRdhHat . oltde T1EOsY MU RRASEM ATy
concentrated in vacuo_and redissolved in dimethy| sulfoxide £ %)mL) Efl
NN-dippeshilormanidsGubletted HIRfIpMRre P S HurRtetion Y RPRIEK:

4-mofoHoRg4 A%y db et anpaveti3Aasran ety SR 2
H); tR = 2.40, (UV, ELSD) 80%, 100%. The following compounds welrg
mL) e peed B EGEE9N WEsTDG0 RIS 768 BT 260 FEYRT

o AT e e
acetamide. Yield: %. =1\ m/z +); = Z2.40), ,
saturgiedAqyenYs ABMENHR Fbl@fﬂ?éw?iﬁoémwm“ﬁmg%ﬂ\{@ R dater
1 AR el i -

.31, , %, %. - -Djmethyl-4-morpholip-4 \
flash GREI SR R B O Al AT P TSRO TR e
solid (MR 7/ 231 (IIBLER) 1880L100B5.SD) 99%, ©9%. 'H NMR (500
MHz, DMSO-de): 0.91 (t, 3H), 1.34 (m, 2H), 1.58 (qui, 2H), 2.06 (s, 6H), 2.27 (1,
2H), 3.04 (t, 4H), 3.71 (t, 4H), 6.62 (s, 2H), 8.94 (s, 1H).

The following compounds were prepared analogously:

70 4-Methyl-pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-p henyl)-amide.

Yield: 28%. LC-MS (m/7) 305 (MH"); tr = 1.88, (UV, ELSD) 98%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.91 (d, 6H), 1.49 (m, ZH), 1.57 (m, t H), 2.06 (s, 6H), 2.27 {1,
2H), 3.05 (t, 4H), 3.71 (1, 4H), 6.63 (s, 2H), 8.95 (s, 1H).

7p 2-Cyclopent-2-enyl-N-(2,6-dimethyl-4-morpholin-4-yl-phe nyl)-acetam ide.

Yield: 69%. LC-MS (m/2) 315 (MH); tr = 1.82, (UV, ELSD» 97%, 99%. "H NMR
(500 MHz, DMSO-dg): 1.51 (m, 2H), 2.06 (m, 1H), 2.08 (s, 6H), 2.23 {m, 1H), 2.29
(m, 1H), 2.34 (m, 2H), 3.05 (m, 4H), 3.72 (m, 4H), 5.73 (m, L H), 5.76 (m, 1H), 6.63
(s, 2H), 8.98 (s, 1H).

7g 5-Methyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-pFenyl)-amide.
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7e 3-(3-Chlorophenyl)-N-(2,6-dimethyl-4-morpholin-4 yl phenyl)

ide. Yield: 10%. LC-MS (m/z) 373 (MH+); tR = 2.2
W(Eé?@g?% 94%. 15 7fN-(2,6-Dimethyl-4-morpholin-4 C*%Kzoosmomw

ylphenyl)-2-(3,4-dimethyl phenyl)-acetamide. Yield: 44%. LC-MS (m/z)

i3 (3 S SAeihg 2 RN S hoH i B2 AR

soom;;k m%sémams gm(al) 604 (MHYAREYR. 199&% 3?3%4130'959/@;@09%1 {,
- 0

2H)y } ?£ﬁyi§'§ é]tﬁnﬁg ‘&%lgg g‘%&f@%@ :11% 350 (MH): tR = 2.13, (UV,

ELSD) 95%, 100%. 7i N-(2, 6-Dimethyl-4- morpholin -4 yl phenyl)-2
7 ST B 95 o A A B g o -ade. > (Y
Yleiﬂggngl)MSlyh&QWj tgaezg %eéﬂI\MEfLSIQ) -8%6(19925.3BONMR,

t nvi-N-
O TR TN Brar acbiae (ks L A [
(m, 38, MIA3; 6R1; 208l VHE BSD)(1998h), 3004, 4H), 6.63 (s, 2H), 8.95 (s,
lH)71N-(2,6-Dimethyl-4-morpholin-4-yl phenyl)-2-(3 fluoro phenyl)-acetamide.

Yield: 12%. LC-MS (m/z) 343 (MH+): tR = 1.90, (UV, ELSD) 88%, 97%.
WO 2005/087754 PCT/DK2005/000159 60 7m 2-(2-Chloro phenyl)-N-(2,

eth lin LC-MS (tn/z)
7s }%Q?WI}/ @250€8 é}Y % %%@%%91% é@ﬁfeé?r?mc acid (2,
Yle&mﬁ%tmmqmpﬂﬁ%mhenw am;cﬂ@v?sh&zawg@aq%éﬂ@wli
|ne )
(Somggm?éﬁ#glgmd% h)?/fﬂt .ggk)(?qg{%jgy‘?%ﬁ%zﬁ )mzet%g enej- N3 r%set
(t, 4B3; mthaﬁﬁhlmﬁ%ﬁé,xﬁﬂhcir@%@hb@hﬁlélﬂ%déI(Ill@’ﬁ@)(wé@nfﬁ)?édﬁn
1H)dry N,N-dimethylformamide (3 mL) and stirred under argon for 2 minutes.

2,6- Dlmethyl 10 4-morpholin-4-yl-phenylamine (0.50 g) dissolved in dry
N,N-dimethylformamide (2 mL) was added to the reaction mixture, which

AR e B, EsegsamL s
3-Bthylpentanoic acid (0.79 g) and thionyl chloride (0.44 mL) were mixed in
acetonitrile (10 mL) and heated to 110°C for 5 minutes in a sealed microwave process
vial. 2,6-Dimethyl-4-morpholin-4-yl-phenylamine (1.25 g) dissolved in acetonitrile
(10 mL) was added to the reaction mixture and heated to 150°C for 15 minutes in a
sealed microwave process vial. Saturated aqueous sodium bicarbonate/brine/water
(1:1:1, 50 mL) was added to the crude mixture and it was extracted with ethyl acetate
(3x 50 mL). The combined organic phases were dried over magnesium sulfate and
concentrated in vacuo. The crude product was recrystallized from hot toluene, and the
product was collected by filiration, washed with cold toluene and dried in vacuo to
furnish 0.59 g (30% yield) of the title compound as an off-white solid, LC-MS (m/z)
319 (MH); tg = 2.04, (UV, ELSD) 98%, 99%. IH NMR (500 MHz, DMSO-dg): 0.87
(t, 6H), 1.35 (qui, 4H), 1.76 (m, 1H), 2.07 (s, 6H), 2.20 (d, 2H), 3.05 (4, 4H), 3.71 (t,
4H), 6.62 (s, 2H), 8.94 (s, 1H).
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saturated aqueous ammonium chloride/water (1:1, 20 mL), water (20 mL),
brine/water (1:1, 20 mL), dried over magnesium sulfate, concentrated in
WO RO purified by 15 flash chromatography to furnish 0.28¢ @1§3405/000159
yield) of the title compound as a white solid. LC-MS (m/z) 291 (MH+); tR
=1.61, (UV, ELSD) 99%,!99%. 'H NMR (500 MHz, DMSO-d6): 0.91 (t,
Example 4.34 (m, 2H), 1.58 (qui, 2H), 2.06 (s, 6H), 2.27 (t, 2H), 3.04 (t, 4H),

Sa }p%ﬁéié}e%!j!h]\ﬁ&%@r@iﬁﬁﬁl@a ViAS s N OnG e AP Were

epared analogously: 70 4-Methyl-pentanoic acid (2,
acetgudiienethyl-4-morpholin-4 ylphenyl)-amide. Yield: 28%. LC-MS (m/z) 305

2~cy@YH%éh%ﬁ-ﬁi(§§)r£>%\6»éh%iﬁb&ﬁ%ﬂ%ﬂ%ﬁlﬂ@%ﬁn@ﬂ}%ﬂb@lma@n@t&):
0.9 g, 6H), 1.49 (m, 2H), 1.57 (m, | H), 2.06 (s, 6H), 2.27 (t, 2'?&?'85’ (t,
(1b, 13 ;e FryEdihowsis ssidd) mgh pguaqys patasyium carbonate (5 M,

=X RGN {21650 s Relinsde b phe Wil aeatamisle.
kL) é?gl %i69%. @éﬁ\%%% 3%3 (uﬁ%ﬂ )séwﬂ.sz, (U\¥/, %st?m 97%, 99%.

130°F fndQ niBoteniE A BMSONIBRYIaEe prAce Vsl oBgAcatPNIYETELe 516f),

, r > {40 edi ethtt), 5.73
ﬁlte%n%%ﬁ%g%% %nggg?!%%gg}%(%?s Qﬁ[zég?hg%%gsﬁl%%g% g - @%I-,h%?(anoic

sul okt (9,6-aki vy Rublipgiashislprengiagine AR R oe OB 5 B8 754 / 108
a 8"/}23 ﬁf@%@%@%‘@&%&ﬁn&( iRld: A1deGMB VR 8A9)MH PMIER; %218,

LSD) 96%, 99%.'"H NMR (500 MHz, DMSO-d6): 0.87 (d, 6H), 1.21
L3 YHELEBY 7 o3192.07 (s, 6H), 2.24 (t, 2H), 3.05 (t, 4H), 3.72 (t, 4H),
6.63 (s, 2H), 8.94 (s, 1H). 5 7r 3-Methyl pentanoic acid (2,
6-dimethyl-4-morpholin-4-yl-phenyl)-amide. Yield: 31%. LC-MS (m/z) 305
The @ofibpyyitre compeupds/WEIE a8g9g94sUR (500 MHz, DMSO-d6):

B B A aon (& 111
Vielth AR Ao S e P @I T I ISy e,

8¢ 2-Cyclopentyl-N-(4'-fluoro-S-morpholin-4-yl-3 -trifluoromethyl-biphenyl-2-yl)-
acetamide.
Yield: 20%. LC-MS (m/z) 451 (MH"); tr = 3.18, (UV, ELSD) 99%, 99%.

8d 2-Cyclopentyl-N-(4"-methyl-5-morpholin-4-yl-3 ~trifluoromethyl-biphenyl-2-yl)-
acetamide.

Yield: 51%. LC-MS (m/z) 447 (MIT"); tg = 3.32, (UV, ELSD) 97%, 99%.

8e 2-Cyclopentyl-N-(3 Lmethyl-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
acetamide.

Yield: 37%. LC-MS (m/z) 447 (MHY); tg = 3.33, (UV, ELSD) 99%, 99%.

8f 2-Cyclopentyl-N-(3', 4-difluoro-5 -morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
acetamide.

Yield: 51%. LC-MS (m/z) 469 (MHE"); t =3.29, (UV, ELSD) 99%, 99%.
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Yield: 68%. LC-MS (m/z) 303 (MH+); tR =1.71, (UV, ELSD) 99%, 99%.1H
NMR (500 MHz, DMSO-d6): 1.69 (qui, 2H), 2.07 (s, 611), 2.09 _(ﬁr‘n 20,

WOABSWSIINY 3.05 (1, 4H), 3.71 (t, 4H), 4.99 (dd, 1H), 5.04 (ddb THP I Y,/000159
(m, 1H), 6.63 (s, 2H), 8.95 (s, 15 1H). 7t 3-Ethyl pentanoic acid (Z

6-dimethyl-4-inarpholin-4-yl-phenyl)-amide. . 3-Ethylpenianoic acid,(0.79 g)
8g 2“éﬁd‘“lﬁﬂfﬁw’&‘fﬂblﬁd‘é“Qﬁ’&ﬁ"ﬁﬁ.‘%’%‘e‘}:‘é’%ﬁ%@’&;ﬁi”" eﬁa@?ﬂﬂ@ﬁf@ﬂﬂﬁt End

phenpgaégg‘&g,,%pc for 5 minutes in a sealed microwave process 20 vial.
.. 2,6-Dimethyl-4-morpholin-4-yl-phenylami issol in
Vioh e D) RO RS e Te N or Ay o Feated o

150C for 15 minutes in a sealed microwave process vial. Saturated

agueous sodium bicarbonate/brine/water (1:1:1, 50 mL) was added to the

crude mixture and it was extracted with ethyl acetate (3x 50 mL). The
Exafm@®ned organic phases were dried over magnesium sulfate and 25

concentrated in vacyo. The crude product was recrystallized from hot
9a 2vGiyrdareiHaNre: %%6‘&25{3\?%%068%@{63% y ﬁ%?f@nﬁ%\‘iv}é’@ﬁ‘e% with cold -
N~(zselm%ﬁgdﬁsgﬂx%iﬂaﬁybﬁﬁﬁgmw z 91;33)632%@@@((' h)efrﬂde' (g&mg),
compound as an off-white sglid. LC-MS (m/z), 31 +), IR =2.04, (LIV,
SuINESBYIGES DO LU AT ITS® 0 G 69 & R 13t
mL)Had Waf& S,;D FH) e il 1RO il R v bai itk JwRlVolid B0atkiim
&

i S it s M9 200U oA RETIRSP 995 0188

orga%i@?ﬁ@@@WM@J@%@B@H&%W&WM%&%&&E&@nmmthyll"bhemit)ue

acetamide.

was gediyesiprchiyadcebysrafs Gttt srimied W msiing (hkhicacet
cycigg%ﬁdgééggpc}%rmg 43R5 criRaiRRIGaGId 34 R oRqURRESPRSASSIUM

nate (5 M, 90 L) and palladium(Il) acetate (1 mg) were mixed in

diluteckrdtieqyhegeirid G8ardd e seehed ot bR USSR RIEHRARTE
(20 ggz;gﬁa m&e@@ SB3CH9R MbdHIe ase fiereddeves fostia (bARKENY),

centrated In vacuo, redissolved in dimethyl sulfoxige (0.5 mL ar&g o
consutijetsd drodsreprdnve el MsTashrisroRtRERpPRSH 2 5%%1% L %)
of iR UE iR GOMPALIE RS FooRiertass) ol L GAMS; iz A4 (DA BILED)
84%, 98%.

ethyl acetate ¢ combined

9b 2-Cyclopentyl-N-(2, 6-diisopropyl-4-morpholin-4-yl-phenyl)-acetamide.

To a solution of 2,6-diisopropyl-4-morpholin-4-yl-phenylamine (279 mg) and
pyridine (245 pL) in tetrahydrofuran (2 mL) was added cyclopentylacetyl chloride
(210 L) and the mixture was stirred for 1 hour at 25°C. The reaction mixture was
dituted with ethyl acetate (20 mL) and washed with 10% aqueous sodium bicarbonate
(20 mL) and brine (20 mL). The organic phase was dried over sodium sulfate,
concentrated in vacuo and purified by flash chromatography. Recrystallisation of the
crude brown material from hot ethyl acetate/heptane furnished 122 mg (33%) of the
title compound as a white solid. LC-MS (m/z) 373 (MTF); tg = 2.58, (UV, ELSD)
98%, 99%. 'H NMR (500 MHz, CDClz): 1.19 (d, 12H), 1.27 (m, 2H), 1.60 (m, 2H),
1.68 (m, 2H), 1.93 (m, 2H), 2.40 (m, 1H), 2.41 (m, 2H), 3.05 (m, 2H), 3.17 (m, 4H),
3,87 (m, 4H), 6.49 (s, 1H), 6.70 (s, 2H),
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1.89, (UV, ELSD) 99%, 99%. The following compounds were prepared
analogously: 8b

WO2GHE pEYtyl-N-(5-morpholin-4-yl-3-trifluoromethyl-biphenyl-BGARIRZUZ{P01 59

ide. 15 Yield: 46%. LC-MS (m/z) 434 (MH+); tR = 3.16, (UV, ELSD) 96%,
99%. 8c 2-Cyclopentyl-N-(4-
fluoro-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)- acetamide. Yield:
Exa:ﬁ%ﬂ@-l'ﬂC'MS (m/z) 451 (MH+); tR = 3.18, (UV, ELSD) 99%, 99%. 20 8d
2-Cyclopentyl-N-(4'-methyl-5-morpholin-4-y|-3-trifluoromethyl-biphenyl-2-yl
10a 3z%WM@&~%WFEé:MQQME¥#WWJtﬁf@%@‘é‘? (UV, ELSD)

2,6-19if /002 WomR BSlin-4-yl-phenylamine ﬁo.zo g) and cyclopentylacetyl chloride
2-Cyclopentyl-N-(3'-methyl-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl
(149 b svenpissolverinstonitrila & mnlz)and hegirde REGQ By 10 minties

a seal S IniaPoha Rl 2 CUEOPRN YNGR il Tliaiare rehRlintfated in vacuo and
yl-3-trifluoromethyl-biphenyl-2-yl)- 30 acetamide. Yield: 51%. LC-MSén/Z)

puriligblwikesl: drenniography tefusmstodds medy Aol tusiitlsersapound as a
: ) {4<F . int
N oy p%ﬁrfg’gga' e gt O
(SO0MEy A8 EMe); 1R a5 ECBFDads0065h 2 ke e 3B 219
yslopentyl 42 8-gliethyy:4 meRhalindshanybrrostamider)

N-(2.6-Diethyl-4-morpholin-4-yi-phenyl)-4-methyl-benzenesulfonamide (78
mg), sulfuric acid (0.95 mL) and water (50 L) were stirred at 40C for 3

The RS IEEHRHd AN -WBRDIRIRES 3R owase added and the mixture was

basified with solid potassium carbopate. The mixture was extracted with
106 Hewpragieresis GrC28HET OSBRI S -Yr G AR P& were dried over
Yielaogiwn ediinie angdconcantEted iv YaeUuThEIESHUB Y, 98%. 'H NMR
(500 MHz, DMSO-de): 0.87 (1, 3H), 1.29 (m, 4H), 1.57 (qui, 2H), 2.27 (1, 2H), 3.14 (,,

4H), 3.70 (¢, 4H), 6.68 (d, 2H), 9.22 (s, 1H).

10¢ N-(2, 6-Difluoro-4-morpholin-4-yl-phenyl)-3, 3-dimethyl-butyramide.

Yield: 58%. LC-MS (m/z) 313 (MHY); tg = 2.49, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-dg): 1,02 (s, 9H1), 2.15 (s, 2H), 3.14 (m, 4H), 3.71 (m, 4H), 6.68 (d,
2H), 9.15 (s, 1H).

10d N-(2,6-Difluoro-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenyl)-acetamide.
Yield: 68%. LC-MS (m/z) 351 (MH); tr = 2.52, (UV, ELSD) 96%, 99%. THNMR
(500 MHz, DMSO-de): 3.14 (t, 4H), 3.67 (s, 2H), 3.70 (t, 4H), 6.69 (d, 211}, 7.09 (m,
1H), 7.14 (m, 2H), 7.37 (m, 1H), 9.58 (s, 1H).

10e 2-Cyclopent-2-enyl-N-(2, 6-diftuoro-4-morpholin-4-yl-phenyl)-acetamide.
Cyclopent-2-enylacetic acid (0.17 mL), N, N-diisopropyl-ethylamine (0.50 mL) and
N-[(dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1-yl-methylene]-N-methyl-
methanaminium hexafluoro-phosphate N-oxide (0.55 g) were mixed in dry

N, N-dimethylformamide (3 mL) and stirred under argon for 2 minutes. 2,6-Difluoro-

4-morpholin-4-yl-phenylamine (0.20 g) dissolved in dry N,N-dimethylformamide (2
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was redissolved in tetrahydrofuran (1 mL) and mixed with pyridine (49 L)
and cyclopentylacetyl chloride (44 L). The mixture was stirred for 1 hour

W398 0375 diluted with ethyl acetate (20 mL) and washed witH ¢§#3K2005/000159

agueous sodium bicarbonate (20 mL) and brine (20 mL). The organic

phase was dried over sodium sulfate, concentrated in vacuo and purified
mL)yassid et iherrndismmbcranisrhis. wes eiiwes Frifdtiweden Aoy A8
houx%.@&??lc{gct&l@'@@lﬂi% 23%addARHY AR Tréshle JHNseEkRNaBA%0NRERY0.

20 9b"2-Cyclopentyl-N-(2,6-diisopropyl-4-morpholin-4 yl .
Satu{ﬂﬁ%‘h%@@émwaﬂﬂ%/ﬁ@?ﬂ (1:1, 20 mL), water (20 mL), brine/water
(1:12% HisPRIRAY bdemaneRedinm witpheidaseinead Smananmdopiidieg 6345

L) in tefrahydrofuran ( nl].slfg was adged ég}yclopenty!acetyl chloride (210
flashyqhyewmatgesaptin dmishdirbe (61 1o NeRIAPEEE IR PBRAIBY ANRMHY e

solivas2Riditsies yathstwh.agetated2QUvl Eartyasiie dovith IQ¥ARI(sE0US
sodium bicarbonate (20 m%)&and brlneézo mL). The o ?‘]r#c R&;Lie gﬁs

MHgriBYSarishch i G 205 Bn . A7 VEELH Uit e By HAH®

archrematagrnpiyt RecrvsialisptanieihecswesonnngteHal from hot
ethyl acetate/heptane furnished 122 mg (33%) of the title compound as a

white solid. LC-MS (m/z) 373 (MH+); tR = 2.58, (UV, ELSD) 30 98%,
T‘laeg%?{%'\!lﬁlég\éﬁiﬂgé)%hﬂ% Feb¥addd: ahadBdeuslyH), 1.27 (m, 2H), 1.60 (m,

, (m, 2H), 1.93 (m, 2H), 2.40 (m, 1H), 2,41 (m, 2H), 3.05 (m, 2H),
1073 Bielobts) | Do o g2 A o T A SRS
YieRETEDK2R0R0004/50: SAEREM pIe-LDINAG FISDE NS, 'H NMR
6-difluoro-4-morpholin-4-yl

-pheny|)-acetamid
(508 MG proh e LR O3S P ebEDe7e SR
(m, Aigrisle 1341 491h.) vere disBob/ad (1) akpiendyil@, (AH)9.a0¢shiHied to
150C for 10 minutes in a sealed microwave process vial. The reaction
mixture was concentrated in vacuo and purified by flash chromatography
to furnish 228 mg (75%) of the title compound as a white solid. LC-MS
(m/z) 325 (MW); tR = 2.61, (UV, ELSD) 99%, 99%.'H NMR (500 MHz,

Ex L6): 1.19 (m, 2H), 1.51 (m, 2H), 1.60 (m, 2H), 1.74 (m, 2H), 2.19

11a 2-Bicyclo[2.2.1 hept-2-yI-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl-

phenyl)-acetamide.

Bicyclo[2.2.1Thept-2-yl-acetic acid (160 mg), N,N-diisopropyl-ethylamine (0.44 mL)
and N-[(dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1 -yl-methylene]-N-methyl-
methanaminium hexafluoro-phosphate N-oxide (0.47 g) were mixed in dry

N, N-dimethylformamide (3 mL) and stirred under argon for 2 minutes. 2-Methy!-
4-morpholin-4-yl-6-trifluoromethyl-phenylamine (0.18 g) dissolved in dry

N, N-dimethylformamide (2 mL) was added to the reaction mixture, which was stirred
at 25°C under argon for 16 hours. Ethyl acetate (20 mL) was added and the organic
phase was washed with saturated aqueous ammonjum chloride/water (1:1,20 mL),
water (20 mL), brine/water (1:1, 20 mL), dried over magnesium sulfate, concentrated
in vacuo and purified by flash chromatography to furnish 16 mg (6% yield) of the title
compound as a white solid. LC-MS (m/z) 397 (MI); tp = 3.12, (UV, ELSD) 91%,
98%.

The following compounds were prepared analogously:
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10 (m, 1H), 2.26 (d, 2H), 3.14 (m, 4H), 3.70 (m, 4H), 6.68 (d, 2H), 9.20 (s,

1H). The following compounds were prepared analogously: 10b Hexanoic
wae ?@,8%7-%fluoro-4-morpholin-4 ylpg nyl)-amide. Yield: 849,F L EINFZI05/000159

(m/z) 313 (MH+); tR = 2.60, (UV, EL§eD) 99%, 98%.'H NMR 15 (500 MHz,
DMSO-d6): O.87_(t,%§|j), 1.29 (m, 4H), 1.57 (qui, 2H), 2.27 (t, ZH), 3.14 (t,
116 Arifetimbpenienty 6 st G-mefps 2o (ephelrty (g luoromethyl-phenyl)-

amifsDifluoro-4-morpholin-4 yl phenyl)-3, 3-dimethyl-butyramide. Yield: 58%.
_ LC-MS (m/z) 313 MH+%' tR,=2.49, (UV, ELSD) 99%,99% 1H NMR 20
Yiel Gz, 9 (B %s tiom - 201 LY ISR (I 99%8), 3.71 (m,
4H), 6.68 (d, 2H), 9.15 (s, 1H). 10d N-(2,6-Difluoro-4-morpholin-4
ylphenyl)-2-(3 fluorophenyl)-acetamide, Yield: 68%. | C-MS (m/z) 351
11c kb args e (VB GETROG AR ARG ATy Do)
amiiMS0-d6): 3.14 (t, 4H), 3.67 (s, 2H), 3.70 (t, 4H), 6.69 (d, 2H), 7.09 (in,
~1H), 7.14 (m, 2H), 7.37 (m, 1H),9.58 (s, : . o
Yleiﬁ‘a’%%ié&%@@ﬁ@-ﬂ%iﬁ@ﬁ?' o elﬂﬁyﬁ'ﬁeﬁyﬂ%{&etamide.
Cyclopent-2-enylacetic acid (0.17 mL), N,N-diisopropyl-ethylamine (0.50
mL) and 30 . .
1fdpa:@ﬁ{ﬁlgﬁwrarﬁf%)b&Q:fz@f,@t%ffa%f&’fﬁ{gfiﬁw%mﬂ@ﬁt?ﬁmfé?{aﬁ’wmet
aceldigaethanaminium hexafluoro-phosphate N-oxide (0.55 g) were mixed in
. dry N.N-dimethylformamide. (3 mL) angd sti rgon far, 2y mi .
Yield 23 b B B et s 0 S et By
(5 OWJW?@QE@WMGQ&Z BHQZQ@@SQM@ESMDKHQOEB@;{MS&%B 06
mL) was to the reaction mixture, whi as stir
(. e 7 G Tt i ot oG R v e 2 e e €

1H)pbase(wastyashed with saturated agqueous ammonium chloride/water
(1:1, 20 mL), water (20 mL), brine/water (1:1, 20 mL), dried over
magnesium sulfate, concentrated in vacuo and purified by 5 flash

11eChiOpeRISSHBPIN. (B hremhishiOn L th¢Tia-Yeyyi6la)ifftnertittydgrpodhd as a
white_solid. LC-MS (m/z) 323 (MH+); tR = 2.49, (W, ELSD) 96%, 99%. 'H
aceigiig4500 MHz, DMSO-d6): 1.48 (m, 1H), 2.02 (m, 1H), 2.29 (M, 4H),

2-Me 3 (adrbhoBia4-(#1-GHtjfl BoTdn{edpletldmirkH), B 26 ¢ndl 1H), 6.68
cycggﬁ)gnH la%éztgl (csril%}_ig‘e (112 mg) were dissolved in acetonitrile (4 mL) and heated
to 150°C for 10 minutes in a sealed microwave process vial, The reaction mixture was
diluted with ethyl acetate (20 mL) and washed with water (2x 20 mL) and brine (1x
20 mL). The organic phase was dried over magnesium sulfate, concentrated in vacuo
and purified by flash chromatography to furnish 132 mg (52%) of the title compound
as a white solid. LC-MS (m/z) 371 (MH"); tr = 2.87, (UV, ELSD) 99%, 99%. H
NMR (500 MHz, DMSO-dg): 1.20 (m, 2H), 1.51 (m, 2H), 1.60 (m, 2H), 1.76 (m, 2H),
2.11 (s, 3H), 2.24 (m, 1H), 2.26 (d, 2H), 3.16 (1, 4H), 3.73 (t, 4H), 7.00 (d, 1H), 7.12
(d, 1H), 9.16 (s, 1H).

The following compounds were prepared analogously:

11f Hexanoic acid (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-amide.
Yield; 64%. LC-MS (m/z) 359 (MH); tr = 2.86, (UV, ELSD) 95%, 99%. "H NMR
(500 MHz, DMSO-dg): 0.88 (1, 3H), 1.30 (m, 4H), 1.58 (qui, 2H), 2.11 (s, 3H), 2.26
(t, 2H), 3.16 (t, 4H), 3.73 (1, 4H), 6.99 (d, 1H), 7.11 (d, 1H), 9.17 (s, 1H).
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10 The following compound was prepared analogously: JOf
2-Bicyclo[2.2.1]hept-2-yl-N-(2,

W@ HWRIBTE - morpholin-4-yl-phenyl)-acetamide. Yield: 56%. LECHBKGAIZH06159
351 (MH+); tR = 2.90, (UV, ELSD) d9%, 99%.1H NMR (500 MHz,
DMSO-d6): 1.11 (m, 4H), 1.43 (m, 4H), 1.85 (m, 1H), 2.00 (m, 1H), 2.11

lg @rﬁmwm&fw-mihﬂ.-fmmmf@f’fﬂ(é-fﬂéﬁwmﬁimsﬁwi9 (s,

butyl’?m'}z)?ew Example 11 11a 2-Bicyclo[2.2.1]hept-2
yI-N-(2-methyl-4-morpholin-4 yl-6-trifhtorometh¥£§hen D-acetamide. 20

YieBici#lo[2.6-MiSeipe/2)\A 580t 2kt 1180 tdY, W R-8iRopr &ty TARTME

: d =[G ' 2311l t idinal7s ,

AH) G 49 (J,WEDe TiRd:ididh N NiFBthyIformamide (3 mL) and stirred

under argon for 2 minutes. 2-Methyl-
4-morpholin-4-yl-6-trifluoromethyl-phenylamine (0.18 g) dissolved in dry
11 h%(&,ﬁmmwwd@@%%ﬁrﬁ@%m 'Jtllré'ﬁg%fﬁf AR raheryl-
acel¥Righ was stirred at 25C under argon for 16 hours. Ethyl acetate (20 mL)

~was added and the ())/t\%anic ase was washed with satlﬂjrateg agﬁre u
ViekhnAdhih e M TSR )0 iy wioids BISLY /B hat VR
508%1‘7%&01%@)0&/ r MegnesuMs WAl Igncen@ier) i yaquorendmesifigd
( by flas chroma%?)graphaeto%rr]nish%l%rl? G%Uield) of the title 30

THsdmpddndBs & WHe 480758 Wis 22 30 i) (R = 3.12, (LV,

ELSD) 91 %, 98%. The following compounds were prepared analogously:
WO 2005/087754 PCT/DK2005/000159 66 11 Db 5-%etlylz%e,gtanoic acid
€.

11i Hlarpin-acid 6fpmelhen Y- Hubromengr frew? (Afd: 6%.

Yiee ¥ (MENESPnbMi b1 (RIF3; 48 < 2Iv4, ELSDESATS) 999 Bl 41 NMR
5-Methyl-hexan0|g am%-methyM-mor holin-4 yl-ﬁwgrg%r}et ), 2.23

(50BRRA DAMSQR didicB 666 SHR- B (23873 AL (R 3:08 JUvr

(t, BESP) 8500189%.71 (s, 3H), 3.75 (¢, 4H), 6.43 (b, 1H), 6.49 (b, 1H), 8.78 (s, 1H).

11j 2-Cyclopentyl-N-(2-methoxy-6 -methyl-4-morpholin-4-yl-phenyl)-acetamide.
Yield: 81%. LC-MS (m/z) 333 (MH"); tr = 2.06, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-dg): 1.21 (m, 2H), 1.51 (m, 2H), 1.60 (m, 2H), 1.75 (m, 2H), 2.05
(s, 3H), 2.21 (m, 1H), 2.23 (d, 2H), 3.17 (m, 4H), 3.71 (s, 3H), 3.77 (m, 4H), 6.48 (b,
1H), 6.55 (b, 1H), 8.80 (s, 1H).

11k N-(2-Methoxy-6-methyl-4-morpholin-4-yl-phenyl)-3, 3-dimethyl-butyramide.
Yield: 90%. LC-MS (m/z) 321 (MH"); tr = 1.95, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-dg): 1.03 (5, 9H), 2.08 (s, 3H), 2.14 (s, 2H), 3.17 (m, 4H), 3.71 (5,
3H), 3.78 (m, 4H), 6.49 (b, 1H), 6.55 (b, 1H), 8.73 (s, 1H).

111 2-(3,4-Difluoro-phenyl)-N-(2-methoxy-6-methyl-4-morphol in-4-yl-phenyl)-
acetamide.

Yield: 41%. LC-MS (m/z) 377 (MH"); tr = 2.12, (UV, ELSD) 99%, 99%. TH NMR
(500 MHz, DMSO-dg): 1.96 (s, 3H), 3.09 (t, 4H), 3.59 (s, 2H), 3.71 (s, 3H), 3.72 {,
411), 6.34 (d, 1H), 6.42 (d, 1H), 7.19 (m, 1H), 7.40 {m, 2H), 9.13 (s, 1H).
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[ld 2-Cyclopent-2-enyl-N-(2-rnethyl-4-morpholin-4 yl-6-trifluoromethyl
phenyl)- 10 acetamide. Yield: 25%. LC-MS (in/z) 369 (MH); tR = 2.70,
WQERISET7EH) 96%, 99%."H NMR (500 MHz, DMSO-d6): 1.48 i FDHPr95PR0159
(m, 1H), 2.25 (m, 2H), 2.34 (m, 2H),6§.06 (m, 1H), 3.16 (t, 4H), 3.74 (t,

4H), 5.71 (m, 1H), 5.76 (m, 1H), 7.00 (m, 1H), 7.13 (m, ,1H), 9.23 (s, 1H).
11m 3SR erpreforspy %Mm%w&t@r%mrﬁ@]gﬂg%ﬁ%?%ﬁ%fw1‘3‘3-
Ot
-ivietnyi-4-morpnolin-4-yi-o-tririuorome - n . n
(500 BJioINS R A i 2 T e s o S e Or 225
(m, 280062166 3918 15QE 4en) 19 TigBHE)irs 7 SeqlaH)iCTday i) 063D,

vial. The reaction mixture was diluted with ethyl acetate (20 mL) and
1H), :48r{bd M 828,20 mL) and brine (Ix 20 niL). The organic phase

was dried over magnesium sulfate, concentrated in vacuo and purified by
flash chromatograp

hy to furnish 132 (52%) af the title compgund as a

11n 2o OO S e R o)L SV BORE, S0 1
acetd5iMR (500 MHz, DMSO-d6): 1.20 (m, 2H), 1.51 (m, 2H), 1.60 (m, 2H),

~1.76 (m, 2H), 2.11 (s, 3H), 2.4 (M, 1H), 2H) 373 (4,
iek o oS A PSS 51 LA THES Do S R
(500\(%@1@ gﬂgﬁ@iﬁ@pﬁ?@@ﬁj}{ﬁ@.ﬁlﬂﬂd@%@oeiéBﬁ(x'del), 3.71 (s, 3H|), 3.72(t,
-methyl-4-morpholin-4-yl-6-triflu -ajpide. (Yjeld: 0.

), MG i) G i, 0L BBt | LB bt B0 LFIARHR (So0
1H)_MHZ, DMSO-d6): 0.88 (t, 3H), 1.30 (m, 4H), 1.58 (qui, 2H), 2.11 (s, 3H),

2.26 (t, 2H), 3.16 (t, 4H), 3.73 (t, 411), 6.99 (d, 1H), 7.11 (d, 1H), 9.17 (s,
1H). WO 2005/087754 PCT/DK2005/000159 67 11g

110 3-3B08IDM-N# meyNAIneringrs dnpekytrittaonorheling ¥ ohayny)-
butyramide. Yield: 58%. LC-MS (m/z) 359 (MH+); tR = 2.76, (UV, ELSD)

acelgmifa9%,'H NMR (500 MHz, DMSO-d6): 1.03 (s, 9H), 2.13 (s, 3H), 2.18

BicySioPt. B2 4iihc3tik3eid (0.17 g) dissolved in oxalyl chloride (2 M in

dichloromethane, 0.7 mL) was stirred at 25°C for 2 hours under argon. The solvents
were removed in vacuo and the resulting acid chloride was redissolved in acetonitrile
(4 mL) and 2—metimxy~6~methy1-4-morpholin-4—y1-phenylamine (50 mg) was added.
The reaction mixture was heated to 150°C for 10 minutes in a sealed microwave
process vial and then diluted with ethyl acetate (20 ml.) and washed with water (2x 20
ml) and brine (1x 20 mL). The organic phase was dried over magnesium sulfate,
concentrated in vacuo and purified by flash chromatography to furnish 20 mg (25%)
of the title compound as a white solid, LC-MS (m/z) 359 (MH); tr =2.30, (UV,
ELSD) 99%, 99%. 'H NMR (500 MHz, DMSO-dg): 1.14 (m, 4H), 1.43 (m, 4H), 1.86
(m, 1H), 2.03 (s, 3H), 2.06 (m, ZH), 2.19 (m, 2H), 3.11 (1, 4H), 3.70 (s, 3H), 3.74 (4,
4H), 6.38 (b, 1H), 6.45 (b, 1H), 8.74 (s, 1H).

The following compounds were prepared analogously:

11p 4-Methyl-pentanoic acid (2—mez‘hmq;-6~mefhyb4-morpholin~4~yl-phenyl)—amide.
Vield: 66%. LC-MS (m/z) 321 (MH); tr = 1.99, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-ds): 0.90 (d, 6H), 1.47 (m, 2H), 1.58 (m, 1H), 2.03 (5, 3H), 2.24 (1,
211), 3.13 (m, 4H), 3.70 (s, 3H), 3.75 (m, 4H), 6.42 (b, 1H), 6.48 (b, 1H), 8.79 (s, 1H).
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5 4H), 7.00 (d, 1H), 7.12 (d, 1H), 9.12 (s, 1H). 11 h 2-(3,
4-Difluorophenyl)-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-
WIS Yield: 23%. LC-MS (m/z) 415 (MH+); tR = 2.77, (BUTBES§/000159
97%, 99%. 'H NMR 10 (500 MHz, BMSO-d6): 2.03 (s, 3H), 3.16 (t, 4H),
3.63 (d, 2H), 3.72 (t, 4H), 7.00 (d, 1H), 7.11 (d, 1H2, 7.17 (m, 1H), 7.38
11q Snvaksy-Resangtic veiyl (rmetbsandioatisl-4-morpho in-4-yl-phenyl}-amide.

(2 lin-4 D-amids, Yield8706.
e e
(500 DAFBOREHD-&3: @, 88-0L 5B, (h22m), 457 (Gl (-5 10.040 (3352 23! (&
2H), %S'@% .fﬁ]zﬁf(]ﬂ £h0:(3: $HfS3 %‘3*?&134%,(5.3434(11,%?76@24#(6; 9 rals)1 878

2-Cyclopentyl-N-(2-méthoxy-6-methyl-4-morpholin-4
ylphenyl)-acetamide. Yield: 81%. LC-MS (m/z) 333 (MH+); tR = 2.06, (UV,
ELSD) 99%, 99%.'"H NMR 20 (500 MHz, DMSO-d6): 1.21 (m, 2H), 1.51
(m, 2H), 1.60 (m, 2H), 1.75 (m, 2H), 2.05 (s, 3H), 2.21 (m, 1H), 2.23 (d,
Example 327 (m, 4H), 3.71 (s, 3H), 3.77 (m, 4H), 6.48 (b, 1H), 6.55 (b, 1H),

12a gﬁnﬁ-@cféﬁ&ﬁ%éﬁﬁ}lr@ﬂ{ﬁ@w@?ﬁmﬁm rehBlisrdyhpR Ry ReBumide.

-dimethyl-butyramide. 257Yield: 90%. LC-MS (m/z) 321 (MW); IR = 1,95,
N-(4eemnin-Sohioouts-gushykpRamid) 00 noe-psdrassiamde © Kpe. -
), B W . N.N-
-cfer S herHOuE) o ofitingh 00 fith shéPtetitkel AN
dimgghtfotprmgitler(dthody) 8nd deaied tmbbphe ks rpianss imbsselthmide.

ionf i kM SOl b Mbitn B EPVASRIYnd
mwr}r\glﬁij"’&e%(‘){geléﬂsﬁ’%ﬂb?\%@%ﬁ%@?%ﬁgﬁté@% 3.%)5 (5 2H). 371
mixigre3rs xnaqiedaviih ethyl ecetaty, Gx80@ 2T by aembingd greanis fhpses
i 4 Q01§96 didrsulf:
wer%lﬁéﬁg%ﬁéﬁ%%%%Y%éﬁ%%%ﬁﬁgﬁgiﬁéﬁ%%%f holin-4 yl wate
and pprerryiiralestimiies:o Vi coii preduisven R (ilapbt Rl eraatography
to AiriiSP A5 he g?f%gWMgti(@&M MSOMIES dofid. MT-MD (Z8# 65,
1H), 2.05 (s, 3H), 2.22 (m, 2H), 2.29 (m 21-1g 3.04 (mblrgosd])%tm
(MED: 1), 3.2:0 65 (8M) EL3B06H) 98%4 M (809aMptz, DMSO-dg): 2.04 (s,
3H), 3.10 (m, 4H), 3.65 (s, 2H), 3.70 (m, 4H), 6.79 (d, 1H), 6.85 (d, 1H), 7.07 (dt,
1H), 7.19 (m, 2H), 7.37 (m, 1H), 9.52 (s, 1H).

12b N~(2—Chloro-6—methyl—4—morpholin—4-yl—phenyl)-2-cyclopentyl—acetamide.
N-(4-Amino-2-chloro-6-methyl-phenyl)-2-cyclopentyl-acetamide (830 mg), bis-(2-
chloroethyl)ether (3.35 mL) and potassium iodide (470 mg) were mixed in absolute
ethanol (33 mL) and heated to 170°C for 1 hour in a sealed microwave process vial.
The crude mixture was concentrated in vacuo and purified by flash chromatography to
furnish 390 mg (41%) of the title compound as a white solid. LC-MS (m/z) 337
(MI); tg = 2.61, (UV, ELSD) 97%, 99%. "H NMR (500 MHz, DMSO-dg): 1.22 (m,
2H), 1.51 (m, 2H), 1.61 (m, 2H), 1.77 (m, 2H), 2.11 (s, 3H), 2.25 (m, 1H), 2.26 (m,
2H), 3.10 (m, 4H), 3.71 (m, 4H), 6.80 (d, 1H), 6.84 (d, 1H), 9.18 (s, 1H).

Table 1. Reagents used for the preparation of compounds in Examples 1-12.

Name Supplier CAS no. Cat.no.




5 1H), 6.49 (b, 1H), 8.82 (s, 1H). I In 2-(3-Fluoro
phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4 yl phenyl)- acetamide.
WORMF§ %S4, |LC-MS (m/z) 359 (MH:}' tR = 2.02, (UV, ELSD) BO#DEa#} /400159
NMR 10 (500 MHz, DMSO-d6): 1 g(s 3H), 3.09 (t, 4H), 3.61 (s, 2H),
3.71 (s, 3H), 3.72 (t. 4H). 6.34.(d. 1H).6.42.(d, 1H) 7.07 (dt 1H) 719
Name(m 2H) 7.36 (m 1H), 9.13 (s, BWypleto CAS no. Cat.no.

ZYIIN-(2- mem@gmﬁ methyl %m@mh:olm Myjlphenyl)

2- dlﬁémﬂﬁﬁéﬁpéﬂér‘?‘wlé?ﬁ%ntsswg}@ removed IR® %gac} and the

damett@SBkhing acid chloride was redissolved in acetonitrile (4 mL) and
IHaﬁ:lg %&mgﬁ@_wzﬁdmgfmgmW&pnenylamme (50 mg) Wagﬁadded 20

T FRX502- 1
procrepss V|aI and then daVuted with ethyl acetate (20 mL) an

hydl’w&@ﬁé?d with water (2x 20 mL) and brine (Ix 20 mL). The organic phase
7 3 des drisshokenmagiesitichisidfaldsy sohieentratetV i vigcbio an8@dPired by
74 s SR RIZ Py to furnish 205mg (gb%) ogiBa4ifie compeusE7as a

26’”#—“1%?@% %%Hz DMSO-d6): 1 ?‘Zf i, AH). 1.4 (m. AH). .86 (m 1|_£
5,6 DR OB Ry BHIB M, 2H), 2,19 (9B, 3.11 (¢, 2370 (s, 3L/ 374 (1
2-[0-Giivor 3B ey bty BtdhnbiphéineS Adafs, 1H). The-following condibiing@g’-1
hydrggg{%@erepared analogously: 30 11p 4- Methyl pentan0|c aC|d

2 AR SRR S Uy, ATED) T e
2-chDRSEYLB)eOTT s, 6H), 1.47 (MABESY1.58 (m, i%j“?b% (s, éﬁ’?"ﬁ ba .

2Ch¥dTBph'5n3tﬁ((dﬁ’h &), 3.70 (5, 3H), 3ATGrin, 4H), 6. 2BAb3&H), 6489(Qﬁ3ﬁ—|)

2-CglpRURIH: TR el aon | A ) 22t (R « 5 % qnvi
2-MELBDY-04 5 1980s2RINMR Aldrich  ~ "50868-73-0 36,009-0
2-Methyl-6-(triflucromethyl)phenylamine ABCR - FO3171PF
2-Naphthylacetic acid Aldrich 581-96-4 31,791-8
2-Phenylmorpholine hydrochloride Array - 2FMA-C-1
2-Phenylthiomorpholine hydrochloride Axray - 2TMA-0-1
) 2-Pyridin-3-ylthiomorpholine hydrochloride ~ Array - 2TMA-PO3-1
3-(3,4-Difluorophenyl)-propionyl acid Aldrich 161712-75-0 45,702-7
3~(3-Chlorophenyl)propionic acid ABCR 21640-48-2 TWC2925
3-«(Trifluoromethyl)phenylacetic acid Aldrich 351-35-9 19,335-6

3 A-D¥ichlorophenylacetic acid Aldrich 5807-30-7 28,000-3
3,4-Difluorophenylacetic acid ABCR 658-93-3 FO2874E
3,4-difiuorophenylboronic acid Aldrich 168267-41-2 46,508-9
3,4-Dimethylphenylacetic acid Vitas-M 17283-16-8 TBB000367
3,5,5-Trimethylhexanoic acid Acros 3302-10-1 26944-0250
3-bromopheny!lacetic acid Aldrich 1878-67-7 28,886-1
3-Chlorophenylacetic acid Aldrich 1878-65-5 (6,335-9
3-Cyclohexylpropiony! chloride Acros 39098-75-4 35071-0250
3-cyclohexylpropionyl chloride Acros 39098-75-4 35071-0250
3-Cyclopentylpropiony! chloride Aldrich 104-97-2 26,859-3

3-Ethylpentanoic acid Narchem 58888-87-2 58888-87-2




(500 MHz, DMSO-d6): 0.88 (d, 6H), 1.22 (m, 4H), 1.57 (m, 3H), 2.03 (s,

WS%ZZ}%t 2H), 3.09 (t, 4H), 3.70 (s, 3H), 3.73 (t, 4H), 6.35 (d, 11-1),
X¥134), 8.74 (s, 111). 5 Exam le 12 12a PCT/DK2005/000159

N-(2-Chloro-6-methyl-4-morpholin-4 yI phenyl)-2-(3 fluoro

phenyl)-acetamide.
Nam-(4-Amino-2-chloro-6-methyl-pHaapiE2-(3-fluorb45Henyl)-acetdhifie (616
,mulg}g@hgl@acgg&%;@hIoroef’hyl)ether Q@Q}L) and potﬂﬂsmm |od|dezm@-5ng)

'm%&%%%%"(‘f%%u was added’lé‘ﬁé?l}he mixturd. \R/aag 2%(tracte i
4-(T1eﬁlaydoametﬁma(r&>e80 mL). The combiiréd organic a8l weredd&hed
4B 'QVECHi'ﬁ{eﬂﬁ?faﬂ-ﬂJHemL) brine ('X A‘l&’xéﬁ“—) dried QWﬂ(iS.@d]um SLHT.&IB@.S

Wand-
A-Crlorppicaylaeeil forids ' ‘ y
odrapny_fio fam|sh 236 mg fﬁl %) nf the mlp r‘nmnnllnd

Z-Fiygrapbeariertl G m/z) 363 (MAIR = 2 56, fEAPYELSD) 9%@;9%%%
-ﬂuum@m&wm@mso d6): 2.04AEricBH), 3.10 (Ai6%pP;13.65 ($L.ZFF 3.70

4-F €0 o (d; J-"'Aldn\al{ (at, 1T- ims-@sw (m, 2H$,577935 (m,
ﬁiﬂ?‘f’%\?& dpentyl- acetantide, A

A-NiNofZHmifipronzetb HIoTere ATERR y |- ph &Ml - cyelopeHWéEetam|dé9(§‘§chq)
4 N;ﬁkﬁﬂcém&@lqmefxwl)ﬁiher (3 35 mmﬂﬂdapotassmnﬂﬁéaﬂe (470 ﬁ’ﬂngv%re

‘-‘.ll QW AVe. . Proc ava u--- O AN @A H
i e "\' ;U -.J‘u. 0

S-Hexerels iy purified by flash Chromaat%qranhv to furnls% 200 ma (410/n\ of
5 Ve liteeorageund as a white ol MS (m/z) B8ASEMH+); tRE 2.61,
Bengguhig,bg%w% 99%.H NMR (5&13;%42 DMSCa6R-1.22 (m}13pH81.51

1)1

Bw;%:id[%‘i I (}:’fi’?léadénéwd* T 2R 1T (S, 5"'?0047~éll>-$m 111-2;726% (m,

B ) 3L, A, 8 80 fe- 1) R gt ) 95t THY
ls‘é%Jb’foé‘Eﬂ‘étW e gents used for the Bsbaration of earasaunds in Examples
Bis2aRlom@mEBupplier CAS no. CabHEeWO 2005/0877gh 411347

BisdlechbyfichidedfdbbaM dium Acros 32005-36-0 29197-0050
Bromine Aldrich 7726-95-6 20,788-8
Butyl chloroformate Aldrich 592-3447 18,446-2
Butyryl chloride Aldrich 141-75-3 23,634-9
Carbamic acid rert-butyl ester Aldrich 4248-19-5 16,739-8
Chloroacetyl chlotide Aldrich 79-04-9 10,449-3
Cycloheptylacetic acid Lancaster 4401-20-1 15353
Cyclohexyl-acetic acid Aldrich 5292-21-7 C10,450-7
Cyclopentylacetyl chloride Lancaster 1122-99-2 14562
Heptanoic acid Aldrich 111-14-8 14,687-0
Hexanoyl chloride Aldrich 142-61-0 29,465-9
Morpholine Aldrich 110-91-8 25,236-0
m-Tolylacetic acid Aldrich 621-36-3 T3,809-1
N-[(Dimethylamino)-17-1,2,3-triazolo[4,5-6] Fluka 148893-10-1 11373

pyridin-1-yimethylene}-N-

methylmethanaminium hexafluorophosphate

N-oxide

N-Bromosuccinimide Aldrich 128-08-5 B8,125-5
Octanotc acid Aldrich 124-07-2 15,375-3




70 Name Supplier CAS no. Cat.no. (f)-2,2'-Bis(diphenylphosphino)-I,I'-
Aldrich 76189-55-4 48,108-4 binaphthyl
WM BHexylphosphanyl-biphenyl-2-yl)- STREM 213697-580TBERIA%000159
dimethyl-amine hydroqu nine (anthr&fuinone-1,4-diyl)diether Aldrich
45,670-5 2-(2-Chlorophenylthiomorpholine Array 2TMA-S02-1
Nammydrochloride 2,3- dihydro l-benzfpwhes-2- carborﬁ%ﬂ%ﬁ@oride M&pege

Pt V-]

paua‘ﬁ“%’ §%ergropvl phenylamine Aldrlc
Penta(fpvﬂfnhmﬁethyl)phenyl}thlomorph@ﬁ‘ﬁ]é Array 2Tﬁﬁ§%&7 1 h?&r’()léhlorlde
Phenﬂaédﬁsnmm&@dﬂloro -5-niho-benzon#itigchcros 203532384-6 3436 *ROBEG

phenfiﬁbw QraRpnzytchioroformmate "'\'%lﬁﬂcﬁ%‘*b Sl-ggitha/9-1 P2,000-9
—2-Chl 5

P"tasﬂl’cﬁ'?lﬁ?i“?%%g‘}’%rfg 067 9 2 CcyEsBntene-l-ace 256D

ic acid A|drl(‘h '
Propl@BEBKEIHG C11,285-2 2-MethoXydsethylpher§i&iiine Aldrith!*>-°

p~Toh@ﬁ$@ﬁifdn§1Q}3&a&Q9 O 2 Methyl GAQHﬂfdhloromethy{))prﬁmylam|neTAE’€R

morpholine.hvdrg -g.- Arra CMA-Q Dhen

m%ﬂ)}iﬂ’i‘ﬁ%‘ﬁlﬁfde Array 2TMA-0- PO n-3-ylt |02momhollne
SodinydHaeeride Airmay) 2TFNHALR03- 1A B 4-DifluordBAersf)propibh$i&did
hydriﬁw("ﬁ@i% JHQAIZ&%;?S -0 45,702-7 3 (3 Chlorophenyl}proplonlc aC|d ABCR

Smmérg PITETTY A §ig1e9%-3
Stannous{(Ih) chlorlde dihydrate Aldrich 10025-69-1 20,803-5
Tert-buty! hypochlorite VWR 507-40-4 081328

Tert-butylacetyl chloride Aldrich 7065-46-5 B8.880-2
Thiomorpholine Aldrich 123-96-0 19,627-4
Thionyl chloride Aldrich T719-09-7 23,046-4

Thiophene-2-acetyl chloride Aldrich 39098-97-0 19,599-5
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3,4-Dichlorophenylacetic acid Aldrich 5807-30-7 28,000-3
3,4-Difluorophenylacetic acid ABCR 658-93-5 FO02874E

WG Zpeifasrdphenylboronic acid Aldrich 168267-41-2 46,508-9 PEHDK2005/600159
Dimethylphenylacetic acid Vitas-M 17283-16-8 TBB000367
3,5,5-Trimethylhexanoic acid Acros 3302-10-1 26944-0250
3-bromophenylacetic acid Aldrich 1878-67-7 28,886-1
3-Chlorpphen I%cetic acid Aldrich 1878-65-5 C6,335-9

In vigre ang B VYR SE- MAchioride Acros 39098-75-4 35071-0250

‘The 3eayptaheladfthpiongntioritedoees BORAGIS shBB0 @R BDONE Or mOTe of

3-Cyclopentylpropiony] chloride Aldrich 104-97-2 26,859-3
the %]@%ﬁﬁbge%gnoic acid Narchem 58888-87-2 58888-87-2 WO 2005/087754
PCT/DK2005/000159 71 Name Supplier CAS no. Cat.no.

3:Fluorophenylacetic aGi i -25-9 24,804-5 3-Methylpentanoic
Re““a*&Y& ﬁ@ﬁgh%q%gl%%%ﬂggﬂ@cg\%ﬁ} ylphenylboronic acid Aldrich
This1#ea056 AKIBIOR defdeifing wniedey foryperisatingiermppausly-f the
36,960-8..4-Bramq-2,6-di ili ' -19- ,
P AR Rt AR OR L ACACl SaOO S e RoRQR
charthEllord preemdatatydwtorindingdichmebaldesegieddyg Tang et al. (Tang,

4-flyorophenyl ic agihAldrich:176p-93- | he
W e A e e oo Bed e e
moBR@EBRE deiitioed-feiflworomethyl)-phenylamine Aldrich 121-01-7

19,657-6 4-Nitro-2-methyl-phenylamine Aldrich 99-52-5 14,643-9

4-tolylboronic acid Aldrich 5720-05-8 39,362-2 5-Hexenoic acid Lancaster
An 285722 SuULPSE ey hestablyieaurs Mo aas-26le1dso Q2 channels

Werg %Ta%l(f Qjcoe{ %%q{éﬁ?'t&@ﬁ@{é‘fﬂ t%%e@&aliﬂéng%&luem layer on the day of the

experiment. Cells were seeded on the day before the expetiment and loaded with 1
nCi/ml [*Rb] over night. On the day of the experiment cells were washed with a
HRSS-containing buffer. Cells were pre-incubated with drug for 30 minutes and the
8RB efflux was stimulated by a submaximal concentration of 15 mM KClin the
continued presence of drug for additional 30 minutes. After a suitable incubation
period, the supernatant was removed and counted in a liquid scintillation counter
(Tricarb). Cells were lysed with 2 mM NaOH and the amount of 3*Rb” was counted.
The relative efflux was caleulated ((CPMsuper/ (CPMupert CPMeen))cmpa/

(CPMiuper/ (CPMsupert CPMeen))1smm xct)*100-100.

The compounds of the invention have an ECsg of less than 20000 nM, in most cases
less than 2000 nM and in many cases less than 200 nM. Accordingly, the compounds
of the invention are considered to be useful in the treatment of diseases associated

with the KCNQ family potassium channels.

Electrophysiological patch-clamp recordings in CHO cells

Voltage-activated KCNQ?2 currents were recorded from mammalian CHO cells by use
of conventional patch-clamp recordings techniques in the whole-cell patch-clamp
configuration (Hamill OP et.al. Pfliigers Arch 1981; 391: §5-100). CHO cells with

stable expression of voltage-activated KCNQ2 channels were grown under normal
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Bicyclo[2.2.l]hept-2-yl-acetic acid Aldrich 1007-01-8 12,726-4
Bis-(2-bromoethyl)ether Aldrich 5414-19-7 38,220-5
WBIeIpERFroethyl)ether Aldrich 111-44-4 C4,113-4 PCT/DK2005/000159
Bis(dibenzylideneacetone)palIadiurﬁ"fAcros 32005-36-0 29197-0050
Bromine Aldrich 7726-95-6 20,788-8 Butyl chloroformate Aldrich 592-34-7
cell culgpreamdBinysinchideidrerbatian athuyel Sorslesiraphysialagital sesqrdings
7 iR eSS <l i A
s 2L i e S A
to + 8@ yalbHaipcesaata ofioAIaTalY Soupih axenp RISHRFOR Bl R MFRNERT

hoidiﬁ%%{gﬁﬁw%é—lgg(ﬁ%ﬁ 462 oHevtengiciasd, AlAtichNadoldidhce
14,687-0 Hexanoyl chloride Aldrich 142-61-0 29,465-9 Morpholine

2001: Q860 P61 84D sBeeclertrakyaialnsigel s ieghcngpedbrdips goo-1

compOaHE MRIYIIAHRRIAL bt i Sefél G FikRo1A88 R LA ILBRR)2
pyridin-1-yImethylene]-N methylmethanaminium hexafluorophosphate
currem-&sem@@&@ﬁﬂéé@%ﬁhﬁ%%&ﬂ@ﬁ?@l@@@éé}ﬁ%%ﬁ S Keid

maxiﬁtﬂﬂqﬁ&&%@@&ééb%Jé&»sw&3905/087754 PCT/DK2005/000159 72
Name_Suppller CAS no. Cat.no. Oxalyl chloride Aldrich 79-37-8 32,042-0
palladium(ll) acetate Aldrich 3375-31-3 20,586-9 Pentanoyl chloride

SomLIHED 838mnthid ofthd A Bhenyiasrveehl esige] e d 3480 ward

P1,675-3 phenylboronic acid Aldrich 98-80-6 P2,000-
shift of the activ%tionythreshold or an increase in the maximmngmduced potassium

current is expected to decrease the activity in neuronal networks and thus make the

compounds useful in diseases with increased neuronal activity - like epilepsia.

Electrophy siological recordings of KCNQ2, KCNQ2/KCNQ3 or KCNQS
channels i cocytes .
Voltage-activated KCNQ2, KCNQ2/KCNQ3 or KCNQS5 currents were recorded from
Xenopus oocytes injected with mRNA coding for KCNQ?2, KCNQ2+KCNQ3 or
KCNQS5 ion channels (Wang et al., Science 1998, 282, 1890-1893; Lerche etal., J '
Biol Chem 2000, 275, 22395-400), KCNQ2, KCNQ2/KCNQ3 or KCNQS potassium
channels were activated by voltage steps from the membrane holding potential
(between — 100 mV and — 40 mV) up to + 40 mV in increments of 5-20mV (orby a
ramp protocol). The electrophysiological effects induced by the compounds were
evaluated on various parameters of the voltage-activated KCNQZ, KCNQ2Z/KCNQ3
or KCNQ5 currents. Especially effects on the activation threshold for the current and
on the maximum induced current were studied. _

The hyperpolarizing effects of some of the compounds were also tested directly on the

membrane potential during current clamp.

Maximum electroshock

The test was conducted in groups of male mice using corneal electrodes and
administering a square wave current of 26 mA for 0.4 seconds in order to induce a
convulsion characterised by a tonic hind limb extension (Wlaz et al. Epilepsy

Research 1 998, 30, 219-229).
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Potassium o_smate(VI) dihydrate Aldrich 10022-66-9 20,910-4 Propionyl
chloride Aldrich 79-03-8 P5,155-9 p-Toluenesulfonyl chloride Aldrich

WOHEIYH8 595-5 p-Tolylacetic acid Aldrich 622-47-9 T3,81025T/PK2005/000159

P_yridine-3-boronic acid Asymchem T692-25-7 111347 Sodium
bls(2-methoxyethoxy)aluminium Aldrich 22722-98-1 19,619-3 hydride
(70% in toluene) Sodium dithionite Aldrich 7775-14-6 15,795-3

Piloczﬁéﬁﬂgﬁg&@&g@@g’ﬂp&ihydrate Aldrich 10025-69-1 20,803-5 Tert-butyl
pochiorite VWR 507-40-4 081328 Tert-hutylacetyl chloride Aldrich

PilocaTp6s- e @Eegntes T ERBFSAIhERIBREIPRS%- BBSE|18. 63 PP FHIBIR
250m QUGN FE0100</ o83 Oertidiniop heomard ki abladiey Ay
98-97-0 19,599-5 WO 2005/087754 PCT/DK2005/000159, 73.1n vitro
of postms Wit amsting PRACBHAPEHRIST el ARG SRR ALRLa A
BehavidP 608 Teet 45 pRegyr more of the below models: 5 Relative efflux
through the ' KCNQ2 channel. This exemplifies a KCNQ2 screening

protocol for evaluating compounds of the present invention. The assay

Elect?ﬁég{%%ﬁ%gg%ﬂm{f{éyx thrrlogg(l; the KCNQ2 channel, and was
ording to a met i
A mmodi e BRI SRS EDBE S Do B ) R TSR s

; HORPS ; ssium channe
1_12)\(/:%%{'% ;g@é%rl{)a;oggtg;%ﬁe&&eﬁmlt %ﬂtﬂ@fﬂlcﬁﬂ acthaeatsicmakbiob@kiension
_ Xpressing voltage-gat CNQZ2 ch I
T L

eroufARETNeah Gellsuseisacdrman e day iefpembhemxpdmentargizure

loaded with 1 Ci/ml [86Rb i i
activife i osERES Wik %{:[merve ?ﬂ/ee gur}lrge% v%g }:qu%%x stz?ren%xfgo%qﬂé%%eus

mouse, however, if no seizure was observed then the current was increased by 1 mA.

This procedure was repeated for all 15 mice in the treatment group.

Chemical seizure -threshold test

The threshold dose of pentylenetetrazole required to induce a clonic convulsion was
measured by timed infusion of pentylenetetrazole (5 mg / mL at 0.5 mL / minute} into
a lateral tail vein of groups of male mice (Nutt et al. J Pharmacy and Pharmacology
1986, 38, 697-698).

Amygdala kindling

Rats underwent surgery to implantation of tri-polar electrodes into the dorsolateral
amygdala. After surgery the animals were allowed to recover before the groups of rats
received either varying doses of test compound or the drug’s vehicle. The animals
were stimulated with their initial after discharge threshold + 25 pA daily for 3-5
weeks and on each occasion seizure severity, seizure duration, and duration of
electrical after discharge were noted. (Racine. Electroencephalography and Clinical
Neurophysiology 1972, 32, 281-294).
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15

HBSS-containing buffer. Cells were pre-incubated with drug for 30
minutes and the 86Rb+ efflux was stimulated by a submaximal

WEIMEER$rftbn of 15 mM KCl in the continued presence of druffbPK2005/00015%

additional 30 minutes. After a suitabl8 incubation 20 period, the
supernatant was removed and counted in a liquid scintillation counter
Side @fiwrash). Cells were lysed with 2 mM NaOH and the amount of 86Rb+

Cen%ﬁ%%%@%ﬁ%?‘%i@%ﬂ&%f%é/‘fﬂéa%ﬁi‘éﬂlB%fﬂzéﬁgﬁMsél{H@E{ﬁ%DrMéé'I%fdld

ce CPMsuper/(CPMsuper+ CPMcell))15mM KCI)*
remalDOnLOCH S APt Siapasiort . IRvaawed KedvariaeElosirofoms dtian >

177%@@?”%'_ &Eéﬁ&ﬁ&gﬁﬁ@ﬁ 15sdban MyAashi ARaRY SasRelessihan

ccordingly, the compounds of the invention are considered to
red sernsefosserdtie arwatrorgn OV aisen st aladegtnnrba ines ey KN Q family

1369?5%%@?5@}3%@3@&813-a%%%&smmﬁiﬁlggieek@eyay@éamaag@rgm@ in

Voltage-activated KCNQ2 currents were recorded from

compeanhvetramerrored y isytherresta anobn ae ARpyRiaL cdinfr leesidings

Jeshal ' iRl ¢ bt ati g ktarpih Qiet.al.
trmg?ﬁge%ﬁ%{#gﬁg%%%m ?%%%gc:{éélfms;/vslgth stablg exp%ssion of
Behopiarye08¢iVatetY KARA)2 channels were grown under normal WO

2005/087754 PCT/DK2005/000159 74 cell culture conditions in CO2

incubators and used for electrophysiological recordings 1-7 days after
Phaphgier)iReI)2 potassium channels were activated by voltage steps up
The (BRI FRIPEMS I LEMb 6o AR & EREnlioea]) framnd p.o.

membrane holding potential between - 100 mV % 40 m Tatu@bggs

dosigg NwRGueibsleyIoth apd, (heyeafiars dsawine PO BRBISH YN e

PlasSifeaisdadbrd-RYhR Fasperade eI avEluaed on various parameters
of the voltage-activated KCNQ2 current. Especially effects on the
activation threshold for the current and on the maximum induced current
were studied. 10 Some of the compounds of the invention have been
tested in this test. A left-ward shift of the activation threshold or an
increase in the maximum induced potassium current is expected to
decrease the activity in neuronal networks and thus make the compounds
useful in diseases with increased neuronal activity - like epilepsia.



Cl
. holdingspmtential ripepiveldn: ot 6t ondghd!indOdaptipetofthéQzamerith formula

15 Electrophysiological recordings of KCNQ2, KCNQ2/KCNQ3 or KCNQ5
channels in oocytes Voltage-activated KCNQ2, KCNQ2/KCNQ3 or
KCNQO5 currents were recorded from Xenopus oocytes injected with
MRNA coding for KCNQ2, KCNQ2+KICNQ3 or KCNQ5 ion channels
(Wang et al., Science 1998, 282, 1890-1893; Lerche et al., J 20 Biol
Chem 2000, 275, 22395-400). KCNQ2, KCNQ2/KCNQ3 or KCNQ5
Bb’?gssium channels were activated by voltage steps from the membrane

increments of 5-20 mV (or by a ramp protocol). The electrophysiological
effects induced by the compounds were evaluated on various parameters
of the voltage-activated KCNQ2, KEEQ2/KCNQ3 25 or KCNQ5 currents.
Especially effects on the activation threskold {6}, the current and on the
maximum induced current were s. T hypB@blarizing effects of
some of the compounds wefe aJsotesteg directly on the membrane
potential during current clgmp. aximum electroshock The test was
conducted in groups of male'migsusing corneal(glectrodes and
administering a square waVe &rrent of 26 mA for 0.4 seconds in order to
indugg,a,£QNnvulsion characterised by a tonic hind limb extension (Wlaz et
al. Epilepsy Research 1998, 30, 219-229). WO 2005/087754
PCTMDKA0B5/000159 75 Pilocarpine induced seizures Pilocarpine
indUG@q§@%gr§s are induced by intraperitoneal injection of pilocarpine
250mg/kg to groups of male mice and observing for seizure activity
resultini§ fAioss 5 of posture within a period of 30 minutes (Starr et al.
Phar@%cgl;ogy Biochemistry and Behavior 1993, 45, 321-325). Electrical
seizure -threshold test A modification of the up-and-down method (Kimball
et al. Radiation Research 1957, 10 1-12) was used to determine the
medign {aresheld 1o, IndHeSoRiG BIREHIAY S XRBSIAN - AESPONSRIdRn/yn)yi,
corneal electroshock in groups of male mice. The first mouse of each
Ca.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, halo-

C;-alk(en/yn)vl, halo-Cs g-cycloalk{en)yl, halo-Cs.g-cycloalk{en)yl-
Cig-alk(en/yn)yl, C¢-alk(en/yn)yloxy, Csg-cycloalk{en)yloxy and
Cs.g-cycloalk(en)yl-C;¢-alk(en/yn)yloxy;

R2 is selected from the group consisting of halogen, cyano, Cj¢-alk(en/yn)yl,
Cag-cycloalk(en)yl, Csg-cycloalk{en)yl-C; g-alk{en/yn)yl, halo-
C¢-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl, halo-C; g-cycloalk(en)yl-
Ci¢-alk{en/yn)yl, Cye-alk(en/vn)yloxy, Csg-cycloalk(en)yloxy,
Cs.g-cycloalk(en)yi-Ci¢-alk{en/yn)yloxy, optionally substituted phenyl and
optionally substituted pyridyl; wherein phenyl and pyridyl are optionally
substituted with one or more substituents independently being halogen,

Ci¢-alk(en/vn)vl, Cs.g-cycloalk{en)yl or Cg-g¥cycloalk(en)y}~c;_6-aik(en/yn)yi;

R3 is Cs.g-cycloalk(en)yl-C; ¢-alk{en/yn)yl,



group received an electroshock at 14 mA, (0.4 s, 50 Hz) and was
observed for seizure activity. If a seizure was observed the current was
reduced by | mA for the next mouse, however, if no seizure was observed
then the current was increased by 1 mA815 This procedure was repeated
for all 15 mice in the treatment group. Chemical seizure -threshold test
The threshold dose of pentylenetetrazole required to induce a clonic
conwishost WasRN dasuna ROV diméebirfdsioy @élpened/fmt&te@ﬁl@(s mg /
mL at 0.5 mL / into a lateral tail vein of groups of male mice
(Nutt QEEF 5 PH %ﬁé%ée&r?&‘g%&macology 1986, 38, 697-698). Amygdala

kindImgianadﬁweﬂie%mg@ydﬁsmp{gmtﬁammnﬁpﬁibaneieﬁt;ﬁﬂagunto
the d | | Il d
o P DA RS QHIN BT AL GERSIO0H SHhes Var g AUk Q1 et
compabsithnedhiicihigis, wehictal Fhatanitoald fwene @iﬁnmﬂﬂtﬁdxmmatmir
initial after dlschar thr s QJZSA ally for3 ktsa[ g é‘?j
e O T LB R e A S ECER, nfter
duscm@@mwmwmmmamﬂewmnmhamr@my anktimidal 30
N 197 32, 281 29 2005/08 4 .
o RSB BB, L AL ay s A e Lyl el
werewhegsttael dujpsrirasuy ig ﬂmpmelemﬂ:;emmgeh rémaditik Gmhatayhd

t t D IT I 992 5
app f")é (Saﬁﬁrg eluﬁﬁ r [ug ang chtor ;ét xig ° 02

177- eir oc u’n ing the*number

of infzﬁﬁ((:'enéﬁlh.éaﬁ']%@h&ﬁmwmmsmagﬁkwammmﬁl
NeurO{)&ar@acb 519 7,.36 %369 1375). Hypothermic actions on the

r salts theréo
animadls core y temperature P6f the compound were measured by

either rectal probe or implanted radiotelemetry transmitters capable of

2. measing Slperatue (Koo, o 2RISR g el 2091
consisting of optionally substituted phenyl, optionally substituted naphthyl,
optionally substituted pyridine, optionally substituted 2,3~dithydro-benzofuran

and optionally substituted thiophene.

A compound according to any one of claims 1-2 wherein any Ar may be
substituted with one or more substituents independently selected among
halogen, C;.¢-alk{en/yn)yl, halo-Ci¢-alk(en/yn)yl and C, ¢-alk(en/yn)yloxy.
A compound according to any one of claims 1-3 wherein q is 0.

A compound according to any one of claims 1-3 wherein g is 1.

A compound according to any one of claims 1-5 wherein W is an oxygen

atom.

A compound according to any one of claims 1-5 wherein W is a sulphur

atom.



The pharmacokinetic properties of the compound were determined via. is.
and p.o. dosing to Spraque Dawley rats, and, thereafter, drawing blood
samples over 20 hours. Plasma concentrations were determined with
LC/MS/MS. 15 77 Claims 1. A siflastituted morpholine or thiomorpholine
derivative of the general formula | [err](1) whereingisOor1; Wis 0 or
S; Xis CO; Zis O; RIlis selected from the group consisting of halogen,

8. cyanACtrGpalk{enigo)ding3s. &gyn’ma:lﬁ@ém)ylks 1-7 wherein R1 is selected from

C3.8; c cloalk(en)yl: CI I hala Ci nky
halotg 20 C\lfc% LRY f% ﬁlg ?cycl’o%?(ea{nlsgﬁn}(é% rR)ff\fégen/yn)yl
C_6-@lketiian)yiony, a@:BQB -sptidatiyemyidaxy and
C3.8-cycloalk(en)yl-C7.6-alk(en/yn)yloxy; R2 is selected from the group
consisting of halogen, cyano, C_6- aIk;ﬁ\é g C3_8-c cloalk(en)yl

9. C3-8AcRIBRIIh ISR BEAK ARy i 5-Slkg njyl.
halo C3.8- cycloalk(en)yl halo-C3.8-cycloalk(en)yl- Cy6-alk(en/yn)yl,

k(en cloalk fo)'s

A e s s s faest B e ks fom
and ihptiooaly etihsiiptethpioidy,; svheoeid, phakidsing) py fidyd-are
P o R e e Ty SubRERATHN A
C3.8epyitinalli(emyliGicSatkdshlyn)yl; R3 is

C3.8-cycloalk(en)yl-Cl_6-alk(en/yn)yl, 78 each of R4, R5, R6 and R7 is

independently selected from the group
11, A compound according to claim 10 wherein R2 is C; ¢-alk(en/yn)yl.

12. A compound according to claim 10 wherein optionally substituted phenyl and
optionally substituted pyridyl may be substituted with one or more substituents

independently selected among halogen and Cj.¢-alk(en/yn)yl.

13. A compound according to any one of claims 1-12 wherein R4 does not
comprise Ar.

14. A compound according to any one of claims 1-13 wherein RS does not
comprise Ar.

13. A compound according to any one of claims 1-14 wherein R6 does not

comprise Ar.

16. A compound according to any one of claims 1-15 wherein R7 does not

comprise Ar.



consisting of hydrogen and At; Ards selected from the group consisting of
optionally substituted phenyl, optionally substituted naphthyl, optionally
substituted pyridine, optionally substituted thiophene, optionally
substituted furan, optionally substitutéd thiazole, optionally substituted
quinoline, optionally substituted indole, optionally substituted
2,3-dihydro-benzofuran, optionally substituted pyrimidine, optionally

17subsjitutedpyiee'e apdantionallysuhsiiuiad axasaie:. x@c}sf&iﬁgﬂa&laim 1,

substituents are independently halogen, CI_6-alk(en/yn)yl,
Cis-éNj&%%H?((en)yl, C3.g-cycloalk(en)yl-Cl-6-alk(en/yn)yl, halo-Cl-6-
alk(enly®)gt, Cl.6-alk(en/yn)yloxy, C3.8-alk(en/yn)yloxy; as the free base

or sals;thergod; & A cempound according to claim 1 wherein Ar is
selected from the group consisting of optionally substituted phenyl,

optionéﬁly Substituted naphthyl, optionally substituted pyridine, optionally
subshiutad Baamnpdepapdanburelaciaddioptidiatisosnlsontisdagisibprioaen.
3. A pglavaoundkesstdinigdo fatk@ns aftlatias vagowherein any Ar may be
subsgtuf gwi_tg, el e-substi independently selected among
halo%en : 26- I%n%@%haﬁbéﬁ%&ﬁfg&/&ﬁ%)and o
C1.6 2 @MyHIIBIR 42l tsisnsadrptacidraiag Boaiiomow crasigingof
whelterdrqdsiland .A&;compound according to any one of claims 1-3
whergin g iSile:8,/A compound according to any one of claims 1-5 wherein
W is an oxygen atom. 7. A compound according to any one of claims 1-5
wherein W is a sulphur atom. 78a 8. A compound according to any one
180f claimenppwobesiorRigsoseigctae dfamithe tHolpaduesistrgef balggen,
cyan%s&ke@-ﬂgﬁemg@wuﬁ@lﬁrsﬁﬁﬁ-aikéen/yn)yl and CI-6l-slk(en/ynl)yloxy-
9.Aco un rgli to cr%aim wherein R] is CL6- ns;yrg .10. A
o g S S e Aot SRR (R Trom
acetamide;
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-3-cyclopentyl-
propionamide;
N-(2-Chloro-6-cvano-4-morpholin-4-vi-phenylj-3-cyclohexyl-propionamide,
2-Cyclopentyl-N-(2, 6-dimethyl-4-thiomorpholin-4-yl-phenyl)-aceiamide,
2-Cyclopentyl-N-{2, 6-dimethyl-4-(2-phenyl-morpholin-4-yl)-phenyl] -
acetamide '
2-Cyelopentyl-N-{ 2, 6-dimethyl-4-(2-phenyl-thiomorpholin-4-yl)-phenyi] -
acetamide;
2-Cyclopentyl-N-{2, 6-dimethyl-4-(3-pyridin-3-yi-thiomorpholin-4-yl)-phenyl]-

acetamide;



the group consisting of halogen, cyano, C.6-alk(en/yn)yl, halo-
CL6-alk(en/yn)yl, Cl.6-alk(en/yn)yloxy, optionally substituted phenyl and
optionally substituted pyridyl. 11. A compound according to claim 10
wherein R2 is C1.6-alk(en/yn)yl. 12. A ggmpound according to claim 10
wherein optionally substituted phenyl and optionally substituted pyridyl
may be substituted with one or more substituents independently selected

among malogery &nd/C Belatle(Griyt 13- Rwompeimbrdeontding to any
one %M%gﬁ;@x@@eﬁ%y@%g%%% comprise Ar. 14. A compound
C

according to any one of claims 1-13 wherein R5 does not comprise Ar.
15. Addmpdartd ASrEmY ' 4 8 6 Erdiid ¢ L4 Ew g Ges not
compreselépeABl-Acenrmpdaind according to any one of claims 1-15
whergig: ompri A ftuted ine or
thiomaSholine e Sy e e SRRNE Wi o
or Sas€ignEds; 7 is O; R1 and R2 are independently selected from the
group-consinting-ut fradogen: halokdrfhalkienymyb&lSaabtenss)yl and
cyan:; is C3.gscygloalk(en)yl-Cy.6-alk(en/yn)yl: and.R4, R5, R6 and
R B R i e ane
At; or salts thereof. 18. A compound according to any one of claims 1-17,

said ﬁ@%@%@ﬁ;@, 6SEIREIBHTIONIBE AU FONSIING R pionamide:

2-Cyclope omaQ-6-trifluoromethyl-4-morpholin-4-yl phenyl)-
y3-8‘)F1)clgpemy -N—H.:?, g-]g imet Iy -4-morp c%in#-yl-}ehenly )-pryo;?ionar%z)de;

2-Cycloheptyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide,



acetamide; N-(2-Bromo-4-morpholin-4 yl-6-trii luoromethyl
phenyl)-3-cyclopentyl- propionamide; N-(2-Chloro-6-cyano-4-morpholin-4
yl phenyl)-3-cyclohexyl propionamide;
2-Cyclopentyl-N-(2,6-dimethyl-4-thiomd@rpholin-4-ylphenyl)-acetamide;
2-Cyclopentyl-N-[2,6-dimethyl-4-(2phenyl-morpholin-4-))l)phenyl]-
acetamide 2-Cyclopentyl-N-[2, 6-dimethyl-4-(2 phenyl-thiomorpholin-4-yl)
ph?ﬂﬂt}z-ﬁ‘}%&&lﬂﬁi&pﬁé{ﬁl@@- Igl-’clr\i!f{am%ﬂ'éﬂﬁmﬁhé%ﬁ}m?’-cyclohexyl»
pyridin-3-yl-thiomorpholin-4 yly phenyl]- acetamiide; 8

2-CYERspRRINEL2, 6-dimethyl-4-[2-(4-trifluoromethyl phenyl)-
thiomgmpwlisr4-ylhphehyliracelasvidBiuoromerhyl-phenyl)-2-cyclopentyl-
N-{4&[i2€%$1%5z%hlorophenyl)-thiomorpholin-4-yIJ-2,6-dimethylphenyl}-

2-eyC openoﬁ’-acetamide; 2-Bicyclo[2.2.1]hept-2 yI-N-(2,
6-dimétrsfhaerivtphdirt-aipghendl) 2 ddetafttiaecpedyclphemyi-Rqpiolin-
6-dimgp%ﬂ%mr@mﬁmﬁfdl-phenyl)-acetamide; 2-Cyclopentyl-N-(2,
6-dimethyl-4- holin-4ylphenyl)-acetamide; =
Oy P A AR A 51 Ry S i
3-CytlopémstiN-(2 Saimaethyl-4-morpholin-4 ylphenyl) propionamide;

2-CoclonephdNiA: Srdimethylstmaphalid-yphenymoetaminei Al

N-(2-Brbmo-4-morpl%o|m- -yl-6-trifluoromethyl-phenyl)-3-cyelohexyl-
progi8RAMHE A4 hloro-4-nzorpholin-4-y1-6-triluoromethyl
pheyl)s2ioyetopentyl-\acauniide2-Qyelopentyt-M-{2 phenyl)-acetamide;
6-dimethyl-4-[2-(4-trii luoromethyl phenyl)-morpholin-
4-ylJphenyl}-acetamide;



N-{4-[2-(2-Chlorophenyl)-rnorpholin-4 yl]-2,6-dimethylphenyl}-
2-cyclopentyl-acetamide; 2-Cyclopentyl-N-{4-[2-(4
fluorophenyl)-rnorpholin-4-yl]-2,6-dimethyl- phenyl}-acetamide;
2-Cyclopent-2-enyl-N-(2, 6-dimethyl-4-fbrpholin-4yl-phenyl)-acetamide;
82 2-Cyclopentyl-N-(4-morpholin-4-yl-2 pyridin-3-yl-6-trii luoromethyl
phenyl)- acetamide; 2-Cyclopentyl-N-(5-morpholin-4 yl-3-trii
luoromesihbiRhenyl2nshpmasiam Q;f%ﬁy- NH b _ ;
Iuoro-5-mor}_jr h'c?lji7| n-4¥31;1i-3-trl|ti7 Iuorc?fnwe?hy -biph@%ﬁgﬁ%zﬁ&?ggﬂg[ phenyl)
-2-Cy%q8%lgﬁ ~N-(4'-methyl-5-morpholin-4 yl-3-trifluoromethyl-biphenyl-
2-yl)Zatetdomidey 220 eloperiyliNAZHhetifild morphblipheyia2uii)-
Iuorq;pggyjag}phenyl- 2-yl)-acetamide;
2-Cyclopentyl-N-(3',4'-dfuoro-5-morpholin-4 yl-3-trii Iuorometh}yl-_bi henyl-
2-yl)Zaégfé?ﬁﬁf@fszdydﬂﬁ@iﬂy}:mq*z@!a?efhyﬂizﬁzmwmmeﬂw ~biphenyl-2-yl)-
pholu=dyiphiznyl)-acetamide;

2-Cyg| -N+(2,6-dii l-4-morpholin-4 1)- ide:
2-c§%|o§§gfr%’? S AT A o
210

2-C I-N-(2, 6-difluor 0-4-morpholin-4 ylphenyl)-acetamide;

2-Bi WQQ&?@B&H@?M‘@ Vil G-SHbluorsiA-moratelimdysRemylsiphenyl-
acet??/me; 2-Bicyclo[2.2.1Jhept-2

yI-N{ & A Horpholin-4yl-6-trifluoromethyl- phenyl)-acetamide;
2-Cyelopeiparo -3 {7 miigtinyt ot Srep pietiiedsyiie3triiilioramethyhtisier)-
acetamyele:grimyeiopentyl-N-(2-methyl-4-morpholin-4-yl-6-trii

luorometh Iphen}/IRI- acetamide;
2-Cyclopentyl-N-(2,6-diethyl-4-morpholin-4-yl-phenyl)-acetamide;

2-Cyclopentyl-N-(2, 6-diisopropyi-4-morpholin-4-yl-phenyl)-acetamide;
2-Cyclopentyl-N-(2,6-difluoro-4-morpholin-4-yl-phenyl)-acetamide;
2-Cyclopent-2-enyl-N-(2, 6-difluoro-4-morpholin-4-yl-phenyl)-acetamide;
2-Bicyclof2. 2.1 [hept-2-y1-N-(2, 6-difluoro-4-morpholin-4-vi-phenyl)-
acetamide;
2-Bicyclo[2.2.1[hept-2-yI-N-(2-methyl-4-morpholin-4-vi-6-trifluoromethyl-
phenylj-acetamide,
2-Cyclopent-2-enyl-N-(2-methyl-4-morpholin-4-vi-6-trifluoromethyl-pheny)-
acelamide;
2-Cyclopentyl-N-(2-methyl-4-morpholin-4-yi-6-trifluoromethyl-phenyl)-

acetamide;



83
2-Cyclopentyl-N-(2-fnethoxy-6-methyl-4-morpholin-4-ylphenyl)-acetamide;
2-Cyclopent-2-enyl-N-(2-methoxy-6-methyl-4-morpholin-4-yl phenyl)-
acetamide; 2-Bicyclo[2.2. 83
[]hept-2yl-N-(2-methoxy-6-methyl-4-morpholin-4-yl phenyl)- acetamide
and
N-(2:I-JﬁjmliOpGmméﬂhy@@wmmei’nmé@ﬂphewﬁ)%ﬂyo@ﬂqmyhﬁpma%e;
19. AoGopRRKRAAEHATAING 10 AN RS AAAIIRS i b A JBh N6 2581y 1) -

medicarpent 20. A pharmaceutical compasition comprising one or more
dcetamide.

pharmaceutically acceptable carriers or diluents and one or more
compoBisie’atcordifiegpto’ ayN s hers kst metly oA mosehetia-dompbimd-
accomdimgrtéiany one of claims 1-19 for the manufacture of a
pharmgaceutical composition for the treatment of a disorder or disease
bein iye.t ' jen flow in. a pptassium channel, such
i e D R Rl e e
nervous system. 84 22. Use according to claim 21 wherein the disorder or
19disegscampeuré atsdriineiecier dremihigre UplEoksissings of meilionment.
disorders, anxiety disorders, neuropathic pain and migraine pain

2oisordesg, AR ARNAABARNRIAIN AR, R ng e searlingincla
22 wherein 1t)lpe seizure dlpss%%j%rs are selected from the g o%p CFOF{]SIS'[I g
of acTRE B X 5O FOBI S P SToEE SOBIBED ASGOF e o ahy
epileptiz SeldiBmEd &nd epileptic seizures. 24. Use according to claim 22
wherein the anxiety disorders are selected from the group consisting of

21anxiatapcdisprsirisiand HiseasesrglBiRhio-RARIS Atagk, BINaRNAPIRr.
panic,disgrder with agoraghonia panic disorder witiout adoraphionia,,
agorapl dbia W|ﬁ1_ou |ston})o? panic disorder, Specific gho ia, Social
phobPS'ARASAMBFYpLRIAR PIsotil isdewve-earipisivecrBiderupbst-

-disorder or disease preferably being a disorder or disease of the central
nervous system.



22

24,

25.

26.

traumatic stress disorder, acute stress disorders, generalized anxiety
disorder, anxiety disorder due to general medical condition,
substance-induced anxiety disorder, separation anxiety disorder,
adjustment disorders, performance anxiety, hypochondriacal disorders,
anxiety disorder due to general medi¢al condition and substance-induced
anxiety disorder and anxiety disorder not otherwise specified. 25. Use
according to claim 22 wherein the neuropathic pain and migraine pain
dlsows%@ces@&@&%t%&m f%t}f@éﬁyﬁasaq%%%g}%a?lﬁagmaoehy@mlgeSIC
pain n, neuropathi elate etic neuro
neur%%a%h.ﬁ“a%ﬁ%e e pe e 2 R O L e
to rigiFIR] W%%&ﬁﬁg@@%&ﬁ%ﬁwm@m@eﬁ@ cgencrbiive
neurtidegerserative disorders are selected from the group consisting of
Alzheimer's disease Huntington's chorea, multiple sclerosis, amyotrophic

Iater@lﬁ %lcecr(% uce(?%‘l)%&%glor A6 f@@ﬁr %%%gpﬁ égﬁa%‘?eed rom the

encepnalo at AlID ction 6flVII‘US(i‘S erpes

ku@éguﬁﬁﬂ%ii 5“6‘3 %BWﬁ%ﬁ%géﬂ%v %Sfﬁ%@é’ epticus, epil epsy
neursdégeseritissymdurmsalenimnidsiimtiomseites such as in

medicament withdrawal or intoxication and neurodegenerative diseases of

the peLl Q%ﬂ}ﬂ?%%ﬁyﬂ%@éﬁbtﬁé &(&Yg@%@g@?ﬁr@@gected from the

olyneuritides.,
poly group consisting of anxiety and disorders and diseases related to panic attack,

agoraphobia, panic disorder with agoraphobia, panic disorder without
agoraphobia, agoraphobia without history of panic disorder, specific phobia,
social phobia and other specific phobias, obsessive-compulsive disorder, post-
traumatic stress disorder, acute stress disorders, generalized anxiety disorder,
anxiety disorder due to general medical condition, substance-induced anxiety
disorder, separation anxiety disorder, adjustment disorders, performance
anxiety, hypochondriacal disorders, anxiety disorder due to general medical
condition and substance-induced anxiety disorder and anxiety disorder not
otherwise specified.

Use according to claim 22 wherein the neuropathic pain and migraine pain
disorders are selected from the group consisting of allodynia, hyperalgesic
pain, phantom pain, neuropathic pain related to diabetic neuropathy,
neuropathic pain related to frigeminal neuralgia and neupathic pain related to
migraine.

Use according to claim 22 wherein the neurodegenerative disorders are
selected from the group consisting of Alzheimer’s disease, Huntington’s
chorea, multiple sclerosts, amyotrophic lateral sclerosis, Creutzfeld-Jakob’s
disease, Parkinson’s disease, encephalopathies induced by AIDS or infection
by rubella viruses, herpes viruses, borrelia or unknown pathogens, trauma-
induced neurodegenerations, neuronal hyperexcitation states such as in
medicament withdrawal or intoxication and neurodegenerative diseases of the
peripheral nervous system such as polyneuropathies and polyneuritides.



