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WO 2005/087754 PCT/DK2005/000159 Substituted morpholine and
thiomorpholine derivatives Field of the invention The present invention

woelatamtospovel substituted morpholine and thiomorpholine Sedevivabiuggooise

being openers of the KCNQ family potassium ion channels. The

Subsgputg(puncliégt g nuesgjlg {ﬂﬁ’lﬁ% %ﬁgﬂ%ﬁ td%m.]gﬁ%grs and diseases being

responsive’to opening o amily potassium ion channels, one
such disease is epilepsy. Background of the invention 10 lon channels

Fleld%rietﬁglm%%roéems that regulate the flow of ions, including potassium,
calcium oride and sodium into and out of cells. Such channels are

The prrssrinisationrataesdndonrhabeiied momkeliseandclionprbeline s
derivaBFMNISL DA LA NG Byl coulaP AN ERbas A

secretion."15 Humans have over 70 génes encoding potassium channel

compeubdgrss @emmmmw@mmm@wmmg PSR
opemg%e@f' flygiel RO RAUDLHAGHER, 6 ReliaRdNe epidpsy.

tassium channels,"which are found in the brain, are primarily
responsible for maintaining a negative resting membrane potential, as well

Back Oqﬂm@lmg m@gﬁWe repolarisation following an action potential. 20
ne subset of potassium channel genes is the KCNQ family. Mutations in

Ton chgnrelsreet oplialreamrtesribat regdase g Showpttiouhdesd gssium,

calcnlﬁ?l udipg ARG BEANIREIAR ARINGIR 20k BRIBRRY SR8 SRR dNAH A
Reviews Neuroscience 2000, 1, 21-30). 25 The KCNQ4 gene is thought

animab @ﬁk@é@aﬁhéﬁﬁ)@é&ﬁe%ﬁr‘éﬁf@wm% BSHIHREDIBIRRin outer
transAAER Tl e crrRIBR ANA I IREY RBlegHS Of the vestibular

apparatus, in which mutations can lead to a form of inherited deafness. 30
KCNQ1 (KvLQTI) is co-assembled with the product of the KCNE1

HumdBUBEgal$eHochany %hEHEﬁ%E S@8GR IR ReArEiBY @entsch Nature

cardiac-delayed rectifier-like can

+) _current. Mutatlons Jin this
Reviews Newsaecionss o0 dritdadBhy e rrhomerstipe it ﬂ‘jr 8?6\} Il as

smcﬁﬁ%agﬁﬁ&@@w&bﬁaﬂqsmlmﬁm@mkm &8 ﬁsﬁilﬂcml thb®r200dre
1-1
pr;manly resp%nsﬂale 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
arthythmias, deafness and epilepsy (Jentsch 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.

KCNQ1 (KvLQT1) is co-assembled with the product of the KCNE1 (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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WO 2005/087754 PCT/DK2005/000159 2 The genes KCNQ2 and
KCNQ3 were discovered in 1988 and appear to be mutated in an

wihhgilgd form of epilepsy known as benign familial neonatal coRyMIgINRS/ 000159
Rogawski Trends 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 hippocampus, regions of the
brain associated with seizure generation and propagation (Cooper et al.

The RioodediNGS NatiBraNQadenydifcseient e 838 2000097 ar49 he-nBdgrd in
. 10 K d KCN m: 6 i
an infiortSC Y03 BREAEHOR AN BAIRS I GHPROSAPURIIORIO

-curre expressed inv e M-current is a non-inactivatin
(RogputskdsTaendsuin feforsaierinemn®On 83r At ) widespieteing s eapadiey ine
' domi ) ol . ing 1 !
Kcﬁ%gtﬂeg cur}é:%%%h%gfamng%}%%%%on g%rﬂ%?ﬁ%ﬁgﬁ (Marrion -
cortexnmddiiRweiewpPhysigiony aftbe breinsssospigd Wil ielryregiemaation and

prop %ﬁ%ﬁ‘o@ﬁ%‘é@ﬂ%@o%ﬁ?ﬁ?ﬁWQSH&QE‘%S&%@%‘?%:W&@@9!9000, 97,

activation of the current will reduce neuronal excitability. Openers of
49144848 CNQ channels or activators of the M-current, will reduce

excessive neuronal activity and may thus be of use in the treatment of

seizures and other diseases and disorders characterised by excessive

KCN{RRanddk6dRAyare fere awinseionatappel exbraiithahfosinleeuemie
whelgN 9 RIS, ﬁ&ﬂ? PEYARE AR HOPR B R RCHERR PeAR AR &Brent found

-amino-4- 4-f|uorobenzylamlno)-phenyggcarbam[c acid ethyl ester)

in mamyi nevadogLiedlifareslareaahserdbbtpen IEP SonYRATHB FOAFARING spemiyane
exci&%ﬂ@'%g%egﬂggﬂ%}ﬂwﬂaﬁﬂ&%&%% ARcLEQERiRiIpeREsaNt

properties oth invitro and in vivo. It is active after oral and

initiatin S Husiesal semhRAPAIH T STaleEinkd Hice S $arifl- dlodulation of the
M-c&@déﬁ%%%%ﬁ%%mmmx&kﬁﬁr Al IEur oy SRIZUING ABAIALGS of the

Induced chemically by pentylenetetrazole, picrotoxin and N-methyl-

currgpiEPLreARSEN fcitrRilibhdopeasal theweh Y OBAPH flse

actiRORIBel el cuERIg PRI RedesEdkd8lficabutddalddivin asdibary thus be
retigabine is active in the 30 amf;;%deala. kindling mo_delgff complex E)_artéaé
of usseiphedrauimeat HutekAHES ARf PRIt APASESIBIEGqBcterised by

exceRBVCRANUIRIVEHEBP YA clinicaldhal hyiRticatiabiNasinclommly ahowkive
effectiveness in reducing the incidence of seizures in epileptic patients
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, retigabipe 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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(Bialer et al. Epilepsy Research 2002, 51, 31-71). WO 2005/087754
PCT/DK2005/000159 3 Retigabine has been shown to activate a K(+)

weWishdnaeuronal cells and the pharmacology of this induce
displays concordance with the publisped pharmacology of the M-channel,
which recently was correlated to the KCNQ2/3 K(+) channel

. het imer, Thi ation.of /
R e R AnY Qs oy e

pharftokegideftlisandiefenutanilisplnzecrrgprboge 781581 60b)iskad that
pharNRIALPO Y AL o SR M AR RO AN A RIERIES K (1)

and 3 channels have also beén reported to be upregulated in

channvd beteroridtinear dustsitepeits (mickahvriratd KEOHAFehrugis st
respc@)?%[%%? afe oéﬁﬁ: i RRIRE P3P 'Eﬁls@%?g@félk@ﬁ&@meﬂ.

pothesised to be active in both neuropathic pain and epilepsy
Mola@dm Sther ered ag oith 28216600 200nd Aertanbergtasnts yREHEE binhe
saméﬁ_%ﬂéﬁé?ﬁ%ﬁ'?&‘@’@sﬁﬂlﬁ%%&‘?ﬁda' in animal models of neuropathic

pain (Blackburn-Munro and Jensen European Journal of Pharmacology
2003, 460, 109-116), and it is thus suggested that openers of KCNQ

KONGRS Mlkbe ISR sdRatingRate digprdaisrinsluding D eiyapaibic
I\gdglin. 20 The localisation of KCNQ channel mRNA is reported in brain and

neurppagie patd Wiekoptens e Nraien o Sarasdannn Hasr s tdtenttet )

and &%&@M%M%@&&%:ﬁbﬂ@%&?ﬁ%&%ﬁkﬂ@% ifioRnoia Holg in
neuropathic pain, the expression of mMRNA for KCNQ 2-5 in 25 the

neurgpgiHpaimAREBIlen o ClYERRRTL bRkl Mm@ RgernaloRya0d A &R

898)i_mplies 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 mMRNA for KCNQ

RetigaBi RaihRIGHANIR RSP IRACENLRinA S #4PIREEEH bY AstiRpdlSARtn
lial cells. Thus KCNQ 2, 3 and 5 channels may help modulate synaptic

(Blaﬁéﬁw%%e @Né%ﬁld%ﬁ%@fé%ﬂﬂ%@d?&pﬂfd%ﬁ%@éﬁ@i % CNQ

109-gh8nnelkopanars fpskaiel Mardpsiel for Kemosearnael Absilarisf260%

53.9). .
freating p)ain 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 KCNQ2-5in
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 glial cells. Thus KCNQ 2, 3 and 5 channels
may help modulate synaptic activity in the CN'S and contribute to the neuroprotective
effects of KCNQ channel openers (Noda et al., Society for Neuroscience Abstracts
2003, 53.9).

B SR Mo0s/000159



10

15

20

235

30

WO 2005/087754 PCT/DK2005/000159 4 Retigabine and other KCNQ
modulators may thus exhibit protection against the neurodegenerative

wosSResisPfsgpilepsy, as retigabine has been shown to prevent dimbifico06s/608 159

neurodegeneration and the expressian of markers of apoptosis following
kainic acid- induced status epilepticus in the rat (Ebert et al. Epilepsia

Retigdiite 4RIDHRROCRR)IRdaRIAiBIS Ay Mayeralevenerdaidy syentinmine

progression of epilepsy in patients, i.e. be anti-epileptogenic. Retigabine

neurpdegansibie AseRew AT snileRsy (RS TsHEgRIAS BATe R s a s AR RNt ahic

neurtRed&eAfuiingn Medehol SRlePEY SARval IRBBHI QD 85 1R in gEMARE A d-
Journal Of Pharmacology 1996, 303, 163-169). 10 It is thus su %ssted

induged SABSEBHBBAIB GBI JBNE &1 8l JHEPRENE Fo Ad I SITRL AG-05)

ThisRREYERLBSHERARLE 8N 38 tndHE R S1e8sRIN PRPTRSY 6 ekats, 28dbe
_such compounds may be of use in the treatment of neurodegeneratjve

anti-gpiloptegenin Rt cahivnbes Hlspbsy SR aniR St dhe RO SRR Ats with
hippSilapaykikdIaY antiabanticemeisrileLoMmpawHly adobl@Sment (Tober et al.

benzodiazepines and chlormethiazole are used clincially in the treatment

Eurogegte/etiafo M iharadsr s dritfie’ o it ' ®Rer anticonvulsant

compounds e.g. gabapentin, are very effective in animal models of this
syndrome (Watson et al. Neuropharmacology 1997, 3 -1375

It 5 S R HEY iR BT X SRS A A S SRR AL e

may %@ﬁﬂﬁ%ﬁam%é@ ehtagiddenin ddsseBrditaRoARMA et dt N diahd
3 subunits are found in brain regions.assocjated with anxiety and
TR eGP e

COMPORBIS FHSHRM AL RSE AL DR HrealoThb i M6 GRS uanghbe
dise@ RIS ARy RENogloieNal phivaty oshiespteyafl, 21,

4609-4624), and retigabine is 25 reportedly active in some animal models
of anxiety-like behaviour (Hartz et al. Journal of Psychopharmacology
GivetO@a: dntistpplidard 2dnbdnkhls anth et enebalekbpinacshdnidonvelsbable

compounds are used in the treatment of bipolar disorder, Thus,
are WS PET BAG RSP LAL (S SR DIt HBrHErReains dnBurper
anﬁdd:i@@ﬁtb&ht%@rﬁ}é&ﬁ@@&%%ﬂﬁp&ﬁd@,m theyustfafive thiatonalohtidels of this
Sm%é%‘%%ﬁ%ﬂ%%’&ﬁ%%éﬁ@% 309 KENS 9eNeS IO ot that
other anticonvulsant compounds such as KCNQ openers are thus expected to be

effective in this condition.

mRNA for KCNQ 2 and 3 subunits 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 treatment 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 insomnia, while WO 2001092526
discloses that modulators of KCNQ5 can be utilized for the treatment of sleep

disorders.
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discloses that modulators of KCNQ5 can be utilized for the treatment of
sleep disorders. WO 2005/087754 PCT/DK2005/000159 5 WOO

wa/deAsdescribes the use of retigabine for prophylaxis and tﬁ‘ﬁmgfaﬂmw

neuropathic pain such as allodynia, hyperalgesic pain, phantom pain,
neuropathic pain related to diabetic neuropathy and neuropathic pain
related to migraine. 5 W002/049628 describes the use of retigabine for the
treatment of anxiety disorders such as anxiety, generalized anxiety

WOREHRRT3 danicibenibeynsosbstigebiesrpu mivehydeisiendsoestnphbefa,

' g [ -disqr, C Ly
new N A S AR U B R e S Ao AL, B potic pein
relatethioatipbet wisondpathy erdpiusiaahis spiciisdobiasistedes/15300

describes the use of retigabine for the treatment of neurodegenerative
disorders such as Alzheimer's disease; Huntington's chorea, sclerosis

WOGHBAMS $rinupiibes dhervsesod metigabjarerbptike laeatanselepbamsticty disorders
such%%@?j, sl iseanei RAILBRRR S inidIRRASS, RS CSpulsive

encephalopathy and other infection-ré?ated encephalopathies being

disorgdgnsegipl rplenanarisannse pedaii e RavRalkcasieesy dispisistviacute
stresP HRAGGD S BLRR BRHARS D RYFBERIRRSIH RS ARUEO G aration anxiety

hyperexcitafion states such as in medicament withdrawal or intoxication,
disowslg peerERbelinendspediopiepdast the peripheral nervous system such

as polyneuropathies and polyneuritides. 20 Hence, there is a great desire

for novel compounds, which are potent openers of the KCNQ family of

WOPHI300 deserabrrcle nss@brtipsdinrdoiohe EEpBBhat HHIPHRBFBFEH Ve
disoRFQP SHURS EAING 1R MR D H&Htﬁf%ﬂé‘@%cWMSB.ﬁ&&Bﬁ@%’iﬁ:@faﬂlﬁulﬁple
S

KCNQ family potassium channels, such as retigabine, Improvement of

sclerghis SRthasrEaSIapkitdntIhersaPaitidary ietldrserbisrnte; Brckinsnmes
diseSICA T i HREACHINS Mt athE RAESHEa AR IR MR Y ce PRARS R hies
formulability, chemical stability, metabolic stability, membrane

being sasd RIS Shd trRF R BEUHRS: RS B hist STkRRTR Sethpgsns,
trauRARANRIEI oD IRAF IR HA VAR BSeRiRt AS0n states such as in

medicament withdrawal or intoxication, and neurodegenerative disorders of the

peripheral nervous system such as polyneuropathies and poiyneuritides.

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:

e animproved dosing regime by reducing the number of required doses a day,

e ease of administration to patients on multiple medications,

¢ reduced side effects,



an improved dosing regime by reducing the number of required doses a
day, ease of administration to patients on multiple medications, reduced
side effects, 6 enlarged therapeutic index, improved tolerability or
improved compliance. Summary of the invention One object of the
present disclosure is to provide novel compounds, which are potent
openers of the KCNQ family potgssium channels. The compounds
disclosed herein are substituted morpholine and thiomorpholine
derivatives of  the general formula | or salts thereof R2 . X (Z2)g ~R3 \ N

. enigsged IRIPRSF IR GRS Wwherein g, W, X, Z, RI, R2, R3, R4, R5, R6 and R7 are

. im@swafiorgabrleverin a first aspect, there is provided a substituted

morphollne or thiomorpholine derivative of the general formula | R2 X
IMREAFdQMRIANER) R1 WR4 R7TT R6R5 ~I) wherein gisOorl: Wis0orS:

Summary of the invention
One object of the present disciosure is to provide novel compounds, which are potent openers of

the KCNQ family potassium channels.

The compounds disclosed herein are substituted morpholine and thiomorpholine derivatives of

the general formula I or salts thereof

R2
H
N._ (L),
| j X "SR3
(\N R1
W R4
R7 Re C ¢y

wherein q, 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 I

§ Ny @
R3
N R

W R4

R7 RBRS @
wherein
qisOorl;
WisQor§;
X is CO;

Zis O



Xis CO: Zis0O; 6a RI is selected from the group consisting of halogen,
cyano, Ct_6-alk(en/yn)yl, C3.8- cycloalk(en)yl,
C3.8-cycloalk(en)yl-C1.6-alk(en/yn)yl, halo-C 1.6-alk(enlyn)yl, halo-C3.8-
cycloaik(en)yl, halo-C3.8-cycloalk(en)yl-C 1.6-alk(en/yn)yl,
C1.6-alk(enlyn)yloxy, C3.8-cycloglk(en)yloxy and
C3.8-cycloalk(en)yi-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,

Rl is sefedie8-cirolpalifeniybépl. 6@%@&@/@?! hadpal. @;@HﬁeWQ)Mlk{@W;S-C3_S-
cycloalk(egﬁgzllk %I%)é(ﬁ};%%g;: %@%(ng Clo glﬁlyl O)gl?gpégg?éya (en/yn)yl,  halo-Cag-

cycloalk(ef)318- CyC|Oaﬁh@(bnﬁélgﬁgzcﬁea]k(ﬁtqud@nﬂc(eﬁﬁj@mﬂlly substittiiediphemyth)yioxy,

) ionall bstltu e r | and pyridyl are
Cas cydogmgm fﬁy su%/dstheg Wlt%l%%n or iior fké n&?ﬁ%nf’s} independently being
halogen, C1_6-aik(en/yn)yl, C3.8-cycloalk(en)yl or

C lk(en) n
R s Sega@cgﬁgﬁlﬁ%n éé{og% 6 %%‘E%%ﬂ%n;% ggqidg&, RYBE, ReAd BV Coe
Cycioalk(enifzﬂeper@mﬂﬁ%%ﬁéwlf@mﬂié@#dub’bonsh@tiﬁ@ot-hil‘tﬂm{}@hyand Al piCs.g-

cycloalk(elwielected fram.he, groum, 6oRsisting ok Q@{Qgﬁw substituted &'ﬂ&@w ?Iyloxy,

tlonally substltuted naphthyl, o tlonally substituted py rldlne optiona

G 8”°y01°§gﬁ‘§t Méastmepﬁéﬂ@a%&mﬁhﬁy g@%ﬁw&'}ﬂﬁbmom@ﬂw|§ft@§5§ﬁaﬁte@enﬂ
and optionHli9ZQIBstARUANKSUDSIHNEE gninolingd %@Qiﬁlﬁfeskl?ﬁgﬂﬂﬁd siBSGIBed with
y

optionally substituted 2,3-dihydro-benzofuran optlon substituted

one or mops, SHARIEN b AT SRR HYETe Gi UGB bt Al (e or

C1.g-cyclogikazole;whelkisdke)substituents are independently halogen,
C1.6-alk(en/yn)yl, C3.8-cycloalk(en)yl, C3.8-cycloalk(en)yl-CI.6-

alk(en/yn)yl, halo-C1.6-alk(en/yn)yl, CL6-alk(en/yn)yloxy,

R3 is C;s-GRIBadltkéen/O)iatiicasythel freetbaSR4pRSaRS they 80T idindcpesdattly selected
aspect, there |s %\{lded aéciﬁ&npound as defined above for use as a

from th i . . o
om the grr%e%fgar%semg,&fs S%FOSG f‘eln IS a pharmaceutlcal composition

Ar is selecgeshiprisitits eompousistiof: fofoptianaldndubleturse Hhergbf optioalitmibstituted
naphthyl, %ﬁS@ﬁ@%ﬂ@%éﬁ@gR%@‘%ﬁ%ﬁ&ﬁ&%Bﬂéﬁﬂﬁgbo{h%%ﬁé%“sﬁem ?' %?1% ed

of formala | and a pharmaceutically"acceptable carrier or

furan, optigepByt substiduispibisaeld.aophans hcsubisaiuesmpasiiore.contisrsliig Brstisnted
indole, opfiBMilly substituted 2,3-dihydro-benzofuran, optionally substituted pyrimidine,

optionally substituted pyrrole and optionally substituted oxazole; wherein the substituents are
independently halogen, Cis-alk{en/yn)yl, Cig-cycloalk{en)yl, Csg-cycloalk(en)yl-C, .-
alk(en/yn)yl, halo-C,¢-alk{en/yn)yl, Cis-alk(en/yn)yloxy, Csg-alk(en/yn)yloxy; as the free base

or salts thereof.
In 2 second aspect, there is provided a compound as defined above for use as a medicament.

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

the use thereof.



pharmaceutically acceptable carriers or diluents and one or more
compounds as defined above. In a fourth aspect, there is provided the use
of a compound as defined above for the manufacture of a pharmaceutical
composition for the treatment of a disorder or disease being responsive to
an increased ion flow in a potas&um channel, such disorder or disease
preferably being a disorder of the central nervous system. Further
disclosed herein is the use of a compound of formula | for the preparation

Further disofoaechigukivamenpliormaecirdeahrommusissitaurentpsisiae s campietpdidoreraryla 1

i ' igraj in disorders or neurodegenerative

and a pha“ﬁ?s%@d%%éw\%v%% 8%2%%@%?%%%%@005/000159 7 Still further disclosed
herein is the use of a compound of formula | in a method of treatment of

In a third SEHHE HISQIHETSoAULEY PRAFRES,NGHTEDRBUSIRGH AREIVBIRIBE: PG Nmore
disorders or neurodegenerative disorders. 5 Detailed description of the

pharmaceu RSN RSHEPHHE!B RESHAISIAYEHHEH Y &Rt OB O LR ARERIRIHALHRETSEA GO O ve:
thiomorpholine derivatives which are potent openers of KCNQ potassium
channels. 10 Accq%{r}; ly, the %resent invention géelaée%to sybsihituted fact

In & fourth ASgShIFE 4 RIOHIGFBIOASHAL GBIV, SR RRPAF a3 e

of a pharmac®BichN o4 R ik GRamwhestin disboel pribsviis0eify Xipddfye to an

increased ié%i ] :‘gi{]l{( %Li@?é%%ﬁ% f ométlj,gsycr}ggl%?%%%i hsrtkﬂ%’e%fseh;?r'?ﬁ?a%? %%Ql’g a disorder of

the central Geneycle@tk(en)yl-Cl-6-alk(es>lyn)Y1, halo-C1..6-alk(en/yn)Y1,

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.
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halo-C3.s-cycloalk(en)yl, halo-C3--cycioalk(en)yl-CE-6-alk(en/yn)yl,
C1l.6-alk(en/yn)yloxy, C3.s-cycioalk(en)yloxy and C34-cycloalk(en)yl C
wo @%SﬁﬁZ( fyn)yloxy; 25 R2 is selected from the group consistfi{gr8HK2005/600159
halogen, cyan, Cs.6-afc(en/yn)yl, ¢3-8- -cycloalk(en)yl,
C3.s-cycloalk(en)yl-Ct.6-aik(en/yn)yl, halo-Cj-6-alk(en/yn)yl,

- Still fundier- disclresttlsatieis)yie hiatoo€ 3 g?uymbaaﬁ((émhm%laﬂ(éemm&bf treatment of
. seizureCHSGHEN YINVIOYY aq:s%led‘é)’scl Q%S?Aﬂ%yg

Cl.6- alk(en n)yloxy, optionally substituted ny?and optionally

. neurodggieRgratteri4iserders 30 wherein phenyl and pyridyl are optlonally

substituted with one or more substituents WO 2005/087754
PCT/DK2005/000159 8 independently being halogen, Ci.6-alk(en/yn)yl,
C3.8-cycloalk(en)yl or C3.3-cycloalk(en)yl-Cl.6-alk(en/yn)yl; R3is
Detmf@de@;ﬁ&fﬁ%g LR aRisisting of Cl.1o-alk(en/yn)yl,
C3.8-cycloalk(en)yl, 5 C3.$-cycloalk(en)yl-Cl.6-alk(en/yn)yl,
The prgsent invamdenry e substinged oo ne and thzomorphahne

dmﬁ@mwwﬁmm@%ﬁhm of R4, R5, R6
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

P\‘Mﬁ%ﬁ%ﬂﬁ%%%ﬁ@ﬁﬁ&@%ﬁ% g compound

of formula q |s 1. In a further embodiment of the compound of formula I,

thio_ ent W is a sulphur atom. 20 In
a further embodlment of thgypcompound of formula I, Rl is selected from
the group consisting of C3$-c Ioalmn)yl
C3.8-cycloalk(en)yl-Cl.6 \:: n/yr?§y| ha‘roR@?a 8-cycloalk(en)yl,
halo-C3.g- cycloal , ~alk(en/yn)yl, C3.8-cycloalk(en)yloxy and
C3.8-cycloalk(e Cl.6: k(en/yn)yloxy, in another embodiment Rl is
selected from the ou 5:on5|st|ng of halogen, halo- 25 Cl.6-alk(en/yn)yl,
Cl.6-alk(en/yn)ylFindR8yano. Typically, Rf is selected from the group

ti f hal

,whergx%nSIS ing of halogen, cyano,

gisOorl;

WisOorS§;

Xis COy

Zis Oy

R1 is selected from the group consisting of halogen, cyano, C;-alk{en/yn)yl,
Cs.4-cycloalk(en)yl, Css-cycloalk(en)y}-C.s-alk(en/yn)yl, halo-C.¢-alk(en/yn)yl,
halo-Cs.g-cycloalk({en)yl, halo-Csg-cycloalk({en)yl-C,s-alk(en/yn)yl,
Ci.¢-alk(enfyn)yloxy, Csp-cycloalk{en)yloxy and Czg-cycloalk(en)yl-
Ci-g-alk(en/yn)yloxy;

R2 is selected from the group consisting of halogen, cyano, Cis-alk(en/yn)yl,
Csg-cycloalk(en)yl, Cyg-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, halo-C ¢-alk(en/yn)yl,
halo-Cs.g-cycloatk(en)yl, halo-Cs.s-cycloaik(en)yl-C;.¢-alk(enfyn)yl,
Ci.s-alk(en/yn)yloxy, Cig-cycloalk(en)yloxy, Cse-cycioalk(en)yl-
C;-¢-alk(en/yn)yloxy, optionally substituted pheny] and optionally substituted pyridyl;
wherein phenyl and pyridyl are optionally substituted with one or mors substituents

&g CI& ?n@ypam disorders or
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C1.6-alk(en/yn)yl, halo-C1 6-alk(en/yn)yl and Ct.6-alk(en/yn)yloxy. To
further illustrate without limiting the invention an embodiment of Rl is

whategesn7another embodiment of RI is cyano; 30 another emBedidERAGS{060159

Rl is Cl.6-alk(en/yn)yl; another emb&diment of R1 is
halo-Cl.6-alk(en/yn)yl; another embodiment of Ri is Ct_6-alk(en/yn)yloxy.
indeEnAa0k O8ifipHhBEH/IK 2005(eDF15Y, O:lacyilvtikiceibotiment of the

compo f formula |, R2 is selected from the group consisting of
C3’%3?§°cyc%§%{enﬁ'f/l,a%g%/-zyc?jﬁdalk(en)yI-CI-6-aIk(en/yn)yl, halo-

C3.3-cycloalk(en)yl, halo-C3.$-cycloalk(en)yl-C I.6-alk(en/yn)yl,

3. $-cvaloalk(en)yl & ycloalk(enlyl-Ch 6-atk(e &Mﬂ?@f in
RIL & eé%)é gr%%&j%lngﬁ% %%éggggg%ed fro’h%ol%ﬁélagroﬁ%%én%i(sst% of ha ong%ﬁ ,
Cs-hajol@iigealiylet (e mbyh ke vk (emamyindr-Oyprealslodk @)yl

sele f ou ISHop.ehhalogen, cyano, C1.6-alk(en/yn)yl,
m%l%%gcﬁggg{%éW%)‘ﬁ%G Ikzgn?%r%ﬁg(y, optionally substituted phenyl

and optionally substituted pyridyl. 10 To further illustrate without limiting

eacfé‘gfiﬁﬁ?ﬁ%?@{@%:&ﬁ?f)ﬂiﬂﬁ aiaﬁ&gg halagens Anatbersphastisamobs

IS cyano; another embodime R2 is Cl.6-alk(en/yn)yl; another
hydsagsodindehr;of R2 is halo-Cl.6-alk(en/yn)yl; another embodiment of R2 is
Ct-6-alk(en/yn)yloxy: 15 another embodiment of R2 is optionally
substituted phenyl; another embodiment of R2 is optionally substituted
as thgrfosd. basadupatsrtberasddiment of the compound of R2, optionally
substituted phenyl and optionally substituted pyridyl may be 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,

In AREHbLABARKIEY L e IR SRS HsSGni-YEE a0 ather embodiment of R2,

_optionally substituted phenyl and optionally substituted pyridyl are
in angibereebodimeahaldhe sarmapung gEfospddady @idodiment of R2,
optionally substituted phenyl and optionally

In a further embodiment of the 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 Csg-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, halo-
Cs_g-cycloalk(en)yl, halo-Cs.s-cycloalk(en)yl-Cis-alk{en/yn)yl,
Cs.g-cycloalk(en)yloxy and Cs.s-cycloalk(en)yl-Ci.¢-alk({en/yn)yloxy;

in another embodiment R1 is selected from the group consisting of halogen, halo-
C,.¢-alk(en/yn)yl, C;4-alk(en/yn)yl and cyano.

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

To further illustrate without limiting the invention an embodiment of R1 is halogen;
another embodiment of R1 is cyano;

another embodiment of R1 is Cy.¢-alk(en/yn)yl;

another embodiment of R1 is halo-Cy.¢-alk{en/yn)yl;

another embodiment of R1 is Cy¢-alk(en/yn)yloxy.
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25 substituted pyridyl are substituted with two substituents; in yet another
embodiment of R2, optionally substituted phenyl and optionally

wosHioskrtesd pyridyl are substituted with three substituents. In domae005/000159

embodiment of the compound of foffnula I, R3 is selected from the group
30 consisting of C3-8-cycloalk(en)yl, Ar-C3.8-cycloalk(en)yl and

In aAvirther&eyeliialkie afthd dobnplited HMitmTipIc Ry RSl Bd éctediiieogroup

the groyp.consisting of Ci_I10-alk(en/ l,
con R A A P KL Car USRI kR WO
Cg-gi@@ﬁi%{?ﬁélﬂﬁlﬂ%@@&%@?gﬂ@é@@&(ﬂnﬁyﬂﬁstrlate Wti:]hout limiting
e jnventian an emhaodiment,o i -io-alk(en/yn)yl: another
oGBS Lo G R e SR another
in asetedintenti ofcRRS B €ddedl kan/ e grdugnotisiztiagbOiditogen, i &8-is
Ar. In g further emhadiment.of the compound of formula I, Ar is selected
CMfMﬁ?@%Y&%!-@gﬁgFﬁT@&%ﬁﬂ@% substituted furan, optionally
TyphdiBtiREER telazielt fopiidraiiyupulistitivten qfiilmibgen,aptianally substituted
indale, optional bstitute rimidine,, 10 poptignally substituted pyrrol
O A e BB e A Y e
pherfisdranth epgirengil g enbistimgddypdidnally substituted phenyl, optionally
ulstituted thiophene and.optignally substituted. naphthyl: in,an r )
To R R L B T TR i Rt o (R 2R e ogen:
anotheb stitbtelinpime mf|RApE opadly; substituted thiophene, optionally substituted

aphthyl and ptﬁ{ﬁ' lly-substituted 2 3-dihydro-benzofuran; in another
ano@r%pb%%h%/r%en eR? 1S &6 é%lt(gds T?S'([Ja(rirllé IE?%“ r%up consisting of optionally
anothebstithtelinpe wfl R i dplioAalyaBupstituleld pyridine. In one embodiment

f the invention, resents opti ly_substituted phenyl, 20 optionally
wno R B cona Al

ituted naphthyl, o thiophene or optionally

anoéldosmhmﬁgﬂc_ﬁt@if@drb;bﬁimwambm‘mlyhmyis selected from the
ano QR FRARSING, PRINYSPANY AP SRR R Sy,

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

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

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

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

In a further embodiment of the compound of formuia I, R3 is selected from the group
consisting of Cag-cycloalk(en)yl, Ar-Cs.s-cycloalk(en)yl and Ar-Cag-cycloalk(en)yl-
Cis-alk(en/yn)yl.

Typically, R3 is selected from the group consisting of Cy.1g-alk(en/yn)yl,
Cs.g-cycloalk(en)yl-Cy¢-alk(en/yn)yl, Ar-Ci¢-alk(en/yn)yl and Ar
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optionally substituted naphthyl, optionally substituted pyridine, optionally
substituted 2,3-dihydro-benzofuran and optionally substituted thiophene.
WOHGPRIHer illustrate without limiting the invention an embo&FTERK0A{000159
is optionally substituted phenyl; an&gner embodiment of Ar is optionally
substituted naphthyl; another embodiment of Ar is optionally substituted

To fytgindughathaidbabdumiiag the Anrvendpncmgmedismoted R3 is

C 15,%‘%%?&§§Eenzofuran; 30 another embodiment of Ar is optionally
“Substituted tRiophene. In a further embodiment of the compound of

anofepreumdoedimenteisRa isStonairloalitenivtde ardsRGaEtems of 5-10
anoHRNGRRIAME Y PR0QN O, Loty 005/000159 11 Typically, such
optionally substituted aromatic systems of 5-10 carbon atoms are
anothsieeelpisnesidRhiSubstituted phenyl and optionally substituted
naphthyl. In a further embodiment of the compound of formula I, Ar refers
to a optionally 5 substituted aromatiéc):gsystems of 5-10 carbon atoms
¢

In afpherrmbpdimsng ddhssiomramad sidtaprladay hetlsgsddiom the group
conlgﬁﬂ'@etﬂdﬁm%ﬁﬁgeﬁﬁﬁtiﬁﬁ@a Bieah, pHolRIR fuiahasatagine betitally

ompound of formula I, such optionally substituted aromatic system of

subsfitied A0 RS noptigRalli subshtuieg indale naptisrally sesTied Ry mydine,

optiBRISFP SleNMIRaIpsHE harpphehaBursanaisingaiaptionally substituted
10 pyridine, optionally substituted thiophene, optionally subst,ltutg&furan,

in appihshamPadisantdtirSERE BRIy HSBFQUB SERYSHRE /A SRHE S Yionally

subSERSHERELNdBIRi o RAKPA B RHES Wil BReA SNy pheAR ZRM R ted
optionally substituted pyrimidine, optionally substituted pyrrole and

napBitdnally substituted oxazole. Typically, such optionally substituted

in aAHRRRAEGBYeIEe AT AdasRaTRieN s WhRIE Eorkisdng 0B @ibeAlpon

atoms are replaced by heteroatoms is selected from the group consijstin
 Sub G ASORRR L IRBRU YA DL HOR S BRGSO g AP L

and RpieshiiaR e apiionaliiskhstteted iignghene. In a further embodiment
. of the compound of form laélf’iﬁf is optionally substituted .20 with one or
in apqShet SRR AL SRS OB S TSR 2 BP RS
subsEfrdipiehratid ephionyily GOshiiEtEpatibentyn) Y1)2, -NH2, -NH-C

|.6-al I . . .
In one glm (EMQX‘C ‘'of the invention, 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;

another 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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-N(C1-6-alk(en/Yn)YI)2, -S-C i.6-alk(en1Yn)YI, -S02-ClI-6-alk(en/Yn)Yl,
SO2N(Cl.6-alk(en/yn)yl)2 and -SO2NH-CI-6-alk(en/yn)yl, or two adjacent

WOsHI988&7ERts may together with the aromatic group to which tREJ/BR2005/060159

attached form a 4-8 25 membered rlg, which optionally contains one, two
or three heteroatoms; in another embodiment Ar is optionally substituted

Typigihyesechoptineaiyoaiisignted imdepsicdwistsniscdi § 118l ogbon atoms are

sl TR RN e AP o ppiomaly bt nephio.

Cl.6-alk(en/yn)yloxy or C3-s-alk(en/yn)yloxy; 30 in another embodiment

' gggﬁg ' ' L bt i tly
In a@éﬁﬁg a o&%%%gﬁt%%%%%%% . In%ﬁg’ ﬁ%ﬁg é?nob%%?r%%e nt of the
subgtitaediormmatic sutent ed i ftieaherrtaresavbensititudh s ondejaehrienipyns

axelfé 1%RaogeR SRR Hlﬁén@/@@él@&@aa%ﬁmfﬁ br ©

-alk(en/yn)yloxy. WO 2005/087754 PCT/D <2005/0}6er59 12 To further
In aiﬁ@%‘@@té‘&%ﬁd@i@?ﬂﬁﬂﬁﬂg@mﬁ%ﬁ@i@ﬁ renib bamebpeppally subsitaiedd

arotdHs RaLgR R ANRIRGHRM AT GRIPEA 1SS YhstIUES M homs are replaced

Cl_6-alk(en/yn)yl; another embodiment of Aris substituted with
by hetgenatpmsik ey fromdhe group eonsiting e beptioaaliysathstittedith
i@iboak : sabosmGRE F?}ﬁ'%'b?iﬁﬁééliﬁﬁiﬂ, doameyher
pmgrﬁfo?ilrﬁn%%ygf Ar is substitut%d with 1 substituent; another eurél%o%iment
subsiitapisthispalauretionaly ssheitisd muinaietn ePesRpl kTt Bed ngole,
optiSHRBH LIS M 3 SUBBUe MenbRutine Snbrai etdiaiatesdRimidine,
compounds of general formula | wherein at least one of R4 and R5 is not

OPfiﬂ@?lﬁhﬂhﬁtB BHredhend arsions by pubstittdedsrgenisral formula |
TyplaBleEhat IRARKANG BbRRAN RAISHRON kDY el1onathen amhedimastn

relates to compounds of general formula | wherein at least three of R4,
1, 2 350145carho RIS At 1§Placed by heteroatoms is selected from the group

consisting of optionally substituted pyridine, optionally substifuted 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.¢-alk(en/yn)yl)s, -NH,, -NH-C; ¢-alk{en/yn)yl,
N(Cy.¢-alk{en/yn)ylh, -S-Ci¢-alk{enfya)yl, -SO2-Cy¢-alk(enfynyyl,
-SO,N(Cy.¢-alk{enfyn)yl), and -SO,NH-C,¢-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, C; ¢-alk(en/yn)yl, Ci.g-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-Cs-alk({en/yn)yl, halo-C,¢-alk(en/yn)yl, C;s-alk(en/yn)yloxy or
Cs.g-alk(en/yn)yloxy;

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

In one further embodiment of the invention, Ar is substituted with one or more
substituents independently being halogen,'Cl.ﬁwalk(en/yn)yl, halo-C;.¢-alk(en/yn)yl,
Crg-alk(en/yn)yloxy.
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Yet another embodiment relates to compounds of general formula |
wherein at most one of R3, R4, R5, R6 and R7 comprises Ar; yet another
woermiBpEiment relates to compounds of general formula | whergigBbRISE/000159
20 two of R3, R4, R5, R6 and R7 cdinprise Ar; yet another embodiment
relates to compounds of general formula | wherein at most three of R3,
To fidthdRAREA0 ¢ Moo MR M Yetamoihen embatlimentorlatéssitbstituted
.. compounds of general formula | wherein R3 does not comprise Ar; 25 yet
mmﬁ’r%‘lfﬁg?%mbodiment relates to compounds of general formula | wherein

anoﬂ??q- &Q@ﬁdﬁﬁé@mlﬁpﬂ-&i Abgrtrdoiitr @phddisgnt)sjates to cohm pounds
general formula | wherein R5 doe t cqmpr; r, yet another
ano ?ﬁﬁ&tﬁﬂﬁé‘fﬁ'ﬁ%@f‘e@ﬂ& %Eﬁg%ﬁ%%@§é?é%@iﬁﬁ?@ﬁﬁerein R6 does
anotB6r Rallpsige AL N sabsthace mhhdinesdk(eidadyioxgmpounds of
eneral formula | wherein RY does not comprise Ar. WO 2005/087754
amtg?.‘; ER005 189S 13- SI0SEMES diment relates to compounds of
anotgenarmddisnmuipoll \wirésenbitieustdredthcb sfigutimian on the carbon atom to
hich R4,and re,attached. is, th -configuration. Another
ARG ﬁ%iéﬁepgg?{gg S (S:lgbrﬁ%%u&%%glgkgesﬁqgﬁ?gﬁ%ma | wherein the stereo
anotheg @nfigndahian ofi Alnéscarisimatdrwviih & kidistRdearsd R5 are attached is
the R-configuration. Yet another embodiment relates to compounds of
general formula | wherein the stereo configuration on the carbon atom to
OnewhibbdRficat ceR#%ate aitaphadisahgerBrebffigurtionhd Giviet dewstrmre of
R4 a%rg?go%ism%gt relates to compounds of general formula | wherein the stereo
con |gureﬁ|on on the carbon atom to which R6 and R7 are attached is the

AnoRvaranfibodiationt éktieniothempminadinfaenseitosnaisdvdousidsblegsihenal
fé)rm .whe{%l the stereo
of Ro an i3 not Ar,

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

- three of R4, RS, 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, R5, R6 and R7 comprise Ar;

yet another embodiment relates to compounds of general formula I wherein at most
three of R3, R4, R5, 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 At;

yet another embodiment relates to compounds of general formula I wherein RS 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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configuration on the carbon atom to which R4 and R5 are attached is
identical to the 15 stereo configuration on the carbon atom to which R6
WORHERTFTAFe attached. Yet another embodiment relates to conf§aEa08$/006159
general formula | wherein the stered® configuration on the carbon atom to
which R4 and R5 are attached is different from the stereo configuration

One emtivdicachbrelatesridconponis afgbRThforandeHevhaeir e stirggounds
f the. following list an 1 f@xsm iHes.the.l lan.the listisin
con{%ﬁ wﬁ%é%n%&@%ﬁ%%ﬁ%%%{%%ga% |mltlng%@N?%?g?%%qrggrpholin-4
S-coplgrritioromethyl phenyl)-2-(4 fluoro phenyl)- acetamide;
-Cycl -N-(2-br. -6-1rii - [ :
AnofiCr KRR RO RSB AP e IO Gt o stenco
confiheatiuoybiogehop-atvopio vl &Nud Khsertiaghahés dthorpholin-4
3 -3-cyclohexyl propionamide; 2-Cyclopentyl-N-(2,
k c%ﬁéﬁ%%?%-thiomorpholin# yd phenyl)-acetamide; '
Vet mbpghqdmeig,&@mymgm_gﬁ@%mla I wherein the stereo

con%&ﬂgﬁgﬂlkﬁﬁ?éw% #Bm to which R6 and R7 are attached is the
~Cyclopentyl-N-[2,6-dimethyl-4-(2phenyl-thiomorpholin-4 y1,)

S-copfignyaliasetamide; 2-Cyclopentyl-N-[2, 6-dimethyl-4-(3 pyridin-3

Yet ¥hiNQMarRRaline s RS k.AGRIBRACISE general formula I wherein the stereo
2-Cyclopentyl-N-{2,6-dimethyl-4-[2-(4-trifluoromethyl )

configspiinmiein the garban 2iap-tp ndrgh B anshiiderewéirsbebisdher 54

R_C(Pngdgﬁ%ggosloomsg 14 N-{4-(2-(2-Chloro phenyl)-thiomorpholin-4 ylJ-2,
6-dimethyl phenyl)-2-cyclopentyl- acetamide; )

Yet pupthgerspbadimaprsiamnio sevgraadiiseasrpiormala I wherein the stereo

conﬂ%ﬁ‘f%) ACRemIden S HPRBI-R4(Zn S TEMRI AéheOEDiRAACAL to the
yip

enyl)-acetamide; 5

sterep @a%maﬁmﬁﬂmb@}@anmmm%aﬂe L 457 FRsh B

Yet RFOBIBPBANRRInRate YEIARS W&dﬂi@&@@?ﬁ%ﬂeﬁmgfﬂ&ﬁi DWherein the stereo
Iphenyl)-acetamide; (2,6-Dimethyl-4-morpholin-4 ylphenyl)-¢ rbamhg

co %@&P&éﬁ@r?@?ﬂ%‘ﬂ@d%@ﬂﬁ%&ﬂ-@%&%@tﬁgﬂﬁbﬁ%ﬁp freat from

the HRBSRYDMAARIMMIAS: ReRibHiERRa0z0fEARE-SRIlFOKlE Ariched,
6-dimethyl-4-morpholin-4 yl phenyl)-

The compounds of the following list and salts thereof exemplifies the invention, the
list is in no way intended to be construed as limiting:
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenyl)-
acetamide;
2-Cyclopentyl-N-(2-bromo-6-trifluoromethyl-4-morpholin-4-yl-phenyl)-acetamide;
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)-acetamide;
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-yi-thiomorpholin-4-yl)-phenyl]-
acetamide;

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

werogesamide; N-(2,6-Dimethyl-4-morpholin-4 PCT/DK2905/000159

ylphenyl)-2-(4fuorophenyl)-acetamide; N-(2, 6-Dimethyl-4-morpholin-4
ylphenyl)-2-thiophen-2 yl-acetamide; 15 N-(2,6-Dimethyl-4-morpholin-4

N-{#phenyiid3-phashvimsisaniles- HeraneineidLphenyi}-2-cyclopentyl-
6-dimethyl-4-morpholin-4 ylphenyl)-amide; 2-Cycloheptyl-N-(2,

acetgiitfethyl-4-morpholin-4 ylphenyl)-acetamide; (2,
2~Bzgya:tfﬁ2mY}’Wpﬁ@f?rﬁflff—)t{ﬁhfﬂyfl)ﬁﬁf&gmiﬁd%zbzpﬂﬁ)flj}@%ﬂ@éi‘dﬂzfde;
-Dimethyl-4-maqrphalin- -carbamic acid 2-chloro-benzyl ester;
2-C. é@gjﬁé gﬁﬁg@%ﬁ@%ﬁ%iyi enylj-acetamide;
3-(36rdetVsl-pheRo I PIDIE Gy ph eyl -aevgRe Ifctangikasitl-propionamide,
6-dimethyl-4-morpholin-4 ylphenyl)-amide; Heptanoic acid (2,6-dim
R e R AR e RA i ror ol
(2, 6\ipherigl)-2pheplbhastamitenyl)-carbamic acid butyl ester;
2-(3,4-Dichlor, )-N-(2,6-dimethyl-4-morghqlin- -
o R e S 4 ARG o R SRR qemide
2, 3-BitljaherthehdofaarptioiorBoyhihessiy- 6k stdtmielery IN-Rorpholin-4-yi-phenyl)-
iﬁ?-_Dimethyl-4-morpho|in-4 ylphenyl)-2-(3-trii

" 5bromethylphenyl)-acetamide; N-(2, 6-Dimethyl-4-morpholin-4
3-Cydpikexyih 2 A dpiithateyl-2-yapatdinide)-BHSINernapionamide,

e e e
N-(2phéhyly:apetammeeh F02H{3-Bhemop BqHylubk-d2badivhetiey kadriderpholin-4
G A TR R e D e o
N—(Mt&MéﬂMpMﬂ;ﬁﬂmw-A,-Wkﬁljm-&xtyramide;

Hexgyt ggf‘%ﬁ?ﬁb&?ﬁ%@%%% d?%éqgﬁ%ﬁ%fh rﬁ%ﬁﬁ%’ﬁﬁqﬁ;yIphenyI)-acetamide;
2-Cypl G005 1082, P e ik 20eB0 08169 -phernyl)-acetamide;

O B R el
(2, SBrispreindrititier iko(nBlolmhanpdbronblivsis gbigl Gichlororhetiayl ester,

3,5, ﬁ@?M}i&lfﬁegH%%pgggwéf Oggﬁﬁgmjg—eé»morpkol 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;
3-(3-Chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-propionamide;
N-(2,6-Dimeihyl-4-morpholin-4-yl-phenyl)-2- (3, 4-dimethyl-phenyl)-acetamide;
2-(3-Bromo-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-pl-phenyl)-acetamide;
2-(3-Chioro-phenyl)}-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl}-2-p-tolyl-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-m-tolyl-acetamide,
2-(3,4-Difluoro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
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5 N-(2-Bromo-4-morpholin-4 yl-6-trii luoromethylphenyl)propionamide;
N-(2-Bromo-4-morpholin-4 yl-6-tr juoromethyl phenyl)-butyr amide;

WONOE/EKil§ro-4-morpholin-4 yl-6-trifluoromethyl phenyl)-2-(3 flBERHIEASN00155

acetamide; N-(2-Chloro-4-morpholit?4
yl-6-trifluoromethylphenyl)-2-cyclopentyl-acetamide; 10
N-(225 Do igienirishbhidicolihaniD-@tleovmptiayy Preseyiyridsipholin-4
yi- phenyll-acetamide;,N-(4-£2-(2- Der 074 omi T
N S b g B O AR brcpionamie
N-(22Begmopentyihbli-1e3atioybipremgiipmhphenslire 4 il acsodirwit
acerBh é\é{l)- 15 acetamide; 2-(2-Chloro phenyl)-N-(2,6-dimethyl-4-morpholin-4
yﬁ% ehyl)-acetamide; Pentanoic acid (2,6-dimethyl-4-morpholin-4
N-(yBrtoarenyy-arervksdniethipifweresiebeico(Rrodiniemigraridpholin-4
yiphenyl)-amide. ;2 Jﬂﬁzﬁﬂiﬁ} = (OnBisimsiByl rpholin-4
N-(Zz%h@&é{/l{ace aﬁr%[l; eg;:-¥2?085- eéﬁ%@zn%?%ld (2, Lzr‘h?%o
N-(ZChfaetrimpmpininohiployiifuenmpatidesaviednyB plimemslec st (2,
acet%—,g%ethyl-4-morpho|in-4 ylphenyl)-amide; Hex-S-enoic acid (2,
-dimethyl-4-morpholin-4 ylphenyl)-amide; 3-Ethyl-pentanoic acid (2,
N-(Z6Chraeardinpmphnp indlinloyrmifuenayesHidehernyi)- -cyclopentyl-acetamide;

) CRPERYY Y DA RRON A Y2, s yl)-
K L A X e PRNAAES
phenyBreaeéamiibiphenyl-2 yl)-acetamide;

279V A U2 RR Y 4. Vel inheRE2 YI)-
N iy Enome ey
acetgrgdgiiluoromethyl-biphenyl-2 yl)- 30 acetamide; 2-Cyclopentyl-N-(3

-Cyi SRR ROyl 3 Ak I HRIRLENY 2. Yhh AR BAURS -

? Cjé&gi/}%%%ﬁerr?:ﬁﬁb( T%%%%%ﬁ%%ﬁ y]%%y-ltrifluoromethy%eryle
acetgmiddetamide; WO 2005/087754 PCT/DK2005/000159

2+(2-Chloro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
Pentanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;

4-Methyl-pentanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
2-Cyclopent-2-enyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
S5-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-dimethyi-4-morpholin-4-yl-phenyl)-amide;
2-Cyclopentyl-N-(4-morpholin-4-yl-2-pyridin-3-yl-6-trifluoromethyl-phenyl)-
acetamide,
2-Cyelopentyl-N-(5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-acetamide;
2-Cyclopentyl-N-(4"-fluoro-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
acetamide;
2-Cyclopentyl-N-(4'-methyl-5-morpholin-4-yl-3-trifluoromethyi-biphenyl-2-yl)-
acetamide;
2-Cyclopentyl-N-(3'-methyl-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
acetamide; '
2-Cyclopentyl-N-(3",4"-difluoro-5-morpholin-4-yl-3-triftuoromethyl-biphenyl-2-yl)-

acetamide;



10

15

20

25

30

16 2-(4-Fluorophenyl)-N-(4-morpholin-4 yl-2 pyridin-3-yl-6-trii luoromethyl
phenyl)- acetamide; 2-Cyclopentyl-N-(2,6-diethyl-4-morpholin-4

wWoplsaghacetamide; 2-Cyclopentyl-N-(2,6-diisopropyl-4-morpadiBsa005/006159

ylphenyl)-acetamide; 5 2-Cyclopenti#-N-(2,6-dii luoro-4-morpholin-4
ylphenyl)-acetamide; Hexanoic acid (2, 6-dii luoro-4-morpholin-4
2-(4YRiheryirrpilley- M=-Hebpbiiltnet ol 2eporptioltvd-6-trifluoromethyl-phenyl)-
[yl henyl)-3,3-dimethyl-butyramide; N-(2, 6-Dii luoro-4-morpholin-4
ace 9(8{%

hyl)-2-(3-fluorophenyl)-acetamide;
2-CieloyetnpleNt(2 -Gty [ Grdiitoitn Mpbppeniip-deghamédy|)-acetamide; 10

2-Bicycl -2 yI-N-(2,6-dii -A- holin- L
Q"C%ﬁ@%%?gééﬁyﬁﬁ'géof ’%IO@I\{IE)%T’&%B .u%%qﬁg%{ﬁﬁ?%%%ﬁgf%’morphoIin-4
2-CytibpeiftubdBatniifipve rirapétdinide phiaybodaradeic acid

2-methyl-4;morpholin-4 vl-6-trifluo ethyl - amide; 15
o 2 AR (I P Al
N-(}5Biftoooctrathplorionyybptice;))-3, 3-dimethyl-butyramide;

-Cyclopent;2-enyl-N:(2-methyl-4,morphelin-4 yl-6-trifl ylphenyl)-
N"(}a?:%‘?éfr?ﬁg e ;“5"-'8%%?)1 é\iezéﬁi@@%é Wﬁ%@?ﬁ%ﬂ E%III%Y y%%%?ﬁﬁ%%omethyl
2-Cpliepsty-deatpaNa@, 6HiNaociclamier phatinthylaheny Protaiamds i

luor, h I ide; -Dj -N-(Z2-methyl-4-n in-4
R T e e e L U
2-Bizy@of D\ flepptieylly-Ii-Rathetrirormbeprotnl Oy gluct o émwiaryl)-
ce hegé/_l)- acetamide; Hexanoic acid (2-methoxy-6-methyl-4-morpholin-4
“ f/’[rgﬁehyl)-amide; 2-Cyclopentyl-N-(2-methoxy-6-methyl-4-morpholin-4
5-Mylpnbnghterstamidd?-ee il i netmbefit-frdtiyrifluacemedhivi-ahanyl)-
ami Q_enyl)-B,3-dimethyl-butyramide;

-(3,4-Difluorophenyl)-N-(2-methoxy-6-methyl-4-morpholin-4 yd
5-11@1‘19{#}}@;@@@@@@(2-methyl~4—marpholin-4-yl-6-trz'ﬂuoromethyluphenyi)-amide;
zacé't?ﬁé‘é -QI@?r-ﬁﬂ(J:M%WQIW}%%@HM:&WBWErﬁyz_phenyz)-

fp enyl)-acétamide;
aceg@driuorophenyl)-N-(2-methoxy-6-methyl-4-morpholin-4

Z-C%&’{)}’?Mfwﬁﬁ?mwgiﬁw 2 -21-—%—91‘;‘?%wromethyl—phenyl)«acetamide;

(2-methoxy-6-methyl- -morp_hoi - henyl) 30 acetamide;
Hexanoic acid (2-methyl-4-morpholin-4-yl-6-trifluoromet, yl-phenyl)-amide;
3, 3-Dimethyl-N-{2-methyl-4-morpholin-4-yi-6-triftuoromethyl-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 Jhept-2-yl-N-(2-methoxy-G-methyl-4-morpholin-4-yl-phenyl)-
acetamide;

4-Methyl-pentanoic 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;
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4-Methyl-pentanoic acid (2-methoxy-6-methyl-4-morpholin-4
ylphenyl)-amide; 5-Methyl-hexanoic acid

WO(28h8tH3%Y -6-methyl-4-morpholin-4 ylphenyl)-amide; PCT/DK2005/000159

N-(2-Chloro-6-methyl-4-morpholin-4¥Iphenyl)-2-(3
fluorophenyl)-acetamide; and N-(2-Chloro-6-methyl-4-morpholin-4
as thylfrhehgie 2oy stdbthetpofddahnid s Aopeyogs ISdonsidered a specific

embg&régﬁ%gqgégogel%% é%e%%*lﬁ %ﬁ%%gl{_@ salt thereof. Each of these

compounds Is‘consli a specific em ment and may be subjected
to individual claims. The present invention also comprises salts of the

. | . ; o
The BETACHNE ALY RIS SR e AR LA LA BRI

typicatymphritmacsidically apsgninblacaltsldgsaltsiad hedeentenineudeneire
addiRSG SR M BGILAHL AR RAHEm R %ﬁéﬁ;@@@igﬁﬁxﬁﬁﬁﬁlﬁ“séﬂ& invention are

preferaBly pharmaceutically acceptable salts of the compounds of 10 the
invention formed with non-toxic acids. Acid addition salts include salts of

The BRNANGAGILNASEL A3 RIIRY S AGidSa X ABRIRS Blchita bisiiRRIDANIS of
acids include hydrochloric, hydrobromic, hydroiodic, phosphoric, sulfuric,

the inventiararpieEonly aharmeconidcatlynnptatabletatiant Grpampaunds of
the iREIMEIS: FRYAIE 3REH GoliEharacatica dARIRRRELG IHRINRRISalREHZ OIC,

cinnamic, citric, fumaric, glycolic, itaconic, lactic, 15 methanesulfonic,

inorgamile REidsARCVRNLIS TS ARIS RgidR: Hrsamplesief supgblk isosganigireids fnchvde
hydrBRiBRREORIGHBLh ADaRUEARIGHBsIMIE A36IRRIR, Bamite Hifmetydne

salicylic, ethanedisulfonic, gluconic, citraconic, aspartic, stearic, palmitic, .
and hplike. BramniosnbsHittle ARG MRCIBER faRRiS GRS, richloroacetic,
rifkRiuaResHionifiacisdReenine sratCReidsicagvelliasiti®nic, lactic,

8-halotheophyllines, for example 20 8-bromotheophylline and the like.

methapesibfoniamateicomaHar MaliBIRPREEHM AR GNBIG Mhib o PG SPitc i

succRfditiQmALSINAMde thepharmars wiealy, acesrirDisaalls, biiadtinylbne
. Pharm. Sci. 1977,66,2, which is incorporated herein by referenc 0
salicylignerBansdiauipaise BRRADRCHFRCONIf GaPETES; %ﬁ‘i‘&?wﬂ@ﬁ@geeﬁ As

glycSREBOHRERbERAKE ShiedndrbnaipascopmsirkesiiFdal udRibthium,
sodium, potassium, magnesium salts and the Flgigg.ssﬁ%ﬁlfxam es of
a

theophIHaR iRFRICTTF IS AS WAL LR A6 ATiKH LLhESRRY ®methyl-,

8-bromotheophylline and the like. Further examples of pharmaceutical 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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dimethyl-, trimethyl-, ethyl-, hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-,
tert-butyl-, tetramethylammonium salts and the like. WO 2005/087754

WORGIR/BR2B805/000159 18 Further, the compounds of this invat§tkiRKA8RE/600159

exist in unsolvated as well as in soRfated forms with pharmaceutically
acceptable solvents such as water, ethanol and the like. In general, the
Furthetydte ddonmamte afthis devedtiogunay enistdnhmseivetedetiwilkaisifior the
sol\%ég) s %ﬁ?ﬁ%&é‘éﬁ%ﬁl@Fgcggp'{la%?&&ﬁ%éﬁt&' K %%%ﬂé}t’%@:‘éﬁﬂl Xy
ave one or more asymmetric centre and 1t is intended that any optical
the fteniargefierakbiantovmed ndissteremsideidasiisvplanitisdibpureselvated |
ti urified opgigal i eIs and any mixtures thereof including
fom?%aé%ic %%)‘(l{groessisi%.ﬁélsm%(%e 5}' stereoisomers, are included within the 10
scope of the invention. Racemic forms can be resolved into the optical
The 2NURARERP gﬁﬂ%ﬁ&iﬁ%ﬂﬁ%ﬁn@{ n%‘of‘ﬂéggoﬂé( SERRRII Alnetric centre and
lastereomeric sdits thereof with an optically active acid, "and liberating
it istinéentit dhist anpaptienlisonmrsibenenbytivaagrn OniAEECHRSES) Mfother 15
sepg%%ﬁﬁ?&ﬁ%rorxe&%mgrr AESHRIPILImORIGR aRYRAEeSES BRsEsH UPON
chrormiatography on‘an optically active matrix. Racemic compounds of the
inclpdismracémienibriveen bise BEXEEoRIHERSR) WRieTs picaeHirsawithin dhe,y
scoﬂ%a&i@%%\%%ﬁ lization. The c_ompour_1ds of the present inv_ention may
also be resolved by the formation of diastereomeric derivatives.
Additional methods for the resolution of 20 optical isomers, known to

Rac%?lgﬁ%ésilg%egamgQ Ce85tvEAANB QH&%%C%P&%W@Q gz avsemthiness, for

cus by J. Jaques, A: Collet and S. Wilen in "Enantiomers,

examplee MatesarationRESHsERReTS A hsrepf e srdially actrs@eid:
and(ﬁgé%%‘iﬁ[\g \6%&95119 QeRMS afARABPSURERR tRch TGP Al Vaa& N Bother

starting erials, or by stereoselective synthesis, 25 Furthermore, when

methadofo leesdvins racemnates ip tha grlineh aRERots &/8asAd PResent in the
chriBRRGHE B OMEN I IRAMP R iR YRE o TRl it de gored S Batia present

geometric isomers, as separated, pure or partially purifiedﬁgeo,me ric
invesamesibalso be resolved into their optical antipodes, e.g. by fraction

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 J. Jaques, A. Collet and S. 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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mixtures thereof are included within the scope of the invention. Likewise,

molecules 30 having a bond with restricted rotation may form geometric
wisowees77Einese are also intended to be included within the sqapepiRs/000159

present invention. WO 2005/087754t*CT/DK2005/000159 19

Furthermore, some of the compounds of the present invention may exist

in different tautomeric forms and it is intended that any tautomeric forms

hat the compounds are able, to form are included.within the,sco f th

Pl TR Rh 06 SRRV o 100 SRR BrSchOSL B Ao

tautprestfoea ped ids, insirkdthaadavinstatieddfidargthahbmicahpounds are
conyversion by metabalic. processes hefore becaming pharmacologically

able RS AR S SE0h SCR BRI tonal deratives
of the compounds of the general formula I, which are readily convertible
10 in vivo into the required compound of the formula |I. Canventignal

The N PR GBS OAROED AR SRS ot o

admilgstrative siaderge shehdchi fosrmasipldy ndBbslgnpoddRnses bgirebkddming
Bundgaard,, Elsevier, 1985. The invention also encompasses active

P A bR L BF e SO SR LB el

deripatividest themopponnidefdbiim genkwd fosaltithbredii¢bransecalsiy convertible

. medicament. In one embodi the invention relates to th e

im v e e R e A T S PR RSB e

seledthmn disd eparniiscafsuitble R0dneated istivsp onsilasdtzd,ifioreasaglnn

. fow in otassium ¢ | such as the KCN ily potassium ion

m @ﬁgﬁﬁ&a@g@gﬁggiégégﬁl.gﬁ;ﬁgg%%rgfisﬂi S?éﬁgfé yg%amdisorder or disease of
the central nervous system. In yet another embodiment, the invention

The@{;] el E‘%ﬁ@&%@%ﬁ: ! %%'%‘e"&%‘{é%@;ige 89%@%%%@11?%&9&@8&@.

pharmaceutically ac€eptable carriers or diluents and one or more

An gpegioditis ioféotinnlprbvidassatiomensnfl of ot ehdyadiaticiiersodior use
inventi lates to the use of a compound of formula | or a salt thereof

as a%F ?ﬁé%%%ération of a pharmaceutical composition for the treatment 30

of a disease or disorder wherein a KCNQ potassium channel opener such

In ofiS G ER L URSRIVE RIS ORS BRI ISPENGIC I nloRIEaIRLGRHER
disorder or disease Is selected
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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from the group consisting of seizure disorders, anxiety disorders,

neuropathic pain and migraine pain disorders or neurodegenerative
wlisasargrssYVO 20051087754 PCT/DK2005/000159 20 In ON@CE/m2005/000159

embodiment, the compounds of thezamvention may be administered as the

only therapeutically effective compound. In another embodiment the

In GRBRAMAHRG: 1% IBNERIANIEY e AJBNRbeRed RS RAPMIse as the only

combination therapy, i.e. the compounds of the invention may be
theragmwiraibr stz ePmpRERSn with other therapeutically effective

In &QMEPLRBSNAEAR-LANLERNY VISING IR(RRABIESY MR aHRcis:eiedel a part

other compounds having anti-convulsive Bro,pertie,s may include but not_,

of aromhinatios haromiad enthssRERAAREICE G ILesan MAh BeRlRstred in
contBHEABhGHAR Bk Rerayaiaiany it aciesysiemsiRenblogkadt-or

modulation of NMDA 10 receptors the inhibitory neurotransmitter

congjusiR STORETERD %%ﬁ@ﬁ%%%&%a%@m%m& gt-convulsive
profARAMRIAHKR IQHBEMIARA B R saHemvaitacss: Current anti-convulsive

medications include, but are not limited to, t;;gabine, 15 carbamazepine,

Sod g chamnelaEigh ARG, BAREHEALPL SREGRBRfRARRSsuximide,
Ieveﬁfésﬁéﬁmoﬁ}@ﬁmaei@%@éﬂﬁtaglzwﬁa@@sﬂﬁd&ihagmmf

the benzodiazépine and barbiturate class. The compounds of the
inverfgepiaie considered useful for increasing ion flow in a 20

‘éonﬂgiﬂﬁi@%gf%ﬁ%@égﬂﬂﬁgpmﬁ. REmRRLTHEL2SA BUMaRase, or

The compounds are thus considéred usetul in the treatment of a disorder

or dideskedpaih§ AdbHomAke & an increased ion flow in a
%olt%%?w&%ﬁggﬁﬁé%@annel, such as the KCNQ family

potassium ion channels. Such disorder or disease is preferably a disorder
Cunentizdasenyuliive sandisationoineidedt a1s netdimigsd fedizgabinge
carfRRAIERL SRR AIRIBRICHAOMIG. UM ERIC BB ACkHuximide,

disorders; such as acute seizures, convulsions, status epilepticus and

levelpmsstamspbenatoispiloptierngit Aomicamnida apnehrs sarahes of Barticular
berSHAYASINRS a SR GRS ARY BialuS epilepticus.

The compounds of the invention are considered useful for increasing ion flow in a
voltage-dependent potassium channel in 2 mammal such as a human. The compounds
are thus considered useful in the treatment of a disorder or disease being responsive to
an increased jon 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, convulsions, 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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In another embodiment the disorder or disease is selected from the group
consisting of 30 neuropathic pain and migraine pain disorders; such as

wWonlessiE Shyperalgesic pain, phantom pain, neuropathic paiP€gaE205/000159

diabetic neuropathy, neuropathic pah related to trigeminal neuralgia and
neuropathic pain related to migraine; in particular WO 2005/087754

allodaik/BKREeREH0 Path, Phattody piin, meperatylii paiairpledritodiapetiv,
neutﬁﬁgat ic gain rgl%ed .tox%'ia %tiL% neurolpeathy and neuropathic pain
neuroE ey I’ﬁld’Fé)lﬂ%. li}ae‘ltnano Ser e%allmént, the disorder or disease is
In y&eiaotket knrbddiengroyhechnsidengy disansgatysdlsciebmmubh gownxiety
and disprders and diseases related tg. 5 Te k 2, j
con R SISO S . B R PR A S

paniagitrih afiaapitbbial histiordistdenieiti seiephopisifienid diserdeosahout

hpohia and other .specific bias, g Ve ' i )
om0 P P DA g o GESERE AR EBRERRL socil
pholdisardm‘tlmpxiﬁgliﬁtsphd_biasjlﬂ!xbmg'ﬁm@mm@iwadb@mlﬁm;maumaﬁc
stressélgggg%ggre_mgt%c des‘?‘s”é%'&%%/dgf%Oégﬁéﬁ%érﬁ%%@%%!@_{}’aﬂl&%“c‘ﬁsorder

a Justmeﬁf1 isorders, performance anxiety, ndriacal disorders,
due sngtatyral soedinboentiitiyen srdistaedtidafivorditoncin diserdstasriatipiéited

anxiety disorder an i iSO ' [fied- w:pakticular
e L N S AT el T e
disocdeny aistietyltiscdder ducitd gehotibmpdidalernsiticnpadisupiarasanivggd

stress disorder, a r j ad] .dj ;
e e ol ety
genmﬁzﬁ&Mﬁ&Mly@mM@b@egﬁﬁé@mﬂ%‘ﬁ 8&9 Briegial
phoBti BARGEARSRIAN SlisalRGh IRk ARAIRRE SRR dieefelBon,

ISofder or disease 1 Selected from the group consisting of

adjustmeot Sijondertivy picbradiizcal diseri i Senpralion BEdew dRMtRGton's
&0 . i I8 ' ' conditio
ago%Pngggglgggg%b%&é&kﬁ%&mm@%%@4&&@ [@SiSical condition and

sease, ParKinson's disease, encephalopathies induced

subﬁwﬂﬂa'sd@pﬁdfénﬁiﬂim?}iWE’@Hg viruses, herpes viruses, borrelia and
In yﬁ{‘ KDOYD, RAIDOGH S AR Rl SRHEQd QIRBRIAHRRS tREBIARA

yperexcitation states such as in medicament withdrawal or intoxication

consistingef odwpsieranvatisrdissedesy frsthatif IR ciReaiupipeton’s
choRE R ARRAYRSUARAtisF AR e MGl e o3 radiariBlatakeiraResse,

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, berpes 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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disease, Huntington's chorea, multiple sclerosis, amyotrophic lateral
sclerosis, AIDS- induced encephalopathy and other infection-related
WeHEsRalopathies being caused by rubella viruses, herpes vRGIEBK2005/000159
borrelia and by unknown pathogens2*Creutzfeld-Jakob disease,
Parkinson's disease, trauma-induced neurodegenerations. In yet another
In y@Geotisadimbeoditirmnt)ider deooiatise disedsese [snitmtef drorthidg ooy
cansisting of neuronal hyperexcitation_states such as in medicament
consw??ﬁgrggv%?eog §y3 MKl |§§1? fr%lillsegt}%{r{?g’ther embodiment, the disorder or
disease is selected from the group consisting of bipolar disorders. WO
e S A SRR S8 REI APEh e e
group consisting of sleep
also gispreteisn sinthtatan sadhaiaclidretieras theaaase mendeised herein in
connection with a disease or disorders includes 5 also prevention,
inhibition and amelioration as the case may be. In one embodiment, the

In onorpbodicssot, tHee knmptondsafdhsdandeisn havedeen famd on o
on p%?%%ﬂ%‘f SN KGN RP G AL HE I Mk YD ikubthihe
Invention provides compounds showing effect in one or more of the
following tests: "Relative efflux through the KCNQ2 channel” Which is a
measure of ey R aomRgIRt &l ihede Gshehasngle following
The'lﬁ%ﬁﬁn%n% %%%#gshocé" 15 V\?hich IS"a measure of seizures induced by
testmon-specific CNS stimulation by electrical means "Pilocarpine induced
seizgres .Selz Sz?fﬂ%ﬁ%ﬁ%é@&?f@ﬁpéﬂ&ﬂ@’omn difficult to treat with
many existing antiseizure medications and so reflect a model of "dru
resisthitisaizuresisae oflecprianseiofikerramnmiadasibe HacChamtal
§eiz r -thr%sigolgt%s%ﬁo&mese models measure the threshold at which
seiz ShRiStea, ths being models that detect whether compounds
coulsielnjs seimeasiieitAteizIres inysadbbyi nemnsrepiRfch IS Ean

mea§ure.of disease progression, as in normal animals the
elecirical mears

gn by

s “Pilocarpine induced seizures”

Seizures induced by pilocarpine are often difficult to treat with many existing
antiseizure medications and so reflect a model of “drug resistant seizures”

o “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.

s “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 “Flectrophysiological patch-clamp recordings in CHO cells™ and
“electrophysiological recordings of KCNQZ, KCNQ2/KCNQ3 or KCNQ5
channels in oocytes”

In these tests voltage-activated KCNQ2, KCNQ2/KCNQ3 or KCNQ5 currents

are recorded.
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25 seizures in this model get more severe as the animal receives further
stimulations "Electrophysiological patch-clamp recordings in CHO cells"
woanab/igtestrophysiological recordings of KCNQ2, KCNQ2/K CHNEIBar2005/060159
KCNQ5 channels in oocytes" 30 Irt3hese tests voltage-activated KCNQ2,
KCNQ2/KCNQ3 or KCNQ5 currents are recorded. WO 2005/087754

In on@EtHaf 2R/ GR0ISApddndis ane RO meive htican POy s ettt NQ2
ctive with apn EC50 aof | than 15000 nM, such as less than 10000 BM
15008 SN SHER A o5 Eh LD R e BRI S LR e R D PRl
through gl EN0AMhaaREthEncomiber sathadeneti) (e cantivamdiaenkKEEQDf
. _less.tha 00 such ss. than 1500 nM,as d by 5 the test
active LA AL O R AR A LR e 0 S Ay,
the tefi ¢ Relmpauciitiandié (i@ JCOQRIi thamEC R gtiesstrare@D0didestich
as less than as, measured hy, the test "Relatj fflux throygh the
the o B LA Lt L MR AR SRS R A0 Ot e
150 nivdasakbantdichywhd G0 ‘GhedativdeffimetitydhghcihmEEMQE hbamnali. HHE0
«fBf less thap 15.ma/keg in t "Maxi ectroshack”. In another
test EFA %&?rﬁ%@?f‘tﬂg%cﬁ‘%é%%n S %%%%%i Serg%sc qé%i%dmg/kg in the
test "Maximum electroshock". The test "Maximum electroshock'is

described below. 15 In one i t : of
R R R s R
“Maxisinureldtiroshotdt tebt anttiotr areboitisuriliethb elovp@odseheverpotiResof
ave few,or clinically, iasignificant i A f
s IS ISEL TN, OO TR SRR, TRDES Moo
electioghothBisniesaritiedizelievactions 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
In onefenodins, theasunpdundpbefor amFEso dessting @tﬂﬂ&]ﬁ%ﬁhﬁ .
“BlofATR SR H-eaRRE Rl Bedh R RISLAI S R RAERIH BRI B W3 ure

oses to be use ore side effects are seen.
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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Thereby compliance with the therapy will expectedly be good and
administration of high doses may be permitted making the treatment

wonmng/esfieacious in patients who would otherwise have side effaoistiz/oscise

other medications. 30 A non-limitingzaspect of the invention concerns
compounds according to below embodiments 1-10: 1. A substituted
morpholine or thiomorpholing derivative of the general formula | WO

2005/087754 PCT/DK2005 001“5\9 /2;3)52 -R)g ~ X'-R3 r'N R1 WR4
R7 R6R5 wherein gisOor is00fS; 5 XiRLO; Z is O; Rl and R2 are

independently sel gHoup consisting of halogen,
halo-Ci_6-alk(en/ g)%}J&gG-alk(en/yn)yl and cyano; R3 is selected from
the group consistingQf Gk.1Q-alk(en/yn)yh 10 -
C3-8-cycloalk(en)fL{CR%-alk(en/yn)yl, Ar-Cl_6-alk(en/yn)yl and Ar; and
R4 %Sfel:'\;nG and R7 are independently selected from the group consisting
of hygrogen and Ar; as the free base or salts thereof. 2. A compound
acqoislihgitd;embodiment 1, said compound being selected from 15 the
greyp.consisting of: N-(2-Bromo-4-morpholin-4 yl-6-trii luoromethyl
phqe%l}i}ﬁ- &f ﬁﬂoro phenyl)-

X is CO;

Z is O;

R1 and R2 are independently selected from the group consisting of halogen,
halo-Ci.s-alk(en/yn)yl, Ci¢-alk(en/yn)yl and cyano;

R3 is selected from the group consisting of C,.je-alk(en/yn)yl,
Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yl, Ar-Cj¢-alk(en/yn)yl and Ar; and

R4, RS, R6 and R7 are independenily selected from the group consisting of
hiydrogen and Ar;

as the free base or salts thereof.

A compound according to embodiment 1, said compound being selected from
the group consisting oft
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenyl)-
crcetamide;
2-Cyclopentyl-N-(2-bromo-6-trifluoromethyl-4-morpholin-4-yl-phenyl)-
acetamide;
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-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-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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acetamide; 2-Cyclopentyl-N-(2-bromo-6-trii luoromethyl-4-morpholin-4-yl
phenyl)- acetamide; 20 N-(2-Bromo-4-morpholin-4 y1-6-trii luoromethyl

wpbasyls3seyclopentyl- propionamide; N-(2-Chloro-6-cyano-4#aaypikalitsdocise

yl phenyl)-3-cyclohexyl propionamids;
2-Cyclopentyl-N-(2,6-dimethyl-4- thiomorpholin -4 ylphenyl)-acetamide;

2-QyCionepii-I2 & diannibyiyi-{ Jphenyihemnndinyd yhepignyl] 25
acetamide;  2- CycIoPentyI- -[2,6-dim %hyl -4-(2phenyl-thiomorpholin-4 yl)

g?fﬁﬁ?”%&ﬁﬂﬁ'é’ DBy p@ﬁ‘f{ﬂ”ﬂ" 6-dimethyl-4-(3 pyridin-3

yl-Wtqmpzp@m&ad)wi@ﬁwwhzaﬁ@t@nwﬁa-wwmﬁfdﬂﬁ&zﬁﬂphenyz}~
PCT/DK2005/000159 2

2 CyRXSRERNAFE IR thyl-4-[2-(4-trifluoromethyl phenyl)-

thigaBiEpBIfa-2. yisapnylyRaetarsign: ddhid-{2nidrbhoive 4-yl-phenyl)-
phenyl)-thiomorpholin-4 yl]-2,6-dimethyl phenyl)- 2-cyclopentyl-acetamide;
ﬁ%ﬁ@fﬁzl’ .2.13hept-2 yI-N-(2,6-dimethyl-4-morpholin-4 yl phenyl)-

I Bﬂ@k@o@ﬂ@hﬁ%ﬂ\éi@lﬂ dimpthybd-mérphotin) dicetamide;
y p tami
9 @n‘é)w %?'ﬁ'ﬁﬁlé 4$nﬁigf’ﬁﬁlgf("4" y?wg%/) 650”6‘. rrzgmlde 10

2 Wﬁﬁﬂﬁd& (2, 6-dimethyl-4- morpholln -4 ylphenyl)- acetam|de (2,
2% %%‘f@ {lﬁ%@ l)?%ggi’@/ cij%ﬁF%r% o??ﬁ%ﬂ”c % brﬂjyl a3 acetaimlde

2 B(Dmﬂimﬂ@ﬁ%mwalbaﬂbpkyher@é)dc(ﬂ'lﬁ}medadlbatyllesp‘m‘oI|n -4 yl-

ER%I g)gﬁldeé}, é: gtylfﬁf?ﬁ ?md(;%nefﬁ mo %e@rgp,?%yl)

propipdmides-benzofuran-2-carboxylic acid (2 6—dzmethy!—4-marpholm~4~yl—
phenyl)-amide;
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-Cycloheptyl-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-chioro-benzyl ester;
3 5, 5-Trimethyl-hexanoic acid (2,6-dimethyl-4-morpholin-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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N-(2,6-D?methyl-4-morpho|in-4 ylphenyl)-2-(4fuorophenyl)-acetamide;
N-(2,6-Dimethyl-4-morpholin-4 ylphenyl)-2-thiophen-2 yl-acetamide;

WNE588DTRethyl-4-morpholin-4 ylphenyl)-3,3-dimethyl-butyra®fidéPBepos/000159

Hexanoic acid (2, 6-dimethyl-4-morf)?10lin-4 ylphenyl)-amide;
2-Cycloheptyl-N-(2, 6-dimethyl-4-morpholin-4 ylphenyl)-acetamide;

(2 5-Bifrldona-nheiptibiR-a-Jipwenfitoamahatradybebeptitster; (2,

g- }?ﬁmﬁgﬂ@orpholinA yd phenyl)-carbamic acid 2-chloro-benzyl ester;

. rlme;thylfhexanoic acid (2,6-dimethyl-4-morpholin-4
yIWeRyh ity obreeriindic-dciépoemtntrétadramsBrshele i
pherylzaimide; Heptanoic acid
(2,6-dimethyl-4-mor holin-4-ydphenyl)-amide;
N-@{B-BraraepharibibiiImdinstndymomhaii-dcdahaay) -acetamide;

2-(3. A RiRRIREC mm(ﬁ%@%ww:ﬁrmﬁ%%ﬁ&ﬂ%%eﬂ%etamide,-

acetamide; 30 2-(4-Allyloxy-3-chloro
phnid)onDeeteniriemoraiaiBhdwhRbe pisRenynbhaceiftds:
N-02.0- Rimsiyls-mpinaabnrt yhihees iR 3ntibyerereeimuaheny)-
acetamide; N-(2, 6-Dimethyl-4-morpholin-4 ylphenyl)-2-n

] ) thalen-2 ..
i Yo mE AR G b e
phghyl)-N-(2,6-dimethyl-4-morpholin-4 yl phenyl)- propionamide;

N-(2,6-Dimethyl-4-morphalin-4 ylphenyl)-2-(3,4-dimethyl phepyl)- |
D S A R S S g

yIphehhnaseiaiid o dSsEbtp e Rbeasiy bntod-aliore hdrtaeuriteilin-4

D AL SR, 72 SUBARIBEY, 956 GG mpouils eebiding o any
éd@h@@ﬁl}fﬁﬁaﬁ%@pmige; 2-(3, 4-Difluoro phenyl)-N-(2,
-dimethyl-4-morpholin-4 yl phenyl)-acetamide; 10 and.,.

N- (9565 i RRRIDASIEI &M%%ﬂ@@ﬁ%ﬂé@&l%%ggﬂgﬁ{}f%%g%mide.

increasing ion flow in a voltage-dependent potassium channel of a mammal
such as a human.

Use according to embodiment 4 in the treatment of a disorder or disease being
responsive to an increased idn 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 status 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



3. A pharmaceutical composition comprising one or more

pharmaceutically acceptable carriers or diluents and one or more
w@amposTds according to any one of embodiments 1 and 2. &4 isesfeae1ss

pharmaceutical composition accordit¥g to embodiment 3 for increasing ion

flow in a voltage-dependent potassium channel of a mammal such as a

hurgiao:der,ldgeraskesitingeciiohddivian biivtheivedin dot of gaisatder

or disease bei responsive to an increased.ion flow in a
volt8g F&Eﬁ%?%%ﬂ?ﬁﬁéggh%% fa é’fe%ﬁnsxdgﬁfélﬂss&réélf'or disease is
9. pretayahlyadiigons enbodisrases dishetesnithin nkay thesdystden of didesse is

according, to embodiment 5 characterized irathat theﬁdisgrder or disease is
SelBBYEHT PR SHOI A O CST0r BROSHARS Sl e 0k &

SIZ0rE asGraers stich as
conyldsitnsr’ afidepsy Bhohttation epileptcusniple ttderexdsoaipgttophic
embodiment 5 cha riz%?lin hat th iso(gger or.diseaseds  sele
e e

sucinephilogytias bypepaigesid pginipliantmsernibempesndpetichoaielia and

relgted ll;g diabetic neuropath [ hic aﬂ' '118 Q ine.
8. %ge acc%%ﬁ’a{%g %erﬁgggr%%tr%negdgf%ﬁr%%@%%sfg int a%wgg icsior(%‘?’or
diseasmisidiissl ected fdegendretgnoup consisting of anxiety disorders

10. SUCBS%%&%Q%}%’% ﬁ%&%@ﬁ%ﬁ%&%@%@% RAUE APIEN APSEFRNEee is
compulsive disorder, social phobia, performance anxiety, post-traumatic
strestecliob frken, tegrosipesmsistngef redjusahbypelieomidetion states such as

hypocho dria)%% di Ed_%? S I ety WO 2005/087754
Pcﬁﬁﬁ%&l} (ﬁ%% 3%5%%%%%§%ﬁbia, specific phobias, anxiety
disorder due to general medical condition and substance-induced anxiety
disorder. 9. Use according to embodiment 5 characterized in that the

disorder or disease is selected from the group consisting of
Defidtinmdegenerative disorders such as 5 Alzheimer's disease, Huntington's

o Iple RR 03/ ARYAHOBR RS AhASIGIARIA DS induced
Theeﬁ%%%%%ﬁ%%gt yrgir;légg ot%er In egei%h-re%ted en(i?géhalopathies being
caused by rubella viruses, herpes viruses, borrelia and

Halogen means fluoro, chloro, bromo or iodo.

The expression Cy.¢-alk(en/yn)yl means a Cy¢-alkyl, Cz.s-alkenyl or a Cy.s-alkynyl
group. The term C;¢-alkyl refers to a branched or un-branched alkyl group having
from one 1o six carbon atoms inclusive, including but not limited to methyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methy}-2-propyl and 2-methyl-1-propyl.
Similarly, Ca.s-alkenyl and Cs.¢-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 Cj.je-alk(en/yn)yl means a Cy.jo-alkyl, Cz.10-alkenyl or a Ca.jo-alkynyl
.group‘ The term C1.1o-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, I-heptyl, 1-octyl, 1-nonyi,
1-decyl, 2-methyl-2-propyl and 2-methyl-1-propyl. Similarly, Cp.10-alkenyl and
Ca.10-alkynyl, respectively, designate such groups having from two to six carbon
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by unknown pathogens, Creutzfeld-Jakob disease, Parkinson's disease,
trauma-induced neurodegenerations. 10 10. Use according to

WRHBMNEht 5 characterized in that the disorder or disease it SE{BER]5/000159

from the group consisting of neuronal hyperexcitation states such as in

medicament withdrawal or, by intoxication. 15 Definitions The term
atompelaruain qasceuRlsbnmrbyed sy BlleR O SRRSO HayERn e RSt
limitHd S5QREIMO pRIRE ThiRfgl 2Pehie @XREXSEIPH Kebtbnglk (RiAMFY horRaRE

a Ci_6-alkyl, C2.6-alkenyl or a C2 6-alkynyl grqup. The term C! 6-alkyl
decepgfe FANGY bPé?i&ﬁB’&@P@ﬁ%‘raﬁ%fF%Hﬂi%ﬂ’a’ p%?&’\ﬂ’t‘?@ifml}% W

and &aen.atoms inclusive, including but not limited to methyl, ethyl, 1-propyl,
2-propyl, I-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-I-propyl.
Similarly, C2.6-alkenyl and C2.6-alkynyl, respectively, designate such
The &pHHRSIHACNY-Arlsalk( Ny IersxeasO atamlkydiustiogodneicaybiecup.
bond and one triple band respectively, including byt not limited {o ethepyl
The G T B T SRR G b o L BSHBLAe mb e
to eift O-atsieniyio)ydinebosmCiielkyb &2160rapdyydopef?i] ovaliopeXyl,
0 grqup. The te I-do-alkyl refers, to.a branched.or un-branched alkyl
CYCI%?W h%%%ocﬁ%{ﬂﬁ“ﬁ%tgg tonehy 6%559%'§Sﬂ3??@umng but not
[2.2. i leonretiayld (330 tieyudpykttpeanihi dontyIC2 shestylodienylydesignates
1-hexyl, 1-heptyl, 1-octyl, 1-nqnyl, 1-decyl, 2-methyl-2-propyl and. ..
A T T AR F TR DA e o iR A0 k) efuding one
doubledpendively, designate such groups having from two to six carbon WO

2005/087754 PCT/DK20051000159 28 atoms, including one double bond
and one triple bond respectively, including but not limited to ethenyl,

The prepéald. Outeiy(epynighibdignersl (heptiiyh/ poiphlting sebstifutewi,

ethynyl, propynyl, butyn ntynyl, hexynyl tyayl, Qct nonynyl,
one GHATEE ThEe LGN C o A e R "
SimiG3l@- hutte@iebyoloaliealkedybguatps Cihedenvatkleny bicalkgibstituted
. desi%nates g,monac clic or bicyclic carbocycle having three
with one Or more halogen dionis.
In the expression halo-Cs g-cycloalk(en)yl-C;¢-alk(en/yn)yl the terms

Cis-alk(en/yn)y!l and halo-C;.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, 8, or O. Such two adjacent
substituents may together form:

—CHy)eCHp-, ~CH=CH~(CHa)y-, -CH,-CH=CH-(CHz),, ~-CH=CH-CH=CH-,
~(CH2)g-0-, ~0-(CHz)y—0-, ~-CHa-O-(CHy)e-O-, -CHp-0-CH,-O-CHp-,
~{(CHza)¢—S~, —S-(CHy)p—S8-, -CHp-S-(CHz)o-S-, -CH-8-CHz-5-CHy-,
~CHy)e=NH- , -NH~(CH; )y~ NH-, ~-CH»-NH-(CHy)~-NH-, ~CH=CH-NH-,
~O~(CHy)yNH-, -CH-0~(CH,)~NH- or -O-(CHz)-NH-CH;-, -8-(CHa)p-NH-,
-N=CH-NH-, -N=CH-O- or -N=CH-8- or -N=N-NH-,

whereinbis 1,2 0r3,ais2,3or4 andcislor2,
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to eight C-atoms, including but not limited to cyclopropyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, [1.1.1]bicyclopentyl,

WORRSAIE[Z252. 1]heptyl, 10 [2.2.2]bicyclooctyl and [3.3.0]bicyclodtEH DEta00r{@0159
term C3.8-cycloalkenyl designates 2 monocyclic or bicyclic carbocycle
having three to eight C-atoms and including one double bond. The term

The tdralACieRraliq eptonsilsshghtites @bevatigemsfend obdGotdoariamith
e ormare h [ [ jmi ifdoromethyl.

where G e LA A iy

selected fatinutedS vottDoHaammes el iatbgdn sronps. arethtionstbsapbstituted

sl R RSENR O s ot

substintprkdnoshdstiepinsabystheitied fraamorptivagls spheiiechibagelee
opﬁofqﬁrggﬁgém@dﬁn&fﬁom%%&g&ﬂ? GuidpighORHANALY SRURINIE QRS BNRQN

e heteroatoms, then a ring system is formed by 4-8 atoms selected

2,3-diirpdiosbeneanienaoiienain Dl tielsratagmidinecoptioraibneubstipted

pyrrolR%Hd %ﬁ%ﬂg%%&ﬁﬁb@%&%%?ﬂ%Xé?%@ﬁb&ﬁfﬂiéd(@iﬁ?ﬁr%%ore
-CH=CH-(CH2)b-, -CH2-CH=CH-(CH2)c, -CH=CH-CH=CH-, ~(CH2),-O-,
substitgentsHndppendentybengyipysobalegenoCosaligeainykcH2) -s |
cor< PR A SRR SRS, o
Ci%~M@V@)@W-¢!®W@W>WIQWBWW‘EHZ-,
-co-NueH2)br =Nk, NaHy =] SN0 1,
N 4 G P T “ﬁé"?ﬁ‘@%‘% Elonaad™
N(C peatitram0BBot 69« M iemdmh AQar&rsasBftR¥aIN substituted

-30213{@'336@3&@@ bR 18GaUPRE AlM&e W REIFING tloladjerd: eabisdiuents

oms may be replaced by heteroatoms independently. selected from N,
may tggeiher Withihsiasraticd P JronBich s R A issiRtRa Fheny,
memBREARAY, SHEsivaemRaPINhiapEARHWS Wastitiskkpyrddiomsoptionally 5

Wherhagoibsituted with COINEC Lo alkcenomvl o COREE RIS,
then the carbon atom of the CO group is attached to Ar.

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

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

The term acyl! refers to formyl, C;¢-alk(en/yn)ylcarbonyl,
Cs.g-cycloalk(en)ylcarbonyl, Ar-carbonyl, Ar-C . ¢-alk(en/yn)ylcarbonyl or a
Cs.g-cycloalk(en)yl-C)¢-alk(en/yn)yl-carbony!l group, wherein Ci.s-alk(enfyn)yl,
Ci.g-cycloalk(en)yl and Ar are as defined above.

The terms Ca.s-cycloalk(en)yl-C;.¢-alk(en/yn)yl, Ar-Ci.¢-alk(en/ynjyl,
Ci¢-alk(enfyn)yloxy and Cyg-cycloalk(en)yloxy; designate such groups in which the
Cis-alk(en/yn)yl, Cs.g-cycloalk(en)yl and Ar are as defined above.

Similarly, Ca.s-cycloalk(en)yl-C;¢-alk(en/yn)yloxy designate such groups in which
Cs.g-cycloalk(en)yl and C;¢-alk(en/yn)yloxy are as defined above.
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optionally substituted quinoline, optionally substituted indole, optionally

substituted 2,3-dihydro-benzofuran, optionally substituted pyrimidine,
Wppémailyssubstituted pyrrole and optionally substituted oxazBL/BKINeS/(65159

be substituted with one or more suB&tituents independently being

hydroxy, halogen, C1-6-alk(en/yn)yl, 10 C3-8-cycloalk(en)yl,

The égﬁz&sﬁyﬂmﬁ/ K((B;’Q-yﬂyl abgaqﬁ@?/mm@mr&@u(' I eyl g-alk(en/yn)yl
. Cl-6-alk(en/yn)yloxy, C3-3-alk(en oxy,.acyl, nitrq or.cyano, CO-NH-
desigp e ARSI e AN N R R e

as defiwi@dl bad(en/yn)yl)z, -S-Cl.6-alk(en/yn)yl, -S02-C1.6-alk(en/yn)yl,
-SO2N(C1-6-alk(en/yn)yl)2 and-SO2NH-CI.6-alk(en/yn)yl; or two adj acent
substituents 15 may together with the aromatic group to which they are
attached form a 4-8 membered ring, which optionally contains one, two or

Ph three hgte %atomosit\lNhen Ar is substituted with CO-NH-Cl.-alk(enlyn)yl or
a%f‘ﬁ‘( f2 -aﬂ?@&?yn%%z, then the carbon atom of the CO group is

The pitasitddvenfion\Alberelatestoutshitaisdsvitic M daniesig 0 8- dlk¢aompests
N(CI-6:allc(en/ | all i n
ot iR Rl el B S @%@%g%'-%ﬁ?ﬁm(en%g e
phareSOaN (allyGeibeblpropiiers orsiinetts,Gn 6itkk gingla )yt theliithe dasphur
fom is ed to Ar. 25 T I .
R
pharth®eaiiitalify njptptabloropiters or diluents as well as any other known adjuvanis
C3.8-cvcloa -Cl - rej : :
and eé%%?ﬁ(ﬁé’#?%?@%%é%%@%ﬁ%‘iﬁ%ﬁﬁg Qﬁ% %‘é‘%‘%ﬁ%ﬂszfézé}ﬁj
Remiftgoter e Sgicpey erobtgetipgl of (Rhamoasyy A Edisiow 10sRtenkfhy yrlac
Publ%ljnﬁ% (eg{,}%gx’l gg 3.8-cycloalk(en)yloxy; designate such groups
ch'the 1-?—9%k?e /

nw n/yn)yl, C3-s-cycloalk(en)yl and Ar are as defined
above. Similarly, C3.3-cycloalk(en)yl-C1-6-alk(en/yn)yloxy designate such

The g%%%%%&a Wéﬁfbor%%ﬁffaﬁé %l};éﬁf e@%ﬁ%ﬁ@&%‘ﬁﬁfé@ﬁ@é&ﬁﬁﬁs&%ﬁm

ove. WO 2005/087 CT/DK2005/000159 30 The .
by a@p@bbﬁgﬁ@@g@tm@m(épgﬁlawal, pulmonary, topical (including

bucc’ghf “ud &G ﬁﬁ@)ﬁh%ﬁﬁ%@mmﬂamﬁmgéﬁ@ﬁeﬁw&@mﬂ!aﬂahich
the Ci_o6-alk{en/yn)yl, C3_5-cyc|oa|k(en)yf and Ar are |
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 ireated 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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as defined above. 5 Pharmaceutical compositions The present invention
also relates to a pharmaceutical composition. The compounds of the

WG H8A78+ salts thereof may be administered alone or in corBETTEREALS/000159

with pharmaceutically acceptable cdtriers or diluents, in either single or
multiple doses. 10 The pharmaceutical compositions according to the
soluive ntismspeayidredbarfrelnbacewiflihe aentior widh iychend ptd wgucvaltatod n
har(%ri:lg{%%?cgﬁ V\f/:t%”ea%a%@/ a%gt.ﬁeﬁknr%%rﬁlaa 'ue/ %E';}% q@sdfg(ﬁii%ieﬁt%é% hove
ST daRce Wit Canventionartee niques suc PX% those disclosedn '
Remington: The Science and Practice of Pharmacy, 19 Edition, Gennaro,
Phafpftied1ACH UG 0y EAYARERARIPahY BB BRATRGR! Shia
compositions may be specitically formulated for'administration by any
dosezdthiptasrfrtersimhrdsittmtbralindutie ergasatyolds tabiets. tdpigaksimillgling

b | bli D, t [ i i ' inal
B L
powidéranrgredles farm e0ctrierfairofteirhiortllraseebeMbepreteprariate,
phax\%gt S E%ﬁ}é%%&% f&'e%r% gﬂﬁ%%"ﬂkﬁ BESR AP UG AR A6 Rings

condition an e subject to be treated, the nature of the disorder
suclpasitptaseceniiegy ontbeyen treforniaind Recis it REABisEH contrpiled release

of @&%%QS%%@%Ewﬂt%ﬁaé@%%le%gaimr@s@&w&?ﬂg@&;ﬁtem@ds

invention pharmaceutical acCeptable carriers are then readily

welbiimimisteibd at oLiguiddpstasdongs formrkedminisyetini wemdasdroutes

rg' {ﬁgxg ™ ipg.\ gﬂér!lélﬁla snay;gpeveniently be presented in unit
SOlug%)gg’ge{%orm %% me hoéés known&-}?n the art of pharmacy. 30 The

compounds of this invention are generally utilized as the free substance or

Fo@ggﬁ%ﬂ%ﬂﬁ%%%@d{m%m% ewaf SRsANRARRIR antacid

‘ ition salt of'a compound having the utility of a free base. When a
preseoing eadisorthanissnabas capilps of tAbieHs §ach fORteARNER prepared

pre%géérrf/f[ﬂ;ﬁé% %%%gg{og};%gg G HRAUA A WA 4ASHARA Rfclude a suitable

excipient. Furthermore, the orally available formulations may be in the form of a

powder or granules, a solution or suspension in an aqueous or NON-aquUeous 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, cyclodextrin, 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 carrier 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 etc. may be used provided that they are compatible with the

active ingredients.
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31 solution or suspension of a free base of the invention with a chemical
equivalent of a pharmaceutically acceptable acid. Representative
wezerspigssare mentioned above. Pharmaceutical compositiorsfongrabs/000159
administration may be solid or liquidd2Solid 5 dosage forms for oral
administration include e.g. capsules, tablets, dragees, pills, lozenges,
The RAWARISE @haduiesantiabieiits. gilbaaatiyba frand delaliPt roapsulddnt
powder or pellet form or e.g. in the form of a troche or lozenge. Where
lg. appropriate, pharmaceutical compositions for oral administration may be
prepared with coatings such as enteric coatings or they can be
1 1forr%ulated SO as jo _provide cgntrolledbrele e 0 018 }he active inglrediensjtoﬂ
2 IEH SIS S RETBRGEQTEIEESE HebtdinG to methdus Welt Known
gelatindhepsleloguictlo dggetdbleisiod erehas mingtraditronohneeipegus liquid
solutions, emulsions, suspensions, syrups and elixirs. Formulations of the
susp%ggrﬂr ifR/EHABN suitable for oral administration may be 15 presented as
discrete units such as capsules or tablets, each containing a
redetermined amount of. the. active ingredient, ang which may.i
A S R
diluenghadenbsefaentiywdepegiag thesnxsotuionconserspansitb gt ting
maciigyeous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid
k5mUIsion. 20 Suitable pharmaceutical carriers include inert solid diluents
or fillers, sterile aqueous solution and various organic solvents. Examples
Pharfieaaiieel TSR AR ARGl eH R it BHORE HHEIRHE Wl Blfacous and
gelatine, agar,’pectin, acacia, magnesium stearate, stearic acid, lower
nonagligdethgestobleaiblivimsc dispstsiais, potptossoasctr, gunisicnsdshredbdie.
sterifE FOMRGES Q' HEHE SR Ao s o aRenlIRd i 1o
aﬁy acids, fa?ty acid amines, polyoxyethylene and water. The carrier or
use. Dibpeninjeaablclicealyicustairisbretotaeniaiad dabringothiibagcopaaf
as ostearate or glyceryl distearate, alone or mixed with a
the p\}‘veg'gl.!l){ g%%%@%%juvants or additives usually used for such purposes such
as colourings, flavourings, preservatives etc. may be used provided that

For ﬁ%@%&%ﬁ%ﬂﬁ&@é@i&ﬂ}@&ﬂﬁiﬂ%ﬁ%ﬁ@ Q@Qﬁ%ﬂ&ﬁi of the invention in sterile

aqueous 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 technigues known to those skilled in the ast.

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 adtinistration forms include suppositories, sprays, ointments, cremes,

gels, inhalants, dermal patches, implants, etc.
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WO 2005/087754 PCT/DK2005/000159 32 The amount of solid carrier

may vary but will usually be from about 25 mg to about 1 g. If a liquid
WOCHIHFBF ¥sed, the preparation may be in the form of a syrupPEMBISIBN/000159

soft 5 gelatine capsule or sterile injfettable liquid such as an aqueous or

non-aqueous liquid suspension or solution. Tablets may be prepared by

A typitidigpinbsegiis inghediemewifiirondptanyt 8d0Van@bont dldenglkenbpdy

srieingiio ot . _
e e el

and mechpiefeeilcfaguebost &5 ecrhayt &0 meafiie bediovsitliions dafspersions,

admifREAHPBRY ‘iiﬂe&?&%%% Afﬁgﬁ 251 %&eiik@oggggg.erﬁé%mfss%ﬂ%ﬂwd

In‘sterile injectable solutioris or dispersions prior to 15 use. Dep
depeidjapebibsdrequenivrandmede o uiminisstatinn b o ekgageiveielt aedpe of

genef%c%%f‘&%ﬁéﬁ%ﬂ@%ﬁ%&?ﬁgﬁé nigLal.AdminisEaliony SOEORS Hlilie:

compoun e invéntion in sterile aqueous solution, aqueous propylene
diseagh/icontetiurbany denamniant discasnetobpdraated 20batheafastornspigsrido
mose%ﬁ@ffeaqﬂ%gg%.ﬁolutions should be suitably buffered if necessary and the

liquid diluent first rendered isotonic with sufficient saline or glucose. The

agueous solutions are particularly suitable for intravenous, intramuscular,

The RHRGHIRAEO U NERREHIONEAALMIA Bl R IR S 8 PRI

media employed are all readily available by standard techniques kngwn

knovp thékeseiiidiedrinithentt. 75 upirdioni dasagednondonsrbedinistationy
one SHERQYIRGBSAcNMe A adieR aBthdRgRsihle atajthes-im &BRbYIthe

solvent for injection, preferably sterile water, adjustin%g]e solution to the

aboulid8fidangomusieasaharif@ tHe Sunenrasiemhigiiom 20hBiI8inpbets
500 ﬁ&g}/ﬁ!& AS¢ sHifRRG aditiBose 0ROl boUBedo e art may 30 be
a

ded, such as tonicity agents, preservatives, antioxidants, etc. Other
suitable administration forms include suppositories, sprays, ointments,

For (HeMER1 ARlRsHhalaRtmEfeRalD MeRefadMAlamiam ekl 6haRhRB7 754
PCT/DK2005/000159 .
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:

b Tablets containing 5.0 mg of a compound of the invention calculated as the

free base:
Compound of formulae 1 5.0 mg
Lactose 60 mg
Maize starch ~ 30mg
HydroxypropyleeHulose 24 mg
Microcrystalline cellulose 192 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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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 about 0.01 to about 50 mg/kg
wdhnmy/eeigint per day, and more preferred from about 0.05 to abowixt8es/000159
mg/kg body weight per day administered in one or more dosages such as
1 to 3 dosages. The exact dosage will 5 depend upon the frequency and
mode@fAghninsiratignuihgisex, age, weighg,angg general condition of the
subject treated, the nature and severity of the disorder or disease treated

and a%?cé%?ﬁ‘comitant diseases to be treatetPahti®ther factors evident to
thosexgikiledtipdhe art. 10 The formulationg3vssngonveniently be

presented in unit dosage form by methods known to those skilled in the
art. AX§8I8aPEinit dosage form for oral admini€t™8on one or more times

per dwigmyggﬂiﬁ@ gdiraeseper day may g¢aaitfrom 0.01 to about
1000 mg, such as about 0.01 to 100 mg, preferably from about 0.05 to

about“ESHHRCLSRT RASEBr&#E <l from abd BB mg to about 200 mg.

15 Foxpairpigrabiouies such as intravenaug3igigathecal, intramuscular
and similar administration, typically doses are in the order of about half
the dose employed for oral administration. 20 Typical examples of recipes

3) for thes{enpubatigniog the migitiien are as follows: 1) Tablets containing
5.0 m(go of a%:%ﬁﬁ%nd 0 thg invention calcug%ted as the free base:
Compotiid H8%% 6 mg 25 Lactosé88thg Maize starch 30 mg
Hydrasygmgglylcellulose 2.4 mg Microcrystaiifemellulose 19.2 mg
Cros ellose Sodium.Type A 2.4 mg 30 nesium stearate 0.84 mg
2) Taﬁﬁmﬂ?’r%ég%%% of a compounclzlvi(%f invention calculated as
the fregifgsel WO 2005/087754 PCT/DK20G0/@6$159

Methyl-paraben 1 mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mL
Flavour 0.05mg
Saccharin sodium 0.5 mg
Water ad 1 mL
4) Solution for injection containing per millilitre:
Compound of formulae I 0.5 mg
Sorbitol 5.1mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg
Water ad I mL

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

of formula I 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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34 Compound of formulae |1 0.5 mg Lactose 46.9 mg Maize starch 23.5
mg Povidone 1.8 mg 5 Microcrystalline cellulose 14.4 mg
Wo@f?gygg??ﬁﬁllose Sodium Type A 1.8 mg Magnesium stearatd’ 5%?%&05@00159

Syrup containing per millilitre: 10 Compound of formulae | 25 mg Sorbitol
500 mg Hydroxypropylcellulose 15 mg Glycerol 50 mg Methyl-paraben 1

Prepapgtipn Pfégwcﬁa’ram.ifrﬂge PBFRH#.005 mL Flavour 0.05 mg

The cORFRRANN AR SR NRIGERF:! fokmdd 1)viRhing fw injeelimn, R2,
containing per millilitre: Compound of formulae 1 0 rbito] 5.1 mg

mg So
RS, RAoBas BORH0 B2 3 po et AT S SR PG RAEF D e LR B the

repreRMME TR S ROMRAUIIDL9 HeriBYe HigRds meant any one of the
embodiments of formula | as described herein. 30 In a further aspect the

present invention relates to a method of preparing a compound of the
Scheménvention as descri}l%g-:-d in the foIIowingz.

R2
NH, /©:NH2 ,@an /@NHZ
O O — L —
O,N Ri O,N R1 H,N R1 o R1

I m v 7('? v

Scheme 2.

Rz R2 R2

H
/@N% /@Nm/m‘\m — H“X’{Z)q“*ns
Br Rt Br r1 (\N Rt
VI VI W, R?“ ;
R7Y RB

Scheme 3.

R2 R2 R2

NH, NH, N.,. @4
Br R1 (\N R1 I/\N R1
R? R6 R7 R8

Scheme 4,

R2 Rz
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WO 2005/087754 PCT/DK2005/000159 35 Preparation of the
compounds of the invention The compounds of the invention of the
WQaeidisemula |, wherein g, W, X, Z, Ri, R2, R3, R4, R5, Rt RBEet0159
as defined above may be prepared ¥y the methods as represented in the
schemes and as described below: 5 Scheme 1. R2 R2 R2 NH2 NHZ NH2
SchemeNHa, 02N R1 02N ( R1 H2N f Rg!er IR1amIVWX-R4vR7R61R2X

~ IGN\RtWR4IR7R6i:5; ,@m\eZ R2RZHR2NN, Brli

~ RIX (Z)R 3 VI VIT#JIR4 | R7 R6R5 Scheme 3.
7(“@34R2Fﬁz Br (~ NH R12.fN B12 'N | R1Ix(Z)Q\R3 WR4 WR4 10

~ WPR7'RERE V R7 R6R5 36 41
{I: R2 = By
Scheme 6.
g 82y Q/ /©/
N N
S — L ﬁ
Rt R? © O,N
X1 X l
NH, /@H /Q/ R2 /©/
N Ry N oke
R4 v (\ H,N R1
RT Re R7 R X
Scheme 7.

R2 R2
NH, NH,
Eesesnnanes
R1 Br R1

Tnn the compounds of the general formulae I - XV,
q, W, X, Z,R1, R2, R3, R4, R5, R6 and R7 are as defined umnder formuia L.

Compounds of the general formulae II, III, VI, VIl and X1 are either obtained from
commercial sources, or prepared by standard methods known to chemists skilled in

the azt.

Alternatively, compounds of the general formula ITI, where R2 is halogen such as Cl,
Br or 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, bromim.e, iodine or iodochloride
in a suitable solvent such as acetic acid, as described in “Electrophilic halogenations”

by P.B.D. de la Mare, Cambridge University Press, Cambridge, 1976.
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R2 R2 R2 R2 HH NO2 NO2 NH2 13-X-(Z)4 R3 FC~CRIIN'R1rNfR1
I'N R1 VBYI W 54 IXWA54 VW 541 R7 R6 R7 R6 R7 R6 WO

WO200518875854 PCT/DK2005/000159 36 Scheme 5. Br R2 R3PCINDR2065/060159

R1 WR4 WR4 R7 R6 R5 R7 R6R5*(I: R2 = Br) Scheme 6. R2 R2 R2 H
NH2N,5\N.S R1'RjJOO2N"'iRIIO XI Xn XnaR2ZR2R2H NHN I
R12rN110i650 W -R4v W R4 XV H2N R1 R7 R65 R7 R6R5 Xn.

The SAGRH qmopuaty ot the Lenttar ckihuge i/ X RE-ERTRENARR Y e
and 6) can be reduced with suitable reducing agents such as zinc or iron powder in the
presence of acid such as acetic acid or aqueous hydrochloric acid, or by hydrogen gas
or ammonium formiate in the presence of a suitable hydrogenation catalyst such as
palladium on activated carbon in suitable solvents such as methanol, ethanol, or
tetrahydrofiran, at suitable temperatures or under ultrasonic irradiation, to obtain
anilines of the general formulae IV, V and XIV, respectively. Alternatively, tin (II)
chioride or sodium dithionite can be used as reducing agents under conditions well
known to the chemist 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, potassinm carbonate, magnesium
oxide or lithium-~, sodium-, or potassium alcoholates, in a suitable solvent, such as
ethyl acetate, dioxane, tetrahydrofuran, acetonitrile 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 VI and suitably substituted
morpholines or thiomorpholines, as described by S. L. Buchwald et al. (M. C. Harris,
X. Hang and 8. L. 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 XTIV with suitably substituted bis-
(2-haloethylethers 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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g, W, X, Z, Rl, R2, R3, R4, R5, R6 and R7 are as defined under formula I.
10 Compounds of the general formulae II, 111, VI, VIII and XI are either

WORRAHBITOmM commercial sources, or prepared by standard Re3YREEE05/000159

known to chemists skilled in the art3¥5 Alternatively, compounds of the
general formula Ill, where R2 is halogen such as Cl, Br or | (scheme 1),
Altemaivtligineaymusafshef gensitid dluvivie ¥dethspialid) angmbgiprepared by

R i

ﬂﬁommphimamﬁmdnm@a@nwaém mﬂ@%&b@&ﬁﬁ@l&’@etic acid,
bis(déﬁ;;%%?ﬁéigfe%é&éﬁ‘%ﬁ?Hm&?&? i905n 20 DB 39;@15{%@®and,

i
ge University Press, Cambridge, 1976. WO 2005/08
suchRE EP, 200 5/Eh0HEY lipseiénaitrb Grbinsphibshipshnascsrrre Ydiresasuch

as pé%&%%%ec%ééa@& NHiehenesd, 4r %B%@&ﬁ%ﬁ%ﬁ@%‘t&? G thiitable
able re

suit ucing agents such as zinc or iron powder in the presence of

solvenficsudlt hsdelueetiordeirbydigfisansah yoratls e merRraBE ey SHEA AS Jeryas

tem 5?99&&%@5%?4&1}@. the presence of a suitable hydrogenation
catalyst such as palladium on activated carbon in suitable solvents such

as methanol, ethanol, or tetrahydrofuran, at suitable temperatures or

. iadiation : i and fesanslae IV,
Conf\f}?ﬁig %(q\%%%%ié%%ely. Al?em%%%w@%%ﬁ srfgium dit%ionite
compayide oite aervsal fimayYHth wisniabl ARG RPRRRAVRTS Mhe

thiox’é‘ﬂ st kil e ARt BRURdE RLBEBsas I dR U iRaskiand VI
schemes 1, 2, 3 and 4) may be prepared by reacting compounds of the
carbgapigran fotitable W%Wﬁ‘é%é&ﬂﬁéml\ﬁhﬂ%%a‘me electrophilic

MN!&&Q&H@M%,%MMH%&M&@ boshBsibdRcABmashREyic

acid chlorides, carboxylic acid bromides, carboxylic acid iodides,

reflegigfBRYIRIESId anhydrides, activated esters, chloro formates, and with or
without the addition of bases, such as pyridine, triallcyl amines,

potassium carbonate, magnesium qgxide or ithiul?'g ?%%um-ggr v be
Compatadwih i BRSO TRP AT B R A A SPScerdrdy
prefiiQuaRemelaBydhal bRmeAsainitienndiRy by aibeis af arsuiablpRi

temperature, such as room temperature o refg,lx t%mcpera}ture. .
reactions known fo chemists skilled in the art, such as Suzuki coupling, Stille
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
10 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. 105-115, 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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Alternatively, compounds of the general formulae | and V (schemes 2 and
3) may be prepared by palladium catalysed C-N bond-forming reaction

W&NA8 Shitably substituted compounds of the general formBiaeREPYF§0159

VI and suitably substituted 25 morpﬁ%lines or thiomorpholines, as
described by S. L. Buchwald et al. (M. C. Harris, X. Hang and S. L.
hydpgen rpnaiey aienssiarsoside 2 ithipgs) sedivipolriobraiunyelsahslates,

in a RfEHIESOYERI AV (BCBEESe ARG QLAY BRRABRAGH BYIASRFNI

compounds of the genéral formulae IV and XIV with suitably substituted
acetpiitrde ¢p digtidtplase AP b VIRIARSE HAMFSLTUAR A8ERIB T BRPRIBREE Sich

refhBStHRHM@rInes, 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

CordBOIRREAL (RO I ARMBR R sM @ UG DeDfkepared from compounds
F?CT/DKZOO%%OOBQ 38 Alterna%vely, compounds of It)h_e general ,forpmula

of thy geaerhrmwagHe ragztaipardaat g enmpbehdaiss falsdia e art
sucHAEedah With Sukiabhv-stéastitvie doraosB RN e Rt Ve SiiRhOliNete, in a

derivatives in the presence of a palladium catalyst, such as

suitahly gpiursty fehea ek assiis afifh oRTHRB AR den TR ARG 2cid,
condRSRINRAINEAL deid S el asHdd-thercb s (iRhsidyphesehipahthdedinaphthyl

in the presence of base, such as potassium carbonate or lithium-

exagpif FhdeehriRsthbEiBrh Aledh ddare and  HBigds chreperanvhmahosee

nitrRIJEUBI A HA BB mAIAD 5 IByIE HutRrfietha SeRatifi d bl ators,
or reflux temperature. 10 Compounds of the general formula IX (scheme

Longdppad¥3se prepared by reacting compounds of the general formula VIl
with suitably substituted morpholines or thiomorpholines and with or

without the addition of bases, such as pgtassium carbonate, in a suitable
Corgppyiane G410 BEPHTAIHR S TP BB R SE
con@atﬁla@dﬂgﬁmgfmh fcﬁwﬁlfmalmiéesﬁwgmﬁéiomdﬁw' mwi;lﬁmaums
Compounds of the general formulg I,wherejn R2 is Ar or Het (scheme 5),
SulfRR A R ER TGRS o DL R TRBANTTS Ky BN o
temBERSSHRQIREAUXRAGNEARIGOWN to chemists skilled in the art, such as
Suzuki coupling, Stille 20 coupling, or other transition metal catalyzed
cross-coupling reactions (D.W. Knight,

Examples

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped
with athmospheric pressure photo ionisation and a Shimadzu LC-8A/SL.C-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
(tr) are expressed in minutes.

Preparative LC-MS-pm‘iﬁcation was performed on the same instrument with
athmospheric pressure chemical jonisation. Column: 50 X 20 mm YMC ODS-A with
5 um particle size; Method: Linear gradient elution with 80% A to 100% B in 7
minutes and with a flow rate of 22.7 mL/minute. Fraction collection was performed

by split-flow MS detection.



10

15

20

25

30

"Coupling reactions between sp2 carbon centers" in Comprehensive
Organic Synthesis, v. 3, pp. 481-520, Pergamon Press, 1991).

WOCHHEBAtS of the general formula VI (scheme 7), may be prEpERELEALA0015

compounds 25 of the general formtfla XI, 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

AnalpHiRRIe sokerd fuainas-BeRIGAGILS Hes ke drbiiR Fok adRilRoMaLs

and J.H. Ridd, "Preparative methods of aromatic halogenation” in

LCT ArpmmsidSabearinped with 2 §pters 288 j{Srder il 4slsiasipospeititations,
ColubPPdeK £8 SR WHOPROHRS (1] gsnesaammIR ﬁ%}ﬁ@‘ﬁz@} may

be prepared by reacting compounds of the %eneral formu

Solvepgistesn enaStnsH aectifAdE WidslP3harddiition of bases, such

wateFaRMIGIRR/ AN ARURE acROIeSS WD PRIRERIE: PRy W nt elution
2005/087754 PCT/DK2005/000159 39 hydrogen carbonate, magnesium

with §0McAoiolit AR B @ dimnutss ARiaiEh mIenIBReE S M-I ERH M EEN RAT,
detersaBPSYANEdIRS ARy Re ergte: shoxan endeliobpdiabi ahe aORIOMH HErRE

diethyl ether, at suitable temperatures, such as room temperature or
(ir) FEFRBPIEIHIHRIIRIESCompounds of the general formula XIII (scheme 6)
may be prepared from compounds of the general formula XllI, by nitration
reactions known to chemists skilled in the art, such as reaglio wit
e wathe

GC-MsriatairerecRitRedcRd SYaRAR brd Ot SeahmPHiPSRPH:

Pherdahéassk: &ﬂﬁﬁﬁgﬁi%ﬁ' ZRIIqaith: aceti ) vaiae! idilnereacis acid)
10 concentrated sulfuric acid or mixtures thereof, a@ﬁ%[%ﬁ?te .

couplefi9er Merias, I8RuEA0N0 P R RRETH PEY B E'D: SRHEY H.

15 mBidfés,"ErEﬁﬂﬁﬁéﬂiwhf methodmbiuteiaiigsr s’ wasiasitusu stitigrsliqp:
48-56, Butterworths Scientific icatigns, .Londo 9.15

0-1 reighipthls brhPgares &é%’&ﬁ%@fﬁgﬁé prepared by
treating compounds of the general formula XV under strong acidic

1. . gonditions such as agqueous. sulfuric_acid or.agyeoys hydr ic.acid, at

H %ﬁ@"m%%ﬁ?g%%ﬁ%g@i é}%}?@?ﬁpaeﬁ Vel 2?‘?%% (% emélg(r}atu re.

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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20 Examples Analytical LC-MS data were obtained on a PE Sciex API

150EX instrument equipped with athmospheric pressure photo ionisation
woatwdsé@®tidadzu LC-8A/SLC-I OA LC system. Column: 30 XRLE/PA005/000159

Waters Symmetry CI8 column with $15 m particle 25 size; Solventsystem:

A = water/trifluoroacetic acid (100:0.05) and B =

stirred/dber1Scetomissnidii aac Pitaadih FASHRI0)HMEI6 )| ineephglintiéRt7

L) ARy e ARG L B Shie o B DU ) anc
reactfolnSilttmeeydsiecnptdritionfting dar {6mms mx@cegsgmlimmm&gd Fidtered
thronfgly SRR 4B & URRTNEN RS RSP e AR Pe N A Wit

eric pressure chemical 1onisation. n: 50 X 20 mm
ethy NHED B33-200ithl. 6 The gandiched izganiethedes imewrdyied ey SRAEHEINER
0% Ato 100% R in 7_min nd_wi f@@dﬁﬂ@liéfﬁ' 7Y
sulfof g SARCERALed 1 Lol A8 SRAH AU Oh o BT e

(250208D5/ABZREARGEIDHICO6/00@) 58d sonogivtied in Gxms AR R.2 g
Jime of flight). data w tay ' %H?cﬁi: SRS furth
1 é&ﬁ%gﬁgﬁ%ﬁfﬁg%gﬁ;é%@% dée ector ts?%%ﬁf Column: 30 )? '
purifictiom GTERs By RRAME LSrcoltdh WINBIB (5 pieie.HCh): 2.18 (s,
ts oA = water/ti oaeftic acid (100:0.05) and B =

ém’v%vg(lfé?@éé%ﬁ?ﬁ@gﬁh%%é%éﬁt?ﬁb? 5:95:0.03); Method: Linear gradient
elution with 90% A to 100% B in 4 minutes and with a flow rate of 2
min Rurity \ye 2H) It iopsof the UV (254 nm) and
N-(% @3({%’?@4 eg%%%ﬁ%;?nme?%@e%ﬁgﬁ%d in minutes. 10
4-Br6iBoN S dintzcthgtmnilinaito o) andaslowspsRoetphddRrtn it aphtet
dissOVOn LS BRMER ?;Zscﬁiﬂmé%%%{‘t@ BsBodeRgthoLaimates ivairRal
iameter: 0.25 mm

coupled to a Varian Saturn 2000 iontrap mass
micsyenteqrostss Wt Baghanvasoetea 036l hnmreRretAliarah mand

W liyfo)sevan aragiant 4010 SI8P6E theldle
el GRS gy U e
compound as a brown solid. The crude product was used without further purification.
LC-MS (m/z) 312 (MH"); tr = 3.10, (UV, ELSD) 89%, 99%. 11 NMR (500 MHz,
CDClh): 1.22 (m, 2H), 1.52 (m, 2H), 1.63 (m, 2H), 1.77 (m, 2H), 2.06 (s, 6H), 2.31

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

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

Bromine (0.60 mL) dissolved in acetic 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 2Y% 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. 'H NMR (500 MHz,
DMSO-dg): 7.08 (s, 2H), 8.23 (d, 1H), 8.51 (d, 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 tetrahyydrofuran
(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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IH NMR spectra were recorded at 500.13 MHz on a Broker Avarice
DRX500 instrument. Deuterated chloroform (99.8%D) or dimethyl

wstiienigie{99.8%D) were used as solvents. TMS was used agdpigitabs/ce0150

reference standard. Chemical shift values 20 are expressed in
ppm-values. The following abbreviations are used for multiplicity of NMR

mixtEleNME sk rasted IRkl s P HBeld QA IUEmY, Y. TSk Bikd SiumMR phases
heptet,. dd = double doublet, ddd = double douhle doublet, dt = double

wereted Y Ehwaiste Caat bt 2 ens (AR B i saem g se diep sulfate

and &Hﬂ%ﬁ@ﬁi@ﬂ?ﬁq 2acIGEORBMEIEX DIV %@E@hﬁﬁﬁwmﬁﬁdﬂxﬁﬁ@iﬁd as ared

) ess vials or reactor ing an_Emr ynthesizer or Emrys Qptimizer

soiide S B R et At Ao T e M

(d, 1Mjlestone. When a reaction was heated in a microwave instrument, it was
cooled to 25C before the next process step. 30 Preparation of
intermediates 2, 6-Dimethyl-4-morpholin-4 yl phenylamine.

2-BrBisddibepzylieBneapktonspatos kv g dyantk.
-2,2'-bis(diphenylphosphino)- 1,I'-binaphthyl.(4.69.9) were ad to.dr
2B PR PR A T b0 LBbBA arprmocti ey
(1.3(P&T) K2 008000350 pritethylanhios Mornilesaradeixadyen. Potassium
tert-butqxide (7.0 marpholine (8.7 . .

N RS AR T G2 ST GO g el
micrtRadioprotedtigaly Satnesatechimestis kitarbdniie(iO0miby argonidedalatithe
and filtered thrqugh silica (200.9). Brin 0 as added and the

erud R STRTER TTh SR S0y T TG BARE e
wastadanit phsesqd V0erd Y riad nves (0@ nds)Lidn csiudfate seudihon sekfattrateld in
vacuo. .The crude product was dissolved in.diethyl.ether, (250.mL), filtered
conHEA Qimar b0 SRR s PO e qa R
furnigle My ®fitkes ttiecfahepitismchaspawtdrksailyd evpsolidich Qe B §petindRout
rther ificati < 2  IRAA - ! ,
PR S B AT 1 I G Sy DR pf o
4H),8-(0- Brorid) 25 S(m &Yl phe )1 2Dk ibehtiHacetamide.
4-Bromo-2,6-dimethylaniline (5.92 g) and cyclopentylacetyl chloride (4.87

mL) were dissolved in acetonitrile (26 mL) and heated to 150C for 10
2,5-Bimutes-hdhbeatédnzoniirile,

Agqueous 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 mlL). The

combined organic phases were dried over sodium sulfate and concentrated in vacuo o
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 (5, 2H), 6.64 (d, 1H), 6.89 (d, 1H).

2-Amino-3-chloro-5-morpholin-4-yl-benzoniirile.
2,5-Diamino-3-chloro-benzonitrile (387 mg), bis-(2-bromoethyl)ether (0.35 mL) and
N, N-diisopropyl-ethylamine (1.25 mL) were mixed in N,N-dimethyiformamide (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 suifate and concentrated in vacuo to
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15 microwave process vial. The reaction was cooled to 0C, the product
filtered off and washed with cold acetonitrile (50 mL) affording 8.43 g

WOHISAREIY of the title compound as a brown solid. The crud@GFAREIzA05/000159

was used without further purificatior*® LC-MS (m/z) 312 NH'); tR = 3.10,

(UV, ELSD) 89%, 99%. 'H NMR (500 MHz, CDCI3): 1.22 (m, 2H), 1.52
furnizh, 0230 g OFB)0of, helitle WWQ@H)@Q@GGWQ. 3§-2Y_1%ﬁ?@1 288,64
QVEfSh B (52 ) B8 o3 A RKRR e i HMSOMA 7 o,

enylamine. Bromine (0.60 mL) dissolved in acetic acid (11 mL) was
4H).24168 dar dpli S5 (s, 2BItibA4 é8 AL R d-2%A@ubBmethyl-phenylamine (2.4
g) in acetic acid (12 mL). The reaction 25 mixture was heated to 120C for

2'/z hours, poured into water (400 mL) and filtered. The collected solid

[2-(4EBprosnberyit indspxp @O rarfeereacid (aeduity asfdish 3.03 g
(919%.yi the fi ) TIRY

To {3 AR IP MBRERG b ey i RGNS

was adgrdhin SawiReR R ATSThTnBiws dierexadaiehime) Artetid hirboHIsTic

2 oo et

dihyeseten(d) nig) énereateiot malkd pstovalssifrmaitfoireqning erbggrmone-
1>4"?1%%&?§%%9 g@%ﬁ%&g&@@ﬂ@g&m o, @i%m@a%&m&@msw%

was added and the WO 2005/087754 PCT/DK2005/000159 4
and pigtplateduBrnG@cionlvithSaMypthdaaleads foointys TRevedHpaiEs

biph%%%%% R%%g?dﬁ?é‘%om@whﬁﬁ%é%%% hhGREPHRS. (FRO ML),

over sodfum sulfate and concentrated in vacua to furnish 2.22

reac{Bgysvpieiurnthpd afir sbrmipsineonss a4 28° Gawih sedimmswiis (M40 8) in
wat%_lgzr%%ﬂg @04 & éfi@seﬁ %ér@se%‘ﬁ'ﬁat@dﬂ%@ﬁh@ 'ﬁé}u@cﬂé f&)(gn dbtacted with

-4-morpholin-4 yl-6-trifluoromethyl phenylamine.

ethy? BetetoGurflustonidnyrabinet erganigphasss (emgrhed with water
(1x %bﬁ@ﬁr&%awmmmw Ly M iisopsap vhe hvaTanNBy (A4

were mixed in 10 N,N-dimethylformamide (19 mL) and heated tg
chrorgmiogkpbp i fimishiR0ime Ao eiimale corapeuad i 2 salergis ol

Iy REAEPSGIRD B QUML) wias addaghansihe 2eruae1 TR (@S H),
extracted with ethyl acetate (100 mL). The organic phase was
4.83 (m. 1H), 4.92 (b, TED), 7.04 (t, 25, .34 (m, 20,

The following compounds were prepared analogously:
[2-Hydroxy-2-(4-triftuoromethyl-phenyl)-ethyl]-carbamic acid tert-butyl ester.
Yield: 82%. 'H NMR (500 MHz, CDCls): 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, 21).

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

Yield: 61%. 'H NMR (500 MHz, CDCl): 1.4 (s, 9H), 3.32 (m, 1H), 3.51 (m, 1H),
4.23 (m, 1H), 5.08 (b, 1), 5.19 (b, 1H), 7.20 (m, 1H), 7.28 (m, 1H), 7.59 (m, 1H).

2-(4-Fluoro-phenyl)-morpholine,
A solution of [2-(4-fluoro-pheny!)-2-hydroxy-ethyl]-carbamic acid fers-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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washed with water (100 mL) and brine (100 mL), dried over sodium

sulfate and concentrated in vacuo. The crude product was purified by
W{laga/esrarhatography to 15 furnish 1.78 g (63%) of the title cBORIDHASS00159

a yellow solid. LC-MS (m/z) 326 (M#"); tR = 2.54, (UV, ELSD) 83%, 75%.

tH NMR (500 MHz, DMSO-d6): 2.99 (m, 4H), 3.70 (m, 4H), 5.00 (s, 2H),
acet@tO5(ehiDHp &7 s38xfaked 4y uRo s PinnsitarBeckboretb €fzahjtrTas 20zAvisgiuse

hydrochloric acid (1 5.3 mL) was added slowly to a mixture of zinc
s S B B8 i S oM e e b
te&m&byl@ﬁq@:mmm@gfﬁhmmﬁ'aet(én gﬁ»}lt@hlu;ascst'yrles%lﬁmm [‘ﬂé@) in
neutralized with saturated agueous sadium. g at .m n .
cry S A A B & LSBT S ot e isagtion
D (0% k) of oo gl Gt a6 e soleh 1 NML(00
: % vyie e title compound as a red soli
The RS 5 58 (Lo G B R L GO 111,
redigsdiniadid reRidroxmob ¢SphblinPétbdienvinittilaoxide (79 mg) was added and
2,5-Diamino-3-chlogo-he itrile £387 mg). bis-(2-bromoethy! 5
the SRR T T oyt ST S TS R i et
aquéhﬁi:—dummlﬁnra tnytforotdonide (G0 mL) amlidmatﬁddtt y witB(&thjfl_)a@'@atﬁi(ﬁné’@ ).
sealed microwave process vial. . Saturate u i
Thoy B PER T S R AN SRt oy cancrldh Helo
and rcd:%:v‘(?begatghmiﬁkp@smw%(\/ﬁaahédmﬁ renigitesr (26 distglweiblibdme tdgene
. dried over sodium s ang coneent . .
(5 e PP b RO T S R o BN rum pycride
s S Mot 500 M DHORE ST (0 AT A C0
%, 95%, ! Z -d6): i
el 16 iy b oo 98 e s Ly g il i W
o e e e e 2
stirred solution of carbamic acid tert-bu er |
over ORI A SO BT Bar et e e e AR RERAE
compbjimaftaracniingesdirLNSGPEE ARG tey= did, (TVhiRLER) 78%,
980})otassium osmate(VI) dihydrate (9 mg) in water (1 mL); after 1 minute

Rydroquinine (anthraquinone 10 1,4-diyl)diether (26 mg) in acetonitrile (4
mL); after 3 minutes acetonitrile (6.7 mL)

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); tr = 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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and phosphate buffer (3.3 mL, 0.5 M pH 7.65); after 5 minutes enough
sodium biphosphate monohydrate to make pH = 7.65; and finally
wobéssgstsyene. The reaction was quenched after stirring 3 haursab888200159
with sodium sulfite (0.20 g) in water#¥2 mL) at OC. The phases were
separated and the aqueous layer extracted with 15 ethyl acetate (3x 20

oﬁ;gﬁ@gfhzegcgmd' sﬂﬁmf iCCBRPRBAEY 8 Waskealidithinaer (boémgl;),
ried over sodium sulfate, concentrate S
DM prAD At 30 18 1567 Dt e A .
colorless oil. 'H NMR (500 MHz, CDC13): 1.45 (s, 9H), 3.18 (m, 1H), 3.23
1H), 3.44 (m, 1H ,4.92 (b, 1H), 7.04 (t, 2H), 7.34 (m,
The éﬂu?)”%% gHoH Y;fﬁ ﬁ’ﬂ%ﬂiﬁu e P’epared analogously:
4-BrivroyHxynd-Gibithivrmeneaiybhbeiyhrethyl]-carbamic acid tert-butyl
Yie 00 MH CDC13): 1.44 (s, 9H), 3.26 (m, IH),
Yle@é? %W%&%M b %4) 7.49 (d, 2H), 7.61 (d, 2H). 25
[2 (2-Chlorophenyl)-2-hydroxy- ethyIJ ethyllacid tent-butyl ester. Yield:
% IH NM 500|v| 7, CDC13): 1.44 (s, 911), 3.32 (m, 1H), 3.51 (m,
‘M‘i’ 8% i—’i‘f”é’éﬁf‘(b"‘f’ %”Ji"@'%t') "1 H), 7.20 (m, 1H), 7.28 (m,
B1s(dabkhz?/lii&ﬁﬁhckt¢he}iﬁ}2aﬂduﬁit(0r@3)§¢w&{mmmjmlmiw@dghhspbmgh

4Iu 2h ethyl]-car C|dtrtbu ) r
e e U e b
withairg54) fexd &tiimafﬁmd ih&mumsaemleategcn Patasiithderedidiosidas. 70 g),

artitio /087754 PCT/ K2 05/00
r&% fﬂﬁfrl??;%n% ura d aqueo ST pofn§S| { C!)na e %’r%ﬁé%ée
addcdrgaliequicady. Was n&awbmmmm mﬁn&ﬁaed mmtfard@ imovercudand

o (GRS A L3Pt A g (L e 2 ok v

addedrapivihe atiOro\ftes 8ﬁnantudteeﬂhethghamtat5 @a§@lﬁimﬂéd Wih ettaliined

acet te élqumlé)v\?ans%e aSQE%WIth Yva%’db Qﬂ%d%%'r Oé'r}es;m?sulfat

orggnlc pnhase was driea over SO ium SU concentrate In vacuo an

and cedissuhatslim terriutdhel dEida Ip):Oﬁ‘otawﬂ mneﬁedtbmﬂd@ chgomgiogeaphy
to ﬁg'gfi ?Ldl ‘H'g (29% yield) of the title compound as a black oil. *H NMR (500 MHz,
DMSO-de): 2.05 (s, 3H), 2.91 (t, 4H), 3.69 (¢, 4H), 3.74 (5, 3H), 3.95 (s, 2H), 6.23 (4,
1H), 6.39 (4, 1H).

The following compound was prepared analogously:
2-Methyl-4-morpholin-4-yl-6-triflucromethyl-phenylamine,

Yield: 28%. "H NMR (500 MHz, DMSO-de): 2.13 (s, 3H), 2.93 (1, 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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the reaction stirred at 25C for 1.5 hour. The reaction was quenched with
saturated aqueous ammonium chloride (30 mL) and extracted with ethyl

wasaiaig-62¢ 30 mL). 10 The combined organic phases were dgeg/B¥86es/000159

sodium sulfate, concentrated in vacwe and co-evaporated with toluene
(2x 5 mL). The residue was dissolved in dry toluene (5 mL) under argon

9 QRIS & XpRiyRIRI0dVEIE ORISR
67/&2%&%?’&;%5@%@ dropW|s(;Qz;\ietgl%sgt‘i'fréehc{l;g gbt/%gc for 5 hourgUThb({eﬁ?é%ction Wa?

3.43 §udAth P2t b S B3vtadtirous sodium hydroxide (5 mL), and the

mixture was 15 extracted with diethyl ether (2x 15 mL). The combined
organic phases were dried over sodium sulfate and concentrated in
2,6-) AT elnio eawpertHE4itle compound as a colorless oil.

ConbdndRd WakddAdNE A dR2 B8 Wetadde@ Bib ¥3Y to B8k ide: Bhgine dust

(3.3 BRRER PR DHFBTB BB DL AT 085 e rrfyran

(40 K1Y BHSPI ¢, 0¥ e A3rGhIRIORNGAY thenasphetier 2hlield086%nd

2 holér%gl\g%’r_%/._z e %/I%%;gﬁ;}%ﬁ%%ﬁ\{?ﬁ% ﬁt%t?g?f/&e%%g@( 10 g), concentrated
in v&zgeﬁﬂ&mgg&gﬁyg@ﬂeamﬂaﬂwg%&@? ﬂiﬁfﬁh&&(ﬁ@@@l@hﬁtféﬁxaﬂﬂw
mL) was added N-bromosuccinimide (14. nd the.reac t
title GorapRmd 416 18t ?8?1%@55WW(5§]%4‘§ Mé&*miérg%;@%g@
Muyessgtdhe)cnide mixtgyesveasiltetyd hsquobiGetis7 diluteEwith diethyl
ether (200 mL) and washed with sodium hydroxide (2 M, 2x 100 mL) and

brine (Ix 100 mL). The organic phase was dried over magnesium sulfate,
2-CRRPsENtBIedsn vasbky RRehpkpkies layfiash chromatography WO

2005/087754 PCT/DK2005/0001 45 to furnish 3.4 g (26%) of itl
4~N@mﬁgaaﬂa%e%%ﬁaéw§8ﬂ§aﬁlﬂﬁ3%?@%ﬁm%’ﬁ&%’&@%&%ﬁ %51‘???3
susp%ﬂc?e&ﬁn%d mamcmmﬁafﬁ Iﬁaﬂrld)toGjSBﬂ% ,fargl)o ﬁmmte'h fomdrsgaled

. compound was pr. ed analo Sy -br Oz2- -0-1
mwmwmmwam?ﬁ%i?%ﬁfg%%@ n%*/%}%?he{*ﬁ%%‘ﬁ’f%‘%?s
wasBellIRHIR9Y6 aqeibyl Ma0HnRe 504l )p hengtPhiri® mL) and brine (2x 50 mL).

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, CDCly): 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-dg): 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-cyclopentyl-acetamide.
2-Chloro-6-methyl-4-nitro-phenylamine (6.0 g) and cyclopentylacetyl chioride (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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Bis(dibenzylideneacetone)palladium (0.63 g) and

(2'-dicyclohexylphosphanyl 10 biphenyl-2-yl)-dimethyl-amine (0.68 g) were
woadgegstagdry toluene (100 mL purged with argon) and stirrech{ofpR2005/000159

minutes under argon. Potassium testrbutoxide (3.70 g), morpholine (4.0

mL) and 4-bromo-2-methoxy- 6 methyl-phenylamine (3.40 g) were added

DMS%‘*ZF?QP%% Theyreaglion mixjure;was haated 19 wellwefontoliows), 2.38
under argon, cooléd an I’tere throu h silica (50 g). Sodium hydroxide
(d, 21D.M4; X ﬁ@m&%&@a&ﬁé@&%&%hé}&xture was extracted with ethyl

acetate (3x 200 mL). The combined organic phases were washed with

brine (Ix 200 mL), dried over magneswm sulfate and concentrated in
The %&W%H@Wﬁﬁb’éﬁ?i@é@ %ﬁ@@‘?ﬁﬁ’ash chromatography to furnish

N"(zjtgl\%ﬂlgo}@%gﬁzm mh%% ’gglmp 3 69 (t 411%§ 74 ( P MH(Z
S 1aDe
TielG BN Fo 415 o DMEOfITe (v o T Suth b G TED,
ag;a{gg 24\gthh4dgmorphalimAtgl Gl iigyomethyl
= Eﬁ%ﬁzme Yu?ldm %lsg%wlflel\?R (SOORIF/IHIZE)DMSOKrdGH)HZ 13 (s, 3H),

2.93 (t, 411), 3.70 (t, 41-1), 25 4.67 (s, 211), 6.75 (d, 111), 6.99 (d, 1H).
2-Cifokd- Q{ﬂ%@ﬁnamﬂmﬁaﬂ}mmgmmﬂ 4,6-Trifluoronitrobenzene (4.95

g) and potassjum carbonate (4.63 g) were mixed in_dr |de
AceHa T A cbBRA AT E THich A TR RO AOIAES eS8 g raore-
e e ot 16 bt ] he e achon mdle 4t coneemeated 1

under argon for ours, The reaction mixtu as concentrated in
iR S SRREGEF TbS e R 1P (R ORECTURR L e S TS
crud@ebAit Wab Quiittled by flesi BinadasgadibplafeniePodi8d Wef the title

com b A Bl A R g YD S0k Tt 20

6.77RE TPKEASYHODARO 46 (37% yield) of the title compound as a yellow
solid. '"H NMR (500 MHz, DMSO-d6): 3.43 (t, 4H), 3.69 (t, 4H), 6.87 (d,
2H). 2,6-Dfuoro-4-morpholin-4-yl phenylamine. 5 Concentrated

The Boltsoshiotsnasittd2wale) prasmadincisiguvyiyo a mixture of zinc dust (3.3
N s o O S Y ORI (29, I tetranydrofuran
Vield: 69%. T 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 (5, 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, 1H), 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-chloroethyl)ether
(1.7 mL) and sodiwm iodide (516 mg) were mixed in acetonitrile (45 mL) and heated
to 165°C for 1 hour in a sealed microwave prbcess 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 ¢rude product was purified by flash
chromatography to furnish 940 mg (24%) of the title compound as a black oil. 'H
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(40 mL) cooled to OC. The reaction mixture was then stirred for 1 hour at
0C and 2 hours at 25C. The reaction mixture was filtered through Celite

wd 26behseeacentrated in vacuo and purified by flash chromatograpby@s/oes139
furnish 1.96 g (90% yield) of the 104#tle compound as a white solid.
GC-MS (m/z) 214 (M); tR = 5.83. 'H NMR (500 MHz, DMSO-d6): 2.94 (t,

D0IBBILL b1 A: B0 (D, 5V I ), 4.30 (b, 2H), 6.97 (d, 1H), 7.06

2-Chloro-4-nitro-6-trifluoromethyl phenylamine.
(d, 1HNitro-2- -trifluoromethyl-phenylamine (5.6 g) and N-chlorosuccinimide (4.0
g) were 15 suspended in acetonitrile (15 mL) and heated to 150C for 10

minutes in a sealed mjcrowave process via | acetate (80 mL) was
N-(2, G Y R e e SH e R Wé%fﬁx/e E@f@ﬂ’(ﬁ/ﬁ}r}}g eous NaOH (2x
2 6-135(;@613%&@(1 yiagneksiehlin® () .80 Gﬂlﬂ?&%ﬁﬁtﬂhﬁn&hﬁ‘@fg&?ﬁ)ﬁﬁa&ﬁ% .00ag)
ried over, magnesium sulfat conce in vacuo. The cru
were G AARBE G AL R S S R A G L )
n'ncr @«Q: e bte canpneeastihyslomysetiel dﬂt&é‘mﬁmwdﬁafé@mlx&ﬁ)

é?gazé?%%@g&g% e k) R TR e SE

phasdE¥s. dH MR 500 M Zu]&HtéSEbﬂ&hﬁa&Zl €8 8ibii) aﬁcﬁﬁl@eﬂﬂﬁ n.89%d,

11-1) o- 6 meth tro
nir é@?ﬂﬁyﬁ?g@eﬁa}ﬁfa@fﬂ? AR B e s 02
g) wede Q@bd@@é@ﬁpﬂﬁﬂi&tﬁylmﬁ@r&tﬁiﬁ;ﬁ@)m heateddis IORYA fior 12
tonityile (45 mL OC for.20 minute
hom%ﬁj}% FOCES 0\98(1% reac? ion rrc1{|x u?écv%z%ac%gﬁ}(? t af(ﬁ(%%nd the
filterdasipitatpl PrOTeEEsHpofbidy Tittatiorani svasysitbwithlablH NMR (500
a itril t
M R o i o S S0 ek W Sob b0 155 17t 25
7.59 @MFD,d6¥7XL28p, 21-1),1,58 (m, 4H), 1.78 (m, 2H), 2.27 (m, 11-1), 2.30
(s, 3H), 2.38 (d, 2H), 8.15 (d, 114), 8.18 (d, 1H), 9.83 (s, 111). The
following compound was prepared analogously: 5
N-(4-Mr2nGBof alfisopetiogh-phritrp phengtisd-i@rianesudlosnytidacetamide. Yield:
To a%&%ensm% W@g 'c\ﬁg_s%pro%ﬁq g@b%ﬁ%ﬁ)—i@mﬁ@?%&&fwz@ﬁd@
(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 crude product was purified by flash chromatography to furnish 2,60 g (76%) of
the title compound as an off-white solid. 1 NMR (500 MHz, CDCl3): 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 pL), N,N-diisopropyl-ethylamine (6.53 mL)
and N-methylpyrrolidine (1.0 mL) was heated to 180°C for 20 minutes in a sealed

microwave process vial. The mixture was diluted with ethy] acetate (20 mL), washed
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7.21 (m, 211), 7.39 (m, 11-1), 8.14 (d, 1H), 8.19 (d, 1H), 10.15 (s, 1H).
2-Chloro-6-trifluoromethyl-benzene-1, 4-diamine. 10 Acetic acid (13 mL)

wivanasides slowly to a mixture of zinc dust (12.4 g) and 2-chlQ9sm k1005060159
4-nitro-6-trifluoromethyl-phenylaming (4 g) in tetrahydrofuran (40 mL). Tﬁe

reaction mixture was stared for 1 hour, filtered through silica and

with SRIEEREARY iﬁa&%%&ﬂrﬁ%'%e%qg&ﬂﬁ g&?&’ééﬁﬂ’ s BUHERARY HR8Snd dried

chromatography to g (83%) of the title compound as a black

over sofidumisiviR Beoorgrpic Ehree 3ya8cen@ntprRd 47181eHo 21y radssorveddn
a mi%\ltu(}e OB ErikHAkid '@ﬁé%@g%%{&}%ﬁ%ﬂ%@gs%@& anetoguShurs,

-(4-Arnino-2-chloro-6-methyl phenyl)-2-cyclopentyl-acetamide. Yield:
Iee (307p13 1 WREE G w2 skesdred pnd the mindwy, was besifiadiyith zlid,,

potagsAehidadbORu(S. PhY nfiAirt wad elha st 'é't}aﬁgé’e@e?(b& R 361 {fand the

1H), 6.48 (d, 1H), 8.98 (s, 1H). N-(4-Amino-2-chfloro-6-methyl
combiReAyyeRE-Bheves presyiyiad onsh pdiviorylatopnd astREases inpacuo to

furniGVHE0Q &17@%9@*%? SN -@&;{goaﬁa a2 £ QkPredlid 2P1OBARY 58 W18, 49
;d, 1H), 7.07 (d

7°(dt, 1H), 7.20 (m, 2H), 7.37 (m, 1H), 9.34 (s, 1H).
COGE o o A AN 0t 357 m, 41D, 669
(s, zﬁ)thoro-6-trif|uoromethyl-benzene-l,4-diamine (2.9 9),
bis-(2-chloroethyl)ether (1.7 mL) and sodium iodide (516 mg) were mixed
in acetonitrile (45 mL) and heated 30 to 165C for 1 hour in a sealed

N-(2TBIGORMBNE N RRESHHBIRE e AL BE: nbsilre MimR Jeoncentrated in
vacuo, redissolved in ethyl acetate (100 mL) and washed with atgr (2x
2,6-Disstk phenyiree So0TH fofnaprdaensatenyhehipg e(ﬁ';veq g) were

mss&mﬁﬁ%yﬁui%ltatmw diRPREABY derbireaey o thnskide pradust was
purified by flash chromatography to furnish 940 mg, (24%) of the tit

2
micTRAARBAFRFES HiRlalROIPSHNEGI BBy 3188 FHEee gﬁé‘tﬁ@%ﬁfﬁtﬁ@g 3B
and WAMReBRRNRAECORGRCR 92 I, 16YAL) %84 Kitnd 1) 30 The BHhrfc97
(d, 1H), 7.06 (d, 1H). N-(2,6-Diisopropyl-4-nitro . cz0
phasg yuas flried R, 1958 Rt kS 18 PR RBp TSR G ¥
nitrié -8R Mb)ANY RAaxkakEesulfiynylcehiosdd (BOMAD) andmdissovettdi0.99

g} Wg%gigé%%é%urgé_e)sgi%glg%%Efgk}éoréeﬁ:%%g%i%c?urrgigv%tseﬁei&ead%g allgg"c for 12
hours. The mixture was cooled to 25°C and poured into ice water (200 mL), basified
with solid sodium hydroxide and extracted with ethyl 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 MFz, DMSO-dg): 0.98 (t, 6H), 2.34 (s, 3H), 3.30 (m,
4H), 7.25 (4, 2H), 7.52 (4, 2H), 7.80 (s, 2H).

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

A solution of sodium dithionite (772 mg) in water (6 mL) was added to a solution of
N-(2,6-diethyl-4-nitro-phenyl)-4-methyl-benzenesulfonamide (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 ethy! 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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microwave process vial. The resulting slurry was diluted with ethyl acetate
(10 mL) and washed with hydrochloric acid (2 M, 10 mL) and brine (10

wOobds/HEerarganic phase was dried over sodium sulfate, congeniypiethan/eo0159

vacuo and suspended in 65% 10 nit#ic acid (15 mL) and water (60 mL).
Acetic acid (60 mL) and sodium nitrite (0.99 g) were added successively
and the reaction mixture was heated to 100C for 12 hours. The mixture
was cooled to 25C and poured into ice water (200 ml.) and _filtered to

N-(2,firfPiethod-dme iy ot e hasvébrhpisiind-8¢% BEIFEH NMR (500
A miMHie ERGURIEA0 (6. didkhy 128 A MetBl Sbbtzetiedu Bortedd () mg),

7.28 (d, 2H), 15 7.59 (d, 211), 7.97 (s, 2H). _
bis-(bmertiadx @m@émfa‘pm EAipeatARthGI AR PoENEL. To a

N~m&ﬂ§ﬂ(§§?ﬁ‘iﬁﬁine (0.3 mL) was heated to 180°C for 20 minutes in a sealed
ofN-(2,6-diisopropyl-4-nitro-phenyl)-4-methyl-benzenesulfonamide (3.72

microjyavepReess (Salihy waik epEws dired 31 atl acctas il aidedyd
with BAdd MY wasREABEHR SR G0 2 A0BRat o 1B ARLdedd

onto ice (300 mL), made strongly basic with solid sodium hydroxide (20 g)
over godiEmRadERith S RTE RIS RRATE GRS ROCHHEIRE BLRLTHA e 8 3
(9198 artashwithei i ACeletfAS X109 380 MHE); aqrRbiTeY YR HE SIDRSE%,

were dried over sodium sulfate and concentrated in vacuo. The crude

8% pFbEGER I It EaL IR R BRI EBIR G Rish 2.60 g (76%) of
25 the title compound as an off-white solid. '"H NMR (500 MHz, CDC13):
0.95 (d, 12H), 2.40 (s, 3H), 3.02 (m, 2H), 3.68 (b, 2H), 5.74 (s, 1H), 6.39

(3, 4Bifeyorpheryd)-seety! £B§Tide-2H). 2,6-Diisopropyl-4-morpholin-4

To (YRRENIRGHREn PO NSRS WERIQD.0 g) dissolved in 1,2-dichloroethane (5 mL)
N-(4-amino-2,6-diiso ropﬁ-phen 1)-4-methyl-benzene uéfo g}gﬁide ég‘_ﬁf

was A5 NS BB B0 AP P RER RS ESTBRSR Ry GRTRES (P

argofl) %@&%&(}%ﬂﬁhﬁd%@ﬂﬂﬁ&ﬁﬁ&d@kﬁ wand eatachioh 0@ (ooqﬁmtm:ms

. inasealed microwave pfocess Vi [ as qiluted wit

title gRpREndAsH Eﬁ}kﬂiﬁ%ﬂfbb@%gﬂmﬁ»%&%q&%? i’@%h

11, Brine (301, et sptukdjed aqueous potassium carbonate (30 mL) and
dried over sodium sulfate. The organic phase was concentrated in vacuo

and redissolved in a mixture of sulfuric acid (1.9 mL) and water (0.1 mL)
The 881tbaHE A tladaRs bairaedomibsous)and water (30 mL) were added
and thehmi ure W?S ?asig,ed with solid
(3-Fluoro- enyj-acety chloride.
Yield: 99%. 'H NMR (500 MiHz, 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 compounds 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-fl uoro-phenyl)-
acetamide.

2-Bromo-4-morpholin-4-y1-6-trifluoromethyl-phenylamine (0.236 g) and
4-fluorophenylacetyl chloride (0.105 mL) were dissolved in acetonitrile (5 ml) and
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5 potassium carbonate. The mixture was extracted with ethyl acetate (3x
20 mL) and the combined organic phases were dried over sodium sulfate
W RIYesiTeAtrated in vacuo to furnish 260 mg (99%) of the titlIBCHRIREGHE00159
as a white solid. IH NMR (500 MHz,3DC13): 1.26 (d, 12H), 2.95 (m, 2H),
3.06 (m, 4H), 3.49 (b, 2H), 3.87 (m, 41-1), 6.69 (s, 2H) 10 N-(2,
heat@t Riathyta foitrd) phisnyts dametwederizenesufpnaseideial. Water (25 mL)

2.6-Diethyl-phenylamine (1.57 and para-tol nvl-chleyi
was 600 R GRS e L LAt 18 R0t T 20 et
phasasseate dvastiedowivbrime (66sviz), At reeer timazskaiymwadfditutad with
ethyl acetate (10.mL) 15 and wash with&y j '
concgy ?%Ien( L) ﬁ&%gﬁ?ﬁ &Egaes g/as C??IIG% overﬁ sad%%}gh g@{%%%%&
furnishriceirgteYan ofthe ditedsnpoended in@5Boviiteisdisld [ CEMS [y 462
ater (60, igAC an ' W0 IVELE 3.
o LSBT o L T B 22
(m, HEYI3.6PHE, 2R B Wern.cldled 10t 28¢, AR, FolAdd. ibtD)ickndrst Gt (i)
@ @féﬁg SO{/}/:ﬁw solid sodium hydroxide and extracted with ethyl acetate
i mL). The combined organic phases were washed with brine (Ix
100 mL), dried over sodium sulfate and concentrated in vacuo to furnish

31 0.(9% ' syrup.'"H NMR (500 MHz,
The%‘?@f%‘%‘{’%s%”g’% {;%%g%ggp (s,geﬁ',‘%f}%%ﬁm, 7.25 (d, 2H), 7.52 (d,
2H), 7.80 (s, 2H). 25 N-(4Amino-2,6-diethyl
erl)-d- ] : : sod e o,
T 3 I PHEH - ki
Yiel:- 228-ethyISaimitrodioeBl Asrirethigl A AEBhBLEEN Ah1ae9& 00 ROTYR
yETOfurRn 6 feSHlRg SRixtr ifed 7t BACHAY, 204
O e A o s
(m, ¢ELG: AR RIDARE @Y. Hith 3iF3IGBcthl: (2101GMMED: 0 (Bnided*6 (&
H)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

T L
propionamide.

Yield: 20%. LC-MS (m/z) 450 (MH"); tr = 3.20, (UV, ELSD) 99%, 98%. 'H NMR
(500 MHz, DMSO-de): 1.09 (m, 2H), 1.49 (m, 2H), 1.59 (m, 4H), 1.76 (m, 2H), 1.80
(m, 1H), 2.27 (t, 2H), 3.22 (m, 4H), 3.72 (m, 4H), 7.18 (d, 1H), 7.46 (d, 1H), 9.48 (s,

1HD.

1d N-(2-Chloro-6-cyano-4-morphol in-4-yl-phenyl)-3-cyclohexyl-propionamide.
Yield: 24%. LC-MS (m/z) 376 (MH"); tr = 3.10, (UV, ELSD) 98%, 100%. 'H NMR
(500 MHz, DMSO-dg): 0.90 (m, 2H), 1.23 (m, 4H), 1.51 (m, 2H), 1.64 (m, 1H), 1.70
(m, 4H), 2.33 (¢, 2H), 3.22 (i, 4H), 3.71 (m, 4H), 7.37 (s, 2H), 5.79 (s, 1H).

1e N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-3-cyclohexyl-
propionamide.

Yield: 19%. LC-MS (m/z) 464 (MH); tr = 3.38, (UV, ELSD) 97%, 99%. 'H NMR
(500 MHz, DMSO-de): 0.86 (dg, 2H), 1.16 (m, 3H), 1.27 (m, 1H), 1.48 (q, 2H), 1.61
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50 N-(2,6-Diethyl-4-morpholin-4 ylphenyd)-4-methyl-benzenesulfonamide.
A mixture of N-(4-amino-2,6-diethyl-phenyl)-4-methyl-benzenesulfonamide

wo(RImg)7shis-(2-bromoethyl)ether (33 L), NN-diisopropyl-ethytanrumeGbipootse

L) and 5 N-methylpyrrolidine (0.3 n#2) was heated to 180C for 20 minutes
in a sealed microwave process vial. The mixture was diluted with ethyl

(m, 185etate @04nh) 2washertnyanbrine 439 mlyngd, SHDated ayuenys.46 (d,

otassium carbonate (30 mL), and dried over sodium sulfate. The organic
1H), %ﬁ?ﬁé@ W&k concentrated in vacuo to furnish 78 mg (91%) of the title
compound. LC-MS (m/z) 389 (MH"); tR = 2.77, (LTV, ELSD) 57%, 10

8%. The crude prod d without fyrth
N R e e TSN 2OEB KD g)
acetaigiolved in 1,2-dichloroethane (5 mL) was added thionyl chloride (5 mL)

. he mj f for 16
il R BT oAb S Ao o ey R
(500 BHRPDMISEQ: VRIS Wha KH T NG/ PRs(SﬂQ)LVE-If 'Iﬂl @m@lﬁ):%lmrga,%ﬂi}),ﬂlm
, 7.] L7 . ollowing compound was
(m, 2 eg§%) n@é&'éé@@?é@%@p@%l)-acetylgchIorige. Yield: 99%.
1H NMR (5001VIHz, CDC13): 4.13 (s, ZH), 6.92.(m, 1H) 7.01 (m, 213),

18 N B R Ay Sy e T By M Fown o
Yieldthi e isOnMRitle:)rs 82kt Exarmplel5,3UY Al-SD BIOo 99hIE RENRA

-6-trifl th -2-(4.f )- ide.

(500 Y R S S B P At (6 T Dafid® @
1H), A4uatopipiviecatyi Bhloride (0.105 mL) were dissolved in acetonitrile (5
mL) and WO 2005/087754 PCT/DK2005/000159 51 heated to 150C for

10 minutes in a sealed microwave process vial. Water (25 ML)
1h N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-butyramide.

Yield: 76%. LC-MS (m/%) 396 (MED); tg = 2.43, (UV, ELSD) 99%, 96%. 'H NMR
(500 MHz, DMSO-dg): 0.93 (t, 3H), 1.60 (m, 2H), 2.24 (¢, 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-trifuoromethyl-phenyl)-2-(3-fluoro-phenyl)-
acerdmide.

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

1j N-(2-Chloro-4-morpholin-4-yl-6-triflucromethyl-phenyl)-2-cyclopentyl-acetamide.
Yield: 76%. LC-MS (m/z) 391 (MH); tr = 2.97, (UV, ELSD) 99%, 99%. '"HNMR
(500 MHz, DMSO-dg): 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 (4, 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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was added and the product was extracted with ethyl acetate (3x 25 mL).

The organic phases were washed with brine (50 mL), dried over
WOBRMiEsTvh sulfate and concentrated in vacuo. The crude pradUZBH95/606159

purified by flash chromatography to35 furnish 0.027 g (9%) of the title

compound as an off-white solid. LC-MS (m/z) 462 (MH+); tR = 2.84, (1JV,

Bls(dﬂieﬁﬁ')i%ﬁéad@&%)ﬂﬂlwﬂdﬁr(mﬂ@mﬁK%di@@)bﬁe@iﬁhqsﬁbﬁnﬂ:& (s,
blphe%% &93117‘7 %i gln il 14&5%(1}?3&5: %e?elxgl d g% Se%hc%l 761‘11'66 (i%L)

ng compou prepare

undemghngmﬁmbme@mammr@mmmd@drm(mmmnym-mmm 4
sheny TR A e A o i
thiondofh¢tine2(8P, O IRHYAADT (alsREY W heptetrio PO, ip, 26@@6‘? {mpl
v A R AR APl
(1:1, profidotabhides 2ddvdaiad Mmmmﬁmzymgmm)eﬂwkas%e B2
R B %n“?ﬁa%e%‘%? s
concetHtnted 72 trvueHThE. a@dd preduct wespuified by peeparative 2E-MS 1o

e

2.03, 10056 ER NN B8 %6 A0MHz, DMSO-d6): 0.90 (m, 2H), 1.23 (m, 4H) 1.51
(m, 2H), 1.64 (m, 11-1), 1.70 (m, 4H), 2.33 (t, 2H), 3.22 (m, 4H), 3.71 (m,
4H), 7.37 (s, 2H), 9.79 (s, 1H). 30 1e

The flipwBrg sonpanadpin ppased irpeaaBsiiphenyl)-3-cyclohexyl-
propionamide. Yield: 19%. LC-MS (m/z) 464 (MI'); tR = 3.38, (UV, ELSD)
97%, 99%.'H NMR (500 MHz, DMSO-d6): 0.86 (dq, 2H), 1.16 (m, 3H)

2b 2-Cocdqpannb)-1246-dmaiyl-1-Crrienboosiobrissad mebbarstmt

Ylelcﬁ%éf“Lblﬁb FA0 (1399 Q&aﬁz{&@%  BL2g f, BHRI 98%modh), 7.18
d, 111),7.46 (d, 1H) 9.47 (s, 111

2e 2-Cyclopentyl-N-{2, 6-dimethyl-4-(2-phenyl-thiomorpholin-4-yl)-phenyl -

acetamide.

Yield: 4%. LC-MS-TOF (/%) 409 (MH); tr = 3.30, (UV, ELSD) 99%, 98%.

2d 2-Cyclopentyl-N-{2,6-dimethyl-4-(3-pyridin-3-yl-thiomorpholin-4-yl)-phenyl]-
acetamide.
Yield: 12%. LC-MS-TOF (m/z) 410 (MH); tr = 2.00, (UV, ELSD) 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 (MH"); 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"); tg = 3.59, (UV, ELSD) 89%, 100%.
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IfN-(2-Bromo-4-morpholin-4 ylI-6-trijluoromethyd phenyl)-2-(3 fluoro
phenyl)- 5 acetamide. Yield: 44%. LC-MS (m/z) 462 (MH'); tR = 2.85,

WQRSHFOBNSD) 98%, 99%. 'H NMR (500 MHz, DMSO-d6): 3.28¢K{DERN5/000159

3.67 (s, 2H), 3.72 (m, 4H), 7.10 (m,5211), 7.18 (m, 211), 7.36 (m, 1H),
7.46 (m, 1H), 9.82 (s, 11-1). 10 Ig
2g 2-Cy¢iomraphd4riodime iniadf6-(Hitnitomerthgifivenkdrplbpioneimide 2idd:
%.1 C-MS (nVz) 382 (MH5; tR = 2.16, (UV, ELSD) 99%,99%.'H NMR
pheny?éé(%el\}/zlﬁi%DMSO-dB): 1.09 (t, 3H), 2.27 (g, 2H), 3.23 (M, 411), 3.72 (m,
Yield426%. 7.09M8, (i), 461 N Litk)=0 46, @) W ELBDNI0%, 95%.
N-(2-Bromo-4-morpholin-4 yl-6-trifluoromethylphenyl)-butyramide. Yield:
76%. LC-MS (m/z) 396 (MH"); tR = 2.43, (UV, ELSD) 99%, 96%.'H NMR
2h N-(5e3{i-Zhiprapéeds)-omBhel Bl leb dimeahh raowih 2 rciaresih,
Ak, 3.72 (m, 411), 7.18 (d, 1H), 7.46 (d, 1H), 9.45 (s, 1H). 20| i
N-(2-Chloro-4-morpholin-4 yl-6-trifluoromethyl phenyl)-2-(3 fluoro phenyl)-
Yielda&é%ﬁi@é‘ﬂﬁi@d@ﬁ%.M%«m&-ﬁﬂa@@h@%%@ﬁi%?éw ELSD)
97%,99%.'H NMR (500 MHz, DMSO-d6): 3.23 (m, 41-1), 3.67 (s, 21-1),
372 (m, 4;?, 7.07§dt, 1H), 7.15 (m, 3H), 7.32 (d, 1H), 7.36 (m, 1H), 9.76
2i 2-Qucinaers-Ne(3-Critibiarensfprd) 'yzekﬂﬂédﬂnz?eéwefhyl-phenyl}-
acetaA@hyl)-2-cyclopentyl-acetamide. If Yield: 76%. LC-MS (m/z) 391 (MIT');
IR =297, (LV, ELS%{)QQ% 99%.'H NMR_ (500 MHz, DMSO-d6): 1.19 (m,
Vieldpi§¥e sG-S Erf) # 600 218 =176 () YHELSE (o4 92.26 (d,
211), 3.23 (m, 4H), 3.72 (m, 4H), 7.15 (d, 1H), 7.32 (d, 114), 9.40 (s, 30
1H). Example 2 2a 2-Cyclopentyl-N-(2, 6-dimethyl-4-thiomorpholin-4
ylphenyl)-acetamide. WO 2005/087754 PCT/DK2005/000159 53
Exanbif{dibenzylideneacetone)palladium (37 mg) and
'-dicyclohexylphosphanyl- biphenyl-2-yl)-dimethyl-amine (38 mg) were
3a 2—%{&5@@%,@%@%@@&&@@@@@ ijorpholin—-’!«yl-pheny!)—acetamide.-

Bicyclo{2.2.1Thept-2~yl-acetic acid (0.41 g) was heated to 50°C for 2 hours under

dcela

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 (5%) 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-de): 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-yl-phenyl)-acetamide.
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under argon for 5 minutes. To this mixture were added
N-(4-bromo-2,6-dimethyl- phenyl)-2-cyclopentyl-acetamide (200 mg),

WP otasshins4ert-butoxide (90 mg) and 5 thiomorpholine (80 mGRBKR@IS/066159

reaction mixture was heated to 90C3 a sealed 4 mL vial under argon for
16 hours, cooled and filtered through silica (2 g). Waterlbrine (1:1, 4 mL
YieldoEhavBE AT I8 IXMET YA X2k ed VL&) 9e¥tatoq3 X

The combined.organic phases driedover,magnasiu
Yo AN R et i Rl
2.15 (G-, 0B firalsh 5.5, (80, 6e0d) 9f2Hs 8tR8denpbund. LC-MS-TOF

(m/z) 333 (MH); tR = 2.03, (LJV, ELSD) 98%, 100%. The following
compounds were prepared analogously: 15 2b 2-Cyclopentyl-N-[2,

3¢ 3GERTIro-LRp RN Eptiotintiy hapteepiytl e dphmbiery YgitriBopamide.

. LC-MS<T 3 R 3.1l £ 280%. !
e Lo e A e L S U
NMR ¢s0arividez, PIMISleiakob. I5CsMBIT QB ity 2FD02. MGG R, 2.8400n (4K,

LSD)}.99%, 98%:. Cyclapan , gl - pyridin-3
3'715%%}%’0%5&90 |hé}rég)%pﬂﬁgﬁﬁ%ﬁéc%%?&%?’%3??1%*’2@(3-MS-TOF (rn/z)
410 (MH"); tR = 2.00, (UV, ELSD) 99%, 100%. 25 2e
2-Cyclopentyl-N-(2,6-dimethyl-4-[2-(4-trifluoromethyl
phenyl)-thiomorpholin- 4 y1Jphenyl)-acetamide. Yield: 6%. LC-MS (m/z)
Examiple(H ); tR = 3.64, (UV, ELSD) 95%, 100%. 30

2EN-(4-[2-(2- thi 065 V52 Brdi henyl)-
10 T T e R =
2,6-BibiyIvi-Bogby Byl pbesylmuimn(si0e) 764 HxeippsREpes gride
4.29.2- tyl-N=£2, G-dj e B o
B
a seal6d 1D ARe PRGBS (Vipk, WaisDIROaub,) 9eseadiioh aqd akie produqbygs |

extrBREIY R QA2 08 -Rliet e e )sRasys\RBRWished with brine
(50 mL), dried over magnesium sulfate and concentrated in vacuo. 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%,
100%. "H NMR (500 MHz, DMSO-dg): 1.21 (m, 2H), 1.52 (m, 2ET), 1.61 (m, 2H),
1.76 (m, 2K, 2.07 (s, 6H), 2.11 (m, 1H), 2.25 (4, 2H), 3.05 (dd, 41H), 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-phenyi)-carbamic acid butyl ester.
Yield: 2%. LC-MS-TOF (m/z) 307 (MH"); tg = 2.25, (UV/ELSD) 99%, 100%.

4c 2-(4-Chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-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 (s, 2H), 7.39 (m, 4H), 9.24 (s, 1H).
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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 ylJ-2,

WORHH&TTg# phenyl}- 10 acetamide. Yield: 17%. LC-MS (m/z) £CT/QNFROOS/HR6159

=3.17, (UV, ELSD) 98%, 99%. Exafnple 3 15 3a 2-Bicyclo[2.2.
ljhept-2yl-N-(2,6-dimethyl-4-morpholin-4 ylphenyl)-acetamide.

4d 2, BiBjlych2 Dt ami-aedinditcidd G dime hd-deucaabobrd-F-hours
pheniﬁ’ln Argon in a 1:1 mixture of thionyl chloride and 1,2-dichloroethane
mL total) The solvents were removed in vacuo and the resultm; acid

Y1elcbfﬂ6?’:dé@éé$é6%§éméd F3DEDNtHE BIhLIUNAELSD) 97%, 1009
M@U@Wﬁ@ybﬁﬁ@%f%‘i' 8 ”y'@ﬂmf RB%Bovas 2@1?@'%1 (dhamn),

reaction mixture w eated to 150C for 10 minutes in a seale

3.71 (dibrdhve3prikb S3 Dich 6 s3e? HDEORB (wdHadobti aridith g &%&r&%@ 33
ﬁi(tracted 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

{ 7 25
de 3- %%?‘%ﬁﬂb{% QII\%HSE hﬂﬂ@%ﬁ% Dot She e seppRrRgRs an

. 343 %AHLL%H\B 2.21, éuv ELSD,)§98%
Yleiq@%L%mﬁQEdmﬁﬁ &6’7 4BLSP) P (it 28Ye
NME('E‘sdd‘Nzﬂii Bimoldd) 2@ x§§ 1218 Qi) 25200 MEB LI QD ),

1 (m, 4H), 6.62 (s 892 1H8 30 The foIIo reg
L63 émﬁ@ia@w@f@wa@é& D, 305 ARSI e,
6- dlmethyl -4- morpholln -4 yd phenyl)-acetamide. WO

5/ 8775 PC /DK2005/000159 55 Yield: 19%. LC-MS-TOF (m/z) 331
(MW); tR=2.21, (UV, ELSD) 97%, 100%. 'H NMR (500 MHz, DMSO-d6):

4f 3- %Bn%tﬂw Z@ﬁwﬁ%)qﬁrﬁg‘égibéﬁg—?yﬂp@tz:{ﬂ)@bﬁpiaﬂ&ﬁﬂdH), 3.05
m, m C 0

ields RIS PR IS B G RoT SEFAIDTT e B NMR

(50 omﬁ%ongg%% gl/eldgl{%?ﬁéI%MoﬁﬁoﬁrgmlmeSﬁwz{m 1%6@1391;{1&15/?7
0, 0 0, 0 S t

(s, 6H}y1 2)§ &1 Hp'3 310 AL 73 #{ﬁﬁn&g‘ %3 g@zﬁ f{g_ﬂ%& 111),

7.34 (m, 2H), 8.97 (s, 11-1).

4g N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(- 4-fluoro-phenyl)-acetamide.

Yield: 13%. LC-MS-TOF (m/) 343 (MHY); tg = 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, 4H),

6.61 (s, 28D, 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-butyramide.

Yield: 43%. LC-MS-TOF (m/) 305 (MH"; tr = 2.14, (UV, ELSD) 99%, 100%. 'H
NMR (500 MEiz, DMSO-de): 1.05 (5, 9H), 2.09 (s, 6H), 2.17 (s, 2D, 3.05 (m, 4H),
372 (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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10 Example 4 4a 2-Cyclopentyl-N-(2,6-dimethyl-4-morpholin-4
ylphenyl)-acetamide. 2,6-Dimethyl-4-morpholin-4-yl-phenylamine (0.50 g)
WOHEE R Tdentylacetyl chloride (0.53 mL) were dissolved in a@&fBRKR03H00159
mL) and heated to 150C for 10 mindtes in 15 a sealed microwave process
vial. Water (25 mL) was added and the product was extracted With ethyl

Vieldicekel(GMB tm3) T0ebbakityinAds (Ve athb AT PBHnH B L),

dieg 2ghes! fer: Ny e e 6 [heserydos (+,
<5°0pmdﬂ%%%?é’m?é%%f‘%E%ﬁlé‘?}‘é(mﬁ%?f%gﬁﬁ?‘%%%”é S o
2Iﬁ,t$}@ii£r@,dﬁﬂ)p%{mc(naé¥éb &ifdie Byt €sMEDTOF (m/z) 317 (VIII+); tR

=1.93, (UV, ELSD) 95%, 20 100%. 'H NMR (500 MHz, DMSO-d6): 1.21

(m, 2H), 1.52 (m, 21R), 1.61 (m, 2H), 1.76 (m, 214), 2.07 (s, 6H), 2.11 (m,

1H), 2.25 (d, 211), 3.05 (dd, 4H), 3.71 (dd, 41-1), 6.63 (s, 2H), 8.94 (s,
Exaﬂmme Zhe following compounds were prepared analogously: 25 4b (2,

6-Dimethyl-4-morpholin-4 ylphenyl)-carbamic acid butyl ester. Yield: 2%.
Sa 21 aletepBENTIA-dimettni-dynarphobnd R 8rsr $99i%00%. 4c

Cyciar{ég&h%&ielaewwws( sdigethomaNnginethylbharideceiasite d
30 Yield: 8%. LC-MS-TOF (m/z) 359 (MH); tR = 2.16, (UV, ELSD) 98%,
at 25{5@9&%WR%@WP&WS&HW2@EWL@P@M@( Milthy, 3.60 (s,

dichibrdhetnbhdfieh #1.5) 4ief7 d8ikaHR. (1B 6tdh)) T8 24o(FedisiveéQemoved
2005/087754 PCT/DK2005/000159 56 4d

in vagug pRdyroreeRt R e Shlonife At ISRits b B RAFRI I HEhaad -
2,6—&9@?}%@%%%]3@4%@% MSEQF SO 138 bt aiRoxidelD, 200y
-3

ELSD) 97%, 100%. 'H NMR (500 MHz, D -d6): 2.01 (s,,6H), 3.05 (dd,
weresadyled. Sphgieaction MEEWEIVAS SHired aé.%iwég?m P%%i%%‘?ff?ﬁ‘f‘é%g

then(BitdH B AR Celits (1.0 2 (tThd brghrdb fHaskHyad ddicentihtll Aevacuo and
o o SO PSR B RS0 o
the 8% ckhpound as an off-white solid. LC-MS (m/z) 345 (MH"); t = 2.36, (UV,
ELSD) 97%, 100%. "H NMR (500 MHz, DMSO-dg): 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. Agueous 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 vvas
concentrated in 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) 10024,
100%.

The following compounds were prepared analogously:
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10 NMR (500 MHz, DMSO-d6): 0.88 (m, 2H), 1.16 (m, 211), 1.25 (m,
211), 1.49 (g, 211), 1.63 (m, 1H), 1.69 (m, 4H), 2.06 (s, 6H), 2.27 (t, 2H),

WOOS/48W4H), 3.71 (dd, 4H), 6.63 (s, 2H), 8.95 (s, 1H). 4f PCT/DK2005/000159

3-Cyclopentyl-N-(2, 6-dimethyl-4-mtpholin-4 yl phenyl) propionamide. 15
Yield: 34%. LC-MS (m/z) 331 (MIT); tR = 2.33, (UV, ELSD) 97%, 100%. 'H
NMR (500 MHz, DMSO-d6): 1.11 (m, 2H),1.49 (m, 211), 1.60 (m,

6b (2, %fbil?%ﬁﬁh -7 2 % z%)%j&zg c{%baiil)c %&& éd&zéﬂﬂlb%ﬁz (ekr4H),

1 s 1H 6- Dlmet [-4-mor holln 4
YieldphaHyl}-0- Msmm@éﬁé m?dé32@JV =380 0505 e "I’OF (m/z)
343 (MH ); tR = 2.05, (UV, ELSD) 98%, 100%.'"H NMR (500 MHz,

DMSO-d6): 2.01 (s, 6H), 3.05 (m, 41 é 3.59 (s, 2H), 3.70 (m, 411), 6.61
6¢ 3,49 fﬁwﬂ%’eﬁwﬂiwﬂfﬁ tidimathy b LmEphelipdhyipleny)-amide.

Yield3a¥natiey @9} 'f‘& henyh)-23thionh a2 v} eossanuisia, 25 Yield:
3%. LC-MS-TOF (m/z) 331 ( Et) {R =1.94, (UV, ELSD) 97%, 100%. 4i

N-(2, 6-Dimethyl-4-morpholin-4 ylphenyl)-3,3-dimethyl-butyramide. Yield:

6d oé:ﬁr{w&iw%%{%) 305 ¥R 57 DA i ¥m B SD) 99%, 100%. IH

NIMR (500 MHz, DMSO-d6): 105 (s, 9H), 2.09 (s, 6H). 2.17 (s, 2H), 3.05
YieldeAd 794}, C3M8. W@ﬁﬁ@l &, 22% Es‘(‘gpl) 9)21/ Hé)Qé fic acid 2,

6-dimethyl-4-morpholin-4 yIphenyI) amlde WO 2005/087754
PCT/DK2005/000159 57 Yield: 14%. LC-MS (m/z) 305 (MI1+); tR =1.99,
6 Hepfamaic 86 SBGBmseiml-fiiner resdrmnrs: 80,88 (t, 311), 1.31

VieldMod k&80 (2 PRBLS; 61112 264V, 2)SBYIE 69 9984, 3.71 (m,
411), 6.63 (s, 21-1), 8.94 (s, 1H). 5 Example 5 5a 2-Cycloheptyl-N-(2,

6-dimethyl-4- morpholln -4 ylphenyl)-acetamide. Cycloheptyl-acetic acid
6F N- 6%@%IM%QF?M%W@%Q}W&%W%W&Wred at 25C for 2

MR Rt A S AR L S N—

removed in vacuo and the resulting acid chloride was redissolved in
acetonitrile (8 mL) and 2,6-dimethyl-4-morpholin-4-yl-phenylamine (0.50
g) and magnesium oxide (0.20 g)

Example 7

7a 2-(3,4-Dichloro-phenyl)-N-(2,6-dimethyl-4-morphol in-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 chloride (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 chioride. The vial was
shaken for 16 hours and concentrated iz 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 vacuo
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 (1 1% 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 analogously:
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were added. The reaction mixture was stirred at 25C for 16 hours under
argon and then filtered through Celite (10 g). The organic phase was

WQMSENTE®d in vacuo and 15 the crude product was purified BE/HREZ005/000159

chromatography to furnish 0.133 g (S.L%%) of the title compound as an
off-white solid. LC-MS (m/z) 345 (MH4); tR = 2.36, (UV, ELSD) 97%,

7b 2- 168U PN EHRABOD N DN SXB-dmetiB4rmoppholinat i eryl)-1.60 (m,

acetdiiz 1-73 (M, 2H), 1.99 (m, 1H), 2.07 (s, 6H), 2.18 (d, 211), 3.05 (m, 411),
3.71 (m, 4H), 6.63 (s, 2H), 8.94 (s, 114). 20 Example 6 6a (2.

Yields WineitMStersholin A/ phényI -8 EViFAPbBHA K& 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 N,N-diisopropyl-ethylamine in

7¢ N12x6cfimeretiarer phodiy i onehea ik Shak&rwramedobksrahd

acetdppgentrated in vacuo. Aqueous sodium hydroxide (1 M, 2 mL) was
added and the crude mixture was extracted with isopropyl

YieldyddtadierMdRyaréiLiad (M 3. & m2)3 Y Yrdahid Pridse Wak%
concentrated in vacuo and redissolved in dimethyl sulfoxide (0.5 mL) of
which 0.2 30 mL was subjected to preparative LC-MS purification to

74 NG arere iy o PR OH-2 B B BRI ()

YVielB45MHEME G287 S UMEES, S 20974000 sBhesollowing.
compounds were prepared analogously: WO 2005/087754
PCT/DK2005/000159 58 6b (2, 6-Dimethyl-4-morpholin-4 yl

7e 3- @M)fsgmé&wz)zﬁrgﬁ, ESNIRRGDRY SRIRH- ARISh IRV pkbp M EkIE)

375 (MHO; tR=2.5 ,éUV LSD) 99%, 100%. 5 6¢c o

Yields H8oThfrrdYh (M@ A6 (RE-dimetlyVathSighdhine24%.
ylphenyl)-amide. Yield: 36%. LC-MS (m/z) 347 (MW); tR = 2.53, (UV,
ELSD) 99%, 100%. 6d Octanoic acid (2, 6-dimethyl-4-morpholin-4

%N%ﬁéﬁw.%dem%{&lwréfo}ffnquﬂwé)(%@%éwaf/fw{wwﬁzﬁfmw,e-

Yield=U$R) PBAISQR0%) 358 PerHBpirroicacidIiR, GOSDYBYYH 100%Rholin-4
ylphenyl)-amide. Yield: 40%. LC-MS (m/z) 319 (NiH ); tR = 2.20, (UV,
ELSD) 91%, 99%.

7g 2-(3-Bromo-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yi-phenyl)-acetamide.

Yield: 22%. LC-MS (m/z) 404 (MH); t =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 (mz) 359 (MH"); tg = 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/2) 339 (MH); tg = 2.04, (UV, ELSD) 99%, 100%.

7j 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, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide.
Yield: 24%. LC-MS (m/z) 361 (MH); tg = 2.03, (UVY, 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"); tr = 1.90, (UV, ELSD) 88%, 97%.
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6f N-(2, 6-Dimethyl-4-morpholin-4 ydphenyl)-2phenyl-acetamide. 15 Yield:

35%. LC-MS (m/z) 325 (MIT), tR =1.80, (UV, ELSD) 99%, 100%.
WORRBHIBIES? 7a 2-(3,4-Dichlorophenyl)-N-(2,6-dimethyl-4-mor@{AiBE2(pS/000139

phenyl)-acetamide. 20 3,4-Dichlorophenylacetic acid (39 mg) was stirred

at 25C for 2 hours under argon in a 1:1 mixture of oxalyl chloride (2 M in

dichloromethane) and 1,2-dichloroethane (1 mL total). The solvents were

7m 2- (%e(g?? da(r%d{%ﬁ%?%: g%%-@zﬁ@%?g mogﬁé%- 4-yi- ghenl%l}acemmzde

olin-4-yl-phenylamine and

Yield: RNM&)@WEW il T 2 Qﬂeﬂ&/@&ﬁ&@ P18%.9s added to the
resulting acid chloride. The vial was 25 shaken for 16 hours and
concentrated in vacuo. Aqueous sodium hydroxide (1 M, 2 mL) was

7n Pengatéeiaoid Ghé-chmeehivdirermedidriicrliamithasoidopy
PentanBREIRI(CI DA AR rbp A tiimiRe QIS8ML Pfage was

concentrated1n vacuo and rédissolved in dlmethyl sulfoxide (0.5 mL) of

N-{(dimgthslegningt ] Wab 3drieteleis hipxridivel nd-met Brisrelnbme Rifnish

methararhiBr HeGYIGH) %ml‘?ﬁ&{@ RURRRUNIGE PeaR pilitda- Margm/z) 394
(MW); tR = 2.40, (éU SD) 80%, 100% The following compounds were

N,N~61m@tbal%még Selom s ATpRn RR TREIIGD 158 Renstsl 4

4-morpNRX -6 H cﬁsﬁl&mem -drpwIRhalindnyiniemtide (2
acetamide. Yield: 14%. LC /z) 415 (MH) tR 2.40, (1JV, EL}SD)
mL) wga@@dm@%hesqe@manm& 25°C under argon for

hours Wdedatd 0 4er %M&B%w}h@@egamwﬁl%&elwa&&%s}h@m( m/z
39323 ELSD)9 %, 100%.

saturawa RAEEBLAHREAPET Bl eI R eh AR Bh o KNS 23 A BrinRigater
(1:1 2@%‘125?'&hé@e{%kﬁfd@ﬁemfﬁ)s@?&él\ébﬁcéﬁm%@?n (:Lé%éu&bﬁ@ﬁxﬁﬁﬂédl@o%

fash cbf@%gécmoro?h%%?%@% 6- dlmethyl -4- g’};)rg(hol!p%) ¥§p ny! (?JWM&

solid. E@ﬁ@é q@(ﬁwwf{ﬂ%@'mhﬁwlﬂ%/ "H NMR (soo)
en ime enyl)-ac ide. - 449%. | z

Mtz S@r@) HA UX/3P é}lgd;%%l /b.zﬁ;%(é- ok@l\gsz(;%

2H), 3RaegyAe 92715(@”4@@!6% maphatindey)nbanyl)-acetamide.

The following compounds were prepared analogously:

7o 4-Methyl-pentanoic acid (2,6-dimethyl-4-morpholin-4-yl-p henyl)-amide.

YVield: 28%. LC-MS (/%) 305 (MIT); tg = 1.88, (UV, ELSD) 98%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.91 (d, 6H), 1.49 (m, 2H), 1.57 (m, 1 H), 2.06 (s, 6H), 2.27 (4,
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 }-acetamide.

Yield: 69%. LC-MS (m/z) 315 (MH"); tr = 1.82, (UV, ELSD» 97%, 99%. PH NMR

(500 MHz, DMSGC-dg): 1.51 (m, 2H), 2.06 (m, 1H), 2.08 (s, 6F), 2.23 (m, 1H), 2.29
(m, 1H), 2.34 (m, 2H), 3.05 (mn, 4H), 3.72 (m, 4H), 5.73 (m, L H), 5.76 (m, 1H), 6.63
(s, 2H), 8.98 (s, 1H).

7q 5-Methyl-hexanoic acid (2, 6—dim_ethyl—4—morpholin-4—yl~p?zeny[ )-amide.
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Yield: 22%. LC-MS (m/z) 404 (MH'); tR = 2.19, (UV, ELSD) 95%, 100%.
20 7h 2-(3-Chlorophenyl)-N-(2,6-dimethyl-4-morpholin-4
Wo/reb@eBATsacetamide. Yield: 25%. LC-MS (m/z) 359 (MW); tgrePIRqd300159
ELSD) 95%, 100%. 7i N-(2, 6-Dimethyl-4-morpholin-4-ylphenyl)-2
p-tolyl-acetamide. 25 Yield: 26%. LC-MS (m/z) 339 (MW); tR = 2.04, (UV,
Yiel& 4SR) DO%IL 00%) 3TONMEL 5 Rimethy)- @MORIRIINGE%, 99%. 'H NMR

I -2-m-tolyl- i jeld: 24%. LC-MS A0 =
(so0y R NS YT 45 R i 207 8297
2H), prosr(y) pN)( 3,620 méHy 64 Bnar ARDIiB-84y{phiddyl)-acetamide. Yield: 24%.

LC-MS (m/z) 361 (MH"); tR = 2.03, (UV, ELSD) 99%, 100%. 71

N-(2,6-Dimethyl-4-morpholin-4 ylphenyl)-2-(3 fluorophenyl)-acetamide.
7r 3-Yielky 2t ah @G 4n 2 2)-Bikde (M HD M phal BR 4\ HeB D)yr88%¥%, 97%.

. WQ 20 754, PCT. )5/00 7p 2+R- (2,
o S Bh g STl b A LS S Lo
(500 BEHANDYIIR -k 018 (V3 HE), SO} 9i836T)99%2 Srant PR ntaidicadid), 1.88

6=dimethyl-4- lind wl ~am 4 tanoic acig\(Q. ,

SR AT v R R R R R

1H).H-1,2,3-triazolo-[4, 5-b]pyridin-1-yl-methylene]-N-methyl- methanaminium
hexafluoro-phosphate N-oxide (1.66 g) were mixed in dry
N,N-dimethylformamide (3 mL) and stirred under argon for 2 minutes.
7s Heye Rimistigld (24-whioptholid-tetnindinglarkipke@Borgidissolved in dry
ie1d) DEIATICEIG A nasapIRa 6498 BYHLTR itieh
Y1e1€|\./§§ é’tﬁ??gj‘gg 2@?}35@ arg htFor 1gﬁg ars. %ﬁﬁcetéfe (20 mL) was
(500 adHed RMS Ml ord=iid praEnad s B, Rifl? Gandidied 38 (edHs: 3.05
e d}ﬁatﬁr{g(]é b2 el étr’no Yo rg G ks
C 4@?%@@% ’o%g%%aéne jum s?l(%:&azle?{c):’on'cen ra{ttia%h?’n vacm%\l%?z% purifjlfe’d
1H).by 15 flash chromatography to furnish 0.28 g (40% yield) of the title
compound as a white solid. LC-MS (mkz) 291 (MW); tR =1.61, (UV,
ELSD) 99%, 99%. 'H NMR (500 MHz, DMSO-d6): 0.91 (t, 311), 1.34 (m,
7t 3-Behylpe@duoic aeiy EGekmesn - amompfol ed-y3-Dhcry g 1 (t, 4H),
3-Et§y§§.eﬁ i 25 {05913 hPRiThe aliowinRgsampaydewaigdarapared
analogously: - _
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 ina
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 ethy! 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 filtration, 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%. 1H 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 (¢, 4H), 3.71 (¢,

4H), 6.62 (s, 2H), 8.94 (s, 1H).
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70 4-Methyl pentanoic acid (2, 6-dimethyl-4-morpholin-4 yl
p7henyl)-amide. Yield: 28%. LC-MS (m/z) 305 (&H'"); tR = 1.88, (UV,
wOoBh&RR98%,99%.'H NMR (500 MHz, DMSO-d6): 0.91 (d, 6HCTM84605/000159
2H), 1.57 (m, 1 H), 2.06 (s, 611), 2.87 (t, 2H), 3.05 (t, 4H), 3.71 (t, 4H),
6.63 (s, 211), 8.95 (s, 1H). 25 7p 2-Cyclopent-2-enyl-N-(2,
Exanfpiégethyl-4- morpholin -4-yl pheJzyl)-acetamide. Yield: 69%. LC-MS (m/z)

80 2- YO N G R R AL S AT ISP Rl 2,20
acetdidd.11), 2.34 (m, 2H), 3.05 (m, 4H), 3.72 (m, 411), 5.73 (m, L H), 5.76
H), _2H), 8.98 (s, 1H). 7q 5-Methyl-hexanaic.acid. (2.
o B A b e
e %TM wwﬁ?ﬂgéﬁg"wm” “%%aﬁﬂbei“[?ﬁ?ﬁmw?mﬁ e
L)a(fﬂﬂ ; d‘?‘g’(ﬂ% ”(‘ta"‘f %?ﬁlnﬁ) ﬂﬁléq‘ﬁa%b(‘i" 4H),
1309 %@f‘“ﬁ‘%ﬁf‘ éss?f‘fe?“ﬁ&i‘?@mi’“. D o 32, LG M () 305
ElerggpAEb o, Q) ARG R TR RS R S BN ),
o890 BB t@%&maﬁﬂ) | TGS puithcatiasidiuraish, 227233
(18%1?3‘@} Iﬁfé b 11 %Ft?ﬁ?ﬁﬁ”&? GRS orplagﬁsﬁmmnmg&

1.89, Y6 1669D).OMI¢M(z) 303 (MEI+); tR = 1.71, (UV, ELSD) 99%,99%.'H
NMR. (500 MHz, DMSO-d6): 1.69 (qui, 2H), 2.07 (s, 6H), 2.09 (m, 2H),
2.28 (t, 2H), 3.05 (t, 4H), 3.71 (t, 4H), 4.99 (dd, 1H), 5.04 (dd, 1H), 5.84

The folloRtihg GdBp@nRt w80 prepartd addlpgousiEthyl- pentanoic acid (2,

6-dimethyl-4- ho h mide. t 9)
S5 2 RGP oS T A ) et i L Ok e e
Yieldverswd LCINBQ for)54B3 rqmibﬁ)mméau 60BN ERETD @6&1’@;&%’/@0 vial.
2,6-Dimethyl-4-morpholin-4-yl-phenylamine (1.25 g) dissolved in
acetonitrile
8c 2-Cyclopeniyl-N-(4 "fluoro-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-

acetamide.
Vield: 20%. LC-MS (m/z) 451 (MH'); tr = 3.18, (UV, ELSD) 99%, 99%.

8d 2-Cyclopeniyl-N-(4'"-methyl-5-morpholin-4-yl-3- ~trifluoromethyl-biphenyl-2-yi)-
acetamide.
Yield: 51%. LC-MS (m/z) 447 (MH"); tr = 3.32, (UV, ELSD) 97%, 99%.

8e 2-Cyclopentyl-N-(3" -methyl-5-morpholin-4-yl-3-triftuoromethyl-biphenyl-2-yi)-
acetamide.
Yield: 37%. LC-MS (m/z) 447 (MH); tr = 3.33, (UV, ELSD) 99%, 99%.

8f 2-Cyclopentyl-N-(3',4"-difluoro-5-morpholin-4-yi-3 ~irifluoromethyl-biphenyl-2-yl)-
acetamide.
YVield: 51%. LC-MS (m/z) 469 (MH"); tg = 3.29, (UV, ELSD) 99%, 99%.
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(10 mL) was added to the reaction mixture and heated to 150C for 15
minutes in a sealed microwave process vial. Saturated aqueous sodium

whleassnzRe/brine/water (1:1:1, 50 mL) was added to the crug€vBKRoes/06015¢

and it was extracted with ethyl acet&fe (3x 50 mL). The combined organic
phases were dried over magnesium sulfate and 25 concentrated in vacuo.

Sg 2-FheTunrdeppragchvidsnmpiysializof Jrppnitini-foldei e ifowal dheipibduct
; v&as collected by filtration, washed with cold toluene and dried in vacua to
Prenyy A4y g (30% yield) of the title compound as an off-white solid.

Yield: CSMSI(IWS 32 MEHMER; 420U 3 (U ELELHIYEM Q994111 NMR
(500 MHz, DMSO-d6): 0.87 (t, 613), 1.35 (qui, 4H), 1.76 (m, 111), 2.07 (s,
6H), 2.20 (d, 2H), 3.05 (t, 411), 3.71 (t, 30 4H), 6.62 (s, 2H), 8.94 (s, 1H).
WO 2005/087754 PCT/DK2005/000159 62 Example 8 8a

2-Cyclopentyl-N-(4-morpholin-4 yl-2 pyridin-3 yl-6-trii luoromethyl phenyl)-
Emné%%/gmide.

9a 2-TyeimepoityHS (2 méphel-Gatrihliolomb iy heapbrabatirnitle/ |- phenyl)-acet
d b, 15 -pyridylbqroni ' um
ek e S R R e
sulfusiceicdd (@ Mmh) aankdheated 30 | II30@tersBfredintd@Sihfor Seladads niéer ilave
rqQcess vial, The reacti ixture was_filtered thro silica (500 .
L) B SR AATHL) S ORLEAN SO RS T SV 0 SO Pt
carbaisie Tlesltiymeparatvarh Gl Fith eifigd toatatel(Bn 20 @17 nte Loridaed
ield) of the title ¢ ound.as a colarless, ail. LC-MS (m/z) 434 ;
orgarC P N SOOI E T o Rt ekt YE Al
was Raiagoud iy @&ﬁrﬁycfhmmylmbﬁsmmm nvithlp3+tidine (49 pl) and
erelo e St e 1 1 GO R
diluts GYlQRRANENA(4 (HoeipyamRaokpiRba wWitl-Bovifwprerue Sodibipbicaybchate
yD- acetamide, Yield: 20%. LC-MS m/%S ,%IH4 ;IR =3.18 é]ltjev
(20 el amet §0s S8R0 88 %@yefo%*éaf‘y_ et R RS O
conc¥indatdil poreset by Bipheay by filsh chromatography to furnish 35 mg (51%)
of the title compound as a tan solid. LC-MS (m/z) 345 (MH): tr =2.27, (UV, ELSD)

84%, 98%.

25

30

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 chioride
(210 pL) and the mixture was stirred for 1 hour at 25°C. The reaction mixture was
diluted 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 suifate,
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 (MH"); t = 2.58, (UV, ELSD)
98%, 99%. "H NMR (500 MHz, CDCls): 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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acetamide. Yield: 51%. LC-MS (m/z) 447 (MR); tR = 3.32, (UV, ELSD)
97%, 99%. 25 8e 2-Cyclopentyl-N-(3'-methyl-5-morpholin-4 yl-3-trii
wduoosnszatisyl-biphenyl-2 yl)- acetamide. Yield: 37%. LC-MS (n¥exA%d2005/600159
(MH4); tR = 3.33, (UV, ELSD) 99%899%. 8f 2-Cyclopentyl-N-(3 , 4'-dii
luoro-5-morpholin-4 yl-3-trii luoromethyl-biphenyl-2 yl)- 30 acetamide.
Yield: 51%. LC-MS (m/z) 469 (MHi); tR = 3.29, (UV, ELSD) 99%, 99%.
WO 2005/087754 PCT/DK2005/000159 63 8¢
Examplg H,0rophenyl)-N-(4-morpholin-4 yI-2 pyridin-3 yl-6-trii luoromethyl-
10a ﬁ@mi@ﬁﬂaﬁﬁﬁﬁr%jm&&ﬂ%oh@m-mpﬂﬁ@%d@m@l.81, (UV,
ELL.SD) 94%, 99%. 9 9a .
2.6 BB R 3 2 ARG QR RoReabdase chlorde
(149 Ni(Pveet2iatbididedner phatiniig (gheny it tneifed focrsosnesiyl idnainices(#8

mg), .sulfuric acid (0.95 mL) and water (50 L) were stirred at 40C for 3
a Seawﬁmgﬁe‘éf@%Pfe%ﬁﬁmﬂ@s@ﬁ%ﬁawmge%&@mﬁw N

pmiﬂéaha'bfly'qtﬂawﬂt&hﬁaﬂﬁtggfmumﬁmﬁbbmamgr(emwfwmew?mwwa

t tat

Wit R ) S ORb ok 0 S e e o U

(500 'Wﬁez,l rabMS@t | fugtm (ﬂ?ﬂk&)ﬂjﬁmﬁieﬁxwﬁﬂ}t;)drjdm@r(,43ﬂ) and (m, 2H), ?.19

en ri e mixtur s.stirred fo ur a

(. 558 WA At G ekl B0 SR (et 20 aqueous
sodium bicarbonate (20 mL) and brine (20 mL). The organic phase was

The %r#%d over sodium,.sulfate, concentrated in vacuo and purified by flash

PG HRBRES AR ATSRAR] 18 %S)ug}yme title compound as a tan
10b Holgndic dAG (NE2YiBabraVi=mdr R 2-23]-4 R npl)-8DId84%, 98%. 9b

viel A G G o e a ol B e T gy MR ©
(500 DY IONEBT-dd)) IBTR(tabBl o f2Paim( 2 HL )\Ga quic BE G elipn2iacaid (i,
450, S B, 6.68 (¢, 21, 9.22 (s, 1ED.

10¢ N-(2, 6-Difluoro~4-morpholin-4-yl-phenyl)-3, 3-dimethyl-butyramide.

Yield: 58%. LC-MS (m/z) 313 (MH"); tr = 2.49, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-dg): 1.02 (s, OH), 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-phemnyl}-acetamide.
Yield: 68%. LC-MS (m/z) 351 (MHD); tg = 2.52, (UV, ELSD) 96%, 99%. 'H NMR
(500 MHz, DMSO-dg): 3.14 (t, 4H), 3.67 (s, 2H), 3.70 (t, 4H), 6.69 (d, 2H), 7.09 (m,
1H), 7.14 (m, 2H), 7.37 (m, 1H), 9.58 (s, 1H).

10e 2-Cyclopent-2-enyl-N-(2,6-difluoro-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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(210 L) and the mixture was stirred for 1 hour at 25C. The reaction mixture
was 25 diluted with ethyl acetate (20 mL) and washed with 10% aqueous

weodigresiisarbonate (20 mL) and brine (20 mL). The organic plaasRKeeEs/ 000159

dried over sodium sulfate, concentré®ed in vacuo and purified by flash
chromatography, Recrystallisation of the crude brown material from hot
mL)e;tiayladdethte/dhe ptactolumistuee, ¥2Rchngv{3 38yt 4h@5 fﬂemdm prgamdasla

white solid. /z) 37 2.58, 9
o RSSO0 R o e B B S PRS5 (2 SRR i,
satui2key anxﬁﬁmwmﬁmzﬂzﬁ:&mawem@l(m 2DHRID, A%atar, (281mB)OBrima/water

3 87 4, 6.7 .

01 bR B g (A Hkified by
flastPebryntopegyphy-(@ f@rmﬂm&mmmm@ gtipretitly crepanmdas a white
. 0-A- - -)L aggegy tyl

SOhC? orly&O M%Wgﬁeﬁd@soﬁ/ed We@tﬁd%@ m%%gn %%?%@g%

m@mm-ﬁ@:ﬂ%ﬂt@n D) s 8Rethmididw /e (prodEBs 34423, (Mhel FBadtichn(t,
centrated. u | I atograph
PR o BN e T RS SR e

(m/z) 325 (MH"); tR = 2.61, (UV, ELSD) 99%, 99%. 'H NMR (500 MHz,

e B o R o brtdfeBoleoddlS O L & 68 (o) 920 (5
10f 1BycTdhe RO\ hegicdmipb A dsiifbrer prémeatehatistdgdahg b sexaidsic
e S L R e T T 32 oo M
(sommmmsom)(asmm 439)(rh A3, 4ED, (485 fy 13032 Q04m R, 2al 1
(m, m%bﬁsﬁg%r ?(%?p ?%f%)lpﬁ Zr%ﬁsg]s%]%eét% %l}g/rg’rnldé Yield:

58%. LC-MS (m/z) 313 (MH); tR = 2.49, (UV, ELSD) 99%, 99%.'"H NMR

20 (500 MHz, DMSO-d6): 1.02 (s, 9H), 2,15 (s, 2H), 3.14 (m, 41-1), 3.71

(m, 411), 6.68 (d, 2H), 9.15 (s, 1H). IOdN-(2,6-Difluoro-4-morpholin-4 yl
Exapighe\ )L 2-(3-fluoro phenyl)-acetamide. Yield: 68%. LC-MS (m/z) 351

116 MBI 317 2-Phacldt Y R ORG-S0 B HINRL -y 1-6-triftuoromethyl-
phenyl)-acetamide.

Bicyelo[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-Methyl-
4-morpholin-4-yl-6-triflucromethyl-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 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 flash chromatography to furnish 16 mg (6% yield) of the title
compound as a white solid, LC-MS (m/z) 397 (MH"); tr = 3.12, (UV, ELSD) 91%,
98%.

The following compounds were prepared analogously:
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25 (500 MHz, DMSO-d6): 3.14 (t, 4H), 3.67 (s, 2H), 3.70 (t, 4H), 6.69 (d,
2H), 7.09 (m, 11-1), 7.14 (m, 2H), 7.37 (m, 111), 9.58 (s, 1H). 10e

WQ 208808 Ert-2-enyl-N-(2,6-difluoro-4-morpholin-4 ylphenyl)-a@§t&MiRI05/000158

Cyclopent-2-enylacetic acid (0.17 nft%), N,N-diisopropyl-ethylamine (0.50
mL) and 30
115 B{einydipepaminoyitil 122na:Andzbl0dinbobipyfd-TflzavatmeiEnbbhenpbih
.Cyl methanaminium hexafluoro-phosphate N-oxide (0.55 g) were mixed in
am (fry N,N-dimethylformamide (3 mL) and stirred under argon for 2 minutes.
Yield; GBiflL@MESAompy PEB IMILDE- pitve By oo (HY (FR613) ee0h334. in dry
N,N-dimethylformamide (2 WO 2005/087754 PCT/DK2005/000159 65
mL) was added to the reaction mixture, which was stirred at 25C under
11c SelfeviidrahwiarsciE yratolktentatofmiinvbslatiddtandmedotgheiy))-
hase was washed with saturated aqueous ammonium chloride/water
:1, 20 mL), water (20 mL), brine/water (1:1, 20 mL), dried over
Yielth s 8iituts 373rd&iDatedin. Wcisvar st by hiash
chromatography to furnish 0.21 g (71 % yield) of the title compound as a
white solid. LC-MS (m/z) 323 (MHO); tR = 2.49, (ITV, ELSD) 96%, 99%.
11d HEWNIRpeBO0-NHZN BMBaT Y- morghedir f1y! Baoifuer amyriyboheryit),
acet%g?z?e‘.m’ 1H), 3.14 (t, 4H), 3.71 (t, 4H), 5.71 (m, 1H), 5.76 (m, 114), 6.68
, 21-1), 9.25 (s, 1H). 10 The following compound was prepare
Yieldnaf§oLEW DB R D e k- By (INV2EE N 9676- 2 orgh SRNE
-acstami ielgs < ; 21
SRR R e ?ﬂﬁ&%ﬁ%l.4 JoN
(m, 3H), 3. BE(d DR, 7 G0 4HR, Y, G 450 5 416 (., 3 H )] - OHmg MR- A 44§,
Y, 6.67 (d, 2H), 9.19 (s, 11-1). 15 Example 11 lla
1H)’;’g?Bzil%‘::gsc:’lécl)ll[ﬂzﬁ’.)'2.1]hept-2-yl-N-(2-methyl-4-morpho|in-4 yl-6-trifluoromethyl-
phenyl)-acetamide. 20 Bicyclo[2.2.1]hept-2-yl-acetic acid (160 mg),
L N-dj] Ox-gtl ng Y430 -trifluoromethyl-phenyl)-
e %-[ d?f?é%ﬁfﬁ%n%?%ﬁ@gﬁé%@g%ﬁ o Ty ena]-N-meth
acefymfﬁéthanaminium hexafluoro-phosphate N-oxide (0.47 g) were mixed in
zm%{%ﬁﬁ@%ﬁmﬂt@tmm%@dﬁi&m%ﬁeﬁsﬂmW.qmgpaim 2 minutes.
- e -

cyclopentyl%t/cetyl chloride (112 mg) were dissolved in acetonitrile (4 mL) and heated

anti

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%. "
NMR (500 MHz, DMSO-de): 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 (t, 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-yi-6-trifluoromethyl-phenyl)-amide.
Yield: 64%. LC-MS (m/z) 359 (MH); tr = 2.86, (UV, ELSD) 95%, 99%. 'H NMR
(500 MHz, DMSO-de): 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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4-morpholin-4-yl-6-trifluoromethyl-phenylamine (0.18 g) dissolved in dry
25 NN-dimethylformamide (2 mL) was added to the reaction mixture,

WOE/aSdstired at 25C under argon for 16 hours. Ethyl ac@aTeIEeAF000159

was added and the organic phase #as washed with saturated aqueous
ammonium chloride/water (1:1, 20 mL), water (20 niL), brine/water (1:1,
11g 26-DiyethiddNe(mribyrésmormhufattytervefueatseetyiabenyind purified

butyrbéér{zlcaz‘eSh chromatography to furnish 16 mg (6% yield) of the title 30
compound as a white solid. LC-MS (m/z) 397 (MH); tR = 3.12, (UV,

Viel®15826). S0 GWZTHD OB i coRHoURTE FERD) P49 Un o 5BVl
T A54 P T 1 eth ) ic/Q [g
S0 e CHlucybaiyT ohar o ek v el G
4HD), I Z00NE, (W) BEY (MEBDIR A28 HJV, ELSD) 94%, 99%. 5 11 ¢
5-Methyl-hexanoic acid (2-methyl-4-morpholin-4 yl-6-trii luoromethyl
phenyl)- amide. Yield: 6%. LC-MS (m/z) 373 (MH); tR = 3.06, (UV, ELSD)
11k 35890 nane 2iypibpbti-mehyl-RpriabiyranbrishBroranatby R eyt -
acetiigrgmethyl phenyl)- 10 acetamide. Yield: 25%. LC-MS (m/z) 369 (MH °);
tR = 2.70, (UV, ELSD) 96%, 99%.'"H NMR_ (500 MHz, DL\ASOBd6): 1.48 (m,
YieldH)3%0uGrviS kD) S5 BN, tr 340, GIY) B-6B) (178117 75: 18 @),

(soo%\lﬁﬁl’]ﬁl?iééﬂé:(ﬂbﬁté) 3By 6 (9. (Lihny7 P8, 2H), 723 @mHIH).00.28

(s, 111). 15 He 2-Cyclopentyl-N-(2-methyl-4- oIrrE)holln-4

D74 6P BB Skl 952 (b, 1ED.
2-Methyl-4-morpholin-4-yl-6-trifluoromethyl-phenylamine (0.18 g) and
cyclopentylacetyl chloride (112 mg) were dissolved. in a etoné&rile (4 mL)

11i HewpmetasgicdCinabooformes Eﬁ%ﬁh"o{@é‘ﬁl’é{?ﬁ?@é\ﬂ% rocess

Yiemi%w%@%@ogmywqm Hyted with BWyERSERESR009%) HIWMR
washed with water (2x 20 mL) and brine (Ix. 20 mL).'!’\ng1 %%a{nc %t}a553
(500 BeriBYS oA PR otk BoNERn i S A A 01 5 300 2

(t, 2H), 3.13 (t, 4H), 3.71 (s, 3H), 3.75 (1, 4H), 6.43 (b, 1H), 6.49 (b, 1H), 8.78 (s, 1H).

11j 2-Cyclopentyl-N-(2-methoxy-6-methyl-4-morphol in-4-yl-phenyl)-acetamide.
Yield: 81%. LC-MS (m/z) 333 (MH"); &z = 2.06, (UV, ELSD) 99%, 99%. 'THNMR
(500 MHz, DMSO-de): 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-de): 1.03 (s, 9H), 2.08 (s, 3H), 2.14 (s, 2H), 3.17 (m, 4H), 3.71 (s,
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-morpholin-4-yl-phenyl)-
acetamide.

Yield: 41%. LC-MS (m/z) 377 (MHD); tr = 2.12, (UV, ELSD) 99%, 99%. "HNMR
(500 MHz, DMSO-de): 1.96 (s, 3H), 3.09 (¢, 4H), 3.59 (s, 2H), 3.71 (s, 3H), 3.72 {,
4HD), 6.34 (d, 1H), 6.42 (d, 1H), 7.19 (m, 1H), 7.40 (m, 2H), 9.13 (s, 1H).



10

15

20

25

30

and purified by flash chromatography to furnish 132 mg (52%) of the title
compound as a white solid. LC-MS (m/z) 371 (Mil+); tR = 2.87, (UV,

WwoEhSME98%6, 99%.'H 25 NMR (500 MHz, DMSO-d6): 1.20 (mpifhidabs/000159

(m, 2H), 1.60 (M, 2H), 1.76 (m, 21138 2.11 (s, 3H), 2.24 (m, 1H), 2.26 (d,
2H), 3.16 (t, 4H), 3.73 (t, 4H), 7.00 (d, 111), 7.12 (d, 1H), 9.16 (s, 1H).

11m 21bpde qumﬁ&wmmaye@mww 3R AL Hexanvidde.

o N S T A B
(500 IgﬁHQ)Q 2’.17}5:16@0 o GN$Q: %ﬁi(éﬂ 8811123?;%:& , 301402, 85)s, BEY, 0D @hl)2H)] 2.08,
RN T Lo e R e e Y

1H), 4198¢8; @H),eghm [‘é;(?_ﬂmethyl-4-morpholin -4-yl-6-triflucromethyl phenyl)-
butyramide. Yield: 58%. LC-MS (m/z) 359 (M); tR = 2.76, (UV, ELSD)
97%, 99%.'H NMR (500 MHz, DMSO-d6): 1.03 (s, 9H), 2.13 (s, 3H), 2.18

111 X33 oo b AAN-32 Bdihomy b et i90-4eimt alib2Hgl-R gl 2 (s,
acetall ). lIh 2-(3,4-Difluorophenyl)-N-(2-methyl-4-morpholin-4 yl-6-trii
{i&fometliylphenyl)- acetamide. Yield: 23%. LC-MS (m/z) 415 (U+) tR =

Vield2 {784 (U)X, FESIBYS 959 9984 MR 020((5O0BLSR) IMS.296). H.OBYE,

oo U R SR AU e

4HD), E3MEINOKY; G-Adety FEDY OGNt H )y BHEr (- 3@ 36ibn: BT LTS

11, (m/z) 321 (MI+); tR = 2.04, (UV, ELSD) 99%, 99%. 'H NMR 15 (500 MHz,
DMSO-d6): 0.88 (t, 3H), 1.31 (m, 411), 1.57 (qui, 211), 2.04 (s, 31-1), 2.23
(t, 2H), 3.13 (t, 4H), 3.71 (s, 3H), 3.75 (t, 4H), 6.43 (b, 111) 6.49 (b, 1H),

110 Ll AR AR SRR TP L,
acetdnti&d)) 99%, 99%.'H NMR 20 (500 MHz, DMSO-d6): 1 21 (m 2H), 1.51
Bicy it 3 TRt ) apit det 1 Rl %}aizb?;hlﬁgii %&%3 @,
dichldthmStBahés ,Ol’ZLniL) was stlrred at 25°C for 2 hours under argon. ’I‘he so vents
were removed in vacuo and the resulting acid chloride was redissolved in acetonitrile
(4 mL) and 2-methoxy-6-methyl-4-morpholin-4-yl-phenylamine (30 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"); 1r = 2.30, (UV,
ELSD) 99%, 99%. 'H NMR (500 MHz, DMSO-de): 1.14 (m, 4H), 1.43 (m, 4H), 1.86
(m, 1H), 2.03 (s, 3H), 2.06 (m, 2H), 2.19 {m, 2H), 3.11 (t, 4H), 3.70 (s, 3H), 3.74 (&,
4¥D), 6.38 (b, 1H), 6.45 (b, 1H), 8.74 (s, 1H).

The following compounds were prepared analogously:

11p 4-Methyl-pentanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-amide.
Vield: 66%. LC-MS (m/z) 321 (MH"); tg = 1.99, (UV, ELSD) 99%, 95%. 'HNMR
(500 MHz, DMSO-de): 0.90 (d, 6H), 1.47 (m, 2H), 1.58 (m, 1H), 2.03 (s, 3H), 2.24 (4,
2H), 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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Il k N-(2-Methoxy-6-methyl-4-morpholin-4ylphenyl)-3,
3-dimethyl-butyramide. 25 Yield: 90%. LC-MS (m/z) 321 (MH+); tR = 1.95,

wéPMsRESEY) 99%, 99%. 'H NMZ (500 MHz, DMSO-d6): 1.03 (5r-Hk2269R00159
(s, 311), 2.14 (s, 2H), 3.17 (m, 4H), @71 (s, 3H), 3.78 (m, 4H), 6.49 (b,
114), 6.55 (b, 111), 8.73 (s, 11A). 1112-(3,4-Difluorophenyl)-N

11g {%g@ﬁ%&m@ﬁmﬂm&%%gﬁﬁm RERAINS EBIOL Adie.

. (m/z) 377 (MR¥); 1R = 2.12, (OV, ELSD) 99%,99%H NMR (500
Vel MBS D G LM 105 H26HTT .3 D3 4% 1% BNy 2

(500 ol Dviserdg: 5B (8 42rd1 2 ur -8, 37, TUE) 00323319, 2D (s,
1H). WO 2005/087754 PCT/DK2005/000159 68 11m

2H), .83 Sophi 2185 N2 ridihbsis- it 4 fho fohb it 4 §)> 8.74 (s, 1H).
phenyl)-acetamide. Yield: 27%. LC-MS (m/z) 331 (MH{); tR =1.91, (UV,
ELSD) 96%, 99%. 1H NMR (500 MHz, DMSO-d6): 1.51 (m, 1H), 2.04 (m,
1H), 2.05 (s, 3H), 2.22 (M, 2H), 2.29 (m, 2H), 3.04 (m, 1H), 3.13 (t, 411),

Exaripib 19 3H), 3.75 (t, 4H), 5.74 (m, 2H), 6.43 (b, 5 111), 6.49 (b, 1H), 8.82

(s, 1H). 11 In 2-(3-Fluoro phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4 yl
12a %ﬂér@blogeégﬁﬁ&@{?ﬁme? nﬁdﬁ?@(ﬁi@?ﬁﬁﬂﬁ%ﬁﬁ@r&@%&
N-(4E2i) 92001 38%- MV HEA( BOD (Wit aofoMbérBrickRt{ge 8611 BEP bis-

4H), 3.61 (s, 2H), 3.71 (s, 3H), 3.72 (t, 411), 6.34 (d, 111), 6.4% (d, 1er
(2-chragoetiy aatherA( 46D o9yl posestiRmLagids {40 meyerg guixed In dry N.N-

dime@h‘s?li%ﬁ[ﬁiac'g‘_ﬁ%LW&M@%M%X@@EMM@(M@S@&&@h?ny|)-
15 acetamide. Bicycio[2.2.1]hept-2-yl-acetic acid &O/.l? dissolved jn
micrawaNE BRASAUCVIOLE Th 2aRGNBFORINR icasbenal) (108 Wiwars Added ardshe

mixtIRASLBERE LRI BRFPhRAE (YRISIAIDNVELE iovabhie @bkt phases
resulting acid chloride was redissolved in acetonitrjle (4 mL) and

we wmffwtb%%ﬁ&?«m%rﬁﬁén Rring (bh 400 Bin 8188 AYSS Spatmifis

and JIMRERRSIRNANEES Tias deatastdautb Yasipidfed by Rasinoseaiegraphy
microwave process vial and then diluted Wl'@gthyl fﬁﬁ:{f{lééo g}ig\ég

to fupisihd30,mE (FALE) P2ABSGHRLIOMRPBAMBS BIE LS e b PR 6

(MEMRSdEedgVar v aINEISea%, 685, 'H NMR (500 MHz, 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).

125 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-
chloroethyether (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. L.C-MS (m/z) 337
(MH™); tg = 2.61, (UV, ELSD) 97%, 9%%. "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, 48D, 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.




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 (MH4);
wdBemsRe9s{UV, 25 ELSD) 99%, 99%. 1H NMR (500 MHz, DM:e@¥8dads A6

(m, 4H), 1.43 (m, 4H), 1.86 (m, 11%) 2.03 (s, 311), 2.06 (m, 2H), 2.19 (m, 1

2H), 3.11 (t, 4H), 3.70 (s 3H), 3.74 (t, 4H), 6.38 (b, 1H), 6.45 (b, 1H),

O 7 At HC? were pf%ﬁg analog@ﬁy sU

TS LI T TTIC |uuuvvu|g t,umpsﬂﬂ
OU‘I l‘l.l._ 0 -MeinoxX\=o=RelVi-4-30L0NoHR -4

Name
3 Brerdmerieooienr 459, | C-1idrish/z) 321 (MUPEE 1.0 4R
binaplEkfSD) 99%,99%. TH NMR (500 MHz, DMSO-d6): 0.90 (d, 6H), 1.47 (m,
(2‘-d1 SB ?M@i@»ﬂ)") S 211), 333 4ms3H), 3.7/01085311),
g % 6.42 (b, 1H), 6.48 (b, 1H), 8.79 (s, 1H). WO 2005/087754
2005/000159 69 11q 5-Methyl-hexanoic acid
hydro@lﬁ‘f@tﬁé%ﬂ%“ﬁ?éﬁﬂfi’ FihdigRbliRlarshhenyl)-armide. Yield: 5338 1¢-Ms

2-(-Crikzgphatly iibidgiriialine2 . 26, (UV ABkHD) 94%, 99%.'H NMR (3T0A#Z;1
hydm@Mﬁé% d6) 088 (d 6H) 1.22 (m 4H), 157 (m, 3H), 2.03 (s, 3H) 2.21 (t,

. - s : :
Inm 6- mp'rh\/I A mnrnhnlm A

2,4 Gﬂpﬁm%@b(ﬂszﬂ%ﬁjrophenyl) acetélﬁ‘f’r'&’é 315-14-0 26,180-7
2 &Dlﬂtﬁgmmm&ﬁchloro -6- methyl pheiyth-2-(3-fluorérphefyl)-acetditd (616
@mw#wtlﬁ phéhyﬁﬂ.‘h%)luemyl Jether M&%H—) and pot@sﬁmm-gadld%m&mg)

2““’%“1‘%%?%?@3‘1 yfihlomorp mlcrowavt‘é process vial. 5% aqueos S(-:Irﬁ1
hydrcbidam@)nate (100 mL) was added and the mixture was extracted with

M—&ﬁ@fﬁi@x{tﬁ%@@zﬁﬂiﬁ)ﬁrhe comcbmed organic39Asasé4Swere3daidiea0
YRpL SIS IRORD); Oried Sk SoE UM Sufais 115

pgiedbyiaghs
2 Chlﬂ"i?@?ﬁ?i’f?jﬁ?ﬁﬁﬁ\? to furnish 236 My %) of the fifle (‘nmnnllr}d a&g_
2-Chigtwterswiid. LC-MS (m/z) 363 NHWrige = 2 56, (3%2B74D) 9696:%6%. H
2»Cy81@ﬁéﬁtéb@§ldwlﬂadm\/|80 o) 2. 04A@SncBH) 3.10 (FAGG#H4)-8.65 (61 BH53.70

2-Mejoky € yIohe Attt k00, ZH)36(005LdM,
2-Methyl-6- (mﬂuoromethyl)phenylamme ABCR - FOS171PF
2-Naphthylacstic acid Aldrich 581-96-4 31,791-8
2-Phenylmorpholine hydrochloride Array - 2FMA-0-1
2-Phenylthiomorpholine hydrochloride Array - 2TMA-0-1
) 2-Pyridin-3-ylthiomorpholine hydrochloride  Array - 2TMA-PO3-1
3~(3,4-Difluorophenyl)-propiony! acid Aldrich 161712-75-0 457702-7
3~(3-Chlorophenylpropionic acid ABCR 21640-48-2 TWC2925
3-(Trifluoromethylphenylacetic acid Aldrich 351-35-9 19,335-6
3,4-Dichlorophenylacetic acid Aldrich 3807-30-7 28,006-3
3 4-Difluorophenylacetic acid ABCR 658-93-5 FO2874E
3,4-difluorophenyiboronic acid Aldrich 168267-41-2 46,508-9
3,4-Dimethyiphenylacetic acid Vitas-M 17283-16-8 TBB0G0367
3,5,5-Trimethylhexanoic acid Acros 3302-10-1 26944-0250
3-bromophenylacetic acid Aldrich 1878-67-7 28,886-1
3-Chlorophenylacetic acid Aldrich 1878-65-5 C6,335-9
3-Cyclohexylpropionyl chloride Acros 39098-75-4 35071-0250
3-cyclohexylpropionyl chloride Acros 39098-75-4 35071-0250
3-Cyclopentylpropionyi chloride Aldrich 104-97-2 26,859-3

3-Bthylpentanoic acid Narchem 58888-87-2 58888-87-2
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N-(2-Chloro-6-methyl-4-morpholin-4-ylphenyl)-2-cyclopentyl-acetamide.
wd\.bées,ﬁgﬁijg@-z-chloro-&methyl-phenyI)-2-cyc|opentyl-acetarniﬁgfﬁﬁ&mg}mmsg

bis-(2- chloroethyl)ether (3.35 mL) and potassium iodide (470 mg) were

mixed in absolute ethanol (33 mL) and heated to 17OC for 1 hour in a

'Fh*ﬂﬁ‘é’]ﬂﬁ’l’él?,"ﬁﬁ‘iﬁ&’ﬂnd as a Whlte N e MS (m/z)”;sli%’:;/5 5(MH+) ﬁ%84'25 61
3-Me{y\hedEoSDIB7 %, 99%.'H NMR (B80idMHZz, DMSE-u)11.22 (M22#§, 1.51
-me&fﬁgl{éﬂjlbér&ﬁc(iﬁdim 77, 2ARFGA.L1 (5, TSR BE5{m, 1695@26 (m,

210 (. 411N ..2.71 AL .

4- (’I‘ﬁ}"b’a{_“ iffﬁyjs ” i \'" - "’A‘Idﬁnb‘h\“ ), ”%‘2 S’ﬂ'd6“")’ o %6’9\% g1y

4-Brojug3, 5‘@%‘@’%‘8}5‘%& CAS no. Céf igh
4-Chicfophny{&205/008469 70 Name Sampplier CAS nd3@abHho. 6317
W&M%lwpnospnm) J_Al;dr{gﬁGHCh /bl&@gk&pﬂ 48 10864;95-6

4-fhu hic acid’ ' 9032
PEPTTR do'ne?ﬁvl -amine hvdroaumme (anThramunnnp 1 4- dmndfemg

4-Flungeliiapng5,670-5 2-(2- Chloropheﬁ%‘ﬂ%morphoﬁ% ?&r?ay ZTMA%%a 1
-Melﬂmf@ﬁhmadﬁ& 3- dlhydro I- benzo‘flﬂza;h 2 carbonﬂ&:ﬁﬂdmde Ma‘%?ra’/riiagje

4- N“i"é"ﬁﬁ%b?g%v af)‘ﬁ'é ylamine Aldfic

4-tolyidfaisramidethyl) phenyl]thiomorpHeff& Array 2TI\§I'5&0C36'§ 1 hya?c?é?ﬂ%rlde
5. Fedehvd gy 3-chloro-5-nitro-benzoniteteafteros 20353784563436 7880

@?@Wﬂmmmﬁl GHGBE-LT 3527
Benzyl chioWG%%QWW
Bicyclof2.2.1Thept-2-yl-acetic acid Aldrich 1007-01-8 12,726-4
Bis~(2-bromoethylether Aldrich 5414-19-7 38,220-5
Bis-(2-chloroethyl)ether Aldrich 111-44-4 C4,113-4
Bis{dibenzylideneacetone)paltadiuvm Acros 32005-36-0 26197-0050
Bromine Aldrich 7726-95-6 20,788-8
Butyl chloroformate Aldrich 592-34-7 18,4462
Butyryl chloride Aldrich 141-75-3 23,634-%
Carbamic acid rert-butyl ester Aldrich 4248-19-5 16,739-8
Chloroaceiyl chloride Aldrich 79-04-9 10,449-3
Cycloheptylacetic acid Lancaster 4401-20-1 15553
Cyclohexyl-acetic acid Aldrich 5292-21-7 C10,450-7
Cyclopentylacety! chloride Lancaster 1122-99-2 14562
Heptanoic acid Aldrich 111-14-§ 14,687-0
Hexanoyi chloride Aldrich 142-61-0 29,4659
Morpholine Aldrich 110-91-8 25,236-0
m~Tolylacetic acid Aldrich 621-36-3 T3,809-1
N-[(Dimethylaminc)-1H-1,2,3-triazolo[4,5-b] Fluka 148893-10-1 11373

pyridin-1-ylmethylene}-N-

methylmethanaminium hexafluorophosphate

N-oxide

N-Bromosuccinimide Aldrich 128-08-5 B8,125-5
Oetanoic acid Aldrich 124-07-2 15,375-3




2-Chlorostyrene Aldrich 2039-87-4 16,067-9 2-Cyclopentene-l-acetic acid
- Aldrich 13668-61-6 C11,285-2 2-Methoxy-6-methylphenylamine Aldrich
wo930%+3:Q 36,009-0 2- -Methyl6- (trlfluoromethyl}phenylammei,,é‘ﬁf}l%ﬁ05 000159
PO5171PF 2-Naphthylacetic acid Aldrich 581-96 4 31,791-8 /
2- Phenylmorphollne hydrochlorlde Array 2FMA 0-1

' ' i o Cat.no.
Namez Pvrldln 3- vlthlomomhohne hvropcﬁqll%ndp Array. ?TMA PN3-1

OxalyBel@ddpifluorophenyl)-propionyl &l8iFRIdrich 167983850 45, 73%%°

pauadanhﬁﬁﬁuamphenyl)proplomc aciARBLER 21640 4873-IW9C29250,586-2

Pentaf?o&l'dﬁ'iéﬁﬂ mcunyupnenyld(,em, %mléﬁluncn 35153p=1939,335- 053 A-7

Pheﬂyéiﬁ%}%%ﬂd%ss 93-5 FO2874E 2‘? 5§| 3.4- dlfluor§oér)§he6 nvlhomr%mT ga! (‘g |§d

phenyiehdels 4BB267-41-2 46,508-9 3Adpmethylphef$tstic acid W&

Potassmé?één&tetﬁﬂwm 3,5,5- Tmmemylhexanokﬂm}dsﬁebros 360m-40-1
6944-0250-3-bhoopher ot 8505 E-7 28,8981E5-9

T
?313 ,h nmnhpn\/larpnr acid Aldrmh 1Q7Q A5.5 C/A. 2250

"GOO OO

P'T"IBS’@%%PP@@}WS&onyIChIorlde A@f‘g" c%9098 75- Z?gg%%l 0250T3 3955

Sodi

p-Tolglapgtaia@xylpropionylchloride Achsign098-75 4638¢7$-0250 13.810-5
"é‘yn‘fmumuoromonyl choride A@Hﬁheﬂrﬂ4 O7-2@R859-3 111347

Vi
O 71 Name Suppller CAS no. Cat no.
hydnéelﬁm%rﬁ‘ﬁﬁ'@ﬁ}ﬂ)acetlc acid Aldrich 331-25-9 24.804-5 3-Methylpentanaic

SodnachRAbdnen 105-43-1 22,245-3 2ddisthylphenylB8rSrit-acid Aldich3

A2LOOOD

' ch’}érféeiﬁlﬂ&éré* a-(l rlTIuorQﬂ&ﬁHﬂyl)styrenelAﬂdﬁmB 2102 5@@36

Tert-butylacetyl chloride Aldrich 7065-46-5 B8,380-2
Thiomorpholine Aldrich 123-90-0 19,6274
Thiony! chloride Aldrich 7719-09-7 23,046-4

Thiophene-2-acetyl chloride Aldrich 39098-97-0 19,599-5




10

15

20

23

30

4-Chlorophenylacetyl chloride Lancaster 25026-34-0 6317
4-Fluorophenylacetyl chloride Aldrich 459-04-1 46,695-6
wahlisosepignylboronic acid Aldrich 1765-93-1 41,755-6 4-Flugrashisng

Aldrich 405-99-2 15,579-9 4-Methylgentanoic acid Aldrich 63196-07-1 00019
27,782-7 4-Nitro-2-(trifluoromethyl)-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

In vitiy 7ughis vivgdestioglethylhexanoic acid Matrix 628-46-6 3527 Benzyl

“The CHPOINRYLAIGHGRRBA Bird teb:PRi3tEa BiY SiRlwrretita il dndwigabte of

acid Aldrich 1007-01-8 12,726 4 Bis-(2-bromoethyl)ether Aldrich
the bsloydmodpisg,220-5 Bis-(2-chloroethyl)ether Aldrich 111-44 4 C4,113 4
Bis(dibenzylideneacetone)palladium Acros 32005-36-0 29197-0050

Ezromine Aldrich 7726-95-6 20,788-8 Butyl chloroformate Aldrich 592-34-7
Relatigeiaffipx ghrpugihn BCNQaghanneks 3 23 634-9 Carbamic acid

i @E&Pﬁ! Mesiat jshy é@rﬂ%’p@i&s BRnSez{blaneasetyouiidyiodeh
ThlsAld.ric 796%04-9%49%8 Cyc oheptyilza(;etic cid Lancast r%ﬁt%gé)?l
preseyaBventing o Bs AL MERHPAFCH D6 “#%W@%@g? :
o o PP

|1-14- ,687- Xano ri rich 142-61:0 29.465-
W. ctichoroRiemieRePto 0 SosBae ol hoT N CeRR A IR T2 e
modisdSad BiENsaetbamino)-1H-12,3-triazolo[4,5-b] Fluka 148893-10-1

11373 pyridin-1-ylmethylene]-N methylmethanaminium
hexafluorophosphate N-oxide

An adequate number of CHO cells stably expressing voltage-gated KCNQ2 channels
were plated at a density sufficient to yield a mono-confluent layer on the day of the
experiment. Cells were seeded on the day before the experiment and loaded with 1
pCi/ml [*Rb] over night. On the day of the experiment cells were washed with a
HBSS-containing buffer. Cells were pre-incubated with drug for 30 minutes and the
BRb" efflux was stimulated by a submaximal concentration of 15 mM KCl in 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 $Rb* was counted.
The relative efflux was caleulated ((CPMsuper’ (CPMupert CPMeen))cmpd/

(CPMauper/ (CPMiupert CPMee))15mm xcr) ¥ 100-1 00.

The compounds of the invention have an ECso 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 KCNQ2 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: 85-100). CHO cells with

stable expression of voltage-activated KCNQZ2 channels were grown under normal
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N-Bromosuccinimide Aldrich 128-08-5 B8,125-5 Octanoic acid Aldrich
124-07-2 15,375-3 WO 2005/087754 PCT/DK2005/000159 72 Name
woKRRligsSAS no. Cat.no. -&xalyl chloride Aldrich 79-37-8 3240425k 206570

palla_ldium(ll) acetate Aldrich 3375-3443 20,586-9 Pentanoyl chloride 0O/00019
Aldrich 638-29-9 15,714-7 Phenylacetyl chloride Aldrich 103-80-0

cell cu1f1uh~6 ?%d)ﬂ‘_g%@ @en %@ﬁﬁgﬁg el 98800 f09 grgfsﬁ’)%%ﬁ%ﬂ%bordmgs
osmate(VI) dihydrate Aldrich 10022-66-9 20,910-4 Propionyl chloride

1-7 daAivitglaane KSR posThiTe shanneksyVeratisatod Hvoliags geps up

to+ sa%%n%eﬁlﬁefﬁ@gs% AYGAY pmﬁﬁ% fefiid DRI sRWiidinRratasenic

acid Asymchem 1692-25-7 111347 Sodium
holdlngs(@mmkb@i@iﬁ@iy) &Mu%ndqﬁfb ﬁléfzﬁléazuémlﬁ o Yergpnirace
2001: P18 8 difyn githy TGl R d®B53the
’Stannous(ll hIo e dihydrate Al rlch 1 025-69-1 20,803-5 Tert-butyl

compng@dﬁcmm@ W@@@W@Fﬁﬁé&%@@lﬁ%ﬂ?ﬁd@%&ﬂ% 2

currertOf ?%ﬁ%gt’;o;{ igmasrhelinerrddrisht teBiddcttéhbaddbnkhionyl
chlori de AI rich 7719-09-7 23,046-4 Thiophene 2-acetyl chloride Aldrich

maxirggEoEdRced eIEBaLWesNISfos7754 PCT/DK2005/000159 73 In vitro
and in vivo testing The compounds of the invention have been tested and

shown effect in one or more of the below models: 5 Relati
Somethfdhgrrarenrene? ghg,aﬁéqntmn have been tested in {his est. A Eal -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 nseful in diseases with increased neuronal activity - like epilepsia.

Electrophy siological recordings of KCNQ2, KCN Q2/KCNQ3 or KCNQS
channels i oocytes

Voltage-activated KCNQ?2, KCNQ2/KCNQ3 or KCNQS currents were recorded from
Xenopus oocytes injected with mRNA coding for KCNQZ, KCNQ2+KCNQ3 or
KCNQS5 ion channels (Wang et al., Science 1998, 282, 1890-1893; Lerche et al., 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 5-20 mV (or by a
ramp protocol), The electrophysiological effects induced by the compounds were
evaluated on various parameters of the voltage-activated KCNQZ, KCNQZ/KCNQ3
or KCNQS 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 d1recﬂy 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. Epi!epsy
Research 1998, 30, 219-229).
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This exemplifies a KCNQ2 screening protocol for evaluating compounds
of the present invention. The assay measures the relative efflux through
wdhuKEsNQe channel, and was carried out according to a megegpra00s/000159
described by Tang et al. (Tang, 10 ¥¥. et. al., J. Biomol. Screen. 2001, 6,
325-331) for hERG potassium channels with the modifications described
below. An adequate number of CHO cells stably expressing voltage-gated
KCNQ2 channels were plated at a density sufficient to yield a
Pilocamdneioduiedrseiayaeon the day of the 15 experiment. Cells were seeded
. on the da j g@&g@ﬂgﬁhiﬁw&g’ Ralqiat
Pﬂocaﬁ?b%et.u@ﬁl %ﬁ?&g&&%&fﬁ%‘%ﬁ?ﬁgﬁ%ls were washed ,witrl(l)fg}rﬁ e

250mABSS o Ry deifaic TR berie S BIAER Wi GrdgEHaR 0 loss
of posm}@l{%%ix&ng tggoé GRb giflihcvasstimuptedBrasibsmBiceatmisry and

concentratio 15 mM KCl in the continued presence of drug for
Behavamdi§9Ral303@1In3R63. After a suitable incubation 20 period, the

supernatant was removed and counted in a liquid scintillation counter

(Tricarb). Cells were lysed with 2 mM NaOH and the amount of 86Rb+
Electricd scianvedthrpebadthiRi efflux was calculated ((CPMsupJ(CPMsuper+

A mo§1§%§sﬂ)%§m@ﬁﬁ-&8-m%éﬁem H1IGR We @i Gold ReSdyr AO09500
e compounds of the invention have an, EC50 of less taalnn%%%goﬁ%l%
1-12) inanosed teasteasing e DsieRbLsialt iR TR e
in respd Qreingbh e RRMRMIRR SN R i mntk ke COhsifistddosbe liseful
n the treatment of diseases associated with t QI%?.@?NQ%%E%E’%SS }%H}e
groupoisasivert aBGIEsEeF btk aldifghat B%fbﬁév%% AgS A cells
acﬁvi§9 SRlivaled KGNQ sErenismeras pahrcatifyommafantadiasCHO
ells by use of conventional patch-clamp recordin stechni%gge%igglfm
mouswm%@n,pﬁﬂmse}a\%w%ﬁrﬁﬁ r@ﬁﬁﬁﬁl?&&% APPHtGers areh -
This prooec e war S e Lels wilke slakderexpressigroopyoltage-activated

CNQ2 channels were grown under normal WO 2005/087754
PCT/DK2005/000159 74 cell culture conditions in CO2 incubators and

ChelB8S JonGlecipriiRiaaital recordings 1-7 days after plating. KCNQ2
otassium channels were activat teps

ed by vqltage + \
The rerbrlG RSB0 BEERGFUTH SR OO Ont P ag 1 e
measiRAIng PRaNiF brIveEFent Mhadtancle (0my/ fhtliad mbt/ghinute) into
a iategglﬁgirloxfgilx? g% Eroups 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 3-3
weeks and on each occasion seizure severity, seizure duration, and duration of
electrical after discharge were noted. (Racine. Electroencephalography anq' Clinical
Neurophysiology 1972, 32, 281-294).
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52001; 21 (15): 5535-5545). The electrophysiological effects induced by
the compounds were evaluated on various parameters of the

wopitagsastivated KCNQ2 current. Especially effects on the arivatkKne05/600159

threshold for the current and on the 7fnaximum induced current were
studied. 10 Some of the compounds of the invention have been tested in
Side &fiseigst. A left-ward shift of the activation threshold or an increase in the

maximum induced, potagsium current is e cted to dec e the
Centrgl %ﬁ?ﬂ)‘ﬁéyﬁ@ﬁﬁo‘?& %%ﬁu@%dﬁ’g WE“Eo I%%ar? {ﬁulﬁn Ise%%%%d
remai¥y i HoERASLEHARHBNE Rt dlk@a@ap&iﬂhﬁﬁz&kdquls@d@l%l 15,

recordin s of KCNQ NQ2/KCNQ3 or KCNQS5 .chann OYieS, .
B R N e e A e
red béaeQrEeskEDM mm@mmwmmﬂnﬂm@u@% R&NQ2,
KCNQ2+KCNQ3 or KCNQ5 | chann 1998,
1369-3835h g6629 G AT 81’ %&% %‘?%%%%%9% 400).
comptstald Q@rdﬁﬁé@ﬂ/&ﬁ}i&@ﬂm K@NQ&@Mmsmpiad@dn‘aéistv&emﬁmlvated
by voltage,steps from the embrane h otenti ;00 mV
Hm%mfﬁ%%@? R R G A 51 %z‘& %Mgﬁrgmp
Behapinip0l)l, Tk efEtt8physiological effects mduced by the compounds
were evaluated on various parameters of the voltage-activated KCNQ?2,
KCNQ2/KCNQ3 25 or KCNQ5 currents. Especially effects on the
Phanﬁﬁihtﬂtiﬁatiweshold for the current and on the maximum induced current

The BharRe ‘j,lgg y{;on QO{%Z'“ fSGls %?9 e e comnarngds yere

e’ mem e potentlal urlng current clamp.

dosinly] wﬁpmmeIBﬁmHyoatsTbmitéhbwaﬁamdm hipgrotAmaRAFSRARE Al duTs.
using corneal electrod mgsfﬂﬁguare wave current of 26

Plasn%&?%?%tﬁsecon grl%%r er to%%%@?‘é%convu sion characterised by a
tonic hind limb extension (Wlaz et al. Epilepsy Research 1998, 30,
219-229). WO 20051087754 PCT/DK2005/000159 75 Pilocarpine
induced seizures Pilocarpine induced seizures are induced by
intraperitoneal injection of pilocarpine




250mg/kg to groups of male mice and observing for seizure activity
resulting in loss 5 of posture within a period of 30 minutes (Starr et al.
Pharmacology Biochemistry and Behavior 1993, 45, 321-325). Electrical
seizure -threshold test A modificatio-of the up-and-down method (Kimball
et al. Radiation Research 1957, 10 1-12) was used to determine the
median threshold to induce tonic hind-limb extension in response to
Claimgeal electroshock in groups of male mice. The first mouse of each
1. 9roup teeeived AmEISRURNOF A4 IR A PR T2 BRE WAS ol formula
observed for seizure” activity. If a seizure was observed the cUrrent was
reduked by | mA for the next mouse, however, if no seizure was observed
then the current was increased by kmA. 15 This procedure was repeated
for all 15 mice in the treatment group. grgi(tzgl seizure -threshold test
The threshold dose of pentyleneté ple réquircéuminduce a clonic
convulsion was measured oA usion of pentylenetetrazole (5 mg /
mL at 0.5 mL / minute) in{;o a @eral tail vein of groups of male mice
(Nutt et al. JPharmacy an Wﬁ%ﬁgacology 1986,.38, 697-698). Amygdala
kindling Rats underwent stifg&8/ to implantation 0} tri-polar electrodes into
the darsolateral 25 amygdala. After surgery the animals were allowed to
reco é’l‘ebeé’?ore the groups of rats received either varying doses of test
compasnagot the drug's vehicle. The animals were stimulated with their
initia) after disgharge threshold + 25 sA daily for 3-5 weeks and on each
occasidh séiztre severity, seizure duration, and duration of electrical after
dischatg€ @ere noted. (Racine. Electroencephalography and Clinical 30
Neurgphysiology 1972, 32, 281-294). WO 2005/087754
PCT/DR2005/000159 76 Side effects Central nervous system side-effects
were measured by measuring the time mice would remain on rotarod

apparatus (Capacio et al. Drug and Chemical Toxicology 1992,

R S B AT e Tl el ]

of inffa ScredobBaensyts Cssechtlcaliaehpage (Auksen al)gl, halo-

NeuropPharmacoIogy A28 3%y loalk(en)yl, halo-Cas-cycloalk(en)yl-
Cie-alk(en/yn)yvl, Cis-alk(en/yn)vlioxy, 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/yniyl,
Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-C.¢-alk{en/yn)yl, halo-
Cig-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl, halo-Csg-cycloalk(en)yl-
Ci.e-alk(en/ynyyl, C)¢-alk(en/yn)yvloxy, Cs.g-cycloaik(en)yloxy,
Cj.g-cycloalk(en)yl-C.s-alk(en/yn)yloxy, optionally substituted phenyl and
optionally substituted pyridyl; wherein phenyl and pyridyi are optionally
substituted with one or more substituents independently being halogen,
Ci-alk(en/yn)yl, Cs.¢-cvcloalk(en)yl or Csg-cycloalk(en)yl-Cs-alk(en/yn)yl;

R3 is Cag-cycloalk(en)yl-C.¢-alk{en/yn)yl,



1369-1375). Hypothermic actions on the animals core body temperature
of the compound were measured by either rectal probe or implanted
radiotelemetry transmitters capable of measuring temperature (Keeney et
al. Physiology and Behaviour 2001, 74 C§177-184). 10 Pharmacokinetics
The pharmacokinetic properties of the c7 mpound were determined via. i.v.
and p.o. dosing to Spraque Dawley rats, and, thereafter, drawing blood

samples over urs. ma concentrations were.determined with

TR B 59, AR R QB ST oF o S8 Hnoline

derivativetaighe geherehfandula | R2 X R3 N R1 W R4 R7 R6R5 (1)

wherein gisOorl; WisQorS; Xis CO; Zis 0;.Rl is selected from the graup

oA B S Bl AR AR OCA S R AR RE

C3.&pyotedii(@nyl:GtEmikienmylidmldy Sibstralbdeyiydiyd, optionally

halo-C3.8-cyclaalk(en)yl, halo-C3.3-cycloalk(en)yl- Cl..6-alk(en{yn)yl

o AR POR S e SR OHAL A i g oottty Sobé e

C3_thzyoleatkidoyliCitaikierd yuylohy:, Rtisradle stibet fnand tind geoup

consistin halogen, cyano,.Cl,6-alk(enfyn)yl, C3 8:cycloalk(en)yl,

o T R e Ry P ELr . opttomalfy SuBErteied
pyrimidine, optionally substituted pyrrole and optionally substituted oxazole;
wherein the substituents are independently halogen, C;.s-alk(en/yn)yl,
C;.g-cycloalk(en)yl, Cag-cycloalk{en)yl-C;.¢-alk(en/yn)yl, halo-C;.4-
alk(en/yn)yl, Ci¢-alk(en/yn)yloxy, Csg-alk{en/yn)yloxy;

as the free base or salts thereof.

A compound according to claim 1 wherein Ar is seiected from the group
consisting of optionally substituted phenyl, optionally substituted naphthyl,
optionally substituted pyridine, optionally substituted 2,3-dihydro-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;4-alk(en/yn)yl, halo-C.¢-alk(en/yn)yl and C;4-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 q 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.



C1 6-alk(en/yn)yl, halo-C3-8-cycloalk(en)yl, halo-C3.8-cycloalk(en)yl-
Ci.6-alk(en/yn)yl, Ci_6-alk(en/yn)yloxy, C3-8-cycloalk(en)yloxy,
C3-8-cycloalk(en)yl-C1_6-alk(en/yn)yloxy, optionally substituted phenyl
and optionally substituted pyrid¥ : wherein phenyl and pyridyl are
optionally substituted with one 0 Pore substituents independently being
halogen, Ci.6-alk(en/yn)yl, C3.8-cycloalk(en)yl or
C3-8-cycloalk(en)yl-C1-6-alk(en/yn)yl.. R3 is . .

o o OB S AN, 760 Bach PRsEHes ki e om
indeprengently selacted df daldhangeeano cOnsistiqgmitiyllragien and Ar;
Ards.selected from,the group.consisting of optionally substituted phenyl,
optizgfsaélI)a/ﬁs(geosﬁ?ﬁé?ﬁ%h?ﬁ%}%%‘bﬁﬁ@hﬁﬁﬁubstituted pyridine, optionally
substituted thiophene, optionally substituted furan, optionally substituted

9, thiazole, aptignaly s %%‘P'aﬂﬂ'@%ﬁ%e‘?ﬂ%&”%"(XE#Q%%HP?H;#HF’O'&
optionally substituted 2,3-dihydro-benzofuran, optionally substituted
pyrimidine, optionally substituted pyrrole and optionally substituted

10.0xazolesmpbendindhedinpstingntsas sependeRiyBalFUER selected from

Cl.6-alk(en/yn)yl, . C3.8-cycloalk(en)yl,

o SO RS TR BERHT Y S Bk Al

Cl. &alkieamylpty CaBadt(ehfymyioosrmille fieshass phe@isnd
thereof, 2 aﬁgcorg%)oun accarﬁiaing to claim 1 wherein At is selected from

the GRARTRUSTURINYEE BYHEMMIly substituted phenyl, optionally
substituted naphthyl, optionally substituted pyridine, optionally substituted
2.3-dinydroshanzptsa, 2ad.ontiong | lophene

11. )
compounaB acco%ng tcl) gr%/ %?é}e%?%l%}r%i%ﬁvﬁv%%égf %ﬁr@gﬂﬁg be
substituted with one or more substituents independently selected among

12.halogeibrigdanalkéesvamytoadent] 0BHKieR/ ¥PNERNY substituted phenyl and

Cl.6-alk(en/yn)yloxy. 4. A compound according to any one of claims 1-3
wheP8i#P b?“é?f}i%%ﬁy&ﬂéfg BEX RERP I HRA SR Ao gubstituents
whergday itldntf: £1e0PAUBHARSOERGAA anY.-ane-afklains 1-5 wherein

W is an oxygen atom.

13, A compound according to any one of claims 1-12 wherein R4 does not

comprise Ar.
i4, A compound according to any one of claims 1-13 wherein RS does not

comprise Ar.

15. 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.
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18.

Cl.6 e RRPHIHSISTPEP

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 of claims 1-7 wherein R1
is selected from the group consisting of halogen, cyano, Cl.6-alk(en/yn)yl,
halo- C I -6-alk(en/yn)yl and C I.6-alk(enlyn)yloxy. 9. A compound
according to claim 8 wherein Rl is C1_6-alk(en/yn)yl. 10. A compound
according to any one of claims 1-6 wherein R2 is selected from the group
consisting of halogen, ci/ano, Cl.6-alk(en/yn)yl, halo- Cl.6-alk(en/yn?yl,

isa A opsmieBnsHsIENG wssaEHago claim 1,
substitatesh pyridyl. 11. A compound according to claim 10 wherein R2 is
C1. -?sllﬁ(%p/y;n)yl. 12. A compound according to claim 10 wherein
optionhally substituted phenyl and optionally substituted pyridyl may be
subsHtti&y Fith Brte GPmore substituents independently selected among
halogentand C1.6-alk(en/yn)yl. 13. A compound according to any one of

claimg 1rbRONSLGHIBAIRAANOLI LIRSS He oD COMRRMRG ARSRISIAY
toa X(}OQ?} o%g%?%})}s ]}-%S#th?:@%QS ?Pﬂes ot comprise Ar. I5. A

com% tnd 4 ing 't anys R4 ®ferein R6 does not
comBAise Gets-rclnadbsirpiilnid -aeddrding vl aandone of claims 1-15
V;/]heI@inBZIEJ@@.ﬁ&RU SRIMRL &@@z&@eﬂ@ é%?@a‘éel&l{b&&iltlﬂiﬁej%fﬁ@gm&fﬁﬁvsi@g 8f
thio ne. derivative according to claim 1, wherein gisOorl; W is

or S@%%émg%b Rl and R2 are independently selected from the
grous 88kstBETRSf halogen, halo-Cl-6-alk(en/yn)yl, C1-6-alk(en/yn)yl and
cyano;

A compound according to any one of claims 1-17, said compound being
selected from the group consisting of:
2-Cyclopentyl-N-(2-bromo-6-trifluoromethyl-4-morpholin-4-yl-phenyi)- -
acetamide; |
N-(2-Bromo-4-morpholiin-4-yl-6-trifluoromethyl-phenyl)-3-cyclopentyl-
propionamide;
N-(2-Chioro-6-cyano-4-morpholin-4-yl-phenyl)-3-cyclohexyi-propionamide;
2-Cyclopentyl-N-(2, 6-dimethyl-4-thiomorpholin-4-yl-phenyl)-acetamide;
2-Cyclopentyl-N-{2, 6-dimethyl-4-(2-phenyl-morpholin-4-vlj)-phenyi ] -
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-vi-thiomorpholin-4-yi)-phenyl]-

acetamide;



R3 is C3.g-cycloalk(en)yl-C1-6-alk(en/yn)yl; and R4, R5, R6 and R7 are
independently selected from the group consisting of hydrogen and Ar; or
salts thereof. 18. A compound according to any one of claims 1-17, said
compound being - selected from the groyp consisting of:
2-Cyclopentyl-N-(2-bromo-6-trii luoromethyl-4-morpholin-4 yl phenyl)-
acetamide; N-(2-Bromo-4-morpholin-4 yl-6-trifluoromethyl
phenyt;3raysianantys: Rumpiananide; N-t2 Wﬂ@@h%%%@fﬂ?ijﬂorph0|in'4
yl phenyl)-3-cyclohexyl propignamide; 2-Cyclopentyl-N-(2,
6-difHIT A BB IR A Y ISERG %4 cetamide; 2-Cyclopentyl-N-[2,
6-dinvigthy -4 22 iieryipirangholioeyD eyl ACeladimdehyl-phenyl ) -
2-C&g&gpﬁg@ﬁ@;%e%gwgthyl-4-(2phenyl-thiomorpholin-4-yl) phenyl]-
acetamide; 2-Cyclopent I-N-[2, 6-dimethyl-4-(3 pyridin-3 \
ORI ANy ey 6 et
6-dimethylide[2-(4-trii luoromethyl phenyl)-

thio olin-4- |}-acetamide; , . .
N et At s st sienyie
2-cytlopenparadetbfiidedimaiyicforpoisHéptiyi-phenyl)-aceramide;
ylI-N-(2,6-dimethyl-4-morpholin-4 yl phenyl)- acetamide;

o g R e
3-Cyeldhdogt{ 26 ditndingtiireornpinplinit-phehyty propipieraidise

3-CyclopaniyNi (3. £-dims s A-mambRlnA| Phea) piopionamide:
RS ot e e e G U



N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-3-cyclohexyl-
propionamide; N-(2-Chloro-4-morpholin-4-yl-6-trifluoromethyl
phenyl)-2-cyclopentyl- acetamide; 2-Cyclopentyl-N-{2,
6-dimethyl-4-[2-(4-trii luoromethyl phengl)-morpholin-
4-ylJphenyl}-acetamide; N-{4-[2-(2-Chlorophenyl)-morpholin-4 yl]-2,
6-dimethyl phenyl}- 2-cyclopentyl-acetamide;

2-Cyclopentyl-N-(4-[2-(4-fluoyo pheny))-morpholin-4-ylJ-2, 6-dimethyl-
oh eﬁ@@m-fb—gn%}évlﬁ}aﬁ% »_@—_téﬁi}r%gt‘%%yﬂphe%yl)&-cycmhex Il—
6-diprethyhatriderpholin-4-ylphenyl)-acetamide; 82 '

2-Cygel lin-4 V-2 .avridin-3-vl-6-trifluarar nyl)-
e el it e R
yI-34fRIgBYdRethyl-biphenyl-2-yl)- acetamide; 2-Cyclopentyl-N-(4'
fluoS-marpholineg Yk tndoromeaivi-bighe ryndtyi)-sinetdivesrpholin-
2-Cyclopentyl-N-(4'-methyl-5-morpholin-4-yl-3-trifluoromethyl-biphenyl- 2
yl)-ay”é%zgr’%’]%%e’;’ }}-%fﬁé?(’)nng%‘tyl-N-(S

-methif-B2ntérphitsine-RAau3 triflatromity)biphenim eyl aivadmide;
2-Cyc@9wgﬂ,j}§:&%ﬁaﬂilfgépro-5-morphqlin-4 yl-3-trifluor9methyl-biphenyl-
IR S G S DRI IS ety
2-Cyélopeéndela(@ds:diisopropyl-4-morpholin-4-ylphenyl)-acetamide;
2-Cyc '__( :._i_ 1Q; 4 p_i: |__ 5 __|
O ey B e e
2-Bicyclo(2.2.1Jhept-2 yI-N-(2,6-difluoro-4-morpholin-4 yl phenyl)-
acetamide; 2-Bicyclo[2.2.1Jhept-2 yI-N-(2-methyl-4-morpholin-4-yl-6-trii
luoromethyl- '



phenyl)-acetamide; 2-Cyclopent-2-enyl-N-(2-methyl-4-morpholin-4 yl-6-trii
luoromethyl phenyl)- acetamide;
2-Cyclopentyl-N-(2-methyl-4-morpholin-4-yl-6-trii luoromethyl phenyl)-
acetamide; 83 2-Cyclopeniyl-N-(2-metloxy-6-methyl-4-morpholin-4
ylphenyl)-acetamide;
2-Cyclopent-2-enyl-N-(2-methoxy-6-methyl-4-morpholin-4 yl phenyl)-
acetamide; 2-Bicyclo[2.2.1Jhept-2-yl-N-(2-mgthoxy-6-methyl-4-morpholin-4
SRR HHAPRE -Gt 8 R B M A e -
ylpheseywEdeyclopentyl-acetamide. 19. A compound according to any one
of claims L T 1s6. 3 A meRicament A0, ARba

«ggﬁ% Abyp).
composition comprising one or more pharmaceutically cceptabllé)carriers
or dﬁﬁ%’t‘ffﬁlgﬁd one or more compounds according to any one of claims

1-12-Zicldpenpfiaveothfioomd aseotahng1of a5 anglabelaiens Lol SHonhe yi) -
man&gg}c&%{g .of a pharmaceutical composition for the treatment of a
disorder or cﬁéease being responsive to an increased ion flow in a

potasSitiprEranhdl: Sher Biéorder shalSedsy Sretitengmaing binheorder
or dsepse-efdngieentral nervous system. 84 22. Use according to claim
21 wherein the disorder or,disease tq be treated is _selected_ from the

gro?ﬁ%}f)crzggﬁlfﬁg "o??fi R e 21 %FH&TE'K} d?'srBVZ’é s(f"wgi’}%%}é’yﬁ@ﬁéin

and 4ni§raieéapaite disorders, and neurodegenerative disorders. 23. Use

acCoINg SpSHIIN G2 WHRIBIR DS SHE YR HIRYIES A8 Selneipd fromyihe .

group consisting of acute seizures, convulsions, status epilepticus,
epilég "Ecﬁmgeepileptic syndromes and epileptic seizures. 24. Use
accarding dpeelaind 22, el din thenarpielydisoideiapleselesiri from the

2-Cyclopentyl-N-(2, 6-diisopropyl-4-morpholin-4-yl-phenyl)-acetamide;
2-Cyclopentyl-N-12, 6-difluoro-4-morpholin-4-yl-phenyl)-acetamide,
2-Cyclopent-2-enyi-N-(2, 6-difluoro-4-morpholin-4-yi-phenyl)-acetamide
2-Bicyclo(2.2.1 [ hept-2-yI-N-(2, 6-difluoro-4-morpholin-4-yl-phenyl) -
acetamide, '
2-Bicyclof2.2.1 [ hept-2-yl-N-(2-methyl-4-morpholin-4-yi-6-trifluoromethyi-
phenyl)-aceramide;
2-Cyclopent-2-enyl-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-
acetamide,
2-Cyclopentyl-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyi-phenyl)-

acetamide;



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 otheg-specific phobias,
obsessive-compulsive disorder, post- traumatic stress disorder, acute
stress disorders, generalized anxiety disorder, anxiety disorder due to
generalmedical condiion subsiance ndused el SO oo e
separation anxrety disorder, adjustment dicorders; per?’p ma cé anxu’a"ty,
hypocherdRatar digsrders Hriety drBréBl dutergegrdniabreal -
conditievailt substance-induced anxiety disorder and anxiety disorder not
othepuise spgeifigdrds- 1IsENCeorine i3 1alpN A2 WHRFSIRINE 4-vi-phenyl) -
neurgpathic pain and migraine pain disorders are selected from the group
consistc%ng of allodynia, hyperalgesic pain, phantom pain, neuropathic
painTefated to diabetic neuropathy, neuropathic pain related to trigeminal
neurdtéfaldHer aupratiid-dairoreltbu-tby hiGeaivie- 220 Appsrpbordinpide.
claim 22 wherein the neurodegenerative disorders are selected from the
19.970UR EGRSISHRY a%f:&_l@i?%‘ ek, HE8F1MEUNGHOR S NI GANBAHRIE:
sclerosis, amyotrophic lateral sclerosis, Creutzfeld-Jakob' s disease,
Parkinson's disease, encephalopathies induced by AIDS or infection by
20 ubeftePiR LB UHSA) SR 0SS THRATANE SR PR BIVA TS A BHS St e Y-
indueeztplebld degererationsntseund pakhypeoex citativrustatescstiihgie imy
medigaraentawmithdragval or intoxication and neurodegenerative diseases of
the peripheral nervous system such as polyneuropathies and

polyneuritides. 84a 27. Use according to claim 21, wherein the disorder or
21 ‘disey§§ Pé %gmléxadigc%omp L% sy of claims 1-19 for the manufacture

of a pharmaceutical composition for the treatment of a disorder or disease
being responsive to an increased ion flow in a potassium channel, such
disorder or disease preferably being a disorder or disease of the central
Nervous system.



22.

23.

24,

26.

84

Use according to claim 21 wherein the disorder or disease to be treated is
selected from the group consisting of seizure disorders, anxiety disorders,
neuropathic pain and migraine pain disorders, and neurodegenerative
disorders.

Use according to claim 22 wherein the seizure disorders are selected from the
group consisting of acute seizures, convulsions, status epilepticus, epilepsy
such as epileptic syndromes and epileptic seizures.

Use according to claim 22 wherein the anxiety disorders are selected from the
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 c¢laim 22 wherein the neuropathic pain and migraine pain
disorders are seiected from the group consisting of allodynia, hyperalgesic
pain, phantom pain, neuropathic pain related to diabetic neuropathy,
neuropathic pain related to trigeminal 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, muitiple sclerosis, amyotrophic lateral sclerosis, Creutzfeld-Jakob’s
disease, Parkinson’s disease, encephalopathies induced by AIDS or infection
by rubelia 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.



84a

27.  Use according to claim 21, wherein the disorder or disease to be treated is

a bipolar disorder.



