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WO 2006/092143 PCT/DK2006/000123 1 SUBSTITUTED PYRIDINE
DERIVATIVES FIELD OF THE INVENTION The present invention relates
to compounds, which are openers of the KCNQ family 5 potassium ion

VR aedIE Hhe compounds are useful in the treatment of dis@fEPIAtHE/000123

diseases being responsive to opening of the KCNQ family potassium ion
channels, one such disease is epilepsy. 10 BACKGROUND OF THE

SURYERTGRD &Y 8B NG DERIBENUIEY BEoteins that regulate the flow of
ions, including potassium, calcium, chloride and sodium into and out of
cells. Such channels are present in all animal and human cells and affect

FIELLHEE THE J8a88¥T T ding neuronal transmission, muscle

TieoREaeH an aneceluansesreliamdl Sl aRsReNa Ly %@Rﬂ?ﬁamﬂy

0%ncoding P tassigmrghannel subtypes (Jentsch Nature Reviews
POREUFOAEETC85660 1 1¢ ATBEPIRIRY grel ivbrsseimant e disonérsomd
distsctbeianttsfonstiono Meniopal detasSNehalneissutc A en06 Bhe such
dist&%élfsaéﬁil% primarily responsible for maintaining a negative resting
membrane potential, as well as controlling 20 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

own to underlie diseases including cardiac arrhythmias, deafness and

B‘Az IEBOURREQR TEE R BENENENeuroscience 2000, 1, 21-30). 25 The
ToieBQd geeediihoyghtiin encedaihe motrew iisel slalginl A pRtassium

annel, found in outer hair cells of the cochlea and in Type | hair.cells’of
“ p%e(gﬂgﬁ%ragg Sgérfélfﬁnsl,gltr? X qg‘fﬁgﬁdﬁ? R sherasls @ eprssRvid all animal
andrineran ¢ dsainbsde@0 KEME bi(HvLQFl fiislodingsembiattwiiidRson, muscle
colfadust afh e iENEL (migimal 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 | (LQTI),

Huasmeathas obaing aasecrisdwithaderm ol deaf @E@% E%%?Q{iléfﬁaﬁwlﬁ%ews
Ther 200120%%, ].%?) \6\/0, 121006/09 143 PCT/DK2006/000123

Neuroscience . 1, 21-30) with a great diversity with regard to both stucture and

function. Neuronal potassium channels, which are found in the brain, are primarily

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

membrane repolarisation following an action potential.

One subset of potassium channel genes is the KCNQ family. Mutations in four out of five
KCNQ genes have been shown to underlie diseases including cardiac arrhythmias, deafness

and epilepsy (Jentsch Nature Reviews Neuroscience 2600, 1, 21-30).

The KCNQ4 gene is thought to encode the molecular correlate of a potassium channel
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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2 The genes KCNQ2 and KCNQ3 were discovered in 1988 and appear to
be mutated in an inherited form of epilepsy known as benign familial
neonatal convulsions (Rogawski Trends in Neurosciences 2000, 23,
WioBIEg8Y Ithe proteins encoded by the KCNQ2 and 5 KCN®SHhdiiipf000123
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. Proceedings National Academy of Science

‘Th&g%ﬁe@@&ﬁﬂ@ﬁﬁ%%ﬂ}?%%ﬁﬁ&%@&ﬂlﬁ%%%%y@é?tg’é% &%&%&%&;‘g@l

.. channel subunits that f .rm "M-currents” " when ressed In Vitro.
inhgxiiedr Pt i grilshsnkeevva i doteadamtis aentabearrwions (Rogeveshal
Treeel lypesytReamCriby RS, #9s SumNimapbiaeaREANNIRIMS THRRANQ2 and
I{C@@aggignby el;)[eoln ghg .oq sustalgeijﬁ%urrent in the range of action
potertiar initiation (Manich AHRTACLR\ SR Pryioe gy igseoriey and
hippeausouy, vkidusatidheditireadocinrenthih seirara gtiteeifiopt arenpropagation
cdoscitabilitys, g}gl% ivation, of the gurrent.will elyon
( og)écitability.;i%e%&:)%ners ‘%ﬁﬁ@%"%ﬁ ﬁf ?:SC anne g@o%%@%%ﬁ?&ﬁ#ﬁéw)'
M-current, will reduce excessive nc' | activity and may thus be of use in

KCetrgatmentof seizuesand athaldiseases a0t AUSAI0R1 Surrents” when

A RALIEA LIk,

characterised by excessive neuronal activity, such as neuronal _
ex%%%%é%ﬂ%iIi?@%%%%@%%‘?%é%%‘ﬁ?@@s@%ﬂ%G%ﬁ&ffﬁﬂ%@iﬁ.wy
neuRifiall 6]1 fypes(Dr 2832 INy(2; antiidrdifAntl oo hesEMA MEDrARESability by
. I, acid ethyl mteT. d analogues thereof are, disclosed i i
bel@@%ﬁ%ﬁu ge G glgfh%efg i a?ng[?flc% nvUteiie: %%ﬁﬁ%‘ﬁ‘&w&\%ﬂﬂ? ﬁ‘ﬂ%&lf Anmual
Rﬁ%ﬁﬁﬂfwm !-)?ﬂ@ni%ﬁﬁéoﬁﬁﬁm%nﬂ@%@eﬂﬂt@@ﬂm&hﬁrﬂti‘gi#ﬁ?ﬁs on
ne: i activenaite” ralanthityarstipngaladminisianon n.cals gn%lrgk%%alg'ﬁity.

a range of anticonvulsant tests including: electrically induced seizures,
Opegisizi itelsstFIQ Rbrnsityp bictsaien g ddstrasmiovib erdussipxcessive
nevand] MavathydDragpaiae (NMDA RN RnR-8enelisanimak 5iRgehsthts and
{mDBA/ghglrg&se %cr)?stock et.al. E%i;%g%}sy Research 1996, 23, 211-223). In
S Aadition. rengapine & EEEVE 1Y S A RN R AR PEPEER TRy
invipartial sevnimos, dsoilders, ingiieptingnthatthisatitimpaitnd has potential for

anti-convulsive therapy. In clinical trials, retigabine has recently shown

effectiveness in reducing the incidence of seizures in epileptic 30 patients

Ret(oratet €48 BRidpsyrénedrthhooch ary bmin): shetighisinbanss dséberhyl
ex1cSNOWN. QI REIMAIR R ARG QUIBRLdNersonel tallsand ibe RNARMAGRIAgN .
@om%ti}ggilﬁ !/511%1{1& %goglg rsrgerfl:tcr?llnslpalg ?}(ﬁgz?tch{t?&gzgil\éva&tart] pro%grltégy,sbho?g in vitro and in
vive. i 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
pentyionetetrazole, picrotoxin and N-methyl-D-aspartate (NMIJA) and in a genetic animal
modei, the DBA/2 mouse (Rostock et al. Epilepsy Research 1996, 23, 21 1-223). In addition,
retigabine is active in the amygdala kindling model of complex partial seizures, further
indicating that this compound has potential for anti-convulsive therapy. In clinical trials,
retigabine has recently shown effectiveness in reducing the incidence of seizures in epileptic

patients (Bialer et al. Epilepsy Research 2002, 51, 31-71).

Retigabine has been shown to activate a K(+) current in neuronal cells and the

pharmacology of this induced current displays concordance with the published
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WO 2006/092143 PCT/DK2006/000123 3 pharmacology of the
M-channel, which recently was correlated to the KCNQ2/3 K(+) channel
heteromultimer. This suggests that activation of KCNQ2/3 channels may
Ve 2¢egpisible for some of the anticonvulsant activity of thisPEgEHE2006/600123
(Wickenden et al. Molecular Pharmacology 2000, 58, 591-600) - and that
other agents working by the same 5 r%echanism may have similar uses.
phi@NQ!Zognd BeNanheischaviidlsecbeBnweapestedaede tREaNTe k(+)
:opathic. _pain (Wickenden et al. ' r Neurosciengce
o L e RO O b e
resppopeiine spscams petheavéchmbdsan ectiviawi dhinigamn (Wivkchdatorsahave

MEBENDYBRIRSISEAI20R 255N IncBeTh. %&Eﬁ%ﬁi&%ﬁﬁ@%ﬂﬁ&@ﬂ?ﬂm
me(%E,roder et al. Neuropharmacology 2001, 40, 888-898). Retigabiné has

SOTAHGNR Y8 H&* Béfeficial in animal models of neuropathic pain

(Blackburn-Munro and Jensen European Journal of Pharmacology 2003,

: O%— 16), a d}fitist us suggest g hat openers of KCNQ chapnels .
K‘év%ﬁb%ag éscgl in ?rl;Sa g %%?r‘:b E’[‘?%%&g{g“ rio%gltﬁaﬁ?ﬂlﬁée&rﬂb@ﬂ%&%%ﬁ{eﬁ?@aﬂm
paip CWishtivlentieE NG iehahndlenRiNibrie téparted: ROBRAKHATY abkdgrocastial
ch BRI SHAVRISMALARR AR FoGRIg L wih pain:(Coldstein et al, @ociely for,

Neuroscience Abstracts 2 U3 %5.2‘3‘)‘:”20 in ia%dﬁé’ﬁ‘fbuguf&%dmw P Al and

ePiSYIpsd gashakewsamieasiarobenbiQh 8 RENGS-5 in the trigeminal

and dorsal root ganglia and in the trigeminal nucleus caudalis implies that
openers of these channels may alsg affect the sensory processing of
Re @e"ﬂéﬁ%?éaﬁ ﬁ"%é%}&%f’é???b‘%%?%é%if?&tﬁlf&rﬂw&ﬁlo@eﬁﬁéfAlsﬁPaefggﬂze@a
(BB Mecantdéports HemensaieiiaMRMAKTIG NDSB a6l Hodn 16),
ition. t f NO2, ar ssed in astrocytes and glial.cells,
o D e B R S h ity
disgadesNiSludia s ofitrimathiecrtio neuroprotective effects of KCNQ channel

openers (Noda et al., Society for Neuroscience Abstracts 2003, 53.9). 30

Retigabine and other KCNQ modulators magl_thus exhibit protection
Th%\ isggm of KCNQ channef mRNA is reported in brain and other central nervous

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

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

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

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

Retigabine and other KCNQ modulators may thus exhibit protection against the
neurodegenerative aspects of epilepsy, as retigabine has been shown to prevent limbic

neurodegeneration and the expression of markers of apoptosis following kainic acid-induced
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neurodegeneratlve aspects of epilepsy, as retigabine has been shown to
prevent limbic neurodegeneration and the expression ofmaikers of
apoptosis following kainic acid-induced WO 2006/092143
VECIER26196/000123 4 status epilepticus in the rat (Ebert ePEF/ BIAREpSRR123
2002, 43 Suppl 5, 86-95). This may hﬂve relevance for preventing the
progression of epilepsy in patients, i.e. be anti-epileptogenic. Retigabine
stassenilptiaeinsthiews tBheealalnEnilogie 260 65 Rippd 5aftees kinhiingainhave

A&t fod S bRt ' (JQber gt.al. Eurgpean .
y %%;énafo? O A E e R B e

a5 IS SR L rdiyabin ddndtnmer kessien ridipparsrsimidindisgémthe rat,

a foeheomatidbofiagitcing ieed hRKE EBoHE AU BNALAGH AP R ADRIHE R acology
1958@8?%%%%? y he of use in the treatment of neurodegenerative
didéases, and be disease moth 'iny g(o 10 antiepileptogenic) in patients
with epilepsy. Given that anticonvulsant compounds such as

1t iPenzadl ' ja; incially.in the treatment
bogpsnnes eCH oAl i g e epanen

PresGR BeHIgal dynepmiagusndbapscoesiycotrssavel artratival modeichebthim dEls

magYcome ilMal snneleal JNRUIRRBAAZAE0M08Y-1 997, 30pd 3895434k fving (or
am?ethl?r :Elnticoré)v.ulsant cov[lnir&ou_ ds such as KCNQ openers are thus
SR SRR R D B BHER e @WHdition. mMRNA for KCNQ 2 and 3

subunits are found in brain regions associated with anxiety and emotional

. QU ipolar disorder e,g. hippocampus and amygdala
S R DR, SRR S MU o

usecbeiggiNg I8 fepbresaignbefiths rthawheitdimakhspodiensd amideiy diker
antRORAYIQME gaag&ﬁa@b%ﬁégg%m&%%hw@ff&a@g'9%%%% %Zzs?gp&'ig’

A28,1316), and other clinically used anticonvulsant compounds are use

syngrofie (Ratsonshabr Myoraraiserals T, RGNS S aneksotherabticoenidant
corfipotinéstrastime KICH Canpyiatys Aieatar S paskRIRPIATAISQI I8 TH 23 WS dition.

200196540 discloses the use of modulators of the M-current formed by
expression of KCNQ2 and KCNQ3 genes for insomnia, while WO
mR2HB fOIENE) discidSewithuitmaodiaidris kil GQbBscanbatdlizel fetidheand

emRAHTBALIRER ISR 0NNV O2aBRIAGSENNES 1S L5S .V aganicn et
retigabine for prophylaxis and treatment o uropglt]ﬁlc

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 insommia, while WO 2001092526 discloses that modulators
of KCNQS can be utilized for the treatment of sleep disorders.

WO01/022953 describes the use of retigabine for prophylaxis and treatment of neuropathic
pain such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain related to diabetic

neuropathy and neuropathic pain related to migraine.
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pain such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain

related to diabetic neuropathy and neuropathic pain related to migraine.

WO 2006/092143 PCTIDK2006/000123 5 W002/049628 describes the
WikaW¥/Retittdbine for the treatment of anxiety disorders such BST/a6/000123

generalized anxiety disorder, panic anxiety, obsessive compulsive

disorder, social phobia, performance gnxiety, post-traumatic stress
WO/t Bodie SHaShERE IO Poti galilpl foe tctisatarrs JTRREROMEHASH such as

disprders, separatian anxiety disorder, agoraphobia 5 and specific .
oo BB R0 BB B H1R0Sb RS BB FOPRHB e i
Phobinqedenenativexidisopders sushtiasttizhdisnelts, diseasesds taatitigton's
GHRLRR IGRSI SRR MUIPIR SHSIOsIS AN A 6 IS Bloraphobi
: Sclerosis; Creutzfeid-Jakob diseas%%%%k?n%%ﬁ%oﬁi%ggﬁg%w&@ #oraphobia
andipepRaidtiafes induced by AIDS or infection by rubella viruses, herpes
viruses, borrelia and unknown pathogens; trauma-induced

Wﬁ%%%igeﬁ#s#era ioniiﬁneuroFal,hy erexcitation states such as in .

Came Rt Wi AR P IS RARG A e Ttirdd GoReRre et

diafrdtie pehpherahaeivos disysie Hisutipos’pelyness ofpaibirs@iths multiple

Scf%?#%psea%&tides.i 15 KENQ ghannel openers. have alsa.been found to be
effe

an{xl){o FOPRIC lat Sis;Uteuisie 0D (fisease; Parkingpn s uisease;
ctive In the trga ment of stro e,’ %ﬁere ore It can be exﬁec e at ’

engepbelinetieNlgsdiord Bie effadtsiombiharbadltvismeathepekeiruses, borrelia

anQEERAT £k é:ﬁg}‘tgﬁ[&ﬁfﬁhc&ﬂ%é&%@%r@@&&%s&ﬁ%ﬁ@%}g&&ﬁon
Arch Neurol., 2003, 60(4):496-500; Jensen, CNS Drug Rev., 2002,

staies suskasin) msgiraEIqe wHAMBR! REiREH Uk i 1o Restaatug dijeases of
thélpparhindrgievans sshrlinesgicasivelitsuidhdibsandtpalyasararkaciated with

the brain's reward system, particularly the ventral tegmental area (Cooper

et al., J Neurosci, 2001, 21, 9529-9540). Therefore, KCNQ channel
Kohéndramackoprpestbavtalse Bftadivedriciypelifexditabilifye disarderscfmtoke,

hdPRING: 10E, Braln s feyvRid sysiem étg%gg@ra&%ﬁeé&ﬂm@&em?t of

withdrawal and ethanol withdrawal. 25 Potassium channels comprised o

stighes (CCiEiertishnREuaeApre sSBEPH IR AEY S4 (ramsiserdem AckiNeurol,
200998080 56 3R 1dériehantdepening it eze ongls is therefore

expected to treat tinnitus. 30 Hence, there is a great desire for novel
compounds which are potent openers of the KCNQ family of potassium
KCRéanietsuels have been shown to be expressed in dopaminergic and cholinergic circuits

in the brain that are associated with the brain's reward system, particularly the ventral
tegmental area (Cooper et al., J Neurosci, 2001, 21, 9529-9540). Therefore, KCNQ channel
openers are expected to be effective in hyperexcitability disorders that involve the brain's

reward system such as cocaine abuse, nicotine withdrawal and ethanol withdrawal.

Potassium chamnels comprised of the KCNQ4 subunits are expressed in the inner ear
{Kubisch et al., Cell., 1999 Feb 5,96(3):437-46) and opening of these channels is therefore

expected to treat tinnitus.

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

family of potassium channels.



6 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, Qloavallablllty, potency, formulability,

chemical stability, metabolic stability, membrane permeability, solubility

and therapeutic index. The improvement of such parameters may lead to

improvements such as: an improved dosing regime by reducing the

AlshuHisEPSS fEquireg! daggwai) ngsé“?i?r’86?H|ni§ﬂ%?ﬁﬁstor%13ﬂ§?nt§%r1kno“m
contpuitiple médicatienspaedtced bid kéffeQtsiareiilargadstherapbuticcindexch as
1en%mvmgm%m%%mpm%@a@@Jm@&ﬁqgégMMéRYS%ME

ENTION One object of the disclosure is the provision of compound

hal{zlifich %{?érab%%nﬁslﬁéw@rg ofnm@%@}aq“fﬁ?n.ﬁﬂ&atagg%?ﬁimanr?é%‘fﬁ%vl ity,
poteampaunasabfithe discldsireAridtsubstitiiadd pyriding, derivatives pdthenbility,

sol lﬁ;ﬁiﬁw aﬁ%%ﬁﬁ%x@%ﬁ@? %%el ?%§@}ﬁéﬁ€r§1®fgﬁ% 'ﬁa@aﬁetgs%w lead to

wherein R', R2 R3 and g are as defined below. The disclosure provides a
‘mPSB?ﬁBI?E]F?cFBCHBquIa | for use as a medicament. 7 The disclosure
providesracphdrinsioeuticah compdsition thtomprisimg arepmpodnskoh day,

fprmyla | andaWRAaIMASS Hisall assantaRle.sarss ardiluent.

reduced side effects,

&

&

enlarged therapeutic index,

improved tolerability or

¢ improved compliance.

SUMMARY OF THE INVENTION
One object of the disciosure is the provision of compounds, which are potent openers of

the KCNQ family potassium channels.

The compounds of the disclosure are substituted pyridine derivatives of the below

formulai 1 as the free base or a salt thereof

wherein
R'l, R? R and q are as defined below.

The disclosure provides a compound of formula [ for use as a medicament.



The disclosure provides 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. Tle disclosure fuilher more concerns the use
of a compound of ormula I it, a method of treatment of seizure disorders,
anxiety disorders, neuropathic pain &d migraine pain disorders or
neurodegenerative disorders. In a first aspect, there is provided a
compound having the general formula 1: R2 HR' D RI O fl) wherein:
TheyidSelPue bR UK an@MRYIEHINEBEEBI iSek tatrfrbTEhe gaapound of
for@@nsistiic ohhalngenicyanecdplb-rlktendyn)ydiiGen 8-cycloalk(en)yl,
C3_$-cycloalk(en)yl-C 16-alk(en/yn)yl, halo- Ci_6-alk(en/yn)yl,
halo-C3_s-cycloalk(en)yl, halo-C3_3-cycloalk(en)yl-Cl.6-alk(en/yn)yt,
Tthij1SC&PR€@?1N@WR9%W€@E—G%P0&W@@M@X¥ dndnaR.8-Eyclbalinienyyation of a
me&&e@:@}k(%ﬂmayd%ﬁn@&dcﬁ3@%@%@@é@%ﬁ&%@rmm@%m@&@c pain

$-al en/ cIoaI
amdy Gl A 1&‘&%“ éeﬁfv??ewﬁ}g SptiSRLIR substituted
AryI -Cl_6- alk(en/yn)yl optionally substltuted Aryl C3 8-cycloalk(en)yl,
hoplionali suRstitkied Ank.G3 &&M%O@f%(%ﬂwl Gral fsmm)w in @ method of
C1_6 al (en/ n)yl-C3.8-heterocycloalk(en)y 1.6- alk(en/yn)y
tfeaé%?gt SRRy 7 <6 e @fﬁme&fpaagn&éwnmé migraine. pain
dis@&8-heterooyctoatkiandydifGiatk(en/yn)yi, Heteroaryl-Ci_6-alk(en/yn)yl,
Heteroaryl 7a C3-S-cycloalk(en)yl,
In 163 %%gé&}ﬂﬁ!?ﬂ!g&eﬁé}{k} rﬁflﬁ@p@é@r}g genera[ formuia I:
NR4R5-C-6-alk(en/yn)yl, NR4R CIS -cycloalk(en)y1,
NR4R5-C3-8-cycloalk(en)yl- R26-alk(en/yn)yl, Cl_6-alk(en/yn)yloxy-C;
6-alk(en/yn)yl, C3_5-cycloalk(en)yloxy- C1_6-alk(en/yn)yl,
C3_s-cycloalk(en)yl-C1-6-al W@glk(en/yn)yl halo-C.6-
N N

O o

(D)

wherein:

gisOorl;

each of R' and R? is independently selected from the group consisting of halogen, cyano,
Cre-alk(en/ynyyl, Cig-cycloalk(en)yl, Cig-cycloalk(en)yl-C,¢-alk(en/yn)yl.  halo-
Cig-alk(en/ynyyl, halo-Csg-cycloalk(en)yl, halo-Cig-cycloalk(en)yl-Cs-alk{en/yn)yl,
Cis-allk{en/yn)vloxy, Csgcycloalk{en)vlioxy and Cs.g-cycloalk{en)yl-
Cis-alk(en/yn)yloxy; and

R’ is selected from the group consisting of Cg-alk(en/yn)yl, Cjg-cycloalk(en)yl,
Csg-cycloalk(en)yl-Cis-alk(en/yn)yl, optionally substituted Aryl-C;g-alk(en/yn)yl,
optionally  substituted  Aryl-Cig-cycloalk(en)yl, optionally  substituted  Aryl-
Cs.s-cycloalk{en)yl-C; s-alk{en/yn)yl, Cie --alk(en/ ynm)yl-Csg-heterocycloalk{en)vl-
Cys-alk(en/yn)vl, Cag-heterocycloalk{en)vl-C; s-alk(en/yn)yl, Ci¢-alk(en/yn)yl-
Cs.g-heterocycloalk(en)vl-C, s-alk(en/yn)yi, Heteroaryi-C, ¢-alk(en/yn)yl, Heteroaryl-



alk(en/yn)yl, halo-C3_8-cycloalk(en)yl and
halo-C3_s-cycloalk(en)yl-Cl-6-alk(en/yn)yl; wherein each of R4 and R5 is
independently selected from the group consisting of hydrogen,
C1l6-alk(en/yn)yt, C3_s-cyeloalk(en)yl and
C3_s-cycloalk(en)yi-C-6-alk(en/yn)yl: as the free base or salts thereof. In
a second aspect, there is provided a pharmaceutical composition
comprising one or more pharmaceutically acceptable carriers or diluents

Cs. 8_”90%38%{:' pgyind of the general foy g(!;rbl%z gklg(g%{%n% UGS

Whe n: gisOorl; each of R' an iS ind ntly se ec

NR{Re-Grovicensisting of h@d@eﬁgﬁyﬁi@@alﬁ?fééélk(enmsw-& g-cycloalk(en)yl-
C &é’m%@%ﬁé‘}ﬁ'k(e'@}" gﬁ%ﬁf%%%—@?ﬂﬂgbﬁf%“?n/ y”é}é'g Q?L@eaik(en)y loxy-

k(en/yn)yl, halo-C3" 8-cycloalk(en)yl

G haﬁbc@{s’iayb|o%mcémiﬂaéidsnam(@n@ﬂj@i?ﬂ@%&f?&@eﬁmﬁwﬁ@m)y halo-Ci.¢-

alkesr 3& Aycloalieny iy andes R 5-auclanliden)yie,Cidaralkio nynynai/yn)yi;
7b R3is selected from the group consisting of Ci_8-alk(en/yn)yl,

wh @eﬁ’cycloalk(en)yl C3.3-cycloalk(en)yl-C1_6-alk(en/yn)yl, optionally
eacﬁU&SmﬁtﬁdiA{yhghc@p&lﬂﬁﬂeﬁtﬁyﬂwlec&[&@@aﬂﬁﬁﬂlgﬁ@ﬁptednmstmg of hydrogen,

Cy C‘%{(E Vg?éf‘l;l: C o%iyée;? IO“R? léycskgalfk%en yL, c-alk(en/yn)yl;

as t€d$r<aik(@a/ynsylsﬁﬁeﬁfehéterocycloalk(en)yl C.6-alk(en/yn)yl,
C3_8-heterocycloalk(en)yl-Ci_6-alk(en/yn)yl, C_6-alk(en/yn)yl-
C3.%$-heterocycloalk(en)yl-Ci_6-alk(en/yn)yl, Heteroaryl -C 1

In aBeath@nfye)ylihdeteroaryld@a: | }Szajynkgaik'(@ﬁ)y}mposition comprising one or

mof‘_el%tﬂ%ﬂ-& %&ﬁy%ﬁ%lﬁ @@M G &-alkEnomyl, compound of the general

4R'-C16-alk(én/yn)yl, NR4R5-C3_g-cycloalk(en)yl,
formRaR'-C3.8-cycloalk(en)yl-

2
R
N (O)
S q
ﬁ I
~ O
NN R

(D

wherein:
gisOorl;

each of R’ and R” is independently selected from the group consisting of halogen, cyano,
Cig-alk(en/yn)yl,  Cig-cycloalk{en)yl, Csg-cycloalk(en)yl-C¢-alk(en/yn)yl, halo-
Cygalk(en/yn)yl, halo-Csg-cycloalk(en)yl, halo-Csg-cycloalk(en)yl-C,g-alk(en/yn)yl,
Cys-alk(en/yn)yloxy, Ci.g-cycioalk(en)yloxy and Cs.g-cycloalk(en)yi-

Cy.s-alk(en/yn)yloxy; and



Ci_ 6-alk(en/yn)yl, C1.6-alk(en/yn)yloxy-Ci_6-alk(en/yn)yl,
C3.8-cycloalk(en)yloxy- Ci_6-alk(en/yn)yl, C3_g-cycloalk(en)yl-Ci
6-alk(en/yn)yloxy-C-6-alk(en/yn)yl, halo-Cl_6- alk(en/yn)yl,
halo-C3.8-cycloalk(en)yl and halo-C3.8-cycloalk(en)yl-C7.6-alk(en/yn)y1;
wherein each of R4 and R5 is indep%wdently selected from the group
consisting of hydrogen, Ci_6-alk(en/yn)yl, C3_g-cycloalk(en)yl and
C3.8-eye loalk(en)yl-C1 6-alk(en/yn)yl; as the free base or salts thereof. In
3 a thj ect, there.is id upd a fined above for us
o U e et S
Crasygbfiedrabble ilidentmanbfactiersls madisamedt fovircreasifigenbm)yl.

opdMHI0 2 BRISSSIND ChRnel of a JRATAl BUCh BN, REFINITION,,

BSTITUENTS The term "heteroatom” refers to a nitrogen, oxygen

CsppXpHeEatont -+ 1alIGH6H Yheans fluore: 38 Y MBYbfre disdsy ckpallten)yi-
C,.Mmgars/bajegen. t@x%%&&gi%@t@é%ﬁNchlm@%zﬁbed tethealken/yn)yl-
r e

remainder of the molecule via the carbon atom. 7c The expression
Caabetgragy /o ineanal Sr6aIkY1, EHstarRENyT or 85 5Ky hy!. Hgroary!-
C; f@svoioRliEnalkyl” refers to a brangheeresrunbranchesh ke graup-Bavingyn)y|,

from one to sjx carbon atoms, including but not limited tg methyl, ethyl
N R LRBIGB Y. 2m g 0B SHRA -prop gt -+ yctonteny -
Cr.2alicimtetimyl-prof:|-yh Rt yidy oot oy k-aBeta@timplybut-I-y1; s-cycloalk(en)yloxy-

3-methyl-byt-2-yl, pent-I- ent-2-yl, pent-3-yl, hex-I-yl, hex-2-y] .and
iR o BRI R oS e 1.
atk@iikenyygrdapHavirg frostk(tm b sirncatdnGlemecintkomeviichblelbendn)yl;
whibgluding but not g limited to ethenyl, propenyl, and butenyl. The term

"C2 6-§Ikynyl"5r(_efers to a branched or unbranched alkynyl group having
eacfrgth Rwend Bix Catbsnaudimisyaplestes tiipre Bohdrmeledirgsbug rdt livditegin.

C;}—%I@H@Mﬂbﬂ)yf?'@P%Q%I%Q@(@ﬂyf}%d Cs.g-cycloalk(en)vi-C; ¢-alk(en/yniyl;

as the free base or salts thereof.
In a third aspect, there is provided a compound as defined above for use a medicament.

In a fourth aspect, there is provided the use of a compound as defined above in the
manufacture of a medicament for increasing ion flow in a potassium channel of a

mammal such as a human.

DEFINITION OF SUBSTITUENTS

The term “heteroatom™ refers to a nitrogen, oxygen or suiphur atom.
“Halogen™ means fluoro, chloro, bromo or iodo. “Halo™ means halogen.
“Cyano”™ designates

C=N

which is attached to the remainder of the molecule via the carbon atom.



WO 2006/092143 PCT/DK2006/000123 8 The expression
"Cj-8-alk(enlyn)yl" means C1-s-alkyl, C2.3-alkenyl or C2.8-alkynyl. The
term "C-s-alkyl" refers to a branched or unbranched alkyl group having
from one to eight carbon atoms, including but not limited to methyl, ethyl,
prop- |-yl, prop-2-yl, 2-methyl-prop-I-yl, 2-methyl-prop-2-yl,
2,2-dimethyl-prop-I-yl, but- I-yl, but-Z~yl, 5 3-methyl-but-1-yl,
3-methyl-but-2-yl, pent-1-yl, pent-2-yl, pent-3-yl, hex-1-yl, hex-2-yl,
hex-3-yl, 2-methyl-4,4-dimethyl-pent-I-yl and hept-1-yl. The term
The.pressieny RIS braeRs or thibkaherat SIReAyFgratlshibing
ThdremtiNo daleightraarbonaiemshatdonedoabiée bt ctoolublivinpdtomebne to
. limijted t n r L 1 term "C2s-al I" refe
e o o Rk tho 10 Sl e
2R RO aner SRR B o, TRt Bot RS ited Bylethyinylbut-2-y1
3-nprapybyi- e butywiyli-bheexpressiany|Cef-Cydloadk(en)yl means, hex-2-vl
and %x%-“gxcloalkyl or C3-s-cycloalkenyl. 15 The term "C3.8-cycloalkyl”
esignates a monocyclic or bicyclic carbocycle having three to eight
Thectson atertikemgiugirgsbatnbransiiesdoroieeisshsgylisyolbpemylhaving from
twecyslohexdbopicrslahentylschoasi2-bigycalidiklenly hheAaem 1o ethenyl,
"C3 8-c§(aotalkqnyl" designates a monocyclic or bicyclic carbocycle
Propving thré& Y ‘eight carbon atoms and one double bond, including but
Thensrimiited oyl pefitenyl arfdarRO &y clohetxenghed ladktaryh group having from
i*wc;l%'%“Q%Eﬁ%?yﬁkgﬁlg(%ygh@%qﬂé @én@,’hﬁéﬁf@@écmnﬁ%toﬁmitpd to ethynyl,
C3.8-heterocycloalkenyl. The term "C3_s-heterocycloalkyl" designates a
PrOpYBRLEYLREBPBicyclic ring system wherein 25 the ring is formed by 3 to 8
atoms selected from 2-7 carbon atoms and 1 or 2 heteroatoms
independently selected from nitrogen, oxygen and sulphur atoms.
Examples of C3-s-heterocycloalkyls are pyrrolidine, azepan, morpholine,
piperidine, piperazine and tetrahydrofuran. The term
"C3_3-heterocycloalkenyl" designates a monocyclic or bicyclic ring system
with 30 one double bond, wherein the ring is formed by 3 to 8 atoms
selected from 2-7 carbon atoms and 1 or 2 heteroatoms independently
selected from nitrogen, oxygen and sulphur atoms.
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Examples of C3_3-heterocycloalkenyls are dihydropyrrole, dihydrofuran

and dihydrothiophene. WO 2006/092143 PCT/DK2006/000123 9 When

C3-g-heterocycloalk(en)yl comprises nitrogen then
WOLNY S cycloalk(en)ylis attached to the remainder of th&GAGIERUE/ 23

a carbon atom or nitrogen atom of the heterocyclic ring. When

C3-8-heterocycloalk(en)yl does not c%mprise nitrogen then

ThdeRprANgIgresyFlorikie Myl risadtachate, beyamainidermitirymglecule

via a carbon atom of the heterocyclic ring. The ter .
Tha s L GAISRAR© Bg e B S A BEIR ERE fomare ©
eighvithrioal egemn, including Hutihool tintitbth todtifflcrdmicthyp- 1-yl, prop-2-yl,

i e L o] R
ST AU ARy sk o
3-ngtthyiduyclaps GoaatidrieltRistaps o Hexag:2-yL pent-3-yl, hex-1-yl, bex-2-yl,
he%’pi',aﬂ}ﬁéhﬁlf!z@ i %@&(ﬁ@ﬂ&&@?ﬁeﬁm)yl“ designates

alo-C3-8-cycloalk(en)yl being attached to the r inder of the molecule
The g GaanSHR)JHPHE RO SRS R =BG RRLEV N o o
to dipht@alideatymyhibing asiathbednd theudmgdmaiodimatite eieledutearienyl,
n oxygen atom. Similarly, "C3.8-cycloalk(en)yloxy" designates
an -choalk(en)yl being attached to the remainder of the molecule via
Thateax$ge s dtymyinefessrprbssidns! ¢T 8nireyehsd| klenyl-goup having from two

L Bralk(en/ymvl, “Arl-CL . Iyl ' .
T
andB@@¥eterocycloallc(en)yl-Cl-6-alk(en/yn)yl",

"Cl.6-alk(enlyn)yl-C3.8-heterocycloalk(en)yl- Cl.6-alk(en/yn)yl",
"Heteroaryl-C1-6-alk(en/yn)yl’, "Heteroaryl-C3..g-cycloalk(en)y},’,
The ﬁ@fé‘?ﬁ‘é??l-@%ﬂé%‘i}eﬂ%éiﬁ)ﬁﬁﬂ%-éﬁ(‘é ﬁ%ﬁt}& h ,X" R ey

TheNRARSE; G GeikleyyiskniNRdRanocyclic or bicyclic carbocycle having three to

el RO NIRRT S R LRIV G315

bic@ilobeapltylemymiy ity ddl B-alkteniyh)yloxy-C1.6-alk(enlyn)yl",

-G8 RyClo Yadel i oB8Er bicyclic carbocycle having thr
e M o e e e

to GGW@WWMWF’?&@B@ FoRORY ﬁt}%t{d-i;ggﬁu’t not limited to cyclopentenyl and

c,},(1,'1(;1%:_%9ﬂg,«gterocycIoalk(en)yl", "Heter_oaryl", "Cj. -alk(en/yn)yloxy" and
"C3_g-cycloalk(en)yloxy" are as defined above. 30 The term "Heteroaryl"
refers to monocyclic or bicyclic heteroaromatic systems being selected

Thir e hie gravieroondisilht ol Bymdine Ghidpheneydlozkyiynrole, pyrazole,

Cg.tgr-igeztgégbycioalkenyi.

The term “Cs.g-heterocycloalkyl” designates a monocyclic or bicyclic ring system wherein
the ring is formed by 3 to 8 atoms selected from 2-7 carbon atoms and 1 or 2 heteroatoms
independently selected from nitrogen, oxygen and sulphur atoms. Examples of
Ca.5-heterocycloalkyls are pyrrolidine, azepan, morpholine, piperidine, piperazine and
tetrahydrofuran.

The term “Cs.g-heterocyeloalkeny!” designates a monocyclic or bicyclic ring system with
one double bond, wherein the ring is formed by 3 to 8 atoms selected from 2-7 carbon atoms
and 1 or 2 heteroatoms independently selecied from nitrogen, oxygen and sulphur atoms.
Examples of Cag-heterocycloalkenyls are dihydropyrrole, dihydrofuran and
dihydrothiophene.
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tetrazole, oxazole, imidazole, thiazole, benzofuran, benzothiophene and
indole. WO 2006/092143 PCTIOK2006/000123 10 The term Aryl
designates monocyclic or bicyclic aromatic systems being selected from
WhelYYBtid*éonsisting of phenyl and naphthyl. The term "optRfFEmMK2006/0066123
substituted Aryl-C1-6-alk(en/yn)yl" designates Aryl-C1-6-alk(en/yn)yl 5
wherein the Aryl moiety is optionally Substituted, such as with 1, 2 or 3

m:%HQ?t'gt%%{%E%cm&ﬂﬁ(@ N&s %@m&e%em@mmaemmlq@mmen

ano, Cl_6-alk(en/yn)yl, C3-s-cycloalk(
i %teﬁbfo@ﬁé?é‘?ﬁ?f @fi-  meshg MR ?ﬁhﬁ) g ARV MR &

het&@g@m{k{gn)yl halo-C3-s- cycloallc(en)yl -Ci_6-alk(en/yn)yl,

e R A B g B Sl
is aﬁﬂyheﬁ igsthw@imaik@engrﬁlthﬂmémdh e*lAMznrhﬂeta}tmﬂbm hifprognainutes,

such as with 1, 2 or 3 substituents independently selected from the group

consisting of halogen, cyano, C1-6-alk(en/yn)yl, C3.8-cycloalk(en)yl, .
Theigrg! évglbﬁnq‘ %’ ﬂ@ﬁé&ﬂ?fmﬁlﬁaﬂ%@(@m%&%ﬁwwgmdy with

hmgglé% %ﬁﬁﬁ@%ﬁlﬁﬂ@ﬂ%ﬂhé@ @i@ll strﬁﬁfd@@) ik(en)yl-Cl.6-alk(en/yn)yl, 15

-alk(en/yn)y cycloa

Sine iy T RIS, Ca e g st it

halégyllr@&Iﬁdﬁ;@hﬁﬂm((ﬂnjiﬂe@bﬁkﬁﬁk@eyd;ap);dﬂaﬂesagahalé@‘myclohexane
C3,816Y oal Ik h oie en

S o NN PG R WS RIE Ab LRtk eyl

bmse@@d@ﬁmrﬂm@@m@m%ﬁsw@w@wm%n@nm 6-alk(en/yn)yl,

C3_s-cycloalk(en)yl, C3_s-cycloalk(en)yl-Cl.6-alk(en/yn)yl, 20
halo- C| 6- alk(enl yI halo-C3-s- cycloalk en)yl,

The tpocSascalkl I st YA SR RIS e
ren%mwﬂiéﬁﬂﬂmﬁaﬂd@@exﬁamloalk(en)yl -C1-6-alk(en/yn)yloxy.

CR TIO INVENTIO The inventio
ST MR TN i e E A e
rewhadmeiﬁﬂiﬁheorbweéen*uamwm@mei@n@s to a compound represented by

the general formula I: WO 20061092143 PCT/DK20061000123 11 R2 H

m the expressions “Cs.g-cycloalk(en)yl-Ci.e-atk(en/yn)yl”, “Aryl-Cy¢-alk(en/yn)yl”, “Aryl-
Cy.g-cycloalk(en)yl”, “Aryl-C;g-cycloalk(en)yl-Cys-alk(en/yn)yl”,

“(4 g-heterocycloatk(en)yl-Ci.¢-alk(en/yn)yl”, “Cre-alk(en/yn)yl-Cag-heterocycloalk(en)yyl-
Cre-alk(en/yn)yl?, “Heteroaryl-Cys-alk(en/yn)yl”, “Heteroaryl-Cs g-cycloalk(en)yl”,
“Heteroaryl-Cs g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl”, “NR*R’-Cy.¢-alk(en/yn)yl”, “NR'R>-
Cs.g-cyeloalk(em)yl”, “NR*R’-Cs.g-cycloalk(en)yl-Cy.s-alk(en/yn)yl”, “Ca.s-cycloatk(en)yl-
Cy¢-alk(en/yn)yloxy”, “Ci.¢-alk(en/yn)yloxy-Ci¢-alk(en/yn)yl”, “Csg-cycloalk(en)yloxy-
C.s-alk{en/yn)yl” and “Cyg-cycloalk{en)yl-Cie-alk(en/yn)yloxy-C rs-alk(en/yn)yl” the
terms “Cy.¢-alk(en/yn)yl”, “Cs.s-cycloalk(en)yl”, “Ary}”, “Ca.g-heterocycloatk(en)yl”,
“Heteroaryl”, “C)¢-alk(en/yn)yloxy” and “Ca.g-cycloalk(en)yloxy” are as defined above.

The term “Heteroaryl” refers to monocyclic or bicyclic heteroaromatic systems being
selected from the group consisting of pyridine, thiophene, furan, pyrrole, pyrazole, triazole,

tetrazole, oxazole, imidazole, thiazole, benzofuran, benzothiophene and indole.
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3 rNNRI(r) RJ () wherein gisOorl; each of R'and R' is independently
selected from the group consisting of halogen, cyan, 5 Cl_6-alk(en/yn)yl,
C3_5-cycloalk(en)yl, C3.s-cycloalk(en)yl-Cl-6-alk(en/yn)yl, halo
Y 8% P&HRn)yl, halo-C3.8-cycloalk(en)yl, PCT/DK2006/000123
han-C3-8-cycIoaIk(en)yI-CI-6-aIk(en/)fB)yI, C'.6-alk(en/yn)yloxy,
C3.8-cycloalk(en)yloxy and C3-8-cycloalk(en)yl-C'-6-alk(en/yn)yloxy; and
The i fedtarg ROIGEH Consisilg aPoais: allstemb/mivig selected from the
gréid. Sonyistanl ey HadGRpaneycloalk(en)yl-Cl-6-alk(en/yn)yl, optionally
substituted Aryl-Cl6-alk(en/yn)yl, optionally substituted
Aryl-C3-8-cycloalk(en)yl, optionally substituted Aryl-
n’@&@ndy‘(ﬂmwhﬁ@dm@h@mﬂk@ngwiﬂﬂz gemi gl(late/s A)ry|1~C;,5~aIk(en/yn)yi
- = - racyc en)yl- -alk(en/yn)yl, . .
Lo A AT RN e E ol By stueats
independandieseléyiad Airte HiyEouBcatidsiignfibaloeteroanib (-6 altaniylyl,

Cz-@%féﬁl&){éﬂ}?l?@k@@@@ﬁ%ﬁﬁ%ﬁ?1€~alk((eénéy§1r)ﬁ/§ ) halo-C.¢-alk(enfyn)yl, halo-

Heteroaryl-C3 8-cycloalk(en
C3ﬁﬁ’£§?§%?!§¥é1 Redyeyty Meahtanlob G.copbitatiamiy Cr-e-alk(en/ym)yloxy,
Cs NS RBUCBoysl etk (BR) CHE @Y NI en/ym)vioxy.
NS S GRS TS R Gl
ngﬁﬁ@i}fé&?@@ﬂé(ﬂ%ﬁbﬁ@ﬁ@ﬁkﬁmmlrlﬁﬂpﬁfifﬁi?k(&i@f}m%ds QRl0as with 1, 2 or 3

csalké . 0 and .

™ han-CC’-,.g%:jcé)6 clggfg(%lr%%%:%%ﬁ(@%%}ﬁ?ﬁs W lgge(flr?lheazl-fﬁ%fcﬂl%md R5
Cr AR oy SEReAkiondih e 10Dl Eonisbiing oBfiropealo-

C1.AlRcalkety nay-C3: }@W - Wolps
Ay @%'%YQ i f,‘Mléﬁ,@Ls C%fcloaik(en)yi C ;aft %@?Q’é’ﬁyﬁs

C3,8-cycloalk(en)yl-C16-alk n)yl; as the free base or
C_“ﬁpggi%néﬁyﬁ%’& r@ﬁ?'&iﬁi‘é" "rﬂ}%‘i’}%ﬁa‘ﬁ formensloalkieroylin anatilen/yn)yloxy.
Sivd i diepennditbebstraed vnsiaf fpoyutalk @y LOWQIRQASDR ¢ 3isnates

e T(RK3006 123 12 In a further embodiment of the compound of
AI}{‘i:)rrsnéj é&ﬁ eacée%%?]ééﬁc%l é(f 19 fge%?éeﬁalgr?% AR mrety s optionally substituted,
such as with 1, 2 or 3 substituenis independently selected from the group consisting of

halogen, cyano, Crg-alk(enfyn)yl, Cag-cycloalk{en)yl, Csg-cycloalk(en)yl-Cy.¢-alk(en/yn)yl,
halo-C;.¢-alk({en/yn)yl, halo-Cjg-cycloalk{en)yl, halo-Cs.g-cycloalk(en)yl-C;.¢-alk(en/yn)yl,
Crs-alk(en/yn)yloxy, Ci.g-cycloalk{en)yloxy and Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yloxy.

DESCRIPTION OF THE INVENTION
The present invention relates to substitated pyridine derivatives which are openers of

KCNQ potassium channels,

The present invention relates to a compound represented by the general formula I:



10

15

20

25

selected from the group consisting of halogen, cyano,
halo-C1.6-alk(en/yn)yl, halo- C3.8-eycloalk(en)yl,
halo-C3_s-cycloalk(en)yl-C1.6-alk(en/yn)yl, Ct_6-alk(en/yn)yloxy,
WE208500 k1K (en)yloxy and C3.8-cycloalk(en)yl-Cl.6-alk(enRFJKs)oE0fR123
another embodiment each of R' and R is independently selected from the
group consisting of halogen, cyano, 22 .6-alk(en/yn)yl, Cis-cycloalk(en)yl,
C3.8-cycloalk(en)yl- C,_6-allc(RR/yn)yl, Ci_6-alk(en/yn)yloxy,
C3..s-cycloalk(en)yloxy and C3.s-cy alk(en)yl C1l.6-alk(en/yn)yloxy; in
another embodiment each of Riand R endently selected from the
group 10 consisting of halo en% ano nd CI- n/yn)yl and
Cl.6-alk(en/yn)yloxy;4 er gmpodiment each of R' and R2 is

independently sel cf?m tHd grogg consisting of C 1.6-alk(en/yn)yl,

C3-s-cycloalk(en)gl and.LC3 3-cycloalk(en)yl- C1.6-alk(en/yn)yl; in another
embodiment R" is C176-alk(en/yn)yl, such as methy{l} 15 in another
embodiment R2 is C'-6-alk(en/yn)yl, such as methyl; in another
WhetBodiment R' is Cl-6-alk(en/yn)yloxy, such as methoxy and R2 is
q ihateden; in another embodiment R' is halogen and R2 is

e alk X as e thox Typically, both R' and R2 are
a°§%§ka|ﬁ?er?f’/ p@g S“‘%“ e‘ih‘*‘i CRHEP SIS Bl g cyano,
Ci. c@Hﬁ@abmwaGe}smm@aIR@Ds(lsé]eetefdlﬁaihG@thgE@ufalk(emmgl@b
| ep)yl- l,
Cr. Mlg ﬁﬁgﬁﬁ)g ﬂ%gﬁg@}g}lp%ﬁ) E;z cgr fé)eﬁﬂfg%%}{@yyalk(enfyn)yl
g%’ 4s-mleaﬁmq@}yﬂyﬁ)ysralk(en/yn)yloxy,
andNR4R5 C1l-6- alk(en/yn)yl NR4R5 C3_8-cycloalk(en)yl,

loalk - Ik(en/
R? %FR R%C{?ﬁ%%%gg &(E@géﬁz%%arﬁy%efgg%gn}/yn)yl Cs.g-cycloalk(en)vl,
Ca.igebyalldedB @i Qylenlit Gl Gnplk (emipniilly Substltuted Aryi C ewalk(enfyn)yl,
n aIk
o G EEE M G L.
Cs. @y%oevﬁﬁsém(@n};ﬂﬂk@n&@kwfwﬂemmﬁrﬁbmémbtmnleaﬁmm

1§Sﬂﬂ%§ﬁ9ﬂﬁ@”@§@%@f&99ﬁ%ﬁ&%&&?§(le %ﬂ%&%&@% @)yéaalk (en/yn)yl-

y
R s
Ca. wawmfeeewmmaayl wwambﬁmm@ﬁdau«enm L
NRﬁI{;Ig%;éz}%ﬁ y&@ n%/?l oalk Y@%ﬂdﬂ%&?{ﬁa@! y ggclyglc?a!h&%ng P W
G %@awmlg-@%m&gw@ BBty RARGING) yloxy-
C;. AR TR LM RANYPRY T8 (ensyn)yloxy-C.s-alk(en/yn)s, halo-
Cis-alk(en/yn)yl, halo-Cj.g-cycloalk(en)yl and halo-Cs.s-cycloalk(en)yl-C).¢-alk(en/yn)yl;
wherein
each of R* and R’ is independently selected from the group consisting of hydrogen,
Crg-alk(en/yn)yl, Csg-cycloalk(en)yl and Cs.s-cycloalk(en)yl-C.¢-alk(en/yn)yl;

as the free base or salts thereof,

In one embodiment of the compound of formula I, q is 0;

in another embodiment of the compound of formula I, q is 1.
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13 ClI-6-alk(en/yn)yl, NR4R5-C3.g-cycloalk(en)yl and
NR4R5-Cis-eyeloalk(en)yl-Cl.6- alk(enlyn)yl; in another embodiment R3 is
selected from the group consisting of Cl-s-alk(en/yn)yl,

VB 2008 Ik (en)yl-Cl.6-alk(en/yn)yl, optionally substituted AGHAEK2006/000123
[.6-alk(en/yn)yl, 5 optionally substituted Aryl-C3.8-cycloalk(en)yl,
Heteroaryl -Cl-6-alk(en/yn)yl and NR4R5- Cl.6-alk(en/yn)yl; in another

diment of Gt
e e e e
seicszmﬁmeﬂzmwu@p@aﬁtmsofﬁiﬁ}p@pt@f@éﬁy% et (cn/yn)yl,

loaik(enviyoptinpallysubsitites: 1c-a.u<n/1,
C %%:C%%kgb&w%iggé(gﬁz %yglle 69{211 it n/Sﬁ%I/I \ e%?g i6c31 éeaﬁl(lgmxny)yl
C-pigtelesdiian {z@xg HAEHSSH ﬁle(;ﬂ"cl ralkensaistoxs:

in ?&%ﬁ@ﬁﬂﬁ&mam rahdﬂfwﬁlmdbﬁaiﬂw)yl sélivqﬂmhﬂxaxﬁﬁdismtected
t t
cors S RmRISISRYh B g LS e P %ﬁs%‘.%‘ e‘ﬂfﬂ"
C; puligtituyedy A ) f@%@oﬁﬁhﬁdﬂ«ﬁr@ymmd%&@i@amm&@ﬁw

L EH? é Ld§¥ate without limiting the invention, an embodiment of R3 is
Cl&%%{a lfe? yl; another embO(yment of R3is

i @@W@@ém{éﬁw 2rpoAlR(cRd R)yE IdrpandeRipSIRTRI P RES grovp
cox%ﬁ%%ﬁ%%ﬁ%%ﬂﬂ&@}@@iﬁékﬁ%ﬂwwd @n@ﬁmmembgmmyent of R3

inggo tionally substltut?éﬂf%ymé gyclo %ﬁ’.%‘lg i)e?fmen Ogrl(l;%%nt of

coa@ﬁﬂiﬁg) uﬂd: m&mmﬂtm)Yb@@l@—cdeﬁihM)R&w ﬁﬂepﬁﬂd@h@)sblected
C fro olup consisting of C3_s-cycloalk(en)yl and C3_5-cycloalk(en)yl-
lf: /yn)yl; 25 in another embodiment each of R4 and R5 is

in m@mnméndyrm@%%ea%mlhﬁ@@@ub seenatsts gt Cl-6-alk(en/yn)yl and

in IVSIROSRLIANGINRY BrobodimenthgihhandRgyare C 1-6-alk(en/yn)yl;
in another embodiment both R4 and RS are hydrogen. 30 In {urtﬂg1
in @?ﬁ@@aﬁﬁ@ﬁémﬁb%dﬁn%mﬂ&(&?fﬁ%‘aﬁqs ?t\y 8%%‘?& ogen;

in &l@ﬂi@@ﬁfﬂaoeiﬂiﬁ[@{b [’sﬂzarogsnaaﬂﬂr{zdﬁ a @;gecmmsmuentmbemmaoxy
fqr istin fur yIr pyrazole, triazole,
g I%g%xaz gk fid 8b?e Iﬁﬁlazy rﬁéﬂ VR RIS

e Imidaz

In a further embodiment of the compound of formula I, R? is selected from the group
consisting of Cy.¢-alk(en/yn)yl-Cs.s-heterocycloalk(en)yl-Ci.-alk({en/yn)yl,
C3s-heterocycloalk({en)yl-Cy¢-alk(en/ynyyl, C¢-alk(en/yn)yl-Cs g-heterocycloalk(en)yl-
Cs-alk(en/yn)yl, NR*R%-C) ¢-alk(en/yn)yl, NR*R’-Cs.g-cycloalk(en)yl,

NR*R?-C; g-cycloalk(en)yl-C.e-alk(en/yn)yl, Cy.s-alk(en/yn)yloxy-Cyg-alk(en/ymyl,
Cs.g-cycloalk(en)yloxy-Ci.¢-alk(en/yn)yl, Cag-cycloalk(en)yl-Ci.e-alk(en/yn)yloxy-
C.s-alk(en/yn)yl, halo-Cj.¢-alk(en/yn)yl, halo-Ca g-cycloalk(en)yl and halo-
Ca.g-cycloalk(en)yl-C,¢-alk(en/yn)yl; '

in another embodiment R? is selected from the group consisting of Cy.s-alk(en/yn)yl,
Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, optionally substituted Aryl-
C,.¢-alk(enfyn)yl, optionally substituted Aryl-Cy.s-cycloalk(en)yl, optionally substituted
Aryl-Cy.p-cycloalk(en)yl-Cy.¢-atk(en/yn)yl, Heteroaryl-Cy_g-alk(en/yn)yl, Heteroaryl-
(5.5-cycloalk(en)y!, Heteroaryl-Cs.g-cycloalk(en)yl-Cy.s-alk(en/yn)yl, NR'R’-
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WO 2006/092143 PCT/DK2006/000123 14 benzofuran, benzothiophene
and indole; in another embodiment any Heteroaryl, which is mentioned
either alone or as a part of a larger substituent is thiophene. In a further
WOt of the compound of formula |, any Aryl, which i@ GiEnKae#00123
either 5 alone or as a part of a larger substituent is phenyl; in another
embodiment any Aryl, which is mentiéhed either alone or as a part of a

larger substifyentsis.naphthyl, hegembedimeni i mpound
C“Go?ﬁgﬁ%/ﬁ@i’, any o&iaégngl %u%@ﬁm Aryl, 10 v&hﬁcg is mggﬁaﬁeg %ither
alk{zgldme) Y as a part of a larger substituent, may be substituted with 1 or 2

in SUBRIYEHES A fRihetdisptipteWihouim kg idaadrreantioniasn/yn)yl,
embodiment concerns such compounds ff‘orr%ilgf}' }%(hegg%regg@é |

ol R T P ROTAL S FRARH A At of

optRlargarsHstiueRyis ) elsubalittan], Meorangthe . ealkediiritadNR 'R -

o oglg n%z?llé}sggbstituted Aryl which is mentioned either alone or as a part of
4 (?@ P 8ibstituent is substituted with 1 substituent; in another

in aanthecimbmtisey Gotie neliyted Bstyitwdzryp wiviskstisemé Rioride oyl
¢, SRRALERA AL Bl AdAGEn SRR ILIBRLIA BN B LB LRSS,
&85( a Lgrt 8b nto

In r embodime the compound of formula 1, any optionall

C:-sabeniraly leptionaizsusstisiedomat Cirsy k(e ss wpHarely sopigufed

ArfUBSlibeNaIttay Pecsybstiiaghilnauhsiuents delestad fiorviheanybup
consstmg of cyang, C3 $-ﬁ<%loal

K ,
T 3$5@ ind -slidyolp en)yl-
N SR T T (e e
CI'GB | %“ajﬁy ARk eéyﬁylsw |cﬁ is mentioned either alone or "as a part of

Cs.adaceildobstimeHipagans-Substiieadwith substituents selected from the
To $HAHE: SRREIRINGRERAIRGEN: Bk Bralkien/ wa)umbaladedG-alk(en/yn)yl and

C1 6-alk(en/yn)yloxy. To further illustrate without limiting the invention an
CrellbGaimant concerns such compounds of formula I, wherein any

an@RSoRaHy sMBStIHIR T A Vehitbaik (mpnticnedikitigyBPlalone or as a part
of a larger substituent is substituted with S r mbodiment
ol AT B AR A e e A

IS me ned either dlofie or as a

anqihet efnbddnpentsfiRtitsieptiosbbsthstisteditnt Covangienlitoiyt:
another embodiment of R® is Heteroaryl-C.g-alk(en/yn)yl.

In a further embodiment of the compound of formula I, each of R* and R’ is independently
selected from the group consisting of C3.g-cycloalk(en)yl and Ca.g-cycloatk(en)yl-
Cig-alk(en/yn)yl;

in another embodiment each of R* and R® is independently selected from the group
consisting of Cy.¢-alk(enfyn)yl and hydrogen;

in another embodiment both R* and R® are Cy.¢-alk(en/yn)yl;

in another embodiment both R* and R® are hydrogen.

In a further embodiment of the compound of formula I, any Heteroaryl, which is mentioned
either alone or as a part of a larger substituent is selected form the group consisting of

pyridine, furan, pyrrole, pyrazole, triazole, tetrazole, oxazole, imidazole, thiazole,
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WO 2006/092143 PCT/DK2006/000123 15 in another embodiment any

optionally substituted Aryl which is mentioned either alone or as a part of

a larger substituent is substituted with halo-Cl-6-alk(enfyn)yl; in another
VP80 any optionally substituted Aryl which is mention&er&EmREes/000123

alone or as a part of a larger substituent is substituted with

Ci-6-alk(en/yn)yloxy, 5 A further embb#Himent concerns a compound of

bex{%ﬁﬁ%‘ bas.La Jreedash Aasisall thetraf en?@é@ﬁiﬁiﬁl%‘iﬂ%’c@rﬁ&l?pkeﬁkch is

from the compounds of the foIIowmg scheme: 3/xa Compound name
menfipnesithac Eﬂﬁﬁ%ﬂﬁﬂsé Hﬁﬁﬁ%ﬁ@ﬁ%ﬁ%ﬁ‘@ép &i54tic acid benzyl
ester lab (2 4- Dlmethyl -6-morpholin-4-yl-pyridin-3-yl)-earbamic acid
2 chlo este
R BN RN i o R AT i i pprtoned s
alode oﬁﬁb@aw&mmgmpabmmﬂ@mdtd
in %fbg'%_ 5@?%%@‘21#(\) 4 uvE dirFlkal BARMISRIRE as a part of a larger

- 6-morpholin-4-yl-pyridin-3-yl)-2-thiophen-2-yl-acetamide
sub@tftae@wmﬁé;tbm -(2,4-dimethyl-6-morpholin
4-yl-pyridin-3-yl)-propionamide lag

24 Dimethyl-6-morpholin-4-yl-pyridin-3-
her embgd1ment o@' the comgmpr}é ot] ?o u?aelazrztg? rgﬂ%c?r%gyl %%) Lé%tc?c? Erryi

wh&ﬁas@m@rm@hmer N e tiayl & aiorphciibstihquyidiy- Beyipstipiohwith

tu
1 e (ﬁu}?% ere%yl 6-morpholin-4-yl-pyridin-3-yl}-2-(3,5-dimethyl- phenﬁll)-ace
Totfurilge ilfggirate without limiting the invention an embodiment concerns suc

%%%Pé%%ﬁz@ﬂ%&%ﬁi‘ Re¢ éfgﬂﬂﬂm Rod) e iely-Rrenianamidendaleither

2-(3-Chloro-phenyl)-N-(2,4-dimethyl-6-morpholin-4-yl-
aiogg( OF 4F apartpof a agger gubstltuent isnot substﬁuted yl-pyridin-3-y)-acetami

in fabHdr Rishiarexaiany DN o(24-sinethiddtamyopliotins4nyhipysidinidey place or

tamide
as NP@TEHMW@%%‘F%& %qglspﬁupt)%/dn i %bitl%ﬁ?gghen 3-yl-acetamide
in im0 thi= 2pbDiretinyde6- optigaiabl irsubstitpiadcdinyd syhich - rofyitiqpedaiihgealoge or

as § égmB (§£’1 é?%ﬂé@a{}le@é -dineiaCnesrhgiRadsykpyridin-3-yl)-acetami
methyl-6-morpholin-4-yl-pyridin-3 -yl)-2-(3

-trifluoromethyl-phenyl)- lap acetamide laq

n NfiZidePimetu8smemnbelinndoipyhcinmiyl); 2ryhamdnaligtamtdeated Aryl,
which is mentioned either alone or as a part of a larger substituent, may be substituted with
substituents selected from the group consisting of cyano, Cs.g-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-
C.¢-alk(en/yn)yl, Cs.s-cycloalk(en)yloxy and Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yloxy;

in another embodiment any optionally substituted Aryl which is mentioned either alone or
as a part of a larger substituent may be substituted with substituents selected from the group
consisting of halogen, C;.¢-alk(en/yn)yl, halo-Cy.¢-alk{en/yn)yl and C1.s-alk(en/yn)yloxy.
To further illustrate without limiting the invention an embodiment concerns such
compounds of formula I, wherein any optionally substituted Aryl which is mentioned either
alone or as a part of a larger substituent is substituted with halogen;

in another embodiment any optionally substituted Aryl which is mentioned either alone or

as a part of a larger substituent is substituted with Cy.¢-alk(en/yn)yl;



lar 3,5,5-Trirnethyl-hexanoic acid _ _
(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl}amide | as Oetanoic acid
(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yt)-amide lat

W B%YriEthyl-6-morpholin-4-yl-pyridin-3-yl)-2-naphthalen-DX R NG 123
e lau Heptanoic acid (2,4- dlmethyl 6{§orpholln -4-yl-pyridin-3-yl)-amide

in R}l?zhﬁr Bihedyre. Avs el §P?ﬁ}ﬁdﬁ¢ﬂ3‘&yj'ﬂ-2d(®m;ﬁumﬁqdeﬂrwhyi)am or
as mmw&g&m&aam&%ﬂ%@%&ﬁ%ﬂ@é

. 2- I h -l-enyl)-N-(2,4-dimethyl-6- morpholln % |- pyrldln 3 yl)-acetami
n %g%%é(rz(o bdl )911}6 m&%g“ﬁlés_ _ M;Emm@qfegher alone or

as amethed-phegyd julski@catdnsidetiayed with Cre-alk(en/yn)yloxy.
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-2-(4-methoxy-phenyl)-aceta
mide laz _ .
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-3-(4-methoxy-phenyl)-propi

A ﬁtﬂﬂ&“é‘ﬁbBﬁnent concerns a compound of formula I as th b thereof,
ﬁ %4 Dimethyl-6-maorpholin- 4}§/I pyridin-3- yI)aZ m- toﬁﬁ%ce%séerﬁrdaesfb% ereo
said ¢

Roﬁﬂ‘ﬁéﬁﬁ e@‘?ﬂé’?ﬂﬁ&hﬁCﬂ?rﬁipb‘}‘?%ﬁfé%@lfﬁéwlﬁﬂm@mnyl) acetami
Exderpldhe Compound name . .
Ng(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-3,3-dimethyl-butyramide
Ibd

N2, 4-Dinfediebsmmemlindropidin:3y)arteefiaers phemdyacetami

de The (2,4- Dzmethyi 6—m0rphol1n~4~yl-pyr1d1n—3—yl)~carbam10 acid 2-chloro-benzyl ester
4-\-nvridin-3-vY-acet

ZzBicyd! '9161 ‘éi‘db'x%‘:i}ﬁéni/’!}]%fz'ﬁ S 'Fé-‘ﬁ]b'r';n‘h&hn-if-;l-pirlcf% 3-yl}-acetamide

amide ||

2-(3,4- D?fﬂt?f”é’-lﬁf‘é'ﬁ%’m‘l@@%wﬁéﬂﬁﬂ@MWM@WW%W%@@M}
dride |lbgideMethyl- pentanoic acid

R UG BT A A Rl A M IS R R 2 xS
2 Q(:C\m nnrginyf Soenyi -N-(2 4-dimet v-%r-lmom g %lﬂoellenv% [ taxﬁ aceta
Fd o | ?':Cyclohexyf -N-(2,4-dimethyl-6-morpholin-4-y1- pyndm-3~y])—prop10namlde

&Lycl W‘Ng(@ﬂédﬂmﬂ@%@*mwhﬁim‘ﬁb}ﬂaﬂmﬂﬁh@m&b&ﬁ?ﬁ@ﬁwe 1]

2-vN-amida
e[ & 7 | 1 HeH

B

al o yl-o-morpholim-4-yl-pyridin-3-y1)-2-(3,5-dimethyl-phenyl)-acetamide

fb|3.\§;c(|2(§p]8m§th16 holin-4-yl-pyridin-3-y[}- h

M\I -(2, 4%@1@@%&%th@1&6%—de%3&%}prppigm@m&&aiﬂ%

R C ' 4 ; -acetamide.
Hro ’) m Ihn\(\/- -mnrnhnlln 4 V| nyridin- -V) épe,vc opeﬁ acetamid

| 2+(3,4-Dichloro-phenyl)-N-(2,4-dimethyl-6-morpholin- -4-yl-pyridin-3-yl)-acetamide

lﬂrﬂ(Z g H#Hr@*@meﬂwwfﬁmmﬂbmww:Wryd)mazwﬁﬁrpy@lp&e@m@&etam

16 TOIV.(2,4-Dimethyl-6-morpholin A-y1- 3vho:
N (2Ol et P e 8 DB mids: b yram

}i%f)e Ibl 2-(3-Bromo-phenyl)-N-(2,4- d1methy[~6’ mOYPhC)im*‘;-Yi"pyndm- -yD)-acetamide

N-(4-G waw@mtmwmmh@wp&rwnpwm SYhRcsosinsiphETyram

ige 1Bhcetamide
N-(4-Chlore-2-methoxy-6-marpholin-4-yhpyridin-3-yl}propionamide
a ["N-(2,4-Dimethyl-6 -morphohn-4~yl—pyr1dm—3-yl)—2—phenyl—acetam1de

lar 3,5,5-Trimethyl-hexanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-y1)-amide

las Octanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide

lat N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-2-naphthal en-2-yl-acetamide

lau Heptanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-y1}-amide

lay N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 -y1}-2-(3,4-dimethyl-phenyl)-acetamide
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Each of these compounds is considered a specific embodiment and may

be subjected to individual claims. The present invention also comprises
salts of the compounds of the invention, typically, 5 pharmaceutically

Ve 2eWiEE Salts. The salts of the invention include acid addRIGHR&RYS/000123

metal salts, ammonium and alkylated, ammonium salts. The salts of the

___invention are preferably acid addition 'salts. The acid addition salts of the

ihaRentiqri-dty grbéer hbhylpwammwgaﬂmqmmamﬁlwﬂ&m Iﬂ?—acetamide

oMoy AL AR RGO RO Is s anide-Acie
salts in sa
o]%%uitab?e &8 ganic acids include hydrochloric, WO 2006/092143

ILIUI

s well as organic ac f’élg

clude ts of inorganic aci

SHami

meluda

F!@yr/Dl(Eﬁ@ﬂfmﬁmgl—&mmyhbbiaﬁeyhmidydseym)eM4pha5@t}gflﬁnﬁl}l&mn;cfe

C VTR R AR BRI G-1553

& % ~Rrocsqionamide
fnrmm acetic.-trichloroacetic

TLICTOOT

a4
cinnamic

é tf}:g) e “@V&’BH@ %ngé’r‘ﬂﬁ‘“récw:zrﬁ‘éﬁﬂ&'r‘%%ﬁaéﬁc malefic,

rHalic,

rﬁé(@ﬁr@lmmdéhmom%almw%tﬂwqhym ZS(ahﬂyhﬁ), Eeagipistamide

c-mn

m&thar W'@Biﬁmeﬁﬂ@%@ﬁkﬂlﬂ@%l‘ﬁ‘ﬁﬂﬁlﬁ B BRY Sy amide.

thvlene-salicvlic.-.ethane

.......... disulfonic mmnnm citraconic asoartlc

\J Tt

sPearlc

Pl e BB RO Be Ot harRreoms b decamsid

Bénzen

EUES

lika Ei

all l.I IC

SsBifupicl2p-dhapriesiliaaié dnidby Hieophyiiheiateyadstishasctmide
s DRI Ry e AR Sahran 'W! Ry "r Welile

a%?d ad

rther-ex rmaceutical.acceptable m?X)anlc
A SRS ORI A PR hcainbaly e Bpmre-shairsted

il Ph

arifySepet o7 inen-a- (Mmmeﬁlmﬁemmmﬁﬂ4hmf@mdby3@fpﬁeﬁﬁﬁ:de

Alg0 in

comho

racant

MLECOTTIU

@D@ﬁqoﬁ&?ﬁlﬁ(QQQiH%%@?n‘&ﬁaﬁl‘ﬁ hsgfwﬁan@ Ry

.ch areable .to form Examnples aof metal smc e lithium,

LI SA 4
sodiun

T g A0 A PR SRR o mice

abkmorn

1|%rﬁﬁyahdeatyl‘ewaﬁe¢icmmmﬁrﬁumrsmtmmqlupbmaimmﬂmmmaﬂm&thyl-

gunetn

. N A Y e T SRS s #riyﬂy'n‘ Hyt lﬁlm)idé

mmonium-salts_and.the |i ur
cf Eommpouﬁﬁ%a%?’ﬁﬁ%qﬁ%fémﬁﬂﬁﬁ] ?‘EWQWU%@GW&@H%&EWF% in solvated

fémms

viYH pRbleratendivatiycanoeptdiblé-galy srts Subh agowatety aianak

ap the}Ui@-dﬂloro—4~methoxy~6—morpholin»4-yl-pyridin—3—yi)-2-cyclopentylacetamide
tbp N-(2-Chloro-4-methoxy-6-morpholin-4-yl-pyridin-3-y1)-3,3 -dimethylbutyramide
1hg N-(4-Chloro-2-methoxy-6-morpholin-4-yl-pyridin-3-y1)-3,3-dimethylbutyramide
lbr N-(4-Chloro-2-methoxy-6-morpholin-4-yl-pyridin-3-y1)-propionamide

Each of these compounds is considered a specific embodiment and may be subjected to

individual claims.

The present
pharmaceut

metal salts,

invention also comprises salts of the compounds of the invention, typically,
ically acceptable salts. The salts of the invention include acid addition salts,

ammonium and alkylated ammonium salts.

The salts of the invention are preferably acid addition salts. The acid addition salts of the

invention are preferably pharmaceutically acceptable salts of the compounds of the

invention formed with non-toxic acids. Acid addition salts include salts of inorganic acids as

well as organic acids. Examples of suitable inorganic acids include hydrochloric,
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general, the solvated forms are considered equivalent to the unsolvated

forms for the 25 purposes of this invention. The compounds of the

present invention may have one or more asymmetric centre and it is
WREMEEHHAL any optical isomers (i.e. enantiomers or diastePESRERLH6480123

separated, pure or partially purified olpftical isomers and any mixtures

thereof including racemic mixtures, i.e. a 30 mixture of stereoisomers, are
hygrehiemirvisieittics sbpabminesibainion Reuceniifociis asinivditesBiveples

of B&tthﬁl@oﬁ?gﬁiﬁ@'a@ﬁ!éﬁﬁ&%e%x%ﬂ@%@eﬁh‘?%ﬂﬁyr@%&i@'@?ﬂiﬁm@%&%?ﬁ@%%c,

b of diastereomeric,salts with an optically active acid, and liberating the’ _
e 8RS P DRDEHR/BHE TS 1808t daskicartrbrnsrmeriarmrindnalic,
mabynteeatméslioyitkatid) pheic/naihes, Rehad, faiceselvingndacamstes into
Ical antipodes is.based upon.chr tography. on an optically active
o R S R el s b Pied
gluﬁﬂ@@h@#@pﬂﬁalamrﬁad@sﬁe,.gaﬂg;iﬁrawmj glysitit zatiofnobbgzoic, glutamic,
berRMBOUNIS 9%1%5@&&5&5&!‘%&@%!%%%%%&'%8&‘1?a'{ RRlved. by e .
formation of diastereomeric derivatives. Additional met ods Tor the
S-balabrmRbr BReh i rrammlerd: e b e gl det iieh & athameyabples of
phaisedeBisshanrepiids ileddaie thosesiseresetiimd sJaomes A uollet and
S. Wilen in "Enantigmers, Racemates, and Resolutions"”, John Wiley and
Pt R 5 k0o B oL e b fsdncorporated
herpirepiareft o, optically active starting materials, or by stcreoselective

synthesis. 10 Furthermore, when a double bond or a fully or partially

saturated ring system is present in the molecule, geometric isomers may
Alspdofspdnsnsacid pdsiirusaiiaramihgboirrericibivn érs prasssepanated dpare able
to fefpartially purified geometric isomers or mixtures thereof are included

within the scope of the invention. Likewise, molecules having a bond with

restricted 15 rotation may form geometric isomers. These are also

Examiglngefinethlesiis| idbaisiihint) eodioape @hihian asentinvaRIM and the like.
Furthermore, some of the compounds of the present invention may exist
in different tautomeric forms and it is intended that any tautomeric forms
Exaggtemhel aprmpoinm st eliatikictbaiOdommardtirichio@davaithini the seape-of
g essigyeeiin. Togdiventenalag enempnssesionryds glire
present compounds, which on administration undergo chgmical ’

e BV SRR By elbutrd b6 dksses before becoming

Further, the compounds of this invention may exist in unsolvated as well as in solvated
forms with pharmaceutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the

purposes of this invention.

The compounds of the present invention may have one or'more asymmetric cenire and it is
intended that any optical isomers (i.e. enantiomers or diastereomers), as separated, pure or
partially purified optical isomers and any mixtures thereof including racemic mixtures, i.e. a

mixture of stereoisomers, are included within the scope of the invention.

Racemic forms can be resolved into the optical antipodes by known methods, for example,

by separation of diastereomeric salts with an optically active acid, and liberating the
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pharmacologically active substances. In general, such prodrugs will be
functional 25 derivatives of the compounds of the general formula I, which
are readily convertible in vivo into the required compound of the formula I.
VLRI procedures for the selection and preparation dfCdtRtispes/000123
prodrug derivatives are described, fog gxample, in "Design of Prodrugs”,
ed.kl;é Bundgaard, Elsevier, 1985. 30 The invention also encompasses
oL BiRe SUPRIE b eyt e aFheicothpomets déaardiniging

radentitesimtentiooptiaseafiioilyarsRe KSNQRIGESR bPs Xg a%% ctive
easure %y

ma%&5ﬁa%f less than 15(%)0 such as less than 10 nM as me
the test WO 2006/087133 BEFASK BBt I5e!10 bristaived dmisheir optical
antipedeyle-hoKBRGRaanmeliaiiahscesspbadibeians Lo R mbodinemhy
al ] rmula | having affinity for the KCNQ2
ey el PR By ok eilas s or e
resqRHORRE 8@9‘???&&5?@@:691@?@1@@033 elalledioffhoathrmiagbdhedd GNQInethods
inchlannelé whictsia doscribrd-prlov ey adlustale oyt ipitng.
amff{% i(r}‘nl\‘/lﬁ%iqn n e@bodiment concerns such compoun s?%av_lng’ iy’
or the F\IQ%%C et etk KprieC86 10f fRaficalarectdGravimminds can
alsabdespthahfrabiintid-dy meaesymddymibedens Relplvesilitshouandie
KCNQ2 channel" which is described below. 10 One embodiment
concerns such compounds of formula | having an ED50 of less than 15
Furthergri tHerasiontahonheeidotipshoakiaipieminddstibed bl avprdent in
theﬁﬁbtja@&iﬂ,l e Wi imiti i ! n.e diment concerns
such ¢ ml%o%%é%,i%ég%&@%%@%ﬁﬁﬁ%ﬁggd%g '“Eg%?rl]} YRS Gk c 1somers,
as %%?ﬁuﬂifs RS LA R e s aeisicribeniase Vi Brenheruifoctiinehided
WithimheEnmmmm&ﬁuaﬂmtéﬂm@}&@oléaﬁwma%fhg9@&8“&%%&@}3&%

mta@ﬁ}ﬂ!(gﬁ},nfthe "E{I}(%(}:tgcal seizure -threshold test" and "Chemical seizure

threshold test Which O HSEL ABStF B0 driendsire dmiavindehpdis the

scopgiehtevpprsohgs afiformula | having few or clinically 20 insignificant side
effects. Some of the compounds according to the invention are thus tested
in models of the unwanted sedative, hypothermic and ataxic actions. One

Furleogrinieme b e rsgaenle ofthe oradsns ffoentita mhnviist &ldifjerent
tautthefepRIHE RdaXiPRIWRRA ARficoruisaneiicacy ARd;side-e f]:)eu(%ztgs(si}rjé: able to
y

forndSmpairment f locomotor activity 25 or ataxic effects as measure

performance BHA FOFAHABS B REF 6 ARpeRtifEs will

The invention also encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes before becoming
pharmacologically active substances. In general, such prodrugs will be functional
derivatives of the compounds of the general formula I, which are readily convertible in vivo
into the required compound of the formula I. Conventional procedures for the selection and
preparation of suitable prodrug derivatives are described, for example, in "Design of
Prodrags", ed. H. Bundgaard, Elsevier, 1985,

The invention also encompasses active metabolites of the present compounds.

The compounds according to the invention have affinity for the KCNQ2 receptor subtype
with an ECsp of less than 15000nM such as less than 10000aM as measured by the test
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expectedly be well tolerated in patients permitting high doses to be us_ed

before side effects are seen. Thereby compliance with the therapy Wlll

expectedly be good and administration of high doses may be permltt‘ed
WK RE reatment more efficacious in patients who woulB@krBrsen00123

have side effects with other medications. 30 As already men_tloned, the

compounds according to the invention have effect on potassium channels
“Refstxeceothzenal, the BB ahtne K GRGA ‘mﬁnsnﬁbahbblbfy @re $idiment
¢ ' yagfulles i alc@Tolal i A veltages ent
e el m a e oIS L e a1 garsg subipe
Vind gﬁ@f&%@%&?ﬁ%}%‘@?ﬁ@@éﬁ%ﬁbﬁ@éiﬂ&w iRsREONedrby the test

“Rotatsideftidapplicabie: R AQY eRimeM wWhRICiS Qe dise s erBeiNG e,

: ' an increased ion flow in a potassium channel such as the
& e e e T o A el gt Hdepands baving
af%‘?éféﬁ' @tﬂ‘}ﬂ é(&@&ljmptdi%mﬁwhﬂnbmﬁﬁﬂgl FTEEEOUBS PHRIN ﬁlﬂl Qsm%iss than
j i ini d as the only.
1588RER B GRMPOHIAS PR INMENREN may be ad ‘Jﬁﬁ?r ,
the apeuticallyme ectives?:ogn%paouﬁgr}%ﬁnXatpl%?éé%rlé@%gc _ é%?ﬁﬂ% ﬁ?ﬁ@‘g’fm
desEbFRHEBN may be administered as a part of a combination therapy, i.e.
the compounds of the invention may be administered in 10 comblnatlcl)n
with other therapeutically effective compounds having e.qg. anti-convulsive
O BRSO OHREH EoREBUR AN i Scotoeddve 15
mgfe e tie sy faxiohudechutnehdag limiier mg@mﬁ%a@w!% ARG Rustrate
: : | ium, ot calcium channels the excitatory amino
L SRS RS SeGUBHOHG TEamAen EDso of
lesﬁfﬁﬁﬁ%W&%%fh&ﬁ%?ﬁ@@y@t@mb@rgs@h’énﬁﬁmémﬂaioﬁ%\eﬁ:%dﬁlwase,
or blockade of GABA-uptake or membrane stabilisation effects. Current

anti-gﬁc‘)éwulsive medications include, but are not limited to, tiagabine,

Ong SHRAARapinCsatiaH capreatadsah b beapentinsprgebatiag 5

ca 3
mgéthosthrtiitie; 20l evitiraceiemopherytail “opiramate, zaaisamids as.ue!l
whis @gg@@r%gdoge Q% benzodiazepine and barbiturate class.

One embodiment concerns such compounds of formula I having few or clinically
insignificant side effects. Some of the compounds according to the invention are thus tested

in models of the unwanted sedative, hypothermic and ataxic actions.

One embodiment concerns such compounds of formula I having 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.

As already mentioned, the compounds according to the invention have effect on potassium
channels of the KCNQ family, in particular the KCNQ2 subunit, and they are thus

considered useful for increasing ion flow in a voltage-dependent potassium channel in a
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An aspect of the invention provides a compound of formula | free base or
a salt thereof for use as a medicament. 25 In one embodiment, the
invention relates to the use of a compound of formula | free base or a salt
WRSWHH 43 method of treatment. An embodiment of the inveiftiGRKAWG e 23
a pharmaceutical composition comprising a 30 compound of formula | free
base or a salt thereof and a pharmaceutically acceptable carrier or
mapmahtugthe edwipasifidn saypoumprstheayeftihe eanhodikents@iicable in the

tref@mn @fia@ﬁs&@@PQpﬁgem&nﬂgp%ggﬂpf%%ﬁceg J4Pi52 %O%/Qr? %égaﬁﬁ]&m

chiak B further embodiment of the'invention relates to the use of a co
B rmehas W@é{q}g@é&iﬂ;@’m&@dﬁmhMﬁﬁeﬁmhmmaor disease is

prefiérablyaciutical cotipesiioniociad aatneentyela disease or disorder
wherein a KCNQ potassium channel opener such as a KCNQ2 potassium

channel opener is beneficial. Typically, such disorder or disease is
In epgsepstitbhreGnheugds g tbonsistitigrofise b iseais ISR AMSIBhYy

therHQIGE Sy Bﬁ%ﬁ%‘%&ﬁgﬁgﬂﬂd@d migraine pain disorders,

neurodegenerative disorders, stroke, cocaine abuse, nicotine withdrawal,
In aonfherisRrsdhawarasendn afiths inviarice membodiiménisot thesnyentiofy

coniblaigidansegise Ol compannd of drmula.d free 10 base of a salt
co t 1enr%of for.%lfhe gre@aratlon_ of a pharmaceutical composition for fﬁe
AT e B Y (reransBisaty eHfsiigomne wrds beyiam emiargitoobaulsive

propetited BwecSlelestethiohroilee g rapin e BstNY AHAYHAI SSEH§Rortios may
inci%ﬁ@%‘dﬁ%gpﬁe ﬁ@ﬂ%ﬁ %){!llcei%[jﬁgs and epilepsy such as epileptic syndromes
and

| epileptic seizures. futther embodiment of the invention relates to
the @seinadosmpb ansbdiuiorpatiasidresotateon ahsalisthereof for the

pre i mageutical composition for the treatment of anxiety
oo e pedlare Lo ors
the §edupiliénisisanyloemithxistyandedisarbaiscantidiscases relatad &0

pargg‘ogﬁﬁélgfqgg@pjﬁg% panic disorder with agoraphobia, panic
disorder without agoraphobia, agoraphobia without history of panic
e membrane stabilisation effects.

Current anti-convulsive medications include, but are not limited to, tiagabine,
carbamazepine, sodium valproate, lamotrigine, gabapentin, pregabalin, ethosuximide,
levetiracetam, phenytoin, topiramate, zonisamide as well as members of the benzodiazepine

and barbiturate class.

An aspect of the invention provides a compound of formula I free base or a salt thereof for

use as a medicament.

In one embodiment, the invention relates to the use of a compound of formula I free base or

a salt thereof in 2 method of treatment.

An embodiment of the invention provides a pharmaceutical composition comprising a
compound of formula I free base or a salt thereof and a pharmaceutically acceptable carrier
or diluent. The composition may comprise any of the embodiments of formula I as

described above.
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disorder, specific phobia, social phobia and other specific phobias,
obsessive-compulsive disorder, posttraumatic stress disorder, acute
stress disorders, generalized anxiety disorder, anxiety disorder due to
Ve atiEPItigdical condition, substance-induced anxiety disordd?T282006/060123
separation anxiety disorder, adjustme %disorders, performance anxiety,
hypochondriacal disorders, anxiety disorder due to general medical
oy ey it
ba SRVISE.SPEG 1%33 urther iment of the inventjon relates to
the use of a compoun 1g;éfpormu zﬁ?r%% SRESES PAR O S sy pprment
Gfﬁféﬁ%%tfaﬁ’éﬁfél%ﬁhﬁﬁawﬁé&i @_cm:tpafs;um nlfauitietrerinent a0k KCNQ2
poussitepakainap-ARtBCHATRP VLA el Suplaall: NG NRUIARAING o
thPIN and migraine pain disorders to be treated are selecte _t?om e
TouD consis d) ﬁegmga%g{qq%%gé@s‘ggﬂﬁ{%ﬁm}pgmm and migraine
paingliogathi nmmmamw&%@@é@%&fe? %@éﬁ@_%@@@ﬁ,{%@%@%@%@?l,
cthaigpelis, neuropathic pain related to trigeminal neuralgia an
neuropa%?y%gﬁm&%?g@&to migraine. A further embodiment of the
invention relates to the use of a compound of formula | free 5 base or a
A maidhereoliorthe MiRRRlRIER.At a.RArMaceutsal composition.for the,
treatment. of neurodegenerative disorders. ﬁ:p?gglﬁ/”fﬁpegmé ol formula I free

basg QF A bR P 0B st raeratiensd wabamearstinslerstag drisionthe grotpatment
of edtmsisngradrdlzheimer's disease, Huntington's chorea, multiple sclerosis,
T maﬁotrt?ghic lateral sgplero is, Creujzfeld-dakob disease, Parrk non's

c 0

sefzuie disorders to d{jaééfai f@ﬁﬁl%%fmmwﬂgﬁgng of acute

. |se§ée, encephalo
seigyirefs esonhelgiers \drutsespiatielia mmwmﬁ&mﬁﬁe syndromes and
epilfpstmgsindiiced neurodegenerations, neuronal hyperexcitation states such

as in medicament withdrawal or intoxication and neurodegenerative
diseases of the peripheral nervous system such as polyneuropathies and

A fpolynesitidrserk AR embodinentof ﬁ@@d@%@ﬂ%&i& 185,10,1he Y58,

b of a compound of formula | free base or a salt thereoffor the preparation
% %apﬁ%g‘]rﬁh% ?65%%8%@&%%%@%%&%& compRsitian disdhddreatment

of afmitiedinidediment of the invention relates to the use of a compound of
R e P -
anxiely sghlisorders 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, positraumatic stress disorder, acute stress disorders, generalized anxiety disorder,
anxiety disorder due (o 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.

A further embodiment of the invention relates to the use of a compound of formula | free
base or a salt thereof for the preparation of a pharmaceutical composition for the treatment
of neuropathic pain and migraine pain disorders.

Typically, the newropathic pain and migraine pain disorders to be treated are selected from

the group consisting of allodynia, hyperalgesic pain, phantom pain, neuropathic pain related
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The term "treatment” as used herein in connection with a disease or
disorders includes also prevention, inhibition and amerl]ioration :f;lfs t?fe t
case may be. 25 The invention provides compounds showing effect in a
“f@a?é’f’@?i%){’d?the following tests: "Relative efflux through thePKERER06/060123
channel” Which is a measure of the pgfency of the compound at the target
hannel “"Maximum electroshock” 30 Which is a measure of seizures
to%ﬁ %&Wﬂ%ﬁ?ﬁ%ﬁ&ﬁﬂ?@ﬂ%ﬁ#ﬁﬁl@mém%mmMMmmmwme
paimeiged weizigreme WO 2006/092143 PCT/DK2006/000123 23 Selzures
induced by pilocarpine are often difficult to treat with many existing )
antiseizure medications and so reflect a model of "drug resistant seizures

A firfeenvdlodéizntesfithe shadtimstslaandc GRemi Rl SQIZPOAesRANIeS B e

r shold.at which seizures are iniiated, thus
L s R e S Rl st
of ‘?ﬁmg%?ﬁﬁn@ﬂﬁﬁgfﬁﬁ?&l%ﬁdling" Which is used as a measure of disease

TypeaUsetsinpurasdgenaumal SoiRRls 1hesalng SN dism ?x%%%h%%%r}i’o%é{? |
severe M e animal receives further stimulations. "Electropl ysiologicai
°°“Sls¥‘ 0? %?é%ﬁﬁ‘@@%ﬁ?éﬂ%%ﬂ@%ﬁ@% ratdénle spiysisiogicabirophic

zaterebmmgs,armmmmas@w@&%’iﬁﬁg}%&@g\%@sﬁ@éﬁgﬁﬁgﬁ@

;ﬁw e-activated KCNQ2, K Q3 or |

oy are rgtlg?lr%g% Piagyﬁﬁl%gﬂm%% Kivw%%ﬁql}b?@%‘ﬁlfé%%mogema

trawméﬁﬁwéwm@sm@mmmuupmxemmﬁsﬁimemmqmﬁ@éﬁﬁ;@@ﬁm
. i ' f may be administered alone

A e e K B el e

such ik RO PR ABPal@8uLitees 20 pharmaceutical compositions

according to the invention may be formulated with
A further embodiment of the invention relates to the use of a compbund of formula I free
base or a salt thereof for the preparation of a pharmaceutical composition for the treatment

of bipolar disorders.

A further embodiment of the invention relates to the use of a compound of formula I free
base or a salt thereof for the preparation of a pharmaceutical composition for the treatment

of sleep disorders; such as insomnia.

The term "treatment" as used herein in connection with a disease or disorders includes also

prevention, inhibition and amelioration as the case may be.

The invention provides compounds showing effect in at least one of the following tests:
* “Relative efflux through the KCNQ2 channel”
Which is a measure of the potencf of the compound at the target channel
e “Maximum electroshock”
Which is a measure of seizures induced by non-specific CNS stimulation by -
electrical means

e “Pilocarpine induced seizures”
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pharmaceutically acceptable carriers or diluents as well as any other
known adjuvants and excipients in accordance with conventional
techniques such as those disclosed in Remington: The Science and

V3 YHPharmacy, 19 Edition, Gennaro, Ed., Mack PubR§SHiMEK®E6/000123
Easton, PA, 1995. 25 The pharmace t\;)eal compositions may be
specifically formulated for administrafion by any suitable route such as
the SréiPYEsialyraddly pilberopianyartopital {iftutlitgtatealingny existing
sublingianuitanseeamiak MTAGRIRRAL INjkaPsFtqneal. vaginal and .,

: : Iésl
parenteral (including subcutaneous, mtramuscular,%ntra? ecal,

4

irftraveieuSH nairreaterrhaly ferted andd Shettivaledoubethy e formest” It

will raapprocineskhalthe preisyrdouemilidenend %%Q%dgﬁ%“@e"n

conditi%nlagjdtaf‘g%? of the subject to be treated, the nature of the disorder or
disease 16 BE" sty AFTReRINR frddidrler seizar W HD06/092143
RCTIELOB640800183 24 The pharmaceutical compositions formed by
compiping.the ¢ grswgcr)gend u?é tt}%jnvention and the pharmaceutical X
acceptable carriers are then readiy samiaterle aha Y A8ienis Spescizures

formis Sustaisidel getheodiscicse dsribatas mbadministfatine: Shefesondlations

2y genenistll be pYEsRnIed,p Al dosage dorm by methods known in
un d)S O?%ﬂ

the art of pharmacy. 5 The comp iSrvention afe enerally

utilizEFHE by Hlesinad scaprdings phRENER IHCAIP2KECRRIe KaN DR tafnels
Onearyaipele is an acid addition salt of a compound having the utility of a
freer se. When a compound of the invention contains a free base such
salt AP e e A AN AR AR I e s KON @S orargs are
suspensied. of a free base of the invention with a chemical equivalent of a
pharmaceutically acceptable acid. Representative examples are

mentioned above. Pharmaceutical compositions for oral administration

may be solid or liquid. Solid dosage forms for oral administration include

pfmm@gﬁj%MgﬁI@Ng lozenges, 15 powders, granules and

tablette e.g. placed in a hard gelatine capsule in powder or pellet form or

Thepreshrt Y FBHRGHSP ideiss 1o BhampsswiikdreoamomsipintBhpbempavsistidahe
inveniwpasitiodizéyass ak 3AW NS ation; BaY A8 ISRRIEI IR, G0RISSUEA with

haasaggtgi I(:oatin Sl they can he formulated so as to provide controlled
p. P a‘SleIC(é‘? %G%%%\&} 2 ?ﬁ:afggﬁ%ﬂ{ 1&?{1 511 either single or multiple doses. The

pharmaceutical compositions according to the invention may be formulated with
pharmaceutically acceptable carriers or diluents as well as any other known adjuvants and
excipients in accordance with conventional techniques such as those disclosed in
Remington: The Science and Practice of Pharmacy, 19 Edition, Gennaro, Ed., Mack
Publishing Co., Easton, PA, 1995.

The pharmaceutical compositions may be specifically formulated for administration by any
suitable route such as the oral, rectal, nasal, pulmeonary, topical (including buccal and
sublingual), transdermal, intracisternal, intraperitoneal, vaginal and parenteral (including
subcutaneous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route
being preferred. It will be appreciated that the preferred route will depend on the general

condition and age of the subject to be treated, the nature of the disorder or disease to be

treated and the active ingredient chosen.
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sustained or prolonged release according to methods well known in the

art. Liquid dosage 20 forms for oral administration include e.g. solutions,
emulsions, suspensions, syrups and elixirs. Formulations of the present
W&t stdtable for oral administration may be presented 2 HE&E000123
units such as capsules or tablets, eacéhcontaining a predetermined

amount of the 25 active ingredient, and which may include a suitable

TheRpiatcatiF omaRsipes drampdlmitableitore thatmnpomaydiebinithention and
thégrharaf-acpavdletRpaRBieged SRIHIANQLSY %\Bﬁﬁqi?@mltg 47 %%li'%') '3 Psage
fon?sfléaﬁé{g Okéé?rlﬁl%%“(g’ (?r an oil-in-water or water-in-oll liquid emulsicr.

SUiEbIR phigh s EEtesr Lipiss o fridrinistrtienclise dierenltarionsitiers,
cogmsrilendlyequssdiisbintink andaakiads e Eﬁ@:ﬂ%§ﬁmﬁnwf’ﬁ%aoﬁ

solid carriers are lactose, terra alba, sucrose, cyclodextrin, talc, gelatine,
agar, pectin, acacia, magnesium stearate, stearic acid, lower alkyl ethers
Thgreamauads ebitsmireniqote gstardly, wilizs as ththidikesExamples of
LiMEh 20609214 I dg id carriers.are syrup,
b eanut oil, ,c%ive %ﬁg&%{g@%ﬁ@%ﬁ%& I s?%gﬁﬁcééﬁéilr%?ﬁé‘ét ora
COMBRIBYY Atk e BhbYE &rfryhbase Miden e ghumounshyfithelinerioy contains a
fres batained ralecse prejadalikAQUY I DR A AHEN 35 QBN EM tion o
su%%%@%%%%aﬁ%eoé agle}/gﬂyl distegrate, alone or. mixed with a wax. Any
djuvants or addives uSdaPHeR Iy athamiraisosbeknt piarbatmaangisally
acoratalringd, Romsemvative s:etoplesybesuseadravided that they are
compatible with the active ingredients. 10 The amount of solid carrier may
vary but will usually be from about 25 mg to about 1 g. If a liquid carrier is
Pharmigetiisah repanatitionmizy el ipdthisitonticormasybapobinultipnd itid dosage

forgelfsing-tapsiesensiairiniecianls.ignid surh ARLAER R Anges
onen-a %%%%S %%#Hd is‘uspensmn or. solution. 15.Ta ts may be prépared
PO kNG Ti8 AL i e dratitsritinsrbivd aplating eomeisriniboess carpilet

formmsl;gg}ljerhhquommpfeMgdhﬁmbﬁg&%@%@ﬁﬁ&?%ﬁ%@%cal

hine. ceutical.compositions for parenteral administration )
g R R R
or e pEnBfoRsBilarLtsiants azowidl embtdrie r2Rpowfitisdaibeingredient such as

sustasQnsHRchinsiRiladniegiabls sl ISRSisions prior to use.
«.Depot iB}ie ta%?e formulations g%e%lsgljt% ?gﬁct{g%é ated érétk})%i?]ré't\%%ﬁ figgase
orns*’% %reo ﬁi%%@ﬁpqﬁwﬁ%ﬁ.g. solutions, emulsions, suspensions, syrups and

elinirs.

Formulations of the present invention suitable for oral administration may be presented as
discrete units such as capsules or tablets, each containing a predetermined amount of the
active ingredient, and which may include a suitable excipient. Furthermore, the orally
available formulations may be in the form of a powder or granules, a solution or suspension

n an aqueous or non-aqueous lignid, 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
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For parenteral administration, solutions of the compound of the invention
in sterile aqueous 25 solution, aqueous propylene glycol, agueous
vitamin E or sesame or peanut oil may be employed. Such aqueous
VEBROA%2EHould be suitably buffered if necessary and the licRGd/BHEMH00123
first rendered isotonic with sufficient s%ne or glucose. The aqueous
_solutions are particularly suitable for fmtravenous, intramuscular,
liggih cartagre ouessmng mﬁﬁmﬂgblrmeiah e}idgm?maﬂg%da; gﬁ@t@éﬂﬁ,&ﬁtﬂ?%ﬁ amines,
gﬂ@&m} readily available by standard 30 techniques
poE%own to thggggsﬂ%l%gin the art. Solutions for injections may be prepared
by dissolving the active ingredient'and possible additives in apart of the

TiRahenk rdHeai ahyarRisrRY Stetle WAL 0 IHSHng g S ulian WO
2006/092143 PCTJ{?KZOOGIO 0123 26 to%?gigg%%%?&%%n&é%%en 2D as

SR RS SAAT R e T L distemetanison esmigrhRityaiyasyitable

additive conventionally used in the art may be added, such as tonicity
A resenvatives, anfjoxidants, etc. 5 Other suitable administration
A RS e S e L AR SR epclapies,
Prejevyaly pratishamiplandsprotddad thpichtyrat dosagitie inithehsangedahfietients.

about 0.001 to about 100 mg/kg body weight per day, preferably from
about 0.01 to about 50 mg/kg body weight per day, and more 10 preferred

The aouRbRE 59 5 S8 B SoRYLERR SR Bib agaaliidie: fren abgvadiniste rbduinl g.
If DOBGuitl cAROEL 6 a5aY BBeSpePaffidnlthaydRSAYRS iPo%aGANSAARMWI sont

depend upon the frequency and mode of administration, the sex, age,
ge‘%%% ﬁ?%%%%ﬁ@éﬁ@féﬁ?&}?&?ﬁ%lﬁ ﬁﬁ%ﬁ%‘ﬁfé&w&@&? Pl MatgRsoss diquid
suspevsrityoostheidisorder or disease treated and any concomitant diseases

to be treated and other factors evident to those skilled in the art. 15 The

formulations may conveniently be presented in unit dosage form by
Tablrttpes bedanaies! Wosisisafhe detitecmgedictypictl ondindgsatjeviorsotatiluents

andéabad AUMSHREN QBB PIRERHDGS 2 BEFAAK SHE AR dilD S 4mes per
day may contain from 0.01 to about 1000 mg, such as about 0.01 to 100

mg, preferably from about 0.05 to about 500 mg, and more preferred from

PhabootuB Dy dnialois PARMegIRampareniRial HOURS BHID AScous and
mﬁg [Avenaus i%tf'athg%al intramuscular and similar administration, typically

Ses are n e order of abOL Nt thHa dous @i BiGRgRotarvel as sterile

powders to be reconstituted in sterile injectable solutions or dispersions prior to use. Depot
injectable formulations are also conterplated as being within the scope of the present

invention.

For parenteral administration, solutions of the compound of the invention in sterile aqueous
solution, aqueous propylene glycol, aqueous vitamin E or sesame or peanut oil may be
cmployed. 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 agueous media employed are all readily available by standard
techniques known to those skilled in the art.

Solutions for injections may be prepared by dissolving the active ingredient and possible

additives in a part of the sofvent for injection, preferably sterile water, adjusting the solution
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administration. 25 Typical examples of recipes for the formulation of the
invention are as follows: 1) Tablets containing 5.0 mg of a compound of
the invention calculated as the free base: 30 Compound of the invention
YHIEg924Etose 60 mg Maize starch 30 mg Hydroxypropyl@m@fﬁl}ﬂln
mg WO 2006/092143 PCTJDK20061000123 27 Microcrystalline cellulose
19.2 mg Croscarmellose Sodium Ty&gA 2.4 mg Magnesium stearate
to h8denipd @) ulad Istsitisingaihing Do O Fidtiempe ¥tk Bletha iBYRE e Pials.

: : d of the inventjon 0.5 mg Lactose
A R G i B g s

Proserabees. apdonidartsadearmellose Sodium Type A 1.8 mg Magnesium
stearate 0.63 mg 15 3) Syrup containing per millilitre: Compound of the

invention 25 mg, Sorbitol 500 mg Hydroxypropylceilulose 15 mg Glycerol
© ﬂ%&%@? fi’ﬁ%ﬁ%é?f”@%ﬁ&?%ﬁwaa@s@ﬁ EPIRKSgOIEaNG] 000, gels,

inhalknts, dermal patches, implants, etc.

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 body wei ght per day, and more
preferred from about 0.05 to about 10 mg/kg body weight per day administered in one or
meore dosages such as 1 to 3 dosages. The exact dosage will depend upon the frequency and
mode of administration, the sex, age, weight and general condition of the subject treated, the
nature and severity of the disorder or disease treated and any concomitant diseases to be

treated and other factors evident to those skilled in the art,

The formulations may conveniently be presented in unit dosage form by methods known to
those skilled in the art. A typical unit dosage form for oral administration one or more times
per day such as 1 to 3 times per day may contain from 0.01 to about 1000 mg, such as about
0.01 to 100 mg, preferably from about 0.05 to about 500 mg, and more preferred from about
0.5 mg to about 200 mg.

For parenteral routes such as intravenous, intrathecal, intramuscular and similar
administration, typically doses are in the order of about half the dose employed for oral
administration.

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

1) Tablets containing 5.0 mg of a compound of the invention calculated as the free

base:

Compound of the invention 5.0 mg
Lactose 60 mg
Maize starch ' 30 mg

Hydroxypropylceliulose 24 mg
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3)

4)

Flavour 0.05 mg Saccharin sodium 0.5 mg 25 Water ad 1 nil 4) Solution
for injection containing per millilitre: Compound of the invention 0.5 mg
Sorbitol 5.1 mg 30 Acetic Acid 0.05 mg Saccharin sodium 0.5 mg Water

compound of the invention is meant one of the

formula

| as described herein. 5 In a further aspect

embodiments of
the present invention

relates tilisirsErRiBHiae pelpiasng a compoun8.2ftbe invention as

describegds-thedpdpguRrepaeation of the gamp

10 The
general

C3 _8-e

ounds of the invention

&g esent |nvent|on relates to a compound represented by the
SERETEE 9 8% rjR3 R1 0 I &4fferein 15 gisOorl; each of R

and R2 is independently selected from the group consisting of halogen,

R e e T —

halo-C3hgi&ghsatk(en)yl, halo-C3.8-eycloalk(en)yl-Cl_6-alk(en/yn)yl, 20

C1.6-al

C3.8- cycloa k(en)yl -C1.6-aik(en/yn)yloxy; »
9

denpaECFuBagygloalk(en)ylogy and

mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate . 0.63 mg

Syrup containing per millilitre:

Compound of the invention 25 mg
Sorbitol 500 mg
Hydroxypropylcellnlose | IS mg
Glycerol 50 mg
Methyl-paraben 1mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mL
Flavour 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL

Solution for injection containing per millilitre:

Compound of the invention 0.5 mg
Sorbitol ' 5.1 mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1mL
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and R3 is selected from the group consisting of Ci_8-alk(en/yn)yl,
C3_3-cycloalk(en)yl, C3-8-eycloalk(en)yl-Cl-6-alk(en/yn)yl, optionally
substituted Aryl-Cl_6-alk(en/yn)yl, 25 optionally substituted

WS cloalk(en)yl, optionally substituted Aryl PCT/DK2606/000123
C3.8-cycioalk(en)yl-Ci_6-alk(en/yn)yl
Cl.6-a|k(en/yn)yI-C3_s-heterocycloal?&en)yl- Ci_6-alk(en/yn)yl,
Cis-heterocycloalk(en)yl-C16-alk(en/yn)yl, Ct_6-alk(enlyn)yl-

8-heterocycloalk(en)yl-C1.6-alk(en/yn)yl, Heteroaryl-C1 6-alk(en/yn)yl
R e A
foxpBUs-Egekrati{bed Perelateroaryl-C3.s-cycloalk(en)yl-Cl.6-alk(en/yn)yl,
NR4R5- C1.6-alk(enlyn)yl, NR4R5-C3_s-cyeloalk(en)yi,
NR4R5-C3-s-cycloalk(en)yl-Cl-6-alk(en/yn)yl,
In @iﬁg-%?ﬁ(@ﬁw IBYE _igygmégﬁ Fﬁﬁw t0 a method of preparing a compound of the
infedtntysalea) omy-©libwatigen3lyn)yl,
C3-s-cycloalk(en)yl-Cl.6-alk(en/yn)yloxy-Cl-6-alk(en/yn)yl,
halo-Cl-6-alk(en/yn)yl, halo 5 C3_s-cycloalk(en)yland
halo-C3-s-cycloalk(en)yl-Cl.6-alk(en/yn)yl; wherein each of R4 and R5 is
-~ : selected f the group. consisting of hydrogen,
R P R
C3-s-cycloalk(en)yl-C1.6-alk(en/yn)yl; as the free base or salts thereof.
ThtQrEba compends atihe inveniinneidhegpnars tﬁér%ze&h@rbl WherainR',
R2, R3 and q are as defined above may be prepared by the methods as
represented in the schemes af¥as gfscribed below. 15 In the
compounds of the general formulae [+ XV, R', R2, R3 and g are as
defined under formula I. Com ral formulae I, VII, VIII,
IX, X, Xl and XIllI are either o) t 20 commgecial sources, or

prepared by standzgd’m ouls, k téthemists skilled in the art.
Scheme 1. R2 R2 R2 H%jN N R

NRIRICNNR1 11J111J IV
Compounds of th al formula 11l (scheme 1) n&y be prepared by
reacting compounds

wherein
qisOorl;

each of R! and R% is independently selected from the group consisting of halogen, cyano,
Cig-alk(en/yn)yl, Csg-cycloalk{(en)yl, Cs.g-cycloalk{en)yl-C,¢-alk{en/yn)yl, halo-
Cis-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl, halo-Cs g-cycloalk(en)yl-C;.¢-alk{en/yn)yl,
Cr¢-alk(en/ynyyloxy, Csg-cycloalk(en)yloxy and Csg-cycloalk(en)yl-Cy_¢-alk(en/yn)yloxy;

and

R’ is selected from the group consisting of Cy.s-alk(en/yn)yl, Csg-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-C¢-alk{en/yn)yl, optionally substituted Aryl-C;.¢-alk(en/yn)yl,
optionally substituted Aryl-Csg-cycloalk(en)yl, optionally substituted Aryl-
Cs.g-cycloalk(en)yl-Crs-alk(en/yn)yl, Cr.¢-alk(en/yn)yl-Cs.s-heterocycloalk({en)yl-
Crs-alk(en/yn)yl, Cig-heterocycloalk(en)yl-Cis-alk(en/yn)yl, Ci¢-alk{en/yn)yl-
Csi.g-heterocycloalk(en)yl-Cre-alk(en/yn)yl, Heteroaryl-Ci.¢-alk(en/yn)yl, Heteroaryl-
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25 of the general formula 1l with bis-(2-haloethyl)ethers, with or without the

addition of bases, such as trialkyl amines, potassium carbonate or

lithium-, sodium-, or potassium alcoholates, with or without the addition of
WAHREXth as sodium iodide, in a suitable solvent, such &6 TdMR#H#00123

sulfoxide, N,N-dimethylformamide or ethanol, at a suitable temperature,

such as room temperature or reflux&@mperature. 30 WO 2006/092143

AR ooy s gl G
Cr BTN BE KoY TP RS R o Rt KGN R ey vl
cl-ggg%(%%ﬁmfﬁﬁsﬂé?agﬁﬁ?ﬁﬁmgmm@nm@mnﬁ'_tﬁékémﬁwa)ﬁuita%fg

, | ide, Ari ;
C3’%&'f§8ﬁﬁ§é£é§1ﬁ] f 658{ d %yg?xr%"ixfd"r"es {fﬁ%ﬁgﬁ%}%%%g rlf)ﬁff)lér?a{{%eﬁ’%tj3;1’6l
C3 fenertdiends! 4od bxanthlearsidabiribedbysRIE D/ yaeyia whideitand J.H.

A arative. ation. | ) D
ea"&é’ﬁ%ﬁ %%%e?%%ﬁh@%%%%%f% %ﬁ?g;ﬁlo{rgs, Londo%%%ﬁ%%g@#& %@E. R2
C1- R/ ok Rogcysimaliferiiod Seresialeepine ol eﬂé’&%’ npounds

as 10f e genesakiarmidladf (scheme 2) may be prepared from compounds of
the general formula Il by nitration reactions known to chemists skilled in
the art as described under scheme 1 for the preparation of compounds of
the general formula IV. Compounds of the general formula IV (scheme 2)
may be prepared by reacting compounds 15 of the general formula V with
suitably substituted bis-(2-haloethyl)ethers as described ynder_scheme 1

Théaothpoprdpafatiomusrsism pbthedeestroh©renker b 1Wossindi i BSdhefhd 3318 85
defﬁ%d%%o%'}% bt ﬂ}‘éi%% @%Br’ieﬂmcﬂ B lcgM Nk (N henes and as

described below.

In the compounds of the general formulae I - XV, RY, R% R? and q are as defined under

formula I

Compounds of the general formulae IT, VII, VIIL IX, X, XI and XII are either obtained from

commercial sources, or prepared by standard methods known to chemists skilled in the art.

Scheme 1. )
R2 R2 Rz

= oS 5 NO:
| — | — b
HN" N~ Rt NN TR rONTONT R
0
i 0. o v

Compounds of the general formula ITI (scheme 1) may be prepared by reacting compounds
of the general formula II with bis-(2-halogthyl)ethers, with or without the addition of bases,
such as trialkyl amines, potassium carbonate or lithium-, sodium-, or potassium alcoholates,
with or without the addition of catalysts such as sodium jodide, ina suitable solvent, such as
dimethy! sulfoxide, N, N-dimethylformamide or ethanol, at a suitable temperature, such as

room temperature or reflux temperature.



10

15

20

25

OJ IV 0J VI OJ | Compounds of the general formula VI (scheme 3) may
be prepared from compounds of the 20 general formula 1V, by reducing
the nitro group to an amino group, with suitable reducing agents such as
VO 9PéHHowder in the presence of acid such as acetic aSidTOREHIEBY 23

hydrochloric acid, or by hydrogen gas or ammonium formiate in the
presence of a suitable hydrogenatioB(catalyst such as palladium on
activated earbon in_suit I

o B e e ks ot he

genigrabifarionlaAlichyatieioniregetj el brielsrde shamisisdiliisdii Behatidets

reaBSoRGHHC NG RURMSURLRT LRNdHieAS WelkkBPviaChemists skilegole $BRrent,
art. WO 2006/092143 PCT/DK2006/000123 31 Compounds of the

sucheilapial PRt FeseiResHe BPHdsl b HiaprsatsEh ORERBRAILIR tEig Poid
or HQtgRLeRalder MLlBpYdpalite sinipdhteveteciophilinpleagents;iBatbyel oDt de la
not limj 0, ,Suitably substituted carboxylic.acid, fluorides,,carboxyli )
M T, ST R R PR 4556,
Bugearwoxiiti SeicidifinRybilicsmpactivaded. d8&s, chloro formates, and with or
without the addition of bases, such as pyridine, trialkyl amines, potassium
carbonate, magnesium oxide or lithium-, sodium-, or potassium
alcohSatE%: in a suitable solvent, s %h as ethyl acetate, dioxgpe,

tetralrydrofy b“ran, acetonitrile or diethyl ethgr, at suitable tempgratues,
such as mmperature or reflue?ature. Activated éstéfs 16 and
carboyylic:sEitkanhydrides cantye prépared from suitaply subsfitured

carboxylic gcids under conditions kngwn to chemists Skilted inthe art, for

example as described by F. Albericio and L.A. Carping, "Coupling
CopapgyENesCA i £EnTiSAPIRIME (RS PR SEPrSb Repregr el the
ger¥AtIesifI PR thOdikiBnAGRUSMIRIIIRs S Mewmitodkillabih thieahaxyiscribed

cid halides can be prepared from suitapl bstituted carboxwylic acids by
G RN Wi B8 FRREAIE S B BTk W RERFIE Pk Do,

oxalyl chloride, phosphorus tribromide or phosphorus triiodide under

CO%AO %gé'i%nﬁf \g%l R@Q&Xﬁi rfo@n%tflﬁvi ﬁ%%%eﬂ %HaSP Be%&p%ﬁf&?ﬂ%%%cﬁ?g B@m{a\bunds

[I'll Compounds of the general formula Il (scheme 4) may

of e prepatdermylreYctite %@%g%ituted bis-(2-haloethyl)ethers as desciibed under

scheme 1 for the preparation of compounds of the general formula IIL

Scheme 3.

NTONTRI N | NT R N

o v o - o .
Compounds of the general formula VI (scheme 3) may be prepared from compounds of the
general formula IV, by reducing the nitro group to an amino group, 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, ethyl acetate or tetrahydrofuran, at suitable temperatures or under
ultrasonic irradiation, Alternatively, tin (II) chloride or sodium dithionite can be used as

reducing agents under conditions well known to chemists skilled in the art.
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20 of the general formula VIl with sodium amide in a suitable solvent, such
as xylene at a suitable temperature such as reflux temperature for

example as described by J. Lecocq, Bull.Soc.Chim.Fr., 1950,188.
VBepesedB4R2 N R1 N R1 ( N~ VIII VII Ix 25 Compounds of RE&/ s pieeto0123
formula VII, wherein R2 is F, Cl, Br or | (scheme 5), may be prepared

from compounds of the general formd# VIII, by means of WO

2006/092143 PCT/DK2006/000123 32 metallation and subsequent

reaction with a suitable electroghile known to chemists skilled in the art,

Caranayrslsfoprstepakioeatlend Gshstg Mrmasnbsrarantis driesnecorspgunds of
thdelamathyiRipendinglzingate: with:paaeoke pé R ditienef mswiiahigted to,

electrophile such as flyorine, chlorine, bromine, iQdine, carbon .
St AR kR R e
braniddsabytoafdiancidtisdiday leateospbeattitomIsdeias adtd/ Aedrestamchloro

erat ore S rib F nai G '
T P B T b o O A SR,
polghvelTRboaFie.Oragicain Sakisrpel B WiasbdurD. pricpsdpeduirorroholates, in a
sufPQIngs ofithe raldarnalaxkte ¥ RARS @ MelalialiRRiaBddicthyl ether,

subsequent electrophilic aromatic substitution as described above.
at BiiGln L EPRTERER SUIINRPRPRIN IS R ACRE LSBPPHR) (il tpdesters

and EhfboLyio usids.0h e e oar dkiprpaled ibnnhintaly Rbisituted carboxylic acids
|.6-al

en/yn)yl, C3_g-cyclpa l, .15 .
g R Tt CH RO R . SRRl g fgioes b T
Nl 081BcjciGmlion)Tomlaiosaayeloal(sry-0l (e ayriypoloo:
Soéﬁﬁpﬁ&?@;@hfﬂ@yygﬁz&?ﬁ%qu%,%&Q@&Hﬁqﬁ&g, NE09DAA dormula Ky tic

by mearis of cross-coupling reactions known to chemists skilfled’in the art,
acgi ;@%Ié%s EEYhsHreBHsil AP rESIiabbTahstiater rarhy el Reibinagdigation with
reab &8 SGEIERS but not limited to, thionyl chloride, oxalyl chloride, phosphorus tribromide

or phosphorus friiodide under conditions well known to chemists skilled in the art.

Scheme 4,
R2
= b
o |
N™ "Rt H,N
VI

Compounds of the general formula II (scheme 4) may be prepared by reacting compounds

R2
2

e
N” "R1
TE

of the general formula VII with sodium amide in a suitable solvent, such as xylene at a
suitable temperature such as reflux temperature for example as described by J. Lecocq,
Bull Soc.Chim. Fr., 1950, 188.

Scheme 5.

R2 R?
~x s e
~
N~ "R1 N~ R1 N
VIIl VI ). 4

Compounds of the general formula VII, wherein R? is F, CI, Br or I (scheme 5), may be

prepared from compounds of the general formula VIII, by means of
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1977, 42, 1821), Sonogashira coupling (K. Sonogashira, Y. Tohda and N.
Hagihara, 20 Tet.Lett., 1975, 16, 4467), or other transition metal catalyzed
cross-coupling reactions such as copper catalyzed reactions (W. Dohle,

WO RA Mty and P. Knochel, Org.Lett., 2001, 3, 2871). CoMeiGRIReE6H00123
the general formula VII, wherein RI isﬁ< l.6-alk(en/yn)yl,
C3-8-cycloalk(en)yl, 25 C3_g-cycloalk{en)yl-CL6-alk(en/yn)yl,

mytallatien %%W@Wﬁ?}'[‘eﬁ%mf% eyultsdiie(eledytaphile known to chemists skilled

in fhalar@mgswmmsg s@cﬁ'%%ﬁlﬂﬁhﬁﬁﬁ hemg:Gh ﬁg%u@?g;gglgﬁg

o I? qf the general formula XI, by means of cros
R EC Pb A Ve DB SHIOon 8 Aok s00BUpD0ATE
ﬂueﬂnAddﬁmmallvrmﬂdes, ewﬁl ganRSRLIRIENHBNAMISIRILRY, | Lssuueabie

ared fro ompounds of the general
Sozwa%&?gpg%meaﬁg% caat%lf}%la & PR AL 8¥R RS oWeh °fe or room

formula X
temgarrisdosiatiaante ﬂﬁedmlﬁbﬁdakamméoagzd esdriheQuaydinef, @5akedron, 2001,
57, 49sganomet.Chem., 1973, 54, C57-C58. 5 Compounds of the general

formula VII, wherein R' is cyano (scheme 6), may be prepared from
compounds of the general formula Xl, by means of nickel-catalyzed

Comyanadion eaaliens a&@@@wrg,e@@@mﬂ@ £ Ulqsso%shl% general,.
Pl‘elg Q&%%&/II Wher (l{]l} R2 (scrg) 6), may be prepare rom
Hege s FYIQ*%IRE Br, by means of

ompoun
mef@i@@@mmmewldnamphﬂmﬂ@ﬁﬁe achiansias deaesibed Ahwve.
Scheme 7. R2 RZ XN XII'(lll: R1=R2 =halogen) RINR1INNR1O |

R2

Scheme 6,
Br R2 R2
= =% R
= -
N R1 N™ "R1 N Br
X (VI R2=8p Vi XI(VIL R1 = Br)

Compounds of the general formula VII, wherein R? is Cyg-alk(en/yn)yl, Cz.s-cycloall(en)yl,
Csg-cycloalk{en)yl-Ci ¢-alk(en/yn)yl, halo-Cy.¢-alk(en/yn)yl, halo-Cj.g-cycloalk(en)yl or
halo-Cs.g-cycloalk(en)yl-C).¢-alk(en/yn)yl (scheme 6), may be prepared from compounds of
the general formula X, by means of cross-coupling reactions known to chemists skilled in
the art, such as Negishi coupling (E.-I. Negishi, A.O. King and N. Okukado, J. Org.Chem.,
1977, 42, 1821), Sonogashira coupling (K. Sonogashira, Y. Tohda and N. Hagihara,

et Lett., 1975, 16, 4467), or other transition metal catalyzed cross-coupling reactions such
as copper catalyzed reactions (W. Dohle, D.M. Lindsay and P. Knochel, Org Lett., 2001, 3,
2871).

Compounds of the general formula VII, wherein R! is Crg-alk(en/yn)yl, Cs.g-cycloatk(en)yl,
Ca-g-cycloalk(en)yl-Cyg-alk(en/yn)yl, hale-Cys-alk(en/yn)yl, halo-Cj g-cycloalk(en)y! or
halo—C3_3~cycloaIk(en)yl-Clé—alk(emyn)yl (scheme 6), may be prepared from compounds of

the general formula XI, by means of cross-coupling reactions as described above.
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R2 NO2 NO2 NN RI R1NRI XV Xl (N: Rl = R2 = halogen) 15
Furthermore, compounds of general formula Xl (scheme 7), wherein RI
and R2 are halogen, can be prepared from 2,4,6-trihalopyridines of
WAt idithula XII, wherein Rl and R2 are halogen, by nitrBGSP 404023
known to chemists skilled in the art ag escribed under scheme 1 for the
reparation of compounds of the general formula IV. 20 Compounds of
Fropprrauiy ¢fchregeact)] fvirenki VR ahe82 Rt eshalogamcinay emay
belprepatacBin o ATROS hAS R PRt ORISR I NG RS 2P
halogen, by reaction with morpholine in a suitable solvent stich as
Y NG PSERBX SR K AR SiRcers et wnamoloeitiossrtbe by L.
Caschdjtiodr giase s ieh BeRYFidios7 trisgkyl WO 2006/092143
PCT/DK2006/0001.23 34 amines, potassium carbonate, magnesium
oxide, at suitable temperatures, such as room temperature or reflux
Compapeianiiticqompddouisib Yenetalsip My cyay QIR LD prepered
fr reaction with morpholine in a_ .
B B e o ng
reaghignsrsdiraiiedhabadstition of bases, such as pyridine, trialkyl amines,
potassium carbonate, magnesium oxide, at suitable temperatures, such

as roo perature. or reflux temperature. Additionally, compounds of
Cogkrindr f’y%efén é{fﬁ%ﬂ%}égra@?f% %%ﬁé\gcﬁqaw e mevaberepxisd from

comgonndamhmmf Somamniowhesnist &@%léﬂ%qlﬂg:c ;Jseah @b@&gﬁ%{'&%ﬁg

r or the preparatipn,of compounds of the general formula

rea%&@uﬁ%@%é %‘f’gﬁ?gggﬁ‘aseg rglygeerclieal’f%(f“f%rmula IV, wherein R' or R2 or .
both R" and R2 is cyano (scheme 7), may be prepared from compounds
of gesera formula XV, using 15 cyanation reactions as described above.
Compounds of general formula Ill, wherein R or RZ or both R1 and R2 is
cyano, maybe prepared from compounds engfal formula X1V, using

cyansgfi ctions as described above. Compounks iofihe:general
formulalll, wherein R1 is Cl-6-alk TIE3: eloallc(en)yl,
ig ], wher ‘(fﬁhn gy (en)y
l R2
NO
Xy 2 -
N7 N7 R4
f ) O(\
R17 "N7 “Ri1
xv
Xin (I¥: R = R2 = halogen)

Iurthermore, compounds of general formula XTI (scheme 7), wherein R1 and R2 are
halogen, can be prepared from 2,4,6-trihalopyridines of general formuala XI1, wherein R1
and R2 are halogen, by nitration reactions known to chemists skilled in the art as described

under scheme 1 for the preparation of compounds of the general formula IV,

Compounds of general formula XIV (scheme 7), wherein R1 and R2 are halogen, may be
prepared by from compounds of general type XII, wherein R1 and R2 are halogen, by
reaction with morpholine in a suitable solvent such as dimethyl sulfoxide or N-

methylpyrrolidinone, and with or without the addition of bases, such as pyridine, trialkyl
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20 C3_s-cycloalk(en)yl-C1.6-alk(en/yn)yl, halo-C1.6-alkk(en/yn)yl,
halo-C3_3-eycloalk(en)yl or halo-C3_s-cycloalk(en)yl-Cl-6-alk(enlyn)yl
(scheme 6), may be prepared from compounds of the general formula
WIOBOPAAENS of cross-coupling reactions as described abovERSEREp6E00123
6). 25 Compounds of the general formula Ill, wherein R2 is
C1-6-alk(en/yn)yl, C3_8-cycloalk(en)J#

amﬁ %Bg@‘%g %@a@l}% &%%%(QQMMIJQ%Q SRR es, such as room

3-s-eycloalk(en)yl or halo-C3_s-cycloalk(en)yl-Cr.6- aIR(en/yn)yI
tergpernbiFRos Yoy isapsrailEied from compounds of the general formula
XIV, by means of cross-coupling reactions as described above (scheme

c 9 38&%2? %g#f?/d?séget ene lé%;{grgl%l \(émV\érg)?anéGn%s of general type XIII by
S Bal

reaa%xgvﬁﬁdﬁaﬂiheﬁitﬂ iﬁ?&@tﬁ%{ﬂ”ﬂ%ﬂr}yﬁ shaloaCdiGedhiy{enlforide or
N- elﬁ ?rllgr?elkgng)%it%rop\%}%c%%ﬂ%e %Xﬁ f Eﬁ%l:é: Ju@haA é%ﬂ Xﬁ’;}y Itr1alkyl
1(1 L , may be prepared

rom compounds of WO™2006/0
anm@sr/wazﬂg@ve@@m@esma@eg@m&dm @hww BpaBsEHEsepuch as room

te %@M&&J&%ﬁ%&@%@é g%ﬁﬁ@ﬁﬂﬁ%@ﬁ%éiﬁﬁ?&%eﬁér@%@@m&ﬂe

eneral formula’1V, wherein R2 is Ci.6 nlyn)

pr@@fﬁglévabﬁwemws BlEens R SRSIRE DY REE %na{ﬁ?@%ﬂ%&i}ﬁ“’n to chemists
slull'l@lfpngheﬁa:@'ké@@éyﬂbé‘d bale:GahSnaytiRalkiepibantion of compounds of the
3 8- c oalk(en)yl-Cr_6-alk(en/yn)yl (scheme 6), may be prepared
ge’ﬁ% ds of the general formula XV, by means of cross-coupling
reactlons as described above (scheme 6). 10 Compounds of general

Fu&%{cyc oaﬁﬁgﬁ%ﬁ} lgt é %i%%ﬁ%/%ﬂe%‘%%l*ﬁ%%@fyw)ﬂgw is

oxy or C3.8-cycloallc(en)yl-C i.6-alk(en/yn)yloxy, may
cy@@ﬁ@wﬁhwémma%@%%ﬁ%ﬁﬁﬁ%@@%%@a& wWitihe

cy ARRAPISLE: SR M Bes SABRH Hso 4. RRAAB ST @k@&ﬂ&q'a@mdqmm&amﬁm‘ or
presenc of base such as_lithium-, s

otas iu
ROl R SRy 09 BOAASURT UM S SR AP OT s SRy
usia patalyatsuatvassappaitsdltaterdn a suitable solvent such as
dioxane, at suitable temperatures, such as room temperature or reflux
temperature. Compounds of general formula [ll, wherein R' or R2 or both

Cmm@zfﬁmmmmm%wmy@@aﬁ@&@ymlog s-cycloalk{en)yl,
O3 R 1oy A QAN EN) VLG ErAKI SNAIMEXYalk(en/yn)yl, halo-Cs.g-cyeloalk(en)yl or
halo-Cs.g-cycloalk(en)yl-Cys-alk{en/yn)yl (scheme 6), may be prepared from compounds of
the general formula XIV, by means of cross-coupling reactions as described above (scheme
6).

Compounds of the general formula 111, wherein R? is Cye-alk(en/yn)yl, Cyg-cycloalk(en)yl,
Cs.g-oycloalk(en)yl-C;¢-alk(en/yn)yl, halo-Ci.g-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl or
halo-Cy.g-cycloalk(en)yl-Cys-alk(en/yn)y! (scheme 6), may be prepared from compounds of

the general formula XIV, by means of cross-coupling reactions as described above (scheme

6).

Compounds of the general formula IV, wherein R! is C,-alk{en/yn)yl, Csg-cycloalk(en)yl,
C.s-cycloalk(en)yl-Cy.s-alk(en/yn)yl, halo-Cy.¢-alk({en/yn)yl, halo-Cs.g-cycloalk(en)yl or
halo-Ca.g-cycloatk(en)yl-Ci.s-alk(en/yn)yl (scheme 6), may be prepared from compounds of
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20 may be prepared from compounds of general formula XIV by reaction
with the appropiate lithium-, sodium-, or potassium alcoholates or
alcohols in the presence of base such as lithium-, sodium-, or potassium
Yyaresddét 4ithium-, sodium-, or potassium hydride, and witHPEF RT3
addition of a catalyst such as copper%l%llfate, in a suitable solvent such as
dioxane, at suitable temperatures, such as room temperature or reflux
thegrrserateraus N bitivwatly ofordartmipliagationiofRisalteRB: CHBROUTREN
6).containing a methoxy-group, can be demethylated by methods known to
chemists skilled in the art, such as treatment with boron tribromide in a
suitable solvent, such as dichloromethane, at suitable temperatures, such

CozzpouBisnfdanpdaemidvatu. [Theresilling;paenals can Hian o, alkylaier.
Cg_?ié %%ig’ ﬁp nggi%ég/cl'ﬁm%sbt&s %illeilgip the art. Such methods ’
include: )ﬁ% & TEEEOR With elSQropritedcaiehvhdalryt ehiisirad@myl or
halgrbmigesloalidnbiides:abibanizy bticheiiot)esay CarpRiE A B 6RRIgSSds of

theQleSaFRIGAGI SN ' i ‘ nce of suitable bases, such as

. %tratassium c%%b%ﬁé?g%%ﬁigﬁa ?é%gf\?ﬁeﬁl, ST B5HSRSH 8‘?&?&1‘}{6\?@6‘3‘“

)- 2006/092143 PCT/DK2006/000123 36 NN-dimethylformamide, or
1,2-dichloroethane, at suitable temperatures, such as room temperature

lux temperature; (b).the reaction, with.alkyl alcohols under conditions

o R i ’r?aﬁ?sww%s%f%@%ﬁmg 1981, 1). 5
C*'@W@‘W@Wﬁjﬂmﬁ%@ﬂwﬂmﬁpﬁﬁm A SEBB HiYioxy,

a ted reaction condifi can be protected and”
e e by oo R o AL RN Rt e erarmpiee
lithivungsodinad ohpvisasiGrabinboladsRIGIMEWE s HE mteeiveod RIS as
lithiEgaARKIRNALNGSHo 26k gl ] leydatersci 1991 In particular,

1. Aydra r%p?‘é ;,n be pﬁffgggﬁgag@gﬁﬁ n’o%%?inﬁljtréd P ﬁeﬁ%ﬁ%@?ﬁ%ﬂ?ﬁg
W nén@%ﬂgf-, ﬁ?flﬁﬁ*éﬁheﬁﬁi%aéﬂlw kit opresssukikyriee prigdesdlivynt such as
diox@onoyastitderengiions@ayR seeiseinalkanes ok AlkCRES Bture.

reduction with hydrogen gas or ammonium formiate in the presence of a
suitable hydrogenation catalyst such as palladium on activated carbon or
Compgindmeiosreasal frauulbBartuncin Blitabl2edvenks spe¢RBs methanol,

104 HEIYLOIANN L MRV mBralyres o prample as
q%scribe by S. Sieg{’e'tl! , "He%ef%%e egus}éal)é(fﬁlaéﬁ%%n Pf){g%ffaggg engfp(},y—l@‘y’
may M PRI eurmorars REge el by KIRE bisracBoppikiifedppropiate
lithiergamiam-, or potassium alcoholates or alcohols in the presence of base such as
lithium-, sodium-, or potassium hydroxide, lithium-, sodium-, or potassium hydride, and
with or without the addition of a catalyst such as copper sulfate, in a suitable solvent such as

dioxane, at suitable temperatures, such as room temperature or reflux temperature.

Additionally, for further variation of R' and R?, compounds containing a methoxy-group,
can be demethylated by methods known to chemists skilled in the art, such as treatment with
boron tribromide in a suitable solvent, such as dichloromethane, at suitable temperatures,
such as 0 °C or room temperature, The resulting phenols can then be alkylated by methods
known to chemists skilled in the art. Such methods include: (a) the reaction with
electrophiles, such as alkyl chlorides, alkyl bromides, alkyl iodides, carbonic acid chlorides,
carbonic acid bromides, or carbonic acid anhydrides in the presence of suitable bases, such

as potassium carbonate, in a suitable solvent, such as tetrahydrofuran,
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Press, 1991. 20 Preparation of the compounds of the invention Examples
Analytical LC-MS data were obtained on a PE Sciex APl 150EX
instrument equipped with 25 atmospheric pressure photo ionisation and a
VEhiHE@284C-8A/SLC- | OA LC system. Column: 30 X 4.6 AfTAMGIeH000123
Symmetry C18 column with 3.5 m particle size; Solventsystem: A =
water/trifluoroacetic acid (100:0.05) a QB =
N wWadenalegtfoniteiteideifloot dadietibaeith4b: 05 Sud3hMethreitiae at & aslied

' i 9 t 0% B.in 4 minutes and with a flow rate of 2 .
e R O e A ol Seeanions
kngia g BpMigeoineeseionton Witengtr) Swefexprasstdin minutes.

Preparative LC-MS-purification was performed on the same instrument
with atmospheric pressure chemical ionisation. Column: 50 X 20 mm

CORURYE SRR YRTH T SR Z 8IS BBRYgZ U, pot compatible with
suBEFAD k20060003 RBnS ¢M et pdiddreangRGGMAMINNWIT R0%AL0

0% B.in 7.minutes and with.a floy rate qf, 22,7 mL/minute. Fraction
e A oL BB YRR U S OseRa B O-M. Was,
Proiechive sTops FORgarticwerahdlight) tetaioe i itbtainescon @ Mromess ticular,
hvlG A 5 MUX sauipned, with . rs 2488/Sedex.754 detegtor .. .-
J[systgr%m llolumn: 0X 4.6 rtﬁr%u\tlvlgé?}g%éygrﬁ%e Erziln&l 18 Coltr ln’\%fﬁ"ﬁ(%%l%’

triagxlsibyb-aUel-op ibrestem: A = water/trifluoroacetic acid (100:0.05) and
B = water/acetonitrile/trifluoroacetic acid (5:95:0.03); Method: Linear
radient elugcér'ly\gith 90% A to 100% B in 4 minutes and with a flow rate
tel

AlIRSS BIIRATSTRY PRRREAIR radivnmmashbeimdureditabonss @ alkqmesbrm)
recamtiobOMiEh Sfitrace gaher retentidnot BesidR rarteuyansast NsHumItes.

-MS. i Varian CP 380 t h fitted
R R e B 3 e L R RO harhaped
carfipgniefiitadle sokvanrcoishlesimgslanghridm Sdtor te20QAlIofitrap M asisable
tenﬁi&%ﬁ%@ﬁiﬁéﬁﬂ%ﬁoﬂ:@mm}%.r@ii%gé?,s*}f&&l@@njeoﬁlgl.ggy%@%:oh@rigf%aﬁon

@J#gignut (caggiergas was helium), oven gradient: 0-1 minute,
of (it AR SBERSH0E CORY SRSy SOUF ST SheRralidi rBetaeacn

Preat, 3080113 MHz on a Bruker Avance DRX500 instrument.

Preparation of the compounds of the invention

Examples

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped with
atmospheric pressure photo ionisation and a Shimadzu LC-8A/SLC-10A LC system.
Column: 30 X 4.6 mm Waters Symmetry C18 column with 3.5 um 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-purification was performed on the same instrument with atmospheric

pressure chemical ionisation. Column: 50 X 20 mm YMC ODS-A with 5 pm particle size;
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Deuterated dimethyl sulfoxide (99.8%D) was used as solvent.
Tetramethylsilane was used 20 as internal reference standard. Chemical
shift values are expressed in ppm-values relative to tetramethylsilane. The
WOIAAGAbbreviations are used for multiplicity of NMR sign&ST/8k2006/006123
singlet, d = doublet, t = triplet, q = quay. t, qui = quintet, h = heptet, dd =
double doublet, ddd = double doubledoublet, dt = double triplet, dq =
Mgtheid insaredientwiptismo tin6ts, Ao oAdtiet Amehbies Brdadisiaglety rate of
222D aRanat i | 4-(4.6-Di l:pyridin-2:yD)-marpholine.
2-Amino%%g?§r%%%@r§§%e(%a§ 8()3%%8 %@cﬁﬂ%ﬁ%ﬁ? g}éseé%g:? IrlﬁL),
sodium iodide 30 (6.13 g) and triethylamine (137 mL) were mixed in dry

ANIPHANECRDTORTIST (L ihuodalzRIuanm AR AR r.oT 4-
W I eatx?r/bé' %é%?tué;ted(?ggﬁeous sopllum bicarbonate (2:1:1, 75_

Vi Sl e Ve R et R s conechted.c
mugth{Atese SranentBy 208 cobymiivathamshinepaeigRieD TRSRHMRISM: A =
wRONCEIMS ' ) : WO 2006/092143 ..

aE’ CTID Kzf%%%; %’)& O%%%%?O?B@rg% %%%er %§5r?%i3t%ﬁ%1§é6tﬁ%ﬁ%%eﬂl%ﬁﬂ@ous
Ry Ok Msehedid dssmerydirsteiutidndyith@0phAded Seidbated mbthisend with a
floRoeon PR SRINASheE:W iﬂ%@umdéxﬁﬁﬁéﬁtﬁjﬂ%QQgEﬂ&nB?%%u\? oL gnq?%gd
E YRS madg basic with the addition of concéntrated aqueous soditim
Ihyd‘r:r&)‘éﬁj§%§66Fﬁ115‘°%818§<ﬁ&)c?§?d%$§é‘dwfaéétate (5x 200 mL). The

organic phaes was dried over 5 magnesium sulfate and concentrated in

/ iIsh.44.0.g (56% yiel e title compound as a black oil.
Gdr%?c%%%%o%gn%%nu%eﬁaﬂ%% SEFGmERssPidEed gith )

Phergmaues oums @obeniR, (SOGUM Hy nibht S Gre6) 212106 6r3b1252126) Goupled

B U, A0 5 Ad (s 11-1)..10.
to A ngg%ﬁgr}] )2?_%@; éﬁ?%%gﬁ%%té _. ?ﬁ%%é?%ﬁgﬁﬁtgﬁ_oéum]ﬁon 15 minutes, column
ﬂ“%-}ﬁ@%{m&ﬁgﬂiﬁ%twaﬁwmwmmwgragiﬁ@g&wmzmwﬁm%aemic

miagid, (@5000mY); agoleddinis wWseadded sodium nitrite (3.54 g) over 15
minutes and the reaction mixture was then stirred 15 minutes at 0 C. The

reaction mixture was concentrated in vacuo to app. 100 mL and the pH

H iR teecten Wewithcoohden tFatet aqtieous i ANBRANRsTo d 159 Bkont,
DS ) o R T P e
as igiemabisdarneasindard. C%emical shift values are expressed in ppm-values relative to
tetramethylsilane. The following abbreviations are used for muliiplicity of NMR signals: s =
singlet, d = doublet, t = triplet, q = quartet, qui = quintet, h = heptet, dd = double doublet,
ddd = double donble doublet, dt = double triplet, dq = double quartet, tt = triplet of triplets,
m = multiplet and b = broad singlet.

Preparation of intermediates
4-(4,6-Dimethyl-pyridin-2-yl)-morpholine.

2-Amino-4,6-dimethylpyridine (50 g), bis(2-chloroethyl)ether (57.5 mL), sodium iodide
(6.13 g) and triethylamine (137 mL) were mixed in dry N,N-dimethylformamide (1 L) under
argon and heated to 150 °C for 16 hours. Water/brine/saturated aqueous sodium bicarbonate
(2:1:1, 750 mL) were added to the cooled reaction mixture and it was extracted with ethyl

acetate (5x 200 mL). The combined organic phases were concentrated i vacuo to app. 500
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vacuo. The crude product was subjected to flash chromatography (SiO2,
heptane/ethylacetate 4:1) to furnish 2.01 g (17% yield) of the title
compound as a yellow solid. GC-MS (m/z) 237 (M); tR = 7.69. 'H NMR
WBAMIAHMSO0-d6): 2.28 (s, 3H), 2.39 20 (s, 3H), 3.60 (nf,AIPK2087000123
(m, 41-1), 6.72 (s, 111). 2,4-Dimeth3§- -morpholin-4-yl-pyridin-3-ylamine.
Glacial acetic acid (25 mL) was added slowly to a mixture of zinc dust
mLoWaie (k) awl ennsentsl aiveopy lisirRhimarhGhnel(R @k dded, the
phisisabydeaduran (30 mlah 608 “Pih jon-4n| s then
h assg rrebéyfo r g1 hours, ac{ggghcg,ﬁ,ﬁ?g‘e;%% rough -%Eﬁife%grﬁgﬂﬁgg(é%%ﬁﬁeﬂeous
Phagt TS (RedrrRBR s iieB e mmnagiPersrinanera tesiTs hdyositie (50 mL)

andcortrbitrethotly i phdsestaersxdnedIe TRAIASLIPA AU RIS B804 over
of the title compound as a

e s I s D s
conporsd a48)bladpls, BelyralaoreisHyas n’;ec( m;ximm, ﬁx&oim(mxzriﬁ@agbﬁ., aa s
N erommi 2 AN AB b o) g ka2

4-(4,6-Dichloropyridin-2-yl)-morpholine. Morp
(0, &0 3 SRt O3 bPyHdind 0.0 g) and sodium carbonate (5.9

g) in acetonitrile (100 mL). The reaction mixture was then stirred at 70 C

_Jor16 haurs, cooled to, ambient temperature, filtered through celite and
4 (%%rr%élf%raﬁﬁégl'%%oiyé’éﬁg}% FPITENBRuct was subjected to flash

To ﬁmmgwmz;ynepwﬁefﬁﬂ?}xmc%%ﬁugﬁ%ﬂ%?&;@%% %@%cjnso
t an - e. Soll - m/z . ;
e B B R b ie: e eertier
mixfre way e atiped 48 maass(et A MY, Biezem:tib mbure was concentrated in
Ao (8, 8pP I COUORT- ety Al i lution of ..
;3;4-}‘(‘.4 g%wo pyridin-2- |>-ﬂ‘§%ﬁ)éﬁl%”§%§ %c%gt%tr%lge%t%%sﬂsgﬂ%ﬁc
YA B{&I%’ﬁaé% petadiahrdisdand hemiyeveraeimimndsyithdethy!
etherd(dsticn mixitie cmméistiﬂieﬂa fonsléibeuke Ahambienh IQIIRE AlY E%ﬁ&@ld@%ﬁ in
' chrushed ice (5Q0.9). ,.The reaction mixture was made
vaczg(‘iiﬁ%dg% pé%#?:‘}g M e‘%%é%af‘ﬁ?’n %%%8@68‘83&?1%}’ WAYALSiE 15 with ethyl
heptape/mbalepamoninii o fireigoPbined Brgainid)piabe sitesautindDyer yellow

o S DRI >
(5, 3ot 52 B8 GReIbIAHE LD
2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-ylamine.

Glacial acetic acid (25 mL) was added slowly to a mixture of zinc dust (2.76 g) and 4-(4,6-
dimethyl-5-nitro-pyridin-2-yl)-morpholine (2.01 g) in tetrahydrofuran (100 mL) cooled to 0
°C. The reaction mixture was then stirred for 16 hours at 25 °C, filtered through celite, made
basic with 25% aqueous ammonia and extracted with tetrahydrofuran (3x 75 mL), The
combined organic phases were dried over magnesium sulfate and concentrated in vacuoe to
furnish 1.76 g (100%) of the title compound as a dark red solid. GC-MS (m/z) 207 (M); tg
=7.27. '"H NMR (500 MHz, DMSO-de): 2.07 (s, 3H), 2.20 (s, 3H), 3.16 (m, 4H), 3.67 (m,
4H), 4.10 (b, 2H), 6.38 (s, 1 H).
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compound as a yellow solid. LC-MS (m/z) 278.0 (M); tR = 3.10, (UV,
ELSD) 96.5%, 98.8%. 'H NMR (500 MHz, CDC13): 3.62 (m, 4H), 3.80°(m,

4H), 6.50 (s, 1H). 20
WOABABI36-methoxy-5-nitropyridin-2-yl)-morpholine and PCT/DK2006/000123
4-(6-Chloro-4-methoxy-5- nitropyridin;2-yl)-morpholine. To a solution of
4-(4,6-dichloro-5-nitropyridin-2-yl)- mo:? holine (2.02 g) in methanol (15

{1 ipaeh lolesd idodAm) retihbsdnie. (0.98 g) and the mixture was heated for
MRS BlPs, G ggdpﬁtgorac _t_te peratur eaction
mﬁ&ture chs c?jncagntrate din %ggg%'t{%he Cru ehio(r%]j LtAvas: Lﬁ)?ecé(ﬂg

SOLILY, cHPORMRSRBh esrpithisiiHNardthy ThcaramsiG i kdufarmishberBgiged at

70(2:6;%13/16@)@% %gééegter@n%memﬁgsyfér@étrﬁ%&&'%ﬂé&%@i&%&%ﬁ@ﬁ&md
.elutin 0
mﬁafé’ogjl%roli& T ﬁ0d>? Va1l ﬁ@ﬁ]t%filﬁfl}ﬁgfﬁﬂ’@ma?@té%ﬁﬁ#ng band),

hﬁb@tﬂa@y@ﬂ@t&&élbﬁo&“@rmsh 3.90 g (3 0% yield) of the title compound as an off-white

s S U o B RSPk S S iy,

¢ ﬁ%’shﬁﬁ%(% ‘thﬁ); Aﬁ%@ SEXS- 4518, BILT6(67 (H)HNO 2006/092143
PCT/DK20061000123 40

ro- -methoxy-5-nitropyridin-2-yl)-morpholine: LC-MS (m/z) 273
”? JUHERYIENSf B PhERE H NMR (500 MHz, CDC13): 3.57

To(momﬁ)qrﬁgﬁ@ (%4&&);1(%&@165;1133’91)5&%@%1@? B0 g) i _11}_1 concellatrtated s?lfunc

me morpholin in-3-ylamine To a solution o

acif %B%&%roag RS i (? f %)Jy %%rrg RoHiLtes. dhegefetion mixture

Waé@ﬁ@éﬁﬁcmé@ iwumhtehmaamh@@amﬁs)mmad@e&ais@wm@ﬁaaem@w g).
Théichigrde 338 9id %g@@&ﬁgﬂl?é%ﬂd“}tﬁgn% ht!l%tclecdascllcsﬁ{m%go 3)&183 aﬁlc% extracted

reaction mixture was heated to 75 C for | our and ur

withihehacele (2o dm-exthsaembinest apnieghssek wolcahitdr armdamiim

sultioydracetaten(Bxe VDyA8,) tr}lew@ds%amwgas}%tm%were dried
gver ma% Eéug] ulfate oncentrated in vacuo, to furnish 0.45 g
t

enefeh e, a6 skl ke
COITROﬁIli 48a(§L¢VQ\E n@m) BO%I04/e) 1 NMRI(BAR-MHD, GDCIB)SH P53,
98.87) & RRAR ot bz EDEMY: 48h 345, 280 &S 3 s, 11y,

4-(4-Chloro-6-methoxy-5-nitropyridin-2-yl)-morpholine and 4-(6-Chloro-4-methoxy-~5-
nitropyridin-2-yl)-morpholine.

To a solution of 4-(4,6-dichloro-5-nitropyridin-2-yl)-morpholine (2.02 g) in methanol (15
mi} was added sodium methoxide (0.98 g) and the mixture was heated for 16 hours at 65 °C.
After cooling to ambient temperature the reaction mixiure was concentrated i vacuo. The
crude product was subjected to flash chromatography (SiOs, heptane/ethylacetate 3:1) to
furnish 0.89 g (45% yield) of 4-(4-chloro-6-methoxy-5 ~nitropyridin-2-yl)-morpholine (fast
ehuting band) and 0.38 g (19%) of 4-(6-chloro-4-methoxy-5-nitropyridin-2-yl)-morpholine
(late eluting band), both as yellow solids.
4-(4-chloro-6-methoxy-3-nitropyridin-2-yl}-morpholine: LC-MS (m/7) 273 (MY); tg =2.77,
(UV, ELSD) 95%, 97 %. 'H NMR (500 Mz, CDCls): 3.60 (m, 4H), 3.80 (m, 4H), 3.96 (s,
1H), 6.17 (s, 1H).
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15 2-Chloro-4-methoxy-6-morpholin-4-ylpyridin-3-ylamine To a solution of
4-(6-chloro-4-methoxy-5-nitropyridin-2-yl)-morpholine (0.38 g) in
concentrated hydrochloric acid (20 mL) was added a solution of stannous
VAICHE8&142.57 @) in concentrated hydrochloric acid (60 mLBCTRE2006/000123
reaction mixture was heated to 75 C fgr 5 minutes and then poured on to
chrushed ice (100 g) and extracted with ethyl acetate (2x20 20 mL). The
Horhistioetr Brgeons-pHrisenywdie ibamvphciagiaSive GuAteBNEL); t = 2.39,
(USQRISIadesh insvac ' %,vield) of the.title compo
3%%%ﬁ-%ite solid.%mlgﬁ(%%@{h%ﬁ-@% Coﬁi’;%% g}éé Igjﬁ ,3%(,1%‘%@)(&%3, (s,
; 3.80°(M; 4H), 3.90 (s, 3H), 6.10 (s, 11-1). Compounds of the
invention 25 Acid addition salts of the compounds of the invention may
: ily be formed by methods knowp tq the person skilled in the art.
: %@‘%g&’ %%%{Yég"é??iﬁq?rﬁéﬁﬂ)@%E#'ﬁgﬁﬁ]@ﬁﬂﬁ yl pyridin-3 yl)-carbatnic
To ﬁg@w és(éwhmmmém?(ﬁ&mpg@%mg%agg%pn
co : ~Hinethyk -4-yl-pyridin-3-ylamine and, Q.17
,NV-di%% g&o&péﬁethyl?rér%ﬁ(g?\g{%?g% %gégetﬁgﬁ%oﬁorﬁ%nﬁlg pipede (3.38
&) Iy roRerPisiabE R iscacitdBhmhl Ebntectiatet i O R006/Q0RI7RC for

| hAE THKRAOS/00Q 123 AL NaEUDiA aUROHS, Sedium &?%ﬂ%ﬁééla'\é'e&é?ﬁwa

MR A

mLil gg(()je .and the crude mixture was extracted with isopro
cetatanetrany JretiaR e e dritd ortesepesiemp kakaovad cvasherted in
vacysitticiineist () ¢Otideyitidied inevaru@anduedisse@White solid. LC-MS

- /dimethyl sulfoxi 1,04 ich 0.2 mL was
et A VEINRE B ion N Mok Mg 30
b O the ke dontimodHY 39 A 0HH), G- Ss(Mip) 342 (MH); tR = 1.58,
(UV, ELSD) 99%, 99%. The following compounds were prepared
2.0 alogous y: lab (2 4_Dimet |_6-Mc-4y1pyridin-3y1)-carbamic acid
- gf%li?rofé}?%t A3y MR By aYepyTREs: 1-tam®¢m/z) 376 (MH+); tR = 1.78,

To {ealytidrSDY 48%h1aR0%miancy(4-ilePridin-2-yl)-morpholine (0.38 gyn
yl pyfidin-3 yl)-acetanaide. “Yield:

o 8 S s P S svemosodie st 57
&) ipcpisayrisfdiudropdncarb Mlicaid {2 rébelinethybeuonoralinr b yis °C for
5 mPYkdinnd iﬂ}h‘?ﬁ%’@d on to chrushed ice (100 g) and extracted with ethyl acetate (2x20
mL). The combined organic phases were dried over magnesivm sulfate and concentrated in
vacuo, to furnish 0.28 g (83% yield) of the title compound as an off-white solid. 'H NMR

(500 MHz, CDCls): 3.35 (m, 4H), 3.65 (br s, 2H), 3.80 (m, 41), 3.90 (s, 3H), 6.10 (s, 11),

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

Iaa (2, 4—Dimethyl~6—morpkolz‘n~4—yl-pyridz'n~3~yl)-carbcz}m‘c acid benzyl ester,
Benzyl chloroformate (18 mg) was added to a solution of 0.085 M 2,4-dimethyl-6-
morpholin-4-yl-pyridin-3-ylamine and 0.17 M N,N-diisopropyl-ethylamine in 1,2-

dichloroethane (1 mL). The vial was shaken for 16 hours under argon and concentrated in



10

15

20

25

30

Yield: 24%. LC-MS (m/z) 352 (MH+); tR = 1.64, (UV, ELSD) 96%, 100%.

laeN-(2,4-Dimethyl-6-morpholin-4yl
pyridin-3yl)-2-thiophen-2-yl-acetamide. 20 Yield: 16%. LC-MS (m/z) 332

WRIR§/0R1431 20, (UV, ELSD) 93%, 99%. laf PCT/DK2006/000123
3-Cyc|ohexy|-N-(2,4-dimethyl-6-morp%g?lin-4yl pyridin-3 yl) propionamide.
Yield: 15%. LC-MS (m/z) 346 (MW); tR'= 1.81, (UV, ELSD) 91%, 100%.

VagBD| AR OUS Didiuth plySromitp (NA-4 il pyvic adaad)aﬁ@mamiia@ﬁ&&)%ﬁww
astesd Wil 2% s 08 (MW);.tR =.1.44 (LJV, ELSD) 97%,
exggé%). lah 3-_(%%%%@%%{%?%%@&9 ~&-hBHon oA ASAS Petie 379)
VAsrSHiBHE HiEhe. (s BIcHieropFried Hprepioniclacitis@brerig) WMasmstindiatethyl
sulBidiof 121 oursmUNees NI SO axalyl chlard %(%Mﬂﬂze LCMS purification

ichlorometh 1 . The solvent was removed in vacuo an
0 g%f it %@%%@w@éhmwwm -0yl IEHMLS (adanidd VEL); tx =
158,10 N1 NLSDyRSORrefnd-ethylamine in 1,2-dichloroethane (i mL) was

added to the reaction mixture. The vial was shaken for 16 hours under
aréﬁn and concentrated in vacuo. Aqueous sodium WO 2006/092143
Thetoltpyring oprmoondgware yehroxibiengloppkiyil) was added and the crude

TSR eXUAcer i soprapyl acetate/ictrabydrafuran (4.1, 2x |
0 F?ase was washed Wifhbﬁ%uemflcr% i ,dc%”r%éreén Atea e

e ARG T 3o Gy PRI L) o

which 0.2 mL was subjected to preparative LC-MS purification to furnish
pound as an oil. LC-MS (m/z) 374

: 14% 5 yi the, title c . | C
o b e 5P bk St G oo here
Vigiethirdd a8 Gucnsigh (mMHRAE DSt @rv] 5551y pbalinedos,

ylpyridin-3-y'~-2-(3,5-u'r'rnethyi phenyl)-acetarnide. 10 Yield: 19%.

| C-MS (m/z) 354 (MW); tR=1.69, (UV, ELSD) 99%,99%. la)
Lad By retA e FresBIRoniia yrisydiiiBisape G- tolyhpropionapyidein-3-1)-
amifield: 20%. LC-MS (m/z) 354 (MI); tR = 1.64, (UV, ELSD) 99%, 100%. 15

Yieﬁ?(éﬁg% I%%%IE é%iﬁ%m%ﬁ%@tﬁﬁ BREpHER AR PaHy R 8AYS-y1)-acetami

de. Yield: 14%. LC-IMTS (m/z) 360 (MH+); tR = 1.58, (UV, ELSD) 97%,

0%. 4ad.2-(3,4-DPichlorophenyl)-N-(2 4-dimethyl-6-morpholin-4 y| pyridin-3
"‘f‘f?ﬁ.@c“"e?a’n%’fg’éﬁ i%lﬁf?’ g’%ﬂ@kf ”(%72‘? %@?1 ’3?’#@“231‘?%54?’(@& ELSD)
Ym&d,é%go,@_»l\ds (m/z) 332 (MH"); tg = 1.20, (UV, ELSD) 93%, 99%.

Laf 3-Cyclohexyl-N-(2, 4-dimethyl-6-morphol in-4-yl-pyridin-3-pl)-propionamide.
Yield: 15%. LC-MS (m/z) 346 (MH"); tz = 1.81, (UV, ELSD) 91%, 100%.

lag (2, 4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-carbamic acid isobutyl ester.
Yield: 29%. LC-MS (m/z) 308 (MH): ty = 1.44, (UV, ELSD) 97%, 99%.

lak 3-(3-Chloro-phenyl)-N-(2, 4-dimethyl~6-morpholin-4—yl—pyridin—_?wyl)—propz‘onamide.
3-(3-Chlorophenyl)propionic acid (20 mg) was stirred at 25°C for 2 hours under argon in
oxalyl chloride (2 M in dichloromethane, 1 mL). The solvent was removed in vacuo and a
solution of 0.085 M 2,4-dimethyl-6-morpholin-4-yl-pyridin-3 -ylamine and 0.17 M N N-
diisopropyl-ethylamine in 1,2-dichloroethane (1 mL) was added to the reaction mixture. The

vial was shaken for 16 hours under argon and concentrated in vacuo. Aqueous sodium
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20 lamN--(2,4-Dimethyl-6-morpholin-4 yl pyridin-3 yl)-2-thiophen-3
yl-acetamide. Yield: 18%. LC-MS (m/z) 332 (MH); tR = 1.18, (UV, ELSD)
97%, 99%. lan N-(2,4-Dirnethyl-6-rnorpholin-4 ylpyridin-3 yl)-2
WrteMr&Edddrnide. 25 Yield: 16%. LC-MS (nr/z) 340 (MH); tREDERwN0123
ELSD) 96%, 99%. lao 2-(3-Bromophenyl)-N-(2,4-dimethyl-6-morpholin-4
ylpyridin-3 yl)-acetamide. Yield: 12%. CC-MS (rn/z) 405 (MI-I); tR = 1.63,
hydyexide (S DY), 9698,) 9B%a BB dand (@ steBirnsiwletraanphalied 4y haysisisga
ackuReAtl dworasRathy! )y, a6etamide. Yield: 20%, LC-MS (m/z) 394
(MH-+); tR%(iH 1.77, ( \}, %?_%%{)%3%% ggé&%%%%ﬁ@fo‘@%sﬁ% Wi B (i),
COBEHIBRS Ghufersoashredissphve it -novienetimethvbsuifotidedil gy cimB) of
whitEDpheDyhacelsBude to\rsirdl 6 IS Al aa AR 7l 2P0
iélﬂvd%sqg 90%%/53 911%%0 Jar 3,58%1%rlmmeth\él-hexan9|.c aC|d/§2,
NG Fl)t/ll-g-mo SABHESER Briti-4 S m(mia et BNAorkdr 5004 1y BINMSLSD)
9927848 (MH); tR = 1.97, (UV, ELSD) 93%, 99%. las Octanoic acid (2,
4-dimethyl-6-morpholin-4 ylpyridin-3 yl)-amide. Yield: 44%. LC-MS (rrt/z)
334 (MHF); tR = 1.92, (UV, ELSD) 92%, 99%. 10
ThefRlleyinasnmerynd: Hempishacadyinalertiny yl)-2-naphthalen-2
TayNagelammiaen Xl AN OIS (MR- 379 O IR 7 173, (WY, ELSD:
i {5‘ D LA i

.92%,..99% Heptanoi d (2,4-dimethyl-6-
Vil nd AP Bt BT i) 55D (WY HFRBIER, Q9% ELSD)

90%, 99%. 15 lav N-(2,4-Dimethyl-6-morpholin-4ylpyridin-3
1a/N-& BAsdimethyl phenyl)-acetami . \_(i [:26"/. LC-MS (m/z) 354
s B R PR T g ey b aroplonami

Yiglde3denebe-Mnihdi- 53 4N Bty 161 dr (Gl ELSYIp yeitlint Begh) -acetamide.
20 Yield: 13%. LC-MS (m1z) 330 (MH); tR = 1.50, (UV, ELSD) 72%,

4 93%. laxN--(2,4-Dimethyl-6-morpholin-4 yl pyridin-3
A5G AR RSy YR eleh i eear- Caommilin- 4-y1-pyridin-3-yl)-acetamide.

Yield: 14%. LC-MS (m/z) 360 (MH"); tz = 1.58, (UV, ELSD) 97%, 99%.

Lai 2-(3,4-Dichloro-phenyl)-N-(2, 4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-acetamide.
Yield: 9%. LC-MS (m/z) 395 (MH"); tg = 1.84, (UV, ELSD) 97%, 99%.

dam N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 -yl}-2-thiophen-3-yl-acetamide.
Yield: 18%. LC-MS (m/z) 332 (MH"); tg = 1.18, (UV, ELSD) 97%, 99%,

Lan N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 -yl)-2-p-tolyl-acetamide.
Yield: 16%. LC-MS (m/z) 340 (MH™"); tg = 1.50, (UV, ELSD) 96%, 99%.

1ao 2-(3-Bromo-phenyl)-N-(2,4-dimethyl-6-morphol in-4-yl-pyridin-3-yl}-acetamide,
Yield: 12%. LC-MS (m/z) 405 (MH); t, = 1.63, (UV, ELSD) 96%, 99%.

Iap N-(2,4-Dimethyl-6-morpholin-4-yl ~pyridin-3-yl)-2-(3-triftuoromethyl-phenyl)-
acefamide.
Yield: 20%. LC-MS (m/z) 394 (MH"); tg = 1.77, (UV, ELSD) 94%, 99%.
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Yield: 16%. LC-MS (m1z) 370 (MI-I); tR = 1.56, (UV, ELSD) 94%, 99%.
25 lay N-(2,4-Dimethyl-6-morpholin-4 yl pyridin-3 yl)-2-(4-rnethoxy
phenyl)-acetamide. Yield: 19%. LC-MS (m1z) 356 (MH"); tR = 1.35, (UV,
VED ZI/Pa443 99%. laz N-(2,4-Dimethyl-6-morpholin-4ylpyridifc37DK2006/600123
yI)-3-(4-rnethoxy phenyl) propionamidg, 30 Yield: 15%. LC-MS (m/z) 370
(MH%;%R =1.48, (UV, ELSD) 76%, 99%. WO 2006/092143
Lug A1k DineobbreRy tlitbd-N-4RADithelhg L Bandrphaivg y| pyridin-3

Yigh2rmaalyl-peetangides Rgrplylacets 3%% (? ) o
NN-diisopropyl-ethy amin(e (. ’O&mL)'an’ -T(dime hgylg’mgl}g({j'-l
H-1,2,3-triazolo-[4,5-b]pyridin- | -yl-methylene] -N-methyl- methanaminium

Lahéxafhionaqhosphai:Nooxi¢e 1Ry Ve UREHAY I Reidin-3.01)-ami
Yig{gj-%%eth@_lw i%ﬁﬁ(m_anq st?r%r)ed under ar onggcb)ﬁr%urfgfnﬁ)é)s?mde'
2,4-Dimethyl-6- mc%}p olirt4: ’&ﬁd]ir'?'é%%sé@?i?@@ H&solved in dry
NN-dimethylformamide (2 mL) was added to the reaction mixture, which.
Ta\Os:ShsTed. A 2hy araon for.16 hours. . Ethyl acetate (20 mL) was
ed and the?orgaMn{i% i%g;%%go\g\z/%g edwit "%'gtfﬁi 58 %queous

.add
YI%H’] HbRidre R drde AR to 19R) (WSO ALY, i9me/water (1:1,

20 mL), dried 10 over sodium sulfate, concentrated in vacuo and purified

chr raphy (Si02, heptane/ethylacetate 3:1) to furnish 0.069
g “%V(fgg/c%ﬁ’é’ﬁ%;ﬁ%toﬁ%o ﬁ;o%ﬁ%’ﬂﬁ’&‘é’é’%%hﬁé?@&%ﬁl BE2MEagRREy &40
Yidii4%); BR-M5.42/2(3%6 BISD)RE%, 720000, HINMRE5004k2,
DMSO-d6): 2.00 (s, 3H), 2.11 (s, 3H), 2.29 (s, 3H), 3.37 (m, 4H), 3.56 (s,
ZH%, 3.67 (m, 4H), 6.52 (s, 1H), 7.06 (d, 1H), 7.15 (m, 2H), 7.21 (t, 1H),
{aBpiaioirreiis riditonowiderooptpbuntis werziptepereshapalogously:

YieldpNA 2. 4-Rimgthylo in=4 yipyridip- }}jﬁ& (A itro
phenyl)-acetarn?g? Yirtjaqlad: 1 %&Léiﬁy/%(}?gig 4 (%a&llgét/h =1.34, (UV,
ELSD) 99%, 99%. tH NMR (500 MHz, DMSO-d6): 1.99 (s, 3H), 2.10 (s,

e 8y 1800 1.5 W .

Y‘epy:r%giﬁ’:%';}%S,g‘f’é%rgr?e?tﬁ%?-’éﬁg}éé)ﬁ]*’diF’S%si I FtT) ETERH) 306 (MH);
(R = 1.26, (UV, ELSD) 99%, 98%. 'H NMR (500 MHz, DMSO-d6): 1.05 (s,

Iaﬁﬁ@yglgﬁeﬁi'-émbl%:(12,84(517%?}%7Z—zég'n?og%’ffzgE'i)-’ﬁj:iZ?)ﬁQﬁé—l}I)ﬂ ~£:Z?tamide.

Yield: 13%. LC-MS (m/z) 330 (ME"); tx = 1.50, (UV, ELSD) 72%, 99%.

Tax N-(2,4-Dimethyl-6-morpholin-4 Vi-pyridin-3-yl)-2-(4-methoxy-3 ~methyl-phenyl)-
acetamide.
Yield: 16%. LC-MS (m/z) 370 (MH"); 1 = 1.56, (UV, ELSD) 94%, 99%.

lay N-(2,4-Dimethyl- 6-morpholin-4-yl-pyridin-3-yl)-2- (4-methoxy-phenyl)-acetamide.
Yield: 19%. LC-MS (m/%) 356 (MH"); tg = 1.35, (UV, ELSD) 96%, 99%.

laz N-(2,4-Dimethyl-6-morphol in-4-yl-pyridin-3 —yl)-3-(4~merhmgiphenyl)-p}'@pionamide.
Yield: 15%. LC-MS (m/z) 370 (MH™); tg = 1.48, (UV, ELSD) 76%, 99%.
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25 (m, 4H), 6.54 (s, IH), 9.01 (s, 1H). dbd N-(2,4-Dimethyl-6-morpholin-4

yl pyridin-3yl)-2-(3 fluoro phenyl)-acetamide. Yield: 15%. LC-MS (m/z) 344

(MM; tR = 1.54, (UV, ELSD) 100%, 100%. 'H NMR (500 MHz, DMSO-d6):
WOGO063MP, 2.11 (s, 3H), 3.37 (m, 4H), 3.64 (s, 2H), 3.66 (ACAMAKBHER00123

30 (s, 1H), 7.08 (dt, 1H), 7.18 (m, 2H), 7.38 (m, 1H), 9.34 (s, 1H). WO

2006/092143 PCT/0K2006/000123 Z@Ibe 2-Bicyclo[2.2.1Jhept-2

Lhg\ N2 ADdireidstiyi-Gramarphotin oyl piidingBayhr- @@ﬂlaé@tglﬂu?élddi 6?%-
o 8, (L TV, ELSD) 99%, 99%. 'H NMR (500
kfgr Sﬁ%‘%) d g %ﬁ}ﬁﬁ ‘zfi;‘) rdfghze A i%éﬁf(ﬁig’ 01 (m, 114),
“ﬂ@?(%ﬂliiéwoa:‘&@-@pmdm)larzm@hy@hm Bl 4H),

m@haamﬁwh@éﬁu@omg Rl Snidd 1 @eétgjx&%ey MR ary

heny 2,4- dl thyl -6- morpholln -4 yl pyridi

N, def;’lfﬁr%é Lorend gtfrrogpndepargon dopZ, mitter: 2.45I0in0BY4:6-

mtﬁﬂ%hﬁéi\bm%r(ﬁﬁgﬁ-@%ﬂgkg’e @M@Q-&é@%@?&ﬁ%&ﬁmﬁdﬁﬂi ﬁ%ﬁﬁ%&e (2 mL)
m

oA R G TSR Sl Tomietipess oA
Eﬂgm M}lﬂggg(m aﬁﬁ&j&@g@dﬁ m@% 6\&6%&) Wﬂa&l@ﬁsﬂ@é{ueeus
o o n iy 2 (S L oy S
oveﬁlgﬁ 1311@731(]{1'1% fqyce@tgée(gmlw gnd pysitied -y N chromatography (SIO'),
he;ﬂaﬁ?ayé:dﬁud@diﬁtﬁeeﬁyjﬁ‘ﬁ%iﬂs@mgﬁlﬁ ADOFRIND 0 ¥R &'ngb nd as a \gxbc

solf @ﬁﬁm’%ﬁfﬁbﬁﬁhﬁsﬁg -5 968 f{?@‘?miw@ss@ﬂ MHz,

DMS4-d)0B 8, (samzzm@)sﬂ), fmmmw?,z 85,3, 39 B A,
S

oy @?%(SQ.N Cycl rg%? i (53 i @éﬁré’%’fé 'g%a 2yt yricin-3

yI) -acetamide. 25 Yield: 12%. LC-MS (m/z) 332 (MH); tR = 1.50, (UV,
Thﬁb&g)@@%@@%dg—k,}g}gl Qd BMSO-d6): 0.98 (m, 2H), 1.20 (m,
1063 D Bm%g%%éfn%% S ACEUS SO
Yleni-diﬁ%tﬁ;@-&lﬂ]mzﬂ')@lm aipyridia-8 34)-@mider.sD) 99%, 99%. 'H NMR (500
MHz, DMSO-de): 1.99 (s, 3H), 2.10 (s, 3H), 3.37 (m, 4H), 3.60 (s, 2H), 3.66 (m, 4H), 6.52
(s, TH), 7.16 (dd, 2H), 7.38 (dd, 2H), 9.33 (s, 1H).

1be N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 ~¥i)-3, 3-dimethyl-butyramide.

Yield: 53%. LC-MS (m/2) 306 (ME"); tg = 1,26, (UV, ELSD) 99%, 98%. 'H NMR (500
MHz, DMSO-dg): 1.05 (s, 9H), 2.07 (s, 3H), 2.18 (s, 2H), 2.19 (s, 3H), 3.37 (m, 4H), 3.67
(m, 4H), 6.54 (s, 1H), 9.01 (s, 1H).

1bd N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 Vi}-2-(3-fluoro-phenyl)-acetamide.

Yield: 15%. LC-MS (m/z) 344 (MH"); tg = 1,54, (UV, ELSD) 100%, 100%. "H NMR (500
MHz, DMSO-de): 2.00 (s, 3H), 2.11 (s, 3H), 3.37 (m, 4H), 3.64 (s, 2H), 3.66 (m, 4H), 6.52
(s, 1H), 7.08 (dt, 1H), 7.18 (m, 2H), 7.38 (m, 1H), 9.34 (s, IH).
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30 Yield: 40%. LC-MS-TOF (m/z) 320 (MH"); tR =1.51, (UV, ELSD) 97%,

100%.'H NMR (500 MHz, DMSO-d6): 0.87 (d, 6H), 1.21 (m, 2H), 1.60 (m,

3H), 2.05 (s, 3H), 2.16 (s, 3H), 2.25 (t, 2H), 3.37 (m, 4H), 3.67 (m, 4H),
WIZ80G092#P 9.05 (s, 1H). WO 2006/092143 PCTIOK2006/0G9TAE24606i¢10123

2-Cyclopentyl-N (2,4-dimethyl-6-morpholin-4 yl pyridin-3 y1)-acetamide.

2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-ylamine (0.22 g) and
Ibé}%l%‘ﬁlé‘?fﬁﬂéé@&iﬁmﬂéﬂd&(@&Qimﬂ@y&érmﬂpmmw@@ﬁmpﬁrj@ (5 mL)
acéi@:eated to 150 C for 10 minutes in a sealed microwave process vial.
Yig %ﬁ)action mixture was concentrated in vacuo and purified 5 by flash

Drdgra PP HASENrethl S dlave BLISDD J8vhion%. 17 yae 00

MBitIBMS ChR)titlel S omprong. 45 @ white 5o (émlin%g’! %D%P é@%@, %@&‘;{%féﬁ)

=1.40, UV, ELSD) 97%. 99%. 'HNMR (500
2 B A £ 21 o) 1.9 Qo 405, T35 L8, O G,
1H). 24 (m, 1H), 2.26 (m, 2H), 3.37 (m, 4H), 3.67 (m, 4H), 6.53 (s, 1H), 9;05

(s, 1H). 10 The following compounds were prepared analogously except

IN and Ibm which were recrystallized from ethyl acetate after flash
1 bfc%“(énﬁé?&&fﬁ%&f*?@@%{&éﬂé‘%%&q@iwﬂd@ﬂiﬂﬂd@}yﬁmw&bﬁmﬂz'de.
Vigwrioho-Botawopienasmideriald 349, L MS (N2 332 IMHAIR =

o e S SR hads o

M]%*sggl%% 5[_253139% 99%. 'H NMR Z,
MG el 2PA8S P 2h! §5H, 3B (et BB (8,2H), 3254 6ufsABMY.52
(s, DERSTH 2f), BB7 BT, @ 2186735 4, 6.53 (s, 1H), 9.06 (s, 1H). Ibm
Hexanoic acid (2, 4-dimethyl-6-morpholin-4 ylpyridin-3 yl)-amide. Yield:
51%. LC-MS (m/z) 306 (MH); tR = 1.39, (UV, ELSD) 99%, 99%.'H NMR
1bg S eidefp) Meriaroin SOAABY -GiB8r i) S0 toBalkmd SRy kSR 1y 2Ayq2.05
Yie(@ 344, 2 (P73); )23 , H), €93 (S
T e e 35 e e
%%‘2@96‘& hEb et OVl dFB3b4 8100 IB) (@) BEAEIVE: 19, (HR3E), 2.28
(& 2158, (W ELLBD3. 080, 9806 55 Q%M%%@& & Mpiz, CDC13): 1.25 (m,
2H), 1.50-1.65 (in, 4H), 1.90 (in, 2H), 2.45 (in, 3HY, 3.45 (m, 4H), 3.77 (in,
4H), 3.90 (s, 3H), 6.20 (s, 1H), 6.50 (s, 1H). Ibo
Ibh S;@z@mlemﬂmww Ghim mY. 0 ldﬁufgﬁ?wmq}np}r/fdmééﬂﬁﬁm? F;de,

YieM: y A Ie10E 0 - miz s : =
2_35%%@9&&3"5%%&;%? T ’%théég&’ MR 2SMENER (500
Mz, DMSO-dg): 1.51 (m, 1H), 2.05 (m, 1H), 2.06 (s, 3H), 2.17 (s, 3H), 2.26 (m, 2H), 2.35
(m, 2H), 3.07 (m, 1H), 3.38 (m, 4H), 3.68 (m, 4H), 5.73 (m, 1H), 5.77 (m, 1H), 6.54 (s, 1H),

9.09 (s, 1H).

1bi 2-Cyclohexyl-N-(2,4 ~dimerhyl—6~morpholin~4~yl—pyridin~3—yl)-acetam ide.

Yield: 12%. LC-MS (m/z) 332 (MH™); tg = 1.50, (UV, ELSD) 99%, 95%. "H NMR (500
MHz, DMSO-dg): 0.98 (m, 2H), 1.20 (m, 3H), 171 (m, 6H), 2.05 (s, 3H), 2.15 (d, 2H), 2.16
(s, 3H), 3.37 (n, 4H), 3.67 (m, 4H), 6.53 (s, 1H), 9.05 (s, 1H).

1bj 5-Methyl-hexanoic acid (2, 4—dimethyl—6-morpholin~4—yl—pyridin-3—yl)—amz'a’e.

Yield: 40%. LC-MS-TOF (m/z) 320 (MH); tr = 1.51, (UV, ELSD) 97%, 100%. "H NMR.
(500 MHz, DMSO-de): 0.87 (d, 6H), 1.21 (m, 2H), 1.60 (m, 3H), 2.05 (s, 3H), 2.16 (s, 3H),
2.25 (t, 2H), 3.37 (m, 4H), 3.67 (m, 4H), 6.53 (s, 1H), 9.05 (s, 11).
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30 MHz, CDC13): 1.25 (m, 2H), 1.50-1.70 (m, 4H), 1.90 (m, 2H), 2.35 (m,

3H), 3.50 (m, 4H), 3.80 (m, 4H), 3.85 (s, 3H), 6.00 (s, 1H), 6.45 (s, 1H).

WO 2006/092143 PCT/DK2006/000123 47 Ibp
WQ-IREKRIS-4-rnetlioxy-6-rorpholin-4 yl pyridin-3 PCT/DK2006/600123

yI)-3,3-dimethylbutyramide, Yield: 5Ff{ LC-MS (m/z) 342 (MH); tR =

2.31, (UV, ELSD) 99%, 99%. 'H NM @500 MHz, CDCI3): 1.10 (s, 9H),

1bh 2] @H%M%mdm)thﬂ DA onp Y- 3ok BB -HLO0R tBanikdh), 6.45

e A SRR S B s
(OX L (URgreElisplyedin astanitrilFRS0mANEe DM 51045 fot IT0xsuHIn 2
seaded Msxo%&i)zeﬁnﬂﬁce(m vt T R FOhERb AR 3 8 QvkS cBhbe B dRa (B «'JraLS’g R gunﬁed

1- 1 10 1brN- -2-methoxy-6- mor holin-4 y| pyridin-3
by ol aoegr@epa&}é) % W¥ (Mp]q_ sggbﬁg (@RYe yield) of

proplonaml

ﬂlegﬁlgg:)rm@s% mwmc(mo-wzmmmrﬂﬁb 1405 (m@gwggz 2.48) 97%,
ARG S S48 G

15 Table 1. Reagenfs use

2H) 205re Bhnplict € A8RE. %éméﬂnmﬁ:{ohémnyla@em 43R, 4H), 6.53
1899468 (s6138462 3,4-Difluorophenylacetic acid ABCR 658-93-5
FO2874E 3- Bromophenylacetlc acid Aldrich 1878-67-7 28,886-1
3-Chlorophenylacetic acid Aldrich 1878-65-5 C6,335-9
e e S

ic orobenzy
rem?h or %%%;ma e rﬁ%ﬂéﬁ% ?f%e@ﬁa@[l clopentene -l-acetic acid

1bi RiéfpietoneroB Ve 6- @mmm@mpmmwmwwwr@%%r% -4
vieth IP%-8 QNSRS QAR A1 Q8622 8 %% Loows. R (500

MHz, DMSO-dg): 1.11 (m, 2H), 1.49 (m, 2H), 1.60 (m, 4H), 1.77 (m, 3H), 2.04 (s, 35D,
2.16 (s, 3H), 2.28 (t, 2H), 3.37 (m, 4H), 3.67 (m, 4H), 6.53 (s, 1H), 9.06 (s, 1H).

\"5

Ebm Hexanoic acid (2, 4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide.

Yield: 51%. LC-MS (m/z) 306 (MH"); tg = 1.39, (UV, ELSD) 99%, 99%. "H NMR (500
MHz, DMSO-dg): 0.88 (t, 3H), 1.31 (m, 4H), 1.60 (m, 25D, 2.05 (s, 3H), 2.16 (s, 3H), 2.27
{t, 2H), 3.37 (m, 4H), 3.67 (m, 4H), 6.53 (s, 1H), 9.03 (s, 1H).

1bn N—(4~Chloro-2—mez‘hoxy~6~morpholm~4~yl-pyridz‘n~3-yl)-—2~cycfopemj)lacetamz‘de.
Yield: 53%. LC-MS (m/z) 354 (MH™); tg = 2.68, (UV, ELSD) 98%, 99%. 'H NMR (500
MHz, CDCls): 1.25 (m, 2H), 1.50-1.65 (m, 4H), 1.90 (m, 2H), 2.45 (m, 3H), 3.45 (m, 4H),
3.77 (m, 4H), 3.90 (s, 3H), 6.20 (s, 1H), 6.50 (s, 1H).

1bo N-(2-Chloro-4-methoxy-6-morpholin-4 -V-pyridin-3-yl)-2-cyclopentylacetamide.
Yield: 69%. LC-MS (m/%) 354 (MH"); tg = 2.39, (UV, ELSD) 99%, 99%. "H NMR (500
MHz, CDCl3): 1.25 (m, 2H), 1.50-1.70 (m, 4H), 1.90 (m, 2H), 2.35 (m, 3H), 3.50 (m, 4H),
3.80 (m, 4H), 3.85 (s, 3H), 6.00 (s, 1H), 6.45 (s, 1H).
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2,4,6-trichloropyridine Aldrich 16063-69-7 63,353-4
3-(3-Chlorophenyl)propionic acid ABCR 21640-48-2 TWC2925
3-(4-Methoxyphenyl)propionic acid Aldrich 1929-29-9 M2,352-7
VAR henyl)propionic acid Aldrich 1505-50-6 11,826-BCT/DK26006/000123
3,4-Dichlorophenylacetic acid Aldrich4'5;807-30-7 28,000-3 WO _ _
2006/092143 PCT/11K2006/000123 48 3,4-Dimethylphenyla_eet|c acid
1 by N B 3-1818 DBBO0OFIET i35 bpPriniatiyiheX antie. 5B AER: e,

* - - imethylphenylacstic acid ABCR 42288-46-
e R A OIS sy 1 NI (500
M %09?-‘892)36-@-@3/8%}38% (iS5 aBToryS & orith) A dHiohel 0HY97.25 26, BER-G.00 (s,

1 E3;Bladrephenylacetic acid Aldrich 331-25-9 24,804-5
4-Chlorophenylacetylchloride Lancaster 25026-34-0 6317
4-Fluorophenylacetic acid Aldrich 405-50-5 F1,330-4

15q Kaetridg-a-ineeiimhanmagetit adig Mitas 3 518573 TBIRANR7 L.

i ] S ARHAI I 104-01BNL920:0 o,
b e LAY eI e N300
Mfﬂﬁa%éig gldblel 843 PHRehifI(eIbhofofate Nﬂri&ﬁ(ﬁﬁﬂ;@ﬁ;ﬂﬂm&:ﬂﬁ), 6.45
(s, Bigyelof2.1ihept-2-yl-acetic acid Aldrich 1007-01-8 12,726- ' '

o g?(z-c%oroﬂe?hyl)ether Aldrich 111-44-4 C4,113-4 Cyclohexyl-acetic acid
Aldrich 5292-21-7 C10,450-7 Cyclopentylacetyl chloride Lancaster

16147 2—9‘91@d456ahbi@pdaﬁ@ipmjd$jdrjjjéhf&k13ég)_§;%f,igg»tgﬁ%{g_-l _e>r<]an oyl
ahler ich 142-61+ 465-9 | chloroformate Aldyic

R A L S s odtavm soo

MERg. [RbiSRtAgkahfiA 6)-HHDL 223-(7)0KB, B4BBAR- 2651 1BES, HZ0Iei4:5h), 6.45

(s, Pesicind ygmethylene]-N-

Table 1. Reagents used for the preparation of compounds in Example 1.

Name Supplier CAS no. Cat.no.
1-Cyclohexenylacetic acid Alfa 18294-87-6 19462
3,4-Difluorophenylacetic acid ABCR 658-93-5 FO2874E
3-Bromophenylacetic acid Aldrich 1878-67-7 28,886-1
3-Chlorophenylacetic acid Aldrich 1878-65-5 C6,335-9
3~(Trifluoromethyl)phenylacetic acid  Aldrich 351-35-9 19,335-6
2-Amino-4,6-dimethylpyridine Aldrich 5407-87-4 AS5,180-7
2-Chlorobenzy! chloroformate Aldrich 39545-31-8 49,379-1
2-Cyclopentene-1-acetic acid Aldrich 13668-61-6 C11,285-2
2-Naphthylacetic acid Aldrich 581-96-4 31,791-8
2-Phenylacetic acid Aldrich 103-82-2 P1,662-1
2,4,6-trichloropyridine Aldrich 16063-69-7 63 353-4
3-(3-Chlorophenyl)propionic acid ABCR 21640-48-2 TWC2925
3-(4-MethoxyphenyDpropionic acid  Aldrich 1929-29-9  M2,352.7
3-(4-MethylphenyDpropionic acid Aldrich 1505-50-6 11,826-5
3,4-Dichlorophenylacetic acid Aldrich 5807-30-7 28,000-3




methylmethanaminium hexafluorophosphate N-oxide Octanoic acid

Aldrich 124-07-2 15,375-3 Oxalyl chloride Aldrich 79-37-8 32,04.2-0
p-Tolylacetic acid Aldrich 622-47-9 T3,810-5 sodium iodide Aldrich
WesHgMH 8 245-8 sodium nitrite Aldrich 7632-00-0 51,09 PLI/BK2006/000123
Tert-butylacetic acid Aldrich 1070-83- f B8,840-3 WO 2006/092143
PCT/DK2006/000123 49 Thiophen-2- gcetyl chloride Aldrich 39098-97-0
si@sggfﬂlﬁ?hm@twhe&acetlc ac‘dzﬁébdmh 6964{2,132 2@,@633@33000367

r\fl??nrldp e APISSE87 4 36.4"50508-8 In vitry 1 A The
3 %&Hﬁ%ﬁkﬂ@ﬁﬂﬁ@imon have%Bééh tested am&s}amo effe@tdmasle@st

3-0REl st B SIRC IO

3 JRBHIT 5T s S‘fﬁ‘
K(‘I\Iﬂ? qrrppnmn orotocol for evaluatlnq compounds

3“%??%@?5}%’1%@?‘%&%?1‘ fdfhe asédgiisteasures #d-live effl@éﬁﬁ%ﬁgh
3- E@%@Mﬁgﬁaeawmﬂ and was 1@@{5}1% OUT agEQIeNg 1o a Mg =

et ol /.-et.-al..-J Biomol_Screen. 2001, 6

e e)n?f)(heg B%a?ssmm c .ﬁ@@%th thé& X rfaifeBtions dé%b?lbed
4- Eﬂéﬂiﬂplﬁw@ﬂemmeinumber of GHiGigells stablyexessing vafagsygared
4. UK Y= 3Lyl

confiudnt mond-layet on & ecav\beafsore the exé%lr: fent. The CoR4URRTE
4- thﬁﬁﬂ@%ﬁwtl?b] over Allglrmci()n the dB@ELdf}t#& expexmenbgells

s patanced salls o —

c-nlnhnn hrn\/lrlnrl fmm In\/ltmaen cat# 14025-050). ‘Cells weré

-MrResnaie At drug for 30 rYfatiiss and thBHRDS effiux was27
Besmulﬁctﬁd“dmausubmammal cong@(m@non of T

0_minut
1007-01—8

A
12,726-4

Bis-(2-chloroethyl)ether Aldrich 111-44-4 C4,113-4
Cyclohexyl-acetic acid Aldrich 5292-21-7 C10,450-7
Cyclopentylacetyl chloride Lancaster 1122-99-2 14562
Heptanoic acid Aldrich 111-14-8 14,687-0
Hexanoy! chloride Aldrich 142-61-0 -29,465—9
Isobutyl chloroformate Aldrich 543-27-1 17,798-9
m-Tolylacetic acid Aldrich 621-36-3 T3,809-1

N-[(Dimethylamino)-1H-1,2,3- Fluka 148893-10-1 11373
triazolo[4,5-b] pyridin-1-

yimethylene]-N-

methylmethanaminium

hexafluorophosphate N-oxide

Aldrich

Octanoic acid 124-07-2 15,375-3
Oxalyl chloride Aldrich 79-37-8 32,042-0
p-Tolylacetic acid Aldrich 622-47-9 T3,810-5
sodium iodide Aldrich 7681-82-3 32,245-8
sodium nitrite Aldrich 7632-00-0 31,091-2
Tert-butylacetic acid Aldrich 1070-83-3 138,840-3
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suitable incubation period, the supernatant was removed and counted in a
liquid scintillation counter (Tricarb). Cells were lysed with 2 mM sodium
hydroxide and the amount of 86Rb+ was counted. The relative efflux was
EqinetedtfcPMsuper/(CPMsuper+ CPMcen))Cmpd/ PCT/DK2006/000123
(CPMsuperl(CPMsuper+ CPMeeu))ISjmM KCI)*d00-100. 25 The
compounds of the invention have an SO of less than 20000nM, in most
Thiggbentdsesendiehizotle nM and in Mdughcases 13808807290 NVEG 5995

W g Wﬁ?ﬁﬁeﬁ-—\r\%ﬁg&%“-
PCTIDK2006/000123 50 are consid 1ecred to be usefurin“the tre%&rﬂ%‘tgof

Trapseipbenybdociated with the KCN@rfemily pot&88ismThannels3,430-9

cytlenupphysielogieainateh-clamp recordings in CHO cells 5
| mammalian CHO

2 by use of conventional patéHEighnp recordiigé-fschniqueRipoths

whole-cell patch-clamp configuration (HamilrOP etat. Pftugers-Arch

1981; 391: 85-100). CHO cells with stable expression of voltage-activated

KCNQ?2 channels were grown under normal cell culture conditions in CO2
In jrigem atel $navivousetinfpr electrophysiological recordings 1-7 days after 10

THRIANNE. K GNP E Patassium: channels were activated by voltage steps up to
+ 80 r%\?iilnbincriementsk% g%ﬁ%ﬁ ?%Sft%il tgs[l&% F(Sé‘i’)f)?ﬂﬁﬁ‘ﬁﬁ e of the
belgyemBrsie holding potential between - 100 mV and - 40 mV (Tatulian Let

al. INeuroscience 2001; 21 (15): 5535-5545). The electrophysiological

ffects induced by the compounds were evaluated on various parameters
Regafllﬂ%e\#@ﬁﬁgmﬁﬂﬁbﬂ?ﬁ@%ﬁfm’%ﬁt Especially effects on the 15

Thisctvatigifitsre KGOt ety 1R01RBDION A8 HRY %ﬂmdﬁ&%fﬁ%lgf@s@ht

nvRISStHdied,. Some of the com ounds of the jnyention have been tested
SR S S I B bl APt i
cartied mdpRRmding d@f@@b@m@é&img?mmﬂf eeﬁpqm,twdacm@m?tmmz‘
SerdGhiviboin aewonal Nehyenks 30pis, make e sempounds useful 20 in
pogJiseases with incregg}ed neur%nal a{gﬁlv%a?ﬁ}é ‘ghﬁ;&%%}(ﬂ%mmm escribed
“®tectrophysiological recordings of KCNQ2, KCNQ2/KCNQ3 or KCNQ5

channels in oocytes Voltage-activated KCNQ2, KCNQ2/KCNQ3 or
from 25 Xenopus oocytes injected with

An KENQD %urr%gts recorde

m%?\]l% COEﬁ}I’l} 3 3 00%% éeggslggﬁbwgg}ﬁg@ KCNQ2 channels were
plated at a density sufficient to yield a confluent mono-layer on the day before the
experiment, The cells were loaded with 1 pCi/ml [gst] over night. On the day of the
experiment cells were washed with a HB SS-containing buffer (Hanks balanced salt solution
provided from Invitrogen, cat# 14025-050). Cells were pre-incubated with drug for 30
minutes and the *Rb" efflux was stimulated by a submaximal concentration of 15 mM
potasium chloride 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 sodium hydroxide and the amount of ¥Rb"
was counted. The relative efflux was calculated ((CPMSUW/(CPMSUW+ CPMeen))empa!
(CPMiuper/(CPMaupert CPMoett)) 15 k) 100-100.

The compounds of the invention have an ECsp of less than 20000nM, in most cases less than

2000 nM and in many cases less than 200 nM. Accordingly, the compounds of the invention
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30

ion channels (Wang et al., Science 1998,. 282, 1890-1893; Lerche et al.,

JBiol Chem 2000, 275, 22395-400). KCNQ2, KCNQ2/KCNQ3 or KCNQ5

potassium channels were activated by voltage steps from the membrane
YoM dtential (between - 100 mV and - 40 mV) up to + 4BCHHPKR006/000123

increments of 5-20 mV (or by a rampsoé,otocol). The electrophysiological

30 effects induced by the compounds Were evaluated on various
Aperatifstedsobthsafoliagbe tetivatarof GMRKRs KESHNRRIKENQARR KENRBIly
pofddsigpshisRacially effects on the activation threshold for the current and

on the maximum induced current were studied. WO 2006/092143

PCT/DK2006/000123 51 The hyperpolarizing effects of some of the
Eleimopaysehwese,Alan asieg Pﬁ&%?&ihgpiﬁ@{@@éﬁsbra”e potential during

v ?urrent clam imum electroshock 5 The test was conducted in groups

OPRTAIE IS dSing Coriealiie etrsaea daddaatmaerankion e pells Waves of
commémdm&mméﬂm&%ﬁﬁmd&mlmﬁmeeimlzﬁeacsg mlﬁli%mp

i onic hind limb extension (Wlaz et al. Epilepsy

o N 50 s TR B B D T i s
xRt sihecitscd ot FE8VANR thahrsdshinrdntraperitake abinieCiaNculinre
corRiloGanning, ;25! / > At mals mice and: observing far seizure

activity resulti%g ?rﬁ%éiggg %%tt%% Wi‘?ﬁ%aypleoﬁ%%cg# k] or%qﬁpﬁ%go{ﬁgﬁae&er
Plagp e eI Gy BeCHERSk ViR BiiAdy TometBaD B2ER0EY in
inceleetrical Seinuse-thresaldastAormestf %@Qﬁéﬁ%&&@ﬁ&ﬁfﬁ%@%mim

th ' Il et gt Radiation. Research 1957, 1-12) was used to
b 0E 16 AN VGO0 e e e APk i
3532 Sp6hsd hoadermestislekigishofikdts grdipd bf maleomitRndNediEsivNaNEs on
v ' Llectro 14 mA, (0.4 s, 50 Hz) and was
O TR ol B

observed for seizure a
actietigedbrepaldinr fbe averentanthon e, thavieven, iifdvosinumivase studied.
observed then the current was increased by | mA. This procedure was

SorhEPe ted for all Sﬁ?ice,in the treatment group. Chemical seizure
ot O SRR Al Rt BERRsepdiibinctei iombié efurerd sbift of
the mtivesom dbmiiﬁo@bmvaﬁameamnmaﬁwﬁﬁhﬁ’y iﬂﬁfl@gd' pbigienQfcurrent is
eXpQ&QM@B@&%%@%&lg z{éc%/nrp rlfeg}o(x)f rrlgjc'v{/rgl'ipsufgggi I E.% ?nake the compounds useful

in diseases with increased neuronal activity - like epilepsia.

Electrophysiological recordings of KCNQ2, KCNQ2Z/KCNQ3 or KCNQS channels in
oocytes

Voltage-activated KCNQ2, KCNQ2/KCNQ3 or KCNQS5 currents were recorded from
Xenopus ococytes injected with mRNA coding for KCNQ2, KCNQ2+KCNQ3 or KCNQ5
ion channels (Wang et al., Science 1998, 282, 1890-1893; Lerche et al., J Biol Chem 2000,
275, 22395-400). KCNQ2, KCNQ2/KCNQ3 or KCNQS5 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 KCNQ2, KCNQ2/KCNQ3 or KCNQ5 currents. Especially effects on the

activation threshold for the current and on the maximum induced current were studied.
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lateral tail vein of groups of male mice (Nutt et al. JI_Dha_rmacy and
Pharmacology 1986, 38, 697-698). 30 Amygdala kindling Rats ulnderwent
[ [ [ [ latera
surgery to implantation of tri-polar electrodes into the dorso
Wﬁ%@ﬂé?&?‘ﬁfter surgery the animals were allowed to recovePGERIF0HGH00123
groups of rats received either varying.doses of test compound or the
drug's vehicle. The animals were WO"2006/092143 PCT/DK2006/000123

hyisroniesiinatieiisels itrabhaftef dischangethiesheld agsgﬁfﬁté’@@ré,@{};'&] the
AhaERENQC6ASIANSEigUre severity, seizure duration, an
mﬁﬁﬂﬁ"iﬁe{v}ﬂﬁe a g '%

duration of electrical after discharge were noted: (Racine.
Electroencephalography and Clinical Neurophysiology 1972, 32, 281-
Mz o) nm SideheifiReis Central nervous system side-effects were measured

ing the time mice would remain on rotarod apparatus (Ca'pz.icio'
Thgif%ql.%%u‘!"’?‘ 8‘%@% SR TERIPP S Bl dyioroeina epingal ehoindss bydmdastisiagng a

rug an

ST Mgtoniow© at ity ofocodntoghtherwiahes el dReams cterised

r ! n et al. Neuropharinacology
S B b R TR eoreay
temperature of the compound were measured by either rectal probe or

Piljeplpiieshrdinialemelty transmitters capable of measuring temperature

..(Keeney e a[vls-ﬁgjlsliai(;gy and Behaviour 2001, 74,.177-184)._ 15
Pﬂéﬁ%ﬁ%&’o‘{%ﬂﬁ%ﬁ*ﬁé BraPHSE bR Btieaprt saané inisotire ob pipoandsewere

bl kO DA Rl Lo of
I I ours.
P e e ooy

were deter
199334 3RINE5). A compound having the general formula I: R2 H

Electrical seizure -threshold test

A modification of the up-and-down method (Kimball et al. Radiation Research 1957 , 1-12)
was used to determine the median threshold to induce tonic hind-limb extension in response
to corneal electroshock in groups of male mice. The first mouse of each group received an
electroshock at 14 mA, (0.4 s, 50 Hz) and was observed for seizure activity. If a seizure was
observed the current was reduced by 1 mA for the next mouse, however, if no seizure was
observed then the current was increased by 1 mA. This procedure was repeated for ail 15

mice in the treatment group.

Chemical seizure -threshold test

The threshold dose of pentylenetetrazole required to induce a clonic convulsion was
measured by timed infusion of pentylenetetrazole (Smg / mL at 0.5 ml/minute) into a
lateral tail vein of groups of male mice (Nuit 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
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3 N N (r) RI (T) wherein: J 5 gisOorl; each of R1 and R2 is independently
selected from the group consisting of halogen, cyan, Cl.6-alk(enlyn)yl,
C3_3-cycloalk(en)yl, C3.8-cycloalk(en)yl-Cy6-alk(en/yn)yl,
VHARAE'284d1k (en/yn)yl, halo-C3_3-cycloalk(en)yl,
halo-C3-8-cycloalk(en)yl Cl. 6-alk(en/yn)yl, Cl.6-alk(en/yn)yloxy,
C3.8-cycloalk(en)yloxy and 10 C3.8-Cycloalk(en)yl-Cl.6-alk(en/yn)yloxy;
stiantdard isitheleitedifid rmfﬁr@ia%mtlgl:cﬁmﬁlstém?%wa@&;@lﬂm%eﬁ and on
- -8-cyclo n)yl- -alk(enlyn)yl, optionally
oy B A SR il et s cibnarge
wapotsd. RagtealitcanpnaspticiatispéubstitGiedcaiWeurophysiology 1972, 32, 281-
29@3-8-eycloalk(en)yl-C1.6-alk(en/yn)yl,
Cl-6-alk(en/yn)yl-C3-s-heterocycloalk(en)yl 15 C1.6-alk(en/yn)yl,
C3_s-heterocycloalk(en)yl-Cl-6-alk(en/yn)yl, Cl-6-alk(en/yn)yl-
Si@eHedaaterocycloalk(en)yl-C1.6-alk(enlyn)yl, Heteroaryl-C1.6-alk(en/yn)yl,

ryl- C3-8-cycloalk(en)yl, . . .
Ceﬁg%gf}gg‘% _S§£§ _%y%%éﬁcnﬁﬁ%ﬁ%%wwmnng the time mice would
ICIRARURG A Bl afkieniyniChrsed R 51316 eydl Gale(Ra) oxicology 1992, 15, 177-
20 %%5'19%\@&3@}{0';;1 isia! 11-‘%}':&6;{8'11(:‘ oy, - I i it

!(\Z}I.G-alyk(en/yn)y o?(%&c(‘l-g)-é (enfynjyt, 3‘%%%{“1 S AfidBRR L Bha-red beams
crogseq 1Bk &AW asanyalo Aleanlmn@la A% pA0IIEE 1375),
Hyp6tadkieiohonns dal treGhnaliclsr/yhay nalrtndB; %}%’

b tél o-CBZ%ﬁedoaII@%%ﬁl.6_-a|k(e¥/%i%%!ll; Wh,er{é?%%%%% Ré %%% &gal%umd
M S R RS R lempeoRansHHEesT sApaRdy efmeasuring
ten@erahatk (Bropa)ytt €13 /8myclogliien)ytantbur 2001, 74, 177-184),

C3-s-eycloalk(en)yl-Cl_6-alk(en/yn)yl; 25 as the free base or salts thereof.

54 2. A compound according to claim 1, wherein g is 0. 3. A compound
Phayparaidgatcslaim 1, wherein q is 1. 4. A compound according to any one
ThOpEsRAS kiR RS RACE Af Ry aRGRa Sel dently selected from .,

; %be glro consi?t}i%ng of C1.6-alk(en§y’n)yl,l‘%c?éeg%%/%%% (‘éﬁ)f/l‘,}' aid’p-o. dosing
O PRGUL I SN By e Bestelish/JrYInE blend mailpn pyiendddiers. Plasma

concentrations were determined with LC/MS/MS.

PCT/DE2006/000123
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halogen. 5. A compound according to claim 4, wherein both R' and R2 are
Ci_6-alk(en/yn)yl. 6. A compound according to claim 4 wherein R' is
Cl.6-alk(en/yn)yloxy and R2 is halogen, or wherein R1 is halogen and R2

WO HERKEn/yn)yloxy. 7. A compound according to any on@<GYRIiHg060123

1-6, wherein R3 is selected from the ,gyoup consisting of
Cj_8-alk(en/yn)yl, C3.8-cycloal.k(en)yl; C3_8-cyeloalk(en)yl Ci_
@M%n/yn)yl, optionally substituted Aryl-Ci_6-alk(en/yn)yl, optionally

1. subshiusaghoilieiseuEloall i ppiignally substituted

Aryl-C3_s-cycloalk(en)yl- C1.6-alk(en/yn)yl, Heteroaryl-Ci_6-alk(en/yn)yl,
Heteroaryl-Cis-cycloalk(en)yl, R?
Heteroaryl-C3.s-cycloalk(en)yl{Ci
according to claim 7, wherei i C m the group consisting of
C_s-alk(en/yn)yl, C3_s-cyclpalk(ep)yl-C 6-a|k(eﬁ/¥{3)yl, optionally
substituted Aryl- CL&< “qptiobally substituted
Aryl-C3.8-cycloalkfen)yrand Heterogyl- Ci-6-alk(en/yn)yl. 9. A compound
according to any laims 1, 7 and 8 wherein optionally substituted
Aryl may be substituted with one or more substitue{ﬁgindepently selected
fraga,dhe;,.group consisting of halogen, cyano, Ci.6-alk(en/yn)yl,
C3_s-cycloalk(en)yl, C3_8-cycloalk(en)yl-Ci_6-alk(en/yn)yl,
hefids®ioBlalk(enfyn)yl, halo-C3.8-cycloalk(en)yl,
halgckoig-rY elri(BNhsbdn s i_s-alk(en/yn)yloxy,
C38-cy oamn)ylg%%ﬁt% %ﬁ%%%ﬁ%ﬁ%&&% ﬁ%ﬁ%ﬁl%&?gg’%
167 R orr SN AERE el friep 16y eleahkion i Erairesbondiie) dhssitlicb/Anyy,
mhgalcbélwwﬁma@ﬂim@rdmsgmﬁﬁlﬂwﬁ‘%%ﬂ?e‘iﬁ%i@hzﬁﬁd from
yl, halo-Cr_b6-

the gr nsisting of, hal , Cr_g-alk(en/yn k(en/yn)yl

and%%%&l&%z’/g%@ g}‘)((%.njl%%?ﬂo@gm RE'e ?8}915”65 a, one of

Claimeysladkealylcompikisnysingysetected from the group consisting

ofR{Zs4RimetivhbaaRip N4 vk @13 l)-carbamig acid benzyl ester;

(2,4-Dimeth I-6-morp%z)ling4- nl?oyrl%l/é] -Sﬁ)%aeb%%q; o 2B Ry

4

e géﬁcycloal (en)yl-Cj¢-alk(en/yn)yl, optionally substituted Aryl-Cyg-alk(en/yn)yl,

2 diciaityapoenyd L A-cimeiufaomilitsAa gty Agpetamid

e'C%g'Eth -{%ﬂﬁ%op%ﬁﬁ?;b xylic aci

(2. 2%dimethyl 64 horph € -Wmigiﬁgl%ﬁsp/gﬁ}ﬂe@a_s—heterocycioalk(en)yln
Crg-alk(en/yn)yl, Cs.g-heterocycloalk(en)yl-Cy -alk{en/yn)yl, Cre-alk(en/yn)yl-
Cg_g~heterocycioalk(en)yl~c;-G—alk(en/yn)yl, Heteroaryl-Cy.¢-alk(en/yn)yl, Heteroaryl-
Csg-cycloatk(en)yl, Heteroaryl-Cs g-cycloalk(en)yl-Cy.-alk(en/yn)yl,
NR'R>-C re-alk(en/yn)yl, NR4R5~C§-8*cycIoaH{(en)yl, NR4RS-C3,_3—-cycioa}k(en}y]-
Crs-alk(en/yn)yl, C1-é"alk(enfyﬂ)leXY~C1-5~alk(€n/yn)yl, Cs.g-cycloalk(en)yloxy-
Cig-alk(en/yn)yl, C3»8"CYCIOalk(en)yI~C1-5—aik(en/yn)yloxy-(31_6~a1k(en/yn)y11 halo-
Ci-alk(en/yn)yl, halo-Cs.g-cycloalk(en)y! and halo—C3-3~cyoloalk(en)y1~
Cr¢-alk(en/yn)yl; wherein

_6-§k(en/yn)yl. 8. A compound

each of R* and R is independently selected from the group consisting of hydrogen,
Crs-alk(en/yn)yl, Cy.g-cycloalk(en)yl and 03-g~cycloalk(en)yl-C1_5~alk(en/yn)yl;
as the free base or salts thereof,



[

N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-2-thiophen-2-yl-acetamide;
3-Cyelohexyl-N-(2,4-dimethyl-6-morphélin-4-yl-pyridin-3-yl)-propionamide;
(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-carbamic acid isobutyl ester;
3-(3-Chloro-phenyl)-N-(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-propion
amidenpound according to claim I, wherein q is 0. _
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-2-(3,5-dimethyl-phenyl)-ace
tamide;
. NA2dnponeimdeortiingpbalini-y|-pykciin 3-id)13-p-tolyl-propionamide;
2-(3-Chloro-phenyl)-N-(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-acetami
de;
2 43 4niictnidre: phveiys) 1N «(B; Ao thyil6- Mo phiotirid sdehysithd-Bag Racet

“{‘éjeﬁ’eﬂ?r%”e‘ eSS SR AL SR S L. L o S Y A etamide;
NG(2s4:Rimetiivh Hrorplastifvdiylp)yidin-3aicanftoly)-cetatinideyn)yloxy and

2§b%%%mo-phenyl)-N-(2,4-dimethyl-6-morpho|in-4-y|-pyridin-3-y|)-acetami
N-(2,4-Dimethyl -6-morpholin-4- yI pyridin-3-yl)-2-(3-trifluoromethyl-phenyl)-

acetamide N- I-6 hoI|n 4 |
)2 pheny 214 5%1? eoél r|me Stiiyl= %élsgt{rrmmd;&dare Cre-ali(en/yn)yl

(2,4-dimethyl-6-morpholin-4- yI pyr|d|n -3-yl)-amide; Octanoic acid

f\ﬁ%%?ﬂﬁh%%%ﬁa ho“” fla %3'/\% yéf? ?h)%)] ?sn& e aik(en/yn)yloxy and R” is

-yipRgraphtivaiersa- - asétdn@de;mldéﬁtax@ma@@en/yn)yloxy.
(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide;
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-2-(3,4-dimethyl-phenyl)-ace
tatnige)pound according to any one of claims 1-6, wherein R is selected from the

igﬁ%’&ﬂ%%éiéiﬁ@kﬁb%ilﬂ@?%&@75;'259%% iRy EIn-2o v ageiamd
NQQGWMHMJGWP@Mﬁ%&itptﬁdd‘M§3=§l|%2@(1¢€¢néthl}ﬂy®imedﬂqunﬁeﬁtuted
N S T e A 3 AT el - ceta

mide:alk{en/yn)vl, Heteroaryl-C,.s-alk(en/yn)yl, Heteroaryl-Cs.g-cycloalk(en)yl,

Nng[,eélr-OQ ?h)ﬁ(l %ﬁ%ﬁ&%‘jpﬁc}' %tgm-);ﬁwp -3-(4-methoxy-phenyl)-

proplona
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-2-m-tolyl-acetamide;

NA%&HBHHI?&%CQT@RJ;RB%I AT yl “RUEAIR YLk esfés ﬂeﬁ%ﬁﬁ'{ﬁgé%ﬁﬁ %@’mistino of
NC(Qam]EGméfhibﬂMmm@Mﬁk@ﬂ)ﬂyﬁdm atk(an3Bdimptioplabityshstiigesd Aryl-
& N2, AR IO SRR e e 3-7) 2 (RrU R R PN r RS ETRR) .-

C] s-alk(en/yn)yl.

A compound according to any one of claims 1, 7 and 8 wherein optionally substituted
Aryl may be substituted with one or more substituent indepently selected from the
group consisting of halogen, cyano, Cig-alk({en/yn)yl, Cis-cycloalk{en)yvl,
Cyg-cycloalk(en)yl-C) ¢-alk{en/yn)yl, halo-C) s-alk(en/yn)yl, halo-C;g-cycloalk(en)yl,
halo-Cj_g-cycloalk(en)yl-C¢-alk(en/yn)yl, Cs-alk(en/yn)yloxy,
Cs.s-cycloalk(en)yloxy and Cs.g-cycloalk(en)yl-Cyg-alk{en/ynjyloxy.



10.

11

2-Bieyclof2 2 [IhP t-2i_nr_ion-di _ehy, "'rp~.,,
t-6-morphourl-4-yrpyidin-3-yl)- acetaniifle;
2-(3,4-Difluoro-phenyl)-N-(2,4-dimethyl-6-morpholin-4-yl- pyrldln -3-ylh)-acet -
anide; 4-Methyl-pentanoic acid

(Modmwﬁy&ﬁcmp{gotm&ayh@gm@r&ﬂbp@wdﬁy substituted Aryl may be
dé“ﬂ%stggteg wﬁﬁ rg)%el\lor(rzngrg Isn]t?;[tlg%{lle%t n%l%ke]:z “Qf se%/ec@g g‘lc';]m?)ﬂynla) ga}ggltjagg{zsisung

263 yiaexy EN: @i imeity harnorpholited-shpy Heine3 -y reeaiamideky.
5-Methyl-hexanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide;
2-Cyclopentyl-N-(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-acetmdide;

3- )S;yselﬁpeﬁkﬁyﬂ dﬁc&dfingimeﬂwbﬁemo phantie-B-40; pytitiv@pdinpro pionassideted
z%n exanoic acid (Z,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide

N- fﬁn& %Fﬁ%‘ﬂﬁgﬂ? iorpholin-4-yl-pyridin-3-yl)-2-cyclopentylacetam

ide(2,4-Dimethyl-6- morpholm 4-yl-pyridin-3-yI)- carbamic acid benzyl ester;

N GRS MM BRI 1 3 R Der e ser

et@@u@h&ﬁbqibenyl)-—(z 4-dimethyl-6- morphohn—4 yl-pyrldm -3-yh)-acetamide;

[\(Ijl(é:g hé%ﬁ?érggﬁrt%g ?a{%‘%?ﬂg'é&g 2.4 'rllgller:]tn%ry 3-morp11011n 4-yl-pyridin-3-yi)-

N-@nizlatoro-2-methoxy-6-morpholin-4-yl-pyridin-3- yI) proplonamlde as

th se ts the rmace co
coe]r}{pésﬁ%lr)% on%h or more glr?ﬁa' ﬁﬁ}? y ac%eli{% rgpcgg%g 866(5?[%?1?3
and—@yxﬁnﬁmyhﬂf@ Migmbyhﬁmmplmkmyﬂ—ﬁyﬂwm-@@) -br{p)dmiamide;
orl: 5each of nd R endentl e [ the
ﬁ%lg E Ifrnﬁ ﬁohn— - Cgl]_% k en?EHBC %CI 1S0DULYI CSICY,

tup CORSTSHN dlogen,

C&&WM@RMI%AB@WM&kW@M@&k&Wn 3-yD)-propionamide;

halg- G Sl Y BN NS G 3 & ey ke Iy 1319 G Bt AR B i
N~(2,4—D1methyl~6-morpho1in-4-yi—pyr1dm-3-yl)—a—p—tolyl—propionamide;
2-(3-Chloro-phenyl)-N-(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-acetamide;
2-(3.4-Dichloro-phenyl)-N-(2.4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-acetamide;
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1)-2-thtophen-3-yl-acetamide;
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1}-2-p-tolyl-acetamide;
2-(3-Bromo-phenyl)-N-(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl }-acetamide;

- N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1)-2-(3-trifluoromethyl-phenyl)-
acetamide; ' - ' "
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-2-phenyl-acetamide;
3.5,5-Trimethyl-hexanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide;
Octanoic acid (2.4-dimethyl-6-morpholin-4-yl-pyridin-3-yl}-amide;
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1)-2-naphthalen-2-yl-acetamide;
Heptanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide;
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1)-2-(3,4-dimethyl-phenyl)-acetamide;
2-Cyclohex-1-enyl-N-(2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-acetamide;
N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1)-2-(4-methoxy-3-methyl-phenyl)-



Ci_6-alk(en/yn)yl, C1_6-alk(en/yn)yloxy, C3.8-cyeloalk(en)yloxy and C3

cycloalk(en)yl_C1_6-alk(en/yn)yloxy; and 10 R3 is selected from the

group consisting of C-B-alk(en/yn)yl, C3.8-cycloalk(en)yl,
WOLHIBHHIK(en)yl-Ci_6-alk(en/yn)yl, optionally substituted PCT/DK2006/006123

Aryl-C1_6-alk(en/yn)yl, optionally su% tituted Aryl-C3.8-cycloalk(en)yl,

optionally substituted Aryl- C3.8-cycloalk(en)yl-Ci_6-alk(en/yn)y1,

Ci_6S5IRaiARyN)yI-C3.g-heterocycloalk(en)yl 15 Ci_6-alk(en/yn)yl,

C3.8reterogy. ( 1, i, 6-alk(en/yn)yl- i
Cs.%% t Qcyﬂ%ﬁ%ﬁ%%_%ﬁé?e%%%P,’%%f(é%%r@’ﬁgﬁ%‘a}ﬂ%ﬁ‘]ﬁmﬁi@
Heter %ﬁ@ D ESYSeBaRisHsyf-Haterdira-g-3-(4-methoxy-phenyl)-
8-cyutgaditaniyid:Ci_6-alk(en/yn)yl, NR4R5-Ci_6-alk(enlyn)yl,
NR4Rs-¢ 8-% cloalk(enlyl, . NR4RS5-C3.8-eycloalk(en)yl C1 6-alk(en/yn)yl,
Cl.@%&%ﬁ?yn?ﬂgg@f -éllk‘(é?r“ Fﬁwi@g%y&fgf@éﬂ&]é%%s&m@
g;}_g:é?ﬁléhmyﬁ%é3%1—6-morpholin(j4~yi-pyrlidin~Béyl)ézu(lﬁ~ﬂu(/>ro~pﬁerhy1?_acetamide;
8-ey% - - niynyloxy:Ci..6-alk(en/yn)yl, halo-
e e_n/yr? %%ﬁé@’?‘?#?yé@f&%%@%é? F&é@%@&f@%ﬂ%n)yl-
Ci_B-Hi@HRRRI frrauthodach drmdding R5-B (Gdizpenghai)selasieme;

from Bleygleurz agnsisting of pydragen, G Sallteniymyl, .. -
C3h%§(f‘xrgr:llﬁg!k(en)yl and C3.§-cyc|oa|k()én)yl-c .16-31l<?e /&Kﬁ/ﬁ;lrﬁé"g%"the
free basé or salts thereof. 13. The pharmaceutical composition according

to Qém“mﬂ@pmﬂhbnmpmm@fzﬁ@Fﬁ@mhmﬁgiﬁii‘?jy{%ﬂ?@ﬂ@[bgIa%etamide;

ocom s LAY okt LG ReRy br4-Yresrioh drlseeide

beifi§ YSFSASRre0-Ah(htrdizsabiyiof: fovpholinpbiassitiChanoglesHrk;

disproes] et ] ' e[ of disease of.the central

nery %%Egnmgéﬁfﬁﬁr@%ﬁnﬁﬂgﬁ%& Fg %%p?fl)"sﬁ?_(. ?1?%8%%}% to

Claint TAXWRETBRT ther i sortidinestbrssasendhpbntrbatayisiselegtpanidm

(hedisdprenndiali odsaiayeaisoiin ANiHHROIIAIS, At ahathic

Coea B e e s e

ThesgRavinaeisuBchtibonipdgitionrahotinding 4o/ Gdim.-4B wherein the

senyf @gﬁ@@%{&%—é-morphoIjn%-y]»pyridin~3 -yh-2-cyclopentylacetamide
N-(2~Chlor0-4-methoxy—6~morphoiin—4-yi-pyridin~3~y1)»2~cyclopemy}acetamide
N—{E-Chloro-4-methoxy—6~morphoiin~4~yi~pyridin—3~yI)—3,3—dimethylbutyramide
HN-(4-Chloro-2-methoxy-6-morpholin-4-yl-pyridin-3-y1)-3,3-dimethylbutyramide
N—(4uChloro-2—methoxy—6—morphoiin-4-yl~pyridin-3—yl)—pmpionamide

as the free base or salts thereof.

12. A pharmaceutical composition comptrising one or more pharmaceutically acceptable

carriers or diluents and a compound of the general formula I

R?

0
N__~0)
A
PO
-
NTONT Y

@
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13.

14.

selected from the group consisting of acute seizures, convulsions, status
epilepticus, epilepsy such as epileptic syndromes and epileptic seizures.
10 17. The pharmaceutical composition according to Claim 15 wherein the
anxiety disorders are selected from thé group consisting of anxiety and
disorders and diseases related to panic attack, agoraphobia, panic
digpeelgnwith agoraphobia, panic disorder without agoraphobia,
agoraphobia without history of panic disorder, specific phobia, social
phobia and other specific phobias, obsessive-compulsive disorder,
pgst-traymatic 15 stress disorder, acute stress disorders, generalized
anxiety disorder, anxiety disorder due to general medical condition,
substance-induced anxiety disorder, separation anxiety disorder,

agiuataTauit digqrdersaReifataance rawe iohy pechongriaessdigosdamsogen,

AR, HoTMRIEBTA dery GSBE 0t bR YR AR Baotr TH TR
ﬁhﬂ?r@pwllqal] ndomm@@ﬁmam di terrcgi;i? mﬁa%@ma{t?cﬁibghob(e?%g- rou

CE S e KGR e SRR SR heTopatnic
pain.relatedko-digbetic ndueapaiiioneurabathic pain related to trigeminal
neuralgia and neupathic pain related to 25 migraine. 19. The

pharmaceutical composition according to Claim 15 wherein the
neﬁ ﬁ@@egﬁfwrawﬁ ﬂﬁ@gfd@p&:@n@i%@aﬁédﬁfmaﬂd«m@@yp Capsistiogliofen)yl,

|zheimer's chorea uItl I‘SI my: hIC
G T S DI S D e T BB e b R RN
eBpaph@lll@pﬁﬂbueﬁneduﬁgfu(bygm&a@k(wﬁﬁdtloptmnﬁﬂbehlﬁ:sntu&elsg\l’gdppes
viruses, |aor s, trauma- induce

OISR O HEEI AR P H BT S BALe Sdciigrggyloalk(ens-
rr(emcﬂﬁ(eﬂiyﬂwhdmwﬁétefdm@mﬁi(eﬂ)ﬁhd1n£ﬂﬂﬂddﬂgmhﬁcdflweallf{eaz$myl-

of he her yst neurppathi
e T T R
Ctagm@#lmdik(emﬁhélehsmiﬂ 65 cheprsaltGehiyir€ated kgesdiedied from

m cfrg gﬁ:(j tl“éﬁ %’ﬁ)ﬁ%alm Ordegreﬁgl(ﬁ %léﬁéhgér or’ eut C:tlse ltk(%ngyl-
tréamdiﬂaﬂieﬁsémfmmlmmgmn@wwﬂ@nseﬂabﬁ@ﬁw,diswdmk}aélaédmbzéoxy-
Cis-alk(en/yn)yl, Cs.g-cycloalk(en)yl-C¢-alk(en/yn)yloxy-C;¢-alk(en/yn)yl, halo-
C.s-alk(en/yn)yl, halo-C;.g-cycloalk(en)yl and halo-Cs.g-cycloalk(en)yl-
Cr.g-alk(en/yn)yl; wherein
each of R* and R” is independently selected from the group consisting of hydrogen,
Ci.s-alk(en/yn)yl, Ca.g-cycloalk(en)yl and Cs.g~cycloalk(en)yl-C.¢-alk(en/yn)yl;

as the free base or salts thercof.

The pharmaceutical composition according to claim 12 for use in increasing ion flow

in a potassium channel of a mammal such as a human.

The pharmaceutical composition according to Claim 13 for use in the treatment of a
disorder or disease being responsive to an increased ion flow in a potassium channel,
such disorder or disease is preferably a disorder or disease of the central nervous

system.
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I5.

16.

18.

19,

" ad orea%lﬁaégfg?eﬁléhc% ?sm

insomnia. 22. A compound according to any one of claims 1-11 for use a
medicament. 23. Use of a compound according to any one of claims 1- 11
in the manufacture of a medicament for increasing ion flow in a potassium
channel of a mammal such as a huntah. 24. The use according to claim
23 for the manufacture of a medicament for the treatment of a disorder or
digpasigutinat 5O PONSHRILA A dRGIAsEdaaN oMk ifcth PIRIASSIA or disease to be
Channs ! 2. dhemse According o caim:24, whseln. said disordet o
diSEage 1A diCordar or disdase of the céntral nervous system. 58 "the
usevsgediiingtorlamsRipopddinhersimeaier sisortd o isdersesigoke, cocaine
selpctediciiom thegroup sansistingfhseizniaidiserders, anxiety disorders,
neuropathic pain and migraine pain disorders, neurodegenerative
disorders, stroke, cocaine abuse, nicotine withdrawal, ethanol withdrawal
afitletirnitusc Aficalvenussiticterdindjte ol iR 6 S wherainthh ecsriradsorders are
digqrdes %%ﬁ{e!ﬁ@{g%&ggmsﬁgﬁl @599&&%@%@,&&&@%@%@%@;epﬁcus, epilepsy
u

convulsions, status epilepticus, epilepsy such as epileptic syndromes and
e pidbticeBEePLiFey N9 PR NGB RS K ES claim 26, wherein said anxiety
disorder is selected from the group consisting of anxiety and disorders

and diseases related to panic attack, .agoraphobia, panic disgrder with ,._ .
R AR A R S sondrs
histosyleftpdiiomditor gerpppeciist jpgaldian sotiahphdisia dael anthéisssesifidated to
phobias, ohsessive-campulsive disorder, post-traumatic stress .60 .
R S AR AR S L ARSI BRANE DI g vithou
disgrophdbia.teggepbohianedicat bosiditiorn, substinoedndypeediamkidtya, social
e S Ralon AT el (IR R AU HIEN HRE R PR
ahxiety, hypochondracal'disorders, anxiety disorder due to genera
medisallconditiomandtsessstanodeindgrretcdnsibiy xaisorien derd amxigtydisorder

disorgs rgt%r?ér%}%%éig%éggﬂt@gg's%.%S&Q@e&ﬁa&%(&oz[gggéﬁ%ﬁ@j&ggeﬁaration
wnereinTthe neuropatnic pain or’mlgrame pain disorder’s selected from

tImgi@ypii_rsonﬁsti&lﬁlmfraﬁod@fiﬂiaﬂ_hwemfgss@pahnxbl@ﬁm%ﬁmﬂ
NG %}-Qﬂ'%Iggg%yrﬁ&%‘%g&odgé%%eéé%&%lfEﬁ@&%@%ﬁ}f{@@ﬁ‘tﬂ{& B ance-induced

anxiety disorder and anxiety disorder not otherwise specified.

The pharmaceutical composition according to Claim 15 wherein the neuropathic pain
and migraine pain disorders are selected from the group consisting of allodynia,
hyperalgesic pain, phantom pain, neuropathic pain related to diabetic neuropathy,
neuropathic pain related to trigeminal neuralgia and neupathic pain related to

migraine.

The pharmaceutical composition according to Claim 15 wherein the
neurodegenerative disorders are selected from the group consisting of’ Alzheimer’s
disease, Huntington’s chorea, multiple sclerosis, amyotrophic lateral sclerosis,
Creutzfeld-Jakob’s disease, Parkinson’s disease, encephalopathies induced by AIDS
or infection by rubella viruses, herpes viruses, borrelia or unknown pathogens, trauma-
induced neurodegenerations, neuronal hyperexcitation states such as in medicament
withdrawal or intoxication and neurodegenerative diseases of the peripheral nervous

system such as polyneuropathies and polyneuritides.



20.

21.

22.

24,

25.

27.

28.

related to trigeminal neuralgia, and neuropathic pain related to migraine.
30. The use according to claim 26, wtérein the neurodegenerative
disorder is selected from the group consisting of Alzheimer's disease,
Huntington's chorea, multiple sclerosis, amyotrophic lateral sclerosis,

Crettizfgldndakahisdisaasgo fackinsan@ndiseasginenaephatapatdiekorder or
induced by AIDS or infection by rubella viruses, herpes viruses, borrelia
or LR S TSRS PG Ao FBUD dSBERGr b AP o e
hyperexcitation states such as in medicament withdrawal or intoxication,
and,B%eurodegener.ative diseases of the periprﬁl{al nervous system such

as

fyREEPSSHHIEY SREPOTHELARRAEL D81 8 Dk & awCareih g foleairr or
24, Jvharein it ¢lisal descdstitensa heeleaieaoiontie ieup Gensistinguch as
of hipolar disorders. 32. The use according to claim 24, wherein said
disOrcEoFdisease is selected from the group consisting of sleep
disorders, such as insomnia.

A compound according to any one of claims 1-11 for use a medicament,

Use of a compound according to any one of claims 1-11 in the manufacture of a
medicament for increasing ion flow in a potassium channel of a mammal such as a

human.

The use according to claim 23 for the manufacture of a medicament for the treatment
of a disorder or disease that is responsive to an increased ion flow in a potassium

channel.

The use according to claim 24, wherein said disorder or disease is a disorder or

disease of the central nervous system.

The use according to claim 24 or 25, wherein said disorder or disease is selected
from the group consisting of seizure disorders, anxiety disorders, neuropathic pain
and migraine pain disorders, neurodegenerative disorders, stroke, cocaine abuse,

micotine withdrawal, ethanol withdrawal and tinnitus.

The use according to claim 26, wherein the seizure disorder is selected from the
.group consisting of acute seizures, convulsions, status epilepticus, epilepsy such as

epileptic syndromes and epileptic seizures.

The use according to claim 26, wherein said anxiety disorder is 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
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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.

The use according to claim 26, wherein the neuropathic pain or migraine pain
disorder is selected from the group consisting of allodynia, hyperalgesic pain,
phantom pain, neuropathic pain related to diabetic neuropathy, neuropathic pain

related to trigeminal neuralgia, and neuropathic pain related to migraine.

The use according to claim 26, wherein the neurodegenerative disorder is selected
from the group consisting of Alzheimer’s disease, Huntington’s chorea, multiple
sclerosis, amyotrophic lateral sclerosis, Creutzfeld-Jakob’s disease, Parkinson’s
disease, encephalopathies induced by AIDS or infection by rubella viruses, herpes
viruses, borrelia or unknown pathogens, trauma-induced neurodegenerations,
neuronal hyperexcitation states such as in medicament withdrawal or intoxication,
and neurodegenerative diseases of the peripheral nervous system such as

polyneuropathies and polyneuritides.

The use according to claim 24, wherein said disorder or disease is selected from the

group consisting of bipolar disorders.

The use according to claim 24, wherein said disorder or disease is selected from the

group consisting of sleep disorders, such as insomnia.



