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PYRI M DI NE DERI VATI VES AND THEI R USE AS KCNQ POTASSI UM
CHANNELS OPENERS FI ELD OF THE | NVENTI ON The present

WO pooensi4an rel ates to conpounds, which are opePer/BKedi06/050039
the KCNQ fam |y potassiumion channels. The conmpounds
are useful in the treatnent of disorders and di seases

pYRBEIDAYE MERPONSYe AWM opeRi 0% ok tdi® KEMQstam dugNNELS OPENERS
pot assi um i on channel s, one such di sease is epilepsy.

BACKGROUND OF THE | NVENTI ON I on channels are cel lul ar
proteins that regulate the flow of ions, including
FIEbDa@ETLHE INYENTIAON chl ori de and sodiuminto and out

cell uch nnel s ar esent in all ' nd
The brefeit bien B RISERP Borbatly, PhED S onshsfiat ik ERQ Rty
poth &edrb én"chaRfdls. Cm&'cohfp@m a6 Lul iNdeatRBan of aisbidess and
and cellular secretion. Humans have over 70 genes

dlsmses)bnm@rq@mlﬁw ta ppeag Abthe KNQJamily petassiarn ipmehanaels, one such
d1s§%¥ rosci ence 2000, 1, 21-30) with a great
with regard to both structure and function.
Neuronal pot assi um channel s, which are found in the
brain, are primarily responsi ble for maintaining a
negative resting nmenbrane potential, as well as

plaﬂj?k P@p@ _risation follow ng an

BAat:::ltal on pot entia q%ﬁle subset of potassium channel

Tongehamsels are tchhﬂkﬂ(p@eﬁmrthdttyegd%m gl fbowg of fonk,ancluding pofassium
five \ e have be sho u rlie disease

calgity GHIPRGE S S0 i R A CelTy SaPh SReSels recipRieap Gyl animal

and Hlﬁﬂélﬁ@l‘ls DAd Birect BV4HENO 86 irRNfEn2Ponal trashiis®on, muscle

The KCNQ4 gene is thought to encode the nol ecul ar
condractien arndecedifilan sgeaetiomsi um channel found in outer hair

cells of the cochlea and in Type | hair cells of the

vesti bul ar apparatus, in which nutations can lead to a

Huf@h§h&le dveh?o péd eﬂ&ﬂﬁl{g%iﬁassiﬁﬁl\@anﬁéi\éK%és (Jéntsch Nature Reviews

co-assenbled with the product of the m ni mal

Newqosgienas 2088 1, 24 o303 with aggreat diversityew e sgzerd te be&h fugture and
fun%ﬁé L tl\?eglﬁ(gl%ill ﬁé’tggsu{rﬁ Sflénn'eﬁ,r whfch lé?e fé(ma CtHE rb?aﬁrrl, 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 2000, 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 deafhess.

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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this channel can cause one formof inherited | ong QT
syndronme type 1 (LQTlI), as well as being associ ated

wowdoh/oes4ior m of deaf ness ( Robbi ns Phar macol TheeT/BROME/050039
90, 1-19).The genes KCNQ an% KCN@B were di scovered in
1988 and appear to be nutated in an inherited form of

TIET e R T T
1nh3_11?f%d %ﬁﬁ &f é’iﬁle?é’jﬁ@ﬂﬁﬁll fbehipa AR nedEtalENNBISERTR 0BAWSKi

|ocalised in ram dal- neurons of the human cortex
Treas] szmo&mvmasZﬂﬂﬂe 33.3393-398).t The pyetaing enemlod batkeKGNQ? and

' d |
£ ASUS O E Rl HaoRLo LR BBFn Bhind
h1pﬂ8éh4np419 13%ionK6INRR bl adsolialdd aWith deiirdSinefatiol fz!h@ bwpagénon

subunits that form"Mcurrents" when expresse

(Cappey ¢.al- Frecaadings Netionalsicaderanof Seaence ¢af Ar?&ﬂﬂo%égi‘hﬁ? 19).
current found in many neuronal cell types. In each
cell type it is domnant in controlling nenbrane

KONQ@2 abKCNQB dry the pogssilna charing] subshits thetifoemr Mbotirréms” when
the range of action potential initiation (Mrri ofn

xpAFTEELn %9. e Phgwrant efgayn%wcm%mg pgssgpcurrent found in many
ek oal s t%%*eﬁe“‘t § o i BRI nginb Rblspe BRetabiliy by

beingtheam]y sustainededtrent inehe angéd ofactivh @btehtlalymnﬁpmnﬂﬂmmh Annual

ReyiPp T e 19 S e A MRSt B My i Afgtic ffctson

nel?Snd Exé}lﬁxﬁllity" ﬁ)f‘&( éﬁ@ﬁdfﬁiﬁﬁorpf)f 8 caMER it ReduRE Iﬁ@tﬁronal excitability.
di seases and di sorders characteri sed by excessive

Opersus of thpscd€ENQ Qh;mnds;@m aetevatars pbhe Misyprentewd] redied ¢xcpssive

nelh‘glﬁ:ﬁll gﬁ) I\ Iag%”"éjy'n %E? glzsglrnﬂﬁ{ %ZB %g' | e?séizda}gsd and other diseases and
disbrdeR oﬂaﬂaet@nged(lﬂy' éﬂca@[@b@whmmz smble By hduréril hﬁlﬁﬁréxcnablhty

acid ethyl ester) and analo ues t ereof are di scl osed
includingrepyxalsiye diger e@%@pﬂ@sysm Rewppathis ARl si ve conpound

Wi th a broad spectrum and potent anticonvul sant

properties, both in vitro and in vivo. It is active
Reﬁgalbﬁre (@28 129N - [2rdnniap-ar (4t e abenagliaining tphahylpt Carbalnfcaizﬁl ethyl

ol iy e Al i

o L SR R AN Pl ARSI e Iy vito and in

vivoold éd actnvh eft@Rmalandoutsape(iRmssladkisistraion IEpats empbnice in a range of

antll:é%lsle ga%rt] te%tgsgmélu(%ng e%eclfnca%ly 1)1duce3 Seal(Zjl(Ijl‘eS selzures induced chemically by

pentylenetetrazole, picrotoxin and N-methyl-D-aspartate (NMDA) and in a genetic animal
model, the DBA/2 mouse (Rostock et al. Epilepsy Research 1996, 23, 211-223). In addition,
retigabine is active in the amygdala kindling model of complex partial seizures, further
indicating that this compound has potential for anti-convulsive therapy. In clinical trials,
retigabine has recently shown effectiveness in reducing the incidence of seizures in epileptic

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

Retigabine has been shown to activate a K(+) current in neuronal cells and the
pharmacology of this induced current displays concordance with the published
pharmacology of the M-channel, which recently was correlated to the KCNQ2/3 K(+)
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retigabine is active in the anygdal a kindling nodel of
conpl ex partial seizures, further indicating that this
w@eopoesady has potential for anti-convul sive t hBCEDPK2006/050039
clinical trials, retigabine has recently shown
effectiveness in reducing the incidence of seizures in

epil.eptic patients (Bialer et. al. Epjl esear ch
cha3fef okl tier 11 s B 6 tyation aEk CRYR ety be
resPéisibISf R s8mK Gt theGifiESVulshft REWHP Bﬁihis‘:%e fsﬁ\ﬁi&ﬁeﬂ(ﬁﬁ‘ et al.

phar macol ogy of this induced current displays
Modasnlop ttharmecolegy1 200058, 381680k d apshthahetber! aggyts aforking by the same

me chann%I V\éni.c. res%ently was correlated to the

%%%E§9§IKP1¥cﬂ AeY®Fet eronul ti mer. This suggests that
activation of KCNQ/3 channels nmay be responsible for
sone of the anticonvul sant activity of this agent

KCNR e dsharncishave R deen tepobsrbiorhssaeglatarbingnodts of newropathic
S TR e R SR e

chdnavlianadidsioRdane begpdiyipethesisedre bepctgtindiotitnéunopatide painaihd
.neur thic pain (Wckenden et al. Saocietyfor

epilgesy (ehradire aid!%ur%’tagmzqd%ay 4, 49,,88§r§98§§ot assi um
channel nodul ators have been hypot hesised to be active

in both neuropathic pain and epil epsy (Schroder et al.
Refiggbireitaa alva botroshovd 0 be béfcfictd 8n 88ig)al mdels gfibeurepatis pain

(B KHE SRr Hen Pel R I P Reasalia AOLh FBeLgs- 116
and R4 1l subePEIPARGRNEY br KNG cAfifhels\if bk ofthe iréhih: pain

i s thus suggested that openers of KCNQ channels w

disprdexsfingluding neyropathicpginpai n di sorders i ncl udi ng
neuropat hic pain. The |ocalisation of KCNQ channe
MRNA is reported in brain and ot her central nervous

Thé Joehliyatian 6AK O OdndtIOERWA 13 refried (£Btaits 481 Gth&@cedtral nervous
Soci et yfor Neurosci ence Abstracts 2003, 53.8). In

systeamiprepbsse@atad withaain(Grddsteip st #li Sogsely for Naweossiepee4Bytrgsts 2003,
MRNA for KCNQ 2-5 in the trigem nal and dorsal root
‘ganglia and in the trigem nal nucleus caudalis inplies
that openers of these channels may also affect the
sensor rocessin rai ne in
In add?t?on t)(; ae'ole in neuro%atlcl){c prarllm? the expre%gllon 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 KCNQ2,
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

status epilepticus in the rat (Ebert et al. Epilepsia 2002, 43 Suppl 5, 86-95). This may have
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(Goldstein et al. Societyfor Neuroscience Abstracts

2003, 53.8). Recent reports denonstrate that nRNA for
wEKaNQog4and 5, in addition to that for KCN@R, BCEDK2006/050039

expressed in astrocytes and % ial cells. Thus KCNQ 2,

3 and 5 channels may hel p nodul ate synaptic activity

releiézgpt%egl%g %ex%@gdn d Eg E%ég%eggltog 6 ﬁ@ﬁeg)sx w&n ot 1%Er of e te: a}llt?-eplleptogemc
hfét}iég Qlso NBEH @RGnaB Ql‘éla 51319 Q@hlpﬁgba%)pal kindling in the rat,
et i gabi ne and ot her nDdu tors may thus exhi bi

a ﬂpﬂm awdelof apgepswsievclhpmmdifobmge nleEatqpeen dopaet @f Biarmacology

[ , reti gabi ne has been shown to prevent
lgﬁh@ﬁgﬁé@gdegenerati on and the expression of markers
of apoptosis follow ng kainic acid-induced status

epilepticus in the rat (Ebert et al sia 2002,
It inthugspgrestsd tbthgs) propeitiss afarynam it brdC R Gy modulators may

pre?&gf{l%@}gha%}a}r{%gp @r[dﬁ% I %Péé‘ud Hox?%ﬁﬁslg{?@:%oﬁnpounds

eni C. |ga
mag (be\offi ugedindid agatmh@t q:frmgfodsgsnefatmé dfseaspg aadpaldissasedhodifying (or

(n_the rat), a furthe del of epil epsy devel opnent
antfepyRipecaic éﬁlpatl‘ﬁ!ﬂ?%ﬁ BPLRPSY-nal O Phar macol ogy 1996,

303, 163-169). It is thus suggested that these

properties of retigabine and ot her KCNQ nodul ators nay
Giyendbratanticovmiast codgoagds suokl acbechzbgiasepirees ahd ehlnHucthiaadﬂe are

usef oAty 7 tye RGO B Bap R sl Syadrolis gnf) dhat Ofher

antﬁ:’oﬁﬁﬁ&ﬁlt U&ﬁb&ﬂid@g g Biba Eéﬁthﬁa&b Rt FRBIN S dnfinBlGhdRIN & this
th epilepsy. Gven that anticonvul sant conpounds

syndimte B atsomatsli Neepprergenider 9, ot 1568175, ater aisanvulsan
L] | treatment of th L.
coolpg e ok ERGPFEN IR Sorb i TPl A Gghon.

gabapentin are very effective in aninmal nodels of this

syndrone (Watson et al. Neuropharmacol ogy 1997, 36,
mRi%% dor6GN0 2 ancha pubiits atgrioundsiarhrain semensragsocigiedhwil anxiety and

emﬁ%@ ?%Qﬁ)wnﬁ?ﬂxﬁ fag Bfﬁ&@ﬁ%&gﬁk?g fﬁggg aﬁIpfug ‘:1{131 Xﬁy%&lé fga anich et

I on unlts ar e und
al. Boanel dfé@hﬂﬁ@zea&smﬂlalz P,dl6ﬂ9t4162a)’1 andateylgdnde fsrmpomm actlve in

behaV|our h as Iar di sqr der
somg,animal, §¢1 f 15 Dehavigur (i pia @«u 426 Bichharmacology
200232??' sléﬁ)} ﬁ, A6R%145 %ﬁﬁ ottRPEidiElydARRA BtidoRviIERR thRPbinds are used in
the treatment of bipolar disorder. Thus, KCNQ openers may be useful for the treatment of

anxiety disorders and bipolar disorder.

WO 200196540 discloses the use of modulators of the M-current formed by expression of
KCNQ2 and KCNQ3 genes for insomnia, while WO 2001092526 discloses that modulators
of KCNQS5 can be utilized for the treatment of sleep disorders.

WO001/022953 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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sonme ani mal nodel s of anxiety-like behaviour (Hartz et

al . Journal of Psychopharnmacol ogy 2003, 17 suppl 3,
wA2®7Bd8Y¥9 and other clinically used anti convuPGENK2006/050039

conpounds are used in the treatnment of bipolar

di sorder. Thus, KCNQ openers 5ma\y be useful for the

WO R e e LR B B 855 s s o

anx¥bt§ WenBitizd CaRAy B¥ofieR rp%ﬁ&' gf oli$ebi¥e BRHpU I Risorder, social
gehes for insommia, whi'le WO 2001092526 di scl oses that’
phqmed Lplelefommcg M@b@omumetlm strdsp disdrden acuth @trcssereacnen,t

adjpset{qe& @F)(H‘g dg{;}gobaﬂwl /02 lgss§$ zuzat(‘fl{?é%{%%gf h(ﬁsoraer agoraphobia

amﬁ@%&ﬁ@%hbb@spaln such as aIIodynla hyper al gesi ¢ pai n,
phant om pai n, neuropathic pain related to diabetic

neur opat hy and neuropathic pain related to
0 |
Wc?@'ﬁ {ﬁ%%e%t%éréilﬁﬁgé ?f %?i%&lglbg ?og‘ tﬁ@@e grilgnts(%’ nﬁﬁgodgfelﬂe&%ve
diseddetsstyh agarheialer’s aliseasey Heh‘gdngtbﬁ ] rcﬁelfea, samncms suck ae innltiple
obseSS| ve co(grr]%ul Si ve1 dj sorder soci a

scleresis apchamyironis latepal splsrastsi Paqyﬁ?ef@lﬂc‘akqh @geasell’saalfla%}n s disease;
encd hglg%a?ﬁlé ﬁuéeﬁa@ltAﬂfS oﬁﬁfé&ﬁBﬁ'ﬁ?}uﬁeﬂlﬁ Q/frg&rsshe es viruses, borrelia

riacal sorders, separation anxi et
andjmrﬂmomlpat}mgextsaﬂhmha-m@mﬂ s@ecddgenertivgls) wroﬁwh?piel&&ﬁt@tmn

statﬁg ﬁ%&@é@ﬁ%ﬁ%ﬂ%@ﬁt Vg{t oL él?(g?étgg]ﬁgtgél tﬂdqu AeHyr ﬂ&genge%tlve diseases of
theqieﬁ?ﬁep?ﬁ neHHﬁfs IsPpaéMARuh &Wﬁéuro‘iﬁh%s%ﬂ%o%@ﬁiﬁ&s

| e sclerosis and anyotrophic |ateral sclerosis;
Creut zf el d- Jakob dlsease Par ki nson' s di sease;

hal h ed f b
KRS EhReCRRnE Bive A0 BEn Pinloe et Rghé et efsrole
theﬁbalt)@ YRR De é{f)&!ﬂéﬂiﬁlaﬂél&ﬁ% K@N@ dﬁaefbeerrabff@aﬁve i e tesagthent of
yper excitation states

SUQAiet(ﬁﬁhffa‘Jﬁl et ak, RflnggssiArgh |S 8903 Aﬂé(Sh e@r7o]cﬁe geﬁmraanﬂd an, Arch Neurol,
h
L SR R e A S e (o ey
openers have also been found to be effective in the
T i
in tﬁg badif MEark %%ﬁ%rwﬁﬁ th%lbram E’fré\blﬁﬁ rs stéth Séhqlcﬁ&%he ventral
446(5): 607-16; Cooper and Jan,

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 channels 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.
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8(4):353-60). KCNQ channel s have been shown to be

wexpreesed i n dopani nergi ¢ and chol i nergi c ci reci/DK2006/050039
the brain that are associated with the brain's reward
system particularly the vent al tegnmental area

oper et al., JNeuyosgi, 2001, 21,.9529-9540).
Alspfe R oA OT Y RIPEsSEH N 1 Biogen compounds,
whthfag¢ bpenBrs! oF tﬁé’ﬂéw Fa!rﬁiﬁ%dtés%%nﬂélfaﬁﬁéi?,?sﬁcﬁ E@etigzm{ﬁ’é. ve

the brain's reward sSystém such as cocai he abuse,
Improgemém el whe poimergadf thefdllowingparametetsds desiled: Pot assi um

halF R R PR T font Y oA Ao G B RARS. borency

forfa(abilitf, Theial stabilibp atitabo1ie ktabiles en@heafnep&Emesbility, solubility and
therefore expected to treat tinnitus. Hence, there is
thegapgwtécaindere Jihe dmproyvermentedf suelhpraameisrsinaxlead feinmmsoxgmpents such as:

ener. f e. K famlyw of paotassi channel s, Al sQ
FochFiderged Rt utls PR RERLLEIRREP 18,
ree| gfst b€ adRinkshanibn EPpERRHR % mybipRhnatictiopgners of the
KCNQ fam |y potassium channels, such as retigabine.

I*preduesdeside effectsne or nore of the foll owi ng parameters
is desired: half-life, clearance, selectivity,
i*nt Erﬁﬁr@Fﬁ?g}?§aRﬁPtﬂ‘f1lnGF’frer medi cations, bioavailability,
ROt ﬁﬁ!;lfrﬁvecft‘afe'i‘&ﬂi idrity, chemical stability, nmetabolic
stability, menbrane perneability, solubility and
tehemagrewtd conmpicheze. The i nprovenent of such paraneters
may |l ead to inprovenents such as: an inproved dosing
regi me by reducing the nunber of required doses a day,
ease of admnistration to patients on nmultiple
medi cati ons, reduced side effects, enlarged
SUMMARYE OF FHE\IRYENTION oved tolerability or inproved

Onf AR GHORS Ia CHHRY  sray 5 o RO B0 e ROPEoDends of the
KON eihilyPp&aRien Bhanhbig.

The compounds of the invention are substituted pyrimidine derivatives of the below formula

R gy
N ~(0)
X -
if(?f R
N" %y
2

R
wherein R', R%, R?, R*, R’ and q are as defined below.

I or salts thereof

RI\ITI
D

The invention provides a compound of formula I for use as a medicament.

The invention provides a pharmaceutical composition comprising a compound of formula I

and a pharmaceutically acceptable carrier or diluent.
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KCNQ fam |y potassi um channel s. The conpounds of the
i nvention are substituted pyrimdine derivatives of
wo be7hbedsaw fornula | or salts thereof wherei n RIT/DR2006/050039
R3, R4, R5 a Rnd 2 q are as g;fined bel ow. (D The
I nvention provides a conpound of fornmula | for use as

a. medi cament he in enti on pravi de arnaceutic
The iFER MR o are Pl camegml on e £ iF fn pcheratine of
meBfR BRI hE %hﬁﬂen@ﬁﬁ&@iﬁphﬁoﬁ@fsr ai¥iet§ 'dls@i'dei%e BEurEﬁ@chlc pain and

I nvention provides the use of a conpound fornmula |
migraine phia disazgders,atthes paiyf disprders. saalnramani:cnpaum eleuméegemmlve

. of, sei,.zure disorders nxi e di sor ur opat
aisfgey fer e A haris O B P BRI R 2t Reing
diselids®! flRhSs tifibigls. as cancer pain, neurodegeneratlve

di sorders, stroke, cocai ne abuse, nicotine wthdrawal,

et hanol wi thdrawal or hearing disorders, such as

t r t

T RGPS SR REER A 1F i o
trez&ﬁieﬂwfaedummdﬁdas, anrictyedigordespniatespathio pain @pd nligGineaain

and mtgral ne pal n dis cgrders ot her Q}%n di sorders

disqrders, atherpain disoyslsrsn SUCAS CRRFSH BB, BRYT gent‘é%}w&&l%orders stroke,
coc%}nre%gﬁse G0 ﬁh@ 1tﬁ@d§/§} gﬂfaﬁ&tdllﬂﬁ]r%(\’vél dl%l‘ﬁé}‘g cEjuch as
ravva eari ng | sorders SucC I nni t

tind&s] NI TI ON OF SUBSTI TUENTS The tern1"heteroatoM'
refers to a nitrogen, oxygen or sul phur atom
"Hal ogen" neans fluoro, chloro, brono or iodo. "Halo"
nmeans hal ogen.

DEFINITION OF SUBSTITUENTS

The term “heteroatom™ refers to a nitrogen, oxygen or sulphur 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.

“Amino” designates NH,, which is attached to the remainder of the molecule via the

nitrogen atom.

The expression “C; ¢-alk(en/yn)yl” means C;¢-alkyl, Cs¢-alkenyl or C;¢-alkynyl.
The term “C,¢-alkyl” refers to a branched or unbranched alkyl group having from one to six
carbon atoms, including but not limited to methyl, ethyl, prop-1-yl, prop-2-yl, 2-methyl-
prop-1-yl, 2-methyl-prop-2-yl, 2,2-dimethyl-prop-1-yl, but-1-yl, but-2-yl, 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 and hex-3-yl.

The term “C,¢-alkenyl” refers to a branched or unbranched alkenyl group having from two
to six carbon atoms and one double bond, including but not limited to ethenyl, propenyl and

butenyl.
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"Cyano" designates C N which is attached to the

remai nder of the nolecule via the carbon atom "Am no"
walewrgesates NH , which is attached to the renaPCOBK2@6/050039

the nol ecul e via the nitrogeq%atonl The expression

" Cl 6- al k(en/yn)yl " means Cl al kyl , C2-6-al kenyl or

Thefe . R A PR e b dbes Ob\l‘ﬁ%ﬁn‘ﬁﬁ‘g plkyySaihyayinggfrom two

to stk ¥arb&d Bi8ths3ha Bhe tri;ﬂ@i)bﬁii Rk l'Slﬁtno{ limmitb @b étﬂr]ﬁ,tﬂ}bﬁgynyl and
ethyl, prop-1-yl, prop-2-yl, 2-nethyl prop- ,

butgnyfet hyl - prop- 2-yl, 2, 2-di met hyl - prop- | -yl , but-I -yl
but - 2-yl, 3-nethyl "but - | yl, 3-nethyl -but-2-y| ,
pent-1-yl, pent-2-yl, pent-3-yl, hex-l-yl, hex-2-yl

Th@&q)réb@fon3u | o-alk{e®/yin@yIMmears 61 @Ldﬂe}nydjz mraate@ylsoﬁ(oz @-alkynyl.
branched or unbranched al kenyl group having fromtwo

The 115i %1 caplbph refesria a&ﬁ@%%om@ eblly] graep hening frpmone to

ten'}?ﬂ) h gqn& c{h?dn?%ﬁﬁ% 1m@tre8’ ranc f‘%ﬂlap I‘HI‘(SFEX 8?/1 1}&@%5%?1'3 methyl-
propl-kynylmcghyibpioﬁavylnngdimmhyhpropd -¢l, butc by bot-2tyh rBsmathgtl-but-

AL ke e 5 R,

9. 130 - G- 10- al kyl, C2-10- al kenyl
meq:ﬂy 13&%@%@”{16 te 1-10-al kyl" refers to a
Thdntean(f‘h?egb dkellm’bre&rs heal bmhkl}dd cgrtmbmnhlwdi ahlgsnfyt gmsup iheving) from two
ten carbon a te
to tgle ﬁ?}‘ on 1‘,0816 a{ﬁ)ppe d&ﬂgf)g%n(i; ?nckflgfnﬁ% mobﬁ]glbt_e g;penytl }}{'openyl and
but@nﬂet hyl - prop-2-yl, 2,2- dl met hyl -prop-1-yl, but-1-yl,
but - 2y| 3- et hyl - but - ﬁ/ 3rreth|-but-2-y|, _
Theterm- _C_-zyd alkpydt refery ftq a pranc ezgl-quunbtagg dd-afkynyhgsoup hgying from two

to 4§ §3eBon ptons aE oMyt Bufd, Tftkhg Bfidiot i :fPwiRirogynyt and

butyhydr anched al kenyl group having fromtwo to ten carbon
atons and one doubl e bond, including but not limted
to ethenyl, propenyl and butenyl.

The expression “Cs_g-cycloalk(en)yl” means Cs;_g-cycloalkyl or C; g-cycloalkenyl.

The term “Csg-cycloalkyl” designates a monocyclic or bicyclic carbocycle having three to
eight carbon atoms, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl,
bicycloheptyl such as 2-bicyclo[2.2.1]heptyl.

The term “Cs_g-cycloalkenyl” designates a monocyclic or bicyclic carbocycle having three
to eight carbon atoms and one double bond, including but not limited to cyclopentenyl and

cyclohexenyl.

The term “halo-C;¢-alk(en/yn)yl” designates C;¢-alk(en/yn)yl being substituted with
halogen, including but not limited to trifluoromethyl.

The term “halo-C;¢-alk(en/yn)yloxy” designates C;¢-alk(en/yn)yloxy being substituted
with halogen, including but not limited to trifluoromethyloxy.

Similarly, “halo-Csg-cycloalk(en)yl” designates C;s-cycloalk(en)yl being substituted with

halogen, including but not limited to chlorocyclopropane and chlorocyclohexane.
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The term "C2-10-al kynyl" refers to a branched or
unbranched al kynyl group having fromtwo to ten carbon
watoneeamd one triple bond, including but not PCTDKe@6/050039
to et hynyl, propynyl and butynyl. The expression
"C3-8-cycl oal k(en)yl " means (93 8- cycl oal kyl or

ter d
Singlehy AR RO o et it For-cutivomhsing,
substifufl \’i/f?h Eélggén ﬁﬁhm& Bt X LimitBE W&ﬂ('ﬁgcﬁﬂ'épr loxy fd €d
to cycl opropyl, cyclopentyl, cycl ohexyl’ blcycloheptyl
chlgmynclabeledmcycl 0[2.2.1] hept yl. The term

e MRS e, Rg Tk Py DI e St i Garons

cyoacmik(eﬂ)@rl BéHP badded €b the REhalHiG Sf el moREulk viH @196da1k®n/yn)yloxy
cycl opentenyl and cycl ohexenyl. The term "hal o-C

1-6-al k(en/yn)yl" designates Cl-6-al k(en/yn)yl being

THg AR GRS s RMA PRk el o

renthixide 0Athe Sndldcude aialah@ryyen) atbraxy bei ng substituted with

Sm{n ofs g’?ﬁ@r%. Qﬁlﬁg(g’;;g’logm ﬁ?qclpér}qlt%ﬁm 3t8?pg'|cig)a@(en)yl being attached to the
n%lnﬁfe%ph,gqﬁ&g&ﬂgya %?%&{Q&ﬁs C3-8-cycl oal k(en)yl

el ng substitute ogen, including but not
limted to chl orocycl opr opane and
ThChI or QGXF! Ohexf gg‘?‘}%lf)g]}(f';lg?|°6>y?§ﬁw]d‘é§ﬁ0§}?5{’ Systems being selected from the
grobp c&s@éfﬁig@'phér%’])ﬁ‘ilpﬁﬁlﬁ lr1’lﬁb nS ARSd, 'bEﬁ‘io@lﬁoﬂﬁehrhnﬁ%ﬁ’ﬂﬁﬁran
i ncl udi ng but not linted o chl orocycl opr opyl oxy and
chI orocycl ohexyl oxy. Simlarly,

| Q. K I\KG.en/ | p
The g mav et R AFRRRASL DY i Ry T THES ¥ Gty
whéreth the eBjl ideéty @ optidaalipi@stitubedy uh as with 1, 2 or 3 substituents
Cl- 6- al k(en/yj%pl oxy. The term "Cl-6-al k}(ﬁ%g/én)yl oxy

indgpand, raﬁhqgﬁmmlwst@g ohbalagena g os-BlkEen/yn)yl,

G g}&%ﬁﬁ@bﬁf hcgfciégL &Q}rﬁ? @kﬁéﬁ@fjﬁgg@? OMBik(en/yn)yl, halo-
Cs @yﬁeﬂk(@hmmﬂ@@) yreydedlk@npiiachatiden/on)yl) ffilrsaﬂa(bm@ﬂlylﬂy,
Cs g-cyclgﬁic(%g)%Jl()exyva{n (%r;-c?l)éf(l)gﬁ(?en%l?(rﬂ_6-a1k(en/yn)yloxy.

Similarly, “optionally substituted aryl” designates aryl wherein the aryl is optionally

substituted, such as with 1, 2 or 3 substituents independently selected from the group
consisting of halogen, cyano, C;¢-alk(en/yn)yl, C;_s-cycloalk(en)yl, Css-cycloalk(en)yl-
Ci.¢-alk(en/yn)yl, halo-C; ¢-alk(en/yn)yl, halo-Cs;_s-cycloalk(en)yl, halo-Cs.s-cycloalk(en)yl-
Cis-alk(en/yn)yl, C;¢-alk(en/yn)yloxy, C;_s-cycloalk(en)yloxy and C;_s-cycloalk(en)yl-
Cis-alk(en/yn)yloxy.

In the expressions “C;.s-cycloalk(en)yl-C; ¢-alk(en/yn)yl”, “aryl-C;¢-alk(en/yn)yl” and “Cs.
g-cycloalk(en)yl-C; ¢-alk(en/yn)yloxy”, the terms “C;¢-alk(en/yn)yl”, “Csg-cycloalk(en)yl”,
“aryl” and “C;¢-alk(en/yn)yloxy” are as defined above.
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The term "aryl" desi gnates nonocyclic or bicyclic
aromati c systens being selected fromthe group
wa@ongieng of phenyl, naphthyl, thiophen f ur BET/DK2006/050039
benzot hi ophen and benzof uran, The term ‘optionally
substituted aryl-Cl-6- alk(en}gn)yl desi gnat es
en/ ein the aryl noiety is
@mﬁiﬂ%sikﬂ m@ﬁ ‘@ﬁ{:h as wth 1, 2 or 3
ThepResddt iRRfisn tMIsPBREBMHtYd ﬁﬁlnﬁﬁﬁﬁeddécrfv%és%ﬂi £ Potent openers
consi sting of hal ogen, cyano, Cl-6-alk(en/yn)yl,
of KGN&) potassomn Rijaangls] |
C3-8-cyc|oa|k(en)yl-Cﬂ-G-aIk(en/yn)yl,
hal o- C1- 6-al k(en/yn)yl, hal o- C3-8-cycloal k(en)yl,
Théd'gleSerftInBnBENE telaésto Aoyl Cémﬁﬁd fepadskhtedby Meydeneral formula I or salts
Cl- 6-al k(en/ yn) yl oxy, 8- Cycl oal k(en)yl oxy and
ﬂw83f8 Cycl oal k(en)yl - Cl-6-al k(en/yn)yl oxy. Similarly,
"optionally substituted aryl" designates aryl wherein
the aryl is optionally substituted, such as with 1, 2
or 3 substituents i ependently selected fromthe
group consi sting of an n, cyano, Cl-6-alk(en/yn)yl,
C3-8-cycl oal k(en)yl, | C3- ﬁicycl bk(en)yl
Cl- 6-al k(en/yn)yl /yn)yl,
hal o- C3- 8- cycloatgien) ', hal o-C3- S{chloalk(en)yl-
Cl-6 alk(egkk &i Kaen/yn)yloxy,
C3-8-cyclo )yl eXy arpl4 C3- 8- cycl oal k(en)yl -
C1-6-alk(en/yn) | oxy. In"the expressions
" C3-8-cycl oal k( yI-Cl-6-aIk(en/ynX¥j"
"aryl -Cl-6-al k(en/yn)yl" and " C3-
8-cyc|oalk(en)yI-C1-6-aIk(en/yn)yloxy", the terns
"Cl-6-al k(en/yn)yl", "C3-8-cycloal k(en)yl", "aryl" and
" Cl- 6- alk(en/yn)yloxy are as defined
whetigtiv @.1OBSCRI PTI ON OF THE | NVENTI ON The present
invention relates to substituted pyrimdine
derivatives which are potent openers of KCNQ potassi um

R' ah®RA afesmd?éﬁdﬁﬁm[&tedrﬁtﬁﬂ theOgrolip b&immgq)falyaﬂige@mopnonany
the general formyla | ,or salts thereof:

SUBFHHGHE A1-Gr -GS PR dsAdR o R i passh by grogen, or R! and
R’ g(g%e?fge% gﬁt%/ Ed%'&%{&?erg ?‘g g&a@f; Fﬁ(&l a{rlé %Qtlaﬁ{ed hfy)gf%l %9 ? N0 fhembered ring

optinngllydmdamhgtaﬁﬁheﬂcbt&aatame not both hydrogen, or Rl
an

R® and R* are independently selected from hydrogen, halogen, cyano, amino, Ci.-
alk(en/yn)yl,  Css-cycloalk(en)yl,  halo-C;¢-alk(en/yn)yl,  halo-Css-cycloalk(en)yl,
Cis-alk(en/yn)yloxy, Css-cycloalk(en)yloxy, Css-cycloalk(en)yl-C;¢-alk(en/yn)yloxy,
halo-C;¢-alk(en/yn)yloxy, halo-C;s-cycloalk(en)yloxy and halo-Css-cycloalk(en)yl-

C1¢-alk(en/yn)yloxy, provided that R and R* are not both hydrogen;

R’ is selected from the group consisting of Ci-alk(en/yn)yl, Css-cycloalk(en)yl-C;.¢-
alk(en/yn)yl, optionally substituted aryl-C; ¢-alk(en/yn)yl and optionally substituted aryl;

In one embodiment of the compound of formula I, q is 0.
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R2 together with the nitrogen to which they are

attached forma 5 to 7 nenbered ring optionally
wa@onrasaiung a further heteroatom R3 and R4 arBCT/DK2006/050039

i ndependent |y sel ect ed fron1hydrogen hal ogen, cyano,

am no, Cl1-6- alk(en/yn)yl, 8-cycl oal k(en)yl,

hal.o- Cl- 6-.al k [yn)yl, cIoaIk(en)yI
In RUT STROUAIThS S f%pw%&f?m&ai &) y1 oxy.

C3- 8- cycloalk(en)yl Cl1- 6-al k(en/yn)yl oxy,

hal o- C1- 6- al k( en/gn yl oxy, hal o- C3- 8 cy cl?al k(en)yl oxy
In afidthenembaimgnioyfghe edkpampydf foraulsl B kieR m)lyqlquydently selected
fro gl?y\é/l%(é:lggg a%& %iﬁl?l}%ly gﬁla%ﬁutg(i ﬁ]gf?-gl]ﬁ-ﬁg((%q/yx)y{ oevrfdeﬁgat R' and R are
not@bt}iﬁ)y@bgeﬁlen/yn)yl C3- 8-cycl oal k(en)yl - C1- 6-

al k(en/yn)yl, opti onal |y substituted

aryl - C1- 6- al k(en/yn)yl and optionally substituted

b [ .3l

In Qhﬂ'{h’ebérpb&gﬁmg ﬂ:ﬁé‘r}ﬂé gglﬂémﬁld ({fl}g)%rﬁlpgz %g%gn% ;ku L dg%rtlg‘l‘ With' the nitrogen
to 6Vhfcl’iuha}(':I Leu‘ef Gltachedl. forimaa fd.lﬂghﬁhbeﬁﬁ) @ﬁiggﬁ;imbn{éﬁy tc}ilﬂalmng a further

conpound, o Rl and R2 are independently
hetgroy atofms gint ?fy amga@ﬁleah daigpfurtien hefer Qi isyptgen; in another

/ vided r

o Ry gary ® Hemtpfedl Hg it AELGE SARtarE ! id ring is o
moguhopioeindg.of formula | RL and R2 together with the

nitrogen to which they are attached forma 5 to 7

menbered ring optionally containing a further hetero

In #ftRer tMbediRREST (RIBQHpSIIAlf Fornthid PRE Bed RD @ﬂe%&bp@ﬁ&fﬁ‘tly selected
i s oxygen; in another enbodinment said ring is a

fromeanine ead £i srglk(¢ndyrapib prederabliyseathylent said ring |s a
nmorpholine ring. In a further enbodi nrent of the
conpound of fornmula | R3 and R4 are independently

In gefupfiéreembédifeaTon thea Benpaurd- &f kdrafulay DR/ is sl@icr ﬁrthYthe group
methyl. In a further enbodi nent of the conmpound of

COIfslﬁlﬁﬁ P& Cr-1orafken/yadileGr- se@lycﬂqaélf(ﬁ@)wécgf@%e%m)gl optioppliyrsubstituted

mf%%gpﬁ%&%ﬁgfwéﬂmn@ona t&egu §|e?2ﬁ/led

aryl - Cl-6-al k(en/yn)yl and optionally substituted
A FightiprabaodagntpSes compaus} Oose hoh R BFE base or a salt theror,

said compound is selected from the compounds of the following scheme:

Example no. Name
N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-2-

la .
cyclopentylacetamide

1b N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-
3,3-dimethylbutyramide
N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-2-

1c .
(4-fluorophenyl)-acetamide

1d Hexanoic acid [4-amino-6-methyl-2-(4-trifluoromethylbenzylamino)-
pyrimidin-5-yl]-amide

le N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-2-

(3-chlorophenyl)-acetamide
2a 2-Cyclopentyl-N-(4, 6-dimethyl-2-morpholin-4-yl-pyrimidin-5-yl)-acetamide

2b N-(4,6-Dimethyl-2-morpholin-4-yl-pyrimidin-5-yl)-3, 3-dimethylbutyramide

N-(4,6-Dimethyl-2-morpholin-4-ylpyrimidin-5-yl)-2-(4-fluorophenyl)-

2 ,
¢ acetamide
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said compound is selected fromthe conpounds of the
foll ow ng schene: Exanple no. Nane
W07 063449 - JAM no- 6- net hyl - 2- (4-tri fl uor omet hyP@BEDKYI06/050039
i no)-pyrimdin-5-yl]-2- ccyycgcl| ooppentyl acet am de
N-[ 4- Ami no- 6- net hyl - 2- (4-tri ﬁuororret hyI benzyl am no) - p
X bd- A A %'Mﬁm%hg"l Davithord b erp i viringging >0
yrim di néegper_ (4-11 uor ophenyl ) - acet ani de Hexanoi ¢
-Dimet Yi-2Z-MOYPRoLin-4- yi"lml mn-o-yi)- uoropneny.
achg N-(4,6 hyl-2- holin-4-y. idin-35-yl)-2-(3-f henyl)-
[ 4-"ami noatamiday| - 2- (4-trifl uor omet hyl benzyl ami no) -
pyhRm di
?T pfe)’éarbblzc]a(ﬁgr‘fj@ dzmethyll%fng rholm 4th/ F%ré'ﬁ’ rfa l)-a lde

Am no- -ne onet no) -

Eagb(q frthese gompounds s cqn@ fﬂdc?f PeeiEE b gg@@néml(a@ag ke subJected to

ntyl-N-(4, 6-di met hyl - 2- nor phol i n-4-yl -pyrimd
1ndl?v15(,¥)a%@;}§acet am de 2b N- (4,

6- Di net hyl - 2- nDrpholln 4-yl -pyrimdin-5-yl)-3,
3-di met hyl hutyram d
Thepresend nmeﬁ%?mlﬁo QOIHB‘?%?FI epltsRfAbg equunquidsiptithe inpention, typigally,

phé@%é?ﬁ%%%%&ﬁg%@?@%ﬁﬁ q!'ﬁ% szgﬁ r?g ttheymyen_tlr(r)grlgﬂuﬁl | ahc_ld ?%/ %(i/nr ?alts

metal shlts; Empbhiumaaret alkylated ammonium salts.
N- (4, 6- Di net hyl - 2- nor phol i n-4-yl pyrimdin-5-yl)-2-(3-f
| uor ophenyl ) - acetam de 2f Hexanoic acid

Thé éal o8 kEEh Rt R 'af@ﬁr@féﬁiﬂli‘ add )Ahdﬁﬁbh HAIE;*,' Thadld hdcﬁﬁbld §alts of the
Each of these conpounds 1s considered a specifi

invertipacirerpreferably phagmaseutically aeceptiblexsalts df ﬂleagamoumdsuqfrshe
1nvg|1? oﬁ%&[‘t ]gth{ﬁég %xu? ac1?é Arid ?&5?{1&18 ?aﬁts ?&lhtldse s%fts Blhﬁorgamc acids as

ou 'nvention,
welag bfgaﬁﬁtﬂcid@alz;kam;ﬂmﬁme mgatxﬁc acTcﬁlﬂnSl&Hé Rydibchlbde,

hy(ir(r)]l\)/r%?r}lé %r)]'d}orl]g(ilg %%osa;hloglc as?ltljfluf'll: oSrl]llf&SlI?lllCt nitric acids and the like. Examples
of suitable organic acids include formic, acetic, trichloroacetic, trifluoroacetic, propionic,
benzoic, cinnamic, citric, fumaric, glycolic, itaconic, lactic, methanesulfonic, maleic, malic,
malonic, mandelic, oxalic, picric, pyruvic, salicylic, succinic, methane sulfonic,
ethanesulfonic, tartaric, ascorbic, pamoic, bismethylene salicylic, ethanedisulfonic,
gluconic, citraconic, aspartic, stearic, palmitic, EDTA, glycolic, p-aminobenzoic, glutamic,
benzenesulfonic, p-toluenesulfonic acids, theophylline acetic acids, as well as the
8-halotheophyllines, for example 8-bromotheophylline and the like. Further examples of
pharmaceutical acceptable inorganic or organic acid addition salts include the

pharmaceutically acceptable salts listed in J. Pharm. Sci. 1977,66,2, which is incorporated

herein by reference.

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

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

Examples of ammonium and alkylated ammonium salts include ammonium, methyl-,
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netal salts, amoni um and al kyl ated amoni um sal ts.
The salts of the invention are preferably acid

w@adai7oeam salts. The acid addition salts of thBCT/DK2006/050039
invention are preferably phargaceutically accept abl e
salts of the conpounds of thé nventlon formed wth

-toxic.a Aci.d ad clu alts. of
s SnEmS s SRy DSt ot PR o e e st e b
tetrﬁﬂieﬁﬁbin%nbrﬁ%%ﬁé Endhk Gike Nl ude hydrochl oric,
hydr obrom c, hydroiodic, phosphoric, sulfuric,
sul famc, nitri c acids and the I i ke. Exanpl es of
ui_t beor aci ds ,include .f.ormc,
Fuer BF s5RRERR o i iAot it O BbGnvdls WelLan msptvated
forfik ﬁﬂﬂi’p}ﬁnné‘dehﬁtal],y debédbl€ solnteQich @s wiated CiiRin®] ahddk llike. In
met hanesul fonic, maleic, nmalic, malonic, nmandelic,

gengzal] the solyated formsigyq cansidered aanivplentto theyupsohvaied foams fsdhe
esul fonic, tartaric, ascorbic, panoic,
pm§8&39$ﬂﬁ?gﬁéﬁsa icylic, ethanedlsulfonlc gl uconi c,
citraconic, aspartlc stearlc paln1t|c EDTA,
gl ycol i c, benzenesul f gni c

am nobenzoi c, a
The,cQraponede ofie BFSENtIRYEgion Z{ﬁﬂsf PP¢ PlemgreAsy RmgHiGentrg and it is
mtéQﬁHl tifA¢ eg%tﬁyr?{n%gﬁgp lﬁrltidﬁ%ﬁ‘ s of @ﬁst eﬁ@f‘s as separated, pure or

- br onot es o
palphll:hy purdiead optiahl ismnemaacbhmy mnctm@atheoeodi nnodu(gng}racemml mlixtures, i.e. a

.addition salt ncl he rnace caII cce tabl e
i & SR, 2 mefided e 1he Py OEBEIM P s

i ncorporated herein by reference. Al so | nt ended as
acid addition salts are the hydrates, which the
Rams &nnsmmg mesetved rinto gt eptic mndeS@yde@sn@hOdﬁefqlexample
sal t ude lithiu odi pot a
by §éhplebion g aiErse el “Te.RRRRE p B8 SRSV R T R Targtie he
optRATTP LN fdihé So F@dﬂdd@ tedaRaEt With a{TBdsByAnotﬁéﬂ”fﬁétHNd for resolvmg
trimethyl-, ethy hydr oxyet hyl -, diethyl-, n-buty
racg@@%mt@/ the optleatltant;m%ﬁs is based ppoRetlEgmatertshhy AR 38 ppfscaéiﬁ @ctive
0 |
el R G AP Lol B, Y optica
antjpodesyageby ﬁaalldﬂﬁll ag@lamzaﬁme The kympbdunds W€ thegsesent ivention may

et hano like. eneral, the solvated fo
aIS%f»% reéaixgg B OEH%FF%H éﬂ%s RIS deRuatiNAs ééélflevﬂgnffﬂaﬁds for the

resb}on of optical isomers, known to those skilled in the art, may be used. Such methods

include those discussed by J. Jaques, A. Collet and S. Wilen in “Enantiomers, Racemates,
and Resolutions”, John Wiley and Sons, New York (1981). Optically active compounds can

also be prepared from optically active starting materials or by stereoselective synthesis.

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

scope of the present invention.



10

15

20

25

30

pur poses of this invention. The conpounds of the

present invention nmay have one or nore asymetric
wa@enrnes4and it is intended that any optical i SPOEDK2006/050039

(i.e. enantioners or diaster %)mars), as separ at ed,

pure or partially purified og ical isomers and any

1 xtures thereof inc [ racem ¢ mxtures, .i..e..
bt i SO S G COMBHAL! T 18 T My PR St ifferent
taufmRRR Bfmd 41 it RURRhAI that3RG IUSMESE FRmS Mt BR doRiRuN&Tre able to

into the optical antipodes by known nethods, for
formegerpichided withipthe atopsrofdlie present sventinay i ¢ salts thereof

with an optically active acid, and |iberating the

optically active am ne conpound by treatnent with a
Thé aventiulid @icofihsdses plodfugs ©F He\préignt @espBah&s whidiod he

optical antipodes is based upon chromatography on an
adraipistrgtipn yndergq chenreal cprversiar erz,etaé@hp plpsessepbefprgdecoming

r

pha?ﬁltﬁgoqgélcélwlﬁ%fé %‘os‘fa?l@esa k\'g g r#%?aall C{(‘lﬁﬂ h}’q“?}gugs e:]!lﬁf%% olngln
deﬁﬁhﬁvé’sﬂifphélﬂﬂﬁp@fndﬁ bﬁthp rgeﬁeﬁllt formwie i which myread1Bya:dneert1b1e in vivo

sol ved by the tion of diastereoneric
inteyheiroited cempaprd ¢f B SQ%%SG@V@&OHF%OW@E&S i 1B sggction and

I
prepRE o AR ogr i Bty ARG O Bl By of
Pro.dlrugi‘aopdeH BAndg3atd, Elseard 1885W | en in "Enanti oners,

Racemat es, and Resol utions", John WIley and Sons, New
York (1981). Optically active conpounds can al so be
ThP ¥ Btidialfd ¥ RPhdseRhdtve Rdtdbofited o il fisefPéSHhpcinds.OF
by stereosel ective synthesis. Furthernore, when a
double bond or a fully or partially saturated ring

The; (?}Bﬁorénmlfl% ?%‘rgg(ﬁﬁi gn%vll%ﬁ té%gge%uaﬁg’fl%’eﬁ)n&gee% . Orggerp%r subtype

with 28 BE5 of REs the® A56U0aMN syl as 1635 t}faarmoe(bﬂM ap dlehdur@dlby the test
eonetric isoners_or mxtures thereof are include

“Relptiva ¢fflon threughybe KICNQ2 chanpeliwhish isideraibied belowp Qng gmbgdiment
coﬂggg%l's g?chac&%b%n&ﬁ 6ihfoﬁ1ﬁ1§15 T h%{'lﬁg aeﬁﬁﬁlfo the %N{)gr eeptor subtype

r1C i'soner ese SO |n
withaa [BGiedf lebs tham2000aMs emths Oéss tlim I5068Mds measured by the test

o lnvent jon. Furthernpr some of the conpou of the
optavesiflux threvgh B E%Ix?ﬂ)% ghanpel” which %Séle% Egaloafnérplfeﬂher
111u§1ﬁ£t€§v1ﬂi6§t lh{nti thé‘ﬁl‘%&?cﬁﬁll bd'élﬂ}ieﬂt LHAQIR du@h E&hﬁ&mds having
e conp nsare able to formare 1 ncluded
affinity ionthe K@}@b peeptbr subtyperveittean ECgydiess dirmn 200nM such as less than
150nM as measured by the test “Relative efflux through the KCNQ2 channel” which is

described below.

One embodiment concerns such compounds of formula I having an EDs of less than 15
mg/kg in the test “Maximum electroshock™ which is described below. To further illustrate
without limiting the invention an embodiment concerns such compounds having an EDs of

less than 5 mg/kg in the test “Maximum electroshock™ which is described below.

One embodiment concerns such compounds of formula I having an EDs of less than 5
mg/kg in the “Electrical seizure -threshold test” and “Chemical seizure -threshold test”

which is described below.
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The invention al so enconpasses prodrugs of the present
conpounds, which on adm nistration undergo chem ca

WwW@ewweesi#dn by mnet abolic processes before becor@TnK2006/050039
phar macol ogi cal |y active subgéances. In general, such
prodrugs will be functi onal rivatives of the

conpounds. of the neral for a l, ich_are readi
Ong GBHRTERH ek sk SO ooy L FSLBR SOt AL el
insfoRifBdhBside effdeNY6ME 0P AR coRPRGRINU RS totREinS EAtRLdrOthus tested
and preparation of suitable prodrug derivatives are

in dedaly 0Tibed unwented sedative hypethemes angdatekicRedesugs”, ed.
H. Bundgaard, Elsevier, 1985. The invention al so
enconpasses active netabolites of the present

Oné empodiRitnt coblderns @ﬁﬂ)ﬁdﬁ%ﬁ)uﬁ@:ﬁ@ﬂi@hﬁ@laﬁ hatifg ailfrge Meraputic index
have affinity for the KCNQ2 receptor subtype with an

betwegmangicopaysant plisaysuuiyida-efirats sush as impaimagnt oHpgemptos getivity

o BB e P, A G s v

expeoiedl)i beendl]l isiated spaisatt peaniingleigh dbsek oo beilisedIbelfav sidg effects
affinity for the KCN receptor,_subtyp ith an EC50 . .
aregpen. d defepy, sﬂmngmﬁ %ﬁ thesinyerill axpgiodi Sﬂagﬂmfﬁ%nf administration

t ']' Bﬁ! i . . .
of}&@%g&gﬁ% %bee I ﬂé@m [ g'ﬁn I'S d@é (Lgr r%?tg%&f %‘greo%/@g i 0 ¥ d{l ? Etéernts who
wouldl atlsdrwisedhavee side effedts withiottpr iedicatiorent | on an

enbodi nent concerns such conpounds having affinity for
the KCNQ2 receptor subtype with an EC50 of |ess than
As 462y Iﬁé&ﬁﬂm&fi th&&snpdiads Q&HQH% & B afehsch RiveledRct @Sfotassium
e

"Rel ative efflux through t channel " which is

chagaels of the KGNQJamilgnia partisulir tenK CHEXcsubnit, snd ithey are thus

C und f . formula | shavin n ERS0 of .l ess.than 15..
cors ARG R R inihelian MR ina et P apsnint phfSsiim hantdl in o
maf@sd kiidhesd dIRinga. TRO cdiipdui@s of the isichtib® at doRsidéred a%plicable in the

limting the invention an enbodi nent concerns suc

treztpipiotfisaisarder of glisspseroi® 1espongiys tq anincrpasgg/irg flow ipfggpotassium
it . ' : . o _
chanfiel suctl BT KTARO L BRGSO lhohts SR ERs BELRYEse s
prefiaabing divordeDod diséask ©f thet deattalmer@uk gysteémt he "El ectri cal
seizure -threshold test" and "Cheni cal seizure
-threshold test"”

In one aspect, the compounds of the invention may be administered as the only

therapeutically effective compound.
In another aspect the compounds of the invention may be administered as a part of a
combination therapy, i.e. the compounds of the invention may be administered in
combination with other therapeutically effective compounds having e.g. anti-convulsive
properties. The effects of such other compounds having anti-convulsive properties may
include but not be limited to activities on:

¢ ion channels such as sodium, potassium, or calcium channels

¢ the excitatory amino acid systems e.g. blockade or modulation of NMDA receptors

¢ the inhibitory neurotransmitter systems e.g. enhancement of GABA release, or

blockade of GABA-uptake or

e membrane stabilisation effects.
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whi ch is descri bed bel ow. One enbodi nent concerns such
conpounds of fornmula | having few or clinically

WO o®7g6a4fid cant side effects. Sone of the conmpoRePK2006/050039
according to the invention are thus tested in nodels
of the unwanted sedati ve, bgthernic and ataxic

actions. e enb dlnent rns such conpounds . of
CuRgAPEOPVHISYF A EaTl%?SdE&Pﬁ%E’Hb%YGWEPWHB‘gE) Beedhiny
car%ﬁéiéﬁﬁ% WoAR vabfdafd tamdAging ) %@aﬁé‘nﬁl‘ﬁcﬁégﬁéﬁﬁ éRosuximide,
i npai rment of | oconofor activity or ataxic effects as
levetgraectam dplisnytodr, epirrenate zomisamide esiwieh gs methbesuftihe benzodiazepine
unds.wi |l expectedly be well tolerated in
amﬁ%%?ﬁﬂ'g H§Fn1tting hi gh doses to be used before side
effects are seen. Thereby conpliance with the therapy
wi || expectedly be good and adm ni stration of high
Anggpast Ofﬁgy inentien piovidssl 2 garpegnd efdormead eensalithereof for use as a
nwg%%ﬁ&@Clous in patients who would otherw se have side
S with other nedications. As al ready nentioned,
t he corrpounds according to the invention have effect

on p SSi um channel s of the KCNQ famly
mmenty the INyERjdpn Eeli)?é‘iﬁwtpt the usqp @weylpaw@ higgmula T or a salt
theFe% %Qﬁfegfé gfeh‘ﬂme‘hpr increasing ion flowin a
tage ependent potassi um channel in a manmal such
as a hunan The conpounds of the invention are

P ble in, the treatnent of dlsorder
gt o BERmvtPigu s & Sbaiertiel eduedianromisiyios o
corhﬁbtﬁdwtf’&%ﬁﬂd"mﬁi‘@mﬁérem AR ok Ror&phanhaditicilly acceptable carrier
pot assi umion channels. Such disorder or disease is
or cﬁ;hene b lcgmposiiigromdy comprisH anyad sheofmbidimerts of fdrmula I as
dmw @%ﬁ%% system In one aspect, the conmpounds of the
Taedi] may be adm nistered as the only
ther apeutically effective conmpound. In another aspect

t he conpounds of the invention may be adm ni stered as
A farther embgdimerionfifhe anvestion Fiatapip thie use of pecormpepadiafiforgpla I or a

salttt'tﬂg ebf‘foﬁ HrQiin infidn Fﬁwqﬁi?}pg agélﬁﬁlec‘ﬂaﬁx{él S?gﬂi &Hﬁél%ﬂch"‘é a{‘human.

erapeu I've conpoun nav
antl-convuIS|ve properties. The effects of such other

ounds,_ havi anti-convul si ve properties y
Q? Oéwelﬁe? %’Sénﬁ’qﬂﬁp{l &elate tothe usq gﬁe 3oTRREUN: und of formula I or a

salt thereof for 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.

A further embodiment of the invention relates to the use of a compound of formulaI or a
salt thereof for the preparation of a pharmaceutical composition for the treatment of a
disease or disorder wherein a KCNQ potassium channel opener such as a KCNQ?2
potassium channel opener is beneficial. Typically, such disorder or disease is selected from
the group consisting of seizure disorders, anxiety disorders, neuropathic pain and migraine
pain disorders, other pain disorders, such as cancer pain, neurodegenerative disorders,
stroke, cocaine abuse, nicotine withdrawal, ethanol withdrawal or hearing disorders, such as

tinnitus.
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ion channels such as sodium potassium or calcium

channels the excitatory amno acid systens e.q.
whbmckesde or nodul ati on of NVDA receptors thePCT/DK2006/050039

i nhi bitory neurotransmtter %%stens e.g. enhancenent

of GABA rel ease, or bl ockade'0f GABA-uptake or

BT S N B A SRRSO o

saltt 1thBQBPII the AP RATIZAR PHErmSREEHTCYRPBYIAGH for the treatment of seizure
| anot ri gi ne, ‘gabapenti'n, pregabalin, ethosuxim de,

disprdewst i r acet am phenytoin, topiramate, zonisanide as

we| s menber.s qf th enzodi az in bar bi t ur.at e
TyidFaly, o HPIE iRt Y Fe Peegal 450 59 Sromhs EToupspRtiShing of acute
seiftfred, @6iMllsiorls, Shtud epibdptich@idepilepsyrsubls 8s @fileptic syndromes and

medi canent. In one enbodi ment, the invention rel ates

epileptie pizwe® of a conpound of formila | or a salt
thereof in a nethod of treatnent. An enbodi nent of the
i nvention provides a pharmaceutical conposition
A mﬂhardnﬁioﬂgnalt o6 thedtivhtioh réle)lfeﬂ’ltdl the bsoof aac(gl;qiduntl béfeanfulalora
and o nore phar ceutlca acceptabl e carrier or
salicihergghfor th the RIeRASHATQ Ri(A ppesitien,fos the tratment of anxiety
dis&fieRdi ment s of fornula | as descrlbed above. A further
enmbodi nent of the invention relates to the use of a
Typioathyo thechnafety disondem tb be treated atet selehted dimim ﬂrergrd)umnmaistingof

ampiiitand SRotdir B SR ArE 0 B Rtack ARG GATS Gigorder with
ag&ré?pHoBﬁ H§rﬁc ﬁfsoﬂeﬁﬁﬂﬁ&h{rﬁoﬁﬁh&% dbAphotih wathdad History of panic
her eof " f he treatnent of a disorder or disease

dlsmépn gpqcefgpph@aax eomi rhobiarad ettee dpdcdfic phiobiesi ebsassive-compulsive
taSSI h di sorder I sease
disgilet BR3P lcoﬁ es% 3oy age sies dbSPr‘{%ﬁse BRGtp s anxiety disorder,
anxXiétl \dddes )dﬁé ®@enbral tHeliReY condition] smean&f indheed dii)(ﬁﬂ}t digdrder,
relates to the use of a conpound of formula | or

sepgeation ppptystisorder, adiestpertplisaaderspegformanse ankigte hymcapndrlacal
dlsgﬂgﬁoﬁﬁé@ Ialsof)(fer Hﬂeet ée%@ltamalcglf cofidition 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 formulaI or a
salt thereof for the preparation of a pharmaceutical composition for the treatment of
neuropathic pain and migraine pain disorders.

Typically, the neuropathic pain and migraine pain disorders to be treated 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 neuropathic

pain related to migraine.

A further embodiment of the invention relates to the use of a compound of formulaI or a
salt thereof for the preparation of a pharmaceutical composition for the treatment of
neurodegenerative disorders.

Typically the neurodegenerative disorders to be treated are selected from the group

consisting of Alzheimer’s disease, Huntington’s chorea, multiple sclerosis, amyotrophic
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di sease or disorder wherein a KCNQ potassi um channe

opener such as a KCNQ@ potassi um channel opener is
whenehesaual . Typically, such disorder or di seaBeT/DK2006/050039

sel ected fromthe group con5|§t|ng of seizure

di sorders, anxiety di sorders! neuropat hi ¢ pain and

m . grai ne n S ers, ai,n _di sorders, as
e Brosia Aot el Bl ienss R R oL S es auced
by AIOSioR %@aﬂﬁ%y fAbARL ViRRBedVhbrpes Mies, ‘t%h@ﬁﬁ‘ 8hd Mﬁl&ﬁ%‘?}i@lﬁ{ogens

or hearing disorders, suc¢h as tinnitus.A further
traemiintiusehneunsdegbrerationsmeuronal byperexsitation $iefesiswh@s immedicament

. ound of .formula | or a salt er eof
wif SERAH i GhcsRoR i ncunoafrd e RIS Cheriohfrol pervous system
suchfaﬁ@bl('jyﬂeﬁropéthﬁghﬂdlp@lyﬂélﬁrﬁid@@f s. Typically, the seizure

di sorders to be treated are selected fromthe group

consisting of acute seizures, convulsions, status

e
A @ﬁ%&e"g‘.ﬁq@gﬁ?‘@ %g g}%%%eglg}%}{ A@l?t%? (ﬂtﬁe G5 n%ieaoéd %}(IH g? ? Hlalora
sali thereof fop ltherlﬁbpdraﬁ)daf a pharmseeutiéal aompcmmmfbr die ti‘@ltrmﬂta)fbipolar

| or asalt t or . the pr paration of a
dispyidgys s @HeRtIoR el&%ﬁﬁ%mvaw §Wrddhe 1t reat ment of

anxi ety disorders. Typically, the anxiety disorders to
be treated are selected fromthe group consisting of
A farthéretmbodimlend iof thedeventian delatics tethe ssa &fl atoabaund péfirmula I or a

altptbFﬁeBFﬁ)Fg%?r glgat}g&%xfﬂf&tp %?%bﬁ%ﬁ ggr%p%%g%&% gliﬁatgeg Bl of sleep
dlswdgllgog,{{chl%%{sgﬁﬂn@f pani ¢ di sorder, specific phobi a,

soci al phobia and other specific phoblas
obsessi ve- conpul si ve disorder, posttraumatic stress

GBS L5 R B RaE B BERT AR B o

saliCtherdof fop the FrofFateHCE 4 phdtaaduten ceinpodiiGOfod e treatment of
separation anxiety disorder, adjustnent disorders,

r@&mm@toaﬁssp@@yor TROHRILHSNTERT, SRASMS INE QYA OF urinary
ngﬁé{g di sorder due to general nedical condition and
starnce-i nduced anxi ety di sorder and anxi ety
di sorder not otherw se specified. A further enbodi nent

of the inventi relates to the use of a conp
WPWOEJ%qnt Q? Hle invention relates to the use otr a compoun rflgormula Iora

salt thereof for the preparation of a pharmaceutical composition for the treatment of stroke,

cocaine abuse, nicotine withdrawal, ethanol withdrawal or hearing disorders, such as

tinnitus.

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 one or more of the following tests:
e “Relative efflux through the KCNQ2 channel”
Which is a measure of the potency of the compound at the target channel
¢ “Maximum electroshock”
Which is a measure of seizures induced by non-specific CNS stimulation by

electrical means
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salt thereof for the preparation of a pharmaceuti cal
conposition for the treatnent of neuropathic pain and
worgracye pai n di sorders. Typically, the neur OpeX/nkKeo06/050039
pai n and m grai ne pain di sor?grs to be treated are
selected fromthe group consitsting of allodynia,
hyper.al gesi c, pai n, phantom pain, neuropathic pain
r%l glgl?g’ipéned‘f“ iSEIZH&8r opat hy, neur opat hi ¢ pain
" el Slisittel fdbbdIRBiTtR abfbRdRRCI R HAPR]RinfanP Vit
rel at edeto mégr [ 1e. further err’bod?ﬁent of thep e
i nvantiseignrerreéditaons and $rereflse achodel ob fighrog mebistednt Seizuras”a
| or_a salt thereof fqr the preparatjon of a .
Phar mEeEe S&lgrlfec@fﬁaagﬁtt?% ik %Bﬁ@lqai iR thregyeld tests
NeurRARGSRRIsAhéasBredhS HrEMRbRE at WHHCRiAuYestdi initiated, thus being
neur odegenerative disorders to be treated are sel ected
f r omoti¢le thgt depctovreshes comgowfds Abuldaictayrseizucti isidation.
Hunt | ngt on' s. chorea, multiple sclerosis,
ényo‘%?’gfgﬁ?ﬂqﬁﬁ‘é’é&%l sclerosis, COreutzfeld-Jakob
di SASh is BREKA S RABastirdb SBGAS ﬁ)t%@fe,@ii&ﬁ'a@ RRhSRSP ahiHAURE seizures
by AIDS or infection by rubella viruses, herpes
vi r nstbis, méxdel gefl theresaere ak theaninged rénsiwes fyrther stimulations.
trauma-i nduced neurodegenerations, neuronal
hyperexcitation states such as in nedi canent

PHARMANGRBTICAL COMPOSITIONSNd neur odegener ati ve
di seases of the peripheral nervous system such as

Thepregent invsptiethalse relaies 191 Bhaemadentiepd sompositien. fde compounds of the
invSH?o%ddrngﬂé ;[h%{eo% Hl%iy o FﬁBEAi&Qreﬁ %[o%%: OF irf &}rﬁl?ﬁatﬂ)%he\m‘ﬁ{ a
conmpoun e} or mur a or a or the

sal hereo
phapmagaitiiliyacceptable phdicrperalifubnts) in @ithgrainglé onmbhipld duses. The
treatnment of bjpolar djsorders or attentiqgn deficit
phaspaesuticel omppsitiptpceardinglorthe inyeptienmay Presmulited with
.| . o o
s RGO, LR AE 1hendh S ATURY Gl s s
exqiientsracacbidante wivhpasiehtional technighes suckas thesd dis€losiderp

di sorders;, such insomia. A fu r. enhodi nent. of
R R Se s aicredres ehertics 1t Eabiof ot ot Mack
Publdhifel G | EQfor2 PR §94. her eof for the preparation of a

phar maceuti cal conposition for the treatment of

fibronyal gia, a notor disorder or notion disorder,
Thé %a%beu%ﬁk%%p%si%{)nsu Irnia)r) BE gpeciﬁcally formulated for administration by any
suitable route such as the oral, rectal, nasal, pulmonary, 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.

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

conveniently be presented in unit dosage form by methods known in the art of pharmacy.
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i nconti nence. A further enbodi nent of the invention

relates to the use of a conpound of fornula | or a
wa@2000/0643¢y eof for the preparati on of a phar maceet/DE2006/050039

conposition for the treatnené of stroke, cocaine

abuse, nicotine wi t hdr awal Qhanol wi t hdr awal or

The Sotbedilgh of Py Siion e smeraly WijarEes PE b stiages or as a

phéna&aERalfy adébﬁt%l@ %ﬁﬁ tHeRGF. L@I?esex%ir?% K128 46l ddfion salt of a

i nhibition and anelioration as e case may be. The
compousd thaving [ﬂﬁﬁmﬁlltm of a direp based Wheh @wiompouhd eltthe inveotien eontains a

eoft e.efflux through

frof RAsE ot daS s prared i & P itoma Sl VS e Yo By
sus@énsﬁd’h@o TRORROBERE o Pthe iid@ntion Gth aCMBMNRI equidlited ﬁ'gharmaceutlcally

el ectroshock™ Wiich is a neasure of seizures induced
accgptablgricish Reprepantativg esamplgs areiteentigpedpldyer i cal neans

"Pi |l ocar pi ne i nduced sei zures" Seizures induced by

pi |l ocarpine are often difficult to treat with many
Pha&)ﬂ'asédti&gl dniposieions!foe o ddmadisteation it tesolie fok hqtudaSohd dosage

forrAraL Bl 1PRSgE.. 2oiAPo o BB cragees, i, lozengs,

ro R S5 O e e A i o

formoutelg i thetfoohe bﬁa: trovlivairezenga iybem dppropriatd, phahagceuncal

corgoss s St frel iR b PRSP Rk Eafingd i & Crione coatings

or fABY B e fohBuRRld%H S fo provideiconiBIUR reBfle JTTIhEaGRY Shgedient such as
the animl receives further stinulations.

suspipds QEITNZRA| releayvrRead iingNs nRitlods w@lelmowmm et arb diquid dosage
o 55 e PARPOEH) o RSB <P S enc

eli@atsone or in conbination with

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

in an aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid emulsion.

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

polyoxyethylene and water.

The carrier or diluent may include any sustained release material known in the art, such as

glyceryl monostearate or glyceryl distearate, alone or mixed with a wax.
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pharmaceutically acceptable carriers or diluents, in
either single or nultiple doses. The pharnmaceutica

W@ 0up06i4t9 ons according to the invention may bBCT/DK2006/050039
formul ated with pharmaceuticglly acceptable carriers
or diluents as well as any other known adjuvants and

excl pients [n.accordance,wi th conventional techniques .
Ang g Pe® pr i SEv Bt For s mgpoms S seRbnpes dfgourines,
E4rddtives 8tcOmalBak 884 Et tHePar bR wibithe aMi¥eingredients.
plrePubI [ s?hi tncg g‘g. , gﬁ%&gﬁ PA, 1985.e c%S‘)ﬁﬁetﬁpharWlmalcteStai cal ngredients
conpositions nmay be specifically fornul ated for

adm ni.stratjon.by any suifahle rpute.such a he .oral
T b Sl PR b Yary Yol Pl e b Rt{RhoRG BB rBout 1
If 2Alfhich btibrig wsdd) thelprépsainBdy bd Mtthé forfil sastup, emulsion, soft

i ntraperitoneal, vaginal and parenteral (including .
gelatingceapsie usferileinjeetadls dignidrsuch py amaqueess or noptageeisdigyid

1 ntr rmal) route, the oral route being

Susg%}%%délrérresgﬂﬁf){{aw |1 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
Tabjets qrayehequenagedyly midng B aghive inges qrﬁtif@alar@ﬂéwants or diluents

o i e e b R T ine.
pharmaceutical acceptable carriers are then readily

Phalrmad m@c%*ltl?efégggﬁolsﬂiagi & rplafetnéaﬁ.f aﬂpéd o&%?tgqeqogﬁ{lcqsh}%ss%rtﬂg glll?eofug Emd

norfa@éBus Ziigj'b&&lﬁe FEMtER) MRPESIOhS, YuGRnAbAS & Enffsibis AWEl1 as sterile
dosage form by nethods” known in the art of _

powpdess teelzeyreTonstibedoiostedide mjectablessalutians or dispersiong)prientalusg: Depot

.utilized the free substance,or as..a
injisiabl< £ ByRRen] s olsf GoRPRBlBACE ineitln the sope altispresent
inve@tigh) acid addition salt of a conmpound having the
utility of a free base. Wen a conpound of the
i nvention contains a free base such salts are prepared

Foﬂéjﬁg&t&gmﬁmh#ﬁg@#nf g@lﬂg@ s ?é {S(ﬁ@ﬁdlﬂg of {I?e%%ﬂtl?ﬁ ilg Kterile aqueous

pensi on O ee pase O I nventi on w
soletiyagudous pirvipyhe plycol, aquephavianiall ocsbdye acpsaptiadil may be

aci d, Representative examples ar tioned above. L.
emplye piReqps a‘amism@ﬁ@éﬁwa@f Bitegeshlogsssary g the liquid
dildERY fike rtQbied istodid lqzli‘tg@uﬂﬁ‘?édt galﬂﬁ%ﬁgglcf)% glﬁg tfagﬁeoﬁﬁ lutions are

adm nistration 1 nclude e.g. capsul
particid gy syitaple fos inttayeremg.dsiramuscular, subcutaneous and intraperitoneal

administration. The sterile aqueous media employed are all readily available by standard

techniques known to those skilled in the art.

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

preservatives, antioxidants, etc.

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

inhalants, dermal patches, implants, etc.
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powders, granules and tablette e.g. placed in a hard
gel atine capsule in powder or pellet formor e.g. in
wo bew70ei4me of a troche or | ozenge. \Were appr opPCEDE2006/050039
phar maceuti cal conpositions égr oral adm nistration
may be prepared with coating such as enteric coatings

A Rpidal! §er s in i Wby Girarm aBont fliiS 4hG 100 Bebebésly weight
perRiag! SRRRSHIY BbAABEATOPIER SOnTBUSRIS WELH pkPEIN ahdimore

art. Liquid dosage forms for oral “adninistration
prefamdlfmn abaent 015 taaboutsl0 mﬂhg bpdmwel@msqrdas iadménistenpd dpene or

mof{ftsEpdesifbgs 1o Be Piact fsaBh 5T Bénend LER} L Troguency and
modé SEABRhRIsHBioS IR, &, W@%ﬁﬂérﬁﬁgéhéra‘l aérdefién ofBE€ Bubject treated, the
containing a pr edet erm ned anount of the active

nat}“i‘?g‘%nééﬁ\éqiﬂt}’ ofithg disierden ondigedsp deige and any eomgpmitant diseases to be
tre ied 5&81 Fér fagtgfsteQ'ﬁ%HP{oqh?s%@ﬁ%lﬁﬁ% gyailable

Ions nma orm O a powder or
granul es, a solution or suspension in an aqueous or

f\\

n eouslqu|d or an oil-ip-water or_water-i
Th?? gltle%mgy sﬂnveswpf 1% b @resenipd it f?%age foxmbyap 68 known to
thobQ Vi Einit jich1 hit 46 gé f&¥n for bl Ealimlﬁé’[lec&lbh ©ne or more times
agqueous so ut|o and variods organi c solvents

peridazispiless lofo $tnﬂnesjperaiay neryscoatagn framt(o@leto dbent H08Ing such as about

0.0L SS90 e ooy o ek 0 vo B5uf SbO S, B FigrEire g from abour

05%@ﬂ§oog{2m)ellngul ose, corn starch, potato starch, guns
and the like. Exanples of liquid carriers are syrup,

peanut oil, olive oil, phospho |ipids, fatty acids,
fatty acid, an I oxyeth wat.er . . The.
Fof girnterRighed Hieiim R PRI FiRoER iR e Silar
adriiinistiation, tiieany doded 41€ ifihe ordd? O aBGut BhIf €& ddse employed for oral
nonost ear ate or gl yceryl distearate, alone or m xed
admynisraiolax. Any adj uvants or additives usually used for
such purposes such as col ourings, flavourings,
preservatives etc. may be used provided that they are
Tygiogiratinples of\tectpes e the formalatiof € thednventiod hee arfollaws: of
solid carrier may vary but will usually be from about

25 ng to about 1 g. If aliquid carrler is used, the
BIPRS00 ASTLRS pOEEB e
such dvasean aqueous or non-aqueous liquid
Compound of the invention 5.0 mg
Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 2.4 mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 2.4 mg
Magnesium stearate 0.84 mg
2) Tablets containing 0.5 mg of a compound of the invention calculated as

the free base:
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suspensi on or solution. Tablets may be prepared by

m xi ng the active ingredient with ordinary adjuvants
w@eoodiobd4ent s and subsequent|y conpressi ng t he PARDER@6/050039

in a conventional tabletting chi ne. Pharmaceutica

conpositions for parenteral %gﬁinistration i ncl ude

steril e aqueous _and naonaqueous i njectable sol utions,

di speénﬂiﬁy‘?gﬁ@ﬁéﬂ‘ﬁn{}ﬂg or enuls grfggas wel | as

steriligcppeuwders to be reconstituygdhp sterile

i njectabl e solutions or dispersions prior to use.

Depot Maigesarsbhl e f ornul ati ons ar @38mg cont enpl ated as

beingyM thin the scope of the presgnt invention. For

paren#@ygpn%dninistration, solutiiﬁgm%f t he compound

of thavlicroceytdlie dellukdser i | € aqueaqyst gl uti on, aqueous

propyl ene gl ycol, aqueous vitam n E or sesane or

peanutCrescarmellpse Sodigpl bypedd Such ddguBBus sol uti ons

shoul (tably buffered if n ssary and the
quuigdggfﬁg%?g$F%§t render ed is?ﬁ%ﬁ?g with sufficient

sal ine or glucose. The aqueous sol utions are
particul arly suitable, i ntravenous, intranuscul ar,

Qr

3) subcumt%ﬂagpﬁﬁmQE]éV?3t oneal adninistration. The
steril Ue@YF LBl AtigaP! oyed aresgl) readily
avai | gg)lngﬂ)by st andar 1t echni ques knom% to those
ski | | &drbitolt he art. Sol uti ons for500mpgcti ons may be
pr epar by di ssol.ving the active jngredi ent and
possiﬁﬁ%h%é@VFP®@ u#’ga part of the Bl vent for
i nj ect@ipeeropr ef erably sterile wat ego,m?QJ usting the
solution to the desired volune, sterilising the
sol ut iMethglrpardtenl i ng it in suitabl d mgpoul es or vials.
Any si#tazjea%dditive conventionaély used in the art
may b WRF" 2N ch as toni city ag r}tlgg preservati ves,
anti oHtekwot S, etc. Ot her suitablp@oagni,ni strati on forns
i ncl ude suppositories, sprays, ointnments, crenes,
gel s, Flayodr ants, dermal patches, 0il¥gngaints, etc. A
typi cq eis in the ran % from about
0.001%?% g@%g@ﬁﬁﬁ% ng/ kg body meigﬁfﬁ er day,
pref enslttly from about 0.01 to abedtl M0 ng/ kg body
wei ght per day, and nore preferred fromabout 0.05 to
about 10 ng/ kg body wei ght per day adm nistered in one

4) or 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 ImL

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

formula I as described herein.

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

invention as described in the following.
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nore dosages such as 1 to 3 dosages. The exact dosage
wi || depend upon the frequency and node of
w@wrne=ey at i on, the sex, age, weight and genep@l/DK2006/050039
condition of the subject treated, the nature and
severity of the disorder or ¢fsease treated and any

wiEERGHR OF Prep3EECTRo B et fDNPOUNRS A T Y Rrron

may conveniently be presented in unit dosage form by
nmet hods known to those skilled in the art. A typical
Theeompaimds gethe dnvention obthalgenatal formulads whereinrfe, Br, RioRg R°, and q

e ol g $5 e b o Bl g 308
des@Bbed®Beddwer abl y from about 0.05 to about 500 ng, and

nore preferred fromabout 0.5 ng to about 200 ny. For
parenteral routes such as intravenous, intrathecal,

In . Q%BI%W !oﬂl*e%ﬂet%i fngn Peg%%g %t h E | DiR¢ RY Qﬂ(f lrn{eés/ élaﬁned

oses are in order o al He tose e
undepforatudd I.adm ni stration. Typi cal exanples of recipes
for the fornmul ation of the invention are as foll ows:
1) Tablets containing 5.0 ng of a conpound of the

Fot &Ylgﬂbtuh@@wﬁﬁh Q:'Fafrlllg &hisihs gﬂigglu{rrl{; t%f/vg&%st@o o oy 5%&13&5}&?1% one

i nvention 5.0 Lacto I ze starch 3
tautdyahr gscsepresgntéd il thel kdemeg,. aAthogghivit oray ooy be &l the meost stable tautomer.

el | ul ose 19 Crascar nel.l gse Sodi um Type A 2.4
SugiEpmetiits Selide 4t nof T o2y Srap e el fi brgers] Bmula IX
X, KW ID X PIEARaVRebvAL tof demiishy Siflddoin thdrgul ated as the

free base: Conmpound of the invention 0.5 ng
Compounds of the general formulae II, III, VII, VIII, IX, X, XI, XIV, XVI, XVII, XIX and
XX are either obtained from commercial sources, or prepared by standard methods known

to chemists skilled in the art.

Compounds of the general formula IV (Scheme 1) can be obtained by reacting compounds
of the general formula II with amines of the general formula III with or without the addition
of bases, such as trialkyl amines, potassium or sodium carbonate, in a suitable solvent, such
as acetonitrile, N, N-dimethylformamide or ethanol, at a suitable temperature, such as room
temperature, reflux temperature or at higher temperature under microwave irradiation in a

sealed vessel.

Compounds of the general formula V 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 (IT) chloride or sodium dithionite can be used as

reducing agents under conditions well known to chemists skilled in the art.
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Lact ose 46.9 ng Maize starch 23.5 ng Povidone 1.8 ng

M crocrystalline cellulose 14.4 ng Croscarnel | ose
weea70e4dype A 1.8 nmg Magnesi um st earate 0. 63 PQI/BK2006/050039

Syrup containing per mllili & e: Compound of the

i nvention 25 ng Sorbitol 500 %ng Hydr oxypr opyl cel l ul o

15 GI | ben 1 .
Coppapyis L A Estan o thy nfah G OB be PeBySd by seastingy
compmaabf the $LArHINfofnda ‘Ww\i’l}ﬁtsﬁﬁa‘t%jelléﬁopﬁhcg‘éﬁg&ﬁso Ehcﬁl% but not

I'nj ection contal ni ng per litre: Conpound
hmntnd« m;tsumblso8®sn’glt@mamovcwhc scni ﬂungMecmbO%dncatcml c@l@rt@s

SO Bl S B aoto IR e St a @, oo R ot e
est&ﬁ,’fbh‘lhrﬁﬁﬁ\ﬁ)ﬁte@,fand with or without the addition of bases, such as pyridine, trialkyl
amines, potassium carbonate, magnesium oxide or lithium-, sodium-, or potassium
alcoholates, in a suitable solvent, such as ethyl acetate, dioxane, tetrahydrofuran, acetonitrile
or diethyl ether, at suitable temperatures, such as room temperature, reflux temperature or at
higher temperature in a sealed vessel under microwave irradiation. Activated esters and
carboxylic acid anhydrides can be prepared from suitably substituted carboxylic acids under
conditions known to chemists skilled in the art, for example as described by F. Albericio
and L.A. Carpino, “Coupling reagents and activation” in Methods in enzymology: Solid-
phase peptide synthesis, pp. 104-126, Academic Press, New York, 1997. Carboxylic acid
halides can be prepared from suitably substituted carboxylic acids by activation with
reagents such as, but not limited to, thionyl chloride, oxalyl chloride, phosphorus tribromide

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

Scheme |
]
e e N e
X N/ " R1\T)\N/ " R1\T)|\N/ " R\ll\l)\N/ R40
X =Cl, Br, or F v v '

Compounds of the general formula IT may be prepared as outlined in Scheme 2. Compounds
of the general formula IX are prepared by condensation of urea with 1,3-dicarbonyl
compounds VII or their equivalents such as unsaturated carbonyl compounds VIII in a
suitable solvent such as N, N-dimethylformamide, N-methylpyrrolidinone or ethanol, with or
without addition of catalyst such as hydrochloric, sulphuric, methansulfonic or
polyphosphoric acids or Lewis acids at a suitable temperature, such as room temperature,
reflux temperature or at higher temperature under microwave irradiation in a sealed vessel.
Compounds of the general formula X may be prepared from compounds of the general
formula IX, by nitration reactions known to chemists skilled in the art, such as reaction with
concentrated nitric acid, sodium nitrite or sodium nitrate, in a suitable solvent, such as
glacial acetic acid, acetic anhydride, trifluoroacetic acid, concentrated sulfuric acid or

mixtures thereof, at appropriate temperatures, for example as described by P.B.D. de la
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formula | as described herein. In a further aspect the

present invention relates to a nethod of preparing a
weomwpoesag of the invention as described in thePCT/DK2006/050039

foll owi ng. METHODS OF PREPARATI ON OF THE COVPOUNDS OF

THE | NVENTI ON The conpounds ¢ the invention of the

MagE M R st PO BRI Byoific bt A saEp. 48-56,

Buﬁé‘rWo%tﬁ? BERAfiCPIKIR 28RS TTBRIA) flo595 C‘éﬁ%ﬁh&%‘iﬁ the éh‘éﬁral kdtmula X
he conpounds of the general forrmulaée | -

may{:be cpuverted into gorqumgls a)§ tl@genemljﬁmlmdbrll by mmhqgls llcnom ﬁo chemists
iR RIBLET s b a0g Bt Slonie Bl Fosnh ot R ApIRIBETh fepgrice or

phdspBora§ beyBRemidel Cbﬁlpedihdstof %dii@fal Femiuly IThehdreintX &t Midride or
taut oner. Such co ounds i ncl ude, but not limted to

iodifgeandenreparediframdhe compaungds aE thgigengrahigrmaulp X, whersiyKX is
| i it t
chighfid br B3I, by KROYEh SElLR Tl Bu i Bt iRl quph o

hydr&iodi¥, acid, hydib‘ﬂuo%/hcld,)é\zfﬂium Péﬂiﬂeama%iéna flaokdd Wreler conditions
obtal ed fro erci al sources, or prepared by
stk mﬁ%%tr to chemists skilled in the art.
Con'pounds of the general fornmula IV (Schenme 1) can be
obt ai ned by reacting conpounds of the general fornula
schdmenWi t h @m Hes of the general forrmula Il with or
vvic;houlz3 fdition Pf bases, suEh as trialkyl
'E etk assi um or, odi um carb aie, in a sw he
soIVe t, sueh as acdt ogi trite,
|V,|V-|g/@/lh_\(|for midedi: et haroiv ak. a swta‘g]\
tenperatvfl{ uch as jxoom tenperakure, reflux
t enper at Pe or at hi gher tenperature under m crowave
Cohxbb@rﬂis%tf &%én@raﬂfo?ﬁﬁla% K1Y 88 RIV: (SCRERS 9 Hdy BE p%e'ibﬁred from
general formula V nay be prepared from conpounds of
appropriajely eubstitited gudnadines, oftiie gandrad forguih X1 by conslegsatiop reagtion

willl 2o P Biamid e BT o e E R By g ofhe

ger€f fortmAsd VIIOVIIRGWESY $.G is a suitable leavmg group such as alkoxy or

dialkylamino) or XIV under conditions as described under Scheme 2 for preparation of the
compounds of the general formula IX. Compounds of the general formula XII can be
converted into compounds of the general formula XV by diazo coupling well known to
chemists skilled in the art. Alternatively, compounds of the general formula XV can be
nitrated as described under Scheme 2 for the preparation of the compounds of the general
formula X. Compounds of the general formula V may be prepared from compounds of the
general formulae XIII or XV, by reducing the nitro group or diazo group, respectively, to an
amino group, under condition as described above for the preparation of the compounds of

the general formula V under Scheme 1.
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hydrochl oric acid, or by hydrogen gas or anmoni um

formate in the presence of a suitable hydrogenation
w@200al0y=49 such as pal | adi um on activat ed car borCT/NK2006/050039

sui tabl e sol vents such as msg?anol, et hanol , et hyl

acetate or tetrahydroiuran, suitabl e tenperatures
so@hedinder ultrasonic irradiation. Aternatively, tin

I I%J chl oride or sodiumdithionite can be used as

ragmci ng ag nts under conditigns well known tors

R1

sts €td N the art. Cpnpounds of the ilpvaption
of the geN@ra} formla. | maw prepared by Neayting
Conpoutids ofc tdie gener alR'¥g V with §i}+,¢%ﬂqd/ \

& ect r ophi, eagents, su¢h as, but not lilniteg,to,
sui t abl yrijljlb\st):kt%t ed carbo®yIXlt acid fl uorlRées%q"
carboxylic adl d chlori des, caronyI ic acid brpm des,
carboxylic acid iodides, carbo ylic acid anhydmrs des,
acti vat ed cestcers chl or of oftrat es, and with or 'tnpzut

h? addiyj f basesy s CN Wldlﬁe—-trl 'Ky
R Sy pot ssHﬁm carjponat e,

magnesi um oxRog-o47
Lt hi um N’:T’Hdl um, or pofaysi al cohol ates, in a
itabl e sl v¥Mt, such as eghyl acetate, di Sxane,
tetrahydrofuran, acetonitrile or diethyl ether, at
sui tabl e tenperatures, such as roomtenperature,

reflux tenperature or at higher tenperature in
In Rkl cRngsBTation aEMe b Wad Euanidines ofithe eencr dormule 1 with

et B PR Y o R R 3R 20 908 BB ccribed
aboverualidér Svhemk Banay kead thiormstion afkkh¢ tamtpiunds bethargenerhloiormula

XV et o7 hednard S QUi RS dsporied aRweea @iovigs Compoinds of
the%%ﬁéi‘gpl*oﬁﬂﬁla 50 @tﬁh@ o&? %Ydugﬁn SHN@SY Be c&Rfertg@ ft debounds of

cadem c Press, 7. Carboxylic acid
thetgehérdeforoaka 3% (KHE mmdz“fls batogen)thytHajogsdsioni reantiod under

congionpsderen ahSyector Biepisaivh Bhsathianats §RE T e D itfuta 1.
ALBRAERIP, rd&lﬂouh&yma Serifal PHARMARIKUKIIT whe?6 RA@s hM6IRN) may be

conditions well known to chemsts skilled in the art.

prepeseé fiom thesampownds ofthe geaergbfrsmala XBF (XITEwhereRiyis pimino) by

B ARG RSP A8 b PRI AL Gl e
appiblﬁiat&\hzilbgeh anicH @aleb oonditici Rt dsvn\b |ch&hlstsfmﬂred in the art.
equi val ents such as unsaturated_carbony| ounds

Cowmpoynds of ghe general formula XIII, wherein R™ is Cy.¢- alk(en/ yl, Csg-
cycloalk(en)yl, C;_s-cycloalk(en)yl-C; ¢-alk(en/yn)yl, halo-C; ¢-alk(en/yn)yl, halo-C;._s-

cycloalk(en)yl or halo-C; s-cycloalk(en)yl-C; ¢-alk(en/yn)yl, may be prepared from

R4

compounds of the general formula XX (XIII where R* is halogen) 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, Tet.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).
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sui tabl e sol vent such as

iV, iV-dinmethyl formam de, JV- net hyl pyrrolidi none or
w@bdvaned449 wi t h or wi t hout addi tion of catal ystPGIDR2@s/050039

hydrochl ori c, sul phuric, Egnsulfonic or

pol yphosphori c aci ds or Lew s%acids at a suitable

AcERRER i BowRS 2 i esne bR KL R Ry 5 enoupebe

prepare@@odt ERRpduRdofBialerbryISefARlla )@Q@Hpﬁﬁ&eq{ i Hﬁogen) by means
general formula X may be prepared Trom conpounds of

of mhleelgetabrzad cyamam eeact)orb}lmpwn tethemists skitled omthelartdanexample as

ch kill |nth r a tion with

des&‘aﬁ% ﬁaé '??Dlr gone ﬁ%u&?ﬂ%@‘l ??? or sodi um
nitrate, in a suitable solvent, such as gl aci al acetic
acid, acetic anhydride, trlfluoroacetlc aci d

Furghsnmers, cempeingls of theigenere] formplanhik, wherein Rg isdafe-allen/yn)yloxy,

ex
Cs BRRIGRK Aoty SRS e AR Rt RE S el from
corafounids bBgdner] fcbrmuﬁr RXe@{IH \shﬁmeRI‘ istlaloyen) by feactidr Giih the
Butterworths ientific Public ons f_ on, .1959.
APRTORFER) b S? ey OF @pRRFsay a as@s Palcs EHhtJﬂé Presgnee of base
o) i |
Suck%g%}ﬁt&gpgﬁg%ﬁlsiésr SKi F]l Q 3| n )?{11% 112?}1 %n%s uscl:)ﬁﬁ%}ﬂ ori nat 1|u¥3nnhydmde
andowith annthamu thamaddstamt ofoncatalyst spdhosspioppersulfatg cinlacwitalede solvent

hor us, ox om de. nds of .the general
such g8 BERAN. ot SUTHBIeCPHDSaREoH RS RROTD TR O dgfpigmperature.
prepared fromthe conpounds of the general fornula I
wherein X is chloride or brom de, by hal ogen exchange
reaction with appropriate reagents such as hydroi odic
aci dgrehydrof l uoric acid, sodiumiodide, potassiom
fluori de under conditiong,known to ch i1sts skilled |n

the art. oSch Conpounds o che gener al)ﬁqgul ae Xl I ndNo

2

Rt (Sche may pe p predfrom prppri ately NS
\X?J}”t?é‘t i FAt ed gifani difte geﬁNN mula XK
cRendensaRTeﬁkyrcea'cU onIW|th 1 3-di car bonyl corrpounlds or
their equiX¥al ent unsaFur avied car bofy| xemmpoun
general fornulae VI, VIII (where LG i SMFJ"
| eavi ng group such as al koxy or di alkyl no) o

iﬁ\f Br, 1, Clor F)

under conditions as descri bed under me 2 for
preparation of the conpounds of t |e eneral fornmul ags
I X. Conpounds of the general fo\r| gl can be )jiN
R )\
(xm R¢ = NH2) R2 i

Alkynes prepared by Sonogashira reactions may be reduced to alkenes or alkanes by
reduction with hydrogen gas or ammonium formiate in the presence of a suitable
hydrogenation catalyst such as palladium on activated carbon or platinum on activated
carbon in suitable solvents such as methanol, ethanol or tetrahydrofuran, at suitable
temperatures for example as described by S. Siegel, “Heterogeneous catalytic hydrogenation
of C=C and alkynes” in Comprehensive Organic Synthesis, v. 8, pp. 417-442, Pergamon
Press, 1991.
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converted into conpounds of the general fornula XV by

di azo coupling well known to chem sts skilled in the
W@edo7/06d48%®r nat i vel y, conpounds of the general POI/DER@6/050039

XV can be nitrated as descrigid under Schene 2 for the

preparation of the conpounds f the general fornula X

Qunds of the ne for la V may be prepared
ProRas RO AL O FAmRIRIER ol Ghe EYentong, mul ae X111 or XV, by

reducing the nitro group or diazo group, respectively,
to an am no group, under condition as described above
Exdmpleshe preparation of the conpounds of the general

Ang R T S et itor s BE R 3Pk BORR RS psny cavipped with
aﬁﬂﬁﬂ%rﬁ'prédﬁﬁﬂ@-ﬂh@t&‘ibni%ﬁdh dta08H a5 DC-3AE8DECIOASLO systha.
eneral fornmula XVI (Schene 4) under conditions

s B Bedt o apWatgrsdamsetietrb8 solgay with3l Stuen patigletsizen
Sol%ntg)%?erﬁ /?queﬂ:gﬁm?l o;oqgetg:gfaﬁi; @bo oYsTYh@pV! 1, whi ch

e ni er con ns as escrlbed above to
waft/asstetdtriemfuoncieetid adith €5:9200683IMéthodnllincax¢rddient E]'melon with 90%

hydr ox group in be converted t o9 compounds
A 181l 00%eb gt anntes @@(mﬂaa ﬁ?zW(r%euq Afpkrmingig- The feigndge fynes (tr) are
exﬂ? s ﬁmgsl on reaction under condition as described
ovenf preparati on of conmpounds with the general
'H Mdklspa:tﬂal werd\rdcordedtat §€0.Y3 Mitmpoa Baskeo A viahee I@RXéf)Q ﬁnstrument

DeyBi el sl G S v SR ARl et RS was used

as WRBRA rétbrehSe AAANRIR]. (Wenf 23R vaRies QR &xpR&EddaR phit- {zaﬂﬁ\%qrelatlve to

by nucl eophilic substitution in the presence of the
tetrapwthylsilang. dhh 4o liayeng abbreviationsaare vssddor mgthhmy pf WNBRwpignals: s =

. 1.0 chemi skj | dlnth ar.t
sing B e oISt T s et TG & Bty i Aol v,
ddchdBubls)dﬁhKlaH&ﬂlﬁét) il = d&b1Stripia] @kldoet1: harfét tt = triplet of triplets,
6- al k(en/yn)yl hal o- C1- 6- al k(en/yn)yl haI 0- C3- 8-

mt?\?ﬂ"&ﬁﬂl@@éh}yl bread singlef. C3- 8- cycl oal k(en) yl -

1-6-al k(en/yn)yl, may be prepared from corrpounds of

t he general formula XX (XII'l where R4 is hal ogen) by
Micreaase efpetimeatsonitp perfgrmieddn béarbestspﬂommnaﬂsaom’emim using an Emrys

y'mgéﬁlll@eﬁ Sr brys, ?I%geaﬁg%rfﬁm%%?a'\%@ ¢ 'hgm%l@ @r%gwlestqurosynth
insft@mertS&Fom M@%ﬂﬁg.aﬁ’ﬂbﬁ 2 r&RHBh WaYheated in a2 microwave instrument, it was

cooled to 25°C before the next process step.

Preparation of intermediates

i
NL
N™ o)
)l\/
N~ N7 °N
F
F
F

6-Methyl-5-nitro-N*2*-(4-trifluoromethylbenzyl)-pyrimidine-2,4-diamine
A mixture of 2-chloro-6-methyl-5-nitropyrimidin-4-ylamine (300 mg, 1.591 mmol), 4-
trifluoromethylbenzylamine (369 mg, 2.107 mmol) in acetonitrile (3 ml) and triethylamine
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(K. Sonogashira, Y. Tohda and N. Hagi hara, Tet. Lett,

1975, 16, 4467), or other transition netal catalyzed
wa@emsm®eaaupl i ng reacti ons such as copper cat al pZBEUK2006/050039

reactions (W Dohle, D.M Li S(?say and P. Knochel,

Org.Lett, 2001, 3, 2871).Addrtionally, conmpounds of

f | Xl R4
(0.3 P S ot b HR e eg e rh BFOESS A Joatid 8 120°C for 2
mirl thdel nﬂﬁ%&ﬁvgﬂrddﬁtﬂﬁl PRESD1aiRYd SRBERISH was quenched with 10%

ni ckel -catal yzed cyanation reactions known to chem sts
aqueRilg $adii parbpreater (2 mi)and exgangd 'eolatslesjwstcravamabgi under reduced

cassar . J. anonet . Che
pregire A hRIeE (O BRI PO EwErs e O e g product was
sepdfa@é IR4tios vkakh&t witk ewdrid ﬂh@d(ih vacuo to g1ve 490 mg of yellow
cl oal k(e()yloz)éaloq%g cI oal k(e | -C
501@- é’lﬁdd on el (833), 3 2%ely (M- trep f5§d H é dBMJO-de):
en ( r [ a )
ca- (r%}’elalg1 ﬁgﬁ O%Wﬁh?ﬁééab%(?%gf?ﬂﬁ f?%mlijr%ﬂ 189 oﬁ-’Y), g.r52 & 2H),
7.6 ¢d,2235), 181 &, OB INIHS8.01(s,dl S NI, 8.M7 (11;19.2|SH$NH),C&48)(t, 0.75H,
NHlgase such as lithium, sodium, or potassium
ydroxi de, lithium, sodium, or potassium hydride,
and with or without the addition of a catalyst such as
copper sulfate, in a suitable solvent such as di oxane,
at suitable tenperatures, such as roomtenperature or
reflux tenperature. Schene 4 Al kynes prepared by
Sonogashira reactiions may be reduced to al kenes or
al kanes by reduc n yiNth hydrogen gas or anmoni um
formate in the"lpr\sence of a suitable hydrogenation

cat al yst sc%
@ ti ed Ngarbon in suitable solvents such

et hanol or tetrahydroiuran, at suitable

" Het erogeneous catal ytic hydrogenation of C—C and

df kynes" in Conprehensive Organic Synthesis, v. 8, pp.
417-442, Perganon Press, 1991. Prepar ation of t he

6-MestdN ' s(Aorifiuaomethyhanedhresimidineed 4 AnEioineal  LC- M5

B e R e e
pyrannﬂmse Thidianline (450 184/ B 16 how])LiG tstyzﬂlydmﬁlran (20 ml) and acetic acid (5
ml) on cold water bath, zinc powder (particle size < 10 micron, 5 g) was added by portions
in 2 min. Water bath was removed and more zinc powder (2 g) were added. The suspension
was stirred at ambient temperature for 60 min and quenched with 10% aqueous sodium
carbonate to pH>8. The obtained suspension was extracted with ethyl acetate (10 times).
The combined organic solution was filtered via plug of silica gel (10 g) and eluted with 20%
in ethyl acetate to give 430 mg of pale yellow oil after evaporation. The product solidified
after drying in vacuo. Yield 100%. It was used in the next step without further purification.
LC-MS (m/z) 298.1 (MH"); tz = 1.68. "H NMR (500 MHz, DMSO-ds): 2.02 (s, 3H), 3.1-3.8
(br, NH; + H,0), 4.43 (d, 2H), 5.88 (br, 2H), 6.26 (t, 1H, NH), 7.48 (d, 2H), 7.62 (d, 2H).

3-Chlorophenylacetyl chloride.
3-Chlorophenylacetic acid (19.7 g) in thionyl chloride (100 ml) was heated at reflux for 3 h.

Volatiles were removed in vacuo and the obtained oily residue was used in the next step
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Colum: 30 X 4.6 mm Waters Symmetry C 8 colum with
3.5 mMmmparticle size; Solventsystem A =
wowioenéd4nd f | uoroacetic acid (100: 0. 05) and B =PCT/DK2006/050039
wat er/ acetonitrile/trifl uoro?ﬁeti c acid (5:95:0.03);
Met hod: Linear gradient elutfon with 90% A to 100% B

wilhiduhetp-Eedn R CATHHE LR 1P ke el T, 727

7_3%&1%@;@_ were recorded at 500.13 MHz on a Bruker Avance
00" i nstrument. Deuterated dinethyl sulfoxide
(99.8%) was used as solvent. Tetranethyl sil ane was

ot e bid B0 BB PR SRERLD paMErGophhe dics

tetranet hyl silane. The foll ow ng abbreviations are
used for rrultipliciél{dy of NWVR sighals: s = singlet, d =
3,4d3iflypeaphenylacetil ichlogide. q = quartet, qui = quintet, h =

ooy CORYTLE OUSARL o MRS o o

=triplet of triplets, m= nmultiplet and br = broad
singlet. Mcrowave experinents were performed in
3‘@%@@%@6@@&%”%’ s or reactors using an Entys
j My : -sonal
T b s e N R R o
M| estone. Wien a reaction was heated in a mcrowave
instrument, it was cooled to 25C before the next
process step. Preparation of internediates
6- Met h -nitro-N2*-(4-trifluoronethyl benzyl)-pyrim
di ne- ,4-\d1 am ne A m xture of
2- chl orlo-g- nmet hyl - 5-ni tropyri m di n-4-yl am ne (300 ng,
1. 5) , - trifluoromnethyl benzyl am ne (369 ny,
2.107 mmol ) in acetonitrile (3 m) and
et hyl am ne(0.5 m) were flashed with argon, seal ed
in the Enrys process vial and heated at 120C for 2 mn
4- (4 odRincohy S poMmdini2ifl piioaploline. The obt ai ned suspension
uenched wi.ith 10% aqueous sadi um carbonate (2

was ¢ ) m)
To gsusnspgjam PEMpEmheting fesmapaidineysisehramids (9dk P-Y2anmebdn ethanol (6
] )53,
R e R8P 008 ol AR ack SRk (L1130 mmob) were
added! Theateaction mixtive svaniflashedatithr argond sehlednh the Evagsiprotess vial and

heageldvl(lend%l9 glicr}gwg\fze %r%l(ﬂa‘%gvn at 140°C for 5 min. After cooling it was quenched with

ethyl acetate (50 ml), filtered via plug of SiO; (5 g) and eluted with ehtyl acetate. Volatiles
were removed in vacuo at 70°C to furnish 1.65 g of pale brown oil that solidified overnight.
Yield 90%. LC-MS (m/z) 193.9 (MH"); tg = 0.71. "H NMR (500 MHz, DMSO-dg): 2.23 (s,
6H), 3.62 (m, 4H), 3.67 (m, 4H), 6.44 (s, 1H).

O

4-(4,6-Dimethyl-5-nitro-pyrimidin-2-yl)-morpholine



10

15

20

25

solid. Yield 94% LC-MS (nmz) 328.1 (MH#); tR = 2.58.
1 NWR (500 MHz, DMsSQd 6) : ca. 3:1 mxture of two
WO odoanewsy 2.54 (s, 3H), 4.57 (d 1.5H), 4.63 PdI/DK2006/050039
0.5H), 7.52 (t, 2H), 7.68 (d 7.81 (s, 0.5H,
NH2), 8.0 (s, 1.5H, NH2), 8.3% (t 0.25H, NH), 8.48

t,. 0..75H .NH).  6: Met - .y .
Meltqg A1y F%e?éwm%Q#éﬁ-“énamlnmw@@-w-@omom 294 5463
mmil) A %ﬁ&aﬂ R é(:l@f\rprrﬁﬁ Furd Rl UHitrRMhcRIl (5.75 ml, 3 eq.) was added dropwise.

6-methyl -5-nitro (4-trifluoronethyl benzyl) -

Theyeattigrainixure, mdnpdnd a7 QCESor h@mmtlen@lqrﬁmitmc agid 3.8 ml, 2 eq.)

wat, S4deR" R Adt el fomit 0 PRSoueq iy obidg Bphl) pofldhs into o
mlﬁhrevéﬂ'ﬁceﬁedﬂ%@hﬁkﬁn@ﬂ%&dl@lﬁ%ydfbxﬂdmm ) 1Wa¢ér (beo hll)/\ﬂ‘ﬁe product was

renoved and nore zi nc powder S wer e added.
sepgaqsksiilgatiorido @tmmhé’e&atg fitsi lemsotlér%@}daé%r IeCfM$ (méz) 239.0
(Mﬁﬁ; ag% enched with 10% aqueous sodi um carbonate to

p éR he  obt ai ned suspensi on was extracted with ethyl
MetadiBit R 4 arm (66°€) stirfétesohdtivhi crfed(4gﬁ Danethypotinnlidin?-yiRs

oo et Bkl g5 0 B b o
mn?jli Whs £dtRe8 01&12%11 C?Ol‘{ ol oI}‘?odﬁth ke \%gé Adlielt Igﬁﬁ ﬁaﬁé 9 rmrﬁéﬁj bhd@the

vacuo. i I't was use ext step
reavfidrhoixture was fkept gd 667 dvaraighty it wés@alsﬁu(lyrpm)re(i B partiohkinto 10%

aqu%(glis: %)]dgg'% fs?r%o NNR 09 )al\/ll;g Hle%w(f)s%t g)f;ﬁep'%ga(%éislg)? ﬁpr%%%Yield 1.637
g, BRAEMS (hliz) DbB.9 (M}F§ tr(é 2. 20 H NMR2(500 MZE)DMSO-de): 2.44 (s,
3- Chl or ophenyl acet yl ori de. 3-Chlorophenyl acetic

6Hh<3|6§ ((IILQW) B3 (m, 4H). onyI chloride (100 m) was heated
at reflux for 3 h. Volatiles were renoved in vacuo and

the obtajned oily residue was used in the next

iNirther purification. 1 NVR (500 MHz,
N 212 (s, 2H), 7.16 (d, IH), 7.27- 7.34 (m

3 .Oj& |l owing acid chlorides were prepared

anaNogougl'y om correspondi ng aci ds:

3, 44Di fl uorophenyl acetyl chloride. 1 NVR (500 MHz,
O 3) : 4.10 (s, 2H), 7.0 (m IH, 7.11 (ddd, IH),

7.17 (dt, IH. 3-Fluorophenyl acetyl chloride.
4,6-Dimethyl-2-morpholin-4-yl-pyrimidin-5-ylamine.
The suspension of 4-(4,6-dimethyl-5-nitropyrimidin-2-yl)-morpholine (2.2 g, 9.23 mmol),
5% palladium on activated carbon (50% wet, 1.09 g), ammonium formate (8.76 g) was
sealed in the Emrys process vial and heated at 150°C under microwave irradiation for 2 min.
The reaction mixture was filtered and evaporated. The residue was treated with ethyl acetate
and filtered to give 1.62 g of orange crystalline product after evaporation in vacuo. Yield
84%. LC-MS (m/z) 208.9 (MH"); tz = 0.44. "H NMR (500 MHz, DMSO-dg): 2.2 (s, 6H),
3.44 (m, 4H), 3.62 (m, 4H), 4.19 (br, 2H, NH,).

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.



10

15

20

The title conpound was used in the next step w thout
characterisation.
w2464 met hyl - pyri m di n-2-yl) - mor phol i ne.  TRCEDK2006/050039
suspen5| on of nof holi noforrrggn di ne hydrobrom de (2.0
g, 9.52 mmol) in ethanol ) potassium
ter'ﬁfJut oxide (1.068 g, 9.52 mmpl) then acetyl acetone
Examp 20 nmol) were added. The reaction mixture was
flashed with argon, sealed in the Enrys process vi al

&
e e R R A T R SV e
cycdpentlacetatiidd. er ed via plug of SiO (5 g) and el uted
with ehtyl acetate. Volatiles were renoved in vacuo at

70C to furnish [1.65 ¢ of pale brown oil that
solldlfled 0

or 1.0 90% LC-Ms (mfz) 193.9

I\/Hz DMSQd 6) : 2.23 (s,
~, P 387 ( 644(s IH). 4-(4,
@ itro- pyrlmdln yI) nor phol i neMet hod A.
astirred solution of

4- (4, 6- D met hyl pyri mi di n-2-yl) - norpholine (8.94 g,
X6. 3 mmol) in glacial acetic acid (50 m) fum ng

o i (ol B 2% GLAR S iSen-
pyrifidéne?, #/SHeiamiied 1( S ndp, 01401 Znraell) jn seetoniit mI)AEyddopentylacetyl

ional 15 min at 70 was . cQol ed and .poured by
chlgwiq 59;5%% %4 ammapgvas aﬁifi%i drioBwise 1 & anigngold deth Vesremoved and

stlrﬁﬁg bbihidbsd rf&?()dlﬁm( 4‘?59 I)bﬂaﬂleﬂ@ﬁs?k %&pglag'hﬂencﬂ—éhewﬁﬁ ng'té‘f (85 ml)

separated by filtrationi urnis
andy H)% ayuenub sodiunyi catbednsiee(0.5 @al)EDr(ganiz )volidites @ve(erm)ovceR under

redpésdprasspieneinh s r N SenAdbd Rl B SRk s Gengpedwit
heﬂﬁHé' (ho 'nﬂ) %bfdbwea%ﬁ{alsfé saﬁpeﬁsmﬁ Qs mﬂrbreaOﬂhéJﬁoah&rvads%vashed

g mmol ) was ad nore sodi um
wit |wat%rtaed \hagta@td deigd (n viacgo ¢n give 4¢ nitgmﬂ gal%umllomh@hde‘e{aﬁtld 3p%. LC-

MR L O F 2 1 T b DR T i . 150

2HY, 610;@@&1)2 nplubm mpd%t(svm) gar(af angdz b2y, I2Hl)r4a5 l(@fZH) 5.96
Yield 33% LC @SH é MVHH) ;

(br,22H(NH3) N%(%IS@H NHD, 7.5 G664 @, 24, 837 (SHH Néi(é@)
(m 4H), 3.83 (m 4H).

1b N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-3, 3-

dimethylbutyramide.

F
To a cold stirred solution (ice/water bath) of 6-methyl-N*2*-(4-trifluoromethyl-benzyl)-
pyrimidine-2,4,5-triamine (341 mg, 1.15 mmol) in acetonitril (7.5 ml), tert-butylacetyl
chloride (0.16 ml, 1.15 mmol) was added dropwise in 2 min. Cold bath was removed and

stirring continued for 45 min. The obtained reaction mixture was poured into SCX column



4, 6- D met hyl - 2- nor phol i n-4-yl -pyrim di n-5-yl am ne. The
suspensi on of

W@ 2(04/0654ad met hyl - 5-ni tropyri m di n-2-yl)-no f hetT/NE2006/050039
(2.2 g, 9.23 mml), 5% palladiumon activated carbon
(50% wet, 1.09 g), anmoni um br mat e (8.76 g) was

(165 3Ol Manidav i sestprai o 0. el (RHERPoind g froduct was
clutBditH SV, fd Ihétﬁéxﬁﬁ (60RAC YR %lﬁﬁféﬁi weldRmlofed ﬁ#@ac\&@ﬁnd the
treated with et hyl acetat'e and filtered to give 1.6

29
crudé pdaetgrasqruyidied Ibbflﬂash phrothatngraphy on sdicagel @Oig) withrgradient

hepfdgiithylds RNl %4%5,\%%?)'\%1( &g glze?cfﬁg%“"ﬂ@gﬁ@kﬁ@ &;%4(1\/1#)- tr=
5 2.08. 1GIZNMR (SUG)MHQ DVLe): 2102 (YR R 19@@9919@55 @f 2H§1e1 5 (d 2H),

i nvention Acid addition salts o npounds of
5.9i(hxs 2Rk, NEF). 1163/ GasiH. N Ti5oida2H), k7y651@t %HM ﬁZd@m}H,tWCQé
person skilled in the art. Exanple 1 |1 a
N-[ 4- Am no- 6- et hyl - 2- (4-trifl uoromet hyl benzyl am no) -
Thy fallomwdinge dmpouhd® weyptésapehinal cpoasianisitg correspandiap dcid chlorides:
stirred solution (ice/water bath) of
6- met hyl - N*2*- (4-trifluoronethyl -benzyl) -
r
10 Te Rt Bno B 2 R Dl Mo o B TR N
ﬂu@fop@@zyt)ma:leaanm added dropwise in 2 min. Cold bath vvas
renmoved and stirring continued for 20 mn. The
obt ai ned suspensi gn was quenched with water (85 n)
and 10% aqueous s 0.5 nmM). Oganic
vol atiles were Nemdoved u ed pressure, ethyl
acetate (0.5 m |vva} addey m xture was
que oWt e he it ai ned bi phasic
bn was filtered. The product was washed with
\ and heptane, dried in vacuo to give 40 ng of
pal e yeIIow solid. Yield 25% LCMS (mz) 408.3 (MH);
tFR 11 1 NWR (500 MHz, DVMsQd 6) : 1.17 (m 2H),
150(m H, 1.59 (m 2H), 1.74 (m 2H), 1.93 (s,
YieddH) 2%21.C- MS](III/Z-])434Z> @BH)itr 2BiP7. H BMRI (SOOHYTHZ5DYE Qds); 1.81 (s,

3H§E)5,7'@_,Zgg), ki 6@@}“@(% (oh2H, N1, 6.96 (68, e, Nl Y {6, 2m), 7.36

15 (dd, 2H), 7.49 (d, 2H), 7.64 (d, 2H), 8.83 (s, 1H, NHCO).

1d Hexanoic acid [4-amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-

amide.
N AN NW
Mo
N N N
F
F
F

20  Yield 39.7 mg, 50%. LC-MS (m/z) 396.1 (MH); tz = 2.08. "H NMR (500 MHz, DMSO-
de): 0.87 (t, 3H), 1.28 (m, 4H), 1.56 (qui, 2H), 1.91 (s, 3H), 2.24 (t, 2H), 4.49 (d, 2H), 5.98
(br, 2H, NH,), 6.95 (br, 1H, NH), 7.5 (d, 2H), 7.65 (d, 2H), 8.55 (s, 1H, NHCO).
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N-[ 4- Ami no- 6- et hyl - 2- (4-trifluoronet hyl benzyl am no) - p
W@ eoomioei4md 5-yl ] - 3, 3- di net hyl butyram de. To a POI/IIK2006/050039

stirred solution (ice/water ﬁth) of

6- met hyl - N*2*- (4-trifl uoronmethyl - benzyl) -

pyrimdine-2,4,5-triamne (341 ng, 1.15 mmol) in

acetonitril (7.5 m), tert-butylacetyl chloride (0.16
1e NLj4-Amikeo- m}h}l-mftﬁﬂﬁﬁgmgfh?%%rhlﬂo)zpymirﬁidirp@ﬂly-ﬂ%-h

was renoved ahd stirring continued for 45 mn. "The
chlotophemyddacetameide.on i xt ure was poured into SCX

colum(10 g, H+ form, washed with acetonitrile (20

m ), nmethanol (100 m ), and the product was el uted

with 4M NH3 in anoN (60 \he vol atiles were

renoved i n vacu t he prodluct was purified by

f1 ash_chr onat ogtlaphyl on Iic(20 g) wth

piNthe-gf'hyl'Nacet at e ™" gi ve 153 ng of
eld 33.7% LC-MS (nmlz) B395.9 (MH); tR =
MR (500 MHz, Dvs(d 6) : 1. 02 (s, 9H), 1.96
( 2.15 (s, 2H), 4.5 (d, 2H), 5.9 (br, 2H, NH2),
& 97 (br, IH NH), 7.5 (d, 2H), 7.65 (d, 2H), 8.57 (s,

I H NHCO . The follow ng co unds wer r epar ed

Vickh45 40k 50%6. 441 M5 @it Exb PR e el 7c i SYIBA500 MEHz, DMSO-
- AR |- 4 [ tNRYhD ajy

e L PR LR R R A URETS
2H)L, 2185 (QING7 4m(s,)1 H 3748 (d, 1Y) 7.64 R, 21D, 8187 (s] INVRHCOP

MHz, DMSO-de): 1.81 (s, 3H), 3.57 (d, 2H), 4.49 (d,

2H), 6.08 (br, 2H, NH2), 6.96 (br, IH NH, 7.13 (t,
Exadible - 36 (dd, 2H), 7.49 (d, 2H), 7.64 (d, 2H), 8.83

s, IH NHCO. | d Hexanoic acid

[ 4-am not 6- et hyl -2-(4-trifluoronethy| benzyl am no) - pyr

i mdin-5 yI]-Narride. Yield 39.7 ng, 50% LG M5 (nl2z)

396. N . tR=2.08. 1 NW\R (50 e~
(t, 3H), 1.128 (m 4H), 1.56 (qui,‘/ai), .91

R4 , 4.49 {di—2H), 8 NHQ), 6.
((Zt?rzf“ IHNNH) S 7.5 (d, 2H), fg% d, My, .55)(3, | H,
ONHCD) . \ QN\-[ 4- Ami no- 6- met hyl p2- (4stri fl uoronet hyl benzyl

am no) - pyrimdin-5-yl]-2-(3- or ophenyl ) - acet am de.
2a glqelylf?op}}q?p/é%q%(%ggft? S—nmwsm&p%nz-zi-yiggﬁr}zid(ii!z\{lglj-y)l)’-actel;izmide.

To a cold (ice/water bath) stirred solution of 4,6-Dimethyl-2-morpholin-4-yl-pyrimidin-5-

ylamine (2.04 g, 9.79 mmol) in acetonitrile (40 ml) cyclopentylacetyl chloride (1.65 ml,
11.75 mmol) was added. The cold bath was removed and the reaction mixture was stirred at
r.t. for 30 min. It was poured into sat. aq. sodium hydrogencarbonate (100 ml) and water
and filtered. The obtained solid was recrystallized from acetonitrile to give 1.877 g of
colorless solid. Yield 60%. LC-MS (m/z) 318.9 (MH"); tz = 1.80. '"H NMR (500 MHz,
DMSO-dg): 1.21 (m, 2H), 1.52 (m, 2H), 1.61 (m, 2H), 1.76 (m, 2H), 2.15 (s, 6H), 2.25 (m,
1H), 2.28 (d, 2H), 3.63 (m, 4H), 3.65 (m, 4H).
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(16) : 1.82 (s, 3H), 3.61 (s, 2H), 4.49 (d, 2H), 6.12
(br, 2H, NH2), 6.97 (br, IH NH), 7.3 (m 2H), 7.35

W@ 207649 7. 41 (s, IH), 7.49 (d, 2H), 7.64 (d,PCHPK2006/050039
8.87 (s, IH NHCO. Exanple 2a
2-Cycl opentyl - N- (4, 6-di rrethy 62-rmrpho|in 4-yl-pyrimd

in-5-vyl)-acetam . (Lcelwater stirred
26 WA ik ATy S ol A B 5.

ylamne (2.04 g, 9.79 nmmol) in acetonitrile (40 nl)

cycl opentyl acetyl chloride (1.65 m, 11.75 mml) was

added. s renoved and the reaction
m xt u wa stifreg/:Ft r.t. for 30 mn. It was poured
iAt 0 t. . s@di um hydr ogencar bonate (100 m) and
wat Br an filtered. The obtained solid was
orecgystallized fromacetonitrile to give 1.877 g of
orless solid. Yield 60% LC M5 (rriz) 318 9 (MH);

1 NVR (500 MHz, DMSO-de); 1.21 2H) , .
To { sglzltlemof Q ﬁ)dlmfthg Z(Imrpbqq}n 411%111elﬁ1n-%gq}amnze 1 581,0-4 mmol) in
ace?dr}rl])im}l{sﬁg%ﬁ E&u% tfié)thylgml%@ 2.9mi25.8 min& tdrfbutfidbetyBeictide (2.9 ml,

20.8 nith o tvay hd(Badrﬂrophisé i Aftet-99I minythe rdaciion fixghre whs quenched with

3-di thy t e. To a.solution
water 8’1 W 1 rac{gfe; tyice: @’Fgg;gamcahﬁsa;w% washgd with sat. ag.
sodium ? &{Uah)onht@ (?G‘(?ﬁﬂbn Hltléd bfer Qﬁ’éﬁn@lﬁmﬁﬂfﬁte and purified by flash
trie hy am ne . tert-butyl acetyl

chrofviatograpby 2. %On{Zngga&enMp)anmsh)d dertate )i Thp wbtained Afudsrproduct

was (e s ol T ieated Rt Sa 38 o el ertiony Vi po%. Le-ms

(m/@h@@m mry\%bchewlnmmtssoammmsmd@ 1.04 (s, 9H), 2.16 (s, 6H),
hydr ogencar bonate (100 mi dried over

2.1fkyy 28R 164 (5 8k 9ddds.pdbi fi ed by flash chromat ogr aphy
on Si O (2Qg, gradient heptane-ethyl acetate). The
obt ai ned crude product was recrystalized from hot

Thé flleeinee Ecmpowund ivale pSdarditinalogomdlp fivatcrespdnding¥dcil ¢hloride:
30% LC-M5 (mz) 307.9 (MH); tR=1.69. 1 NWR (500
MHz, DMSQd 6) : 1.04 (s, 9H), 2.16 (s, 6H), 219(s

T T AT

aC|d chloride: 2c N-(4,
6-Di et h I-2-r{f0rpholln 4-yl pyrimdin-5-yl)-2-(4-fluoro
phenylN am-gde : e compound was
recrysftal |l ijsed orom hyl acetate after flash
F

i

The title compound was recrystallised from hot ethyl acetate after flash chromatography
purification. Yield 1.193 g, 37%. LC-MS (m/z) 345.1 (MH"); tz = 1.81. "H NMR (500
MHz, DMSO-de): 2.09 (s, 6H), 3.6-3.66 (overlapping m, 10H), 7.16 (t, 2H), 7.38 (dd, 2H),
9.42 (s, 1H).
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purification. Yield 1.193 g, 37% LC- M5 (mz) 345.1

(MH); tR=1.81. 1 NWVR (500 Mz, DMBQd 6) : 2.09 (s,
W®b)o7/0&469 3. 66 (overlapping m 10H), 7.16 (t, P¢d/PKZ008850039

(dd, 2H), 9.42 (s,

IH) 2d2- (3, 4- D|f|uoropheny|)3h(4 6- di met hyl - 2- nor phol

2d 66(13 ﬁ()ﬁg{t)tfv){:qulanyg)q {Vf(ﬂi)go%fmgf%g/} g%gighol-ll;zo4-?/lp§/%mclldl& 5C J% \g%étgrrmde

4, 6- di met hyl - 2- nor phol i n-4-yl -pyrim di n-5- yl am ne

(52.4rTg 0.25 mmol ) in acetonitrile ( 1 m)

3, 4-di eyt ace Al oride (0.065 m, 0.3 mmol)
was a eact xture was kept at 60C for 1
N d Qo cos was poured into SCX-col um

(1Y, H'Nform), washed™Wi t hFacetonitrile and met hanol
oandleluted with 4 MNH3 in nmethanol. After evaporation
crude product was precipitated fromconcentrated
sol utlon in ethyl acetate with heptane and filtered.to

To gicold (e werol?a@oﬂnérﬁfi Qlutign pf 46-digngthyl-2-merphedinvs y}-gysmidin-5-

ylaéﬁla (%% (4%%,%% 24 %&f‘lzi%@ﬂf%@%& (1?89 ?%W?géted chloride

(0. Oﬂﬂ)ml 0.3%hmoh) wistddde® . Zhd réaz:noh Id)lxtuﬂ'd‘mas‘ lodpit atlﬁ(ﬁ@ for 1 min and
alog& y u n \\Iw\vlgégo gg E—N_) ggJXa coaiumg%ijﬁqg, ¥I+uf§)rmn)g wag}? 1rt}|1 gée?omtnle
an(ﬁmahﬁl%lhﬁﬁh RN R 2 INTNTH; ¥ IR hdnid). e %vélﬂo)ratﬁ)n(tﬁe f:lluHQ 'bﬁ)duct

phenyl )-acetam de. The title conpound was purif
wa$ plagiplt@ﬂad drem cmcentragedosol@iod i 2thyd acedate diithriteptane and ﬁltered to

oS AE 8 T FSIATE AR T8 o

50@1\@9&(131\/1552)&16 2064, 6 3469 m310H, (.10 (AHIH 37 n(SLH 7.41 (m,
( %7 08 (dt) II—§ ) (gver@ppl ngg dd, % 3“86( 3 (
1H), (sabd-ng d, 1H), 738(dt | H), 945(s

| H). 2f Hexanoi ¢ acid (4,

6- di net hyl - 2- nor phol i n-4-yl pyri m di n-5-yl)-am de The
Thé fdlloevigOeqaapouddyvasreptepdrédshalygobslqsising Approptiag hajdlchldides:

Si O (20 g, gradient heptaneet hyI acetate). Yield 49

ny, 64% LC-M5 (mz) 307.2 (MH); tR=1.84. 1 NWR

2e 1(\1549% ngl_ﬁthﬁ'\fﬁ%rp?)olm %lg)grg‘c%lén-?- )'-2-%7%1}07()%%%?24105%"9%

3.65 (m| 4H), 9.16 (s, IH). Table 1. Reagents used for
t he preﬁaa}\i\pn of coppoungs. Name Supplier CAS no.

Cat. ne}

The title compound was purified by flash chromatography on SiO, (20 g, gradient heptane-
ethyl acetate). Yield 27 mg, 31%. LC-MS (m/z) 345.0 (MH"); tz = 1.83. "H NMR (500
MHz, DMSO-ds): 2.09 (s, 6H), 3.62 (m, 4H), 3.64 (m, 4H), 3.66 (s, 2H), 7.08 (dt, 1H), 7.18
(overlapping dd, 1H), 7.19 (overlapping d, 1H), 7.38 (dt, 1H), 9.45 (s, 1H).
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2-Chl oro-6-nethyl -5-nitro-pyrimdin- Pfaltz-Bauer
5453-06-5 Al 9620 4-yl am ne

wda200ri0634ur omet hyl - benzyl am ne Al dri ch 3300- 51PAT/DK2006/050039
26, 350-8 Zinc (powder, <10 nkgron) Al drich 52374-36-4
20, 998- 8 Cyclopentylacetyl chfori de Lancaster

o e BB ut A Rcelyl chlor L5 Al gri ch

157415-17-3 AVI 9985 hydr obrom de Pot assi um
tert-butoxide Al drich 865-47-4 15,6667-1 Acetyl acetone

Al dri WI uor ophenyl acetyl chloride
Al dri 459- 04-|L 46, 695-6 3- Chl orophenyl acetic acid
I -6%5 C6,335-9 Amoni um formate Al drich
540N69- N'15,826-4 Pal | adi um 5% on activated carbon,

OQ}JICh 7440-05-3 27,670-7 wet

Difl uorophenyl acetic acid ABCR 658-93-5 F02874E

Th¢ tlf ¢ g ﬁtgunl l acurhi ésacﬂagshéhxdoma %%‘%% # do;‘ 5%?)25(2% %0 agierﬁt heptane-

ethy N¥@R)ONYidldWUD PReB4%e LIBMSNE/Z5 307 @ISty Fnl. @-m elHJFNMR (500
nore of the bel ow nodels: Relative efflux throug

MH@WS@H&%MS tH), drdd i, (4D e 5 66 (qintD), gdﬁe(érﬁ%2 2% (t 2H), 3.63

P f a g conmpounds of the present
m"{ éntl ém gfilpfe as§ iH asures the relative effl ux

through t he KCNQ2 channel and was carried out
cor di hod descrl ed ang et al. (Tang,
Ta&ﬁ %ea%%ts “533 f%ltfi‘?rﬁ‘iepaf%% Hﬁb%%‘-{ "6, 325-331) for

HEI'(U POl aSST UNT Cianmers \@u&)&hlb{_le IIUUCA.Stiﬂ)li Ullbcat no

scri bed

2-Chloro-6-methyl-5-nitro-pyrimidin- Pfaltz-Bauer = 5453-06-5  A19620

4-ylamine

4-Trifluoromethyl-benzylamine Aldrich 3300-51-4  26,350-8
Zinc (powder, <10 micron) Aldrich 52374-36-4  20,998-8
Cyclopentylacetyl chloride Lancaster 1122-99-2 14562
tert-Butylacetyl chloride Aldrich 7065-46-5  B8,880-2
Morpholinoformamidine ABCR 157415-17-3 AV19985
hydrobromide

Potassium tert-butoxide Aldrich 865-47-4 15,667-1
Acetylacetone Aldrich 123-54-6 P775-4
4-Fluorophenylacetyl chloride Aldrich 459-04-1 46,695-6
3-Chlorophenylacetic acid Aldrich 1878-65-5 C6,335-9
Ammonium formate Aldrich 540-69-2 15,626-4
Palladium, 5% on activated carbon, Aldrich 7440-05-3 27,670-7
wet

3,4-Difluorophenylacetic acid ABCR 658-93-5 F02874E
3-Fluorophenylacetic acid Aldrich 331-25-9 24,804-5
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bel ow. An adequate nunber of CHO cells stably
expressi ng vol tage-gated KCNQ@ channels were pl ated at
wa@2aeneisty sufficient to yield a nono-confl uentCT/RKer06/050039
on the day of the experinment, Cells were seeded on the
day before the experi nent ana9l oaded with 1 nCi/m
&g}?Rb over night. On the day of the experinent cells
In yitro.and inviyo fefiRg s HBSS- cont ai ning buffer. Cells were
Th® EEmpOGHAL ekl WvERidH MiveeEn F el dHdt @owandfebh i &RRmore of the
efflux was stinulated by a submaxi mal concentration of
belo® mddelT] in the continued presence of drug for
additional 30 m nutes. After a suitable incubation
period, the supernatant was renoved and counted in a
RelaititdefimBCihtbugH el KONCQR¢Hamnel Tri carb). Cells were
l'ysed with 2 nM NaOH and the anount of 86Rb+ was
This gixemptifiesth KENQRt sayeeniétter piptoogh dorceyadupting cqpninoupdly of the present

im R L PRI A A SR RN ARG Ny and v
cartib@ ounaeiding thaviaethod desdibed blyeBangt dtadl. CRMEOWV eti al., J. Biomol.

SCreAar00booa M- 10 GPPRRBOUERBT DpBEIA A8t el fications described

belbwVvention are considered to be useful in the treatnent
of di seases associated with the KCNQ fam |y potassi um
channel s. El ectrophysi ol ogi cal patch-clanp recordings

Vol t age- act i K rrents. were recorde
AngiRRHERE BTb TPl Sabl GPRSSRE SRPEREN= b LIS Phapgels were
plate@GR heAsity SFREiBhESEell R hi-WiHhenCrRYér dPdhe hhg'&@ﬁb experiment.
configuration (HamI'l OP et.al. Pflgers Arch 1981;

Celtowereggedaingn therday defare th expesiment ancblopdestwithrl ji/ml [*Rb] over
nighBHRE a8y ot 63 R let e PBR S/amed st AT SR Uhing burfer. Calls

wettS Bié- ihaibagldewith airlly SooBO Ghigates raad aheli*fRIS dffldx daysSstimulated by a
pot assi um channel s were acti vat ed

afterplatin._KCNg J | o
submaxvmlt@g@elgrtaa% ofib> MK @D infhe gontipeedepresanse of dmggr additional

i . J Lf Juels i .
50 R A AT GRGRb SO AT 08y o i
a lighid s¢inhélatiors couena g THO4TD). CRIR Wetd)ysed93th-2 oM NaOH lard the amount
of et rophysiol gl gal effects nduced by ihe compounds
CPMcell))Cmpd/ (CPMsuper/ (CPMsuper+ CPMcell))lSmM KCI)* 100-100.

The compounds of the invention have an ECs 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
are considered to be useful in the treatment of diseases associated with the KCNQ family

potassium channels.

Electrophysiological patch-clamp recordings

Voltage-activated KCNQ2 currents were recorded from mammalian CHO cells by use of
conventional patch-clamp recordings techniques in the whole-cell patch-clamp
configuration (Hamill OP et.al. Pfliigers Arch 1981; 391: 85-100). CHO cells with stable
expression of voltage-activated KCNQ2 channels were grown under normal cell culture

conditions in CO; incubators and used for electrophysiological recordings 1-7 days after
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various paraneters of the voltage-activated KCNQ
current. Especially effects on the activation
wo oogsbsakd f or the current and on the maxi num PEDER@6/050039
current were studied. Sonme of the conpounds of the
i nventi on have been tested ifi0this test. A left-ward

shif the activation threshold . ar an increase in .
plafife. KNG RO RRATE S0 VSIS ARHOAA o S LBE e, By 4 & 80 mY in
incRREnBA 8L SIE nAL (b Whith 4 Faf UsrefdRbl) BSMOS kfenfRghe RYing potential

make the conpounds useful Tn diseases with increased

between on)0 m¥t and + $0-mVi @etiph legbila/ Naxoseiance 2001; 21 (15): 5535-

5o d T Rareop ke st ARUCHT Ao PR g o Rluated on

varfoii dpeRaiEreR 68 thee Rbltdple-atfitied HCNQ2 @M UBspadiallydeffects on the
to induce a convul sion characterised q% a tonic hind
&

activatien thresbald fonthe\wpgrentand on themakiapsy indaeedgustent wow studied.
30, 219-229). Pilocarpine induced seizures Pil ocarpine
i nduced sei zures are induced by intraperitoneal
Somajof thed eoimpdunfs bd drripvertion Hang begh fested i s tesf. Avbdfsward shift of
m ce and observing for seizure activity resulting.in )
the) gdiyatign wgshﬂl% Ofi 4 {1ETERS) ani B IB%XIW% POBgipm current is

ex;%gt’ealé% %&%%Ls) . By B Hﬁﬂgﬁgl %Efvyorﬁsn%delﬁ &ﬂgﬁ% te}%t%%%lpounds useful

ecttical selzure -thresho
in dreeadbdsi with inoreasdd richeonabactivity d dike epildpsiad (Ki mbal | et al .
Radi ati on Research 1957, 1-12) was used to determ ne
the nmedian threshold to induce tonic hind-1inb

MbBkhansSéeidréshoblesponse to corneal el ectroshock in
groups of male mce. The first nouse of each group

The tesewaseepndncted scgroupshefokalami¢eusirg cqrocal electrodestanyl admnistering a

was._observe i ZHr,e activit f.a seizure,was .
sauf oGRS of 26 ipF H4Sefids th sy 1< irfuds 4 POV iE gharacterised
by BR5E€hink Qv @ftension (Wias ef 2 UESiIpys ReRaRIVIONS | 305 119-209).

current was increased by 1 mA. This procedure was

repeated for all 15 mice in the treatnent

Pﬂg‘[aq,gﬂwcmgmeﬁ%eizﬁ%szure -threshold test The threshold
ose of p

entyl'enetetrazol required to induce a clonic
Pilecampitk Sinducedaseizures are induced by intraperitoneal injection of pilocarpine

250mg/kg to groups of male mice and observing for seizure activity resulting in loss of
posture within a period of 30 minutes (Starr et al. Pharmacology Biochemistry and Behavior
1993, 45, 321-325).

Electrical seizure -threshold test

A modification of the up-and-down method (Kimball et al. Radiation Research 1957, 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 all 15

mice in the treatment group.
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measured by tinmed infusion of pentylenetetrazole (5ny
/[ mL at 0.5 nL/mnute) into a lateral tail vein of
w@emapes4ad nmale mce (Nutt et al. J Pharnacy andI/DK2006/050039
Phar macol ogy 1986, 38, 697- ﬁgf Anygdal a ki ndl i ng
Rats underwent surgery to i antation of tri-polar
eI ectrodes | dorsol ateral anygdala. After
epicy selguresthr W&FSS were allowed to recover before the
Th@ rtEﬂéElﬁ)l@fddsélt(ﬁ’ p@ﬁﬁbﬂe&dr&bhh edquitad ytb N@dakes esdoﬁict &silvulsion was
npound_ or_ the drug' s vehicle. The ani mals wer
me@w%battme%rtfhswm @g peptylenetetrazgle (Pmgi sEhapy .S mL/mmute) into a
r
R0 b B e (R B, VR 0 Al 1906 5,
69169t i on of electrical after discharge were noted.
(Raci ne. El ectroencephal ography and C i ni cal
Neur ophysi ol ogy 1972, 32, 281- 294). Side effects
“5@9 hﬁhnﬁﬁﬁ ous system side-effects were neasured by
asuri ng t e tinme mce wuld remain on rotarod
Ratsppedeawenst §@gpacito impleaitatiobr of tarpblaEh electrades Tono ctbe odprsolateral

sur t hei r
amygatt; A Qerogessuang yinoHie R BUSWES o ARt befSfo M foups of rats
rec6ive® SRBer ﬁrﬁnFQﬁ)besC@ﬂ%s( Yéhs@hdedr @k -drug’s vehicle. The animals were
Neur ophar macol ogy 1997, 36, 1369-1375). Hypothermc
stimalated rvsitho theirhisitiah after @smw theasholdenPe it daily &fr 3-heveeks and on
und were neasur red hher

re l e

cacf TP RITL S PAE SEY N b RO e b o bEpeBpal afer discharge
weRBRbI. (Rekite %@Ewegh&lg%%ﬂﬁy aRd CBhicaPR¥&ophRMlodN 1972, 32, 281-

Behavi our 2001, 74 Phar macoki neti'cs e
299har macoki neti c properties of t he conpounds were

determned via. i.v. and p.o. dosing to Spraque Daw ey

rats, and, thereafter, draw ng bl ood sanples over 20
Sideeffécts Pl asma concentrations were determned with

Cex%t%l %s%étlem 51](1e e/_}'egt(s) rweorg ”Igeaﬁﬁr"eh“% tn?e%s enngetrh%I time mice would

remain on rotarod apparatus (Capacio et al. Drug and Chemical Toxicology 1992, 15, 177-

201); or by measuring their locomotor activity by counting the number of infra-red beams
crossed in a test cage (Watson et al. Neuropharmacology 1997, 36, 1369-1375).
Hypothermic actions on the animals core body temperature of the compound were measured
by either rectal probe or implanted radiotelemetry transmitters capable of measuring

temperature (Keeney et al. Physiology and Behaviour 2001, 74, 177-184).

Pharmacokinetics
The pharmacokinetic properties of the compounds were determined via. i.v. and p.o. dosing
to Spraque Dawley rats, and, thereafter, drawing blood samples over 20 hours. Plasma

concentrations were determined with LC/MS/MS.
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R2 (D wherein: gis 0 or 1; Rl and R2 are
i ndependently selected fromthe group consisting of

whyaroegam and optionally substituted PCT/DK2006/050039

aryl - Cl-6-al k(en/yn)yl, provided that RL and R2 are
not both hydrogen, or Rl and? together with the

[ gen to which they are attached forma 5 to 7
cLMIME

red ring optionally containing a further
heteroatom R3 and R4 are independently selected from
hydr ogen, hal ogen, cyano, am no, Cl-6- al k(en/yn)yl,

. @8cempquriddaivingdhg génerdd doronuti L:6- al k(en/ yn) yl ,

hal o- C3- 8-cycl oal k(en)yl, Cl1-6-al k(en/yn)yl oxy,
C3-8-cycl oal k(en)yl oxy,

C3-8-cycl oal k(en)yl -I¥1- 63ql k(en/yn)yl oxy,

hal o- C1- 6-al k(en/ yn) | ox hal o- C3- 8- cycl oal k(en) yl oxy
and hal o- C3- 8- cyc] o ( N | - @ 6-al k(en/yn)yl oxy,

provi ded that R3 ar e[[no 3@ ydrogen R5 is
sel ected fromthe o co sting
Cl1-10- al k( eRAyNY | oal k(en)yl -Cl-6-

al k(en/yn)yl, opti onal I y Rubst ituted

aryI-C1-6-aIk(e wn)yl and optionall ﬁ substituted

aryl; as the fr base or salts the(:b 2. A conpound
according to claiml1l wherein qis 0. 3. A conpound
according to claim1 wherein g is 1.4. A conpound
heasini v @ kiny one of the clainms 1-3 wherein Rl and

R2 are independently selected from hydrogen and

optl onally substituted aryl -Cl-6-al k(en/yn)yl,

Rlomd&d m’eaﬁld&iendelﬂlyRﬁelea‘teﬂ rfrtm lihé fgrdn;pﬂ R:OlmsmngSOf Aydrogen and

d dj f th 11-
ORBPEATY PSR SG eCHRE Ay PR et P&, %1 B R not both
tHyavogeh eor"’ﬁlta‘iﬁﬁhg‘?loéé?ﬁé}‘vﬁt}?thE (ﬁltgoggg ROGMRY thdyste att%:hed forma 5 to

opt i onal 'y containing a further tero atom
compmberdd sing optionajlytcontainingra Surthiee hefervatomi;d f ur t her
hetero atomis oxygen. 7. A conpound according to any
one of the clains 5 and 6 wherein said ring is a 6

R® and R* are independently selected from hydrogen, halogen, cyano, amino, C;.-
alk(en/yn)yl, Css-cycloalk(en)yl, halo-C;¢-alk(en/yn)yl, halo-Css-cycloalk(en)yl,
Cis-alk(en/yn)yloxy, C;s-cycloalk(en)yloxy, Cs;s-cycloalk(en)yl-C;¢-alk(en/yn)yloxy,
halo-C; ¢-alk(en/yn)yloxy, halo-Css-cycloalk(en)yloxy and halo-C;s-cycloalk(en)yl-
C1¢-alk(en/yn)yloxy, provided that R* and R* are not both hydrogen;

R’ is selected from the group consisting of C.jp-alk(en/yn)yl, Css-cycloalk(en)yl-C;.¢-
alk(en/yn)yl, optionally substituted aryl-C;s-alk(en/yn)yl and optionally substituted

aryl;
as the free base or salts thereof.

2. A compound according to claim 1 wherein q is 0.

25 3. A compound according to claim 1 wherein q is 1.
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menbered ring. 8. A conmpound according to any one of
the clains 5-7 wherein said ring is a norpholine ring.

w®@200406anpound according to any one of the cl aP@BEDK2@6/050039

wherein R3 and R4 are indepengently sel ected from
ani no and Cl-6-al k(en/yn)yl,%preferably nethyl. 10. A

d dj.ng t f ot laims . 1-9 )
R Serinpund “SROGUTED 5b e R o e S bl vty B and R are
mdepBndink( &BTeYRd Ylom 7dBp&y sAPaHtionSy Xﬁt(ijsgtuted aryl-C; ¢-alk(en/yn)yl,

1-6-_alkt§l§n/?/n)yl2 optional ly substitute
argvidedithat Rl anddhi/ are ngt badh ydrpgémonal |y substi t ut ed

aryl. 11. A conpound according to any one of the
clainms 1-10, said conpound being selected fromthe
X BoMApEIIdSicEérdihg t8hny one of the claims 1-3 wherein R and R? together with the
N-[ 4- Am no-6-nethyl -2- (4-trifluoronethyl benzylam no)-p _ .
yitregeditp wahigh theypareafteched dfany p e t7anembered ring optionally containing a
- AN.Do- 8- et hyl -2-(4-trifl uoronet hyl benzyl am no) -p
%‘%ﬁﬁrﬁ‘?}ﬁ?‘g@gﬂ?s, 3- di ret hyl but yr ani de,
N-[ 4- Ami no- 6- et hyl - 2- (4-trifluoronet hyl benzyl am no) - p
yrimdin-5-yl]-2-(4- fl u0ﬁop,hen,yl -acet am de, Hexanoic
A& pempound actording t0 claim 5 wherein said further hetero atom is oxygen.
[ 4- am no- 6-net hyl - 2- (4-tri fl uoronet hyl benzyl am no) - pyr
i mdin-5-yl]- am de,
M [codmiyoumb -aéeamding ytb - ddry ( dnet of theuclammse b hanldb@ nehydreini sasd ripg is a 6
yrimdi n-5-yl]-2-(3- chlorophenyl)-acet am de,
?@%fﬁ‘g’ém-yl -N- (4, 6-di nethyl -2-no f
hol i n-4-yl -pyrimdin-5-yl)-acetam de, N (4, 6-Di nethyl -2
f

-no

Ho compaungd ageording th anysong| of tBe slaitnsrB{Thyhéreinysaihting is a morpholine
N: (4, 6-Di net hyl -2-no f

A8} n-4-yl pyrimdin-5-yl)-2-(4-fluorophenyl)-acetam de

:2-(3, 4-Di f1 uorophenyl)-N-(4, 6-di net hyl -2-norpholin-4-y _,
12byqampaynd - apcprdinga dat ami gae of (e @latingel 1y whereipy R and R° are

Rt Rl ot bbb Fald B SR ko AR e

10. A compound according to any one of the claims 1-9 wherein R’ is selected from the

11.

group consisting of Cj.jp-alk(en/yn)yl, Css-cycloalk(en)yl-C; ¢-alk(en/yn)yl, optionally
substituted aryl-C,; ¢-alk(en/yn)yl and optionally substituted aryl.

A compound according to any one of the claims 1-10, said compound being selected
from the group consisting of:

N-[4- Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-2-
cyclopentylacetamide,
N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-3,3-
dimethylbutyramide,

N-[4- Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-2-(4-
fluorophenyl)-acetamide,

Hexanoic acid [4-amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-
amide,

N-[4- Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl]-2-(3-
chlorophenyl)-acetamide,

2-Cyclopentyl-N-(4,6-dimethyl-2-morpholin-4-yl-pyrimidin-5-yl)-acetamide,
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Hexanoic acid (4, 6-dinmethyl-2-no f

holin-4-ylpyrimdin-5-yl)-am de; as the free base or a
w@2000/0643¢y eof . 12. A pharnmaceuti cal conpositi OPCT/DK2006/050039

conprising a conmpound according to any of the clains

1-11 in a therapeutically ef féctive amount t oget her

Wi th one or nore pharnaceutically acceptable carriers

O¥-(4l b Diertlyl-21Borpble in-4fyl- pypimadinee g3l Edimatiytimd gratmida)

according to claim 12 for increasi n:ggilon flowin a

‘&ésl?imlbﬁaﬂ?eqphehn-é-sﬂﬁmidl%éw- -ﬂUﬁﬁmngl)iap.e;awée,
P CuB R VS BBr e E e MaSei ™ G F) i,

i . el ol S ORde I . e i .
R BB iR 3PP, Bl Fadclmide and
TRxuAGie asM4 Sdimbthyl-RsBorpBei-alyhsyrirgidi-suylnakdideher ei n
thghd's rder _or {Jlﬁihseage to be treated is selected from
t2 egﬁ%otﬂ?sﬁ%gﬁ?g HgCbf seizure disorders, anxiety
di sorders, neuropathic pain and m graine pain
di sorders, other pain disorders, such as cancer pain,

12.rfe phoraragentvaheomposiionosatenrisingsa corpounsoasaprséngatouany, of the claims

[ i ne. Wt hdr. I t hanol Wi [ a nd_heari .

ar EE 8 Puet oo A unt chABEAWh oBF Gy M phdimaceuticall
Glédptabldcarfien @k dilbdigs. sei zure di sorders are sel ected

fromthe group consisting of acute seizures,

convul sions, status epilepticus, epilepsy such as

13. ! tﬂh%nﬁ%&ﬁfi%%ﬁ@ﬂ%&?h&c%? &tosahﬁﬁ“if?cg iﬁZrea.$§§ion flow in a
according to claim erein the anxi ety disorder
gotassiaimachek] OF @ manimalgnchugs £hwsarst i ng of anxi ety and
di sorders and di seases related to panic attack,
agor aphobi a, panic disorder with agoraphobia, panic

149120086 Hind th Rk 1RIRE ARNARIAent T ARRER A d\MeEJéoééting responsive to
hi story of panic di sorder, specific phobia, social
pinabéraased dontflogr insp pofassiup bbired,, such skesosder er alisepsd isipreferably a
gi.so(ﬁder, . Qost-&raun&ti C stres§ di sorder, acute stress

10593 OF diseasg 0f the Gepief nerNausSYS%¥Psor der, anxi ety
di sorder due to general medical condition,

subst ance-i nduced anxi ety di sorder, separation anxiety
15.dissqeeerdingdgjclpimpldnwherein the disorder or disease to be treated is selected from

b= o

the group consisting of seizure disorders, anxiety disorders, neuropathic pain and
migraine pain disorders, other pain disorders, such as cancer pain, neurodegenerative
disorders, stroke, cocaine abuse, nicotine withdrawal, ethanol withdrawal and hearing

disorders, such as tinnitus.

16. Use according to claim 15 wherein the seizure disorders are selected from the group
consisting of acute seizures, convulsions, status epilepticus, epilepsy such as epileptic

syndromes and epileptic seizures.

17. Use according to claim 15 wherein the anxiety disorders are selected from the group
consisting of anxiety and disorders and diseases related to panic attack, agoraphobia,
panic disorder with agoraphobia, panic disorder without agoraphobia, agoraphobia

without history of panic disorder, specific phobia, social phobia and other specific
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di sorders, performance anxiety, hypochondri aca
di sorders, anxiety disorder due to general nedi cal

wa@oendiosi4en and substance-induced anxi ety di sorBer/DEa@6/050039

18.

19.

20.

21.

22.

anxi ety di sorder not othermﬁ;; specified. 18. Use
according to claim 15 wherei "t he neuropathic pain and

1 gy ai ne_pai.n disorders..are selected fromthe, grqu
Bk s PhESYe-SHBHSNF Aisqrdrre ParGBRITRAtS, Meess iSkifig, acute stress
Qﬁdo?der@egé&?ﬁfzgﬂ CarB@dt) 8i8brAbLJarh@etli RELE MBUIPRRhEY medical
neuropathic pain related to trigeninal neuralgiaand
reeugitioh, sibptance-indiicedeanxiaty wisgrdernseparation @awictycdisorden g@djustment
te claim15 wherein .the . neurodegenerative disorder.s
Peoh A che R DS RO RBAERAT I BRGT iforger ave 1o
Gef@abfedickindondBiofing sub@hmR- indibetl iapkRtySik&deSari anxiety disorder
anyotrophic lateral sclerosis, Creutzfeld-Jakob's

diot ethemwisegperifigdon' s di sease, encephal opat hi es i nduced

by AIDS or infection by rubella viruses, herpes

viruses, borrelia or unknown pathogens, trauma-induced
Nésgragcardimgeao ataimrns, wikeein Alsheunypaeiie paint st inoigradiieapaas disorders are
such as_in di canent wi t hdrawal, or intoxication and

feliFigH cGRMetnt BT0BP (o8l obrallod¥niBe PYRHRIEEIIC Many hgntom pain,
%ﬁfo%?él%@ﬁn 38kl 1 Qﬁ'ﬂ{eﬂe %Eﬁoﬁ%lz,nge&&%%lgg ?hint fegaZecd to trigeminal

according to claim 14 rein I sorder or
cicsmigia andndupathiceetie celated toeinersieel from t he group
consi sting of bipolar disorders and attention deficit
hyperactivity disorder. 21. Use according to claim14

RI Rbbrdidpetodé1gied 48 wiRkeifl (B 88 R 0d&gch@atiVE aisBRlletsSare selected from
selected fromthe group consisting of sleep disorders;

dhe lgramw ¢ansisting of Azheineds discased Hwgtingtonisa¢herepd mudtiple sclerosis,

the treat t _of di sorder | sease jbei ng . , .
AolRERG o hereD, et ifueGhartB s - BELRY Rarkinsons  disease,
Ghaphalopithis Cinbudddebd i AW eF iffectbrs dFSbbla Rerukdse defds viruses,
is selected fromfibronyalgia, a notor disorder or

horeia @r s gpkpawn Spgbmns,nyw—gldgpmi upqw;@degenerations, neuronal

'H%&@%i{hﬁgﬁestates such as in medicament withdrawal or intoxication and
neurodegenerative diseases of the peripheral nervous system such as polyneuropathies

and polyneuritides.

Use according to claim 14 wherein the disorder or disease to be treated is selected from

the group consisting of bipolar disorders and attention deficit hyperactivity disorder.

Use according to claim 14 wherein the disorder or disease to be treated is selected from

the group consisting of sleep disorders; such as insomnia.

Use according to claim 13 for the treatment of a disorder or disease being responsive to
an increased ion flow in a potassium channel wherein the disorder or disease to be
treated is selected from fibromyalgia, a motor disorder or motion disorder, spasms,

myokymia and urinary incontinence.



