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WO 2007/ 065449 PCT/ DK2006/ 050039 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 invention
wbHehbes4d 0 conpounds, which are openers of gdygtseid@dsnoze

famly 5 potassiumion channels. The conpounds are

useful in the treatnent of disorders and diseases
pYRDEIDAGE HESHANSIEY CanOTIRRe NI A0 kclid @ol(NQnf aminyins opENERs

pot assi umion channels, one such disease is

epil epsy. 10 BACKGROUND CF THE | NVENTI ON I on channel s

are cellular proteins that regulate the flow of ions,
HE@%TH@%@Q% cal cium chloride and sodi um
Thé Fﬁe&n@ﬂx@etﬁiéh 1&¥ite B lchBipousids, wisEPRe %&e@ lo®thB 'REQD Fanhi

ani mal nd human cell's and affect a varlety 0
PolATEEROY @&aqnﬂé mu.caglpﬂmsiﬁ areaiselia} i tharestmenhof digpsdareand
disCREL ¥ SHondo %géﬂ S hSRENR} M'ﬁﬁ%heﬂﬁ}éﬁ one such

over 7 enes encodi ng potaSS|un1cﬁgnne subt ype
dﬁ@%@ﬁﬁ@dﬁmﬁbture Revi ews Neurosci ence 2000, 1, 21 30)
Wth a great diversity with regard to both structure
and function. Neuronal potassium channels, which are
found in the brain, are primarily responsible for

ting nenbrane potential, as
BA@#(lﬁ&as conpwgﬁgbﬁl ?qsrrbr ane repol ari sation
Ionfchdzﬂnelmareg;eﬂuiambﬂemn thaotegnlateghbe Tvve ofiohs dichdingpotasisiym
I s.ist am | tations in fo
caliip, ferid? Gt ot ifenmi SO St Sl 6 PrsaeLin Agmimal
anddiuf @A S€1% and aifetl b RErE A6 Lipracessds ilthidig R erondl @ahscisson, adidcle

Egcl e% (1 ntsch Nat ure Revi ews Neur osci ence 2000,
conyraction anggellulr sepFEtioRCNQ4 gene is thought to encode the

nol ecul ar correl ate of a potassi um channel found in
outer hair _cells of the cochlea and in T hai r

Hurpzys havesgver fdgspesencpding potassim chageel sy P%tFFh Nature Reviews
Na%&%cﬁ%moﬁﬁm 136pgith Q pfeaf @VARIAS wit B4 tEEbid §RIARS fnd

LQr1) is co-assentled wth the product of
fungtiga. 1N pothssiurreghangels, whicharefoundin dhedirpip, yepdmamlyt he

respdR@hIb f&% AL aGREIE : ﬁﬁg %n@maspéteﬁaafas bt §s Khntditing

current tat fons~1n channet can’cause one
memwmmmpomm@unﬁ)&dwingaga@nsmmndne type 1 (LQTl), as
wel |l as being associated with a form of deafness
(Robbi ns Pharnmacol Ther 2001, 90, 1-19). WO
One20iBsét 6604 SuiRChamKPE 6y 19 FRIBONQ family. Mutations in four out of five

KCNQ genes have been shown to underlie diseases including cardiac arrhythmias, deafhess

and epilepsy (Jentsch Nature Reviews Neuroscience 2000, 1, 21-30).

The KCNQ4 gene is thought 1o encode the molecular correlate of a potassium channel
found in outer hair cells of the cochlea and in Type [ hair cells of the vestibular apparatus, in

which mwutations can lead to a form of inherited d_eaﬁ'JeSS.

KCNQI (KvLQT1} is co-assembled with the product of the KCNE1 (minimal K(-+)-channel
protein) gene in the heart to form a cardiac-delayed rectifier-like K(+) current. Mutations in
this channel can cause one form of inherited long QT syndrome type 1 (LQT1), as well as
being associated with a form of deafness (Robbins Pharmacol Ther 2001, 90, 1-19).
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2 The genes KCNQ2 and KCN@ were di scovered in 1988
and appear to be nutated in an inherited form of
epi | epsy known as benign fam lial neonatal

woanvwesions (Rogawski  Trends in Neur osci engespr&eseoso
23, 393-398). The proteins encoded by the KCNQ2 and
KCNQ@ genes are localised i f the pyram dal neurons of

A e e i AR N .

inlpticydafgami bitapilersChoPe ashenipn. faliiliaCeoAitl¢on M4 @ Rbgawski

Acadeny of  Sci , 97, 4914-4919).
TR TReetrees 0. 3o BT R SRS DMt F Qa2 and
KENQBpcivk 6élé0aided in Mo PRranfddd h@SEM b it hikdah Qortekhhad
hiMcurrent,|s ? non-j nactjvating potassiumcurrent
RPSEATRPUSrTegfeRfyP 1ty trai asiteiicd Sith seigiye generatiog gediprepygation
(CbotREetial. Ardccl@ibs Wilonk oAby 8 Sciene TTEIRIRNSY7, 4914-4919).
excitability by being the only sustained current in
the range of action potential initiation (Marrion
K [ L0l 7. - . -
IRyt KO 8 R0 Yo i i) bub st Mk currents” when
expressedbingfitree xBietMisparent s a pasr inestiyatirieapotassiim guiren fayid trmany
i : [ [yl e s
meiidl Bt bl o O TR SRl bty e R Bty oy
being theronbyrsustaingd durrentdo ¢ie rengee sitiom pbEentigdunitatin (Watrion Anyual
h 0 [ . treatopnt of, sej zures
R PRI $99h 30048 o ifioh R RE PPl Sofpyp Sects on
newwoed exiitdtalityefor exsaplaativatidnyof tissutbresisvill e¢duon@duronal excitability.

hyper.exci ili.t i ncl udi n nvyl si ve djsorders, .
OpRI TG KR crabnsts, B pett ot AN R RS pssive
neurbriaPacdtivity endm{yithind brosfale izgit Bednent oPeAds)ang ahbedikdases and
.acid ethyl, 20 ester) and anal Qgues, t hereof are . ..
disqipes e B Seasis noray GeBesurly agppuronal hyperexcitability
incRunls vERANSN i d0Rders @M%d"ﬂeﬁf&pﬁhi@gﬁﬁﬁ spectrum and

pot ent anticonvul sant properties, both in vitro and
in vivo. It is active after oral and intraperitonea

ol A Bup gl e Ao et b i peid ot

estespqnd, nelogues Eiewnf ars disalgsrsctl EPARAA43 Rtigatiige is an anti-convulsive
conROh e btk S0k o BB haPiea ropertes bot fy gp and n
viv@ 3t isecieic afiethmalRBAiRraperiteeeal ddpstisicdtion in mis. anEpii¢ecip ayrange of

. 996 ..23,,211-223). I|.n.additi.on, . retjqabi.n
iGN e o AR biont PRt dpdeBit ey by
penfyddrietearhzodes pictit@dn aﬁd_N—ltnli?iyl-ﬁ-ﬁbﬂM (N\DRh add il genetic animal

as entia r.,antj-convulsive py. ...,

o T AR CLpSep Pk 3, Heapikestize! FiBett P Shiuiy aaditon
retigibin s acieadBe arflyddad kendligg kdodell oF @bﬂ?l@ﬁ Ea:ﬁil s8iehrés] Fi@Sher
. .dn epileptic patients (Bialer et al. Epilepsy. . )
mdlﬁ%&}@éﬂlﬂé Disorpounch has petential forzytimer vty th@amgn Hiviggl trials,
reﬂ%rl?gié'{hﬁﬁe Rl isNRhefoctiteibssGH rddBBhg R MG \H sezhikch f 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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phar macol ogy of this induced current displays
concordance wth the published pharmacol ogy of the
M channel , which recently was correlated to the

'wﬁgaﬁ%éﬁsK(+) WD 2007/ 065449 PCTIDK2006/050q%% DIR006/050039
channel heteronultiner. This suggests that activation

of KCNQ@/ 3 channels may be 3responsible for sonme of
the anticonvul sant activity of this agent (W ckenden

channelieteronyfimer Tajs sprasstaErebictiygtiood & /3 glgmngpmny be
respOSk IO Rk s&ﬁéﬁfm@%%ﬁvﬂ%&%b&&qb&tﬁ@%ei?ﬁg éﬁl‘a&bﬁ'&l sm

may have sim |l ar uses 2 and ave
Modgoylgr Bbemaceloey 2U, $% 5lb69®r—e@dlﬂaﬂ ether agentp Wetking)fy the same

meRfE PRk hgmsgg HublV ckenden et al. Society for

Neurosci'ence Abstracts 2002, 454.7), and potassium
channel nodul ators have been hypothesised to be

K(& % \ré%%% ?hag?éip FQI%% 0 ?)%éxﬂleﬁonrgpgg %JSE%X{ 1 So\élels of neuropathic

palﬁ g¥idenden el dl. R&tambNmG‘ochahaﬁrdaeeﬂﬂa h-ﬁM) tad feassium

ef i I I del f neur thic pain .
nat i el il BE o e Bl Raifoafigtbain and
epﬂab@r(ﬂahmﬂc@@yalmaoph@ﬁﬁacow 200640, 883r998).t i s thus
suggested that openers of KCNQ channels will be of
use in treating pain disorders including neuropathic

Refibite hdPalsotReh Sl 16 Bk baRficih! KGRt haaaebr iR YPath® pain

orted in brain and other central nervous

Bz wo-Muawg and Jegsen fiurppega i/orr pelsy faeranesolagy 03, @d@@l 6),
and 1015 INBWHARGEEMEEopRRSE LARERQZDshels Wil bELF US%QD {rBating pain

addition to a role in neuropathic pain, the

disqadesy inshixdipg ngpropgAPRiBr KONQ 2-5 in the trigeninal
and dorsal root ganglia and in the trigem nal nucleus
caudalis inplies that openers of these channels nmay

Tm%b@%ﬁﬁ&@@&ﬁlﬂﬁbdyemﬂ@ﬁ?ﬁbmosassﬂngbmhumﬂgﬂnrﬂ@udmmwmm

sy 48 p O B0, VMR NSRS T oo,
538)or 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 hel p nodul ate synaptic activity

In additibh e GNE i ncurogilic pAinlithe &Prdskien BEMRNAT fof ECNiQ/BS in the

. effects of K hannpel ,opener.s ae
rinGRoR AT CPTs7! REA B B LA BRI OcRD8 geudglys gplies 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 3, 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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30 Retigabi ne and ot her KCNQ nodul ators may t hus
exhi bit protection against the neurodegenerative
aspects of epilepsy, as retigabi ne has been shown to

wObRYBsHdl | i ¢ neurodegeneration and the exifa&sisRBo0s0
of markers of apoptosis follow ng kainic acid-induced
status epil eptl cus inthe r4t (Ebert et al. Epilepsia

2002, .43 S 86-95 Thi
el O R A R BRSPS EIESY I FetfoByol o B foirepileptogenic.

Re@gaame bd 416 BRE siFAo @ISy eHe pRdgr&Pioh @PBpdcAmPAkiRIhS in the rat,
e. be anti_-epil eptogenic. Retl abl ne _has al so been

a fugfiGiypogc) ofignilspsst dexelpniag Labest 2b loksA Of Pharmacology
1996, BoH_ i1pg169). the rat, a further m)del of epi | epsy

devel opment ( Tober et al . European Journal O

Phar macol ogy 1996, 303, 163-169). 5 It is thus

It isglﬁggﬁlﬁ%&%dttﬁlﬁkheg FerRdsQReitlchbiRe Ha JiRL h BRd@Mrs may

CNQ nodul ators may prevent neuronal damage
Preyvend mmab?a@ese@@p@@mwa peygenal geivatnm, angyycly c,mpounds

S e Fe o Ehollagblbri e dsbAG BRTte Sionsp pocitying (or
antiepileptogani)dip iphégatsoyiénéndlepsyn patients with epilepsy. 10

G ven that anticonvul sant conpounds such as
benzodi azepi nes and chl onnet hi azol e are used
Giveh that axgicbryvulsanttdompoureis tuvhrs befzodihepatehanichlonntthidraleate

wsed YRS B et wiSemm v hBVAL TR ROl <

antiobnvialzhns co Spoehide 81g gaﬂﬁieﬁﬁfﬂ aletve@{ effeliiverio phifa@odulOgfthis

sy, %m@?w%é’r? biesesiven i, 56 IR AL aget sisopgisen
conﬁ)@uﬁfsfsﬁﬂi dS\KECNQ opdtiefs £#OMEE bipodted 0B WFeétive ikENQoRdiAESA

3 subunits are found in brain regions associated with
anxi ety and enotional behaviours such as bipol ar

mRAASf ﬁ@:mfez fhd DiBRSEIPRHEnARDARYGARS BssbFAERRitE AnBbty and
al . Journal of Neuroscience 2001, 21, 4609-4624), and

emqt@tlﬁﬂg?ahﬁw sych aghipalerlisprdes eigykippasampussademyedain(Saganich et
t e 0
o SR O My ARG 200}, A 4RI g Bl o ady active in
somA28inBl mpdelanﬁhnatenehkechehmmwﬂ{meu Jemvalod Fayeheggmacology
S i .
2003, Oﬁpsg%@ A?%%lg)s %@N@% gféj!%ga}l e %vgies chr?xg(?l[ntdﬁ%re used in
the treapra¢ntefibipokr disordéreThusgKEN qu:mermmdy beé pefid for dhestesathaent of
0 54 oses the use of nodul ators of
m’teg'ed\{%f%eﬁsr@%%‘ 0?25?1#8@ “by expression of KCNQ and
KCN@B genes for insomia, while WO 2001092526

i t hat nodul
WO%O%%G%E& alscloses the use o moélﬁators of the M-current formed by expression of
KCNQ2 and KCNQ?3 genes for insomnia, while WO 2001092526 discloses that modulators

of KCNQS can be utilized for the treatment of sleep disorders.

W001/022953 describes the use of refigabine for prophylaxis and treatment of neuropathic
pain such as allodynia, hyperalgesic pain, phanifom pain, neuropathic pain related to diabetic

neuropathy and neuropathic pain related to migraine.



10

15

20

25

30

of KCNQ can be utilized for the treatnent of sleep

di sorders. W01/ 022953 descri bes the use of

retigabi ne for prophylaxis and treatnment of
whsRE3Ihi ¢ 30 pain such as allodyni a, hyﬁgﬁﬂh&ﬁ&%ﬁmn9

pal n, phantom pain, neuropathic pain relate

di abetic neuropathy and ne@ropathic pain related to

i ne. WD 2007/ 065449 PCT/ DK2006/ 050039 5
W%%%f’é%%%fﬂ&é Sheyspebretipgabingdar e trpatmpery o paxdety gisordgrs such as
andiét§ ABelBAizeQ hn Al @bl peAL F8fisty Ibcdsias cmﬁﬂtzﬁt\%tcﬁsorder social

eneral i zed anxi ety di’Sor der, pani c anxi et
phelins eerdempancedisighs pRst-traimasicoiiress disgedenacutp h1Eﬁ§$ geaction,

r I
D A oA G Bl S B T 1B0 flphobia
andsppeiippiabidasacal di sorders, separation anX|ety

di sorder, agoraphobia 5 and speci fic phobi as.
W)97/ 15300 descri bes the use of retigabine for the

W@Wé@ﬁﬂ@dttﬂﬁies tiewrse dEgtgabimt fovibe trehtmemtabé neuredegbnemlve
g&cﬂe 9 d{ni?e? ssd.%b HLﬁur tm%gon ﬂ'f%tsFle IF')OHLS %&(% h grugtllple

suc as nu eTos
sclaﬂdlsaa’mimptf@]ﬂﬂaﬁﬂ lsderdak: dhetd‘ﬁhlﬂdﬁhdb deade; Rakinsen’s disease;

encE R BRE5h PRy 3 4 HELEE bY TR S fees Viuses, borei
and@kiicd pathogeih; tidaoitdugdainbergfsheritioak FRutoR 8§ péexcitation

neur ode eneratlons neuronal hyperexcitation states
states fuh axn medicapeRiIREEWH PHEloRiRAKon, A BruEdpesReTEHYe dissates of
the ﬁ&iﬂh@ﬁﬁ%ﬂﬁfs B dtot® sisbh SE poIPSeripathidi and BS1! fidds, nervous

system such as pol yneur opat hies and pol yneuriti des.

15 KCNQ channel openers have al so been found to be

KCﬁbf&Sﬂﬂe}’Speh&s LR dIdo3REMRRhd R betiHeRiR in tHeHREGICR! & strbke,

can be expected that selective KCNQ openers are
thereforeatém}t@ axpectaddhat seleative AMCNSR W@ﬁm@keeef(‘es@mm dhertregtment of

strofl (Sctir 9 RY, PR ar S, 44800207 18D iR Are R,

2008y (i) R86-500;Jo0xen, @ &pmmvaapoz 2804)!6634@0): h annel s have
been shown to be expressed in dopam nergic and
cholinergic circuits in the brain that are

KChQ<sbainalk daverbeth shidwen tb ba ie@r&ssﬁcbinabﬂa]ﬁiyi&gﬁ;mnd cholmergic circuits

[t the ve te e 0
in b e} oo G0 hcbrnin's GARGL ey Pl B kenial
gﬂ@ﬁwgaﬁh e(rmpbr et @p etmxﬁosair 200X RE, ®t5g9i954.0) DEhefffére TN chihnel
hyperexci tabilit disorders that involve the brajn' s
opersiiary 3 inheaPiontived bupesssiabitiy disorders it pyglve the brain's
rewil tsj?s@e"nam@h afBetafic ABRE) matsuh@ %ﬁmatvat aha efhghASAfhdRwal,

channel's conpri sed of the KCNQ4 subunits are
expressed in the |nner ear (Kubisch et al., Cel

Pota%&t%g cﬁmﬂel@ c&ﬁé@ed Spthe @N@@ glbﬁﬂ%%@&p?éssédhﬁﬁﬁ inner ear

channels 1s therefore
(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.



expected to treat tinnitus. 30 Hence, there is a
great desire for novel conpounds which are potent
openers of the KCNQ fam |y of potassium channels. 6
Al so desired are novel compounds with inproved
properties relative to knowmn conpounds, which are
openers of the KCNQ fam |y potassi um channel s, such
as retigabine. Inprovenents of one or nore of the
fol l.ow n araneters i i : f =il j
ARl e SRR i ALl rongioypbliip kgovo
compainda tihiahisare bpaparsail Eedi CINQyfamilp petagsiym channels, such as

retibif :h??:llolvi:&éfnt oF BETH Crbre DF BRI bl dWing PRARBRIY i€ desired:

.abi Y, mhr ane per peabi lity, ol ubi lj.t d.
it %Jﬁ%ra@qecgq?%&w» IRHEH 5P fﬂeﬁfcae%hﬁlﬁg‘ﬁﬁﬁle{“éfr s
potemy, foeadlabidity, chqniosenbilitg, magivliastabiligyn Hielrr[hrm@dnneabiiity,
sol {3 29y TR gL E e ot B BTREE prcRnE PRac 0
imprpyamapfssupbal: cat i ons, reduced side effects,

anl &1 @RVl Ao ARE tgiife by E@Y¥cing theMpmOWESt réqiied absds latdyy,
' Erie A HE | NVENTI ON

or i oved. conpl.i ance SUMVARY T
Owe%ﬁ%?’é@t‘mwﬁ?t% 3 P%téeélﬁtoncﬂl'g{g@g%erggcapgnsf he provi sion
of ednpdundsiiatts,ch are potent openers of the KCNQ
fﬁ”@ﬂlé@g&?&@ﬁﬁé&ﬂi@iﬁ&&nne' s. The conmpounds of the

present disclosure are substituted pyrindine
derimpagyeddalebilthe’ pelow formula | or salts thereof
B3 ihproVvelihcomplianceO Rs RL N N R4 RZ wherein R, R2,
R3, £4, Rs and q are as defined bel ow. The present
di scl osure provides a conmpound of forrmula I for use
as a nedi canent.

SUMMARY OF THE INVENTION
One object of the present disclosure is the provision of compounds which are potent

~ openers of the KCNQ family potassium channels.

The compounds of the present disclosure are substituted pyrimidine derivatives of the

below formula I or salts thereof

R3 H
N._~(0)
N ™ q
D
RISNTN %,

R? D

wherein R, Rz, R’ , R* R’ and q are as defined below.
The present disclosure i)rovides a compound of formula I for use as a medicament.

The present disclosure provides a pharmaceutical composition comprising a compound of

formula I and a pharmaceutically acceptable carrier or diluent.



The present disclosure provides a pharnmaceutica
conposition conprising a conpound of fornmula | and a
pharmaceutically acceptable carrier or diluent. 7
The present disclosure provides the use of a conpound
of formula | for the preparation of a nedicanment for
the treatnent of seizure disorders, anxiety
di sorders, neuropathic pai 7 and nigraine pai n
Thed r%soeglfj (%scsld)sure agr%wd@@ége ugé %O c%g‘rp refirla ¥ 8GR r%%irzﬁion of
darodegenerative I'sorders, e, cocaine
a madlicanént éorvrm trchtemwet] of seivira d@brdmrss mus'neiwé SO@IGI’ShW‘PmQHC pain
e i
endHhEEAREES: ASHE o A flidor R PSSR plth SRR Bpraive
disgrdérs, srokersotaint abuse, negtinevithdsawalegthgod W@@@Wﬁb@félearmg
dis@k & M}Qﬁﬁﬁﬁg§rs neuropathic pain and mgraine
pai n di sor ot her pain disorders, such as cancer
pai n, neurodegenerative disorders, stroke cocai ne

ThARUSE: difIGRk ﬁ@th%ﬂdi‘éj EGibBdns t}ﬁtLﬁé‘Bﬂ cothpdued 3VRhmOla L in a
hearing disqgrders,. such as. ti nltus According to a

methpd gk treaipent ol sqUrF disprlers, Guigis Asar IS niSRPAtAGRA %h@“dc he
miggaRepah dfserdan| élthl:r panf@sé‘ﬂdé\ls Ny €IO)s calf&er pBin hédisbc@gaﬂaratﬁz

erein: : e
discglirecrke oot 3y szaﬂnwng%wl E?Pf"? yﬁﬁf&a@ﬂm‘%ﬁmg
dis@pérs aoell dstimitbst i tuted aryl -d _6- alk(en/yn)yl
provided that RL and R2 are not both hydrogen or

and RZ toget her th the. n en t the .
Acdpfing oo Rpnect Gereds brov Bhp RO g Dl Bt AR Buta 1
containing a further heteroatom R3 and R4 are

i ndependently sel eghed from am no and
A _6-alk(en/yn)yl, ef ¢dably nethyl; R5 is selected

fromthe group cons$istihhg of _lo- alk(en/yn)yl

C3_8-cycl oal k(en abk( §0) yl, optlonally

substituted aryl - al k( /yn)yIthd optionally

substltutef{@L%i' fQee base or salts thereof.
R4

R2 D

wherein: q is 0 or 1;

R' and R? are independently selected from the group consisting of hydrogen and
optionally substituted aryl-Cj¢-alk{en/yn)yl, provided that R' and R* are not both
hydrogen, or R' and R? together with the nitrogen to which they are attached form a 5 to
7 membered ring optionally containing a further heteroatom,; R? and R* are independently
selected from amino and Cjg-alk(en/yn)yl, preferably methyl; R’ is selected from the
group consisting of Cj_jp-alk(en/yn)yl, Csg-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, optionally
substituted aryl-C;s-alk(en/yn)yl and optionally substituted aryl; as the free base or salts
thereof.



According to a second aspect, there is provided a
phar maceuti cal conposition conprising a conpound as
defi ned above in a therapeutically effective anount
together with one or nore pharmaceutically
acceptable carriers or diluents. According to a third
aspect, there is provided a pharnmaceutica

conposition as defined abGue for increasing ion flow

in.a potassiumc nel. of I h L
AR BT h SR EoRie s oDl RSty RSPt fomprising
a cplhpnmeces ulefinall aboeenpos iterapautaslld effedtivd amabutvtegdther witleone or
mofd SRRk Sl1y Bodh At o dhigGRSe DEINg responsi ve

oPan i ncreased ton ffow 1n a pot assi um channel ,
such disorder or disease is preferably a disorder or
' : c I : ks
AEUFRERF a dhied Wpect AR B DRl DRt e SRR o Qefned
abaye figyasdredsing e Herwfin apotassito skaniplad aivipnupd suehsasraduimagy

di sease to be treated is selected fromthe group

consisting of seizure disorders, anxiety disorders,
Acerading pae fowsthspert.aherens Broxidse ag)&ﬁlﬁlaaﬁ%ﬁﬁwosmeflﬁérdeﬁmd

abd¥Bifdt tHE EOIEEK DT 2 TORIASr 818 beiRdiponsive to an increased ion flow
neur odegener ati ve di sorder.s, stroke, cocain

i ( \ ahuse,

in §PQLFEIUHECARMRHhISThAISOrdet PaHRASAS PrdPatN 2 ??ag%é’agif;ﬁ@% of the

cenfl BrelRE Syst@hCh as tinnitus. According to a sixth
aspect, there is provided the use of the conpound as
defined above in the manufacture of a nedi canent for

Actoiding as arftfih #pedt] therd B proyidddas pharmacdutingedongfosition as defined

na | .sych.as. a hyman, cor di to a,seve "
abolfE Sgtein i disaricE of PB4 PE REALLE P BOERS brnug copeisting
of shfiiredibordabpuexicty dibademnuduagtathie paifi ednedirdperpnin diserders,
othg:rgygairtl rd%%tt' ersn%uc%f asacagllcgrgéa% rneﬁfod?#&@ﬁﬁ@e lagla{(]lgrs stroke, cocaine

responsive t0 an 1 Acreased 10n oW I'n a potassium
abust aumotihg withdrawali, stbathd withdragiab eraklearing diperdérsy sl ¢s @nitus.

di sorder or disease of the central nervous system

According to an eighth aspect, there is provided the
Acegsding &0 dleikihmrsgecalibers, is wiveidst thq #re of gheseampopngps defined above

in Hé 3BASBCHR 88 hEGehRh S iﬁ@[lg%@ﬁgegnfﬂomnt DotfsRitPchannel of a

consi sting of seizure disorders, anxiety disorders,
mappy} Bisheht BUBHI-n and nigrai ne pain disorders, other

pai n di sorders, such as cancer pain, ,

neur odegenerati ve di sorders, . stroke, cocai ne abuse,
ACGRFQIBE {ha ST TRl here thaidett B di SR MeasmunREag oh gefined

abodé §0the SagufaduRib fasnddicididntifor thélrealaiint DI T HiedddeFor disease being

SUBSTI TUENTS The. term "het eroatonl refer 0 . .
e b T SRR BB P A B e e oo R disease 1
prefekdbdf Ddiselibrirdiseldeaftheenirgidervoulisysain.means hal ogen.

According to an eighth aspect, there is provided the use as defined above, wherein the
disorder or disease to be treated is selected from the group consisting of seizure disorders,
anxiety disorders, neuropathic pain and migraine pain disorders, other pain disorders,
such as cancer pain, neurodegenerative disorders, stroke, cocaine abuse, nicotine

withdrawal, ethanol withdrawal and hearing disorders, such as tinnitus.



"Cyano" designates CGN which is attached to the
remai nder of the nolecule via the carbon atom

"Am no" designates NH2, which is attached to the
remai nder of the nolecule via the nitrogen atom The
expression "Cl.6-al k(en/yn)yl" means Cl. 6-al kyl,

C2_6-al kenyl or C2_6-al kynyl. The term"C _6- aIkyI
refers to a branched or unbibanched al kyl group having

atons, including but not

DE&‘ﬁfi@ﬂﬁ{%?%@ﬁﬁ?¥fﬁ@$ﬁ§l prop-I-yl, prop-2-yl,
The&terme thatbropom] rdfenslto a ﬁ}tl'@b]h\,yzlxygamp-sﬁl-pmlr, atom.

2,2-di methyl -prop-1-yl, but-1-yl, but-2-yl,

3-nmet hyl -but-1-yl, 3-nethyl-but-2-yl, pent-I-yl,
“Hadegen” Paeghs ﬂtpEmtchBarq,lbromemr lodg| “Hah@xm @nyhalomd

hex-3-yl. The term "C2. 6-al kenyl" refers to a

branched or unbranched al kenyl group having from two
“Cyapo’silesigraicbon at oms and one doubl e bond, incl uding

but not ¢&EaiNted to ethenyl, propenyl and butenyl. WO

2007/ 065449 PCT/ DK2006/ 050039 8 The term
whiclthvpatiarhagity the rempiader of hamplegie Misdhorarkimsirc hed

al kynyl group having fromtwo to SIX car bon atons

..and one triple bond, |nclud|n but Qf t@d to,
A‘@tnﬁy Wl@ﬂﬁﬁ@éﬂ%w ﬁﬂaﬁ%hﬂ/‘i‘?;}  remaipg ilﬂﬁ palepyp via the
mwgg&uﬁgnalk(en/yn)yl nmeans C}lO al kyl , C2-10-al kenyl
C2-10-al kynyl. The term"d _10- aIkyI refers to a
branched or unbranched al kyl group having fromone to
Thd eﬁ@rd@;ﬁbb 60, _@ilﬁﬁﬁ/,ynb)ﬂ’ﬁ hidﬁhsr(g] _6m}ltyl,r@6-dlkdiﬁiy I ﬁdjgt(,(-}ilkynyl

Th%?%’gﬁ"(ii?gl?‘% l-r ‘?‘F@t% ﬁ@g?@%@gﬁ@ﬁ?ﬁgé%h alk%l gnr%Ep Mavmg from one to

six BaIBeldhtﬁm‘shW;luqhng buﬂnojz limited te methly], ethyt, pRpyl-yl, prop-2-yl,

- b
-methﬁf p -1- P %en?]tﬁ% pr?p Zﬁrg, é’]%/dlrﬁ?elfﬁ)h é’myﬂ 1~yF%G{11 b(ri %lﬂ! % -yl,
3 nfeﬂlylabneww-m@tuyldmu@tylypenpéml -peht-2-yl, pantcB Yiehex-14yl, hyx -2-y1
g__ﬁrn1 "C2.10-al kenyl " refers to a branched or
un ranched al kenyl group having fromtwo to ten.
Thectarm §62-atlbeny et rotoe bieudicd opwdanchertalkesivhgrosp havigg from
twd @g%%omt&ﬁ a dQﬁlﬁE’S&yd irfMicind ¥tk ROMImircling ofheh il
Kyny ers to a branched or unbranche
propgigy and buwjerglip haV|ng fromtwo 15 to ten carbon atons
and one triple bond, including but not limted to
et hynyl , propynyl and
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butynyl. The expression "C3.8-cycl oal k(en)yl" neans

Ci s-cycl oal kyl or C34-cycl oal kenyl. The term

"C3s-cycl oal kyl " desi gnates a nonocyclic or bicyclic
woanimexed e having three to 20 ei ght car bore@tmx®os050039

including but not limted t% cycl opropyl,

cyclopentyl cycl ohexyl, bi°cycl oheptyl such as

bIQ | oal keny] .

1 | S BB o GO T AU SRR ey
to ik fc@®on &tOme mghtneaﬁplb bond imehaingrbadt 0 émitedital eshylael) fropynyl and
bu ncl uding but not limted to cycl opentenyl and

@9 ohexenyL 25 The term "halo-C 4-allc(en/yn)yl"

desi gnat es Cl4-al k(en/yn)yl being substituted with

limted to

hal di but t
ThE FRASOR St TR st © e er 2 ey o ey
Thé %@ﬂn@*@@m&y@%f@& 16ARANRIY drReYraR@led 1K 51 ?&Iﬁ #a¥in8 %rom one to

['ogen, including but not limte
tentqa;bpp g@fl@,ﬂg@lﬁ@;pg hyt noghmited to methyl, ethyl, prop-1-yl, prop-2-yl, 2-methyl-

o@sﬂw 1| AleYhy ﬁﬁz 8- ShAdrd- 83, ¥it-1- %ﬁﬁt@ﬂt Sethyl-but-
e n)

bei ng substitfuted Wth al ogen,

cl oal
-y Fem erlgltﬁtys, m’rl-m peteeyli rent Py hee o, dpx-dph I’?@X"éﬂ@
“@ﬂ RI0C /| 965449 PCT/ DK2006/ 050039
m 1 ar ﬁpﬁﬁ%g_ﬁgl%gpgl oal k(en) yl oxy" desi gnates
TheZEmg “Gyﬁ—la&ail)ﬂ’( ey tmlyramé!m gr mﬂwcd@sheldtaucteayj graupthaving from two
I ncl.udi

to oS ot s ob S el b el Bt o g, propemy and
butSiyid | arly,

Thefah Sear L) e e Bhaped pci kf‘-see@’aﬁ%é%' oo S ivo

io térpcatﬂhﬁ allHERInA GQE rifle BdME, ﬁah@:ﬁgi b& nét Bmited to ethynyl, propynyl and
C-6-al k(en/yn)yloxy. The term

but y‘@l 6-al k(en/yn)yl oxy" designates Cl.6-al k(en/yn)yl
being attached to the remainder of the nolecule via

an oxygen atom Simlarly C3_8-cycl oal k(en) yl oxy"
Theapiesyrn €s- s@:scigaﬂsge@}ysapme ﬁf)swy%@ﬂlwgora@wﬁea%w Lt he
£
Tyt PRI, AoAellg AL B M Ky Pl Mbing e o

eight carren atoms, yisdledisg big |nnglnsfé¢deto wdomom owﬂepengimyplohexyl,

: ISt t hyl, thiophen, furan,
blc}%&%%%%slu{é}g %blg cg&%ezhgﬂefpfﬁq 15 The ter m "optionally
’I‘he&u’ﬁs‘tdgtg%yﬁsbnadnyl” dekighated d(l(leﬁdcyﬂ)c)dr 'blcglﬁii:i agftat@te having three

o <G sghigiaiyi 0t Holtibond foHoags it sl eydpenteny and

cyclohBehyit U € nt S

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

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

Similarly, “halo-C;g-cycloalk{en)yl” designates Css-cycloalk(en)yl being substituted with

halogen, including but not limited to chlorocyclopropane and chlorocyclohexane.
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i ndependently selected fromthe group consisting of
hal ogen, cyano, G -6- alk(en/yn)yl
C3.s-cycl oal k(en)yl,
wE3dopalsoal k(en)yl - d . 6-al k(en/yn)yl PCT/DK2006/050039
hal o- Ct sal k(en/yn)yl, hal o- C3_8- cycloalk(en)y ,

hal o- C3. s-cycl oal k(en)yl -Cl 26- alk(en/yn)yl

ol Ao S0 R e

substftcd il Halbg&L,l badhiding e n@iTithitedde Sﬂl@'ﬁés&ﬁﬁ)r@&hbky wher ei.n’

ryl is optionally substituted, such as with 1,

t he
Hdﬂ?”8F$§w§ﬂ%§&|tuents i ndependent |y sel ected from t he

Smgragypfhal@m@@abam@j Heal-amens @B/@demgnates halo-Cj.¢-

Cl4-al k(en/y s cycloa

cyc&glkée BE Iaﬂ‘?%’ﬁg A 1he rgmagdgy (ﬂghxpg, 911}&; via Cy¢-alk(en/yn)yloxy.
hal o- Cl 6-al k(en/yn)yl, hal o-C3_s- cycloalk(en)yl
hal o- C3$-. cycloalk(en)yl 25 Clb al k(en/yn)yl

Thegtpung Gl skalld ep/ ymy P % wsmﬁsacew@k(@dmybw assasheamcdthe

. | k(en/yn)yl ox In the
ern%éeﬂmeqﬂl%%%xmoggg ( yO) y6 al>/k( en/yn)yl"

expr essi ons _g-cC en)yl
Simtilgpy “Ce- C}Bﬂfam(@énlbyﬁ) designaterdCs's@Fcloalk(en)y! being attached to the

en/yn)yloxy , the terns
Imm%&%%%kﬁﬁfgﬁgnﬁ%&?giOmﬁgné&cycloaIk(en)yl 30 "aryl"
~and "G _6-al k(en/yn)yl oxy" areas defined above. VO

aghrr ol G WL - <t

gro@waaglsttnlgtoegh@yr ingpidhy) erhidBldny Rirdny Béhz¥hiofRendin® bBoRitin.
openers of KCNQ potassi um channels. 5 The present
invention relates to a conpound represented by the

wher ei n:

th%thﬁ ﬁ’d’b’ﬁ‘éﬁ&é’ﬁ opjonplly sebstitety ek m@lﬂgl dwp 3eubsiusnisng
colndBil Q80 RO PR bin PRI P . Cignim.
Cs«%ﬁmloﬁék@lﬁm %ﬂgéw on)yl-“@l-afrﬂs[en/yn)yl halo-Cy4- alk(enfyn)yl halo-
Cs.s-cycloalk(en)yl, halo-C; g-cycloalk(en)yl-C; s-alk(en/yn)yl, C,.¢-alk(en/yn)yloxy,
C34—cycloa]k(en)yloxy and C; g-cycloalk{en)yl-C;_¢-alk(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, Cys-alk{en/yn)yl, Cs g-cycloalk(en)yl, Csg-cycloalk{en)yl-

The %ﬂf—‘ﬁ) onfaﬂi mﬂsﬁtuted%yl-tﬁ-ﬁlaﬂ((eﬂg )hﬁﬁe Qésigu%s ﬂfl—%%lyné’

' Ci¢-alk(en/yn)yl, halo-C; ¢-alk{en/yn)yl, halo-C; g-cycloalk(en)yl, halo-C; g-cycloalk(en)yl-

Cis-alk(en/yn)yl, C;¢- aﬂc(en/yn)yloxy, Css-cycloakk(en)yloxy and C; g~cycloalk(en)yl-
Cis-alk(en/yn)yloxy.

In the expressions “C3.8—03}cloalk(en)yl-C16~a1k(e_nfyn)y1”, “aryl-C, ¢-alk(en/yn)yl” and *“C;_
g-cycloalk(en)yl-C, ¢-alk(en/yn)yloxy”, the terms “C, s-alk(en/yn)yl”, “C; s-cycloalk({en)yi”,
“aryl’_’ and “Cy¢-alk(en/yn)yloxy” are as defined above.
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R2 together with the nitrogen to which they are

attached forma 5 to 7 nenbered ring optionally

containing a further heteroatom 15 -R3 and R4 are
wionoependent | y sel ected from hydrogen, hal ogenyney@nsess

am no, Cl1-6- alk(en/yn)yl, C3.8-cycloal k(en)yl,

hal o-C1 -al k(en/yn)yl, halouhss cycl oal k(en) yl,

= @ cycl oal k( en) yl oxy,
In%%é?@bﬁﬁ@@bﬁ?%ﬁéy§%EF§%§§tk(en/yn)yloxy,
Thh ateser®invertitnklers sorguipdtitnyd pyliadi@nEisvan eds alidh(a@npotdnd ¥yeners
of an C3s- mé§ oalk(en)yl- 20 Cl-6-al k(en/yn)yl oxy,
and R are not both hydrogen; RS is
selected fromthe group consisting of
Cl 10-al k(en/yn)yl, -cycl oal k -O's
gp@fﬁgxﬁweﬂ f relatﬁs todrncgfqu) ESCPIS H e generai formula I or salts
theedoy! - Cl4-al k(en/yn)yl and optionally substituted
aryl; 25 In one enbodi nent of the conmpound of formnula
I, gis 0. WO 2007/065449 PCT/0K2006/ 050039 11 In
anot her enbodlnenhggj the conpound of fornmula I, g is
1. In a further e di nelht of the conpound - of for mul a
| 'R and R2 are indepe
and optionally s
provi ded that R “jpnd
g2

el ected from hydrogen

&) Q- 6-al k(en/yn)yl ,
5 noRdboth hydrogen. In

a further tﬁb conmpound of formula | R
and R2 to 33‘ thr4nitrogen to whi ch they are
attached for 5 to 7 nmenbered ring optionally
contai ning a fBther hetero ato i n anot her

enbodi nent said further hetero atomi's oxygen; in
anot her 10 enbodinment said ring is a 6 nenbered ring;
i n anot her enbodi ment said ring is a norpholine

further enbodi ment of the conmpound of
“h#éﬁgﬁ?gq??ﬁs and R are independently selected from

am no and Cl4-al k(en/yn)yl, preferably nmet hyl . 15 In

R SR R o SRR S ot Fony

sub%ﬁgérbarﬁll—@&&f(ﬂ((:&ﬁ}@ﬂyl 5ro4wde|d I?(lat R/1 and R2 are not both h‘_ﬁro gen, or R! and
cycl.o al k(en/y tional |y
@a _tey wiyeh, they &g 91%%%1%1 S Bt ghiemered ring

opm@ﬁn§5¢ﬂwﬂﬂﬁ aqhﬂk;hagm@mﬁyrther enbodi ment concerns a
conmpound of forrmula | as the free base or a salt

thereof, said conpound is selected-fromthe :
R® SRTR® Lﬂtgsin&gpeﬁd%ﬁtlyfr el "Gors ClYRIGen, halogen, cyano, amino, Cig-
alk{en/yn)yl, = Cyg-cycloalk(en)yl, halo-C-alk(en/yn)yl,  halo-Csg-cycloalk(en)yl,
Cig-alk(en/yn)yloxy, Csg-cycloalk(en)yloxy, Csg¢-cycloalk(en)yl-C,¢-alk(en/yn)yloxy,
halo-C s-alk(en/yn)yloxy, halo-Csg-cycloalk(en)yloxy and halo-Csg-cycloalk{en)yl-
Crs-alk(en/yn)yloxy, provided that R® and R? are not both hydrogen;

R’ is selected from the group consisting of Cyp-zlk(en/yn)yl, Csg-cycloaik(en)yl-C;4-
alk(en/yn)yl, optionally substituted aryl-C, s-alk(en/yn)yl and optionally substituted aryt;

* In one embodiment of the compound of formula I, q is 0.
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Exanpl e no. Nane |a
N-[ 4- Ami no- 6- et hyl - 2- (‘4-tri fl uoronet hyl benzyl am no) p
yrimdin-5ylJ-2- cyclopentylacetanm de | b

- WRRPUAGRIHO- 6- et hyl - 2- (4-tri f 1 uor onet hyl benzadTarne)gsy03s

rimdin-5yl]- 3, 3-dinet hyhbutyrarri de Ic

N-[ 4- Ami no- 6- net hyl - 2- (4-tri'f| uoromet hyl benzyl am no) p
In YhdthBr gﬂnﬁé(ﬁm_&g‘]}f fire ofiphl AV PRREIN § sacet am de | d

Hexanoi ¢ aci 7

[ 4-am no- 6-nmethyl -2-(4-ttifluoromethyl benzyl am no) -

" el _ , O
AT Rttt &t A1 55000 o e K and ) wa doreafrlgeced
frogy hydragemar optiondlly stBstinhiedarpipberait(r/poel, arviied fat R' and R’ are
- | ntyl - N- (4, 6-dnet hyl - 2-nor pholin-4 yl
nopy%ﬁ?ﬁd% %‘3'5 yl)-acetam de 2b o
N- (4, 6-Di net hyl - 2-nmorpholin-4 yl pyrimdin-5

o L S a5 M S P IR S e

to ®hieh diidydee WECRAD TdrB05 440 Painbicddah) @pehafly cdmaidthg a further
2-(3,4-Dii luorophenyl)-N-(4, 6-dinmethyl-2-norpholin-4
hetg;p p%;?lphfjﬂiaﬁc-’%ery pgnbo«:grgéqta:fﬁuégurggr hetero atom is oxygen; in another
emBbdirfler®-sBIdNMBAN Y4 -a2 6 "RERDGE] Ping; ¥ BYStheP ShbbdBnent said ring is a
yl)-2-(3.fluorophenyl)- acetam de 2f Hexanoic acid
mofpholing gt hyl - 2- mor phol i n-4 yl pyrinidin-5 yl)-ani de
"Each of these compounds is considered a specific
enbodi nent and maybe subjected to _ individual clainms.
In affhghes pmbedimentiof ¢het dompownidsaf formater | R'end R4 latesinddpendeatly selected

frorh s Of L pvention, ically, 5
Tohar %alég(gﬁﬁ%%#w yg’@g%}gg{}éné%ﬁ'ts. The salts of the
invention include acid addition salts, netal salts,
a niu ad _al ated a | ym sal.tss . The salts o
in RS SRR oS BPER o BEPBRdGR i1 Siecta) bam e group
congigting ofid¢lj otqﬂqe?/lﬁ@ﬁ €3_Q-Eydlék;iﬁ((en)9ll\!(ellilgt-dllﬁ(ﬁnf /ﬁﬁ)@l, @p@(fnang bﬁlh)é?'m’ced
armaceutica .acgeptabl e salts of the conmpounds o
aryl%ﬁé’%‘ﬁ?&’@ﬁ?ﬁi 8%“?“6“? st afbn- t oxi ¢ aci ds. Acid
addition salts include salts of inorganic acids-as
A further embodiment concerns a compound of formula T as the free base or a salt thereof,
said compound is selected from the compounds of the following scheme:

Example no. Name

1a N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamine)-pyrimidin-5-yl]-2-

cyclopentylacetamide ‘

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

1e N-f4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-ylJ-2-
(4-fluorophenyl)-acetamide : '

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

1e N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-ylJ-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)-

2c .
acetamide
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wel | as organic acids. Exanples of suitable inorganic
aci-ds include hydrochloric, hydrobromc, hydroiodic,
phosphoric, sulfuric, sulfamc, nitric acids and the
WO Rer/06tanpl es  of suitabl e organi c acids inClmE®o6/050039
formc, acetic, triflhoroaﬁi%lc trifluoroacetic,
propionic, benzoic, cinna C|tr|c fumari-c,

gl ycolicy (W@rgpkﬁgﬁ I G 5-dRLA HJBE& yzw&*u?s -

sal icyli (4 %%‘% - —mn%kO? £y ﬁzgm%ln Sy :II‘?DZ Q’ Sluorophenyl)-

etﬁanesu gnl
blsnethyfene sall(yllc ethanedlsulfonlc gl uconi c,
ci t¥aconflexaneis geirt(¥.6-dimatisdeZr morpiydined- vipyrimidpTy])-amide

Eagh ¥f0Bdsk Gompouadd 1 0BRRRRIIG, spedifid @ibdimenb SNZARFTINULRELE 10
(ﬁ toluenesulfonlc aci ds, theophylline acetic acids,
indiddyplelamgs  he - g- halotheophylllnes for exanple
8- bronDtheophyIIine and the like. Further exanples of
20 pharmaceutical acceptabl e inorganic or organic

The piegpnpigvention alss apmprisen #alte @6 the sempayindy oftbeinventiah typically,

phﬁim{lmk' R sl)l'tss'gﬁg% altf oPthe ER é%gdﬁig g&aéﬁ(’hﬁ(@n galts,

which 18”0 nc rporate erein
mefahsalip dadnarinnaaidaligdaied ammomalntseltsar e t he hydrates,
whi ch the present conpounds are able 25 to form
Exanpl es of nmetal salts include Iithium sodium
Thoattasktheinveniag negirefrablyl okl additiion bedts) THeercid abiigiop ks obthe

o B A Y e RSB a B P S RSB

invénBiofl ifdTaed With nod-tdxieiciisl Acid @.&dlﬁbn salth g8 y@ik BY Inorganic acids as

el W ko o

hydesdraeid Nt ardiidid, Phesph&ri Ritfupid, IYmRXhiflc dclils UABAL YiRE. %ples
as_well "as in solvated 5 farms with phar maceut i cal |

of S%@&mfa@l@%fﬁl%me@mmﬁ@ %a:b@roacelcmﬂ@pmmqm@wmc
ben}.dlé;‘ %mn!nﬁlc &ﬁ'f&eﬁﬂanct é]f‘co%@ | 1%[@9 IZICHE ety uaaufigmcl ﬂﬁ@%dmahc,

equi val ent to the undolvated fdrms for the purposes

q
maleyfic, mpgndelicnoratic roeric, Ilfhemm@@(hqd@cq;mc,tmehqae@s@m

ethab&\’lﬁ'&hb %%ta% %ﬁ% ]?321?({19 rbls%'fh&lelﬁg é/l ic 'erzrtglarmeﬁ[l'sffgmg nd
glucema,rmur@nmcsspmudlsme |pe1mrea: sQDTﬁaglymm paitrthbefuoic ghl;amlc

ven B Ae hBbeh o SRt Berp bR aterRAcgs B wel i By o
8-harfthedpley s Sibﬂa{aﬁ),ple’cﬂ brommﬁaupl@,dlmmhhﬂﬁ M{B@‘Iﬁmmaﬁfﬂes of

h t he entio Racem c fornms n _bhe resolved into the
p “8’6{"?“&“34/1 d’é‘ggw ‘PErP&%’FJCr?éFE on faifs meludedbe, 15
pharcc@Paly et DRLRS sall Btddh IOPREhCSFaby s 56 @ Gﬂﬁé]f is Whcofpoiled

optically active aC|d and |iberating t
herein by reference.

—

Also intended as acid addition salts are the hydrates, which the preseﬁt 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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optically active am ne conpound by treatnent with a
base. Another nethod for resolving racemates into
the optical antipodes is based upon chromat ography on
Wenegeieal |y active matrix. Racem ¢ conpourdgniefood/d5e039
present invention can al so Pf resolved into their
optical antipodes, e.g. by ftractional
L t iR of
R R s e R o N

tetehmethytanoormérm saldend thatlikees. Addi tional met hods for
the resolution of optical isoners, known to those

skilled in the art, may be used. Such net hods

Fuithgs| thel eomm@ qfﬂsis: inysmtbnbyayJexisg ‘mqmaﬂyatd& asGadlll ae fin sitchted

forfs st kiSRG so RS IR S g WWgpet apd g e T

gex@petu matdlgatﬁdbmmf@mﬂmd squiedlent a tﬁ@uﬁhﬁhﬁfe& periredorf theom
F g y_acltive starting materials or by
PUPYSEp "L synthesis. 25 Furthernore, when a

doubl e bond or a fully or partially saturated ring
in the nplecule geonetric isomers

system is present
Thf‘rfés?ﬂ%‘@ﬂ qsif theerespat ientipg wAY By e(9ne T BPR; 25ERREES petre and it is
intdn8QIMESany offkaPREBER (0 enddibRe or BadtiGthdry) %%?%%tg% pure or

eonetric 1soners or m xtures thereof are |
pariplivpupifiedh eptisalgprmess andasymiyerasithareo! inclodipggecemic mixtures, ie. a

,.1

| mﬂﬁb%@ﬁé@&s&@éﬁ gk idelR@Atyitdif the s&éyg of ik Gfleribn’ Ot LI ON

form geométric I somers. Th are al so T ntended

to be included within the scope of the present

L T T —

by deparatirini of diastesecometics talts thediof frithenbptidably haovive a¢id, dnd libBrating the

t ended .t hat t f
optEff st Aminf b by Foq i Pt PREArtg” ien fhiesmev s
racamatqs énto i:hetdpﬁczﬂ) Eﬁiﬁiﬁﬂés is by bp&chr&matbgaphy\oa ah Iopﬁbaﬂj{ S&lve

C: .

asses of the present. conpoynds, [
ﬁgﬁ%ﬁ"ﬁf’ ﬂ‘%ﬁ REFSF &€ A 21 p S‘&B‘E@é@‘éﬁddﬂm@m optical
annpaie@ R b it REASTHREIRALOK. Thb espduRas of the present invention may
active substances. eneral, such

harnacolo call¥
alsobe sesplygd wﬁa& forgtipy ﬁ%@lﬁ%ﬁﬁ?mer@éienwwéé ngl psthods for the
resofi Q0P Gmalqgcnﬁé?@ KGR [Pthode Qkiill #h the afﬂ’%a‘}%e s, Sﬁ&qhétﬁods

convertible in vivo into the required COﬁpOUﬂ
inclydgdhase disenssediby Johqvesndi 6alst apd §cWden oS Epationses, Racemates

na SELEE PR 19 OO 40P 4] TR g o

erivatives are

~ also e prbpared fromcbptieallyBotidydketiol mEtesaly beby, std@88lectiMeaynthesis.

i nvention al so enconpasses active netabolites of the
present conpounds. 15 The conpounds according to the
Furthtmneﬁt when ddonblceiohd Bt 4 fully @ phdaell<dahicied Bgeyybiam is present in

the moliecu}/ep geometric isomers may be formed. It is intended that any geometric isomers,
as separated, pure or partially purified geometric isomers or mixtures thereof are inchuded
within the scope of the invention. Likewise, molecules having a bond with restricted

Totation may form geometric isomers. These are also intended to be included within the

scope of the present invention.
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wth an EC50 of |ess than 15000nM such as | ess than

10000nM as neasured by the test "Relative efflux

t hrough the KCNQ@ channel " which is described bel ow
wone7eshadi nent  concerns such conpounds of doaromibaobeoss

having affinity for the K receptor subtype wth

an EC50 of |ess than 2000nM™such as | ess than 1500nM

sured the test .20 "Relative effl ux. thraou

P AR i (o Do o B sy i S i o e
tavfamet i dorms iahd i1 3¢ ih@&héedvhdt Atyitavloietit forgs tHaethe BeRPdundaraable to

enbodi t _concerns such conpounds having affinity
forf 7 PHHOECKIE" FECERESH TERCTBEGITR an EGSo of | est

t han 200nM such as | ess than 150nM as neasured by

the test "Relative efflux through the KCNQ2 channel "
Thepfy Eiop also gecEPPISE P BT RE tgfsvrei?at CHpgERdeRticIhcer ns
adritiRaton FRAHES Sheptlicl SérvisRnlbyhaetibiBc fcdshBeRie Be8Sming

t han_ 15 ng7kg in the test "Maxj mum el ectroshock"
phagppcolpeicallyjessie swEmess| 1Bugenerd. gk prodrugs pilliaq fopgtional
derhiQ UE thé béthpduds 6M18e bavRMorAa ?ﬂvlﬁélpé}g [ Cetcril cdﬁ@&}&% P vivo

such conpounds havi ng”an ED50 o ess than 5 ngy

intq the feluirqdecompoynshaf] upde L (Gosventirnal whaicedirgsdortbe sql¢cborand

. Js . f
protor it Bro0 Bl R UREEDA) MITRRERERP IR,
Prodrggs ced: He BimdpeardyElecviarht98§hol d test” and " Cheni cal

seizure -threshold test” which is described bel ow
WD 2007/ 065449 PCT/ 11K2006/ 050039 15 One enbodi nent
ThedmweoBomascsancbmpassqsactivtsmaibolites ofiiha ptesdia vomgpuhday or
clinically insignificant side effects. Sone of the
conmpounds according to the invention are thus tested

Theicompmhak Sccoidirietd thyMAMtie e ity dor (Y RCNGBicpto Bibtype

.ataxic actions. 5 (One enbodi nent concerns such
with St s g TSORONS syebrfa s (o 1 0OOPR 6 st e st
“Relafl TP B ARE thAOENOD RMaHnSR Rhichf i H&AEIDRBw. One embodiment
si de-effects such as inpairnent of |oconotor activity

congstns gpehomperids of foraularkdhgeing afiny fos dher ENRR sewepsar wbtype
with =28 R m%srs(?ﬁ’an 2BB6M GRIRQ e wlkdoﬁw%m}g&g&% Wy #ﬁg 14e! |
I g oses to be

. tolerated in patients permtting
Relgtdvarifef Gragh ek GNQ@ channeld whichaedescritted beloy. To further

RVl B oty SOPS R i e

- affinitp formie KENQ2reaptve tbtypevathemfAG acf leas shanr20pulisacit & loss than

1 SOn% g‘ﬁl %gﬁ%fﬂgﬁ yfm tﬁcéetesq aﬁaatﬂed&ﬂue; gh?o%tgﬁ th\élili& (35 &%gnel” which is

described below.

One embodiment concerns such compounds of formula having an EDsq of Iess than 15
mg/kg in the test “Maximum electroshock™ which is described below. To further iltustrate
without limiting the invention an embodiment concerns such compounds having an EDsq 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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As al ready nentioned, the conpounds according to the

i nvention have effect on potassium channels of the

KCNQ fam ly, in particular the KCNQ2 subunit, and
wohay/oewe t hus 15 consi dered useful for i ncrrEagixIEs6060039

flowin a vol tage- dependentlspot assi um channel in a

mamal such as a hunan The“conpounds of the

On'e?}ﬁg&g]nsor &n&%ﬂ | o a{)%gn%%?lférﬁﬁpil I%ablﬂ,gl; \E/égs??r c'i]fu%wem

er el Ng respons

insignfreestseld effonts. fSomNaf theaompbia:s}s a:wmdmgha lﬂwehvestmharaﬁms tested

o R VS P SURRRE g0 0,20 0

the central nervous system 20 In one aspect t he

Ong PGSR et e o Pe B oF TR 4 RO S B hdes

n bet@g@t%tlcddﬂﬁ]szﬁdﬁ aﬂﬁwmd@fde?ﬂectb Eﬂ(ﬁ%ﬂﬁ inﬁpmmyt (E'@ocomotor activity
’ adm nj.stered as art of a conbjnatjon_thera ;.
or gtaris elfegls o BRIIERICRY RSFIOTHECS O & A B 101 Sugeeompotds will

expl&tBAIY bS vl Bfkritad R paEieiiPhdatitifnhigh HbsePlo RN used before side effects

therapeutl cally effective conpounds having e.

are ggpp; Thesrhy gprphance wiith e therary wifhrapestadlsthessogd istration
of e 3108 YR8 m eaﬁ&ﬁYﬁbé'eﬁ%a&BMb&ﬁ&%W
incl ude But 'not be i to activities on: ™ 1on

wouléh giheretise I@U@ﬁd‘asffwmthg@@whm or cal ci um
channel s the excitatory am no acid systens e.qg.
bl ockade or nodul ati on of NVDA receptors 30 the
As alrehibimertioped) ther compamsisiatdoeding tosthemzentiog haerdfifactaarpetassium

o AT R R S ks

cond?éeHéd IR0 sy ichtlduinrviltagiddpeniantpolaiive channel ina -

' tions inglude, but ar notl|mtedto
mar?!f*%ga 9@ humagy Qb%&‘ﬁﬁ?’é’ﬁ?‘ﬁ’é of g ST\ TRHARfrprsiiered applicable in the
treatn@iPéd Gdondor oﬂdﬁ@ﬁ@mm@neslwhﬁgamlm ihbreA8éd 08 W tvTh 8 Gotassium
I evet| racet a enytol n, topiramate, zon| sam de as,
hanpel quchas the ﬁ@g%%avlﬁm@s:ﬂ@ﬁzw% Siech digqader or disease is
pref&%l?'atd%ﬁfeﬁorfd@e%& ofthd n@SNRAoudlystehhe | nvention

provi des a conpound of formula I or a salt thereof
for use as a nedicanent. In one enbodi nent, the

In oﬁer%?&ft, ﬁélfoh%béﬁcﬁ%ftﬂ% it ﬁ:a%e AR RS adfonfyor Mul
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 pmperﬁes may
include but not be limited to activities on:

& jon channels such as sodium, potassium, or calcium channels

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

® the inhibitory neurotransmitier systems €.g. enhancement of GABA release, or

blockade of GABA-uptake or '

* membrane stabilisation effects.



10 thereof in a nethod of treatnent. An enbodi nent of
the invention provides a pharnaceutical conposition
conprising a conpound of formula | or a salt thereof"
WarRIBRE4or nore pharmaceuti cal |y accept abl eP@EANFA0EYIS0039
or diluent. The conpositiongdmy conprise any of the
enbodi nents of fornmula | as 15 descri bed above. A

clﬁl@mta!aﬁrco@mg@w xH&ﬂéaﬁ@ﬁs Ihaﬁdé Bl!(t%’é AR kit 84 2 ﬁﬁ sbRel he

use of a conpound formul a or a salf ereof for
cmibﬁm?@a@p,ﬁgdmmwamrw lamairigieg a@lsaipenﬁnepr&mhémﬁhoamm e,

I [ f
o RPN, Yl A5, Spt AT zoilad WAIAGE neBOd oF B ocflociazepine

and barbitirate tlagy a  salt thereof for the treatment of a
di sorder or di sease being responsive to an increased
ion flowin a potassium channel; such disorder or
Andispretsfahé mventioh reevizley a acmpand déforronla flbsesdtehaéof fothmse as a
?entrﬁl nervous system 25 A further enbodi nent of
fHvention relates to the use of a compound of
formula | or a salt thereof for the preparation of a

R R MRS TR -
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theRBERS m&bsd bfdSafekONQ2  pot assi um channel opener is
beneficial. Typically, such disorder or disease is

selected from the group consisting of seizure

AnCindodifehtor t]fé"iiﬁ#e%hb{n ﬁb%ﬂ&ﬁ@ﬁl&m%ﬁlﬁcﬁpéﬁﬁﬂoﬁu@ﬁb&nﬁ%g a
m grai ne 30 Ealn di sorders, other pain’disorders,

compgepd efsforaie bor rltiberent @F‘b@@g‘ﬁ FegrphapBacg iy apcgptable carrier
ARSSn le GEYF df1fe &hﬂ&ﬁﬁ&%ﬁfoﬁ&ﬁkﬂ%‘

drav\/a?1 eari ng sorders trnnitus
¢$Mﬂwﬂeﬁiw065449 PCT/DK2006/050039 17 A further
enbodi nent of the invention relates to the use of a
conpound of fornmula f or a salt thereof for the
A fprtlep ambodimentoff the i:iventhmaelatei; tathe aeapids comprund of farvgla I or a

eat.nent of. se order cal
salt b 5 o doreog i LRl ol o e
gr oup conS|st|ng of acute 5 seizures, convuIS|ons
st.atus epilepticus and epile h as C
ﬁg%*a%w@n% alL the AveRHRn € oS CE%%& A“P‘&P?‘ﬁ’é‘r"%? rmula I or a
salt SRR FgFerd tre@fmdnP 8f 4 Hi!&ﬂéﬂo@ﬂlsé&la Biif) %reﬁﬁmbﬂ?@ w@ﬁn&&asad ion

conpound of formula or a _salt thereof for the _

flovpinanetagsiveg gh %mebs%ﬂﬁ@&@ém dizcare ie BisfRY » gifomgordfgase of
ﬂmééﬁﬁyﬁgmﬁwgﬁmQTX|ety 10 di sorders.

A further embodiment of the invention relates to the use of a compound of formulal ora
salt thereof for the preparatioﬁ of a pharmaceutical composition for the treatment of a
disease or disorder wherein a KCNQ potassium channel opener such as a KCNQ2
potassium channel opener is beneficial. Typically, such disorder or disease is selected from
the group consisting of seizure disorders, anxiefy 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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Typically, the anxiety disorders to be treated are

sel ected fromthe group consisting of anxiety and

di sorders and' di seases related to panic attack,
wagoerapiyebi a, pani c di sorder with agor aphobtc/Dyeae/ 50039
di sorder w t hout agorap’hobi?é agor aphobi a wi t hout "
history of panic disorder, Sspecific phobia, socia

A ﬁ.EﬂSﬂQt' é?nlﬂ;ﬁgne% th?:e ﬁr‘e&ﬁlfg ir%atggﬁgjéfl’ﬁse Bto' aé %%I?pé)ll,lmn% (t'n? fgr:mﬂa I ora

essi ve-conpul st ve I'sor
salg theweEfod Hhegraperatiom oint ghashacesticaticapositors for fernentalehizadeizure
dﬁ%ﬂ%h@ty di sorder, ~anxiety disorder due to genera
nedi'cal condition, substance-induced anxiety
Typlcsldy, cerseizus @jzardetsio be avateddry sakicsdrftber the gojup sdmyistihg of acute
.di sor der erformance anxi ety, hypochondri ac
ST PR P B1onS A T B8 A P URREY 1R G rAaRTC SHaqppgs and
epitpticlkdizuagy. and subst ance-i nduced anxiety disorder and
anxi ety disorder not otherw se specified. 20 A

further enbodi nent of the invention relates to the

A MEEer @badifRARTYRANRInt b fdlRidsAo theQke 8f a dalpontd ¢l 0dr a
t he preparation _of a pharmaceutical conposition for

salty thereqffanibpaispargtion ofanhapmaceticalsamposition i e Hpswepiaf goxiety

disslaserders. Typically, the neuropathic pain and
ine pain disorders to be treated are sel ected

mgra
Tyrfi%glm th anxi¢ig digorsiars te bnkeatad asgysabicied (fiogubha reup consisting of

PR 3 e AP0 il SRR ol i
agorapheitig gatio dispidgewithalt agreaphabig azompbbbirwsitombbikiory ofpanin

. t ed.t I i. A furt i pent, of .t h )
disefits pBote Bdli ol Bty b B sp SRR o BV mpgive
disdrdedy poattraBidaidedtiess disnréaf achrrsttidiprdepagatiabiredahxiety disorder,

har.maceuti cal copposition.for the tr.eat nent. of .
anxfRiERES e ioen Gl e nptisio oo Gager oL amxiely disorder,
sepISEINAALB BN R A dr VAl 5k 86 erk elBrmisheaiiebta h§pochondriacal

consj sting of Al zheiner's

) §$%§Cted fromthe group r ] ) .
disogfesse aRHCtY AisATdeheHeoR enee aredical qonfitiphpnd subyiancgégdyced anxiety
disoRdBY i RN dMRAART LRBRAGALBEALDK2006/ 050039 18
| ateral sclerosis, Creutzfeld-Jakob disease,
~Parkinson's disease, encvphal opathics induced by

A ﬂi%!hg%@odﬁﬁ@n?sf ﬂhE &v@ﬁ(ti&n%@ﬁ{ek b the LSS coBFERG Of YR G %r a
borrel1a and unknown pathogens, trauma-induce

salt theteobfbe therpespatation of a pleumeceaticah yprapasition fertthatreagnent o8

nmnéé&ﬁmg.'ngﬁgdicg n%moﬁ%&hdramal or !ntoxication and
neur odegener &i ve*di seases of the peripheral nervous

Typeyly, dra nebroparhie pat qndnyipaine @patdisoedersain e treated are selected from
vent.i 0

o R EE o o2l Broe o gtnthgiom i opeLt P Sl

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 formula L or a
salt thereof for the preparation of a pharmaceutical composition for the treatment of
neurodegenerative disorders. _

Typically the neﬁ:rodegenerative disorders to be treated are selected from the group

consisting of Alzheimer’s disease, Huntington’s chorea, multiple sclerosis, amyotrophic
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salt thereof for the preparation of a pharmaceuti cal

conposition for the treatnent of bipolar disorders

or attention deficit hyperactivity disorder. 10 A
wbund7hessaenbodi ment of the invention rel at espd1opit06s/050039

“use of a conpound of fornmula | or a salt thereof for
the preparation of a pharmateutical conposition for
.such as.i

| di .d X i a.
8 R0 SR S PP e

bytAIBS ws inf@tiomby mibplta vichsed, hérpesmituges) bodrelidandsaikbowngtRpens,
for.the preparation of a rmaceuti.cal conposition. -
Q- e e, R e R GH s SrRP S icament
withtrawel dr @toxit5i6f 8d nelBRREERTatIVY GsyHEsT e PeFibRuRd] Yervous system
Lncontinence, 20 A further enbodi ment of the
S“"?l.r?esﬁweawpﬁ e3PREPYIUREdSSse of a conpound of formula
| or a salt thereof for the preparation of a
har maceuti cal caonposition for the treatnent of
A Taytheg embodignt 4f the inYrntien refatesde fsaseiiarempaend of formatrol or 2
salWhdrBETEMRS prefaril Al IrRPhEnRREARE SomBbbnASr thh kBAMEMSF bipolar
.25 The term'treatnment” as used herein in connection
disqgfigrh opptignticadsBcip bypirasivitiedigorierc| udes al so '
prevention, inhibition and anelioration as the case
may be. The invention provides conpounds show ng
A fatifee embadiment ef the inmentonokelates éo fhe ufemiiarrgmpesidsf formula I or a

"Rel at fl h th h " 30 Wi
sl 8RS e Y e o B e P b O o e
disardorg stchah dmsomhia. " Maxi num el ectroshock™ Which is a

measure of seizures induced by non-specific CNS
stinmulation by electrical neans WO 2007/ 065449

A filp(BE EGHAEMOS003 Rveditbn relafdh kOaaRiofe chiBPsteAGS formula T or a
ei Z#JEOS " Sei zures _induced hy pilocarpine are often

salt erep orpatatign Of g pharmaceiical cpragosiiign for b Eeatmant af
fibra¥BpHl G4 tal RIS AU Or FRtibE GiborderTRdGhs, BlyokFhid @r LfSinpt ant

0.
. selzures" "Electrical seizure-threshold tests" and
InconyEBE]. cal sei zure-threshol d tests" 5 These nodel s
neasure the threshold at which seizures are :
initiated, thus being nodels that detect whether

A Tugtherroaedisncoinf]the mwentipn selatesitoghd v of aténapound of formula [ or a
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 termn "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:

* ‘“Relative efflux through the KCN Q2 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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"Anygdal a kindling" Wiich is used as a neasure of
~di sease progression, as in nornmal animls the
seizures in this nbdel get nore severe as the aninal
WbQ@gﬁh}Vﬁ&g further stinmulations. 10 PHARNACE%'I%{)GMQSO(Bg
COMPOSTI TONS The present invention also relates-to a
phar maceuti cal conposition.1%The conpounds of the
invention or salts thereof may be administered al one
ot ITcEmBreRicesFEd  phar maceutical |y accept abl e
car kbigkrss igauc@a by S Rrpitd WS bhRAEi MR Ralkiti by Bliding

doses. The ﬁarnaceutlcal composi ti ons accordlgg
to RIiECFEQ mtiliceﬁmﬁayd gereflent panogeled @ﬁug Fesistant seizures

bt 1B ey RRATLR e ARl i ol Pl B

wel | "as any o excl piren s |n
ac c thada modelsvnesucothe émshdd at whiele fnirups ese istieted Sbus eome

di s e ton: S ce and.Pr.actice of
oS el Bl TR AR SBhonhF ot RS SRR il o8, O
@o‘vhﬁgﬁhmﬂmmmﬁg 1995. 20 The pharnaceutlcm
sitions may be specificall ,fornulateg for
i RieG s 1A g  disgrse RIEEFSTiR PR MSIRER2] 28 impalpthe seizures
or ailn thik Beldlcet MASAbverddt HIORFNN redeBiR ﬁﬁahlel(duﬁﬁlhaﬁdhm g
buccal and subllngual) transdermal, intracisterna

i ntraperitoneal, vaginal and parenteral (i ncl udi ng

PHARDS N ERPHGEIL, gﬁﬁg, i ntrathecal, intravenous

and 1 ntrader ?) route, the oral route 25 bei ng

| Thegresentipeagtion glsqydidtesje a a}a@m@aua@aé domprgsitionh Ehenogtpevnds @f the

invifidh fr Wit neRPARD bf b or i Al-lANWC 20°
phaghaceutitetly mceptable asrders or fidnentsy ip zithat simple o mitipdd doses. The

t ch The t | iti
o 5 e TR P B R Bl SRR P
phaﬁﬁhcbl!itlﬁtaﬂﬁgi‘caﬁ_ﬁlﬂel t:arﬁgb ondibents abbvtell Gs&InIYIoﬂ:t‘eSkﬁtfvﬁl ddjlﬁrﬁnts and

I eadl. a ni stere I n rje

excip R g RS S (e el o plgnisn gt os TR ARciored i o
Renfiigioh: OThaScRhiend PRRYicE S PHahRA! 19EdonpGesRd, d. thk

I.t dosage form by nethods known in the art of
P“bﬁﬂlél?&ﬁ%y B 1995/ 0 6544 9 PCT/ DK2006/ 050039 20

The conpounds of this invention are generally
utilized as the free substance or as a

The pharmpeedicalicemppsjtions euybaispesifisally formelpted for aémn@%a@qolpseany
i A o), Rd sl s O BRRU o

subliqgu@; tiiangdenaahtinfrapdstexnal, intraperitoneal, vaginal and parenteral (including
subcutaneous, intramuscular, intrathecal, infravenous 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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free base such salts are prepared in a conventiona
manner by treating a solution or 5 suspension of a
free base of the invention with a chenical equival ent
wobotaogshar maceutically acceptabl e acid. PCT/DK2006/050039
Represent ati ve exanpl es are_pentioned above. '
Phar maceut i cal conpositionéﬂ*or oral adm nistration

old.d or liquid. Sol,id.dosa f or for oral
o B B0 ofls et senBBl iR A0Re s QhMRtcor 4

phatmagetislly pbdepmblelsalz foges Ont @xPONERRS acig Exddlﬁd)rﬁiﬁlt&i_ﬂd
e capsule 1 n

tablette e, g..placed in a rd gel ati ! . |
conpiuRL b gpe ey of R Behpe ‘Q.ﬁa‘. = {ProH ¢fghngamtian contains
fred baRe fith Qdltsl b Beed NARLEYRREK:D Rahith By u@diﬂg ARSI 62!
susS2 osi.tions fOé@otal adm ni'stration m e prepared.

D b3 {PHeRse 8L inySntiom it 2 chepute] ?fysvaYeafr ofiappbprreagpptically
accBRafl 95! IRApREEnEiva Sxdnld a0 inBRion e iHos | €d rel ease of
the active ingredient such as sustained or prol onged
rel ease according to nethods well known in the art.

Phakth&tdhisha Sitioms 1hPbAPadnhisdtfth nH Be b1 &yl ¢ [S]So}id dosage-

i nclude e.g. solutions, en SI ons, suspensions,
forrgs for pra! atministetioniincludere: papisules, drbleto firagees, e demtges,
wdaend ' f r. LSt rat bon may . be
roo XA L 0 e 0T LR AN e
formp gid. g tiss the derochofmoimiche of logenge.JWhete typrovriated plarmatential

- conbiiond Mot B ARG RY b pBed Wi ool i s e

or theg canbeaforroulstedriy asiie providetvontrslfetréifaseo PByE@ive @igredient such as
ensi i n an aqueous. or

susthT ot o onela Felens e SOrgimedR Thods HEdpesth he S Ligind dosage
formebedrall alméridtratibsl iicfide Bl sohtidns, edisiodl)sBspensions, syrups and

el._Eharrmceutical carriers include inert solid diluents

fillers, sterile aqueous 25 solution and various

organi ¢ solvents. Exanples of solid carriers are
| actose, terra alba, sucrose, cyclodextrin, tale,

Formgiiatigns picthe prgaant inyensionisuiteiiefor aral armjnietsitiomusy da prasented as
oot 38 ) Sppab Ui ab i S, Dl e 637
active jingmdient and wéich maydndyde sxuitpldle pxetpiit| Eurtbérimoes, diel arally

. DI f. [ fatt I d ' , o
e P Rl o R P e B Y P R RR o spprsion

yoxye

+ in anrmgyecius of nmheagaenys Sigsidadrrmcilkielvens er wateen-@l lidukbaaulkion.

the art, such as glyceryl nonostearate or glyceryl
di stearate, alone or mxed with a wax. WO 2007/ 065449

Suitable phEIK20ARICA 22030 inddde Rt 86ljdMRBIS or0flleAd Shetile WG Feous

I usg&%l .used for such_purposes such as col ourings,
solutiop O 8TBANIp PRIE Y, gs g solid raggierp arcjaciere griaw allie d
sucrobé) @fclbdeaMindtaR, GOBMRAL hik GreWfid RedcRemaslebiMf Al de Qi Rid,
lower alkyl ethers of cellulose, corn starch, potato starch,' gums and the like. Examples of
hquid 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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The ampunt of solid carrier may vary but will usually

be fromabout 25 ng to about 1 g. 51f aliquid :

carrier is used, the preparation may be in the form
WOR20g/064up, enul sion, soft gel ati ne capsulBCwK2006/050039

sterile injectable |liquid syuch as an aqueous or

non-aqueous |iquid suspension or solution. Tablets

] > . Cnaredi ent wi _

ordF%§$55a ?%@gﬁg%ﬂ Hﬁﬁ??ﬁéﬁﬁg i%%%gﬁ%ngﬁggeqSgh%%%#hmg&
Presertives sticrrgast becused miowided that theycon vengaiible atith thihaive inpgedients.

machi ne. Pharmaceutical conpositions for parentera

adm ni stration include sterile aqueous and

The emeuny ebasdid icariec map vay boil willivewdly be ifspeibsindsang to about 1 g.
s sterile wder s

oSt o | S] |
1t PHAREE b oLy B et Br g B o eon

e rec
gelatinedtiapqpitr @isefik ipjettable tiguid Sith aPapjuedds or AbeeqRbliquid
Sufornulations are al so contenplated as being within

SPHEOLOLIUMP: t he present invention. For parentera
adm ni stration, solutions of the conpound of the
T inventjon in steril e agqueous sol ution, aqueous .
ablcismay b ereparsrtly mixing B adivg inggadiant with prdigesyadiuvgnts or diluents
and@BsRHhenfly borB¥sshfy ROmSHRL BYLnveilal tions
shoul'd be suitably buffered if necessary and the
liquid diluent first rendered isotonic with
Ph | Q. . | i
el P ftof b i R AR B
nonpqepusniseahie solutians cdisrerstonssuspedsionstor enpalsionomeadll as sterile

o R TV IGT, PR PR v
injeitptjevfortoplatitresee slko dnénplated dsdommi twithREthSadopé HOIRS pleint

. lpnjections nmay be prepared by dissolving the active
]nw?ﬁg%edient and possible additives in a part of the

solvent for injection, preferably sterile water
to the desired vol une,

dj ustj ng.the sol uti.
- For Brpterp] %&@%@gﬂw thegpmnepnd ofdhe ipvention i fterile aqueous

solufiéf) QiiedBs Bopyléml gycol, AfYeoidHitadtth € o eidhhd &g)eanut oil may be
I dded, such”as

onventionally used in the art may be a

- empioyed- SPeR aqugisiselutionyshayld be puiisbinhutfered ifineenssatp andsthe liquid

diluddt Girst fnB&EEd RbtbhR Y ifh BAFAL Shiha b @&ogé? F[ﬂ@acﬁd%&}lsusgﬁlﬁons are
suppositories, sprays, olntnents; crenes,  gels,
particylagy ayekle fofdntreyenqys: iotasyscilamp kubauteneoes and WBiperitoneal
: L 065449 P !]g,zggﬁg A @}w I I
2 gosg{é%' ?ge I'n %él}er%ange o%‘gf?l rgg‘f%]l zg%%lb : O%’%ﬁlqbée%;g%ﬁﬂdma

techriiQ@s kgéwgtolibaby skillcd)intthe mer day, preferably from about
0.01 to about 50 ng/ kg body wei ght per day, and nore

Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the soIvent 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, efc.

Other suitable administration forms include suppositories, sprays, ointments, cremes, gels,
inhalants, dermal patches, implants, efc.
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preferred fromabout 0.05 to about 10 ng/ kg body

wei ght per day administered in one or nore dosages

such as | to 3 dosages. The exact dosage will depend
wapen/osdzes frequency and 5 node of admi ni st r atdrark200d0s0039

sex, age, weight and genera%;econditi on of the subject
treated, the nature and sevVerity of the disorder or

ARPRETER SRR PO ol AHORTL L PO SRR by o

pett dag, raeferabljnfieorh erowiD.8 kooateuniymg/bn bady vesigit pedaiay, and more

oo Bl L T ot e Sty sl PR i P o

mofeodosaged buchdiil e 3 dosapésoThoo@cialosipe mﬁll He;ma& updgdahe fléghency and

e et By o i o Pl P i ek e
natﬁl"e@.ﬁ@ Kcvitity of EHerdiiatey br &iséﬂﬁe ﬁéﬁte’ﬂtﬁﬁﬂ! hmb&dcdTBitantdisbafRi€be
rred from about . to about 200 ny. 15 For
tre% PMFMWMW§@W55$HﬁWéW%US i ntrat hecal ,
I ntranmuscul ar and simlar admnistration, typically
doses are in the order. of about half the dose
Thesfepnyytians msy copvenienthy b presentedin vt dopggsiferm brsegpdsdaiown to

tho®fskliRE iPHE itk gtﬂ;%@ Exﬁt L RNt ford Q&mmmtn)tn ogg oPf6re times °

as follows: ets containing 5.
per danpshagll &f 3 times pondanmap eontzn Gomd-Hdo ahout h@OOfmgesuch as about

ouby GERRLIN A UL oy A g

0.5 Mgde elonuy 20Gaingi ne cel lul ose 19.2 ng Croscarnel |l ose
Sodi um Type A 2.4 ng Magnhesium stearate 0.84 ng 30 -

2) Tablets containing 0.5 ng of a conpound of the
For paretotal fotes 8hdbilds attadems the‘cmeﬁﬁhm@ulaﬂﬁd similar

2007/ 06544 %@%0196 er 0 about thﬁQ the us%%m%[oygg for oral

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

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

base:

Compound of the invention 5.0mg
Lactose : 60 mg
Maize starch 30 mg
Hydroxypropylcellulose ' 2.4 mg
Microcrystaliine cellulose 192 mg
Croscarmellose Sodium Type A 2.4 mg
Magnesium stearate 0.84 mg

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

the free base:
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Lactose 46.9 ng Maize starch 23.5 ng Povidone 1.8

mg 5 Mcrocrystalline cellulose 14.4 ny

Croscarnel | ose Sodi um Type A 1.8 ng Magnesi um
wil wewmtae 0. 63 ny 3) Syrup containing per npdtmbiciohd@nose
10 Conpound of the invention 25 ng Sorbitol 500 ny
Hydr oxypr opyl cel | ul ose 15 rrﬁ3 d ycerol 50 ng

0. 008 GBIt Mo08ormy Sactris PR sodi um 0.5 g

Wat er Iadiode ML 20 4) Sol ution fg89idgj ection
containing per mllilitre: Conpound of the invention
0.5 ng™ &lol 5.1 ng Acetic®AtPd 0.05 ng 25
Saccha@okidosodi um 0.5 ng  Water apb;}ngL By the

expressi on a conpound of the invention is nmeant any
one ofMifReveatigareiiase of 30 fHHEBa | as descri bed
her ei ErostiinRidddrdolRim Bseect the pggsent invention
relates to a nethod of "preparing a conpound of the

i nventMagpesgsn sfeaselei bed in the f&63wgi ng. WO

2007/ 065449 PCTnK2006/ 050039 24

3) " Syrup containing per millilitre:
Compound of the invention : 25 mg
Sorbitol | 500 mg
Hydroxypropylceltulose . . 15 mg
Glycerol 50 mg
Methyl-paraben 1mg
Propyl-paraben ‘ 0.l mg
Ethanol _ 0.005 mL
Flavour 0.05 mg
Saccharin sodium ' 0.5 mg
Water o ad I mL

4) “Solution for injection containing pér millilitre:
Compound of the invention 0.5 mg
Sorbitol 5.1mg
Acetic Acid | 0.05 mg
Saccharin sodium 0.5 mg
Water ad IlmL

By the expression a compound of the invention is meant any 6ne of the embodiments of

formuta I as deseribed 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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METHODS OF PREPARATI ON OF THE COVPOUNDS OF THE
I NVENTI ON  The conpounds of the invention of the
general formula I, wherein R, R2, R3, R4, R5, and q

I _ defi ned above may be prepared by th -
‘wgéayﬁ%%ggented in the schemes and as b5 de?gﬁﬁ%%@&ﬁbmm9

bel ow. In the conpounds of 2he general fornulae | -

XX, R, Rz, R3, R4, RS and q are as defined under
MEBHONSSOF PREP ARATHNSHUEHE GAOMROENAS 8 THEIJNVENTION

equi | i brium between two or nore tautoners, only one

tautoner is represented in the schenes, although it
Theraymproindsoe thesintdngionosthe gtmind] dortraiat lowberein RURHR®, R?, R®, and g

C ds incl ude, but. .n limted to .
ares 4ot Bove . beprengied iy dhe midibdsas pepresertag i ghe sclemes and as
degeitbdd beboWl.I | as well known to chem sts skilled in the
art. 15 Conpounds of the general fornulae IT, 111
VI, VI, IX X X, XIV, XVI, XVII, XIX and XX are
In Bk thapounl ¢f thegbnbaDRnaGRF R XDG IR JOURE &S, R Gihd gragpardefined
(g¥ st ﬁgrd met hods known to chemists skilled in the
undgy fo ounds of the general formula IV (Schenme 1)

can be obtained by reacting conpounds 20 of the
general_formula Il with _am nes of the general fornula
Forjqompgpnds which\ipp frghas eilibrim beteypen tp op BIGESauteREr, Qply one

taufo!hieﬁls Ké‘ﬂres@ﬁ?e&‘ fthe RALRSS ialﬂmugﬁ it%ﬁé}i th<B HIROB&: Smblke Baufomer.
sui tabl'e solvent, such as acetonitrile,

Suchy crmgpyads inglude s petdianited tehyhpropyrimidings gfithe genegl formula IX,
X, X QUDKKAT YE Sell Rtfth ?%hﬁgg@shﬁlgmqﬁ ire, reflux

tenperature or at higher tenperature under nicrowave
irradiation in a sealed vessel. 25 Conpounds of the

| PpﬁI e fﬁ“ﬂ@ﬂ”ﬁ%ﬂo
C""Itgﬁ(;e?]%[gélfgqr)1feti|;l é;ée%%gt}%réﬁ[ﬁgg ) E{/IE B@Hh@(ﬁ n Sk?’qh e Nitro gr E)%HpX and_
XXtape eithenohtaigeddrom pommertcial sanrdealur repeed by signdagbmethods known
ch. as..zinc, or iron powder in the presence of acid

‘w(éﬁ%ﬁmggﬂg%@ﬁp%mﬁcid or aqueous hydrochloric acid, or

by hydrogen gas or ammonium form ate in the presence

of a,suitable 30 hyd at i catal yst .such as
C"‘%"P%‘?Uijﬁ?ﬁ %?ﬁerabﬁ%rlvéﬁ i@ %@%E‘F‘B’G ﬁ? F*H‘a@ &&’%‘%Pﬁfi BY EGriRg fogpounds
of theEerdBformiilh A amBe IR genBlalitkmile B #4418 of twithout the addition

t et rahydr of ur an, at SU|tab%e t enper atures or

) ] ~under
of basep.rsyelb# tealkylamines PeseFsium qrspdigmcprbpyate, i #syifaply solvent, such

as aBAbRHIE ¥, RSP 1o thidR P Brblifo 1 GRR siBEb $8kbesture, such as room
reduci ng agents under conditions well known to

tempgraipes tedlux fempedine or atiighar empguROoreBE NG ve imadiation in 2
scalBFTdsR(2006/ 050039 25

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 (II) chloride or sodium dithionite can be used as
reducing agents under conditions well known fo chemists skilled in the art.
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Conpounds of the invention of the general fornula I
may be prepared by reacting conpounds of the general
formula V with suitable electrophilic reagents, such

it not limted to, suitably substitute -
W(ggora%}gé%ﬁs’i c acid fluorides, carboxylic acid chqﬁ“gfzio?uﬁé??o”
carboxylic acid brom des, cz boxylic acid iodides,
carboxylic acid anhydrides, activated 5 esters,
Comhirgrds bHthauirtvestjonar thevgeneraloformuile honay be reparcitibyt feastingf

cor%@o%%%gn%tﬁge?ge&g%#ég%lg A E:l{i‘%agfe llélilelf:gcl)pgirirrﬁc’nrgasﬁ)eat{:s) os'ﬁé’l? g’slo #1'1]‘9 not

i oxi de or Uy,
limped s siitably sabstioital catbesylid avidafhsoides barboxsdik wed thlosdsh

s et hvyl,,acetate,, di pxan tetrahydr.of ur.a . )
carBit s PRAGOS, Gt b ne togict. BRHAR bl Bftnydrides, activated
estérs Khlot EbtaRS, anddth cﬁsviﬂﬁwmé Sdirenadf Bhds, ste ésq»ylnd]ge trialkyl

e erature r at I gher t rature |.n a seal ef
amipEg, DRSS A DALy BRBRFSIIT Pl ALK R ATy PERPRSSREY s
alcativothtebOinGaiiabiy dolvent Ghdh B3RMYHAJARS dioRiheDRiryARAIES] acctonitrile

rom sui tably substituted carboxylic acids under

or qigthiiether gt sukabI G ierangratiesysuchas £pqmh fegpetapre, fellux tempargipre or at
hight Pt @S iflL falcl REHIVNAE mdt Wi fitPiatiah ckiviled esters and

Carﬁ(lbno, "Coupling reagents and activation" in
carligxy Hpard anhy 1 ergrepagsl frem syitihlyesupsigitediearboxylic acids under
NS to Biemi = 1@999 ' Naw k ..
mn%ig%. Car bt{())xyl |%t9gl%li%ﬁnhal [ dgipe%gﬁﬁlggé%r epa?ggﬁﬁf %bﬁwmm
andd it Gasbipo Sleuplingreagints andantivhtian” ae Metholls/inzonimpdagy o¥olid-

. _ Sy oL Lanyl..
P ha%%#%? %‘%"é’;' oxail%l 102'%? ‘lagaéi p{]%lg%hlg%"ﬁ? 0%1§ﬁ%%m gekﬁ%ralcld
haligésomp bo prepartd romdiiblusubetituicd catboiydio acideby adkimaiion with

chem sts illed i.n the ar .Sche Lolld  NO2 N N. .
readf T & Sl Bgllo R i chorigy TR nggride nEhoRig promie
or phodphdtuRtdibdide iddBPconditiondGvell Biowion cherhids Vkilleddarmoamds
s@l..f he general formula Il may be prepared as outlined

In Schene 2. Conmpounds of the general fornula I X are

pr epar ed By conddhsati on of ur with 1, 3-dfcarbonyl

N medids VI Nehei r equidalents suchrasNs Ok,
~upsat ur ated ear Bopy| compgunds VI |+ ne@ i 't%fle

sol v&nt such N, Newdi et hyhf ofneg de, § N e

N et h Ipyrrolniﬂdil\pone or ethanol, wth ore wthout
Xﬁﬁ'o‘?’t"r%n of catalyst such as h§drochloric, Sul phuric,

CorBolhf bt el fahsS1 8fmula II 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 VIl in a
suitable solvent such as ¥, 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 PBD. dela
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‘pol yphosphoric acids or Lewis acids at a suitable
tenperature, such as roomtenperature, reflux
tenperature or at higher tenperature under ncrowave

wb%o%ks@ld on in a seal ed vessel. 25 Conpoundl,cmnp‘;dmtﬂj;y)?obm39

general formula X may be prepared from conpounds
the general formula | X, by2hmitration reactions known
to chenmists skilled in the art, such as reaction with

Mage, il rRigd d Prpetofive metbers of gifatinn nin i pro@licarbssgdiontrpp- 48-56,
BuﬁéMoﬁB@Smét{ﬁﬁ@ P%Hhéaﬁ&llse I.ﬁlﬂioﬁ efiisg. @(Hﬁﬂbuﬁ& ofgﬁeag%hé}!ﬂ formula X

acetic acid, acetic anhydride, irifluoroacetic acid,
may ba cemverted iath eompbundsof theiagnes] formule Ibg snetheds ksivn ta chemists

SRR L A b ey s S B P Reg BRg- 3 one o

rhoshhauperybibnkide. Riogwoundeoé e rgallqra/ld?ommﬂmﬂmhe@ﬂn X is fluorine or

- it rati . o) '
odile et Bopie R bR e heoBE ol 1 Bt s
chl@irimn brohside fbyﬂiabggeemhzaige faaction \mtb@ppmataeeagm sichas]
n Q ner mul al |
byl S DR oPS ARG pRENAT ot nd oBfions
knohl 10 ichéraibts @killed inlthe#rt.nat i on reacti on wi th phosphorus
oxychl oride or 5 phosphorus oxybrom de. Conpounds of
the general formula Ir, wherein X is fluorine or

schdm@@ll de, cap be prepared fromthe conpounds of the
gener ak all, erein Xi chloride or

bifo m'_l_deyu(py hal ogen lexchange r
®ppr Opriat & reagengls puch as Nhy r ol gehi—e=aciyd,

hydrofl,er/llLQ aci & Mebm Rot assi i de
under cqpditions kmown to chemxsts skilled iyn the

art. 10 Schene Il 0 O3 OR244 NIl + VIl or N\ |
ComjéRnds oﬂ‘tﬁ&genbtal forthillax XI-and KW (Soh&ind=3) 6hsN\beffrepired fean

o et S A L i
witls u,baﬁéaiﬁahﬁﬁompaﬁmﬁloa aﬁu@&uﬁzﬂem@mm&aded tabotiyl omffoubds of the

ensat]on reaction_ wth 1, 3-dj carbonyl coppounds

geng Faplae ¥ty VUL (ehere bHdsa ﬂvfaleleée%smﬁu@cﬂ%ﬁ%mgr of

dmlkﬁﬁmmo) 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 X111 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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15 general fornulae VI, VIII (where LGis a suitable
| eavi ng group such as al koxy or dial kylam no) or XV
under conditions as descri bed under Schene 2 for

‘V?;&g%%ﬁhjon of the conpounds of the genera%cﬁﬁydaﬂngmng

npounds of the general formula Xl I can
converted into conpounds of2%he general formula XV by
chgmago coupling well known to chenmists skilled in the
art. Alternatively, compounds of the general fornula

XWcan be trated as desgribed under Schene 2 for
R‘\thst\Nprepa:lG i =Pf the conpounds of the gengralg,

lormul a X¥! Ganpounds of the“general for mul may be

gfeparéd f temeconpoundsigf Jgener al®™f X1

XV, bw,rledﬂlagng the nitro group or di dzo gaoup,
respectively, to an amno ]oup, under condition as
descri bed above for the prepdr ation of the 1corrpounds

of the general formula Vgunder Schene 1. 25;%

20Q7/ 065449 RCT/ DK2006/ 05 03,?\ 27 Schene 3, HD U
reci 3 RARNG \ NTI~ NNN -T2 # LG OR- N
R~N N XN " Ra RRRY XELE VIELINT "NAPRN
Nz O O NI Nypd I ~I N1 1L, IMB RN + R3mRAyRI ~ RAN

N'R e

In particular, condensation of the substituted guanidines of the general formula XI with
ketoesters or ketoacids of the general formula XVI (Scheme 4) under conditions described
above under Scheme 3 may lead to formation of the compounds of the general formula
XV, which c¢an be nitrated under conditions as described above to provide compounds of
the general formula XVIII. The hydroxy group in XVIII may be converted to compounds of
the general formula XX (XIII where R* is halogen) by halogenation reaction under
condition as described above for preparation of compounds with the general formula II.
Alternatively, compounds of the general formula XX (XIII where R* is halogen) may be
prepared from the compounds of the general formula XTX (XIIT where R*is amino) by
diazotization reaction followed by nucleophilic substitution in the presence of the
appropriate halogen anion under conditions well known to chemists skilled in the art.
Compounds of the general formula XIII, wherein R* is C; s-alk(en/yn)yl, Ca.s-
cycloalk(en)yl, C; s-cycloalk(en)yl-C,; s-alk(en/yn)yl, halo-C; ¢-alk(en/yn)yl, halo-Ca -
cycloalk(en)yl or halo-Cs g-cycloalk(en)yl-C;s-alk(en/yn)yl, may be prepared from
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 Negiski 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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Rz N RA1 Vxi Ar XIV Rz 71V In particular,
condensati on of the substituted guanidines of the
gener al formula XI with ketoesters or ketoacids of

Wé ggggé%ral formula XVl (Schene 4) under COJH‘/}SI'Q‘BE‘@%:;O()ss'

ed 5 above under Schene 3 may | ead to
formati on of the conpounds 28 the general fornula
XVI1, which can be nitrated under condltl ons as
Addisignallybeainpuivodecofithe gonoal Beods ﬁ%ﬂuwh@emﬂ{ ig @emg angbal

pr%o nver ?le%oll]%dg r?gglﬁ%g ?grn%lﬁ] ner éF{LIJFO r mJ by means

of @Ntdl-bamllymde:ymms réaatieng énywinto cﬂna:lnmgeshﬂled orthe &at&triemmple as

B T S

Al ternatively, conpounds of the gener aI formul a XX

111 wh hal
R SO BEUSE TN N G 1
Cg.i;-syo'clﬁl il lﬂai)?rley otttl)ﬁlﬁkloﬁmtdnmal_t@ﬁﬂiém)ﬁoﬂ ma?df pyepared from
nuc ilic su n_in_t/he presence o
s baress a0 e S et Pomec e M
apﬂréprﬁ’fﬁﬁhiﬁﬁﬁ sl af Fbﬁsshﬂlﬁf aiBéHolates(eR AREMUIIS tRf predifce of base
. vvherel n R4 is Cl{-al k(en/yn)yl,

ener al forrrula Xl |
su"%@s haugn-esadivgy) RIRotRSSiNMm pdrogide, lithigey-|s |of pptassium hydride,
andw R SGRHMNhY lalddlﬁﬁll & aQata@s?:J,uEﬁ S0 apParklifatd 3h 9 w@bR solvent

cycl oal k(en)y
such a5 diogmegat @yléablﬁaﬂemp@'ﬁtysﬂsr sach g rapk teppoyiyty jor refly tamperature.

prepared from conpounds of the general formula XX

(XI'l'l where R4 is hal ogen) by nmeans of cross-
coupling reactions known to chem sts skilled in the
art gmsldgh as Negi shi coupl ing (E.-1. Negishi, AOQ

King and N. Okukado, J.4¥g.Chem, 1847, 42, 1821),(
Sanogashgrag coupling 2 (K Sonogas rfe, Y. Tohd
e Hagj b el T JeI—LettJl,r 97516, 1§46 7)._ar oth
ransitign  netal atatwzeg cr 6Swe Calpta ng \ac?\r
Buch as TPt Heat al hzed reacti or&s W Dohle, WD M

¥ ndsay and P. Knochel ¥ g. Lett., B1, 3,72871kx WO
2007/ 065449 PCT/ DK2006/ 050039 28 Addi t¥0Onal Igsy: R=8r, 1, Clor F)
conmpounds of the general formula I1, wherein R4 is
cyano, may be prepared from co s of the gereral
formula XX (XII'l where R4 i s L by neans f

ni ckel - catal yzed cyanation reaftions<known to " "%
chem sts skilled in the art fof eganple as d

by L. Cassar, J.Organonet. Chemyyy. k843, 54, C5R2C§)'g"

Alkynes prepared by Sonogashira reactions may be reduced io 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.



10

15

20

25

Furt hernore, conmpounds of the general formula X1,
wherein R4 is C _6-al k(en/yn)yl oxy,
C3%- cycl oal k(en) yl oxy or

C3%$-cycl oal k(en)yl -Cl4-al k(en/ yn)yl oxy, may
AT 8‘% & from compounds of general fornul &’WWW"P‘MS’

V\,here R4 is hal ogen) by reagtion with the
appropriate lithium, sodium, or potassium
Prgjacatiol dfitBScanipainde bbthe inventie pr esence of base 10
such as lithium, sodium, or potassium hydroxide,
[ithium, sodium, or potassium hydride, and with or
Exwinpleout the addition of a catal yst such as copper

Aﬂélmliagtﬁé\’f%?gﬂl% Sui tabl £ Wﬁgﬁ%ﬁﬁﬁ@%ﬂ%e at dwith

auﬂoeﬁﬂeﬁas pfe@diﬁﬂﬁs}ﬂtdlioﬁxsauoﬁ%ﬁ& B8 hihnddrh CELEA/SINC- QO TN yhtefa?
Rbo vil~JI'~\R3 ~~RRs Rz R

Cohaan?éﬁ X&rﬁ IPFDIWRFeRSSYNFn Sremfymyg with KD pmrpartioks sisey|

Sol&ﬂ@igfsdefnl A%e%éﬂu&%h&ehc aBﬂﬂo%Fo 05kIA andB-or F) NO N+
(XI'l: R4 =

WOPIBIIS@@WFO%&FW?&(%%&%EMC@W é@?@gﬁr@m’t@iﬂﬁm with 90%
A 08k BARY Iﬁsﬁutesb&drvﬁwﬁav bfle 3 FRNASinQE. T EBARNBMes (1) are

reduction w th hydrogen gas or ammonium formate in
expradseedgn ggmriese of a suitable

'H NMR spectra were recorded at 500,13 MHz on a Bruker Avance DRX500 instrument,
Deuterated dimethy] sulfoxide (99.8%D) was used as solvent. Tetramethyisilane was used
as internal reference standard. Chemical shift values are expressed in ppim-values relative to
tetramethylsilane. The following abbreviations are used for multiplicity of NMR signals: s =
singlet, d = doublet, t = triplet, g = quartet, qui = quintet, h = heptet, dd = double doublet,
ddd = double double doublet, dt = double triplet, dq = double quartet, it = triplet of triplets,
m = multiplet and br = broad singlet.

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

cooled to 25°C before the next process step.

Preparation of iotermediates
O
!l\lr
N XY 0o
P
N N N
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 minol), 4-
trifluoromethylbenzylamine (369 mg, 2.107 mmol) in acetonitrile (3 ml) and triethylamine
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hydr ogenati on catal yst such as pall adi um on acti vated
carbon or platinumon activated 20 carbon in suitable
sol vents such as nethanol, ethanol or
@i@( rofuran, at suitable tenperatures
W‘é%‘é’%’p egas descrl bed by S. Siegel, "Heter ogrfecﬁléngcl}gosmsaossm
catalytlc hydr ogenati on 0of30C=C and al kynes" in
npr ehensi ve Organi c nthesis, v. 8, pp. 417-442,
(0. @@ﬂ)g"%@ flashpd wifh argppgsgaledy @@Emm@gmgg 'vial and heated at 120°C for 2
mif ekl HRORGH 8RR on 2 heRbERRN o8 A wis oS REPRHA 6041
theelnventlon Onzﬁés Analytlca CE—EElgﬁta wer e
aqugbissHodignh <@rboaat@r—2 @Buae& oyghic ¥6BHNKs wersteranvesied wifer jogengd

el T S BIGEAD S SRRy e
separaicddy daltsatiSy rweashed/ with @a‘enimsﬁrﬁnied/iili Yacl © givep@Omgdieyellow

sol%l‘gbeldo%g@ ﬂ@s(éﬁz)%% 1 ; 15 £ r2/5t8r ﬂ}f lklﬁﬁ{ 868 %zc D%%(g de):

ca. Bdtreixfuacettenirdtamee) .54 (s) 310x AT o, il STRGA.68 ((150.58), 0.523), 2H),

r.of B A C TS A s ot 1t S Al Bt 4‘?45“

NHpetention tinmes (tR) are 10 expressed in mnutes.
NMR spectra were recorded at 500.13 MHz on a Bruker
Avance DRX500 instrunent. Deuterated dlnethyl
sul f oxi de (99.8%) was used as sol vent.
Tetramet hyl sil ane was used as internal reference
standard. Chem cal shift values are expressed in
ppm val ues rela ve o tetranethylsilane. The
fol I owi ng abb lons are used for nultiplicity of

= S|nglet d = doublet, t =

q N qualt et'N qui quintet, h = heptet, dd =

F'ﬁo D doubl et, ddd = double doubl e doublet, dt =
; 2 triplet, dq = double quartet, tt = triplet of

k{lplets, m= nultiplet and br = broad singlet.
crowave experinents were perforned in sealed

6-Mel Pﬁsﬂ 4 tf‘i}‘lﬁm{}ﬁne hgﬁ%? ?Jﬁz]‘iﬁkaf% P sE NS, 2

Synt hesi zer” or zer on1Persona

To ayigorioudy stireed salubwrh eft-mabyM-itoshy fﬁﬂ{‘l-tnﬂmrmnﬁbﬂbeﬁwbm
rrbles il o Y358 BBRR b ) BgBN S s
ml) pn oald smtes bath, zitRrrepaleadpatinleize i<ntlomivmd] Sg)esastddéd 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 (mv/z) 298.1 (MH"); tz = 1.68. "H NMR (500 MHz, DMSO-d¢): 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 b.

Volatiles were removed in vacuo and the obtained oily residue was used in the next step
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N NCO NN N FF 25 F 6-Methyl-5-nitro- N2

*-(4-trifluoronethyl benzyl) pyrimdine-2,4-diamne A

m xture of

; ro-6-met hyl -5-nitropyri mdin-4-ylam 3

W‘i?@%%ﬁ%ol ), 4- trifluoronethyl benzyl am neﬁg&&ﬁ%ﬁ?ﬂgw”

2.107 mmol) in acetonitrilel(3 mM) and triethylamn

WD 2007/ 065449 PCTI DK2006/ 050039 30 (0.5 m) were
withput Srtr pirifieztiery o NMB45@dMHg, €RELEA1Y s, gHbJeld(dy 11A), 7.27-
73§an gated at 120C for 2 mn under mcrowave

irradi‘ati on. The obtai ned suspensi on was quenched

with 10% aqueous sodi um carbonate (2 m) and organic

o RO SRR b i lonty MR ebRRR Ats,

resi due. The product was 5 separated by filtration,

hed w t t nd dried in vacuo to give 490 ng
3'4%5’%??%&&%%05{“%@ d 94% LGNS (nfz) 328.1 (MJ):
TH NRIRE (50038Hz, | AR4.06 O 27,0 @iyB8H,d0) 1 (ddd; aH),37.17 (dt, 1H).
m xture of two rotaners, 2.54 (s, 311), 4.57 (d,
1.511), 4.63 (d, 0.511), 7.52 (t, 211), 7.68 (d,
3-Fidokdpherkyideoh shloRe11, NH2), 8.0 (s, 1.511, NH2), 8.17
(t, 0.2511 NH), 8.48 (t, 0.7511, NH), 10 N N N N
Tho\itlercopmpogndviisiped iythe next step Withow ShassrigTiStioBenzy | )
pyrimdine-2, 4, 5-triamne. To a vigorously stirred
sol ution of

6- met hyl|-5-nitro-N2*-(4-trifluoronethyl benzyl) 15
pyri m dige- 2, 4-diam ne (450 ng, 1.376 mmol) in
tetraNydrofuran (20 m) and acetic acid (5 m) on
col d bat h, zinc powder (particle size < 10

g)~ was added by portions in 2 mn. Water
o bath was renoved and nore zinc powder (2 g) were
ed. The suspension was stirred at anbient
tenperature for 60 m n and quenched with 10% aqueous
4-(£odimethyl-pyrimidin-2-yl)-morpholine.

To a suspension of morpholinoformamidine hydrobromide (2.0 g, 9.52 mmol) in ethanol (6
ml) potassium tert-butoxide (1.068 g, 9.52 mmol) then acetylacetone (2 ml, 20 mmol) were
added. The reaction mixture was flashed with argon, sealed in the Emrys process vial and
heated under microwave irradiation 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); tr = 0.71. "lI NMR (500 MHz, DMSO-de): 2.23 (s,
6H), 3.62 (m, 4I0), 3.67 (m, 4H), 6.44 (s, 1H).

it,
N_ _

NT 0

M

N N

0.

4-(4,6-Dimethyl-3-nitro-pyrimidin-2-yl})-morpholine
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carbonate to pH>8. The obtai ned suspensi on was
extracted with ethyl acetate (10 tines). 20 The
combi ned organic solution was filtered via plug of
el (10 g) and eluted with 20% in <
Wéc%!éoltﬂaa?se%to give 430 ng of pale yellow oil af({iﬁmoosmaﬂow
evaporation. The product solddified after drying in
vacuo. Yield 100% It was used in the next ste

Maghadris o o girned eqlu@fmqfﬁ(ée&ﬁ)mﬁthylm@m@n@rﬂ)ﬂmmﬁ@ (8.94 g, 46.3

o gt B8 A MO U5y e

Th& re@@tichmixtupd s hete@ 6t T0°C 115, miHhen ord Bitficlaci® (1§ ml, 2 eq.)

wed i Pt bl £l OGSO pbjnc B, G orions i o

mixthfe@f icdend dd@tion of sudism hgdiorde aft4gﬂ mf wator (2@ mB. The product was

senf Qa6 PR (g e selap o8t 17 bRey e 0

(MHC)T&RDKZOQG/ 050039 31 wit hout further purifi cati on.

Meprog i Tp's gy Skt b AUT Db EHP G el

mombﬁn@(u@p@m 2 thndy1pin GAMEbLefid £7d Q00 isdoaini xﬂ@ata(:a ﬁsg, 414
3, 4- orophenyl acetyl chl or| de 111 NMR (50 I\/Hé
m@@@i@) . Afer b mprg sodipmpnipraie wesgdded (1§ g4 émwn) the
readtioh mmikfito We]s]keﬁa at 6530verMPhtOR bs_%wéréﬁﬁ} }id»ur&i%ﬁdrﬁtﬁls nit@ 10%

The title conpound was used in the next step witho
aquepRrsadiveY qagpste (600 mi) ppdyhe p,rosﬂuqtzwas eeppyaifgh by filtration. Pield 1.637

g YL m?zg}ibéﬂ_ ?JhL 0, TONRIRSUEP RIS B'MSli«da) 244,
m)rp0|no rmam di né robromde 2.0 4, 9. nmol )
6H), 3.65(ima#d), 388 (m14 i ) pot assi um tert - but oxi de (1. 068
g, 9.52 mmol) then acetylacetone (2 m, 20 mml) were
added. The reaction m xture was flashed with argon,
seal egd Enrys process vial and heated under
m cro\yave (irradi ation at 140C for 5 mn. After
ol i was quenched with ethyl acetate (50 nl),

|:fi\1|:}q1ere&tl via plug of Si2 (5 g) and eluted with ehtyl
Q.ac

ate. Volatiles were renpved in vacuo at 70C to
rnish 1.65 g of pale brown oil that solidified

4,65 B8 norpholin-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 (MIT); tg = 0.44. "H NMR (500 MHz, DMSO-ds): 2.2 (s, 6H),
3.44 (m, 4H), 3.62 (m, 4H), 4.19 (br, 2T, 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

20 Yield 90% LC-Ms (mz) 193.9 (MA+); tx = 0.71. 'H

NVR (500 MHz, DMSO-d6): 2.23 (s, 611), 3.62 (m

411) 367(m 411), 6.44 (s, 113). O Il N NO N
W 4-(4, 6-Dinethyl-5-nitro pyrimdin-2

§?|2?°7f?6°r%%o| i ne WD 2007/ 065449 PCT/ DK2006/ 05¥f04820464050039

Met hod A. To a stirred sol ut3 on of

4- (4, 6-D met hyl pyri m di n-2-yl)-norpholine (8.94 g,
ExatmpB1 ol ) in glacial acetic acid (50 m) fum ng

nitric acid (5.75 m, 3 eq.) was added dropvvi se. The

| on r heat ed 0C for n,t
10 g PE A B B el g R S o
cydgibniyideerainide5 min at 70 it was cool ed and poured by
smal | portions into a 5 mxture of ice and sol ution
of sodi um hydr xi de (44g) in water (200 m). The
product was ed ™% iltrations to furnish

637gof %o 2ld 6% LC-Ms (nfz) 239.0
e

. To a warm (65C) stirred
n of 4-(4, 6 D net hyl pyrim di n-2-yl) -
or pt¥oline (4 g, 20.7 mmol) in trifluoroacetic acid
100 mM) sodiumnitrate (3.52 g, 41.4 10 nmol) was
added. After 3 h nore sodiumnitrate was added (1.8
To g coldGtiftedrbitiongivd/watve batbheftG-oethyd Nt e @- tviz&sorh@pilyldtenaﬂ)-

ot Al a3 8 Bl Bttty Bkl okt oy

chlpmrtec(ﬁ@ gy 40 apmi ot achdiod drogwisaini2anin. (Yold [baith val Bamoved and
.33% LG 8.9 .+ H.NVR (500
i corfgae gt N . THE plaih i engioR ey rchshe wit r (B D)
and41'®% addeoly sbdiim d2rbbatéd (0.5 D). DegAaid volatiles meholemdvelt yolder
dg&i m di n- | am n&). ] .
re pressure, acetate (0.5 ml) was added and the mixture was quenched with
heptane (20 ml). The obtained biphasic suspension was filtered. The product was washed

with water and heptane, dried in vacuo to give 40 mg of pale yellow solid. Yield 25%. LC-
MS (m/z) 408.3 (MH"); tr =2.11. "H NMR (500 MHz, DMSO-dg): 1.17 (m, 2H), 1.50 (m,
2H), 1.59 (m, 2H), 1.74 (m, 2H), 1.93 (s, 3H), 2.2 (m, 1H), 2.25 (d, 2H), 4.5 (d, 2H), 5.96
{br, 2H, NHy), 6.96 (br, 1H, NH), 7.5 (d, 2H), 7.64 (d, 2H), 8.57 (s, 1H, NHCO).

1b N-[4-Amino-6-methyl-2-(4-trifluoromethyibenzylamino)-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 mmo]) in acetonitril (7.5 ml), tert-butylacetyl
chloride (0.16 ml, 1.15 mmeol) 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



The suspensi on of

4- (4, 6-di net hyl -5-nitropyri m di n-2-yl)-norphol i ne

(2.2 g, 9.23 mmol), 5% palladiumon activated carbon
wO26P0eRke 1.09 g), anmonium formate (8.76 O)c¥BR2006/050039

sealed in the Enmrys process vial and heated at 150C

under microwave irradiation3or 2 min. 20 The

e [on m re was filtered and eva orated The

(f 3F duivareshed wp aactonie D) metispah(d00 Bhad the Tpdugt was
ehitedl Wikt AM NIB2An thetfanO (8O EE). Thy/wd1ts WAGe RERALE In \%f:ﬁcf%[nd the

evaporation in vacuo, Yield 84% LC- M5 (mz) 208.
crydgpregdyct wagpuritiedy, flashichyomatogmphynersilienstige) with gzid(e@t
he;ﬁﬁev—ethﬁ aétﬂaté fagléel}’[ﬁ’mg’ofs%hﬁ NriefiHs. 794 L@M(St{ 7)355. 9 (MH); tr =

he i nvention Acid di'tio

NH2 unds o
> 208q] W(Spﬂg}ﬁ%ww &02 (5. 8H), hAér(5,i360, WSe&BLW(@éBH)

> 94?{ o %] B85 Tk BT DT 686038 55 Gfhnioh®
Th%%“?ﬁf“ RiGo 0 Wit et b G AR DA AR g

N~ FF5F To a cold stlrred sol ution (|ce/vvater

10 Ic 4l:9mz 6—m%29¥4{1%ﬁ1§%? %tk)(l 11 uo th d’l’f‘ﬁg}g 2)(ﬁ
ﬂumpﬁeﬁjﬂ)-hmt&mi@a m ), cycl opentyl acetyl chl oride (59
ng, 0.402 mmol) was added dropwise in 2 mn. Cold
bath was renoved jand stirring continued for 20 mn.
The obtai ned su a\shed W th water (85

m) 10 and 109 laqu bonate (0.5 m).
\der reduced

etMyl &cetalNe (0.5 wds added and the
was quenched with heptane (20 m ). The

ped bi phasi ¢ suspension was filtered. The

r oduct was washed wi th water and heptane, dried in
vacuo to give 40 ng of pale yellow solid. Yield 25%

YleidQQ%Vﬁ;cLﬂisé(}n/éBQt§4 3 W t% =R T{%%OO Wﬁ&&g%gl 81 (s,

3H), %57 (4. 210, 41497(¢ 1, 628 br, ZHQ%IJOSG 9f8(’bf=11ﬂ, NHD27.{3t, 2HH)) 7.36

. (br, 211, NH2),
15 (MGZ@%%% d’ﬁ”%ﬁ?’i@ %g%é’) "5’?13%0% 64 (d, 2H), 8.57
(s, 1H, NHCO.
1d Hexanoic acid [4-amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-yl}-

amide.
N NY\/\/
NJI\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-
ds): 0.87 (t, 310), 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, NII), 7.5 (d, 2H), 7.65 (d, 2H), 8.55 (s, 1H, NHCO).
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N-[ 4Am no- 6- net hyl - 2-(4-trifl uoronet hyl benzyl am no)

pyrimdin-S yl]-3,3- dinmethylbutyramde. NNNNO F
Wgzoog}gﬁlg@To a cold stirred solution (ice/watgt. ball)o 010

6- et hyl - N*2*- (4-trifluoronethyl -benzyl)-

pyr|md|ne 2,4,5-triamne (341 ng, 1.15 mml) in

acetonitril (7.5 m), tert-butylacetyl <chloride

(0.16 M, 1.15 mol) was added dropwise in 2 mn.
Ie ﬁoﬁ%% B PR SRR BBty B Q) -5V e 208

he obt ai ned r'eacti on” m xture was poured |nto

ChlS’GR”%UWGWEZOOW 065449 PCT/ DK2006/ 050039 34 (10

g, it form, washed with acetonitrile (20 m),

met hanol (100 ml )|, and the product was eluted with

AM NH3 in neth ~JF olatiles were

renoved in vac

ca gel (20 g) with
¢ to give 153 ng of
LCG-MS (mz 395.9 W; tR=5
7 00. , ; 1.02 (s, 9H), 1.96
Fs, 3H), 2.15 (s, 2H), 45(d 2H) 9 (br, 2H,
NH2), 6.97 (br, 1H NH), 5 (d, 2H), 7 65 (d, 211),
YieBl 6574 fng, 50%, LONMSn/z) A56. lf(MH*avu{ ng. 100@%550%&@ DMSO-

de A ﬁ@sf‘g?hsagﬁg 345 SR % F2k- AP R A6, Yo, N, 7.3 (m,

2H)N7 B4 (1ATET)) Gﬂﬁiﬂﬂﬂ)w 49d( 2H), 7ick (QOEDE8 ] TBNCE)I no)
pyrimdin-5 ylJ-2-(4- fluorophenyl)-acetam de. Ny
NNNNOF FF F Yield 12% LCM (mz) 434.3 (MR);

Exdoiple22. 07. 111 NMR (500 MHz, DMSO-d6): 1.81 (s, 3H),
3.57 (d, 2H), 4.49 (d, 2H), 6.08 (br, 2H, NH2), 6.96

(br, 1H] NH), 7.13 (t, 2H), 7.36 15 (dd, 214), 7.49
(d, 2 6NN (d, 2H), 8.83 (s, 1H, NI—ICC&l | d_ Hexanoi c
acid N I
4-aj%o- methyl -2-(4-trifluoro thlben | a

H@Nm’ NA- Byl J- amder leP(N

o

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

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); tg = 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,
1R), 2.28 (d, 2H), 3.63 (m, 4H), 3.65 (m, 4H).
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FF F 20 Yield 39.7 ng, 50% LC-Ms (nfz) 396.1
(I\/H); tR=2.08. IHNW (500 VHz, DMBO- d6): 0.87 (t,
1.28 (m 4H), 1.56 (qui, 2H), 1.91 (s, 3H), 2.24
4.49 (d, 2H), 5.98 (br, 2H NH2)
f’g"“%gﬁ%;e“ NIT), 7.5 (d, 2H), 7.65 (d, 2H), %1291%506’030039
1H, NHCO). WD 2007/ 065449 P&/ DK2006/ 050039 35 le
N- [ 4Am no- 6- met hyl - 2- (4-trj uor onet hyl benzyl ani no)
25 3% ¢4 Gl ety G2y drpiolind-ylehriondipiiedyd. §-diveshvindiodenidl  N31
NO FFCl F 5 Yield 45.4 ng, 50% LC-MS (miz) 450.1
2.17. 11-1 NMR (500 MHz, DMSO d6): 1.82
, ) , ), 4.49 (d, 2H), 6.12 (br, 214,
NH2) , 1. (bm, 7.3 (m 2H), 7.35 (t, 1H),
: . 49'(d, 2H), 7.64 (d, 2H), 8.87 (s,
@EENH@D). ample 2 N\ NN?NNN" NO--J 10 2a
O

cl opentyl - N- (4, 6-di net hyl - 2- nor phol i n-4
pyrimdin-5 yl)-acetami de. To a cold (i cel water

y
To%@%lﬁ%?x%ﬂtré ﬁﬂfﬁ%ﬂtrh&‘ﬂhn -ylpyimidineS-ylamine (21 g, 104 mmol) in

ace@lt@h &0 1119) apg trmertiwle)mmn (22 eﬂ,@ﬂ;&mmbla te(rﬂblltﬁhgetyl chloride (2.9 ml,
.11. 7 |
20 £l a2t Ebuiat A B0 B Dol £ HER s O

waeT xid axgactabwih ethyledetate tdfverTHe organic pBsenwvas wakliedwath sat. aq.

s e B PSR AT e e
chrbmls:sbgzlaﬁlgd dol Salegl gz‘ogYogmﬁl gmmepwﬁw » er-éthﬁ ataat¢). Yie dbtdided @udif product
col orl ess sol.i I e %
RSAIERE oMok PGS O 4O By s 5054, Yigl J9¥4, LC-MS
(mfi ﬁﬁ 9((MH2HL = 116% 11 NNR 240, MilIz, ABMEOMdR 1 D (s, DH3.D. {65Gs, 6H)
219(s EH) 364(m,§?1) 9.13 (s, 1H).

The following compound was prepared analogously from corresponding acid chloride:

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

LLTC,
C

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); tr = 1.81, "I NMR (500
MIiz, DMSO-dg): 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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1H), 2.28 (d, 211), 3.63 (m 4H), 3.65 (m 4H). 20 WO
2007/ 065449 PCT/ DK2006/ 050039 36 2b
N- (4, 6- Di net hyl - 2-norpholin-4 yl pyrimdin-S

wélgpodf sgﬁsvd'o][mt hylbutyramde. Niy ?N NO Q.8 Bosmsooss
4, 6-dnet hyl - 2- nor phol i n- 4-y$pyrinni di n-5-ylamne (2.1
g, 10.4 mmol) in acetonitrile (30 m) and

2412 Bt Difluermpheyl)-N-6F, Grilimed -3 momphofintdeniprimidipt Sad eesetamide.
chloride (2.9 nl, 5 20.8 mml) was added dropw se.
After 90| mn the reactlon m xture was quenched with

wat er h_effhyl acetate tw ce. The
or gani with sat aq. sodium

r agen i dried over
| maghesi Msul Tate and puri fFed by flash

ochromat ography on Si Q2 (20g, gradi ent heptane- et hyl
acetate). The obtai ned crude product was

N

YIBQIMEI('S} 4 mgR0.25 inndd) inrdekthiiRil¢ GIOOI}M4zdil DivBhed Bhcetyll chldride

0455y Py ot S iced b sy BB R pad R iy e

aloavodiloo@oL) 1 wasTpoed Gne sexpmlmiimg 0p.Gildfoah), gmlﬂe with bbet@uitrile
w%%ﬁ@ia&%&%@é@?m%@w{e%é O dhelrddognddc

a€ PrapIotkIc RIS chrRefityfdddolitivg th éth@mcdint with igptaRCati dlered to

o2l S el TSGR L8 Rl 8 i

(sm@ﬁz ﬁmgo-dg\@@s’@sﬁgg%- Sl nfHle @, @%ggf‘ﬁdlmﬁﬂ "

(overla ing in
2%5 25 WD 2007/ 065449 PCT/ OK20061050039

2d2 (3, 4- Df uor ophenyl ) - N- (4, 6-di nmet hyl - 2- nor phol i n- 4
The/foflgwingicdinpousidy Wireguepatediagalogouslyfsing appropriate acid chlorides:

2e N-(4,6-Dimethyl-2-morpholin-4-ylpyrimidin-5-yl}-2-(3-fluorophenyl)-acetamide.
N N F
PN

NN

0.

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'); tg = 1.83. "H NMR (500
Mz, DMSO-dg): 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), 945 (s, 1H).
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NEINOF O To a cold (ice/water bath) stirred

sol ution of

4, 6-di net hyl - 2- nor phol i n-4-yl - pyri m di n-5- yl am ne

. : 0.25 mmol ) in acetonitrile (1 m)
Wg,g.é‘?t'7§6311‘llg)'uor ophenyl acetyl chloride 5 (0.065 PrﬁT’/DI&z.O%élo_SOO:SQ

mmol ) was added The reacti 038 m xture was kept at 60C

for 1 mn and alowed to cool. It was poured into
2f Besangis|agir(4 0t dinethyl3-mprpholin-4-olpytiwiding vh-ayeda oni tri | e

and net hanol and eluted wwth 4 M N113 in nethanol .

After evVaporation the crude product was precipitated

fromg Naﬁeﬁ\s,efm\i/o’nin ethyl acetate with

heptzp@ and filitered to give 34 ng of colorless

37 LC-Ms (mz) 363.3 (MH); tR =

1.96."H'NWR 10 (500 MHz, DVMSO-d6): 2.09 (s, 6H), 3.63
o 101-1), 7.19 (m 1H), 7.38 (m 111), 7.41 (m

113), 9.43 (s, 111). The foll ow ng conpounds were
Thepﬁﬂ@é\frﬁ;d)uﬁm &b@gm&dd;bytf&ism ghrapplogRphasESiEs (20 g, gradient heptane-

ctn{ 2eRatel Siel & pity 6804, LGP A B DD For 1 H MR (500

Mmmsm@ds)m 8 ttl sHE 1@@@1011!1151 10 qulLzH, 284 (9 Hb, 2, 2H), 3.63

chr.omat ogr | , gradi ent heptane- ethyl
(m, 4D 3624, @JW@?% 31 % LC-M5 (mz) 345.0 (MHt):.
R = 1.83. 'H NMR (500 Mz, DVMBO-d6): 2.09 (s, 614),
2 (m 4H), 3.64 (in, 414), 3.66 (s, 211), 7.08
Ta'(lstl Raaggnts ysed gorthe mrewﬁtloamsrcwgpm 1H), 7.19

NawE™ \\0 2007/ 065449 PCT/ I 10500392538 2f LEPERY ¢

2- %r@-G(Iﬂethﬁ-ﬁdhﬁ@-bﬁﬁlhnﬂzr-anaﬁb@ahﬂ- 4 545p\061571 diA9&0
4 -amide NNC' OO ~ NN The title conmpound was
“YBO®% i ed by flash chromatography on Si Q2 (20 g,

4-TaNaGoRIThy Db ARRIeCt NY1 ARfriehat €) - 3808154- 449 m,asdzs%
ICMS (mdz) 307.2 (MR); tR =184 1H NMR (

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  (6,335-9
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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5 Wz, DVMBO-d6): 0.88 (t, 311), 1.31 (m 4H), 1.60
(qui 214), 2.14 (s, 6H), 2.28 (t, 21-1), 3.63 (m
3.65 (m 4H), 9.16 (s, 1H). Table 1 Reagents

t he preparation of conpounds.
w@@%&%ﬁ ’Cat. no.  2-Chl or o- 6- et hyl - 5- nltro D 0%5%{;};0039

Pfal t z- Bauer 5453-06-5 A196%0 4-yl am ne
4-Trifluoromet hyl - benzyl am ne Al drich 3300-51-4

Inztrteﬁsliaﬁvzmﬁil(goomder <10 micron) Aldrich

%anc st er 1%%21?‘% mg“ ]161%%58{)% %%&yl ace l or IO%?‘?IIH re of the

belpiadnadels: 7065- 46-5 B8, 880-2 Mor phol i noforrram di ne
ABCR 157415-17-3 AV19985 hydrobrom de Potassi um
tert-butoxide Al drich 865-47-4 15,667-1

Relatiet yﬁhxehmgh mmcmmanm 6 P775-4

hi | d h. 459- 04-

Tl 57 §UBIRS SR ENCE SRR B o6 Ao SO ERouSy f s grsen
mv%10|33 g'h@ asséjg masnmé/ B fhe frﬁ?ﬁ? éﬂiﬁf) &1&&1@4%3 G&hl b?(%%l gléﬁﬁg, gnd was
adl u % on a va car pon I1C -
cargl i oberting (6 3 MOBp FESHBRY Bt ] Pok ek 1o UEE QV ABRL . Biomol.

ScrbH3 200, %, BO287 Hor BERG %fa@ﬁmﬁ RNArREIS tWith 1BE kbl cafidnk Mescribed
331 25-9 24,804-5 10 2007/ 065449

belgSeT/ DK2006/ 050039 39 In vitro and in vivo testi ng
The conpounds of the invention have been tested and
shown effect in one or nore of the below nodels: 5

An pdegpte pembert of CHOeBugpbly n@rmjn@fo&mmmd KENQ2 channels were
platEd &P deniie Suffle lﬁﬁ%&&é G0 Ren IR 19&910 R @V&‘ thébipdfment,

conmpoun esent I nventi on

Cellvopme sesdod bre heslag hologe W fkpeeinmdnt msblhadeﬂe'nttd\lﬁzﬂml [*Rb] over
nlgﬁt.hé)q Eh%' day ngle \é%emnent cells were washed with a HBSS-containing buffer. Cells
were pre-incubated with drug for 30 minutes and the %Rb" efflux was stimulated by a
submaximal concentration of 15 mM KCl in the continued presence of drug for additional
30 minutes. After a suitable incubation period, the supernatant was removed and counted in
a liquid scintillation counter (Tricarb). Cells were lysed with 2 mM NaOH and the amount
of ®Rb* was counted. The relative efflux was calculated ((CPMuper/ (CPMnpert
CPMeen))capd! {CPM agper/ (CPMiupert CPMeeit))1smm k1) *100-100.

The compounds of the invention have an ECsy 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 cutrents were recorded from mammalian CHO cells by use of
conventional patch-clamp recordings techniques in the whole-cell paich-clamp
configuration (Hamill OP et.al. Pfliigers Arch 1981; 391: 85-100). CHO cells with stable
expression of voltage-activated KCNQ?2 channels were grown under normal cell culture
conditions in CO, incubators and used for electrophysiological recordings 1-7 days after
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carried out according to a nethod described by Tang
et al. (Tang, W et. at, J. Bionol. Screen. 2001, 6,
325-331) for hERG potassium channels with the
ng,g,%é.g%tl ons described 10 bel ow. An adeq b
CHO cel I's st abl y expressing vol tage-gat :13_‘1%) "
channel s were plated at a4#ensity sufficient to

ield a nono-confluent |ayer on the day of the
Pl %éﬁ?ﬂ@ﬁtpoms@éml Gappslewerggivatesh by altagg stapefugrie @ mV in

incFoARBIs HrEs! t20 alﬂ’d 0P %ﬁd WD oty Fhml BGRRbr-AY 8ol pcatentlal

ni ght. On ay of the experinent cells were was
betii e domassfa@cbm@. mvr@awm Bret abe’IN@cromnee 2001; 21 (15): 5535-
5583 EThAeHBAL Ao 2 el Blandld B) ad BerBGRdated on
ux was 's XI rra ncentration

vangs parametecCior ithe thawannvmdeli(@l@s ewresat. 0E8pd¢laﬂgr ftiects on the
acti@gt?dn téﬂgl?c{%d fo:tJ’ 913 t oﬂhte%axﬂ’mfiﬁ' ; tdﬁ&lg cu}rejgt%pegé étv%ﬂeda

e superna was renove colint'e
I|qU| d scintil I ation counter (Tr| carb). Cells were

20 of 6
o 8F e Wolnforfnal U B YARGY bl RAR kg FY 1l A len Wkt shift of
the (dcGRIVBH . nb@ﬁﬂi&@:m faetdaeuin) dwpﬂéx;inaﬁl\/inﬁ(l@ﬁl\ljsamﬁm current is

o ol PR3 rie pet we

in diR5RS with Sicrdablheurdl D Qiciiditya kel epil cases | ess than
200 nM Accordingly, the conpounds of the invention

25 are considered to be useful in the treatnent of

MatinhgAsReradheaecl ated wth the KCNQ fam |y potassium
channel s. El ectrophysi ol ogi cal patch-I|anp recordi ngs

The\peyt g eonguetpd iy grevns ofiapleoice Byipg carpabeleettadetirng aimimtytering a
squitB WEBL b@entb@RA 55 ¥ s ﬁtﬁ% ordeP1CIARYE %tdan clralractensed

patch-cl anp recordings te ues I n the
by afgpie fing)| laptpextepsion i Wikzat abﬁp@mﬁ@ta@l@s a0, 21P2P%ger s
Arch 1981; 391: 85-100). CHO cells with stable
expression of voltage-activated KCNQ2 channels were
Pilogaxpime indolexd spigores| cel |l culture conditions in CO2

Pﬂo%g?%ﬁgéd?%ug%;gm;%d Feds\%ty B %9]}/ ST %lglin?éac:tlon of pilocarpine
230%“@@@5 &5 B3O mickDarl ﬁisezﬂglg TSN Urp b8ty tesalting in loss of

chan el ;H%l?/e‘{élen?é tlvat q yﬁﬁffi’ﬁ% s ep ﬁogﬁgﬁ}wtr;an%%ehavior

199:;);4{5;37,3:10325 froma msrrbr ane hol ding potential between
-100nVand-40nV(TatuIianLet al. J
Neur osci ence 2001; 21 (15): 5535- 5545). The

Ele@HeA st airedefi eed ef fects induced by the conpounds
wer e eval uated on 5 various paraneters of the

A mpdificetipaof ¢ha upaansaioranapthed ishall el Ragiadion Regdatrakck9§7, 1-12)
was QBdith Qetermine 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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activation threshold for the current and on the
maxi mum i nduced current were studied. Sone of the
conmpounds of the invention have been tested in this
wb8fhnesyd ef t-ward shift of the activation ghnesheddoose
or an increase in the maxi mum i nduced potassi um
current is 10 expected to 4lecrease the activity in
neuronal networks and t hus nmake the conpounds usef ul
Chericaf;selpure gtlresholdytestn o cased neuronal activity - |ike
The phiegiasd aﬂoselvaf( bwmeﬁét?ﬁzblﬁsﬁQﬁi@dTﬁeinﬁﬂ&t avﬂﬁli(ls convulsion was
conducted in groups. of male mce using cornea . .
meé?“é%t b e ARGH-ig m%meg%nﬁﬁqgwa e (fsﬂgsgﬁ’&r @ (hayBl/minute) into a
lat€rbllthi€Wdin Of ré@d s hidle Bicd (SQESMIS Pra ehd PRarmdEdbIesy 186, 38,
convul sion characterised by a tonic hind Iinb
69%R9%nsi on (Waz et al. Epilepsy Research 1998, 30,
219-229). Pilocarpine induced seizures Pil ocarpi ne
i nduced sei zures are induced by intraperitonea
Amygpaladiedlingf pi | ocarpi ne 20 250ngy/ kg to groups of
RatdBidelfdnf b %n%lzﬂ&tigﬂ FofS ﬁi\xfé’l%ﬁe eRE LS tl¥t8 tl}e g%rsolateral
t 0]

resulting in l"oss o posture In a perio
amygdala ddief Swrgery the animalsPivarenallogied g r@®ioverhleafdrstthy geomgds of rats

oAV }g 3 ,%%%-35§l. [ , (-4 .
Tec t réé{Is ol a 't %s(%(é%S A ?rto [pll glg ?Igir?eﬁ %g%u%lgaﬁhcf %10\/\/11ls were
stinmated ehith Kheihinitlal efieradischirgelittatdhold -ReS @ar ddily 853-5 vieek?pnd on
cacl@s u%ﬁ%.t? %eterﬂ%gﬁﬁg neg;aglihrggqﬁgg to I&%g%%qum
were nofdlr :EldcProBicepiRBoPbpHyein@ OWnieBl NeldSphdiblogy TOVE 82, 281-
f each group received an electroshock at 14 mA,
29@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 nouse, however, if no seizure was
Sideglegbser ved then the current was increased by 1 mA.
Cenlfal %elﬂﬁﬂ;cﬁgtéﬁlesiﬁ@—éﬁ‘é&@%%eeﬂleﬁsﬂfed%j mla&g urifiy @ tifhetiRe would

treatment_group. WD 2 0 O 7/0 654 ) )
rempitToIREIBEIDsENS §Capesio etk dirug rndhenied Topigelaon 193, 15, 177-

201h;E5tthy HhGsire Q80P o AoRE a&_fvi@?gtc%hﬁﬂﬁttﬁé L @ASYr Sf infra-red beams

required to"induce a clonic nvul sion was neasured

crogsed. tip s cestnpagsi OWaisn énaly | Naveapbumearology (99 36imL1369-1375).

I 0 . . ,
ot AEhoti i bl cor Bl ol BN bolipo BB ntacurca
by &6I86, re@8l, probe 687infid8)ed Aatjgcledheinkittaoiniitigrs 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, thereafier, drawing blood samples over 20 hours. Plasma

concentrations were determined with LC/MS/MS.



Rats underwent surgery to inplantation of tri-polar
el ectrodes into the dorsolateral anygdala. After
surgery the animals were all Qwed to recover before
the groups of rats 10 recei'ved eit her varyi ng doses
of test conpound or the drug' s vehicle.-The aninals
C stimulated with their initial after discharge
reshold + 25 pA daily for 3-5 weeks and on each
occasi on sei zure severity, seizure duration, and
~duration_of electrical_ after discharge were noted
1. Arapipaend kaving WeerpEpHATBYR dphy and O i ni ca
Neur ophysi ol ogy 1972, 32, 281- 294). .15 Side effects
Central nervous sysk§n15|de effects were neasured by
measuring the tine uld remain on rotarod
appar atus (Capaci o et alt Dru and Chem ca

Toxi col ogy 1992, fﬂ\ﬁpi ﬁ by measuring their
by countling t egfynber of

| oconot or acti vi
infra-red beans sedyn a te cage (Watson et
al . hburodeFﬁpbold@y 1897, 36, 1369-1375) .
Hypot herm ¢ act]i ons on t anlnals core body
t enper ature of ghe conpound were nzﬁiured by either
rectal probe or ~inplanted radiotel try transmtters
capabl e of neasuring tenperature (Keeney et at
$$%3|0|quﬁé?d Behavi our 2001, 74, 177-184). 25
\Qit:v4e] i cs The pharmacoki netic properties of
t he compounds were determned via. i.v. and p.o.
dosing_ to Spraque Dawl ey rats, and, thereafter,
‘ Rir amd ﬂiﬁ eomdesanphtts sdveed Feormdbe %rmlﬂ asmrRsting of hydrogen and
. canc tlons wer.e det with
AT TCOHOR DGR ihe PRASE ot 68 rifalt :arggot both
Hﬁdrdﬁeﬁ'y&@l and IS Becth&hwitNhBAhittogel4o {hich they are attached form a 5 to

7 membered rlng optionally containing a further heteroatom;

R} and R* are independently selected from amino and Cjg-alk(en/yn)yl, pfeferably '
‘methyl; | .

R® is selected from the group consisting of Cj_g-alk(en/yn)yl, Cs¢-cycloalk(en)yl-C.¢-
alk(en/yn)yl, optionally substituted aryl-Cjs-alk(en/yn)yl and optionally substituted
aryl; - |

~ as the free base or salts thereof.

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

3. A compound according to claim 1 wherein q is 1.



wherein: gis 0 or 1; R and RZ are independently
sel ected fromthe group consisting of hydrogen and
_optionally substituted aryh3CI_6—aIk(en/yn)yI,
provided that Rl and R2 are"not both hydrogen, or R
and R2 together with the nitrogen to which they are
. Adtsapdipd hQoLMiAg St Gny ke BPahe telsii30 10PtRRdh | B! and R? are
~containing a further %eteroatonl R3 and R4 are
injeptegenilienteripd Seire by depgen end aptiansliamabstituted aryl-Cyg-alk(en/yn)yl,

cl..6:al / |, bl thyl; R5 i | ect ed
g PRERGPLS B nel BEMRE TR 1o al k(enTymyyl -

C3.8-cycl oal k(en)yl -Cl1. 6- al k(en/yn)yl, optionally

substituted aryl-C _6-allc(en/yn)yl and optionally

5. Asompeind aceerdingriplany oge of the claied | Fawherein RgndR” together with the

. [ . 2. r [ [ TN
BB i SOTRAURE BRI GLAL bp DRI Do
fuitherheted@atod. A conpound according to any one of the

claims 1-3 wherein Rl and R2 are independently

sel ected from hydrogen and optionally substituted

- = / ' e

B e L L b
~of the clainms 1-3 wherein RL and R2 together with the

nitrogen-to which they are attached faor 5to 7., . .
- A \Germpe a?qorfé@%ﬁm%wamewﬁ&m Qﬂﬂlﬁwg 3 § gHiRER ik BRg is a 6
m gggdghgfxconpound according to claimb5 wherein said

further hetero atomis oxygen. 7. A conpound
according To any aone of the clains 5 and 6 wherein

- A o Sy SHEo e g e Wi RBRLh T &4 gorpboline
ﬁn?ing Is a morpholine ring. 9. A conpound according

o any one of the clains 1-8, said conpound bei ng
selected from the group consisting of:

N-[4- Amino-6-net hyl - 2- (4:trdfl uoromet hyl benzyl am np) -
. A %%}-{;Rorﬁﬁg}aﬁqog%g}%g ?E{y %VC‘?%B% ﬁ]l[aiﬁl%ggt %ﬂﬁ taalér’npoundybemg sePe)cted from
thd\berbdp Asfisiy@nPofret hyl - 2- (4-trifl uoromet hyl benzyl am no) -

Ayrirﬂ dirm-5-y|£-—3,3-' : ) o

N~F -Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-y1]-2-
cyclopentylacetammide, ‘
N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-y1}-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-y1}-
amide, ‘
N-[4-Amino-6-methyl-2-(4-trifluoromethylbenzylamino)-pyrimidin-5-y1]-2-(3-
chlorophenyl)-acetamide, _



di met hyl but yr am de,
N-[ 4- Ami no- 6- et hyl - 2- (4-trifluoronet hyl benzyl am no) -

pyrimdin-5-yl]-2-(4- fluorqphenyl)-acetam de,
| Horgr |

H. exanoi ¢ acid : ) '
[ 4- am no-6-net hyl - 2- (4-tri fl uoronet hyl benzyl am no) - py
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1.

13. A

14. A

15.

Tg ? ?‘m ym%ﬂoﬁnﬁf‘%w‘m 5. 2n30G ARSkdpRe iV ce@idem

acet

2P:(—”(‘ifir O orben)- N4 GrpRGy - %rmllﬂllomﬁnj‘ryilﬁﬁ”@?lﬁmé- yi-peeggde,
Id—'(ﬂ@lmﬂemyr-ﬂ'-hﬁﬂﬂ)lgﬁn—4~ yr1m1d1n—5 yI) -2-(3- ﬂuorophengl) acetamlde and

FELX%'B?IB 6@1@2@ Qmé%é(l%a@mﬂlmnél L}}rlp%/nch{m g]y yh)-2-(4-

33 tHefrop-tBid druonbitheeevfl ) - N- (4, 6- di et hyl - 2- nor phol i n- 4-

yl pyrimdin-5-yl)-acetani de,

N- (4, 6- Di et hyl - 2- nor phol i n-4-yl pyrim di n-5-yl)-2-(3-

. { bhﬂhﬁ@é’tﬁﬂg&lcﬁn@ﬁﬁtlmdﬁpr&n@ a d:@mnmd accagiing to any of the claims 1-9

ég t]ile'rl e{fq‘?@w Bgz v Iagjgugépgedll ﬁz_}f % gpén or(ljr@(_r)]relsgth?aceutlcgﬁf acceptable

BRRFB@RUEdt¢al conposition conprising a conpound
according to any of the clains 1-9 in a
therapeutically effective anpunt together with one or

AUF:F&Q&%&%%EMIA&‘}@M %c&ﬁﬁlg $ BRI 10 fR &R ¥n ﬂow jn @ otassium
d armaceuti cal

uents COﬂDOSItIOﬂ accord

Chmnc]dknnmﬁmﬁbmmhmmabmsmmg ion flowin a potaSS|um
channel of a mammmal such as a human. 12. A

_ pharmaceutical conposition according to claim 11 for
12.

A PRartraeaiigE Ndonglosition ias@urdiag t@ kclairdi 19 efes eheb&éamgent of a disorder or
res sive to .an |ncreaseg flowin a otas nL .
%ﬁﬁﬁj@}ng ISIORSIE Wogiarregied ig L dpa patassiy disorder or

dﬁbé@ﬁﬁﬁéfe%l}dd $8G96 RTdikhR of BRIkt al H&&Mﬁ%st&ﬁﬁ e m
. A 'pharmaceutical conposition according to claim

12 wherein the di sorder or disease to be treated is

@g B &l Qb p&w{d&u&d Qélcﬁdﬁmg \ﬂ'rere?rﬁﬁél&is%rder or discasc 1o be

ers, anxiety disor neuropa I C paln an
ineatgd &b naelepiad nfrain Stbe depep cgmhﬁmgpa“ seizics giisguiess, agwiely disorders,

neurg%ztwg ep%lgﬁasrgn fxl';ﬁrg fis rp%lgiec\%g rﬁ%rg ;({)Na e% p%hf %@(9%{1‘% suth 28 Kncer pain,

nmbcﬂﬁ@éw@iive disoeddng afrdkegcatizbo abiee snicaine b ithdratval) phiines withdrawal -
Egarnaceut cal. conp03|t|on according to claim

aT%“%ﬁ@ PSAdeeSU B A UINBYY sorders are sel ected from

‘the group consisting of acute seizures, convul sions,

status epil epticus,
A pharmaceutical composition according to claim 13 wherein the seizure disorders are

selected from the group consisting of acute seizures, convulsions, status eptlepticus,

- epilepsy such as epileptic syndromes and epileptic seizures.

A pharmaceutical composition according to claim 13 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



epi | epsy such as epileptic syndromes and epileptic
sei zures. 15. A pharnaceutical conposition according
to claim13 wherein the anxi ety disorders are

sel ected fromthe group condPsting of anxiety and

di sorders and diseases related to panic attack,

- bh0§g§ g?gsgegstf\:,rﬁai;%lg%@s&edl p}{]dggr g)%t tﬁuﬁ‘gﬁﬁa e%?' '&‘zs?%@f” gcute stress

agora agor aphobi'a w

disofdesd, %Eﬂerﬂizeﬂ@ﬁkiét}dﬂﬁwdéﬁ ranxiepedisérider Plrotdi genemd@iedlcal condition,
phobla and other specific 45 phaqbias,
subsimserdniuged cometl dispedasi senagasion pegelyt disoidan.i adiugpeats disorders,
sor c e
PR o 00N AR ILGRLAR AR RIS ALY A8 fencr medical
condiﬁi‘@h caaﬂ abndhdd-@duceds Hﬁ)}aé@ndﬁendﬁﬂ uné danxiety etiorder not otherwise
di sorder, separation anxiety disorder, adjustnent
%ﬁ%ﬁ%%rders, per formance anxiety; hypochondriacm
di sorders, anxiety disorder due to general nedica
condi ti on and substance-induced anxi ety di sorder and
16. mlphhmtaytelmcabmieposmnn akcheling ®eclaigpEe iWﬁl'BEim threuypathic pain and

harnaceutjc co Sit cordin i 3. .
* REHies PR FSORETH Bpat At Baribs Ao o e ?ﬁﬁﬁm hyperalgesic .
;ghs g)glgl?cf)ﬁl PHift, ﬁﬁ&fa}ﬂﬁg PRl L tORIABR; CRRSI iy de@bpathic pain

yni a,” hyperal'gesi ¢ pain, phantom pain,
ralateddp didemingd aienrat gh andoeupethd pdie tdlgedsumignandy
neuropathic pain related to trigem nal neuralgia and
neupathic pain related to mgraine. 17. A

1 7. R %ﬁﬂ@é&@ﬁﬁdap %bm‘fn@ﬁﬂ@ﬁ IabbRBIN@CO0F1 SN 93 tyheztial the hdurodegenerative
wherein the neuro %%enerat|ve di sorders are selected

digondars hee sgiosind Gomsths teronp efnsiglingef ferhesmer’ s digease, Huntington’s

S 058 S BB BB AR S e

RalikdoRSiséaséli pegsiRlopafit@pihahcidlyMA B3S bnifaon by rdtdld viruses,
or infection by rubella viruses, herpes viruses,

hemes evifugese rbOE]l‘ﬁ A CUNWHEHBY Eﬁhogqnﬁ,a’gﬁtanqt HYgeeH neurodegenerations,
DL AORIRRSE A B Sates WG QB mBXBEHENGRILOR. GHiftloRRation and

In ITE I canen I nt oxl cation

nﬁ@ﬂa&ﬂ%@@ﬂeé disenes dif sea pasphatal trieevope sisibrarsath ae pulynsuropathies
stem such as pol yneuropat hies and pol yneuritides. :
a@ polxngHidsiceut i cal conposition according to cl.aim
12 wherein the disorder or disease to be treated is
sel ected fromthe group consisting of bipolar
18. Adpsomdensicantnaidsgivn apnordefy toidiaimhl;ébwhacini thé disorder or disease to

e R kB HEP BT BRI AP ROR U oM P URRESE G pibon defci
n éggﬁyawd%d&%rected fromthe group conS|st|ng of
eep di sorders; such as insomi a.

19. A pharmaceutical composition according to claim 12 wherein the disorder or disease to

be treated is selected from the group consisting of sleep disorders; such as insomnia.

20. A pharmaceutical composition according to claim 11 for the treatment of a disorder or
disease being responsive io 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.



21.

22.

23.

24.

25.
- cBihsSOih 6 Of atkifty bod d8BRIER andRiHe &R} rele@iliotgafid, attack, agoraphobia, panic

26.

20. A pharmaceutical conposition according to claim
11 for the treatnent of a disorder or disease being
responsive to an increased ion flowin a potassium
channel wherein the disordéf or disease to be
treated is selected fromfibronyal gia, a notor

| sorder or tion disorder, s . a and '
067 REFS ribenfi-enoaimdich S ofbd SR L L BB U e or a
fkdicaBshti for At¥e RN Rh TdwWRime dotBsium tRAnEBAUE asihihel such as a
of a nmedi cament for increasing ion flowin a ' :

beeassi um channel of a mamal such as a human. 22.

Use of the conpound as clainmed in any one of clains

1-9 in the manufacture of a  nedicanent for the
Useedtiiesdmmfund o icRh&ein 0K oflt 5LElsitnsled RYihe esPaiBiveol a
to_an increased ion flowin a potassjumchannel,
WBedeaaRns &prdbe treptmenseizcdsqrder oF diseasg BEE e PPBBY ¢erangpereased

di f | ~ .
£ 35035 A B A NS SIS PR i or
dicasasftht oedial heatedsiem. sel ected fromthe group

consi sting of seizure disorders, anxiety disorders,
neuropat hic pain and migraine pain disorders, other

PR Re g'jsc%%igg [Selafiiieh x@ﬁerﬁg RGEisR@drr disease to be treated is selected

neur odegenerative disorders, stroke, cocalne abuse,

{nire diel greupnédristitiapal seiatré disotdensi arxatadiabrdarsdnéreapating pain and

di sorder.s,. such as tinnitus, 24. The use accordi to,. .
TRACET Bt UiARBIEE AUMeRBAIE G1SOiTE: Hich g Gutcer BetE TEBfadetarative
cfié’o?&@rf,@ﬁo&r, QPin AR ShiddiRe HithBRWaE cBRhIMRRdrawal and hearing
convul'sions, status epilepticus, epilepsy such as
degordeeptsiich assymmdiuemes and ‘epi | eptic seizures. 25. The

use .according. to claim23, wherein the-anxiety '

di sorders are selected fromthe group consisting of

BRXk&htoRNk ) @82l SviRRdh the SEASE 8ishi@b@ afthelce® @BinGhe group

attack, agoraphobia, panic disorder with o

carfiftiap RofiLEe separiscoavelaipte statys epibaticusgaptyGheinas epileptic
=) istory of panic disorder,

S@%@@?&?%Bﬁﬁ%%#%ggg%€ga| phobi a and ot her specific

phobi as, obsessive- conpul sive disorder,

138355 arePb TRy R Do a e obE 87 dhF e R lsegtyrom the group
subst ance-i nduced anxiety disorder, separation, A

digasdeppith agagenhgbie, Pady disTARYIThON SIS BP0 gapRRRaRkEighout history
og géﬂig tﬁmr&%p%%&%g g({}fggﬁ,a l;oc‘fjdé SALGIE 5d oA B bBEHIAE Lbsessive-

e.to gener condi'tion an
cemprlkian aisordeaty pest-teruxiagt yirdsssdisaider, ande atmesseatisorders, generalized

di.sorder not atherw-se specified 6.. The. use .
a%eee%ﬂg%%% BEFR] e ffrdpaentiehmeéth SBaiRG Syfec-induced
afby MaghAleRe sPRirfiion anxicty disorder, adjustment disorders, performance
anxiety, hypochondriacal disorders, anxiety disorder due to general medical condition

and substance-induced anxiety disorder and anxiety disorder not otherwise specified.

The use according to claim 23, wherein the neuropathic pain and migraine pain
disorders are selected from the group consisting of allodynia, hyperalgesic pain,

phantom pain, neuropathic pain related to diabetic neuropathy, neuropathic pain related

to trigeminal



di sorders are selected fromthe group consisting of

al | odyni a, hyperal gesic pain, phantom pain,
neuropat hic pain related to di abetic neuropathy,

neur opat hi ¢ pain rel ated t&7trigeninal 47 neural gia
and neupathic pain related to mgraine. 27. The use

' . cl.al I N the neurodegenerative
_neu%%é%%%gggméﬁgI%@#%%%%%“”?&%ﬁ#%he group consisting of

27.

- 28,

29.

30.

Al zhei nmer' s di sease, Huntington's chorea, nmultiple

sclerosis, anyotrophic lateral sclerosis, ..
Erouresrending Ak elin 24i whearge, hepgupdesenral v dwades are selected

X . | y - | y .
FOBSAYEbOPPLELEhel BAaRt b MLES. nlBlr BBl puipl
Ridrbag ensptropiac erhndiceds, zartadikEgkhel’atlisoms, Parkinson’s disease,
neuronal . hyperexcitation sfates su as in’ .
R RN I8 e I 1 QR ITe L G ESs, berpes viruses

: t j i il n

L S L
B@ercThieationatatescocilangy medicinzintwBdrawkbordntoxidagon and

di sorder or disease_.to be freated is sel ected rom .
ROHEP 8%195&%%96@%6? Q& ST PeBPPS e HUS Syp St Poﬁynempaﬁﬂes

AdRRhbeigef i cit hyperactivity disorder. 29. The
use according to claim 22, wherein the disorder or

di sease to be treated is selected fromthe group -

SRR S8 o RIS a0 R RS % s

fEtn Otheledrof DhSIERSE JFEhipGiaf QERRMES \Hadt Atedflon NTIFRASBEberactivity
ion flowin a potassium channel wherein the disorder
dbjordati sease to be treated is selected from

- fibronyal gia, a notor disorder or notion disorder,

spasns, nyokymia and urinary incontinence.
The use according to claim 22, wherein the disorder or disease to be treated is selected

from the group consisting of sleep disorders; such as  insomnia.

The use according to claim 21, 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 seclected from fibromyalgia, a motor disorder or motion disorder,

spasms, myokymia and urinary incontinence.



