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Substi tuted norphol i ne and thi onorpholine derivatives

Field of the invention The present invention relates
wOQosas®ls4 subst i t ut ed norphol i ne and t hi onor pheCTm&2005/000159

deri vati ves bei ng openers of the KCNQ fam |y potassium

ion a . a eful in the
S“bsttltg'fl%rfﬁﬂ'fp ‘“Blaggrtg’é’ orgﬁgﬁm (ieerév Y% ei ng responsi ve
to opening of the KCNQ fam |y potassiumion channel s,
one such di sease is epil epsy. Background of the
Field ﬂf/ﬁmihtmlti@n channel s are cellular proteins that

The Bre b "i‘rg\%n{lﬁerglélt glﬂoﬁgstlt{lﬂ%ﬁ ln{l’oq'bfg(% d{%%a%ﬁ%&g}eqqog?e

crum ¢ orl rumin out o
derivauess E&@Bﬁdn‘érs&ff&h@K@Wfamﬂy ;&dtdissam nml chametlh Than
cells and affect a vari %é hncl udi ng.
compds At Usetud ik the drsptspent éq)rge gqeé eing respofisive to

opengr% bitha 'K(ﬁ@ﬁ rf@rhil otaggltf%ﬁ‘&l aﬁl}ﬁﬁe@v&{e s6éh Fi8ERE iLpIeskynd

assi um channe es (Jentsch Nature Revi ews
Neur osci ence 2000, 1, 21-30) with a great diversity
with regard to both structure and function. Neuronal
Bac‘ﬁ%ﬂ"é‘gg"’gg}i‘%’ﬁgﬁﬂ%‘i’% which are found in the brain, are

Ton cﬂfahﬂ@lg hieYcelIERPHbMIR Baf REulARItAE AbWI0TdorR, MeBdingtassium,
resting menbrane potential, as well as controllin

calcimenyishmnide mmchmnmo.a@d oftioRti agllp-rigich shapelsciie prsearin all

anm:%fﬁ“? 51%%%{;%{ %ﬁ? % GUr %&?J)?eggﬁﬁd%%ﬁgenes have

trand}§i88loB, riﬁl\i%let&mbta@tﬁfd hied ehillskaseasetioic! udi ng cardi ac
arrhythm as, deaf ness and epi |l epsy (Jentsch Nature
Revi ews Neurosci ence 2000, 1, 21-30). The KCNQ4 gene

Hum thh\%"(g\tgr 7P %ﬁﬁ&reglg§%hg gotq%lllﬁﬁ Chétnef be“tfﬂe:@t(ﬁn%f:h Nﬁture

aSSI um ¢ i'n outer hair cel
Revi@@@ IMegvsatadcd T000y pe2 -3 havith © giehsdiwérsith Wlt\herggar@) i;ﬂ bgth

Rk L B O A B
prmi’éfntl{' E?nsﬂfl@ Bt Ghaifaididla KiNETe femlﬁg R bfdre) potdngial) as well

prot e gene in the heart to forma cardi ac-del ayed
as cm&mlhﬁg menibrdne reffoldrisation Edlowingiemedtiaotantiehi s channel

can cause one formof inherited ong QI syndrone type

1 (LQTl), as well as being associated with a form of

Onet85d185 BotaRARRIchsRN géneR Bahe KIGNQ 268ily. MOtatidnslia fotftvert of
genes K and KCNQ@3 were discovered ip 1988, and
ﬁved@l@ &y genes haverhgemshav g underlie diseases including cardiac

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

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

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

KCNQI1 (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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an inherited formof epilepsy known as benign famli al
neonat al convul si ons (Rogawski Trends in Neurosciences

WQo®8/087234 393-398). The proteins encoded by tPET/HEMNGR/000159

and KCNQ@3 genes are localised in the pyram dal neurons
of the human cortex and hi ppocanpus, regions of the
brain associated with seizure generation and
propagati on (Cooper et al. Proceedi ngs Nati onal

The gnedKONQY andd{ EMNGS Weke AR eredin 1283 dndigi@pr tokeNQatateddn

. K are twq potassi um.channel .sybunits that, form
an inhOGHE FoF B RS PTPRB B} SEBLER T PBONSHISORP U Rt i s
(Rogdwhq fj‘ré;{b@gié wg{ci/sgﬁnQéSIMJ 2309308 MTHeQl#H1@irisenBEIA by the

neur onal es. In each cell type, it is dom nant
KCNQ2 amd_rﬁ(c‘thB igagesrantocalisedinche apianmidal neyrageiof ghet vanagn| y
sustai ned current in e, _range of actihon.potenti
cortef 454 PLAPP R om B O e Qo By L B g, Estlon gd
propfgf%ao§ ddopeMrdill BEdcRBdinks Nagord Qubdsam) of serde ANBAI 2000, 97,
effects on neuronal excitability, for exanple
4914XP¥ati on of the current will reduce neuronal
excitability. Openers of these KCNQ channel s or
activators of the Mcurrent, will reduce excessive
KCNORLndriaCNaGtare ity patadsinmychtuimes stiemids thet dorinn “Magurrents”™
treatnent of seizures and ot her, di.seases and di sord{g.{ﬁnd

wherchigrepsedin véigrl He Scugentye 2 ReBrRATAYILRE PYRIS™ SHEH
in m%ﬁfq{eg Al é@ﬂgtgf)ﬁ%( ph kady éﬁlltr]%pé, RCik e iihr® ROVHRIYE; membrane

I’sor der's, epsy an uropat hi ¢ pai n. Retigabine
excitgliRBHPeind\the Drdyrsumtaided dirfentior thb eansgl faciier) peiRetia}] )

i R e R Sl 94 ESRL A v

M-ctif RAY HhsSdriBa6OSEOME 8n Welifdnal dxeRAlISH Bstekump ubtipaianst the
anti convul sant properties, both in vitro and in vivo.

curreint wils redoed nasremal excisrhalityalenass phihesq KEAKY phannels or

.admnistration . in.fat i: ' [ Ak f
ot 6 P, B B Pty DRy g
of use §h ZMRAtMER bE YEietrek AAd o8@r dRerecald Jistrders characterised by
pentyl enet etrazol e, picrot 0{'; n and,

: | nethyl -, .
excegyl epspraFanat ectivilypayChasdePrpna &&c&%ﬁfmﬁ%@%ﬁ%
. : ( el al . Epilepsy Res h 1996,
d1sm§§1f°s‘{ %’]}%B%@d&%%ﬁigﬁc?%gﬁ r eltoi gagi ﬁe i Seg(r:;:i ve in the
?ny?gala_klndling n?ﬂel o;_conplex pgr%ial sei zures,
fur r I cat] ng. t ial .
Retigafinedi 74 5 OGS0t Ret-Bp oo ARG ROk ap e Qe acid
ethyfr &Bérﬁm 4481J388s ReQITaly/disd1owa iR HP8s 1 54R RRESabifle is an anti-

educi ng the incidence of seizures in epileptic )
convusivesgugpound with a broad spectrum and potent anticonvulsant properties,

both in vitro and in vivo. It is active after oral and intraperitoneal administration in
rats and mice in a range of anticonvulsant tests including: electrically induced
seizures, seizures induced chemically by pentylenetetrazole, picrotoxin and N-methyl-
D-aspartate (NMDA) and in a genetic animal model, the DBA/2 mouse (Rostock et al.
Epilepsy Research 1996, 23, 211-223). In addition, retigabine is active in the
amygdala kindling model of complex partial seizures, further indicating that this
compound has potential for anti-convulsive therapy. In clinical trials, retigabine has
recently shown effectiveness in reducing the incidence of seizures in epileptic patients

(Bialer et al. Epilepsy Research 2002, 51, 31-71).
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(Bialer et al. Epilepsy Research 2002, 51
31-71). Reti gabi ne has been shown to activate a K(+)
w@ 05081754 n neuronal cells and t he phar macol ogRCDDKRINH00159

i nduced current displays cohcordance with the
publ i shed pharnmacol ogy of the M channel, which

Retig%ﬁi?ng RAd yﬁe\‘i’%ﬁo&ﬂrﬁ Fhe% I{Qg ERerelfNCRAA M ddusChanne!
eteronul tiner. I'S suggests that activation of

pharn@ig2ly Df ¢hia mieksd crasenbéisplegponmsiopdeance writhsherpublisheie

pharricolqag i B ISAAR A SO0 B S e GhD AN PHS)

chanidl B_@t’éro%ﬁﬁﬁﬁﬁr.%’i@u@%es@‘thﬁtﬁ%ti%ﬁ&l FER AT chayhelaivey be
simlar uses. KCNQ 2 and 3 channel s have al so been

responsiplerforesbnoofibe apticogunlsans dcti vityrptidiisagsnt Q¥igkepdarital.

' W ckend | xq1S86 ' .
e A SRS ot 85180 UL 8 cn b
same TRsHhiE bR rBayiaae sheien ukaspot hesi sed to be active in both

neur opat hi ¢ pain and epil epsy (Schroder et al.
Neur ophar nacol ogy 2001, 40, 888- 898). Reti gabi ne has

e . . _ ;
KCNQLE b PO AP BB Bt Tn B84 LTOALS of
neurdq_daghimpan JWlickeatierodt aPtSaciangor dGpyr&00Bce 4681actdR0021854.7),
and it is thus ested that opener f K . I
and BRG] S0l gt BAte UG BAPRCF 56 BOrRATNErLa g
: ' [ i NNEI188 8-
me A (e s et vaLs®
898).system areas associated with pain (Goldstein et al.

Soci et yf or Neurosci ence Abstracts 2003, 53.8). In
addition to a role in neuropathic pain, the expression

RetigdbindBMOa1k® bediANWA 16 be Berdfi@idllih gaifdl atodehcbfdeusmpathiopiin
anglia and in the trigem nal nucleus caudalis inplies
(Blackhumn-Mpareeans! JensepHegepesh danard onByaunese@r o8, ¢

SO A ) . . . . '
o5-EE R TR AR e TRt 6 00 AGHASIAN BBt v
treatihg paintdsdiléers isludaigenduatatti®Rplainf. or KCNQ 3 and 5, in

addition to that for KCNQR, are expressed in
astrocytes and glial cells. Thus KCNQ 2, 3 and 5

The RRAREES o RYNIELRNAOIHRRING s B¥PGHRIA i tadihiaWH bihek Bertifid
e%l\é ancﬁ%ontﬂqute to the ﬁeuroprolt ective effec?s of
nervd{GNEstemamers|aswpetet witlf Mod 4Geldsadin et BoSodery ey Neuroscience
Neur [ e Abstracts 2003, 53.9). Reti gabi ne and
Abs”ﬁtﬁe%%%& modul at ors may thus exhibit protection
agai nst the

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

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

Recent reports demonstrate that mRNA for KCNQ 3 and 5, in addition to that for
KCNQ2, are expressed in astrocytes and glial cells. Thus KCNQ 2, 3 and 5 channels
may help modulate synaptic activity in the CN'S and contribute to the neuroprotective
effects of KCNQ channel openers (Noda et al., Society for Neuroscience Abstracts
2003, 53.9).
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neur odegenerati ve aspects of epilepsy, as retigabine
has been shown to prevent |inbic neurodegeneration and
wao besespsessi on of markers of apoptosis fol | oweyDK2005/000159
kai ni ¢ aci di nduced status ebilepticus in the rat
(Ebert et al. Epilepsia 2002, 43 Suppl 5, 86-95). This

Retlggggﬁle'aﬁdethéﬁkegﬁﬁl%dﬁl‘a{qrpﬁﬁygﬁfs e%;ﬁlhﬁr_olreercﬁgﬁ 8shaNMhe

epsy In patTents, i.e.” be anti-epileptogénic.
neurddepérgediive espeats cilepiberispoas retigahinetlansdsen ghowe to prevent limbic

e R e BBRP SRS ARRHAS B e s
indudeH s %ﬁﬂéﬁ%ﬁ@ﬁl thPkratRBBENBC! DYl k2P5002303 Su%ﬁlfﬂs, 856%).
It is thus suggested that these properties of | )
This may ihgebieteyangedfonppiesentineND Misgiassiosrod epigpsyria patents, i.e. be
. neuronal. na ' ' .
i 0000 TR DS USRS G B MRim of
hippdcaeabinandlingfin figdiagdegehamddel of chidans esyelamtlelnd Tober et al.

di sease nodi fying (or antiepileptogenic) in patients
EWOW‘(W%H?W@J?\/M”@QP&Q@&W&@ %ﬁt ﬂ%\?g?-sant conpounds
such as benzodi azepi nes and chl or et hi azol e are used

clincially in the treatnent of the ethanol w thdrawal
It is thysisirpgestecathat thesetpropartes alivetigabineudrsbotherciOPelmedulatays

abapentin, are very effective in aninal .nopdels of
may Py SR QIR B ARR CREDY Soes s Pe R AR gy bt
compRindd By bd 87 @dk-in IR 1R8BREH of RAlroQ@éSdierATVel ERAYE| STbe
conpounds such as KCNQ openers are thus expected to be

discasé medifying (orantinpideptegedicd iropaticpiRnaith 6pilENQ 2 and 3
subunits are found in brain regions associated with
anxi ety and enotional behaviours such as bi pol ar

Givefl itlsR badonGuldant BbRPOGRIIBUGH avtitnacdigaslifes(:Bdgaturaktitizole
al . Jour nal of Neuroscience 2001, 21, 4609-4624), and
are upest gligsisilyién the ticapannt efithy cthapp\uithdradwheyndioma pndhat pther

. - e ¥ :
aniicB AL oo e BB, METEhreftoll m ARSI Flodl or s
syndfinfetW stkométad | Neyraygedmant/o gor99d) 3ant36Oeliyonnus exgreet that

used in_the treatnent Of}&lt | ar di sorder. Thus,, KCNQ
other R SISPR, COBPEET T A KD 0PRSS RIS PSR dP o
effecils H B& Sn@idnbi pol ar di sorder. WO 200196540 di scl oses
the use of nodul ators of the Mcurrent forned by

expressi on of KCNQ@ and KCN@ genes for insomi a,
ool P RS R8 RSE RE S B,
and emotional behaviours such as bipolar disorder e.g. hippocampus and amygdala
(Saganich et al. Journal of Neuroscience 2001, 21, 4609-4624), and retigabine is
reportedly active in some animal models of anxiety-like behaviour (Hartz et al.
Journal of Psychopharmacology 2003, 17 suppl 3, A28,B16), and other clinically
used anticonvulsant compounds are used in the treatment of bipolar disorder. Thus,
KCNQ openers may be useful for the treatment of anxiety disorders and bipolar

disorder.

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

disorders.



10

15

20

25

30

di sorders. WO01/ 022953 descri bes the use of retigabine
for prophylaxis and treatnent of neuropathic pain such
w@gooalsosyni a, hyperal gesi ¢ pain, phant om pai nPCT/DK2005/000159
neur opat hic pain related td di abetic neuropathy and
neuropathic pain related t o m grai ne. W02/ 049628
descri bes the use of retigabine for the treatnent of
anxi ety disorders such as anxiety, generalized anxiety
WOM/®aptR descpiben the asxoixetigaboirsios smpbyhxﬁqml@ﬁrw@nent of
di sorder, soci ho erf ormance an o
neurgpslie b7l e log Vg ahelisis Ph g3 LA ERAig Rain
relat@to W$HTRE hel%ﬁahyl BAG ned W RAGO PRI blakal todhiesider S,
separation anxi ety disorder, agoraphobi a and speC|f|c
phobi as. W7/ 15300 descrlbes the use of retigabine
treatnent o e r
wodB4gh R ab FEPL LG e Lt ARUIBAERE R RIS CL RAEATE BLOHER,

such @b efkidty, g@ﬂefdlizb@ apa et Iddsdider qmﬂlmmmty Ogtisessiveadomnalsive
sclerosis; Creutzfel d-Jakob di sease;. Par ki

disorgess Sossl Phab B GTHAIGBE ST IRFF Gy CHEF DA BRIes, acute
stres) R,Ibgtﬁﬂ g@ust'h?e'n@ﬁﬁ d@&cﬁ%%h&ﬁﬁfa‘?él%%&%ﬂgse%ﬁﬁﬁgg al¥iety

ruses, herpés 'viruses, borre

disordenk agomaplpdi hagkspscific phobas.i nduced neur odegener at i ons,
neur onal hyperexcitation states such as in nedi canent
wi t hdrawal or i ntoxication, and neurodegenerative

wOosh fﬂ?&r()@ %’é&r{ﬁes iRauseef fd@ﬁg%lﬁ& f0IEhY QESmMENS bERR FOEdEeAsative
pol yneur opat hi es and neuritides. Hence, there is a
dlSOl@BEaUCTd%Aleem srdwese e‘,%mpngmass chowspe Felgrogisgaeleag multiple

e RBEREL Sl SR D s PR R AR Bl

diseds€) @m&m@eﬁm&m&mmﬂmmahmmﬁpeelme r&ﬁé@h@fopﬁﬁn&s
KCNQ am |y potassi um channels, such as retigabine.

being pgised Byrawiella virgsrs, rperorBISey bpreliarand BRIy BaBRessS
traumg' i S&O&%&{lﬁ{gﬂl{ﬁ &‘%Iﬁ ggﬁﬁexcﬁgﬂlsﬁ%{a‘(ésts\éc a5 in

erac I ons I ons, Dbioavaila Ity,
medi@@ﬁlemowlthcfra)wmdraiﬁbkﬂcatyon amiammacﬂegsmexbtllve tisordees afibe i ¢
stability, nenbraﬂe pe neabi | g b|||t and
perigheiy! Apabs &y sterysuch aFpaly; nﬁﬁbrPB%tb’r‘% At B y§’ﬁBﬂn &r amet er s
may | ead to inprovenments such as: an inproved d03|ng
regi me by reduci ng the nunber of required doses a K
Henexg therois aggtedtilesite @t novel tompawndsnwhich mrerpbtenpereners of the

Kcﬁgﬂ’&ﬁf&géﬁsm Ucedside effects, enlarged

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

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

e case of administration to patients on multiple medications,

e reduced side effects,



i nproved tolerability or inproved conpliance. Sunmary
of the invention One object of the present invention
WO 20050860Vi de novel conpounds, which are pot ePtT/DK2005/000159
openers of the KCNQ fam |y ot assi um channels. The
conpounds of the invention are substituted norpholine
a ' Is derivatives of the general fornula
° %glra%géilo‘@a?ﬂ@rcéo Maherein g, WX, Z, R, R2, R3, R4,
o RimpRfredanéletabilay er as defined bel ow. The invention
provi des a conpound of formula | for use as a
* meEipeeyed pmplipRee; nvention further relates to a
pharmaceuti cal conposition conprising a conpound of
formula I, and the use thereof. The invention thus
5 provi des a pharmaceutical conposition conprising a
conpound of fornula | and a pharnaceutically
Sumpapept teiBvedion er or diluent. The invention provides
One c;ﬂﬁ&t U fhg_%es%nﬁ‘ﬁ 18 Gs &f prbAlEWoRel conPouhfe wHiSP Aok
of a nedicanent for the ‘treatnent of seizure
opengts sbthded SN Qaflamiilg tpptasiismrchienrs]s. neur opat hi ¢ pai n and
m grai ne pain disorders or neurodegenerative
di sorders. The invention furthernore concerns the use
10 The RnRUENTAHS thvehtidnareRtiutdd R rpRilhe dnd thibmesihoting  of
sei zure di sorders, anxiety disaorders, neuropathic pain
derivatinets if reagemerap firmuldi Iy salés herspf neur odegener at i ve
di sorders. Detailed description of the invention The
present invention relates to substituted norpholine
and Rai onor phol i ne derivatives which are potent
opengr s j/m@yQ pot assi um channel s. Accordingly, the
pre inventt™@3 relates to substituted norpholine
na~g.ronpr phol i ne derivatives of the general fornula
ITwherein'qgis O or 1; Wis Oor S; Xis CO Zis O
w R4
R7 R ° )

15  wherein g, W, X, Z, R1, R2,R3, R4, R5, R6 and R7 are as defined below.
The invention provides a compound of formula I for use as a medicament.

The invention further relates to a pharmaceutical composition comprising a compound

20  of formula I, and the use thereof.

The invention thus provides a pharmaceutical composition comprising a compound of

formula I and a pharmaceutically acceptable carrier or diluent.

25  The invention provides the use of a compound of formula I for the preparation ofa
medicament for the treatment of seizure disorders, anxiety disorders, neuropathic pain

and migraine pain disorders or neurodegenerative disorders.
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R is selected fromthe group consisting of hal ogen,
cyano, Cl-6-al k(en/yn)yl, C3-8-cycloal k(en)yl,

w@08/08W64 oal k(en)yl - Cl. 6-al k(en/yn)yl, PCT/DK2005/000159

hal o- C1- 6-al k(en/yn)yl, hal®-C3-8-cycl oal k(en)yl,
hal o- C3- 8-cycl oal k(en)yl -C 1-6-al k(en/yn)yl,
MLV h.frfﬂ% H B 1S LA thﬁﬂ@ﬁ’bﬁ’%ﬁda@ﬁlﬂa ethod
The%v gﬁlcyc fxé%%)r?by SCl (Lil al k(en/%)/n)yl oxy; R2 is "
of trsathreqt eﬁbefzrumﬂl‘sdréelg,r wpsty: dissidsts, nguiopathid Rﬁ}ﬂaﬁnd BYygrAke
Cl-6-al k(en/ cl oal k(en)yl,
paingdjsegdiy £ SRR P R Can vy o1
hal o- C1- 6-al k(en/yn)yl, hal o-C3- 8- cycl oal k(en)yl,
hal o- C3- 8- cycl oal k(en)yl -C 1-6-al k(en/yn)yl,
Cl-6-al k(en/yn)yl oxy, C3-8-cycloal k(en)yl oxy,

al k I 6-al k(en/yn)yl oxy, optionally
Detéﬁeﬁ%*ﬂgﬁ f]g’r‘f) ﬁvemg&opt ionally substituted pyridyl;
The\Waése i 1ﬁveﬂﬁ©ﬁyélaa@eb ppstitdied morpholihd arrthﬂhiqmm‘phslﬁnet ut ed
with one or nore substltuent3| nde endent | y bei ng
derinativeg aichere gotgniqnreassy qF HCN %;#Bﬁ 13 &n)yl or
C3-8-cycl oal k(en)yl -C 1-6- al k(en/yn)yl, R3 is selected
fromthe group consisting of
AccGﬂdmglyahk preenént ml)\gelntlmrdkatwml sob$ti@ted)nporpholine and

Ioal k /yn)yl
thlommléép QPIRYaé %S/‘i‘)P gel}ﬁra ‘Slegcl)/ozall)/k(en)yl,
Ar - C3- 8- cycl oaI k(en)gh-C 1- 6 al k(en/yn)yl and Ar; and

each of R4, R5, R6 and Fkk i/gz)i ndependent |y sel ected
fromthe group con ’ng X0 Q@ogen and Ar; as the

free base or 3}&\1 eof . In one embodi nent of the
compound of f d“l s 0; in another enbodi nent
of the conpou Iﬁ“orrrulal qis 1. In a further

enbodi nent of ot'hg I%Q)rrpound of ®ormula |, Wis an oxygen

atom in anot ﬁer enbodi rent Wis a sul phur atom In a
whdrsiiht her enbodi nent of the conpound of formula I, R is

selected fromthe group consisting of C
qis3-@-lcycl oal k(en) yl,

.C3- 8-¢cycl oal k(en)yl -Cl-6-al k(en/yn)yl, hal o-
ng)-%r-%ycl oal k(en)yl, hal o-C3-8-cycl oal k(en)yl -
X idedr al k(en/yn)yl, C3-8-cycl oal k(en)yl oxy and

. C3-8-cycloal k(en)yl-C i-6-al k(en/yn)yl oxy; in another
Zisdppodinent R is selected fromthe group consisting of

hal ogen, hal o- Cl-6-al k(en/yn)yl, Cl-6-alk(en/yn)yl

and cyano.
R1 is selected from the group consisting of halogen, cyano, Ci-alk(en/yn)yl,

Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yl,
halo-Cs.g-cycloalk(en)yl, halo-Cs_s-cycloalk(en)yl-C.¢-alk(en/yn)yl,
C1.¢-alk(en/yn)yloxy, Cs.s-cycloalk(en)yloxy and Cz.g-cycloalk(en)yl-
Ci.¢-alk(en/yn)yloxy;

R2 is selected from the group consisting of halogen, cyano, Ci¢-alk(en/yn)yl,
Cs.g-cycloalk(en)yl, Cs.s-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, halo-C;¢-alk(en/yn)yl,
halo-Cs.g-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-C.¢-alk(en/yn)yl,
Ci¢-alk(en/yn)yloxy, C;.s-cycloalk(en)yloxy, Cs.g-cycloalk(en)yl-
C1.¢-alk(en/yn)yloxy, optionally substituted phenyl and optionally substituted pyridyl;

wherein phenyl and pyridyl are optionally substituted with one or more substituents
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Typically, R is selected fromthe group consisting of
hal ogen, cyano, Cl-6-al k(en/yn)yl, halo-C
waz@smskéen/ yn)yl and Cl-6-al k(en/yn)yl oxy. ToPET/DKR@S/000159
illustrate without Iimtingthe invention an
enbodi nrent of R is hal ogen; another enbodi nent of R

1ndé&§:ng¥rgtﬁptz 1?%‘ & @@mm)yptﬂg-cyﬁoalk en)l%l or

anot her” énbodi nen i s hal o-C
Cs. s—éymaﬂ((en)y%@lymik(adm)brbr enbodi ment of R is
Cl-6-al k(en/yn)yloxy.In a further enbodi nent of the
conpound of fornmula I, R2 is selected fromthe group
R3 Wcﬁd‘ﬁkﬁn‘ﬁ{e ﬁguﬁc&iéﬁsltlﬁglbk(ﬁmalk(en/yn)yl Cs.s-cycloalk(en)yl,
cl oal k(en)yl 6-al k( hal o
Cs. egycgoaég(@n)y@q((sgﬂg(@}/yn)yl Ar-C;. 6-alk(en/yn¥yl Ar- C3 8~ cycloalk(en)yl

ArfEs B RN LB aRA L Gha Sasbdg(en/ Yy V1

C3- 8- cycl oal k(en)yl - Cl1- 6- al k(en/yn)yl oxy; in another
embodi nent R2 s . selected fromt p consi stin
eachawf 8deR?> Rappd Réis @d%wé@ﬁlwﬁﬁe gieaar%tréﬁ?%s‘f ggo%f

Typically, R2 is selected fromthe group
hyd%] snlc%ltap%g of hal ogen, cyano, Cl-6-al k(en/yn)yl,
haI o-C 1-6-al k(en/yn)yl , Cl-6-al k(en/yn)yl oxy,

i onal | tityted phenyl and optionally
as@%@??’??ft d"ai&ﬁ% f To further illustrate wthout

[imting the i nvent| on an enbodi nent of R2 is hal ogen;
anot her enbodi nent of R2 is cyano; another enbodi nent
of R2 is Cl-6-al k(en/yn)yl; another enbodi nent of R2

In('a;lsf h a%11<C1 t/%§%e§ﬁ(0§%0wa&%%&%§ hﬁqs &rrbodl nment of R2 is

another enmbodi’ment of R2 is

in APtHed Bﬁhbb&inﬁelnbﬁﬁﬂhé vbragoptiedtifbimiadtdien. enbodi ment  of
R2 is optionally substituted pyridyl. In a further
enbodi ment of the conpound of R2, optionally

In 2 Hﬁﬁ%{' EIHB m@Ht%Mia cott AR 2 lua B8PS dd dyednRsh dy!

e su stitute one or noré substitdents
uunmd&pemﬁedmmynﬁéheﬂmhﬂumaanthe group consi sting of
hal ogen or Cl-6-al k(en/yn)yl; in another enbodi ment of
R2, phenyl and pyridyl are not substituted; in yet

In RARIHRLEMBENRRLRhEhe mpRndRR b @A 1 RISY b@&dtéditfﬂﬂn the group

phenyl and optional |y substituted pyrl dyl are
consigtiog iof Gb.edydballi(en)d, Cubesiclaallepn)yl-C 6-alk(en/yn)y1 halo-

Cs.g-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yl,
Cs.g-cycloalk(en)yloxy and Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yloxy;

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

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

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

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

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

another embodiment of R1 is Cy.¢-alk(en/yn)yloxy.
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in yet another enbodi nent of R2, optionally
substituted phenyl and optionally substituted pyridyl

W@e@®ss8ist i tuted with two substituents; in yetPENDKR@®S/000159

enbodi nent of R2, optionally substituted phenyl and
optionally substituted pyridyl are substituted with

In 4 fLRE éxglpcg%hin%%fdr}r'uttﬁeacc n'?pc%g& B rl%agl't:’ggq% Bke OfothMBe group

corrgoun I's se romthe group
consitisg sf CngeydlodleR)yt, i seykloa@n)yl-Ci¢-alk(en/yn)yl, halo-
Ar - C3-8- cycl.oal k(en) yl Ar- C3: 8- cycl pal k(en)yl -
Cg-mycgaélf(@%@/%—ég-g-c%gq@@}%y}-p1ﬁ§ll§§gn/§lg)p' gct et(j fzgm t he
Y i ] | :
O D Y e e A et oy
in afpthet ebedikieehRY 9 selecteddromn the greun eamsisting oEhalegea, halo-

without lipiti the jnvention an enbodi nent of R3 is
C"Cal.ﬁ(Feé’?yﬂ)Yl’ mﬁaﬁ@?n/y@%%‘ﬁe" Y&bodi ment of R3 is
TyficalB, R2Gh sédtéERdml thEatbu candidtiap/of Axvken, @paidier

enmbodi mnent of R3 is Ar-C 1-6-al k(en/%n)yl ; _mt her |
C1-enlsean yrowh hetp-Gra-alk(epyn)yilrCas-glkientya)ylenb ontionshy supstiped

. l...AL1 IS selected fromthe group

phe%%ﬁ%%%ﬁlﬁggﬁ%p |uger(11aqylrf§g’1$ubst ituted furan, optionally
To Surfiset iltustred wiktioar bingtingohe inveatidryarserhisddimented R2 is halogen;

ui noline, optignally substituted indole, optionally
an q’%?émbpa’cnéedltﬁft/}{gﬁ? @?1e; optionally substituted pyrrole
anoRitd eg%uﬁﬁ@%ywqp@f_g.mtﬁ%wgzol e; in another

enbodi nment Is selected fromthe group consisting of
anotiptrieotbatlingens b BLiis baled prad(gn/yn)ypt i onal |y substituted
t hi ophene and t.i anal ubstituted naphthyl; in
an%"ate_ﬁ@f’ag%’éafﬂgﬁi 8A?'a€k§en§'é’|?@8f%d fromthe group
andiiRehibot e bf RRUE Oftadrally Sutkatutddugiedylphenyl
optional | y substituted thiophene, optionally
anoghgysmibodineent e BRtngpticnady sttt %dslibst i t ut ed
2, 3-di hydr o- benzof uran; in another enbodinent Ar is
sel ected fromthe group consisting of optionally
In $fikgikt énbedimphiesiithe andpaptliod Rl bptianalig sulistitieet phenyl and
pyridine. In one, enbodi ment, of the invention, Ar
optiqagHy wﬁl&l‘tﬁbpmﬂéfi mayd%e GBiyted téf&ﬁ (ORE Ry morgsbsinents,
i hi LR QPRI N eroBPE&RNENE bf BB &t Slalk@hoRIyPRE
mdg o%ftltlwo%]a%ty s%gtél%r&gd 2, S-gi hydr%- benzlo6furd§n. §
in another embodiment of R2, phenyl and pyridyl are not substituted;

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

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

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

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

Typically, R3 is selected from the group consisting of Cy.jp-alk(en/yn)yl,
Cs.g-cycloalk(en)yl-C.¢-alk(en/yn)yl, Ar-Cy.¢-alk(en/yn)yl and Ar
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Typically, Ar is selected fromthe group consisting of
optionally substituted phenyl, optionally substituted

wmaphosnrs4 optional |y substituted pyridi ne, opPCDDERIOF/000159

substituted 2, 3-di hydro-beng2ofuran and optionally
substituted thiophene. To further illustrate w thout

To bt 10 SO oo CURR iR MbcRlm el R3S o
Ci.#valli(en/gplyl;onal | y substituted naphthyl; another
nmbodj nent of .15 optjonall ubstit uted pyridine;
anoﬁwa?w_égglg}%af ﬁéﬁtéw‘g’ﬂlﬂaﬁg“@%]rébﬁﬁ Wygﬁglst i tuted
anofhed eRbbYiticdt BERZ of AL an;-a RV hgyl; enbodi ment of Ar is
optionally substituted thiophéne. In a further

anotreb entbodimtend6f Rhes Anpound of fornmula |, Ar refers to
optionally substituted aromatic systens of 5-10 carbon
atons. Typical ly, such optionally substituted aromatic

In eSsth@Bmfdidedtbf ey oah® 68 foamelaske he 6 etkcfeddom the group
optionally substituted phenyl and optionally X
congigting pf entionaliv prbstiated furngoptignpihy pubs thidapleopptionally

Ry : L
subgtgtggta ;‘éﬂgqog%\e,aﬁgl%%lﬁlcéu’gyﬁueeﬁgﬁcg?é g??S&é%gﬁﬁgeg &rlmldlne,
optishglesubstituted] pydrods ardl qpaivbally substitstedroxaz@gl aced by

. heteroatons i ndependently selected fromN,.S,. or. O In
in agothgy emBPAIERBLAT Wéﬁlﬁc%ﬁa f‘t%ﬁbt?’& SHYBLARESISENE S RtieRellY such
' ' SraddQiRphSncat BRLALIIyRubSiteRE bON
Subgt?ﬁoﬁr?g%g%qéléﬁh%@%%ﬁb% %lr 4H§)tgr bon at(%rrs aryzsur e|lol aced
naphthyhet er oat ons is sel ected fromthe group consisting

. of ~optionall ubstit ut ed ridine, optio |2

in aiieF poBpSmbh b prekita Sher Bkiar i B S dRaetian,

subSiute@Mehy, sptRshily iRdtuidd tzophene, Opfidrallalshistituted naphthyl
substituted qui noline, optionally substituted indole,

andoqritiopallyy substitatesh 3, 3-dibydropbeanzefusdnir o- benzof ur an,

. optionally. s it i: .
i AR} kS PAT) TS oBBHR A gy
subepimzeal Iﬂxeniﬂyam'kla)@tib?/allysubhitmpg poridinky substituted
aromati ¢ system.of 5-10 carbon atons erein 1, 2,
In Gte CRROAITBON 4 BBV Bnr IR DY HELLY SUtaeq wienyl
I s ] oo . _
OptIoT agf El%tltlg%% iyg, o@HQnﬁBf%bﬁlithﬂég tl%}t)}%f: b gﬁﬁdrﬁéﬂy

Itute e, optironally substitute

subgtiBiedi hy-dilgtlernbafzafiean. and optional |y substituted

o BRES s P Shu RSE e a1 TR0
opt%{alri}é W&%g&ng/{ﬂi&yﬂ,%ﬁmgi%bbtﬁuﬁa ipRadiay dsdopallyasubbtituted
2,3-dihydro-benzofuran and optionally substituted thiophene.

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

another embodiment of Ar is optionally substituted naphthyl;

another embodiment of Ar is optionally substituted pyridine;

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

another embodiment of Ar is optionally substituted thiophene.

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

substituted aromatic systems of 5-10 carbon atoms.
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-CO-NHC -al k(en/yn)yl, -CO N(C1-6-alk(en/yn)yl) 2,
-NH2, -NH Cl-6-al k(en/yn)yl, -N(Cl-6-alk(en/yn)yl)2,
wo 3088’54l k(en/ yn)yl, -SO2-Cl-6-al k(en/yn)yl , PEBORRN0S000159
1-6-al k(en/yn)yl)2 and - SOANH- C 1-6-al k(en/yn)yl, or
two adj acent substituents nmay together with the

Typ%agr@g%% % 0%518&‘?1%\/% chh Eafd?ﬁéf casrygteﬁfsto@eh@ctaf%wném%

opt [ onal contalins one, two or
selectedefieorh ep‘emrmﬂty cubstituted patyh md wttnmdllyrsﬂistlmedl mphthyl.
optionally substituted with one or nore substituents
i ndependent |y bei ng hal ogen, Cl-6-al k(en/yn)yl,

In acﬁrtﬁelcéfﬁl&da%&{t%@)ch/é oon%uﬁd & frRlldK AR kfbrso a optionally
1-6-al k(en/yn)yl, ha -6-al k(en/yn)yl,
subﬂlw@darm@m gynt)eyis of § l@rcadmn&t@nk (v\éﬂnveyhg s é>oy 4 carbon atoms

od ment uted with
are B?Pgacgg bHE‘F eemsau(ggi ntde Yo gmi%ﬁscﬁlleeﬁgeﬁdd%é%fll y tégé% Er?g hal ogen
In Ofurthéd @n&dhnémaifkﬁeemﬂpmwa of formunel, fuoht dpeionglvoditierd
of the invention, S substltuted w th one or

arogl@ﬁ%@ﬁ%ﬁf %mﬁa@@aﬁmﬁw 188 lng- B Ar 6 gaRon gfoms are replaced

by heBalbR Kol 08 e Gtpf oY of obonaly substted
pyridimm, bpn@laﬂlheubsm‘mtad thoophane, ejphonlalfyesmbstﬁﬁted\funas, optlonally
bst d with hal nb t. Ar i
subgiie bt QRtpREIs B e SR SIARE B B IRl
optﬁfnal‘l\% subRti RSt 3Jdiﬂy%90 %ﬂz@ﬁﬁ‘@ﬁ E%naﬁl‘y@uhﬁtﬂﬂﬁe& RyMidine,

another enbodi'ment of is substituted with
optiohaldy aubs(rewww@a@d ommalﬂtewb@m@ﬂ qremleof Ar is

un-substi t ot h d| e
Tyige Pen ol ABARE R AR e Rhn oY ediBonioms rhspein
1,228 drg oﬁ%ﬁta'tdrhg &d r&pl&d&d%yﬂiétb‘i@dtbme[Hs%lec&ﬂ(ﬁdﬁet‘he group
enmbodi ment of Ar is subsfituted with 3 substituents.

congisting pheitionaky subsfimtedspyridings apidanedly sebstiguek.Atdinskanl a
benzo n@@%mr aﬁ{drlip?i%n%lgtﬁsglﬁast f‘ed%lo@%len%nd RS is not Ar. Another

0 comnmpounds of general formula I
wherein at | east one of R6 and R7 is not Ar. Yet

i BRSSO T, €1 8488 (16 coTPUNS oL SRneral o
witBofie BPIof¥ substituents independently being hydroxy, acyl, nitro or cyano,
-CO-NH-C¢-alk(en/yn)yl, -CO-N(C,.¢-alk(en/yn)yl),, -NH,, -NH-C.¢-alk(en/yn)yl,
-N(C,¢-alk(en/yn)yl),, -S-Ci.¢-alk(en/yn)yl, -SO,-Cy.¢-alk(en/yn)yl,
-SO,N(Cy.¢-alk(en/yn)yl), and -SO,NH-C,¢-alk(en/yn)yl, or two adjacent substituents
may together with the aromatic group to which they are attached form a 4-8
membered ring, which optionally contains one, two or three heteroatoms;

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

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

In one further embodiment of the invention, Ar is substituted with one or more
substituents independently being halogen, Ci.¢-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yl,
Ci.¢-alk(en/yn)yloxy.
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Yet anot her enbodi nent relates to conpounds of general
formula | wherein at nost one of R3, R45R5, R6 and R7

wW@ovpnsEes Ar; yet another enbodi ment rel at es POI/DK2005/000159

conmpounds of general formulla | wherein at nost two of
R3, R4, R5, R6 and R7 conprise Ar; yet another

To @g@&%ﬁ& é?ﬁttqﬁ?i:teiﬁg g@;&g&&%} af r&%ﬁﬁﬁéﬂt 8%% R Bsthtuted

rein a
witlchalpgense Ar; yet anot her enbodi msnt reI at es to

ano GO o IEE ST L S 2 S0P ot
anoﬁlgmﬁHMﬁleH{ of J&E fs%sufr&éc[%tﬁ hlaldA@FJ ﬁk(&n%)ﬂoes not

conprise Ar: yet another enbodi nent rel atés
anothenprobodiment ofgsnie sabstitweduiith G1.cvligewymyREydo e s not

amoftgrRBhent o Eris EARUPOIHE | wher ei n R docs not

ano8RIMBhbSANAhS oAt is 3Fekiineed fARAGubBRtertel ates to
conpounds of general fornula | wherein R7 does not

anoignpipbedimant 1é wResitieh ithe) Sbeduens;:conpounds  of
anoﬁﬁp gll;lgé) ih2h 1ts sﬁ‘@ﬁﬁlﬁh@ Eﬁtﬂ %%ggﬁ& tgonfiguration on

e car on a are attached is the
S-conf guratlon Anot her enbodi nent relates to

ounds of general formyla I he. st
Onec%mn? BB B R C?IHBO‘EE‘IS ge%ﬁ? M%ﬁleﬁhat 9?%%6 of
R4%§£R§"j§ aghgd is the .*-configuration. Yet another

diment relates to conpounds of general fornula I
Anatharesibodithent s¢letes to compdugds af ganerad formuta kaherein aalagat ang

R7 are attached is the S-configuration.
Of% dg%i«s %n‘oodi ment relates to conpounds of general
Yeif bRt BmbodhRhBlelitdshe c6inpb@Rls@PREhgalrfainngs I oetdiat least
carbon atomto which R6 and R7 are attached is the

three-of &4f R§URGENGRT avenotaot her enbodi ment rel ates to
Yetaa0har Qndﬂs)ocﬁ%eg{e r%FaE[e%l to fcgﬁl%hr?dslof\ggﬁerrﬁl metuhg 1 WheFiPat most

one of R3, R4, R5, R6 and R7 comprises Ar;

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

two of R3, R4, R5, R6 and R7 comprise Ar;

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

three of R3, R4, R5, R6 and R7 comprise Ar;

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

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

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

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

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

not comprise Ar.
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configuration on the carbon atomto which R4 and R5

are attached is identical to the stereo configuration
w@rooshg776er bon atomto which R6 and R7 are attBChBE2005/000159

Yet anot her enbodi nent rel d8es to conpounds of genera

formula | wherein the stereo configuration on the

Oné:&??&ﬂm@ﬁ Eég tyﬁblﬁ oﬁfhs%@g fal%ﬁnﬁat%aﬁﬂl i1 stereo

erent fro tereo Iguration on the carbon
conﬁgunartmm omttiecdartiR aod tRwWhanhaRhandR hext. attapleedde thsounds  of

f0||OWI ng list and salts thereof exenplifies the
S'c‘? EUBn, the Iist is in no way intended to be

An&H&%ﬁ%@ﬁné&ﬁ rélfs §d &anounds of general formula I wherein the stereo
N- (2- Brono- 4- nor phol i n-4-yl -6-trifluoromet hyl - phenyl ) -

config(ratibh oo the qaHemdtom te sdichnR4land RS are attached is the

R clo ntyI N- (2- bronmo-6-trifluoronethyl -4-norpholin
corﬁfé}/? nyl ) - acet ani de;

Yet"dnf)ﬁiegélﬁﬁ@dlﬂreﬁpfefdf@' tb féoﬂipylhncﬁ of geidral ok b ywhephethy s)ereo
3-cycl opent yl propi onam de

confgpiRtion PB s G RaFBRiem4 omw and B7 gre gbiaehssh 15 1. cycl ohe

S % {%I onani de;
-&clopéntyl - N- (2, 6-di net hyl -4-t hi onor phol i n-4-yl - phe
Yetinbjheaembadiiat rePatéSyto lcompntnyds -o[ﬂ-g[alﬁaral formula I wherein the stereo

n%gg}agga gn ltﬁe4cagrbzonp'clljcgrrr]1yclo quchpllg(? an<{] R% thagkrl]e%ﬂg ltlle_ acet am
R- an@/ F@(Hientyl N-[ 2, 6- di et hyl - 4- ( 2- phenyl -t hi onor phol i
4-y

) - phenyl ] - acet ani de;
Ye@n@;het embodiydenine] 2gsao d;pmpmyjs.oi gemerphfornanla I vherein iestaseo

corls B si s AerRett 30 0 ARSI AP RS apeptiachsd i ddensient o fhe
sterleh @Bt durhthirosihe kaxbbn afbm/to] Whlblil Ryl Revcae anaamed
- (2-Chl oro-phenyl) -thionor phol in-4-y

Yeméth%pmypdlmhmla}testg ceippruisl geagakfarmye 1 whereln JLhe stereo
coné’lgara%%ﬁ og[tlge ca%b(gr] %S{B-tto %vﬁf\]:l‘r Ry Egd R]S are attached dlfferent from

tetam d
the %te@cﬁddmlﬁgxgalnoﬂloﬁ Zheﬁeaﬁﬂbdl‘ﬁithmlte Whnnhrm ahd R7 4rwd,ttapllmlnyl ) -
acetam de; 3-(3,4-D fluoro-phenyl)-N(2,
6- di met hyl - 4- mor phol i n- 4-yl - phenyl ) - propi onani de;
Th@eERRE BF e TN dvein 181 AR erdro@PERARYr s Ao HhRAY ik

list(ls’)_irﬁ&oDWalyshhgddedchbﬁr @instried as-lithitippeny| ) - car bami ¢ aci d
|
N-GHhrhrent w@ﬁ@n@rl;@m@rwgﬁmfm alusrrlemA-y -

acdi@pik) - acet am de; 3 Di hydr o- benzof ur an- 2 car boxyl [ c
acid (2, 6- dlnethyl 4- mor phol i n- 4-yl - phenyl ) -

2- @c@pemtmhbwwrme ?-Emon@tzﬁw-44mﬁmﬁgﬁm4rﬂ piwyyl) 5%@@74038
N—(Bﬁ?)%lm%- - ogﬁholm-tl-yl-ti-tr vifluoromethyl-phenyl)-3-cyclopentyl-
propionamide;
N-(2-Chloro-6-cyano-4-morpholin-4-yl-phenyl)-3-cyclohexyl-propionamide;
2-Cyclopentyl-N-(2,6-dimethyl-4-thiomorpholin-4-yl-phenyl)-acetamide;
2-Cyclopentyl-N-[2, 6-dimethyl-4-(2-phenyl-morpholin-4-yl)-phenyl]-acetamide;
2-Cyclopentyl-N-[2, 6-dimethyl-4-(2-phenyl-thiomorpholin-4-yl)-phenyl]-acetamide,
2-Cyclopentyl-N-[2,6-dimethyl-4-(3-pyridin-3-yl-thiomorpholin-4-yl)-phenyl] -
acetamide;

2-Cyclopentyl-N-{2, 6-dimethyl-4-[2-(4-trifluoromethyl-phenyl)-thiomorpholin-4-yl] -
phenyl}-acetamide;
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3- Cycl opentyl - N- (2, 6-di net hyl - 4- nor phol i n-4-yl - phenyl)
- propi onam de;
wWOR{3/08775% net hyl - 4- nor phol i n- 4-yl - phenyl ) - 2- ( 4PCTYDK2005/000159
uor o- phenyl ) - acet am de; 14
N- (2, 6- Di net hyl - 4- nor phol i n- 4-yl - phenyl ) - 2-t hi ophen- 2-

N-{l)é-l_[?ti? ﬂﬂ})%ﬁ:enﬁ% gﬁgol Irﬁholm 4—y p7h2 6— snez‘hyl—phenyl} -2-cyclopentyl-

acetamki’enet hyI but yr am de; Hexan0| c aC| d

2-Bist g P A TR B et s Al ot Eirermideiy

2- C’yc@‘&l%cﬂwq‘? 6—dzmel‘hyl~4 m01 {Jholzn 4—yl~phenyl) acetamide,
Di net hyl peny) car bani ¢ aci d

3- (3b€é@zf§uoreﬂzmyl)-N~(2 6-dzmethyl—4 mor, pholm— -yl-phenyl)-propionamide;

rholln arpam c acid
OB L e OO BBl Gl ¢ 2 g
2, 6(@%@1%%03%@2%@%@@@0%&%1%%Wll)}l estdtt de;
Qctanoi ¢ aci d di net h mor phol i n- 4- yI phenyl)
2-(4-Glfperephana B/t bdimeti-4- morpholm 4-yl-phenyl)-acetamide;

feﬁq@%‘@%’*ﬁ@%‘hﬁ:%@é{)’% ey e et

amiden de;

3- le‘g%ﬁ@ﬂ@é Az-gayorphov-n(} y? pgeny —propzonar%) ephOI | n-4-
3- C%cllfig}ﬁe_nﬁl-l]\ykpé(Wzrgetﬁyhgigigzgrﬂ#aﬁﬁw L) 1=PWeky)-BrdY)ioRiayt - 4- mor ph

N—(ZNS-(D,ZmethJEi ﬁmdrrgholmmyi pkﬂhzlyl)f%myuorplﬁuawl)-aéet(@zdeu fl uor

N By e Rk B BRI - e atties 88 ont nal en-

N-(26Dima@oL- 25 kolm 4-yl-phenyl 3 3-dimethyl-butyramide,
(3 (3-Chl oro- yl\f-J y) |meth%y 4tyrmrpholln4yl p

Hexﬁ:@mg, pyidP., @:ﬁ’zmﬁ%{ -gr@iorp olzn 4—yl—phen -amide;

b DT S, O
(2, 6 itherral-Hyhorbhotin-ghophed)-sdrbpineroadig bmamrple

(2,6 Hg’?ﬂgf lggéq?igzp%—%[&—b%éy%)ﬁgargbn%tahc)z(cli 2- chlm) ro %2,%'),] Qstgrr yi-p
3,5, By PHERIASY! ikt VDB A= AriShpr M iy el - ace
Octdwof@qdid [, Grlihgthylad-morpitebini 41y ldpheinyipluenigd, ) - 2- m t ol yl - ace

ide: 2-(3 4-Di
Hep@% %’%ééém%{%ﬁo‘) ’%ﬁfrﬂ 'Af)j%ghﬁﬁ)é%ﬂ”}de acetam i de;
N-(J\b nbriby- mdﬂyhazﬁmw PHh1) 2-phovtyt-Blveide - 2- (3-f1 uoro-p

enyl )-acet a

2- (3r¢ Pwmr@mmdwr@%dimﬂm’%mwmpllm#m&mﬁ@ﬂmw@h@ﬁy| ) -
2- (4'\4%5‘)@051 ?%ZXJZF %818“9?—?% iﬁnﬁth%l 1{ 0(491%%1{16 - %@ﬁny{)) acetafn)zde;

N—(26 @nzfelihjlb#-@w}ﬂb/@d’iw-%yl ﬁ@e@zﬁzi;lm @etrifluoromethyl-phenyl)-acetamide;
N—(Zp(f b‘y’nBr o a@rg}?olm-f? | ll-Ehenyy 2- Salghrﬂ;c;ltlanug-ry? g?ettgryzlzdephenyl )-
3. (3I\Ja»§18;;o§ppé»9rﬁv PRERAA Y- bl Rt SRR Bbadheny | ) -
N-(2, 6—Dzmethyl 4-morpholin-4-yl-phenyl)-2-(3,4-dimethyl-phenyl)-acetamide,;
2-(3-Bromo-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide,
2-(3-Chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide,
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-p-tolyl-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-m-tolyl-acetamide,
2-(3,4-Difluoro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
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N- (2- Chl or o- 4- nor phol i n-4-yl -6-trifl uoronethyl - phenyl)
-2-(3-fl uoro-phenyl)- acetam de;

WOR(BAOEITEDr 0- 4- mor phol i n-4-yl -6-trifl uor omet hyPECpDERYS)N00159

-2-cycl opentyl -acet am de; 15
2-Cycl opentyl -N-{2,6-di nethyl -4-[2-(4-trifluoronethyl-

N-CRE TR PR R Pho- Sy DR hor B e mids ¢y
N—(Z-IBh&myM}mé‘rjﬂzylz}h-Gthydﬂaommnhﬂ@fhenyl) -3-cyclohexyl-propionamide;

N—(? Bzorgloo ent 673121%[{2 g}?ﬁ%&éﬂ)} P ¥ (g ]Fgrr (P Bl? 4yl

acefonkide;Chl or o- phenyl) N- (2, 6-di met hyl - 4- nor phol i n-4-yl -p
henyl’) - acet ani de; Pent anoi ¢ aci d

N-(z-Zr@nd#memtpﬁbleMﬁmyﬂupmnM&ml bk plopdariagade;

{
V- B bR P v gy e
N-(Zt%r&loap%ﬁph%hﬁwﬁ-m%oﬁommﬁltmhywrmwmmpnem)y| ph
enyl ) -acet am de; 5- Met hyl - hexanoi ¢ acid
acefapiiéde;di met hyl - 4- mor phol i n- 4-yl - phenyl ) - am de;

Q g
MR RBRIP G ARl horomety e Py oclepe-acetamide
2-Chelsparpladife, 6&ﬁmdthyl- -[2-(4-trifluoromethyl-phenyl)-morpholin-4-yl]-
(2, 6-di nmet hyl - 4- nor phol i n-4-yl - phenyl ) - am de;
PheBYlE'taﬁW”‘b@nt anoi ¢ aci d

_{g.z[ %lﬂ&tol}ﬂ%e ,}4\12 PRS- ﬁ v 5 dm?& ZMLﬁheﬁﬁl'}Qeog_clfff%t)_/lt-ri

cl openty 4- rmrpho in-4-yl pyri‘d
acefdmide;omet hyI phenyl )- acetam de;

e T e S VR
acelhided rm(rjphol in-4-yl - 3-trifluoronet hyl - bi phenyl - 2-yl)
- acet am de;

2- (QC@;@bw@mbyN Rebcdimettpi-Hyrarpheoii-prvbphenyd)-gqetanigde;; £ | uor
R ’62‘5 B %’;’?{i’”{lz 3 Wr?%’i’%"ahl%?%? ﬂ%ﬁe%%l&ﬁmrﬁdﬁ yl-3-trtfl uor
4- MW@IZJEMhmbeBMWJZ (deyie)kyl—aeﬁ&@hbm4-yl—phenyl) -amide;
Cycl ope (3,4 -diflyoro-5- lin-4- I-3-tri
e T
5 A}eé/gﬂ “He H’;u (z)c?%cgg Y- ld}m%é ny‘qf @P@gﬂngﬁé‘(y%%ylg A e, d' n- 3-yl
3-Methyl-pentanoic acid (2, 6—dzmethyl-4 morpholin-4-yl-phenyl)-amide,
Hex-5-enoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
3-Ethyl-pentanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
2-Cyclopentyl-N-(4-morpholin-4-yl-2-pyridin-3-yl-6-trifluoromethyl-phenyl)-
acetamide;
2-Cyclopentyl-N-(5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-acetamide,
2-Cyclopentyl-N-(4'-fluoro-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
acetamide;
2-Cyclopentyl-N-(4"-methyl-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
acetamide;
2-Cyclopentyl-N-(3"-methyl-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-
acetamide;,
2-Cyclopentyl-N-(3',4'-difluoro-5-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-yl)-

acetamide;
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2-Cycl opentyl - N- (2, 6-di et hyl - 4- nor phol i n- 4-yl - phenyl ) -
acet am de;

wa2@posopent yl - N-(2, 6-di i sopropyl 4- nor phol i n- BEEYDKP8/000159

yI ) - acet ami de;
2-Cycl opentyl - N- (2, 6 di f 1 uor o- 4- nor phol i n- 4-yl - phenyl)

2- (4—1@@%}I 2}%322% ]\H?zi(ﬁz C/T‘ )9% %p¥qiqigh3é)gy<5l-§r%1r%r%?thyl-phenyl)-

oI in-
acetMn(dé 6-Di f1 uor o- 4- m)rphol i n~4-yl - phenyl ) - 3, 3-di net hyl -

2- CW‘(@”B’Z'EB)??Z}%67133’9’&4%?’%64”? AVEPYeOHGTATI9S_ (3£ 1 vor o- p
2- Cm%wygggg@ ﬂ)%ropyl-éi morgholm -4-yl-phe 4yl)-acez‘amzde

| uor o- 4-nor phol i n- 4-yl - ph

2- Cﬁ:ﬁqpeﬁ%ﬁé(%ddletpi (24&1@37@1710{ Qmphqrb’é)mcezmyde N- (2,

di fl d
Hexgmg{: 7 I(g? zr{ro%]roﬁe%f)lqu éﬁ Jﬁflppgwﬁgg i zt ?rg]r pﬁol i n-4-yl
N—(Z &uzﬂwrbmmefwomu ﬁt}mauﬂ)-s gteai- ﬂﬁtyramzde

ent anoi c aci d

N-(3 Q—l?dtﬂtmyf‘lp worphoprndt-ymeny)-263t/or -nbeaRerasiamigteny| ) -
>R AN Pyl -aceramice

-lecj)ﬁb[wl’ 1 Jeengly)- Na(m didzﬂuoro 4 mo; pholm 4-yl—phenyl) -acetamide,
opent-2-e

-chwp@]%{ gpt ‘E)‘B(é Z)metguzgle{ HIIW lm 4-ylf (P Iri uoromet\éz l-pheny}

| opentyl - N-(2- met hyl - 4- nDrpholln 4-yl-6-trifluoro
acel%m%ec - phenyl ) ~acet am de; Hexanoi c acid

5 Meﬂzynpemwomamir(mmkwamphehwmummmwhylmhenw )-a

ang]?, Di et hyl - N- (2- et hyl - 4- nor phol i n-4-yl -6-trifluorom

-A@FmY%emgz@’dc)d‘ @Uhyﬂhj;‘m %ﬁholm 4-yl—6—ti ifluoromethyl- phenyl)-amzde'
(y uor o- phen 2- et hyl - 4- nmor phol | n- -6
2- Cydopdv#ﬁmhﬂt(ﬁwet{zﬂe%ymph Get-2ind- éra‘luovﬁ@%é)z lah%'i)d

% t hoxy- 6- net hyl - 4- nor phol i n- 4-yl - phenyl ) - am de;
ace ”%I opent yl - N- (2- met hoxy- 6- net hyi - 4- nor phol i n-4-yl - p

2- Cﬁﬁﬁjyénb#@ﬂ@! amz@w morpholzn 4-yl-6-trifluoromethyl-phenyl)-acetamide;
N- (2- Met hoxy- 6- et hy [g)holln4 | -rhen Ia) nglm
Hexgﬂwmcw{fﬂw%(hyld%morpholm -4-yl-6-trifluoromethyl-phenyl)-dmide,

3,3 ?j ;(ngz’hj}[-&'-(‘b ihlé?{;z)? P QMJo)zn?-ﬁl%-ﬂ%ww%%et@yl%eﬂﬂ}bﬂzrﬁ%zsze‘0
2- (24-Qlﬁi¢drp§dh%nﬂ)=6/h6ﬂm&dh1)124-m Walip-6ykh@thiguor amathy by b= 4

yl - phenyl ) - acet am de;
acegm(zée Fl uor o- phenyl ) - N- ( 2- met hoxy- 6- et hyl - 4- mor phol i n-

Hex%y%lccagiﬁe(gyﬁzzétgé?ﬁgmm# morﬁ_holm- yl- |ghenyl) -amide;,

hept - 2 - et 6rrethy| 4-mor p
2-Ohdbpertd- ]\}4(2—pt¢drwcyy;)me[bg¥émoa@holm 4-yl-phenyl)-acetamide;
N-(2-Methoxy-6-methyl-4-morpholin-4-yl-phenyl)-3,3-dimethyl-butyramide;

2-(3, 4-Difluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide;
2-Cyclopent-2-enyl-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide;
2-(3-Fluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide,
2-Bicyclo[2.2. 1] hept-2-yl-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-
acetamide,

4-Methyl-pentanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-amide;
5-Methyl-hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-amide,
N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenyl)-acetamide; and
N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyl)-2-cyclopentyl-acetamide;
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4- Met hyl - pent anoi ¢ aci d
(2- met hoxy- 6- net hyl - 4- nor phol i n- 4-yl ~phenyl ) - am de;

WG 2008087754 hexanoi ¢ aci d PCT/DK2005/000159

(2- met hoxy- 6- et hyl - 4- nor phol i n- 4-yl - phenyl ) -am de;
N- ( 2- Chl or 0- 6- net hyl - 4- nor phol i n- 4-yl - phenyl )-2-(3-flu

os 1Y QRS 4 SOELRAL HRgh B hoye ompognds s soasidinsd 3 specific

embedinydnt ackmapbdaugscted hdivelushdeimy: a salt thereof.
Each of these conpounds is considered a specific
enbodi nrent and may be subjected to individual clains.

The P& eRi85&Hon N BhipRReAaf o FOBRbMPBEnEAI e B et
conpounds of the invention, typica

ly,
typipaily; pearmacéutizhlly acospiableablts Thalsalts oﬁt?:@ir@/anﬁ@ iofludp acid
Lnvention.include acid additi . salts,
addiyfi SRS, At S80S BErR P BChK AR Al GindiRhfy B2 Lo,

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

Theysalis ofetbe tnvieataen gre peeieisbhiacid addition sits( ke 8&%%9&&%3/38? of
e G AEPDLASO R IERL AR S5 8ol ot o

the in@bhtionsfoanghwith nanitolsic adidanalidsddifiors shltsaidladd sabis géni ¢
. acids .include hydrochl oric, hydrabron.c, hydroi odic,
inorgRRig Aids el gy fgli&am&_,acgim igrpres Oﬁf) SP&&I}!C gafé@“%% 1 Hjglude
hyd#dchﬁnicﬁ’fﬁﬂ%r_%ﬁﬁ@,fhyawi&ﬁa|p%o@h_9ﬁ@,' selffb Al fafsd, witeic acids
ormc, ‘acetic, ‘tfichloroacetic, trifluoroacetic, .
and pheldieo Rixemplee nf siitablecirgaraeraads iwckude dornfigyragetie trichloroacetic,
..glycolic, itaconic,.lactic, nethanesulfoni mal.eic, ..
il BT, iRl Pl B O BRpien oy et
metBads61¥di€ maAie Chhli & mAISHik|anedelid, foralic; picidh ppesid, shiviylic,
tartaric, ascorbic, panpic, bisnmethylene saligyli 101
suc@nisametienesul fnic ethgnerubipmie, tadatig, ascshpie, PaRaYGrRifracthylene
.St.eal | R Al ycol e paan [
sati g ihfnc RELALE Buc il et bERispBrnc D G ARG T,
glydotieop-alindbe ez gliutamis belszenasslfosic) p-aslu¢rtesulfonic acids,

8- hal ot heophyl | i nes, for ex | e 8:bronpt heo ['1ine
theqphylling@cetiqast SFE?WE’%PS&E%%?%EWPWB%F’ {z%?_i?PfPﬁé
8-b&$¥cﬁﬂég§ﬁ%’%né 908 GRTIE. PhriRf S8hAcRG! phapdlficution sadpisble

ep

i nclu armaceutically acceptable salts |isted
inoliganid .or Brganin acBtadditi@vsa)ts tichidevhd pharingcquticaltypancaptable salts

R e T S A U e

are able to form Exanples of netal salts include
[ithium sodium potassium mnaghesiumsalts and the

Alsp iigendegbas apid g dision satinae the Mﬁéﬁ%%ﬁa KYcky 1Be PERsERS Fompounds,

are S lettgfdrpn‘?l ude ammoni um net hyl -,

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

like.

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

tetramethylammonium salts and the like.



10

15

20

25

30

di methyl -, trimethyl-, ethyl-, hydroxyethyl -
diethyl-, n-butyl-, sec-butyl-, tert-butyl-,
wao edosasmeshyl ammoni um salts and the |ike. Furt hePCT/DEe005/000159
conpounds of this invention8may exist in unsolvated as
well as in solvated fornms with pharmaceutically
B R e L T8
solvetpdi f\bﬁhsammtphammeutmﬂy \aacteptabtemomntscﬂuch he water sblassl @;fd

the LE?%HIggl\ée% Igl%?ﬁolv efo oun31§’s|1 erof9 gaﬁ%ﬁg %}{el e %t'
fon{apf& @gogﬁﬂsﬁpgﬁt%[ isomers (i.e. enantioners or
| astereoners), as separated, pure or parti ally
purified optical isoners and any m xtures thereof
TheI @%{Pﬁ)ﬂl{l@%@ﬁg Ie){gg%lg%\ﬁxetn 1563 'ha?eh é?hré&lségag r?line ig ci'?ntre and

it is iRleRAdd BBt arfyasiRidhlGsTRerE .« aﬁmhenreml dtmeremhers) he
optical antipodes by known mnet hods for .exam %Iby
sepaalsdy pate on partialy autiedeentical isoragrspad ?ﬁiéfl%trlrw e

1ncl§1§{nlgcr§éeln¥1c aQLiY& ACly Smby : and of 4BRbRbinE: %ﬁéqnélﬁ@lécp@iﬂlu}i the

ve am ne - conpoun reat ment w f
scopeof thetfinveatibmd for resolving racemates into the
optical antipodes is based upon chromatography on an
optically active matrix. Racem c conpounds of the

Radehfie ?&{ns caN BB trés%ﬂfeﬁ o @llles(ﬂ:)tféﬁl dnBipOdases) ndhxa hb@bds, for

optic anti podes, e.g. by ractlonal crystalllzatlon
exatiipde, d:xyrsppxa.mtd@l Qﬁdlaﬁu@ecpngyewﬂts iheveafovithnamentically acthe acid,

and i ettt iR oS ratu R el ich o boss, Anptter
me%alf&%sdmﬁg&a&malmm th@opthabantipotiéd i basad ama ar t,

be used.” Such nethods 1 nclude those disc ed b
cmamawgnpmS onAn opyralistackiig rrstmw&aéﬁmcr?mmaﬂéﬁ Qﬁi@? gresént

cenmat e n t I\Iew
L el e
crypaRRai@d The @emppindsalf ihe ;aesem/mvsmtmrt maygalsabe msalvsd bm the
by stereosel ective synt hesi

Foreigtion of GarieRcomeB® RER1Av o Asdiina] TOd G Shetren i of
opt§c¥1§ kgﬂl‘e#ss kf?&gé %oéefbkhtb% TP EEH nSaydRATEBY S uehing@R®IsSnclude

I's | ntended that any geonetric
thoBSCbmaIsSed s J. sTeqpmsaAe@Qllqm ané SoWilsarin { Bhanjiopers, Raeemates, and

RN o OB gt 81 PR AR

car Q¥ Hp@phrea ero‘ﬁi bitidaB$ hétivelsedtifi@inaterialy, 0By ftereoselective
g}(leorret ric isoners. These are al so
synthesis

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

intended to be included within the scope of the present invention.
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i ntended to be included within the scope of the
present invention. Furthernore, sone of the conpounds

w@booskg77pt esent i nvention may exi st in differemtT/DK2005/000159

tautoneric fornms and it is1Pntended that any

tautonmeric fornms that the conpounds are able to form

are included within the scope of the present

i nvention. The invention al so enconpasses prodrugs of
Furthérenqpe, esomwetof dlengroupriisds efthe presentanivantios maatdxtsh im%iferegb

e R SRR S e B Bl R BB Rpincs are
abled§ MétiPhre ﬁélﬁ&bd%@l@ihtﬂg@sc%é bf the Ffdé@ﬁtlh%ﬁbn.der i vatives

of the conmpounds of the general formula I, which are
readily convertible in vivo into the required conpound

B S S e

adm@eitratidhl undered rcﬁeﬂﬁﬁpédrheﬁlonfb;’rmanww ®rocdsses HBﬁ&B Goacamhing
Prodrugs"”, ed. H. Bundgaard, El sevier, 198ﬁ EHF
phamagelogicely arivs swesianssasivasnerat syeh rredmgs Wil be fgrctippal
aesQREREL RPN i PR torld NSl Bpt oot
in vivedihtahe rdquirkd cmpo@dhﬁdhmﬁmhulaﬂh@onvnnﬁnnalqmoqeétuas éx the
to the use of on nmor e conmpounds according .to the
seleg QP RSFPATION IeHBRIC BROTESHPVBHYSS aff, doxgTibeh G cxgple.

in "ﬁesﬁgﬁgmoen@%" tegent BQndg%afdeEE@ﬂéi Megso an increased
ronflowin-a pota33|un1channe such as the KCNQ

fam I y potassiumion channels. Such disorder or

Theqiiefan ol BTurifeabnfe Heahet bl SSRG ok (1

An élsﬁbﬁ@crﬂf 'tl%‘m%&iﬁn@ﬁ&vﬁe%&frﬂiﬁﬁﬁdfo&'@@imﬂ@m%&,dlﬂ thereof for use
ri sing one or nore pharmaceutically acceptable

asa i¢agpedit.or di | uents and one or nore conpounds of
formula | or a salt thereof. A further enbodi nent of
the invention relates to the use of a conpound of

In oheembbdinlenqrhainsahtiont teltes b tHearse biienporeparcabinpounds a

armaceuti cal] composjt for t treatment .of a
acccaagléég @wva}ty&laéﬁn%@r & trpai epélﬁ%réeﬁ UrdiseRsmindre
trea%ﬁ ocﬁé 183n3ndfENCR i ROAGR § 4 PH1EERNAharPREAR ak he

Typically, such disorder or disease is
KCNQ fann]s’d)otassmm joe charoels. Suweisdisarierprofisesss is praferably a

i sorders, neuropathic pain and
dlsoﬁ‘ilieﬁro Wgagﬁﬁ%nﬁed?eé%rflg‘éqrgo%rsyﬂgﬁr odegenerati ve
di sorders. I n one enbodi nent, the conpounds of the

invention may be adm nister ed as the onl Y.
In yehanoslss @mb@élmgnt,eth? HYERNQN peKigetmpharmaceltical composition

comprising one or more pharmaceutically acceptable carriers or diluents and one or

more compounds of formula I or a salt thereof.

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

migraine pain disorders or neurodegenerative disorders.
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I n anot her enbodi nent the conpounds of the invention
may be admi nistered as a part of a conbination

W0 b@sagys4 i . e. the conmpounds of the invention PElyDE005/000159
adm ni stered in conbinatioddw th other therapeutically
ef fective conpounds having e.g. anti convul sive

In &[?%B?Johhﬁ@?t,stﬁg gogl;m‘f&s%f%e W&o %g&@@ﬁfﬁggé%&em& By

ant1-convul'si'v operties may I nc
thetapeitically effeatita oontjoad.on: i on channel s such as

In 005 PR 8 RO LA AN B TGS AT DRSPS AR

ofd &ﬁﬁ&lhé’ta&l th&%g%,i iR éo%{/gbuﬁ&éﬁmé ARERd Bhy BY 8dBHBstered in
e.g. enhancenent of GABA rel ease, or bl ockade of

conBABAanpwith ether thenapebtically effeathvd ¢omaounds keving e.g. anti-
Current ant.i-convul siv di,cations incl ude, t
congBlya pippaies P Eisgat mEn aif phmiouRha g sl hpiive
propédties ARk enclh@Bitod bé Bmitd@ RARERities onpr egabal i n,
et hosuxi m de, |evetiracetam phenytoin, topiranate,
20 nicsanrgieel aisuchels sodivmprpatessigmn.ofr calsiunh ehadgisaz epi ne
1

and_bar bj t te cl . Ih f ' i
1 GOl CA Gl PR e PRRkR R i S DA
vol fagsofiependent potassi um channel in a mammal such

as a human. The conpounds are thus considered useful
ion thednhibatymentotrsmittiir systetes e.grendipaesmsat pleiiAPA release, or

responsi ve I ngreased ion flowin a

vol _Blg?@%@%e%é(gﬁg%fupg “¥si um channel, such as the KCNQ
famdempicagsiiigibareeiannel s. Such di sorder or

di sease is ﬁreferably a_disorder or disease of the

Cugenitanticonanlsbigsnedjeations inchdenteut apsyesd ilistited totiagabine,

i sorder or.di sease i ot e f o

bl P SN R EBL Lol BB RR ctrowimic,
leve@iagsth®S ph&iFioib) tdhiRaBate Stoalsdmidedsvaqdl dsanambers ofthiel epsy

such as epileptic syndromes and epileptic seizures; in
benrgiczeninaand barbiinaicslass. epi | epsy and st at us

epil epticus. In another enbodi nent the disorder or

di sease is selected fromthe group consisting of
The eomppatdsiof tixsinmerdivn ant gorsideecdomeul firdnerdesing iosdlohy s

oL i YR AR 2L 1 OSRLEB  he compound
ard il QRAIAREST RRFM in the treatment of a disorder or disease being responsive to
an increased ion flow in a voltage-dependent potassium channel, such as the KCNQ
family potassium ion channels. Such disorder or disease is preferably a disorder or
disease of the central nervous system.

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

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

related to trigeminal neuralgia and neuropathic pain related to migraine; in particular
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related to trigem nal neural gia and neuropathic pain
related to mgraine; in particularall odyni a,

whypensd’gesi a pai n, phant om pain, neuropat hi c PEi/nK2005/000159

related to diabetic neuropathy and neuropathic pain
related to mgraine. In yet another enbodi nent, the

i I i i A ; . .
R T L
neudipsthy dad scangaiticeds edateé toaiglaine pani ¢ at t ack,

hobi a,.. [ [ der .wth. [ [
NCT O R A
con{)i?I fyaancft}gt@ﬁbeeFQ; SR anxRBefld disorfdle Rhd dissfes Rllated to

obi a an er specific phobi as,
pan'rg_bﬁtaelg iagerapbolpia) mEnedidorder wish agqyaghtobiaa parie idisosder agthout
i sar.der, acuie stress. di sorders,. generali. 1Xi et.
agoigplghiagreorii Py UL Bishey ShHES pisgERERBr g RN B St
phoBRRAL HRR spSiths hREVISS, bbskds el canpnleivy dibosddl dRisttraumatic

;ggaratlon anxi ety di sorder, adjustnent disorders,,
stregredisardemaeuie atisas slisprdess: zeaeialivedisavisly Hsagpi anasty disorder

nxi ety di . ' . it and
AR, A RIS 0
anxféity @s6ter, Rdfusoh i [diosders pedoimiads anxietyahypochbmiriacal

_anxiety, generalized anxi ety disorder, ni ¢ . anxi.e
discoRmBSEIEEY SO 4110 GSBH BticaLpip Hion RG pp Bedes induCed

anxge?% {:1851[@9 ol Métgtdﬁor@é? bt SHANARE decifibd S partichi A8kiety,

e stress reaction, adjustnent disorders,
genbifioahamdkety disekdalj jsmidamnisty sbpessiveicompalsiveatisorder, social
i sorder, agoraphobi a, specif.ic phobjas iet .
phofyas BrrimIAgGE 5 e Aoy 10 IREL LS BIRHE: g oection
adj RS ARSE 4B AGREL HBHa B4 isdk ey, defaratlon angletpdicbrder,
enbodi nent, thHé di sorder or disease is selected from

agowpaﬁgiaouzcifﬁx@obiammy disardst deioegeasiol medicalfogdition and
such a el ner.: s._di sease, Huntington's chorea,
subSAP¢SHcac c"}né(?eggldésf)rcgerrfyotrophi c lateral sclerosis,
In yek Mtﬁélfén@boaaﬂﬁt R en, Qied&ﬁﬁﬁrger k())Pafskdtsasimsélect@ﬂ femghe group
encephal opat hi es i nduce y Al DS qr, i.nfection . ,
consishiag PAneurpdegsyerafiye piserdgysy %}é%@? P@@%@@Pﬁgﬁaﬁ?ﬂﬁeﬂ%‘%ﬁ%‘m S
th . = | r ' 1seqal
chf g R ol PR O R oIl uiseusd
Parlirisbiits disehsep endephalopathics dmiuastdbinAlPS de idersioatbywebella

. diseases of th ripheral nervous system such as
virysspyiveRe pEeR BereiAHorPREtE PEPRRE TR o
ned b dRehdBR o, AL 8RRy pEldRtitafoh 9fates sGEPAER mEBiddmak
sclerosis, anyotrophic |ateral sclerosis, AlDSinduced
withdimephet inpatitayioandd oetredegentiative discases af thg peripheral nervous

el SO gl DR Rl B Al £ R
disgsg,uﬂﬁﬁtﬁ{g@on} alkBdrea, multiple sclerosis, amyotrophic lateral sclerosis, AIDS-
induced encephalopathy and other infection-related encephalopathies being caused by
rubella viruses, herpes viruses, borrelia and by unknown pathogens, Creutzfeld-Jakob
disease, Parkinson’s disease, trauma-induced neurodegenerations. In yet another
embodiment, the disorder or disease is selected from the group consisting of neuronal
hyperexcitation states such as in medicament withdrawal or by intoxication.

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

consisting of bipolar disorders.
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di sease, Parkinson's di sease, trauma-induced

neur odegenerati ons. In yet another enbodi nent, the
wale@ensiess or di sease is selected fromthe groupCT/DK2005/000159

consi sting of neuronal hypeétexcitation states such as

in medi canent withdrawal or by intoxication. In yet
In y@tr]afﬁto I ﬁ@&ﬂﬁ&ﬁﬁh@ dlsBRIHbS@LARE is¥1eded GRRE theSgroup

selecte romthe group consisting of bipolar
conglsthprafeteepldisopddrs;anol heinsembadi ment, t he di sorder or

di sease is selected fromthe group consisting of sleep

di sorders; such as insomia. The term"treatnent" as

The USSP tRSHBER" a8 uSRNRE&H 110 BorMettibrBwith 8 GRRaser diics@rdigtiides
i ncludes al so prevention, inhibition and anelioration

alsogseventiondshibitiyn 4l anheliosaionastlei¢ase ey behe conpounds
of the invention have been found to have effect on
pot assi um channel s of the KCNQ fami |y, in particular
Tn oh&8mEEMNR%nS,Uhe Bbipoudds off tedfivéntion oy betafoaadadiane stfect
show ng effect in one or nore of .t q%owg\% t ests:
on potassin chanaels|of the REDQytrmilye ndeatiplt{aR Rt 5
neasure of the potency of the conmpound at the target
channel " Maxi mum el ectroshock” Wich is a neasure of
TheSgiatioaprovidecednymdoshosypieg effedt ICNS ot mordl cftthofelloying
el ectrical neans "Pilocarpine induced seizures"
testSei zur es i nduced by pilocarpine are often difficult to

Lr aeﬁefl%/ﬂxﬁerkfﬂﬁfﬂggﬁé%@s@&ﬁﬁéicﬁﬁn%w e medi cations and

so reflect a no "drug resistant seizures”

" El Wiidh is almemsinewfehd potesdyodfdhe emnpoundrad thedhrgst dannel
sei zure-threshol d tests" These nodel s neasure the
phrdmopmaelegosrckei zures are initiated, thus being

no hat HBSLSp&efid dNSedtigolation b
Se%ﬁ%ﬁ@%ﬁ%ﬁ%ﬁ&ﬁﬁ%ﬁ%@&?@% ndl 1|3ng" Wi ch1 i sa llj)gegll

as ¢esHasluneansf di sease progression, as in nornal

animal s the seizures in this nodel get nore severe as
#he" Bilacagping WdBesressSIAES her sti nul at i ons

CS: ?@k‘&‘gg zﬁ/cﬁl'c&i BPbfsdarpiat aR-Hea MR8k @ tedtgfith MasHlisting
antiseizure medications and so reflect a model of “drug resistant seizures”

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

e “Amygdala kindling”

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

e “Electrophysiological patch-clamp recordings in CHO cells® and
“electrophysiological recordings of KCNQ2, KCNQ2/KCNQ3 or KCNQ5
channels in oocytes”

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

are recorded.
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"el ectrophysi ol ogi cal recordi ngs of KCNQ@, KCNQR/ KCNEB
or KCNQG channels in oocytes"” In these tests

wo odosmgEsact i vat ed KCNQR, KCNQR/ KCNQ@B or KCNQBPCT/IDK20E900159
are recorded. | n one enbodi #&nt, the conpounds are

KCNQ@2 active with an EC50 of |ess than 15000 nM such

R L

15000navirsach esrtessithan rit)OOQ el zsanmmr@déyah@tmata@tafﬂw(

throngirghe HPNGD thawst St YR meiRnie o fholfies RERG2
actlJeWﬁNgx@EﬁgﬁoﬁMa& Q@(Fmﬁ{/f such Bs ¥6¢ thah Q5O®hMEsshacHsIRRd by

he conpounds are K active wwth an EC50 of | ess
the Wﬁé‘ﬂeme effleuibhoush the §N%Ph3115\91”nm el aﬁ@b@uﬁl@wdwent
the t e..ef fI
the Copipopd enel AR S) hidhim g 88 fbst i QST SRARD K than
150 hM semessubaibbgle eyt “Relaaveemmib@nhongm the KON QR aimmetit §he
have an ED50 of |ess than int est
test "Relativaphflak deongh Hisdke NQZrPh h@rdeéﬁﬁ%?g%ﬁ“tﬂ’f‘f t he

conmpounds have an ED50 of less than 5 ng/kg in the
test "Maxi mum el ectroshock”. The test "Maxi num
In ogd embodisteat kiid @mdmmdis ha?d: dnelE Dy, of lless dlrea 1SrTh g/l e the test

Mo ARG o wotheh FenBienE 48 SOt HaypdDs OF
less gl’?inzyﬁlg/nl%flhrtﬁé{é@ﬂ Q\/Iﬁﬁﬁium éﬁ'@ét@&h@&@’ ¥8S fst DadxibRinOW.

ounds have few or clinically insignificant
elecabstmckTif descgibedbelowof t he conmpounds are thus tested in
nodel s of the unwanted sedative, hypotherm c and
ataxic actions of the conpounds. Some of the conpounds

In oﬁ@&ﬁbédlhﬁiﬂ&hé behpRaids heve didE]&sottﬂ“tlmenunamﬁngd«gnu thes ant
ficacy and si de- effects such as_inpajr

“Elqctrmﬂrmlmre athreshpldtessy and shemispk ssiguee é@e@@ e ygh are

r ce on a rotating rod. Such conpounds w ||
descgfjoﬁ ﬂ%?y be well tolerated in patients permtting

thh goses to be used before side effects are seen.
Tereycorrpl nce th the, ther expect
SomsoanRivads ARy &thr:fxwlmfﬁﬂzsfnsrﬁ capblige e#ﬁ“g}S §0 Qﬂ’% te
conﬁﬁfc&gar{s AfstERAT FERALALIPELhE ibivaReH Qbiative, }@@bth@ﬁﬁﬁ aﬂﬂo

herw se have side effects with ot her
ataxieaitoat obtie.compounds.

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

would otherwise have side effects with other medications.

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

formula I
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A non-limting aspect of the invention concerns
conpounds accordi ng to bel ow enbodi nents 1-10: 1. A

w@amsos17ed ed nor phol i ne or thionorpholine deriREI/DKe006#000159

the general fornula Iwherei2zh gqis O or 1; Wis Oor S
Xis CO Zis O Rl and R2 are independently sel ected
fromthe group consi gbi ng of hal ogen, halo-C

1-6-al k(en/yn)yl, Cl1 -ﬁk(gﬂ/yn)yl and cyano; R 3 is
sel ected fromthe S| gi\iﬁ;}g of

C1-10-al k(en/ yn)yl R- 8- cycl oal'k(en)yl -C

1- 6-al k(en/ yn)yl ,NAr=TC1-®Blal k(en/yn)yl and Ar; and R4,
R5, R6 and R7War ettRélependently selected fromthe
group consi st Rgﬂi5 hydrogen @hd Ar; a s the free base
or salts thereof.”2. A conpound according to
en&&%’kémnt 1, said conpound being selected fromthe
group consisting of: N -

( 2 Bs Oraz-14- nor phol i n-4-yl -6-trifl uoronet hyl - phenyl ) - 2-
(4-f1 uagro-phenyl )~ acetam de; 2 -

oy dd rﬂrﬁ?- N- (2-brono-6-trifluoronethyl -4-norpholin-4

-y pheoy! ) - acet ami de;
N- ( 2- Br ono- 4- nor phol i n-4-yl -6-trifluoronethyl - phenyl) -
3- &yisl@pent yl pr opi onani de;

o RS Ao R Rety RIGRR hdth fhe/broBP EBhisking P HALLIE
2- RYrd-ep. n«%n/%)@l% (G dilkehRylyl 4nd byawpr phol i n- 4-yl - phe

nyl ) - acet am de;

2- Bcisolentegifrawm fhe, gowp pensirying 4 Co1pMkp™itdr phol i n- 4-

S GRS P ORE SR e el ArCrsalifenmy ud A ond.

n- R4/IR5, Byl B 7 arededependiatly selected from the group consisting of
hydrogen and Ar;
as the free base or salts thereof.
A compound according to embodiment 1, said compound being selected from
the group consisting of:
N-(Z-Bromo-4—morpholin-4-yl—6—triﬂuoromethyl-phenyl)-2-(4-ﬂuoro-phenyl)-
acetamide;
2-Cyclopentyl-N-(2-bromo-6-trifluoromethyl-4-morpholin-4-yl-phenyl)-
acetamide,
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-3-cyclopentyl-
propionamide;
N—(2-Chlor0—6—cycmo-4—morpholin-4-yl—phenyl)-3-cyclohexyl—propionamide;
2-Cyclopentyl-N-(2,6-dimethyl-4-thiomorpholin-4-yl-phenyl)-acetamide;
2-Cyclopentyl-N-[2,6-dimethyl-4-(2-phenyl-morpholin-4-yl)-phenyl]-
acetamide;
2-Cyclopentyl-N-[2,6-dimethyl-4-(2-phenyl-thiomorpholin-4-yl)-phenyl]-
acetamide,
2-Cyclopentyl-N-[2, 6-dimethyl-4-(3-pyridin-3-yl-thiomorpholin-4-yl)-phenyl]-

acetamide;
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wo peosmgEsan de;

2-Cycl opentyl - N-[ 2
6- di net hyl - 4- (3- pyri di n-3-yl -t hi onor phol i n-4-yl) - pheny

2-Cycl opentyl - N-{2, 6-di net Byl -4-[2-(4-trifluoronethyl -
phenyl )- thionorpholin-4-yl] -phenyl}-acetam de;

thyI J‘%é‘ﬁéfy?ﬁgf 91@3'5” ﬁ'? &&%Bﬁﬂem}z Arpyl: 2, 6- di e

cl opent tam de; Bi Cycl of 2.
2. b‘ljzhmptphblm#-s‘—ﬂj{p&enyl}-acez‘amzde

2 Sy B aRe e Hp BRS oy i B Ry ) -
aCQt@)m Entyl-acetamide;
3-(374-Di fluor o- phenyl ) - N- (2, 6-di net hyl -4 nDrpholln 4-

yl zpaeueyqlmjzz [bﬂ’@?pl‘-éﬂ’éﬁvf (et-dimeat b pernhplinn- ylephenyl)-
6 gl éret hyl - 4- nor phol i n-4-yl - phenyl ) - ocet am de;
( 2964 hy| - 4- nor phol i n- 4-yl - phenyl ) - car bani ¢ aci d
bUt2y¢‘yc§‘§}§e§5zl,-N-(2 6—dzmethyl-4 morpholm— -yl phenyl) acetamide,

2- (4-Chl oro- phenyl% nor ph 4-yl-p
heﬁy(f3)4@@%lt0£ﬁ11ﬁlé”lyl ]\@QEﬁ ﬁy@ﬂ@dtﬁ‘eWﬂ%}iﬁ’{’ﬁﬁ’ %’Ig”éﬂg]&xyl ic
aC| Célg Fnﬁt ?gl 4- mor phol i n-4-yl phenyl ) -am de ;

| m)#-Nh;iZ ﬁtwmerhymworpmwy )yl—phﬂp’l)etmamndée,
) pl( %rlgmen -4 morp%zo(?mdzzg-)r;f/]3 pheyzyl) cair‘]g)aranQ %czl ~€fyl z‘e}:J henyl)
he%{ﬁggggggm}gzﬁmw&mew A= hbrB BRI pRre iyl -bikdi@m e p
'\ﬁ st-ﬁtz@rdmbhyzofmrwm} -pirbbiicaroyd (bl ot-marrhohart-p-
yl-ace )
N- ng’f‘i’é‘?%w 4- or phol i n- 4-yl - phenyl ) - 3, 3- di net hyl -

bUtﬂCQ&’bﬁ@c Z-NE(’Q%'lgin'i‘eﬂ@ﬂhﬂmorpholm 4—yl—phenyl)—propzonamzde
(2, 6-di nmet hyl - 4-no hoI|n4~yI

2- GyEyanepuyiG @Z”@eﬁﬁyﬁﬁwh he%ﬁ%ww zaromonﬁﬁ%w )

i e ek e

éﬁ@%ﬁ%@ %31&@2 ,%1'31‘ o] @B;W’f Mﬁv?eﬂ?yz Oct f«f: 3
7 g}gﬁhﬁbﬂ LI Riof zmpilspjyﬂzanygmngaa anoi ¢

acid rmrph I n-4-ylI- phenyl ) - ani de;
Fpr-éh}dlohe;ﬁy[#N—(Z 6-dimethyl-4-morpholin- 4-yl-phenyl) acetamzde

N (B EPBr TR st R B A BT acer
am (@%—Dimethyl-é‘-morpholm 4-yl-phenyl)-carbamic acid 2- chloro benzyl ester,
3,5, 5-Trimethyl-hexanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
Octanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
Heptanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide,
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-phenyl-acetamide
2-(3,4-Dichloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-
acetamide;
2-(4-Allyloxy-3-chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-
acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl )-2-(3-trifluoromethyl-phenyl)-
acetamide,

N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-naphthalen-2-yl-acetamide;

PCT/DK2005/000159
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2- (3, 4-D chl oro- phenyl ) ~N- ( 2, 6- di net hyl - 4- nor phol i n- 4-
yl - phenyl ) - acet am de;

WQ@2{04/4084754/1 oxy- 3- chl or o- phenyl ) - N- ( 2, 6- di met hyPCHDRRI0S1000159

olin-4-yl-phenyl)- acetam de;
N- (2, 6- Di et hyl - 4- nor phol i n- 4-yl - phenyl )-2-(3-trifl uor

ongt e 1.0e: ;
TS PRI (PLE B maroholin PRl en.
é-pi_ropanawlaide;de; 3- (h3- Chl or o- phenyl ) - N- (2

- - 4- nor in-4-yl-ph 1) - [ jde;
hﬁﬁﬁ%@nﬁ%ﬁ%%@#@%@Péf-,s% 4SRN G ret
yl z0henye) - acet an de;
2- ?3- Br oﬁ%- phenyl ) - N- (2, 6-di met hyl - 4- nor phol i n-4-yl - ph
eny4($-Brortoaniedel)-N-(2, 6—dimethyl—{-morph0[ in-4-yl-phenyl ).-acetamide;
ﬁe%&?%@’é‘f@ R0V B it AU IRS DR # R DA -Bechanize P
N- (2 (265-Dii Ry Y Ao BRE NI LI-Phémy)-2 preiylaredmpdd; ol y| - ace

tamd

e,
{\I— 0 - D ety #-naor e i dpi-mbani)-2 ik geedrigideiol yi - ace

a €, e , , s 1.
R g Ly AL o
X T bt iyl o4 of phal.

,6-Di me - 4- npr phol i n-4-y| - 1)-2-(3-fl uor.g-
e Py TR RO Tt oDRS Ll Brd it P
co jeCa!

CoTPFF LGNS SR TR el eepisbicaly
ac acvepiabde tariersyor dilvens ardrbegipnmatescompaygdpaccardingie a5y

a pharpaceut.i cal co sition according to enbodi nent 3
f oODf ﬁgﬁ?‘@ggﬁalﬂben%soﬁa??%w in a vol t age- dependent

PO &S $f 4 PhahAseaticA bompbEiitR becidiig 35 embbdinent 3 for Use
according to enbodinent 4 in the treatnept o

di émfc@ing)ionﬁ@é%%Vﬁagﬁ@epm%‘i’t@@i‘% c Wﬂefw%fae@%@&’al
ion flowin vol t age- dependent pot assi um channel
SQ@HC}H?SS%P%%I?H‘N di sease is preferably a di sorder or

di 9pa%esoding hentedinmait dnankotrsatsyst ¢fmn digordese disease being

gicggqrpggqr;]igfgtﬁc? gq? 'gng%ié&is 12)51 f?ovx(fz 1hna£ 9&%&%@1 e%gnc{err]lt Eg{ggsil}rrtl Shannel,
such disorder or disease is preferably a disorder or diseases of the central
nervous system.
Use according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of seizure disorders such as convulsions,
epilepsy and status epilepticus.
Use according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of neuropathic and migraine pain disorders
such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain related to
diabetic neuropathy and neuropathic pain related to migraine.
Use according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of anxiety disorders such as anxiety,
generalized anxiety disorder, panic anxiety, obsessive compulsive disorder,
social phobia, performance anxiety, post-traumatic stress disorder, acute stress

reaction, adjustment disorders, hypochondriacal disorders, separation anxiety
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selected fromthe group consisting of seizure

di sorders such as convul sions, epilepsy and status
wepiosegtrscus. 7. Use according to enbodi ment 5PCT/DK2005/000159

characterized in that the @/ sorder or disease is

sel ected fromthe group consisting of neuropathic and

M AHBEARE aBAtPhHis CEHLEIR pHdIhs 2nddth AE¥RieR due to general

hyperal gesi c” pal n, "phant'om pal n, neuropat hic pain

r enstlizd] canddticmzatl sibsiencwindtigd anxdety disogisat hi ¢ pain

rel ated t

O, CnARRBtarTBl PRODRRCE AP arChr et mopege SRR BF Bheate i

selsgedied frbmome LiRiIEdRAS B hélrbiekeabratii i8biers such as
di sorders such as anxi ety, generallzed anxi ety

di ddriwimer pdis¢ase.airniéngton’sshetsa; maltiphgsliresiggmyotrophic

di sqQrder, sQci hopi [ P

ottt lsrih AR PR eRERhAOHRRG Fnd BHeElrfection relasd

adjeHedphBlopatties beiter Gusdiypoaibelayirawa) hapsorinses borrelia and

separati on anxi etydi sorder, goraphobka .specific

phdsivaknowmprathegens; Serirdrldglakob disgassePakingapys dijease,

congdi L c -jnduced anxi ety disorder. 9.

ngg%%%gﬁﬁgﬁgn%%ggg 0 ?ﬁ%ﬂ?'s characterized in that _
10. t haJBiasardiag toembhodmaes Sichasetesized th thattie disordgr ougdisease is

consj st i ?n% of neur odegener at.i ve di.sorders. such

A SRR 1081 the SERRCOTMIEE 16 PERro el NP iR osuch as

sclighRecameRIVWRdTARAI 6r bisatatiml er osi s, Al DS-i nduced
encephal opat hy and ot her” i nfection-rel at ed

encephal opat hi es bei ng caused by rubella viruses,
herpes viruses, borrelia and by unknown pat hogens,
Creut zf el d- Jakob di sease, Parkinson's disease,

Defidifésp- | nduced neur odegenerations. 10. Use according
to enbodi nent 5 characterized in that the disorder or
Thedeme heferoptons eeifess t@ @ DtFREAN: Pey 2GR O SUPBHSFER: ng of
neur onal hyperexcitation states such as in nedi canent
wi t hdrawal or by intoxication. Definitions The term
Halbgérenheak dRiofe tRloso twomonirtiodgen, oxygen or sul phur
atom Hal ogen neans fluoro, chloro, bronmo or iodo. The
expression Cl-6-al k(en/yn)yl nmeans a Cl-6-al kyl,

B G A L e i
grogp. ol teau iChg-allyd meferetotaobrenched ar yorbranchad alkyk Bipsiphaying
frorinrz)(r:l!a lflodéi)rg %ar%glg a%?rtls {nicﬂ]is}v%gintcpudrirr?gt Qﬁ&tlﬂo‘c ﬁhﬂt)éh to methyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-1-propyl.
Similarly, Cy.¢-alkenyl and Cs.¢-alkynyl, respectively, designate such groups having
from two to six carbon atoms, including one double bond and one triple bond
respectively, including but not limited to ethenyl, propenyl, butenyl, ethynyl, propynyl

and butynyl.

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

Ca-10-alkynyl, respectively, designate such groups having from two to six carbon
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1-propyl, 2-propyl, 1-butyl, 2-butyl,

2-nmet hyl - 2-propyl and 2-nethyl -l -propyl. Simlarly,
w@2006/087k€nyl and C 2- 6-al kynyl, respectively, PCT/DK2005/000159

desi gnate such groups havinng fromtwo to six carbon

atons, including one double bond and one triple bond

aton{seﬁlgﬁfaﬁﬂé’(ﬁ{eydoubﬁ@oﬂg 'aﬁg oA trifl@hohd F@sb@cqlv"eﬂr ﬁ{dﬁﬁﬁﬂé but not
pf openyl”, butenyl, ethynyl, propynyl and Butyny]
hml‘edm ethenyinpropertyl)-battdogbryeptenyl, hesenyd, lwp@nyl,@c@mxy |noneny1

P TN R g ST R T

and 8694pl. having fromone to six carbon atonms inclusive,
including but not limted to nethyl, ethyl, 1-propyl,
2-propyl, 1-butyl, 2-butyl, 1- pentyl 1- hexyl

1- : 1- .
he SRR et AR el gL il st
The €22mlOs. @&Mcm]ltyl dedigmeds 4 wenycydiesir pigythc smbbcsgﬂ@hlzp/sng three
having fromt Eo si X. carbonat.ons, anlum

to clgB BiatorBio e eloe Bt RS BoRHoPEBYbcFFpRriiTh O clohexyl
cyc1gﬂﬁtﬂyf§b@od%§{1 e‘E qt 1]'131h g%fo%@niy? W RETY 2. 1 RERPE nyl

‘hept enyl, “oct eny
[2. Zr?Qineyqld)qctyiemé rﬁ&B O]‘tscyqlnyﬁyl ptco@?hﬁydrm Gt Walkenyl designates

o RS RTEIRA 2L B IR Mgl o

dougg-bgn@ycl oaI kyl - or cycl oal kenyl group. The term
C3- 8-cycl oal kyl designates a nonocyclic or bicyclic
carbocycle having three to ei ght C-atons, including

Theg gﬁ%g”g mll%(eg/ylt&ﬁ/e g%s(iél%%éso@ féﬁ?}rﬁ?%&ﬂé substituted with

one [of mlord hé?lbgéhcdt@ﬁs‘; ﬁﬁ(}lhdm@lhw ﬁb‘@lﬁrﬁl’céﬂ tb] thi€lobydmethyl.
and [ 3. 3. The

bi cycl Ly 1b
bty scrclgostyl and [o.8 A brovclgeei e ot . The.
Wlﬂp&&i&’&dﬁ&e%f ggggtg having three to eight C atons and

doubl’'e bond. The term hal o-C
In tiee adpkéhm/oyl lhALol-Cﬁgesyogcmdit(@s)}d}IS G-aklepom)ylnhsterbei ng

1 RS A 1 Rl 5 118, S 98 1011

hal o- C3 8- cycl oal k(en)yl designates
C3-8-cycl oal k(en)yl being substituted with one, or nore
thtatmgaijamlbm,stmunnts g athay e the gromatic group to which they are

k(e 5 ) Bl
aﬁa%fdéoﬁpf?ﬁéggé%}% E{ng) ??21‘&‘ @ﬁgﬁl Q? g(%‘ lﬁ’)tya%arﬁe “as
hetéii&itbﬂﬂ@ Ghab¥ifg sydhean id Mrrﬁd]b@czleglhto&tmmcteldeme 4get her

h the aromatic group to. which the)b %
carbonatoms and 0-3 heteroatoms selected from N, S uch two adjacent
substituents may together form:
—~(CH,);—CHa-, -CH=CH-(CHy)y-, -CH,-CH=CH-~(CHy),, -CH=CH-CH=CH-,
—~(CH,);~0-, —0-(CH3)~O-, -CH,-O-(CHy)-0-, ~-CH,-O-CH,-O-CHy-,
—(CHz)a~S-, =S-(CHp)y—S-, ~-CH-S-(CHy),-S-, -CH,-S-CH,-S-CHy-,
—~(CHy);~NH- , -NH-(CH,)y~NH-~, -CH,-NH-(CHy).-NH-, -CH=CH-NH-,
—0-(CHa)y-NH-, -CH,-0-(CH,)-NH- or -O-(CHy)-NH-CHy-~, -S-(CHz)»-NH-,
-N=CH-NH-, -N=CH-O- or -N=CH-S- or -N=N-NH-,

whereinbis1,2o0r3,ais2,3or4 andcis 1 or2.
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attached forma 4-8 nenbered ring, which optionally

contains one, two or three heteroatons, then a ring
waywtesnss forned by 4-8 atons sel ected from 4PGI/DK2005/000159

car bonat ons and 0-3 hetero&fons selected fromN, S, or

O Such two adj acent substituents may together form

The %Eﬁ%ﬁr e optlorgﬂzgg)b&ﬁ'ﬂga/ aromgii % Q;'f" ﬁ')"_@f)l@on atognér_'
wher2in®, O; 2, 3 GHPedtb@HEto1@s @Y -be repl oy Beteroatcgnt( mﬂgpemdegly

N

phen91’ GEJTbn?a‘l'fgl\éhbsutut%eﬁﬁﬁ'@l@nM s@bstitiled ﬁ&ﬁdiﬁe NiptionizZHy
O or -N=CH S- or

subsuthwtmlelphemh epteqmllb sybstitutedofugan, Pptignally substituggd thiagple, ¢

Opthg.F%lﬁ) g&;&;ﬁ umo {n'én é&log?glfl}? £Lﬁ%{19ut8({l)gﬂr§ﬂ:a mkéo%ﬂﬁ'bgta&%g

2,3-dhydo-BEnAbiGah hﬁjﬁloﬁilmbﬁtﬂuteﬁ@yrﬁpid&ﬁe dpﬂD()naﬂllgtsabsIatltedB
[ ngwiaendent 'y sel ected fromN S, o

pyrrale ard eptionaly sebshifuedopiarelgaft 1ray Wbﬁfﬂﬂlég ‘gﬁéﬂw or more
subsﬁﬁ%ﬁt?ﬂ?d %Xrg&ﬂﬁ?%%ﬁ%h?ﬂo?? %ﬁ%n C‘?Q-tallﬁé‘ﬁ!yh)\yl

y substit uted
Cs.s-tilegibenyyl, (om—ctych:alld(gn)ylﬂﬁS&-ahkﬂtm’dn]‘yth,rlaip Copiallderiynyl,

bstituted bstituted
CuoBHER ISR g SRER By Bbs Al PHaBhe.  opt i onal |y
-CO W%I'Jdilﬁ(%ﬂ/y%)y@ @:‘dﬂN@C 106-511%{&' Ona@p -thiat iNmat | yalk(en/yn)yl,

substituted pyri mdine ysu bstituted pyrrole

-N((hmﬁalldpﬂwn}yé]zJ—)S @m@kﬁenbmbd Sz 6i-ealkien/vimyl.be

-soﬁ\t{géb éh%%}ﬁﬁl)\l\b cﬁ-§§%@g{r—§oégﬂc§§$@§é@flﬁ‘m&§ adjacent substituents

mayg%ge@he@ hiftemé be)ﬂdtw gEadmpBo GitidtoEH Yy (26 htydched form a 4-8
8-cycl oal k(en)yl-C 1-6-al k(en/yn)y hal o- C

membe@dgmg( @m%p}qonaldlcoglaémw@nyvﬂwrc ;eyheteroatoms

Wy Bt Pk KRR EBL B O a5
then-thNtdebdn &ofl df(tme@r@rylhp 1s-aN(a¢heﬁt© Atk(en/yn)yl) 2,

When PR A Lo 5k LAy e
theﬁli’e@%eglddt&?ﬁ@sﬁa%ﬂbﬂdhuems may together with the

tic group to which they are attached forma 4-8
WheneAbis sebktititad) withh S ¢h st (ew/mmalyly -3QRmE as-alk(@ne)ybwo or

SOp R  SRRE BE o ol YR A ot oy,

attaéHE&'ﬂoM.e carbon atomof the CO group is attached to
Ar .

The term acyl refers to formyl, Ci.¢-alk(en/yn)ylcarbonyl,
Cs.g-cycloalk(en)ylcarbonyl, Ar-carbonyl, Ar-C 1-6-alk(en/yn)ylcarbonyl or a
Cs.s3-cycloalk(en)yl-Cj.¢-alk(en/yn)yl-carbonyl group, wherein Cis-alk(en/yn)yl,

Cs.g-cycloalk(en)yl and Ar are as defined above.

The terms Cs.g-cycloalk(en)yl-Cj.¢-alk(en/yn)yl, Ar-C¢-alk(en/yn)yl,
C1.¢-alk(en/yn)yloxy and Cs.g-cycloalk(en)yloxy; designate such groups in which the
C1.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl and Ar are as defined above.

Similarly, Cs.s-cycloalk(en)yl-Cy.¢-alk(en/yn)yloxy designate such groups in which
Cs.g-cycloalk(en)yl and C;¢-alk(er/yn)yloxy are as defined above.
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When Ar is substituted withNH 2, NH Cl-6-al k(en/yn)yl
or N(C 1-6-alk(en/yn)yl) 2, then the nitrogen atomis

wardosgosod to Ar. Wien Ar is substituted with PCT/DK2005/000159

-S-Cl-6-al k(en/yn)yl, -SO23Cl-6-al k(en/yn)yl,
- S2N( C1- 6- al k(en/yn)yl) 2 or -SO2NH C

The %pﬁéﬁinoglé %g’r )e\é,‘c o&ﬁge;l@?ls Erd W LAY ?éleﬂk(ei)ﬁtéla&aﬁ@rﬂﬁl)yl

to for
deﬂ@]ﬁteﬁsuah lgtciph ym\)vkich dteb@flfydxlk(en/yn)yl Cs.g-cycloalk(en)yl and Ar are
g Cycl oal k(en)yl carbonyl, Ar-carbonyl, Ar-C
as defingd 3P®Y%en/ yn) yl carbonyl or a C3-8-cyci oal k(en)yl -
1-6-al k(en/yn)yl -carbonyl group, wherein
Cl-6-al k(en/yn)yl, C3-8-cycloal k(en)yl and Ar are as
defi ned above. The terns C3-8-cycl oal k(en)yl -
6-al k(en/ Ar-C 1-6-alk(en/yn)yl, C -e-all
Pha?ﬂlﬁ?ﬁ’mcéﬁ‘i}"%‘ff{‘?%tﬂ?s8 cycl oal k(en)yl oxy; designate such

The %e@émsfn\l'eﬁtlw hIgH rdldtes folr dﬁmﬁhk&eﬁﬂﬂc&l@oﬂposmon The compounds
-8-cycl oal k(en)yl are as defined ahqve,

of thﬁunﬁqnapn gr sats Hgrenf enayacenmyteres alogs gy mwwwnowhd
pharaa%s 14 f %ﬁﬂ?ﬁrcgﬂfé‘?s 61%11’343{1%6%11%&% E’%‘g rﬁ&lﬁﬁpe)dos@sn

yl'oxy are as
The hﬁmsutﬁﬂscoﬁpoﬁﬁroﬁs ﬁc}mkdmg kJ(ih&)lWenz&md nmy @ formulated with

phargieasioalln g anle A e o Bk ) 4 Sth IS W vants
and %ﬁc a}?eﬁﬂé% o K%EEQ Wlth 80 o @e@h%lcﬁﬁg ki@thsah@seadisclosed in

maceut1 cal conpositions The present invention also
Rermﬁgtan ¢Ehet Sriancp hat Fractest ofdiarmayp d8iFditdon, Crmaaioe Ff o Mark

venti salts thereof may be adm ni stered
P“b%$EW%88v ?ﬁmbgﬁbﬂﬁéiion wi th pharmaceutical |y
acceptable carriers or diluents, in either single or

mul ti pl e doses. The pharnaceut.i caI conposj ti oaﬂ, i )
The @hmastcuigcai eorpasitions aribsrsperalically ot fog adnjrstration

eutlcal t r
oy FE AP e Bevs B B0 AL o6 Liasty, Brici i
buc@t GAd Seli@ual, &ﬂanﬁﬁﬁﬂﬁntﬂtlﬁmaierﬁaépﬂntmmmen@ual'agml afrbse
di scl osed in Rem ngton: The SC| ence_and Practice o

parepteaplitiejudinmsubertaneons, TeERIcElar stratheal nBEReoUs A
1ntra1c&%rm%)lg Qhe% 54y i!l%go%m né]r@fe%ér TRGAWel appleci@sid®ai theons

spe Iy for lated for adm nistration by
prefafiyd sovitd @il daepbmh b t}mgchexakccmdetlm aid ageenfithe subjess #9 be

R
choSkR

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

in the art of pharmacy.

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

contains a free base such salts are prepared in a conventional manner by treating a



10

15

20

25

30

parenteral (including subcutaneous, intranuscular,
intrathecal, intravenous and intradermal) route, the
wo@e@b/080d e being preferred. It will be apprecP@/BE2005/000159
that the preferred route w3kl depend on the genera
condition and age of the subject to be treated, the
ISQr 3
solufif B Sifinstoibr A FRIAH ofthe hRREREWA MR h GG ARk ora
phaeitpaially acceplablerieiil. Bypresertathviereyamples ernpentichedf abole
i nvention and the pharnmaceutical acceptable carriers
are then readily admnistered in a variety of dosage
Phaﬁgp{ceaic%}lbé sRidng Eortc?ﬁ Anfkls@SEsh HHbESLIRA or liquid. Solid
adm ni stration. The fornulations nmay conveniently be
dosgpe derenst fedoiahadministdtemgelidererg. bgpsuissHaklstsk doagees, pillhe

art of pharmacy. T ounds qf this inventi e
loregitrepar T i SR ¥ Abwed it b ss T fieBuetd
powRBAGRABUGIA R kY. RORS RirADd < Bedhe of Neeenl Whhe apyrpplt,

is an acid addition salt of a conpound having the |
phaumédckitiop] efmposftions feyapsal, adwq@ﬁtrglm%%ﬁegquh\@lth coatings

i nvention_cont ain fir :
O
of tis e figaslliah sach dsaesthiase opproldnged mleast acrordingtoanethods

chem cal equival ent of a pharnmaceutjcal l.y acgeptabl e
welbIgien iRdlst S dATHE Agsce AR B0 ST PR TGy et

) Jt j.C Il f.aLiroral adm ni stration
501%95’%@%2%%563181?&?%8% . I%glli flgﬁ%lléés)'age fornms for oral

adm ni stration include e.g. capsules, tablets,
dragees, . pills, l.ozepges,. ers ranul
Formyfifins &f e prese adeainouoR g it alh B ERedRe s
preRAWASE dREreRAIIRLuéPASBaB5uISs & tablBts| &Rh bettmrdhga troche
or lozenge. Where appropriate, pharnmaceuti cal

predmerpiisid angnvst pOthe eetave ingieilient end whish mansduds epHREl
w.th coatings such.,as _enter] ' : e

exeiinI g B8 oS g ST i PRSI Bl DL AR

povtfel b Erahilel, @db Rifion St SikpaissiGiListaal dqeebusior pontapgens liquid, or
rel eaSe according_ to nmethods well known in the art.

an qil-fuivatetioseger-iropihHayid etBison. adni ni st rati on i ncl ude
e.g. solutions, emulsions, suspensions, syrups and

elixirs. Formulations of the present invention
Suisibld piatreadeaticad catiesdntlndsinestsp i ditesnthe fflersevierdlg agyeous

di screte .units such as sul es .or..tabl.ets
sollinaafl RFigHsPT B é@&?ﬂﬁ-%@%{nﬂﬁé e P Ffioke tera
albd, REGH %?élo%&%,%b,%ldiﬁ% dRE lpeBien, AcsdiH, e sium stearate,
exci pi ént. FurtRernore, the orally avail able
stedrizravid, Kiwesntkyhathetseficellulpge, temretageh, potato starch, gums and the
like. Examples of liquid carriers are syrup, peanut oil, olive oil, phospho lipids, fatty

acids, fatty acid amines, polyoxyethylene and water.

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

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

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

active ingredients.
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powder or granules, a solution or suspension in an
aqueous or non-aqueous liquid, or an oil-in-water or
wWowR08/087764 0i | | i qui d enul si on. Suitabl e phar neP€UDKe@s/000159
carriers include inert solidd diluents or fillers,
sterile aqueous solution and various organi c solvents.
I [ ' : : I
The AR OF Eol¥f ooy iy VLIPSl O RO bl 1530 (9 3bout
1g. acaci a, nmagnesium stearate, stearic acid, |ower alKkyl
ethers of cellulose, corn starch, potato starch, guns
and the |like. Exanples of liquid carriers are syrup,
Ifa lﬁﬁﬁf‘%iéﬂ it usel 1Repr&idkatiocdBSPRLinlthPFodd, offadlyiup, 8@ubison, soft
atty acid am nes, 'pol yoxyet hyl ene and water. The
gelatirmroapsule or stefilk i eetaltaiqindciuclies amragusenstaineaddHequsakiquid
mat erial, known in the art, such as glyceryl
SUSPRRSIPRSY SQPHPR or gl yceryl distearate, alone or mixed
with a wax. Any adjuvants or additives usually used
for such purposes such a s colourings, flavourjngs
Tablets swerbearensees bt mixingihenetive waredicst Mk @rdinay adipanky &

. t| ' [ I [ : of
citue GG LBt Lo S et A SE L O B B D
mackldbe.ng to about If a liquid carrier is used, the

preparation nmay be in the formof a syrup, enulsion,
soft gelatine capsule or sterile injectable liquid
Pharﬁllé[s&tﬁél %@gﬂﬁﬁyﬁ)ﬁ'gfareﬁ%?al%ﬁﬁﬁbk%tiohqmlﬁdegﬁéﬁl@ R§hesusnd
solution. Tablets y be prepared by m xing the active
nonzqnepus dijjectablpisolntionsd idispepioas, susrensionoer epnylsient & Wl as
.subseguent |y conpressing.the. m xture..i '
B e e S SR T S
use. PRp&ThRE@bleaBHil G stk S8o toratmiplatettag being vathiethssscapel of
nonhaqueous i njectable solutions, dispersions,
the psepeplomsedion. or enul sions as well as sterile powders to
be reconstituted in sterile injectable solutions or
di spersions prior to use. Depot injectable
For pénitdabidinsstiatien,abinionoof thapbmapadhdar theeinmentidntihisterilbe
scope of the present in enLion. For parentera
aquegHHFANEQT: AATOHS PEBIIFNF SHECLATIIPNS EB?FBJ&Ri gr A ar peanut

oil nﬁ%}vb%rﬁﬂﬁeﬁ%gyédln Sﬁélfe?du%@u?%‘l‘tﬁ%§ s _ld’Bcj:E QitabBBHFRUS if necessary

propy glyco aqueous vitamn E or Sesame or
and prediquid diluentrfinst feadenp isoyedc wihehffigtpntsnlive soklucpssaghe

shoul d.be suitably buffered if necessary an he
aquqopg SRIHLCHS e ht Pk SR Pe LSS oY R 11 ci ent
subcBink A A iftkdpefifhealld¥ninistration. The sterile aqueous media employed
are all readily available by standard techniques known to those skilled in the art.

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

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

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

gels, inhalants, dermal patches, implants, etc.
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aqueous solutions are particularly suitable for
i ntravenous, intranuscul ar, subcutaneous and

WO paosagpEsd t oneal admi ni stration. The steril e aPCBEDHE2005/000159

medi a enpl oyed are all readdly avail able by standard
t echni ques known to those skilled in the art.

A tyﬁ%gllgrhloc[@aée% 1111 T rﬁe%?rgﬂgilboﬁ?O@b? RREIRF: 20 HleAgObodyng

I VE |ngre ossi ble additives in a part
weight pértiny spefeeattly from about@.01 cnabopt 66 ergdy Yodytweeighteper day,

wat er adJ stl t ol uti e, desi ed v,ol une,
and Bi TrEfeGi o D5 IO ROk A0 s R Foieh s iRl o
adm ARG §P oy or‘&h&le%oseﬁgéy stlhids alth 8 dsbick i IR exact dosage will

conventional Iy used in the art nay be added, such as

dependmipoi ﬂy: faegpnmcg andriaedsrof atmindsirationt the se age.sveightand
cen S P B R et BT e

discdsBRRbRAtkAd afe Edtoni@hcdiSBisesito bt ahisd aed 6thér faywrswldent to
oral dosage is in the range of from about 0.001 to

thosaplglled e g/ kg body wei ght per day, preferably from
about 0.01 to about 50 ny/ kg body wei ght per day, and
nore preferred fromabout 0.05 to about 10 ng/ kg body

The \f@hgﬂatmme magiapnmfiémiygieqnmnﬁed innet dosago fwnnbwag@sds

d , t
ko G bR G BNE 3B PRSBNID foRaR TTEF 814 BmTEEton
one ?féoreatgﬁes 9P ku@nd 198naHALs P a8y Bia? ’doﬁ’tfalntﬁ’&n Uk tect

e nature and severlzy di sorder or
aboulil§66 se, smoémsabomo ]awyl 00ong; pugierably fmrs ahewd).Qtombout

500Hg:at glo?erll%g ﬁr facl? eV| rgo ég delt}%[s; ggi Iled in

presented in unit dosage forn1by met hods known to
those skilled in the art. A typical unit do%l\égeform
Forp@ﬁnwﬁérmﬁ@hﬂﬁhgﬁHﬁ@W%Wuﬁﬁ@W% “ﬁ%ﬂ%ﬂ¥ﬁﬁﬁgab %&@aéuch

as  1.t0 I t
adl’nilaﬂlff,‘tlr(r)ﬁl t:;’fg ﬁ?gg&g greq?X%@%¥eP&'%i)gg{haﬁif tﬁp o a;{)l?};/éﬂ]?f?g o
oral abBMiisteatidp. t 0 about 500 ny, and nore pr eferred from

about 0.5 ng to about 200 ng. For parenteral routes

such as intravenous, intrathecal, intramuscular and

Typ?c'amnl @sd(g‘rgélﬁ%] {j Hf%%rrﬁl}i&icﬁlaéf{ the HRERFOrAHIE ad fbllfob\@

order out the dose enpl oyed for oral
adnlnlstratlon Typi cal exanpl es of reC|pes for the

ll')a b Pgi‘%;tl{e:tg E?‘%FW;%SS é nvent cg)fnnpg{ug% ﬂgt(l}[] ﬁave%fgl% ﬁgllulated as the

I nvengiophseal cul ated as the free base:

Compound of formulae I 5.0 mg
Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 2.4 mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 24 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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Compound of fornmulae | 5.0 ng Lactose 60 ng Maize
starch 30 ng Hydroxypropylcellul ose 2.4 ng

wor@sogT7yst al | i ne cel lul ose 19.2 ng Cr oscar mel POFBK2005/000159

Sodi um Type A 2.4 ng Magnes#um stearate 0.84 ny 2)

Tabl ets containing 0.5 ng of

a conmpound of the

i nve Oﬁﬁﬁgkgfgﬁ@hﬁglas t he freeO_lgzlg}gg:ZCorrpound of

formu

actose 46.9 ny

e starch 23.5 ny

Povi dacwsd. 8ng M crocrystal | i ne468irhgl ose 14. 4ny
Croscar,nel | ose Sodi um Type A 1.%33 Magnesi um st ear at e
|

0. 63 MYZB§1a8Yr up cont ai ni ng per

of feLg.ae | 25 nmg Sorbitol

P&litre: Conmpound
5001 §tn

Hydr oxypropyl cel | ul ose 15 ngy CHycero% 50 ny
Met hMlicpsergdimelealjulesopy| - par abdA.40md ng Et hanol 0. 005
mL Fl avour qloggsg%})% charin sod ;ém 0.5 ng Water ad

1nL HOEEME

RE¢tion co

éP%ing per

m | | iNthddeSiumCGaspaend of fornul ag.d3Mg5 gy

3) Syrup containing per millilitre:
Compound of formulae I 25 mg
Sorbitol 500 mg
Hydroxypropylcellulose 15 mg
Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mL
Flavour 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL

4) Solution for injection containing per millilitre:
Compound of formulae I 0.5 mg
Sorbitol 51 mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL

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

of formula I as described herein.

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

of the invention as described in the following.
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Sorbitol 5.1 ng Acetic Acid 0.05 ng Saccharin sodium
0.5 ng Water ad 1nlL By the expression a conpound of
w0 b@siosirent i on i s neant any one of the enbodi nRCI/PKRG05/000159
formula | as described heréfn. In a further aspect the
present invention relates to a nethod of preparing a
lo escribed in the
Prep% 9@%@88 g}lg %%&osﬁﬁzlogonpounds of the
The ¢comsotindoof t]ib mveﬁﬁmouﬁt(’ds gofieralnfermwadwhayeinaf, W,h¢ Z, R1, R2,

eneral faqornmula I, rein q, X Z R, R2, R4,
RS, ﬁ@%ﬁ W an deiiaebp Tt be pierrisy Dy aheRElaaLE oy
repreg Q%eﬁfes'éﬁcﬂ’ﬁseé&@ﬁ%ﬁ Bdlowhe schenes and as

esc | ow Schene 1. Scheme 2. Schene 3. VI

Scherre 4. VI1IBr) Scheme 6. XI Xl xna XV Schene 7.
SchemXI1 VI In the conpounds of the general fornulae I - XV,

W X, Z, RrRR2, R3, R4, R, R6 and R7 aRe as
iNfed mmder Misl a | Rds of the al
ON R1I ae | on R1\/I VII are w ai ned
2 from conmmrer€i al sources "Sr pr epar ed andar d
methbds lai ii b chemists skVIlled in F{)@Emt"
a

Al ternatively, conpounds of the gener or

mula 111,
where R2 is hal ogen such as O,

Scheme 2.
R2 R2

H 3 @
/©:NH2 X Ca~pgg /@iN\X/ "~R3
Br R1 Br R1 (\N R1
w7(k—R4
1 1
VI VI o

Scheme 3.

R2 R2 R2 |,
/@iNHZ /@iNHz t N oA

. —_— X" ~R3
Br R1 |/\N R1 |/\N R1
R7 R6 R7 R6

Scheme 4.

R2 R2 R2 R2

—_— —_— —_— R3
F R1 N R1 (N R1 N R1
4 w R4 4
v Vo >(k;5 v Wo TR X



Br or I (schene 1), are obtained by neans of
regi osel ective electrophilic aromatic substitution,
waowdos/ogrtemwn to chem sts skilled in the art, w PET/DK2005/000159
appropriate el ectrophiles sech as
JV-chl or osucci ni m de, JV- br onosucci ni m de, br om ne,
Schemels0di Ne or iodochloride in a suitable solvent such as

ace i ¢ agjd, as describe@im glectrophilic
ﬁ‘atl‘om"—by»P B D ek "Mag e, Canbri dge
(\ sity Press, gﬁnﬁq =1 1976. The nitro group in
W qunds of theg ke formulae 111, I X and Xl I
r7 Heschenes 1, 4 and 6)/g&A bé reduced with suitable
redukd=rsg agents such as zinc or iron powder in the
presence of acid such as acetic acid or aqueous
hydrochl oric acid, or by hydrogen gas or ammoni um

Sche@f. M ate in the presence of a suitable hydr ogenati on
rzCat al yst sugh as adi um on act iRerated €anbon in

iif#mtable o) eH% ch as met hanopx &tharel, or
et rahydr of&q3 vat suitabtte tenpers "es or under
uRtrasonic I¥radiation, to obtain anil ines of the
general formume 1V, V and XV, resPettively.
Alternatively, tin (Il1) chloride or sodiymdithionite
can be used as reducing agents under conditions well
knewn to the chem straski | @ inthe art,, Co s of
t ner al fornuyji;EN- vI1 (scheneg_ 1} 2 and 4)
be prepared Y gglong cemaeunds{éigﬁg gener al
rmii'ae V and Wi d.espectively, wipN I'rRabl e
%k@j)ecﬁophl lic r nt s*V such as, but notxkinited to,
®sui t ably subst it (¥ ed carboxylic acid chlorides,
car boxylic acid brom des, carboxylic acid |od|des,
carboxylic acid anhydrides, activated esters, chloro
Schem§pr mat es, and with or without the addition of bases,
saech as pyridi e, trialkyl am nes, potassium

bnate, ma '"am oxi de or lithium, sodium, or
SSI um a% ates, in a suitable solvent, such as
et hyI acet ate, di oxane, tetrahydrofuran, acetonitrile
5 or dlethyl ethe! at a suitable tenperature, such as

roomtenperature or reflux tenperature. Alternatively,
conpounds of the general fornmulae | and V (schenes 2
and 3) may be prepared by palladium catal ysed C-N
bond-f or, m reacti b]'e sui tably substituted
Inth"c?:ﬂ%ﬁ‘n‘?ﬂ%" etgﬁ’éerﬁle‘ﬁgp‘é G Iae VIl and VI and

WSk %301, RS R3S Rt HS a6 B R @fd fekfigdd ihdenfrphn i nes,
as’ described by’ S.” L. Buchwald et al. (M C. Harris,

10 X. Hang and S. L. Buchwald, Organic Letters, 2002, 4,
Com%cg‘.gﬁé %g%né%g%gp o% éﬁ;‘?gr\ﬂh %HW%%i%e?B&aMd from

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

the art.

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

20 by P.B.D. de la Mare, Cambridge University Press, Cambri dge, 1976.
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reacting conpounds of the general fornmulae I'V and X'V
Wth suitably substituted bis- (2-haloethyl)ethers and

woRaok/o81754M t hout t he additi on of bases, such aRCT/DK2005/000159

trial kyl am nes, potassium3tarbonate or lithium,

sodi um, or potassium al cohol ates, in a suitable

sol vent, such as di nethyl sulfoxide or |

i V-di net hyl formam de, at a suitable tenperature, such
The afira group trﬁmmqa“cﬂlhds ef the geeefralufrrmulae 111, IX and XIII (schemes 1, 4

and ﬁgﬁqﬁqege ceg(\g\ﬂ & Elcgl; ﬁgbx%@g a8f 55&1031%5%{;1%%3 enerd%r in the
pres&%n)?'d&qsgug{ ad Jb%tlg 351@ lodhqieBn iy dodlond Adid Sdi'be@Bbebgen gas

substituted norpholine or thionorpholine ‘derivatives
or aramoniven foreéate trethe fpresepdel df adsuuﬁ:l@ hycapg@tatlog gatalygtsuch as

pallaéffmé%lggg{llg%?de acel ﬂgbﬁ% Eca s su a\héd nIlel?hanlgiE eﬂgagbf bPn
tetrab) drdfidan, Rt %E&blﬂ“@ﬂl‘pbﬁhﬁé@éﬁ dhﬂkr ulﬂrasbmdmlrmdiahbhytb obtait he

presence of base, sSuch as ggta33|un1carbonat
anilings of tbqgenes@cfmmlae BY, YerdhX3Y issractuelys Altgrgatiyely. in (D

chlog Ietgl‘? gc; tﬁ%{ﬂ te catBEua ok %dﬁg g a8Entb GhaGWHERLY F8H

enper at ur e, s roomtenperature or
knoWﬁ&éﬂ%chamnﬁmﬁﬂadﬁnh€aﬂpounds of the general fornula
| X (schenme 4) nmay be prepared by reacting conpounds of
t he general formula VIIl with suitably substituted

déltth\? 4l 241 thith@aPT B{&P‘{/Hr(%eﬁh@g 19, t3rar@r4) whdyrseut

bases, such as potaSS|un1carbonate in
premredlhy( mhxbtmgsmmp@unds sfitbhgesraliforatiae V snd Mdxicarecgyely, with

suitile pgemisnartr cogtor Ry o M RELE shEMRF S@sHhea 20"

carb%&yﬁ@&‘cng@ﬁl@ﬁéés Eﬁbﬂ?é}blfk deidhehides, cBZb(b}@hAracﬂnocﬂ-]dés

(schene 5), e prepared from conpound
car‘t@ambw adid ﬁlcdfmdmdas Xghyat%%ﬁﬁi ;ofhlerodeEnatety BP‘? W@thl*)é d@fhol'}h@‘e

add;&lgaw% btﬁs%s Cs%?ﬁafs tg}‘?’récﬁne L gfy1 %I}l}l%.? R@tragsmrﬁ WatboRste %é%ﬁé'smm

oupl1'ng, er transition
0X1d'eadrélitrﬁéﬁﬁ dRES-; 60pythdsivan alealodlaten sn @@Mblé(mlgsmt ,,such as

G e e
tempgragl?{'%ﬂi}r {15%5%1 t%&%%%aturggm‘ﬂﬂ?@ %?nﬁgrathﬁe gener al

be prepared from conpounds
of the general for mula X, by nmeans of electrophilic

aromatic substjtuti on we t e EN
AR, SRR S U o T B 48 v
YePbPPRRMGR) Bhalyd&] CIN BeitToMmin ot cnbien ssithbignt
pre% e(ﬁ }Qgglacet I C aglgd as descri beg;l]r
substituted compounds of the general formulae VII and VI and suitably substituted
morpholines or thiomorpholines, as described by S. L. Buchwald et al. (M. C. Harris,

X. Hang and S. L. Buchwald, Organic Letters, 2002, 4, 2885).

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

temperature, such as room temperature or reflux temperature.
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by P.B.D. de la Mare and J.H Ridd, "Preparative
nmet hods of aromatic hal ogenation” in Aromatic

W@ asSo1ed | ons, pp. 105-115, Butterworths Sci eP€T/DKe005/000159
Publ i cati ons, London, 195938 Conpounds of the general
formula Xl (schene 6) may be prepared by reacting

Alteﬁlggﬁéw {Ugﬁﬂﬂhn&@ﬁtgg Efﬂ ?ﬂ o @TH Va(sefleme 3) may be {)re%)ared by

enesul f ony [oride with or "wi t'hou
reacmtgnlcnctrmpmndé ofbihs gsneral formuls Vplwlﬂmmfébl}’t Slub%'tltRVﬂ nagyphrdisie or

iR SR RSR R GRS B BRI SR SN

bls(cﬁbéiﬁpf?&e%te&%todewaﬁa&iuhi Rith ﬂlese@klitﬁ)'ﬁtof afsuﬁdiblaph&x)hinéllfgend
acet at e, "di oxane, tetrahydrofuran, acetonjtrile

suchaas (@I) é,ﬂhyis(cbpmlphaspfsm)ﬂab Heinaphiyd i therresensg phbage such

roomte at
as PRIARFIYR ﬁ%ﬁg}?a ¢ g{, 4 \Yria 2 oﬁggﬁgﬁﬁi fafcoh e'fgé?f(glgegsﬁlg le
solvéftOficE QB RHE o @étrah?@ro@,&mraah sﬁMbMiemedeebwoh as room

nitration reactions known to chemists skilled in the
temperaturey sl BstePWSEEYSN wit h concentrated nitric acid,
sodiumnitrite or sodiumnitrate, in a suitable
sol vent, such as glacial acetic acid, acetic
Congionydy oftte gérreidliforanda B (scherae Hilmag dn @emareilt tstregefingur i ¢

compns g dsniel A D) IR b Bl E ESLRG Y

thloﬁ'ogﬁi hné:)sr fRavi bl"\@lﬂ‘i@k Redsigafoniftvasds] eh ak porksgumt i C
titutions, pp. 48-56, Butterworths Scientific

carbBodtk ] ioatsugaide SQIMmioWCh 29 leeth)drﬁﬁlfa?ﬁé% %bf the general

o T RSP BTN R DAL W G

refl@CleBipera@Bdi ti ons such as aqueous sul furic aci d or
aqueous hydrochloric acid, at suitable tenperatures,
such as roomterrperature or reflux tenperature.

Cong%quglg %\%Ih g%%%& Gah lﬁﬁ:vp@ré}ﬁ‘fi@ 1¥V@\rrg> r PR} ﬁ'cﬁ‘&ﬁie 9 nhy e

17 unent equi ppe at hmospheri c

preﬂf&&ﬁﬁ@lﬁ%oﬁip@hllmsl dfmlnes@nlemh farmlaXShy mehzapﬂ_@mﬂvogm@gl 0A
system Co

reacgions kRO Wi WhSHBStWI‘E%ﬂ 10 tb‘i’ %ﬁgyf}\é\% "@%r&ggs% it ”%%
coué@ﬁ% ?B{h'ef {4 Cxﬁ&th?ca@él&ﬂ:d(c% Puping RActidasTD. W. nght

acetonitrile/trifluoroacetic acid (5:95:0.03);
“Coplietactions datwegnap? embor berttershing eipigGensive: & SP0T% B

Synﬁ?ﬂ?{‘{? Qﬁée&l%% Wergamoni)less 19@5)e of 2 nil/mnute.

Compounds of the general formula VI (scheme 7), may be prepared from compounds
of the general formula X1, by means of electrophilic aromatic substitution well known
to chemists skilled in the art, with appropriate electrophiles such as
N-bromosuccinimide or bromine in a suitable solvent such as acetic acid, as described
by P.B.D. de la Mare and J.H. Ridd, “Preparative methods of aromatic halogenation”
in Aromatic substitutions, pp. 105-115, Butterworths Scientific Publications, London,

1959.

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

the addition of bases, such as pyridine, trialkyl amines, potassium carbonate, sodium
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determ ned by integration of the U (254 nm and ELSD

trace. The retention tines (tR) are expressed in
WOonRMWangss4 Preparative LC- Ms-purification was peet/DKaw@®d/000159

on the same instrunment w tRB9athnospheric pressure

chem cal ionisation. Colum: 50 X 20 nm YMC ODS-A with

e T e S T

in a@titfle Solvent,/satinad gyridine ethybacetae, Ich@tanertemdwdmfufaor msd

it-flow MS det.ection. Anal ytic LC-
acctp RO oF SR FinFT Ah Pl AR ETBER AT o SRS IOMH G ORRIAG oy
refl {@ﬁ%ﬁra% equi pped with a Waters 2488/ Sedex 754
etector system Colum: 30 X 4.6 mm Waters Symetry
C18 colum with 3.5 nmmparticle size; Solventsystem A

water/triflu t 100;
Coniiiits af e R tpERY R AP SR s %Ry o coggpownds
of thekdiethl fd:@AKIIgbditRiibn @ddetibay knbivid toURmikts skilldAQBHIR: art,
in"4 mnutes and with a flowrate of .2 nL/m nute.
suclpag tepgtionaitleqnseniratedinipic agd.cgiim WFFITSfOT spkiup\iirate 4n a

suithf o8 ok B kiR acelERoliRh SRk bR ddibfithblosbiit acia
conbp%ﬁﬂawd s@l?uﬁ@@c?d gﬁﬁi(iktn&ﬁmlt@gffaqﬁfapbrdphaté tainpératires, for
enomenex col um ebron ZB-5, | engt 15 ne
exaplecs R thed o 3. 9o Ves anchiih EH CPrspaaemeadist,
n1trgt9(91(;l ih Ql%ntz@r?c Z?f(xlﬁgl%c bp UBELS ButvBiast: Sdni#k iPaBliddions,
nut es um ow 1.4 ni/nminute (carrier gas was
Lorideh; 195P, oven gradient: 0-1 m nute, 600C, 1-13
m nut es, 60-300C; 13-15 mi nutes, 300C. 1H NMR spectra
wer e recorded at 500.13 MHz on a Bruker Avance DRX500
thg&trfdg Bt -ceh@Hl RrALRYY Cthanhebpmay b8 Prépdddl tyriraiingt hyl

[ foxide (99.8%) were used as solvents. TMS was used
comgrmuings ef the eresd] dormala X rdta suongaidic candidens uch a3 gracous

pressed S
sulfiff o 500 P uBBTRAE i ar Ly Rl sueh as room
tempe@nat ot reflux t&hpghte. d = doublet, t = triplet, q =
quartet, qui quintet, h = heptet, dd = double
doubl et, ddd doubl e doubl e doubl et, dt = double
triplet, dg = double quartet, tt = triplet of
triplets, m= nultiplet and b = broad singlet.
Emﬁmpk@mave experiments were perforned in seal ed process

AvistrT MR Tt BeP e PRk Py G T g aibred

with athmospheric pressure photo jonisation and a Shimadzu LC- 8A/SLC-10A LC

system. Column: 30 X 4.6 mm Waters Symmetry C18 column with 3.5 um particle
size; Solventsystem: A = water/trifluoroacetic acid (100:0.05) and B =
water/acetonitrile/trifluoroacetic acid (5:95:0.03); Method: Linear gradient elution
with 90% A to 100% B in 4 minutes and with a flow rate of 2 mL/minute. Purity was
determined by integration of the UV (254 nm) and ELSD trace. The retention times
(tr) are expressed in minutes.

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

by split-flow MS detection.
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M crosynth instrunment from M| estone. Wen a reaction
was heated in a mcrowave instrunment, it was cooled to

wWQ2Wshgf’e4 e t he next process step. Preparati onP@f/DK2005/000159

i nt er medi at es 40

2, 6- D net hyl - 4- nor phol i n- 4-yl - phenyl am ne.

Bi s(di benzyl i deneacet one) pal | adi um (2. 88 g) and

()-2, 2" -bis(di phenyl phosphi no)- 1, r-binaphthyl (4.69
AnalyYiculdi@-MSIT@F (ROK+yimeodfiftight) (4ta5vent olpaingé dnwimieromass

LepbiRit MR Faubhenifa et S fRbafrdStasmy
Col@htt 3 RuPBnPWards SRhAka @18 Raa Rit 3. Dpmwritclasded

subsequently. The reaction m xture was heated to
Solveafsysismf Ar= wetehtriftuoreasdide acid §H:0.8DdnddB and fil tered

t hrough.sil.kca (200 g).. Bl . :
watcrisCi et ol e SR LS BORE
with90% AHael 0090Biif @ thiat@ahd withashsy wes ¢ ThnlAdimve Purity was

magnesi um sul fate and concentrated in Va%%gfﬁ%$ﬁ>C[Ude

detepningd by iniasratipr abihe &V (Il ang Eletlp dpcq n times

| t. silica (200 g) and concentrated in
(tR)%‘Efceé‘g{e?%df‘g%g#g‘%&s.5 g (41%vyield) of the title

conmpound as a dark oil. The product was used w t-hout

further purifjcatio GC- z) ,206 (M) 6..90.
GO HiReBDOP e o O 90 Ghctippaiogh i Vit
Pheﬁﬁn‘?%e%%hﬁllﬁq (Ze@r&ZZﬁlS’, le%EQh: 15 metres, internal diameter: 0.25 mm)

rono- 2, 6-di met hyl - phenyl ) - 2-cycl opent yl ~acet am d
cougled 4 BVerian SatBrd2088tibytrapinhisspeqt®ngRerg)ethag: Duration

) tyl acet |l ori.de (4.87 - ed,. |
15 gteSran it BORAS i i Fralites s e nilfod, S pstietl: L0
0-1 hfindte SEAE E 0L 171 K6 168\60-FV0OCE $3- 18 indthuteJ 3@0T@act i on was

cooled to OC, the product filtered off and washed with
cold acetonitrile (50 nL) affording 8.43 g (92% yi el d)

e 9t e Wof, ROSRON AXE RS N LN, BRKLLAyalee 10

s use out further purrfication. LC M
instfuien). IRekRerbiviitehlord B (B.9%D) ctimdEhy3 Byl fgdds (B/%D) Were

useci\| 2/@5@(1%%% :L'\%;S wgggqe?&%%lnt%qq)%gr@%erp%%%nd%ﬁq)séh«%n%?% values
"Thé: i d o} multiplicity of

are 5’5%?33 fgrdo ﬁxjpé]n?—{v? %IEQG -Tthr%ifélﬁ%‘gir%g r?é?pﬁﬁa-ggﬁﬁé Pgem ne .muBt;po lr%lt%eo

NMOsigitulsris )= dnglstpHvedbublet,dcetriptet apt dugriet, qui = quaricta i delpptet,

dr.oqwi se .t o ol.uti o f _ . _
ad 450t 01t fad"CPURIRERGHe Aivlsh di o ripley dg 7 double
quaREEi=Ctripfet Gf friptetilnh = riflgipletasd b enrédddingler. was heat ed
to 120C for 21 hours, poured into water (400 nL) and
filtered.
Microwave experiments were performed in sealed process vials or reactors using an
Emrys Synthesizer or Emrys Optimizer EXP from Personal Chemistry or a Milestone
Microsynth instrument from Milestone. When a reaction was heated in a microwave

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

Preparation of intermediates

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

Bis(dibenzylideneacetone)palladium (2.88 g) and (&)-2,2’-bis(diphenylphosphino)-
1,1’-binaphthyl (4.69 g) were added to dry toluene (175 mL purged with argon) and
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The collected solid was washed with water (200 ni) and
dried in vacuo to furnish 3.03 g (91%yield) of the

wao paoseswenpound as a yell ow solid. 1H NVR ( 500P¢#BK2005/000159
DVMSO-d 6): 7.08 (s, 2H), 8423 (d, IH), 8.51 (d, IH).

2-Brono-6-trib uoronethyl -benzene-1, 4-diam ne.
stlrréwﬂ)?%'%lgxtgg frinﬁ(gyr%éé)‘ﬁ ?Hg&éﬁ%& Cgm-blﬁ‘t'éxi'@e)(? W@%) Q‘H&%ﬁohne 8.7

mL)2nt tﬂd:;romﬁ Qgﬁid:metﬁy]lamlmb Y. Qiex \Mgzde aplﬂ@hgubamu@eﬂ}( A’ g)
in tetrahydro

reactien FRHHIENGRS heated dp réff‘m fgL 1%8015 2@%&'@? F‘?}é&fﬁ i ftetea

throiggrf Yhidd ?@O A URHES0S O HIN WA spasDMEAhE ndi AR Whe extibBiedIwith

was added and 't hem xture was extracted with,
ethybadeydte é?oez(&)tmL][ ZShel:Ombrmﬂ orgeméc Rhares Weg doied ANPCmpENESEE

e R N S P R
250 Iﬂm i fferedt tEQOL@h(sﬁﬁ:%(%(ﬁéﬁe)nd@f)mtdn&atedtzh ea@mtp domikhes5 g
red solid. 1H NMVR (500 MHz,

(41% ygedd)of, thgpblgccgnp@r@@s a qqyk oilz Ii¢ p(@,(zucr }Aﬁas used(w1th02ut irther

pfe B PO TN S bt oo e
6H)93.02 bm§41612 (g5 eft)y b ﬁé(ﬂi}@iﬂ)( 1.30 nL) and

JVj i V-diisopropyl -ethylam ne(4.64 nL) were mxed in N,
-di net hyl formani de (19 nL) and heated to 180C for 30

N-(BPSLES, d- &m%g@/?gkz@@zm Op&m&agzae&a@% vial . Saturated

aqueous’ bica was added and the crude

4-Biamid-0 nmedlmﬁmyeamlnm:(tsw ghiand cmlhlgﬂntsd@@ﬁdtcblo(ﬂfb(§4 & ynLrwere
nic as t.h

dissp g eSO gLy et F Tt Tor a0 aliel b eafld €

mickdv#@ PGoessT 8L athe Q&cﬂb@%@bod&&ﬁtoﬂlﬂ’o fheqﬂod’ay:t filtarsid off and

chromat ography to furnish 1.78 tlt
washo:hwhmdlde@:e@ny@lq Q=) qf@rdleeﬁﬁé g(ﬁ?ﬁz’a Ylﬁbé ?F\hﬂ# ®tR

%@E a%? {) 1?Di"he8§56‘ﬂe é%ct%s% mgutl\ﬁdﬁger p2ur1ﬁcat10n
LC- MQ%&?BIJ ('Il)IgI ¥ t§8 3(1d).b (U¥) ELSD) 89%, 99%. 'H NMR’(SOO Hz,
am no- 3-
cotys ool ASHR STEIN ) RS o
t ( d
(m’gl-}gmﬂgg ((g chl oqsqg% i%gggbeniz{oﬁlnt rile (0.50 g) in
tetrahydrofuran (40 nL). The reaction mxture was

T TR e L R
Broahifl¥ (0.66 i1 31uRis6R¥d §Pad¥hd acidiEl mL) was added dropwise to a solution
of 4-nitro-2-trifluoromethyl-phenylamine (2.4 g) in acetic acid (12 mL). The reaction
mixture was heated to 120°C for 2% hours, poured into water (400 mL) and filtered.
The collected solid was washed with water (200 mL) and dried in vacuo to furnish
3.03 g (91% yield) of the title compound as a yellow solid. 'H NMR (500 MHz,
DMSO-dg): 7.08 (s, 2H), 8.23 (d, 1H), 8.51 (d, 1H).

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

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

saturated aqueous sodium bicarbonate (100 mL). Water (100 mL) was added and the
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conbi ned organi ¢ phases were dried over sodiumsulfate

and concentrated in vacuo to furnish 0.42 g (99%
wQe@bay776f the title conpound as a red solid. HEH/BINBI05/000159

(500 MHz, DMSO-d 6) : 4.894¢s, 2H), 5.13 (s, 2H), 6.64

(d, IH, 6.89 (d, IH).

I I

L B TDO T (SR GObl oani phascs
werebwasl(eﬁ ~hittowatet (34 a(l@trhb) ar{dObrd @09 rrdﬁddnmd over sodlum sulfate

|V-d 0 -et hyl a

and pRcepbrieit g FRRBECR O e ab Pl Foouny gy e red

soli@OHMK &90i NIH2, DREIRE)TH 55 QyVaye, LHPELSEN)VE. 26 (d, 1H), 7.01
Sat ur at ed aqueous bi car bonat e ( 0 m.) was added and

(d, ¥fhe crude mi xture was extracted with ethyl acetate (20
mL.). The organi ¢ phase was washed with water (20 nl)
and brine (20 nlL), dried over sodiumsulfate and

2-BFESW 2w drphélth-H - aciiotontetiydphényukie.y (919 of the
title conpound as a brovvn SO|Id

2 B (b RO be0s TE GBS 84S LRI,

1. @@%@m mfus%g o%gi e(-tgijl)aﬂs?e @%4(1HL) &o mEeadn (s, 2H),

N NdimtrsFoanamida @il <adibyaledioy 80 GYD] 3 et i sescildd
.tert-butyl e T { d '

mickyaye peorps Bl prucbraeguobogpore eBinfl vis R aSqhe

crudaiidgd %S thr§&9&'%ﬁ%t}@‘l al¥ate OB HIM mﬁro@g(dtﬁ@pﬁaﬁgwﬁg)

I'n wat er m); ter 2mnutester - buty
Washyd)waihlvmwlt (é OQ 149 ami}mnafltOé)rmIlD dricdh gtf@sﬁOém@éfaLmand

confate iyl Bty R A et et PRl Y fgin Shlmbiibo

furdidf1.789) (sx%%ﬁth@ Ritle fcbh@o(u{’d a9 yellafst SbﬂldSLmMSt(&sz) 326
acetonitrile . hos hat e huffer n&.
(MI§)5trivt %947(16‘6)&%@} L AN AE HgoBMﬁQ dg): 2.99 (m,
e 0 I Hha 765 and finall
4H)45'pp8%1?2g§y5rg§1)§ Eﬁf{geﬂ?d; ?Hggykﬁg@ qu?anched after d
stirring 3 hours at 250C with sodiumsulfite (0.20 g)

in water éz mé at 0C. The phases were separated and
2, 5K @migod-6liore-Rgeoniiter acted with ethyl acetate (3x 20

Aqﬁgolxs h;{k%cﬁ:lgﬂp 'aE‘i@QlZ’MJ gry RLphAS 88dodRI SV \[()ﬁ§ hegixwiré Bf zinc dust

dried over sodium sulfat e,
2. (Iicg)caﬁdal'-ainmd -3- mlmoltmabbnpqmltﬂlﬁ §450g) o tggphydrofuran (40

oL RS AL 25T e

sodilunfféal{ﬁnat@ 0 m@ JBd @mradté('&bwnlﬁ ﬁbﬁr@l favtate ('%x 5Bmd4. THEI
m
cormhmectmanlwmbase@ |we@w1m@ @WW%@K@F @né F%lpfé;%ateg i vacuo to

furd S bgrg gu@b% yield) of the title compound as a red solid. 'H NMR (500 MHz,
DMSO-de): 4.89 (s, 2H), 5.13 (s, 2H), 6.64 (d, 1H), 6.89 (d, 1H).

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

mL) and brine (20 mL), dried over sodium sulfate and concentrated in vacuo to
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[ 2- Hydr oxy-2-(4-trifluoronethyl -phenyl)-ethyl]
-carbamc acid tert-butyl ester. Yield: 82% 1H NWR
W@ 2@8/08H84 CDCl 3) : 1.44 (s, 9H), 3.26 (m | HPCBDEK2005/000159
(m 2H), 4.40 (b, IH), 4.933(b, IH), 7.49 (d, 2H),
7.61 (d, 2H).

furm%ﬁ o(s%bgg{&l@f Yseherud & A9% Yr&bhydlld, @@Wz)amd

ester. |e d 61/o 1H NWVR CDd 32
(MHL); 44= (2831 QHV, ER.SED 868h, 95%) | H MR (609 MH; DMS@SdGQrﬁW

4H), (3:;%9 ﬁ%‘ﬂ%?g%@ (EQH% gboal%é(]ﬁ@ %69’0 Oeg;r} ) - I rl_rl)or pzolzlsne.

A solution of [2-(4-fluoro-phenyl)-2- hydroxy et hyl ]
-carbamic acid ter t-butyl ester

[2- (4Famrowamlhaffed(ozcymmylh¢m bemictqc Lé)febla@éyé @lescid (1 nb)

To oS8 SogS oBLerddid Sa A1 AR 0 020 BONERRIR! Ghiy
was 8ided 1@%6&1@:1% 650%1 ledﬁiﬁdhﬁc&bxiﬂa(iﬂimg)mﬁoaisr (©ahR) sftam

car bonat é The or&t ni ¢ phase was dried over
2 mmuws uerv-but hYIEOCthm@ é]rf‘t9r Deeftard Ovmaiaytss pasywaiosegis(Lh

dlhqu{ te E%ﬂgg t}%\?{%%{ gll' g g n?b‘éti %Srgsotq{l n%f%hﬁﬂd%ﬁa&éﬂ

1,4 &fﬂ)ﬂf&w& (24 Hgd écbtdﬁuhw\@stna)j Aédr 8 mopwties aceinitB06.7 mL)
m nutes the reactio s_di.l uted w

and photheis b(uifsr (.3 ol SMCHAd R eha PR Faighpodty,

blp}?ﬁ?ﬁ% mon cﬂ&tg o gfakg BBSL7 W8Sarfdl firRitly QlVﬁﬁor§ﬁ9|ﬂeH€1 The

centr I'n vacuo and fedissolved in r
reactlbﬂtvmﬁqhelﬁcﬁlemafter fotiag 3 homsmat 253@ withgedigmosubfifp (haQ g) in

RN EE R e
ethﬁ g@% 26 lngg @Lﬁe EREbimkd o%%)lﬁl cPhhicRGhcael wakticd veitthwhter

The co néd_organi c phases ﬁ
(1x df)lnﬁa) dried owdodmmlfaa?t, eonogninaied it vaced apdPyliebyash

CO- evap rat s
Chl’CH}'l%tgg]faP ﬁxrﬂ%bp {ézé )% (og hext R ngqéjouaéri' Qso cfrll @éalhgé's% offe
‘AR MitboThumbis @H)JTBMQWHIIDGW)(M i)y der(m, 1HD),

ride 70%| n toluene, 205 nlL)_ dropw se and stirred
4. 83a(m,23® f4c9r2 (b, Hour7s04 s dadioAkas quenched at 0C

wi th 10% aqueous sodi um hydroxide (5 nlL), and the

m xture was extracted with diethyl ether (2x 15 ni).
Thelfo8 oG Lmﬂgwar@plﬁbas@malmwsldrl ed over sodium

2- %;m;yﬁfﬁ‘ztrﬁ@%f??q%? wageuhe il oo rede il e s
Yle$ fﬁé I\gﬁz-céc% 1440, 9ﬁ§-3@6 @8I85 (FAh2H),
61 YOV ng compoun

S were prepared analogously
4.40 (b, 1H), 4.92 (b, 1H), 7.49 (d, 2H), 761 (d 2H).

[ 2—(Z-Chloro-phenyl)-2~hydroxy-ethyl]-carbamz'c acid tert-butyl ester.
Yield: 61%. "H NMR (500 MHz, CDCl3): 1.44 (s, 9H), 3.32 (m, 1H), 3.51 (m, 1H),
4.23 (m, 1H), 5.08 (b, 1H), 5.19 (b, 1H), 7.20 (m, 1H), 7.28 (m, 1H), 7.59 (m, 1H).

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

1 hour and then concentrated in vacuo. The residue was partitioned between ethyl
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2-(4-Trifluoro-phenyl)-norpholine. Yield: 85% LC M
(mz) 232 (MH); tR 1.59, (UWV, ELSD) 79% 99%

WQ@2@030€50r o- phenyl ) - morphol i ne. Yield: 86% LE-TVBK2005/000159

(mz) 198 (M#); tR = 1.2144(UV, ELSD) 66% 99%
4- Brorm 2- met hoxy- 6- net hyl - phenyl am ne. To

|
G A PSSR AGp A 7
was(dktbdii’osvg) scadmimtslulfauee@mmen:rtradted it waceo avasrelissaleet mcﬂr145c
for m nut

tetratygrelhinpe et S e GPLY o afrBL R pEE BTl e
dry E\%}%@?ﬁg@t}oﬁ\gﬂ% {1 %Lr}gﬁas(lagggﬁl_rgt)pw@%dqbp?% 2§ﬁ?r‘)’(! Otllggﬁl%'tMeactlon
wasodibyaed with i&&g& avetste 10 sdl.) (ande waskeeglnveih wates/bhﬁg(lel 3x 10 mL).

concent rat e va
TheeoRR BRI TP SH e SaogtstediR dagya nd
redﬁgmgéﬂ"fﬂdfeﬁsotﬁ‘alwl gﬂ‘hﬁ Oﬂ’dtgsi)suﬂﬁ’lteb\m%féag (’M‘iil%) WAl hind

s, 2 78 (d,
the réd):noﬁ si&iec( at, 25°6)for rﬁélofm |Timwpa¢goxg WBQEDW %yltbl(séw%

sy Te L WP CEholfaiylaerie £ 3P0

Thd Mkﬂbm&cﬁorgaﬁ}cﬁases were dried over sodium sulfate, concentrated in vacuo

- Met hoxy- 6- net hyl hol 4-
andBjos DBt ith éq%%rt?e(t?g%[ﬂe{agﬁhgd? e(wsaﬁ%@frgg%dry toluene

6] r%ﬁgl}n?deg%fré(?hﬁfﬁ%ge%ﬂge %EBédéﬁh @)ﬁ&é)rﬂee’déod gtélo%(}galurm;mum hydride
(700018 RRNé, 13 i) drupwise aind btirrat HQAYC dorch lsdurs. et remtm Kvas
m nut es under argon. Potassiumr -b (tg gl)
quthégdq@|q°ﬁgv(th1 IQ‘Vqﬁg}lewodlum hy rgrom de % m)l(b and the mixttire'was
extgaggaél é ?(2@( ggﬁltéllﬂ)rflTHyL%%u?eW di€ariSpliledivediRd

eaction mxture was heated to
ovdfr%f)dhlum étﬂfatelﬁldmr:mtwmdiem vacgot, funog] @imgigr%o) pf e dide

A s A DR 5.0 A e

98<;1cet ate (3x 200 rrL) The conbi ned organi ¢ phases were
Washed with brine (I'x 200 L), dried over nmaghesi um
sul fate and concentrated in vacuo. The crude product

rified by, flash ch fur ni .

Ty Siyreeagoariisnds Prpa SORBERETA 2 bl ack o1 1M
2-(%"%5%99&2%;»1) W@%z@a 2.05 (s 3H), 2.91 (t, 4H)
Yielgh 85% BG- 1\(?8 (m/AN232 (MH) tR—l 59, (UQ/ ELSll_)% 70%, 9994

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

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

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

over magnesium sulfate, concentrated in vacuo and purified by flash chromatography
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The foll ow ng conpound was prepared anal ogousl y:
2- Met hyl - 4- nor phol i n-4-yl -6-trifluoronethyl - phenyl am n

w@20050g1764 28% 1H NVR (500 MHz, DVBO- d6): 2. 1BCT/PK2005/000159

3H), 2.93 (t, 4H), 3.70 (tA454H), 4.67 (s, 2H), 6.75
(d, IH), 6.99 (d, IH).

to £l 8 % AQHPE A il LERPAIRING i O LIRMR (500 M

DMEErhPrat@ (s, 3H5,3.9) (sM8HR, 415 X es02in GdT&/(ddﬂHEth&E (d, 19).

sul foxide (40 nL) and cooled to 10C under argon.
Mor pholine (2.56 nL) was added and the reaction

The ToREWInG WBDohA A4E BrdplredahnflobSuskpC and stirred under
argon or 6 hours. The reac |on i xture was

4-Broowe 2matiat odiriffuoveiverbyl-Breremi{®0 nl) was added and t he

Ylel%hgg%ohg%d(exf |@SilF §se%9§\2re 3??2? gvérsxrrggnrgs_l)um

sul fate and concentrated in vacuo. The crude materi al
was purified by flash chromatography to furnish 2.49
2-Mgtiewpdyraidy4-siorphadin { pl-Bhevplepthd as a yel | ow sol i d.

Bm(ﬁ@e%_%ﬁ@a(cg?&l%a%%nd@63 0)3nd 32 (dieyHexy PhEPnbtyl-

biphen$k-Diyl)-diatethyl-aming (068 g) wergladideroydramolnene (100 mL purged
o A F P et iy PR 0,
mor?h&l?he 4?r Fz @245 Binb! rﬂm@fﬁ%QW@m@ﬂB&Wj_kfhﬁnﬁ@ (¥4 g wére

etrah ran (40 nmL) cooled to e reaction
addeﬂ stbsequendy. Tltaamaettqrrmemlrﬁ ovas heatedito wfluoh@ Ifribups wsigr s

oG 395 BRSSO PSS S 9 ) v

addéd Asthe MiQARE QA5 eRPNCtdDwith Bfbiys Aeelat® Bx2 009884, Whelcdlhbm‘ed
the title conpound as a white solid. GC-Ms (nfz) 214

orgdnie phaseRwsreggashed wighrorisddx RPR mIpnes @jer magnesivm sulfate

and%%qngr;a%% 4;(1 tﬁzag 7 p:%%lp&%drugﬁg%% B@ﬁé%d Was%"&xromatography

to ftﬂmNhtlf O®g ZQQ%lyﬁélapbbuhetnﬂy omppemd ari lack cﬁl BHGYMRNE00 MHz,
| orosuccm m d e .S

DMSEbA0208 (1. SLD1E Ohh *EDP ALt B B HBOTE 9505 ADbiRade

d m crowave process vial. Ethyl acetate (80
lH)hE)?’gvﬁa’:ﬁlIa?gded and the organi c phase was washed with 5%

aqueous NaCH (2x 50 nL), water (2x 50 niL) and brine

( 50 L ani c s dried over magnesi um
Thesgﬁ?ﬁf“ﬁé{fnég oc‘:‘B 8@%3’? ‘?ﬁio ﬁ\ggﬁg?ﬁ The crude product
2- Mzé@gm%b{ﬂh@ﬁnMyﬂ& B bR O PRMind 0 furnish 4.9 g
Yield: 28%. 'H NMR (500 MHz, DMSO-dg): 2.13 (s, 3H), 2.93 (t, 4H), 3.70 (t, 4H),
4.67 (s, 2H), 6.75 (d, 1H), 6.99 (d, 1H).

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

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

vacuo. The crude material was purified by flash chromatography to furnish 2.49 g
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the title conmpound as a yellow solid. 1H NVR (500 Mz,
cbAd3) : 5.35 (b, 2H), 8.35 (b, IH, 8.37 (b, IH. The

wo edos08d78g conpound was prepared anal ogously: PCT/DK2005/000159

2- Chl or o- 6- net hyl - 4-ni tro-ghenyl am ne. Yield: 95% 1H
/I7\II\/R((500 MHz, DMSO-d6) : 2.22 (s, 3H), 6.56 (b, 2H),
37°% d thd e c&n | id. ! -de):
(7R3 e Bl cchnfhafdp oy soldy W NVR (390 MLz, PS04

3.43t(gRiD)e3.62(CHED)y @8B{drefhy| - 4- ni t r o- phenyl am ne (6.0 @)

and cycl opentyl acetyl chloride (5.1 g) were dissol ved
in acetonitrile (45 nL) and heated to 1500C for 20

2,6-52‘%99-51-%Br_;ﬁzoﬁﬁﬁﬁ-ﬁ%ﬂzhflaﬁz%ve process vessel. The
reaction nixture was cooled to 0C and the precipitated
Conpemitect hyslobdhdarieabib (4.2 imls)raasi added slawhatorremixipierpl e gust

acetonitril.e t [ 5.5 0 i
Rt R ICIER G IR S e e PR e o
(40 th1340618Y 1@ UHC. ThedBadiiBn ridhure wag Shentiridtifor Phéf af 6IC and
'H, 2,30 (s, 3, 2.38 (d, 2H 815 (q 1H, 8 18
2 hopues, ati25fC. Bhawagtson migtureThas Flisrechirang éﬁ%&%@oﬁ)w%mawd
. r eparned anal |y . o/
i pangs S AR Rtometaerel iR SN L2 8 GPE3ITDSIER,
titlelobmoeh@at dehitYiselid: GTME (7H) RMRIVIBD & K583, DVBHIR ($)0 :

MH§+§M§5§@3 ?)r%'4 (?H)g) é%iﬁtz F‘%D 47-?61 ?S %ﬂié%’g?ﬁll %ﬂ),?ll(().mw

(s, I'H. 2-Chloro-6-trifl uoronethyl-benzene-|
,4-diam ne Acetic acid (13 nL) was added slowy to a
2-Chioxd-urmitrot6-wifhordustylgierglagynand 2- chl or o-

4-N§tg{1!r2%;r1 H&g}r{p&t&hy %%@W%}Yé (?Eg;g%p%llg%c@(éréﬁ]ﬂ% %irrﬂ.ei@?ﬂgléo g) were

suspinbbd §Pade®nitiId Y mLS hdd e bS50 Forsliol hivataainla sealed
concentrated i n vacuo. The crude product was purified

michywdvegsbeash v isbeitbyragpteie 8 Mk wasafidsd gnd thegzganic,phase was

itle,conpound I
wastp i gt e LS L, o ot LS At 50 L)
Thegoréiﬁnié (ﬂ)hasfeH)/as Jrhed dvet hapherium onifate aod corsentrged praacdo. The
nal ogousl y:

crude guaderi e taufigdd dlash fBrOmALoBARIY ORI GENT IS B
A0 B ' % :6)35: (b 1211 8.35
the %@]e cgﬁbpomitf gga z«%?o{?& ﬁ@W&ﬁ%ﬁ?&S%H%@)( §)3 5 3(It3|’) 21-2)1 3
(b, ZHF&CB.YH(b,Z[-D), 2.26 (m IH), 5.23 (s, 2H), 6.36 (d,
IH), 6.48 (d, IH),
The following compound was prepared analogously:
2-Chloro-6-methyl-4-nitro-phenylamine.
Yield: 95%. "H NMR (500 MHz, DMSO-dg): 2.22 (s, 3H), 6.56 (b, 2H), 7.89 (d, 1H),

8.00 (d, 1H).

N—(Z-Chloro-6—mez‘hyl—4—nitro-phenyl)-2~cyclopentyl—acel‘amide.
2-Chloro-6-methyl-4-nitro-phenylamine (6.0 g) and cyclopentylacetyl chloride (5.1 g)
were dissolved in acetonitrile (45 mL) and heated to 150°C for 20 minutes in a sealed
microwave process vessel. The reaction mixture was cooled to 0°C and the
precipitated product collected by filtration and washed with cold acetonitrile to
furnish 5.5 g (58%) of the title compound as a yellow solid. 'H NMR (500 MHz,
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8.98 (s, IH.
N- (4- Ami no- 2- chl or o- 6- net hyl - phenyl ) - 2- (3-f | uor o- pheny

wo rooaogt7adri de. Yield: 88% 1HNVR (500 MHz, DMVSEOI/BK2005/000159

1.90 (s, 3H), 3.62 (s, 2H) 475.26 (s, 2H), 6.35 (d,
IH), 6.49 (d, IH) 7.07 (dt, IH), 7.20 (m 2H), 7.37

DMg{i‘-&?}:Q.%q ﬁn_l,m) Tusg |, 4H), 1.78 (m, 2H), 2.27 (m, 1)1/1) 230 (5, 3H), 2.38

'i'n-4-y oro pheny amn

(d, 281), 81 644d,arkdy, 8.118r(dfllﬂlp9(ﬂ3e(shMH).benzene |,4-diamne (2.9
g), bis-(2-chloroethyl)ether (1.7 nli) and sodi um

i odide (516 ng) were mxed in acetonitrile (45 nL) and

The 28#56d fc@m%@é&l {vas prlepgh‘%él anhlBgduskpal ed microwave

process vessel . The crude m Xtur'e was concentrated in
N-(2+6bloog-Graeliglsbinteatphenydt hyi-lucrphesyl) voeiamide. and

Ylelgazﬁ%(rjWR&?@@@%?%S&%QI@?Ej gﬁb‘fem u¢dx ? %ilgl ),
7216(%9@1?7@9% i1 H),\Vae@, 17he8.L9 (tI!QH)!IIﬂUS:(s WHR purl f| ed
f1ash chromat ography to furnish 940 ng (24% of the

t|t| e conpound as a black oil. 1HNWMR (500 MHz, CDO 3):
2—C777'Q§3-6%[@@3’%%1et%¥5%@nz(e%-ﬁmiamdin§O (b, 2H), 6.97 (d,
Acebik ééidQ(ij DiriIgopisdibd dlomily fooe o gt i
onami de. i SO .
o BRERnHPERPTO Oy (oL 2 Wy e (B o) TR rsiion

mlxﬁbfé wl!s B&réd oD nRRFiRea @1%&%‘1& sll@&qnﬁ%bnée%trmea uﬁ $&c1ioNThRe

m Ccr owave process Vi a The resul ting slur

crudmodhdt wtas puniiicd b flagh claomatogeaphydo firpish 2P W@cpt%/};hq title

combafies Be€ el AV B0 M PP 2P 2.6 72,

6770(%@%2@@6@1;1) vacuo and suspended in 65% nitric acid
5 nl) and water (60 niL). Acetic acid (60 nL) and

SOdI umnitrite (0.99 g) were added successively and
t reaction .100C f 12 h .
Thefh@m’r‘ﬂn% IFnéD om%g(%:vg%%ﬂyé&?e$§%§)%gan§ pour edolr nt o Iggrs
N—(?Vﬁirﬂ{zo Ql-'%ﬂz%rﬁtd nﬁﬂgl ﬁhéﬂy@ﬁbﬁ*d[@é@ﬂmcsﬂnﬁd@? g (88% of
e title compound as el lo
vieldpoply MR Ba 300 MHprpisyge’ f2T g, 3 R 4o b
2H)2|2_|)%8 (§,53H)! bihs d: A9), 096 (%h'hH)YS.é? & 8H) 246 (d 1917, €88 (d, 1HD),

8.98\s( #HAM no- 2, 6-di i sopropyl - phenyl ) - 4- et hyl - benzenesul
fonam de. To a suspension of
N- (2, 6-diisopropyl -4-nitro-phenyl)-4-nethyl - benzenesul

N-(A90anb @ecméo@ng}hyv ph@iylz')amk ubi>-Phon me@aﬂm
st annous() | ori de d| drat e gll 2
Yield: 88%. HNMR (500 MHz, D SO-dg): 1.90 (s, 31-8 3. 62 (s 2H) 5.26 (s, 2H),

6.35 (d, 1H), 6.49 (d, 1H), 7.07 (dt, 1H), 7.20 (m, 2H), 7.37 (m, 1H), 9.34 (s, 1H).

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

chromatography to furnish 940 mg (24%) of the title compound as a black oil. H
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m xture was heated to 80C for 1.5 hour. It was then
poured onto ice (300 nL), nmade strongly basic with

w@etosadswedi um hydr oxi de (20 g) and dil uted w tPCEDRE005/000159

acetate (100 nL). The suspddsion was filtered and
extracted with ethyl acet ate (3x 100 nL). The conbi ned
@gﬁ n{jﬁ ds g e, 8D GubiRtenArd1H), 7.06

NMIQ{?%@:M& at ?)n\és)gguo e c:?ﬁujde gr odu(g) V\ZS pﬁqral flze

(d, 18y flash chromatography to furnish 2.60 g (76% of the
title conpound as an off-white solid. 1H NVR (500 Mz,
cbA 3): 0.95 (d, 12H), 2.40 (s, 3H), 3.02 (m 2H),

N-(2,3- ﬁz@so?} 66)215) -nitRD- }_gﬂengéﬂl ‘n@hyl-@e&@nés@dfoﬂ&ﬁude7 23 (d,

Diisop rop vy |-4- [}31
2,6- chslopmpny-lﬂ;plhepylh@m (Ar80rmaL nand mar grtglugnesulfonyl chloride (2.00 g)

were e B By Ry P LORSERIETHG firIPndbp B¢ RRRR
e ety byt 011 i na (] mﬁﬁﬂmmmyl "180C Tor
and waphed %/}egydrﬁclaoréwlé@ M. olﬂd%wdp‘i’ gn@r € @fganic

phasgnvxfé%1 Hf&\%d}’(xﬁlé%ﬁd uth ?1318%% t%&n@é %ltecﬁz%%@&@ar(dzﬁs&n)ded in 65%

sat urat ed aqueous
nitriaidélss mrh)ead anat(60 (80). Akyticmid (0 @d) endsodswd initrite (0.99

| f Th h
o) Wik ad RS i erraPesarre U D ol e fB6H Ry
hour%l nﬁle"iﬁi)ﬁﬁre(@as]com&l t@ Q@°@ fahdl pBEredlintdQle Water %Ob M)Sand| ce

and water (30 nmL) were added and t
oo Davishe40 38650l the G vamepuid e Hiva WICTIENME (500

ML CBGRE I“Qigﬁé%‘i%ﬁﬁr“%ﬁﬂhaé%m Cea R, G IR

759w|j}@tq ,Zigncentrated in vacuo to furnish 260 ny
(99/() of etitle conpound as a white solid. 1H NWR
(500 MHz, CDCIS) : 1.26 (d 12H), 2.95 (m 2H), 3.06

N—M%T'](lfé? 565 éé 059 l%@{; 43 F?brﬁz% ({gnﬁﬁlggienesul f ona

To arsust@nsidntofV-€2, E-}dusmbrepyll-/a-mtrIEplﬁéhyB% me}hmbdnmﬁsulfonamlde

BT ghinatnaal S a1 e SerntessABotor B AR ALY 2O i the
mlxtﬂreS@%J ﬁgaté'ﬂ tJ a6 PISHRSTL Waé‘kheny@ﬁrerd%i'tﬂ ick NBOBMUY,! rlrﬁvlade
uted wth ethyl acetate and washed with

stroﬂgjryjbasw oth solidsbdiugehydroside (209 g)aaml d@lutwewxﬂl ethir gcetathd 00
gani ¢ _ph d

o BRGSO S ATy o T

combihed BtarddBhaves %re(cﬁfbdrdv)er sﬁﬁ@thl sQlfa&ladd @Gﬁbeﬁtr)tteé Im:lvacuo

sodiumnitrite (0
The crude product was purlﬁed by flash chromatography to furnish 2.60 g (76%) of
the title compound as an off-white solid. "H NMR (500 MHz, CDCls): 0.95 (d, 12H),
2.40 (s, 3H), 3.02 (m, 2H), 3.68 (b, 2H), 5.74 (s, 1H), 6.39 (s, 2H), 7.23 (d, 2H), 7.60

(d, 2H).

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

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

microwave process vial. The mixture was diluted with ethyl acetate (20 mL), washed
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g) were added successively and the reaction m xture
was heated to 1000C for 12 hours. The m xture was
w@ombmesl7so 25C and poured into ice water (200 PACI/PK2005/000159
basified with solid sodi umd¢hydr oxi de and extracted
with ethyl acetate (3x 50 nL). The conbined organic

w1th%§]f31%3 \gﬁ[)f n! eé‘gﬁ% c%d%o@ Neschunt ca®Bnatk Y30 HiHadd GM&I

cent ated in vacuo to fudrnish
overBo@ilnysuylf8e. Tk drgmrndz phdse vas rpueenttated ia vgeiol amd regissgpred in

a mlétﬂg%l N%H(lggo acl lzigwigagcg ;A’ater 7{8 g Zﬁlg%an%;%ﬁ'rea ?t?' g%ﬁgor § @ours

Ice (?r(H}nL) and Water 30 mL) were added and the mixture was basified with solid
- di et hyl - phenyl ) - 4- et hyl - benzenesul f ona
potamwlm caxtbomleuii‘h@mlxtﬂresmﬁ @Jﬁiiaéteﬂh’vlﬂhﬁh}ély qevtpfe (3g)20imL) and the

comblpfg é)réqné(i%ses \%/ﬁlie rleg tvglh §ﬂ(§tgjﬂl§£ff%ﬁ ﬁ(ﬁ B%‘}?freltﬁ%t%% Il %ar]cg(r)n to

fumisH Q6031Q@(99%) cbchh& eitle G&Mﬁémfd%mhlgeogﬂlﬂd E}mwmmsoo MHz,
ure was_stirr t 2

CDGAYE dr26col by 2-45Hen aaed- 06k AELs 44 (b 87 (s 1D, 6.69

(s, 2{;@ assi um carbonate and extracted with ethyl acetate

10 nL). The conbi ned organi c phases were dried
over sodium sul fate, concentrated in vacuo and

fied by flash ch h
V- gt vhephoDH COR BT AL S BIIR t o 'sol i & The
2,6- Bf&ﬁﬁ&%he\‘%ﬁnﬁﬁ@ﬁ S 8§ hhd phi- fo'[\%nfaﬁilfdﬁw ot @A 0008) were

ectra
dissalivad acppidinat4 mh.) Rad Reaedioel Gy C-far HHmines in-assealed

h
e SR P SO EORS Nt S0l a0
and WadBed with 'Egalrocﬁloﬁc (aerdqR VIPES hiY ) aed bﬁhe (138mir).)The organic
N, i V-di i sopropyl -ethylamne (115 nl) and

Phaﬂe\)Wﬁﬁedm?ﬂ Qier sestinan sy (eocgwﬁﬂlfa%g? Yrisae and pespeatRIcn g
S
n1tr1ﬁ,|a§d (:jg m Sangi \?atgre@ﬁﬂ%ﬁ&cre g C(gdtj it 2%?d\éb%1ll_1m ﬁliggg (0e99

g) wakd Eddwlt sﬂSce(g%i@crarlLMahd almjreaaimr mtmireawdmasd pot 66 ﬁomlz
car bonat e d
houty, GRAPEXFAES Heed B h A Rer it S es LHUTRE LPg
Wlt}?%l{dgs%)%ﬂl(%%cfe'aﬁuh% ﬁ&’d’i@@%‘i‘tﬁ etﬂ?@e e ug?)ZBO 29, TM""‘)

ELSD) 57% 98% product was
combirs] ovighirio phasfea mehewaghedivfitlchiineoid x 100 mL), dried over sodium

(3,4-Diflu hen
sulfys apdgppssieGianyie o deguo 4 g0t S bt compoyng s s
yell%w%y?ﬁpp hﬂItNMthseomﬂé BSOS agged 6Hhj 8w (s, BH]) @ .30len,
and the m xture was refluxed for 16 hours under
4H)a7 §6r(d, 2k 762ude2 .t 6 W concentrated in vacuo to
furnish 2.2 g (100% of the

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

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

following reaction without spectral characterization.
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title conpound as a yellow oil. 1H NWMR (500 MHz,

cbA3) @ 4.10 (s, 2H), 7.00 (m IH, 7.11 (m 1H,
wQ@20%/0§1154 | H). The fol |l ow ng conmpound was pr epeCETK2005/000159

anal ogously: (3-Fluoro-phedyl)-acetyl chloride. Yield:

99% 1H NWR (500 MHz, CDAI3) : 4.13 (s, 2H), 6.92 (m

IH, 7.01 (m 2H), 7.34 (m |IH. Conpounds of the

invention Acid addition salts of the compounds of the

N-(2, I6£1Nz@ﬂ1tyi-@lnno7rpkoleﬁ$+3}lsphb@zlj -grmatlylhernpetesmfimiakndan to t he
person_skilled in_t

A m1p(¢1{rgo%Ndﬁ@ngan%,,6pﬂlgF enyl)Eﬁ-rrqchyl l%enzenesulfonamme (70 mg),
bis-(2- ’bytim(?etlgbyl {etiley PIOTES, IWN—&E‘S%BY(JQ}/I ety ki 01 5 el ) -
N—m%gﬁggﬂg@hc?nd;ﬁ{j ?pihb,lf) : w;%s;ﬂzeﬂ‘;]egge tlgg“fe(E fmﬂ&ragim?ds-lp heealedini ne
MiCTQERE Ripg%wb e AmE e K lfureél ‘(Ev%h ﬁ@yl N %Qoelaﬁg aNanhgd
with %ﬁﬂ%(j(%%i&ﬂfgﬂﬁﬁsﬂ dvc\gs 15 ot SR AHOVRY 63 (M PF, 298 dried

d and the product was
over emmmcmﬁdtewrhmgahw phasewas eonc8rtrasd it yacuglie fgnigh B ang

19 Rl Rt o G dateane ARLa R pda S HER e

98%Pfﬁ’éjéfﬁae g@au&l’b&a'sfdﬁﬂ vAdholit Afthe iegr aphy to
furnish g (9% of the title corrpound as an
of f - V\,hlte solid. LCGMs (nlz) 462 (MH); tR = 2. 84,

( 6% 9% NVR (500 MHz, DMSO-d 6) : 3.23
(B4 ”ﬁ’i%f’ %’y’g @9@1’9&0@3 72 §m 4H), 7.14 (dd, )2H)
To (7 4J€9ﬂ1ﬂdio-phbﬁyl) deeBle dofidl(2.@ ) dissblvidl indl,2-didhlorbetlidue((§,mL)
e foll ow ng conp énds wer e

a%dé@l@ggh cylorgg@ €] _I@&,}:grgip ﬁg}g}p{tuRp Wag reeiPuxeg ?or 16 hours under

l O,
argog@%cg[{@ @ %ua gcr% EEﬁth)fNéBd # n\;agwtwmrmm ggg@gw X‘él%c

title ¢6MpE&LrSDR)s a9Etow 98k HNMR\ESOQ%HZJ\)GECI (lj;) s YD), .00 (m,

1H)=27nL]4(2n(1n¥H)k ﬁ;g(én%‘%(d %H)60 (smzsz(kbm 54|%|) ,773.“7“2 (ZE? 4H)

57.19 (d, IH 5 7.46 (d, IH, 9.46 (s, |IH).
i cN-ft-Bromo”™-norphol i n?-yl -
The faltdwihg ooropemdy¥aspbrengred Snalpgeuspént y| pr opi onami de.

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

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

methods known to the person skilled in the art.

Example 1

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

2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenylamine (0.236 g) and
4-fluorophenylacetyl chloride (0.105 mL) were dissolved in acetonitrile (5 mlL) and
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Yield: 20% LC-Ms (mz) 450 (MH); tR = 3.206 (W,

ELSD) 99% 98% 1H NMR (500 MHz, DMSO-d 6): 1.09 (m
wQ@khos/097740 (m 2H), 1.59 (m 4H), 1.76 (m 2H)PCWDER005/000159

(m IH, 2.27 (t, 2H), 3.231(m 4H), 3.72 (m 4H),

7.18 (d, IH), 7.46 (d, IH, 9.48 (s, IH.

s 00 L 1 PR B el s

was h@Rled add 16k prot kkAsBxtrasid V\Ziﬂﬂé)thylﬁeleﬂalwz(%(%(}nhl)-ﬂhe orgamc

phas%%e?‘mshﬁﬁwhf(f{fn@ émm@»ﬂ]’%%? 3 @nﬁ%‘m %‘}%%ng(“r‘?\ aH,

conﬁ% t@tgém v, Thelorade ﬁ)ﬁ)dug as ﬁn?f%d( ﬂdsﬁ)chromatograﬁhy to

Brono- 4- nor phol i n-4-yl-6-trifl uoromnet hyl

furn)s}é 4:? (1537 & OPxf thprtoihé corapowisl asmeifﬂwhﬂQ%lli@W% ﬁm/z 4 2
L %
ooty Wt ytsElag N oL v e
(m, ﬂgz 3. @(gSz}ﬁ)qa 7@:‘5311 41{)61(1m(dd ), 11§Qd (1r1? 413p, (da A1), (146
4Hy, 7.1 , 7. 46
(d, 1B, 9.784(s, 191)47 (s, IH)
| f N- (2-Brono-4-nor pholin-4-yl-6-trifluoromethyl -phenyl
)-2-(3-fluoro-phenyl)- acetarnide. Yield: 44% LC M5

The f6ll3Yingd 8@mpdlnity wdrRprepdrdianalddvusliH SD) 98% 99% 1H
NVR (500 MHz, DMBQd 6): 3.23 (m 4H), 3.67 (s, 2H),

3.72 (m 4H), 7.10 (m 2H), 7.18 (m 2H), 7.36 (m

1b )’\F%céo éﬁ]\ﬁ? bilotA) 6%1‘1%%0}(057{61‘}1 4- mb&holzn 4-yl- phenylﬁ acetamzde.

rmrp0|n trifluoroneth

Yiekit 2t 0n@NVIE €m/ZYd8b QMHDtr =Lz:9muw1ﬂ)813)gsz7%m&;) it

(SOG MG, M@@L‘?@oﬁgw 3%0 (B 288, fﬁﬁ?%%) 31%‘)5@ Ay, 2.24

26 @248.3.1 AELf B 700, \4E), 79948, 118), 7146)(d, 1H)) 9.46 (s,
(m, ﬁl—H% 22- Br%lgrm Sj rm?)r_%ﬁol |);1l 47(2% 6- t)rl fl /Sor((m)et r:lsl)( pheﬁyl ) - (
IH)butyram de. Yield: 76% LCM (mz) 396 (MH); tR =
2.43, (WY, ELSD) 99% 96% 1H NWR (500 MHz, DWVBO- d6):
0.93 (t, 3H), 1.60 (m 2H), 2.24 (t, 2H), 3.23 (m
Ie ]??-Bfé’;nﬂl-;hmvhéiw#%&-ﬂij‘l@rombﬂiyl-ﬂh@kﬁl)(ﬂcydldﬁ)ent)& 45
: : [

proplo@nigal or o- 4- nor plhol in-4-yl-6-trifluoronethyl-phenyl)

; ceto d
Yletoﬁt'z ? ;me@m@%% AHACEL @‘Z?LR}J\Y,'EE%%)) g%o//d; 94 NENMR
(500 MWRDMSO-dg): 1.09 (m, 2H), 1.49 (m, 2H), 1.59 (m, 4H), 176 (m 2H), 1.80
(m, 1H), 2.27 (t, 2H), 3.22 (m, 4H), 3.72 (m, 4H), 7.18 (d, 1H), 7.46 (d, 1H), 9.48 (s,
1H).

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

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

Yield: 19%. LC-MS (m/z) 464 (MH"); tr = 3.38, (UV, ELSD) 97%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.86 (dq, 2H), 1.16 (m, 3H), 1.27 (m, 1H), 1.48 (g, 2H), 1.61
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(500 MHz, DMSQd 6) : 3.23 (m 4H), 3.67 (s, 2H5 3.72
(m 4H), 7.07 (dt, IH), 7.15 (m 3H), 7.32 (d, IH),

wQ286/081154 | H), 9.76 (s, IH. 1] PCT/DK2005/000159

N- ( 2- Chl or 0~4- nor phol i n-4-y2-6-trifl uoronethyl - phenyl)
-2-cycl opentyl -acetam de. Yield: 76% LC- M5 (mz) 391

(m, 1%'1‘ )7%05%15)22279@ Qfg)u?f 23%%) 9‘;/% (I?P%H%&rlé\'g@ @50@46 @
1H),2H7, (s U6 (m 2H), 2.23 (m |H), 2.26 (d, 2H), 3. 23

(m 4H), 3.72 (m 4H), 7.15 (d, IH), 7.32 (d, IH,
9.40 (s, IH. Exanple 2 2a

IfN-ﬁZ-?{'SMQ@@;H n;TyAhohWZylﬁf ﬁmb%krhj}l‘bﬁlér?lg%g g’ﬁﬂbb zeyzw)phe

yl') -acetam de. Bi s(di bénzyl i deneac al I adi um (37
acetargiyleand (2' - di cycl ohexyl phosphanyl bi phenyl -

vief LR B9 BT B T T L 580 8 o

(SOOtMH§ PMSOLES: YeBemadHEd. 6'(86' Qﬁqrmz(rﬁ Sy (opRFDy 7)18
cl opent yl - acet am de 0 pot assi umr

(m, ZH)@\H/ﬁé)(m;lé SAMER. Hhd (énblfl hoI ine (80 ng) and the

reacti on m xture was heated to 90C in a sealed 4 nL
vial under argon for 16 hours, cooled and filtered
1g N-{2xBragho- $intdr phol(r24-g)-6-tNiierdrbarkyigheir kprapionamide.al )
was added and the m xture ' et hyl
Vieldebtald ok 022hts2 (0 b Hod08 GID ke el alingve
RARS i SHb % 38 ©1Nd 28QRE QP! AL dm| BH), 7.19 (d,
(500\%%% ed@HggygS({ uct V\gs %rlflqeo’l E@ pregrgratl)ve (
1H),l 73 Md, ﬂH)f%m(sshHS 6 ng (3% yield) of the title
compound. LC Ms-TOF (rriz) 333 (MH); tR = 2.03, (Uv,
ELSD) 98% 100% The foll ow ng conpounds were prepared
1h Z\afBaBRﬁ;‘EHMJnVorp/%ler#-W gltﬁﬂﬁﬁfdhet%l{ﬂzenyl) butyr. amzde

6-di net hyl -4 hol i n- 4- gcet a
Yielde76%i I€¢1MS Wéz) 13_% (ﬁﬂ 43, (893 E{Ldﬁ);)%% R6%. HlN R

(500 DRG0 0GP R0y 720734 BB A

4H),7.18 W, I Hpeay (d, 1HICRU R, del) Yield: 4% LC Ms-TOF (mrz)
409 (MH#+); tR = 3.30, (UV, ELSD) 99% 98%
2d2- Cycl opentyl -N-[ 2, 6-di net hyl -4-(3-pyridin -

DR S e,
acet@f¥ibe. 100%

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

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

Example 2
2a 2-Cyclopentyl-N-(2, 6-dimethyl-4-thi omorpholin-4-yl-phenyl)-acetamide.
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2e
2-Cycl opentyl -N-{2, 6-di nethyl -4-[2-(4-trifluoronethyl -
W@ b@aps)7s4 hi onor phol i n- 4-yl] -phenyl} -acetanPCTBK2005/000159
Yield: 6% LCGM (nmz) Al S§MH); tR = 3.64, (UV,
ELSD) 95% 100%

o G D oot o
blphgglg/@ ylpgigﬁztﬂ'ﬂ&n(mé 3R mg)memmedmdpy &gassed (toivend(23DL)
undep s CRERHEENT B THiKHER WPP-3p3 N broma- 2 BRet
phenl g-eﬁé'}woﬂéﬁfy@]&%thlﬁld@ (¥0d m |\/H§§) %%@siwﬂﬁé@i—&ﬁﬁ)ﬁlﬁb égﬂa g{ ag% ”
thlorﬁﬁt‘pﬂnolim (28] {m‘g) [aﬁd (@-r@ﬂtl@ngﬁmpwgq yYap hﬁ@tpéh@%)?{: m g,sqalegi 4 ?nL

t h t Yi
vial ndes AR ol R XA REE GG Mo g hnrles,
(1:1 211 mL total) was added and the mixture was extracted with ethyl acetate (3x 2
2- Cycl opentyl -N-{4-[ 2- (4-f| uoro-phenyl ) - norphol i n- 4 yl
mL)] Tie, @neltinast organip Basys yereghied aiea agnraing: Suﬁp

conc%l(téaztgci z%%z éﬁ"”lj? d@ ro%}#‘%ﬁafF ﬁe@k?@% }%?a({?zveq;%/MS to

furni§h Glél’iﬁ‘g on% ﬂelﬂ)xrfph@hﬁldne(ﬁnydunah BGYMS-BO8t (anfi) B33 (MH"); tr =

Bi ¢ cloé 1] hept-2-yl-acetic acid (0.41 g) was
203h@é 1%)938/@,@0@({? 2 hours under argon in a 1:1

m xture of thionyl chloride and 1, 2-di chl oroet hane (10

m. total). The solvents were removed in vacuo and the
The fedkwitg cgmpminds eietegprepbredermlogaisisol ved i n

acetonitrile (5 nL) and

2, 6-di et hyl - 4- nor phol i n- 4-yl - phenyl am ne (0.50 g) was

2b2 enfyLB/- [23@-%7‘1 @/lm@tpﬂeﬁymﬁrﬁm%eﬂyll)@lﬁﬁ)ﬁ@@cémmzd&
e

m'nutes’in a seal m crowave _process

Yieldd 3%wbE-Ma @ tma) I133eMIodirct Swkds (BXt EheDa§owh Of /<et hyl
acetate (3x 25 mL). The combined organic phases were
washed with brine (50 nL), dried over magnesi um

2¢ 2SOl ety mamﬂat(@@henylmmrpﬁhbn-@*ﬂ (Hehgrodluct
was purlfl ed by flash chronmat ography to furnish 0.074
acel‘@m(dg% of the title conmpound as an off-white solid.

Ylel?%‘%f[,?%ﬁi(\'/@? Q’é/gﬁmm[)?\}s 33—302 g@vl EL(SW 99%@@% 98%

(m 4H), 190(mIH) 202(mIH) 206(s 6H)

2d zﬁq‘;;c?o;%%;éb@z’, 6%;432e9h)g{?9(2%('§)§gdi%§fl-t%%Bmo%'?wzzn?’-ﬂyb-ﬁﬁgnyl 7-

acetamide.
Yield: 12%. LC-MS-TOF (m/z) 410 (MH+); tr = 2.00, (UV, ELSD) 99%, 100%.

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

2f N-{4-[2-(2-Chloro-phenyl)-thiomorpholin-4-yl]-2,6-dimethyl-phenyl}-
2-cyclopentyl-acetamide.
Yield: 20%. LC-MS-TOF (m/z) 444 (MH"); tr = 3.59, (UV, ELSD) 89%, 100%.
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The foll owm ng conpounds were prepared anal ogously: 3b
2- Cycl ohexyl - N- (2, 6-di net hyl - 4- nor phol i n-4-yl

WO pivengi754 acet am de. Yiel d: 19% LC MsS-TOF (m zCBBK2005/000159

(M) tR = 2.21, (W, ELSB} 97% 100% 1H NMR (500
MHz, DMBOd 6) : 0.98 (m 2H), 1.22 (m 4H 5 1.68 (m
7 " oo dirl Al ]-
2 28 op GV - Qilbngeg 12 i me P PR idhotint
phenﬂ}iabétbmafeo phenyl ) - N- (2, 6-di nmet hyl - 4- nor phol i n-4-yl - ph
d | d % T 375
Yleld(@%%L%rM%I mje) %ﬁme sﬁ)égﬁ%}\}%) %W% 500
Mz, DMBO-d 6) : 1.95 (s, 6H)5260(t 2H), 2.91 (t,
2H). 3.04 (m 4H), 3.71 (m 4H), 6.60 (s, 2H), 7.10
2h N{{ety[24(BYChlarohefpl)-nRipholth- 4}7[ 1¢%6- dzH}athyEulaqmt’}eZ-qrya’{apentyl-

cl opentyl - N-(2, 6-di met hyl - 4- mor phol i n- 4-yl - phenyl )
acem’@%t am de. 2, 6- Di net hyl - 4- nor phol i n- 4-yl - phenyl ami ne

Yield: 8556 LE} MBSV QRET Y aC244 | (USN| BLSTR7190, $46L) wer e

di ssolved in acetonitrile (5 niL) and heated to 150C
for 10 mnutes in a sealed mcrowave process vial.

2 2P Pl B R e adB H S P RGREA
acetokaighed W|th bri ne (50 m_) dri ed over magnesi um
sul fate and cancentr in d r oduct
VielGelg"ph-Hoda By R e ot o ey Bb St $9%8n 0. 138
g (20% of the title conpound as an off-white solid.
LCM5-TOF (mz) 317 (MH); tR = 1.93, (UV, ELSD) 95%
100% 1H NWMR (500 MHz, DMSO-d 6) : 1.21 (m 2H), 1.52

. 1.61 2H), 1.76 2H), 2.07 (s, 6H)5 2.1
Exa glﬁﬁm 2. ZE(Sm(d H)zH) 3. OE(Sm(ddH)4H) 3. (7i (dzl) 4H)

3a2 @zé%zo{@ 2. @k@pt z%sz%(,i &duhblhyz-zﬂm@rja%lbrpwwh@@rm@amzde

repare anal 0]6]

Blcyqlz[zsz Diheptt-2ryl- awwﬂﬁelél@) zway |he9ﬁ=ért9 PP2C Sorakrura ender
argorg yrtéél gEl) ’err‘iﬁt ﬁfﬁ E{ %%n%bg@so 1(1&‘0%%%—1&%hlgfgeﬁ)an§ (8170 &W%al). iR

solvehitd WerCht a6 wedii eaylo) and th@résultingrat ity ¢hldridowphridisseWed in p
then |85 acetanide. Yield: 8% LC I\/?
ace

PR and2.qglimeth-4-mogploligedsy Tbe%la@mem%%(@ms
addeﬁl,’e i ?‘32?‘“4 a?ﬂ%#%dztoﬁs@,b % Eﬁpﬁ% ?‘%g”tﬁn@ ﬁi‘f)%legog.( 21
micréwavd pibcedsl vial. 3V Bieh@dnol. peayafdad sand 2he probuxwammt@d with
ethyl(azc’e’g{edé)qs% t;1)1/114)_ %he corg %lecli gf:g%m}é p%asey W?ere wa{‘nhec‘ie with brine (50
mL), dried over magnesium sulfate and concentrated in vacuo. The crude product was
purified by flash chromatography to furnish 0.074 g (9%) of the title compound as an
off-white solid. LC-MS-TOF (m/z) 343 (MH"); tr = 2.21, (UV, ELSD) 98%, 100%.
"H NMR (500 MHz, DMSO-dg): 1.14 (m, 4H), 1.41 (m, 4H), 1.90 (m, 1H), 2.02 (m,
1H), 2.06 (s, 6H), 2.10 (m, 1H), 2.20 (m, 2H), 3.05 (m, 4H), 3.71 (m, 4H), 6.62 (s,
2H), 8.92 (s, 1H).

The following compounds were prepared analogously:

3b 2-Cyclohexyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide.
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Yield: 13% LC-MS-TOF (mz) 353 (M#); tR = 2.11, (W,
ELSD) 97% 100% 1H NVR (500 MHz, DMSOd 6): 2.01 (s,

w®@kos5/087786 (dd, 4H), 3.30 (m IH), 3.55 (dd, |P)T/DR200E/000159

(dd, 4H), 5.31 (dd, IH), 63564 (s, 2H), 6.88 (t, 2H),
7.15 (t, IH), 7.25 (d, IH, 9.33 (s, IH. 4e

Yield 19Y£ T QNEAY ‘ro%*\;%)gﬁ' é@&@y' —422110 B?OWFL?I@% o pﬂﬁw“i{

propionam dée
NME (5006 Hz{ DM SCEISDD. 98 Tff, 2HR%. 221@111 MR, 1.600mividH), 2)%(} @H)

2.15 W05 5 R AL 171 o oD b S g B bty 1o o' @
(8t952|(—|)s I3.H)05(o|o| 4H), 3.71 (dd, 4H), 6.63 (s, 2H),

3¢ 343, 3-mleabmgdwhyd)-w2¢ ¢-denethylet-gtphalindryiwdernl) prgpiopmaidg.

viely g SRR 175 BT, bt AR Vs b R il &

NMR I(_gOO]l\]IH(ng%V?S'd)-dG 1@@ (é mH)Zt!)so (tlZH@ 2(9m (t4.1'Bl) 31404(&13 AH),

3.71 (e 4HA )60 6, 7). (/<0 (21,.)1}1)97 M(rpsiﬂ)l, &)97( glﬂﬁi V. 8.7
(2, 6- Di net hyl - 4- nor phol i n-4-yl - phenyl ) - 2- (4-f | uor o- phe
nyl)-acetamde. Yield: 13% LCM5-TOF (mz) 343 (MH);
tR = 2.05, (UV, ELSD) 98% 100% 1H NWR (500 MHz,
DVSO-d 6) : 2.01 (s, 6H), 3.05 (m 4H), 3.59 (s, 2H),

Exampld (m  4H), 6.61 (s, 2H), 7.16 (dd, 2H), 7.38 (dd,

4a 2@(650}7% t%l? h -%Zz'ﬁgeﬂfﬁé by rﬁoripholm -4- yl-pgengé))—/cllc)et%m%allqel ophen- 2-
2,6~ Dim@hﬂt%mocﬁﬁohml’eybphea%amm Wng]én(l oy APpeatylackb-Fhloride

S .
(05332 Ve R AP a0 DEHER A 10 Glog fapipgpes i
a sezﬁéﬁ ﬁfﬁ&%ﬁi\%\})r&%g ial. 4\ﬁ’%ﬁ:r %2@ By wiaddetl and &Qép(oMbbt)Wast R
SD) 99% 100% 1H NMR (500 MHz, d
extr:&)ed with etﬁy( @eta@sp—lﬁx 25.10D). (Ihe oggapic phases e \Q@Dhed gv'\lggrme

(50 %gh,ﬂpgbfi é)vs%xinagéen}um E\Qlfate an%sco%enn%{_eod in Sudid. (Fhre criidle prﬂhuct
was 8r1§e<ﬂ1g7ﬁhmdm&na@gﬂbﬁjf tafudniyih 6. mh& .yzo%)anf thee. tifleedoginpound

a5 g owiiaawhd( BOOIBTLOT vy 7 By b 559 (0PSB 37

100‘%)”‘(}%@1{ (%Q@Q/I}géﬂpﬁgbadﬁ?ﬁ)oﬁ & 623}}5@ 52 §n21ﬁﬁgt1 6??)1, 2H),

1.76 (h, 215XB0P{s 6H) 5a11 (rn 1H), 2.25 (d, 2H) 3.05 (dd 4H), 3.71 (dd, 4H),

cl gheptyl - N-
6.63 (g%ﬁ)ag@gg Ve (2, 6-di met hyl - 4- mor phol i n- 4-yl - phenyl )

The following compounds were prepared analogously:

4b (2,6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid butyl ester.
Yield: 2%. LC-MS-TOF (m/z) 307 (MH"); tg = 2.25, (UV/ELSD) 99%, 100%.

4c 2-(4-Chloro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-pheny . /)-acetamide.

Yield: 8%. LC-MS-TOF (m/z) 359 (MH"); tr = 2.16, (UV, ELSD) 98%, 100%. 'H
NMR (500 MHz, DMSO-dg): 2.01 (s, 6H), 3.04 (dd, 4H), 3.60 (s, 2H), 3.71 (dd, 4H),
6.62 (s, 2H), 7.39 (m, 4H), 9.24 (s, 1H).
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Cycl oheptyl -acetic acid (0.45 g) and one drop of

, JV-di net hyl f ormam de was stirred at 250C for 2 hours
waeasnsasgon in a 1:1 m xture of oxal yl chl oriBPer/pR2065/000159

i n di chl oronet hane) and 1, 36di chl oroethane (12 nilL

total). The solvents were renoved in vacuo and the

4d 2,"3@5%&4&39@r@gfu?%ﬁg-:cgéoggzg’@éd r2lamnahelmorpholin-4-yi-

acetonitri
pher@])emdderet hyl - 4- nor phol i n- 4-yl - phenyl am ne (0.50 g) and

viefHIE N8 P8 Al 8 2Tt TR SRl
NMEE%GI@I‘H}, bmiserey 2t.dlr(g,us}h'9, ekiie 45{1{39% %2 (mJDED) 03.880dd; 1H),

phase was concentrated in vacuo a crude product
3.71vd& 450 581 édd,ByDf 6.64 ks, 2HD.ondl Gt Ay 5t(b 1y Ai2SHdolHRS.33
lE%HG% of the title conpound as an off-white solid.
s, -M5 (mz) 345 (MH); tR = 2.36, (UV, ELSD) 97%
100% 1HNMR (500 MHz, DVMsd 6) : 1.23 (m 2H), 1.44
4 1.60 4H), 1.73 , 1.99 [H), 2.07
1o @Y (36 Qi o mowlods -y B opiO el
. 18, , £ %, 98%. !
vield S (EAFRROr Ema AR O g VPSR SO T 8% 1
NMRéfayMies DMSORRNAYES @in|26T)0f.06 (maf 2HY, 325n(g), 2k 18ddad2H),
e e e e B LB oY 0. 571
6'63:‘$E/’;ﬁ{ §oBR'QAY); ethyl ami ne in 1, 2-dichloroet hane (1

[
)The vial ‘'was shaken for 16 hours and concentrated
i n vacuo. Aqueous sodi um hydroxide (1M 2 nL) was

3 N A S DT AP P IS LR DS Sl ofldnlge.
iele! $PA1 ECANBTA/aS1 ORE Rl =2l (U, WBSDp oA 100%. 11 NMR
SOV ADMEG shi Hee ol 35 Gnaaiah 110 teudls b7 i 260 27

o f S S0P T AL o e Aporgmeg oo

100% 100% The fol |l om ng conpounds were prepared
anal %)usl : 6b

1g N-g2, 6- Lt phefinratPheulyi-(4Ruagrshepdhesaion s d
: o - L [ ‘@, = A 0 3@6%. H
v SHOLEISTIL 3y N 3 (e
NMB, G06 Mz, BSP-dHeXah 6, 6HaG.eH (m, 4H), 3.59 (s, 2H), 3.70 (m, 4H),
, 6-di_met hyl - 4- [4,n- 4=yl - nyl)-am de. Yield:
661(3%6@%8%@&%%%%@) é#ﬁﬂ?@ %3) (W, ELSID) 99%
100% Qd Cctanoic acid . .
4h Z\(f-z(,,2, g:lgjilrnr?telffy?}z/ll-r;zgfi:prhno)lr i;g—t}g)ll-lp?ténﬁzi)yé-}hegjje}zr%[)-- l?c?c]e(tjc?Mide.

Yield: 3%. LC-MS-TOF (m/2) 331 (MH"); tg = 1.94, (UV, ELSD) 97%, 100%.

4i N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-3, 3-dimethyl-butyramide.

Yield: 43%. LC-MS-TOF (m/z) 305 (MH"); tg = 2.14, (UV, ELSD) 99%, 100%. 'H
NMR (500 MHz, DMSO-dg): 1.05 (s, 9H), 2.09 (s, 6H), 2.17 (s, 2H), 3.05 (m, 4H),
3.72 (m, 4H), 6.63 (s, 2H), 8.89 (s, 1H).

4j Hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide.
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Yield: 47% LCM (mz) 333 (MH); tR = 2.47, (W,
ELSD) 99% 100% 6e Heptanoic acid

W@ 2908/08fi78et hyl - 4- mor phol i n- 4-yl - phenyl ) - am de. POT/BK@005/000159

482? LC-MS (miz) 319 (MH+) 57tR = 2.20, (W, ELSD) 91%
0

9
o187 L F. EVR - phol ioh- I o) - g c
e A R e A N U e R b
(500(NHz, mm4 ! -dlg)g%ssme%), Exhapl 41)7 168 (m, 2H), 2.06 (s, 6H), 2.26 (t,
- -Di.c ro- - - di hyl - 4- nmor phol i n- 4-
2H)=52/’1'(553%n‘@p) Eggéfnaﬁﬁggyé%(sﬁl\b@z’@%ﬁﬁ’ eﬁyl acet i (F:) acid
(39 ng) was stirred at 25C for 2 hours under argon in
a 1:1 mxture of oxalyl chloride (2 Min
di chl oronet hane) and 1, 2-di chl oroethane (1 nL total).
ExaThi gol vents were renmoved in vacuo and a solution of
BPI%> M 2, 6-di nethyl -4-no f hol i n-4-yl - phenyl ani ne and

Sa 2%}%@0%%%1\’-?@; SlinsaBI. oy brpdb iy aifipheni Racetamide.
1,2-dichl oroethane (1 nlL) was_added to the re uIting.r
Cyclabratybatete agid. (048 6) onhpnaiop SR AkbAmeshy Hemsaife was gifre d

; - . . . 1
EEEISAMSEHS BRI SR e e (1
dichllcﬁ@mémaué)ha@datzxﬂieh]beieltlainy droiiurtatal)l Thd solperss wede. remMpeed
or gani.c ase '
in i 8d GBI RS S HER RS Sa FORPOESY B SeHEN b (kL
e M ac oy g o .

2 R L opond 5
weraar(l)dﬂ:dl Thc(t)_iéa{xm)r( mixtyre 364 s{invedkat: 250 R for 1o lagyrs prgler apgonand
thengflﬁgfr @gé?g)p-r(gegltefz ?1'0' g%y\ﬁl“lrl]egor%gnq@ %H&%%é@%ﬁa&'&%ﬁfzﬁ Yacuo and
the &ulépRidu W&b Ibg FRsPAgbitkloghiph? 16 fithise OHBB-gA1 6%) pif

't n-4-yl -ph - i i : 9 -
the auésgqnwe{yn;ipas ;g)éf lgi?e? ga%%&%@ Y(Iyiz!%%llli é@é@wﬁf M, é( %%7)

’ - D 1 t = | - .| - )d - 71_@_ t H | u
et PR o BRSO e gRady Bt
1.6683 ﬁg‘ﬂrﬁs_(fnfeza),am UM H)ELBDYs, 87 2. 18 (2 H), 3.05 (m, 4H),

7dN—4§H, 6- Di et hyl - 4- m)glg)hol i n-4-yl - phenyl) - 2- napht hal e
3.7he-4H), 48taAtled- 94 {eIlf)- 169% LC-MS (mz) 375 (M)

tR=2.27, (U, ELSD) 83% 100% 7e

3- (3- Chl oro- phenyl ) - N- (2, 6- di net hyl - 4- nor phol i n-4-yl -p

henyl ) - propi onam de. Yield: 10% LC-Ms (nfz) 373

(MHY); tR = 2.23, (W, ELSD) 71% 94%
Example’6
6a (2,6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid benzyl ester.
Benzyl chloroformate (32 mg) was added to a solution of 0.15 M 2,6-dimethyl-
4-morpholin-4-yl-phenylamine and 0.30 M N, N-diisopropyl-ethylamine in
1,2-dichloroethane (1 mL). The vial was shaken for 16 hours and concentrated in
vacuo. Aqueous sodium hydroxide (1 M, 2 mL) was added and the crude mixture was
extracted with isopropyl acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase wvas
concentrated in vacuo and redissolved in dimethyl sulfoxide (0.5 mL) of which 0.2
mL was subjected to preparative LC-MS purification to furnish 9.5 mg (47% yield) of
the title compound as an oil. LC-MS (m/z) 341 (MHM); tr = 2.28, (UV, ELSD) 10024,

100%.

The following compounds were prepared analogously:
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7fN- (2, 6-D nethyl-4-norpholin-4-yl-phenyl)-2-(3,

4-di met hyl - phenyl ) -acetam de. Yield: 44% LC M (nfz)
WRBsSHH ; tR = 2.21, (U, ELSD) 80% 100% 7RCT/DK2005/000159

2- (3- Brono- phenyl ) - N- (2, 6- @ net hyl - 4- nor phol i n- 4-yl - ph

enyl )-acetam de. Yield: 22% LCM (mz) 404 (MH); tR

= 2.19, (Uv, ELSD) 95% 100% 7h 2-(3-

Chl or o- phenyl ) ~N- ( 2, 6- di et hyl hol i n- - phenyl
6b (2, 6-dlrsetpi- @morph(drm%yésh@nylz@amwzma@f ydor(anfy asfar.

ieldi 3% 2GS ey 7o WAOF ficr o Y EIRIST. Wh o1 y1

cetam de. Yield: 26% LC M5 (ni2z) 339(|\/H-Ir) tR 2. 04,
(uv, ELSD;réQQ% 100%_ 7]
6c 3N 3 Brigethy myﬂpchacrd)@%éweﬂzylrMOfMéHW)yl?hli)owgﬂdeace

viel A B ISR AR I T BB R 5

6- di net hyl - 4- nor phol i n- 4-yl - phenyl ) - acet am de. Yi el d:
0 . . 0
(m%24 . ch%zd 2, g %n%zgth)%gilm(ow }ih )5 p%z'e%g’l) agfn% ELSD) 99%
| Mok 2y | I % fl
Yleﬁ W@% WZE?%% vy ababiay. Y| EEBEWWS 2008- f 1 uor o

Yidld: 120 mZz) 343 (M)
tR—190 (W, ELSD) 88% 7%7m

be Heelipoy asb At e D AU 550 (Wit © R
Ylelzl z@%lmmwm@w @%H*? 9k/e= 27211) Bewt BRSDY 9 8% §9%.

6- di met hyl - 4- nor phol i - phenyl’) - am de.
Pent anoi ¢ aci d (0.37 9), L | V- di i sopropyl - et hyl am ne

6f ]\ﬂé q'S b{@é}l—f fngrjglog’z%l ﬁlt };%L'Iﬂ) Zr}Q)engl-acletcgnzde

Yle]]dPYS%dLG MSY7Ay8RhyVETR]tr F\- 8t (HY), BESHARAY, b0
hexaf | uor o- phosphate -oxide (1.66 g) were mxed in dry
iV, -dinethylformam de (3 nL) and stirred under argon
for 2 .mnutes. 2,6-D nethyl -

4- mor phol i n- 4~yl - phenyl am ne (0.50 g) dissolved in dry
Examply7di met hyl formam de (2 nL) was added to the

7a iy e oG e et g 1y R P ige
3,4 3Ch1bRY ?ha{&@n%@h@ aflf @ﬁm@?ﬁ/amﬁi’&ﬂa‘c\%t’@ f@ez lt\mﬁut mdler argon in

aqueou nium chl ori de/ wat er E
a 1:( 2fixtuirg of dmailyi@hlmtde (2 M imdicldgrope ang} prgidl %\gdé(‘rhloroet ane (1

um sul fate, concen e FanG puri fied
e A DR R e
2 6£aﬁméthm&ﬁdr§hcqm9up&n?&nanmd @.36 oM VG- dhébﬁvﬁ)}(lmlw)lamme

UV, ELSD). 99% S% lell"1l1\| f

in IN2Hdic lgrmhemeéj mL)oNzg;lad(igd °§h§’ resy}ltl:glg a(:}ﬂ G pla was
shaf(cgl fo’r lglﬁlz)m*s%hg %or(c%ntrgtH?i in faché. A&ueous sodium hydroxide (1 M, 2
mL) was added and the crude mixture was extracted with isopropyl
acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase was concentrated in vacuo
and redissolved in dimethyl sulfoxide (0.5 mL) of which 0.2 mL was subjected to
preparative LC-MS purification to furnish 2.7 mg (11% yield) of the title compound
as an oil. LC-MS (m/z) 394 (MH"); tr = 2.40, (UV, ELSD) 80%, 100%.

The following compounds were prepared analogously:
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2H), 3.04 (t, 4H), 3.71 (t, 4H), 6.62 (s, 2H), 8.94
(s, IH. The follow ng conpounds were prepared

wa@e@bkogoas! y: 70 4- Met hyl - pent anoi ¢ aci d PCT/DK2005/000159

(2, 6-di net hyl - 4- nor phol i n-49yl - p- henyl ) -am de. Yield:
28% LC-Ms (mz) 305 (MH); tR = 1.88, (UV, ELSD> 98%

o2 PR A PR ofy sl

acetdniB® (t, 4H), 3.71 (t, 4H) 6.63 (s, 2H), 8.95 (s,

YlelfJ( 24%4) &Q}é{%} Z)I&W &EF %, %1 (Up\ﬁé':h[yq%) BN ye.

Yield: 69% LCMS (mz) 315 (I\/H+) tR— 1 82, (LW,

ELSD> 97% 99% 1 NWR (500 MHz, : 1.51 (m
7¢ N+ :(Bi)ﬁ-Dmaﬂ@l(éfnmonnhplzn H-xipheryl)--(3- twiqum@fhyﬁphgnyl)z 29
acet@m] 2.34 (m 2H), 3.05 (m 4H), 3.72 (m 4H),

4 (m LH, 576 (m IH, 6.63 (s, 2H), 8.98 (s,

Yield: HB%%. T4C- MS\/@ﬁ/B)’393|‘(MHf‘D@tRC= 28i1g(UV, ELSD) 97%, 100%.

(2, 6-di net hyl - 4- nor phol i n- 4 yl - p/ henyl ) ~am de. Yi el d:

41% LC-M5 (mz) 319 (MH+); tR = 2.18, (UWV, ELSD) 96%

7d Nz(?-r())@ D%@W %%8%0%24 %IQNEWZ) g}_;sapggz%ﬁn(ﬂ %/Z-a@c'é}amzlie 21 (m

Yield:t1,6%t H)G- MS @/zY 375 QHI)); & 63.20s(UVHL SIB) &BL%,(HJO% H) . 7r
3- Met hyl - pentanoi c acid

(2, 6-di net hyl - 4- nor phol i n-4-yl - phenyl ) -ani de. Yiel d:

7e 32 g 5 (/?;hld_;{g }JN\@ NR&IMNZ%Z égﬁn&%)-mo;?ﬁoﬂm-&g'l Pk éﬁ;}@éwg%%z 0
Yiel&H0Yo. LMY fm/z) B3 (MHER t Fri2- mkﬁUV,lEls%S)(?ﬁ%,l 0. 2. 07

(s, 6H, 2.26 (m IH, 3.05 (t, 4H, 3.72 (t, 4H) 6.63
(s, 2H), 8.95 (s, IH). 7s Hex-5-enoic acid

7ng2 66Dzmew%lébzyfho¢hmmmnﬂ)-yl(3 Igftﬁmyzih))} PlveingB- aczmaedzdt
g 303 °(, @S E[SD) 99%
Yiel@obhvs. TE-NRUED IS MUH DMW@IB UV1ET6 Y $Q%%; 2.07
(s, 6H), 2.09 (m 2H), 2.28 (t, 2H), 3.05 (t, 4H)
3.71 (t, 4H), 4.99 (dd, IH), 5.04 (dd, IH), 5.84 (m
7g zl(Bl)Broﬁzo%ehﬁl)-]\Z@ 6- d&néwyl(ésmotpﬂ)olm %yl@hEn)Hyhcqﬁgntdanm C

iel§ Byl ot iy BBV Tk 79-5) CAREERPT O 1@ or e

(0.44 niL) were mxed in acetonltrlle (10 nL) and
heated to 110C for 5 mnutes in a seal ed m crowave
7h 2pBacidsm-pheuyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide.

Yield: S5ob LEMY (o) 08 PRI LN 4¥13, RHGTEL.8B) Ul fokR. 9)

7i N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-p-tolyl-acetamide.
Yield: 26%. LC-MS (m/z) 339 (MH); tr = 2.04, (UV, ELSD) 99%, 100%.

7i N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl )-2-m-tolyl-acetamide.
Yield: 24%. LC-MS (m/z) 339 (MH"); tr = 2.03, (UV, ELSD) 88%, 100%.

7k 2-(3,4-Difluoro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide.
Yield: 24%. LC-MS (m/z) 361 (MH"); tz = 2.03, (UV, ELSD) 99%, 100%.

71 N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl )-2-(3-fluoro-phenyl)-acetamide.
Yield: 12%. LC-MS (m/z) 343 (MH"); tr = 1.90, (UV, ELSD) 88%, 97%.
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(10 nL) was added to the reaction m xture and heat ed
to 150C for 15 mnutes in a sealed m crowave process
WO e@b/08788t ur at ed aqueous sodi um bi car bonat e/ br PCIEDR2106/000159
(1:1:1, 50 nL) was added t®0the crude m xture and it
was extracted with ethyl acetate (3x 50 nlL). The
conbi ned organi c phases were dried over nagnesi um
sul fate and concentrated in vacuo. The crude product
7m 2-(BeGhlvecphestybVi(2 6dlifetbph-fotorpiellinehe);pleeiy -hectgnitiuct

vt 55 NG5S P DR sl 5 e

the title conmpound as an off-white solid. LCM (m z)
319 (MH); tR = 2.04, (W, ELSD) 98% 99% I|H NWMR (500
7n PeiNtizgic DMBQS, 66{)hmethyl 3%((117110161—5’ -yl-phagl)apuide. 4H), 1.76 (m

2 4 3.71
pemar iy (5 Sihvafi -t it 3,
N-[(digreBySdrRe R J- 1, N3 (thiarads-ph Sl pyrittin1 -yluimtthythm]-aﬁyﬂe‘elﬁl-t ri
fl uor onet hyl - pheny acet.am dg% ‘Jﬁ}ﬁ
methan@ammm hﬁxaﬂqomfh@ﬁm)h@tﬁé\{—ﬂwe al ng%lleulﬂnW(}P enyl)-a
N N-affi0 aiailﬁe ﬁreﬁ%ﬁ?ﬂd’&geﬁ Rﬂ'z%ﬁﬁm@s (024-DiBhkthyl-

agu e onate
4- morphélirﬁ@l-lylh-lpfhén}amimt(@ 5() 1) dlgsolvmhﬁ duy Ndh}dlmealazdfamen(i@e @

d h d 3Q0C d
i L e L8, B0 O Bl i
hours f]i‘th%lea[c@fétté ({IOQHET‘W% addaed aﬁ@@l@ o‘i‘@mc ;?KHS);@ aRds @ﬁﬁféd iwith

redi ssolved in dineth sul I de m.) and
satulamquamLBMomumpaudmdemtual Nrrszg ml)f wender ﬂntﬂe) pripe/weter

01, B bRl o, LR AR Sy
flash é&&%o%&ﬂqy Q@%@mlm ©.730d (40Y4 yieldy ofrbe titiescorp@urr aapan it

anal 0g ousl

solid. 2.CoYAS @p( 3 (1\11H()5thmil ShdlhELSR)-99%.199%You H OMRHSPO b

o BRG0P T S % 18 57

2H), ﬂvxttomnnyn-@ﬂfm 6f6|2l(sgr2é})58 b (HhbD.i n- 4- yI 3-trifluorom
et hyl - bi phenyl -2-yl)- acetanide. Yield: 20% LC M5
(mz) 451 (MH); tR = 3.18, (UWV, ELSD) 99% 99% 8d2 -

d analogousl
The f@ﬁq%ﬁggwl-’@m‘?%ﬁgrﬁpﬁfe -aﬁa- (-n% r}i f1 uor onet hyl - bi phenyl

70 4-M2thyl-pentanst aciddd, 6-dimethyl-4-morpholin-4-yl-pr henyl)-amide.

Yield: 28%. LC-MS (m/2) 305 (MH"; tr = 1.88, (UV, ELSD) 98%, 99%. '"HNMR
(500 MHz, DMSO-de): 0.91 (d, 6H), 1.49 (m, 2H), 1.57 (m, 1 H), 2.06 (s, 6H), 2.27 (4,
2H), 3.05 (t, 4H), 3.71 (1, 4H), 6.63 (s, 2H), 8.95 (s, 1H).

7p 2-Cyclopent-2-enyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phe nyl)-acetamide.

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

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

7q 5-Methyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-penyl)-amide.



10

15

20

25

30

Yield: 51% LC-Ms (mz) 447 (MH); tR = 3.32, (U,
ELSD) 97% 99% 8e 2- Cyclopentyl-N(3

WO 200808754 5- mor phol i n-4-yl - 3-trifl uoronet hyl - bPEIBEYI05800159

-yI)- acetam de. Yield: 3799 LC-M (mz) 447 (MH); tR
3.33, (WV, ELSD) 99% 99% 8f 2-Cyclopentyl-N (3"

e e T

(500tNRHz, BNBSED d6)J0,87 FHLSIDY), 92%6(m99BH, 859 (m, 3H) 2.07 (s, 6H), 2.24 (t,

o S BB 1 4 2t o

LC-M5 (mz) 460 (M) ; tR = 1.81, (W, ELSD) 94%
99% Exanple 9 9a
7r 3 Mcpdvepemoid adid (226- dm@hﬂedwmomhabnm%phanﬂ)wuc{yheny| ) -

il SR T ) S Ot A5 (PR 98509 THAR

(SOOGI\FszDMS’(DQl . 049 (ABH), @93 tcuBH; ngz dm( OHS. 39(11:) 1alr)d1 88
wat er (50 were stir C for_3 hours. 0

(m, Vi ., G 82630 L3 05nr ETn AL A, 648 (kA b

lH)baS' fied with solid potassium carbonate. The m xture
was extracted with ethyl acetate (3x 20 nmi), the
conmbi ned organic phases were dried over sodiumsulfate
and concentrate

. . .
75 Hem o aor st sty %E%’p@@ae‘fré@édﬁ##’a% Fdi e (46
YlellILés‘va“E'C%ts'(i?z @byga 1% =qhforirdest 4) E‘b%, 9Fe'H NMR

ture was st rre hour “at 250C, diluted with

(5009MWL DatsOalsp l(mqutﬂHar&iOMsﬁHhi 24% (m, 2595 338 €aH), 3.05

TR A oo 0, SSTB D P osce

1g)concentrat ed in vacuo and purified by flash
chromat ography to furnish 35 ng (51% of the title
conmpound as a tan solid. LC—I\/IS (mz) 345 (MH); tR =

7, ELS U %
7t 3%:7 ae&@/ rqfcchz 2 (géll%ﬁ d}%ﬁ Sfolgg ho zn -yi- he%{-laﬁfuci yI ohen
3- E%&l&)&?j@lﬁbl@'ﬁbme(o 7-9'%) a.nds Hioyil Ohlo&ﬂe (0 44 mL) were mixed in
11 SOPro

h Li n-4-yl - ph;

cccaieripgl finang hamedroy TIOSC 0t s BMGPIRR Y SsAlep BTy ey Brobess
t

B PO M GRS 310 sbens henii

(10 mmtwersadmasmhé rtaeonninixturetang heated taat W CAor A minpies in a

sealmgfc’nqcergw\z,amvé gro%gsos/ov?ﬁ u§a?ur%teﬁ%%{1goq}s %b&l%rrnbﬁggrtbgnate/ brine/water
(1:1:1, 50 mL) was added to the crude mixture and it was extracted with ethyl acetate
(3x 50 mL). The combined organic phases were dried over magnesium sulfate and
concentrated in vacuo. The crude product was recrystallized from hot toluene, and the
product was collected by filtration, washed with cold toluene and dried in vacuo to
furnish 0.59 g (30% yield) of the title compound as an off-white solid. LC-MS (m/z)
319 (MH+); tg = 2.04, (UV, ELSD) 98%, 99%. 1H NMR (500 MHz, DMSO-ds): 0.87
(t, 6H), 1.35 (qui, 4H), 1.76 (m, 1H), 2.07 (s, 6H), 2.20 (d, 2H), 3.05 (t, 4H), 3.71 (t,
4H), 6.62 (s, 2H), 8.94 (s, 1H).
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(20 nL) and brine (20 nL). The organi c phase was dried
over sodium sulfate, concentrated in vacuo and

weeoshsees by flash chromat ography. Recrystal | | BEt/DER2006#000159

the crude brown material f®odm hot et hyl
acet at e/ heptane furni shed 122 ng (33% of the title
Exa@?’ggpund as a white solid. LCGM (nz) 373 (MH); tR =
(UV, ELSD) 98% 99% 1H NMR (500 MHz5CDd 3) :
8a 2yeperkyl-NAW¥ymorbhalin-¢wl-2205y ik 3 606(tmfluQIF%ﬂm)]@8€”OWr
r}ﬁ—!l)d 1.93 (m 2H)5 2.40 (m IH 5 2.41 (m 2H5 3.05
acelgnyderry 317 (m 4H), 3.87 (m 4H), 6.49 (s, IH) 5
2- C}@lo Qntﬁrﬁ-N (@bﬁro@émifﬁloil&nétﬁ?l -RrftphaIReNyYbhdiy()Zacetamide
uor o- 4- nor phol i n- 4-yl - phenyl ) - acet anm de.
(1b, 25 62D 3—py@d}dbar0mrapﬁd12il m, gqueoumm’@qsam% byt ) 90

u) S el PRl i Rt g b e ol abpl gl o

13090 0¥ bE %nhl'ﬁeﬁmsa?@afég nﬂbﬁfw&%}b%d&é@ﬁ@ﬁ Thy kaaktionThéxture was
reaction m xture was concenfrated i n vacuo and

filtered rthrbugldmljya €508 she)c banepmitasert wpiegue.gedissolyedin dingethy]

s S50 B A SRR iAo ol

¢! 8% %ﬁh Mﬂz@wﬁ%ﬂn&»nd ad a £8lof183s AHLC-MS(b/4)M34ZMH )1t 60

2.19 | 2.26 (d, 2H)5
1893(11\4 1}@_&%&}99%3%% (m 4H 5 é.mss (H’d 2H) 5 ga. 20 (H)s

IH). The foll owi ng conpounds were prepared
anal ogously: 10b Hexanoic acid
The (R1Hvidg tobnipowndd -wene plephied adalggoysheny| ) - ani de.  Yi el d:

8b 23%;510}2?11&%% %%QFM?’ %%ra‘lu%?o%etéylggjﬂz&%%-’yﬁgasc%agg(?%
Ylelgﬁ%%{?%é 4*&&2@19}3 (M?—F"B 1 2.2, (UV, BHED) 86%494%, 4H) 5

59.22 (s5 IH. 10c N-(2,
6- Di f| uor o- 4- nor phoI | n- 4 yl - phenyl) - 3, 3- di net hyl - but yr

s iy i IR R v 8-
acet{,ﬁ#&gb,s 15 (S 2H), 3.14 (nb4H), 3.71 (m 4H5 6. 68

Y1elllsl= 2@’/06Lgrl‘f45lﬁ@lr’ 451 ﬁg)}b%dk Fri- L&, JP Vp FEST P9% 08%¢ | yor 0- p
henyl ) -acetam de. Yield: 68% LC M (mz) 351 (M#);
tR = 2.52, (UVSELSD) 96% 99% 1H NWR (500 MHz, DMSO-d

8d Z(nyeloﬁeiﬁﬂ _N-V4'"-1rAdthyl-Bmbrphpbin-42¥h 3- _tr@limRorethyldiphensl-B91)-

acetgmg#(s I7H)09 (m IH, 7.24 (m 2H), 7.37 (m IH),

Yield: 51%. LC-MS (m/z) 447 (MH"); tg = 3.32, (UV, ELSD) 97%, 99%.

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

8f 2-Cyclopentyl-N-(3',4"-difluoro-5-morpholin-4-yl-3 ~trifluoromethyl-biphenyl-2-yl)-
acetamide.
Yield: 51%. LC-MS (m/z) 469 (MH"); tr = 3.29, (UV, ELSD) 99%, 99%.
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1Ce 2-Cycl opent -2-enyl - N-( 2,
6-di fl uor o- 4- nor phol i n-4-yl - phenyl ) - acet am de.
w@ywsoges - 2- enyl acetic acid (0.17 L), PCT/DK2005/000159
Lzi V- di i sopropyl -ethyl am n€3(0.50 n) and
N-[ (di met hyl am no)- 1H1,2,3-triazolo-[4,5- ]pyridin-

se 2R BRSO TR BB uerometyl |

phengibyicdidmiide: di met hyl f ormami de (3 nL) and stirred under

ragon f jnutes. 2, 6-Diflu -
Yw@-%-&r@i\’ii(’wzﬁé%@@ﬂﬁﬁ Qﬁ%él(@f‘g@%md?%ﬁ%-d in dry
i V,1V-di methyl formam de (2nL) was added to the
reaction m xture, which was stirred at 25C under argon
for 16 hours. Ethyl acetate (20 nL) was added and the
o%&%ﬂic phase was washed wi th saturated aqueous
iumchloride/water (1:1, 20 nL), water (20 niL),
9a zlwclb?fe»@l 8L (2 6L etk By R9- nfﬂr}?holﬁ’[ V-@ﬂp@é@f)-mmﬁ& um
fate, concentrated in vacuo and rified 8%€;Iash

N—(zcﬂabmﬂmlalgmmwhw ylmlwnglar%nzthylgbwq%syhfway & HE)

| d |
sulfiigagid CRPRED a0 D ofife lped PR Shptf o o0
mL)MEDB wa@l/g%@m@) vsllele Addetl flz!iz‘rld l‘}tté) mz@ur@&gaé Fgﬂisiﬁfﬂ wéiltﬂ.saﬁcéba;t?ssium
caermﬁte |"E-l:pe mlg’gurrn@ W(agbﬁxtrq.q)ed \Elg 8thq/£20'e‘2ap;fé (3x§(02'ng gﬂe’ qo,quineﬂ,] e
orga&%:cplil Qu Q)Qer? 8{1‘%9 H{é&gl %ﬁnpsfugfgﬁra%q ?H@elnﬁ'gﬁﬂ% Yacuo. The residue

was @ed‘i’dsﬁiv@@ ﬁ@teﬁanwr@ﬂl@dn -r4E. yAndohisey lw)xt}qgetdam @8 pLYiand d:
56% LC-Ms (mz) 351 . tR = ELSD) .98%

cycl@lgswyla«tsmwhlo(r@@ @4%&) (Trbr/s@amg was iurztefl fernl hzm) at 2p°G3

dllut%H1 Mé‘( ylz'a.gﬁtates(gq Eﬂ‘() ahd mggeé\m}lill?_% aqﬁﬁéusjsgéh l%ltgrbonate

(20 %lﬂganc?bﬁﬁe mL he BXEHR shadd wad dried over sodium sulfate,
i cycl of I -N- (2- et hy{1 gga{w% 4511/1)
conceetratledfm m:ﬂu@m@d mwlg%hxz sh eemalpeigahy to g(51%

t 6§, #8)27, LUV, ELSD
or tE s RaNH ST RRgi e ?"8?&’2%9‘?5 VKR % a7, {UV, ELSD)
84%5@8¢Jnethylan1no)-

H1,2,3-triazol o-[4,5-&] pyridin-l-yl-nethylene]-iV-net
hyl met hanam ni um hexaf | uor o- phosphate i V-oxi de (0. 47

9b ﬂﬁ/ ?6—'61%5‘%57‘)5]?}1’ 4. Moﬁ}}mhm}lfﬂ@ﬂﬁ%ﬂﬁaihﬁieﬂt) and

und r ar m nutes. 2-NMe

To aasamrqamz &dﬂsqpremd#rmﬁtphghm‘}éﬂfp}ﬂﬁn}ﬂh@WI (éﬁ? me) eed 18

pridlaadals LY ek Buardtiien R u S dere ot e B fuidfise

21 @gﬂfa@;@g Elgg{gg@ﬂaé QrreliGoP? %ﬁr at B5 0| TIRGEAGHOR nfiRBirérivhs

e organic
diluted with ethyl acetate (20 mL) and washed with 10% aqueous sodium bicarbonate

(20 mL) and brine (20 mL). The organic phase was dried over sodium sulfate,
concentrated in vacuo and purified by flash chromatography. Recrystallisation of the
crude brown material from hot ethyl acetate/heptane furnished 122 mg (33%) of the
title compound as a white solid. LC-MS (m/z) 373 (MH"); tr = 2.58, (UV, ELSD)
98%, 99%. "H NMR (500 MHz, CDCly): 1.19 (d, 12H), 1.27 (m, 2H), 1.60 (m, 2H),
1.68 (m, 2H), 1.93 (m, 2H), 2.40 (m, 1H), 2.41 (m, 2H), 3.05 (m, 2H), 3.17 (m, 4H),
3.87 (m, 4H), 6.49 (s, 1H), 6.70 (s, 2H).
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phase was washed with saturated aqueous ammoni um
chloride/water (1:1, 20 nL), water (20 niL),

wheiosesmst er (1:1, 20 nL), dried over magnesi UPCT/DK2005/000159

sul fate, concentrated in va&tuo and purified by flash

chromat ography to furnish 16 ng (6% yield) of the

title conpound as a white solid. LGMs (mz) 397

(MH#); tR = 3.12, (UV, ELSD) 91% 98% The foll ow ng
Examphyplunds were pr epar ed anal ogously:lib

10 ?@E@Péﬁ/yf R eSS hohokin Ve e BY ST RY % oneny 1) -
2,6 THTLERA-RARRS AL ?&‘fyfﬁé“lgé {20 gPald Eytlapehiflaccdl dloride

(149(.d-) rmﬂrh disselverbingicetoniirile (¢ Imlp- ﬂndlhﬁ&tﬁé o hEQ°Rylor bﬁ @’h?lﬂ sin
0,
a sea?%\;mc@\gﬁeel Ig‘ggl%GssA) §1§i%qh|e rga&:%n 2111xture \gvas cc}ncentrated mn vacuo and

purifedMeh ARRtorRat8 E¥phyNo(fBroieh I18! mid (T9% Pootht Hitld cNﬂnp@aﬁd dsfa
[ 'uoronet hyl - pheny 8[521 acetam de. Yield: 25%

whit¢ seld. LEBHY (i) 325t (NTHE )2t 702-6 LAV, LT 51D)) 5!9(%%99%%?1 NMR

oo B VT 4y 0, i A 2

(m, 1491‘922% (a42I€U3 141|'d)n 481),73.70 ¢, 4HB), 6.68.(dS2H)7P. 2]OI-®;,,1H) 00
I H), (m 1H, 9.23 (s, IH. lie
ZQ/cIopentyI N- ( 2- et hyl - 4m)rphoI|n4yI 6-trifluoro

The g‘ﬁ&%%%%fg&ﬁ %Drl)rdshofeegﬁgérgfa%al uor onet hyl - phenyl am n

10b ElefolBagy (aawyﬁwbdmwwbmm;wphewwam@ (112 ng)

Cae ved. | oni t e h e
vieldgiortos M Uiena L QP & s oot EFSRETR A P di R
500118z, Dﬁs?ofd Olg7qD 3M)XT.09 emWaS), did7ulger 2m) 1A BLthyH), 3.14 (t
( acetate g)a) gnd \k/as e@n ) vva7:{gr (gﬂ))( 20 %L?H)an ¢
4H) 5. 706, {HD;@&B (d3ED), P2 (6rlddni phase was dried over

magnesi um sul fate, concentrated in vacuo and purified
by flash chromat ography to furnish 132 ng (52% of the
10c Nﬁ(ﬁm@uﬂﬂ%}%ﬁoﬂn B bRer3o)-3, dfdzﬂng}g%}ﬁbﬂmﬂ‘aﬁzdéﬁl
Q

Yiel S%dwg@gs @y/z)@;zéwp}g %%[2))4 29@ EWD}&?’A, l}@éoﬁl%&MR
o, ipiSy gl ife fpodsE ot e nig ii g8s

2H)79.12 (s, 1H).

10d N-(2, 6-Difluoro-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenyl)-acetamide.
Yield: 68%. LC-MS (m/z) 351 (MH"); tr = 2.52, (UV, ELSD) 96%, 99%. 'HNMR
(500 MHz, DMSO-de): 3.14 (t, 4H), 3.67 (s, 2H), 3.70 (t, 4H), 6.69 (d, 2H), 7.09 (m,
1H), 7.14 (m, 2H), 7.37 (m, 1H), 9.58 (s, 1H).

10e 2-Cyclopent-2-enyl-N-(2, 6-difluoro-4-morpholin-4-yl-phenyl)-acetamide.
Cyclopent-2-enylacetic acid (0.17 mL), N, N-diisopropyl-ethylamine (0.50 mL) and
N-[(dimethylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1-yl-methylene]-N-methyl-
methanaminium hexafluoro-phosphate N-oxide (0.55 g) were mixed in dry
N,N-dimethylformamide (3 mL) and stirred under argon for 2 minutes. 2,6-Difluoro-

4-morpholin-4-yl-phenylamine (0.20 g) dissolved in dry N,N-dimethylformamide (2
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(d, IH), 9.16 (s, IH. The foll ow ng conpounds were
prepared anal ogously: 1If Hexanoic acid

W@ 2006081154 - 4- mor phol i n-4-yl -6-trifl uoronet hyl - ptIEDKR)05800159

mde. Yield: 64% LC MS (mb3) 359 (M+); tR = 2. 86,
(W, ELSD) 95% 99% 1H NMR (500 MHz, DMBOd 6): 0. 88

mL) ta gﬁ{f%d to hﬁ%aéﬁgfe‘%?)m ]'W}_Egh %\% 'stnzf&t%t 2520%%1( e%%oﬁ%ﬁbr 16
hours. IEth;S?acﬂ:ttaﬂe @0, ,mlL)Hyas #@dddar{dsthe Iokga.nicl @ase was washed with
saturg,’[eﬁfﬂugﬁ@ ﬂ%{p;lométgtcgﬁ)éﬂg a@ter:&? éfg&’ rrggqyw ﬁ:@s@b&%‘?‘%‘%@r
(1:1 (Milﬁ)_,?j difd %vzlﬁma e um@uﬁ@ae Q(Yn&n@zﬁg/d mlvaNWaﬁ@ Eﬁhﬁédzby

9H) é , 2.18 (s
ﬂasl&hi@m(ltlogra@hly to ﬁm’ngh QfZl g4]1|)% ylel ))oﬁ ‘qhe tlﬁlpu:ompogrgi z(sda Whlte

SOh“tﬁ: M%né?{@ %SBI\(F%-)r%e%Z? (@ PoT P oy 94?% HVMR (500

MHZ IIMBELOY T, m gﬁyIHrz @QQﬁ@mHQLQ 29((nel 419), 23)%(rri,¢H])/B (41(‘[,2)
415 ém\lé%;ﬁ ; ELSD) 97% 9%% MR (500
SEDNKD) CoNBSd gt TH0sTE &, 1&@})6@@63&1}, '63 (d,
2H), 3.72 (t, 4H), 7.00 (d, IH), 7.1 1(d IH) 7.17
(m IH), 7.38 (m 2H), 9.52 (b, IH. HIi Hexanoic acid
The f@iﬂh@@de&urﬂBbd{Mreﬁbm‘dmmmgohdyﬂ- yl - phenyl) - ani de.

oy s S NS 0l 2) B2 (M) LR 2,08 (0 5D
Yle@ﬁﬂﬂgﬁ %\ﬁ%’b(m/zi3§17 (Mﬂfﬂ}i t 2'2)90F|)@UV4ELSD) 8kh6, 99223 NMR
(500(MHz, BMS@-d4P 1(1d, (m, HiH), 18437810(@{) L19P. (HHJ(IH) 2|(;?)(rn lH) 2.11

e S el

tR = 2.06, (U, ELSD) 99% 99% 1H NMVR (500 Mz, DI\/SOd
6) : 121(m 2H), 1.51 (m 2H), 1.60 (m 2H), 1.75
(m 2H), 2.05 (s, 3H), 2.21 (m IH), 2.23 (d, 2H),

m 4H), 3.71 3H), 3.77 4H), 6.48 (b,
E"aﬂlb]'“i; 55 (b, IH), 2(3880|(_|)s I H) . an M. 648

1la N‘Bzﬁy%ﬁMtheﬁf PBL-Ny(L-rethyirpinol photis-41yl-@rrffndrpmaig- di m
t hyl -butyramde. Yield: 90% LC M (mz) 321 (MH);
Pheiﬂ}f@ gcefargge. (UV, ELSD) 99% 99% 1 NWR (500 MHz, DMsCd

Blc?&o[Qm]ﬂé%t(gxl %aé'lw add Q%dlﬁg),w dlﬁeﬂiﬂglesethﬁﬁ%mﬁhﬂl mL)
and /- [{Bingdhylhidino)d HF B,Z(Sst’namlly) [4, 5 b]pyrldln- -yl met<hyiene]- “methyl-
methanaminium hexafluoro-phosphate N-oxide (0.47 g) were mixed in dry
N,N-dimethylformamide (3 mL) and stirred under argon for 2 minutes. 2-Methyl-
4-morpholin-4-yl-6-trifluoromethyl-phenylamine (0.18 g) dissolved in dry
N,N-dimethylformamide (2 mL) was added to the reaction mixture, which was stirred
at 25°C under argon for 16 hours. Ethyl acetate (20 mL) was added and the organic
phase was washed with saturated aqueous ammonium chloride/water (1:1, 20 mL),
water (20 mL), brine/water (1:1, 20 mL), dried over magnesium sulfate, concentrated
in vacuo and purified by flash chromatography to furnish 16 mg (6% yield) of the title
compound as a white solid. LC-MS (m/z) 397 (MH"); tr = 3.12, (UV, ELSD) 91%,
98%.

The following compounds were prepared analogously:
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11
2-(3,4-D fl uoro-phenyl)-N-(2-nmethoxy-6-nethyl -4-norpho

WO pws48yb4 phenyl ) - acetam de. Yield: 41% LC MEXT/DK2005/000159

377 (MH): tR = 2.12, (U, 66LSD) 99% 99% 1H NMR (500
MHz, DVMBQJ 6) : 1.96 (s, 3H), 3.09 (t, 4H), 3.59 (s,
11b %—gD{et{z%Je%zf&%c %’%? (2|-%fr%}g&%@?})ﬁnéﬁﬁ66&ﬁ%or%§l)e;hly§-€ﬁeﬁzly%-
amzdé ’q/cl opent - 2- enyl - N- ( 2- met hoxy- 6- et hyl - 4- nor phol i n- 4

n Y] 331
Yield I\ﬁ%) II\%QS)i %g%f;‘@é%etusbg %@éﬁz’ %ggi%@g/%‘%)soo VHz,
DVEO-d 6): 1.51 (m IH), 2.04 (m IH), 2.05 (s, 3H),
2.22 (m 2H), 2.29 (m 2H), 3.04 (m IH), 3.13 (t5
llc Wethﬁ I/%S:ai(csc aZH)2- n&f%fi(mm phlin-45)1- ﬁélfr;?mproz;p@t@/lﬁohwl)

c%b 6.49 (b, IH), 8.82 (s, IH. Hn
amiag. ( 3. FI uor o- pheny! ) - N- ( 2- met hoxy- 6- et hy! - 4- nor phol i n-

Ylelé - §%%: pbmsl(wz)@wmwi% =Y. @, qUV1BYSDY 8595943 z) 359
, ELSD) 99% 99% 1H NWR (500
I\/Hle\/ISOdG 196 (s, 3H), 3.09 (t, 4H), 3.61 (s,

11d ??‘yc %eml% (e%y-lg'-g%-’memz% ;{;5%&)12 Y- - -ﬁ]‘ ﬂ%ggoglze"nr%l %h%)vﬁ/z
acet&mi& (s, IH. Ho
Ylelﬁom% W B riahg g DM kT, (07, BESE) Sabe. it iRk P

I
OISO A1h 200 . BERaLs (0o i o) ek
(m VE}, 3516 (rt,rzﬁdb ar742668)f D71 Gl §. 7@r(uer1Ha,r7gQﬁ1(mmé) 755 (m,

were renoved in vacuo and the resulting acid
1H)x:?3%f§=(ﬁjé)was redi ssolved in acetonitrile (4 nL) and

2- met hoxy- 6- net hyl - 4- nor phol i n- 4-yl - phenyl am ne (50
ng) was added. The reaction m xture was heated to 150C
11e Reryciqpeniyhdt @smethyled-sosphodined-vh-wilieorgnebukrhepydt  and
then diluted with ethyl acetate (20 nL) and washed
‘(‘Fwater (2x 20 nL) and brine (Ix 20 nL). The

2- M@ﬂgmrﬁo@halsmm ifiuegbnestieyl- pma@ylamnnﬂ'(ﬂsml 93 ahe,

concentrated in vacuo and cgurlfl ed b

cyclenersiassyr dmidet (b2 menvsre disokpdin g6 tOlefﬁ? (emiy) gpg heated
to 156’2{89)‘1‘ WEE%%B?A %e% qglé:ggw&fgp%%sgmléﬂ TRe ?ea(:%ﬁ' }mxthﬁ was
d11uted]x>s/13146tbm acétdle (20 nzﬂIS) e(rldlwaﬂsthBWiIh@@ltﬂérr@X EQ-DHL)ZBHG :bn@g ( X
20 11(1]!3 T@ﬂf);ga@_ cmbae%_?vas grlec? o&er magl'f_lgslum suI]fatt(:, donce'_rgtfate% quacuo
and purified by flash chromatography to furnish 132 mg (52%) of the title compound
as a white solid. LC-MS (m/z) 371 (MH"); tr = 2.87, (UV, ELSD) 99%, 99%. 'H
NMR (500 MHz, DMSO-dg): 1.20 (m, 2H), 1.51 (m, 2H), 1.60 (m, 2H), 1.76 (m, 2H),
2.11 (s, 3H), 2.24 (m, 1H), 2.26 (d, 2H), 3.16 (t, 4H), 3.73 (t, 4H), 7.00 (d, 1H), 7.12

(d, 1H), 9.16 (s, 1H).

The following compounds were prepared analogously:

11f Hexanoic acid (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-amide.
Yield: 64%. LC-MS (m/z) 359 (MH"); tr = 2.86, (UV, ELSD) 95%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.88 (t, 3H), 1.30 (m, 4H), 1.58 (qui, 2H), 2.11 (s, 3H), 2.26
(, 2H), 3.16 (t, 4H), 3.73 (1, 4H), 6.99 (d, 1H), 7.11 (d, 1H), 9.17 (s, 1H).
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4H) 5 6.38 (b, IH), 6.45 (b, IH) 5 8.74 (s, IH). The
foll ow ng conpounds were prepared anal ogously: |ip

wa 2008080754 pent anoi ¢ aci d PCT/DK2005/000159

(2- met hoxy- 6- et hyl - 4- nor plédl i n- 4-yl - phenyl ) - am de.
Yield: 66% LCM (mz) 321 (M#); tR = 1.99,

llg ?SSB)%@?%N %9%?5“_/&?"4 ?Wgﬁu?l%) -4~ try@b@gﬁﬂﬁ) p e;8;1)90 (d,

B 5 2. 03 2.24
buty(dmdeH) 3.13 (m 4H)5 3. 7o (s, 3H5 3. 75 (m 4H) |

vield: §R6r b e NS kiaied 385 B 2. 75, (O Brsbibr#d, Govs. ' nvm

(soo(r% et 540/d§)rmi 914*y msqﬁg@g{%;}m zplf)e_nydsét znm de73 (t,
4H)5L@®§d 91, 7.92¢4, 1H)u\M<2($@bI)|sz DVBQd 6) : O. 88 (d
6H), 1.22 (m 4H), 1.57 (m 3H), 2.03 (s, 3H), 2.21
(t, 2H), 3.09 (t, 4H), 3.70 (s, 3H), 3.73 (t, 4H),
11h ?-2 35 Deftuok &phe iyl (0 Guethhid-m8rphélih <yl oKy iflviaxangh-f2nyl) -
a

acetjmide- Chl or o- 6- et hyl - 4- nor phol i n- 4- yl - phenyl )-2-(3-flu

: oRh - t 00 %, 1
v A QRS0 2T ST O,
(50/MHADNIS0HJ .36y B, 16t(l'i sl-H)( 263;(11 @H)ei ﬁgz () éthet.00 (d,

(260 ) _an ot assi j odj. de (400 ) were mxed in
1H)gfy1 @»@)nﬁgﬂ&r‘f ﬁlfsl}n; %’i‘g’ ?rtg_%%%\r}ggheat ed to 180C
for 30 mnutes in a seal ed mcrowave process vial. 5%

aqueous sodi um bi carbonate (100 nlL) was added and the
11i Hexanoieasid $2-ewthoap-Cede il frmetmiplin tzaheéy(-wué@ n) .

T gl g Sl N
50(2%@ ;ﬂg\gsotdﬁ?tm it BIYRC 0. (mThH) cr.sHeupeiu2 04 @S H), 2.23

| h ch t to f sh
(t, DB1835 G 4G T1 @1 Bn i ADaB 4% (heEDeb STy 87N, 150,
(nMz) 363 (MH): tR = 2.56, (UV, ELSD) 96% 99% 1H
NVR (500 Mz, DMVBQd 6) - 2.04 (s, 3H), 3.10 (m 4

11j 3 @@ld;ﬁnly?—N}(Z Bethbxyl 6nme4hjl¥ 4-16orpRolint4-N-Hhen)-&mtqrdide
Yle](ds 81yq4;c-pfx%dmz) 35 iy 08 v, B0y g, I, B 1\511%411
ﬁ? nﬁ 1781 (] 21y, TO1RRR LY ¥60 {m BHENY 1752, WG 105
ent aceta
(s JHY 4 2Arm dHY; 2;213 6t 8HB- 1Tyl 45 813,330 c -7 épe bl 6.4
3 2- chloroethyl)ether (3.35 nL
”f%gg%ggt§§§g§ﬁﬁ’ h: §470 ny) mereyngxed in(absoluté
et hanol (33 nL) and heated to 1700C for 1 hour in a
seal ed m crowave process vial. The crude m

11k0b2 dathaxy eicimiethyls engsphalin-frof-pharall-o3r dimesaxi- ulyr?’m%?

f 3 ) of i1
e RSBl L SR Y BD Skl Rk
(500 MHz, DMSO-dg): 1.03 (s, 9H), 2.08 (s, 3H), 2.14 (s, 2H), 3.17 (m, 4H), 3.71 (s,
3H), 3.78 (m, 4H), 6.49 (b, 1H), 6.55 (b, 1H), 8.73 (s, 1H).

111 2-(3,4-Difluoro-phenyl)-N- (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-
acetamide.

Yield: 41%. LC-MS (m/z) 377 (MH"); tg = 2.12, (UV, ELSD) 99%, 99%. 'HNMR
(500 MHz, DMSO-d): 1.96 (s, 3H), 3.09 (t, 4H), 3.59 (s, 2H), 3.71 (s, 3H), 3.72 (t,
4H), 6.34 (d, 1H), 6.42 (d, 1H), 7.19 (m, 1H), 7.40 (m, 2H), 9.13 (s, 1H).
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(M) ; tR = 2.61, (W, ELSD) 97% 99% 1H NVR (500
Mz, DMSQd 6): 1.22 (m 2H), 1.51 (m 2H), 1.61 (m

wQ@Rrhos/08773% (m 2H), 2.11 (s, 3H), 2.25 (m | HPCRDR&005/000159

(m 2H), 3.10 (m 4H), 3.78(m 4H), 6.80 (d, |
6.84 (d, IH), 9.18 (s, IH. Table 1. Reagent’s u;?aafor

11m %Ilgz {Hipgf?za%%@/l% (?fme%‘i{nf)o%% Zl-:flrrﬁl)(ﬁil eﬂl)ﬂnr %yﬂplﬂe%yl)%l@%mzde
ield P7% 2CVS ) mﬂe«}gﬁﬁp}nmmmo@%’ﬂml)) % 9556, TH MR
h
o @zﬁgﬁg-ﬁ é%j%%h?@ﬁ“@ A5 (302 2D 229
1 t
2@ raqw n2)ner % _}SIB;VF)(B?/JS)E\?BE g?i?’{:iﬁm(rz%ﬂ?7g4g ®

1H), BA@ZbCHH)JrSO&Ql"(@nW)thl onor phol i ne Array 2TMA- S02-1
hydr ochl ori de 2, 3-di hydro-1-benzof uran-2-car bonyl

chl ori de Maybridge 27347-32-6 CC23902

11n .?-(ﬁf@ao% #hkkﬂ}-%(ﬁmabmz@w&ﬂéﬂdmm@hmziﬂjvmw 180- 7
yl phenyl am ne Al drich 579-66-8 14,938-1
acetczzmdeu | sopropyl phenyl am ne Al drich 24544-04-5

Yield] '43/7 gtzé"r}\\/is @zﬁ %5%51@?%32 et tzft)d )(meEESb'; bbTOoRh & NMR

(5002vIA] DMSD-dEl)l ®196-(5-3H); B.69 lﬁ‘e ﬁHo,ra 61 (SL SHNGr Us(sp¥i3k 3. 84t5

4H )%%ﬁé» %%?8‘6 ‘i%&g'}gbfl)?g{]éh ]c@olfgﬂgg Jr ac i'c@g 1(}%&9&3 ®

2444-36-2 19, 063-2 2-Chl [

1H). orostyrene Al drich 2039-87- 4
16, 067-9 2-Cycl opentene-|I -acetic acid A drich
13668-61-6 C 1, 285-2 2- Met hoxy- 6- net hyl phenyl am ne

1lo 3%5’(‘12@[@%%?@??’?8%’3@ n’%%ﬁ ;19) K’éﬁh g ot gholm 4-yl—phenyl)
acetirk! 1PF 2-Napht hyl acetic acid Aldrich 581-96-4
Bicyakigh o0 herm-Prichplis AFE DY pROSIHARHIRGEAOF Y AE G By

ay -
dlch%oromeglane, 0.7 mL) was stirred at 25°C for 2 hours under argon. The solvents
were removed in vacuo and the resulting acid chloride was redissolved in acetonitrile
(4 mL) and 2—methoxy-6-methyl—4-morpholin—4-yl-phenylamine (50 mg) was added.
The reaction mixture was heated to 150°C for 10 minutes in a sealed microwave
process vial and then diluted with ethyl acetate (20 mL) and washed with water (2x 20
mL) and brine (1x 20 mL). The organic phase was dried over magnesium sulfate,
concentrated i vacuo and purified by flash chromatography to furnish 20 mg (25%)
of the title compound as a white solid. LC-MS (m/z) 359 (MH"; tr =2.30, (UV,
ELSD) 99%, 99%. 'H NMR (500 MHz, DMSO-de): 1.14 (m, 4H), 1.43 (m, 4H), 1.86
(m, 1H), 2.03 (s, 3H), 2.06 (m, 2H), 2.19 (m, 2H), 3.11 (t, 4H), 3.70 (s, 3H), 3.74 (1,
4H), 6.38 (b, 1H), 6.45 (b, 1H), 8.74 (s, 1H).

The following compounds were prepared analogously:

11p 4-Methyl-pentanoic acid (2-methoxy-6—methyl-4—morpholin-4-yl—phenyl)—amide.
Yield: 66%. LC-MS (m/z) 321 (MH"); tr = 1.99, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.90 (d, 6H), 1.47 (m, 2H), 1.58 (m, 1H), 2.03 (s, 3H), 2.24 (4,
2H), 3.13 (m, 4H), 3.70 (s, 3H), 3.75 (m, 4H), 6.42 (b, 1H), 6.48 (b, 1H), 8.79 (s, 1H).
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2- Pyridi n-3-yl t hi onor phol i ne hydrochl oride Array -
2TMA- PO3-1 3-(3, 4-Di fl uorophenyl)-propi onyl acid

wo\basogts461712- 75-0 45, 702-7 PCT/DK2005/000159

3- (3-Cnhl orophenyl ) propi oni 8®aci d ABCR 21640-48- 2
TWC2925 3-(Trifl uoromet hyl)phenyl acetic acid Aldrich

SR e R i e

Yieldacéto. ABcM$5sAz9335(M®ﬁBME 2264(dVs ELisPd Qﬁ"én 9%o i MR

o %ﬁﬁdﬁ@%@% AaRgtond s o A oL om B34 0 221

Qﬁg?ﬁof(s SHY, BWBt(hMHf)eG(SISIQi QHACS.41 A% r1eB, 8305, lH) 1
26944 50 3 brormphenyl acetic acid Aldrich 1878-67-
28,886-1 3-Chl orophenyl acetic acid A drich 1878-65- 5
C6. 335-9 3-Cycl ohexyl propi onyl chloride Acros
39098- 75-4 35071- 0250 3-cycl ohexyl propi onyl chloride
ExanﬁEleOEZ 39098- 75-4 35071- 0250 3- Cycl opentyl propi onyl

| de Al d h 104-97-2 26, 859- - Et hyl
12a Selpdhara huratloaaamomrobn dodgiem S aHE S DUy
N5t -cHro S eHoL ARACING BEALY G pchil) A i (RO mé ths-
(2- c}%gnogg@d)%th’ér @Ohﬁ)mdrpplte?ﬁumodldaﬂ@ %ggmm[]mlfg@ BB%I@'gV /-
rifluorone re ric
dimmeg g b ELOREHE D oo SR gF L seated
mlcréévggg 120%65%2\%%2 3ai1g80 SisBERLPRRABYAAE ?lt()\()| mEWNQi hdiRd and the

anca 6317 4-FH uorogheny acety
mixtatd was d&raétedwldhethﬁbac@thtel(348 0805). 8 he combined orgamc phases

wercg R O Peh R B s ol O] &b g Ver sodnf SEe

and So¥BhEMED W&’QQ' ThéGule ﬁﬂo@ﬁcttﬁbas%ﬁﬁ@a by f2gh M&Bm'étography
4-Nitro-2-(trifluoronet phenylamne Al drich

to fub@ish 036 ™el@ 1% pf hedithg Qqn@ognﬁe@ Aythite sl LefrmMhe (A4 h
(M}gg’t@ 2256 tURA IR} d6% HohR" ANRAGHS Mﬁli{%l&h&&&@l@b(s@
3H), 3.10 (m, 4H), 3.65 (s, 2H), 3.70 (m, 4H), 6.79 (d, 1H), 6.85 (d, 1H), 7.07 (dt,
1H), 7.19 (m, 2H), 7.37 (m, 1H), 9.52 (s, 1H).

12b N—(2—Chloro-6-methyl-4-m0rpholin—4—yl—phenyl)-2-cyclopentyl—acetamide.
N—(4-Amino-2-chloro-6-methy1—phenyl)—2-cyclopentyl-acetamide (830 mg), bis-(2-
chloroethyl)ether (3.35 mL) and potassium iodide (470 mg) were mixed in absolute
ethanol (33 mL) and heated to 170°C for 1 hour in a sealed microwave process vial.
The crude mixture was concentrated in vacuo and purified by flash chromatography to
furnish 390 mg (41%) of the title compound as a white solid. LC-MS (m/z) 337
(MH"); tg = 2.61, (UV, ELSD) 97%, 99%. "H NMR (500 MHz, DMSO-de): 1.22 (m,
2H), 1.51 (m, 2H), 1.61 (m, 2H), 1.77 (m, 2H), 2.11 (s, 3H), 2.25 (m, 1H), 2.26 (m,
2H), 3.10 (m, 4H), 3.71 (m, 4H), 6.80 (d, 1H), 6.84 (d, 1H), 9.18 (s, 1H).

Table 1. Reagents used for the preparation of compounds in Examples 1-12.

Name Supplier CAS no. Cat.no.




5- Hexenoi ¢ acid Lancaster 1577-22-6 12863

5- Met hyl hexanoic acid Matrix 628-46-6 3527 Benzyl
weblosogf’er mate Al drich 501-53-1 11, 993-8 PCT/DK2005/000159

Bicyclo[2.2.1] hept-2-yl-acé&bic acid A drich 1007-01-8

12,726-4 Bis- (2 br onoet hyl)et her Al drich 5414- 19-7

NamGS 220=5Brs—(2=chtoroet et er AQRLEN 111 Adnd A,
913-4 Bi s(dibenzylidenea %’?nnpm adium Acros

()232BDEPBEYBh@ROTIAB50 Br birile Al dri dHI83726- 95481084
bmapgg; 1788-8 Butyl chl oroformate Al drich 592 34 7 18 446 2

C-igioherd REPBRIPP
dlmetﬁhwanﬁ@acetyl chl ori de Al drich 79-04- 9 10, 449 3
hydrtaﬁ/fﬁ ng éﬁth{fa ﬂuﬁb‘n‘é‘l'4‘chﬂ)&h'et’her'—9&'1&1{-3‘1?lj 44Q01-20-1 1539470-5

acetlc acid Idnrhgg%
2-(2- @Veﬂoﬂﬁ@ﬁ)ﬁm%@l"%e chl ori &% ancaster 1122-99- 51

hydréd@REi@noi ¢ acid Aldrich 111-14-8 14, 687-0 Hexanoyl

23dii§6r°dfe]§°§?n22§érbﬁny r"o Vv {Fc aci Al-dr_|6rh 6712 ?Oﬁ 3
2,4,6TB{f18@@irobeNzee( Di et hy| amAﬁfbi)?hI i /-1, 218149 azol8[1#0-55-
26-D1etir311;5h'é®1ahfh§é695 TO-T 113731k | dI n- 579-66-8 14,938-1

-V net =
25“?\‘@9@&?}1@5‘?‘&’ bhat e - oxi &SR Br onositecioni ni d & At i ch

2[4 B E8m&h BphhPFhibm @plctinoirgcrapci d Al dr-i ch 124 0 72TMA-QO7-1

5- 3Nane Supplier CAS no. Cat.no. Oxal | chloride
hydr%%}i’% h 79-37-8 22 _042-0 palladium{) -

aei t at-e—ALdrich
2-ArgigpSclgaro-3-ngiy-tspgnigilpe nt aﬁGSPF chl ori dzlg3%88rsl ch #3959

2-chibRbdnkf thloroformate Aldrich 39545-31-8 49,379-1
2-Chlorophenylacetic acid Aldrich 2444-36-2 19,063-2
2-Chlorostyrene Aldrich 2039-87-4 16,067-9
2-Cyclopentene-1-acetic acid Aldrich 13668-61-6 C11,285-2
2-Methoxy-6-methylphenylamine Aldrich 50868-73-0 36,009-0
2-Methyl-6-(trifluoromethyl)phenylamine ABCR - F05171PF
2-Naphthylacetic acid Aldrich 581-96-4 31,791-8
2-Phenylmorpholine hydrochloride Array - 2FMA-0-1
2-Phenylthiomorpholine hydrochloride Array - 2TMA-0-1
~2-Pyridin-3 -ylthiomorpholine hydrochloride ~ Array - 2TMA-P03-1

3-(3,4-Difluorophenyl)-propionyl acid Aldrich 161712-75-0 45,702-7
3-(3-Chlorophenyl)propionic acid ABCR 21640-48-2 TWC2925
3-(Trifluoromethyl)phenylacetic acid Aldrich 351-35-9 19,335-6
3,4-Dichlorophenylacetic acid Aldrich 5807-30-7 28,000-3
3,4-Difluorophenylacetic acid ABCR 658-93-5 F02874E
3,4-difluorophenylboronic acid Aldrich 168267-41-2 46,508-9
3,4-Dimethylphenylacetic acid Vitas-M 17283-16-8 TBB000367
3,5,5-Trimethylhexanoic acid Acros 3302-10-1 26944-0250
3-bromophenylacetic acid Aldrich 1878-67-7 28,886-1
3-Chlorophenylacetic acid Aldrich 1878-65-5 C6,335-9
3-Cyclohexylpropiony! chloride Acros 39098-75-4 35071-0250
3-cyclohexylpropionyl chloride Acros 39098-75-4 35071-0250
3-Cyclopentylpropionyl chloride Aldrich 104-97-2 26,859-3

3-BEthylpentanoic acid Narchem 58888-87-2 58888-87-2




Phenyl acetyl chloride A drich 103-80-0 Pl,675-3

phenyl boronic acid Al drich 98-80-6 P2.000-9 Potassium
wowang(’¥ ) di hydrate Aldrich 10022-66-9 20, 91PCHDK2005/000159

Propi onyl chloride Aldrich779-03-8 P5, 155-9

p- Tol uenesulfonyl chI ori de Al drich 98-59-9 T3.595-5

I") T ol

Nome uuuyuauCLlu acto—ATh ?44 4(-% 59, 81T0-5
Pyri di ne-3-boronic acid rrer‘hem 1RGNS T At

3-Flubophicorckicsitid- met hoxyet hoRidyiell uni ni U LR i ch 24 804-5

3-Me 1§> nBEac':dlU 6193 nydriz@iged 70% | nlb@hiﬂﬁ‘ne) Sodusum
onitte Aldrich 7775-14-6_1

15 _795-3 Stanned
-me@hllpbﬁnﬂ%maﬁﬂf‘drate Al dri AHrisho25. 6o- 1193519?5 ?9'3614

4- (Trﬁﬁxbﬁombtﬂil)éiyhyﬁochl orite V\ARnEO? 40- 4 40813828 36,960-8

it

4-B L3 |L,|||u|iu IIL,III P4
i GrAPBIORTIE A e o 135080, 0 10, €304 T ongr

4-ChiskdpbmyldetyNhdirideh 7719- 09LmesBr 046- 4 25R65pene-Blhcet vl

4F ot BpREn 19c%tyﬁ!hxu&n 5909 1d91c1il9 599 moun ro 95

4'ﬂuf’r@%}i‘3’éyéb°é‘}’?lfalﬂ0\/\m ef f ect rmre'of the hal ow

-Flumd@ieﬁe Rel at ive efflux tiidugh the REXER chankiél-?

-Meﬂv&entg'bﬁ: 5b’1d' fies—a KON zggicgem ng FU‘LIQJL)@-@O' TOZ7 7827
1} Cormoundq of the pre ion

sent i pven -
4N1acs%~éryﬂweca@wlé-§ Haming| at AKECRT f | ux tH 8hah the19r€8§|62

4 N1E'61@B{éﬁ 1rphafmm\ﬁﬁs carri ed Atich accor di 99g52t50 a nmetdeadd

o J °3790-64-8

001, 6. 325 331) A e 0OL A% 8] um p3ﬁamejé_

5-Herbolv atihie modi fi cati ons dégeeiied bel OW-2%h adetidst e

-Méﬂ(ﬂl'ﬁé‘fdnoi‘d'am&/"” cefTs st aD'Matx@&(pr eSSI n@SM%t age- Fat ed

channel s were nI ate a

Bengy] lapfmMAno- conf | uent | a@%‘fcr‘o; Fﬁgo%h&ﬁrl { iqb“qm 510

BicyC KPR THERHILyI- aé‘eab bed wer e seddetl on t hel®ag!-bef or B, P2pré

Bls-%%ﬂf'(%%oeﬂlg%e 1e1°"'u toaded Wt A1k o7 T 8RRy Ovess 3120-§ht

of the experinment cells v

Bis-(2-chloroethyl)ether Aldrich T11-44- C4,113-
Bis(dibenzylideneacetone)palladium Acros 32005-36-0 29197-0050
Bromine Aldrich 7726-95-6 20,788-8
Butyl chloroformate Aldrich 592-34-7 18,446-2
Butyryl chloride Aldrich 141-75-3 23,634-9
Carbamic acid terr-butyl ester Aldrich 4248-19-5 16,739-8
Chloroacetyl chloride Aldrich 79-04-9 10,449-3
Cycloheptylacetic acid Lancaster 4401-20-1 15553
Cyclohexyl-acetic acid Aldrich 5292-21-7 C10,450-7
Cyclopentylacetyl chloride Lancaster 1122-99-2 14562
Heptanoic acid Aldrich 111-14-8 14,687-0
Hexanoyl chloride Aldrich 142-61-0 29,465-9
Morpholine Aldrich 110-91-8 25,236-0
m-Tolylacetic acid Aldrich 621-36-3 T3,809-1
N-[(Dimethylamino)-1H-1,2,3-triazolo [4,5-b] Fluka 148893-10-1 11373

pyridin-1-ylmethylene]-N-

methylmethanaminium hexafluorophosphate

N-oxide

N-Bromosuccinimide Aldrich 128-08-5 B8,125-5

Octanoic acid Aldrich 124-07-2 15,375-3




HBSS- cont ai ning buffer. Cells were pre-incubated with
drug for 30 mnutes and the 86R b+ effl ux was
w@iossased by a subnmaxi mal concentrati on of 1BCTHRKE©GE/000159
in the continued presence 62 drug for additional 30
m nutes. After a suitable incubation period, the
NameS Upet Tt Tt Wears Temnmoved TP OUNT €0 AR n&t T 1 QUICE no.

scintillation counter (Tricarb) Cells were lysed wth
Oxaly2chiidNaOH and t he anount ABfichg6Rb+ WAS3EduUNt ed 32440
palladi k(A do¥ite ©1 1 1 UX WaS cal chiaadned 3375- 31-3 20,586-9
/B UDE PN\SY O] A d \/ HBe N/

Pentargyhehioridgp ce))15rr1\/KCl ) 286500, Thé 8(:ormounds} O he
Phenylatetgithionde have an EC50 oAldfidss t han 19B8E0 nM Pil-A75rost

phenyz%g%ﬁ Lgss than 2000 M ggHcd T Ny ogR&ES T esp2pfan
n Accor di nnlv t he r‘nnmmmdc nf the |n\1nnt91|0r21n
Potasgiya owtstPeY RIGPYERY 0 be usefldil n t he tPRAPREnt P 0"
Propl&lﬁ&ﬁ&ﬁs assocrated w t hAtdheh KCNQ famoBy pot aé’é;liﬁﬁﬁ

2\ = 5
p-Toljignessiips VoI tage- act i VAt ed KONCY e ents vbre
pTolyleeGe &6l from manmal i an GHGFtel | s by2de® of 13810

Pyrld\i}#'?)‘b‘afbhfc‘&él&“ patch-clanp ALt NgS Teexisi quesilizaT t he

e-cel natch-cl i
Sodiypt biggrargoNFBAY pEnuEg 1 - A o)
hydrlaé@’lb%&htemmeESSI on of vol tage acti vat ed KCNQ2 channel s

\nr\r

own—thder—rormad Lguldmﬁ,w tare ﬁwm_gl on515|7915 02
SOdlum dlhbattors and used for el ect rﬂﬂh\lQl 0

Stanrroeifﬁ)rthon@ﬁsdﬂ]yﬂwedays af t eAld5Flat i ng. K@W%St as¥t R
Tert_wmp@cﬁoﬁ@re activated mwr/ol t age stoep&4up t 81280 nV

Ln_I-ncrenents of —5-260——{or —w-th—a— e Prot Oggiz >
Tert-pyigpetyl HOHEF ane hol di ng poﬁEhélﬁtl al betveen - 1008/ and

ThiomorBolid/_(Tatulian L et alAldrigh Neur osci2éfe-8 2001196314

(1N -

5535=5545)—The &l q\q&{ppnySI olqo/g@ csa’v effzsgmm
Thwhﬁgﬂlorl by the conpounds \er i

Thiophepedrescet DIKe t he vol t agdld
ESpecialTy eitects on the activation threshold for the
current and on the maxi num i nduced current were
studi ed. Sonme of the conpounds of the invention have
been tested in this test. Aleft-ward shift of the
activation threshold or an increase in the nmaxi mum
i nduced potassiumcurrent is expected to decrease the
activity in neuronal networks and thus make the
conmpounds useful in diseases with increased neuronal
activity - like epilepsia. Electrophysiological

recordi ngs of KCNQ@, KCNQ@/KCN@ or KCNp
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channel s in oocytes Vol tage-activated KCNQ2,
KCNQ2/ KCNQ@B or KCN@ currents were recorded from

wXenspsspocytes i njected with mRNA codi ng f or PGIZBIKR2G05/000159

KCNQR+KCN@B or KCNQ ion channels (Wang et al .

Sci ence 1998, 282, 1890-1893; Lerche et al., J Biol

Chem 2000, 275, 22395-400). KCNQ@, KCNQ@/ KCN@ or

KCN@b pot assi um channel s were activated by vol tage
In visieepsd i vivo ttéstingenbr ane hol di ng potential (between

The golrggoq%ys ag%egyé%lt}%?rhgggpg%tggp? arﬂ(ﬁgr\}vﬂ LIRS %r Hore of

the el BFIdoaBRYsi ol ogi cal effects induced by the conpounds
were evaluated o n various paraneters of the

vol t age-acti vated KCNQR2, KCNQ/ KCN@B or KCND

urr Es j a f o1ON the activation
Rela‘[iwleézitﬂ Bhrpggﬁ%h%id(%Nﬁ ﬁ& on the maxi mum i nduced
Thlswemgngeﬁmmm @d:xeghm@'bﬂ)tdst;olrb ﬁsrpetafahmtuzg ognpdinds bEthef )

some’ o e conpounds SO C t he
presmmvmnpmw”ﬁwews,é G ATar Dpter s ka2
chan%hef3 cha QabgKied Gt %@c%?' o gﬁﬁ%b‘atc%gcritféd B ONHRAE Al (ﬂ&ing

¢e usi ng cornea rodes and adm ni Stering a
W. 8QilaUeBibmed Swea’relt)Obﬁ 755-A3\ ¥ for hBRG prsassivarschapnelp yath the

t o i nduce g %ggvul sion characterised by a tonic hind
modjifigasiops fessap Waz et al. Epi | epsy Research 1 998,

30, 219-229). Pllocarplne i nduced sei zures Pil ocarpine
I nduced sei zures are induced by intraperit

An adejjeatt nombef opCHEreallyistbly26wnging vod a@f‘r%ﬁé@%@éﬁﬂnﬂs
m ce and pbs rV| . for a I

werg glated#t a 6%&%1 iepyia y%é‘ala é%&l&) 4uiﬂ}gtgﬁtyla§éf%ﬂ thd 88 dffthe

a perio nutes (Starr

exp@ﬁma{t C@M@ﬁ%@b&&h’orﬁih@@bﬁbtﬁw the@nperBadiaand ioaﬂ@@@lth 1
21-325). Electrical seizure -thr shol d atass %h

uclhnloﬁ Rlﬂ aveoright Qe day ahthe SSRFIRERILES g

e §8bAhi0. RARGACEH: 4R bre-dackblichaRiH G e fmaiﬁhﬁfdmaﬁ@ the

res e tonic hind-
86R1¢><éfﬂa§ wal stiuteapions euhmammah@aicemraéwmoéé h @tM K@l in the

roups of rral m ce.  The st. mous
con‘fné RIEENSH og fpbgc}%%%ait‘, i W;ﬁs s%ﬁgtga gﬁ%ﬂzﬂlon
perid thg Qg@érﬂﬁcgntf@és REIAE EnPESunvdd v-a ll(fulcascﬁlﬁill?aﬂlbﬂ comser

e current was reduced by 1mA fox {) e next
(Trlcarb) Cells were lysed with 2 mM NaOH and the amount of “°Rb" was counted.

The relative efflux was calculated ((CPMsyper (CPMgypert CPMcen))cmpd/
(CPMsuper/ (CPMsuper+ CPMcell))l S5mM KCI)>l= 100-1 00.

The compounds of the invention have an ECs of less than 20000 nM, in most cases
less than 2000 nM and in many cases less than 200 nM. Accordingly, the compounds
of the invention are considered to be useful in the treatment of diseases associated

with the KCNQ family potassium channels.

Electrophysiological patch-clamp recordings in CHO cells

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

stable expression of voltage-activated KCNQ2 channels were grown under normal
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nouse, however, if no seizure was observed then the
current was increased by 1 mA. This procedure was

wo epsasese for all 15 mice in the treatnent grOREI/DK2005/000159
Chem cal seizure -threshol d4test The threshol d dose of
pentyl enetetrazole required to induce a clonic

o A0 58 CORBRURSILP 83 L5 i
1-7 daystaften flatirgr KICNQR potassinmahagnelsipsreaictivatbd byrivelsageMieps up

I N LR G T TR S

holdi%@?&té%ﬁi@i bR — 106 nPObAd — ALKV (PAQEan DiePall N&euroscience
orsol ateral anygdal a. After surgery the animls were

2001221 @EOU5335-5 &40V Ehe desteaphysintogipebefiectbindpeadbyitheei ved

ei ther varyi . of 1 est :
comppG PEte pLiate T he kil S PR P Rbs bt NQ2
currehiEbp8ially bfEctsbs aleaicgieatidiy @sdshdld for (S covkentaint yn iy

3-5 weeks and on each occasion seizure severity,
maxigwirzigciced pererd veraflidigdr ati on of el ectri cal a%/t er
di scharge were noted. (Racine. Electroencephal ography
and dinical Neurophysiology 1972, 32, 281-294).Side
Somebif thetcwnPonhdadf the inentiors istedvees itahtedan tleis test. ue redt-ward
._neasured by neasuying the tine _mce wuld.rengain on
shift pEfIE s B IDE RS EpErTgaten 41 Taxfs g e assiim
curre %'e%@@& 10 8@4easd The dofivitg O heurBhal REtwERS biid thgs tlake the
oconotor activity by counting the nunber of infrared
compiveads usefokmatisdases with sxreasedyecurysal sefivist - 1ie epilepsia.
Neur ophar nmacol ogy 1997, 36, 1369-1375). Hypothernic
actions on the aninmals core body tenperature of the

ElecfiOpRP 1 AEN Pedtranisof KUNG2, RENQREKENQE @bKCNQS

i npl'anted radiotelemetry transmtters capabl e of
chanmelsdareaeytesenper at ure (Keeney et al. Physiol ogy and

L S R
Xend}ab 0018 thjwdtad withmREAdcqaling fol GCNG21 BCHQZdISNQawr ey
KCN(GUoB: SPphehi NBBRSb AT 4 6L P D R CHAI 1 27
Bl I, 9,755k, RO MERRTREBMD mcns s
channels were activated by voltage steps from the membrane holding potential
(between — 100 mV and — 40 mV) up to + 40 mV in increments of 5-20 mV (or by a
ramp protocol). The electrophysiological effects induced by the compounds were
evaluated on various parameters of the voltage-activated KCNQ?2, KCNQ2/KCNQ3
or KCNQ5 currents. Especially effects on the activation threshold for the current and
on the maximum induced current were studied.

The hyperpolarizing effects of some of the compounds were also tested directly on the

membrane potential during current clamp.

Maximum electroshock

The test was conducted in groups of male mice using corneal electrodes and
administering a square wave current of 26 mA for 0.4 seconds in order to induce a
convulsion characterised by a tonic hind limb extension (Wlaz et al. Epilepsy

Research 1998, 30, 219-229).
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| wherein qis 0 or 1; Wis Oor S Xis CO Zis Q
Rl is selected fromthe group consisting of hal ogen:

W@ y@nos778L- 6- al k(en/ yn)yl, C3-8-cycl oal k( en) yl PCT/DK2005/000159
C3-8-cycl oal k(en)yl -Cl1-6-al’&k(en/yn)yl, halo- G
-6-alk(en/yn)yl hal o- C3- 8- cycl oal k(en)yl,
hal o- 8-cycl oaI k(en)yl- Cl-6-al k(en/yn)yl,

Cl- 6- aI k(en/yn)yl oxy, C3-8-cycl oal k(en)yl oxy and
Pilocdrpine dtlcodbdit@mryyl - C 1- 6- al k(en/yn)yl oxy; R2 is

Pllocezg.ng Séfq%eé rﬁc?l%.nwgeg gregléu%d @gﬁ%ﬁ L ncgﬁfog)fq e%{lglg Sflpllm[ﬂ&
250m§<g§ g}l(ﬁ{pg 2# Hﬂ%‘%ﬂée dnd-dbsévitloerot Yotk acﬁk&iy&esultlng in loss

hal o- C3- 8-cycl oal k(en)
of pofialeoni@an &-peyiotl ofB& frenytps (Stair eBathqrgmcyW%Bzochemzstry and

Cl- 6-al y | oxy, C3-8-cycl oal k(en)yl ox

- y Y,

Behavigr: !39-%_ ?’ og#lkégsﬁ)yl -C 1-6-al k(en/yn)yl oxy, optionally
substituted phenyl and optionally substituted pyridyl;

wherei n phenyl and pyridyl are optionally substituted
Electwcahsemm'eethmﬁwédé‘t}bst ituents i ndependen%ll y being

A mo@llcgggg} of g&ﬁ U[P('@d) W@le (ﬁﬁb? aﬁl E@Mfﬁ&f‘ké@ea% 193 7,

is selecte
1-12) WANskd & géteinping ditshedibm glresfhoﬁtltollﬁdlaielwmn /h;mi)—l}«mb extension
C3-8-cycl oal k(en

in res@gng.t@y;@m;g gl(:@fgsépd@f %‘owq&féﬂ'c}ls H)lg:ﬁ Thg\lﬁrst mouse of each
group rec%@% ok BRLHD %e Ay 80 Q%S5 @Bl aewiid observed for seizure

ycl oa 1- 6-al k(en/yn)yl and
actlvfﬁjrﬂgﬁ] a;sﬁngofervg% obggt'r\]’:fglwemwﬂ%rq(dﬁ@%%@hé g‘%‘lleé‘ét ed
n
mouse e ygelt o SUAVES Hrgragrs s BFE 3AY “2%%@‘3?%‘.’%3%%’%
This @*cﬁ:’eﬁ'ﬂu@ M&%ﬁéa&d‘:‘fof 811 @5 ndice th 1O mﬁéﬁm{mﬁt goompr di ng to
wnerein q is 1. 4. A conpound according to any
one of clainms 1-3 wherein Wis an oxygen

Chemical seizure -threshold test

The threshold dose of pentylenetetrazole required to induce a clonic convulsion was
measured by timed infusion of pentylenetetrazole (5 mg / mL at 0.5 mL / minute) into
a lateral tail vein of groups of male mice (Nutt et al. J Pharmacy and Pharmacology
1986, 38, 697-698).

Amygdala kindling

Rats underwent surgery to implantation of tri-polar electrodes into the dorsolateral
amygdala. After surgery the animals were allowed to recover before the groups of rats
received either varying doses of test compound or the drug’s vehicle. The animals
were stimulated with their initial after discharge threshold + 25 pA daily for 3-5
weeks and on each occasion seizure severity, seizure duration, and duration of
electrical after discharge were noted. (Racine. Electroencephalography and Clinical
Neurophysiology 1972, 32, 281-294).
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15

atom 5. A compound according to any one of clainms 1-3
wherein Wis a sul phur atom 6. A conpound accordi ng
wao eooang776he of clainms 1-5 wherein R i s sel ect BAI/DKOI05/000159

the group consisting of hal’legen, cyano,
Cl-6-al k(en/yn)yl, halo- Cl-6-alk(en/yn)yl and

. -6-al k(en/yn)yloxy. 7. A conpound according to any

S‘degﬁ%c?sof claims 1-6 wherein R2 is selected fromthe

Cent@l RHPOWBRNSient bidg-effbcts atepgareasuryhibp me@iuBrgahk (ime/nging pould

O TImRCr
1 77—23}1%02 'rbg Wy )ﬁg 'r‘%lge?ﬁll locSmofdr SOTRAURHcAREAE e Yemhiser OF Biffa-

in opti y substitut éd phenyl and o&ti onal |y
red beathsérossad énl apysticdgd (Watgotbet & uNenropharedcaiogh 1896 36y

nor e bstituents. i ndependent]y bei ng .hal
1369¢37p). zﬁﬂ??éWh‘j gtiong on ec?_i’rlr‘i%{fr?& reai&%‘%rta’u% R g‘%ﬁge §%§}‘eo ne
compduné Rl BedaBed By erhdt Eal srobebekimahtéd piditlemgiroup
consisting of Ci”.io-alk(en/yn)yl, i
trans@3Bs capebleadepeasyying tmpe@atare«((l)eq‘?pgmml-,Physwlogy and
Ar - Cl- 6- al .k / yl and Ar.10. A compound according
Beha@’i?“é%?/&oﬁle" g?ﬂé%ggf‘ms 1-8 wherein any Ar may be
substituted with one or nore substituents
i ndegiend_ent |y being hal ogen, Cl-6-al k(en/yn)yl,
Pharmagobin®lics- al k(en/ yn)yl or Cl-6-al k(en/yn)yloxy. 11. A
' b e L6HboYahd WereMeh@ihdag 4 9.+ bidd .
The ﬁ*ﬁ?%@%éﬁeﬁ%ﬁé&@%f“‘?e% A A P o i
dositfd toSpaqie Tavele natepmddthetdajtes elraving dldadsampirs ayebiiphours.
consi sting of hal ogen, hal.g-Cl-\6.al.k(en/yn)yl,
Plasag cgnicgp t‘e‘?ﬁ%‘ﬂ?ﬁl“&ﬁ%‘“&?@éﬂﬁ‘, Eé@%@vlgel ected fromthe
group consisting of Cl-io-alk(en/yn)yl,
C3-8-cycl oal k(en)yl-C 1-6-al k(en/yn)yl, Ar-C
1-6-al k(en/yn)yl and Ar; and R4, R5, R6 and R7 are
i ndependently selected fromthe group consisting of
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Claim

hydrogen and Ar; or salts thereof. 12. A conpound
according to any one of clains 1-11, said conpound

wheinnssed ected fromthe group consisting of: PCT/DK2005/000159

N- ( 2- Br ono- 4- nor phol i n-4-yl776-trifl uoronet hyl - phenyl ) -
2-(4-fluoro-phenyl)- acetamde; 2-Cy clop entyl-N(2
Pr onb-6-t ifluoronethyl-4-norpholin-4-yl-phenyl)-

acet am de;

N-A RulBtiturted momphigiinelor thidmptpl®line detivasive ofshenganeishénpiuja
- 3-cycl opent yl propi onam de; N-(2-Chl oro-6-cyano
-4-norpholin-4-y | -phenyl)-3-cycl ohexyl - propi onam de;
2- Cycl opentyl - N- (2, 6-di rre;t@yIH- 4-t hi onor phol i n- 4-yl - phe

nyl ) -acet am de; N._ (D
2-Cycl opentyl -N-[ 2, 6-di | %~ ( 2-pheny! - nor phol i n- 4-
yl)-phenyl ]- acetanmde; cl opentyl -N-[ 2,

e

6- di met hyl - 4- (2- phény N t hi ombY'phol i n- 4-yI ) - phenyl ] -
acet am de; 2- CyclW 4.N-[ 2, 6~di net hyl -4-(3

-pyridi n-3-yl -t hi lin-4-yl)-@henyl]- acetam de;
2-Cyclopentyl -N-{2,6-di nethyl -4-[2-(4-trifl-uoronethyl -
phepybih- thionmorpholin-4-yl]'-phenyl)- acetam de;
N-{4-[2-(2-Chl oro-phenyl)-thionorpholin-4-yl]-2,6-dine
t hyls-GQodreltyl } - 2-cycl opentyl - acet ami de; 2-Bi cycl o[ 2. 2.

I Jhept:2-¥l -N- (2, 6-dinethyl -4-norpholin-4-yl-phenyl) -
ac tlﬁh%g’

2-Ryjqgtohexyl - N- (2, 6-di met hyl - 4- nor phol i n-4-yl - phenyl ) -
acet am de;

3-43Q: D fl uoro- phenyl ) - N- (2, 6-di net hyl - 4- nor phol i n- 4-
yl - phenyl ) - propi onam de ;

2- Cycl opentyl - N~( 2, 6-di net hyl - 4- nor phol i n- 4-yl - phenyl)

- aR bligwrieteed framGhOigneiphphsisting of halogen, cyano, Cis-alk(en/yn)yl,

4- nor phol i n-4-yl - phenyl ).-ca i C [ tyl, ester;

2" G e oiinghy SRp AR et R P - 4 1 - p

hepy | &8y @M, 38ilo-Cs.s-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-
C1¢-alk(en/yn)yl, Ci¢-alk(en/yn)yloxy, Cs.g-cycloalk(en)yloxy and
Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yloxy;

R2 is selected from the group consisting of halogen, cyano, Cy-alk(en/yn)yl,
Ca.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, halo-
Ci¢-alk(en/yn)yl, halo-Cj.s-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-
Ci¢-alk(en/yn)yl, Cy.¢-alk(en/yn)yloxy, Csg-cycloalk(en)yloxy,
Cs.3-cycloalk(en)yl-Cj.¢-alk(en/yn)yloxy, optionally substituted phenyl and
optionally substituted pyridyl; wherein phenyl and pyridyl are optionally
substituted with one or more substituents independently being halogen,

C1.s-alk(en/yn)yl, Csg-cycloalk(en)yl or Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl;

R3 is selected from the group consisting of Cy.jo-alk(en/yn)yl,
Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-C¢-alk(en/yn)yl, Ar-
C,.¢-alk(en/yn)yl, Ar-Cs.g-cycloalk(en)yl, Ar-Csg-cycloalk(en)yl-
Ci¢-alk(en/yn)yl and Ar; and
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2, 3- Di hydr o- benzof ur an- 2- car boxylic acid
(2, 6-di net hyl - 4- nor phol i n-4-yl phenyl ) -am de;

WQ20p08TREXY] - N- ( 2, PCT/DK2005/000159

6- di net hyl - 4- nor phol i n- 4- yl78 phenyl ) - pr opi onam de;

3- Cycl opentyl - N- (2, 6-di net hyl - 4- nor phol i n-4-yl - phenyl)
-p | ey Tl istin
NS BE BAP R o8¢ R i lepsndyrily seeted fiomythe proyp sopsistine
hestfity)lr egent aadi Al ;

N- (2, 6- Di et hyl - 4- nor phol i n- 4-yl - phenyl ) - 2-t hi ophen- 2-
yl - acet am de;

N- {21 6 filde WREWH safts PREGTO! i n-4-yl - phenyl) - 3, 3-di net hyl -
but yram de; Hexanoic acid

(2, 6-di net hyl - 4- nor phol i n-4~yl - phenyl ) - am de;

2-Cycl ohept, yl - N- . .o

(2 bc-oﬁm‘?élﬁﬂéfc-%glr%}%ﬁlc%lfrpr%-%l}?fnpp%lgr?yI ) - acet ani de;

(2, 6- D net hyl - 4- nor phol i n- 4-yl - phenyl ) - carbam c acid
benzyl ester; ) . L

( 2Agomneeng preording tp Rgimd-whsreinghisdy| ) - car bami ¢ aci d
2-chl oro- benzyl ester; 3,5,5-Trinethyl-hexanoic acid
(2, 6-di net hyl - 4- nor phol i n-4-yl - phenyl ) -am de; Qctanoic
acActofhdimd iavedriiinio-td anp opdhof ¢laings-iyB-viteeein|Vy inan oygen
Hept anoi ¢ aci d

( 29%8%i net hyl - 4- nor phol i n- 4-yl - phenyl ) - ani de;

N- (2, 6- Di et hyl - 4- nor phol i n- 4-yl - phenyl ) - 2- phenyl - acet
am de

2- A ompiuntlaocardingdn phy one pPclaingl T-AevheyeindV e pHBMIIN- 4
-yl - phenyl ) - acet am de;

2- E‘tﬂﬁw | yl oxy- 3-chl oro- phenyl ) -N- (2, 6-di et hyl - 4- nor ph
ol i n-4-yl - phenyl )- acetam de;

N- (2, 6- Di net hyl - 4- nor phol i n-4-yl - henﬁ/I )-2-(3-trifluor
onétqmpcrmélr@ypgrdlr@@gtaamog@pf claims 1-5 wherein R1 1s selected from
N-(,2, 6-Di yd - | i.n=4-yl - 512 ht hal en-
5. %/qe_gggléyt) gﬁﬁ%ﬂ%ﬁ%gﬁ@foggﬁ dyind dils zﬂf@(%%}yl, hd18P

3- (3z-elit(efifnphany C) sMNk(&y/ga)xyiomat hyl - 4- nor phol i n-4-yl -p
henyl ) - propi onam de;

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

4-dj }gﬁﬁln’ 3 lof€laims 1-6 wherein R2 is selected from
2- ?‘3{%& md%é%?rggt&%%gbgg‘g?@nbgyﬁ;l - 4-nor phol i n-4-yl - ph
enyiie) graupamdistang of halogen, cyano, C;.¢-alk(en/yn)yl, halo-

ﬁé@{6)%%@@'3%13@?fé%lk?én%n)%'o%,”@ﬁtﬁhﬂy“ sRGRRG] pngr g P
{\l- ggg&i@mmﬂmeﬂmﬁpnm i n-4-yl -phenyl)-2-p-tolyl-ace
am de; ,

A compound according to claim 7 wherein optionally substituted phenyl and
optionally substituted pyridyl may be substituted with one or more substituents

independently being halogen or Cy.¢-alk(en/yn)yl.

A compound according to any one of claims 1-8 wherein R3 is selected from
the group consisting of Cy.jo-alk(en/yn)yl, Cs_g-cycloalk(en)yl-
Ci¢-alk(en/yn)yl, Ar-C;¢-alk(en/yn)yl and Ar.
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N- (2, 6-D nethyl -4-norpholi i -4-y |-p heny I|)
-2-mtoly | -acetam de;

wQ@2{03/0877Bi f | uor o- phenyl ) - N- (2, 6- di et hyl - 4- nor ptIDDKR2004/4000159

10.

11.

12.

y -phenyl)-acetamide; N-(279
6- Di met hyl - 4- nor phol i n- 4-yl - phenyl ) - 2- (3- f| uor o- phenyl

)-acet ani de; . . ) . b
- ESLBEAE socordindp v sms T defms B ahessneRy DS )
3- sybstinbedayitip one oo rane sitstituents independently being halogen,

N (2-Br. -4-nor pholin-4-yl -6-trjfluor hyl - phenyl ) -
2. Cae AT BB B v dbertator Lokt )
N- ( 2- Br onp- 4- nor phol i n- 4-

yl -6-trifluoromethyl -phenyl)-propi onam de;

N- AuBstitnied 4norphphind derivétive according to claim 1, wherein

yl -6-trifluoromethyJ-phenyl)-butyram de;

N- @ﬁé:ﬂ?i);ro%- mor phol i n- 4

- YRy & ok Kl uor omet hyl - phenyl ) - 2- (3-f 1 uor o- phenyl') -

acet am de;

N- &2is Cd;or o- 4- nor phoHn~4-yl - 6-tri fl uor omet hyl ~phenyl ) -
2-cy.clopenty - acetam de;

2-%’5 opentyl -N-{2,6-di nethyl -4-[2-(4-trifl uoronethyl -
ph@nyni -RID4rp haldpendehtlyl sdtepled fidn tecgbapicdesisting of halogen,
N-&l4-[2-(2-ChI or o-pher%l%()- i

mohpledt i-calliep 0l £ giakdEnynlyb pad §yano;

2- c bilSeonsisti o-alk(en/yn)yl

2. g}?# gﬁgﬁ%fff’ﬁfﬁ%@’&?ﬂf [ O e ol i - 4y
] - Z36-csfclonlkten) phenyalk(erdpmy B @ .s-2lk(en/yn)yl and Ar; and
(2-Chl.arg-ph -N-(2, 6, - .

o i Ryt RG2ng E;yfh%}rﬁ ilﬁléeﬁ?%‘ieﬁﬂﬁéﬁk?t’tf@ Siom the;graup ponsisting of
acidalotelatt ARt hyl - 4- mor phol i n- 4-yl - phenyl ) - am de;

4- Met hyl - pentanoi ¢ acid (2,

6- air sadtstthiéredt nor phol i n- 4- yl - phenyl ) - at ni de;

2-Cycl opent - 2-enyl - N- (2, 6-

di met hyl - 4- nor phol i n- 4-yl - phenyl ) - acet mi de;

5- Metépodnerbeidin@t ghy(ode of claims 1-11, said compound being
6- di met hyl - 4- nor phol i n-4-yl - phenyl ) - am de;

3- velebiptl fioanthggypep sensipting of:

6 QMR EMho 4 L5 A iRt BRb A 2 e ubr epRing)-

ac %%?7 %n%%n’g?w?%ﬂgf%ﬂg? Z?% 4- y]’)rv- gh erﬁ}f?l ) m d(;)?lmlzl Y

3- Eicbynigent anoi ¢ aci d

(2, 6-di net hyl -4-norpholin-4-yl -phenyl ) - am de; , ;

T b A R B P e T U

fl re{gz,r,mgyyl - phenyl ) - acet ami de;

2- Cyclopent yl - N- (5- nor phol i n-4-yl -3-trifl uoronet hyl - bi

phdﬁ—)(B—BZeryb-)fi—morpholin#-yl—6—1‘riﬂuor0methyl—phenyl)—3-cyclopentyl—
propionamide;
N—(Z-Chloro—6—cyano-4—m0rpholin-4~yl—phenyl)—3-cyclohexyl—propionamide,‘
2-Cyclopentyl-N-(2, 6-dimethyl-4-thiomorpholin-4-yl-phenyl)-acetamide;
2-Cyclopentyl-N-[ 2, 6-dimethyl-4-(2-phenyl-morpholin-4-yl)-phenyl]-
acetamide;
2-Cyclopentyl-N-{ 2, 6-dimethyl-4- (2-phenyl-thiomorpholin-4-yl)-phenyl]-
acetamide;
2-Cyclopentyl-N-{2,6-dimethyl-4- (3-pyridin-3-yl-thiomorpholin-4-yl)-phenyl]-

acetamide,



acet am de;

2-Cycl opentyl -N-(4'-fl uoro-5-norpholin-4-yl-3-trifluor
woe@pwshyi75bi phenyl - 2-yl ) - acet am de; PCT/DK2005/000159

2-Cycl opentyl - N- (4' - et hyl 86- nor phol i n-4-yl -3-trifl uor

onet hyl - bi phenyl 2-yl)-acetam de;

2. f
4@?{90 DR o el e RO e 1 N (5
2-’hfb'ﬁd£€glgﬁ4‘£]pmyﬁlﬁ‘[eﬁdﬁ’m I‘hl LI uor gl_netdrhyl bi phenyl -
no%ﬂ)ﬁdﬁr(ﬁ’ thyro-izhwg)rl‘& W%Pg?l?’e-gﬂwr}’ﬁﬂﬁ&sﬁfﬁé‘ﬂ@ﬁnﬂfﬁény| )
2- %{&f;@;@eﬂ? AN 4% 6. di et hyl - 4- nor phol | n- 4-y1 - phenyl ) -

acpiBadycthg?. 2. 1 hept-2-yl-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-

2-Cycl opent yl - N- (2, 6- dnsopr opyl - 4- nor phol
|)a(2§£6§7@§ﬁq . pr opy phol i n-4-yl - pheny

RASRII- (M&ﬁm@msiﬂ-ﬂnwmwm moiphehyipadeiohidpheny!| )

am de Hexanoi ¢ aci d
( 236’3 deWumwphﬂerﬁf@ﬁrfﬁmWf Jareryrln-drildberny)-
l\l—ui(erg%lecljuK{o 4- mor phol i n- 4-yl - phenyl ) - 3, 3-di net hyl -

( 2280l dpei®I-OF & Mrnpdftb)bhmmémholzph@yljpbenzl)(@ed‘amdﬁ o- phe
nyag 6acet am de;

*QMFM%WW% i enhempes et pherer
5 ?t(?t}’(f:lfllg Zpﬁé% I)W-g% BadiMbth ?)Z—M'n(ogﬂpholzn -4-yl-phenyl)- acetamzde

[uoro i n-4-yl-phenyl)- acetam de
2- B,lﬁDﬂdyd{cﬁbé’nzbfde—beyhc acid (2,6-dimethyl-4- morpholtn 4-yl-

y) - 4-mor phol i n-4-yl -6-trifluoromethyl phenyl
-aé’é?”é{f?r%‘”)es Met hyl - pent anoi ¢ aci d viphenyl)

( 23@%@@-@%%@%4}%or@hblzh-ﬁl-yzlgﬂh@ﬂﬂ) pydpbvemyita,-

-hexanb6ic acid

(2-ntdiylentis ffb ﬁ@ﬂlmﬂhnl mosphalin-fubPBABO RIS
a%&e&pz%,%ﬁ gT' 012 - gf}}j é?hfl\bH‘(lffF L{4 ur%? henyl)hacetcllmzde
acey. W-Qﬁmethyl#-morpholm -4-yl-phenyl)-2- z‘hzophen-Z}/yl-agetcezggde)
N-(2,6-Dimethyl-4-morphol in-4-yl-phenyl)-3, 3-dimethyl-butyramide;
Hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
2-Cycloheptyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl )-acetamide;
(2,6-Dimethyl-4-morphol in-4-yl-phenyl)-carbamic acid benzyl ester;
(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid 2-chloro-benzyl ester;
3,5,5-Trimethyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl )-amide;
Octanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
Heptanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
.N-(2,6-Dimethyl-4-morphol in-4-yl-phenyl)-2-phenyl-acetamide
2-(3,4-Dichloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-
acetamide;
2-(4-Allyloxy-3-chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-
acetamide,
N-(2,6-Dimethyl-4-morpholin-4-yl-pheny! )-2-(3-trifluoromethyl-phenyl)-
acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-pheny! )-2-naphthalen-2-yl-acetamide;
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2-Cycl opentyl - N- (2- et hyl - 4- mor phol i n-4-yl -6-trifluoro
net hyl - phenyl ) - acetam de; Hexanoic acid (2-nethyl- 4

woreeoplgi7sg - 4-yl -6-trifl uoromet hyl - phenyl ) - an BPET/DK2005/000159

3, 3-Di net hyl - N- ( 2- net hyl - 48fhor phol i n-4-yl -6-trifluorom
gt hyl - ph_enlyl )- butyram de;

-4 3 | - Bl vl - 2r |.____ i n-4- -
e S L Pl e e L
( 2oraplonamydes- met hyl - 4- mor phol i n- 4-yl - phenyl ) - ami de;
2-Cycl o ent%ﬁ-l\L(Z- th Xy .

6- C RSP A R Gk dodatien)-
2 - 6- met hyl - 4-
et%%f%g%%gm dg? yl - 4- nor phol i n-4-yl - phenyl )-3,3-dim

ﬁ;lﬁ#{‘fﬁhé{ﬁhwfj—/ﬁm% Gyeiliynekin(-2-menpthokiy-favimeryl-agetawiqno
-4- - n - t ; s -
o Bl AR e mgmbolier o e sgispide:

- YN=BIReDWhorhyl ACREAMbBR: 4-yI-phenyl)-2-p-tolyl-acetamide;
2-(3@FI upro-ypheny’?))m-)l\_l-(2J-)rr}éteﬁ%);>)(y-%-oyt ﬁi/el C-"Zl-_e r phol i n-
4- it (2ysRBimaipd-4saenpheki det-y bpigingl) A-gr o b b dacgreiie 2- yi - N -

R o B G TR0 Bfo hoRRaDY pheny)-acetamide;
( 2N He iy Weinbigiho Kneabylpiiairiyhl- 23 Tupivemiipny))-capadhide;
5- Met hyl - hexanoi c acid .
(Ner(ét *@w-%gm%nfﬁhéﬁﬁﬂg?ﬁomeﬁwfﬁﬁw&éI?Floé?ﬁyére;

- .0-.6- me - 4- lin-4-yl~
ﬂ%@%ﬁ%?gf _ et a¥n e m;;g ol i n-4-yl ~phenyl)-2-(3-flu

oeoad-Grorpitaiiyl4-i-GerifnotdnretiplypherlgdyPylupr -

entyl -acetam de. 13. A pharmaceuti C*f: ?c‘)%pgsi)fii oﬁ?@?’@‘&
cofiff’¥81%8gy one or nore pharnaceutical |y acceptabl e

g 2%{2‘2' pzmw-mo'rpmw@m@-z@mommmvzw@aﬂppm;ﬁsnamide;
0 g .t_o any one of claims 1-12. 14. lgse) of a

phaF (ZaBrautd-¢atorpioripobi-0oniaecsradivpesy 1 HDRFHISR: or

! n?\;—?ﬁé‘hfo%-ﬁpn?orpholin#—yl—6-triﬂuoromethyl—phenyl)-Z-(3-ﬂuoro-phenyl)-
acetamide,
N—(2—Chloro—4-m07pholin—4—yl—6—trz’ﬂu0r0methyl—phenyl)-2—cyclopenlyl—
acetamide;
2-Cyclopentyl-N-{2,6-dimethyl-4-[2-(: 4-trifluoromethyl-phenyl)-morpholin-
4-yl]-phenyl}-acetamide;
N-{4-[2- (2-Chloro-phenyl)-morpholin-4-yl]-2, 6-dimethyl-phenyl}-
2-cyclopentyl-acetamide,
2-Cyclopentyl-N-{4-[2-(4-fluoro-phenyl )-morpholin-4-yl]-2,6-dimethyl-
phenyl}-acetamide,
2-(2-Chloro-phenyl)-N-(2,6 -dimethyl—4~m0rpholin-4-yl—phenyl)—acetamide;
Pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
4-Methyl-pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
2-Cyclopent-2-enyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;
5-Methyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
3-Methyl-pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
Hex-5-enoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
3-Ethyl-pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
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flow in a potassium channel of a mammal such as a
human. 15. Use according to Caim14 for the treatnent

wW®@Ro0&/08li7sor der or di sease being responsi ve to BOI/DK2005/000159

increased ion flow in a po#Bassi um channel, such
di sorder or disease is preferably a disorder or

di ; Vi G2 1654 g -

o R NG Bl P RS A b fudr ety Lphery)

t oabmamideat ed is selected fromthe group consisting of

seijzure di s rs, anxie I sprders uropagthi € pain

and- eGP REN e e et s R S EAPA

di posgaise. 17. Use according to Caim16 wherein the

sel zure disorders are selected fromthe group

coAsiysldpagybN-@#e e os &imanpbelin-¢ohddr idueranetylhiplenyl-2-y))-

epile tlapus, epi | epsy such as epileptic syndronmes and
eé%ﬂ ¢ seizures. 18. Use according to C aim 16

WN QL) o - NOM-Bielin AiSSRb o fin - fl- 3 elfonirete iy b biphibreyl-
group consisting of anxiety and disorders and di seases
r ePatle@cei@nigani ¢ attack, agoraphobia, panic disorder

T L e e St e
speoilf-heerghidbi a, social phobia and other specific _
Ot Peas negor dor - Kl o e el Sapar bR gy BT SRS

anxi.ef y. di.sorder, anxiety disorder due to general
negfgé%ccon@%iion, subst ance-i nduced anxi ety disorder,

s e faaltluom-pireny B1N (4Hnsophidin-4- ol usridéns-yéiossiaer grethyl-
perfornance anxi ety, hypochondri acal disorders,
aniﬁ@@gﬁ f@ﬁ?%%r due to general nedical condition and
substangsmyniu fzﬁﬁd@mﬁeﬁ-ywqwmdﬁﬂ-myamckawde,-

di sor'der not otherw se specified. 19. L?e ccordi | 9. to

a aﬁ—@/d@?evméﬁ\é(2616~dh%0méﬁrloirﬁ10ﬁ&7’6’lﬁ7ai’ﬂl'@?ﬁi’yaf?ﬁeéﬂ”ﬁg )
in~di . ! st

e SRR A BBl DR

ne Wanasibiaeidyaiordifiebrd-edndrphdiadel-ipbeméuaoé hy,

nedbdl ittt {8 e 38D R i ng
B S e e
di se@sdopdiunatamyNa@; G dithored:monpholipeylphearlbgreamide,
any.Zq%z[cgglg I[ 2(.:2.|] tegeyg-?—lyl —%—l( f (rﬁpa%jh?c’dro9-1%%}”1921;0?1"1/194-};2@5193?1}5-
acetamide;
2-Bicyclo[2.2.1]hept-2-yl -N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl-
phenyl)-acetamide,
5-Methyl-pentanoic acid (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-
phenyl)-amide;
5-Methyl-hexanoic acid (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-
phenyl)-amide;
2—Cyclopenz‘—2—enyl—N—(2—methyl—4-morpholin-4—yl-6-triﬂu0romethyl—phenyl)-
acetamide;
2—Cyclopenlyl-N—(2—mez‘hyl-4—morpholin-4—yl-6—ti‘iﬂuoromethyl—phenyl)—
acetamide;

Hexanoic acid (Z-methyl—4~morpholin-4—yl—6-triﬂuoromethyl—phenyl)-amide;



di sease, Parkinson's di sease, encephal opathi es induced
by AIDS or infection by rubella viruses, herpes
WO R088&T54 borrelia or unknown pat hogens, traunBCTOEe®@d/000159
neur odegener ati ons, neuron& hyperexcitation states
such as in nmedi canent w thdrawal or intoxication and
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13.

14.

15.

butyramide,
2-(3,4-Difluoro-phenyl)-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl-
phenyl)-acetamide;

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

2-Bicyclo[2.2.1]hept-2-yl-N-(2-methoxy-6-methyl-4-morphol in-4-yl-phenyl)-
acetamide;

4-Methyl-pentanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-
amide;

5-Methyl-hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-
amide;
N—(2-Chloro—6—methyl—4-morpholz'n—4-yl—phenyl)—2-(3—ﬂuoro-phenyl)~
acetamide; and

N-(2-Chloro-6-methyl-4-morphol in-4-yl-phenyl)-2-cyclopentyl-acetamide.

A pharmaceutical composition comprising one or more pharmaceutically
acceptable carriers or diluents and one or more compounds according to any

one of claims 1-12.

Use of a pharmaceutical composition according to claim 13 for increasing ion

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

Use according to Claim 14 for the treatment of a disorder or disease being
responsive to an increased ion flow in a potassium channel, such disorder or

disease is preferably a disorder or disease of the central nervous system.
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16.

17.

18.

19.

20.

WO 2005/087754
84

Use according to Claim 15 wherein the disorder or disease to be treated is
selected from the group consisting of seizure disorders, anxiety disorders,

neuropathic pain and migraine pain disorders and neurodegenerative disorders.

Use according to Claim 16 wherein the seizure disorders are selected from the
group consisting of acute seizures, convulsions, status epilepticus, epilepsy

such as epileptic syndromes and epileptic seizures.

Use according to Claim 16 wherein the anxiety disorders are selected from the
group consisting of anxiety and disorders and diseases related to panic attack,
agoraphobia, panic disorder with agoraphobia, panic disorder without
agoraphobia, agoraphobia without history of panic disorder, specific phobia,
social phobia and other specific phobias, obsessive-compulsive disorder, post-
traumatic stress disorder, acute stress disorders, generalized anxiety disorder,
anxiety disorder due to general medical condition, substance-induced anxiety
disorder, separation anxiety disorder, adjustment disorders, performance
anxiety, hypochondriacal disorders, anxiety disorder due to general medical
condition and substance-induced anxiety disorder and anxiety disorder not

otherwise specified.

Use according to Claim 16 wherein the neuropathic pain and migraine pain
disorders are selected from the group consisting of allodynia, hyperalgesic
pain, phantom pain, neuropathic pain related to diabetic neuropathy,
neuropathic pain related to trigeminal neuralgia and neupathic pain related to

migraine.

Use according to Claim 16 wherein the neurodegenerative disorders are
selected from the group consisting of Alzheimer’s disease, Huntington’s
chorea, multiple sclerosis, amyotrophic lateral sclerosis, Creutzfeld-Jakob’s
disease, Parkinson’s disease, encephalopathies induced by AIDS or infection
by rubella viruses, herpes viruses, borrelia or unknown pathogens, trauma-
induced neurodegenerations, neuronal hyperexcitation states such as in
medicament withdrawal or intoxication and neu;odegenerative diseases of the

peripheral nervous system such as polyneuropathies and polyneuritides.
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