Substituted norpholine and thionorphoiine derivatives Field of the

i nvention The present invention relates to novel substituted norpholine and
t hi onor phol i ne 5deri vatives bei ng openers of the KCNQ fam |y potassiumion
channel s. The conmpounds are useful in the treatnent of disorders and

di seases bei ng responsive to opening ofIthe KCNQ fam |y potasSi umion
channel s, one such disease is epilepsy. Background of the invention 10l on
channel s ar esubstituitdapornbelied 31l Sppmonpdglinaderitaiiges | ow of ions, including
potassium calcium chloride and sodiuminto and out of cells. Such
channel s are present in all animal and human cells and affect a variety of
processes i rigiklddiftige imeentional transm ssion, nuscle contraction, and cel |l ul ar

secretion. Humans .have over 70 genes encodi ng potassium channel subtypes
(Sent sch Nt HPTRERH B SRet s el Bueu e p R ASC R EPRRET o ver 2TEy
W th regard dpivhothbsihg oihbis 6 & (D CirhoNpotNalhoRakhpatiasgieum channel s,
which are found in the brajn, are primarily responsible for maintaining a
negative restPRIUMESTET SRE! PoberitaarT cAS SRETTS &S SEahtT S 1e R Heitbane

repol ari sat i QRnfnglok QWKITN@RnARL1oPRROL B bl Ahels ORE «SWRB&E:Qf cpREASSI UM
channel genes is the KCNQ fam'l'y. Mutations in four out of five KCNQ genes
have been shown to underlie diseases including cardiac arrhythm as,

deaf ness andnepi.l. £ Nat ure Revi ews Neurosci ence 2000, 1, 21-30).
25 The KCNCAE§§%%&?§M¥%%U§%§&F§ encode the nol ecul ar con-el ate of potassium
channel sif ouhd chamelstaercehaliar proelnk sheofegnbe: thodhived iandndindidy pgadsivnai r cel | s

of the vestibuyl.ar ratus,.i.n which nutations can |lead to a fetus of
Unher i ted destAREsISGe BRI pRRGRE) o & vt ReB rBREs AR the® p oduct of
the KCNEI (midih#Bdndhlmbn 6IRRAECKTRE OLRIAY o08BEeskR ihdiQliMeaktorkD form a

cardi ac-del ayed rectifier-like K(+) current. Miutations in this channel can
cause one f OFAFSHESSINBEIAEPIEHGR-ONd SR R EYpe 1. (LQTL.), as wel | as
bei ng associated with a form of deafness (Robbins. Pharmacol Tiler 2001, 90,
1-19.). 2 The genes KCNQ2 and KCN@B were discovered in 1988 and appear to
be nut at édl i Aluman meriared shor metlingmoispey daowhsds rbedbgsrif amiviei al
neonat al conyul.si o h -Ther | Scl.ences , 393-398).
The proteinsﬁgﬁéﬁﬁggr%ggﬁﬁﬁﬁ@bﬂCNzgggﬁﬁﬂﬁgﬁ%é%géﬁg%&ggg%‘%@gﬁﬁgbd in the
pyram dal nesmansge efd fihaionlianoed pbessian drdangpoceacpats founeé i tndraaf, atche brain
associ ated w t.h sEjzure.%e eratian._and propa ation Cbgger et al.

Proceedi ngs RBTFORAFPAL ‘éﬁi?ﬂ@fm% BACENY VS TRUBH BT PAGTH 46 16) 10 KONC2
and KCNQB ar @s teroR Dk asssitkiife 6HRMMe i HUB LA &S of BalonfafemidlM current s” when
expressed in vitro. The Mcurrent is a non-inactivating potassium current

f ound inzﬂany neuronal cell types. In each cell type, it is domnant in
control Iing rrphrane.excitabbhdhyt fYeNeknd: £08 ahy \sust@kneduclLent in
the range of action potential initiation (Marrion Annual Review Physi ol ogy
1997; 59, 483wBE4AINC Bbdebaitciborn dbvihe uMelur enteshasudiraeredibe ef fects on
neuronal excitability l.e, ~qactivation of the curren i .l reduce
neur onal excﬁ%gqﬁﬁfFVEa Q%ﬁgéggg?g%ﬁ%@%dkﬁ%ﬁﬁg%gﬁﬁéFgmggﬂg%f?8%%6?s of the
M current, w2ki3Gj.educe excessive neuronal activity and nmay thus be of use
in the treatnent of seizures and other diseases and disorders characterised
by excesstve neuronal activity, such as neuronal hyperexcitability _
i ncl udi ng comuelrsiNGs 204 SALURI &) en8Rid BPEWI RN ALUlLPAtREAPAicRansBet | gabi ne
(D-23129; N-(2-am no-4-(4-fluorobenzyl am no)-phenyl) carbam c, acid ethyl
ester) and ad@i¥gnesict ey ofdpeceshise g ed! s [Eps 5ab03 ReREFIRIM®Si ne is an
ant i - convul siye, cOmmOURLs MikdlioAs Lhaash SResH! bhand.PeLeat; anti convul sant

properties,
30 KOCNQI (KvLQT1) is co-assembled with the product of the KCNE {minimal
K{+}-channei 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 {LOTI), as well as being associated with a form of deafness (Robbins
Pharmacol Ther 2001, 90, 119



25both in vitro and in vivo. It is active after oral and intraperitoneal
admnistration in rats and mce in a range of anticonvul sant tests
including: electrically induced seizures, seizures induced chem cally by
pentyi enetetrazol e, picrotoxin and N-ngthyl D-aspartate (NIVIDA) and in a
genetic animal nod,-1, the DBA/ 2 nouse (Rostock et al. Epilepsy Research
1996, 22, 211-223). In addition, retigabine is active in the 30anygdal a
ki ndl i ng nodel of conplex partial seizures, further indicating that this
conpound yah | 5EQ L VE; K -l Hehgakdtg i al s,
retigabingﬁ%ﬁgﬂ%gggﬁgr§£§§%aﬂ§%¥?§g¥#%gﬁg§giFﬁg%ggg%#ﬁa&phe i nci dence of
sei zur es | iepsriteEpbite ohatiiepst knowBi albenigetiaraiiial IWenkabpvRewaar ch 2002; 51,

31-71). ti gabinpe has been sho Ctiyv +).; L@ neur onal
cells andaﬁﬁ@gﬁﬁ%?ﬁﬁg%V%ﬁﬁﬂfﬁ”?%ﬁgxﬁﬁﬁ%%é%’g%@fgﬁg&g%g%%éégﬁgg gé?dance
with the pubkicehed REhaoneses egyloadisthie the shanivel peunrisalf ticdnent] y was
correlated to the KCNQ213 K(f)sﬁganngj.heter %g%%%ner.pThis su%ggsts t hat
act i vat i onc® RENEPISARREH FeF SnS Ry M HFaH arsgtcb% S SUSTRYOBFTE he

anti convut hagk 361 fdob¥ @b IFb& 288NN akdNC KenReR FEciahs: IVDl4EID0DAT,

Phar macol og ﬁ%oo, 58, 591-600) - and that other agents working by the sane
nechanisn1ﬁéyFﬁﬁ9b simlar uses. KCNQ 2 and 3 channel s have al so been
reported to be upregulated in nodels of 10 neuropathic pain (Wckenden et
al . Society for Neuroscience Abstracts 2002, 454.7), and potassi um channel
nmodul atior s KN aedtCROP atehmel measiu dhene sitvaits thabdri “WeawsPst hi ¢ pai n and
epi | epsy (Schroder et al, ur.ophar necol g 2 o : " ti gabi ne
has al so b ngﬁﬁﬁﬁﬁﬁBvﬁglb e ’%F%H%Fﬁ“8%%%%%9%%h§%§S§E§§§§%%gét ic pain

( Bl ackbur nMuakenanshalensepesElr @peadl] Jesirinalionindharmatoliogy2068c 460,
109-116), and it is thus_suggested %hat openers of K chagnels will be of
use in tre&KFRELEAPHPRSHE QEPSUSADEY SFHTE el SFEE KT RN The

| ocal i sati qn0f KENQiGhanha! REBNAPLSsiepoTdsedsd, nshisal nvandiagbihef theent r al

ner vous syg?g%%g%eas(gggg%iated mﬁt%;pg?n_(gpld§teinzgt al . Socie0) for

Neur os diSendé-casit mardremagofecsamsyeurqngl adiabiibn I xampis Pe 3 H M BUPSpat hi ¢
pai n, the expr Q0. .0 Lor, eRerk A L i gemdxad: and dor sal

r oot ganglfgggﬁﬁay%gFﬁ%n r|gé%gﬁgﬁﬁﬁggﬁgﬁggEa%%g?ggﬁ$%plié@géhat openers of
t hese channgtisamy! ak 36 catdrecyilt léusensorye pruoces $EHyvond mMayrasie pai n

(CGoldstein et al .. Societ or. Neurosci ence A 152003, .B3.8).. Recent
reports deﬁﬁﬁ@??ﬁ?%m?ﬂﬁ?% ?m?%?m$§§W5i%“§§gaéig%%aa'd?%?g%%igk?hat for 30
KCNQ2, are 8xpkessedond) a@bhti0eihes nantngdiypdrexcehbisty MhusnKCN@u2ive3 and 5
channel s may hel p nodul ate synaptic activity in the CNS and contribute to

t he ned%bpr@ﬁé@#ﬁﬁ%ﬂ%ﬁfé%%%ﬂ%ﬂxﬁﬁﬁﬁﬁﬁhannel openers (Noda et al., Society
for Neuroscience Abstracts 2003, 53.9).

Retigabine ([3-23129; N-(2-amino-4-(4-fiuorobenzyiamino}-phenyl) carbamic acid
ethy! ester) and analogues thereof are disclosed in EP354543. Retigabine Is an anti-
convulsive compound with a broad spectrum and potent anticonvulsant properties,

75 both in vitro and in vive. It is active afier oral and intraperitoneal administration in
rats and mice in 2 range of anticonvulsant tests including: electrically induced
seizares, seizures induced chemically by pentylenetewrazole, picrotoxin and N-methyl-
D-aspartate (NMDA) and in & genetic animal model, the DBA/2 mouse (Rostock et al.
Epilepsy Research 1996, 23, 211-223). In addition, retigabine Is active in the

30  amygdala kindling model of compiex partial seizures, further indicating that this
compound has potential for anti-convulsive therapy. In clinical ials, retigabine has
recently shown effectiveness in reducing the incidence of seizures n epiieptic patients

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



4 Retigabi ne and ot her KCNQ nodul ators may thus exhibit protection against
t he neurodegenerative aspects of epilepsy, as retigabine has been shown to
prevent |inmbic neurodegeneration and the expression of nmarkers of apoptosis
foll owing kainic acid-induced status epilepticus in the rat (Ebert et al.
Epi | epsia 2002, 43 Suppl 5, 86-95). 5This may have rel evance for preventing
the progression of epilepsy in patients, i.e. be anti-epileptogenic.

Rengabi ne heiigakihskestheainshomoihaqtizaigefdy) sWaeHibasued erlsgpdbpocanpa
kindling i £ j (Tober et al.
Eur opean j%ﬁ%%%?ﬁgibg 5?#%%%?%g%ﬂ%géﬁgkégg%b§%%¥f%9 ﬁk?@ﬂ??&?s t hus
suggest ed pHaahacblhes ef fedpehirndswhith reetitlnvian comsigedtotbe KKDNCE Abdul at ors may

prevent neyronal damage induced b cessiyv LLK, | i and such
conpounds #ﬁ§m%hmgpmw%gmgn 53@??%%§%§ﬁ V%?ﬁ%%ﬁfégggéﬁéraE%@%&gﬁéeases, and
be di seasereimakbiifBoot@of @ inRinkEpdn0 genvic) of thispatit€Rtiskenii¢rhetepi | epsy.
15G ven that anticonvul sant_c¢ ound uch as benzodi azepi. ne  é d
chl or met hi ¥pEculgr 8/4E@0'es %R@ng%k ‘g‘/&li'%ogj ﬁeaft"rt&%ftoﬁ%’-“ﬁtﬂg%’ﬁs ‘E"ﬁ‘éﬂf&%:‘ﬁm
wi t hdr awnal gyngdrens-ancththal aptilefkeant i convui sant conpounds e. g.
gabapentir., are very effective in animal nodels of this syndrone (Watson
et al. Neuropharnmacoi ogy 1997, 36, 1369-1375), we expect that other
anti convui 0 - S kSl ALSHexReated to be

g S S Al o b ™ Ry b

effective 'S co I on. and 3 §ubun|ts are found in
brai n negi aasomsisociial@ickanddn cariximstep fandvenwricorad bsehavPBuris4sich as

bi pol ar disorder e.qg. hippo us and a dal a_(Sagani.ch .et _al. journal of
hburoscienéﬁgaﬁﬁﬁ?nﬁf?m¥§%§gﬁg§ %?”%Wﬁngégpgﬁﬁﬁ%gogg%7§“f§68?ied|y active
in sone anigebpABIekis aaf c@bsheBYrbide et iehawiibriddaidez 2601, 4D, 88%our nal  of
Psychopharrnacol ogy 2003, 17 suppl 3. A 28,B16), and other clinically used
ant i convul $4mt conpounds are used in the treatnent of bipolar disorder,
Thus. KCNQ openers nay be useful for the treatnment of anxiety disorders and
bi pol ar di sorder. 30 WD 200196540 discl oses the use of nodul ators of the

W . - curlSentRetigahimechab ise bprredsivo ke kefeReNGE! idrainadRricyoh 88UppRthic RaGmMI a,
while WO 2 ' Ses.t . ] KON utilized for
t he treatnggﬁggﬁé%$%%%§%#§%%%%;ga&mépa%% %@%?3%%”aéé€rﬁgg§‘$ﬁb use of

reti gabi ne M6+ 19y, emhy ksatkisssugpaet treatments of K @8 0rapatds willbed of ssugh as
aIIodynia,é%%geraL esigp ain (thntoqggauﬂﬁ net ubpathic pain related to

di abetic n PR AR A SR HrEPPpdis PS8l ated to mgrai ne. W02/ 049628
descri bes the use of retiaabine for the treatnent of anxiety disorders such

as anxiety, generaljzed anxiety disQrder, panic .anxie _Obsessi ve
conpul§ﬁpe'Hﬁéﬁﬁﬁgﬁpn§5éﬁgﬁgEﬁéﬁgEﬁgb%?%%ﬁﬁ%ﬁ%ﬁ“ﬁﬁ%ﬁ&%%?“bgﬁﬁﬁfraunatic
stress di sofdel. -AG 8r=8! {88 SadiORAE! bR GAdkUBIRAN SodlES gbdefi8oscience
hypochondri acal di sorders, separation anxiety 10di sorder, agoraphobia and

speci fi c phébirass 200072 85300 descri bes the use of retiaabine for the neat
tent of ne.urodegenerative disorders such as Al zhei ner's di sease;
Huntington's chorea; sclerosis such as nultiple sclerosis and anyotrophic
| at er al scl eradSitisn «Cr it Zfreldvpdak phindibs egpwssiPapkinRd@nios KIBH sease;

Al DS- i nduced, encephal oPathy (9.2l 8l hhe thiQNnh gL Ak el ARFRRRRLOPAL i es
that openers of these channels may also affect the sensory processing of migraine pain

{Goldstein et al. Saciety jor Neuroscience dbstracts 2003, 53.8).

Recent reports demonstrate thet mRNA for KCNQ 3 and 5, in addition to that for
30 KONQ2, are expressed in astrocytes and ghal cells, Thus KCNQ 2, 3 and 5 channels
may help modulate synaptic activity in the CN'S and contribute 1o the neuroprotective

effects of KONQ chamnel openers (Noda et al., Society for Neuroscience Absiracts



bei ng caused by rubella viruses, herpes viruses, borrelia and by unknown
pat hogens, trauma-induced neurodeg, enerati ons, neuronal hyperexcitation
states such as in nedi cament w thdrawal or intoxication, and

neur odezenerative disorders of the pertpheral nervous system such as

pol yneur opat hi es and pol yneuritides. 1110 Hence, there is a great desire
for novel conpounds, which are potent openers_of the KONO fam |y of

pot assi um RBtigahiar gnd gihe KCQineHiagy emaAH YEE SKBIRFLELIaN AR HRT oved
Propert! €5, d Sbblilil0od00NE: &icGORANEEDne Ws (o lift R RRA Saimbibe KONQ
fam |y potassium channel's, su asS retigabine. Inprovenent of one or nore
of the fol hawbdrgepaatanetdths eigesimsiof surkenadfatopfasis follewrakigsic ased-ectivity,

interactions with other nedicati bi cayai | abidity .

f or mul abi | FEYE SHROHR AFPUE R Ry ?ﬁ@%ﬁgﬂgﬁﬁ%@iﬁ}%@m %syg&#ggfbc%a%%'

per meabj | i Tis nS@!Habd Jeldvimcanish grhenanett pogrdsdes.of Thigepsyrpr piienerite. o8 such
paraneters 30may | ead to .inprovenents such as:. . an inproved dosing reginme
by reducin@m?ﬁ@ﬁﬁﬁﬁﬁ%?}%?gﬁﬁﬁﬁﬁFéﬁoa‘” Uﬁ“&%g?my§5§gg%?ﬁﬁﬁﬁﬁnistration to
patients oRiRHLLLR GndRAIS B8 furthE-CAbEL dr h <Pl RGIInent Brovental ged
therapeutic index, inproved tolerability or inproved conpliance. Sunmary
One obj ect Eoforewe/pwred SHE raimaspiosut 6 303 45p1i89i-de novel conpounds, which
are potent openers of the KCNQ fam |y potassi um channels. The conpounds of
the present disclosure are substituted norpholine and thionorpholine

der i vatlbvest iofhus hecegsndthal thise prpkaich obretigains andhetherdt CNepdtiaior, W X, Z,

RL Re, R3 ’ma@%revl:égf naﬁgonglncgam%ge %ﬁgcegsoy%%éssggg nte)grloggy ‘activation, and such

compounds may be of use in the treaiment of neurodegenerative diseases, and be

disease modifyving (or antiepileptogenic) in patients with epilepsy.

15 Given that anticonvulsant compounds sech as benzodiazepines and chiormethiazole
are used clincially in the treatment of the ethanol withdrawal syndrome and that other
anticonvulsant compounds e.g. gabapentin, are very effective in animal models of this
syndrome {Watscn et al. Neuropharmacology 1997, 36, 1369-1375), we expect that
other anficonviisant compounds such as KCNQ openers are thus expected to be

20 effective in this condiiion.

mRNA for KCNG 2 and 3 subunits are found in brain regions associated with amxiety
and emotional behaviours such as bipolar disorder e.g. hippocampus and amygdala
(Saganich et al. Jowrnal of Newroscience 2001, 21, 4609-4624), and retigabine is
23 reportedly active in seme 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 treamment of anxiety disorders and bipolar
disorder.
30
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 KCNQS5 can be utilized for the treatment of sleep

disorders.



6a In one aspect, there is provided a substituted norpholine or

t hi onor phol i ne derivative of the general formulal R2 5 X----R3 Rl (I)
wherein gis Oor 1;, Wis OorS; 10Xis CO Zis 0; RL is selected from
the group consisting of hal ogen, cyano,. Cl.6-al k(en/yn)Y1l, C34-

cycl oal k(en)yl, C34-cycloal k(en)yl-C1_ 6- al k(en/yn)yl, hal o-

Cl. 6-al k(en/yn)yl, hal o-C34-cycl oal k(en)yl, hal o-C38-cycl oal k(en)yl -
15C1_6-al k(en/yn)yl, Cl.6-al k(en/yn)yloxy, C3_8-cycloal k(en)yl oxy and

C3. 8- cycl 0%@@%%&%@@» {ﬂé%@éﬁ&@ﬁé@b%ﬁorﬁg Hy8e:88 bRE hrefbAQM t he group
consi sting of hal ogen, cyano, Cl.6-alk(en/yn)Yl, CM cycloal k(en)yl,

c3.8-cyel Oawmﬁl)%mucbaaalk(démywﬂﬂf’@walp@m, WEngomIrie{te AP AYARES DA
al O- Cc
C1_6- al k(e#ﬁ%}ﬁ Y &EQ‘,J@%’%@@% %ﬁ%ﬁ%?«lﬁg&q&éé’ 5 nB0Ghe 8- al k(en/yn)yl,

C3_8-cy$:oalk(en)yI-C1 6- alk(en/yn)yloxy, optionally substituted phenyl and
optionally §§ﬁﬁii% ec gh h and pyridy Gare. tionally
substi t ut ed’ 987 “‘S?IE%rﬂé’ %388 e’%?%é%etlg’ ferﬁ“é@ r#lavﬂb%l ng SIloogen,

such as anxisty, generalized anxiety disorder, panic anxiety, obsessive compulswe

disorder, social phobia, performance anxisty, post-traumatic stress disorder, acute

stress reaction, adjustment disorders, hypochondriacal disorders, separation anxiety

10 disorder, agoraphobia and specific phobias.

WO97/15300 describes the use of retigabine for the treatment of neurodegenerative
disorders such as Alzheimer’s disease; Huntington’s chorea,; sclerosis such as multiple

sclerosis and amyotrophic latera! sclerosis; Creutzfeld-Jakob disease; Parkinson’s

.
th

disease; ATDS-induced encephalopathy and other infection-related encephalopathies
being caused by rubella viruses, herpes viruses, borrelia and by unknown pathogens,
trauma-induced neurodegenerations, neuronal hyperexcitation siates such as in
medicament withdrawal or intoxication, and neurodegenerative disorders of the

peripheral nervous system such as pelyneuropathies and polyneunritides.

Hence, thers is a oreat desire for novel compounds, which are potent openers of the

KCNQ family of potassium channels,

Also desired are novel compounds with improved properiies relative to known

12
Ly

compounds, which are openers of the KCNQ family potassium channels, such as
refigabine. Improvement of one or more of the following parameters is desirec:
half-life, clearance, selectivity, interactions with other medications, bicavailability,
potency, formulability, chemical stability, metabolic stability, membrane
permeability, solubility and therapeutic index. The improvement of such parameters
30  may lead to improvements such as:

e an improved dosing regime by reducing the number of required doses a day,
¢ ecase of administration to patients on muitipie medications,

« reduced side effects,



Cl_6-al k(en/yn)yl, C34-cycloal k(en)yl or

C3. 8-cycl oaLk(en)yl -Cl1..6-al k(en/yn)yl; 25R3 is selected fromthe group
consisting of Cl1_10-al k(en/yn)yl, C3.8-cycloal k(en)yl, Ar-Cl6-al k(en/yn)yl,
Ar - C3. 8-cycl oal k(en)yl, Ar-C34-cycloallc(en)yl Cl.6-al k(Syn)yl and Ar; and
each of 124, R5, R6 and R7 is indeperglently selected fromthe group

consi sting of hydrogen and Ar; ©6h Ar is selected fromthe group consisting
of optional kyasubaieripstedindegnyl, optionally substituted naphthyl,
optional |y substituted pyridine, optionally substituted thiophene,

opti onal lsy Bupreved tgtasebififiraan, optional |y substituted thiazole, optionally
substituted, uingiine,.o tionally substituted indole, optionally

substi t ut®ed™@P8Y 1§DB%nzof uran, optional ly substituted pyrim dine,
optionally substituted pyrrole and optionally substituted oxazol e; wherein
t he substituents are independently hal ogen, C .6-al k(en/yn)yl,

C34- cy&ugapad¥en) yl , C3..8-cycl oal k(en)yl - Cl. 6-al k(en/ yn) yl,

hal 0- Chy G ALk L BrakBlediostire i8R UMY RAnkS w81 K€ GBIGHN) Y1 OxY; - as
the free base or salts thereof. In another aspect, there is provided a
conpoungeds 6OhaWlGEN(Q firoity petessisn gharediscanent . The present di scl osure
further relates to a pharmaceutical conposition conprising a conpound of

formula I, and the use thereof In yet another aspect, there is provided a
phar mggy bﬁl%ib SRR 5QRt GRABEIrs hRGuBstR AR MM AfncfaMMbA RN 2
phai maceutic Fy acceptable carrier or diluent. In still another aspect,

t her e idsripatorcs déthetgereralsiorofilad oc ertpsdbierdofas defi ned above for the

manuf acture of a pharmaceutical conposition for the treatnent of a disorder
or disease that is responsive to an increased ion flowin a potassium
channel, said %sorder or disease preferably being a disorder or disease of
the central nerVous system The present disclosure provides the use of a
conmpound of fe “hxk oL ghe preparation of a medi canent for the treatnent
of seizure di der s, anxl ty disorders, neuropathic pain and m graine pain
di sorders ot néur ddegenerative disorders. 7 The present disclosure

- furtherywor cerns the use of a conpound of fornmula | in a nethod of

t reat mentAofrssei zure di ggrders, anxiety disorders, neuropathic pain and

m grai nB7 pa# n di sorders or neurodegenerative disorders. Detail ed
description of the invention The present invention relates to substituted
nor phol i ne and thi o orpholine derivatives which are potent openers of KCNQ
pot assiyme-6hanels .z, AAc RndRBAIRY, R 3, IRE RDUGSERE o A¥Eidd lowel ates to
substituted norpholine and thionorpholine derivatives of the general
formula | '




R2 wherein g is OCor I; Wis Oor S; Xis CO Zis 0; RLis selected from
t he group consisting of hal ogen, cyano, Cl.6-alk(en/yn)yl,

C3_8-cycl oal k(en)yl, . C3_8-cycl oal k(enkyl -G ..6-al k(en/yn)yl,

hal o-Ci .. 6-al k(en/yn)yl, hal oCm cycl oal k(en)yl,

hal o- C3. . 8-cycl oal k(en)yl -Cl1_6-al k(en/yn)yl, Cl1_6-al k(en/yn)yl oxy,
C3_8-cycl oal ktenWoxy and. C3. 8-cycl oal k(e | - Ct...6-al : - R2 is
sel ect edn prompepiethgreon praviisdiast ﬁgwgﬁnwgpﬁéﬁwfﬁ %W85ﬁ%§%%¥§%%%g% @n)yl
C34-cyc|oa|§%23h¥%n§a _8-cycloal k(en)yl -C1_6-al k(en/yn)yl,

han-CﬁF%ﬁ i %en yn)yl, hal oC34-cycl oal k(en)yl, hal o-C33-cycl oal k(en)yl-C
-6-alk(en/yn)yl, C1..5-alk(en/yn)yloxy, Cmcycloal k(en)yl oxy,

C3..8-cycl oal k(en)yl -C1. 6-al k(en/yn)yl oxy, optionally substituted phenyl

and optionally substituted pyridyl;R&hgrein phenyl and pyridyl are
optionally substituted with one or 4Q :\%y53¢ituents 8 i ndependently being
hal ogen; Cl.6-al k(en/yn)yl; C3_8-

C34-cycl oal k(en) yl - C1-5-al k( erify “~rR3 is selected fromthe group

consi sting of C1.10-al k(en/yg)yl . g-cyol oal k(en)yl,

5C34-cycl oal k(en)yl - C1_6-al k( yl, Ar-ClI?-aIk(eNyn)yl; R
Ar-Ca-s-cycl oal l aen)yl, Ar-G34-R§cC oalk(en)yi Cl.5-al k(en/yn)yl and Ar; and
each“of R4; R5, R6 and R7 is independently selected fromthe group

consi sting of hydrogen and Ar; 10 as the free bast or salts thereof, In one

enbodingﬂ%¥%L t he conpound of fornmula I, g is 0; 15in another enbodi nent of
the conmpound of formula |, qis I.
gisOor 1,
Wis Oor§;
10 Xis CO;
ZisQ;

R1 is selected from the group consisting of halogen, cyano, C;.¢-alk(en/yn)yl, Cs.g-
cycloalk{en)yl, Ci.g-cycioalk(en)yl-C,¢-alk(en/yn)yl, halo-
Ci.¢-alk(en/ym)vl, halo-Csg-cycloalk(en)yl, halo-Cs_g-cycloalk(en)yl-

16 Cig-alk(en/yn)yl, Cis-alk{en/yn)yloxy, Ciz-cycloalk(en)yloxy and
Ca.g-cycloalk(en)yi-Ci.¢-alk(en/yn)yloxy;

R2 is selected from the group consisting of halogen, cyano, Cy.¢-alk(en/yn)yl, Cs4-
cycloalk({en)yl, C; g-cycloalk(en)yl-C;¢-alk(en/yn)yl, halo-
C;¢-alk(en/yn)yl, halo-C; g-cycloalk(en)yl, halo—Cg.g-cycioaik(en)yl-

20 C,¢-alk(en/yn)yl, Cig-alk{en/yn)yloxy, Csg-cycloalk(en)yloxy,
Cs-g-cycloatk{en)yl-C,.-alk{en/yn)yloxy, optionally substituted phenyl émd optionally
substituted pyridyl; wherein phenyl and pyridyl are optionally substituted with one or
more substituents independently being halogen,

Ci¢-alk(en/yn)yl, Cag-cycloalk(en)yl or Czg-cycloalk(en)yl-Ci.¢-alk(en/yn)vl;

25  R3 is selected from the group consisting of Cyjp-alk(en/yn)yl, _
Ci.g-cycloalk(en)yl, Ar-Cie-alk(en/yn)yl, Ar-Csg-cycloalk(en)yl, Ar-Cs_g-cycloalk(en)yl-
C;.¢-alk{en/yn)yl and Ar; and
each of R4, RS, R6 and R7 1s independently selected from the group consisting of
hydrogen and Ar;



In a further enbodi nent of the conpound of formula I, is an oxygen atom in
anot her enbodi nent Wis a sul phur atom 20 In a further enbodi nent of the
compound of formula 1, R is sel ecte@bfromthe group consisting of

C34- cycl oal keenj yt, C34-cycl oal 1c(en)yl -C1"5-al kl eni yn) yl,

hal 0C3. . &: ey - LC2 8- ' | ;G 6sal i B
(34 oyel AL TR B ko e oIl ShERed SoaedL Pt
i n anot heubsttitatiapiyl, Botorially sebseiatteripFiont fificahRtRRORSIShidgeR! hal ogen,

hal 0- 75CL. . 6-al k(eniyn)yl, Cl.6-alk(erilyn)yl and ayano. Typically. R is
sel ect edOP?‘H}?ﬁff’ﬁ%b%‘ gptianaly seistifaed Hiazole panondly. @bstitked Myn) yi |

hal o- C1. 5-:al.1; I i Q-1al Kk / | oxy. further_illustrate
w thout TarirGapkRey ARttt Bade RIS O bured 2 i Eeneo i ner
enbodi meoptiafallRisubsittyianeinidQanoionslly eoheibe B%rr&fe af oEﬁonall substitgted
Cl. 6- al keenl ynj y1; . anot her, enbodi rent of Rl is hal o-Cl. -alkzenlyn)yl;
anot her 8?‘1%715%‘3; FasTeinhe postitients a5 Widppeaslepy frlogsn, Cig-ali(ew/vhlyit her

enbodi mept, ¢ ur uba iS;se] ected.fromthe group
consi st | %_gg °%§%Ee§§}é=| %ﬂfg’%ij{@gp&@%ﬁ?m%&%@w@-%f(f@?sawlf Eafyn) v
hal 0C3. 8alkyml/malvloken) §is-alk@hOomBAdxgycl oal k(en)yl - Cl. . 6-al k(en/yn) y1;
C3_8-cycl oal k(en)yl oyc nd 4-cycioallc(en)yl-Cl..6-al k(en/yn)yl oxy; in
anot her @?Tgﬁﬁéeﬁgﬁge?ﬁfa%%f%@P cted fromthe group consisting of hal ogen,

hal oCl. 5-al k(en/yn)yl, Cl.6-al k(eniyn)yl and cyano. Typically.. R2 is

sel ected fromthe group consisting of hal ogen, cyano, G .6-al k(eniyn)yl,
hal o- Cl. 6-al k(enlyn)yl, Cl.6-al k(en/yr)yloxy, optionally substituted phenyl

and opti.onal subst .t ut.ed idyl. 10Tq further. jillustrate w thqut :
i £ ngPeRatEr G bR Pl R o5 TN B e SRbodi ment
of R2 is cyanc; another enbodinment of R2 is Cl.5-al kienlynjyl; another

enbodi nent of R2 is halo-Cl.5-allic(erilyn)yl; another enbodinent of R2 is
Cl. 6- al k{lerpryseny tigglysure further relates to a pharmaceutical composition comprising a

compound of formula I, and the use thereof.

In yet another aspect, there is provided a pharmaceutical composition comprising a

compound of formula I and a pharmaceutically acceptable carrier or diluent.

In still another aspect, there is provided the use of a compound as defined above for the
manufacture of a pharmaceutical composition for the treatment of a disorder or disease
that is responsive to an increased ion flow in a potassium channel, said disorder or

disease preferably being a disorder or disease of the central nervous system.

The present disclosure provides the use of a compound of formula I for the preparation of
- a medicament for the treatment of seizure disorders, anxiety disorders, neuropathic pain

and migraine pain disorders or neurodegenerative disorders.



15anot her enbodi ment of R2 is optionally substituted phenyl; another

enbodi nent of R2 is optionally substituted pyridyl. In a further enbodi nent
of the conmpound of R2, optionally substituted phenyl and optionally

substi t i ‘ i i tit uerhs

301 mdeporaBer At gt E iU ook 0 R0 Bl iRS BT ok

Cl. . 6- althed/of iegiment pf spivarhdipordpisodixigiy tisptdern neywhpathic rafdansyri dyl are not
subst i t yf §dincipRin/Bior88Q b BEureaIesk- IR 4ifird&%, optional ly substituted phenyl
and optionally substituted pyridyl are substituted with one substituent;

in yet another enbodi ment of R2, optionally substituted phenyl and
optionally 75substituted pyridyl are substituted with two substituents; in
yet anot her enbodi ment of R2; optionally substituted phenyl and optionally

SUbStiL@%@ggﬁyﬁkggﬁeﬁéﬁﬁﬁﬁn Fgﬁ%ﬁﬁghthh t hree substituents, In a further

enbodi ula I; R3is selected fromthe group
30consi $hé ps@ft iAtiSY £dlaad & (sePsithted de aig HaahkipBBlivd daidtives
Ar-CCycI&aEE%en | - Cl1.5- /%n§%l, hxpifally., is selected fromthe
group cONEIEHT RYTRTOPEIHH O (fap{um charinels.

C34-cycioal k(en)yl -C1,.6-al k(enlyn)yl, Ar-C 1 .6-alk(enlyn)yl and Ar 10 To
further ,i 1 L L i i f R3is
crao- al feeriig e Mbispibenldlsbnd 1o Wb b loi: GERRIERo e

C3. 8- cyderoaltik¢serl)the eaerd fatokdeh/ Y11) Y4 anot her enmbodi ment of R3 is

Ar - Cl-5-al k(en/Yn) YI | anot her Ranbgdi nent of R3" is Ar. In a further

enbodi nent of the conpound of foiRul 4Z),. Ar is selected fromthe group
consi sting of optionally subut el brargs optionally substituted thiazole,
optionally substituted ﬁuhﬂe‘ pre-m0ptional Iy substituted indole, optionally
substituted pyrimdine,! 10 ionaFIy substituted pyrrole and optionally
substituted oxazol e; i 0 E r enbodinent Ar is selected fromthe group
consi sting of optional IRy RebStituted pHQnyI, optionally substituted

t hi ophene and optional ly substituted naphthyl;
wherein

qisQorl;
WisOorS;
Xis CQOq
Z1is O;

R1 is selected from the group consisting of halogen, cyano, C;.¢-alk(en/yn)yl,
C;.g-cycloalk({en)yl, Cy.3-cycloalk{en)yl-C; s-alk(en/yn)yl, halo-C,4-alk(en/yn)yl, halo-
Csg-cycloalk(en)yl, halo-Cyg-cycloalk{en)yl-C; ¢-alk(en/yn)yl, C;¢-alk(en/yn)yloxy,
Cs.g-cycloalk(en}yloxy and Cs.g-cycloalk(en)yl-C;¢-alk{en/yn)yloxy;

R2 is selected from the group consisting of halogen, cyano, C;¢-alk(en/yn)vl,
C;.g-cycloalk{en)yl, Css-cycloalk(en)yi-C;¢-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, C.s-alk(en/yn)yloxy,
Csg-cycloalk(en)yloxy, Ci.g-cycloalk(en)yl-C.¢-alk(en/yn)yloxy, optionally substifuted
phenyl and optionally substituted pyridyl; wherein phenyl and pyridy! are optionally
substituted with one or more substituents



i n anot her enbodi nent As is selected fromthe er oup consisting of
optionally substituted phenyl, optionally substituted thiophene.,
optionally substituted naphthyl and optionally substituted

2, 3-cii hydro-benzofuran; in another enhodinent Ar is selected fromthe
group consisting of optionally substituted phenyl and optionally

substituted, pyri one enbo f t he i.on, Ar represents
optionally g?ﬂ?@ﬁnéﬁ@ﬁ$m- 20%%@ I9 %ﬁ@k?&&@h@@ Thapht hyl ,
optional Iy subsfdd it ANl optlonally substituted
2,3-tiihydro- Egizggﬁﬁg% ®¥§%?§a?ﬂ Ar is selected fromthe group
conS|st|ng of optionally substltuted phenyl, optionally substituted
napht hyl, o L b dbpe, opLonal by, -suhskikiied
23l hydr or Bt TSy FRAPEE R EeuRhy OF Lo PR POR: M SHRBIRS

furt her nlIGStfﬁMEmmmﬂhbﬂtvﬁkmmWﬁn@!UHétaﬁh@n@ﬁwhFaﬁbsﬁb@&wﬁéﬁﬂvbf Ar is

optionally titut I odi;nent of Ar is optionally
substitutedﬁﬁg%ﬁ?ﬁv?ﬁﬁgﬁgfEEVMkﬁﬁgagﬁ n?@? r is optionally substituted
pyri di ne; anot her enbodlnent of Ar |s optlonally substituted

2, 3-ci i hydr o- nzof ran anot her nt. .of Ar is i.onal l.y

subst i t ut ed $tHi BpHehe. ﬁ?-pd 5 M9GR o Frisfrog e ﬁ%’%&%ﬁ%ﬁfﬁﬁ Gt formul a
I, Ar refer%rgg apldsenal |y substltuted aromatic systens of 5-10 carbon
atons. 11 Typlcally, such optionally substituted aromatic systens of 5-10
carbon dfons are selected fromoptionally substituted phenyl and optionally
substituted - -her enbodi nent of the conpound of formula I,
AT refers tégﬁpq&%%%% rrgai%ﬂtﬂggs&t—ltuted aromatic systens of 5-10 carbon at ons
wherein 1, 2, 3 or 4 carbon atons are replaced by heteroatons independently
sel ected frontN, S, or 0. In a further enbodi rent of the conmpound of
formula I, such optionally substituted aromatic system of 5-10 carbon atons
wherein 1, 2no8e onbdieed:botheabapsurdre inepliaced by heteroatons is sel ected
fromthe group conS|st|ng of opti onal substituted 10 pyridine, optionally
subst i t ted ERMIBHERECFHE Wi $9PRouR i¥1@ﬁP@ﬁkﬁh¥gn optionally substituted
t hi azol e, optionally substituted quinoline, optlonally substituted indol e,
optionally substituted 2, 3- dlhydro benzof ur an, tionally substituted
pyrimdint, bmﬁiﬁhﬁalemyométq ﬁtﬁ@&ipﬁwct@ﬂ@ﬂalﬁdﬂégtﬁiwvg?ﬂ &¥B5stit ut ed
oxazoit. Typ o t stituted aromatic system of 5-10
car bon atons %%étﬁﬁ%gETg’g &ggé%h%wégfbon atons are replaced by

het eroatons is selected fromthe group consisting of optionally substituted

Subst 1 ¢ ed P GRREFECOTHEE ORI DO HOR o 1 e e astm 8% ot
Aris Optl0nakk&nﬁaﬁﬁ&@kﬂﬂ@ﬁk@ﬁg%ﬂhﬁf@medﬁ@n ﬁﬁmdﬁmmﬁvhhhm~lndependently
being hydr Oxxg_gg}?cilolalhtpnl );[flr gaic(?—rc,, g-XVClOEﬂK{GIl)}ﬂ Cye-alkien/ vyl

Cs.g-cycloalk(en)vloxy and Cs.g-cyeloalk(en)yl-Ci ¢-all(en/ynivioxy:

in another empodiment R1 is selecied from the group consisting of haloger, halo-

Cr¢-alk{en/yn)yl, Cie-alk(en/yn)vl and cyanc.

|3
th

Typically, R1 is selected from the group consisting of halogen, cyano,
Cig-alk{en/yn)vl, hale-Ce-alk(en/yn)yl and Cyg-ali(en/ynyyloxy,
To further illustrate without limiting the invention an embodiment of Rl is halogen;
another embodiment of K1 is cyana;

30  another embodiment of R1 is Ci¢-alk{en/yn)vk
another embodiment of R1 is halo-C.s-alk{en/ynivy;

another embodiment of R1 is Cy.¢-alilen/vn)yioxy.



-00-N(O1..6-al k(enlyn)yl),,-NH03..6-al k(ervyn)yl, -N(Cl_6-alic(enyn)yl)?2,
-S-Cl"6-allt(enyn)yl, -S02-01..6- aI k(etnyn)yl, -SOZN( Cl. 6-al k(enlyn)y1) 2
and -SO2NII-C;"6-all (enlyn)yi, or two adjacent substituents may together
with the aromatic group to which they gre attached fain a 4-8 nenbered
ring, which optionally contains one, two or three heteroatons; in another

nmbodi t At t | bstituted stit t
O s bl bt e & by 5 2RSSR phtent
hal 0- 014- al kB oYic. . RiciBaiRleh L, @]lg%ﬁié{él%ﬂb@-@} Qa]zk{qn%n%glkﬁa@@yn) y| oxy, 30 in

anot her enbodi ment Ar is opti onal ituted with one or nore

subst i t uentGssaglopltrierit liajo- Ses-mgﬁqﬁgﬂ(@@éhcmalh@fdﬂb’i 5-al k(enlyn)yi. In one

further enbedi Ve .With one or nore
subst i tuentg %%@%@ﬁ%@ﬂﬁ%&@e. dvgfafﬂoéhﬁ{l lég&&?w{én )yl ,

hal c4Co-al |m(aaa§nar)q&huoaﬁiarﬁaahd<s(m$dmtrobhy grouj:Zoﬂ'snszmglof hegenl halst r at e

w thout [i e I%rﬁt&on n z?ngbOdi ment of Ar is substituted with

hal ogen; an t‘h r%g& (brlv “Sbstituted with 01.6-al k(enlyn)yl;
anot Eer eg’@ hiEERT RQ]ES Bleciesd n‘@ﬂmﬁtﬁé bdolib e%hsmm%of&admge@lcvﬁmalll((enl ?/n)yl ]
anot her enbodi ment of Ar _is substituted with C al or anot her
embodi nent &f 6"@@% W%‘h»@lﬂj@tfi?%Qeéfd’n)"iﬂ%tﬁf?gr(e%ﬁ%&?ﬁ g’ W %/ Hbst i t ut ed
with 1 Subsghjnypé};dOpé}[}&ﬂjgl%ﬁm%m%ﬁﬁf)}t of _Ai- is substitut ed wth 2

substituens; ahother enbodi nent of Ar is substituted with 3 substituents.

10 One &brbodp fethe: Hukwrewithont doniRaihe veriogenembodimsahel| B i IHRECE n at
| east one o P Anot her enbodi ment relates to conpounds
of gener al %%or%n%l%gg?ﬁ%ﬁ{ér%l n 13?5 T6ast One of R6 and R7 is not Ar. 15Yet

anot her enbashthertboéletes Rois Coppliamds)df general formula | wherein at

| east L R o
another embodiment of R2 is halo-Cyg-alk{en/ynyyl

another embodiment of R2 18 Cy¢-alk(en/vn)vioxy:

et
thn

another embodiment of R2 is optionally substituted phenyi;

another embodiment of R2 is optionally substituted pyridyl.

in a further embodiment of the compound of R2, optionally substituted pheny! and
optionally substituted pyridy! may be substituted with one or more substituents

20  independentiy selected from the group consisting of halogen or Cy.g-alk(en/yr)yl;
in another embodiment of R2, pheny! and pyridyl are not substituted;
in yet another embodiment of K2, optionally substituted phenyl and optionally
substituted pyridy! are substinited with one substuent;

in vet another embodiment of R2, opilonally substitited pheny! and optionally

[
U

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

substizuted pyridy! are substituted with thres substituents,

In a further embodiment of the compound of formule I, R3 is selected from the group
30  consisting of Cyg-cycioalik{en)yl, Ar-Cse-cycloalki{en)yvl and Ar-Csg-cycloalkien)yl-

Cig-alk(en/yn)yl.

Typicaliy, R3 is selected from the group consisting of Cip-ali(en/yn)yl.

Cs.g-cveloalk(emvi-C).e-alk(en/ynyl, Ar-Cj¢-alk{en/yn)yl and Ar



three of R4, RS, R6 and R7 are not Ar. Yet another enbodinent relates to
conpounds of general fornmula | wherein at nost one of R3, R4,123, R6 and R7
conprises Ar; yet anot her enbodi nent relates to conpounds o general
formula | wherein at nost 20two of R3,;4R4, R3, RE and E7 conprise Ar; yet
anot her enbodi nent rel ates to conpounds of general fornula | wherein at

nost three_of , R4, RS, . R6.an conprise A anether enbodi ment
rel ates to%&ﬁ%%ﬁﬁgéu?ﬁ “@t@ﬂ‘g}]ﬁ}lgqgl}gﬁmvgg?mﬁ%lee%oﬁ&tﬁ??ag%%%not conprise Az;
yet anot herr, erip@h®ERL, rel ates to conpounds of general fornula | wherein R4
does not conprise Ar; yet another cﬁQOdi &t rﬁ{l ates to conpounds of
gener al f orpeihe smbpfiara; of IR51 doesy k@a&% i@y VL yet anot her
enbodi nent el ates ko coppeunds. @f _ggerali.formula | wherein RE does 30 not
conprise Ar; yet another enbodi nent rel atés to conpounds of general fornula

| wher eiSn Ricitoemmbedimandppi SeAr. kr. 13 One enbodi ment rel ates to conpounds
of general fornmula | wherein the stereo configuration on the carbon atomto
which R4 and R5 are attached is the S-configuration. Another enbodi nment

rel ates to iaafpcienadsbefimgend tial cofpomd o foromhizt.eimns sdhatsitiomee ggmwbi gur ati on

on the carbon . atomto.which R4 and R5 are attached is. of 1,guration.
Yet anot herC®8fHEE HFaRte L,W ﬂbéRgm?’g %8??6’83%@5 ot Dsgmle%%é# glf&@ %T%ﬁﬁggﬁi} wher ei n
the stereo gpafieusahbion, Sftichile atherd adom tidhliciubREuatdy-RTidare attached
is the S-configuration. 10Yet another enbodi ment relates to conpounds of
gener al 1% oi ¢iloBally SHRRFERAPYTFRC SCSPEERAS FHPEFEE PHRO%6n the carbon atomto
whi ch R6 ang &m@%ﬁm@ﬁ%ﬁ&x@ﬁgigjéle&tp,@ﬁ‘&nqgé‘.ﬁlioﬁb“b@ﬁsiiﬁﬂg oX&dicanat her enmbodi nent
rel ates to conpounds of general fornula | wherein the stereo configuration
on the car bohsaterphayiiopbinai sehvduRs thippheae @ae AEIPTRLY feFEEEal to t he
stereo conf;lag)ﬁg}agi on on the carbon atomto which R6 and R7 are attached.
Yet anot her odi nent relates to conpounds of general forrmula | wherein
the stereo pombihgtangiddansrorrtideeiecad from tht grup cowitich oRdptamel RS ar e at t ached

is different fromthe stereo. conf !ﬁ uration on the .car %(F'mm@&ggn 1Q: which R6
b DSt : ’ ] ere . optjonally subst Dty
and R7 ate SHOPBUEIEECCH 0PRSS RTAEE o PP Ef S8 Ny F 16~ AAd Sal t s
thereof exepp] dfioesiythBstmeentic@ivdird bazbiugdn; i s in no way intended to be
construed as limting: o . . L ¢ onionallv
N- (2- Br ono- # 3EHST ZOPUBERATGE 1 FE FOFORBEF TP SOBR SR PPEEA £ i uor o- pheny1)
- acetarn d?{ntistituted éﬁhenyl and optionally substituied pyridine. _
2- Cycl openn, 1 1-N-(2- bronp-6-tri fi uor omet hyl - 4- por phol t h- 4- yi - phenyl ) - acet ar
ni de; In one empodiment of the inveniion, Ar represents optionally substituted pheny.,
20  optiopally substituted naphthyl. optionally substituted thiophene or opnonally
substituted 2. 3-dihydro-benzofuran.
Typically, Ar is selected from the group consisting of optionaliy substituied phenyl,
optionally substituted naphthyl, optionally substituted pyridine, optionally substinried
2.3-dihvdro-benzofuran and optionally substituted thiophene.
335 To further illusmate without limiting the invention an embodiment of Ar is optionally
substituted cheny?,
another embodiment of Ar is optionally substituted naphthyl
another embodiment of Ar is optionally substinned pyridine;
another embodiment of Ar is optionally substituted 2.3-dihydro-benzofuran;

30 another embodiment of Ar is optionally substituted thiophens.

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

substituzed aromatic systems of 5-10 carbon atoms.



25N- ( 2- Br ono- 4- nor phol i n-4-y7-6-ttiuoronet hyl - phenyl) - 3-cyci openctil -

pr opi onam de;

N- ( 2- Chi or 0- 6- cyano- 4- nor phohn- 4-yi - pheny1) - 3- cycl oheryl - propt onami ci €;

2- Cyci opentyi - N- (2, 6-di net hyl - 4-t hi onzagr phoi i n-417- pher zyl ) - acet ar ni de;

2- Cycl openoi | - N-[ 2, 6-di net hyi - 4- (2- phenyl - nor phol i n-4-y1) - phenyl ] - acet am ci

e, . .

302- Cycl opérHPWﬂ}i\Fs‘ﬁc-hfpgg’%ﬁuﬁféws?ﬁmd an(”?a r%/einist i|D()1r(r)ﬁ'§u[') Onl%tonﬁ y1) phenyt, 7-a
cetam de; selected from optionally substituted pheny! and optionally substituted naphthyl,

2-cyci opel?tyl -N-[ 2, 6-di rnet hyl -4-(3-pyridin-3-y7-thi onor phol i n-4-y1)-pheny
Uacet am de; 2-Cyciopeni-N{2,6-dinethyl-4-12-(4-n-ifluo7 one

1- vhenyu-t hj gnpsRhehbipRen st h-ae8hsmde: forrddla I, Ar refers to 2 optionally

N-{4-[2-(2- ChI or o- phenyl) - thi ornorpholln 4-y1J- 2, 6- d| rrethyl phenyl }-2-cycl o
pentyl acet #ipitigged aromatic systemns of 5-10 carbon atoms wherein 1, 2 2, 3 or 4 carbon atonis

2-Bicycl ol i 1- phenyl)-acetam d
e, 2- yQ/cl oﬁ%%i?%iag&gés %t%éﬁ%n%a’ﬁg%eqﬁ%% géla Eﬁﬁﬂg’lcé Oﬂtﬂ y) gcetgaan cie;

53- (3, 4-Di flmuémbqnhmngtﬂmem-cﬁ@mmdwﬂmﬁnw@ﬂpﬁ@h pmilogaliy subHEEed ) - pr obi onan
de; 2-Cycl zﬁentty%?%%gwd% 359‘ 4é 8:9(1”? éﬂéaro%ggm)ar‘aﬁ@taaé@ de;

(2, 6-Dirnet Fin- en c¢ani c acl d butyl esier;
2 (4 Chl or %ﬁmyﬂ&mé\ls(sanﬁc@ﬁmtﬂwdm}dp tmrsmhot pheptioydlyphbniki3d acet ami de;

( 2 6 di ?‘/pcei{ ﬁ@%e %?ﬁf}%{ogabﬁ 5%]?8";)?5 ﬁB aCIon mragbsnm‘ced furan, optionally

3- Cycl ohexyhmMi{id %ngﬁebmdnaﬂy %&t@cﬁféhlaﬁnﬂhﬁé,nﬁﬂ@ﬁm kutRfpid onae, de,
3-Cycl opentyl - N- (2, 6- di net hyi - 4- nor phol'i n-4- vyl - pheny1) - pr opi. gnami ci e

N- (2, 6- Di nzentiopellsasiphe ilprfilmaywweﬁwr) opupuplly |S%F161tf‘&ﬁé'ﬁ9’rﬂlnac et ami de;

N- (2, 6-Di | : - 2- t d
15§\|— (2, GWB&%%I %&1&@9{[&%@%@?1?%& (20@?)% Segr@g'E ﬁl@dgg%& me%”hyfmgu'zle ;/nr aﬁ‘l de

Hexanai ¢ acTylp1¢92Ly65udn nemmw}’ dubsbmmd@mmam—wskmhéﬁyﬂﬂ)ﬁw @joas wherein
2- Cyci ohgpt 7N—( 6-di t net h I-4— r. 0|n4 e de,
(2, 6-Di mét hyl FBRET R glr%y thn CEATDER cS Sglm dy%érﬁ?@"l J@%{ﬂer

(2, 6-D net hydnséuﬂﬁabiﬂmbhﬂq%uys:tmﬁh@ﬂwdmecapﬂixafamf suttiuckd2, Ghihodro- benzy!
ester; 203,5,5-Tritneth nai c

12, 6- di met hgmzanhﬁ@ﬁ@p{maﬂyyp SHRET loaﬁ?riede; Qct anoi ¢ acid
(2, 6-di met hyl-4-norpholin-4-yi-ohenyl)-ainide; Heptanoic acid
(2, 6- |rreth 1- 4-i nor phol i n- 4yl - pi 2eny|) am de;
2, 6- 1{ thy furpergiipRshm o4 thy copRemy Ifzn%fem?mwélf’a%lﬁ’ sppggiuted
3, 4- %Chm{b%ngggﬁ}g;)su%tﬁ%n@s 1Q&52)\2;§t§ulﬂ¥\7 néml?"ﬂ&&la% 'a@&'? Ao BheRyd) - acet at ni ci

(

-(
C(4-All yi 0xGOINEHI erab phenyl. ) NN(2;- 62l awsthyil. AP riphchislideymiPheny 1) - ace
rnicie

H(2, 6- Di rret%g/%‘ﬁfhﬁtﬁ/bw )° "Q fn‘p névﬁlyfi) b?(3‘"6&Lk ?fa%r%)rret hyl - nheny0O- acet an
icie; -SCoN(Cy¢-alikien/y n)vl » and -SOaNH-C; e-alkfen/ynvl, or two ama =t substituents

(

2,6-D mtxr?avio?@th@ Emtkq Oc! eltrgmgng qroﬁ)n ton\};lgi?:ﬁ gn V%Peha'ft*g%ﬁg forr /b3 ) zacetam cie;

25 membered ring, which optionally contains ons, Two or thres heteroatoms;
in another embodiment Ar is optionally substituted with one or more substitusnts
independently being halogen, Ci.¢-alk{en/yn)yl, Cse-cycloalkien)vl,
Csg-cyeloali(en)vl-Ci.e-alk{en/ynyvl, halo-Cig-alk(en/yn)vl, Cre-ali{en/ynjyloxy or
Cag-alkien/yn)yloxy:

30  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 subsiituted with one or more
substituents independentiy being halogen, C;.¢-alk{en/yn)yl, halo-Ci.¢-alklen/yn)vl

Cig-alk{en/ynyvioxy.



| or o- phenyl)-N- (2, 6-di et hyl - 4- nor bhol i n-4-yl - phenyl ) - pr opi onam ci e;
Di nl et hyl - 4- nor phol i n-4-yi - phenyl ) -2- (51, 4-ci i net hyl - phenyl ) - acet am

i or o- phenyli-K-(2, 6- di i net hyl - 4- nor phol i n- 4-yi - phenyu- acet am de;

o ety FRGRpRogRH- R BRenymro S p R R E T epieee

, 4- Di fl\Mglrrgﬁc%Q@nyl) N-(2 6- di 1net hy7- 4- nor ph0| i n-4-y7-0henyl) - acet anzi d

-Ch

6-

3- Brono- phenyl } - A7( 2, 6- di net hyl - 4;n20i phol i n- 4-y7- phenyi ) - acet anzi az
- Chi

6-

6-

(2, 6-Di menhipar-enhpsingsao pi AL 18 SYhipReEyith CoeplilenY6ito- pheny1) - acet ani de;

N (2- Br 0o~ 4 iRkl e @ hitklioh ATELIDN, Al oyl oher yl - pr opi onam
N- ( 2- Br 6no-ahotier piteidimend of 4 B-stibsifdtedowahét hplkigplagoxs2- ( 3- f i uor o- phenyl) -
acet am de;

5N- ( 2- Br ono- ﬁmﬁbﬁ‘?ﬂ?ﬁi{lﬁtﬁf §}1 fSrLllbsftfnﬁtS?onet hyl - oheny1l) - pr opi onam de;

N- ( 2- Br ono- ghothef ghigidite 1140?14: ﬁ-shbﬂtﬁﬁtﬂbﬁﬂhétshyslumheny 1) - but yr am de;

SA\I__ ggeghoéémll eggntﬂg)%?xlnénrt] of Af nES s%b?ftlrthttcli Yo arneLay enzsphenyl )-2-(3-fiuoro-phenyl

'NEi( 2- Chi or Oz hsfEPERBH B 4 W1 iGubgiituan@maiubyiugpheny 1) - 2- cycl opent yl - acet am

i de;

102- Cycliopent y! - N-{2, 6-di nethyl -4-[2-(4-trilluoronethyl-phenyl)-norpholin-4
-y]- phenyl ﬂl:ﬂn f seneral iz I wh at Imastonv of

N-{4-P-(2- CP %{%ggp e%?’datng?%)hcgfnpoun%fl i -en 6 I%?nr?eat hvflleil%ﬁehyl }-2-cycl opentyia
cetarni ci e; R4 and RS Gyt dpenyl - N- (4- 2447

uor o- phenyp phol.i 1 t : one

2- (2- Chi oro%ﬂéﬁﬂbeﬁﬁrﬂf¥ %at" zﬁéggﬁy! ;_ESBPE ?a% %@%%ﬁ eny agc%nt anicie ;
Pent anoi ¢ aef®s i ®7 gingetihyl - 4- nor phol i n- 4- yI phenyl) am de.

4- Met hyl - pent anoi.c acjd,_(2, 61d| rnetiv)l-4-no [g)ch -4 yl bneny, )is am dey. 2
_Cycl opeht - 2EeRPRT RPpEmEl driaEt KPR C}S;ﬂ’leF SiE 40%7" EjnIh% BYTY 22%8% ami de” 20

5- Met hyl - hex@R04:0: A@i AR § 2aPr dbBLNKE - 4- mor phoi i n- phenyl) am de.

3- Met hyl - pent anoi ¢ aci d (2, 6-di met hyl - 4- nmor phol | n- 4 phenyl ) - am de;

Hex- . 5- 0710iY&t aitiegr e@b@i@m@@iﬁvimww C?ir&‘@ ifo W?”ra%a Rost

3-Ethyl - pentan i d=( HedapoThol i n-4-yl - phenyij - am de;

2- Cycl openty|g ﬁt—%} 3 g’h ]ig? %@gﬁé@%{pyrl chn-3-y7-6-triliuoronethyl - phenyVace

tam ci e; yet another embodiment relates 1o compounds of general formula I wherein ai most

27 Cycl opent ymLm N £ 5-gpiRhaL s 4= iz 358 if i uor onet hyl - hi phenyl -2-y1) - acet ami d

2- Cycl opent Wet DofiA7 biiesdom B reinphol dompéuyd-3-gtwd . fuontmisyhytiz bi nbenyi - 2-y1) -

acet am de; 2- Cyc|.opentyi. 4 mor phol uet hyl - hi phenyl - 2- y9-
30acet ani ci ¢ree o7 K3, R4, ﬁ%gnngreom mvsk

vet another embodiment relates to compounds of general formula I wheremn B3 does

not comprise Ar;

-2
AN

yet another embodiment relates 1o compounds of general formuta I wherein R4 does
not comprise Az
yet another embodiment relates to compounds of general formuia I wherein R5 doss
not comprise At
yet another embodiment relates 1o compounds of general formule I whersin Ro does
30 not comprise AT
vet another embodiment relates to compounds of general formula I wherein R7 does

not comprise At



2 -Cyclopentyl -N-(3 1-netivi-5-nocpholin -y -3

i fluoronet hyl - hi phenyl -2-yl)- acetam de: 2-Cycl open

7-N-(3c4' -difiuoro-5-nmorpholin-4-yi-3-trifluoronethyl-biphenyl-2-y1)-
acetamcie; 16

2- (4- Fi uor o- phenyl) - N- (4- nor phol i n- 4- yi 2-pyridin-3-yl1-6-trifluoronethyl-ph
enyl) - acetam de;

2- Cycl opent ype Wzozme@va redatentp campeRieh 6F generrl {ormpkid pesa e Fisifr de!

2- Gyclopent ylygedbbian gﬁ: k&§&°§t&8¥&uﬁ»ﬁ{@{4%%%§£eéﬁa\éhcd%%y|) acetam de;

2- Cycl opent yl - ? fi'ti o7-o- 4- noi pholi n-4-yi- phenyl)-acet ar ni de;

Hexanoi ¢ ac&dmﬁ2w6WDﬁ|uoro 4-inorvholin-4-yl -pheny9-anzi de; N-(2

6-Di fiuoro- rph p i

N—(2,6-[1f|§8$gafm%%? %Kﬁ%} I%%%ﬁybafgfgg:$ﬁ%@% P %ﬁ%¥ ace?alnlde

2- Cycl opent ccﬁm@ﬁmhmt\br(ﬁa GEIHd)If hthorto whidh oY Pladld are drackedhieiey| ) - acet ai ni de;
102-Bicyc|o%2. 1Jhent-2-yl-N-(2,6-difluoro-4-no7pholin-4-y7-phenyp-acetarn
i de: 2- Bi cy£IgnjguFIon.

1] hent - 2- 37%%%#@%&&%% FIREPRRL IR Y bf Bererdl fdrhar-armichin mpkemwl) -

acetamd c; 5-Methyl-pen anoic acid (2- net hy1- 4- noi phoun
yl-6-trifl eRHEE Ry po @ﬁéﬁypqi aiinde whnasRpedyy | ematacamsisdtaci d
(2 met hyi - 4<inpEpbalin-4-y1-6-frifiuoronet hyi - phenyl) - an2i de;

2- Cycl opent - 2 enyl - N—(2 i net hy1-4-nmorpholin-4-yl-6-trifl uorornethyi-phenyl)
- acet aff deYet another embodimen: relates to compounds of general Tormule I wherein the stereo

2- Oyl opent Yhaneliiol 25 KRRLAKh ol RIANG! kit ¥F af ukLdlh Hapomet i 2y1-phenyl) -a
(2-nethy1-4£mnmﬁ@mﬁnmr4 y7 6-trifluoronzet hy7- phenyO- a7n|C|e 20 3,

-Di hyl - 2- h r nor pholi n-4-yl- rif r : n ram
ge et hy I%!:eg anontk?etr “x%%ocf}un“nt?'el t‘-s? ml compoﬁnasfsortgerllerélLxlgm%ia Wi &rel f’ke s¥er!: butyra

2-(3, 4-Di fi uorrpliRRh HireNafhén BRI AvidclTRT AL R ad-atdcifd b idbitd@re iRt hyl - pheny
acet am ci e. Hexan0| c acid

i) -

(2- i net Réxy SteE0] Bl By FIN SRR pHEIITICR j4 WhiITE Ry B¢ Brticeg aached.

Cyci openi r d m ci e;
(2-214et h&y%&luﬁe&ﬁgc?]%%ﬁﬁ%r p (E)dq%ldrrlm%ugﬁll &mg%;él)z?%%éa p?rgng%ﬁhﬁ%gﬁ%@r ai ni de;
(3, 4- Di fi wondaphiemyi fheaffRnmemhor yhigh Reérhy B3 4rermngivdlis dfigey7ipnenyl ) - acet
zi ae; . - -

2- CyC|openttﬁa%ﬁﬁ?cmﬁ¥%ﬁi%%?%%&&arDna?ﬁff“?%ﬁﬁﬁaqul&Kﬁkmmﬁ%henyl) acetain
icie;

|2 a((33 F t I 0" O Qggl%;ogaashléft%y fo }oba%y iist an r‘rgsang tnmraoll 02 pElz?e 1my mupnhgnyv- acel al :

2-Bicyci of 2.2t 21d deRky %néhhed\%o(b%-cﬁﬁid%aws@niﬂ%et hyi - 4-inorpholin-4-yi-pheny.
1)- 3 OQacetamcie; 4- thhyl-pentan0|c acid

( 2- met hoxy - B Bt A< BTGB IPGH T Wy B U BBk~ i/ @er OB hy | - hexanoi ¢
acid (2- nethé Y8zt hyl - 4- nor phol i n- 4-yl - phenyl , - am de;

N-(2- Chioro |nethyl 4- n2or phol i n-4-y1- nhenyl) 2 (3-11luoi -o-plienyi)-aceta
ini ci e; and 2-Cycloperntyi-N-(2-bromo-6-mrifiuoromethyi--morpholin-4-yi-phenyl)-acetamide,

N-(2- Chl.gro- G- et Iy Lo G mDIRROLL T il ARV Lherfn YSLOBENLY! - acetami cic; 17

propionamide;

2-
N-
2-
an

N-(2-Chioro-6-cvanc-4-morpholin-4-vi-phenylj-3-cvciohexyl-propionamide,
2-Cyclopentyi-N-(2, 6-dimetiyi-4-thiomorpholin-i-yi-phenvi;-acetamide,
2-Cyclopenmyil-N-{2, 6-dimethyi-4-(2-phenyi-morpholin-4-yl-phenyl ] -acetamide,

30 2-Cyeclopeniyl-N-[2, 6-dimethyi-4-(2-pheny.-thiomorpholin-4-ylj-phenylj-aceiamide,
2-Cyelopenivi-N-[2, 6-dimetiyl-4-(3-pyridin-3-vi-thiomorpholin-4-yl}-phenylj -
acetamide;
2-Cyclopentvi-N-{2, 6-dimetiyl-4-[2-(4-rifluorometiyi-phenvl)-thiomorpholin-4-vlj-

phenylj-aceiamide;



as the free base or a salt thereof. Each of these conpounds is considered a
speci fic enbodi nent and may be subjected to individual clains. The present
invention also conprises salts of the conpounds of the invention,

typi cally, pharmaceutically acceptabl e, alts. The salts of the invention
include acid addition salts, netal salts, ammonium and alLkyl ated amoni um
salts. The salts of the invention are preferably acid addition salts. The
aci d addi t i ¥n¥<ald-Shisto-pheayiwiienelpdalimr el pr. éfdaneit/yphphdt-fraedenteipal | y
accept abl efé%;dﬁd&of t he conpounds of 10the invention 'mned with non-toxic
acids. Acid addition salts include salts of inorganic acids as well as

or gani ¢ aci #Sicyfiranpl faspratvisin 1, &bireiidrgammholiaciyishimblaseiemhigdr ochl ori c,
hydr obr omi ¢ dr oi odi hosphoric, sulfuric, sulfamc, nitric acids and
the Tike Eramiresh S & b aar e ohy T B s BEPHERHEE Hor i o, | acet ¢

t ri chl orsoaceyi e-DiftudrébBOHDICEL §-GimdhORLIE G RERE SR ] ) S-bWSnRde, Ci LTI C,
fumaris, Gycolic, itac,onic, lactic, 15nmethanesulfonic, naleic, malic,

mai oni c, na%’éjéfi’z%‘f”’t"é)@a@iQ:";il”ﬁf’%’%’f“@?o’iﬁwfﬁﬁ'bf;9i7§ﬁfzf"€§ﬂf¢’@ﬁgfs ucci ni ¢, met hane
sul fonic, erhanssind QLS prd AL LA by ASHR: CaciP BRI &Lrer P STEL Yl €NE
salicylic, ethanedi'sul fonic, giuconic, ditraconic, aspartic, stead,

pai mtic, gbyéehioerhramiMoberiresiiy-¢ghararires-yhprrehesubfioni c,

p-t ol uenesukf,oni c. agi el ' eti c ids, .as. well .as.the

5 hal of heophy T IE 2R aB 8 bk BRy PP e P e,

Furt herliexampldes of pharnaceutical acceptable inorganic or organic acid

addition salts jnclude._th har maceutj.cal |y acceptable salts listed in j.
Pharm Sal Jfgﬁﬂ?ﬂ%%/u "(Midg’ﬁgp "gl'r’?a?@’é’tnﬁjtﬂ’l’i%tyé%“ﬁ@ﬁé‘ﬁ Pyt er ence. Al so
intended as3aGtBpa@eiN (DN GRS 13k Bphd16:- YU 6% oroMhiddhe present
conpounds, g&e able to form Exanples pf} metal salts include |ithium
sodi um pot AT HEGRET R X PhgRd - e pecnheBd -Bseampies of ammoni um
and al kyl at go@IORREMITY SRS 1 0SS AR LB, B DY 72 di et hyl -,
trimetlayl -:g]q(et hyl - ,?hydr d%(%elit’ hyjfzﬁgrg?m@)‘%n{%uc?ﬁa@méec- butyl -,
tert-butyl - N-EstPampdvhyir i -rdamts S drdme e -dnkemnide 18 Furt her, the

o e Eiekdlo® Ao o0 TRyl B L ISR N BREEL 25 M L er® Ll hanol - and

forms with ar naceutica acceptabl'e sofFvéent's such as water, ethanol and
the |ike. |a-gehéeal Nt hedsawatetorbhoivsi-al-gheuohscdenrd equi val ent to the

unsol vated f.p for, the purposes of thi.s invention. The conpounds oc the
pr esent invé‘n‘tg"?%ﬁef%ﬁf"ﬁ%vga‘Hﬁ'g'yg?h%zf"Eifa’é%’{/ﬁ‘fr@‘?l?P)i’:"‘%feﬁ‘i'fef-‘e and it is intended
that any optd ealimks@ness phbliesiveRRMl QuARnS: 8Fid JiARL-£HOONESR), as

separ atgd, pure_or partially pur?i fied optical isomers and any m xtures

t her eof 2§ n_(:Pﬁ_cf’rﬁQ’”‘?féYfé”ﬁi‘%whﬁ @@E%@'eés‘?’f?ie?’@ff"‘ﬁq?f?&@Wr“ew_o?fﬂeﬂ%ﬁ@mfsorrer s, are

i ncl uded Wi thidnok i lOSCORS AL HbSH- Y.L 90, Bagem ¢ forms can be resol ved
into the optical antipodes by known nethods, "for exanple, by separation of
di ast er eonefieplasel paid i hedsefmnidthorancloptveabdnylaotdee acid, and |iberating

the opti cal !?\Y(E,%Qb‘nye%lﬂmn?oepﬁfgﬂp&%D:gqeg%f-t‘rp%gitz %@éz r\ﬁ\éaleh. a b ase. Anot her
15net hod for resolving racemates i‘nto the opltl cal anti podes i s based upon

2-(3,4-Dichloro-phenyl)-N-(Z, 6-dimetiyl-#-morpholin-4-yi-phenyvlj-aceramide;

25 2-(4-Allvioxy-3-chloro-phenyl)-N-(2, 6-dimethyi-4-morpholin-4-yi-phenyvl j-acetamide;
N-(Z,6-Dimethyl-4-morpholin-£-yi-phenyli-2-(3-trifiuorometiyi-phenyl)-aceramide
N-(2,6-Dimetiyl-4-morpholin-4-yi-phenyl)-2-napithalen-2-yi-aceramide,
3-(3-Chloro-phenyli-N-(2, 6-dimethvi-4~morpholin-4-vi-phenvl -propionamide;
N-(2,6-Dimethyl-4-morpholin-d-yi-phenyli-2-(3, 4-dimethyl-phernylj-acetamide,

30 2-(3-Bromo-phenylj-N-(2, 6-dimetiyi-4-morpholiri-4-vi-phenyl j-acetamide;
2-(3-Chioro-phenyi)-N-(Z, 6-dimethyi-4-morpholin-4-yi-phenvl -acetamide,
N-(2,6-Dimethyl-4-morpholin-d-yl-pheryi)-2-p-rolvi-acetamide,
N-(2,6-Dimethyl-4-morpholin-é-yi-pherylj-2-m-tolyl-aceianide,

2-(3,4-Difiuoro-phenyli-N-{2, 6-dimethyl-4-morpholin-4-yl-phenylj-acetamide,



chromat ography on an optically active matri x. Racem c conpounds of the
present invention can also be resolved into their optical antipodes, e.g.
by fractional crystaE 7nti om The conmpounds of the present. invention nmay

al so be resolved by the formation of diastereoneric derivatives. Additional
nmet hods for the resolution of 20optical”isomers, known to those skilled in
the art, may be used. Such nethods include those discussed by I. Jaques, A
Col | et and B2 Wilienrh R4i-ronaniih-anepsenBat-etlespramd-Resetidgd i ons”, John

Wley and Sons,, New York. (.1981) tical ctive compounds can also be

ot epar od {1 ST G5O TEATRTP AT TOR ST DT e P S Sy PO ROLE act i ve
synthesi s. 252BbhBetRRbRLNNGTS-BifHRM Qi ONEmOL -8 -fiblbyprenypar tial |y
saturated ri n? systemi's present in the nolecul'e geonmetric isomers may be
formed. It P¥4"Hfended that an geonetric isoners, as separated, pure or
partially pwtbid e, AC0MBLENC SOWR I e/ BRSHRR S BRER - ar € 1 ncl uded
within the sp(lopg 01{‘} thtggi n1ven't)i oﬁlatlf Lf kefmmé)ég, n)g}is‘%cgl es 30having a bond with
restricted Petdirpon-dvmgrheim-gebmiiuronigdmier)-THegeidx e al so i ntended to
be incl uded,w-thi-n th Qf At ) 1 4invention, Ar t her nor e,
sone of the]\\(,:\?érré}:)%%r?d's%g’?p%? %%4%? ggﬁﬁzﬁ?ﬁ\%@ ’t‘?%?fvzﬁﬁfzj%f)?t*gj?m di f f er ent
tautoneri c konemsidand it is intended that any tautoneric forns that the
conpounds are.abl.e to formare included within fhe scope.of the present
Coventi on. - THE T RO BRI EE e COeL PG S DT RA e
conmpounds, whiyehpemyarnT, Bldhalon 2URdergsr- e -siedny Doy eisinomuby met abol i c
processes before becom ng pharnmacol ogically active substances. |In general,
such prodr ug&em/racelsgideunct i onal derivatives of the conpounds of the
general for nulard o MbCihe)-heAfblid.aGONY 8L ki B phmir M ondnRE.0 t he
required corrp%u%d‘_( of the fdr‘)rrulgﬁxl ! Corvent iignaifpglr%%feéu%egp fng)? t he

sel ecti on amdetpripar ati on of suitable prodrug derivatives are descri bed,
for exanple,, kn:"Design,of Prodrugs’ . ed .H, Bundgaard, FElseyi,er, 1985. The
i nvention al2s%];}lear?(%)’gi}rbg2§é‘s (a@? ?I\? s tz/aﬁzgmhto Ze”% ‘of f’%gél%‘?@sfe%f Mdclforrpounds.
15An aspéct wératle; | nvention provides a conpound of fornula | or a salt

t hereof for 7u(geq§s" a.ne iﬁ@ nt. . hry pne!e,rr?oqli Ugent , .the invention rel ates
to the use of'“orEY§rPHire "c@%ffﬁ’i'}f‘f Y- ar g -t E T HE 1HERT on in a met hod
of treat mentrendhsic desQr, dRhimy /di-meassit-0bendltdeated is responsive to an
increased ion flowin a potassium channel suchas the KCNQ fami |y potassium
i on channel s~MehPEHWEIJEI (- BPEBY TP 61a FBFRP e @éor der or di sease
of the centrak, NeruouS SHSEMimernl-RWEbnARCL Desy Sihadinpat. the invention
provi des a pharmaceutical conposition 25conprising one or nore
phar macellt i GalMeyvavreptablié (Ladmadns{grorghblitentvspizandl onedcor nore conpounds
of formula l3—%fh?’f—‘g&lrénogchz%ga.e@]cc?-dimethyf-éf—morphoZz'm-4~yf—pizeHyLi—amicie;

Hex-5-enoic acid (2, 6-dimetiyvi-4~-morpholin-4-vi-phervl j-amide,

3-Ethyl-penianoic acid (2, 6-dimethyl-4-morpholin-4-yi-phenyvl}-amide;

2-Cyclopentyi-N-{4-morpholin-4-vi-2-pyridin-3-vi-6-triflucromethvi-phenyl) -

25 acetamide;

2-Cyeclopeniyi-N-(S-morpholin-4-yi-3-mrifluoromethyi-bipheryi-2-vlj-acetamide;

2-Cyelopenivi-N-(4'-fluoro-3-morpholin-4-vi-3-trifiucrometiyi-biphenyi-2-vij-

acetamids;

2-Cyclopenty!-N-(4 -methyl-S-morpholin-i-vi-3-trifluoromethyi-biphemyl-2-y -

30 aceramide,

2-Cyclopenivl-N-(3 -metiyi-S-morpholin-4-yi-3-trifluorometivi-biphenyl-2-yl}-

acetamide.

2-Cyclopeniyl-N-{3' 4'"-difiuoro-3-morpholin-4-vi-3-trifluoromethyl-biphenyl-2-vlj-

aceramide,



A further enbodi ment of the invention relates to the use of a conpound of
formula | or a salt thereof for the preparation of a pharmaceutical
conposition for the treatnent 30 of a disease or disorder wherein a KCNQ
pot assi um channel opener such as a KON potassi um channel opener is
beneficial, Typically, such disorder or disease is selected fromthe group
consi sting of seizure disorders, anxiety disorders, neuropathic pain and
ni grai ne parf-fdiaerdend-Brtmomisdsdeneraridie W -§orideremethyiahery-one

enbodi nment ,ac%rp,giagorrpounds of the invention may be admi nistered as the only
t herapeutically effective conpound. In another enbodi ment the conpounds of
t he i nvent iZefvamgripeNddfiditist eredrpasiraipapteyt-caciomidsi nat i on t herapy, i.e.

t he conpou f the,ipvention y. be,adm ni.s din conbination with

ot her ¢ her AelTPELT Ty Rtraker Ge R e e e "Conedl o1 ve
proper t ises.2-Thgorehf B8, sodifisute -0 PRslicovpohngs-daaning, anti - convul sive
properties y inclyde but not be Ilimted to activities on: ion channels
such as sodg%ﬁ?m‘bﬁzggé?‘6?1#“6?0‘6'31065’]’(?#{?‘_& AYrfery)-amide, the excitatory anino
aci d syst ens. c.miilh-0ekACIS - DDUMHAL Q18 -SfnMYDRLORRLePt Or s the
inhibitory neurotransmtter systems e.g. enhancenent of G BA release, or
bl ockade of N-Gh¢-Billunsedkeorafol rivkiplene) st EpiHa sERY Yot TS, Current

ant i - convul siyg,adh Gkl 0neLBELHIC Aol AL £, kbl Blddiflal 0, Ui agabine,
car bamazepi ne, sodi um‘val proate, |anotrigine.,” gdbapentin, pregabalim

et hosuxitm deBidvdv@td iaeetamN-phédituoins-naopheiarayahendnpssamide as wel | as

menbers of e _bepzodi azepine and barbiturate class, The conpounds of the
et on at KNG Al e oLar Pa T Ao o AR AR

vol t age- depgntende pot assi um channel in a mammal such as a human. The
conpounds are thus considered useful in the treatment of a disorder Cr

di sease bei MG BSPERGINLATD AMeH HerBaS “F‘cf{ﬁv‘zférrb%”?’"r?nﬁm\%ﬂfeﬁ&s dependent
pot assi um chapnel , such as the KONQ fam |y potassiumion channels. Such

di sorder or disease is preferably a disorder or disease of the central

ner vous! sy sé-éfaii-Beionois neideiippdivméring vbaid- divs brdérororeity segee -l ect ed
fromthe of ouR.EARRLILLNG. OlnciBl-2Yl o liBOLIRE Sy DHER RS ACHEE Sei zur es,
convul si ons, SPat us epi l'em cus"an e%l epsy such as epifepti'c syndromes and
epil eptic sefezamiés; in particular convul sions epilepsy and status

epi l epticus. 1n another, enpodi nent. t.he disorder or. di € sel ected
fromthe gr 815%“88%‘“ (‘ﬁ’élg% FSERANY %Eatﬁiim é’ﬁg W&he 'ﬁ%@i"ﬁ%‘%ﬁﬁn

di sorders; sugdorScal Loty a-mobyperabgestiuorpabtyphayit-omdpai n,
neuropathic pain related to diabetic neuropathy, neuropathic pain related
to trigéh nal-LHEEral- i"a’"éﬁﬁ’&”“ﬁ“"éfﬁ?’ﬁ%%zf’ﬁf“@‘”B’aﬂg g ’f’%ﬁ%é’hﬁz’gy”‘ﬁ?ﬁ}’r W in

particul ar 224 4 pifiuoro-phenyl-N-(2-methyl-4-morpholin-4-yi-6-trifluoromethyi-phenyl)-

acetamide;
Hexanoic acid (2-methoxy-6-methvi-4-morphoiin-4-yi-phenylj-amide;
2-Cyclopentyi-N-(2-methoxy-6-metini-4-morpholin-4-yi-phenylj-acetamiae;

25 N-{Z-Methoxy-6-methvi-4-morpholin-4-vi-phenyl}-3, 3-dimethyi-burvramide;
2~(3,4-Difluoro-phenlj-N-(2-methoxy-6~methvi-4-morpholin-4-yl-phenylj-acetamide,
2-Cyclopens-2-enyl-N-(2-methoxy-6-methyl-4-morphalin-4-vi-phenyli-acetamide;
2-(3-Fluorc-phenyvl)-N-(2-methoxy-6-methyi-4-morpholin-4-yi-phenyvlj-acetamide;
2-Bicyclo[2.2. 1 Thept-2-vi-N-(2-methoxy-6-methyi-4-morpholin-4-vi-pherylj-

30 acetamide,
4-Methyl-pentanoic gcid (2-methoxy-6-methyi-4-morpholin-4-yi-phenylj-amide,
S-Merhyl-hexanoic acid (2-methoxy-6-methyi-4-morphoiin-4-vi-phenyl;-amide;
Ne(2-Chioro-6-methyl-d-morpholin-4-<yl-pheryl)-2-(3-fluoro-phenyvi)-acetamide, and

Ne(2-Chloro-6-methyi-4-morpholin-4-vi-pheryl)-2-cyclopentvl-acetamide;



al | odyni a, hyperal gesic pain, phantom pain, neuropathic pain related to

di abeti c neuropathy and neuropathic pain related to mgraine. In yet

anot her enbodi nent, the disorder or disease is selected fromthe group
consisting of anxiety disorders; such as anxiety and disorders and di seases
related to panic attack, agoraphobia, panic disorder with agoraphobia,
pani ¢ di sorder w thout agoraphobia, agoraphobia w thout history of panic

di sorder, <¢pEEiffaebassirssisalt t@tﬁ@f@a%%%?@ caE@owRds Ay coppidetef B ePgsHBDI as,

obsessi ve- g&§%y = dl sor der e I.c.Stress disorder, acute stress
disorders,%ggﬁera i%ﬁﬁg%ﬁ%?%§§mﬁ?g%%%%@%ggﬁéﬁﬁty di sorder due to general
nmedi cal condition, substance-induced anxi ety disorder, separation l0anxiety

di sorder, justment di.sorders, performance anxi et hypochondri acal
i Sor der &, “HETETS eCATRRRC UirEE wBhEr A BN Bat SBnaNEroR- and
subst ange- el B dpkaskeiyciy 2ostebleank, IAX kois\of dicInraaebn Boludohdiér W se

specified; in particul nxiety, generalized anxiety disorder, panic

anxi ety, oﬁ@B@@Pﬁémc fi L?@ﬁ$€“ﬂ%§ﬁgB@féﬁgﬁ@géFmﬁﬁ%ﬁﬁé?mperfornance anxi ety,
post-traumatic stress disorder, acute stress reaction, 15adjustnent

di sorders, hypochondriacal disorders, separation anxiety d[sorder¢

agor aphobi afhespieeftheinyemion 45 Prafssablt 3pidridBioaerlitnEe £o¢ gERHTLTltREd cal
condition apdySuhshaneee Al at-ARLELY A0LIR I & feloANabRRE
enbodi nent, fhe di sorder or sease IS %e ecte ron1tﬁe roup consisting
of neuriddegbnerationdodnsiorittena-tosychidasidd adiiioresalis irdivdeads of Hunt i ngt on' s
20chor ea, Myl Ll Bl &80k €L 9 LSre ATV L1 0PN G L AL A SELEL A% Sis inctus

Cr eut zf el d-"T3KOED “dF'Sedse " Par Kinson s i sease, encep afonat ni es 1 nduced by
Al DS or i nflegkdbdbiorbyhyrduiiebha, Mrdreisds, phaefhpes, sulfotis eslfarbiormieiciaaidand unknown
pat hogens, traunmp-induced neur odegenerat.ions, .neuronal hyperexcitation

st at es suchmgég?ﬁk%gﬁPﬁQﬁ%W¥m%§gﬁ%ﬁ@%éfmg?HFHP%%F@&%?ﬁﬁﬁdﬁﬂm“ma&mg

ne, ur odenengfiabidkee:di 5858612, QhzdiReiBakhDBRs alkuRBIY QNS %D si&heMaSHCh as

pol yneur opat hi es and pol yneuritides.; in particular Al zheiner's_ disease,

El unt i ngt onmstherrspidenic. miriels. phadicswplerissnanachimpselopicarcratesgicrsel er osi s,
Al DS 1 nduced, eh&eRRGLOPALNG A0 RLlIRkid el LafxelALRL, sRoeRgLopal Nl es
bei ng caused by rubella viruses, herpes viruses, borrelia and by unknown
pat hogens, @ieuligtehchdkakobc dilsmasesivRanii aperic, Seadicspamaic. EPadma- i nduced
neurodegenerati.ons. lLn.yet.another .30embodi nent, .the di sorder or disease is
selected fro c@ﬁ%pﬁ¥%%%“%%ﬁ§Fg%FﬁQJ%?Zﬁﬁﬁg%ﬁﬁifﬁﬁ%@ggg?l’a“?%h states such
as in nedi camreriylnistaoettcawils, Brwdlyasitint ©xaic@atoryilinkn fyretaanet her enbodi nent,
the disorder or djisease is selected fromthe group consisting .of bipolar

di sor dets. SPRPHRAIY RO PR Sb &ﬁﬁgn%?nPﬁ%gﬁggg?%%F“ &ﬁﬁg@§$e i's

sel ected from-dhe GLEHRIGRESISHcNGaIRlingheaR: fhsekeRrslvSehas ansomi a.
The term"treatment' ‘as used herein in connection with a disease or

di sorders i Hebdies PEyMs §Cip BVt Sichi hEcHPpTabN terdE andTi8iati on as the
case may be.

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

are able to form,

o]
i

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

like.

30 Examples of ammonium and alkylated ammonium salts include ammonium, methyi-,
dimethyl-, trimethyl-, ethyl-, hydroxysthyl-, diethyl-, n-buryi-, sec-butyi-, tert-buryl-,

tetramethylammonium salts and the like,



I n one enbodi nent, the conpounds of the invention have been found to have
ef fect on potassium channels of the KCNQ fam ly, in particular the KCN@
subunit. 10The invention provides conpounds showi ng effect in one or nore
of the following tests: "Relative efflux through the KCNQ@ channel ™ Wi ch
is a neasure of the potency of the conﬁ%und at the target channel "Maxi num
el ectroshock” Wiich is a neasure of seizures induced by non-specific CNS
sti mul at i onFinjheg|tertomipoahdswgdns invERichoogrpihe insdverd aseezeries” Sei zur es

induced by pi.l ocarpine.are often difficult to treat wt xi.sting

anti sei zur eg?‘}% ?@%&F%‘H’%ﬁgﬁa&m? e“?ué yeagf“p?b%bs&g‘im%fm“}ﬂ?su Q?Q%F%’togﬁd sei zures"
20 "El ect ri galiiks ah zeieeal! fie esh@bdiohas s comndbrédChpiatal 1ot antoRatehr eshol d
tests" These m)(%el S neasure the threshold at which seizures are initiated,
thus being ABESIY BHBHPET ICRSHRERRET conpounds coul d del ay sei zure
initiatiegn. "Anmygdaia kindling" Wich is used as a neasure of disease
pronmession, as in normal animals the seizures in this nodel get nore
severe: as (HecHppIELs ¢idbepipesst MyPRIRE Mmay ey PR 4T oRese asyEBeER1? 6PHY 82Dl ogi cal

pat ch-cl anp ;r; i j - " ang, " t i Qi ogical recordings
of KCNQ2, K&%@?{?%@%oé??ﬁg@%?ﬁéﬁﬁa gg?nr?%g%gsy{rg%g Yeg%o o sg‘na(ése tests
vol t age- act issratzd, KONC2parKONGRAKENGE: @I :sKONNQBNG ary mmtrsreatererecor ded. 23 I n
one enbodi ment ...t he coggﬂgund}s .are Ié%l\%(;)z??}%t ive With an I%[CK of . | £ss than
15000 nM sud5L8 BT ARRUTO000° PIVEAS” RESSTP B by ° Ehe FoStF Rl at i ve

ef fl ux tibr ougdpetoiehe KENERo:channel . i n anot her enbodi nent, the conpounds are
KCNQ2 active with an EC. 50 of |ess than 2000 ri M such as | ess than 1500 nM
as neasured by 5the test "Relative efflux through the KCNQ2 channel”. In
yet anot her merbadis®itan bDREQEPRUNES oAl @1 KENE: a6 en WdithdaFoECS0 of | ess
than 200 nM such as less than 150 ri Mas neasured by the test "Relative

ef f1 ux t hr ouRFAmPIREOYKENDRI G HE HiRsiereonTPRe sals dhereqRatit anvartisflfy a5k ve #bugh t he

KCNQ@ chan neal.nd ligéatqr%stﬁé b&%l? LWamine compound by treatment with  base. Another

15 method for resolving racemates into the optical antipodes is based upon

chromatography on an optically active matrix. Racemic compounds of the present
invention can also be resolved into their optical antipodes, e.g. by fractional
crystallization, The compounds of the present invention may also be resolved by the
formation of diastereomeric derlvatives. Additional methods for the resolution of

20 optical isomers, known to those skilled in the art, may be used. Such methods inciude
those discussed by I. Jaques, A. Collet and S, Wilen in “Enantiomers. Racemates, and
Resohutions”, John Wiley and Sons, New York (1981}, Optically aciive compounds
can alse be prepared from optically active starting materials, or by stereoselective

synthesis.

Fizthermore, when 2 double bond or a fully or partialiv saturated ring system is

present in fhe molecule geometric isomers may be formed. 1t is intended that any

geometric isomers, as separated, pure or partially purified geometric 1somers or
mixturss thersof are included within the scope of the invention. Likewise, moiecules
30  having & bond with restricted rotation may form geomeitric 1somers, These are also

intended to be included within the scope of the present inventiorn.



10 I n one enbodi nent, the conpounds have an ED50 of |less than 15 nilificg
in the test "Maxi mum el ectroshock™. in another enbodi nent, the conpounds
have an ED50 of less than 5 ng/kg in the test "Maxi mum el ectroshock”. The
~test "Maxi mum el ectroshocic"is described below. 15 In one enbodi nent, the
conpounds have an ED50 of less than 5 ran in the "Electrical seizure
-threshold test” and "Chem cal seizure -threshold test" which are descri bed
bel ow. Some conpounds have few or clinically insignificant side effects.
Sonme of th [0 ) e )3 Lol of ed sedati ve,
hypot her ni SP‘%T% atgi)l%'{}g’“gc |“§%§B§?ntd? ﬁé@@#ﬁ%ﬁ%ﬁ%@ g’ﬁ Stﬁﬂéﬁg%”ﬁgounds have
a | arge themapestis DrmnaekXit behwedsd thnthe oniomesiafbrmefthitelxcyonaodndiagte- ef f ect s

such as inpairment of |oconotor activity O ataxic effects as 25measured by
per f or mancea% o 0%?8119“2‘&5?8‘6.&@3%"088 DRSS e 0EEhect edl y be wel |

tolerated in patients permtting high doses to be used before side effects
‘are seen. Thereby conpliance with the therapy will expectedly be good and
adni ni st r at TRSTETUAR RO SeroBEDEHES FFOPRZHET R PIoeen RRIRPIHIAE. W&tk @at nent nor e

ef fi caci ous,dnlinR@kd 8N 3ervh Snaipul dofR8E SR NBYE HbdSsebiBalRctihihb ot her

medi cations. 30 A non-limting aspect of "e invention concerns conpounds
accordi ng tehayetaivcentip ditiverstisstaned0in dengral ghet prodiugd witbvegphottiong or
t hi onor phol | ivati. gener IE ;gr% mjl 1, 24 W R7..RERE( 1)
wherein q i %&%a%%rs f?%gﬂ@pg&%ﬂ% gg%h” )‘(ellmgﬁ j |’SV$l e ar readily HoRhtR
16 invivo into the required compound of the formula I. Conventional procedures for the
selection and preparation of suitable prodrug derivatives are described, for example,

in "Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985,

The invention also encompasses active metabolites of the present compounds.

P
h

An aspect of the invention provides a compound of formula [ or 2 salt thereof for uss

as a medicament.

In one embodiment, the invention relates {o the use of one or more compounds

according 1o the mvention in a method of freatment. The disorder or disease to be
20 treated is responsive to an increased ion fiow In & potassium channel such as the

KCNGQ family potassium ion channels, Such disorder or disease is preferably a

disorder or disease of the cenwal nervous system.

In yet another embodiment, the mvention provides a pharmaceutical composition

2
2y

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

mors compounds of formuis I or a salt thereo?,

A further embodiment of the invention relaies to the use of a compound of formula |
or a salt thereof for the preparation of a pharmaceutical compaosition for the treatment
30 of a diseass or disorder wherein a KCN{Q) potassium channel opener such as a KCNQ2
potassium channel opener is bensficial. Typicalty, such disorder or diseass is selected
from the group consisiing of seizure disorders, anxiety disorders, neuropathic pain and

migraine pain disorders or neurcdegenerative disorders,



R 1 and R2 are independently selected fromthe group consisting of hal ogen,
hal o-Cl. 6-alic(eMyn)yl, Cl.5-alic(erilyM/I and cyanc; P3 is selected from
the group consisting of Cl_10-al k(enlyn)yl,
10034-cycl oal k(en)yl -Cl1. 5-al k(ethyn)yl, Ar-Cl.6-alk(enistri)yl and Ar.; and
R4, R5, R6 and R7 are independentiy sel®cted fromthe group consisting of
hydr ogen and Ar; as the fret base or salts thereof. A conpound according to
enbodi nent Iy orsadntbodommqmo uhdcdaeiongdsseitiecineehtfonamytia edgiapra¢ enge shiyng  of :
N- (2- Bror no-.4- rmrifh lip- .
-y1-6-P-ifl m@ﬁ’é %ij)? f%ﬁ%ﬁ?lc?@%“(n&:fi ttoroi nhenyl)- acetanicie; 2
- Qyci OloehéI Vit Mrcker BB 0BnBnt thi Edgrapebivt méeifnihal e midndkreRA @R Y birt
czcet ai ni de; o ) ) L . . ,
20N- ( 2- Br oSt 2 comainpas| therams. y-3- tBe $4IqUu3es ohiBt HyFuisnapaye- i yiseGpdht y | -
Pr opi onagi dQumbination with other therapeutically effect ds haying e.g. anti-
2V- (2- Chl or o?%l- 151?%%1:10@4_ ?r?grpﬁrgﬁunl?4-yﬁ -ep():ﬁ‘é?];c}ln)ip-ogl}csygﬁo eer“ylar-ii)r opi onannci e;
2- Cycl opent wbaWig e @opkiriest Bpd siectstil sher ghel dompawyds Sphien git)-ceavaisam de;
2-Cycl opentyl -N-f 2, 6-di tnet.hyl -4- (2-. nyi...norphol i n-4- A- phenyl i -
Toanot ar i AT B g R ko G RAEY Hh HR R
(2- phenyl - t hi oaDr@heHahieldsudh pheEild poasgtRIbdR]cium channels
2- Cycl opentyl -N-[ 2, 6-di met hy7-4-(3-pyridin-3-3) .
hi onzor phoi i n- %- )ﬁle) SEHER T B LA FHEms &2 blockads or modulation of NMDA
2-Cycl opgntyl - N- {Z,.8¢,di met hyl-4-[2-14-trifluoronzethyl -phenyljthionorpholin
-4-yri-phenyl}-acetam de: _
N- { 4- [ 2- ( 2- Chi er dapineivitbiy-ttehiopannplien systers ¢ B erhaBeedicmet Hyh Bplrelagst) or
2-cycl opentyl -acet at ni ae; rialen
2-Bi cycl o[ 2. 2. 1] ﬁ’i%@‘?‘%-%%?f‘éf%a}{di‘}¥ net hyl - 4- mor phol i n- 4- y1- phenyl ) -
acet ar ni de; » membrane stabilisation effects,
2- Cyci ohex-yl - N- (2, 6- di net hy1- 4- nor phol i n- 4-yl - pheny7) - acet ani de;
3- (3, 4- Di f | UeWEIHABNGIFHNIE2RBINPHEPHYS BUIET phioTPd 4 Jleepheny | ) -
propi onam decar}famazepina sodium valproate, lamoiriging, gabapentin, pregabalin, ethosuximide,
102- Cyci opent yl - N- (2, 6- di met hy1l- 4- mor phol i n- 4-yl - phenyl ) - acet ar ni de;
(2, 6- Di et hylkvatirpgsoamnp pobineid-toNfamiRe BYNiparside Bayai & meberboi Yk ester;
2- (4-Chi oro-phenyl).-N- - di_met hyl- 4- n2or phol i n- 4-yl - phenyl ) - acet am dei
2, 3- Di hydr o- “é‘%%%l‘% %ﬁ%@ g%fg{%’%g'{?‘pu}%saci d (2, 6-ditnethyl - 4- mo7pholi n- 4-y7-
pheny0- am dc; . . . . . .
153- Cyel ohexyl 3 R ekt MR, Do PRGN, RE 2Bl,q0aM de:
20 voltage-dependent potassium channe! in & mammal such 25 a human, The compounds

are thus considered useful 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.

O]
Cre

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

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

related to trigeminal neuralgia and nsuropathic pain related 10 migraine; in particelar



3- Cycl opentyl - N- (2, 6-di met hyl-4-rnorpholin-4-yi-nhenyl)-propi onam de;

N- (2, 6-Di net hyl-4- nor phol i n-4-yi - phenyl ) -2-(4-fl uoro-phenyl)-acet ar ni de;
N- (2, 6- Di net hyl - 4- nor phol i n- 4-yl - phenyl) - 2-t hi ophen- 2-yi -acet am de; N-(2,
6- Di met hy1- 4- nor phol i n-4-yl - pheny4Y- 3 . -din/1267y! -butyram de 20Hexanoi c
acid (2, 6-di met nyi - 4- mor phol i n- 4-y7- oheéhyl ) - ami de:

2- Cycl oheptyl - N- (2. 6-di net hyl - 4-nzor phol i n-4-yi - phenyl ) - acet am de;

(2, 6- Di et halbdgninpvpbmelgesic daiyi phphemy biin.cartreaRicpaguiehtasan digbsst er ;
(2,6-Dirnethyi-4-mphaiin-4-.yi -phenyl,") - ¢ inic acid 2-chioro-benzyi
Cotors .6, St RY Rzt paRag g o nfdete

(2, 6-ciiinelhy akbtiigiempbditien, eyfisqulie vy b)seat i derteOdioanbe eraupi d

E g.’. g_ g: xf L%xilswﬁ%”&;ﬂ%g%{ﬁwﬁ%glﬁﬁgﬁn %ng%q%?nt _ {%gdrde!::lse %da &gclagese}:glla‘%d 1o

N(2,6

- O mephyd aﬁcmg&agﬁdﬂi%ﬁaméﬁ%%y G2 2phapNdbiA 6t alRbEk Lwithout
2-(3,4-Dichioro-phehyl)-N-(2,6-clitnethyl - 4-nor phol i n- 4-yi - ohenyl ) -
acet ai ni de; a@UZIORIEAGOVEPEONIZ VERP B B IPREh PRYIS RESeIes SPRATEINIS CHor pho
i n-4-yi - ohegylys S phobi esstve-compulsive disorder, postiraumat]
N (2. b Dr moPhgE AT phobies Qbseseiye-comogisive dsordcs postramatc, 7y
acet ai ni de; stkest 2;s6:dB), priet $eds disooephgpimradizgczanptrengis)rde, araphy disorder
i en-2-yi-acerannae, ., 26.. . e ) .
3- (3- Chl or oSBT 2NREScas SR RYTSFHE RS TR S Phety 8"
propi onanzi @exietN-disdrder Bdnetdunt ddemidrsphoiormance anxiety, hypochondriacal
n- 4-yl - phenyl ) - 2- (3, 4-di_i net hyl - phenyQ- aget ani j de; ; -
2- ( 3- Br onp- SHZEIA FPREY S1581a %‘é‘?tﬁﬂe@ ?]rFB‘?‘%WgF?W}tﬁnﬁ“gﬁﬂ%gf‘@ﬁ'}%‘g%etdanzi cie;
2- (3- Chl or opheRYdidordl: 62d SoddrnBRbM% nd-om-RRekhdrddyh PR dmaeet am de;
N- (2, 6- Di met hvi - 4-nor phol2n-4-y1-phenyl)-2-p-tol yl -acetam de;
N-(2, 6-Di e telgyeralizeg ﬁ@?ﬁlﬁﬁ@m?ﬁm—%@mh POESHYY Wu?sa‘@é%l%‘?’r‘%i sgcial .
gf :i’()g;lc[i] FtyQn g PRk hieManl 8y Bl BRSLEY s dMERID! dclredrydphepy 1) - acet ami d
N- ( 2, 6- DEn2ekihyineh: inoxphdivpnekbnyiiagh dingidprs2ssp@afin awiEnpHersiEy) - acet ani de.
3. A pharnaceuti cal .conposition conprising one.or nore pharnaceutical ly
accept abl e %PW%?%“’&%’&?“IW@H?@% I50%@“%?* dr?ﬁrtgténg%ﬁ%ﬁﬁ%% %glg%?%:a%g to any
one of enbodiypRAts-idd@ntarRierd Bisdedelse of a pharmaceutical conposition
according to enbodiment 3 for increasing.ion flow.in.a voltage-dependent
pot assi um cHANREINCERT 30 ARivRER OF CHORET §7 Favah™S Segéte‘gg(?%irtgi’ QHT&% o enbodi nent
4 in the treaoentl, Qf-Rodisatd8t: hodbsease :P.INGn-E5 PRERSE ViguttB oD s
increased ion flow in a voltage-dependent potassium channel, .

20  chorea, muliiple sclerosis, amyotrophic iateral scierosis, Creutzisia-lakob digease,

(
(
(
(

Parkinson’s diseass, encephalopathies induced by AIDS or infection by rubslle
viruses, herpes virnses, borrelia and unicnown pathogens, trauma-induced
neurcdegenerations, neuronal hyperexcitation statss such as in meaicament
withdrawal or intoxication and neurodegenerative diseases of the peripheral nervous

system such as polyneuropathies and polyneuritides; in particular Alzheimer's

2
ih

disease, Huntington's chorea, muitipie sclerosts, amyotrophic latsral sclerosis, AIDS-
induced encephalopathy and other infection-related encephalopathies being caused by
rubella viruses, herpes viruses, borrelia and by unknows pathogens, Creutzizid-Jakob
disease, Parkinson's disease, trauma-induced neurodegenerations, in yet another

30 smbodiment, 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.



20such di sorder or disease is preferably a disorder O diseases of the
central nervous system 6.Use according to enbodinment 5 characterized in
that the disorder or disease is selected fromthe group consisting of

sei zure disorders such as convul sions, epilepsy and status epilepticus. Use
according to enbodi nent 5 characterizedin that the disorder or disease is
sel ected fromthe group consisting of neuropathic and m grai ne pain

di sorders snoht astgl fotydinent. tepkyoadey es fisegsaisscicphafroo thpdion; neur opat hi c
pain rel ated_ t.0.di L G..neuro .an europathic pain related to

m gr ai ne. é&ﬁé%ngéggg%%ﬁgoggn%%%%g¥%§8&n%"characterized in that the

di sorder or disease is 30selected fromthe group consisting of anxiety

di sorders such as anxiety, generalized anxiety. disorder,. panic,. anxiety,
obsessi ve COMPETS| TEREGPUBES SEGE ALOBROBY A" her Ferran Be AR ey

post - t r almBdikCneldn@ss, ks ehd 2RElsenet §:8B6 cdsearlien, adj ust ment

di sorders, hypochondriacal disorders, separation anxiety 27 disorder,

agor aphobi a, specific phobias, anxiety disorder due to general nedical

condition a | i AX ol - Aot to
@%ﬁ%ﬂﬁm&% g@@%@@%@hyn&&m&ﬁa bn 56486 GRL ARG

enbodi ment aracteri z hat the disorder or disease is selected from
the group compétstsimgclofntle of tddgene faniiven gusoriaeins KEUKK SbwBAl zhei ner' s

di sease, Huntington's chorea, multiple sclerosis, anyotrophic |ateral
sclerosi s, ALDS-induced encephal opathy and other infection-rel ated

encephat ppatrhé esehr@inngodastsechdoyndsshetving effieriis ess oheopes theifoliwesg borreli a
and by unknown pat hogens, Creutal el d-Jakob di sease. Parkinson's di sease,
trauma- i ndu&€d’ neur odegenerations. 1010. Use according to enbodi nent 5

characterized j n«fhab 8. disordar. RunNdizsgasert s sel ected fromthe group
consi sting of neuronal hyperexcitation states such as in nedi canent

wi t hdrawal or by Wiithoiiachatdsee.of iBDstanay of Basomhandef eREeE saPdm refers to
a nitrogen, oxygeg or suLPhggiﬁggnl Hal ogen nmeans fluor, chioro, brono or

i odo. 20The expre %T‘IK%?:é-éiQ(enlyn)yl means a 01_6-al kyl. C2..6-alltenyl
or a C21355-ali cymyhich is & measure of seizures induced by non-specific CNS stimulation by

electrical means

» “Pilocarpine induced seizures”
Setzures indnced by pilocarpine are ofter difficult to treat with many existing
artiseizure medications and so reflect 2 model of “drug resistant seizures”

20 e “Electrical seizure-threshold tests” and “Chemical seizure-threshold tests™
These models measure the threshold at which seizures are Initiated, thus being
models that detect whether compounds could delay seizure inination.

¢«  “Amygdala kindling”

Which is used as a measure of disease progression, as in normal animals the

2
N

setzures in this model get more severe as the animal receives farther
stimulations

¢ “Tlecirophysioiogical patch-clamp recordings in CHO cells™ and
“eiectrophysiological recordings of KCNQZ, KONQ2/KCNQ3 or KENQS
channels i cocyies”

30 In these tests voliage-activated KCNQ2, KCNQZ/KUNQ3 or KENQS cwrrents

are recorded.



group, The term Cl.6-al k-yi refers to a branched or un-branched al kyl group
havi ng fromone to six carbon atons inclusive, including but not limted to
nmet hyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-nethyl-2-propy-1 and
2-methyl-1 -propyl. Simlarly, C2.5- algenyl and C2.6-alicynyl,

respectively, designate such groups haV|ng fromtwo to six carbon at ons;

i ncluding one doubl e bond and one triple bond respectively, .including but

not | i it el t05 ERIeEHYINT the SRFBRRINGS BEKEMR2 a&tRyHI 2 BirsopyAYDeEnd bur yny! .
The expressigp %sﬁr@a Alitdk Gen/ nod nﬁ%g%a%:g&bxlﬁr%skyﬁalat%gﬁﬁxm kenyl or a

22.10-alitynyl group. The teini refers to a branched or
un- br anchethreughythe EIC@{QE tiemingly if m@ﬁ@mmbpommnx teagoboouatsersi CNELusi ve,

i ncl udi ng b I R r 1- butyl,

) butyl |1 o e e a o S o B BN b A RLGRIC

2- nethyE ZﬂﬁﬂapYRﬁEﬁdaﬁﬁﬂﬂﬁhy@ﬁﬁh@K@B&?’dﬁbﬂ&1aﬁhmanﬁﬁduk&m&hkﬁﬂyl and
C2_10-al kynyl , res ctl deS| uch... 9: R n1tm0 to
si x carbon't X %gh%&rﬁﬁw 6%%%0%% d£§ﬁ§%6$§mP?%b 3;

respecti velm nM@sl ﬁéﬂsﬂ&d%&nﬂ@&t “Rbﬁh\lie%fﬂhﬁt&bﬁﬂ&rm& IxCW@MBﬁHeI’ (0] 3% enyl ,
pentenyl, hexenyl, ptenyl, octen nonenyl , decen et hynyl, propynyl,

butynyl , pd# VRGIEEY Q@%ng—l\‘iéﬁﬁ%ﬁyéz cHERPhy ﬂ”%ﬁ%@ﬂ%“ .and decynyl. The
expression C3. 8-cycl oaken)yl neans a C34-cycl oal kyl - or cycl oal kenyl group.
The term C3. 8-cycl oal kyl desi gnates a nmonocyclic or bicyclic carbocycle
havinglﬂhréeon©ﬂ©bghmhﬁ}ﬁﬁ@n@@@&ﬁ@h@@ﬁmdﬂhmpfhﬁﬁﬂﬁihiﬂ@éﬁﬂbﬂﬁy%ﬁopropyl

cycl opent yl., ¢l ohex cLo I Cc entyl

bi cycl nr 2 ZBFﬁﬁ ﬁ£¥iﬁfﬁy %%lé%c 8%%?m Oﬁggéx%f%ycyg¥%8cf etc.
The tern1Cagﬁmymhaab&ﬁﬁyﬂmdesrgmamﬂmaacanmhmgtlenﬁn‘bhmmummc carbocycle
havi ng thréﬁ TO e| t Catons. and including one double bond. The term
hal o- CL. 6- £A$EEE 1@%ﬂﬁ€8%ﬁ§é¥%s Cl. 6-alic(eOnyl being substituted with
150ne or nore halogen atons, including but not limted to trlfluoronethyl
Simlarly, halo- C344cyC|oaIk(eNyI desi gnat es C34-cycl oal k(en)yl being
subst i t Uit edDviRE BMEABTISEL B @TRAre &A% 50 Of esp s & ¥ Es it

hal o-Cs. g- C‘ﬁ%e%a‘fé% %’ tlleS§Olélt‘J§7( %Hflfi y@ﬂ#w&l@ﬂlﬁr—ﬂﬁﬂsﬁ‘é}d%s&l4@(1%’3' )yl and

hai o- C3. 8- cycl oa are as defined above. 20 Wen two adj acent

subst i t uentasstrogétthemw.wi t h the aromatic group to which they are attached
forma 4-8 nenbered ring, which optionally contains one, two or three

het eroatons, then a ring systemis famed by 4-8 atons selected from4-8

car bonat onss@andcdinunet ervedto s clgtdalic etlrfifient Nis fecor S@ne Subh two adj acent

20 compounds are thus tested in models of the unwanted sedative, hypothermic and

ataxic actions of the compounds,

Some of the compounds have 2 large therapeutic index between anticonvulsant
efficacy and side-effects such as impairment of locomotor activity or ataxic effects as
25 measured by performance on a rotating rod. Such compounds will expectedly be well
iolerated in patients permitiing high doses to be used before side effects are sesn.
Thereby compliance with the therapy will expectedly be good and administration of
high deses may be permitied making the treatment more efficacious mn pafients who

would otherwise have side effects with other medications.

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

formula I



25sub stituents may together form -CH2-Cl-1=Cl-1-(Cl-12), -CH=Cl-1-CH=CH,
-Cl-12-0-C1712-0-CH:r, -CH2-8-(CH2),-S-, -CH -S-CH 4S-CH2-,
-(C1-12).4-N-14 30-0-(CH2) b--NE-, -CH2-0-(CH2)0-NE- or
-0-(CEI2)0-NH-C-12-, -S-(C1-12)14NH, . NCH- NH. -N=CH 0- or -N=CH S- or
-N=N-NH-, wherein b is 1, 2 or 3, aisi 3or 4and c. is 1 or. 2. 29 The
term AT refers to optlonally substituted aromatic systens of 5-10 carbon
atonms, wherein 0, 1, 2, 3 or 4 c bqqt atoms may be replaced by heteroatons

|ndependently selected fromN, Sy @xarrpl es of such Ar groups are
optionally substituted phenyl, ’/@ég |y StBst i t ut ed napht hyl , optionally
substituted pyridine, opt| <lbstituted thi ophene, opti onal |y
substituted furare, opti on.,el gubstituted thiazole, optionally substituted
qui noline, optionally substl taed i ndol e, gptl onal |y substituted

2, 3-di hydr o- ben7of ur an, éfal |y substi tut ed pyrimdine, optionally

substituted pyr Ieeemand opt| onal ly substituted oxazole. Ar nay be
substituted with"oh€ or nore substituents independently being hydroxy,

hal ogen, O01.5-ablkiéénfyn)yl, 10C34-cycl oalidenlyi,

C3_g-cycl oal i c(%{ét |.- CL. 6- allr. (en(yn)yl, halo-01_5-al k(enlyn)yl,

Cl4-al k(en/yn)yl %%// > 8-al k(eniyn)yl oxy, acyl, nitro or cyane, -CO NHC

) -5-al k@enl yn) ykg 15—@@ N(01 6-al k(en/y-n)yl)2, -N11-12,

- N1- 1- 01. 5-al k(enlyn)yl -N (Cl1.6- alk(en/yri)Y1)2,--C .6-alk.(en(yn)yl,

- SO2N(01_6- al i dér 14 n)yl) and - SO2NH 01. 6-al k(en/yn)yi; or two adjacent su
stituents 15may o # e attached
R R S SR L

het er oat oms. VhémiAL, s-@mustyitetedkmmm@wmp, . 6- ali deal ynl yi or

CO- N(C1_6-al k(e the car. - group is attached
to Ar. Mrs Sl”is% §§Er§fjﬂg PO S ‘l{tlg %%ﬁﬁ%{&( %@V Ezi n(ynjyl or
N( Ol_g ?t {(( tenldylt[) Y- :)ycloatétﬁat)yt%{tghaﬂk(lehftvfmemr g%pmk(m@y;?ﬁ.?me? ahﬁ)) Ar;L When Ar
is substitute - al k(en/yri)y
-S2N(Ci _e-al i dg%f% n%“y% %@“@ "aﬁ“t@@@éﬁ’@%‘}“ylgmtlﬁéﬁmfsﬁ& S8ul phur at om
is attached to Aydrogen and Ar;

as the free base or salts thereof.

A compound according to embodiment 1, said compound being selected from

b2

et
th

_ the group consisting of!
N-(2-Bromo-4-morphaiin-4-vi-6-trifluoromerivi-phenyl)-2-(4-fluoro-phenvi)-
aceramide,
2-Cyclopentvi-N-(2-bromo-6-trifluorometiyl-4-morpholin-4-vi-phenyl)-
acetamide;

20 N-(2~Brome-4-morpholin-4-yl-6-trifluorometivi-phenyvi-3-cyciopentyi-
propionamide;
N-{2-Chloro-6-cvano-4-morpholin-4-vi-phenyl-3-cvclohexyi-propionamide;
Z-Cyclopentv!-N-(2, 6-dimethyvi-4-thiomorpholin-4-vi-phenyl,-aceiamide,
Z2-Cycloperivi-N-[2, 6-dimethyi-i-{2-phenvi-morpholiv-4-vl -phenyi]-

25 ccetanide,;

2-Cyciopenyi-N-[2, 6~-dimethyi-4-2-phenyvi-thiomorphoiin-4-vii-phenyl] -

acetamide;

2-Cvclopentyl-N-[2, 6-dimetiyl-4-(3-pyridin-3-vi-thiomorpholin-4-yl)-phenyl]-

Qceramide,



25The term acyl refers to fornyl, 03.5-allitenlynjylcarbonyl,

C34-cycl oal k(en)yl carbonyl, Ar-carbonyl, _Ar-Cl..6-alk(enlyn)yicarbonyl O
a C3_5-cycl oal k(en)yl -Cl. 6-al k(eni smyi-carbonyl g-roup” wherein
Cl..6-alk(en/yn)yl, Ca.rcycloal k(en)yl,and A r are as defined above. 30The
terns Cs.rcycloalk(en)yl-01.6-al k(enlyn)yl, As-Cl.."5-alk(en/yn)yl,

Cl, 5-al | denl ynj ¥I oxy and C34-cycl oal kl enj yl oxy,; desi gnate such groups in
which the 01..6<%Pk Eﬁfﬂt’;}ﬁ)"ﬁ’55“5’(?735?”.77@:46%()()597%’(3@?’1’}99]3}‘2‘& @K are as defined
above. Simlarl Mu-0,@gﬁgwgé}?;}jh@%@_&ﬁg)ﬁd@; al k(en(yn)yl oxy desimate such
groups in which 03 _8-cycl oall'denj'yl and 01 _6-al k(en(yn)yl oxy are as defined
above. 30 The &x{r@ssiGneroirheqd -tigoresrehoat-Ho{/eh)yimatd-phernyl-

Ar - C34- cycloal ke | - -al k(ervyYn)yl designate such groups in which the
03. 5-al k(en/yn) %Tc?zj@f-%?g?r%%' (en)yl and _kr are as defined above. 5

Phar macgut i cal caBrpesi/t.Cdikepiie/Pi-Es@bbmdinv-enhirpnolal-sol-pielalies to a

phar maceutical conposition. The conpounds of the invention or salts thereof
may be adm ni st QF%%QF*one or in conbination with pharnaceutically

accept abl e car r persgibndiN. wentisnerini-+6hb a6 IS LIOb BRI -dibtakid| € doses. 10 The
phar maceutical conpositions according to the invention may be faaim ated

wi th phar naceut i-?c(ai%QIJKZ&@’@EW’E%M@“@a‘?’gi’@ﬁ@’z'&rmﬂipﬁ@lfé’ﬁf‘%’f“ﬁ%@%1 | as any ot her
known adj uvants oExEhpi ents in accordance with conventional techniques
such as those disclosed in Rem ngton: The Science and Practice of Pharmacy,
19 Edi tlon, GenrAafwiorBay-NNEdkdipaiyi-étmongCo-4-vBderdhacqyridg995. 15 The
phat ni aceuti cal OS|L Jmay. be s pfically. '  for

admi ni stration V%?%Ig%}shﬂj%'%%ﬂ? r”(?)?u%%‘ @%g%i acé%tah%“ %@gﬁ%%%? al, nasal,

pul nonary, topi Cal4-Chinekpignig-bUcedimeaind isubriphvigual)phapamsedenival |

intracisternal, jptraperitoneal, . vaginal and.parenteral (includir
ubcut ancous. | it +HOREP IR LA P AEREBAI° SIHCT GURRBUG A" SO R Ader mal

route, the oral gpuiieaheing preferred. It will be appreciated that the
preferred route will depend on the general condition and age of the sub j
e.ct todbe treatedycloha inatafiBe iy e RGHaery gV gl sd 885 %e treated and
the active ingredignt, GROSER s EheRNALNRGEYL.CR). CHADOSAibaRgad or med by
combi ni ng the conpound of the Invention and thé pharmaceuti cal acceptabl e
carriers are thel-Eéddinesvadmonpistisred -1V afifeoyw-plendosageniasr m

v et T bt 2080 LI SR GL DL S AL AN, - The QL ot [ oS Ty

conveni ently be présen I noumn ai N met hods known in the an:
of pharmacy. 30 N2 6-Dimethvi-i-morpholin-4-yl-phenyli-3,3-dimethyvi-butyramide;

g

20 Hexanoic acid (2, 6-dimethyvi-4-morpholin-4-yi-phenyli-amide.
2-Cyelohepryl-N-(2, 6-dimetiyi-4-morpholin-4-yi-phenvlj-acetamide,
(2, 6-Dimetiryi-4-morpholin-é-vi-phenylj-carbamic acid benzyl ester;
(2, 6-Dimethyi-<-marpholin-4-yl-phenvlj-carbamic acid 2-chloro-benzyl ester,
3,5 5-Trimethyi-hexanoic acid (2, 6-dimethyi-4-morpholin-4-vi-phenylj-amide,
25 Octanoic acid (2, 6-dimetivi-4-morpholin-4-vi-phenyl)-amide,
Heptanoic acid (2, 6-dimetiyi-4-morpholin-é-yi-phenylj-amide,
N-(2,6-Dimethvl-d-morpholin-#-vi-phenyl)-2-phenyi-acetamide
2-(3,4-Dichioro-pheryl)-N-(2, 6-dimetiyi-4-morpholin-4-vi-pherylj-
acetamidz;
30 2-(4-Allvioxy-3-chloro-pheryl}-N-(2, 6-dimethyl-4-morpholin-4-yi-phenyl-
aceramide,
N-(3, 6-Dimethyi-4-morpholin-d-yi-phenyl}-2-(3-trifiuorometivi-phenyl-
aceramide;

N-(2, 6-Dimethyl-4-morpholin-4-vi-phenylj-2-nophthalen-2-vi-acetamide,



The conpounds of this invention are generally utilized as the free
substance or as a pharmaceutically acceptable salt thereof. One exanple is
an acid addition salt of a conpound having the utility of a free base. Wen
a coMound of the invention contains a,free base such salts are prepared in
a conventional manner by treati ng a 3% solution or suspension of a free
base of the.i nvent| on Wt hem cal equival ent of a pharmaceutically
accept abl e aci d=- %z@ﬁ%oé%ﬁf@@r%wéﬁwﬁy&aw b t-yideEbove.

Phar maceuti cal gRpRAsHtdons for oral adm nistration may be solid or |iquid.
Sol i d dosage forns for oral adninistration |ncI ude e.g. capsules, tablets,
dragees, pills, Mezehigesy!-gontphelin-granirs- afd-damitet péeme: g. pI aced in a
hard gel ati ne CQP%;TI in powder or pellet formO e.g. in the formof a
troche or Iozenge Ere appropriate, pharmaceutical conpositions for oral
adm ni strati on GHy-Bbenppéepaled-Nictdimedat {-ngspisiehy ﬂsﬂ&nﬁlﬁa&mm@ati ngs or
they can be for dsoa\ pro ontrolle e 10of, the active
i ngredi ent suchqy i g(zﬁt‘gl%ﬂﬁég‘”f'aéf”é%{% @?ﬁ@er{l’ﬁzdﬁet hods wel |

known in the arfild Quhéinﬂﬂsﬁg@hfaﬁﬁﬂﬁﬁ!—&:@én@}% taljzfrhﬂdz@rinfdatl on include e.g.
sol utions, enul sions, suspensions, ps and elixirs, Fornulations of the

present inventi on2<obimaeig- Aﬁﬁf’m&PﬁF"*f&t&WﬁﬂJﬁ?ﬂﬂ%‘ﬁ ‘W‘r‘ﬁfﬁm[f?é 15present ed as
discrete units sugh @gm%pﬁwn@ -M2F2,4.80) e%?ufﬁ%%ﬁfm iR @ezaﬁz%sieterm ned
anount of the actlvelngrelen and whi ¢h may i nclude a Suitable

exci pi éft. Furt lfa€nore, the oral |y avai I abI e fornmulations may be in the
formof a powder, or. gra ]e§ QR0 n eous or
non- aqueous | i qui gjé g’zm Fw%h%% e’! Dﬂen% Lef?%ﬂ%m'fb }’lf K ﬁﬁzgﬁul sion. 20
Sui t abl e phaar nacéenttammcuneeﬂmomssﬂmm&unﬂmsnmﬂe csmardphhﬂnamtiwl or fillers,
sterile aqueous solu E] on _and vari ous $ 8anr|c sol vent s, es of solid
carriers are Iac,aP‘éFé’@ GETTA" & PERE GBr 880" W?ICSHB?P??%CCCP% e OEa’él ati ne,
agar, pectin, acasbfsmPBREResktuUmmstbearate, stearic acid, |ower alkyl ethers
of cellulose, corn starch, potato starch, guns and the |ike, Exanples of
liquid Earrfers %\'%eé’f%?hﬁﬁlﬁcﬁgﬁtﬁonﬁioﬁmoﬁlai:%a%g [0 STHPRAREY A Phi ds, fatty
acids, fatty acid.amnes, 196!y 99yalIvene: ANt Waler (Hh8:Gak kefnr dil uent
may i ncl ude any sustained release material known in the art, such as
anyceryl nnnoste!aczaase'«ﬂmwglyceryl di stearate, al one or mxed wth a wax.
o A YA, S Rlae ARG Y ERLUAHAL! ¥ HBE R S N RHERP BReRU B 00

col ourings, “fl avolrings, “preservatives etc e used provi ed that they
are conmpatible thﬂ@nivhetoamztmmas A geretive o svol 3&2 densndent potassium channel,

20 such disorder or disease is preferably a disorder or diseases of the central

RErvous SYSSmL

é. Use according to embodiment 5 characterized in that the disorder or disease 18
selected from the group conststing of seizure disorders such as convulsions,
epilepsy and status epilepticus.

25 . Use according 1o 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 nevropathic pain related to migraine.

g. Use according to embodiment 5 characterized in that the disorder or dissase is

20 selected from the group consisting of anxiery disorders such as anxiety,
generalized anxiety disorder, panic anxiety, obsessive compulsive disorder,
social phobia, performance anxiety, post-traumatic stress disorder, asute sirass

reaction, adiustment disorders, hypochondriacal disorders, separation anxiery



The amount of solid carrier may vary but will usually be from about 25 ing
to about 1 g. If aliquid carrier is used, the preparation nay be in the
formof a syrup, emnulsion, soft gelatine capsule or sterile injectable

|l iquid such as an aqueous or non-aqueous |iquid suspension or sol ution.

Tabl ets may be prepared by m xing the attive ingredient wwth ordinary

adj uvants or diluents and subsequently conpressing the mxture in a
conventi onal t aldiserdel. agorathobishispesificRimbirscanyidty disoenpesh gtnsre f or
parenteral adm rﬁ{eﬁltcgiagoing&oh%é ggo%taigg_mdhge &gﬁisgﬁgr nonaqueous i nj ectabl e
sol utions, dispéersions, suspensions or enulsions as well as sterile powders
to be recortstit tisededordisg erdrtedinge Stehbtetesiabdiin thatshoodisdispedstaas prior to
15use. Depot i nj ctgﬁ%e f ornul ati ons, ar? al s mconteanatgd as, being within
the scope of thé“FFESEAT PHIEHP COHISURR OF PEFRRTEPAFT AR REET F&E Fon,

sol utions of thejemmeudsate HiethiseRtdneRal MuBiheS dolcthsaghaaitopbiel uti on,
aqueous propyl ene glycol , 3g$equs vitam n E or sesanpe or peanut 20o0i|l may
be enpl oyed.  SucdHTRGTEES: SeP Frnewed sherrbaiopahs and alFinkauaiestrd f

necessary and t Qﬁcép&ll_ﬂgiaghigé bigBLadshd 51 RN GLELs] ROLRRGsW dolteSuidd Ci ent

saline or gl ucose. aqueous~solutions are particularly suitable for
i ntravenous, i nthvamksow prthapabe.firaweislisJamnd dissescabekingin ofewbe.
adm nistration. The sterile agueagus media enployed are all readily
avai | abl e by stéﬁﬁg?dnlgﬁﬁﬂﬁﬁﬁg%gﬁ%ﬁ%%%'to chost skili-d in tn- arr
Sol utions for irjectietnsmmymbedipeepaciedadyizdd ssobvibadistilder @ctsene 1s
I ngredi ent and possible additives in a part of the salvent for 'n%ection,
preferably steriTECHRALEM 5afﬁ?vpﬁﬁthéﬁ§8FﬁPFHﬁ¢?%APHQDH§§FFgﬁ*& | une,
sterilising the igQlddtdap@naichdirbivhi Ay iidiokidagas. t abl e anpoul es or vials, Any
suitable additive conventionally used in the art nmay 30be added, such as
tonicity agents, preservatives, antioxidants, etc. 33 A typical oral
dosage is in the range of from about 0.001 to about 100 ny/ kg body wei ght
per day, preferably fromabout 0.01 to about 50 ng/ kg body wei ght per day,
and nor &5 pr ®keéritieds fr om about 0. 05 to about 10 ng/ kg body wei ght per day
adm ni stered. .in _one or. nore dos such. as 3 ages. The exact
dosage mﬁlIqb%%@ﬂgdﬁ%%ﬁm%ﬁ’ﬁ?%%%%%%%ﬁhggﬁﬁE%%é&g?ﬁagﬁihistration, t he sex,
age, weight and general condition of the subject treated, the nature and
severity of _the disorder or _disease tlegted and any concom tant diseases to
be treated 2ot METSHECt B FE OB i TERt 15 %t hose skilled in the art. 10The
fornmul ati ons may conveniently be presented in unit dosage form by nethods
known to those skilled in the art. A typical unit dosage for ,fo& or al
admi ni s@Pat i16a swnessioR Groreek(en/ ey pernsdy -s R 5e+ e §T £ Cre€ ¥8Y day nay
contain fro 0%+t 0.-2R0UL, 10000, » SHERYEA50,ARQ kN Gre® Hidh Oprd 00 Th
preferably 2%%%1agout Ofgglfo %Eout 500 ng, and nore prgférred‘fﬁbnlabout
0.5 My to atfout o:®00 sirgarbon atoms inclusive, inciuding but not limited to methyl, ethyl,

1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-1-propyl.

Similarly, Css-alkenyl and Cag-alkynyl, respectively, designate such groups having

25 from two to six carbon atoms, including one double bond and one triple bond
respectively, inciuding but ot limited to ethenyl, propenyl, butenyl, ethynyl, propyny!

and butynyl.

The expression Cy.yp-alk(en/yn)yl means a C.jp-alikeyl, Co.ie-alkenyl or a Ca.qp-alicynyl
30 group. The term Cy.ye-alkyl refers to & branched or un-branched alky! group having
from one to six carbon atoms inclusive, including but not limited to methyl. ethyl,
1-propyi, 2-propyl, 1-butyl, 2-butyl, 1-pentyl, 1-hexyl, i-hepryl, 1-octyl, 1-nonyl,
1-decyl, 2-methyl-2-propyl and 2-methyi-1-propyl. Similarty, Co.ip-alkeny! and

Co.io-alkynyl, respectively, designate such groups having from two to six carbon



15 For parenteral routes such as intravenous, intrathecal, intramuscular
and simlar admnistration, typically doses are in the order of about half
t he dose enpl oyed for oral adm nistration. 20Typi cal exanpl es of recipes
for the formulation of the invention arg as follows: Tablets containing 5.0
ng of a conpound of the invention cal cdfated as the free base: Compound of
formulae 15.0 ng 25Lactose60 ng Mize starch30 ng _ ‘ _

| - | ydr c7- y sy insbiding avs douide band R obe injrie p9q 1sepesbyalyiodeding hutmg

Croscar nel |, j S t t )Tabl ets
cont ai ni ng %ﬁged?g,gﬂhg@ l’rﬁf oﬁlﬁe o’f&%hl}%g’?%v% |2lnﬁg%‘ﬁc&1€eq? 2%‘ as the free
base: 34 Genpolrthyofl, @mp‘mﬂ aetyh @, Hemyrylabbosedbedynyl ovginze nstayth23. 5 ng P

ovi donel. 8 3 78] M C{ ocrystalline cellulosel4.4 ng Croscarnell ose Sodi um Type
Al.8 ngy

5

The expression Ca.g-cycloalk(en)yl means a Csg-cycloalicyl- or cycloalkenyl group.
The term Cs.g-cycloalicyl designates a monocyelic or bicyvelic carbocyele having three
to eight C-atoms, including but not Iimited to cyclopropyl, cyclopentyl, cyclohexyl,
cycloheptyl, cvelooctyl, [1.1.1]bicvclopentyl, bicyclo[2.2.1]heptyl,

10 [2.2.2]bicyclooctyl and [3.3.01bicyclooctyl, ete. The term Cig-cyeloalkenyl designates
a monocyclic or bicvelic carbooyele having three 1o sight C-atoms and including one

double bond.

The term halo-C; s-alki{en/yn)vl designates C;.¢-alk(en/yn)vi being substituted with

oy
Lo

onz or more halogen atoms, including but not limited to trifluoromethyl.

Simitarly, halo-Ca.g-cycloalk{en)y! designates Cag-cycloalic{en)y! being substituted
with one or more halogen atoms.

In the expression halo-Csg-oycloalk(en)yi-C, ¢-alk(en/vn)yl the terms

Ci.g-alk(en/yn)vl and haio-Csg-cycioalk(en)yl are as defined above.

When two adiacent substituents together with the aromatic group to which they are
attached form a 4-8 membered ring, which optionally contains one, two or three
heteroatoms, then a ring system 18 formed by 4-8 atorns ssiected from 4-8

carbonatoms and 0-3 heteroatoms selected from N, S, or O. Such two adjacent

o]
wn

substituents may together form:

—(CHy)-CHo-, -CH=CH~(CHa)p-, ~-CH2-CH=CH~(CHy)., ~CH=CE-CE=CH-,
—~(CH)~0-, ~0~(CHa)y~0-, -CHz~G-(CHg)e-0-, -CH2-0-CHEz-0-Chz-,
—~(CH1)g~8~, =8-(CHyp~8-, -CHz-8~(CHy)-S-, -CHo-5-CHp-5-CHp-,
—(CHa)e=NH- , -NH-(CHy)—NH-, ~-CHy-NH-(CHy)-NH-, -CH=CH-NH-,

30 —-O-(CHy)p—NH-, -CHz-O~(CHy)o-NE- or ~O-(CHay)-NH-CHgz-, -S-(CHz2)p-NE-,
N=CH-NE-, -N=CH-0- ar -N=CH-8~ or -N=N-NH-,

whereinbis 1, 2o0r3, a2, 3ord4andcis 1 orl



Magnesi um st earate0.63 ng 3) Syrup containing per mllilitre: 10Conpound of
formul ae 125 ng Sorbi tol 500 ng Hydr oxypropyl cel | ul osel5 ng d ycerol 50 ma
Met hyl - par abenl | nc, 15Propyl -paraben0.1 ng Et hanol 0. 005 ni Fl avour0. 05 ngy
Saccharin sodiunD.5 ng Waterad | nlL 20 _4) Solution ,.16r injection
containing per mllilitre: Conmpound of *fornmul ae 10.5 ng Sorbitol5.1 ny
Acetic Acid0.05 ng Saccharin sodiunD.5 ma Waterad 1 nL By the expression a
conpound ofbg eyl toeptiosalieuhstitang awnmeatisf syslempbb ! freatonafonfsor mul a | as

descri bed O\%EI%{HHD, 139 3 or 4 carbon atoms may be replaced by heteroatoms independently
selected from N, S, or O, Examples of such Ar groups are optionally substitured

vhenyl, optionally substituted naphthyl, opiionally substituted pyridine, optionally

e

substituted thiophene, optionally substituted furan, optionally substituted thiazole,
optionally substituted quinoline, optionally substinuted indele, optionally substituted
2,3-dibvdro-benzofuran, optionally substituted pvrimidine, optionally substituted
pyrrole and optionally substituted oxazole. Ar may be substituted with one or more
substituents independently being hvdroxy, halogen, Cis-alk{en/ynyyl,

10 Cig-cveloalkienlyl, Cigcyeloali{enyvl-C g-alk(en/yn)yl, haio-C) s-alk{en/yniyl,
Cy-alk(en/yn)yloxy, Csg-alli{en/yn)vioxy, acyl, nitro or cvanc, _
-CO-NH-Cjgalken/yn)yvi, -CO-N(Cig-alk(envyn)vly, -NH;, -NH-C; ¢-alk(en/yn)vi,
-N(Cgalk(en/yn)yln, -S-C)e-alk{en/yn)yl, -564-C-alk{en/yn)yl,

-SON(C ¢-alk(en/yn)yl), and -SONHE-Cy¢-alk(en/yn)yl; or two adiacent substituents

f—
ih

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.

When Ar is substituted with CO-NE-C,¢-alk{enn/yn)vi or CO-N(Cy.g-alk(en/yn)vl)s,
then the carbon atom of the CO group is attached 1o Ar.

When Ar is substituted with NHa, NH-C,¢-alkien/ynyvl or N(C; s-alk{en/yn)vl):. then
20 the nitrogen atom is aftached to Ar.

When Ar 1s substiured with -S-Cyg-alkien/vn)v ], -50s-Cg-alik{en/yn)vl,
-SON(Cie-alkien/yn)yin or ~-SCNEH-Cy e-alkien/yn)vi then the sulphur atom iz

attached to Ar.

25 The term acyl refers o formyl, C;¢-alli(en/yn)ylicarbonyl,
Cs.g-cycloalki{enyylcarbonyl, Ar-carbonyl, Ar-C-alk{en/vo)yicarbonyl or a
Ca.g-eveloalk{en)vi-Cig-alk{en/yn)yi-carbonyl group, wherein Ci.¢-alk(en/yn)vl,

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

30 The terms Csg-cycloalk(en)yl-Ci.g-alk{en/yn)yl, Ar-Cie-ali{en/yn)yl,
Crg-alk{en/yn)yloxy and Cse-cvcloalk(en)yioxsr, designate such groups in which the
Cig-alk(envyn)yl, Cig-cveloalis(enyvl and Ar are as defined above.

Similarly, Cse-cycloalk{en)vl-Cy.e-alk(en/ynyvioxy designate such groups in which

Cag-cycioalki{en)vl and C ¢-alk{en/ynjyvloxy are as defined above.



35 Preparation of the conpounds of the invention The conmpounds of the

I nvention of the general formula I, wherein g, \V, X Z, Rl, R2, R3, R4,
R5, R6 and R7 are as defined above nay be prepared by the nethods as
represented in the schenes and as descri bed bel ow. Schenme |I. R2ZR2R2
02N 1-' 117--17Thl 021\ 1Th114. 2N-1-1C-4- ¥ - R11- - - - - N mm WA-R4 R7, .

irlW R71IR6R5 1 /2H LI1 '.1hl.2e-R4 R/1\ R6Re Schene 2, R7 RRR2 H
Br..... - - . ThbefbressioR] Br-¢Thifcldlidsd)N-abd ARICAM-M OANen )RE LT, -alk(en/yn)yl

designate such groups in which the Cg-alk{en/yn)vi, Cig-cvcloalk(en)yl and Ar are
as defined above.

Pharmaceutical compesitions

The present invention alse relates to a pharmaceutical composition. The compounds
of the invention or salts thereof may be administered aione or in combination with
pharmaceutically acceptable carriers or diluerts, in either single or multiple doses.

10 The pharmaceutical compositions according to the invention may be formulated with
pharmaceutically acceptable carriers or diluents as well as any other known adjuvants
and excipients in accordance with conventional technigues such as those disclosed in
Remington: The Science and Practice of Pharmacy, 19 Edition, Gennarc, E4., Mack

Publishing Co., Zaston, PA, 1993,

[
th

The pharmaceutical compositions may be specifically formuiated for adminisiration
by any suitabie route such as the orel, rectal, nasal, pulmonary, topical (inciuding
buccal and sublingual), transdermal, infracisternal, infraperitoneal, vaginal and
parenteral (including subcuteneous, intramuscular, intrathecal, intravenous and

20  mtradermal} route, the oral rome being preferred. It will be appreciated that the
preferred route will depend on the general condition and age of the subject o be
treated, the nature of the disorder or disease 10 be treated and the active ingredient

chosern.

25 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 presenied in unit dosage form by methods known
in the art of pharmacy.

30

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 2
compound having the wrility of 2 free base. When a compound of the invention

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



R7 RGR 5 Schene 3 R2ZR2i'2 H, {,
BrR17-1-""'N(--'"1"-i-Th1("1-111"11.-1. IN---7*-Thl 1\ VWRh VI'l R7 R6R7), RERe
Scheme 4. RRR2ZR2R2 H E111' =i R11-111752-11121(111--N--1'-'711(<1-111R1 RAi
Rh VIl R7 RGR5 ReR5 RI ReR5 3

solution or suspension of & free base of the invention with a chemical equivalent of a

pharmaceutically acceptabie acid. Representative examples are mentioned above.

Pharmaceutical compesitions for oral adminisiration may be solid or liquid. Sekid

th

dosage forms for oral administration include e.g. capsules, tablets, dragees, pilis,
lozenges, powders, granules and tablette e.g. placed in a hard gelatine capsule in
powder or pelist form or e.g. in the form of a roche or lozenge. Where appropriate,
pharmaceutical compositions for ora! administration may be prepared with coatings
such as enteric coatings or they can be formulated so as to provide comtrolied release
10 of the active ingredient such as sustained or prolonged release according to methods
well known 1n the art. Liquid dosage forms for oral administration inciude e.g.

solutions, emulsions, suspensions, syrups and elixirs,

Formulations of the present invention suitable for oral administration may be

15  presented as discrete units such as capsules or tabliets, each containing a
predetermined amount of the active ingredient, and which may include a suitable
excipient. Furthermore, the orally available formulations may be in the form of a
powder or granules, a selution or suspension in an agueous OF NOI-aqueous houid, or
an oil-in-water or water-in-oil liquid emulsion.

20
Suitable pharmacswtical carriers include inert solid diluents or fillers, sterile agueous
solution and various organic sotvents. xampies of solid carriers are lactose, 1eira
alba, sucrose, cyclodexwin, tale, gelatine, agar, pectin, acacia, magnesium stearate,
stearic acid, lower alicy! ethers of celluless, corn starch, potato starch, gums and the

25 like. Examples of liquid carriers are syrup, peanut oil, olive oil, phespho lipids, fawy
acids, fatty acid amines, polyoxvethylene and water.

The carrier or diluent may includs anv sustained release material known in the art,
such as giyeeryl monosiearate or glyeeryl distearate, alone or mixed with a waz.

30

Any adjuvants or additives usuelly used for such purposss such as colourings,
flavourings, preservatives eic. may be used provided that they are compatible with the

active ingredients.



36

Scheme 6. R2 R2 H 6" 6 ONRL

Ly

10

2

Ly

30

The amount of solid carrier may vary but will usually be from about 25 mg to about

leg.

If & liquid carrier is used, the preparation may be in the form of a syrup, emulsion, soft
gelatine capsule or sterile injectable liguid such as an agueous or non-agueous hguid

suspension or solution.

Tabiets may be prepared by mixing the active ingredient with ordinary adjuvants or
diluents and subsequently compressing the mixture in a conventional tabletting

machine.

Pharmaceutical compositions for parenteral administration include sterile aqueous and
nonaqueous injectable solutions, dispersions, suspensions or emuisions as wzll as
sterile powders 1o be reconstituted in sterile injectable solutions or dispersions prior to

use. Depot injectable formulations are also contemplated as being within the scope of

the present invention,

For parenteral administration, solutions of the compound of the invention in sterile
agueous solution, aqueous propyvlene glycol, agueous vitamin & or sesame or peanut
oil may be emploved. Such agueous solutions should be suitably bufisred if mecessary
and the liguid diluent first rendered isotonic with sufficient saline or glucose. The
agqueous solutions are particutarly suitable for imravenous, mtramuscular,
subcutaneous and intraperitoneal administration, The sterile agueous media employed

are all readily available by standard techniques known to those skilled in the art.

Solutions for injections may be prepared by dissolving the active Ingredient and
possible additives in a part of the solvent for injection, preferably sterile water,
adjusting the sclution to the desired volume, sterilising the solution and filling it 1n
suitable ampoules or vials, Anv suitable additive conventionally used in the art may

bz added, such as tomcity agents, preservatives, anfioxidants, ete.

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

gels, inhalants, dermal patches, implants, etc.



RRR2 HR2 H1 | _J 0 R7TAR6R5627AR6R5xvXIV Schenme 7. R2R2 xivi In the

conpounds of the general formulae | - XV, g0 W X. Z. R, R, R, R4, Rs5,
R6 and R7 are as defined ander forrmula |I. 10 Conpounds of the general
formulae Il, 111, VI, VIIl and Xl are g ther obtained from comerci al
sources, or prepared by standard nethods known to chem sts skilled in the
art. 15Alternatively, conpounds of the general fornmula Il1l, where R2 is
hal ogen subtpag el Ygeer mgtegé%?é Py 8 aweo-@ldttaﬁh@almn}%é@r@%f

regi osel ect:)8t £ a6t HRpRhbL Srodl A%t §.61 SUBSEI Jouhd/ROpodiekdiginemikyt 0 chemi sts
skilled in the at., with appropriate el ectrophiles such as

N- hi al or os@ediaterdearcdNtGr ehvs Q6 th praue &) migfgrhofre weigbdbsidanr i odochi ori de
in a suitabke: S ' bd, - gdeset |, .El:ectrophilic
hal ogenat i gns éd%@%?&%%%:doﬁ%% L?%%n%??%@% ?%n%%gtrds%@% el%{Brﬁess,

Canbr i dje. deik@d Gpon fhh&edurhcoagy oo df adoongetnd sheob: tdye, weperad f oi ni ul ae
111, a and Xl |1 (sche 1.4 and 6).can be reduced with suitable reducing
agents suc I‘fm?f\l,‘aifﬁ?ﬁjﬁtl%n&i%?”o%ob“dﬁﬁeﬁ“%i Wef’ﬁt@r“pqﬂg&évﬁlél@' ‘?)If%%%lis?f%rlféh as acetic
aci dhor aqdeess tﬂé?’iﬁd Qﬁ%@ﬁcgllﬁcoﬁﬁiagt digdasdd Yo byﬂléamea:ﬂd@&&r %ﬁr@éﬂ‘ﬁﬁﬁl }%mdf onni ate
in the presence .of a suitable hydrogenation catalyst such as pall adi um on
activated %ﬁ%ﬁ?dﬂnéﬁﬁaﬁﬁabl e solvents such as nethanol, ethanol, or
tetrahydrofuran, at suitable tenperatures or under ultrasonic irradiation,
to obtain anilines of the general foinmulae IV, V and XV, respectively.

Al t er nafi veihy forpjuptiopy mehewarrentsr begoeriiat g1 wii dopigedomahy pethpded as

reduci ng a r..condi ti.ans : i skilled in the
art. Conpogﬁlgéﬁ (t)(#ﬂ'?%es%lé%gdr%}fgﬂbﬁu’u 1%%‘]3&(2%%& ?%?ﬁ%%e@@émg& 3 and 4)
may be prepareedmbye ineacti ary scanpoundstimds fehdaygemercataif opmilHaoV and VI "
respecti velaxé VYI[OQ‘E sui tabl e Ea#gg&ro’?ﬁ)i lic gga%g ts, ,suc{g as, byt not
limted to, RHi'YRbIR> WibEt 710t &4 EartidRy PrETaeT OB or ués™ B8 hoxyl i ¢ aci d
brom des, cankexyhd BoRGkdetralira@sbog arshexid dsoua@idn@anhydri des, activated

esters, chloro formates, and with or without the addition of bases, such as
pyri di ne, trial kyl nines, potassium carbonate, nmagnesi um oxide or |ithium,

sodi um, orpPehassitiuh ¢eholahefendud, B bRBmeleRhd sislieh as
administration, typically doses are in the order of about half the dose employed for

oral administration.
20  Typical examples of recipes for the formulation of the invention are as foliows:

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

free base:

Compound of formulae 1 5.0mg
25 Lactose 60 mg
Maize starch 30 me
Hydrosvpropylicelluloss 2.4 mg
Microcrystalline ceilulosz 192 mg
Croscarmellose Sodium Type A 24 mp
30 Magnesium stearate 0.84 mg
2} Tzblets containing 0.5 mg of a compound of the invention calculated as

the fres base!



et hyl acetate, dioxane, tetrahydrofuran, acetonitrile or diethyl ether, at
a suitable 20tenperature, such as roomtenperature or reflux tenperature.
Al ternatively, conpounds of the general fonuuiae | and V (schenmes 2 and 3)
may be prepared by palladi um catal ysed, C-N bond-form ng reaction between
suitably substituted conpounds of the general famne VIl and VI and
suitably substituted 25nmor phol i nes or thionorphohnes, as described by S. L.
Buchwal d et al . (Mmeungigf fimmulaxl Hang and 8:°mg Bucl awal d, Organic
Letters, 2002, 4,;.2885). Conpounds of the ggneral fornulae V and XV
(schenes 1 and 6) may be prepared by reacting c6npounds of the general
formul ae TV and XM¥izastatthsui t ably substit utZd imgs- 30(2- hal oet hyl | et hers
and with or withoyt the addition of bases, such as trialkyl am nes,

pot assi um car bonat & ¢¥°li t hi um, sodium, O~ pBfassium aicoholates, in a
sui tabl® sol vent, vsuedrvasiied egluloyt sul f oxi det.omeAl IN-ai net hyl f ol i nami de, at
a suitable tenperature, such as roomtenperature or reflux tenperature 38
Al ternatively, co%ﬁﬁ I?‘E)Q‘F@Pﬁ’é'mg s&¢al for muf B2V (schene 3) may be
prepared by reactingn&ampaupgs of the genergksfprmula VI with suitably
substituted norphol irne or thionorpholine derivatives in the presence of a
pal | adi um cat al yst, such as bi s(di benzyli deneacetone)palladiumw th the
addition of,a sui j.ne: h as

(-.B)-2,2 ?bi s(di %ﬁ?ﬁ?i’%ﬁ@%meﬁ%@% - bi napht hyl in the presence of base,
such a$lpot assi umCempbanatidomruldeilt hi um, sodRéimg, or potassi um al cohol at es,
in a suitable sol went .. such as tol uene or te{b ahydrofuran, at a suitable

t emperature, such 3%”P‘oomtenperature or ref'uX'® enperature. 10 Compounds
of the general foEWAyhXp{isahene 4) may be prepared by reacting conpounds
of the general formula VII1 with suitably substituted norpholines or

t hi omor phol i nes af¥S#%h or without the addi PP &% of bases, such as

pot assi um car bonatygny1BaAbsti t abl e sol vent, swugh, as idimethyl sul foxide or
N, N-di met hyl foml am d€, "at_a suitable tenperature, such as roomtenperature
or 15réfi ax tenpefzmnyk-eara@npounds of the gehémd forrmula |, wherein R2 is
Ar or Het (schenegp), my be prepared from,gg unds of the general foinmula
X, by nmeans of cross-coupling reactions known to chem sts skilled in the
art, such as Suzukiavowupling, Stille 20coupllifdggs or ot her transition netal
catal yzed cross-caqupl.i nlg reactions cD.w. Kni @ht , Coupling reactions

bet ween sp2 carborf™¢ Y S Conpr ehensi ve ‘%ﬁni c Synthesis, v. 3, pp.

481- 520, Perganon Waess, 1991), ad 1 mL
20
4) Solution for injection containing per millilire.
Compound of formulae I | 0.5 mg
Sorbitol _ Simg
Acetic Acid 0.05 mg
25 Saccharin sodium 0.5 mg
Water ad 1 mL

By the expression & compound of the invention is meant any one of the embodiments
of formuiza I as described herein.

30
In a further aspect the present invention relates 10 & method of preparing a compound

of the invention as described in the following.



Conpounds of the general fornmula VI (schene 7), may be prepared from
conpounds 75of the general fornmula X, by neans of eiectrophilic aromatic
substitution well blown to chem sts sldlled in the art, with appropriate
el ectrophiles such as N-bronosuccinimde or bromne in a suitable sol vent
such as acetic acid, as described by P"B D. de la Mare and J.H Ridd,
"Preparative nethods of aromatic hal ogenation” in Aromatic substitutions,
pp. 105- 11BrepBuatiar aighe ¢rsniBeindn v dhicénvembiorcat i ons, London, 301959.

Conpounds neral _fornmul Ll (s ne .6 . be .pr red,by reacting
conpounds gi’e %??‘g?%gﬁseﬂrﬁe Tk §E§F g%?%ggﬁ?lﬁér%rﬁg%m%r@1f’%lﬁr| e with or
W t hout t h83aRi€liRS, B =68 Rhages defnetikbase pyr bebrearsd b1 &k ekhodiknes, potassi um
carbonate, sodium .39 hydrogen carbgnate, magnesi um oxide or lithium,

sodi um, oF°PFSELESIHT SHEBHAMEAE ?SC?EFF%BP” Ut abl e sol vent, such as pyridine,
ethyl agetate, dioxane., tetrahydrofuran, acetonitrile or diethyl ether, at
suitabl e tenperatures, such as roomtenperature or reflux tenperature. 5
Conpounds 6f*tHe general fogmula Xl || (sehene 6) may be; prepared from
conpounds of the weneral fpryla X1, by Rjtration reactions known to
chemists skil @ in The art, such as rlpn_vaTh o@nt rated nitric
acid, sodi dMinitrite or “Sodi ufini tratd, Tn"a suitgbl® sSolVent, such as

gl acial acetic acid, acetic Enhydride, trif noroacet?i/(:;_n‘saci‘-’d, 10concentrat ed
sulfuric acid or mixtures thereof, at appropriate’t&iperatures, for exanple
as described by P.B.D. de la Mare and Ridd, "Preparative nethods of
nitration" in Aromatic substitutions, pp. 48-56, Buttefworths Scientific
Publ i cations, London, 1959. Conpounds of the general fognula V (schene 6)
may be prepared by treating conpounds of the general feoxpiild™Xy, under
strong acidic conditions such as aqueous sul furic i d‘\er\quueous
hydrochloric acid, at suitable tenperatures, such.as .rQomtenperature or
reflux tenperature. 20 Exanples Analytical LC- M5 dataraere obtained on a PB
Sci ex APl 150EX instrunment equi pped with at hnospheric pressure photo
ionisation and a Shimadzu LG 8A/ SLC-10A LC system Colum: 30X 4.6 nmm
Waters Symmetry, CI'S colum with 3.5particle 95size; Soiventsystem A =
water/trifiuorogacetic acid (100:0.05) and B = i

wat enacet oni t rf| g/trifluor oaé%t;i c acid (5:95:0.03),F% I\fgt hod: Linear tradient
el ution with 0% A t c—100% B Ih 4 “hirut es—and wi t b & TFoWwkate of 2

nDm nute. Purifyrwas det emm w€tkby integration-of tHer’ W (254 urn) and
ELSD trace. Thevretention tineg (tR) are expre";t,%ed}ﬂ n m nutes 30Preparative
LC-Ms-purification, was performed on the sane a/nstrument with

Scheme 3.

e Re R2
NH, b NEL L NLT
ﬁ/ e !(%/ (. }J/“%/ X,
i i | I i i
BT/\//I/\R"' /\fl\'/%Rj i/\r\;/\%R,‘
VI WoRe Wi I
o . RE 5 RE
16 R?7 Ré R7 RE
Scheme 4.
R R Rz RZ |,
NG, L NG, - NH : ; )
3 . H 1 £ i ! : <
F/\%R‘a ;’/\'N/\f\m /\NMR‘\ /\NW\RT
W, mRa _ W,__A—R4 W R4
Vi ¥ ms I | X me ¥ > I



. athrnosp' neric pressure chem cal ionisation. Colum: 50): 20 nm YMC ODS- A
with 5 umparticle size; Method: Linear gradient elution with 80% A to 100%
Bin 7 mnutes and with a flowrate of 22.7 nlLimnute. Fraction collection
was performed by split-flow M5 detectign. 40 Analytical LCM-TOP (TOF =
time of flight) data were obtained on a m cromass LCT 4-ways MJX equi pped
with a Waters 2488/ Sedex 754 detector system Colum: 30 X 4.6 nm Waters
Symet ry éi%mtolmnm mnth 3.5 unrparthgle si ze; 5Sol ventsystem A=
water/trifluoro cacid _(1Q0: 0 5%%QQQJB

wat enacet oni.ti | Qfluoroacetl aQLg/( 95: @303) Met hod: Li near gradient
elution with 90% Ato 100% B |n£z\ Rnut%“s and with a flowrate of 2

mDm nute. Py h@y was deternlned mntegratlon of the LW(254 rim and ELSD
trace. The retentkommti nes (th) “are expressed in ninutes. 10 GC-MS data
wer e obtained on a Varian CP 3800 gaschromat ograph fitted with a

Phenor nenex colum (Zebron ZB-5, length: 15 netres, internal dianmeter: 0.25
nm) coupl edsdémea Vari an Saturn 2000 iontrap mass spectroneter. Method:

Duration 15 njnutes col ym 1.4 nL/ninutem( rr#Fer~gas was helium,
oven gradi ept M50- 1 nlgu\gﬂ 1- 13 mi nut e 2 ; 13-15 nminutes,
300C. 1HNWRI s ect ra~wer ;e@ ded at—560. 13 on @ Broker Avance DRX500

i nstrument. Dedterated cH oof orm (99. 89D) “8f dlﬁﬁthyl sul f oxi d( .

(99.8%) were wsed as sol wents. TMS was used as*¥hternal reference

standard. Chem cal shift values 20are expressed in pgmval ues. The

follow ng abbreviations are used for nmultiplicity of NIVIII shnals: s =

singlet, d = dofiblet, t = trlple37 i < qartet, quip,= quisntet, h hept et ,

dd doubl e deg%ff?f cidd dou "doiibt e doubletfﬁggk—/dgﬁble trlplet dq
doubl e quari-etz gt =trip Jet/tfﬂbletsn—n1 nmltln;et and b = broad

S|nglet 25M i ROWAV e exper|£§;Ls4mere per f or med"i n <e8l ed process i s or

react ors usi’Rgitan YEM TS Synt; ek zef or Finn's Opti mzer EXT from Persona

Chem stry or a Mlestone Mcrosynth instrunent from M | estone. Wen a

reaction was heated in a mcrowave instrunent, it was cooled to 25C

bef ore. t heggext; process step. 30 Preparation of internediat es

2, 6- Di net kv1-4-porpholin-4-y phenylarnlne

BIS(dIben2y|Id neacet one) pal

()-2, 2l -bi s(dugph%,enyl phesph

tol uene (175 Brr ged WE

Xi Vi

“1,11- blnaphthyl (4.69 g) were added to dry

L)

In the compounds of the general formulae - XV,
q. W,3, Z,RI,R2, B3, R4, RS, R6 and R7 are as defined nmder formuia L.
10
Compounds of the general formulas IT, IIL VI, VIII and 31 are either obtained from
commercial sources, or prepared by standard methods knowon to chemists skilled 1n

the art,

>
U

Alternaiively, compounds of the general formula [T, where R2 is halogen such as C,
Bror I (scheme 1). are obtained by means of regioselective electrophilic aromatic
gubstitution, well known to chemists skilled in the ar{, with appropriate electrophiles
such as N-chlorosuccinimide, N-bromosuccinimide, bromirre, iodine or iodochloride
in a suitable solvent such as acetic acid, as described in “Electrophilic halogenations™

20  byP.B.D. de e Mare, Cambridge University Press, Cambri gge. 197¢.



41 stirred for 15 m nutes under argon. Potassiumtert-butoidde (7.06 Qg),
nor phol ine (8.7 nL) and 4-brono-2, 6-di nethylaniline (10.03 g) were added
subsequently. The reaction m xture was heated to reflux for 16 hours under
argon, cooled and filtered through silkea (200 g). Brine (250 nL) was added
and the m xture was extracted with 5 ethyl acetate (3x 200 nL). The

conbi ned organi c phases were dried over magnesi um sul fate and concentrated
in vacuo. The crude product was dissolved in diethyl ether (250 ni),
filtered t MHOHGR osdublif Sork? QR a9 RBderzON) GEUANEAD! BdRANUQ kUl ni.sh 8.5 6
(41%yield) of the title conpound as a dark oil. The product was used

wi t hout f urehercapbr fefbeedtwignsuiiane MBiuCAE 2gIntPBEh @9 XinT Pt irergpewdgr Bghe 1H . NMR
(500 MHz, J e 0,62 (6,

2H) . N—(4- ggggrpé%?f@%%c% é]e%@ enyi%?mfd?opeoﬁit j"!aaéée}%}ch ;&%@C % B

4- Br onp$ 2, 6*ahmemnmﬁamﬁmkmﬁﬂ@&x@%ngmﬁamdﬁﬁy&hwmmgm@mnmmmvmtﬂhhe$|de (4.87

m) were dIS ol ved in %; % _é% ngt d heat tot%Sg for 10 m nutes
in a seal e@*1BHTLPHHAVE %F%'gggﬁ%? PIC SRRty SRR £ B ¢dored to 0C, the
product ( fi |{étfa[n§fclﬁ'oﬂlf‘efnf @c%ﬁlh&ﬁéf&lﬁiﬁ)“yﬂtﬁrﬁb @'Oindﬂraﬁﬁisgﬂﬂcﬁﬁadlﬁio@g@ dhi}la)n af f gr di ng
8.43 g (92% yi e of t e title conpo as a brown soli The_crude

pr oduct m@%@@ﬂofﬁ% ¥oeie. ogPERer ‘mai’#] ?\ght?"ﬁiﬁcmi_ - OECTSTTY ”3“1@?( M) tR =

3.10, (W, “ﬁeﬁ@é oﬁs%%’lﬂmgcg%oﬂz‘!é%bé 240 alé/lfgiucmg agentGREE3dondiod2wéll N, 2111),

1.52 (in, 2H), 3 (in, 2H), 7(m 2H), 2.06 (s, 6H), 2.31 20(m IH),

2.64 (d0 2HpowE tome elsﬁmlgtﬁpheg uggw@ﬁ 1H)

2-Brorno-4-nitro-6-t71fi uoron2et hyl - phel2yl anl Bromi ne (0.60 M) dissolved
in acetic acid (11 nmL) was added dropwi se to a sol ution of

4- ni t r 0- 2- tCarfipamadsonfetcgeherphiomyhiaeil ael V. (mhgl)leih.aé@nﬂﬂé) mei o (12 nL). The

reaction 2S"m x e _was heated 10.120C f ou p ur.ed wat er
(400 n) 2 e e Re PR G L 8t B oG o fRAR LR B rRPRE "%? 200 )
and dried iduise biecttophifio kHeshis FubiB ag bltbVaiyited eb) s@fact;momzmb@ conpound as a
yel I ow sol i d. IHNI\/R(hIlOOM-Iz %@708 S,FZF%”, 23 (d, 1H), 8.51
(d, 1H)15 30PBrEHHAH ¢ ‘Pffdtvﬁrd%aﬁ??éﬁ’liﬂiﬁfis Ay e DOFY R PR ITEES Aqueous

hydr ochl ori &mﬁﬁ?gc £Ra Miryads! Al 85136 d8o:3 10 aYest Shdw it éﬂﬂ\k‘iﬁlﬁm@ﬂxaﬂ nc dust
(8.6 g) and 2-bfonp-4-nitro-6-trifiuoronethyl-phen3hlamne (', g) in

tetrahydrofuk@mmGEDwﬂLﬁudmﬁéWﬁéaﬁtW@KVHﬁWﬂﬁ%Emﬂﬁﬁﬂ%F®PW€ﬁiﬂ@EWT“ﬁbur
f||tered and .pne z e imhi-gaghgenate (100
?}38‘0& n{t@:ﬂp— e -é,g) 2o &E’%ﬂ%’% %ﬁoﬁ’tﬂ&vg us, sedbrnRi-garkonat e (

WAt er was a ‘
ethyl acetaie, dioxane, tetrahydrofuran, acetonitrite or diethyl ether, at a suiteble

20  temperature, such as room temperaturs or reflux temperature.

Alternatively, compounds of the general formulas [ and V {schemes 2 and 3} may be
prepared by palladium catalysed C-N bond-forming reaction betwesn suitably
substituted compounds of the general formulas VII and VI and suitably substituted
morphotlines or thiomorpholines, as described by S, L. Buchwald et al. (M. C. Harrig,

3. Hang and S. L. Buchwald, Organic Letters, 2002, 4, 2885},

-2
Lh

- Compounds of the general formulae V and XV (schemes 1 and 6) may be prepared by
reacting compounds of the general formulae [V and XIV with suitably substituted bis-
30 2-haloethylethers and with or without the addition of bases, such as trialicyl amines,
potassium carbonate or lithivm-, sodium-, or potassium alcoholates, in 2 suitabis
solvent, such as dimethy] sulfoxide or N, N-dimethvlformamide, at a suitable

temperature, such as room temperature or reflux temperature.



42 m xture was extracted with ethyl acetate (2x 100 nlL). The conbi ned
organi ¢ phases were washed with water (2x 200 inL) and brine (200 nm),
dried over sodium sulfate and concentrated in vacuo to furnish? 22 g (98%
yield) of the title conpound as a red sgolid. 1H .NWR (500 MHz, DMSO- d6):
4.55 (s, 2H), 491 (s, 2H, 6.76 (d, 1H, 7.01 (d, 1H.

2- Brono- 4- o i n-4- f2uor onmet hyl. - nyl.am ne.

2- Br ono- 6- ffdtt‘? art’lY P’o‘f?é‘ﬁ%ﬁ‘&o‘% gl fprmpls {:)fhl%(raéé gfmdﬁebn prepared by

bi s- (2- br opRehh¥bhShREs oﬁt%e%@mf’éﬁorﬁﬂﬁWwith/srdtalbﬁﬂslabﬁﬁmbc gbhBelamione (4 64
nm) were mxed in 10 NN-dinethyl fornam de (119 m.) and heated to 180C for 30
mi nut es i nih@pmespiiolge pertieBRIVE S PEsEwS of f Rplladgyp ﬁ‘?‘téltyélds‘%ﬁé%ous bi car bonat e
(100 ni) t @lhyl acetate
(00 ) . R e B S b B e (100
mL), dfi emcbue{*—}édmmﬂﬁdlshﬁﬂymheSPQM} édn@mphthrled therpresgoesol Phs: ®elide product

was purified flashc Qgr a S Oof the title
- conpound aESpa?? g}nlnocwbog?egr %‘&%NS&P éf%r% ahojno aﬁsqﬁ%g%@o UV ELSD)
83% 75% a&vantwmas(taa&d\wmawbmnd&)a suﬁaﬂ@te(nmnrafchﬂ): sugh #o¢rm 4H), 5.00
(s, 211), 700’1‘%{‘5 H%l 7.38 (d, 1H), 2,5-Dicanino-3-chioro-benzonitriie.
20 Aqueous‘q‘i'ﬁ’ﬂ hPOFHE B8R 2 M 5.3 nl-) was added slowy to a mixture
of zinc dust (2.01 g) and 2-am no-3-chloro-5-nitro-benzonitrile (0.50 g) in
tetrahydrofuran (40 nL) The reaction m xture was stirred for 2 hours,

neut r allf ze§ompeinds af the seegal dgTettE- SeRT CAPLTEERISY F#EFE and extract ed

wth ethyl F@rﬁ%ﬁ&?of(tﬁ%( ATy g&h@IIWﬁ??bﬁ%gix%g%ﬂzt‘éa RRasesnaer e dried over

sodi um sul 2And contentrated 1 n vacuo to 25furnish 0. 42 g (99%yvyield) of
the title @mmpmmh@inasaaiwéuoswitn@tthelaﬁﬁlmlvp@‘ bEsEPOUHE POBVIBEY d6) 4. 89 (s,

2H), 5.13 (Nﬁlibg %n %’Bﬁ%ﬁ w}ve%tlgqchg é%uﬁgv’l s&l@mds or

2- Am no- 3-C enzonur zi e

2"5-Di am nqxiﬁﬂ@h&:@y}ﬁmamc&naﬁamuhmw&zaem sbilsas(r@eprionmeeatiplo) et her (0. 35
m.) and 30 I N-diisopropyl-ethylamne (1.25 nL) were mxed in

.M M dilfet HAFOFHPER™ e (4 nL) and heated to 180C for 30 minutes in a

seal ed m crowave process vial, Saturated aqueous bicarbonate (20 nL) was
added and the crude m xture was extracted with et hyI acetate gZO raL), The
or gani ¢ phasenneasdseishreerndial Foriale & meTen R fs Aher BTHHECP20- M3 P2 dri ed over

sodi um sul fx%é G @b f QNG ENEAL 8. bheMPEH Rl by means of cross-coupling
reactions known to chemists skilled in the art, such as Swzuki coupling, Stille
20 coupling, or other transition metal catalyzed cross-coupling reactions O.W. Enight,
“Coupling reactions between sp2 carbon centers” in Comprehensive Urganic

Synthesis, v. 3, pp. 481-520, Pergamon Press, 1991).

Compounds of the general formula VI (scheme 7}, may be prepared from compounds

[
hn

of the general formula XI, by means of electrophilic aromatic substitution well imown
to chemists skilled in the art, with appropriate electrophiles such as
N-bromosuccinimide or bromine in & suitable solvent such as acetic acid, as described
by P.B.D. de la Mare and I.H. Ridd, “Preparative methods of aromatic halogenation”
in Aromatic substiturions, pp. 103-115, Butterworths Scientific Publications, Londom,

30 1958,

Compounds of the general formula X1 (scheme &) may be prepared by reaciing
compounds of the general formula ¥I with p-tofuenesulfony! chioride with or without

the addition of bases, such as pyridine, trialkyl amines, potassium carbonate, sodIum



43 furnish 0.50 g (91% of the title compound as a brown solid. LG M
(n1/2) 238 (M#); tR = 2.31, (UV, ELSD) 85% 95% I|HNMR (500 MHz, DMSO- d6):
2.97 (in, 4H, 3.69 (m 4H), 5.59 (s, 2H), 7.04 (d, IH, 7.29 (d, 1H).

[ 2- (4- Fl uor o- phenyl) - 2- hydr oxy- et hyl | - AT bam c acid tert-butyl ester. To a
stirred solution of carbamc acid tert-butyl ester (0.22 g) in acetonitrile
(6 nL), was added in sequence at 0C: Sodi um hydroxide ($2 ng) in water (5
m); aft er hydipeprutaskongisy magngsiyn ddsee hitowpt so@Eme on ppipssivaf elepholdesmi nut es

pot assi um : I i i t : 1 mnute

hydr oqui ni 2@%%%%3’%?%‘%@ %g??%?%%fl 8‘%2%‘ ﬁé’f%?gﬂn%v)ﬂf%%g’cet onitriie (4
mL); after aSetnmintlt esdiaibet aimr tat liwbieGer@partreanctich hosphatrepdrathfear (3.3 nil,
0.5 MpH 7. §f2@‘5 after 5 mnutes enough sodi um bi phosphate nonohydrate to
make pH = 7568 “BRE*hal |y 4-fluorostyrene. The reaction was quenched
after stsiirring 3 hours at 25C with sodiumsulfite (0.20 g) in water (2 nl)
at 0C. The phases were separated and the agueous | ayer extracted with

15et hyl ac&tHRROVRENO!3br FRnyral TPHEUE Srrb (FEEMS O By &¢ praeed IR @mpaesd wit h
vater (I x 3@t denel fodu@%8! 13 Qetum sdhkfidlsGmoGANE i al @ddann idcko and
purified by flash chromatography to furnish 90 ma (57% of the title
conpound assugh aoieadtiob FYthgiohcenT #RVR (GBI, FpELMTDOIRY: sodiugsuttais. 19p) | 3. 18
(in, 1H), 3 ( 44 ( . S); 83, (M. : AH), 7.04 (t,
2H), 7.34 (S%%@Hg%lv%g)mﬂﬁ%asf%ﬁ%e%ﬁ%gh%%ﬁﬁé@%%?%?%ﬁ%r%g&bd é"lndél ogousl y:

[ 2- Hy dr bxy - @néehttated Gnidinheteid o mipten yitcrecdt hiphbropcate keamictatracia tert - butyl

. . 0 b (y .
seLor V2L UL AR (300 M D00 el B e, 19

[ 2- (2- Chi or gnphenR Ay dspXyingibh? Y| 46C80, BakBiveorRe Stiohtfic Publitafiods. est er .
Yield: 61% NWR (500 MHz, CDC13): 1.44 (a, 9H), 3.32 (m 1H), 3.51 (m 1H),
4.23 (m 1Hondenod Py, 1H), 5.19 (b, 1H), 7.20 (m 1H), 7.28 (in, 1H), 7.59
(m 1E1). 302-(4-Fl uoro-phenyl)-norpholine. A solution of

[ 2- (4-fl uoro-phenyl)-2-hydroxy-ethyl]-carbamc acid tert-butyl ester (90
my) in 8 chfCompeeidsahide @dners fgrmakedy (Schehe b BaE Bt PEPEed o THIRE) was stirred
at 25C for r- I hen t-a i - : |

parti t1 oned Batindn e, Pt FREER TP RAR: WRod AR, (TR LA UE S

pot assi um cautheinatid of bgurb)s hylihehloriganicat pharsés wapseivradsior es rosodi um

sul fate, concentrated i.n vacua and redi ssolved in dry
temperature or refiuy rempsarature.

20
Exampies _
Analytical LC-MS data wers obtained on a PE Sciex API 150EX instrument equipped
with athmospheric pressure photo ionisation and & Shimadzu LC-8A/SLC-104 LC
system. Column: 30 X 4.6 mm Waters Symmetry C18 colwmn with 3.5 um particle
25 size; Solventsystem: A = waier/triflucroacetic 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 2 fiow rate of 2 mL/minute. Purity was
determined by integration of the UV (254 nm) and ELSD trace. The retention times
(tg) are expressed in minutes.

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

by split-flow MS detection.



tetrahydrofuran (3 nL) and triethylamne (54 uL). Chloroacetyl chloride (31
ttL) in dry tetrahydrofuran (1 nL) was added dropw se at O0C. After 30
mnutes the reaction was diluted with ethyl acetate (10 nL) and washed with
water/brine (1:1, 3x 10 nlL). The: organl(g phase was dried over sodium

sul fate, concentrated in vacua and redi$sol ved in tert-butanol (5 )
Potassium tert-butoxide (79 ng) was added and the reaction stirred at 25C
for 1.5 hour. The reacti on was quenched with saturated aqueous anmonitun

gglngl“nceig fa?*gﬂaﬁl“)c ases Wef'ls dried %cﬁg%go%g%ﬁ%suﬁﬁ O%%crgjﬁ%:oenatjs?l?gd in

vacua and é@@#&pmﬁfﬁdeqmﬁphd mhué»hmte(st@SS/SBdﬂA)bﬂihtecmes,ast&ne was di ssol ved

in dry tol n der eated with sodi.um

bi s( 2- met h@%é@)%?&%ﬂh f?i?rﬁ%}] W‘d@g’fﬁé}@‘v@bﬁ DEALPEBIBSEE ) dr opwi Se
and sti 6r edSotendbiert:Qx &aE@AﬂxﬁﬁuorérAmemr@;a@(mm pFasndeenched at 0C with 10%
aqueous sodi um hydr oxi de it), andt m xture was erg:acted with

di et hyl et h‘éff't“r(a??tc’@@rfﬂ')ﬂ“ﬂ?@cﬁﬁr?ﬁidr{é@3&‘%nll\4cmﬁ‘liré§%?fW@I‘H‘? Fed over sodi um
sul fate and,goseenttab@d d p Magues b HHhRiRA 4L O@‘g nﬁﬂﬁlﬁuthPuhhﬁwés' the
conpound as_a colorless oil. LGM (mz) 182 (M): = 1. (UV ELSD)
78% 98% XBteTminef b Inevekaign o BGON (8 Arer eang Fa5RY ate aﬁm Y@@@t@l

-(4-Triflug line. Yield: 85% LC M (nib) 232(!\/[L 14); tR
= 1.59, 1(578 %@%%%L%EM%&Q 2- (2-Chloro- _phenyl)-norpholine. 25 Yield:
86% LGJONB (mz) 198 @an; tR=1.21, (LTV, ELSD) 66% 99%

4- Br onp- 2-i 5 phenyl ai net hox net.hyl - phenyl am ne
(10.0 g) d,@@ﬂ@géaqur Dtcb@g%%andl ggp?}%“ﬂ_o) a@\céE gueﬁir%l Succi ni ni de
(14.3 g) anehdhB@ed-Lackin@N7 Hirst URES, V@@tﬂﬂ@atx@&ei Qltérﬂﬁ@uirﬁ‘l‘tu?)OLS n¥nutes in a
seal ed m crowave process vessel . The crude mixture was_filtered through

Celite, dil%RUeldist HamretoryT 280 hoprmesssaeyromstr WiS R LWEPDs odi um
hydroxi de (25 Mnue, H8uhds 1and Rihne (dabrer LOOWR Nt & veF gRBi6: Phase was
dried over magnesium sul fate, concentrat ed In vacua and purified by flash
chr omat oyr aphyrings, 08 f Ut hinehiis, 40- §0°2694-16minties. B¥4Te conpound as a bl ack
solid. NWVR (500 MHz. DMSO-d6): 2.06 (s, 3H), 3.77 (s, 3H), 4.55 (s, 2H),
6.78 (d, 1H? 6.82 (d, 1H). The follow ng conpound was prepared

anal ogously HMW@%@M@&M@%WG 13 Motzonet Bypterphenyd BRAISAR. Yiel d: 80%
> bt hoxy- GEURGPE LEP OIS P2 SHEAF St slforide 59.8%D) were

13i s(di benzmédd@e@@a@@t Une) pal dsadlhd et &sn:gx)cnatmﬁaard Chemical Shlu Valuws

(2" -di cgcl ohe, xyl phosphanyi.- 10b| henyl - - di et hsyl -am § g) were
added t#° dr gre teé?%égﬁ%m(%ﬁv%ﬁiusp Howing anbnwanons are used for mu Um umf

NMR signals: s = singlet, d = cioublm‘ t= triplet, ¢ = quartet, qui = quintel, b = hepter,

)..l()

dd = double doublet, ddd = doubie double doubist, dt = double triplet, dg = doubie

quartet, tt = tripler of tripiets, m = multiplet and b = broad singlet.

25 Microwave sxperiments were performed in sealed process vials or reactors using an
Emrys Synthssizer or Emrys Optimizer EXP from Personal Chemistry or a Milestone
Microsvnth instrument from Milestone, When & reaction was heated in & microwave
instrument, it was cooled to 25°C before the next process step.

30

Preparation of intermediates
2, 6-Dimetivi-4-morpholin-4-vi-phenyiamine.
Bis(dibenzylidensacetone)palladium (2.88 g) and (=)-2,2"-bis(diphenyviphosphino}-

1,17 -binaphthvl {4.69 g) were added to dry toluene (175 mL purged with argon) and



wi th argon) and stirred for 15 m nutes under argon. Potassiumtert-butoxide
(3.70 g), norpholine (4.0 nmL.) and 4-brono- 2- net hoxy- 6- net hyl - phenyl am ne
(3.40 g) were added subsequently. The reaction m xture was heated to refl ux
for 16 hours under argon, cooled and fjjltered through silica (50 g). Sodium
hydroxide (2 M 200 nL) was 15 added and the mixture was extracted with

ethyl acetate (3x 200 nlL)._ The cophi ned or, ani c d wth
brine (ix SWERPSPY LS mAnpISy URARS ATERHES UM & Eggég ??‘?Fzg?l n vacua

The crude piioguEL RS- DEhiBRaRYint agh o?bfe%ﬁ@@éﬁﬁé%eh@; fmenish 1.0 g
(29% yield) of the title conpound as a black oil. |HNVR (500 MHz, DWMSO- d6):

' 2.05 (s, 3kpcim xgll:tu(q waygpted3o goiuior ]@H)om'sgmﬁgr rEotn, 3pﬁied gncbqr}teggd 2H), 6.23
(d, 201H) : n}%\&g}r analogousl y:
2-Metiiyl- ﬁ %r % g’A érlj%%G(fﬁ? lr?"i yggg%%??ﬁ%?g ny?gﬁnp%gﬁ&$l eld: 28% IH
NNR (5080 Myl Mﬁ%(&bﬁ)&ﬁ{} ﬁLlBTk(esort@H)m oa8i8 phitses Hehe, drBd7ge(magnesipn 4. 67 (s,
6.75 e

4 (3 5- Di f|g}c§]08r“63|_gf1 cﬁ’?‘far“% ‘%ﬁ%&ﬁ%ol%ngrcﬁholnfoﬁgm s i tgsoiped i Gt S0 L benzene
(4. f95 gzj alquo(]O@L $’$tbﬂ§mk@@elicméyﬂada®{g@gg}&ad gbncmﬂta&e&ﬁmieduamfchmysl hcﬁ:rgtz hyI6 -
suLfoxide (40 nl) and cooled to 1 ar VIOI’ In 5 L
was added (éﬁH%tB YOeHE Htls AORPRERG S II’TBV\%%%E% %ﬁ&%‘gﬁdr sti rred)
under argoauh Bahf d?@m(mﬂjmm@,wp&mw 5 BUINER \6U80 *owment:ﬂsatm @sn vacua.
Brine nd the product was extracted with ethyl acetate

(3x 50 llﬁfL) G@hé%éﬁﬁl}ﬁedgb%xsﬂﬁ)ebé%%éébmre dri ed over magnesi um sul fate
and concentrated in vacua. The crude material was nurified by flash

chromat ography to furnish 2.49 g 46 (37%yield) of the title conpound as a
yeI I ow soI immmm(%@zmmwmm@‘»a@ycz‘;@n@z;ac(emmidw 3. 69 (t, 4H, 6.87 (d.

| uor g hal.i n- he N t drochloric
aC| d (4 2 I‘Wé% ?}EQWV\%%%% aﬁﬁx?u?mmg?%ztly?é@ ust ggrgg “and
4- (3, 5- d|fl&ggograﬁlmgwtg{ogn@}lagmﬂm)mmmdn@ 5@04% g)mmuteﬁhﬁaba}w of uran (40
m.) cooled to OC. The reaction mxture t&@{:j % Prred Lél‘ at 0C
ite

and 2 hidur SEFOPHEDIOPAS VideakltS rﬁ?‘r“r?f‘k‘[aﬁf’@ B 16”lrjgfh ite (10

g), concentratg {BGUQ0RRe BT nf | &8hrie §liashoehryasmat egrapty to furnish
1.96 g (90%&3%% dltﬂc%{ th e°1oum corrpéund as gvvhlte solid. GC-M5 (ni2z)

214 (M); tanmp@naasammmrnmmi (Tsl@@nm@rodwg@séﬂ@ad wighayy fgfher gygjiicagorgg (¢

4H), 4.53 ( 6,57, UV, E %, 99%. ' NMR (300 MH

2- Chlor o- 4- fﬂ |I\r%o BT S 0 %yol (g\én%lsg%’l%{a’? ’ 2 -

4-Nitro-2- tondlgormmrm;, phiz iy A0t A2 (0558, Y7 emd?B0- EHISdE.oSUce? ni mi de (4.0

g) were_l5suspende acet n ol ) and heated to 150C for 10
m nut es2¥ n émsgéh g rowapv’e r:ﬂ"évcgsgéj@lig11 Et hyl acetate (80 nlL) was added

and the organic phase was
2-Bromo-4-nitro-6-rifiuorometivi-pheryiamine.
Bromine (0.60 mL} dissolved in acetic acid (11 mL) was added dropwise 1¢ 2 solution
of 4-pitro-2-wrifluoromethyl-phenylamine (2.4 ¢) in acetic acid (12 mL} The reaction
NS mixture was neated to 120°C for 2% hours, poured into water (400 mL) and filtered.
The coliected solid was washed with water (200 mL) and dried in vacuo to furnish
3.03 g (91% visid) of the title compound as & yellow solid. 'H NMR. (30¢ MHz,

DMSO-dg): 7.08 (s, 2H), 8.23 {d, 1H). 8.31 (¢, 1K)

30  Z2-Bromo-6-rrifluoromethyl-benzene-l 4-diamine.
Agueous bydrochioric acid (2 M, 45 mL) was added slowly to 2 mixture of zine dust
(8.6 g) and 2-bromo-4-nitro-6-irifiuoromethyi-phenylamine (2.5 g) in terrahydrofuran
(50 mL). The reaction mixture was stirred for 1 hour, filtered and neutralized with

saturated aqueous sodiurn bicarbonate (100 mL). Water (100 mL.) was added and the



washed wi th 5% aqueous NaOH (2x 50 nL), water (2x 50 nL) and brine (2x 50
rn.L). The organi c phase was dried over manesi um sul fate and concentrated
in vacua. The crude product was purified by flash chromat ography to
furnish 4.9 g (75%yield) of 20fne tit%g conmpound as a yellow solid. "H
NIvIR (500 Mz, CDC13): '5.35 (b, 2H) 35(b 1H), 8.37 co, 1H). The
foll ow ng caonpound was prepared anal ogous|

2- Chl or o- 6 THBRHY YRS £XRrEtehHE AV ateRE. C23W @,Id Thympmbpagd QEFNICEBHTS Mz,
DVBO-d6) :  ZyellwhsheBWth v@ﬂé%}( @0 rﬁb& and orBQ (ﬁ@b mﬂ:ﬂdne@ o0 s&ﬂumjsﬁfatﬂ

- N-(2- Chi or o- 6-i net hyi - 4-ni n-oi nh eny 1)-2-cyci openQ 7-acetar7id

2- Chl or 0- 6-2n® EIRPIZRIae szecmgrml&hmﬂa (G sggidhﬁdh@VM@q@mlydwm
chloride (gcﬂ gﬁmg Qd}?zsﬁkvyd@ n4§§§5t Qﬁﬁtéﬂ,ll {@ggzﬁlta_}%@q heated to

150C for mnutes i'h a sea rowa ‘oces reaction

m xt ur eSwasdcldbl ed to 0OC and the precipi tat ed product collected by
filtration and washed with cold acetonitrile to furnish 5.5 g (58% of the
title conpound as a yellow solid. IF., NNVIR (500 MHz, 47 DMSO-d6): 1.24
(in, 2H), L-BSmod-ndkdioiik-108- &Wu&ld)neﬂ@l BHeryidinine. 1H), 2.30 (s, 3H), 2.38

d, 2 8.15 (d, .1 8.18 1 8 S,..111). The foll ow ng conpound
\(Nas p,l-_i)epar e?ngl(’i‘%ﬂ g}wwemyl-b‘*nzentbl 4- a1am:13n=(('> 21 g}, D)IS {2- bromcwtnyl)\Yt\fle*g pou

N- ( 2- Chi , 4 Y t 5 t de Yi el d:
72((%) IHN%O( %Bﬁmaz\ mﬁg%mﬁgian% e((?a,a‘mﬁgm refﬁ(ﬁgydﬂzzwa?e7ahgl(gt IiH)

7.21 (M0 2Hy.N-Gime@ytfemamgle (9. mM)a(r:dh°a_tP9 to 0.’1@ forcp0 mimytes T2 FFlef s, 1H) |

2-Ch 6 L
Lo o FARHSE LN R BA L R0 s A00GEL R i Rrt) v
4-nitro-6- tm&dmmmhwttfqamwmammece(m»@Golm) €he atpypdic gheseans (40 nl). The

reacti on m xt s stirred for tered through.silica and
concent r at 8% F\ fgter ( emt)r?f&émﬁrg%ﬁim BYﬁirF?oé'ﬂfrngylxi?tfgédh

c hlr 0 gat ﬁlﬁ/lr? a&ﬁﬁﬁaﬂn@teﬁ% heSh. %&rgae(;%&@m @hs ﬁnﬁﬁiédl ﬂ}, If&s@ aﬁmmdrapsy @ bl ack
sol i

WQ;) 3.44 (b, 2H) % 156, 77(d 1H),
6.86 (dlo | HM #he?%émw gﬁnc%t#wﬁmgnwraef%%o@p%zfi@&%
N- (4- Am no- @rehloro- 61 mekh Y sPem,1YsoR- @mﬂ«ﬁp@onwma%m@tdgs.d@g (m,

4H), 3.70 (m, 4H), 5.00 (s, 2H), 7.00 (4, 1H), 7.38 (d, 1H).

2, 5~Diammo—f»’—c?ﬂcro-benzom‘ﬁ*z‘ia.
20 Agueous hydrochloric acid (12 M, 5.5 mL) was added slowly to a mixture of zinc dust
(2.01 g) and 2-amino-3-chloro-3-nifro-benzonitrile (0.50 g) in tetrahydrofuran (40
mL). The reaction mixture was surred for 2 hours, newtratized with saturated agueous
sodium carbonats {30 mL), and extracted with ethy! acetate (3x 50 mL}. The
combined organic phases were dried over sodium sulfate and concentrated in vacuo 10
furnish 0.42 g (99% yield)
DMSO-de): 4.89 (s, 2H}, 5,15 (s, 2H), 6.64 (¢, 1H), 6.85 (d, 1H,.

1~
Uy

of the title compound as & red solic, "B NMR (500 MHz,

2-Amino-3-chioro-3-morpholin-4-vi-benzonimrile.
2,5-Diamino-3-chloro-benzonitrile (387 mg), bis-(2-bromoethylether (0.25 mL) and
30 N N-diisopropyi-ethylamine (1.25 mL) were mixed in N N-dimethyliormamide (4
mL) and heated 1o 180°C for 30 minuies 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 w1th water (20

mL) and brine (20 mLY}, dried over sodium sulfate and concentrated i vacue 10



Yield: 69% IH NMR (500 MHz, DIVISO-d6): 1.21 (in, 2H), 1.57 (n, 41{), 1.76
(I'n, 202H), 2.00 (s, 311), 2.23 (d, 2H), 2.26 (m 1H), 5.23 (a, 2H), 6.36
(d, 111), 6.48 (d, 1. 8.98 (s, IH).

N- 14-i fini no-2-chl oro-6-i net hyl - phenyl)1 2- (3-fl uoro-phenyl)-acet ai ni de.

88A. I H NWR (500 M-lz DIVBO dé): 1.90 (s, 311), 3.62 (s, 2H), 5.26 (s, 211),
6.35 (d, 1H) 7.07 (dt 7 (m 1H),
9.34 (s, f’-l)rﬂlﬂzﬂéﬂmd%‘nw %?Bﬁacrmwu&dﬂaé’rqwWlé?%ﬁ%%%ﬂﬁwa enyi am ne.

2- Chl or o- 6 I yoronehhy | =henzeng ody 4 hank neod ¥, BMSO-dg): 2.97 (m.,

bi s- (2- chi hyl)eth (177 'mL) "and sodlumlodlde(Sl my) were mixed in
acetonitri P:E} 3(6195(BWL4)H)ai1&9 redled-030¢.0H6BEf&riEl. hour in a seal ed m crowave
process vessel. The crude m xture was concentrated in vacuo, redissolved in
ethyl acetate (100 m L) and washed with water (2x 100 nL) and brine (Ix 100
m.). The o{gam}?@uqah@ﬁazylyashﬁbﬁ»eht@ﬁﬁcamm;mmrsb.n&;ﬂaﬂef and concentrated in

nmoue . The crude roduct flas chromat o t.0 furnish
940 ng (24%P OFIE R eobet & zai%ﬁmcaé %5“‘@/% %?E“ﬁ o1 & eakSp ﬁF”‘UZ’é“M @o

CDC1. 3) 344 alid xﬂl-siéqueace&ﬁ 060 Sodivhhydrdxid® ({mg Adware (DALY Cii‘cerlH) 7. 06 (d,
111), N-(2, 6-Diisoprop ni tro- phenyl)-4- ni et hyl - benzenesul f gnam ci e.

52, 6-Di i SOprBmyes s ehyly ﬁ’ﬁméﬂ(‘lﬁ‘”éb%r#_@} aive [ aRRVEbPUEHRE $FREAYE chl ori de
(2.00 g) d - jike) QC for 10
A e g e

di | ut edowi tiha-éistyitetiaes €2 atne) i kOctotijriiaffdmvisified? wittespdpoht Or7 tllacid (2 M

10 nL) and bri e prga dri. d r jum sul f at e,
concealtraté’&i f%?séﬁ&&?l—%ﬁégsﬁgpghgjégl{ @ﬁs%;}lvagmm f‘gl (?8%%? Si?ﬁ%%{s nL) and
wat er (60 rgiphosPERE hondBidehtd BQnatk)prand. éﬁoghdﬂmmymﬁﬂoﬂas(}@mﬁgﬁ@) wer e added

successively and the reacti on m xture was_he to 1 pf 12. hours. The
m xture m§5%%@PéWStQ§3@€d%ds%@Eéd“i”¥ﬁ%%c§ FEFu ﬁg n@)mafﬁgl filtered

to furnish 0 L5500 Aeote tdvovessatibdlwithH NVR
(500 MHz, (:%%:Q17 ngﬁé@ogo,fhetlﬁz}%%swﬁ SZ% (s, Lb%%fi%sﬂqs 0§10'9 a(u n, 2 | ,Wg 29 (s,
1H), }238 (@hvmqwusggo fd,). The)compingy O(‘@DI’Z]%HS"S were washed with water
N-(4-. 47“' 20’ 1(6. diLg 8‘?@'&“8@&{&1&1@%?%’3/ QofseMBLAY bz %%ﬁ%&&&&@%m@e To a
suspen5| on f‘ RP )Za% dr 1'sopr opy tro-phenyl) - 4-

' oenzenesudiromatticteh( & FHZig) %0 mg éﬂ%a)rmﬂtne(lﬁtﬁb FOMPPUNAES aa@z/iém%ftlannous( I I )

chI oride dih th r s at 0
hour. It mﬁ%‘% é)q]}}%é gﬁ@(‘ cE "‘(%3%% ﬁL? {ﬁl s'“tBRIglng bgs(]?(:gP th soI id
sodi um hydr axkdg, Qgﬂ) 4002 @ntrdi butedHw I @, IIyII) acetate (100 niL), The
suspensi on was filtered and extracted with et hyl acetate (3x 100 nL). The
combi ned organi ¢ phases were dried over sodiumsulfate and concentrated in
vacuo The c HCE RS PRLE LiedB¥ndibashkixchr omat ography to furnish
2.60 it (76%49&:‘?}&{‘)@ﬁl - |tae conp?und as; an of f - vvhlte soljid. 12-1 NMR (500
MHz, CDCl 3) [?%&@4 d?, (’112@4)401 omely Pl gyl canpanyip goid S Uy 880D, 2H), 5. 74
(s, lH) 6. . 7 6Q_ d,gxﬁl'ﬂz %’1 Y, 3.5 (m, 2H),
6- Di i soprop iﬂg ‘f‘ho; };\%ﬂﬁé éﬁﬂ_ﬁe%% Q o {_

4.40 (b, 1H), 4.92 (b, 1H) /49 {d, I—I},76‘= (c. 2H).

B2
i

[2-(2-Chioro-phenyl)-2-hydroxy-ethylj-carbamic acid teri-butyl ester,
Vield: 61%. 'H NMR (500 MHz, CDCls): 1.44 (s, 9H), 3.32 (m, 1E), 3.51 (m, 1H),
423 (m, 1F), 5.08 (b, 1H), 5.1 (b, 15}, 7.20 (m, 1H}, 7.28 (m, 1H), 7.59 (m, 1H).

30 2-(4-Fluorc-phenyl)-morpholine.
A solution of [2-(4-fluoro-pheny!)-2-hydroxy-ethyl}-carbamic acid rerr-butyl ester (90
mg) in dichloromethane (1 mL) and trifinoroacetic acid {1 mL) was stirred at 25°C for

1 hour and then concentrated in vacuo. The residue was partitionsd between ethyl



30A m xture of '

. 1\ 144- am no- 2. 6-di i sopr opyl - phenyl) - 4- net hyl - benzenest dr onam de (346 ng),
bi s- (2- bronoet hypet her (151 ulL), AT, Al-dii sopropyl-ethylamne (0.53 nL) and
.7\ 1-nethyl pyrrolidine (1.0 nth) was hgated to 180C for 20 minutes in a
seal ed m crowave process vial. The m xture was diluted with ethyl acetate-

(20 nm), washed,-4 V\,i br| and sium

car bonat e (aggﬁf’ﬂs m§%8“ Fgateov L%?ggso%nm%f ?3?%%%&% E'g“organ%lg%mp ééﬁgﬁz was
concentr at echsidne&/awao@m@lsnﬁats:sﬁd:enedtedm eaaab ghdiredisefivesiihfitsr i ¢ acid (1.9
mL) and wat er and stirred at 40C for, .3 hours ni L) and

wat er (30 ﬁitsahmﬂén%m AL by ey FRe P “&ésc%%fgﬁquéé}ng%@gé‘I%H“ 5pot assi um

car bonat e. W%ﬁ%ﬁasesﬁyﬂg%%&a@dﬂ%&n@e gldyl Aﬁee}o%ﬁuﬁ.émm%ﬂacﬂba and the

conbi ned organi c dried over sodiumsulfate and concentrated in
vacua té fuvacsldslmeﬁ@'ﬁthmhs(l@@%uélf@mhbmd visbet withowrdbase @ Waktemsol i d. LH.

R (500 W, OGS 20( S o A QR (eeiiles 3880l 410+ 349 (b,
2H), 3.87 (M A" B9 g

N- (2, 6-Di etrh@ﬁ?{soéﬂ:vddam wphemol}{} ALdtdmeNbenzenresuld ¢Hfamizcves added and

2, 6- Di et hyl - hen anin o and ar a-tol uenesu chl oride (2.00
g) were di s@ [538 I’iﬁﬁmﬁ&a{}" ﬁefo{qz}g RS fi%ﬁ‘f:‘*%%ﬁ 2 nutes in a
seal ed m CrONBYE RRGESE cMbake ﬁﬁhﬁ?a&ﬂ@xﬁrhﬂ&lﬁi@éﬁﬂ aaaateqmmm)wth et hyl
acetate (10 nL) and washed wit ochloric acid (2 M ) and brine

(10 nL)!0Thelrigatiesdpshgase WSW@%@MW ST A& F%&%C@mf@ ®efit¥at ed in
vacuo and S@ rbgﬁ rhids QAo €5 @%ﬁ'g) o rdsfibd wahgls W8 hn 66Qoibbde) . Acetic

acid (60 in | umnitri te wer e added successively and the
reaction ni @t@h%smgemamqa@dmmmw m(%@ﬁhgweméymmlwm tooled to

25C and pou intoic 200 Ld t ium

hydr oxi de a{ﬁ %‘P%’E‘E %mﬁh@ﬁ‘ﬁﬁr a%n&(;%{n %l) Cefgt)g%@% %@%@‘%%?’%%d organi c
phases wer e%mmcat it m&rklo%eaq@b@hske&uﬂmymaﬁdee{d ndyeindsdinimos wiaf at e and
concentrated in vacuatofurnlsh : jg‘f of the tjtle co 1gélnd as a

yel | ow Eyr uemalcndwﬁe @by e COPDGAC pReanig ppases wei 3.30
(m 411), 8@% g&‘mm%'ﬁ&zat; bn® gor{cdntragéld]i)z wadud38 fﬁl%.tsh 8bhing (94%) of the title

N- (4- Am no- di et hyNphenyl ) 4 hyl - benzenesul fonarni de. A sol ution of
sodi um di t hp@mpmtmd(a?ﬁzolng\?ssmﬁi Lﬁﬂ‘éﬁ (1@6) h$d) e s: &dﬂbaﬁ,t@ EL8Put%n of

N (2, 6-di etE -4-nitro-phenyl)-4-net hyl, benzenesul fonam de (309 ng) in

t et rahydr of é’n (6 rn.1_,) and the resulting m xture was stirred at 50C for
20 hours. 30After cooli ng t he vvater was was saturated with potassium

car bonat e and extracted with eth acet at e éu? 10 mL). The conbi ned organic
phases #ere dff W%YOWW% %’F‘Teeaag%lﬁe ftrated in vacua and purified

by fl ash chrpo(qagtrgegjga@taypng;g_;ﬁ&bmzﬁ@ 70 mg (259% of the t|tIe conmpound as a
of f-white solid. The product was used di rectr&/ Lh Sé)h hol OWI ng reaction

wi t hout speciielgl B%ﬁwﬁéﬁ%kﬁﬂzhﬂ%hﬁ)s‘@)“ L.3%

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

4£-Bromo-2-methoxy-G-methyi-phenylamine.

To 2-methoxy-6-methyl-phenylamine (10.0 g) dissolved in acetomitrile (200 mL) was

added N-bromosuccinimide (14.3 ¢) and the reaction mixture was heated to 145°C for
30 15 minutes in a seaied microwave process vessel. The crude mixture was filtered

through Celite, diluted with diethy! ether (200 mL) and washed with sodium

hydroxide (2 M, 2x 100 mL) and brine (Ix 100 mL}. The orgamc phase was dried

over maenesium sulfats, concentrated in vacuo and purified by flash chromatography



N- (2, 6-D ethyl-4-norpholin-4-yl-phenyl)-4-inethyl-benzenesul fonamcie. A
m xture of N (4-am no-2, 6-diethyl -phenyl)-4-nethyl -benzenesul fonatnide (70
ng), bis-(2-bronoe,thybether (33 pi), NN-diisopropyl-ethylamne (115 ulL)
and 5 N-nethyl pyrrolidine (0.3 raL) wag heated to 180C for 20 mnutes in a
seal ed m crowave process vial. The m xture was diluted with ethyl acetate

20 ), d.wi 30 L d. saturated
E:ar bon?at ev\%)sé%enﬁhvgl‘{ F‘#) & éjée et f@’%ﬁ%?ﬁaﬁ?ﬁa@é‘d&%ﬁ@%ﬁ@@ﬁ@%hg? e was
concent r at BAISMaYAT00 (4 OHE.W.TH SNSHB4HE (£ 9HY)6. 74 (d e, kil (e, eonpound. LG MS

(mx) 389 (Myr); tR=2.77, (LW ELSD) 57% 10 98% The crude product was
used without further puri fi cation. (3, 4-Difiaoro-pheiryl)-acetyl chloride.

To (3, 4-di frhyfbmgwﬂneaa}ﬂpbuﬁ&%é Greffibfadafoddud): di ssol ved in _
1, 2-di chl or oet hane ( added thionyl chloride (5 nL) and the m xture

was ref uxéer“mer“fJif@efthtﬁ B’{fbﬂ@d@%ﬂef% -Phergbmindhe crude m xture was

concent r at va r 2 1.00% of the title conmpound as a
yeIIOW0|I%q?l|&IK%\9I§ %ym%mﬁ g{ (s /()ZH) 7.00 (in, 1H)rm711(m

1H), 7.17 (i n 1 . The follow ng corrpound was prepared anal ogously:
20( 3- Fl uor ch qrid ield;, 99% IH NVR (500 MHz, CDC13):
"(a, 2H), % °1eg ’"gTﬁ%’}X%o@ﬁ? W]'”"%quw gf‘s’ﬁmfl n, 25 Conpounds of the

invention Agd(dibadeiiidnemsalehmliadinhhese Wd&cﬁﬁo}{ h?xphd%\bﬁiﬂvl on may easily
beed by nethods | cnown to t?] per son skilled in the art, Example 1 301 a

N (' 2- Bf oi éRbany! ﬁdflbﬁ%qlﬁi%‘ﬁz?ﬁ}}i’ @@r&M%?Mﬁ%wtﬁﬁ‘gwémém%@meaoro phenyl)
- acet anzi dey, #2585 WPsfrHP O uﬁéer@rédﬂ ﬁbﬂé&ﬁ%hﬂ&oﬂg@(ﬂ%%m ne (0.236

g) and 4-fluorophenyi acetyl chloride (0.105 rot) were dissolved
acet oni t ri [morpimling (4.0 aﬁd ang $-hemp dnetpox50@etior-pag ikt &40 3 v@ras eal ed

T or owave. RLAGEIRAL VAL EL (RSO e pdded Ando ! e Rradyst vas

extract ed e or gani ¢ ases were washed
Wi th brine af&f, edo)ed aﬂmfﬂmdre(d\mrrmgmgn&s(aa@) Sokifuat Eycﬁmddec@riﬁelﬁ@m?t)e&dam n vacuo.

The cr lllg € pr 8 ddua%% thméansnm elvxl;als %g’r:ra ed %156? &@E&g&ﬂ E@OD 1?1%)&%& combined
organic phases were washed with brine (1x 200 mL), dried over magnesium sulfate
and concentrated in vacue. The crude product was purified by flash chromatography
to furnish 1.0 g (29% vield) of the title compound as a black oil, "H NME (500 MHz,
DMSO-dg): 2.05 (s, 3H), 2.91 (t, 4H), 3.69 (1, 4H), 3.74 (s, 3H), 3.95 (s, 2H), 6.23 (4,

20 1H), 6.39(d, 1H).

The following compound was prepared analogousiy:

2—Methv!'—4—morpiwEz'ﬁ-4-vf-6~n*i7’lu0romez‘hvinvhenyiamim.

Yield: 28%. "H NMR (500 MFz, DMSO-Ggr: 2.13 (g, 3H), 2.93 (1, 4H), 3.70 (1, 4H),
25 467 (s, 2H), 6.75 (¢, 1H), 6.99 (d, 1H).

4(3,5-Difluoro-4-nitro-phenylj-morphaline.
2.4, 6-Trifluoronitrobenzene (4.95 g) and potassium carbonaie (4.63 g) were mixed in
drv dimethy! sulfoxide (40 mL) and cooled to 10°C under argon, Morpholine (2.56

s L)

30 - mL) was added and the reaction mixture was allowed 1o 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 exwracted with ethyl acetate (3x 50 mL). The
combined crganic phases were dried over magnesium sulfate and concentrated in

vacuo. The crude material was purified by flash chromatography to furnish 2.49 g



5 furnish 0.027 g (9% of the title conpound as an off-white solid. LC M

(mz) 462 (MH); tR = 2.84, (UV, ELSD) 96% 100% 11-1 NIYIR (500 Mz,

DVSO-d6): 3.23 (m 4H), 3.62 (s, 2H), 3.72 (it, 411), 7.14 (dd, 211), 7.19

(d, 1H), 7.35 (dd, 2H), 7.46 (d, 1H, 9278 (s, 1H). 10 The following

conpounds were prepared anal ogously: | 2 Q/cl opentyl N- ( 2- br ono- 6-

wor oi net hyl - 4- monahol i n- 4-yl - phenyl) - acet am ¢ Yield: 22% LC- M (nfz)

436 (M1 +) (J7F/R3’1%1d?°©@e ﬁ(ﬂ@\s’ommz@é)as 97%10\98@@@#&@@( SeOMIAR DM 45) ;1. 20

(it, 211), 211),- 1.77 (m 2H), 2.24 15(m IH, 2.26

(d, 2H), 3 2§§pﬁ1ﬁm4°1) 433575(g (d?Hé)lE) 7.19 (d, 111), 7.46 (d,9.46 (s, 1H).

.1c N-(2-Bronl o-4-norpnolin-4-yi-6-uoronzet hyl - phenyl ) -cycl openryi -

pr opi onam de. Yi el d: % ,LCMB,(m z) 450 Vac); 1R = 3. 0, (UWV, ELSD)

B0y SE36 “RRRRCOXCE B BB GY (. 2hy) 149 (i1, 2H - 1.56 (M

411), 1576 Contenghled hdaBOhioAy adith4.2 A2 fvab biddsdlslwly 3o 2hikimae ofiiine Yinst3. 72 (i n,

4H), 7.18 d 1 d . -

N- ( 2- Chl or gk?&%'ﬁﬁ3éﬁaﬁﬁ%oﬂV Hh§‘§6%§3?é¥méﬁ é | BHEYY S5 Hi onani de.

Y' el d: 24%(4(1—1@LW§)C(\5H %)0°87 hd I NER iR wa@théﬁ) stirtdd\or Eh&@)at @”Ef’/&ndloo% 111
vIR (500 MHz, DMSO-d6): 0.90 (m 211), 1.23 (in 4112l 211),

1 64 (m 1Piouwsat 26°Q. rﬁhezxqaf}wn e (Has 1 “G thropgh Cate 41019), 003%71 az% 411),

7.37 (s, 2 o o (90% vie e

N-(2-Br om%%L%trgS%gP&gﬁAA ﬂ%gﬁ %ag}r"oa Vt%rﬂmls%l% -(geé%lkgﬁgxthyl

pr opi oiénm dale c¥inpbahd a:lsQ%rmLeCSOMS Q@ﬁﬁ&)mﬂlﬂﬂﬂ((ﬁwai ‘it)=3 @Jr {H2R 890 (UV, ELSD)

97% 99% 5 o 16 (it, 311), 1.27
(M 111) 1@%%%%)%%%%@&6%@%? o*‘%mﬁé%ik&‘:“%fs27 Et, 2H),)3. 23
(m 4H), 372(|n 4H), 7.18 (d, 1H) 746(d 1H), 9.47 (s, 1H).

| j N-(2-Bronp-4 pholin-4-y7-6-trifl uoronet hyI phenyl) 2- (3-fl uoro-pheny0O-
zacet ani de Wééoao-ﬁ%@e oy %@WWW@ TR = 2.85, (WY, ELSD) 98%
39;@0 (NIMI? (gﬁ)&:&@ﬂwmﬁ%(flﬁﬁ}n@% D}%ngﬁmﬁﬂn(, @mﬁ ]\@n&r@suﬁfﬁ%ﬁaé(ﬁgﬂg(;vd(ﬂg 4|i|)H)
101g N-152- Bruspanda wocplesiti-(43 gﬂi& mkﬁaﬂda@m@r&mﬂ BHERTA T 2 57375 onani de.

M_g! levég/o %b%\%_@d%%cégs %ZEQ% chta%al%gﬁ ot ﬂu@as@d%@ an%.gtgﬁm%%ﬁ@ nﬂ_aHa (N%B Sfﬁig)o

7.19 (d, 1Hyashgd 4%h(8p adnd))ps Y228 (550 mIH) w%ﬂ (Bh 30 ml) and brine ('?x 50 mL).

1V- (2-B A- hol Yi el d:
76%5 |_Cr ﬁ/go@b‘i@ :’ag’f’sé’f’?R?ﬁ“)S ‘lgo"”’ ?agjgesg%%)mﬁ%%)‘% @“%éy% T?‘&’;o iy
DI VI SO d6) : cRd@8rofifict valhpurihie®By fiash chiaroRad 16 turni@hi,5 d(72B484id) &. 72 (| n,

20 the title compound as a yeliow solid. 'H NMER (500 MHz, CDCl): 5.35 (b, 2H]), 8.35
(b, 1H), 8.37 (b, 1H}.

The following compound was prepared analogously.
2-Chloro-6-methyvi-4-nitro-phenviamine.

Vield: ©5%. 'F NMR (500 MHz, DMSO-dg): 2.22 (s, 3H), €.56 (b, 2H), 7.89 (d, 1H),
8.00 (¢, 1H).

[
h

N-(2-Chioro-6-methyl-4-nimro-phenyl)-2-cyclopeniyi-aceramide.
2-Chloro-6-methyi-4-nitro-phenylamine (6.0 g) and cyclopentylaceryl chioride (3.1 g)
30  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 1o 0°C and the
precipitated product collected by fitmation and washed with cold acetonitriie to

furnish 5.5 g (38%) of the 1itle compound as a vellow solic. YH NMER (500 MHz,



4H), 7.18 (d, 1H), 7.46 (d, 1H), 9.45 (s, 1H). 20ii

N- ( 2- Chi or 0- 4- nor phol mt -y1- 6- nbri uor onet hyl - phenyl) - 2- (3-fi uor o- phenyl) -
acetam de. Yield: 21% LCM (n/) 417 (M); tp, = 2.84, (UWV, ELSD) 97%
99% I H NMR (500 MHz, DI MSO-d6): 3.23 (4n, 4H), 3.67 (s, 2H), 3.72 (m 4H),
7,07 (dt, 1H), 7.15 (rn, 3H, 7.32 (d, 1H), 7.36 (in 1H), 9.76 (s, 1H). 11

Chi or o- ~4-yi-6-tntl h
v (2o o B R a2 1%@&%&%“’%%92'%293% SR o, 2500eTH
NR (500 Mg axNBs ol & Aulim, o2kl 350 (i, 249, 1,60 (in, 219, 176

(in, 5H), 3.23 (rn, 4H), 3.72 (in, 4H), 7.15 (d,
1H), 732(d 1H) 940(s 301H) Exanpl e 2 2a

2- Cyci onene‘rylgy%}lr &j‘gr‘% oﬁﬁ&%ﬁé %eaghaggwgt ol i n-4-yi -pheny7)-acetaz de

53 Bi s(di benz one) pa ) and
(21-dicycl M@x@hlpfmé—pﬁdr&lim:tpmmm@% xu@oﬂeh»j}a@tnnnée (38 ng) were m xed

dry d T t
were added REEATP o m AT b MR AGI, B i panty Pk el 4B 200 gy
pot assi um t7eritnh aHoXi. e, 201y ) 4 andHS, 8. hd mﬁph@luaqa 1(&3.0 mg) and the

reaction m xture was heated to 90C in a sealed 4 nL vial under argon for 16
hours, cooled and filtered through silica (2 g). Water/brine (1:1, 4 nL

t ot aI) was -added,. g@gﬁﬁj}gm%ﬁgg&em\@@%_gm@m ed with ethyl acetate (3x 2 ni T
). The conbi ned organl c phases were dried over %Eey um sul fate and

concentlf at eberip agid ctramiThes eddgd sloplolucias e firedl by epidpathdtPve LC MBS

(MT); LR R B o D0 e S Ao S Coacas bare.

prepar ed amaxogowust ytirretFof2bhour, filtered through sifica and concentrated i vacuo. The

2- I tyl s N- d t he Li.n-4-A- - tam ci e.
Vel 3o Feinredie it byditf it SR P o SR R e 0850, ' ©
compound as a black solid. T NMR (500 MHz, CDCh): 3.44 (b, 2H)., 4.16 (o, 2H),

6.77 (d, 1H), €.86 (d, 1H).

[
in

The following compounds were prepared anslogously:

N-(4-Amino-2-chioro-6-methyl-phenyl)-2-cvelopentvi-acetamide,

Yield: 69%. 'H NMR (500 MFz, DMSO-dgx: 1.21 {m, 2H), 1.57 (m, 45, 1.76 (m,
20 2H), 2.00 (s; 3R, 2.23 {(d, 2H), 2.26 (m, 1H}, 5.23 (s, 28)), 6.36 (d. 1H), 6.48 (¢, 11},

8.98 (s, 1H). |

N-(4-Amine-2-chloro-6-methyl-phenyl)-2-(3-fluorc-phenyl-acetamide.
Vield: 88%. 'H NMR (500 MHz, DMSO-de): 1.90 (5, 3H), 3.62 (s, 2H), 5.26 (s, 2H),
23 6.35(d, 1H), 6.49 (¢, 1H), 7.07 (4t, 1H), 7.20 (m, 2H), 7.37 (m, 1H), 9.54 (s, 1H).

2-Chioro-4-morpholin-4-vi-6-irifluoromethvi-phenyiamine.
2-Chloro-6-rifluoromethyi-benzene-1,4-dlamine (2.9 g), bis-(2-chiorosthyljether
(1.7 mL) and sodium iodide (516 mg) were mixed in acetonitrile {45 mL) and heated
30 to 163°C for 1 hour in & sealed microwave process vessel. The crude mixture was
concentrated in vacue, redissolved in ethyl acetate (100 L) and washed with warer
23 100 mL) and brine (1x 100 mL). The organic phase was dried over magnesium
sulfate and concentrated in vacuo. The crude product was purified by fiash

chromatography to furnish 940 mg (24%6) of the title compound as a black oil. B



2c 2-Cycl opentyl -N-12,6-di nze hy7-4-(2-phenyl -thicnorpholin

-yl)-phenyl | acetamide. 20 Yield: 4% LCM-TOF (mz) 409 (M); tp, = 3.30,
(LW ELSD) 99% 98% 2d

2- Cyci obentyl - N-[ 2, net hyl - 4- (3- pyri di n4g3-yi -t hi onor pi 20i b -y1) - pheny17-
acetam de. Yield: 12% LC—MS—TCP (rﬂz) 410 (MN; ta = 2.00, (UV LSD) 99%
100% 2e 2-Cycibiventyl-N(2,6-dine

-(4-trifi AR HEAGE) 2R @ii«rﬁ?%*%ﬁﬁ* (- 48 HABAY PFL et @i di 6:00Yi el d:

6% LC—I\/S%d %3 477 (M); tR = 3.64, (UV, ELSD) 95% 100% 302f

.7\ 744-12-(.-0i | oro-phenylj-thionorpholin-4-yli 6-dinethyl-pi2enyll-

2-cycl opentyl -acet am de Yi eld: 20% LC-MS-TOP (nilz) 444 (M), tR = 3.59,
(UV, ELSD),8 (V IlOO(V ] 1 ) 121 zZ-b nzenesu 2.

2- Cycl open][wﬁ Sfpéopdﬁ%’?f @E’ %y 2- f’f}? TR ‘f phenyl ) - nor phol i n-4-y
rj phenyj}- a@ebﬁbmoplyﬁphe\ﬁlyﬁhdm 2680 mLﬁaﬁ@c(r Mt@l)lnz{é@ﬂlxc(nbﬂ’ﬂ.ehlét)&e (LR =) 3. 55,

(LTV, ELSD 0% 17 o _ . ‘

N- 14- 12- (21 eiﬂ%%savsﬁéwf)d%@w Tbpalpe o 06 CdPhEt IPHESRRAFC2- cycl openy!
- acetam dﬁncrb’tv@&e%ro@ég/wlal—%V@esﬁ[fh@slﬂ%7wﬁd\ﬁlmsd Wit Sthd-284are (T0 ML) ELSD) 77%

95% 2! 2- Q/clo entyl - '4f|uoro phenng}rmrpholln4yll -2,

6- di et hyI ﬂ‘ft‘fh‘é é&cakc’mc@eld e | miyond yree e Pry | 125 CBEPPC( ML- 1) ; tR
=3. 17, hél&%@% dﬁgg‘bve%%c(&u@%‘ﬁff%eco’ﬁc d in vacuo and suspended in 65%

ZBlcycIo 1 t-2-y N- (2, 6-di met hyl - 4nnrp lin-4-yi- peny?) acetarn

icie. BP cy@ito@ @cx@(lﬁ m@ptmdzwwcn @@eﬂp)c Aaeﬁudac(i@(@@rng) andgedinmated ©d50C for 2
hour s under_, ar o a 1.1 mxtyre t hi 1 g 5
1, 2-di chi orgg)‘evt‘ élﬁ%ecgi%cﬁwfj tagfi) % tlon 9‘@%’6 ‘sﬁgpv%%%dggrlmve a h vacuo and
t he resul t inogs mednﬁdmhIBMadEOMaStdibPCiI@S@bmd it ice water (200 mL) and
fittered to furnish 2.07 ¢ (58%) of the title compound as a vellow solid. YH NMIR (500
MHz, CDCly): 1.06 (d, 12H), 2.43 (s, 3H), 3.19 (m, 2H), 6.29 (s, 1H), 7.28 (d, 2H},

7.59 (¢, 2H), 7.97 (s, 2H).

oy
LW ]

N-t4-Amino-2, 6-ditsopropvi-phenyl)-4-methyi-benzenesulionamide.
To a suspension of N«(2,6-diisopropyl-4-nitro-phenyl }-4-methyl-benzenesulfonamide
(3.72 g) in ethanol (30 mL.) was added stannous(Il) chioride dibydrate (11.2 g} and the
20  mixture was heated 1o §0°C for 1.5 houz. It was then poured onto ice (300 ml.}, made
strongly basic with solid sodium hydroxide (20 g and diluted with sthy! acetate (100
mL). The suspension was filtered and extracted with ethyl acetate (3x 100 mL). The
combined organic phases were dried over sodium sulfate and concentrated in vacuo.
The crude product was purified by flash chromatography to firnish 2.60 g (76%) of
25 the titie compound as an off-white solid. YHNME (300 MHEz, CDCl): 0.95 (4, 128),
2.40 (s, 3H), 3.02 (m, 2D, 3.68 (b, 2H), 53.74 (s, 1H), 6.39 (s, 2H), 7.23 (d. 2H}, 7.60
(d, 2H).

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

30 A mixture of N-(4-amino-2,6-diisopropyl-phenyl)-4-methyl-benzenssuifonamias
(346 mg), bis-(2-bromosthyl)ether (151 uL), N, N-diisopropyl-ethylamine (0.53 mL}
and N-methyipyrrolidine (1.0 mL) was heated 10 180°C for 20 minutes in a sealed

microwave process vial. The mixture was diluted with ethyl acstate {20 mL). washed



acetonitrile (5 rnL) and 2, 6-di net hyl-4-nor phol i n-4-yl - phenyl am ne, (0.50
g) was 20added. The reaction m xture was heated to 150C for 10 mnutes in a
seal ed m crowave process vial. Water (25 rnL) was added and the product was
extracted with ethyl acetate (3x 25Thggconbi ned organic phases were washed
with brine (50 m.), dried over nagne5|un1sulfate and concentrated i n vacua.
The crude pr.oduct purified by flash chronmatogra to f sh 0.074 ¢
(9% of t Heith prped3 @agﬁa@eﬁaa%gat%@ﬁqwua@mw% Bvétd%{ (n| | z) 343
(M) tR %@ @bk %Mfat@'q%@)or%xépha% éa%cézﬂ%@d@é@&ku%ﬁ ré&ﬁ\é@@v&h@% 1.14
(in, 4H), 1.41 (in, 4H, 1.90 (i'n, 1H), 2 (in, 1H)), 6 (s, 61-1), 2.10
(rn, 1H), azmzm(ewﬁsulﬁlxwﬁpd @. mukmd WA, (03 m&) feriarﬁmmﬁ)ﬂ*ltﬁcé@?(lsourszm 8.92

1
% oycl mher i RS Rl %, GETROUNGE sl iR ERRRER. AELAJRMNAL R0 oo vier g
19% LG I\/Bﬁdfmlirnafazborﬁ&lméwﬂﬁ)mrehﬂsmﬁa@éd w(tlthvEsS@) (92%) niIIQ@% thePl  NVR
(500 Mz, DVBO- 2.07 (s

0.98 ( 1.22 414 614 : ,

614), 2. 15“‘{“&"111?1%{?“%”3{% Wﬁrf’ ﬁ”fétj"’ersso‘%‘f‘(“(rgﬁ’ﬁat&fé? “O%C“% t"(““si” vﬁif{ﬁ,} 8.93 (s,
3c ﬁ |(344 Mt;]m]%mm@fo@m c)f—thl:ﬁan Sorebound as a white _soilld ‘ENI\(/)I/R(?_OG MHz, o (m2)
nmet ny rmrpo heny pI anam de. Y : - z
S75 UM 1) - CPRRT 55 ol b e G st = b (b0l ThE0 do)
1.95 (s, GélsAi 5. 2- 60 (t, 214) 2.91 (t, 2E1), 3.04 (m 414), 3.71 (in, 414),
6.60 (s, 1),77.10 On, 114), 7.34 (n, 214), 8.97 (s, 114). 10 Exanple 4 4a
2 Q/cl bpenty7-N- (2, 6- di nzet hyl - 4- nor ph_oli n-4-yl - phenyl) - acet am de

- Di et hélfgé'ﬁ%z i Qlﬂzz[/]o gvké(rlwﬂpb %rﬂgnegz%{ﬁagn e and cycl opentyl acetyl

chlorlde( wer e |ssolv i'n acetonitri e (5 nL) and heated to
150C for 1Q6rAbietitybshdnylabina(lsEakhéami mrowavengpuibmes shivridd (2.004h sere( 25 nl)

dded d.th t t Al t at 3x 25 nL Th
\(l)\?;aﬁl cephgga@@ Qé?g’t"ag‘gl%é%%%taﬁgﬁ%ai%%etg g@éér% %cﬁ’l}’l]fl‘gggg\/agﬁ'eelﬁégﬁea um )sul fa’ta e

and concentfigbeevd HroVas W, Th'Ehesu@mg(iﬁlrgr@Mutmﬂpbtbvﬁacetdtebiyo falash
chromat ography t o furnish 0,138 % (20% of thebItltIe ound as an
of f-whitfe $8 Mashef CUWELY RGP T ML IR PR ting (3 m~§ STEPSD) 959 20

100% 114 I}% e (PR MrZye, %@ﬁ@mﬁ%e@éerﬁﬁa@ud iR Jaé}éuo a?aci@ast)@hdibd i®ds)y, 1.61 (m
214), 1.76 55 614) 10

2.07 (s, m 1H), e,é%QSOS(dd
414), 3.71 n@tddacuiik@ ml§ B wEsT (6@1@}; P@e@mﬁq@ 601&&4))aﬁﬂ'ﬁﬁéluﬁ“ow ry conpounds
wer e prepar % nal.o % b - ested to 100°C for 12
(2,6-Di ne h’g 9 ddF%%%é Si\éIrd\rie‘-%4efr‘Ld ta rﬁ%cr?o n-l%ar \ggsr]? cawg'c? but f/)Ir ester. Yield:
2% LG I\/B- ks (Thanih3aé v(alb’lE))e;)fleﬁ R 25 °2. aﬁﬁ ,po(uldﬂ\ﬁlt@lih)e 99920008, basified
20 with solid sodium hvdroxide and extracted with ethyl acetate (3x 50 mL). The

combined organic phases were washed with brine (1x 100 mL), dried over sodium

sulfate and concentrated in vacuo to furmish 0.31 g (9%) of the title compound &5 &

yellow syrup. YNMER. (500 MHz, DMSO-de): 0.98 (1, 65, 2.34 (s, 3H), 3.30 (m,

4D, 7.25 (4, 28, 7.52 (d, ZH), 7.80 (s, ZH).

o)
h

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

A solution of sodium dithionite (772 mg) in water (6 mL) was added 1o a solution of
N-(2,6-diethyl-4-nitro-phenylj-4-methvi-benzenesulfonamide (309 mg) in
tetralyydrofuran (6 mL) and the resulting mixture was stirred at 50°C for 20 hours.

30 After cooling, the water was was saturated with potassium carbonate and extracted
with ethy! acetate (2x 10 mL). The combined organic phases were dried over sodium
sulfate, concentrated in vacuo and purified by flash chromatography to furnish 70 mg
(25%) of the title compound as & off-white solid. The product was used directly in the

following reaction without spectral characterization.



4c

2- (' 4-Chl ore-phenyl,i-N(2,6-di nethyl-4-nol pholin-4-yi-phenyl)-acet-amcie.
30 Yield: 8% LCM-TCE (md) 359 (MW; tR = 2.16, GQJY, ELSD) 98% 100% IH
NVR (500 MHz, DMSO-d6): 2.01 (s, 614),.3.04 (dcl, 414), 3.60 (s, 214), 3.71
(dd, 414), 6.62 (s, 214), 7.39 (in, 414 9.24 (s, 114). 56 4d

2, 3- D hydr o- benzaf ur an- 2- car boxyl c¢ aci d (2,6-dinie

i1 yl-4-norpholin-4-yl phenyl)-amde. Yield: 13% LCM5-TOF (in') 353 (Mr);
tR = 2.11, ].SL[_) 9 Q09 1 dé): 2.01 (s, 6H),
3,05 (dd N-(lfﬁE-g\bze )nm%(ﬁ l%g%ﬁy; 4%@9%5%;@0@3@&%% o1 tan

1H), 6.64 Aspix@k) QfNi(‘B&n@b-’? 62é@ethv?—pn@lvﬂ-f}-nlﬂﬂ)yl-binmesmifen@hi)ie (9.138, (s, 1H).

4e 3-Cycl oh N- 6: di ,.e4- lin-4- de. Yield:
856 “LC N Sor ot Eanebte LT s it Y e AERe P95 B850 11 1 10w
(500 M, m oﬁ%%%@émm&bﬁs hedted 6o ﬁm°c21’fﬁ} 20 ﬂmﬁ,ﬁes(mla,seazw 1.49 (q,

2H), 1.63 (in, 4H). 2.06 (s, 7(( 2H), 3.05 (dd,
4H), 3.71 Wowap{q)procgssgg&(gle %’BJIE gvagglie@d vg}rl]) eﬂz}dface:tata 20 mL}, 'washed

3- Cycl openty; tii 8%@5?@})@' %@E%&%%@EM&@O’E&E&M&&MQ@?O 5. opE@Ram cie. 15

Yield: 34% , (127, ELSD) 97% 100% ,1\TMR
(500 Mz, DreviSDum6)ifad The o(guamc ey wis dge matezﬁ)*z vaquogo ferish 7AR)E  1.77 (in,

2. 071§§%> f'fb‘“ A28 ol bou M c-Risth A Ade s, 3=P34 8y 4Hlp) Bf4 (s, 2H),

9 01 (s
1V-(2, 66D Bﬁoh?h&dfﬂdﬂ]ﬁm’cWﬁ-ﬁe@ﬁlﬁiﬁh&ﬂ@kﬂleﬁpﬁtﬁqﬂlmr o- phenyl ) - acet ansi de.
20 Yield: 13% LC-M5-TOF (nfz) 343 (1vll-1.+); tR = 2.05, (I.TV, ELSD) 98%
100% iirl NVR (500 MHz, DMBO-d6): 2.01 (s, 6H), 3.05 (m 4H), 3.59 (s,

211) 3.70 &|dﬂpg@b»wpf@;1ﬁﬂ.a&e§;[ c?;b);da? 16 (dd 2H) 7.38 (dd 2H) 9.22 (S
1H). 4h N-(2,6 nzeth 4-inorphalin

-yl - pheny0-12-(8 Hibisprsprpheny-a5etes %.Q_Hil ﬁd% 9) dissaierddn | Sofficlleroptsendss W z) 331

(IVIED, = 6% 19098 e Aizcrure fluxed for 16 hours under
N (2, 6- mnetar%é%de%%?ﬁlcﬁ%% ( i§/n|ﬁp her i vu) ul.BW,% Ié?— gﬁrreltgayl -%udiwgm de.

Yi el d: 143%argdo6- NB- CF@#e iz w@osor(mrram 1 eruestoumdsh 3.3 gL 4)0Ve) EE8D) 99%

o0 141 411,300 D60 B0 00t (g, O, 2 0858 P10 g2 17 (5

1HD, 7,11 (m, 1H), 7.17 (o, 1 H),

The following compound was preparsd analogously:

20 (3-Fluoro-phemyli-acery! chioride.
Vield: 99%. 'H NMR (500 MiHz, CDCla)y: 4,13 (s, 2H), 6.92 (m, 1H), 7.01 (m, 2H),
7.34 (m, 1H).

25  Compounds of the inveniion
Acid addition salts of the cormpounds of the nvention may easily be formed by

methods known to the person: skilled i the art.

Exampie 1

30 la N-(2-Bromo-s-morpholin-4-yi-6-irifluoromethyi-phenyl)-2-(4-fluoro-phenyl)-
acetamide.
2-Bromo-4-morpholin-4-yl-&-triflucromethyl-phenyiamine (0.236 g) and

4-fluorophenylacetyl chloride (0.105 mL) were dissolved in acstonitrile (5 ml ) and



4,7 Heranoic acid (2, 6-dinethyl-4-marpholin-4-yliahenyt9-am de. Yield:

14% LCG-MS (nmfz) 305 (1v1l-1); tR =1.99, (T.TV, ELSD) 95% 97% 11-1N1VER
(5001V11lHz, DVSO-d6): 0.88 (t, 3H), 1.31 (m 4H), 1.60 (m 211), 2.06 (s,
6H), 2.26 (t, 2H), 3.05 (m 411), 3.71gm 411), 6.63 (s, 211), 8.94 (s,
111). Exanple 5 5a

2- Cycl oheptyl - N- (2, 6-di net hyl-4-norpi 20l i n-4-yl - phenyl)_-acet ai ni de,

Cycl ohept ylhﬂééfétollé’o%f% 10 gumsey 2fgcn FRECIIMGHE B‘foc?\‘-ls Nidti Waeh Aok har ni de was
stirred at r t f chl ori de
(2 M in 100 e A or o R A e e B LAt

sol vent s warheses spmveRshédwitapuee (éﬂ@l&)hénc(bsmrtma&g“saml duiedd ard de was

redi ssol ved in onl tri
2, 6-di net hff & %% H”f jﬁ % g KN neplf:bueg(sﬂ Pt C%Omatoﬁ gh%m oxi de
(0 20 gF V\Hﬁﬁuﬁdﬂﬁd g (‘Wg ofma&txbemmmtdas&mvﬁsmm miﬁdL@tM%@/ﬁj @62 16 hours

under argon il o LC phase was
concent rate@ﬂpﬂ ‘B'acug(f é[h'{i%;w&oﬁg/br%m &é@v%ﬁﬁ P&E Pash
chr omat ogr aghyit ¢ 42Ut s §2 &3340, ¢ 16%@ .ot heotd "cwpza.um asiean
off-white gg%]l EII'9 1%5}(%71 z)(345}g}(l\/|lli(3ii F%— 2t36m(uv ELSD% 97% 100%
1H NMVR (500(61;%@;96&/@31 ): 1.23 (in, 211), 1.44 (m 411), 1.60 (in, 411),
1.73 (in, 211), 1.99 (m 1H), 2.07 (s, 6H, 2.18 (d, 211), 3.05 (in, 4H),
3.71 (in, 4H), 6.63 (s, 211), 8.94 (a, 1H) . Exanple 6 6a
(2, 6- Di rfet hyide #dhowior pbropdundsiweie-nybrengd Jnadegossi ¢ aci d henry! ester, Benzyl
chloroformate (32. ng) was added to a solution of 0.15 Nl 2,6-dinernyl-
254- nor phol i n-4-yl - phenyl am ne and 0.30 M. 7\1N-dii sopropyl-ethylani ne in
1, 2- di chl or gerltanepdrbI M- 2-hromEherrifluatomasyishakerholiox - 1Ghbour sceamdde.
concentrat ed in.v . um hydr.oxi.de_( ' ) ded and
t he crude m*}&l%r-@{?“\rvgg 1\4@?’ a%%%%w}h b s)cé%' @L/Y %c%?yéi‘ %)?ﬁ?ﬁ\?fgfuran
(4:1, 2.5 ﬂ‘e&eonﬁ?ﬁm\vf:g@mt,}cmh%ﬁﬁzmq m@@em)r a%e@nlmvacm%aﬂ) wezil ssol ved
i n di met hyl sul foxide of which O g
pr epar ati ve(mdHs purd: Fé:at (5?? ﬁgﬁﬂ‘%rﬂi%h“@ ‘ﬁﬁd(lﬁ% ﬁ?éqld)H}o? ?h‘e title
conmpound as 4 %?1 oil. LGM (in/fz) 341 (M-1); tR=2.28, (IN, ELSD) 1009/0,
0

100% The folf'owi ng conpounds were prepared anal ogously: 58 6b
(2, 6- D net hyl-4-nor phol i n-4-yl - phenyl ) -carbanzi ¢ acid 2-chl oro-benzyl

ester, Yiel q:c]\ug,/:j?/ﬁrorfl'zg:-ﬁyv@or%%izzrz)—4—33917-§~rr(:@/bﬂfzgr)o'me&i@i—fnhﬁ@:ﬁ—%’—cﬁ%emﬁLSD) 99% 100%
propionamide.
20 Yield: 20%. LO-MS (m/) 430 (ME); 1 = 3.20, (UV, ELSD) 99%, 98%. FINMR
(300 MHz, DMSGC-ds: 1.09 (m, 28, 1.49 (m, 2H), 1.39 (m, 4H), 1.76 (m, 2H), 1.80
(m, 18, 2.27 (£, 2H), 3.22 (m, 4FD), 3.72 (m. 45, 7.18 {d, 1H), 7.46 (4, 1H), 9.48 (s,
1H).

b2
(@]

1d N-(2-Chloro-6-cyanc-é-morpholin-4-yi-phenyl)-3-cvclohexyl-propionamide.
Yield: 24%. LC-MS (mvz) 376 (ME); ig = 3.10, (UV, ELSD) 98%, 100%. 'H NMR
(500 MHz, DMSC-dg): 0.90 (m, 2H), 1.23 (m, 4H), 1.51 {m, 2H), 1.64 (m. 1), 1.70
(m, 45, 2.33 (1, 2H), 3.22 (m, 45), 3.71 (m, 4H), 7.37 (s, 2H}, 9.79 (s, 1H}

30 le N-(2-Bromo-4-morpholin-4-yl-6-trifluorometinyi-phenyvi-3-cyciohexy!-
propionamide.
Vield: 19%. LC-MS (m/z) 464 (ME); g = 3.38, (UV, ELSD) 97%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.86 (dg, 2H). 1.16 {mm, 35}, 1.27 (m, 1H), 148 (g, 2H), 1.61



56¢ 3,5, 5-Trinet hyl - hexanoic acid

(2, 6-di net hyl-4-norpholin-4-yl-phenyl)-antide. Yield: 36% LCM (nmz) 347
(Mn tR = 2.53, (UV, ELSD) 99% 100% 6cl Cctanoic acid

(2, 6-dit2ethyl-4-norpholin-4-yl-phenyl)samdo Yield: 47% LG M (nil:) 333
(MEMtR = 2.47, (W, ELSD 99% 100% 10 6e Hept anoi ¢ aci d

(2, 6-

di met hyl- 4 nor phol i n heny -amde. Yield: 40% LC M %niz) 319
(19 i, 560 ) mﬁ%z 5425 GO, 3,72 (s, 41D, 7.18 (&, 15D, 7464

AT: (2, 6-Di %gﬂ% rpholln yl - phenyl) - 2- phenyl - acet am de. 15Yield: 35%
LC- M5 (rﬂz?'g I R - 1.80, (W, ELSD) 99% 100% Exanple 7 7a
2-(3,4-Di chloro- phenyl) N-(2,6-clinetity7-4-rnorpi20lin-4-yl-phenyl)-acetam

icie. 203,4-Di hen red 5C for 2
hours ander g el S B b Rl R S A
dichlor@nehaﬁmg&kand 1, 2-dichl oroethane (I nL total). The solvents were
renoved in cua and. a _sol, t|o

2, 6-di met hQ‘i R oM ﬂﬁ”@ﬁ@ﬁ&@a ¥ (UNJEBSRYIRYe 99%. 'H NMR
] (N-di i sopiepyl et hykanige. mniL,A?nO.hJ gh @apletjﬁap (ﬁﬂnt)mmsvgﬂdq@ to the

resul ting aC|d chl oride. The vial was shaken 16 hours and
concentraté@%?ﬂ)véé@agHﬁhﬁééﬁghéﬁhﬁéﬁiﬁyﬂﬁbX|de (1 M 2 nL) was added and

the crude m xture was extracted with isopropyl acetate/tenahydrofuran (4:1,
2.5 nm), The organic phase was concentrated in vacua and redissolved in
di met hylo s Ulef6ta-Brbeot Ombrmib)in-gtyvibiGotuiertl-phasy sutspewedict o preparati ve

50as - of 1Rt Na TS et i e {2t ek st el B e e
fol | owi ng qsmpmﬁdswm e, pr.epar wdh, anal (urids By3 (b @H), 7h72 (m, 4H). 7.19 (&,

2-(4-Al'lyl oxy-3-chl oro- pheny%g N (2, 6-di net hyl1-4-nol pholi n-4-yl - phenyl j acet
ami de. Vi el di» 1464¢: L@l@s‘ﬁ(wl »415 Mr): tR = 2.40, (W, ELSD) 91% 100%

15 1h N-(2-Bromo-4-morpholir-4-yl-6-trifl uoromethyi-phenyl)-butvramide.

Yield: 76%. LC-MS (/) 396 (MH™: te = 2.43, (UV, ELSD) 99%, 96%. 'H NMR
(500 MHz, DMSO-de): 0.93 (t, 3H), 1.60 (m, 2F), 2.24 (¢, ZH), 3.23 (m. 45}, 3.72 (m,
4H), 7.18 (d, 150}, 7.46 (&, 1H), 9.45 (s, 1H).

20 i N-(2-Chloro-4-morpholin-4-yi-6-rifluoromethyl-phenyl)-2-{3-fi ubro—pher{yl -
aceiamide. .
Vield: 219%. LC-MS (miz) 417 (MH); tR‘ =284, (UV, BLSD) 97%, 99%. 'H NMR
{500 MHz, DMSO-dg): 3.23 (m, 4H). 3.67 (g, 2H), 3.72 (m, 4H), 7.07 {at, 1H), 7.12
(m, 3H), 7.32 (d, 1H}, 7.36 (m, 1H), 9.76 (s, LH).

25
i N-(2-Chioro-4-morpholin-4-vi-6-trifiuoromethyl-phenyl)-2-cyclopentyl-aceiamide.
Vield: 76%. LC-MS (m/z) 391 (MH™): tr = 2.97, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-de): 1.19 (m, 2H), 1.50 (m, 2H), 1.60 (m, 2H), 1.76 (m, 2H), 2.23
(m, 1F), 2.26 {d, 2H), 3.23 (m, 4H), 3.72 (m, 4¥1), 7.15 (d, 1H), 7.32 (d, 1H]), 9.40 (5,
30 1HD.

Example 2

2a 2-Cyelopenmvi-N-(2, 6-dimethyi-4-thiomorpholin-4-yl-phenyij-acetamide.



57: N-(2,6-D nethyl-4-norpholin-4-yl-phenyl)-2-(3-n-ifluoronethyl-phenyl,)-
acetam de. Yield: 18% LCM (nz) 393 (MN; tR = 2.31, (LW ELSD) 97%
100%

7C1IN- (2, 6- D nmet hyI - 4-nor phol i n- 4-yl - phenyl) - 2- napht hai en- 2-y1- acet am de. 10
Yield: 16% LCM (mz) 375 (M-1+4); tR = 2.27, (Uv, ELSD) 83% 100% 7e
3-(3-Chloro-pizenyl)-1V- (2. 6-di net hyl - 4- m)rphol i N-4-vyi-phenyl) - propi onam de
. Yield: 18%ditenziGdiBaterpu))p@REuNeT Jng) aid £'2iQBJoheiphdEbBDY!-71% 94% 7f
I\I-(2 & - f=a - fa] -~

6- Di met hyi 2HoSF BRI RERY U FEBRERPS - 57T 3R GiHET Ry FEsSHeRlTT: Adean de.
Yi el d: 44%ndef33.r@& fomnlmﬁm@éffo(t% ltr)zxcmtﬂv@@: %dﬂéd N((&Worﬁb.sm)m&@&@d 100% 79

2-(3- Brom) eyl - 2,6-di nme 4- mor phol i n- 4- pke -acet am de.

G D op B b pp e i (00 e B RS e o B s B6Eoe 100% 20
717 5 thiomorpholine (80 mﬁ) and the re:acnon mn:cure was heated to 90°C in a sealed 4 mL

2- (3-Chi oroaﬁhenyl) N-(2 -di net h 4- nor phol i n-4-yl - phe ’yl) acetarnicie.

Yi el d: 259%a] @dgirgey foy léégvr I\SWLSX ﬁn¢iiit6£3d trpysh siftagP)2) OB HRT/itiD, 7

N-(2, 6- 17 L sphen 25 Vi el d:
Deve LG Ngﬁﬁ%\%&g%ﬁ?w@%de@ﬁ% “%qﬂ%/sv ELé%)Q W&Wﬁ%%%&?bgﬁq '

N- (2, 6- Di netlhyHketombingh ofganicphgdes pdq@my@czwmawmma@éfme Yield: 24%
LG MBS | S 8% 009
2- (3, 4(3 ff’%noc‘r“%r FT(ﬁd nvéeuf) I?RF f%de@%ad&%ﬁ I%Iggd i Hreparé%\ﬂg&i&%enyl ) - acet coni

de, Yiebd: r@ﬂ%:b@a@@%ﬁekﬁ)} 036 tifit Mefquntl RLE-RISOBOF (#4~) 33 (MEESD) <09% 100%
71 N (2,

6- Di net hyl Zﬁbn@\p%ﬁ)ﬁgtf‘ 9/90’;‘3heny|) 2- (3-11uoro-phenyl,)-acetanilde. Yield:
12% LC-Ms (nil:) 343 (M-r); tR=1.90, (LTV, ELSD) 88% 97% 60

7n22-( 2- Chlor Chlghenyp N—(2 6- di net hyl- 4-rnoThol i n-4-yi - phenyl ) - acet am de
Yield: 2% Ti WHEYORPOBRES WIVE TIFparsd pakogowly: (UV, ELSD) 98% 99%

15 2b 2-Cycloperiyi-N-[ 2, 6-dimethyl-4-(2-phenyi-morpholin-4-yl-phenyl]-acetamide.
Yield: 3%. LC-MS-TOF (m/z) 393 (MH™); tr = 3.11, (UV, ELSD) 96%, 98%

2e 2-Cyclopentvi-N-{ 2, 6-dimetiyl-4-(2-phenyl-thiomorpholin-4-vij-phenyl |-
acetamide.

20 Yield: 4%. LC-MS-TOF (m/) 406 (ME™); 1 = 3.30, (UV. ELSD) 99%, 98%

2d 2-Cyclopentyi-N-[2, 6-dimethyi-d-(5-pyridin- 2-vi-thiomorpholin-4-yl)-phernyl ;-
acetamide.

Vield: 12%. LO-MS-TOF (m/z) 410 (ME); tr = 2.00, (UV, ELSD) 99%, 100%.

S0
B 4]

2e 2-Cyclopeniyl-N-{2, 6-dimethyl-4-2-(4-mifivioromethyl-phenyl -thiomorpholin-
4-y[]-phenyl}-acetamide.
Yield; 6%. LC-MS (m/z) 477 (ME): 1 = 3.64, (UV, ELSD) 95%, 100%.

30 2 N_{ 4-[2-2-Chioro-phenylj-thiomorpholin-4—v[]-2, 6-dimethvl-phenyl}-
2-cyclopentvi-acetanide.

Vield: 20%. LC-MS-TOF (m/z) 444 (ME™): i, = 3.59, (UV, ELSD) 89%, 100%.



5in Pentanoic acid (2, 6-dinzethyl-4-norpholin-4-y7-phenyl)-arn ide.

Pent anoi c acid (037 g), AT,Ndiisopropyl-ethylamne (1.51and

N-[ (di ni ethylam no)-1H1, 2, 3-triazol o-[4,5-bl pyridin-I-yl-methylenel-N-meth
yl met hanam ni um hexaf.i uor o- phosphat e AT4- oxide (1.66 g) were mxed in dry

. 7\r, N-di met hyl f ormami de (3 nL) and stitred under argon for 2 :mnutes.

2 6- D| met hyl - 104- nor phol i n- 4-yl -uhenyl am ne. (0.50 g) dissol ved in dry
ALN- di net h%gif—é’mﬁmewf -(2 2rfi-imatlsl-ddctirifbotdreevlapitenpnmur xtolinel-vivhi ch was
stirred atph%g} Q%&mgrgon for 1.6 hours. Ethyl acetate (20 nL) was added
and the organi ase 'was washed wi th saturated agqueous amoni um

chl ori de/ weiegr: ?6% NC-NE® (kY 361 (ML ek =(3263, (), BusDnedvaper. (1:1,20 nl),
dried over magnesi um sul fate, concentrated in vacua and purified by 15
flash chromat ography to furnish 0.28 g(40%yield) of the title conpound as
a white sopi B4 f;N@h(omepﬁan Hor Mﬁm»f; 215-}&;%;1! oyl lo@9%- 99% 1 H
NVMR (500 MHz, {J{g‘. 5}% b Mfl? (m v2 yﬁggwq}%% 2H), 2.06
(s, 6H, 2”52”71"(1‘?3 2H) 3 04 (t 4H) 3.71 (t 4H) , 6. 62 (s 2H) 8.94 (s,
1H). 20 Th I ST e sky

4- Met hyl - pgﬁeﬁ@%gggg{[gwg)gﬂgl met h%?zpjél@pnn@%hmﬂl%? ?1?12&]7 enyl) annde. Yi el d:
28% LC-Ms (mz) 305 (M); tR=1.88, (1.15/, ELSD), 98% 99% 1.H NWP,

o), 2 27 ?@9@%@%@%—[&@ ff ot Byt e(f%%em%? 05 (s, 1.
ZSI ;paigamm 2- enyi 9(I;—(Z 6- di nrz]S't' hy7- 4- nor phol)l n- é_ A 82 (UV -
¥% 99% ?ﬁq‘ﬁwﬁ% gégﬁsgﬁ;}"ﬂﬂvﬁ@e lé %12%3 Sy G8%in, 2.08 (s,

o), 2.23 (m 1H, 2.29 (m 1H), 234(rn 2H) 3.05 (m 4H), 372 (m 4H),
5.73 (n, L H, 5.76 (rn, 1H, 6.63 30(s, 2H), 8.98 (s, 11-1), 6] Yield:
41% LC-MS (miz) 319 (M#4); tp.= 2.18, (W, ELSD) 96% 99% |H NMVR (500
MHz, DMBO- g6). g,387 (d 6H), 1.21 (m 2H), 1.59 (in, 3H), 2.07 (s, 6H),
2.24 (t, 2H "B¥05 (t, 4H), 3.72 (t, 4H), 6.63 (a, 2H), 8.94 (s, 1H). ir
3- Met hy# - pémtéa?lm-"«bfhéllﬂ’tepw@i—ﬂ fﬁétﬁmkrhﬂ-wwpmiinn4~24:’a~®ﬂen]ther@tm)zidanzi de.

Vel S LA (AL 0 G B W L0, SR80 114 e

1.88 (m 1khgonzn OT:I (nﬁxmﬁd-br thﬁnﬂ&hlom%e drd) 1.2-3li @orotthadd)1 0 nd. 70231_( tThedH), 6. 63
s, 2 5 Hex- d . , N
g 2, 6- 5? r neﬁay?n(tﬂwrﬁ?j F%ﬂ%’\{eﬁ ﬁf)?( }pfyp aﬁcﬁ@nﬁ)}fnag GFiflechioride was redissolved 1n

acetonitrile (5 ml) and 2,6-dimethyl-4-morpholin-4-yl-phenviamine (0.50 g) was

20 added. The reaction mixture was neated to 150°C for 10 minutes 1n 2 seaied
microwave process vial, Water (25 ml) was added and the product was extracted with
ethyi acetate (3x 25 mL}. The combined organic phases were washed with brine (50
mL), dried over magnesium sulfate and concentrated in vacuo. The crude product was
purified by fiash chromatovrapny to furnish 0.074 g (9%) of the title compound as an

25 off-white solid. LC-MS-TOF (m/z) 343 (MH ) 1p = 2.21, (UV, ELSD) 98%, 100%,
' NMR (500 MHz, DMSO-dg): 1.14 (m, 4H), 1.41 (m, 4H), 1.90 {m, 1H), 2.02 (m,
1H), 2.06 {5, 6H), 2.10 (m, 1H}, 2.26 (m, 2H}, 3.05 (m, 4H), 3.71 (m, 4H), 6.62 (s,
2H), 8.92 (s, 1H).

30 The following compounds were prepared analogously:

3b 2-Cyclohexyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phenyvlj-aceiamide,



Yield: 68% LC- M (rn/h) 303 (NEC, tR = 1,71, (UWV, ELSD) 99% 99% HI NTMR
(500 MHz, DMsO-c16): 1.69 (qui, 2H), 2.07 (s, 6H), 2.09 (nna., 2H), 2.28
(t, 2H, 3.05 (t, 411), 3.71 (t, 4H), 4.99 (dd, 1H), 5.04 (dd., 1H), 5.84
(it, 1H, 6.63 (s, 2H), 8.95 (s, 151H),__ 7f 3-Ethyl - pentanoic aC|d

(2, 6-di i net hyl - 4- or phol i n- 4-yl - phenyl YZam e 3- Et hyl pentanoic acid (0.79 g)
and thionyl chloride (0.44 nL) were m xed in acetonitrile (10 |nL) and
heated to MOC Pk Le-MPRREeFE3a WBR)ed =& Mv@i@b@@éslﬁﬂ%i H .

: gcgt ODimrrﬁ P@%i@@%)ﬂw\/\g@y&é}j@@? (%bgﬂg re dtlﬁz lggr%%fsé@l’gﬁg (%ea ed to 150C

for 15 m natiesdizn)R.Geah, N tr oneits, PEBCesH), \Bital(s, 188L ur at ed aqueous sodi um
bi carbonate/brine/water (1:1:1, 50 nL) was added to the crude m xture and
it was extracted with ethyl acetate (3x 50 nL). The conbi ned organi ¢ phases

vere dried spues 4@@@@@% d;@ M akenandconearbliaked hd%)[}iﬁflé@zo'ﬁﬂﬁwﬁr ude
product was recrystallize from hot toluene, and’t roduct was col | ected

by filtratiGpd: 40sheédMnr THF &6 J?W%Hei?a’ndj%mé(dbvﬁm%%lwﬂf ‘G ni sh 0.59
g (30%y|el}@g£tR t e r> ofhin | (frilz)
319 (M) C{ant\btﬁz Ibl‘;’Lﬂlsﬁl)T&é?ELSgg %@ %ﬁiH N %g) %(&Cﬂ'%so d): 0.87
(t, 6H), 135(@6}1) 64’1€I)as ZH)761¢ (m, 1H)H7 3421110271"1)@&97&14)11%2 20 (d, 2H), 3.05
(t, 4H, 3.71 (t, 304H), 6.62 (s, 2E1), 8.94 (s, 1H. 62 Exanple 8 8a

2- Cycl open 1-N-64-norf, holin-4-yl1-2-pyridin-3-yl-6-trifiuoronethyl-phenyl)-
acetami@i e,

2- Cycl opent -N-(2 bronmo-6-trifluoronethyl-4-norpholin-4-yl-phenyl)-acetam
de (I b, 15 %’ﬁ’)‘”l’% pyridyl boronic acid (21 ng), aqueous potassium carbonate

(5 M 90 tti)apd, épaﬂy A0 GOk iy RERloAR IR I Y- T MBL R eldintgll 1N acetone (2 ml)
and heated to 130C for 20 mnutes in a seal ed m crowave process vial. The

reaction mkeGi@ctgEs-pprveled-tapewGTar (4250 0y nen S Rette rEilcEted i n
vacuo, redi @%%'n@dwéré‘m | Rby Ece%Hn{; %4&@(5&&%&%& 10ARE°8UR) ALHBFd:On

preparative LC puritication to 10 (18% yield) of the
title cohpousdicdsmiaowatarbessviel WadrQ2MBL( maz)ldd&@lmq WWPYOG@IR*M& 89, (W,
ELSD) 99% %. The. fol | owi n S e nared Y. 8b
2- Cycl opent ?71% “g L ”Ieiaﬁg(wi}‘?f%%ngh V\%orl‘bﬁl{% %blwp génd;./‘rggyglll%’ acet anz
15Yi el d: 460 hiC; &&d(olxr&/ ﬂécrﬁ&&n(shﬂiﬁﬂataR‘;cc&céxﬁ*ate(deacﬁbSD)r efde paEut Sc

2-Cyclopentyl -N-(4"-flu 6 5-n2or phot r. uor t phenyl-2-
acet ani de. ‘?’P%H"“Hmc'ééﬁ/@ nﬁﬁﬁn?t‘ﬁ?ﬁ "éf%im@mg%g %A T%‘U\)‘ieﬁﬁ éﬁ“&%% 99%

20 8d 2- Q/Chsoeﬁﬁﬁwhml\koﬁé e hyorSmmrphelin,. 4y 13- LV, ELSD) 95%,
fl uoronzet hyl - hen -_acetarnici e Yi eI d; 51% LC— I\/B (jnl 1z) 447
yioronzethyl b phens L syl nggss et e el & 21,

1.76 (m, EH) 20: (s, 6, 2.11 (m, 1H), 2.25 (¢, 25}, 3.05 (dd, 4H, 3.71 {dd, 4H},
6.63 (s, 2H), 8.94 (s, 1H).

The foliowing compounds were prepared analogously:

4b (2, 6-Dimetipl-4-morpholin-4-yl-phenvlj-carbamic acid butyl ester,

Vield: 2%. LC-MS-TOF (mvz) 307 (MH }; 1 = 2.25, (UV/ELSD) 99%, 100%.

d¢ 2-14-Chioro-phenyl}-N-(2, 6-dimethyvi-4-morphoiin-4-yi-phemnyl}-acetamide.

30 Vield: 8%. LC-MS-TOF (n/z) 339 (MH ) g = 2.16, (UV, ELSD) 98%, 100%. ‘H
NMR (300 Mz, DMSOC-de): 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).



258e 2-Cycl opentyl -N-(3'-inethyl-5-no7pholin-4-y1-3-

-i fluoronzet hyl - bi phenyi -2-y1)- acetainide. Yield: 37% LC M5 (nz/z) 447
(ML7): tR = 3,33, (UV, ELSD) 99% 99% 8f 2-Cyclopentyl-N-(3

', 41-difluoro-5-norpholin-4-y1-3-trifigolornethyl -bi phenyi - 2-A-
30acetarnicie. Yield: 51% LCM (nz/Z) 469 (M-1-); tn= 3.29, (UV, ELSD)

i uor O?TZ‘E hyﬂ? SRR AR A8 oRTI G4TEENE AT A0 (ML 14); 1R -

1.81, w2% 99% 5 Exanple 9 9a
2- cloe I- 2, 6-di et hyl - 4- nor phal i n- heny acetain
ATQ{z P B e Lo A Ny 15 = 2. et e Ree P B e (78

sul f“%%‘ﬁgw asAlde: &?ﬁ W £S5t idp), At §H)H eﬂ(c@t 1#0C for 3

hours I ce and vva e wer e added the m xture was
basi fi el wit7h ($bKHY sgat{dd.siting éé(ﬂ;@ﬁ?atﬁéii (TREDM. X ﬁﬁ,r]é{)vxéwaﬁet Hhctéd with
et hyl acet ?tﬁ 3x 20 mL), the conbi ned organi c phases were dried over
sodi um sul t3 Ié-['and concentrated in vacua. The residue was redissolved in
tetrahydrofuran (1 nL) and mixed with pyridine (49 LIE) and

cycl opentyl ace ,ch rj.de. (44 u ture was stirred for 1 hour at
25C, 15 di I4ﬁt%é’tdylﬁ‘ &Hﬁﬁdz Ee's ’510(%?’ )y)ﬁé’ﬁ?f’y\%a%ﬂ%zanﬁi”f * 10% aqueous
sodi um bi C%Q@@%%(ﬁ&@ bk (ﬁql&gl.abi (Mﬁ*)( gp: W‘@& aﬁfh@mngamm ophase was dried
over sodiumsulfate, concen pur

in ed bﬁ flasﬁ{
chr omat!8gr AP (5@%@%0\3@6)@8% Bﬂ%{)olfl(t%-t}pt & @Bn%%u 748 =k an sol i d.
LC- MBS (n2/ry) Mi)go hRaf) ( % 81 9k, 450,
2- Cycl opent 33(%5(1%&6& ?rsggfopyq (S4§r?r)orpﬁh%) %Zby (d(?)&?r%y?i) gcet aliflcts. To
a solution 6063 @.BHd8.Ps0eptdpyl- 4- nor phol i n- 4-yl - phenyl anmlne (279 ngy) and
pyridine (745 uL) in tetrahydrofuran (2 nL) was added cycl opentyl acetyl
chloride (210 ut) and the m xture was stirred for 1 hour at 25C. The
reacti on mxRurelopesydvl Yt it W-strimbliaéet-ateaylj 200meNaraind washed with 10%

aqueous, sodj um bl car bORAL e, . 131 (VI tw = 2.33, (UV, ELSD) 97%, 100%. 'H NMR
(500 Mz DMSO-dey 1.1 (m, 25, 1.49 (m, 2H0), 1.60 (m. 451}, 1.77 (m, 2H), 2.07
(5. 65D, 2.28 {t, 20D, 5.1 (d¢, 4L, 3.73 (dd, 45D), 6.74 (s, 2H), 9.01 (s, 1ED).

4g N-(2,6-Dimethy!-4-morpholin-4-yi-phenylj-2-(4-fluorc-phenylj-acetamide.

20 Vield: 13%. LO-MS-TOF (m/z) 343 (ME): tr = 2.03, (UV, ELSD) 98%, 100%. 'H
NMR (500 MHz, DMSCG-dg): 2.01 (s, 6H). 3.05 (m, 4H), 3.59 (s, 21}, 3.70 (m, 4H),
6.61 (s, 2H), 7.16 {ad, 2H), 7.38 {dd, 2k}, 5.22 (s, 1H}.

4h N-(2,6-Dimetivi-4-morpholin-4-yl-phenylj-2-thiophen-2-yl-acetamide.

Vield: 2%. LC-MS-TOF (m/z) 331 (M ); tr = 1.94, (UV, ELSD) 97%, 100%.

t2
©hn

4i N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl}-3, 3-dimethyl-buryraniide.

Vield: 43%. LC-MS-TOF (m/z) 365 (ME™); tg = 2.14, (UV, ELSD) 99%, 100%. 'H

NMR (500 MHz, DMSO-dg): 1.05 (s, 9513, 2.09 (s, 6H), 2.17 (5, 2FL), 3.05 (m, 45,
30 3.72 (m, 4H), 6.63 (s, 2H), 8.8% (s, 1H}.

4f Hexanoic acid (2, 6-dimethyi-4-morpholin-¢-vi-phenyl}-amide.



(20 nL) and brine (20 nL). The organic phase was dried over sodiumsulfate,
concentrated in vacua and purified by flash chromatography.
Recrystaliisation of the crude brown naterial from hot ethyl

acet at e/ hept ane furni shed 122 ny (33% of the title conpound as a white
solid. LGM (milr) $73 (IVIR4); tp, 2. 58, (UV, ELSD) 30 98% 99% I1I1-1
NVR (500 MHz, CDC13) 1.19 (d, 12H)), 1 27 (m 2H), 1.60 (m 2H), 1.68 (m
2H), 1.93 (Weld2Mp. IZ-XIS (pvh) 303 MY 211 Oby (LDHELSD) 05%; ATY2H)NMB. 17 (m  4H),

3.87 (m 4 , mplg 4

2- Cycl oper y @{?‘%}%O&%ﬁ%l%@r%@iﬁm IZJT% hégﬁm%@ 1D$<a%§3%c?

2, 6- Di fi uoneh4.0omphel) m?nemmmwdsmﬁe Qs Z@I}g) and cycl opentyl acet yl
chloride (149 uL) were dissolved in acetonitrile (4 nL) and heated to 150C
for 10 mnutes in a seal ed mcrowave process vial. The reaction m xture was
concentiated in vacuo and purified by flash chromatography to furnish 228
nmg (75% of the title conpound as a white solid. LGMs (mz) 325 (ML-1");
tR = 2. 61, xwupled sD) 99% 99% 1H NMR (500 MHz, DMSO-d6): 1.19 (m 2H),
1.51 (m 2H), - 42, D(m, 2.26 (d, 2H),
3.14 (m 43 %yc?% ‘%&! N éhe%}i 4‘-@:0: '5'?::%42\&:%9”;: &Em;’me. The foll ow ng
conpounds V@vcnhepteparcad acaﬁ} &l dyoust pne dwﬁ]crf ﬁ@«énmtb?lﬁl@m e was stirred

6-dil | uoro- hgl.in-4-vylionenyO-; 4% (mz) 313

(M- 1) : IRézg%% QFE’J\’F %ﬂgoﬁé‘zﬁig % %r . DVBO d6) : 0. 87
gt 2::1)01,0 é cggﬂérgin,ethéﬂr@) ,andﬂ 57d1c(Eﬁmbethz%l)(l’> ﬂll&%ta()t Thzskd)\;en& viede femovédH) , 3. 70

t

 6-Difiuoro-% "ﬁﬁi"ﬁ’ﬁ%lﬂieﬁ“%ﬂ% %Weﬁ{lﬂn)d £ ¥ves r@“ﬁéﬂ%‘% RACCBBEVE A4 @Y el d: 58%
LG M5 (m Z)’J §%§n§tﬁ§§u@-mo¥uﬁom-2~ Bhen %ﬁﬁm@ﬁ'@@@)ﬂ%ﬁ&%&&%mﬂ&ﬁ;%ﬂ@@@ g20(500 MHz,
DVSO-d6) @ 1.02 (s.. 9 2.15 (a, 2 & 411), 3.71 (m 4H), 6.68
(d, 2H), 9. we(aaaedlr-b rea@@nmn(:?zre \Bassﬁlﬁﬁ%tr?@-" Py oS Wider FRORENY 1) - 2- (3
- 0 —_

f1 uoro-ph ﬁ%%%ytg'grgfp%q‘%%ﬁieh é? g%mgﬁﬁa%%g%g(v@s cbﬂceﬁégtu& M]-vagjua)and R = 2.52,

(LTV, ELSD)

2H), 3.7D (ﬂm,ecme]): pre@uGvasghrrifed by ffas@@h:(oma;ogzaﬂ)hv tc?nmsk( %1:::2511 6%) 0§7 (ﬁn 1H),
9.58 (s, - Y

2- Cycl openl eé‘%léﬁwbwﬂfifsénaﬁ“(h&SF%ﬁd Lo Mgh(oql/‘i) 42 (1\/1}1 Epﬁ‘?enyf) :Set amicie.
Cyc. dopent - 21 gDy bag etcios:. &¢ nuvK (500 ML) DMAD- M di. IS(manzfabyl 4ethyiFani ne (0. 50

m) and 1.60 (m, 4H), 1.73 (m, 2F. 1.99 (m, 1H), 2.07 (s, 6H), 2.18 {d, 2F), 3.05 {m, 4H),
3.71 (m, 4H), 6.63 {=, 2H), 8.94 (5, 1}1[;
20
Example ¢
6a (2,6-Dimethyl-4-morpholin-4-yi-phenyl)-carbamic acid benzyl ester,
Berzyl chioroformate (32 mg) was added to & solution of ¢.15 M 2,6-dimethy!-
25  4-morphoiin-4-yl-phenylamine and 0.30 M N, N-diisopropyl-ethylamine in

1.2-dichiorosthane {1 mL). The via! was shaken for 16 hours and concentrated in

vacuo, Aqueous sodium hydroxide (1 M, 2 mL) was added and the crude mixture vwas

concentrated in vacuo and redissolved in dimethy! sulfoxide (0.5 mL) of which 0.2

30 ml was subjected to preparative LC-MS purification to furnish 9.5 mg (47% yield) of
the titie compound as an oil. LC-MS (m/z) 341 (ME) g = 2.28, (UV, ELSD) 10024,
100%.

The following compounds wers prepared analogously:



30N- Rdi met hyl am no) - 1H 1, 2, 3-i fi azol o-[ 4, 5-b] pyri di n- 1- 34- net hyl enej - N-net h
yl - met hanam ni um hexaf | uor o- phosphate N-oxide (0.55 g) were mxed in dry
N, N-di met hyl formam de (3 L) and stirred under argon for 2 m nutes.

2, 6-Di fluoro4-norphol i n-4-yl - phenyl am e (0.20 g) dissolved in dry

N N-di methyl foiniamde (2 65 nL) was added to the reaction m xture, which
was stirred at 25C under argon for 16 hours. Ethyl acetate (20 nlL) was
added and the organi c phase was washed with saturated agueous amoni um

chlori de/ waj e 6~@m3ﬂw£’%Onz%)?n))ﬁm-\ﬂ‘%ﬁ—ﬁﬁenéxgQ:af'%fn)w abi NGl et ek ket 20 i),

dried over nesi um sul ncen I n vacuo and pur| fied by 5flash
chr omat ogr é(pfﬁ@r 3Bk ﬁ@FMSsim/ZO;?i(W)?ﬂR% gisel AYV.GELIMEY4, £0Baconmpound as a
white solid. LCGMS (mz) 323 (ML-14'); tR = 2.49, (7.3V, ELSD) 96% 99% 1H
NVR (500 MHz, DMBO-d6): 1.48 (m 1H), 2.02 (m 1H), 2.29 (in, 4H), 3.03
(in, 1H, 30 34, X Triméehy Wexardicldcid 12, 6-8epin B4 fhorphoijn-A-Fl) phebyF6mida, 1H), 6.68

(d. 2H) . 928 (5, 10,10, The,f gll-owi ng Sommounduas,prgRared anal ogous! y:

2-Bicycl o[ 2. 2. ]1hept 2-yl -N- (2, 6-di fluoro-4-norpholin-4-yl-phenyl)-acetamd
e. Yield: 56% LC M éjrﬂz) 351 éM—l?) tR=2.90, (1, TV, ELSD) 98% 99% 'H.
NVR (500 Mé#,OamgicoiciE)c-dimery-{ynerphedip-+-yi-pigmylpnpmig) | 1.85 (m 1H), 2.00

(n, 1H), 2.0 4 ks =3 A, D) 098 Aokt . 4H), 6.67 (d,

b e 1o (‘iilld%,é]i@(i\/ﬁszn%) '@3/&? « =3 A6V, mAED) 093,

2- Bi cydlol12. 2. 1j hept - 3- yI N-(2 i net hy7-4-norpholin-4-yl1-6-0ffluoro ethyl -

ﬁpfgﬁ )Sbgfg%??gpgngfcﬂ{g %@y ;fzﬁ% o%zn (jf ;X!—phae‘f(’z\’yg} a nd??C' d (160 no),

N-[ (di et hyyiam ok - 1IERMS @1;/9’}1 191 (REDT) ap\%zp, B, BBy ELADNS 1%,y#9% et hyl enel - N- et hy
| - met hananmhai um hexaf | uom phosphate N-oxide (0,47 g) were mxed in-dry
N, AT- di met hyLfon-nam de (3 nlL) and stirred under argon for 2 m nutes.

2- Met hyl 4- ”@TJ\DF'O&WA;@M Rotohbhi-k rpm by pm:nwedwaamene (0.18 g) dissolved
in dry 25 ACAT-di met hyl f or mam de 2 2 was_added to the reaction mxture,

whi ch” wefs sYiekd: 88%at C24T(mfadEs orﬁRf"‘"o 8a.6UNotirsD) Byl cet ate (20 ni)

was added and the organi c phase was washed with saturated aqueous ammoni um
chloride/water (1:1, 20 nalL), water (20 nL), brine/water (1'1, 20 nL),
dried over magnesi um sul fate, concentrated in vacua and purified by flash
chrorratogra.Bh o furnish 16 ma (6% yi el d) of the title 30conmpound as a
white solid: (nycz) 397 (1v1l-C tp, 3.12, (HY, ELSD) 91% 98% The
fol | ow ng conpou a¢&cwx@rogp;@ﬁﬁpafn(e_mucamaﬁ@gmijyimzm%y.f-phenyz)-acammufe.

20 3.4-Dichiorophenyviacstic acid (39 mg) wes stirred at 25°C for 2 hours under argon in
2 1:1 mixture of oxaly} chioride (2 M in dichloromethane) and 1,2-dichloroethane (1
mL total). The solvents were removed in vacuo and 2 solution of (.15 M
9, 6-dimethyi-4-morpholin-4-vl-phenylamine and 0.3¢ M ¥, N-diisopropyi-sthylamine
in 1,2-dichloroethane (1 mL) was added to the resulting acid chioride. The vial was

shaken for 16 hours and concentrated in vacuo. Agueous sodium hydroxide (1 M, 2

b2
wh

mL) was added and the crude mixture was extracied with isopropyl

acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase was concentrated inn vacuo

and redissolved in dimethyl sulfoxide (0.5 mL) of which 0.2 mL was subjected o

preparative LC-MS purification to furnish 2.7 mg (1 1% yield) of the title compound
30 asan oil. LC-MS (mvz) 394 (ME): g = 2.40, (UV, ELSD) 80%, 100%

The following compounds were prepared analogousiy:



1.11) 5-Methyl-pentanoic acid

(2-met hyl-4-norphotind-yl-6-trifitioronethyl-phenyl)- amde. Yield: 6%
LCMs (mlz) 359 (M); tR = 2.76, (UV; ELSD) 94% 99% 5lie

5- Met hyl - hexanoi ¢ acid (2-methyl -4-norgholin-4-yl-6-trifluoromethy7phenyl) -
amde. Yield: 6%ACM (nmz) 373 (MET); tR = 3.06, (LV, ELSD) 85% 99%

lid

2- Oycl opemb-2ted o f@O’O%FWJ“NA(ﬁMZWW FrRTRIPIE A3 PhEP Bivet hyl - phe71) -
10acet ai ni ggmmyke! d: 25% LC M (In/z) 369 2 70 (LW ELSD) 96% 99%
I'1-1NVMR (500 MHz, DMSO-d6): 1.48 g 2.25 (m 2H), 2.34
(In, 2H), Bl LaM§ m3) 46 )zﬂa)—?éé ﬂqW(EL mﬁl" %% (m 1H), 5,76
(in, IH, 7.00 (m 1H), 7.13 (m 1H) 9.23 (a, 1H). 15 11le

2-C ycl opentyl- 1V- (2-met hyT- 4- nor phol i n-4-y1-6-trilluarorriethyl-phenyl) -
acet ar i de7c 2 Neilhyletisi-sroroppiolinv-d-phtnb-£ 13 -ftfioromsivhyhepheny| ami ne (0. 18
g) and cycl ogﬁp%l acetyl chloride (112 ng) were dissolved in acetonitile (4
m.) and hedt to 150C for 10 mnutes in a sealed m crowave process
vial. The WeatthgwnLuiMEyme) wes (M yted2 8l e BLED) 828t B0 (20 nl) and
washed with water (2x 20 nL) and brine (ix 20 nlL). The organi c phase was
dried over magnesium sul fate, concentrated in vacua and purified by flash
chr onat ogramyratéomfn% -%hn %zm% B2 10h -AdpRnkiet 28 compaMad as a white
solid. LG M ?) = 2.87, (LV, ELSD 99% 99% 1H NMR (500
MHz, DMBO- z:)el 16 oL@MSMz) »ia@@a i = 20y (U680 21 00%. 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, IH, 9.16 (s, 11-1). The foll ow ng cor‘r})ounds wer e prepared
anal ogousl ye 338LCHdroHexanel¢2 éfzziiidez‘hyf-a—morphoz’z’nn/wf—y.s-D}aoz i j-propionamide.

(2-met hyl o) T eor h yl ha@lnide. Yield: 64%

LC VB (mz%‘gé 1&%‘?&? ?48 ({%]7*3 Et(%%l @BW%SM% H NI vIR (500

102 1z, DIVISO-d6): 0.88 (t, 3H), 1 30 (m 4H), 1.58 (qui, 2H), 2.11 (s,
2 1;? %%f» Q?L@Dzmethvg#—np%@oizr@-yl—p wrm) z /” 4-5)!_213rhw—pnen)§l -:.’zceraw:ézv 7.11 (d,

3 3 Di et hvs%ezhki@zfm’émglcnﬂ, mwmn 4oyl By rEldmiaoenaodgl - phenyl) -
butyrani de.  Yield: 58% RNV 359 (M+): tR = 2.76, (LW ELSD) 97%

99% 111 NWR (500 MHz, DMSO d6): 1 03 (s, 9H), 2.13 (s, 3H), 2.18 (s, 2H),
3. 16 (t 4H)’ ?7— '7’—'?-;}‘;3)' b 7 :LZ r-Q?q I-_QC’QICI%?.'!CJSZ (S lH) .1/h
2-(3,4 thﬁgré%hen {1)3§NHL2( n“gglf&g mjy mg |2yn @? 6-trifluoronethyl-phe
nyl) - acet aeide22%. LC-MS (m/iz) 404 (MP’*) tR=’> 19, (UY ELSD) 95%, 100%.

20
7k 2-(3-Chioro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenylj-acetamide.
Yield: 25%. LC-MS (mv/2) 350 (MH"); tg = 2.13, (UV, ELSD) 95%, 100%.
7i N-(2, 6-Dimetiyl-d-morpholin-4-yi-phenyl)-2-p-tolyl-acetamide.

25 Yield: 26%. LC-MS (m/z) 339 (MED); iz = 2.04, (UV, ELSD) 99%, 100%.

7T N-(2, 6~Dz’métr‘zyi -4-morpholin-4-vi-phenyl}-2-m-toivi-acetamide.
Yield: 24%. LC-MS (m/z) 339 (MH ) ig = 2.03, {UV, ELSD) 88%. 100%.

30 7k 2-(3,4-Diffuorc-phenyl)-N-(2, 6~dimethyl-4-morpholin-4-yl-phenylj-acetamide.

Yield: 24%. LC-MS (m/z) 361 (ME™}: 1z = 2.03, (UV, ELSD) 99%, 100%.

71 N-(2, 6-Dimethyl-4-morpholin-4-vi-phenyij-2-(3-fluoro-phenvl)-aceramide.
Vield: 12%. LC-MS (m/) 343 (ME ) g = 1.90, (UV, ELSD) 88%;, 97%.



Yield: 23% LCM (mz) 415 (ME"); 1R = 2.77, (UV, ELSD) 97% 99% 11-1 NWMR
10(500 MHz, DMsO-d6): 2.03 (s, 3H), 3.16 (t, 4H), 3.63 (d, 2H), 3.72 (t,
41-1), 7.00 (d, 1H), 7.11 (d, 1H), 7.17 (m, 1H), 7.38 (m 2H), 9.52 (b,
1H). |ii Hexanoic acid (2-nethory-6-mgfkvl-4-rnorpholin-4-yl-phenyl)-am de.
Yield: 87% LC-Ms (mz) 321 (ME"); tR = 2.04, (LW ELSD) 99% 99% 'H NM
15(500 MHz, DMsO-d6): 0.88 (1, 3H), 1.31 (in, 4H), 1.57 (qui, 2H), 2.04 (s,
3H), 2.23 (t, 21-1), 3.13 (t, 4H), 3.71 (s, 3H), 3.75 (t, 4H), 6.43 (b,

1H), 6.49;[(b, 1) né Z(ﬁ’u 313) i Ximhorpholin-4-yi-phenyl)-acetamide.
2- Cycl opent yl- ( Om%e Igjj ( meéy | - 4- r;g C’ﬁlnol |ynp y) phenyl ) - acet an2i de.

Yi el d: 81%e1¢@°/deC(MﬁKWGB$ (MH%) 2t RE fgéLSPWSX/E@g&S) 99% 99% 1H NMR
20 (500 MHz, DMSO-d5): 1.21 (n, 2H), 1.51 (m 2H), 1.60 (m, 2H), 1.75 (in,
oH), 2.05 (s, 3H), 2.21 (in, 1H), 2.23 (d, 2H), 3.17 (in, 4H), 3.71 (s,
3H), 37774 Pémmmlzi)aazcﬁ(Z%d@h;hyﬂ:ﬁ—nio)'phoﬁin%yﬁ@ﬁ,e}nﬂ,}-@m i8. 80 (s, 114). 11k
N—(2-|\/bth met - mor phoan- - 1- yl - phen 1 -3 -di met hyl - but yr am da
Yield: 909 3/%1%?@13(1@5 75, "Ry ﬂltSRﬁfPVJI“ ém%i‘ngél ‘B@ VUELSD) 99% 99% 1H
NIVIR (50@- [gdﬂ?wh%@mﬁ)ﬁ 12,308 486 whnaa@& QEmeﬁfﬁlane?f\léﬂt&@h 2H), 3.17
(in, 414), 3.78 (in Hé 6@;}5 (b, 1H), 8.73
(s, 1H). me anamm@ le%aﬁuwmb%%t“ éﬁr@ﬁ%()l 6‘,@%@ $Y0E Y ne 17: 14 -

- mor phol i ﬁu?" &t @i%h)de §9ﬁ§%@ﬁ§£§ anddr@hdhn B1%eminGrelB ¢-mh@dthd77 (ME-t-);
tR = 2.12, (LW 9% 1H NVR (500" MHz, DMSO-d6): 1.96 (s, 3H),
3.09 (¢, 4H)191"D6315&94 wnezﬂ)m@ (@190 Esdisgied ig dpV.fcimethyljormgmade @g, 1H) |
6.42 (d, 1 asac? f@?&r&é@uﬁp Zmérg: (%{;ﬂﬁh %vja;{; ;me%pﬁl]g @’unégl)arrwonq%r J&m

2- Cycl oper’ﬁ in-4-y henyl ) - acet am de
Yield: 2éHz. Etﬁ%ﬂMBeté.ub mmmﬁ%s gdaovl Eicm)lgﬂ otgRnic-phdseO Was (:vamed EL@D) 96% 99%

(i, 211y St sphapns spona g a5y plbsgg ) fRagdmedy ) 5 70

(t, 411), (1% &), G2dd dver GncdBestibin sxfbﬂafd) cor@é&:rz(t&)i inddi) afid ﬁ\&lﬂﬂ byl11). 11n
2- (3 Fl uor 0- phenyl) 1V- ( 2- met hox r n ohen%‘ég %?m de.
Yi el d:1514%ash gryBeipEER)Y BTl 8 °ﬁ4ﬁfﬂ’1‘édb FYOmRPER) S56g¥ 9905 t H NVR

10( 500 A 1) 613009 His <BopEr(eMR250), 3. 71 (s,
31(1), 3NH§5°%‘ 41) )"é")s?ﬁ m%% Mlgﬂﬁ gE(“tSDf 07F( dt Z(fH? 7.19 Ei n,
211), 7. 36\/1@:::@1\@@1@5) CQ911(3 3(?@,115@ H) 1 § (qui, 2H) 2.0 ) 227G,

2HD, 3.04 (t, 4H), 3.71 (1, 4H), 6.62 (s, 2H), 8.94 (s, 1H).

20 The following compounds were prepared analogously:
70 4-Metivi-pentanoic acid (2, 6-dimethyl-4-morpholin-4-vi-or heryl }—amide.
Yieid: 28%. LC-MS (m/2) 305 (MH}; i = 1.88, (UV, ELSDy 98%, 99%;, 'H NMR
(SOO MHz, DMSG-dg): 0.91 (d, 68}, 1.4% (m, 2H). 1.57 (m, 1 H}, 2.06 (s, 6H), 2.27 (¢,
2H), 3.05 (1, 453, 3.71 (1, 4H), 6.65 (s, 2H, 8.95 (5, 1H).

7p 2-Cyclopeni-2-enyl-N-(2,6-dimethyl -d-morpholin-4-yl-phe yylj-acetamide.

Yieid: 69%c. LC-MS (m/z) 315 (ME), 1z = 1.82, (UV, ELSD» 97%, 99%. 'H NMR

(500 MFiz, DMSO-dg): 1.51 (m, 2H), 2.06 (m, 1H), 2.08 {s, 6 F}, 2.23 (m, 1H), 2.29

(m, 1H), 2.34 (m, 25, 3.05 (m, 4H), 3.72 (m, 45, 5.73 {m, L H), 5.76 (m. 15, .03
30 (s, 2, 8.98 (s, 1H).

7 5-Methyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-vi-pFenylj-amide.



ho

2-Bicycio[ 2. 2.1) hept-2-yi-N-(2-nethoxy-6-netivi-4-rnorpholin-4-yl-phenyl)-
15acetam de. Bicyclo[2.2.1] hept-2-yl-acetic acid (0.17 g) dissolved in
oxalyl chloride (2 Min dichloromethang, 0.7 nL) was stirred at 25C for 2
hours under argon. The solvents were renoved in vacuo and the resulting
acid chloride was redi ssolved in acetonitrile

2- et hoxy- éﬁ%eﬁw@wm@m mmﬁewm& E«&»SD@% %mded 20 The

reaction 0 e R @ ed; 4 Ccr owave
process VFQ% 3 ‘ﬁ%ﬁsbgﬁf ?fke? h%gﬁﬁ acet gtﬂ%? E) m_@gﬁ% vvag(‘]thed with
wat er (2x 28505 (ard)br.7he, t{H)xtSﬁE)(snﬂ)D SHﬁreisdrE@anl c phase was dried over
magnesi um sul fate, concentrated in vacuo and purified by flash

chromat ography to furnish 20 ng (25% of the title conpound as a white

solid. EC We3(um:in)-pdadndit WEHT), 5-diriktini-2- 8 phbhMNi-vERRIY]) ) 928Ge. 99% 11-1 N VIR

500 Mz, DVRO- 6., 2.03
gll) 2. 06 (PR, 3?%@1\/{%(@)@0%&%@— S%r?%‘f JE11159))]9& 596 %’Qk . 3. (72 (t,
411), 6. 38 (5dp Mtk DsO-43 (& ﬁtlﬂﬂ , 0.83 @d4:H§ pallid 1H'|5h133§9x!1|1gw NgE conmpounds

wer e prepar ed anal ogously i - ent angi ¢ ac

(2- n2et hor yme 1 e £y s 4T3 %ﬁ?f@hd%)mQP- heny 13 4Hpitde. <S\3P81 Y95 66% LC- M

(mz) 321 (M\T); tR = 1.99, (LIV, ELSD) 99% 99% 1H Nitta (500 MHz,

DVBO- d6) : d-9o (d, 611), 1.47 (m 211), 1.58 (m 111), 2.03 (s, 311), 2.24
(t, 2110, 3.13 (m 411) 3.70 (s 3H) 3.75 (m 411), 6.42 (b, 111), 6.48

(b, 111), 7 1 hex ic.acid
( 2- met hoxy87é }?f%t’) 2f" pé%f" f_{wwgmfm/fﬁv m“dlf‘& M epgwldgl d: 54% LC-MS (rniz)
335 (ML-1);YE&R: eng zzﬁmw )EI@M)E%% 197a%mmm ¢BOMIMHZT NDEISO- d6) : 0. 88

by O5 20" G0 Mz Slsardr b g, B kw0t oo %ﬁﬁé&%ﬂg AR

Exanpl e 12 d2ay 171 ) 4FT), 4.99 (dd, 11—1) 5.04 (dd, 1H, 5.84 (1o, 1HD, 6.63 (s, 2H), 8.95 (5,
N- (2- Chi or 0-'6- et hyl - 4-T nor phol i n- 4- yT - phenyl) 2-(3- 17uoro phenyl) acci al ni

de AT- (4 AniHo- 2- chi or o- 6- net hyl - pheny1) - 2- (3-f | uor o- phenyl ) - acet ami ci e
(616 ng), bis- 10(2-chloroethyl)ether (260 }I1L) and potassiumiodi de (400
ng) were mxed in dry NN dinethylforrnam de. (11 nlL) and heated to 180C
for 30 m nufiEsEip-mnsealcaectidini Crdmenns - Ajamonrézsen«%i—xé—lphefﬁ%(aw’deous sodi um

bi carbonate,_ (10 the th ethyl

acet ate (3x"§%ﬂ3’%{ a}’%ﬁémégﬁ'g?ﬁeﬁﬂo?ﬁ% llcg] p g{ggty\/\;&% %%?b‘&lﬁ{g%wwth wat er (2x
100 nL), brigen(dix (1081 Ma)d ndﬂtdd&d iW@I’IOISiD!ﬁIM&:&SJWafSa&ied anckvepncent rated in

vacuo The crude product was chromato raphy.t.o furnish
236 £8101apf- ETII%@GW’H ‘GG §§“§‘ ~ta@ >“‘d‘smﬁég lf\‘/épe(%‘“z'f 363 (MA;
tR = 2 56, gld\fn ﬁé%e%@tﬂ%a@fﬁﬁ%%@ VHzg ( DMBO-d6) 15 minkés @, 3H), 3. 10
(m 4H) 5 (s, 2H, 3.70 (in, 4H, 6.79 (d, 1H), 6.85 (d, 1H), 7.07 (dt,
1H), 19 ( Sw}egmmwpvggro(;%g vgai_SﬂLrat@i BHEGUS soqqq;p m%bomte/bnnefwats

(1:1:1, 50 mL) was added to the crnde mixture and It was extracted with ethyi acerate

(3x 50 mL). The combined organic phases were dried over magnesium sulfate and
23 concentrated i vacue, The crude product was recrystaltiized from hot toluene, and the
product was collected by filration, washed with cold toluene and dried in vacuo 1o
furnish 0.59 g (30% vield) of the title compound as an off-white solid, LC-MS (m/z)
319 (ME); 1z = 2.04, (UV, BELSD) 98%, 99%. LH NMR. (500 MHz, DMSO-dg): 0.87
(t, 65D, 1.35 (qui, 450, 1.76 (m, 1H), 2.07 (s, 6H), 2.20 (¢, 2H), 3.05 (1. 451, 3.71 (4,
30 4H), 6.62 (5, 2H), 8.94 (s, 1H).



1.2b : ' ' '

N- (2- 021or.0- 6-i net hyl - 4- nor phol i n-4-yl - phenyl } - 2-cycl opent yl - acet ai ni de.

Al - (4- Am no- 2- chl or 0- 6- et hyl - phenyl) - 2-cyclopentyl - acet am de (830 ng),

bi s- (2-.'chl oroethypet her (3.35 nL). and_potassi um i odi de (470 ng) were nixed
in absolute ethanol (33.nL) and heated" 170C for 1 hour in a sealed

m crowave process vial. The crude m xture was concentrated in vacuo and
purified b¥xamakt chromat ography to furnish 390 mg (41% of the title

d i L o NS, (Aub). 3375 OMEL DY o 2 (W, ELSD
5758 9506 - P RmACPEEE A Bl G S 1B H e bt O T
2H), 1.77 @oaradidy, 2.11 (a, 3H), 2.25 (rn, 1H), 2.26 (in, 2H), 3.10 (m

4H), 3.71 (ln, . 4 : d,  1H). 6. (d. 1H) .. 9. .30 Table 1.
Reagent & uSddtBRyRE EPul e Gr iy S motiorr- ek fra kg

NameSuppl i eTICAS M. CaiayTbdEonNaaeeSen phd) eadSAS 1 N@ASstmarbonate (5 M, 90

(-)-2,2" - Bi@fl,é(:h henyl phosp' nino)-1,1"'-Al dri ch76189- 55- 44{?_, 10@%—4 bi napht hyl
(2' - di cycl @Cf %@élﬁw%wﬂw%@rﬁ)wmﬂwéwmé%m%g@ hesief {95

di mer byl - ani d i L s ek Rana s i 4- i yOsheh hetmAl Wi ch45, 670-5
o Chi or AR D R S R o e

2, 3- dr hydr diliersggpogiusian-(20Cmeh omydenteditdiri evvasdissh g 27Bw7ign - 60C23902

2,4,6-TriflugronitrobenzeneAl drj -14- 026, 480- 7 . ish 2.7 me
2. 6.3 ot hy DB G AR RO b BEFGgs g M Piribcasion o fuish 27 mg
2, 6- Di | SOPI(OPH|vifien yiicaticneMiptiicch 2450aie@/0iB 3T, MEInE) 434 MH it =

244- - (Tri f'fé’i?u”%fﬁﬁ@ﬁfg@%@g%mm ohne Array2TNLA- Q07-1 hydrochl ori de

The following compounds were prepared analogously:
8b 2-Cyclopentvi-N-{3-morpholin-4-yl-3-trifluoromethyl-biphenyl-2-ylj-aceiamide.
15 Yield: 46%. LC-MS (m/z) 433 (MH ) g = 2.16, (UV, ELSD) 96%, 99%.

8¢ 2-Cyclopentyl-N-(4'- uoro-5-morpholin-4-yl-3-trifluoromethyi-biphenyl-2-yl)-
acetamide.
Yield: 20%. LC-MS (m/z) 451 (MH™); 1z = 3.18, (UV, ELSD) 99%, 99%.

8d 2-Cyclopentyl-N-(4 -methyi-5-morpholir-4-vi-3-trifiuoromethyl-biphenyl -2-vi}-
acetaniide. -

Yield: 51%. LC-MS (m/z) 447 (ME"); tg = 3.32, (UV, ELSD) 97%, 99%.

25 e 2-Cyclopentyl-N-(3 methyi-5-morpholin-4-yl-3-trifluoromethyl-bipheryl-2-ylj-
aceramide.
Yield; 37%. LC-MS (m/z) 447 (MET); 1 = 3.33, (UV, ELSD) 99%, 99%.

§f 2-Cyclopentyl-N-(3' 4 "-difivoro-5-morphol in-4-yi-3-rifluoromethyl-biphenyl-2-y)-
30 acetamide.
Yield: 51%. LC-MS (m/2) 469 (MH); i = 3.29, (UV, ELSD) 99%, 99%.



2- Ammo- 3- chlor o- 5-ni tro- benzoni m 1leAcr 0s0352- 84- 534367- 0050 2-cl uoroberi zyl
chl or of or mat eAl dri ch39545- 31- 849, 379-1 2- Chl or ophenyl acetic

aci dAl dri ch2444- 36- 219, 063-2 2-Chl orostyreneA | anb2039-87-416, 067-9

2- Cycl opentene-i -acetic aci dAl drichl13668-61-6Cl11, 285-2

- 2- Met hoxy- 6- et hyl phenyi amlfl eAl dri ch50868- 73- 036, 009- 0

2-Met hyl1-6-(rrifnoronet hyl) pbei nyl aABCREOD171PF 2- Napht hyl acenc _
aci dAl dri cf&B14-8BwnsnBgLL-8-F-PHe W’%ﬁbﬁ@f"ﬁ@“ﬂtﬁ’%me&@% ray2FMA- 0- 1

2- Phenyl t hj f ] hydr ochl ori deArray2TMA- 0- 1

2- Pyridi n¥%@§?[€ﬁ?@%ﬁﬁhol i ne hydroc' nionde Array2T1v1A- PO3-1

3- (3, 4- Di f Wil psrehgBPlop) 66 (MECE dAt tBL.oRY6 ERED) $4409%50702- 7

343- Chl or ophenyl wr opi oni ¢ aci dAJ3CR21640- 48- 2TWC2925
3-(Trifluoronetnyl)thenyl aceri e aci dAl dri ch351-35-919, 335-6

'3, 4-Di cpi oropnenyl aceric aci dAl dri ch5807-30-728, 000- 3

3, 4- Enf | uor.ophenyl aceti c aci dABCK658- 93- 5F02874E, 3, 4-di ftuor ophenyl ooroni c
aci dAl dri cKxeBpB?- 41- 246, 508- 9 3, 4- Di net hyl phenyi atetic

aci dVi tas- Wi 22 fo%@ﬁtﬁﬂﬁ'?@@-@?e@ 1 YBnEpRslineL hykdreXk anaimide. _}
ari aAcr 0s3302- 10- 126944- 0- 50 3- br onbphenyi acenc .
aci dAl dri cﬁ&@mfb@ﬁxyﬁsp@%ﬂ@%y@heaﬂgﬁnféﬁwia‘ef‘étz?ﬁéﬂfonmde (78 mg),
acidAldric g%l%ﬁgc_a%%—(b% %%ﬁ-a%d water (50 uL.) were stirred at 40°C for 5 hours. fce (30
10 mL)and water (30 mL) were added and the mixture was basified with solid potassium
carbonate. The mixture was extracted with ethyl acetate (3x 20 mL}, the combined
organic phases were dried over sodium sulfate and concentrated in vacuo. The residus
was redissolved in tetrahydrofuran (1 mL) and mixed with pyridine (49 pl) and
cyclopentylacetyl chloride (44 uL). The mixture was stirred for 1 hour at 25°C,
15 diluted with ethy! acetate (20 mL) and washed with 10% aqueous sodium bicarbonaie
(20 mL) and brine (20 mL). The organic phase was dried over sodium sulfate,
concentrated in vacuo and purified by flash chromatography te furnish 35 mg (51%;)
of the titie compound as a tan solid. LC-MS (m/z) 345 { MHE); tr = 2.27, (UV, ELSD)
84%, 98%.
20
9b 2-Cyelopentvl-N-(2, 6-diisopropyi-d-morpholin-4-yl-phenylj-acetamide.
To a solution of 2.6-ditsopropyl-4-morpholin-4-y!-phenyiamine (279 mg) and
pyridine (245 1L in tetrahydrofuran (2 ml} was added cyclopentyiacetyl chioride
(210 pL) and the mixture was stirred for 1 hour at 25 °C. The reaction mixwure was
25 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,
concentated in vacuo and purified by fiash 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 (M 1 = 2.58, (UV, ELSD)
30 98%, 99%. 'EL NMR (500 MHz, CDCls): 1.19 (4, 12H), 1.27 {m, 2H), 1.60 (m, 2H),
1.68 (m, 25, 1.95 (m, 2H), 2.40 {m, 15, 2.41 (m, 2H), 3.05 (m, 2H), 3.17 (m, 4H),
3.87 {m. 4H), 6.49 (s, 1H), 6.70 (5, 2H).



3- Cycl ohexyl propi onyl chl ori deAr ns3909E9- 75-435071- 0250
3-cycl oherryi propi onyl chl ori deArras39098- 75-435071- 0250

3- Cycl opentyi propi onyl chlorideAl drichl104-97-276.859-3 3-Etbylpentanoic
aci dNarch ernb8888-87-258888-87-2 71 meSupplier CAS no. Cattle.

3- Fl uor ophenyl acetic aci dAldrich 331-25-9 24,804:5 3- Met hyl pentanoi c
aci dAl drich 105-43-1 22, 24e-3 3- nethylphenylboronlc aci dAl drich 17933-03-8
39, 361-4 4- (TrlfluoronethypstyreneAIdrlch 402-50-6 36, 960-8

Example 10 _
10a 2- CyciopemyLN—(E, 6~dz'ﬂuoro-4—morphofin—4-yl~pheny[ -acetamide.
2.6-Difluoro-4-morpholin-4-vi-phenylamine (0.20 g) and cyclopentylacetyl chloride

n

(149 uL) were dissolved in acetonitrile (4 ml) and heated to 150°C for 10 minutes in
a sealed microwave process vial. The reactioﬁ mixture was concentrated in vacuo and
purified by flash chromatography to furnish 228 mg (75%) of the title compound as a
white solid. LC-MS (m/z) 325 (ME ) tr = 2.61, (UV, ELSD) 99%, 99%. "H NMR
(500 MHz, DMSO-dg): 1.19 (m, 2H), 1.51 {m, 25}, 1.60 (m, 2H), 1.74 (m, 2H), 2.19
10 (m, 1H), 2.26 (¢, 2H), 3.14 (m, 4H), 3.70 (m, 4H), 6.68 (d, 2H), 9.20 (s, 1H}.

The following compounds were prepared anajogously:

10b Hexanoic acid (2, 6-difluoro-4-morpholin-4-yl-phenyl)-amide.

Vield: 84%. LC-MS (m/z) 313 (ME); g = 2.60, (UV, ELSD} 99%, 98%. ‘H NMR
(500 MHz, DMSQO-dg): 0.87 (¢, 3H), 1.29 (m, 4H), 1.57 (qui, 2H), 2.27 (t, 2H), 3.14 (1,
4H), 3.70 (¢, 4H), 6.68 (d, 2H), 9.22 (s, 1H).

P
L4

10¢ N-(2,6-Difluoro-4-morpholin-d-yl-phenylj-3, 3-dimethyl-butyramide.

Vield: 58%. LC-MS (m/z) 313 (ME"); g = 2.49, (UV, ELSD) 99%, 89%. 'H NMR
20 (500 MHz, DMSO-de): 1.02 (s, 9H), 2.15 {3, 2H), 3.14 (m, 4H), 3.71 (m, 4H), 6.68 {d,

2H), 8.15 (s, 1H).

10d N-(2, 6-Difluoro-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenyl)-acetamide.
Yield: 68%. LCO-MS (m/z) 351 (MH); 1r = 2.32, (UV, ELSD) 96%, 99%. Y NMER

25 (500 MHz, DMSO-de): 3.14 (¢, 4H), 3.67 (s, 2H), 3.70 (v 481}, 6.69 (d, ZH), 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)-aceramide.

Cvclopent-2-enylacetic acid (0.17 mL), N, N-diisopropyl-ethylamine (0.50 mL) and
30 N-[(dimethylamino}-1H-1,2,3-wiazolo-[4,5-b|pyridin-1-yl-methylene]-N-methyl-

methanaminium hexafluoro-phosphate MV-oxide (0.55 g} were mixed in dry

N, N-dimethyliformamide (3 mL) and stirred under argon for 2 minutes, 2,6-Difluore-

4-morpholin-4-vi-phenylamine (0.20 g) dissolved in dry N, N-dimethylormamide (2



4- Br ono- 2, 6-di mel nyl ani | i neAl drich 24596-19-8 19, 237-6 4- Chl or ophenyl acetyl
chl ori deLancaster 25026-34-0 6317 4-Fl uorophenyi acetyl chlorideAl drich

459- 04-1 46, 695-6 4-fl uorophenyl boronic aci dAl drich 1765-93-1 41, 755-6

4- Fl uor ostyreneAldri ch 405-99-2 15,579-9 4- Met hyl pentanoi c aci dAl drich
646-07-1 27,782-7 4-Nitro-2-(trifluor offet hyr) - phenyi anmeAl drich 121-01-7

19,057-6 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 chioride/water (1 ':i, 20 mL), water {20 mL}, brine/water
(1:1, 20 mL), dried over magnesium sulfate, concentrated in vacuo and purified by

5

flash chromatography to furnish 0.21 g (71% vield) of the title compound as 2 white
solid. LC-MS (m/z) 323 (ME?} sip = 2.49, (UV, ELSD) 96%, 99%. 'H NMR (500
MHz DMSO-dg): 1.48 (m, 1H}, 2.02 (m, 1H), 2.29 (m, 4H), 3.03 (m, 1H), 3.14 (¢,
4FD), 3.71 (1, 45D, 5.71 (m, TH), 5.76 (m, 1H), 6.68 {d, 2H), 9.25 (s, 1H}.

10 The following compound was prepared analogously:
10f 2-Bicyelof2.2. 1 Thept-2-yI-N~(2, 6-difluoro-4-morpholin-4-vi-phenyl)-acetamide.
Vieid: 56%. LC-MS {m/z) 351 (ME™); tz = 2.90, (UV, ELSD) 98%, 99%. ‘H NMR
(500 MHz, DMSO-dg): 1.11 {m, 451), 1.43 (m, 45, 1.85 {m, 1H}, 2.00 {m, 1H), 2.11
(m, TH), 2.21 (m, 2HD, 3.14 (¢, 450, 3.71 (4, 4H}, 6.67 (¢, 2H), 9.19 (s, 1H).

[
i

Example 11
lla 2-Bicvclo[2.2. 1 Jhept-2-vI-N-(2-methyl-4-morpholin-4-yi-6-triffuoromethyi-
phenvlj-aceramide.

20  Bicyclof2.2.1Thept-2-vl-acetic acid {160 mg), N.N-diisopropyi-ethylamine (0.44 mL}
and N-[(dimethylamino)-1#-1,23-triazolo-[4,5 -5 pyridin-1-yl-methylene]-N-methyl-
methanaminium hexafluoro-phesphate AM-oxide (.47 g) wers mixed in-dry
N N-dimsthviformamide (3 mL) and stirred under argon for 2 minutes. Z-Methyi-
4-morpholin-4-yi-6-trifiuoromethyi-phenyiamine (0.18 g} dissolved in ary

25 N, N-dimethylformamide (2 ml) was added to the reaction mixture, which was stirred
at 25°C under argon for 16 hours. Bthyl acetate (20 mL) was added and the organic
phase was washed with saturated agueous 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 fiash chromatography io furnish 16 mg (6% vield) of the title

30 compound as a white solid. LC-MS {m/z) 397 (ME ™ tp = 3,12, (UV, ELSD) 91%,
98%.

The following compounds were prepared analogousty:



4-Ni tro-2- net hyl - phenyl am neAl drich 99-52-5 14,643-9 4-tol yl boronic

aci dAl drich 5720-054 39, 362-2 5-1-1exenote aci dLancaster
5- Met hyl hexandi ¢ aci dvat h" 628-46-6 3527 Benzyl chlorol or

1577-22-6 12863
mat eAl dri ch

501-53-i 11,993-8 Bicyclo{2.2.1] hept-2-yi-acetic acidA drich 1007-01-38
12, 726- 4 Bis-(2-bronDethyI)etherAldricﬁ 5414-19-7 38, 220-5

11b 5-Metiyl-pentanoic acid (2-methyi-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-

amide.

Vield: 6%. LC-MS (m/z) 359 (MED); & = 2.76, (UV, ELSD) 94%, 99%.

5  Ile 3-Methyl-hexanoic acid {2-methyl-4-morpholin-4-yl-6-trifluoromethyi-phenylj-

amide.

Yield: 6%. LC-MS (m/z) 373 (MH™); tr = 3.06, (UV, ELSD) 85%, 99%.

11d 2-Cyclopent-2-emyl-N-(2-meithyl-4-morpholin-é-yi-6-riffuoromethyi-phenyl -

10 gceramide.

ield: 25%, LC-MS (m/z) 369 (ME); 1 = 2.70, (UV, ELSD) 96%, 99%. ‘H NMR
(500 MEz, DMSO-d¢): 1.48 (m, 1H), 2.04 (m, 1), 2.25 (m, 2H), 2.34 (m, 2H), 3.06
(m, TH), 3.16 (1, 4, 3.74 (4, 45), 5.71 (m, 15, 5.76 (m, 1H), 7.00 (m, 1H), 7.13 (m,

1H), 9.23 (s, 1H).

oot
Lh

11e 2-Cyclopentyl-N-(2-methyi-4-morpholin-4-yi-6-irifluoromethyvi-phenyvi)-

acetamide.

2-Methyl-4-morpholin-4-yl-&-triflucromethyl-phenylamine (0.18 g) and

cyclopentylacetyl chloride (112 mg) were dissolved in acetonitrile (4 mL) and heaied

20 to 130°C for 10 munuiss in a sealed microwave process vial, The reaction mixture was
2 ol3 fo D

diluted with ethvl acetate (20 mL) and washed with water (Zx 20 mL) and brine (1x

20 mL). The organic phase was dried over magnesium sulfate, concentrated in vacuc

and purified by flash chromatography to furnish 132 mg (52%) of the title compound

as 2 white solid. LC-MS (m/z) 371 (ME™; 1 = 2.87, (UV, ELSD) 99%,
NMR. (500 MEz, DMSO-Ge): 1.20 (m, 2H), 1.51 (m, 2H), 1.60 (m, 25},

b2
Lo

09%, 'H
1.76 (m, 2H),

2,11 (s, 3H), 2.24 (m, 1ED), 2.26 (4, 28, 3.16 (¢, 4ED), 3.73 (4 4H), 7.00 (d, 1H), 7.12

(d, 1H), 9.16 (s, 1FD).

The following compounds were prepared analogously:

30 ]if Hexanoic acid (2-methyl-d-morpholin-d-yl-G-trifluoromethyl-phenylj-amide.
Vield: 64%. LC-MS (m/z) 259 (MH™); tr = 2.8¢, (UV, ELSD) 93%, 99%. " NMR
(500 MHz, DMSO-de): 0.88 (1, 3H), 1.30 (m, 451), 1.58 {qui, 2F), 2.11 {s, 3H}, 2.26

(t, 280, 3.16 (v, 4H), 2.73 (1, 4H), 6.99(d, 1H}, 7.11 {d, 1H), 9.17 (s, 1H)

Gy i



Bi s- (2-chl oroethyl)etherAldrich 111-44-4 04, 113-4

Bi s(di benzyl i ci eneacet one) Pal i amumAcr os 32005-36-0 29197- 0050

Brom neAl drich .7726-95-6 20.788-8 Butyl chlornormateAl drich 18,446-2
Butyryl chlorideAl drich 141-75-3 23,634-9 Carbamie acid terh-butyi

esterAldrich 4248-1.9-5 16, 739-8 Chloréécetyl chl orideAl drich 79-04-9
10, 449-3

11g 3,3-Dimethyi-N-(2-methyl-4-morphol in-4-yl-6-trifiuoromethyl-phenyl)-
butyramide.

Yield: 58%. LC-MS (m/z) 359 (ME); i = 2.76, (UV, ELSD) 97%, 99%. 'HNMR -
(500 MHz, DMSO-dG): 1.03 (s, 9H), 2.13 (5, 3H}, 2.18 (5, 2H), 3.16 {1, 4H}, 3.73 (¢,
4H), 7.00 (d, 1H), 7.12 (d, 1H), 9.12 (s, 1 H).

(9, ]

11k 2-(3,4-Difluoro-phenyl)-N-(2-methyl-d-morpholin-d-yi-6-irifluorometiyl-phenyl)-

acetamide.

Yield: 23%. LC-MS (m/z) 415 (MH); t = 2.77, (UV, ELSD) 7%, 99%. 'H NMR
10 (500 MHz, DMSO-dg): 2.03 (5, 3H), 3.16 (i, 45D, 3.63 (4, 2H), 3.72 {1, 41, 7.00 (d,

1H), 7.11 (d, 1H), 7.17 (m, 1H), 7.38 (m. 2H), 9.52 (b, 1H).

11i Bexanoic acid (2-methoxy-6-methyi-4-morpholin-4-yl-phenyl)-amide.
Yield: §7%. LC-MS (m/z) 321 (ME ); i = 2.04, (UV, ELSD) 99%, 99%. "H NMR
15 (500 MHz, DMSO-dg): 0.88 (1, 3H}, 1.31 (my, 4H), 1.57 (qui, 2H), 2.04 (5, 3H), 2.23
(t, 2H), 3.13 (1, 45, 3.71 (s, 3H), 3.75 (¢, 4H), 6.43 (b, 1H), 6.49 (b, 1H}, 8.78 (s, ITH).

11j 2-Cyclopentyl-N-(2-methoxy-6-methyi-d-morpholin-4-yl-phenyl)-acetamide.
Yield: 81%. LC-MS {m/z) 333 (ME }; tr = 2.06, (UV, ELSD) 99%, 99%. 'H NMR

20 (500 Mz, DMSO-dgi: 1.21 (m, 2H), 1.31 (m, 2H), 1.60 (m, 2H), 1.75 (m, 2H), 2.05
(s, 3H), 2.21 (m, 1H), 2.23 (d, 28, 3.17 (m, 4H), 3.71 (5, 3H), 3.77 (m, 4H}, £.48 {b,
1H), 6.55 (b, 1H), 8.80 (s, 1H).

11k N-{2-Methoxy-6-methyl-4-morpholin-4-yi-phenyl)-3, 3-dimethyl-butyramide.

2
ihn

Yield: 90%. LC-MS (m/z) 321 (MEH); 1z = 1.95, (UV, ELSD) 99%, 99%. 'H NMR
(500 Mz, DMSO-dg): 1.03 (s, 95D, 2.08 (5, 3H), 2.14 (s, 2H), 3.17 (. 4HD, 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-methosxy-6-metiyvi-4-morpholin-4-vi-phenyl)-

30 aceramide.
Yield: 41%. LC-MS (m/z) 377 (MET); te = 2.12, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-ds): 1.96 (s, 3H), 3.09 {t. 4H), 3.59 (s, 28}, 3.71 (5, 35}, 3.72 (1,
4H), 6.34 (d, 1H), 6.42 (¢, 1H}, 7.19 (m, 15}, 7.40 (m, 2, 9.13 (s, 1ED).



Cycl oheptyl acetic aci dLancaster 4401-20-1 1555% Cycl ohexyl - aceti c
aci dAl dri ch 5292-21-7 010, 450-7 Cycl opentyl acety, chl ori neLancaster
1122-99-2 14562 Heptanoic aci dAl drich 111-14-8 14, 6E7-0 Hexanoyi

chl orideAl drich 142-61-0 29, 465-9 I\/brp ohneAl drich 110-91-S 25, 236-0
I n-Tol yi acetic acidAl drich 621-36-3 T3 09-1

11m 2-Cyclopent-2-enyi-N-{2-methoxy-6-methyl-4-morpholin-4-yl-phenyl j-acetamide.

Yield: 27%. LC-MS (m/z) 331 (MH); tz = 1.91, (UV, ELSD) 96.%. 99%. 'H NMR

(500 MHz, DMSO-dey: 1.51 (m, 1H), 2.04 (m, 1H), 2.05 (s, 3H), 2.22 (m, 2H), 2.28

(m, 2H), 3.04 {m, 1H), 3.13 (t, 4H), 3.71 (s, 3H), 3.75 (¢, 4H}), 5.74 (m, 2H), 6.43 (b,
5 1H), 6.49 (b, 11, 8.82 (s, 1H).

111 2-(3-Fluoro-phenyl)-N-(2-methoxy-6-methyi-4-morpholin- -4-yl-phenyl)-

acetamide.

Yield: 14%. LC-MS (m/z) 359 (ME); tp = 2.02, (UV, ELSD) 99%, 99%. 'H NMR
10 (500 MHz, DMSO-dg): 1:96 (s, 3H), 3.00 (4, 4H), 3.61 (5, 2H), 3.71 (5, 3H)L 372 (4,

4T, 6.34 (d, 1H), 6.42 (d, 1H), 7.07 (dt, 1H}, 7.19 (m, Z2H), 7.36 {m, 1H), 9.13 (s,

1H).

1lo 2-Bicyciof2.2.1hept-2 yI-N-(2-methoxy-6-metiy! ~4-morpholin-4-yi-phenylj-
15 acetamide.

Bicyclo{E.Q.l]heDa—A-yl—acrfmc acid (0.17 gy dissotved in oxaly! chioride (2 Min

dichloromethane, 0.7 mL) was stirred at 25°C for 2 hours under argon. The solvents

were removed in vacuo and the resulting acid chioride was redissolved in acetonitrile

(4 mL)and 2-mefnoxy-6-methyl-4-morpholin-4-yi-phenylamine (30 mg) was added.
20  The reaction mixture was heated to 150°C for 10 minutes in 2 sgajed micTowave
process vial and then diluted with ethyl acetate (20 mL) and washed with water (2x 20
mL) and brine {13 20 mL}. The organic phase was dried over magnesium sulfate,
concentrated in vacuo and purified by flash chromatography 1o furnish 20 mg (23%)
of the title compound as a white solid. LC-MS (m/z) 359 (MH; g = 2.30, (UV,
ELSD) 99%, 99%. T NMR (500 Mz, DMSO-dg) 1.14 (m, 4H), & 43 {m, 4F), 1.86
(m. 1H), 2.03 (s, 3H), 2.06 (m, 2H). 2.19 (m, 2H), 3.11 {1, 4F1), 3.70 (s, 3H), 3.74 (5,
4), 6.38 (b, 1F0), 6.45 (b, 1H), 8.74 (5, 1H).

2
h

The fﬁilowing compounds were prepared analogously:

30 ]ip 4-Methvi-penanoic acid (2-methoxy --metiy]-4-morpholin-4-yl-phenyl-amide.
Vield: 66%. LC-MS (m/z) 321 (MH"™); = 1.99, (UV, ELSD) 99%, 59%. ‘H NMR
(500 MEz, DMSO-dg): 0.90 (d, 6}, 1.47 (m, 2H), 1. 58 (m, 1¥0), 2.03 (s, 3H}, 2.24 (L,

y snile

2E0). 3,12 (m, 4HD), 3.70 (s, 3H), 3.75 (m, 45), 6.42 (b, 1H), 6.48 (o, 1HD), 8.79 (s, LED.



N-RDi met hyl arni no) - 1h-1, 2, 3-tri azoi o[ 4, 5-b1Pl ai ce
pyridin-1-ylnethyl ene't-N nef nylnmet hanam ni um hexaf | uor ophosphat e N-oxi de
148893-10-1 11373 N-Bronosucci ni mi deAl drich 128-08-5 BS, 125-5 Cct anoi c

aci dAl drich 124-07-2 15,375-3 72 Narre Suppl ier CAS no. Cat.no Oxalyl
chloride Aldrich 79-37-8

11g 5-Methyl-hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-amide.
Yield: 54%. LC-MS (m/z) 335 (ME™); tr = 2.26, (UV, ELSD) 94%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.88 (4, 6H), 1.22 (m, 4H), 1.57 {m, 3H), 2.03 (s, 3H), 2.21 (¢,
2H), 3.06 (¢, 4H), 3.70 (s, 3H), 3.73 (4, 4H), 6.35 (d, 1H), 6.41 (d, 1H), 8.74 (s, 1H).

th

Example 12
12a N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenylj-aceiamide.
N-(4-Amino-2-chloro-6-methyl-phenyl}-2-(3 -fluoro-phenyl)-acetamide (616 mg), bis-

10 (2-chloroethyDether (260 pL) and potassium jodide (400 mg) were mixed in dry NN~
dimethylformamide (11 mL) and heated to 180°C for 30 minutes in 2 sealed
microwave process vial. 5% agueous sodium bicarbonate (100 mL) was added and the
mixture was extracted with ethyi acetate (3x 80 mL). The combined organic phases
were washed with water (2x 100 mL), brine (1x 100 mL), dried over sodium sulfate

15 and concentrated in vacue. The crude product was purified by flash chromatography
to furnish 236 mg (31%) of the title compound as a white solid. LC-MS (m/z} 363
(ME™; tr = 2.56, (UV, ELSD) 96%, 99%. 'H NMR (500 MHz, DMSO-dg): 2.04 (s,
3H), 3.10 {m, 4H), 3.65 (s, ZH), 3.70 (m, 4H), 6.79 {4, 1H), 6.85 (d, 1H}, 7.07 (dt,
19, 7.19 (m, 2H}, 7.37 (m, 1H}, 9.52 (s, 1H).

20
12b Nn('2~Cflioro—6—meti/{v[--fi'—mor*phoEz’m-é-yitphenyl)-2-cyclopemﬁyi-acetamide
N~(4~Amino—2—chloro-—ﬁé—methvl—nhemﬂ}-2~cvolopentyl—acetamide (830 mg), bis-{2-
chioroethylether (3.35 mL) and potassium iodide (470 mg) were mixed in absolute
ethanol (33 IIL_,} and heated to 170°C for 1 hour in 2 sealed microwave process vial.

2 The crude miture was concentrated in vacuo and purified by flash chiromatograpby to
furnish 390 mg (41%) of the titie compound as a white solid. LC-MS {m/z) 357
(MH tg = 2.61, (UV, ELSD) 97%, 99%. 'H NMR (500 MHz, DMSO-dg): 1.22 (m.
2HD, 1.51 (m, 2H), 1.61 (m, 28, 1.77 (m, 2H), 2.11 (5, 3H), 2.25 (m, 1H), 2.26 (m,
2H), 3.10 (m, 4H), 3.71 (m, 45, 6.80 (d, 1H), 6.84 (d, 1H), 9.18 (s, 1H).

30

‘Table 1. Reagents used for the preparation of compounds in Examples 1-12,

Name Supplier CAS no. Catne.




32,042-0 palladiun(11) acetate Aldrich 3375-31-3 20, 586-9 Pent anoyl
chloride Aldrich 638-29-9 15, 714-7 Phenyi acetyl chloride Al drich 103-80-0

P1, 675-3 phenyl boronic, acid A drich 98-80-6 P2,000-9 Potassium osmat
di hydrate Al drich 10022-66-9 20, 910-4 smat e(V)

76
Name Suppiier CAS Bo, Catno.
{322 -Bis{diphenylphosphino}-1,1"- Aldrich 76188-35-4 48,1084
binaphinyl
(2'-gicyciohexylphosphanyl-bipnenyl-2-yly-  STREM 213657-53-1 151145
dimethyl-amine
hydroguinine {anthraquinone-1.4-divhdisther Aldrich - 45,6705
2-{2-Chiorophenylithiomorpholine Array - 2TMA-502-1
hydrochloride _
2,3-dinvdro- 1 -benzofuran-2-carbonyl chloride Maybridge 27347-32-6 CC23902
2.4.6-Triflnoroniirobenzens Aldrich 315.14-0 ' 26,180-7
26 Diethylposiylamine Alaricn 76668 14,936,
2,6-Ditsopropvi-phenylamine Aldrich 24544-04-3 37.473-3
2-[4-{Trifluoromethylyphenylithiomarpholine Array - ZTMA-QO%-1
hydrochloride
2-Amino-3-chioro-S-nitro-benzonitriie Acros 20352-84-5 34367-0050
2-chiorobenzvl chloroformate Aldrich 38545-37-8 48 375-%
2-Chlorophenylacetic acid Aldrich 2444362 19,0652
2-Chlerestyrene Aldrich 2039-87-4 16,067-5
2-Cyclopentens-1 -acetic acid Aldrich 13668-61-6 C1I285-2
2-Methoxv-6-methyiphenviamine Aldrich 50R6%-73-0 36,0080
2-Methyi-6-(trifluoromethyiphenyiamine ABCR - FOS171PF
2-Naphthviacstic acid Aldrich 581864 31,791-8
2-Phenyimorpholine bvdrochioride ATTaY - ZEMA-(-]
Z-Phenylthiomorphoime nydrochiorids Array - 2TWA-G-1
) 2-Pyridis-3-yithiomorpheline bydrochloride  Amay - 2TMA-PO3-1
5-03 4-Dxifiuorophenyl-proplonyl acid Aldrich 161712750 45,7027
3-(3-Chlarophenyljpropionic acid ABCE 21640-45-2 TWC3923
A-{Trifluorometnyljphenyiacetic acic Aldrieh 351-25-0 18,335-6
3.4-Inchioropnenyiacetic acid Aldrich 5807-30-7 28.000-3
3,4-Diffuorophenylacetic acid ABCR £58-85.3 FO2874E
3,4-difluorophenylboronic acid Aldrich 168267-41-2 46,508-C
2 4-Dimethyiphenviacetic acid Vizas-M 17283-16-8 TBBO00367
3,5,5-Trimethylhexanoic acid Acros 3302-16-1 26944-0250
3-bromophenyiacetc acid Aldrich 1878-67-7 28.88¢-1
3.Chloropnenyiacstic acid Aldrick 1878-85-2 C6.335.8
3-Cyciohexyipropionyi chioride ALCTOS 39098-75-4 35071-025¢
3-cyclohexyinropiony! chiorids Acros 39095-75-4 25071-0250
3-Cvclopantyipropicnyi chlerids Algdrich 104-97-2 26,859-5
3-Bihylpentanoic acid Narchem 58885-87-2 58888-87-2




Propionyl chloride Aldrich 79-03-8 P5, 155-9 p-Tol uenesul fonyl chloride
Al drich 98-59-9 T3,595-5 p-Tolylacenc acid Al drich 622-47-9yT3,810-5
Pyridi ne-4-ooronic acid Asynthem 1692-25-7 111347 Sodi um

bi s(2- met hoxyet hoxy) al uni ni um hydride (70%in tol uene) Al drich 22722-98-
19, 619-3 Sodi um dithionite o ) rich 22722- 98-

Name Supplier CAS no. Cat.na,
3-Finorophenylacetic acid ' Aldrich 331-25-9 24,804-5
3-Methylpentanoic acid Aldrich 105-43-1 22,2453
. 3-methyiphenvlboronic acid Aldrich 17935-03-8 39,3614
4-{ Triflucromethvi)styrene Aldrich 402-30-¢ 36,960-8
4-Bromeo-2. 6-dimethylaniiine Aldrich 24504-18-8 18.237-¢
4-Chiorophenylacety! chloride Lancaster 25026-34-0 6317
4-Fluorophenyiacetyl chloride Aldrich 459-04-1 46,6956
4-fluorophenytooronic acid Aldrich 1765-83-1 41,755-6
4.Fluorostvrene Aldrich 405-98-2 13,576-9
4-Methyipentanoic acid _ Aldrich 646-07-1 27,782-7
4-Nitro-2-(trifiuoromethy! -phenyiamine Aldrich 121-01-7 19,6576
4-Nime-2-methyi-phenylamine Algrich 0G6-52-3 14,643-0
4-goiyiboronic acid Aldrich 3726-05-8 30,3632
S-Mexenoic acid Lancaster 1577-22-6 12863
5-Methylhexanoic acid Matrix 628-46-6 3527
Benzyl chloroformats Aldrich 301-53-1 11,993-8
Bicycio[2.2. 1]hepi-2-vl-acetic acid Aldrich 1007-01-8 12,7264
Bis-(2-bromoethyiether Aldrich 5414-18-7 38,220-5
Bis-(2-cnloroethyliethsr Aldrich 111-44-4 C4,113-4
Bis(dibenzyiideneacetone)paliadinm Atros 32005-36-0 26197-0050
Bromine Aldrich TT26-95-6 20,788-8
Butyl chicroiormaie Aldrich 592-34-7 6.440-3
Butyryl chioride Aldrich 143755 23,634-8
Carbamic acid reri-butyl ester Algrich 4248-18-3 16,736-8
Chioroaceryl chleride Alarich 75-04-4 10,445-3
Cycicheptyiacetic acid Lancaster 44051-20-1 15553
Cyclohexyl-acetic acid Aldrich 5282-23-7 C10,450-7
Cyclopentylacetyl chioride Lancaster 1122-86-2 14562
Hepianoic acid Alarich 11-34-8 14,687-0
Hexanovl chlonde Aldrich 42-61-0 29.465-0
Morphoiine Aldrick 110-891-§ 23.236-0
m-Tolylacetic acid Aldrich 621-36-3 3,805
N-[{Dimethyiamine}-17-1,2.3-wriazoio[4,5-5] Fiuke 148893-10-1 11373

vridin-1-yimethylensi-A-
P A I

methyimethanaminium hexafiuorophosphate

M-pxide
N-Bromosuccmimide Aldrich 128-08-3 BE.1253
Octaneis acid Aldrich 124.07-2 15.375-3




Al drich 7775-14-6 15, 795-3 Stannous(11) chloride di hydrate Al drich
10025-69-1 20,803-5 Tert-butyl hypochlorite VAR 50740-4 081328

Terr-butylacetyl chloride A drich 7065-46-5 B8, 880-2 Thl ornor phohne Al drich
123-90-0 19, 627-4 Thionyi chloride Aldggch

Name Suppiier CAS ne. Cawno.
Oxalyl chloride Aldrich 79.37-8 32,042-0
paltadhm(Il) acetats Aldrich 3375313 20,5865
Pentanoyi chloride Aldrick £38-20-9 13,7147
Phenylacety! chloride Aldrich 103-80-0 P1,875-3
phenylporonic acid Aldrich 98-80-6 P2,000-5
. Potassium osmate(VI) dibydrate Aldrich 10022-66-9 20,910-4
Propiony! chloride Aldrich 79-03-8 P3155-0
p-Totnenesulfonyl chioride Aldrich 98-59-0 T3,585-35
p-Tolylacetic acid Aldrick 622-47-9 T3.810-3
Pyridine-3-boronic acid Asymehem 1692-25-7 111347
Sodium bis(Z-methoxyvethoxyjaluminium Aldrich 22722-98-1 19,619-2
hydride (70% in foluens)
Sodium dithionite Aldrich 7775-14-6 15,765-3
Staémous(_ 1I) chioride dihydrate Aldrich 190623-69-1 20,803+5
Tert-buty! hypochlosits VWR 507-40-4 081328
Tert-putylacetyl chioride Aldrich T065-46-5 BR.880-2
Thicmorpholine Aldrich 123-90-0 19.627-4
Thiony! chlorids Aldrich 7719-06-7 23,0464

Thiophene-2-acety! chioride Aldrich 39098070 16.59%.5




7719-09-7 23,046-4 Thi ophene-2-aceryl chloride Al drich 39098-97-0 19.599-5
73 In vitro and in vivo testing The conpounds of the invention have been
tested and shown effect in one or nore of the bel ow nodels: Relative effl ux
t hrough t he KCNQ@ channel. This exenpli%ies a KCNQ@ screening protocol for
eval uati ng conpounds of the present invention. The assay neasures the
relative efflux through the KCNQ2 channel, and was carried out according to
a nmet hod described by Tang et al. (Tang, 10 W et. al.., J. Mnf, Screen,

2001, 6,325%33%)]%Prdu% 25 ﬁgassiun1channels with the nodifications
descri bed Bel oW 2 nmadequa € nunber of CHO cells stably expressing

vol t age- gaties ciahiidc baiha elventier imvpbadradsiad aiad shemsictipcisubia witeneoto yiel d a
mno-conflgﬂgr{% | ayer on the day of the 15experinent. Cells were seeded on
the day befrRa"&°e%peri ment and | oaded with 1 uGiim [86R15] over night.
On the day of the experinment cells were washed wi th a HBSS-cont ai ni ng

buffer. Cells were pre-incubated with drug for 30 m nutes and the 86121
ef f| ux was Relatingleffiwsgtbpyush thedtaXRiskbaBBtlcent rati on of 15 mMvi KC in the

continued Ay RoGaAS rgés adxlgessdﬂm%ﬂmig&mg@l 130l Efomplb®roresui t abl e
i ncubati on perfod, the supernatant was renoved and counted in a liquid
sci nti || at porsesiduvengpn. The assay measures the relative efflux through the KCNQZ
channe!, and was carried out according to 2 method described by Tang et al. (Tang,
10 W. et al.,J Biomol Screen. 2001, 6, 325-331) for hkERG potassium channels with the

modifications described below,

An adequate number of CHO cells stably expressing voltage-gated KCNQG2 channels
were plated at a density sufficient to vield a mono-confluent jayver on the day of the

15  experiment Cells were seeded on the day before the experiment and loaded with 1
2Ci/ml %Rb] over night. On the day of the experiment cells were washed with a
HBSS-containing buffer. Cells were pre-incubated with drug for 30 minutes and the
%R b efflux was stimutated by a submaximal concentration of 15 mM KCl in the
continued presence of drug for additional 30 minutes. After suitable incubation

20 period, the supernatant was removed and counted in a liguid scintiliation counter
(Tricarb). Cells were Iysed with 2 mM NaOH and the amoumnt of 5Rb™ was countéd_.
The relatve efus was caleulated ((CPMaper{ CPMsupert CPMeen)Yomse!

(CPMsuper/(CPMsupcr+ CPM:&H)}ESmM KC1)$ 100-10C.

25  The compounds of the invention have an ECso of less than 20000 nM, in most cases
less than 2000 nM and in many cases less than 200 nM. Accordingly, the compounds
of the invention are considered to be useful in the treatment of diseases associatec

with the KCNQ family potassium channels.

30  Electrophvsiolegical paich-clamp recordings in CHO cells
Volage-activated KCNQZ currents were recorded from mammalian CHO cells by use
of conventional patch-clamp recordings technigues in the whole-cell patoh-clamp
configuration (Hamill OP et.al. Pfligers drcih 1981; 391 83-100}. CHO celis with

stable expression of voltage-activated KCNQZ channels were grown under normal



(Tricarb). Cells were iysed wwth 2 nVl a NaCH and the anpunt of 86 Rhil was
counted. The relative efflux was cal cul ated ((CPMsuper/ (CPIvi sup”

CP: M 0, 0) Ormd/ (CPMsupal (CPM sup, (1- CP1Viceli))t5mm xcps1004 00. 25 The
conpounds of the invention have an ECK_of |ess than 20000 nM in nost cases
| ess than 2000 nM and i n nmany cases | et than 200 n.M Accor di ngly, the
conpounds of the invention are considered to be useful in the treatnent of
di seases ashodivat edndiitits in K& KENQafoarrndyspd faskicoaphyhialngsplrecgdings

El ect rophysi gi ogi.cal . pat ch~Glanp. r r.di 1,0, I, L -activated
KCN( 22 cur’r eﬁ?g ﬁS‘f Blagjé%mg*%%rsnﬁgéﬁ %ﬁlggsn‘b%%%e#ﬁ%sb G 3’91 Lrstem%g?uI§1
convent i onak gat inchodpente 603-0 RYS |t et gresprowctin&omtroheniveatd

pat ch-cl a onfiguration ( i1l__OP et,al. ijigers ch 198 | ; 391:

85- 100) . M%eqinw?ﬁﬂﬁ“’%@ﬁamoé%ﬁ%ﬁgﬁ%(g %’11"1’3[9%‘@-% VR RoNnge

channelss Vg Or@wh wndersiRoMABkiectfdhbheablogtddl ftdce; ie@ndE by oS in CO2

i ncubators and used for el ectrophysiological recordings 1-7 €§é§ after
ps

pl ating. KONGRUPSt HEsicUALEEa MR SREOWRSPEMEET 0 a8 o CBjRevioR TG up to . 4-
80 naV in | e forh Y| 0L R60k)s daredn a nenbr ane
hol di ng po&tug%{mi a %?&eeg%c%%fg}o{e %ﬁg%é%%h%q%ﬁ%ul I a%r)l!m)L d:att al. J

Neur osci encexifig@dbdu@tl(Sen: $585t8845) . The el ectrophysi ol ogi cal effects

i nduced by the conpounds were eval uated on various paraneters of the

vol t age-activated KCNQ current. Especially effects on the activation
threshol d §@ne tthee cupheridsaidhcanvdriion raxd tasmtésnailic dds eeir Adeft-waer e st udi ed.
10Some of th mpounds of the. invention .have been tested in this test. A
| ef t - war d ?HJEP%&B@CPH@‘E&{WE@}&;?{ Shei WP%”@“T‘?&P&neo?aﬁﬁl%l@ﬁ%cgggo?ﬁmﬁe nmaxi num
i nduced poL@gsi 4MGHEEEH ddctea0xRe atieaiylif ndeehgastvdrieadatuswhdiy then neur onal
networks and thus make the compounds useful in di,seasl, S Wth increased
neuronal agehRaungs usqfjlda dégspyes paibgncrgascENFEPRR) BAYEN G| %F’B‘ PSif-ecor di ngs of
KCNQ@2, KCNR/ KCWR3 or KCN channels in oocytes Vol tage-activated KCNQ,
KCNQ2/ KCNQ@B or KON currents were recorded from Xenopus oocytes injected
with niRNA Ebatimgif sioldé@RPscokGNER o KIONER b K KRN CHA e dHABs (Wang et al .,
Sci ence 1998, 2?2, 1890-1893; Lerche et al., J 20 Biel Chem 2000, 273, 223
95- 400) . K@ﬁ@‘,e SRENETENGB or KCNGB pot assi um channel s were activated by
vol t age st apsads@mvahte IERDNaKENT/HCNG 3petieBiN QA lcufrbet werenecorde@@romV and
-40 mV) up.to + 40 VW in incre ts. of .5-20 n . a,- rotocol).
The el ect ré&ﬁ?@%s(?%éﬁeégﬂe‘é?‘?%@%%%%g E@f %ﬁé%ﬁ%@&&% we Jeﬁgeval uat ed on
various pananebels, ofanhhie rwekt age: gatinaved HKONQR(- KONQRAKENCQE .0 KCNCD
currents. Especi al Ig effects on the activation threshold for the current
and on 2he AebGrserdMdaéed 268 BrFaht Katve- O &8N Re o hy pRp aP%F T ¥ ng
effects of 5%%%5%%%‘8&%%%&%%% 8:89nd Bet8dndhbRGE @RIt he menbr ane

potential during current c X1 mum el ect roshock "The test was
conduct ed i(bettvegroupsiloh Virakle 4fi 0¥) us targ 4€ 6Y W EalncEmEsE 06 888 manbr by 2

adm ni stering a_ squ wave_current .of 26 4, .1 500 Se&ands in order
to i nduce afmgBﬁVLsﬁ?q%‘ﬁgﬁméh’ eraa%ﬂgrs%oé%"d”%ﬁ%‘ém% %ﬁlﬁ%edh%ﬂév %mo ext ensi on (W az
et al. Epilgpsy-Researiohs far@98ers30 the2bBa @R tivated KCNQ2Z, KCNQL/KCNQ3

25 or KONQS5 currents. Especially effects on the activation threshold for the current and

on the maximum induced current wers studied.
The hyperpoiarizing effects of some of the compounds were aiso tesied directly on the

membrane potential during current clamp.

30 Maximum electroshock
The test was conducted in groups of male mice using corneal elecirodes and
administering a sguare wave current of 26 mA for 0.4 seconds in order to induce &
convulsion characterised by a tonic hind limb extension (Wlaz et al. Epilepsy

Research 1998, 30, 2158-225),



75 Pil ocarpi ne i nduced sei zures Pil ocarpine induced seizures are induced by
intraperitoneal injection of pilocarpine 250ng/ kg to groups of nmale m ce
and observing for seizure activity resulting in |loss of posture within a
period of 30 minutes (Stan et al. Pharpncol ogy Biochemi stry and Behavi or
1993, 45, 321-325). Electrical seizure™-threshold test A nodification of

t he up-and-down nethod (Kinball et at. Radiation Research 1957, 101-12) was
used to determ ne the nmedian threshold to induce tonic hind-1inb extension
in response to corneal el ectroshock in groups of male mce. The first nouse
of each g?gﬂﬁ“PEEépggﬁﬂéﬁmﬂpgctroshock at 14 mA, (0.4 s, 50 Hz) and was

observed bohcsEing WdlcaldelAtds Yire ihfiucad seiimtuperivasal obswioy e8pHIFePEIEr r ent was
reduced by 1 nA for the next nDus% .howev i

, r, if _no..s: bserved
then the éé@méﬁgtMﬁgmph@@é§§§H“HV*fmT%¥ﬁ%gb%F8¥8dﬁP§$%%§&§%%%§?%d for all
15 m ce | BeL0GLIAALTE RG] @up miheTisak coal PurducdibneBholtivestd  The
t hreshol d dose of pentylenetetrazole required to induce a ionic convul sion
was neasubedatyyr 19954533 5SFbn of pe, ntylenetetrazole (5 ng / ms, at 0.5
.nmL/ mnute) into 20 a lateral tail vein of _groups of nale mce (Nutt et
al . I Pharnmacy and Pharnacol ogy 1986, 38, 697-698). Pianygdaia ki ndling
Rat s undermyesdricalyegaity -thoesbnjdl tasit ati on of rri-polar electrodes into the

dorsol ateral 25anygdala. After. surger e, animals mere ral.l ast o recover
before t he™ FrAtiHE 0?%%@?8%”@?%#2?%%@?&92%&%9}& %@32 Rg#efz%ft ‘conpound Or
the dryg' s;.yehied @ed hetaninehs mesie iatioid atiedonidbc whelimbiotiensigh af t er

di scharge. threshold -f 23 uA_daj%y for 3*5‘ﬂee§§gﬁ9§39&o&§Qﬁ ggcasi on

sei zure seRERSIOPse 8 EPERSIHTPHCHH: FRHE YuPdt Fow O electrical after

di scharge yere noted.. (Bacifbei &h2eis qencephaizpgriaphybamdedor srized

30Neur ophysiofog,y 1972, 32, 281-294 1 1 X )
P y:ctivityglf i seizure was observed the cgrrent was reduced by 1 mA for the next

- . . . . T A
mouse, however, if no seizure was observed then the current was increased by 1 mAa.

[y
Ly

This procedure was repeated for all 15 mice in the treatment group.

Chemical seizure -threshold test

The threshold dose of pentylenetetrazoie required to induce 2 clonic convuision was

measured by timed infusion of pentyleneteirazole (5 mg /L at 0.5 mL / minue) into
20 2 lateral tail vein of groups of male mice (Nutt et al. J Pharmacy and Pharmacology

1986, 38, 697-698).

Amygdala kindling
Reats underwent surgery to implantation of wi-polar electrodes into the dorsolateral

25  amvygdala. After surgery the animals were allowed to recover before the groups of rats
received either varying doses of test compound or the drug’s vehicie. The animals
were stimulated with their initiai after discharge fhreshold + 25 uA daiiy for 3-2
weelks and on each occasion seizure severity, seizure duration. and duration of
electrical after discharge were noted. (Racine. Elecrroencephalography and Clinical

30 Newrophysiology 1972, 32, 281-294),



76 Side effects Central nervous system side-effects were nmeasured by
measuring the time mce would remain on rotarod apparatus (Capacio et al.
Drug and Chem cal Toxicol ogy 1992, 15, 177-201); or by neasuring their
| oconotor activity by counting the nunber of infrared beans crossed in a
test cage (Watson et al. |v-europharmacél ogy 1997, 36, 1369-1375).
Hypot herrnic actions on the animls core body tenperature of the conpound
wer e nmeasusrid dpciei t her rectal probe or inplanted radiotel enetry
transmtters capable of neasurjn terrperatureéKeene t al. Phﬁ"Sifl ogy and
Behavi our Sewzal nmmfmm%-efmg%\ﬁ%ﬂ&a%?@é PRI H SRR Hor
properties,ofaf Berd %&%ﬁ@@pgﬁé f {11 De MiBnemidkd TREbIRmCI199d0si Ng to
and, e

Sprague Daw ey rats, ' eafter, draw ng bl ood sanples over 20 hours.
Pl asna condé@hpat dronsneeshengléei Apfomedonactiity DrvBng/hg numpy igias 1. A

substituted rphol i ne.or .thi i_n ] i ) neral formula
I 5 m%eré?cﬂ%a&a oS Tor t?pk%fg?{s;‘p%%& 6S;gl' %géé‘j}é géﬁgé?oz%biis 39%1 is selected
from t he grneep1zvhgiwtitrgnafachatoygethe acyarocorChoB-tabhkéramfaai)tyd . C3. 8-
cycl oal k(en)yl, "8-cycloal k(en)yl -C1. 6-al k(en/yn)yl..,  hal o-
Cl. 6- al k( eﬁP%’H?%%.gW%ﬁ%@%?%é‘% @é%?‘%};ﬁ%aiﬁﬂ% or %%EQM?O&%P%% k(en)yl -
15C) . 6- al K(Rinik¥ bapablle &ttt ¥ipyiaoiy (KéBeBecy Aipabkienry| oxy and
C3. 8-cycl oal k(en)yl -Cl1. 6-al kgeri /yn)yloxy; R2 is selected fromthe group
consi st i ng &shaviav’dgeh 74eyanotes- 8- cycl oal k(en)yl,
C3. 8- cygl oal k(en)yl - C1_6-al k(en/yn)yl, hal o-

Pharmacoldnetics

The pharmacokinetic properties of the compound were determined via, L.v. and p.c.

dosing 1o Sprague Dawiey rats, and, thereafter, drawing blood sampies over 2¢ hours.

Plasma concentrations were determined with LC/MS/MS.



C) .6-al k(en/yn)yl. hal o-C3. 8-cycl oal k(en)yl, hal o-C3. 8-cycl oal k(en)yl -
20CL. 6-al k(en/yn)yl . C1"6-a|k(eniyn)ykzxy, C3. 8-cycl oal k(en) yl oxy,
C3_8-cycl oal k(en)yl -C1. 6-al k(eniyn)yl optionally substituted phenyl and
optionally substituted pyridyl; wherein phenyl and pyridyl are optionally
substitQ%g%?mnth one or nore substituents independently being hal ogen,
Cl.6-alk yn)yl, C3_8-cycloal k(en)yl or

C3. 8- cycloalk(en)yl Cl_6- alk(enlyn)yl 25R3 is selected fromthe group
consi sting of Cl1.10- auﬁéen/yn C3. 8-cycl oal k(en)y

Ar-Cl1. 6 a%kg(“éﬁﬂ%q § prorphlinesr guigpernbaling dirywarive ot the generai formula I

Ar- C3. 8-cycl oal k(en)yl C1_8-al k(eniyn)yl and Ar; and each of R4, R5, R6 and
R7 is independently selected fromthe group consisting of hydrogen and Ar;
78 Ar is selected fromthe group consls}lng of optionally substituted
phenyl, optionally substituted napht optj onal Iy substituted pyridine,
optionally substituted thiophene, @ onél I y sghstituted furan, optionally
substituted thiazole, option . ut ed qui noli ne, optlonally
substituted indole, optionally substituted 2, 3-di hydro-benzofuran,
5optionally substituted pyri'th é“‘optlonal substituted pyrrole and
optipnally substituted oxazoke;rgMerei n the @ﬁbstltuents are independently
halogen, Ci e-al k(en/yn)yl, @.8-cycl oal k(en)yl,

C3. 8-cycl oal k(en)yl - Cl. 6-al k(en/yn)yl, halo-Cl..6-al k(en/yn)yl, Cl-6-
alk(enlxﬂ%%Loxy or C3..8-alk(en/yn)yloxy; as the free base or salts thereof
10 2. HPound according to claim1, wherein R3 is selected fromthe
group cqnsb&ﬁhng of G .10-alk(enlyn)yl. Ar-Cl _6-al k(en/yn)yl and Ar.

3. Aco ﬁ g cording to claim2, wherein R3 is Cl_10-alk(en/yn)yl. 15
4. A cowg Surd® &ccording to claim2, wherein R3 is Ar-C(.6-al k(en/yn)yl 5.
A caoppoyni@d (scording to claim 2 mhereln R3 is Ar. 206. A conpound accordi ng
to any gﬁe of clainms 1-5, wherein Ar is selected fromthe group consisting
of opti éﬁ?y substituted phenyl, optionally substituted naphthyl,
optionally substituted pyridine, optionally substituted

2, 3-di hydr QL t 257 A
corrpoungglaggglrggléﬁgﬂ{r%ﬂggﬁ%g%gh%% Ol &é‘?ﬁ dytav\;lf &1 J}kgg{}gg&

substi t wyeldalk(en)yl, Cig- cycloalk(en)yl-C;_6-alk(en]yn)y1 halo-

Cig-alk(en/ynjyl, halo-Cs.g-cycloalk(en)yl, halo-C;.s-cycloalk(en)yl-
15 Cis-alk(en/yn)yl, Cig-alk{en/yn)yloxy, Cyg-cycloalk(en)yloxy and
Cs.g-cycloalk(en)yl-C; ¢-alk(en/yn)yloxy:;

R2 is selected from the group consisting of halogen, cvano, C;4-alk(en/yn)yl, Cz.g-
cycloalk(en)yl, Cs.g-cycloalk(en)yl-C, ¢-alk(en/yn)yl, halo-
Ci.6-alk(en/yn)yl, halo-C;.s-cycloalk(en)yl, haio-Cs.g-cycloalk(en)yl-

20 Cjgalk(en/yn)yl, Cig-alk{en/yn)yloxy, Csg-cycloalk(en)yvioxy,
Csg-cycloalk(en)yl-C, ¢-alk(en/yn)yloxy, optionally substituted pheny! and optionally
substituted pyridyl; wherein phenyl and pyridyl are optionally substituted with one or
more substituents independently being halogen,

Cy-alk(en/yn)yl, Cag-cycloalk({en)yl or Cs.g-cycioalk(en)yl-C_g-alk(en/yn)yl;

25  R3is selected from the group consisting of C;.jp-alk(en/yn)yl,
Cs.g-cycloalk(en)yl, Ar-Cy.s-alk(en/yn)yl, Ar-Cs.g-cycloalk(en)yl, Ar-Cjg-cycloalk(en)yl-
Cr.salk(en/yn)yl and Ar; and
each of R4, RS, R6 and R7 is independently selected from the group consisting of
hydrogen and Ar;



with one or nore substituents i ndependently sel ected anong hal ogen,

C _6-alk(en/yn)yl, hal o-Cl. 6-al k(en/yn%yl and Cl_6-al k(en/yn)yl oxy. 8.
A conpound according to any one of clarms 1-7, wherein gq is 0. 30 9. A
conpound according to any one of clainms 1-7, wherel nqgis 1. 10. A
corrpound acc rein Wis an qoxygen atom

79 Skl am ded BhuP g ing ) oBe b sehiived byl vasareRl Wi s a
sul phur ‘sab@ifuted niphthyd @ﬂmgﬁnﬁb%ﬁ&e%ﬁ%nfe ﬁ%aﬁf‘@uﬂ%ﬁuﬁé@ﬂhf%h&mﬂ wher ei n

Rl is selected fromthe group consisting al ogen, cyano
G _6-al %{p@ﬁn@lm:?yart)sﬁtnfaﬁm @tlana&tyambw)xgeﬁ thmzblé;]npﬁonzﬂlgfl dobstitined) yl oxy.  13.

A n 0.cla rei.n IS 6- ly 14. A
coﬁggﬁﬁgﬁ g%glgl(rédﬂ; n% f/tlt}gﬁg an%k PRI fRally sy ESt tmgﬂtz; ﬁ]fg}féi)efn%‘g%@é‘t ed from
the %0 )| thie Q08h 085 d BloyRdy sub

haleo C%mgﬁg?km?% g.pg’férf 6- g kmnag%;f n ;ﬂl 0X ﬁy% ti ong 'y sgsgtslnttﬁte(éd

pheny! SRz pt Visen I"k}e %@%ﬂ?ﬁtﬁﬂédﬂ@yﬁlﬁ@yﬁy haloggn, CA sedkpolmylaccording to

d ding to
ol ai m 14 e BT, LS SR ek R G el SRR T Etbst 1t ut ed
pyri dyl aﬁla(yn/bﬁ)yﬁa:@&tl(lgutaﬁc{emm)lyloagg or nore substl tuents mdependently

sel ected hal og .6-alk(en/yn)yl. 17. A substituted norpholine
derivati%gheagg% %Fﬁbsat“é% m1, wherein 20 gisOor 1; Ws Oor S Xis

CO 44 1s 0; 25R1 and R2 are independently selected fromthe group
consi sting of hal ogen, hal o-Cl. 6-
2. A compound according to claim 1, wherein R3 is selected from the group consisting of

Ci.e-alk{enlyn)yl, Ar-C, ¢-alkien/yn)yl and Ar.

3. A compound according to claim 2, wherein R3 is C)_jo-alk(en/yn)yl.
15

4. A compound according to claim 2, wherein R3 is Ar-C¢-alk(en/yn)yl
5. A compound according to claim 2, wherein R3 is Ar.

20 6. A compound according to any one of claims 1-5, wherein Ar is selected from the group
consisting of optionally substituted phenyl, optionally substituted naphthyl, optionally
substituted pyridine, optionally substituted 2,3-dihydro-benzofuran and optionally
substituted thiophene.

25 7. A compound according to any one of claims 1-6, wherein any Ar may be substituted
with one or more substituents independently selected among halogen, Cy¢-alk(en/yn)yl,
halo-C; ¢-alk(en/yn)yl and Ci¢-alk(en/yn)yloxy.

8. A compound according to any one of claims 1-7, wherein q is 0.
30

9. A compound according to any one of claims 1-7, wherein q is 1.

10. A compound according to any one of claims 1-9, wherein W is an oxygen atom.



al k(en/yn)yl, C _6-alk(en/yn)yl and cyano; R3 is selected fromthe group
consisting of G ..10-alk(en/yn)yl, Ar-Cl.6-alk(en/yn)yl and Ar; and 80
18. A compound according to any one of'“clainms 1-17. said conmpound being
selected fromthe gr oup consisting of:

2;,5 zZimB(rj gqu A% orrgfaro n aclsc%}dln'}/ fo anytornle lolflél%gnqg? t h%vhm%l 1]é)a s%lpsmr gtlorléor 0-phenyl)-a

3-(3.4- D|quoro phenyl)-N-(2, 6-di met hyl-4-not pholin-4-yl -phenyl) - propi onani
de; 5(2, 6-Di net hyl-4-norpholin-4-yl-phenyl)-carbam c acid butyl ester;
2- (4- Chiidr &qwmwm} zmpzdiagmwmm lof glairos bﬁdl,whemnym phekyt) fanethan de;

Nf26D| | in-4- henOaceamde
N- (2. 6- ‘milsﬂn f‘baﬂ%ﬁefln" &’X%l @i %%Ynéélt }Fﬁl?)gﬁé g e‘W P{STIANE
N ( 256- [alk(eltﬂ dkynor phol i n-4-yl - phenyl)-3 3-di net hyl - but yr am de, 10

Hexanoi ¢ acid (2, 6-di met hyl-4-norpholin-4-yl-phenyl)-am de;
(2, 6-Di net hyl-4-norpholin-4-yl-phenyl)-carbam c acid benzyl ester;

55, 5 Trr e Ry o AR o RIS s PHEY DR 4 y1 ~penyd) - am de

Oct anoic acid (2,6-dinethyl-4-norpholin-4-yl-phenyl)-am de; 15Heptanoic

d(26d|rrethy14rmrpholln4yl henyl) - am de

2, 6- O @WO@%@&H@PW %Yﬁn@ﬁﬁé}%m5 ¥‘213ph’éﬁ1§¢ln%%é%ts§]@p@é from the

- (304 QRrsRREDY -Ci 4 .

(3%, droh Ry Re oY ogen, oypno, Crpelk(epompl helerCpalk(en/smy Ci

4 AI Ieglfk(@bx/yani@dyL optmmﬂgmgﬁs)ﬁmbc(ﬂ)eﬁyﬁmm&immi;aﬂly sodephedipyridyly| - phenyl) - ace
de
, 6- Di met hyl- 4- nor phol i n-4-yl - phenyO-2- (3-trifluoronethyl - phenyl)-acetam
20 15. A compound according to claim 14, wh RZ
6- Di net hyf)4 m)rp())rr]oml nocal;n p%r?;r/eilgl 1sC taflk(fnj%n)ﬁ yl -
Chl or o- phenyl) N-(2 6- di met hy1-4- m)rphol | n- 4-yl - pheny1l) - pr opi onam de;

2.

3-

,6 4rmr -4-y] - hn 34dmsth|-pheny|) acet am de;
:2’} Br ?6 crﬁ%rfﬂ?l C(%ég Eﬂ‘ﬂ%’%hﬁ"@ %‘ﬁﬁﬁé %]l]y@‘l@fim‘ﬂﬁ‘gﬁw 3%t ani de;

g Chlmamnneswaamfaa(p%n@ 1%55%%3%{&%@%@0&@@ s%s%we@tsacet am de; 25
2
3
2,
2-

acet am de;

,6-Dimeth 4m)rphoI|n -yl - phenyl) - 2-p-tol yl -acet am

6- DRYRPERYEntly spiseish emiong haiygerpml ileyalRéemistoogly | - acet ami de;

, 4-Di fl uor o- phenyl)-N- (2, 6-di net hyl-4-norpholin-4-yl-phenyl)-acetam de;
6- Di net hy1l- 4- nor phol i n-4-yl - phenyl) - 2- (3-fl uor o- phenyl) - acet am de;

Br dﬂDAlhﬂHﬁftﬁihé|nhd?p1401kﬁﬂ6r1%’tiv@a@&frﬁﬁ@ttmé aiRhe¥dpei?- (3- f1 uoro- phenyl)-a

m de;

%OBrorm 4-nor phol i n-4-y1-6-trifluoronethyl - phenyl) - propi onam de;
N-(2- qultr)rg Abrp)rpholln 4-y1-6-trifluoronethyl-phenyl)-butyram de;

N- ( 2- Chl or o- 4{ fror phol i n-4-y1-6-trifl uoronet hyl - phenyl)-2- (31l uor o- phenyl) -a
cetam déW is O or S;

2-(2- Chl)gro-(s_henyl )-N- (2, 6-di met hyl - 4- nor phol i n-4-yl - pheny1l) - acet am de;
Pent anoi“t *4ctd (2, 6-di met hyl- 4- norphol i n-4-yl - phenyl) am de; 81

4- Met hylz pemt anoi ¢ aci d (2, 6-di met hyl - 4- nor phol i n- 4-yl - pheny1) - ami de;
5- Met hyl - hexanoi ¢ acid (2, 6-di et hyl- 4- nor phol i n- 4- yI phenyl) - am de;

3- Met hyl - pentanoi ¢ acid (2, 6-di methyl-4-tnorpholin-4-yl-phenyl)-am de;
Hex 25- erfoll andak ake(2ddpetdamelt hyldcidd ﬂﬁmhelgrmxpdconbmmg%m;h)cg@mlﬁ% Cr

53- Et hyl t 2, 6-di net hyl-4- hol 4-yl - phenyl d
yaHP(gI!?/ynn?lcl 6= (ik(en%yn)yi ancll gfano fror phot i n- yl -pheny ) am €

R3 is selected from the group consisting of Cy.ip-alk(en/yn)yl, Ar-C;.¢-alk(en/yn)yl and
Ar; and

R4. RS, R6 and R7 are independently selected from the group consisting of hydrogen and
30  Ar; or salts thereof.



2-L( 4- Fl uor o- phenyO- N- (4- nor phol i n-4-y1-2-pyridin-3-y1-6-trifluoromnethyl-phe
nyl) - acetam de; Hexanoic acid

(2, 6-c4f | uor o-4- nor phol i n- 4-yl - phenyl )BDam' de;

N- (2, 6-Di fl uoro-4-norpholin-4-yl -pheny0- 3, 3-di net hyl - but yram de, 10

N- 6- O l,uor o- 4- por phol i p- 4-yl - phenyl ) - 2- (3-fl uor o- phenyl ) - acet am de;

5. ( yH—SD é\ﬁgo&nﬁ)&ued g%ci%&ﬁné 10 anyyone %? clr;l}/mg 1-175 said c(gjmpoun% beinyg s)elected from

(2 hythe érouprcphidting-o- y1- 6-tri fl uor onet hyl - phenyh- am de;

5- Met hyl - hexanoic acid

( 2- met hyN~r-BrempHonerphalin 4-66triflionoredmbphgid phétfiiyroaphetel -dieandi ¢ aci d
(2-meth

3

d

yl-4A- Lin-4-y%1~6-trifl uoronet hyl - phenyl) - am de;

, 3-Di nejtlﬁf;f 2 I\ﬁfogg%f’?@ Xi@%o‘?’ﬁﬁ%ﬁy{{%np %&Y'f?!‘r”? PW%PWF’Q’ﬁ%hyI ) - but yr am
5 (2 Q»Dimerhy!-4—morpholin—4-yl-£)henyl)—carbamic acid butyl ester, .

152- (3, 4-Dif ] uoro-phenyl ) - N- (2-met hyl- 4- nor phol i n-4-y1-6-trifluoronethyl -ph

enyl) - a%é%—gmoa@ph%{gdﬁ-&,é—dy@gtﬁy[#-morphoZm—4-yl~phenyl)—acet‘amide;

2-met h - hp - 4- olin-4-vl-ph 1) - am de; .
(N-(2- m%{ig%ﬁeﬁ%ﬁhi?ﬁﬁﬁ@&pﬁr Fﬁq’%byzfzf‘%ﬂ%"r{%rfﬁ% ?g%ﬁf%‘[dﬁyl - but yr ani de;
2- (3, 4- DL aebimepiyediyridrphbl (24w x-S eriginey) - A-dveihgl: i n- 4-yl - phenyl ) - acet
am de; . .
2-(3-Fl ﬁg'r(%g"dﬂgﬁw—ﬁwéb%@rﬁ@&@he@yﬁe%wmn%bxf&mm@midﬁ; 4-yl - phenyl ) - acet ami d
e; Met 7 Crachdr s A \ .
(2- Arﬁgt ho%agpﬁe%%ﬁdl?ﬁolr i\él’?oﬁ? ;ﬁqliﬁ f%@}rz\eff?:aé”rﬁd‘ée; 5- Met hyl - hexanoi ¢ acid
( 2- met haXyp-BimeehntyfimdrpirolinpHolliphed Ayt or phw ey dbddel, esand

N- ( 2- Chl Qr.0-.6- net.hy1- 4- hol i n- 4-yl - pheny0- 2- (137f | -phenyl ) - acet ani d
T a1e R AR g b HEm G Sieherabag eririse. as & e
medi camens, 5-720ne Ay IRRAATRCENY lfz?@l:i;‘#%%ﬂ%hzb%;ﬁlmﬁﬁ%yfaﬂr@h@%g%gc% Lor mor e

pharmaceutical |y acceptable carriers or di'l uent ‘nmor e conpounds
accor di rfgcterpiansid 6h6-avhetayied-morpholid-4-3gdenysmiaf a conpound according to
any .@ne | ai s ;15 18,.f or ,t he nuf act.ure of a_ pharmaceutical conposition
for 1?’he I?EIIpéa Ofrce%cfzdé‘%’ &"gz"&%téyc{’r d@?’%r”%aﬁ@\é(ﬁj&émf%ﬁl’mﬁs responsive to an

i ncreased?, 541317?7'@W-”Wcﬁp@ﬂirﬁ@!ﬁﬁ@w})@nﬁﬁénwnﬁ@éfﬂnz b?%,%bic@tforg—'ng@?jgm -

preferablry bei ng a disorder or ‘disease of the central nervous
22. Use MaCebndineilyitomerndiotin2ttyl-phwerieneeienidd; di sor der or disease is sel ected

fromthe_gr onskLShl bzure disorders,. anxj et i sorders,
neur opa’?2 h?{:g) a'?ﬁ g%ﬁ)pné 8»?%7?; é]& %flj'ﬁ{z ’ﬁftg%[?%@roé{’ hsoélﬁaél 'ﬁ)éﬁ?%lﬁg@’éﬁé?’&ﬁve
di sor der’$(2,62Bmellib+ annphalinngyl-Oheah Bl T2 10RBE B3RS -88i:aM1R. di sor ders
ar elzael %}{fg from } he group consisting of acute seizures, convul sions,
S H

sta PP -4 ST PRgs e -slhe nal- Zemiehsdere 2 Sirachtomss; and epi | epti ¢

sei zures; /32 > oydh pg. 1 9 Gl Al roerein said . anxiety disorders are
sel ected §rgﬁoﬁ‘ghgﬁg(ggﬁigc%@f@t%h@ 0 hg\rll%;})zeq%f”’lézzgr %’l@%g‘?’s and di seases
r el at ed N-¢-, pdhimethat--ackphayot-appicdn, B2 - SaniiGnethyl-phenyl)-acetamide;

2-(3-Bromo-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide;

21
Met h
- et
Met h

2-(3-Chloro-phenyl}-N-(2, 6-dimethyl-4-morpholin-4-yl-phenylj-acetamide
25 N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-p-tolvl-acetamide
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-m-tolyl-acetamide:
2-(3,4-Difluoro-phenyl}-N-(2, 6-dimethyl-4-morphol in-4-y[—phenyl)~acetamia’e;
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenyl)-acetamide,
N~(2-Bromo-4—morpholin-4—yl—6—tr;’ﬂuoromerhyl—phenyl)-2-(3—ﬂuoro-phenyl)—aceramz'de;
30 N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-propionamide:
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-butyramide;
N—(2‘ChZoro—4~morpholin#—yl—énnﬁluoromethyl~pheny0-2—(3-ﬂuoro-phenyl)~aceramide;
2-(2-Chioro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-acetamide :
Pentanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide,
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pol yneuri-Medtggpentanoic acid (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-amide;
5-Methyl-hexanoic acid (2-methyl-4-morpholin-4-yI-6-trifluoromethyl-phenyl)-amide;
Hexanoic acid (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenyl)-amide;
3,3-Dimethyl-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl-phenylj-butvramide,

15 2—(3,4-Diﬂuoro-phenyl)—N—(Q-methyl—4~morpholin~4-y!~6~trt’ﬂuoromethy[—phenyl)~
acetamide;

Hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-vi-phenylj-amide;
N-(2-Methoxy-6-methyl-4-morpholin-4-yl-phenyl)-3, 3-dimethyl-butvramide:;
2~(3,4-Difluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide:;

20 2-(3-Fluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-acetamide;
4-Methyl-pentanoic acid (2-methoxy-6-methyi-4-morpholin-4-yl-phenyl)-amide;
J-Methyl-hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenylj-amide; and
N-(2-Chioro-6-methyl-4-morpholin-4-yi-phenyl)-2-(3-fluoro-phenyi)-acetamide.

25 19. A compound according to any one of claims 1-18 for use as a medicament.

20. A pharmaceutical composition comprising one or more pharmaceutically acceptable

carriers or diluents and one or more compounds according to any one of claims 1-18.

30  21. Use of a compound according to any one of claims 1-18 for the manufacture of a
pharmaceutical composition for the treatment of a disorder or disease that is responsive to
an increased ion flow in a potassium channel, said disorder or disease preferably being a

disorder or disease of the central nervous system.
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22. Use according 1o claim 21, wherein said disorder or disease is selected from the group
consisting of seizure disorders, anxiety disorders, neuropathic pain and migraine pain

disorders, and neurodegenerative disorders.

23. Use according to claim 22, wherein said seizure disorders are selected from the group
consisting of acute seizures, convulsions, status epilepticus, epilepsy such as epileptic

syndromes and epileptic seizures.

24, Use according to claim 22, wherein said 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.

25. Use according to claim 22, wherein said 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 neuropathic pain related to migraine.

26. Use according to claim 22, wherein said neurodegenerative disorders are selected from
the group consisting of Alzheimer's disease, Huntington's chorea, multiple sclerosis,
amyotrophic jateral sclerosis, Creutzfeld-Jakob's disease, Parkinson's disease,
encephalopathies induced by AIDS or infection by rubella viruses, herpes viruses, borrelia
or unknown pathogens, trauma-induced neurodegenerations, neuronal hyperexcitation
states such as in medicament withdrawal or intoxication, and neurodegenerative diseases

of the peripheral nervous system such as polyneuropathies and polyneuritides.

27. Use according to claim 21, wherein said disorder or disease is a bipolar disorder.



