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| Substituted morpholine and thiomorpholine derivatives Field of the

. invention The present invention relates to novel substituted morpholine

and thiomorpholine 5 derivatives being openers of the KCNQ family
potassium ion channels. The compounds are useful in the treatment of

Soders anddissases being (sponsiug (0 apening.of the KCNQ famiy
po‘fassmm ioll cranne S, one'suc CHSSERENTS %&I%ﬁsyef Background of the

invention 10 lon channels are cellular proteins that regulate the flow of
i%nsgdn%l%ﬁjgngv%%tt?sgium, calcium, chloride and sodium into and out of
cells“Such“MafReare present in all animal and human cells and affect
aNerietsof processe scinciu ding ndundnat ttat smigsiohnenusal® omorpholine
contraction, and cellular secretion,. 15 Humans have aver 70 genpe
s e R e s R i e
Neurpsuiehce2000;! In 24= 3@pwithviood i atdiversity dvith sedarnid dodsptinsive to

styclue angfynclen Newnal petassium shiannele, which are foundjn

e 1011 chianne segseis e 1le ISy
ram, are  primarily res ible Tor malr?t%unln"g anegative res mgp Py

membrane potential. as well as controlling membrane repolarisation

following an action potential. 20 One subset of potassium channel genes
i;ﬂtﬁéﬁﬁ%ﬁ%@f&%l ?.lvﬁfiaﬁ%ﬁs in four out of five KCNQ genes have been
shovwrhionshiediectiisensesdns| tting gaidiaticdichy thimias. ideRfiegsrandsium.
e%ﬁ%@(,@%@%%&@a'\'n%“éégiﬁx%‘{h W Newroseienee000, 1. ezl%f'%%)- £2INS an
K gene Is thought to encode the molecular corre ateo potassium
charms|snfounu:in wliteriaificells vitkhe cdghieaandiinilype hhaipcalls of

t i r ratus. in.which mutations can lead to a form of
in ae}{rlgt%%g Jé%fﬁ%%g%%gﬁgﬁéﬁ(@%#ﬁl% co-assermbled with the product

of the KCNE1 (minimal K(T)-chanlei protein) gene in the heart to form a
C%f%%‘%ﬁ?%'af%e&é@% f'é?e'&i!%!é%ﬁé@dic%%?&%s]u%.‘x%aéhoarr‘%e![‘sth%ﬁbsaﬂ%%’ascﬁ%azm
cause one form of inherited Tong 6’( syndrome typei & ), as well as
béingeassbeiatediwith 20f8in .cfldéafvass {RobbiisPharmabotThen200h
99’&&6&% and function. Neurcnal potassium channels, which are found in the brain, are
primarily responsible for maintaining a negative resting membrane potential, as well

as controlling membrane repolarisation following an action potential.

One subset of potassium channel genes is the KONQ family. Mutations in four out of
five KCNQ genes have been shown to underlie diseases including cardiac
arthvthmias, deafness and epilepsv (Jentsch Nature Reviews Newroscience 2000, 1.
21-30),

The KCNQ4 gene is thought to encode the molecular correlate of potassium channels
found in outer hair celis of the cochlea and in Type 1 hair cells of the vestibular

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

KONQI (KvLOT1) 1s co-assembled with the product of the KCNE] {minimal
K(+}-channel protein) gene in the heart to form a cardiac-delaved rectifier-like K(+)
current. Mutations in this channel can cause one form of inherited long QT svndrome
type 1 (LQT1), as well as being associated with a form of deafness (Robbins

Pharmacol Ther 2001, 90, 1-19).
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2 The genes KCNQ2 and KCNQ3 were discovered in 1988 and appear to
be mutated in an inherited form of epilepsy known as benign familial
neonatal convulsions (Rogawski Trends in Neurosciences 2000, 23,
393-398). The proteins encoded by th625 KCNQ2 and KCNQ3 genes are
localised in the pyramidal neurons of the human cortex and
hippocampus, regions of the brain associated with seizure generation and
propagation (Cooper et al. Proceedings National Academy of Science

HeA200R 8248844919} 1o KENQZARAAKOB R At tvn paiassitird in
channel subunits that form "M-currents” Whelil express din y&&g?dnghe
W-COFFERE R ﬁHHSEF%Rﬂ&“bS%%%W%%‘e%t OuRE- I hany neuronal
(Eibtypes THareRch Kelltypegitds 2olbjnant #3 -cofirdlingrembraneied by the

itability, Ing the only.sustained current in. cti
R HaNon ARG A WP DRI e 166 tban
483:564) hiiochsation of thend SN Drrsresies dpdvaticseifaraggipration and
g%%%@ﬁ%ﬁégg%ép% JOrEX30RIe AGHYAINN 9f 1hensurentmall reduceoo, 97,

euronal excitability. Openers of these KCNQ channels or activators
G7HhéNtkurrent, will reduce excessive neuronal activity and may thus be
of use in the treatment of seizures and other diseases and disorders
characterised by excessive neuronal activ'L such as neuro

Ay pR @bty AT SOrRISRS a0 %‘%85%%5 B A B curcents”

REEOpRIRIGIIdIN Retigakng-f-231 2% non-inactivating potassium current found
N-(2-anzino-4-(4-fluorobenzylamino)-phenyl) carbamic aci .

AP AR R8T 0 e e T B S S8 rame
canivaiisive obeipeuhd with sz smwumtammméﬁ@aﬁﬁ%@ﬁw%nt
Qzﬁ%ﬁﬁ%&?iﬂ/%éigg thin,yie.and BNl SEIVE) after. ofal aRdautation of the

intraperitoneal administration in rats and mice in a range of

Avitionrev it iesicindlieing? eREEMeARYIRRIESH feprrRlcaaIRgn of the
induced.chemically iy pentylonsteiiazelepicsotnxis AUNN-tnethys or
D-qspartatgélglMDA) and in a genetic animal model, thﬂe.DBVA/Z‘m%q?EuS be
(PRESHSRR Bt B SIS NEC SRR rog8IsDS, SHIB o3 I Aditfidh, ™ *°
retigabinerisastiveninthe3t-amygdalar Kisdling modeloiconiplex pastaby
seizures, further indicating that this compound hats .[g)?trgntigil ,fé)'l;:1 :
(CESSIVE NE ) I HiTel) 2 1Y, .' v nsluding convulsive
SR RSt EFEEY 1 %?lhfagalf‘t‘r}irg%%‘?'est%ear ine has- recently shown
etfectivenessersyeatcing:thetiricidance of seizures in epileptic patients
(Bialer et at Epilepsy Research 2002, 51, 31-71).
Retigabine (D-23129; N-(2-amino-4-(4-fluorobenzylamino)-phenyl) carbamic acid
ethyl ester) and analogues thereof are disclosed in EP354543, Retigabine 1s an anti-
convulsive compound with a broad spectrum and potent anticonvulsant properties,
both in vitro and in viva. It is active after oral and intraperitoneal administration in
rats and mice in a range of anticonvulsant tests including: electrically induced
seizures, seizures induced chemicaliy by pentylenetetrazole, picrotoxin and N-methyi-
D-aspartate (INMDA) and in a genetic animal model, the DBA/Z mouse {Rostock et al.
Epilepsy Research 1996, 23, 211-223). In addition, retigabine is active in the
amyedala kindling model of complex partial seizures, further indicating that this
compound has potential for anti-convuisive therapy. In clinical trials, retigabine has
recently shown effectiveness in reducing the incidence of seizures in epileptic patients

(Bialer et al. Epilepsy Research 2002, 51, 31-71}.
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3 Retigabine has been shown to activate a K(+) current in neuronal cells
and the pharmacology of this induced current displays concordance with
the published pharmacology of the M-channel,. which recently was
correlated to the KCNQ2/3 K(+) channel heteromultimer. This suggests
that activation of KCN-Q213 channels may be 5 responsible for some of
the anticonvulsant activity of this agent (Wickenden et al. Molecular
AT BTSSRI B 3880, S AN TRt b e SEEHS oG By the
samefopehaniti: Mmay-bavesimilaplsesdteNQrz anitidtohanbigtbdiave

Iso been reported to be upregulated in models of 10 neur, | -
SR P R e RS
gotasshmerohaiiekm bt stggsshicie: betamamngpatNESISERLS bennrtiventy be

) ) : : e al._Newraph 0)
G B e RO o bs bt
Mok Phedens &P aedP8pathic PaiO | Braaib i Wit rREHy Terdan by the

EwropeanJouraalof Rharmacelegy 2003, 460, 109-116), and it is thus
suggested that openers of KCNQ channels will be of use in treating pain

disorders including neuropathic pain. 20 The localisation of KCNQ
giannel mRNchuiseeperiediin beainandethereaniraduhesicnsisystenf
areas associated with pain (Goldstein et al. Society for, Neurosci <
R
expressiimmotmRNAfodKENG:2-5tirn2syihetite erinabandidorsdiaibot

&

gl e{égﬁ%gdai{' %tﬁ%@g &9&#@9& caudalis, implies.ihatonprens ofss.

channels ma ect the sensory processing of migraine pain

@8ldstein et al. Society for Neuroscience Abstracts 2003, 53.8). Recent
reports demonstrate that nt A for KCNQ 3 and 5, in addition to that for 30
KCNQ2, are expressed in astrocytes and glial cells, Thus KCNQ 2, 3 and ,

SHERHEISEAEY RERY ARG RESHIEHAEACHAYH (O BN S difTopahic pain
conisiuie-tathe nedmpreietive aifents-af KCNR-ehaaneh aeders(Noda
et al., Society for Neuroscience Abstracts 2 3.9). 4 . Retigabine and
i e R

treating pain disorders inciuding neuropathic pain.

The localisation of KCNQ channel mRNA is reported in brain and other central
nervous systemn areas associated with pain (Goldstein st al. Sociery for Neuroscience

Abstracts 2003, 53.8).

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

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

Recent reports demonstrate that mRNA for KCNQ 3 and 3, in addition to that for
KCNQ2, are sxpressaed in astrocytes and glial cells, Thus KCNQ 2, 3 and 5 channels
may help modulate synaptic activity in the CN'S and contribute 1o the neuroprotective
effects of KCNQ channel openers (Noda et al., Society for Neuroscience Absiracts

2003, 53.9).
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neurodegenerative aspects of epilepsy, as retigabine has been shown to
prevent limbic neurodegeneration and the expression of markers of
apoptosis following kainic acid- induced status epilepticus in the rat (Ebert
et al. Epilepsia 2002, 43 Suppl 5, 86-954). 5 This may have relevance for
preventing the progression of epilepsy In patients, i.e. be
antj-epileptogenic. Retigabine has also heen shown to delay the

D RBPRIG O b boLt AT RN B8 I e P HPR RO RSO S M psy
feveldpmentiEoheset & cffaropeansigubial BiPhatmacetogy)ri986.limbic
303 103:1609). 101 5 1w suogesied thal iece properlips of eligating
and othier K 6 ModuIZtors may prevent neuro a?damage mﬂucedpb?
exbesdivatnecpoerlcastivaiorst dnebsuthl dorippunddtdaybSafnise #-te.
‘f%?stEHSPLQJ&%R%!S@%%&%ﬁﬂ?&%ﬁ%&g@%@& o@@ﬁi}% S/ NOPMIAG, (L be

antiepiléeptogenic) in patients with epilepsy. 15 Given that anticonvulsant
eBmpolmRESHiehias BRbioma 2bpi Red sheFenioniathi droro grs dged’
%Hgﬁ!@ﬁxlﬂaﬁiaﬁér@@tm%@tt@%m@ﬂwdmwé@w@sww&m%ﬂﬂmx et al.
other anticonvulsant compounds e.g. gabapentin, are very effective in
EATABI R S ETRD i TATardngs (R Som égé]“.lﬁl%hropharmacolog y

1997, 36, 1369-1375), we expect that other anticonvulsant compounds

ch.as KCN ers are thus expected to be 20 effective,in thi ]
R R T RS PEm e SR SHEA WBarors
asgociated: with@nkibty2gnthéunsotion akbekiavioarseuthaiy Bipsland such

sQulens: 9 LU RROsANIRNS. a0d amyadala. (3adanich.alakJopmal g ve
ofNeuroscience 2001, 21, 4609-4624), and retigabine Is 25 reportedly

abfiRsd g ieran i aNtRBIETS sTamde BikE DerBBUETHartz et al.

Journal ofPsychopharmaeology2003, 17 suppl 3. X4.28,816), and other
clinically used anticonvv.isant compounds are used in the treatment of
Bipbtar eASBRHEPITHERS RERRYVE SHeh $THETRE GSaRtiITOPIAe HERRTEHEOF
apyigyddisasdersiand bipakamdisaiderh 30 WRRELI6540 disclase Sthether
use, of quulators of the M-c%rrent.formed byg&g%te§sion of KENOQ2 and, .
KENTES Beias 18PMEb iR, SHATRS Wo 2007002526 qidd 0888 1ha = °F 1
rpdiraterSiofC NQS dan ddatilizedsfor tHE/réatriit-o8 sfeepe digoddhst

WO I2e29% deSCHRES 106 URe, ol RPN JALPIRRAVIAXIS A0L: 1 be

treatment o
affective in this condiion,

mRNA for KCNQ 2 and 3 subunits are found in brain regions associated with anxiety
and emotional behaviours such as bipolar disorder e.g. hippocampus and amygdala
(Saganich et al. Journal of Newroscience 2001, 21, 4609-4624), and retigabine is
reportedly active in some animal models of anxiety-like behaviour (Hartz et al.
Journal of Psychopharmacology 2003, 17 suppl 3, A28 B16), and other clinically
used anticonvulsant compounds are used in the treatment of bipolar disorder. Thus,
KCNQ openers may be useful for the treatment of anxiety disorders and bipolar

disorder.

WO 200196540 discioses the use of modulators of the M-current formed by
expression of KCNQZ and KCNQ3 genes for msomnia, while WO 2001092526
discloses that modulators of KUNQS can be utilized for the weatment of sleep

disorders.
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neuropathic pain such as allodynia, hyperalgesic pain, phantom pain,
neuropathic pain related to diabetic neuropathy and neuropathic pain
related to migraine. 5 W002/049629 describes the use of retigabine for the
treatment of anxiety disorders such as.anxiety, generalized anxiety
disorder, panic anxiety, obsessive compulsive disorder, social phobia,
performance anxiety, post-traumatic stress disorder, acute stress

reaction, adjustment disorders, hypochondriacal disorders, separation

BB Y219 dlideriesaho rap b bia sadehs peicifionphibbitsaw 09 7L SB00
feseubes Wiese:olseiabine (o e isatment AL NS AEASREIBINRc pein

disorders such as Alzheimer's disease; Huntington's chorea, sclerosis
SRS MumbresEReBIs A RURRRSTFOP RiETAtH AR SElaresigine.
Creutzfeld-Jakob disease; Parkinson's 15 disease; AIDS-induced
encephalopathy and other infection-related encephalopathies  being
R T e L F YA Re B R BT ) BRRFDUARorders
pathagendstiladmainducad asuivdegeneratienssnewonakive compulsive
Nypetexcitation states sich, as In, medicament &Vé%?éas val orintoxication,
and neuro eg%nerati?/e disorders o the pperip eral nervous system such
asgselyacimopdihiesandipotmelritidesoRDiMehdespthiere, ispagrest desiy
f&ré&gggIaggg%%&d%d/@%%r&ﬁg}g@ openers of the KCNQ family of

potassium channels. Also desired are novel compounds with improved
properties relative to known 25 compounds, which are openers of the

KENQ famiyipotassiug shamnelssuehiasiretigahine: inprovementalive
one or more of the fo,llow_jn%‘parameter,s is desired: half-life, clearance,
SEROHRI R SHET AR it GRS mBUEAHIoNS Brostaraling's Siteavjruipie
auRtlalaitity, ehemigah stabiilysonetabolie-stakility . raendhyane; Parkinson’s
permeahility, solubility and therapeutic index. The improvement of such, .
e teia e SR B S R
regjimedoyereduning themsenberofrecuisecbdoses m ddy, veasevof pathogens,

2t inistration Lo patents.on Multplg medications. esqduced side affgets,

I
enlarged therapeutic index, o
medicament withdrawal or infoxication, and nevrodegenerative disorders of the

=

peripheral nervous system such as polyneuropathies and poivneuritides.

Hence, thers 15 2 great desire for novel compounds, which are potent openers of the

KCNQ family of potassium channels.

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

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

e cass of administration to patients on multiple medications,

¢ reduced side effecie,
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improved tolerability or improved compliance. Summary of the invention
One object of the present invention is to provide novel compounds, which
are potent openers of the KCNQ family potassium channels. 10 The
compounds of the invention are substituted morpholine and
thiomorpholine derivatives of the general formula | or salts thereof R2 H
N, iZ) XflR%ﬁ%l N+ P4 &'%R? R6- fit) 15 wherein g, W, X, Z, Rl, R2, RS,
R4, RBRE" ﬁ?eg\fg 55'Gefined below. The invention provides a
compaupehafdfarmutalifarruse as a medicament. The invention further
relates to agharmai:eutical composition comprising a compound 20 of
for'Fnufglp,r%[‘ncﬁi1 e 88 ereof. The invention thus provides a
pharmaceutical composition comprising a compound of formula | and a
pharmaceutically acceptable carrier or diluent. 25 The invention provides
the use of a compound of formula | for the preparation of a medicament
Sormatredithe meidieizure disorders, anxiety disorders, neuropathic pain
eRddmigraine. paindisardatsarneimasiesenarativesisorder svifBieare potent
invention furthermore concerns the use of a compound of formula | in a
PRSP SR SR O S BRE WIRISRES anxiety disorders, neuropathic
pain and migraine pain disorders or neurodegenerative disorders, 5
fetailed description. of thte inventiont;TQedpresth 1in\(eargit('ﬁotg”.ge!%te 8.

b SRR SRS IRE BRY (HiBorphoning dervatives which are potent
dpenareol KNG potdssiuna thapdelthaeohccordingly, the present
invention relates to substituted morpholine and

R2
A,
Nm.. /\Z}c’
Y Y ke
/\N/%R*‘
W AR
MRS (D)

wherein q, W, X, Z, R1, R2, R3, R4, R3, R6 and R7 are as defined below.

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

The invention further relates to a pharmaceutical composition comprising a compound

of formula I, and the use thereof,

The invention thus provides a pharmaceutical cornposition comprising a compound of

formula [ and & pharmaceutically acceptable carrier or diluent.

The invention 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 neurodegensrative disorders.
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thiomorpholine derivatives of the general formula | R2 H\' X R3 ~N R1
W\R4 R7 RoP.5 (p) wherein gisOorl; 15 WisOorS; Xis CO; Zis O; Rl is
selected from the group consisting of halogen, cyan. C1 6-alk(en/yn)yl, 20
C3_3-cycloalk(en)yl, C3_g-cycloalk(enyyl-Cys-alk(enlyn)yl,
halo-C1_6-alk(en/yn)yl, halo-C3_$-cycloalk(en)yl,
R@l01{3 316y HERK RN A RBAUDY o ofrbsRl S PMIYin 2 method
C3_s-cycioalk(en)yloxy and C3_8-cycloalk(en)y!- Ci-6-alk(en/yn)yloxy; 25
RO S BRIE Rl HEH tRE GBS PE S ST g R aRSGErP A A 288 Biaprigraine
AR/ RNEaC3A-eyeloalidermitldiSargsreycloalk(en)yl-C1.6-alk(en/yn)yl,
halo-Cl.6-alk(en/yn)yl, halo-C3_s-cycloallc(en)yl,
halo-C3_g-cycloalk(en)yl-Cl_6-alk(en/yn)yl, Ci-6-allc(en/yn)yloxy,
C3_s-cycloallc(en)yloxy, C3_s-cycloalk(en)yl C; _6-alk(en/yn)yloxy,
tionally.substituted.phenyl and optionally substituted pyridyl; 30
\?\%%%%% rﬁ%‘fﬁ? aha g&#&;ﬁaer}étg’ﬁtionally substituted with one or more
sUbstitesntsBeindepentisrityubstiy thiogphotnceudkiesmmpyiotine
CRavaexeloallienid of G 3sayclonlietanybidssBraliglenymyl R3is
selected from the group consisting of C1.10-alk(en/yn)yl,
Cs.s-cycloalk(en)yl, 5 Cis-cycloallc(en)yl-C1.6-alk(en/yn)y1,
AredrGralk(endymidbnsricisiey cloalis@ndithstitated morpholine and
Ar-C3_s-cycloalk(en)yl-C1.6-alk(en/yn)yl atn -Ax; and each of R4, R5,
RB AP IS S B Ty SeTakTE oMt group consisting of

hydrogen and Ar; 10 5{2 H ”

(N Z Ry
W A<R4
R7 RE L

wherein

qisdorl;

WisOor S,

X 1s CO;

Zis

1 is selected from the group consisting of halogen, cyano, Ci.¢-alk(en/ynjyl,
Cag-cycloalkien)yl, Csg-cycloalk{en)yl-C,e-alklen/yn)vl, halo-Cig-alk(en/yn)vl,
halo-Cs_g-cycloalk{en)yl, halo-Cs.g-cycloalk(en)yl-C) ¢-alk{en/ynjyl,
Cre-alkien/yaivloxy, Cs.g-cveloallienyvloxy and Csg-cycloaliden)vi-

Cig-alk(en/yn)vioxy:

R2 is selected from the group consisting of halegen, cyano, Cie-alk{en/yn)yl,
C3-g-cveloalk(en)vl, Cag-cycloalk{en)yl-Cre-alic(en/yn)yl, halo-Ce-alk{en/yn)yl,
halo-Csy.g-cycloalkien)yl, halo-Csg-cveloalik(en)yl-Cig-alk{en/yn)yyl,

Crg-alk(en/ynivioxy, Csg-cycioalk(en)yloxy, Cag-ovoloalk(en)vl-

Cy.¢-alk{en/yn)vioxy, optionally substituted shenyl and optionally substituted pyridyl;

wherein phenyl and pyridy! are optionally substituted with one or more substituents
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as the free base or salts thereof in one embodiment of the compound of
formula 1, g is 0; 15 in another embodiment of the compound of formula I,
g is I. In a further embodiment of the compound of formula 1, W is an
oxygen atom; in another embodiment YV is a sulphur atom. 20 In a further
embodiment of the compound of formula I, R1 is selected from the group

consistin 3 .S-cycloalk Ik(enlyn)yl,
harfo 5%% iﬁl(:’(x le)%le "halo )éjégc Cit ?(2 ;I @ljﬁ_rﬁ %{gnll(yn)yl
CE@@VGl@dM%ém&@Waﬁﬁmeﬁleycloalk(en)yl Cl.b-allc(en yn)ylo :y; in
another embodiment RI is selected from the group consisting of halogen,
halo- 25 CI_6-alk(en)n)yl, Ci.6-alk(en/yn nd cyano T plcally, Rl is
SAlA A HTRA TR LB RSTEREEI%: B ATRIMIRIYI L
hato:Choaikianirmy} @n@e%ﬁjﬁﬂlq(e@yn)aamwymm&hey illsHatel(en)yl,
witho tllmlt%(%lthe mventlép an embodiment of RI is halogen; another

ernb oIt G RIS E AR S EATN APE mbidiinent of RI is

Cl_6-alk(en/vn)yl; another embodiment of R1 is halo-C |.6-alk(en/yn)yl;
another. di Rll en/ loxy. 9.1n af rther .
i el e S e T
consistieg wfdC3:5-cycloalk(en)yl, Cis- cycloalk(en)yl -C1.6- alk(en/yn)yl,
halo- C3-s-cycloalk(en)yl, halo-C3s-cycloalk(en)yl-C,-6-alk(en/yn)yl,
C3-s-cycloalk(en)yloxy and C3.$-cycloalk(en)yl-Cl 6-allc(en/yn)yloxy; 5 in
arfstheriEmbagifieat R %elected from the group consisting of halogen,
halo- C,.6-alk(en/yn)yl, CJ.6-alk(enhni)yl and cyan. Typically, R2 is
selected from the group consisting of halogen, cyano, C15-alk(en/yn)y1l,
halo-C1 6-alk(en/yn)yl, Cl-6-alk(en/yn)yloxy, optionally substituted phenyl
anid optienabyiswdasutiuted @ypsiyhdld ifmﬁmﬁmelqiihmtrate without limiting

5 the mvetrﬂtlo gmbodi ent of R2 % g& nother embodiment of
des

20

30

St O

p.2E8 evano;, RRGther embodimant 6 cik enlyn)y|

in a further embodiment of the compound of formula I, W is an oxygen atom:

in another embodiment W is a sulphur atom.

In a further embodiment of the compound of formule I, RI s selected from the group
consisting of Csp-cycloalk(en)vl, Cie-cveloalk(en)yi-C; ¢-alkfen/yn)vl, halo-
Cs.g-cycloalk(en)yl, haio-Csg-eyveloali(en)vi-Cig-alk{en/vnivi,
Cs.g-cveloalk({enyyioxy and Cs.g-cveloalk(en)yvl-Ci g-alk{en/yn)vioxy;

in another embodiment R is selected from the group consisting of halogen, halo-
Crg-alk{en/ynyvl, Cig-ailk{en/yn)yvl and cvano,

Typically, R1 is selected from the group consisting of halogen, cyanc,
Crg-alk{en/yn)vl, halo-Ce-alk{en/yn)vl and Ci¢-alk(en/yn)vioxy,

To further illustrate without limiting the invention an embodiment of R1 is halogen;
another embodiment of K1 is cyano;

another embodiment of R1 i3 Cj.g-alk{en/yn)yl;

another embodiment of R1 is halo-Cig-alk{en/yn)yl;

another embodiment of R1 is Cy.¢-alk{en/yn)yyloxy.
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another embodiment of R2 is halo-Ci_6-alk(en/yn)yl; another embodiment
of R2 is C;.6-alk(en/yn)yloxy: 15 another embodiment of R2 is optionally
substituted phenyl; another embodiment of R2 is optionally substituted
pyridyl. In a further embodiment of the gompound of R2, optionally
substituted phenyl and optionally substituted pyridyl may be substituted

ith or mare.substituents 20 independent cted.fr ou
S i Brows

phemysanrbpridylyatectidemibsitatadionlyeniridthenBitsboaimehtlof P.2,

ool el byt o

uent; i another embodiment of R2,
optervaPslibatta prhyF e GAAy- 25U ASSOHER Byricyl are
suwshitiedwita dwr.subsiituanisdmyel B etaep embRENNeNhAbRA, halo-

optionally substituted phenyl and optionally substituted pyridyl are
s&b‘éf %@W&&é@%@&ﬁﬂﬁé’h@% frdtirther embodiment of the

campionlnd RE forsdatacd .33 ihselecteah fivtirii e Grauger30yaansisting of
Cis-eyeloalk(enyl, Ar-C3_g-cycloalk(en)yl and Ar-C3 . $-eycloalk(enyl-.. .
e e R R A B R e
Chhiosdlieterpiiniplly CB:$ioyecloatki@n)yl-C;.6-alk(en/yn)yl,

ARG Gralkgeniud and AL W Jodurthen Hiustrate withou L igiiRg IR 1o oo

invention an embodiment of Pv is C1-1o-alk(enlyn)yl; another
efiB3Em R GIRIIO TS sej@ealk(en)yl-C1-6-alk(enlyn)yl; another
emhasimem QiR ROl 6;alklenafyimy).5 another embodiment of R3 is

Ar. In a further embodiment of the corrlpdund of formula I. Ar is selected
fréRP R GrRRT REHSS i otz SBisSatiited furan, optionally
subsiitistechthidizode; optionadly. silibstitutedgutnoline, optionally substituted

RS TFATy ARt XoBIBL i SHEHHAF S Botiment Ar s selected
frompthe gnovpiicmmsisting sfopptioallyustivstitltedghenyl, optionally
substituted thiophene and optionally substituted
In & further embodiment of the compound of R2, optionally substituted pheny! and
optionally substituted pyridyl may be substituted with one or more substituents
independently selected from the group conststing of halogen or Cyg-alk{en/vr)yl
in another embodiment of R2, phenyl and pyridyl are not substituted;
in yet another embodiment of K2, optionally substituted phenyl and optionally
substituted pyridy! are substitated with one substituent;
in yet another embodiment of R2, optionally substituied phenyl and optionally
substituted pyridyl are substituted with two substituents;
in yai another embodiment of R2, optionally substitited pheny! and optionally

substituted pyridyl are substituted with three substituents.

In a further embodiment of the compound of formula I, R3 is selected from the group
consisting of Csg-cycioalk{en)yl, Ar-Csg-cycloalki{en)yl and Ar-Cyg-cycloalk(en)yl-
Crs-alk(en/ynyyl.

Typically, R3 is selected from the group consisting of C).p-alic(en/yn)yl,

Csg-cveloalk(en)yvi-Ci g-alk{en/yn)yl, Ar-Cie-alk(en/yn)vl and Ar
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naphthyl; in another embodiment Ar is selected from the group consisting
of optionally 15 substituted phenyl, optionally substituted thiophene,
optionally substituted naphthyl and optionally substituted
2,3-dihydro-benzofuran; in another enapodiment Ar is selected from the
group consisting of optionally substituted phenyl and optionally
supstitted pyriding;dp anesmbediment.of the yentienad\srrpresents
optionally substituted phenyl, 20 optionally substituted naphthyl,
ti@"ﬁ%fé‘%ﬂﬁé’ﬁiuted thiophene or optionally substituted

23 ghikyerbdaanzefurat FyRicallylocAliis:eleCtedtom/theygroup consisting
of optionally substijtut henyl, optionally substituted naphthyi, optionally
fﬁﬁ%ﬁﬁ&%@ﬁﬁlﬁ%{?}g%ﬁgﬁy Eﬁ%%t%ﬁ%ﬁgy -dihydro-benzofuran and

aptidnaklynbubistituted Bliophene. 25 To further illustrate without limiting the

invention an embodiment of Ar is optionally substituted phenyl; another
embodiment of Ar is optionally substituted naphthyi; another embodiment

dharfigtoptonbyyisepstilks syyrrine cafstheledabodifrshtee iz dhe group
opfienally sthstituied: 2.3didradhenzaiurany b anehenembodimentof
Ar is optionally substituted thiophene, In a further embodiment of the . .
COIRPBHAE BRRGHAE AL OAT reRRS B PRIy CBHBRHbStP BTG de i ane.
systems ot S dtcathemratoms obichypicalbsssueld optianally substituted

ajomatic systems of 5-10 carbon.atoms are selected from.optionally
S ARG DGR Ui B by A
embuoilineé mhefthepompibund ofrforitulahdc referptombptiormaiyis
sgb%&utzed aromatic systems of 5-10 carbon atoms wherein 1, 2, 3 or 4

carbon‘atoms are replaced by heteroatoms independently selected from
N Speine. drteoflipaar shbudimehtiorHe CoMPSaRE SRR ch
optionally sibstituted; Aromaticsysiemiabnil caheRatamswWhersiBrlag,

3 or 4 carbon atoms are replaced by heteroatoms is selected from the
gPOE P EEHSEIY SEEST Bistlonalf S HRE ¥ byridine, optionally
substitted:-thiophene, optiesaby substituted Juranreptiapaliyrsubstituted
thiazole, o tl}onallly substituted Lgn,olln , optignally substituted indole,
substituted phenvland optionally substittied pyridine,
In one embodiment of the invention, Ar represents optionally substituted phenyl,
optionally substituted naphthyl, opticnally substituted thiophene or optionalty
substituted 2,3-dihydro-benzofuran.
Typically, Ar is selected from the group consisting of optionally substitated phenyl,
optionally substituted naphthyl, optienally substituted pyridine, optionally substituted
2,3-dihvdro-benzofuran and optionally substituted thiophene.
To further iltustrate without limiting the invention an embodiment of Ar is optionally
substituted phenyl;
another embodiment of Ar is optionally substituted naphthyl;
another embodiment of Ar is optionally substituted pyridine;
another embodiment of Ar is optionally substituted 2,3-dihydro-benzofuran:

another embodiment of Ar is optionally substituted thiophens,

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

substituied aromatic systems of 5-10 carbon atoms.
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optionally substituted 2,3-dihydro-benzofuran, optionally substituted
pyrimidine, optionally substituted pyrrole and optionally substituted
oxazole. Typically, such optionally substituted aromatic system of 5-10
carbon atoms wherein 15 1, 2, 3 or 4;garbon atoms are replaced by
heteroatoms is selected from the group consisting of optionally

%&EH%@%EM@%%&%&B%‘M@H%M&?@s@éﬁﬁi%é@i hepgafuremand
optionally substituted thiophene. In a further embodiment of the compound
SEIRIHIE T AP ROUP O SR RERS A WATBHY SRS bnts
independently being hydroxy, acyl. nitro or cyan,
-CO-NH-C7_6-alk(en/yn)yi, -CO-N(C1_6-a ic(eniyn)yl)i, -NH2, . ]

T T TR O SRR PR e b PR drdsFyggEs
-S0R:G 6 alkerifmii¥inSO 3N (Crtratk{enygniyiB2iand 2, 3 or 4 carbon atoms
-9Q2N=1-C, §5-aelg 8a/ n ! ) ' ¢ ityents pay together
with ﬁ% ar%i)r}??a}tll(!t ”gg I‘(;]ltﬁ’l) tzou\}viﬁfé%\é%%gkj Zsrge %&%ﬁ:%ge%%?ﬁ %@8 25

e ifvieitesd einepdimich optiosalipesrtaineoneativeuch Ve HEICHOBIBHTS:

inapatherembodinent Ands eptianaly.substiuted Wi QRERO S Ereplace
substituents independently being halogen, C!_6-alk%en/ n)yi

o3 BeEeRIamRIhIiecEs TRy M BIRKBIRISES e kBRI Shifdteed
_@vags@nmm' ] daﬂ%&ﬁwi&@ﬁm&sﬂﬂl?w @Bﬁti&&iﬁé@lﬂﬁ(ﬁﬂﬁh' yd) yHeaey ;03 Qdfially
anqther embodiment At is _optionally substituted with one or. more .. |
R e ER LRI SRS b BRRCOP RefBre A RSy IR
ootifitrthe nersiboditrie biddf the ibventiony Ariscubstititeduvith omeidme,
more substituents independently. being, h -alk(en/yn)yi,
hg%l-QC?éié\f-a E%S(%%%n)%f Pévlafgﬁﬁ%éﬁ;gnﬁggﬁﬂ fé’; %%g?gelﬁher illustrate
withioellimiting chednuénsiditantehibotiiren B oisSsUbstfire dopithvherein

halegen;.anoher embodiment.of ALjs,subshinied i (-E-alla(eaymyl;
anotﬁ.er.emk)ﬁodlmeng of Ar Is substituted with halo-C1.6-ahc(en/yn)yl; 5
aRORAEHRTB GaHABHLOTRRS SE RS %ﬁﬁf@&}@%ﬁ@@ﬁﬁﬂ%y gyvdro-
apether.embadipentofAtissn:substibited; another embodiment of Ar is
substituted with ? substituent; another embodiment of Ar is substituted
with 2 substituenis;

In a further embodiment of the compound of formula . Ar is optionally substifuted
with one or more substituents independently being hydroxy, acyl. nitro or cyane,
-CO-NH-C; g-alk(en/yn)yvl, ~CO-N{C;g-ali{en/ynivi), -NHy, -NEH-Cigalk(en/yn)vlL
N{Cieali{enfynivi, -S-Chg-alkien/ynvl, ~80:-C s~allc(enfymvl,
-SOLN{Cyg-allkien/yryyl)y and -SO.NH-Cy.e-alk{en/yn)yl, or two adjacent substitusnts
may together with the aromatic group to which they are attached form a 4-8
membered ring, which optionally contains one, two or three heteroatoms;

in another embodiment Ar is optionally substituted with one or more substitusnts
independently being halogen, C;g-alk{en/yn)yvi, Cag-cvcloali{en)yl,
Csp-cyeloalkien)yl-Cig-alkien/ynyvl, halo-Cig-alk{en/yn)vl, C¢-alk(en/ynyvioxy or
Csg-alkien/yn)yloxy;

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

Ir: one further embodiment of the invention, Ar is substifuted with one or more
substituents independently being halogen, Cig-alk(en/ym)yl, halo-C.s-alic{en/yn)vi,

Cig-alk{en/yn)vioxy.
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another embodiment of A.r is substituted with 3 substituents, 10 One
embodiment relates to compounds of general formula | wherein at least
one of R4 and R5 is not Ar. Another embodiment relates to compounds of
general formula | wherein at least onetnf R6 and R7 is not Ar. 15 Yet
another embodiment relates to compounds of general formula | wherein at

leastrtiterofRe. RooRaianeR tharenatibr. f ehdootherembedimestituted
relates to compounds of general formula | wherein at most one of R3, R4,

RS hF%‘é 3d'R7 comprises Ar; yet another embodiment relates to
compauntis ofngeneral formitkaitudderdéin @f prdiskr2Miwio of R3, R4, R-5,

6 ng R7 compris An.yetano the nt Iy compounds of
ge erﬁal Formufa eferelrll(a Dr%os ‘?rér% oqﬁrg? ?ﬁ%ﬁkygnd R7
compeiserandystandthe iembodigéntitelGiesais coimpoianis of general
formula J wherein, R3 does, hotcomprise Az; 25 yet another embodiment

relates to compounds of general formula | wherein R4 does not comprise

MRS ARAERSH 96 difrie SrPeibes iy Eb MPBSHEE 6 -general formula |

“éﬁ@ﬂ%neﬁédi&%nﬂ?t&@mQﬁlﬁ%ﬁfew%@%ﬁ%ﬁmﬁ@dlment relates to

H&ounds of gen ﬁfal formulgl wherein R6 %oes 30 not comprise Ar; yet
SARBORIFEA reidtel 8 8BRS GEHERI formula | wherein

R7 does not comprlse Ar. 13 One embodiment relates to compounds of

general formul herein the stereo onfllgarr,atlon on the cargfq gtt%rrlétoc%

WA B R e:flrtees’a fached i§'the S-configuration. Another

eRbodiMént relates to compounds of general formula | wherein the stereo

5&8&%“&?%%85‘! onthe caton Alom eniichR41and B2 Arsauached:s one

the R-configuration.
of R6 and R7 is not Ar.
Vet another embodiment relates to compounds of general formula [ wherein at least
three of R4, RS, R6 and R7 are not Ar.
Yet ancther embodiment relates 1o compounds of general formula I wherein at most
one of R3, R4, R3, R6 and R7 comprises Ar;
yet another embodiment relates to compounds of general formula I wherein at most
two of R3, R4, RS, R6 and R7 comprise Ar
yet another embodiment relates to compounds of general formula [ wherein at most
three of R3, R4, R5, R6 and R7 comprise Ar,
yet another smbodiment relates to compounds of general formula I wherein R3 does
not comprise At
yet another embodiment relates to compounds of general formula I whersin R4 does
not comprise At
vet another embodiment relates to compounds of general formula [ wherein RS does
not comprise Ar;
yet another embodiment relates 1o compounds of general formula I wherein R6 doss
not comprise Ar;
yet another embodiment relates to compounds of general formula I wherein R7 does

not comprise Ar.
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Yet another embodiment relates to compounds of general formula |
wherein the stereo configuration on the carbon. atom to which R6 and R7
are attached is the S-configuration, 10 Yet another embodiment relates to
compounds of general formula | wherejg the stereo configuration on the
carbon atom to which R6 and R7 are attached is the R-configuration. Yet

apgihenRIBRRdiments ‘%‘J%Gﬁaﬁ%&%? peLnds.PEgeneralformila:L wherein

the stereo configuration on the carbon atom to which R4 and R5 are
a%@fﬂ@ht?&%@@ﬁ@f% QTR EBARGGrBfiGH GHameEaFHBN atom to

V\{i‘l@hﬁ%@@ﬂgﬂ?7 are attached. Yet another embodiment relates to

cg%%ﬁunds of general formula | wherein the stereo configuration on the

R YR CH RS G FRPAPR A CRBEI 35 TAIBYEN T TR s Stefieh
coodifjpiration enilse cathoncaiomiaiviich:Ré mhaRtiare:attaghed. 20
The com ou nds of the following list and salts thereof exemplifies the
mven%ﬁ %e ist is in no way intended to be construed as limiting:
NY{(@-Brotheo et bobnTan lieldid Getdofporometl Apnnixcioydhi2 I(4dfimarche stereo

~@§1§E¥Qﬁ Qt?&&%ﬂ%lgeaarbon atom to which R6 and R7 are attached is the

2-Cyclopenyi-N-(2-br*ornn,-6-wifluoroneethyl-4-nxorpholira-owl
pleyaEaiaride; 25 N-(2-Brorno-4-morp7olirr-4

y X6 triflueronartivipin %Xﬂéﬁt@?{@fﬁ&ﬁﬁ‘ﬁg DP@QEQQW@L& I wherein the stereo
N-(7-Chloro-6- cyano -4-rnorplzolir~-4 Iﬁ? -3-c,ciohe v1 ropior nude;

z%g}@%ﬁ%ﬁlﬂwm%rm%@waw 25 GiBRY I fetamide;
2-Kyclopentybd- [2 6 dlmethyl -4-(2 plzerzw nzorphofln-4 yi) phenyZJ-acet

shid Cyclo -dianethyl enyl- thlo norphoiin-4-\
pﬁe r?y %%eéta%r%l 6y éj%o% gch Rﬂn&ﬁ ds o(fzggn 1& orm (l) herein the s)tereo
6Qhrrfegthyhdn(@%lﬁbmdmmanwiﬂmmﬁmﬁaﬂd@apﬂnemmwatamaegl to the

2+ s@éfggo&%@iylk J&&;&% 0@1 gfgmlnﬁt@n(éo QVHMQ @%Mb %ﬂ attached.

eryl)-tltionzorpholira-4-yi[- phenyl}-acetamide; 14 N-(4-[2-(2-Chloro
phefiypcfiiiorasgssnanapigios 6omﬁmﬁwwrﬁﬁmab§@@pmﬂmerem the stereo

a(‘c%‘ﬁ'iﬂ‘!g&c% Bicyelofd 2 dReRt2 Wi R4 and RS are attached is different from

(2,6- dlmethyl 4anorpholin-4-vlphenyl)-acetanzide
the stereo donfiguration on the carbon dtom to which R6 and R7 are attached,

The compounds of the fotlowing list and salts thereof exemplifies the invention, the
list is in no way intended 1o be construed as limiting:
N-(2-Bromo-d-morpholin-4-yi-G-trifiuorometiyvi-pienyl)-2 - (4-fluoro-phenyl) -
acetamide;
2-Cyclopentyl-N-(2-bromo-6-trifinoromethyvi-4-morpholin-4-vi-phenyl)-acetamide;
N-(2-Bromo-4-marpholin-4-yi-6-irifluorometinyl-phenyl)-3-cvelopenivi-
propionamide;

N-(2-Chioro-6-cvano-4-morpholin-4-yi-phenyvlj- 3-cyclohexyl-propionamide,
2-Cyelopeniyi-N-(2, 6-dimethyl-4~thiomorpholin-<4-yi-phenyl)-acetamide;
2-Cyelopentyl-N-{ 2, 6-dimethyi-4-(2-phenyl-morpholin-4-yl}-phenyl [ -acetamide,
2-Cyelopenivi-N-[2, 6-dimethyl-d4-(2-phenyi-thiomorpholin-4-yvij-phenylj-acetamide;
2-Cyclopeniyl-N-{ 2, 6-dimethyl-4-(3-pyridin-3-vi-thiomorpholin-4-vl}-phenyl]-
acetamide;

2-Cyeclopentyl-N-{2, 6-dimethyl-4-[2-(4-trifluorometivl-phenyi)-thiomorpholin-4-yl]-

phemyl}-acetamide;
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2-Cyclohexyl-_N-(2, 6-dimethy1-4-nzorpholirz-4-ylpheny4)-acetan?.ide; 5
3-(3,4-Dii
luorophenyl)-N-(2,6-dirnethyl-4-rnorpholin-4-ylphenyl)propionanzide;
2-Cyclopentyl-N-(2,6-dimethyl-4anorphglin-4-yl phenyl)-acetamide; (2,
6-Dinzethyl-4-morpholin-4-vi-phenyl)- cabarnic acid butyl ester;

2r(4-Ghloro-phe N2 SrdimethylA-ar 6 it g{ah %ﬁ.‘?ﬁta” 'de%m

2,3-Dikvdro-benzofur-an-2-carboxylic aC| zorp Holitr4
rﬂ’fé‘?‘f%’f)% 10 amide: 3-Cyclohexyl-A/ (2,6- dlmethyl -4-rnorpholin-4

ymbf%ﬁ%%)[mﬂ y@z@m@mﬁ(ﬁm PRERNENAZ BrtimelinyAanorpholing

) ipazamide;

Q@E%{}IB Nn%Ppﬁﬁfﬁfhéﬁfﬁﬁﬂ@ﬁwféﬂfﬂff%?‘t’i%é‘?ﬁﬁﬁa%@%am|de AT (2,
Gggmerwoﬂenpmwpmm ymv@myly&mwmm:wpa@gmﬂstqémzdg,
ér5 EIC%QZ [t(?\y rp 4 v/ rr .,Z f? tl?yl- butvgarnlde

e B d & I4"i?1c>’<? lgﬁn" evigiie ff{ﬁf dHiitde;
20 inatiap HN#@OGMW}A@%WM&M@M%plmdraaytyacetamide
o msirAmoiholufGRIse heahaie seid hepay eer (2

imethyl-4-madrpholin-4-yl phényl)-ca bmnlc cid oro-bency! ester;
2€) B RibudrarhetEiRsRarfeieavitc acid (2,6-dimethyl-4-morpholin-4-yi-phenyl)-
(%,@;gértzethyl -4-morpholin-4-ylphenyl)-amide; Octanoic acid (2,
etl?yl-4- morpholln -4 yi phenv amide; Heptanoic acid

(2 )cﬁ{?féﬁﬁﬂﬂ V! m%fﬁﬁ?é’) ﬁ’zﬁ\iﬁi}’\@ﬁ‘fﬁyiﬁ‘fﬁ nﬂnv!)-pf opionamide;
l\b(a;ﬁ;@mamvwgmmhﬁum %kplﬂﬁﬂzy#)&ﬁl}ﬁwj@gﬁ%@ﬁn
(34 %’Q(I3 h(?n lﬁ’% )&g me hyl 4a orpho}m 4[ yl

) ace i d g 2 Wrg)gg hfér uoro-phenylj-acetamide,

zﬁe(ﬁy@)@‘dﬁ(@‘ @*dimmmh@&m%ybpwwwawa@m{mﬂ&r@
-INO l lj 23(3_ m etizyl . .

e e R Pt
pﬁ’é?ﬁf?&d%&bﬁtﬁaﬂéﬁ&ﬁﬂj/r“a@@ﬁawﬁﬂé‘isﬁfyf@hwmmw-’e

ph@)ﬂfb%}@di@(’dﬁmmy eﬁﬁn@rﬂg%ﬁnylfm?@yb%p ropiopamde; N-(2,
irnethvl- 4anorphoI|n 4)/I henyl)-2-(3, 4 ﬁhéllphenyl) -acetanzide;

i (3B GRTSHCeR, fjffj’fw(zﬂ%emfﬁéﬂwmnﬁﬁr 4 £5/pizenyl,
-qeetangieley 2- (ﬁo@hwrmh@%w&«%aﬁb@lﬂmemy@ﬂcfﬁompmmnw»ryl
R R R
pﬁ@W}@ﬂz -folHaaeetavhidep vholin-4-yi-phenvl}-amide;
Hepianoic acid (2,6-dimethyvi-4-morpholin-4-vi-phenyli-amide;
N-(2,6-Ditmerhyl-4-morpholin-4-yi-phenvl}-2-phenyl-acetamide ;
2-(3,4-Dichloro-phenyl)-N-(2,6-dimethyl-4-morpholin-4-yl-phenyvlj-aceramide,
2-(4-Aliyloxy-3-chloro-phenyl)-N-(2, 6-dimethyl-d-morpholin-4-yl-phenyvl -acetamide,
N-(2,6-Dimethyi-4-morpholin-4-yl-phenylj-2-(3-irifluoromethvi-pherylj-acetamide;
N-(2,6-Dimethyl-4-morphaolin-d-yl-phenvl)-2-naphthalen-2 -vi-aceiamide;
3=(3-Chloro-phenyl)-N-(2, 6-dimethyl-4-morphol in»%f-yl—nheny! -propionamide;
N-(2,6-Dimethyl-4-morpholin-4-yi-pheml)-2-(3, 4-dimethyl- phenyl)-acetamide;
2-(3-Bromo-pheny[}-N-{2, 6-dimetin! —e‘—monpnof ir-4-yl-phenylj-aceiamide;
2-(3-Chloro-phenyl)-N-(2, 6-dimethyi-4-morpholin-4-yl-phernvl)-aceramide,
N-(2,6-Dimethyl-d-morpholin-4-yi-phenyl)-2-p-iolyi-acetamide;
N-(2.6-Dimethyi-4-morpholin-4-yl-phenyl)-2-m-rolvi-aceiamide,

)

2-(3, 4-Difiuoro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yl-phenylj-acetamide,
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2-(3,4-Diftuoro phenyl)-_N-(2,6-dimethyl-4-nzorplaolin-4 yl
plzerzyl)-acetamide; SS N-(2,6-Dirnethvl-4-rnorpholin-4 yl phenyl)-2-(3
fluorro phenyl)-acetarnide; N-(2-Bromo-4-morpholin-4 yl-6-trifluoronnthyl
phenyl)-3-cyclohexyl propionamide; Np{2-Bromo-4-morpholin-4
yl-6-trifluorornethyl phenyl)-2-(3-luoro phenyl)- acetanide; 5

A mo o1 6-triflugroniet propional ide;
I\I\}\L(?Er‘%ﬁﬁngﬁym‘g}rﬁ%gkﬁlﬁ?% ff&dron& {}}/ ?P % buE()ia/gr)am%1 e;
NY(EZETibo-A-aarpivotirt-2 Jﬁzﬂwwr@mﬁeiﬁwyhénwvzlq@eﬂuwmph@mz)de ;
aﬁ’e(t;a@'gl%DN @019!9!9{79ﬂlﬂﬂ@mﬁgg%%emyﬁpkewf)—4»(’J oﬂuo; o-phenyl)-

vi-6-trifluorornethylphenyl)-2-cyclopentyl-acetarnide;
26e87I¥FeNryl-N-{2,6-dirnethyl-4-[2-(4-trii luorornethyl phenyl)-morpholin-4
Y= thxﬁl@rﬂg@»-éf—w G-t U‘Zum omethyl-phenyl)-propionamide;

(4:[2-(2-Ch oro lin-4-ylJ-2,6-dirnethyl )
ﬁefr%y%.%? cé’?“{ﬁm%”%‘iﬁ% p~é%d AN
flmerfbfﬁ]’mw)#nmmhmlﬂm-mm}-ﬁ iforcitovethr?pheayl}~ 2 B3ateiarnider.) -
rg} j%o pher~d)-N-($ 6-dimethv7-4-rnorpholin-4-yl
acetarnide; Pentanoic acid (2,6-dirnethyl-4-morpholin-4
L@nﬁ&%z&mﬁe’mwmheﬁy -peritanvivrasin’ (27 Sveiraethy/bAzndrphotinidey|
ph%)@ioﬁémfﬁj\f 2 GYGIORGIY:22re0Y {7 J}M«oﬁzg%%mﬁmmm R-Asyh

phenyl)-acetanzide; 20 5-h ethyl-hexa ioic acid (2, 6-dirnethyl-4-
n&fs r@vﬂf‘fﬁl%enyl) amide; 3-Methyl penranoic acid (2,6-dimethyi-4-;

narphatind yiphenyb-amide; ka2 N0 AGithe tfyi-phenyl}-2- cyclopenty!-
(2,6-diinetliyl-4-morpholin-4-ylpherayl)-a.inide; 3-Ethyl pentanoic acid
("B itti&thyl-4-morpholin-4-ylpherayll-amide;

2-Lgetopentyl-N-(4/horgholin-Ayl=A pydind:yl Syliiusmethyipheny!)-
25 a(;etamlde 2-Cyclopenryl-N-(5-morpholin-4yl-3-i

Iuorcnneaﬁyl -biphenyl-2-yl-acetarnide; 2-Cvclopenn;

i- N2 HaorerBembrphelindmdButrifluoromeéthyl-tiphenyl-2eyrradetamide)

2 EVRIBRIY N AB Ry Al bR prlZethy!-biphen)21-2-
~Meﬂm~pemanozc acid (2, 6-dimethyi-4-morpholin-4-yl-pherylj-amide,

2-Cyciopeni-Z-enyl-N-(2, G-dimethyvi-4-morpholin-4-yvi-phenyl)-acetamide,
3-Methyl-hexanoic acid (2, 6-dimethvl-d-morpholin-d-yl-phenylj-amide,
3-Methyi-penianoic acid (2, 6-dimethyvi-4-morpholin-4-yl-phenyl-amide;
Hex-3-enocic acid {2, 6-dimetfyl-4-morpholin-4-vi-phenvl}-amide;
S-Ethyl-pentanoic acid (2, 6-dimetiyl-4-morpholin-4-yi-phenyl)-amide;
2-Cyclopentyl-N-(4-morpholin-4-yi-2-pyridin-3-wl-6-prifiuoromethyl-phernyl) -
acetamide,
2-Cyelopentyl-N-(S-morpholin-4-yl-3-triflucrometiyl-biphemvi-2-vlj-acetamide;
2-Cyclopentvi-N-4'-fluoro-5-morpholin-d4-vi- 3 -mriflucromerthyl-biphenyi-2-vij-
acetamide,
2-Cyelopentyi-N-(4'-methyl-3-morpholin-4-vi-3-irifluorometiyl-biphernyl-2-vlj-
qcetamide,
2-Cyclopentyl-N-{3 -methyi-5-morpholin-4-31-3-trifluoromethyi-biphenyl-2-y1)-
aceramide,
2-Cyclopentyl-N-(3' 4 -difluoro- 3-morpholin-4-yi-3-trifluoromethyi-biphenyl-2-v1 -

acefamide,
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30 acetarnide:
2-Cyclopenryl-N-(3'-methyi-S-rnor*phohn-4-yl-3-trifluorornethyl-biphenyl-2
-yl)- acetainide; 2-Cyclopenryl-N-(3;4 -diluoro-5-inoryholin-4-yi-3-t
iftumon7ethyl-biphenyl-2-yi)- acetamidg; 16
2-(4-Fiuorophenyl)-N-(4-rnorpholin-4yi-2

yridin:3-y 1-6-triflugrometh nylr acetanzide,,2-Cyelopentyj-N- N
e e RS e
GLefiigsidropyl-4-nzorpholin-4 ylphenyl)-acetamide; 5
2Cyelopsmty N4 2.6:difloro:4-morphelin-gphenhhagetanzide;

Hexanoic acid (2 6-difluoro-4-nzorpholin-4 -v1 phenyl)-amide;

N2 BBRIBE S A o ARBRF prsRYReS s 4ahekRgYbdeame: N-(2,
GE@j‘ﬂil@ﬁ@némor%h%ﬂéwmﬁawﬁbﬁo&ﬂwﬁfﬁﬁm%kaﬁﬁiﬁmide; |
2:Cyclopent-2-enl-N-(2,6-difluoro-4-n2orpholin-4 ylphenyl)-acetamide; 10
Zt?%%%l%[ﬁc.fﬁ ggﬁ%ﬁﬁl’-ﬁ?&fg}@z’ﬁ?ﬂf ﬁpﬁ’g i Hb%ﬁ’r%%iyl-phenyl)-acetamid
ei-ZBidyGiel2.24ieptin-4-vi-phenyl)-3, 3-dimethyl-butyramide;

YINA(2: I-4-morpholin-A-yLo-trifluorometlzyl- yl): nide;
e e P YR
|dorometiyshe i -ahidéluB Gaveahykhkan oicriéier ) -acetamide;
(2-methr4-morpbetinAy -B-riugremethv - BReN AR ) aceramide;
2-C ?obén:g?erﬁgyl-l\rlji(z-nhithy -4-morpholl‘€1-4 I-62t§;%;uofo)rnagth3?ﬂ1e
pﬁagfyﬂzpé%étgﬂmgmy[—%(’2—mea‘hyl—fﬁ«morpho[in» yl-6-trifluoromethyl-phenyvl;-
2-yeigpentyl-N-(2-methyl-4-nzorpholin-4-vl-6-trifluoronaetYryl
phenyl)-acetamide; Hexanoic acid , o )

(5 Lo AL oSy Rearmia s e
3B:dirnetlzy 7-Rr (2-methyl-4-morpholin-4yl-6-nifiuoronzetlryl phenyl)-bu
yranzide; ;2-(3 4-DifZuoro . . , . .. o4 - T
T Rt e St G ey -omide
aéetapnderHestatodic aaidivi-4-morpholin-4-vi-6-irifluorometinvl-phenyl)-
(2;:n2ethgay-6-methvl-4-morpholin-4-viphenyl)-aanide;

2-Cyclopentyi-N-(2-methox))-6-methyl-4-rrzorplzolirz-4-vi
pﬁ KB ARy -4-norpholin-4-vi-G-trifiuoromethyl-phenylj-acetamide,

NE2-Methoxy:Bmethyl-4-mesphplin:d:yinhenyhias3-disrethybhutyranzid
© 3 3-Dimethyl-N-(2-methyl-4-morpholin-4-yi-6-trifluoromethyi-phery-buiyramide;
2-(3, 4-Difluoro-phenylj-N-(2-methyl-4-morpholin-4-yl-6-trifluoromethyi-pheryl -

acergmide;

Hexanoic acid (2-methoxy-6-methyi-d-morpholin-4-yl-phenyl)-amide;
2-Cyelopentyl-N-{2-methoxy-6-metivl-4-morpholin-4-yl-phenyvlj-acetamide;
N-(2-Methoxy-6-methyl-d-morpholin-4-yi-phenyi)-3,3-dimethyl-butyramide;
2-(3,4-Difluoro-phenyl}-N-(Z-methoxy-6-methyl-4-morpholin-4-vi-phenyvlj-acetamide,
2-Cyclopent-2-enyl-N-{2-methoxy-6-methyl-d-morpholin-4-vi-phenyli-acetamide,
2-(3-Fluoro-phenyl)-N-{2-methoxy-6-methyl-4-morpholin-4-yi-phenyl j-acetamide,
2-Bicycle/2. 2.1 Jhept-2-yl-N-{2-methoxy-G-methyl-4-morpholin-4-vi-phenyl)-
acetamide;

4-Methyl-pentanoic acid (2-methoxy-6-methyl-4-morpholin-4-yil-phenylj-amide;
S-Methyl-hexanoic acid (2-methoxy-G~-metiyi-4-morpholin-4-vi-phenyl)-amide,
N-(2-Chloro~6-methyl-4-morpholin-4-yi-phenyi)-2-(3-fluoro-phenylj-acetamiae; and

N-(2-Chioro-6-methyi-4-marpholin-4-vi-pherwl)-2-cyelopentyl-aceramide;
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2-(3,4-Difluoro phenyl)-N-(2-methoxy-6-methyl-4-nzorpholin4yl
phenyl)-acetanzide;
2-Cyclopent-2-erzyl-N-(2-nzethoa})-6-methyl-4-nzorpholin-4 vi
phenyl)-acetanzide; 2-(3-Fluoro 17
plzenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yiphenyl)-acetamide;

éﬁi&yﬁ@%aze'apgea@%%%?mt'&%gs@-mﬁ{ﬁ%h%@%%ﬁ%@aﬂ'sgmﬂy')

30 acetanzide; 4-Methyl pentanoic acl ‘

(SIS S-S ATemy Isvhing b Imbasivisizer\airamosde;

5-Methyl-hexarzoic acid (2-rnetlzoxy-6-methyl' 4-nzorpholin-4-yi
henyl)-amide; N-(2-Chloro-6-inetJgyl-4-morpholin-4-vi _ .

Mﬁg@g{ﬂﬁg}@ﬁﬁ@ﬁﬁyﬁegﬁmﬁé ’ogﬂﬁ: compounds of the invention,

Ny {2e£2hl0slefirazatil ZylAameppiitditads Y he salts of the invention include acid

Y B cyclonenyl acetanzide, 17,5 Ihe fieg hase or,a salt thereof.
ach o ese compoundas Is considered a speciltic emglo Iment and may

be subjected to individual claims. The present invention also comprises

salls aliihe gamreuAds of thednyantan, a”ﬁ%%%%%?’?ﬁé@&ﬁ%‘dﬂ?&ﬂ?’ salts of

acceptable salts. The salts of the invention include acid addition salts,
AR SHIHS R RSTAGATIHR L RBEERGEEgabimeReTiliam seatt, affiecsamapepade of
inyepHem:REeiRaRrably agidaddiion salis. Haassichadditpn.salis of the
invention are preferably pharmaceutically acceptable salts of the =
CORTBBTIAAE Bt 24 0 e RS ARG Rt F R Hor R R S ERIE ARG ek doree
sajigrdoblude salisobinorganicrddsmaswelltrsoiganicsatids: (Examplegof
suitaple inorganic acids include hydrochloric, hydrobromic, hydroiodic, .
oHORRARS, SO S ARRE A Al e o TR EAERpIeg 1 ceic
stithbleorganivasidsdnctiods formieracetic]drivhieraagétic)ic, itaconic, lactic,

trifl IC propioni (€..CIN  CItG, iC, ICute s
e 0 ST I A TR i
oI sicAEIpYE AV HalieVirecsalieaini caaEtharroditiorigolc. bismethylene

ethanasulionic, fartatic . ascophic, Rameis. hismeathyiens salieylic, EDTA,
ethanedisulfoni.c, gluconic, citraconic, aspartic, stearic, palmitic, EDTA,
g%}86%?’ﬁl'éﬁ%iﬁ%%’é‘ﬁ%ﬁicglﬁfﬁ%iﬁ?%&ﬁ%%f@ﬁﬁﬁ%lﬁ%ﬁégﬁﬁ@ﬁic
agidspntheephylinecacetic asidss as weliasdbsnShalotheophyliines, for
example 20 8-bromoth lline and the like. Further examples of ..
N AELHEA SERGBIoe. oroat of BTG 40l SAenTom CATTEe
theopannaceytical beaceaptableaalts:llistadd iR PheevimaScact 9 ahB6:2Ls

""1'%%21 5 in %%%%faé&q 1@%‘%’?@%,9%{8{8{%9&%0 ' '8%95&%@%‘?9 @s;agid addition
salts are the hydrates, which'the present compounds,
Also intended as acid addition salts are the hydrates, which the present compounds,

are able to form.

Exampies of metal salts inciude lithium, sodium, potassium, magnesium salts and the

like.

Exampies of ammonium and alkylated ammonium salts inchide ammonium, methyl-,
dimethyl-, trimethyi-, ethyl-, hydroxvethvl-, diethvl-, n-butyl-, sec-butvl-, tert-butvi-,

tetramethylammonium salts and the like.
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25 are able to form. Examples of metal salts include lithium, sodium,
potassium, magnesium salts and the like. 30 Examples of ammonium and
alkylated ammonium salts include ammonium, methyl-, dimethyl-,
trimethyl-, ethyl-, hydroxyethyl-, diethyl,, n-butyl-, sec-butyl-, tert-butyl-,
tetramethylammonium salts and the like. 3s Further, the compounds of
vention may exist in unsolvated as well as in_solvated for s with
hfi%trr![rpﬁacr(&alutlcgﬂ?ilc}lacéepf%lseus“(}ﬁvenl%s ac%xhsgl\?va esfmé é?laglv‘gﬁdasthe like.
Isgjerietdhthewith/pedformecaly eonsidbiesbbauivatent 4o whe nteivated

formegfor the purpases of s iventio @om&?@ﬂgm A gﬁegttteﬁat

invention may have one or more asymmetric centre and it is inten
afBpticabrprietscs ¢ BiNdRTRBI¥TS or diastereomers), as separated,
pure or partially purified optical isomers and any mixtures thereof
including racemic mixtures, i.e. a mixture of stereoisomers, are included

WA TP TEEE B0 PR U STRILH. TR AR ORSr FTSOtR B TR Rt it and

thezamteﬁi@mmoﬁ@sd@yim@wmﬁmmeﬁaﬁabmmsw@m@tt@n of

|aster§%mer|c salts tgﬁreof with an, o?tlcallg active aC|d and liberatin
ep& E} gaﬂ1 puritied opti CF% fojeal }{ ml dures thereo
the‘op |call‘§/ active amirre’compo ytrea el ase. Anot er

1Slnheimgdaf@mesmlmngeﬁacemMMoﬂh@r@pmoaieantqnodeéumbaﬁénm the

ugg&ggf%u%ggﬁ%py 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

MRY-BISR ke ealed RY:Ihe: fermationRhidiasiRreQ PR IG ARNIVRAINVGES, for

Additional methods for the resolution of 20 optical isomers, known to

thOSEBIGHBY TrPETRUH O&%ﬂﬁé@ﬂ%&%&f@ﬁ%ﬂ%ﬁﬁa GaEcthygsitve acid.

dIs@cﬁlﬁseﬂtb’bgihélagﬁ%}y%cﬁﬁﬂ@hﬁ!&@cﬁn}%ﬁﬂ@@ up *E'IEﬁt@{Hﬂ@mﬁhSa base. Another
Racih@ es, angrlV Resolutions”, John Wile ew York (1981.).

Solive CEHRpBtHE AR i %écéfr%Bé?S Fro SRR active
stalegamm]ammbypateﬁgmmlsmhm deurtherniore ihwhencat
IS %Q%Oil%fHQXe‘B&zB@étlE{!}’zﬁ ;;ﬁé?q Hg sustem, '}%95%5?9} dp the

molecule geometric isomers maybe ed. It 18 Inténded that any
crystaliization. The compounds of the present invention may also be resolved by the

formation of diastereomeric derivatives., Additional methods for the resolution of
optical isomers, known to those skilled in the art, may be used. Such methods include
those discussed by J. Jagues, A. Collet and S, Wilen in “Enantiomers, Racemates, and
Resolutions”, John Wiley and Sons, New York {1981}, Optically active compounds
can also be prepared from optically active starting materials, or by sterecselective

synthesis.

Furthermore, when a double bond or a fully or partially saturated ring system is
present in the molecule geometric isomers may be formed. It is intended that any
geometric isomers, as separated, pure or partially purified geomedtric 1somers or
mixtures thereof are included within the scope of the invention. Likewise, molecules
having 2 bond with restricted rotation mayv form geometric isomers. These are alse

intended to be mcluded within the scope of the present invention.
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geometric isomers, as separated, pure or partially purified geometric
isomers or mixtures thereof are included within the scope of the invention.
Likewise, molecules 30 having a bond with restricted rotation may form
geometric isomers. These are also intgnded to be included within the
scope of the present invention. 19 Furthermore, some of the compounds
of the present invention may exist in different tautomeric forms and it is
intended that any tautorneric forms that the compounds are able to form
arefrerasd WiNsiAtHe seapelafifd hropEhtihvafatien They pehticiarsst

SRGOMAASER PEAATHES Al R PIesent CamROUNISMBIGR O compounds are
administration undergo chemical conversion by metabolic processes

BEtee BERRHinGC BAGH MAEEBI SRRy =Rkive RIS AeEEtifigeneral, such

prodrugs will be functional derivatives of the compounds of the general

f%ryula Irywhi h are readily conv rtibl?ﬁ&ain vivo into the requi ecgt

O AR S oA CBVERGE AP VSTt ELTBr . S4K6E4Bh and
prépanatistivofisditahlelproda gaetvatives meatiescribec sfar efarapteoriting
Rasion a Prodoias e Rundesard, Flseuier 198e e nyenfion,

s 0 th & ds. 15 An

0 encompasses active meta ites of the present cOompoun

akpEEticpiiee invermopupsvid ey seoetrpotmeiaf fofhinat ord ibakoesbic
for use i emedisament, \h.eneambadinnent, thedeyestio E‘n@%@%é%ﬂfﬂe

use of one or more compounds according to the invention in a method o
tFEEHER BT REBEBIE G P dfieblisd b bR 1T Flte A i raspBifsits fomple.
incrensed igrpliowdssa potassiun chanmlsueh assthe KCNQ family
potassium ion channels. Such disorder or disease is preferably a disorder
or disease of the central nervous system. In yet another embodiment, the
iMentieenpravites scphaayaceiicabetimpositiaith2 breemprisingonis, or
r rmaceutically acc le carriers, or.diluents-and one.or _more
B L P T S B S e
ivérned ¢Eles to the use of a compound of formula | or a salt thereof
for the preparation of a pharmaceutical composition for the treatment 30
of a disease or disorder wherein a KCNQ potassium channel opener such
AL RENESS AR ST EFAIMREFBFE TR 18 BereiRpal OTYRiCARTR NS
diseselan grdiseaseis seleciedifianthe.greup TRASISHNG:of: SBizE© be
dti%%@c?gg,rgsnxiet disorders, nggrogq}hic,gain and. . )
eSPOnSTVe 10 an mereased ioh 110w 1 a potassium channe! such as the
KONQ family potasstum ion channels, Such disorder or disease is preferably a

disorder or disease of the central nervous system.

In yet another embodimen, the invention provides a pharmaceutical composition
comprising one or more pharmaceutically acceptable carriers or diluents and one or

more compounds of formula [ or a salt thereod,

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

migraine pain disorders or neurodegenerative disorders.
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migraine pain disorders or neurodegenerative disorders. 20 In one
embodiment, the compounds of the invention may be administered as the
only therapeutically effective compound. In another embodiment the
compounds of the invention may be adjpinistered as a part of a
combination therapy, i.e. the compounds of the invention may be

asiministarechinen cRTbIARRYID Ahe MEARGUI SR I SIIREING os e onily
compounds having e.g. anti convulsive properties. The effects of suc
otherpapaunShavirymntteenvulsive properties may include but not

be,limited:to-activities an g@ﬂpﬁgﬁw%ﬁqgk}@@i&?@%%epa%ﬂﬁﬁy@eﬂs a part

calcium channels the excitatory amino acid systems e.g. blockade or .
RIS RINIES 28T O fe B ESFRP eHB R ATTG My e LirsrradishRiadinistered in
Sysienisa6 & elihaneementelABArRleasc: QfiphlRekadeiff c.o. anti-
GABA- ptgke or memprane sta jlisation effects. CuC{_rent _anti-cpnvulsive
med CAONLTRERILE: bat &re ROttt g R 1 & Eah e v
squiigartialproabe; lambtriamé:dabapentimtptagatialin, ethos'uximide,
Ievetiﬁracgtﬁar‘gh&bp ngt%n togiramate{ zgmnisamid as well aslrpembers of
the benzo |azep“|r?e uacnoé arbitirate gﬁa%%@T%rec%S%ocu%Boﬁ the
inventionharecoaisiderechoseftiEforeincreasiioriaticflowninial 20n of NMDA
voltage-g&%g{%?gnt potassium channel in a. mammal such as a human.

The compounds are thus considered useful in the treatment of a disorder
or digeades ligifiytrasponsiventonidivrincyeaseddomiflowecinat of GABA release, or

voltage-gependent patassiium,channel. such as the KCNQ family

potassium ion channels. Such disorder or disease is preferably a disorder
or disSea@epbmie svhttalAeniss8ystem. 25 In one embodiment, the

digqrdar Qnslissasesisselesied fRm e gnaun.consisting of, Seizurg..

disorders; such as acute seizures, convulsions, status epilepticus and
e PITEPREY A EERT o e TR PR A RI GRES ST Spfaptit Bairara® iR FarficaiEpide.
copvetsinasHERilRpSI AN StatkscpIeRISHS: i aentherambediment the
di%order.or dlseasa]'s elected from the group consisting of 30

neTEPAtRTE PRI An e MIgHENe 55in disorders; such as allodynia,

hyperalgesic pain,
The compounds of the invention are considered useful for incraasing ion flowin 2
voltage-dependent potassium channe! in a mamrnal such as & human, The compounds
are thus considered usefil in the treatment of 2 Gisorder or disease being responsive to
an mereased 1on flow in a voltage-dependent potassium chammel, such as the KCNG
family potassium ion channels, Such disorder or disease is preferably a disorder or
disease of the central nervous system.

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

and status epilepticus,

In another embodiment the disorder or disease 1s selected from the group consisting of
neuropathic pain and migraine pain disorders; such as allodynia, hyperalgesic pain,
phantom patn, neuropathic pain related to diabetic neuropathy, neuropathic pain

related to trigeminal neuralgia and neuropathic pain related to raigraine; in particular
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phantom pain, neuropathic pain related to diabetic neuropathy,
neuropathic pain related to trigeminal neuralgia and neuropathic pain
related to migraine; in particular 21 allodynia, hyperalgesic pain, phantom
pain, neuropathic pain related to diabetic neuropathy and neuropathic
pain related to migraine. In yet another embodiment, the disorder or

i dS:Selesied;ram.the, gio nsising.alagxietediserdersi,sien
gdsﬁ g%%?eti%%g %%%lr%%??é ‘%ié}e%g%%’re.late%atol panic attack,l
AFEFAPHED RN RIS FdRH VIR ERYOF B BIES panic disorder without
agaranhehia aaqsaptobiawithoud Bistonkatpanic disarder apesilics
phobia. social phobia and other specific phobias, obsessive-compulsive
SBPHERG AR Ate: e Stist BT CRE R StPRRETigBrdlpgasss related to
genealized anxiaydisordalc andeh: digardergueHts, generakomedicahout
condition, substance:induced anxiety disorder, separation 10 anxiety .
CHSSTERIC e FEERRERD BHASFAATS, BETRCt AR RE SRat: Ry SGamrca i
diseide mdanietpdisorgardue togenetatomedisalscbrpditionrantkaumatic
SupsloneenOteat AUICHAIRRLE A0 BDXEN doAURE AOL ARSI HRGr cer

spec In particular anxiety, generalized anxiety disorder, pani¢
afixdety cotssegsivkeebrapdisive aibsiase-Boeild pRoBia dFeisrgRagtion
anxiett. PstHaymalie, siressAIRQIdRnaGHIe SlFes S feasliindRiriacal

adjustrment disorders, hypochondriacal disorders, separation anxiety

AFSERERsE S AEORADHEBIASPEINCISROBI RS HiRiCRPHISTdBF GRS T emenses
medical erpgitiomanehsubsianee-incugreampsietysisardesait yatonotber,
embodiment, the disorder or disease is selected from "[_I%e rQqup . ..
BRI oA TRTEGETer BV BSbTde R SUAH SS AT AP Side st
Hpintbigton' & 20elareds multiplersclersis;@miietroph clatertat sclevosis,
Creutzfeld-Jaicob disease, Parki 's disea afhies; .,

R e s

angoumkrdinspethoges ssmamdsitdirede bgrodsgerie mtdns. sRadiBpmpnc
hypgrexciiation states.sych.as;in medicament withdrawal or intoxication

and neurodegenerative diseases of the peripheral nervous 25 system
SUBHY S PO STTRRSRIRTES M ioiTedFitigesssi sakittar RARIRENS
disgase;Huntinglonscheres muliple seleresis, amyotrophiedsieFaktington’s

sclerosis, AIDS- induced encephalopathy and other infection-related.
ST GG CATRa By CEE L GRS, Priale S diease

VIFUSES, Nerpes VIruses,
barzaliasand bysaasknowsppathegens iGreatifeldJakabinfection by rubella

viruses, herpes viruses, borrelia and 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; in particular Alzheimer’s
disease, Huntington’s chorea, multiple sclerosis, amyotrophic lateral sclerosis, AIDS-
induced encephalopathy and other infection-related encephaliopatiies being caused by
rubella viruses, herpes viruses, borrelia and by unknown pathogens, Creutzield-Jakob
disease, Parkinson’s disease, frauma-induced neurodegenerations. In vet another
embodiment, the disorder or disease is selected from the group consisiing of neuronal
hyperexcitation states such as in medicament withdrawal or by intoxication.

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

consisting of bipolar disorders.
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disease, Parkinson's disease, trauma-induced neurodegenerations, in yet
another 30 embodiment, the disorder or disease is selected from the
group consisting of neuronal hyperexcitation states such as in
medicament withdrawal or by intoxicatign. In yet another embodiment, the
disorder or disease is selected from the group consisting of bipolar
dﬂsor ersﬂ%Q In ge&%‘%ﬁ%{ﬁﬂbo |mer%itségse déss% Qﬁr Edls ase is
selécied trom the group con5|st|ng Fof éep iSOrders. SUGh as insomnia.
Tvaseime ofcatnretisvausedchesaisdmodnnection with a disease or
disorders includes 5 also prevention, inhibition and amelioration as the
case may be. In one embodiment, the compounds of the invention have
bERh TN d tTHE0E éﬁfé&@d@ﬁrwtas@w@mhw@% ofifvask ONQTalifyghdes
Dﬁ%@%@e&%&%@%ﬁﬂ RuRit LR hginyention. prevides compounds
showing effect in one or more of the following tests: “Relative efflux
through the KCNQ2 channel” Which is a measure of the potency of the

compeundbadithentarget chabngls "Mw&mwm&ekeﬁﬁ@%&ﬁlfbi&&’\ihii@hré&ﬁect

measqre of sejzures induc ecific N‘i stim
e rli‘,gi'"a\sfsmeanélmﬁﬁ ocga%%?rgeaﬁﬁ%%ns%élzu%% %rléures in 3%m

pllocarplne are often difficult to treat with many existing antlselzure

f t
nglg:(tfﬁ& ?é?ﬁ%i%}éié%ﬁ@&ﬂ@gﬁlo%m uﬁé&%§5%m S%lrlg%s tl%oroilowuw

tests” and "Chemical seizure-threshold tests”
TH8Se models measure the threshold at which seizures are initiated, thus

being m@ﬂﬁ&@d%ﬁgt%&g@ﬂﬁ%@@p%g@uld delay seizure

initiation. "Amygdala kindling" Which is used as a measure of disease
progresSIBHCRE A RErHE ahih‘?élgtﬂﬁ‘é‘ 95 Wi e ARSI GI8F dERiGTe

sevege ag the.animakreceives further stimulations "Electrophysiological
patch-clamp recordlngs in CI JO cells" and "electrophysml |ea|

recordi naghgﬁ RENOTSKE wgw @\d}uarcklé]\r@%specmu 3 stimulation by

electrical means

¢ “Pilocarpine induced seizures”
Seizures induced by pilocarpine are often difficult to treat with many existmg
antiseizure medications and so refiect a model of “drug resistant seizures”

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

¢  “Amyegdala kindling”
Which is used ac a measure of disease progression, a8 in normal animals the
seizures in this model get more severe as the animal receives further
stimularions

¢ “Biectrophysiological patch-clamp recordings in CHO cells® and
“electrophysioclogical recordings of KCNQ2, KCNQZ/KCNQ3 or KUNQ3
channels in oocyies™
In these tests voliage-activated KCNQ2, KCNQ2Z/KCNQ3 or KCNQS currents

are recorded.
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channels in ooeytes" 30 In these tests voltage-activated KCNQ2,
KCNQ2/KCNQS or KCNQS currents are recorded. 23 In one
embodiment, the compounds are KCNQ2 active with an EC50 of less than
15000 nM such as less than 10000 nM as measured by the test "Relative
efflux through the KCNQ2 channel”. in another embodiment, the

%9mgogag&aﬁ%&,%g&%gwssﬁ%w%ﬂéﬁ%t%ﬁ@P%Q 1M such

as less than 1500 nM as measure 5 the test "Relative efflux t rough

thd KoNO ehaniver i J08R siYes craptuna SnitherescSrlssunasiare
KEN@2RetiveNith ARES500fHses than 2008\ disuch-asdessathan b0

nM as measured by the test "Relative efflux through the KCNQ2 channel".
FHE TSP RR v te HEKBRFOtON THE RERRIIThARMEIT TS Bt BEFHEDW,
1 e ambedimenthtbestanpooNds havaram RS0 efdess than dment,

ng/kg in the test ’Maximum electroshock”. In.another. lg%iﬂm nt, the
O B Na0s Kl EIvo0 O 10y (AR o A TR Tt L
electibshooicasTive test iMexifReint eleciiosiooidis testibed bedons 15 e

one ampodiment, the sompaunds Aave an EORG Ofless an,> malkg in

the "Electrical seizure -threshold test" and "Chemical seizure -threshold
test" which are described below. Some compounds have few or clinically

insigniticanside.efectenaRMR Ohine .2 G BoMPAIRES. AR thus fasted iR
models of the unwanted sedative; hypothermic and ataxic actions of the
c

oA &SRBt the L BRI AT P 3L 4G SAREPERBLR ek Dso of
hetween articepvHisantseficacyhantrigeraifects suchasimpatment of
Ig%%g]otor ag:tiv'Lt%/1 gr.baatg)é_ie%effects as 25 measured by performance on a

ro atlrﬁ}gsnr%%‘t Ech ElompounHE will expectedly be well tolerated in patients

permitting high doses to be used before side effects are seen. Thereby

campliange. with EE%HQS&%I@%&YMWS%% edly begoadiand %%ﬁ@&‘%%‘%ﬁ‘%i.on of
high doses may be‘permlte making the tréeatment more efficacious in
patieridoniie NI HerNISY TRive Simasid cis it BeeraMdeicatioiss. are
3R Ana0-limiting aspect of the invention concerns compounds according
to below

Some compounds have few or clinically insignificant side effects. Some of the
compounds are thus tested in models of the vnwanted sedative, hypothermic and

ataxic actions of the compounds,

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

would otherwise have side effects with other medications,

A non-limiting aspect of the invention concems compounds according to below
embodiments 1-1{:
L A substituted morpholine or thiomorpholine derivative of the general

formuia 1
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embodiments 1-10: | . A substituted momholine or thiomorpholine
derivative of the general formulal24 R2NH .y Z,gllR3 NRIW R4 R7
R6Re (p) wherein gisOor Wis0or S; 5 Xis CO: Zis 0; Rl and R2 are
independently selected from the group,gonsisting of halogen,
halo-C}.6-alk(en/yn)yl, Cl,6-alk(en/yn)yl and cyane; R3 is selected from
the group consisting of C,_jo-glk(en/yn)yl, 10
C3-s-cycloalk(en)yl-Ci-6-alk(en/yn)¥yl, Ar(-%;i_6-alk(en/yn)yl and At-, and
R4, R5, R6 and R7 are ind sele from the group consisting
of hydrogen and Ar; a(sxtb ee-base or salts thereof. A compound
according to embodiment 1, agid compound being selected from 15 the
group consisting of, | /-(2-B 'o-4-moi-uh? in-4-v1-6-tr uoron ethyl
pher?yl)-2-(4 flzrorophérai)- acetanaide; !
2-CycI%9dEQrt%ﬁl-N-(2-bronzo-6-trifEuorontethyi-4-nzorpho|in-4-y1 phenyi)-
acetamide; 61N-(2-Bron70-4-777orpholin-4-y1-6-tri|uorornethyl
phenylp3xyeiopentvl- pr opionarnide;

WisOorS;

¥ is CO;

Z e O

R.1 and R2 are independently selected from the group consisting of halogen,

halo-Cy¢-alk{en/yn)yl, Cy.¢-alk{en/ynyyl and oyano;

R3 is selected from the group consisting of Cy.jp-alk(en/yniyl,

Csg-cycloalk(en)yi-C¢-alic(en/yn)vl, Ar-Crg-alk{en/yn)yl and Ar; and

R4, R3, R6 and R7 are independently selected from the group consisting of

hvdrogen and Ar;

a3 the free base or salts thereof,

-3

A compound according to embodiment 1, sald compound being selected from
the group consisting oft
IN-(2-Bromo-4-morpholin-4-vi-6-trifluoromethyi-phenyl)-2-(4-fluoro-phenyl)-
aceramide,
2-Cyclopentyl-N-(Z-bromo-6-rrifiuoromethyl-d-morpholin-4-yi-phenyl)-
acetamide,
N-(2-Bromo-4-morpholin-4-yl-6-triflucromethvi-phenyl)-3-cyclopentyl-
propionamide;
N-(2-Chioro-G-cyano-4-morpholin-4-yl-phenyl}-3-cyelohexyl-propionamide,
2-Cyclopenivi-N-(2,6-dimethyi-4-thiomorpholin-4-vi-phenyl)-aceramide,
2-Cyelopentyl-N-[2, 6-dimethyl-4-(2-phenvi-morpholin-4-ylj-phenyl]-
acetamide,

2-Cyclopentyl-N-[2, 6-dimerthyl-4-(2-phenyvi-thiomorpholin-4-yi)-phenyl]-
acetamide,

2-Cyclopentyl-N-{2, 6-dimethyl-4-(3-pyridin-3-yi-thiomorpholin-4-yl-pheryi] -

aceranide;
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N-(2-ChToro-6-cyano-4-nrorpholin-4-yl phenyl)-3-cyclohezyl
propionanzzde; 2-Cyclopentyl-1V-(2,
6-dirnethyl-4-thiomorpholin-4-yl-phenyl)-acetainide;
2-Cvclopent)rl-R'-[2,6-dirnethyl-4-(2 phenyl-morpholin-4-yl)phenylJ 25
acetannide;

2-Cyclepent G n mo in phenyl)-
acetar% %J CI:\%/Q(%[] %p Enrtbj \}12 ?ﬁe%lai}/ 4”%§J§;ﬁ |§1%%// fI iomorpholi
-4 Yrl) ﬁﬁw)vé@@@afmﬁev%) Layelepértyi-N-(2,

6-dinzethyj-4:[2:( U 2 -pheny
pholln%? % f4hgné,htirg’cl:% an2| %ﬁﬁ&g@%%ﬁ@% aimethypheny;-
pheny X THiBR2EHBREIRTA%52, 6-dimethyl phenyl)-
2-cyclopgntylacetamide; 5 2-BIcyciofZ:2ieri-Rorpholin-d-yi-phenyl)-
ylI-N-(2,6- dlmethyl -4-morpholin-4-ylphenyl)- acetamide; 2-Cyciohexyi-N-(2,
6- dlmeﬁfyfffﬁorpholln 4-ylphenyl)-acetanzide; 3-(3,4-Difluoro

pheny| 2NZiGehiphélnil - @dinarphblinndy tphéinyd)v prapioanzice; 10
2-Cycl r B-dirneth olin-4-vl- C de; (2,
6- Dlrngﬁgﬂy br’rfZ 7%r$ |¢1£§§/|§Kéﬁ€/rl c%t% %ij:élén gf hi?%? f&?@gﬁ}
2-(4-Chtrpigiterih)-N-(2,6-dirnetlzyi-4-rnorpholin-4-yl phenyl)-acetarnide;

2,3- D'“E’Q’f?clfb%@%@f’uﬁal”?% %b%yllg,gg b A 236: ngﬁéfr@xﬁ;m&rzﬁbﬁiﬂﬂ -4-yl-
phenyl)-amide; 15 3-Cycioh.exyl-Nr (2, 6-dimethyl-4-morph

oiin-4- \A/Bﬁéﬁfmiﬁ@’f)67’?&‘?%%?5@‘5”7340%/%‘?5814‘(3}1%@@2“ acid butyl ester,
6- d'metm%m@r@ﬂﬁbﬁvﬁym@3&43}1@@91@ﬂﬂﬂ?rtd@inNéi(af’-pf’zeﬁvl) aceramide;

6-D -4 holin-4-yI I 4f de; .N-
o Dimety2 AR BHTAAS ey 2 o2 AL R "

6- Dirneﬁhydad;mmﬂph;olm -4-trl phenyl)-3; 3- dlmethyl butyramide; 20
Hexanoie aci orphaiin- -
Ca Id gdr{)f;hgﬁniz %ﬂ? ﬁ’hol}i T H-r?zf } 9!0 qg}igm_zde;

2- Cyclofﬁe ﬁ nzet mor e -acetanzide;
(2,6- Dm%élmimmdfbﬁemmmﬁéﬁmyz@amahm’ ati@fﬁﬂermcé%@é?ﬁmides

N-(2,6-Dimethvl-4-morpholin-4-yl-phenyl)-2-(4-fluoro-phernylj-acetamide,
N-(2, 6-Dimethyl-4-morpholin-4-yl-phenyl)-2-thiophen-2-vi-acetamide,
N2, 6-Dimetihvi-4-morpholin-4-yl-phenyl)-3, 3 -dimethyl~butyramide;
Hexanoic acid (2, 6-dimethyl-4-morpholin-4-vi-phenyl}-amide;
2-Cyclohepryi-N-(2, 6-dimetivl-4-morpholin-4-yi-phenyl)-acetamide;

(2.6-Dimetini-4-morpholin-4-yi-phenylj-carbamic acid benzyl ester;

(2, 6-Dimethyi-4-morpholin-4-vi-phenvlj-carbamic acid Z-chioro-benzyl ester,

3,5, 5-Trimethyl-hexanoic acid (2, 6~dimeihyl-4-morpholin-4-vi-phenyl)-amide,

Ocianoic acid (2, 6-dimetivl-4-morpholin-4-vi-phenyl)-amide,

Hepranoic acid (2, 6-dimethyl-4-morpholin-4-yi-phenyvl)-amide;
N-(2,6-Dimetivvl-4-morpholin-4-yl-phenyl)-2-phevvi-acetamide
2-(3,4-Dichioro-phenvl)-N-(2, 6-dimetiyi-4-morpholin-d-yi-phenyl)-
acetamide;

2-{4-Allyioxy-3-chioro-phernyl)-N-(2, 6-dimethyi-d-morpholin-4-vi-phenylj-
acetamide;
N-(2,6-Diimethyi-4-morpholin-4-yi-phenyl}-2-3-rrifluorometiyl-pheryl}-
aceramide;

N-(2,6-Dimethyl-£-morpholin-4-yi-phenyvij-Z-naphthaien- 2-yi-acetamide,
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(2,6-Dinzethyl-4-rnorpholin-4-,ylph.erzvl)-carbanzic acid 2-chloro-berry!
ester; 3,5,5-T7inzethy7-hexanoic acid
(2,6-dimethyl-4-morpholin-4ylPhenyl)-amide; 25 Octanoic acid (2,
6-dimetlzvl-4-nzorplwh’rz-4-ylphen}rl)-amide; Heptanoic acid
(2,6-dimethyl-4-rnorpholin-4-yi-phenyl)-amide;
N-(2,6-Djrn iy holin-4-y - -acetanzide
s il e e
acetanfld@iasyzigs. Allyloxv-3 -chloro phenyl)-N-(2,
6-dimeﬁhm;é«:mmmpﬁ@:%@mm;@%@J@ﬁ@dm,4~dz'memyzmp;zenyz;-
N-(2,6-Dinzethyl-4-rnorpholin-4-y1 phenyl)-2-(3-trifluorrometh);Iphenyl)-
acetanfitié7Ri4%, 6-Dimetny!-4-morpholin-4 yl-phenyl)-2-naphthaZen-2
yZ-acetafhiierbrhed S hiorapeivhi-R-todimshyl-grmarpholindnyide;
phenyl)- propionamide; N-(2,6-Dimet -mor

5-%_-;‘3 ’rzlqa?nen%@-l?s'—ﬁg élz)c{sgwrﬂg ﬁ

j- holin-4; . :

), 1phefy/ ner oretdy” ace{é = er{%o?m—éi—y.f—phenyu-acefamzde;
2-(3-Bristrivphisiwki(2;6+divhethyid/mbephblinstylpherybrsdetamide;
2-(3-ChloropRenyiN-(2, S:dimethylA-marpholin-4ylphenyl:acetamide;
N-(2,6-Dimethvl-4-rorpholin-4 ylphenyﬁ-z p- olyl-acetamide; N-(2, .
6-Dimethyi4ltidrptomiaayi-pheny i paatozasplanidey! 28 mlpicidreide;
phenyl):N(2,6-dirnethyi-4-morpholin-4 yl phenyl)-acetamide; 10 and
N-(2,6-Qimetcr{lé}/_i-4-mor9holin-4-ylphenyl -2-(3 ﬂuoro-phenyl)-agetamide.
3. A phATME&cBitICPEoTBSEIONCOMBYSIG o o gt e -acelamide.
pharmaceutieaty-acee ptable sasties:ordiliests anthonepirmayertically
compounds ac ording to any one of embodiments 1 and 2. 15 4..Use of a

accentable carriers .or driluenis and ong or more. Co %1? S ACCOraing 1o a P:I
pharmaceutical composition accor%ﬁng 16 Enbadiment 3'for INcreasing 10
flow in anealfaaebdépendentapdtassium channel of a mamma' such as a
MmN 3. 4ee n%«%ﬁ%gga%&%&%g%m%ﬂta%agrgaggtms%m%ra&zﬁ&ﬁ ligrder
or disease bel

increasing ion flow in a voltage-dependent potassium channel of & mammal

such as a human.

U

Use according to embodiment 4 in the treatment of a disorder or disease being
responsive o an increased ion flow in & voltage-dependent potassium channel,
such disorder or disease is preferably a disorder or dissases of the central
Nervous Sysien.

6. Use according to embodiment 5 characterized in that the disorder or disease 1s
selected from the group consisting of seizure disorders such as convulsions,

epilepsy and status epilepticus.

=1

Use according to embodiment 3 characierized 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 rslated to
diabetic nevropathy and neuropathic pamn related to migraine.

8. Use according to embodiment 5 characterized in that the disorder or disease is
selected from the group consisting of anxiety disorders such as anxiety,
generaiized anxisty disorder, panic anxisty, obsessive compulsive disorder,
social phobia, performance anxiety, posi-trawmatic stress disorder, acuie stress

reaction, adjustment disorders, hypochondriacal disorders, separation anxisty
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responsive to an increased ion flow in a voltage-dependent potassium
channel, 20 such disorder or disease is preferably a disorder or diseases
of the central nervous system. 6. Use according to embodiment 5
characterized in that the disorder or disease is selected from the group
consisting of seizure disorders such as convulsions, epilepsy and status

epileptigus: 25 7, sg gecordingelo embodiment.s gharagterized.in, that the
disorder or dals'ease S setadted from the group consisting of neuropathic
and mig@ﬁ@wahﬂﬂigmm@rsﬂwémaé@mdﬁtrﬁ@zﬁhyp@ﬁm@ésic pain,
Rhantom. pain. AR opaiiuc PrIR elalRd 10 HAREIGRR WORMIMAN isease is

neuropathic pain related to migraine. 8. Use according to embodiment 5
charackélF#Ed oMb BB B 8IS AT R SeP SRt istsrET TR Bup

consisting:Rfaaxietdisoroersisueh aS e bhuRnesalizedsamiaitophic
disorder, panic gnxiety, obsessive compulsive is_ordder social hobi?, g
performiEL SR, DUSeAMAY 4 BE DRECTA EP olics Bresigr e die

reactiosnagjudtmenidisardecanyidochontidadaldisbrdets yvaeparationlia and
anxiety 27, disorder, pgoraphobia, speciic phobias, aniety disorder due
to general medical condition and substance-inauce anme?y disorder. 9.
Use actordingtduembodimargeeiarasterized in that the disorder or

diseasejs. selseied framdhe;groun cansisting of NEHLPILIENRIALVE disease is

disorders such as 5 Alzheimer's disease, Huntington's chorea, multiple
sclerosigi ey dtrRsp HiCcTIRE, SPRERIE R TR QUBE P EHeEpn G aIRP 25

and othgrinfactionnielated-ancepbalppathiesdeing caused by rubella
viruses, herpes viruses, borrelia and by unknown pathogens,

Creutzfeld-Jakob disease, Parkinson's disease, trauma-induced
neurodegenerations. 10 10. Use according to embodiment 5 characterized
irgkkat_gle disorder or disease is selected from the group consisting of
neGron ?’ﬁsyperexcitation states such as in medicament withdrawal or by
irffoxicaticrd 5aDefinifion scTheitegrrh etogsatonsvéfavs 458 nitrogen,
oxygen or sulphur atom. Halogen means fluoro, chioro, bromo or iodc.

Halogen means fluoro, chloro, bromo or iodo.

The expression Cis-alk(en/yn)yl means & Cy-alkyl, Co.g-alkenyl or a Cog-alkynyl
group. The term Cjg-alicyl refers to a branched or un-branched alky! group having
from one 1o six carbon atoms inclusive, including but not limited to methyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-1-propyl.
Similarly, Ca.e-alkenyl and Cag-alkynyl, respectively, designate such groups having
from two to six carbon atoms, including one double bond and one triple bond
respectively, including but not limited to ethenyl, propenyl, buteny!, ethynyl, propynyl

and butynyl.

The expression C;.jp-alk{en/yn)yl means a Cy.yp-alkyl, Co.e-alikkenyl or a Caupgralkynyl
group. The term Cye-alkyl refers to a branched or un-branched alkyl group having
from one o six carbon atoms inclusive, including but not limited to methyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl, 1-pentyl, 1-hexyl, 1-heptyl, 1-octyl, 1-nonyl,
1-deeyl, 2-methyi-2-propy! and 2-methyl-1-propyl. Similarly, Cy.je-alkeny! and

Cao-alicynyl, respectively, designate such groups having from two to six carbon
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20 The expression Cl_6-alk(en/yn)yl means a C1_6-alkyl, C2.6-alkenyl or
a C2.6-alkynyl group. The term C,_6-allcyl refers to a branched or
un-branched alkyl group having from one to six carbon atoms inclusive,
including but not limited to methyl, eth)g; 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2-methyl-2-propyi and 2-methyl-I-propyl.. Similarly, C2.6-alkenyl
and C2_6-alkynyl, respectively, designat ch.groups. having 25.from two
B o R R e T B

resiectiveticing pdipgybuinetiiniedery bireeply phopenyl, butend nonenyl,
eyl %gayg;ér%m,%wvg %&%&tm@%g&s@w@éxw,fﬂ&%fl,

a Ci_io-alkyl,"C2.10-alkényl’of a C2.10-aikynyl 30 group. The térm
@ Xyeaml refers to a branched or un-branched alkyl group having from
one to six carbon atoms inclusive, including but not limited to methyl,
ethyl, 1-propyl, 2-propyl, | -butyl, 2-butyl, 1-pentyl, | -hexyl, 1-hepty],

L BERIP TSRy e ey SRR Sy arP sy Rippg iy ! 2rour.
Simitarty, G2-d@ialKeriydanaa G2 alb-alkynys mapeativelyycesigadte sigofiree

rou ving from two to sit: carbon 28 atams, including one.double

A S e e s C TR A o T Aot e B

propemmyiistuteryhcpentenylhexenykepténytidctényhenon-my” decenyl,
gﬁﬂd%gghi&taex&% &ldt?ﬁ(!ei%? Xﬂ%!c@?i%‘c@l%I&?@I}Xﬂ&i’_gQ@XMIQQWMgnateS

cyhyl. The expression C3_s-cycloalk(en)yl means a

CGBNereYERIEIRY BTy IuaRers Groins tike teawitis-alersakylincluding one
designates:a monocyclic or bicyclic carbocycle having three to eight
C-atoms, including but not limited to cyciopropyl, cyclopentyl, cyclohexyl,
cyclopeptyl, cyclooctyl,[1.1.ljbicyclopentyl, bicycio[2.2.1]heptyl, 10 [2
212ibieyelaactyl and{3:3,0lkicyslqosiyt el ahedermyCsibcytiotikenybith
designates onocyclie or bicyclic carbacycie.having three to eight
RO ARG B R BoAd: TG bt P L B Ak ety
desighatesCo-G-alk(endyhydirding suivstitited-vyith 2118 onel oempeesbstituted
ha t including. not limited to trifluoromethyl. Similarly,
hé\{lggggi%i%%gg%%%gy%gﬁignates C3_s-cycloalk(en)yl being substituted
withlsresperiere RBICge T BoHE. R tHe-expAddso RalBrcierms
_s-cygleallielenivlie n8-atk(CRMYIENG JrmS a5 defined above.

When two adiacent substituents together with the aromatic group to which they are
attached form 2 4-§ membersd ring, which ovtionallv contains one, two or three
heteroatoms, then a ring system is formed by 4-8 atoms seiected from 4-8
carbonatoms and -3 heteroatoms selected from N, 8, or O, Such two adjacent
substituents may together form:

—(CHy3~CHe-, -CH=CH-(CHy)p-, ~CHo-CH=CH-(CHy),, ~-CH=CER-CH=CH-,
—{(CHy) O, ~O~(CHy)y~0-, -CH2-O-(CHy)e-C-, -CHo-0-CH2-0-CHa-,
~(CH)~8-, =S-(CHy)p~S-, -CHy-S-{CHy)-S-, ~CHz-5-CHa-5-CHy-,
~(CHy)~NH- , -NH-(CHa)NH-, ~CHo-NH-(CHs jo-NH-, -CH=CH-NXi-,
—O-(CH )y NH-, -CHo-0-(CHy)-NH- or ~-O-(CH3)e-NE-CHz-, -5-(CHz)p-Nki-,
N=CH-NH-, -N=CHE-0- or -N=CH-8- or -IN=N-NH-,

whereinbis1,20r3,ais2,3ord andcislor 2.
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C;-6-alk(en/yn)yl and halo-C3_E-cycloalk(en)yl are as defined above. 20
When two adjacent substituents together with tihe 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 is formed by 4-8 atoms
selected from 4-8 carbonatoms and 03 heteroatoms selected from N, S,
0. Such twp adjacent 25 substjtuents may together form.: -(CH, -CH--,
T R 9) A B BB S AL T IR T
GheiBHCHRH-Do; 4GHBeD @2 Che 2RO 2 Eiom (GRS ntly

Sr(CH2A S,-CH2-S-(CH2)¢ S-, C 2-§ CF12 S-CH2 -(CHs)a-:-NTH-
R O T R ) Bt TR SO e
TORZYD (TR SNEEsOHEE (GrRYa NepDHa! 1 3 SsbSHEHI- Nfidind) oSk iz
N5 @ﬁdﬁﬂ%ﬁ%‘j&&i&{aﬂ%m}t%%%b Sod 23 Bl fred AL 410
cis 1 or2. 29 The term Ar refers to optionally substittited aromatic
SYSALTOLB Y Brgd HBRCAISn R IR et iU e d 306 8. iR G oTRRS HTep <
besreplased by heteroatemsaindependently. selegted framhMi S8t @used
Examples, of such At groups are optionally substituted phenyl, optionally
QB ABHREBRRAY IS ﬁEﬂ%ﬁ??&BEﬁtﬁf&H%&ﬁﬁﬁ%@% Qi §ne or more
substittded thiephaasoptlapaivheubshiiige-fucan optanally:substituted

thiazole ionally. substitu uinoline,. optionall bstituted jndol

SR e R A

@mﬂ&(mefyopﬁ@mItysstﬂﬁgﬂtuted}ﬁlpm@ierhrmimpﬁoqﬁmsubstituted

Q%ﬁ?%*ﬁ-é{_ﬁﬁﬂé(éﬁ%%@%@}@@(a*ﬁﬁ'k%&%&%(ﬁﬂ?% SHRSUUBINS o irensyn)yi,
y g hydrox alk(

independently beint y, halogen, Cj-6-alk{enlyri)yl, 10

N (S eyiitakeny, €5 ird)eisaiien)yRer-G ateig it

halo; Qi E-allk@nivmy) okl Saletenlymyexyss 31 5AHE YN bstituents

acyl, nitro or cyano, CO-NH-C__ 6 allc(en yn)yl, -CO-N(Ci_6-alk(en } }yl)2,

NIRRT - Bk EHRAYy & SRR T Bk g yashec Torm a 3-8

-Sabéalenim oS0k Galldantyr) v SQINE nbealkienyn)yl)2
-SQ2NH-CJ. 6-allc(en/yn)yl.or.two.adjacent substityents 15 may . ..

SRR i DR BrB AR U o WD 0 & SN NG

icgrou are aftt rm-a
niemeredthingiwhichioplionalty cont@inkeghs, Awo or three heteroatoms.

When Ar is substituted with NHs, NH-Cialkien/vn)vi or N{Cy g-ali{enfyn)vl)s, then

the nitrogen atom is attached to Ar.
When Ar is substitted with -8-C ¢-alklen/yniv 1, -SC2-Cy-allkleniva)vl,
-SON(Cyg-alicfen/yn)yli: or -SCNH-Cg-alkien/yrivl then the sulphur atom is

attached to Ar,

The term acyl refers to formyl, Cis-alk{en/yn)ylicarvonyl,
Csg-cycioalk(en)yicarbonyl, Ar-carbonyl, Ar-Cg-alk{en/yn)yicarbonyl or a
Cs.g-cycioalk(en)yl-C¢-alk(en/vnyyl-carbonyl group, wherein C;.g-alk{en/yniyl,

Cs-g~cycioalk(en}yl and Ar are as defined above.

The terms Csg-cycloalk(en)yl-Cy.¢-alk{en/yn)yvl, Ar-Cie-all{en/yn)yl,
Crgalik(en/ynyvioxy and C;g-cveloalkienivloxy; designate such groups in which the
Crg-alk{en/yn)yl, Csg-cycloalik(en)vl and Ar are as defined above.

Similarly, Csg-cyeioalk{en)vi-C¢-ali{en/ynyyioxy designate such groups in which

Cs.g-cycloalk(en)yl and Cy.¢-alk(en/yn)viexy are as defined above.



e

10

prrert
iLh

b3
[

30

When Ar is substituted with CO-NH-C 1.6-alk(enlyn)yl or CO -"V(C
3.6-alk(en/yn)yl)2, then the carbon atom of the CO group is attached to
Ar. When Ar is substituted with NH2, NH-C;_6-alk(en/yn)y1 or
N(Ci_6-alk(en/Sm)yl)2, then 20 the nigc])gen atom is attached to Ar. When
Ar is substituted with -S-C,_6-a|k(en/yn5yl, -SO2-Cyd-alk(en/yn)yl,
-SO2N(C]_6-allc(en/vn)yl)2_or -SO2NH-C _6-allden/yn)yl then the sulphur
O AHABR &d-to-AFY 28I ERTRAPE YT TetarSto torHiy Y -Cre-alklen/ym)yl
GeheatkteninaashonyiciGl g-cysinatkienicarhenyloAliegsbanylar are
Ar-g % %alk(gglyn)ylcarbonyl ora
é%_%-lgf}cl%técfk(én)yl-Ci-6-a|k(eniyn)yl-carbonyl group, wherein
Ci-6-alk(en/yn)yl, C3_s-cycioalk(en)yl and Ar are as defined above. 30
The terms C3.s-cycloalk(en)y1-Ci.6-alk(eniyn)yl, Ar-C1_6-alk(en/yn)yl,
Cl_6-allc(en/yn)yloxy and C3.8-cycloalic(en)ylox:y; designate such groups
i heinren cgvdicg! cgmaesi@iaiin)yl, C3_s-cycloallc(en)yl and At are as defined
abVGesi RGBS cyglealkieniylieh-e-alicke BAY IOy JeSIoNAIR Sk
groups in which C3.s-cycloalk(en)yl and Ci_6-alk(en/yn)yloxy are as
RtRe IR EBERE BOHHEBYrBEsi Bn BRI T Bt iBaIR( &R iragaton with
Ainesaycioalikienpitt co-adk{ensinphidasignate Sueh graupsin whieh
the Cog-aldenumivl O3, s.evcloalideniiand A are as defined aboves, sy,
Sracautcal comp Sitions The presentinvention also relatés to a
phiammacetitic B} cormpositiomriEtreoc dihpotsnoswell thesiny etito irovsalt uvants
”%ﬁéee%?%}{r??ﬁ%%lﬁé%t&r%:?!%ﬂ%%%g%ﬁm t&%g Sﬁg}b asg tbcfse disclosed in
pharmaceutically acceptable carriers or diluents, in either single or
Mt dosEle ToicPheavHArTrACE WHCARETFPOSit iataEc STelng to ke Mack
inention may ke formulatedwith pharmaceutically acceptable carriers or
diluents as well as any other known adjuvants and excipients in

accordance with conventional techniques such as those disclosed in
RemingionEhecScieneesangd Fracticesef MhaamatymlO:kdittendaennasgon
Eg., Mack Liblishing ({;o., -astan, E{A, 19951.r 15 The Pbarmgcleuti ald. .
cOIPOSTHEAY MAY bE SpaLife iy hiinated 1o ddnifisyation o me

bucca! and sublingual), transdermal, intracisternal, intraperitonesl, vaginal and
parenteral {(including subcutaneous, intramuscular, intrathecal, intravenous and
intradermal) route, the oral route being preferred. It will be appreciated that the
preferred routs will depend on the general condition and ages of the subject 10 be
treated, the nature of the disorder or disease to be reated and the active ingredient

chosen,

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

in the art of pharmacy.

The compounds of this invention are generally utilized as the free substance or as
pharmaceutically acceptable salt thereof. One example is an acid addition salt of a
compound having the utility 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
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by any suitable route such as the oral, rectal, nasal, pulmonary, topical
(including buccal and sublingual), transdermal, intracistemal,
intraperitoneal, vaginal and parenteral (including subcutaneous,
intramuscular, intrathecal, intravenouszand 20 intradermal) route, the oral
route being preferred. It will be appreciated that the preferred route will

derang &%&%Qs%g?@'a%%}ddg&”o? ‘?‘%Qﬁé{?%&ﬂ%ﬁ%ﬁ&?ﬁ eE[gre IthQ?a

nature of the disorder or disease to be treated and the active in ent

EhegBRECIECTRE JskHenitie etifcBREBI DO 6 i Ia1PHE A'B YCSTHPRSHh aPaTHs-
compound of the invention and the phannaceuticai acceptable carriers
are then readily administered in a variety of dosage for ns suitable for the

FBRIBEERI HSB SRR AN S B RITHBISTRHAR HDNE 1A Srvhe i be
Aesenteehin ant:dosageieamdp)inethods, kagwinsinsthearselpharmmacy.
0 The com 8unds oféfhis inveﬁ gog are gen%rallé Ut”{%%%? as the free .

86“%1%?%806’? G oE BRA A T AT e A Pab I A tHeT 8O ORE Bxaifiple
iscewdacic additibmsattzof. an denipaunishavihg théoutipy dVadreedpage:ate,
L@rgg%g%{@ﬁ%& R8s '[EM%@&&% @%[E@é%%%&{%%‘%%?%é&lgmﬁﬁ%@&?ngs

ared In a conventional manner ytreatlng a3l S‘O|_ on or
SUspensIBRrisfadicessasesntemivemtidnamith ascheriiéar squivalieatrorase
Riapnageuticaly acceptahieasith RePgsRMUBLY R RXRMPIRIAKE 1o methods

mentioned above. Pharmaceutical compositions for oral administration
iy BB aatien Shitftic Bl A 586 e TS A EHa SiihHimsTrEion friclude
es8uGaRs Wasi dabletsssiagess:pillss 46zenges, powders, granules and
tablette e.g. placed in a hard gelatine capsule in powder or pellet form or
e.g. in the form of a troche or lozenge. Where appropriate,
phatmeaasuticdl oo prpesitionsfomonatadetimistratiommasydeprepaied with
coalings, suah as.enlgic coatngs prihay sanbe famlated go.as to
p]?ow € controﬁfec} release 10 of the active ingredient such as sustained or
proforigadinelcasevatebitingttoenrathodst el kivehaiy thesds Bigitgdle
dg&qg&{p @Hﬁﬁ@i{l{y@! %%&@FM&&@%%H§%%IQQ§H%W§E a

suspensions, syrups and -elixirs. Formulations of the present invention, =~
SDREBRS f6 LT AU MMISHARENHIRBE B PRESiinsg AL BRGBIRPIR fguid: o
suchias,capsuleseidablets igach-eMaiAINg a

Suitable pharmaceutical carriers include tnert solid diluents or fillers, sterile agueous
solution and various organic solvents. Exampies of solid carriers are lactose, terra
alba, sucrose, cyelodexizin, talc, gelatine, agar, pectin, acacie, magnesium stearate,
stearic acid, iower alkyl ethers of cellulese, corn starch, potate starch, gums and the
iike. Examples of Liguid carriers are syrup, peanut oil, olive oil, phosphe lipids, fatty

acids, fatty acid amines, polvoxyethvlene and water.

The carrier or diluent mav include anv sustained release material known in the art,

such as glveeryl monostearate or glveeryl distearate, alone or mized with a wax,

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

active ingredients.
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predetermined amount of the active ingredient, and which may include a
suitable excipient. Furthermore, the orally available formulations may be
in the form of a powder or granules, a solution or suspension in an
agueous or non-aqueous liquid, or anJ il-in-water or water-in-oil liquid
emulsion. 20 Suitable pharmaceutical ¢arriers include inert solid diluents
ﬁgflllers sterile,aqueous solutlon and, varlo g)rg nic oIvents Examples

SOk T A ST GRRY A AiBa STEPR ek, B’ avow

delatine, agar, pectin, acacia, magnesium stearate, stearic acid, lower
alkyl ethers of cellulose, corn starch, potato starch, gums and the 25 like,
Examples of liquid carriers are syrup, peanut oil, olive oil, pnospho lipids,
faryiqaoidsfattys asid.dminssapolyoxyetiylentaitmeiers The cameiooy soft

QJJH@HE Xu%%&’g{%rﬁé‘lfn%%&@ié‘%ﬂdﬁ'@é&‘?a@‘ﬁ%ﬁé@éﬁgw%ﬂ%&Dﬁoé Tiguid

such as ¢ monostearate or giyeeryl distearate, alone or mixed with
WSE%OAﬁJMGvantS or additives usually used for such purposes
such as colourings, flavourings, preservatives etc. may be used provided

ghg%tgﬂheya compatible with the active ingredients, 32 The amount of
e &%59%?9 BUBHESSHE /5B 1SR BT S5y A8 oF

diliguid eafriebdsqusety thenprapamiienibaybe in dhe fativnal Atsyitpe
em%slon soft 5 gelatine capsule or sterile injectable liquid such as an
agueous or non-aqueous liquid suspension or solution. Tablets may be
prepared by mixing the active ingredient with ordinary adjuvants or

Suents ARd-SUBSEAUERLY SOMPLESSING HNGTUXIE LA EO0ME Qt%lpzféous and

tabletting 10 machine, Pharmaceutical compositions for parentera
BRSSPI SiaTe SG0esiRsamEmsnaquectalfeasmiE=l as

selutionsy sispersions.sisnensions:at anuisionsaswel b@@l@&é&'@ng prior to
powders to be reconstituted in sterile injectable solutions or dispersions

,afﬁ% GPPs B e ST U & ot UFRGTSPHE IS S CBRMEHTatEdasPe of
hiringadthintheiseope of the present invention.

For parenteral administration, solutions of the compound of the invention in sterile
agueous solution, agueous propylene glycol, aqueous vitamin E or sesame or peanut
oil may be employved. Such agueous solutions should be suitably buffered if mecessary
and the liquid diluent first rendered isotonic with sufficient saiine or glucose. The
agueous solutions are particularly suitable for intravenous, ntramusculas,
subcutaneous and intraperitoneal adminmisiration. The sterile agueous media emploved

are all readily availabie bv standard technigues known to those skilled in the art.

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

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

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

gels, inhalants, dermal patches, implants, etc.
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For parenteral administration, solutions of the compound of the invention
in sterile aqueous solution, agueous propylene glycol, aqueous vitamin E
or sesame or peanut 20 oil may be employed. Such aqueous solutions
should be suitably buffered if necessagy and the liquid diluent first
rendered isotonic with sufficient saline or glucose. The aqueous solutions

are pricyiadysswtalle forintravenays, inframiscidlas subsuiangeysand

intraperitoneal aﬁmlnlstratlon. The sterile agueous media employed are
HPER AT SVansbEasystasuaraidthhigues kndmetbahede SRiFERH 63
and 2hrSeldtions fesinigcipnsmayhePrepared bydissobvingtheactive
ingredient and possible additives in a part of the solvent for injection,

BrETaraisty StRATS Wath?:® AfFsthT thé solttion T eRe HesTEF vtz !
sterhisinpoihtsdkutien@ndditingdbistilatieran poules, apyialsisAnnd
sullable additve conventionally used.in the.an may 30 be added, sych as
tonicity agen%s, preservatives, an |0X|dan§5, éic. Btersuitaple
sdhersidteatigrifdrans heokadel soppesitorieshsprays| idwientsiconemesent to
gels. halants;, dermal patches, implants, etc. 33 A typical oral dosage is
in the range of from about 0.001 to about 100 mg/kg body weight per day,
preferably from about 0.01 to about 50 mg/kg body weight per day, and
meseprafrres Fom 20Ut 1o pheuldOimakaibady weight peuday

dministered in gne or more dosages such as 1 to 3 dosages. The exact
AR CERERGLBE AN HELTHED SrHh G0 P Seh AT A e

sex, @geyraaighi pidiageneiakdonditioneobiha subjscidredtetiothe tature
and ity of the disarder, isease treated and.any concomitan

L A T T A SR W e
0T e ferdmlatonsienay Gonvaniehily e presemédlimanit dosage form
by methods known to those skilled in the art. A typical unit dosage form
for oral administration one or more times per day such as | to 3 times per
da7 RRESEEHETRS oD .@1@8%?@@%%@?@@%@%@3%@@@ G100
ngmpieferahlyframiBbeik0 £5 torabaut: 50Qune. Andwareietared from

about 0.5 mg to about 200 mg. 15 For parenteral routes such as

iREPAEROHS YR Athecal, intramuscular and similar

Typical examples of recipes for the formuiaiion of the Invention are as follows:

p—
—t

Tablets containing 5.0 mg of a compound of the invention caiculated as the

free base:

Compound of formulae 5.0mg
Lactose 60 mg
Maize starch 30 mg
Hydrorvpropylesilulose 2.4 mg
Microcrystaliine cellulose 19.2 mg
Croscarmellose Sodium Type A 24 mg
Magnesium stearate 0.84 mg

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

the {ree bage:
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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 follows: 1) Tablets containing 5.0 mg of
a compound of the invention calculated as the free base: Compound of
formulae 1 5.0 mg 25 Lactose 60 mg Maize starch 30 mg
Hydro-.-ypropyleelluiose 2.4 mg Microcrystalline cellulose 19.2 mg
CroscarmelBEESIALFATRE A 2.4 mg 30 MAghB&ium stearate 0.84 mg
2) Tabletq go@taining 0.5 mg of a compound #f thadnvention calculated as
the free base: 34 Compound of formulae | 0,5 mg Lactose 46.9 ms
Maize star ﬁlzfﬁ@r?ﬁg Povidone 1.8 mg 5 Mi%%obc Stalline cellulose 14.4
mg Croscaniiliese Sodium Type A 1.8 mg Magnesium stearate 0.63 m.-

3) Syrup %%{E%?%%g%%ﬁ%% 10 Compourilg‘ gf formulae 1 25 mg

Sorbitol 5 roxypropylcellulose 15 mg &Vcerol 50 mg
Methyl-parapsarmeigst s fropylperaben 0.1 md Bghanol 0.005 mL
Flavour 0.08dR%ium stearate (.63 mg
3) Syrup containing per millikitre:
Compound of formulae | 25 mg
sorbitol 500 mg
Hydroxypropyleeliulose 15 mg
Glycerol 50 mg
Methyl-paraben I mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mL
Flavour 0.05 mg
Saccharin sodium 0.5mg
Water ad I mL
4) Solution jor ivjection containing per millifitre:
Compound of formulae I 0.5 mg
Sorbitol Slmg
Acetic Acid .05 mg
Saccharin sodium 0.5 mg
Water ad I mL

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

of formmula T as deseribed hersain.

in a further aspect the present mvention relates 1o a method of preparing a compound

of the invention ag described in the following.
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Saccharin sodium 0.5 ME Water ad 1 mL 20 4) Solution for injection
containing per rillilitre: Compound of formulae | 0.5 mg Sorbitol 5.1 mg
Acetic Acid 0.05 mg 25 Saccharin sodium 0.5 mg Water ad 1 mL By the
expression a compound of the invention is meant any one of the
embodiments of formula 1 as describéd herein. 30 in a further aspect the
resent invention relates to a method of preparing a compound of the
%W&ﬂ‘&’s"éé@%ﬁ%?ﬁ‘iﬁé%ﬁb‘wmfj’.ﬂﬁ@“Preparation of the compounds

aftherinvertivrihe eospedRdseltheinvention of Krergeneral formuta?re,
\I%ge %i X,.Z, Rl, R2, R~ R4, R5, R6 and R7 are as defined above

: er% eﬁléﬂéﬁzﬁ’} 8 4T EEHBHS S VPSSR i th ey SLREHIBE S as
desertaet helbwsGcGehemenb. RERRR2INMI,NH, Nhi,NH O,NO , N~~R
H,N-----RlI <N~~~~R1 Il IFn Vv " R4 . R7R6 R2n X ~R3 ~N R1

Scheme 1.
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In the compoungs of the general formulae I - 30V,

g, W,X, Z,R1,R2, R3, R4, RS, R6 and R7 are as defined umnder formula 1.

10
Compounds of the general formulae IL, I, VI, VI and X1 are either obtained from
commercial sources, or prepared by standard methods known 1o chemists skilled in
the art.

15 Aliernatively, compounds of the general formula I, where RZ2 is halogen such as CL,
Brorl (scheme 1), are obtained by means of regioselective electrophilic aromatic
substitution, well known to chemists skilied in the ari, with appropriate electrophiles
such as N-chlorosuceinimide, N-bromosuccinimide, bromiree, iodine or iodochioride
in a suitable solvent such as acetic acid, as described in “Electrophilic halogenations”

20 byP.B.D, dela Mare, Cambridge University Press, Cambridge, 1976.
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"NR\R1ANR1 VR4 R7RfiAR7B51(I: R2 = Br) Scheme 6. R2 R2

HV-1~NH"6111,S 10 -Y ~RO O"NR I RI XIXIl XICh R2 R2 HR2
r~NHS N, H CN%~R",/1 WTReR4 W R4 H2N_R NAR53'vR7 R6
RrR6 }.R' Scheme 7. R2 R2 RI Bra R} 5 XI Il In the compounds of the
general formulae T - 71V", q, W, X, Z, Ri, R2, R3, R4. 115, R6 and R7 are
as defined udder formula i. 10 Compounds of the general formulae II, III.

VI, Vil and nl are either obtained from commercial sources, or prepared
Byrstandgraunsthods knowaftthelyeristdekindes ML the amd 28! (schemes 1, 4

Allenatively compornds efihe ganeial formulalih whers RIS Axeosne

suchas Ci, Bror 1 (scheme 1), are obtained by means of regioselective
erseenssidilieckorane ASelRB RO 2WERIRIBWIT 1B HeATisk S MY HFPaTe s2s
3R AWML ARB! ORHALE: SILEEQRRIISR . of a suitable hydrogenation catalyst such as

paliadium on activated carbon in suitable solvents such as methanoi, ethanol, or
tetrahydrofuran, at suitable temperatures or under ultrasonic irradiation, to obtain
anilines of the general formulae IV, V and XIV, respectively. Alternatively, tin (II)
chioride or sodium dithionite can be used as reducing agents under conditions well

known to the chemist skilled in the art.

Compounds of the general formulae I and VII (schemes 1, 2, 3 and 4) may be
prepared by reacting compounds of the general formulae V and VI, respectively, with
suitable electrophilic reagents, such as, but not limited to, suitably substituted
carboxylic acid chlorides, carboxylic acid bromides, carboxylic acid jodides,
carboxvlic acid anhydrides, activated esters, chloro formates, and with or without the
addition of bases, such as pyridine, trialkyl amines, potassium carbonate, magnesium
oxide or lithium-, sodium-, or potassium alcobolates, in a suitable solvent, such as
ethyl acetate, dioxane, tetrahydrofuran, acetoniirile or diethyl ether, at 2 suitable

temperature, such as room temperature or reflux temperature,

Alternatively, compounds of the general formutae I and V (schemes 2 and 3} may be
prepared by palladivm catalysed C-N bond-forming reaction betwesn suitably
substituted compounds of the general formulae VI and VI and suitably substituted
morpholines or thiomorpholines, as described by S, L. Buchwald et al. (M. C. Harris,

¥, Hang and S. L. Buchwald, Organic Letters, 2002, 4, 2835).

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

temperature, such as room temperature or reflux temperature,
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such as N-chlorosuccinimide, N-bromosueeinimide; brom rye, iodine or
iodochloride in a suitable solvent such as acetic acid, as described in
"Electrophilic_ halogenations” 20 by P.B.D. de Is Nara, Cambridge
University Press, Cambridge, 1976. 37 The nitro group in compounds of
the general formulae 111, 1X and XIlI (sczhemes 1,4 and 6) can be reduced

ith suit d h th
TR, £ R R IE D ScRESHE BLETGF B SRR
ga@ﬁzgrcmmnmnis ot themiateanitheyresende: ohizBlyi Maztwe&mgﬁpmﬂm or

u Iadlu on actlvate carbon.in suitable solvents such
as e ﬂ:’;ngi) %ré%\ao Yor' 1i!ra%reg ro |ua(1%n %%%éété% ﬁe?‘%%ﬁ%ess or '
mdéxbambmgawmmﬁadmbwaﬂmﬂmﬁﬁﬁé@of@@?@%éﬁéﬁaﬂf@mﬂna@g&m

V. aRd XY Tespegtively, AeIgatively, fl’nb(lma%ﬁm?f'ﬂ%ﬁ@@h@ githignite,

can be used as reducm? agents under conditions well 10 known to the
I

CHEFRTEINEH hRRHE ot I BmMpBIHEE o PIRS GERErt fohalEe uheriabie
(sehemends 2 3180 4rmmaysae Praparedsbyiaciing-camnpaunrsabhe

general formulag V and VI, respectively, with suitable electrophilic
rEAYERILE FERS SEERGEHited to, suitably substituted 15 carboxylic

acid chlorides, carboxylic acid bromides, carboxylic acid iodides,

8{??“8% |IC acﬁ anhe%drl(i) es a(itl\f%I d.e ester% ChLQlE)Q ggg}j%gsﬁ and.with or

wi ition of ases, suc °58 pyridine, trialky amlnes potassium
cam@naws nfdnesiernl @maoV%mths@mrwbﬁrtw@tb@@mpums or

holaiesin.a,sHitakle SeMeRL BHch RS- £ vl .Acetate, di umn

tetrahy rofuran, acetonitrile or diethyl ether, at a suitable 20 tem mperature,

stEhAs foshd ﬁéﬁﬂb’éﬁéﬂﬁ'ﬁ%ﬁ’eﬁ@ﬁ M@Yhﬁh‘%@%&?ﬂ atively,
campgungs, abihedenerat ipmmulag hapdrisehamnescdanchRrny-he

p epared by palladium catalysed C-N bond-forming reaction between
A1y eaEted compounds of the general formulae VIl and Vi and
sunably substltuted 25 morpholines or thiomorpholines, as described by S.

L. Buchw M arris, . X Han L. Buchwald, @rganic. .
LSRS08, 4B B oo gl ey S

(anhsn@sffbmmray}magesl@é quare@i Byme@cim@cnmpegﬁ@i@aﬁfwhng
92%%1% i%l for LF&M} %Glyhaﬁ%éls\élﬂ@w&%% M%tgﬁg}@@ﬁgm Stilie

aloet ers and with or without the addition of bases, such as

tr@k};f%%nm@ﬂ%dfé\%@%ﬁ ea%da%*éﬁofl|ﬁ?ﬂ%ﬁw0@é‘&ﬁjfrﬁa°%?fbc§ta§7éudwﬂ‘ ight,
aleohQlalRse iR sUaRIBen sp2 carbon centers” in Comprehensive Organic

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

Compounds of the general formula VI (scheme 7), may be prepared from compounds
of the general formula XI, by means of electrophilic aromatic subsiitution well known
1o chemists skilled in the art, with appropriate elecirophiles such as
N-bromosuccinimide or bromine in a suitebie solvent such as acetic acid, as described
by P.B.D. de la Mare and J.H. Ridd, “Preparative methods of aromatic halogenation”
in Aromatic substitutions, vp. 105-115, Butterworths Scientific Publications, London,

1958,

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

the addition of bases, such as pyridine, trialkyl amines, potassium carbonate, sodium
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solvent, such as dimethyl sulfoxide or hr N-dimethylformamide, at a
suitable temperature, such as room temperature or Y--flux temperature.
38 Alternatively, compounds of the general formula V (scheme 3) may be
prepared by reacting compounds of t?e general formula VI with suitably
substrtuted morpholine or thiomorpholine derivatives in the presence of a

drum ce tal t, such as brs %irbe zylidenea etonegpalltadrum
&R0 asu S0l priosphife tigand %g”%htlsro T, O polassium ale Oafes

@)azmtdilb(dqbrwmwpﬁwm}m@)ab kibir apbtiyi mobtferqaresrehmmrtaase,
5#8%@%&%"‘?&%%? rboaﬁl Gandibiym:, sodiumzy, OF ROASIIUM.1 e o
alcoholates, in a Suitablé so olvent, suc ich as toliiene or tet mhyrcvilrIf'J uran, at a
gaftublemwigarature, such as room temperature or reflux temperature. 10
Compounds of the general formula IX (scheme 4) may be prepared by
reacting compounds of the gengral formula VIl with suitably substituted

rﬁarpﬁ%rrrr‘ésoeﬁ HHERAGHS ROHHES AR ISR G RS LR BBt S PHb F R RS

SHCi AgepetaSHiumL CRIDaRaiRs-iloa satable salwanto suehias dinethylthe art,

sulfoxide or N,N-dim lfomtamide, at lgtable temperature, such as
U ORI Lo HETaNS FAHip B tes B ROt e By e BaRer
fouimile: kevheremdR 24 Acier deletc(scldemetic)athayrioe, pitypared:fromid,

compounds:af.ihe; &E’é%'&?{ ulg, df% e Ofr&&%%gmgu‘fﬁlﬁg or

reactions known to c emrsts skille e art, su coupling,

Stilten2: codpinteomothet iarsiiofemet dataRizdd Erenswbuptingods of

rGAgHans (DM, Kl 9E‘:Ebm%?%k”&@%%@@u@r@%@ﬁﬁh%&%@%@%%ﬁs
in Comprehensive Orgarzic Synthesis, v. 3, pp. 481-520, Pergamon

Pre8don.99fY Compounds of the general formula VI (scheme 7), may be
prepared from compounds 25 of the general formula XI, by means of

el ctrophrlrc argmatic s gstrtu |o welkno to chemists illed in the
ittt e NEBT O ST TSP
bmmmmﬁaeafﬁhﬁabﬂembfnrﬁmls@cﬁ asdar:ertm@mdzcmsmsmmedudjya@ d3dous
arc.and T.H Preparative methads of aromal pation”
RS R S SR
mm%t% Q%@u@@mp@am of the general fornaula Xl (scheme 6)
maybe prepared by reacting

Examples

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped
with athmospheric pressure photo ionisation and a Shimadzu LC-8A/SLC-10A LC
system. Column; 30 3 4.6 mm Waters Symmetry C18 column with 3.5 um particie
size; Solventsystem: A = water/irifluoroacetic acid (100:0.05)and B =
water/acetonitrile/triflucroacetic acid (5:95:0.03); Method: Linear gradient ehution
with 90% A 1o 100% B in 4 minutes and with & flow rate of 2 mL/minute. Purity was
determined by integration of the UV (254 nm) and ELSD trace. The retention times
(tr) are expressed in minutes.

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

by split-flow MS detection.
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compounds of the general formula XI withp-toluenesulfonvl chloride with
or without the addition of bases, such as pyridine, trialkyl amines,
potassium carbonate, sodium 39 hydrogen carbonate, magnesium oxide
or lithium-, sodium-, or potassium alco4 plates, in a suitable solvent, such
as pyridine, ethyl acetate, dioxane, tetrahydrofuran, acetonitrile or diethyl
ether, at suitable temperatures, such as room temperature or reflux
temperature. 5 Compounds of the general formula Xlll (scheme 6) may be
prepated] TAFMBHMPBUNGS -ofitheqfdlighal darmide: XHiaediskedignicromass
reactions k A0 chemists, skilled in IL.. . such,as reaction with
e SR S SR e R SR
dobvent;: Silich 46 glackkacelipapiiyaCéficalunydride Sthfluometetciacid,
10 renecairated syl acid QLGS RMRels Al aRpLopriate
temperatures, for example as described by F.B.D. de la Mare and J.H.
m&ﬁ;ﬁ@?@w&ﬁﬁéﬂﬁwweﬁﬁ%ﬁé&9.3'3/' Githatc oSt pption
48rbGiBtepnaitsESsiantfitRublicalans fié0rdendoR9 /AonEemRAUNHS:
o%the general formula 'V (scheme 6) may be gt%oared b treatingB _
CTHEBUNEL b L AU SN GBF oy BER CRSCETERR aeh
asraqreopsessedfufimacidsor aqueous hydrochloric acid, at suitable
temperatures, such as room temperature or reflux temperature. 20
Examples Analytical LC-MS data were obtained on a PE Sciex API
1650BEX Snistruweent eiguipbeda Withsathif 88ph eris prewsie pphdiodonisation
aﬁﬂeﬁ{éﬁ@;@%&h&@é{%H%Bl-%én@ﬂﬁ%%t%%&ﬂﬂem 8054 0

Waters Symmetry CiS column with 3.5 m particlé 25 size; Solventsystem:

Aceupistatiiffiorsatetiel 26 (20D, o8y afrpEremetct. Method: Duration

weateriagetonifriledrilinoropsetinaeid (:85%003)-Methed: Lineararadignt

elution with 90% A to 100% B in 4 minutes and with a flow rate of 2

nb7hatEe Bty was TRt et By-integrafii et UV (254 nm) and

ELSD trace. T"he retention times (tR) are expressed in minutes. 30

S’V{ RARVE LEMERuification s prriormed on fhe same. Ingiipent
instrument. Deuterated chloroform (99.8%D) or dimethyl sulfoxide (99.8%D) were
used as solvents. TMS was used as internal reference standard. Chemical shift valuss
are expressed in ppm-values. The foliowing abbreviations are used for multiphicity of
NMR signale: s = singiet, d = doublet, t = triplet, g = quartet, gui = quintet, h = heptet,

dd = double doublet, ddd = double double doublet, dt = double wriplet, dg = double

quartst, tt = triplet of triplets, m = multiplet and b = broad singlet.

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

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

Preparation of intermediates
2, 6-Dimethvi-d-morphoiin-4-vi-phenylaniine.
Bis(dibenzylideneacetone)palladium (2.88 g) and (=)-2,2"-bis(diphenylphosphino)-

o

1.17-binaphthvl (4.69 g) were added to dry toluene (175 mL purged with argon) and
pitay g ) purg g
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athmospheric pressure chemical ionisation. Column: 50 X 20 mm YMC
ODS-A with 5 m particle size; Method: Linear gradient elution with 80% A
to 100% B in 7 minutes and with a flow rate of 22.7 mL/minute. Fraction
collection was performed by split-flow MS detection. 40 Analytical
LC-MS-TOF (TOF = time of flight) data were obtained on a micromass

LCT 4-ways Mf X equipped with a Waters 2488/Sed 4 detector,. -
§9§%%4ﬁ9f§%mm%5“51%a%% ST %%?ﬁg‘-}%?ﬁ-@gwﬂmh%’%‘%@m
pehiclel giteorhoSobirdntgysiemilihs Wadk yinfrroroiicetin zeigh (100 0TH5)
and B = water/acetonitrile/trifjluoroacetic aci :95:0,03); o r
R R Ry e oenag s
oh@weh miicru)PLriBrva §2 Herskinine ddspd ety fation ofthe d RKEBEh ) L
%@ég_F&cﬁaet@&%m?mi@mm%é_oé@laergxgg@r@é%@@riemym fam

GC-MS data were obtained on a Varian CP 3800 gaschromatograph fitted
VittHesE K SABPRBIARRCCHI YA (Z BT SIS IR GRS 15sRisRel glrratner
dieneter; 91%%&%% %@L@i@g tooa ypﬁa@@a&&fﬁ%@%ﬁamﬁ@ m@ﬁ&/ h8sSg
spectrometer. Method: Duration 15 minutes, column flow 1.4 mL/minute .
AP OA 6 AR SRSV GhACBhEI1LHS T ANPRIE o0 TR oher
niniesi @0 S00Ts 1343 0diivies:300C0 aH NMR Spscaine?Bfegorddd s,
at 50Q. H ulc ice- DRX500 instrument. Deuterated
cé%rg’férgryb@g‘%%géﬁd%@ﬁ%ﬁf%e (99.8%D) were used as

solvents. TMS was used as internal reference standard. Chemical shift

Vﬁ*.tfg. 29, a1e expres ﬁggi{;faﬁ%w?manwaé%qw&@.g abbreviations are

used for multiplicity of NMR'signals: § = Singlet, d = doublet, t = triplet, q =
otrdtemaic=inmtetan BA&p Rt S = HBABRIEGITBIE: At e GhIBL) Yere
dguble doyble. it midouble tiplet -estes doudiler quartetibmdripletefied
triplets, m = multiplet and b = broad singlet. 25 {é\gﬁrﬁwaveﬂex%erimm%nt% g
WS PERGPRRE T SRl FFEEREE VRIESHfRctors HSIREPERC BRI °F 20
Synthesizan ob g ayas@atienEXRfrdmPetsan@Cheriibtnf treaitle
Milestone  Microsynth instrtument from Milestone. When a reaetion was. .. ...
PESEPTATGTOEVE Tl dBAE s QD o J0 By o
pioceds step.:30 (ME'Y tr = 3.10, (UV, ELSD) 89%, 99%. "H NMR (500 MHz,
CDClg): 122 (m, 25, 1.52 (m, 250, 163 (m, 25), 177 (m, 2H), 2.06 (s, 6H), 2.31

(o, 1HD, 2.64 (d, 25D), 7.15 (s, 2F0), 9.98 (b, 1H),

2-Bromo-4-nitro-t-trifluorometiyi-phenyiamine.

Bromine (0.60 mL) disscived in acetic acid (11 ml) was added dropwise o a solution
of 4-nitro-2-wrifluoromethyl-phenylamine (2.4 g} in acetic acid {12 mL). The reaction
mixture was heated to 120°C for 2% hours, poured into water (400 mL) and filtered.
The collected solid was washed with water (200 mL) and dried in vacuo 1o fumish
3.03 g (91% vield) of the title compound as & yellow solid, Y NMR. (500 MHz,
DMSO-dg): 7.08 (s, 2H), 8.23 (d, 1H}, 8.51 {d, 1H).

2-Bromo-6-trifiuorometihyi-benzene-i 4-diamine.

Agueous hydrochioric acid (2 M, 45 mL) was added slowly to 2 mixture of zine dust
(8.6 g) and 2-bromo-4-nitro-6-triflucromethyl-ohenylamine (2.5 g} in tetrahydrofuran
(50 mL). The reaction mixture was stirred for 1 hour, filtered and neutralized with

saturated agueous sodium bicarbonate (100 mL). Water (100 mL) was added and the
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Preparation of intermediates 2,
6-Dimetdhiyl-4-morphoiin-4-yl-pheraylamimze.
Bis(dibenzylideneacetone)palladium (2.88 g) and
()-2,2'-bis(diphenylphosphino)- 1,1'- bmaphthyl (4.69 g) were added to dry
toluene (175 mL purged with argon) and 41 stirred for 15 minutes under

on. Potassium tert-butoxide (7.06,9), morpholine (8.
pit oVSS Sy ?fﬁﬁ%@é? efe lg&ae"&ns&ﬁgéﬁﬁ%?ﬁga?ﬁé’hm
r%ﬁilwasl’mkt\urm wash@atetitmtofiud toint QMUTELM rﬁﬂﬁﬁ@’\@@@@@ﬁﬁi@d&f&tﬂ

filtered through S|I|ca in S added an
MIX ﬁ?gcv?/%satéx ra%t%ccf %m g))'} gg@t (’33’(1 g%c\ﬁl%: U?I%ecg}énr% 85 atec
d@&hlﬁdﬁﬁgéémﬂ@wdxtédhﬁ@rdﬁa@nee{mﬁifkﬂﬁléaﬁﬁb@n’bﬁfﬁré@d%@l
q@[%The crude product was dissolved in diethyl ether (250 mL), filtered
throug

1 silica (200 g) and concentrated in vacuo to furnish 8.5 g (41%
yield) of the title compound as a dark oil. The product was used without

f@tmsnwrmg@ﬁ%ﬁ%s&%& 3?5;&%@%}’%93 m@i%? 'H NMR (500 MHz,

m

I\?'(%r%hqlgr§%oaﬂ??§mﬁ Bﬂgﬁg}n R #ty?éeét%? romoet%xyl)eﬂle
4 Bromi-2abaditethidaniding - éﬁ-@&g)namd @yeﬂﬂpem;elam&m ghloride (4.87
) sstc sobedin seeonile 26 1) g ealed 01500 (119,

mlnutes |n ave process vial e reac ion'was cooleed
tor@@cz\t\raeemmm filter8ehotfiatheywashadawitmnaeld dtetbnitrileaBBdung the

afford %gxg}u?‘%ﬂaég&@aé(é@&d&w% the e, 50 M%%E)aﬁi% %E%%%ﬁl#@e IQ?

crude product was used without further purification. LC-
(WeshpdtRith 37aigr (LUAP TELSDY 8996, (9004nLp WRO(%@WW S@fat: |83,3d

1 f%%{!éﬁirgt'éa ik 15}%7,(3" T2 daB 3l hs %ﬂffé'@ oohhs?. 08 dshtdephPlo
). 2.64 (d, 2H), 7.15 (s, 2H), 9.98 (b, 1H). 2-Bromo-4_n

trél@lﬁi?ﬂh 6%&&%{%% wﬁy HHa e msiahite o5 60 hit)itisSonea i Ace
a@}d}@)lﬂq%)zwas@udexmm)mmma SalntignR @60 MHz, DMSO-de): 2 99 (m,

-trifiugrome phel lne 8284 n c acid (12 mL) The
%igln%xwr)egvyé (Cié ?gg % C?qh rs poured into water
(400 ML) and filtered. The coIIected solid was washed with water (200 mL)

a@q%gg 1}111 99%%;8 gérpjg;l;gﬂ%p:a g (91% vyield) of the title compound as a
yellow soild rH N It (500 MHz DMSO -d6): 7.08 (s, 2H), 8.23 (d, 1H% 8.51
(chapgpus hydroc h}onc acid (12 1\/ 5.3 mL) was added slowly to a mixture of zinc dust

(2.01 g) and 2-amino-3-chloro-5-nitro-benzoniirile (0.50 g) in tatrahydrofuran {40
mL). The reaction mixture was stirred for 2 hours, neutralized with saturated agusous
sodium carbonate (50 mL}, and exiracted with ethyl acetate (3x 50 mL). The
combined organic phases were dried over sodium sulfate and concentrated i vacuo to
furnish 0.42 g (99% vield) of the title compound as a red solid. "H NMR (500 MHz,
DMSO-dg): 4,89 (s, 2H), 3,13 (s, 2H), 6.64 (d, 1H), 6.8% (d, i)

2-Amino-3-chioro-5-morpholin-4-vl-benzonitrile.
2,5-Diamino-3-chloro-benzonitrile (387 mg), bis-(2-bromoethyhether (¢.35 mL) and
N N-diisopropyl-ethylamine (1.25 mL) were mixed in N,N-dimethylormamide (4
mL.) and heated to 180°C for 30 minutes in a sealed microwave process vial.
Saturated agueous bicarbonate (20 mL) was added and the crude mixture was
extracted with ethy! acetate (20 mL). The organic phase was washed with water (20

mml.) and brine (20 mL), dried over sodium sulfate and concentrated in vacuo 10
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t@fﬁﬁ%‘?@ﬁiréﬁ &@Omh‘\)lﬁ bt R RS RSB RS St

30 2-Bronzo-6-triftuoronaethyi-benzene-1,4-diamine. Aqueous
hydrochloric acid (2 M, 45 mL) was added slowly to a mixture of zinc dust
(8.6 g) and 2-bromo-4-nitro-o'-triftuoromethyi-phenylamine (2.5 g) in
tetrahydrofuran (50 mL). The reaction mixture was stirred for 1 hour,
filtered and neutralized with saturated aqueous sodium bicarbonate (100
r a dded and the 42 mixt tra ith
e o o B R B T e e

W\l)/mef @x1200%n E)Léﬂd &I%e9(52&30 FYaEd OVEr s dAIRY stifate 7ol

ce v 22:8, ( iele), of the title compound
o e S YRR R 00 MiS. OMSCL6) 25 (5, 211), 401 (5

21-1), 6.76 (d, 1H) 7015(d 1H.
%ﬁ&mﬁmmghmﬁaﬂa@vwﬂwfmw BhERY apaEester.

Bromo-6 trlfluoromethyl benzene-1,4-di 9%
gie %ftmew@m%aharbwmijeéhhwlﬁ%ﬁs@m%p]; MRS Bk
Rahg NRike! mlxagiwmﬂemmm divaathyifatrmadide( &G nh yarnred (beal@dafm"

180C for 30 minutes in eale iICrow ve rocess vial. Saturate
PR AT (UL | o A s AR S D
eXtraitad (\@nﬁigeihycbaee(atem{}iﬁm h)mﬁh&edﬁg&t@@lphws éwasqwashed
I IAIRI0 ML ang b{é@oen% g ouat sadluo slfale @)

concentrate |n vac he cru t was purifi y flash

chibpiaagrap by for 15 Jurhish ww qet’gn%))aaﬁmezmnet@wﬁp\éﬁ]h%@ra

ISR B MS8) 320, MHDAGR 2 SLUInERSO) 2061003

500 MHz, DMSO- do 99 (m 4,Ho 3.70 (m 4H), 5.00 s})ZH)
oG my PIBHEE AR, 3211”1511@%&Fﬂﬁo‘i%-ah%%tlaéﬁ%‘&ﬁ}tﬁﬁgﬂﬁé 20gjm

Agueoushyd 5@@%%@%&%&%@&&@&%&@@ am&amlm acmixadreith

of zinc dust g).and_2-aminp-3-ehloro-5-nitro- benzon qu Wagg
ours
n@bttaiiﬁﬁg \Withsaturateshagqueois mdﬂ:utmealrbmmtea(zﬁﬁ nm;)fiahb[s flash
acted with ethy ac;e 3x 5 The..c 0 h
818% QERY rl@rtt il 1ms g (C_i F t1€ %n}%%%ga 2{5995,‘&)%01 Qﬁs&‘?

ium sulfa oncentrate vacuo to 25 furnish

0'B2MBO%) Y islErof thEliitle . 6opdidnd 48 GrretFBold3iPNMIR (SH0MHZ:

Am?? %)Hé 2343, 2@3@3({5’23’*97 6,64, (dgiH), 6.89 (d, IH).

chioro-5-7norpholin-4 yl-berwonirrile:

The following compounds were prepared analogousty:
[2-Flvdroxy-2-(4-irifinorometiyi-phenylj-etiyl] -carbamic acid teri-buryl ester.,
Yield: 82%. 'H NMR (500 MHz, CDCh): 1.44 (g, 95, 3.26 (m, 1H), 2.52 {m., 2H),
4,40 (b, 1H), 4.92 (b, 1), 7.49 {d, 2H), 7.61 (d, 2H).

[2-(2-Chioro-phenylj-2-hydroxy-etiyl]-carbamic acid reri-butvl ester,
Yield: 61%. 'H NMR (500 MHz, CDCh): 1.44 (s, 9H}, 3.32 (m, 1H), 3.51 (m, 1H),
423 (m, 1H), 5.08 (b, 1H), 5.19 (b, TH), 7.20 (m, 1H), 7.28 (m, 1), 7.59 (m, 1H).

2-(4-Fluoro-phenylj-morpholine.
A solution of [2-(4-flucro-pheny!}-2-hydroxy-ethylj-carbamic acid reri-butyl ester (90
mg) in dichloromethane (1 mL) and wrifiuoroacetic acid (1 mL) was stirred at 25°C for

1 howur and then concentrated in vacuo. The residue was partitioned between ethyl
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2,5-Diamino-3-chloro-benzonitrile (387 mg), bis-(2-bromoethyl)ether (0.35
mL) and 30 N,N-diisopropyl-ethylamine (1.25 mL) were mixed in
N,N-dimethylformamide (4 mL) and heated to 180C for 30 minutes in a
sealed microwave process vial. Saturgfed aqueous bicarbonate (20 mL)
was added and the crude mixture was extracted with ethyl acetate (20

has as washed with water (2 brlne 20
e B R Rl (RS Rmigyness
Ov60 gri@losyofotienitel Coenpourdtes:d broamnsetid ricﬁBMSe@mMa)rQBS

e e R U A SRt i
mt@mbyérpﬁémyblznh&dr@w@deﬂ%mmmﬁ&@omm ACouiyliestdy: FFachon
stirtedi 8eldtiomOfGarbamic atid.e é%ﬁ&f%gﬁ%&%@ %%199&?;1?&&@“@&'?0%@

mL) was added in sequence at 0C: Sodium hydroxide (52 mg) in water (5
MibE SFESHE ARG BELCHISAYFNTRSE BRI GHEB 1L SO ENE AR /71 DPAHP BFES

p%&@m&%%ta{ﬁm@wmew&mﬂnmﬁdﬁ@ )b ahternaide and
droquinine (anthra uinone 10 1,4-diyl)diether (26 mg) i etonltrlle
nﬁzﬁ TEHO8 FHELES meatomittin F8YF ﬁﬁ_ 2 &%h‘é@i)ﬂ‘éﬁ‘r% %a?cf&vt&és

0 ol afabmysiaftesboriie l@B@S:ﬂnmgﬂ’BsﬁdﬂHﬁl viipkasphatete (2x 30 mL)

mﬂfrl]()hglﬂl ?‘teedtgr@a%lfce 1|;S€S7"‘61% g1 leall gfluorcfmttxrecge The rgiaf’fc‘g;lﬂ%gto
was quenchéd after stirring 3 hours atQZSE: ith sodiun sult EE?% g)in

watémezavﬂppatc@:bwﬂh@mhasé@\weréke@armeduan*ehxhlesmjmgousdbayetuene
Ygr?:&%ﬁa% Ao.Ethy! Acetale (3x.29 Mk Fhe. combingd.QrgRMIGPRASS 4.

re was Water (Ix 50 mL), dried over sodium sulfate,

coAe¥ritratdecie \%b%@éﬁﬁ%ﬁﬁﬁ%@éﬂ@@h%ﬁdﬁﬁfo@ﬂahﬁy ToaerRERTOeS

%@Z}%b of the tifle, ampound.asacelolessolk HINMRP00 MEZ:re was
CI3): 1.45 (s, 9H), 3.18 (m. 1H), 3.23 (M, 1H), 344 m, 1H) 483,#5@6

mxm@ze@ov@mﬁhthﬁhez 17 30kn DREORPIRE ?&%ﬁ&ﬂéﬁﬁ%ﬁ
W%E%r@&ﬁéﬁ?%&@ﬁ'@ﬂ@@@ﬁémﬁ@aﬁﬁdf@%% ﬁnzlﬂmmme@wspheﬁha title

ryP)-ethyl)-carbamic acid tert-butyl ester. Y 2% (
L 0P 28 ot 55 T i Ko (i 2 g

IHY$%49 (d, 2H), 7.61 (d, 2H). 25

The following compounds were prepared analogousiy:
2-(4-Trifluorc-phenyl)-morpholine.
Yield: 85%. LC-MS (m/z) 232 (MF J; tp = 1.59, (UV, ELSD) 79%, 99%.

2-(2-Chloro-phenylj-morpholine.
Vield: 86%. LC-MS (m/z) 198 (MIH™); tp = 1.21, (UV, ELSD) 66%, 99%.

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

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

over magnesium sulfate, concentrated in vacuo and purified by fiash chromatography
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[2-(2-Chloro phenyl)-2-hydra~y-ethyl)-cmbamic, acid tert-butyl ester. Yield:
61%. rH NMR (500 MHz, CDCI3): 1.44 (s, 91-1), 3.32 (in, IH), 3.51 (m, IH),
4.23 (m, 1H), 5.08 (b, IH), 5.19 (b, IH), 7.20 (m, Ill), 7.28 (M, 1H), 7.59 (m,
IH). 30 2-(4-Fluoro phenyl]-m. orphollrge A solution of
[2-(4-rluoro-phenyl)-2-hydroxy-ethyl]- -carbamic acid tert- butyI ester (90

ng) in.dichloromethane (1 mL) and trifluoroacetic acid, was rred
3 D5y AR Bl i oHGBHRIE A dEtoo o Ted

paviiionky betweettBihyy A4, acBtalte {3sni))and Saturaled a0 l(l@.dlﬁ%?).
potassium carbonate (5 mL). The organic phase was dried over sodium
sulfate, concentrated in vacuo and redissolved in dry tetrahydrofuran (3
by &b trietndaomined 544 prohfodicaekigbetijoride (31 L) in dry
tgtﬁgg;%r@fwg%, %r‘g %?&7%9@9%95%9%@9 at 0C. After 30 minutes the

reaction 5 was diluted with ethyl acetate (10 mL) and washed with
watkdSie CCLVBXmemS; Fhe &rgahic phase was dried over sodium
sulfate, concentrated in vacua and redissolved in tert-butanol (5 mL).
Potassium ten-butoxide (79 mg) was added and the reaction stirred at

A5GV S HBRIFT ﬁé@%@&‘i’éﬁ‘f WASHFERE with saturated aqueous
mbmmlﬁiﬂﬁudet@@)mﬂ)i@ﬂd} exisacteshwith-ethyd destaisbannasymL).

'Ehe cam anlc s were drl er sodium s - )
une 1 2my C}D Ware T ioiusne ..ﬁurged
CO centrate |n vacua and co-evaporate WI ene X 5 mL). e

resfdueswasaissoted dain drynioluenends s ﬁ@@swgmtea‘ﬁdltoeﬁeéﬁ witle),
%@M%Hﬁ%@i mginoxygthaxylaluminium bydride, £70%, 17 {al H@'@ezi@%vltrére

dropwise and stirred at 25C for 5 hours. The reaction was quenched
cddpft TR sglBolIC SEMLAT YA RIS iE). rattme Tnikfubewinyds

extsagiedondnsisthul ethei(2x 1oiea k3o theseambinedOraaNic IaNases ) wes

were dried over sodium sulfate and concentrated in vacua to furnish 60

MG 49RY BrtRE TR WBhTITERE QY & CORNBLE BN RISy 2y g gmbined
(WMglaiios 06, (6 BLSPbBY(1 9820, Thedollovingycampountis:

repared anal . 2-(4-Trit uoro nyl)-mar Yleld
; Elafﬁi\f}l?l(em /123 H&éf %6) w‘\)&f g’ :?efr;b 4 %g':é omatogz aphy
Mﬁ@h@rb @Jaéh%’c-mel@m‘lme 128 meimeﬁ%s uw@(kn@)&m(mmmz
R fa B la SV 05 B SR 66%, Q9% 2 69 11, 411), 3.74 (s, 3H), 3.95 (5. 2H), 6.23 (4,

1H}, 6.39 (4, 1H).

The following compound was prepared analogously:
2-Methyl-d-morpholin-4-yl-6-mrifluoromethvi-phenviamine,

Vield: 28%. 'H NMR (500 MHz, DMSO@@: 2.13 (s, 3H),2.93 (1, 4E), 3.70 (1, 4H),
4.67 {s, 2H}, 6.75 (d, 1H}, 6.99 (d, 1H}.

43, 5wDrifluoro-d-nitro-pherylj~-morpholine.

2.4 6-Trifluoronitrobenzene {4.93 g} and potassium carbonate (4.63 g) were mixed in
drv dimethyl sulfoxide (40 mL) and cooled to 10°C under argon. Morpholine (2.56
mL) was added and the reaction mixiure was allowed to warm to 25°C and stirred
under argon for 16 hours. The reaction mixture was concentrated in vacuo. Brine (50
mL} was added and the product was extracted with ethyl acetate (3x 50 mL). The
combined organic phases were dried over magnesium sulfate and concentrated in

vacue. The crude material was purified by flash chromatography to furnish 2.49 g
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4-Bron70-2-n7ethoxy-6-methyl phenylanaine. To
2-methoxy-6-methyl-phenylamine (10.0 g) dissolved in acetonitrile (200
mL) was added N-bromosuccinimide (14.3 g) and the reaction mixture
was heated to 145C for 30 15 minuteg,n a sealed microwave process
vessel. The crude mixture was filtered through Celite, diluted with diethyl
pier (208 ik augvashetonlh sodiun [yoioxide @ Megn 490 st ang,
rine (Ix mL). The or%anlc phase was dried over magnesium sulfate,
éoticentiatetif Vadtio. & plrifiéd by flash chromatography 45 to furnish
3.4 g (26%) of the title compound as a black solid, 'H NMR (500 MHz,
DMSO-d6): 2.06 (s, 3H), 3.77 (s, 3H), 4.55 (s, 2H), 6.78 (d, 1H), 6.82 (d,
PHy DTt g Ol iEE BHepared analogously: 5
4-Broinesg-inetmd-BibAifuprometayl Rhe RISy YiehB0%e GG Iust

(rnfz) 254 (Me); tr. = 3.73. 2-Methoxy-6-methy|-4-morpholin-4 yl .

P e BB B DR EJR ML O ES £ i ceofen
(edicyrtobéxytpioSpianykdsi diphimyl2uwh)-Himetiyddaininenres Gmere
%c.ikqg dst%q_@{’& l"ﬁlﬁg %.5 180nnr1nli L%?%gvevg%\ﬁ’%l{g%@quo%%] eiytg%:‘%rrgbsnﬁ%rated

man%S under argon. Fotassium ert-butoxi 0 g), morp ne

i yemd dad Mﬁ@h}'eﬂ_a@ixyh@m@tﬂgmphﬁetwmnﬂﬁ%e (349 GPWeteldagdiey

SupseqHeRa Ibgmgtggnm@mwme@aemﬂé;r%f Lix far 16 ks s00
e

under _argon, cooled and filtered through silica (50 g)._ Sodium hydroxide
(DiRAz 209 P was A5 ddbd ittt hhikte d WA leRtradi@dnith ethyll
acetate (3x 200 mL). The combined organic phases were washed with
brine (Ix 200 mL), dried over magnesiym sulfate and concentrated in
VACUBOHFRE" Fﬁﬁé‘ﬁf&ﬁ&?%@v HARE4¥R Hash chromatography to furnish
140Ng1£2 9% Yieldhplkthel tilercdmpet (dias) arbladkiodrokh&dMB{GO@ ME)zyere
DMSO-d5): 2.05 (s, 311). 2 91 (t 3.69 (t. 4H). 3. 5, 3H), 3,99 (S,
2HjrE" %(H] 0 THy! %gg {g,éﬁ(ﬁ)ég%%“ ol oé\ﬁﬁg‘l c%)%{)ééll%n %/Vse)lisngrsé?p?évrgéd
amatogous! pradviettal-Atn7 enphatint 2 yil-wikmidrhetiviphenspianithese was
Yield: 28%:, Hod 3 1) rd6); 2.13:(S; SH), Wk  36/Q1,
N R S R e it
|UH® A Z6ite Wﬁm@ﬁﬁﬁ Gligemagnesium sulfate and concentraied in vacuo. The

crude product was purified by flash chromatography to furnish 4.9 g (75% yield} of
the title compound as a vellow solid. ' NMR (300 MHz, CDCls): 5.35 (b, 2H), 8.
(b, 1H), 8.37 (b, 1H).

1ad
th

The foilowing compound was prepared analogously:
2-Chloro-6-methyi-4-nifro-phenylamine.

Yield: 5%, ‘H NMR (500 MHz, DMSO-de): 2.22 (s, 3H), 6.56 (b, 2H), 7.89 (d, 1H),
8.00 (d, 15,

N-(2-Chloro~6-methyi-4-nitro-phenyl)-2-cyclopeniyl-acetamide.
2-Chloro-6-methyl-4-nitro-phenylamine (6.0 g) and cyclopentylacetyl chioride (3.1 g)
were dissolved in acetonitrile (45 mL) and heated to 150°C for 20 minutes in a sealed
microwave procsss vessel, The reaction mixture was cooled to 0°C and the
precipitated product collected by filtration and washed with cold acetonitriie to

furnish 5.5 g (58%) of the title compound as a yellow solid. HNMR (500 MHz,
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2,4,6-Trifiuoronitrobenzene (4.95 g) and potassium carbonate (4.63 g)
were mixed in dry dimethyl sulfoxide (40 mL) and cooled to 10C under
argon. Morpholine (2.56 30 mL) was added and the reaction mixture was
allowed to warm to 25C and stirred under argon for 16 hours. The reaction
mixture was concentrated in vacuo. Brife (50 mL) was added and the
product was extracted with ethyl acetate (3x 50 rnL). The combined
rbyatfit firasés Werettribd overtiaghéSilim Stitate-and-doheerttatedtn 2.38
vacem, esqudermatetial was, pwified hyyflash chromatography to furnish
2.49 g 46 (37% yield) of the title compound as a yellow solid. 11-I NMR
(500 MHz, DMSO-d6): 3.43 (t, 4H), 3.69 (t, 411), 6.87 (d, 2H).

Z BeDiflorond-tnamphelinedyirphenylaninessiCGoncentrated hydrochloric

cid, (4.2 mL) was, ad _e(ijrslp ly to a mixture of zinc dust. 31. g) and
D R e 1o 28 S sty Beoturan (40
Miyld06ld t5I00/RHENEEor i Uréswasthen Siirred Tor. 2Hbdr d OC 11),
aﬂ?}%xﬂ?h‘fﬁﬁ@@ﬁnfﬁ%f@%ttﬂ[‘z@-‘l&f%@‘ﬁ&%ﬁﬁe@ﬁ ihyough Celite (10

g), concentrated inh vacua and purified by flash ¢hromatography to furnish
1.96 g (90% vyield) of the 10 title compound as a white solid. GC-MS (m/z)

ii?ﬁgwggm§%8§7éa?q%ﬁg% héﬁ;;;@%so-dg): 72..f94 (t, 41-$]),I 3.69 (t,
y 92 Sy, .57 (m, 21-1). 2-Chloro-4-nitro-6-t7if uorgrnethyl,
%ﬁiﬁéﬁ%‘%7f,3fr€|1%r‘6’?ﬁ-*Eﬁﬂ?%o?&‘h’@iﬁ%%ﬁ@ﬁ%ﬁg ﬁalfé%g’g()l %ﬁ&g and 2-chloro-

N-chiergsuifbinimiter(4-Sighyierend b s speadsd incdpaionitriie {1 Simtdaction
%%%Fggﬁg%%&ggﬁﬁr k%o%%%%eg %%?H%%as'ﬁgc&%r%%é’& IS z‘?ﬁ%}f"%': The

) was a & organic phase was washed w
5ot e pecius INa© P e S0 snilay hwhiten (2xeBermLip dadishiné 268 58 mi jhe title

The.Qrganichasewag drigdgyer maanes) U@bﬁ%@?@w,ﬁgfﬁﬁ%?ﬁ%}iﬂ

vacuo. The crude product was purified bLy flash cAiromatogr p y to furnish
4597q (#5098 yielkd) oF 26the title compound as a yellow solid. 'H NMR. (500
MHz, CDC13): 5.35 (b, 21-1"). 8.35 (b, 1H). 8.37 (b, 1H). The following
compound was prepared analogously, 2-Chloro-6-rnethyl-4-ni:r a

ohaRUFHRHBE SEPABIE OS5 I TIIES (566 RIS DMSO-d6): 2 22 (s, 3H),
6684 n2ht), LB ld; ALy h8 00dy LH ) ciopentvi-acetamide.

Vield: 69%. 'H NMR (500 MEz, DMSO-de): 1.21 (m, 250, 1.57 (m, 450), 1.76 (m,
OH), 2.00 (s, 3H, 2.23 (¢, 2H), 2.26 {m, 1HD), 5.23 (s, 2H), 6.36 (4, 1H), 6.48 (d, 11D,
8.98 (s, 11,

N-fd-Amino-2-chloro-6-methyl-phenyli-2-(3-fluoro-phenylj-acetamide.
Yield: 88%. ‘H NMR (500 MHz, DMSO-dg): 1.90 (s, 3H), 3.62 (s, 2H), 5.26 (5, 2H),
6.35(d, 1H), 6.49 (d, 1H), 7.07 (at, 1H), 7.20 (m, 2H), 7.37 (m, 1H), 9.34 (s, 1H).

2-Chioro-4-morpholin-4-yi-6-trifluoromethyl-phenylamine.
2-Chioro-6-trifluoromethyl-benzene-1,4-diamine (2.9 g), bis-(2-chloroethyljether
{1.7 mL} and sodium iodide (516 mg) wers mixed in acetonitrile (45 ml.) and heated
1o 165°C for ! hour in a sealed microwave process vessel. The crude mixture was
concentrated in vacuo, redissolved in ethyl acstate (100 mL)} and washed with water
(23 100 mlL.) and brine (Ix 100 mL} The organic phase was dried over magnesium
sulfate and concenirated in vacue. The crude product was purified by flash

s

chromatography to furnish 940 mg (24%) of the title compound as a black oil. 'H
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Irr-(2-Chloro-6-n2etkvi_4-niu-opteenyp 2-cyciopentyi-acetarnide.
2-Chloro-6-methyi-4-nitro-phenylamine (6.0 g) and cyclopentylacetyl
chloride (5.1 g) 30 were dissolved in acetonitrile (45 mL) and heated to
150C for 20 minutes in a sealed microyave process vessel. The reaction
mixture was cooled to OC and the precipitated product collected by

flltratlon and wa wit oId acetonitril 59.(5
SCNDUBHE S Yoot NSO NS, B “Bhies doy. T2k 08
(@ i2H), 1.58 (m, 4H), 1.78 (in, 2H), 2.27 (m, 1H), 2.30 (s, 3H), 2.38 (d,
2H), 8.15 (d, 1H), 8.18 (d, 1H), 9.83 (s, 1H). The following compound was
prepared analogously: 5 N-(2-Chloro-6-methy1-4-nitro phenyl)-2-(3 fiuora
prériviisostammite’-Mictdy 294 - HMMR (B0 DMSB-d6): 2.24 (s,

§|‘5I)E)§sggrg§b3g '}Qwez f]rgr(glte 31'@@ I%L%la.%:' p%)-tc%&%&ﬂf&“) ’cﬁia'&d@@]d'd)g)

hloro-6-tf?uoromethyl- benzene-l

Fravad zA@éﬁ@@é.&(m@msi WericAdad @ LTbViRy 10 BIwEEIE BFAld
Qﬁ%@%é;ﬁ)o@@ﬁ 2:80 DK rAhitre- @aﬂl‘;kwa@ mﬁzﬁﬁlmﬁemmm@(go L)

tetrahydrofura The r n ure s st r hour .
ARG PR BT VH&E %&%ﬂ%@ﬁ@%ﬁﬁe&ﬁ* b0 e ]c(fﬁndé J%i &S
phﬁmeﬂabydfﬂaélmmrmmmﬁiw mﬁuenmez.gqu{ﬁaﬁ?&/amﬁmhpsnﬂed in 65%
com as ac solid, 5

e AP A B MR At et 420
gbemmmmgmkyelwa(d nieaction mixture was heated to 100°C for 12

Wsgrgra:6-methylphenyl)-g-eyciopapMsaceiamide. Yigld: &80, HNMR
(500 MHz, DMSO-d6): 1.21 (m, 2H), 1.57 (m, 4H), 1.76 (m 20 221), 2.00

Gl fofhmnigh 219y 258 oIt TR, 56 36N NG @WR (500

Nbe, &:@8:(5) IH)sNil4-Arazing-2:chilpre-6smethyl pheny () 248, fiugera, 21),
phen )acetamlde YI%|d 88%. 'H NMR (500 MHz, DMSO-d6): 1.90 (s,

28/(s, 2H), 25 6.35 (d, 1H), 6.49 (d, IH), 7.07 (dt, 1H),
720 (rn 2H) 737 (m, 1H), 9.34 (s, 1H).

;\{Chl ro-4-n pholln -4- 4 6 trlflgororn th hen%/éu miree. .

'(% oroqé)t“ il O Rt DS Gne- "&i,am’,’ﬁ"é” oxcniide.

Bis-{2chlorsethyf)aHiaf- @szamgyéﬁdnsrmmnmﬂrﬂex(ﬁmmgyzw:@s@fﬂmde
'@%eé?mtgﬂﬁa%ﬁ @é‘lﬂﬂﬁ%@gﬁgd stannous(11} chioride dihydrate (11.2 g) and the
mixture was heated to 80°C for 1.5 hour. It was then poured onto ice (300 mL ), made
strongly basic with solid sodium hydroxide (20 g) and diluted with ethyl acetate (10
ml). The suspension was filiered 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 furnish 2.60 g (76%) of
the title compound as an off-white solid. 'H NMR (500 MHz, CDCls): 0.95 (¢, 12H),
2.40 (5, 3H), 3.02 (m, 2H), 3.68 (b, 2HD), 5.74 (s, 1H), 6.39 (s, 2H), 7.23 (d, 2H), 7.60
(d, 2H).

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

A mixture of N-(4-amino-2,6-diisopropyvl-phenyli~4-methvl-benzenesulfonamide
(346 mg), bis-(Z-bromosethyDether (151 ul.), N N-diisopropyl-ethylamine (0.53 mL)}
and N-methylpyrrolidine (1.0 mL) was heated to 180°C for 20 minutss in 2 sealed

microwave process vial. The mixture was diluted with ethyl acetate (20 mL), washed
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30 to 165C for 1 hour in a sealed microwave process vessel. The crude
mixture was concentrated in vacuo, redissolved in ethyl acetate (100 mL)
and washed with water (2x 100 mL) and brine (ix 100 mL). The organic
phase was dried over magnesium sulfate and concentrated in vacuo. The
crude product was purified by flash chromatography to furnish 940 mg

g T SR R oy e e
o1y, sRemespikepk lopyyeaniibash sry Fopsaeaiichierfsre suif opdmidedsn

%&z&ﬂ%@%@%ﬂb%ﬁég@%ﬁ} B0 kdandpareteluenasylfonyt ehlordgur.
ﬁ.oo g) were dissolved in pyridine (4 rg‘!‘_g and heated to 160C for 10

fridfeBiin aTSeXmEr (Ricrowaie idhe PHEFER fifin gasidiny Wissolid
gm@dﬂﬁi;im%acpﬁat&ﬂ%mm anrewas Hﬁ%w{mrm&ax@%ﬂmigm@ @d the
M, 10 mL) and.brine (10 mL), The organjc e was, dried over sodium
SRR 1 B BB VEG A S B SR R0 TOMRA e e
iwky)igin A6l ate  §e0omiL) thacaticcacido(6l mls) endesadidrniiiie (GEavEz.

dded. su Si nd-the,r i0 IXEU, eate .

e T B AR S e e s
@08nL) and filtered to furnish 2.07 Co (58%) of the title compound as a
yellow solid. 1H NMR (500 MHz, CDC13): 1.06 (d, 12H), 2.43 (s, 3H),
3.19 (m. 2H), 6.29 (s, 1H), 7.28 (d, 2H), 15 7.59 (d, 2H), 7.97 (s, 21-1).
N(4-ArisGs erdtisoifiepyl-preelyatigariicBernesulforzarrxide. To
@%@Q%Hﬂ%&ﬁfllamim (I.S'rilmL)l and pa:’a—tloluenesulfonyll chloridg (2.00 g wc;re

-(2,6-diisopropyl-4-nitro-p -4-rnethyl-henzenesulfonamide (3.72 g
OO S WA d50 SRAGDANT et Tyt P ey an
thec 20 mixtusecnas dedted40:80¢ fond. Svhodiivitivasithenypeured OritorL)
ice (300.mL),. gsgrnl g'g ith solj im h ide {20 d
e S S T S R B A
eltractees Withdetiy! swbtaresi@Rit0®mt)ITisd iconinaticigame phadeso
Wre. drigd oy E{L?%i&' msufate and sancentiates nvackas R Giude (0.09

product was purified by flash chromatography to furnish 2.60 8 (76%0) g)f
25 HELAAEE MISERTIYAY ARURSTRMSISBRITNVES B5etRin2 Ve D Em)2
095 {d k2 )14 Q48 33 Y B 0R(Mund b3 B8, i2khabsr .08, hH), B s3%ed
(s, 2H), 7,23 (d, 2I-), 7.60 (d,.2H

with solid sodiom bhydroxide (a%ci ex%r'ac’{ed 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 Turnish 0.31 g (9%) of the title compound as a
yellow syrup. ' NMR (500 MFz, DMSO-dg): 0.98 (1, 65), 2.34 (s, 3H), 3.30 {m,
4H), 7.25(d, 21), 7.52 (d, 2H), 7.80 (s, 2H).

N-{4-Amino-2,6-diethyi-phenyl)-4-methyl-benzenesulfonamide.

A solution of sodium dithionite (772 mg) in water (6 mL) was added to a solution of
N-(2,6-diethyl-4-nitro-phenyl)-4-methyl-benzenesulfonamide (309 mg) in
tetrahydrofuran (6 mL) and the resulting mixture was stirred at 30°C for 20 hours,
After cooling, the water was was saturated with potassium carbonate and extracted
with ethyl acetate (2% 10 mL). The combined organic phases were dried over sodium
sulfate, concentrated in vacuo and purified by flash chromatography to furnish 70 mg
(25%) of the title compound as a off-white solid. The product was used directly in the

following reaction without spectral characterization.
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2,6-Diisonropyl-4-morpholin-4 ylphenylamine. 30 A mixture of
N-(4-amino-2,6-diisopropyl-phenyl)-4-methyl-benzenesulfonamide (346
mg), bts-(2-bromoethyl)ether (151 L), I'Y N-diisopropyl-ethylamine (053
mL) and N-methylpyrrolidine (1.0 mL)kyvas heated to 180C for 20 minutes
in a sealed microwave process vial. The mixture was diluted with ethyl
acetate (20 mL), washed 49 with brine (30 mL) and saturated aqueous
potassium carbonate (30 mL) and dried over sodium sulfate. The organic

priaselirls tdricempatiedinratar HntretissSRrsdin i thismide of sulfuric
ARG srk) @nglwaters(Quk k) aog stimed-at AQC o SO Smilke (80ng),

mL) and water (30 mL) were added and the mixture was basified with
Botid-brpereskilisiicalbontte. FAcH IR W-shextrabed with ethyf acetate
Bnaflymlendibe sambined prarnic Rlaseswere:Aratoer saium

sulfate and concentrated in vacuo to furnish 260 m% (99%) of the title _
BUTHPGURd RS AHite 'SEITRUHIRINES GBI EBE ST 26 (drrprpshed
R85t 24)m3, 08 {nsatdidted A €bu it a S Bifn( Bar ki )16 89 n(5,). 2. dbd
N-(2, 6:Dieth)yl-4-nijtro phenyl)-4-methyl-benzenesulfonamide. . N
O SR iy R BT P SRE e e dEcery AT 1586
() Miore lisstivechimpydiding (St aREPHBAET: te T60T 0 L0GhIRIES Y

e icr jal,. Th ' was diluted with
O B e e (2 M, 10 m1)

and brine (10 mL). The organic phase was dried over sodium sulfate,

cancentrated.in.yacupand-sespended in 65% nitric acid (15 mL) and
water (60 mL). Acetic acid (60 mL) and sodium nitrite (0.99 g) were

or (6 . lum nitrite (0.99 g) .
dddéd-SifbeassieRy HrddHs Fekctioh TiREIPE RhE heatiais  1e0edtdr 12+
heursidEhenmixturawas oeled iahe andpourad-dtio:iceiwaten200mak),
basified 20 with solid sodium hydroxide and extracted with,et t
BEEB TiE §  BORO ES R SRS 2 er WLHE i L e
106 mb)pariedovesigodivih ‘BUNME. afe) édhceAitaied: ih. VacuaHto. fuAish,

9{9% » title compound as a yellow syrup.'HNMR (500 MHz,
gﬁ&st)@@g%{g (t?GﬁBﬁ’ 34 (s, 3H), 3.30 (m, 4H), 7.25 (d, 2H), 7.52 (d,
2H), 7.80 (s, 2H). 25
The foliowing compound was prepared analogously:

(3-Fluoro-phenyvlj-acetyl chioride,
Yield: 90%, 'H NMR (500 Mz, CDCly): 4.13 (s, 25, 6.92 (m, 1H), 7.01 (m, 2},
7.34 (m, 1H).

Compounds of the invention
Acid addition salts of the compounds of the invention may easily be formed by

methods known to the person: skilled in the art.

Exampie 1

la N-(2-Bromo-4-morpholin-4-yi-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenylj-
acetamide.

2-Bromo-4-morpholin-4-vl-G-irifluoromethyl-phenyviamine (0.236 gj and

4-finorophenyiacetyl chioride (0.105 mi) were dissclved in acetonitrite (5 mL) and
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N-(4-Amino-2, 6-diethyl-phenyl)-4anethyl-benzenesulfonamide. A solution
of sodium dithionite (772 mg) in water (6 mL) was added to a solution of
N-(2,6-dieth)7I-4-nitro-phenyl)-4-methyl-benzenesulfonamide (309 mg) in
tetrahydrofuran (6 mL) and the resulting mixture was stirred at 50C for 20
hours, 30 After cooling, the water was was saturated with potassium

‘i%%%&!‘%t?:%@@ fxyacied, i, %@%g@&%?&? ga%zel%g&%és Lha? Pmbinad, )
organic phases were dried over sodium sulfate, concentrated in vacuo

awier pldieandinf astrioiroivatsgrapiiyofuthishh e ¢S (2596) of the titieanic
compound.as, & offwwiite;selido the, paoduchwas ised diteciby in e

following reaction without spectral characterization. 50

NS BLERSthifl- YRGB PRSI PRIBIGY Nias Rt TRshaduroatashudiyA°

R Sty S vl g
, _IS- - Tro;noe er X %N-dii 0pr -emny mlng s

SRt e e e o e d

inia, gealedmicPbiNaVEIEaceEs, Vidls The pHRtUrewasidiiueawith, eyl 7 46

aggtﬁﬁ @98?5")3 ashed with brine (30 mL) and saturated aqueous
potassium carbonate (30 mL), and dried over sodium sulfate. The organic

phase was concentrated in vacuo to furnish 78 mg (91%) of the title

COMPEHIGCAMB (UEkARE (MEF R F e difsi{UV, ELSD) 57%, 10

98%. The crude product was used without furthér purification.

(3,4-Difduoro phenyl)-acetyl chloride. To (3,4-difluoro-phenyl)-acetic acid

g@zlsitpéﬁg%»{@;dﬂn@@m ﬁﬁm/@%] A feé@a%ﬂ%—n%ﬁh@gg&ﬂ,mwﬁﬁwkﬁ[%éi@ﬁzicie.
mL) and the mixture was re-fluxed for 16 rs.under a i

U e e CBAA AR 1 b B 35 £ (LB o

titleocompo Wid sEs-& ye o eil 2 NMR (e 00HMH Z(GRCIB): 14710:ts ,22H) 2 .24

7.00 (m,.1H), 7{m, 111)..The fallowj und.w;, .

p %é@d ial%)%égﬁu I)gb‘ 20 (3- ﬁo??p”ii%?%%)éé )?Igc roir?gé?})\%%o@f gga/oé*l%_? s

NMR. (500 | IFL, CDCI3): 4.13 (s, 2H), 6.92 (m, 1H), 7.01 (m, 2H), 7.34

(m, IH). 25 Compounds of the invention Acid addition salts of the

compounds of the invention may easily be formed by
1¢ N-(2-Bromo-4-morpholin-4-yi-6-rrifluoromethyl-phenyi)-3-cyclopentyi-

propionamide.

Yield: 20%. LO-MS (m/s) 450 (ME); ta = 3.20, (UV, ELSD) 99%, 98%. Tl NMR
(500 MHz, DMSO-dg): 1.09 (m, 28, 1.49 (m, 2H), 1.59 (m, 4H), 1.7¢ {m, 2H), 1.80
(m, 1H), 2.27 (t. 2H), 3.22 {m, 45, 3.72 (m, 45D, 7.18 (¢, LH), 7.46 {d, 1H}, 2.48 (s,
THD).

1d N-(2-Chloro-6-cyano-d-morpholin-é-yi-phernyl-3-cyclohexyl-propionamide.
Yield: 24%. LC-MS (m/z) 376 (MH); tg = 3.10, (UV, ELSD) 98%, 100%. 'H NMR
(500 MHz, DMSO-dg): 0.90 (m, 25), 1.23 (m, 4H), 1.51 (m, 2H), 1.64 (m, 1H), L.70
(m, 4H), 2.33 (1, 2H), 3.22 (1, 451, 3.71 (m, 450, 7.37 (s, 2H}, 9.79 (s, 1H).

le N-{2-Bromo-4d-morpholiv-£-vl-6-trifluoromethyl-phenyl)-3-cyclohexyl-
propionamide.

Vield: 19%. LC-MS (m/2) 464 (MH"); tp = 3.38, (UV, ELSD) 97%, 99%. 'H NMR
(500 MHz, DMSO-dg): 0.86 (dq, 2}, 1.16 (m, 3H), 1.27 (m, 1), 1.48 (g, 2H), 1.61
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methods known to the person skilled in the an. Example | 30 la
N-(2-B70nao-4-inorphoiin-4-yl-6-drifluoromethylphenyl)-2-(4-ftuoro
phenyl)- acetamide.
2-Bromo-4-morpholin-4-yl-6-trifluoromethyl-phenyiamine (0.236 g) and
4-fluorophenylacetyl chloride (0.105 mE¥ were dissolved in ac etonitrile (5
mL) and s1 heated to 150C for 10 minutes in a sealed microwave
process Vidl. (wetdh.(28 il Piwas A ded 4hd thé gradtiét.was ésirdéted+6 (4,
with ethyl@oetgte (3x 25 mL). The organic phases were washed with
brine (50 mL), dried over magnesium sulfate and concentrated in vacuo.
The crude product was purified by flash chromatography to 5 furnish
Q.007 5 ASm) of shedilecompaund As-amatiywbliesoli L BMo-(halz) 462
(MH"): tR = 2.84, (UV, ELSD) 96%, 100%. 'H NMR (500 MI-1z, DMSO-d5):
A an), 3.62 (s, 2H), 3.72 (m, 411), 7.14 (dd, 2R1), 7.19 (d, 1H),
7V38 ol 2 H) VB k) BED (BFS)(sw L. 18 THE fBISmMINgRearapbundSv MR

I AR 4 -
R T P e i o 20, 78
pheifibattdinidél. Yiefdim2bi) LM S .(Ali2) 436 (MI-I'); tR = 2.95, (UV,
ELSD) 97%, 98%. 'H NMR (500 MHz, DMSO-d6): 1.20 (m, 2H), 1.50 (m,
2H), 1.60 (m, 2H), 1.77 (m, 2H), 2.24 15 (m, 1H), 2.26 (d, 2H), 3.23 (m,
49N BROAT IS IR A e (e P A P paytonamide.
IcNe(a.—B;@mcémuQﬁ?bpim&vym;tﬂi@pin@zm@ﬂ%(ﬂme)%;w%ohemm
propi inide. ield: 20%, | C- nil'--). 45 > 1)1, =.3,20, (UV
DB hn i WRTC (500 At DI (08 i 22071 B 1S (&
2HY;, .89 (fn] BH)R.4676. (F2H), 1.80 (m, 1H), 2.27 (t, 211), 3.22 (m, 411),
3.72 (m, 41-1), 7.18 (d, 1H), 7.46 (d, IH), 9.48 (s, 1H). 25
IdN-(2-Chlora-6-cyano-4-tnornlzoiiir-4 d phenyl)-3-cyclohe3tylpro
ialfathidelr orietd - RAWHALT-RAS- i 2} BTE IR AR /3010 (ONEELSD)

989619096 DM f-nﬂé%%/gﬂlﬁf?!\ﬂﬁ?@:ii@g .80 (Me2hihob234m, Ak
1.51 (m, 2H). 1.64 (m, 1H), 1.70 (m, 4HY, 2:33 (t, 2H), 3.22 (m, 4H), 3.71

(3 OB s OMVEO 28511, Fo {80 (mi, 25, 2.4 (¢ 25, 5.23 (m, 41,372 (am,

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

11 N-(2-Chioro-4-morpholin-i-yi-6-trifluoromethyl-phenylj-2-(3-fluoro-phenyl)-
acetamide.

Yield: 21%. LC-MS (m/z} 417 (MH™); tr = 2.84, (UV, ELSD) 97%, 99%. 'H NMR
{500 MHz, DMSO-dg): 3.23 (m, 4H), 3.67 (3, 2H), 3.72 {m, 4H), 7.07 {dt, 1K), 7.15
(m, 31D), 7.32 (d, 1H), 7.36 (m, 1H), 9.76 (s, 1E).

1j N-(2-Chioro-d-morpholin-d-yi-6-trifiuorometiyi-phenyl)-2-cyelopentyi-aceiamide.
Yield: 76%. LC-MS (m/z) 391 (MH™); tr = 2.97, (UV, BLSD) 99%, 99%, 'H NMR
{500 MEiz, DMSO-de): 1.19 (m, 2H), 1.50 (m, 2H), 1.60 (m, 2H), 1.76 {m, 2H), 2.23
(m, 1H), 2.26 (<, 2H), 3.23 (m, 48, 3.72 (m, 48, 7.15 (d, 1H), 7.32 (d, 1H}, 9.40 (s,
1H).

Example 2

2a 2-Cycloperivl-N-(2, 6-dimetiyl-4-thiomorpholin-4-yl-phenyij-acetamide.
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30 1 e N-(2-Brorn.o-4-tnorplzolin-4-yl-6-t ifluoronsethyl
phenyl)-3-cycloheayl- provionanside. Yield: 19%. LC-MS (nil:) 464 (Mho);
tR = 3.38, (LW, ELSD) 97%, 99%. 'H NMR. (500 MHz, DMSO-d6): 0.86
(dg, 2H), 1.16 (m. 3H), 1.27 (m, 1I-I), 1.48 (q, 2H), 1.61 52 (m, iN), 1.70
(m, 4H), 2.27 (t, 2H), 3.23 (m, 4H), 37?3(m 4H), 7.18 (d, 1H), 7.46 (d,
1H), 9.47 (s, IH). IfN-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl
ﬁ%@(é SRR BRBRAR SR tAmRled st dimvicheipsqranantie2

(M}hlahy@ WM&%%MV?EHg @mgw%%wM&;(a;@%agiggm@mq?gg%)
S
Siﬁsgﬁ 3&%5@ %‘Zw B agf%rér—&%@mm% Shhyl-
phaam-mmpanwplaemm@m Bﬁmgaldeta\éﬁam 1 Bk G S {O1tm)) 382

I Rs e AT s B o

H) vodes oM e1 36 hons( @Bﬁdm&ﬂrmm@myﬂmﬂ porgmetfyine
%‘6? n), AQL%E&% %%(%e?ﬂfﬂg 0% fule M, ({Z). 36N AN IR 2355 o

V. ELSD) 99%, 96%. 'H NMI'. (500 MHz, DMSO-d5): 0.93 (t, 31-), 1.60
2 ie g%bmeémcw Bl"ﬁs?smyv i G SRR SERGEHER e 7ah (d
LEB«:&&%&(@;?#&MN @n&ﬂ%f@gﬂoﬁi@f%@kﬂiﬂﬁéd@ﬂﬁ%ﬁ@}m%gﬁ -MS to/ )
e ap acet 0 - z
8 B A G5 B o AN (560 W O ) =

lMﬁ@J@GEBSEEB £87,.4H)3. 67 (s, 2H), 3.72 (m, 4H), 7.07 (dt, IH), 7.15
(xr, 3H), 7.32 (d, ) , 7.36 (m, | H), 9.76 (s, il1). li
N-(2-Chloro-4-rnorvholin-4-vl-6-rrrfluoromethyl
phenpl<voyrtopentyidostanideardielti 7808s1yC-MS (m/z) 391 (M'ri+); tR
=2.97,- (UV, ELSD) 99%, 99%,'H NMR (500 MHz, DMSO-d6): 1.19 (m,
2H), 1.50 (m, 2H), 1.60 (in, 2H), 1.76 (m, 2H), 2.23 (m, 11? 2.205 (d,

) B poger ) - B, P e B AT A R TR - A K-y (s s iy
Yield: 3%. LC-MS-TOF (m/z) 393 (MH™; 4 = 3.11, (U'V, ELSD) 96%, 98%

2¢ 2-Cyclopenivl-N-[ 2, 6-dimetiyl-4-(2-phenvi-thiomorpholin-4-ylj-phenylj-
aceiamide.

Vield: 4%. LC-MS-TOT (m/z) 409 (MI"); tp = 3.30, (UV, ELSD) 99%, 98%.

2d 2-Cyclopenyl-N-[ 2, 6-dimethyl-4-(3-pyridin-3-yl-thiomorpholin-4-ylj-phenyl]-
aceramide.

Vield: 12%. LC-MS-TOF (m/2) 410 (MH"); t = 2.00, (UV, ELSD) 99%, 100%

2e 2-Cyclopentvl-N-{2, 6-dimethyl-4-{ 2-(4-trifluoromethyl-phenyv )-thiomorpholin-
4-y[]-phenyl}-acetamide.
Yield: 6%. LC-MS (m/z) 477 (ME™); 1z = 3.64, (UV, ELSD) 95%, 100%.

2f N-{4-[2-(2-Chioro-phenyl)~thiomorpholin-4-vl]-2, 6-dimethyl-phenyl}-
Z-cyclopentyl-acetamide.

Yield: 20%. LC-MS-TOF (m/z) 444 (ME"); tr = 3.5, (UV, ELSD) 89%, 100%.
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Example 2 2a 2-Cyclopentyl-_N-(2, 6-dimethyl-4-thiomorvholin-4 yI
phenyl)-acetamide. 53 Bis(dibenzylideneacetone)palladiuni (37 mg) and
(2-dicyclohexyiphosphanyl- biphenyl-2-yl)-dimethyl-amine (38 mg) were
mixed in dry degassed toluene (2 mL), under argon for 5 minutes. To this
mixture were added N-(4-bromo-2,6-dimethyl-

e R e I R A
Be@ihregealad 4 mL vial under argon for 16 hours, cooled and filtered

, il§ . /R 1,4, d th
e U e R B e e ©

organic phases were dried over magnesium sulfate and concentrated in

mug-fm.@%%%@%,uwaa;J%wiﬁ@qumf.emaﬁg%%wﬁzt%ﬂc%}%5@%?11

5.6 mg (3% yield) of the title compound: LC-MS-TOF (rn/a) 333 (Mi
aceamade v, ELSD) 98%, 100%. The following compounds were prepared

ENAegeuslyC 1E 22 Coelapanty kA 24 6-d ety (279, 95%.

phenyl-rno~pholin-4 yl) teeny(]-acet nnide. Yield: 3%. LC-MS-TOF (rn/z)

393 (MH+); tR = 3.11, (LW, ELSD) 96%, 98%. 2c 2-Cyclopes

F-AEX2Bedinhethy7 -2 PhenylithigiraorphotirAWLY phemddyl-pheryl)-

%%%%g%ﬁe 20 Yield: 4%. LC-MS-TOF (m/z) 409 (MH+); tR = 3.30, (UV,
L 9%, 98%0. 2d2-Cycdopen

YR 2 /6 dl ety i3 pyitlin, SuyEtthi rid PRI S 28 rh Efkkiz |-
acetainide. Yield: 12%. LC-MS-TOF (in/z) 410 (MI-P); tR = 2.00, (UV,
ELSD) 99%, 100%. 25 2e 2-Cycloperaryl-N-(2, 6-di nethyi-4-j2-(4-trzf
uoromethyl phenvl)-thionxor*pholin- 4 ylJphenyl}-acetamide. Yield: 6%,
ECaM@dim/z) 477 (MIT+); tR = 3.64, (UV, ELSD) 95%, 100%, 30
fR-{4-[2-(2-Chlorophen I}\{r-thio~norpholin-4-yl‘]-2 6-di~nethp/pherayl}-
S BN CMTE - ekdr SOV L AR R 7T 4 e
BibGel (LT 2V HehSDY180%ic 1000 84 o) was heated to 50°C for 2 hours under
argon in a 1:1 mixture of thionyl chloride and 1,2-dichloroethane (10 mL total). The
solvents were removed i vacuo and the resulting acid chloride was redissolved in
acetonitrile (5 mlL) and 2,6-dimethyl-4-morpholin-4-yi-phenylamine (0.50 g) was
added. The reaction mixture was heated to 150°C for 10 minutes in a sealed
microwave process vial, Water (25 mi) was added and the product was extracted with
ethyl acetate (3x 25 mL}. The combined organic phases were washed with brine (50
mL), dried over magnesium sulfate and concentrated i vacue. The crude product was
purified by flash chromatography to furnish 0.074 g (9%} of the title compound as an
off-white solid. LC-MS-TOF (m/z) 343 (MH ); tg = 2.21, (UV, ELSD) 98%, 100%.
'H NMR (500 MHz, DMSO-dg)y: 1.14 (m, 4H), 1.41 (m, 4H), 1.90 {m, 1H), 2.02 (m,
1H), 2.06 {5, 6H), 2.10 {m, 1H), 2.20 {m, 2H), 3.05 (m, 4, 3.71 (m, 4H), 6.62 (s,
2H), 8.92 (s, 1H).

(
2

The following compounds were prepared analogously:

3b 2-Cyclohexyl-N-(2, 6-dimethyl-4-morpholin-4-vi-phernylj-acetamide.
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2g 2-Cyclopentyl-N-{2,
6-dimethyl-4-[2-(4-trf7uorometh)ylphenyl)-morpholin-4-yl]-
phenyl)-acetamide, Yield: 26%. LC-MS (m1z) 461 (MH"); tr = 3.55, (UV,
ELSD) 90%, 95%. 5 2h N-{4-[2-(2- Chloro phenyl)-nsmpholin-4-yl]-2,
6-dhnethyl phenyl}-2-cyclopentyl- acetamide. Yield: 35%. LC- MS (mvz)

atRoRRaP N HAEE 3, By obeio o Seuard et
NMSR @@@WQG}EQM 815)8(& 28,1 1,104, BESD)A8%., GH%EEB(&!,T@B,
2%1? é?\%?iﬁg ﬁ-ihglé ?S(éz’éj’t Smué'D 8.93 (5, 1.

Bicyclo[2.2. 1]hept -2-yl-acetic aC|d (0.41 g) was heated to 50C for 2 hours

%@qefs Qrﬁ%b”oap%éay@'ﬁ%*ﬁéo&%?{}y 4’39 Hos And 1 57%'%) %98 %ﬁnzae

10 mL t ota The solvents were remove ih vacua and teresu ing a|

cHRddew asCFé&%sTcﬁ)fewﬁ) aCefdffitrie(S mEgdhl s ELSD) 97%, 100%
mlm@mwawws @hgﬂylar@m@ O-50:g)1was 20, @dﬂq%mg

reaction mixture was_heated to 150C for 10 minutes in a sealed

micréWate/ pPotess it WAEH (2% mt) Wik Sddéd and thé’product was

extracted with ethyl acetate (3x 25 mL). The combined organic phases
were washed with brine (50 mL), dried over magnesium sulfate and
concentrated in vacue. The crude product was purified by flash
direméography to fish 0.074 j (9%) of the title compound as an 25

S i sl LOMSIOR 2 65,41, m%gﬂmgwmggsm 98%,

100% 00 MHz, DMSO-d6): 1.14 {m, 4H), 1.41 (m, 4H), 1.90
(ﬁrﬁﬂqye@fiﬁcmomhpﬂ)ni‘awgﬁ@%mméﬂ(ﬁﬁ) AHMEIBRRZERCSISHRTIde
4533 h (PayAdilds 064 ﬁ@»ac&ldﬂﬂ%;@%;(ﬁl@ldhd%&é}ﬁ&oi KWiNGSOMBOHBES in

were prepared analogously:

2 ESHIBHESIRES BGrFetl &% oG- 27 AHHERN- S BT “Arld:
1@&@&:&@%&'3—@,& £6312)=331 {Mitt), TBe-e@aZﬁb ﬂ&i\és&le@%%f%d 100%rine

R 5OQ MHz, DMS0O-d6);.0.98 22 (m, 4H 4.,68 6H), .
bd;‘n%g) f)cz Oé’fg“n(%@“fﬂ s ae an oné; I‘?‘{E‘JO;I cg 3 (ls '(|_:61é g)guc

(Sya-Pursiad sv(ﬂaésmhhgvmaq@mﬁw)mﬁ@,ﬁmﬁméWEw%io@mutrﬂaqﬂmound
p%%ﬁ‘%@@%?g@'% M'felgoﬂ%‘%z}ﬁ’}w%&%* (02} 375 MHED IR F50s,

) _ 97%, 100%.
100%, 'H NMR (500 MEz, DMSO- 06) 1.21 {m, 25D, 1.52 (m, 2FD), 1.61 (m, 25D,
1.76 (m, 2H), 2.07 (s, 65, 2.11 (m, 15, 2.25 (¢, 25}, 3.05 (dd, 4H), 3.71 (dd, 4H),

6.63 (s, 2H), 8.94 (5, 1H).
The following compounds were prepared analogously:

4b (2, 6-Dimethyl-4-morpholin-4-yl —phenyi%carbamie acid burvl ester.

Vield: 2%, LC-MS-TOF {m/z) 307 (MED); g = 2.23, (UV/ELSD) 99%, 100%

d¢ 2-(4-Chloro-phenyl)-N-(2, 6-dimetihvi-4-morpholin-4d-yl-pheny l}-acetamide.

Vield: 8%. LC-MS-TOF (m/z) 359 (MHE™): tg = 2.16, (UV, ELSDD) 98%, 100%. 'H
NMR (500 Mz, DMSO-dg): 2.01 (s, 6H), 3.04 (dd, 45}, 3.60 (s, 2H), 3.71 (dd, 4H),
6.62 (s, 2H), 7.39 (m, 4H), 9.24 (s, 1H).
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NMR (500 MHz, DMSO-d6): 1.95 (s, 6H), 2.60 (t, 2H), 2.91 (t, 2H), 3.04
(m, 414), 3.71 (m, 4H), 6.60 (s, 214), 7.10 (m, 1H), 7.34 (m, 2H), 8.97 (s,
1H). 10 Example 4 4a 2-Cyclopeniyl-N-(2,6-diinethyl-4-rnorpholin-4
ylphenyl)-acetamide. 2,6-Dimethyl-4-morpholin-4-371-phenylamine (0.50
g) and cyclopentylacetyl chloride (0.53 mL) were dissolved in acetonitrile
) dhe ted to 150C for 10.minu led mi Towave
%%Zo"/égs[zﬂ lal Wa e}O ke R vrfgé}écyéééze(ﬁe 5?1 f%gwpr %%c??evgs mfra%ted
witelihyhilcetate (3x 25 mL) The organic phases were washed with brine

PRIMLhAried. rarserr@@ 'S‘f@ Bulfate,and qaneeRirateeHn yacu ?05%91}5
crude roduct was ué@p aby flash chromatography to furnish 0.138
%ﬁ% R

@ﬁm%) o thdHme) lad a AWK (8GR EEIMS. TOE )9 >7IH>,
(D dR 24, 93,1(4Y, BESPPYer06180%0 21 NMR (500 H2s (4, 150, 9.3
DMSO-d6): 1.21 (m, 2HJ, 1.52 (m, 2H), 1.61 (m, 2H), 1.76 (m, 2H), 2.07

2 681), 2.11 (m, 1H), 2.25 (d, 2H), 3,05 (dd, 4H), 3.71 (dd, 4H), 6.63 (s,
2H), 8.94 (s, 111). The following compounds were prepared analogously:

K e A e DT e

06N, Smwh@ampw@nwri (MH*) tgw 64, (UV, ELSD) 97%, 98%. 'H
WMEM Aregehal N'XI reszirh- i I[?mﬁ*el‘%q Yielde8%. 49 q, 2H).

-TOF (rr/z) 359 =2.16, (UV, ELS %{98% 100%.'H
(566 M&HDM@G%‘)P@ @ﬁ@iS&H}) %@rt(aamp (@D sl 2rry 3(94; 6&@,

445 @,62:(ss 26, 739 (M, 4H), 924 (s, 1H). 56 4d
2,3- Drhydro -benzofuran-2- -carboxylic acid (2.6-dirnethyl-4-morpholin-4-yl-

phenyl)-amide. Yield: 13%. LC-MS-TOF (m/z) 353 (MH}); tR = 2.11, (UV,
E4:300),8/6%n400%:2, 'H INMR(S0RdVIAZL D MEBQHE6)1)2:8dp(81:61)¢3.05 (dd,

4 T 7. o(m’ ) 55’_(d r-r5 3 7 dd I 6

z'gge,ig'gg’ftfz&r%%’% (€ 1172873~ J’l-%_-‘i) iéf? E?&%ﬁ% b Hh R4 Saum

3cEycidHe xy(2de-diméthyl-2Emorhalin2 8hy| ke Yipropioiz amidel, 2.07
(s, 6H), 2.28 {t, 270}, 3.11 (dd, 4F), 3.73 (dd, 4H), 6.74 (5, 2H), 9.01 (s, 1H),

4g N-(2,6-Dimethyl-4-morpholin-4-vi-phenyl)-2-(4-fluorc-phenyl)-aceramide,

Yield: 13%. LC-MS-TOF (m/=) 343 (MH™); tp = 2,05, (UV, ELSD) 98%, 100%. 'H
NME. (500 MHz, DMSO-dg): 2.01 (s, 65, 3.05 (m, 41), 3.5% (s, 2H), 3.70 (m, 4H),
6.61 (s, 2H), 7.16{dd, 2H), 7.38 (dd, ZH), .22 (s, 1H).

dh N-(2, 6-Dimethyl-4-morpholin-4-yl-phenylj-2-thiophen-2-yl-acetamide.

Yield: 3%. LO-MS-TOF (m/z) 331 (MH); g = 1.94, (UV, BLSD) 97%, 100%.

4i N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-3, 3-dimethyi-butyramide.

Vield: 43%. LC-MS-TOF (m/z) 305 (MH); {r = 2.14, (UV, ELSD) 99%, 100%. 'H
NMR (500 MHz, DMSO-dg): 1.05 (s, 9H), 2.09 (s, 6H), 2.17 (5, 2E), 3.05 {m, 4H),
3,72 (m, 4H), 6.63 (s, 2H), 8.89 (s, 1H).

4j Hexanoic acid (2, 6-dimethyl-4-morphoiin-4-vi-phenyli-amide,
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Yield: 8%. LC-MS-TOF (m/z) 345 (MHT); tR = 2.64, (UV, ELSD) 97%,
98%. 'H 10 NMR (500 MHz, DMSO-d6): 0.88 (m, 2H), 1.16 (in, 211), 1.25
(rn, 21-1), 1.49 (q, 2H), 1.63 (m, 1H), 1.69 (m, 414), 2.06 (s, 6H), 2.27 (t,
2111), 3.05 (dd, 4H), 3.71 (dd, 4H), 6.63 (s, 2H), 8.95 (s, 1H). 4f
3-Cyclopentyl-Ar (2, 6-dimethyl-4-mor6ho|in-4-y| phen))lj-propionamide.

1§ Yiel 5)34%. LC-MS (Im/z). 3 _(NL_fIt)' R =2.33, (UV %LSD 97%

T8 R SO D N D G L 1T () £76 et 8B

(mmmzlms%-a%mzm agm,alee)z 228, 244) Gl TR 061 375 10 .
, 0. (4.(S, - S . - -Dinzet -4-nNaorplzolin-4-y

é?én%z@ 4@rﬁp&@éﬁﬂc@%ﬁféﬁz@ﬁgh? %. LC-W-TOP (nv--)

343 (ME1);1R= 2.05, (W, ELSD) 98%, 100%. 'H NMR (500 MHz,
DMSO-d6): 2.01 (s, 6H), 3.05 (M, 4H), 3.59 (s, 211), 3.70 (m, 4H), 6.61
(s, 2H), 7.16 (dd, 2H), 7.38 (dd, 2H), 9.22 (s, 1H). 4h N-(2,
&Emmelt§i-4-morpholin-4-))| Dhenylj-2-thiophen-2-yl-aeetamide. 25 Yield:

3% LSBT Q(iZ) BRLAMIT 3R 70 1 4y (Norh SDY S5 100%. 4i
N-(2, 6-Dimethyi-4-morpholin-4 Iphenyl)-FS 3-dimetht~|-bu )n ara~ide,
BB HEIIS T O P40 TR L S A TR Bty

100%6C ithr N MRSRQIM bz oM S O-08)kt 106 (5501 ). R OS2 81 -t), 2.'7 (s,

21.), 3.05 (m, 4H), f2(m, 4H), 6 , 2H 9 (s, IH). 4j.H '
R T B RATHAI ReA AT 7 Vil Lot
LG MAB o iavid 1BOB (M ¢ FciR chibi 9B, Wb\ EESD Q5960 HeNAEL (800
ZvD Sr.,g l }t_ il“" (] ' & ')2 o
SRR IR i
Excimplaes. Saoreapsioh iR/ 3(2s stirred at 25°C for 16 hours under argon and

Eedimetylumpiphelindd:ybphemdlacatamide Wayelaheniraceticagidna
(0.45 g) and one drop of N,N-dimethylformamide was stirred at 25g%6f905 gF
3 0 2

hEGrE e dEP HrgoranPA R kA GRS EHRIS T3 R 10> €
dighlgre ralraﬁ_ﬁlgaﬁea angh bi2-dich) @F@ﬁth&h@fl@ll@nﬂzﬁ. :t@ia@mgnetﬁc?#\zemsimre
removecl_i U0, t t] [ ride was redissolve n"i
R e T e e i Aoy 680
o) @ndmaghesitingoxide, (020g) Werd GodedHT el feabtioh.miRbure. was
stirzadat A2C05 18 bayrs ynder argon and

Example 6

6a (2,6-Dimethyl-4-morpholin-4-yi-phenyl)-carbamic acid benzyl ester,

Benzyl chloroformate (32 mg) was added to a solution of 0.15 M 2,6-dimethyl-
4-morphotin-4-yl-phenyiamine and 0.30 M N, -diisopropyl-ethylamine in
1.2-dichloroethane (1 mL). The vial was shaken for 16 hours and concentrated in
vacuo. Aqueous sodium hydroxide (1 M, 2 mL) was added and the crude mixture Wwas
extracted with isopropyl acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase vwas
concenirated in vacue and redissolved in dimethy! sulfoxide (0.5 mL) of which 0.2
ml was subjected to preparative LC-MS purification to furnish 9.5 mg (47% yield) of
the title compound as an oil. LC-MS {m/2) 341 (ME "), tr = 2.28, {UV, ELSD) 10024,
100%,

The foliowing compounds were prepared anaiogousty:



N

10

-
N

-2
L)

30

then filtered through Celite (10 g). The organic phase was concentrated in
vacuo and 15 the crude product was purified by flash chromatography to
furnish 0.133 g (16%) of the title compound as an off-white solid. LC-MS
(nz/z) 345 (MH+); to = 2.36, (UV, ELSD) 97%, 100%. 'H NMR (500 MHz,
DMSO-d6): 123 (m, 211), 1.44 (m, 4H)~‘,g 1,60 (m, 41-1), 1.73 (m, 2H), 1.99
(m. 1H), 2.07 (s, 6H), 2.18 (d, 2H), 3.05 (m, 4H). 3.71 (m, 4H), 6.63 (s,
2H), 8.94 (s, IH). 20 Example 6 6a (2, 6-Dinzethyl-4anorpholin-4-yl
phenhyhEcatanzioaeithbenzylesteny Benziylehl orofolwvdte (32/mg paxas

D e AL B sy oo 10008

1,2-dichloroethane (I mL). The vial was shaken for 16 hours and

%‘3'3‘3?,@3@5‘%@r}H»Z»Y%Q&?oj@%@%%%%ﬂ%ﬂ%gwg931:(%41\-4»{%}{&5)1)%%&.

added and the'crude mixture was extracted with isopropy
SCeiBteR kIR TV FiL ) The GFOATT SRS a0
concentrated in vacuo and redissolved in dimethyl sulfoxide (0,5 mL) of
which 0.2 30 mL was subjected to preparatjve LC-MS durification to
féﬁ{?éi%%crﬁﬁ‘i&%%‘iﬁ’é‘idygf‘"fﬂ%fiﬁ%fé%éa‘fﬁ’éb‘ii’%"éﬂs'“ﬁ?f)&i|. LC-MS (nz/2)
3t VHIY); TR-2.28:(UV3 BUBD) 60047, (L0DIE] Bhe fotaviings.
compounds were prepared analogously: iA 6b (2,
6-Dimethyl-4-norpholin-4 yl phenyl)-carbaneic acid 2-chloro-benzyl ester,
Yielte3306id @S {roim)e 815 (N AtRin-2.5 3 ) BE8ID) 99%, 100%. 5
3.5, o~ Tiimethyl-hexanaic agid-,. . _ ; 85, 008
?ﬁ‘ag?%ﬁ3%?%3@4‘%%%fﬁﬁ@%ﬁéﬁ%éfﬁ%& Nicid: 369, LOMS (m/z)
347 (MH"); tR = 2.53, (UV, ELSD) 99%, 100%, 6d Octanoic acid (2,

6&#1»00@?BYbﬂﬁmgrzpm;mrﬁqymh@@ylﬁﬁmjg@m@lgg.@z&ﬁw@IvlS (m/z) 333
(MID); (R =2.47, (W, E_!_§D) 99%, 100%., 10 [%? %i%@n%g/aﬁ\bl@
2 EdirmethyraYor gt 42y PhHehih Tahfide Ye 4096 Lt MS tm/z)

319 (Mf7); tR = 2.20, (LTV, ELSD) 91%, 99%. 6j N-(2,
6-Dimetla)yl-4-morpholin-4-ylphenyl)-2phenyl-acetamide. 15 Yield: 35%.
LC-MS (nz/z) 325 (Mt); tR = 1.80, (UV, ELSD) 99%, 100%.

Example 7

7a 23, 4-Dichloro-phenyl)-N-(2, 6-dimethyl-4-maorpholin-4-yl-phemylj-acetomide.

3 4-Dichlarophenylacetic acid (39 mg) was stirred at 25°C for 2 hours under argon in
2 1:1 mixture of oxalyl chloride (2 M in dichloromethane) and 1,2-dichloroethane {1
ml total). The solvents were removed in vacuo and a sotution of 0.15 M
2,6-dimethyl-4-morpholin-4-yl-phenylamine and 0.30 M N, N-diisopropyl-ethylamine
in 1.2-dichloroethane (1 mlL) was added to the resulting acid chloride. The vial was
shaken for 16 hours and concentrated in vacuo. Agueous sodium hydroxide (1 M, 2
mL) was added and the crude mixture was extracted with isopropyl
acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase was concentrated i7 vacuo
and redissolved in dimethyl sulfexide (0.5 mL) of which 0.2 mL was subjected to
preparative LC-MS purification to furnish 2.7 mg (11% yleld) of the title compound
as an oil. LC-MS (m/z) 394 (MH); tr = 2,40, (UV, ELSD) 80%, 100%.

The following compounds were prepared analogously:
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Example 7 7a
2-(3,4-Dichlorophenyl)-N-(2,6-dinethyl-4-morpholin-4-yiphenyl)-acetamide.
20 3,4-Dichlorophenylacetic acid (39 mg) was stirred at 25C for 2 hours
under argon in a 1:1 mixture of oxalyl ghloride (2 M in dichloromethane)
and 1,2- dichloroethane (I mL total). The solvents were removed in vacuo

s on af Q.15 6 dimethy rpholin- atn e and
P A R AT T o R GEEE TS W
ammedzda the resulting acid chloride. The vial was 25 shaken for 16 hours

%ggeqa@emmﬁ@e (AN Ay oy&sygw Tyl Q){J,GM,Ogo/mL) was

ded and the crude mixture was extracte W|th isopropyl
acetate/tetrahydrofuran (4:1, 2.5 mL). The organic phase was

@9mﬁ?ﬂyaﬁ%@ﬂe@%rmﬁaﬂm}éﬁmdmﬁmwfemwﬂgﬂe%m L) of

which 0.2 mL was subjected to preparative LC-MS purification to furnish
SoPIEG44:11/°0 yield) of the title compound 30 as an oil. LC-MS (nvc) 394

(M) 1R 2AQILWN:F18D)180%::100%: , Tihe, fallewingeomuounds were
prepared analogously: 59 7b 2-(4-Aillylox))-3-chloro

phenyl)- N-(?,6-dirnethyl-4-morpholin-4-yl phenyl)- acetamide. Yield:
T4%-CO-MSBrériyiy 4adghill)- m@zm@ﬁw@myﬁ%aa@@%d% cV

@:&P'f@@thgb‘%g@qg % f (m DH %B@ﬁt'@yéphﬁw})

acetami iel 39‘3( 0); tR =2.31, (UV, ELSD)
97%, 100%. 7d N-(2, 6-Dimethyl-4-rnorpholin

e ; Il ;Y iel AT
SIS ) B2 27 (0 ELSD) Btk Thon fe S Sy

oRERAL R NSRS ﬂ7ﬁ@%ﬁéilﬁ~4 yiphdh GBI Idd “ield:

10%. LC-MS (m/z) 373 (1); tR = 223) (UV, ELSD) 71%, 94%. 15

TIN-( imethyl-4..morpholi ry) 2 dirnet en ceta
iprietn it s s et e i
10e%. #4%%. LC-MS (m/z) 353 {M{H htr = ” 21, (UV ELSD) 80% 100%.
2-(3-Brornophenyl)-N-(2,6-dimethvl-4-morpholin-4-ylphenyl)-acetarnide.

Yield: 22%. LC-MS (m/z) 404 (MH+); tR = 2.19, (UV, ELSD) 95%, 100%.
20 PR3- @@mm@pﬁérﬁfﬂ\ﬁ(@@ed@mémmhoZm~»¢—yi _phenyl)-acetamide.

MQLpheka;4 i%%@%l)}&ﬁ%t@(@#% g = 2.19, (UV, ELSD) 95%, 100%.

7h 2-(3-Chloro-phenylj-N-(2, 6-dimetiyl-4-morpholin-4-yl-phenyl)-acetamide.
Yield: 25%. LC-MS (mrz) 359 (MH"); tr = 2.13, (UV, ELSD) 95%. 100%.

7i N-(2, 6-Dimethyl-4-morphoiin-4-yl-phenyl}-2-p-tolyl-acetamide.
Vield: 26%. LC-MS (m/z) 339 (MH); tr = 2.04, (UV, ELSD) 99%, 100%.

7i N-(2, 6-Dimethyl-4-morpholin-4-yi-phenyl)-2-m-tolyl-acetamide.
Yield: 24%. LC-MS (m/z) 339 (MH; tr = 2.03, (UV, ELSD) 88%, 100%.

Tk 2-(3, 4-Difluoro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-yi-phenylj-acetamide.
Yield: 24%. LC-MS (m/z) 361 (MFT); tr = 2.03, (UV, ELSD) 99%, 100%

71 N-(2, 6-Dimethyl-4-morpholin-4-yi-phenylj-2-(3-fluoro-phenyvl)-aceiamide,
Yield: 12%. LC-MS (m/2) 343 (MH); tp = 1.90, (UV, ELSD) 88%, 97%.
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Yield: 25%. LC-MS (m/z) 359 (MH-"); tR = 2.13, (UV, ELSD) 95%, 100%.
7i N-(2, 6-Dimethyl-4-morpholin-4-ylphenyl)-2p-toiyl-acetarnide. 25 Yield:
26%. LC-MS (m/z) 339 (MHO); tR = 2.04, (UV, ELSD) 99%, 100%. 7]
N-(2, 6-Dimethyl-4-mor pholin-4- ylphe yl)-2-m-tolyl-acetarnide. Yield:
24%. LC-MS (m/z) 339 (MCI); tR = 20% (UV, ELSD) 88%, 100%. 30
7k2-(3,4-Difluorophenyl)-N-(2,6-dirnethyl-4-morpholin-4-ylphenyl)-acetarni
de. Yield: 24%. LC-MS (m/z) 361 (MW); tR = 2.03, (UV. ELSD) 99%,

/ﬂz(l'(-)%Clllblél-p\ﬁlepﬁ,em&l’)}Z-@Bzﬁhnl@vb@henyk)}mmfmdeﬁp’;i’eJdce:ta%d&;C MS

ﬂr’qun)%/(A'I:\if&(lﬁvéé ezt%yl- -mo bﬁolln 4y1 phén ?%cge(%zildf(\z(lgglozr&

LC-MS (rm/z) 359 (MHO; tR = 2.01, (UV, ELSD) 9 8%, 99%. 5 7n.
PRSUIAINIE 2CH (2 Srta-Amoraholin Ayt phenylaun ide. Pentanoic

acid (0.37 g), A", AT -diisopropyl-éthylamine’ (1. and
PRGN E)- i\’ﬂf-;@@%lwraﬁzﬁ@}[@@lﬁwwﬂw and
NYlnmedienaki-methy J@@&Bﬁnmlry}mm@f Qf@@h@@w]mmde
(1,66 g) were mixed in dr y l\{ H%;? éoz?m ide (3 g stirred
W@r? HUEs:! %S%lﬁﬁﬁv ig Bh%l 1 $1-pherylamine
NOGEIngaskotved:te drydiAdxdimetdylformanidd(2? miipwes adekédnt@nv
the reaction mixture, WhICh tirred.at 5C u
e%ée %ﬂf& emﬁ_fmléls gd%?eé e I'the olr%grﬁlc %?s%l\}{%@%vas (IT’I

mh}waiad@due@nfsrmaomumm Iwhde/wai@rzma%ﬁ%ﬁ_l)pd@mpc%’ 16

h@h% Eﬂgﬁ%ﬁﬁaﬁﬁ &b%l%%d@é%@ﬁg ﬁeﬁﬁ@ sliaderhed with

concentrated in vézcuo and purified by 15 flash chromatodg;aph to furnish

S@@@Ted(awpyﬁewmlth@tﬁké%wb@@ﬁé}a% Alirite WRISHAZE SR yrater

?c%l ileﬁlI)) iz bal bV e Ebd R R0Y0 20 At NM RASRD M |jil,ﬁrf fied | Dw
DMSOd6)091(t3II)134m2H 158( I, 2H), 2.06 (s )22

) SO (O 7T ) 6§10 204 B AT D 2T Fofoh
mmpwn@s wngne@arﬁgt analpgousiyr, FO_a v ethy)- ﬁ@%aﬁémdmo
norpholi yII]:' en ield,;28%. '\%lg S, @h/z)

SR ISy LG, el 8% MM Gl

DMSO045)48,93.1d, (mﬁ\m@(m EZH)S PEE(MLN 1N, 2.06 (s, 6), 2.27 (t,

2H), 3.05 (t, 4H), 3,71 (t, 4H), 6.63 (s, 2H), 8,95 (s, IH).

The foliowing compounds were prepared analogously:

7o 4-Metinvi-pentanoic acid (2,6-dimeihyl-4-morpholin-4-yl-p-henyl~amide.

YVield: 28%. LC-MS (m/z) 305 (MH™); tp = 1.88, (UV, ELSD) 98%, 99%. 'H NMR

(500 MHz, DMSO-dg): 0.91 {d, 6F), 1.49 (m, 2H), 1.57 (m, 1 H), 2.06 (s, 6H), 2.27 (1,

2HD, 3.05 (1, 45, 3.71 (1, 4H), 6.63 (s, 2H), 8.95 (s, 1H).

7p 2-Cyclopent-2-enyl-N-(2, 6-dimethyl-4-morpholin-4-yl-phe nylj-aceiamide.

Vield: 69%. LC-MS (m/z) 315 (ME); tp = 1.82, (UV, ELSDY 97%, 99%. 'H NMR
(500 MHz, DMSO-dg): 1.51 (m, 2H), 2.06 (m, 1H), 2.08 (s, 6 ), 2.23 (m, 1H), 2.29
(m, THD), 2.34 (m, 2H), 3.05 (m, 4H), 3.72 (m, 4H), 5.73 (m., L H), 5.76 (m, 1H), 6.65
(s, 2H), 8.98 (s, 1H),

7q 5-Methyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-yl-p#ienylj-amide.
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25 7p 2-Cyciopent-2-enyl-ld-(2, 6-dinzethyl-4-rnorphoiir.-4-,,Iphe
yl)-acetamide. Yield: 69%. LC-MS (m/z) 315 (MH ); tR = 1,82, (UV,

ELSD} 97%, 99%. 'H NMR (500 MHz, DMSO-d6): 1.51 (m, 2H), 2.06 (m,
1H), 2.08 (s, 611), 223 (m, IH), 2.29 (m, 1H), 2.34 (m, 2H), 3.05 (m, 4H),
3.72 (n:, 4H), 5.73 (m,1 H), 5.76 (m, 1I§I1), 6.63 30 (s, 2H), 8.98 (s, 1H). 7q
5-Methyl-hexaaoic acid (2, 6-dimethyl-4-norpholin-4-ylylienvl)-a77?ide, 61
Fil: 4100 {CNRS 1) SIOD 5 = 2 (LB LS55 060 05H R
NAMRMEEOWMIIZ DY 8Q7d8) 6887 £d (RH) L, A1 50Mm2 B 12597 (M) 68HR 24 (¢,

R o e S morcaindt

phenyl)-amide. Yield: 31 %. LC-MS (m/h) 305 (MI-I"); tr = 1.86, (UV,

EL %, 090/ '1-| NMR (500 MHz. DMSO-d6): 0.89 (1. 3H) 0.93 (d,
R LC T e R R G
308 Q3434 ¥, B (rd 3035 663 (si:2H), 88,9576, EINP) 18 s 498x-BIoRdie

%@b(@ﬁ@t@nﬁb%ér@!@@%@m:@@g@g%% )-aride, Yield; 88%, L& MSg

(miz) 303 (MH); 1R =1.71, (UV, ELSD . 99/u. 1H NMR (500 MHz

( ) ) X Z,
DRMSEId5) 16 48102107 1051560 ¢k SH); 258t 22h)5- 5508
(t,i4H), 3.71 (t, 4H), 4.99 (dd. 1H), 5.04 (dd, IH), 5.84 (m, IF), 6.63 (s, 2H),
8.95 (s, 15 IH). 7t 3-Ethyl pentanoic acid (2,
6-dimethyi-4-morpholin-4-y/phenyl)-arnide 3-Ethylpentanoic acid (0.79 g)
anddkiaiyhokl aride (@-4irady werenixéd-in apetanitrie: (10 mL) and

ited > for 5 minytes in.a seal iGrQway SR vials ,
Lo e B e T e
a(B1d e DIYG )y was added o, the rémélion hiktume Hhd heafedto. 3.05
180G4for 35 minutes i a;saaled microwaye Rracess vl cafurated g os ¢,
agugg%s ﬁ iﬂ%%’ié%%&i&%ﬁ%@v%ﬁe?ﬁ:?:?, %% %@S was lgddi% to thg

chifle mixture and it was extracted with ethyl acetate (3x 50 mL). The
combined organic phases were dried over magnesium sulfate and 25

concentrated in vacua, The crude product ‘f" S recrys}alliz d from hot
Pi-E-morpho

toll a4 dg ot acid (2,6-aimetl

in-4-vi-phenyl)-amide.
3-Ethylpentanoic acid (.79 g) and thionyl chloride (0.44 mL) were mixed in
acetonitrile (10 mL) and heated to 110°C for 5 minutes in 2 sealed microwave process
vial. 2.6-Dimethyi-4-morpholin-4-vl-phenylamine (1.25 g) dissolved in acetonitrile
(10 mL) was added 1o the reaction mixture and heated to 150°C for 15 minutes in a
sealed microwave process vial. Saturated aqueous sodium bicarbonate/brine/water
(1:1:1, 50 mL) was added to the crude mixture and it was exiracted with ethyl acetate
(3% 50 mL), The combined organic phases were dried over magnesium sulfate and
concentrated i vacue. The crude product was recrystallized from hot toluene, and the
product was coliected by filtration, washed with cold toluene and dried in vacuo w
furnish 0.59 g (30% yield) of the title compound as an off-white solid. LC-MS (m/z)
319 (MHA); 2 = 2.04, (UV, ELSD) 98%, 99%. 1H NMR (500 MHz, DMSO-dg): 0.87
(t, 6H), 1.25 (qui, 4F, 1.76 (m, 1H), 2.07 (s, 6H), 2.20 (4, 2H), 3.05 (. 4H). 3.71 (¢,
4HD, 6.62 (s, 2H), 8.94 (s, 1H).
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product was collected by filtration, washed with cold toluene and dried in
vacuo to famish 0.59 g (30% yield) of the title compound as an off-white
solid. LC-MS (m/z) 319 (ivlH=); tr, = 2.04, (UV, ELSD) 98%, 99%. IH
NMR (500 MHz, DMSO-d5): 0.87 (t, 634), 1.35 (qui, 4H), 1.76 (m, IH),
2.07 (s, 6H), 2.20 (d, 2H), 3,05 (t, 4H), 3.71 (t, 30 4H), 6.62 (s, 214), 8.94
s, 1H). 62 Example 8 8a 2-Cyclopentyl-N-(4-nzorplzolin-4-y1-2 pyridin-3
85K Sroinethyl phenyl)- acetainide.

2:QyClapenbNvV(2<bromaBatrifiual ome thyl Axmbrptiobinsdylrphenyl-acet

gggig’%ic? (ib, 15 mg), 3-pyridylboronic acid (21 nig), aqueous potassium
&arsBhate (5 M, 90 uL) and paliadinm(ll) acetate (1 mg) were mixed in

aeeyoivgd@yhl) @rdieated IO Tpl-2Gumipbs-fnd shalik mirovdave
process,yiak_Thessastion mixure was filtered g@ggggg&sa%%@%zmg%

concentrated in vacuo, redissolved in dimethyl "sulfoxide (0.5 mL) an
subjeeiadliedprettl apere CLMS) paiistiion o feriveh(2 pimgntdigagdgo

yigld)of e e cOmPUNH.a% A RAIAUEFS Bl GaM SN/ B34 M) W
= 1.89, (UV, ELSD) 99%, 99%. The following compounds were prepared

g’ﬁfﬁg@éé}@@@g}gﬁlg_@?%%, concentrated in vaowo, redissoived in dimethyl
kN J 100r IO lind Wb Bttt ue rpmethyl-binbeny ndrf)-atetes fidesh 15 mg
Yield: 46%. LC-MS (m/z) 433 (MH); tR = 3.16, (U, EL. SD) 96%, 99%. 8c
é—iéﬁ’c}’d?lém?ﬁﬁ-tﬁ‘?iﬁ%‘i‘&%‘%&‘ﬁp%?fﬁ%%ﬂ%‘-trﬁfﬁ;}éﬁgnt" t’ v‘iggi {;&%&%ﬁb-w
%-8acemNElSI¥ieNds 20%6. LC-MS (m/z) 451 (MI-); tR = 3.18, (UV, ELSD)
99%, 99%. 20 8d 2-Cyclopenryl-N-(4'-methyl-
-morpholina-4-y1-3-uoronaethyl- iphenyl-2-yl)- acetanzide. Yield: 51 %.
LM S Ifrwiz) 44T, tRre BB ZeVEIELSBY97%, 99%. 25 8e
268y oRENYNAS syl smorphalin g w1 3-h iflueronaetybbiphenyl.Z
yﬁ- c tar}r%ide“. Yield: 370%. LZC-I\{IS (mgz) 447 U(\I\_/I[;f)r; %@%33 glJV, ELSD)
OBIdO88%: SIC-MS (m/z) 433 (ML ); tr = 316, (UV, ELSD) 96%, 59%.
2-Cvclopentyl-N-(3',4'-di?uoro-5-morpholin-4-yl-3-bfifuoromethyl-biphenyl-
2(-% l%:C'ch opentyl-N-(4'fluoro-5-morpholin-4-yl-3-trifluoromethyi-bipheryl-2-yl)-
acetamide.

Yield: 20%. LC-MS {m/z) 451 (MET"); 1 = 3.18, (UV, ELSD) 99%, 99%.

8d 2-Cyclopentyl-N-(4"-methyl-5-morpholin-4-yl-3-rrifluoromethyi-biphenyl -2yl
acetamide.

Yield: 51%. LC-MS (m/z) 447 (MH); tr = 3.32, (UV, ELSD) 97%, 99%,

e 2-Cyclopentyl-N-(3'-methyl-5-morpholin-4-pl-3-rrifluoromeihyi-biphenyl-2-vi)-
acelamide.

Yieid: 37%, LC-MS (m/z) 447 (MH); tr = 3.33, (UV, ELSD) 99%, 99%,.

8f 2-Cyelopentyl-N-(3' 4'~difluoro-S-morpholin-4-yl-3~irifluoromethyl-biphenyi-2-vi)-
acetamide.
Vield: 51%. LC-MS (m/z) 469 (MH ), tp = 3.29, (UV, ELSD) 99%, 99%.
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30 acetamide. Yield: 51%. LC-MS (in/z) 469 (MI-); tR = 3.29, (UV, ELSD)
99%, 99%. 63 8g 2-(4-Fluoro phenyl)-N-(4-mopholin-4 ylI-2 pyridin-3
yl-6-trii luoromethyl- phenyl)-acetarnide. Yield: 25%. LC-MS (m/z) 460
(MH+); tR = 1.81, (UV, ELSD) 94%, 9?0 Example 9 9a

2 Cyclopentyl -N-(2, 6-diethyl-4- morpho in-4-yl phenyl)-acetamide.

Qleth I-4-morpholin-4-yl- -4-met l-ben sulfonamide (78
ign’ X sﬂ i 5&?53% %5? gé {i'vaté’ ERY %/\7%?’2 rgéi"é?% Yfor 3
bMﬂ)»k@ﬁet@Bﬂdd) mL) and Water (30 mL) Were added and the mixture was
bona el s exteacted with
t]ﬁ' Cfface p é%xgzgn}ni%%@dﬁagﬁb’{ned of nlc%p uéﬁse%?v(//er%ned over

sodium sulfate and concentrated in vacua. The residue was redissolved
in tetrahydrofuran (1 mL) and mixed with pyridine (49 4L) and
cyclopentylacetyl chloride (44 L). The mixture was stirred for | hour at
2xempl $iluted with ethyl acetate (20 mL) and washed with 10% aqueous

spdiumdicarbonate, {20:mii)-anpd BrpeA20,minsTheesganie phase was

dried over sodium s Ifate concentrated i uo and 1yrlfled b

oA By R S TG P TORT DPHE e COTNBBERr 2t dit)

%Ql@m:e@cM &(@Z@%$4%i(w&rbr)ﬁ@ ﬂ?\ﬂgrwr(]iﬂsl“vfndfhﬁﬂﬁh(fgéﬁ 19;3% J25) %@
copen~ty iSO orpholtn-4 ae ide.
%ill]’fﬁ%?f 6!? gf’éﬁ&ﬂ@% 5)p‘:iyé% pﬁolf‘n%- -ygzei%y %lene %gpcﬁ o

aiaqunym:d 1453 @mt)mm tﬁﬂﬁb&yd refirath(? svdwwis 2 ded), ihe CGmbm"‘d

C%/ g%@ ﬁl%lacetgl ecgll%r ove %&Qﬁ%ﬂg Al é&@ﬁ@f@%&%@&z&grﬁhb%%due

& feaction mixture was 25 Wlth ethyl acetate (20 mL)
amab vedstseli el itinclGhy dgdoeus!sodivenditaoniie 2ma 1] Ant iide

<20 [k nl{age%ﬁm Beilaslﬁ_ 3 s.dlried aver ﬁ%&’%@eﬁ%@?%&owﬂed

JACUG an hromatography. Recrystallisation of the
cdﬂd@cbmvhremdtmmm?ﬁ o1 eth asetateleftineTigmishedirpbipagponate

( ft u hite,s0 B 3fMHE); R
é%ﬁ(@%? QE;E{g s S%E%E%M %&§Rk}(%(s)[8gl\%§vég%§lls) 1,19 (d, .

1gmyez_1t2tw@ﬁﬁ vgﬁao @@@w;q_]a\ flash chromatography to furnish 35 mg (51%)
of the titie compound as a tan solid. LC-MS (m/z) 345 ( MEH™); t = 2.27, (UV, ELSD)

4%, 98%.

9b 2-Cyclopentvl-N-(2, 6-diisopropyl-4-morpholin-4-yl-phenylj-acetamide.

To & solutien of 2,6-diisopropyl-4-morpholin-4-vl-phenyiamine (279 mg) and
pyridine (245 ul) in tetrahydrofuran (2 mL) was added cyvclopentylacetyl chloride
(210 L) and the mixture was stirred for 1 hour at 25°C. The reaction mixiure was
dituted with ethvl acetate (20 mL) and washed with 10% aqusous sodium bicarbonate
(20 mL) and brine (20 mL). The organic phase was dried over sodium sulfate,
concentrated in vacuo and purified by flash chromatography. Recrystallisation of the
crude brown material from hot ethyl acetate/heptane furnished 122 mg (33%;) of the
title compound as a white selid. LC-MS (m/z) 373 (MH™Y; t = 2.58, (UV, ELSD)
98%, 99%. 'H NMR (500 MHz, CDCls): 1.19 (d, 12H), 1.27 {m, 2H), 1.60 (m, 2H),
1.68 (m, 2FD), 1.93 (m, 2H), 2.40 (m, 1H}, 2.41 (m, 2H), 3.05 {m, 2H), 3.17 (m, 4H},
3.87 (m, 4H), 6.49 (s, 15, 6.70 (s, 2H}.
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i.68 (in, 2H), 1.93 (m, 2H), 2.40 (m, IH), 2.41 (m, 2H), 3.05 (m, 2H), 3.17
(m, 4H), 3.87 (in, 4H), 6.49 (s, lI-1), 6.70 (s, 2H). 64 Example 10 | Oa
2-Cyclopentyl-N-(2, 6-difluoro-4anor*pholin-4-))I phenyl)-acetamide.
2.6-Difluoro-4-morpholin-4-yl- phenylanzllne (0.20 g) and cyclopentylacetyl
chloride 5 (149 L) were dissolved in aletonitrile (4 mL) and heated to
150C for 10 minutes in a sealed microwave process vial. The reaction
mixture was concentrated in vacuo and purified by flash chromatography
xR 828 mg (75%) of the title compound as a white solid. LC-MS

S P AT G B o o, 2 10

20 (i flUbEL-2-26 o B R 31-19&@1@&%307@(@ 2B )y 6168t 214)y 0TS¢
R e R e e
@wzgl@q@(wnwavmmc@ss&zatwﬂEe@@@s)@g%m%w BONRIR LG GO MR 234

?ﬁlﬁ%%%@{%ﬁ&%@éﬂ%wﬂa @g‘fzuddi%hhﬁ z{cﬂsud? ) 028 il st s

MQ@@%M@%Q&H@F@H@R&W phieriy/h @@h@tﬁ?%@%ﬁaﬁﬁ e, FidTHER
5886. G M\ (om2) 31310V 2R, 722.48,, 0111 BLSR) 96, 200, HINMRY

s R U

phenyl)-2-(3 fluorophenyl)- acetamlde Yield: 68%. LC-MS (m/z) 351
( iR= 2.52, (LV, ELSD 9r60/ 90/ .'H NSMR 25 (500 MHz,
é;\{}l%% qEre R g’(Yu BTSSP N Y8 AR), 6.69 (d, 2H), 7.09 (m,
1M, Hekdri, 284 (7 @@(ﬁwr@%@%@ﬂiﬂﬂ -phaydlepeide2-enyl-N-(2,

| )A| ace o, OR%%. i
69%%;5%{42%?%32%@ aéld%(?%m mﬁ_ I\?ﬁ%ﬁfo%p%l %%h/ |§§I‘I/IHGHE)\I %EI)R
i O0aMEiB@MSO-ds): 0.87 (¢, 35), 1.29 ( {m 4H), 1.57 (qui, 2H), 2.27 (4, 2H), 3.14 (3,

N;-ﬂﬂlmﬁmyl@mlrpég]dd %12) Jstrtazolo={4,5-bjpyridin-l-yl-methylenej-N-meth

yl- methanaminium hexafluoro-phosphate N-oxide (0.55 g) were mixed in
dry N.N-dimethylfom7amide (3 mL) and stirred under argon for 2 minutes.
7] o-RifB om0 uoro-4-morpholin-4-yl-phenyl}-3, 3-dimethyi-buryramide.

Yield: 58%. LC-MS (m/%) 313 (MH™); tg = 2.49, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-de): 1.02 (s, 9EI), 2.15 (s, 2H), 3.14 (m, 4FD), 3.71 (m, 45), 6.68 (d,
2E), 6.15 (. LH).

10d N-(2,6-Difiuoro-d-morpholin-4-yl-phenyli-2-(3-fluoro-phenylj-aceiamide.
Yield: 68%. LC-MS (m/z) 351 (MH™); tg = 2.52, (UV, ELSD) 96%, 99%. 'H NMR
(500 MHz, DMSO-dg): 3.14 (t, 450), 3.67 (s, 2H), 3.70 (1, 48}, 6.69 (¢, 2H}, 7.09 (m,
1H), 7.14 (m, 2H), 7.37 (m, 1H}, 9.58 (s, 1H).

10e 2-Cyelopent-I-enyl-N-(2, 6-difluoro-4-morpholin-4-yl-phenylj-acetamide.
Cyclopent-2-enylacetic acid (0.17 mL}, N, N-ditsopropyi-ethylamine (C.50 mL) and
N-[(dimethylamino}-1 H-1.2,3-wriazolo-[4,5-b pyridin-1-yl-methylene]-N-methyl-
methanaminium hexafinoro-phosphate N-oxide (0.55 g) were mixed in dry

N N-dimethyHormamide (3 mL) and stirred under argon for 2 minutes. 2,6-Difluoro-

4-morpholin-4~yl-phenylamine (0.20 g) dissolved in dry N N-dimethyHormamide {2
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4-morpholin-4-yl-phenylamine (0.20 g) dissolved in dry
IV,N-dimethylformamide (2 65 mL) was added to the reaction mixture,
which was stirred at 25C under argon for 16 hours. Ethyl acetate (20 mL)
was added and the organic phase was v washed with saturated agueous
ammonium chloride/water (1:1, 20 mL), water (20 mL), brine/water (1:1,

2 dri If t d purifi
B AT BNy TR 5 5 TOE el Br et 1or 10
bompdithe assawiifersolisad OMSthin} 328N HigstR = B W
% 4 £ 2.02
&@9 aeéh% % 1 C%E%Q 3%%’7’&?9%%93%‘% %w% g@%@%ﬁ?ﬁg’%@r
51776 %HM)%SQM@ PRENGIRE @1, q@aqmv@'mbwwgmmﬁm@wat@

@f%%t%%ﬁé@@ﬂ ¥ dQhsh 021 ¢ {71% yield) of tne title comoound as a whife
2- BlcyC|o£ﬁ 1Jhept -2-yl-N-(2,6- dfiuoro-4- -nxorpholin-4-

Witidle 2 18T 5696, EAIMS () a@mg@ F2OER R
EJLISQD%;%) 9@%.4@1 @tLMB quwm wswammm 4H), 1A43(m,

440, LI nlil 20061 11D, 201 1) 224,01, 249, 344 . aH),

2-Bicyclo[2.2.1Jhept-2- y1 1v7

hyl- phenyl)-acetarnide. 20
&%ﬁ%ﬂf i!tge%t&é%(;i aC(Sa E:V %Z(%%&gé i N-diisopropyi-ethyiamine
(OUA4-micyciandlr. I fhept-2-yI-N-(2, 6- dz}”uoro—ﬂ-mor pholm 4-yl-phenyl)-acetamide.

(gimgthyda~ne)idhl.2.3strigzota 4. 5-bigyaidin-Eylsnetenernrmethyi-

methanaminium hexafluoro- phos hate A--oxide (0.47 g) were mixed in dr

NP tﬁ%tﬂw‘éﬁrﬁmﬂdél(@ﬁtffaﬁ&%meﬁ%ééﬁé% o P hmutes: 21
2:Methyl2 4-merpholin-4syk6rifluomomethyl<pbrenylamine (0.2 819)).
dissolved in dry 25 N,N-din:ethylformamide (2 mL) was added to the
reaction mixture, which was stirred at 25C under argon for 16 hours.
Ethyl. acetate (20 ML) was added and the organic phase was washed
V\éth sat Eed agueous ammonium chloride/water (i:1, 20 mE), water (20
%Pn water (1 1, 20 mL) dried over magnesmm sulfate concentrated

éﬁgﬁ,ptl&g&gg@pound as a white solid. LC-MS (nvz) 397 (MH+) tR =

rUV ELSD) 91%, 98%.
Bmyc 2.2. 1Thept-2-yi-acetic acid {160 mg), N.N-ditsopropyl-sthyiamine (0.44 mL)

and N-{(dimethylamino)-1 H-1,2 3-txiazolo-{4,5-bpyridin-1 -yl-methylene}-N-methyl-
methanaminium hexafluoro-phosphate N-oxide (0.47 ¢) were mixed in dry

N N-dimethyiformamide (3 mL) and stirred under argon for 2 minutes, 2-Methyl-
d-morpholin-4-yi-6-trifiucromethyl-phenylamine (0.18 g) dissolved m dry

N, N-dimethylformamide (2 mL) was added to the reaction mixture, which was stirred
at 25°C under argon for 16 hours. Ethy! acetate (20 mL) was added and the organic
phase was washed with saturated aqueous ammonium chloride/warter (1:1, 20 mL)
water (20 mL}, brine/water (1.1, 20 mL), dried over magnesium suifate, concentrated
in vacuo and purified by flash chromatography to furnish 16 mg (6% yield) of the title
compound as & white solid. LC-MS (m/z) 397 (MH); g = 2.12, (UV, ELSD) 91%
98%.

The following compounds were prepared analogously:
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The following compounds were prepared analogously: 66 Ilb
5-Methylpentanoic acid (2-methyl-4-morpholin-4-yl-6-tifluoromethyl
phenyl)- amide. Yield: 6%. LC-MS (rniz) 359 (MH+); tR = 2.76, (UV,
ELSD) 94%, 99%. 5 1 1 c 5-Methyl-hexanoic acid
(2-naethyt-4-nwrpholin-4-yl-6- tnfluororﬁ%thylphenyl) amide. Yield: 6%.
LC-MS (m/z) 373 (MH+): tR = 3.06, (UV, ELSD) 85%, 99%. lid

yh%?{ﬁ - DeBIION- Rl SRy oS elia=gne-Sriniersareataytmenyi
Hagetamide. Yield: 25%. LC-MS (m/z) 369 (MEf); tR = 2.70, (UV, ELSD)

N o L LR T

(m, 1H), 5.76 (m, 1H), 7.00 (m, IH), 7.13 (m, 1H), 9.23 (s, 1H). 15 lie

Zosope N anctay ool g e vilorometi pheyle.

acétainid rph in-4-yi- uoro p enyiamine
g¥eidd cyciopentylacetyl chloride (1 12 mg) were dissolved in acetonitrile

@.’1@1&) @%%@Wi@%@% @;}é\qg‘ﬁ% f”EE 6}/ n@i@crpwave

process vial. The reaction mixture was d|Iu ed with ethyl acetate (20 mL)
and washed with water (2x 20 mL) and brine (1x 20 mL). The organic

PhRse: MRS FHeoNer MAgNRSHITY SHifaIR, GRACRTRIAALIN VagHR rARE 1) -
purified, gy flash chromatography to furnish 132 mg (52%) of the title
CHFFBEAT as a white solid. LC-MS (m/z) 371 (MT ; tR = 2.87. (V. ELSD)

99941,199%:. 'HC2EIN MRzXS@@ W;,W@QL\I 20.61; 264), 9B, (5124,

@ﬁﬁ%@?&ﬂs Aé }712[%01 ’ ‘(%’gl?%d%iﬂ) %IH)U%M? %égfgfﬁmng
m&&nﬁéﬁ/\iar@brép%ﬂréd%ﬁaﬁ)@buslylfﬂp Mﬂ-[axdlﬁﬁlo' A6idm. 1H), 7.13 (m,

-4-mgtphalira-4 yl-6-hifluoronrethyl phenyl)-amide. Yield: 64%
LC S(m 7) 359 (MR-); tR = 2.86, (TJV, ELSD) 95%. 99%. 'H NMR

1le 2-Cyclopentyl-N-(2-metiyi-4-morpholin-4-vi-6-trifluoromethyl-phemyl-
acetamide.

2-Methyl-4-morpholin-4-yl-6-trifinoromethvl-phenylamine (0.18 g) and
cyclopentyiacetyl chloride (112 mg) wers dissolved in acetonitrile (4 mL) and heated
to 150°C for 10 minutes in a sealed microwave process vial, The reaction mixture was
diluted with ethvl acetate (26 mL) and washed with water (2x 20 mL) and brine (1x
20 mL), The organic phase was dried over magnesium sulfate, concentrated in vacuo
and purified by flash chromatography to fornish 132 mg (52%) of the title compound
as a white solid, LC-MS (m/z) 371 (ME"); tr = 2.87, (UV, ELSD) 99%, 99%. 'H
NMR. (500 MHz, DMSO-dg): 1.20 (m, 2H), 1.31 {m, 2H), 1.60 (m, 2H), 1.76 (m, 2H),
2,11 (g, 3H), 2.24 (m, 1H), 2.26 (d, 2H), 3.16 (t, 4H), 3.73 (1, 4H), 7.00 (d, 1H), 7.12
(d, 1H), 9.16 (s, 1H).

The following compounds were prepared analogously:

11f Hexanoic acid (2-methyl-4-morpholin-4-yi-G-trifluorometnyl-phenvl)-amide.
Yield: 64%. LC-MS (m/z) 359 (MH™); 1 = 2.86, (UV, ELSD) 95%, 99%. 'H NMR
{500 MHz, DMSO-dg): 0.88 (t. 3H), 1.30 (m, 4H), 1.58 (qui, 2H), 2.11 (s, 3H), 2.26
(t, 2H), 3.16 (1, 4H),3.73 (L 4H), 6.99 (d, 1H), 7.11 (4, 1K), 9.17 {s, 1H).
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(500 MHz, DMSO-d6): 0.88 (t, 3H), 1.30 (m, 4H), 1.58 (qui, 2H), 2.11 (s,
3H), 2.26 (t, 2H7), 3.16 (t, 4H), 3.73 (t, 4H), 6.99 (d. 1111), 7.11 (d, IH),
9.17 (s,, IH). 67 1lg 3,3-Dimethyl-N-(2anethyl-4-mo
pholin-4-)il-6-pfluorometlryl phenyJ)- butvramide. Yield: 58%. LC-MS (m/z)
359 (MH+); tR =2.76, (UV, ELSD) 979, 99%. '"H NMR (500 MHz,

DMSO -d0): 1.03 (s, 9H), 2.13 (s, 3H), 2.18 (s. 2H), 3.16 (t 4H), 3.73 (t, 5
Ap K, 37308?7681‘@4)‘?\]7@_[@?@%71{-1?1@ Hf%’%@'iﬁﬁ‘énﬁ fliorometivl-phenyl)-
M&;%D&ﬂuorophenyl) -Ar-(2-methyl-4-morpholin-4-yl-6-trifluoromethyl

(LR EL o) o7, Gt (iR 20 (500 Wi BRSO e 305 (€ AT

:{m HAHDBIBS(): ZHD.} BRI, 4 H) (. B)(d, LB IK), ZFTLE (0 (HIRED, BT7an:,

7- ) xanoic acid
(@%&%%)@6 gt?é%/ lr_%)h%l%}ﬁ phenyl) -amide. Yield: 87%. LC-MS
(mlz) 321 (MH'); tR = 204 (UV, ELSD) 99%, 99%. iH NMR 15 (500 MHz,

DYIS0-6d0) 34884 @E")yl AR AM e DL B 250 2041 &5r§f@t¥7@5?e@l 5

2H), 3. T3 (t, 41), 371 (s. 3H), 3.75 (t, 4H), 6.43 (b, H), 6.49 (b, 1H
QCTFW“ﬁTZ -Cyclopeniyt-N-(2-methox y-6-methyl-4-morpholin-4-yl
pheny! pacetaids. (Yield] 8 19 LCMS (M/(Z) B33 (MEH)7IR 592.087 (MR

R M A R S ERG  H

2H).3.17 (m, IM3L);3WGn(§,E&H) 33. 7, (BE 4P 326048 KD, 1H), 6.55 (b, 111),
8.80 (s, IH). 11kN-("2-Methoxy-6-methyl-4-rorpholin-4-yl
phenyl)-3,3-dinaethyl-butyratnide. 25 Yield: 90%. LC-MS (m z) 321 (MH ;
tR2 H@Em(@a/a@@s?ay@@% -4 HANRIR B0 MHZ DMSTUES): 1.03 (S,

%), 3H oY 7,{ra, A 1 z
6*;4')9%%?{@1 Eo )5%5@( dade g{%ﬁﬂ) e, mgb) , @01 48533, WM ¥Hvin

SR B A A AR 9K g 035 50,223
,m,u;tez,,Yos,e@ﬁ@%z LCIMSH1mY2), 377, (MR =1211 2, 4UN, BESBY99%15).
99%. 'HNMR (500 MHz, DMS0O-d6):1.96 (s, 3H), 3.09 (t, 4H), 3.59 (s,
2H), 3.71 (s, 3H), 3.72 (t, 4H), 6.34 (d, IH), 6.42 (d, IH), 7.19 (m. 1H),
7 40 1002k pe 03NS b thoxy -6 -methyl-4-morpholin-4-yl-phenyl-acetamide.

Yield: 81%. LC-MS (m/z) 333 (ME); tr = 2.06, (UV, ELSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-dg): 1.21 (m, 2FL), 1.5} (m, 2F), 1.60 (m, 2H), 1.75 (m, 2H), 2.03
(s, 3H), 2.21 (m, 1H), 2.23 (d, 2FD), 3.17 (m, 4ED), 3.71 (s, 3ED), 3.77 {m, 4H), 6.48 (b,
1H), 6.55 (b, 15D, 8.80 (s, 1),

11k Ne(2-Methoxy-6-methyl-4-morpholin-4-yl-phenyl)-3, 3-dimethyl-butvramide.
YVield: 90%. LC-MS (m/z) 321 (ME); tx = 1.93, (UV, BLSD) 99%, 99%. 'H NMR
(500 MHz, DMSO-de): 1.03 (s, 9H}, 2.08 (g, 3H), 2.14 (s, 2H), 3.17 (m, 4H), 3.71 {5
3H), 3.78 (m, 4H), 6.49 (b, 1H), 6.55 (b, 1H), 8.73 (s, 1H).

111 2-03, 4-Difluoro-phenyi)-N-(2-methoxy-6-methyl-4-morpholin-4-yl-phenyl-
acetamide.

Yield: 41%. LC-MS (m/z) 377 (ME); tr = 2.12, (UV, ELSD) 99%, 99%. "F NMR
(500 MHz, DMSO-de): 1.96 (5, 35}, 3.09 (1, 4HD), 3.59 (s, 25D, 3.71 (s, 3H), 3.72 (&,
4HD), 6.34 (d, 1ED), 6.42 (d, 15), 7.19 (m, 1H), 7.40 (m, 2H), 9.13 (s, 1H).
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68 1lin
2-Cyclopent-2-enyl-N-(2-methox))-6-methyl-4-morpholin-4-yiphenyl)-aceta
mide. Yield: 27%. LC-MS (m/z) 331 (MH+); tR = 1.91, (UV, ELSD) 96%,
99%. 'H NMR (500 MHz, DMSO-d6): 1.51. (m, 1H), 2.04 (m, 1H), 2.05 (s,
3H), 2.22 (in, 2H), 2.29 (m, 2H), 3.04 {iy, 1H), 3.13 (t, 4H), 3.71 (s, 3H),
3.75 (t, 4H), 5.74 (m, 2H), 6.43 (b, 5 1H), 6.49 (b, 1H), 8.82 (s, IH). lIn .
éf-(’345@6#85%7%75?1?&:{‘z}ﬁiéﬁfé%?iai'ﬁﬁéiﬁ’dr-‘érfﬁwﬁﬂ)g’f%h"ifﬁ;ﬁﬁf?@f@’ﬁ?e“’mld‘z'
Heammide. 1Yialds 149%) 13- WEiimnkz)=359 (MUY¥) HESE)X6%, (9%, BLSI)R
9%, 99%. 'H NMR 10.(500 SO-d6):,1.96 ( )n3.09 .- 4H)
SHNETS RS 580 CBrs A . 4 Py e 02 Ak 707
(th) 251 9.0 (:2HELY 36 i1, 403 T3)7 O(LBEE), ARA.(138D), 5.74 (m, ZH), 6.43 (b,
-Bicycin(2.2. lkent=2-yl:N<(2-methoa7)-6-inethy?-4-morpholin-4-yl
Eﬁ%héy}/ll%g) ﬁ gg%éﬁ%j(esx bl?il@yclo[zz.1]hept-2-y|-acetic acid (0.17 g)
dissolved in oxaly! chloride (2 IM in dichloromethane, 0.7 mL) was stirred

a 25Cfonznoynmnder argnm, Lhe selvenis. werademavedinvacua and

the resulting acid chloride was redissolved in acetonitrile (4 mL) and
FG#EtHERy-6-methyl-4-morpholin-4-yl-phenyiamine (50 mg) was added, 20
Theleastion miurewaseater tal500Tor0, mirlnesin:assealéd NMR

microwave_process vial and then, diluted with I tate, (20 k) -and .
A BCEr (o2 G i B 120 L T Brgarie b’
wWas, drisd avER)naghesiui) stlateit, ddhcériatediin vacedandpubified by
f chromatography to furnish 20 mg (25%) of the title compound as a

white solid. LC-MS (m/z) 359 (MHT); tR = 2.30, (UV, 25 ELSD) 99%,
99r%, "H NMR (500 MHz, DMSO-d6): 1.14 (m, 4H), 1.43 (m, 4H), 1.86

(ﬂ’olﬁbiégggﬁs,’?.??éﬂzg?%r—%-f?@h(’i'ﬁs-%9&10%31—%%f?@ﬁ%»ﬁo%%?ﬂfiﬁk—})tﬁ;e?@&s,
3H), 3.74°(t, 4H), 6.38 (b; 1H), 6.45 (b, 111), 8.74 (s, 1I-). The following

c@?ﬁﬁgﬁuﬁ@s were prepared analogously: 30 llp 4-Methyl pentanoic acid
(Zmeixoxy-Gumethyl4aczerphelior4-yiphenyl-amide.lyY eldr 696 11GaMS
(m/z) 321 (MH ); 1R = 1.99, (UV, ELS 118 %.,.99% 'H NMR 5% Mé_ﬁlg”'” e
DNSERIBF 890 (d, Br), "FaFiRT 3H), 158 (M, 111 208°63R), 224 (t,
24 Bedid d18d 47 O 13H s BiTiEe (i d4f)o 634 2vis radis G648 (haagppitile
8(47r %1% él'nlé)’i—methoxy»6—methy1~4~morph01in-4-yl—phenylamine (50 mg) was added.
The resction mixture was heated to 150°C for 10 minues in a sealed microwave
process vial and then diluted with ethyl acetate (20 mL) and washed with water (2x 20
mL) and brine (1x 20 mL). The organic phase was dried over magnesium sulfate,
concentrated in vacuo and purified by flash chromatography to furnish 20 mg (25%
of the title compound as a white solid. LC-MS (m/z) 359 (MH"); tn = 2.34, (UV,
ELSD) 99%, 99%, "H NMR (500 Mz, DMSO-de): 1.14 {m, 4H), 1.43 (m, 4y, 1.86
(tn, TH), 2.03 (g, 3H), 2.06 (m, 2H}, 2.19 {m, 2H), 3.11 (. 4H), 3.70 (s, 3H), 3.74 (t,
4H), 6.38 (b, 1H), 6.45 (b, 1H), 8.74 (s, 1H). '

The following compounds were prepared analogously:

11p 4-Methyl-pentanoic acid (2-methaxy-6-metiyi-4-moypholin-4-yl-phenylj-amide.
Yield: 66%. LC-MS (m/z) 321 (MH); tr = 1.99, (UV, ELSD) 99%, 99%, HNMR
(500 MEz, DMSO-dg): 0.90 (d, 6H), 1.47 (m, 2H), 1.58 (m, 1F), 2.03 (s, 3H), 2.24 (T,
2FD), 2.13 (m, 4H), 3.70 (s, 3H), 3.75 (m, 4H), 6.42 (b, 1H), 6.48 (b, 1H), 8.79 (s, 1H}
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69 1Iq 5-Methyl-hexanoic acid (2-nsethox))-6-methyl-4-morpholin-4 yl
phenyl)-amide. Yield: 54%. LC-MS (miz) 335 (MH+); tR = 2.26, (UV,
ELSD) 94%, 99%. 'H NMR (500 MHz, DMSO-d6): 0.88 (d, 6H), 1.22 (m,
4H), 1.57 (m, 3H), 2.03 (s, 3H), 2.21 (t, 2H), 3.09 (t, 4H), 3.70 (s, 3H),

3.73 (t, 4H), 6.35 (d, 1H), 6.41 (d, 1H)"8.74 (s, 1H). 5 Example 12 12a

%%%}rg&%{%ﬁr%%gg !ggﬁr(lé[gggﬂjqcﬁ erggg;y—z ~n%or(ghf(|3 i?*zr—%»yl-phenyl}amide.
YAenine42+Ohiorgsbamettndpher) ) 2 < 3-faofopienyl)) deetadtitie (6 TBVIR
-ehlaraethylether (260, p.L) an tassium iodide
e N B e S A AL I Lt heatedhg tegcy
£61)3D.0RifES) i . A0seald)nlicroalie) pTdddss Wikl 6% ahuebus Sodiunt).
bicarbonate (100 mL) was added and the mixture was extracted with
ethyl acetate (3x 80 mL), The combined organic phases were washed
with water (2x 100 mL), brine (Ix 100 mL), dried over sodium sulfate 15
ghdgpncentrated in vacuo. The crude product was purified by flash
chromato(g}gaphy to furnish 236 mg (31 %) of the té;le compound as a
\:f?lfé’fi%fge

WA Lot o e eIy B8 AR YRAZS 86 < OSET 4
INMR ABQEMEER RMS D)1 ZHAy (52 -BH)Iud 0ot A H) e &b s (@H)mB) 7Bis-
%&%@é&%ﬁf%e'ggz@%gf)(gﬁ&wfazs'ggn(%idle'ﬂrog'x]fl%)('\?fér%'ﬁlix&?’% (0 5 .
NGl eiiathyl. irnaipheiindi-y gtenyl): Zcyclopgenin a sealed
yl-acetamideN-(4-Arning-2-Chloro-6:met .Ié h%n )-2-EYC lrac i
Mgy (. BT JRTAch £ b i) A e e (70"
migytwereamixecirabsdiutdyethans (33%h L andhhearsite AFEE fopEses
oyt 0. arsealed, %%&E@g%y?()@ rogesgiaki 29 Jhe CUL XL WAS suifate

concentrated in vacue and purified by flash chromatography to furnish
30 Prg@ITF ottt Tonfeimd d8ie WhHESHIRE ‘E?CLFK’:% Wy asFerhy
(Zl\g\éé)ﬁf%ﬁ%iﬁ% &H%g%%?é%@%%@%%&%&%@%Mlﬂz(:nmm @;@mﬁ; 1
m ,1.51 (m .61 (m . . : 25
(Wi 5o S¥-5 ) G s T 6 (DI BB,
B 9318) (5 | ) 30. TRl 1) Reapents rsed7fordhie prédratidfing7.07 (dt,
PIP9YRdS. MEXales Tri2-oName, Sypplier CAS no. Catno,

12b N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyli-2-cyclopentyl-acetamide.
N-(4-Amino-2-chloro-6-methyl-phenyl}-2-oyclopentyl-acetamide (830 mg), bis-(2-
chloroethylether (3.35 mL) and potassium jodide (470 mg) were mixed in absolute
ethanol (33 ml.) and heated to 170°C for | hour in a sealed microwave process vial.
The crude mixture was concentrated in vacuo and purified by flash chromatography to
furnish 390 mg (41%) of the title compound as a white solid. LC-ME (m/z) 337
(ME™Y: tr = 2,61, (UV, BLSD) 97%, 99%. 'H NMR (500 MHz, DMSC-dg): 1.22 (m,
2H), 1.51 (m, ZHD, 1.61 (m, 2H), 1.77 {m, 2H), 2.11 {5, 3H), 2.25 (m, 15}, 2.26 (m,
2H), 3.10 (m, 4F), 3.71 (m, 4H), 6.80 (¢, 1H), 6.84 (¢, 1H), 9.18 (s, 1K)

Table 1. Reagents used for the preparation of compounds in Examples 1-12.

Mame Supplier CAS no. Cat.no,




70 Name Supplier CAS no. Cat.no. (s)-2,2'-Bis(diphenylphosphino)-1,1'-
Aldrich 76189-55-4 48,108-4 binaphthyl
(2-dicyclohexylphosphanyl-biphenyl-2-y1)- STREM 213697-53-1 15-1145
dimethyl-amine hydroquinine (anthraqumone l,4-diyl)diether Aldrich -
45,670- 5 2 (2 Chlorophenyl)thlomorph%l|ne Array 2TMA S02-1

a7 32 6 CC23902 24 6- TrifluorStitbenzene %ﬁér‘?&h 315- 19?‘60

m,m%@%(c&wwmmvemyfamme Aliirich 579-66-8518-938-1  48,108-4

giﬁg@ﬂg_gppropyi-phenyiamine Aldrich 24544-04-5 37,473-3

%?’i4' 0 Y 2 oY 1145

gy } f:; gﬁ{%n%s-Ammo “3-chioro-5-nitro-benzonitrile Acros 2035238435
PES718088  2-chlorobenzvl chloroformate Aldrich 39545-31-8 49.379-1

2sOhvropHenyreeatecacidialdier 2444c86-2 19,063-2 2-Chlordsiitene
Aldricho2089:-81+énlb064<9 2-Cyclepentene-l-acetic acid AldrichMA-502-1
13668:6d:6 C11,28~-2 2-Methoxy-6-methylphenylamine Aldrich

m/v lg'bfnﬁfanﬁnth\-/?aal(‘pﬁccar?ﬁAl.dr|r~h 581-06-4.31 791 -8 ’" :
2"ﬁﬁgﬁ%ﬁﬁﬂ’fﬂt’)‘?ﬂ?&“ﬁydrochlorlde AT 2FMA-0 26,180-7

Z PRetiylthromrrpholine hydrochloridéiigray - 2TMA-0%f-2 14.938-1
&Emﬁr&%m@memhoune hydrochlaride Array - 2Ba%hAsP03-17.473-3

%@xﬁr&ﬂ&&f&h&%&ﬁﬂ&ﬂ&%&ﬂ%xﬁ&'%@“C” 161712-75-U 495, 10Zliscie-L
IoropP]enCyt)proplonlc aC|d ABCR 21640 48-2 TWC2425

A DRINGTOPFE TSI HE Aldrich®807-30-7 2810003 4200050
34\ Diftborohhenyiacetie acid ABCR688193-5 F0287#7-31-5 49,3791

2-Chlorophenylacetic acid Aldrich 2444-36-2 19,063-2
2-Chlorostyrene Aldrich 2039-87-4 16,067-9
2-Cyclopentene- i -acetic acid Aldrich 13668-61-6 Cl1.285-2
2-Methoxy-6-methylphenylamine Aldrich SO868-75-C 36,008-0
2-Methvi-6-(rifleoromethyl)phenylamine ABCR - FOS17IPF
2-Naphthylacetic acid Aldrich 581-96-4 31,791-8
2-Phenyimorphoiine hydrochloride Array - 2FMA-G-1
2-Phenyliiomorpholine hydrochlorids Array - 2TMA-G-1
2-Pyridin-3 ~yithiomorpheoline hydrochioride  Array - 2TMA-PO3-1

3-(3,4-Difmorophenyi)-propionyl acid Aldrich 161712-73-0 £5.702-7
3-{3-Chlorophenyljpropionic acid ABCER 21640-48-2 TWC2623
3{Trifluoromethyliphenyiacetic acid Aldrieh 351259 19.335-6
3.4-Dichiorophenvlacetic acid Aldrich 5807-30-7 28,000-3
3.4-Diflucrophenyiacetic acid ABCR £58-03-3 FO2874E
3,4-gifluorephenylboronic acid Aldrich 168267412 46,508-9
3,4-Dimethylphenyiacetic acid Vitas-h 17283-16-8 TBROOISTY
3.5,5-Trimethylnexancic acid ACTOS 3302-10-1 269440250
3-bromophenylacetic acid Aldrich 1878677 28.886-1
3.Chiorophenyiacetic acid Aldrich 1878-65-5 C6,335-8
3.Cycichexylpropionyl chioride Agros 39098-75-4 35071-0250
3-cyclohexylpropionyl chloride Acros 39098-75-4 35071-0250
3-Cyciopentylpropiony! chloride Aldrich 104-87-2 26,8592

3-Hihylpentanoic acid Narchem 58888-87-2 58888-87-2




3,4-difluoronhenyl ooronic acid Aldrich 168267-41.2 46,508-9
3,4-Dimethylphenylacetic acid Vitas-M 17283-16-8 TBB000367
3,5,5-Trimethylhexanoic acid Acros 3302-10-1 26944-0250
3-bromophenylacetic acid Aldrich 1978-67-7, 28.886-1
3-Chlorophenyiacetic acid Aldrich 187865 06,335-9
3-Cyciohexylpropionyl chloride Acros.39098-75-4 35071-0250
3igyelohexylpropionylchloride Acros89898-75-4 3507190250 “aHno.
3—@ya@ﬁ@igtaélwmmnyl chlorlde A|dﬂ€d§tc]304 97-2 26859}3 24,804-5

§4 g&ﬁ tpleny’ Rﬁmfh ?oentanom and Aldrich 105-43-1 %124%'; 3 ’
FEfIPREAYIBGEBRIC acid Aldrich 47993-03-8 3944604 36.960-8
4EFnfluoretivethyBstyrene Aldrich 402458-6 36,960285¢-19-8 19.237-6
%Iémgné«,}aa&kmemywmne AICTCT24596-19°8 T8ZS7360 i1

ffﬂlf(‘i’ﬁ?ﬁﬁlépfy’fﬁ‘}i?&ﬂf‘c acid Aldrich 1‘%@ 53 141.755% %f"-lFIuoréslfﬁseﬁe
AMdilskes08299-2 15.579-9 4-Methylprtanoic acid*Atdiich 646-07=1""
24 MEB2Aerd-Nitre:2 - (triftuoromethyl)-pheaylamine Algrehi121-01-7782-7
IS8R ZQ(trﬁ‘ﬁBﬁﬁQefﬁyms @Wrﬁwylammgnﬁloncn IIPZ-14,06458,657-

4 fnl\llhnrn ic :\r\nrl Al ich-5720.0E5.Q 39 362-2 e
, BOTO teh-5-/20-65-839,:362-2-5-1 wl_léuw actd ?ﬂ.f&d_-m"

| CAIRER

CAIGFORSFRARS Aldrich 501-53-1 11,9é§158¢nBicyciofzrﬁﬁﬁéﬁt-z-vl-%{%z‘eﬁﬁ“c“
abitisAdoinctrit 007-01-8 12,726-4 Bis«gtsiomoetlrylyethétAldrich #4%14-19
7331&%&%}51@13:,((2 cnloroethyl)etnerwtdnch 111-4424-046113-4 3527

005-3%70:29197-00D053-5

Bieyclo(2.2, 1 hepi-2-vi-acetic acid Aldrich 1007-01-8 12,7264
Bis-(2-bromoethyhether Aldrich 5414-19.7 38.220.3
Bis-(Z-chioroethyljether Aldrich 111-44-4 C4,115-4
Bis(dibenzyiideneacetonejpaliadium Acros 32005-36-0 29197-0050
Bromine Aldrich TT26-95-6 20,788-8
Butyl chloroformaze Aldrich 5G2.34.7 18,446-2
Butyry! chloride Aldrich 141-75-3 23,6349
Carbamic acid rerf-ouryl aster Aldrich A745-15-5 16,730-8
Chloroacetyl chiorids Alarich To-04-9 10,448-3
Cycloheptylacetic acid Lancaster 44031-20-1 15553
Cyclohexyl-acetic acid Aldrich 5292-21-7 C10,450-7
Cyclopentylacety} chioride Lancaster 1122-98-2 14562
Heptanoic acid Aldrich 111148 14,6870
Hexanoyl chloride Aldrich 142-61-0 284659
Morpheling Aldrich 110-951-8 25,236-0
m-Tolylacetic acid Aldrich 621-36-3 T32,809-1
N-{{Dimethyiamino)-1 F-1,2,3-irfazolof4,5-b]  Fluka 148893-10-1 11375

pyridin-1-yimethylene}-V-

methyimethanaminivm hexafluorophosphate

N-oxide
N-Bromosuccinimide Aldrich 128-08-5 BE,125.5
Oretanoic acid Aldrich 124-07-2 15,375-3




Bromine Aldrich 7726-95-6 20,788-8 Butyl chlorofonnate Aldrich 592.34-7
18.446-2 Butyr3'1 chloride Aldrich 141- -3 23,634-9 Carbarnic acid
serf-burvl ester Aldrich 4248-19-5 16,739-8 Chloroacetvl chloride Aldrich
79-04-9 10,449-3 Cycloheptyiacetic acid Lancaster 4401-20-| 15553
Cyclohexyl-acetic acid Aldrich 5292-21-% 010,450-7 Cyclopentylacetyl

chloride | ancaster 1122:99:2 14562 Hentanaic acid Aldrich 111-14-8
P42887-0 Hexanoylchloride Aldrich $#21-0 29,4658 "Rorpholiri&"Aldrich

I)l.@f,@ah&% 236 0 m- TonIacetlc aeimrAldrlch 621 7365-"88T3 809-1,042-0

Kﬁ%ﬁ“ﬁﬁh@‘?"ﬁ 15,375-3 /2 Name ‘gi}fbcﬁller CAS 111%3 @at no. Cﬂﬁl\/f
chirorideraldiith 79-37-8 32,042-0 paliaeium(ll) acétatedAldrich 339%:31-3
Z@;ﬁ&ﬁn%sae{m&mmw@hbnde AIdI’IChF\ 6id8:29-9 15 73])&L:7 o@%enylmm

i T

AIAARRSE8.9 T3,595-5 p- TolylacééFé‘%d Aldncﬁ%ﬁ 47-9 T33 8&16 5
Pyridime>Beborowic acid Asymehem 169XiR8-7 1113%7-8adium 1347

iSRG HTOXy SO Jaikimmniem AldriahiZ2 722-98-L12:680-3 19,6193
hydride (70% in teluene)

Sodium dithionits Aldrich 7775-14-6 15,795-3
Stannous(I) chloride dihydrate Aldrich 10025-69-1 20,803-5
Teri-buty} hypochiorite VWR 507-40-4 081328

Tert-butylacetyl chioride Aldrich T065-46-5 BE,&8G-2
Thiomorpholine Aldrich 123-90-0 19,6274
Thionyi chlorids Aldrich TT16-05-7 23.046-4

Thiophene-2-aceryl chioride Aldrich 3%098-57-0 16,5995
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hydride (70% in toluene) Sodium dithionite Aldrich 7775-14-6 15,795-3
Stannous(ll) chloride dihydrate Aldrich 10025-69-1 20,803-5 Tert-butyl
hypochlorite VWR 507-40-4 081328 Tert-butylacetyl chloride Aldrich
7065-46-5 B8,880-2 Thiomorpholine Aldrich 123-90-0 19,627-4 Thionyl
chloride Aldrich 7719-09-7 23.046-4 T?ﬁophene 2-acetvichloride Aldrich
39098-97-0 19,599-5 73 In vitro and in vivo testing The compounds of the
invention have been tested and shown effect in one or more of the below

Roskels: ﬁgl%iy@gf{ygﬁﬁlgrough the KCNQ2 channel. This exemplifies a
KCNQ2 screeni protocol for evai\J ating compo nds of resent

PR ABROTHE SbU HGHERCE 1 B S B GR G KB R BOre ©f
ﬁkm‘hﬂeiwam@twms carried out according to a method described by Tang et
al. (Tang, 10 W. et. al., J. Biomol. Screen. 2001.. 6, 325-331) for hERG
potassium channels with the modifications described below. An adequate
ReksdbrecfDHOheellgls thiol - EXffEsshagwaitage-gated KCNQ2 channels

were plated;ata depsipysufficient E&é@%gﬁd? emuaeﬁﬂ %@H;E)lﬁ}fﬁrs gndhe

day of the 15 experiment. Cells were seeded on the day béfore the

SXPEFHENEHHR ARG EaSHItR LHEH AT SBRBY DY EF i GHE U e daYy S the
QXREHIMeRHGRYS Wwerswashed with & HMSheeniaipingdsffernCella weisg,

pre-incubated with drug for u nd the b efflux was
stimtitted’ by '44Ubi il ée%é b SRR G B S e

preskheaiofdiugfir-dddidonal 30 minutes. After a suitable incubation 20
period, the supernatant was removed and counted in a liquid scintillation
counter (Tricarb). Cells were lysed with 2 mM NaOH and the amount of
86IR bdsyasicoumtsa o THE Cetativetaftuswas tadcrtitgd-gated KONQ2 channels

(@%E’% &%8 GR PM@H@@&&F’M&%@! REMAAL{CRMSUReAGRMSUR Y of the

1smM KC)* 100-100. 25 The compounds of the invention have
AFETHED! |6g§smerﬁ 20050 AMIDMAROSERIEAE RRSSTHIR IO MR A e in

many.cases iess:thatn2 0Nl ACordinghy he GONRUAES washed with a

HB SS-containing buffer. Cells were pre-incubated with drug for 30 minutes and the
SR T efflux was stimulated by a submaximal concentration of 15 mM KCl in the
continued presence of drug for additional 30 minutes. After a suitable incubation
period, the supernatant was removed and counted in a liguid scintiliation counter
(Tricarb). Cells were lysed with 2 mM NaOH and the amount of 8Rb" was countad.
The relative efflux was calcuiated ((CPMaper/ { CF Maupert CPMeein)) Cmped

(CPMouper/ (CPMeupert CPMeen) }smyi ko) ¥100-100.

The compounds of the invention have an ECsp of less than 20000 nM, in most cases
Jess then 2000 nM and in many cases less than 200 nM. Accordingly, the compounds
of the invention are considered to be useful in the treatment of diseases associated

with the KCNQ family potassium channels.

Electrophysiological paich-clamp recordings in CHO cells

Voltage-activated K.CNQ2 currents were recorded from mammalian CHO cells by use
of conventional paich-clamp recordings techniques in the whole-cell patch-clamp
configuration (Hamill OP et.al. Pfligers Arch 1981, 391: €5-100). CHO celis with

stable expression of voltage-activated KCNQZ2 channels were grown under normal
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of the invention are considered to be useful in the treatment of diseases
associated with the KCNQ family potassium channels. 30
Electrophy>sioiogieal patch-clamp recordings in CHO cells
Voltage-activated KCNQ2 currents were recorded from mammalian CHO
cells by use of conventional patch- claﬁfp recordings techniques in the
whole-cell patch-clamp_configuration (Hamill OP et.al. Pfdiegers Arch

RGPl igtp CoBIIEmS IO dBRENRIMES SpA0IECEBFSITTRIP VoI RcROMtEES

1K€&é%2a@d&amﬁkﬁgvgr@mwtu§gi@ﬁ REEMa{ deell Guliersonditionsdps up
mcubators and u &gafor electrophyS|oIog|cal recordings 1-7 days

t8fte Giating: REREZISStassitim ChdnHar WerePRiRiiea %%&P&‘a’é"&é‘ﬁs
Theddias rpa%lmt\ézlrﬁ;atmeeme nes ef Ba2d MmAL(@RIThltanTpp sOt0 Ok isereece

5%3?\%3&03 mnce%%lI gnﬂfl etweng’é@?]]gshc‘f;/ e%ﬂ“gtgé fect: rogrggftl?llcl)(’;?c;?t

affeptytideoved byathatedompoiundpweracevaloEiadvoliagariotissprar Binbiers
of:bg: vellagesactivaled KONQeR, crirenh EIReS AlMRIa e 0060 the

activation threshold for the current and on the maximum induced current
Wersiidredvey SERTBlOTIeEoRpounds of the invention have been
tested in this test. A left-ward shift of the activation threshold or an

mcrea e in the maximum induced potassium current is ex ect
%%Oaa%ﬂw% &ﬁﬁ&ﬁ%?ﬂ%%b&‘r’ﬁsga%tﬁﬁf? & i (e ?%tp‘aaﬁﬂéds

siﬁﬁfuf m&mﬂm@mmeme@sed ﬁﬁt&’mahaﬁﬁ\tﬂymﬂﬂ(ﬁv emﬂlﬁmslﬁothssmm

Eleetro siologicat recordi NQ2 KCN /KC

T e L P P O SRR P e e

KONQSEurreits ineliecrecovdadifaesenoposzbBoytEs fﬂ}é@l@d%ﬁh

MRNA coding for KCNQ2, KCNQ2=KCNQ3) or KCNQS ion channels
(Wang et al., Science 1998, 282, 1890-1893; Lerche et al., J 20 Blot
Ehstropbovicivsicab sowmiys KOKNSKIRANGHRANSOE S R EIYES
RRIASSIM, Gaappgls were activated by voltage steps from the membrane
holding potentlal (between - 100 mV and - 40 m Nﬂ?.;u pto=r40 mVin

el eHE S0 ThVA Cor 59 574 profdof) e Bt BRYSIBIBBIEAI o
ﬁé@@@%@ﬂésﬁﬁﬁ&@eﬁ@ﬁtﬁ@hﬁhﬁ&wmmlKEIEI@UQnI%N ousiparanieters

E{ % ?ﬁlilaegﬁe%%y on aﬁa’g(::‘tl\llva%onzfﬁres Qél%”l?‘%)gr?hﬁgégrlre S}%‘é{%ms
Biol Chem 2000, 275, 22395-400). KONQZ, KCNQ2/KCNQ3 or IxCNQD potassium
channels were activated by voltage steps from the membrane holding potential
(between — 100 mV and — 40 mV) up to + 40 mV in increments o 0mV{orbya
ramp protocol). The slectrophysiological effects induced by the compounds were
evaluated on various parameters of the voltage-activated KCNGZ, KCNQ2/KCNQ3
or KCNQS currents. Especially effects on the activation threshold for the current and
on the maximum induced current were studied.

The hyperpolarizing effects of some of the compounds were also tested directly on the

membrane potential during current clamp.

Maximum electroshock

The test was conducted in groups of male mice using corneal electrodes and
administering a square wave current of 26 mA for 0.4 seconds in order to induce a
convulsion characterised by 2 fonic hind limb extension (Wlaz et al. Epilepsy
Research 1 998, 30, 219-229),
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on the maKimu n induced current were studied. The hyperpolarizing
effects of some of the compounds were also tested directly, on the
membrane potential during current clamp. 30 Maximum electroshock The
test was conducted in groups of male mice using corneal electrodes and
administering a square wave current of 26 mA for 0.4 seconds in order to
induce a convulsion characterised by a tonic hind limb extension (Wlaz et
al. Epilepsy Research 1998, 30, 219-229). 75 - Pilocarpine induced
yﬁ@;gﬁgﬁ,&mgmmged seizures are induced by intraperitoneal
|nJect|on of piloc rpjne 250mg4 S of male mice and.o
B SRR R SR TR P e T et S S GorSP T

Ina perlo

26URMAS (Stames alf ﬁhﬂamﬂaeatmmb&oohgrfmsaqzzarﬂjacmfeha\vi’@uh@gm s
21- 325) ectrical. s -thresh A medification ofdthe, ..y and
? he- down}*%ae?ﬁ n&lgl?ga%%atttlon Research%%S? ?Le(?)n 113 f

ﬁﬁéswwewﬁmd@eﬁ@ﬂnélbhe medlan threshold to induce tonic hind-limb

extension in response to corneal electroshock in groups of male mice.

The first mouse of each é;iroup received an electroshock at 14 mA, (0.4 s,
Bevriradrdinas otbserbel 6f'seizure activity. If a seizure was observed

Ahg Gurertmas e Hﬁ%&)&dv{fﬁ&z@lﬁBQIQ‘@%&amﬁw&eRhﬁmeﬂeﬁenm:h 1957,
seizure was observed then the curre increased b 5T
IS roo St SR TR 87 gﬁ'i”flh{%gm(ﬁ ?f%et reatm mIXc e Qﬁmlm

ment group. emlca
iselzsensthie Shﬁ{éatefk&v'ﬁhe‘qﬂmiesh otdgiose olpeniyte ibtefrazoleussqiived:
to induce a clonic,convulsion wa sure med nfusion.af: or seizure
%fgﬁ*ﬂi/fgﬁee“ traone %r t t%l%nﬁﬁgmlgﬁe into 20 a Iateralrgélfe\:}gﬁl
aftigroups ofsirale mm@}qméﬂeﬂ cHPRaratEaREPRalit By 1986,

%%&Q“ 06«\95}% JAsnyadala kindlipg,Rats wndenwventksareeryiterimplaniation..

tri po ar electrodes into the dorsolateral 25 amygdala. After surgery the
Bhimnpecrares ARTEFAE $debYR L Batdte thig ‘ti_I}F FatsPreceived either

varying doses of test compound or the drug's vehicle. The animals
Chemical sefzure -threshold test

The threshold dose of pentyienstetrazole required to induce a clonic convulsion was
measured by timed infusion of pentyleneietrazole (5 mg/mbL at 0.5 ml / minute} into
a lateral tail vein of groups of male mice (Nutt et al. J Pharmacy and Pharmacology
1986, 38, 697-698).

Aomyedala kindling

Rats underwent surgery 1o implantation of tri-polar electrodes into the dorsolateral
amygdala. Afier surgery the animals were allowed to recover before the groups of rats
received either varving doses of test compound or the drug’s vehicle. The animals
were stimulated with their initial after discharge threshold + 25 pA daily for 3-3
weeks and on each occasion seizure severity, seizure duration, and duration of
electrical after discharge were noted. (Racine. Elecrroencephalography and Clinical

Neurophysiology 1972, 32, 281-294),
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were stimulated with their initial after discharge threshold + 25 A daily for
3-5 weeks and on each occasion seizure severity, seizure duration. and
duration of electrical after discharge were noted. (Racine.
Electroencephalog7aphy and Clinical 30 Neurophysiology 1972, 32,
281-294). 76 Side effects Central ner/8us system side-effects were
measured by measuring the time mice would remain on rotarod

Bisisaefhecis (Capacio et al. Drug and Chemical Toxicology 1992, 15,

& 44200086 SRaasuingrthalr Iacomolonaativth Dy GOMNING e MWNReTId

of infra 5 red beams crossed in a test cage (Watson etal. N
KEGHB FR AP HIAE BT O0 - AR08 69 A 518 iy BRI CHERAR (i'thé >
animals; cene hady tempaiaturahthe cermipeundoreiadneasuied iy infra-
either rectal probe or implanted radiotelemetry transmitters ble of
FRRLEHG e pERA TS (REe By AT By IS8, e BERAL T 3001,
73691773 b A)yrdRhaimacokinnetiesafihejpharmbohkinepcrpropertids of
the compound wer rmined via. i.v. and p; '

e et AR A e e
RrSmAss rerai s mearrad stemaiAbEa (seMSIMS 1877y @ldims 1
Asihstituigdmorpheting or thiomorpholine derivative of the general

formula 1 R2 NX (Z2)g~ ~R3 CN R1WR4 5R7 R6R5 wherein
Pharmacokinetics

The pharmacolinetic properties of the compound were determined via. 1.v. and p.c.
dosing to Spraque Dawley rats, and, thereafter, drawing blood samples over 20 hours.

Plasma concentrations were determined with LC/MS/MS.



gisOorl; WisOorS: Xis CO: 10 Z is O; Rl is selected from the group
consisting of halogen, cyan, C1 6-alk(en/yn)yl, C3_8-cycloalk(en)yl,
C3.3-cyeloaik(en)yl-Ci_6-alk(en/yn)yl, halo- C1-6-alk(en/yn)yl,
halo-C3_$-cycloalk(en)yl, han-C_S&e;ycloalk(en)yl 15 C16-alk(en/yn)yl,
Cl_6-alk(en/yn)yloxy, C3_3-eycloalk(en)yloxy and

ABycloalk(en)yl-Cl_6-alk(en/yn)yloxy; R2 is selected from the group
consisting of halogen, cyano, Cl-6-alk(en/yn)yl, C3_s-cyeloalk(en)yl,
C3_g-cyc|oa|,k(§£gyi-CI.6-alk(en/ n)yl, halo 20 C-6-alk(en/yn)yl,
Thalo-c3 5628y W@@?ﬂ1%|85g§%?%%1ﬂ?£%¥%Yf el gragrpyformula
Ci_6-alk(en/yn)yloxy, C3_$-cycloalk(en)yloxy,
C3.8-cycloalk(en)yl-C-6-alk(en/yn)yloxy, optionally substituted phenyl and
optionally substituted. pyridyl; whereiffphenyl and pyridyl are optionally
substituted with one or more substi "fng{e %r%tly being halogen, 25
C1 6-alk(en/yn)yl, C3.8-cycloalk(e _
C3_8-cycloalk(en)yl-Cl.6-alk(enyn)yl; R3is selected from the group
consisting of Clio-alk(en/yn)y Bécycloalk(en)yl, Ar-Cl_6-alk(en/yn)yl,
Ar-C3.8-cycloalk(en)yl, Ar-G3. Eﬁ/’?:loalk(en)yI-C@@-aIk(en/yn)yl and Ar,;
and 78 each of R4, R5, R6 and R7 is independently selected from the
group vaemsisting of hydrogen and At; Ar is selected from the group
consistin o{g qolptionally substituted phenyl, 5 optionally substituted
naphti%/ll, opﬁoﬁally substituted pyridine, optionally substituted thiophene,
option&ysdulstiiuted furan, optionally substituted thiazole, optionally
substi%tiedc linoline, optionally substituted indole, optionally substituted
2,3-dihydsro- enzofuran, optionally substituted pyrimidine, optionally
substitGted’pyrrole and optionally substituted oxazole; 10 wherein the
substituents are independently halogen, Ci.6-alk(en/yn)yl,
C3-s-cycloalk(en)yl, C3.8-cycloalk(en)yl-C1 6-alk(en/yn)yl, halo-Cl_6-

R1 is selected from the group consisting of halogen, cvano, C;4-alk(en/yn)vl,

Ci.g-cycloalk{en)yl, Csg-cycloalk(en)yl-C; ¢-alk{en/yn)yl, halo-
Cie-alk(en/yn)yyl, halo-Cs.g-cycloalk(en)vl, halo-Cs g~cycloalk(en)yl-
Cre-alk(en/yn)yl, Cyg-alk(en/yn)yloxy, Csg-cvcloalk{en)yloxy and
Cig-cycloalk{en)yl-Ci g-alk{en/vn)yloxy:

R2 is selected from the group consisting of halogen, cyano, Cg-alk{en/yn vl
Cig-cycloalk{en)yl, Cig-cycloalk{en)vi-C.s-alk{en/yn)vi, halo-
Cig-alk(en/yn)yl, halo-Cs.g-cyvcloalk(en)yl, halo-Cs.g-cveloalk(en)yl-
Ci-alk(en/yn)yl, Cis-alk(en/yn)vloxy, Csg-cycloalk{en)yloxy,
Cs.g-cycloati(en)vi-C; 4-alk{en/vn)yloxy, optionally substituted phenyl and
optionally substituted pyridyl;, wherein phenyl and pyridyl are optionally
substituted with one or more substifuents independently being halogen,

Cjs-alk(en/yn)yl, Csg-cvcloaik(en)yl or Csg-cycloalk(en)vl-Ci ¢-alk(en/yn)vl:

R3 1s selected from the group consisting of Cy_jg-alk{en/yn)yl,
Csg-cycloalk(en)yl, Ar-Cjg-alk(en/yn)yl, Ar-Cig-cycloalk(en)yi, Ar-Cq g
cycloalk(en)yi-C, ¢-alk(en/yn)yl and Ar; and
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alk(en/yn)yl, Cl.6-alk(en/yn)yloxy or C3.8-allc(en/yn)yloxy; as the free
base or salts thereof. 15 2. A compound according to claim I. wherein R3
is selected from the group consisting o,f C.1o-alk(en/yn)yl,
Ar-C1_6-alk(en/yn)yl and Ar. 3. A cegnpound according to claim 2, wherein
R3is Ci_io-%lééen/ n)yl. 2Q 4. A compound according to claim 2, wherein
R3 is Aie P68 Iak%gnf?ﬂﬁﬂdé%w%mﬁ&mmmm@%%%gmrein
R3is A@naﬁtﬁ}g/bp@yﬂmggﬂchﬂ@mding 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
substityted 2i3caibYelie: thenzofurasmandrepivnalbnsubsitiedhiophane.
307.A coﬁwund according to any one of claims 1-6, wherein any Ar

may b8PUERA i HE R OREPBH o Lorbt uREL G e pahnn P BEfseiby

arlnongixlit(aai?ge;m T}%@}ﬁﬂf&@@ﬁﬁ@h&lm (?{Q:ﬁkugemﬂﬁmwbﬁﬂ%y slubstituted
Cl_6-alk(en/yn)yloxy. 8. A compound, according to any one of claims 1-7,
Wﬁeremla%%l%@%@%y@}w é&h%ﬁ&ffﬁ HEEGHRR 'lmlaﬁak&f%%gli@%
whereispdgallykabAieasapnantacaeesing Riany (e 5l aibsttat:d
wherein W is an oxygen_atom. 11. A compound according to any one of
claimsPYEgIHE SR RS SHORIUF SO CI2AK CBHSBING SRLBHIE 17 te:
any onehefglaimssibidahereniRidscsaleetedfrosan 10, thaigrenpn)yi,
consisting of halggen, no, Cl_6-alk(en [, halo- Ci_6-alk(en/yn)yl
BT SA TE K B LA Bl siherein
Rl is Cyikcadkean/yyk-diadd iy etimpound aataeding @iy one of claims
| -13, wherein R2 is selected from the group consisting of halogen, cyan,
Cl_6-alk(en/yn)yl, halo- Ci.6-alk(en/yn)yl, Cj_6-alk(en/yn)yloxy, optionally
substitag etk gherdsand septigrady substituted pyridyl.

2. A compound according to claim 1, wherein R3 is selected from the group
consisting of Cy.jp-alk(en/yn)yl, Ar-C,¢-alk(en/yn)yl and Ar.

3. A compound according to claim 2, wherein R3 is C;.jp-alk(en/yn)yl,

4. A compound according to claim 2. wherein R3 is Ar-C; g-alk{en/yn)vi

5. A compound according to claim 2, wherein R3 is Ar.

6. A compound according to any one of claims -3, wherein Ar 1s selected from
the group consisting of optionally substituted phenyl, optionally substituted
naphthyl. optionally substituted pyridine, optionally substituted 2.3-dihvdro-
benzofuran and optionally substituted thiophene.

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, Ci¢-alk{en/yn)yl, halo-C; ¢-alk(en/yn)yl and C;g-alk(en/yn)vioxy.

8. A compound according to any one of claims 1-7, wherein g s 0.
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20 15. A compound according to claim 14, wherein R2 is
Cz_6-alk(en/yn)yl. 16. A compound according to claim 14, wherein
optionally substituted phenyl and optionally substituted pyridyl may be
substituted with one or more substiyents independently selected among
halogen and Cl.6-alk(en/yn)yl. 25 17. A compound according to any one of
“claims’ 1 SPBIRRINRAGiTF PEA B8 & 318t OB MBS Y8 YRTE I AdErd
according to any one of claims 1-17, wherein R5 does not 30 comprise
At. 19. A compound according to any one of claims 1-18, wherein R6 does
ot cotisHRROARIEECIEI Lo ABORRRICACEE To iy BheMolRifRy 2en
1-19, wihetein R7 does not comprise Ar. 21. A substituted morpholine
derivative according to claim 1, wherein 5 gisOorl; WisOorS; X is CO;
ZisO: Rl and R2 are independently selected from the group consisting of
lhalogen c3@haladGcbralkien/ ¥nybne or alkien/ymyhapeeyany; R3 is
selected from the group consisting of Ciro-alk(en/yn)yl, Ar-C1.6-
alk(enHYFLATRE and R4, R5, R6 and R7 are independently selected
from the group consisting of hydrogen and Ar; 15 or salts thereof. 22. A
compound according to any one of claims 1-21, said compound being

]§e| ectéﬁcﬁf}}ﬂw %8@%@%908?‘ of clazms 1-11, wherein R1 is seleCted from

N-(2-Brerees-dproesphalin-d-ykhriefluoranaethyl -aheayhd4 niuero phenyl)-
20 acetarniflie; 3-(3)VA}-Diquoro phenyl)-N-(Z, 6-dimethyl-4-morpholin-4 yl

phenysj-i"’“a k(en/yn)vi and C,¢-alk{en’yn)yioxy.
i3. A compound according to claim 12, wherein R1 is C;4-alk{en/yn)yl.
4. A compound according to any one of claims 1-13, wherein K2 15 selected from

the group consisting of halogen, cyano, Cy-alk(en/yn)yl, halo-
Cre-alk(en/yn)yl, Ci¢-alk{en/vn)yloxy, optionally substituted phenyl and

optionally substituted pyridvl.
5. A compound according to ciaim 14, wherein R2 is Cy¢-alidlen/yn)yl.
1e. A compound according to claim 14, wherein optionally substituted pheny! and

optionally substituted pyridyl may be substituted with one or more

substituents independently selected among halogen and Ci.¢-alk(en/yn)yl.

17. A compound according to any one of claims 1-16, wherein R4 does not
comprise Ar.
18. A compound according to any one of claims 1-17, wherein RS does not

comprise Ar.

19, A compound according to any one of claims 1-18, wherein R6 does not

comprise Ar.
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propionamide; (2, 6-Dimethyl-4-morpholin-4-))I-phenyl)-carbamic acid
butyl ester; 2-(4-Chlorv phenyl)-N-(2, 6-dimethyl-4-morpholin-4
ylphenyl)-acetarnide; 25 N-(2,6-Dimethyl-4-morpholin-4y1 phenyl)-2-(4
fiuorophenyl)-acetarnide; N-(2, ”

6-Dimethyl-4-morpholin-4-yl henyl)-g-thiophen-z- l-acetarnide;

(2, 6DiBEYA- T HBRI ARG B ind thystiedhfidass not
Hexanqigpgié (85, 6-dimethyl-4-morpholin-4-yl phenyl)-amide; (2,
6-Dimethyl-4-morpholin-4ylphenyl)-carbamic acid benzyl ester; 30
(2,6-Dimethyl-4-morpholin-4-ylphen))l)-carbamic acid 2-chloro-benzyl
zaster; Baudstiiipe v RQieave according to claim 1, wherein
(2,6-dimethyl-4-morpholin-4ylphenyl)-amide; Octanoic acid (2,
6-diméthy/ L2 morpholin-4-ylphenyl)-amide: Heptanoic acid (2,
6-dimeghyd-d-prarpholin-4-yl phenvl)-amide; 81
N-(2,6-Dimethyl-4-morpholin-4 ylphenyl)-2phenyl-acetamide 2-(3,
4-Dichiotd bhenyl)-N-(2, 6-dimethyl-4-morpholin-4yl phenyl)- acetaride;
2-(4-Altyloxy-3-Chloro phenyl)-N-(2,6-dimethyl-4-morpholin-4yl phenyl)- 5
acetamide; Ngi,6-Dimethyl-4-morpho|in-4-y|phenyl)-2-(3-triﬂu,oromethyl
ph enyﬁ-l sk iﬁé;lﬂﬁ?ﬁ?lﬁiﬁmﬁﬁ&?ﬁiﬁ%ﬁ’ﬁh&ﬁﬁ&% consisting of haldgen,
phenviaoraphirlenh yiacetaamida;/3:43-&lekanhenyl)-N-(2,
6-dimethyl-4-morpholin-4-yl phenyl) 10 propignamide; _N-(2,

6-Dim&thy -3 HgHY 6%??.219ﬁfafﬁéﬁﬁ922%*63511&-aﬂﬁéﬁﬁgﬁlbﬁ?@éwﬂaégf&ﬁrae;
2-(3-BroirnarheryirN-(2:eugtimethyl-4-morpholin-4-ylphenyl)-acetamide;
2-(3-Chlorgphenyl)-N-(2, 6-dimethy|-4-morpholin-4-yl phenyl)-acetamide;
15 N-( ﬁ)sﬁmnf%%ﬁyﬂﬁ(mﬁp ﬁ?&f)ﬁmg]niﬁﬁ)@ﬁtﬁd«?m@aiést%@eﬁ%s@;ng of
6-Dimethifb4emeraholin-4-yl phenyl)-2-m-tolyl-acetamide;
2-(3.4-DifILioerhernvI)-N-(2,

6-dimethy 4 MEtHolin-4-ylphenyl)-acetamide; Rl
(2,6-Dimethyl-4-morpholin-4ylphenyl)-2-(3fuorophenyl)-acetamid(,;

22, A compound according to any one of claims 1-21, said compound being
selected from the group consisting of:
N-(2-Bromo-4-morpholin-4-vi-6-trifluoromethyl-phenyl)-2-(4-fluoro-phenyl)-
acetamide;
3-(3,4-Difluoro-phenvl)-N-(2, 6-dimethyi-4-morpholin-4-yl-phenyl)-
propionamide,

(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-carbamic acid butyl ester;
2-(4-Chloro-phenyl)-N-(2,6-dimethvi-4-morpholin-4-vi-phenylj-acetamide,
N-(2,6-Dimethyl-4-morpholin-4-vI-phenyl)-2-(4-fluoro-phenyl)-acetamide,
N-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-2-thiophen-2-yl-acetamide;
N-(2,6-Dimethyl-4-morpholin-4-yl-pheryi)-3, 3-dimethyi-butyramide,;
Hexanoic acid (2,6-dimethyl-4-morpholin-4-yi-phenyl)-amide;

(2,6-Dimethyl-4-morpholin-4-vi-phenyl}-carbamic acid benzyl ester,
(2,6-Dimethyl-4-morpholin-4-yi-phenyl)-carbamic acid 2-chloro-benzyl ester;
3,3, 5-Trimethyl-hexanoic acid (2,6-dimethyl-4-morpholin-4-vi-phenyl)-amide;
Octanoic acid (2,6-dimethyl-4-morpholin-4-yi-phenylj-amide,

Heptanoic acid (2, 6-dimethyl-4-morpholin-4-vi-phenyl)-amide,
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N-(2-Bromo-4-morpholin-4 yl-6-tr~fluoromethvi phenyl)-2-(3 fluorophenyl)-
20 acetamide; N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyl phenyl)
propionamide;
N-(2-Brorno-4-morpholin-4-yl-6-triupromethylphenyl)-butyranaide;
N-(2-Chlgro-4anorpholin-4-y]-6-triflugromethyl-pheny|)-2-(3-lugrophenvl)-
ac((_:‘tal%é%?zlgimelh%l#lmmg}wlin—l4g)]-phenyl)¥2g?hen'))//pacegamlfl e phenvl)

2-(2-ChigrephenidyNoR6-dlimethyldmmaspholindiiiphenyl)paegiamide;
Pentanoic acid (2,6-dimethyl-4-morpholin-4-yl-phenyl)-amide;
4-MetfiSFp&4noic acid (2,6-diniethyl-4-morpholin-4-ylphenyl)-amide;

5-Methylzhexaneic Reild-preinTetiyizAsaonehohn:4nyHphamy)-amine:y ) -
3-Methyl-pentanoic acid (2,6-dimethyl-4-morpholin-4-3)1phenyl)-amide;
30 HeXCEBHEIE acid (2, 6-dimethyl-4-morpholin-dyl phenyl)-amide;

3-Ethylpemtamaie: aeid: (20 Braimethyl4inerp holin-4ylabemybsamigeiy () -
2-(4-Pluoro-phenyl)-N-(4-morpholin-4-y1-2 pyridin-3-yl-6-trifluoromethyl-
phenyff4e8t4tfide; Hexanoic acid (2 ,6-dii
luoro-4rnmospbolipsdylpheny)-aimide; /82 My 2.5-RifnrdeA-marphating iy
phenyl)-3,3-dhnethyl-bytvramide, N-(2, _

oDt ARG N TR 4 oGNS - ety b
5-Methybprnatanoie: acid (2-methyl-4-morpholin-4-yl-6-trifluoromethyl-
phenyl)-amide; 5 5-Methyl-hexanojc acid (2-methyl-4-morpholin-4-yl-6-trii
oromrt SHEH 2 RED HERs AT et B GHET
yl-6-trizdunramethylphenyl)-amide;

gﬁ;,?;%l}%g%&%gg%; h Q%ED}/—I]-\/‘} -(918 —rc%gioelll ﬂjﬂflﬁ%}gﬂgﬁ f£94®$:[2¥c|2)9 'y )%?136/9 tamide:

2-(3,4-DIfIUONRNBAA) DMLy leiarpholiiyh6: Hiluorameiibnide,
oSN VO, e i
N-(2-Mettiosapenmgiyl-damarphelinyd phenyl)-2-m-iolyl-acetamide;
AR B
N-(2,6-Dimethyvl-4-morpholin-4-yi-phenyl)-2-(3-fluoro-phenvlj-acetamide
N-(2-Bromo-4-morpholin-4-yl-6-trifluoromethyi-phenyl)-2-(3-fluoro-phenyl)-
acetamide;
N-(2-Bromo-4-morpholin-4-vI-6-trifluoromethyl-phenyl)-propionamide;
N-(2-Bromo-4-morpholin-4-yl-6-trifiucrometivi-phenyl)-butvramide;
N-(2-Chloro-4-morpholin-4-vi-6-triflucromethyl-phenyl)-2-(3-flioro-phenvi)-
acetamide,
2-(2-Chloro-phenyl)-N-(2, 6-dimethyl-4-morpholin-4-vl-phenyl)-aceiamide;
Pentanoic acid (2,6-dimethyl-4-morpholin-4-vi-phenyl}-amide;
4-Methyi-pentanoic acid (2, 6-dimethyl-4-morpholin-4-yl-phenyilj-amide,
S-Methyl-hexanoic acid (2, 6-dimethyl-4-morpholin-4-vi-phenvi)-amide,
3-Methyl-pentancic acid (2, 6-dimethyl-4-morpholin-4-vl-phenyl)-amide;
Hex-5-enoic acid (2, 6-dimethyi-4-morpholin-4-yl-phenylj-amide;
3-Ethyl-pentanoic acid (2,6-dimethyl-4-morpholin-4-vi-phenvi)-amide;
2-(4-Fluoro-phenyl)-N-(4-morpholin-4-yi-2-pyridin-3-yl-6-trifluoromethyl-
phenylj-acetamide,

Hexanoic acid (2, 6-difluoro-4-morpholin-4-yi-phenyvi)-amide,
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15 acetamide;
2-(3-Fluorophenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-ylphenyl)-
aeetamide; 4-Methylpentanoic acid
(2-methoxy-6-methyl-4-morpholin-4sylphenyl)- amide; 20
5-Methyl-hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-ylphenyl)-
amnid®: ArfaNAE2enio e R YRS RO n A gAY e
fluorophenyl s Aeelanides 2o - A FOMPUNG OISR 1R BNY RBR: Rl de

claims_1-22 for use as a medicament, 24. A pharmaceutical composition
comprisitg/ B eriss pHArAEEGHCAT HRcepabi Caméresriitisnts
and ook MaKg&oMpounds according to any one of claims 1-22. 30 25.
Use of a compound according to any one of claims 1-22 for the
manufidtireY or g BHAfAKE RS BEpBLRER 1B tHE tréatuei sy -
disordgrof dispage; that is responsive to an increased ion flow in a
potassjum channel, said disorder or_djsease preferably being a disorder.
or dise%%‘ié"&f“ﬁw‘éc%ﬁ%‘fﬁ?leﬂé‘i]\%ﬂ”éoé'&%éf’ém@é“%?@é‘é’%é&’éﬁﬁé%@ré?ﬁfd‘gf
25, wheseinithegisordenergiseasetolmteatedismolesiea fromdne,) -
group consisting of seizure disorders, anxiety disorders, neuropathic pain
and migf&iHE%4in disorders, and neurodegenerative disorders. 5 27. Use

according, to/6laim-26:aherein Saik seizure sliserders-are seleaies feam) -
the group c nsisting,% acute seizures, convulsions, status epilepticus,
epilepEfPAUICH #L¥ifptic syndromes and epileptic seizures. 10 28. Use

accordingdeoetainl 26.-wherein sald:anxiehodisorders drersalectedifiom
the grqup.consisting of anxjety and disorders and diseases relatedto
panic R G PR, RGP it A OERa B ramice.
disorder withoul.agoraphobix, @garaphebianvithaut-histery bh-Ranighenyl)-
disorder, specific phobia,
acetamiae,
2-(3-Fluoro-phenyl)-N-(2-methoxy-6-methyl-4-morpholin-4-yi-phenyl)-
acetamide;
4-Methyi-pentancic acid (2-methoxy-6-methvi-4-morpholin-4-vi-phenyl)-
amide,
5-Methyl-hexanoic acid (2-methoxy-6-methyl-4-morpholin-4-yl-phenyl)-
amide; and
N-(2-Chloro-6-methyl-4-morpholin-4-yl-phenyl)-2-(3-fluoro-phenyl)-

acetamide.

]
(8]

A compound according to any one of claims 1-22 for use as a medicament.

24. A pharmaceutical composition comprising one or more pharmaceutically
acceptable carriers or diluents and one or more compounds according to any

one of claims 1-22.

25, Use of a compound according to any one of claims 1-22 for the manufacture
of a pharmaceutical composition for the treatment of a disorder or disease that
is responsive to an imcreased 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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social phobia and other specific phobias, obsessive-compulsive disorder,
post 15 traumatic stress disorder, acute stress disorders, generalized
anxiety disorder, anxiety disorder due to general medical condition,
substance-induced anxiety disordegs; separation anxiety disorder,
adjustment disorders, erformance nxiety, Fl‘i%ochondrlacal disorders,

2§nmet§rﬁi§’8f3@éﬂhaﬁéot8 @’é?h%?al"m%“& SOGHSh i ssaPsiaRe iR Sd

anxiety.giseeitnaich anxigly disetieriiati28- othemise, speiiiedissRidise
according to claim 26, wherein said neyropathic pajin and migraine pain
disordBFS"SPE 6K 8 e §f§fﬁfﬁgaaaﬁ£ﬁ&a%ﬁaem%¥ages.c
pain, phaitem.pain, neuropathic pain related to diabetic neuropathy, 25
neuropathic pain related to trigeminal neuralgia, and neuropathic pain
related to migraine. 30. Use according to claim 26, wherein said

Teurodegenesadive disosfars@rehselaciad famithe greup: consistingofrom
AIzhel};lEers disease, Huntington's 30 chorea, multlple sclerosis,

amyottBpRIETREAFSERF S %Clé?éﬁ{%‘l’é?a SAREB'Y s SHLES BRI g Pilepsy

diseasgic@neepkialoRathigsdndyead 8y iAdRSserzintaction by rubella
viruses, herpes viruses, borrelia or unknown pathogens, tratimla- induced
neurodegenerations, neuronal hyperexcitation states such as in 84

medicamentwithitrawal Hminmxication, s@ﬂﬁaﬂﬁlﬂ@dﬂ@ﬁfﬂ@f@ﬁiﬁéﬁséﬁéﬁ@&@ﬁ)m
of the peripheral nervous fystem such as I%glynegr athies
&

polyneUfifiied S CLSTIG (BreIie A-&lid ’3?@%5? gic
diseasgtish bipelahdbdisargierdisorder 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.

29, Use according to claim 26, 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 neuraigia, and neuropathic pain related

to migraine,

30. Use according to claim 26, wherein said neurodegenerative disorders are
selecied from the group consisting of Alzheimer’s disease, Huntington’s
chorea, multiple sclerosis, amyotrophic lateral sclerosis, Creutzfeld-Jakob’s
disease, Parkinson’s disease, encephalopathies induced by AIDS or infection
by rubella viruses, herpes viruses, borrelia or unknown pathogens, trauma-

induced neurodegenerations, neuronal hyperexcitation states such as in



84

medicament withdrawal or intoxication, and neurodegenerative diseases of the

peripheral nervous system such as polyneuropathies and polyneuritides.

31, Use according to claim 25, wherein said disorder or disease is a bipolar

disorder.



