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WD 2004/ 058739 PCT/ DK2003/ 000906
1,2,4-triam nobenzene derivatives, useful for treating
di sorders of the central nervous system Field of the
i nvention The present invention relates to novel

WQ 2004/05873% ami nobenzene derivatives being 5 epemx260300096
the KCNQ fam |y potassi um channels. The conpounds are

i nhi bition of disorders of the central nervous Sys
Background of the invention Ion channels are ceIIuIar

Stel ns that regqulate the flow of ions, including
Fg‘é! & Qﬁemenﬂqlo cal cium chloride and sodi um i nto and

TR Rl M SN Pl Pata e bl

opmrmwheg{m@ iFeamidyt potasslaﬁﬁd]iaﬁﬁlso‘me dBHPEhs RMsERCHE AR
eltlreuh]zé\r S reth[} E{u&r&){ ave over 70 potassium
gy 18 Pyfien afyd nerygus system.

Neur osci ence 2000, 1, 21- 30) W|th a great di versity

wth regard to both structure and function. Neuronal

Backereund of theinvention  whi ch are found in the brain, are

nt.ai ni ative
LGB CHARhd b IR BTG ot bul TR B0 b} ol oo,

cmm ezﬂmdeeqnd Isathumamomndfont bmumgsmm cﬁeﬁnhbl@ %nﬂ%&&ﬁi inddn
genes is the KCNQ

Suoset si um channel
aIP%‘ a? TN gﬁﬁﬁ Shr2 Jpetprof prpepsser Ancluding caentanak
triagaissbi OMikcleQontid 8o fll RlISBARESHdNC! udi ng cardi ac

arrhythm as, deaf ness and epilepsy (Jentsch Nature
Revi ews Neurosci ence 2000, 1, 21-30). 25 The KCNQ4

d h I t
Hg%t&gss g} ?Eém%gﬁg 2?1 ei’ Gasiiliny Foun mlt"%?? 0 HB%IP%E elﬁtscgb ﬁ “2”” gf f"‘ﬁ@*""
Newordesce 2000, 1,131-BPpwith ahéat divedsitg with régasl to@dtt fkicRbe and

t ch lead t f f
SRR Rplifon Bimoted Wanakley Whih arsreynd & e bain e prmarly
revponbibleNfr MhstetkiGingOh ﬁég@udé%g( HeRibPRk ﬂ%&éﬁhal 3R well as

chapnnel protein) gene’in the heart to for
COEEP@P&@B@EW?@HO%WM fodleowitiglan aptionpoteptinlr ent

Mutations in this channel can cause one form of

inherited long QI syndrone type 1 (LQTl), as well as
Onpesubept afpotassiometianmiet genes fsaha X ONQARA{N Actatidne M FGS out of

01 -19 004/ 058739
ﬁw}éc%% 0%?3 8’6‘@%% s%o*wn 1o LGderﬁ\o dzlscases gmludmg cardiac
arthythmias, deafhess and epilepsy (Jentsch Nature Reviews Neuroscience 2000, 1,
21-30).

The KCNQ4 gens is thought to encode the molecular correlate of potassium channels
found in outer hair cells of the cochlea and in Type I hair cells of the vestibular
apparatus, mutations in which lead to a form of inherited deafness.

KCNQ! (KvLQT1) is co-assembled with the product of the KCNE!1 (minimal K{+)-
channel protein) gene in the heart to form a cardiac-delayed rectifier-like K(+)
current. Mutations in this chanmel can cause one form of inherited long QT syndrome
type 1 (LQT1), as well as being associated with a form of deafness (Robbins
Pharmacol Ther 2001, 90, 1-19).
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The genes KCNQ2 and KCNQ@B were discovered in 1988 and
appear to be nutated in an inherited formof epil epsy
known as benign fam|lial neonatal convul sions
(Rogawski Trends in Neurosciences 2000, 23, 393-398).

WTﬁgﬂfggggel ns encoded by the KCNQ@ and KCI\I%B‘. @ﬁoo%@

ocalised in the pyram dal neurons of the
cortex and hi ppocanpus, régions of the brain
'I‘.t&S@ﬁﬁsi RONQG2 dird KCNQSzmared]gmvmm 1988 ankkppear @ph@]mutatnd in

er et al tion ade 0 ence

oo of s o5 PR BRI CNOERa BorlsTons

m%&ﬁs‘ié R Mﬁiscféﬁt@&lmdoszz Res.368) The th&blﬁ el by the
en expressed in vitro. Thé Mcurrent is

KEDARi avd KCNQS i gepespoe decalisnh ia jhe éw@mfdéhﬁwmnsmfrﬁhﬁ yioman
o0yt 05 5 D000 Bk VIR e s

zepdgau@m{bapan edaldaromdmgs Natidnal Aademy qﬂcmeu (6] A 2000 97,
é)l al initiation (Marrion Annual Review
S@il togy 1997, 59, 483-504). Mdul ati on of the
M current has dramatic effects on neuronal
excitabilit for exanple, activation of th ’{Yg— "
KEV RZeand WN& rage i@ DRlasHwh shanagl csubfs | that jforny Yscurrents

wﬁ%u%}g{ﬁ eﬁ&n HS S y v Co&g@@ﬁ&éuﬂtﬂvﬁ gBHMEEn BNTER ?du}ﬁﬁ

IV Itions such-as seil zures and
mdhﬁﬁaﬁﬁﬁnal rcélhty@ea 1 ¢aske delbiypes dde danivant uemmﬁal&klg mmbvarm y

_e}%%gtgﬁ%egl J egﬁ%ﬁﬁ?{d neur pathl o gﬁ%{ﬂ“ﬁ?no °9§Ihg

1nﬂ%9ﬁ‘fM§rn@ﬁAgrzzﬁz@R@hBVP 5,@%@3:)1997; 49 24831509)) Mochhﬁbﬂefthe
are disclosed in EP554543 Retlglabl ne is_an antj -

Meomeol her deamatippisiconacrenal ekt s crreple-FaHvaHon shihe
lﬁ-{kﬁa{ 3 acétﬂlcé ﬁé\h 2 SRGEL fi55 Ths] Heré 'Bfﬁlbéerl@CﬁQQ:hthJelé'ﬁ'iH-

lve a ter ora raperltonea
redod Btcetsivat hewoniah acmwatysmnohdmﬂme sieh as rseimgpes gihd diseases

oEreERRy ER S el Ao WS U] RGeS

pentyl enet etrazol e, picrotoxin and N nethyl 25

Da artate (NVMDA) and in _a genetic. ani mal el
RAD e DL 20RO R rfor gy e IRE L BT aEdRy G

e %es@lanazaﬁho@eﬁ] tﬁ%‘.t‘taﬁeodiscld'sg& in0@is 831 RetBabing§s b adthe

'a ki ndf1 ng nmod conpl ex partial seizures,
cnvnlsive rcoipolindawiting brdedt spetiuen andopaient saticenyulist @ erapesies,

a onvul s Al rapy.

g8 S0 SR SE B Dbl e bion
L AR inife e tangd de rmﬁccmimlsm 2estseimcindingp b]leapbalb( induced

patients ler et e Res arch 02
S el Gemionll BRSO PR A YT el
dﬂ{sﬁarh FLAMEDA) Add iR 8 A8 bnifial thedeR B L2 nifhes (Ragbehal.
IS | nduced current displ acliys concordance with t e

Epibtpisy fweagrch 1996, 23, 211-223). In addition, retigabine is active in
amygdala kindling model of complex partial seizures, further indicating that this

compound has potential for anti-convulsive therapy. In clinical trials, retigabine has

|.)

recently shown effectiveness in reducing the incidence of seizures in epileptic patients
(Bialer et al. Epilepsy Research 2002, 51, 31-71).

Retigabine has been shown to activate a K(+) current in neuronal cells and the
pharmacology of this induced current displays concordance with the published
pharmacology of the M-channel, which recently was correlated to the KCNQ2/3 K(+)
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phar macol ogy of the M channel, which recently was
correlated to the KCNQR/ 3 K(+) WO 2004/ 058739

PCT/ DK2003/ 000906 3 channel heteronultiner. This
suggests that activation of KCNQR/3 channels nmay be

wo 88H@Rsbbl e for some of the anticonvul sant pagihik¥desHoosts
this agent (Wckenden et al. WMl ecul ar Pharnacol ogy
2000, 58, 591-600) - and tBat other agents working by

chaml lmammmea Missugpsstshibatactivativh of KUSER/3 ShakediQng be
annel s ve been retported to_be uPre gul at e

I??B%P@f ‘F SOWS % ERfeenyliapt oliyitk ehBinhagent QVickenden et 9&1
Modculde Phaskdolep 20006 58 359’1%03)0—0 gnd tﬁgtébél% a§exig§t1ﬂorkm by the

pot assi um channel nodul ators have esl
sPee meqhagismpaeye similai#sehat hi ¢ pai n and epi | epsy
(Schroder et al. Neuropharmacol ogy 2001, 40, 888 10
898; Bl ackburn-Minro and Jensen European Journal of

K:Q]NQ l?(&mbﬂti clymel® B8 bé€ireporied o Eeihﬁl\)lz\égulafddﬁﬁ hﬁ?ﬂg bE, tbh e
ocal.i.sat.i chann is reported in brain
RS B Do LR Balh doaessteners O et RS AD
afBpotasitl el Modilatls ha@]febﬁﬁ&botlfe%ed'}@% a3k

Abstracts 2003, 53.8 15 In addition to a role in

neREQRatERAR Andspilapsy estqs.ete@d}f@mr@tmmw 2001KENGBE- 5
898 Bldcluch MRS WIen] by P Lo o W Pogd A, o ©

1@911%@ Blrthermadrs, m;ocdissmnnaffmq tHaenel @IRI0A ¥s 1Bp 68 HEbroig

' ai n ol dst ei n Soci ety for
R Sl el Byme Rsbsstpsiotd iyl 2 Soie s
forl dlanrosdisnt Abbdarks J0B853fe9r KCNQ 3 and 5, in addition to
that for KCNQ@, are expressed in astrocytes and glial

cells. Thus KCNQ 2, 3 and 5 channels may help

L1 Pa AR GRARL bih e Ll § SRR O P

neur oprote

ﬂl@ MEMEI @nhggsaérooa%mg;lﬁm inthe tnggﬂmlm ugﬂaﬁigamﬁﬁ%ﬁ%)ﬁes
ract t1 gabl ne an ot her
PSS test Shitne? it beo Bicct B3 erby Diosmipias apigraiie ppie

(Gwlsteﬁ:d&@emaap \frNeuedReiehde Mbr&l J0093%.8)as retigabine
has been shown to prevent |inbic neurodegeneratlon

and the expression of markers of apoptosis follow ng

Aot AR ol SO S 5kl

KGNz, myxmm inabteneyies endf ghial qeile Tang Kﬁy Q:h é apd Gghmsls on
t eni.c.
o R A8 b B Eiine S and ol S B ndbropni
effects of KCNQ channel openers (Noda et al., Society for Neuroscience Abstracts
2003, 53.9). Retigabine and other KCNQ modulators may thus exhibit protection
against the neurodegenerative aspects of epilepsy, as retigabine has been shown to

- prevent limbic neurodegeneration and the expression of markers of apoptosis

following kainic acid-induced status epilepticus in the rat (Ebert et al. Epilepsia 2002,
43 Suppl 5, 86-95). This may have relevance for preventing the progression of
epilepsy in patients, i.e. be anti-epileptogenic. Retigabine has also been shown to
delay the progression of hippocampal kindling in the rat, a further model of epilepsy
development (Tober et al. European Journal Of Pharmacology 1996, 303, 163-169).

Given that anticonvulsant compounds such as benzodiazepines and chlormethiazole
are used clincially in the treatment of the ethanol withdrawal syndrome and that other
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30 del ay the progression of hippocanpal kindling in
the rat, a further nodel of epilepsy devel opnent

(Tober et al. European Journal O Pharnacol ogy 1996,
303, 163-169). Gven that anticonvul sant conpounds

benzodiazepines and chlor net hi azol used
W(f‘#l nC| a [ $W@F$g'}9§{998?06

ly in the treatnent of the ethanol
syndrone and that other V\D42004/ 058739

aﬁﬁﬁhﬂ%ﬂ&fnﬁ%ﬁ@ﬁe g ‘k | ¢ e&? @ﬁ@cﬁ%g%ﬂgﬁ?&degfof this

apapentin, are very n ani na
Fermoriel. @ﬁmecol@bf 19%% aﬁpxﬂﬁa;mpm g@peﬂtQBaZ

@ne
ot her. t ulsa
°%’ mﬁgﬁsﬂ‘%ﬂ@mﬁ“ﬁtﬁﬁ%ﬁope‘ﬁﬁaﬁpﬁﬁ Sip &b btk
CwﬁNFMLs condition. 5 mMRNA for KCNQ 2 and 3 subunits
are found in brain regions associated with anxiety
and enotional behaviours such as bipolar disorder e.g

oY G KON 2a6d 3 aabiail #90aahchy |
a&tur050|%§ce&200? 21§hﬁg59 4624 QQ;ﬁ%”?%?P%@%&ﬁgnng

hayiqurygich as bipoler digordene. grivppeicsmpids and amygdala

(R Al Vb T Ve R o o neg) snd Hgibindl
repertasily astiveincmireyanimal nwdels Gﬁﬂnue@ﬁﬂwlﬁﬁmmﬁ-mw gs are

T3 okt el el b Lot ﬁ@%’@‘?ﬁi o dipedly

usll anticosnilsahDéoimsbulids arSXBd BB PR | go %ﬂ |
genes for insomia, whilst WD 2001092 1 scl oses

t hat nodul ators of KCN@ can be utilized for the.
Wmmbd&fﬁéés@ﬁ sk &Lﬁﬁ&% Y 02%:320 cri bes

the use of retigabine tor pro ment of

e@@ﬁ@@ﬂ@N@@@&W@@h&s&'& mohmag Sibist onmomggm c
{ | ated t
ailehs R AIR R RN de Bt B o smrinentatateenl < o

disordgrai ne. el l W02/ 049628 descri bes the use of
retigabine for the prevention, treatnent, inhibition
and anelioration of anxiety disorders such as anxiety,
general i zed anxi ety di sorder, 25 panic anxiety,

obsessi ve conpul sive dlsorder soci al phobi a,
WPBIOI978 desstihendhe use of rq@ednnetfmapmpﬁylmmﬁe&smﬁnﬁcfr der,

A t .di d
neffo E{‘tﬁﬁi’%ﬁilﬁ‘?&%%ﬁh@% iR EheeSk Pt §F1yf°paﬂnc pein
reldied or dighetic agoopatioiidacatshis@ph flded to migraine.

W002/049628 describes the use of retigabine for the prevention, treatment, inhibition

and amelioration of anxiety disorders such as anxiety, generalized anxiety disorder,

panic anxiety, obsessive compulsive disorder, social phobia, performance anxiety,
post-traumatic stress disorder, acute stress reaction, adjustment disorders,
hypochondriacal disorders, separation anxiety disorder, agoraphobia and specific
phobias.

WO97/15300 describes the use of retigabine for the treatment of neurodegenerative
disorders such as Alzheimer’s disease, Huntington’s chorea, multiple sclerosis,
amyotrophic lateral sclerosis, ATDS-induced encephalopathy and other infection-
relaicd encephalopathies b'eing caused by rubella viruses, herpes viruses, borrelia and

by unknown pathogens, Creutzfeld-Jakob disease, Parkinson’s disease, trauma-
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phobi as. 30 W97/ 15300 describes the use of retigabine
for the treatnent of neurodegenerative disorders such
as Al zheinmer's disease, Huntington's chorea, nultiple
clerosis, amyotrophic |ateral sclerosis,
WO duced encephal opat hy and ot her i nf e @CTEHK2003/000906

rel ated encephal opat hi es bei ng caused by rubella
known

i ' ol . it
bt hogors. ercriolh SR mloh el i o,
Tedéqamont, withdsamed o/ ¥y ROQLAREBRAR0REIRIRO8R6:A0090Re 5

rodegener ati ons, and neuronal __ _
%?@gﬁlﬁ?‘g‘t%%ﬁ SPHY B oyneiopathips and pakneusitides
w t hdrawal or by intoxication, neurodegenerative

}g%sohgens of tgg_ Egriphéral nervous system such as

P& FSTR 5 B StRt Esirafornpvst sorensunds, wiich a& petant epentis f thei S
KNI

openers of the

elilydRestitmicBinnaRve! conpounds, which are potent
«hjﬂ% fam |y potassi um channels. Al so
desired are novel conpounds with inproved properties
| Ak to _known ¢ unds, i ch are gpeners of the
S o R o ST i s
comeidugdhivhieh aterapestesrié KCNQRAIY bolRien Aanhd€ such as
.ol.l.owng paraneters is desired: "half-lite, Cclearance,
religbing, Ixutpyemenhokang of sk fhetthllorting parmediorsit desined:
hePE R VMot bk |skibdtivi =Yalo or bidity, .chem cal -~
stability, .,ge%%bb\%ty,ﬁgfef;a?g%]lslvﬁ yqﬂlgﬁglr%p% 5, bioavanlability, @
Posencyoumulabikity, cheinichl stability,anslatiolie sapitity} iembRgex. The

A BT B (R T Tp——

o]

=

mayeidatbto igpiokemetitndigk adf required doses a day, ease of

adm ni stration to patients on nultiple nedications

r &d 38 Eeprayeddosing sagingg by redvcimgbe ntrhber aprsgtirel dosesaxday,
i mproved conpliance.

i gr | i ity and/or .20
et 5 i e nBsnl metigiicar ool ooog

o

therdbeedaid ofepsl cormpounds, 25 which are potent
openers of the KCNQ fam |y potassi um channels. In one

& pelerged thempeutic iglenyvi ded a1, 2, 4-tri ani nobenzene
AT Irf At Gornilify Al

* improved compliance.

Summary of the invention

Accordingly, disclosed therein are novel compounds,

- which are potent openers of the KCNQ family potassiam channels.

In one aspect, there is provided a 1,2,4-triaminobenzene derivative of formula i




WD 20041058739 PCT/ DK2003/ 000906 6 R2\ /R2, N H X
(Z2)a\ R3 Rl wherein Rl is selected fromthe group
consi sting of hydrogen, Cl.6-alk(en/yn)yl, C3-s-

cycl oal k(en)yl, C3%$-cycloailc(en)yl-Cl. 6-al k(en/yn)yl,
WEP4/058838r oxy- C1- 6- al k(en/yn)yl and PCT/DK2003/000906
hydr oxy- C3-s-cycl oal k(en) Yi 4 R2 and R2' are

i ndependently selected fromthe group consisting of-
hydrogen, O - 6-al k(éW\yrp,BF', C3. g-cycl oal k(en) yl,
aryl, C3_8-cycl oal k(en))i\lr-CI alk(en/Yn)Yl, a

yl -G cal k(en/yn) 1, acyl} hy%r oxy- Cl-6-al k(en/ Yn)yl

and hydroxy-C3-g- cycl gakk(e | ; E(Z)Js sel ected from
rlg)g%ﬁi C14- IR en/ yn) yl .,

the group consisting
C3.g- cycloal k(e
C3-s-cycl oal k(én) yING . &al k(en/yn)yl,
aryl - C1- 6-al k(en/ ynjyl , hydroxy-G 6-al k(nyn)yl,
aryl -Ci s-cycloal l c(®n)yl, NRLOR1Q,-C 4-allc(en/yn)yl,
NR1OR O ¢ .s-cycl oal k(en)yl and L)
hydr oxy- @ B-cyol oal k(en)yl; wherein RLO and R10' are
whateipendent |y sel ected fromthe group consisting of
.hydrogen, GCis-alk(en/yn)yl, C3-s-cycloal k(en)yl,
'C3..s-cycloal k(en)yl -G -6-al k(en/yn)yl, hY xY Os

n) Y1, hYdroxY C3.s-cycl oal k(en)yl,

| ﬁ{/’gl(s%%\( the gyavip sansisting b hydedef; Gl KBV b
Ot A i

%@(ﬂdm)ﬂ]mﬂhﬂrkbeo%w &y?’no- C3-s- cycl oal k(en)yl
ef or

and cyano- C3.s-cycloallc yl -Cl1, 6-atk(en/,yn)yl,
-6a Rl and R10' together with the nitrogen atomto

Ritahd R*t rma 4- 8 nber ed sat urat ed
“g*}fﬁ%‘s crendestenty A5CE Sofl B B coipebnemrEen, Gy or
6 (?nﬂmﬂe@mmcbalh@h)yﬂmryﬁcsz@@cﬁ@k%)yﬁ@% -alk(en/yn)yl,
aryl-Cy.g-alk(en/yn)yl, acyl, hydroxy-C;.¢-alk(en/yn)yl and hydroxy-Ca g~
cycloalk(en)yl; '

S

R’ is selected from the group consisting of hydrogen, Cy.s-alk(en/yn)yl, Cs.g-
cycloalk(en)yl, aryl, Cs-g-cycloalk(en)yl-Cy s-alk(en/yn)yl, aryl-Cy.¢-alk(en/yn)yl,
 Bydroxy-Cy.-allk(en/yn)yl, aryl-Cs g-cycloalk(en)yl, NR"R'-Cy g-alk(en/yn)yl,
NR"R'-C; ¢-cycloalk(en)yl and hydroxy-Cs g-cycloalk(en)yl; wherein
RY and R™ are independently selected from the group ooﬁsisting of hydrogen,
Ci.s-alk(en/yn)yl, Cs.s-cycloalk(en)yl, Cg.s.-cycloalk(en)yl-Cl.5-alk(en/yn)y1,
hydroxy-C.¢-alk(en/yn)yl, hydroxy-C;.¢-cycloalk(en)yl, hydroxy-Cs 5-
cycloalk(en)yl-Cy.¢-alk(en/yn)yl, ‘halo-Cy.g-alk(en/yn)yl, halo-C; g-cycloalk(en)yl,
.halo-Cg.a—cycloch(en)yl-Q.6-a]k(en/yn)yl, cyano-Cy.s-alk(en/yn)y), cyano-Cs.g-
cycloalk(en)yl and cyano-Cg.g-cycloalk(en)yl—_-Cl.s—a]k(enlyﬁ)yl, or

O
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Zis Oor NR4 wherein R4 is selected fromthe group
consi sting of hydrogen, d-s-al k(en/Yn)Yl, Ca-s-

cycl oal k(en)yl, C3

s-cycl oal | c(en)yl C -c- aI k(e@ﬁ yn)yl,

hydr oxy-d -rai k(en/yn., 10 and

hydrq;gy C3;..8- cycl oal k(en)yl or R3 and R together with

t he | enddy Erio, mh@nwiﬂnthw/ﬂitﬁigeﬁ %Mt@%vﬁlcﬁgfefl ng%gég]ma4"

IH&PFF urated or unsaturate

opt| ona c%’%ﬂ‘iag’#ﬂ’émlfam? tegring witicly qptionallp eordainat, Orgs 3

theﬁlrtheghatmm by R3 and R and the nitrogen atomis
optionally substituted with one or nore substituents
i ndependent |y sel ect ed from 15 Cl4-al k(en/yn)yl, aryl

andXds go-oetog- al k(en/yn)yl, gis Oor 1; and 20 Y
represents a heteroaryl of formula Il or 11l t M
(R)mWW Il III 25 wherein WsQorS; 6b mis 0,1, 2
2, 3 or 4, 5 pis 0 or |I; and each Rs
|s |nd(2peﬁ% npf%ymsel ected fromthe group consisting of

: C X sl e

alkfon)y) yaraRly il
?df&@ft/: )&Q}M%@Yr @Wﬁkggﬁfm)ﬂy;ano Kgngﬁl%(%m

) Nﬁz " OR8; wherein
and R* together with the nitrogen atom to which they are attached form 2 4-8

‘membered saturated or unsaturated ting which optionally contains 1, 2 or 3
further heteroatoms, the ring formed by R® and R and the nitrogen atom is
optionally substituted with one or more substituents mdependently selected from
Cr-alk(en/yn)yl, aryl and aryl-Cys-alk(en/yn)yl;

qisQOorl;

and

Y represents a heteroaryl of formula I or m

ey
Ny @),

It ) g

wherein

WisQorsS;
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15 R6 and R6' are independently selected fromthe
group consisting of hydrogen, C- 6-al k(en/yn)yl,
C3%-cycl oal k(en)yl, C3
s-cycl oal k(en)yl -CL. 6-al k(&% yn)y1 and aryl: R7 and
RT are independently selected fromthe group )
consi sting of hydrogen, C- 6-al k(en/yn)yl,
C3-s-cycl oai k(en)yl, .
C3- amqy@hqghﬁgen)yl C.e-allc(en/yn)yl, aryl and 20
aryl; and Rs Is selected fromthe group consisting of
Cl.6-al k(en/yu)yl, C3-s-cycloalk(en)yl, ~-~
C3. Kk n)yI g.e-al k(en/yn)yi, aryI and - MW,
mhe§%§n £38§ éf are independently sel ected fromthe
group consi sting of hydrogen, C- 25 6-al k(en6n)yl,

-%% | o Ik en)yl and

- @ I &% (en)yl - C1-6-al k(en/yn)yl; or
pharmaceutical |y acceptable salts thereof. In another
aspect, there is provided a pharnaceutlcal conposition

conpich & iyindependoptiyiseiboted fie ihpeebup

et C“V@@%@sy%c@a&t o O oty

di | alieet/ym)yl, By Hal hR18IC, Q] r aﬂ:ﬁ”'% he

us P | corrpygundoggl%g def |lped abo )&b?_?e n&%élf?ad?ére

of h SYARECUIR R preBar-80pRHSOMRE he preventi on, C‘
treatment and/or inhibition of a disorder of the '
central nervous system 6c¢ Further disclosed is a

phavheeedeut i cal conposition conprising a conpound of

formula I, and the use thereof Description of the

i nvention The present |nventi on relates to novel

L. R 4nd R art m0pRARAN ol 8R4 671 1t 8ou borl sl hnrodSE

X ( % V\herel n
@‘BE( @a-sr@cbalk(@gm @bewycﬁﬂk@uBI-G.&ﬁﬂch)yl aﬁ@aﬁl
cycl oal k(en)yl, Cmcycl oal k(en)yl Cl1-6
A(en/yn)_gﬁﬁacyl hydr oxy-Ct - 6-al k(ei 5 rI and

hyB adR antlyiseleityd froldheped g,RZo Cy.
n e)y&é_ssel ect ed fromthe g con st P’nggeq’
fﬁﬁ@é@&“ *3”Oam@ibi(bs*chm&ﬁmh&{h4aﬂqmvymylagdamd
acyl; and

R is selected from the group consisting of Cr.galk(en/yn)yl, Cy.g-cycloalk(en)yl, O
Cs.s-cycloalk(en)yl-Cy.s-alk(en/yn)yl, aryl and -NR’R’; wherein !
R’ and R” are independently sélected from the group consisting of hydrogen, Cy.

s-alk{enfyn)yl, Csg-cycloalk(en)yl and Cgcycloﬂk(m)ylcl¢aIR(Wyn)yl;

or pharmaceutically acceptable salts thereof, :

In another aspect, there is provided a pharmaceutical composition comprising a compound as defined

above in a therapeuticafly effective amount together with one or more pharmaceutically acceptable carriers
or diluents. ‘

In yet another aspect; there is provided the use of a compound as defined above for the manufacture of a

pharmaceutical preparation for the prevention, treatment andfor inhibition of a dlsorder of the central
nervous system.




Ci)

al k(en/yn)yl, C3-8-cycloal k(en)yl, aryl,
C3-s-eyel oal k(en)yl -Cl1. 6-al k(en/yn)yl, aryl-Cl-
6-al k(en/yn)yl, acyl, hydmaxy-Cl. 6-al k(en/yn)yl and
hydr oxy- C3. s-aycl oal k(en)yi; WD 2004/058739 -
PCT/ DK2003/ 000906 7 R3 is selected fromthe group
consi sting of hydrogen, Cl-6-al k(en/yn)yl, C3-8-
%gcloalk en)Y1l ( > aryl,
rther diselpsselisg @w)ryaceqﬂcaa:ompbm(mvompmg a compound
of fotovilh 1,6ma k(R0 HeRLY ! hydr oxy- Cl1- 6- al k(en/ Yn) yl,
aryl - C3- 8- cycloalk(en)yl NRLOR1QO' - O _6-al k(en/yn)yl,
5 NR10OR1O0' - C3- B-cycloalk(en)yl and
hydr oxy- C3. g-cycl oal | (en)yl; wherein RLO and R10' are
i ndependent |y sel ected fron1the group consi sting of
Peseripiemof the-ifventibk (en/ yn) yl , C3-8-cycl oal k(en)yl ,
cloa k(en)y al k(en/yn)yl, hydroxy-Cl. 6-
| @@??ﬁ% éWi}é“F&W@memmﬂnﬁyﬂmms of formula I
hydr oxy- C3 8-cycl oal k(en)yl -Cl1-6 al k(en/yn)yl,
hal o- C1- 6-al k(en/yn)yl, hal o- C3- 8- cycloalk(en)yl,
hal o- C34 10 cycloalkﬁgp)y k2Cl-6-a] k(en/yn)yl,
cyan- C1- 6- al k(en/ yn)yl\ Ayan- C3-8-cycl oal k(en)yl and

cyano- C3- 8- cycl oal k(en}yl - G- 6-al k(en/yn)yl, or R10
and R10' together with he 'troge atomto whi.ch they
g 1\u ted or

are attached forma 4
unsaturated ring whi ( pit | ona y contalns 1, 2 or 3
further hetereattgys~5* is COor S02; Zis Oor

NR4, wherein R4 ngselected fromthe group consisting

of hydrogen, Cl.6-glk(en/yn)yl, C3-8 20
cycl oal k(en)yl, -8-cyc|oalk(quyI-C14-aIk(en/yn)yI,
hydr oxy-d - 6-al k(en/yn)yl and
“mg%%ﬁoxy C3-8-cycloal k(en)yl; or R3 and R4 together
the nitrogen atomto whi ch they are attached form
a 4-8 ¢ nenbered saturated or unsaturated ring which
R!%ﬁﬁkgnally contains 1, 2 or 3 further heteroatons, the

mefmbﬁ OrlslallQaAmAL €1)-1 S

bst.i t.h
oy R, Sl Aot ot Ipsomy Croalk(enrymyy
an ﬂﬂmnﬂ%&kwhmﬂn&ﬁbiand aryl -Cl-6-al k(en/yn)yl; gqis O

or

2 2.
R.andIl menmkpemkmﬂymﬂaﬁaiﬁomjhcgnnqpanmhﬁngofhwhogmg(h4—

alk(en/yn)yl, Css-cycloalk(en)yl, aryl, Cg—cycloa]k(en)yl—cl.a-alk(en/yn)yl aryl-Cy.

.s-alk(enlyn)yl, acyl, hydmxy-C;.g-alk(en/yn)yl and hydroxy—C3.g-cycloalk(en)yl
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30 and Y represents a heteroaryl of formula Il or |1l
WD 2004/ 058739 PCT/ DK2003/ 000906 8 fps W(P I+~ /p

(RSYmW Il |11l wherein5 Wis Oor S; mis 0,1, 2
or 3; nis 0, 1, 2,3 0or 4, 10 pis 0 or 1; and each

wdbod/gssrsadependent |y sel ected fromthe groupc ﬁ?}bﬁﬁobﬁg
aryl,

of & 6-alk(en/yn)yl, C3_s- cycloal k(en)yl,
C3_8-cycl oal k(en) yl - a _6-afk(en/yn)yl,
aryl -G _6-al k(en/yn)yl 15 acyl hal ogen,

) R B g a&*énie?i-éﬂ@ Mors and
cﬁﬂ&ﬂ]i{%n)ym@ﬂ Loy roupﬁggh{,?l;(tl ng’ of hydpogggnyﬁgl 6-

1gi}p?ect ed fromthe
hy i‘ls 1Ak ﬁmwasdpfkmwm R'-C,. 6~alk(en|/yn)yl
I*%"@R% ﬁ%@@éy%ﬂg‘nﬂefﬁ%#ég?ﬁ%aﬂ%{@ PR oup |
R oai R laﬁ%lgﬁtfpem;edﬂp@dmted(ﬁoﬁe Biokip atkiting/dfhydrogen, Cy -
a@“@“ﬁ%ﬁ% ﬁ"é@%‘ﬁ@iﬂ @g;(zm{?ﬂjgswwﬁmk(e%(ml BoRi
1R%dicx :@ 3-%961 1li)9 @;qgcgostﬂgmféalﬁ fiidig o
@(@8@5‘365}(%’ 0 (ﬂ@n)a‘;aalnﬁig%;asd&(en)ak ;xalc;%h@ NROR9'

are md%%g %Wé%n Iéégﬁg&% 9 q’(?%?sg ﬁﬁgalk?eﬂglﬂ

a’@!b?)@ll%ﬂa ngwtdalklﬁgtﬂﬂd@emlk(ﬁ‘iyzﬁyl al k(e n/ yn)yl,
R ) o it Bt i whiy gy e atached form a 48

membered saturated or unsaturated ring which optionally contains 1, 2 or 3 further

heteroatoms;

X1is COor SO;;

' Zis O or NR?, wherein

R*is selected from the group consisting of hydrogen, C;.¢-alk(en/yn)yl, Cs.¢-
cycloalk(en)yl, Cs.g-cycloalk(en)yl-Cy.s-alk{en/yn)yl, hydroxy-C;.¢-alk(en/yn)yl and
hydroxy-Cs.s-cycloalk(en)yl; or

R® and R® together with the nitrogen atom to which they are attached form a 4-8
membered saturated or unsaturated ring which optionally contains 1, 2 or 3 further
heteroatomus, the ring formed by R® and R* and the nitrogen atom is optionally
substituted with one or more substituents independently selected from Cy.¢-

. alk{en/yn)yl, aryl and aryl-C,-alk(en/yn)yl;

qis 0 or 1;
and

Y represents a heteroaryl of formula II or ITT

®




or pharmaceutically acceptable salts thereof. 5 Wen
gis Othen R3 is attached to X, whereas when q is |
then R3 is attached to Z, which is attached to X
X-(Z)g R3 may thus represent X-R3, X-O R3 or X-NR3R4.
articul ar enbodi nent, the present pj Hfﬂh'
Wog-ie@?Jg{%g?svltOo a conpound of fornul a I,p wher erir:]ﬁ , %@{,3906
RZ', X, and g are as definéd above; and R3 is sel ected
fromthe group consisting of hydrogen,
Cl _6-al k(en/yn)yl, C3.8 15 cycl oal k(en)yl,
C3_s-cycloal k(en)yl-d . 6-al k(en/yn)y,

ar &) | k(en/yn)yl, hydroxy-d ,
hydr ox ~$-cycl oal k(en)yl; and ZA8§ a§
with th oviso that R4 is se(Rdfed Fro

consistiﬁg of hydrogen, C1.6-alk(en/yn)¢W,
C3.s-cycl oal k(en)yl, C3_g-cycloal k(en)yl-d _6-
al k(en/yn)yl, thydroxy-Cl_6-al k(en/yn)yl and
hydr oxy- C3_s-cycl oal kk(en)yl; and 20 Y is as defined
above wth the proviso that each R5 is independently
wh&kmcted fromthe group consisting of
Cl-6-al k(en/yn)yl, C3-8-cycloal k(en)yl, aryl,
C3_g-cycl oal k(en)yl - C1.6-al k(en/yn)yl, ~
- (- 6-al k(en/yn)yl, acyl, hal ogen,
> vﬁﬁ%?ﬂo(-""’_&alk(en/yn)yl, -CO cyano, nitro, -NR7R7
) S Rs, -SC2R and S0200; or pharnaceutically
. acceptabl e acid addition salts thereof 25 In one
m%ﬁéidéﬁ%ﬁt, Rl is selected fromthe group consisting
of acyl, hydroxy-Cl.6- al k(en/yn)yl and
hydr oxy- C3. 3-cycl oal kk(en)yl. 30 In anot her
nisobd.dend; the invention relates to such conpounds
wherein RL is selected fromthe group consisting of
hydrogen, d _6-al k(en/yn)yl, C3_s-cycloal k(en)yl and
pEB.ag-lcyed oal k(en)yl - Cl-6-al k(en/yn)yl. WD 2004/ 058739
PCT/ DK2003/ 000906 10 In one preferred enbodi nent, the
invention relates to such conpounds wherein Rl is

SERERY EddeRnt [ [ . of drogen d
callPROR iR Ep o) afeofid RUR OB il oty SRBHE AN -
cyslpdlistenlybracyleCat aysloalis(en)yt-61 ¢ alifenlynid, anjled; Qialk(&/yr)$l, 2

15 acyl, halogen, halo-Cy.¢-alk(en/yn)yl, Cy.s-alk(en/yn)yloxy, -CO-NR°R, cyano,
nitro, -NR'R”, -S-R®, -SO,R® and SO,0R?; :

rhed above
e group

10

wherein

20 R®and RY are independently selected from the group consisting of hydrogen, C,4-
alk(en/yn)yl, Cz.s-cycloalk{en)yl, Cs.s-cycloalk(en)yl-C;.¢-alk(en/yn)yl and aryl;

R’ and R” are independently selected from the group consisting of hydrogen, C_g-
alk(en/yn)yl, Cs.s-cycloalk(en)yl, Cs.g-cycloalk({en)yl-C;.¢-alk(en/yn)yl, aryl and acyl;
25 and

Réig selected from the group consisting of Ci-s-alk(en/yn)yl, Cs.g~cycloalk(en)yl, Cs.
s-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, aryl and —-NR®R®": wherein




5 hydrogen atom |In another particul ar enbodi nent, the
invention relates to such conpounds wherein Rl is
Cl-6-al k(en/yn)yl. 10 In one enbodi nent, at |east one

10

15

20

25

30

of R2 and R2' is selected fromthe group consisting of

woazwdmssmw a.6-alk(en/yn)yl, acyl, PCT/DK2003/000906

hydr oxy- Cl - 6-al k(en/ yn) yl and hydroxy C3- 8-
gycl og,l k(en)yl. 15 In anot Rer enbodi ment, at |east one

RoengR’ arciodigiendestly sdleteddebnt the mbeo@isﬁu@of k810,79

RN e LG

anot her enbodi ment, the invention rel at es to such

{égggund erein at least 20 one of the substituents
y accgpipgleipadigéherasfom I n yet anot her

enbodi nent, the invention relates to such conpounds,

wherein both R2 and R2° are hydrogen atons. 25 In one

enbodi msnt R3 is selected fromthe group consisting

M B bt it aiet veo ol eatimior,

whl&lR]a’ifaeHéa-t:SX Oy RPiﬁ(a thu¥ k ent X-R3 X.O-R?
hydr oxy- C3. 5- cyc?zoal k(en)y ,@\;\rﬁeﬁtgﬁ R%C?gnglr}ﬁll%( are
i ndependently selected fromthe group consisting of
hydrogen Cl.6- 30 alk(en/yn)yl, C3_s-cycloal k(en)yl,

}/cl oal k(en)yl -Cl -6-al k(en/yn)yl, hydroxy-Cl. 6-
pa;rl‘ycbdlmmtdh@myseﬁl%msenmﬂ Irelatbé%arab i;ound of formula I, C‘

ﬁ*ﬁboxy -s-cycl oal k(en)yl -Cl -6- al k(en/yn)yl,
Cl -6-al k(en/yn)yl, hal o- C3 s-cycl oal k(en)yl,

Rbﬂ’mtagsanda;?/fé ﬁbﬂc}dﬁﬁf@ﬁ[ﬁby& ;afid - 6- Cgl k(en/ ?/n) ?/lk( 'y
£yano- en/yn)y cyano- s-cycl oal k(en
R a‘\ﬁ/ c"lgl %1%0’%%3@‘81?63%%%”%6 effydrogen, Gr-sel b eyn)ylniyd-; or WD
cyeRERH(ARB a3y, Bl BIZR, 8 en;}gn
Yt ogeg hg? a\%ﬁ hg;rhe ni %ﬁgg e g?% 8’%‘8@ ar%enlg})g]
hydropsrchedlid@yyn)d and BydromyrBiar dloal(enhyiiad or unsat ur at ed
5 al | nt.aj.ns .1 further
L T T A AL
hyitrogen tol@aumvmﬁ,scstachyswak(eﬁﬁmwaom@ﬁﬁi-a-g 's 1, 2
alk(en/yn)yl, hydroxy-Cy.¢-alk(en/yn)yl and hydroxy-Cs s-cycloalk(en)yl; and
Y is as defined above with the proviso that each R® is independently selected from the
group consisting of Cy.s-alk(en/yn)yl, Cs s-cycloalk(en)yl, aryl, Cs.g-cycloalk(en)yl-
Cis-alk(en/yn)yl, aryl-C,.¢-alk(en/yn)yl, acyl, halogen, halo-C,.¢-alk{en/yn)yl, ~-CO-
NR'R?, cyano, nitro, -NR'R”, -S-R?, -SO;R® and SO,0R%;
or pharmaceutically acceptable acid addition salts thereof.

o

In one embodiment, R is selected from the group consisting of acyl, hydroxy-C.¢-
alk(en/yn)yl and hydroxy-Cs.s-cycloalk(en)yl.

In another embodiment, the invention refates to such compounds wherein R is
selected from the group consisting of hydrogen, Crs-alk(en/yn)yl, Cs3-cycloalk(en)yl
and Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl.




is NR4, and R3 is a hydrogen atom In yet another
enbodi nent, the invention relates to such conpounds
wherein R3. is. -different froma hydrogen atom 10 In

yet another enbodinment, R3 is selected fromthe group
ng of Cl-6- alk(en/yn)yl, C3.g-cyc
W(ﬁbﬂfdﬁ%{% s-cycl oal k(en)yl - C14- al k(en/yn)yIJ)glﬁltbﬁiga??"\9‘?'}ggms
Ci-6-alk(en/yn)yl. 15 In y#& another enbodi nent, the
Th onepieferred erfodirentthe BUSTEoR AIRAUD Q?ch‘e't?ﬁ{:&hﬂs RRerki® R i
sel ected fromthe roup. consisting o
slgct Bg thergranm)cpps 05hwrog§maadammmml In yet
anot her enbodi nent, the invention relates to such
conpounds wherein R3 is d- 6-alk(en/yn)yl. 20 In yet
Taaputietarembodimentnthe hiviention relates to such compounds wherein R js a
h%g cI oal k(en)yl -d -6-al k(en/yn)yl. In yet another
rrent the invention relates to such conpounds
vvhereln R3 is aryl-Cl-6-alk(en/yn)yl. 25 In one
enb d| ment, the invention relates to such conpounds
parionlas exyppdiment, e invapiisnirelatesiotsochi coenpoyndsiveherein
Rlﬁgv@irktd]]g n%lat es to such conpounds wherein X is CO
30 I'n one odinment, g is 0. WO 2004/ 058739
PCT/ DK2003/ 000906 12 In yet another enbodi ment, the
10 invention relates to such conpounds wherein X is CO
and g is 0. In yet another enbodi nent, the invention

Iﬂ@ie&trasdmﬁn@atQWRﬁdﬁdRﬁWs%Ie&e&(ﬁém% gr0uPsillg¢0
p R% ) ?g&gerent fromaryl. In anot her®' ﬁt

aryh iagyl-1-6 Flll‘? )vbissyeitysdsenty-Crisadk(eniymyitand hydrekpCes t o
cyeltalk(ggyrpounds wherein g is 1 and Zis 10 NR4. }

15 In another embodiment, at least one of R? and R* is selected from the group
consisting of hydrogen, C;.s-alk(en/yn)yl, Cs.g-cycloalk(en)yl and Csg-cycloalk(en)yl-
Ci.s-alk{en/yn)yl.

In yet another embodiment, the invention relates to such compounds wherein at least

20 one of the substituents R and R* is a hydrogen atom.

(—\ In yet another embodiment, the invention relates to such compounds, wherein both R?

and R are hydrogen atoms.

25
In one embodiment, R® is selected from the group consisting of hydroxy-Cj.¢-
alle(en/yn)yl, aryl-Cs g-cycloalk(en)yl, NR''R'”-Cy s-alk(en/yn)y], NRIRI”-C; 4-
cycloalk(en)yl and hydroxy-Cs.s-cycloalk(en)yl; wherein
R and R' are independently selected from the group consisting of hydrogen, C.¢-
30 alk(en/ym)yl, Cyg-cycloalk(en)yl, Csg-cycloalk(en)yl-C,.¢-alk{en/yn)yl, hydroxy-C.¢-
alk(en/yn)yl, hydroxy-Cs s-cycloalk(en)yl, hydroxy-Cs.g-cyeloalk(en)yl-Cy.q-
alk(en/yn)yl, halo-C;_¢-alk(en/yn)yl, halo-C; g-cycloalk(en)yl, halo-Csg-
cycloalk(en)yl-C;¢-alk(en/yn)yl, cyano-Cy.g-alk(en/yn)yl, cyano-Cs.g-cycloalk(en)yl
and cyano-Cs.g-cycloalk(en)yl-Cy.s-alk(en/yn)yl; or



In one enbodinment, qis 1, Zis NR4, and R3 and R4

together with the nitrogen atom to which they are

attached forma 4-8 nenbered saturated or unsaturated
~ring which optionally contains 1, 2 or 3 further
wdmbgssgabons, the ring fornmed by R3 and R4 K3033/bd3506

nitrogen atomis optionally substituted with one or

%Ere Slé,bst ituents i ndepend&ntly sel ected from

aigl BRI kipgeiliey withlthe mitryen atoth @raticheytare hacRa tai) ¥ g |

ther i_men i,s 1,. Zis N4 and R4 is
AR oo Pl bk oponaly comiahg dr berefurtber
helerdatomtsk (en/ yn) yl, C3-8-cycl oal k(en)yl,

C3%-cycl oal k(en)yl -C1.6 20 allc(en/yn)yl,
hydr oxy-Cl {-al k(en/yn)yl and

5 I 5 Lk ( en n t another. . .
L s SO, G2 e ool St s 1.2
isNBmand Rf s adiydrogedmigtanent, q is 1, Z is NR4, and at
| east one of R3 and R4 is different froma 25
hydrogen atom In yet another enbodi nent, the
Tt Yot andth@RmbeiRkRS the Sveatidh ' L
dﬁ%d Z_is an _oxygen atom ﬁﬁ%ﬁ%&%@s%ﬂgﬁ%ﬁd}lﬂ%m,
gt fomadvéiesetatemes to such conpounds wherein X is
10 CO qgis 1 and Zis an oxygen atom In yet another
enbodi ment, the invention relates to such conmpounds

Tnyiyes psither RRbadicient R is aclectdrlyfibn R prain@iBaistitiz 5f€Q- 9 is 1 C

I S~ an._ ax tom_ WO 2004/ 058739
TR Sy anbiena - Comtibsnivari andtans-
Ci.pale@Ehiya)ylr el ates to such conpounds wherein Wis an

oxygen atom |In yet another enbodi nent, the invention
relates to such conpounds wherein Wis a 5 sul fur
15 : t ' wne invention. rel.ates
e o e R TR ol g A b I <
sefgeted fiom the group eonsistieg ofifiizedli(eri)yl dnl eryl-Oy.@ak{eaRm)yl.
~relates to such conpounds wherein Wis a sul phur atom
and g is 0. Ok In yet another enbodi nent, the

Iniyet/@mnttiepembodimin thé i8veaMeR iAo YRdSoPaial RudinRas C,.
6_ﬁﬁ|gegpy§5%l‘at om Xis COand g is O. :

20
In yet another embodiment, R® is Css-cycloalk(en)yl-Cy¢-alk(en/yn)yl.
S
In yet another embodiment, the invention relates to such compounds wherein R? is -
aryl-Cy.g-alk(en/yn)yl.
25
In one embodiment, the invention relates to such compounds wherein X is SO;.
In yet another embodiment, the invention relates to such compounds wherein X is CO.
30

In one embodiment, q is 0.
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15 In yet another enbodi ment, the invention relates to
such conmpounds wherein Wis a sulphur atom qis 1
and Z is an oxygen atom In yet another enbodi nent,

the invention relates to such conmpounds wherein Wi s a

w@ﬂm &lsfg,gur atom X is CO q is 1 an_d Zis %m?ﬁ%gg@w%

at om yet anot her enbodi nent, mis O.
anot her enbodi ment, mis 112 In yet another

L@ Y& e8otHB Hnbofeft, ﬁle invaftidn Yo} ’mﬁ%ﬂ2 .51 ; %é\[ﬁgﬁﬁ"n Ris B

yet  anot her enbodi nent, nis

(e~ =

aP’t‘IFﬁIﬂ(ZOOS/ 000906 14 In yet another enbodinent, n is

1. In one enbodinent, nis 2, 3 or 4; 5 |In one ,
enbodi nent, p is 0. In another enbodinent, pis 1. 10

T yet cam_thﬁrmbﬂ)ddm'em the fvehitrastlaRH R sBSh mRé,a@&«ﬁ whedid X0

3CO St of acyl, - , nitro,
m&@?ﬁgl %%JP@“ %Q’W&t her errbodl ment, each R5 is
i ndependently sel ected fromthe group consi sting 15
of G . 6- aI k(en/ Yn) Yl, Cs-s-cycloal k(en)yl, aryl,

Gabasiment i 1 - Q -6-al k(en/yn)yl,

aryl-Ct-6-allc(en/yn)yl, hal ogen,
hal o- d -6-al k(en/yn)yl, Cl.6-al k(en/yn)yl oxy, cyano,
In 0 eRibodinmniSMia Bivention rvletes &yt SImpPERRHHRRE q 59350 738
Ng;; i ndependently selected fromthe group 20 consi sting

Cl-6-al k(en/yn)yl, aryl, hal ogen,
Cl- 6-al k(en/ yn)yl oxy, -NR?R?' and -SO2R8. In yet
anot her _enbodi nent , the |nvent| on relates to such

Inonssabadimentna isch, 4 is MR, arg Rjagd Rﬁmggmmmmmmemtm
tongI?g% ﬂelgfﬁ g@ééﬁe(fﬁﬂﬁ b3t DnBreddarnCindd & (ERLY ALY i ring which

optionally contains 1, 2 or 3 further heteroatoms, the ring formed by R® and R? and
the nitrogen atom is optionally substituted with one or more substituents
independently selected from C;g-alk(enfyn)yl, aryl and aryl-C, s-alk(en/yn)yl.

In another embodiment, q is 1, Z is NR* and R* is selected from the group consisting
of hydrogen, C;¢-alk(en/yn)yl, Cs-g-cycloalk(en)yl, Cig-cycloalk(en)yl-C;.¢-
alk(en/yn)yl, hydroxy-C;_s-alk{en/yn)yl and hydroxy-Cs.s3-cycloalk(en)yl.

In yet another embodiment, q is 1, Z is NR* and R*is a hydrogen atom.

In one embodiment, q is 1, Z is NR®, and at least one of R® and R is different from a
hydrogen atom.

In yet another embodiment, the invention relates to such compounds wherein qisl

and Z is an oxygen atom,

In yet another embodiment, the invention relates to such compounds wherein X is CO,

q is 1 and Z is an oxygen atom.

In yet another embodiment, the invention relates to such compounds wherein R? and

R? are hydrogen atoms, X is CO, qis | and Z is an oxygen atom.
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25 -SO02R8 wherein Rs is aryl. In yet another

enbodi nent, at |east one substituent RS is

Cl4-al k(en/yn)yl. In yet another enbodi nent, at | east

one substituent R5 is aryl. 30 In yet another
wehiageNsient , at | east one substituent RS is

Cl-6-al k(en/yn)yloxy. In yet another enbog(lzﬁgﬁ%e’oslgotwos

| east one substituent RS i 43 -S2Rs. WD 2004/ 058739

oY DRrEE0SHIBAE8GE thdifvintioy slatane ik compduads WeRbin Wi an

A)%gﬁm%e substituent RS is a hal ogen atom In yet

a er enbodi ment, at |east one substituent R5 is a

hal ogen atom which is selected fromthe group

consi sting .of chloro, bronp and iodo. 5 In yet another

Iaﬁfﬁfc?af"ﬁ@iﬂm, bogimanp 4ae invemtiomielsiasita sieh vormmunds Whenein OV is a n

Agpt her enbodi ment, at | east one substituent RS is
chloro. 10 In yet another enbodinment, at |east one
substituent RS is bronb. In yet another enbodinent, at

I 1 uent 1S, -NR7R7' . | n one . )
Th B3RO kot M Hrvsifion S 1 ek onkeOuRd WherebY isandl
salphirenéosit ax@h¥ i0fOR7 and 15 RT' is aryl or acyl. In one
enbodi nent, at | east one substituent RS is -NRTRT ;
and at Iea_st one of R7 and R7' is selected fromthe
185 @UB RS, o VAR A RLes F HaPlS SN Wik Wi
Swﬁﬁﬂmm%@en)yl -G _6-alk(en/yn)yl. 20 In another
enbodi nent, at | east one substituent RS is -NRTRT; and
at least one of RT and R7' is selected fromthe group

hegst ancthdregbodimenislthe gieentamdelfls B saddoRb Wi Whereid W is &
Ighlxw.t %g):ﬁenb_odl ment, at |east one substit uent *RS

sylghng 1 dgisPeast one of 25 RT and RT' is
Cl.6-alk(en/yn)yl. In yet another enbodi nent, at | east

one substituent RS is -NR7R7'; and both RT and RT are
Inonet gnosfier cabpdimpst) the Byention oelstessinivanti compounda whbRRSW 95 €

sﬁﬁﬁmﬂoﬁlﬁ@élﬁﬁi%@%%%gao%}d R8 is -NRORO'; wherein

- In yet another embodiment, the invention relates to such compounds wherein W is a

sulphur atom, X is CO, q is 1 and Z is an oxygen atom.

In yet another embodiment, m is 0.

In yet another embodiment, m is 1.

In yet another erabodiment, m is 2.

In one embodiment, m is 3.

In yet another embodiment, n is 0.

H
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RO and R9' are independently selected fromthe group
consi sting of hydrogen, Cl.6- alk(en/yn)yl,

C3_s-cycl oal k(en)yl and
C3_s-cycloal k(en)yl-Ct _6-al k(en/yn)yl. WO 2004/ 058739

@5% 031000906 16 In one enbodi nent, _ n
Wd:%%‘{l 9 RS is -SO2R8; and Rs is sel ect %’l’lﬁ?%ﬂ&ﬁl?ﬁﬂ@ﬁ

st1tuent
group consisting of Cl.6-alk(en/yn)yl,
Iggeigmothed esokdingm), wlis 1.C3. s- cycl oal k(en)yl -d _6-
al k(en/yn)yl and aryl. 5 In yet another enbodi nent, at
| east one substituent RS is -SO2R8; and R8 is aryl. In

Ly Ske chiltidtiient, P90 gt . the invention relates to such

compounds wherein Y i's of 10 formula Il. ~i In yet
anot her enbodi nent, the invention relates to such
conpounds wherein Y is of formula I'll. 15 In yet

anot her enbodi ment, the invention relates to such

Iz onrepmbodimenh @riedn Y is of formula Ilb or I11b (RI)p
W-~5)" WIlIb IIlb ~.r wherein W in, n, p and RS are
as defined above. 20 In yet another enbodi nent, the

him&ﬁféxﬁbb(ﬁlﬁé@’tlﬁﬁ it o such conpounds wherein Y is of
formula Iib. In yet another enbodi ment, the invention

relates to such conpounds wherein mis O 25 and Y is
of formula Il k In yet another enbodi nent, the
invention relates to such conpounds wherein Y is of

Infape wmbaditricipat 1946 R0 i0RRIRA SBETHOERADHRABWS ach’-Co.
NR°R?, nitro, -S-R® and SO,0R®.

In another embodiment, each R® is independently selected from the group consisting
of Cy.s-alk(en/yn)yl, Cs g-cycloalk(en)yl, aryl, C3_3-cycloa]k(en)yl—01-5-a]k(cn/yn)yl,
aryl-Cy.¢-alk(en/yn)yl, halogen, halo-C; s-alk(en/yn)yi, Cis-alk(en/yn)yloxy, cyano,
NR'R” and-SO,R®.

In yet another embodiment, each R is independently selected from the group
consisting of Cltﬁ-alk(en/yn)yl, aryl, halogen, Cy.s-alk(en/yn)yloxy, -NR'R” and
-SO;R?,

In yet another embodiment, the invention relates to such compounds wherein each R®
is indepgndently selected from the group consisting of Cy.¢-alk(en/yn)yl, halogen and
-SO,R® wherein R® is aryl.

In yet another embodiment, at least one substituent R® is Cr-¢-alk(en/yn)yl.

In yet another embodiment, at least one substituent R® is aryl.

In yet another embodiment, at least one substituent R® is Cy.s-alk(en/yn)yloxy.

In yet another embodiment, at least one substituent Ris -SO;RE,
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In yet another enbodi nent, the invention relates to
such conmpounds wherein nis O and Y is of formula M.
In yet another enbodi ment, the invention relates to
such conmpounds wherein pis 0 5 and Y is of fornula

wa dobdossism yet anot her enbodi nent, the invenpipBkbRsGloRS

to such conpounds wherein nis O, p is 0 and Y is of
formula Il11b. 10 In yet andther enbodinent, the

In etenetherpmbetlizent at loast onstsubsitigentiRTis aMiles@i dion, | S Of
formula Mo and n + pis 1, in a particular aspect
thereof nis | and pis 0 and in another particul ar

Tagpecttherieebedinent, atdeddt Gtckubstin®endR® ik B hBenh REich is
Seaﬁn&gocgﬁrne t, the invention relates to such _conpou_ndls

¥ ?{ngl‘el%o%fcmsl%mﬁﬁﬁlﬂw& hrpgoguidtiodo.+ p is 2, in a
particul ar aspect thereof nis 2 and pis 0; and in
anot her particul ar aspect thereof nis 1 and p is 1.

I ypt grathes smbedimertna defshaetsubstient Biefiidron rel ates to
such conmpounds wherein Y is of 20 the below fornmul a

[1bl, I'lb2 11b3, JIlbt, I'llbz, M' or 1l1b4: WO
230 2ol E@Bo G M2 YO CARARent I ifirFS. EIbI  Rs Zi
Rs Ilbi WRs M2 (R5)5 R5' [1b2 "1 5)r "1°'5) WY

Rs" / 1 M3 W
In yet another embodiment, at least one substitnent RS is bromo.

In yet another embodiment, at least one substitnent R® is -NR'R”",

In one embodiment, at least one substituent R® is -NR7R7'; and at least one of R” and
R” is aryl or acyl.

In one embodiment, at least one substituent R is NR'R”’; and at least one of R” and
R is selected from the group consisting of hydrogen, Cy.s-alk(en/yn)yl, Cs.s-
cycloalk(en)yl and Csg-cycloalk(en)yl-C;.s-alk(en/yn)yl.

In another embodiment, at least one substituent R® is -NR'R”’; and at least one of R”

and R” is selected from the group consisting of hydrogen and Cig-alk(en/ym)yl. £y

In yet another embodiment, at least one substituent R® is -NR'R”; and at least one of
R’ and R” is C;.s-alk(en/yn)yl.

In yet another embodiment, at least one substitnent RS is -NRR” ; and both R’ and
R” are Cyg-alk(en/yn)yl.

In one embodiment, at least one substituent R® is -SO;RS; and R®is ~NR’R”’; wherein
R’ and R” are independently selected from the group consisting of hydrogen, Ci.¢
alk{en/yn)yl, Cs.3-cycloalk{en)y! and Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yl.
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(pp I''b3 RS WRs iiib4 ~s)5 WRs" wherein Wis as
defined above; 5r is Qlor 2, sis 0, 1, 2 or 3
and Rs' and Rs" are independently defined as Rs and
each RS is independently as defined above. 10 In yet
enbodi nent, the invention relates _
ch%@n%%gﬁgs wher ei n: WO 2004/ 058739 PCT/ DKZO%@F@%%’BZH 0906
19 mis O and Y is of fdfnula IIb;or nis 0 and Y

Ii ape (Dmbd')dlmnmﬂ & lédsbone@ﬁbsunﬁnﬁlbs i9-SOIH®: ¥nd R Qf sefe@fe&’ﬁjoﬁ the
I 11b;or and Y is of formula IIb:

i S0Pl o ARV B relophiea v, Crsrovelopitenib s
l1iddaeggof nis 1 and pis O and in another
particul ar ‘aspect thereof nis O and pis 1; or Yis

3

of formula Illb and n + pis 2 in a particular aspect
t is 0O .a grtlcular
8 aer s eyl R B SO e B
forrnﬂ allb'; or 11b2; or Il b3, or [11bl; or 111b2; or
[11Db3; or |||b4. 10 In yet another enbodi nent, the

invention relates to such conpounds wherein Y is of
--~ formula M; or I1b2; or 11b3; or wherein mis O
and Y is of forrmula Jib. In yet another enbodi nent,

Infypleanpthoreambiodiment [thet fnvention siateh toami compamdb ehebia Yﬁslos
foffula > fornulallbl. I'n yet another enbodinment, the
I'nvention relates to such conpounds wherein Yis of

In yet another embodiment, the invention relates to such compounds wherein Y is of
formula IT1.

In yet another embodiment, the invention relates to such compounds wherein Y is of
formula ITb or Ilb

R?),
"] gt
IIb ' b

wherein W, m, u, p and RS are as defined above.

In yet another embodiment, the invention relates to such compounds wherein Y is of
formula ITb.

In yet another embodiment, the invention relates to such compounds wherein m is 0
and Y is of formula [Ib.

In yet another embodiment, the invention relates 1o such compounds wherein Y is of
formula IITb.
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20

formula I1b2. 20 In yet another enbodi nent, the
invention relates to such conpounds wherein Y is of
formula I1b3. In yet anot her enbodi nent, the
invention relates to such conmpounds wherein Y is of
wo gvppdsezoHl bl ; or nib, or In'; or M'; or ZermkbiSothoes

and Y is of formula Illb; or pis O and Y is of
ﬂlorrrula I11b;or nis 0, plfis 0 and Y is of formila

PFiAnofer embodiment, thesinventian Mbatesriol suvh tomppodd whirding is 0
Ra sorkhuasRgct thereof nis 1 and pis 0 and in
anot her particul ar aspect thereof nis 0 and p is 1,
or 30 Yis of formula Mo and n + pis 2, in a

i cul ar ,aspect .thereqf nis 2 and pis 0 and in
Iﬁ%%‘{ %S{Fl‘e‘peé‘}‘i"ﬁ’gtﬁﬂg theJuysmien sefatgs daguch compqundswharein p i€ 0
aNDYZ0 o ffotbfld 8%, PCT/ DK2003/ 000906 20 In yet anot her

enbodi ment, the invention relates to such conmpounds
wherein y is of formula Mur. In yet another

YR fiB Mnbolilend fheh relates to such conpounds
_\Azsetr einvyis it Rl mu‘l%areﬁeﬁgfudfﬁowm% Hennis 0, p
1eMysY meoftformubadlbnvent i on rel ates to such compounds
wherein y is of formula I11b3. 10 In yet another
enbodi nent, the invention relates to such conpounds
Tt ethier ¥mb8difibnt, e i¥ehidbn! rkibidds e e Vi
enbodj rent, the |nvention T ehtoe%%%%gﬁgﬁ&c%%%?qd%‘)f
f?m&i%g[hg ayd pd pgf 1, in3 prediculat aspéck thereof inis Mint)p 0 2Md {nR5) P
atdter 5![’1?1111%&‘1@15 i .and RS are as defi ned
' abovg. 50 I'n esie%ﬂe%\rﬁfo e@mgﬁ‘d% i ment, the invention
relates to such conpounds wherein Y is of fornula

Il )Le? another embodiment, the invention relates to such compounds wherein Y is of
formula ITlb and n + p is 2, in a particular aspect thereof n is 2 and pis 0; and in
another particular aspect thereof n is 1 and p is 1.

In yet another embodiment, the invention relates to such compounds wherein Y is of
 the below formula ITb', Ib?, IIb®, TMb, b2, 10 or ITh*:

®
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In yet another enbodi nent, the invention relates to
such conmpounds wherein mis 0 and Y is of formula
I1c. 25 In yet another enbodi ment, the invention
relates to such conpounds wherein Y is of formnula he.
wONM43876 058739 PCT/ DK2003/ 000906 21 | n yepcpRIdS60090s
enbodi nent, the invention relates to such conpounds
wherein nis 0 and Yis &8 fornmula Illc. In yet
anot her enbodi mrent, the invention rel atesgso such
conmpounds wherein pis 0O 5 and Y is of fgornmula
In yet another enbodi nent, the inventigno=Aelates to
such conmpounds wherein nis 0, p is O j
formula Illc. 10 In yet another enbodixg
invention relates to such conpou
formula M and n + p is 1, in a particular é@bect
thereof nis 1 and pis 0 and in e another particular
aspect thereof nis 0 and p is 1. In-yet another
enbodi nent, the i ntion relates to such conmpounds
wherein Y(R% 0 5 formula M@ and n + pis 2, in a
particul ar as ﬁ thereof nis 2 angs is 0 and in
anot hgg! parti spect thereof n is 1 and p i 1.
In yet anot her ¥nbodi nent, the inventi
such conmpounds wherein Y is of 20 the

tic', Ile2, I1c3, Illc', Illc2, M' WO
2004/ 058739 PCT/ DK2003/ 000906 22(FR), icl Rs'
llcl WRS M2
. RS ’
®R3)
Tib2
W 5
TIL3
RS \
w
®),
IIb3 m\
RS' w Rsl
=
®), w
R¥
wherein
W is as defined above;

ris0,lor2;
$is0,1,2 0r3; and

R” and R”” are independently defined as R® and each R is independently as defined
above.

In yet another embodiment, the invention relates to such compounds wherein:
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WR Rs" wMW3 R" WRs' (RI), IIC3 RS W(R-5 WRS
115" wherein Wis as defined above; 5 r is 0, 1 or

2, sis 0,1,2 or 3;and R5' and R5" are independently
defined as RS and each R5 is i ndependently as defined

wabayess7380 1 n yet anot her enbodi nent, the i?gg/g%@g}mﬂ%ﬁ

rel ates to such conpounds wherein: WO 2004

PCT/ DK2003/ 000906 23 mi% 0 and Y is of formla

| |'€; mois 0 andiYSisQf &sithuly libgor0f formula JHe; or  pis O

and Y.s of_ formula 111c; or nis O, pis 0 and Y_|s
of’faﬁﬁéﬁ'ﬂiWOH‘F’mﬁﬂambﬁy of formula M and n + p is

1,,i8: is ct thereof nis | anq p is O
an.d r%gj‘%%%{ ésrcé’%pfglh‘iﬁ%u Al aspect thereof nis 0 and p

| se 1niod, p i¥Oiaad ¥fis boformiliamdecand n + p is 2, in a
part | cul aspect thereof nis 2 and pis O a_npl in
anbt Kef °€‘I§F{1‘iﬂé Al pndahpés L, ihepastidulan aspectitharedt nds 1 andlp is

111 o) ehEin oo G e igpr Rlog angie Tor | %

* Yisofformulalibandn+pis2,ina particular aspect thereof n is 2 and p is

0; and in another particular aspect thereof n is 1 and pisl;or
¢ Y is of the formuia ITb'; or b or Ob’; or OIb! ; or ITIb%; or I, or TIIb?,

-

In yet another embodiment, the invention relates to such compounds wherein Y is of

formula ITb'; or Iv?; or TIb; or wherein m is 0 and Y is of formula Ifb.

In yet another embodiment, the invention relates to such compounds wherein Y is of
formula Ib'. '

In yet another embodiment, the invention relates to such compounds wherein Y is of
formula ITb”.

In yet another embodiment, the invention relates to such compounds wherein Y is of

formula ITh®.

" Inyet another embodiment, the invention relates to such compounds wherein

e Y is of formula ITh! ; or IIb%; or Iy; or Tb*; or

* nis0and Y is of formula ITlb; or

* pis0and Y is of formula ITlh; or

* nis0,pis0and Y is of formula Ilb; or

* Yis of formula b and n + p is 1, in a particular aspect thereof n is 1 and p is
0 and in another particular aspect thereof n is 0 and pisl;or

* Yisof formula IIb and n + p is 2, in a particular aspect thereof n is 2 and pis
0 and in another particular aspect thereof n is 1 and pisl.




In yet another enbodi nent, the invention relates to
such conmpounds wherein Y is of fornmula lle'; or llcz
or I1c3; or mis O and Y is of fornula Ilc. In yet
anot her enbodi nent, the invention relates to such
wEnpegnds wherein Y is of 15 fornula He' . pbfn¥fisioonsos
anot her enbodi nent, the invention relates to such
compounds wherein Y is of ®fornula Il1cZ 20 In yet

Ingisbariether embeliien;the invérsioh ralsed to Gilchl bbb isds twhefettl is of

fo&RﬂF nds wherein Y is of forrmula 11c3. In yet
anot ner " enbodi nent, the invention relates to such
compounds wherein Yis of formula Illc'; or Illaz;

or I11e3; or lllc4; or 25 nis 0 and Y is of fornula
In)yet gothgy embagiment, thegventips refstesfto sunhl campdvials wherein¥ fsof0,
5  foRmusu@?and Y is of formula Mc; or Y is of fornmula We
and n + pis 1, in a particular aspect thereof nis 1
and pis 0 and in another particul ar aspect thereof n
' nd i.s 1. or, 30, Y |s of formula Me and n + p
n b’ét 2’3"‘%&3@’0 Ipenh i inyentianelafes to gich gpmpounds wherrid Yoisiof
fomaandIb’ N anot her particul ar aspect thereof nis | and
pis 1. WD 2004/058739 PCT/ DK2003/ 000906 24 In yet
anot her enbodi mrent, the invention relates to such
1 g4, | 1S4 Of ormula ne'. |.n yet another
0 IR bR el ol e e ncner wiip draer
forppeba 18bh v is of 5 formula I11¢c2. In yet another
enbodi nent, the invention relates to such conpounds
wherein y is of formula TIlIc3. 10 In yet another
enbodi ment, the invention relates to such conmpounds
wherein Y is of formula Illc4. In yet another
In gt gdherembodiment, fhe ieentionelates tatsush tonmuads wienpo¥idst

15 forMBMRIRIi S 0. 15 In yet another enbodiment, the
invention relates to such conmpounds wherein r is 1.

' R,

W R, W

Iic ' LHI

wherein W, m, n, p and RS are as deﬁnedl above,

20 In yet another embodiment, the invention relates to such compounds wherein Y is of
formula Ic.

In yet another embodiment, the invention relates to such compounds wherein m is 0
and Y is of formula Ic.

25
In yet another embodiment, the invention relates to such compounds wherein Y is of
formula Ilc.




In yet another enbodi nent, the invention relates to
such conpounds wherein r is 2. 20 In yet another
enbodi ment, the invention relates to such conmpounds
wherein s is 0 In yet another enbodi nent, the
w0 0ve3gizen rel ates to such conpounds wher ei Befpksodenosos
25 or 3. In yet another enbodinent, the invention
reI ates to such conpounds Wnerein Y of formula Il
In gohapeibertembadiment, Bie imentitd foBies ¢ such bnpoandd Wheréin Qfis 0
or a group of fornula I'lb wherein m
aha?ﬁso%rrﬁdéggqcoup of formula lie wherein mis 0. WO
2004/058739 PCT/DK2003/000906 25 I n yet another
qgodl ﬁﬁentlon rel ates to such conpounds
K favepiion lates toeieh conpprobyds valrerdin pas 0 or
5 ahdYSsoﬂbrm;ﬁaHf[cQup of formula Ilb wherein mis 0; or 5
a group of fornmula Ile wherein mis 0. In yet another

enbodi nent, the invention relates to such compounds
[11Dbl; or 711b2;

' La 11| rese
Y ks HpR kS ohbdn 5B EREH S 5 2
isl0 dnd A is@f forh@la Ilc.gr oup of formula Mb wherein n is 0;
or a group of fornula illb wherein pis 0; or a
group of fornmula Mo wherein nis O and pis 0; or a

10 Dbl elibé L)

T e o anent ot harOR: i sty el ror
formple e andan + pdsiL.dn a parfiewltr aspret theeofn isd aﬂd prislopnd & 1;

Illb.apd n + pis 2, in a
adgghre%ficu‘?%érr%g@ﬁte%%e?%\sg&?dﬁ aﬂ 2and pis 0 and in
anot her particul ar aspect thereof nis 1 and p is 1;
Jl1lc wherein nis 0; or a group

of, fornul
Iﬂé’Pg &‘%{J?‘E"qdﬁmiﬂtﬁ%ﬁn@m% relajeso suph compejngs phetkint Bismil a
15 folduldARs £idh -Pp is2, th APHiBiidrSsflet Rreofn is 2 and pis 0 and in

another particular aspect thereof n is 1 and p is 1.

":’ﬂr::

=

In yet another embodiment, the invention relates to such compounds wherein Y is of
20 the below formnla Ifc', IIc?, Tic?, I, MIc?, T or MIc*:




20 a group of fornmula Me wherein n + pis 1, in a
particul ar aspect thereofnis 1 and pis 0 and in
anot her particul ar aspect thereof nis 0 and p is 1;
or Yis of formula Me and n + pis 2, in a particular
w@zRHesshereof nis 2 and pis 0 and in ap@f‘/ﬁgioosmomﬁ
particul ar aspect thereof nis 1 and pis 1 I'n yet
anot her enbodi ment, the if@d%ention relates to such
conmpounds wherein Y of formula I'll repgesents | [|b2;
or I11c2; or a group of formula IIlDb ereinnis O

and pis 0; or 30 a group of fornula-kllc wherein n
is 0O and pis 0. In yet another enbod \ he
invention relates to such conpounds ' i s ollle!
and Y is of formula Il, in part ar r eof
'Y is of formula Il1b or Ilc. (%@%4/058739“7 R
PCT/ DK2003/ 000906 26 In yet another enbodinment mis
1, and Y is of formula IT, in a particul ar aspect
thereof Y is of fornmula Ilb, and in nore particul ar

aspectsg@ber Yis of formula IV, 11b2 or 11b3. 5
In yet anot nbodiment mis 1, gRS i s selected from
the Iptoup cowsisting of Cl-6- al k(er/yn)yl and

hal ogen, and Wis of formula I, in &Pz ar

aspect thereof Y is of fornula I'lb,
particul ar aspects thereof Y is of
In yet another enbodinent, the uﬁventlon ategsto
such conmpounds wherein mis 1, 10 R5 is
Cl.6-alk(rRfi/yn)yl and Y is of formula Il, in a
particular spegt ifreof Yis of fornmula Ilb, and in
ﬁF artic cts thereof Y '50@5 fornmula I1bl
I n{fyét another enbodi nent, th& invention

reIates to s conpounds wherein misil, R5is a
hal ogen at om such as brono or chloro andsY
is of formula I'l, in a 15 particular thereof Y
is of fornmula Ilb, and in nore pR¥ cts
thereof Y is of formula Il1bl, 11b2 or I n get
anot her enbodi ment, the invention rel ates to such
compou wherein mis 1, R5 is brono or chloro, and
Yis o rmulall, in a particular aspect thereof Y
is of 20 f allb, and in nore particular aspects
t heH@of Y_id/ ofBfornmula 11bl, 11b2 or 11b3.
R¥ W
Hlc#
(Rs)s W RS‘
Rll
wherein
W is as defined above;

ris0,1or2;
§is0,1,20r3; and

R* and R are independently defined as R® and each R® is independently as defined
above.

In yet another embodiment, the invention relates to such compounds wherein:

4
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In yet another enbodi nent, the invention relates to
such conmpounds wherein mis 1, R3 is
Cl.6-alk(en/yn)yl, and 'Y is of formula Il, in a
particul ar aspect thereof Y is of formula .Ilb, and

wo toosypsgeseparti cul ar aspects thereof Y is of

o 1Ibl, 11b2 or 11b3, 25 and in a nost partil)f::ﬁ/?g?é@mmg%
aspect thereof Y is of forfila 11b3. In yet anot her

enbod® Hehand ¥ isef fompelatlicper r el at es to such conpounds
wher ei-naRl .| : _6- en/yn)yl, mis 1, RS is
01?6?15%9(&3%}'3%%@%?(%% and Y is of formula I1I,
| ne ap ipahhd YU 8 foRSRERL: &hereof Y is of fornula I1b,
and in a nore particulal aspect thereof Y 30 is of
f ot mB%0) 1 i5P.and ¥ iy of fommds HEx oenbodi ment, the invention
rel a S conpounds wherein nis 0, p is 0 and
Y + s ols O?g)}'lﬁﬁﬁ%gﬂtﬁ,fnﬁpqﬁgg,lp paticaypenecitheredt wisfl andips
of f ir0andan Mivts piVEenlMEs : 1, PK2003/000906
27 I%_yet anot he? enbod[f?r?eg%élg?ﬁgégnag&é:ﬁtllggﬁgr el ates to
schYddabiormaa Migandai np is 2, in aﬁparﬁmﬂiar\{sﬂe& t@irecifﬂrigry lla@d p isb
[, gl j thereof Y is.o ormul a ni
or Nghﬁgﬁgﬁ}lpﬁwﬁﬁc‘éﬁ%&%&gﬁwg DS had RIS eof Y is of
f or miflisof the B2mhlalTled 00TicY bi Be: oOILN of iR HidE4: .
enmbodi ment, the invention relates’to suc cohrpounds
wherein n + pis 1 and Yis of formula IIl; in a

TPyt rhothr 3mbaGRREL it ARERR i.5..0f fornmula IlLlc, and jn ™y
a more parti cuIBé\trhkaspec%r%i#gg:té)osfmvof@owadsﬂ” g‘“’fl C
fopppladlc’; oy Oestor Haoohmris @ bV iswfformildBe.i nvent i on
relates to such conpounds wherein n +p is 10 2 and Y
Iniqfsé of formula Il1; in a particular aspect thereof Y is

t fmottren bmbbdimbnt, e thétion rel 8y 8 | u#@g ;

ol ner f Yis of fornula I11b2 orsg‘:]qliréggj.ﬁ Iwﬁél@%fim(’f

“ahothé&r embodiment, Y is not of fornula U when Wis an
oxygen atom 15 In yet another enbodi nent, the
conpound of formula | contains no nore than 3 aryl

Ingrlrngthenembrdimens théovestion relites to smhaumpounds whétein Y is of

foﬁﬁhbﬁw.ng list and pharnaceutically acceptable salts
thereof are 20 preferred:

{2- Am no- 4-[ (5-chl oro-t hi ophen-2-yl net hyl ) - met hyl -am n

-phenyl l-carbam ¢ aci.d ethyl ester;
In %t a%ot%ely er}lbo%.lmen?, rEle invention, relates)éo such compounds wherein Y is of

- formula Xic*.

In yet another embodiment, the invention relates to such compounds wherein

* Yisof formula Ic'; or e or I, or e or

¢ nis0andY is of formula Illc; or

* pis0and is of formula Illc; or

* nis0, pis0andY is of formula Ilc; or

* Yis of formula e and n + p is 1, in a particular aspect thereofm is 1 and p is
0 and in another particular aspect thereof n is 0 and pisl;or |

* Yis of formula Olc and n + p is 2, in a particular aspect thereof n is 2 and p is
0 and in another particular aspect thereofn is 1 and pisl.
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{2- Am no- 4-[ (5-chl oro-t hi ophen-2-yhnet hyl ) - am no] - phen
yl}-carbam c acid ethyl ester; 25
{2- Ami no- 4-[ (5- net hyl -t hi ophen-2-yl net hyl ) - et hyl - am n
o] - phenyl }-carbami c acid ethyl ester;

WQ 2008068788 4- [ (5- br onp-t hi ophen- 2-yl met hyl ) - aot/BR}IcOBTRS
| }-carbam c acid ethyl es%‘ﬁr;

- Am no- 4- [ (,6- chl or.o- 3- met hoxy- benzo[ b] t hi ophen-2-yl m

Ié?ﬁ@g]?‘ﬁﬁl}ﬁ menh e ivention relptasdorsush aempbuedswyhereis WVeis of

fo2avdnilied- 4- [ (benzo[ b] t hi ophen- 2-yl net hyl ) - ami no] - pheny .

| }-carbam c acid ethyl ester;
{2- Ami no- 4-[ (5- net hyl -t hi ophen- 2-yl net hyl ) - am no] - phen
5 N eRT=Toy .hyl.. ester:; 2004/ 058739
1% ot /RGD%%%@E%B% th%&lgéénhon elafes to st compounds wherein Y is of
fqrmuhﬁﬂn%;- 4-1 (4- br ono- 3- net hoxy-t hi ophen- 2- yhnet hyl ) - am
i no] - phenyl }-carbamic acid ethyl ester;
{2- Ami no-4-[ (5- phenyl -t hi ophen- 2-yhnet hyl ) - am no] - phen
Tryyek acalidd @fbedimentTne i ' N
2- Ami np- 4- [ (3- chl o?@ﬁltltﬁoingglh%%ﬁofﬁ (f/l} KPRy Moy isffen
f‘éﬁn}ﬁ-aégi‘bam c acid ethyl ester;
(2- Ami no-4-{[ 4- (4-chl or o- benzenesul fonyl ) - 3- et hyl -t hi
ophen-2-yl net hyl ] -am no}- phenyl)-carbam c acid et hyl
Ingyst egrothef Smboviment, the invention relates to such compounds wherein ¥ is of
foﬁhhgﬁémt hyl -t hi ophen- 2-yl met hyl ) - am no] - phenyl }- car ba
mc acid ethyl 10 ester; a
{2- Ami no-4-[ (5-fl uoro-benzof ar an- 3- yhnet hyl ) - am no] - ph
enyl }-carbam c acid ethyl ester, a
{2- Ami no- 4-[ (t hi ophen-2-yhnet hyl ) -am no] - phenyl } - cazba

S Caiof erfSotfnent Wivention relates to sych commapnds whripranny |

}-carbamc acid ethyl - 15 ester; :

In yet another embodiment, the invention relates to snch compounds wherein ris 1.

In yet another embodiment, the invention relates to such compounds wherein r is 2,

In yet another embodiment, the invention relates to such compounds wherein s is 0

In yet another embodiment, the invention relates to such compounds wherein s is 1, 2

or 3.

b

In yet another embodiment, the invention relates to such compounds wherein Y of
formula II represents

e Tb'; or b, or Ib®; or Iick; or Hc% or Iic?; or

* agroup of formula ITb wherein m is 0; or

¢ a group of formula ITc wherein m is 0.
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{2- Am no-4-[ (5-et hyl -t hi ophen-2-yhnet hyl ) -am no] - pheny
| }-cazbam c acid ethyl ester; .

{2- Ami no- 4-[ (t hi ophen- 3-yhnet hyl ) - am no] - phenyl } - cazba
ic acid ethyl ester; _
wqmﬂiom&sm- 4- [ {5- chl or o-t hi ophen- 2- ybnet hyl ) rei/Brbonsiidose

] - phenyl }-cazbam ¢ acid 20 ethyl ester; .

2- Ami pno- 4-[ (benzo[ b] t hi opfren- 3-yhnet hyl ') - anmi no] - pheny
]1{‘9’?‘:@52'@%‘?“3’0&’&383 Bretijyentiomrelates to such compounds whierein Y of
oo R@rdedek S- di met hyl - ami no- benzo[ b] t hi ophen? 3-yl met

hyl ) - a{'n' no] -phenyl }- carbanmic acid ethyl ester; 25
{2 A%n@rﬁb’[; Oﬁﬁbf{met hyl - am no- 3- et hyl - benzo[ b] t hi ophe

-2- - am - phenyl }-carbam c acid et hyl
N2 YR Bt T W S b o

! : _o. - ami -ph
{?rAH‘gfbﬁpﬂffofn@al{igtHg{ ﬁrﬂngg len- 2 yhnet hyl ) - am no] - phen

| }-carbam c aci er, _
%/2% Anmi no- 4- [ (benzo[ b] t hi ophen- 2-yl net hyl ) - am no] - pheny

j ' .. 30 ester; .
ﬁ giiﬁfﬁ%%?ﬁﬁsﬁz%% ﬁ%}}lﬁ%@fﬁi s Siirrommgmys adbere - pheny
orequleelfi represohig  prop _ ; _
- Am no- 4- -chl -th hen- 2-yl met hyl ) m no] - phen
DH -2@{5\??@? ﬁi%éoéréﬁbﬁ ehf&b)g;;ralﬂéf m%'}aaeory Mot o204/ 058739

9 . .
EI—C{T/Z%&QO? - F‘?agﬁgh FE2RE B ¥hen- 2- yI met hyl ) ani n] - phen

y o} -a3grBaprhfiferiinid HibwHeydimpicdpor | N @ particul ar aspect,
the co o%nds of the follow'ng list and
pAarhE e At iferamia b svhsreiem isdrnd paed;cbraddi ti on salts

f o o X .
g e é*?l%{%ﬁ; S i Lf.li.ammmesmmn i n
) 4 0 andcin pdoied e ; -
?]2- plhéﬁys 4-{1 gl;[@hl o??)I:&?_ﬂrl]li Qagﬁéecn?fgiﬁiniﬁﬁﬁ Pallsrr%’.nmcg] - phe.ny
I T - 3@113 ﬂgfﬁr"e é aré‘t‘h? Ip 18 %SF 8 partiqudar aspect thereof nis ﬁ alnd pis ]
L R RS A Y )1 o
Ol ) Ea) grou)lg of formula Ifc wherein n is 0; or

¢ a group of formula Iffc wherein p is 0; or

* a group of formula Mlc wherein n is 0 and pis0; or

* agroup of formula Illc whereinn + pis 1,ina particular aspect thereofn is 1
and p is 0 and in another particular aspect thereof n is Oand pis 1; or

* Yis of formula Ml and m -+ p is 2, in a particular aspect thereof n is 2 and p is
0 and in another particular aspect thereofm js 1 and pisl.

In yet another embodiment, the invention relates to such compounds wherein Y of
formula I represents

. l]]bz; or I]Icz; or
* a group of formula Iiib wherein n is 0 and pisO;or

e 2 group of formula IlIc wherein n is 0 and pis0.

In yet another embodiment, the invention relates to such compounds wherein m is 0

and Y is of formula II, in particular aspects thereof Y is of formula ITb or Hc.

&
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et hyl ester _
{2- Xm no- 4-[ (5- brono-t hi ophen- 2- yhnet hyl ) - am no] - pheny
| }-carbamc acid ethyl ester; _

{?2- Anmi no- 4- [ (6-chl or o- 3- met hoxy- benzo[ b] t hi ophen-2-ybn

woetobwdsyzsami no)] - phenyl }- 15 carbam ¢ aci d et hyppRibSsencos

{2 Am no- 4-[ (benzo[ b] t hi ophen-2-yhnet hyl ) - am no] - pheny
%tcar bam ¢ acid eth estber

Apqthae @ls'leﬁ‘él!lh-‘yi/ atlthYapbmrxﬂ&ly Hpmtalpaﬁi)cumspgﬂt phen
;ﬁf e SF I by s o rBROR o Rsp HemoBY A afderpla Dol

n henyl }-carbamic acid ethyl ester;
{ZQ’]AHnEgno Zf [ (5- phenyl -t hi ophen- 2-yl et hyI ) - am no] - phen
yl}-carbamc acid ethyl C ester; L.1

B h phen
z{f}y At i idoih g{% kyzsgegg@ﬁ%mm@aaugc&ms}mg 324 bl

DR gudsbalogen, and 3his of forrala ﬂenethﬁanw biped tRsof W is blpu
ToRRIIRLZ kYA 2 bk A APces BIRRDY s SAGRAMT: it P o or T

este
{2 Ani no- 4- [ (3- et hyl -t hi ophen- 2- ybnet hyl ) - am no] - phen
ester;

hyl,
%ﬂleP %‘[%@%ﬁ ol ﬁi%%teﬁtaﬁu@oymmdy Whersimimaq 1, ph
| zﬁ/i*‘a O DA S ohone 2y OB toulr syt renf ¥y 0 b
fo gl]@, #ddn more @gttcglar aspects thereof Y is of formula IIb' or IIb°.

2 Am no- 4-[ (4- brono-t hi ophen-2-yl net hyl ) - am no] - pheny
I{) carbam c acid ethyl ester; WO 2004/ 058739

h?@lﬁﬂmmtﬂﬁﬁﬁtﬂ,ﬁhe 1ﬁ€bnt10n relates to such compounds wherein m is 1
rids A %eLg -t hi ophen- 2-yl net hyl ) - am noJ - phény
n%aca%e L 3lo %Gihdls Hmor c]élgqog ﬂuoro anles of formulaTl, in a

paftuiinispect dachdorly ioBhoRndla VBN W nbre YRk RREAYhroSAY P2

acid gthyl ester;
lsé?zfc%‘flﬁgble %/thghl or o- th| ophen- 2- yhnet hyl ) - et hyl - ani no
]-phenyl }-carbam c acid

In yet another embodiment, the invention relates to such compounds wherein m js 1,
R is bromo or chloro, and Y is of formula LI, in a particular aspect thereof Y is of
formula IIb, and in more particular aspects thereof Y is of formula ITb!, TIb? or Ib°.

In yet another embodiment, the invention relates to such compounds wherein m is 1,
Ris Cig-alk(en/yn)yl, and Y is of formula IL, in a particular aspect thereof Y is of
formula ITb, and in more particular aspects thereof Y is of formula Ib!, 6% or Ib°,
and in a most particular aspect thereof Y is of formula ITb®,

In yet another embodiment, the invention relates to such compounds wherein R? is ;.
s-alk(en/yn)yl, m is 1, R is Cy.s-alk(en/yn)yl or halogen and Y is of formula Iina
particular aspect thereof Y is of formula IIb, and in a more particular aspect thereof Y

is of formula Ib>,

In yet another embodiment, the invention relates to such compounds wherein n is 0, p
is 0 and Y is of formula IIT; in particular aspects thereof Y is of formula IIb or Ilc.
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5 ethyl ester. In one aspect, the invention provides a
phar maceuti cal conposition conprising at |east one
compound of formula | as defined above or a
pharmaceutically acceptable salt thereof in a

wa res/enseaati cal |y ef fective anount toget her weiromsosbos

nore 10 pharnmaceutically aﬁé:ept able carriers or
ar aspect, the invention

iluents. I.n one particu
[ﬁP’SRﬁr‘la{élﬁf smbpdunent, tas ipyention relatesde Fuchenmpamipwharting gt
. I . det.i _
A e Dl B dheporisal forBita Ll or fociadn

phar maceut i cal
mqye RarfipdarAspagts thebd A de bf formile SIS mtetlc? t oget her with
one or nore pharnaceutically acceptable carriers or
I]giluents. The invention provides a pharnmaceuti cal
wetposthtn eatbolimient) (e invehtiditre R caﬂg} j ] .
1sair%e.gh [ e eiﬁycal cpnpositioﬁgﬁ%%prl Pﬁgég%g%%ﬁgg)w
&hd ﬂrg-f?ﬁ'ﬂ a4t A ARihlar aspest thereofiY tis oftfemedd Micnardl in a
nioRepaReilaGRL tefd PRUFYEANRHL T 00t her wi th one or
20 nore pharmaceutically acceptable carriers or
di luents. In one enbodi nent, the compounds of the

' i m. nistered as the only .
U o B @ B85, 49 B P a6 Bt Componitsaphraien i
2 enb¥ds oiéntmuls 1B iwe parieuatisgebt tbof PRATSHER Y. B ina
adnkgls ered a_.part of a cgnbln%tlon therapy, 1. e.
oL ﬁ??&%tk@?‘eocf s phipepela Bdb eayie admi nistered in
conmbi nation with other therapeutically effective
conpounds having e.g. anti-convul sive properties. The
other gmbadimpntoY frerot oblupmula HsvHea W Rgmanyien atom,
convul sive properties may include, but not be limted
to, activities on: 30 ion channels such as sodi um

Ingyot anotienembodimert theieongio a6 fSrmildEcdatistd ﬁ@%ﬁh
g&i d ?%;‘?St S% e.g. bl ockade or nodul ation ct??ir a1

PRSI AB®B004/ 058739 PCT/ DK2003/ 000906 31 the
inhibitory neurotransmtter systens e.g. enhancenent

of GABA rel ease or bl ockade of GABA-uptake and/ or
menbrane stabilisation effects. Current

Thlé :a?nl‘n%)glgﬁ%’ gf ik ¥l Iﬁﬁéﬂd%ﬂﬁ’nﬂaggulnlél:ﬂﬁr acgelil)ttabﬂarsgltsntgctareof are

t i agabrne,

preferred:
{2—A1m'no~4—[(5-chloro-thiophen—Z—ylmethyl)—methyl—anﬁno]-phenyl}—carbamic acid
ethyl ester;

{2-Amino-4—[(5-chloro-thiophen—lZ—ylmethyl)-amino]-phenyl}-carbamic acid.ethyl
ester;

{2—Amino~4—'[(5-methyl-thiophen-z-yhnethyl)-methyl—amino]—phenyl} ~carbamic acid
ethyl ester;

{2-Amino-4-[(5 —bromo-ﬂliophen-Z~y1methyl)-amino]—pheny1}—carbamic acid ethyl
ester;

{2-Amino-4-[(6-chloro-3 -methoxy-benzo[b]thiophen-z-ylmeﬂlyl)-amino]-phenyl}-
carbamic acid ethyl ester;
{Z—Amino-4—[(benzo[b]thiophen—2—y]methyl)~amino]-phf:nyl} -carbamic acid ethy?
ester;

{2-Amino-4-[(5 -methyl-thiophen—2-yhnethyl)—amino]—phenyl} -carbamic acid ethyl

ester;

D
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5 car bamazepi ne, sodi um val proate, |anotrigine,
gabapentin, pregabalin, ethosuximde, |evetiracetam
phenytoin, topiramate, zonisanm de as well as nenbers
of the benzodi azepine and barbiturate class. The
woeoowwossrads of the invention are considered psghidthoo6oses
increasing ion flowin a 10 voltage-dependent
ot assi um channel . The qorri%unds of the invention are
oot s b othory iepbemb ety &b PkhcAPSGhnmc
defiiRi by @ di sorder or condition being responsive to
.an increased ion flowin a potassiumchannel such as

2minGNC(3-plriny lthjpphes 3y LRty DPankiha) i : e
e?%_ect, t he conpounds of the invefwb?ig%ﬁ} ﬁ%@%ﬂl@g@ﬁe@gbnd
’have effect on potassium channels of the KCNQ

{2 Aoy 4-[(IcHGH ke bR - 3 X, suhuni.t. . Accordi ng
to one aspect, thlgH co ogngg Wléen?{ﬁ\?c@m"%‘h“é‘f@i;ﬂ
%8l6hsi dered to be useful 20 for preventing, treating

Quer T80l Bl Gt PmelEafer s estoa smivaion

phenyDenanbain®i apidethyd pstérepsy and st at us epil epti cus;
such as anxiety, generalized anxiety

Xi.et i SQ S
BB O B G S ymetiah sesas-phory Dractassw via iy
estisor der, soci al phobia, performance anxiety,
15) st-traumatic stress disorder, acute stress
{t-oamipe-t(>-therareanrefitan - Wethyl) amiro}- pheabl) ot @dcid ethy]
efiysorders, 25 separation anxiety disorder, agor apho%l a
and specific phobias. Accordingly, the conpounds of

(thenivandffitdophen dryimethyty i Pohoh ol REroiSR fatda o s o

nevens | treating_ and/or_ inhibiting a va
{%f"g“é‘?°djét@g’6‘fm‘t‘ﬁ‘é®@%¥-ﬁhmwme]-phsmel}eubmmiasethyso
estedj zure di sorders such as convul sions, epilepsy and

status epilepticus; neur opat hi ¢ pain such as
{251&1[”6‘%?941[( :emﬂgﬁb@@h%%ﬁmm&—mﬂmmﬁMﬁmﬂﬁc acid ethy!

esi@gur opat hic pain related to diabetic neuropathy and
neuropathic pain related to mgraine; W 2004/ 058739

2RO RPDECD PlnetB) -arsinui ey 1 SBmA8 b d %ﬂigf‘egﬁe% oty

apxt ety general i ze nxi.ety disorder, pani
{Zggs e@l §4|y W% 9@%@’8@%‘@@%&@@ l-yg@pEphepyidisabamic acid
etipdedtat nance anxiety, post-traumatic stress disorder,
adj ust mrent di sorders,

acute stress reaction, .
{2htgxﬁ.@eﬁl(-)[ﬁt&p;%gpophen{”-ylmethyl)—amino]—phenyl} -carbamic acid ethyl
ester;

{2-Amino-4-[(5 —dimethyl—amjno—benzo[b]thiophen—B-y]mcth;)])-amjno]-phenyl}-
carbamic acid ethyl ester;

{2-Amino-4-[(5-dimethyl-amino-3 -methyl—benzo[b]thjophen-2-y]meﬂ1yl)~amino]—
phenyl}-carbamic acid ethyl ester;
{2-Amino-4—[(5—ﬂuoro-thiophen—Z-ylmethyl)-amino]-phenyl} -carbamic acid ethyl
ester;

{2-Amino-4-{(b enzo[b]thiophen—2~y1methyl)-amino]-pheny]} -carbamic acid propyl
ester;

{2-Amino-4-[(benzo [b]thiOphen—S—yhnethyl)—amino]—phenyl} -carbamic acid propy!
ester;

N- {Z-Amino—4—[(S-chloro-thiophen-z—ylmethyl)amino]-phenyl}-2-(4-ﬂuoro—pheny1)—

acetamide; and
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di sorders, separation anxi ety disorder, agoraphobia,
speci fic phobias; 5 neurodegenerative disorders such
as Al zheinmer's disease, Huntington's chorea, multiple
sclerosis, anyotrophic lateral sclerosis, AIDS-induced

weroagssmbopat hy and ot her infection-rel at edermra03/000906

encephal opat hi es bei ng caused by rubella viruses,
her pes. viruses, borrelia afll by unknown pathogens,
Yelduimipetd(Giciub thibseadeymeBaldtinsiamesyl s SadifRthyl-
iR 1 nduced neur odegenerations, and 10 neuronal
hyperexcitation states such as in nedi canent

wi t hdrawal or by ' intoxication, neurodegenerative
disordﬁrs of the peripheral nervous system such as

0 8PSt SRR thecommauys of he dollomingist andqbamuticmufically t he

aCEUFRBIENGR 2aditibDS1tk MLRIF] consi dered useful for
[ 15 treatinggﬁﬁ%%gﬁ'inhibiting di sorders

reventing, _
{ETA%ﬁﬁ'r iq eyodhiephen2-yuicthyl) enettiyb-ainthe|-phenyl}csacnpas i€
eﬁgpmﬁ;graine pai n di sorders, anxiety disorders and

n uroébgenerative di sorders. According to one

@a“nﬂhw%[@r—elﬂspﬂﬂbpheh&eylﬁempmﬂﬁ et SaltAMBOLd; re
. onsidered to 20 be useful for %?é?gﬁting, ?%%gg?ﬂg
Hel/ or inhibiting seizure di sorders such a$

T ORYibd-31 i o g e epi i CUS. .
{Ac cor di rgfgm?gﬂlgﬁ%l% er bp%?%@%?%%a's ge T‘ Bﬁ?ﬁ@ -GahAmEe ARid
eyl esies | nvention are considered useful for ' (j}

POSHENY | sating,and/ or..inhibiting neuropathic and
{n1gr5?%@6859%5g@&%ﬁggﬁggﬂ@wQQEHm'Emﬁﬂgﬁ > acid ethy]
edtgrper al gesi ¢ pai n, phantom pai n, neuropathic pain

and neur opat hi c pain

| ated to. diabetic neuropath
-8 tereiores ety Prroliiasheniby retufemminakonyiy
cabgnit beid byl gepsi dered useful for preventing, treating
and/or inhibiting anxi ety disorders such as anxiety,

{Zgémanot- Geyothifhiophon-2y swtiyBramiad]-phenyl ccaabatiie byid ethyl
esapsessi ve conpul sive disorder, social phobia,
performance anxiety, post-traumatic stress disorder,

{Pabmire-4{(5-euthyi-taihend,yhd ety RO plthPIPcd®hSic acid ethyl
es pochondri acal disorders, separation anxiety
I’sor der, agoraphobia, anxiety disorder WO 2004/ 058739

(OPATIRHRAD AL ko o0y BERRIALLIBANEAL 1 GORdELd on
ﬁubstance-inducgﬁﬂgﬁgietyggl of%%@Eg% 1é%ﬁ$$%?

wiﬁgﬁy &4 The conpounds of the invention are further

{ZC&Bﬁio%f(?—ﬂhéﬁ?%hérpﬁ-yﬂﬁ&ﬁ/ﬁﬁgﬁﬁg%’—phteﬁy? A D Smic acid ethyl

ester,

{2—Amin0—4-[(3-chloro-thiophen-z-yhnethyl)-amjno}-phenyl} -carbamic acid ethyl

ester;

(2-Amino-4- {[4-(4—chloro-benzenesulfonyl)-S-methyl—ﬂliophen—z-ylmethyl}-a:mino}-

phenyl)-carbamic acid ethy] ester;

{2-Amino-4-[(3 ~methyl—thi0phen-2-y]methyl)—a.mino]-phenyl} ~carbamic acid ethyl

ester;

{Z-Amino-d—-[(5—ﬂuoro—benzoﬁJran—3-ylmethyl)—amino]—phenyl}—carbamic acid ethyl

ester;

{2—Amino—4-[(ﬂﬁophen—Z—yhnethyI)-amino]-phenyl}-carbamic acid ethyl ester;

{2—Am1'no-4—[(4-bromo—thiophen—2-ylmethyl)—amino]-phenyl}-carbamic acid ethyl

ester;

©
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5 and/or inhibiting neurodegenerative disorders such
as Al zheiner's disease, Huntington's chorea, nmultiple
sclerosis, anyotrophic |ateral sclerosis, AlDS-induced
encephal opat hy and ot her infection-rel ated

waenespkmd opat hi es bei ng caused by rubella yetBEA93/000006

herpes viruses, borrelia apd by unknown pat hogens,
eut zf el d- Jakob di sease, Bpar ki nson' s di sease,
{fAmReHuetbeldhicehencdivlgetio D amino} phenyiidcatismtio neid oth)

eftyperexcitation states such as in nmedi canment

~wi thdrawal or by intoxication. In another aspect, the

{P-dvpeine-#dGthippheni Bplmethypatind phedyouiasinié 53¢ bth&lrbfs@f} Gnd"

r f fal.l qwi tests: 15 "Relative efflux
Rt ors R Mo ety barsino Lphemsigmbemic sokle
cihplesteey of the conmpound at the target channel
" Maxi mum el ectroshock” Wiich is a neasure of seizures
i nduced by non-specific CNS stinulation by electrical
&R R -ne. sei zures'. Seizures
g fue epEGTEBIE | BAEERS Pipodinm conprrnash
logstione ermppurdofformyla hax defiaédzabbes sradiheaid QR e Rible

Fe

; A del,. " i st ant [ " ,
sdlthestfin SRR oo Bt toesdhes with om oot ool
plenavsutivallp seshabld cifisis ot diklgge nodel s measure the

threshol d at which seizures are initiated, thus being

25 nodel s that detect whether conpounds coul d del ay
InSAk %gﬂ&%ﬁ' depll ﬁﬁ% a.kindling' Wich is used
as g measurecggﬁgl Lrha p?iggraé’%nbal’f?uhﬁgl JOHPREH

COXPIIFE 8t lesstonesmmponebofiformiuly Ias dBEIRY aB®le g7Rr € Severe as
30 WO

ingl _r Lves. further stipulations,
p%ﬁ%%@é@“%&%‘ﬁ% fipdalt therestin A assanentinglly effestize
anpaunt togather withpe 6f mofe phivehakbavied ly' ae ‘ are
KCNQ2 active wth ar?hECBO of lesgbp%aqgéﬁ:afi—%%we}g&
measured by the test "Relative efflux through the

THEGiNeRtiGHNELs ﬂﬂgfng& ' Js bel ow. 5 According
to _oné part | cultar qu‘ie@?ﬂ gﬁi&%‘g&%ﬂ{/{gﬁf%é’ﬁfenéﬁi
bierel said pharm@niical cotpasition comprising at least one compound of

formula I or a salt thereof in a therapeutically effective amount together with one or

more pharmaceutically acceptable carriers or diluents.

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

* ion channels such as sodium, potassium or calcitm channels

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

receptors




10

15

20

25

30

with an EC50 of |ess than 1500nM as neasured by the
test "Relative efflux through the KCN@ channel”

whi ch is descri bed bel ow. According to another
particul ar aspect of the invention, the conpounds are

WEKDDEBS37330 active with an EC50 of | ess thanpd&pPablodooses

measured by the test "Rel aé've efflux through the
K channel " which i s described bel ow. According to

andt NS HBHeTy agpeafransajifées systimsteh eiilrmesthénd bf GABR release or
conpelyiRie RRA RN iR naRf | ess than 15 ng/kg in the
test "Mdaxi mum el ec rosaﬁlocﬂ" which is descri bed bel ow.

15* Avsmbiting gtabilisatioh effegé, her particul ar aspect of the
énlsé%natn'*ipn ‘ﬂ-‘ihe co(gpo_und,s have an ED50 of | ess than 5
Ao R g ORI Yo Rpdioatens inslides bt @ranet Husitkd tontidgahine,s
ca®aDiZcpie, soliahOWprede, PGl i e particular . .
aspect of _the | nvpé_nt?’on, t%ag%%nuﬂ@@@ﬁﬁowd%f
FvEgReoqiamy, Phenyieinidgpiramate; gorididetas we las SRIBEE Of the

beﬁz'aﬂi%é&ﬁi & 1'?“@1@ "Chem cal seizure - threshold

test” |egﬁ ?%Im escg:lfaggéd bel ow. 25 Sone conpounds have

few or clinically insignificant side effects. Sone of
conpounds. are thus tested in nodels of the

T Sorm PR 5 Hafion 35 soasiers dsafdor i i Sl s of

vbibge-deendunt fistassiaBhagrpounds have an appropri ate

hal f-1ife and an appropriate clearance nmeaning 30

that patients only have to take their tablets e.qg.
TROGR ' -dal I his.is.easy for the atient to
rerrer?‘g{g%&s\gﬁ sng‘ae gjfléc{fisargg?%df’rﬁﬁgﬁmf?r@?‘f%t‘% E@aﬁ{flﬁ andigry .

it efdisohier copditing Seihgreponsiv Ut tASEAPEH p‘p@ﬁ# pdex
C

ween anti convul efficacy and side-efrects such
P %%glﬁ%ﬁgmﬁéwﬁﬁ ‘T’Fm@aﬂyaeiasw jonehanpelsxi ¢ ef f ect s
as WD 2004/ 058739 PCT/ DK2003/ 000906 35 neasured by

IIlperformance on a rotating rod. This neans that the
OBRFBETdES cRmpoundsefdhs isvenfionkavebedn omidoo Abeokfie: on

oRabihg RhsmPe bRl i ) doses to b bef ore side-
et Tects arebg}ggr$ i%grngg'ym@&ﬁ]ﬁ#ﬁ%@eﬁq?ﬁdp%%“@herapy
wi |l expectedly be good and adm nistration of high

he mtted ing the treatnent nore
A%?‘?ﬁ%%%?%eu@%&j ° i?é’fﬁ°&¥fgg¥%énmwmmxdweé & teamsefil
forgirelentidd, aedting\whi/br @bBRIg ARGHERLE BdSders of the central nervous

system such as seizure disorders such as convulsions, epilepsy and status epilepticus;

anxiety disorders such as anxiety, generalized anxiety disorder, panic anxiety,

o

obsessive compulsive disorder, social phobia, performance anxiety, post-traumatic
stress disorder, acute stress reaction, adjustment disorders, hypochondriacal disorders

separation anxiety disorder, agoraphobia and specific phobias.

Accordingly, the compounds of the invention are considered to be useful for

_ preventing, t_reating and/or inhibiting a variety of disorders of the central nervous

system such as:

-‘ seizure disorders such as convulsions, epilepsy and status epilepticus;

* -neuropathic pain such as allodynia, hyperalgesic pain, phantom pain,
neuropathic pain related to diabetic neuropathy and neuropathic pain related to

migraine;




Definitions The term heteroatomrefers to a nitrogen,

oxygen or sul phur atom 10 Hal ogen neans fl uoro,

chl oro, bronmo or iodo. The expression

Cl-6-al k(en/yn)yl nmeans a Cl-6-al kyl, C2-6-al kenyl or
w200020587381 kenyl group. 15 The term Cl- 6- al kgitpkedosbdoos

to a branched or unbrancheg al kyl group having from

one .to six carbon atons iTtlusive, including but not

1 i PPHER dfsarders figh as swioll, gererglizedarixiet2disqdeapiic anxiety,
1 - - - = 2 3 | »
2 S eHne AP oo S0l B! R Yrancs gy, ostrauma
Si ?ﬁeﬁ%filf(ygier,@zmg stabsk m?ﬁoramljgﬁerﬁdﬁbﬂﬂﬁﬁ}’ﬁypocho%ldﬁacalt
re . gesl.an e sucC roups avi n romtwo
t oc‘ﬁg(??‘(&%f \é%)%a;qo’éf“gﬂ‘%? 3131’?@% ﬁqli%’h@ﬁg spenifin I&%bimd and one

5 ot rneoireddgondativeqfidnegdr [ ' t.nat |imted
to et_heegyl ,a,propeng‘fl?%%égnﬂy#%%?ﬁe%ﬁ%% Sy 6 chprea,

etTRyHpie ,SClﬁYP%;ﬁﬂlypﬂTléﬁmlabm sabgrbsis, ms?muﬁefx@@,mpamy
< . .C3- g-cyc - or

o AR I en S S e P e viruses,
destrghuiresss, homdiaany by haknoivn Passy ',‘Cr&ﬁifbﬁgi{&*bﬁﬁﬁ 4 ng
ttyaﬁ&nsoﬁ,o ei httrC-aE.o , including, but not lTimted
t ¢ 2IseR 8 ApetseH ,a%&?@%@}ﬂwqdemnamxmd, |30 etc. The
. I I : [

10 ot @kiiohdl hgpedrelt/Rdh SRR sudes Eﬁxﬁﬁﬁélgazne A &}g;{,‘%%%ﬁ 6} or

. bi.cyclic carbocycl e having ons and
(: i ARPEIgAtion, nshiedensueshiivestivoricr® RARAHREA 53 ous system such as

. P fyggﬁ - \Wen two substituents together
ngg;h t %%%9%‘3@%%‘%0 whi ch they are attached

forma 4-8 nenbered saturated or unsaturated ring

ieh optional ly contains 1, 2 or 3 further
Afle ‘E‘F%%?%ﬁfﬁ’ml’ﬂ%‘ﬁ OEWSEW@I qreconpidered yesfid foripsevbatingp d

15 tréajinglaridfor Sbibi B SRILE bienaifibR Nk agen atom 1-7
car bonat ons and 0-3 het er oat o%éﬂs%lsee%‘frgggﬂﬁﬁ N, S or
newropathic and migraine pain disorders, anxiety disorders and neurodegenerative

disorders.

According to one particular aspect, the compounds of the invention are considered to
20 be useful for preventing, treating and/or inhibiting seizure disorders such as

convulsions, epilepsy and status epilepticus.

According to another particular aspect, the compounds of the invention are considered
useful for preventing, treating and/or inhibiting neuropathic and migraine pain

25 disorders such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain related
to diabetic neuropathy and neuropathic pain related to migraine.

The compounds of the invention are further considered useful for preventing, treating
and/or inhibiting anxiety disorders such as anxiety, generalized anxiety disorder,

30  panic anxiety, obsessive compulsive disorder, social phobia, performance anxiety,
post-traumatic stress disorder, acute stress reaction, adjustment disorders,

hypochondriacal disorders, separation anxiety disorder, agoraphobia, amxiety disorder
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5 0. Exanples of such ring systens are azetidine,

bet a-1 actane, pyrrolidine, piperidine, piperazine,

nor phol i ne, pyrrole, oxazolidine, thiazolidine,

i m dazolidine, tetrazole and pyrazole. The term aryl
WO 8044058730 0 aromati c systems such as pyridi NeCTDRRA3 040806

oxazol e, phenyl, 10 naphtgl t hi ophene and furan,

which are o tlonaIIy substftuted with one or nore

due ineneralan <§ preRdsiondas substahasindpckd shoety distrdboed Bpecific

phdbify; al k(en/yn)yl, C38- cycloal k(en)yl,

C3%- cycloalk(en)yl d.6-al k(en/yn)yl,

hal o- Cl - 6-al k(en/yn)yl, Cl-6- al koxy, C3-g-al koxy,

[ . , - NH Cl- 6- al k / | '
Tﬁ%&‘kﬁé‘i%’:ﬂ% RSP e i congdoe nest o NSy kosing
andyg b kéeodeltneddive UISDI%EI'SgIcthS @_l%l(a@{ké ?l{?%%.% "N,

—+.S502-Cl-6-al k(en/ Yn)Yl,
Hu%(gnd choreg rplbpleys 1}s,zan@ptrophlc lateral sclerosis, A]DS-mduced

oMby nt subs nt s
may toge?f ﬁg?bt\%élﬁ tggnyxlg%ageﬁae{l?eg ?th% Smﬁll‘ff‘\lsﬁ eE? e
vigses Gepes Vimses, borelia amiahjomﬂmdwﬁ pitBogeid) I(Eéhfﬂéltiﬂ%' disase
P&gg&@{ﬁ oneetror tiﬂ'ﬁ atoms 20 Wen two adj acent
&% UrgEE g?e ?ﬂ%%ﬂr%w¢@eug¢nabp to which
hypessycisation stateﬁ a&ﬁ@ﬂlnfrﬁédﬁaﬁleﬂf@ltﬂ@ﬂ%? 1£0§.ga I ch
optionally contains one or two fhen a
ring systemis fornmed by 4-8 atons sel ected from 3-8
carbonat ons and 0-2 heteroatons selected fromN, S, or
0. Such two adjacent 25 substituents may together
Infagpifer asEaR Yt inGirion pro Bhowing effect in on(e} or more of

CH? CH=CH CHECH . -(CHR) . ' -
the@%?f%ﬁh%%g CH)ZpOg(CHZ)p,. - CHe- g) CH)2 O CH2-
CHRYlativeefil lﬁla)erp; 4CH2) p"- S-,
cész < Cp. sl-nEﬁrcf @Q% -NH-(CH2)m NH- |
- CHOYrh Berpeappre okibe potenomqf macnwapouu'a@t 40 ter Gt RhatrineNH- |
). { C]

- SHn 2 L O [ -0-(CH2) p> - NH CH2-
-S (CR) .%’lﬁﬁ"? CFQN:CI—I-NI—I- _NECH O or -NeCH S,
whe Véhich ina nicasiite ofseirired inddcediby nén-ssbefilc CNERuIRon vy 1

or 2, MWD 2004/ 058739 PCT/ DK2003/ 000906 37
electrical mean

» “Pilocarpine induced seizures” '
Seizures induced by pilocarpine are often difficult to treat with many existing
antiseizure medications and so reflect a model of “drug resistant seizures™

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

» “Amygdala kindling”
Which is used as a measure of disease progression, as in normal animals the
seizures in this model get more severe as the animal receives further

stimulations.

o
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As used herein, the termacyl refers to fornyl,
Cl. 6-al k(en/ yn)yl car bonyl, C3_3-

cycl oal k(en)yl carbonyl, aryl carbonyl,

aryl - C1- 6-al k(en/yn)yl carbonyl or a C3_8-

wayeod/esarsk( en) yl - C1$- al k(en/ yn)yl - carbonyl gpeEBK2003/000906
d

wherei n Cl4-al k(en/yn)yl, -8- cycl oal k(en)yl an
The term

RaindsS oBSpg @#?ggpﬁ%%ovesm@m&e@mﬁmﬂm KIONQ2Ydative

withi g1
iﬁ%ﬁ bﬁmﬁf}?s_‘?”i"f‘np‘taég’[‘@% 4 P P give Sh trougn
thg ICNQ? channel syhishdgdescrined belawk ( en) y|  desi gnat es

C3-8-cycl oal k(en)yl being substitut ed wi th one or
nor e hal ogen atons and

A[s;gqrémgtgl @eqmﬂcuht kspe pPihe iﬂvmﬁroﬁ,' fhé ;thrgoﬂ%aib o g%ﬁ‘Q% ke

| -Ci.6-a
su bs fE %?(hﬁi hg W?ﬁm%ﬁ%@d @@eﬁ‘R&lanm efﬂuic thrdugB the
mmwhmﬁldk&ﬁeéd\ﬂa%l 6-ai k(en/ Yn) YL
C3-a-cycl oal k(en) Yl and 8 - alk(en/yn)yl are as
defi ned above. 15 Furtherm)re ternms such as

Bdb@'d]ﬁ)% d C3- 8- | oal k

Aar yl ¥ &HH ﬁ% E{g%% Ef%% rng')F(’ ‘E‘nﬂ?ﬁ?’%@‘%ﬁs algeelg()jl\TQ2

actize yithyasl E@iokt(felass\ﬂlhﬁtx Y50nfol a@me%ﬂ‘e(d Gﬁeﬂﬁp%
bonyl | car bon cfﬂé"‘

m@ﬁ%en&,}?@% ﬁl?fmdesc ibed be ow.

. 8- cycl oal k(en)yl Ct. 6-al k(en/yn)yl carbonyl ,

- cycl oal k(en)yl,
éi“{%@ %—Péﬁ?’@ﬂlémskﬁcénfjtw m@ica ahkédﬁiﬁonﬁﬁs)ﬂave an EDsy

of'lléé@'fh@ffis ( 9, Cl. oal k(e
cyano- Ot 6- %glr??%/&h)@ #‘Fﬁ b flgs @F‘IOW
cyano C34- cycl oal k(en)yl _6-al k(en/ Yn) Yl ,

14 al Kk nd, NR R
: cy?ﬁ’tg%? %é’ﬂs(‘&?ll(%% ect a§g¢ @H@tﬂ@mgtb@e:p@qundam@m t he

S
ED:s‘&.oﬁealtﬁ@élesnﬁ i the fedt- “Riax &M 1yl
befas, def i ned a%ﬂg%e 25 The saﬂa@é#}g@ﬁ %@Ei‘ﬁcﬁfﬁbﬁ‘?
% Yef erabl y pharnmaceutical |y acceptable salts. Such
salts include pharnmaceutically acceptable acid
addition salts, pharmaceutically acceptable netal
Aceasfiing to enmmemicular aspett af thy inséreidn OISR DS S an FO, L

he i nvention are

. 1 bI Lt
losbhe SR h B BlecRERSRERS Guaiiold otd padcrighomionl ssiinos

pre aci
thr¢sh@1ﬂ¢nsé’m¢msden‘cnbemfeWI c acids as well as organic
aci ds. WD 2004/ 058739 PCT/ DK2003/ 000906

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

ataxic actions of the compounds.

Some compounds have an appropriate half-life and an appropriate clearance meaning
that patients only have to take their tablets ¢.g. once or twice daily. This is easy for the
patient to remember and so aids compliance with the drug therapy.

Some of the compounds have 2 large therapentic index between anticonvulsant

efficacy and side-effects such as impairment of locomotor activity or ataxic effects as
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38 The acid addition salts of the invention are
preferably pharnmaceutically acceptable salts of the
conmpounds of the invention formed with non-toxic

aci ds. Exenplary of such organic salts are those with

WOolog3873%f umari ¢, benzoic, ascorbic, 5 sSuceCnng2003/600906

oxal i c, bis-nethyl enesali C)J(| i ¢, nethanesul fonic,

et hanedi sul foni c, acetic, ropionic, tartaric,
TUPYIEY PY BeTTumRIR on aghleingsbe, Thscmenne tharthé bezmponndicalli C,

B o welf R s RORBRINE el B8 1 o et i

=

efferis eressul Therchy conplittve opthyid thétepyasid tdx?ecfgalﬁﬁ, 0B aif! |

.t.%%g&h l. t$eo$llgxl |l ines, for , exanple o
iR dehieh AP mAY bepomtig mekive e eelaient more gffisatious
i6 patieBts VD vdnlBsthartvish b | m c,
sgjllfuri c, sulfamc, %g%%%%w%gﬁﬁ%gﬁéﬁ%ﬁ‘ds. Such
acid addition salts can be fornmed by nethods known to
the person skilled in the art. Further exanples of
phar maceutically acceptable inorganic or organic acid
Refigitionsn salts include the pharmaceutically is

le,salts listed in J. Pharm Sci.1977, 66, 2,

t[%li:ec %?gérolgp@oﬁe@?& D AAYrIgen. X Yeenyr silphus plemee. Al so
i ntended as pharmaceutically acceptable acid addition

Its are the hydrates, 20 which the present

Frans flyon. eiidote, breme orindo.Fur t her nore, when a doubl e C&

bond or a fully or partially saturated ring systemis

resent in the nolecule, geonetric isoners may be

© expressiont Crisali(en/pyylleniedns at Capylkyl 25, SEIRERA ok & C3UMBMS:
gl% separated, pure or partially purified geonetric
I°SOmers or mixtures thereof are included within the
scope of the invention. Likew se, nolecules having a

T#;)ond \,e‘i_r,th restricted rotation nay form geonetric
SioHR Co-s-abibstryioa bprebed prumbrageledtaticyh erdup tavide Grom one

toVdial &Hrﬁbntmaeﬁvé,) i c&t{ﬁﬁ:&qﬁlgﬁgt%{k \{(g?l}ekqgrg'eﬂ:gfg Sllém'?pyl,.z.

Furthernore, sone o0

et hbiih Ieutyle Qimsdthyla-lopiyl,e2-2udimethy L0 | did f20f Sy d

p' is intended that any tautoneric forns that the
nmpounds are able to formare included within the
scope of the present invention. Further, the conpounds

in unsolvated as well as

.0f this invention my exi st
Sififarty, s keny a0 s Vlp Fespovtivelyit desightty seahcapipabiaeing
£r6R BV i o S SHotudilBRL oS bR 2904093873 Sona o

PCT/ DK2003/ 000906
respectively, including but not limited to ethenyl, propenyl, butenyl, ethynyl, propynyl

and butynyl.

The expression Cj s-cycloalk(en)yl means a Csg-cycloalkyl- or cycloalkenyl group.

The term Cs.-cycloalkyl designates a monocyclic or bicyclic carbocycle having three
to eight C-atoms, including, but not limited to, cyelopropyl, cyclopentyl, cyclohexyl,

elc.

The term Cs.s-cycloalkenyl designates a monocyclic or bicyclic carbocycle having
three to eight C-atoms and including one double bond.
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39 the like. In general, the solvated forns are

consi dered equi valent to the unsolvated forns for the

pur poses of this invention. Some of the conpounds of

the present invention contain chiral centres and such
wh200405pB8nds exi st in the formof isonmers (pPeEDK2003/000906

enantioners). The invention includes all such isoners

@d any m xtures thereof i el udi ng racem c m xXtures.
[OHP SubsBiugas togatherowitiotho hiteger aitm td Wisiclofhisy alattached

- ods.. for exanple, by |
L L bl AT el S BB Y or

feggher betebgioms; thene mariodycliting Bpbtdm Rl BY 4448 1B GaAlLY
ﬁ%&t ye. ani naﬁo c%rnﬁougd by treatment with a base.

Ot R EFORE Ay I hparponaiimsiand 03 hetsrastoms selacted from N, S or
Oo Bicaraysies G RhdhIRHAQ st 1 (12 .ogr aphy. on
an jgglfai cal ly active ?ragt%r%?é}dﬁ%a%%teanlla %tan%% 0%26?8?’@?%36’
p’fi’P’@%’éﬁtmquhPi‘ﬁ%ipaﬁol?mxmlﬁ@ebéiazdkﬁﬂey'mddamﬁﬁné,hﬁa&ole
mgplg)jr&@ie_ anti podes, e.g. by fractional «crystallization
of 'd- or 1- tartrates, mandel ates or canphorsul phonate

salts. The 15 conpounds of the present invention may
resol ved by the formation, of  diastereoneric

T 6 51 SR At sielims Sehaesridir, tineols eseios pmylo

naphtyil, dBibpHeR© R fran KRR afe Qo] ' 2 art,
P a phIANT Dol ith Bud (oo,

u?;HtY be .ugeed. Such et hods™ i nclu I'sc
supstityeqi jadependenity;being hygnexyshaloges, Ghighatieferi/ym)yIEGapt i oner s,

R Ty Bek e 2 b e avab e

alkmepliretlkdxyomeyh piﬁmlcygnoam-m-@,t@gk(b gn)ygmt;ﬁrﬂ@ll 5 2 t5

e al.s0 .enc sses prodrugs 0 e presen
L o R o ¢ ks Dode poslbtrohmva
-SOHTY akki - [t S I I ]

c é]‘f’ya”%af’%@ffﬁﬁa’é‘é*’féﬁ%% 285 SO RRE Ry
S%Eﬁﬁj (%P)W)Ybéffuncti onal 30 derivatives of the

l,.: la.l, which.are readil

oot BN i EHD Balr ardl € AT ¢ 1 e
attpehedfiva 2 4-8 meombennd riogabhigr aptiekily @6nthias ofdt® twsel ect i on
heRhidieparation of suitable prodrug derivatives are

escri bed, for exanple, in "Design of Prodrugs", ed.
H. Bundgaard, El sevier, 1985. The invention al so

ncompasses active netabolites of the present
Wﬁ%&g{} &%a%e_nt substituents together with the aromatic group to which they are

attached form a 4-8 membered ring, which optionally contains one or two
heteroatoms, then a ring system is formed by 4-8 atoms selected from 3-8
carbonatoms and 0-2 heteroatoms selected from N, 8, or O. Such two adjacent
substituents may together form:

~(CHz)p—CH,-, -CH=CH-(CH,)+-, -CH,-CH=CH-(CH,),, -CH=CH-CH=CH-,
~(CHy)y—O-, —-O-(CH)y~O-, ~CH;-0-(CHz)y-0-, -CH,-0-CH,-0-CH,-,
—(CHp)y~S-, -S-(CHp)}yy—S-, ~-CH;-S-(CHy)p-S-, -CHy-S~-CH,~S-CHy-,
~CHz)w~NH- , -NH~(CHy);p—NH-, -CH,- -(CHz)-NH-, — CH=CH-NH-,
~0~(CHz)ww—NH-, -CH3-O~(CHy),-NH- or -O-(CHyp)yp~-NH-CHa-, ~S-(CHy)p-NH-,
-N=CH-NH-, -N=CH-0- or -N=CH-S-, wherein m’" is 1,20r3,n’*is 2, 3 or 4 and
prislor2.
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WO 2004/ 058739 PCT/ DK2003/ 000906 40 Wienever
mentioned in relation to the conpounds of the fornul as
I, the terns epilepsy and epil epsies enbrace any of
the epilepsies, epileptic syndrones and 5 epileptic
WeW#eBB3 referred to in International Leagwerdgdiossioses
Epi | epsy: Proposal for reyised clinical and
oencephal ographi c cl &5sification of epi |l eptic

el ec
Asgisod pezan, thessrmiagyd irefirs énfoanpls€i.ddlk(an/ymyylcaonyl, C; ¢
' rnatd onal. League, Agai ns
; %Pf“égwsy. ol iyRabbh B9 i i miors s
cyeloalk @)Wl-@nahl_kf(_eaég_ %}&cﬂgaiym gmpiﬁmﬂe_ﬁm@f _s_ad]j?(eﬁ@ﬁﬁl 2 ltc'3 for
ssi.fication of epilepsies and epiléptic
°@§%§%§ﬁ%§%§%ﬁﬂﬁF§Ei ﬁmﬁﬁgﬁﬁPCIagsificationpandp
Ter m nol ogy of the International League Agai nst
r-[‘E.‘E'Ie sy.. Epilepsia 1989 30(4): 389-399.
Eﬁ%@l@%&m@éﬂ%&@p@mpﬁwﬁlw&rw@mwwﬂmﬁ&
hWaRd i Li.zed .Lhe free base or
oh b et o R D ek it ack i B3 hiSmcli ey,
e r eutic omposi tion o e
il i oS R B S o GrSemirIBs desismeies 65
yailo VIRl ol el : RGP Lve
csugg?gﬂzg?%sucengbtﬁ%&%ﬁggggg?%%d |59?%%9#%%%§%%%é2
The pharmaceuti cal conpositions nmay be specifically (T

] ' Al St i a i.\tabl.e route
L ROl Sk @b, Y s B Sy
alk{enlyn)yliana gs defined ebave. and subl i ngual ), transder mal ,

intracisternal, intraperitoneal, vaginal and
parenteral (including subcutaneous, intranuscular,

Furthroadriaertls sudH s THEORATS M&&,W@%&ﬁﬁsﬂl—cﬁﬁ&%@%&ﬂe

route being preferred. |t € appreci

I

ar?Irh 6" YRb f Ceirsralk(en/ gy lox i -cyondi(en)ploxy, @ .sgener al
alEEeRgh)yi | be treated, th

et Lo RO RIS B AR ve
alig(prfyoicethond Homesycloalk Gulbih €, pali(amyaBidarioall, 6O ti ons

i Ci , o d i

orea o RS PP oG R oyl Bk Suer ca by
alldery yrowi Caktyeloaliiingyl, ny@ﬁo-cﬁa‘ﬁﬂ@ﬁ@n)ﬁl @&M-Gaﬂ-cﬁ,r&@aﬂc(%ﬁﬁl, of

tablets, capsules, powders, grapules, pellets, a ,
Y% YG@P@E@&Q- lrﬁTa&(%’VlﬂﬂYh Hﬁgﬁg e61--glblentynlyh gndNR R
Ca345 OIBAIEIANYS ot HoBZHAO Krduin WAL IS Qe L 18 -
cycloalk(en)yl and aryl are as defined above.

The salts of the invention are preferably pharmacentically acceptable salts. Such salts
include pharmaceutically acceptable acid addition salts, pharmaceutically acceptable

metal salts, ammonium and alkylated ammonium salts.

The pharmaceutically acceptable salts of the invention are preferably acid addition
salts.

Acid addition salts include salts of inorganic acids as well as organic acids.
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WD 2004/ 058739 PCT/ DK2003/ 000906 41 or oil-in-water
or water-in-oil liquid enmulsions, elixirs, syrups,
etc., or parenterally in the formof solutions for
i njection. O her pharmaceutical conpositions for

weRHEEseal adm ni stration include di spersippp$iae 3/000906

suspensi ons or emulsions as well as sterile powders

1&‘0 by r&gonstitut ed in stefdle injectable solutions or
M Bglag \ ﬁ%Saéﬁsioﬁﬂlewem.ar@réﬁmlyﬂhﬁjmbmw acceptable

shiey dhead r I ont enpl ated as being within the

scope of ?hgn&po?g% e‘ﬁn‘?enﬁwgﬂ?n%édﬂ. Rerferic agifls abl e

adm ni stration forns include suppositories, sprays,
el s, inhalants, dermal patches,

| nt crenes, I t
E?"ﬁ’%f’ﬂ&ﬁ’t" Shettorep; Sﬁ!}? &5 thoseyitk maleics Smmpsisi haneois, ascvetid)ods
sueirlic, bRAIMNbis-AndiyBerdfli . & 0 .an i

E{E]’ar maceutically acc egﬁﬁrﬁgﬁ%&g%cé%e#ﬁ%‘%’ acetic,
PERIAIS Epec, splicylipeitri@liiconiv dacticmalignandelis R%hniaRict he

ciat BArths Qi i.ent L.y, .the conpoynds of the

i nvoéjrri?tEt ixorj ar ggaglggf{]i%ﬁg&,é?ag %ﬁlyﬁﬂﬁ“t’ P@@%‘g’éﬂﬁ% Ehutamic,

b%mfﬁulfﬂmgauda:h@phﬁﬁmmﬂ&d@, ABRvellliR &H&S-ﬁ’ilotﬁfb@h&?m&tg r

ety }é)é)b%g FETheh tal dail'y 15 dose i s usua I'n the

raﬁbe 0 PG - 500 ng or even 0.05 - 1500 -ng or

0.05 - 3000 ng, and nost preferably about 0.1 to 50 ny
he active conpound of the invention. For

of
- Eﬁ%ﬁ‘l@% &f #hich iguganc sslivae thosd witl lapdesvhlosic, liydtkdbadniie Galfuric,

sulfAinic@ i . Sl agm.ni.stration, typically,
dos esﬂgbr%g ir%ratn]qgﬂla? é&ry %Dfanhgﬁlgﬂfldq ot 9alts pan hedeianed by
methpdsdyewniothe pemon skilfedin e bdtFudfer ABmaks AR
m%%ﬁ}ﬁ@%,?%%@n na .be.$d L ni st ered aloge gr I'n Qﬂém%f

COMbI hat =0 ﬁg‘y“"ﬁ A selisdnelydetbe pharaadentioby r i er s
acoeptablecdalts Bstbbin 4 Phdint 5811997 88) £ v LBL&d9ses.

%rhe ‘ghar maceuti cal conposi t’:?%’n% “g%%ﬂgggmfcélgvo?geg@ﬁrgm by
TC°HPENt i on may be fornulated with pharnaceutically

acceptable carriers or diluents as well as any ot her

known adj uvants 25 and excipients in accordance with
conventional techniques such as those disclosed in

i : e Science and Practice of Pharmacy, 19
AR AL o o ool acib et iom pllg e s,
whivh, thd Si@Eent ddrepdundsaib #1d TSRy COnveni ently be

presented in unit dosage form by methods known in the
art of pharmacy. 30 Any ot her adjuvants or additives

usual |y used for such purposes such as col ouri ngs,
flavourings, preservatives etc. nay be used provi ded

Fugthegmorenwherng dovblerhond ot fallyort partiadlie saturated ring system is
present in the molecule, geometric isomers may be formed. It is intended that any

geometric isomers, as separated, pure or partially purified geometric isomers or
mixtures thereof are included within the scope of the invention. Likewise, molecules
having a bond with restricted rotation may form geometric isomers. These are also

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

Furthermore, some of the compounds of the present invention may exist in different
tautomeric forms and it is intended that any tautomeric forms that the compounds are
able to form are included within the scope of the present invention.

Further, the compounds of this invention may exist in unsolvated as well as in

solvated forms with pharmaceutically acceptable solvents such as water, ethanol and
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active ingredients. The pharmaceutical formul ations of
the invention nay be prepared by conventional WO
2004/ 058739 PCT/ DK2003/ 000906 42 nethods in the art.
Tablets may e.g. be prepared by m xing the active

wo rge/esdrent with ordinary adjuvants and/ or pgiglps8siBH00006

and subsequently conpressing the mxture in a
Exanpl es of adjuvants

tgogl\éﬁenti onal tabletting nachine.
P 1k ugenenal. Bsrpiveiod forms pre comlzaar@mumilemw titudsdiated
bR ear.ate, gelatine, |actose, guns,
and tﬁ%egﬁ?%bf%éﬁg rgr}, adj uvants or additives
usual |y used for such purposes such as col ourings,

| avQuri ngs reservatives efc. may be used provided
5{°W§t°9#1‘?e°§’/’%8?‘ﬁlﬁs Bﬁtﬁﬁmﬁ?@rﬁ Bwiition cenfein ghiral gentien gndosicient s.
cPhpoeda PSP fhie Frth of3schihd (e, e B RLERaT R
wi.th coatings such as entg?i C glegszgﬁengs %Olmﬁﬂg%s n

spch ipospers pngiany mixfures therpopinoluiting recemicrmitivest. 1 el ease” of
the active ingredient such as sustained or prolonged

- rel ease according to methods well known in the art.

Ratergic Farge oah taresohe] iits thewptlcal bitipomisy Xnswh ABY e | N

rmof .a syr.u enmu) sion, soft 15 gel atine
okbiFott B ot B diRire e aWibecsfvich o5 gpoatly acve acid,
amdlitading e oPAEHFAL@RUSnihd S PR 52l WEion.
For pargnteg?al 1Zdrri ni st réaﬁlﬁgﬁ?ns | ut ﬁ%ér?g% atbﬁ%-#ﬂ?}g?f
m@g’ﬁ‘ﬁ SRTAereIvNE ragemnatesjnip thewpticah antipbdesiis easedinpenu s

| r l.ene col , aquequs_vitamn E

o ok APy M SR s i Kl oot Bt ons
invertioneprealsd erresolved iie theirepticat antrde &5 My MiddGodalle
cr?%&]fli\éagilol nﬁa_edl_en_ and ssible additives in a part of

e &o1ve ¥ by feédRAagRiates pfcarpherpilghosate saliseTheat er
catjousds dTthelfieeRriehl G mkCalflPR o8 B WlTouliith of 1 S1 N0
the soJution and filling 1t in suitable anpules or
diggtefpmengdsrieativesabl e additive conventional ly used in

the art may be added, such as tonicity agents,
preservatives, 25 antioxidants, etc. Accordingly, such

Addjtieralimsetbodsufi the Basid_hﬁnﬂ_ adf og_ﬁclzﬁ mbma:gj_ Bhob it ﬁgé‘éjsl%ﬂed in the
t t t
ach B8 AL, SR ricloe 1o on disosd by §anuoneh. Coft and .
Wguinounasiohsts] Rt AR Jora WARNHE ShAY New
n

Yi Etf"% enous, intramuscul ar, subcut aneolls a
il gleri toneal admnistration. The sterile aqueous

medi a enpl oyed are all readily avail able by standard

t echni ques known to those
Optically active compounds can also be prepared from optically active starting

materials.

The invention also encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes before becoming
pharmacologically active substances. In general, such prodrugs will be fimctional
derivatives of the compounds of the general formula I, which are readily convertible

in vivo into the required compound of the formula I. Conventional procedures for the

selection and preparation of suitable prodrug derivatives are described, for example,

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

The invention also encompasses active metabolites of the present compounds.
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30 skilled in the art. Suitable pharmaceuti cal

carriers include inert solid diluents or fillers,

sterile aqueous solution and various organic

sol vents. Exanples of liquid carriers are syrup,
weewmgoss7sgoi |, olive oil, phospho lipids, fabk¥pRSleScnoos

fatty acid am nes, polyoxyethylene and water.

Similarly, the carrier or #1luent may include any

sustai ned rel ease material WO 2004/ 058739

PCTI DK2003/ 000906 43 known in the art, such as

gl yceryl nonostearate or glyceryl distearate, alone or

Whongubr meinithed it felatiot (6T b6Abou R UTRLeIounfns 1oL BB o

foryul.ation of the invention are as
e? ?ﬂs}é DYFRSIES (FORERCS any quhmﬂansmmpmmd sxafdmﬂm and

RS 6 B0 B PR aﬁ%r .

ormul a

rwsgﬁl@kgtgql @g@/ﬂg@ideu:tepwo@aphd@smﬁtaﬁbﬁ) of dpdgﬁgresz 4

CHRRAANE, el 0t 15550 They o eramstiona v heviget
Epilépsyufptlepsea TIBITAL469-58] ahéﬂﬁa TR RfRaPleab Rl Rg&ﬂsgggﬂ%gy_

f b ound of formula I 0.5 m :
PtE"g’gi‘% 8 Tope %kﬁscgﬁp%f spilepsish amzpHentiy sybameo GamiisSiony

e doh Bad TRy R oo Rapt Rt Bilsnng
EByePS’frlﬂﬁgngﬂl 3BMBIY per millilitre:

Pharmaceutical compositions
The compounds of this invention are generally utilized as the free base oras a
pharmaceutically acceptable salt thereof. Representative examples are mentioned

above.
If desired, the pharmaceutical composition of the invention may comprise the
compound of formula I in combination with further pharmacologically active

substances such as those described in the foregoing.

The pharmaceutical compositions may be specifically formulated for administration

by any suitable route such as the oral, rectal, nasal, pulmonary, topical (including
buccal and sublingual), transdermal, infracistemal, infraperitoneal, vaginal and
parenteral (including subcutaneous, intramuscular, intrathecal, infravenous and
intradermal) route, the oral route being preforred. Tt will be appreciated that the
preferred route will depend on the general condition and age of the subject to be
treated, the nature of the condition to be treated and the active ingredient chosen.

The pharmaceutical compositions of this invention or those which are manufactured
in accordance with this invention may be administered by any suitable rouis, for
example orally in the form of tablets, capsules, powders, granules, pellets, a troche

dragees, pills or lozenges, solutions or suspensions in aqueous or non-aqueous liquids,
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Compound of formula I 25 ng Sorbitol 500 mg 30

Hydr oxypr opyl cel l ul ose 15 ng d ycerol 50 ng

Met hyl - paraben | ng Propyl -paraben 0.1 ng Ethanol
0. 005 M. WD 2004/ 058739 PCT/ DK2003/ 000906 44 Fl avour

W@20945058¢9 Saccharin sodium 0.5 ng Water adptTmik2003/dd90s

Solution for injection congfai nisngb.pterI m'5l Ili it ri:ceti .
f f la.1.0.5 1 orbitol ».1 1y A

ARG g LR uidibuainens, rgps icsen ey ot

Hhofort opastahind fordhiedids. GRIRRNAS ALy AR LNGRL G0 100

npounds of the’inventio e gene .
‘\%d%é‘gﬁ? 3%04’?511,01'4‘12 dispersionsRaispexsions or Zmasibng aswell aSstaiaf | ned

Ly .t thods as represented in
EREMS 1t B RO B AP o B i o Spesesbmarsionao
Droiyy injepiabis f@008Mi6ns xbalkd dd\I}teig:p%ﬁﬁ'as beihg Winfin(tkd BoRorHie
p[%sért ifeftidS Otthoca-f~ ls\luill.ab{e lacitlalm}stration forms include suppositories, sprays,

ointments, cremes, gels, inhalants, dermal patches, implants etc.

For preparing such compositions, methods well known in the art may be used, and
any pharmaceutically acceptable carriers, diluents, excipients or other additives
normally used in the art may be used,

Conveniently, the compounds of the invention are administered in unit dosage form
containing said compounds in an amount of about 0.01 to 100 mg. The total daily
dose is usnally in the range of about 0.05 - 500 mg or even 0.05 - 1500 mg or 0.05 -
3000 mg, and most preferably about 0.1 to 50 mg of the active compound of the
invention. For parenteral routes such as intravenous, intrathecal, intramuscular and:
similar administration, typically, doses are in the order of about half the dose
employed for oral administration.

The compounds of the invention may be administered alone or in combination with
pharmaceutically acceptable carriers or excipients, in either single or mmltiple doses.
The pharmacentical compositions according to the invention may be formulated with
pharmaceutically acceptable carriers or diluents as well as any other known adjuvants
and excipients in accordance with conventional techniques such as those disclosed in
Remington: The Science and Practice of Pharmacy, 19 Edition, Gennaro, Ed., Mack
Publishing Co., Easton, PA, 1995. The formulations may conveniently be presented in
unit dosage form by methods known in the art of pharmacy.

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

active ingredients.

The pharmaceutical formulations of the invention may be prepared by conventional
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NGz N.X~(2)q ~R3 Nz N.X.(2) route A O NGz NX_(2)g N

gRIR3IY..NI~I~ VIII VIl (}.4VI R OR R 0 N
HNX (2)qg RBNX(2)g~3 N HY'N | R YAl1
IX(1:Rz=Rz'=H) | | R Rl NOZ NOZ N2 N2 NO 2 H ~N

woNeo4/d88789| / PG-N |/ | x/ R3 2 H PG-N A H Xptrmkdfoosos

2k.,r NOH Nx/(29\ R3_FN/ VIl 5 (R5)p 0

methods in the art. Tablets may e.g. be prepared by mixing the active ingredient with
ordinary adjuvants and/or diluents and subsequently compressing the mixture in a
conventional tabletting machine. Examples of adjuvants or difuents comprise: corn
starch, potato starch, talcum, magnesium stearate, gelatine, lactose, gnms, and the
like. Any other adjuvants or additives usually used for such purposes such as
colourings, flavourings, preservatives etc. may be used provided that they are

compatible with the active ingredients,

Where appropriate, a solid dosage form may be prepared with coatings such as enteric
coatings or they can be formulated so as to provide controlled release of the active
ingredient such as sustained or prolonged release according to methods well known in
the art.

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

suspension or solution.

For parenteral adminisiration, solutions of the novel compounds of the invention in
sterile aqueous solution, aqueous propylene glycol, aqueous vitamin E or sesame or
peanut oil may be employed. Solutions for injections may be prepared by dissolving
the active ingredient and possible additives in a part of the solvent for injection,
preferably sterile water, adjusting the solution to desired volume, sterilising the
solution and filling it in suitable ampules or vials. Any suitable additive
conventionally used in the art may be added, such as tonicity agents, preservatives,
antioxidants, etc. Accordingly, such aqueous solutions should be suitably buffered if
necessary and the liquid diluent first rendered isotonic with sufficient saline or
glicose. The aqueous solutions are particularly suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous
media employed are all readily available by standard techniques known to those
skilled in the art.

Suitable pharmaceutical cartiers inclnde inert solid diluents or fillers, sterile aqueous
solution and various organic solvents. Examples of liguid carriers are syrup, peanut
oil, olive oil, phospho lipids, fatty acids, fatty acid amines, polyoxyethylene and

Wwater. Similarly, the carrier or diluent may include any sustained release material
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W\ O (RS)V WHa Illa WO 2004/ 058739 PCT/ DK2003/ 000906
46 In the below, any of Rr, R2, R, R3, R4, R5, RG,
R6', R7, RI', R8, RO, RO, R, Ro, X Y, Z, W m
n, p and q are as defined above. 5 Conpounds of the

waeoeoabzof ornul a VI1 are prepared accordi ng seamiRidieeses

knovvn to chemsts skilled jn the art (v. Bebenburg et

&]irenﬁéer é |tung 1979, *Sonder dnck 103, 3-15) and
VBt T mesavterzate pr glyery] distonike, BlonedHnixdd/

mlfawmepared by the reaction of 4-nitroaniline 10

Wth suitable electrophilic reagents, such as, but not
limted to, acid chlorides, acid brom des, acid

i odi des, sulfonyl chlorides, isocyanates, carbonic

aci d anhydrldes activated esters, and al kyl

Tomlok xamplentExscip b e DK G of ALl s dfnofses

such as trialkyl anmines, potassium carbona
[ithium, sodium, or pot assium al cohol ates, in a

sui)t abttablaﬁlcuﬁaﬁnn @Jnﬂ% al e, di oxane,

tetrah dr of ur an, ton | F%é‘g‘ﬁf‘%‘in&w}lcaeﬁ@?@ asdhe

a suit errperature such as room tenperature or

refl ux(;-;)]r::;l hi eved by %onventr onal heating

or under rovvave |r adi ation, °fdM&owed by the

reduct Lastosef the nitro group VVI t hgoa}n$w tabl e reduci ng

agent, , such sodiumdithionite on or zinc powder

in aqu@@%oﬁlﬁ}ggl chagl d or tﬁ@dng)ge{t Igast in Lhe (
pr esenHgd@kyRopid £ hydrogenati,on catal yst such as
pal | adj um on activated 20 car bonﬁl F&ui t abl e sol vents

such a¥igresrysalbne eslluloshanol , at 182sag t abl e
tenpere,g,y{) ggg&g&?dlgﬂ of, the g eral formula V are

prepar e e reac con‘p H’cﬁs of the general
for rruIMawSmmdlnamtdseagent formng4§1gﬁrot ecting group
on the aniline group, for exanple phthalic anhydride,

in a suitable sol vent such as gl acial acetic acid, at

Da_ 25 BbldLbhRike 0 Hloth Som( IR OHAI Sy fqotn[‘cﬁrg%géﬁ el

3)

for mul are prepared from conpounds
f or mul ?ntratlon reactlons known to the chem st

ski |l | Qg) Hﬁ@gfﬁﬁﬁtﬂafu‘:h as Z’nﬁ{l on with fum ng

nitric a In a suitable solv MEsuch as gl aci al
acet i daaatosml at a 30 suitabl e 4ggrat ure. Conpounds
of th alf formula VI1 are 2orepared from conpounds
of the gené?

Povidone 1.8 mg

Microcrystalline cellulose 144 mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate . ) 0.63 mg

Syrup containing per millilitre:

Compound of formula I 25 mg
Sorbitol 500 mg
Hydroxypropylcellulose 15mg
Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben _ 0.1 mg
Ethano} 0.005 mI,
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formula VI by deprotection of the aniline function

W th hydrazine hydrate in a suitable solvent, such as
1, 2-di oxane, at a suitable tenperature. WD 2004/ 058739
PCT/ DK2003/ 000906 47 Alternatively, conmpounds of the

wERMdsessef ormul a VI1 can be prepared from 2,

1, 4-di am nobenzene in 3 steps as shown in tﬁgﬁscogﬂgmm
and as described below. It he first step, the |ess
hi nder &&evawd the nore reactive angddpge nitrogen is

pr ot ec .t h an appropriate protecting group PG
[Prote???c\llle Ogﬁﬁl% in Organic Syﬁtﬁfé&is, 3rd Edition 5
T. W @aene, P. G M Wits, Wlgy Interscience 1999]
such as tert-butyl oxycarbonyl group (a Boc group) by
the reaction with the appropriatée reagent formng

4pr ot echi . | -tert-butyl dicarbonate in
gn apprglgrﬁ?%tgg%si%ﬁu\%ﬁ@t@nﬂ%yg%gﬁoni trile and at
appr opf-rapeundafiforatalr e f ur ni shi ogm@mpounds of the
generagm§ﬁ§pula M 10 The conpounds of the genera
formul a are obtained from cofpdhds of the

gener aAcétimrAmiia XI by the reactiggg 4 th suitable

el ectr hLIic reagents form ng R3- ) g- X group such
as al kyI°ChUAOUZR het er oaryl chl 8fafgmr ni ates or

car bamyitechl ori des, acid chlor&pfs acid brom des,
acid iodides, sulfonyl chlorides, cyanat es,
carbonic acid anhydrides, activated carbonic acids
with activating reagents such as 15 carbodiim des or
others as known to chemsts skilled in the art, in

sui tabl e solvents, such as acetonitrile,
tetrahydrofuran, |, 2-dichloroethane or nethyl ene
chloride at a suitable tenperature, such as room
tenperature or reflux achieved by conventiona

heati ng or under mcrowave irradiation, with or

Prgpanation ofihgicomppunsds ofthedsventioeh as  nagnesi um oxi de,

pot assi um car bonate, trial kyl am nes, pyridine or
sodi um 20 hydr ogencar bonat e as desci bed above for

Thesoppamds ofithe irtventipanetha kerdefl M#nalallV. The protecting
[ o [ s t he net hods known to chem st
w E??ﬁél ?#‘ng%gyfiaﬁﬁﬂm@ﬁsﬂﬁﬁééd@“@articular,sgfoup
e : . ' i
o o e e ALt Y e A R R AReR o

for exanple trifludroacetic aci

presence of solvent such as nethylene 25 chloride or
tol uene at the appropriate tenperature furnishing
conpounds of t-he general formula VII. Preparation of
conmpounds of the general formula VIII:




30 Conpounds of the general formula VIl are subjected

to reductive al kylation reactions, known to the

chem st skilled in the art, with al dehydes of the

general fornulae Ila or M, wherein Rs, W in, n and
W(p2084/658289 descri bed above, using reduci ng agenp2003/d6bos

as sodi um bor ohydri de or sodi um cyanoborohydride in a

sui tabl e solvent, such gs nethanol, ethanol,

t et rahydr of uran, water, g_roxane or m xtures thereof,

with or 2004/ 058739 QOS/ 000906 48 Wi hcﬁ )
addift Tyn cat al yti uht s Llof acid, sud} etch TR
@a\f t a suitak[llzﬂ rrperature to T8F m bapaunds of
e general formul™a VI1l, wherein Rl is .
Al ternatively, conpoundstiVof the general ey VI |
can be reacted wth al dehydes 5 of the general
J/'I ene

structures Us or is in a suitable solvent, such|as
met hanol , ethanol, tetrahydrofuran, dioxane,
or m—,xtures thereof wi.th or without addition quH
cat |cn&gounts of adf%Hsuch as ae@tiC aci d |’2 /(Z)\

c on sxXehange r sy gt (B ~gwiLabl e Q e tuK

E9r m i m nes, that be isol ated by

cryst akiggsat i on or HBY “evapgyration of the\sql ventyy The
R!IM nes can then be reduced using reduci agents, 10
sucE as sodi um bor ohydri de or sodi um cyanobor ohydri de

in sui tabl e sol vent, spEhR%as net hanol, ethanol,
tetrahydrofuran vvater d‘i\cykane or m'xtures thereof,

Hrrpounds of the gener ﬁor mula VI11, wherein R
Brptén~ optidnal Iy, %xﬁ of R, the
i ned compdunds of th neral nula VIII 15 can
Y/\Nbe subi goREdRyQ g@gn éﬁ’omlf reductive al kyl ation

Rprocedure usi ng Suit abl aldéhydes and reduci ng
agents, such as sodi um borohydri de or sodi um '
cyanobor ohydride in a suitable solvent, such as
meg, hanol , ethanol, tabyahydrofuran, water, dioxane or
I Xt yges thereof, w fth qjy w thout addItIOM)Of

atral ytic anmounts ci @, such as acetilg aﬁ t a
N t abT €T enperat descri bed above 'S X/(Z'§l
2 procedure 20 can thl s6 be carried og6. u after the
first reductive alkylation with al deh'S'(des of the
general structures HY or Ma. Alternatively, for
variation of Rl, the obtained conpoundsjof the general
formula VIIl can be subjected to an acil Bt Bn
reaction using suitable electrophilic reéagents, such
~as 25 acid chlorides, acid brom desNoza%i d i odides, .
sul fonyl chlorides, and al kyl hal o ] at,eqzw{t h the
addi ti on of bases, such as trial ky i net, pot8%si um
car bonate, or H.N
2
vil
®),
N >
W O (Rs)n W O

Ha Ila

=
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[ithium, sodium, or potassium alcoholates, in a

sui tabl e sol vent, such as ethyl acetate, dioxane,

tetrahydrofuran, or diethyl ether, at a suitable

tenperature, as described above. 30 Conpounds of the
woymneesadssf ormul a 1 X, are fornmed by reducti opeBbK2003/000006

conpounds of the general formula VIII with a suitable

reducj ng agen as sodifum dithionite, iron or

syc
Iy ths belomnarsrofRy, B\% ReoBS RiyBY, RYRBRCRARY RR @Y, R, x,
gl Qi r sRresence of organic solvents
duch ’g’%gﬁgﬁé%%%?ﬁi?%eﬁ%?%et hanol , or hydrogen gas in
t he presence of WO 2004/ 058739 PCT/ DK2003/ 000906 49 a
sui t abl e hydrogenati on catal yst such as pall adi um on
activated carbon in suitable solvents such as

Coripbuiae lof e ﬁed%ﬁri&lmlﬂi Vn@atr%{eff%%& SRR Y rn?e@ho% tﬁ{ggto

at .an suitab t enper at ur e. e resulttng co

chemists galied wmdhe b (% Sepabmmgst of. szhgimmng mﬂmg SondeRfuck
18£8Er I erein R2 and R2' are hydrogen,

aﬁdq\fzé%({e]ﬁr?%%b% Y, Z, 5 and q are as defined

above. Conpounds of the general formula I, wherein R
s not. hydrogen, and re R2 and optionally R2' are
Cﬂ%‘ onRdsy P}ég’ﬁ #}gﬂeé#lefg%\‘%wéﬁ nEgpaged by theyeection @%/4-mtroe_mﬂine
with BpieibRdeediophile reaBGRE sidh &Oﬁﬁﬂﬂo@ﬁ%‘ma}m Bk ;dﬂloﬁges', %eid

not . hydrogen, by using the foll'ow n
brppidesqerid iesidess syinylychioridss isedyamtes) karbaic acid pmbgdiiies, o

S h L t.abl ﬁ(’@@"m‘gﬁ reducj ents, such as

asoq%fné%%ragﬁﬁ I'de or sgﬁ%ﬁ% %y%ﬂ’(%%&gﬂ@g?‘?rﬂ%ﬂ?aﬁ%amc

ass (rialigB| emines, v potbssine cdarb@gatee bh aithium-, S 66BRAL, . or potassium
di oxane or m_xtures thereof,

hydr of . _water,
aléﬁ%ﬂ?%&'\r/ m\?ﬁ Fﬁf@% ﬁ%ﬂffw &% ettt ageiats, dioxepe fewahydrofisan
_ o " §
e ot iyl Sthor 3t RGblAomerdtl Bt oo Jirtjelifre o7

ey iempeiARTe, pekyed by eonyertional licatingpr ondstumierowsvenigradiation,
' 3 : r [ a s, .such as sogdi um
B e e e Bt O P 8 RSP lrno el Fdfe
sodigmvdithiouits,ich e ginepbivderdh ,aqlﬁbhm]li}@.lrh och{coﬁb h@h)ﬁﬂ hﬁfrb’geﬂhr}gas
- i 0% or, m xtures thereof, with or w thout
tn S LG of & AR et caab o s pollagiem e sokveied ¢
cazboh dh suithble scivtntsablasRARAL RIr ¢iBnol 3% 2 96 B61 t&ﬁ&rﬁﬁ]@y e.
Alternatively, R2' or R2 is introduced by am acylation

reacti on using suitable
Compounds of the general formula V are prepared by the reaction of compounds of

the general formula IV with a reagent forming a protecting group on the aniline group,
for example phthalic anhydride, in a suitable solvent, such as glacial acetic acid, at a
suitable temperature.

Compounds of the general formula VI are prepared from compounds of the general
formula V by nitration reactions known to the chemist skilled in the art, such as
reaction with fuming nitric acid, in a suitable solvent, such as glacial acetic acid, at a

suitable temperature.

Compounds of the general formula VII are prepared from compounds of the general
formula VI by deprotection of the aniline function with hydrazine hydrate in a suitable

solvent, such as 1,2-dioxane, at a suitable temperature.
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el ectrophilic reagents, such as acid chlorides, acid
brom des, acid iodides, sulfonyl 25 chlorides, and
al kyl halo-form ates with the addition of bases, such
as trial kyl am nes, potassium carbonate, or lithium,

W@ 2d4/088739 or pot assi um al cohol ates, in a sSuipCaDIK®003/000906

sol vent, such as ethyl acetate, dioxane,

tr égrofuran or diethy Tether, at a suitable
%‘&W@?’ \fompoguds ok thergenssad ertmmlesVI 86h Beqrepatedi fom 2-nitro-
CAMRMYSnARA formula |, efe R is
hydr ogen, an%fnm%%é&gg%%%n &185%3@53?4\% ‘{%‘"bF%b‘-ﬂQW-hthc

firttepgibe lesahipdaredoanditizomore edaptivesidiiie Afrogen is protected with an
efore the

a&’%’éﬁéﬁ? %‘?ﬁ’k“%ﬁf@ ?Fé‘?ﬁ’?f% k%oée?@%%&%%‘ﬁmﬂm 3rbEditien
: AN i il ; .
gnesii . NEOWLI, Wiy Ribdrecichld @P%Eﬁgén tjg;}%lplﬁrlﬁog{lﬁgﬁr#)%yl

cl egved after, the I ntroduction o
B’F’&’P%&Tzﬁfmﬂ byethesasiion Wish HxOapp OB IS ScaPET FEAROBHOAR06

Qa4 formilae |la and Ma are
Sy S o S S o Tl e
aBd ¢t apprgpiiate tompertire fisnishing donpehurde bowe gEes ®rhn of a

carboxylic acid ester with an appropriate reducing
agent, such as 5 diisobutyl alum nium hydride,

Thetdupwrtdsuf texdedahi Bamd XM maﬁﬁédt%oggc(g@%}{&é o%the.

al cohol with a suitable oxidant, s
E¢nst a? gﬁ?ﬁlﬁiﬂéﬁ%&mﬂmﬂ% st gritabtecedestrdphilic reagents forming R>-

. . g hi h fe,
B B I P o] o el ooy atices,
a%ﬁlﬁwi%wgidﬂ:;romi@ie? acié ic&lﬁdeﬁ,@ﬁmﬂyﬁﬁ]idﬂcﬁ%ﬁ%&yﬁaieg °%B?fp|e

far ation. reacti ons wt i chl oronet
aér?}% ?g&&g%ﬁ’eéréméaﬁﬂafqoﬁ}ﬁiaﬁlﬁ? Wﬁ?@%"ﬁ‘%&&%ﬁ%ﬁm@ sugh@soss et d
abadiifoi 18 as odwn, 1M y | t
i S e S en B ar, R el
SUER AN RFEToGUlss tetrahydigan: A12-dichlorosthane bt methplindthlaide abe

hemi sts. skill ed in th
e S oot Db & G e R ypafyeptonal -
hegngryondenmiciovavsitadiatiprwitk or witidt R5inkfbhdeb, Ridh s
i on

: -” i th N N-di met hyl f i de.
e B SRR SR i, B it cpghe PO B mul 2

hytttegermarbohdtt as dsaeib&IbBY LRBAERHoNdsTe tHR QL Serki TN
chem sts- skilled in the a(}ﬁt%i sSch a%ghzg{ﬂogen Jrrlglt'al
exchan ge re action of hal ogen substituted

THa pkREDR, ii@reﬁﬁmiﬁgg, J]% a8 1 des 1.odi des,
by the gg{?&%i on wth-a Irlrlwgt g?a [ ng%ré%\néﬁlé%?&iﬂdﬂ%%?@'

In Rpkiglps, theiBas ssoupaek e olagyiod by traatinahtiveith o1 appropriate acid, for
Ak kY | - rnativel coppounds of the

exg Ql%er aql o?ﬁ% éggﬂ, Fﬁgé dhsence of Bregéélﬁe oF Rbvent such as methylene

chloride or toluene at the appropriate temperature finnishing componnds of the

- general formula VII.

Preparation of compounds of the general formula VIII:

Compounds of the general formula VII are subjected to reductive alkylation reactions,
known to the chemist skilled in the art, with aldehydes of the general formulae Iz or
Illa, wherein R®, W, m, n and p are as described above, using reducing agents, such
as sodium borohydride or sodium cyanoborohydride m a suitable solvent, such as
methanol, ethanol, tetrahydrofuran, water, dioxane or mixtures thereof, with or

/"'
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20 be prepared by nethods known to chemists skilled in
the art, such as reaction of thiophenes and

benzot hi ophenes wi th phosphoryl chloride in the

presence of N nmethyl-Nphenyl formam de (King et al.
wolo04@5g739 Chem 1949, 14, 638) or N N dinet BCM)REMBHQ%

Y (Vil sneier forrrylatlon Rai nondo et al. J.

Chem 2002, 67, 205). 25 ¥xanples Anal ytlcal LC—I\/IS
vilow wditononf aatelztic emoentPBf Seile suchPhs AGAE %S b WERRLe

ARG ] AU ST romlao T AR v

Symmetry C18 colum with 3.5 gin particle size;
water/trifluoroacetic acid

ol en tem
Aﬁ 5 b}é)s’maﬂ‘&l oﬁthwm shaetusi VI chrebe rqactbdmnbakdenydes

t
o8 A5 3 o 0 83 AT S| T

tqiralaséqufﬂraz, flioxamen xyleus, .crymmmes didresfirinithdorbwithont @@indr @fl
oyt bl 3y M W B T Lol o
slﬁﬁﬁlé/télﬁﬁﬁﬁrd?@ﬂ' E@KQEﬂBésQ@ﬁQ & b& ko?dft&pgf {hylstflisation or by
evangx?zg%:ﬁgﬂhf % ﬁﬂh%ﬁn%%ﬁw Sﬂ%ﬂt@ﬂ@smgmeﬂmx@ apents,

"B00k A o o00e e e AR AP R dron

aszmeﬂlamll rethanokr teraliydrofurerg| wm:et,u dioxaw@s op anifiuid¥e thelR¥f, to

copoahisct M SR AL 9y sered RLE RS BOE 0 Drocc00

instrurrent or at 250.13 MHz on a Bruker AC 250

nst u Deut erat ed chl oroform (99.8%D) . or
Shyfr %ﬁﬂaPB‘%P Bﬁ(fbﬁgo cpepeunisend thesgenaial, formala VINS

cawatse Wit SbteES to it QKfRhal Rk %ﬁggﬁﬁa cal.
shift val ues0 are expresse‘%'El mvgld%és “I(‘%hﬂ'gﬁ) suitable
aldehyqeswiang aeiveimgi ag¢ntias suche ans eatlifnr bordhyiside Qirt Wodiim

cy! %‘Mgaar?%}?de in assultaﬁl' régivglit su%h as ﬁjbl le ; @ano],_@%%r}'}gﬁ.@%ur q

_l'll_

| wa]@u&ilome cddnixturesdhﬁ:rbdfﬁwﬁh) Ub*bvﬂh(ﬂ@ la&ﬂlﬁbn ofltatatyiftOsRIuits of

‘%‘ uartet —tr| | et of

a"{dr ?“‘%“ %wgg fid, aS desciibert ehorig Tis. proagdure
cafi 816 Bé Surfiab&s m-szﬂumek 18 fie Pe?lhaﬂ;escﬂkﬂatmﬁ Wit Hdeifles of the
general structures ITa or Ila.

Alternatively, for variation of Rl, the obtained compounds of the general formula V]]I
can be subjected to an acylation reaction using suitable electrophilic reagents, such as
acid chlorides, acid bromides, acid jodides, suifonyl chlorides, and alkyl halo-
formiates with the addition of bases, such as trialkyl amines, potassium carbonate, or
lithium-, sodium-, or potassium alcoholates, in a suitable solvent, such as ethyl
acetate, dioxane, tetrahydrofuran, or diethyl ether, at a suitable temperature, as

described above.

Compounds of the general formula IX, are formed by reduction of compounds of the
general formula VIII with a suitable reducing agent such as sodium dithionite, iron or
zine powder in aqueous hydrochloric acid or acetic acid in the absence or presence of

organic solvents such as tetrahydrofuran or ethanol,or hydrogen gas in the presence of
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WO 2004058780 acetate (800 nL) and 20

Mel ting points (Mp.) were recorded on a Buchi B-540
apparatus and are uncorrected. 15 Preparation of

i nternedi ates (4- Ami no phenyl)-carbam c acid et hyl
ester. 4-Nitro-aniline (100 g, 0.72 nol) is dissolved
PCT/DK2003/000906
di i sopropyl ethylamne (89.6 nL, 0.936 nol) is added.

Et hyl, chl orof grm ate (252 i, 1.45 nol ) dissolved in
a{uHhle hxdeganatiomertalyit jsushs avphllediumneh sdtivated barbonh kstable

] f, ien e ure., The m xture
sPES St A SO LSRG S s e AL,
teprpesature. The réwbifﬁ@fbl )olrr@ndnds ?fﬁ?itﬂf]ﬂtibﬂtt@ d?l?ﬁbu)iﬁéiﬁhé ﬁlVE]ﬂ:’,oB of

f the original, vaol uge. To the resulting solufion is
X e Bl et K500 B st assh pdogrensBLRY X, 30%
aiPhre 22 Qefiried abd@. M xture is hydrogenated on a Parr

apparatus (pH2 = 3 bar) at anmbient tenperature for 12

hours. The m xture is filtered through gelit(eoand 1t;he
t ' 9.qi 18 g % Q
CPRRUEIR of MEFNIH B SPleHTh R ol Pt ald whdgp R an
cpia)y Kors Mtavaa s hutibd e KR GR of &7
- 4 . y ; . ) , . ’
gﬁ?ﬁhiﬁ}%%ﬁ%n‘v’e%fmﬂis 05y dugsetinby 2eing the Silowing meshadswi ng
conpound was prepared in an anal olgous faShtinid (38/
' h [)- bam i d ester. Yield: %
IoORRE GO oegge elylaban procalussegan i e
; 13 (b, 111): 6. . 2H).;
rogicle ol 5 b Bulhibioh dr sl syshabibinds i 4

Stiter, dioxane or

suitrblg | Soiﬁedb-qnﬁeraylr)lethgmhaammoggie&alﬁﬁlmﬂmtﬁ, X
- Am, NQ- ph | )-car 1.c acid_ethyl ester g,
b B RR G bGPy G on fcsissit A pE i s o sgetl
ackth) @ed suitbtile RapRradRel b B&cibotlayb®, | S heated to 90 C
Pht hal i ¢ anhydri de (102.0 g, 0.69 nol) is added
porti onwi se over 30 minutes and the relactl gn 5is Ike|tot
: s T Ny r€ .S wed to.cool . to
Oftonfintrod Blio of RO By ad Aaifhall Kefio R, iR upeeq e s

sujtahle aldshlydss fand Teéucing agniss Smﬁimle ﬁbdgﬁntﬂbgoﬁghﬁdee gr \téét)]diﬁln
.. L . di et t her an en

cxfttonidics 1 o g Rovank o R e Sghon panol toahycrofan,

water, dioxane or mixtures thereof, with or without addition of catalytic amounts of

acid, such as acetic acid, at a suitable temperature, as described above.

Alternatively, R* or R? is introduced by an acylation reaction using suitable
electrophilic reagent.s, such as acid chlorides, acid bromides, acid iodides, sulfonyl
chlorides, and alkyl halo-formiates with the addition of bases, such as trialkyl amines,
potassium carbonate, or lithiure-, sodium-, or potassium alcoholates, in a suitable
solvent, such as ethyl acetate, dioxane, tetrahydrofuran, or diethyl ether, at a suitable

temperature, as described above,

To obtain compounds of the general formula I, where R? is hydrogen, and where R
and optionally R* is not hydrogen, a protecting group, such as tert-butyloxycarbonyl
is introduced as R' before the reduction of the niiro group, by methods known to the
chemist skilled in the art. This protecting group is cleaved afier the introduction of R?
and optionally R” by known methods. |

U

j
!
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conpound as white crystalline conpound. LC/ M5 (m z)
311.3 (NIli"); tR=2.57 mn. 1H NVR (DVMSO-d6): 1.26
(t, 311); 4.15 (q, 211); 7.34 (dd, 2H); 7.58 (dd,
211); 7.90 10 (ddd, 213); 7.95 (ddd, 2H); 9.80 (s,

woldop4/o584p9 The fol | owi ng conmpound was prepar gébKzodoooos

anal ogous fashion: (4-Phtalim do-phenyl)-carbamc
aci dpropyl ester. 15 Yiel & 81% (2-Nitro-4 phtalimdo
ComeAyds of dheraameral Suinglae haydnddHh ere prepared by standard methods

t car cid ethyl ester (99.
%&%ﬁf@éﬂ%}s;@&?@& %%%%E wg%}?‘g\; al a%:/eti c aci <(3I (1. 5
L) and heated to 90 T. Fumng nitric acid (17.2 nl,,

Cé If)ﬂ?gbls added dropwi se over 30 m nutes at
Réfpcgen pf arqqebopylic: poid jestex withrag approphists rsducingeatent; sudDfs
ditsobaiyt dl t
bty uﬁﬁﬂ&nﬁf&d@%ﬂ&%ﬂﬂ%&ﬂﬂh@ﬂ‘&ft&?f@ﬁ gﬂ%\g@ﬁg{f Jgopl

wgﬁystal lised solids are filtere
act apuitablst i @m‘é?élt,d &(uszO amrL Yigtrapgdpglamironttin apekruthenate/N-

nPESPIMMIRLAS olide ) guBflinhE | shlbREtomai, o diretiatoade
O’S"@“’mm‘bomtdmﬁﬂ%rﬁmﬁﬁds) oﬁﬁ@%&eﬁ&ﬁﬂmlaé ﬁam%{@ﬁ 7&?{{% ‘

ey (fg%sﬁémed@acﬂomwhﬂls@omﬁlﬂ ma @hem@dm"m
et o . By 88, AN R

pr epar e

Projt &ihers 1;&9 pﬂ.ﬁhyﬁﬁ é\%ﬂmmebf, aam;ioqnﬂm p§the ezhersil. fonﬁiﬂ@d Hi

anést er. I’ ; % or%/tg ‘%2%8%(1 fo af‘ §1%'H6(gl8¥djth§t@1ht lsuch as
de@g)tmnatwmeféh-hdﬁrmmtﬂb@o wlmmmﬁgbsseaﬁmas lgﬂlmﬂ
e

gﬁ““& él? ﬁﬁ‘%“’“o Sﬁﬂ@%ﬁ%g@ gﬁﬂggitllvayah;?l}pouuds of
thP@&ﬁeﬂiz&Qﬁﬂ&Oﬁggﬁd Iﬂﬁcﬁ@ﬁ@ﬁﬁéﬁ&?&e gy gﬂezho%ﬁ %ot 35 ¢ emiéts

added dropw se over 10 e mxXxture

Skéﬁfﬁ rif dke &t ueh g halpgan metgl trsbange romtion obdblopen substituted
t filt d d th
oot SRRl bt Aol % oo b (56 Gt aith pe
mﬁﬂh&l@r reifgmt, fauth r a¢ e alkyllﬂﬁmﬁerttrr adlieGniheBANShalille or
nd the red cr [line roduct is b5
yé”t oGl fHng %!?Cgeﬁ’f_f? fopmglag Ha et 1B can
bemre}ﬁwatby fheifhblisl Eicﬁ& wof Jheﬁ&tsdskﬁ[édqgatpé‘ art &feH G r;gllﬁ?n of

t her r is, concentrated to the origina
tblg@f argfngeqzetimpgqngﬁan hosphoryl chloride in the presence of N-
methyl-N-phenyl formamide (King et al. J. Org. Chem. 1949, 14, 638) or N.N-

dimethylformamide (Vilsmeier formylation, Raimundo et al. J. Org. Chem. 2002, 67,
205).

Examples

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped
with IonSpray source and Shimadzu LC-8A/SLC-10A LC system. Column: 30 X 4.6
mm Waters Symmetry C18 column with 3.5 pm particle size; Solventsystem: A = |
water/trifluoroacetic acid (100:0.05) and B = water/acetonitrile/trifluoroacetic acid
(5:95:0.03); Method: Linear gradient elution with 90% A to 100% B in 4 minutes and
with a flow rate of 2 mL/min. Purity was determined by integration of the UV (254

nim) and ELSD trace. The retention times (RT or tr) are expressed in minutes.
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for 16 hours. Precipitated material is filtered off
and recrystallized as before. The recrystallized
solids are conbined to furnish a total of 57.6 g (90%
darkredtitle compound. LC/MS (mz) 225.1 (MT");
W Re4/B3B8 mn. 'H NWR (CDC13): 1.33 (t, 3H) pct®x2od/doosos
(s 2H, NH2); 4.23 (q, 2H); 698(dd1H) 7.45 (d,
. 8.28 (d 113); 9.39 (& 1H, NH). The fol | owi ng
P&%’Fﬁi’&‘fﬁ& S-pyriBipaiionwas mmm the sanse ihetainienn) Coluk: 50

A P O RSt g Bl L ol o

80%1A fo TOYEB (i 7 nftibies afd With biflowils iof 267 %ﬁ./&ﬁ:d}?méﬁ'o]a)

%%ca?#wasp;%%@wéwwy%mﬁ&‘ic. S ert - but yi

ester. To a refluxing solution of

ﬁ ro-1, 4-di am nobenzene (10.135 g, 66.18 mmol) in
@ﬂ‘fﬂ% ﬁ@l‘?ﬂ"P’B W?Feaﬁﬁcqﬂi@@t 730,133 B2 Gn  dirultee Avarize DRX500

d b
iRl o & 0013 Ml th 1 BRI odo BFv it Wit Blorrioes
(P83t Rer dirpethyl) snlfexldn O2BYD) fnere tkBd A "f s@tweﬁ@h tmﬁs %ggé&g aand
(0] e | e

mg%"n% g‘ifﬁrén%?ss%i“’ gué%%ﬁ‘l? Q’&%ﬁ% aperpressdNsprmvalpes Uhe 4

folllbWingHalvbieMatidris drdlused %r%fblﬂgﬁﬂ:{éx lghﬁ?)mg%?f@ l%ggf%tsdt' IZ\MR

&”Bg?o- de): 1.47 (s, 9
t=riglet, qarqueryt; qu8 ":ggm(es h =1 liep}et, dil 2double, doﬂﬁibt, Nd)—
d&ltﬁte(d% ﬁﬁldgﬁ etbgtgztﬁﬁglg Ilﬁllt}{l‘%b 3 gg’ubrlm&u%et, LR sh) o? tnplets

ano 0]

m4: l(mlhﬁht add Hbrozé Blagleli Imm c&eﬂmgmagmis&%a ENardch
o

lic aci 992
MR S BF B e s ol 5 il By 40 aporatng el orgompsod.
cooled to 0 C under N2, and DIBALH(90rrL 9.0 mmuol ,
| Msolution in toluene) was added. After 3 hours,
anot her portion of DIBAL-H (4.5 nL, 4.5 nmol) was

Pl?_ﬁ%ﬁon%ﬁﬁnté&ﬁéd’idt&g was continued for another 2 hours.
e reaction was quenched WO 2004/ 058739

(4WWWMB¥®%%&C:MMysmhe addi tion of saturated

g@fbr r elg" gﬂolg’h 0151 rt édﬁﬁs{’?&)ﬁ‘béﬁ? ggﬂﬁélgg’egwét(%h:@& and
Ve ﬁé&&%ﬁiﬁi RO
gt 8t EBHT AT, A
(Wb fed (VgSy) and concentrated in vacuo to balf of the original volume. To
the resulting solution is added palladium on activated catbon (10 g, 5% Pd, 50% H,0)
and the mixture is hydrogenated on a Parr apparatus (pHz = 3 bar) at ambient
temperature for 12 hours. The mixture is filtered through Celite and the solvent
evaporated in vacuo to give 118 g (90%) of the title compound as crystalline product.
LC/MS (m/z) 180.9 (MH"); tz = 0.60 min. 'H NMR (CDCL): 1.27 (t, 3H); 3.42 (b, ,

28, NHy); 4.19 (g, 2H); 6.52 (b, THNH); 6.64 (m, 2H); 7.14-(m, 2H),

The following compound was prepared in an analogous fashion:

(4- Ammo«phenyl) carbamic acid propyl ester,
Yield: 98%. "H NMR (CDCls): 0.96 {t, 3HD); 1.68 (m, 2H); 3.51 (b, 2H); 4.09 (t, 2H):
6.46 (b, 1HD; 6.63 (d, 2H); 7.14 (m, 2H). (52805409 ¢, 28
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gradient elution from21:0 to 6:4). Fractions
containing the product were pooled and evaporated in
vacuo to yield the desired conmpound (788 ngy, 87%.
LC-Ms: (nz/z) _ 285.2 (MH2O0+H ), calcd for

woQheEdBh O2S2: 284. 9805, tR = 2 45 m n. " H pdbK2003/000906
3 H, 4.73

(COCL3): 1.84 (1, J—57Hz H, 2.20 (s,
. 7. 49 f’d J= 10 8.5 Hz, 2 11),

(%'%@'Z;}’("é‘?o' Ba'saﬂbﬂmlc.@ﬂd)ethy&sm (s, 1H). The following
(PR Dy Ralbalic B3] A0 QT 05 meDdp gisopenin st

ageiockd) (2.0. ]92“1@91‘ nﬂrogbn arl &k Jﬁﬁi?tlulrg ié'%eatg& L9 8¢, PRumlé

aﬁﬁ‘?’é‘#ﬁ ﬂ) % 516’ ‘%é{g@b [SlJ?]E{l?sﬂ]i R%MW%Q}'IS!) 30vetntes ahd thYiredetion
8885 90 LR o bl ol i et

a11d lﬂq; preﬁp@g\;ed galid i3 ﬁlt&tedlioiflz‘!}‘helolh% 1; ]V\{ashhed o& the ﬁzlter with water (2
a enzo i ophen-

Ly e A Aot () S homyratiee o Fyod 12768 (€2%) e

céimySbubit as Whith cryaam5e éém) poancH)L /ﬁsqggé %171 g gﬁﬂ{jd ix 153; (m%

AR RS ) 4 st 2.
SOt hek {t 3%:&&56(9;2}1);47)3;]1Mh 58 @d, %H) 7I .90
RESHN f K roxy-t hi ophene- 2-car boxylic
(acszéﬁnzgﬁmﬁe%ﬁgg?gbgéﬁ ng,” 4.00 nmol ), dinethyl

suI hate (0.57 nL, 6.0 mml) and K2C3 (1.11 g, 8.0

vaingcampwmﬂmaéﬂ:fépifbdin\m&nﬂsgihsmgﬁter reflux for 4

hours. After cooling to room 30 tenperature, water (25
(4riByalimeiclo-pHENS) -calBamidbord o l\g@é._ extracted with EtOAc (2
Yield: 85%nL), and the extrac wer e pool ed, dried over
Na2SO4, and evaporated in vacuo. The residue was

di ssolved in dry tetrahydrofuran (20 nL), the solution

) d DI BAL-H (12 m, 12
g i o T B

'(4mmmYmmwﬂ/ élﬁ)ﬂ%t@r (s@ti) gf 6.8 m%x)hg lé{@gn

2R b o ﬁﬁgsm@h&‘a floiocst menammxmmdgvmsmmn

o g L, ] o AN
108 °Crforet héwrand chalad toadmbient temperature. Crystallised solids are filtered
off and washed with glacial acetic acid (500 mL), water (1 L) and diethylether (1 L)
on the filter, then dried iz vacuo to furnish 101 g (90%) of the title compound as a
yellow solid. LC/MS (m/z) 355.0 (MH™); tg = 3.34 min. 'H NMR (DMSO-dg): 1.25 (t,
3H); 4.16 (q, 2H); 7.81 (m, 2H); 7.93 (ddd, 2H); 7.99 (ddd, 2H); 6.15 (dd, 1H); 9.99

(s, 1H, NH).

The following compound was prepared in an analogous fashion:

(2-Nitro-4-phtalimido-phenyl)-carbamic acid propyl ester.
Yield: 70%.

(4-Amino-2-nitro-phenyl)-carbamic acid ethyl ester.
1,2-Dimethoxyethane (1.0 L) is added to (2-nitro-4-phtalimido-phenyl)-carbamic acid
ethyl ester (101 g, 0.28 mol) and the mixture is heated under reflux. Hydrazine
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roomtenperature. The phases were separated, the
aqueous phase was extracted with 5 EtQAc (2 x 50 nlL)
and the pool ed organic |ayers were dried over Na2SO4
and evaporated in vacuo. The product was purified by
we tooomtogr aphy on silica gel on a Fl ashMagtehrsnsbhiasis

usi ng as el uent hept ane/ et Q¥_I acetate (linear gradient
racti ons containing the

el uhliﬁg_n from 1:0 to 2:1).
Bemhyiete (1@ e et mal) irdded drppyvise evr | Omimmbesand the mikigteds
; ' 8 549).. ' H NMR 13) :
o, SRR P IRGHA, bt Tyt antens eipastetyte e matips s
fitred|angdiphe spllids fulwashdngiftcdimpiugybinas (ABVBY Gifkh filtor. The
‘I_:@Sg?#l%g - (@; Ctél or g- 3- met hoxy- benzo[ bJt hi ophen-2-
ﬂ?x‘??- ret Aol aedi by Rearspl oyapgratiop; aurthe cucsstalline pedyct is
shaliretiifiondl tolfene &350 i = L
reshj;»—tgh 2H) 7. 33( dd ,&J :%Ig’,s%r? 5%@?»5? ‘,’@%&?%tfg@é’.ﬁ%ﬁ?,dfﬁﬂ i
vacyg fheymather liquor isiqpnceptptedto pali Htei aviginaf vdhehemailey btanding

" | .
o e s 05, oPETUECME A
regrystallizae solidioare combipehioi fimishf 2 total of 57.6 % (90%) dark red title

i b fonyl)-3-methyl -thi ophen- 2-vyl
cortpit ORAS LR TS TR Pt 8 i VIR PGy (35D
3% ¢sg CHENER); 423 g, 23D TE)2Ngs "

| ecul ar si eveqé’ (3? 39%(,@11)&&)' vat gg% Sgéréi(g’leuﬁb%%gl ﬁglfi{’n

‘cuo) in CH2C12 (7 nmL) 25 was added
t et rapr opyl ammoni um perrut henate (46 ng, 0.13 nunol).
The resulting mxture was stirred for 1 hour, after

Theollpwing cormpotind|wag pegaredinain ghaloedak Bghieh: Si | ica (ca.
25 g) eluting with Et OAc. The eluate was evaporated in

(Wu@ZazggopMyp{caﬂMﬁdc abRprofliEsidi ed by chromat ogr aphy
Yioid: 91%i FRNgER (ODCR): Blog f1e i | ugnt,
(ODCBY): bloaghbhg 1en @y Q%@.@iq%ngajs I(%rﬁnﬂf

/ethyl acetate (linear gradiéent

6’%@@%?&.(d’ﬂ@iﬁmo@sl(}@b%%(sn By the 30 product were
pool ed and evaporated in vacuo to yield the title
conpound (644 ng, 82%. 'HNWR (CDO 3): 2.60 (s, 3
H, 7.53 (d, J= 9.0 Hz, 2 H), 7.87 (d, J=8.5 Hz, 2
a

(A ninB 357 _ 10. 0 '%%)c_fpd The fol |l ow ng

T R R s L L -
ToND reOdugd SBRRM FCTHREAOHLAR00M0r0(10.135 ¢, 66.18 mmol) in

Sa'h%]rl ﬁﬂo'{ Iab%&t}eé]e-g-(ﬁar bal dehyde.

tetrahydrofiran (1 0c20 (di-zert-butyl dicarbonate, 32.6 g, 149 mmol) was
added by portions during 2 hours. The obtained solution was poured into heptane (2
L), sonicated for 15 minutes, filtered and dried i vacy to furnish 13.40 g of the title
compound as a red solid. Yield 80%. LC/MS (m/z) 295.4 (IM+EHMeCNT; tg = 2.54
(UV, ELSD) 96%, 100%. 'H NMR (DMSO-de): 1.47 (s, 9H); 6.96 (d, 1H); 7.24 (s,
2H, NHy), 7.41 (dd, 1H); 8.20 (s, 1H); 9.28 (s, 14, NH).

[4~(4—Chloro-benzenesulfonyl)—3—methyl—tkz'ophen—2—yl]—metkanol.

A solution of 4—(4-Ch10r0—benzenesulfonyl)-3-methyl—thiophene—Z—carboxylic acid
methyl ester (992 mg, 3.00 mmo}) in dry tetrahydrofiran (20 mL) and dry CH,Cl; (10
mL) was cooled to 0 °C under N, and DIBAL-H (9.0 mL, 9.0 mmol, 1 M solution in
toluene) was added. After 3 hours, another portion of DIBAL-H (4.5 mL, 4.5 mmol)
was added, and stirting was continned for another 2 hours. The reaction was quenched

D




o

10

15

20

25

30

Yield: 94% 1H NWMR (CDCl3): 7.07 (d, J= 5.2 Hz, |
7.72 (d, J= 0.5, 4.7 H, | H), 10.07 (d, J= 0.9 Hz, |
H). 5 4 Brono-3-met hoxy-t hi ophene- 2-car bal dehyde.
Yield: 45% 1H NVR ( CDC13): 4 18 (s, 3 H), 7.60 (d,

6- Chl oro 3-net hoxy benzo[ bJt hi ophene 2- car ba
10 Yield: 86% 1H NWVR (CDC¥3): 4.34 (s, 3 H), 7 36
by ¢he addition pf saurted-Rochelld-Balt sdluitsn (30 mL)canu:mamﬁmﬁla wad H),

g‘gﬁre%sz{]PP%%aE%OBletﬁ’?B?fB‘]’%ehﬁFd%éﬁg “@I%S&P%’é e@éhﬁ/weouwbasd
ng %ﬁtrl:aéﬂdi ﬁﬂiﬁ HORE éig)( (5% i8] ?n(( the p%)l@ (i)_l‘é%ll? Bxérg %re e% grer
N3:S0; agd p&apgramd in gacan. Yhe produstwas parifiad sy cHrothitogriphy on

SR A B AR S D T

gBdieht ehftiofdrofrd] :0 Jo-6:2). Frdcﬂonb cbﬁt tHe2prbaich wé p%ol%:%
Eg s,
f

C?P%’iafli% %’%ﬂ fwé'ﬁém @ﬂ%ﬁéﬁﬂ@p@m mé?ﬁ?g’/g BOR4: eﬁmtz) =

28562111@1-130& eﬂc&ﬁr G, 8, /0ad 'r?féesﬂ Qe 2(43 éﬁ% ?1

| or onet hane

%q?la)f 1.8 (of = éx7aﬁ]%sllcml 220 fsesm, 4623 . 726.79123 mpmg (di N=
h apne of solution was stirred
nglé[)_jr2 %gﬁ ?nfgr?éta ﬁ. Sf?i%%%jé’l gag&(g’ogﬁ}of ur an- 3-yl ) met hanol
(3.16 g, 19.0 nnDI) di ssol ved in dichl oronmet hane (60
se a The m xture was

T%W%P?%’&gf%‘fm%g Gﬁ’&?@mflé@q?%%ﬂy by addition of
triethylamne (9.61 g, 0.095 mmol). After stirring for
the reaction m xture was all owed to heat

& m nut es,
(3 l%(ﬂtﬂ"@ﬁlfe"r tetborrle and stirred 30 for additional

Y%@e?%@WT EORE% . BRI ER A SRzl s
7-3§dd,J§ét2Hzatlé@ aqueous SOdI um bi carbonate and bri ne,

then dried (MgSO) and concentrated in vacuo to
furnish crude title conmpound in quantitative yield as

(5331b9ﬂkﬂﬁmﬁfoy&’ehﬂi ]th’f }ﬁmsL}g)~mérkbA}JWR (CDC13): 7.13 (dt,
dd, i1H);: 8.30 (s, 111);

]]él% 7.50
Yigly: 63%. (EINMQ)(C%D %@obﬁl@@lmaﬂmw@ QAD96YS (d8y1
H), 7.11 (&, 1 H), 7.34 (s, 1 H), 7.68, (4, J=9.0 Hz, 1 H). '

(5—Dimethylamino—3—methyl—benzo[b]tkiophen-2—yl)—methanol.
Yield: 56%. 'H NMR (CDCls): 1.69 (t, /= 5.9 Hz, 1 H), 2.35 (s, 3 H), 3.00 (s, 6 H),
4.88 (d, 2 H), 6.90 (d, 1 H),6.93 (dd, 1 H}, 7.63, (d, 1 H).

(4-Bromo-3-methoxy-thiophen-2-yl}-methanol.

A suspension of 4-bromo-3 -hydroxy-thiophene-2-carboxylic acid methy! ester (948
mg, 4.00 mmol), dimethyl sulphate (0.57 ml, 6.0 mmol), and K,CO;5 (1.11 g, 8.0
mmol) in acetone (10 mL) was heated under reflux for 4 hours. After cooling to room
temperature, water (25 mL) was added. The mixture was extracted with EtOAc (2 x
25 mL), and the extracts were pooled, dried over Na,SO,, and evaporated in vacuo.
The residue was dissolved in dry tetrahydrofuran (20 mL), the solution was cooled to
0 °C under N3, and DIBAL-H (12 mL, 12 mmol, 1 M solution in toluene) was added.
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S- Fl uor o-t hi ophene- 2- car bal dehyde. To a sol uti on of

t hi ophene (4.8 nL, 60 mml) in dry Et20 (200 nL) at O

C was added n-BuLi (70 nL, 66 mmol, 0.95 Min hexane)

dropwi se, and the solution was stirred for 1 hour at
WwWO0-2504/05873C. Then the tenperature was adj ust edciPk2068o0d0906

and a 5 solution of (PhSQ2 2NF (28.4 g, 90 nmml) in

g }/ t et rahydr of uran 5200 ) was added, while
hbeurnianpthenpertion b ffE(GmLp&\mHBDv@s added, adstiringnt
al . onwed t 0 rQom :
e BF nolaE P P ol Rk e B B i addehase
satkretediRevhatle sailtmhftmh(mmli) aﬁmﬂeiﬂiﬁu&rv%@ﬁ&ed f8Y PhoptaP

washed th 2 x 300 nm.) and saturate
I%PH&‘PP?%“ szl %Fge %éﬁ#teéf%aql@v@rphmmxtr@&d with

| t
B (2! ) B o el L Fotf AL A NEROR Bt e
eyaporatet yr yicap.dibe prodsdiveasiporifial by2bromdiegiphy on silica gelona

RS SRR 5 % hevton kil saca R andics i

1:01o 2:4). Fidbﬁoﬁﬁlnoﬁﬂ‘amh@&]i@ﬁﬁ&ﬂc@%e oldl Qn(f‘@v%ﬁtgﬁgd fnkvéuttaqg

so] uti on was oled to O

m%]gghq#fsn CoppaId (51mENA. HONBER(CINGIS): 166 BiddD, 3.90 G,

3 qp;vyl e ti81 3} our a solution of DMF (4.8 nmL, 62
HTJ (§ }éf S was added dropw se, and

stl rr| ng was cont| nued for another 1 hour at O T. The
saturated N -14C1(200

m%?ﬁ%%geﬁﬁ ? uenc 3 ngo‘ésg':x 200 nL), and the

extract was drled over Na2SO4. Most of the sol vent was
ti at| on at atnospheric pressure (40 cm
(&{/&}5‘?’ '"@g"l"ﬁ’ﬁﬁ"}"z Weendlaylkmehoradsi due was t hen
Yﬁﬁewm‘@uNMtEddLﬁtlstQﬁQ,'ﬂ—é‘F%ﬁhl%lg%d;? 4,9 @ =

5-f 1 uor o-t hi ophené- 2
5.1 He b A834dd a’FHaQ 8éHzid Hbpe4 (kBJ-?éER Hz, AFY) WY [d, IS B9
ao9kfen oil (1.32 g, 44% . This mxture was used
W tHout further purification. 'H NVR (CDC13): ; 6.65
(d, J=4.2, 1 H, 7.50 (d, J= 3.8 Hz, | H, 9.76 (d,
J= 4.2 Hz, 111). 25 Preparation of internedi ates of
general fornmula VII Internediates of the general

Preparativmofhieteromybaldelnpias ofthd yerkrgioanih I de0dTAS

ed b f
P e e g eienc)]
To2-snifiensioDbRTAY A Lhi6R HRAMNEs#Eh) -§Ir.£1=xﬁyf1 grﬁsl%ﬁe%_z repar a o

ener a met hod as descri bed bel ow
(786mg, 2 mmol), 4-methylmorpholine N-oxide (0.46 g, 3.9 mmol), and powdered

4 ﬁg%l()fémﬁ&‘ a1 4, bORARAGY bridr }:‘eéhﬁg i gamgym%&z@cﬁ tn?LT de.
was added tetrapropylammonium perruthenate (46 mg, 0.13 mumol). The resulting
mixture was stirred for 1 hour, after which it was filtered through a plug of silica (ca.
25 g) eluting with BtOAc. The eluate was evaporated in vacuo and the product was
purified by chromatography on silica gel on a FlashMaster system using as eluent
heptane/ethyl acetate (linear gradient elution from 1:0 to 1:1). Fractions containing the
product were pooled and evaporated iz vacuo to yield the title compound {644 mg,
82%). "H NMR (CDCh): 2.60 (s, 3 H), 7.53 (d, J= 9.0 Hz, 2 H), 7.87 (d, /=8.5 Hz,
2H), 8.53 (s, 1 H), 10.01 (s, 1 H).

The following aldehydes were prepared analogously:
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{4-[ (5-Fl uoro-benzofuran-3 yl methyl)-am no)-2-nitro
phenyl }-carbam c acid ethyl ester. WO 2004/ 058739
PCT/ DK2003/ 000906 58 In a 3-necked round bottoned
flask fitted with a Dean-Stark apparatus 5-Fl uoro-

wamnsB13p an- 3- car bal dehyde (3.59 g, 21.9 m pcipranskoooos
(4-am no-2-nitro-phenyl))- carbamc acid ethyl ester
(4.48 g, 19.9 mml) were mPxed in o-xylene (80 nL) and
3L higrattiophane-2 hyde. aci di c i on exchange resin

A%, ANNRCHCH] 10 Wy S8 vl el B 1%
W05ty Bt 6 Hapl Byacuo. This crude product was

di ssol ved in a dioxane: net hanol (4:1) mxture (90 ni)
and sodi unborohydride (1.50 g, 39.8 mmol) was added

L bkb 0Nt By ONiBhheRe-PEL R 30 mi nutes. The reaction
m xture V\ggyst iéred at an%@fg%t t enperature over night,

Yiakd 5% Gl PR (GRGL WAL 8 (5, B 2DL7.60.(1, A d. 4z, 1 3] H0SW).J=
l_gt}ﬂyhﬂgcet ate (3 x 75 nlL). The 10 conbi ned organic

fraétions were washed with brine, dried (MgSO4) and
evaporated to give a crude solid which was purified

h h i I I t: ethyl
AT AR B e S g 4. 50 g (619 of

PR ) 34, ) 15040 1L B 5

JolFHE ,A.HDZ%-S%ﬁﬂ,,-f?ﬁl’J)HZ,G.fQQl(LiﬁX,s,lllH).; 7.05 (dt,111);
7.25 (dd, 111); 7.42 (t, IM 7.44 (d, 111); 7.65 (s,
15 1H); 8.31 (d, 111); 9.39 (s, Ili). The follow ng

SDbratreninaderolidthiophenepaecsbildahadaogousl y:

. - i l.) : agi N} +2- Nt 1,0
Y{gﬁ% E%?%} -car aﬁ@@??@ﬁ%’ nﬁé‘?é’fi ’) J"Zgh’vﬁ'é IH%f {1*7[%0%‘68 @
J £ GOV, (| H)Z].9B167 =8 HARE: 1, 3124 @ hH), 10.11 (s, 1 H).

[4-](3-Methyl -thi ophen-2yl methyl)-am no)-2.nitro

henyl }-carbanmic acid ethyl ester Yield: 89% LC M
3- ﬁ?@gﬂf{m?—@w&ﬂp@rém@ﬁkg@mw&bmm -2-nitro

) 1 ‘ ' t ter. 2 ield: 71 %
YRR Tk T RRATICTE P 610, 393 Sy oGt Paheh- o
7.2 (@ﬂlmﬂﬁ;ﬁﬂfhpbHEV@W&MGHE}EHWLQ.@OW}:Q 13pi d ethyl

ester Yield: 69% LCOM (mz) 320 (MHL); tR= 3.08

mn. 30 (4-(Benzo[b]thioplten-3

yl met hyl )-am no)-2-nitro phenyl }-carbam c acid ethyl

ester Yield: 87% Mp. 151-152 T. LGCMS (nmz) 371.0
S-fproybengafirang-mebadefyde.

At a constant temperature of —60 °C dimethylsulfoxide (3.27 g, 41.8 mmol) in
dichloromethane (10 mL) was added to a solution of oxalylchloride (2.65g,20.9
mimol) in dichloromethane (30 mL) and the solution was stirred for 15 minutes. 1-(5-
Fluorobenzofuran-3-ymethanol (3.16 g, 19.0 mmol) dissolved in dichloromethane
(60 mL) was added dropwise at —60 °C. The mixture was stirred for 20 minutes
followed by addition of triethylamine (9.61 g, 0.095 mmol). After stirring for 10
minutes, the reaction mixture was allowed to heat to ambient temperature and stirred
for additional 20 minutes. The organic fraction was washed successively with 50 mL

portions of water, 1N aqueous HC, saturated aqueous sodium bicarbonate and brine,
then dried (MgS04) and concentrated in vacuo to fumish crude title compound in
quantitative yield as a beige crystalline solid. "H NMR (CDCly): 7.13 (dt, 1H); 7.50
(dd, 1H); 7.86 (dd, 1H); 8.30 (s, 1H); 10.15 (s, 1H). '
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N-(4 Am no-2-nitrophenyl)-2-(4 fluorophenyl)acetam de.
WD 2004/ 058739 PCT/ DK2003/ 000906 59 To a stirred

' suspensi on of
{4-[2-(4-fluonphenyl)-acetyl am no] - 3-ni t ro- phenyl } -
W@ 04emyi® acid tert-butyl ester (2.40 g, 6. &rmaRdol/ododns

nmet hyl ene chloride (5 nl) 5,}rifluoroacetic acid (5 nl)
er _15 m nuteS§’ net hyl ene chl ori de was

%?@f’%qﬁg%hﬁfgﬁ'ﬁ‘ﬁéa efads esi dual sol uti on was _

. ! X s as
SRyl B e Bk o e oo ST 21
Tan s ooty BlibvEGaTD ik o RemiEaRARGR DRME I om Moy o

Am no-2-ni trophenyl )-3,3
¥ag 2ddgdohe mbrtms Wasiiired a8d 8 ofgahe itde Ghl WashedRvith ZN29

NI B A8 il o il e Bok g
Distidlptionisog; o 40, e Yigyeux Golidhn télnoveiihiosLottk ]ﬁt??, &lendNch -
a

. . . Co~
P kgl L0 bl San o207 o) 5-uorohens
o ﬁﬁ%@?@ﬁ%ﬁ%@@%@ hL of DME s inernzl
stapdenl) ihgan d @mhiOEtelluplmdrgﬂJr)m Zod Heptahe (Wpopdhe nyd Agerfiam de
scifd B coce . T inl a8 ot ool 008 Mg heonang) g )

added dropryite.ohiSerd hoet, Baslation(ADME 4. YRS, bPaLRY ifhudialp

W30 g]ed; tes. The obtained solution was onc
FddedGrapyise Snd siripg Was continued frdnefhenichnadatd ACh The pt ane

refclion Whag thed GBencREOWIR: &ﬁ&%@g&i(ﬁ SZ@;ISE*J %ﬁg&ﬁ%@}ﬁ@rﬁt 1 ﬁ e

by filtration to fam

(2 200 myl ) pangtheexsiat; veas et ey NapSUGyMestef 8issiodn dndi t r oph
'H

ro e el BB b Aot oo end o ik
reside wag 36 vackm Adtiled to/yi6id 2 €8l 104 hixide Qii’S F&lg&gi:ﬂﬁ@he e|7-2d~7 1

1H) : 83.(s,. 30 -1); 10.44 (s, he“so
cafefaeifidh 6‘8% Hlé‘a’h§’9?'%ﬁfbﬁi11ﬁ>éyge(®- 7879 Nia2-meniz) 200z aidpn oil
(1.32 g, 44%). This mixture was used without further purification, 'l NMR (CDCly):
6.65(d, J=4.2, 1 H), 7.50 (d, /=3.8 Hz, 1 H), 9.76 (d, J= 4.2 Hz, 1 H).

Preparation of intermediates of general formula VIX

Intermediates of the general formula VII were prepared by a general method as
described below for the preparation of {4-[(5 -Fluoro-benzofuran—3-yhnethyl)%mino}-
2-nitro-phenyl} -carbarmic acid ethyl ester, or by a general method as described below
for the preparation of N~(4-Amino-2-nitrophenyl)—Z—(4~ﬂuorophenyl)acetamide.

{4-1(5 —Fluoro-benzofumn—.?-ylmethyl)-amino]«2-nitro-phenyl}-carbamic acid ethyl

ester.

5
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was added foll owed by acetic acid (2 nL). The obtai ned
solution turned into a suspension. After 15 m nutes

it was treated with water (50 nL) and the product was
separated by filtration to furnish 330 ng of red solid

wodobgesstioyi ng i n vacuo. Yield 93.8% LC MSpéithkiohsichasds

([MtH]); tR = 3.34 (UWV, ELSD) 97% 100% 1H NVMR WO
2004/ 058739 PCT/ DK2003/ 000806 60 (DVMSO-d6): 3.60 (s,
Ipa 3pcked rengnd(bgttornid flask fi87d with a Dickn-Siajk apﬁm%s S-ﬂ‘ﬂsoroll'b

by frhtys-obhugensfle 054 £ 91 koD g s egro pmnyp; e

cmbhmmmmgpﬂmmen{ndsg@wm@a ek ADRH RO ﬁﬂ%&:@%
%r}ées ond:q? ngli ne £4- (5- ChI orot h| ophe
¢ fic tonexshiangs @mgmdxﬁwhmomg)waa b

TEElﬁnﬂﬁfé%s'hEﬁ@d mgﬂdﬁggr dﬁm e GRAL aﬁaf; ece}(ln'a‘t%w the

evaporatlon and re as descri
vecugcThiverude Riodics wagdissolvag br adiexhntmethanote(lt1) MiXni#&©0 mL)

ac%tagj?g) ﬁ{ﬁ?%e@gsrﬂ a%?e‘gmrﬂg@eou%@%é&? 8%%?@%2251%&

30 mmseThmamoasﬁkmmktms Btnli‘é@ltaé ﬂin?ﬁlﬁht(%ﬁlﬁﬁ%ﬁm%tok}l g, ¢ then
ept ane an ere | e
pFl YRG0 o> et Pyl apstete 8 & 7Sk ThoV,
or Wi £ 2
cc(Ehlﬁ@dH) §§Jé{e %’%}E&%s ézi‘e W& &Qﬁ@%};ﬂé )fﬂe&)(l\%%é ?gndgefa;%oaﬁed &
givq a prodg safigd \(fluch wm;unﬁed Wcmmatﬁmphymmf)@ del (dlikd)t:;othfi 19
tl

defissiblane 120 TS hpnehbin 02 (IO BT xR Rpound as ared
orfstallifie (nateRibiuti NMI(GDOIAE ¢33 l(tamm Q73 M, r4oa@,f(§,r?}b}£@z ba

(o580 ool T PR Gt B s cod D PR B0 4 Gutp; 7651

151 8394d,9.H) &: mmol ) and NaHCO3 (5.4 g) in
Igl)clzetoﬁ(litrﬂe (goﬁ;llr)L) (4-fluorophenyl)acetyl chloride

was added (1.8 LL, 1.3 eq.). The obtai ned suspension
THES and .stirred at anbient
ten%@?igggé%ﬁ%glra%&géﬁp%aﬁl Bﬁlﬁ‘r ed into water (200
sonicated for 5 mnutes, filtered, and washed
h obt ai ned reS| due was
1’4?(5 o 61)*?*@%’@@&"5@&2&?@-0 OHi-garbanic aeid e ester

Yialgu 23 SLCMNAIA36 Wi Rddesl4{ gy ML) and the obtained
m xture was quenched Wil t heptane (200 nL). The

obt ai ned suspension was sonicated for 5 minutes and
f 4fﬂ3-ﬁﬁfh9ﬂthioyﬁgn-Z-ylmethyl)-amino]—2—‘nitro-phenyl}-carbamic acid ethyl ester
Yield: 89%. LC/MS (m/z)
{4-[(Thiophen-2-ylmethyl)-amino]-2-nitro-phenyl }-carbamic acid eﬂzyl ester
Yield: 71%. LC/MS (m/z) 321 (MHY); tz = 3.24 min.

{4-[i (Thiophen-3-ylmethyl)-amino]-2-nitro-phenyl}-carbamic acid ethyl ester
Yield: 69%. LC/MS (m/z) 320 (MH"); tg = 3.08 min.

{4~(Benzo[b]1.‘hz‘opken—3—ylmetkyl)-amino]—2~niz7‘019heny{}-carbamic acid ethyl ester

Yield: 87%. M.p. 151-152 °C. LC-MS (m/z) 371.0 (MH), tz = 3.59 min.
N-(4-Amino-2-nitrophenyl)-2-(4-fluorophenyl)acetamide.
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resi due was washed with water and heptane and dried in
vacuo to finnish 2.48 g of a brown-yellow solid.

Yield 80.9% LC/ MS (mz) 412.54 ([ MtNa] +), 453.58

([ MFMeCN#Na]i); tR = 3.33 (1JV, ELSD) 97% 100% 'H
wOBM4/033480- d6) : 1.48 (s, 30 911); 3.66 (s, 203 Boosos
(t, 2H), 7.34 (dd, 211); 7.54 (d, 113); 7.64 (dd, 1H);
8.16 (d, 111); 9.79 (s, 1¥, NH), 10.29 (s, 1H NH).
Tne FEPbRmEIEen U M e loragheuydacatybivig M Bstizo-Whiny) -

defiEmiosasnoRding.achdo gAY b WO.2R%038739 5 )
Wiﬂ?lcgﬁezcﬂﬁr?iaciﬂ:(ﬁ lme)o:whs/ W“?L‘rm@” 18 F:i_iihﬁt&@ _ﬁi&tﬁls}léhé CRIbRA s
- QU .. € r. e reaction m xture was
@s(%li’.l?ﬁ‘ g Bﬁégséi“ﬁgﬁ@@n 38 dreesderygdiingo spiunajed equeons NeHCO;
sblutiyh eX0Bt il,) GAth %ﬂi%f)ﬁ.%f&ipiﬁ%egg{ ﬁfr?eg?g &?ag%eﬁlé\g%@ Water

separated after ethyl acetate
Artesbin e ere- t firais 1 50 giof itheditleycofpamid as b r@iRb 08 6l YidkD

i LQ) =W 120 I e - heptane .as an

%%gﬁ 4 i 2‘% dwﬁs%ﬂg E}?@?@?"y 19@?’1 mw%@w@ G,
4§35 ¢l SHOBIERG); BIBYEAHIG] 7.08 (dR1FD); 3. B4t, : .

dgf’-ﬂ? 9 gl(ﬁl H NVR galDil\/SO 86)91.%1( %wg%)&?)l?’ggsz
(‘fs, 191259';(S : 9‘“2)5, 21-i); 7.43 (d, 213); 7.63 (dd,
. 111); 8.11 (d, IM 9.77 (s, 1H, NH);10.01(s, 1H NH).

1Q Conpounds of the invention Acid addition salts of
The, ollowing serpeumgiwas pespiucd evalogonslymy easi |y be formed by C

nmet hods known to the person skilled in the art. 15
Exanple 1 la [2 Amino-4-[(5 fluoro-benzofuran-3

Ny edbting 2ynitaophe))-hhdimeehyitaidmds.c add ethyl ester.

3 - Fl ygr, o- fur.an- 3-yl met hyl ) -am noj] - 2-vi tr o- ph
v A B OR BB TR 5t L 4055
o9l $9.19S T NSO LdD): . . .
V\:h?LZtO 6N a u%gol—(@'q?%gé’#’ %E}%@??%h%&g%g’%@y%
6.4 ‘{51.’ 18 fel16)(didiB; Bbtdd T A4 (s dH, NEXt ure was heat ed at
60 Cuntil the intense col our di sappeared (20

m nutes). The solids were filtered off and the
et hanol was renoved fromthe filtrate by evaporation

Preparation of intermediates of the general formula VIII

N-{4-[¢. 5—Chlorothiopken—.?—ylmethyl)amz‘no]—Z—nitropkenyl }42-(4-

Jluorophenyl)acetamide.

A solution of N-(4-amino-2-nitrophenyl)-2-(4-fluorophenyl)acetamide (306 mg, 1.06 !
mmol) and 5-chloro-2-thiophenecarboxaldehyde (186 mg, 1.2 eq.) in anhydrous {m
ethanol (40 mL) was heated at 70 °C for 30 mimutes. The obtained solution was

concentrated to a small volume (ca. 3 mL) and quenched with heptane (15 mL). The

brown crystalline product was separated by filtration to furnish 350 mg of
- intermediate imine N- {4—[(5-chlorothiophen-2—yhnethylene)amino]-Z—nitrophenyl}-2-

(4-fluorophenyl)acetamide. Yield 79.2%. 'H NMR (DMSO-dg): 3.71 (s, 2H); 7.17 (t,
2H); 7.29 (d, 1H); 7.36 (dd, 2H); 7.62 (d, 1H); 7.63 (dd, 1H); 7.71 (d, 1H); 8.83 (s,
1H); 10.44 (s, 1H). The solid was suspended in methanol (5 mL), NaBH,CN (200 mg)
was added followed by acetic acid (2 mL). The obtained solution turned jnto a
suspension. After 15 minutes it was treated with water (50 mL) and the product was
separated by filiration to furnish 330 mg of red solid after drying in vacuo. Yield
93.8%. LC/MS (m/z) 420 ((M+H]"); tz = 3.34 (UV, ELSD).97%, 100%. "H NMR
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i n vacuo. Aqueous ammoni a (saturated) was added to the
remanence, which was then 25 extracted with ethyl
acetate (3 x 100 nmL). The conbi ned organic fractions
were washed with brine, dried (MgSO4) and

woonmssysy at ed i n vacuo. The crude product V\p@rmmﬁjﬂfobgagi
by chromat ography on silica gel (eluent: ethyl
acetate: heptane 1:1) to fu®nish 2.70 g (66% of the

@MSDedsbérﬁﬂdarﬂﬂ)ai@(fSﬂH% ;.87\, gHzgs&Q 45:1@@ 11@,%{?‘3& é@t%ﬂ
6@2%@%@%@%&%@ 2B s 158 133 6. 3030 BRAS TH R =

2.00 mn "H NVR (DMBO-d6): 1.19 (t, 311): 4.03 (q,
Téeléh 26 (d, 211); 4.55 (s, 2H, NH2); 5.79 (t, 1H);
PYiine compoung veps pregared palageysly Gomzh abrrespbhifing Zoilide:
(dt, 111); 7.56 (m 211); 7.95 (s, 111); 8.16 (b, 1H,
NH) . WD 2004/ 058739 PCT/ DK2003/ 000906 62 The
Nf{dJmaGhlngoﬂammezwmmaaawﬁ, BIAmEYIbA N dmide.
%t %ﬂﬁgdl helx drochl %rl c acid addition salts:
TheRpg Y Fp Rt i shpaion pRLTeHYe 2 dssaghed
he e,thanbﬂbﬁnﬁﬂhﬁ\ﬁ r ﬂﬁgﬁc
ahp etnmlj1 8f t he crisgég p?rgtgﬁﬁ gfsglg%mé)t e%é‘?g‘?tg
8 S‘ijg‘i ‘&ﬁ'ﬁ%ﬁ B Ak byl aceigte and fﬂlfmrgmnalayer ganv@apdmted.
T Iat d f
“&%ﬁ?‘éﬁ%&% et ooy Helpfon %ﬁﬂe% prm g it peplang. ang
ﬁltmedszﬁelcw@ 188, 87N%. 1LAMDIS (i) 982 .481( t (mg (]we E1kD}7

o1, " IR, OBSOATF 6% ou: ﬁfa; %@644@@ Ty SRt

NI &,9210, 116); 324((d, 1tH1&07 (& q.( )
793 (b, s NH)(.d’ |I<;:')1 510, 367{ H@fﬁlé% hﬂgb%%é-(%

1}6I met hyl ), am no) phenyl) carbam c acid ethyl ester
di hydrochl oride. Precipitation of the crude product
fromethyl acetate by addition of ethereal 15
hydrochl oric acid gave the title conmpound. LG/ M5 (m z)

Pribaubeig bl g, o1y 7435,
{4:LBY4- Fdwﬁ@hé@,l)ai’ékﬂl)mm6]-.@-5rrh>§:ﬁ&y¥£ﬁrb%kl‘bMil)d terP bR estel):

T 113 6. 93 ¢ ? 111
cr[a2 FiSion g pgtrgp henyl —carbamlc acid zerr-butyl ester (1.992 g,

7.871 feioly hnd N@HU@; RBENY! i SRR (2AChE) ?E-%Lro;e)gcn%acetyl
di ,hydrochl ori d
chloridé was added (1.8 mL 1.3 eq.). The obtained suspension was sonicated for 5

P?

minutes and stirred at ambient temperature for 16 hrs. It was poured into water (200
mL), sonicated for 5 minutes, filtered, and washed with water and heptane. The
obtained residue was dissolved in hot ethyl acetate (30 mL), saturated aqueous
NaHCO; was added (50 mL) and the obtained mixture was quenched with heptane
(200 mL). The obtained suspension was sonicated for 5 minutes and filtered. The
residue was washed with water and heptane and dried in vacuo to firnish 2.48 gofa
brown-yellow sofid. Yield 80.9%. LC/MS (m4) 412.54 (IM+Na]?), 453.58
(IM+MeCN-HNa]h; tg = 3.33 (UV, ELSD) 97%, 100%. 'H NMR (DMSO-dg): 1.48 (s,
SH); 3.66 (s, 2H); 7.16 (t, 2H), 7.34 (dd, 2H); 7.54 (4, 1H); 7.64 (dd, 1H); 8.16 (d,
1H); 9.79 (s, 1H, NH), 10.29 (s, 1H, NH),

The following compound was prepared analogously using the comesponding acid

chloride:
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Preci pitation of the crude product from ethanol by
addition of ethereal hydrochloric acid gave the title
compound. Mp. 195 C Calcul ated for
Ct 41117N302S, 2HCL: C 46.16; H 5.26; N 11.54. Found: C
weRHGsB4;, H 5.43; N 11.28. LO M5 (m z) 292 pciMkz008/00906
1.58 mn. 1H NWVR (DMSO d6): 1.22 (t, 311); 4.08 (q,
2H); 4.48 (s, 2H); 6.71 (dd, 111); 6.79 (d, 1H); 6.97
(dd, 1H); 7.10 (d, 111) 7.16 (d, 1M 7.40 (d, 113);

e i ) ARl A o B eweer 30
e topolicaahixtire wes stﬂed ai 43 “Cofot 30 mitutds REthGh BRGsPEQSHCT

o PR PR VS e e oo Wecscomiog e siotootte -

S&ngla% l@gﬁg@zfq@@% i a(a@ %@éed tﬁ?ﬂ% gmf%l%ﬁ%@?yfg SiQp

(P18) zath 10637k ethyl@eatate 2316pt941®84ﬁ eluhhtlYle&DZ 20 £(195%)nyolloy
S 2 Z

ST OMS ) 155 OIS STAGH oS b bl
' M@MS%M OL(SPHIH).49 §, IH; £ d7 (d k), 7. 894 (AR, i&é (dd,

1%&%#1(133‘ Ii'b ?B‘Z@gﬁ%ﬁﬂ}ﬁ@ghgﬁh Wt hyl ) - am no]

phenyl } - carban1c acid ethyl ester dihydrochloride
Precipitation of the crude product fromethyl acetate
by addition of ethereal hydrochloric acid gave the

Compbendz@filiedinslention M p. 213-214 C. Calcul ated for
AC%S%INSCI 2Q2S: C 51.68; H 4.95; N 10.05. Found: C
g hoq_pa‘gts gt the gprypaygds cg‘@qvqunmlz )nag@@;lz b¢ fetdpd by R =

' : 1 22 (t, 3H); 4.08
mgﬂll%%;ﬁg 23 mse%%ﬂ&@ﬁ%m? 6. 93 (5') i) L9
(d, 111); 7.41 (m 211): 7.70 (s 111); 7.98 (m 2H):

B leib 1H, NH). 15 Exanple 2 2a
no- 4- ([ 4- (4-chl oro- benzenesul fonyl ) -3-net hyl -thi o

Jqqﬁe«_tmzaa-wqtgﬁwb}benz@mrm}@b@wh))mﬁ%j%&ﬂ} Blrb R B!

]&? A suspensi on
el ﬁmfrﬂf chl or o- benzenesul fonyl ) - 3- met hyl - t hi ophen- 2- car

o 3t o Ry infpe mESShory -<gtpo i gyt

(4-am no-2-nitro- pheny am c- ac
estep@ah0 g, 12.1 mmol) was dissolved in absolute ethanol (140 mL) whereto 6N

aqueous HCI (38 mL) and iron powder (5.70 g, 0.10 mol) was added. The red
mixture was heated at 60 °C until the intense colour disappeared (20 minutes). The
solids were filtered off and the ethanol was removed from the filirate by evaporation
in vacuo. Aqueous ammonia (saturated) was added fo the remanence, which was then
extracted with ethyl acetate (3 x 100 mL). The combined organic fractions were
washed with brine, dried (MgSQ4) and concentrated in vacuo. The crude product was
purified by chromatography on silica gel (eluent: ethyl acetate:heptane 1:1) to furnish
2.70 g (66%) of the title compound as a solid. M.p. 150-151 °C. Calculated for
CieHi1sFN3Os: C 62.96; H 5.28; N 12.24. Found: C 63.00; H 5.38; N 12.13. LC/MS
(m/z) 344 (MHD); tg = 2.00 min. ‘B NMR (DMSO0-dg): 1.19 (t, 3H); 4.03 (g, 2H); 4.26
(d, 2H); 4.55 (s, 2H, NH2); 5.79 (t, 1H); 5.91 (dd, 1H); 6.02 (d, 1H, NH); 6.72 (d,
1H); 7.13 (at, 1H); 7.56 (i, 2H); 7.95 (s, 1H); 8.16 (b, 1H, NH).
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20 ng, 1.30 mmol) in absolute ethanol (10 nlL) was
heat ed under reflux for 20 h under N2. After cooling,
the orange to red solid imne fornmed was col |l ected by
filtration and vacuumdried to yield a crude product

wd Baossme 61% , which was suspended in (r; pclrijoomoogoﬁ
9 g,

nmet hanol : acetic acid 10:1 (10 nL). NaBH3CN (O
3.0 mol ) was added and th& m xture was stlrred for 1

Ths dellositing esmporestyyesrcrepaced dfiblopmalycint ésolapdrat e of 25
]u?&‘:% 0 mmol ) was added, and after:
E%er %%%dglrt%ngéfsm ated aqueous sodi um bi car bonat e
(20 nmL) was added The red solid am ne forned was
0 ration and vacuumdried to yield a
1@ l’lﬁd‘@"ﬁ?'gdﬁ’y ?’e’%' 53'05’!&" -Z9imgiihpwinolakeny B earbemiedeii wihyl
m&s&h)&-&hmnol (10. n1L). To this was added 6 N HC
6.6 nunol) and iron powder (193 ng, 3.46

(1
Pﬁﬁ?mltytoveefdhqqmderpedium Ty etbyhastate bp hdditidrofGher@l C unt i |
ded to yellow, ca. 10-20 m nutes.
(ﬁ m&%meg%eﬁg%ﬂagé}&?wfl to saturated aqueous sodi um

e m xtur
an dﬂﬂbﬁmﬁce (Ciﬂﬁllitwfoﬂﬂ AHENGBE 45961 Tl4y7,00L 1S, meﬁgb%r‘g
1§re was filtered, the Mses wer e separate and
F?lr@ $a84id 5&%@ 1AL 30GHACkedl. 7 min. B NMR ( 2

2004/ 873?%%%%8’@0‘%%@6&{’22%?@%%“2 ?&h\g%
(@olﬁbﬁﬂg (@mm&&@d1ﬁp7qa@om‘ﬁm@;nﬁg@ ﬁ’awé Furi fied
Y BT B Herb Sminst e slgiemat evherse aichesdo!
e.sggraﬁﬁydfuchlehuél on, typically from8:2 to 1:1). The

fra cont ai ni n% the product were pool ed and

ct]on
Pr@%ﬁ?f’lp& ZH’G iCHIdG Broduc tﬁ@mﬂéﬂl doetaieby additwnoédhcma:ld as a

789 LC MEB: rﬂ =
h%ﬂoﬁcﬁﬁgg)gw Fﬂ% Fﬂg)gn%l C21H23(?1N30482 480 6813 tR
e/b/gsg;gz),am (MH?) s gwm . TH NV, (EDBsp(fek byse 1816 (5 1H
2396 59 Wb e 2l z&b%@s@o@ai
(d21H5) 6.93 (BUH)OMI1 @=11D. 4, 8.5 Hz, 5.91- 5. 95 (m 2

Hy, 6.72 (broad
d, J=6. 6Hz, 1H), 7. 72(d, J=8. 5Hz, 2H), 7. 90(d, J=8. 5Hz, 2H) , 8.

1 dlvve Q?gméﬁ g eﬂ(]ei kgﬁ% ogeg‘ Jﬁ'{—ar;ltmg%p}z gpﬁ—crzr%!a cwag 091% oe%ﬂzgs
£-( 3- chl or o- t hi ophen- 2

Pr¥du§§§&19ﬁ( be th@@ﬂu@é’}lrg&ﬁ‘.?ﬁg& eﬁlanoq %y a&dn%on odf ﬁ{elge%i hydxoc Ionc

acid gave the title compound.

M.p. 195 °C. Calculated for C;4H;/N;0,8,2HCI: C 46.16; H 5.26; N 11.54. Found: C

46.34; H 5.43; N 11.28. LC/MS (m/z) 292 (MH"); t = 1.58 min. "H NMR (DMSO-

de): 1.22 (t, 3H); 4.08 (g, 2H); 4.48 (s, 2H); 6.71 (dd, 15); 6.79 (d, 1H); 6.97 (dd, 1H);

7.10 (4, 1H); 7.16 (d, 1H); 7.40 (d, 1H); 8.97 (b, 1H, NH).

le {2-Amino-4-[(thiophen-3-ylmethyl)-amino [-phenyl}-carbamic acid ethyl ester
dihydrochioride.

Precipitation of the crude product from ethyl acetate by addition of ethereal
hydrochloric acid gave the title compound.
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wo-on4/e68BF (s, 2 H), 5.83 (dd, J= 2. 4,

15 Yield: 76% LC-Ms: (mz) = 326.0 (MtH), calcd for

CLl4HL7CLN302S: 326.0725, tR = 1.95 nin, W purity =
85.8% ELS purity = 98.1% 1H NWR (DI\/ISOdG) 1.19 (b,
3 H, 4.03 (q, J=7.1 H, 2 H), 4.30 (d, J=6.1 Hz, 2
8.5 Hé'm)kiob}loowos
5.93-5.97 (m 2 H), 6.73 (proad d, J= 7.1 Hz, | H),
6.99 (d, J= 5.2 Hz, 1 H,%7.48 (d, J=5.2 Hz, | H),
Mp1196(187 °€. Gyleulated for C14H17N;0,8,2HCL: C 46.16; H 5.26; N 11.54.

Pl B e R AR e e Bty SRR
(DMSDGHG) G@IO(t, BE)MD] %b% 43 gs.oé‘Hj) (diﬂ; L ?}113131 egghgdgg%n 714

(ISS 400
iﬁg AT, %b(dé,o E8.86 fulHi WEG: 98. 206 25
1H NI\/R(DI\/ISOdG) 1.20 (b, 3 H, 3.83 (s, 3 H, 4.03
J=6.9 Hz, 2 H, 4.32 (d, J =6.1 Hz, 2 H), 4.58
1} gz—AszW ol @e@dﬁﬁﬂt&@h@ﬁ-y@te@j}() dmiRa]- ;(hdnylﬂearﬂatﬁzc Hecid lzthyl
, 7.46 (s, | H), 8.17 (b, 1-H).
e@m@dm nfif6 chI or o- 3- met hoxy- benzo[ bJt hi ophen- 2
Pgeb:pﬂitfmlo}’ﬂamhﬂebﬁfdﬁﬁ)&&ﬂ etBBfl a6614th Bﬂdﬁlﬁﬁx‘ o eﬁﬁ: est er.

I 60% LG M. (mz) = 405.3 (MH), cal cd
I %@T@ﬁm()@S?th@l@@eé?yﬂ’PLMR = 2.39 mn, ur|t =

Mgé 201 Bk gg%ﬁla’ieg %(9&%2{6{%01 qzs‘\lﬁ X;Q'\ﬁg;‘}ﬁ:g 190305 ]F}uﬁg |
Ced S8F SBSINGSS, ROMS (382 0 b ~ 268 B CHc= 2. 4, O
Si3o: 1228 3513 60, 2B 75l Bl BREHOIDEOS G 1}@578 g
J=1.9
(dﬁlﬂﬁﬂmr(ﬂaﬂ?gwdfs, Hﬁ%%(mlzﬂ? »893(1?%1;{ g%l)( 598
Hz,lH) 815(b1H) 2e _

E{ﬁ%@' 0-4-[ (5-di net hyl - am no- benzo[ bJt hi ophen- 3

Eyl) am no] phenyl)- 5 carbam c acid ethyl ester.
2::{(2344mno%p[et-({-@zl&ﬁ-beemmbfm@%m@:hﬁmHp)en-zzﬁbr@ﬂzyyor

“”g‘?“(}g%ey’é%’ﬁ‘ﬁﬁ‘Ff‘?% g, 1 ﬁuvég( DVEO d6): 119 (b, 3

A H)spéhsﬂwﬁ(oi 4@Wm&o%ﬁ%fés%fogﬁ¥3&ﬁ}hﬁtﬁﬁ%%%z%g§m?ﬁ 4.

(3¢t @g,l_}zfi)_(? lpmpb) 311"6(4(@@1’!19@}-5-113@ Qhe.nyID-}zarbm)apld ethyl ester (293

mg, 1.30 mmol) in absolute ethanol (10 mL) was heated under reflux for 20 h under

Nz. After cooling, the orange to red solid imine formed was collected by filiration and

vacuum dried to yield a crude product (312 mg, 61%), which was suspended in £
methanol:acetic acid 10:1 (10 mL). NaBH;CN (0.19 g, 3.0 mmol) was added and the J
mixfure was stirred for 1 hour at room temperature. Then another portion of

NaBH3CN (0.19 g, 3.0 mmol) was added, and after further 1 hour, saturated aqueous

sodium bicarbonate (20 mL) was added. The red solid amine formed was collected by

filtration and vacuum dried to yield a crude product (293 mg, 94%) which was

suspended in absolute ethanol (10 raL). To this was added 6 NHCI (1.1 mL, 6.6

mmol) and iron powder (193 mg, 3.46 mmol), and the red mixture was heated to 60

°C until the red color had faded to yellow, ca. 10-20 nﬁnutes. The mixture was poured

into saturated aqueous sodium bicarbonate (50 mL) and EtOAc (50 L), the resulting

mixture was filtered, the phases were separated, and the aqueous phase was further

extracted with EtOAc (2 x 50 mL). The combined organic phases were dried




C B!

10

15

20

25

30

10 6.72 (b, 1 H), 6.95 (dd, J= 2.4, 9.0 Hz,1 H) ,

7.08 (d, J= 2.4 Hz,1 H), 7.38 (s,1 H),

7.71(d, J=8.5Hz,1H),8.15(b,1H). 2f (2

Ami no- 4- [ (5-di met hyl - am no- 3- et hyl - benzo[ bj t hi ophen- 2
woydovsisish ) - am noj - phenyl ) -carbam ¢ aci d et BytmRshHdoosos

15 Yield: 36% LC-Ms: (mz) = 399.2 (M+H*), calcd for

C21H27N402S: 399.1849, tR® 1.31 mll, Wpurity =

(WS ang s gelients pvapo@B:d i bicdo NIV pﬁ:ﬁ\i&%?glﬂedj% gb, 3
"4 37

olthrgtogiphy dhbisgs lbs indighgyhamusing sl repgnaiti 1

o . _ .
a¢djate Gind#&r gradient sluior) g‘ﬂg‘jﬂ% frg% 8(?%)91612( %e ﬁ]a_?hég%?lggﬁ%xg e

6. 71 v | :
Pg%i%*‘t Fre Ii"( d and ;%@01(3&4 in vaqyo to vield BheetitislcomBorBid as a pale

' - af I h - t hyl
T e s e R A o o1
CorHlraGINGO455: 48010813 = 235 mﬁmmpmﬁﬁgmal, @gb;sdlgty(él%?s%; ]
1 4- 25 i.t.ro-phen - carbam c aci
Hg‘Nt o OISt 3 BT 01 248 Ty £ 0 Ao e 2D 465
=01GH ), 459 (3 EDTB1((Ad, W= 24085 1831 BY) 5345 X ’}fﬁ
Ar f Vol ati | jed b (véHj"
Ol ol B 9 G s St e, 30,825
1aceBo, umple (5 mh). To the resulting solution was

added NaBH3CN (0.25 g, 4.0 nnnol) followed by HOAc (5
drops). After stirring for 5 mnutes, the solution

F | dehyde (37% sol uti i
TP ng ot i v i T malliiie. and sti rring ves
2b@rdrinodef(3-ohloRhivpRent BEmRYD-aREHASH, Lca?;,g;,-g jgc;(fletg 7
r

esidAC. The reaction mxture was evapofated to dryness
h vacuo and the residue was partitioned between

Yieldt 76vat ' ' t , QA
T R O o R RSO PR O™
1-5525 Y Ry T8 S%Ebmwy/'Osﬁgam.é}ﬂmgsmmgmgﬁg,y\o
/- )( nd the
Ry RS By B p R U U e et sl
8.5z )y 6831507 (et, Eﬁ),cﬂ.?fc((bﬂmﬁﬁu){z 6,?]:?12@@ qx%c%@ ddg-l: )g _%.ﬁ)zf _
r owder . , ©. nmol ) were
1%&3%%’%%#2%8%%@&@- was heat gd at 60 C until
the red color had faded to yellow, ca. 15 m nutes.

ye m xtuyre was poured into saturated aqueous
2c -Ammo—4—[(4~bromo—3~methoxy—thiophen—2—ylmetkyl)—amino]—phenyl}-carbamic

acid ethyl ester.

Yield: 66%. LC-MS: (m/z) = 402.0 (M+HN, caled for C;sH19BrN;058: 400.0325
(100%), 402.0310 (97.3%), ta = 1.97 min, UV purity = 87.9%, ELS purity = 98.2%.
"HNMR (DMSO-dg): 1.20 (b,3H), 3.83 (5, 3H), 4.03 (q, /= 6.9 Hz, 2 H), 4.32 d,J
=6.1 Hz, 2 H), 4.58 (5, 2 H), 5.84-5.89 (m, 2 H), 5.97 (4, /= 2.4 Hz, 1 H), 6.74 (b, 1
H),7.46 (s, 1 H), 8.17 (b, 1. H).

2d {2-Amino-4-[( 6—clzloro-3~methoxy—benzo[b]thi0phen~2-ylmetkyl)~amino]—pheny{}-
carbamic acid ethyl ester.

Yield: 60%. LC-MS: (m/z) = 405.3 (M+H), caled for CygHy; CIN3O5S: 406.0987, tg =
2.39 min, UV purity = 95.0%, ELS purity = 99.6%. 'H NMR. (DMSO-dg): 1.19 (b, 3
H),3.95(s,3 H), 4.02 (q,J="7.1 Hz, 2 H), 4.43 (d, J=6.1 Hz, 2 H), 4.56 (s, 2 H),
5.90(dd,J=2.4,8.5Hz,1H),596(t, /=59Hz, 1 H), 6.00 (d, /=2.8 Hz, 1 H),
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5 sodi um bi carbonate (50 nL) and EtOAc (50 ni), the
resulting mxture was filtered, the phases were
separated, and the agueous phase was further extracted
with EtOQAc (2 x 50 nmL). The conbi ned organic | ayers
wosweosdrived (Na2S04) and the sol vents evappgpbhrRebodbooos
vacuo. The product was purified by chromatography on
silica gel on a FlashMVast® system using as el uent

S bepad ded 116 H; 4 (HD; ’ZeSS’(ﬂdtinba_lr r9193 ?me?g) qlﬁxgt{d’g{% 858 1
e fractions containin

%gbgf‘%ﬁ: §%‘rﬁﬁﬁéd?&| Iﬁ;)d C evaporated in vacuo tg
yi eId the title corrpound as a pale yel l ow solid (145
5% all). LCGM I%n / 2) 319.9 (M+H), cal cd
nrg? %@%&ﬁwghy srzenoxbezzo friophes: Bgmetyiamidy]-phinplpy =
c@r%aﬁz%acﬁk-éhﬂ%tlg}y = 97.2%"'H NMR (CDCA 3): 1.29 (t, J=
1 (s, 3H, 2.91 (s, 3 H, 3.76 (b, 2

Yllsld 14‘5%19; M;S Mz)7= WM Ycalcd f&@zﬂisN@)zﬁ)%S 593651 3

188 mify O ol ke BB R 18359 hngsiaiOgy: 1o ig
0, 7294 (o5 HX ““‘%ﬁ?gg‘zﬁ‘? 43,1 I R Y A% 21,
S S S8y el 1), €5 (o T4 0 1),

T

78&(%4%%5}1@1’51%1@@5@@&5 340. 0881, tR = 2.14 min, (5
purity '= 82.3% ELS purity = 90.2% H NUR ( CDC13) :
1.29 (t, J= 6.8, 3 H, 2.91 (s, 3 H, 3.78 (b, 2 H)

2 220nipord- Nﬁdﬂnezzyblamm&sbl}ethﬂw&o thu%gl,gD 3‘5&3@5’4 99,51%5’ 1

P’%J”fi%]b’"gcf?f(t@ewssml H, 6.99 (d, J—85|Hz

or T

Y%IX{'E% D - P30 SR B PR O ORISR
Loepyrite = 984 %3 ELS Burity = 99.4%. IHNMR(DMSO-d ): 1.19 (b, 3

H%?@Sf@ SR SR A BT ORBRE: PRV b S Do
S A O UL LU
sz?g? ?n%% p§%¥g§9 @#1)5%58 Eﬂ,gqaw Fizyl H), 896 51 H)L1

NVR (CDC13): 1.16 (t, J= 7.1,3 H),
1.29(1,J=6.8, 3H), 3. 36(q, =7. 1z, 2H) 3.76(b, 2H), 4. 19(q,

Exgmp e3

3a {2-Amino-4-, (5-methyl-thiophen-2-ylmethyl)-(methyl) -amino]-phenyl}-carbamic £
acid ethyl ester.
A mixture of S-methyl-2-thiophenecarboxaldehyde (108 pL, 1.00 mmol), (4-amino-2-
nitro-phenyl)-carbamic acid ethyl ester (225 mg, 1.00 mmol) and Amberlite IRC-84

(10 mg) in o-xylene (4 mL) was heated at reflux under Ar for 5 hours, Volatiles were

removed by evaporation in vacuo, and the residue was dissolved in acetonitrile 5

mL). To the resulting solution was added NaBH;CN (0.25 g, 4.0 mmot) followed by

HOAc (5 drops). After stirring for 5 minutes, the solution became dark red.

Formaldehyde (37% solution in water, 0.89 mL, 12 mmol) was added, and stirring

was continued for 30 minutes with occasional addition of HOAc. The reaction

mixtore was evaporated to dryness in vacuo and the residue was partitioned between

saturated aqueous sodium bicarbonate (50 mL) and BtOAc (50 mL). The aqueous

phase was extracted with EtOAc (50 mL) and the combined organic layers were dried -
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7.2 Hz, 2 H, 4.47 (s, 2 H, 6.05 (b, I H, 6.13 (d,
J=2.4 Hz, | H), 6.19 (dd, J= 2.4, 5 9.0 Hz, 113),
6.73 (d, J= 3.8 Hz, 1 H, 6.96 (d, J=8.0 Hz, 1 M The
foll ow ng compound was prepared anal ogously, except
wol2bajossbe formal dehyde addition was om tt ggrhoafhoooos
{2Am no-4-[ (5 fluoro-thiophen-2 yl nmethyl)-am no)
bam c acid ethy‘S ester Yield: 65% (25%

@Fﬁ(@ﬁ %’F@%’r Sopveriggvaparatediin sackoTheaesidnemae then dissolved in

; - LC- VS .(m z) = 310.2
<bom 1041 T BicBLONHG o b IB L i 010,
mRal) ww_a@%nd;;nﬂ tl;e ﬁgm%sgéugééd d(tago * ﬁﬁﬂ‘ QMELI%\#\@A 5o
fﬁf@g}]}é?lo% it ?5 &mguiee e mixirqyvagpourediito surated éeinemqis’ i )_
SEIIE8 bickbonalersd. do.J= 1.5 3.8 Hz, |

e A o ity i
‘“E&’Pﬂsmfﬁrﬁw@maat%b angkihe aqueenisiphasedvds Ertiehb:aoied Wik BRGA; 2

-carb c_acid ethyl ester.

R SEe e R ABEI bt e dped v marbip vt L.

A solution o
evaparaid i1 vaé63 Thibpioduck was pehfdd g caRhiin Y85 siﬁ% d g@ ?1%/ :19 a

Flgs%th)gt{'eon %f 4- am no- 2-ni trophényl car Bam acl
ESTEr of DR USing s elysniheptasdethyltetatd (Reatigeddiont elefidaane) -
callyLiron? 8:2lt6 11 46 SRL9 . .0 11 , 555 gnmol ) was
Z?a&dg ;?g?iﬁ@tand ttggii%g )gﬁll nga}éﬁg{)'(ltll u? glg\%‘%“c b ?@&%faﬁii 3.5
vaguy Wy yi e h “@mﬂlﬁum é}iaﬂ@tﬁ@wtﬁ&i@@@ﬁ gO4S|y
v, t enper d er, (100 L) was addgd.” "The
° m x% %%M%Wu | @?%@*ﬁ&ﬁ‘\éﬁg iqlf%aNa%éil 3204427, ey 180d
minHV putitrosudts, Bty wbY.hosl 12Nt g‘:ﬁclg)?&.?ége (3,m).
H)'é'f_gl chwg@g fég)am c phases were evaporateda’to’ ™
ry a2 TGt 78 (r.adh 4196, do1 7. LHB® . s9(s aahyed
6.@2nb et Aol 7 (@3780)s. _Was ed tao one-third
;{b t hmr esu tiﬁb)g%éc’):j?lj’léd%sg??p}rm?g’ ?gﬁgoﬂ@i O\ -OatP (m,
1 H)e 689 J§oﬂ-3sz,d9Hb6.9&§cﬁrfmﬂn5Hz,i1chpi d (96 L, 6M. The
resulting m xture was placed in an ultrasonic bath for
10 m nutes. Then, saturated aqueous sodi um

Theyfodlgwingreatpowl vts iprepare® anio o%added. The mi xture was
extracted WO 2004/ 058739 PéT/ 003/ 000906 68 with

ethyl acetate (3 nL). The organic phase was washed
3b {a-dininoed-K5-chidr MidopREL2 -_pﬁﬁeﬁﬁy-( methyl)-aminoj-phenyl}-carbamic

acid ethyl ester.

Yield: 34%. LC-MS: (m/z) = 340.0 QM+, caled for C; sH19CIN3O,S: 340.0881, tg =
2.14 min, UV purity = 82.3%, ELS purity = 90.2%. 'H NMR. (CDCh): 1.29 (t, J=
6.8,3 H),2.91 (s, 3H),3.78 (b, 2 H), 4.20 (g, /= 7.2 Hz, 2 H), 4.49 (s, 2H), 6.05 (b,
1H), 6.16(d, J=2.4 Hz, 1 H), 6.24 (dd, /=24, 85 Hz, 1 H), 6.73 (d,J=38Hz1
H), 6.99 (d, /= 8.5 Hz, 1 H).

The following compound was prepared analogously, except that formaldehyde was
substituted for acetaldehyde:

3c {2-Amino-4-[ (5—chloro-—thz‘ophen~2—ylmethyl)—(ethyl)—amino]—phenyl}-carbamic
acid ethyl ester, '
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(3 m), dried over magnesi um sul phate, filtered, and
evaporated to dryness in vacuo. The resulting product
was di ssolved in 190 pL dinethyl sul foxi de and
subjected to preparative LC-M purification. The
WwWOo®6e445873ng sol uti on was evaporated to drynesgriR2083/000006
vacuo. Yield (6.8 ng, 56% LC—I\/IS (mz) (M-H)+326.1

ik . eléd(;}%j () A58 ug’lﬁlfgfcgﬁlll(l?l\ésmogg %gr;g;)su :Rdf
zgnm zvgzé@ggﬁg?zm gﬁﬁg %9@?615%@% ),,121)5 t 7=
g e b4 G e 523 B2 3300 FELBDHA9Y, D6, 41, 4%19(§ =

I) am no)

WYH‘QH‘) Mﬂ‘gsb?n?ﬁo%@@ogﬁﬁyq B3 U o2 b L0, gm;@d,J 24,

phenyl - car

Nz, 4 26.03 (1 F £ 0BHE, M), E|9§ J?;G(%EQ:OI)O%& 20 4d (2
Am no- 4- [ (5-ethyl -t hi ophen- 2"yl net m noj
phenyl } - car bam c acid ethyl est er LC- M5 (M z)

dolpwiigo 29% .96% 25 4
? Ag))no % benzo[ bgﬁ?%‘%’gﬁ 19 ‘iP% tﬁaﬁﬁq%l}ighyde
%WY‘}S-‘)@H %anmi c acid ethyl ester. LC— I\/IS (m z)

(MrH) +342.1 RT=2.06 (UV, ELSD) 75% 100% 30 4f
no- 4- [ (5phenyl -t hi ophen-2 yl net hyl)-am no

Ami
inp-def{§fiaoroathiaphet- 22yt ,
e@ﬂé% 2 RT=2. 2€(uv2%]i EfsyDg ﬁ%%@ %’ }Wﬁ‘%ﬁ‘b@éﬂsg

CT/ DK2003/ 000906 69 Exanple 5 5,

Yiald 652 0

%ﬂﬁ yA‘(Zing rbgé;‘?nﬁ{gbggflgg {rilgﬁr}:aﬁoﬁ’ﬂo'}? ?veynozl ff‘uonnatgd by-
pr Jr ¥ ﬁﬁheﬁé?@@eﬁl'@abmemme]ﬁ;qm@og 380.3@orge )
- am ng Ry Jth?t_) phe hgﬁ Bgﬁﬁc& ALNMR (EBE):d29¢b, X 1), 00
e e 0 £ Lo C A S Al
d’\r??isr oxj\g%vgg% 6;2:%@8 F 36l R 6158 g/ RASHEN H)16.96(q,
J=1%60 BzynH).) and Ac(]—| (48

Example 4
da {2-Amino-4-[(5 -chloro-thiqphen-2~ylmethyl)-amino]—pheny{}-carbamic acid ethyl
.ester.
A solution of 5-chIorothiophene-2~carbaldehyde (240 uL, 111 pmol, 463 mM in 1,2- \
dichlorocthane) was added to a solution of 4-amino-2-nitrophenylcarbamic acid ethyl (\
ester (240 pL, 111 pmol, 463 mM in 1,2-dichloroethane). Sodium
. triacetoxyborohydride (118 mg, 555 pmol) was added, and the resulting mixture was
stirred for 3.5 hours at 40 °C. The mixture was allowed to cool to ambient
temperature, and water (100 uL) was added. The mixture was filtered through silica
gel (500 mg) and the columm was washed with 1,2-dichioroethane (3 mL). The
combined organic phases were cvaporated to dryness in vacuo. The resulting solid
was dissolved in ethanol (3 mL). Iron (19 mg) was added to one-third of the resulting
solution (1 mL), followed by an aqueous solution of hydrochloric acid (96 uL, 6M).
The resulting mixture was placed in an ultrasonic bath for 10 minutes, Then, saturated
agueous sodium bicarbonate solution (2 mL) was added. The mixture was extracted
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pL, 0.84 mmol) were added and the m xture was stirred
for 30 mnutes at 25 C  Water/brine (1:1, 100 nL) was
added and the mi xture was extracted with ethyl acetate
10 (3x 100 nL). The organi c phase was dried over

woRgHeshiem sul phate, filtered and concent raﬁgf’mkﬁboy?]owos

vacuo. The crude internediate was purified
(el uent: ethyl

é{ﬁio t ogr aphy p]) on sil Pta gel .
?tgmﬁécﬁtéﬁﬁt(%%) 1thg preanin thrmsmﬁt@? v&?ﬁh vﬁt%‘ 1];%§, (,%
| Vv n tetrahydrofiuan
ORI, T Qs Eop i 3ol Shert ot prapossctty emm éanen o
%@emﬁng\mdmmwssam ih eS0I|it, uﬁﬂetﬁg}lgmfdgﬁe suﬁi g
e res

Pﬁ%g?ff@,vg Q&a@gé’yfslﬁ‘gggfés g\?é&&ﬁ&&t@%&?@ora@am 4@9 3613)
e BT L v,

i fication by flash chromat ography (el uent: ethyl
acetate: heptane 1:1) furnished 0.3 g (10% of the
title conpound asasolld LC/I\/IS (M 2z) 356([I\/H-10 RT

The folipsing condpdubdvivetdIpha 1 67 (m
455(s %‘Sé%’} IM 6.13

2H): 20 4.08 (t, 211)
(dd, 1H): 6.93 (d, 1H); 7.20 (s, 111); 727 (dt,

4B Il)dmzﬂo»@.f(—ﬁbmo%en—g r 5 p}évg—agl]’?%‘( pé{:ﬁnya{;ﬁ:; g?ﬂfﬁ gcid ez-‘lf-;?zle

foll owi ng conmpound was
e¥eshi on: 25 5b (2

LS ) BN 0L SR SR Y Do B8 L v (1 k) 356
([MFH); RT = 2.24 nmin. 1H NMR (CDC13): 0.96 (t, 3H);

1.68 (m 211); 4.10 (t, 211); 4.51 (s, 211); 6.12
(d, 111); 6.14 (dd, 111); 6.95 (d, 1H); 7.36 (s 1H);

431&%?%4’-Afg%r OEnioéﬁp héAlo- %';';f)lyl)-amln o/ &Jgeﬂyl} caﬂl’)amzc aczd ethyl
(2Am no-4-[ (5-chl or ot hi ophen- 2yl net hyl ) am noJphenyl)

1585 tra B RIBR I RENELED) 1 0ot ut on o

N-{4-[ (5-chl or ot hi ophen-2-yl et hyl ) ai 0] - 2-
nitrophenyl }-2-(4-fl uorophenyl)acetam de (320 ng,
0.762 mml) in tetrahydrofilran (25 nl) and acetic

4401 Dnife @ 411t IR Gio YRS '
was  peri ojal clgllgf}y g{jné e@gjb%fh%%&) ’i?égétg'c%r f"f’ﬁé""&r}iﬂ
@ nutes. The solution turned colorless after

LC-MS (m/z) (M+H)* 320.1 RT=1.90 (UV, ELSD) 72%, 96%.

4e {2-Amino-4-[(benzofb ]thiophen—2~ylmethyl)—amino]-phenyl}-carbamic acid ethyl
ester.

LC-MS (m/z) (M+H)'* 342.1 RT=2.06 (UV, ELSD) 75%, 100%.

4f {2-Amino-4-{1 (5—phenyl—thiophen-z-ylmethyy-amino J-phenyl}-carbamic acid ethyl
ester.
LC-MS (n/z) M+H)" 368.2 RT=2.21 (UV, ELSD) 90%, 99%.
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5 5 mnutes. The obtained col orl ess suspensi on was
filtered via plug of SiQ2 (10 g) with ethyl acetate
as an eluent and the obtained solution was evaporat ed
in vacuo. The obtained solid was dissolved in a

woreos/088e390f et hyl acet ate/ acet one/ trifl uor ogeebkaoosdooos

m./3 nL/0.2 nL), treated vv|§h saturated aq. NaHCO3 (50

%ﬁn hept ane (30 nL) afd the product was separated
FPration to furnish 280 ng of a pale grey solid.

a6l =22

e@'@*’%sé?@;é%;‘:ﬁ%dm% Dol by gt viybaicasid propy
ehg (d, 2H); 4.57 (s, 2H, NH); 5. 87 (dd, 1H; 5.98
6.86 (d, 1H);

Heﬂk%[g];duoﬁﬂén}_ﬁﬁ %ﬁ&@gﬂ(yfkw ]ﬁ§g, %%S%gnol Has adgleg to ag:olllgm@ of (4-
ami0-2- nmsﬂﬁenyl)-cdrbm agg ??ggggﬁﬂ IZ\r’%}?gn ,BI36 gfﬁﬁcﬁﬁn agetonitrile.

W%? %?# SXtHIe[V(%]hEﬂ‘FdOtP 3697 frn@maiputes in a 20 mL sealed

m?‘”??@??‘?ﬁ?%ﬁ ook NN 0% T s i rdiacOH s

gt evmaf)veerp pddeil pid the eiktine ons m&aﬂfﬁhﬁﬁmﬁu@@h fisiopn i n
(5 nL/20 an) with

. \;@H&M‘m@ﬁe{ ?gs sat u@%éaglgtg H;éxturp Wag %tragtgﬂ wgh(eﬁiykacetate

hept ane

(BEDO4B)( '['Mﬂr&aﬁq thJé was%ln@@o‘ér'}ﬁa 2 519954
SR et agﬁj
oINhﬂlca 2l @zﬂleﬁﬁi eth%i a%tatf%e&%f (];jg), ?Jﬁ) E{quforr 3 %&gkxuﬁg 5 1 11

93 (d,
mfegggdlatg waﬁ&le@ dmwbwddsteﬂﬁhyﬂfwummm&ﬁl.)(hﬂd 56908896;7 21
t est ! f &
e D
onfehoursGaldk Th eﬁﬂtﬂig@ﬁﬁhﬂ@g il
, E g lgirgcEem(;lledeyron t he da éés'?éor e &{‘%@ :tglg %nt
3 AL, ds Fabined preamis phasenriedeveramagatsitrh eulphane Kiterea!
debi 1:‘9@ % 03/Q000906, 71 hed
anwet h&gﬂﬂéB%S cont al ni ngz%g’fd; gﬁréhr?%%f’%ra r(‘éluﬁ’rt’é?myé\aﬁ; :d
aceiptefheptaregl: Hrﬁcpmshgi 0.3 g @R ofmmtcbﬁpblﬂﬂ%ga EﬁhdaLCfMS

MR PRI b Dbl kR €531 Bl & o, 2

4.08(t; 2Bt 4. Tn(s D) 6108 (d Ie); SUBRAN AHRY.9M@S1H); 7.20 (s, 1H); 7.27
(dt, LH); 7.32 (dt, 1H); 7.68 (d, 1H); 7.77 (4, 1H).

The following compound was prepared in an analogous fashion:

- 5b {2-dmino-4-[(benzo[b ]thiophen—3—ylmethyl)ﬂmino]?keny{}-carbamic acid propyl

ester.

Yield: 16%. LC/MS (m/z) 356 (M-+ET"); RT = 2.24 min. 'H NMR (CDCL): 0.96 (¢,
3H); 1.68 (m, 2H); 4.10 (1, 2H); 4.51 (s, 2H); 6.12 (d, 1H); 6.14 (dd, 1H); 6.95 (d,
1H); 7.36 (s, 1H); 7.39 (dt, 1H); 7.40 (dt, 1H); 7.79 (dd, 1H); 7.87 (dd, 1H).

Example 6
6a N~{2—Amin0-4~[(5~chlorothiophen—2—ylmethyl)amino]pheny{}-2-(4-ﬂuorophenyl)«

acetamide.
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removed and counted in a liquid scintillation counter
(Tricarb). Cells were lysed with 5 2 nM NaOH and t he
anmount of 86Rb+ was counted. The relative efflux was
cal cul ated ((CPIVTs of f/CPMs. + CpM)/

wo(208ks9m9 . /| CPMM PU+ CPKeu) 15 xct) *100- 100. pJ’ﬂﬁKzoggmoﬂgoé

conpounds of the invention_have an EC50 of |ess than

T20000nM i n nost cases 10’9 ess than 2000nM and in
Rarfy EHEEs sedssolutien oDONMA-[Eclidomdthivghyn-2 e teApRRYS

g ) ERLY B Fc e (35T g, 787 mrovalls ndctadyienfirny
Pomilse e i anads ml)Mind poulce (@400 $hO 0 iordherg 65 bas
Pé‘?"?é%%ﬁ% 8§§3d§1¥c}’°p‘%?gﬁﬁwgﬁ3@rmmtea B&w&hﬁommgvlmdc:ufoﬂe?taf@f
5 2inurtds. The oBtathe ' ' i
oy oo ARG srlbh S e Ellred e BE RO G el

racteri sed by a toni'c hin

etgt{r]lfel aceigiq ey faluﬂggg@\ﬁllﬁqt_)b_t_gg@l scgl_ﬂzlionm- @ﬂ@r@te%@t vc‘zjcuo. The
. i - . es, ocar ne | nauce
o 0, A A B b Bt eearemesn
w3 WE& DY, treais0 with/siigrated 27 NUHEOQ (S0RL Par a0 L)
0Sss” O

<SSR b 1 U o e oo
. . " . i
N%Q%SL%&SH ectri ?a@?eﬁ? 2’ur e - { Er@sﬁ%ﬁﬁég%’ i{)ﬂ% 'H
r YR Qb 3-361(5:1280; 438 eda oY qs?zmami)w.gb?jd; 18, 538,
A - e (0]
(i, N1 203 SRR 604 KD o S0 IBE b ARA DT B &, 2 735

(d¢hi2kB; 9105, ).ension in response to corneal
el ectroshock in groups of nmale mce. The first nouse

of each group received an electroshock at 14 mA, (0.4

Ths, foBOwirg) coadpduipfrad Bﬁ?iﬁ!& %519%0@@ froth Ghe %rgéeia]\)/oh{?ﬁ{gnjkao a

sei zure was observed the current "was redu
e next WD 2004/ 058739 PCT/ DK2003/ 000906 72

nouse, however, if no seizure was observed then the
current was increased by ImA.  This procedure was
6b Neffediriag-4-£F-chlototliip ein-Co lmathil)inifd] SiduWp.313. OT OUP.
dirrg?ﬁ%zﬁ;%mrg‘a%i zure -threshold test -
After filtration through SiO, and evaporation the product was precipitated from a
biphasic solution in ethyl acetate - saturated aq. NaHCO; (5 mL/20 mL) with heptane
(50 mL). Yield 580 mg, 71.5%. LC/MS (m/z) 352.48 (M+H]D; RT = 2.16 UV,
ELSD) 96%, 99%. 'H NMR. (DMSO-dg): 1.01 (s, 9H), 2.11 (s, 2H); 4.29 (4, 2H); 4.54
(s, 2H, NH,); 5.88 (dd, 1H); 5.97 (i, 1H, NH); 5.99 (d, 1H); 6.72 (d, 1H); 6.87 (4,
1H); 6.93 (d, 1K); 8.82 (s, 1H).

In vitro and in vivo testing
The compounds of the invention have been tested and shown effect in one or more of

the below models:

Relative efflux through the KCNQ2 channel.
Cells stably expressing voltage-gated KCNQ2 channels were seeded on the day before
the experiment and loaded with [86Rb]. On the day of the experiment cells were
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5 The threshol d dose of pentylenetetrazole required to

i nduce a cl othe convul sion was neasured by tined

i nfusi on of pentylenetetrazole (5ng/nL at 0.5 nL/mn) -

into a lateral tail vein of groups of male mce (Nutt
wW@oabss7adPhar macy and Pharmacol ogy 1986, 38c18R70098&80s

10 Anygdal a kindling Rats underwent surgery to
électrodes into the

i nﬁé(gnéﬁlti on of tri-polar
‘gﬁb ng & HBSS-canipeing l?lﬂ'ev-\ﬂfﬁswa'e P@Mcubfmritﬂfurﬂf iltﬁitli\@rg
@ re.the groups, of rats recelive
[ei t h]é\zl}ﬁ v%@%ﬁg éosseugﬁ%J ?Pc?g?&ﬂﬂ%fds&MmWh@lg' s
cpaiuet presetive ofidrizgred fter a wkitableShduBatioat omgu%%t
r%rﬂé‘;éfghd@&{?gd.di %chgrgg'ﬂ{ hreshol d + 25°p Adaily Tof
ZMe AR 8 184 art aben eosmtsn (Brisarb) (Cells wore dystd with
dnid tht b®Bunt 3N | f l.ectrical after
cgliﬁ@(:%?r(%&yﬁ‘srf not ed?Rg“Rgvg% %@Ete%@gt%?l Vr?c?gﬁﬁé’faﬁgr aphy
et (i Vaporr Rdomap RTM)cng) (CPVER APMR I+ 29,50, Si de
«8jfleatigp.Central nervous system side-effects were
nmeasured by neasuring the tine mce would renain on
rotarod apparatus (Capacio et al. Drug and Cheni cal

' 9.2 5 | 177-201); or by neasuring
Fﬁ%&r B8 orbFreatios Bave 9 B(socaf st thew 26006n, imtoeost exes
csstham 2 000dMoed i mahP&S@dess thaft . tson et al.

ur ophar macol o,ay Yl)%ag?, eégglaﬁizg%g\& 5@%‘9&%‘3%’@0‘1’3@
HpHBY 98¢ Coppiigspdtode sdfl inithicrmbimenorfaiseeyassociated

witk R @Y rfﬁnﬂ)sﬁ qﬂgg d were neasured by either
rectal p?obe o?Jt%})rg}ip an egﬂf adiotelenetry transmtters
capabl e of neasuring tenperature (Keeney et al.

“@ﬂ [ nd, Behavi our 2001, 74, 177- 184. 30
TNIIE ar rfie?\g%%“%%tol s The pharmacoki netic properties of
chest saspmdnctedvnregouide bEhk A8 Mind cofne) - d, p. O,
ad ESi.ng to qurgaque l%aque;y rats, r?glf,ne%jﬁg?@%dfg?@%
R TE 1996 Yea st o6 xfacconds AT e
cofiR)§ieNEHardcicHiRS] i ghned W t >.
2004/ 058739 Pd%g%’%%é%%“}%’l A2 P Epilepsy
Regeapchy1998; W2 HoBMzene derivative of fornula |

Q

Pilocarpine induced seizures

Pilocarpine induced seizures are induced by intraperitoneal injection of pilocarpine
250 mg/kg to groups of male mice and observing for seizure activity resulting in loss
of posture within a period of 30 minutes (Starr ct al. Pharmacology Biochemisiry and
Behavior 1993, 45, 321-325)

Electrical seizure -threshold test

A modification of the up-and-down method (Kimball et a., Radiation Research 1957,
1-12) was used to determine the median threshold to induce tonic hind-limb extension
in response to corneal electroshock in groups of male mice. The first mouse of each
group received an electroshock at 14 mA, (0.4 s, 50 Hz) and was observed for seizure
activity. If a seizure was observed the current was reduced by 1mA for the next
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Rz~ ~-R2 H N X (Z2)9\ R3 14 5 Rl wherein Rl is

sel ected fromthe group consisting of hydrogen,

Cl.6-alk(en/yn)yl, C3-3- 10 cycl oal k(en)yl,

C3-s-cycl oal k(en)yl -Cl -6-al k(en/yn)yl, acyl,
wanpok/asgesCl - 6- al k(en/yn)yl and PCT/DK2003/000906

hydr oxy- C3-s- cycl oal k(en)yllzﬁ R2 and RZ' are
ndentJ sel ected fronthe group consisting of

i nde
WP g’ﬁ&’ﬁ"efdf O BIZIg Vs pb§erysd therGhe smmpmmhdféas&iw
Tl dareSwazY en I, 15
%f%a IERTAR o ST i oSl o
hydroxy C7. 6-al k(en/yn)yl and hydroxy-C3-s-

i,S selected fromthe group
Cg%ﬁgl stl ng o?“"ﬁ"‘a'ﬁg} Cl.6-alk(en/ Yn)Ylr C3-8

T
b9 Bireshbld(desd of p,entﬁreﬁétetrazole ;eqkmr%dn t/o ;_trl] uc? 2 clonic convulsion was

m%? ed@’d 024 en)YI-CI 6-
P R 9ryepiy] ene@@azﬂdﬁmg&mmmahmﬁm@aw
latdrylltaiGeis ofgiﬁﬁ df hﬁﬁ{%% %@ﬁ%}gﬁzgharmacy an?i'lﬁ%%gc/zc%ng 3yy|

cycloa

1#?1?%@7@8)3 cycl oal k(en)yl; wherein RLO and R10' are
i ndependent |y sel ected from the group consi sting of

hydrogen, Cl.6-alk(en/yn)yl, C3-s-cycloal k(en)yl,
Agggdalg Kimting( en) yl - O - 6- al k(en/ yn) yl

Rﬁgg?cf) %s&urgergl kmgﬁygm-pq@@mmmﬁmaﬂomolatﬂal

hal o- CI 6- aI et% E)L/[%l? %%%XQ%%JQ r%%?(‘f?r&ﬁfok? thf gEoups of rats
TeRELYed. %ibersVﬁay@g dsa¢smms9qpmp@lmaltka(mé ¥9gh¥dle. The animals

cl oal k(en)yl and

| /.YNn
w&d _eg @\g@ éﬁfegren é{?\;tﬁ,q]s 28 ﬂgps]gglgmizﬁnn)ﬁydmlydor 3AD

cyan-
w@mmnﬁﬁeza@ deesiod BRRRIERABP Gy,
qe]tf]%adlfs ?h t he nitrogen atomto %ﬂid‘{ a&?ngf
CTT

eleé
Newdjbgywyk,g,hlm EDRYY %Dcont ains 1, 2 or
5X's

het er oat ons; or S02;

3 further

Side effects

Central nervous system side-effects were measured by measuring the time mice wounld
remain on rotarod apparatus (Capacio et al. Drug and Chemical Toxicology 1992, 15,
177-201); or by measuring their locomotor activity by counting the number of jnfra-
red beams crossed in a test cage {(Watson et al. Neuropharmacology 1997, 36, 1369-
1375). Hypothermic actions on the animals core body temperature of the compound
were measured by either rectal probe or implanted radiotelemetry transmitters capable
of measuring temperature (Keeney et al. Physiology and Behaviour 2001, 74, 177-
184. '

Pharmacokinetics

The pharmacokinetic properties of the compound were determined via. 1.v. and p.o.
dosing to Spraque Dawley rats, and, thereafier, drawing blood samples over 20 hours.
Plasma concentrations were determined with LC/MS/MS.

chapgerete n%ednﬁiﬂgwﬁeﬁemwmrﬂwhyma Timicat ed
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Zis Oor NR4, wherein R4 is selected fromthe group
consi sting of hydrogen, Cl.6-al k(en/yn)yl C3%_

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

hydroxy-d . 6-al k(en/yn)yl 10 and

Whip/&RIB9C3. 3-cycl oal k(en)yl; or R3 and R4 pogmki@s/000906

wWth the nitrogen atomto ich they are attached form
a8 Nenbered saturated or unsaturated ring which

optionally contains 1, 2 or 3 further heteroatons,

the ring formed by R3 and R4 and the nitrogen atomis

opt bstituted with one or nore substituents ’
b gg’ad@%’ﬂ“ cggang deriptive offormigl - 6- al k(en/ yn)yl, aryl

and aryl - 6-alk(en yn)yl; qgqis Oor 1; and 20 Y
r.epresents a heteroaryl of formula Il or Ill (R5)p WM
W(RS n W II Il 2ZwheRein Wis Oor S; WO

is 0, 1, 2,3 0or 4, 5 pis 1; and each R5 is

I ndependent |y sel ect ed : ar consisting of C
6-al k(en/yn)yl, oa\k()@fffg?&wyl ,

C3. s-cycl oal k(e | k(en/yn)yl, aryl-Cl-6 10

al k(en/yn)yl, Yacyry~hakegen, hal o-G . 6-al k(en/yn)yl,

G - 6-al k(en/yn)yi oj<y, -CO- NR6R6', cyano, nitro,
-NR7R7", -S-Rs, -Sf2Rs, S02CRs; '

2004/ 058739 PCT/ 0K2003 09%6 75 mis 0,1,2 or 3; n
or

wherein

.. .
R’ is selected from the group consisting of hydrogen, Crs-alk{en/yn)yl, Cy.5-
cycloalk(en)yl, Cs.g-cycloa]k(en)yl—Q.s-alk(en/yn)yl, acyl, hydroxy-C;.¢-
alk(en/yn)yl and hydroxy-Cg,sﬁycloa]k(en)yl;

2 > .
R® and R” are independently selected from the group consisting of hydrogen, C;.
s-alk(en/yn)yl, Cs.s-cycloalk(en)yl, aryl, C3-g—cycloa1k(en)y1—01.s-alk(en/yn)yl,
- aryl-Cyg-alk(en/yn)yi, acyl, hydroxy-CI.ﬁ-alk(en/yn)yI and hydroxy-Cs_g-
cycloalk(en)yl;

R is selected from the group consisting of hydrogen, Ci¢s-alk(en/yn)yl, Cs4~
cycloalk(en)yl, aryl, Cs.g-cycloalk(en)yl- ~Cr-s-alk(en/yn)yl, aryl- -Crs-alk(en/yn)yl,
Bydroxy-Cy.s-alk(en/yn)yl, aryl-Cs.s-cycloalk(en)yl, NR"°R'"-C;.s-alk(en/yn)y,
NR'®R10 —Cgha—cycloa]k(en)yl and hydroxy-Cs;.. s-cycloalk(en)yl; wherein

R and R are independently selected from the group consisting of hydrogen,
Cis-alk(en/yn)yl, Cs.g-cycloalk({en)yl, Cg,g-cycloalk(en)yl-cl.5-alk(en/yn)y1,
hydroxy-C.¢-alk(en/yn)yl, hydroxy-C;-g-cycloalk(en)yl, hydroxy-Cs_g-
cycloalk(en)yl-C;¢-alk(en/yn)yl, halo-C.¢-alk{en/yn)yl, halo-Cs g-cycloalk(en)yl,
halo—03.g-cycloalk(en)yl—Cl.g-alk(en/yn)y], cyano-Ci.¢-alk(en/yn)yl, cyano-Cs.q-
cycloalk(en)yl and cyano—Cg-g-cycloalk(en)yl-Cl-5~alk(en/yn)y1, or

N

'

H
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wherein 15 R6 and R6' are independently selected from
the group consisting of hydrogen, Cl- 6-alk(en/yn)yl,
C3%$-cycl oal k(en ) VI,

C3-s-cycl oal k(en)yl -G -6-al k(en/yn)Yl and aryl; R7

wanm4/b587:ar e i ndependently sel ected from t hepgfB8rbhoswonos

consi sting of hydrogen, d- 6-al k(en/yn)yl,

»bycl gal k(en)yl, 74
cs;,éj &tRo mwﬂhi@m@@h%ﬁnﬂowﬂﬁqﬂmyﬁﬂﬁa@ﬁ? forfda 4-
ac r.om consi sti ng
of Ct - Téﬁém# n‘fo)?luggaéi% ‘Et (’é}?}l y contains 1, 20r3
C3 fgﬁh,ﬁybbtaahthme;n)yl Ct _6-al k(en/yn)yl aryI and
NROR9' : wherein RO and RO' are mdependently sel ect ed
fromthe group consi sting of hydrogen, Ct- 25
6- A isciea/SMm) YI, C3-8-cycl oal k(en)yl and
C3-s-cycl oal k(en)yl -d . 6-al k(en/yn)yl; or
phar maceuti cal | y acceptable salts thereof. 2. A

COmmR W MIECHR lgg to claiml wherein R is selected
fro t he group 0 consisting of hydrogen and

laaﬂek:@te@h ﬁ'ym)tbd groth cofsiGHFT Y ?ea, MWY? By, one
s@e@a?ﬂ&@%l ORI el s ey

20%1@5&)&9@3@6}&1 éﬁ @p0906 76 4. A conpound
ac 92{51 g to anyon clainms 1-3 wherein both R2 and

1( theauitsegsn atom tA whinhiiiosyrage memdbxﬂga L

?Q%S%Eﬁé@%gﬁﬁ?%%%@%ﬁ%wﬁl <Bppmal s Lhersin o
fﬂ@herﬁletemamn:spﬂm ring femed by RYaddR Ry a2y c%% gﬂo&' Agrs 1-5

%@E@ @g}«afwgl %ng'ogﬁg%?msb@ei&@&eﬁgldw selveted fromR3

|sC;sﬁlee1ﬁ/§mj hey1-cgl i sting of
Cl- 6- al k(en/yn)yl and %r%&gﬁg@al k(en/yn)yl. 9. A

conmpound according to claim8 wherein R3 is

Clg R0akrk{en/yn)yl .
and

Y represents a heteroaryl of formmla II or ITT

(Rs)m@ .
W ®%),

il . m

wherein

WisOorS;
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15 10. A conpound according to claim8 wherein R3 is
aryl -Cl. 6-al k(en/yn)yl. 11. A conpound according to
any one of clainms 1-10 wherein Wis an oxygen atom
20 12. A conmpound according to any one of clains 1-11

WORWHEIBMIW i s a sul fur atom 13. A conpoun@CceoResHIGHs

to any one of clains 1-12 erein Yis of fornmula H
14. A compound according to any one of clainms 1-12

wherein Y is of formula Ill. 25 15. A conpound
acGRih,N% &8; any of claims 1-14 wherein Y is of
formula’Tlb or 111b fp (R) (R), -~ ~\ (Rn",

l1b Mo wherein W m n, p and R5 are as deflned

abql 501\@32%0 / 058739 PCT/ DK2003/ 000906 77 16. A
ouhd™ac ding to any of clainms 1-14 wherein Y is

of formJIa [lc or Ills (RS m W(RS) n W(R5) P Ile

IIIC in W m n, pand RS are as defined above. 5
Wg’ LﬁB@md accord| ng to any one of clainms 1-16

vvher ein each 125 is independently selected fromthe
consi sting of Cl.6-alk(en/yn)yl, aryl, haI ogen,
016 ¢ mrenendeptly sefcctod NFRTRIHe group CaBtind SF CA- 9@3{1

R e AT
{Zm)ﬂﬂbﬂ%ﬂdﬁeﬂ,f}ﬁ}otdﬁgoﬁ[ﬁﬁr gstb‘r?m{eh)ynjﬁ&g}yl c@min

car bam aci
é’y 10p {0 0B opfkk SOgtDREt hyl ) - ami no] - phen
yI} carbam c acid ethyl ester
{2- Am no-4-[ (5-nmet hyl -t hi ophen 2- yhnet hyl ) - met hyl -am n
o] WheteiRy| } -.car bami ¢
6 (4 .
R"and R” are independently selected from the group consisting of hydrogen, C;.
s-alk(en/yn)yl, C;.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-C,.¢-alk(en/yn)yl and aryl;

R’ and R” are independently selected from the group consisting of hydrogen, C,_
s-alk(en/yn)yl, Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Cy.s-alk{en/yn)yl, aryl and
acyl; and

R? is selected from the group consisting of C;¢-alk(en/yn)yl, Cs.s-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, aryl and -NR°R® ' wherein

R’ and R” are independently selected from the group consisting of hydrogen, C,.
s-alk(en/yn)yl, Cs.s-cycloalk(en)yl and Cs.s-cycloalk(en)yl-C.s-alk(en/yn)yl;

or pharmacentically acceptable salts thereof:

A compound according to claim 1 wherein R" is selected from the group
consisting of hydrogen and Cr.e-alk(en/yn)yl.

A compound according fo any one of claims 1 and 2 wherein at Ieast one of the
substituents R? and R* is a hydrogen atom




acid ethyl ester;

{2- Am no-4-[ (5-brono-t hi ophen-2-yl rnet hyl)-am no] - phen

yl }-carbamic acid ethyl ester;

{2- Am no- 4-[ (6-chl or o- 3- net hoxy- benzo[ b] t hi ophen-2-yl m
weEMAS3Eam no] - 20 phenyl }-carbam c aci d et BgtmRSdoSboeons

{2- Am no-4-[ (benzo[ b] t hi ophen-2-yl net hyl ) - am no] - pheny

| }-carbamic acid ethyl edfer;

4.{ 2A pprprynd aqepslingtolany obdd fafieni-3 viblerst tuth R2 apd RBLzPhen

Y= .¢ acid ethyl ester; 25
{ﬁﬁ%@ﬁ@f( 4- br ono- 3- net hoxy-t hi ophen- 2-yhnet hyl ) - am
i no] - phenyl)- carbam c acid ethyl ester;
{2- Ami no- 4-[ ( 5: phenyl -t hi ophen- 2- yhnet hyl ) - am no] - phen
5 "y ﬁ cquupopud, according o apy el ofggtim }-4 wherein X is CO.

5 {2- Am no-4-[ (3-chl oro-thi ophen-2-yl net hyl ) - am no] - phen
yl }-carbam c acid 30 ethyl ester; WO 2004/058739
P coad@g o amBone of claims 1-5 wherein qis 0.
(2- Am no- 4-{14- (4-chl oro- benzenesul fonyl ) - 3- net hyl -t hi
ophen-2-yl ethyl]- am no}-phenyl)-carbam c acid ethyl

7. estt @mpound according to any one ims 1- inqi :
[2- AT O 4 [ (3 ot hyl o Eor aimms 1S wherein s | and Z2isan 1 pen
yPXYERA8-ni ¢ acid ethyl ester; 5

10 {2- Am no-4-[ (5-fl uoro-benzof uran- 3-yhnet hyl ) - am no] - ph
enyl }-carbamc acid ethyl ester;

8- émﬁ‘@d‘ﬁfﬁ(fdlhg tpmyrong of ¢1ateishyi Vheth B8 Is RPLRYRaLAL ba
A est.er;
{n‘gl;_;) %glgéﬁ]g@ ﬁﬂg[(%éjflﬁ-lahﬁ%p/ YHYlspd enl-S1grk@nimyl- ani nol - pheny
| }-carbamic acid ethyl ester; 10
{2- Am no-4-[ ( 5-et hyl -t hi ophen- 2-yl et hyl ) - am no] - pheny
9. é.%lgp%gcog@@o a4 8 wheseie R’ is Cy.¢-alk(en/yn)yl.

15 {2- Am no-4-[ (t hi ophen- 3-yhnet hyl ) - am no]

phenyl )-carbam c acid ethyl ester;

10.{ 2 coppavod dedofdingrtolclim Stihiepdi R s 2rt ) §alhydnyyByhy | - ani no

] - phenyl }-carbam c

11. A compound according to any one of claims 1-10 wherein W is an oxygen atom,
20 12. A compound according to any one of claims 1-11 wherein W is a sulfur atom.
13. A compound according to any one of claims 1-12 wherein Y is of formula II.
14. A compound according to any one of claims 1-12 wherein Y is of formaula IT1.
25

15. A compound according to any of claims 1-14 wherein Y is of formula IIb or IlIb

®9),

W

®),
ﬂ\ ®), \

Iib b

wherein W, m, n, p and RS are as defined above,




{2- Am no-4-[ (5-fl uoro-thi ophen-2-yhneth
yI}-cgrbam’c acid ethyl ester; "-' 247

acid ethyl ester; 15

{2- Am no-4-[ (benzo[ b] t hi ophen- 3-yl net hyl ) - am no] - pheny

| }-carbamic acid ethyl ester;

{2- Ami no-4-[ (5-di net hyl - am no- benzo[ b] t hi ophen- 3- yhnet
WapP4yossash no] - phenyl } - carbanmic acid ethyl esCEDK2003/000906

{2- Ami no- 4-[ (5-di net hy- I anm_no- 3- net hyl - benzo[ b] t bi ophe

n-2-yhnet hyl)- 20 am no] - ﬂﬂenyl }-carbam c acid ethyl
&% gompound according to any of claims 1-14 wherein Y is of formula Hc or Tic
yl)-am no] - phen

[(béﬁz t jj ophen- 2-yhnet hyl ) - am no] cat bam ¢
acid prdpylYester; 25

{2- Am no- (benzo[ b] t hi ophen- 3- gigpet hyl ) - agyi’ e -gﬁeny
| }-carbam c acid propyl ester; ) ),
N-{2- Ami no- 4- (5-ch|oro-thiophen-2-yhnethy|)anhpo]phen
yl }-2- (4-fl uo- phenyl)-acetanide; and ©

N-{ Evhetﬁﬂ%ﬁr,h(?-s&h&@ﬂa%és% &Bave; Y Met hyl ) am no] phen
yl }-3,3-dinmethyl - 30 butyram de or a pharnmaceutically
acceptabl e salt thereof; WD 2004/058739

S I ok bt AR Gl Gy SRR el i e
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1iudpéndentlytshiectad Gon ihegrokp Efoisls df@l.@m&éﬂljgf)ﬁgﬁgﬂ er
%h oné or {ng);e (Pharrm;,‘gutlcalsly accept able carriers

o P98y she dk(en/yajyloxys aNBIR 'a -¥¥Rpound of any of cl ai ms @
1-19 for the manufacture of a pharnmaceuti cal ’
preparation for the prevention, treatnent and/or

18§ Arfioppensracenrdiag telnyorf¢limol-17, seid canponkl beipvous
S rding to claim 20 characterized in
Rl onlme BRGISEHE, 1P

the di's ‘central nervous 10 systemis
s €1-Aotimed-{ (Satldrorehigphenid-yhaBaYI3 bieth]-Shind EbEAS B -carbamic

di serders such as convul sions, epilepsy and status
e etedeg

{2-Amino-4-[(5 -chloro—thiophen—2-ylmethyl)—amino]-phenyl}~carbamjc acid

ethyl ester;

{2-Amino-4- [(5-methyl—thiophen~2~ylmethyl)—methyl—amino]—phenyl} -carbamic

acid ethyl ester;

{2-Amino-4-[(5 -brome-thiophen-2-ylmethyl)-amino}-phenyl }-carbamic acid

ethyl ester; '

- . ;

{2-Amino-4-[(6-chloro-3 -methoxy-benzo[b]thiophen-2-ylmethyl)-amino]- F
phenyl}-carbamic acid ethyl ester;

{2-Amino-4-f(benzo [b]thiophen-2-ylmethyl)-amino]-phenyl}-carbamic acid

ethyl ester;

{2-Amino-4—{(5-methyl-thiophen~2-ylmethyl)-amino]~pheny1} -carbamic acid

ethyl ester;

{2-Amino-4-{(4-bromo-3 -methoxy—tlﬁophen-z-yhnethyl)-amino]-phenyl}-

carbamic acid ethyl ester;
{2-Am1'no—4-[(5-pheny1-thiophen—2-ylmethyf)-amino]-phenyl}-carbamic acid
ethyl ester;

{2-Amino—4-[(3-chloro—thiophen-z-ylmethyl)-amjno]-phenyl}-carbamic acid
ethyl ester;
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22. Use according to claim 21 characterized in that

- the disorder of the central nervous systemis

selected fromthe group consisting of neuropathic and
m grai ne pain 15 di sorders such as all odyni a,

whpgesaisgesi ¢ pai n, phantom pain, neur opat hipgTpRhdds/000906

related to diabetic neuropathy and neuropathic pain
relzﬁted to mgraine. 23. Ud® according to claim21
ch

AR 4—ﬁl_ﬂmshenzl mgasudﬂ'o?d}ma{eﬂ@i—tlﬁélﬁeﬁﬂlﬂlﬁéﬁﬂ-
NEe RS - . . sel,e romthe group consistlng
of x{gnxi _el%hiiéi g%?%%?éag @Nleeﬁger’anxi ety, 20 generalized
anxPeingd4sf(i-tethyl-fidophen-2451thdth AR ESRhYS. | si,ve
di %?15,?%5 . soci al phobia, perf ojbrl)-nance aanIZt %Mamd
post-trauhatic stress disorder, acute stress reaction,

adj{2gtmine4-[(5- 80610 Dedzo il YR ﬁ%g,r jacal. di sorders,.
sep%l;’ﬁti on anxi ety di so%igg?, gof&‘aﬁgﬁo%e qi?ﬁ)‘%ﬁ‘}]’f’laﬁ‘d
phEBYSSteranxi ety di sorder due to general nedical

i bk ¢ _ ~1 nd iety di der. 25
S B B D T Shrp Mso-sbarnio o ilyhrater
t hé2-dinge-d¢¢4-wbmplikioptenr et iR ]"Pﬁ%ﬁ;'ia}%&ﬂaﬁaic acid

sel& tcfggr_fromthe group consisting 0
neurodeg€énerati ve di sorders such as Al zheinmer's

di $BAsgno-HiGtdtMG KOpLenS ity clerosis,
an%s trophic later an scl %glﬁysd? “A Bi.“%&@é" amic acid ethyl
en geﬁhal opat hy and other infection 30 rel ated

engefhs i ' sed ruybel | a_ viruses,
heliraees _ vosﬁ%ﬂisiiég ﬂhg%}l@? l'%‘%ﬁmw@m@d gsfer;
Cr -thiiaphers -y Iyl -ABAdnindil 3 .
tr 3% ced neur odegeger at)iii)od‘r:tz}fEl V\D(g&%%%a}%@m
PW& ?%00906 80 25. Use according to claim21

¢ hgrAmiverd-HBehzo b thidphent LSA y cent.ral,
neryvous _system!blls gﬁglnecg edthﬁjc?rgnﬁ#ﬂgﬁaﬁljggﬁm UL A | ng
ofe_ fidnal hyperexcitation states such as in
WE{ﬂ&ﬁiﬁBM[(WdﬁHéiﬁﬁ%ﬁno%en?&fb]‘iﬂf&p -3y Qtﬂyl)_amjm]_pheny]}_

carbamic acid ethyi ester;

-

{2—Amino—4—[(5-dhnethy-lamho—’:’-methyl-benzo[b]tbiophen-zuylmethyl)-
amino]-phenyl}-carbamic acid ethyl ester;
{2—Amino~4—[(5—ﬂuoro-thiophen-2—y1meﬂ1y1)—anﬁno]-phenyl}—carbamic acid
ethyl ester;

{2-Amino-4-[(benzo [b]thiophen—Z—yhnethyl)—amino]—phenyl}—carbamic acid
propyl ester;

{2—Amino—4—[(benzo[b]thiophen—3-y]meﬂlyl)—anﬁno]-phenyl} -carbamic acid
propy} ester; '

N-{2-Amino-4- [(5-chloro-tbiophen—Z-ylmethyl)amjno]phenyi} -2-~(4-fluoro-
phenyl)-acetamide; and

N- {2—A1m'no~4—[(5—ch10ro~ﬂ1iophen—2-ylmethyl)amino]phenyl} -3,3-dimethyl-
butyramide

or a pharmaceutically acceptable salt thereof;
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20.

21.

22,

23.

24.

79
A pharmaceutical composition comprising a compound according to any of the

claims 1-18 in a therapeutically effective amount together with one or more

pharmaceutically acceptable carriers or diluents.

Use of a compound of any of claims 1-19 for the manufacture ofa
pharmacentical preparation for the prevention, treatment and/or inhibition of a

disorder of the central nervous system.

Use according to claim 20 characterized in that the disorder of the ceniral nervous
system is selected from the group consisting of seizure disorders such as

convulsions, epilepsy and status epilepticus.

Use according to claim 21 characterized in that the disorder of the central nervous
system is selected from the group consisting of neuropathic and migraine pain
disorders such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain

related to diabetic neuropathy and neuropathic pain related to migraine.

Use according to claim 21 characterized in that the disorder of the ceniral nervous
system is selected from the group consisting of anxiety disorders such as anxiety,
generalized anxiefy disorder, panic anxiety, obsessive compulsive disorder, social
phobia, performance anxiety, post-traumatic stress disorder, acute stress reaction,
adjustment disorders, hypochondriacal disorders, separation anxiety disorder,
agoraphobia, specific phobias, anxiety disorder due to general medical condition

and substance-induced anxiety disorder.

Use according to claim 21 characterized in that the disorder of the ceniral nervous
systemn is selected from the group consisting of and neurodegenerative disorders
such as Alzheimer’s disease, Huntington’s chorea, multiple sclerosis,
amyotrophic lateral sclerosis, AIDS-induced encephalopathy and other infection-
related encephalopathies being caused by rubella viruses, herpes viruses, borrelia
and by wnknown pathogens, Creuizfeld-Jakob disease, Parkinson’s disease,

trauma-induced neurodegenerations.
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25. Use according to claim 21 characterized in that the disorder of the central nervous
' system is selected from the group consisting of neuronal hyperexcitation states
such as in medicament withdrawal or by intoxication.




