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1,2,4-triam nobenzene derivatives, useful for treating
wdizemrodens of the central. nervous system  Fi eCd/pe2003/000906

the invention The present invention relates to novel
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the KCNQ fam |y potassi um channels. The conpounds are
useful for the prevention, treatnent and/or

i nhibition of disorders of the central nervous system
Heldkdtheiimyenfion he i nvention | on channels are cellul ar

B A B L5 i 0
RPeherdbf GEIREN le‘fhh‘ﬁﬂy %Bfﬁ?ﬁ%%hﬁ’t{lﬁlsp‘fﬁé @&‘]Elpdlﬂldg ble usBfll B'the

and human cell's and affect a variety of" processes

Prevention. igatieqnt ardpr inhibirgmifslisonders ofthe centrad nervaucy system.

and cel lul ar secretion. Humans have over 70 potassium

channel subunits (Jentsch Nature Reviews 15

Bieltpoamidestahe A0RAtiod, 21-30) with a great diversity

wth regard to both structure and function, Neuronal

Tow chawels are relhvas nsotelis; tha ragwate damlow @fdons, chiding potessium,
LR I e qor iblg f i i Ni tiv .

RIS il FENORRLP ufo ot ELPLAITSI% Bl ard Brggont in

amenddr ame huepol ecliss ahd caffdebld catiety of pacdesses PRlvdiis aburonal

20 One. subset of potassium . channel genes is the KCNQ

tlfaﬁﬁ?“}sﬁlfmﬂl\m?%f'ﬁ? 61?15‘%??101* Jdrcedpler seretiofye KONQ genes have

been shown to underlie diseases including cardiac

arrhythm as, deaf ness and epil epsy (Jentsch Nature

Heayanswdate urves 7@ rewassono, chibpnel 2 sulB@jts  Jenitte MONQR4 Reviews

ne is t t neode the.nol.ecular correl at e, of
150 Gciched P08 Tl 0 PR ACeohl SR W rocbll oo Sefgare and
foggioheNeddal fotdysRen chiiels, GlidhSare ffofultPin/ 8t brBM| @fe primarily
apparatus, nmutations in which [ead to a form of
IpSPRBYPIce T JEaIEBEE KOMERI{KVETNE) membraneapetentidleds well as

' . . X i il )+ 30
B L A
cardi ac-del ayed rectifier-like K(+) current.

C?M at i ong in this _channel ¢an cause one form of

fiﬂ%ﬁ??f{t@ PPigsRpPhanch eense s thy KNQEpmnty) Mugatiopg jn fogg out of
el SQghat i a f -nes: L0S: .
1E RSSO S5y ST GRURSTT D lne o
aptyihbK2) 0isADesoas! egilepsy (Jentsch Nature Reviews Neuroscience 2000, 1,

21-30).

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

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

KCNQI (KvLQT1) is co-assembled with the product of the KCNE1 (minimal K(+)-
channel protein) gene in the heart to form a cardiac-delayed rectifier-like K(+)
current. Mutations in this channel can cause one form of inherited long QT syndrome
type 1 (LQTI), 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
W e@w0358139 beni gn fam |ial neonatal convul si onsSPCT/DK2003/000906
(Rogawski Trends in hbur050|ences 2000, 23, 393- 398)

The protei ns encoded by the e ;
Th@gw%rs KLNQR apdy KCM%WE%@S%W%% 1§$8 %Dﬁg;% 2Fedf D miitated in
81%%?%% ntgrrﬁ' ]ﬁ %@el s Sknd'v%g'e@nﬁerﬁ t B0 Bhddnatal convulsions

re generation and propagation

R@Q@Eif Tehdain. Newroswemdes 2 0NA,i 308 A9 pRiderytens egeddeddy the
S A 2000, 97, 4914-4910)

K&N% SIS GNRABos G5 1CE R0 P R RRIGRL TR OF 1hG oman
non atid | CP? n‘ff)ub Nediohs Of thEhﬁmMa@Mc[a}‘?é’H with séizure generation and

L ng potassiumcurrent found in
propugaiival (Ooepetr o ylp Esoceedingabhtierell Ucedapw, ofiSeiense 6’0%4 A0, 97,
gﬂ 8&5”)' ling menbrane excitability by being the
4 43 stained current in the range of action
potential initiation (Marrion Annual Review
Physi ol 09% 1997, 59, 483-504). Modul ation of the,
RENGE reot KON pisniol otasshee hamiel SLopeRahat form” “M-currents”

Wj]ﬁfl Iretéﬁrt%s%mldtn?( VltIfOO TN %@n’t 1? NSIE ‘?ﬁa{cﬂo?tﬁfg fok’fssﬂ:ﬁx current found

reduce neuronal éxcitabi

19 BRAS hewohaltdeR 3ep K UNQacth a¢ihtyips, inisl dominad i eoretrod]ggmmbrane
neuronal actjvity in condjtions such as seizu

ey ORBEabb A U Byet Bl 7 RoBBhar ARy Prgnta
%@Qﬁ%@x@f'\b (42751 alaﬁgzzéwp S5 Pograky. 483t g[ﬁlbdﬁ‘l@tlon of the

am no- 4- ( f uor obenzyl am no) - phenyl )
Mautant lms alcimatRe ety yon r@gttma) exgifebilitya farpramipic é%té@flon of the

are d| sed in 55¢ abi ne |

caRR I TR A R Db paist of BisPAREAQ phanpels will
r@&ﬁc‘ec%‘éb&@@kuﬁhﬂp aétivigs in dapdikiohd sutH rae @lnﬂlrd:m amll V(hseases
I't is active after oral_ and intraperitoneal

chdricterised bt exsassive noupnel 2ahyithiseeh 3sePHeRsy 7gE ngropathic pain.
anti convul sant tests including: electrically induced
sei zures, seizures induced chemcally by

RaTaYine NEd-28 125 ONK2-apiins-at(@xluoranrdzibmibto)pheds) carbamic acid

Sebaskeuen oo o S35l o SR, ARGk ige il ani
c%%wlg%v% aczoéﬁ)oalfl& Ryifdl (})tr+ ercﬁ'ﬁx'ngﬁﬁ' P&ehtSarficbhMsant ptdiRrties,

I ng no conpl ex partial seizures,
lfdﬂi ﬁ].ln @itrd metl oavivoglttish a¢tmemfser ota) mpd un@ama@np@it admipigiration in
for anti-convul sive

I
Tl PRABTINE Had TaRgE eﬁtwc Bsteath SeslsMiBlaild | Atdirically induced

LSRG 5‘&2&9@111696&%@1@&&19? b§ %ﬁt&)[eﬁétetr@zoﬁb@ Ipicﬁ@ﬁokm and N-methyl-
patients 30 (Bialer et al: gﬁsy Research 20
Blasp@iatd QYMIRedndabp lgenﬂﬂ&@mﬂé@rm bl PBAde moysh QBOétock et al.

CupLent . e TR0 OB% in the
é‘%’ll%ﬂ'ﬂ’ s[é‘?sﬁ‘(ﬁf@e@d&gr e?ﬂﬁl i sb)l z%gaﬁg%fﬁgoge %}ce vvlﬁt h the
AHPbd3h &ehdling 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(+) WD 2004/ 058739
weFanADEEe93/ 000906 3 channel heteromnul tinmer. AET/DK2003/000906
suggests that activation of KCNQR/3 channels nmay be
responsi bl e for some of the anticonvul sant activity of
chppngl hgleramyliimek ke prggests that apivation|of K (RQR Feshehindy may be

- H8 -6 - d._that ot.her nts J
B0 S0 e B 00 R P B R ot 1
MovdciBarc Rhavmelcdlogn 200B 53N SO P00 -Eand thab &h@ﬁﬁ@tﬂ wbikehd By the
nodel s. of, neuropathi¢c pain (Wckenden et al. Society

PP Mmgshrugn teyvasERifaa g8es- 2002, 454.7), and

pot assi um channel nodul ators have been hypot hesised to
be active in both neuropathic pain and epil epsy
KG¥Qrhael3 eianatls hieisaep hepontad 6 Boypr2@0ited 40mo888040
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and other central nervous system areas associated wth
nguiopathGpaies ered epilspsiaSchguler et al. NéwsvpMeumosiogede, 40, 888-

: 3,..53.-8). 15 In additio 0 arole.
O8THLEGH I S o s hen St gt ki e rbP'n. 460,
108-116h eFirthicpatie) tle 16cals£lioh S K CNQ chARRYMRN A Rehttdd B brain

trigem nal nucleus caudalis inplies that openers of

apg eHIST eFTRh BEIYORRSY siemsacastasinstated with paindByldsictr g odiSegiety
] j ' in et al. Society for

f%ﬁ%ﬂgg%?%ﬂ%géﬁ%ggﬁtfg@égggSS 53.8). 20 Recent reports

denonstrate that nRNA for KCNQ 3 and 5, in addition to

that. for K , are _expressed in astrocytes and glial,
Iy dffigor ﬁ%go(@%ﬁuﬁpa@%_ 0, _ﬁ% REFSI ofr%lgNﬁefpbK_C 2-5in

e I. o ) »
B o R o I R RNt ifpics
tlp oneress ¢Nbdse asantzdls maBelso effyct filor selusary pswiessigeof migraine pain

GRRRIAT bR SRSt P brae 2ibh 9 aga nst t he

neur odegenerati ve aspects of epilepsy, as retigabine
has been shown to prevent |inbic neurodegeneration

Repentapports,dsmensiiasn thet mia¥A K GNQadpanst Hén sddifien toghatrigr
N0 B AR 8 4 B PRS2 s chamns
nidyi Ielpmy dilatesyhatiRvaatiogy indthe PNSVAILdoRGibufe o REOBRSTbRBtive
g@ t eggcﬁgé y]ai . fat inenzgﬁ’ogi é}\%l.l}: g o z’gt)r/]}olr-l\?e%;los%?etngg jlr)];tigdcts
oRgtts § khanng| apsngraéNodnehah. Se
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 delay the progression of hippocanpal kindling in
the rat, a further nodel of epilepsy devel opnent

w@ Twbess7eéd al . Eur opean Journal O Pharmacol ogRCT/B88403/000906

303, 163-169). G ven that anticonvul sant conpounds
such as benzodi azepi nes and ¢hl ormet hi azole are used
FOLIEQIuiant COPOungs ¢. Eﬂbﬂmmm&e tvbrer effehtaveoin animldnadedd of this

B R TRy A D st 108 T B S AT o grpect thr

wiadrapednvalsasrempeuydsafiteed KENQ BpcBis il MRAR stfeRfive in this
this. syndrone (Watson et al. Neuropharmcol ogy 1997,

°9pditigngg- 1375), we expect that ot her anticonvul sant

conmpounds such as KCNQ openers will also be effective

inthis condition. 5 nRNA for KCNQ 2 and 3 subunits

aRYAf ouKLNQ 2tandi3mubmg'ts<ms found dcbaire@ginnt Bssacistedtwith anxiety
enot i | ar di sorder e.

beh bi .
o R S Ay PO T ibgade &1 DIPPaPm G A Ay 8fala
(Mot Gt 8N 981D ds N&ﬂ'oscﬁe@zQQZﬁZﬁ 4@9 d46"2§¥ L HRRHRGbihS is

reportedly active in sone ani mal nod
rapmeélwathk & genaiioal mpdds ofangietylike behayomr GEhrtnét al.

T A N N

uss&ﬁhticbnﬁhﬁadt ceaboETTs aff usbd ROtha kretth®At 8€6ip ol\.fﬂimorder
200196540 di scl oses the use of nodul ators of t he

M current fornmed by expression of KCAKQ and KCNQ@3

' i [ | SGl oses
R RSP e Rt b s B P R Srert ored b
eixpreadioneof KGNGd am(CNstcgedeg for ind6hia) ARABSWOERI DEER 6
(%%f use of retj #ﬁé Sﬁr proph | axi s _and treatnent of
Ket Papmetiato NOR a8 bg piterddprthertramment gbelpep

BRdrdbrs. Phant om pai n, neuropathic pain related to

di abeti ¢ neuropat hy and neuropathic pain related to

m grai ne. WO02/ 049628 describes the use of retigabine

for the prevention, treatnment, inhibition and
anelioration of anxiety disorders such as anxiety,

Wwenenakdedksaibdsahyusd cTREtRAbine 26 ReMh3aad é&i@&éﬁtmeﬂt of
obseSS|ve cqg%gIS|ve di sorder, social phobia,

nseopathifaée sehds ellgdynip dyperalgasienain phantoss paidi weoratethic pain
<P Ty e R i S RS (RCL S Bgne
di sorder, agoraphobia and speC|f|c phobi as.
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 siress reaction, adjustment disorders,
hypochondriacal disorders, separation anxiety disorder, agoraphobia and specific

phobias.

WO097/15300 describes the use of retigabine for the treatment of neurodegenerative
disorders such as Alzheimer’s disease, Huntington’s chorea, multiple sclerosis,
amyotrophic lateral sclerosis, AIDS-induced encephalopathy and other infection-
related encephalopathies being caused by rubella viruses, herpes viruses, borrelia and

by unknown pathogens, Creutzfeld-Jakob disease, Parkinson’s disease, trauma-
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sclerosis, anyotrophic lateral sclerosis,
Al DS-i nduced encephal opat hy and other infection-
ipdyced aguiodessyriatigpn eAd aeurpyl hyperexritationstates el as in

: . r , J own
e IRRDER Bt by RSB Rl Bl B SRR e
mhiripberakbnervowssysteMBu2l) 8P A HiBl3sh aBGdY 200000 QR6 5
i nduced neur odegenerations, and neuronal
hyperexcitation states such as in nedi cament
MérdcB kel a ?feap&esﬁr@tfé’ﬁﬁi&@f d Rhoul Y HAHGARD Ef)t%hf c}:(;ﬁeners of the
di sorders of the peripheral 'nervous system su as
IseNghemilypmwtdssion chadngdel yneuritides. 5 Hence, there is
a great desire for novel conpounds, which are potent
openers of the KCNQ fam |y potassi um channels. Also

AlRS idegbdarEnd@Y esmpAHAS Wit Smipkdvied brapeRies del B8 ihb RS
relative to _known corgpounds, whi ch"are openers of the
the

qeNouRdsrMhichzse apanerneidhak kA Q fanglipotagsium channels, such as
' [ I re of the. i

P Koy ATBA Y BE B ke e Mo frra B g,
hks)ajm-léﬁe; {nllvzirlka)lgce_, saldotivigt ihta:&&tiw’flst Witk lbthgf Tnﬁ&ﬂht@@iﬁl Eibévalilability,

i oavaj l abj Jity, otency, formulability, chem ca
R Eg e b P LTl Pobngn R, membrane
REMBRAR | é&lﬂbiliﬁf%ﬁ%érh}%éﬁti@ ﬂfhe&.hﬁ{ﬁﬁﬁlfweg‘lénp 8f%ich P& meters
i nprovenent of “such paraneters may lead to
maplead tompmirevesnanis sish a&5  an i nproved dosing regi ne by

reduci ng the .nunber of requjred doses a day, . _ease of
R FPSPIRYe oPE pedme oy docsiinmfie RRket pas<uier dRess 2 day,
regu i of f ee -1 ¢ 1 ndex,

i mpr ge\%gedg‘f{ 0 e“?la?%?tﬁr?? paaﬁ%tgégﬁ%gm?ﬁn%?%\%é conpl i ance.

Summareguced sideeffecisent i on Accordi ngly, one object of
ent invention is to provide novel conpounds,

the pres

25° p“&ﬁg%@e’@%‘g’ﬁtmgﬂeners of the KCNQ family
potajﬁ_{p%peﬁnag%ghﬁ alngr conmpounds of the invention are
1, 2, 4- e de

r1am nobenzen rivatives of the general
f os miliprdvedrcoplpinmerceut i cal |y acceptabl e salts thereof

Summary of the invention
Accordingly, one object of the present invention is to provide novel compounds,

which are potent openers of the KCNQ family potassium channels.

The compounds of the invention are 1,2,4-triaminobenzene derivatives of the general

formula I or pharmaceutically acceptable salts thereof
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WD 2004/ 058739 PCT/ DK2003/ 000906 6 R2 R2' N H\ N- X
~(2)9\ R3 YNRL (I) wherein R, R, R, R3, X Z

wozandsgg3are as defined bel ow 5 The inventi oPCT/DKRV81000906

relates to a pharmaceutical conposition conprising a
compound of fornula I, and the use thereof. 10
Description of the in ti}R2The present invention
relates to novel 1,2, 4-triZam pobenzene derivatives of
formulal R2/R2" NH\ X{)a\t RB Y NI RL(I)
15 wherein RL is selectedifr }yuz consi sting of
C3_8-cycloal k(en)yl -C1

om.t he
38X Cycl 02IRé(en) yl ,
(en/yn)yl, acyl,
hydr oxy- C1_6- al ¥tenfy and

hydroxy-C3_8-cycIoaIF(en)yl; 20 R2 and R2' are

i ndependently sel ectygd fromthe group consisting of
hydrogen, Cl1_6- al k(en/yn)yl, C3_8{Bycloal k(en)yl,

aryl, C3_8-cycloal k(en)yl-Cl1_6-al k(en/yn)yl, aryl-d _

\ﬁﬁealeilg(en/yn)yl , acyl, hydroxy-Cl_6-al k(en/yn)yl and
y&r (1)xy- C3_8-cycloallc(en)yl; WO 2004/ 058739

RCRPRZOR3MNHK)I0Gnd § are as defined below.

hydr ogen, Cl1_6-al k(en/

The invention further relates to a pharmaceutical composition comprising a compound

of formula I, and the use thereof.

Description of the invention
The present invention relates to novel 1,2,4-triaminobenzene derivatives of formula I

R2 RZ !

N/
o
N ¢ /(Z)q\R3

R W)

wherein

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

R® and R” are independently selected from the group consisting of hydrogen, C;.¢-
alk(en/yn)yl, Cs s-cycloalk(en)yl, aryl, Cs.s-cycloalk(en)yl-C;.s-alk(en/yn)yl, aryl-C;.
s-alk(en/yn)yl, acyl, hydroxy-Ci¢-alk(en/yn)yl and hydroxy-Cs_g-cycloalk(en)yl;
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R3 is selected fromthe group consisting of hydrogen,
Cl.6-alk(en/yn)yl, C3 8- cycloallc(en)yl, aryl,

w@0084088789 oal | c(en)yl -Cl. 6-al k(en/yn)yl, PCT/DK2003/000906

aryl-Cd _6-al k(en/yn)yl, hygﬁoxy- Cl _6-al k(en/yn)yl,
aryl - C3_8-cycl oal k(en) yl, OR10' - C1. 6-al k(en/yn) yl,
5 NRLR1' C3 8- cycl oal k(en)yl and

SRR BB S A B

i it @y“ozg«%ﬂmr ol .

Ca}zo( é nRy1-Crs-a K(en/ymyl,

Tﬂ%?omél Bk aﬁ? ﬁi’%ﬂﬂ%‘y— a%aéﬁ%feﬁﬁfly‘?ﬁé’ﬂena

Ralaod B &ﬂl@dwndwlyls(ebm)egi Ifrof thé-gadupaiorsibtip) ofihydrogen, C.q-
TR S ey PR at Py T arory-Cuc

aﬁi(@n/?ﬁﬁl Fﬁlf@rox&ft%gtdggo%mgxgyi B§d1‘3¥|§|%@9%9016519 hich

t hey are attache ered”satu ?ed or

aéif(@a(tymyétf@h) -€i- ﬂ@lkﬁﬁiilr’ﬁﬁylob@lptﬁ}a+dyy10@&(ﬁr&vlnhala-c3&- or 3

iR IO, SRl St DTS- benr gyt
anfl chyrdrx @gﬁWclﬁllg(Gnﬁll-@@ml ayyhyyl, 63_8 20

| oal C3_8- | oal yl - Cl_6-al k(en/ I,
lilggép al(k&@ é%gwﬂtlélﬁq lgl%})g(;nogm(to v&;hlch they areaalltta od 1*?1%%1/4—8

fﬂé‘%&é%za‘t“%f%?% AR LT PRE e v”i‘iég@%@%’%%%? sy
hateoBomsrenber ed saturated or unsaturated ring which
optionally contains 1, 2 or 3 further heteroatons,
the ring formed by R3 and R4 and the nitrogen atomis
YRGORAKDY; 25 substituted with one or nore
substituents independently sel ected from CI. 6-

al k(en/yn)yl, aryl and aryl-Cl.6-al k(en/yn)yl;

| é nd Y represents a heteroaryl of fornula
ﬂss(gg{ﬁﬁ ‘%% %804/ 058739 PCT/ DK2003/ 000906 8 (R5)P

R? is selected from the group consisting of hydrogen, C;.¢-alk(en/yn)yl, Cs.g-
cycloalk(en)yl, Cs.3-cycloalk(en)yl-Ci¢-alk(en/yn)yl, hydroxy-Ci.¢-alk(en/yn)yl and
hydroxy-Cj_s-cycloalk(en)yl; or

R’ and R* to gether 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
heteroatoms, the ring formed by R® and R* and the nitro gen atom is optionally
substituted with one or more substituents independently selected from C;.6-

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

Y represents a heteroaryl of formula IT or ITI
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(RSY MW (RS)n W Il IIl wherein 5 WsOorS;
ms0,1,20r3; nis 0, 1, 2, 3 or 4, 10 pis 0 or 1;

w@anw4es8789 RS i s i ndependently sel ected from t hBCYDER®3/000906

consi sting of Cl_6-al k(en/yn)yl, C3_8- cycloal k(en)yl,
aryl, C3_8-cycloal k(en)yl-Cl1_6-al k(en/yn)yl,

aryl -d _6-alk(en/yn)yl, 15 acyl, hal ogen, (R5)p
hal o- C1_6-al k(en/yn)yl, Cl1_6-al k(en/yn)yl oxy,
-CO-NR6R6', cyan, nitro, -NR/R7', -S- SO02R8 and
SOABRE;~ phedein 20 R6 and R6' are in

sel ecte r the group consisti r&gs 0 Cl 6-
al k(enly , C3_8-cycl oal k(en)y(, )n
C3_8-cycl dal k(en)yl -CL_6-al k(en/yn)yl and ar¥l: R7
and R7' are independently selected fromthe group
consi sting of lmydrogen, Cl 6- al k(en/yn)yl, m
C3_8-cycl oal k(en)yl,
C3_8-cycloal k(en)yl-d _6-al k(en/yn)yl, aryl and acyl;
-3pd R8 is selected fromthe group consisting of
Cl 6-alk(en/yn)yl, C3 8-cycloal k(en)yl, C3_
8-cycl oal k(en)yl -Cl_6-al k(en/yn)yl, aryl and NROR9';
\gher ei n, WO 2004/ 058739 PCT/ DK2003/ 000906 9 R9 and R9'
r2 9 ¥dbpendent |y sel ected fromthe group consisting
of hydrogen, Cl1 6- allc(en/yn)yl, C3 _g-cycloal k(en)yl
and C3_8-cycloal lc(en)yl-Cl_6-al k(en/yn)yl; or
mi0.hetendsi cal |y acceptable salts thereof. 5 Wien g
is O then R3 is attached to X, whereas when q is 1
then R3 is attached to Z, which is attached to X
és(0Z) 2,Bormay thus represent X-R3, X-O R3 or X- NR3R4.
10

pisOor1;and

each R’ is independently selected from the group consisting of C;s-alk(en/yn)yl, Cs.g-
cycloalk(en)yl, aryl, Cs.s-cycloalk(en)yl-C¢-alk(en/yn)yl, aryl-C;.¢-alk(en/yn)yl,
acyl, halogen, halo-C_¢-alk(en/yn)yl, Cy.s-alk(en/yn)yloxy, -CO-NRR?, cyano,
nitro, -NR'R”, -S-R%, -SO,R® and SO,0R®;

wherein

R® and R® are independently selected from the group consisting of hydrogen, Cy.4-
alk(en/yn)yl, Cs.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;.¢-
alk(en/yn)yl, Cs.s-cycloalk(en)yl, Cs.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, aryl and acyl;

and

R® is selected from the group consisting of Cys-alk(en/yn)yl, Cs.s-cycloalk(en)yl, Cs.
s-cycloalk(en)yl-C;.¢-alk(en/yn)yl, aryl and -NR°R®’; wherein
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In a particul ar enbodi ment, the present invention

relates to a conpound of fornmula I, wherein R, R2,
W@R2004/03873and g are as defined above; and R3 i SPEEDEC10aH00906

fromthe group consisting of ,hydr ogen,

g 6-@4 ;k(en/yn)yl, C3 15 cycl oal k(en)yl, aryl,

angl Ry af ed&fim@(lé‘?ﬂtb’l Sﬁ@iteéﬁ@lﬁk(l@lﬂW) qolnsmtmg of hydrogen, Cy.¢-
I |1

BN B RUUCIM g CYARIN G D02, SR

above with the prow so that R4 is selected fromthe
t d Cl_6-al k(en/ I,

ESP e BT cerbpSible TS BRG] oal K(em)yl - CL 6.

al k(en/yn)yl hydr oxy- Cl. 6- al'’k(en/ yn)yl and

hydr oxy-C3_8- cycloal k(en)yl; and 20 Y is as defined
above wt h the pr oviso that each R5 is independently

\%ﬁlngfi ﬁe‘g heﬁ ﬁach%% 9(%&{:9’@6([}%%8\&1%%% fﬂ 1 then % is attached to Z,

mclsxscax@bml tbcx ex) -R%?ﬂﬁisli«éﬁeéeylﬂm3 X-O-R® or X-NR’R*.
aryl -d _6-al k(en/yn yI acyl, hal ogen,

hal o-C1_6-al k(en/yn)yl, -CO NRBR6', cyano, nitro,
-NR7R7', -S-R8, -S02R8 and S020RS; or pharmaceutical ly
accept abl e acid addition salts thereof 25 In one

Ie ra‘qmtldmm embBlinieht, 3kt preb@d ifvemtion REit& 0 URoAPBENBSE Bfmula 1,

acyl, hydroxy-Cl _6- allc(en/yn)yl and
"ﬁ%F Bxy C3_8-cycloall(en)yl. 30 In another enbodi nent,

ROR?I Y01 bikllg bRl AR FintPariEyrompounds wherein R is
sel ect ed fromt e group consisting of hydrogen,

R'iis geledted Gainythy goupCandstingalf h&ﬂﬂogem)@llﬁ alldﬁﬁl’yn)yl Cas-

SR8 bl tiSlon oRtdoe-AiGnbra b or ety

lﬁm‘sﬂcﬁ%tau:(ehnﬁ)ﬂ aﬁ&ﬂyarg;ay @g@gaga]k clpconpounds

wherein Sel ected fromthe gr tonsi sting of

Zﬁﬁdils é@@Wdaﬁb@Vﬂwl@ih‘? Rl(Oeme)ﬂltﬂ)tﬂ is $edle®6cbﬁnmm itleugranp consisting of

d
e S G Bl aDi ot ﬁyélﬁ%l?«ﬁf:@?y o
aﬂaeﬂ/m)lyl daydexbatiiraklen/yhlig athMﬁﬁbiqﬁ %/@Bﬁﬁ&ehgrlsﬁﬁh
on‘pou ds vvhereln RL is Cl-6-al k( en n I'n one
pAEHE aboye wilhfhe piowiso dhat mchahdls eppadast sdfected from the

gﬁ(glﬁ)r@oﬁlglgtngé OB, ¢ -ﬁﬁ%ﬁlnbﬁ%}g-cycloalk(en)yl, aryl, Cs.s-cycloalk(en)yl-
Ci¢-alk(en/yn)yl, aryl-C;.¢-alk(en/yn)yl, acyl, halogen, halo-Cy.¢-alk(en/yn)yl, -CO-
NR°RY, cyano, nitro, -NR'R”’, -S-R®, -SO,R® and SO,0R?;

or pharmaceutically acceptable acid addition salts thereof.

In one embodiment, R” is selected from the group consisting of acyl, hydroxy-C_¢-

alk(en/yn)yl and hydroxy-Cs.g-cycloalk(en)yl.

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



10

15

20

25

30

aryl, aryl-d-6-alk(en/yn)yl, acyl,
hydr oxy-C - 6-al k(en/yn)yl and hydr oxy- C3- 8-

weyokosd7B{ en) yl . 15 I n anot her enbodi nent, at PEERPK2@1H00906

of R2 and R2' is selected frgmthe group consisting
of hydrogen Cl_6-al k(en/yn)yl, C3_3-cycloal k(en)yl
IRfmeprefgred embadiment fhel invantion relatbs Pemtly pdybounids whetein R! is

vention I | a uch
ot b s oL B Sienihe Sr MREARRE: ¢ uent s
R2 and R2' is a hydrogen atom In yet another
nbodln? Egnlnventlon relates to such conpounds,
Iae?ﬁeﬂaé‘il B srboppment,he prventignarelpjas o gesh compesndgheraindiiais 2
, R3 is selected fromthe group consisting

Pizn
of hydroxy-Cl-6- allc(en/yn)yl,
aryl - C3-8-cycl oal k(en)yl, NRlRlO -Cl-6-al k(en/yn)yl,

OR10 cI oal k(en
S gy PRl P i foruh sqrprads i
th@Qp%ngayyn §elected fromthe group consisting of
hydr ogen, g 30 allc(en/yn)yl,
C3- 8- cycl oaI lc(en)yl,
C3-8-cycl oal k(en)yl - C1- 6-al k(en/yn)yl, hydroxy-Cl-6-
all c(en/yn)yl, hydroxy-C3-8-cycl oal k(en)yl,
Tnye eipodidreBt, Q}/Iéhﬁ&inK OERF whd RY-i6 seladtéd ﬁ&/rlycﬁé gllouf) consisting of

qﬁgﬂyod 6- al k( en/f/nyl hal o- C3- 8- cycl oal k( en)
ByES galkigriyny la@elnf}xdromcee—allckf(rm)ywrwhydwar@ﬂ
RhlkessH yn) yl, cyano- C3-8-cycl oal k(en)yl and
cgﬁang&CIQQS cycl oaI k(en)yl-Cl-6-allc(en/yn)yl; or WO
2004/ 058739 PCT/ DK2003/ 000906 11 R10 and R10'
wWith the nit Atom4 o0 which they are

h
tt%{q%ti‘ﬁrgegn'?"é‘ﬁfﬁ?lg % lgast ﬁgﬁ%‘g&%e@ds%t ifrsglested drony thegrowmt ed
doh S bRy dRIEh, @@Mlk@ﬁ%@ﬁ' as 8-#{91 Er}??l &ﬁ]& ELycloalk(en)yl-

heteroatons. 5 In yet another e

Giadkienon)ylel at es to such conpounds wherein q is 1, Z
is NR4, and R3 is a hydrogen atom In yet another
enbodi ment the invention relates to such conpounds

ImﬁyenﬁiotheRgmbﬁdmﬁhf ftl@ef ﬁﬂéntfo'hQBI‘a@s oy §licR @6 pBERIR wikPeih Bt least
yet another enbo R3 is selected fromthe gr oup

opg 9§ thersupgiitemtsdR” gld R™is a hydrogen atom.

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

and R* are hydrogen atoms.

In one embodiment, R? is selected from the group consisting of hydroxy-Cj.s-
alk(en/yn)yl, aryl-Cs.g-cycloalk(en)yl, NR! 0RlO’-Cl_G-alk(en/yn)yl, NRPR!?".C; ¢-
cycloalk(en)yl and hydroxy-Cs s-cycloalk(en)yl; wherein

R and R'” are independently selected from the group consisting of hydrogen, Cy.g-
alk(en/yn)yl, Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-C;_s-alk(en/yn)yl, hydroxy-C;¢-
alk(en/yn)yl, hydroxy-Cs.g-cycloalk(en)yl, hydroxy-Cs.g-cycloalk(en)yl-Ciq-
alk(en/yn)yl, halo-C;_s-alk(en/yn)yl, halo-Cs._s-cycloalk(en)yl, halo-Cs.g-
cycloalk(en)yl-Cj.¢-alk(en/yn)yl, cyano-C;.¢-alk(en/yn)yl, cyano-Cs.g-cycloalk(en)yl
and cyano-C; g-cycloalk(en)yl-Cy_¢-alk(en/yn)yl; or
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al k(en/yn)yl, C3_8-cycloal k(en)yl, aryl,
C3_8-cycloal k(en)yl -Cl1_6-al k(en/yn)yl and aryl- C1

WO geoaloksg7en/ yn)yl . 15 I n yet anot her enbodi nent PCT/DE2003/000906

i nvention relates to such conpounds wherein R3 is

sSgl ect qgj fromthe group consi'sting of
R1 apd Bk tegethen yijih theaitioggn atom te vdnkl( tay m)egwachqdrfoyam 8

RORLISH SRR a8 VAL SR RIS G P15 e

hetdrogtomsher enbodi nent, R3 is
C3_8-cycl oal k(en) yl - Cl_6- al k(en/yn)yl. In yet another
enbodi ment, the invention relates to such conmpounds

I yl .
%&ﬁ%ﬂeﬁﬁlﬂbﬁﬁ‘ﬁ%&%ﬁ%@ SR b ompSndshuBiBn ais 1.2
IMenglssalsﬁﬁ)gjenam anot her errbodl ment the
invention relates to such compounds wherein X is CO
30 In one enbodinent, g is 0. WO 2004/058739
IRGE 20 30DOAARA!, tﬁezmlv&ltib%treﬁ’fé@tt@ﬁfch% gghﬁ@%heré' R is
i nvention rel ates to such compounds wher X1s
&fferegt frem@ hydepggeetoanot her enmbodi ment, the invention
rel ates to such conpounds wherein Xis CO 5 and q is
O and R3 is different fromaryl. In another
Teryboatiotigen embadinfend, R’lif sloteEFbRdhd BRI céﬂs@stmg\b@@m on
relates to such corrpounds wherein is 10

A VN e DA STONE B8, Groect OBl N AP i d aryl-

4 41 ﬁég with the nitrogen atom to which they are
dzjl%tta}g(% fs{)rma 4-8 nmenbered saturated or unsaturated

ring which optionally contains 1, 2 or 3 further
het er oat ring. forne R3 and R4 and 15 th
THiver gigdier i Eraiinenh B IBN%IFW P iatsto W@amnpwrﬁsaﬂ@r@n ' is

SBRERA FripS thic gt o lsmﬁ%o Atk obn S %@%2/2
Cl_6-al k(enl yn)yI - ary an1 ar%l Czﬁ ]i(y?/yn yl
anot her embodinent, qis 1, Zis NR4 and R4 |s

Iﬁ?/ ‘ﬁ%r 61[11%821&1‘161’1’[ U 1neen%%ﬁsflel‘:i%els tsuch compounds wherein R® is C;.
¢-alk(en/yn)yl.

In yet another embodiment, R® is Cs.s-cycloalk(en)yl-C;._¢-alk(en/yn)yl.

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

aryl-Ci.¢-alk(en/yn)yl.

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.

In one embodiment, q is 0.



10

15

20

25

30

of hydrogen, Cl_6-al k(en/yn)yl, C3_8-cycl oal k(en)yl,
C3_8-cycloalk(en)yl-C1_6 20 al k(enlyn)yl,

whyano5873C1 6- al k(en/yn)yl and PCT/DK2003/000906
hydr oxy- C3. 8-cycl oal k(en)yl. In yet another
embodiment, qis 1, Zis NR4%and R4 is a hydrogen
Inyeanotirer embodimpot) itheinventipnirslates tZsich chiRpouaisovistein X is CO
Igast one of R3 and R4 is different froma 25

aﬁy&#88en atom In yet another enbodi nent, the

invention relates to such conmpounds wherein g is 1

and Z is an_oxygen atom 30 In yet another enbodinent,

In et nether embadimsanh thssinventiongblates ipesh ¢empbiendsiwheyein X is CO

agﬁgéa?ﬁéﬁﬁéi?ﬁgﬁ%ﬂﬁ%vﬁﬂgﬁfyge” atom In yet another

I nven relates to such conpounds
wherein R2 and R2' are hydrogen atons, Xis CO qis
1 and Z is an oxygen atom WD 2004/058739
I@éﬁ?&%@ﬁ%ﬁﬂdﬁ@@@OGISEB In yet another embodi nent, the
invention relates to such conmpounds wherein Wis an
oxygen atom In yet another enbodinent, the invention
In ehatmbodimest) die inverpoumelsteptesueh coMpowndd whersnlyfisit and Z is
om In yet another enbodi nent, the invention relates
"such conpounds wherein Wis a sul phur atomand X
is CO 10 In yet another enbodi nent, the invention
relates to such conmpounds wherein Wis a sul phur atom
Inpte gmbediment, q iy 1 ZanRNend Rizod Rigogstherivéth the aittdgen atom

0 wherei,n Wis a sul r. .
1 ERGef G RlNRPY LB B3 B S R g whic
optibadiyreitaind N dri3viaAkérdRtci@lt@hgIhd Ans e BYRSWRIR" and
wherein Wis a  sulphur atom g is 1 and Zis an

tescpgememntiarn is PRiigually spentiteed with oap pemere whetitiensent i on

R ey SRR SRR LARRRARI MR Hid Sy, SRR,
anot her enbodinment, mis 0. 25

In another embodiment, q is 1, Z is NR* and R* is selected from the group consisting

of hydrogen, Cy.s-alk(en/yn)yl, Cs_s-cycloalk(en)yl, Cs.s-cycloalk(en)yl-C;.¢-

alk(en/yn)yl, hydroxy-Ci.¢-alk(en/yn)yl and hydroxy-Cs.s-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 NR4, 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 q is 1

and Z is an oxygen atom.

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

b

qis 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 1 and Z is an oxygen atom.
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In yet another enbodinent, mis 1. |In yet another
enbodi nent, mis 2. 30 In one enbodinent, mis 3. In
wQ edodassosher enbodi ment, n is 0. WO 2004/ 0587 3BCT/DK2003/000906
PCT/ DK2003/ 000906 14 In yel, anot her enbodinent, n is
In ope enbodinent, nis 2, 3 or 4, 5 1n one
bef ?themﬁ?dl%efé the invapliarishatesiip @@nhr@mpoupda wherein Wais an
dceRsofTbodi ment, at |east one RS is selected from
the group conS|st|ng of acyl, -CO NR6R6', nitro,
-S-R8 and SO020R8. In another enbodi ment, each R5 is

nd ent I sel ed fromt roup consistin 15
fgfyeg%l% By yt?le lrtz‘gn@ncry{%re@gp RYHrpoypouags herein W is a
ShruBaleHc! oaI k(en)yl -Cl_6-al k(en/yn)yl,

aryl -Cl1_6-al k(en/yn)yl, hal ogen,
hal o-d _6-al k(en/yn)yl, Cl1 _6-al k(en/yn)yl oxy, cyano,

et..anof her e i rent, each R5
TR B A b Y B g e SR o G g o
sofpht aoneddd Xnd go) yl , aryl, hal ogen,
Cl 6-al k(en/yn)yl oxy, -NR7/R7' and -S02R8. In yet
anot her enbodi ment, the invention relates to such

dent | el ect.e
I?Sf%?n&%bﬁlge? Sygﬁgﬁ%%}fgﬁg {i‘wgﬁlo r%l&heggeglfcgl(cg)ﬁ} yﬁ?% Switerein W is a
sufibog etonamd q 9. - SO2R8 wher ein RB is aryl. In yet

anot her enbodi ment, at | east one substituent R5 is
Cl_6-al k(en/yn)yl. In yet another enbodi nent, at

Th8@inoanse eﬁﬂb@ﬁfn‘lén‘# &R inRention refatks to %hﬁ@ﬂ%%ﬁn&%&&ﬁ Wisa

enbodi ment, at |east one substituent

sgipher afioky, éwsmwanySO In yet another enbodi nment, at
| east one substituent R5 is -S02R8. WD 2004/ 058739
PCT/ DK2003/ 000906

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

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

- 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 embodiment, m is 2.

In one embodiment, m is 3.

In yet another embodiment, n is 0.
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15 I n yet another enbodi ment, at |east one substituent
R5 is a halogen atom In yet another enbodi nent, at
WO e@g5808e substituent R5 is a hal ogen atom whCTDKRE3/000906

sel ected fromthe group conskiting of chloro, brono
odi nent, at | east one

nd,iodo. 5 In yet another e
%&@qqﬁgrﬁnwlm@tﬂ@dro. In yet another enmbodi ment,
at | east one substituent R5 is chloro. 10 In yet
anot her enbodi ment, at |east one substituent R5 is
Iprosgsmbpdinyent, mis®, Ber 4gnbodi ment, at | east one

substituent R5 is -NR R7'. In one enbodi nent, at |east
one substituent R5 is -NR7R7'; and at |east one of R7
and 15 R7' is aryl or acyl. In one enbodi nent, at

| east one substituent R5 is -NR7R7'; and at | east one
Tgfongpmbadimery'p isd. sel ected fromthe group consisting
of hydrogen, Cl 6-al k(en/yn)yl, C3_8- cycloal k(en)yl
and C3_8-cycl oal k(en)yl -Cl_6-al k(en/yn)yl. 20 In
Innotther erabdiisleneptis 1.at | east one substituent RS is
-NR7R7'; and at |east one of R7 and R7' is selected

fromthe group consisting of hydrogen and
Cl_6-al k(en/yn)yl. In yet another enbodi ment, at | east
one substituent R5 is -NR7/7R7'; and at |east one of 25

IRpnaanb&Rfiment aClbag-oab R éndeYar)odl frorh lﬂlé/%bu@l%ﬁsﬁﬁh of acyl, -CO-
@%%\Qdi rH;sPnt at hgésb gne substituent R5 is - NR7%27' ;

bSO Y Rardd SR2ORyr e €1 6-al I c(en/yn)yl. 30 In one
enbodi nent, at |east one substituent R5 is -SO02R8; and

R8 is NROR9'; wherein RO and R9' are independently
Ig anethereaniadimenthench R uipindepenidsitiyngleated i agaftoufdarlisting
[ I 8- | oal k(en)yl and
B IR, Gt B kL Chyreyioatk e ey dbgmsm)y,
i@ Hfoged b ] i t, 0
bt Luent B 1S S Soste A RO E L auf e PRk Rl
- p28&RELBLi ng of C1_6-al k(en/yn)yl,
C3_8-cycl oal k(en)yl, C3_8-cycl oal k(en)yl-Cl_6-
al k(en/yn)yl and aryl . 5 In yet another enbodi nent,
liayetiapatier enoditlant, bidheRT is RRlehéndeSly Ricct@Nflohd SrodpY! -

consisting of Cy_s-alk(en/yn)yl, aryl, halogen, Ci¢-alk(en/yn)yloxy, -NR'R” and
-SO,R®.

In yet another embodiment, the invention relates to such compounds wherein each R®
is independently 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 Crs-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 Ci-s-alk(en/yn)yloxy.

In yet another embodiment, at least one substituent RS is -SOZRS.
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In yet another enbodi nent, the invention relates to

such conmpounds wherein Y is of 10 fornmula Il. In yet
w@pmthss73enbodi ment, the invention relates to BCDK2003/000906
conpounds wherein Y is of fagrmula Il1. 15 In yet

anot her_ enbodi nent, the invention relates to such
Teaishemtle cbedanentyat legstme splostitugna R s lalogenlaort.RS) p
(RSm\ 1 Rs W( )" WIIb Illb wherein W m n, p
and R5 are as defined above. 20 In yet another

Inryboatiatisartembotisnénn e faitame sebstitrst RO isS416o SAMRRHNGSich is
\Aﬂg{‘}gi% is of fornula Ilb. In yet another

S8 itRshthe Srei songisieg efchlerrdbremioranddedsh conpounds
wherein mis 0 25 and Y is of formula Ilb. In yet

anot her enbodi ment, the invention relates to such
Ipyepuwtitss efbedieiant, ¥it leastahe shitimasnaRF isl ford}0

2004/ 058739 PCT/ DK2003/ 000906 17 In yet another
enbodi nent, the invention relates to such conpounds

Iwyer giothed embo@imeAf Gt MadtonOuls@R RS *sl dhfbro) N yet

anot her enbodi ment, the invention relates to such
compounds wherein pis 0 5 and Y is of formula Illb.

. inent, the inveation relates to
1o el o SRRl ERE E R i st s RS eimn ™y o o
formula Illb. 10 In yet another enbodi nent, the

invention relates to such conpounds whereifn Y is of
Ih gptARcther pgodiment, atlepstioge substitneat Raist-NRIRAr aspect
thereof nis 1 and pis 0 and in

In one embodiment, at least one substituent R> is -NR'R”’ ; 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, C;¢-alk(en/yn)yl, Cs.g-
cycloalk(en)yl and Cj.g-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 C;¢-alk(en/yn)yl.

In yet another embodiment, at least one substituent R is -NR7R7’; and at least one of
R’ and R” is Cy.¢-alk(en/yn)yl.

In yet another embodiment, at least one substituent R® is -NR'R”’ ; and both R” and
R” are Ci-¢-alk(en/yn)yl.

In one embodiment, at least one substituent R is -SO,R®: and R® is ~NR°R”’; wherein
R’ and R” are independently selected from the group consisting of hydrogen, C;.6-
alk(en/yn)yl, Cs.s-cycloalk(en)yl and Cs.3-cycloalk(en)yl-Ci.¢-alk(en/yn)yl.
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anot her particul ar aspect thereof nis 0 and p is 1.
In yet another enbodinent, the invention relates to
WGe aeh/osssapounds wherein Y is of 15 formula | 1PEI/ARA000/000906
+ pis 2, in a particular aigect thereof nis 2 and p
is O; and in anot her particul ar aspegct thgreof nis 1
Iprp %nbcghment; # loast onmpbRénen i dai- SRR’ ; aadB® isekeated drom the

S a3 T SRRSO Bl P e

a]k(ddby‘h)yl\/é@d%BﬁM/ 058739 PCT/ DK2003/ 000906 18 R5" RS'
ITIbl  ~R5)s WR5' (R5)r RS11 Ilbi WRS' I11b2
(R5)s WR5' ~(R)r (R5)s [1b2 WRS' R5 I11b3 W

Il{ %ﬁ)aﬁothélbe’%nﬁ%%’lmg}{ﬁgt leAs‘t !)ge subgﬁ@n% 1¥l1§58 O%Be L ed ﬂs is aryl.

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

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

formula III.

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

(R,
s T

wherein W, m, n, p and R are as defined above.

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

formula IIb.

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

and Y is of formula IIb.

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

formula ITIb.



Wis as defined above; 5r is O, | or 2; sis O,
1,20r3; and R5' and R5" are independently defined as
wRoansB7éach R5 i s i ndependently as defined abOwBK2008/000906
In yet anot her enbodi ment, t invention relates to
Pﬁé%ound wher ei n: WD 2004/ 058739
iR, thainveRiqnreBasriol suehicomppUAdsrwitrein n is 0

dﬂdwlgffoﬂnmglﬁ)b and Y is of formula I'llb; or pis O

and Y is of fornula 111b; or nis 0, pis O and Yis

of formula 111b; or 5 Y is of fornmula Illb and n +p

' LN a partic r.aspect thereof nis 1 and S

fﬁsyeél%““ﬂhefs Pﬂlé‘?e“g&ﬁ? nvptign rglafes éo sycheprppuRds; ‘ghe@ela iiclis 0
5  #mdiislof fefmulyTing of formula Il1lb and n + pis 2, in a

particul ar aspect thereof nis 2 and pis O0; and in

anot her particul ar aspect thereof nis 1 and p is 1,

a llbl r. 11 b2; or 11p3; or. .
I | I %%dtl’f‘er %{nle)@]gneﬁl? ﬂ%}f{%rgmng?la?els |tcb§§1_c% c?glppppcf;éyherem nisO0, p
1aAah &t is efifethulelllb, t he i nvention relates to such
conpounds wherein Y is of fornmula I1bl; or I1b2; or
I1b3; or wherein mis 0 and Y is of fornula IIb In
j : n t rel ate

O RS SR BRal PR vl SR R bR Ry Vs of

fermanlh 8l embwdiprisrt in 4 paticulmesspea mhdrraifai i©9 ain@ pSid®hind in

s wherein Yis of formula llb2 20 In yet
a&ﬂ@? EIIF%%(?GP?‘F@ ereotfﬁ‘elson‘@étﬁ‘tlﬁ dn relates to such
conmpounds wherein Y is of fornmula I1b3. In yet
anot her enbodi ment, the invention relates to such
Ipy ﬁ&?@@ﬂ@g ephedinient, the\ﬂnventmﬁ réletesrtd such bbﬂnjbOumrs wWHeldi2 Y is of

ts St WP and g Pt galieb s thedhed mi pipnd gis O i

another particular aspect thereof nis1andpis 1.

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

20 the below formula ITb", IIb?, IIb%, ITTb!, TIIb2, IIIb° or ITIb*:
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nis 0, pis O0and Yis of fornula 111b; or Y is of
formula Illb and n + pis 1, in a particul ar aspect

wo b@resd3n is 1 and p is O and in another parPCTDKa603/000906
aspect thereof nis 0 and p_js 1; or 30 Y is of
formula Illb and n + pis 28in a parti cul ar aspect
thereof nis 2 and pis 0 and in another paRFficul ar
aspect thereof nis 1 and p is 1. W 2004/058739
PCT/ DK2003/ 000906 20 In yet anot her enbogimant,
i nvention relates to such conpounds where i

formula 111bl. In yet another embodi ment HIb!
invention relates to such conpounds er ei YQV 0 5
fornmula Illba. In yet another enbodineént, the
invention relates to such conmpounds mhereln Y is of
formula Illba. 10 In_yet .another enbodiment, the
invention relates t uch compounds wherein Y is of
fornula Il 4. | et anot her enbodinent, the
i nvention rel 0 such conpounds whpsein Y is of
15 forgul a 1l c\qr (R)m\ Z7\ W (RS}, W(R5)P kkc
I1lc erein WWn n, p and R5 are as de aboye.
20 I n yet another enbodi nment, the inventi S 10 2
such conmpounds wherein Y is of formula y &t
anot her enbodi ment, the invention r rEjes to s %1
compounds wherein mis 0 and Y is of formula Il'c. 25
In yet anothes enbodi ment, the invention relates to
such compounds mhereinsY is of formula llle. WO
2004/ 058739 P 000906 21 In yet apat her
errbodlﬁvg : th /| ention relates to such cohpounds
wherei in is RS
IIb3
RS \
W
R,
IIb3 \
RY W RS
\ Ib*
(Rs)s W
RSII
wherein

W is as defined above;

ris0, 1 or2;

sis0,1,2 or3; 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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and Y is of formula I'llc. In yet another enbodinment,
the invention relates to such conpounds wherein pis O

wG2@ads8739 s of fornula I1lc. In yet another enbOODReNNB/000906

the invention relates to such conmpounds wherein n is

O, p is O0Oand Y is of formf’a I1lc. 10 In yet anot her

emdodhrefand dhie of forevta IBm arel at es to such conpounds

wherein Y is of ffor M and n + pis 1 ina

par'ti'?:’(f‘loa?n‘égbse%f( OfRERES: A is 1 and p IOS Odand_ i n1

angt (Y ¢ . Lhereof nis and p is 1.

I n yglffsa(ﬁ%{dh‘é%%ﬁﬁeﬂ%’,&t he invention relates to

sueh ) pus dsndiyeis of fordulasf or 15 formula Me and n +

pis 2, ifn a particul ar aspect thereof nis 2 and pis

0 &nd‘% 150t fgpBladhb gad pitduisds e particulaasped tharedfd is lamd p is
IS F Ia]S’a%' ' . khe. invention

Pel at%?%lgaéﬁ%ﬁ con%g{ljrnagga\?ﬁlgg%%nﬁ(biarsﬂgfls 20 the

bet oW fsoufifotranlh [Eb and h e isl2, 4Ba prlib@lar ashédt Geredfinl €3 M p is
I11c4,; . 2004/ 058739 PCT/ DK2003/ 000906 22 R5' Illcl

(R Y PR neeher ppagiculay aspectiereqn isloand wivdy ot WRS' RS
1162 ¥ Rfthé Blr)hula I\I[MIE bi ﬁf}z; oﬁﬁlll)%\éé Eﬁbl; 01( ﬁﬁ)z,r or ITIb>; or IIb*.

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

formula IIb'; or IIb%; or IIb° ; or wherein m is 0 and Y is of formula IIb.

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 ITb?.

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

formula IIb>.

In yet another embodiment, the invention relates to such compounds wherein
e Y is of formula ITTb'; or IIIb%; or IIIb3; or IIb* or
e nis0and Y is of formula IITb; or
e pis0and is of formula IIIb; or
e nis0,pis0and is of formula IIIb; or
* Yisof formula IIIb and m + 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 p is 1; or

* Y is of formula ITIb 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.



10

15

20

25

[1c3 RS WIllc (R5)S WR5T RSA, wherein Wis as
defined above; 5r is 0, 1 or 2; sisO, 1,2or3;and RS
w@nw4@873ar e i ndependently defined as RS and eBCTIDR2003900906
i ndependently as defi ned ag ve. 10 I n yet another
enbodi nent, the invention réfates to such conpounds
Iny¥eé paother anboEIDantnthe TRENHGT bSO 3L00C80pourdS wherpin ¥ i6 of

cﬁﬁ‘ﬁha fb$ of formula lle; or nis 0 and Y is of

aIIIc or plsOanlesof formula 111c; or
nis O, p|30and is of fornmula Ille; or 5 YISOf
formula Me and n + is 1, in a particul ar aspect
I ypé F%Q?ﬁerrﬁm@dlmﬁlﬁdfhs inyestion gededes t sueloedrapoypds whergiml is of

rAshegimpehereof nis 0 and pis 1; or Y is of formula
I'TTcand n + pis 2, in a partlcular aspect thereof n

is 2 and p |s 0 and |n anot her partlcul ar aspect
is of the formula

Ithgre
T Yo ALY qrfr‘??ﬂlm%t}t fth é@’ enB?n lrellqt%%) sueh ¢qopparndg heteie ¥:is of
fRmulalliigd. 10 In yet another enbodinment, the invention
rel at es to such conpounds wherein Y is of formul a
IIe or Il1c2; or I1e3; or mis 0 and Y is of formula
et _,anot her . enbod,]. t he i.nvention rel ates
N e AN R S S
foy@tilaanet. her enbodi nent, the invention relates to such
compounds wherein Y is of fornula Ilc2.

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

formula Ilc or Illc

| w (Rs)p

W R,

Ic Ilc

wherein W, m, n, p and RS are as defined above.
In yet another embodiment, the invention relates to such compounds wherein Y is of
formula Ilc.

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

and Y is of formula Ilc.

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

formula ITlc.



20 I n yet another enbodinent, the invention relates to

such conmpounds wherein Y is of fornmula I1c3. In yet
w@pmthss73enbodi ment, the invention relates to BCDK2003/000906

conmpounds wherein Y is of Lornul alllcl; or llle2;

or I11c3; or Illcd4; or 25 n”is O and Y is of formula

Injyet anoiher empopinent.dhelinyentiongelatestersiich dopipounds whereina is 0

@-'&fg’égﬁﬂ is of_forrru'! a 111lc; or Y is of
%grmlﬁ a a%éﬁ/% + pis 1, in a particular aspect
thereof nis 1 and pis 0 and in another particul ar

spect .thereof . nis O and pis 1; or 30 Y is of
]%éjr%ﬁﬁt? qpembRdineny, the inyention relages o pychegmpeuadsyelarein p is 0
5 doldey @dff s Zz@nd p is 0 and in another particular
aspect thereof nis 1 and p is 1. W 2004/058739
PCT/ DK2003/ 000906 24 I n yet another enbodi nent, the

invention relates to such. conpounds erein Y is of ‘
G o i e T FlicRar iRt BfreRtipoa wheran n is 0
ik 0\vaaty RRfrehalL81d 0 such conpounds wherein Y is of 5

formula Il1c2. In yet another enbodi nent, the
invention relates to such conmpounds wherein Y is of

- L0 yet .another enbodinent, the . _ .
o QT o e MG RRGHAE (R R REP i Yikergp Y s of
foonutallic ddda 4 p isr1, yed patioblheispedtfiagdédais 1 4106 is 0 and in
i nventigon relates to such conpounds wherein r is O.
%%EP%PHIW%@%?&%WSW,P i8fe invention relates to
such conmpounds wherein r is 1. In yet another
enbodi nent, the invention relates to such conpounds

Injyet a@iother einbo@imeng Ghd invyretonasiateh &y sieheoipo®mts, widd€in Y is of
ounds wherein s is 0 In

i nvention relates to such co )
s RTATC el N B0 HonbarieHE FROSAITEN B PAPe it ) 8 b

AR PR EuIMNRH 8t PhdedfS 411 #8d p42 107 3. I n yet anot her

enbodi ment, the invention relates to such conmpounds

wherein Y of

In yet another embodiment, the invention relates to such compounds wherein Y is of
20 the below formula Ilc', TIc?, TIc?, ITlc!, IMIc?, ITc? or IMIc*:



10

fonnula Il represents 30 IIbl or 11b2; or 11b3; or

I1c'; or Ilc2 or 1lc3 or a group of formula Ilb
wob@ress3mis 0; or a group of formula Il c WhRCEDR2008/000906

is 0. WD 2004/058739 PCT/ DK2003/ 000906 25 In yet

anot her enbodi nent, the invéhtion relates to such

conpounds wherein Y of fornmula Il represeRi's IIb';

or I1b2; or Ib3; or a group of fornula I}Jb wherein m

is O; or 5 a group of forrmula Ilc wheperq mis/0. In

yet anot her enbodi nent, the invention r

conpounds wherein Y of formula 11 repd I11b';
or 111b 2; or 111b3; or 1I1lb4; OV(R5bS| cl; T ROY
111¢c3; or Illc4; or 10 a group of formula ITlb
wherein nis O; or a group of formula Illb wherein p
is 0; or a group of formula Illb wherein nis 0 and p

is 0; or a group,of formula Illb wherein n + pis 1,
in a pargisgul ar _Aspect thereof nis 1 and pis O and
i n anot her “pgfti\tul ar aspect thereofgm is 0 and p is

1; oMecl5 Y is o ggula I[1lb and n Rpis 2, in a
particul ar asp®ct thereof nis 2 and p [

anot her particul ar aspect thereof nis s 1; ¢
a group of formula Illc wherein nis 0 roup
of fornula I'llc wherein p is 0; orRr>a group or npk'a

Illc wherein nis 0 and pis 0; or 20 a group of
formula Il ke wherein n + pis 1, in a particular
aspect thereofn i é@ and p is 0 and in another
particul ar as ¥eof n is 0 and p'ﬁg 1, or Yis
of fHchula I ndn+pis2 ina patt?%ular aspect
thereof nis d pis 0 and in another \particul ar
aspect thereof "'n is 1 and pis 1. 25 In

enbodi nent, the invention relates to suc IMIe?
wherein Y of RS
' R
(R%),
Ic3 \
RS W
14
(Rs)s W RS'
R5"
wherein

W is as defined above;

ris0,1 or2;

sis 0, 1,2 or 3; 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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formula I'll represents [11b2; or 11102; or a group
of formula Illb wherein nis O and pis 0; or 30 a

W@e@upss5s9 formula I11c wherein n is 0 and p i SPOI/DKR003/000906

yet anot her enbodi nent, the nvention relates to such

conpound§ wherein mis an& Yis of formula Il, in
paf‘t i Bgf @ngyp’éé’[fgorﬂh@f]é%@rY is of formula Ilb or Ilc.

ﬁ/@gﬁif»?sg}%% 3|/ Q00906 26 In yet another

enbo ment mis L of formula Il, in a

past Iltisl(Bz[ndaSﬁ)@@ﬁfonhﬁ]qu@forY is of fornmula Ilb, and in
more particul ar aspects thereof Y is of formula Ilb'

| 2‘3I1bt§r0 PIip 0 agd Nnisyé foramb ler oebodi ment m | s 1, R5
is_s fro the rouP consi sting of Cl

al k(e ?f@ ﬁﬁ% Sdn gt ap3riicyar %r‘se?%ﬁeéeqﬂ n i§ hangd p
partiisulagd 1@@1{&3&‘& p%ﬂﬁhﬁ?ﬁsp\éct’ tﬁel@f)f n i< éﬂ'&flgls 1By and in

more particular aspects thereof Y is o rmil’a Il bl,
11 ®2 %FS qﬂfpgnula iHc yed n arpoisiem epdrticiilaraspect tiegeof n is 2 and p is

h ds , wh 1, 10
o o el B P R ek B 8381 ShapaRteon 1+ ih a
past i @th@ﬁﬁﬁﬁla NEIe6E08, & NS, 6f rrid OGITHER of ke Bfirch "

nore particul ar aspects thereof Y i1s o
or II1b3. In yet another .enbodi nent, the |nvent|on

oun vvhreinm'sl, is a .
Th Sp ok B S o TR s G o Mish G Tip R oV iesgia is of
fmSnujﬁ Tkebromiicd; drimc® J(ﬂ‘lﬁlS A Bndowrié bEfk@nlagrpect thereof Y

is of fornmula Ilb, and in nore particul ar aspects
thereof Y is of formula Ilbl, 11b2 or I1b3. In yet

IRREL HSth g@%g&lﬁfeﬂ{ thd 1“9%‘[%14%@5126@ ﬂbgu%h ag%fao%ms ?eilé Yqis of

conpoun( erein oo
fymwa Bt .formula 11, in a particul ar aspect thereof Y

is of 20forrru|a||b, and in nore particul ar aspects
thereof Y is of formula Ilbl, 11b2 or 11b3. In yet

e et Methef BROSAIRRAL thélﬂ%ﬂtl@ﬁ%l&tfe?fb §u%i&@51$1? \%ﬁi in Y is of
compounds wherein mis 1, y?,
fepmladlcs of fornula Il, in a partl cul ar aspect ther eof
Yis of fornula Ilb, and in nore particul ar aspects
thereof Y is of formula Ilbl, 1lb2 or 11b3, 25 and in

Ilaymbtlﬁﬁéﬁlbwmht asaedntibh @él@c@§ toYsukB c&fip &ﬁfdgwh%rélﬁ 35 of
aet anot her enbodi nent, the invention el ates

2 6rrpounds wherein Rl is C1_ 6-alk(en/yn)yl, mls
1, R5 is Cl_6-alk(en/yn)yl or halogen and Y is of
formula Il, in a
In yet another embodiment, the invention relates to such compounds wherein

e Y is of formula Illc!; or IIc? ; or IIIc%; or IIc*: or

e nis0andY is of formula Illc; or

e pis0andY is of formula ITlc; or

e nisO0,pis0andY is of formula IIlc; or

* Yisof formula ITlc and n + p is 1, in a particular aspect thereof n is 1 and pis
0 and in another particular aspect thereof n is 0 and p is 1; or

* Y is of formula IIlc and n + p is 2, in a particular aspect thereof n is 2 and pis

0 and in another particular aspect thereof m is 1 and p is 1.



10

15

20

25

30

particul ar aspect thereof Y is of formula Ilb, and in
a nore particular aspect thereof Y 30 is of formula
WO bi3/054789 yet anot her enbodi ment, the inventi oPCT/BK2108600906

to such conpounds wherein n js O, p is 0 and Y is of

]Lornul [11; in particular aspects thereof Y is of
Jthifiodher emyodimdng,| the inyentrpoalas 87 98hROMPDKAGOBLAEAAE of

Bfmha 1§t anot her enbodi ment, the invention relates to
such conpounds wherein nis 1 and Y is of formula

III in partlcular aspects thereof Y is of formula

X g " Incb 3 nore, particul ar_aspects thereof Y

Ifge FUOfST by lrl}%ihe ’Inf"FIHS’ndFlaTeF fesuchsompoyrds velkaseindf is of

fer@diiment, the invention relates to such conmpounds
wherein n + pis 1 and Yis of formula Ill; in a
particul ar aspect thereof y is of formula Illc; and in

ul a spect. thereof Y js of fornula
r B bl B RSt o ik SoRbepetephcin Y s of
foehwlh 88c 0 such conpounds wherein n + pis 10 2 and Y

is of formula Ill; in a particular aspect thereof Y is
of formula Illb; and in a nore particular aspect

i t anaqt
15 98¢ fBet ehoinch WP ARG 1q Sl EpmpPi By 48
fanouta IT16. | n yet anot her enbodi nent, the conpound of
formula | contains no nore than 3 aryl groups as
defined herein. The conpounds of the following |ist
and pharmaceutically acceptable salts thereof are 20
preferred:
In yetmmother ampgdimeht, trecinvéritiop helate toyduok touytppurts twhekei@ iid 0.
o] - phenyl }-carbanmi c acid ethyl ester;
{2- Am no- 4-[ (5-chl oro-t hi ophen- 2- ylnethyl)-anino]-phen

Ly by¢t-amathleasiBodifest, @M entida kQkhtes Bsuch
{2 Ami no- 4-[ ( 5- et hyl - t hi ophen- 2- y#ﬁegﬁmpguﬂds“ﬂhefem““

o] - phenyl} carbamic acid ethyl ester; _

Irﬁ ? : ar armé%{)éacgl gﬁp %% flben?g ?r]ét%s_ % Jet Iggrln%él%rgs Qvﬂefé?r? 3903
{2- Am no-4-[ (6- chloro 3- met hoxy- benzo[ b] t hi ophen-2-yl m
et hyl ) -am no] - phenyl} - 30 carbam c acid ethyl ester;

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.

&

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

o IIb'; or IIb” ; or ITb; or Ilc! ; or IIc%; or IIc3; or

e a group of formula ITb wherein m is 0; or

e agroup of formula ITc wherein m is 0.
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{2- Am no- 4-[ (benzo _ _ _
[ b] t hi ophen-2-yl net hyl ) -am no] - phenyl } -carbam c acid
wW@dogls87ast er ; PCT/DK2003/000906
{ 2- Ami no- 4-[ (5- met hyl - t hi ophgn-2-yl met hyl ) - am no] - phen
|}-carbam ¢ acid ethyl ester; WO 2004/ 058739
Iéé}?y Bresrs smbodisst, thginvention relates to such compounds wherein Y of

g- brono- 3- met hoxy-t hi ophen- 2-yl net hyl ) - am
%ﬁg?agﬂgﬁpes%{t-car bam ¢ acid ethyl ester;

{2-Arﬂb40e>14H[)2c B Aibany| - t hi ophen- 2- yhnet hyl ) - ani no] - phen
yli carbam ¢ _acid ethyl ester; 5
Arfi Frgumof fosmpla By v ?Iﬁlndph%%cz yl met hyl ) - ani no] - phen

I th este (2- Ami no- 4-
%/[ i %@%ﬁfgﬁﬁgﬁz@n KerF’Po'ﬂ;’ﬁ - 3-net hyl - t hi ophen-2-yl m
et hyl]-am no} - phenyl)-carbam c acid ethyl ester;
{Am g met hyl -t hi ophen- 2-yl net hyl ) - am no] - phen
I‘i’ V43 an@g’lf’ﬁ S%Le Heny ﬂ@t igyentiongelatss & such compounds wherein
}{gfﬁlnﬁhﬁqiﬂe%‘l&&nftg uor o- benzof ur an- 3 yl met hyl ) -am no] - p
}-carbamc acid ethyl ester;

{2 ArHIhboan[nﬁ bi Hm%mlm)s‘/lmn&ﬂy b HRA sratichlbemitd opar ba
mc acid et hf{) ester;

{ 2* Adigieumof forwa dHp whereipnént;2ry | net hyl ) - ami no] - pheny

I }. C% ﬁ@%f?&lﬁa?ﬁgwht%}lggﬁss@% yhnet hyl ) - ani no] - phen

| ¢ - carbaeffontild IBb Rkrei®h €0 ind p is 0; o
y2'}Am no- 411[ﬁ_th| ophen- 3- yhnet hyI) am no] phenyl } - car ba
9

mt agrerreeiformds {idp wherein n + p 1s 1, in a particular aspect thereof n is 1

(2- Ao LB chl oo ahen. S LByl sthyl s ani no

heny carban ¢ a

{ 2- AY BT forb(ueTIZOLrA] v JF“pCiE’ Deﬁi agpaYﬁUﬁ@irt&Xﬁe)ct HEOPhiPHERY p is

I}-carbam c acid ethyl
{ 2- Afiaad i anqtier grtisy Bsmmfhgmb%mml and pis 1;

L PR B Rt Whdrofih ) opneny!} - carbam ¢ actd

* a group of formula ITlc wherein p is 0; or

* agroup of formula ITlc wherein n is 0 and p is 0; or

* agroup of formula Illc wherein n + p is 1, in a particular aspect thereofn is 1
and p is 0 and in another particular aspect thereof n is 0 and p is 1; or

e Y isof formula Illc and n + p is 2, in a particular aspect thereof n is 2 and p is

0 and in another particular aspect thereof n is 1 and pisl.

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

formula IIT represents
e IIb% or IIIc?; or
* agroup of formula IlIb wherein n is 0 and p is 0; or

* agroup of formula ITlc wherein n is 0 and p is 0.

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 IIb or Ilc.
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{2- Am no- 4- [ (5- di net hyl - am no- 3- net hyl - benzo[ b] t hi ophe
wo204958184 hyl ) - am no] - phenyl }-carbam ¢ aci d epr¢yDK2003/000906

ester;

2- Ami no- 4- [ (5-f 1 uor o- t hi oph#n- 2- yl met hyl') - ami no] - phen
Ii} el @g}ﬂﬂﬁxrﬁpgb(od@@t 8 isyl ancbg’u@ pf formula II, in a particular aspect

tﬁfre@ﬂ( RY oflfo[n{'lﬁﬁ %g& }11{1111181% agtéctué%laspecps thdred <1f fgpn%?lg IIb’,

bam c aC|

oftrio- 4- [(benzo[ b]th| ophen- 3-yl nmet hyl ) - am no] - pheny
I} carbam c acid propyl ester; N .
{2- Ami no-4-[ (5-chl or o-t hi ophen-2-yl net hyl ) am no] - pheny

2004/ 0587
Ihg?/ aEI){KZOQ%% g}%%gg%lgéé@ Hiz’ fg)l NRafseste?eme(a%ron?%% \{r\(% Q048 ing of?’ 81 .

a{ugem@n)m @nmh{n@gen; hhd¥ ds bfifoaphiari,2n ¢ pakichisk h%ﬂﬁére@f‘tﬁﬁs of
o i 0l B e Sl i B RR5S

pharmaceutically 5 acceptable acid addition salts
t hereof are preferred:

Iyze%%ﬁqt%@r:@ mbpdimaat, dhainy ¢ritiopirelates tq$u¢htch§dp))umtst\ﬂydre1am ix1,

P50 R G PR R €554 Bl m Dot popestven et

fyinjule dibhamd i Meiepagichial aspRsts @lﬁereéth( is of formula ITb' or IIb°.
{2- Ami no- 4-[ (5- net hyl -t hi ophen- 2-yl net hyl ) - met hyl -am n

o] - phenyl} -carbamic acid ethyl ester;

1h SefiHonfes dubbdnhO R hOLARASMS Y} g@h%x%ngounr&s W8NS 1

-carbam c ac

(lsad:lhlogblm al®m éuchiahbmd)or&ﬂﬂ’dito bbﬁuoro and Y is of fognula II,ina
henyl - 15 carbam c
p&%}CHPESFnRﬁ%t hJEneEH} is of fa QI%]IIb %n 1nymore particular aspects thereof Y

i{ @f forh iR’ | (IFeRzed®b] t hi ophen- 2-yl net hyl ) - am no] - pheny

| }-carbamic acid ethyl ester; _
{2- Am no- 4-[ (5- net hyl -t hi ophen- 2-yl net hyl ) - am no] - phen

I%{béta%%ﬁg? %%0(%%691’[ %eq}{{fenti%fcitreelgfes to such compounds wherein m is 1,
R’ is bromo or chloro, and Y is of formula II, in a particular aspect thereof Y is of

formula IIb, and in more particular aspects thereof Y is of formula IIb', Ib? or IIb°.

In yet another embodiment, the invention relates to such compounds wherein m is 1,
R’ is Cis-alk(en/yn)yl, and Y is of formula II, in a particular aspect thereof Y is of
formula ITb, and in more particular aspects thereof Y is of formula IIb', TIb? or ITb? ,

and in a most particular aspect thereof Y is of formula ITb°.

In yet another embodiment, the invention relates to such compounds wherein Rlis Ci.
s-alk(en/yn)yl, mis 1, R® is Ci-6-alk(en/yn)yl or halogen and Y is of formula II, in a
particular aspect thereof Y is of formula ITb, and in a more particular aspect thereof Y

is of formula ITb>.

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 ITIb or IIIc.
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20
{2- Am no- 4- [ (4- br ono- 3- net hoxy-t hi ophen- 2-yl nmet hyl ) - am

wo pwiofdTenyl } - carbamic  acid ethyl ester; PCT/DK2003/000906
{2-Ainino 4-[ (5- phenyl -t hi ophen-2-yl met hyl ) - am no] - phe

- d ethyl
{pehtotis Spotent B Bemicngnisis o goheschyioyndeyatinptis 1

P PR B BeBl sy PR (o i B b e

mmlﬁaﬁmam}specpsﬁhmbﬁchﬁfmmma by 1yt IIe'st er ;
{2- Am no-4-[ (3-net hyl -t hi ophen- 2-yl net hyl ) - am no] - phen
yl} -carbam c acid ethyl ester; 30

I{lgfeféﬂdﬁﬁbr %g{r‘%() gmgéél:t' Qfl@mk?f@lﬁ?o‘i’ifr%!fa?e@ 1osieh TRhPldAMASH np-Ihp is
car

I gld,a%—gqq@ﬁfzprqm]a ﬂllompachLngrmp dmy th)er@lﬁMms]of forenyd Hics afidi a
I?QE% %Fticqlagta%l%é&t ﬁgy ] Ogm}’ilaszfl net | ryl)-ani no] - phen

yl}-carbam c aC|d ethyl ester; WO 2004/058739
PCT/ 003/ 00906 30
Inyetao pdsnhyhe innersisRaplaizs §o sishispmpoundsniliergihentyp is

I Ty

more padicdlag bspekt theteof Y imofiformula IIIb? or ITIb°. .
{2- Ami no-4-[ (5-chl oro-thi ophen- 2-yl net hyI ) - et hyl -am no
]-phenyl} -carbamc acid 5 ethyl ester. In one
I8yBEeflothel BRLbAVRAE NVOR ok Qf’ foFrﬁﬁlaQI @H%W%%tdxgg&% atom.
conposi tion conprising at east one comnpoun

formula | as defined above or a phar maceut: Ical 'y

a

ept abl S ereof in her eut
(B FERb R itent A5t ementt B gRuRoisia npfmore than 3 ary
gpims B defiidddrkdiy. accept abl e carrlers or d!Iuents. In
one particul ar aspect, the invention provides a
pharmaceuti cal conposition conprising at |east one
compound of formula | as defined above or a
phar maceutical ly acceptable acid addition salt thereof
Tiha camphendapetitd Dibivingelfst et phaemaGeuabENcob ARt Bats tMerboF are
H%e of nDre pharmaceutically acceptable carriers or

{2-Am1n0-4—[(5 -chloro-thiophen-2-ylmethyl)-methyl-amino]-phenyl}-carbamic acid
ethyl ester; '
{2-Amino-4-[(5 -chloro-thiophen-2-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-thiophen-2-ylmethyl)-amino]-phenyl} -carbamic acid ethyl
ester;
{2—Amino-4-[(6-chloro-3-methoxy—benzo[b]thiophen—2—ylmethyl)—amino]-phenyl}-
carbamic acid ethyl ester;

{2-Amino-4-[(benzo [b]thiophen-2-ylmethyl)-amino]-phenyl}-carbamic acid ethyl
ester;

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

ester;
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The invention provides a pharnmaceutical conposition
for oral or parenteral admnistration, said
w@b@aossaut i cal conposition conprising at | easPCDDE2003/000906
compound of fornmula | or a salt thereof in a
herapeutically effective antunt together w th one or
b ifabrentoedrmethaysthispbep? athethyamiey]sphenyl} -carbamic

éyi(ié’tﬁ?lte%ter'l n one enbodi ment, the conpounds of the

Jdnvention ’nay be administered as the only

Enbnaped (Seplicnyl-thildideh 2vaneHyDOAhido]-Bfenl T} -84 cid ethyl
enbodi nent, the conpounds of the invention may be

Qi ni stered as a part of a conbination therapy, i.e

DR BRI B0E 00 ORI k m_ni st.ere in

{f:onbi nat ?(gn Wt hhjg?ﬁ%¢ Q?ﬁ@%@g@ﬁ@%@%ﬁ“@? ][E aCHmg L8 ethiy1

esrpounds having e.g. anti-convul sive properties. The
havi ng, anti -

ects o ch other conpound . )
@%nvdﬁl%'f" 4‘3#8@8?‘%‘ BNy ?WE)- ety hiopksn-Frylmethylf-amino} -
Iﬂq@nyl@-@&ﬂbmtdeﬁ;ﬁj&ﬁ}'dé%{ér; i on channel s such as sodi um
{z%ot assiumor calciumchannels the excitatory am no

cihaninoy 4 @rimetbyhthionheeRadmethyraminb hphemyl jofarbivia acid ethyl
egt%Eeptors WO 2004/ 058739 PCT/ DK2003/ 000906 31 the
Inhibitory neurotransmtter systens e.g. enhancenent
{GFAGARRM-{ 6 s e-betizofinlaa GkadR ) SMBOT-pRingKEcABHAR acid ethyl
nmenbrane stabilisation effects. Current
°$96i - convul si ve nedi cations include, but are not

{bb@nﬁrﬁ)%{(@hio ﬂeﬁgﬁ. W&lﬁg@%ﬁ-@%ﬁk%ﬁ%ﬁ%dlcr ?ﬂlyl ester;

val proate, [anotr
{8thoswd-idromottbiophérr-2gaheathyl)aheno] ipdiefyl} camamReRiE cthyl
zoni sam de as well as nenbers of the benzodi azepine
8§ barbiturate class. The conmpounds of the invention
AL emERNA| (GaHIBH- - oA | ! . & B

{vol t age- g(gpelﬁ}géﬁit%ﬁ%%ﬂt %jggfl%ﬂrﬁ han néﬁgeﬁ'ﬂz Czdzllcl)3 %{cl)%%cd@ etc})lg'7 P
SHB i nvention are considered useful for preventing,

(BERM L ARG - ol eBer T febmgt aci aihy! ooter
{po«mﬁmmmswn&me}hjopmhz-@ﬁnémﬁ)-b’@%&ﬁmwem} —@%Eftﬂ}?eacid

ion channels. 15 In one aspect, e coirpounds of
iyl &s{¢% on have been found to have effect on

{2-Amino-4—[(benzo[b]thiophen—3-ylmethyl)—amino]-phenyl} ~carbamic acid ethyl
ester;

{2-Amino-4-[(5-dimethyl-amino-benzo [b]thiophen-3-ylmethyl)-amino]-phenyl} -

carbamic acid ethyl ester;

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

{2-Amino-4-[(benzo [blthiophen-2-ylmethyl)-amino]-phenyl}-carbamic acid propyl
ester;

{2-Amino-4-[(benzo [b]thiophen-3-ylmethyl)-amino]-phenyl}-carbamic acid propyl
ester;

N-{2-Amino-4-[(5-chloro-thiophen-2-ylmethyl)amino] -phenyl} -2-(4-fluoro-phenyl)-

acetamide; and
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pot assi um channel s of the KCNQ fam |y, in particul ar
on the KCNQ2 subunit. According to one aspect, the

wevpossTes of the invention are considered to PET/DEI0RI000906

20 for preventing, treating and/or inhibiting a
variety of disorders of the Tentral nervous system
Nu@nAmanosil Guehdorgithiopben-3-yhuethy Damicohphany] }eh3-dimethyl-
ﬁ&%#ﬁﬁ&y and status epilepticus; anxiety disorders
such as anxi ety, generalized anxiety disorder, panic
anxi ety, obsessive conpul sive disorder, soci al
]ghobia, er formance anxieé%, post-traumatic stress
AU AT agpsrt.dhe eqnarayndsafthe dellowing lisitand phamhasentitelly
AyaRe010 adlAGHbn BlIAGHEES egéefafe%?f ation anxiety
di sorder, agoraphobia and specifi ¢ phobi as.
Beborinh-Ag(Sychlbtoethipphpe 2vydisethf/1) tohehylrnens j-siengl) ecarbamic acid
éﬁ&sidered to be useful for preventing, treating
F8F%i nhibiting a variety of disorders of the

LAk -4 JE-MAbD-thBRERMySHER 9-%'1%'1%@-1)11%1%@ %anﬁhg LSk
such as convul si ons, epllepsy an tatus epi |l epticus; ™~
e§tr opat hi ¢ pain such as all odyni a, hyperal gesic pain,

hant in urgpathi.c paiin related to diabetic . |
BERPARERC Bt hiterdRRer el fmp Gy Eraimol Bhsid sprhnic acia
12684/ 058739 PCT/ DK2003/ 000906 32 anxiety
{ghggéders such as_anxiet{hggeneralized anxi ety

raBRfet-L Cplisme-thispher-¥-yIimehy b ssiive-phenplitcsibaemic acid ethyl
diegorder, social phobia, performance anxiety,
post-traumatic stress disorder, acute stress

{Q_e!étmﬁriaa‘ﬁh[(Gadjlm‘stZ‘hm_ﬁthodj/ébe]!i?d)@ﬁ]ﬂﬁp}iﬁéﬁ@iﬂ]ﬁ{&i{yilﬁ&ﬂinogphenyl} -
di.sor.der. Earatlon anxi ety di sorder, agoraphobi a,

. .S
C&H@HP?FE&&HBE %W o5 neur odegenerative disorders such
R P SRRy P AR PR EpryalE k] B
egigtephal opat hy and ot her infection-rel ated

ReP R TR B2 MR B0 eihkbohend pwigon acid ehyl

eflegut zf el d- Jakob di sease, Parkinson's disease,

trauma-i nduced neurodegenerations, and 10 neurona

Ry peimoxtil arme-Ssmnsthesy-siiepheas?-yimathsd)-sainofiphenyl} -carbamic

%g& awal. or by intoxication, neurodegenerative
|sorders’of t he peripheral nervous system such as

{PAmiTeA-HPailehpisthptep!yinety]) aindes]-phRaFIQ L iy acili Ry
cogpounds of the invention are consi dered useful for
venti ng,

{2-Amino-4-[(3-chloro-thiophen-2-ylmethyl)-amino]-phenyl} -carbamic acid ethyl
ester;

(2-Amino-4-{[4-(4-chloro-benzenesulfonyl)-3 -methyl-thiophen-2-ylmethyl]-amino} -
phenyl)-carbamic acid ethyl ester;
{2-Amino-4-[(3-methyl-thiophen-2-ylmethyl)-amino]-phenyl} -carbamic acid ethyl
ester;

{2-Amino-4-[(5-fluoro-benzofuran-3-ylmethyl)-amino]-phenyl} -carbamic acid ethyl
ester;

{2-Amino-4-[(thiophen-2-ylmethyl)-amino]-phenyl} -carbamic acid ethyl ester;
{2—Amino-4~[(4-bromo-thiophen—2-ylmethyl)-amino]-phenyl} -carbamic acid ethyl

ester;
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15 treating and/or inhibiting disorders or conditions

such as seizure disorders, neuropathic and m graine
w@aion/osi730r der s, anxi ety di sorders and PCT/DK2003/000906

neur odegener ati ve dlsorders According to one

{@ articul ar aspect, the comgounds of the invention are
oAERRs b e -¢1BY - hipphen-d sdmethyD @mipe lenksny i} rgrbanrie aii ethyl
Qg/or i nhibiting seizure disorders such as

convul si ons, epilepsy and status epilepticus.

{BeAminti- M(thmph&mBJyhnetbﬁb-mmtd]Qiheﬂﬁp%ﬁibanﬁdTﬁn@ PR Sand

f the i tion ar i dered useful for
@ T Eé‘e cHproghion elh%-d{ifs?‘fhylaﬁrhylmlﬂ&l@mdmﬂhaml%md
d@bg@gkﬂe pai n 25 di sorders such as all odyni a,
hyper al gesi ¢ pai n, phantom pai n, neuropathic pain
related to diabetic neuropathy and neuropathic pain

I ine. ounds of the.invention

ﬂé‘r%élg %?Pref:{ﬁ g‘}e 18%?}’3 oddr %Vd M3CPICH SOBRPTIHR COmEENERY
led3€loy conptuli tolf Rem A e%tchéﬁﬁécﬁé’do% lo$ a%HQﬁha%éutﬁ:ﬁﬁy &loéptable

general i zed anxi ety disorder, 30 panic anxi et

8616 dheseqfiie a danrpnenteally effesidvermount sagetiler pitbivine ot more

o raumati c stress disorder,
pg&g%{de% g?&‘ﬂ a@@@'ta%ﬁé/cam&gé} dli nt di sorders,
hypochondri acal di sorders, separation anxiety
d| sorder, agoraphobia, anxiety di sorder WO 2004/ 058739
Ipess PRSSHeY BPOYobe BentioRpiogidge Aphaimaseeicebsonapmsition on
BRP Sl $H¢% ecific
Cpﬂ%nl ag o %gét%él (lg %g%hgﬁlgs of t &éla?h%g%tﬁ%g ﬁgg‘?ee&fourt her
phemsAcdeticdly aseptabld axid pidemdalinberes fiaatthargpeubicalhoéftictive

i nhi |t| neur odegener ati ve dIS rders ch as
ARONRETe ‘ﬂgrswflﬁglé%g OfGﬂﬁWar?ﬁW Iy ae‘FF@F% CaEipIE Ppfliduents.
scl erosi s, anyot rophi c lateral sclerosis, AIDS-induced
encephal opat hy and ot her infection-relat ed

é’é‘fﬂﬁﬁp@ PER pbenn@eml; eampysitianifet bral onvparersers]

Erf ?tf‘q,t o#larj&j(? éhgf% ceu 18%1%0%%9&%? é{l ﬁé‘%ﬁﬁ%ﬁ% F@t !a(}g gr,%] gdmpound of
fdmmm:lirﬁer ngulcibered Ll mlagpmmﬂy effiéctive ﬁﬂloﬁﬁﬂtbgﬁﬁér with one or
n%{ eéeXC|tat|on states such as_in nedi canmen

't RBFERsPu ALl goqentablei cartarver dilusnisnot her aspect, the
i nvention provi des conpounds show ng effect in one or
nore of the following tests: 15 "Relative efflux
In bno algthodhhwnti(ﬂhmm}bmmdebf theVinetios neybeasgiigisefedt@he only

tl?erapeu 1¥alg/ eé’ecgve Cco 190%?13 at the target channel

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

¢ ion channels such as sodium, potassium or calcium channels

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

receptors
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"Maxi num el ect roshock™ Which is a nmeasure of seizures
i nduced by non-specific CNS stinulation by electrical

worean®s89609 " Pil ocar pi ne i nduced sei zures" Sei zZBCEDK2003/000906

i nduced by pilocarpine are often difficult to treat

wi th ny .existing antiseizure nedications and so
refl etg? llﬁlﬂh%gme@qotra@ﬁn@gerr Bsiensgg. eshincamest of GABA release or

“"El e STo¥ j = | d tests” and " Chem cal

seiz3?3@§§%8@ﬁ%§%4?8§953a9%he5e nodel s neasure the

t heeshahbraat stbilisftionadffedises are initiated, thus being
5 del s that detect whether conpounds could delay

é‘&‘r% PRI-CORVISiYs wdicationgrrdudeabutianeinotlghitadito ctiagabings ed

1 ' rogressi-on, as in [ m .
BP0 8l IDEae RS e b Slpommimice,
leyatirzneiamg [phewdeiny epirhmatchamnisastidaas vadli &¥aemB&s Wohe
2004/.058739 PCT/ DK20031/ 000906 34 According to one
BSR7QqiZATPine and fabitugke ¢lpss. i nvent i on, the compounds are
KCNQ2 active wth an EC50 of |ess than 15000nM as
nmeasured by the test "Relative efflux through the
Teenompenrdsrad]the nverttoni sse desiierddate it FanincrBashacion dioRdin a

i ar. aspect . of the invention, the
‘%gﬁ%%ﬁﬁgﬁaéFégkfﬂﬁﬁlﬁggpbe with an EC50 of |ess than
1500nM as neasured by the test "Relative effl ux

,lIhr ough the KON channel " which is described beI_ OoW.
ke corpppesial thg s prtionsae eqnsiderad usefbfir podventies, treating and/or

- i, Q4 . K 10 actiyve with. an
YR oty SIS 120N o PEA Bt
poResiai ohenredl fhicixas theK QNI fanki®y foENRInCdaAGInelnhi ch i's
descri bed bel ow. According to another particul ar
aspect of the invention, the conpoynds_have an ED50
e oo ol hhal Ach BV Y T bexe st g
petassiem chawtheof tha KON Famila sppaticuibr dihihe KONQR is@hunit he
conmpounds have an ED50 of less than 5 mg/kg in the
test "Maxi mum el ectroshock” which is described

According to one aspect, the compounds of the invention are considered to be usefiil

for preventing, treating and/or inhibiting a variety of disorders 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,
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, treating and/or inhibiting a variety of disorders of the central nervous

system such as:

e 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;
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bel ow. 20 According to one particul ar aspect of the

i nvention, the conpounds have an ED50 of I|ess than 5
worgiokigse7so t he "El ectrical seizure -threshol d tBSI/DK2003/000906

and/or "Chem cal seizure - threshold test” which is

described bel ow. 25 Some conpounds have few or

1:| PRKICEY diyordexss giehiar emrictys saherabizé@angety Sonslenfpantvamxiety,

?éléggé cﬁ'ﬁy@xl%lgg rﬁlﬁ]&gd%}é% c1af;1%h§§ d e{y%@c?r{n&hgee%g{?%/t\ﬁgotostﬂaumatlc
C o Nivess rdmk@rdeﬁ%ﬁte&ﬁﬁmldﬁhiﬁm hal@stABntARRT @RE 'I@b@chond%acal

half-1jfe and an appropriate clearance neanin
t hats ffjma STRAEALIOR japXigty Hsarder; agasanhiobias snealﬁce:tl)gg@s,g

f th 1 ent
conﬁ@l#gd’ éﬂneg%égea%l%y sf‘%%%}%}‘. gﬁ%izg-ls ?rﬁsr qlﬁe@g% l}ﬁ.ﬁxtupg’@p Sorea,
Sonmsltifle E&ieromemwmd)phi&aweraasdlabﬂﬁ AISS-HAGKA dnckpih C'hhy

b t an Qonv | sant efficacy and si de- effects S
S v@ﬁ fogge Ptsé §hgsPBRlopathies beipg exused bk rubells Viruses,

as h&@ega%eg BA3f DL PEANBIA M ERuTRBRULRS, Bease,

performance on a rotating r
coRpinsas’siisehse, ’emw—tmhib@d ixerodeiztndrations andd i n
Jati ent erm %Eﬁes t Q. be used before side-
D bR LB itiOR aleS By e miodicaeri TRy by
W {rtoxgsdiRet %&Ude@@n&é’c% %ﬁﬁﬁ;@?ﬁh@ ?éﬁe}%lfe}él %t@rv%tls gysgé?n such as

doses may permtted

efP@lé’H@Jrf@mﬁéhl@Smdméyne@ntldewmo woul d ot herwi se have
side effects with other nedications. Definitions The
term heteroatomrefers to a nitrogen, oxygen or

Amabtﬂmg‘ly,&h@mmp&ﬁdmf D@ oiBaN drefcbHiQed ﬁﬂa‘f&’lrfer piv R,
i odo, The expression Cl_6-al k(en/yn)yl neans” a

“@im@ a)d(qn inhibging digordsas pr eondiiogs siehais kginyie disprdarg. ﬁsd
ranched .or ranche
nE LT ity BEORER, b, WARBIE ot ARl
dnnukm$|ve including but not limted to nmethyl, ethyl,
1-propyl, 2- propyl, 1-butyl, 2-butyl,
2-nmet hyl - 2-propyl, 2-2-dinethyl-I-propyl and

M RfikYo-one pRAREME aspect, the compounds of the invention are considered to
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
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,
panic anxiety, obsessive compulsive disorder, social phobia, performance anxiety,
post-traumatic stress disorder, acute stress reaction, adjustment disorders,

hypochondriacal disorders, separation anxiety disorder, agoraphobia, anxiety disorder
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20 Simlarly, C2.6-alkenyl and C2_6-al kynyl,
respectively, designate such groups having fromtwo

W e00gi05878ar bon at ons, i ncl udi ng one doubl e bonPCEDE2@R600906

triple bond respect ively, including but not limted
to et henyl op but enyl®, et hynyl , propynyl and
dygitg gomeral aBed] @%frl@smdmub@ancs%mghm‘ed ahkiegrdisdrderead specific
p@b% scycloal kyl - or cycloal kenyl group. The term
cycl oal kyl designates a nonocyclic or bicyclic

carbocycle having three to eight C atons, including,

ut not limted to, cyclopropyl, cycl opentyl

QogHowps of theinyentionTre fltr@}emmuerqdytsbﬁléfqr@menﬂng, treating

boc cIe havi n
<A b e AnTRRARKE R Mol & PR e o na”
H/@tmgamf 9&&?@9 nﬁ@ﬂﬁlﬁ&ﬁﬁﬁé Qﬂ@&%phla GatwaﬁﬁblérMS AIDS-mduced

tst er with the nitrogen atom to ch
%Rﬁﬂ L@éﬁ’é{tapﬂe Gomrelatedenpenkalopaidies ??@E&ﬁ‘éﬁ@d(bb’ rubella
vlﬂﬂi!@@o{ HEREEGirises) %oﬂ@h&ghde)lﬁﬁ ﬁlﬂ(@l@%if: ﬁ'{ag&f’s' Peutzfeld- Jgﬁobsdlsease

further heteroat ons a nono c fIng system]l
Radﬂm pyisepse,draBmatindused ebmodmneﬂatmmn aﬁteneurdmam gen

bonat ons a d 0- 3 h sel ect.ed
5pa Rk biibn SR 3 BB wiisemont WHRFEMANY Byaeaatin e
azetidi ne, beta-lactanme, pyrrolidine, piperidine,
pi perazi ne, norpholine, pyrrole, oxazolidine,
thi azolidine, imdazolidine, tetrazole and pyrazole.
Y/ ' ens _such.a
o Sy he B eich 8y B CET Sy R8s BER e or more of
thefodlohvemetesind f ur an, whi ch are optionally substituted
or more  substituents |ndependently bei ng

h
\Ilﬁmy%lr o%??atlws e throngh the{ (N3 chagnel”

o T} M SRR g

acyl “Mmmﬁlmnceﬂeowelmk” - CO- NH- C1- 6- al k(en/ yn) yl,

-6- allc yn)yl).2 -NH-C16aIk(en/yn)yI
) N( ch 10]& 1S} g}ﬁ;l%p% ?,‘é ngpres dnduced By APRERIFLNGS, stigmglation by

- SO02-efebifaphdshan/ yn) yl, -SQ20- Cl-6-al k(en/yn)yl, -NH2,
- SO2N( C1- 6-al k(en/yn)yl)2 or -
S NHPTdeabpiat qu(denéd,m)zpkes”or two adj acent substituents
may tsogzet her . wi é[} qe aromatic group to which they are
erzures induced by pilocarpine are often difficult to treat with many existing
antiseizure medications and so reflect a model of “drug resistant seizures”

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

e  “Amygdala kindling”

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

stimulations.
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attached forma 4-8 nenbered ring, which optionally
contains one or two heteroatoms. 20 \Wen two adj acent
waealpgosg7aent s toget her with the aromatic gr oupPCDDRRI0GI00906
they are attached forma 4-§ menbered ring, rﬂlch
contains one or two _heteroatons, en a
‘Q‘R’ﬁﬁ‘ﬁ LQ( Ragts %*Fr?élaecbg)fo the gvgntion; theosenosnds aro ICNG2 active

e &@Hﬁk@ﬁﬁle@ﬁﬂm@lgom g{eg e Y At %gt ¢ gagivlq eeiﬁ?lix ’Slrough

0. Such two adjacent 25 su uents nmay t
the KMNQZ chapnel” whipipis desofibleCbelo ®H2) ni' -

- CH2- CH=CH (CH2) p", - CH=CH CH=CH, (CH2),,, -0-,
-0-(CH2)m , - O, _ CHe- O (CHR)p"-0, -CH2-0-CH2-0-CH2-,
A((Cﬁi‘tﬁlig fO'OSIe partﬁu(e@d@ﬁe@i’ ofthe 1nvelgi'@1 %&}ﬁ%ﬁ ave KCNQ2 active

ng:gl Wpo(qﬁlgf lgha.n_ NQOI(JM.as @@s}medl\lb[y theaBst- “Belabiv2 ):fﬂhﬁ tifidugh the
K@tr%zghéﬂé?) RhichS afribed: oW P2 MOl s ,

wherein in" |sl 2 or 3, n"|32 3 or 4and p" is 1
VP 4/ 058739 PCT/ DK2003/ 000906 37 As used
Aepine 12, #0hes PRrtkulAr apeeck pB heqnratiepl the compounds are KCNQ2

a@k&wﬁhk&?ﬁ Dby Ilé%grtf?ﬁﬂnﬁOnl\ﬁﬁqn surefl by the test “Relative efflux
yl car bony

cy cIoaII aryl 2arp
tlgpx}«gh ithe I&QR (Cbmnpﬁ)\yhlc]arshmagﬁbedrbeb\x@ 8-

cycl oal I c(en)yl -Cl_6-al k(en/yn)yl -carbonyl group,
wherein Cl_6-al k(en/yn)yl, C3_g- cycloal k(en)yl and

A&b@'ﬂdu@r i) aﬁéthéﬁ;ﬁdrﬁ@ﬁa@éﬂéﬁ@ of fie AR nti6h 'TE ounds h3ve an EDs
| 0-Cl _6-al k(en/yn)yl desi gnates Iﬂlz
06@%@8@ P smy/kgindhe fest ?Ma:gmnmlemshommmmsatemsd below.

including but not linmted to trifluornethyl.
Simlarly, halo-C3_8-cycloallc(en)yl designates
Aggor@ingyto lyearoften pyﬂtlc’@l@t B8PS WIHd hiéRdbn\hk RoRAPEwRSs have an

re. hal atons and .
BRg OF tﬁ%ﬁ E1edsd vetheiogt ‘Maxiwum dearosionks/ whiches idgsvaibed
b&3w8 10 cycl oal k(en)yl -Cl1_6-al k(en/yn)yl being

substituted with one or nmore hal ogen atons. In the

term C3_8-cycl oal k(en)yl -Cl_6-al k(en/yn)yl,
are as

al l c(en/yn) yI
A4S bR B Pl i eerTobeing copminds have o EDanof
lebythen X)tn@kgﬁi ek Earing) ééhzulre -threshold test” and/or “Chemical seizure -

hydr oxy- C3_8-cycl oal k(en) yl,
thréshold test” which is described below.

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 e. 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 a large therapeutic index between anticonvulsant

efficacy and side-effects such as impairment of locomotor activity or ataxic effects as
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aryl -Cl1_6-al k(en/yn)yl, Cl _6-al k(en/yn)yl oxy,

C3_8-cycl oal k(en)yl oxy, Cl _6- al k(en/yn)yl carbonyl,
w@08/08878¢ oal | c(en)yl carbonyl, aryl carbonyl, argi/pKE2008/000906

al k(en/ yn)yl car bonyl ,

C3_8-cyc|oa|k(en)yI-Cl_G-aIF?(en/yn)ylcarbonyl,

meappreddyqerfopmansg|ong(tetafipg rod. This means that the compounds will

R e .
affeatseréSech- Bldt¢Bndoniplithee WHR BreGRerlp Wl 8@lekic8R)B4 good and

cyan- C3,8-cycl oal k(en)yl -Cl_6-al k(en/yn)yl,
qq}éilmsﬁit@_@%%gh(@@ﬁﬁ Wyi:p pamitipRmekngthe treatment more efficacious

: = . [ . Qr P ich the
ey TR Sty e % A S PR,
as defined above. 25 The salts of the invention are
preferably pharmaceutically acceptable salts. Such
salts include pharnmaceutically acceptable acid
Péliitibg salts, pharmaceutically acceptable neta

sal ts, ammoni um and al kyl ated ammoni um salts. 30 The
Thederm betetoptont toferatcept@ghs ospgemorahlphheatomvent i on are
preferably acid addition salts. Acid addition salts

i nclude salts of inorganic acids as well as organic
Rdlo gt mdds ZRIGAY, 0bBY33 Brdrhd 6HI6d9.03/ 000906 38 The aci d
addition salts of the invention are preferably
pharmaceutically acceptable salts of the conpounds of

AR, LRI B L2381 L 5 L o

dreuxoi c, ascorbic, 5 succinic, oxalic,
bi s- met hyl enesal i cylic, methanesulfonic,
et hanedi sul fonic, acetic, propionic, tartaric,

TR tb&Y [0, G-ali§i tef& to U 126§ or .luﬁﬁxrah&led'r.%ﬁéj,l %E%Wlﬁg fom one

Cl nnam C, Clt_raC(_)nl (_3, aspartl c, Stea
th secenha, atging caslhistve, pachrdimpbenmoo lioited|toteethyd, ethyl, 1-propyl, 2-

benzenesul foni ¢ . and th hyl Iine acetic acids, as_wel|
O LSS 2B ac A AR BESAR oSt o2 Sk
pBoonot heophyl I'ine. 10 Exenplary of such inorganic

salts are those with hydrochloric, hydrobromc
sul furic, sulfamc, phosphoric and nitric acids. Such

b I t] I can, he.faorne nmet hods known to .
b R Rl S, BB o TR ot s i
fhartmaceutixCedrbyn adtas phelbli@gi s Gauble Hohd Of@iaBAE t@sle bond
addi ti n.s?h}s anlu?e_the pharmaceutical |y
respectively, including but not limited to ethenyl, propenyl, butényl, ethynyl, propynyl

and butynyl.

The expression Csg-cycloalk(en)yl means a Csg-cycloalkyl- or cycloalkenyl group.
The term C.g-cycloalkyl designates a monocyclic or bicyclic carbocycle having three
to eight C-atoms, including, but not limited to, cyclopropyl, cyclopentyl, cyclohexyl,

etc.

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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15 acceptable salts listed in J. Pharfn. Sci. 1977,
66, 2, which is incorporated herein by reference.
wo\b@a/05818ENded as pharmaceutical | y accept abl e BCT/TK2003/000906
addition salts are the hydrates, 20 which the present
conmpounds are able to form TFurthernore, when a double
el e substitenty tegethsamithahe yitrogeniatamad whicipthey steetatlsed

P R R e SRR, i S SRRV o8 2 or 3

l‘hsth&elﬁmra;tt&lds, thet! @mono@alit riak kystdiid folfed BEARER ratto(l?ns selected
gggs or mxtures thereof are included wwthin t

HOEHEAP Ry bnf icrihionatoms el §e3 haterpatonis églecthé\ﬁnomgNaS or
m ge
L i LRl S b P Wott B ROl piperidine
Maperadine, e phameepyofole, haapylriien thid/aUeint) iaiidazdQdine, tetrazole
¥ﬁfthergpr some of the conmpounds of the present
may exist in different tautoneric fornms and

it is intended that any tautoneric forns that the
conpounds are able to formare included within the
Thegpran eyl reiers i awomatic sysyems such as Pynidihe thiazdle, cxareyhdsyl,

i |
iRpnt L FobFYS b Pllal i i oplifhealh PN G wR e g e
bititesi
BT/ PK2003/ 000000 36 *t‘yﬁ?’f‘?ﬁ%gm LR T3
cyelogi @yl Gs- wﬁycé??ék(@a)yéwcdera@de@mh IorE1.¢-Jk(eném)yl, Cy6-

A0 T el o PR N, bk SR N

alt(en/sth) yDenNER €1 gratk(stgt)y B .Nmm%@ﬁ/yﬁmﬁ: -5k, khﬂcl(é@&ﬁmyl
rs i one e invention includes
g{)F' 1§ gﬁﬂ"”?@“@%ﬁ §8éﬁ 35 r?}k(ﬁ’i‘)%{lm oM 1S QD Ci-elk (ray ygy1): or -

JRRRTCG - AXEND$1; ofacenm ¢ forms can be resolved into
t he opt|cal ant'i podes by known nethods, for exanple,

twg adiapent aubhstitnents ruwa@geheumh the asahati grbey ofhich tieyae
ive, aci,d. i berating the optical
800 int 35 p i i, P PR Gotionil fputis opgentio - Y

héreddiens. met hod for resoIV|ng racemates into the

optical antipodes is based upon chromatography on an
optically active matrix. Racem c conpounds of the

SSERY resolved| their
ngpl)t i cal adéa{ﬁ? l?{tgs%égg&enqwg%g&r 1 de APt gro kﬂ%?a‘fvﬁicb Hhevare
aaacmtd fom 4 4-8 membaté sing/whide bpti@sll9 cofains bas stiwrhonat e
hg% T e 15 co ounds, of the gresent I nvention may

Syl ¥ domead By 4-8 atogss selected from 3-8

carbonatoms and 0-2 heteroatoms selected from N, S, or O. Such two adjacent

\J

substituents may together form:

~(CHy)n»—~CHy-, -CH=CH-(CHz)<~, -CH,-CH=CH-(CH,),, -CH=CH-CH=CH-,
—~(CHz)p—0-, ~0~(CHy);y—O-, ~-CH,-0-(CHy),+-O-, -CH,-0-CH,-0-CH,-,
—(CHz)n>—S-, —S~(CHy)xy—S-, -CH,-S-(CH,),-S-, -CH,-S-CH,-S-CH,-,
~(CHz)y—NH- , -NH~(CHy);y—NH-, -CH,-NH-(CH,),-NH-, - CH=CH-NH-,
—0-(CHy)my—NH-, -CH,-0-(CHy),~NH- or -O-(CHy),-NH-CHy-, -S-(CHy)py«-NH-
-N=CH-NH-, -N=CH-O- or -N=CH-S-, wherein m’¢is 1, 2 or 3, n’‘ is 2,3 0r4 and
p’“islor2.
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di astereoneric derivatives. Additional nethods for the
resolution of optical isoners, known to those skilled

WO poottioss73art, may be used. Such met hods i ncl udeCT/DES@3/000906

discussed by J. Jaques, A [let and S. 20 Wlen in
"Enanti oners, Racenates, d3Resqut|ons John Wl ey

Anpreddrein,Npgternygex refeggo )fom@;j; Csaalkg,en&ml)ylvzebmqﬂmm ds

p d fro
GERaR @R B B RahiT BRPE BN SRSt B s
@blohh@erpybéeahﬂc@wmgymﬁﬁoon%%@ﬁ pOfher&ifl 0, RLaBtEAVARA Cs g-
em cal conversion met abol i ¢ processeés
g&ﬁ% l‘@’éﬁ a5y are e‘lﬁﬁ‘é@ﬁl’(’f@’iecal ly active substances.
In general, such prodrugs will be functional 30

derivatives of the conpounds of the general fornmula I,
TMQ?I tetm hale- (E1Qsaajkdey/yn)ym dedigradseC, Gl-etlkCéh/Wﬁ)yl Beidg shisstituted w1th

lLa Co
B Se sty BEoPBr e et RGR! diitsd e gﬁ@?ﬁ%&%@ﬁ Similarly,
Hillbl C?Pk?cl@&l@@h dgﬁéﬁa‘{ét(l‘ cﬁ’xraﬁ((gﬁﬂji'e'u%e&g tgfed ng‘l one or

exa rugs

IEPrsé\aloepn atpgssndhh@ Cmf@maﬂr(ela)wh@l eaﬂc@amyrsybdeagianam 8-

SRR vorsted v h et BRALRE R anccr s brlagsnons.

to the conpounds of the fornulas I, the terns

epi | epsy. and epi | epsi es enbrace any of the epil epsies,
Ta g tepniCe- sscyﬁlealéfﬁeélgy If{rier-alkepiynbpt ¢ w-exsioali(ew)yt afdeCred

émKaMQHQQISéﬁquﬁgggboggague Agai nst Epi | epsy: Proposal

I'ni cal "and el ect roencephal ogr aphi c
cl assification of eplleptlc sei zures. Comnm ssion on
of the International

fi T |
}&@ssu icatio snuc Shy %égg/ ! E‘éﬁq(@w)al hwdresy-Cigayckatk(en)yl,

g‘lng'c)(g%lk for 5‘5?2\'/6?2—2%{ %;'P?’?gﬁ’?‘ ca | %@ké@?ﬁﬁg@ &% and
abge/ iyl earonyl r(bmcloajdifmm)sdsarbmﬂﬁhmhambnﬁs arfyl-Cag- o n
e
cpbuaamﬁyu hﬁc&bxyﬂ(l‘gfp-@ ba ﬁ 'Tl%.ro%gl dhis

i nvention are genera y u |ze§ as t frée base or

aélseldyn)fyﬂré?rsw&&@ealk@abylycyan@gpmaﬂt(@ﬂmt, cytrer-€of-cycloalk(en)yl,
cRaR-€5 S AbANRn TR A& D)y IRHR PRMEE:  alkc(en/yn)yl and NR1OR!-
Cs.3-cycloalk(en)yl etc. designate groups in which the Cj.¢-alk(en/yn)yl, Cs.g-

cycloalk(en)yl and aryl are as defined above.

The salts of the invention are preferably pharmaceutically 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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above. |If desired, the pharmaceutical conposition of
the invention nmay conprise the 20 conpound of fornula

WO 2000/088980i nati on with further pharnacol ogi cal PGT/RERI03600906
subst ances such as those desgribed in the foregoing.

he armaceutical conpositions may be specifically
flber %ﬁ? %‘{dgtﬁo“f %i’ﬁts ag Hednwaniign prsiprefgsablighasmpceaticallyr asomable
SUE Bf @S chi | - .Ul nopary, .t opi cal
(el ermpoRiqd of the i @lion S o idcidsy

intracisternal, intraperitoneal, vaginal and

renteral (includi supcut aneous, i ntramuscul ar, _
Bt alﬁrﬁé’gﬁﬁ“’, GRS P G sVt aleie)dhmatiq, beaepie asqorbic,
sut@hicl ouslie, BiennahyERkaidyRe, mdthad RS aceti
that the prefer r%d r puctryg1 ’vl\n?l I a%%lg% ‘?’S%B?%‘g&gg"%’gcr ggetic,
REOMaRc; igrarm galigydicofitrich glusertig, d adtict matie mandeRd, @thnaihe

g e ition to be treat.ed and the active .
R L e T R T R I LA
befzdnksudfonio/arit thesphgllink hosR AisCs P6IEad BB Qflﬁf&th’éo?ﬁ}éllib&, for

ed by

acco ce wwth this invention my be adm niste
eéﬁ@péfﬁa—ﬁrg O\gﬁEiOB]aYl@,ne-f or exanple orally in the formof
tabl ets, capsul es, powders, granules, pellets, a
troche dragees, pills or |ozenges, solutions or

Exgsptang pbsishiinorgenie salts an¢ thosswith igdieshiotie|HydfobrdMc, sulfuric,
6 .41 or oil-in-water or

04/ 058739 PCT/ 003/ 0009 . Of
Sﬁg%né’r"z S%QSB%’“? ‘?lij’_JP ¢ Ssg‘%f%s%md&diqunsﬁaltwqhﬁsf,onmdcby
nth@Raswa e eperddn skitRd iPfaAf F&t‘ﬁjléftekiﬁ‘{qﬁlgé] é’f I?hoa}maceutically

injection. Oher pharmaceuti cal ~ conpos
2petptablccinarganigdwiongasia aeid aditionciaitsl inctlidepies shapmaceutically

' .enqul.si ons . as_sterjile powders
oPAPRERRE R TR S Y00, A Bk oS livbieciay
refeeped.si ons prior to use. 5 Depot injectable
formul ations are al so contenplated as being within the

scope of the present invention. O her suitable
adm ni stration forns include suppositories, sprays,
oi ntnments, crenes, gels, inhalants, dermal patches,

Alsepintentied &t ghardaceuficatlyadctigataei6did GOMHOS bilisARS the MHERARLS
lL1.known in the art y be used, and 10 any
W Cet’rthﬁgléeﬁ?l}tfﬁmpﬁ?“%‘g@é%gﬁﬁ%foé@r riers, diluents,
exci pients or other additives nornmally used in the

art may be used. Conveniently, the conmpounds of the
invention are adm nistered in unit dosage form

F%{?péﬁg%e ﬁa&i%yﬁ]fé%%@ g}d i‘? f}hﬂl oarrf)algtla lgggtu(rjgtedar?r?; éystoe'moils
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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15 dose is usually in the range of about 0.05 - 500 ng

or even 0.05 - 1500 ng or 0.05 3000 ng, and nost
w@e@hessakd y about 0.1 to 50 ng of the active cPOPDKR2@3/000906

of the invention. For pareq{eral routes such as

inhiavenous, intrathecal, intranmuscular and simlar
t88 Hii 18 epagrtlothe splygted dpimys arg oensidesgdecquivaleme toothd ensadfated
/Ry - yed for oral adm nistration.
ZgﬁT(g CJ%%@%%%§9%$S¥§§R#ﬁWention may be adm ni st ered
alone or in conmbination wth pharmaceutically

%%]i(l:eg ble carrjiers or excipients, in either single or

% {fﬁ% cQfgrQinds offhe NEpsSRIFR¥EIHOR cantemgkaksanirenand such

REERUAL it $h tHRFoln YERbIMER (TBYen Bt bt
pih%gjrbmaceut1 i call yo acceptllél‘lbll%e({r{é:lae}l ?l?ﬂeoﬁlgerr%ﬁ%% ﬁ%g%r%in lggludes all
el isonsrssang apy mxtukeschereefinclvdmp sac2miamixtaresi pi ents in
accordance with conventional techniques such as those

di sclosed in Renington: The Science and Practice of
vamieyms & Belickd108d inkeihedpAcal BitipodE¥ kndWR By For
Co., Easton, PA, 1995. The fornulations” may

cXamplon P pepajatien of dissisrromeric saltytheteofiwith ge opticatylmgtive acid,

L B e T A

mBethdd &8 resolvang fa0gRates fﬂt@ﬂl@lﬂﬁ'tiﬂéﬂ%ntiﬂf@§ arbaséd e et C.
gg%/ be used provided that they are conpatible with the
CREImMYesPplYr FhMbertcally petivemastig caremiasompaunds af the pesorit

« . - y n
S e R A S PR G e L
cTystdlBrationmy deowt- taveates, eyeaxdeldteb yr canphvgsulfionartsal® The
ingredient, with ordinary adjuyants and/or diluents
Ao chT o SR BLes 4t Ferpied b tifosmation of
dsresthérn®rivh@lset ti ng machi ne. Exanpl es of adjuvants
or diluents conprise: corn starch, potato starch,

tal cum nmagnesi um stearate, gelatine, |actose, gunmns,

. | i ke. t her adjuvants or. additives _. .
ARt s s AT oLl ERRoR 30355 6 R geted n the
ait, 8149 be uBES Suh LIBRoUATHCURIS tidise distB¥edBy VTBGudR! AVEERS and S.

that they are conpatible with the active ingredients.
Bt 0 “dpprigmersat Racemates) and Reselutjens ofohnri¥ilehandbansalNew
Wikl1gQati ngs such as enteric 10 coatings or they can
be fornul ated so as to provide controlled rel ease of
the active ingredient such as sustained or prol onged

| ease according, to nethods wel | known in
(Sp%caﬁ‘y active compoulgds 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 functional
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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the art. If aliquid carrier is used, the preparation
may be in the formof a syrup, enmulsion, soft 15

w@ei0anssTe capsul e or sterile injectable |iqui dPGIIDR2@3/000906

an agueous or non-aqueous quyid suspensi on or
solution. For parenteral adnt’ni stration, solutions of
t he novel conpounds of the invention in sterile
aqueous sol uti on, aqueous propyl ene glycol, aqueous
vitamin E or sesane or 20 peanut oil may be enpl oyed.
Babngveomsntiaed ini@aidna ShaByngoRndy SRS fmbs 4 168 Rtk Ng
the active_ingredient and possible additives in a part
b lepsyand spilensicsreabracsjaay of gw,epﬂmseefsembpvc syindrarhes and
' j i t esir.e | ume
PR scllthsTblciila L0 BoRR 1P R phfE e prgpogal or
raviped emical and elbstroeAngphaloigtaphlcecladidichiioteof epileptic seizures.
onventionally.used in the art may be added, such as
Ry g pa i Teiodesy obhafmBRieRshL Sseve gainst
ke&di ; . | : M .
i B o R o) o e R el ey
Hreprsel o rvissd strssifivation fepilepsiesand spildptie sprdrogks) Cosemission

The agseous soluti.o are_particularly suitable for
oSBT oS8 i ERetof P Ttrbbofinbede Adiinst Epfcpsy.
Epilepsip@p89 so@n|3gadyyoni stration. The sterile aqueous
nmedi a enpl oyed are all readily avail able by standard

t echni ques known to those 30 skilled in the art.

Sui t abl e pharmaceutical carriers include inert solid

diluents or fillers, sterile agqueous solution and

Rlearneaceutioad anmpositibvent s. Exanpl es of liquid carriers
re syru peanut oil, olive_ oil, phospho i pids,
tcl°9¥p8 qpeof thag imventien ere gangrally utilaned o {hetfFael haseorasch

it @lceutRialy la8Edp¥abld & '. I '

D S PPLL AR R, Rep g F Yy Bt

apa¥. DK2003/ 000906 43 known in the art, such as

gl yceryl nonostearate or glyceryl distearate, alone or

mxed wth a wax. 5 Typical exanples of recipes for

It hesirk@) tHe bRdriaBeudikall dderpoBiViB A b 2 i¥&1tidS nia 'abﬁlgﬁ'se tht

Tabl ets containing 5.0 ng of a conpound of th

crppentd ohforarled imeeubiastiathwith further bhareracdogipaiynattive

sﬁ@gtﬂ}éleésdch%’s Qhogg de&%ble‘ & He ?orggooin .

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, intracisternal, intraperitoneal, vaginal and
parenteral (including subcutaneous, intramuscular, intrathecal, intravenous and
intradermal) route, the oral route being preferred. It will be appreciated that the
preferred route will depend on the general condition and age of the subject to be

treated, the nature of the 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 route, 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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Mai ze starch 30 ng Hydroxypropyl cellulose 2.4 ny

M crocrystalline cellulose 19.2 ng Croscarnell ose
wEoaitsa7Iype A 2.4 ng 15 Magnesi um st ear ate 0. BdT/DE20B/000906

Tablets containing 0.5 ng of, a conpound of the

i nvention cal cul ated as the'free base: Compound of

P water ¢, watgin-gibliquid ewglsions, dixing, symiszeics mapacrenterauy in

tﬁg’ fcﬁnf@f so@?%‘ng ?cﬁﬁe] ft?on%g elyl'pﬁr A %‘%wﬂ ét)lng)%ﬁﬁgﬁl% RS parenteral

dﬂhgms‘a‘amnn mtinde disper6ions sﬁ@enﬁbnsﬁ)ﬂdﬁﬂﬂﬁ@ﬂbta%'%l% sReile
ound of_ fornula I nmg Sorbitol 500

R?g‘“{el g &h}d?%&]ﬁfg‘gtﬁw}l gteri] ed}ll?gféblwowgloa PcHspsrsign pﬂr@r to use.
a
e B o S5 R R BB sy o pr e

[weRst mgentSmo @Iﬁmr Btmt@dnjadmnﬁtrﬁldl‘gfonyfﬁtrﬁludla ldullip d3ttofPesdprays,
Sol ution for ect ont ai ni_ng per millilitre:
bl BT P PR R TSes. my

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 usually 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 multiple doses.
The pharmaceutical compositions according to the invention may be formulated with
pharmaceutically acceptable carriers or diluents as well as any other known adjuvants
and excipients in accordance with conventional 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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Acetic Acid 0.05 ng Saccharin sodiumO.5 ng 10 Water
ad 1 nL 15 Preparation of the conpounds of the

WO pwenss7en The conmpounds of the invention of tPEI/DK2003/000906

general formula I, wherein Rl, R2, RR%R3, X, Y, Z
and are as defined above 2t are prepared by the
g@llsn the artepatdete ntag @b g. e prepared mgmxmgdha&tﬂzeslsgrb&ie@k with

PCTI 2003/ 000906 45 W H. N©
Qﬁﬁ%%”é AR it o Y pwpmmesona e exorg o

&d)nvelﬁ@élgl\%leftuzg 1T51aNd(1§ﬂ)13 iEIX £9e§ Bﬁa%ﬁa%ics’ %ﬁl%%ﬁﬁh%xgﬁnséz Ebrn

WCh,g}qtzpqo sfarqyy, selqum),qnaepesivm piqaR)ie; gelRbine yad:’wsel gﬁlr(ut -aniRkfhe
ei%mefgfﬁerégﬂvhms St aitives usualﬂ(yused %\Ior suclﬁll purposes such RO

colourmgs 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 administration, 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
glucose. 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 carriers include inert solid diluents or fillers, sterile aqueous
solution and various organic solvents. Examples of liquid carriers are syrup, peanut
oil, olive oil, phospho lipids, fatty acids, fatty acid amines, polyoxyethylene and

water. Similarly, the carrier or diluent may include any sustained release material
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HZN H PG-N XI H XIl route B NO2 H X/ (Z)g~ R3 H2N
VIl 5 (R5)p (ROMOO w(R5)" wilallla W

WQOM40886387 39 PCT/ DK2003/ 000906 46 In the bel orCT/RER003/000906

RLRR R RBR4, RSR6 R6' Ig R7, R8, RO, RO' RI10
R10Q' ,. Y, Z, W in, n, pand gq are as _defi ned
1%‘88%?16%6 %‘E&r?ﬁéh ey erryhpenogteamteor slygenyll distsarate salene or mixed
whiepafagd according to nmethods known to chem sts
skilled in the art (v. Bebenburg et al. Chem ker

Zei tung 1979, Sonderdruck 103, 3-15) and as outlined
bel ow. Conpounds of the general fornmula IV are
prepared by the reaction of 4-nitroaniline 10 with
Bypidah bt @nflbLEMt leOipBY fob the BRGNS ofS i Yows:
limted to, acidBchIorides, aé%y) E§§h1 S%Bﬁ§8$§m°W&
i odi des, sulfonyl chlorides, isocyanates, carbonic

aci@ an ' . . act hvat esters nd.al kyl

nal -  or ets E8uinn S0 W RsTiehas abfforontion cadeled as the
such afedbdsal kyl am nes, potassium carbonate, or
[ithium,, sodium, or potassium alcoholates, in a

Sui tablngo@BP‘%lrﬂf,fO@Wblh as et hyl acet@mg, di oxane,

t et rahygdypfddr an, 15 acetonitrile orﬁ?iethyl et her, at
a suitable tenperature, such as roo W@nperature or
ref | ux Meirpeteattur e, achi eved by comyemigi onal heating
or unde% drP crovaye irradi ation, followed by the
reduct i ORSFYRIARYIRFIHO e gr oup with 24t abl e reduci ng
agent, Msbcrdsallin@démmdi t hi onite,;giyon or zinc powder
i n aqueous hydrochloric acid or hygfog n gas in the
pr esenderosfargeledetSadiven Ryplr Agenat | @t mgt al yst such as

pal | adil\ligéﬁ)egiug‘%tiea\{rgtteed 0.84 mg

2) Tablets containing 0.5 mg of a compound of the invention calculated as
the free base:
Compound of formula I 0.5mg
Lactose 46.9 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg

3) Syrup containing per millilitre:
Compound of formula I 25 mg
Sorbitol 500 mg
Hydroxypropylcellulose 15 mg
Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben 0.1 mg

Ethanol 0.005 mL
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20 carbon in suitable solvents such as nethanol or
et hanol, at a suitable tenperature. Conpounds of the

w@emwensd73d ormul a V are prepared by the reacti onCDDK2003/000906

conpounds of the general fozhnul alVwth a reagent
form ng protecting group oh the aniline group, for
exanpl eF3rPWal i c anhydride, in a s@Pfaig e sol vent,
such as I tic acid, at a sui tabl e
tenperats%rcg.&ﬁ%%)oﬁ%%ﬁnds of the gener(g ormula VI are
pr epar eWatgrom conpounds of the gengrmini, formula V by
nitration reactions known to the chem st skilled in
the art, such as reaction with fuming nitric acid, in
sui t agbiau : jal.acetic acid, at a
420 sui t abl g@gﬁp@g&gﬁ;&g@%@%ﬁ%ﬁ{a@% 't he general
f or mul aCutnpowndofifospaa&d from conpaufhids of the general
f or mul a%é%ito deprotection of the asgi | ine function
with hydrazine hydrate in a suitabl®e' ™ol vent, such as
1, 2- di oxa#l, A@ll a suitabl e tenperajgs g W 2004/ 058739
PCT/ DK2003/ 000906 47 Alternatively, cgrrpounds of the
gener al S36h#N 9dAM can be prepar ed.Fmgm 2-nitro-
1, 4- di arjypgbenzene in 3 steps as shgq@ tn t he schene
and as described below. In the fi@5t ™8 ep, the less
hi ndered and the nore reactive aniline nitrogen is
protected with an appropriate protecting group PG
[Protective Goups in Oganic Synthesis, 3rd Edition 5
T. W Geene, P. G M Wits, Wley Interscience 1999]
such as tert-butyl oxycarbonyl group (a Boc group) by
the reaction with the appropriate reagent form ng
protective group such as di-test-butyl dicarbonate in
an appropriate solvent such as acetonitrile and at
PRppirafion af thd widd o€ tf i Vésynng conpounds of the
general formula Xl. 10 The conpounds of the general
formula Xl are obtained from conpounds of the

r ; e reaction wi.th suitable
Tg?gg@?é‘ﬁ%@f@%@%@%é%ﬁ?ﬂa ’%%mutgli) g- X group such
wasreid Ry) R?, 8% R*pK, WeZan@glayd acdifoe@bbdve at es or

car bano {) chlorjdes, acid chlorides, acid brom des,
alaecnfap%re% Yyehe methodsasyepressnise e the, scherpe yshastdsscribed below:
carbonic acid anhydrides, activated carbonic acids
with activating reagents such as 15 carbodiim des or
ot hers as known to chemists skilled in the art, in

sui tabl e solvents, such as acetonitrile,
tetrahydrofuran, 1, 2-dichl oroethane or nethyl ene
chloride at a suitable tenperature, such as room
tenperature or reflux achi eved by conventi onal



heati ng or under mcrowave irradiation, wth or

W t hout addition of bases, such as nmagnesi um oxi de,
w@eiasss7am car bonate, trial kyl am nes, pyri di nePGI/DK2003/000906

sodi um 20 hydrogencar bonate as desci bed above for

conmpounds of the general 46ornmula IV. The protecting

group is renoved by the hods known to chem sts

skilled {n the art. | Iqubar% t he Boc group aﬁ§~/1z)

be of @avedzby treatne i t KK an‘agpropriate &cid[f fof X “9%s
ample' trifl uor oage cid, in the abséehce

§2 sence of sol vent?such as nethyl ene 25 Qrijde or

tol uene at the appropriatea@vtenperature fu (1)}
conmpounds of the general fornmula VII. Preparation oY
conmpounds of the general formula VIII: 30 Cbnpound% of
the general fornmula VIl are subjected to reductive

al k tion reactions, known to the chem st skill egyi
fOtipe gener al Qul ae Haj of

the ‘ar2l with al dehydes @ i) _
|1 laNiverdZh s, W m _ARa Xp(zyqeRgsréfeipridoed X7E s
_aha usi ng reduci ng ag such "as sodiu
Y ﬁbro ydride or sodi ya obo§ﬁhydride in uﬂiable
|
S e

ZTS

ol vent Yidych as nethanol , anol, tetr r ofyir an

wat gr, di oxane or mxtures thereof, with or WO

2004/ 058739 PCT/ DK2003/ 000R96 248 wi t hout addition of

catal ytic amobunts of acid, su as acetic acid, at a

suimngke tenperature, to fagym gonpounds of the

gepkr f | a M1, wherei s dr ogen.

Al na9§ve‘prconpounds of] e Qéﬁgaéﬁ¥%tructure VI |
~~¢ansbe reacted with a 5 of the genera

st ructhrdsRIFR*stH) | 1a inl a suitmble solvent, such as

Rfet hanol, ethanol, tetr&lydrofuran, dioxane, xylene,

or m xtures thereof, with or without addition of

catal ytic amobunts of acid, such as acetic acid or

at a suitable tq&perature,
oNiy i m nes, that 2

¢, sol at ed by H
§tallisation or aporation of the @ x THEN -,
Fnes can then $1t% 3 ts, 10
such as sodi um bor ¢hydri de or sodi um cyagoboefohydri de
in a suitable solvent,ysuch as methanolf etfanol
tetrahydrof uran, water, di oxane or m xtures thereof,

to conpounds of the general formula VIII, in Rl
is hydrogen. Optionally, for variation of mﬁﬁ%ﬁ%
obt ai ned conmpounds of the general formula VIIl 15 can
be subjected to an additional reductive ayl ati on

procedure using suitable aldehydes ane
agents, such as sodi um borohydri de or

®9),
\@%o &), o

W

ITa IIla
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cyanobor ohydride in a suitable solvent, such as
nmet hanol , ethanol, tetrahydrofuran, water, dioxane or

WOorRool058339 t hereof , with or wi thout additi on of PCT/DK2003/000906

catalytic amounts of acid, such as acetic acid, at a
sui tabl e tenperatyre, as, desc bed ab(7)ve Th|§
IErﬂéR:@‘ElWean/@féhnRallﬁo Be R R}, |deRouR iRLR% BRTRYRY, X,

Vi t wi th al dehydes of the
irf?fvéﬁ?q'f ﬁ&%ﬁﬁ@%@’# g'[nggalﬁvl ®a. Alternativel y, for
varl ation of Rl, the obtained conpounds of the general

formula VIIl can be subjected to an acyl ation
reaction usi ng suitable el ectrophilic reagents, such

S L A AT -

chdaisty sinllet inbths e, (vsBeHsm]hargt ¢ti ad| Rhydmiken ZTedrmng MOTHSSondBdruck
h sodi um, or potassium
@?Cgﬁgf‘?ﬂd}e@ oqlﬂlegtbgiﬁ’“‘i abl e sol vent, such as ethyl

acetate, dioxane, tetrahydrofuran, or diethyl ether,
at a suitable tenperature, as described above. 30
(oanipsoiadsl of 8fc gener ngm I erenpriepareX by dhereaotioredf hylitroaniline

d f _th | . f I
V\I;lﬁ'? Elﬁ%l'bgeu? at{ﬂ%%ﬂpoug%esﬁﬁsg s ctélb% bglg of E]gntgg Eﬁ)nuLﬁ??d >:/ lorides, acid

bddnhfﬂe@,nadl& iodidey) saffonyi EHlof@yd &ocydhaR@UBAYSnic acid anhydrides,
aﬁg %ﬁhl oric acid or acetic acid in the absence or

ederss andpllgd halo-fsmiater with g itheut e radﬁhylen off (asas, such

e .

altqphpkagaen at iacsuitelale adojeht, ssuuch asethyl haethite) ndioKanas tdthadl @@ furan,
ts such as net hanol or

) a[ g&h k%J/ sol ve

Eehae B oty Cth et % YiRRs ERUIRFIAILEr b, asafoopm temperature or

r&fth féﬁip%ratﬁr@ NREAEYHE coﬂéﬁtlﬁﬁﬁ bty r%@oﬁiﬁgﬁvﬁye%radlatlon
i denti cal to conpounds of i nvention of

f@’é%@f?(hby tler rediiciion, ofthe ngiangiRRp avith mu1t®ﬁaerddycing g:gmt such as

B ARG TR sirimmd gttt hTort s pLRrpgen eas

ih $Shepleséied (TGS taBIRChy\WicRatih aftflystQRbh @8 %bhé/dlﬁ% orPh&ivated
not hydrogen, are obtained by the reaction of

cABRP o i iabist solyeats syethes mpthpedl o btanol, atwtrsiteble takiparature.,

not hydrogen, by using the follow ng nethods: 10
Introduction of R2 by a reductive al kyl ati on procedure
Gesipogmdsibf thial @na’aﬁ fhyndesVairel propefbd Gynfie 2GREbS of Tofpodils of

odi um. hor otfglldvt or sodjum cyanoborohydride in a
the general formu 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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sui tabl e sol vent, such as nethanol, ethanol
tetrahydrofuran, water, dioxane or mxtures thereof,
wWowaoh/os873i t hout addition of catal ytic anmount sSPOf/DEE0d/000906
such as acetic 15 acid, at suitabl e tenperature, as
escri bed above. Cptlonal i nt’roduction of R2, by an
‘g]&?ﬂl@ti“fﬁlﬂé |compeedsiof éh%ellaynahfqrmnlapVH canlbe prepa;nedl grom 2-nitro-

B A T RN LN B sy eio0e o sy 2w ot e

fivel stgntthe mwhn@aredrmdma ﬁiore ﬁab&mlmhﬂeerhﬁ qg ﬁxfo%l%c?éa with an
20 wat er, di goxane or m xtures thereof, or wt

WP Pratecing gioyp PO [Brerastte Goupsisi @gawébrmézsszaéed Edltlon

d
Y SGrdthe 0 MBS, WAERTh@kcRee Aol SR A LRO RS payhony!
grewxta Boc greupdysthe tanbtien with @et dpppdpriaietresi@agRiintng Hoebtive
as _aci jd brom des, acid iodides

&R Bl BE%’”’! ﬁli‘e‘ésff ‘318% onag g agy W?OPﬁléTecﬁﬂlfV@Mﬁuﬁh asacgiqrtitrile
anbat asiHbii 28 1edpeP AR Furnifly Bthpolh® Ag)f e eﬂﬁ?ormulaXI

pot assi um car bonat e, or lithium,
pot assi um al cohol at es, in a sui tabl e soI vent such as

f di et hy|
et rBERA i bl Ml Phfingl B Grmnsuateobe.
g8flerTbfonatrhi XI B0 eidtien withtsﬁ@abm@aeét@éphfwﬁageﬁtsl fonMg .
(2% i s hydrogen, and where R2 and optional

T

XW as glkﬂ' By ex ]pqﬁgogybgtgioroi‘@mhatasor carbamoyl chlorldes
aEﬁlrcthl(g}&eXl &ﬁ%ﬁi@@&yemd 10%1degtsﬁgtgﬁ)ﬁe ?‘]}%@S%WE%P%PS 3 onic

reduction of the nitro group,
acldemhgdriddsj ddtiwated narbbeic acids wiihi &tlﬁz[tﬁigﬁ'@égeﬁ@ SOEIOMP 1S
ved after the. introducti.on of and optionall

%%8591% ShAGE A5 SV (e Besis els@?@ g ﬂi@ﬁﬁmm@bb@@)é@ms

|
Sg%e%%%ﬂgs&s t%grﬁg%lrﬁ'g ﬂl?naglte E 8‘2 dd1£1‘ﬂ& bt %ﬁfﬁﬁlﬂm{i LARHAL & a

suitghle teghpierptariesugh s amnomnpemde oe teﬂm aemeum bmméntamal

P e e
1ﬁaghésimd>xkx1é ﬁéﬂﬂaﬂsﬂm earbhaté hﬁalk?ﬁﬂﬁﬁdsn}%rrm{bz& sbéhum

al cohol a suitable oxidant, such as
@rﬁ?@ﬁmﬂ?ﬁdﬁépv@fom eprapeiinds of the general formula IV.
met hyl mor phol i n- N- oxi de, pyridini um chl orochronat e,
di met hyl sul f oxi de/ oxal yl chl oride. Alternatively,
The ppoectiy grbup eepenal Bl the aidhd@&knbiva t88HerhistsakARA iR e art.

ar ed fornyl ati n reactions with dichloronethyl
IIEB?‘@F HE%/ By grciup AR Pelerped F%W@Wﬂbal(l@mgerl@@ acid, for

e@impl@'tﬁﬂu@éﬁ‘éeﬁc a@f?il b thd FBEn¥Obr M’eséﬁg of E&O&E H[F gs methylene

chlonde or toluene at the appropriate temperature furnishing compounds 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 IIa or
ITTa, wherein R>, W, m, n and p are as described above, using reducing agents, such
as sodium borohydride or sodium cyanoborohydride in a suitable solvent, such as

methanol, ethanol, tetrahydrofuran, water, dioxane or mixtures thereof, with or
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Prakt. Chem 1997, 339, 277). Alternatively, conpounds

of the general fornmulae Il and Illa can be prepared
whgooaesdeds known to chem sts skilled in the apcT/DEa@h/000906

as deprotonation of a heteg&aronatic conpound with a

strong base, such as al kyllithium and subsequent

Wighowt iadhitignt of setalytie ramadwptst of meidi duch Ab tasetiateidelay a suitable

PR, Sl e8P0 L G 1R A e

the art, such as hal ogen netal exchange reaction of
het er garomati ¢_conpounds, such as

@?l og%.en substi tuted L
BHAEY GPmpewidged thoygenernd siraeture BH aanthe raacted with aldehydes
dgﬁ%@%&&&ﬂ%uﬁ@?ﬁgﬁgﬁﬁ? 81S (1o} irf"?j isgillt%?{y% Lt QiU R as methanol, ethanol,

magnesi u e or magnest um
t@trahydredigtian.e tipxang rpytemedsr afixtures {hereef, akith @t natleait laddition of

and llla can 20 be prepared.by nethods. known to _
SR B0 o S8 BB L ES S AR e re, o o

sultap henpsadrg] tBeBARtiiRRN ﬁﬁ?%aﬂ“ﬂer‘iss’l@%ﬁpﬁp F%ystallisation or by
chloride in the presence of N nethyl-N phenyl

evaparefifrdel (hei segvast. Bie ingingy ean Glen o red@otd, using, red8&ng agents,
A ST BT 5oy R O s govens, s

aExartagsl, Ahalof! iy, daharWVelickaabt & nEdues: ahdtbof, to
Sci ex APl 150EX i nstrunent equL%%qql wi th | onSpray
coBRP RS o dhoskrnggd srmuda BRL sylerqioR ichydregeam  Col unm:

30 X 4.6 30 nm Waters Symmetry C18 colum with 3.5 gm
particle size; Solventsystem A =

Quetoerlly, rfof VariatioacdtR's tiecotdaindd BorfpQbds a@lﬁdtzd?:geglerécl) f%rér;ula VIII
wat.er/acetonitrile/trifluoroacetic aci 5:95:0.03); .
Rt W0 SUDIESIAL AP Ht &éﬁslélﬁ?alete&wttyﬁ <y ltigiy opracadyrer geimg psuitable

idéhgad¥ e Sre@Ring Waidhtd EhaW 1At & ddfm 2 %gh Ade PYE | Lydi
aWas§1det erm ngd bygi n% egratsi on of the UV (2 nem and(y i
cragborqhydade The sugeldatsolyant iswehsay ®bthanol, B}hanole tetrahydrofuran,

ressed in m.nutes. 04/ 058739 . PCT/ 003/.000906
B SRR b R B Werptlr P o Bl ehaddien P FER S ATRES of
aSiBuchnS tabetiteatid, abalstitble Rfhperatid® afdbstMbe O, Thik Bréedure
m particle size; Method: Linear gradient elution with

°B0 s A be sarigd pb-tuatier e st redwctivetalicdatianovith aldehystes of the
1.0. ion collection was perforned by
gé%?rIZIt %C@v&&g@f&t ion. 5

Alternatively, for variation of R, the obtained compounds of the general formula VIII
can be subjected to an acylation reaction using suitable electrophilic reagents, 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
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
zinc 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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1H NMWR spectra were recorded at 500.13 MHz on a Bruker

Avance DRX500 instrunent or at 250.13 MHz on a Bruker
WA 0268878Nst runent . Deuterated chl orof orm ( 99P@EDK2@B/000906

di met hyl sul foxi de (99.8%) were used as sol vents. TMS

was used as internal refere‘}‘?ce standard. Chem cal

% piiifable,/Aydiegengtien extplystsesll dsrpaplpdmmadniestivatdtecdBon in suitable

Jo%h%%@lg Q%Eh%ioﬁt i egﬂaé}o?rog W_lé er%@@@y%tpmf{nt : gqll%q%%e:a |aggrf1 SI&table
temgemﬁiret’ﬂheqmultmngmﬁcﬁmds E!re1d$iﬁiéhletb,coﬂi§om1&%{tih§ invention of
ddd = doubl e, doubj,e doublet, dt = doub]e

bl et,,
tﬁ? gﬁiﬁ‘gi‘ forggp la Iywhaspia Riland RY are hydrogen; gndewh@femR R’, X, Y, Z,

dnlligPABhS defidel abov| tiplet and b = broad singlet. In
certain cases, coupling constants, J, are given.

Melting points (Mp.) were recorded on a Biichi B-540
TRt L Pee Dol ATRG Dhatyron Bl dbanh s exhyhere R and
odSibRAlly RZNirk 1ot ﬁ?dhlog&? drd ggtaﬁledaodJ the TRhotiohSof U FHRUNES of the

in ethyl acetate

g$nerebroply & mbbm RelS(ISE hgdnagen, by 9Siig tind followimnidettiods:
Ethyl chloroformate (252 nL, 1.45 nol) dissolved in
ethyl acetate (200 nL) is added and the solution is

Intrbducgion fofIR* BhBa Redictivarhik gmmﬁ PRRRAGE Yshrg sﬂi‘tﬁbl@‘ df&éﬁ'&&es and
'a(?vvashed with 2M HC and brine” (30
q.

CHE ERRISMIUCH N é‘?ﬁh@@nb@fah idenow sedivmt Qymbbmbydmdae in a

sﬁft lﬁé gk%llve\ﬁglnéﬁgglt iavg‘{let}d 1oL, %aﬁlélt Bélcgahyglgylﬁgégnwg Hgi%jxane or

Iﬁﬁtmeﬂtlthbﬂeef Wikt aireitheut hyditiogen aztt@l@tl@ Bmouita of agilPRicAtaY Scetic
temperature for 12 hours.

H2 = 3 at anbi ent
a%ﬁeatrﬂ%t@rg tgrgp?rﬁﬁuf%@§ee$ﬁb%@9vee| ite and the sol vent
evaporated in vacuo to give 118 g (90% of the title
conpound as cryst aI line product. LC M (mz) 180.9
Qitanpt intRduct®n6ef R nby ti sl o QDGR ive lalRatidn pidkdure using

sl (ltettys” S T6ing 38 Foiids v atihebidgotipaodium

cvasobRr R aries il B safalfb3bRe/y %uélﬁ@ir@&anol? @flﬁﬁblg‘ Qetra'fr_llydroﬁlran
phenyl)-carbam c acid propyl ester. Yie 98%

WatgClipxangonmixtures Fhereof] qrrwittory additisd of batalyky ;amounts of

oS i 260 ik 3 sl e st fipyf dove 14 (T

Alternatively, R* or R? is introduced by an acylation reaction using suitable
electrophilic reagenfs, 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 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.

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 zer¢-butyloxycarbonyl
is introduced as R’ before the reduction of the nitro group, by methods known to the
chemist skilled in the art. This protecting group is cleaved after the introduction of R?

and optionally R? by known methods.
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(4-Phtalimdo phenyl)-carbam c acid ethyl ester.

(4- Am no- phenyl )-carbam c acid ethyl ester (118 g,
w@2@®3/050B89) is dissolved in glacial acetic aciBCT/BK00B)N00906

under nitrogen and the mxtuge is heated to 90 C

Pht hali c anhydride (102.0 g;” 0.69 nol) is added

PO of dhe gererd dformwlae dk anddIfehare meamirédoby Standarkepéthods

o Chl Rl AalIPNR e G | 38l | oued to cool to

erature Bftated solidis
filtered off The solid is washed on the filter with
er. (2. L) followed by diethylether (3 L) and then
1%\%[“@801? Rf aatBoxwiceacil ester gvithePnpppropriate Tediabes agers such as

NSRS e b o

Wiy 2H) suitabBA @dnﬂanfz H)sucl . 58 (tédfaprzwlamﬁmamm 1Cpefsebélebnate/N-

. The follow ng
Z%ng’sdﬁ ar echF‘ﬁ néﬁs’fnan a?}%r@ 0@&@,62. orflimethylsulfoxide/

d@:ﬁ?ﬁ%ﬂ&%ﬁ%@%&nﬁm&? @%@ggb%é S)‘P%ﬁlu%:agf%ae{md BB can be

mmade%tbwyfor@yta@pn reac(twnphmh |dmmmemhmyy Imetylaethariand titanium

est er S ded in
%%1'1 a d%yd:Gé ?c’sce aa’l ygﬂﬁ_)cogﬁ &Bﬁé)\f‘gsv %’Ssgg:n shaeqel plgal /.
H’ﬂalar i@hens 1697,13892 2mg A@teﬂﬂatlmz) cafpdundadaeaft SRR fSEnulae 11
over. 30 m nutes at 90-95 e reaction mxture is

an dilasqany hecprepared yonethedsy mombm cligmeists sbilled indhe art, such as
c@ t@rﬁ& oh %?‘E%[éé}dﬁcﬁnatf@ %luhh %v%% Ss?rong%(asieoguc{ﬁ_l ¢ ?lgyﬁpthium

acetic aci

andtsabse(qmeﬂi)remMndmdt hWelﬁrhetlhnydrrﬂa)md@ n%%d‘iﬁatf\;elj ﬁ)’ompounds of
% of the

e ereTilofotfia T8 450 eichb hesapraed B methgds Kpovgeep ghemists
s(dg%éﬂ) in &8 art %u@ff1 a%ﬁlogerﬁr%zé}@@ ggﬁc(tlgé dgfsl%ef_ﬁ)ge%ag)gtltuted
h(eﬂ?d‘@ﬁroﬁﬂi)lc Cemp5ur(d$d sudHps lﬁmﬁﬁlgs (8, iodides, Nb*}) theTheaction with a

n ous
S 5 R GG i
daalk flnicAEikm eAttéhative E? @bﬁllpom{oof e %ﬁbfh@ Tkiftilde 182 and I1Ta can

phenyl ) - car bam c acid et h}/ ester. 2- D net hoxyet hane
b(a]prgpar_ry iby methads kepwn to chemists skilled in the art, such as reaction of

d. 35
ol B PR ORI B0 S5l o e
mmHﬂFN-lphélhy]XforrthfdaZdKlﬁg\w320.04@@8@38”2 1949, 14, 638) or N,N-
dlnqg{h%zgga%lgo?\?ﬁsmeler 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 um particle size; Solventsystem: A =
water/trifluoroacetic acid (100:0.05) and B = water/acetonitrile/trifluoroacetic acid
(5:95:0.03); Method: Linear gradient elution with 90% A to 100% B in 4 minutes and
with a flow rate of 2 mL/min. Purity was determined by integration of the UV (254

nm) and ELSD trace. The retention times (RT or tg) are expressed in minutes.



10

15

20

25

30

35

53 nonohydrate (19.6 g, 0.39 nol) is added dropw se
over 10 mnutes and the mxture is stirred at reflux
wo 2004058%3hour s. Upon cooling to anbi ent tenperBtTUDE2G600600906
m'xture is filtered and the solids are washed with
di met h ethane 250 nL) on Yhe filter. The filtrate
R rgpag@,t PaS-puriggationares p@ffoenfakm'rﬁabsmne aosttumbet. Cobmn: 50

R MEOBE NS Syl Bl Blauh f Cinc Bokieat on wieh

8% Actoi100%/B 6w mifies iimhhﬁlli a lofU@te df22CONE AN Plabrd O
oﬁ)@lf the original volune and |eft standing for 16

getion weasqeriormed by spittlom MS desectipnt er ed of f and
recrystallized as before. The recrystallized solids
are conmbined to furnish a total of 57.6 g (90% dark
"HMR $peetra eerpeooded LGNE 3(NH{2)on2125ruke1(Mrdmbe DRX 500
.2.08 mn 1.3 3. 77
iSiAGS  oL59ed R SRy kg 250 inshprient. Rsuieepiecigjoroform
(89.86)tbr d%h%myﬁslﬁf%x{d% 9918%D)'bl%} ustSs E@b&@wms was used as
conpound was prepared in an’ana ogous as 5
IQWH@M%@EQCQﬂtho Kbemicpl shaft valwecaraekpregred pxybpm&tahres The

it s aBrehighb] YR Sed ot Pl of hngig Seief: it -

d(odbleﬂ, h'l)= tnﬁlezzl % QMarﬂek‘unl qﬁﬁlte(tsh hbhtet, 48 = doublbe do;/l;blet ddd =

nItFO- %/ -"car bam c ac:ldter -

d@§’t’]§rd°u'fﬂ@ d@“W@? Idtmdﬁ@ le ginlet, d=clouble quartet, tt = tﬂplet Oftl’lplets

L 6. 18 [,)
rgel}irllgﬁg%r %?a%%g%eﬂfggé% %ﬁ % ?d HPEDg, u?’iﬁtants J)are given.
Melting poimist @/.p3 2vede tpcortidd onaichiB S 40 agptatiub ¥n D% unbdiSected.

during 2 hours. The obtained solution was poured into
heptane (2 L), sonicated for 15 mnutes, filtered and
dried in vacu to furnish 13.40 g of the title 25
corrpound as ared solid. Yield 80% LCM (mz) 295.4
RrepanationOfintermpdiated. 54 (UV, ELSD) 96% 100% 1H NMR

(%l%/rjsno f%ﬁ/l)l %’Zar&i_cl)acz%e%)d e?t§;961|(_l)d éH)Z 8 (732 41 |(_| s, ) H)ZH

4 Wit AarfDih® r(qne(beglze nESub Oﬁym)ss&vét?thhyéthﬁhh&@ﬂ@ N860 mL) and
dgpls‘] nmet hanol . 30 A solution of

QrEORYIF Y BB ROHeml H9RG mol)is raédwy [Ethyi |cbbm@mnmteo(aﬁz mL,
99
R 84 st TR LD o2 P Mgl 80 Tl b
18d0dtexchbiient Gertevates Thb?mu;étmfé 1§)kwaéd‘1idedg‘hlﬂ%%1§l i (]} (3%0 @nIN@Ad, brine
1.0 uene) was adde er ours,
é@{ﬂ%ﬁi Ct:]?ér(ﬁ%q»ﬂhb JD!OBA@W@(M" FagHO ’fOAhae"%ﬂ%ﬂ grigipg golume. To
tﬁedl%ﬂtmg B6tuBbA [sr4daed %\ﬁ%dgﬂ%ﬁ AR rRAU BE! 59% PICYES H,0)

he reacCtion was que
and the mixture is hydrogenated on a Parr apparatus (pH, = 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"); tg = 0.60 min. "H NMR (CDCl,): 1.27 (t, 3H); 3.42 (b, ,
2H, NHy); 4.19 (q, 2H); 6.52 (b, 1H NH); 6.64 (m, 2H); 7.14.(m, 2H).

The following compound was prepared in an analogous fashion:

(4-Amino-phenyl)-carbamic acid propyl ester.
Yield: 98%. 'H NMR (CDCls): 0.96 (t, 3H); 1.68 (m, 2H); 3.51 (b, 2H); 4.09 (t, 2H);
6.46 (b, 1H); 6.63 (d, 2H); 7.14 (m, 2H).



10

15

20

25

30

35

WD 2004/ 058739 PCT/ DK2003/ 000906 54 by the addition
of saturated Rochelle salt solution (30 nL), and the

worRoossss3amvas stirred for 1 hour at room t enmpePEI/DK2003/000906

The phases were separat ed, tghe aqueous phase was

h Et QAc (2 x 50"1nL) and the pool ed
?( %frgﬁf gl)\ﬁéf@”ﬂf ped ethybesterNa2 SO4 and evapor at ed

(4DA NG enqj_becaf’c;aﬂﬂl:‘ %I:llc_lv%ﬁ%gt; g 1&d kq/% rrgtéﬁ) glvggl Yo glacial

on 5 silTica’gel on a _
setiericich €p0 dnelirddpyitraget aice tid hﬁﬁtﬂfe iOhadéend 90l et i Phthalic

%Vi'g'g‘l‘%%&loég) gn(ﬁgfy E\I;i)ggfalﬁggipqiggftvggg gg‘%ogqr;ﬂﬁm%zgdigtthe reaction
AT I T B0 kG150 )0 257 e
ghd4he piempltﬁfeldNMRi 14ﬂ%ﬁéff "ﬂhe&@;hfl Es wds’he@ of tllfézﬁltér ﬁh water (2
ﬁbgogl é’eﬁﬂw @eﬁylethﬁr éé I()cpndihelgdaewi v@cuH) Y1e8d _ﬂ_87 ((62%) title
peufs kY AEETRAARS RN BGEPSEF i 3257 i

'Vi BIMR (D3450-1h): NNIR (.CRKCL )15 (b, 920 D34 5d<H)2.H)4782 'Sgé ' 2H); 7.90

@gi‘." %Jﬁé?ﬂ%}%ﬁnﬁggéﬁé[ hi Zpﬁgn(s yI) met hanol .

Yield: 63% 1H NMR (CDC13): 1.62 (b, 1 ,301(s 6

Tﬂe, foﬂ?\gﬁlg(&mp%uﬁa W&@pl%gal(eq% g}@a@ E%ﬁﬁgloﬁl (d, 1 H,

bl b Jt hi ophen- 2
?gtm%éﬁzi;g’yr}gc‘”bg’% L PR 7(CDALB) : 1.69 (1, J=

/"1H) 2.35 (s, 3H) 3.00 (s, 6 H, 4 88 (d,

6.90 (d, 1 H,6.93 (dd, 1 H), 7.63, (d, 1 H. 25
4- Br ono- 3- net hoxy-t hi ophen-2 yl)-nethanol. A
(gd\@ﬁ”érf‘sﬂ@ﬁllmfdowlwﬂblv\ﬁaﬁmhydaﬂdythgzhemhene 2-carboxylic

RS bhe89) Srob i By i O3 ha0 4 THad s swwgnded in.

giavid] cétic RUE(I0NE) mcphdzteh t¥86 *QERIBR URER acidqlLh Wi Q. /é]émol)

hours. After cooling to room 30 terrperature wat er
isrpddegelsonyrige dver Bammiuses ot 80-065CeXhe mattich mixtire ¥ Hoa s(nzed at

5B i® B08 5ESR Lo e STera TR ifad solds are itered
ottt m&%d Wt EMchEARBUEaQEHE 1 )( %gtepw L) the diséaly'fethern(l L)
ovr\ﬁlsle %cl)t(e)tr ethen dried in vacuo to furnish 101 g (90%) of the title compound as a
yellow solid. LC/MS (m/z) 355.0 (MH"); t = 3.34 min. 'H NMR (DMSO-dy): 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, 1, 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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0 C under N2, and DIBAL-H (12 ni, 12 muol, 1 M
solution in toluene) was added. WO 2004/ 058739

WOEODAD803/ 000906 55 After 2 hours, another POI/DK03/000906

of DIBAL-H (6 nmL, 6 mol) added, and stirring was
con i nued for another 2 hours. The reaction was
-6 &d- FmeDiinaddst drepaviss evesd Omoiohies ked thelmixture is

ks L R R R

filteeechapdethe sohbase wmhecbwtthaﬁlhetﬁoxgrdﬂﬁhn% (BSOA) (ch the Fter. The

t’}%%tgand the I ed organi.c |ayers were dried over
3 cgﬂc(‘jen plaf meaps Ph evapoiaslonTans g:,eor@g crystalline product is

r&iyétﬁlﬂlﬁéﬂ B¥nCRRAB{ P ﬁE?;bs%&téd &%ep aneﬂe]l%ﬁ off and dried in

Fl ashMast er system usi ng uent
vaeiea. dibe niatherd aquoy isaadinesntratekd o half tiie arigindl VO hinge ﬁndll)aft standing

d |
5SSl B PG B2 o, o
réct9Rallived B9ds. ard Idoh«wﬁleﬁ@@&ﬁﬁsh ! t§t§1 6P 573; O%%)ogm&%ééd title

10 36@}_}% 4. 77 (s, }-? :
COBRB dGNES @F/@p%ﬁ'Se]d MH2t b@‘o@ @Bymn H NMR (CDCls): 1.33 (t, 3H);

X et hanal .
{8 G R DA 8858 B TR,
M. 3.99 (s, 3 H), 4.90 (d, J= 5.7 Hz, 2 H), 7.33
(dd, J= 1.9, 8.5 Hz, 1 H), 7.64 (d, J=8.5 Hz, 1 H),
7.73 (d, J= 1.9 Hz, 1 H). 20 Preparation of

Tlhétﬁ?l'l&ﬁhg oty HeSpBhartd'fn MEMGIRbud ALTKL2 112 and

(é" ﬂndz' 0 —n?t];"g B )ecnaergurﬁfg;n g{g yl esltehyI - thi ophene-2-carb

Yfa‘ilg( c?hl% (DSlds BT N3 B Sofpn 8H)s 213 {t. 2H);

6ot (da g t hyl hol
N-o(Elade X 7(471&6 rm)é B m?bbgééplﬁde?/egmg Z e

nmol ecul ar S|eves (1.3 g, activated by brief heating in
vacuo) in CH2Cl12 (7 nmL) 25 was added
t et rapr opyl ammoni um perrut henate (46 ng, 0.13 mmol).

(FAein@Sulitro-phenyii-sdrbhmicwesd el bufAdsfepr 1 hour, after

which it was filtered through a plug of S|I|ca (ca
Toce gyiuaing Solytign o Jzriacl.4-tiraiaphearacnds. lé\ﬁag)o@fai%dnmd) in

téﬁ%ﬁy&oﬁﬁgn gﬁﬁ) RESHEIO g@%grtﬁ)ﬂwlfdnea?b(gﬁtec hi pgal ?g&? %g'ﬂ%ﬁ) was

on Silica on’a ster sys en1uS|ng
addth 1anp¢rabh§/ ﬂumm@i dnbers( Theeleiningd adiutioh vek wourd ihfoBptane (2
S cont§§6|ng the 30 product

1 Opic B 1o itien Al PAGSS yrelaieReh (D g of th ttle

c@xﬁﬁmmrué 2(1?&440@ Yleﬂ%?@yo dw@%g%lﬁ Mﬁgﬁg §g§] "3te = 2.54

(G% ELSD) 96%, 100%. lHNMR(DMSO do): 147 (s, 9H); 6.96 (d, 1H); 7.24 (s,
2H, NH,), 7.41 (dd, 1H); 8.20 (s, 1H); 9.28 (s, 1H, NH).

[4-(4-Chloro-benzenesulfonyl)-3-methyl-thiophen-2-yl]-methanol.

A solution of 4-(4-Chloro-benzenesulfonyl)-3-methyl-thiophene-2-carboxylic acid
methyl ester (992 mg, 3.00 mmol) in dry tetrahydrofuran (20 mL) and dry CH,Cl, (10
mL) was cooled to 0 °C under Ny, 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 stirring was continued for another 2 hours. The reaction was quenched
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2 H, 853 (s, 1 H, 10.01 (s, 1 H. The follow ng
al dehydes were prepared anal ogously: WO 2004/ 058739

wWEDDADEE2003/ 000906 56 PCT/DK2003/000906

3 ChI oro-thi ophene 2- car bal dsglhyde Yield: 94% 1H NWR
331 7.07 J=5.2 1 H, 7.72 (d, J= 0.5,
‘tyy the pgditiqn oﬁgaturg@d(}j{pcbﬂle sgli sglugom-|ﬁ30 mL}and she mixture was

sﬁg\% ?%ﬁ WE %)%@l/tf;ﬁﬂe%%%g nfhezphéls%ﬁ)%elz deegéra‘(%%d \{lae_aqilegrus phase

Wrigs, extratipd wilh. FR8 Alcd2 »J50 rnl_% 4ndhe pdolll or 2gamc layers were dried over
6- Chl or 0- 3- met hoxy- benzo[ bJt hi ophene- 2- car bal dehyde.

NSt andj evapeuated; i v . (Ibpp1giict wagpnrifisd by diyqmato@Gphy on

%ﬁj‘%zgef a &FYasg%zﬁ%sfwlﬁaﬁ %%en% gE:pt_aLneZBtﬁyl hoblhte (]inc'e_gr

gradiemedttiohain o :(erez4)] Exhbhd;rﬁ;pbﬁﬁﬁnﬁg ﬁﬁ@b&iﬂéﬁﬂ%ﬁ%ooled and
Yield: 72% 1H NVR (CDC13) }'Eé dd,
ey _pc?/_ratgd uquyup&o yigel e d\?s1@g glpo (7§8 g 8ﬂ|% thMS (m/z) =

2&5%(1\&-@{201"}14?, cﬁlcﬁhfor éuﬁ)ldClézS? 2. 2é‘§98615, EQ == 234g Il:hill (I‘le\/%R

(€ DS 1ned B¢ (a7 BareEHy2. 24(»@12&%)&)31 ﬂgi(%h?ﬁa sz %ﬂbglﬁgh, J=
% S , 3.

gﬁzgﬁ;e}%%?) gtﬁz% %ﬂ%)ﬂﬁ}) 7 12 (dd, J= 2.4,

9 769(d J= 9.0 Hz, 10.30 (s, 1

20 5- FI uor o- benzof ur an- 3- car baI dehyde At a
Tél?rf@ll%ﬁmgtcememdsume ofepagd agldgonsbhy| sul f oxi de (3. 27
g, 41.8 mmol) in dichloronmethane (10 nL) was added to

a solution of oxalylchloride (2.65 g, 20.9 25 mol) in
(BiCHibior tiophbwde/l@0thakdl. and the sol ution was stirred

of . m es. 1-(5- Fl uorobenzof ur an-3-yl) net hanol
sl a3 SR Tt B2 BrS A Tt it Gt end e 3 Rect D),
M9 (dvas- gglfied; ghopwi se at -60 C. The m xture was
stlrredfor 20 minutes followed by addition of

triethylamne (9.61 g, 0.095 mmol ). After stirring for

th t |1 owed to heat
AP b hipe Lot iaal30 Tor addi t5ona
t
%glégg?gl %WQCB@%”I 62 f‘t{) ggﬂ 9101 {8 MR M'?%f@d(s 2 % 6.96 (dd, 1

HICV 114t b at7ett @qhéﬁu%6&ddulm9@ﬁ&@r1&6hat e and br| ne

(5-Dimethylamino-3-methyl-benzo[b]thiophen-2-yl)-methanol.
Yield: 56%. "H NMR (CDCl): 1.69 (t, J= 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 methyl ester (948
mg, 4.00 mmol), dimethyl sulphate (0.57 mL, 6.0 mmol), and K,CO;3 (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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then dried (MgSO4) and concentrated in vacuo to

furnish crude title conpound in quantitative yield as
W(azthleﬁogmscr ystalline solid. 1H NVR (CDC13): 7.RBGI/DER(03/000906

1H); 7.50 (dd, 1H); 7.86 (dd, 1H); 8.30 (s, 1H);

10. 15 (s Hz‘ WD 2004/ 0587 PCT/ DK2003/ 000906 57 S

At g, Ele Tyl @@@m@%@bﬁymmm@ms adsted odnd stlrrmg

SRS el BT ek AR e

sdnmm Recheﬂe dalt ftuisstl (30Ingl), Wabthe Shikfuk &R ad Qlrrell t’epy hoﬁ‘tt at
-5 - 0 C Then the tenperature was adjusted to -

TooR temperayres tihe Rheses WrreSoRRIGE, the aqmeogs ploe wras |e)<traq’qed with

DA RTAED R R RobeR BriPblogiin s RN B Quandn
avnpdrwue& inBdcuol Tl%’pr&di@t\ﬁvbés thhﬂ&ﬁﬂy élﬁofﬁﬁfo?}épﬁy oA @{Hca §el ona

erature overnig was ad

Ftl Sier SYSETpASIg pf @le%dlepfan@re&’amba@tfa@eaﬁhmean ggcbpntmglon from

T A N L

ylmléthel deairédbepnysiund (&%ﬁg,csn%a 41 &IMRACIDCT): 1. 860, EH)BIHO (s,

T B E A LB fon of ool ey ML PN

2 fl uorot hi ophene and 4.6 mmol thiophene (determ ned
by 1H NVR using 200 L of DME as internal standard) in
Tdg foll@gpingicompoyrst watyrdpasediazatogomslyhept ane (bp. 60 -
100 ©). This solution was cooled to O C and n-BulLi
(44 nm., 41 mmol, 0.95 Min hexane) was 15 added

@r@@w@s-.me%;@rbeﬁzm hiopRerS 2y Yth&Ra. DMF (4.8 nL, 62
in _Et20 was added dropw se, and

I
8%?1.-?1.; V5%hg THAOTR AP CRNLLT G/ 2t Harl Buth (sa F, €90 o~

t hen

D S TG BRI PRyl Hir ¢ e/ = 19
}ﬁxﬂr}‘a)ct was dried over Na2SO4. Most of the solvent was
renoved by distillation at atnospheric pressure (40 cm
Vi greux colum) and the dark 20 residue was then
vacuumdistilled to yield a ca. 10:1 m xture of 5

- f | uor O- t ophene- 2- car bal dehyde and
kPR o BRI ] VR Ees s i SeRerd) lermpls Wned THs o
L . 3 used
P P M VPR R3S %6 oo
T(Odél susperngion, 0f14-H}-ChI@rCGOeI(Zdnesﬂh’o@lB3-Iitc:th)ﬂl—thi))ph& Z—@l](ldethanol

RO SR N T TN LN (A
4be E6MbcA LAY IslevWE(1S3 PI8RRHETbPYricE HIGIMEY Bl vabES)RR @PB@IZ (7 mL)
was added tetrapropylammonium perruthenate (46 mg, 0.13 mmol). The resulting
mixture was stirred for 1 hour, after which it was filtered through a plug of silica (ca.
25 g) eluting with EtOAc. 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 in vacuo to yield the title compound (644 mg,
82%). "H NMR (CDCl): 2.60 (s, 3 H), 7.53 (d, J=9.0Hz, 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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descri bed bel ow for the preparation of
{4-[ (5-Fl uor o- benzof uran- 3-yl net hyl ) - am no] -

wQ200ns893phenyl } - car bam ¢ acid ethyl ester, orP@HDE2003/000906

general nmet hod as descri bed beI ow for the preparation

Mbhfwﬁlﬂﬂiezeﬁrqwbqfddndé) 2- (4-f1 uor ophenyl ) acet ani de.

06 R eI = P B SRR B

HCT0.0K2008+ 000846 H)H8 I n a 3-necked round bottoned
flask fitted with a Dean- Stark apparatus 5-Fl uoro-

benzof ur an- 3- car bal dehyde (3.59 g, 21.9 nmol) and

Ag,o%g 99nei@dlgiti%%6f?%%%ﬂa)rbaﬁaﬁ |ni c acid ethyl ester

in o-xylene (80 nL) and
Sﬁeldcéﬁ%l Vi INMRIODl;) of. 1 81, GiED), vané@mamq& , L&), 10.08 (d, J =

\éﬁbe{egbte | RC-84, 100 ng) was added. 5 The m xture
LiedznkEYed to reflux for 5 hours, filtered warm and
concentrated in vacuo. This crude product was

di ssol ved in a di oxane: nethanol (4:1) m xture (90 nl)
eoll os@ dimuathanyclrepetr/bftgiop Aersl-gqarbaBieBydenol ) was added

ek P B ST EP R A5 R, Tttt 37 S T @
JENER HAQUNEd. 8DNH.07 AR 156 7, (12@)01013256@1% xt ract ed with
et hyl acetate (3 x 75 ni The 1 i ned organic

fracti ons were washed W|th brine, dried (MgSO™4) and
5emp@ﬁﬁmgqot&nzqrbymz@h@ﬂeuﬂ@a;%akdeﬁ ahi ch was purified

by chro raphy on silica gel (eluent et hyl

YAdet 22%: e PRARACDCE: 3 0h (5 0Dy i 09Hdd, £ 36 5. O(Im%H)oﬁ 63 (4,
J“&%O%&%W@?Qw?% ¥, 88%*511%%?%1&2‘?1} 0 21
442 H; 6.99 (dd, 1H); 7.05 (dt, 1H); 7.25 (dd,

ez‘lZ C{é’% f%.?- %h%(bb%nzéfb{&i?()ph%{g -2 fcorlr(3 Zde(h%de 15 1H);
letie%%dl}aWR\@éDEZlgmaM(seﬂ Ha)nab@g@a&![)y 7.00 (d J=2.4Hz, 1 H),
SI\/EQ{EI-thlo hen-2 yl nmet -2-nitro
TR o BTG B1q 68 o ~ 0t B T B 16130131 Hiaog
LC/ M5 (n12) 336 (MH); tR = 3.41 mn.
{4-[(3-Met hyl -t hi ophen-2 yl nzethyl)-am no]-2-nitro
phenyl }-carbam c acid ethyl ester Yield: 89% LC/ M5

St e ey | aster 25 vield:  71%

A+ @ MRsth Bhpdrdduré M0 ot Bmt}?jfls%ﬁfoﬁid@ (3.27 g, 41.8 mmol) in
dichloromethane (10 mL) was added to a solution of oxalylchloride (2.65 g, 20.9
mmol) in dichloromethane (30 mL) and the solution was stirred for 15 minutes. 1-(5-
Fluorobenzofuran-3-yl)methanol (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, IN aqueous HC], saturated aqueous sodium bicarbonate and brine,
then dried (MgSOy) and concentrated in vacuo to furnish 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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{4-[(Thi ophen-3 yl nmet hyl ) -am no]-2-n!tro
phenyl }-carbam c acid ethyl ester Yield: 69% LC M

W@ 00258290 (MH); tR = 3.08 mn. 30 PCT/DK2003/000906

{4- (Benzo[ b] t hi ophen-3 vyl nze§7hyl )-amno)-2-nitro
nyl }-carbamc acid ethyl €ster Yield: 87% Mp.
gg@%@ﬁ’@? qre-esrbedighydg71. 0 (MH+), tR = 3.59 nin.

i . i | - f140 | );acetani de.
1 g BRIy Gl L HB5 Rl oF e o
a;ddg@) emilo7@MmL, 66 mmol, 0.95 M inI hexane) dr%pwi_s?, and tlhe sohiti}on was

- - - - -o-NItro- en -
R R T
| _ iy . .

sl sSO) .45 b HAALEEY o T I
adrled, whiledqnaintainingithe iemperatichizdlovs 3 UG, Afhewassiltant mixture was

s NN AN R
Wil ddéeds dhe et dvadi Alterol bR the RS 1G4 WA Wa%ﬁ&gwhﬂ 2N
ish 1.70 g of the title conpound as a red-brown
l\i%igﬁ éfX?PQ L) and saygatedINNE:1 BRO mI) apg Wawﬂéen@irgﬂ))oveﬂ%zsm.
N . - N 2 . ]
BB G ol et o g nghco-
disfillatipf) with 18ptané (D mPHyielddd leolglsion &FIZO.??SIFolmﬂJ&@thiophene
i nal o :
a%gl(l!:?o I%ﬂréﬂ Hflgp O%J E HEW %;bi’g ?Irlgﬁ@fménmg@(bm%f BN es internal
' 9 .43 £) .
0,550y R AR Bl PRSP
soIDKBOW@S rooled 600 PG gn& }irI)BuIZ §4%%1I,$4é1 iﬁiﬁdl, @%5% ﬁ%léexa%elzbwas
N d y ,_ . y ’ . My ]
aifpEise, &) Aot ik ion QP (1 ek oinamobing1, 6 mL)
veRRAAARI drbP¥%) ﬁld\ékihﬁngzxgag\%o{lﬁflﬁl{dg@%&ﬁ&t1“110919 DEHs@ The

yl met hyl ) am no] - 2- ni tT opheny
reqction Bigh &repl duanehed withesatutated NI, Cb¢200fmL) and extracted with Et,0O

(%\% 8@0 %!E)[‘ %n(% hd ie%q? I)sz%gﬁg?e& g&eﬁ‘ﬁa&é&ﬁ rl\sigsq %rf] %/]fle)s%ﬁ/%tatavrsgsd ©

e T AL B e

resgrlug; Wristtaen vapHem hitdied delyislsl aea. of: lwaistiz Oﬁﬁ}fﬂluertﬁﬂmpadne-z

I I nd ny W ept ane .
PRI topiel £ Bubaladfvhe A SRR Er 2ty b cdien oi
(b§2 £j 44%nThésrmbxourt was iusdtl BB BeHer purification. 'H NMR (CDCL):
6.65 (d, J=4.2, 1 H), 7.50 (d,/=3.8 Hz, 1 H), 9.76 (d, /= 4.2 Hz, 1 H).

Preparation of intermediates of general formula VII

Intermediates of the general formula VII were prepared by a general method as
described below for the preparation of {4-[(5 -Fluoro-benzofuran-3-ylmethyl)-amino}]-
2-nitro-phenyl}-carbamic acid ethyl ester, or by a general method as described below

for the preparation of N-(4-Amino-2-nitrophenyl)-2-(4-fluorophenyl)acetamide.

{4-[(5-Fluoro-benzofuran-3-ylmethyl)-amino [-2-nitro-phenyl}-carbamic acid ethyl

ester.
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internmedi ate imne
N-{4-[ (5-chl orothi ophen- 2-yl et hyl ene) am no] - 2- ni t r oph
we@eookps839 (4-fl uor ophenyl ) acet anmi de. Yi el d 79. PO%/DKRD03/000906
NI\/R(DI\/SOd6) 3.71 (s 2H) 7.17 (t, 2H); 7.29 (d,
H: 7.36 (dd, 2H): 2 (d,°%1H): 7.63 (dd, 1H): 7.71
I(ldl 3-n¢gked g bpgomed ﬂﬂ fitteOwidld a Desan-Skdrk aﬁ’pwatamﬁﬂ?ﬂiuom-s

o R %52%%1311%@&@5“ R R

cacbantic acid tthyh &deﬁ (A48 & 19 9UHRET) Wepdmixdlif b-4Aer® (BO LA and a
it was treated wth water (50 nL) and the product was

SEhaicARImb 9 34idie do Prshanes reun MhedtolRAy 86 100gug)swhs aflded.

A Bttt Vel SOy oY Al s ?W%%&%f&pﬁ{}%{ b

@omlmm&e mﬁ@m @256968 Gba di6Rar(cBivEifhrtlf (4: 1 Bmbluley90 mL)
4. 45 6.93 (dd, 111);

le(,la‘ibo%(qydngeg?lép :2 %B 81rp6nof)7wa§1a (16(1 pqpﬁmwme 2 G T penod of
32)"1')1111117@5 28nd féactibﬁ)mmﬁrg’ %ab gﬁjrredzali ]a)nblei% L}‘efatm?er A %%ﬁt then

foll ow ng conpound prepared ana
wqde@i@dmm@oa mL)i ané extr®t¢d- \{vzth Eibsl @etam Cﬁt}hVi)pﬂeriTlﬂa

{i:e:&ﬁo éamc %(‘:1[ 5 1 gter v%%li)' ﬁév @\Qg@e&%@; ta}{cli evaporated to

gevaqo ofudé kel whidh m@ pafHedby dﬁﬁﬁﬁto@ﬂe@hy 3RQMRa gm%menf Ry
reacti on m xture was evaporated t smal | vol uhe,

acpiatrihentans ¢ 12)- Bhit Grraishel 240 é(ﬁ@lsﬂ)}\laﬂ-@%ﬂan@lmeomﬂ asared
SEEAEmaRal NS NYIRABIHCBRY O fiiontedidl o 231{%1, 0% 2.42

(Py 238); pi99tiéd H, 7105 f{étpllHDte7 2h@d, 111); 7es2q@. 1HY5; eld (88@1)”13 65 (s,

82 48 ([MHH +): tR = 3.
@sg)él @%@f%%% NVR (DI(\/[SO ld_“6)) 0.99 (s, 91(1) 2.12
(s, 211); 4.45 (d, 211); 6.84 (t, 1H NH; 6.92 (dd,

111 6.94 (d, 11-1); 6.97 (d, 1H); 7.07 (d, 1H); 7.19
The, olicp:wymggntegne(dg.ates WM)prepla.ﬁedFanab)gowlj/:on of

i nternedi ates of the general fornmula Xl

{4-[ 2- (4-Fl uorophenyl ) acetyl am noJ- 3-ni trophenyl } car ba
{m[es Wﬂ@)!—&ﬁ&ﬁh@*ﬂlﬂ %Jine%ll)e&manP-thzﬁb‘%ﬂ%ﬁ} -B5ybhic acid ethyl ester

nitro - carbam c acid tert-butyl ester
Sélildgﬁé%gLC/M@ (Tﬂ/zg ) );dmd SMIHTDE (5.4 g) in
acetonitrile (20 mL) (4-fluorophenyl)acetyl chloride
was added (1.8 ni, 1.3 eq.). The obtai ned suspensi on

(Wl E3- M)@-akzepizeﬁzm yimethyl)paiis -2 8phemygUc b aMidU @DEthyl ester
3&21'5"359%‘(:%45 sz 6 hrs. It was poured into water (200
{4-[(Thiophen-2-ylmethyl)-amino]-2-nitro-phenyl}-carbamic acid ethyl ester

Yield: 71%. LC/MS (m/z) 321 (MH"); tr = 3.24 min.

{4-[(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]thiophen-3-ylmethyl)-amino]-2-nitro-phenyl}-carbamic acid ethyl ester

Yield: 87%. M.p. 151-152 °C. LC-MS (m/z) 371.0 (MH"), tg = 3.59 min.
N-(4-Amino-2-nitrophenyl)-2-(4-fluorophenyl)acetamide.
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m.), sonicated for 5 mnutes, filtered, and washed

Wi th water and heptane. The obtained residue was
wale@gossred i n hot ethyl acetate (30 nli), saturBCBTK2003/000906

aqueous 25 NaHCO3 was added (50 ni) and the obtained

m xture mas quenched w th h?é;ane (200 mL). ‘The

Tobtai shiegd s suspersiaro rrfnd 4-[2 dhifluaroptienyd)- a@tyhtmmphé -rafmo-phenyl} -

e u hed
RikEEE e Il D.IT3. B BimaiL i 2R peOMaride 5 mur)
thﬂumagﬁeﬂcl aid $5)Imﬁ) Wﬁs eldde®OARSe 15 GhiMbtet knéthyledd 2hldide was

453. 58 Me CN+Na] tR = 3.33
%}i Oéf%a)ed ti_lemﬁér’duflrﬁq[uw & edyn@asamate@(eqtgqqys NaHCO;

s%lu@l@n( 00 %‘El%dwgh %é:gs(:ﬁtbonz g%? (?Zec%pélﬁﬁ)géj qrg,s _?;igae{eﬂ W%%e(i]\i’\_réth water

a].ld dzied @15 yacublto Rishish TH® ¢ of thevitle gompomalusch wdsbrpwe gali@drield

Bobh BoRISY e O EBRERR . 00%. T M’ BSOS 35 ¢

| ¥hJ .
2Ar; S%S%bDBHﬁHP)(thMH}’lH m@@mﬁvw? g, &gis &) 7.32

acid tert-b est er reaétion m

(4diZHe8.941(s,48L, &8Hor 30 minutes with an excess of tert-
~butylacetyl chloride (3 eqg.). The crude product was
separated after ethyl acetate 5 saturated aqueous

THaHOIBw ing csmppuiehwlagptepdre@ahdlyedukigsh chr omat ogr aphy on
Sio2 (50 g) with 10-15%ethyl acetate - heptane as an

eluent. Yield 2.20 g (78.6%, yeI | ow ?ol [ dELéEC); WS
31 (W,
N'gj ';54%%"%’15 @?;M%WJ’%@QT%@ 5"’” 01 (s, 9H); 1.49
Yisld 686)mg293%. LE/MShz) 294313((W+2n+mecm]6;3 tﬁ @I=d2 29 Jaﬂ)v ELSD)

Beavmlhine B R (oMo, Oﬁﬁ%yémrk%é PR S O N

m@qumﬁ 796 (@NE); VRNt £), Fe @ ast hyrrpe formed by

nmet hods kKnown to the pefsoi skll’led inthe art. 15
Exanple 1 Ia {2Am no-4-[ (S fluoro-benzofuran-3

yl met hyl ) -am no) phenyl }-carbam c acid ethyl ester.
{4-[ (5- Fl uor o- benzof uran- 3-yl net hyl ) -am no] - 2-ni tr o- ph
Paepadatioarof aleEmadintts ®F Md general formula VIII

N-{4-[(5-Chlorothiophen-2-ylmethyl)amino]-2-nitrophenyl}-2-(4-
Sluorophenyl)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
ethanol (40 mL) was heated at 70 °C for 30 minutes. 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-ylmethylene)amino]-2-nitrophenyl}-2-
(4-fluorophenyl)acetamide. Yield 79.2%. 'H NMR (DMSO-de): 3.71 (s, 2H); 7.17 (4,
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 into a
suspension. After 15 minutes it was treated with water (50 mL) and the product was
separated by filtration to furnish 330 mg of red solid after drying in vacuo. Yield
93.8%. LC/MS (m/z) 420 ((M+H]"); tg = 3.34 (UV, ELSD) 97%, 100%. 'H NMR
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20 ester (4.50 g, 12.1 nmol) was di ssolved in absolute
et hanol (140 nL) whereto 6N aqueous HC1(38 ni) and

w0 e@a/ofsosder (5.70 g, 0.10 nol) was added. TheP@EBUTK2003/000906

m xture was heated at 60 C until the intense col our
disigpeared éZO m nut es) THY solids were filtered
i) 130 et Bl 45vids2Hhrﬁ38ﬂe(1 TH.ONH);Fe9F (ddf LH);e6.3Y(d, 1H);

ESPRERY! 0L L IRSEHRe, A SRR G SRS

with ethyl acetate (3 x 100 nlL). The conbi ned organic
fractions were washed with brine, dried (MgJSO4) and
Thsrielew g compornd wespreparué aralogaishyr fetn dhe erasspqudinigangline:
by chromat ography on silica gel (eluent: ethyl

acetate: heptane 1:1) to furnish 2.70 g (66% of the

N4{#4[é5 cblmmwhaszgzz;whﬂyhmz%pz-n&wh&ﬁﬂz} 8.3- meggbm Bmide.
1@@ 8H18F 03:. C 62.96: H 5 28; N 12.24. Found
jatenjmipe Was sqpeyaiad tnevappsasionand faguesd ay deseribed

a%lgl)O& Tﬁe‘iﬁ tﬂe“ke%ﬁ%ﬂ %@ed@%s ew}aﬁatﬁ_&cs §}_s%13.}1 ?ﬁmg }_ﬁated with

: 4.55
sgtu%ec( dq{ueo];ﬁ-l)h{al—ﬁ?(@ﬁm(cﬂethﬁ]}—hcetﬂk@ andthé2orgahic ldyidy waé.el@porated.

T oSt 75 4P o ket BieoBioby besbrccimieiaeith heptane and

fiirkddoWiclg 880 mRO 8N @% VIEC AP [RRRS @4@@#@6%& 33UV, ELSD)

i sol ate as their drochloric ac tion sal
ﬁk&s

&8%4),{92/9:\"{{%&@_ MMgS }nﬂ 9% (si PP enl2(s, 2H); 4.45 (d, 2H); 6 84 (t, 1H,

Nd@ﬁ déw@]dl- or' ’ggbggr eCipi tat(l%oﬁhg’f ?pzzd’cﬁ%g @dﬁ:&f‘g 9.69 (s,

11Hr)om et hyl acetate by addition of ethereal

hydrochl oric acid gave the title conmpound. Mp. 190 C
(dec.). Calculated for CL5H19N302S, 2HC1: C 47.00; H
5.67; N 10.97. Found: C 46.84; H5.86; N 11.10. LU M
(mz) 306 (MH#); tR=1.77 min. 1HNVR 10 (DVSO d6):
Preparation @hf)terdediatesof tiddfenedaldBripgla XH) ; 4. 37 (s

(%—jb—(i%luory&%yﬂ)acel}llgﬂzmoé 3(9%9;'() eng_)ﬁcc?qq;(’gzzc c?cz teHl) bulyl ester

£\Fh t oy
gl gt B 7

H e gipel) sanidoNadCOs hé 4 ighide asetaiitte (200 mlgt @yfluaophemtyBacetyl
PP ARl SR £8y DB .55 BB
it f/Bnd @[ﬁ@édﬁt dohbieg tbapehturd fo?d 6(Ers BMas 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 quénched 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 furnish 2.48 g of a
brown-yellow solid. Yield 80.9%. LC/MS (m/z) 412.54 ([M+Na]"), 453.58
(IM+MeCN-+Na]"); tg =3.33 (UV, ELSD) 97%, 100%. 'H NMR (DMSO-dg): 1.48 (s,
9H); 3.66 (s, 2H); 7.16 (t, 2H), 7.34 (dd, 2H); 7.54 (d, 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 corresponding acid

chloride;
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2.23 (s, 3H); 3.78 (b, 3H); 4.13 (g, 2H); 4.32 (s,
2H); 6.05-6.10 (in, 2H + NH): 6.82 (d, 1H: 6.93 (d,

wdakdog/0587391 (d, 1H). 20 Id (2Arri no- 4- [ (t hi ophenP@r/DK2003/000906

yl met hyl ) - am no] phenyl } - car Ggm c acid ethyl ester
di hydrochl oride. Precipitation of the crude product
from et hanol by addition of ethereal hydrochl oric

BY5S REmloshldyfia PSR G afharizg Rogg i P oS .
The r2fetiéh nddturdtwds ddieddt 43 °@80r 3ChMutdsih ar2@ZeéMNtdr-
IH NWVR (DMSO- Q 1.22 (t, 3H); 4.08

l;)l%l;ce%}}l Zglopge @F‘ﬁ ). Téle-plud(ed@odufmas @pagite(ddafte;[ Ehhyl @;egtgpe —
sﬁﬁ?atecﬂﬁ&u’eouJN&ﬁC@; ’wol'lg%\ afld é@rﬁﬁfd(l%}ﬁgs’h c?xro%gat& grapﬂ}wn Si0,

hen
y'o g)swttyllj) 1@%1 aﬂhy]] quietaby/+ heptareta i eheat. dieldi2y10 @(571866%) J8llow

spiﬂ@ﬁ?%ﬁ@ PR et by o B S, 00,00

0CdQC A G
2004/ 0 81%9 P 19{ o?%? 018%)9 9}&)2% 1(7@%96 18% 2&D: 7:63 (dd,

@L&-tlﬂé‘ﬂ,e](ﬂ)f8{77@.,4E11?‘N®G)2@912HCIH,EH%. 16; H 5.26; N
11.54. Found: C 46.23; H5.47; N 11.30. LC/ M5 (m 2)
292 (MH); tR=1.54 min. 1H NMR (DVSO-d6): 1.21 (t,

4.08 (q, 2H); 4.29 (s, 2H); 6.66 (dd, 1H); 6.73

(%ﬂga&[%ig O}Iié"m‘%gg%n(b 1Z| 1ﬁ||—|)(d 51:-2;{; 45 (m 1H);

Avid Bddittor] §38 BE G dointoapdEET-RY InBktiAl thaP#dsilP be formed by
ﬂg&fl }-carbam c acid_ethyl ester dihydrochloride
Iy

sgnewnite thegrersomskilleddz thsrdeduct from et hyl acetate
by addition of ethereal hydrochloric acid gave the
title conpound. 10 Mp. 213-214 C. Cal cul ated for
m&ﬂﬂ&ILBClZOZS C 51.68; H 4.95; N 10.05. Found: C
95, LC/ (ml 342.2 (MrHH); tR =
15 et Mo hare 2%@@@1&6 lz%i)cwnofanlrfz(wlzrcw@aw acid
ez;jj)estg,n 53 (s 2H); 6.81 (dd 1H); 6.93 (d, 1H); 7.19

(d, ; 7.41 (in, 2H); 7.70 (s, 1H); 7.98 (m 2H)

{g- [@Fb@ro—bwzoﬁmyn 3&5m5§baﬂ)—;ﬂrmn@] 2-n1tro-phenyl} carbamic acid ethyl
ester (4.50 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 filtrate by evaporation
in vacuo. Aqueous ammonia (saturated) was added to the remanence, which was then
extracted with ethyl acetate (3 x 100 mL). The combined organic fractions were
washed with brine, dried (MgSOy) 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
C1gHi1sFN303: C 62.96; H 5.28; N 12.24. Found: C 63.00; H 5.38; N 12.13. LC/MS
(m/z) 344 (MH"); tg = 2.00 min. "H NMR (DMSO-d): 1.19 (t, 3H); 4.03 (q, 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 (dt, 1H); 7.56 (m, 2H); 7.95 (s, 1H); 8.16 (b, 1H, NH).
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2a
(2Am no-4-{[4- (4-chl oro- benzenesul fonyl )-3-nethyl -thio

w@ k@799 met hyl J- am no} phenyl ) - carbam ¢ aci dPEL/nKR003/000906
ester. A suspension of
4- (4-chl or o- benzenesul f onyl) 23 et hyl -t hi ophene-2-carb
ThedleHgwing cospeunds, weare pocparad] analegously and isolated as their

0 yl)-carbam c acid ethyl ester’
%y%%ﬂ%a%lﬁd?ﬁ% %&%I) in absolute ethanol (10 )
was heated under reflux for 20 h under N2. After
@oﬁlng 2 ne,to red solid imne formed was _
-dewig? &Wi donben-dnidmell wumr ety wayhastid agid ethyl

é}féj%yg;&g;bg.{de(BlZ ng,. 61 %, which was suspended in

nmet hanhol : acetic acid 10:1 (10 nL). NaBH3CN (0.19 g,
E;e@pnmmn)of \Wescradichiprd dactdran ethy hacetate ey adaléticat dftatiegedlor 1

Bies keSS T dhrbioptfas. added. and af tor
Mtéa 1 bgrC %déaqucamﬁlateldrfa; edmavenysycgad 4y @bbﬁg%ﬁ%ﬂ% §7.

mL) was ‘added. The red solid am ne
chw1ﬂe@t4§($4blyl 5.86; IN t b 0.0C/MBI(vaa06riVH e =t D77 ngh dFENMR

(ERERP L eihae” 228 tf g o, 2R0iEY cadBh oK mmclho: o7

@4, 1%)1)!3&723«1 61H)rrmb)(dan9) '7r19r(dpﬂwd§f93gﬁ9ﬁ1fmﬁ 3. 46

m xt're was Heéated to 60 O C until

ken2 A@éﬁ%ﬁlf@rm%ﬂl -thigpban-Lolyelyibwmind-pheayl}@arbiamit esid ethyl

S poured into saturated aqueous sodium
%I ca%g}r;?g?%m 0 nil) and EtOAc (50 nL), the resulting

Rrecipitatnwdshd drhdeproduct tffoen pRASRStaWHEadiRRY GHefithreAANd
tg % ueous phase was further extracted with EtOAc (2
g@ I

acifgave Siaditieedreioyadi ¢ phases were dried WO
/§733(% ﬁ@?ﬁ?w% %lew (éﬁ@%i@? e 1289 § 5@

s eva ted in vacu was “puri

21@23/3 (scmﬁipmso@_ rzmhlyt mquhH) GleB?.g(/e 2}2)1 |6@5F6 Hsbﬁ/,am( lﬂ*_rNH), 6.82
ystem Usi a e ept ane/ et hy acetate i near

(é’r%g}? (g1nﬁiq’§rﬁ (ay&&%al ly from8:2 to 1:1). The
fractions containing the product were pool ed and

evaporated in vacuo to yield the title conpound as a
1dal{@-Bnipeis [dihicpdien-d-Xizedyl) rapindgphenyl-CaNBmit mhaiyl =thyl ester

tﬁ;%péh%@%w@) calcd for C21H23CLN304S2: 480. 0813, tR

Wopurity = 72.4% ELS purity = 86.5%

IRoif MR OS e crude rBdddd frodn Ethano? bﬂz @d&lﬁon 3f éﬁwreél l‘g%r&dl’tlonc
J=6.9 Hz, 2 H), 4.23 (d, J =6
aﬁl%aveshestlﬂe( @ipoyado 4 8.5 Hz, , 5 91 5, 95 (m

7 d
A 185 »4? cé}l@ig%é&? dpq‘ gk 8§5H9§$ﬁ6 16, fg%(z% ]iilOSAgﬁj)und C
483 H 543, 1) 28. LC/MS (m/z) 292 (MH'); tr = 1.58 min. "H NMR (DMSO-
dg): 1.2 (t, 3H); 4.08 (q, 2H); 4.48 (s, 2H); 6.71 (ad, 1H); 6.79 (d, 1H); 6.97 (dd, 1H);
7.10 (d, 1H); 7.16 (4, 1H); 7.40 (d, 1H); 8.97 (b, 1H, NEH).

le {2-Amino-4-[(thiophen-3-ylmethyl)-amino]-phenyl}-carbamic acid ethyl ester
dihydrochloride.
Precipitation of the crude product from ethyl acetate by addition of ethereal

hydrochloric acid gave the title compound.
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The foll owm ng conpounds were prepared anal ogously: 2b
{2Am no- 4-[ (3-chl oro-thi ophen- 2yl net hyl ) - am no] phenyl }

WO canbosstBe acid ethyl ester 15 Yield: 76% LCPOBDK2003/000906
(mz) = 326.0 (M+H+), cal cd for C14H17CLN3O2S:
326.0725, tR = 1.95 mn, purity = 85.8% ELS

MNor 196:197 98, Clal%lated-lfdﬂmﬂ(IDNBQSjﬂ)ICl T 4®16;0] 526; N)l,l 54.

Fé?ug(; §26 2%' 1'105 4975};%%1 qug?cayﬁ"s éz/@%%Z@%/g{ Sizt ='1_F$_/|5 min. 1H NMR
(bws?@@ 0?91 2(1%% 3¥I)Hi 08 @kﬁ)( vaisg 2ﬁ) 6]0‘6 (7dd11111$_|26 B d'd)H}H) 7.14

(@d 11@1)(?;161d H)H) '29521@ 1H) 7.51 (dd, 1H),886(b 1H, NH).
{2- Am no- 4-[ (4- bnono- 3- et hoxy-t hi ophen- 2
yl met hyl ) - am no] phenyl }-carbam c acid ethyl ester.

1Y & inirfob24 (behzolthibphe) 3-v: li&%@oa;ﬁ% henyBRbgBah! acid ethyl
C15H19Br N3G3S: 400. 0325 1009 , 3109( 97 30/() tR Y
esten| digydigchloridy purity = 87 9% ELS purity = 98.2% 25

P}é&ﬁé‘ﬁ é%&’ﬁﬁc‘#@% }Hgidlﬁ:g ﬁ%% ?tgyl’j)jeta?ééﬁﬁ :on}f’z'gh:;e {

hiy8rocRloty acid. gaste the@Ble(compduhd., 5. 97 (d, J= 2 2d

Nl iib 14 e Gl @rﬁlpﬁzlw@%oggercza{ bk R 9snaiL00s. Sound:
| h

BN oI, TR (oke) PR LGB & 208 pih A N

(DMS@ﬂgmmmBmsi O&QﬁZlBBB‘V 53 (SR2H); 28 BN H); A3 @yt iy;y7.19

(@blgf?)ggo E'@H@“ﬂié )"|)979 {%32';}()'\%3 (MO L 19
H)

4.43 (d, J= 6.1 Hz, 2 H), 4.56 (s, 2 H), 590(dd J=
2.4, 8.5 Hz, 1 H), 5.96 (t, J=5.9 Hz, 1 H), 6.00 (d,
EIHiHIPlSZHZ 1 H, WD 2004/ 058739 PCT/ DK2003/ 000906 65

d,
2@2(723 4_} Zf_}bo O g[Jd (é’ cghgoro Jben%engswkglli t%yétg ghfrb-}-y zzet?yl_z
andno lphdhyl) Catbanli®acid etfyl estsy.
{2- Ami no-4-[ (5-di net hyl - am _no- benzo[ bJt hi ophen-3

M%@w}ryo %@#orsrmanesu@rwar%mﬁhyl -thiprheaeRydarkaddabiyde

B Mo SR A SR U e

18y, .18 mdoB ipabsdlyte athaBolFY0 il WiyRe Bl Had et ,‘réﬂuxlfoil 90 blunder
N32. After cooling, the orange to red solid imine formed was collected by filtration 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
mixture 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 mL). To this was added 6 N HCI (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 minutes. The mixture was poured
into saturated aqueous sodium bicarbonate (50 mL) and EtOAc (50 mL), 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
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H)
J
d

H, 2.94 (s, 6 H, 4. ,
J=5.7 Hz, 2 H), 4.53 2
WOoR0048503 (dd, J= 2. 4, Hz, 1 H), (d,
Hz, 1 H, 10 6.72 (b, 1 H), 95(dd 2.4, 0 Hz,
I—§708dJ—24H21 , 7.38 (s, 1 H, 7.71
(34.) agd @q.qplveytsmvapcgatg@ I pcug. T—l)e product was punﬁed by

e SR R

aes’taEr (lingh gYa(hdalﬂ eluidio typicalWBfrofid:Z Yo E 153 %e %aﬁ%ﬂﬂ) ocontaining the
Qﬁll fOI‘ 7NAO2S: 399. 1849, tR = 31 min, W
4 /snd@@%aﬁeii {yvacug 6o yipdd thﬁtlwn/rzplpmmats@)pale

y%uaa, se,nd 1 P13, BPRCUs: ) a0 B3 Satdgo 02 (0

Gﬂ)H2353,1]85)4@d H80J812, t4 = B3 SSmIdZ UM ptrl)1ty =57239%( ELS darify £86.5%.

gk st bayw 30621606 5D, B8 Gl 69 28 3 v

<®1 He, B')H 439 (E&qmjols%ﬁdmr 2.4, 8.5 Hz, 1h}§)|,§ 8595 (;?)2H) 6.72

2An1no- - | -t hi ophen-2 yl neé
r@ﬁﬂﬁof &é mHé,aﬁY%mcl ST Ha, %fll),y79(b€;i,él=8AHzL2H)r&15(b
t hi ophenecar boxal dehyde (108 L, 1.00
D F T P

0-2- 25 nitro-phenyl)-carbamc acid
ethyl ester (225 ng, 1.00 mmol) and Anberlite | RC 84
1&16 ]gg in o-xylene (4 nm.) was heated at reflux under
W@gwewpguncwea@pxee@red,@n@ogq@%ved by evaporation

212 BEND- ROCHG A SO E MR SRGI KBk cartamic eid enty
Sdumenlt By ) ot B
YRR dres S i ok 880 %@Zb%@gé@ﬁ/m@u@w% 3260725, tr =
1vo8t 181, UV §|Qat5‘1—' 851§%HEP$ buMBs- aglgedipy %iﬁg&dﬂ? ng)n 1‘(’)1?% 3

conti nued f of m hutes w'th occasi

A3 (Thk= Féeﬁz, |20H1) 430X d.uf = 6\iaEz, &ap dridt(e® Hy 5B3y(ddss= 2.4,

SOHE ot Z3hi e IRSad Bl a Tsd e S8R o ot
1(EBQ 7r8)(d, SR 6. 2HHEO0M} 8. m@spﬂyas extracted with Et OAc

(50 nmL) and the conbined organic |ayers were dried WD
2004/ 058739 PCT/ DK2003/ 000906 66 (Na2SO4) and the

I?g \élﬁ'P [‘(’9@%7 %ano%tﬁc%%g‘ﬁ#ggzen-g— krzéet;zy u}j gzwi@he; )2}‘ 6arbamzc
apid, etihd estmol ) and i ron powder (0.34 g,
Yield: 66%. LC-MS: (m/z) = 402.0 (M+H"), caled for CysH;oBrN305S: 400.0325
(100%), 402.0310 (97.3%), tg = 1.97 min, UV purity = 87.9%, ELS purity = 98.2%.
"H NMR (DMSO-dg): 1.20 (b,3H),3.83 (s,3H),4.03(q, /=69 Hz, 2 H),4.32 (d, J
= 6.1 Hz, 2 H), 4.58 (s, 2 H), 5.84-5.89 (m, 2 H), 5.97 (d, J=2.4 Hz, 1 H), 6.74 (b, 1
H), 7.46 (s, 1 H), 8.17 (b, 1.H).

, 4.34 (d,

5.9 Hz, 1

BET/DK4003/000906
9.

Hz, 2 ,
.81 (t, J=
6. 03
J=

2d {2-Amino-4-[(6-chloro-3-methoxy-benzo[b]thiophen-2-ylmethyl)-amino ]-phenyl}-
carbamic acid ethyl ester.

Yield: 60%. LC-MS: (m/z) = 405.3 (M+H"), caled for CoHz;CIN305S: 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, /= 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, 8.5 Hz, 1 H), 5.96 (t, /= 5.9 Hz, 1 H), 6.00 (d, /= 2.8 Hz, 1 H),
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mol ) were added, and the red m xture was heated at 60
Cuntil the red color had faded to yellow, ca. 15

WOrR(WNESES39 The mi xture was poured into saturat ePCEDK2@IH00906

5 sodi um bi carbonate (50 nL) and EtQAc (50 niL), the
resulting mixture was filter®d, the phases were
%’é%)&r@ade%,.f 208 Hzd B l88(dd, plvabe, $4s14 LE)he6s ek U-ag8 56, 1

' \C The conbi ned organic | ayers
%?!985?%8 1(*&5’@?’ ggiﬁo(bt hgﬁsol vents evaporated in

vacuo. The product was purified by chromat ography on
silica gel on a FlashMaster system using as eI' uent
Kdgrawepet Hytdimedyherinptbenedb]tyopkitreyineditptl)-aminol Phenyl)-
|eal l 2 to 1:1). The fractions containing
C?ﬁgdn%?gaggc{tﬁ)gg%tgnpool ed and evaporated in vacuo to

Yiekl: d3%hBCMSE ¢napAPesIgVasT 'y ardgoy €l How, 8081 38515953, 1, =
over al | , cal cd

459 ,} LC- V5! _(Mzi:%9.9(M+ _
e mess 18 PRS0 Pk prit RS 5% 35 NWR(D DI @3
19Ps s B s G < gy R VOB et 085,
5L (tA]19.Q1d7. UH), 3.98 (8d,J22H) 8.5452 )5 6.03 ()7 = 25 Bz,02H),

%0 16 85 g sz e .7 lo. g 6 ek 30 3o et

7171Hd, J 6- 88 Hed1 B3.85 B, l2y). 1 H). The fol | owi ng conpound
was prepared anal ogously:” 20 3b {2
Am no- 4- [ (5- chl ono-t hi ophen-2

RN R AR R R Sl i
phayihchdanid ol 903NSRA2S: 340. 0881, tR = 2.14 mn, W
Spurig = 82.3% ELS purity = 90.2% 1H NMR (CDCL3): _
hiclg 3%, LEMSpmz) 33892 (D), calod dons HaNI@-F 992 51, t =
; il A 4 , ; )
A By il 5200, L Shyrff g, e Briig o 199 .
Hz2.33 ()3, Hp 228 (6.8 H)4.R @, fE,6.9LIngZJ'® H), 6. 99(d( .da: 51718, DH),
. | 1o S prepare

g 3l B R e BB b 5022
HAN FBCEY2IBlemyles 8436.83¢m, 2 H), 7.58 (d, /= 8.5 Hz, 1 H), 8.16 (b, 1 H).
{2Am no- 4-[ (5-chl ono-t hi ophén-2 _

yl naet hyl) - (et hyl)-am noJphenyl }-carbam c acid ethyl

1o 3V¥O 2004/ 058739 PCT/ DK2003/ 000906 67 Yi el d:
@8}??_% M. (rn/z) = 353.9 (MtH ), calcd for

3o A% MR BRANEPRE - 2-V Bhethyl)-(methyl) -amino]-phenyl)-carbamic
acid ethyl ester.

A mixture of 5-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 mmol) followed by
HOACc (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
mixture was evaporated to dryness in vacuo and the residue was partitioned between
saturated aqueous sodium bicarbonate (50 mL) and EtOAc (50 mL). The aqueous
phase was extracted with EtOAc (50 mL) and the combined organic layers were dried
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wWoR0485880 (g, J = 7. 1

2.02 min, Wpurity

97.5% ELS purity = 99.0% 'H NWVR
(CDC13): 1.16 (t, J 1

7.1, 3 H, 1.29 (t, J=6.8, 3

Hz, 2 H, 3.76 (b, 2 H),Par/b82¢0g/000906

J= 7.2 Hz, 2 H) 7(s,26,605(b 1H, 6.13
J=2.4, 59.0 Hz, 1 H,

g\‘fja,}éép Oa%d?h so;ihée%'_g\}aggr}a&e?i i V@B‘O( Ghe mpsidge Wapithendissplved in
ahancl 010 09).rENGIRAKILINED oo, PAREA DAL M (034 & ¢ 0

except that the f or mal dehyde I‘on was
@alopzwxmad@em apd &efrbdmnxturtehmasﬂiwtﬁd 2t 60 °C until the red color had

t heny carbam c acid ethyl ester
(ﬂg) ﬁégg}d é &%IBP@F %@XWEW%PW@ fnte a@tmtﬁdtaqueous

Eggm‘zlblcﬁﬁ’ﬁn{ltb ggf o 9%%?13%{% H@gﬂgg% regl.% ‘%ggs_ﬁltered

e p}'@as;:ﬁ Werq_spgarlgtgzgh ang the aPie694 prhSwyam further ext&%teﬂ%ltﬁlElOAc

15 3. b,

(b“%%}f %Zlﬁ%eé)oéa 1ie cg&artlcaﬂejrs V\Qerq)dlp_gi (S\@zwq.) a@ @1@ s(otbve(nls
;ivl)gorﬁteﬂ M v&ddthﬁl(ﬁi &o@ué’f‘lx.fas bufibied %l?roéﬂgjgs(]pgy on Jsjmg gglona
hl\/&as‘;qf SYSESIR HPing as,elggntzt-ﬁp[aﬁe/eﬁhyl acetalte (linear gradlﬁnt ehlltlon

n- 2 t noJ n
ar ba&ré?l{é(ggzc%gi g %h% %agt&ng Fon mg% tg‘? P%iﬁﬁl%g?f nge%ogle% azld

eSamnafod ot hicop m@m}&the &b 3bABEM s (a%ge }auo&ﬂs%ll 145 ﬁ%gf 45%

was added to a so

oM H?r%"ﬁd (% ? hl or oet hane)
XSI2 Silrrz g @éﬂ%ém%ccb@rr@ldizwioz&eémn4:(7%9=180
nhi J= oe 25
{in, S 05405 08 ity 7R AR ROBRLY DAL T3
H)h%ﬁé‘s&l ) ﬁg’lrﬁ; 3 H), 8. ma(sdz Blt)l‘”%ld; frery. ﬁb}g @@gr%@gs 4y,
to coo to a | e

Eieirea u gﬂyva éétaljé? 1HR6-20)(ddhals= 8@518& HZF Hé{)mﬁa’éﬂt&% (m,

ma)ssfésl(aemg 3117, qugy) 6398|1(Hgﬁa 8%94{2 (58P and the
i ch

col um was washed W't h aroé hane (3 nm). The
combi ned organlc phases were evaporated to dryness in

THE : t| ng.sol i di ssol ved in ethanol
(3?din%y1ﬂ_$§%rﬁ§ Waa?d%&ag’@w ‘one-third of the
resul ting solutlon (1 nm), followed by an aqueous
96 L, 6M. The

ti.on o drochloric acid
3 Ldintng hi-oar o haeaemadme i (oatinl s Robiitcarboiic
aégeﬂbp&ggs Then, saturated aqueous sodi um
bi caf bonat e sol uti on (2 nm.) was added. The m xture was

Yeokd:rdidh. ddC-WG: 2007 -0 BOIATT, SHADRBIBBIOR;0,5: 340.0881, t =
2.14 min, UV purity = 82.3%, ELS purity = 90.2%. 'H NMR (CDCL3): 1.29 (t,J =
6.8,3 H), 2.91 (s, 3 H), 3.78 (b, 2 H), 4.20 (q, J= 7.2 Hz, 2 H), 4.49 (s, 2 H), 6.05 (b,
1 H), 6.16 (d,/=2.4Hz, 1 H), 6.24 (dd, J=2.4, 8.5 Hz, 1 H), 6.73 (d,/=3.8Hz, 1
H), 6.99 (d, J= 8.5 Hz, 1 H).

The following compound was prepared analo gously, except that formaldehyde was

substituted for acetaldehyde:

3¢ {2-Amino-4-[(5 ~chloro-thiophen-2-ylmethyl)-(ethyl)-amino [-phenyl}-carbamic
acid ethyl ester.
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68 with ethyl acetate (3 nL). The organic phase was

washed vvithyvvater (3 m) and brine (3 nL), dried over
woregnesi’am sul phate, filtered, and evaporated POI/DK2003/000906

dryness in vacuo. The resul i ng product was dissol ved

g 222 TR sl BBl Grelerbr gt (1N, cisarioos, o =
s b S-S0V BE LD, Lo -
ggﬂ H).dg2% (trfre 61% BIFOWE A6 (¢ JrpRl LS 2y 8.79 (8RR, 10 A=
%?nﬁﬁg?%j[s 4(39‘@4,? 24). p{b?g@ﬂeﬁfza 13 (d,/=2.4Hz, 1 H), 6.19 (dd, J= 2.4,
el Bl L e RO LY L

LC- VB (i z) (MrH) +371.
15 4c {2

' i - =t hj - 2yl met hyl ) - am no] phenyl ) - ca
g B A b R R S S ampidehy e
aidition geis OohitedELSD)  76% 100% 20 4d {2
Am no-4-[ (S-et hyl -t hi ophen- 2yl net hyl ) -am noJphenyl }-ca
rbam c acid ethyl ester. LCGM (nfz) (MtH)+ 320.1

T o e R N Do Ptk ssehran esdedir
ef®Banmi ¢ acid et hyl esger 10|6§: l\/go(ﬂ z% 2( MtH) +342. 1
TRy Koy ST e s GRS R endlirionsd proa
pridland)cL@QVS: @i/ 3163 (v | CalBedyh 2o ENHASE 53680, 1, -

- W, ELSD) 90 % WO 20
1 PRI TSE 40 Bty 88 49455 NMR (CDCL) 129 (b 3 H),

3280 19414 I(c;g?%fg% ﬁzf PEAPLENEY RO S B DO ¢ oo
(BB BI hilbphanedd Jear bas. gehy den(d.586, 9= B5 B, MTH) do4 (q,
J‘f?;f%@‘%g?ﬁ{): ?o?pﬁglnylt I) ?ga?{JaSﬁAf;: gci d propyl ester (2.00

g, 8.36 mol) in acetonitrile
Example 4
4a {2-Amino-4-[ (5-chloro-thiophen-2~ylmethyl)~amin0]~phenyl}-carbamic acid ethyl
ester.
A solution of 5 ~chlorothiophene-2-carbaldehyde (240 pL, 111 pmol, 463 mM in 1,2-
dichloroethane) 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 column was washed with 1,2-dichloroethane (3 mL). The
combined organic phases were evaporated 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

aqueous sodium bicarbonate solution (2 mL) was added. The mixture was extracted
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(10 nL). The m xture was heated to 160 C for 2 m nutes
in a 20 nL seal ed m crowave process vial. Upon cooling

WORBHBSIN{ 1. 06 g, 16.7 nmol) and AcOH (48 L, BCBBK2003/000906

mmol) were added and the m xgure was stirred for 30
ter/h 1:1, 100 nL dded )
fg} ﬁhﬁi ?ﬁtt"%I? g3r ‘@%ﬁ? é%%&@ge éﬁaﬁ Waéltqdwlﬂa%reﬂ\gg(s@im gnd brine
((3?mL§l, Qicioyer ﬂﬁ@eﬁﬁﬂ%ﬂﬁa&hgﬁ @%d%ﬁ/b oq?tgéf odrypgss in vacuo.

magnesi um sul phate, filteré con
%ﬁ:wﬂtlrm praducicea dissetved dh 200y Idsn gylsilkagddand sBRbied to

chr omat n SI| ca gel. (eluent: ethyl
DR 01%‘2@5%8“ e%%}%é)ﬁfdtl@w vas @fﬁi}l@r@@d tTdeyness in

;ﬁu@%m Zszg%(%é)h £r- Mss@i?é)\(ﬁzfi%p) 3%%@%?@@,%092%,

% nL) was added. The resulting mxture was stirred
at 15 40C for 5 hours under argon. The resulting
m xture was extracted with ethyl acetate (3x 100 ni),

Titeefolowhigneehpougdsére p iflbh GEa1OY SR ATREREST UM
sul phate, filtered, and concentrated in vacuo.

Purification by fl ash chromat ography (eluent: ethyl
i he 0 ft
e b kg B ey bt aid et
eRer= 2.45 mn. 1H NWR (CDC13): 0.95 (t, 3H) 1.67 (m
By 55 (d, 1H; 6.13
Lf&%ds i”f’-ﬁz) 0@%&. 3(7&29%111719 ( 1?%8153@%%, %7 (dtH? 1H)
7.32 (dt, 1H); 7.68 (d, 1H) 7.77 (d, 1H). The

foll ow ng conpound was prepared in an anal ogous
fashi on: 25 Sb {2- Ami no-4-[ (benzo[ bJt hi ophen 3

I mc acid ester.
Y eI d o %1/5}21 ’K/%I?’te ﬂl}/’%”@@e Mg/ PEFFJ’E} ~curbaigiagid ethyl
eit‘ei»Nl\/R(CDClS) 0.96 (t, H; 1.68 (m 2H); 4.10 (t,
1H); 6.14 (dd, 1H); 6.95
L%g&’fs ) (I\SH;IB 3(H§0Rﬂ“rﬁ1 967(186, RIRD) 6%, 100240 (dt, 1H):
7.79 (dd, 1H); 7.87 (dd, 1H) 30 Exanple 6 6a N-{2
Am no- 4- [ (5-chl or ot hi ophen-2
yl met hyl ) am noJdphenyl }-2- (4 fl uorophenyl)- acetam de.

_%\? 2004/ 028239 PCT/ DK2003/ 000906 70 To a stirred red
£ o450 -ethyl-thiophen-2-ylmethyl)-amino]- -phenyl}-carbamic acid ethyl

efed 4- [ (5- chI or ot hi ophen- 2- yhnet hyl ) am no] - 2-

n| t r%phen - 2- (4-fluorophenyl)acetam de (320 ny,
mﬁ;)dMJth 32ed RaId0ofUVUELSD) 72%, 96%.

4e {2-Amino-4-[(benzol bjthiophen-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-[{. S-phenyl-thiophen-2-ylmethyl)-amino]-phenyl }-carbamic acid ethyl
ester.

LC-MS (m/z) (M+H)"368.2 RT=2.21 (UV, ELSD) 90%, 99%.
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(25 M) and acetic acid (8 nL) zinc powder (particle

size <10 mcron, 10 g) was periodically added by
W@eooHiossT139 duri ng 30 minutes. The sol uti on tur nkAI/DK2003/000906

colorless after 5 5 m nutes. 69The obt ai ned col orl ess

éus ep;g on was filtered via plug of Si02 (10 g) with

’fiﬂﬁp cetate as an el uent and the obtained sol ution

%}???S‘?ihegg‘ﬁ'?%%gﬁm] f}[lg?}l@l % );r?eﬁl yvci)b &i%zlnro] %hesnc))/l,J cai%vamzc acid propyl
estest at e/ acetone/trifluoroacetic (3 nl/3 nm/0.2 nl),

B8} hi e 2R as B amo B ovasiparied torbiugion of 4
Gt shoie, (o) SRR T L AL ey
(399L)1 Ghomixtpre wasrhepBNBOL 6BIC 8. Sfinftes iR kR0 mil. 28i1ddd,

11%1'690\7&/ r o((r??s Y_\%ﬁU@%'%?)?lglg I%;B]gl%g\"f é%B% 8 ? 61’261-,1-;1(8) @312 K%OH (48
M]LHX) 847miti3>1)(\tlere 3lifled ahd 38 mbGtke vtdstinrd %cq 30Smink F,D; a doc,

The faollowin npound was prepared anal ogously from

Wﬁt@r@éﬁ? @sbd%glnﬁrg) wiastadded eshtho omigturéwas extracted with ethyl acetate

4- h 2
(%‘!lz [rlré? ﬁﬂf;);}gﬁrﬁ or%fu%ﬁé ﬁ% rvxpa§ *&5}08 89%(%?‘]’*%?F§}H’P’y§rug)r]ﬁa@eﬁh?@d and
cAn¢emtrafed|it vadiooThé blludél Biteriplc@idtcansh MARE 28R chldfato gﬁaphy

qduct s precipitated froma biphasiC solution
ETSF VAl g&k@‘?‘%@ ethyd geqipterheptangl: 9hmp©51t¢d_f/0mylms$ Thé t h

B A e A e i sl

nNvR) (BREIO:dB) watgr G0 nfls), waH-ddded® . The résultinghixtre $s cBred at

88 (dd, 1H); 5.97 ,
4&%:% foré ]gani éndei %gongﬂ%%reﬁlgtlngm}xw@ Vs ee(gacte@y(ltth}q;hyl acetate
(B 9B fndl), théRomBin8Ro 11f)h’1|21ses ey b%r‘?n%'ﬂ%mhlﬂ é é)Ylgte filtered,

testing The compounds of the 1 nventio
apd gonsgnipigd thmo dridicetiombiofisshahromategraphy @iehbethyl

ORUBHHRASI) ARRIA U5 gTh0 %ﬁgfﬁg%@s%ﬁw@@okmms
(mmxaﬁ@([s/[mr): Reeded mim, tH NMRxcbﬁflgr@% ghm?)i

t he day exper |

4381t Mt S5 Vi bbb 756 1 @@(@@Hazsﬁ/ﬁm@mﬂ) 20 wa]s]li)gd’ 27
(d’t"I Iﬁ) g 3REe- 1‘3{3 zag@d enPyES 8f el I's were preincubated

drug an

The following compound was prepared in an analogous fashion:

5b {2-Amino-4-[(benzol bjthiophen-3-ylmethyl)-amino]-phenyl}-carbamic acid propyl
ester.

Yield: 16%. LC/MS (m/z) 356 ((M+H]"); RT = 2.24 min. 'H NMR (CDCl): 0.96 (1,
3H); 1.68 (m, 2H); 4.10 (t, 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—Amino-4—[(5-cklorothz'ophen-Z—ylmethyl)amino]phenyl}-2-(4—ﬂuorophenyl)-

acetamide.
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[ 86Rb+] was stimnulated by a submaxiral concentration
of 15 MM KCLl in the continued presence of drug. After

W@ 2®uiossIBd e | ncubati on period, the supernat ant PGEBK2003/000906

renmoved and counted in a |i qw d scintillation counter
éTricarb). Cells were |lysed th 5 2 mM NaOH and t he
Prodnt StBFedgetRE+ sRdiono Lt el- {478 chierathiopkene? f/lmoethyRkmino]-2-

T T
@6rphendsacsfic tahiel (SnmEptzimenpdiade @artEoR-k10 esierdnnNa0 g) was

20.0§0n% ié‘ st cases . 10 |ess than 2000nM and in
RELi9$ ALY @ddqddspqrians MO méese The Selutio Bireeshedonmets after

Dnididies. TAY 8btaifen | eful . Lh :
treatment of di secgl;?gg&%l oegﬁgﬁgjﬁg%&mgfﬁq%ﬁ%gﬁﬁeﬁgl(%ﬁiol%) with
el casstatmns W shisht andvhe ohianed scliutios o kevafordleg i 8%kuo. The

d i f male pi i |
G BIENER B iy o By febpbcnaimiammosestio 3
r36/3ALI02 nf),) trEREDWHE shiflrMOEY Na@{(t@d@ﬁg?)() ﬁﬁf@@ﬁgizn%'e(?)ﬁ mL)

caa{acteri sed by a tonic_hind I'inb ex
g thepredust yras Repseated hy fdegiomio, fupdish 289)mg @Da pale grey solid.

: essy ) - 220 p
e L s B AV o s B R D B ovoose.
NVRO@AVIBDAd): 256 (SYGHNG4.L® (draEDps. 59T(s, M eNtl)c 9.8§ftéd,01fH); 5.98

ob ' or sejzure activity resulting in |oss
%ﬁﬁ@gﬁ“{ in zl)p@ﬁ* &4 15D); 680 il.niiDe 6.93Sdali); @t134(t,. 2H); 7.35
amqngagqb VgBi ochem stry and Behavior 1993, 45,

(321- 25) gg Eﬁectrical sei zure -threshold test A

nodi fication of the up-and-down nethod (Kinball et a.,

TR%df;O?lti on Research 1957, 0 1-12) was used to _ _
G IONSTING EOEPOHA; WAS PrAPateAoTHIGEsUslH die theworresponding nitro
cbimpduhd:b extension in response to corneal

el ectroshock in groups of male mce. The first nopuse

of each group received an electroshock at 14 mA, (0.4

6B N-28 4Hz)  ands served for, seizure actjyity. If a
e T e P B Panilets by 1
dimathplbeyresitle WO 2004/ 058739 PCT/ DK2003/ 000906 72

Ag;[)?u?fg however, if no seizure was observed then the
{ ﬁfttl%ghrpm §1§§eg1dbyvapﬁmtlon the product was precipitated from a

biphasic solution in ethyl acetate - saturated aq. NaHCO;3 (5 mL/20 mL) with heptane
(50 mL). Yield 580 mg, 71.5%. LC/MS (mv/z) 352.48 (IM+HT"); 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 (t, 1H, NH); 5.99 (d, 1H); 6.72 (d, 1H); 6.87 (d,
1H); 6.93 (d, 1H); 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 [S6Rb]. On the day of the experiment cells were
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This procedure was repeated for all 15 mce in the

treatnment group. Chem cal seizure -threshold test 5
wab@4os7e@shol d dose of pentyl enetetrazol e r equUPCEUKR@3/000906

i nduce a clonic convul sion S measured by tinmed

I nf, ugi Qn of gentyl enetetrazole (5mghnL at 0.5 nL/ m n)

phgd yith HBS§tcoptaining ey ffer of eliprwerp praificubrated withairug hiud the

R col o .198 3 7-698).
SRR A LA 25 BT 62
dompihgett mesenne of drugi A el aasuiteble GhduB&esh pedo, thé Supernatant was
rdorso at ala. After surger¥ the animal s were

ral . amygd CAfte ]
SCSFE G Puntsddn é?lqwéifssmllﬁh@ envains {Tosarp)aCells weredyseddvith
EhlM 82 OvRsd ¢ upg. or Jthesdrug’ s
vehi c Iae. Tihﬂetﬂg ﬁ?l?}glﬁzof@v\];}e@%st (ls:o?rluﬂﬁgt Té%e Wiatt]%e g ﬁgqxrvgas
qalfuiated (€PMerctRMbargeP MRS NO(CP M, 23CEIN, Hat CPMAN 5y
3 51@051(§Meeks and on each occasi on seizure severity,
S % r ation, and duration of electrical after

di scharge were noted. (Racine. El ectroencephal ography
nd Cinical_ _ Neurophysiol ogy 1972, 32, 281-294) 20
eomprpads of trpiw erilonrhar e ew ECsyeftlesm tBar20060 G irsmutrcases

' he. ti ' | d. '
LRIl TR 0 UG rhne 0 oo

of the inwtoigy atO8Msidbfed to b Asedlllih thPtrediheRAAELRE afdBBiafed
by counting the nunber of |n?ra-

l.gc r_activit

ng’dt%ﬁan%?@%éﬁéﬁ%mﬁ chggelseage ((Watson et al .

Neur ophar macol ogy 1997, 36, 1369 25 1375). Hypothermc
actions on the animals core body tenperature of the
Maxipoun glectnoslockeasur ed by either rectal probe or

' nted radj qtelenetry transmtters capable of
TR el bordilst S e B: plwalkaCosing comay Slegirodss aadd
aﬂ’mﬁrﬁs’tbﬁh%a 3@&3@ WNQ ctﬂﬁ%ﬁt ol m AR 5’.&%@5@1‘&95‘1 5}%1[ t%smdlilc-;%%

phar macoki neti c %roper_tl es of the conpound were
COrRYUdtinR plagacjerised by v toria Hind. lonb extessiony( Wz Spaladpitepsy
Rggégr%bgﬁt §0’ ﬁ@giza? hereafter, draw ng bl ood sanpl es

over hour’s. IS concentrations were determ ned
with LG M5/ M5, WO 2004/ 058739 PCT/ DK2003/ 000906 73

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 et al. Pharmacology Biochemistry 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 ImA for the next
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Caims 1. A1l,2,4-triam nobenzene derivative of
fornula | R2/R2Z NHN-~X(Z)gR3 YEN1 5 Rl
wabeness3R1l is sel ected fromthe group consi stPEyDER003/000906
hydrogen Cl_ 6 al k(en/yn)yl C3 8- 10 cycl oal k(en)yl,
cI 0al k n%% yl-CL 6-al k{enTyn)yl, acyl,
?}fr,g APREWR Wﬁppq;ery;qddhen the current was mcreased by 1mA.

thmg b@@éd\%_\z&s YRR MY e B Bent Mo 1 o

i ndependent |y sel ec rom Lhe "groa
hydr ogen, Cl 6 al k(en/yn)yl C3_8 cycl oal k(en)yl,

-Cl_ 6- al k(en/yn)yl, 15
éﬁg+ic&§:3 %Z"Jlek sﬁﬂ?ﬁéfeﬂ acyl ,
Tt)ei:hfasuol@lioﬁe &t getn rﬁéf&ﬁékol@ ?Q;gﬂ%&i fooi)fl}i%c(ésa—ﬁomg convulsion was

cycl oal k(en)yl; i s sel ect rom-t
TReATETed Y i mﬁysmmgf@nnty@eﬁtrazdi@ Emigy/mlLydt 0.5G3LAnin) into a

l%ﬁalé i yJéxfug g% %1]() e%a(%/ﬁyrpﬁi irggeawtt%ﬁ /agl l.()}y}a’rmacy and Pharmacology

1889) 38C598-688k (en/ yn)yl , 20 hydroxy-d . 6-al k(en/yn)yl,
argl - C3_8- cy}él oal k(en)yl NRLR10' - Cl1. 6-al k(en/ Yn) Y1

NRlOR - C3_8-cycl oal k(en)yl and hydroxy-C

'k‘i’u?d n)yl; wherein RI0 and R10' are
%ﬁge%gﬁdentl sel ected fromthe group consisting of

Reysivstyement s@efr talinplantatipn oy tri-p&3r Seciiteed ahk RMoWolateral
al k -Cl 6-al k(en/yn)yl,

aﬁ%}@ﬁg@yg%% B r}g% r?pyfﬂ § were allowed to recover before the groups of rats

| Y
r%%ﬁ%@ %l])_&g ogfééméﬁbglou?é{ Qf 826 dr@&%el‘ﬁg)le The animals

Weae eﬁmla@damucmemmalwﬁer tiabler§SthBeshyld Hozs KA Q8ily for 3-5
8-cycl oal k(en)yl -Cl _6-al k(eli/yn)yl,
Wee%%%“ %acﬁloﬁ%aéi?fs#ﬁ € S%%o’ie@lr%duré , 8ad iyratiyry bf

i ate Gl LRI Sths Sl bR AT
Ngptaphysielogy 11938632, aBbAP40 Whl ch they are attached form

a 4- 8 menbered saturated or unsaturated ring which
optionally contains 1, 2 or 3

Side effects

Central nervous system side-effects were measured by measuring the time mice would
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 infra-
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. i.v. and p.o.
dosing to Spraque Dawley rats, and, thereafter, drawing blood samples over 20 hours.

Plasma concentrations were determined with LC/MS/MS.
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further heteroatons; 5 Xis COor S02; Zis 0 or NR4,
wherein R4 is selected fromthe group consisting of

whyanosgssy C _6-al k(en/yn)yl, C3_8- cycl oal k( ePQTH/DK2003/000906

C3_8-cycl oal k(en)yl -C1_5-al k{,en/yn)y1,
?ﬁ%ﬁgxy- Cl _6-alk(en/yn)yl 10 and
roxy-C3_8-cycl oal k(en)yl; or R3 and R4 together
vvith the nitrogen atomto which they are attached form
- menbered saturated or unsaturated ring which
]opt*“r\ér?a‘ﬂﬁtfyal’@l@ﬁb@izﬁs: derivatioroffornfiulaf her het er oat ons,
the ring fornmed by R3 and R4 and the nitrogen atomis
optionally substituted with one or nore substituents
i ndependent |y selecte@pfro 45 Cl1_6-al k(en/yn)yl, aryl
and aryl-Cl_ aIk(en/yn)yV/ gisOorl; and 20 Y

represents a heteroaryl N foHnula Il or III (R5)p
(RE)mMW (RS n W 11 i 2 V\,heﬁem W:“(Qp
2004/ 058739 PCT/ DK2003/000906 &N R3, 2 or 3; n

is 0, 1, 2, 3 or 4; 5 Oor ;andeachR5|s

i ndependent |y sgl€nt gfm t he group consi sting of
Cl _6-al k(en/yn)yl, l _8-cycloal k(en)yl, aryl,
C3_8-cycl oal k(en) yl - (1:1_6 al k(en/yn)yl, aryl- C1_6 10
allc(en/yn)yl, acyl ,R hal ogen, hal 0(16)1_6- al k(en/yn)yl,
Cl _6-al k(en/yn)yl oxy, -CO

wherein

R’ is selected from the group consisting of hydrogen, C;.¢-alk(en/yn)yl, Cs.g-
cycloalk(en)yl, Cs.g-cycloalk(en)yl-Cy_s-alk(en/yn)yl, acyl, hydroxy-Cy_¢-
alk(en/yn)yl and hydroxy-C;.g-cycloalk(en)yl;

R? and R? are independently selected from the group consisting of hydrogen, C;.
¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl, aryl, Cs.s-cycloalk(en)yl-C;.¢-alk(en/yn)yl,
aryl-Cy.¢-alk(en/yn)yl, acyl, hydroxy-C.¢-alk(en/yn)yl and hydroxy-Cs.g-
cycloalk(en)yl;

R’ is selected from the group consisting of hydrogen, Cy-alk(en/yn)yl, Cs.g-
cycloalk(en)yl, aryl, Cs.g-cycloalk(en)yl-Cy¢-alk(en/yn)yl, aryl-Cy.¢-alk(en/yn)yl,
hydroxy-Ci.s-alk(en/yn)yl, aryl-Cs.s-cycloalk(en)yl, NR'°R'*-C, ¢-alk(en/yn)yl,
NRlORI0’—C3-g-cycloa1k(en)y1 and hydroxy-Cs.s-cycloalk(en)yl; wherein

R" and R' are independently selected from the group consisting of hydrogen,
Ci-¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl, Cs.s-cycloalk(en)yl-C.¢-alk(en/yn)yl,
hydroxy-C;.¢-alk(en/yn)yl, hydroxy-Cs 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-C;.g-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-Ci.¢-alk(en/yn)yl, or
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NR6R6' , cyano, nitro, -NR7/R7', -S-R8, -S02R8, S020RS;
wherein 15 R6 and R6' are independently selected from

W b@49s808p consi sting of hydrogen, Cl 6-al k( ePCH/DK003/000906

C3 8-cycl oal k(en)yl, Z
icyclqglk(en)yl Cl 6-al k('en/yn)yl and aryl; R7
RN thgriless ariththe nifrogen e Whichthep eregmaubed form a 4-

cong {n%hib@ﬂ: %E‘Lz.\@f%{ (;ﬁ%ﬂatllr%%ed ring ; $hick {)s{] orYaTl)y cohtains 1, 2 or 3

C3_8-cycl oal

C3_Rrtbgcepmbitéms) yl - C1_6-al k(en/yn)yl, aryl and 20
acyl; and R8 is selected fromthe group consisting of
Cl _6-al k(en/yn)yl, C3_8-cycloallc(en)yl,

C3_§1§@9I&qjd§(en)yl Cl_6-al k(en/yn)yl, aryl and
RORO'; wherein RO and R9' are |ndependently sel ect ed

fromthe group consisting of hydrogen, C1L 25
I. cLen ) C3 8-cycloall (en)yl and
@ %‘ﬁfﬁ Cl_6-al k(en/ yn)yl : or
phakﬁi@@el@&te@ ﬁlohmhagﬁ%tc%mlam%ad dfo*ggﬁ 6-al en/§>n . Co o
e

rrpound according to claim re n
f r sYclopK (Bl fs- s-gmcleaihC@nbthGag aﬂ{(elhw’yd)yhggdroayecl 6 alk(en/yn)yl

) onpound according to any one
_agfl%b'tﬂog(? %r’fowﬁlomﬁ( 7 }'1; °ht least one of the

s ulRt artd R ogetR: waitethBRitrden atdhy @ WERA I Qe MQChed form a 4-8
2004/ 058739 PCT/ DK2003/ 000906 76 4. A conpound

ac dBTRPHET tauralsd on anssturated ring which w&@n@wcmms Rzz em?d

R2'
e M T S
C o reptionallysubsitotied gvithooneny note sulfstitleats li\i'ide%erﬁieﬁ'ﬂ? k8lbdtedfrom

d di t f cl 1-5
wndrisl G T e g 3 Yty el om 10 6. A

conmpound according to any one of claims 1-7 wherein R3
is selected fromthe group consisting of
ClL®s8%len/ yn)yl and aryl-Cl_6-alk(en/yn)yl. 9. A
compound according to claim8 wherein R3 is
ClL 6-alk(en/yn)yl. 15

and

Y represents a heteroaryl of formula IT or IIT

(R,

R,

W

wherein

WisOorS;
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10. A conmpound according to claim8 wherein R3is
aryl -Cl_6-al k(en/yn)yl. 11. A conpound according to

w@rop4058330f clains 1-10 wherein Wis an oxygenPEL/DKR003/000906

20 12. A conmpound accordi ng ;o any one of clainms 1-11
wherein Wis a sulfur atom 13. A conpound accordi ng
to any one of clains 1-12 wherein Y is of fornula II.
14. d according to any one of clains 1-12
V\Iherll'lgls gﬁg@?};g‘bf formula I'l'l1. 25 15. A conpound
according to any of clainms 1-14 wherein Y is of
formula Ilb or I1Ib (RS)P (RSmM\ / 1 (R n( )n W
ri PI%8: 2@ %in W m n, p and R5 are as defined
above. WD 2004/ 058739 PCT/ DK2003/000906 77 16. A
compound according to any of clainms 1-14 wherein Y is
of porherilgahde or M (RS M\ / W(RS)n W(R5)P He M
wherein W m n, p and R5 are as defined above. 5 17.
A conpound according to any one of clains 1-16 wherein
eaAcIRR’ iSindd t s ou

consi sti ng o?ﬂ%??g@g?%%{eeﬁ/ﬁé ;ﬁ/feg@%}{/{og% ‘gﬁe%‘g%hﬁ Hic(en/ynyy!,
C1 G-sattyieloafgmyl, Oyt SRR 1)y BRI (), agiiynd
acc | 0 of claj -17, sai.d_ co un ei ng
o UPUIRh e Fo e Bra® b cubnaRRC aralkiensmylony. .co-
{ 2 RAREG carlof Bit@NLOR R, hg oohayD,R8ydoygesty| ) - et hyl - ani n
o] - phenyl} -carbamic acid ethyl ‘ester;

{2- Am no- 4-[ (5-chl oro-t hi ophen-2-yl net hyl ) - am no] - phen
yl kpeadiham c acid ethyl ester; 15

{2- Am no-4-[ (5-nmet hyl -t hi ophen- 2-yl net hyl ) - met hyl -am n
o] - phenyl }-carbam c

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

R® is selected from the group consisting of Cy.s-alk(en/yn)yl, Cs.g-cycloalk(en)yl,
Cs.s-cycloalk(en)yl-Ci.¢-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.g-cycloalk(en)yl and Cs.g-cycloalk(en)yl-C;_¢-alk(en/yn)yl;

or pharmaceutically acceptable salts thereof.

2. A compound according to claim 1 wherein R! is selected from the group

consisting of hydrogen and C,.¢-alk(en/yn)yl.

A compound according to any one of claims 1 and 2 wherein at least one of the

substituents R* and R* is a hydrogen atom
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acid ethyl ester;
{2- Am no- 4-[ (5-brono-t hi ophen-2-yl net hyl ) - am no] - pheny
wo e0gmsdiaami c acid ethyl ester; { 2-Am no-4- PCT/DK2003/000906
[ (6-chl oro-3 -nethoxy-benzo
[ b] t hi ophen-2-yl met hyl ) -ami A®] - 20 phenyl }- car bani
4ac Adcostoyhd estoeding to any one of claims 1-3 wherein both R? and R?' are
i no-4-[ (benzo[ b] t hi ophen-2-yl net hyl ) -am no] - phen
yl ?%8?%5%? Laci d ethyl ester;
{2- Am no- 4-[ (5- met hyl -t hi ophen- 2-yl net hyl ) - am no] - phen
yI} carbamc acid ethyl ester; 25
5{ 28mempevad pecording troary- Omtoﬁfo}aymii hidoplheeinX jd @6t hyl ) - am
i no] - phenyl }- carbam c acid et hyI ester;
{2- Am no- 4-[ (5- phenyl -t hi ophen- 2-yl net hyI ) - am no] - phen
6yl A-cvatpoand @co’@ﬁdiﬂ% toP4¥dne ®F LREms 1-5 wherein q is 0.
{2- Am no-4-[(3-chl oro-thiophen-2-yl net hyl ) -am no] - phen
yl }-carbamc acid 30 ethyl ester; W 2004/058739

P /% 7

7[ % ( gﬁ%r o&ggcﬁlg ne%g I(Of?‘:1 Fgg‘més }rét‘ﬁlgﬁrelfllﬂ 18r}haé’ﬁ1 DLisAine
t hytyleen atvinno} - phenyl ) - car bam c acid ethyl ester;
{2- Am no- 4-[ (3- net hyl -t hi ophen- 2-yl et hyl ) - am no] - phen
yl}-carbam c acid ethyl ester; 5

8 ZAQ%hﬁ)Quﬁld £C§cgrcfn!1$1§xr éﬁg%ﬁ@ %?EM Iﬁ]'énI 3 \yﬂe@}l Iﬁgl 1% seqecteé) }rbﬁmhe

enyl } - Carbam c ac

{ 2gt8mp nonsisting ol Oq;p%aﬁqﬁelﬂyry)brhmdwyl)ciamlkc&m}pi)yﬂnyl }-carba
mc acid ethyl ester;
{2- Am no-4-[ (4-broi no-t hi ophen-2-yhnet hyl ) - am no] - phen

I 3
> %/ZAAC%Q%EQIEE &Caﬁl%toe%%% %g“ﬁg‘%ﬁ’ R 19 St 6-a1]f(en/g n? no] - pheny

I} carbamc aci d et hyl ester

e e L R G A T

i ‘¢ “ac
{2- Am no-4-[ (5-chl oro-t hi ophen-2-yl et hyl ) - et hyl -am no
I] - phenyl} -carbam c
compound according to any one of claims 1-10 wherein W is an oxygen atom.

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 formula III.

15. A compound according to any of claims 1-14 wherein Y is of formula ITb or IIIb

(R,

R, \
N o \

W

Ib IIIb

wherein W, m, n, p and RS are as defined above.
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acid ethyl ester; 15
{2- Am no- 4-[ (benzo[ b] t hi ophen- 3-yl net hyl ) - am no] - pheny

wo e0gmsdiaami c acid ethyl ester; PCT/DK2003/000906

{2- A inino-4-[(5-di nethyl -amn no-benzo

[ b] t hi ophen- 3-yhnet hyl ) - ami Ad] - phenyl } - carbanic acid
letAgpbmpeurelgccording to any of claims 1-14 wherein Y is of formula Ilc or Illc
{2- Ami no- 4-[ (5-di net hy-1 am no- 3- net hyl - benzo

[ b] t hi ophen- 2yl net hyl )- 20 am no] - pheny rbam c
aci d(®Dpyl/ester;
{2- Am no- -fluoro-thiophen-2-yl neth ' nA - phen

yl }-carbanig acid ethyl ester; R5) W s
{ 2- Ani no- 4- [ (benzol b] t hi ophen- 2- yI et Ryl ) - ami no] - phekys
| }-carbam c acid propyl ester; 25

{ 2- Ami no- 4- [ (b8azo[ b] t hi ophen- 3-yl net hyl ) - am no] - Hif‘eny

l}-c I & aci d rogyl ester:
{2- A%ﬁ“?%mﬁv[’(‘%-“clﬁ’l AR ﬁﬁ%ﬁsﬁsﬁ@eﬁ\%ﬁ%& hyl ) ami no] phenyl
} -2-(4-fluoro- phenyl)-acetainide; and N
2- Am no-4-[ (5-chl oro-thi ophen-2-yl met hyl ) am ng] phenyl
1% AFoquiRd a¢eprding p anytgpefickimsi-14 veseingeduli sal | y

acgen ; 2004/.058739
piERaBL oSk 8 ety REMRE 3 calcurmsb apton
cohgdogesi, ﬁ!g6-all¢cﬁﬂijngyla>&y,acNR?RfEno§m8.any of the clains
1-18 in a therapeutically effective anmount together

with one or nore pharmaceutically acceptable carriers

r ACH f ] L clains

187 Pl aceadkil ol O lsing AL URT o Hop il

pr sghenteat fram theogroth eonmistmegnfii on, treat nent and/ or

i nhj Qi t.i o dj.sorder. of the central  neryous i
sy?r' m%ril?[?{ﬁ@%c%%ﬁﬁeﬂ-&-ﬁ@eﬂw ey RO PhERY rewbpmic
t hadid tdaot shtegor der of the central nervous 10 systemis
sel ected fromthe group consisting of seizure

di SbAadne-4d(xbhlae-thiepieni2syloethyDepnineppherghidcabaniscscid
ep(jrd1 petS{e‘f“,us. 22. Use according to claim?21
characterized in that the disorder of the central

ne{2+ausino-4-[(5-methyl-thiophen-2-ylmethyl)-methyl-amino]-phenyl } -carbamic

acid ethyl ester;
{2-Amino-4-[(5-bromo-thiophen-2-ylmethyl)-amino]-phenyl}-carbamic acid
ethyl ester;
{2-Amino-4-[(6-chloro-3-methoxy-benzo[b]thiophen-2-ylmethyl)-amino]-
phenyl}-carbamic acid ethyl ester;
{2-Amino-4-[(benzo[b]thiophen-2-ylmethyl)-amino]-phenyl} -carbamic acid
ethyl ester;
{2-Amino-4-[(5-methyl-thiophen-2-ylmethyl)-amino]-phenyl} -carbamic acid
ethyl ester;

{2-Amino-4-[(4-bromo-3-methoxy-thiophen-2-ylmethyl)-amino] -phenyl}-
carbamic acid ethyl ester;
{2-Amino-4-[(5-phenyl-thiophen-2-ylmethyl)-amino]-phenyl }-carbamic acid
ethyl ester;
{2-Amino-4-[(3-chloro-thiophen-2-ylmethyl)-amino]-phenyl } -carbamic acid
ethyl ester;
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systemis selected fromthe group consisting of
neur opat hi ¢ and m grai ne pain 15 di sorders such as

w@bdoanisa18®, hyperal gesi ¢ pain, phantom pain, PCT/DK2003/000906

neuropathic pain related to_di abetic neuropathy and
neur opat hi c ?ai nrelated to Fﬁgrai ne. 23. Use

ac c@r&%@?*ﬂd Tl4rheptbahrencseifenie tdthylithiaphdohB ylmethyl]-
dis _ 1 r.al rvous systemis sel ected
fro%ﬁ?lﬁ% pg{?n& &g@%@%c.s Cll%eaﬁ%Lfe_Stgﬁxi ety disorders such as
anx{fynino2q(Baralhiagibna ey b iof Bheny? Ak amic acid
anxu&t{y, obsessi ve conpul sive di sorder, social phobia,
per? if8¥6e anxi ety, post-traumatic stress disorder,
acut®AshRag(9-ARGHL [ disorders -
hypgchondri ggal t;lg[lﬁ)sor oef}lgagl]'ésJ %ge?}? ) %‘ng;?ﬁgﬂ;}'carbamm acid
di sdhylester; agor aphobi a, specific phobias, anxiety

dis er._d 0 _gener al ical condition and
ot AR b Re AR e B b rasenss catbaniup acid ethyl oster
ac c-Minigh -1 G(ALhdindH- HE t o o
di s%zr der ofqg he]@(h:ﬂelgnlt%?ozgli:l %Z%ﬁ@&ﬁ%ﬂgg@]ﬂﬁ&%&%e&g%wa acid
fr cﬁ"rlilxlﬁéte@r oup consisting of and neurodegenerative

di spr der Al zhei,ner' i sease,, Huntington's,

ol e T AR D e By o amo acid ethyl
sclastegsi s, Al DS-i nduced encephal opat hy and ot her

i nfection Sﬁ rel ated encephal opat hi es bei ng caused by

r ubleT A RIRA-#isphane3yhurethyh)-awmino]-phonyl cabamanabibythyl ester;
unkmoxg; i ; 7h el d- Q I sease :
par e e o Ao B S el 5 Bheny ) -carbarmic
newcsiddigdrestegt i ons. WO 2004/ 058739 PCT/ DK2003/ 000906

80 25, Use cor dj to claim?2l characterized in that

¢ nd iR o6r Wl gt by i b mobpber £sbamic add
selegfl @gte. r oM t he group consi sting of neuronal
hyperexcitation states such as in nedi canent

wi tiRdiaimeH4-bi5-diethyl-emiwabdnaob]thiophen-3-ylmethyl)-amino]-phenyl} -

carbamic acid ethyl ester;

{2-Amino-4-[(5-dimethy-lamino-3-methyl-benzo [b]thiophen-2-ylmethyl)-
amino]-phenyl}-carbamic acid ethyl ester;

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

{2-Amino-4-[(benzo [b]thiophen-2-ylmethyl)-amino]-phenyl} -carbamic acid
propyl ester;
{2—Amino-4-[(benzo[b]thjophen-3-ylmethyl)—amino]—phenyl}-carbamic acid
propyl ester;

N-{2-Amino-4-[(5 ~chloro-thiophen-2-ylmethyl)aminolphenyl} -2-(4-fluoro-
phenyl)-acetamide; and

N-{2-Amino-4-[(5 -chloro-thiophen-2-ylmethyl)aminolphenyl}-3,3 -dimethyl-
butyramide

or a pharmaceutically acceptable salt thereof:
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WO 2004/058739 PCT/DK2003/000906

19.

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 of a

pharmaceutical 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 central 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 central nervous
system is selected from the group consisting of anxiety disorders such as anxiety,
generalized anxiety disorder, panic anxiety, obsessive compulsive disorder, social
phobia, performance anxiety, post-traumatic stress disorder, acute stress reaction,
adjustment disorders, hypochondriacal disorders, separation anxiety 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 central nervous
system 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 unknown pathogens, Creutzfeld-Jakob disease, Parkinson’s disease,

trauma-induced neurodegenerations.
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80
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.



