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1, 4-DI SUBSTI TUTED 3- CYANO- PYRI DONE DERI VATI VES AND

THEI R USE AS PCSI TI VE MELUR2- RECEPTOR MODULATORS Fi el d
wobodshessbsmvent i on The present invention rel at eBCT/BP2008/053648

novel pyridin-2-one-derivatives which are positive

allosteric rmdul at ors of thel metabotropic glutamte

recept or subt ((J:I_rrGI uR2") and which are useful for

PURINYA. DERIVATIVES \FEEIR UREOAS ROTABSH MEHANNEL

MODDPEWTORSEr i ¢ di sorders associated with glutamate
dysfuncti on and di seases in which the nd uR2 subtype
net abotropic receptors is involved. The invention
TECHM‘%'-SHE&IQ ected to pharmaceutical comnpositions

c crzfﬁrm@em%nﬁrg?beaﬁ@rﬁmsnﬁ@% nyl ggﬁyég\ﬁsséﬁd thbngusﬁ@éé ®otassium
u
chani SgAA DG At MarEp e B8R gg i B airstli eopridcatical

compuositiook weﬁﬁlforahtné trsatoiendor atteviatan dediseases dr disasdssi n

aSSO%‘feﬁr\Nﬁ%HéRgct \ﬁ’tgld.j%% ér’s%%m%%%h% und of the Invention

am no acrd neurotransmtter in
t he mammal i an central nervous system G utamate plays

BACKGROUWND'ARE i n numerous physiol ogi cal functions, such
as | earning and nenDF%Ebut also sens ¥ perceﬁt on,

or
d&fb?*b%’iﬁﬁlﬁ aps ragsramosang REQtets; Yhichotaiplyes e dransport of

morgamembmsitacr@es o@ndnérﬂbtdrﬁisl Thedbn @aadm@gmewupéte in processes as
Fur.t her nopr e entr

divers 9% 14 Sanerdlbl A euting i dBR el tapRf enSnfesions,

secretips ed begnonesrenttactien iof nauscleshatance | n gI ut amat ergi c

A b ARTEh SRS Bxpidsl FATE AT FORrRS BPteE: ccll mompranes,
and tie Ghaneels play.egooHBaRHSNMi tbe(riegyl@h@m of SheimaebrRpB/ROtential. In
nerve“ﬁﬂ?cf*nﬂ]é@lé‘@él&%éY &§@BiOthe L@h rﬁdrﬁﬁﬁ%ﬁh@|a@t|6|ﬁ’botent|al

fast excit ansm dition ut a
the releqge, ot B REARLII IS %”Cgﬁlﬁ Saree %&%@f& (Gl pion.
Whrerh dﬂamwlamcﬂntrmfduém DIeyKT chamridiaiteproséntithei@getband most

diveré@SrJJpngf'iBHQ:ihgﬁnglfs. ?XP%Rtoiv%r\%\fvitﬁg)%an be divided into five large
subfamilies: Voltage-activated K* channels (K,), long QT related K" channels (KvLQT),
inward rectifiers (Kir), two-pore K" channels (Krp), and calcium-activated K* channels
(Kea)-

The latter group, the Ca**-activated K channels, consists of three well-defined
subtypes: SK channels, IK channels and BK channels. SK, IK and BK refer to the
single-channel conductance (Small, Intermediate and Big conductance K channel).
The SK, IK, and BK channels exhibit differences in e.g. voltage- and calcium-sensi-
tivity, pharmacology, distribution and function.

SK channels are present in many central neurons and ganglia, where their
primary function is to hyperpolarize nerve cells following one or several action
potentials, in order to prevent long trains of epileptogenic activity to occur. The SK
channels are also present in several peripheral cells including skeletal muscle, gland
cells, liver cells, and T-lymphocytes. The significance of SK channels in normal
skeletal muscle is not clear, but their number is significantly increased in denervated
muscle, and the large number of SK channels in the muscle of patients with myotonic
muscle dystrophia, suggest a role in the pathogenesis of the disease.

Studies indicate that K" channels may be a therapeutic target in the treatment
of a number of diseases including asthma, cystic fibrosis, chronic obstructive pulmo-
nary disease and rhinorrhea, convulsions, vascular spasms, coronary artery spasms,
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G utamate activates the nmd uRs through binding to the
| arge extracellular am no -term nal domain of the
wo e@spi®ny herein called the orthosteric bindi POT/EP1088/053648
Thi s binding i nduces a conformational change in the
receptor which results in th® activation of the
G protein and intracel lular si gnal ling pathways. The

renal giganderss aebgpelic kidRey stsepseyblasdsr é@e&msmwta\teebladder

urlnat@/)’ﬁbéﬁtméﬁcé BFéU'd\éﬁbUﬁF&)\ADébﬁﬁJct@hotrﬂéﬁbt|t|éﬂ§£/s}t’t|§ irritable bowel
act i vat of amate rel ease in

syncrBts. Saslre Bl R bR e aloB! o R i ertita
ischaefdiaRechramreiptheast diseasd)emd@md peetonibycdronangheart disease,
traunﬁ%tb%m rm@?y ad%hgﬁg é?rﬁsae aggée%gga wggg@%gaéﬁ@gm&y and
attentzm:daﬁmﬁs Alzkteumeas |dm§a$@ dmﬂm@rrbﬁ@mrpwe@sy riReynaud’s
d.seatsé' .ﬁte?rd.@e&ec@uélbm é%r(‘%ﬁé ofeX higrairth fﬁé"rﬁjed'rﬁwythmla

dition, activatin In various ani ma
hyperﬁ%ﬁé@@ IRSENGA SRIFUSS HRYRIPP|ICREPE g Sy SirRpaias éﬁrr%séféﬂt Gfppetes
type 1& m@eﬁngumerﬁ@vErerhat@rr@merb@lané@@@ant:@r ahd@nmune
treatment of schizophrenia, epilepsy, addiction/drug
SUPPT§&pEAdence, Parkinson's disease, pain, sleep disorders
and Huntington's disease. To date, nost of the
I gical tools targeting nd uRs are
SUMM)&wé ﬁghﬂﬁﬁ?gﬁﬁm ch activate several nenbers of
t heefaasent imentioayregidesdn the pre\asion®aneysl eremical compounds
capatslb\§f Wlﬁatln@ Sl%‘&’hﬁﬁﬁé‘l's!eof %bt?ﬁé‘@bPBKrtgwaﬁﬁb%Ct ' ve

Cc act | IS to identjfy S, . ..

C REBSHGly Aot R st dFe skt romides asial B g cepative of
Fonnu@deaﬂdb by binding to a site different fromthe

hi ghl y conserved orthosteric binding site.. Positive

al | osteric nodul at oy uRs have g recently

as novel pharmacol ofi cal'"ehtitRés of fer “this

attractive alt j Vhrlous \$onp nds have been

descri bed as positive al yo3 "ENnodul at or s.

W02004/ 09213 W02(004/ 018386,

W0O2006/ 014918 Wnd 001/ 56990

(Eli Lilly) a%d WO2006/ 030032 ( Addex & Janssen

Pharnaceutldh) descri be respectively phenyl

sul f onam de,

(1a) (Ib)
an isomer thereof or a mixture of its isomers, an N-oxide thereof, a prodrug thereof, or
a pharmaceutically acceptable salt thereof, wherein

nis0,1,2or3;

Xrepresents O, S or NR’; wherein R’ represents hydrogen, alkyl, cycloalkyl, phenyl or
benzyl;

Y represents alkyl, cycloalkyl, phenyl, benzo[1,3]dioxolyl or pyridyl; which alkyl,
cycloalkyl, phenyl, benzo[1,3]dioxolyl and pyridyl are optionally substituted with one
substituent selected from the group consisting of alkyl, cycloalkyl, halo, trifluoromethyl,
trifluoromethoxy, hydroxy, alkoxy, cyano, nitro and amino;

R’ represents hydrogen, alkyl or alkoxy-alkyl; and
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acet ophenone, indanone, pyridyl nmethyl sulfonam de and
pyri di none derivatives as md uR2 positive allosteric
wonasliadeos s. None of the specifically di scl 0SEBCT/EP2008/053648
conmpounds are structurally related to the conmpounds of
the invention. W2007/ 1047833 descri bes
1, 4-di substituted 3-cyano-pyridone-derivatives that
Het regresepisia h@‘@r%)‘lcﬂj?ngé@ti%Sﬁ'@ﬁﬁﬂ%‘?@ﬁs@ﬁﬂ%'& Hpiskeeslyi.dndazolyl,
benziFfGERS ArshdSNHAIRG, WhichnBirab8ly), imldaz6Bs, ideaRsI§t bahgithidazolyl
q that zuch c&%ouac{s do not actlva%e thg re egtlor,[téyf th
and pyREiRYE AR SUDSRE WO d0Ms WRPR WIRSYbs t Sgigetedirom the
grouppcardiistsgeo e kyl may dnoggathg ecytoto alk i poyabod kit alkyl, afkenyl, alkynyl,
. A ; E IRy
nalo, ek LT BCth 3D sl BBy B RoRTicoBRIR 12 Roox
cyanaq, ialro,tareingi, AtNin@rcarbanyl ,WMN-giediviaminaddadearad i phenyl, benzyl and

furanyjodul at ors does not occur at the orthosteric site, but
nstead at an allosteric site situated within the

st anthergrnechihainvention BiRvisiesiharmaseic Cormaskions

compd@lggl aant" éﬁé&@@&ﬁrﬁf b@gtz dembompf@ifmd \toeth_?d ilnoéh@@m't.c ;
ors o U .aV e e I N anxi A N

T e 23 lislTEe SN Bh e S L ey P A Fety Ve of the

inventon farsthe meanwgotuire b a nédiosment torrtibel treatroest arf alleGiatikin of
. | [: )

disealt Br BBM6rsRBBted Wilh the pRBIIPG SlasAbfH AT and o
methed; pf tieaimper, oralieniationsd Girpsdersr @ eansiiifpnsoespoagive J@ nmasulation

of pota8¥@h$ahaielket am ne- or anphet am ne-i nduced
hyperl oconotion, and in reversal of

anphet am ne-i nduced di sruption of prepul se inhibition
DETAILEDIDSOLOSWURE GF IHE INVENTION nodel s of schi zophreni a
(J. Pharmacol . Exp. Ther. 2006, 318, 173-185;

Psychophar ol ogy 2005, ,179, 271-283). Recent ani nal
P°tas§t'%/f3i fg'ga'?'lﬁ U'gﬁoeégqﬂ#%t the sel ective positive
ald iesfirst aspuet thairventibn prividestrioyel surihylideneb tvesoepdroiula la or

Ib subtype 2 bi phenyl -i ndanone (BI NA) bl ocks a
hal | uci nogeni ¢ drug nodel of psychosis, supporting the

strategy of targeti nWRZ receptors treating
gl ut amat er gi ¢ dysf urctli om¥n sghi zophteni an{Wbl .

Phar macol . 2007, 72| 477-484). Rositile allosteric
nodul at ors engl tiation hut amat e
response, butz/t hey have al so been hovvn to potentiate
t he response 0 hg;lt\eric nd fsts

Het Het

R1

(1a) (Ib)
a stereoisomer thereof or a mixture of its stereoisomers, an N-oxide thereof, a prodrug
thereof, or a pharmaceutically acceptable salt thereof, wherein

nis0,1,2or3;

Xrepresents O, S or NR’; wherein R’ represents hydrogen, alkyl, cycloalkyl, phenyl or
benzyl;

Y represents alkyl, cycloalkyl, phenyl, benzo[1,3]dioxolyl or pyridyl, which alkyl,
cycloalkyl, phenyl, benzo[1,3]dioxolyl and pyridyl are optionally substituted with one
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such as LY379268 or DCG |V. These data provide
evi dence for yet another novel therapeutic approach to
wo c@stii@bove nentioned neurol ogi cal and psychi PCT/ER2008/053648
di seases invol ving md uR2, which would use a
conbl nation of a positive al4 osteric nodul ator of
md uR2 together with an orthosteric agonist of m3du

substifpentyalecad f@ﬁ‘ﬂrﬁlﬁ:ﬁ@%@@%ﬁ\@a@t%ﬂ'z%'%@’kﬂ Bale: ;rgﬂuoromethyl
triflucRdhEetoXg; RydrBRy ak&ky, cyHRE ! hitrdte@ amineesition 3 with

cyano and 1n position 4 with optionally substituted

phenyl which is on its turn substituted in position 4
R’ repiesbnisubsiroger calkyoriatkoxyt-alkyl; aiide present conpounds

are potent positive allosteric nd uR2 nodul ators and

exhi bit inproved cardiovascul ar safety profile.
Het re:meentpta betesecychie grewe aeliestedriiem pywazelylo imidezatybdndazolyl,
benz@rﬁ&@i&!? 6% WIWH%%WQE&)I%I %I nvgﬁk Bnl&£&HL Bén%mldazolyl

res tion I'OVI

and deﬁ‘;S‘thﬁEP %Q%F‘étﬁﬁéwp&rfrﬁgﬁ%ﬁ'@e% pith %%‘P@F'U&ﬁnﬁ‘gs%\'ﬁ?ted ffom the
grousteHsRstingesn eﬂWIAhy@r@ ralkyl f@dbélmf%ﬂﬂoamﬂ%ﬂﬁylna%nyls alkynyl,
v A0 1 okl SRR, 0 iy, car

alo, EATUBRFIy ynStroR e ey, SV gLy St caroqnyt, carboxy
cyanqynitrali arpinos absno-catkmhyh VIN-Oradk ybiantino-caateyil t pheertys,, benzyl and
furan%aCh substituent independently selected fromhal o or

_dalkyl; nis an integer of value 1 or 2; or a
pharnaceutlcally acceptabl e salt or a solvate thereof;

p[rpdh&ﬂ@r bﬁfﬁod‘nﬁeﬁ th@ d')erfvlaHOé of ttemvBntién ’CA purinyl- pyrazole

BP Qg g{l ?ubst tuted with one or two substituent’s,
derivally&rp Yig llaqr | l3hdependent|y sel ected from hal o or

C _4al kyl . present invention a relates to the

use of aﬁﬁ%\d of forn‘gla (I)xﬂ%sghw subgr oup

thereof fpr the manufactu of a| nedi canent for

treatdin preventlng, in i ar for treating, a
cordi tilpn i N a mammal , |n<<ud| ng uman, the
tre gJ\ )\
R*
R1 T o
R R’ R R’

(l1a) (lb)
a stereoisomer thereof or a mixture of its stereoisomers, an N-oxide thereof, a prodrug
thereof, or a pharmaceutically acceptable salt thereof, wherein

n, X, Y and R" are as defined above; and

one of R?, R® and R’ represents hydrogen; and the other two of R?>, R* and R®,
independently of each other, represent alkyl, hydroxy-alkyl, cycloalkyl, cycloalkyl-alkyl,
alkenyl, alkynyl, halo, trifluoromethyl, trifluoromethoxy, hydroxy, alkoxy, alkoxy-
carbonyl, carboxy, cyano, nitro, amino, amino-carbonyl, N, N-dialkyl-amino-carbonyl,
phenyl, benzyl or furanyl.

In another embodiment the derivative of the invention is a purinyl-indazolyl
derivative of Formula llla or Illb



prevention of which is affected or facilitated by the
neur onodul atory effect of an allosteric nodul ator of
WOBsR26909 N particular a positive allosteric nPODER1008/053648
An enbodi nent of the present_invention are those
conpounds of formula (1) incPuding any stereochenical ”
isoneric formthereof, wherein R is C4-6al kyl, or
C _3al kyl s ituted with C3-7cycl g l; R2is
hydrogen %rl haho! A is pyriglinyl bistilt Ut ed with one
or two supstituents, each substituent independently
Qm hal o or C _4al g an i nteger of

val{le i; or a pharnace y facceptable salt or
as N; provided LN 2-fl uoro
i 'ﬁyl substituted wi

thep A is not T two
sghstituents, ke ASt i tuent i ndepen ect ed
fromhal o og?C 48 ; and provi dedk? hat onpound

is other thanAn enbgsfi nent of the present imygntion

are those conmpounds™of formula (1) wherein R is

Cral kyl, igyparticular C4-5al kyl, sygdy as for exanple

1- butyl, Zgnéé))?hyl - 1-pro%l : S-tretf}g/rd-) 1-butyl; in
a sterggisoner therep! Bueynixgireninistsigreoispnpersy pn Nroxigeithereof, a prodrug
there®R bt G3HarmatebticMly. acdepedtie dbeméredf, Widel £V, R', R? R® and

4 _lnventio re those conpounds of forrmula (1) wherein
R ar?zﬁsidétﬂéﬁg?g%%ﬁ substituted with C3_7Cycloal kyl, in

5 par shothkeaenbydinpnopg! dmltvhyil/e of ltrﬂa (rwynili@r}D'rsli@lpwiﬂyl-indazolyl
A= et hy ' ticular cycl opropyl methyl. An
der'véf@o@‘i#&rﬂ{m%?vé ﬁé@ esent invention are those

conmpounds of f%mj]%\ (1) or any subgro her eof as
ment i oned herginbefdye as enbaqgi ment X"wheteivn R i s

hydrogen or fluoro, in

enbodi %N pres

compound@s off forjnul a

nmenti on ,q ei;lib@f

hal o, in partiNcul d“ fl
R' N=—

(IVa) (IVb)
a stereoisomer thereof or a mixture of its stereoisomers, an N-oxide thereof, a
prodrug thereof, or a pharmaceutically acceptable salt thereof, wherein n, X, Y, R", R?,
10 R®and R* are as defined above.
In another embodiment the derivative of the invention is a purinyl-benzimi-
dazolyl derivative of Formula Va or Vb

R\
/N XN N XN
< | — N <\ | ~ N
/N N = \ N N = \
R’ N R N R
Rz/ Rz/
R’ R’
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An enbodi nent of the present invention are those
conpounds of fornula (1) or, whenever possible, any

wa ndngnoaspo t her eof as nenti oned herei nbef or e aspCT/EP2008/053648
enbodi nent, wherein nis 1 and R2 i s hydrogen. An
enbodi nent of the present i fention are those
conpounds of fornula (1) or, whenever possible, an

y
a sterggisgrrigherref o6e raixtyrerifiitsrRieraoisamense B Nsoxigle thereof, a prodrug
there@l"’@@@'ﬂﬁ%ﬁfnacebﬁé@!yrbdtebﬁable%BH theriedf, Wihdtrein M, X, Y, R", R?, R® and
R $ ”dﬁﬁ ar fluoro. An enbodi nent of the present
are A5 AHNEH aP¥et hose conpounds of formula (1) or,
wireaestber podmidirthent teydesivagve op thdiewenfioras aarputlnplFmdldlnyl
derlvﬂﬁfeeéﬁp&WIg\ﬁgSFWd' ment, wherein nis 2 and Ris

in particular fluoro. An enbodi ment of the

pr esent mon are those conpo of formula (1)
or, when 056i bl e, any subgixoup ¥reof as
nentloned her ei nbef ore as ‘enbodijnent, wherein nis 1
and gl o, in particuN o, and placed in
or ttho sitijon conpared tQ theg pyr|idinong:noiety, i.e.
in i 2. A enbodi nme p ent invention
are/thosé\'co gound3 gof fornula {N) of (rjhever
p@ssi bl e, any lSubgdoup thereof as nmenyig
her ei nbef ore ag™enbodi nent, wherein 1 and R2 is

hal o, in partRcular fluoro, and plad®d in neta

position conpared to the pyridinone noiety, i.e. in

position 3 enbodi nent of the sent invention are

t hose corrpvulégs of formula (I) (.)lﬁ,?rba/henever possi bl e,

a stergoisosndrghergof oharmspturewfiisatereeiaprmense an bebyide thereof a prodrug
th %P%gffd? \é’ﬂﬁéeﬁ! dtebiatte 28K thirebf FRin ANX, Y, R R",R”and
ere a ['uor o, angbﬁ% e%g ﬁ%ret |§t uent 'sn are pl aced an

R* ar@ﬁsri’@F'Qe ONPon conpared to the pyridi none noiety,
i |reand>tne|o@maddmént?’th@rubrﬁxaw@ of fRoiABERMGN Rfa EB@pound of
E ﬁl sent invention are those conpounds of fornmula (I)
oMY@ '@whenever possi bl e, any subgroup thereof as
rmrnam@thed ehdogiimbetf theel exivatnd of theeintyentidre isea scompiosing of
R2 is halo, in particular fluoro, and the R2
Form@3%p
substituents are placed in ortho position conpared to
t eapgthet embedimentthg, darivative of thssinveoiien B asdmpound of
FormBizupsi ment of the pr esent | nvention are those
congounds of formu e)

In another embodlment the d rlvatlve of the invention is a compound of
Formula llb.

In another embodiment the derivative of the invention is a compound of
Formula la, Ib, lla, llb, llla, llib, IVa, IVb, Va, Vb, Vla or VIb, whereinnis 0, 1, 2 or 3.

In another embodiment nis 0, 1 or 2.

In another embodiment nis 0 or 1.

In another embodiment n is O.

In another embodiment n is 1.

In another embodiment n is 2.

In another embodiment the derivative of the invention is a compound of formula
la, Ib, lla, llb, llla, llib, IVa, IVb, Va, Vb, Vla or VIb, wherein X represents O, S or NR’;
wherein R’ represents hydrogen, alkyl, cycloalkyl, phenyl or benzyl.

In another embodiment X represents NR’; wherein R’ represents hydrogen,

alkyl or cycloalkyl.
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whenever possi bl e, any subgroup thereof as nentioned

her ei nbef ore as enbodi nent, wherein A is substituted
w@z2mgniadonyl . An enbodi ment of the present i nvPOI/ERIV08/053648

are those compounds of formula (1) or, whenever

possi bl e, any subgroup therebf as rrentl oned

her ei nbef ore as enbodi nent, wherein A is substituted

31%9'ﬂ9tﬂﬁh9mb0ﬂﬂn%ﬂ%dﬁ3%ﬁ?n@fNRhé’"W@'@e‘ﬁtreipfﬁﬁﬁ"ﬂt$ Bidrogen or

methy@l € those conpounds of formula (1) or, whenever

DB S0 P B S R TR | %t e

4irpgnottiengmbodimentd depresentsfOt he present i nvention
afr?aﬁ@tﬁ%?e@%%% A 9L rfe%émé';? (1) or, whenever

POSSi grou éreof  as nentioned
hi anetbef @rr@odgn@m)édem*@ﬁenwmm n the pyridinyl ring

r ﬁpéﬁétﬁgF ?Hwb%nﬁehtsth%l&é‘-‘rk/'ah% %@'tw@ ﬁwk}eﬁﬂ&w Mébﬂntpkbﬁﬂa of

| uoro, or

Formigia ' 13a[bcfte; 11Pnlligafifs, YRR qué'{ehMb VA@I Op Y RSN YireprRsents

alkyl, wyemrktyl I phepiyt, isemza 163]dfm®w|@amyﬂuwd?ﬁwéh él;kymcbklaloélk)/l phenyl,
ereor. _as

oenzqht AMRRE" Rao B LR oRehalnstbaied fiE Por Fipptiuent selected
from {nergraiipydonsistigg 10é pties esyckdl by, rmlostrdlubmmemybdirlf\lrudrbmethoxy,

hydrog(goa@?gaténgnﬁ% SAFBRPsti tuent i ndependent 'y being

cin ansetker emmdﬁgqlalt?ti \élneréneggrte{sf&c?c{a&gvmeg%ml rkenzobt, idiexolyl or
yrld}FPr \ﬁ/ﬁﬁjhtphéhWth %@rléylearb*&ﬁ%n‘réﬂﬁg%‘tﬂﬁtéﬁwftlﬁ’bﬁ’é'@b@hﬁu-ent
seleckil BoRINE rouREpRsiStid ef SubT ey Poalabar i atRethy, trifluoro-
methgsngwcdwablkmlky, ¢yan|@ahttndF:{aﬂ1caarrmy@_l opr opyl met hyl or
- r - t ; | I n
T ENEheREfBecHe Vi fporeRhi AR pRenl SR | didiSrolyt or
pyridy uvbioht phemtys and ayhidgirstopticently subsifetedewith pnbeiubgtituent
selectse‘?)I ﬁ%&ﬁﬁﬂef rolp Esﬁé‘ié‘ﬁnéjbﬁﬁgllooferarﬁEu%'P’tﬂﬁgkc?gPEhIBFo aﬁ?ﬂ trifluoro-

ention are those conpoun r mul
meth)élel ect ed from PURI NYL DERI VATI VES AND THEI R USE AS

PAT AsthEMe rtdodINEENt Y represents cycloalkyl, phenyl, benzo[1,3]dioxolyl or
pyridyl; which phenyl and pyridyl are optionally substituted with one halo, in particular
fluoro, chloro or bromo.

In another embodiment Y represents cycloalkyl, phenyl, benzo[1,3]dioxolyl or
pyridyl.

In another embodiment Y represents cycloalkyl, e.g. cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl.

In another embodiment Y represents cyclohexyl.

In another embodiment Y represents benzo[1,3]dioxolyl.

In another embodiment Y represents pyridyl; which pyridyl is optionally substi-
tuted with one substituent selected from the group consisting of halo, trifluoromethyl,
trifluoromethoxy cyano, nitro and amino.

In another embodiment Y represents pyridyl; which pyridyl is optionally substi-
tuted with halo, in particular fluoro, chloro or bromo.

In another embodiment Y represents pyridyl; which pyridyl is optionally substi-
tuted with chloro. In another embodiment Y represents pyridyl.

In another embodiment Y represents phenyl; which phenyl is optionally substi-
tuted with one substituent selected from the group consisting of halo, trifluoromethyl,
trifluoromethoxy cyano, nitro and amino.
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MODULATORS TECHNI CAL FI ELD This invention relates to
novel purinyl derivatives and their use as potassium

wa@ basnedoosrodul at i ng agents. Moreover the i nvenPCDEP2088/053648
directed to pharnaceutical conpositions useful for the
treatment or alleviation of & seases or disorders
associated with the activit pot assi um channel s

BRCREpOBSNS AR IMBAL %Iﬁ%ﬁ@é?@y Qert)’ﬂ AM3IFB Mheakis optlonally substi-

tuted Wlt%t&ieﬁ%bé/tﬁu@iﬂ S @by $ont i T%ﬁo@'bsmfsistmb dfHll@anfiGoromethyl,
ons acr,0ss. cell nmenbranes. e ion channel s

Cyancbaﬂ‘t{? ENIA®Pn processes as diverse as the gener ati on
afrdanothiengmidodaménton rgpriesehisabreenys;ywtaiph iphenyl is optionally substi-

tuted w.%%%s,ﬁe%}ﬁcﬁfﬁﬁg}oi gﬁlo% OPB"—@BGS contraction of

nuscles’ I'an ce express potassi um
( kranetheneglbedimenh¥irepresentspignyineich ahenyhis optionally substi-
tuted SHAMR)S. Pl ay a dominant role in the regul ation of the
menbrane potential. In nerve and nuscle cells thel}g

r Hbﬁ'ﬂ%\thér ?H’@Oﬂi@a%ﬁ@p@ﬁﬁnﬁeo‘?hﬁw Sylpiityied; with fluo

pm gndthal enfberiimehedsepiseNBUSIRSHyBNBINICH Iobiedy| i8rsbtiohally substi-
erﬁ of broncho- and vasodil ation. From a nol ecul ar

tuted%i]% © view, the K+ channels represent the |argest
ahdamiher dmbedseeg b ugpresentsrphengh aebstitutedrwidim chloro.

' ' five.l : : :
SYpatofiEr RBAGEABALE rdpiisChE Aty wifen ofEAFl s optiopally subst:
tUted@’l’fhrtélﬂ'a@@cﬂnGKhy'(:hannel s (KvLQT), inward rectifiers (K

R)n anét’ﬁ@r @ﬁfb%dgﬁegt{‘?zgﬁﬁe%eﬁ@iﬂ)eny@ngﬁﬁb@dmﬁﬁiﬂu\(ﬁérﬁ@thyl

L AHoneT cotneiapal bFepiisear RV MR PNEnYL 5 AEgionally Subst-

tutedmht@ruwns, | K channel s and BK channels. SK, IK and BK

B Shoblr BPBoBl R AR SR R Pk g
| Ky anoitieBEMbodimentY egpicsentsaphdrad emiaieb phengl ig.optionally substi-
tutedW?ﬂhtrﬂ E and cal ciumsensi tivity, pharmacol ogy, _
stribution and function. SK channel s are present in
nﬁh?n@@ﬁf eENboRETEBNY represgaisghany! uestiutedayith nitro.

In another embodiment Y represents phenyl; which phenyl is optionally substi-
tuted with amino.

In another embodiment Y represents phenyl substituted with amino.

In another embodiment Y represents phenyl.

In another embodiment the derivative of the invention is a compound of
Formula la, Ib, lla, llb, llla, Illb, IVa, IVb, Va, Vb, Vla or VIb, wherein R’ represents
hydrogen, alkyl or alkoxy-alkyl.

In another embodiment R’ represents hydrogen.

In another embodiment R’ represents alkyl.

In another embodiment R represents methyl.

In another embodiment R’ represents ethyl.

In another embodiment R represents alkoxy-alkyl.

In another embodiment R represents methoxy-ethyl.

In another embodiment R’ represents ethoxy-ethyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents a heterocyclic group selected from pyrazolyl, imida-
zolyl, indazolyl, benzimidazolyl and pyridinyl, which pyrazolyl, imidazolyl, indazolyl,
benzimidazolyl and pyridinyl are substituted two or more times with substituents
selected from the group consisting of alkyl, hydroxy-alkyl, cycloalkyl, cycloalkyl-alkyl,
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primary function is to hyperpol arize nerve cells
followi ng one or several action potentials, in order
wo ooopnessent | ong trains of epil eptogeni c acti vVPCWEPI08/053648
occur. The SK channels are al so present in severa
peripheral cells including skeletal nuscle gl and
cells, liver cells, and T-I|ynphocytes.

alkenxh, ghivny. dale t@ﬁ'U%R”@ﬁ@Hn@mslol’qm‘hf@PKﬁl hx&f@xsetaékomwogy-

carbdn§l, l&@tfb %/e@yancbthtltré herh o) e -cafb sy W IN-BRIK I Yamino-carbonyl,
?ervat ed nuscle, and'the | arge number

i
phenYJfB iﬁ‘gﬁlrfﬁfag‘yl n the nuscle of patients with nyotonic
rrlrsam@thdyetn‘amhnent thegiprivatiae 0Ot innehtien j3ad bogwoesd ©f formula

la or @) A V\}H%'?%lﬂ ﬁ&%ﬁres%ﬁﬁlﬂsdbefﬁetér%@%ﬁl?ct @' gastelé%teg F\%W Eg%ggﬁl‘( and

erapeuti c tar
pyridioyl, whickapyazplyt aoduprygdwt Rreasulesiitiled thvomrasors, tiroas wviihc

substRBSh s WeldfEd R OYIDCBO?I%%T’Iﬁ PRI 3}"' HWréJZ‘ﬁ-élkyl halo, trifluoro-

convul si gns, vascul pasns, dor on
methyd palkasy.rallkay-earoenYe pgro FENDEyRAeRY! I@lnEH H?W‘ I'sease,

blragaethes @ﬁmaméwﬁhé@drmn% @ﬂdﬁa’ invehlidv@lsya compound of formula
tfl ontﬁ bstr uc

12 or {oh AL it repfRares & et ioefdis b b S5 fomayrazolyl and
pyridiggls whicmpyraizolyhBnd pyfidingt Brmsulsstitutetidwy atiraorehtiaas with

substéﬁ&ﬁ‘t@%’é{l@cte&‘%ﬂpf@ QHoﬁﬁmﬁlnﬁgoﬁ%h@gar@o f?ﬁ’lﬁbromethyl nitro,

orfs, COro
aminq, r%lﬂﬂ%h@@'bral n injury, psychosis, anxiety,

depseshet @Hwbo@i@rﬂ’éﬁ‘lt th@. deFRaaTY O@H’QB ﬂ(/éﬁf@rﬁ @ €8MpdLha.of formula
menor rhea, narcg

la or Qemg,ﬁ}l%, r§|8§%e°@sh?$ ﬁﬁ@?ﬁ%ygm QF&UQ@@%{BS %ﬁ%n pyrazolyl and
pyridiBylo@rhich syreizol ene,pynidmfyaareesummmtedawr)mﬂmmeat,.mes with

substgggﬁs é%h%’éé@@{g?fﬁ@fnﬁﬁ%uﬁoéoﬁgﬁg c{qyf@é/?’| Ie‘ﬁo rBl*ﬁi‘%nﬁuoromethyl

himanothsuempadiraenipthertsrivativé abthe invealiamissa compoacsd of formula
la or F[‘)”%He'ﬂ@\’\rl-?etsr%?r%sﬁe%?éé gﬁwﬁé@d%@%rgﬁpgéﬁdﬁ%g % ﬁg}a-%ﬁ/l and

fesent inven
py”d'BMthi%’ﬂ Pr@#pYlARd Rysg i @%Wbﬁi@%‘]eﬁtt}NﬁgDrSRO@wté[ﬁﬁ%Méth alkyl.

Oln SHGhEPBMbRIimEnClhate vativé\et Hedind8htion | Isna cbfmpbuhatof formula
la or @)epﬁ\?g@pz}ggtd’:eg\%wgy a‘r;g\[/y spﬁstqo@ t(AFoDQr m%re times with alkyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two times with alkyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two times with methyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted three times with alkyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted three times with methyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two or more times with halo.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two or more times with trifluoro-
methyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two or more times with nitro.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two or more times with amino.
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an isomer thereof or a mxture of its isoners, an
N-oxi de thereof, a prodrug thereof, or a
w@basmeeut i cal | y acceptabl e salt thereof, wherPer/mPI008/653648

0, 1, 2 or 3; X represents O S or NR; vvhereln R

represents hydr ogen, al kyl chloalkyl phenyl or

benzyl ; Y represents al kyl, cycloal kyl, phenyl,

bghg@?ther gmogl%’apgq th@rd%ylahug of thﬁ]l,n(yﬁng\q)rp(ﬁ a compound of formula
la or FbYWHé@éth#et repesidnts b?@é@[ 1su§étﬂU@@0th orERBrédNiiedWhith substi-
tuent I Feédeo Ih¥ subst | ﬁ Wf'{llﬁ F91%3t|tuent
uen %é?&& MR SRR COUYSUSH ST atkvhgndhalg: ky |

cjn:iamthleybmtmihrnenttmefdameumebhme, invenfioru @ @ semipoxnd of formula

la or E?/ hefin I%t %é?’eseﬁ?piraz%}i ngﬁﬂg Ot’lmgg* \Aﬂtﬂpsruf’o%'ﬁﬂ}e%ts

rogen, or a represen
selecte@tf@mdpelgr@urgc@ugstm @Eal«lsw amd;hapyr azoI yl,

' m gﬁ'étﬂb?/bmdo@%éﬁﬂ t:ﬁ% dé?%t?l{/@b@ﬁ?é)inﬁbn%ﬁjlsoé{bb gﬁﬁhd of formula

gyrazo , azol M i ndazol ¥1 benzi m Fg/
la or @nwﬁﬁy md*%yppéﬁS@né%x&azp sebstidtes thres withiswestityents selected
from mbgrbupto@ns@tlaglw@tkwaﬁdma he group conS| sting of

'kélﬁ?}hhy {T%pen%tgp(p%ﬂvpfy? Bﬁ*ﬁ@ fg‘n 4 c8hHblnd of formula

la or ithftheoeiortdetrepyesemysipyrazolyhskibstituteal Mmdyneambt@rgdbstltuents

selecﬁe?{ T’?ﬁﬁ‘u C}he“gié’l];nﬁg?nﬂ.énigﬁ %ogmkgfan@mffﬂj%lr&ﬂ% " and
f lir angther emmdwa@trthggieétyﬁ ive néthenwﬁﬂh@hlsm 60m@eynd of formula

la or WW@lﬁ%éﬁ@hé&@ﬁ@@ﬁWéZ@M segﬂﬂp&elﬂotgﬂ) tﬂﬂe@&{ﬂ?ﬁéedrbéﬂtuents

selecfithaandhe SRV GBRESUR0 PERKYLE BYeRSvi of a
der z_aN@theVErr]Ehfordﬁr’nEnﬂ thregrmrlvaﬂvé of tHadm[euvsinmt_i AC4 u?mpoﬁna of formula
12 or [ SERdE Vet Bprdsiied BYABR buBL il HirheS ufth supstients
selecieot fagrvi thengrdam nensisting df alyhand etkoay-carkeayient or
ol Eomer 8hepiifleaOREIcty Alive B tHe 1ol G ERPERIMERLPA of formula
la or @W'nmmpm% R¥EZah eHbsiHetedmliaes M@th@jml@ents

selected from the group consisting of alkyl and phenyl.

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two times with substituents
selected from the group consisting of alkyl and furanyl.

In another embodiment the derivative of the invention is a compound of For-
mula lla, llb, llla, llb, IVa, IVb, Va, Vb, Vla or Vb, wherein one of R?, R® and R* repre-
sents hydrogen; and the other two of R*, R® and R*, independently of each other,
represent alkyl, hydroxy-alkyl, cycloalkyl, cycloalkyl-alkyl, alkenyl, alkynyl, halo, tri-
fluoromethyl, trifluoromethoxy, hydroxy, alkoxy, alkoxy-carbonyl, carboxy, cyano, nitro,
amino, amino-carbonyl, N,N-dialkyl-amino-carbonyl, phenyl, benzyl or furanyl.

In another embodiment one of R?, R® and R* represents hydrogen; and the
other two of R?, R® and R*, independently of each other, represent alkyl, hydroxy-alkyl,
halo, trifluoromethyl, trifluoromethoxy, alkoxy-carbonyl, nitro, amino, phenyl benzyl or
furanyl.

In another embodiment one of R?, R® and R* represents hydrogen; and the
other two of R?, R® and R*, independently of each other, represent alkyl, halo,
trifluoromethyl, nitro or amino.



Inits first aspect, the invention provides novel

purinyl derivatives of Fornmula la or Ib (la) (Ib) a
waeb@saoissoner thereof or a mixture of its PCT/EP2008/053648

st ereoi soners, an N oxi de thereof a prodrug thereof,

or a phar maceuti cal |y accept 1dbl e sal t thereof, vvherel n

nis 2 or 3; Xrepresents O, S or NR ; wher ei n

RN a@@hegémbgdwammo RI.KY1 and e reriiergnts hygspgenand the

other BRO DI IR?, ¥’ BRBIRS fitlepenbbiitly ot ¥atipatteyr! rep@@@éiﬁ'alkyl phenyl or
furanglenzo 1 , 3] di oxol yl "or pyridyl, which alkyl

ycloalkyl phenyl , benzogl 3]d|oonyI and pyri dyl
atreanpthensaibogireeistnd af B R\i and Rﬁeem‘eséntsdwdrogen and the

otner SREAEF 5t oA 6Pl RBA AL AU ST, Aeiibnaliiy
hifdamtiher amboymenieneof R| ,tR oara%:lit aﬁwr@@enmhydépg@@,@nogthe
otherfﬂwgfo@@?nR ahlR*, ﬁ{de@eheéﬁﬂ@bkéfach Bﬂw(ér"@pr?%t@%%‘t S a

er ocy roup, sel ected from pyrazo
A A NSRS CIAR A AU R
W sﬁomg amoxdhmenmfotaté?ﬂtwénndnrmgqrbwesehw@ﬂhm dazol yl
a 1 dln alr e
2 Hiefohethbooihgaldtdne iiarTRa e Sbp ERRGIsABS of

alrkgnhothby dmidogiraehiydf, theymvardiokyiglo cguresantsydhadok y| |

¢
aH(?I uor omWY%enﬂﬂ%‘berN%hv% é?f%(/?ﬁg?(n lSc ar bon

(4-Chéerptrbeny!el?aded- dﬁme%al pmrmzam Mﬁ@etbmlr TRUrin-6- Y] -amine;

Cyclolhéxw [20('386 H}Hwetﬁ?w ﬁﬂ-a%r-bgzmwmétp%wh pd?mﬂg YA]-dfihe;

(a-Crigtoaiany- B Hine ey PRAza s Ggne DU T Ep'%w% i

(4-Chidrogshevy ) [3a(3, &-dirhethgl-pyraizebil sop@etitiyigreplirinG-al]-amine;
P TR
6-(4-Chiorephenylbelfaiy)-2;(3)X%-divnethd -grazolel -g5-Hofatng D dpoviae;
[2-(4-@;'?@0ro-3-methyl-pyrazol-1 -y1)-9-methyl-9H-purin-6-yl]-(4-chloro-phenyl)-amine;
[2-(5-Chloro-3-methyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-chloro-phenyl)-amine;
Cyclohexyl-[2-(3,5-dimethyl-pyrazol-1-yl)-9H-purin-6-yl]-amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-fluoro-phenyl)-amine;
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-isobutyl-9H-purin-6-yl]-amine;
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-(2-ethoxy-ethyl)-9H-purin-6-yl]-
amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-trifluoromethyl-phenyl)-
amine;

[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-pyridin-4-yl-amine;
(5-Chloro-pyridin-2-yl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
(6-Chloro-pyridin-3-yl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-nitro-phenyl)-amine;
4-[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-ylamino]-benzonitrile;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-phenyl-amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-phenethyl-amine;
(4-Bromo-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
(4-Chloro-phenyl)-[9-methyl-2-(5-methyl-3-trifluoromethyl-pyrazol-1-yl)-9H-purin-6-yl]-
amine;
(4-Chloro-phenyl)-[2-(3,5-diethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
(4-Chloro-phenyl)-[9-methyl-2-(3,4,5-trimethyl-pyrazol-1-yl)-9H-purin-6-yl]-amine;



one of R2, R3 and R4 represents hydrogen; and the

other two of R2, R3 and R4, independently of each
wotdsnieonepr esent al kyl, hydroxy-al kyl, cycl oaPb&yEP2008/053648

cycl oal kyl -al kyl , al kenyl, al kynyl, hal o,

trifluoronethyi, trifluoromdhoxy, hydroxy, alkoxy,

al koxycar bonyl, carboxy, cyano, nitro, '

[2-(4-64iQ70-3 Ardhi) y,l-pwrazgi-1dyl&Bwetfé{h@hbpwm%gﬂﬂ&-cwﬁwh9nyl)-
amindenzyl or furanyl. In another enbodinent the
SOl AR e oA T HRBRE -6y amine
(4-Chtdrer e rst)rier (3tfuesire @yl 5-meetgl xtyua 2ol off-yli)Osmethyl-9H-purin-6-yl]-
ecktereoi sonmers, an N-oxide thereof, a prodrug thereof,

amin . _
or a pharmaceutically acceptable salt thereof, wherein
1-[6-(A;Chtororphenylamino JF&-nagttly FH susinad-y i -medhy | idbprrazote-3-

carbx0R BsiH tgent the derivative of the invention is
y 6Inyfﬂ-q?n azolyl derivative of Fornmula |Va or |

a’ puril, ) Vb
[2-(3,?1%)””‘4@78?16&*13&@(@%9's%%ﬁ-mmy&?ﬁ-ewr"a-ﬁrw'k{‘bﬁel%@-ﬂh@@yl)-
amin&t er eoi soners, an N-oxi de thereof, a prodrug thereof.,
n-2-(F 5 oD el o) 4R ERROR P G bebeie 4pgoa™e
{2-[6-(4+Chharohaive rgtdroition@atnethyd- e puniatZi-yie Sehethlye 2 Haerazoledryi }-
methér?ola puri nyl - benzi m dazol yl derivative of Fornula Va

or_ Vb (Va) (Vb)a stereoi somer thereof or a m xture of

[2-(3,ptlaimetieyl iraentet-gl)-%hpNEiB-0-WéEPhRBYle@Ninea pr odr ug
[2-(3, 5 SRR yI-Rirafol PRPN TR HSHSG #h3F Db Rh&B-§Rphenyl-amine; or
e e b S or oo Eagta oo
theregﬁjer b{p&%\?}tﬁa@éuiiﬁl@ an\tfreipta/dle anltitldér@xbf. derivati v;e of
[ . or . : .
oAy bRl or b OBl 61 o) e oS EIETR: BETEIbG B ED s

consideradoglithig the scope of the present invention.

Definition of Substituents

In the context of this invention halo represents fluoro, chloro, bromo or iodo.

In the context of this invention an alkyl group designates a univalent saturated,
straight or branched hydrocarbon chain. The hydrocarbon chain preferably contain of

10 from one to eighteen carbon atoms (C.1g-alkyl), e.g. from one to six carbon atoms
(Cie-alkyl; lower alkyl), including pentyl, isopentyl, neopentyl, tertiary pentyl, hexyl and
isohexyl. In another embodiment alkyl represents a Cq.4-alkyl group, including butyl,
isobutyl, secondary butyl, and tertiary butyl. In another embodiment of this invention
alkyl represents a C.s-alkyl group, which may in particular be methyl, ethyl, propyl or

15 isopropyl.

In the context of this invention an alkenyl group designates a carbon chain
containing one or more double bonds, including di-enes, tri-enes and poly-enes. In
another embodiment the alkenyl group of the invention comprises of from two to eight
carbon atoms (C.s-alkenyl), e.g. from two to six carbon atoms (C.s-alkenyl), including

20 at least one double bond. In another embodiment the alkenyl group of the invention is
ethenyl; 1- or 2-propenyl; 1-, 2- or 3-butenyl, or 1,3-butenyl; 1-, 2-, 3-, 4- or 5-hexenyl,
or 1,3-hexenyl, or 1,3,5-hexenyl; 1-, 2-, 3-, 4-, 5-, 6-, or 7-octenyl, or 1,3-octenyl, or
1,3,5-octenyl, or 1,3,5,7-octenyl.

In the context of this invention an alkynyl group designates a straight or

25 branched carbon chain containing one or more triple bonds, including di-ynes, tri-
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thereof, or a pharmaceutically acceptable salt
thereof, wherein n, X, VY, RL, R2, R3 and R4 are as
waoledoisneddoabove. | n anot her enbodi nent the deripal/EF®ogHs53648
the invention is a conpound of Formula la. In another
enbodl nment the derivative ofl3the invention is a
nd of For Ialb n anot he odi nent the
ynes ae p\? YReS-df ag qrrﬁ?@*?f?‘ill'ﬁﬁnit@eaalr&%ﬁg&ﬁﬁkjp@? e inygngon
comphBes bfifremotineto agbbcbrbeﬁtatérhe (Gss-alghiyN ce of frbhﬁtwo to six
i_nvent i | not
carbag GRS e DG e 8 54 e tible par6n 7 8hgfer emboot-
ment tuerpliynyl gmuEmfrlim mvieation lig eilblynylrsfd, , on 2-aropwly] 1-V2;, or 3-buty-
nyl, onba bbﬁ%ﬁﬁ nloog o 'p%nt))wygrcﬁﬂ%:]be'ﬁa@}/nﬂ tzﬁf 334- or 5-
hexyrafsrdl . Aerexadiving! or 6:3,3-hexatrixAk Aer2-ebdui ﬁewtfiﬁepyrtyl or 1,3-
heptdluyhy@r&uh% ﬁ@&w L, 9. i3S, 4-, 5l 6-adot- Betryn9n1@edlsraefduyhyl or

enbodi ment 't he derivative of
1,3 5H‘EU@WY'0W éﬁ&ﬁ%ﬁ&&r@efay'of formula la, |b, M, I i b,

I'ln the dthextld!ahlshWentm a Wdroxiyaalkyl grbbp debighetes ah alkyl
arou] SEHEREEN e Wk Wil ol SPEGATEY g or mor
hydroxy girdweps . drxsottles of hydnoxpradied greupsrof thetieventiorRnclude 2-
Py PR PP oL S PRy, AR B hyaroxy-

hexylhydr ogen or methyl. In anot her enbodl ment X represents

On oMbkt dfthBNRYéioreaeP8 bERYE groupeRissRates a@yclic alkyl
group, preferably containing of from three to ten carbon atoms (Cs.1o-Cycloalkyl), e.g.
from three to eight carbon atoms (Css-cycloalkyl), including cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl; or e.g. from three to six carbon
atoms (Cse-cycloalkyl), including cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

In the context of this invention a cycloalkyl-alkyl group designates a cycloalkyl
group as defined above, which cycloalkyl group is substituted on an alkyl group as
also defined above. Examples of cycloalkyl-alkyl groups of the invention include
cyclopropylmethyl and cyclopropylethyl.

In the context of this invention an alkoxy group designates an “alkyl-O-“group,
wherein alkyl is as defined above. Examples of alkoxy groups of the invention include
methoxy and ethoxy.

In the context of this invention an alkoxy-alkyl group designates an “alkyl-O-
alkyl-“group, wherein alkyl is as defined above. Examples of alkoxy-alkyl groups of the
invention include methoxy-methyl, methoxy-ethyl, ethoxy-methyl, and ethoxy-ethyl.

In the context of this invention an alkoxy-carbonyl group designates an “alkyl-
O-CO-“group, wherein alkyl is as defined above. Examples of alkoxy-carbonyl groups
of the invention include the methyl-, ethyl- and propyl-ester group.

In the context of this invention an amino-carbonyl group designates an “amino-
CO-“group.

In the context of this invention an N,N-dialkyl-amino-carbonyl group designates
a (tertiary) amino-carbonyl group, disubstituted with alkyl groups as defined above.

Isomers
The derivatives of the present invention may exist in different stereoisomeric
forms, including enantiomers, diastereomers, as well as geometric isomers (cis-trans
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I n anot her enbodi nent X represents S. | n another
enbodi nent X represents NH I n another enbodi nent the
waolesosuadonve of the invention is a conpound of POT/EPRL08S8/053648
la, Ib, Ma, Mo, Ilia, 1M, IVa I Vb, Va, Vb, Via or
VI b, wherein Y represents al InyI cycl oal kyl, phenyl,
benzo[ 1 , 3] di oxolyl or pyridyl; which al kyl,
|somqf§):|T&§| |@yentl%}§mdes@h§qﬁmsog]qﬂ$ @;agwsﬂy rgw@prg;; rth@r@pf including
racenﬂ&e‘m.g@eg)nal |y substituted with one substituent

ted, f th t
o Recai ey se Pt Ted PR g optta enfipodes puknawp methods
and téotdriques. Grikway, oftsyspa:atmglthemjlaﬂwrwnmerm salts igrioyt unsz of an opti-

cally g%d%gg%noyhﬁgr%rtlﬁ?gﬂ% %pm%glépgétﬁ/%l a (g%h yrtﬂgﬂqtﬁﬂr%atment with

a basepAn@erlnyetﬁgdéor SO waqemﬂi@smdbéhen@@ﬂal amlp@degds based
upon Eh%ét@?oﬁé% %H%tlé%“ |v%fm§irf5<y Racébh% eé‘ﬂnbbhnd%‘é* fhe present

1 fluo uoro Xy, dro

|nveng9@“q:gn thus pg rnggqnlrﬁg thein ogHg@I@}tpoﬁggde He)r%/ fi;actlonaY crystal-
Ilsatldne@ff Mﬂt &aﬂWéQ&h&Mhelai&b‘ﬁ@V banmbmllglhor%td) @zmd ik eRBmple.

Cihe el GhuibERe «IE efdaaineBiiBortey BR3id resoived by the

formagloouqd diasteiesnerty arhides! wy reactipaof theutlaemfdalioompounds of the

preseﬁmrﬂfeﬂtloﬁﬂ\qtht 5rﬁ Bgﬁﬁélﬁ%ﬂélaﬁtlbg%&nﬁrpgﬁylg{%ﬁ@ 'sUFHtas\fhat

esents

derlvqssl/ rpay¢+) qmﬁT)dqhq@wba’@mInan(f)mrr(r)merwgéy@m,u Gnari(y camphamc acid

or by Wﬁirhfa‘#bﬂ%f‘&hésﬁe%@né‘rﬁﬂ @arbbﬁa@é’é by %‘é@lfonféﬂtﬁé @hemical
er e nent sen

n_anot
compeye&&&trp&pre ngﬁwentlg@”\g@‘[ 3n og Qﬁ Xqﬂtl)yp c@ orégrrr@ep or the like.
aAdtlh@haEmembl d@hl ?éﬁé reﬁml\ﬂﬁgltﬁéopuce}IMrket:s,are khown in the art.
Ly (o1 %0] t [
such G BRE Bt fEsetbetbea RGIRAER, CarglA 80RIY) sh
“Enardm grbeRatematess modifeesautiong” otin Wileymres8ons, Newdrk (1981).
| ¥ I
%S’Yé} \Mlglme d?tﬁé‘%ﬁ@ﬁﬁcl:ag@gﬁfﬂogﬁg o?tﬁ@@fv%ﬁﬁ@ﬁ Being oximes, may
thus eX|st in two forms, syn and antl -form (Z and E-form), depending on the arrange-
ment of the substituents around the -C=N- double bond. A chemical compound of the
present invention may thus be the syn- or the anti-form (Z- and E-form), or it may be a

mixture hereof.

Pharmaceutically Acceptable Salts

The derivatives of the invention may be provided in any form suitable for the
intended administration. Suitable forms include pharmaceutically (i.e. physiologically)
acceptable salts, and pre- or prodrug forms of the chemical compound of the
invention.

Examples of pharmaceutically acceptable addition salts include, without
limitation, the non-toxic inorganic and organic acid addition salts such as the hydro-
chloride derived from hydrochloric acid, the hydrobromide derived from hydrobromic
acid, the nitrate derived from nitric acid, the perchlorate derived from perchloric acid,
the phosphate derived from phosphoric acid, the sulphate derived from sulphuric acid,
the formate derived from formic acid, the acetate derived from acetic acid, the aconate
derived from aconitic acid, the ascorbate derived from ascorbic acid, the benzene-
sulfonate derived from benzensulfonic acid, the benzoate derived from benzoic acid,
the cinnamate derived from cinnamic acid, the citrate derived from citric acid, the
embonate derived from embonic acid, the enantate derived from enanthic acid, the
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tuted with one substituent selected fromthe group

consisting of halo, trifluoronethyl, trifluoronethoxy
w@yasaieond tro and am no. I n another enbodi ment POI/EP2008/053648

represents pyridyl; which pyridyl is optionally subst

i tuted with halo, in partid8lar fluoro, chi oro or

brono. I n anot her enbodi nent Y represents pyrid

fumargte dariyse fray Tunsarissacidntiiel gutamate derivae SorhBliti epid, the

glycolafe agavée frogﬁél‘ydblff?ﬁéltcl\(tﬁeel@bfa‘i@ Elbﬁv@c‘! 'frb@h’ Iactlb %cﬁﬂ Khdafaleate
represen

deriveid FOaT ARG S66e e Tl i AetTes fem Grdn's 3tk B mandetpte

derivéd front mandeliapcidptis metmmesﬁlfbradne ddrivietl| froom onethbgé sulphonic
acid, Mr#oé hﬁ%gwcw}aqé%eﬁ%&‘?ron? (?‘\eaélﬂmﬂﬁcgﬂlg%ﬁ tﬁé‘%ﬁﬁ{halene 2-

repr esents
sulphepaienirnivieg fsedtaphtaleae- Mswlh onie ambéheméhalat@ecli@me@ldfrom

phthaflf; A d, e géﬁéWat%(Hb?lv%H'fF&n %fallé‘?lcoac@ rthfa t'Sé’c@Pdé?'N/'ed from sorbic

ano, nitroand amno. In

acid, F sleakaie depive fiom wiRacic asidpe 91U§Cic5‘|§f$ eﬁ%\wd/from succinic acid,

the t@w@@tdéruﬁe@ldrdmtﬁart@m acidi thdoamer@b%ul;ﬁﬂdmt@ deﬁhé@fr@rrop toluene
not.her nment

sulon R A PR B, SRR TR e KGRI b ip G e known an

descrilrecaindhbart.enbodi ment Y represents phenyl substituted

“’Eféﬁeﬁé&%gu%ﬁﬁﬁwgwﬁ&dem% & tno\{bb:cﬁ Etfé?%&\%htaﬁmaceutlcally

onal su
aCCGQiﬁD'@t; pay peyuaeie ine ee@f@@ara’e@ﬁtof\sa téwéﬁéﬁﬁgniﬁﬁ@@ﬁlat% in

obtalrﬁlﬂ@%t ddriliRie Wfithe We‘hh@n a'n’al |€!sn|§’r§é1ﬂ{ac,%”ﬂ@5’ﬂy"§&§ep¥able acid

epresents phenyl; which phenyl is optionally substi
add't'f’[]t “with trifluoromethyl. In another enbodinment Y

I Mutalssantsof phetgrhicalérhpdund of thid inveniidn netudreealkgli métal salts,
suen A e SpoiE P BER o FiG cam e AR IR myeh o eRbitG a carboxy
groupenbodi nent Y represents phenyl substituted with cyano.

In the context of this invention the “onium salts” of N-containing compounds are
also contemplated as pharmaceutically acceptable salts. Examples of “onium salts”
include the alkyl-onium salts, the cycloalkyl-onium salts, and the cycloalkylalkyl-onium
salts.

The derivative of the invention may be provided in dissoluble or indissoluble
forms together with a pharmaceutically acceptable solvent such as water, ethanol, and
the like. Dissoluble forms may also include hydrated forms such as the monohydrate,
the dihydrate, the hemihydrate, the trihydrate, the tetrahydrate, and the like. In
general, the dissoluble forms are considered equivalent to indissoluble forms for the
purposes of this invention.

Methods of Preparation

The derivatives of the invention may be prepared by conventional methods of
chemical synthesis, e.g. those described in the working examples. The starting
materials for the processes described in the present application are known or may
readily be prepared by conventional methods from commercially available chemicals.

The end products of the reactions described herein may be isolated by
conventional techniques, e.g. by extraction, crystallisation, distillation, chromato-
graphy, etc.
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I n anot her enbodi nent Y represents phenyl; which

phenyl is optionally substi tuted with nitro. In
waprashesmoenbodi nent Y represents phenyl substipoOr/eB2008/053648

with nitro. I'n another enbodi ment Y represents phenyl;

whi ch phenyl is optionally d@bsti tuted with anino. In

- odi ment Y represents phenyl substituted
B'OIOQAR‘}%]H‘gﬁnVﬁg? I n anot her enbodi nent Y represents phenyl .

| Mhederilativasndidhie inventiombade beemsuljectefl to freviira eperiroents and

found'L%eﬁJl G @%Q@Ehgﬂ{m&w ng' enMa’T h%n{ duids '0M?1e invention

rein represents
are CQW%@fe??|ef§'Nﬁk}’lm%¢U|ﬁq'ﬂ@o§l§j a$'|@land4% Skdthadenelsnbodi nent
Rihél%l%@?iﬁrﬁr;ﬁ)ﬁrhwl get) thd iRvemin t@[at@é'i@ﬂﬁb%@tof Fﬁ'e derivatives of
_represents a .. In an
the infGRBIS Mg RS R B e s Wiy Bedige ey B Reful for
the treatoieheor ahdviatioreofta Bkeasp msaedlsermlr lessgeiatddylvith ke activity of

potas@lﬁ% Eﬁénﬁﬂgog:gngﬂi r%mre?sor %ﬁ?%gﬂ&%r L(Byéhaphgls

repre ent's oXY-
ahbam@theéﬁmmdrmant theedigens r iavdis@ider aésoma@dtw@hthesactlwty of

potas@uﬁﬁ’@ﬁ%ﬁ‘@\s% afr8§;5"|=’ét8 e@g@ésé bapilehe eddh\)d%l?rﬁse RERRPES Sabsence

a heter ocyc rou cted from razol
Seizufag, aseHIgH SPASABAAIONATVLHEY SPABRS) JAnalakpasgesaPAYICYstic kidney

disea®b) Lﬂbd@é{j @gaﬁrwé O\Aeﬁa%‘ta/édcblddideri (CRB R lLyinanprieahtihélese lyddder
ri.di n su

outtof (T el et Lt St TGl kot hina

dysfuattion, seeyetooxgiaathiogh, ischiaéméd, logrebral ischaemia, ischaemic heart

disea%gcéﬁﬁhéélebﬁ]ﬁykor%n‘éﬁ?ﬁ%%?é ! auE?rlHr ataX|a, trewmatlc brain

'nJuryaPIaﬁﬂl?%Ca“r%dWIaSécfalp@lﬂf)dISQfsiﬁthSyﬁth%, scémqnhrema anX|ety,

depre%@]dhon%frl]%’orﬂﬁlr)g didoréérsd UéH@Yw'tlaaﬁfé'nﬂtﬁy%b&féﬁtloan@wé

AlzhegRFd Gisae Ao RiOp kG bR g oo AL S b g marcolepsy,

Reynaud’s disease, intermittent claudication, Sjogren’s syndrome, arrhythmia,
hypertension, myotonic muscle dystrophia, spasticity, xerostomi, diabetes type I,
hyperinsulinemia, premature labour, baldness, cancer, irritable bowel syndrome (IBS),
immune suppression, migraine or pain, e.g. pelvic pain or abdominal pain, or
withdrawal symptoms caused by the termination of abuse of chemical substances, in
particular opioids, heroin, cocaine and morphine, benzodiazepines and
benzodiazepine-like drugs, and alcohol.

In another embodiment the disease or a disorder associated with the activity of
potassium channels is a respiratory disease, urinary incontinence, erectile
dysfunction, anxiety, epilepsy, psychosis, schizophrenia, amyotrophic lateral sclerosis
(ALS) or pain.

In another embodiment the disease or a disorder associated with the activity of
potassium channels is a respiratory disease, in particular asthma, cystic fibrosis,
chronic obstructive pulmonary disease (COPD) or rhinorrhea.

In another embodiment the disease or a disorder associated with the activity of
potassium channels is overactive bladder, e.g. urinary incontinence.

In another embodiment the disease or a disorder associated with the activity of
potassium channels is urinary incontinence.

In another embodiment the disease or a disorder associated with the activity of
potassium channels is epilepsy, seizures, absence seizures or convulsions.
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la or Ib, wherein Het represents a heterocyclic group

sel ected from pyrazolyl and pyridinyl, which pyrazolyl
wapaspysndi nyl are substituted two or nore ti nPST/WP1008/053648

substituents sel ected fromthe group consi sting of

al kyl, hydroxy-al kyl, hal o, 1rifluoro met hyl , alkoxy,

al koxy carbonyl, nitro, am no, phenyl and furanyl

alioaneiher pRbediraant thedisrass et @ 9'@ e&&%qcm%WltBﬁhﬁ§CtIVIty of

potas8iup® ERatméls o séiEopthranlaa or | b, wherein Het represents

S{i{] g'taﬁ?thocgd I C&fﬂr Oﬁ&gzcg%?%ei%d; bfﬁﬂrgé/ Lz%zs%g?faéeg with the activity of
potassmjmstharmmasl ig peinor nore tinmes with substituents

: ﬂng ofurnﬁgtéggdgsrh%%dcé)B%I&élbglgac‘?ﬁltgld@/érmngé 85 described

uorone iro am no nano
hereig i the mmﬁornplﬁé ast sukxticremsiat n@@genV@npf tam kelgw 1 to above 100

HM e GORBRHBEIOR 0 1AbBodt o 1. | D, wherein Het represents a
eterocycl ic group selected from pyrazolyl and

whi ch razolyl and pyridinyl are
Pha"g'éﬁgf' 'Fé(%BWR/%S'HBXﬁm e times with substituents
skl gettawthenaspdot thye mypntom pretides novelgihaymackatical aodpositions

comp?i%f.n léjﬁ{e‘?g’p:é@}}’éaﬂy e[f‘fe@f‘\?é EHOU%FBP?‘I&W@HV&{U%F %ﬂﬁé’ ﬁ\)/'e}"]ﬁon

wWHéhils @ dﬁévam\eq)ofe@@nwerathﬁvefpé useyit theragy may eepdotnitered in
the fofrr‘hodf‘tﬁé rré\KfQJhlélrmé‘é]%o?rYddLﬂid‘}t' is pYéYerBdRY '"r%?&'h)’de t%@cbctlve

I n ubst it re tines
ingre bR oot B el RedoRhot SO EaBeACSREE Sar i@ pharma-
ceutuctammempo@nudnaogemﬁmuhrtm@br fnoreradauvhats) extipiet esagtiors and/or
dilue t represents pyrazolyl substituted two or nore tines

th al kyl. In another enbodi ment the derivative of
t lreanoheneimbodirsent, twerinvention préwides phainzacautich| compositions

compWEr?mﬁech?i(d%?ﬁ/a n‘?é’[a??)%ﬂih?leﬁt)(r%r?gﬂ %ﬂﬁt@%\ﬁa?ég |Hélﬁﬁ?éd%té¢lg%%lt or

derivatiye thﬁr/%cm foggthes with-one 8t AtPrefPhesmageati¢allyAcceptable carriers
therefthe raﬂdnogl%ndl I@/Pbﬁﬁﬁ—"ﬂﬁéramébﬁé @hWor?ﬁ#@ﬁﬁylééﬁ@ﬂg?d@ehﬂs”ﬁ’ﬁe

carrief {33 MU G PGREREDE db s SHEPeoP FOPRGPETHEL 0 Wit (he Siner
mgredVeatseoﬁ”thélébrmlelatlels endanmydemten‘lgths wuthet recipiet therees.

* PRERRAb4 ) efnobioRaRt B rFaRAGh FRRL pd Mbdetile 67 oral,
rectal, bronchial, nasal, topical (|nclud|ng buccal and sub-lingual), transdermal,
vaginal or parenteral (including cutaneous, subcutaneous, intramuscular,
intraperitoneal, intravenous, intraarterial, intracerebral, intraocular injection or
infusion) administration, or those in a form suitable for administration by inhalation or
insufflation, including powders and liquid aerosol administration, or by sustained
release systems. Suitable examples of sustained release systems include
semipermeable matrices of solid hydrophobic polymers containing the compound of
the invention, which matrices may be in form of shaped articles, e.g. films or
microcapsules.

The derivates of the invention, together with a conventional adjuvant, carrier, or
diluent, may thus be placed into the form of pharmaceutical compositions and unit
dosages thereof. Such forms include solids, and in particular tablets, filled capsules,
powder and pellet forms, and liquids, in particular aqueous or non-aqueous solutions,
suspensions, emulsions, elixirs, and capsules filled with the same, all for oral use,
suppositories for rectal administration, and sterile injectable solutions for parenteral
use. Such pharmaceutical compositions and unit dosage forms thereof may comprise
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la or Ib, wherein Het represents pyrazolyl substituted
three tines with nethyl. I n another enbodi nent the
waolesosuadonve of the invention is a conpound of POT/ERL0@S/053648
la or Ib, wherein Het represents pyrazolyl substituted
two or nore tinmes with hal 018 n another enbodinent the
derivative of the invention is a conpound of formula

convenjiogial \ngredigisenreonyentiensl dseperiopy Wi ioy wihews eddiioeal active

compb\’)ﬁd@br ﬁﬂh@lptésnﬁﬁd\/yubh unitl ddsaeeasrhs Yhay tdhtamoadmesuitable
ri.vative of the inventio

effectSg 0BG o PP 18Nt Pams-ere vt e Bidhdad daiy
dosaga/raigelty)lbeselbmoyedted two or nore tines with nitro. In

. ¢ the. i
TR OB IPEP FErsblfy 255001 BB e B 0P o
oral apgrearenigralsigsagetforreg. it wall be qlwwsﬂoﬁb@se/\ﬁklhe@m e an that the

foIIoW@HB@é%éeg@%' rﬁﬁ? ngb‘?ls@eéé W?%é&@@éo%ﬁ@néﬂvéﬁ‘ﬁé@é‘ chémical

wherel h Het represents

Compeym?&ﬂgﬁ inygpEen pu@é%hqr mEcsHticRiAqGeREabIgSel of a chemical
Comp©UH§tdf'th@mv%n5@h ect ed fromthe group consi sting of

‘\: %( an ot her en‘godl r¥e fbieder vat i d of th
0 R@H%ﬁk&‘@rﬂﬁ%ﬁ‘%"&“ 05 YR ALY ’T‘E?a ?OFPBOU” otthe
present énventioriepharemacestingléy awe'mablysl casudrst Ganube eithevosalidhersliquid.

Solid ‘oft}r‘rﬁ‘apiéﬁé%ﬁ@#f?ﬂf:%d% DELIGE, R B gs eiecyl iso%ﬁbﬁét‘sngupposu-

. . I'n" ‘anot her. enbo
toriesgandl wigneyaibs granelesnvesrlidoerITisr aar SapB\ener HPre srlpgtraces which

may digo 8t b dMBRESNALding AU 1S IS0 E kY baRlbSLLeH Iy
agentsh HEvers e S Ao, Tabigt Aoy At hrcieapsulating

matefidie derivative of the invention is a conpound of

< L@V e gerter N8 B Rs RIS (A F il wip the

finelytdided aapve oagiponenty of al kyl and trifluoronmethyl. In
anPlpRits eﬂfﬁgo% Wg'@rcr)ur’rf&ﬁ]e%ﬂé N]‘?B{)éd’\‘r? tﬁfthé Egrl_!ee'?% Hrgotﬂe'r%cessary

a conpouhd
b'nd'riﬁlﬁéﬂaﬂ'RYI in sylabletRrepartions &ﬂ%@ﬁ“%@tﬁdéﬁhﬁﬁ ﬁh@%ﬁ@d size desired.

sq’h@fﬂowbe‘ré @ﬁuttaﬂew pm@@nsct@dta ndFréth f%l@/rlet?ﬁ\rgg about seventy

perceph g (A mROURE SHIBRIRCRT CTOR TS G B fa/poniate, magne-
sium siearatentatgtsugaprlasestspestirg deixirin, stdrsh| delbta, tragadanteamethyl-

celIuIeﬂ\é.é,r%o%ﬂﬁﬁtciaFWy‘ﬁethylcellulose, a low melting wax, cocoa butter, and the
like. The term “preparation” is intended to include the formulation of the active com-
pound with encapsulating material as carrier providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is thus in
association with it. Similarly, cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral
administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid
glyceride or cocoa butter, is first melted and the active component is dispersed homo-
geneously therein, as by stirring. The molten homogenous mixture is then poured into
convenient sized moulds, allowed to cool, and thereby to solidify.

Compositions suitable for vaginal administration may be presented as pessa-
ries, tampons, creams, gels, pastes, foams or sprays containing in addition to the
active ingredient such carriers as are known in the art to be appropriate.

Liquid preparations include solutions, suspensions, and emulsions, for
example, water or water-propylene glycol solutions. For example, parenteral injection
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sel ected fromthe group consisting of al kyl and

al koxy-carbonyl. In another enbodi nent the derivative
woboshesonnvention is a conmpound of fornula | a PCT/EPR2008/053648

wherein Het represents pyrazolyl substituted two tines

with substituents selected fl®om the group consisting

of al kyl and phenyl. |In another enbodi nent the

liquid fseParaLiPee Can beniormulased B8 POl ioNSdB ANERHS FP!Yedhyiane glycol
solutibd. or b, wherein Het represents pyrazolyl substituted
mes,.Wth substituents sel.ected fromt

o SReide iR peadiiio ettt TVamion bendr S pe i Ruated for

parerﬁdml ddmlmattrat\stm (d.g1 ne injectiont, farrexasnple bogenmjettioh dracontinuous
VL Q.

nfusigl fud¥hay e piéssdteddPunil e lofth 0" Gupden, biE:Bledinges
smallviei.rae firftiSion®rdn NRati-desenentaners widle paragisied| @reservaaw The
comp%&ﬁ‘l%hs rﬁa)‘}Pfa‘R%esnu‘chafbhﬁé es%@b??féfoﬁ% "éﬁlutld’r%c 'oP@HiMélons in oily or

aquew%@faﬁ@ﬁhwd ”%/EI‘M ¢oni8| %?EWH@E'?” grQFd"F%%VCh ap ;@g@endmg stabilising
and/oaldh@pey‘smgrd@@mé Altéarﬁétwe}’y t6¥ adtive Mdrédientmaybe in powder form,

obtaifigh By 2SG0TF Belatan ofsiedledialiior Shbap Al a oaPeigioor
constiutibrRW&itheps @itadie sehictly, @grstedied pytogeotines waber, befoR2 use.
Rﬁgﬁﬁguﬁéglultleﬂggﬁﬂgtﬁgtfhypgl u@@%%ln%{gmahgfwmmng the
active eompgae@tn@twaiﬁyanﬁlaﬁdm @ata@dmyolorants;ﬂaavw rigabilising and
thlckmégeﬁl%néwde@rreﬁur anyl . I n another enbodi nent one of

SRGHEOURBSHENIONS sSR! SO Fan Rematagy Jipereig the
finelyrmdediIegtlv@bh%‘llponbai mdwéte;ﬁ/\}mgnsmjshy\mbterm tguehads natural or
syntnB{l BEmish 0188 ARG S FRRLloREL S EroPRumEhy B udSe, pother well
knowR$uspam5pg|agentSy of each other, represent alkyl,

%’E}V ihcRideb “efr@r&ﬁllld f&r"r‘n g@enﬁﬁo%@ﬁ@h%tm%%eeft? %co‘?ﬁ/erted

represent e oth
shortlmjaeégr@ LF&ﬁ te H@@'Séﬁﬂ@rﬁrﬁpa@ﬁloﬁﬁéw Qfﬁh@ﬂm'ﬁléﬁﬁ@téfﬁbrﬁum liquid

forms&hlSMHe Jolutrymet B@épeﬁm rRdterfiBioNs. RRes&présitatdns may
contaln I?rrm gégnlto% tmh %Fvé com%ongnt colorants, flavours, stabilisers, buffers,
artificial and natural sweeteners, dispersants, thickeners, solubilizing agents, and the
like.

For topical administration to the epidermis the chemical compound according to
the invention may be formulated as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also contain one or more
emulsifying agents, stabilising agents, dispersing agents, suspending agents, thicke-
ning agents, or colouring agents.

Compositions suitable for topical administration in the mouth include lozenges
comprising the active agent in a flavoured base, usually sucrose and acacia or traga-
canth; pastilles comprising the active ingredient in an inert base such as gelatin and
glycerine or sucrose and acacia; and mouthwashes comprising the active ingredient in
a suitable liquid carrier.

Solutions or suspensions are applied directly to the nasal cavity by
conventional means, for example with a dropper, pipette or spray. The compositions
may be provided in single or multi-dose form. In the latter case of a dropper or pipette,
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other two of R2, R3 and R4, independently of each
ot her, represent halo. In another enbodi nent of the

wo paosnidoon al kyl represents nethyl. | n anot her PCT/EP2008/053648
enbodi nent of the invention alkyl represents ethyl. In
anot her embodi ment of the i#Pention hal o represents

~ fluoro. In another enbodi ment of the invention halo
this m@&%@@ﬂ*@&e@ Rydhe pafisnba@nesteEn® 8 araTertiste, predetermined

volunﬂiﬁrbgﬁlétédhﬁidﬁ ortslh%delg‘é@gi E\!_)@ghé éegshe (|)f a spray, Ithi?L may be achieved for
- or o- phenyl ) - [ 2- -.di ne - pyrazol -
examb(§ 63 GRRBER] B el AP HG Bt D

Cadhohistegtion B {He, resgirateirachyagzoso be achieved by means of an

- _7 N/ - an.ne. . . .
aerosﬁf&&mu&%ﬁc{@%gy@@ _tTgfé[:g\?%ﬁlﬁ%r(]élgﬂmsﬂgr)g}ngzegl|[1 £ pressurised pack
with a suijabre peapgliantsueh pa@i mlemyluprmrln@rj (CFC) for example dichlorodi-
fIuoro?ﬁ?tﬁ?gt?,gt?iﬁﬁlf(‘)‘?@warofr%ﬂﬁé’r\é'o‘F"dﬁl&‘rﬂtet%‘ﬂ@?@éth%ne, carbon dioxide,

-yl) - -9/ -/ -purin-6-yl|-amne; Benzol.
or otheg syjtarls g%, yiheaeresolsnay gapygnieply alsg coptain a surfactant such as
lecithiny TheXcdehofl ar@g nmapbeicanfroléd baprod@sion of a metered valve.

G&térrgflkg[yﬁyghag;ﬁwﬁ _Sngéfreﬁ%'.tg iy \Be Brovid MtheR¥iRaP L dry
powdgeR -foriexarhpleca Bowdehix piythezadmpound in a suitable powder base such as

VRN DU ‘ ) o
Iactos;e\,’ f%ﬂ?@”@%f@ﬁr %grgve{rtr'r\s/?% fpeggfﬁyg?ré%p‘?gbﬂﬁ%"tm Wbpos@rﬁn'&e
polyvinylpyr@ligenayPVe)- Copyenieniey i1e] pquderrtasrier wikkieym)a gl indne
nasal:caWitg! PRe¥¥IvdERcéddpasfbRBh&Y be pYeserftbd In unit dose form for example
, -yl -9/-/-rpr|n-6-yl]- n}.ne; : :
in caq%ﬂ 93,9r5c_:qﬁt H&Gﬁfpf 539('39%?"'1’ or blister packs from which the powder may
be admfhjstéredtyhykbals of apurhaie6- yl | - (4-f | uor o- phenyl ) - am ne

; {;fé‘orga{ag@gﬂgyﬁgé&%q kﬁ»#q?fp i%%?\iﬂ'??ﬁgﬁq!ttﬁé}(ésapzir%lté%/ tract, including
intran@4alGtoroposiporsyth$ -compainsl- wiill rgenieyal ypyanseza sl particle size for

- (2= - | ) rin=6- . ' : .
examf)ﬁ %Tét%g(oédﬁlte ?ﬁ%‘/hlgﬂyﬁgz%rl‘l%f. .SLRIH. a Eaﬁld@ dize #B\'Be obtained by
meansyinpwaL ifdhAyArt $0r-¢Xa5upIe yeT{Arenizatian. f | uor onet hyl - phen

yiWherfaesifsd, [cdntpbsitidAsadapted By gReSustained release of the active
: -.él %Q-r%th | - 9H purin-6-yl]-pyridin-4-yl-am ne;
ingredigniimay -%!%Pl%eﬁ: 2-yl)-[2-(3, 5-di met hyi - pyr azol - 1

- Yhe phamebglticHl pregparation$ ayd prefeiaty in unit dosage forms. In such

. - | di g 320y )= 2= - di v - - "

form, (ﬂ% &%{%ﬁ&uﬁ% Fé_ %ﬂgql\?’lgéb |'r}1tt)ém§/'13(j|g§ae% @&gl}‘n‘ndo%%%at]e guantities of
the agte(@rap@ienit hipe Upitrdpsege form can be a packaged preparation, the pack-
age coltainilgTEiele JlartitirddirEparation Asiin 49 pRERIYEJ raBTBtE Scapsules,
and powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet,
cachet, or lozenge itself, or it can be the appropriate number of any of these in
packaged form.

In one embodiment, the invention provides tablets or capsules for oral
administration

In another embodiment, the invention provides and liquids for intravenous
administration and continuous infusion.

Further details on techniques for formulation and administration may be found
in the latest edition of Remington’s Pharmaceutical Sciences (Maack Publishing Co.,
Easton, PA).

A therapeutically effective dose refers to that amount of active ingredient which
ameliorates the symptoms or condition. Therapeutic efficacy and toxicity, e.g. EDsg
and LDso, may be determined by standard pharmacological procedures in cell cultures
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4-[2-(3, 5-Di net hyl - pyrazol -
-yl )-9-nethyl -9/-/-puri n-6-y| am no] - benzonitrile;
wo 260831000 net hyl - pyrazol - PCT/EP2008/053648
-yl )-9-nmethyl -9/-/-purin- 6 )él] phenyl - am ne;
[2 (3, 5-D net hyl - pyrazol -
-yl)-9-nmethyl -9/-/-purin- 6 yl ] - phenet hyl - am ne;
or exreeprge@tabapﬁréa{s{ j’he gose, ra,tlepe‘ty\fq%ﬂ thg{)@%lp and toxic effects is the

therape/ut)cﬁdéﬁfah}d'm be-d)pFéstell- ) ﬂhe&'ahBQJDm/EDm Pharmaceutical

Compﬁﬂt'OB?;"‘ﬁEQﬁeih'%tt a%gltﬂeraﬁ/eptlﬁ rg)d:> rHrial_trrI | uor onet

( Fhedoseadphiaisyéred[rBu$tHfcodired bg Icam}ful':h;z atjusted to the age, weight
and cgﬁd@ﬁﬁoﬁhg#edﬁ@ijal tgélﬁé e%té/dz] "’Wﬁlpgs the rOl{tﬁ df adrr}lglst)ratlon
dosage forg andaregltrpn; and 6h<yrqsuétrﬁlesered and the exact dosage should of
coursbzc% detehh et éﬁrtﬁy ﬁtedbﬂast.t%erpyr azol -

9/ -7-punn-6-yl 4- chI or o- pheny &
a ﬁeactual dosage depends on the hature and severity of the isease being

treate(d‘larfdttmﬂr OURE &N HH diriStraiI nd2s (Withive tHy Hisdrativanflth@ phggician,

ur i
ancs by B ke Byt 8 Yolko AN i ot growgstanges i thi
inventigh Yo Prodhicerthe Wesireduhenap@utic pifeatriHoayever, it is presently contem-
pIate%tt{aq tpﬁ‘épﬁ%k?utj%aﬁ’%ﬁgﬁo?mogg)coﬁtagﬁ gydf fr%m aBBH{ ?ﬁ t6 3okt 500 mg
of actpegy |@greqlgnt(p;er5ngvmall dOs€L08- gnﬁpﬁyabcpyﬁatpoaboyt 100 mg, e.g. from
about y 'td a@omﬁtﬁ‘td1 gg%/re /suit’a’dle %%ﬁt&péﬁmqmﬂﬁ@ntﬁ“enw ) -

Tha st inrbdighi Mas e HIBTYEEr s irrene of severdl dAseiper day. A

satlsfééto[’)ﬁre(s%tt(&'arpﬁr@oeﬂtalhylhst@moes -5 obtainda & a bopauie as Towlas 0.1
ug/kgiig/:. gg%g'ty%g/ggtéoﬁ ﬁ%ﬁgbgf I:i%llt}o'f trtfeEEBS‘é‘é’é range is presently considered
to be apbyt ) mg/paii.vnasd ¥ 0P -nudveg yl.o.ddihes ranges are from about 0.1 pug/kg to
- D h -
about[iq ﬁ%éﬁ%@aﬁ%héhgﬁgc{rﬁ%ﬁbug u/gll&to about 1%0 mﬁékrgl;)//daya%o
st ereoi sonmer thereof or a mxture of its

-~ or
Methgdgloggl'lge;ﬁgys an N-oxide thereof, a prodrug thereof,
ofn angthar aap@mttthe aentienEeptidbs @ methodtfoetttmbrevéntton, treatment

or ali G BLa hePelota Sooftb el g B I TRG ymatpor
including eadnimamweinich siisease, disorder or condition is responsive to modulation of
potassium channels, in particular SK channels, and which method comprises comprising
administering to such a living animal body, including a human, in need thereof a thera-
peutically-effective amount of a derivative of the invention.

The indications contemplated according to the invention are those stated
above.

It is at present contemplated that suitable dosage ranges are 0.1 to 1000
milligrams daily, 10-500 milligrams daily, or 30-100 milligrams daily, dependent as
usual upon the exact mode of administration, form in which administered, the indica-
tion toward which the administration is directed, the subject involved and the body
weight of the subject involved, and further the preference and experience of the
physician or veterinarian in charge.

A satisfactory result can, in certain instances, be obtained at a dosage as low
as 0.005 mg/kg i.v. and 0.01 mg/kg p.o. The upper limit of the dosage range is about
10 mg/kg i.v. and 100 mg/kg p.o. Other ranges are from about 0.001 to about 1 mg/kg
i.v. and from about 0.1 to about 10 mg/kg p.o.
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Definition of Substituents In the context of this
i nvention halo represents fluoro, chloro, brono or
w0 oebe/11d9m9 t he context of this invention an al kp¢T/8Pmog053648

designates a unival ent saturated, straight or branched

hydr ocar bon chain. The hydr@@arbon chain preferably
EXAI\ﬁ@QE%i n of fromone to eighteen carbon atons (G

| kyl), e.g. fromone to six carbon atons

( Zliheirﬁﬁea]tialyis furtberiflusitatgd yithireferentiertq thefallpwing examples, which
oo nSRRRELY o ORI ko s Hone PSR Bdcpmea

G -4-al kyI group, i ncl udi ng butyl, |sobutyl secondary
Examplé ¥l , and tertiary butyl. In another enbodi ment of

2 6- Dt h! ||s |§veqfl!o§t ;al k%I r EE gslsmﬁ a7d ﬁ Iﬁzl ar ou(p)),r

i sopropyl. In the context of this invention an al kenyl
group S|gnates apcar bn chai n containing one or nore
I

do i nc -enes, tri-enes and

p In anogl odlnent t he al kenyl group of
th pn conp @ CIfromtvvo to ei ght carbon
at ¢ alkenyl) g. fromtwo to six carbon

géﬁgfurﬁg%aﬂ%%éﬁﬁh%@ap%ﬁﬂd?%% a5 il SAdedo an ice-

cooledsotutionosf 2,6-dithleropuring-(1010 g, 52 Qpﬁnwll) in letrah}airomran (75 mL)

and tl'ge: ﬁﬁ&t@ﬂ%{was%ﬁlrr%dgoagégﬁé: I;\/Ieg‘)rliyl io%d%(i‘gg éﬁ% @f.cl)_mmog_was added
drop-@ise angd the rea@tioﬁ mixwrea\t%’rgllrred)évér rﬂgfaict/‘émr waSrédded’ and the
aqueé*é%ﬁaé@%@@xtra@fedjﬁ ce'aw?thcé? )ﬁ ’B@gtatéﬁﬁ@%o%e’ﬂ%rﬁlc phases

nvention an a esignates a st
were gried 0XRE H@&@émﬁUMQF% f&t@m%aﬂ‘ﬁ ﬁ@n%rajedﬁ’ﬂ)wgc‘t’? iple

chhl@@ﬁﬁiﬁhah@grlbalécbd&d?éqd’h Uﬁéllsséllvéd Weﬂﬂ%ﬁ@b&ﬂé@téé by|fmrat|on The
r e e a nven
orystdlfi P oRSUR e auhdS PE 2 gien e parey b hE-pURRe (1. R'g, 11%)
The fi{ttte8vad kymydnirated ¢ véqumd/vpur(maedsby flagh lc_broraatmgs%phyl (ethyl
acetaae%?ﬁaet%hgx%éi%/ergéﬁﬁi#ﬂ% y%@? éﬁgﬁlgf '_(Eéezgg nti 02

is ethynyl; 1- , or 2-propyny| 1- , 2-, or 3-butynyl,
2.6- D?théroSg RUNADH Bitine dnd .2 @DicFﬁoro - QRPLYAuringl

1 3- hexagdj ynyl or 1, 3 5- exatrlynyl 1- , 2-, 3’-, 4-
5- or 6- eptynyl \1\ 1, 3(9
N

¢ 7 ol
JN N/)\CI \N N/)\CI

Were prepared according to Example 1 using ethyl iodide instead of methyl
iodide.

9-Benzyl-2,6-dichloro-9H-purine and 7-Benzyl-2,6-dichloro-7H-purine




heptdi ynyl, or 1,3,5-heptthynyl; 1- , 2-, 3-, 4-, 5-,
6- or 7-octynyl, or 1,3-octdiynyl, or
wa8shA1@cs triynyl, or 1,3,5 7-octtetraynyl. | np¢TeP2008/053648

context of this invention a hydroxy al kyl group

desi gnates an al kyl group aZ3def i ned above, mhlch

h droxy-al kyl group is substituted with one or

reRregathaccaiaggP dsxasmpladiing benkyl| brga@g,gws@ﬁad of methyl

iomdéhe i nvention include 2- hydroxy-ethyl,

3- hydr oxy- propyl, 4-hydroxy-butyl, 5-hydroxy-penty|

and 6- hydroxyhexyl. In the context of this invention a
2.6-Dichtdroad-isdbudyl€Bhhpdeisegnat es a cyclic al kyl group,

5 preferably containing of fromthree to ten carbon
atoms (C3-gi O-cycloalkyl), e.g. fromthree to eight
carbig+atons (C3-S-Cyd Qal kyl), including

cyclo YN cycl obutyl, cycl opentyl, cycl ohexyl,

cycl ohe |_land cyclooctyl; or e.g. fromthree to six
car bon” at dhs Cs- e-cycl oal kyl ), including cycl opropyl,
cy utyl, cyclopentyl and cycl ohexyl. In the context
of /this invention a cycl oal kyl -al kyl group desi gnates

a,cycl oal k roup as defined, above cyecl oal Kyl .
oV P Pald sfF i amPE DR P saiE 2 e 3o hag instead
of med*h;cbvrozdld&xlarthlse@sefordyoheai;mm wiaky$olgteaups of the
i nvention include cycl opropyl net hyl and
cyclopro-ylethyl In the context of this invention an
ahleroy9-f2 -6t athyhAHpurpe " al kyl - G- "group, wherein
aIkyI is as dé@lned above. Exanpl es of al koxy groups
of the inyentipn include nethoxy and ethoxy. In the
cont ext N I SSNnvention an al koxy-al kyl group
desi gnat "aIkyI Qal kyl -" group, wherein alkyl is
as deflnad a gxanpl es of al koxy-al kyl groups of
the invedtion incl ude nmet hoxy- met hyl , net hoxy- et hyl,
et hoxy-net hyl, and et hoxy-ethyl. In the cont ext of
t hi @nvention an al koxy-carbonyl group designates an
al kyl - O CO "group, wherein alkyl is as defined
above. Exanpl es of al koxy-carbonyl groups of the

i Wé@bﬁe@éré@ﬁbé&@ﬂdﬁw FRiMple 1 usin@y2- brcﬂﬁdeﬂh&p@ﬂ‘ﬂyre@ﬁéreihstead of
e context a n an
met ] idBe s CrS o ongase AL ES TSelatesh o

15
Example 2
N-(4-Chloro-phenyl)-formamide

0

HN” ~H

C
20 4-Chloroaniline (15 g, 117 mmol) and formic acid (25 mL, 663 mmol) were
heated to reflux for 2 hours. The mixture was concentrated in vacuo. Saturated
aqueous sodium hydrogen carbonate was added and the aqueous phase was
extracted twice with ethyl acetate. The combined organic phases were dried over
magnesium sulphate, filtered and concentrated in vacuo to give N-(4-chloro-phenyl)-
25 formamide (17.6 g, 97%) as a grey crystalline compound.



CO-"group. In the context of this invention an
L/, L/ -dial kyl -am no-carbonyl group designates a
W@ t@stii@ny) ani no-car bonyl group, disubstitut eBCEPIV08/053648
al kyl groups as defined above. |soners The derivatives
of the present invention may4exist in different
stereoi soneric fornms, including enantioners,
di astereoners, as well as geonetric isoners

N-Be ioKal; Mi@e i nvention includes all such
I somers and any m xtures thereof including racemc
m xture®. Racem c forns can be resolved into the

opti calllanti podes by known net hods and techni ques. One

way ' separating the diastereoneric salts is by use
of apioptically active acid, and liberating the

opt i y active am ne conpound by treatnent with a
ba Anot her method for resolving racenates into the

I anti podes i s based upon chromatography on an
optH active matrix. Racem c conpounds of the
5 pV\?}éseBIteda'Fe\!(? ﬁEb&rﬂlr@% Ei‘é’rﬁp%ez f8aPS ﬁeq#nétﬂgl%nbﬁﬁixgl)aniline and
optical anti podes, by fractional crystal

formi¢ agigh i on of d- or /- (tartrates mandel ates, or
canphor sul phonate) salts for exanple. The chem ca
ou ds f. the present invention may al so be
N-(a-EL sielr gﬁnatlon of di astereoneric am des by
reactjon of the chem cal conpounds of the present
i nvenfjion with an optically active activated
cahH I|c acid such as that derived from(+) or (-)
phe yIaIanlne (+) or (-) phenylglycine, (+) or (-)
A nic acid or by the formati on of diastereoneric
at es by reaction of the chem cal conpound of the
invention with an optically active
chl grof ormate or the Iike. Additional nethods for the
10 resolving the optical isomers are known in the art.
SWéds prepaoels acoaridingetot xarepliges doimbé-d ubyoaralineeand formic acid.
Collet A, & Wlen S in "Enantioners, Racemates, and

Resolutions " , John Wley and Sons, New York ( 1981 )
N-(4-Triflwor |- Ddprmamideeni cal conpounds of the

i nvention being oxinmes, may thus exist in two forns,
syn-njgd anti-form (Z- and E-form, depending on the

arra
HN™> “H

F
15 F F

Was prepared according to Example 2 from 4-(trifluoromethyl)aniline and formic
acid.

N-Pyridin-4-yl-formamide

20
o)

Was prepared according to Example 2 from 4-aminopyridine and formic acid.
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20

ment of the substituents around the -C=N- doubl e bond.
A chem cal conpound of the present invention may thus

wheomshesosyn- or the anti-form (Z- and E-forn), POT/EP1008/053648

may be a m xture hereof. Pharmaceutically Acceptable
Salts The derivatives of th&dinvention may be provided
in any formsuitable for the intended adm ni stration.
Suitable fornms include pharmaceutically (i.e.

a2k Nlls |)formentge abl e salts, and pre- or prodrug
forms of the chem cal conpound of the invention.
ExanpPes of pharmaceutically acceptable addition salts
inclyde, without limtation, the non-toxic inorganic
antNor gdni ¢ acid addition salts such as the hydro
i de derived from hydrochloric acid, the
h pro rom de derived from hydrobrom c acid, the
nitrat e derived fromnitric acid, the perchlorate
derijlved from perchloric acid, the phosphate derived
fr ol phosphoric acid, the sul phate derived from

SW RN BFdaréd ia@corﬁh? foOE%SIederbHPﬂgfrﬁiﬁ 5-8RIBFSpyRRirte and

the acetate derived fromacetic acid, e aconat’e

formigiaeidyed from aconitic acid, the ascorbate derived from

ascorbic acid, the benzenesul fonate derived from

(fgpsuﬂfq j i cid, .the benzoate derived from benzoic
> ived fromcinnamc acid, the

citrate derived fromcitric acid, the enbonate derived

from gmbonic acid, the enantate derived from enanthic

ac'ﬁ hefumarate derived fromfunaric acid, the

gl uganate derived fromglutamc acid, the glycol ate

derfxed fromglycolic acid, the lactate derived from

ldcti ¢ acid, the mal eate derived from maleic acid, the

ma Nt e derived from mal oni ¢ aci d, the nmandel ate

der jlved from mandelic acid, the nethanesul fonate

derrved from net hane sul phonic acid, the

etWampapai-ech ateondéng toeldxdmpia 2 frbeme-asnihptibahloremyiridine and

formid Beignapht hal ene- 2- sul phonat e derived from

napht al ene- 2- sul phoni ¢ acid, the phthal ate derived
fromphthalic acid, the salicylate derived from

N-(4-Nita-pheny)-farmdmidhe sorbate derived from sorbic acid,

the stearate derived fromstearic acid, the succinate
deri vj\d from succinic acid,

HN” H

NO,

Was prepared according to Example 2 from 4-nitroaniline and formic acid.

N-(4-Cvyano-phenyl)-formamide

0

HN” ~H

CN
Was prepared according to Example 2 from 4-cyanoaniline and formic acid.



the tartrate derived fromtartaric acid, the
t ol uene- p- sul phonate derived from p-tol uene sul phonic
waeodi1@ng the |ike. Such salts nmay be formed PEI/EP2008/053648
procedures well known and described in the art. O her
aci ds such as oxalic acid, ¥Rich may not be consi dered
phar maceutically acceptable, may be useful in the
preparation of salts useful as internediates in
N-Phexmy| formamide deri vative of the invention and its

pharmaceutically acceptable acid addition salt. Metal
sal tsOof a chem cal conpound of the invention include
al kal _metal salts, such as the sodiumsalt of a
chEih cal conpound of the invention containing a
carkhQxy group. In the context of this invention the
"d salts" of N-containing conpounds are al so
cortenpl at ed as pharnmaceutically acceptable salts.
Exanpl es of "onium salts"” include the al kyl -onium

S s#Yasprepaeed pecergling/lo bxampesafros anilige ene formic acid.
cycl oal kyl al kyl -onium salts. The derivative of the

nvent i on be provided in dissoluble or
Aﬁﬁtbﬂﬂﬁ%i%ﬁﬂ%ﬂg%fgﬂﬂgﬁﬁogether with a pharmaceutically
accept abl e sol vent such as water, ethanol, and the
| i ke. ODi ssol ubl e forms may al so i nclude hydrated forns
su t he nonohydrate, the dihydrate, the
hydrate, the trihydrate, the tetrahydrate, and the
In general, the dissoluble fornms are consi dered
al ent to indissoluble forns for the purposes of
nvention. Methods of Preparation The derivatives
he invention nmay be prepared by conventiona
met Hods of chemical synthesis, e.g. those described in
10 t eag\prépangd exeomiresto Hxaemplea frongd rd@baallinefapid fohaic acid.
processes described in the present application are
known or may readily be prepared by conventiona
nmet hods from comerci ally avail abl e chem cal s.

Example 3
(2-Chloro-9-methyl-9H-purin-6-yl)-(4-chloro-phenyl)-amine

15

ay
P N4i\m

N-(4-Chloro-phenyl)-formamide (766 mg, 4.93 mmol) was dissolved in N,N-
dimethylformamide (10 mL). Sodium hydride (60% in mineral oil, 240 mg, 5.91 mmol)
was added and the mixture was stirred for 30 min. 2,6-Dichloro-9-methyl-9H-purine

20 (1.0 g, 4.93 mmol) was added and the reaction mixture was heated at 80°C for 2
hours, cooled to room temperature and poured into water. The resulting precipitate
was collected by filtration, washed with water and dried to give (2-chloro-9-methyl-9H-
purin-6-yl)-(4-chloro-phenyl)-amine (1.2 g, 4.08 mmol, 83%).



The end products of the reactions described herein my

be isolated by conventional techniques, e.g. by
wezdosacdonon, crystallisation, distillation, chpOVEPI0S/053648

graphy, etc.Biological Activity The derivatives of the

i nventi on have been subject@& to in vitro experinents

and found useful as potassium channel nodul ati ng

higrer3-ethVEH9E- Bk 4-ghlore AMIAE are capabl e of

sel ectively nodul ating SK1 , SK2 and/or SK3 channel s.

Ther ef ore, imaHot her aspect, the invention relates to
t he use of!iﬂn derivatives of the invention for the
manuf acyyreXot” nedi canent's, whi ch nedi canment may be

useful for the treatnment or alleviation of a di sease

or gNdi der associated with the activity of

pot ssillum hannel s, e.g. SK channels, e.g. SK1 , SK2

aﬁggpr K% ttiannel s. I n another enbodi ment, the
i.s€ase or a disorder associated with the activity of

d
pat assi um channel s i respitator I sease,, epi SY, .
CBlaR Piaraned 2eEina.b BB fof N 3TorSansiil FRamide and
5 2,6-diehkso®-ethgt-O”pyrireg.t ery spasns, renal disorders,
pol ycystic kidney di sease, bl adder spasns, overactive
bl adder (OAB), urinary incontinence, bladder outflow
1. jsobiutn-9H-priEn G-yi-(dichigretphanylaraine erecti |l e
dysfunction, gastrointestinal dysfunction, secretory
di arr hoea, i @l a, cerebral ischaem a, ischaemc
heart di seas angi na pectoris, coronary heart
di sease, A ataxia, traumatic brain injury,
di sease, bipol ar disorder, psychosis,

Par ki nson

schi z i@, anxiety, depression, mania, nood

di sorderg, denentia, nenory and attention deficits,
Al zheiNTer icgease, anyotrophic lateral sclerosis
(ANS)/ dysnenorrhea, narcol epsy, Reynaud's disease,

intfermttent claudication, Sjogren' s syndrone,
arrhythm a, hypertension, myotonic nuscle dystrophia,
10 siéas prsipayed recarsiinghio, Extiraplet @ oy e 4tahloro-phenyl)-formamide and
2 6- iqa LRBSIRy Mh&Mat ure | abour, bal dness, cancer,
’6d?%?ﬁ?é@%gbggﬁgyﬁggndfone (I BS), imune suppression

mgraine or pain, e.g. peivic pain or abdoninal pain,
[2-ChiSroVa-t el ethVIHBHRPErig-BUA BB dk b pheayIyidngiheon of

abuse of chem cal substances, In

HN

15
Was prepared according to Example 3 from N-(4-chloro-phenyl)-formamide and
2,6-dichloro-9-(2-ethoxy-ethyl)-9H-purine.



particul ar opioids, heroin, cocaine and norphine,
benzodi azepi nes and benzodi azepi ne-1i ke drugs, and
w@bk@shodoo9 | N anot her enbodi nent the di sease orPEI/EP2008/053648
di sorder associated with the activity of potassium
channels is a respiratory dl8ease, urinary
i ncontinence, erectile dysfunction, anxiety, epilepsy,
hiprochrmaty!- dHpusinfryBr hlgrepehienybhami &t er al
sclerosis (ALS) or pain. In another enbodi nent the
di sease orsa difsorder associated with the activity of
pot assi unel S is arespiratory disease, in
parti gy|-arxast hma, cystic fibrosis, chronic
ob&trucftive pul nonary di sease (COPD) or rhinorrhea. In
aggi odi ment the di sease or a disorder
assocjlatgd with the activity of potassiumchannels is
ovéYaciN‘vedpl adder, e.g. urinary incontinence. In

anot her enbodi nent the_di sease_or I sorder :
S0 Siareiensenoting BIERTER S iopLRAZ:IhREhhsmA) brmgmide and
5 2,6-dichlarasAmettodmH-parine. | n anot her enbodi nent t he
di sease or a disorder associated with the activity of
pot assi um channel s i s epil epsy, seizures, absence
Benzeldi Adioxel-brvI-¢21ohiore:hathvi-9 aputimér v EatHME ment t he
di sease or a disorder associated with the activity of
pot assi um chanmnel s is schi zophrenia. In another

enbodi nent the d sease or a disorder associated with

the activif pot assi um channel s is pain. The
conpounds _# ed showed a biological activity
determi A¥d as described herein in the nicronplar and
sub- RiC lar range , i.e. of frombelow 1 to above
100<ﬁNHe.gN frombelow 0.1 to about 10 nM

Phar ixal Conpositions In yet another aspect the

i nvehti on provi des novel pharnaceutical conpositions
conpri sin therapeutically effective anpunt of the ,
0 GifasaierAded arCeHIa In/ExATBIe. S TRIT B-bEnzer] vRkoXRL Boyl-formarride
and 2, éelidhiorerd-eaiylfopf-pusieei n t herapy may be admi ni stered
in

2-Chloro-6-(4-chloro-phenylsulfanyl)-9-methyl-9H-purine

15
Was prepared according to Example 3 from 4-chlorobenzenethiol and 2,6-

dichloro-9-ethyl-9H-purine.



the formof the raw chem cal conpound, it is preferred
to introduce the active ingredient, optionally in the
wo ooos1iodooa physi ol ogi cal | y acceptabl e salt, i nP@I/EP2008/053648
pharmaceutical conposition together with one or nore
adj uvants, excipients, carr8rs and/or diluents. In
hanot her errlbodl ment

the i nvention provides
difluiosophiepyamiget he derivati ve

of the invention, or a pharnaceutically acceptable
salt or dg afi ve thereof, together with one or nore
phar rmcel y acceptable carriers therefore and,
opt i ong|

i ngredilents. The carrier(s) nmust be "acceptable” in

ot her therapeutic and/or prophylactic

% of being conpatible with the other

regients of the formulation and not deleterious to
prent thereof. Pharmaceutical conpositions of
i nvention may be those suitable for oral, rectal,

g@%‘:pr‘e@} @%éé‘erdlﬁ Ri E?z%mbl‘er@%fﬂ N9(4bﬁ{57c5?8 gl) -formamide

or pare

5 and 2(6'ﬁ|tqh}2fpn%'”&§hﬂn%’d@é'”n§ubcut aneous, int rarruscul ar,

10

15

mat r i

intraperitoneal, intravenous, intraarterial,

egse systens |nclude sem per neabl e
ol i d hydrophobi c pol yners containing the

conpound of the invention, which matrices may be in
fo aped articles, e.g. filnms or mcrocapsul es.
T  Mates of the invention, together with a
coyentN“onal adj uvant, carrier, or diluent, may thus

be’placed into the form of pharnaceutical conpositions

antd o BRRT O RE P ambey o e LAl Mhem

formqﬁr@de@mdf%ﬁrﬁhchlafm9+m@mw§H- Wingarti cul ar aqueous or
non- aqueous solutlons suspensi ons, enul si ons,

l fild h I f
(J&‘—IQ)% h\ﬂn PURR-6-YD- pvlrild|ne_ -vvlmatrrrlllnte e sane, a or

~ )
HNT X
N NN
¢ ]
/N N/)\CI

Was prepared according to Example 3 from N-pyridin-4-yl-formamide and 2,6-

dichloro-9-methyl-9H-purine.



suppositories for rectal adm nistration, and sterile

i njectable solutions for parenteral use. Such
w@b@smeeeaut i cal conpositions and unit dosage fBCIVEP2008/053648

t hereof may conpriseconventignal ingredients in
conventional proportions, widPh or without additional
act i ve corrlpounds_ pri_nci pl es,r. ad SI-UCh unit dosage

o

active ingredient comensurate with the intended daily

dosage ra 6! be enpl oyed. The derivative of the
present ijnvefiti on can be adm nistered in a w de
vari ety al and parenteral dosage forms. It wll

be obvijous to those skilled in the art that the
f o)N-~ewd dosage forns may conprise, as the active
cd%p ei ther a chem cal conpound of the invention

or M p eutically acceptable salt of a chem ca

conpound of the invention. For preparing

0 . - ¢ cal . ] .

o P B B BBl AN R P R RIR 2 formamide
5 and 2:6Aighiere--metRY-YiihEinesol id or Iiquid. Solid form
preparations include powders, tablets, pills,
aps, EF 3 h%Hs SUPRO i,EOIi% and persible

substances which may al so act as diluents, flavouring
agent s, M zers, lubricants, suspendi ng agents,

bi nders, |preg8ervatives, tablet disintegrating agents,

or an capsul ating material. In powders, the carrier

is a filnely divided solid which is in a mxture with

th inelNy di vided active conmponent. In tablets, the

act i onent is mxed with the carrier having the
negessaty ndi ng capacity in suitable proportions and
cofrpacted in the shape and size desired. The powders

10 aivad pripeired peedreiraployExamnpiai 1 frbrroM (B artor@-pyridini3yl)-formamide

ut  seven ent. of the active conpound. Suitable
and Zg’gfﬁﬁthé?rg"%i&@%@ﬁuﬂ' %car bonat e, magne sium stearate,

talc, sugar, |actose, pectin, dextrin, starch,

(2-ChifSo bbtn i FIREARLAL ) TRIAND Gy Ofines 00! UMM
) X, COCOa

butter, and thﬁO
2

N

as
/N N/)\CI

Was prepared according to Example 3 from N-(4-nitro-phenyl)-formamide and
2,6-dichloro-9-methyl-9H-purine.

15

4-(2-Chloro-9-methyl-9H-purin-6-ylamino)-benzonitrile

20



like. The term"preparation” is intended to include
the fornmul ation of the active com pound wth

wepaspsahat i ng material as carrier providi ng aPCBEEB20&053648
in which the active conponent, with or w thout
carriers, is surrounded by &lcarrier, which is thus in
association with it. Simlarl cachets and | ozenges
aV\¥as Rangded acqeeing © E}Sﬁmﬂl@ré FOHh’Ns(Grf’é@nOp(PWQ@/U ormamide and

2,6-dieApreismetid-drppanaes can be used as solid forns
suitable for oral adm nistration. For preparing
suppositories, a low nelting wax, such as a m xture of
(2-ChiarbtS-naathyl -ftypeeihe® yomphengbaming t er, is first nelted
5 and the active conponent is dispersed honb geneously
therein, agby stirring. The nolten honbgenous m xture
is then d i nto convenient sized noulds, allowed
to cog_} and-t hereby to solidify. Conpositions
suita '\{e for vaginal admnistration may be presented
Nies, tampons, creams, gels, pastes, foams or
srﬁ‘ay ntal ning in addition to the active ingredi ent
/ﬂ?\%{s as are known in the art to be
ap roprlate Li quid preparations include sol utions,

S HPBEBRRRSH MRS e SR G BEim6 anc 26

dichlgrar®netmdiOH-pusoei onl i qui d preparati ons can be
fornmul ated as sol utions in aqueous polyethyl ene glyco
solutlon The derlvatlve according to the present
10 (4-Brg l@1e8-npethy B FrPUsiNeB-V )02 MiRer ent er al
adn1n|strat|on (e.g. by injection, for exanple bolus
or._e8ht i nuous i nfusion) and may be present ed
formin anpoul es, pre-filled syringes,
infusion or in nmulti-dose containers with
an added preservative. The conpositions may take such
nsuspensi ons, solutions, or enmulsions in oily
or {a rgggh:vehlcles and may contain formrul ation
ag t SSuctei as suspendi ng, stabilising and/ or
persing agents. Alternatively, the active
|ngred|ent may be in powder forn1 obt ai ned by aseptic
isolation of sterile saolid or philization from
s¥YaR PeparedACeyREtd IUEXIAPIE 3 H’Oal g’dﬁtt@r@m@ -Plemd)-acetamide and

15 2,6-dRhbroSt-Rcithyd-9HPpuABEN- free water, before use.

(9-Benzyl-2-chloro-9H-purin-6-yl)-(4-chloro-phenyl)-amine and (7-benzyl-2-chloro-7 H-
purin-6-yl)-(4-chloro-phenyl)-amine

</: |N\/JI\C| <\: |N\/)N\CI

o

A mixture of (9-benzyl-2-chloro-9H-purin-6-yl)-(4-chloro-phenyl)-amine and (7-
benzyl-2-chloro-7H-purin-6-yl)-(4-chloro-phenyl)-amine was prepared according
Example 3 from a mixture of 9-benzyl-2,6-dichloro-9H-purine and 7-benzyl-2,6-
dichloro-7H-purine and N-(4-chloro-phenyl)-formamide.

20



Aqueous sol utions suitable for oral use can be
prepared by dissolving the active conponent in water
wapesaddng suitable colorants, flavours, stabPCT/EPING8/053648
and thi ckeni ng agents, as desi r ed. Aqueous suspensi ons
suitable for oral use can b82nade by di spersing the
finely divided active conponent in water with viscous
mat eri al, such as natural or synthetic gums, resins,
Exanﬁﬁéhylcellulose sodi um car boxynet hyl cel | ul ose, or
ot he I own s s‘end'n% agent s Al so included are
A VY CIQRRXYANIG 1t ended to be
converteo -ortly before use, to liquid form
prepar at i for oral adm nistration. Such |iquid
forms HNiclwde sol utions, suspensions, and emul si ons.
These eparations may contain, in addition to the
anl Céhponent, colorants, flavours, stabilisers,
/ﬂgPtlficial and natural sweeteners,
Zper§bnt§' t hi ckeners, sol ubilizing agents, and the
For topical admnistration to the epiderm s the
5 cBeﬁerminloroe@mthyl @deorider(d.40og t&@BimmehtWamdisaglvbd in aceto-

n|tr|Ief(9‘5'H'iiaf‘t'r‘?% rﬂﬁ%rﬂrl;ét (Zieé”f fnwé%ﬁe@ h&%&'&ﬁexﬂ%nﬁ’ﬁe f0.79 mL,
6.90 rraaibwere addedand e EEGIONNXAITRVRRSETes ALBOTC Pueknight. The
reactivhtrhixtUie vaskdeddled t@fosiH 'térﬂbbﬁatbﬂé §ﬂf&8b|ﬁ‘@erﬂfﬁié@'"n vacuo. Water

was SHleHdaloBES BY X Bt Al GV Scats Ger DRG0 A Ge0 ogsanis Rhases
10 were dried @venmragnesiuns stiphate, diferéd and cahcentrated iageois o give (2-

chlord SIRBSH B ARTEERY kY QRERA eBRTA ST, dtef €6 elibteris:

comppopéical admi nistration in the nouth include | ozenges
conprising the active agent in a flavoured base,
usual |y tsucr ose and aca(:| a orI tragacant h; pastilles

cHRDIT1E P USIRL6-YH RIONEAVIeNINEY an i nert base such
15 as gelatin and glycerine or sucrose and acacia; and
nmout hwashg onprising the active ingredient in a
sui tabl e id carrier.
HN
\

<10
\
N N/)\CI
Was prepared according to Example 4 from 7-methyl-2,6-dichloro-7H-purine
and cyclohexylamine.

20 (2-Chloro-9-methyl-9H-purin-6-yl)-phenethyl-amine

as
/N N/)\CI

Was prepared according to Example 4 from 9-methyl-2,6-dichloro-9H-purine
and phenethylamine.
25



Sol utions or suspensions are applied directly to the
nasal cavity by conventional neans, for exanple with a
wolc@ppes)9 pi pette or spray. The conpositions nBGT/ER2008/053648
provided in single or multi-dose form In the latter
case of a dropper or pi pett@ this may be achieved by
t he patient adm nistering an appropri ate,
Exa"}:PE(iterm ned vol unme of the solution or suspension. In

(2-Chid8-813RIrief6-§ ) iycRihexybamideay be achi eved for exanple
Dy nmeans of a netering atom sing spray punp.

Adm ni stragjon to the respiratory tract may al so be
achieve?JgiiHeans of an aerosol formulation in which
the acti gredient is provided in a pressurised
pack Wt h & suitable propellant such as a

chl orocarbon (CFC) for exanple

di&hl f 1 uor onet hane, thchl orofl uoronet hane, or
af | uor oet hane, carbon di oxi de, or other
suit abl'e gas. The aerosol may conveniently al so

5 CQ@ Bﬁdwc?ro Hﬁﬁé‘%é% 133“’%§‘rrﬁ‘ﬁol %ﬁb%ﬂb@e@lﬁnﬁﬁég 81 mL, 13.2

contro

ug may provi si o
mmoly e SRONEEH RACPAT N L BEIL) Aod SR SO fRt dvs. The white
precififad WiRdcdl R ctdtEby anmatioh ahdllisedRmastt fuftBer paaigdtRN
powder m x of the conmpound in a suitable powlder base
such as | actose, starch, starch derivatives such as
hydr oxypr opyl et hyl ceIIquse and pol yvi nyl pyrrolidone
10 Exanidl¥f® . Conveniently the powder carrier will forma gel
l |Ié .fDuILnng vﬂ,amua.e (Com-

A>3 I LIL] uu S Ul Co

Qoun«tﬁr’t)rl dges of e.g., gel at| n, or bli ster packs from

whi ch the €r may be adm ni stered by nmeans of an
i nhal er. onpositions intended for adm nistration
toth atory tract, including intranasal

ions, the conmpound will generally have a snal
rﬁlze for exanple of the order of 5 mcrons or
ug article size nmay be obtained by neans
rt, for exanple by mcron ization. Wen
deéired, conpositions adapted to give sustained
release of”the active ingredient my be enpl oyed. The

TS Py o SRATALIT SR, 246 oY, & PRARLY led 4dd 0 3.5-

15 dimethylpyrazole (320 mg, 3.4 mmol) dissolved N,N-dimethylformamide (10 mL) and
the mixture was stirred for 30 min. (2-Chloro-9-methyl-9H-purin-6-yl)-(4-chloro-
phenyl)-amine (1.0 g 3.40 mmol) was added and the reaction mixture was heated at
120°C for 4 days, cooled down and poured into water. The aqueous phase was
extracted with ethyl acetate. The combined organic phases were dried over

20 magnesium sulphate, filtered and concentrated in vacuo. The crude product was
purified by flash chromatography (dichloromethane/methanol/ammonia) to give (4-
chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine (160 mg,
13%) as a yellow crystalline compound.

LC-ESI-HRMS of [M+H]+ shows 354.1227 Da. Calc. 354.123396 Da, dev. -2 ppm.

25
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine,
sulfuric acid salt
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-
amine (10.0 g, 28.3 mmol) was dissolved in ethanol (200 mL). Sulfuric acid (1.7 mL,




form the preparation is subdivided into unit doses
contai ning appropriate quantities of the active
waeoopand@nd . The unit dosage form can be a packpgEHP2008/053648
preparation, the pack age containing discrete
quantities of preparation, sdch as packaged tabl ets,
sul es, and powders in vials or anpoules. Also, the
31 mmﬁBtWEtﬁ)é%)%j fvisgn The resiltipg uhite gryphads WeEQa@‘HB‘-‘tCteQ) py
fntrat.bﬁznagned Watel dthadsl artd §6ed Rﬁgiv@ﬁmﬁtwkﬁr@%h 8)- m{m@ﬁurﬁéthyl-

th d f
pyrazPlnf ok SRV O RE e BT ara ey, SeUHE e S 1o, 5 87 b4)as a white
crystalliime acospoahd ddpl B1&AGt her enbodi nent, the invention

provi des and liquids for intravenous adm nistration
and cont ||nuous |dnf usr,]l on. Further det a| I s on techn| ques

h drdcﬁb?%tac?éib pton of Reni ngt on S Phar rraceutl cal Sci ences
PA). A therapeutica

on, [y
ef f e@rPOl?rad%?@”NBf[@r@ T Q'W“HHV' ayfaeal 1) GEnatow-9H purin-6-yi]-
amineé (l’gneﬂI4€(Dlthdail)Qha§tﬂstb%atlﬁ%tHdlﬁ>l Wmmn@oﬁbentrated hydrochloric

10 acid (LG 4P A WAREHES B0b AR TFL b RthE Y s were
colleqhéd byrdittoh ta, maashpdoméﬁatfmoi andelhbddulgu\uzr @sohloro-phenyl)-[2-(3,5-
TR _
cimorfERSEC! 5, SR TR p 3R Ak PALEARRC i ply (] . o4
%)a%wm@wrwa&ngr@swr@ the ratio LD50/ ED5O
Phar maceutical conpositions which exhibit [arge

hydrdbk@na;g@m\geltght and cond|t| on of the| nd| Vi dual be|

dosatechispRidny >32—<§£§‘3d'r"§#hv MERLREY ttb@(ZngHam 6-y1)-
amine (DCemgc Mmm@kweh@mwl\cﬁd iniharoll{d Odet e Gancedtrbied he
hydroBhgﬂd éd.&”@@ﬁz @EGLBGEH%' e)a\g SGe@EFt?d‘Glﬁsé”THég%sHﬁ‘ﬁq@wnute

severit e| ng treat
20 crystalpuess 6plleeihr mysfiliratierbrwashied with #NA10h a0H €T E0ErGiYE Ghrchioro-

phengi-[2- k@smmwlfwramd -{RD- rn@trwgvrﬁgumy Ly} éﬁﬁné)rhy@frobronc acid
salt (é mgoggg’? )asawhlté) cryska‘illfneacr:or%bgﬁrlfgsManﬁgg 8f thi's

25 Cyclohexyl-[2-(3,5-dimethyl-pyrazol-1-yl)-7-methyl-7H-purin-6-yll-amine (Compound
6.2)

Was prepared according to Example 6 from (2-chloro-7-methyl-7H-purin-6-yl)-
cyclohexyl-amine and 3,5-dimethylpyrazole.
30 LC-ESI-HRMS of [M+H]+ shows 326,2081 Da. Calc. 326,209318 Da, dev. -3,7 ppm.



invention to produce the desired therapeutic effect.
However, it is presently contem pl ated that

w@basmeeut i cal conpositions contai ning of froPCEER2DS/053648
0.1 to about 500 ng of active ingredient per
i ndi vi dual dose, e.g. from 8Bout 1 to about 100 ny,
e.g. from about lto about I10 ng arte Iswtabl e for

(Comgg[m@esg)ered in one or several doses per day. A

sati1stacta result can, in certain instances, be
obt ai ned dosage as lowas 0.1 ng/kg i.v. and 1
ny/ kgd{) He upper limt of the dosage range is
prgse '\fy consi dered to be about 10 ng/kg i.v. and 100
xQ, Qther ranges are fromabout 0.1 ng/kg to
at@ﬁ[ﬁ%%ng/ kg/day i.v., and fromabout 1 ng/kg to
/day p.o. Methods of Therapy |In another

g
aspect th;:)l\gb?eﬁll on provides a nethod for the
preventio eatnment or alleviation of a disease or a
di sorder or a condition of a living ani mal body
i MEaseiaRgred RGEIFINAMe ExempPisdaiem &-eRiptrsy - raethyl -7H-purin-6-yl)-

5 (4-chiopdphiehon- ansmé%‘momswmet IpEregbiet i on of potassium

Lo-ESHRNTS oL DUGHET Shois B JoeBar EAl” 5 daioh Ta-Fevg 2.2 pom.

ani mal body, |nclud|ng a human, in need thereof a
4-Chioror '
pound 6.4)he i nvention are those stated above. It is at

present contexpt@ted that suitable dosage ranges are
0.1 to 100Iigrams daily, 10-500 nilligrans daily,

or 30-1.Q6 igranms daily, dependent as usual upon
t he exact node of adm nistration, formin which
adm the indica tion toward which the
adn< m%\on is directed, the subject involved and
hJejﬂod N hw of the subject i nvol ved, and further
preferezggzzﬁa-experlence of the physician or
10 veterinaria in charge. A satisfactory result can, in

COTARHR IS ARESRIn D BRAADRSE B B-8A3RSE-ARyILEM purin-6-yl)-(4-
chloro-phenyl)-amine and 3,5-dimethylpyrazole.
LC-ESI-HRMS of [M+H]+ shows 368,1399 Da. Calc. 368,139046 Da, dev. 2,3 ppm.

15 Benzo[1,3]dioxol-5-yI-[2-(3,5-dimethyl-pyrazol-1-y|)-9-ethyl-9H-purin-6-yll-amine
(Compound 6.5)

0\

JNN)Q'

Was prepared according to Example 6 from benzo[1,3]dioxol-5-yl-(2-chloro-9-
ethyl-9H-purin-6-yl)-amine and 3,5-dimethylpyrazole.
20 LC-ESI-HRMS of [M+H]+ shows 378.1679 Da. Calc. 378.167848 Da, dev. 0.1 ppm.



as 0.005 ng/kg i.v. and 0.01 ng/ kg p.o. The upper

limt of the dosage range is about 10 ng/kg i.v. and
wao@smdoky p.o. Ot her ranges are from about O0.POWEPI08/053648

about 1 ng/kg i.v. and fromabout 0.1 to about 10

ng/ kg p. o. EXAMPLES The i nvesBion is further

|IIustrated W th reference to the follow ng exanpl es
4 rPheavisy dineethid-pyiazely yhgo- m&ﬂyl;%wﬂne (Com-

Qouné bes)scope of the i nvention as clainmed. Exanple 1

- Di chl oro- 9< nethyl -9/-/-purine and
2 6- Di chl ord et hyl -7/ -/-pur ine Sodium hydride (60%
in mneral_ _g 2.53 g, 63.5 mMmvl) was added to an
i cecool ed Ssol ution of 2, 6-dichlor opuhne ( 10.0 g, 52.9
mol ) N rahydrofuran (75 m _) and the m xture was
stlrr<é O min Mthyl iodide (3.29 Ml _, 52.9
nmol ) RaNdrop-wi se and the reaction m xture was
stirréd over |g Wat er was added and the aqueous
phase was ex ed twice with ethyl acetate. The

conbi ned orq%yanl c phases were dried over nagnesi um
sW?ﬁhﬁ'ﬁeé)ar‘P Ia@@?ré'wgamEé@ﬁ@@rﬁ framed-chiprof:(fychloro-phenyl-

5 su|far@|):91rﬁémgrﬁgh meeéncag@a.mm DEtiz®Rn| ved material was

LC- E%EP@@%@UWXU év%%'sﬁqaﬁ%ﬁa 4 3l ryt D3eBRERG ey ¢ 7pom.

.19 g, 1199 The f| ltrate was concent rated in vacuo and
2-(4-B r]:)'-f- &H I]f I%QB@%%%@@W p&ﬁﬁ!@f{/l] (4-chloro-phenyl)-amine

(Compoandiehl or o- 9- methyl 9/ / purine (3.0 g, 289%.
2, 6- chhICethyI 9/ -/-purine and

2, 6-Di chl 7-ethyl-7/-/-purine Were prepared

accor dj o” Exanpl e 1 using ethyl iodide instead of
nmet hyl | odi de. 9-Benzyl -2, 6-di chl oro-9/-/-purine and
7- -NZ 6-dichloro-7/-/-pu rineWre prepared

acgcor to Exanple 1 using benzyl brom de instead of

rret'\hyl N Nd@' 2, 6-Dichloro-9-isobutyl-9/-/-purine Was
épared ac@gtrng to Exanple 1 using
I

1 br ono- 2- et propane i nstead of methyl iodide. In
10 this case onl ylone isoner was isol ated.

Was prepared according to Example 6 from (2-chloro-9-methyl-9H-purin-6-yl)-
(4-chloro-phenyl)-amine and 4-chloro-3-methyl-1H-pyrazole.
LC-ESI-HRMS of [M+H]+ shows 374.0692 Da. Calc. 374.068774 Da, dev. 1.1 ppm.

15 [2-(5-Chloro-3-methyl-pyrazol-1-y1)-9-methyl-9H-purin-6-yl]-(4-chloro-phenyl)-amine
(Compound 6.8)

Was prepared according to Example 6 from (2-chloro-9-methyl-9H-purin-6-yl)-
(4-chloro-phenyl)-amine and 5-chloro-3-methyl-1H-pyrazole.
20 LC-ESI-HRMS of [M+H]+ shows 374.0699 Da. Calc. 374.068774 Da, dev. 3 ppm.



10

15

20

2,6-Dichloro-9-(2-ethoxy-ethyl)-9/-/-purine Was
prepared according to Exanple 1 using 2-bronoethyl
webdghedober i nstead of nmethyl iodide. In this peEePmNdNs53648

one isomer was isolated. Exanple 2

L/-(4-Ch|oro-phenyl)-fornanﬁae 4-Chloroaniline ( 15 g,

117 mmmol ) and formc acid (25 m _, 663 mmol) were
Examplatled to reflux for 2 hours. The nixture was
Cycloh@ReIeDt 1328 -@fméthyMperiaeol- Bt MO AL R (inAEYA G HRINO0 (C&rbound 7.1)

hydrogen carbonate was added and the aqueous phase was

extracted twice with ethyl acetate. The conbi ned

organic p @s were dried over nmagnesi um sul phate,

filtered-and-concentrated in vacuo to give

L/ - (4-Chl oro-phenyl)- formamde ( 17.6 g, 97% as a

gr sf al I'i ne conpound. /V-Benzo[ 1

,3@di ?g;?- | - fornnanni de WAs prepared according to

Z 3, 4- (et hyl enedi oxy) ani line and formic

aci'tl. L/ - (4-FlAior o- phenyl ) - f or mam de WAas prepar ed
accordingAo anple 2 from4-fluoroaniline and formc

o 4 B TN S PP 5 imey
pyrazéte (334 mgr 8:88trnirio)jeamd acetoaitdef(d0mk) weredmixed in a sealed vial and
heate@{g%tﬁw'(lec%@?\?}%ébgﬁ %ﬁnﬁﬁgﬁ ﬁ?r\(ﬁ@ gﬁé ﬁ\ﬁ/%{t%rﬂﬁ% 364429 d Re precipitate
was catlected\by Btratidnr hegrudgi progugl Was eunities by dlaghchromatography

(dichlgfcgﬁl%gﬁgﬁﬁﬁ%ﬁbgg? Itggllwd& %Ff-(é’,@ld|Engj[hyl-pyrazol-1 -yl)-9H-purin-

: 01’0 ! mc ac
6-yl]-anines(24R1 88 01 ¥y P8ihWBLG PPWASF nani de Was pr epar ed

LC-ESFHRMIS v [Me HEX 8RBlve 32 2f 19"DA: 8EI01 31 2:-103688 M, 'deili. 8.3 ppm.
and form c acid.

X

Example 8
(4-Chloro-phenyl)-(2-hydrazino-9-methyl-9H-purin-6-yl)-amine

HN

(2-Chloro-9-methyl-9H-purin-6-yl)-(4-chloro-phenyl)-amine (3.58 g, 12.1 mmol)
was dissolved in tetrahydrofuran (50 mL). Hydrazine monohydrate (26 mL, 536 mmol)
was added and the reaction mixture was heated to reflux over night. The next day
water was added and the resulting solid was collected by filtration, washed with water
and dried to give (4-chloro-phenyl)-(2-hydrazino-9-methyl-9H-purin-6-yl)-amine (3.16
g, 90%) as a white crystalline compound.



L/-(4-Ntro-phenyl)-formam de Was prepared accordi ng
to Exanple 2 from4-nitroaniline and form c aci d.
wh LeogA169yano- phenyl ) - f or mam de WAs prepar ed aceROT/E@PIUg8/053648
to Exanple 2 from 4-cyanoaniline and formc
aci d. / V- Phenyl - f or manni de W88 prepared according to
Exarrpl e 2 from anj | i ne and Iform C aC||d

ln‘

[ ¢ 2 ¥@f€accor di ng
to Exanple 2 from4 br ompani |l ine and form c acid.

Exanpl e 3 Cl
(2-Chl oro-9-yI-9/-/-purin-6-y|)-(4-ch| or o- phenyl ) -
am ne L/ -{"Shtoro-phenyl)-formam de (766 ng, 4.93
nol ) was [di ssolved in N, Ndinmethylformamde ( 10 m ).
Sodi u rNnde (60%in mneral oil, 240 ng, 5.91 mol)
was de andthg| m xt ure was stlrredfor 30 mn.

2, 6- DINhI™ov0- rrefhyl 9/-/-purine (1.0 g, 4.93 muol)
wa ded andfthe reaction nixture was heated at 800C
for/ 2 hours, cooled to roomtenperature and poured

into water. The resulting precipitate was col | ected by
f Was ﬁ'tq%lﬁed Aeseringua bxam@plerd pm d-ellara-8-igpkueyl-9H-purin-6-yl)-

5 (4- cth?o-‘bhbﬁW‘a?mﬁBtdﬂw' hﬁir'ﬁﬂh@monohydrate

4-chl oro-phényl)-amne (1 .2 g, 4.08 mol,
3% (2 Chl oro-9-ethyl -9/-/-purin- 6 yl) - (4-chl oro- phen

(4-Chyorb-phenvilel Vise thory-attad)-2hyar att ing- AHH pEni@ey | athifis om
L/ - (4-chl or o- phenyl ) -formam de and

2, 6-di chl oro-9- et hylct 9/ -/ - puri ne.
(2-Chloro-9-is iyl -9/-/-purin-6-yl)-(4-chl oro-phenyl
) -am ne Was prepared according to Exanple 3 from

L/ - (4-chl or'Gy phenyl) - for mam de and

2,6-dich\ -i sobutyl - 9H puri ne.

r 2- Chl - t hoxy-ethyl)-9/-/-purin-6-yl 1-(4-chl or
o- phenyly 6\41;\ zpr epared according to Exanple 3

from L/ /(4-chl onb- phenyl ) -for mam de and
I chl oro- 9- (2- et hoxy- et hyl ) -9H puri ne. (2- Chl oro- 7-
/,»tﬁyl 7/ -1 -pupn-6-yl)-(4-chl oro-phenyl)-anni ne Was
epared according to Exanple 3 from
10 L(/Vés“pFe'E)a?éé’ ARSI i BLABB%E 8 2-chioro-9-(2-ethoxy-ethyl)-9H-

purin-6-yl]-(4-chloro-phenyl)-amine and hydrazine monohydrate.

(4-Fluoro-phenyl)-(2-hydrazino-9-methyl-9H-purin-6-yl)-amine

o
HN
N

y =N
¢ A
/ H

Was prepared according to Example 8 from (2-chloro-9-methyl-9H-purin-6-yl)-
(4-fluoro-phenyl)-amine and hydrazine monohydrate.

15



2,6-dichloro-7-nmethyl-7/-/-purine. Benzori
, 31di oxol -5-yl -(2-chloro-9-ethyl-9/-/-purin-6-yl)-am

W0 p@sMé®opr epar ed accordi ng to Exanpl e 3 from PCI/EP2008/053648

L/ -benzo[ 1 , 3] di oxol -5-yl-formam de and
2, 6-di chl or o- 9- et hyl - 9H pur 3fe.
2 Chloro 6- (4.chloro phen %%ulfanyl) 9- nethyl 9/-/-pur
4 chlorobenzenethlol and 2, 6-
-9H purine. (2- Chl oro-9-nnet hyl -9/-/-pu
4Qr o- phenyl ) - anni ne Was prepared
accor di ng anple 3 from
L/ - (4-f | deg0-phenyl ) -formam de and
2, 6-di ¢nl oro-9-nmethyl -9/-/-puri ne.
(24 F9-nmethyl-9/-/-purin-6-yl)-(4-trifluoronethyl
nﬁen | )-jam ne Was prepared according to Exanple 3
A A\ | uor omet hyl - phenyl ) - for mani de and
2 6 dICh|OWb 9- nethyl 9/ -/ -puri ne.

TR S B AR bl B e PO

pn-6-y|)-

5 (4-tr|qu‘¢rquletrd4lmhényll)—afrmnemmnddwdaaﬁné ndenohydrate.

10

15

di chl oro- 9- net hyl - 9H puri ne. (2- Chl oro-9-nnethyl -9/-/-p
upn 6-yl)-(5- chloro py pdin-2- I? anni ne Was prepar ed

eHINmethy|-Bkhpuir-63vY-pyiglin-4-yl-amine
L/-(5- chloro pyr|d|n 2-yl)-formam de and
2, 6-di chl 39- met hyl - 9/ -/ -puri ne.
(2-Ch|or -9-mrethyl -9/-/-purin-6-yl)-(6-chloro-pyridin-
3-yl) +qm s prepared according to Exanple 3 from
L/ - (6-chl oro-pyridin-3-yl)-formam de and
2, o ppro 9-met hyl -9/ -/-puri ne.
thyl -9/-/-purin-6-yl)-(4-nitro-phenyl)-a

P ped according to Exanple 3 from

L/ (4-nitré-phenyl)-formn de and
mﬁa@%ﬁ@%‘?&@a@e&%ﬁ@do @karhgl%us rreﬁ‘n (2-chloro-0-methyl-9H-purin-6-yl)-

[ or o- 9- net urin-6-yl am no)-benzonitri

pym“@vé%I AR NYEEFHNA MENPBY el e 3 from

L/ - (4 cyano phenyl) - fornanlde and

(5- Ch?dro pvr in- %r\ﬁ) ?2 Heapa%lno- -me vr bplepurln 6-vl)-amine

V% Cl
|
HN N
~N
/4
<
N N
/ H

Was prepared according to Example 8 from (2-chloro-9-methyl-9H-purin-6-yl)-

(5-chloro-pyridin-2-yl)-amine and hydrazine monohydrate.



(2-Chloro-9-nethyl -9/-/-purin-6-yl)-phenyl -am ne Was
prepared according to Exanple 3 from

w0 Yhoshesyyd - f or mam de and 2, 6- PCT/EP2008/053648
di chl or o- 9- net hyl - 9H puri ne.
(4- Bromo- phenyl ) - (2- chl or o- $0net hyl - 9/ -/ -purin-6-yl)-a
m ne V\as preared accordl ng to Exanple 3 from

hi Syl ‘ -8 Hpurin-6-yl)-amine

2, 6- dlchloro 9 nethyl 9/ -1/-purine.

(9 Benzyl - Foro-9/-/-purin-6-yl)-(4-chloro-phenyl) -
am ne and (7Hbenzyl -2-chloro-7/-/-

puri n-8G; N4- chi oro- phenyl )-amine A nmixture of
(9 benzyl - 2 chI oro-9/-/-purin-6-yl)-(4-chloro-phenyl) -

zyI| N%/Q;;é [0-7/-/-purin-6-yl)-(4-chloro-phenyl)-am
repdred according Exanple 3 froma mxture of
9 6enzy| 2H6- di chI or o- 9H puri ne and 7-benzyl -2, 6-
d\/\%’g Bl‘éﬁ)azé'h BEES %”‘fdexamPne 8 from %fhloro -9-methyl-9H-purin-6-yl)-

chl or o- p for ma
5 (6- Ch|PE°@M'€WO39’1)rﬁ{BWn(bhyqrﬁélﬁ‘edﬁoﬁowqra&/cI ohexyl - anni ne
2,6-Dichloro-9-nmethyl-9/-/-purine ( 1 .40 g, 6.93

(2-Hvdfamlzq\gameawf§ Ver?n-',&vl?&ﬁ-m%o-t (iar!nﬁ)-g%ri?n@ Dy

LAY Ilyl ATl mrul } Aalrtru

cycl ohexyl am ne (O 79 ni _, 6.90 mmol ) were added and

t he react Qeure was stirred at 50 C over ni ght .
a

The react rri xture was cooled to roomtenperature
and coqcen ted in vacuo. Water was added fol |l owed by
extractjion wwth ethyl acetate. The conbi ned organic
ph war e dried over nmagnesi um sul phate, filtered

an m;[qtr@ped in vacuo to give (2-
chl/'\bro “hyf-9/-1/- purin-6-yl)-cyclohexyl-amne ( 1

.5'g, 82% as a crystalline conpound.
10 (Wé:chbmparéd aetdrdin gq?t/cr Exdrdpiens frolvﬂ (2-etvet@baxsinyRoHASUrin-6-yI)-

Vs, prepared toEx 4 from
M'”'“ﬂ'%&ﬂ@ “aRine apéﬁ"ly n‘g azﬁd cycl ohexyl am ne.
(2- Chl or 0- 9- net hyl - 9H purl n- 6 yl ) - phenet hyl - am ne

4-(2-Hydrazino-9-methyl-9H-purin-6-ylamino)-benzonitrile

HN
N

¢T )
N N/)\N/NHQ
15 / H
Was prepared according to Example 8 from 4-(2-chloro-9-methyl-9H-purin-6-
ylamino)-benzonitrile and hydrazine monohydrate.

(2-Hvydrazino-9-methyl-9H-purin-6-yl)-phenyl-amine

e

N N
/4
<N |N4i\N/NH2

/ H

20



Was prepared according to Exanple 4 from
9- net hyl - 2, 6-di chl or o- 9H puri ne and
w@b@satdyyd ani ne. Exanpl e 5 PCT/EP2008/053648
(2-Chloro-9/-/-purin-6-yl)-cvcl ohexyl -anni ne
2 6- Di chl oropurlne (2.5 g, #3.23 nmml) and
cl ohexyl am ne 1 .51 m _, 13.2 mol) were dissolv

sol ved
axBiepared ?'Péor@EEg o Exargplg $égmed- @WO%@@W%" §H-purin-6-yl)-
phen)ﬂaéfﬁme'ré‘rﬁi Mdrbginerehdhjdtae. was col | ected by
filtration and used w thout further purification.
Exanpl e 6 (4-Chl oro-phenyl)-r2-(3,5-di nethyl -pyrazol -1
(2-Hydyd din®-Ormethy-O81-purimdryl Rphenéthybamiree ( Com Sodi um

5 hydride (60%in mneral oil, 160 ng, 4.1 mvl) was
added to 3,5- _dinethyl pyrazole (320 ng, 3.4 nmol)
di ssol ved L/, imethylformam de (10 ml ) and the
rrixturl_g\+ ed for 30 mn.
(2-Chl'gFr o- 9- met hyl - 9H puri n-6-yl ) - (4-chl orophenyl) -
am Xl -0 g 3.40 mmol ) was added and the reaction
m'é(turie S heated at 1200C for 4 days, cool ed down
ana NG Mo water. The aqueous phase was extracted

vvit/h et hyl Hacetate. The conbi ned organi ¢ phases were

L, ed over nest um s fil
S RErel BRIt s Rl o S Te e Simettu- P ryin-6-1)-
pheneijnyf-araw‘re ahd byetazgreamioyohydrate.
(di chl or onet hane/ met hanol / anmoni a) to gi ve (4-
chl or o- phenyl) [ 2- (3 5 d| rret hyI pyrazol
10 (4-Bromapyphenybt(Buhvdiazinorfmathy A gl ){ary my, 13% as
a yellow crystalline corrpound LC ESI - HRI\/IS of [ MtH] +
shows 354 BrDa. Calc. 354.1 23396 Da, dev. -2 ppm

(4-Cnhloro Bnyl ) -r2- (3, 5-di et hyl - pyrazol -

-yl ) - 9-re -9H purin-6-yl1-amne, sulfuric acid salt
(4- Chl or o- phenyl ) -[ 2- (3, 5-di nmet hyl - pyrazol -

- yIN—9< hyl - 9Hpurin-6-yl']- amne ( 10.0 g, 28.3
I)|’%\|?\qu_lolved in ethanol (200 ml ). Sulfuric

aci 2.3 1 mmol) was added drop-w se. The
reéultlng White crystals were collected by filtration,

m@?gfﬁoélﬁo?g% E@’&ﬂtgzt%ng %hg%da hﬁﬁﬁg\’grgzm? ph?nyl) (2-chloro-9-

methyl;ﬂl-jpgrlﬁﬁh 1ar@p|e@md|w a@/‘ﬂ?-@hﬁ‘@f@’ rafgl f ohc acid salt
15 (11.1q9g, 87 % as a white

(9-Benzyl-2-hydrazino-9H-purin-6-yl)-(4-chloro-phenyl)-amine and (7-benzyl-2-
hydrazino-7 H-purin-6-vl)-(4-chloro-phenyl)-amine

jog Oy jeog
4 ANH f
ol

20 A mixture of (9-benzyl-2-hydrazino-9H-purin-6-yl)-(4-chloro-phenyl)-amine and
(7-benzyl-2-hydrazino-7H-purin-6-yl)-(4-chloro-phenyl)-amine was prepared according
to Example 8 from a mixture of (9-benzyl-2-chloro-9H-purin-6-yl)-(4-chloro-phenyl)-
amine and (7-benzyl-2-chloro-7H-purin-6-yl)-(4-chloro-phenyl)-amine and hydrazine
monohydrate.




10

15

20

crystalline conpound. M. 2 18 C.
(4- Chl oro- phenyl ) -r2-(3, 5-di net hyl -pyrazol -1
wo yéosafson®et hyl - OH puri n- 6-yl 1- am ne, hydr ochl op¢ T/ERD0E053648
salt (4-Chloro-phenyl)-[2-(3,5-dinethyl-pyrazol-1
-yl )-9-nethyl -9Hpurin-6-yl #2 anmine ("1 .4 g, 4.0
mmlr% was di ssolved in ethanol (25 m ). Concentrated
Exampla@chl oric acid (0.4 m _, 4.3 mol) was added

[2-(3 .8/ Dibeth A Sy rd AR 1-91519- frieftdy| \IH-b arif 16/ gl ¢4 -H UBRI-Bh64Y I)-BAi el
comdY hL i/ 2T T on, ~washed w Th ethanol and dried to give
m@@@ﬂ—e@o- phenyl )-[2-(3,5- dinethyl-pyrazol -1

-yl )-9-ne | -OH purin-6-yl]-amne, hydrochloric acid
salt (1 , 84 % as a white crystalline conpound.
(4-Cnhl o nyl)-r2-(3, 5-di nmethyl -pyrazol -1

-yl )-@Nmet yl -9H purin-6-yl 1-am ne, hvdrobrom c acid
sal | or o- phenyl)-[2-(3,5-di net hyl -pyrazol -1

-{I) 9-npt hyl - 9Hpurin-6-yl]- amine (500 ng, 1.4 mmol)
wag—th /N&:% ethanol ( 10 m ). Concentrated
hydrobromi ¢ agid (0.12 ml _, 1.6 nmmol) was added

dr op-w se e resulting white crystals were coll ected
bi//ﬂfiltration washed with ethanol and dried to
(

Efiasp heaDHZ-ydsazigos- mei 1RH-pHy bz )-2mine (900 mg, 3.29
mmol) ¥hd ﬂ?@htﬁﬁed%ﬂrd%@f&ﬂnﬁ:,w.i 6 AhOIg in BY@NBP[2H Mt ) d@ré heated to
refluxyr 59%%\(7\’%3%}”%%@@@85@%( G GYR I PomBEURS Wit collected
by filtration; Wasket witinwaler pnd dridt o gjvamm@,?(mwwwwzcﬂﬂ -y1)-0-

t
methg%ﬁlﬁﬁﬁ%‘?gﬁ'@? forepREnY R8T 1 & I Byt - ani ne
LC-EahtHRMS of iMeHiry spowa 338el 52630 & ST aleRi88 352016 H)a: dsiyowk ppm.
326, 2081 Da. Calc. 326,20931 8 Da, dev. -3,7

m ( 4- Chl or o- phenyl )-r2-(3, 5-di nnet hyl - pyrazol -1
acrpbm (4 Ch A W L I A

(Compeand @ing to Exanple 6 from
(2-chloro-7-nmethyl - 7H purin-6-yl) -

(4- chl or o- phefAy CBnine and 3, 5-di met hyl pyrazol e.

LC- ESI - HRMVS MtH] + shows 354,1 226 Da. Calc. 354,1
23396 Da,yndev-=-2,2 ppm

SN
/)\N/N
A\

</:|
>J

Was prepared according to Example 9 from (4-chloro-phenyl)-(2-hydrazino-9-
isobutyl-9H-purin-6-yl)-amine and 2,4-pentanedione.

(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-y)-9-(2-ethoxy-ethyl)-9H-purin-6-yl]-
amine (Compound 9.3)

<fx
e =



(4- Chl or o- phenyl ) -r2-(3, 5-di net hyl - pyrazol -
-yl)-9-ethyl-9/-/-purin-6-yl 1-am ne (Com Was prepared
waec@sndiong to Exanple 6 from PCT/EP2008/053648
(2-chl oro-9-ethyl -9H purin-6-yl) - (4-
chl or o- phenyl ) - ani ne and 3, 93di et hyl pyr azol e.
LC-ESI - HRVB of [ MtH] + shows 368,1 399 Da. Calc. 368,1
3@‘@@@pmar%accqrdgwgp§9ﬁxg@ﬁ@09 from (4-chloro- phenyl) [9-(2-ethoxy-
ethyl)r%?d@%nﬁo BHyburir6(y3)- 5mﬂ1é’f§|ﬁd$2|4r p¥h#ekiche.
-yl )-9-ethyl -9/-/-purin-6-yl1-am ne (Conpound 6.5) \Was
prepared according to Exanple 6 from benzo[1
[2-(3.5Dichietxg pybaxd|-1{-2h-Ehinetiod-DH-ptin6-AE{ pinifiuorémeth v fiengl)-amine

5 (ComBBdnd 92 di met hyl pyrazol e. LC ESI-HRMS of [ MtH] + shows
Da. galc. 378.1 67848 Da, dev. 0.1

pm6 (4- Chl or 0- phenyl sul fanyl ) -2-(3, 5-di nnet hyl - pyraz
ol -1 -yl)9>m@t-pyl -9/ -/-pupne (Com Was prepared
accor di ng Exanpl e 6 from
4- chl or o- phenyl sul f anyl ) -
9- net hyI 9H puri ne and 3, 5-di net hyl pyrazol e.
Lgs of [MtH] + shows 371 .0863 Da. Calc. 371

4 8 V. 4.7 ppm

r 2-N4- GShIorNo- - et hyl - pyrazol - 1
-yl)-9-net 9/-/-purin-6-yl 1-(4-chl oro-phenyl)-am ne
Was prepared according to Exanple 6 from

(v sdbripRréd @iE&ém'mg?’!é Ek‘émﬁreGQ ffb)n (2 h%drazmo 9-methyl-9H-purin-6-

or Q am ne a hy
yl)- (4&Wrgmﬁt@y' Fﬁ@/’@raﬂwfﬁ @l]‘tan§ ioNe- 374. 0692 Da.
LC-ESBRHRMS &4 {687+ 4hdas 388v151Y. DapBhic. 388.149752 Da, dev. 5 ppm.
10 r2- (5 Chloro 3- msthyl pyrazol -
9 |

’ > ) - DL
9.5) (2 chI or o- 9 rrethyl 9H-pur|n 6- yI)
(4-chl oro- tﬁnyl) am ne and 5-chl oro- 3- net hyl -
| -1-pyrazol ey LC-ESI-HRMS of [ MtH + shows 374. 0699 Da.

Cal c. |-?N7 > 774 Da, dev. 3 ppm Exanple 7

Cvcl ohexyl - [ 2- (3, 5-di nnet hyl - pyrazol -

- YIN~< N purin-6-yl 1-annine (Conpound 7.1 )

2</Chl|or -9/-/-purin-6-yl)-cycl ohexyl-annine ( 1 .0 g,
ND 5 di met hyl pyrazol e (834 ngy, 8.68 mml)
anél acet oni T\I e (10 M ) were mxed in a seal ed vi al
and heated”in a m crowave oven at 200 C for 50 mn.

er was added and th reci tat col | b .
T aiered SRt i te Exdntt S bl Gubieeefiond HeihyrdH-purin-6-
15 yl)-pycidirodat-agiiagland 2,4-pentanedione.
LC-ESI-HRMS of [M+H]+ shows 321.1592 Da. Calc. 321.157617 Da, dev. 4.9 ppm.

(5-Chloro-pyridin-2-yI)-[2-(3,5-dimethyl-pyrazol-1-y)-9-methyl-9H-purin-6-yll-amine
(Compound 9.6)

20



(di chl or onet hane/ met hanol ) to give

cycl ohexyl -[2-(3, 5-di net hyl - pyrazol -1 -yl)-9/-/-purin-
we20l11@m ne (210 ng, 19% as a white powder. PCT/EP2008/053648

LC-ESI - HRVB of [MtH] + shows 3 12.1 92 Da. Calc. 3 12.1

93668 Da, dev. -5.3 ppm Exéflple 8

(4- Chl or o- phenyl ) - (2- hvdr azi no-9-net hyl -9/-/-purin-6-y
| YW asprapared according to Example 9 from (5-chloro-pyridin-2-yl)-(2-

hydra&ihocglrﬁém QOARIUIA- 6%mrr1eﬁar€d 2'4)-[;él4taﬁbdﬁfn@' phenyl) - am

LC- E%Eﬁdﬁw?aﬁaﬁihs%eﬂ%”?%ﬂ 3851108645 Ra deye?-9 pom.

_, 536 mml) was added and the reactl on m xture was

5 6-Ch| di . ) -GBS i8Sy I1-amine

(_QQE&@@EZL)on washed with water and dried to give
(4-chl or o- phenyl ) - (2- hydr azi no- 9- net hyl -9/ -/ -puri n-6-y

|')-am ne 1l 6l g, 90% as a white crystalline
conmpound. ( 4- Chl or o- phenyl ) - (2- hvdr azi no- 9-i sobut yl -9/ -
[ - purin; N-anni ne Was prepared according to Exanpl e

8 fromj(2-chl oro-9-isobutyl -9H purin-6-yl)-
(4-/N: phenyl ) -am ne and hydrazi ne nonohydr at e.
(& Ch

| o’ég-?lphenyl)-rg (2- et hoxy- et hyl ) - 2- hvdr azi no- 9/ -/

-p NE-Qm ne WAs prepared according to Exanple 8
’

[
from[2-chliaro-9-(2-et hoxy-ethyl)-9Hpuri n-
6-yl]-(4-chl oro-phenyl)-am ne and hydrazi ne

e et S aroprrinsto Exaple, e R PrRPYTdiB A YH-@:

10 hydrazjncagimethWasHp e mab atl)-amoer alah 3,4-peteargioned from

1 Y
LC- E%?Hﬂlho rog{@ﬁgﬁygg{bggn'dﬁgugﬁ?ﬁ? d@arc 355.118645 Da, dev. -2.1
PPM nonohydr at e. (2- Hydr azi no- 9- nnet hyl - 9/ / - pupn-6-yl)-(4-
t pr uoro iinethyl- phenyl) anni ne Was pr epar ed
GG C I

15 2-d)r i f | uor onet hyl - phenyl ) - ami ne and hydr azi ne
nonohydr 2
(2- Hvdra29- met hyl - 9H puri n-6-yl)-pyridin-4-yl-amn
e Was ynéparéd according to Exanple 8 from
(2-chl oro 9-net hyl -9H purin-6-yl)- pyridin-4-yl-am ne
i ne nonohydr at e.
Chl or}\pyw di n-2-yl)-(2-hvdrazi no-9-net hyl -9/ -/ - pur
-y l\) a)MJ,
Was prepared according to Example 9 from (2-hydrazino-9-methyl-9H-purin-6-
yl)-(4-nitro-phenyl)-amine and 2,4-pentanedione.
LC-ESI-HRMS of [M+H]+ shows 365.1461 Da. Calc. 365.147447 Da, dev. -3.7 ppm.
20

4-12-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-ylaminol-benzonitrile
(Compound 9.9)

HN
~N
/)\ ~N
Jos
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20

Was prepared according to Exanple 8 from
(2-chl oro-9-net hyl - 9H puri n-6-yl ) -
W@ 2008hli@no- pyri di n-2-yl)-anm ne and hydrazi ne PCT/EP2008/053648
m)nohydrate (6- Chl oro- py
pdi n-3-yl) - (2- hydrazi no-9- nAét hyl -9/ -/ - pu
pn- 6-yl)-anni ne Was epared accordi n%to Exanp
f}/\(ﬁﬁ PrERSRe@ PECYOitG leﬁxzypp@ﬁ franpdPyhydrazino- 9 methyl 9H-purin-

6- ylammlﬁeh&@nnul@ﬁdﬂza péntapddiofeand hydrazi ne

LC- E%Eﬂﬂﬁﬁg IisHg shows 348, 159%8R: Gials: 366.167617 9% dsite ] PPM.

-am ne V\as prepared accor di ng to Exanple 8 from

0- 9- met hyI 9H puri n- 6-yl am no) - benzonl tri
ed according to Exanple 8 from
4- (2- ¢y or-9 met hyl - 9H puri n-6- yl am no) - benzonitrile
anch hydtazi ne nmonohydrate.

vidr a2l no- 9- met hyl - 9H puri n- 6-yl ) - phenyl - am neWas

ed)ﬂ cording to Exanple 8 from

(210h| -methyl - 9H purin-6-yl)- phenyl -am ne and
hydr azi ne hydr at e.
(2- Hvdr azi no- 9- net hyl - 9H puri n- 6-yl ) - phenet hyl - am ne
Wiéa ppregpared aacaraing tngXamEbeaEBrtrbm @-hydnawino-9-methyl-9H-purin-6-

yl)- ph%%gf:grlrfﬂ{é)aﬁd Qeszgéhfat%@-dwé n-6-yl)- phenethyl -am ne and
LC-EBkHBMMS! Priehiyt shows 32@r thacda oCaist A20-162368 R ideve 1y ppm.

)-am ne Was prepared accordl ng to Exanple 8 from

hyl-amine (Compound

11)rmnohydr at e.
(9- Benzyl - 2- hygrazi no- 9H puri n-6-yl ) - (4-chl or o- phenyl)
-am ne and ( zyl - 2-
hvdraq_i| o~ P n- 6-yl)-(4-chl oro-phenyl)-amne A

0

Naﬁdhydram no-9/ -/ -purin-6-yl)-(4-chl oro-pheny

(7NoE = drazino-7/-/-purin-6-yl)-(4-chloro-pheny
I)/am'ne s _pfepared according to Exanple 8 from a
m xture of
(ﬁl(%xjégrz red accordlng g_l_ ngample 9 Yro?n 624h3(/:dhr|a%rn% rmyl)-éH-purin-&
yl)-phenetramaying anldl 4 pemtarediome.n- 6- yl ) - (4- chl or o- phenyl ) -
LC-ESITHRRIS ST (MY 23h8Rs "RRMYA BLCcHE2HRE S 93668 Da, dev. 1.2 ppm.

(4-Bromo-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine
(Compound 9.12)

/O/Br
HN
~N
/)\ ~N
)N\\),




[2-(3,5-D nnet hyl - pyrazol -
-yl )-9-nnet hyl -9/-/-punn-6-yl 1- (4-fl uor o- phenyl ) -anni n
we2¢8anpound 9.1 ) PCT/EP2008/053648

(4- Fl uor o- phenyl ) - (2- hydrazi no-9-nmet hyl -9/-/-purin-6-y

|)-annine (900 my, 3.29 nmmAP and 2, 4- pent anedi one

(0.47 M , 4.1 6 mmol) _in ethanol 25m wer e heat ed

t Y/aeprapredpcordinthio araplediory grogmmphﬁ@yIMZ{ydrazmo -9-
meth}ﬂf%b@hhlﬂlzl)%ﬁfﬁ@léﬁ@ MNaperphhadibrg. by filtration,

washed with water and dried to give

[ 2- (3, 5-di net hyl -pyrazol -1 -yl)-9-
(4-ChigrbipyHeryH-[SumetinG 25 methi-Betoifl ne mmmestirly ) praizole1 {y1 )19 H-purin-6-y]-

- 9 ESI - HRVS of [ MtH] + shows 338.1 526 Da.
S M&MQ% Da, dev. - 1 ppm

(4- Cnhl oro- phen%(’ )-r2 (3, 5-di net hyl -pyrazol -1

-yl )-9-i seb 9/-/-purin-6-yl1-anm ne (Conpound 9. 2)

Was prepaccordi ng to Exanple 9 from

(4- chlmyo-phienyl ) - (2- hydr azi no- 9-

i sqQput -9H-pur| n-6-yl)-am ne and 2, 4- pentanedl one.

(4/ ordt phenyl ) -r2- (3, 5-di met hyl - pyrazol -
gd\tmpxy Bthyl)-9/-/-purin-6-yl 1- am'ne

( ou'\hd prepared according to Exanple 9 from
(4-chl oro-  9- (2- et hoxyet hyl ) -
2- hydr azi no- 9H— puri n-6-yl]-am ne and 2, 4- pent anedi one.

r Wés?p@darwbbaférdmg E@)ZIQkarihpIe 9 from (4-chloro- phenyIL(Z hydrazino-9-

9/ -/ - 4- t t h
methy{H-gR DY erape gt MR afore 4 behlandi s Y ot "
10 LC-ESRHRMIS af (MoHY+ sbowwg 1408HGAE Da- Galc 408.09513 Da, dev. -0.8 ppm

yI) (4-trifluoronethyl-phenyl)-am ne and

4- pent aned| one. LC ESI -HRI\/S of [ MkFH] + shows 388.1 5
% g t R)-1 etdBH-purin-6-yl]-amine

(Comb@uﬁéﬁ@‘r@I et hyl pyr azol -

-yl )-9- msthyl 9H- puri n- 6- yIl pyri di n-4-yl -am ne

( Conpound _8>5)“Was prepared according to Exanple 9
from i no- 9- net hyl - 9H puri n- 6-

yl) - pyipdi m4<yl - am ne and 2, 4- pent anedi one.

LC ESI -HRVS of [ M+H] + shows 321 .1592 Da. Calc. 321
.1 Npa, dev. 4.9 ppm

( Chlog ywdanyI)-r2(35d|rrethyI pyrazol -1

N9

-yl/- \)’I\\)QJ/ purin-6-yl 1-am ne
15

Was prepared according to Example 9 from (4-chloro-phenyl)-(2-hydrazino-9-
methyl-9H-purin-6-yl)-amine and 3,5-heptanedione.
LC-ESI-HRMS of [M+H]+ shows 382.1542 Da. Calc. 382.154696 Da, dev. -1.3 ppm.

20 (4-Chloro-pheny)-[9-methyl-2-(3.,4 ,5-trimethyl-pyrazol-1-y)-9H-purin-6-yll-amine
(Compound 9.15)

HN




(Conpound 9. 6) Was prepared according to Exanple 9 from
(5-chloro-pyridin-2-yl)-(2-

whyasaziono- 9- net hyl - 9H purin-6-yl)-am ne and PCT/EP2008/053648
2, 4- pent anedi one. LC-ESI-HRMS of [ M+H] + shows 355.1
204 Da. Calc. 355.1 18645 Dé7 dev. 4.9 ppm

(6-Chl oro-pyridin-3 % 35d|msthyl razol

W 3s DEQP@F?@ pcgtprd;nqo{q ﬁaer@I 9 fram WECW@B?TB%%H)'& -pydrazino-9-
meth%@-%gﬂﬁfﬁ -9 a@ﬁlﬁ@raﬂidr@n’iélh)ﬁ@m@t&nédl@ﬁé
Lo-ERGHRMS 0 1Y FLE Ko Wil 482 Bay Oploa 3PRd 39046 Da. dev. -0.4 ppm.

2, 4- pent anedi one. LC-ESI-HRMS of [ M+H] + shows 355.1

5 [2-(4- Hg?%r&% e Eq@ﬁra}'zojr%%?9%eth‘{'/?¥§H-p5nr? 68N 4-chloro-phenyl)-

S pPpyrazor=.1.

amine (Compouad B16)9/ - / - puri n- 6-yl 1- (4-ni tro- phenyl ) - am ne
(Com Was prepgred according to Exanple 9 from
(2- hydra/z"! met hyl - 9H- puri n- 6-

yl)-(4-ni phenyl )-am ne and 2, 4- pent anedi one.
LC- ESIENHRMB” of [ MtH] + shows 365. 1461 Da. Calc.
365% 147447 Da, dev. -3.7 ppm

{2 BIﬁ\D met hyl - pyrazol -
N, 9/ -/ -purin-6- yI am nol- benzonitril eWas

pre par a g to Exanple 9 from
4- (2 hydr aziwg- 9- met hyl -9/ -/ - purin-
6-yl am noj - berigonitril e and 2, 4- pent anedi one.

LC- ESI - HRVB of [ M+H] + shows 345.1 593 Da. Calc
SRS ISR TR ACOAINGHiSrE XATEDIER B0 Heb HOTG-ByPBY{2-Dyérazino-o-

10 methyl¥dH. Rﬁgg Jarﬁ?ihlewdmcﬁro)‘bécdq 188%{onam ne ( Conpound

LC-EGLH BHGP Sty Mesdhd B, %aﬁxﬁ%&%éﬁgﬁr@wa 2P

2, 4- pent anedi one. LC- ESI-HRMS of [M+H + shows 320.1

(4 Chfigt8-gheenyDafocme a2 5622 6|-Beph étN-pyAazbl APM-9H-purin-6-yll-amine
r2 é% o-JX met hyl - pyrazol -1
15 t hyl -9/ -/-purin-6-yl 1- phenet hyl - am ne

(Corrpound 9.1 &) Was prepared according to Exanple 9
from (2- Azi no- 9- met hyl - 9H puri n- 6-

yl) - phepeth ) ani ne and 2, 4- pent anedi one. LC ESI - HRVB
f

[ + shows 348.1 941 Da. Calc. 348.1 93668 Da,

dew-_1- NPPm
4
</N L,

Was prepared according to Example 9 from (4-chloro-phenyl)-(2-hydrazino-9-
methyl-9H-purin-6-yl)-amine and benzoylacetone.
LC-ESI-HRMS of [M+H]+ shows 416.1393 Da. Calc. 416.139046 Da, dev. 0.6 ppm.
20
(4-Chloro-phenyl)-[2-(3-furan-2-yI-5-methyl-pyrazol-1-yl)-9-methyl-9H-purin-6-vyl]-
amine (Compound 9.18)




(4- Brono- phenyl ) -r2- (3, 5-di net hyl - pyrazol -
-yl)-9-nethyl -9/-/-purin-6-yl1-am ne (Conpound 9.1
wa@rdsaipoepar ed according to Exanple 9 from  PCI/EP2008/053648

(4- bromo- phenyl) - ( 2- hydra2|no 9-

net hyl - 9H puri n- 6-yl ) - ani ne48nd 2, 4- pent anedi one.

(4- Chl or o- phenyl ) -r9- net hyl - 2- ( 5- meth [ -3-trifluoronet

hyYapprepased accedjngfo. Exampienﬂi o (@ c@mmghgmﬂhﬁ%@ygrazmo -9-
methyl-gH. )JrlM\f@ Ipfmﬁé%da@QM@me BoUraEmbRe O from

LC-ESEHRMS ST HY Sho \&Zﬁ'bié {{44,95-(71c, 406.118311 Da, dev. -3.5 ppm.

-trifluoro- 2 4- pent anedi one. LC-ESI - HRMS of [I\/H—|]+
H . . 4 R

carboxyliq agid st 0 d - ami ne (Corrpound 9. 14)
Was prepared according to Exanple 9 from

(4- chl or g=phesl ) - (2- hydr azi no- 9-
nmet hyl - 9uri n-6-yl)-am ne and 3, 5- hept anedi one.
LC ESl  HRAS-of [MrH + shows 382.1 542 Da. Calc. 382.1

54696 , dev. - 1 .3 ppm

(4N @- phenyl ) -r9-methyl -2-(3, 4,5-tri methyl -pyrazol
i/ I)- I -1-puriy-6-yl 1- amne(Con'pound915)V\as
prigpargd di gto Exanple 9 from

(4/ chl or o- phenyl 2- hydr azi no- 9-

net hyl - 9 purin-6-yl)-am ne and

HBS D SBACooR 60 1 BEaTIokS 8 fEN bk HIBF. gy YA araZino-6-
10 methyl DH-pufihie K)a%m/ﬁe(trmeéthyll adBtOWlﬂZatb I
[ IO~ -
LC-EgHHRVS I Xbﬁseow%'ﬂ @aybapéﬁgdﬂiga%ﬁﬁ?ﬁ%@ev- 47 ppm.

9- BeEx 5di raAdl-dr dhlaropbedyl)-amine and

388 0852 Da Ca 8'8 084424 Da, dev. pmCl
(4- Chl or o- phen 9 nmet hyl 5 nmet hynyI pyr az
ol -1 -yl)-9/ 1y n6y|1 e (Conpethd9.1 7) Was

prepared accdrdi ng to Exanpl=eS om
(4-chl orfﬁ%ml) (2- hydr azi no- 9<N

A mixture of [9-benzyl-2-(3,5-dimethyl-pyrazol-1-yl)-9H-purin-6-yl]-(4-chloro-
phenyl)-amine and [7-benzyl-2-(3,5-dimethyl-pyrazol-1-yl)-7 H-purin-6-yl]-(4-chloro-
phenyl)-amine was prepared according to Example 9 from (9-benzyl-2-hydrazino-9H-
purin-6-yl)-(4-chloro-phenyl)-amine and (7-benzyl-2-hydrazino-7H-purin-6-yl)-(4-

20 chloro-phenyl)-amine and 2,4-pentanedione.

15



nmet hyl -9/-/-purin-6-yl)-am ne and benzoyl acet one.
LC-ESI - HRVS of [ MtH] + shows 4 16.1 393 Da. Calc. 4
wWQA.6003/1800946 Da, dev. 0.6 ppm PCT/EP2008/053648
(4- Chl oro- phenyl ) -r2-(3-furan-2-yl -5-net hyl - pyrazol -
-yl )-9-nethyl -9/-/-purin-6-#91- anine (Con'pound 9.1
8) Was prepared accordl ng to Exarrpl e 9 fr
3-{[6-(4: Chigreorphenyiaiine)Domethl -94{-adtin:2-yl]- thraZOHO} 1,1,1444-

hexaflRIr6Mut&iiopstid n- 6-yl ) -am ne and 1-(2-furyl)-1
, 3-butanedione. LC-ESI-HRMS of [ MtH] + shows 406.1 169

Da. Calc. 486-%' 1831 1 Da, dev. -3.5 ppm
1-r6-(4-0 o phenyl am no) -9-net hyl -9/-/-purin-2-yl 1-
5- met hy~ -/ -pyrazol e-3- carboxylic acid ethyl ester

(Conpound 9 .19) Was prepared according to Exanple 9
fr 4= Ioro phenyl) - (2- hydrazi no- 9-
h -} /-Rpurin-6-yl)-amne and et hyl acetopyruvate.

LCfESl “OR + shows 4 12.1 308 Da. Calc. 4
1271 28876 Da, |ddv. 4.7 ppm

r 9- Benzyl - 2- 03, i met hyl - pyrazol -1
-yl)-9/-/-puriA-%-yl 1- (4-chl or o- phenyl ) -am ne and
r7-benzyl - 2- (3, 5-di met hyl - pyrazol -

1
5 - W3s preparediacenréling to- Exarmopled? fronhelﬁgrhIprc&pheeyl)x(Z-hydrazino-9-
| -
methyTIqHBLFn ) %”@ﬁeﬁ”ﬁ'ﬁe*‘aﬁ'riéﬁd?é@'g?%t°ﬁ§¥naﬁ2 and

[7 benzyl 2- (3, 5-di net hyl - pyrazol -

-yl)-7H purin-6-yl]-(4-chl orophenyl) am ne was
Exarr[plem)red according to Exarrpl e 9 from

10 [2- ! ) € {
dOdraZ|no 7H-pur|n 6-yl)-(4-
chl or o- phgayl ) Cani ne and
2, 4- pent one. 3-{[ 6- (4- Chl or o- phenyl ani no) - 9- et hyl

-9/ -/ - peT ™ vphvdrazono) 1,1.,1,4,4,4-

e from (4 chI or o- phenyl ) - (2- hydr azi no- 9-
hyll - 9 pugln 6gyl )-am ne and
| dcet one. Exanple 10
romet hyl - pyrazol -
-/-puri n- 6-yl 1- (4-chl or o- phenyl ) -
ound 10.1 ) Small pieces of sodi um (200 ny

8.7 mmol ) was added to net hanol S4O m J
Small pieces of sodium (200 mg 8.7 mmol) was added to methanol (40 mL) and

stirred for 30 min. 3-{[6-(4-chloro-phenylamino)-9-methyl-9H-purin-2-yl]-hydrazono}-
15 1,1,1,4,4,4-hexafluoro-butan-2-one (1.3 g, 2.7 mmol) was added and the reaction
mixture was heated at reflux over night. Upon cooling a white solid precipitated. The
crystals were collected by filtration and recrystallised from methanol to give [2-(3,5-
bis-trifluoromethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-chloro-phenyl)-amine (460
mg, 37%) as white crystals.
20 LC-ESI-HRMS of [M+H]+ shows 462.0668 Da. Calc. 462.066864 Da, dev. -0.1 ppm.
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stirred for 30 mn.
3-{[6-(4-chl oro- phenyl am no) - 9- net hyl - 9H purin-2-yl]-h
wodisaoeyed - 1, 1 , 1 ,4,4,4-hexafl uoro-but an- 2POneP1009/053648
.3 g, 2.7 mol) was added and the reaction m xture was
heated at refl ux over night .50Upon cooling a white
solid precipitated. The crystals were coll ected by
Exampletilati on and recrystallised from nethanol to give

N-r2-¢32?@m6th»mps/rézrd|f1I-wmgqthwlgfpw@mtvnlbenzene-1 4-diamine

Com % Ed; thyl -9/ -7-purin-o6-yl|[-(4-chloro-phenyl)-am ne

—237% as white crystals. LC ESI-HRMS of [ M+H| +
shows 462. 0668 Da. Calc. 462.066864 Da, dev. -0.1

ppm Exanple NNh[Z-(B, 5- Di nnet hyl - pyrazol -1
-yl)-9-n I-9/-/-punn-6-y| 1- benzene-1 , 4-cliannine
( ConpynTd 1) [2-(3,5-Dinethyl-pyrazol -1

-yl )-9-nnet hyl -9/ -/-punn-6-yl]-(4-nitro-phenyl)-annine
(24 g>oN7. 93 mmol ) was dissolved in nethanol (50 m )
a '|ch))Qror,‘Qet hane (50 ml ). Pall adi um on carbon (5%
600" ng)N'wad“a and the reaction m xture was stirred
under a hy en atnosphere for 24 hours. Filtration

through celite foll owed by concentration in vacuo gave

L - 1 I - 7 _ _ .- _ i _ _ .

e e 2 ReU Ok gt oy ¢ it hemy-amine
(2.89 g3 T3 oyasdisoles ipinatbane! (BN andkighisromgiane (50 mL).
Pallagioavnsn 3dfboh (635, 680 nigdwas addsdlar® &fe/rdaatiod @vixtube Wadistirred

Exanpl e 12 o |

underg NeHiagen Amaspere Br 24 hors oF tsatinn itypugh pellie faipnedby
concgntradion2n ylaouy gew e W-]2-(3,badioiettlyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-
benzeflet g‘lﬁafﬁﬁﬁﬂéﬁ-ﬁ?@? oK j@ﬁ%‘%ﬂght age A

L C-ESbRMSuef M55 Bbews 335t h e

4.52
lBar @Rled 83D Ur’346( 198,rdev) 0.1 ppm
and cooled to -78 0OC. n- Butyllithium (2.5 Min
hexanes, 2.03 m _, 5.06 nmol) was added drop-w se.

' chl oride (629 ng, 4.51 mol) dissolved in
Exanﬁpqglwydrofuran (5 M _) was added dropwi se and th
4-Chicroep R : el te toahwdreantyoa (oxyiethy|)-pyrazol-1-
11-9-£BLBK e i m _, 4.93 mmvol) was added fol |l owed by
orEBLAH 66 IéOCfor 45 m n. The reaction was

Cl

’e

KA~

Under a nitrogen atmosphere tetrahydro-2-(2-propynyloxy)-2H-pyran (636 mL,
4.52 mmol) was dissolved in dry tetrahydrofuran (20 mL) and cooled to -78 °C. n-
Butyllithium (2.5 M in hexanes, 2.03 mL, 5.06 mmol) was added drop-wise. Zinc
chloride (629 mg, 4.51 mmol) dissolved in tetrahydrofuran (5 mL) was added drop-
wise and the reaction mixture was allowed to warm to 0 °C. Acetyl chloride (0.35 mL,
4.93 mmol) was added followed by heating to 40 °C for 45 min. The reaction was
quenched with saturated aqueous ammonium chloride. Ethyl acetate was added and
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guenched with saturated aqueous ammoni um chl ori de.
Et hyl acetate was added andt he phases were separ at ed.
wdb@saig@ani ¢ phase was washed with saturated apCUEERE08/053648
amoni um chloride (2 x) and brine, dried over
magnesi um sul phate, filter e@land concentrated in vacuo
to give 4-(tetrahydro-pyran-2-yloxy)-but-3-yn-2-on as
the prﬂqxf@scwg@es%gm he organic phase was washed with saturated aqueous

ammdmﬁﬁﬁéh’l@r*‘t‘!é*(2&xpdﬁ@brlﬁebebv&UMaénéﬁuﬁr Sph8té4 fingred and
concezwtm}gql g}han ton%lt’ﬂl%ﬁ M%rayé -|27ylgm)ﬁt%ut(3-xn-_250|a’as the crude

prodlﬁztz nmol ) were dissolved in ethanol (30 m _) and

hgatred A drroeé\)(rﬂﬁ égfbxggbﬂ%ﬁez jg&& % dngtn%é b (4-chioro-

was concgnt r
phenyl)irf2-hydehziyo BfmgmybaH@mmgfﬂbamme (1.5 g, 5.2 mmol) were dissolved

in eth %PG’JOO{‘?]EYSHB%@%&é@éﬂ@ﬂ%’fﬁ%@ﬂbé@s t'rﬁegrbéi@tlon mixture was

O r o- phen
concestyatad %%(HHC'QWQMM%WW%%AE%% ghromatography
(duch|ov6d1etwanéfrﬁemheno@amh}o1m toayive (. chibro-ph¥hyB9anethgl-L g8 methyl-

5-(tett 30 iko Py TP Oty BT 375 oVl RN Pyl AR (24 ng. 12%)

as an-y®lloetfogm. 2/ - / - pyrazol - 3-yl ! - net hanol (Conpound 13.1

)
(4- Chl or o- phenyl ) -{9- et hyl - 2-[ 3- net hyl - 5- (t et rahydr o-
ran- 2-yl oxynet hyl ) - pyrazol -
Exa"ﬁ%?&% burin-6-yi}-amne (240 my, 0.53 mol) was
{2-[6-t-Shtdroesheanylarinbd@ome(tB0-9H-purin{2-Ip brraety R Hopyrazale3-§1}-

( , 0.48 mmol) was added and the

methgfid) SHMS heated to reflux for 24 hours.
Upon cooling a i{\lﬂi te crystalline conpound was forned.
The cryst e stirred with potassium carbonate (2
col | @ by filtration, washed with water and

drledH e {2-[6-(4-chl oro- phenyl ani no) -

9- th 9H— purin-2-yl]-5-nethyl-2H pyrazol -3-yl}-nmeth
a O'Ng, 3 199 LC-ESI-HRMS of [ MrH] + shows 370.1
1 ﬂqlcN 370.1 1831 1 Da, dev. - 1 .9 ppnExanpl e
141 2- ('\8 5ND| yl -pyrazol -1 -yl)-9/-/-purin-6-v

p- phenyl - (Conpound 14.1 ) Amonia (75 m _) was

condensed in a reaction flask equi pped with a nmecha
ni cal stirmrer and cooled on an acetone dry-ice bath. A

m(i(-bwlgrooghén%l)b{%nm% hy% 2- [%;-methyl 5-(tetrahydro-pyran-2-yloxymethyl)-
pyrazol-1-yl]-9H-purin-6-yl}-amine (240 mg, 0.53 mmol) was dissolved in methanol (30
mL). p-Toluenesulfonic acid monohydrate (90 mg, 0.48 mmol) was added and the
reaction mixture was heated to reflux for 24 hours. Upon cooling a white crystalline
compound was formed. The crystals were stirred with potassium carbonate (2 M),
collected by filtration, washed with water and dried to give {2-[6-(4-chloro-phenyl-
amino)-9-methyl-9H-purin-2-yl]-5-methyl-2H-pyrazol-3-yl}-methanol (60 mg, 31%)
LC-ESI-HRMS of [M+H]+ shows 370.1176 Da. Calc. 370.118311 Da, dev. -1.9 ppm



di met hyl - pyrazol -
-yl )-9H purin-6-yl]-(4-chl oro-phenyl)-am ne and
wo Zedsanyd - 2- (3, 5- di net hyl - pyrazol -1 PCT/EP2008/053648
-yl)-7/-/-purin-6-yl]-(4-chloro-phenyl)-amne ( 1.5
g, 3.49 mmol) was added. Un@ér vi gorous stirring small
p| eces of sodium (2 equiv) were added. Wen the
8it% on was conpl eted the reaction m xture turned

r2 (3,Q@uhé@h%%vriﬂﬂ-m/PﬂQH-@uMﬁ%-ﬂ'ljphéﬁﬁl-érﬂrneZ (CoipoBAd 14.1)
Tollowed by caretul addition of amoni um chloride. The

reaction nxture was allowed to warmto room
t enper at Water and a small anpbunt of concentrated
hydr ochl o acid were added. The resulting solid was

colledi'\éd by filtration, washed with water and ether
angy dri to give [2-(3,5-dinethyl-pyrazol-1 -yl)-

pufii n-B-yl]-phenyl -anm ne (590 ng, 50 % as a white

SolN N. HRMS of [ MtH] + shows 306. 1478 Da. Calc.
3061 146718 Da,ydev. 3.5 ppm Exanple 15
r2-(3,5-Di yl - pyrazol -1
-yl)-9-(2-nmet hoxy-ethyl)-9/-/-purin-6-yl 1-phenyl - am ne
5 emfp@rmlﬁd7§5nlg) ya$ gondersay ife FgActipn flaslslequipped with a mecha-

nical sﬁ(r'rér Md codebidi &n ébéto‘h'éet!?¥llcé‘ﬂbﬂ\e A %@&u@of [@ &?nzyl 2 (3 5-

et yl et her
d'metgmrass@za'ﬁ? -cyﬁ%rpﬁ@?- e 4Chigy ')n%rr;e a7 DBNEY2-(3.5-
dumetagzkapyaﬁzblrﬂi -mrp@nmex@q (amhldsma:b |)nam|rn§ r@gawgomerrol) was

added\yadeh yigarols st %W@%H%&?ém%%&aﬂﬁq SR MHE A, when
10 the acﬂxﬂm@rammsmmnnﬂem the rgavkor] mlxterestudnedadlaw blpyr Abelmikture was

stlrre? %&)')2 il ﬁ@%‘?&l%ﬁ?%?empﬁﬁﬁh Bf Qr’r%énl@llﬁ?%rl@é“m reaction

I ne co
m|XtUL€UNE§Ia“PIRﬁE§ teMwgrm-d] rooghtﬁmp@em@ ‘@@;emnd eAneall gmeunt of

conceﬁﬁ%fiéd drat®Yoricladid RRdte da¢eapPiTRe ltésdﬁtlﬁé gen& Was/%cdue&tefdyby

trat
fitratige WaRgH LT HECE SR GURITS CReb 3 BErer G- Sy bpyTazol-1-y1)-
15 9H-purirr-Beyi)- phénybwinner(ﬁgﬂ) o rEuis) ascewbid@ sohdt | vat ed K+

Le-= 5 RARTS RLWERT" ST Soes B Coic. 30RrTaR7 AP b5 ppm.

technique in a classic patch-clanp set-up using HEK293
tissue culture cells expres

Example 15
20 [2-(3,5-Dimethyl-pyrazol-1-yl)-9-(2-methoxy-ethy)-9H-purin-6-yl]-phenyl-amine
(Compound 15.1)

[2-(3,5-Dimethyl-pyrazol-1-yl)-9H-purin-6-yl]-phenyl-amine (300 mg, 0.88
25 mmol), 2-bromoethylmethylether (0.12 mL, 1.32 mmol), potassium carbonate (121 mg,
0.88 mmol) and acetonitrile were mixed and heated in a microwave oven at 120 °C for
40 min. Water was added resulting in a white precipitate. The crude product was
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15

sing hSK3 channels as described in e.g. WO 2006/1 0021
2 . The SC100 value determned is defined as the
wbeosuh@vs ng Concentration required for increaBCTgP100&053648
baseline current by 100% The bel ow Sdoo val ues are an
indi cation of the SK3 acti vai ng properti es of t he
onpounds of the invention. CCAIMs: 1. Ap
pUr'f'%PV\Pﬁ@FPQ)’@t'W LEMS givied203.9- ginetayl- pyr@zom yI) 9 -(2-methoxy-
ethylﬁgﬁf;ﬁ@ins@lyﬁfpﬁéﬁ@[ Qﬁfn@(Z'ﬁrﬂ@ OLAY & @lwHifeScrystalline compound

-5} AR 7 Wk Bt ol b4c st o ot 362, BRI kT, By

n is 0, 1, 2 or 3; Xrepresents O S or NR, wherein
represents hydr ogen, al kyl, cycl oal kyl, phenyl or
; Y represents al kyl, cycloal kyl, phenyl,
Exanﬁﬁﬁél 1 ,3]dioxolyl or pyridyl; which al kyl,
Blologycﬂlo@d:ﬂmty phenyl, benzo[1l , 3]dioxolyl and pyridyl

ﬁ Orietiédﬁg%w ehdg?ﬁensttﬂé'i@sdth\é”t}l o§.8§| %LHIQ@ tHS,Q:'bmpounds of the
!

roup consis
lnventm:leml iRic, CuriEend thnough ISlﬁ@ii'bﬂ@ldWJtanQﬂ’ Caf wastyatachx ghannels (SK

chanwgrs%f @bf%xaécow |n§'tﬁéfﬁlh%_[eicé‘l'irb8@ﬂ ﬁétléﬁBfﬁﬁaeﬁét%h -clamp

dr oge repre

or al Kox sen
teChn!%tee'P&sf‘@ﬁ?@ Fg?ﬁ%fﬂrﬁ'aé%@ etk Uﬁmsnk' Bieasdispue cultire Ce”S expres-
sing HSK3laaanels asrdbaesibigd in BeNaAVD zl@a@h go2emd pyridinyl,

y ndazo enzim da
aAhE vt O tera Db s ot BTSRRI SAREl
requirealbist inaneasisg sted baselthe cuwmerntiey Y06 Themeiay iSty.ofalues are an
- al kvl [
mdmeﬂ'obéé]f ;ngﬁ{iéﬁtyﬁt#ﬁﬁ ﬁrgﬁe\étﬂelg?#fﬁ%er g?reﬁ*%bﬁ)uﬁals%‘f heln¥htion.
trifluoronethoxy, hydroxy, alkoxy, alkoxv car bonyl ,
carboxy, cyano, mdhBeurdn no e ea[anyl)
L/, L/ -di al kyl Fammno-carbonyt|phenyl, benzytl and
furanyl. 2 . [The pulihyl derjvati@&2f claim 1,
wherein nis |0, 1 og2 . 3 .| The guninyl dernivative of
ei ther one of[ clrai n% 1L-4, WhET €l n0)65r epresents O, S or

9.7 0.4
9.8 0.2
9.11 0.2
9.14 0.6
9.16 0.02
9.18 1.0
13.1 0.2
141 0.2

15.1 0.4
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NR ; wherein R represents hydrogen or alkyl.4 . The
purinyl derivative of any one of the clains 1-3,
wob@saied represents cycl oal kyl, phenyl, benze{/EP2008/053648
, 3] di oxolyl or pyridyl; which cycloal kyl, phenyl,
benzo[ 1 , 3] di oxol yl and pyridyl are optionally
substituted with one substituent selected fromthe
CLA'USé)up consi sting of alkyl, cycloal kyl, hal o,
trifluoronmethyl, trifluoronethoxy, hydroxy, alkoxy,
1. ARG d&ifdiReBIERMUNP|a or tp The purinyl derivative of
ny one of the clains 1-4, wherein Rl represents
hydr ogen, al kyl or al koxy-alkyl. 6 . The purinyl

derivative of any o the clains 1-5, ei n Het
represents a heterocyc e group mel ect fr
pyrazolyl, imdazadlyl, indazolyl,\benzim dazolyl and
pyri di nyl, % py¥mzol yl, im dgzo nndazol yl ,

I

benzi m dazo nd pyridinyl aregubtitutedtwo or
nore tines wn 'hgtents sel e F‘
consi sting of al kyl, hydroxy-al kyl, halo,
trifluoromsthyl, trifluoronethoxy, hydroxy, alkoxy,

al koxycar bonyl, cyano, nitro, am no, phenyl and
benzyl. 7 . The p H’ nyl derivative acc?rbﬁi ng to claim
6, wherein Het regr gsents pyrazolyl whi‘ch is
substituted two or nore tinmes with substituents

a stergeiseot erdhérewor hemixturempfdsrstesoisuynak, ah Nbxide thereof, a prodrug

there&ﬁ{ I%{' %T}%ﬁaﬂn‘%hutimayoacgteéi[é‘tllé‘g%@@ﬁétj&%’f herein

romet Noxy, “hydroxy, oXY, al’vﬁoxy- car bonyl ,
cyano, nitro, am no, phenyl and benzyl. 8 . The
nis ogql,r'gr&yl&deri vative of claim1, whichis
4- Cnhl or o- phenyl ) -[ 2- (3, 5-di net hyl - pyrazol -1
-yl)-9-nmethyl -9/-/-purin-6-yl]-am ne;
X rep@asinghx A o MR(, avimergimit repreggntaydragen, alkyl, cycloalkyl, phenyl or
benzylyl )-7-nethyl-7/-/-purin-6-yl]-am ne;
(4- Cnl or o- phenyl ) -[2- (3, 5-di net hyl - pyrazol -1
-yl)-7-methyl -7/-/-purin-6-yl]-am ne; . .
Y rep(esents iyl shelealkyl,[henyl, sedizakh lgioseiy £ eyridyl; which alkyl,
cycloalky, pﬂeﬁ?lbbbn%[‘l/s‘]ﬁ@&bm andl Iphria{h £18; oftnamM ubstituted with one
oL dl oxol - -ryI-R?- 3, 5 di met hyl - pyr azol - 1 .
substlty r)lt_@_eeqtﬁ ffrogn the mngc_:@_%t] gaqﬁoéi&y cycloalkyl, halo, trifluoromethyl,

trifluoBerpéthdxly ohydrpke ylkexyt, fcgapd ) nite (ahdoardinwet hyl - pyrazol - 1
-yl )-9-net hyl -9/-/-puri ne;

R’ reé@%ﬁ@%{q@?ﬁ@qﬁ}lhc%{ﬂl?%(&gazlgill] %E‘q chl or o- phenyl ) - ani ne

Het répresents a heterocyclic group selected from pyrazolyl, imidazolyl, indazolyl,
benzimidazolyl and pyridinyl, which pyrazolyl, imidazolyl, indazolyl, benzimidazolyl
and pyridinyl are substituted two or more times with substituents selected from the
group consisting of alkyl, hydroxy-alkyl, cycloalkyl, cycloalkyl-alkyl, alkenyl, alkynyl,
halo, trifluoromethyl, trifluoromethoxy, hydroxy, alkoxy, alkoxy-carbonyl, carboxy,
cyano, nitro, amino, amino-carbonyl, N,N-dialkyl-amino-carbonyl, phenyl, benzyl and
furanyl.

2. The purinyl derivative of claim 1, whereinnis 0, 1 or 2.

3. The purinyl derivative of either one of claims 1-2, wherein X represents O, S or
NR’; wherein R’ represents hydrogen or alkyl.
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[ 2- (5-Chl oro- 3-net hyl - pyrazol -
-yl )-9-nethyl -9/-/-purin-6-yl]-(4-chl oro-phenyl)-am ne
wo 2@gakobexyl - [ 2- (3, 5-di net hyl - pyrazol -1 PCT/EP2008/053648
-yl )-9/-/-purin-6-yl]-am ne;
[2-(3,5-D net hyl -pyrazol -
-yl )-9-nethyl-9/-/-purin-6-yl]-(4-fl uoro-phenyl ) - am ne
; (4-Chl oro-phenyl)-[2-(3, 5-di net hyl - pyrazol -
4. Thé”p)mﬂ [ @é?h}dtlvbo?/an Wéfﬁhéd’élﬂnsa’!mnﬁherelnYrepresents

cyclozglyyl) pbgbgl 93&{1@(&@1 ypyr th\%(/ c@yrafoal% Wéenyl

benzd[2;3]Bioxolpi m&d Ipyhdy:lwrezxpjtroihally substituted with one substituent selected

from ﬂ*fél)aroaﬁ] Bg?ék 58/ a%rdﬁfé cﬁa]l&l]hélé tIrl?Ihé olfﬁétﬂvpttmdor&t?@fhoxy,

razol

hdeOXyl Jlkoxyretyanp, i pand ammqu] pyri di n- 4-yl - ani ne;

(5-Chl oro-py pdin-2-yl)- [2 (35d|rrethyl pyrazol -

)-9-nethyl -9/-/-pu CL‘a

S. T'O%péﬁf‘ﬂr(iﬁrbﬁaﬂéi?@f @nyg'l_e[cz‘tbé Imsnﬂeﬂhvhewm&deprfsents
hydroggh) a&gh@ﬁﬂkbx;ﬁéfﬂy’rpurl n-6-yl]-am ne;

OP Di net hyl - pyrazol -

-yl ) 9- nnet hyl -9/ -/ - punn- 6 yl]1-(4-nitro-phenyl)-annine
6. The pufidyl(Sri-aivewi lapl -omerafzbe claims 1-5, wherein Het represents a

heterd é}%lg%é@ﬁ%gbéﬁf% frénﬁ;n?z@yyllrﬁmﬁﬂ)l iRGEZAN! bBhSimidazolyl and
pyrldlnyl|, whachhynagpl zohyl inglepolyh deyrinaigagelyl and pyridinyl are
substltdteld3wer & rﬁ@F@Mﬂne@W@?Qﬁbslltuents selected from the group consisting of

alkyl, @X/d%})iyné)ﬂ E%{ﬂ ? |f[u?r &yﬁtﬁh%g&m%pp&a ioxy, a’Ikoxy, alkoxy-

carbonyl, cy@nonsitrby hmiro, /p’rwmpharﬁid pehzy@nni ne;
(4- Chl or o- phenyl ) -[ 9- net hyl - 2- (5- met hyl - 3-t
pfl uoronet hyl -pyrazol -1 -yl)-9/-/-purin-6-yl]- am ne;
7. Tl(lapaﬁhy)lrdﬁrbdaéjmgIa)cc{)rZﬁrqgsttﬁeldlmﬁhthnqindieil represents pyrazolyl

whichy % %ﬁ?gt:ﬂgéd” Sr{ogglﬂl%%m?fﬂw 5 gﬂg@féts selected from the group

cons@mg ﬁg,qalkbly agquyia yI halgy rﬁbpwﬁemywaﬂwﬁ@thoxy, hydroxy,

t L
alkox) Zekdroaiop chrelFal by b rehylond benayl. 1

am ne;
8. Thép@hhplr@rp]%wlo)‘c[&@mn\ambh& (5- et hyl - 3- phenyl - pyr az

oy B @*%@v (e erpRTBE ety ot qurin byl gmipe;
Cyclohgkyl-[8-(3eh- Hynetg pyrieizal-6-W) ?meih‘ylny—l purin- -yI] amlne

(4- Chkrb%lﬁéhyghﬂzo(ﬁ% Bhﬁé‘t}ﬁgﬁﬁm%r-ﬁ’ YT NSt 7 AR 6y R-athine
(4-Chloro- phenyl) [2-(3,5- dlmethyl pyrazol-1-yl)-9-ethyl-9H-purin-6-yl]-amine;
Benzol[1,3]dioxol-5-yl-[2-(3,5-dimethyl-pyrazol-1-yl)-9-ethyl-9H-purin-6-yl]-amine;
6-(4-Chloro-phenylsulfanyl)-2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purine;
[2-(4-Chloro-3-methyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-chloro-phenyl)-amine;
[2-(5-Chloro-3-methyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-chloro-phenyl)-amine;
Cyclohexyl-[2-(3,5-dimethyl-pyrazol-1-yl)-9H-purin-6-yl]-amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-fluoro-phenyl)-amine;
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-isobutyl-9H-purin-6-yl]-amine;
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-(2-ethoxy-ethyl)-9H-purin-6-yl]-
amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-trifluoromethyl-phenyl)-
amine;

[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-pyridin-4-yl-amine;
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carboxylic acid ethyl ester;
[2-(3,5-Bis-trifl uoromethyl -pyrazol -1
wo YoopAsonet hyl -9/ -/ - purin-6-yl]-(4- chI or o- phenp€)/EP2008/053648
am ne; N-[2-(3,5-D nmethyl-pyrazol -
-yl)-9-nmethyl -9/-/-purin-6- gé] benzene 1 ,4-diam ne;
- 4Ch|or0@henylamno- methﬁl-Ql purin-2-yl

(5- ercyor@trmrp -29y1)-]2- ,SEszeﬂ’g/Jﬂy}aqurétmr gnethyl- 9H—pur|n -6-yl]- Jamlne
(6- Chﬂ&o(@,«rﬁhrﬂ%ﬁ [BLtS BWl@émwibyrazol 1-yl)-9-methyl-9H-purin-6-yl]-amine;
[2-(3 b ety 5 R GioA- y|;3{§r-§§@1y?%yf/-punn% >yI]-(4-nitro-phenyl)-amine;
4-[2-(3)5 Dirfetht-pptazoky -\e)- ByhethQV 9H-murim-6-yGarginp]-beepyhitrde) ne

t
12-0 3 B e LYo bieRHE A Bl ey e By s cof .
[2-(3, 5fDlmq@h’n3drwaamJt1 -¥lad9-nednyt- Sht- abie-Gsyi-phenethybamire;.

tibgal a

(4- Br@ﬂgfﬂﬁgﬁpl [calgl’5 Bﬁ’f@ﬂg! b%r‘eéﬁgﬁgwtg ?ﬁélﬁyllaogl;l pugrlln -6-yl]-amine;
(4-CrlgiprAANY) ST Rre-T6 g 6 L reanely A28 1-YbrOl-purin-6-yI-

aming@har maceuti cal | y-acceptabl e addition salt thereof, or

d h f th
(a-CripBrR e P Pl 0eRd LD Ry A7 Pyt vikgmine:
(4-Chldre- plmyb)f—[gampWI-ﬁy(B luértrlvmthW@yaMHGylr)@H-pummﬁ yi-amine;
[2-(4-‘:'@?0@'@5'8%% (13 I?/Faid“ﬁ grfyrbﬁlﬁ i eAe| {£BHBR- R@ﬁyn-

at rren event| SVi B on a d PSes
amlne)r a disorder or a conditi on of a mammal , including a

(4-ChibHeBsh il a it hm@th%/ﬁQ »m@lt ¥ t ?Pd“z‘é:l-ﬂ'r?]ﬂflgy-ﬁpurln -6-yl]-amine;
(4-Chigra Y ReoRrg 2 -l oy Rl o by S-SR G-I
aming di sorder associ at ed with the activi ty of potassium

1-16- (B Pk Y Bl R B Rl R EREEy I SRt Yt pyrgeole-s-

carboxplc acid albyl@siery artery spasns, renal dis or ders,

[2-(3,2%{5g%ﬁﬁd@d&@ﬂ%ﬁ&%?ﬁ9meﬁﬂﬂ* H-ABAR SRy ?4’-%5%%-ip\ﬁ%nyl)-

. urin ncont i nence, “bl adder ou
amingbstruction, interstitiel cystitis, erectlle

N-[2- @(efmmethwpyr&WﬂW lgtmethynelH SrsA-80a1bemzerfe s 14ediamine;

YA S e RN S S L R

methahiglpase, autism at axia, traumatic brain injury,

[2-(3,53 ﬁ;@rﬁ)ﬂ{bﬁ?g&?‘F-Qﬁ-%H-BLHR-'@{A]-%%H{A‘-’%ine?SVChOSi S,
[2-(3, 5 Dlmethyl-pyrazdl-1-yI)-9-(2-methoxy-ethy|)-9H—purin-6-y|]-pheny|-amine; or
a stereoisomer thereof or a mixture of its stereoisomers, an N-oxide thereof, a

prodrug thereof, or a pharmaceutically acceptable salt thereof.

9. A pharmaceutical composition comprising a therapeutically-effective amount of a
purinyl derivative according to any of the claims 1-8, or a pharmaceutically-acceptable
addition salt thereof, or a prodrug thereof, together with at least one pharmaceutically-
acceptable carrier or diluent.

10. The use of a purinyl derivative according to any of the claims 1-8 for the
manufacture of a medicament for the treatment, prevention or alleviation of a disease
or a disorder or a condition of a mammal, including a human, which disease, disorder
or condition is associated with the activity of potassium channels.
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anxi ety, depression, mania, nood disorders, denentia,
menory and attention deficits, Al zheiner's disease,
wanysiin@phi c | ateral sclerosis (ALS), dysnenor POEEP2008/053648
nar col epsy, Reynaud's disease, intermttent
cl audi cation, Sjogren's syn@one, arrhythnia,
hypertensi on, nyotoni c nuscle dystrophia, spasticity,
11. I%e g§€ @q;porddn@géglggn t1@p@/hpre|nﬁ99§lﬂsqa§g|qrrpewisgrder associated with

the a@thﬁt‘?&if%@aésﬁhﬁthanhélsd@%sr%spﬁéﬁﬁ?ﬁiséafsé' é@l@@yb@Wulswns
i nune suggre33|on

seizu{ge RHSEIE SOYHIRSe Ve SRR SRR tys asoRan ey RoRCe. il gis-
ordersf palheysticaidrseibdiseass bladderpsuasnty loaeraxpiveikdsdddre uonany

T e e——
gastrointastisat dysfunctione seatstolly darrapeavisehaemisptetehiakisaaemia,

ischaefnlf‘hgfaﬁ ‘Eifs‘é‘?{?eoénﬁ‘inw&‘ dso Rofindty 'h'e‘ékt’tgs@éﬁé@utigﬁmétaxia

I ncl udl n uman I' sease, " di sor

trau”@é‘ﬁ@r@'lndﬂlul% Rarkprisesis/dseasenbireiat disaresr, pﬁ)écf‘wgsaﬁh@@phrema

anme@@@b@éa’f&orﬁﬁﬂamﬁl ﬁi@o@&nme@wm@m Mbﬂ)ﬁarﬁwattentlon deficits,
st er

AzhefRt aReehn AmiarBERde s S8R ALs eI  feolesy.
Reynand'srdisedsea injarmitight deudication eSjpgreniy sphdronee, drdiytemia,

hyper}él’?sion, myotonic muscle dystrophia, spasticity, xerostomi, diabetes type I,
hyperinsulinemia, premature labour, baldness, cancer, irritable bowel syndrome,
immune suppression, migraine or pain, or withdrawal symptoms caused by the
termination of abuse of chemical substances, in particular opioids, heroin, cocaine
and morphine, benzodiazepines and benzodiazepine-like drugs, and alcohol.

12. A method of treatment, prevention or alleviation of a disease or a disorder or a
condition of a living animal body, including a human, which disease, disorder or
condition is responsive to modulation of the potassium channels, and which method
comprises comprising administering to such a living animal body, including a human,
in need thereof a therapeutically-effective amount of a purinyl derivative of any of the
claims 1-8.



