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WO 21)1)8/ 116909 PCT/EP211118 /115 3 6 4 8 1 PURINYL
DERI VATI VES AND THEI R USE AS POTASSI UM CHANNEL
woBIlfsh69RS TECHNI CAL FIELD 5 This invention rgt-BipRod/es3c4s

novel purinyl derivatives and their use as potassium

channel nodul ating agents. Nbreover the invention is

directed to pharnmaceutical conpositions useful for
PURINNG. DEBIAEIMES AND THEIR{USE A% ROTASSUIMEHANNKEIder s
MOD@Eﬁ péed with the activity of potassium channels. 10

ND ART |on channels are transnenbrane

rotel ns, which catalyse the transport of inorganic
TECHNJGALAIELDs cel | nenbranes. The ion channels

p?ﬁ%'lﬁ\}d?ﬁibﬁ r Iﬁté%rteﬁ"\%%éﬁ‘&uﬁﬁ/l d@h\‘/&ﬂ‘ \% a'ﬁd fHé?r GRNES BbiaR8ium

and timn t1on otentla

channg a}ﬁ@hﬂaé@g @S@nts B’E&?@Y@rdhediﬂvermmdﬁ é‘;&r eCE?&thrFHL&rF@ﬁeHPCG"
compﬁym@heeseﬁn for the tAddtmeRnoRblidnatist] bBdisERs®RSor Pisdbrss UM

associ%éqrygﬁ‘k h?ﬁlaf\‘iﬁ'lvﬁy&’gwf?a?ﬁwm&ﬂgm%@?ﬁz reSBFaE |hgn of the

menbrane potential. In nerve and nuscle cells they
BACK@BEUUNI? Ry frequency and formof the action
ent a the rel ease of neurotransmtters, and the

d@w@earmelaoa@wtéwmem@rarae@mtelas; whichriasalyse g anspert of

morgaﬂﬂb "anoécr&@\é’ell H@n&an@@aﬂ'fﬁéh&w &ﬁé’rﬁ&ﬂ@%rﬂd"@ate% deSdesses as
nd st i verse i on channel s

aiversd s Tiecgpndiajoe HODEn o eon RO SYARGH FanSissions,
secretioivbéibimeses, \Gointragtioaof muatked, Ktc.channel s (K"), | ong

Qéll ¢ eerﬁ%r\%ﬁ ﬁ&?@g]%%%ﬁgﬁ%%g&%)) %@%Isr %CtHGIfFIC%| membranes
and tfmeabiczamnala(otawatlem|n>entcrbm1|ndhe regietion ofte mamlane potential. In

nervege?]rfbulﬁ’rustzltéeceggzlﬁe ded%gtfeecﬂg @%ﬁeg%'na foﬁﬁ'b?gﬁé ?Q‘?&n potential,

wel | -defi ne channel
the FW@I@%QEGWEW&%@%the greﬂ%ﬁaorsmq @ﬂ@rV&S@dtWéon

SFFtSHg g}ﬁbﬁ&g%r M@M@V%e(@@dme@ﬂe@ﬁ@%ﬂt@h@ |#g6st and most
u
diversendholibrl 165 Rgnaels: Fot %9&@@'%?@9@&8“ Be e ing five large

subfamalies: Moltagssictivated Kﬂ/chm’tmmpj logy.QUirelbtecokt chanmais (KVLQT),

mwaré@@c?t d‘|neg§ ngSﬂ&ESr{H‘l‘gIP@ ?m@ sn@@ a@@ %‘?&Mmcg&%ﬁecq K;ﬁhannels

(Kea).-is to hyperpol arize nerve ceI s foll owing one or

S‘FHSrla?&erag%bﬁnthe@ézerﬁdtl%fed KNcA il tdbn@fs?é’ﬁf‘tthreé’%n -defined

tralns ngh geni c aCtIVIt to occur

subtybhg SRicBoaneSk] ineleAnd gk sedals. $ir ined BIK el to the
singld-Biarnt8l l&@nd&@tbﬂb@'(smaﬂclrﬁernﬁiecﬁét@ arﬁ-‘cﬁBigScorﬁdu&éndeemcjﬁannel)
The K ieand BK AT dabL S 8oHabeE g o° ValRoTrat crigipasens’
tivity, ipbasngoolbgy adistripution medsfedciion.dener vat ed

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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35 nuscle, and the |arge nunber of SK channels in the
muscl e of patients with nyotonic nuscle dystrophia,
wok@gasdooRa role in the pathogenesis of the di sp@ser2008/053648
Studies indicate that K channels may be a therapeutic
target in the treatment of Z4 nunber of diseases
i ncl udi ng asthma, cystic fibrosis, chronic obstructive
renal gigiongdersnaelycystiscid e diseaRe ndlpddenspasing.ovsiraetyve bladder,

urina G}ﬁééﬂtﬁfen%e%l%ﬂdepeﬂﬁlfbw dbﬁfdcﬁlb)ﬁ ﬁﬁé\%ﬂﬁel itis, |rr|table bowel

Y8/ 116909 P rena
syndrgrr%e(g ea§Ve'nt%ﬁsmb93ﬁ PECWQQ}I ﬁ@&@?%@@&r ho@ﬁa‘&@@@e@@a%ﬁeb"’”

ischa@méd, asdHaeeniblnzddediseasy, iagngina pectons| ceeongry hdatddisease,
t£1 ow.obstruction, interstitiel iﬁstltls irritable

traumBHG SN HEY. HRICh GRS Y cePieSPS ) Hemeliigynemory afd
attentﬂmdeﬂmhsyAtzrmmbdedjseasehdysmanorcreaeaamabolepsyc,H%@;nemd S
dlseaﬁéclhfe‘?ght?em%dqg%rau}g?gr‘éﬂ%' dﬁ’ﬂ?r?ﬁao y&ralrFeo ra\Frhythmia

| Sease
hypertgngien,\absgape 8§ zsiresm mY@ﬁ’éﬁtmblSdﬁﬂYﬁWp@'ﬁdxe@tStcé’ﬁb digbetes
type IP'?fyp@klh§ullr@rﬁlaebf§?ﬁat§1r@Ia%@%‘e@aléb{ééﬁe%@h&é‘ﬁéhd immune
narcol epsy, Reynaud's disease, intermttent
SUPPreFsiQRi cati on, Sjogren's syndrone, nigraine, pain,
arrhyt hm a, hypertension, absence seizures, nyotonic
erostom, diabetes type IlI,
SUM per@ | L@?ﬂegﬁ%&en&t ure | abour, bal dness, cancer
aﬂihe pmas&ré in@nsivppesisiesan thespravigRyN OF NwE! ahevERal cnpounds
r i on of
capaﬂ@%f Fﬁcﬁﬁﬂc emifng \?W BRLARES! &sétﬂﬁg %ﬁ‘of R dea@HF%

npounds ating o
cﬁﬁ?ﬁ’f@l‘@,'y dp '@Jkﬁ%ﬂ/@%@%ft QN“‘&’(H\%‘e(Pr@V'd% webwm@ﬁ@,r ivative of
Formiia latog Ihi rst aspect, the invention provides novel
purinyl derivative of Formula la or lbw~ X" t Jn-Y

R X't JnY N;\ N.i N Het N Het Ia) (I'b) an
i somer thereof or aXmixtiiré OfR ts ish Yan N-oxi de
t hereof, a prodrug fhereof, ph maceutl cally
accept abl e sa ereof , vvhere n"Yfs 0, 1, 2 or 3;
X represents \, |or R’ wher \n re resents
hydr ogen, al kyN gyl 25

R‘/

(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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Y represents al kyl, cycl oal kyl, phenyl,
benzo[ 1, 3] di oxol yl or pyridyl; which al kyl,

weyikagdby! , phenyl, benzo[ 1, 3] di oxolyl and pypdtib2088/653648
optionally substituted with one substituent sel ected

fromthe group consisting ofdal kyl, cycloal kyl, halo,
trifluoromethyl, trifluoronethoxy, hydroxy, alkoxy,
Het repyase))tsri hetereeysliesroup selockd fr@rpmyg@mlgl np@;agglyh indazolyl,

benzﬁhéfé’ioF}grlaln?I';gﬁ )ﬂ' \K/Mlchﬁ)?gzéw T8/ HF?@%IyI benzimidazolyl

and pwgg@yb@%$qq§t|&gtgg rgwggréaqr@dlm@%ml ! }e@gggﬁ{]ﬂnts selected from the
group mr@ﬁ@t@igycbf,alkyldlﬁl}ZderXi/-,alkny&fyZ:Idﬁll?&Z@{déalla%cblI@y/lr algenyll alkynyl,
a azo zol yl enzi.m dazo
nalo, {HySRRER R rtoramBBERT iy GBSy sisp D BRIHRS U Brony,
cyangs uniitsa,i anaient ansed-eatbeahyf, r'g M- d|Iaé<ylgrmmprcedrmy$,tpheg1ybfbenzyl and
furan y;‘l kyl, hydroxy-al kyl, cycloal kyl, cycl oal kyl -al kyl,
Ikeny , alkynyl, 5 halo trifl uoromath I

t In andibpraspeRbie inMgRliaRRrovider @Ja;armapwc;al earposifions
compﬁ@h@%eﬁe&we@nomttdf% c@rﬁb&%d amHérJinoéﬁtmﬂyl

N e SEpe b iR alpatpladh e st q?fé%ds%%we%f the
invenfidra foreth e mharnehctteerpda iniédicamendiop the tregtraentedrf eleviation of

ciseaGEP B bisStads FRTBRHIGH i E sk bnelaas ) el Bhna to

methaetbof vaaimentgr alleeiationwé disonterfscr aonditicensueaponsiee ¢ modulation

ofpotggglhﬁ?‘%ﬁné‘@r the treatnment or alleviation of
I seases or disorders associated with the activity of

pot assi um channel s, and to nethod of treatnment or

DETA@LE\DlsULQIszEd'mscrHE{sWENTlmdi tions responsive to
nodul ati on of potassi um channels. 15 DETAI LED

DI SCLOSURE OF THE I NVENTI ON Pot assi um Channel
Pma%ﬂﬂl%?ﬂﬂf'%ﬂ@“!‘ﬂ'ﬁ%ml rst aspect, the invention

prnows fSEadpRee the ivention gwwde@tno\o@SpMnﬁaéﬁubtwésaoquormu|a la or
b X"t Jn YR X"t Jn YN~1<N% / NHet N Het

b RI (la) (I'b) a stereoisoner thereof or a m xture of

its stereoi soners, an xi de t her eof rodr ug
t hereof, or a phar maceutjrcal |y accepbaﬁ?g%$Mt
t hereof, wherein 25 nisO,1,20r§\

</N | SN < | SN

N A
/)\ ~
N N Het N N 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



10

15

20

25

X represents 0, S or NR; wherein R represents
hydr ogen, al kyl, cycl oal kyl, phenyl or benzyl; 30 Y
weo epsasend s al kyl, cycloal kyl, phenyl, PCT/EP2008/053648
benzo[ 1, 3] di oxol yl or pyrldyl whi ch al kyl ,
cycl oal kyl, phenyl, benzo[1 ‘B] di oxol yl and pyridyl are
optionally substituted with one WO 21)1)8/116909
substitgemtrpacted grom it grasipacasistingudial kyl uewaioal sy ebeledtriflueremethyl,
tr.ﬂuomﬁe%styp n\éd?aﬁg( SAikéMd;, elafb Kitro dhECARRloky! . hal o,
trifluoro trifluoromet hoxy, hydroxy, al koxy,
cyano, nitro and am no; Rl represents hydrogen, alkyl
R' represehtshydraddsy, alkyon aII{i))dyleélk:fleéhdﬁsentS a heterocyclic
group sel ected from pyrazoly i m dazol yl, indazolyl,
benzi m dazol yl and pyridinyl, which pyr azol yl,
Het répreseidslayheteronyaliolgydoyp selnziod fdarqyyazolgnamigaezokyl, niydazolyl,

benziftifath ezatdpt%&}mﬁﬁmv‘@h% &80l i ﬂﬁﬁia‘é’b[ﬁ ﬁ@‘%&(‘f@w HERLifhidazoly!

and pwdmakgr%w@ﬂtltut@siéweaqumre ttrp@$ w&hkwbsatueﬁ s Selprigslirom the
groupaédﬁé@ﬂn kgl Iderbkj/-fahKWré%RidFWI cgdlcbéwom k)ﬁeéﬂkeﬁyl alkynyl,

halo, H’%‘Ippaor%gmymnf( WH@%Q}@OEW@F&V alkoxy, alﬂo%y carck}/onyf) carboxy,
cyand\nreli awhikp| ammaeardnynny N-diatighpmindearydnyanshenyl, benzyl and

furanfluranyl. I n anot her enbodi nent the derivative of the
Yhvention is a purinyl -pyrazole 15 derivative of
Formula Ilan or Ilb ~~ X" L Jn-YR X" Jn-Y NN %NN

NInFéIZotNeR@m'NoH jment) PB errlvBtlvpe Bf tHe |h?épttquﬁ ¥a Burinyl-pyrazole

st ereal soner or a mxture o
derW%W@r@f%’G\%ﬁ@? o4dloN: oxi de thereof, a prodrug thereof,
or a pharmageytically acceptable salty thereof, wherein
20 n, X, xFBndj are as definedc-aboVgsy and one of R2,
R3 and R4| represents hydrB en; and the other two of
R2, R4, i ndependentyN xgach other, represent
al Pydr xy-al kyl , cycloal I, ¢ycl oal kyl -al kyl,
al K nyly hal 0, t rMf Lbr g thyly

tri f'\f uor (N“ret htblxy \h quoxy Nl koxy, ANCOX %war bonyl ,
%N_oxy, cyaMo am no, am no- cLb nyI
di al kyl nok car bonyl , phenyﬁ yl
furanyl . R R® e

(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



I n anot her enbodi ment the derivative of the invention
is a purinyl-indazolyl derivative of Fornmula Ilia or
wo bdoB1Wov21) 1) 8/ 116909 PCT/ EP211118 /115 3 6 4pSr/ER2088/053648
-Jn YR X LJn-Y / NNNNN"RANNN=R4 R
R2 R2 R3IR3 (llla) (Illb) & stereoisomer thereof or
a mxture of its stereoisomers, an N-oxide thereof, a

prodrug th of , or a pharmaceutic accept abl e
sal t therk%i(erel nn, Xgl, Rlx% and R4 are
as defined above. 5 In anot h\er emjodi nent the
der | &Qf the invention N Nyl -indazol yl
de/vatfve Ef Formul a | Va o\l X" In-YRL X- LJnY
N DN N PR N:: N,N R RZ Rz
(1va) (19b) afs ! i
Sker eoi soner s, =8
or a pharmag®uti c¥
n, X, Y, R, R2, 18 et}
I n anot her enbodi rre'ﬁt the derivative of the Rnvention
is a puri benzi m - dazol yl deri ve of Fornula Va
or Vb X" n(¥lja)n YRX L J nyY \I@FHRI \' / N~Y/NN
a stergoispmerheareqf BNr @ reixRire aRits stere0|somers an N-oxide thereof, a prodrug

thereof, or a pharmaceutically acceptable salt thereof, wherein n, X, Y, R", R*, R® and
R’ are as defined above.

5 In another embodiment the derivative of the invention is a purinyl-indazolyl
derivative of Formula IVa or IVb

gmer t her eofN or
xjde thereof, a
accept abl e saIF;2

Z’Z
Z’Z
(AJ

(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
\
XN N | XN
/K( N N//K(/N
R4
2/N

(Va) (Vb)
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3 R3 (Va) (Wb) WD 21)1)8/116909 PCT/EP211118 /115 3 6
4 8 6 a stereoisoner thereof or a mxture of its
wGb@Ba09sPNErs, an N-oxide thereof, a prodrug p¢ter®odes3648

or a pharmaceutically acceptable salt t hereof , wherein

n, X, Y\ R, R, RB and R4 @re as defined above. In

anot her enbodi msnt_ the derivative of the invention is
a stergojsamenytherepf ptapixturg of ésisiencpisenedrs Fan N:pxideltheresf, a prodrug
therec\ffi Br 3 pf‘?érm'acéutrba\é%%c%"eptlatﬁe falt W‘né\'egg @\é@éé?ﬁé{) n, SN(()/rr\é r'\RRERZNR and
R* arg ﬁﬁrd&fif‘e ,abgveﬁ xture of its stere0| soners, an N-oxide

t reamsther anmbddﬁa@t thelsrieative of the iphentise Bud pnﬂhylypyndmyl
derlvajccecpf&abrleas?a P/]a%eof wherein n, X, Y, Rl, RZ,
W& Eﬂ“é é 86 ed above. 10 In anot her enbodi rrent
the deri vat of the invention i conpound of
For nul a I%ﬁﬁ%ot her erHaodi mert” |t hevderi vati ve of
the invention is a conpound of |Fornula Ib. In another
hhe derivative N ,\pventl onis a
15 FoRmJI a I n anot her enbodi nent the
,-\ j of Formul a
podj ment t he Meri vati of, the
vention is 4a poand of Formul a ,R Ila, |1b,
ITTa, 111b, IV Vb Va, Vb, Via or , wherein nis
0, 1, 2 or 3R20In anot her enbodi Rént nis 0, 1 or

2. In_another_enbodlnent nis 0 or 1. I n another
enbodi rrent(\ﬁajs 0. In another en‘?\gfy)rrent nis 1.

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*, R® and
R’ are as defined above.

In another embodiment the derivative of the invention is a compound of
Formula la.

In another embodiment the derivative of the invention is a compound of
Formula Ib.

In another embodiment the derivative of the invention is a compound of
Formula lla.

In another embodiment the derivative 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, b, 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 0.

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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In another enbodinment nis 2. 25 In another enbodi nent
the derivative of the invention is a conpound of

wo oroBtie@09 1@, b, Ila, Ilb, Illa, I'llb, I'Va, |MII/ENANS/053648
Vb, Via or VIb, wherein X represents 0, S or NR;
wherein R represents hydroggn, al kyl, cycl oal kyl,
phenyl or benzyl. |In another enbodi nent X represents
NR angifier embpoRimenripk eerasentsyNiRo yeéereindRkgpresents hydrogen or
meth;@)":' oal kyl . WD 21)1) 8/ 116909 PCT/ EP211118 /115 3 6 4 8
I n apot her epbodi nent epre§ent NR ; wherein R
r BpRRRIBRE §mb§36m%r?<6$preﬁ%@ 1% Mot her enbodi ment

Xlrf@rmtaeeetrmluméht@( réfitesemts @not her enbodi nent X
not her enbodi ment X represents S.

nts
%'?1% fie ?mg’%%?’ﬂe?g{e'%{eﬁ%tﬁgems NH. I n anot her
eIrbambthenerrlbdemIemtlxlmpreeems NHe i nvention is a

@r%’rﬁ’c?{@gr Q{I]boﬁ Q?'I’Tj\}ﬂ 'o%rlv%/ﬁ%e bmﬁe lthm@rI s cJ)rlnhBund of
FOFmIa'IaIJ?I b, é'?cl'bal”@yi”b p¥ianiio, Vise Yoo via of M'Q)M%ﬂe'rb\/ represents
alkyl, RYElogM ?M@n?h b’é'n%MI @)&Jo%'olﬁbklndﬂhﬁ)h}’dh aIIk?I cycloalkyl, phenyl,

ez APl B Srbrm sy GuBLb BHBnE st seecied

from theqrpuc eoasisting of efkyaldyszloalkwgiaiaj ﬂmﬂﬁo:ﬂdméthyl, trllfLuoromethoxy,
[ [ onet hoxy, ydroxy, al koxy,
hydro%g’a%%&%ﬁ%t%ég Jﬁgoaﬁ%%r%{ % anot her enbodi nent Y
r bparatbar embpdinantky repreaents| Gy closatiab] aheiydi kecaioy1 , 3lstioxolyl or
. D) I I I ;
pyrld@%\{gh@ﬁ phéﬁgd shd %pﬁ&?’l ar@'bg)tle}ﬁéllyﬂ%q%ftﬁte%%ﬁﬁgﬁ%rs)grt%s’%lwgnt

t1tut l"'ect e
selec@d(f[@mdagg,r@lﬂp ﬁ@nggtlm R{alkye g¥elealkylsihalgydriuoromethyl, trifluoro-

methdxryl hyu@fxynﬁltkbw cytahbfhlﬁ@f@nd aeidnexy, hydroxy, al koxy,

et emBoBaaiy robsREnG Y chaod A sty Slstoxolyl or

pyridydywhidhl phentyi ahd pIyadyIIareruﬂ)tlpylallymbartate@mnﬂmoabIsyjbstltuent

select%ldbf%rlnttHég L¥}5 Egnﬁgﬁq@ﬁpﬁélbt pﬁ%rtlctcfl“:é}'*IIGE)‘?quIf &%Ic} r%I%d trifluoro-

oup con uoro
meth hIoro and trifluoro- 20 nethyl. In another
e[Fp tﬁép%mpgggﬁéﬁsﬁ%ére%ﬁﬂ Q%I_cI@éIIkyI P&Wemy benzol1 3]dioxolyl or

pyridsg'ffw IPheny! 8pd .paﬂathresqp&@naumefaswm 4 Witk opgngloin particular
fluoropahlor€ bl Bfomél uoro, chloro or br orm I n anot her
g é)rgclr F@fm Bﬁ@r?tsf?égrgé rg%?q%: alkwl nD I,meernzo[I ,3]dioxolyl or
pyridgnbodi nent Y represents cycloal kyl, e.g. cycl opropyl,
CHELRRHEY 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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cycl opentyl, cycl ohexyl or cycl oheptyl. In another
enbodi nent Y represents cycl ohexyl. In another

webiedigyent Y represents benzo[ 1, 3] di oxol yl . 3RcH/BP2008/053648
anot her enbodi ment Y represents pyridyl; which pyridyl

is optionally substi- tuted@&ith one substi t uent
selected fromthe group consisting of halo, . .
t In aneibepambegdiment Y represeoiser ; wlyigh ®henytis @psiagally substi-

tuted W"ﬂwr&]e élﬁbsﬁllﬁ%ﬂ}%reléifi‘@@%ﬁ?me rob?lfﬁo‘?fé%'ﬁhg d?Wa'Idijlﬂuoromethyl

Bg I's optionally substi- tute
Cyanq, ﬁ"tﬁ%? sl 9 fluoro, chloro or bronp. 35 In anot her

en‘bmbtﬁeﬂémboﬁﬁﬁérﬁsﬁFé@rewmsqmenyv\ﬁwmbh pYiehglyik dpsionally substi-
with chloro. I n another

tuted gﬁhb ﬂglh%/papf’ﬁtzﬁgr@%érﬁ: gglﬁ’i}? PBPTOm?n anot her enbodi nent

Yirr aarpntbeea[rﬂaoﬂheelyﬂ Y reyriesantshaerlyl;ivehiopphenyl is yoptionally substi-
tuted%\Hljﬂ t uted with one substituent selected fromthe
up conS|st| ng of halo, trifluoronethyl

th analbeoaRbREITeRty b FRPTeRSRISPNERY st tedyith fluoro.
2k dnéthéAERRRdPRENErAddrbdBntsldieny; GNHhcﬁ ph%nws JIpBbRSIy substi-

i nent Y represents phenyl; which pheny
tuted %n% Cg]l,qﬂ 'y substi- tuted with one substituent selected

f roamdther gmbagincemtsy sépragents grany| stibstitlitearwitrethiplo.

- Rnft S BeBRGRT A Sn@AFIEL FIRTEhERs ppieoply suosti
tuted Withdtidoremethylal o, in part| cul ar fluoro, chloro or

erf%ﬁ’othhgﬁﬁb%Hnﬁén ?g J%ﬁerrﬁlpé@@ﬁﬁut%dﬂbﬁﬂflﬂ’uoromethyl

I's optl onal
| I @& ﬁé?”@@%ﬂ@'ﬂﬁeﬁf eWeﬁ@de@@% wheh phesyius aptigpally substi-
tutedw.mibyfah@oro I n anot her enbodi nent Y represents

h { tut ed
P Athet CiBOaTSEN, rerdeSBis e s utsp ottt bebd!
prearydtheubsibodimedt Yirépresbhtsrghenyly vemol ipbenginb atiorally substi-

- sents phenyl; which phenyl is optionally
tuted g’lﬂtbqﬂrs tuted with trifluoronmethyl. In another

elfbanpthenembodiperisé nerreparisyihenybsubstiiuied with hitro.

trd T -
I zﬁr'métﬂépgﬁimem?nt m%@ﬁégﬁ%Wenﬁm%ﬁ?ﬁgpyys S(’)lﬁ)*tjlonally substi

W.thr esents pheny
tuted &Mt h cyano. In another enbodi ment Y represents
phﬁméthéubmbbﬂuh@@t Wré;t?e@éﬂt@%hdriyl sunesthetedemtrodimmnt Y

tﬁf sta‘re} r’rﬁ)oﬁpﬁeht é&%sgﬁt%n%en optl onal Iy substi -

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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20 I n anot her enbodi nent Y represents phenyl
substituted with nitro. In another enbodi nent Y

wo epsasRem s phenyl; which phenyl is optional | ypstbseions/s3e4s
tuted with am no. In another enbodinent Y represents
phenyl substituted with amrfb. In another enbodi ment
Y represents phenyl. 25 In another enbodi nent the
alkenyle plkyayl, helo triftupsomeitas rignoiosnethesysgursiexys falkaseys alikoxy-

carboh?l’b c!a\FA%o | 8yarld, hitrd, drfinol bH?no {c¥fbo r¥th\/ I\Néralk?%n*(h@c@!‘bonyl

ein Rl represents hydroge
pheny lR%W' é‘PQJPranlyh anot her enbodi ment Rl represents

hirdamstaer embodanenttae ol@?rhadw@ﬂthetiﬂ:vé@mﬁre%@bém@bwh of formula

a or B R 81 Shp et TPl Posd R B Becti Mofpyapoly! anc
pyridieyth edhicrepyraRdlyt epd eysdiny! awamqamhtbgiltwo drrmanedirhes with

substﬁmﬁ%ﬂgis@%&eﬁoﬁgﬂ :@%ﬂﬁ)s et 9 t%L@Y hygéé»p/ QW(% A %‘io trifluoro-

methsén@:lb@xyr@hltowra@nylv attioy @”UHOI prenvheedfu@yl.s a

cmwcﬂer efnbbgfmyhﬁhelo@r%ywo; W%elh%ﬁ‘tlchﬂs é e@m@aﬁa ®f formula
ecte romp

lic
12 or Dol oi Sl BP e oA Hete GGV /A ORR P e YDk and
pyridipylr; ammbyramﬁydam@ pytidinyhdazatydtituted éwaiorimiezdirgés ante

subst e Pl ot Rl erlibrbonPng oy PBE taReTatbigheiu. nivo,

aminglaog phenytir oxy- al kyl , cycl oal kyl, cycl oal kyl -al kyl, WO
Znéﬁﬁfwéﬂﬁ%%dm&ﬁﬁéjd]emgtlﬁé65th% |ﬁ¥€nt§)n 3 é‘k&‘ﬁ%bnd of formula

uor omet uor one

la or Ry whexsin HetKERIESeaIKBXPIeTORYt5rgIUP SRIRsIRY Trogy BgZolyl and

pyrldlm/lt m,lcrﬁmrﬁﬁolyﬂﬁhdl@yﬁgfnl?%w substituted two or more times with
car bo

substughis sElecie TRB1 s SronaeaMsISIRS LA PPy oromethyl

i mvamdthenembodimenttbeddrivhtife ofitieainventien Bra tdmpound of formula

la or I?fhWhGé'r&n 'Trfét re Pés%ﬁ?éqé%e?ed%gtﬁfcoﬁﬁb s‘él&fté’d‘ lof‘rfbg%%sell and

zol'y and hpytazo
pyridipylg M«h\ucﬂiypyrazelybab@tpwtldmfualta/\wtmtltwﬁd éwommorw tirnes with alkyl.

SH'Pérﬁéthé?@Fr%o%ﬁh?ﬁtttﬁg cferrﬁ)ﬁh\t/é‘%f HOHRe RIS sS4 b8|91p6fmd of formula

r oxy-a 0 trlfluoro- net hy al ko
la or I, wﬁwle#%dﬁpreseﬁﬁ Pwazawi Ak StBH@H;IWOaQran{ﬁ Hﬁ?ﬁ W'ihnalkyl
aroaisthe eadAH IB@tt thEelediobtivabf e ialettieh isny C@linpoUnd ®f formula
reln
12 or B, SAEEEH et TentsRemR Dueraiv) Sulitu e eaies wiff atiy.
pir arzcoihgr ealbodlmgmhtderqerivamm ohtheyinaeiotign issandompound of formula
la or IVBVU(S)&%? uen d gr‘ﬁ%ﬁ@é %M%%GM %\ﬁb&ftut@jrtﬁ/o t'irﬂ§§v\>ﬁ'ntrﬂetpyl

roup consistin
alrkgnothaaembodiment ibe siesivaiive oh ipvention 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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am no, and phenyl. I n another enbodi nent the
derivative of the invention is a conpound of formula

wd 20Ba10009 | b, wherein Het represents a heter ocyct/Ep2008/053648
group selected from pyrazolyl and pyridinyl, which
pyrazolyl and pyridinyl arelQubstituted two or nore
times with substituents selected fromthe group
c bn@nethphgmbodian&yt theigrivative of thef inMentireists compaund of formula

la or I%n%@?éln%%b%hté B)‘?ra%ryl ¥@l§ég}f€te@ft\/\foht§‘r hBNEhE8 RithSsubsti-

ound rein Het

tuentsr %%'?8 f%mathﬁ&%%E?@$'?W%PB@'5V%@€B@'&§ from

P adsthigh embdbdafemythe denyhtivevbt e inyestion ila adhpound of formula
A CTRERR N 3

12 or B Ere Hél BpReERls, by sk el Rl ol iES wih'slistiuents
selecieavieoitbe groumconsipingndf alkylf anarbél@. | a or | b, wherein

|

Fﬁaﬁ&ﬁé?ﬁ%ﬁﬁnﬁ%@tﬁ grdéé'l n%H\ZéBT frté‘ |ﬁ9eﬁl‘é&1 a@%gohb%?formula
la or Ilbhé/hlefﬁl'@ﬂ'ﬁtdﬁpf@e@t%@ﬁﬁ@@gw&iS@bStft@mmE?e Wﬁh gubptituents selected
from tHR&jrel cHﬁ&sflﬁ@b‘P%ﬁ@t gn@yafzol yl subst Iht uted two ti m9f5

%anﬁgeﬁﬁmﬁdme%ﬁger%wﬁvw 5 Rpion & % pomgotina Of formua
la or Mheherein Hldaé.t reprEsesenprapylyhzobstitutedieio timésdnthysmb‘stl}mts

t : 0 i vative o

setecté foihibran Porhar b ARSI FabRlRetRL o 1 b

\Aheamther—lemblodnnelstethesiqwaa\ze) pYthesinentiarutsericompesnd of formula
la or Fb' mr%t%tQ’Etﬁb’ésenwpﬁ%Q éu@émgf@fd"ﬁ%ttllrﬁ@§%tﬁréu‘b%mu\éﬁts

Selenig AP O DO SOT U SH s Sray oWy SIBRL | Lot o ohr ee

t Irf@ﬁot}ﬁ’eﬁ Brribbtdhﬁént the d?{r\i%h@é o fHROE EBIN Isf‘é?compound of formula
at.i ven

1a or 5 Wi HertepiaSntapyaenbbsube BuisoBoges bib 2 belitests

selectteddr@n thegeoup ocessistindohalkyl. aridwalekomymerbmyihom ment the
dﬂéﬁ&bgygm‘% rﬂgntjl_l@%ed%wvgﬂvé8 ﬁ'ne Roe t'T’c?Hj‘s %r%i)gphﬁofformula

re resen yrazo
la or lbwwhereindiet repm@nw Dwatzoiyf Bumtttutesistv\mttmw wnthrsubstltuents

se|ecfé@0mﬁrths§?&9b EBMdisiifiofigky1vad el Lhe | vention 1s

a conpoun wher ei n Het
rﬁeﬁf sMppAipeithe depyat 'Y%Péfs!ﬂet e Rionis & cpmpeynd of formula
la or w Whef‘elh Hst rbpre”seﬁw@yraeﬁtyoéumnutema/odﬁﬁeyaﬁth\/e@b@futuents

| {meflnvntlonlsaco I?I f la la or Ib,
selecilran INeQroyR PRYEINS ﬁ@ ééz‘?ﬁdy Urdl¥stituted two or

n’mecbthareembotlrmemnthe devidatiig @) BelihegrPSTd ERapbutd of For-
mula %1ﬁ’%%llg ﬁlb8 v&%b”v%r‘%ggia Smﬂ?'m?wé?élnt&?e ?PIQRW%NC?R repre-
sents\rydregen; H@td the;ﬂﬂé%retmof@r é?zo-?lryd RS indepenstasdyaksash other,
repre%t%lﬁylnlﬁ?drbk&%ll@mtb%ﬁ%allfgf%%ﬁeﬁ@%%{i)ﬁ a[kéﬁ bfk?nglr AR, tri-
uororFRlRHS TR0 ORIt MO ke ol SIS ARSIl Gh TP cyano, nitro,
amind, @niitbacarborhyd, NN-dislkykemieiorcarebnylephesgnbenzyy oafurayll.

Sfﬁbgﬁéthg S%bo%éﬁt Brie &f Iﬁh Ifﬁuéjnsot hﬁ lr"&prggents 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.
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sel ected fromthe group consisting of al kyl and hal o.
I n anot her enbodi nent the derivative of the invention

wo 2008/1¢090pound of forrmula l|a or Ib, wherein HetT/EP2008/053648
represents pyrazolyl substituted three with

substituents selected fromlfhe group consisting of
al kyl and halo. 10 In anojher enbodi nent the
dky anether embpdirnent aneeelt RoiR'i anchRe sgresaatsdtydregeniland the

otherit\ﬁwo) OF RPPR® whe el Wwd’é?bnﬂéﬁﬂ)ﬁéﬁé‘é?n BiHeR Z@pYds et iyl L SRR or

tinmes wth substituent's selected fromthe dgroup

furanWonsi sting of alkyl and trifluoromethyl. In anot her
enbaﬁbtﬁgﬂé?ib?dirﬁ@rrtiorﬁld)mzﬁf arteeRf reymetsiﬁgt{s Hy&lrégen; atnd the

0 ® 4mu or erein represents
otner S BY 1" R0 T PoBeanBafly Pheedipli Jbtesa T AIE 15

skl anatbdr embodtrhentpreupl ROR artd R redreaeitgl hyainagen; and the
- b 4 i t j ' f
other g R B R PR e ey Pl Yo e ©
wiearetheHembog perteafitae fryvention\alk\d nerresentsenetiv ti nes
o Ingpee e SSheu A on L pRene gage L o
RIS R A TR
f szm@taer efhbodiment! df, theheregitionHHetio rmreeeue&tc,ﬁlmr 32 ?I yl
s th,. i tuent s el ecte rom
¢ REahobh SRuitubitthe sy 82kis BREMGRn RFn"2not her
(4-Chiarbeatienyht[2t (Beb-dmne thyit-pyrazof- 1 tyhed-matbyit 9fdpuris-Gryl]-amine;
qyr )P J A4 QXy_F € _ Het | e . t
CycloRERMIEG Uil fago 1 30t et b Py oghpeen: <
(4-Ch§€9é&teéwl)f[Zdﬁpﬁ-ﬁén@thMb@yrééﬁ%ﬂ W frgreshylaf ’ypurigrryll-amine;
(4-Ch{d+‘b%3_h\én-yl)Z[Q-(st-arﬂﬁéthﬂ-pﬁlé'ﬁgﬂﬂ tF@-etHrW-gl(lﬁbUMﬁIa-?a gﬂfine;
Benzql; IRKD By TS ST -,“p”w,%zf’olvi-ﬁ‘i-;?r%wE?Hmi&rszuaﬂaine:
6-(4-@iﬁIoR£2]E)hé¢3ylaultﬂarR4)-2QBJ‘5@dinmnylspywmldg??eg-mwl#ﬁi—l—pul'iae;

[ 1 oA
12-(4-EHrB 3 ety by RSt iy ) SDIVRRD SFPbUY By R SRE Bhenyi)-amine;
[2-(5-Epmread-rathdidyyazol &l-kg@ymetryil©yhipurinigaylb(4-chioro-phenyl)-amine;

[ t -6\ i ingal koxy,
Cyock ARTEne  Sripsomh gl Y.
12-(3. SR stk mseasal: 1K) R e e i - Wik BugTo-DRsy amine
(4-Chhﬁg@£4en<yl)f[m(6wtbiméthé/lapi%hér-1 @E@w@d&!ﬂ%lhm#ﬂﬁ-a??l,]-szmne ;

n r e S ogen;, an ot her :
(oo g2 aEHERabNE £ B0 - EADRS Shmuro ) ufpuin ey
aminggl kyl , hydroxy-al kyl, halo, trifluoronethyl,

o Wl L . ] ]
2-(3 S e A T 20 SR BB e i PRy penyi)
amingne of R2, R3 and R4 represents hydrogen; and the
TR B O B
(5-CrifrOgr T 20 ot oBoty Prezebd A P ERE OB RiriT &y pamine;
(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;



I n anot her enbodi nent one of R2, R3 and R4 represents
hydr ogen; and the other two of R2, R3 and R4,

wo hadepepoent | y of each other, represent al kyl, p@bherobs/0s3648
or furanyl. In another enbodi nent one of R2, R3 and

R4 represents hydrogen; and12he 5 other two of R2, R3
and R4, independently of each other, represent alky
[2-(4-Chicum . reime by rzel- Toflk Same kg - R fribrl-ephiotsHbenyl)-

amindlydr ogen; and the other two of R2, R3 and R4,

|'ndependent | ach other, represent halo, In
(4-CrlgTarREnY BB e e BrRNEDH-BM Aok Y iy el-amine:
(4-ChrebipHeny!)HR- (arfgtdnez ﬁ@mélthymiyraﬁomhﬁ)-lgwemw-gw-@uﬂer-B -yl]-
represents ethyl. 10 In another enbodi ment of th
aming; 'nvention halo represents fluoro. |In another
1-[6-(ér@iddiavphenydéminm-9-methyli Dt pluiaine?- yk}fﬁ &@Gntléll-tpymzole -3-

carbokgllc%‘aﬁré%yleé@&d' ment the derivative of the invention

[2-(3, @ﬁ'ﬂﬁ"'fwomeéwﬂw@@'ﬂsylessdmemwﬂ pyfiBoy!l-4-ghipro-phenyl)-
amindy! - 9H purin-6-yl ] - am ne;

N-2- S RGN Pl R SO TR | SPYB b Bzl P bt

{2-[6- (Mmdrorm}qmiymmlnb)-mméﬂwﬁgw-pmm)'zl-ylpﬁrraemVHHym)raZolF@tyl}
meth zél 7H purin-6-yl]-am ne;

Chl or o- phenyl ) - [ 2- (3, 5-di net hyl - pyrazol - 1-yl )-9-eth
[2-(3,§1Dioatmydmynass! yil-y)-&fi-perin-6-yl]-phenyl-amine;

[2-(3, 5%] Hy )/#éiBfoll |§gy 2- %Tﬁ&y%tﬂylwm}bhnﬁw A7-phedyYaming; or
6, Ly

a Ster@O@@n@ntBe@oﬁ BBAYT gturﬁaqwtp)siqrepﬁosn%rﬁn@m Ay pxigetaersiof.ja prodrug
thereofy b} awm%hbuﬁ’é}hl I@LHdc@Qtable salt thereof.

[,g\w]comp % %6‘?% %ypgye;%ztﬁg emgoalments degcrlbelé- t?ereln is
cons@@*e@?xmtﬂnhd)h@s@ep@bhﬁe mesenbinvéntidn .- 9- met hyl - 9H puri n-
6-yl]-(4-chl oro-phenyl)-am ne;
3, 5-di net hyl - pyrazol -

E§C| gﬁ%: |2§
Definifi ? t yl ] -ani ne;

[ B+ the, conDextedf Hiyis npnyerﬂml haleydar)re@entstﬂqdreQdﬂhlpm ibme®oydr]iodo.
ﬁﬁEﬁ: db‘?\rt&(t%?ﬁ‘l%é)n)i egm alkyl group desu%‘nath ] \falsnt saturated,

strmgbbpg,bmghpdhyﬁrm <_|>n ghaweThe hydr ocargon chain preferably contaln of
10 from Me fhtig hfée?mémbh a&é’mé%c%?mdémyas fa/b RYMEGR tolsiX lchrsor droms

(Cie- TIEy( @r@q g Wluaqﬁg%}?ylll%o ?ntyl rﬁﬁ%ﬂr‘%ﬁ%mrm%ﬂxh I]1exyl and
isohexyl4tt andthepemvetmyéntdieyl yepresentsng C14-alkyl group, including butyl,

isobu yéﬁq %HQ'W"@ tyglr?{nﬁé’reﬂlza but;Xll)n norfﬁérhé%bggl'np Ht! o'?thls¥rll\1ent|on

alkyl represents a-Qyralyingreup| Whick-m3y $n garteuteyibepyetno) sthyly pyopyl or

met hyl - 9H purin-6-yl ] - am ne;
15 |soprop%1chI or o- pyridi n-3-y 3, 5-di et hyl - pyrazol - ?1
ain

b;LWgtqgntegnféms,lm]\zemtgqn]arhﬁiqﬂ(ﬁ@yl group deS|gnates a carbon c
conta[rﬁnd 8n& oPinidrelid Lty b@ﬁ@é |ﬁcMH)ng9dlf@ié§V ltrl-%h‘eQ Wnidpdly¥hks. In

anothef/ pw@dﬁ@gﬁ&ﬁ%e@i&%ﬂﬂ IrouR 9]‘ tg\[% 'H}S?ﬁ%h%ﬂPEg‘?ﬁ gly {rom twolto eight
carboh2at¢@sFChlakemyl ); pyg. dooh +vo to six carbon atoms (C,¢-alkenyl), including

20 atleag g&%%ggﬂﬁ%t%iqqogkh %Hbé@r%n{gédlﬁ%ﬁme glﬂbﬂﬁ group of the invention is
ethenyy|1)092nmopgahylgﬁ+ pArrarB-buignyl, pdndbuignyhm-na:, 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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(4- Brono- phenyl ) -[ 2- (3, 5-di net hyl - pyrazol -1-yl)-9-nmeth
yl - 9H purin-6-yl]-am ne;
wd %08h100- phenyl ) - [ 9- met hyl - 2- (5- net hyl - 3- t r i BETRPROPO53648
hyl - pyrazol - 1-yl ) -9H purin-6-yl]- am ne;
(4- Chl or o- phenyl ) - [ 2- (3 5- dilét hyl - pyrazol -1-yl)-9-neth
yl - 9H- puri n- 6-yl

ynes @ﬂd ORlYoYRESH HR ﬁyp;he[r @mmmmenizﬂ(esalky@yltgr PuR Ohine Hyeatien
comp rléeé/bffr&*ﬂ'tWtbrél ht}’édrb@ma&ﬁns\(@zgébk%égll)léégfwm two to six

carbon%/ o g oDy I e Bbickot DaRTRIEL )T i es Ao

ment mepalkplwl)groamomme invention is ethynyl; 1-, or 2-propynyl; 1-, 2-, or 3-buty-

o o B ERRISY) L% %h%yhg@(@srswam,prsgy,l PN %5

hexyry4,-atH, aﬁwxpﬂe/nyl or 1 Py eXairinyl21y12-53mdt h§H onfrheptynyl.or 1,3-
iqn- L] mi i

heptdY}) T%(Weﬁ %Yrgerpgfr" T¥1 % %30,)4 gene@%ﬂ 8Ctynﬁ|r |Orr1123 %t]d_lysn_yl, or

1,3 5'96 tRyMyl 10l ﬁ’yﬁgﬂﬂt@ rayN¥lar boxyl i ¢ acid ethyl ester;

[ Br the., dorféesgt dfrtrmfshmmmtdm driox @m}l gtoup deS|gnates an aIkyI

group,\é/sté ?%er% @/\fﬁs &bearz%gral%w(group iS SL?DSQIt[]Uet Mlv?nth 8he BF more

hydroxy Ig)'olﬂasr&@mplﬁ-bbhydmxﬁ—aydﬁl gbmupseofghé, idverhtem inelude 2-

I
i PR ory ceon Ay ag i A0 STy
hexyl- met hanol ; [2-(3, 5-Di net hyI pyr azol -

y %ﬁggc?' é‘it'd?‘tﬁls%\}errg@@n%/ RGP rguRed%s (g(nates g (iyd'% |gl_kyl
QFOUPprfPfﬁfQ’?JX/ PPD*@HEW ﬁﬁﬂh@re% %@@P@Bl%@fﬁ‘ér(cb he@)éfﬂﬁa'b}d) €.g.
from mré@ ¥ digat ﬁértjoh?atéltr@r(@ lg—“c‘yﬁbléﬂqyl)amggllxﬁﬁg @9c|bbﬁ6pgmfoycﬂ>butyl

ereof , or i
cycloBETy, EHeipbERY S0 tnig ATl aoet: S8et. i B8 o i carbon
atoms(adcyoiodlkyl ) éscdudingctycpeopyl| syclotutsi, dgclegeniyt Bnd ciyblehexyl.
Sﬁbﬁﬁ% (g %}eof‘?}[n|§Srﬁvnént|o'ﬂ\’§8¥él8glk¥ aIP?I %Héléhlt rg?{gt?s a cycloalkyl

the’ contex
grouprasheeled sboveaovitch extloalky! @iosipos @ubsw&d o antalkyl group as

also o%‘?l%e)gbo% E%l?lpléisv@frﬂ)}c%ll%ﬂ A yr%l%s%'ﬂhg‘%ﬁb&ﬂﬁinel%c%de

I val ent sat ur at ed, stralgt 0 ranched hydrocar bon
CyC'°EﬂQ&VWetﬁM'eaWﬂ/9YQJ€Bﬁ°@&? R¥ai n preferably contain of 10

frrﬂme(mjht?ﬂ cﬁltlﬁllbtlm&i)htmrétmalk@k??ﬁ% &deé?naﬂels%ri ;alleyl @-“group,
ne I X, Calr 0o ato
Whereé'i‘ L?\DM)'S ?%ﬁﬁﬁma B\é?rt amP'%é’gﬁ{“;ﬂXy %é B%thﬁe invention include

methagrandethopent yl , hexyl and isohexyl. In another

IR BRL s inRRTBRCNT BBy (it Bl 08LiBHBres an “alkyl-O-

alkyl- tgéoup,amem glkyl Is@wﬁtmam&mmﬁle%pf allkpsy alkyl groups of the
inventi® i@ Imethoxy-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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al kyl represents a Cl1-3-al kyl group, which may in
particular be methyl, ethyl, propyl or 15 isopropyl.

wo ookhtsogont ext of th| s invention an al kenyl gpOUPRP2008/053648
desi gnates a carbon chain containing one or nore

double bonds i ncluding di -dAes, tri-enes and
%_enes anot her enbodlnent the al kenyl group
lsometrﬁ)e hwementmn behysiesalissush ispmers aod tapyenigkitres faersoﬁlncludlng

racenﬂ&%’g@t (&2-s-al kenyl), e.g. fromtwo to six carbon
ons (C2-6-al ken i ncl udi ng 20 ast one doubl e
ﬁaemﬁq] TORMS Gy %Féﬁ%‘feﬁje'ﬂfo F‘r‘?eol%ti%iﬁ? HPQ &5y b'f‘OWHénethOdS
and tecmrﬁqlb ] iewmn@wa?meepératmg thée dlagperipeneric salts isDy We of an opti-
ut en

cally %ctngae%é,l and Epeffiggg ;ﬁr& gﬁb?al%/OQCtlj{e?rglnﬁeg?gmundlby tr§atment with
a bas8- Anaﬂler!methed Jororesohvotg Erogimates irtp 3he opeogllantipodes is based

upon En?béétgghﬁfwo%n ah og éalgbcﬁlvg%gt?&' Ra':@mﬁt{‘ggrﬂg%ﬁd‘é of"{pe present

roup des
inventien ggn Efﬂla‘hbﬁéGS@&@%ﬁHO é'h%ir ﬁpHQﬁitaéitlﬁpag&cﬁ}Q &y fﬁ@ﬁt@na| crystal-

lisationf offd- Gbrh’lD S8rate ThHAdEgted! ol/Bﬁﬁﬁphbl‘éulMQr?ajeé)lééﬂs%ﬁ%QQmple
- §Ge capn ??ﬁ&&m@wdﬂ%%%@ Ryt G BagoB ey HisD Rroiasolyed by the

formationmuf ldMer@brrfefrmm\dEstby i@lagtion oatr’cmcheah@niscompounds of the

presep BT iR 4n ofidiy b AT B et B ShBhas that
deriveshtrome(t) enrig dihenyriataninée(+alok ynyihegytglyciog, (ﬁher( ) camphanic acid
or by EHI%%VFFn'aan o d?&s@dr%ﬁbweg&: carBér’r%Té’i q;‘?’)’é’%dtlonjof thé theffical
compqug@ﬁ% ym,presgnt mvgnb@’hwt@, %9ptlcaily aoyye c@lorofprma(tﬁ osthe like.
hA&MFﬂbhal m%tﬂoo%fﬁﬁﬂﬁéjtéé@l&hn Eheloﬁblc%l graé s af@}{dnowlrr n the art.
Such {néothgd%mqqq S,Wp dﬁefcrlggg %%/aq?ltgs J, giolleéﬁtg Wl"é” sin
“Enanfiootdrg NRhcematel, and@R®ebofutidns” afohnl\W\3le§-amelt Somg iyéw Yark (1981).

1wﬁr%o\7er°§6r¥1§tc{f?ﬁérléhem O&I Egﬁwgt%ﬁ%g)gf trﬁln'i/g[i@oﬁ Bg‘ﬁgtd)&ﬂes may

- al
thus Qj@stum]@@qo Mmﬁg sym,haaqah anycfomyzaaRwE @}rm,pde:@ndlng on the arrange-

ment 6\“9@ édb&tlﬁfbﬁ'ﬁi%%lﬁfbeth‘ér-dﬂwﬁ oUbyéElbexy. ﬂrcﬂéﬁﬁ?al?é?fgﬁ&ﬁﬂ of the

dr oxy- al rou e invention inc
preseﬁyt&wssworémﬁm thlis 1 ﬁow BF 8y anti-donsy k- bfegm), or it may be a
mixtufe her@opXxy- pentyl and 6-hydroxy- hexyl. In the context
of this invention a cycloal kyl group designates a

Pharrﬁ%&édtfbagﬂ[Wél:e%%bggﬂﬁ% preferably containing of from
onms (C3-1o-cycl oal kyl ),

f T Bendeniv atlvasooldhgHRverdionona% derrroyidedsn @ny |fgem W%b'e for the
mtendéb%%irﬂgréﬂdﬂ @@rt@mel forrmqlh@baéwharmng@utmpt(vé phyS|oIog|caIIy)
acceriHleas: it Pl FonmbotssREme s Tos ehetisal Gpmpoting or e
inventiog! udi ng cycl opropyl, cyclobutyl, cyclopentyl and

K8 SRR RS 0 Bt DB SRl oo o
limitatiprm tpe aonetokicnisdrganiy and ahgartic egid acdikgn sgiteapch s the hydro-
chlorig¥ RietivE4 ieth APdRRhRIHEYACi@ tREhyBFobromide 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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al so defined above. Exanples of cycl oal kyl - al kyl
groups of the invention include cyclopropyl nethyl and

weYmkapoopyl ethyl . In the context of this invepdt/8r088053648
al koxy group designates an "al kyl -O-"group, wherein

al kyl is as defined above. ERanpl es of al koxy groups
of the invention include 25 nethoxy and ethoxy. In_
fumarateedenvyecetomoumaiicsagighibatdlviamaie giekivry fronk glutgminugcid, the

ohcoS R STonlyebhad b e g s kol oot
derivech5om malsie PR, HecmalrE 3t SROYSH fremh{PIOME ARBX TS Mapdelate
derivét{] froxymemt Biyd acidnmeﬁhbﬂwblgdhatleldembﬁ fﬁéﬁﬂ_fn@eth?@é sulphonic
. i s,invention an_.al koxy-carbaon rou i gnat.es _an
acid, kg @ppRégiastie BBgfed Hor SRR Mlp Ry ¢ Bt g Bbiihatthe-2-
sulphabateed eredrfpire siaphtaieke2ysd phdoindcidy toe phthaétetderived from
phthali@%eRY, 1ps! s%lﬂé}lé’tg‘%{etrﬂ‘éd rchIrHléEarieylr%tafblrég,rthé%?&rt%t@%rrv‘éatﬁm sorbic
_group.” I'nthe context of this 1 nvention an . .
acid, Ry sieacaie sienyed ooy ptegeisi anichitbe saaCnala deriveddrogr sigsinic acid,
the tahﬁa&&tﬁarﬁ%ﬂtf%ﬁ ,tﬂggrg@ab%igl ﬂ?@@}d&éjié-%gg,lphﬁgtaées deg\éedafrom p-toluene
SUIPhORE AT AT Tt 1. SHEB SRR Mo OTiTacl B PlacabERs el known and
descride¢yih tpe@uips as defi ned above. |soners The
sy © et . . . |
R Sudl] 2t BEARERFE MplsPiEal PR g tietla bRarmaceutically
accepsablet maygres Usefubit tbequaparationfwalts uasfujasrirtermediates in
oo F gy T Rt AR S o
additipg §atir s and any mi xtures thereof including racemc

MMVl rsifts of%@fén@icé%dfﬁp@@ﬂd Betheein0bNtRsh indfuRiel ARali metal salts,
an

such BRUG S0 SBArS et el EomPRLNB L HE FIvETan oA gy @ carboxy
groupuse of an opti- 5 cally active acid, and |liberating

L PEERTEL o FIARER 08 “GRRP YL NEREIRG cBhfdbunas or
also qonéeroplatechps pherpaceuidaly ikaseptablgmsritss ixemplegyphismyuorsalts”
includtherd ki adnidhldars, m@ﬁa@ﬁr&mm SASPAHT H5e e{/ﬂglé‘lfylalkyl-onium

present” 1nvention ca us” be resolved into
salts.opt j cal anti podes, e.g., by fractional crystal-

| Tl'ﬁéfdieﬁna}Weh of th{erinbentlﬁc%raﬁiaﬁ/ajeeﬁnovi@lwaﬂiﬁl %&?ﬁubl@;}or indissoluble
anphor sul phopat e) s ar_ex . e _chem c
forms BB A PRt ar ikl pbeiEp i guEh B5arar Ghanol, and
the likee $$scdablb fotnhe meyoalsainaudehydiated Gresmnrdhcasathiedesnolyydrate,
ne OB e S ERE B OB e 6.
generghrthe giasotubie ferms ate eansidered essivalert Priagisalpbler formy for the

purpoRBS Y kb aietion(+) or (-) phenylglycine, (+) or (-)
canphanic acid or by the formation of diastereoneric

MethSds B?B%p?asraHan eaction of the chem cal

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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15 conmpound of the present invention with an optically
active chloroformate or the |ike. Additional nethods

wo ovostiigog esol ving the optical isoners are knower/kpobg16s3648
art. Such methods include those described by Jaques

J, Collet A & Wlen Sin 1€nant i omers, Racemates,
and, Re ol utions", John Wley and Sons, New York
Biolo ?f@éf‘f§ reover some of the cheni cal compounds of
t Fibe devieativesnoftiee inyeotionrasye begn s@flettbd $o exvid expertrments and

fou ndfu%ffﬁ gs ?Sfbssm cﬁ‘:ﬂ"rie] F@oﬂét%g a@%ﬂtsETﬁg fc%go%ﬁeg B’fjwé%ventlon

rrange- tuent’s aroun

are capgble ofmﬁqtléelwmulatlngﬁlﬁi CAH2 aoee0 SHS aranpals. present
i WH%F‘dr@nm'HHthé?'lé%pB@t ¥H@n§é’rﬁron%la‘té‘setoatﬂé'usé%¢ fHe(@erlvatlves of

m xt ure her.eof.

rm, it
the 'nwm'pﬁﬁeretn@.r@%an@ctw(,ec@ @%ﬁ?@“@&tﬁt ‘é’hfﬁhén%@%‘%'ﬂﬁ maxé bguseful for
the trédnmehrmteaiteaﬁngudm&w ebélstmagellod@CH|S®rdéﬁlﬁs§@¢|me‘duwhrab?eeaét@fty of
nt e e a | Stration fo L NC
potashiify S Sior SR el 0 10 1P piaioP SK3 chafhelS”
shil ars;othandrr@odwemt me)dlsagsé or asdlsmdehesmmahedamlth the activity of

potas@@W@Hé‘ﬂﬁ £id P‘f'esblfﬁfs dl e:i%éﬁéﬁgg cgjavtﬁsswns se gures absence

rnmace | ca acce 1 ncl
SelZUWSt Masgularn $Wﬁ&r%ﬁ |Q9ﬁ0nQrNearFﬂ5MSp@§m§ GG gmr@ergngolycystlc kidney

diseadé Q&ﬁd@e %n@@vbké&w&%léédéﬂ{mlﬁﬁ uhhﬁr;hi}ﬁ%ﬁhnence bladder

chl ori erive
outfofy Tt e Y e et esiqy Sasigaintestinal
dysfuntctiorgtsecrigtorydidrrhbes) ischaemisacetebrbhigchasmlid, dschtaemic heart

diseafé o bR R oGRNaY ind fient Bufilf 8RR rgfatcbrain
injurysBbpdnadnts disedse 3polas disarder, sgendsiedsdhizaphieniai anxiety,
depre%%foﬂ rﬁd?f'?a %Sbég%o‘i‘&ér‘svﬂgmehﬂg‘ r%%ﬁﬁir? aﬁﬁ' rﬂtenttlﬁﬁ deficits,

derived froma
AIzhegger %@@%ﬁ@n@@%@@%h'é l2teral, SC{%@S@&M-&% edy%n&n%mae narcolepsy,

Reynd@d’s \dpsbdse? mt&mm@ﬁselbﬁei@bﬁo@csjtdgr%rh@ s%@cﬂ’réﬂftt QretHRd
nat.e .der

ryperd R oS Sy ate oS h A TR ke AiBbstesitvee I,
hyperirfw_lmem?rmemadﬁﬂlal_adurf batdm;sbpmrmemplrrwtabtmleowelasmr@me (IBS),
. | , .

romu e BB I RIS of B, ©.q o kAT o R P or
withdrfayred sy pé@ing catiaed gl iibe termenaliéon otabuseodh ¢jiamigai substances, in
partica@'r%gudul?@ hé}bW%?éélﬁeQﬁd M%Pbﬁuﬁ@%&%miegn?&é &hd t he

te derived froml actlc aci d he nal eate derived
benzqqiazrhiae-dke daegs andricakPlonat e derived from mal onic

am @hothbﬁemd?h@mtethedﬁéea@dorfa dl@of’@él%sb@laa@d olnthtthe activity of
onat e hane s
pmasﬁ'&:‘i”bCh?%e'%ﬂ%ﬁﬁ%%ﬁt%’a‘?ée%‘? L{?E‘@W F}%”ﬁf‘ﬁ%%% redile
dysfuscﬂilqmmmmcetw,oe;ﬂlepsyuepsw:pbsisasdmeeahreﬂual Emoyaitaphile laterad sclerosis
(ALS)d;S napht al ene- 2- sul phoni ¢ acid, the phthal ate
eri ved from phthalic acid, the salicylate derived

f NoaR&tBer @mbpdlra@ntdhetd@m@aa disgedenasgoriated withghe activity of
potas§®'n‘i’chér'i‘r‘?el§‘i§§rr Jﬁraﬂéfy ¥i8€add QH‘p%Ptﬁﬂ‘ﬂér(‘eﬁﬁ#r% cy iR fibrosis,
chronlscugtgsltpu{%tl\e/e peuﬁrln\éﬁary élgénasseu%bgbs or rhlnorrhea

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.



10

15

20

25

30

35

the tartrate derived fromtartaric acid, the
t ol uene- p- sul phonate derived from p-tol uene 10

welophtoe acid, and the like. Such salts may per/fpiooeossess
by procedures mell known and described in the art.

Ot her acids such as oxalic a€id, which may not be
consi dered pharmaceutically acceptable, may be useful

i I amether epbodiment the disgase erseflisorder assosiatedivthdbe iagtivity of

potas@f@h@bﬁ‘ér‘ﬂ%l@|sd§éH|X@;SHr\éﬁ|a0f the invention and its
har naceut | %Qp%eacce ptable acid 15 addition

Mﬂ& anothgr eql RHBERidFaseRhRd LIS assec t%dhe activity of

potaskinet uhlenmdik @ paimet al salts, such as the sodium salt

o8 o8 ol SR et UG N I BN 8 scrives
hereini tmiherm'md)msiarca’ndl\slmennqomdmj raogpouedef tiom belowal koabove 100

uM egg%ﬁ%%e&ﬁé PolET qr?@w‘n ically acceptable salts.

oni um sa i ncl ude the al kyl -oni um
I -onium salts, and the

Pha"@?&?ﬁﬁ?ﬂ(}&ﬁﬂ%&ﬂs' ﬂT' m salts. The derivative of the
I mvypsttd nothéreasgeet fireoiviveation prcdm@@ho%@halrmaceutlcal compositions

compl it e 8 icklk Erieh i A ohat bf theiAMALTBS Bhhi Bletion.

| W(mle Ddssvhtivg ef therimeention far see imttiardey heair e edmiisiesed in
the foﬁrﬂ'\cd? the ré\n%hgﬁﬂ@ﬁ Ihﬁf ndt hﬁ?s ?Léﬁépréétts '|ntT' fluce the é)thﬁe

drate tetrahy
ingredierl 0prlﬁnalbeuﬁ1etha|form aoQ@@!ﬂ'%Pé”&f é@q?ﬁi)t@@'é S@Hniﬂ dehagma-

ceutldém dbM@b@Fﬂbntt@géﬂh@k 55t0l o 6r ﬁ@?é@df@énts‘@xc?i&rﬁé’,&%ﬁ?rl@rfs and/or
his invention. 30 Methods of Preparation The

d”ue"H%rlvatlves of the invention may be prepared by
¢ bnameaith e o eadbontirh érotgl theoinv entiempradid ey phdvesaceutiealgcompositions

compF Qlﬂg%hg%ﬁpbﬁ\?{lﬁ fhel |H%WA‘ 'o'?% gﬂ&%ﬁtlcg Bﬁac?ée%rtéﬂﬂ?%alt or

proceésses descri
derivaijygl the@&qfot@gat@rwwthmn@or rgye nheavabgutwllp@gapwleayamers

there@?@‘éﬁat Wallﬂfeﬁm%ér@ %ﬁ@ﬂﬁ@/&'p@é}bﬁylé‘é‘[ﬂi ih Féd?ents The

hem ca e end react I

Car“eé(éé EHShO§ "AEFRRtALIPR N Hhe PAHICLIRLIRY COBpRIBIR WtSfﬁéhe other
mgred|eﬁtsrtbfqt1@$ornmlgtuorwn@xfdtaétet@rrbus:toym*earbbi tithéneof.

ARRbtns Gt pGgO8RERs o iRl N eafibf malcds task tabieripg oral,

rectaldbrancaial vessadf topical (lnvleldtng:)huctmlfendewlb Isgjab)c tradsdernnar,

vaglngh&ﬁﬁarﬁﬁfé@éf {W{fuéln@%%tariéﬁﬂg_l_ﬁkfﬁ@@t%egﬁs Hﬁttr?r%ﬁﬁl:’ﬂ]ar

ound
lntrapﬁﬁmﬂd,dﬂtram@uﬁapﬁtﬂ%’t%fa',si@tr@@@rebé&ﬂylrﬁmguaﬂlrﬂigcm or

infusiSHZadAftistFatiN3 of B¥eehs 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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5 Therefore, in another aspect, the invention relates
to the use of the derivatives of the invention for

wo b@saepud act ure of medi caments, whi ch nedi canpdit/EPRYS/053648
be useful for the treatnent or alleviation of a
di sease or a disorder associl8ted with the activity of
pot assi um channel s, e.g. SK channels, e.g. SK1, SK2 .
conveignel ingrexiehtgnA glogventiorgl rerertiend.oditirenwvithphkadditional active

comp%ﬁ@@%?pﬁﬁc@le@' amRd %Eh %ﬁ%s@?@%%é Hwav"@orﬁﬁﬁw' Aty Auidlole

ot assi um channel's i s ratory “di sease,
eﬁectyﬁiéj rag4yt OfdBR AGHY® dﬂ{ged§8 F oM nSé‘lS%t@ﬁ’&'g‘ thesinendeg daily

dosagéimigle&btfd)@m yegor onary artery spasns, renal
i.c Kk ase r._spasns

ég gfl(/érév%f) %géqrte&ﬁtgwgﬁt?’qrhgér? 8?@@25"?1'” ﬁ gén a wide Variety of
oral abdamnemterailﬁcfslagwfotms ritiedll b@ obivioLsrte tthaseeskilbgd tn thiesart that the

follom/(ﬁ@osageeﬂﬂ‘ng%gy %{)H‘I?)?I%é oé‘s t 5&7\/%' &Jrﬁﬁ&ﬁé}ﬂl either g chemical

secC oea aem a
comppge%Qéth%mve@&meﬁa@h&é@ﬁpeq@caﬂlymgétabémgalﬁ@f 2 chemical

compaaﬁa@nhse .nqgh%}ary heart di sease, autism ataxia,

Slggra@ga(rzmgﬁ@ﬁwg bttIJ ﬁpg%git%ggrosrg%;&@%a%a corﬁpound of the
presedemveaaomrpharmyc@ptugm(;daobmmr@m@kemt e eithemsalid or liquid.

. 1 | i Ci ) N i e .
Sold fh Bleghruot, HE s 5L EBRATYS. dopBRRRG prdas. supposi-
toriesnand disgesgible eyniasd Assalidseerser; cambeametarenore substances which
may ﬁé@'&\gi 58H|1@hts Sllé\ﬂﬁﬁfhgsarﬁ?mfj rs‘?ﬂ‘?olllf’éré hybREAAs, ngpendlng

ger ensi on, ot oni rophia, spasticit Y
agent3 ePingeETiPresRrBhyess t@tysbdlslntegnaﬁaarag%tﬁ .qa@m @ncapsulating
materﬁmenature | abour, bal dness, cancer, irritable bowel

ndr o ( u si an, rri raine or, pai

S HS8E! Bk R B B3 R vt S e
finelysiwr@dad)astlwuemﬁobgnt he term nation of abuse of

Cl?%b?&é tﬁgba‘%ttl% %Sf‘neodn%nt %% blegh tr‘ljeobgrjr%g an‘ﬁb%g’necessary

cocai ne ‘an enzodl azepl nes
blndlrtgempanltampuﬁ@blleunr@p@lrrt@gg ar@rmorap@@tadun thenshars aed size desired.

emﬁegiowaétrs bhe té’blé%aér%fé}‘éb@/ ﬁirﬁgmﬁdm 3R Fitah ¢d abblifiseventy

trvit of potassl um'channel IS a respirator

percegt 9@%@“&3(?&95?8“!%@%@9%”9@( FeNPENeRYa¥ Qﬁf@?f‘% , magne-

sium @t@ér@céytalceryulgepsyctoséypémm @ext‘rﬁ?hlsiamhfwam tragacanth methyl-
[ OSI S al n.

ceIIngﬁr%?t Ak h' & at Al §1¥I 'ng?ig%a?s'& r;neﬁn@i \g@fo%orcoasoutger, and the
like. TdE%sMnna‘pwpamtldm tirentacdedito ynabdde fhat fassiulatioorairine lastives com-
pounc?mftﬂséﬁcraﬁgﬁl%)ﬁngirﬁ%ﬁ b ér E%I?%{;?F&\H{j% é"ééﬁ%{ﬂe ir?Wﬁ'cithhe active
compewmawlt@}orr\wthwtmé@ersn 5 sawmws@edé%@@amt Whl@‘@ is thus in

assocﬁ‘étﬁﬁ\a\ﬁﬁh @ SﬂnFﬂérﬁprc‘é@ﬁet%seﬁﬂﬂ'o%bﬁgeé!"aF@m"chﬂe@cq"ablété( FSHWders
Lﬁ l?l um chtanned? i's overact [ ve ? rrgﬁg g%té g(?'y |
capsyleR, qifs, £8REE!S, 889 1o7engssian e gl fiermeg wifrkle forora
admirdstdatior.der associated with the act|V| ty of potassium
rin ncont |

hBb AR S e r P i SIPW MEREE el BB migurg pfaty acic
glycetithe oncocaa bytter, is fist mnedmnmmermweuc@remn@pwdlspersed homo-
genedRIf tHdrein, 3BSSGRHSE THE ARoItRh HOMMGERIURMRixture 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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WO 21)1)8/ 116909 PCT/EP211118 /115 3 6 4 8 17 In
anot her enbodi nent the di sease or a di sorder

waz@esiaved with the activity of  potassium cheaebmosesscass
schi zophreni a. In another enbodi ment the di sease or a

di sorder associated with thé9activity of potassium
channels is pain. 5 The conpounds tested showed a
liquid prepaygiieas cap tievioryutiéed paisebdions ideguepbe golviednsene glycol
sdunbﬁe m cronol ar and sub-m cronolar range , i.e. of from

low 1 to above 100 RM e. from bel ow
1%@? deRixAte 80 g f@}hﬁ&gﬁgwﬁ@vqrﬁ'mﬁnwh%e% fﬁ%rrnulated for

paren@@r@egdmﬁmgtratl‘wew § oy Wébtbdeﬁ)rmﬁhplélb@rt{ﬁimﬁoglbﬁ @r continuous
|t| sin rapeutica e tive.

infusiRERAT gy ¥ aresantarh i U dLSore PR iAmiciies, Sigafifed §finges,

smaIIdefumatnfusoofortlrmmulmwesemontaﬂoersusim an addedgpgsemvatibe. The

compeglﬁbﬂé ﬁﬁdﬁfﬁ? 'sr&chtfgr?’réé %h?{)erm? d?@%@b‘?ﬁés%pulsmns in oily or

aquecpufgy@uplgﬁt an(bmay(ﬁgnta@ fpﬁhp}é}élOﬂ@gﬁl‘]éﬁ sich as suspending, stabilising
and/opab?ie%lﬁ@ 'a@éh{sy A@@MI\@W ePhé‘ akfive Iri@;ré’dléh%"a‘? bkdin powder form,

obtairigg b SReelc PRt e e soh ar Evieplalization tamsolutap, for
constamrh@ith enduithibie nehicld) e .g.reterie] pyrogeavireesater, before use.
CRLRRST ROALfBhs SORBRE 10 00K ol SR e pRP el A bR st ihg e
activesedrmponentdeater ane attingesfitabieogelorants vilavoussiestabilisingeand
thlckmgﬁgﬁﬁgt g@b%,ye@ccept able carriers 20 therefore and,

er therapeutl c and/ or prophyl actic
[ Agw@@w%ﬁwews suitablefqrorahyse cae bedneddbyslispersing the

flnelytchﬁdé@@éﬁ\/é)f:orlﬂgbﬁéntclﬂﬂ@é’tbk i \)MddI'Jstrhﬁte@Iah%ruch as natural or
n_and, not ous

d t f t fl
syntnefi2blds: . TRV ETLIoBRcsoRLE e BTy Geiogsop pther well
known lsespelwanglagentmy be those suitable for oral, rectal,

bAEé’al Hbl%ep 38 %log% tfcgprﬁ ?rg%pa(ré@&r{éj\g/h@ z?r%qﬁfélndga qo be converted,

I ngua nal parente
shortlyuhmr@diaegt@ ligeiddous pr@mf@uoaﬁmmral adlmrru&tc@tm éﬁuch liquid

formsI |HélU68%’b!dt%§a§usdéHs"cﬂVse BAHSmlIBlon’aTheséd BFeparatlons may

tracer ebr al I ntraocul'ar injection or Inf

n)
contagu,nﬁ AfdtipRte dhe aglive ARRBONENG CPW%‘@UT'@%F@ $t§p|||sers buffers,

artificRdl@hairkitiral swBetdners hiis@drsantspthickdrms f $atibifring agents, and the
like. i ncluding powders and |iquid aerosol administration,

or by sustained release systens. Suitable exanples of
shet wipiead adelieistratisy $¢ tresepidefroethd8 Cheenita exomeadnel according to

the mU@ﬁtf drFﬁ%yQ{e %?h'uijaté‘éf %E%‘?ﬁ‘tﬂ%rﬁl\% pé’r%?éﬁ‘%rér |896Hsa'd'r’ 'a%% frBfisdermal

I nvent
patcht GiMEN1S aa@@ae@ms A Yedor exagnplei bﬂﬁormulatﬂddwm apsamue@us or oily

base Wtf tHE Hd¥ioPsSofuitaBre ﬂhrbk%'hﬁdgpé‘nd/bpgéﬂlhgrag‘énw L&tions may be
formu?atga/%\ﬂ%hl gr?%hueoﬂjsuglggtly bgsae Ifang will |n 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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di luent, may thus be placed into the form of
pharmaceutical conpositions and unit 35 dosages

wo b@sanfogo Such forns include solids, and in papdi/epdoasos3css
tablets, filled capsules, powder and pel | et fornms,
and liquids, in particular &fueous or non-aqueous
sol utions, suspensions, enulsions, elixirs, and
this mearipeliered bydneipatientadrsmiteriag pnfapprepriateupedetermined

vqurrﬁaU@fpcﬁé'sIo‘REtlo‘?ﬁorfsQIsp%ﬁ@Fo%' IRHE s 6195 '3|9 By, Bk ﬁﬂé’ rﬁé)ﬁﬁé benieved for

I nj ectabl e sol utions ar ent er al
eXGmB'ﬁa@Wﬁ'@@U? ot 3l m@@ﬁ%‘Ssﬁt?”ﬁ%g §H@V&Hmpdos age f or s

t kdrrﬁarﬁlfstrﬁ@dh &Dmef respiraory rhd) r&/aill’:ﬁémﬁe aemeaea Blh8ans of an
onvent I onal

aerOS&?&%}b@Hﬁq@ﬁ‘ h ‘%'P'B'b § PEME 'wweaﬁsvemw@sﬁ D ddrEpRied pack
with aasuitalde poapgtanhsiscloas préhiariofilemcaamh ule®) toriexadydeagiéchlorodi-

quoroETﬁétH?n(%m(}’lcﬁIB%fﬁlorr’oﬁ%Yha?% B?*?i'm%lor%ﬁét%“g\‘?%tﬂgﬁg néargga dioxide,

redrent cormensur
or Oth@éﬁusl?ab@d]?égé' ﬁa?@j@SQ'dn@ﬁéC@'ﬁ\tﬂrb?@B’ alsoeataje & stgfacant such as

lecithipf Th@%o%%%ﬁﬂfﬁg 'nﬁ%ﬁﬁé 'c@HtréFPéU B? p?é\ﬂél@h%f%r r‘ﬁ@tér@d @aWede
tera

VRl ERANEY the achys marBien iy hehg ouited inqheigran of 8 dry
powdég librosargplecs powdéomirs o clmmmurmem @suitatge potidee base such as
lactosth SBREHT Stard adHilaiPel 1M B8yl TR mainyt 2 yioge apd
polyviglygpyiredidone ¢ Birfdomfertientlyi reeravider. cardereill forrogagelig the
nasalQ%@ft)z aﬂ?éjﬁb\‘?f/%r € 8§|'t|6h PRy &é :ﬁ%&rﬁ@@m Ait dSQ@W'&r example

esent en i on, ceutlca l'y acce
in capsaies @rr%argﬁig%é)feetgn&elgm IQJT Rlisteriragka fronsyihieh mﬂ’ pewder may

be adﬁﬂﬁ@ﬁﬁréﬁ'tfyﬁﬁealﬁ@bﬂﬁﬁ ifeugler s, tablets, pills,

CESAh e SR T e AR o T PR A5 ¥ Snctuing
intranasblsztcanpo-tlm the cnmpoallndwlﬂcgenasalbjﬂ havend smdll garticlieisige for

exam B Be iR L iabhs o WK SN aRHERRr. Plhuche optained by
meang m/\@lndheaﬁt @r@q@@nmlathyrfglcrmzah«oral In powders, the

CAfHdrBdedifed cBhﬂfﬂsYu sVé gt%eg@ev@dsﬁi]néé rélBade of the active

m Xt ur e S tht finely active conponent
ingredighi Ay et@f@p@dtefjve conponent is mixed with the

cahélpﬁfarrhaueMdl beepreagssaate pifetibidinnehicédsse ﬁbrm@ In such
U|table or cted in .the shape
form, irp Qr%)@g? s suﬁg@v@%@ﬂﬂpyné stegbqo&%m&gez?%qrﬁm@te guantities of
the accityet-nnpcﬁrrelrm Tme/emmdose_gen‘ornabalulﬂoesaapeck@gqniepmeatatmfn the pack-
age chf?abrﬂﬁg dYsecr&fé'@%H?ﬁue 'gi’ |8ﬁ“§dc1%r as gé&ér&gﬂ%ﬁléﬂ@ capsules,
and ppweersin ‘déb‘étquWD@W'QSCNSOQH‘]%Wlhd0$&%@émaﬂ ﬂ@tQ'%ﬂSme tablet,

caché%ebtl lB-68§e itSEHi oM & BexNEabpHRkd Hhﬁﬁ)%r o@ah Wf these in
cocoa butter, and the 25 |ike. e term

packag&dé‘bg’gatl on" is intended to include the for rrul ation
ofn drie eabodiraesiithe pwentlomiprdviess taisets aricapsursgor afal

adminal‘gtrgt?ornri er providing a capsule in which the active

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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conmponent, with or without carriers, is surrounded by
a carrier, which is thus in association with it.
wbdmshagoby, cachets and | ozenges are included. pdpbb®b$os3648
powders, capsules, pills, cachets, and | ozenges can
be used as solid forns suit&ble for oral 30
adm ni stration._For preparing supﬁoy tories, a low .
or expefimemgl aaxnalsutite deseratipetweenttheeangutigang toxic effects is the

thera@él}’t&%ﬂgﬁ aft rﬁé’;‘/: Bé e*%BFés%"ed bysthfe'or?}gb L@L/E@ﬁo %rH&%eutlcal

actlive er sed eneo t ereln,
compggitigns 'QrFF ?Hyb'tﬁ{ee%?@@ﬁu% S C R i's then
pwhé t@lﬁseratdmnrsmlemg@ftomga%b B@@bﬁ@‘ull;ﬂhdugm tthe@@le,, weight
er, ol i di npos
ana ofhER! TiadhadPen o wedtack BRaeL it 3 wdtp ef dgfhinletion

dosage fsm arahtegivencaerdine rageiltsjegrast esd tme)enactajossa'eaymuld of

th t di ent h
o BT IR e, LV TS, 2

Ligeiagtys é'@ﬁﬁg@ deRrends endae nesiratansheevesity pesi @agase being

treate@%cﬁfﬁé‘ RDUESF a(ﬂrﬂ\'mst@é‘tﬂﬂp'aﬁd |§V@\Flt‘hrn e M\@lbr%ftloﬁrdmb(é BAGsician,
eral jnjec

and ”%‘D{ti‘i 8?%&‘%5@@%@%‘?7‘ @%ﬂ%é?gg ¢ eniﬂC@lar g@cqma@nges of this
invenfiore fapriduceshe alesived ftlmernrpbatleéﬁeet. $towdvieons is presguipusntem-
et EhBHECE. R E8bgsRRbH LaBarTH 36 2hbUER 1 t svout 00 mg
of activeringtestient fesrindigaiuahdesel e.gdfidmi ahauitli torakjoait  00bwg, e.g. from
about ’Pic??l?)d)lﬁrﬂ i rg?é(éﬁﬂb e*?@rthérédH Ettfe%@m%hgsgonti nuous

usi on e present |n uni t dose formin
ahpe@ckve ingredient m?(y Q@ﬁﬂW@”@%ter%drﬁl Png Br GRerAhdesgORer day. A

satlsfé)étokyﬂréﬁwﬂttdand%@e@@ﬁtlmtﬁﬁéés We th@me@déﬁﬁdosage as low as 0.1
preservat i

no/kalyE BEH LS ey The GREEC Bnh ghifie fBtadd fingl S spSEtty Shsidered
to be ajoebUd mggky ci.eand 400 nmykg pant@iher fangad arke fmimazgmurt 9.1 ug/kg to

about HEACRRGHT EFnah ey SBBHL! Rl R a8 ABRER AR o

g owder_form 10 obtai ned by aseptic isolation of
Methadsg of ThesdPyq or by | yophilization fromsolution, for

Cﬁ’ﬂérﬁcbthé]E anﬁlecwltf?@ |rﬁ/e‘|‘s1tlbh @bb\ﬂdef@bl rﬁéﬂhoda‘ogthesrb?\/ehﬁon treatment
en: free water e use. ue sol ut.i o

or allFFEPLA HispalRiar o LdSic o5 & Ginaile LB B v BE el figey.
includirnge a dwnarg vdmmp«ﬂmasel disaederroraotdé b is gesporisabd & modulation of
potas§| }TP(EP%'%%PS e[?éf'f?&%& %@Eﬂghrl\é@'é% WhEn nidthGd Sgt‘npﬂg?s comprising

as’d Us suspensi ons Sui
admlﬁlgterlagéo sysk ada/mg)@nnm%ﬁiéw@ly tmcgpiem aﬁwmm |nme|e§|tpereof a thera-

peut.d%nifté#&t.aétalnvcﬁ;rﬁm%@nﬂat.ve o invihiibn Vi scous

23 such as n@aura or

dleatiang giemg ?@ﬁcegmﬁfiww%@qma@stboéie%%éted

abovent hgr wel |  known suspendi ng agents. Also included are

i@!]élgl; %%&@np Egﬁ%%%létgasthgﬂqub% Soégéee Padn%%stare%e1 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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20 shortly before use, to liquid form preparations for
oral admnistration. Such liquid forns include
wo alogliigns, suspensions, and enul sions. These pCT/EP2008/053648
preparations may contain, in addition to the active
conponent, colorants, flavod2s, stabilisers, buffers,
Lficial and natural sweeteners, dispersants,
Emn@'ﬁ#%&eners, solubilizing agents, and the |ike. 25 For
t Dpe oralentomisfugheratusirateédwith eefeprdertaittse folewirigearacgiles, which
r " v Q |
are nGBAUASIRE Y S/ Frgieing o v S0ttt fIE I BRUPE e &6
patch. G ntnents and creans may, for exanple, be
Examiphé ful ated with an aqueous or oily base with the
[ agents.
5 ALY [ zalt et (&-uria Iy
base and will in general aI SO cont ain one or nore 30
emul si f¥i ng agents\ st@bi | i sing agents, dispersing
agent srxsuspendi ngyageats, thicke- ning agents, or
' agent s. <Co osNtions suitable for t opi cal
tCl on in \,(I h i nclude | ozenges
ng the active Hgent in a flavoured base,
usual Iy sucrose and acaci a_or tra%@-%canth pastilles
[

cORBIIN Nigride, EQietin Wainera) pdd2 ontd AMalg wasddedsigea ice-
coole@Solfioat P @rcnbraércmnluym@r(n 09 @rszs 9GheRH .ﬁm&r@wmra@(wb mL)

and 1EEHESRSNES SHREBIAT A0 St s el DR 2B SHE NS bl was added

drop-wjyel aretlthe neactld)ry nigtutdn wase&tmﬂedonmartrygtﬁyWaienmstaMdl and the
aquedl[ﬁsaﬁﬁasé was %&‘pr el tWﬁ%wﬂh %'i@ﬁ%%gtatg' P tc‘ﬁ necb%@énic phases

e conmposition n n
were giied pvab@f;gnlesw?n pulphate, Ifitetast amglen@;’r;twtdd dppeeur
chhlé}bﬁ%tlt]&we WQS%%&%M@@&QS&Q%& A ddiigad éél?ec?teé b§ fBration. The

achi eved &alentamnlsteln

crystalines BRI AN SH s 0 Be A SrekEn Gror (irEtbY - HPUE B ho. 11%)
The fiftfate WedreOs comrated W\%&@S@d)bu@ﬁ@byﬁﬂasﬂi Rheormatghephy (ethyl

acetalPbE el b A R Pubb TR e B O A B

may al so be achieved by neans of an 5 aerosol
provi ded

2.6-DIcAISRL AR I W& And 6 RfEANSFO-7 R ST 4! |
ant such

as a chl grofl uorocarbon (CFC) for exanple dichlorodi-
f I uor onef hane, tr%‘lql or of | uor onet hane, or

di chN Nrafl uor oet carbon di oxide, or other
sui Yabllle gas The a@ro ol jmay conveniently al so
cont B Mg~ s f act anin ¢y lecithin. The dose of

dr,ud may be controlled by provision of a netered

val ve. 10 Alternatively the active ingredients

pV\éﬁ)’?d%Eép?rr?dt @f@ofr‘é)'f‘ﬁwtenyX@%ﬁ'? 1 Y@ sty fQﬂ*d%W%of&methW
iodideoowder m x of the conpound in a suitable powder base

such as | actose, starch, starch derivatives such as

hydr oxypr opyl net hyl cel | ul ose and
9-Benzyl-2,6-dichloro-9H-purine and 7-Benzyl-2,6-dichloro-7H-purine

Cl

fx A
ol



pol yvi nyl pyrrol i done (PVP). Conveniently the powder
carrier will forma gel in the nasal cavity. The
weMa16060NMPOoSi ti on may be presented in unit JdESEEPWOIEVS3648

for exanple 15 in capsules or cartridges of, e.qg.,
gelatin, or blister packs f28m which the povvder may
be adm ni stered by neans of an inhaler. In
cBigresirepaies acoosdingdo frempleilnising henayl remideeinstead of methyl

iodigd.espiratory tract, including intranasal conpositions,
the conpound will generally have a snmall particle size
for exanpl e of the order of 5 mcrons or |ess. Such a

2 .6-Diphidrod-&odung-9pulrge obt ai ned by 20 nmeans known in

5 the art, for exanple by mcronization. Wen desired,

conpositi @ps adapted to give sustained rel ease of the

active redi ent may be enpl oyed. The pharnaceuti cal
prepapations are preferably in unit dosage forns. In
such m/)t\he preparation is subdivided into unit

dqses Ncont\di nichg appropriate quantities of 25 the

a%é conponent. The unit dosage form can be a

packaged preparati on, the pack age containing discrete

ities r at such as packaged tablets, .

U presaredrataa R fhoRal Us50 GRGSIRESmeRnyTobng nstead
of memylﬁocd@eagehfsaraseqaﬂy baeasarapswhe isdlatedet , cachet, or

| ozenge itself, or it can be the appropriate nunber of

any of these in packaged form 30 In one enbodinent,

10 2,6-Didnoror3-Edret tbvli ets or capsules for oral
adm ni stratiorCll n anot her enbodi nent, the invention
provides and |jquids for intravenous adm nistration
and COﬂtII\l‘I smfusion. Further details on techniques
for for Iat o/Ezd admi ni stration may be found 35 in
the | atesy—e Ii/ f Rem ngton' s Pharmaceuti cal
Sci ences /( Maac |shi ng Co., Easton, PA). A
therapgeutically effective dose refers to that anount
of ive ingredient which aneliorates the synptons
or/condition. Therapeutic efficacy and toxicity, e.qg.
E 0 and LD50 rray be determ ned by standard

A Al G?hb ?H*dn%@cﬁyl\’@hylether instead of
1)1)8/ 16909 PCT/ 211118 /115 3
meth)él%%f@?‘? B Cas& PRlY SNeTHRMEbWESH SR ?F? bet vveen
therapeutic and toxic effects is the therapeutic

15 i ndex and may be expressed by the ratio LD50/ ED50O.
anr maceutical conpositions which exhibit |arge

Examy |2apeut| c indexes are preferred. The dose
N-(4-@HiroHpdieayBdomushidefl course be carefully adjusted to
the age, weight 5 and condition of the individual

bei ngytreated, as well as the route of administration,

R

HN™ "H
Cl
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.



dosage formand reginmen, and the result desired, and
t he exact dosage should of course be determ ned by
wo bespi@ded i ti oner. The actual dosage depends opci/RR2008/053648

nature and severity of the di sease being treated and

the route of adnministrationZ4and is within the

di scretion of the physician, 10 and nay be varied by

titration of the dosage to the particul ar
N-Benza] ¢ 13idioxole®gl-fofrmiahiidei nvention to produce the desired

t herapeutic effect. However, it is presently contem

pl at ed @ hat pharmaceuti cal conpositions containing of

fron1a§byt 0.1 to about 500 ng of active ingredient

per liddi \H dual dose, e.g. fromabout 1 to about 100
from about 1 to about 10 ny, are suitable
apeutic treatnents. 15 The active ingredient
adm ni stered in one or several doses per day. A
s&tisfactory result can, in certain instances, be
obtaned at a dosage as lowas 0.1 p,g/kgi.v. and 1

0 .y ; and -
OB TRt L) (H0R JRRAE 0rfgne on
formiqgedny/ kg p. 0. Other ranges are fromabout 0.1 g/kg to
about 10 ng/kg/day i.v., and fromabout 1 g/kg to

ﬁbout 00 ngy/ kg/ day p.o. 20 Methods of Therapy In
DtEhaHBﬂﬁQégagggﬂﬂﬂﬂﬂgginvention provi des a method for the
prevention, treatment or alleviation of a disease or
a disprder or a condition of a living animl body,
in i.ng a human, which di sease, disorder or

diti'dn is responsi ve to nodul ation of 25 potassi um

changel s, in particular SK channels, and whi ch net hod
c@ ses conprising admnistering to such a living
an body, including a human, in need thereof a

thepra- peutically-effective anmount of a derivative of

10 the invention. The indications contenplated according
t Wddhpereipavedh btcordargetot ExesapletAfrech 4-Aboxemnild@ dd famat acid.
present contenplated that suitable dosage ranges are
0.1 to 1000 mlligrans daily, 10-500 milligrams

N-(4- B h i ' dai ly, dependent as usua

upon the exact node of adm nistration, formin which
adm nPstered, the indica- tion toward which the
adnigﬂQtration is directed, the subject involved and
t heiNbod§¥ wei ght of the subject involved, and further

narian in charge. A satisfactory result can, in

# n i nstances, be obtained at a dosage as |low as

5 ng/kg i.v. and 0.01 ng/ kg p.o. The upper limt

= dosage range is about 10 ng/kg i.v. and 100

15 kg p.o. O her ranges are from about 0.001 to about .
1 RgPared acegrding ionkxaiople 2fram 4-(ioatomethiarine and formic

acid. P- O.

N-Pyridin-4-yl-formamide

20
o)

Was prepared according to Example 2 from 4-aminopyridine and formic acid.
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EXAMPLES The invention is further illustrated with
wo efognieee to the foll owi ng exanpl es, which aper/pPi008/053648
intended to be in any way limting to the scope of the
invention as clainmed. 5 Exadple 1
2, 6-Di chl oro-9-net hyl - 9H puri ne and
2,6-Dichloro-7-methyl -7H 1purine C C NN </ NNC
N-(5-Chioro-pyddim?y))dfiormemid®% i n mi neral oil, 2.53 g, 63.5
nmmol ) was added to an ice- 10 cool ed sol ution of
2,6-dbchl oropurine (10.0 g, 52.9 mmol) in
tetralydrofuran (75 nL) and the m xture was stirred
forN30 Hrin. Methyl iodide (3.29 nL, 52.9 nmol) was
ad \d drop-wi se and the reaction mxture was stirred
oyer ight. Water was added and the aqueous phase was
racted twice with ethyl acetate. The conbi ned
organi ¢ phases were dried over nmagnesi um sul phate,
fil€ered and concentrated in vacuo. 15 Dichl oronet hane
I t j
5 S R R 2R Mo L f6 R iBlhg and
fOFmIQaﬁlddl chl or o- 7- met hyl - 7H pur| ne (1.19 g, 11 % The
filtrate vvas concentrated in vacuo and purified by
N L sh chron gfra h .éet hyl acetate/ hepatane) to give
-(6-G - id®H purine (3.0 g, 28%. 20
2, 6-Di chl oro-9-et hyl - 9H puri ne and
2,6- chloro-7-ethyl-7Hpurine C C sd NI NC W
O{Rared according to Exanple 1 using ethyl iodide
ead of nethyl iodide. 25

9- -2, 6-di chl oro-9H puri ne and
74Ben vI 2,6-dichloro-7Hpurine C C NN/ NN-~N
c~eN

10 Cl

Was prepared according to Example 2 from 5-amino-2-chloropyridine and
formic acid.

N-(4-Nitro-phenyl)-formamide

15
0
HNJ\H
NO,
Was prepared according to Example 2 from 4-nitroaniline and formic acid.
N-(4-Cyano-phenyl)-formamide
20

X

HN” ~H

CN
Was prepared according to Example 2 from 4-cyanoaniline and formic acid.
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Were prepared according to Exanple 1 using benzyl
whtoeiiteod nst ead of methyl i odide. PCT/EP2008/053648

2,6-Dichloro-9-isobutyl-9Hpurine 5/ C \NN N NC

Was prepared according to EX&nple 1 using

1- brono- 2-net hyl propane instead of nethyl iodide. In

this case only one isonmer was isolated. 10
N-Phenyg-fdincdrhiieo- 9- ( 2- et hoxy-ethyl )-9Hpurine C N N N N

XCl  1-1 Was prepared according to Exanple 1 using

2- br oooet hyl ethyl ether instead of nethyl iodide. In

t hi sJ\ase only one isoner was isolated. 15 Exanple 2

N- (8- Chil or o- phenyl )-formamide O HNk H C 20

4-Chl oroaniline (15 g, 117 nmol) and formc acid (25

@. mol ) were heated to reflux for 2 hours. The
m

iXtur e was concentrated in vacuo. Saturated aqueous
sodi um hydrogen car bonate was added and t he aqueous
5 péaseprepare@ acecrdingdtot nkarephai 2 froet anyillineasd dommic Foi.
conbi ned organi c phases were dried over rmagnesium
sul phate, filtered and concentrated in vacuo to give
N-(4-Rromo-pheRylrasetamide 25 formani de (17.6 g, 97% as a
grey crystalline compound. WO 21)1)8/ 116909
PCT/5°E11118 /115 3 6 4 8

HN

Br
10 Was prepared according to Example 2 from 4-bromoaniline and formic acid.

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

15

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%).



24 N-Benzof 1,31d ioxol -5-vl -formamde O HNH OO
5 Was prepared according to Exanple 2 from
w@20bs/1 @byl enedi oxy) aniline and formc aci d. pCT/EP2008/053648

N- (4- Fl uor o- phenyl)-formamde O HN J~ H 10 F Was
prepared according to ExanpRé 2 from 4-fl uoroaniline
and form c acid. N-§4- Tri fl uoronet hyl - phenyl

2-Chjor -puninB-yI E(4rshiore-phvesyiireapiaeed according to
Exanple 2 from4-(trifluoronmethyl)aniline and formc
acid. NPyrid isl4-vi-forma mde 20 0 HNH i N Was
prepared af di ng to Exanple 2 from 4-am nopyri di ne

and for ackd. WO 21)1)8/116909 PCT/EP211118 /115 3
6 48 N-(5-C hloro-pvridin-2-yl )-formanm de O
HN J/N c
AL A
N” ~cl
]

Was prepared according to Example 3 from N-(4-chloro-phenyl)-formamide and
5 2,6-dichloro-9-ethyl-9H-purine.

(2-Chloro-9-isobutyl-9H-purin-6-y!)-(4-chloro-phenyl)-amine

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

[2-Chloro-9-(2-ethoxy-ethyl)-9H-purin-6-vl]-(4-chloro-phenyl)-amine

HN

N XN
G
/JN N el
//o
Was prepared according to Example 3 from N-(4-chloro-phenyl)-formamide and
2,6-dichloro-9-(2-ethoxy-ethyl)-9H-purine.

15



5 Was prepared according to Exanple 2 from
2-am no-5-chl oropyridine and formc acid.
wOdo8H fdbor o- pvri din-3-vl ) -formam de O HN J~ ¥t1/EPRo0s653648

Cl Was prepared according to Exanple 2 from

5-am no- 2-chl oropyri dine and8 formc acid.

N-(4-N tro-phenyl)-formamide 15 O HN k H NO 2 Was

2-Chigre nameath oddidd AP -¥id-(fchterbeperivibeamineni t r oani | i ne

and formc acid. N (4-Cyano-phenyl )-formam de 20 O

NWASI prepared according to Exanple 2 from

HN J~ ON
4- cyanoa e and formc acid. WD 21)1)8/116909
PCT/ ER. N8 /115 3 6 4 8 26 N Phenyl-formam de 0O

HN\ J~ H 5 s prepared according to Exanple 2 from
anjN-i and formc acid. N-(4-Brono-phenyl)-acetam de
0\ I Br 10 Was prepared according to Exanple 2

fr -,\ﬁEmajpaniline and formc acid. Exanple 3

2-Chl or o- 9-net hy| - 9H puri n-6-yl ) - (4- chl or o- pheny| ) - am
i(\/]\éas prepared accor>clling to Example 3 %o?n IEI-(4-chIoro-prPenyI -fo)rmamide and

5 2,6-dichloro-7-methyl-7H-purine.

Benzo[1,3]dioxol-5-yl-(2-chloro-9-ethyl-9H-purin-6-yl)-amine

O\
jot
HN
N XN

4

<N | N/)\CI
_/

10 Was prepared according to Example 3 from N-benzo[1,3]dioxol-5-yl-formamide

and 2,6-dichloro-9-ethyl-9H-purine.

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

aP
/N N/)\CI
15
Was prepared according to Example 3 from 4-chlorobenzenethiol and 2,6-
dichloro-9-ethyl-9H-purine.




15 ~C HN\ \NN / :11 NN C
N- (4- Chl or o- phenyl ) -formam de (766 ng, 4.93 mmvol) was
wolb@salesed in N, N dinethyl formam de (10 nl). SOOERIWS/053648
hydride (60%in mineral oil, 240 ng, 5.91 nmol) was
added and the nixture was s2Prred for 30 min.
2, 6 D|chI or 0- 9- methyl 9H-pur|ne 20 (1.0 g, 4.93 mmol)
hy M@dial | padfifliorer piReheat ed at 80C
for 2 hours cooled to roomtenperature and poured

into water~Jh€ resulting precipitate was collected
byfiltr, washed with water and dried to give
(2-chl et hyl -

purin-g-yl)-(4-chl oro-phenyl)-amne (1.2 g, 4.08 nmol,
n21l) 1) 8/ 116909 PCT/ EP211118 /115 3 6 4 8 27
-9-et hyl - 9H Puri
n- ¢ YINA Zcehl or o- phenyl )-amine ¢l HN\ NN i NN
CI V\&s prepared according to Exanple 3 from
:ﬁ%:ﬁ)%gér’% Bg&ﬂ%ﬂw {oﬁ@}ﬂ‘?@% f?‘891 N§(4-ﬂuoro-phenyl)-formamlde
5 and 2(62d(§lﬁ1l|prc9 mﬁtbﬁtﬁﬁﬂwlgﬁk purin-6-vl)-(4-chl oro-phenyl) -
amine ~cl HN\NN N NC 10 Was prepared according
rom N-(4-ch| oro- ?r mam de and
ls amine

f2- ChI oro9(2 ethoxv ethyI)9H—pur|n 6-vl 1 -(4-chl oro-

phenyl)-anmine F~a HN\ \ NN
@F
F
HN

¢T )
N N/)\CI
/
10 Was prepared according to Example 3 from N-(4-trifluoromethyl-phenyl)-

formamide and 2,6-dichloro-9-methyl-9H-purine.

(2-Chloro-9-methyl-9H-purin-6-yI)-pyridin-4-yl-amine

~
HN X
NN
¢
/ N/)\CI

15
Was prepared according to Example 3 from N-pyridin-4-yl-formamide and 2,6-

dichloro-9-methyl-9H-purine.



NC 1015/ Was prepared according to Exanple 3 from
N- (4-chl or o- phenyl )-formam de and 2,6-d ich
wa 25081 Bs9(2- et hoxy-et hyl ) - 9Hpu rine. WO 21) 1) 8pd1/6P#8s/053648
PCT/ EP211118 /115 3 6 4 8 28 (2-Chloro-7-nethyl
-7Hpurin-6-yl)-(4-chloro-pRenyl)-amine C HN\ NN
N N C WAas prepared according to Exanple 3 from
2-ChieroQ-piathyl BHpernt8-vi) - branteréep iigin-25yl )-amine

2, 6-di chl oro-7-met hyl - 7H puri ne.

Benzo[ 1, 3 0x0l - 5-yl - (2-chl oro-9-et hyl -9H puri n-6-yl)
-am ne --\[|[0 HNi V' NN< 1 i NNcl 10 Was

pr epar rding to Exanple 3 from

N- benz ] di oxol -5-yl -formam de and

2, NOI 0- 9- et hyl - 9H- puri ne.

2<Cnl [br 0 6- (4- chl or o- phenyl sul fanyl ) - 9- net hyl - 9H- purin
e [ BN N", C 15 Was prepared according to
Exénpl e 3 from 4-chl orobenzenet hiol and 2, 6-

diprdd ﬁrre%égéc?tagé’érd% tBL’E%}ﬁple 3 from N-(5-chloro-pyridin-2-yl)-formamide
5 and 2,6-dichloro-9-methyl-9H-purine.

(2-Chloro-9-methyl-9H-purin-6-y!)-(6-chloro-pyridin-3-yl)-amine

> | cl
i SN
¢T )
N N/)\CI
/
10 Was prepared according to Example 3 from N-(6-chloro-pyridin-3-yl)-formamide

and 2,6-dichloro-9-methyl-9H-purine.

(2-Chloro-9-methyl-9H-purin-6-yl)-(4-nitro-phenyl)-amine

N

N A

</N | /)N\m

/ N

15
Was prepared according to Example 3 from N-(4-nitro-phenyl)-formamide and

2,6-dichloro-9-methyl-9H-purine.

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

20
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(2- Chl or o- 9- net hyl
wo Aisgoda- 6-yl ) - (4-f 1 uoro-phenvl)-am ne F HNeAT/EPLODS/053648
</ N NCI Was prepared according to Exanple 3 from
N- (4-fl uoro-phenyl)-formanid¢ 5 and
2, 6-di chl oro- 9- net hyl - 9H puri ne. .
(Washprepered aeeardingote- pxamples3 from W44tqwaﬂptme¢wb)tmnamde and
2,6-dieRRYbo-RE B OHphring <N HNA N N ", G 10 Was
prepar ed accordl ng to Exanple 3 from
N-(4-trifluoronethyl-phenyl)- fornmam de and
(2-Chibr6-FivadthyrgH-Buriatdayl) penplisinives o |
5 (2-Cnloro-9-nethyl-9H purin-6-yl)-pyridin-4-yl-am ne

N\l HN/NN \NNC 15 Was prepared according to

Exanpl em N-pyridin-4-yl-formam de and 2, 6-

di chl or g9« pet hyl - 9H puri ne. WD 21) 1) 8/ 116909

1118 /115 3 6 4 8 30 (2-Ch | oro-9-nethyl

i -6 yl)-(5-chloro-pvridin-2-yl)-amne ndl

~il |M/§Fprepared according to Exanple 3 from
pyridin-2-yl)-formam de 5 and

-dic Ioro 9- et hyl - 9H puri ne.

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

10 (4-Bromo-phenyl)-(2-chloro-9-methyl-9H-purin-6-yl)-amine

/O/Br
HN

NN
¢ ]
N N/)\CI

Was prepared according to Example 3 from N-(4-bromo-phenyl)-acetamide and
15 2,6-dichloro-9-methyl-9H-purine.

(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

O@Q
<x S

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



(2-Cnhl oro-9-net hyl -9H-purin-6-yl)-(6-chl oro-pvridin- 3-
yl)y-amine C I // HN\ N \NN N NCI 10 Was prepared
WELEmefitiong to Exanple 3 from PCT/EP2008/053648
N-(6 chloro-pyridin-3-yl)-formam de and
, 6-di chl or o- 9- met hyl - 9H puBRne.
(2-Ch| or o- 9-net hyl - 9H puri n-6-vl ) -(4-nitro-phenyl)-am
ne NOZ N\ \NN i NOC 15 Was prepared accordi ng
Exan{égeﬁxanpl e 3 from N (4-nitro-phenyl)-formam de and
, |chlor09rrethl-9I—|-pur|ne
2-ChiproH-mathyl QFbDRENR; V) gMClone ani no) - benzonitrile
20 ~cN HNNNN i Nd V\D21)1)8/116909
PCT/ EP21 /115 36 48 31 Was prepared accordi ng
to Exa e~3 from N- (4-cyano- phenyl ) -formam de and
- di ghl or o- 9- net hyl - 9H puri ne.
(2</ ord- 9- met hyl - 9H purin-6-yl )-phenyl-amine 5 HN
| __\\Ws prepared according to Exanple 3 from
enW - f & mam de and 2,6
di chl or o- 9- net hyl - 9H puri ne.
5 2,6-Dichloro-9-methyl-9H-purine (1.40 g, 6.93 mmol) was dissolved in aceto-

nitrile (25 mL). Triethylamine (4.81 mL, 34.5 mmol) and cyclohexylamine (0.79 mL,
6.90 mmol) were added and the reaction mixture was stirred at 50°C over night. The
reaction mixture was cooled to room temperature and concentrated in vacuo. Water
was added followed by extraction with ethyl acetate. The combined organic phases

10 were dried over magnesium sulphate, filtered and concentrated in vacuo to give (2-
chloro-9-methyl-9H-purin-6-yl)-cyclohexyl-amine (1.5 g, 82%) as a crystalline
compound.

(2-Chloro-7-methyl-7 H-purin-6-y!)-cyclohexyl-amine
15
\

pe
N

<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

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



10

15

20

25

10
(4- Brono- phenyl ) - (2-chl oro-9-net hyl - 9H puri n-6-yl)-am
woeosrioodIN N\ NN < i N C Was prepared aceor/dpmngsos53648
to Exanple 3 from N-(4-brono-phenyl)-acetam de and 15
2, 6-di chl or 0- 9- et hyl - 9H puBBne.
(9 Benzyl - 2- chl or 0o- 9H puri n- 6-yl ) - (4-chl or o- phenyl ) - am
Example Sand ( 7- benzyl - 2-chl oro-7H puri n-6-yl)-(4-ch

(2- Chic%fg%b%ﬂﬁlé y%tye%h@kg%mm'é\ N\ NN NLNNOC NN
~ m Xture O

(9- benzyl - 2-chl oro- 9H puri n-6-yl ) - (4-chl or o- phenyl ) - am
i ne and (
benzyl - ro- 7H purin-6-yl)-(4-chl oro-phenyl)-am ne

aréd according Exanple 3 froma m xture of

-2, 6-di chl oro-9H purine and 7-benzyl -2, 6-

N7 H- purine and N-(4-chl oro- phenyl ) - f or mami de.
6909 PCT/EP211118 /115 3 6 4 8 32

Exaipl (% - Chl or 0- 9- net hyl - 9H—pur|n6yl

) n GV H
)2} %‘C‘*‘Wé&“@%% Mﬁ{)l ?&%héxwgn@%e (151 mL, 13.2
mmoljaereldisseleddn iasetardirite ( ) L) |aed teﬂL Q 540G &rr@dayﬁ e white
precmﬁﬂat@ %va@‘-coll%éte'@ Wﬁlltr)atléﬁ Cén@ylféémﬁ?f%lﬂ%ﬂﬁel( Burfffcdtion.
nmol ) were ‘added and the reaction m xture was
stl rred at 50C over night. The reaction mxture was
cooled to roomtenperature and concentrated in vacuo.
Examplé® Was added fol lowed by extraction with ethyl
cetate Teco pbi ned or gan phases O redld

IMIO to gi ve (2-

HN

O
apl
/ )Q\)'

Sodium hydride (60% in mineral oil, 160 mg, 4.1 mmol) was added to 3,5-
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
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.

(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,




chl oro-9- net hyl - 9H- puri n-6-yl ) -cycl ohexyl -am ne (1.5
g, 82% as a crystalline conpound.
wa Zooghie@o90- 7- met hyl - 7H- puri n- 6-vl )-cvcl ohexvl p@YEP®08/053648
15 HNC N N N Cl Was prepared according to Exanple 4
from 7-net hyl - 2, 6- di chl or o- 3 purine and
cycl ohexyl am ne. 20
31 mmel) @rasoradeyl drphyiseo b liesuitisg whitephgstatshyeresenliested by
flltratléﬁ ov%lsr\ea Ly é\hm| a\%sdrFPécPRﬁg?_l?g (BEPRBLEKE Y- BX@ R néthyl-

- et uri

Dyrazl e ISt oy B A BHER e et ] 110,87 Yeeps a white

crystalirfe doBpodad. Mapps eco _
(2-Chloro-9H purin-6-yl)-cycl ohexyl-amne HN'O <N 'N

/[ 11i HNJ 5 2,6- D|chloropur|ne(259, 13.23
i €3 9rm oH )]s &

a1

hvdro h|§)§| a sél? acetonltr| le (25 nl-) and.heat ed to 50C
preci pitate was coll ected

fil t64a€h omnuada (ﬁnfrﬁksnuﬂthvlcwrﬁéel bubir9-medhyl - pyon -6-yl]-
amlnéfg rgrrr]]ol) was dlssolved_lréle’ﬁpeatnol (25 mL). Concentra)ted hydrochlorlc
10 acid (if m.é»éf SRR bbb aoRRp sOp R . The PTG WEte Crials pgre
collected by filtration, washed with ethanol and dried to give (4-chloro-phenyl)-[2-(3,5-
dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine, hydrochloric acid salt (1.3 g, 84
%) as a white crystalline compound.

15 (4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yll-amine,

hydrobromic acid salt
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-

amine (500 mg, 1.4 mmol) was dissolved in ethanol (10 mL). Concentrated
hydrobromic acid (0.12 mL, 1.6 mmol) was added drop-wise. The resulting white

20 crystals were collected by filtration, washed with ethanol and dried to give (4-chloro-
phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine, hydrobroric acid
salt (510 mg, 83 %) as a white crystalline compound. Mp. 235 °C.

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

6.2)
HNQ
N

<1 )

—

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.



\'N NNI'N Sodi um hydride (60%in mneral oil, 160 ny,
4.1 mmol ) was added to 3,5 15 di net hyl pyrazol e (320
wornos@i6dogmol ) di ssol ved N, N-di net hyl f or mam depddBrmwhsds3648
and the m xture was stirred for 30 mn.
(2- Chl or o0- 9- net hyl - 9H pur i n38-yl ) - (4-chl or o-
henyl) am ne (1 0g 3 40 mml) was added and the
v )r leof H-Dud [l-amine

(Com@@@ﬁ&@ ;;éovvn and poured i nto vvater The aqueous phase
was extractedcwi th ethyl acetate. The conbi ned
organi c ¢ gs were dried over 20 nmagnesi um sul phate,
filteredtand’concentrated in vacuo. The crude product
vva§ ifred by flash chromat ography
(di met hane/ met hanol / anmoni a) to give (4-

fﬁ{or - phenyl ) -[ 2- (3, 5-di net hyl - pyrazol -1
- yN 9H purin-6-yl]-am ne (160 ng, 13% as a

yel low cry taT‘ ihe conpound. LC ES|-HRVS of [ MtH]| +

shows 354. Da. Calc. 354.123396 Da, dev. -2 ppm

25

(W ashprepereshaegerpinmto( Bxamplerfefram (Zogharol -metpyl-7 B=pusin-6-yl)-
5 (4- chlBVé %bh?l%”a‘rrﬂn@‘aﬁb'&’ ,81HiRBthyI; !a&é!é' c acid salt

LC- E lyH raz

RO F hosys 3220 U oplee 3546 28586 Dy dgv. -2.2 ppm.

nmol ) was di ssolved in ethanol (200 rrL) Sul furic acid

Qound:63@t als were coI | ect ed by filtrati on, vvashed vvlth
et hanol and_dej€d to give
(4-chl oro I)-[2-(3,5-di met hyl -

pyr azol 9-met hyl -9H purin-6-yl]-am ne, sulforic
acid sa\-| (1llg 87 %9 as a white «crystalline
corrpN Xb. 218 C 5

- rokEnh ) [2-(3,5-dimethvl -pvrazol -1-yl)-9-net
hyI

|| -am ne, hydrochloric acid salt
(4)dhl or o- M[Z (3, 5-di net hyl - pyrazol -1
10 -yI)9rret H purin-6-yl]- amne (1.4 g, 4.0 nmol)
n et ha entrate :
htaRpar e actfolid B PrermPR.S T GBR-B At purin-o-v)-4-
chloratpbpryl)-seindaadrESulimetiy wazaecr yst al s were col | ected

LC- E%‘ l\}lé oft MQPI# %@&Pg%@" 15?999155‘36&'0 356 135096 DL dAY8,3 ppm.

I'oro-phe
dlnethyl pyrazol -1-yl ) -9-net hyl - 9H puri n- 6-yl ] - am ne,

15 Benz&%%@fé&bpswﬁ% g. @ﬁie‘th\il—'bv@azgal 18¢H)-9%8th3E 9A-pMHH-6-yI]-amine
CTEJ/S I ne COI’TpOUﬂd
Com o- phenyl ) - [ 2- (3,5 di met hvl - pvrazol - 1- yl ) - 9- net

hyl - 9H- pur | n06’-\(/jl | -am ne, hydrobromnic acid salt
N° i

N N
</N | N/)\N/N
T

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.



(4- Cnl or o- phenyl ) -[ 2- (3, 5-di net hyl - pyrazol -1

-yl )-9-nethyl -9H purin-6-yl]- amne (500 ng, 1.4 mmol)
wowrmsdicdeol ved in ethanol (10 nlL). Concentr at epcT/EP2008/053648

hydrobrom c acid (0.12 nL, 1.6 mol) was added

drop-wi se. The resulting whdbe 20 crystals were

collected by filtration, washed with ethanol and dried
6-(4-GRrjorg-phenvisiliamt h2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purine (Com-
Qouncﬂ)b@g. yl)-[2-(3,5-dinet hyl - pyrazol - 1-yl)-9-net hyl - 9H pur

In-o-yl]-amne, hydrobroric acid salt (510 ng, 83 %

as a white g (al | i ne conpound. Mo. 235 C. 25

Cycl ohexyl - }R- (8, 5-di net hvl - pvrazol - 1-yl)-7-met hyl - 7TH

purin-6-ySl -am ne (Compound HNC N NN N_ N' Ws

pr epaged cording to Exanple 6 from

(2- CW orp-;ﬁ'{r\mt hyl - 7H purin-6-yl ) - cycl ohexyl - am ne

and 3y iN yNpyrazole. 30 LC-ESI-HRMVS of [ MH] +
shows/ 326, 208 ; | c. 326,209318 Da, dev. -3,7 ppm
WO 21) 1) 8/ 11§5‘§%{7EP211118 /115 3 6 4 8 35
(4- Cnl or o- phenyl ) -[2-(3, 5-di met hvl - pvrazol -1-yl ) -7- et
h\Was7pepareth aecqraingaio leampledhfiondtcBlogy-6-f¢-chlgro-pReryl-
5 sulfadylz)-élﬁ@ﬂhwgmr%% ﬁ,@-@iﬁfé?ﬁﬂb?&zbréﬂanpl e 6 from

LC-EGERMS b VBT Pows g Uisd o Xliena hPBAgRaRR gev. 4.7 pom.

LC- ESI - HRMS of [ MtH + shows 354, 1226 Da. Calc.

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)

HN
A

an
! N/*)W\N?’
Cl =

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.
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10 Was prepared according to Exanple 6 from
(2-chl oro-9-ethyl -9H purin-6-yl)-(4-
wae bdogn gophenyl ) - am ne and 3, 5- di met hyl pyr azol epcT/EP2008/053648
LC-ESI - HRVS of [ MtH] + shows 368, 1399 Da. Calc.
368, 139046 Da, dev. 2,3 ppm37 15
Benzo[ 1, 3l di oxol -5-vl -f2-(3,5-di methvl -1pvrazol -1-vl)-
Examplet/hy| - 9H puri n- 6- vl | - ani ne (Corrpound 6 5)6.5) o0-\
d

np -y
et hyl - 9H puti n- 6-yl) - am ne and 3, 5- d| nmet hyl pyrazole
20 LC- ESI \S of [ MtH] + shows 378.1679 Da. Calc.
378.167348 Da, dev. 0.1 ppm WO 21)1)8/116909
PCT/ EP211118 /115 3 6 4 8 36
o- phenyl sul fanyl') - 2- (3, 5- di net hyl - pyrazol - 1-
-9H purine (Com pound 6.6) ci S /N ( N

N~ préRared according to Exanple 6 from
2- ¢hl or o- %(\%}‘moro phenyl - 5

sul fanyl) t hyl - 9H puri ne and 3, 5- di nmet hyl pyrazol e.
LC- ESI - HRMS of [ MrH] + shows 371. 0863 Cal c
371. Gs2bos01347-PHEY-6-U)-eYplghexyl-amine (1 0 g, 3 47 mmoI) 3,5-dimethyl-

pyrazbkr 4th 08 683nm?il)faﬁd avetaaindie alth)amar@t rlméledghl-aoséaléd vial and
42D Q59eR NP IBbIG 30 &t mil SRR 4

heate l\|¥ am crowave ovel C tor 50'mi ater was add d and the preC|p|tate

was collected by filtration. The crude product was purified by flash chromatography

(dichloromethane/methanol) to give cyclohexyl-[2-(3,5-dimethyl-pyrazol-1-yl)-9H-purin-

6-yl]-amine (210 mg, 19%) as a white powder.

LC-ESI-HRMS of [M+H]+ shows 312.192 Da. Calc. 312.193668 Da, dev. -5.3 ppm.

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

HN

~N

N
2
/ H

(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.



\N NNN 10 CI Was prepared according to Exanple 6 from
(2-chl oro-9-net hyl - 9H puri n-6-yl ) -

wd %08 o®- phenyl ) - ani ne and PCT/EP2008/053648
4-chl oro- 3-nmet hyl - 1H pyrazol e. LC ESI-HRMS of [ MtH] +
shows 374.0692 Da. Calc. 3748068774 Da, dev. 1.1 ppm

4-Chjagroahenyl P \girazinnyd-isebubt-AH-| A)@ing| - 9H puri n-
6-vl|-(4-chloro-phenyl)-amne (Conpound 6.8) ~a HN\
J_Was prepared according to Exanple 6
from (2-chlg - met hyl - 9H puri n-6-yl) -

&)yt ) - anm ne and

5-chl oro- 3- net hyl - 1H pyrazol e. 20 LC- ESI - HRMS of

[ M-H] N-shows, 374. 0699 Da. Calc. 374.068774 Da, dev. 3
ppm &0 P1) 1) 8/ 116909 PCT/ EP211118 /115 3 6 4 8 37
Exanpl NS N2

Cysl chexyl - [ 2H( 3, 5-di net hyl - pyrazol -1-yl ) - 9H puri n-6-v
'l Yam ne (Conmpound 7.1) HNC <N H N NS5
(2-Chl oro-9H purin-6-yl)-cycl ohexyl-amne (1.0 g, 3.47
mittas prepasedipaearting todyxampleed {raav(2nehlo®-88setsyly Ok rpdirin-6-y!)-

5 (4-chiBESbABhYEfiné bhaMyokaft Sndfiarfrdie, @ sealed vial and
heat e a m crowave oven at OC for 50 nmin. Water
was added and the precipitate was collected by

(4-ChidrbigrinyD9-(Phethex e i ahyaEa MeS-OpUp i in By PEmindis h

chromat ography (di chl or onet hane/ net hanol) to give
cycl ohexyl - [ 2- (3. 5-dj net hyl - pyrazol -1-yl)-9H purin 10
6-yl]-am ne (2 , 1999 as a white powder.

PH) + shows 312.192 Da. Calc.

dev. -5.3 ppm Exanple 8 15

312. 193668

(4- Chl ona- '\}/I ) - (2- hydr azi no- 9- net hyl - 9H- puri n- 6-yl)
-am ne </ci | HN
N = ~NH,

N N
~ "

10 Was prepared according to Example 8 from [2-chloro-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

15 / H

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



\N-NH Nz H
(2-Chl oro-9-net hyl - 9H puri n-6-yl ) - (4-chl oro- phenyl ) -am
wo t@sifsebB g, 12.1 nmmol) was dissolved in PCT/EP2008/053648
tetrahydrofuran (50 niL). Hydrazine nonohydrate (26 ni,
536 nmmol ) 20 was added and3Phe reaction ni xture was
heat ed to ref Igux over night. . The nextI day Ivvater was

f||trat|on washed W|th vvater and drledto gi ve
(4-chl oro- phenl) (2- hydrazi no- 9- met hyl - 91 puri n- 6-yl)
-amne (3.16 90% as a white crystalline conpound.
WO 21)1)8 5009F PCT/ EP211118 /115 3 6 4 8 38 (4-Ch
| oro- --~ (2- hvdr azi no-9-i sobutyl - 9H purin-6-yl)-am
|ne ~ N\ N-NNH2 NH N Was prepared according
8 from (2-chloro-9-isobutyl-9H purin-6-yl)
5<(’4 hlj\ henyl ) -am ne and hydrazi ne nonohydr at e.
Hyl ) - 19-(2- et hoxy- et hyl ) -2- hvdr azi no- 9Hp
ur/n6vIIHamne HN \N\NNNNNH2 ri H O 10

W#é&@)@@?@gg&gmn El;(aagﬁ:pm (% chiGro-9- -methyl-9H-purin-6-yl)-

5 (4-trifliorometini-bhef)-ahiong angharlydlin@maorohgdeatbydr azi ne
nonohydr at e.
(4- Fl uor o- phenyl ) - (2- hvdr azi no- 9- net hyl - 9H puri n- 6-yl )
(2-Hydeazime9-rre iy -OH-pumn-6 <y )-pymgipt4-yl-amine

Z N
|
N
S
N N/)\N/NHZ
/ H
10 Was prepared according to Example 8 from (2-chloro-9-methyl-9H-purin-6-yl)-

pyridin-4-yl-amine and hydrazine monohydrate.

(5-Chloro-pyridin-2-vl)-(2-hydrazino-9-methyl-9H-purin-6-yl)-amine

= Cl
|
HN N
N N
¢
N N/)\N/NHQ
/ H

15
Was prepared according to Example 8 from (2-chloro-9-methyl-9H-purin-6-yl)-

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



15 /NHZ Was prepared according to Exanple 8 from
(2-chl oro-9-net hyl - 9H puri n-6-yl ) -
wd %oBuogey phenyl ) - ami ne and hydrazi ne nmonohydr gt EEPI0/053648

21)1) 8/ 116909 PCT/ EP211118 /115 3 6 4 8 39
( 2- Hvdr azi no- 9- net hyl 40
- 9H- puri n- 6- 2 (4-trifluoronethyl-phenyl)-amne F F

(6- Chlz)rom)wldmdvali/( Rydrazing-9- methvkg_mwhﬁaé);mm ding to
Exanple 8 from (2-chloro-9-nethyl -9H purin-6-yl)- 5
(4-triflu €hyl - phenyl ) -am ne and hydrazi ne
nmonohydrdte. || (2-Hvdrazi no-9-nethyl - 9H puri n-6-yl
) - PV Wi-amine ~ N HN/ I \NN N NJI\HNHZ 10

Was prgpared according to Exanple 8 from
(2N: 9-met hyl - 91 purin-6-yl)- pyridin-4-yl-am ne
r<d hydr gzi nﬁ nonohydr at e.

0 N\ Pai n-2- vl ) - (2- hydr azi no- 9- net hyl - 9H puri n

-6[V|) amifle a/ HNN / \NN J\ NH NNH2 15 Was

DW%ﬁa%&%%ﬁﬁw%@r%@ﬂ@bg ﬁpgﬂ@n&hloro -9-methyl-9H-purin-6-yl)-
5 (6- chlpso @Mn@m&Wrarﬁm amq/hydramnﬁem@ﬂ@hwmeazu ne
nonohydr at e.

(2-Hvydrazino-9-methyl-9H-purin-6-yl)-(4-nitro-phenyl)-amine

HN
N

¢TI0

N N/)\N/NHQ

/ H

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

(4-nitro-phenyl)-amine and hydrazine monohydrate.

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

HN

as
N N/)\N/NHQ
/ H
Was prepared according to Example 8 from 4-(2-chloro-9-methyl-9H-purin-6-

ylamino)-benzonitrile and hydrazine monohydrate.

15

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

A

N N

4
<N |N4i\N/NH2

/ H

20



WO 21)1)8/ 116909 PCT/EP211118 /115 3 6 4 8 40

(6-Chl oro-pyridin-3-yl)-(2-hydrazi no-9-net hyl - 9H Puri
wo2dshiggeanine / yCl HN\ N \N-NH Nz H VBSI/EP2008/053648

prepared according to Exanple 8 from

(2-chl or o- 9- et hyl - 9H—pur|n46 yl)- 5

(6-chl oro-pyridin-3- % am ne and hydrazi ne
nngr@pandv accordlng xample 8 from (2-chloro-9-methyl-9H-purin-6-yl)-

hen I%‘rﬁhﬁ@reﬁ% rgzﬂBtrﬁdﬂ\o@d‘r%' n-6-yl)-(4-nitro-phenyl)-
P )( HW | N H2 10 Was prepared
accordl ng to Exanple 8 from

(2-Hyf2aziid-9rraeSieH 2 B=\0 ) phénéthyl-amine

5 (4-nitro-phenyl)-amne and hydrazi ne nonohydr at e.
4- (2- Hvdr azi ng~9- net hyl - 9H puri n- 6-yl am no) - benzoni tri
le ~CN HN\ \' N I N~ 15 H NHZ WAs prepared
accor dj t le 8 from
4-(2- or 0- 9- net hyl - 9H puri n- 6- yl am no) - benzonitrile

i ne nonohydr at e.

(24 Hvilr azi no- 9- net hyl - 91 puri n-6-vl ) -phenyl -ami ne 20
HN'N: MNEN NIN NHz  H WO 21) 1) 8/ 116909

pct/ EP211188 /115 3 6 4 8

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

10 (4-Bromo-phenyl)-(2-hydrazino-9-methyl-9H-purin-6-yl)-amine

/O/Br
N

N N

/4

<N | L
/ H

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

15
(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

41 Was prepared according to Exanple 8 from
(2-chl oro-9-net hyl - 9H purin-6-yl)- phenyl -am ne and
whyssazdone monohydrat e. PCT/EP2008/053648
(2- Hydr azi no- 9- et hyl - 9H puri n- 6-yl ) - phenet hyl - am ne
5/ HN \NNNH N N H Was4grepared according to
Exanpl e 8 from (2-chloro-9-nethyl - 9H purin-6-yl)-
Exam;jﬂ%ﬁet hyI ani ne and hydrazi ne nonohydrate. 10

p
Compgu | e 8 from (4-brono-phenyl)-(2-chl oro-9-
nmet hyl - 9H pur im- 6-yl ) - am ne and hydrazi ne nonohydr at e.
15
(9- Benzvdra2| no- 9H puri n- 6-vl ) - (4-chl or o- phenyl)

-am ndNand” ( 7- benzyl - 2-
hy,d‘iﬁ/gxo 7H purin-6-vl)-(4-chloro-phenyl)-amne a a

I\(/\ NNN NI NNNH2 NN-NNH / HH 20 A

_N
(9 benzyl - h azi no- 9H puri n-6-yl) - (4-chl or o- phenyl)
-anm ne an
(7-benzyl - 2- hydr azi no- 7H puri n-6-yl ) - (4- chl or o- phenyl)
%Fh@rmepvéﬁarm@rwa@f%mea@ylf%# PYERS-¥ )-@niine §9@0 mg, 3.29

mmol Pﬁ%@r@-p@ﬁtanedlone (0.47 mL, 4. 16 mm 1) |n ethanol %25 mL%were heated to
enzyl - 2- chl oro-9H purj n-6 R/ hl or
refluxfey 4@ mifgWater was added aind the whit crystalllne compoun was collected

by filtfatiohe haghed wath water 'éHdmﬂdthoQ;Wé 12- (ﬁs@h@mrlmgggadm ~ANO-

methy - B0Sa B 5 108ro;BREDIEAREES 18, Abb %Y

LC-ESI-HRMS of [M+H]+ shows 338 1526 Da. Calc 338.152946 Da, dev. -1 ppm.

(4-Chloro-pheny)-[2-(3,5-dimethyl-pyrazol-1-y)-9-isobutyl-9H-purin-6-yll-amine

(Compound 9.2)

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)
N

AT
</N | N\/)N\N/N
-

//O
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12-(3,5-D net hyl -pvrazol -1-yl)-9-net hyl - 9H puri n-6-yl |
-(4-fluoro-phenyl)-amne (Conpound 9.1) F HN\ \N::
wN200801 Nodd 5 PCT/EP2008/053648
(4- Fl uor o- phenyl ) - (2- hydr azi no- 9- et hyl - 9H puri n- 6-yl)
-amne (900 ng, 3.29 mol)48&nd 2, 4- pent anedi one (0. 47
nL, 4.16 mmol) in ethanol (25 m.) were heated to
r Wasrrepereecearding/iat examele Hifida(4aetiotcehemyl)-i9-(2-ethoxy-
ethyI)CZ-}ﬁZ&%Jszlgl-ﬁﬂfﬁ?QBfW’] AR Eahd 84-BantaP¥dldret rati on,
d wth water and dried to give
[ 2- (3 5- dlnethyl pyrazol -1-yl)-9 10
e > he ph

A Yrifarsromefhl

: amine
38. 1526 Da. Calc.

Comgednd 94946 Da, _dev. -1 pp

(4- ChI oro phenFI) 12- (3, 5-di net hyl -pvrazol -1-vl)-9-iso
but vl - gvlil-amne 15 (Conpound 9.2) ~ci HN
\N N N N, I N Was prepared according to Exanpl e

9 from\3d- or o- phenyl ) - (2- hydr azi no- 9-

i sobutyl -9H purin-6-yl)-am ne and 2, 4- pent anedi one. 20
(4 ore- phenyl ) -12- (3, 5-di et hvl - pvrazol -1-yl)-9-(2-
etthox -gt)\yl}\l 9H purin-6-yll- amne (Conpound 9.3) -~a
HNN'NON N 10 W 21)1)8/116909 PCT/ EP211118
/145 36 MV\&S prepared according to Exanple 9
from (4-cHl or o- phenyl ) -[9-(2-et hoxy-

eWﬁ’é b e%a%&%%rﬁ%g%d‘%rhﬁleeg ¥bi @ a2R8-9-methyl-9H-purin-6-

ned
yl)-(4- trlﬂuoromethyl phenyl)-amine and 2,4-pentanedione.

LC-ESI-HRMS of [M+H]+ shows 388.1517 Da. Calc. 388.149752 Da, dev. 5 ppm.

[2-(3,5-Dimethyl-pyrazol-1-yI)-9-methyl-9H-purin-6-yIl-pyridin-4-yl-amine (Compound
9.5)

Was prepared according to Example 9 from (2-hydrazino-9-methyl-9H-purin-6-
yl)-pyridin-4-yl-amine and 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)

Y Cl
|
HN N
N N
¢



[ 2- (35-Di net hvl -pvrazol -1-yl)-9-nmet hyl - 9H purin-6-yl | -
(4-trifluoronethyl-phenyl)-amne 5 (Conpound 9.4) F F
wdr2dibiiieood N ~NI'T - \ N NN'N Was prepared accor di pgr/k@2008/053648

Exanpl e 9 from (2-hydrazi no-9-net hyl - 9H puri n- 6-
yl)-(4-trifluoromethyl -phen¢#) - ani ne and

2, 4- pent anedi one. LG ESI-HRMS of [M+H + shows 388. 1517
D/ asaneparagB gcaardirgptofjaxarele. 9 fompidrchiem-pyridin-2-yl)-(2-

hydrak#rol$. n%tHyIU@Hfﬁdrmpﬁ’fyﬂzé}hMe Md 29~ ﬁ@rﬁthﬁbd%Hepu“ n- 6- yl |

VIl N N
LC- E&Fwﬁ%p@&arw eus Fong Ay r%aéancesésfﬂééfts Da, dev! 49 ppm.
(2-hydrazi no- 9- net hyI 9H purin-6- 15

(ComgdﬁndB@l? Da dev 4.9 ppm
(5-Chl oro-pvridin-2-vl)-[2-(3.5-di nethyl -pvrazol - 1-vl)

- 9- net hyl - arin-6-vll-amne (Conpound 9.6) 20 CYC
HN N \N:)@DN WO 21) 1) 8/ 116909 PCT/EP211118 /115 3 6
4 8 prepared according to Exanple 9 from
(5-ch| o- pyridin-2-yl)-(2-

r1Qr 9- met hyl - 9H puri n-6-yl ) -am ne and
2<4 pén Nfa\edl one. LG ESI-HRMVB of [MrH] + shows 355. 1204

#55,118645 Da, dev. 4.9 ppm 5
(6 ChI oroMn 3-yl)-[2-(3, 5-di net hyl - pvrazol -1 -yl)
- 9- et hyl urin-6-yll-am ne

Was prepared according to Example 9 from (6-chloro-pyridin-3-yl)-(2-
10 hydrazino-9-methyl-9H-purin-6-yl)-amine and 2,4-pentanedione.
LC-ESI-HRMS of [M+H]+ shows 355.1179 Da. Calc. 355.118645 Da, dev. -2.1
ppm

[2-(3,5-Dimethyl-pyrazol-1-vI)-9-methyl-9H-purin-6-yI1-(4-nitro-phenyl)-amine (Com-

15 pound 9.8)
N

</\“

g

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)

O
p'

N

</



(Conmpound 9.7) C1 H N ZN N NN, N Was prepared
according to Exanple 9 from
wd fooghigoo- pyridin-3-yl)-(2- 10 PCT/EP2008/053648
hydr azi no- 9- net hyl - 9H puri n-6-yl)-am ne and
2, 4-pent anedi one. LG ESI - HRRS of [ MrH| + shows
355.1179 Da. Calc. 355. 118645 Da, dev. -2.1 pm
[ Wasspreper etk apeerding iezioxamplel9 frgmﬁﬁwwdeammermemywrl purin-

6y|amﬁ1\6kfﬁieh&8ni@r‘"|§rb)ﬁd)2@ PdHah&dBhe 15 pound 9.8) NO HN Z

LC- E%IZH% o5 IVAHE Sabws %%r@ﬁqua;ﬁ): L9348 155R TP 0h, Uev' 318 pom.

yl)-(4-nitro- phenyl) am ne and 2, 4- pent anedi one.
<. ESI - HRVS h

442- (3, 5 thyI -pvrazol -1 -yl)-9-net hyl - 9H puri n- 6-yl
amnol hoitrile (Conmpound 9.9) CN HN\ \N. N N
1) 37116909 PCT/EP211118 /115 3 6 4 8 45 Was
accordl ng to Exanple 9 from
2| no- 9- met hyl - 9H puri n-
bﬂnzonltn | e and 2, 4- pent anedi one.
S| NH

Rl H + shows 345. 1593 Da. Calc.
. 157617 { dev. 4.9 ppm 5
12 (3, 5- D net hvl - pvrazol -1 -yl ) -9-net hyl - 9H puri n-6-yl |

- phenyiepaned acédrdimgotorEixample)9 from (2-hydrazino-9-methyl-9H-purin-6-
yl)-phenyl-amine and 2,4-pentanedione.
LC-ESI-HRMS of [M+H]+ shows 320.1629 Da. Calc. 320.162368 Da, dev. 1.7 ppm.
10
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-phenethyl-amine (Compound
9.11)

Was prepared according to Example 9 from (2-hydrazino-9-methyl-9H-purin-6-
15 yl)-phenethyl-amine and 2,4-pentanedione.

LC-ESI-HRMS of [M+H]+ shows 348.1941 Da. Calc. 348.193668 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)

20



HN\ / \//N NN Was prepared according to Exanple 9
from (2- hydrazi no-9-net hyl - 9H puri n- 6-
w bgostwoy! - ami ne and 2, 4- pent anedi one. LC- ESI pd¥v2004/053648
[ MkH] + shows 320. 1629 Da. CaI c. 320.162368 Da, dev.
1.7 ppm 10
12-(3,5-Dinethvl -p vrazoI-I-Iyg - met hyl - 9H- puri n-6-yl |
- Pramerempared ateryd(nQoiepoxaiaplei 9 fanm 4- bromlO-phenN) (%rhmdmzmo -9-
methyl -V ARaEAAe afEe diBrdedigagpl e 9 from
- hydrazi no-9- net hyl -'9H puri n-6- 15
yI) phenet hyl - am ne and 2, 4- pent anedi one. LC- ESI - HRMS
(4-Chirolgvigryh-[ShausyB28 5184thyD3-triffadromaiif-\i-a 56181 i -9 evrin-6-yl]-
. m
5 amin 0486k ) - 12- (3. 5-di net hyl - pvrazol - 1- vl ) - 9- et h
yl - 9H puri n- 6-¥[&I -amne (Conpound 9.12) 20 Br HN\
\N N NI A'S 1)8/ 116909 PCT/EP211118 /115 3 6 4 8
46 V\&d according to Exanple 9 from
(4- br ¢mo- pRenyl ) - (2- hydr azi no- 9-
nmet hyl -|9H purin-6-yl)-am ne and 2, 4- pent anedi one.
(4/ oro+ phenyl ) -f 9-nmet hyl - 2- (5-nmet hyl -3-tri fl uor onet
y\ k\yI)FgH-purl n-6-yll- 5 am ne (Conmpound
9 i‘s) cN

Was prepared according to Example 9 from (4-chloro-phenyl)-(2-hydrazino-9-
methyl-9H-purin-6-yl)-amine and 1,1,1-trifluoro-2,4-pentanedione.
10 LC-ESI-HRMS of [M+H]+ shows 408.0948 Da. Calc. 408.09513 Da, dev. -0.8 ppm

FF

(4-Chloro-phenyl)-[2-(3,5-diethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine
(Compound 9.14)

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)

Cl

HN

% =N
<N | N/)\N,N\



<N:. Np NNONF F Was prepared according to Exanpl e
9 from (4-chl oro-phenyl)-(2-hydrazi no-9
wWORGoBNM 16984+ puri n-6-yl ) -ami ne and PCT/EP2008/053648
1,1,1-trifluoro-2, 4- pent anedi one. 10 LC ESI - HRVS of
[I\/H-H]+ shows 408.0948 Da. CAFc. 408.09513 Da, dev.
-0.8 ppm
(W@p@p@r%eﬂwﬂw{gzto(@mﬂlee& fiom- (dvehletst-phemy!)-(Dhyetazino-9-

] HN \ / <7
methw gl-ﬁb'uHHIG )%whé 2R ﬁﬁ]eélﬁm?ég?%r%&éﬁe a

LC-ESkHRMS kM aHE: 5%%\?4?%?3(123&%%\ 21588 158058 B dev-0.4 ppm.

net hyl - 9H— purin-6-yl)-am ne and 3, 5- hept anedi one.
f Mk 3

?ﬂpurln B- vﬂaz4 ¢chloro-phenyl)-

amin c@h oura:d yI ) - f9 met hyI 2-(3,4,5-trinethyl-pvrazol
-1- yI) 9H-purlﬁl 6-yll-am ne (Conpound 9.15) ~ci HN\
I'N WD 21)1)8/116909 PCT/EP211118 /115 3 6
4 8 47 repared according to Exanple 9 from

(4- chi¥ o-phenyl ) - (2- hydr azi no- 9-

rret'\pyl -JOH puri n- 6-yl)-am ne and

3- yI'™N2| 4-pent anedi one. LC ESI-HRVB of [ MrH] + shows
3 8%Da. NCal c. 368. 139046 Da, dev. -0.4 ppm 5

12((4 ®hi oNo- di net hyl - pvrazol - |
-yl )-9-net 9H-purin-6-y|I-(4-ch|oro-pheny|)- am ne
(Compound”9. 1) ~cl  HN

Was prepared according to Example 9 from (4-chloro-phenyl)-(2-hydrazino-9-
10 methyl-9H-purin-6-yl)-amine and 3-chloroacetylacetone.
LC-ESI-HRMS of [M+H]+ shows 388.0852 Da. Calc. 388.084424 Da, dev. 2 ppm.

(4-Chloro-phenyl)-[9-methyl-2-(5-methyl-3-phenyl-pyrazol-1-y)-9H-purin-6-yll-amine
(Compound 9.17)

s
HN

N A
«f“
! N/*)N/\N\)’@

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.

15

20
(4-Chloro-phenyl)-[2-(3-furan-2-yl-5-methyl-pyrazol-1-y1)-9-methyl-9H-purin-6-vl]-
amine (Compound 9.18)




N <N NN,N CI Was prepared according to Exanple 9 from
(4-chl oro- phenyl ) - (2- hydrazi no-9- 10

wWOrBdoBM 698+ puri n-6-yl ) -am ne and 3- chl or oacet yp@EELPIL053648
LC- ESI - HRVB of [ MtH] + shows 388 0852 Da. Calc.
388. 084424 Da, dev. 2 ppm
(4- Cnl or o- phenyl ) - f 9-net hyl - 2- (5- met hyl henyl - pvraz
owﬂme@w%acmremg@lﬁmnp@@{r qrogpge'r)ylz{ y@nazino-9-

methyl-gM- pb'hhf Tmawigé"awd\r’:ﬁ lﬂ!rg par glr#)g%&r?&ﬂ@hé‘g to Exanple
LC-ESIHRMS STVt HHSabys )4i5§rﬁ15§@ b ol dB51iasat bz, dev. -3.5 ppm.

LC— ESI -HRI\/B of [M+H] + shows 416. 1393 Da. Calc.

carboWI)c;Seldrch\)dles%lt b@omnoendlgl19)am ne (Corrpound 9 18) cl

HN\ < N)-NO WO 21)1)8/ 116909 PCT/EP211118 /115 3 6

4 8 48 praepar ed according to Exanple 9 from
(4-chlorp enyl ) - (2- hydr azi no- 9-

nmet hyl - 9k puri n- 6-yl ) -am ne and

1- (2-'f| ryl)-1, 3- but anedi one. LC ESI-HRVS of [ MH] +

.1169 Da. Calc. 406.118311 Da, dev. -3.5 ppm

d\‘\o- Oenyl am no) - 9- net hyl - 9H puri n-2-yl | - 5-
rrdthl- _anzles carboxylic acid ethyl ester
(Con‘poun 9.19) & \ HN <N: : N N N\ OO\ Ws

prepared according to Exanp
(\/Mag Rrepaiepasagraiog o ﬁyam@iq ﬂ@_;r_ogn (4 chIoro -phenyl)-(2-hydrazino-9-

10 methyl-9H-purin-6-yl)-amine and ethyl acetopyruvate.
LC-ESI-HRMS of [M+H]+ shows 412.1308 Da. Calc. 412.128876 Da, dev. 4.7 ppm.
[9-Benzyl-2-(3,5-dimethyl-pyrazol-1-yI)-9H-purin-6-vl]-(4-chloro-phenyl)-amine _and
[7-benzyl-2-(3,5-dimethyl-pyrazol-1-yl)-7H-purin-6-vl]-(4-chloro-phenyl)-amine

Q@Q
<x B

o o

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



10 met hyl -9H purin-6-yl)-am ne and et hyl

acetopyruvate. LC-ESI-HRMS of [M+H + shows 412. 1308
wd00sedoss 412. 128876 Da, dev. 4.7 ppm PCT/EP2008/053648
f 9- Benzvl - 2- (3. 5-di net hvl - pvrazol - 1-vl ) - 9H puri n- 6- vl |

- (4-chl or o- phenyl ) - ami ne and9
f7 blenzvl 2- 3 5-di met hvl -pvrazol

hexafmo\rojuufé\l, Ql_orfé NNNNNNNN 15 A mixture of
enzy 5-di met hyl - pyrazol - 1-yl ) - 9H purin-6-yl ]

-(4-chlorg G'nyl) am ne and
[7- benzyl3 5-di met hyl - pyrazol -1-yl)-7H purin-6-yl]
- (4- chl\gfox-phenyl ) -am ne was prepared according to

Exanpl € 9 from (9- benzyl - 2- hydr azi no- 9H
p;J{N (4 c Ioro phenyl ) -am ne and
ehzy dr Z|no TH purin-6-yl)-(4 20
chl'\b pe and 2, 4- pent anedi one. WO
21{1) 8/ 1169'09 CH'EP211118 /115 3 6 4 8 49
3-{[6-(4-Chlot0 enyl am no) - 9-nmet hyl - 9H purin-2-yl | -h
ydrazono}-1, 1, E,F4,4,4- h exafl uoro-buton-2-0n
eci N<N11 -F NNHNHF FOF FF5 Ws
5 pV\E&E&pr@qbaeerﬂ:accbrdgwgtm Exampleed Bofrr @achloro-phenyl)-(2-hydrazino-9-
methy(l [b'l-ﬁg ﬂg&: @ %'?Wlh% a%ﬁ)ﬁ%%rﬂﬁéwa%ngﬂllacetone
hexaf | uor oacet yl acet one. Exanple 10 i 0
[2-(3,5-Bis-trifluoronethyl-pyrazol -1-vl)-9-nethyl -9H
Exampléi10- 6- vl | - (4-chl oro- phenyl )- am ne (Conpound 10.1) a

10 [2-(3,gﬂgis-trifluoromethvl-pvrazol-1-vI)-9-methvl-9H—purin-6-vl]-(4-chloro-phenvl)-
amine (Compound 10.1)

HN

al
F
A
F

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.



[IN \/ NNF N~FFF FF Small pieces of sodium
(200 ng 8.7 mmol ) was added to nethanol (40 nL) and
wo kdogfiggod or 30 min. PCT/EP2008/053648
3-{[6-(4-chl oro-phenyl am no) - 9- et hyl - 9H puri n-2-yl ] -
ydrazono} 15 1,1, 1, 4, 4, 4- heRff | uor o- but an-2-one (1.3
, 2.7 mmol) was added and the reaction mxture was
Examrpégﬂéd at reflux over night. Upon cooling a white
|Bo&R2dRE 8dgiBMhine

anol [0 gl ve

bi s- trlfluororrethyl pyrazol - 1-yl ) - 9- net hyl - 9H puri n- 6-
yl ] - (4- chberg-BHenyl )-am ne (460 ng, 37% as white
crystal s.LC— ESI - HRVS of [ M+H] + shows 462. 0668 Da.
Cal c. 42066864 Da, dev. -0.1 ppm WO 21)1)8/116909
PCT/ EP211118 /115 3 6 4 8 50 Exanmple 11

S D et hyl - pyvrazol - 1-yl)-9-net hyl - 9H-purin-6-y
I 1 behzeye-1,4-di am ne (Conpound 11.1) \ZNHz HN N

NN NEAN
[2/(3 5- D)Q%/'I-pyrazol -1-yl)-9-nmet hyl - 9H puri n- 6-yl ]
5 (4 nitro<phenyl) am'ne (2 89 g, 7.93 mol) was
j I I
3;&”5% ARSIy Sty bt B (L PRl RE e pamine
(2.89gn 9r3e@mqlbrwaﬁ isseleedrs hariQid50 ea*notadlﬁb@r@@ewane (50 mL).
Pallacﬁhmbﬁ%n‘c(@% Booe Was':édderoaérﬁd)fhet RaRHER nfigiuré Yvas stirred
underNa hgr(ogeg rrpg,p gFeC%y,Zg Iu?*g |ﬂgatg)%qt5{%§gh celite followed by
10 concerﬁdd{upurm mraﬁudb]avec Wag @stmétrdAI@mmlmﬁylﬁgq:gggﬁllg@élsmm -6-yl]-
W - + shows
benze%aélfr‘ ﬁ?' ﬁ@%@?@?@% S’\écsﬁé% “g%%wb m 15 Exanple 12
LC-ESKHBMS of MpHENshows S3bet1B8 Da- (PaLcn685>1|73267 Qastdeah(d ppm

r o- Dur an- 2-yl oxynet hyl )-pvrazol -
vl 1 -9H purin-6-vl}-am ne ~cl

15 Example 12
(4-Chloro-pheny)-{9-methyl-2-[3-methyl-5-(tetrahydro-pyran-2-vloxymethvl)-pyrazol-1-
vIl-9H-purin-6-yll-amine

20 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,

25 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



10

15

20

25

N/N~N \N NNN O 20 Under a/nitrogen atnosphere
t et rahydro- 2- (2- propynyl oxy) - 2H pyran (636 nL, 4.52
wopmb)i1edes di ssolved in dry tetrahydrofuran (2ec1kp2088)653648
cooled to -78 C. n- Butyllithium (2.5 Min hexanes,
2.03 n, 5.06 nmol) was addéd drop-wi se. Zinc
chlorlde (629 ng, _4.51 mol ) dissolved in
the phagesamgiiersgnarated( Thaioygaris phage dvas wpshed withaaiunated aqueous
ammdfiamt dHidrida ((Z k')' End'BAné! Jjﬁé’@gvéromﬁﬁﬁgélh& QJIEhatéCﬁltté(rled and

1T
conceraeh i (A iE OO A= B AR P o ek 7 ag e crude

produst.t h saturated aqueous ammnl um chlori de Et hyl

158k SR g3 AE S IR G N B g TLFERAHE ¢ cror
pheny)- gbhydrqzirursg ey ek inab 1yh)- aramnﬂ dted, 5®mm) were dissolved

in ethQHHP@'O%Lnf ?hﬁgfeo(gtfr)é}lger ) dﬁf gﬁrs E?th‘?g | mixture was

CONCent
concqm@ged trovaguge he crude product was purified by flash chromatography

(dmhlérdrh@thfaﬁ@bhsﬂétﬂaﬁdlmﬂrr%rmyé)q&@w@m cSioYeLpReA)-AS-rhétByl-2-[3-methyl-

5- (tetr@h(ygéq Pgmgd Wﬂﬁhﬂ) PYERP oMl O5 RIS -p @K (R0 Mg, 12%)
as an4flowrfoln. and (4- chl or o-

phenyl ) - (2- hydrazi no- 9- net hyl - 9H puri n-6-yl ) -am ne

(1.5 g, 5.2 mol) were dissolved in ethanol (30 ni)

and heated at reflux for 24 hours. The reaction
Exampleddr e was concentrated in vacuo. The crude product
{2-[6-{eEhpstbidHeR | diinb)-Bshe tHW-OPRb G- 2PN)5-methyl-2H-pyrazol-3-yl}-

h d|I [ or orrethI met hanol /anmonia) to give

me -{9-net hyl - 2-[ 3-met hyl - 10
5-(tetr ahydr 0- gyr an- 2-yl oxynet hyl ) - pyrazol -1-yl ] - 9H pu

rin-6-yl} (240 ng, 12% as an yell ow foam
Exanpl e
{2-[ 6+p&- Chtor o- phenyl am no) - 9- net hyl - 9H- purin-2-yl1-5

- met hyl]- 2H pyrazol - 3-vl }- met hanol (Conpound 13.1) ~ci
Hy{ N\ N N OH (4-Ch
0- IN{9 net hyl - 2-[ 3-nmet hyl -5-(tetrahyd

'\byrah 2Ny thyl ) 20
pyZazoI 9H purin-6-yl }-am ne (240 ng, 0.53 nmol)
was di sso ved in nethanol (30

OH

(4-Chloro-phenyl)-{9-methyl-2-[3-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



m.). p-Tol uenesul fonic acid nonohydrate (90 ng, O.48
mol ) was added and the reaction m xture was heated
wo mosafdopx for 24 hours. Upon cooling a white pCT/EP2008/053648
crystalline conmpound was forned. The crystals were
stirred with potassiumcarbbdate (2 M, collected by
filtration, washed with water and dried to give
Exan‘{pjep&(4 chl or o- phenyl 25

Cal c. 370.118311 Da, dev. -1.
9 PCT/EP211118 /115 3 6 4 8 52 Exanpl e

et hvl - pvrazol - 1-yl ) -9H purin-6-yl | - phenyl -

ound 14.1) HN\ /N ~NII  \H NNIN 5 Anmoni a
) s condensed in a reaction flask equi pped

Wi aN nical stirrer and cool ed on an acetone

dry+ice batih. YAm xture of [9-benzyl-2-(3, 5-

di nmet hyl - p ol -1-yl)-9H purin-6-yl]-(4-chl oro-phenyl

)-am ne and [ 7-benzyl-2-(3, 5-

5 dAmendyib {p9 nazjovad ceghder@adpnre wea@tigm flask eqhipped-witeayhecha-
nical %tn?é? akd éc]oléij Bn ah 4 'c)rg"\@é bal?\ Q\e%xtM'éd(a’gg“deQ%gpg-% 5-
tirring p1 eces dium ZGC]UIV

d'methW@@O'tTré”)%W?'Brﬁ‘ﬁﬂé%@ thﬁi‘yﬂ)h@'nF@a%Qd bbenzyl-2-(3,5-
dlmetﬁylxéyrbﬁoltﬂ-?r)eﬁ-l-@)@ﬁh - ng4- cﬂl‘tﬁo%ﬁ@ri%)eam (1% ! 82D rhatol) was

added it agorprs STHTE SHAT PiR CES A SORM 47 <G a5 aiisd, When

10 the addition vasenatleteel. th@ﬁleactlcanm|>etuﬁm’wlrmedidaﬂ<nlbluef The mixture was
stirre@ %} ﬁiﬁrﬁ]l,ggg q?l,%géoogy ggrr%f szocd dlg%r\"gf ?mfr?oqﬁ@n c?rlde Thg reaction
mixtukg waswﬁo\ged é@@vaétrht@rrogﬁdte(ﬂmpefature \Ylater and a smaII amount of
concér@ra(téd ﬁx&‘r‘dﬁﬁ e %(f? Qlad@eMl Th%?’esultm solid was co\ll\lﬁcted by

am ne

f”trat'%i WaSh‘?_ddNﬁélwqilRl\Er‘@ﬁ é@%@%g@@dZi@ﬁgdl@pthﬂa@wazol 1-y1)-
15 9H-ple R%Hﬁ?ﬁ&%mud@ 596 rmm/ abeanite sdfd 20

Lc-ES RIS oD IR Kobea SR R el BB AR ek A pom
NN -0
[ 2- (3, 5-Di net hyl -pyrazol -1-yl)-9H purin-6-yl ] -phenyl -
Exampleqs(300 ng, O.88
20 [2-(3,5-Dimethyl-pyrazol-1-yI)-9-(2-methoxy-ethyl)-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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25 mol ), 2-Dbronoethyl methyl ether (0.12 m, 1.32
mol ), potassium carbonate (121 ng, 0.88 mmol) and
waemkatgots i | e were m xed and heated in a m cr or@VEPHYEIF3648
at 120 C for 40 mn. Water was added resulting in a
white precipitate. The crud@3product was WO
21%1 )8/ 116909 PCT/EP211118 /115 3 6 4 8 53 ||our| fied
purifigs, by pegraratives kCMSIB® givedPu@,5-dimethyl-pyrazol-1-yl)-9-(2-methoxy-

ethyl)kﬂ-‘l{o%ﬂﬁ @Uyl]lﬂﬁé\ﬁ&/r Birfe (g’i?‘ Fh‘ng)/ gas(gmﬂﬁbhﬁiié‘talllne compound.
Lc-EhRMS o Bizhi{ seovsr S 3688583 g e 3.6 ppm.

shows 364 1899 Da. Cal c. 364.188583 Da, dev. 3.6 ppm
5 Exanple 16 Biological Activity This bel ow exanpl e
? gstrat es the biological activity of the conpounds
Examplel®e i nvention. The ionic current through

Biologigdl I Activitfjuct ance Cat -activated K channels (SK 10

CEARE S, PP R A P RaFeEhds of e
inventidraS$iedomiatotinvent émpugletsmapl- cmdmg:t&ﬂEiéZ@ﬁ tactivatectldl charnels (SK

chan iy IR T5ie 2R IS W AR £ EONRLIRth KT fofon-clamp

technigyietine SiepHinInaehglatmeeinyp 4singrEKegaitisede colture cells expres-
sing HSK3 BRSAMEs bRRId3RABEY rH%e WMOGMG@@% The bel ow

Sf%?%ﬁ?qlqga We @,ggqrmnggdl I5¢ d? ds%%g}yugﬁrgug%ngﬁgoncentratlon

requirea\fontnicogasity thwbask|iHeecuBtelm dyM 0% 1 THe BG2lovb SE1&. lues are an

ndicafoppt 48 i deNeina prepcis oty cdmbpuigs ot repenton.

21) 1) 8/ 116909 PCT/ EP211118 /115 3 6 4 8 54

Compound The SCigo (UM)
6.1 0.02
6.4 0.01
9.1 0.05
9.7 04
9.8 0.2
9.11 0.2
9.14 0.6
9.16 0.02
9.18 1.0
13.1 0.2
14.1 0.2
15.1 04
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CLAIMS: 1. A purinyl derivative of Formula la or Ib X'

JnY R X*'JnY N~ ~N/ NHet NHet R 5 (la) (Ib)
we2@mba1®e soner thereof or a mxture of its  pCT/EP2008/053648

stereoi soners, an N-oxi de thereof, a prodrug thereof,

or a pharmaceutically accepbabl e salt t hereof, wherein

10 nis 0, 1, 2 or 3; Xrepresents 0, S or NR’

CLAIMBerein R represents hydrogen, alkyl, cycloal kyl,
phenyl or benzyl; 15 Y represents al kyI, cycl oal kyl ,

[ or pyridyl; which al kyl,

A “?Pﬁg Wl@%ﬁﬁ%}ﬂu%%%[l 3]di oxol yl and pyridyl are
optionally substituted with one substituent sel ected
fromthe group con/F:(t\ﬂ\ of al kyl, cycl |, hal o,
trifluoromethyl, Xrlifludromet hgdy, hydfoxy/n 3l koxy,
cyano, nitro and @m no; 20 Rl repYyesentls hydrogen,
al kyl or al . and Het rep gy a
het erocycl i | ected fromypyrgzolyl,

i m dazol yl, N RII/ benzi m dag g%/trl di nyl,
whi ch pyrazofyl, im day‘atl i ndazol yI benzZT'm dazol yl
and pyridiRryl are substltuted two or nore tinmes with
substituents selected fromthe 25 group consisting of
al kyl , hydroxy- al W cycl oal kyl, cycl ﬁ\)l kyl - al kyl ,

al kenyl, al kynyl , ar*al trifluoroneth
trifluoronethoxy, hydroxy, al koxy, al koxy-carbonyl,

a ster@@rsbm@r thel@,oabﬁa rhixture,of dgi giereoRBnters can bDOXer thereof, a prodrug

thereqh, i fhartigea il FicBRRe 58P ROt dT8FéE o m 1

wherein nis 0, 1 or 2. 3. The purinyl derivative of
< 0kt one of clains 1-2, wherein X represents 0, S or
nis 0 E??g&ﬁérein R represents hydrogen or al kyl. WO
21)1) 8/ 116909 PCT/EP211118 /115 3 6 4 8 55 4. The
X repyaseints/O, Seori NRE iwreerein Rinepoesends hydrogenaiatiy|, tysloalkyl, phenyl or
benzyMerein Y represents cycloal kyl, phenyl,
benzo[ 1, 3] di oxol yl or pyridyl; which cycloal kyl,
phenyl, benzo[ 1, 3] di oxol yl and pyridyl are optlonally
Y repmﬂ@@ts allsy k @y cioalkyb mbhesyb Henzald|dioxiobd ve @yBdyl: wiarhalkyl,

u S
cyclogkg Phéﬁ\'{;!rrgtéﬁhicﬂ@ ﬁ&log{)lﬁg%% n@%ﬁﬁ@aéréﬂ?tlgbgl)l(xzsub?tﬁute)g with one
substiyeHselested éroghgwqigﬁqy@ consisting of alkyl, cycIoaI yl, halo, trifluoromethyl,
trifluoromethoxy, hydroxy, alkoxy, cyano, nitro and amino;

R’ represents hydrogen, alkyl or alkoxy-alkyl; and

Het represents 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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5. The purinyl derivative of any one of the clains
1-4, wherein Rl represents hydrogen, alkyl or

w@bdoenysoed kyl . 10 6. The purinyl derivative of p@)¥P0£053648
of the clainms 1-5, wherein Het represents a
het erocyclic group sel ect eddbrom pyrazol yl,
i mdazolyl, indazolyl, benzim dazolyl and pyridinyl,
whi ch pyrazolyl, imdazolyl, indazolyl, benzim dazolyl

4. Tﬁélguﬁwdarﬂfﬁlnvébe an§ ‘é*h%tdfttHé %rb.wq -9T wHBFefn ¥ i el
uents se grou conS|st|ng of 15

e r
cyclogiRyly PheRydbeRgRIAI g PO LS OPY N BPHBRIA. PHEN,
benzd[! I3]di|U%I9h§md119wdylfarérdpm¢naw kopstituteldkeity one aubstitylent selected

from (¥ 18 RohSBting Bt Ak REE A e Sy rantetpy Friftidrométnoxy

hydroxkgpalkeeantcyapgy miroland amiricch is substituted two or nore
times with substituents selected fromthe group 20
consi sting of al kyl, hydroxy-al kyl, hal o,

5. The paringrdstivenye OfﬁﬂVﬂngﬁféh%ﬂ%&‘? 1- ﬁywh@sqm R’ aeREBENts

hydrongOélkywém@w -alkgyano, nitro, amino, phenyl and
. e puriny erivative of Clalm1l, I C 1S
8. Th | d t f cl 1, which

(4- ChI or o- phenyl ) -[2- (3, 5-di net hyl - pyrazol - 1-yl ) - 9- net
6. Thy pulhyiderivatite Yif hnponeeasf the claims 1-5, wherein Het represents a

heter%fcljig 2;?% ﬁélﬁ%c%ﬁ Tg%r%: &%E@M ﬁ)rﬁ[%%%g!y'l,]indazolyl, benzimidazolyl and

pyridiowl; @ity Dyrphelryylmqaam(}& indezogt, tpehzipyidazelyt dng pyridingeare

4 r
subst %ﬂe 8% rgﬁeny gei \Aé‘t'ﬁ‘ élﬁ)gtlglents ﬁelecﬁefrfggrg the gyf)}]p gonsisting of
alkyl, ydmyqukylnh@oytqu%@rﬁgfhyl trlﬂuoromet oxy, hydroxy, alkoxy, alkoxy-

carboB?ﬂé%ﬂoﬂlﬁboémhn&p%bn&?ar{cﬁbénﬁvlm':‘t hyl - pyrazol -1-yl)-9
-ethyl -9H purin-6-yl]-am ne;

6- (4- Chl or o- phenyl sul fanyl ) - 2- (3, 5-di net hyl - pyrazol -1
7. The burifyirasrivativé depordingeto claim 6, wherein Het represents pyrazolyl

WhICh6lg sﬁjﬁsﬂ} é%Lﬁvc?’opﬁﬁ)ng ltl[r@ér\ﬁmgu&st%%nt% JOR ¥4 73N Y érrcl)up

consigting ef akylo hmdr@xmlkw haior tifloprameihyl, drifaragietiooxyp bytroxy,
I
alkox é“(&» Rfé%r%ﬁhgl ?g@ﬂ@ﬂﬁ!r@) ﬁrﬁ\r{be phengl e_tnld benzyl.

5-"di net pyr az
yI) 9H- puri n-6-yl ] -am ne;

8. Ttﬁépﬁfﬁlnﬁ d%rrmtuhdlof@wmmolwrﬂ;cb’is) 9- met hyl - 9H- puri n-6-yl |
uo

(a-CridsnegSh R R ke BV &zt Fdrgrsiridpuingsyamiog:
Cyclobakyl[29B;5pdmethgl-pyrpzalri 1y):7-methyl-7H-purin-6-yl]-amine;

(4-Ch C#R?He?@f) rt%%hmét%yﬂﬁg% ﬁ mgh?"lmé{wlla?zﬁlpujrmyé%/l]9ar‘ﬁ|%e
(4- Ch[oLm(Qh%Lybr B;@dumthalz@yra;o -1-y1)-9-ethyl-9H-purin-6-yl]-amine;
Benzo[M!3]d@xBEERY[2- gﬁswfrielthﬁ P dzdl - 9|pJ9tét%9r ORESUNH-6 RMEAYIne;

o-(4-Cpf b ey A DL BB ol vl metiy -G -pyigine:

[2-(4- Zlh)olrbléﬁ ﬁdbﬁii%@&)_yll“é‘z'ﬂlﬂp?ll}glri@tdylm-l Buin4-y]-(b6hloro-phenyl)-amine;
126l PR YD 8-t o Bt v ghiorguahgay-amine;
CyclohexyHR«Bdb-giméttyinpg-agoly 1{yD-9/3-mBiric-6-yl]-amine;

[2-(3, 5 Ry B 82 1) - e By IS i 8- (4 -R uSrotbhe YTi-Bfine
(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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[2-(3,5-D nmet hyl -pyrazol -1

-yl )-9-net hyl - 9H purin-6-yl]-(4-nitro-phenyl)-am ne;
wézdo@n(@osﬁ Di met hyl - pyrazol -1 PCT/EP2008/053648

-yl)-9-nmet hyl - 9H puri n- 6-yl am no] - benzonitril e;

[2 (3, 5- Di et hyl - pyrazol - 1 56

yl)-9-net hyl - 9H puri n-6-y phenyl - am ne;
(5- Ch[cg0(m/r5hr[32mé) [%7(3 E@r@gtﬂyj pyrazol 1-yl)-9- methyl -9H-purin-6-yl]-amine;
(6- Cthbejy?l’d‘W@ leﬁr'n@tf‘gﬂ b&/}aj%'ﬂqnﬁ BVhefyi- QP/hpurln96 yI] amlne

2-(3, §1Dlg]artrg8ﬂyﬁa@' i }4 Sl OH DU 6 yﬁ’(4a ﬁ?t'ro Shényij-anmne;
4-[2-(8 4-Olthethgt- lezw -) -\l o-mmdthy-9 2+ dLEJmn@nyafhmaj -behzbnianenmet

123, 0P bR Sy SR et ie- AP ar-amipe; - o. e 1

[2-(3, §4D|916tfp)ﬂfpynazﬁ>lyll ¥h-&aimedyl-9H- purln -6-yl]-phenethyl-amine;

(4- Brc(rﬁogﬂ %g@*{@rybh%ét Y'Wrﬁ%& )%ﬂﬁh%ﬁﬂ‘ﬁhﬂ}sﬁ %Qﬁfﬂl%
(4- ChiQ’f@tnﬁﬂﬂyBy[Qam@lhylﬂ;( )mgﬂwbﬁrtgﬁflummhvlrpwayol}iw YthipwiFin-6-yl]-

amin&- phenyl) - am ne;

(4- Chgqro%ﬁn)yﬂg[ﬁp(gﬁ’pfgt%ﬁ nragq‘inw)(gf’m”?ﬁ 161 SRR aPh &
(4- Ch(oqfOfb‘H_emytt) [B:fr?eﬂiy) 2E(_3nf§ gjtflw?w%yvé;cﬁmw@w-p@rym@zﬁ] -afhine;
2-4-EhlaS B P ER R AR Ky e BRsurin ooy icnlorg-phenyi)-
amingfet hyl -1 H pyrazol e-3- carboxylic acid ethyl ester;

(4- Ch[cﬁ' (p?he'i_’wg [% *ém EQ‘S%@%@’@ pﬂi@ﬁ?ﬁ&ra]zol 1%%9{4 purln 6r¥I] amine;

oro
(4- Ch}@rpﬂar‘(@yg [gr(ﬁé‘yr@n a6 hyi pyrazol 1-yl)- 9pmethyl 9H- purln -6-yl]-
amineg;y! ) - 9-met hyl - 9H purin-6-yl | - benzene- 1, 4- di am ne;

1-[6-(%%;45ISé-ﬁé%bﬁ&%@%%ﬁﬂ%nugnf%yu;ﬁ-mfmwmwa.z@ey-ﬁ}
carboxylnreiadndrebhyl gsfer( 3, 5- Di net hyl - pyrazol -1
0 BB PR ES o ot o

amlnepun n-6-yl]- phenyl am ne; a stereoi soner thereof

N-[2- (%f5 ﬁ)lrﬁﬁbmali‘»b?réﬁfol-'ﬂﬁ )-8LRE |§Pﬂ&5r’ﬁ1 6aT- r%lrfém utkﬁéﬁrﬁ%e

reo or a phar naceut | ca acc
(2-16- B Pl AR OOk OE  h DBbeY e bty SR iraz0l-3-y1-

methémm’)rl si ng a therapeutl cally-effective anount of a 5

d f th | 1-8,
2-3 Bk RS b Rttt on cart
[2-(3, 5 imettiy|-pyrazol pi-plgh%u@ - methagtethy ) @d-perine-yIk paenyleasine; or
a step%ﬁsdl)(ﬂ@rt ﬂ%?@é‘ftdrcéaH%uréa{iclgé)gt"épécﬁs&r%% &h Igrok‘?d% fﬁ%‘?éof a

I've acc
prodrigg theféofsIOé|W@Eﬁiaqe®lfl0@||1’eGQ®Qf@bi@fS@Htthe@O(ﬁf a
medi canent for the treatnment, prevention or

o, Ao b ShrellBirnied b SbaBuEnY S or

purinyidkoivdtive aotordintdiot arpnof theassion i8edr wigharinaeeati¢alyi-doceptable

ad&ﬂ%%&é@%%@f%%ﬁgﬂﬁbé 'thevr\Qo?, %’éét%%? %ﬂﬁ 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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57 11. The use according to claim 10, wherein the
di sease or a disorder associated wwth the activity of
w084 8dobun channel s is a respiratory di sease, EPI/ERPIY053648
convul sions, seizures, absence seizures, vascul ar
spasns, coronary artery spadis, renal dis- orders,
ol ycystic kidney di sease, bl adder spasns, overactive
11. exdsie accondingatoyclain 1@owherrin dee diseage@r aodisprdsfassociated with
the a&%ﬁ/wgbtrﬁéium Rhahatistis @l re%ﬁfﬂog%aise%s,‘:ébile%sg, convulsions,
. dysfunction, gastrointestina sfunction, 's cretor¥ _
SeIZUiiSa APPRIGE S¢iZeiese MPRCUIREFRASRS, GOSRPRIY AEETY SPaehaeranal dis-

order@,ﬁﬂflycyﬂﬁtia&&ffby @Qgé{sféi,wa?ddetﬂsjp%srr{sg)bogﬁzfcyivéwé_idder, urinary
. | Seas ) at axj] a,,. r.au 1 raln _Lnpury, .
nconfiagi, Sartte sl oBok gt IR Ebiefiere isc sttt dystunction,
gastraintastinphidyeiurctionasecretgry diaphess, ischaariai, agrainaldschaemia,
schagSoheat oissSSIEaNRn (BEIRE GO BB PRI bl ol
traumepc Sraindpisifs iRArkinean sritisersies pigolar WegriaIdpsy dnosisasehizophrenia,
anxietWHﬁbf@hsts}&ﬂtméﬁrﬂié,ul%'{)éatdiéb“rdel%, @?hﬁiﬁt%, ﬁ')é?ﬁér‘?d"ﬁhdt attenr;tjon deficits,
AIzhe@*rBérs”%/ ptsgtagze, Q@%&%Bﬁg?étg%@Hegggiggﬂé\ggﬁd?ys?ner}/osrrr{e% nla?c’:olepsy,
Reyn@uqv_erdis&wslei, meefinaittept elaadication adjogren’deytireste, atdytenia,

l. e n . e.su SO
nypergrsidif B HE B M STBRA. SRRy R oS T Blabeiss tpg 1
hyperirsulisemiian giremvatwe laboge befdnelsentaraer siotitabkenb@se! symdrome,
mmufg LBt Slor Pigheiie, of B Br WiRGRAIS, o figfR BiBRLy the
terminatiosnef abuse, of Khepisalceubstances: r%mhtlcblﬁé@@mlg%m%em, cocaine

and nrbBMeabeRPodbzEpifES @AdDePizodiadepMediie @fugs, ah@BidHoPN
of a living ani mal body, including a human, which
di sease, disorder or 20 condition is responsive to

12. Awokthed iodtreatmehie ppaterdionionatieaiatiohof aadideads oha mégdrder or a
conaiQTREL GRS BAEP, AUHEA SR, Bt Sikelob fkfiter or
conditibre rraiesponsixE|tg neddulatiorvef tneopatassiimahponélayand which method
compf&ds a6 b&ing adAMisiridgh® suthd Ming =aRimal body, including a human,
in need thereof a therapeutically-effective amount of a purinyl derivative of any of the
claims 1-8.



