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PURI NYL DERI VATI VES AND THEI R USE AS POTASSI UM CHANNEL
MODULATORS TECHNI CAL FI ELD 5This invention relates to
novel purinyl derivatives andlitheir use as potassium
channel nodul ati ng agents. Mreover the invention is
PURINYdcDERIVATHHES AR FHEIR USEHS ROTARSIUNCEHANNEL t he
MoObUEATERE or alleviation of diseases or disorders
associated with the activity of potassium channels. 10
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The present invention resides in the provision of novel
chem cal conpounds capabl e of nodul ati ng SK channel s, or
subtypes of SK channels. 15AcZordingly, in its first
aspect, the invention provides novel purinyl derivative
rena sajdﬁm polygystic kidney diseaseybladder spasrpet overaciNepladder,

urméhﬁh&br‘?ﬂ el B%B%%rbﬂﬁfo%%b@t?u&dﬁ' Htgfs%tlef cystitis! FPEBlShowel

N- OXI hereo prodrug t ereo
SY”QJPWUPI’E%“W' QM%@EPH‘B’P SeSEptory Aigriboea, Wﬁ@?@ﬂ'ﬁa RSrepras
ischdemia, igctfderdic ﬁédrﬁ&ééé@éltahg%a §e©tbr|b|%orohhﬁy Béart Bisease,
traumal?lceosrglrr11t |F°’uuh dpgs%ﬁogs an7¥|ety, %Blre%%lslow de% ?gl m%rmobr?/%n}él
attention deficits, Alzheimer’s disease, dysmenorrhea, narcolepsy, Reynaud’s
disease, intermittent claudication, Sjogren’s syndrome, migraine, pain, arrhythmia,
hypertension, absence seizures, myotonic muscle dystrophia, xerostomi, diabetes
type I, hyperinsulinemia, premature labour, baldness, cancer and immune
suppression.

SUMMARY OF THE INVENTION

The present invention resides in the provision of novel chemical compounds
capable of modulating SK channels, or subtypes of SK channels.

Accordingly, in its first aspect, the invention provides novel purinyl derivative of
Formula la or Ib

N XN N XN
& |
</N N/)\H t <\N N/)\Het
R1
(la) (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;

X represents 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 y1 or pyridyl; which al kyl, cycloal kyl,

phenyl, benzo[ 1, 3] di oxolyl andl pyridyl are optionally

substituted with one substituent selected fromthe group
Het cepresenisrayheferatyolic greye selgickad fromapysazelyl, imigazohbtingazolyl,

cenk LS. PRy Ao R i eap OB e mcazop
and pyridity! peg pelaglityieddWRArdPeE HNee Wy stiiyests salecteshirom the
gromé@gs?étiﬁlg of ﬂkﬁ%ﬁ?ﬂirﬂxy—e}lk’yfl,a@ﬂildﬂkylbleytlﬂbﬂkﬁlgémyllyb!k@ﬁ?l, alkynyl,
naic, Yool el e Ge 0, PRGRERERE b carape
cyano,meiso varnmos absho-tcadviny/| s INediadid/| fantino idaebamyouphenyl, benzyl and
furaﬁglnSi sting of al kyl, hydroxy-al kyl, cycl oal kyl,

C

¢l oal kyl -al kyl , al kenyl, al kynyl, 5 hal o, -

t r i anthenasaegt, the nventien mtde@meyrmgeuwa_,l camasitions
comBris@igyarl roane amGaRbY cofitallad ofiid e,

el e aopbpsihe Invertion felatan 6t e Lo te dehv R of the
inventige ][r?ri tae raovfadese Dharmédieatrieﬁafor(thﬁmh trheaner @mtilcgi o0

. n ctli nt.o n. 1 nventlon. n

diseBps bl Aol s R P Rlat wRn SAE LM SadBSs LAY SRS, 4 8
metbed of treatreenifortdikeviativarafidisoréiers omeonditinrfsaeispopsiveé ta modulation

of pgﬁgémﬂénﬁég the treatnent or alleviation of di seases
or disorders associated with the activity of potassium

channel s, and to nethod of treatment or alleviation of

DETAIEEDIBISTLOSYREDF THEINVERPIGN ve to nodul ation of
pot assi um channel s. 15 DETAI LED DI SCLOSURE OF THE

I NVENTI ON Pot assi um Channel Mdul ating Agents In its
Potassium Ghaanel ModulatingcAgerds provi des novel puri nyl

derr Ns'ﬁgﬁts’t/ﬁé‘pé&, theifehom Bravidesthdvel piirinty Nerilativé®df Porfnd¥a la or

<\
1 T i 1 Jv
N AN N N
) f\N ( :f\N
</N N/)\Het <N N/)\Het
R1

Ib 1

(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;

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

30 Y represents alkyl, cycloalkyl, phenyl, benzo[1,3]dioxolyl or pyridyl, which alkyl,

cycloalkyl, phenyl, benzo[1,3]dioxolyl and pyridyl are optionally substituted with one
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(la)(I'b) a stereoisonmer thereof or a mxture of its

stereoi soners, an N-oxide thereof, a prodrug thereof, or

a pharmaceutical ly acceptabl edsalt thereof, wherein 25 n

is 0, 1, 2 or 3; Xrepresents O, Sor NR; wherein R
substéperissaiectedyithro des graukgonsishing ofzalkyll cygioalisyl, helo, éfhuogomethyl,

trifl e%@qgf@‘gm%@?’ﬁkg* p%?}rélﬁg;ﬁlwévi ﬁhgp/k;/l cycl oal kyl ,

phenyl, benzo[ 1, 3]dioxolyl and pyridyl are optionally

R’ répr@%bhtshﬁﬁogelﬁ Jalryioor ak@baikilt uggt sel ected fromthe
group consisting of alkyl, cycloal kyl, halo,

trifluoronmethyl, trifluoronethoxy, hydr oxy, al koxy,
Het cgresentsid heteaocydimgnwp Bélecequt es@n\gahyigh, ayetazobl kytdazolyl,

bené‘uh}ﬁ&é%’ gi' %?Yd ;%Yﬁd]yﬁ;g w{F@h ;‘3{%8&@@ i %qa%ﬂﬁ dﬁaggcyupi bendnAtBzoly!
and pyridinv ggggmlgstltgm twereranasd times V\(jllh] sp;psamﬂrm; selected from the
grodﬂ%&?sﬁ@tmd of élﬂﬂaﬁ%ab'xy enzéyaistarg! Wd@émwpalk d 'alk)éhylatr fynyl,

etlrres W th subs uen ec
nalck JHor b TLSREIENDRE T A BIKGEY RGN, CATDORY.
cyarsy,aliea) &ilno, @Vrﬂh@@b_ﬂ)dnykl MWN-diatt-emyiho-calreyrmy ) phe’lrQ/I,fWérIZyl and
furaé I| fluoromethyl, trifluoromethoxy, hydroxy, alkoxy,

Ykoxy car bonyl, carboxy, cyano, nitro, am no,

am no- car bonyl N, N- di al kyl - am no- car bonyl, phenyl,

beﬂﬂéh Fr#b’o?ﬂ'}‘ubnt the derivative lof RO PRVRA |oﬁ @Qghﬁﬁyltl%);rjéﬁole

der] vat |ve nvention is a purlny yra
derigatiMeftforewa llegril a 11a or I11b n Y n

(l1a) (Ilb)
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 Illa or Illb



(11a) (11b) a stereoisomer thereof or a mxture of its

stereoi soners, an N-oxide thereof, a prodrug thereof, or
a pharmaceutically acceptabl edsalt thereof, wherein 20 n,
X, Y and Rl are as defined above; and one of R2, R3 and

R4 represent drogen; and the other of R2, R3 and

R4, indepexdentlnyY of each oth er repfgs\ﬁﬁw al kyl ,

hydr oxy- al kyl, cycl oal kyl cy IoaIkyI al kyl , al kenyl ,

al ky Q. trifluoronethy gor omet hoxy,
hydr@xy, || al koxy, al koxy- 25 «{Qrb hyl , | car boxy, cyano,
nitr anm.No- car bonyl : dlaj\lg{‘l/-ram' no- car bonyl ,
phenyl, betzyl N Ly g I A anottheN\\emhodi nent
they'derivative b ent| on is a purj ddzol yl
derivative of2tfor la or Illb &2 ny

(IMa) (Mlb)
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.
5 In another embodiment the derivative of the invention is a purinyl-indazolyl

derivative of Formula IVa or IVb
x/k\]n\
N
7
< {Q s {Q
N
/
R’ —
(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

z—Z

R
*r &@

(Va) (Vb)
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N C (111a) (111b) a stereoi soner thereof or a m xture
of its stereoisoners, an N-oxide thereof, a prodrug
thereof, or a pharmaceutical |I§ acceptable salt thereof,
wherein n, X Y, Rl, R2, R3 and R4 are as defined above.
a stgieoisaneeriberention @i mixtyret dfdtscxierepiganrersonthhexidevtbataaina ipsodrug

ther@o%?'afbﬂarlﬂ%‘é%aﬂbénly ST b s8It W e e hérelnVR, 7Y ! BB R? R® and
R* are as deflned above.

In another embodiment the derivative of the invention is a purinyl-pyridinyl
derivative of Formula Vla or VIb

R
N \N
<] Q
N N
/
R
(Vla) (VIb)

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, lllb, 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, llb, 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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( RirJ-P3 (1'va) (1Vb) a stereoi soner thereof or

a mxture of its stereoi sonmers, an N-oxide thereof, a

prodrug thereof, or a pharnmacéutically acceptable salt

thereof, wherein n, X Y, Rl, R2, 10 R3 and R4 are as

dein aeadthebembodiment XrepreseniseNRenmitrieineRt repheseards hydrdges or
metR¥. the invention is a purinyl-benzimdazolyl derivative

of Formula Vaor Vb nY nY I\SVa) (Vo) 6 a
st Ht aBPEsHreMbasipent X serresgnte Gr 8 BiNKt s st er eoi soners,

an INapgthde ehitRidanbnt X repededs Oher eof, or a _

O TR RS AR BRI E R Lhereol, wherein X

enbodnathet entboditeenvdtrepresentstE. i nvention is a

PUid BXbBY Ehflid¥ithent the derivative of the invention is a compound of
Formula la, Ib, lla, lib, llla, lllb, IVa, IVb, Va, Vb, Vla or VIb, wherein 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, triluoromethoxy,
hydroxy, alkoxy, cyano, nitro and amino.

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

In another embodiment Y represents cycloalkyl, phenyl, benzo[1,3]dioxolyl or
pyridyl; which phenyl and pyridyl are optionally substituted with one substituent
selected from the group consisting of halo, in particular fluoro or chloro, and trifluoro-
methyl.

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

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

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

In another embodiment Y represents cyclohexyl.

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

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

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

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

In another embodiment Y represents phenyl; which phenyl is optionally substi-
tuted with one substituent selected from the group consisting of halo, trifluoromethyl,
trifluoromethoxy cyano, nitro and amino.
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5 derivative of Formula Mla or MIb fl -y rc fly N R4
R4 N% R3 8

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

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

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

In another embodiment Y represents phenyl substituted with fluoro.

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

In another embodiment Y represents phenyl substituted with chloro.

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

In another embodiment Y represents phenyl substituted with trifluoromethyl.

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

In another embodiment Y represents phenyl substituted with cyano.

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

In another embodiment Y represents phenyl substituted with nitro.

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

In another embodiment Y represents phenyl substituted with amino.

In another embodiment Y represents phenyl.

In another embodiment the derivative of the invention is a compound of
Formula la, Ib, lla, lIb, llla, lllb, 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 methy.

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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R3 -2-% R2R2 (Via)(VIb) a stereoisoner
thereof or a mxture of its stereoisonmers, an N-oxide
thereof, a prodrug thereof, 9r a pharmaceutically
acceptable salt thereof, wherein n, X, Y, Rl, R2, R3 and
alkeryl, atkynyks had,itridiebramiiyl, irfluproraeibiog hysroxyli atkoexy, eh®xy-

cardt®iyl, \6atb g, 8fahd Gitrd VERiAd Bnisio &afBmA YA N-Bfalkyl-amino-carbonyl,
phenyl, benzyl and furanyl.

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 and
pyridinyl, which pyrazolyl and pyridinyl are substituted two or more times with
substituents selected from the group consisting of alkyl, hydroxy-alkyl, halo, trifluoro-
methyl, alkoxy, alkoxy-carbonyl, nitro, amino, phenyl and furanyl.

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 and
pyridinyl, which pyrazolyl and pyridinyl are substituted two or more times with
substituents selected from the group consisting of alkyl, halo, trifluoromethyl, nitro,
amino, and phenyl.

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 and
pyridinyl, which pyrazolyl and pyridinyl are substituted two or more times with
substituents selected from the group consisting of alkyl, halo and trifluoromethyl.

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 and
pyridinyl, which pyrazolyl and pyridinyl are substituted two or more times with alkyl.

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

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

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

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

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

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

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

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

In another embodiment the derivative of the invention is a compound of formula
la or Ib, wherein Het represents pyrazolyl substituted two or more times with amino.
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Formula la. In another enbodi ment the derivative of the
invention is a conmpound of Fornmula Ib. |n another

enbodi nent the derivative of 10he invention is a conpound

of 15 Formula Ila. 1n another enbodi nent the derivative

of In AROthev embastimiest tectarpyating obthe Ryentioris @ sompownd of formula

la oﬁf@%reiﬁ@@ﬁ‘egféngﬁrﬂé‘ ﬁgl%‘”zlbl})( %thtﬁuR:qubMEﬁ?r‘ e With 8ubsti-

ound la, 111 | Va,
tuent%ele%ed fggm tVPQFGHpVPBS'SR%PE?WYhan@hQ° 1, 2 or 3 20 In

anm bﬁéth@ﬁ’@ﬂfbddﬁﬂénﬁh'esd&lvaﬁv@ of the mk@nﬁ@ﬁ’ish@ co/pRRAdBEidrmula
la or Ib whereln I-Jlet represen% B?rraz% ubg?’tnEed1 wWo' tlmes with substituents
selected from the group consisting of alkyl and halo.

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

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

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

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

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

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

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

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

In another embodiment one of R?, R® and R* represents hydrogen; and the
other two of R*, R® and R*, independently of each other, represent alkyl, halo,
trifluoromethyl, nitro or amino.
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I n another enbodinent nis 1. |In another enbodiment nis
2. 25 I n anot her enbodi nent the derivative of the
invention is a conpound of fddmula la, Ib, Ila, lib,

Illa, 111b, |IVa, |Vb, Va, yb Vi a qQr VI b, wherein X

r epr ggethes eojbogieniwne ohRark] andkR weprmgetst Rydrgodemigang the

othe'eil ntﬁ/lg (?f R‘?VRB%%HW 1nd@§f@?‘n¥ibnﬂ§ oPBHEN bther r rperesérﬂ ARAL Hsdnyl or

ment X represents NR erein present’s
furafyldr ogen, al kyl or cycloalkyl. 7 I n anot her

en’m:dnmh@t e?hﬂdﬂﬂhéﬁ%ﬁéof\ﬁg hRmnbﬂ“ meﬁes:éﬁt)e(m&ﬁagén etmd the
o e ogl nen r ents
otneXgp R R, MRt haocRpBan L oSCT ShIe e T )

antr aeotherrbumamnenb@mepf B%,emﬁ anGR’ repr@sentsenydrobenti arehthe
othe{r‘ t\NSQﬁﬁgFé’ %nh’"ﬂa“ 'ir{hegié%gﬁgy 8{"88@5) rBﬁﬂﬁf Fe{b?eéﬁt h‘éﬁ‘z]S' Vel |°‘;
| | Imanathep embmllmemoof g, invgntioi alky reprasentsheedivt. Y
r eIH §ﬁ8t'h"e$ eiaf{d‘ﬁdlmeﬁf:’61i tﬁéhK\YéntldPlhéiR?ﬂ'repF&'éﬁP:{ dthgl.cl i oxol yl
P eibSratlr embodinent ahine sYenian hale repesatis fypro.
suhﬁtanbtwnbeémbddmenmﬁthbsmémmthﬁejlreprteeénﬁdg?ﬁgﬁngt %r IOU|0
| I N al o [] u
oI bl B sfosRtéhy mEE VALY o ihanlion 18-t ok ang
(4- Cdnlmrnephenyl) [2-(3n5-diroethyt-pgrazoti mla)a9 riYeﬂwgb9Hsm1tr36 yl]- am!ne;
Cycfb}\ﬁ%kglafzk@ds dﬂh&ﬂw' REBE9LyhH- '?Jrﬁ#tﬂ%oﬂ‘l;plﬂfn @éfg Itnﬁ; whi ch

re opti'ona one

Chinyetphamshk 216 Seireeiubioyiasel-f ne) Grosibyl SHasin by Toamine;
(4 (ﬁ'll(kfb'—phéi')w EZa@@Jdim@ﬂh'pryﬁaVzbf H U@y Qféfﬁ)h}’QH—purln 6-yl]- amlne

Benghl B BT S bt 2P Bkt B amine
6- (4e®n|bua4ph¢hylsplmw) 2- (Bemm{méth?o&wraxon-y 1)e8-npsthyleg-puriniec h

2o TR R -F S eR r ppH B L 4 ER Oy amine

[2-(%- 6m3mﬂtbyl pyrazgolel -yh)- Q:maﬂnyi 91-&ndrlnf6 yll]mémlorga)heewﬁyamlne;

Cyclohea R ere ?Zﬁﬁ%wsg’tazg' “e’%f” B A vty
(2- (%5@61%#\)6#&#@90 Mgtq ‘PH”BT@EY'HT&‘F'@IUOTQTPBQFw @m"a?
(4-Crisrer sher- L @, Bdirde @R pyrazol-1-yl)-9-isobutyl-9H-purin-6-yl]-amine;

(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-(2-ethoxy-ethyl)-9H-purin-6-yl]-
amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-trifluoromethyl-phenyl)-
amine;

[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-pyridin-4-yl-amine;
(5-Chloro-pyridin-2-yl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
(6-Chloro-pyridin-3-yl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-(4-nitro-phenyl)-amine;
4-[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-ylamino]-benzonitrile;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-phenyl-amine;
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-phenethyl-amine;
(4-Bromo-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
(4-Chloro-phenyl)-[9-methyl-2-(5-methyl-3-trifluoromethyl-pyrazol-1-yl)-9H-purin-6-yl]-
amine;
(4-Chloro-phenyl)-[2-(3,5-diethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-amine;
(4-Chloro-phenyl)-[9-methyl-2-(3,4,5-trimethyl-pyrazol-1-yl)-9H-purin-6-yl]-amine;
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I n anot her enbodi nent Y represents cycl oal kyl, phenyl,

benzo[ 1, 3] di oxol y1 or 25 pyridyl. I n anot her

enbodi nent Y represents cycl dal kyl, e.g. cyclopropyl

cycl obutyl, cyclopentyl, cyclohexyl or cyclohep ty
[2-(&Ribiorer3.rtimeithmtyrazal dpyld-Semethyt-Pé-phdxpHyl]- (%cammenyl)
an“ﬁghodlnent Y represents benzo[ 1, 3]di oxolyl. 30In anot her

enbodi nent_ Y represents yrldyl whi ch pyridyl is. .
(4-CHR DoAY Cob ey 2 B g Cresny R o i el-amine:
(4-Oni - e O RUB-R@avs- 25y L B enedihy | Blr@zol L 1-i lf)ng@mswlgwburm 6-yl]-

trifluoronethoxy cyano, nitro and am no.
am 'ﬁ%other enbodi nent Y represents pyridyl; which pyr|dyl i's
1-[6e@tCloload-pnenyibatind -k thw i BHhalrio-2-yi] - @mdthydulk&lpyfazm-ﬁ,-
Ca"ﬁﬂ$ﬁégfﬁrmﬂﬁqﬁﬂe .35In another enbodi nent Y represents

ig pyri dyl héﬁtlonall substi- tuted with
[2-( +Ebsﬁrlﬂul¢romﬂ§hymyremiow methyl &57-egentGsyihy4-calaro-phenyl)-
amih& anot her enbodi ment Y represents phenyl; which phenyl

t.i onal | sti ed wi th one I tuent selected
N8 P S S B e S0 B bbent et st s
{2-[6-(41Chierioopred w@))@methyligl-ﬂpaﬂd ZaW—BOrnetr&l 2H—pyrak0l 3-yl}-
me t@nﬁlher enbodi nent Y represents phenyl; which phenyl is

onal Iy substituted with one substltuent sel ected from

[2-(3, Ec-Dlglethyd pwamls‘t—yh@l-drpuha+63yl]4ph|eﬁyluamm&et hyl , cyano,
t s
[2- (:?gpﬂr)lgnegﬁ?s@?heny yl)?/aw_ cﬁnét )ﬁﬂ%pgrgofg ona I”tpheggl-ar%une or
a St@rmm@rtthefﬁﬂf@r g rﬁ')@éﬁetqfdtﬂ sierqw%'ﬂ@rs @ﬁlNTpé'd@rthBFQQfDa prodrug
therbﬁf @?tﬁ‘r%'rﬁﬁﬁgﬂbélt@‘ ﬁtcct\ép‘tﬁﬂé%ﬁﬁﬂﬁéreﬁlﬂen?/l whi ch phenyl
| S. 0 a Stltute n an
> A0 coBmRnaor Bt B o Bk &mbetRientS g3aRiEd hersinyis

constldemmwhllem the‘rscdpemﬂthélprmntemhaophenyl whi ch phenyl

is optionally substi1l0 tuted with chloro . In another
Defie IOodi ttiY represents phenyl substituted with chloro.

iment Y represents phenyl; which phenyl
i S lrotite m‘rﬁéktwfstblssni/emtiamlhalbtrbptesiehtwﬂmmet:hlpi’o bdramo or iodo.

o ] AR o 5 S U A e

straméﬁy branmedmxﬁlmqrbon §ham |T¢1ednyqroearb9n|chaump@iembdmcontam of
frorr%ﬁ‘é‘@b e{?'hté’éipéé}%bneﬁ@l‘h@' (08! ngtal)( F €P. ﬁeﬁém én@tl?gb('carbon atoms

(C 5§Iﬂs§blrtyvﬁrsalbwédpplﬁdm raentwhwenm wnee&ﬁﬁr feytianyantylyheyy! and
isohékyIn IMmainder embodiment alkyl represents a Cq4-alkyl group, including butyl,
isobutyl, secondary butyl, and tertiary butyl. In another embodiment of this invention
alkyl represents a Cq;-alkyl group, which may in particular be methyl, ethyl, propyl or
isopropyl.

In the context of this invention an alkenyl group designates a carbon chain
containing one or more double bonds, including di-enes, tri-enes and poly-enes. In
another embodiment the alkenyl group of the invention comprises of from two to eight
carbon atoms (C.s-alkenyl), e.g. from two to six carbon atoms (C,e-alkenyl), including
at least one double bond. In another embodiment the alkenyl group of the invention is
ethenyl; 1- or 2-propenyl; 1-, 2- or 3-butenyl, or 1,3-butenyl; 1-, 2-, 3-, 4- or 5-hexenyl,
or 1,3-hexenyl, or 1,3,5-hexenyl; 1-, 2-, 3-, 4-, 5-, 6-, or 7-octenyl, or 1,3-octenyl, or
1,3,5-octenyl, or 1,3,5,7-octenyl.

In the context of this invention an alkynyl group designates a straight or
branched carbon chain containing one or more triple bonds, including di-ynes, tri-
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201 n anot her enbodi nent Y represents phenyl substituted
Wth nitro. I n anot her enbodi nent Y represents
phenyl ; which phenyl is optididally substituted wth

am no. | n another enbodinent Y represents phenyl _
ynes gn4 taalyryees v anoigrrinbodiment the plkyRaarrre @ the invention

conf b er o AIon i RoTGTCEIRRIPLS . ey i
cartP 210 -G h V06 B st Ope P bl anginet S7ppasi
mentt éie eBgnyisgroydrad gea invenkiph ioettainkhXy - ed k—pfopynyl;ahpgh@r 3t—buty—
. epr esept 0 i,me
v, B TEBRANDE T By e o TR e 340
hexyrybrerstathexadiymyl or 1,3, ahexaiynghied?-m8nt4-R3- orphepdymys, or 1,3-
- : : di t I z
e o R o Goant e Ry of ot oy, or
1.3, amsttixnyleabdd prRctiRirayBpk esent s et hoxy-ethyl . 35In
angi iRy cBRABMBRlNYVARiIdEs h @ﬁdﬁ&amyl drb€p idesRpiatédNan alig/l
co upd of formula | a or Ig ereln FEt.reeBre@gnts a
9rodRre PEIGRY PROVE JHCE EVEEPRA kYOG s UpSHtU ey H 0pP g more
hydﬁaxglzgroﬂ;lyé.iEmmésbﬂ hydioxly-adind goyupsiontle, inwentan ipghaie?-y!
| : 0
vl Sy B R A AR A s SR R e bl
hexylr om t he group consisting of al kyl, hydroxy-alkyl,
. - | I
oy T R ertinRantn £ hripal POt e MR oyl hhy
grow,mfﬁe%nleQQEIQInlagmérpm thrga e terhranen AAiMsdCso-cycloalkyl), e.g.
fronPiRr8816 algh® BXtborMatints @ .kydycRyEIKR), Gl kdiRY loycRPEEM ; cyclobutyl,
benz L and fur angl/! Lo r}yﬁno her e ?dl nen thq—[f derjvativ
CYC'BPe‘P‘K{ YRPERKYloRYFIQhEP %@aﬁﬁloe@ Y @F 8- tregy togix carbon
atomd:l(a(E@A—cl:ydIMIkyl¢,p‘nel_8|elmgscw:ldm_bpylocydbbutyg rayslopeatye ahddytlobiexyl.
l.
o L e B o, B tonf VB8RRI 8RS o Bl Bvcioaiky
groweagdetaed abave.hehigh eyploadsys gEaumig seostilutgd on an alkyl group as
alsoig{{gl)‘(ég;’étfﬂ\}&’ EXPHﬁ‘JIé’s of 6)’(%3549}%—%"?*‘) Igirﬁ{)/Fp§bf(9fé\’invenﬁion include

carboaé/ , nirtro,” am no, and furanyl. In
cyclgpepyipeitivhand syeiePiaRyIeiBYli vati ve of the invention is a

ﬁo :mmen@br?léxtf@rrtmsl iﬁvé{:i’cidr?algélldo&y grbes Gélﬁing@tesr@rPf@E)gF(DS‘?ﬁ)up,
etero CliC ro sel e e ro razo a VIl .n
whegfhAIRE S 25 el e Bydls e nlesa e g elus 24 e v ligh rigiude

methoxgesnavethoxgubst i t uents sel ected fromthe group

consj,st y: 0 i L ni , 11 09. .
T bibs e orthiSibyertltan HIKoAL M TR besBholed o ilA-0
alkyl-rarenpi wherein alkybisprrudefingd aloevaulExanples obelkoxy-akke gepups of the

inveR8bn lifdli§8 %tﬁo@—ﬁ%&ﬁfl O d -&th Y Etrﬁﬁlyerﬁéﬁgl,fdn@%thoxy{—ethyl.
pyrazol yl and K_r 1.dinyl, which pyrazolyl an gg_rl di nyl
1 & eante gk dhisviBvettioroa alkonaipamyl grotp dbdignates’an alky-
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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substituents selected fromthe group consisting of alkyl,

hal o and trifluoronethyl. In another enbodi nent the

derivative of the invention il4 a conpound of fornula |a

or I'b, wherein Het represents a heterocyclic group
|sorws)acﬂ1ﬁimﬁ/e0mrpmcazdﬂs)@ll sieh BoMeys iaoidrarly, mimhires thetegf aiouding

racéﬁlé rﬁ&fdr@ényl are substituted two or nore tinmes with

I n anot her enbodi nrent the derivative of th

e
% farensscanblp sesRIvest Inte ihe pati¢a) apfirpdes Rnspewh methods
and rt@@frﬁ@@éﬁ &)rﬁywqiﬂsle Stélﬁfgl thetRaktersbreérid1BAIes isi BESsebt &n opti-

cally'tiie af. AATUBETBERG BRCay: AvE Frair B i Sipdd P ingatment with
a basep/—\nasmursmﬂhodzfot relsobuimg racematas tinio the opsical aritipaideslis based

upor?r%thrﬁQ‘ hy O 8RBtk & R/edr% r‘ka"\* ngnﬁé cB ohﬂ&?%tf ﬂfén resent
W? Rl i Tprs

Invepyeaz:anyt us basreselueémtovtbelr pﬁﬁgalvarttm)onl@shg@ bmfraemrwécrystal-

IlsatﬁiWQngIm (tbgﬁagr%rr*n‘éﬁ&él\é?espforbbﬁlﬂh%Y&ﬂbhé’rﬁhtéfsﬁtsCMHﬁfble

t
suabﬁ.qfwea tQW%@Ol{fld&%f t(/\gtﬂﬁe%ﬁwnv f{tﬁﬁgﬁ@? ﬁ%@%ﬁ%%ﬁ%w the
forrgdgendﬁrdlaﬁstgreoen@ic aineddserdactioni I(? tiee cn@mmlan Fonbon?d?bw ﬂnde
L a or rer.n I I es azo . u |
presl fvefinh it O ORLCAD A IR cARRRTR Adip SRR A HbE
derided froat (Weordf) pHemyialerine O arg- )aph&nyi:ghacideoﬁ)fam(mdaﬁnMEnlc acid
or bgrthé %rwﬁh%f%.gﬁ%re{?%&sg}fo B9'r¥ ctmpétéhgﬂﬂééﬂo

mes W t an ot er'e _
comperind &fithe: Pegsenk évietien tyishan opHcalyrgsiyechigrofasmaie & the like.

or Abaltldhﬁ?ﬁfétﬁbd'éefor "tl@é’?@ﬁﬂ\ﬂhé tlﬁ’é’b@ﬁ(%lyéorﬁé&séﬂetm inPe art.

suchradpacliae Hest dacbEaS (et GHRLA. EMVIER SiBouna.

“‘Enarftidnogrsu Racemates, land Résuleiiongieldotire iV ikyeartdsSpyis aNexhrWork (1981).
anrebYarSaimarie ERE e EoMit besBridEinveoting slhg geges. may

thuscexipton heodorms rsynt andandirform, (Zwaoddi- forme)t deegraisgendhe arrange-

merﬂ’)brfﬁ?é’é tl)stﬁl&@%(?ﬁ'&ﬁﬁ@tﬁ N- @&Hﬁetb'oﬁﬁsA iiedl dB?npOl}n(H of the

anot er enb erivative of e invention IS
pres&n@ HMSEURR NeaY HeisrRA B %Vrb (Or |the apkderEn |(121—%'ﬂd Ecloras.qitismay be a
mixtoys Aéofl substituted two or nore tines with substituents
sel ected fromthe group consisting of al kyl and hal o.

Pharmaceutically Acceptable Salts

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

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




10

15

20

25

30

35

I n anot her enbodi nent the derivative of the invention is
a conpound of forrmula 5 la or I'b, wherein Het represents
pyrazolyl substituted two tim®s with substituents
sel ected fromthe group consisting of alkyl and halo.
fumanatedetived fronbtaarshacid hiwedgviarzatederivedtitam ghxtemitt aeidi the
a
egc%Ieﬁ@@BﬁU?ﬂ’ér%@w {;%:gtk’:e gcb trferlabfétﬁ\ﬂ'éﬁ(léd Rroretactie R B e§1aleate

razo hree wt substituents se

u
der'Y?Q)FFPfTh’é‘aéﬁ'% 8pide 1 MaAonaje sleriyed Jlom MpleRic Gcich ghey mansiehee
deriggd aghmerindehe adiel theainearfdsulfbRatierny Velddrorn &‘m@théﬁmmmc

acic i SRR e et v e s RAFE SLiT oBY BAPRIndlensee:
sulppooaie dmn&dsﬁomngwaﬂhtaibhg& aulghonicfdaichrtbegthittydlate derived inom
phth%”ieta‘& éﬁ&’gaﬁw@fdérfﬁd%r’{m%d\m&: Sig ttﬁg éo'?B&t'étdé?R/ehsrr&}n sorbic

acndpyireﬁ@ayatemﬁyedtfmre@team AT D SUCRINGU SE Ve DB SCcinic acid,
the ﬁﬂrﬂet d’é’rl\ferd%rhrtﬁrtgﬁ@ HEldC Pﬁe?toﬁér&g @ul&ﬁ&)ﬁte @@Hved from p-toluene

supBPAIcAcd e friediker SushBalta gt egeﬁomdrﬁe Arocediyes el known and

destvigceinrthbledrt.r epr esent s pyr azol yl substituted two tines

o EnELREHE SUETHS SRS RERE WHET ) e R Apputically
acceptebide mayalvé weetd irt the pmparatlo:mmﬂsalta useig @sndteomedateasiira
it yt ed
obicfin Bl ol E b BRI TR AR hosaticate
add@gﬁﬁaét;, ng of alkyl and phenyl . I n anot her

enméiam?a’nts dffeecrﬂé?ﬁic‘éﬁécbrﬁﬁogﬁd behd MmVeRntiore mdllfdeaalq‘(ﬁﬁm%tﬁﬂsalts
wher ei n Het rqrghesent yra

SUCI a5 L6 EHRA Salbof 7 e a FOMHaL TIRG SN iob co i Pt 3 Frboxy

groyg.oup consisting of alkyl and furanyl. 25In another

TR Bl 8 o iy SR PR A G R s or
alsomontemplam@ asiphaomacettically aeeeptabRaalts pE)@smies oﬁy@fﬂ@@malts
o _
mch?dlﬂtﬁehﬁk pregﬁ]%’é?’gﬁﬁr}e@y%ﬁkg gﬁ(sﬁl& gggqﬁg'&gélpeﬁ&laﬂ@ﬁ—%mum
saltgycl oal kyl - al kyl, al kenyl, al kynyl hal o,

tr Fl'hbtderrﬂlﬁﬂt/@bf thé Fn'véhhl@ﬂi m@tHfé)pbbwd]btﬁrrpdlﬁsolableodnfndlssoluble
fornhslrﬁlf)ﬁ)é Eﬂ )f) .’aNm #Qy%?%ﬁ@&&gqlg%uc%&w@ er, ethanol, and

the hkmﬂ*ssaﬂubrbdoﬂnslmay also in¢lodehgtrated dorbodsuemas ﬂresmhoRerate

the {Hv8Pfle he RANEIERE, MEFORTRIc TAE oIl shitneliin
genﬁgaﬂ,rtbg;dleﬁthe faand are comsnde;rre@lneqmwlent foi ingigeploipe fmmﬁ for the

purﬁigégwmlgr,MIon nitro, am no, phenyl benzyl or furanyl.
I'n anot her enbodi nent one of R2, R3 and R4 represents

the other two of R2, R3 and R4,
Me‘%@ﬁg?‘%ﬂ‘i‘ar"@%f each ot her, represent al kyl, hal o,
t r iThewervabyéy bf thel inventan mayr’ae prepared by conmemtrundh arethods of

SRR oo e RISy B By

matexiplefor hepresestesiasarbegtia e Pesent pRANGALoNArarksONaY or may
reacﬁmbféifé?e@ 69 cehvERtior3s ndtHo&d frofPESRRTErEially AUatHIe cABFhicals.

bt B8 SNTPELER TG FpackaReiRscHlBPY BREG THen Pe Jsais .

convehtiomal fEhheess ery. dyhasdraetion; crystallidationt distilldtion, ehrdfdato-
gﬁﬂﬁﬁ % d R4, independently of each other, represent halo.
ot her enbodi ment of the invention al kyl represents
methyl. I n anot her enbodi nent of the invention alkyl
represents ethyl. 10l n another enbodi nent of the
i nvention halo represents fluoro. In another enbodi nent
of the invention halo represents chloro.
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I n anot her enbodi nent the derivative of the invention is:

(4- Chl oro-phenyl)-[2-(3, 5-di methyl - pyrazol -1-y1) - 9- et hyl
9H— purin-6-y1]-am ne; 16

Biolg ?%)éxlit [ 2- (3 5-di met hyl - pyrazol -1-y1) - 7- net hyl - 7H pur

( 4 Tﬁb |®F’I08Wﬂ‘l@ﬂ the[iri2rehBoid hdverbeby bulpigcazadb irilviyd expgenraeitgland

foung Eﬁ&ﬂﬁ %ngo?a] HL el %du Gat n,gta%ﬁnts gchmpfunfs o& thee[ iwention
are mpqhm Oﬁse&eqtn_lp atlng SK1, SK2 and/or SK3 channels.
Be 'TF.etetor%] o Mﬁer%s?éc{ thd Bventiirnmeidiyd tiPmedse!of e deridatRles of

urin
the 'BV%WLOOHBBV‘@ ’Bﬁ@ﬁ??@[ﬁ 9%!?9@'?372‘9(@ whighreedigameDt may beusgiyl for
the tréatiehbyt aldvigtior 6fa disease or a disorder associated W|th the activity of

potéﬂsuh EP@‘%‘% %gnsng{haiﬁf razeol §K¥1§K§ arqg}orr%K hapmellsn 6-y

[ 24 Bnéihleo ecitDdimehly Ithea;zlrseaséolayd&er@ierratsbg@a@&ﬂln the Betyvity of

potag/s Lfnir hgghﬁ&[g é‘p ?%@%‘&%at?@r& ﬁ%easel,re jlepsy, cclr}vubs_Ens seizyres 1szsence

selzgrﬁsngascular spasms, coronary artery spasms, renaI d|sorders polycystlc kidney

d|seb§e(§Ia5dQ* %sﬂﬁs -AEraéie Blayder OABS, hkafRehtiRefce, Hiadder

uoro
OU“'PXV epsio '%hﬁ”ﬁ% S?'t'?'zcy(%'t'gi'&})n%ter?}'fe dysfepetion, gpsirosLeiEilt
dysfuhcfidh, Becratoby Glia}rtman%chaemla cerebral |schaem|a ischaemic heart

d|se%1§e,_q%jrlgﬁb$)u%§&n % }th) 3T%aﬂéﬁeeaes@ aBt‘sr%z aX|a rgurr?at{czbr%

injury2 Paskiss@i'srdisepise phipaias|didorge), -Byakosig.ls@tizqnhreniag apdipty, 4

dep %"stoy g&—fﬂﬂg%ﬁtﬂp dfi’slir?géts?/ d%méﬂﬁa memory ]_anéi'_attentlon %eﬂcitf
Alzhelraehs gjquasgnaﬁyo roph|c IateraI sclerosis (ALS) dysmenorrhea narcolepsy
Rey hﬁu@%'diséas@/ rrttétr’ﬁrttent/ dlaubiatidn SSigh@t’§ ¥l ndonag Arrhlytiyrhia, 9-

hyp?%eréi%rrayﬁmcdmrrss esisTophies spasiiciv MeTosyRhsiabetes wped!.
hypemriswineftia prematéreAaboundaldness, cancer, irritable bowel syndrome (IBS),
im@ﬁ?isﬁg?%%gﬁ?fﬁlgwﬁ%% Pairt e/d) pelv LY br BBl o3, & (4
withdrgveal (Synptomsetauged pyrthe dermingtion of abuse of cremical sulsstgnces, in

n
part[dgjf%r diﬁ&ge hér{)'iri %o)(/:agtzeoand mor; hment%err]]zyoldl% lepénjersl ﬁn% y1] - ph

benmazwﬁélke drugs and aIcohoI
[ 21r( gnéther BRidbdiment detdisdaselor & disdriyrlasidorited witbr thdladeiity of

pma@&"’@? %hﬁ”%'é A5 Py e RIRINGAISPARE HYINasY MEARUINeNG],) €§ g hy | -
dysfaHetom,i anxtety 1¢pipsgepsychosis, schizophrenia, amyotrophic lateral sclerosis
(AL&{S Ol%éﬂro phenyl)-[9-net hyl-2- (5-net hyl -3-trifl uoronethyl
Y B0l - 1- y1l) - 9H purin-6-yl] - am ne;
( 4lrcanether eﬁqulmeplzthesilse@ﬁeeom diseyder-associateg withribetagtivity of

pota%'slnﬁh' %hﬁnﬁel!ﬂs afrgsﬁ@atory disease, in partlcular asthma cystic fibrosis,

qﬁg obsifr’lé,c?} X’Vﬂ?[‘}éﬂlﬁﬁgsg (@@P(D) oF Rinortnee: - pyrazol -1-
[ 24 4néiinle embboﬁnénnmel"dahem 628 disbrydy) asbotiitey wiHhp uctinity of

hl.
potaeg i b AISRuR T o Ve Bl 2 B urinemy nooniRasst - pyr azol -
1- ¥ pndtHepenmbodénghi thardisease or a disorder associated with the activity of
potésé u%'cﬂéﬁnggﬁé%hhaty% (i ﬁﬁ%&ng yl-5-nmethyl -pyrazol -1-y1)

1- freaqg eﬁembslq@'n@nyt inegsepone digardenpsaaciaied wii the_aesivity of
potas‘élunl BhBXA&E 3 epiﬁepssavse%yés Gbaehée %b&)b're@éﬁ &brivulsions.
2-(3,5-Bis-trifluoronethyl-pyrazol -1-y1)-9-nmethyl - 9H pur
|n 6-y1l] - (4-chl or o- phenyly am ne;
N-[2-(3,5-D et hyl - pyrazol - 1-y1) - 9-net hyl - 9H purin-6-yl ] -
benzene 1, 4-di am ne;

A f'\l.l . I P . S Fa% IR T PR | oY B B ~ .11 ™ I
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25 branched carbon chain containing one or nore triple

bonds, including di-ynes, tri- 13 ynes and poly-ynes. In
anot her enbodi nent the al kynyll? group of the invention
conprises of fromtwo to eight carbon atons

( Cin snethiey embodiment therdiseaseoor @ disoxderassociated mith the activity of

gg,nﬁ at least one triple bond. In

pot ano g?bgﬁgg(ﬁ ﬁ%ﬂl%%wgng?kyn | group of the invention is
HyAget eg[engdlrgem Wwasqor a glisorder asyqgiated witgythe agtivity of

potahsﬁn‘b@héﬁhél@%f) , 4-pentynyl, or

1 ihﬁem ad tg§teg %qung(gfq??q/ﬁ% ac%nty (@(er)@heg S, degcrlbed

herem uﬁtmaemqromojarcandlslﬂa nienphwl gmrangeqri.el o8 frérhiegibir 1 yongbove 100

v T 7-octynyl, or 1,3-octdiynyl, or
MM%%@) %@Héﬂyt 10§[|\g 7- octtetraynyl. I n the context

ention a hydroxy-al kyl group desi ghates an
Phaamwﬁlsaﬂﬁeupp%t-eeﬁ. ned above. whi ch hydr oxy- al Kyl
gr meetl anctbbsaspeadt etk wWvichtion @r@mde@ hevél)tﬂfa?mcgut)cm-%omposmons

cont AL BB M SRS o EER, e SORGPEE BTy RRleAe
5- Myhiteoa ylepiwatiye obiting i6vérytibrofoy isgyih thérapy Inmaa)cbetadmlmstered in
the ﬁﬂllﬂs(i)f tﬂé‘?ﬁ\'iv'c‘i’fénﬂcgl @%M |t95 Orefeg ts'?ﬁt{rg Cédtﬁle

group, prete con alnln
ingredighb ambienaly tnie(fosm macm;ysaﬂpwably a@cegotabheoﬁﬁlt i ahpema-

ceuddld %bnfb%fsh@h Bhefier With She ¥e hone ‘é)ﬂjl)ventsﬂ ‘éxéﬁilé‘rﬂs carriers and/or
cycl obutyl, cyclopentyl, cyclohexyl

dilu %@/}gl gﬁgg% and cycl ooctyl or e.g. fromthree to Si X
catrbanotaieo emdo@&nént;%tmk tmdekmtgh g)rdm'désl ﬂhagnaoe;]ticar OCWYIb?SitionS
comfSlo&HbXer 17 SR Blefin 2 PG so el fofRbE! se or
deriegipleothiersaf, RYetherupittasne of inmare pisoveceuncally agoeptati& ghrriers
ther@L&é%nHS gﬂ&%ll k=5¥r"r°éi1 tR ra?@kg{: ((&WH&@%cﬁé?@ ﬁcﬁ&h&e%e

carrieRR AR b6 REPERIBDIS) T §15 piseral BN aRmE I Iye sthey
|ngré@|ehtwo1ftﬂ@tf@%ﬁu|@|hoh laing ndl\d%lléteﬂau@tb mé<r@>e1puaﬁtqu§reof
nat es ,.an a reln
GePhagogRulR oRubsiins 3 U InyEptar simbe thasssdiiabie, for spel.

rectahbi’cnrdﬂlléJSnamlhto)p}caﬂmmlcmdm:g(buccal and sutalidueal ) tnansgermdl,
vagﬁmB' B p%ﬂ?&@ﬁg é\[]df'i’ﬁg‘%‘lfié’rvm\ﬁﬁe% 'suBEnﬁt‘éﬂpgﬁé' |Hﬂﬁﬁﬁ%c8|‘?ar
Intrmweaixlatrpve@ow uaurwi@nail Ilawacgrahnpls irgfaackiariingehen en
mfué@ﬁ} H&l@llﬂT@ttré‘l‘RiW dmﬁ&)@ in é’?drhpédlta%é‘%r a®hiBRatRRLIY hhafitién or

et hoxy- et h e context of this jnvention an
msug‘iqgmylrhcg.,mﬁggppm@,e@ang @gp@@qr%ola@pmm@tpqtlonggr by sustained
reler@@ stgrr@lJBunmbI@@(efm@bkﬂf sU§ta&fedi|@1eawisms md;Tm@érpl es
sem[%qrmﬂa T g}qi{;q?@snén%algqﬁ?&é%&lgl%ob/ Ventéo%?alh%% tﬁﬁ cpmaoound of
the moanton, wiich Inmairlces'mayl Mmiormmfrsd)}apad eohgles gg.guplms or

es an "am noCO "group. In the context
mmr%?ﬁ?%ﬁ]ggl nvention an N, N-di al kyl - am no- car bonyl dgr oup

dedhgisiertaiessoiing tiavantiony jogeineiow Ba PLyENpRAAdLLVaNT, carrier, or
dilughis HiRg!thbisbRthiabddtinid 16 IIfPUMshaAmAElIEALRRRRon AU

dospges Beuen’ SLbf Sofho e § ﬂ%@ahaﬁﬁ%mwﬁﬁa 3.l Sapsules,

powdeasahé rmueﬁosmsaanmh0|d§$ ingeartie | tilar aguesoue s n()ma‘i}ubbas solutions,
susEh R BT oPRer " BhRAgp s ER Y (i Sp b AT brdlse,
suppesitaries foorantalciminestratiool aed steti® injeetablst $ajatiormtar padesseral
use{’%lé KErRELIRRSI éé}ﬂg{)tﬁg&:?és ggﬁ%nlt%fa@’@%forgﬁ? ﬁfb?%ﬁhb?g:omprise

astereonerlc S use o
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5 cally active acid, and |iberating the optically active

am ne conpound by treatment with a base. Another nethod

for resolving racemates into18he optical antipodes is

based upon chromat ography on an optical active matri x.
convertiomat ingregientsdis eshventonalggepeortionsewith on without additibsal active

comj HH¥ o g"lﬁ&@léé“% [ A do'"%g'e%ﬁ% & Sontam/any suitable

raction I'i sation tar
€ eﬁtb}fﬁj%WnQHBEOf f@ﬁ Q‘%\'NﬁH'?ﬁ@g!%l‘i@ﬁﬁ}’%?n%ﬁi%wﬁwh%%%ﬂ@ daily
h:mg?zﬂ@rb@g}n unds of the present invention may

amsfﬁssﬂee.s FELAF R 25 BB B B G o hihice variety of
oral mnels;mremenaledusage farmb. Bwilbpeiobaidug tadhose skited wathedart that the

folloﬁﬁﬁeéi 8F5¥+%§]f<ﬁgisdrp§§) %Bn‘?b? sgehg%q tﬁ@PbY\?éjcéthH?eéﬁLt) eﬁﬁ?f( themical

com@@npﬁem itle ivveation opy ahesasentieal Qﬂepmtdgts@lt@asﬁleqhe@mcal

Cow@@ﬁhargﬁﬁé,rp,)énhgﬁctl on of the chem cal 15 conpound of the
Esent i nvention wt n optically active chl oroformate

PhErGRLERG pharmace}e{%“i‘a'tq SIHRNASHER® & %*FGTPW@PF%@BPUM&“ the
preddme mmmoal plnsmnmr@tlaa Kocopiable ddrded dan SeeltheesdiRbsr liquid.

Soli it Breddt Rt @%@%&5’%@ BHER s e estngley flapes-

toriesndn8ahispersible yankilgsl #849lid ddbrieocean besm‘meororfnorm eub$tence$1wmch
mafé%EB%%PQé dﬂLe@t@eﬂéW&ﬂﬁj é’gbrﬁé' étgu&pk %0 EE?Hénrglng

agea@pbmﬁﬁ@ RSRSENatiYes, dﬂ@leﬁérsﬂntegratws $ |Qrtﬁ5h@'§0%ﬂsé'tﬁ¢tﬂ‘9
matéhﬁ -C=N- doubl e bond. A chem cal conpound of t he present

’gsﬁt’r‘lj"gebﬁ’w? tcﬂ%gsﬁr B{ai{#ﬁjx{%vpgdﬁ&ﬁ Bgyﬁlg@ is o8 Ml e 308 the
finell?himdadmtuveabhwahen&pt able Salts The derivatives

it RS ER et & i B 3 spflem Rl hec¥ssary
blnqmgacamtyt in @@Jlltable(mroeortmmﬁrtﬂ cyhpatted)in dee shapd badsige desired.
anth@r;ﬁ)wd%Ir% %hedcéH%teés Bféférq‘gb ly %@ggmqﬁe Sra8R%Y %%oef séfthty

i nvention accep
perced of tf@na%tmet%omm% @U'Wb!%%ﬂr I°r$ & @@gaﬁswfrheaﬁb@ﬁat%ﬂ%gne-

siunh BRYagAtR! fal@rghgyrgaetdseapednramxtmo stgraht Qel&tlﬁ htragaddien, methyl-

coll e S SRS Ll IBRe s s It RS, Caoa Stery o the
like.dEhve tezoh ‘fpremratlbnr |s mtandledttb en@ede Hefomelatem ofdtdefacbve com-

pouR&RAgm %da‘bsﬂﬁtﬂgt éifréli‘gg ggﬁ rﬁ‘?&'&up\fﬁjr {c%Bé‘&lBgR%@ﬁ&{ Lr% active
compengat, avitheor wéraputrczmmr@s i\ UrsRlingled bisea geater whinky isvds in
assééu%rﬁﬁzﬁh'u@ s?r‘hilgrl td?a%hé%oé‘ﬁd I%)z@ﬂgéy afk I ABRE adLidts, fehders,

YR AL S i doronechasiadar era
admgtrgﬁ@hfrom benzoi ¢ acid, the cinnamate derived from
th I t t d f t
b DR ter oo Huf Ttk A B TiREhe by [l acic
glyceridenoe canoh ibattasiisl first meeltetbahd thee actevedsompenierftrio gispensed bomo-
gené{iuéig %Pgirgla‘ét%frﬁngefﬁ% ﬁ%&{eﬁ?ﬁgﬂ{)@érﬁ[ﬁcmﬁ&%& alfttngne poured into
CO”Y¢fUﬂﬁ1'l sieeq adds, a”pW@drFQI@Q! eangethievely for stidifdl ei ¢ aci d,

t heommd sy Qﬁféb\’@fbrf\fa@mdmbﬁﬂh@trﬁﬁd)r@ mdySe prEYdRkéd Bs pessa-
derived from mandelic, aci.d, the meth %gﬂu]fonate erive

ries £ RS AEGAENS lﬂegmcnﬂ%e% f%ma Or SREAY aiNg bregdaition to ﬁi‘e
activkeingvedieht susretdraises asilaphenownag itttk atthe beagpproptistee- 2-

- RORE BTN MR SRS s Ee dsioh e Pufaty, B
exampre, vealef owatsatdropyleoe gtyad) solhossr et exatepley parentenal injection

sorbic acid, the stearate derived fromstearic acid, the
succi nate derlved from sucm ni c aC| d t he tartrate

D . | £ . - - a4 L g - | 2 . - e o L P I P T
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In the context of this invention the "oniumsalts" of
N-cont ai ni ng conpounds are 20 al so contenpl ated as
pharmaceutical ly acceptable d8 ts. Exanples of "onium
salts" include the al kyl -oniumsalts, the
liquidyarepatatiphs sanura foamuiated s sohetiansch @glueplalpeietioylenenglycol
solufiBht S- The derivative of the invention nmay be
provi ded in dissol uble or indissoluble forns togeth

wi tThedeplyatinefecenddy iothgreperineertian/@gy thug Pezi@”%i?tﬁd for
paretiter @Hmlméﬁaﬂ@n (dng by kBectdns seH e&@rﬁpIéQdeﬂ}s myet:ti@h&sr continuous

infuliBi| g mi bRk eRanted & BHE 8o it g lpaies bl syringes,
smalleltailahgaknfas-n and nlg-daskeecontaingenwitlalan addeddoreseivalive. The

corr{p%%ﬁ]%n@rn‘? Q{?:hq’grrﬁg%%\éﬂsggﬁsiégs :\gﬂﬁ'ﬁa@ lé?'e JISBAE i 8ﬁ or

pur po es of I'S |1 nvent repara at|
aqueps vehiclest pod snayf comtain toraptation ageptpsueh @p&uégewng stablllsmg

andRiP NS iR algemes. 'Nfé‘iné’ﬁvéhh QA Cza\%hvé M’{Fﬁ@&@h? mef- 8k inf ﬁkﬂﬁ&er form,

|bed|nthe Wor e start terl
Obtqﬂ'aﬁ’a: EM &SEPHE soklo ﬁ' ﬂrPrtelWe'yﬁPE@éﬁtﬂo%tSBﬁl %@W%
congtitatidmonn Dsuitable lveaiiué . @&stenepp mydnyfre@nmm befurk use

o beput SR RESRELELR ‘Jﬂg°€a!éléf’a°%é‘§b%8$ 783y ONIn e

actives obmpedeblymomtee and @ading switatble oeramsgilavmurexstabitisingrand
thlclgrﬁﬁgﬁb %\b%sw@ﬂs“ I lati on, chronmatography, etc. 16

ctivit The derivatives of the
[ m‘z‘élh'ﬁpdﬁ SH&D@%@%SB'QMQ&@H at gs¢ ganbermads Mrd'%fﬁ@gdhﬁ

flnelny'JMdeé %@fl% c@ﬁnp@ﬂbﬁﬁ P Wate? W\ﬂécd@#ﬂaﬁérldﬁ Gs1RUCHN RatuFdleor

sy R BHTT 5o, el ElbeRe. SooEiBaenuexbiaTblcsoo!piper wei

knowntmbpenduage;gents he invention relates to the use of the

ﬂg&l% g E{%%d %Vﬁté&ﬁdr@ @?&#@J}? %@Wﬂ%ﬂ%ﬁb&%@e{?ﬁ% converted,

shortlydzaforentisen to dibuishioani pmpalfat@nauf@re@@e adminisiater.dsuch liquid

t h
AL B SRSt O BRLE TU ha8 v o
contgifbtip @ﬂdﬁl%ldeuth% etive ReMPIOsERL €Ookrantsy flawp\sy Siabd %r%tbékﬁfers
artifitid] Bindheataed iswiekYerirs 18ispoisansy, tick&resraesSlubBizing agents, and the
ke ESPi ratory disease, epilepsy, convulsions, seizures,
©absence sei zures, vascul ar spasms, coronary artery

sp&snmpica rmimldlsi;naltlda Its theepieysis ihekihineigaldtaepeend according to

i d r
the RvBHRH nRR A R R BE8 S e RS, Feai Wit a8 o prappdermal
patchy Qintments py creamsstnay feyexamele; b8 fogalslateﬂ witle enj agueous or oily

basé’%ﬁtfhutﬂétddyhorﬁspélﬁwa tf‘ﬁ(‘:l@irrﬁ Sﬁd/dr@@h rﬁg%nts? rstindlmay be
ease, & %I na pectoris,

em a, Ischaemc rt
fOF”Bg‘?t&aé’l"y‘ Ae&quears 959&}/ a8¢ .@%w'ﬁﬂ%ﬁpae ntgingng @r more
emumfytmg/a a&sksmmsurtg ayereta seispersia age@tssguqm"ndum@ugémsl thicke-
| zophr eni a,  anxi r?ttsy depressi on, nania, nood
mngd:ia%eg} de? SO RRREK AR menory and attention deficits,
Al ﬂmmfms&w@@ﬁ&eferaamoakmﬂmlmstraim|a|thea:mcmtbsmdu@@\k&)enges
r d
confifS TR RE etERe RN B & ASVoLCRARR LSyt RRDse Wy cddd 6 taga
canthy Péﬁtﬂtﬂ%(FQmp”ﬁ?ggm petive f@redigpsinrypiniest bagrasugheas gelatin and
g|ycéﬁhe$ir%[§bros‘él AREHESCIA YRR MouthWaSHdsCathpAgIAG dhe B&ﬁ\’i@kfg"r@dlent in
.bal dness, cancer, irritable bowel syndrone
asql I@‘& GBF&si on, migraine or pain, e.g. pelvic pain or
ab&oiationls qva;us;penslonis tanel bpphéd d;recﬂ)otmtheatmu chyityt by

con G Brafrsphsolog BdR i Bliler 31 P 8. e compositons
maybiesh peiicek i $iegleanrdnaii-deatziodina e fiienlatter keaselolig siropper or pipette,

al cohol . I n anot her enbodi nent the di sease or a
di sor der assom at ed W|th the acti vi ty of pot assi um

P P L B T - R T
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pot assi um channel s is urinary incontinence. In
anot her enbodi nent the di sease or a di sorder associ ated
with the activity of potassi @& channels is epilepsy,
~ seizures, absence seizures or convulsions. 17 In
this aray be ackielvedibydhe paientadministesng @ndepippdateaprstttateiged
£hap r
ol G o R ¥ e R PO SPi: UG oy & BO eilleFed for
exampleoly Hesds\AfenMerRsingctPigipg SPrHoPEES: um channel s i's
paiAdmifkishaticn wmwl%giraﬁir?@aféhmwﬂblgo b cpgiverll byaslelavi tof an
cgsg_)ﬁ)?rm ned as d Sﬁré ed .hernel nd.l n,the mlg(:ﬁaohml ar anrd K
aerQxph IR My WiigR Jae active inggedienh i g ;91N AP eS8 s e Bac
withRiseitaple foropellaet sucl® ag a chlatoslworddarBvh (GREY fercexanlaeldichlorodi-
fluofPHBAShE! ERAIHO LSt RARL i@ R8RS M rbBNeAk: E8bon dioxide,
rovi des’ novel _pharmaceuti’cal” conpositions conptirsing a
or Og‘r%rsalﬁ@bllei aasfl. Tyecdgresdlimay gapvenicolly alse epntaing swiéactant such as

lecithfi THERE Erirug may b¥itchtroed 8 pralisioh difa fidferbdiiie.on
| ST PE At aROreReriE M Praechin e BH o Ao
powdet,ifgeexargprch poivdeppiix ontid sornpodiein @sUitale powder base such as

hysi. ol i [l bl [ t, i h - 15 ti I
lact Qe SR aER e RS RR s Mitronidy Bo B qeltios8 i @
polyeyinm'lpyrmiidonec(awﬂ)eﬁenmenﬂy th'e! pewdar. carrier will i_ormrmgalein the
nasﬁmgf“?ﬁ‘é oldBr bBrY@BEItiBH rﬁé@lﬁb.‘iﬁé?éméﬂ rﬁ?ﬁﬁﬁ‘d‘o@@'form for example
C“CCTonpoditions conprising the derivative of the invention,
n CQHSL&e%ﬁEQWMﬁs Qfaplgh 9@'@@@1 emplistergpacksfrore whigh theepowder may
be ddifihR¥redi3a@BRS oMahinesler.or nore pharmaceutical ly

£ hG BDRPSLORR &1 EPed tarAHT BT e oRgP dos Ertatamatacl, Meluding
intraraasal esrqpdsitions, the coagmrpidabillejenenaltynieasea senalf pdrticlegsize for

oxafipP e gt o5 BGPs filess S £RpRicRL pg§ay bELRihES by
meaPisamendeint theart, congaxnplednysmigroniaatiomvent i on may be t hose
S.“WII?@A Bedi d,%ﬂpoétﬁﬁéﬁ%ﬁé&@&p;@ suéi‘é‘iﬁgh ’refe%@bfzbglthe active

. (including buccal an I ngua transder mal ,
ingredignheEnaydie @aPkavesr al (i ncl udi ng cut aneous, subcut aneous,

I NTharpreewastuticd prépaiatibas e préfBkdbhy BFNGMISdosage forms. In such
form! %raart errhal ; |@H.a@er er?tr alri' I, nt ra_OCL{| ar |$[d)ect |.0Fﬂ or ... £
orm. th¢, O rAratan S G Yarg Nodirit dargs ¢aNtainmng apRIPIIgl| Quargfties o
the aclivencahpanerdnThg unittddsagedarmo canriseud paakaged praparatibmdghe pack-

. LM I L.ni-strat i
age R g erel iy TP roBi BN o0 d a2 BacRiogt taplets, cappules.
and pemeiese ins yietsepisampeliedeABD, Suniipikdasage iormean bes edpsule, tablet,
cactyét! bfjldﬂéﬁgéﬁ’t@_@ﬁ' &r iPeAY BRIthe %ﬁ?&ddﬁt@%u%r%@hgl&f@h@ée fnhe
|nven‘t|on, which natrices may be 1n formof shaped
PackaqeccioBd; e.g. films or microcapsul es. The
deln gat esntsfdimbat, ithe @ven@on progaes eableistdr capsafeseiolr ordlal
d ?ﬁéHv nt, carrier, or diluent, may thus be placed into
admy 8 of phar maceuti cal conpositions and unit 35
d oira_geetheh endoidiment H\hé owvestion prondeées ahd diguidsridr intfravenous
adnﬁrﬂ%ﬁrbﬁéﬂ di%BHliﬁEé&ns iildigd, capsul es, powder and pel | et
orms, and lrquids, In particular aqueous or non-agqueous

s_oFUt’th@hQ,eta:Hﬁ oppshaigyes éprfosnelagion @n&ad@ini%trﬁiioadpam besfound
in the 1ted evition éﬂ%ﬁ@@n’é‘ﬁha“r%c@ﬁﬁéal SxfencedRME kP URBhing Co.,
FQ?]? | adm ni stratton, and sterile I njectable solutions
Eas %B’Qr enteral use. Such pharmaceutical conpositions and
uniat thecermgrichity sffettiver dode refgrsaorthal srmoudBoicautiveribg@aidnt which

. . . - onal ' i Wt hou
amel AREF b mplbr2 8L B AR, TR0 aBRl e BiRacy b Bl € 0=
andddsagvay derdetemyined iystandarg gharmacoogidd rocacurasnyuae!l ofiltures
the active ingredient comensurate with the intended
dai | y dosage range to be enployed. 5The derivative of the
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oral and parenteral dosage forns. It will be obvious to
those skilled in the art that the foll ow ng dosage forns
may conprise, as the active &nponent, either a chenical
conpound of the invention or a pharmaceutically
or expergpeatdl engaals. bhe dosacaiic betvmrpth@mpe;ftham foriceeffecis is the
theréﬁ&?ﬂic Hﬁéﬁ%fn'df}ﬂag 'B%réﬁtib‘i By tHEORERB ! I, 15, f Biednfaceutical

em cal oun resent I nvention

C°”}9IQ§F'99§&h'?'&&?"l“?'%%ﬁ%dhﬁ[ﬁ%%‘&ﬂ'ﬂ‘i’@?%s F&PBler®d-her sol i d

?f g‘he‘szé a(ﬁﬁthistﬂefb@frmmtf cheviasé bé?caréfGII}ddetBCBWw e age, weight
a

| g
and oy EioBiqrthe gTPRCbS RS L s we PSRAR oetsf Zsfhisiration.
dossgd Kiremaed regtmelm aay thé sesudcdesiedliahddhe £xatt dosage stwpuld of
cour%%ergé aete?‘rﬂlﬁéka ﬂ)xlﬁféérac |H$ﬁ% cants, suspendl ng 15 agents,
preser [

et dl si nt egr at i n? agent S, oOr
an Teﬁ@@@@ho@tsagg demesds an. the nature) anchaewrsity of theedisarse being

treated &nd tﬂl‘ftt?ﬁt@ oY bgﬁﬁhlgﬁéﬂgﬁﬂ \/&HQC@ Wlfhnh ﬂt@d%b?‘étldfneof"thé rf.')hS/EF%lan

actl v
and 66%%% dafied g)yrHtS?é'G’”\/?ftthe PR@aQ%FQ F'Lﬁ‘r P%@Pl@@ Ctrﬁ\émﬁ%é?? yhis
inveafohitd prodl ceatheddsyredithstdpieabit e fiecn Howe\arsit engresentipcbatdm-

perdd BB S SoE e Rbmie oot 57 BRUEED 3, BKbout 500 mg
of asttaxeemtgyeqjent:mmndi\nduaé dase| €.¢. ronpaloout. 1 Budbail1®0cagr € gr from

t al
aboﬁ{ £ tcSTBSBﬁW O‘PngCﬁ %?%’ggﬁé&e’fm%?%héﬁﬁﬁf%ﬁ%% ggagants ﬁgar

mﬂh?lacé'éel'mrgg@ntm WQHHW@W%WW?P@@”SQV doges p@r day. A
satigfatiory ﬂeé’tﬂ%arﬁ%@értﬁhﬁh@trancég Obé BBtaﬁfed bkg dodhge BSNEW as 0.1

repara|o t ended de the formula of
okl B Sk 8he HPPRT a5t S05ade rands Paresetly Sonsidered
to beabouel 0 pig'kg dvngna 10apsgikg 0.0. @irieshahdees act from about 0.1 ug/kg to

abofE T ARGV il oo b Rt SAAEIT anodh [0 ALY B 7
cachets and | ozenges are included. Tablets, powders,
Methggs afekhergpy| s, cachets, and | ozenges can be used as

soln dnéméﬁaspwttnbItmémtantrabtdag aAABtHYSoF #ié pﬂaventlon treatment

1
or afjRuiplHEBER Fehay S HisGT g dleo S ob & Mt BOe s o1
includghg @chiaman t wieichdiseases digoodendr ¢anditiapisrresdonsive to modulation of
pota%g@'ﬁggrﬁl}agﬁtsléﬁm%xém&%PS%(acTtaHP{%%,tréetéd \:NH@Q rﬂ—%‘tﬁeg%be ses coratprtsmg
admimigleding talsushesliving @osnal , inluaing atfuirsani igirged thereof a thera-

peut?@él@n@ﬁé':dtﬁ/bod?ﬁow'df%bé@rt\fa‘i’ﬁ/e\b?%é‘ﬁf{veﬂﬂahn' stration may be
presented as pessa- ries ons, creans, gels, pastes
f odRg 'W'C§W’&£§°r&t§mpé@tﬁgr?§cpég)'&@&? {heowvgathrﬁgrea&qsgestated

abov&gr edi ent such carr| ers as are known in the art to be

S PR S RL pBient shtinIPeRhRECS fe LSadE Fariisudredf! to 1000
milligeeres dpilypha-66@ mjlligearns siailyg orodes 1 oemmntgmnmdauypmmttomrtttlas
usuél’qtﬁﬁtt fh@MexhRt Hd&fé' S ﬁﬁlﬁ%&%&lbﬁgﬁ)rﬁﬁﬁ Fﬂrhlti% tt8d e indica-

ons 1 n aq

tion fowargbwhightthe @cavoitranag ing I3 diregted pﬂt@ssémeqtm\@lved; anﬂé@e body

weidthes e stisfepvinabRa! hd RAMIRANRAE BroRAAY 84 BkpENbr 6 inBY
ecti on, for exacg%r% ol us i nj ecti on or conti nuous
e

phy$lﬁ NQrorRterna1amy sented in unit dose formin
anmposdtefactoryerebult lcad, sycdrtzge nstamedd, bmibiaiaedra‘tlasdmagyas low

oo | Hlg ER R BRGERH T R AR REAE M B

10 rsglkgtiivoasd 160 mgﬂxgﬂ 0n©thet renggs ere frqunealeut\dedi ttesgboutridmg/kg

; i $.such as suspendi ng,

LV'%?%E??P@?ﬂg(gﬁﬁ |spe B agents. Alternatively, the
active |ngred|ent may be |n powder form 10 obtai ned by
aseptlc |solat|on of sterlle SO|Id or by Iyophtltzatton

L L e L D L P PR
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20 shortly before use, to liquid form preparations for
oral adm nistration. Such liquid fornms include sol utions,
suspensi ons, and enul sions. PRese preparations may
lh, in addition to the active conponent, colorants,
Exuﬁﬁngﬁrs, stabilisers, buffers, artificial and natura
swaatdémension 8 siptbesilndtated hiitbkefeesrsce todhe! mllbhmgwamm swhich

e AP o R PG R S e} 86 e

i nvention may be fornulated as oi ntnents, creans or
Exahﬂﬂéqns’ or as a transdermal patch. G ntnents and creans
or eﬁanple be fornglated wi t_h an_aqueous. or oily

gelllng agents. Lotlons may be fornulated mnth an aqueous
or oily ®ase and wi|l i@l general also contain one or nore
30 gyl '&ilng ageny,s, ab|I|S|ng agents, dispersing
pendlng<ag Pt t hi ckeni ng agents, or
nts. Q%u805|t|ons suitable for topica
adm/ni sttation in tHe mut h®i ncl ude | ozenges conpri sing
the active agent in a flavoured base, usually sucrose and

ac &odiire hygriee 460%tIR:Mipagaliail, @53Brit-b Mg trs added;to an ice-
cooueawowh&néf 2 8- cﬁembftﬁmndéa(ae Gych @Smﬁﬁil)ﬁ\h'tétréﬁyhraﬁjran (75 mL)

ana B b5y abiTog ab gr EBaiodie (228 hesESimguagras acaed

drogaMige @nd the reactiGnlnuiiuve vay stsrexpeveri ragist. 8Y ateapasi adtied and the

aqugélgﬁéb%g%&@ﬁt%ﬁaggeglgﬂgvric?@wtbe tﬁ%l 'i'é’tgnﬁ'hg '&?h’net.)'ﬁ@&&gafn% phases
were dripd Siver oragnesiurbsulphele, deigred asd iwgheentrated|in ivades.e

chﬁtlﬁrlr ethﬁn%b\%sl ﬁ ted dﬁ(ﬁﬁﬁdﬁ&ol@gé rngﬁtﬁﬁél Rbs RbIELES: by fﬁ@atlon The

S ma e ac adm ni stering

CW%M%sempend ;wr@@et%#rw REX. 6qu@merq5? mﬁf@ybwcnurme Gr19 g, 11%)
Thesuts@tenﬁamonééhttdn@d ﬁﬁﬁ@aﬁf ar@d PRFifYd by Miash MAYorRgtoaedbIy edhyl

acelgihinaPanaY ﬁlvgff‘ oy el LS Pe o BB ™

achleved by means of an 5 aerosol fornulatlon i n which
5 J sed pack
gor ocar bon

xanmpl e dlchlorodlfluoronethane

(CFO) for F
trlchloro uor omet
car bo j Nde, or ot

! di chl orot etrafl uor oet hane,
itabl e gas. The aerosol may
convéhigntly al so cotaf|n a surfactant such as |ecithin.
The dose~gf dgug may Qlled by provision of a
nepepéd val ve. 1OAlternativer the active ingredients nay
be provided in the formof a powder, for exanp
poY¥ie preRacsd ageor W@Lﬁ‘?@mﬂeé 'é%lnﬂ &y '%Gﬂé’?Stﬁa@@f mﬁihyl
iodi@s. | act ose, starch, starch derivatives such as
hydroxypropylnethyl cel l ul ose and pol yvi nyl pyrrol i done
(PVP). Conveniently the powder carrier will forma gel in
9-Bérimy|26-dichiaroi94-pufine gnavdBeneoirPGsdithlono-Téipbengr esent ed
inunit dose formfor exanple 15 in capsul es or
cartridges of, e.g. elatin, or blister packs from which
the powder may, be & i stered by means of an inhaler.
I n conpositions inteaded\for adm nistration to the

respirato , Inclu N ranasal conposi tions, the
conpound %g\erally E particle size for
exanple ofNth rader of 5N |or | ess. Such a

par e—-5i ze may be obtalned by 20 neans known in the
art gr exanple by mcron ization. When desired,
conpositions adapted to give sustained rel ease of the
active ingredient nmay be enpl oyed. The

phar maceuti cal preparations are preferably in unit dosage
forns In such form the preparatlon |s_subd|V|ded into

D D Y . D L L Y Py Y T P . r ~ re 2 . -
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I n anot her enbodi nent, the invention provides and |iquids

for intravenous adm nistration and conti nuous i nfusion.

Further details on technique3for fornulation and

adm nistration may be found 35 in the |atest edition of

Re MY ergt wepsrachacsaid gt todaiangele dnesisg enaylkorpatidé sisterd of methyl
iodi¢®- » Easton, PA). A therapeutically effective dose

refers to that amount of active i ngredi ent which

anel i orates the synptons or condition. Therapeutic
2.6-BidHieRcy-igority| ¢ piutivie €. 9. ED50 and LD50, may be

determ ned by standard pharnmacol ogi cal procedures in cel

cultures 23 or experinmental animals. The dose ratio

bet ween therapeutic and toxic effects is the therapeutic

i ndex be expressed by the rati o LD50/ED50.

Phar mat eu||c | conpositions which exhibit |arge

thegig?btlmllndmxes are preferred. The dose adm ni stered

nmust course be carefully adjusted to the age, weight 5
and /condition of the individual being treated, as well as
the route of adm njstration, £ rmand reginen,
t hdVaRRIARrGE SCFREINGIY {(W@p o g %om ﬂ?ro@@UPé%Stead
of meghyleddite) mﬁdiéocfagdmlpro@etuscbmeﬂms isolated. The act ual
dosage depends on the nature and severity of the disease
being treated and the route of admnistration, and is
2 .6-Iiiathono-942-edin ethiydrPHbputine physi ci an, 10 and may be
varied by titraklion of the dosage to the particul ar
ci rcunstances of this invention to produce the desired

t her apeuti K. However, it is presently contenpl ated
t hat phardmaceuti cal conpositions contai ning of from about
0.1 to abon f active ingredient per individua

dose, e.g./ fromabout 1 to about 100 ng, e.g. from about
1 to about 10 ng, are suitable for therapeutic
treatrmmnts. 15The active ingredient nmay be adm ni stered

[ dﬁﬁggor several doses per day. A satisfactory result

ca in certain instances, be obtained at a dosage as |ow

as V@aslga é\?ﬂé@ abcé’rdlr?g;% Exér‘nﬁfé‘ﬂ uErn@ @nH@fPﬁf etr f@tltleroifwstead of

range i s present con3|
methﬂ/'?‘é'd? thigeeseoen! Wl@g‘%m@r WasHee aF%’nges are f r om about

0.1 jig/kg to about 10 ng/kg/day i.v., and from about 1
Rg/ kg to about 100 ng/kg/day p.o. 20 Methods of Therapy
I n anot her aspect the invention provides a method for the
Exaﬂ"@?&htion, treatnent or alleviation of a disease or a
N-(AChiprdahediy ) domnathidd on of a Iiving ani mal body,
I ncluding a human, which disease, disorder or condition
i's re380n3|ve to nodul ation of 25 pot assi um channels, in
particylar SK channels, and which nmethod conprises
conpgFStng adn1n|ster|ng to such a living animal body,
i ncl udi ng a human, in need thereof a

therapgutically-effective anount of a derivative of the
in on. The indications contenplated according to the
i nveiti on are those stated above. 30lIt is at present
contgppl ated that suitable dosage ranges are 0.1 to 1000

mlligrams daily, 10-500 n1II|?rans daily, or 30-100
m AElperaniling (1 9.dklyemmmegl) aad ferstiglacish@® MhebeS avnohmase

heafgﬁdt?ggﬂ?’éﬁdr@ﬁg‘?’? Thelidute Wi Sorridtiated B @fbuct Baturated
aquERES SSILBLEYITRIBN SEEDCIRE 1S FREP SR M SGHequsPAS Was
extracted| twigd, with @tHyl atcbeite t Tee p@mbmetmgaﬁmbhasreerwmleﬂ over

t . L Cl terli r L n .
madrbSiule sBBERLE, B8R ol ShPARELER &b Rap 8 I Give V- fghforo-pheny)-
formamnidie{éd.6ag, U %dpsagegray crysialtise coo@®umg/ kg i .v. and 0.01

ng/ kg p.o. The upper |imt of the dosage range is about
10 ng/ kg i.v. and 100 ng/kg p.o. O her ranges are from

D T FaY NI\ . e . L IRy A R . | N R JE aY A .



22 EXAMPLES The invention is further illustrated
wth reference to the foll owi ng exanpl es, which are not
intended to be in any way |i@#ting to the scope of the
invention as clainmed. 5 Exanple 1
2,6-Di chl oro-9-nmet hvl- 9H puri ne and

N-Benso[Di Jjtioaob5-fA-ferttanhidéH- pur i ne Sodi um hydri de (60% i n
mneral oil, 2.53 g, 63.5 mmol) was added to an ice- 10
cool ed sol ution of 2,6-dichloropurine (10.0 g, 52.9 mmol)
in tetrapydrofuran (75 nL) and the m xture was stirred
for 3ONm 4 Methyl iodide (3.29 nL, 52.9 mmol) was added
drop-wise and the reaction nmixture was stirred over

ni gh ter was added and the aqueous phase was

extr twice with ethyl acetate. The conbi ned organic
ph&es/were dried over magnesi um sul phate, filtered and
con rated in vacuo. 15 Dichl oronet hane was added and

5 UngasBlEedes o e, SablEes e 4. fhdihRHe8Mxy Rifiine and

Crys i'ne conpoun
form@c Ci@i chl or o- 7- et hyl - 7H-purine (1.19 g, 11% The
filtrate was concentrated in vacuo and purified by flash
acet at e/ hepatane) to give
-9Hpurine (3.0 g, 28%. 20

2 D|chI or o- 9 ethyl 9H puri ne and
2 6- Dpﬁzloro 7-ethvl-7Hpurine C N (/1 NNCII C N Cl
ared according to Exanple 1 using ethyl iodide
|ns f nmet hyl iodide. 25
10 F

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

N-(4-Trifluoromethyl-phenyl)-formamide

X
HN™ “H
F
15 F~OF

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

N-Pyridin-4-yl-formamide

20
o)

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



9- Benzyl- 2, 6-di chl or o- 9H puri ne and

7-Benzvl- 2, 6-di chl oro-7H puri ne 23 Were prepared

according to Exanple 1 usingZ29enzyl bromi de instead of

met hyl iodide. 2,6-D chloro-9-isobutvl-9H purine 5 CI NN

Cl Was prepared according to Exanple 1 using
N-(StChiavowpy2idirePhy)-foroparige | nst ead of nmethyl iodide. In this

case only one isomer was isolated. 10

2, 6-Di ohl oro-9-(2-ethoxy-ethyl)-9Hpurine d rH

Was préipared according to Exanple 1 using 2-bromoet hyl

et hyiNet her i nstead of nethyl iodide. In this case only

one jlsoner was isolated. 15 Exanple 2

N-(|4-T:HI oro- phenyl | -formarnicle HN H C

¥Z

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

N-(6-Chloro-pyridin-3-yl)-formamide

O

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

N-(4-Nitro-phenyl)-formamide

0
HNJ\H
NO,

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

15

N-(4-Cyvano-phenyl)-formamide

20
o)

PR

HN™ ~H

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



204- Chl oroaniline (15 g, 117 mol) and formc acid (25

m., 663 mmvl) were heated to reflux for 2 hours. The

m xture was concentrated in VY8cuo. Saturated aqueous

sodi um hydrogen carbonate was added and the aqueous phase

was extracted twice with ethyl acetate. The conbi ned

N-Pbegg@rioonammates were dried over magnesi um sul phate,

filtered and concentrated in vacuo to give

N- (4-cbl oro-phenyl)- 25 formam de (17.6 g, 97% as a grey

crystalll i ne conpound. 24 N-Benzoll

, 31diNoxolt- 5-yl -formam de 0 \-0 5WAs prepared according to

Exanple 2 from 3, 4- (net hyl enedi oxy) aniline and formc

aci (4- Fl uoro- phenyl )-formam de 0 HN H 10 Was

pr d according to Exanple 2 from 4-fluoroaniline and

formc acid. N-(4-Trifluoronethyl-phenyl)-formam de 0 HN
5 H Y$aprepaned apcerdargth Reamopl 2 fronhvaikae@nd farricamnid.

4-(trifluoronethyl)aniline and form c acid.

N-(4-Bromo-phenyl)-acetamide

O

HNJ\

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

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

15

an
/N N/)\CI

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%).



N-Pyridin-4-yl-formam de O HN H Was prepared according

to Exanple 2 from 4-am nopyridine and formc acid. 25

N- (5-Chl oro-pyridin-2-yl)-fo2#fanmi de Ny- Cl 5Was prepared

according to Exanple 2 from 2- am no- 5 chl oropyridi ne and
2-Gihdener9-edeil-@H-Brig-6c1 ) -04 ¢hy ‘ ef or mam de 10 15

Was prepared according to Exarrpl e 2 from

5-am no-2-ch opd¥iri dine and form c acid.
N-(4-Nitro- «@ )-formam de O HN H
HN

N SNV
¢ ]
N N/)\CI

]

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

N N
¢ ]
N N/)\CI

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-ethy)-9H-purin-6-yl]-(4-chloro-phenyl)-amine

N N
¢ ]
N N/)\CI

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

2,6-dichloro-9-(2-ethoxy-ethyl)-9H-purine.



20 N2 Was prepared according to Exanple 2 from

4-nitroaniline and form c acid.

N- (4- Cyano- phenyl ) - f or mani de 28 HN H CN 26

N- Phenyl - for mam de 5V\As prepared according to Exanple 2
2-Gh et ’ gclilgro-phenyl)-amine

N- ( 4- rGVDPheIIVD aCetarrlide 0 HWN' “Br 10Vs prepared

according t ohple 2 from 4-bronoaniline and formc
acid. Exa
(2-Cnl qp 9H- ouri n-6-v1)-(4-chl oro-phenyl)-am ne
15 \

TN

\

N N/)\CI

Was prepared according to Example 3 from N-(4-chloro-phenyl)-formamide and
5 2,6-dichloro-7-methyl-7H-purine.

Benzol1,3]ldioxol-5-yl-(2-chloro-9-ethyl-9H-purin-6-yl)-amine

0\
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

a8
/N N/)\CI

Was prepared according to Example 3 from 4-chlorobenzenethiol and 2,6-
dichloro-9-ethyl-9H-purine.

15



Cl HN NNCI N- (4- Chl or o- phenyl ) -f ormam de (766 ny,
4.93 mol ) was dissolved in N, Ndi net hyl formam de (10 ni).
Sodi um hydride (60%in mner@9 oil, 240 ng, 5.91 mmol)
was added and the mxture was stlrred for 30 mn.
2-Chlgror®-ongte F-DusiNHY J , , 4.93 mmol) was
added and the reaction mxture was heated at 80C for 2
hours, cooled t& roomtenperature and poured into water.
The resuleci pitate was collected by filtration,
washed witBxweter and dried to give
(2 chl orp- 9- net hyl - QHpuri n- 6-y1) - (4- chl or o- phenyl ) - am ne
8 mmol, 83% . 27
(2 ¢hl pro- |9 ethyl 9H purin-6-vl)-(4-chl oro-phenyl)-am ne

Was prepared according to Exanple 3
froﬁw N-(4- chI or o- phenyl ) -formam de and 5

2 4l Bt B0t BTERHPR®S from M (4-uaramphenyl)-formanide
5 and@eb-a@hloro-9-metinglsOfdepieed according to Exanple 3 from

N- (4- chl or o- phenyl ) - formam de and
2, 6- d| chI or 0- 9- i s_obuttll 9H- puri ne,
-Civore A -9F-04 th

CHUIYOTOG BUAMINE chl or o- phe
nyl ) am ne 1|5:r 0
o
F
HN
N XN
¢ ]
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-yl)-pyridin-4-yl-amine

@i
T
N SNV
¢ ]
/N N/)\CI

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

dichloro-9-methyl-9H-purine.
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(2-Chl oro-7-net hyl - 7H puri n-6-v1l)-(4-chl oro- phenvl) - am ne

Cl HN\ N,,,,---=",,N1 1C ACGO Was prepared

according to Exanple 3 fromN-(4- chI or o- phenyl ) - f or mami de
deros0-mesh i = DEghlorpHpy eyl)-amine

Benzoll, 31d| 0x01l-5-y1-(2-chl oro- 9 et hyl - 9H puri n-6-yl)-am

ine HN N-. 2~ >Cl--NC 1 X ,N--NC 10Was prepared

according fto anple 3 from

N- benzq{] ; i oxol-5-yl-formam de and

2, 6-di chl or o-9- et hyl - 9H puri ne.

2-CiN XQ( 4- chl or o- phenvi sul fanvll-9-nmethyl -9H purine S
J.NIT X/1----""N-- C Was prepared

accavdi | Exanpl e 3 from 4-chl orobenzenet hi ol and 2, 6-

di chl or o- 9- et hyl - 9H puri ne.

Was prepared according to Example 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

p cl
I
T

N XN
¢ ]

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-y!)-(4-nitro-phenyl)-amine

N

a8
/N N/)\CI

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

15

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

20

N N
¢ ]
N N/)\CI
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(2- Chl or o- 9- net hyl - 9H-pur| n-6-v1)-(4-fluoro-phenvl)-anm ne

HN N-,. /-NI ", ----, "NCB1 Was prepar ed
according to Exanple 3 from N (4-fl uoro-phenyl pornmanm de 5
antlVas prefiaced @pgo@ing;tmﬁxamplqﬁ;frpﬁeN (4-cyano-phenyl)- formamide and

2 6- a%hg}bq ﬁfe?h};@/.lpbhnﬁgl- purin-6-vl1)-(4-trifluoronethvl-phen

) -am ne Was prepared according to Exanple 3 from
N-(4 trifl uororrethyl phenyl)- forman de and
(2-Chlérodd-gie tRY109 F-pukinbe-yt -affne
5 - or o- 9- net hvl - purin-6-yl)-pyridin-4-A-am ne

."5"----N-%:l HN 15 N-. _/-N | /
HN

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

HN

as
/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

</: lN\/)N\C. <\: |rxl\/jl\m

. 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.




Was prepared according to Exanple 3 from
N-pyridin-4-yl-formam de and 2, 6-
di chl or 0- 9- net hy1- 9H puri ne. 3230
(2-Cnhl oro-9-net hyl - 9H- puri n-6-v1) -(5-chl oro-pyridin-2-vl)
-amine HN NN- NN1----.; "NC / Was
Exaﬁf[ﬂﬁafed according to Exanple 3 from
-chI q{rol- r|d|n Zlyl) formam de 5 and

(ZChI or 0- 9% thvl 9H-pur|n 6- yl) (6-chloro-pyridin-3-vl)
-am ne at@® ", --.--.,¢,, " HNNN-_N 21 ,---,,
"NCI / HO7 prepared according to Exanple 3 from

N-( - chloro-pyridin-3-yl)-fornman de and
oy o- 9- net hyl - 9H puri ne.
<:h rQ)Qmethyl 9H purin-6-v1l)-(4-nitro-phenyl)-am ne
Cl

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-7H-purin-6-yl)-cyclohexyl-amine
15
\

pe
N

<TI0}
\
N N/)\CI
Was prepared according to Example 4 from 7-methyl-2,6-dichloro-7H-purine
and cyclohexylamine.

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

as
/N N/)\CI

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



5

10

15

20

25

N NO2 N.---:;N 15/ NNa Was prepared according to

Exanple 3 from N-(4-nitro-phenyl)-formm de and

2, 6-di chl or o- 9- net hyl - 9H- pur i33e.

4- (2- Chl or 0- 9- et hyl - 9H puri n- 6-yl am no) - benzonitrile 20
ExapnpledN 1\ 1?N 1 14NCl / 31 Was prepared according
phenyl) - f ormam de and
ne.

(2-Ch| or 0- 9- mat hyl - 9H— purin-6-vl)-phenyl -amne 5 RN

</ )\CI

2,6—D|chloropurine (2.5 g, 13.23 mmol) and cyclohexylamine (1.51 mL, 13.2
mmol) were dissolved in acetonitrile (25 mL) and heated to 50°C for 5 days. The white
precipitate was collected by filtration and used without further purification.

Example 6
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-vI)-9-methyl-9H-purin-6-yl]-amine (Com-

pound 6.1)
cr

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,




" NCI Was prepared according to Exanple 3 from

N- phenyl - f or mam de and 2, 6- %i4ch| or 0- 9- et hy1- 9H puri ne.

10

(4- Brono- phenvl)-(2-chl oro-9-nmethyl-9H purin-6-vl)-am ne
31 raMol) wagordded drop-wisgad herrepuliing vetisoerysiads weregaligated By
f|Itr§tlbﬁ”ig§3ﬁ? w.mr@hahﬁ%d dﬁé&&@@v@emaém’or@phenyn [2-(3,5-dimethyl-

pyrazol Aoty 9 0oty P ErRUrSHB Pl TRINS. Sulori0 26 oAby BF Yeksa white

crys@dline co found Mp. 218 °C.
(7-benzyl-2-chl oro-7Hpuri n-6-v1) - (4-chl or o- phenyl) - am ne

A m xture of
(4- (}r%r‘oepfmm/-l )2F2663 SdimetHybpyiazobq wil)-9{retbigl-8iH epurhme 6wl [yaraimene

hyd@Iidris
ro- 7H puri n- - (4-chl oro- phen - am ne
was p(”e@@r‘@@ Mi)d}ér@ \‘izsaanéplhal Byrezehi &/ %YJ -@l-purin-6-yl]-
amife ?ﬁﬂ@/h @ rﬁr‘rﬁilﬁ%@ﬂ%‘g@ﬁeﬂzh'égﬁ‘erﬁﬂ@g hﬂ.%nébﬁcé’nt‘?ated d hydrachloric
10 aC|dp_€QaJ;,ﬁ|?.e negl Iw%% aa ded drS) —vslseo{'he esuqty ng wfh?cg rcr:?yrgtalg were
collé&edlbly(frltﬁat%deSﬂed%HPD atHamoband Jdrieyiab ginex @ -caloravphehiN)-[2-(3,5-
dimWr@gér-g{y LGRS IR Tk Ye AT RNE, Rfafobnfhichcidsd (13 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)
HNO

<10

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.



nitrile (25 nm.). Triethylam ne (4.81 nL, 34.5 muol) and
cycl ohexylam ne (0.79 nL, 6.90 nmmol) were added and the
reaction mixture was stirred3a 50C over night. The

reactlon mxture vvas cooled to roomte perat ure _and
Al )a 7 4)-Adhnie Kdol-amine

bﬁﬁg%l Mﬂth ethyI acetate The conblned organi c
L_J§EH§E§_f§n ere dried over magnesi um sul phate, filtered
and concen ]ed in vacuo to give (2-
chl or o- 9- p® | -9H puri n-6-yl)-cycl ohexyl-am ne (1.5 g,
82% ad™ crystalline conpound.
(2- ¢hl ar'g-7-net hyl - 7H purin-6-yl) - cycl ohexvl -am ne 15 HNC
NN) | N was prepared according to Exanple 4 from
ié\?HSICh|OrO 7H purine and cycl ohexyl am ne. 20
(2 Chl oS- 9 -9H puri n-6-vl)-phenethyl-amne HN C
- NCI s/ prepared according to Exanple 4 from
9- et hyl - 2, 6-di chl oro- 9H puri ne and phenet hyl am ne. 33
Ex 3¥@$ prepared aestoidingie bxampless Jrom ¢Arehlorevnetiyi-# &-pINd-6-yI)-
5 (4- CN&F—' h@ng\?) -nike o3 SRifrIeRS ,sgraéo 13 23 mmol ) ~and

amne (1.51 , re dissolved in
LC- %ébﬁ&!\ﬂ%rqf (M +Hs Shoys g e Ba- @6'%@@4f1&33§6d%@/-5deVTh%2 ppm.

white preci pltate was col [ ected by flltratlon and used

[ Vi v
QOUH@B—@UI‘I n- 6 v1] am ne (Conpound 6 1)

HN

JN)“;\}’
10

Was prepared according to Example 6 from (2-chloro-9-ethyl-9H-purin-6-yl)-(4-
chloro-phenyl)-amine and 3,5-dimethylpyrazole.
LC-ESI-HRMS of [M+H]+ shows 368,1399 Da. Calc. 368,139046 Da, dev. 2,3 ppm.

15 Benzo[1,3]dioxol-5-vI-[2-(3,5-dimethyl-pyrazol-1-yl)-9-ethyl-9H-purin-6-yl]-amine
(Compound 6.5)

0\

JNN)J

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.



Sodi um hydride (60%in mneral oil, 160 ng, 4.1 nmol) was
added to 3,5- 15 dinethyl pyrazole (320 ng, 3.4 mol)

di ssol ved N, N-di net hyIforrrarri3@e (10 nL) and the m xture
was stlrred for 30 mn.

Qoug&6%?9340 I) vvas added and the reaction mxture was
d at 120C forcg days, cool ed down and poured into

wat er. The ag IS phase was extracted with ethyl
acetate. The lsonbi ned organi ¢ phases were dried over 20
| phat e

magnesi um su filtered and concentrated i n vacuo.
The cr oduct was purified by flash chromatography
(di chl<0r ojret ne/ met hanol /anmoni a) to give (4-
LBI—(S 5-di met hyl - pyrazol -1-y1) - 9- net hyl - 9H
-purin/6-y 60 ng, 13% as a yellow crystalline
compound. LC RMS of [M+FI ] F shows 354. 1227 Da. Calc.
354. 123396 Da, dev. -2 E pm 25
( 4VGhs prepapee aee)rdirg taksample 6 from 2-chloro-6-(4-chloro-phenyl-
5 sulfé #b%etﬂgg?@%urﬂf&éﬁdSdﬁhﬂhyl%%é%dié” 6-v1l-am ne,

LC-E§l- a‘ﬁ@%wwéwwhws 37 16086308 HGRlSH 37 AAGA568,03, ARy Tpp.
-9H purin-6-yl] - amine (10 0 g, 28.3 nmmol ) was di ssol ved
. ) S d .1.

B gmlne

(Combbadtﬁeb) by fi Itrat| on, vvashed W|th et hanol and dr| ed to

gi ve Cl
(4-chl orol) [ 2- (3, 5-di net hyl pyrazol - 1-y1) - 9- net hyl -
9H purin:6yL-anm ne, sulforic acid salt (11.1 g, 87 %
Ite crystalline conpound. M. 218 C. 5
phenyl)-12-(3, 5-d
pvrazol - 1-y1) - 9- net hyl - 9H puri n- 6-v11- am ne,
hydroc .ﬁJ\N id salt
(4- ¢hl or o- ph )-[2-(3, 5-di met hyl - pyrazol - 1-y1) - 9- net hyl
-9H purin-6-y1\- amne (1.4 g, 4.0 mmol) was dissolved in
10 et hanol (25 nmlL)Gl Concentrated hydrochloric 10 acid (0.4

”Lwésﬁ &P a rdzryﬁﬂEgémpre%ra I@“éhlb?&@' rgbth/l gﬂ-ﬁ@rin-e-yn-

crystals were co
(4- CBM@M@H&H@WH?@MHQW@- medhiJiHGPpIRERIEL) - [ 2- (3, 5-
LC-ESMBIRNMS P YMa Bt showd)379- (DEQZhlla bt 37t a3 7YA DA 1.1 ppm.
hydrochloric acid salt (1.3 g, 84 %9 as a white

crystalline conpound. 15
15 [2-(§-Eh@moe3-ongih@awtazdl2t-(/3; B rabitime t9iy-HoupinrGazidi(4 -thickp-chemgt))rerhine
Con [—)|- r6i -6-v1l-am ne, hydrobromc acid salt
‘—’Pﬁ—%ﬂm ~O- phenyt) - [ 2- (3, 5-di et hyl - pyrazol - 1-y1) - 9- net hyl
-9H purin-6-y}f- amne (500 ng, 1.4 nmol) was dissol ved
i n et hanol ) m.). Concentrated hydrobromc acid (0.12

m., 1.6 was added drop-wi se. The resulting white 20
crysjal er e collected by filtration, washed with

et antl dried to give

(4- nwl) - [ 2- (3, 5-di met hyl - pyrazol - 1-y1) - 9- et hyl -
9H-pur|r{"6 35"1]\ ne, hydrobroric acid salt (510 ng, 83
% as a whip&=¢rystalline conpound. I\/p 235 C. 25

Oycl ohexvfl12- (3, 5- di net hvl - pyrazol - 1-v1) - 7- net hyl - 7H pur
| NyPay pre d‘%cé&@ﬂ’@tﬁ“éxarﬁp@G from (2-chl¥As-9rheRsl-of1-purin-6-yl)-
(@- C?%rem%&ngbvam@m"@ S SRy H-BY@7exy | - ari ne and

20 LC-BSBHRMStdiylpH]azbbes 334 .063HSh- RS 364 .8l -Da, ddvoBppm.
326, 2081 Da. Calc. 326,209318 Da, dev. -3,7 ppm



10

15

20

35
(4- Chl oro- phenvl)-12-(3, 5-di net hvl -pvrazol -1-v1l)-7-net hyl
-7Hpurin-6-vll-amine (Conp@ind 6.3) HN C
Was prepared according to Exanple 6 from
Exapplerl or o- 7- met hy1- 7H purin-6-y1) - 5

354, 123396 Da, dev. -2,2 ppm
(4-Chl oro- v1l)-12-(3, 5-di net hvl - pvrazol -1-v1)-9-ethvl -
9H puri n-6 -am ne (Conpound 6.4) HN C Was
preparé’ﬂ‘l according to Exanple 6 from

- -ethyl-9H purin-6-y1)-(4- chloro-phenyl)-am ne

- d met hyl pyrazole. LC ESI-HRMS of [MHH -fr shows

368, | c. 368,139046 Da, dev. 2,3 ppm 15
Benzbl | ﬁ

, 31di oxol-5-VI* 12 (3 5- di mat hyI pvrazol 1- yl) 9 et hyI OH
pur| n- 6-vil - 5) ed
accor B-kglare- mﬂn§ gl)fqygtﬁ;\hexyl amine (1 .0g, 3. 47 mmoI) 3 5 dlmethyl—

pyrdenz 31L RYCBieBAIndd) ¥d beetohltAleq19-mL) were mixed in a sealed vial and
ool s S “5'8? Veiich ZBa0558 "1%5@" e wed pBied Aipoprgcitate
wasbn|ledied. b)OflIlrappm Th&6rude 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

(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.



6- (4- Chl or o- phenvl sul fanvl)-2- (3, 5-di net hvl - Pvrazol - 1-v1)

-9-nmet hvl - 9H puri ne (Conpound 6. 6) Was

prepared according to Exanpl €86 from

2 chl oro-6-(4-chl oro-phenyl 5 sulfanyl) 9- met hy1l- 9H puri ne
op i - hydray ingzGlisobutyt-9#4 Ry INEFH] + shows

371 0863 Da. Calc. 371.084568 Da, dev 4.7 ppm

12- (4- Chl or o- 3-Retlvl - Pvrazol - 1-v1) - 9- net hyl - 9H puri n- 6-v

11-(4-chl or o-vl) -am ne (Conmpound 6. 7) 10C

Was prepargd-ascording to Exanple 6 from

(2-chl oro- 9 net hyl- 9H puri n-6-y1l) -

(4-chl yl) - am ne and

4- chl o?o- hyl- 1H pyrazole. LC ESI-HRMS of [ MtH]-fr

shows A 2Cal c. 374.068774 Da, dev. 1.1 ppm 15

J2- \5-Chl or o- 3+het hvl - pvrazol - 1-v1) - 9- net hvl - 9H puri n- 6-y

11- (/4- chl or o- phenvl) -anine (Conpound 6.8) CI HN N'-N C

Was prepared according to Exanple 6 from

( 2V¢as prepagedrachyrtirgHqpbxampe- § Ipm (2-chloro-9-isobutyl-9H-purin-6-yl)-

5 (4-chforGhehg %'“ﬁgf&ﬂdp@%@?o MONSIRIR: Eql - HRVE of [ MHH] +

shows 374.0699 Da. Calc. 374.068774 Da, dev. 3 ppm 37

purin-6-v11-

am ne (Corrpound ’ 1) ¢
5(2- Chl or o- 9H-p “6-yl)-cycl ohexyl-am ne (1.0 g, 3.47
mol ), 3, 5-di pyrazole (834 ng, 8.68 mml) and

acetonltrlle"' 10 rrL) were mxed in a sealed vial and

crowave oven at 200C for 50 min. Water was

ecipitate was collected by filtration.
M purified by flash chromat ography

(di chl or gnet ne/N‘ret hanol) to give

cycl ohﬁ;d/142-(3, 5-di met hyl - pyrazol |l -yl)-9H purin- 10

6-y),p@m' ne (210 ng, 19% as a white powder.

heated i nya
added a t he
Thg crud

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

F

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

15



LC- ESI - HRMS of [Mt11]+ shows 312.192 Da. Calc. 312.193668
Da, dev. -5.3 ppm Exanple 8 15

(4-Chl oro- phenvl) - (2- hydr azi 8- 9- met hyl - 9H puri n-6-v1)-am
[ ne CI HN / H

My v ' eihvdiphenyhsmeingl ) - ami ne
(3. 589 12. 1 mmol ) was di ssol ved in tetrahydrofuran (50
m). Hydrazine fonohydrate (26 nlL, 536 mmol) 20 was added
m xture was heated to reflux over night.
The next d t,_eF was added and the resulting solid was
iltration, washed with water and dried to

(4- henyl) (2- hydrazi no-9- et hyl - 9H puri n-6-y1) - am

in /(3| 90% as a white crystalline conpound. 38
(4- Wi) (2- hydr azi no-9-i sobut y1- 9H puri n-6-y1) -

am me CI' HNHC JH Was prepared according to

CaOVRR BrepasRRGETARc.D RS Lo RURBHIPSIY - OH-Burin-6-y1)-

5 (4- trﬁfﬂjdﬂim@ﬂqd-@hehylﬁﬂﬁné%rﬁtHi\,@taZIﬁtahnd)r)or%fdﬂal@r azi no- 9H-purin
-6-yll-amne HN Cl C NN,

(2-Hydrazino-9-methyl-9H-purin-6-y!)-pyridin-4-yl-amine

Q)
AN
N XN
2
Gl A
/ 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

SN
>\_
\
=z
I
N

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.



Was prepared according to Exanple 8 from

[ 2- chl oro- 9- (2- et hoxy-et hyl ) - 9Hpuri n- 6-y1] - (4-chl or o- phen
yl )-am ne and hydrazi ne nmonoM{dr at e.

4- Fl uor o- phenyl) (2- hydrazi no-9- et hy1l- 9H burin-6-y1) - am
ero-piNidin-3tyl)-Khiprazim-9-methviAB &-puréparwHaeiter di ng t o
Exanple 8 from (2-chl oro-9-nethyl-9H purin-6-yl)-
(4-fluoro- €) -am ne and hydrazi ne nonohydrate. 39
(2- Hydrazino- 9- met hyl - 9H ourin-6-v1)-(4-trifluoromethvl-p
henyl ) - ,  NNH N2 Was prepared according
to Exanple 8 from (2-chloro-9-nethyl-9H purin-6-yl)- 5

(4- tNH onet hyl - phenyl ) - am ne and hydrazi ne
nmorOhygr atle. H
(2- Wdra# nerd et hvi- 91 puri n- 6-y1) - pyri di n- 4- A-ani ne HN

N NP(IN NH2 10Mas prepared according to Exanple 8 from
(ZXV pfeg)a?‘e Fg%rh' r?i'[doéf(érﬁp% & b PLEABES o4m¥ly ABIHISLANE. yI)-

5 (6-chloro- pyr|d|n -3-yl)- amlne and hydrazine monohydrate.

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

7l
<N N/)\N/NHZ
/ 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
N

% =N
<N | A
/ H

Was prepared according to Example 8 from 4-(2-chloro-9-methyl-9H-purin-6-
ylamino)-benzonitrile and hydrazine monohydrate.

15

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

20



(5-Cnhl oro-pvridin-2-vl)-(2-hvdrazi no-9-net hvl- 9H puri n- 6-
vl)-amne 15 HN N N C , NH NNN2 Was prepared

according to Exanple 8 from 41

(2-chl oro-9-net hyl-9H puri n- 6-

( 5VWas prepapgd iagcording to Exainple éfr@nhgajcrad@rme -metyhPikpurn-6-yl)-

phe?@_acr:n|ngr%r1dp9¥(ljrglzlrr]1e3m8rl1$>h drahydr a2| no- 9- net hyl - 9H puri n- 6-
vl)-amine CI ,NHNN-",/"s,N<1 "N N Was
(2-HydeRane®- m@ﬂﬂﬁl@m?uﬁ@-@mbﬁeﬁwf-éﬁfhe
5 (2-chloro-9-nethyl - 9K purin-6-yl)- 5
(6-chl oro-pyridign-3-yl)-am ne and hydrazi ne nonohydrat e.
(2-1-1vdrazind tth 9H uurin-6-yl)-(4-nitro-phenvl)-a
m ne NO2 NI NN 10WAs prepared according to Exanple 8
9- et hyl - 9H puri n-6-yl) -

(4-mdr enyl yam ne and hydrazi ne nonohydrate.

4- (</_’- dr azi no- 9- net hyl - 9H puri n- 6- vl am no) - benzonitril e
N g7 ~NH,
;N R

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

N
N

% =N
<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-yl)-(4-chloro-phenyl)-amine

qr @ cr
<NxNH xNH

o

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

HN CN C "NN, NH , 15 Was prepared according to

Exanple 8 from 4-(2-chl oro-9-net hyl - 94 puri n- 6-

yl am no) - benzonitrile and hyd2azi ne nonohydr at e.

(2- Hydr azi no- 9- et hyl - 9H puri n- 6-v1) - phenvi -am ne 20 HN C
Exampde N'NN,NH2 41 Was pr epar ed according to

pMéhyl)-amine

(Compopd Oab) no- 9 mat hyI 9H— purin- 6- vl) phenet hyl -ami ne 5 HN
NNN2 S prepared according to Exanple 8 from
(2-chl oro thyl 9H purl n-6-yl) - phenet hyl -am ne and
hydr azi ne hydr ate.

(4- Br om- phénvl) - ( 2- hvdra2| no- 9- met hyl - 9H puri n- 6-v1l) - am
ne y

¢T )

N =

-

(4-Fluoro-phenyl)-(2-hydrazino-9-methyl-9H-purin-6-yl)-amine (900 mg, 3.29
mmol) and 2,4-pentanedione (0.47 mL, 4.16 mmol) in ethanol (25 mL) were heated to
reflux for 20 min. Water was added and the white crystalline compound was collected
by filtration, washed with water and dried to give [2-(3,5-dimethyl-pyrazol-1-yl)-9-
methyl-9H-purin-6-yl]-(4-fluoro-phenyl)-amine (1.1 g, 100 %).

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-yl)-9-isobutyl-9H-purin-6-yl]-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-yl)-9-(2-ethoxy-ethyl)-9H-purin-6-yl]-
amine (Compound 9.3)

Js




C./..1." _NH, NN Was prepared according to

Exanpl e 8 from (4-brono-phenyl)-(2-chl oro-9-

met hy1l- 9H- purin-6-yl1)-am ne #3d hydrazi ne nonohydrate. 15

(9- Benzy1l- 2- hydr azi no- 9H puri n- 6-v1) - (4-chl or o- phenyl) - am

i néVasgrepraree agearding to Example 9 from (4—ch|oro—pheny|5)—[9—( -ethoxy-

' o h - I s am ne CcC

ethy%yo ma@tzlm §§ Piih-B-A-¥hind 4n& 2 2benkitetiohe.

(9-benzyl- 2- hydrazi no- 9H puri n-6-y1) - (4-chl or o- phenyl ) -am
[2-(3 BDigsnyl-pyrazol-1-y1)-9-methyl-9H-purin-6-yl]-(4-trifluoromethyl-phenyl)-amine

5 Cor-(n7' Be - 2-hydr azi no- /Hpurin-6-yl)-(4-chloro-phenyl)-am

10

15

20

: epareg according to Exanple 8 froma m xture of
(9-benzyl-2-chl gro-9H purin-6-y1)-(4-chl oro-phenyl) -

| OFf g- 7H purin-6-yl)-(4-chl oro-phenyl)-am ne
nonohydrate. 42 Exanple 9

12-(3,5-p -Pyrazol - 1-v1)-9-net hyl - 9H purin-6-v11- (4
nvl)-amne (Conmpound 9.1) HN N </i NNJ5

(4- hewl) - (2- hydrazi no-9-net hy1-91-1-purin-6-yl) -
am 0 RN 9 mmol ) and 2, 4- pent anedi one (0.47 L,
4.16 mol ) i thanol (25 nmL) were heated to reflux for

20 m n. Water was added and the white crystalline

co - ' ' i (S
i Pibpfed ZELORRE b, Blarple § RonP(R V8RR Hr gyReftpurin-6-
yl)-(4-trifluoromethyl-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-vl)-9-methyl-9H-purin-6-yl1-pyridin-4-yl-amine (Compound

9.5)
Z\
|
AN
N Xy

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-vI)-[2-(3,5-dimethyl-pyrazol-1-vl)-9-methyl-9H-purin-6-yl]-amine

(Compound 9.6)




10 met hyl -9H purin-6-y1]-(4-fluoro-phenyl)amne (1.1 g,
100 %9. LG ESI-HRVS of [Mr1l]+ shows 338.1526 Da. Calc.
338. 152946 Da, dev. -1 ppm 44

(4- Chl or o- phenvl)-12- (3, 5-di net hyl - pyrazol -1-v1) - 9-i sobut
y1Véas pmpaﬁe@aagqmm tmExarnplep%fmm 85 f)lorqsymﬂml-myl\}(l ---

hyd - -meth FHJ‘B%!F') AR AE9 4-PefshBBIGhe? from

bbhﬁ'\f}?z OériMp‘ BT Kb Baon s MDanGals. 35588AERBiriev. 46 pom.
(4 Chl or o- phenvl) 12- (3 5-di met hyl - pyrazol - 1-v1)-9-(2-eth
9H- d . .

(C m@ouhdﬁrb} phenyl y[9 (2 et hoxyet hyl ) - 2- hydr azi no- 9H puri n-
6-yl]-am ne and 2, 4- pent anedi one.

12- (3, 5-Di
-trifluoro
Was pr

t pvrazol - 1-v1)-9-net hvl - 9H purin-6-v1l- (4
-phenvl)-am ne 5 (Conpound 9. 4)
cording to Exanple 9 from

(2- hydragi no- 9- met hy1- 9H puri n- 6-

y1) -N4:-4wd\f | uoromret hyl - pheny1l) - am ne and

2, & pept anedi one. LG ESI-HRMS of [ MrH] + shows 388. 1517
Da. = 49752 Da, dev. 5 ppm 10

J2- (3, 5-Di ey hy pwazol - 1-y1) - 9- net hvl - 9H puri n- 6- v11- pvr
|d| n-4-vyl - (Conmpound 9.5) - HN Was

ar ed acc ing.to fro -
pg@qqq% ﬁ%l%lﬂglt(gép_(% ené) gprqlg—chloro—pyrld|n—3—yl)—(2—
10 hydbdz)nd?Wmdﬂhm GHypuraee)-amthe’ard ReRpentediedithe.
LC-ESI-HRMS of [M+H]+ shows 355.1179 Da. Calc. 355.118645 Da, dev. -2.1

ppm

[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-vyi1-(4-nitro-phenyl)-amine (Com-

15 pound 9.8)
HN

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-[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-ylamino]-benzonitrile
(Compound 9.9)

HN
~N
/)\ N
Js




LC-ESI - HRVS of [ MtH] + shows 321. 1592 Da. Calc. 321.157617

Da, dev. 4.9 ppm

(5-Chl oro-pvridin-2-v1)42-(345-di met hvl - pvrazol -1-y1)-9-m

et hyl -9H-purin-6-vll-am ne (Conpound 9.6) 20 CI HN <1 _

m\VYas\prepatead accordirg tpExpapkedd foovf d2 iy drazies-amiedhyd-9H-purin-
6- ylirhg{ag(b%n%hﬂﬁl% ﬁiﬁ baL '_Per?taﬁé()hoh%

z1 N0-.9- et urjn-6-y1)-anmne
LC- 'é Hyde 1 M btie ShQ‘GS . HrvEDat PM§4§]15f7|61Z Hémwdev. 4.9 ppm.
355 1204 Da. Cal c. 355.118645 Da, dev 4.9 ppm 5

DY, O-VI[-DL
Was prepar ccord| ng to Exanpl e 9 from
(6-chl oro- din-3-yl)-(2- 10
hydraziHNJ 9=1ret hyl - 9H puri n-6-y1l) - am ne and
ent ned| one. LG ESI-HRMS of [ M+H] + shows 355. 1179
yCaf’c."N\355. 118645 Da, dev. -2.1 ppm
J2§ Wtiwl-pvrazol 1-y1)-9-nmet hvl -9H purin-6-v1l-(4
-ni ro phen) Nam ne (Corn-15 pound 9. 8) s
prepared ac ing to Exanple 9 from
(2- hydr azi no- 9- met hy1- 9H puri n- 6-
y 1)V pragared ploesnding RERempledd Fofr (@ehydvagico9enethyl-9H-purin-6-

R B et 2001461 on. ol

LC-BSERRNS Bf Mkt hghows 3@l 629D - Galoe R0 1162368 Wa, rded-~ il appm.
10 nol - benzonitrile

[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-phenethyl-amine (Compound

9.11)
HN/\Q

¢ 1)
AL

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-yll-amine
{(Compound 9.12)

HN
N
/)\ N
Js

20



(Compound 9.9) CN HN <1 nmN NIT/Cy_ 45 Was

prepared according to Exanple 9 from

4- (2- hydr azi no- 9- net hy1- 9H pd6i n6-yl am no) - benzonitrile

and 2, 4- pent anedi one. LC-ESI-HRMS of [Mt1l-1]-fr shows

348Vaspempaed aaterdirmn® Esample Diromiel-brome-ppenyl)%2-hydrazino-9-
meth-d i3 por LTS i@ RESU-derdeoEL hy! - O pur i n- 6- vL1- ph

m ne npound 9. Was prepared according
to Exanple 9 fron1(2 hydra2|no 9- met hy1- gkkpurln 6-

10

15

20

J2 (3 5 Di mat hyl - pvrazol - 1-v1) - 9- et hvl - 9H puri n- 6- v11- ph

enet hyl - npound 9. 11) Was prepared
accordi ng Hxanple 9 from
(2- hydriagi n8<9- et hyl- 9H puri n-6- 15 yl) - phenet hyl - am ne

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

348 1 . Calc. 348.193668 Da, dev. 1.2 ppm

(4-8r -oglh\en )-[B-(3, 5-di net hvl -pvrazol -1-v1)-9-net hyl -
9H ;ﬂjri mN'6- Namne  (Conpound 9.12) 20 HN N N

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.
LC-ESI-HRMS of [M+H]+ shows 408.0948 Da. Calc. 408.09513 Da, dev. -0.8 ppm

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

(Compound 9.14)

Cl

g

HN

N N
4
QAL A

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.

(4-Chloro-pheny)-[9-methyl-2-(3,4 ,5-trimethyl-pyrazol-1-y|)-9H-purin-6-yl]-amine

{(Compound 9.15)

HN



N 46 Was prepared according to Exanple 9 from
(4- br ono- phenyl y( 2- hydr azi no- 9-
met hy1- 9H- purin-6-yl )-ami ne ddd 2, 4- pent anedi one.
(4- Chl or o- Phenv1) 49- net hvl - 2- (5-nmet hyl - 3-tri fl uor onet hvl -
pv Ve prepayag ageprging o Exammle g fram (écmlomrpbenw)ﬂz—mﬂrazim-9-
I [
met%s%ﬂ? pgrﬁg 6; Q%ﬁ%%@ﬁs ‘r@b&ﬁ?lm gr?erﬁaﬁéc%he
LC- {hwllﬁ}q_f f" +§h9w§ i he89%Rkg- Calc. 368.139046 Da, dev. -0.4 ppm.

1,1,1-trifluoro-2, 4- pentanedl one to LC—ESI-HRI\/S of

[2—(%%’[& §53J] m\/\%vzf%%rgzgo —\%i 9-me hv] Qﬁ)gur?r? 1 vi]- % t:hloro phenvl%

amiriel{Cbhinpoan@9etBi)l) - 12- ( 3, 5-di et hyl - pvrazol | -v1)-9-net hvl -9
H purin-6-v11- agi ne (Conpound 9.14) 15 Was
prepared ae ordi'ng to Exanple 9 from
(4-chl oro- yl y(2- hydrazi no- 9-

- pur'i n- 6-yl ) -am ne and 3, 5- hept anedi one.

M5 of [ MHK+ shows 382. 1542 Da. Calc. 382.154696

. XNL. 3 ppm 20

rOr heval) 49- et hvl - 2- (3, 4,5-tri net hvl - pvrazol -

1)- pu¥ am ne (Conpound 9. 15) 47 Was
pr epar ed ac ing to Exanple 9 from
(4-chl or o- phenyd) - (2- hydr azi no- 9-

nmet hyl- 9H puri n-6-y1)-am ne and _
3 Wéahpreparad penoraiglicohsample ESonHRvehlofo-phery ) 2-hydamino-9-

ﬁ%%ﬁp@—gl %’i‘hﬁg%%ﬁ_ﬁﬂé&@g %ﬁ)\he 8 freltoﬁml SH- ur| n
LC- Eﬁl- ﬂw§@f&MﬁbﬂbSBﬁ\é’ﬁ\?Z§ﬁ Ra. @@l&‘nﬁ§ f$4g24d¥a, dgv.

(4—Ch|oro—phenv|)—[9—methv|—2—(5—methvl—3—phenvl—pvrazol—1 -y1)-9H-purin-6-yll-amine
{(Compound 9.17)

o7
HN

N AN
ET
Lk

~

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.

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




Was prepared according to Exanple 9 from

(4-chl oro- phenyl) - (2- hydr azi no- 9-

met hyl - 9H puri n-6-y1)-ami ne d8d 3-chl or oacet yl acet one.

LC-ESI -HRVS of [MtH]-fr shows 388.0852 Da. Calc.

383Vampzm)areﬁacq@\dingth35mmple 9 from (4-chloro-phenyl)-(2-hydrazino-9-
metﬁ@ gahﬂ Pﬁfﬁfﬂu}mé%rfaeff Kz lfur% 5)(53FB%It§Né(2J8n8he”V' pvr aZO' 1

-am 9.17)
LC-GREHRMS S IVsHIT 0w ASB5HALDS. CrlswA0s 118371 Da, dev. -3.5Ppm.
(4 chl or o- pheny1) - ( 2- hydra2|no 9-
9H—

cartoxylid aeid éthﬁl emdten (QOmpound 9. 19) '

(4- Cnl or o- phenyl ) -12-(3-furan-2-v1-5-nethyl -pvrazol -1-v1)
- 9- net hyl - pusii n- 6-v11- am ne (Conpound 9.18) C HN N
48 repared according to Exanple 9 from

(4-chl 9 y1) - (2- hydrazi no- 9-

met hy1-'9H puri n- 6-yl)-am ne and

1- (R< ILI y1, 3- but anedi one. LC-ESI-HRMS of [M+l-1]-fr
shé\/\s |40671 1169 Da., Cal c. 406.118311 Da, dev. -3.5 ppm 5
146N eN\ henyl ami no) - 9- net hy1- 9H purin-2-y11-5-nmeth
y1-AH pyr a;%g‘f@car boxylic acid ethyl ester (Conpound
9.19) 0 s prepared according to Exanple 9
from (4-chl oro-phenyl)-(2-hydrazi no-9-

mel/AgIreparedraceosding Yo SraAwle fdrase kyichisetbienyvat fydrazino-9-
10 met SﬁﬁpuHRD@%/Bfar{uNb'ﬂan Sthovsctdgyrldgfe. Da. Calc. 412.128876

LC-5a1-HEMS of sV BTE Shpwe i 1388 Daof ale. 41219857604 dex, 447 pam.
[9-Benhylo2-¢3, Bkmnmihvlc”p’vram)leﬂnvll) 9H-purin-6-yl]-(4-chloro-phenyl)-amine _and

rk 61vIT’/(]Z? ctzlor(p %eﬂvﬁS a¥rillﬂie( 4

15
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.



A m xture of
[ 9- benzyl-2- (3, 5-di net hyl - pyrazol -1-y1)-9H purin-6-yl]-(4
- chl or ophenyl ) - am ne and 49

7- benzyl 2 (3, 5 di mat hyI pyrazol

1- 1) 7H-pur|1n 6- y1] (4

hexéﬁiﬁ%(b?ngﬁrQZ%rJGZ hydr azi no- 9H-
-(4-chl or o- phenyl) am ne and

(7-benzyl- 2skydFhzi no- 7H purin-6-y1) - (4- 20
chl or o- ph- am ne and 2, 4- pent anedi one. 49
3-{16- ( 4y-Chker o- phenvl am no) - 9- met hyl - 9H puri n- 2-v11- hydr

azono}-1, 1,1, 4,4, 4- hexafluoro-butan-2-one C Krl
ared according to Exanple 9 from
2- hydr azi no- 9-

I:) -am ne and hexaf | uor oacetyl acet one.

J2- (3, 5-Bi s-tof F onet hyl - pyrazol - 14) - 9- net hyl - 9H puri n
-6-v11- (4-chl ore‘phenvl)- am ne (Conmpound 10.1) C
Smal | pieces of sodium (200 ng 8.7 mmol ) was added to

5 metas prepad€d wictomint &t Exaraglel @froB0(4¥cihoro- phenyl)—(2—hydrazino—9—

met iy AR A R AR BRI bre (13'g) 27

mol ) was added and the reaction m xture was heated at
reflux over night. Upon cooling a white solid
Exapiplei1d tated. The crystals were collected by filtration

10

16 { o s
amlneé(lComnbounddﬂeﬂvl yam ne (460 rrg, 37% as V\/m te c
I

r
20 LG ES|- PG O [MFI] F shous' 462. 0668 Da. Calc.
462. 06686 dev. -0.1 ppm
HN
N N
4
CAL L

F
N™ N7 NN
/ Fole
F FF

E
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.



50 Exanple 11

N-12- (3, 5-Di net hyl - pyrazol -1-v1l)-9-net hyl - 9H puri n-6-v11-

benzene-1, 4-di am ne (Conpou®® 11.1) 5

[ 2- (3, 5-Di met hyl - pyrazol - 1-y1) - 9- net hyl - 9K puri n-6-y1] - (4
Exampler1d phenyl) amne (2.89 g, 7.93 rrrrol) was di ssol ved in

(_WRQ_QQ_rlﬂéQd under a hydrogen at m)sphere for 24 hours
Filtration throu%h celite followed by 10 concentration in

vacuo gave

N[ 2-(3, 5hy| pyrazol -1-y1) - 9- net hyl - 9H puri n- 6-y1] -
benzengyd; 2 amne (2.6 g, 98 %9 as a yellow foam

LC ESI - HRVB of [ MkFFlI ] + shows 335.1733 Da. Calc.

v Da, dev. 0.1 ppm 15 Exanple 12

henv1) -{9- met hyI 243- et hyl - 5- (t et rahydr o- pyra
n- 2-N/T oxye )'/\L -pyrazol -1- vll-9H purin-6-vl}-anine C
20U|4der a nijtxrogen at rrosphere

t et rahydr o~2- (2- propynyl oxy) - 21- 1-pyran (636 nlL, 4.52

kL Sy 1 R AV 90 A b amine
(2.881g, 7:93)mm¢lb|wa&\ﬁ§sgu§dm arespangld80 A hena dicolaraeetisaee (50 mL).
PallﬁBrun‘f‘oﬁ EareBy 5] G@O’ Qvéé“add?éd §r|?<y ﬂfé)FéHcﬁBn (rﬁrxfﬂfé er@sSstrrred

rop-w se & eactl S a
U”d%? E‘WEPQ?”C?" re %f?fl?é‘:h%‘érs( "tﬁﬁt'(?ﬂ_t rQ‘E'Q C@'ﬁerfﬂ'\r‘)q\?"ye
conéghiettionohlvaved gaye e (3.6- d|meﬂﬁylﬁéyf@mlélﬁylmgﬂmemgH—purm 6-yl]-

reac th $3 t.ed agqueous anmmoni um
ben%eﬁn% r‘gg'anﬁpﬁgg%na%géjt/gﬂ iﬁ%ﬁo 4Hd 51 the phases were
LC-E8paR8df [Whél]b rsgawsrﬁaﬁh‘ab':h's asCalrs B8a8. Wi 7 daa,uaeat Odl ppm
aqueous ammoni um chloride (2 x) and brine, dried over
magnesi um sul phate, filtered and concentrated in vacuo to
(tetrahydro-pyran-2-yl oxy)-but-3-yn-2-on as the
Exagrmﬁeﬁpr oduct .
(4-CheroIstterav{O-metiy-2aF32met o} (tdtnd hRirgpyPami2 - f8R¢methy| ) o vsazol-1-
| -é):!-:gmiq-i%j g;&ﬁ;@@' oro-
L]—p- = azi no-9-met hyl-9H purin-6-yl)-anmne (1.5
g, 5.2 mma eCe di ssolved in ethanol (30 nL) and heated

at reflux 24 hours. The reaction m xture was
concentrat®d +n vacuo. The crude product was purified by
flash chyomat ography (di chl oronet hane/ met hanol / anmoni a)
to chl or o- phenyl) - {9- net hyl- 2-[ 3-net hyl - 10

5- (¢ et jjahydr o- pyran- 2-yl oxynet hyl ) - pyrazol - 1-y1] - 9H-purin
40 ng, 12% as an yell ow foam Exanple 13

oro- phenyl am no) - 9- met hy1l- 9H puri n- 241- 5- net h
y1l- 2H pyrazol - 3-y1}- met hanol (Conpound 13.1) HN

Under a nitrogen atmosphere tetrahydro-2-(2-propynyloxy)-2H-pyran (636 mL,
4.52 mmol) was dissolved in dry tetrahydrofuran (20 mL) and cooled to -78 °C. n-
Butyllithium (2.5 M in hexanes, 2.03 mL, 5.06 mmol) was added drop-wise. Zinc
chloride (629 mg, 4.51 mmol) dissolved in tetrahydrofuran (5 mL) was added drop-
wise and the reaction mixture was allowed to warm to 0 °C. Acetyl chloride (0.35 mL,
4.93 mmol) was added followed by heating to 40 °C for 45 min. The reaction was
quenched with saturated aqueous ammonium chloride. Ethyl acetate was added and
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15

20

25

Cl (11 NN OH
(4- Chl oro- phenyl ) - (9-net hyl-2-[ 3- net hyl - 5- (t et rahydr o- pyr
an-2-yl oxynmet hyl )- 20 pyrazol®l1-y1]-9H purin-6-y1}-am ne
(240 ng, 0.53 nmmol) was dissolved in nmethanol (30 ni).
the phazgaueaessedaratiad. dbiedrganicindsatwag vashed withisaturaieg agaeous
amrﬁé’ﬁ#ﬁ% émgrlttié‘gzn&?éﬁ 'bﬁﬂe"ﬂ%d‘b@er‘"ﬁw%gh@%hﬁgsﬁlghé@ lleérefooénd

our's 00 &é te cr I'1 ne conpound
congesitratad InrKatkd psgined- raniroryEa YliRxpoputs3yrd-on as S the crude
pro(ﬁﬁjtbonate (2 M, collected by filtration, washed wth

T2 J b5t Y5 LoRed 8 B bofang (gnioro-
phenyeh)—l@ahuydra(zﬁm) SeneBiAP H Gl S o- HRED irod (1 S B] Frshal)svere dissolved
in elééﬂollf?x)GTg?anng'nle%tedggpreh&?f&hpﬂou%e"fhe readtidP Mixtdfe was

conqept(zﬂeg iImvaeihylihergruge giroduct WapHiiigd By §ash ehisimeategrantin
(d|cﬁ|oé&ﬁ&mmﬁnéﬂ1aﬁb|/§MﬁB?ﬂé)ato(d5e (qn}:h}%ﬁ‘é ;fh@ﬂ?ﬁ)f{g%ewl 2-[3 -methyl-

ui stirr
5- (tqt Mr% %’ﬂ%ﬂuﬁpy@@lgaﬁ%m INDYRIR Lulbamcme ?540 mg, 12%)
as dn%féalemzmrrﬁ (3,5-
di met hyl - pyrazol - 1-y1) - 9H puri n- 6-y1] - (4- chl or o- phenyl)-a
m ne and [ 7-benzyl-2-(3, 5-
di net hyl - pyrazol -1-y1)-7H purin-6-yl] - (4-chl oro-phenyl)-a
Example 131.5 g, 3.49 mol) was added. Under vi gorous
{2- r@ummr@ ﬁﬂ@ﬁwarﬁlr@q@smtmﬁw BOviN2-UBLYEtHYEDE/-BeEedl-3-yi}-
the II on was conpleted the reaction mxture
metig The nixture was stirred for 2 minutes
foll ovved by car ef ul addition of anmonium chloride. The
reacti on mxtwr€ was allowed to warmto room tenperature.
Water and al | anount of concentrated hydrochloric
aci d wayn” adlded. The resulting solid was col |l ected by
filtratipn, washed with water and ether and dried to give

[ 2- Nret hyl - pyrazol - 1-y1)- 15

oOH ur n- 5 yI] phenyl -am ne (590 ng, 50 /0) as a white
sol |/NJI. of [ MtFI]F shows 306. 1478 Da. Calc.
306. 146718 3.5 ppm Exanple 15

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
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25

20

J2-(3,5-D net hyl - pyrazol -1-y1)-9-(2-nmet hoxy-ethyl)-91-1-p

urin-6-v1l- phenvl - am ne (Corﬁ?ound 15.1) HN C N-0

[2-(3,5-D net hyl -pyrazol -1-y1)-9H purin-6-yl]-phenyl -amn
Examnlsdet my, O.88 25 mol ), 2- brorroet hyl rret hyI et her (0.12

[2- (3‘"5t alglihéi%éw

oven at 120 _C for 40 mn. V\Ater vvas added resultlng in a

white precfpifate. The crude product was 53 purified by
preparati yg LOMS to give
[ 2- (3, 33N net hyl - pyrazol - 1-y1) - 9- ( 2- et hoxyet hyl ) - 9H pur i

n- 6-y1] henyl amne (27 ng, 9% as a white crystalline
corngou d.ékji - ESI - HRMS of [ Mtl-1]-fr shows 364.1899 Da.
8

Cal 8583 Da, dev. 3.6 ppm 5 Exanple 16
Bi oltogi Q4 y Thi s bel ow exanpl e denonstrates
t he bi ol ogi activity of the conpounds of the

i nvention. The ionic current through small-conductance
Ca2mraoniaV@bedl Kwas kandehsed i8ka nfmcxtibarﬁaskse,quinnady\pibh a)ymesha-

nical Eﬁﬁ%rdgﬁd Hébl%ﬁ chPEn gl (drie (’ﬁt/' ic& BB H Wﬁ%ﬁh@oﬂg 6é}fzyl -2-(3,5-

dlm@tﬁyhgynazqh@aall)rﬁaldmwb@nyuc(ﬂecfﬁ@nq-rgh@%ﬁ)re@mmgn%g&genzyl -2-(3,5-
d.méthwﬁwa%oms ygfmrmmdmyn @- @ﬂor\éq)r?é}% -3l @5 g, 3.49 mAdt) was

o, val.ue rmnedls ef|n e Stinulati

acdo oA LS S S i Seas P ey Cractbilmie s Addhd. When
the additientvdsycorbpi¥iedline reattion B0 waheesask BluanThe mixture was

i ndi i f i vat i L i i
strrbd 10702 HBS "ol e by Bl i B AR RIONER) ol e seaction
mixtore@was allowed to warm to room temperature. Water and a small amount of
concentrated hydrochloric acid were added. The resulting solid was collected by
filtration, washed with water and ether and dried to give [2-(3,5-dimethyl-pyrazol-1-yl)-
9H-purin-6-yl]-phenyl-amine (590 mg, 50 %) as a white solid.
LC-ESI-HRMS of [M+H]+ shows 306.1478 Da. Calc. 306.146718 Da, dev. 3.5 ppm.

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

[2-(3,5-Dimethyl-pyrazol-1-yl)-9H-purin-6-yl]-phenyl-amine (300 mg, 0.88
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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6.4 0.01 9.1 0.059.7 0.49.80.29.11 0.2 9.14 0.6 9.16
0.02 9.18 1.0 13.1 0.2 14.1 0.2 15.1 0.4 54
53
purified by preparative LCMS to give [2-(3,5-dimethyl-pyrazol-1-yl)-9-(2-methoxy-
ethyl)-9H-purin-6-yl]-phenyl-amine (27 mg, 9%) as a white crystalline compound.
LC-ESI-HRMS of [M+H]+ shows 364.1899 Da. Calc. 364.188583 Da, dev. 3.6 ppm.

Example 16
Biological Activity

This below example demonstrates the biological activity of the compounds of the
invention. The ionic current through small-conductance Ca*"-activated K channels (SK
channels, subtype 3) is recorded using the whole-cell configuration of the patch-clamp
technique in a classic patch-clamp set-up using HEK293 tissue culture cells expres-
sing hSK3 channels as described in e.g. WO 2006/100212.

The SCo0 value determined is defined as the Stimulating Concentration
required for increasing the baseline current by 100%. The below SCiy values are an
indication of the SK3 activating properties of the compounds of the invention.

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
141 0.2
151 04




CLAI M5: a stereoisoner thereof or a mxture of its
stereoi soners, an N-oxide thereof, or a pharnaceutically
acceptable salt thereof, whereigy 10 nis 0, 1, 2 or 3; X
represents 01 S or NR, wherein represents hydrogen,
al kyl , cycloal kyl, phenyl or benzyl; 15 Y represents

al k)ﬂ'-,A"!'%'cl oal kyl , phenyl, benzo[1, 3]dioxolyl or pyridyl;
whi ch al kyl, cycl oal kyl, phenyl, benzo[1, 3]clioxolyl and
pyr i1dyA parirg/l dgriviativeadfIFprrsuid &4 ortibit ed wi th one substi t uent
sel ected fromthe group consisting of al kyl, cycloal kyl,
hal o, trifluoronethyl, trifiluoronmethoxy, hydroxy, al koxy,
cyano, nitro and aninox/ﬁa%RT reprQ§entsxh%%ﬁEgen, al kyl
or al koxy-al kyl; and t represents‘w.pyrazolyl group
which is substitu/ NOr nore ti substituents
sel ect ed fron1thé{gr onsi sti ng ikyl,

hydr oxy- al kyl , haln; onet hyl N1 'J/ Hnet hoxy,

hydr oxy, alkoxy,1élkoxy-carbonyl, cyano, nitro, 25 am no,
phenyl and beanT. 2. The purinyl derivative of claim1,
wherein nis 0, 1 or 2. 3. The purinyl derivative of

clsaim 2, wherein nis 0830 4. The purifd derivative of
any one of clainms 1-31 wherein X represents 0, S or NR;

whe aastatedsomainasefidr a rhiyidreogfdts stredsdaydrs, andb-okide THaeeof, or a

PUT bRXmaBLtcUR) AtEptable GhR tHENE:, WHIRLIRI N X represents NR,
wherein R represents hydrogen or nethyl. 6. The purinyl
derivative of any one of the clains 1-5, wherein Y
r®pinds@nt @ B 3cycl oal kyl, phenyl, benzo[ 1, 3] di oxol y1 or
pyridyl; which cycl oal kyl, phenyl, benzo[ 1, 3] di oxol yl and
pyr Xdgpressrds OpBiod N&', lvyhesaib Rt iepresents \hydlogem alkyl bediddikye phenyl or
sel ggh/f fromthe group consisting of alkyl, cycloalkyl,
hal o, trifluoronmethyl, trifluoronethoxy, hydroxy, alkoxy,

cya nitro d amnpo. 10 7. Th rinyl derjvative o
e eressia iyl oeiCal: wisny 5_‘;{?;?@11@ foklfioc A tehaudl
opt CwRAY, Peamdthepzelddldigxel! Ryridg arerptiopalfy; sypplituted with one
der suisstitueat sHlectatyfram éheafrodheonsistngsf dlkyt, cysibakydinaloR1
I ePERRERhRtHYY, HiRERIetxs YiydRixy ik Yeyahé Hitro shd o
purinyl derivative of clfai'm8; whefein Rl represents

kyh, 10..Th urinyl derivative of claim1l, wherein
i"llé)t H; éepog%ss?gﬁtr&'%ﬁﬁ@'rﬂ%&?&%@?’?ﬁhﬁﬁﬂ ch is substituted two
times with alkly. 11. The purinyl derivative of claiml,
whi €It fegresents a pyrazolyl group which is substituted two or more times with

(4- Shbstituenistselegte-filofh hd gboupi avasibtirg-qf atkalz byardxyydlfyl, Mrateet hy |
- OHr U6 o er]fru@mrﬁb?rioxf\;, hydroxy, alkoxy, alkoxy-carbon Ihcyano, nitro, .
%cla%ﬁz(é&ezh I'a_(n%‘ bSéng)'/l.rmt yl'-pyrazol - 1-y1)-7- et hyl - 7H puri
n-6-ylI*am ne;

(4- Cnhl or o- phenyl) -[ 2- (3, 5-di net hyl - pyrazol - 1-y1) - 7- net hyl
- 7TH2pulhierpu@inyl Heriaative ef claim 1, wherein nis 0, 1 or 2.

(4- Chl oro-phenyl)-[2-(3, 5-di net hyl - pyrazol -1-yl)-9-et hyl -
9H puri.n-6-.yl ]1-am.ne; . o

Bendo oA FEARYE btciin. angreRR iR - pyr azol - 1-y1) - 9-eth
yA%- 9H- puri n- 6-y11- ami ne; _

6- (4- Qftlequuainy lenydtisel bf anyyche-o2 eladnS1-dj wiedrbip % preaats Ol SyGENR';
- 9- IRERN R FEbREEHKydrogen or alkyl. .

[ 2- (4-Chl oro- 3-net hyl - pyrazol - 1-y1) - 9- et hyl - 9H purin-6-y
1] - (4-chl or o- pheny1) - am ne; _

[ 2- (5- Chl oro- 3- net hyl - pyrazol - 110- 9- net hyl - 9H puri n- 6- y1]
- (4-chl oro- phenyl) - am ne;

Cycl ohexy142- (3, 5-di net hyl - pyrazol -1-y1)-9H purin-6-yli-a
m ne;

[2-(3,5-Di nethyl -pyrazol -1-y1)-9-net hyl-9H purin-6-yl]-(4
- fl uor o- phenyl) - am ne; :

(4- Chl or o- phenyl ) 42- (3, 5-di net hyl - pyrazol - 1-y1) - 9-i sobuty
1- 9H puri n- 6-yl kam ne;

f A ~ 1 - . I P . r m~ [ ~ o D B T PR | I | A . A N Fa% [ ~ 1 L

u E/



56
(6-Chloro-pyridin-3-yl)-[2-(3, 5-di net hyl - pyrazol -1-y1)-9-
nmet hyl - 9H puri n- 6- 01- am ne; 5
[2-(3,5-D net hyl - pyrazol 1-y1)- 95 met hy1-9H purin-6-yl]-(4

nltro pheny1l)-am n

4- 2- (@@WW@@HW%W elaign 4, whenein X repsesants NRL yherein B-roprgaents

I nohydregerogrirhdthyle;
[2 (3 5- Di met hyl - pyrazol -1-y1)-9-net hyl- 9H puri n- 6-y11- ph

72" 65" et v AgTvalye gLaY.DeyPL e sIaEE A MORISRLY FRTESSN - pi
erﬁepyg}cpallg;‘nphgnyl benzo[1,3]dioxolyl or pyridyl; which cycloalkyl, phenyl,
( 4- Beoopt, sghranmw)aﬂaa pydybardi opbmay spostiared wilh o) substiaéitysetedted
(oo dBe o e B SRR
pyr yypxy a ?Pfy NQuPifR 2Bd §INO- 4 ne
(4- Cnhl or o- phenyl)-[2-(3, 5- d| et hyl - pyrazol - 1-y1) - 9- net hyl -
9£b ¥- Prne guriftylWiblivaAivé BEclaim 6, whereln Y represents phenyl, which phenyl is

g&&gfﬂ(aﬁgng%kﬁmlﬁgohyl -(3,4,5-trimethyl -pyrazol -1-y

pur’
2 (4-Cnhl oro- 3, 5-di net hyl - pyrazol -1-y1)-9-net hyl- 9H purin
6 91]Tf(e4umhjlld|euvq¢|h|epfya|)y onardf the; claims 1-7, wherein R represents
(4- idregar, ElRﬂW&h(é%ré(Wth 2- (5- net hyl - 3- phenyl - pyrazol -1
%1) 9H puri n- 6- ylFam ne;

h? p@'ﬂﬁ;ﬂ)ﬁé%vaﬂée Sf?blgersaWhgre}ﬁRﬁreH?%EQr}&E ARy azol -1-y1)

146 (4 ChI or o- phenyl ami no) - 9- net hy1- 9H puri n- 2-y1] - 5 meth
%/1 }ot P’Yﬁé‘&ﬂin?l d%nv&u% %@& iln+ f, vitekdhn %haégre%s,ﬁtera Ryjazgly aroue

(3,5-Bis-tirifluoronet yrazol nmet h
- 6- Wﬂch cmst@m'teteei\m&mwt a yne
Ng2- (3, 5- Di net hyl - pyrazol -1-y1)-9- et hyl - 9H purin-6-yli-b
enzene- 1, 4-di am ne;
(2461(4‘h€tpp0m3d>dg1nehyd efrlaim)1- Whmhtmhyl 9H purin-2-y1] - 5- et
hyl 28hIdroPpHeRRIR |2 3:5/disRlyNaR20l-1-y1)-9-methyl-9H-purin- 6-yl] amine;
claﬁe%lrﬁt; Iduﬂé(tr'nﬁzp?l azgil y. ;‘) 7%tl9ﬁ':/kfbu§ln)é]}*] ﬁle am n

[2 (%C@Q'E'RP@PWMZ Byrdmstyheyrazol-9-v) X -methmodly PetmSyi-aoiney ur
i n- E-@Hiprogtnenyl)-[2a(3i Sadimethy-pyrazobd /)i Ssethp 9 H-preinedyi-amina;
m XBHﬁ&[@@]dio&& 5515505 RTERE-py rAPol Y- )@%9 thylmb@l‘i}f g-yRlanthe;

t I

S e?‘.é F?ﬁ@@ R AL S Lo D555l e i eﬁri*née' v

@feiprs-methyleyrazel iyl 9mh>d§éhp%m W¥14y<rhlor<1@he,nyl -amine;
r eppe(éélﬂlm’o@haety\yl pyvdzok hyipHeensthyli94/-mpini&yl a4 chicsoHpb eyt )eenaide;
Wi trby&léﬂe&yl 1R(3, B%ﬂﬁ&ﬁﬂfﬂy%zai-ty $ ngmgan% -dr@Rg;esent s a
SYK%Z@ Shyp B S oo b P Pl R e,
i s (4-Chloro-phenyl)-[2-(3, dlmethyl pyrazol 1-yh)- 9 -isobutyl-9H-purin- 6-yI] -amine;
(4- @hﬂ:hiom—mieeylym(aﬂd|(n3tr&l-p}jralml hyl)-Opi2redizandy-ethyy) IYH-Burimes -

- 9HaAel N- 6-yl kanine; 5 or a stereoi somer thereof or a

ster e eo or a

el e S SRR o P SR g b et
pha?fM€euti cal conposi t| on conprising a therapeutically
ef f ReBi5vin@thyupyrandl-1ay1)Rimethyl-otde uiin -yl pericicd of-dinthg; t 0 any
of * IsEnihoRyEinL-yh32-(@55- cﬁm@fﬂ?irﬂﬁ‘é’z%m 63l h¥h ALHERIRME-Fl-amine;
addition salt thereof, together wmth at | east one
pharmaceutical ly accept able carrier or diluent. 15 15.
The use of a purinyl derivative according to any of the
clainms 1-13 for the manufacture of a nedicanment for the
treatnent, prevention or alleviation of a disease or a
di sorder or a condition of a manmmal, including a hunan,
whi ch di sease, disorder or condition is associated wth
the activity of potassi um channels.



zo 16. The use according to claim15, wherein the disease
or a disorder associated with the activity of potassium
channels is a respiratory di seage, epi | epsy, convul sions,
sei zures, absence seizures, vascul ar spasns, coronary
artery spasns, a renal disorder, polycystic kidney

di sé&Shlormapydine?-yirFPaSisdimetyi-picazol-d-yhi%ameidy!-OHrpurina-yll-amine;

I NCont3, REMahyHpldelerylpoHidtgnoalpstin-BaAl(Snitrokghed (S biniree!|
CYySylibl$s. L LOHUNAES . iHie:

T O e Ay e P

i sc b RimetdRyiEselc-HisSmety-SERYEN-Sy PR BEWISr i s,

cor (A& 5-Dimeathyl-pyliageleis)-9-methys 8ti-patiaiyd;phenetoylamine; br ai n

| Nj W-BronRRpidnys.pn(35-dinfe@asfyragol A LyDA-RetHffi-$PHOEN-6-yI-amine;
pPSyep - 19 5 FRIE b1-1TURY 2 -6-vlI-
oo ek o FERE T ey Elrho BRI ERR S Epybovn
Al zRBYMer' s di sease, anyotrophic lateral sclerosis,

dy s e Bbiordiplaeny 34R- (e5-diethy syyazoReyh @udethyle s paies-yl-amine;

I Nt e4-Bhlofphenyl)-folfheBRL2-03)4, 53Rt ALbyFaz8 Y N{I5-9ABburin-6-yl]-amine:

arr g{ﬂ&jﬂgfo-yyﬁﬁﬁ%tlg\f]@?r%g?lg%)?%&%h&b%%ﬁ,:ir?-e%-%-rcﬁlem-&‘lenyl)-

spastticrty, Xeros
hyp@MM¥sul i nem a, premature | abour, bal dness, cancer,

ir r i(4-6bloea-ptmwl)-[%mnmybw-miemybmphwppymMﬂ Q/n;gkﬁpgira$-yl$amine;
pai "M-Cﬁfordﬂbﬁéh%f@@-fu%ﬁ@%l%eﬁ%op}’-y?@%étﬁﬂmfﬁﬁﬁrinoélylilf

abu %in%f' a chem cal substiance Sel'ected from heroin,
cocal ne’and 35 nor phi ne, benzodiazeﬁines and

bendeiEhloraehanyleging)Syaethy i ayrisohgl-5-methyl-1H-pyrazole-3-
carboxylic acid ethyl ester,
[2-(3,5-Bis-trifluoromethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl}-(4-chloro-phenyl)-
amine;
N-[2-(3,5-Dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl]-benzene-1,4-diamine;
{2-[6-(4-Chloro-phenylamino)-9-methyl-9H-purin-2-yl]-5-methyl-2H-pyrazol-3-yl}-
methanol,
[2-(3,5-Dimethyl-pyrazol-1-yl)-9H-purin-6-yl}-phenyl-amine; or
[2-(3,5-Dimethyl-pyrazol-1-yl)-9-(2-methoxy-ethyl)-9H-purin-6-yl]-phenyl-amine; or
a stereoisomer thereof or a mixture of its stereoisomers, an N-oxide thereof, or a
pharmaceutically acceptable salt thereof.

12. The purinyl derivative of claim 1, wherein
nis 0,
X represents NR’, wherein R’ represents hydrogen or methyl,
10 Y represents phenyl, which phenyl is optionally substituted with halo;
R represents alkyl; and

Het represents a pyrazolyl group which is substituted two times with alkyl.
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13. The puriny! derivative of claim 12, which is
(4-Chloro-phenyl)-[2-(3,5-dimethyl-pyrazol-1-yl)-9-methyl-9H-purin-6-yl}-amine;

or a stereoisomer thereof or a mixture of its stereoisomers, an N-oxide thereof, or a

pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition comprising a therapeutically effectiVe amount of
a purinyl derivative according to any of the claims 1-13, or a pharmaceutically
acceptable' addition salt thereof, together with at least one pharmaceutically
acceptable carrier or diluent.

15. The use of a purinyl derivative according to any of the claims 1-13 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.

16. The use according to claim 15, wherein the disease or a disorder associated with
the activity of potassium channels is a respiratory disease, epilepsy, convulsions,
seizures, absence seizures, vascular spasms, coronary artery spasms, a renal dis-
order, polycystic kidney disease, bladder spasms, overactive bladder, urinary
incontinence, bladder outflow obstruction, interstitiel cystitis, erectile dysfunction,
gastrointestinal dysfunction, secretory diarrhoea, ischaemia, cerebral ischaemia,
ischaemic heart disease, angina pectoris, coronary heart disease, autism, ataxia,
traumatic brain injury, Parkinson's disease, a bipolar disorder, psychosis,
schizophrenia, anxiety, depression, mania, a mood disorder, dementia, a memory or
attention deficit, Alzheimer’s disease, amyotrophic lateral sclerosis, dysmenorrhea,
narcolepsy, Reynaud’s disease, intermittent claudication, Sjogren’s syndrome,
arrhythmia, hypertension, myotonic muscle dystrophia, spasticity, xerostomi, diabetes
type I, hyperinsulinemia, premature labour, baldness, cancer, irritable bowel
syndrome, immune suppression, migraine or pain, or withdrawal symptoms caused by
the termination of abuse of a chemical substance selected from heroin, cocaine and
morphine, benzodiazepines and benzodiazepine-like drugs, and alcohol.



