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form together with the N atom to which they are attach a heterocydlic ring;

R’ is hydrogen or lower alkyl;

R* is lower atkyl;

hetaryl is 3H-imidazole-2,4-diyl or 1H-pyrazole-14-diy};

n islor2and

m is1or2;

and to pharmaceutically acceptable acid addition salts thereof.

It has surprisingly been found that the compounds of general formulas JA or IB are
adenosine receptor ligands. Specifically, the compounds of the present invention have a
good affinity to the Ajx-receptor and a high selectivity to the A;- and A; receptors.

Adenosine modulates a wide range of physiological functions by interacting with
specific cell surface receptors. The poteﬁtial of adenosine receptors as drug targets was
first reviewed in 1982. Adenosine is related both structurally and metabolically to the
bioactive nucleotides adenosine triphosphate (ATP), adenosine diphosphate {ADP),
adenosine monophosphate (AMP) and cyclic adenosine monophosphate (cAMP); to the
biochemical methylating agent S-adenosyl-L-methione {(SAM); and structurally to the
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Madvhi@henenha(edQB)iadrdiergio tegporpe 3lesitbleMudh aGhwimg acute
(1999), 42,706-721, J. Med. Chem, (1996), 39,

1164- 1171, Arch. Pharm Med. Chenl, 332, 39-41,

(1999), Ant J. Physiol., 276, H1113-1116, (1999) or

Naunyn Schrni ed, Arch. Pharmacol. 362, 375-381,

(2000). Objects of the enbodi nents discl osed herein

are the conpounds of formulas | A or IB per se, the

use of conpounds of forrmulas I A or 18 and their
pharmaceutically acceptable salts for the manufacture



exanple the treatnment or prevention of Alzheiner's
di sease, certain depressive disorders, drug
addi cti on, neuroprotection and Par ki nson' s di sease as

wel | as ADHD. According to a first aspect, there is
provi ded conpounds of the generdt formula Werein.is
hydrogen or lower ‘alkyl; is lower alkyl; hetaryl is

3H mypdhadidliehnid-Sdieytive antagdsdigiyat Az oiceptdrs thay] plsdenhamad the -

Ni gk Qends pf A s&gup%ﬁa&%bﬁ@hmﬁmﬁml e acid-

addition salts er eof Accor di ng to a second
aspect,, {here |s rovi ded a for .
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pharmaceutically acceptabl e add addition salts.

Numerous documents describe the current know]edge on adenosine receptors, for

cxample the fol]owmg publications:

Bioorganic & Medicinal Chemistry, 6, (1998), 619-641,
'Biooi-ganic & Medicinal Chemistry, 6, _(1998),_ 707-719,
J. Med. Chem., (1998), 41, 2835-2845,
' J. Med. Chem., (1998), 41, 3186-3201,
. J. Med. Chem., (1998), 41, 2126-2133,
J. Med. Chem., (1999), 42, 706-721,
' J. Med. Chem., (1996), 39, 1164-1171,
Arch. Pharm. Med. Chem., 332, 39-41, (1999),
Am_]J. Physiol., 276, H1113- 1116 ( 1999) or
Naunyn Schmied, Arch. Phannacol 362, 375-381, (2000)
, Ob]ects of the embodiments disclosed herein are the compounds of formulas IA or IB per se, the
use of compounds of formulas IA or IB and their pharmaceutically acceptable salts for the '
manufacture of medicaments for the treatment of diseases, related to the adenosine A,
receptor, their manufacture, medicaments based on a compound in accordance with the
invention and their production as well as the use of compounds of formulas A or Bin
the control or prevention of illnesses bascd'on the modulation of the adenosine system,
such as Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, neuroprotection,
.schiszhrenia, anxiety, pain, réspiration deficits, depression, drug addiction, such as
amphetamine; cocaine, opioids, ethanol, nicotine, cannabinoids, or against asthma,
allergic responses, hypoxia, ischaemia, seizure and substance abuse. Furthermore,
compounds of the present invention may be useful as sedatives, muscle relaxants,
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents for disorders
such as coronary artery diséase and heart failure. The most preferred indications in
accordance with the present invention are thoée, which basg: on the Ay receptor
antagonistic activity and which include disorders of the central nervous system, for



According to a third aspect, there is provided a
conpound as defi ned above, whenever prepared by a
process as defined above or by an equival ent nethod.
According to a fourth aspect, there is provided a

medi canent contai ni ng one or nqie conmpounds as

defi ned above and pharnmaceutically acceptabl e

excl pi ents. Accar.di »f i C t her
s SF B erment e SRR A el i, ANBE e bR onder,
f ordrtgeldivtion hagtopratectibn et Raddprondidigpsers el apdHD. f or '
the treatnent of Al zheiner's di sease, Parkinson's _
di seasgq,.. ' S di Se . t [

chi zophy oot Ao op haoR s BRh AR AP R ognue
depressi on, ADHD, dgug addi ction, such as

anphet ani ne, cocai nk pi oi ds, ethanol, nicotine,
cannabi noi ds, or § al | ergi c responses,
hypoxi a, ischaem aw7sed’ zune {ddy subst ance abuse, or

is useful as sedatjyves, muscd k@éﬁnts, .

anti psychoti cs, tZFpiIeptics, ticonvul sants and
"cardi aprotective nts for coronary artery di sease
and heart failure. As used herein,iBthe term

" l4maedin al kyl " denotes a saturated straight- or -
branched-chai n al kyl group containing froml to 6
-carbon atons, for exanple, nethyl, ethyl, .propyl, - .

i $9pr opythydragebot lver dlkput yl , 2-butyl, t-butyl and the
l'ike. Preferred | ower al kyl groups are groups with 1
-4 carbon atons. - " The term "heterocydic ring"
d&iot els lawertirkat ed carbon ring system-whi ch may have
in addition to the N atomone heteroatom preferably
0 or N-atons. Exanples of. such rings are rnorpholin
oheBM fsoif{-Hidazole- nE'd*Vh%f %ﬁ’)ﬁﬁm’fﬂﬁ&ﬂ%ﬁﬁ éﬁ‘?i cal ly :
acceptable add addition salts" enbraces salts with
inorgag”crgpd'organic adds, such as hydrochl ori c add,
nPtric aci'd,” sulfuric acid, phosphoric acid, citric
acid, formc acid, fumaric add, naleic add, acetic

ag P Wale | | LCaclifilod satifbagqe- sul foni c
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Preferred conmpounds of the present_application'are

PR R riieas Skarenneh bR O NG b ol b preRRE L una o
3fdrihith GBzsakBned adovd] Wilich drevessexappke t he fol | ow ng '
compounds: -

2-{] (2) Behoi e Btk _arni nol - met hyl | - 3- met hy1'
-3H—i%?§%o e-4?§2r ox?ﬁ?ﬁﬂg%d ‘ '

(4- met hoxy- 7- nmor phol i n- 4- yl -benzot hi az01-2-y1) - am de,
2-di rnet hyl am nonet hy1- 3gegty 1- 3H- i m dazol e- 4- car box
ylic add (4-nethoxy-7- . N, : :
nnrpholin-4-y|-benzothiazal-f-yl)fanide,
3-nethy1-2-nnrpho|in-4-%fﬁjthyr-3H-inidazole-4-carbox
ylic acid (4-nmethcory-7- : _
nnrpholin-4-y|-benzothiai%l-214)-an1de or
- sdthataaypodndffertlali n- 1- y| met hyl - 3H-i mi da7ol e- 4- car bo
xylic-add (4-nmethoxy-7- - : :

nmor phol'i n- 4-yl - benzot hi azol - 2-y1) - anmi de. - Furt her
preferred are conpoundss®fromfornmula | A wherein
hetaryl s 1H 4-di -yl, for exanple the
fol |l ow ng conmpognd ).—OR* '

1-(2-pyrro|idin-l-yI-ethyl)-lkp%yrazole-4-carboxy|ic
acid (4-nethoxy-7-norpholin-4-

yl - benzot hi awl- 2-y1) - am de, - :

1- (2-di met hyl am no- et hyl ) - 1H pyr azol e- 4- car boxylic
add (4- et hoxy-7-nmor phol i n- 4- ‘
yl - benzot hi azol -2-y1) - am de or

1- (2- nor phol i n4-yl -et hyl ) - 1H pyrazol e- 4-car boxylic
add (4-nmet hoxy- 7-nor phol i n4-

yl - benzot hi azol - 2-y1) - am de.
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conpounds of the present applicati-on are further
compounds of fornula IB. Mre specifically, preferred
~are conpounds, wherein hetardgl is

3H i m dazol e-2,4-cliyl, for exanple the follow ng
conpound: : o '

2- met hoxynet hyl- 3- net hyl- 3Hi m dazol e- 4- car bOxyl i c
acid (4-nethoxy-7-norpholin5 , _
4- ytb alvompadrdiciketnu@- y1) - am de. Furt her preferred
are compounds fromformula Il'l, wherein hetaryl is
1H—pyrazo|e1}47din, for exanpl,e the foll ow ng
compound: ‘ N - K
1- ( 2- net hoxy- et hy
(4- met hoxy- 7- nor phél i n-4 G

10The present conmpbunds gf formi’sa 1A or |IB and.
their pharnaceutPEéEry acceptabl e salts can be
prepared by nmethodS known in the art, BBor exanple, by
processes descri bed bel ow, which process conprises a)
r eaGhiicRsh 1€, ROFRAVINE @havk EfcRighidicantds givtBaswiefited gbove, and
conpound of fornul a - 1A wherein le, R2, R3,

hetaryl and n have the significances given above, .
if desired, converting the compounds obtained into pharmaceutically acceptable add

addition salts.

%- 4- car boxyl i ¢ aci d
7ot hi azol - 2-y1) - am de

| According to a third aspect, there is provided a compound as defined above, whenever

prepared by a process as defined above or by an equivalent method.

' According to a fourth aspect, there is provided a medicament containing one or mofe

coinpou_nds as defined above and phamiaceutically acceptable excipients.

According to a fifth aspect, there is provided the use of a compound as definéd above for the
manufacture of éorr'e’sponding medicaments for the treatment of Alzheimer’s disease, Parkinson’s '
disease, Hﬁhtington’s disease, neuroprotection, schizophrenia, anxiety, pain, respiratioxi deficits,
depreséion, ADHD, drug addiction, such as a‘rfi_ﬁhefaﬁiine, cocaine, opioids, ethanol, nicotine,
caﬁnabinoids,' or against asthma, allergic fesponses, hypoxia, ischaemia, seizure and substance abuse,
or is useful as sedatives, muscle relaxants, ﬁntipsychotics, antiepileptics, anticonvulsants and

cardiaprotective ageﬁts for coronary artery disease and heart failure.

As used herein, the term "lower alkyl” denotes a saturated straight- or branched-
chain alkyl group containing from 1 to 6 carbon atoms, for example, methyl, ethyl,
propyl, isopropyl, h-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred lower alkyl

groups are groups with 1 - 4 carbon atoms.

The term “heterocyclic ring” denotes a saturated carbon ring system which may
have in addition to the N atom one heteroatom, preferably O or N-atoms. Examples of

such rings are morpholin or pyrrolidin.

The term "pharmaceutiéally acceptable acid addition salts” embraces salts with
 inorganic and organic adds, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.



WO 2006/ 008041PCT/ EP2005/ 007592 - 7 - O a) reacting

a conpound of fornul a ,-NN2 I'l wth a conmpound of
formula CI 50)n-OR4 nr to a conpound of formula TB
wherei nR2, R3, hetaryl and n-Bave the significances

gi ven above, and, . i f desired, converting the
conmpounds obtalned i nto pharmaceutically acceptable /
10 aci refistcidtcbmpowak pEthe present ppplicatiofaresgmpou Phigrmula IA.

Pr RgL g,_tégé@rgﬂg  pré SRIDPHE g@mﬁtfunfiﬂ FiBdlethetafyl & B07-THB dizBle-2,4-diyl, for

- descr e det ai The starting materials are
k n S¥PRIS S @mﬁﬂﬁ&ﬁmﬁﬂﬁn e prepared according to

‘met hods known in the art.
2-{[(2- methoxy—ethyl)—memyl-annno]—methyl}-?a—methyl -3H-imidazole-4-carboxylic

" acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide,
2-dimethylaminomethyl-3 -methyl—3H—1m1dazole-4—carboxyhc acid (4-methoxy—7—

rmorphohn-r}-yl benzothiazol-2-yl)-amide,
3-methyl-2-morpholin-4-yimethyl-3H-imidazole-4- carboxyhc amd (4~methoxy-7—

morpholin-4-yl-benzothiazol-2-yl)-amide or
3- methyl-z-pyrrohdm- -ylmethyl-3H-imidazole-4-carboxylic acid (4-methoxy—7—

morpbolm~4-yl~ben_zqth1azol -2-yl)-amide.

Further preferred are Compoﬁnds from formula IA, wherein hetaryl is 1H-pyrazole-
1,4-diyl, for example the following compounds: -

1- (2-pyrr0hd1n‘ -yl-—ethyl) IH-pymzole 4-carboxyhc acd (4—methoxy- -morphohn-4-

yl-benzothiazol-2-y1)-amide,
1-(2-dimethylamino-ethyl)- lH—pyrazole—é—carboxyhc acid (4—methoxy~7-morpholm—4-

yl-benzothiazol-2-yl)-amide or
1-(2-morpholin-4-yl-ethyl)- 1H-pyrazole-4 -carboxylic acid (4-rnethoxy—7—morphohn-4—

yl-benzothiazol-2- -y1)-amide.



| sPreparation of conmpounds of fornmulas IA and IB The

i nt ernedi ate

7- (nor phol i n-4-y1) - 4- nmet hoxy- benzot hi azol - 2-yl am ne
wWdYeobBoghpsiepar ed according to nethods di scl oped/mrivosno7se2 -
W01/ 97786. The preparation of WO

2006/ 00804 1PCT/ EP2005/ 007592 --8-- conmpounds of

formulas | A and | B ysi t he i nt.ernedi ate,of fornula

T Basfereckeampy e o BT ARG 7 BE eSSBS of formula
of 1Bavibd spediffeally, Prefared ebeubimpnuigds, wherein hetaryl is 3H-imidazole-2,4-diyl,

PR
st e A SPGB0 i

1 doflbenmthiedol-2-yeamidspondi ng het aryl - car boxyl i ¢ add
phenyl ‘ester (in analogy to fornmula II1l) in

t et r ahygand: Yrd€i@ed sSe adsiRAnad febrh RemuladBLwleeréis hatbiyl is @H-pyrazole-

for a 1 h at.r te .e. The reaction
niiﬂﬂ%ﬁﬁﬁgeFP@i?%ﬁ%aF%ﬁﬁggﬁ%ﬁé#%d ammoni um chl ori de
solution, followed by 10 ethyl acetagte and the fory

pr dcRpnethexy-¢thyl -4 nyrazelg;4-griosy: Hé?ﬁ“mﬁ?#qxgﬁ"?‘ﬂff’g"ﬁ%‘"
COBYRPHiSBRL-Bamae. Conpounds of fornula |B: The
conpounds of fornula TB may be prepared in analogy to

4 e abgye p{}?gﬁtt L nABLA10Gh 043 A RPIB and their pharmaceuticaﬂ?r acceptable
4-nethoxg- - N0 |

r I n-4-yl1-benzot hi azol - 2;y] ar ni ne '
andalissan slplfsareibmiw e {06 8 P BerBle %’f pyocessés described
anaklegywhich pasceskempiifes | sol ation and purification of
t he conpounds - I solation and purification of the
conpoug)géa&?gaic g&[{ﬁpﬂf@grﬁﬁﬂadescri bed herein can be
effected, 1f desited, by any suitable separation or
purification procedure such_.as, for exanple,
filtration, extraction, crystallization, columm

chr omat ogr aphy, thin-1|ayer r omat ogr aphy,

t hi ck-1ayer chronat ograph ¥t i ve | ow or

hi gh-pressure liquid chromaf ogfaphy or a conbi nation
of these procedures. SpecifNc illustrations of

sui tabl e separation and i ¢ol ati on procedures can be
had by reference to the prdparati ongiand exanpl es
herei n bel ow. However, other equival ent separation or

i solation progcedures could, of course, also be used.
”253&??§°8P°8%§%€%ﬂﬂ@aof formulas IA or - The
conpounds of formulas | A or | Bgfay be basic, for

exanpl e in cases wherecit he/f£% due R contains a basic
group such as an ali ph%t rgrrr_gnjtﬁﬁc am ne noiety.
In such cases the conpdunds™@ a | my be
converted to a corresponding acid addi Hon salt. .
30The conversion'is acconplished by treatnent with at
Ieg;gc&hﬁadgh%hﬁgﬂ@ﬁric anount of an appropriate acid,
such as hydrochloric ‘acid, hydrobrom c acid, sulfuric
acid, nitric acid, phpsphoric acid and the like, and
organi ¢ aci ds suchas jaceti c aci d, spropi onic acid,

glycolic acid, pyru 'gﬁ oxallf ¢ acid, malic acid,
nal oni ¢ aci d, succi dy c acigy WO
2006/ 008041PCT/ EP2005/ 007594 N
ENJ ’ ()n -N\Rz ‘
o _

wherein R!, R?, R’, hetaryl and n have the significances given above,

[A



- 9 - fumaric acid, tartaric acid, citric acid,
benzoi ¢ acid, cinnamc acid, mandelic add,
nmet hanesul foni ¢ aci d, ethanesul fonic acid,
v@;hﬁb&%@ﬁsulfbnic acid, salicylic add and t he-hidgsnoorse2
ypically, the free base is dissolved in an inert
organi ¢ sol vent such as diethyl7ether, ethyl acetate,
chl orof orm ethanol or nethanol and the like, and the
acPd added in a 5 simlar solvent. The tenperature is
mai nt ai. ned between 0 C and 50 C. The resulting salt
preci pi,t at es spont r may be brought out of
sol ut iac]ﬁewel%a OT%%ég%gfgé%ugol vent . The aci d
addition salts of the basic conpounds of formulas I A
or IB may be converted to the corresponding free
bases by treatnent with a adt a stoichionetric
equi val ent of a suitable S -as sodi um or

pot assi um hydr oxi de, pot as3f un?carbonate, sodi um 10
bi car bonate, anmoni a, and e |like. The
conpounds of fornulas I A ggi}B and their

phar maceutical |y usabl e addi'ti on saljfs possess

val uabl e pharmacol ogi cal properties. Specifically, it
has been found that the conpounds of the present

i nwishe compagnsd efdemyd: ne receptor |igands and possess
a high affinity towards the adegosi ne A2A receptor.
15The conpounds were i@yestd I n accordance wth

the test given hereinaftpg BN adeposi ne An

S eceptor The hunarP adene<i nE~ARRrgTept or was
reconbi nantly expressed in chinese hanster ovary :
(CHO) cells u§&£8gfhe senm i ki forest virus expression
sy amReEni e ®harvest ed, washed twice by
centrifugation, honogeni sed and agai n washed by 20
centrifugatien:-~The f@nal washed nenbrane pellet was
suspended in a Tris (8Q WM ybuffer’ containing 120 mM
NaCl, 5 nM Ka, 2 mv|Cadl 2>aNd KxM Myl 2 (pH 7. 4)
(buffer A). The [3H vgni sotti et al.

1997, Br J Pharmacol ) (Ki-®R ng assay was
carried out in 96-well |plates in the presence of 2.5
jig of menbrane proteyn, 0.5 ng of Ysi-poly-I-1lysine
SPA beads and 0.1 U adenosi ne deam nase in a final 25

vol une oﬁ 2003p| of buffer A. Non-specific, binding
wawheteini eR?> BSi Ietardiand mi hide BeFgRIEERcEEEr 2bgveed 2
pM . Conpounds were tested at concenty at i bl
0 i ey smvexin e corio s B0t BRATEY blfirn Hilcaly Rprable
10dURlkd sati€orpdalls.r epeated at |east. two tines. Assay
pl ates were incubated for | hour at roomtenperature
before centrifugati on and _then bound, | i gand . i
det er nfinfxdmplss A g SthPareRARHOMHSOBERRIN A %’ﬂ"l‘qaéﬁ i 1B is described
CONh&le-detaft 50 val ues were 30 cal cul ated using a
non-linear curve fitting programand Ki val ues
C ul at. . 6 o GRE R B BhLESR frfay Bd BADLRN according to methods
.Tﬁtﬁ%ﬁyﬁgg é%kggaconﬁbundspof t he S?esgﬁ% application
arknawn ipRbe #hnge of 8.8 to 9.4. The preferred
conpounds show a pKi > 9.0. WO
152 00 6H:@ 08 3diRF o R Ok ¢ HF Qe i
'(PM Exanple No.. hA2 (PI G
The intermediate 7-(morpholin-4-yl)-4-methoxy-benzothiazol-2-ylamine may be

prepared according to methods disclosed in WQ01/97786. The preparation of

IB Exanpl e No. hA2
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The conpounds of formulas IA or TB and the
pharmaceutically acceptable salts of the conpounds of
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e formof pharnaceutical preparations. The
phar maceuti cal preparations cafi be adm ni stered

compounds of formulas 1A and IB using the intermediate of formula IT is generically
described in WQ01/97786.

Compounds of formula IA;
To a solution of 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine Il in

tetrahydrofurane at about -70°C is added a solution of tert butyllithium solution in
pentane and the suspension is warmed to about -30°C. At this time, a solution ofa
corresponding hetaryl-carboxylic acid pheny! ester (in analogy to formula I} in
tetrahydrofurane is added and the mixture is stirred for about 1 h at room temperature.
The reaction mixture is treated with saturated ammonium chloride solution, followed by
ethyl acetate and the formed precipitate is collected, dried and purified in conventional

manner.

Compounds of formula 1B:

The compounds of formula IB may be prepared in analogy to the above mentioned
method, using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine II and hetaryl-
carboxylic acid phenyl ester (in analogy to formula IV).

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
be effected, if desired, by any suitable separation or purification brocedurc such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific llustrations of suitable
separation and isolation procedures can be had by reference to the preparations and
eiamples herein below. However, other equivalent separation or isolation procedures

could, of course, also be used.

Salts of compounds of formulas IA or IB

The compounds of formulas IA or IB may be basic, for example in cases where the
residue R contains a basic group such as an aliphatic or aromatic amine moiety. In such
cases the compounds of formula I may be converted to a corresponding acid addition

salt.

The conversion is accomplished by treatment with at least a stoichiometric amount of
an appropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the like, and organic acids suchas acetic acid, propionic acid,

glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid,



5 orally, e.g. inthe formof tablets, coated
tabl ets, dragees, hard and soft gel ati ne capsul es,
sol utions, enul sions or suspensions. The

W%‘iﬁés%?%ﬁ{ ati on can, however, also be effect@grmpisesivorsez
rectal in the form of suppositories,
par ent er al I y e g. in the form%f injection
sol utions. The conpounds of fornulas |IA or can be
priowerisasi, frtetic pridrotaic atiti hearqigacid gppami emflﬁaﬁlgfgh? gd;
OlmAhgR\IBnRALA] @hdfebifonidiRidpp-aslugiesubioniobicid, salicylic acid and the
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vvaxes fats, sem-solid and Iiqui 0 l's an
| kdbe pripadditionsabnot e b ?ﬁ&mﬂ@%ﬂ%g Elef veon Indy be converted
sub ﬂie&aﬁespaﬁdlﬁgfr& leerse‘s g tecatchanevint leass agtbicliometd ageiyalent of a

case { di
carpiiE % e 38 %ﬁ%ﬁ%%%% RS e sl R ate odium
10 arbecaﬂf@ﬂtee%mﬁ?ﬂllé’ﬁfw ke. polyol's, glycerol, vegetable
oil and the like. Sui tabI e carriers for suppositories
are, fraecaxpomplecf foativaalA oriBhad teirptamidcgiticallyesgble addition
f %gl‘?s’ rpé)%'s%ggvajublﬁy Bﬂarﬁfac&lbggdrll Qe lSEecﬁﬁgHyt L 'bééﬁ fouﬂﬂ&hat the

ceuti cal preparat an_nroreo;l gon high
prcegepves%s.o&gwg PRI PFioR AL adgRgsing BFPLiErads %PPFS.%’& a
aQEmis towedrad e hdeiosine Ayereteprier s, col orant s,
flavorants, salts for varying the osnoti c pressure,

5 buf f efge InRY wRQ G M estidtedaR hdcordafl@Rith thd htygieenrhereinafter.
aI so contaih still other” therapeutically valuable

subst ances. Medi.canent,s_contai a compound of
formulas |A or TB org%%n%%%%%#%accept abI e
salt thereof and a therapeutical I(%/ nerf carri te
al so dhe bparrdeppsipgBaageeERionraotscombingty srpresse inghipiese
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R e e
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desifeLchntailLg DI RN G2l HiEiM Kitk Rapd aChahl YO weM ddsTe(pH 7.4)
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res Icjt epr [
ADIaDld vgﬂf&’ddlis’@lg |aé’ﬁckﬂs<aEﬂPfé’§maﬁ‘r’ﬁ Lo Cﬁlém% 665& Vfles were
30 ORLRIildEd uﬁh@ﬁﬁ@:ﬁ lin&r ¢ Givie AGingpacmrah and Ktelues calagakdisding the
aeﬁmn 4&umo | esponses, hypoxia, ischaen a,
Sei zZure an §b% ?ance abuse or are useful as
sedatives nuscle rel a , _anti chotics
ant i epir Btk of sopp % 5ﬁfe§e”égﬂ}{%tfc’d‘| aé%@o%’%&“ gaf8sto
agentThe preferredranpsundasher y pdi se8se and heart fallure
The nost preferred indications in accordance with the
present invention are those, which include disorders
of the central nervous system for exanple the
treatnment or prevention of Parkinson's di sease,
neuroprotection or certain depressive disorders.
15The dosage can vary within wide limts and wll, of
course, have to be adjusted to



the individual requirements in each particul ar case.
In the case of oral admnistration the dosage for
adults can vary from about 0.01 ng to about 1000 ny
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correspondi ng anount of a pharmaceutically acceptabl e
salt thereof. The daily dosagdlmay be adm nistered as
single _dose or in divided doses and, -in-20 addition,
t he Uppeimple Mol canha) gEibe pxEesnsddNehen t hids (pI)
found to be indicated. Tablet Fornul atioh_ (Wt

G angl atiop) 25 |tem b?gredi ents ng/tabl et 25g@m 25
105 6 30 17167 1§00 ng 100 30{ 6 30 1 167 500 ng 500
1.

150 Eﬁ—rﬁoz—l—%l ggnpoun' of f7OI‘mJI afl 9.0
3 9.2 8 9.4
4 8.8 9 9.3
5 5.1

The compounds of formulas IA or IB and the pharmaceutically acceptable salts of
the compounds of formulas 1A or IB can be used as medicaments, e.g. in the form of
pharmaceutical preparations. The pharmaceutical preparations can be administered
orally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,
solutions, emulsions or suspensions. The administration can, however, also be effected
rectally, e.g. in the form of suppositories, parenterally, e.g. in the form of injection

solutions.

The compounds of formulas IA or IB can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,
corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and lquid polyols and the like. Depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

Medicaments containing a compound of formulas IA or IB or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more

compounds of formulas IA or IB and/or pharmaceutically acceptable acid addition salts



2. Lactose Anhydrous DTG 3. Sta-Rx 1500 4.
M crocrystalline Cellulose 5. Mgnesium Stearate

Total 5 ng 5 125 6 30 1 167 WO
wilh) $Q41PCT/ EP2005/ 007592 - 12 - PCT/EP2005/007592
l\/angé/@gturi ng_Procedure 1. Mx |ﬁerrs 1, 2, 3 ané) 4

and granulate with purified watét > 2. Dry the

50C. anul es t;hrQugh . .
L b Flefeapdifeor oor BB hlERAlRIN (ERaUE B e g eslenical
f or *dmpsratipmioradogethsnpite o8¢ errmere sherapebtieallp megsarriers.

In accordance with the invention compounds of formulas IA or IB as well as their
pharmaceutically acceptable salts are useful in the control or prevention of illnesses based
5 on the adenosine receptor antagonistic activitysuch as Alzheimer’s disease, Parkinson’s
disease, Huntington’s disease, neuroprotection, schizophrenia, anxiety, pain, respiration
deficits, depression, ADHD, drug addiction, such as amphetamine, cocaine, opioids,
ethanol, nicotine, cannabinoids, or against asthma, allergic responses, hypoxia, ischaemia,
seizure and substance abuse, or are useful as sedatives, muscle relaxants, antipsychotics,
10 antiepileptics, anticonvulsants and cardiaprotective agents for coronary artery disease and

heart failure.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for exarmple the treatment or

prevention of Parkinson’s disease, neuroprotection or certain depressive disorders.

15 The dosage can vary within wide limits and will, of course, bave to be adjusted to
the individual requirements in éach particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

20 addition, the upper limit can also be exceeded when this is found to be indicated.

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
5mg. 25mg  100mg 500 mg

1. Compound of formula I 5 25 100 500
25 2.  Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microarystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 i
Total 167 167 167 831

30



Capsul e Fornul ation Item I ngredients ng/capsule 100
mg 500 ny 5 ng25 ny 1. Conpound of formula I 5
25 100 500 o 2. Hydrous Lactose 159
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Manufacturing Procedure

1.  Mixitems 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation

Item Ingredients mg/capsule
5mg 25 mg 100 mg 500 mg

1. Compound of formulal 5 25 100. 500
2. Hydrous Lactose 159 123 148 -
3.  Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3.  Fill into a suitable capsule.

The following preparation and examples illustrate the invention but are not intended to

himit its scope.
Example 1

2-{[(2-Methoxy-ethyl)-methyl-amino] -methyl}-3-methyl-3H-imidazole-4-carboxylic
acid (4umethoxy—‘?—morpholin—zl—yl-benmthiazoi—z—yl)-amide

To a solution of 4-methoxy-7-morpholin-4-yi-benzothiazol-2-ylamine (220 mg, 0.83
mmol) in dry tetrahydrofurane (10 ml) at -70°C is slowly added a solution of
tert.butyllithium (1.1 ml of a 1.5 M solution in pentane corresponding to 1. 65 mmol) and
the remaining suspension slowly warmed to about -30°C. At this time, a solution of 2-
{{(2-methoxy-ethyl)-methyl-amino}-methyl}-3-methyl-3H. -imidazole-4-carboxylic acid
phenyl ester (252 mg, 0.83 mmo}) in tetrahydrofurane (4 ml) was added and the mixture

stirred for 1 h at room temperature. The reaction mixture was treated with saturated



123 148 3. Corn Starch 25 35 40 70 4. Talc 10 15
10 25 5. Magnesium Stearate 1 2
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aqueous ammonium chloride solution (10 ml) followed by ethyl acetate (20 ml) and the
formed precipitate collected. The phases were separated and the aqueous phase extracted
three times with ethyl acetate. The combined organic layers were extracted twice with A
water, dried with magnesium sulfate and evaporated to dryness to yiled anoher batch of
raw product. Flash-chromatography on silica {eluent trichloromethane containing 30%
of ethyl acetate) yielded the title compound as white solid (31% yield). MS: m/e=
475(M+H"), mp 176-178°C.

Following the general method of example 1 the compounds of examples 2 to 7 were prepared.
Example 2

2-Dimethylaminomethyl-3-methyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 2-
dimethylaminomethyl-3-methyl-3H-imidazole-4-carboxylic acid phenyl ester, the title
compound was obtained as off-white solid (49% yield). MS: m/e= 431(M+H"), mp 229-
231°C.

Example 3

3-Methyl-2-morpholin-4-ylmethyl-3 H-imidazole-4-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 3-methyl-2-morpholin-
4-ylmethyi- 3H-imidazole-4-carboxylic acid phenyl ester, the title compound was
obtained as off-white solid (21% yield). MS: m/e= 473(M+H"), mp 244-246°C.

Example 4

3»Methyl—2—pyrrolidin—1—ylmethyl—3H—in_1idazole—4—carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 3—methy1*2-—pyrrolidin—
1-ylmethyl-3H-imidazole-4-carboxylic acid phenyl ester, the title compound was
obtained as off-white solid (76% yield). MS: m/e= 457(M+H"), mp 255°C.

Example 5

1-(2-Pyrrolidin-1-yl-ethyl)- 1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide



25 Total 200 200 300 600 15 Manufacturing
Procedure 1. Mx itens 1, 2 and 3 in a suitable m xer
for 30 mnutes. 2. Add itens 4 and 5 and m x for 3

3. Fill into a suitable capsule.
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Exanmple 1

2vtibg Zﬂ&?&@wﬁMhh -fttadoticimion ol ylaih byid 182 petdlidin- 1-yi-
Ol e- ed a
( gflflﬁg' tlgin )S;az? e~ carﬁg)fﬂlxc aﬁd aﬁ{'l%ster, theht}tlg Zc81npound was aorl%]taane d as

Twhige gﬁ;ﬂlﬁﬁ%we@ﬁ MS mie= 45%/(M+H ), mp 190-192

4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol -2-y| am ne
(220 ng, 0.83 25 mmol) in #Hxkampletr ahydr of urane (10
m) at -70Cis slowy added a sol ution of

5 R Pl Iahﬁﬁdi@%h%qh afle-2 cAb5NIiE Qi (4- @R ttidky-7-morpholin-4-
pent ane_ C rreg&on o 1.65 mmol) and the remaining

s rrred to about -30C. At this tine,
a solution of 2-

[ Usingétchahycyet-mpryhakiethytbenrrthiencl Aotanying 25l Frb3-Aippetylpmino-
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r.3Qy ed an
tWﬁlt‘?ﬁrﬁtﬂ% %40/3@13 )i ]?l? Jep 3?{(?%1 Jtmpc%?n effper at ur e.
The reaction mi xture was treated with saturated .
Example 7

1-(2-Morpholin-4-yl-ethyl)-1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide

Using 4-methoxy—7«mmphoiin—@yl—benzot}ﬁazol-z-ylamine and 1-(2-morpholin-4-yl-
ethyl)-1H-pyrazole-4-carboxylic acid phenyl ester, the title compound was obtained as
white crystals 42% yield). MS: m/e= 473(M+H™), mp 204-207°C.

Example 8

1-(2-Methoxy-ethyl)-1 H-pyrazole-4-carboxylic acid (4—methoxy—7—morpholin~.4~yl-

benzothiazol-2-yl)-amide

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 1-(2-methoxy-ethyl)-
1H-pyrazole-4-carboxylic acid phenyl ester, the title compound was obtained as light
vellow crystals 43% yield). MS: m/e= 418(M+H"), mp 191-193°C.

Example 9

'2-Methoxymethyl-3-methyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-morpholin-
4-yl-benzothiazol-2-yl)-amide

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 2-methoxymethyl-3-
methyl-3H-imidazole-4-carboxylic acid phenyl ester, the title compound was obtained as
white crystals 48% yield). MS: m/e= 418(M+H"), mp 242-245°C.



WD 2006/ 008041PCT/ EP2005/ 007592 - 13 - aqueous
anmoni um chl oride solution (10 m) foll owed by ethyl
acetate (20 m) and the forned precipitate coll ected.
s were separated and the aqueous p <
Y&k Pg@?%g three times with ethyl acetate. TH’Z:SI?EPZOO”’O"F’S”
conbi ned organic |layers were exiracted twice with
water, dried with magnesium sulfate and evaporated to
dryness to yiled anoher balntgynediats: r aw product .
FI ash- chr omat ography on silica (el uent
trichl oronmet hane contai ni nExafiphead et hyl acetate)
yielded the title conmpound as white solid (31%
yield). Ms: ink= 475(Mt1-11, N176-178C. Fol | ow ng
the general method of h»%h'é\gon'pounds of
exanples 2 to 7 were prepared. Exanp 2 10
2- Di met hyl am nonet hyl - 3- met hyl - 3H i m dazoi e- 4- car boxy
lic acid (4-nethoxy-7- L ]
oo Methoty-pthyBenstbylanine|-msthyly3-mehyie’ Hiimidgzole-4-carboxylic
54-5}&12@%5;1)53@1- nor phol i n-4-yl - benzot hi azol - 2-yl am ne
and 2-
di.fet hyl.am nonet - 3- e = WXL A8 4 %,pgul4
c g%sc?}llb él_nol??qgép\éémﬁltogggwlt%lngéﬂéﬁ oun%lﬂ?ﬂ}sﬂg tai ﬁed
ascad?OPCYIWﬁCld&@ode-g(Mg%oviaéfi 651?110%%5 %L%@ﬂﬂ‘f’- 11,
M2 Brylfddonaddd418 ) aphdiled under argon at 0°C a solution of 4-
s[ﬁi\{gnteg%'{la_gg%c?rpyﬁeg{;% (o y&g'ow}%% 1Bttt 7Rl 8 Sp AR um-
10 norephfbiorephasghiat (78R mgs HP 2eel) i dimpthylformamide (§mly followed by
4- toethpR YN (0188 V06 ininct). Witeb&3 iz aitalribienotenipeydtiare tha geaction
and. 3- met hy1l-2-wmorphol i n . :
oty R e appin s gl and e
o sthexe GmehithiettybacetsFaian i esahb 198 CmHEEH SFEUF FRYGHh preclryed with
S O heliddh¥udphle dhd eWPoratsdas dpyn2s ARl a4 ckionExamyiby (dlice, eluent
15 )?(’ ﬁ{?}ﬂ@%’@eg{mg%{:c?ﬁa{uh%? rﬂg.;{)il ?¥&1ggglfﬁor§éd' ﬂlmltﬁj@&)%p%uﬂa G RRless oil
nmolsptalidld). MSyin/ase®ABriiHakol - 2- y1) - ami de 25 Usi ng
4- et hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and
3- Falb i thé-gnerd] olethdil aflexyinpie tl DyHe c@hpourilsi eabrgpled 1 € tr avere
ylic acid phenyl ester, the title conpound was
o #i"héd as off-white solid (76%vyield). M mie=
457(M+1l-1t), np 255C. Example 5 \{\D
2006/ 008041PCT/ EP2005/ 00759F2™P¥A1" i ng
4- met hoxy- 7- nor phol i n- 4-yl - benzokhi azol - 2-yl am ne and
1-(2-pyrrolidin-1-yl- et o 1 pyrazol e- 4- carboxylic
acid ethyl ester, the ti m!found was obt ai ned as
20white solid (13%yield). Ms: 'mle= 457(M1-14), np

190- 192C. .. .
2-Dimethylaminomethyl-3-methyl-3H-imidazole-4-carboxylic acid phenyl ester

Using 2-dimethylaminomethyl-3-methyl-3H-imidazole-4-carboxylic acid, the title
compound was obtained as light brown wax (43% yield). MS: m/e= 260(M+H").

Exainple 12

9
o /'\Q N\)
oy~

3-Methyl-2-morpholin-4-ylmethyl- 3 H-imidazole-4-carboxylic acid phenyl ester

25



Exanple 6 5
1- (2- Di net hyl am no-et hyl ) - 1H pyrazol e- 4- car boxylic
acid (4- met hoxy- 7- nor phol i n- 4-

xv% nzothlazol 2-yl)-am de Using

10

15

20

- 7- mor phol i n- 4-yI - benzot hi azol - 2- yPEHFRRO41RE2

1- (2 d|nethylan1noethyl) 1H pykazol e- 4- carboxylic add
phenyl ester, the title conpound was obtai ned as
WUisfhg 3Ghth 1aj ﬁmﬂﬂx%:wc;e)hd}thylhﬂ{ -ipddezolet 3 Loy acidgshe title
29?31:29%1 as Iogt):(nnﬁ aﬁ co?orhsslv)’ax (ﬁz% yield). MS: m/e— 302(M+H™").

pyr azol e- 4- car boxyl ic
add (4 nethoxy 7- nnrpholl - 4-
yI-benzothiazol-2-y1)-an13@mnuﬂﬁ}
4- met hoxy- 7- nor phol i n- 4-yl - benzot hi_ azol - 2-yl am ne and
1- (2-norpholin-4-ylethy %H— Qaz -4-carboxylic
arid phenyl ester, theﬂlj und was obtai ned as
15 white crystals 42% yrel dp. NS me= 473(MrH+), np
204-207C. Exanple 8

3(1\2ed\(ﬁtil Oy otidei- ) l&aﬂ#wm@i&e&ﬁ%my&a phagilester
(4- met hoxy- 7- nnrpholhl 4-yl benzot hi azol - 2-y1) - am de

U%:s[lgg 3?‘ -2- n%% hd - 1- yiin ﬂlyl géihlzmld oé{ei% cztrboxyhc acid, éheat;]ﬂc?
1c¢ip }Db@tlmi Y beZ’B 0!1&‘422()?9”5 anléalzﬁ%i[@fmllg aci d

phenyl ester, the title conmpound mas obt ai ned as

l'i ght yeIIom1crystaIs 43% Kxamimdy 14 MS: i e=

418(Mr111), np 191-193C. Exarrpl e 9

2- Met hoxyr net hy1- 3- net 35&M:)Equye 4- car boxylic

acid

(4- et hoxy- 7- nor phol i n4-yl - Benzot hi azol - 2-y1) - ani de

25 Usi ng

41 rte {DimeshyBmine-pthy])i IF-pypaol érepdorylisaeid Phomd aitsfe and

2- met hoxynet hyl- 3- net hyl- 3H i m dazol e- 4- carboxylic

a@sfh Q raﬂne fafino- 5th¢)nm¢}eammwb@bcyhamdmmmmgund was

2&5 H‘?}&’ﬁs o %Eg’dﬂ%@cﬁﬂ%ﬁ@@wgz © .15

- Internedlates. Exanmple 1 [_A ,N OO
2-11( 2- Met hoxy- et hyl ) - met h B! - net hy11- 3- et hyl -
3H i m dazol e- 4-carboxylic 5 _hd phenyl ester
O, 4 NN
O

1-{2-Morpholin-4-yl-ethyl)-1H: ~pyrazdle~4wcarboxy}ic acid phenyl ester

Using 1-(2-morpholin-4-yl-ethyl)-1H-pyrazole-4-carboxylic acid, the title compound
was obtained as white solid (33% yield). MS: m/e= 302(M+H"), mp 73-76°C.

Example 16
=N P
C:j/owxé;nw/“o
o

1-(2-Methoxy-ethyl)-1 H-pyrazole-4-carboxylic acid phenyl ester

Using, 1-(2-methoxy-ethyl)-1H-pyrazole-4-carboxylic acid, the title compound was
obtained as colorless oil (55% yield). MS: m/e= 247(M-H").



To a solution of

1-12-1(2- met hoxy- et hyl) - net hyl -am nol-et hyll- 1H pyraz

ol e-4- carboxylic acid (467 ng, 1.54 mmol) and phenol
“é“éf:?gﬁ%ﬁ%“al 54 mmol ) in dimethylformam de (8 Ji ) 08S 1007502

er argon at OC a solution of 4-

di met hyl ar ni nopyri dine (94 ng,19-77 mmol ) and
bromtripyrrolidi nophosphoni um to hexafl uorophosphat
(790 ng, .70 nmmol) in di metBxginpleridan de (8 nl)
followed by triethylamne (0.65 m, 4.6 mmol). After
48 h at anbi ent tmmHQMMe? he geastion mxture is
treated with saturated aduégu chl oride (25
m) and extracted three tinmed wi@h ethyl acetate (25
m each) The conbi ned organic |layers are dryed with

mag) &g}n A 3G Y AL01E i YISyl dlepSh
chrgfré]%o rgg'ﬁ’g??‘%‘*‘?'ﬁ’iq?gf% ue%?&%gb%xi%éﬂ{%rone{h;rﬁe

cont.ai ni ng, 4% net hgnol orded . the titl.e ¢ ound

o Dsbp drpatenga ean e ele Tkt R IR bompound
sFOWhsmbitainedtas Eiglg apibrvatolidé it dicht). Mianis-@44@4 Hhe mp 54-58°C.
conmpounds of exanples 11 to 16 were prepared. Exanple

11 20 Example 18
2- Di met hyl am nonet hy1- 3- met hy1l- 3H i m dazol e- 4- c3r bOxy

lic add phenyl ester Usi N L o
2- di met hyl am nomet hy1- 3- #&MI M dazol e- 4- car boxy
lic acid, the title conpound was @bt ai ned as |ight

brown wax (43%yield). Ms: me= 260( MrH+). Exanple 12

25 . I ‘
3- by et prgniAtamtralery o icacibmeiy e By dggeioride
ylic acid phenyl ester W) ..
20086010680 erragy]-Gonehg-3H -i_[gdazoLgSq—Ppgbcxyhc acid methyl ester

103|' (%b gl L 2 'rrlchEh IPEQdth aéeta)t&!ﬂ‘ﬁtﬂgﬁaléiﬂ; !k.)m) Hlazoherttd eathbox
C, a , e title conpound. wa : :
1 i R S bt SPEP PR 0 15 . e
ExempéretidrB the light brown residue was treated with thionyl chloride (1.1 ml, 15 mmol)
and stirred for 0.5 h. After evaporation, the title compound was obtained as brown solid
(100% yield). MS: m/e= 189(M+H"), mp 106-108°C.

15 Example 19
N
o LY o
N
I O

2-Hydroxymethyl-3-methyl-3H-imidazole-4-carboxylic acid methyl ester

A suspénsion of 3-methyl-3H-imidazole-4-carboxylic acid methyl ester (4.0 g, 29 mmol)
and paraformaldehyde (18 g, corresponding to 570 mmol) in methanol (40 mi) was

20 heated in a sealed vessel to 135°C for 6 0 h. After cooling to ambient temperature, the
solution was evaporated to dryness. Flash chromatography (silica, eluent
dichloromethane containing 5% methanol) afforded the title compound as white crystals
(56% vield). MS: m/e= 171{M+H"), mp 145-147°C.

25



5
3-Met hyl-2-pyrrolidin-l-ylmethyl-3Himdazol e-4-carbo
xylic acid phenyl ester Using

w(’é;ﬁ%}og@é!‘f 2-pyrrolidin-l-ylmethyl-3Him dazo{,gf/é%z:agsr\},@%gz

10

13

20

25

yl'c acid, the title conpound was obtai ned as
oil (22%yield). M5 nfe= 286(i8k1-11). Exanple 14 N O
10 1-(2-Di et hyl am no-et hyl) - 14 pyrazOl e- 4- car boxylic
aci d phenyl ester Using  Example20
1- (2-di net hyl am no-et hyl ) - 1H-P)razol e- 4-car boxylic

acid, the tide corrpound/\ﬁ?\zj ai ned as col orl ess

liquid (56%vyield). Ms: =R Fr). Exanple 15
rctit 0 15

1- (2- Mor phol i n- 4-yhet hyl) - 1H pyr azol e- 4- car boxyl i c

2 W RIS, 23 P lic acid meth

1- g\%tgr%hp glyl?nfni- y?l’]’-sget ylldgz-oielzl%f)%/r})%xzyof zﬁlil-ngary %)%s;(ey}‘l iC

acid, t ' [ ' -

( éé%?p@?&%—L}Wﬁg% S&f?jb_rg_ !’EIZQ) e?%gsgtg\‘x%g%:?cié glle{hgl ester
Efoaomee 1.5 GaroolCi dindethylfGrogingige (10 ml) is subsequently treated with sodium

1. (2 . . : o
: yéc%ml'é’%&elgg }éo«{%jstctii%h)m}ahh B RARKEL S mEA ROMYAIED. R intth dimethyl

TiplefBrdA ey LERHRAT) AR by smbtisnt sty e polgils gpmponantes
t hi@ rémbved it enpguncrevidis talrnaiprie dthglsicetito 20ay awd vatgrg89gnl)

glbrgc%t;l% Bg%gslsﬁglﬁt:&%g%%(a%&hggﬁase is Weracted twice with ethyl acetate (20 mi
each) and the combined organsic a)ge7r55 ar% d}ye% Z\utix magnesium sulfate and evaporated
to dryness. Flash chromatography (silica, eluent dichloromethane containing 4%
methanol) afforded the title compound as white crystals (42% yield). MS: m/e=
185(M+H™"), mp 74-77°C.

Example 21
,O)I L@
N

o |

3-Methyl-2-pyrrolidin-1-ylmethyl-3H-imidazole-4-carboxylic acid methyl ester

2-Chloromethyl-3-methyl-3H-imidazole-4-carboxylic acid methyl ester hydrochloride
(224 mg, 1 mmol} was dissolved in pyrrolidine (2.3 ml, 28 mmol) and stirred at ambient
temperature for, the title compound was obtained as light yellow oil 45 min. After
evaporation to dryness, the residue is taken up in ethyl acetate and saturated aqueous
sodium carbonate (20 ml) and the phases separated. The aqueous phase is extracted twice
with ethyl acetate (20 ml each) and the combined organic layers are dryed with
magnesium sulfate and evaporated to dryness. Flash chromatography (silica, eluent
dichloromethane7methanol 19:1) afforded the title compound aslight yellow oil (61%
yield). MS: m/e= 224(M+H"). :

Following the general method of example 21 the compounds of examples 22 to 24 were

prepared.



Exanpl e 17
2- Met hoxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxylic
aci d phenyl ester Usi ng,
- nmet hyl- 3- net hyl- 3Hi m dazole- 4- car
“éﬁ@&agﬁéytltle conmpound 5 was obtai ned as I|gh%ﬁ[’%{':’mmsg2
yellow solid (39 %yield). Ms:1di/e= 247(M H+), np
54-58C. Exanple 18 CL
2- Chl or onet hy1- 3- net hy 1- 3HExampla2?d| e- 4- car boxyl i c
acid nethyl ester hydrochloride A solution of
2- hydr oxynet hy1- 3- et hy1- 3H—|n1da(6Fb 4- carboxylic
acid nethyl ester io (2500 nn% in ethyl
acetate/nmethanol 6 m, 1:1 mgs converted to the
hydrochl ori de by usage of an excess of an ethera
sol ution of hydrogen chloride. After eva oratlon t he
| i3gMiethyk-2uwmorpealirdalnethyl 3 bimideroler 4-FrebowyBngaid psthet ¢stE
(1.1 M, 15 nmol) and stirred for 0.5 h. After
e ﬁ&m&ra;meuﬁﬂstm&hﬁ D imidsute- wasbatyliakdd thetiyl dsteown
8‘%’{1%%%1'1%% Y4 & g)hfbrlyes the e empEHIVds bbtdned Tlight brown solid

2- (W%GMW[%MN?E BH i ni dazol e- 4- carboxyl i c
acid nmethyl ester A suspension of

3-met hyl - 3Hi m dazol e- 4- caFkaxplé 28 add net hyl ester
(4.0 g, 29 nmol) and parafornaldehyde (18 g,
corresponding to 570 mml t ha %k’(40 m) was 20
heated in a seal ed vess@ ,XSB or°6 0 h. After
cooling to anbi ent tenpe atd*e the sol ution was
evaporated to dryness. Flash chronatography (silica,

el uent di chl oronet hane con ano .

© P 0 Pt GRS - e B P aelegrcarboxylic
10YiRidhethisterd ea---- 171(Mit), np 145-147C. WO

2006/ 008041PCT/ EP2005/ 007592 - 18 - Exanple 20

Using 2-chloromethy}-3-methyl-3H-imidazole-4-carboxylic acid methyl ester
hydrochloride and (2-methoxy-ethyl)-methyl-amine, the title compound was obtained as
light brown viscous oil (92% yield). MS: m/e= 242(M+H").

Example 24
N
“’Or[ ,\)\/N“
N
0 |

2-Dimethylaminomethyl-3-methyl-3H-imidazole-4-carboxylic acid methyl ester

15

Using 2-chloromethyl-3-methyl-3H-imidazole-4-carboxylic acid methyl ester
hydrochloride and dimethylamine (33% solution in ethanol), the title compound was .
obtained as brown viscous oil (85% yield). MS: m/e= 198(M+H").

20 Example 25

HOM r:‘j\/"‘\l"’/ko/
N
o) I

2-{[(2-Methoxy-ethyl)-methyl-amino]-methyl}-3-methyl- 3H-imidazole-4-carboxylic

acid



2- Met hoxynet hyl- 3- net hyl- 3Hi m dazol e- 4- car boxyllc

acid nethyl ester A solution of

2- hydr oxynet hyl- 3- net hyl- 3Hi m dazol e- 4- car boxylic

acid nethyl ester 5 (250 ng, 1.5 mmol) in B
wﬂizﬂ‘h”f"ﬂw* orrnam de (10 m) is subsequently PEUEERE5007592

W th sodi um hydride (71 ng 60%gdispersion in m neral

oil, 1.8 mol) and after 0.5 h with dinethyl sulfate

( 024[7(21]¢{eth&xy&ﬂmﬁph1)ethyﬁ&hﬁb]»hdﬂw&t&—ﬁ’rtﬂiybﬂ.ﬂ-imidazole-@carboxylic

te rature, t VO I ) LAY treated

Ve Stes L 0 B o £ O QRS AR BTRIZE) b e
anithavater (Q.350mband lithépre hedrgride é’é,’n@éﬁé"ﬁ%\f d’?g’iﬁg mmol) af
AUBAUISOPTIAS & abrbi@X tefrpeiabilel THeaeactibt bty the catfatheacidified at

(20, M. 10 each) .and the .c [ U-GRAN a
5dr§é{iﬂw\ﬁ' Bﬂg‘ﬁﬁﬁg{g ﬁlcuar'ﬁff;alﬂdfea‘f e r%%gmev ap0|fgltléeétyef‘({g)%l@[lﬁ.Ci e "
dr ytemed asinoite with bhiws ghiepdy ardysed withod purification. Light
di GM@H@EMWQQ%anmn@).qers:n@khamm@-}ﬁ}.f orded the
title conmpound as ite crystals (42%yield). M
m g5, 185( MrHr Y ra1018 examples 26 to 28 were
3- f?fg{c’hmy 9%%§%r?lﬁhcﬂdﬁz%%#e%§hyl rgﬁgﬁl‘rdr% azolpe- 4- car bo
xypieparedid net hyl ester
2- Chl oronet hy1- 3-nmet hy1- 3H i m dazol e- 4-carboxylic
waci d nethyl ester hydrochl oExdel{ 24 ny, 1 mol) was
di ssolved in pyrrolidine (2.3 m, 28 muol) and
stirred at anbient tenpenﬁ}ur or} the tide conpound
was obtained as light yel QMFZL mn. After 20
evaporation to dryness, thgresidue is taken up in
et hyl acetate and saturated aqueous sodi um carbonate

(20 m) .and the es ,S at.ed. . Th phase

R S e e Ve

and the conbi ned organic layers are %ryed mﬁHh . thyl ester

e gisegi2etime iy kairoragihyl Sympby ki dmidazdle-Jirabexyliepgd gethyl ester,

ChpITREQEHMABIMA S dbtided 28 liglenirown solid (>98% yield by IH-NMR). MS:

diCh|9r§ﬂ§€ ape?nethanol 19:1) afforded the title
eoffHBTME &St ght yel low oi | (61% 25 yield). M5 nie=

224( Mtl -11. Fol I owi ng the general t hod of exanple
21 the conpounds of exanple§”§?§f6?24 wer e prepar ed.

WD 2006/ 008041PCT/ EP2005/ 007592 - 19 - Exanple 22

3- Met hyl- 2- nor phol i n- 4-yl met hyd 3Ht i i dazol e- 4- car box
ylic acid nmethyl ester U§P AN

2- chl or onet hy1- 3- met hy1- 3H/i ni'iawl e- 4- car bOxyl i ¢ add
nmet hyl ester 5 hydrochloride and norpholine, the

title conpound was obtained as light bro sol i d
( >8sthyy —gyr_rolp@-lmhégﬂzzh Wf_iajwlg-grcart?)oxyvm Aol

Using 3—methyl-Z—pyrrolidin-1—ylmethyl-3H—imidazole—4—carboxylic acid methyl ester,
20 the title compound was obtained as brown wax (>98% yield by 1H-NMR). MS: m/e=
208(M-H").

Example 28

O

Ho w/(“\j\/m\)
N
o |

3—Methyl—Z-morpholin-tl—ylmethyl—iiH—imidazole—4—carboxylic acid



Exanple 23 N
2-{[ (2- Met hoxy- et hyl ) - met hybam ncd- net hyl | - 3- et hy1- 3
H i mi dazol e- 4-carboxylic 10 acid net hyI ester Using

“,ég?%zﬂggogget hyl-3-met hyl- 3Hi mi dazol e- 4- car bog}lrﬁpgﬂowgsgz

ter hydrochl ori de and

(2- met hoxy- et hyl ) - nmet hyl am ne,2the title conpound was
obtai ned as |ight brown viscous oil (92%yield). Ms:
m'Usmg34121e(}M*1 mdckpholinxapipteehyRdHlimiddxole-4-carboxylic acid methyl ester,

trEFe c%)‘nr]r%g]ﬁ& QaE (ibraeélgfeﬁ "‘iﬁﬁtjﬂf&m? Hilfd%gg% %eﬁf bAY ﬁ'ﬁm)\’ MS:
Zﬂ@ﬁiéﬁﬁhﬁfhyl 3-net hy1l- 3H—|nﬂdazole 4- carboxylic
acid nethyl ester hydrochloride and di net hyl am ne
(33% sol ution in ethanol), Exdvaple 22| e conpound was

" obtai ned as brown viscous oil (85%yield). Ms: nfe=

10

15

20

25

198( M+Ht ). 20Exanpl e 25 yiN O
2006/ 008041PCT/ EP2005/ 0075 )26(

2-{[ (2- Met hoxy- et hyl ) - met 1| -ém nol - met h341- 3- net hyl -
3H i m dazol e- 4-carboxylic acid nethyl ester (380 ny,

125G MR rhetHAL Lrrding B Ol SBicHabble cdch 5 nl) and
trea?ed mnfﬁﬁMHtegﬁko 39 ﬁi)-gﬁ%hﬁﬁfﬁlun1hydrOX|de

q .
af Hwé ! aﬁ]epéﬁ’ rig_b meth819 -1m1&azoq€g ok ‘t%g?‘gq‘ﬁ%ﬂ’?ﬁ%“’ the title

at ur e Ion m 1€ .
c aompqm¢<§/wmb@allﬁ¢dei@ begwosoidang esed viheydiugde driacteggatign.

and evaporated to dryness. The title conpound was
obtai ned as m xture w th | EkdmplaBehl ori de and used
W thout further purification. Light brown solid (>98%

yield by 1HNWR). NS nig}/%?@&b&JNZEQ

1-(2-Morpholin-4-yl-ethyl)-1H-pyrazole-4-carboxylic acid ethyl ester

1H-Pyrazole-4-carboxylic acid (300 mg, 2.1 mmol), 4-(2-chloroethylymorpholine (822
mg, 4.3 mmol) and potassium carbonate (1.2 g, 8.6 mmol) are dissolved in
dimethylformamide (12 ml) and stirred for 6.5 h at 75 °C. Aftr stnding for another 18 h at
ambient temperature, the reaction mixture was treated with water (25 ml) and extracted
four times with ethyl acetate (25 mi each). The combined organic layers are extracted
four times with water, dryed with magnesium sulphate and evaporated in vacuo. Flash
chromatography (silice, eluent dichloromethane containing 4% methanol) afforded

the title compound as colorles liquid {70% yield). MS: m/e= 254(M-+H™).

Following the general method of example 30 the compounds of examples 31 to 32 were
prepared.

Example 31

N

SO
1-(2-Dimethylamino-ethyl)-1H-pyrazole-4-carboxylic acid ethyl ester

Using 1H-pyrazole-4-carboxylic acid and (2-chloro-ethyl)-dimethyl-amine, the title
compound was obtained as colorless liquid(72% yield). MS: m/e= 212(M+H").



Fol  owi ng the general nethod of exanple 25 the
conpounds of exanples 26 to 28 were prepared.
10Exanple 26 HO N

Wﬁlﬁé ac(lﬂdl &Plngonet hyl - 3-met hyl - 3H- i mi dazol 6475350088502

2 di met hyl am nonet hy1- 3- net hylz8H- i m dalOl e- 4- car boxy
lic acid nethyl ester, the title conpound was

obt ai ned as |ight brown solExkanplz983% yi el d by 1H NWR).
MS: 15 me= 182(M H). Exanple 27 HO O

3- Met hy1- 2-pyrrolidin- |\¥b)}ﬁ3@¥ iyri dazol e- 4- car bo
xylic acid Usi ng ‘/3@“

3-met hyl- 2- pyrrolidin-1-yl fret hyl - 3H i mi dazol e- 4- car b0
xylic acid nethyl ester, 20 the title conpound was
o6 Pyrcbliglin-biybeshy\kelH-pyro@it: 4 cabeiylig ad diethigrester Vs:

me= 208(M 1-1). Exanple 28 N),\ HO 0

3-pth m§ 2rabd1E-AhQoRylit-ayid Bl by(2-cBlokd-athglypytrelidiag dreliithe

Jylic Was\’\‘gmnefasﬁ) OBQASFCH EBORAGP RIS Be= 238(M+H?).

compoun
Example 33

=N
\/Org/k\/“d/

0
1-(2-Methoxy-ethyl)-1 H~i)yrazole-4-carboxyﬁc acid ethyl ester

Using 1H-pyrazole-4-carboxylic acid and 2-bromoethyl methyl ether, the title compound
10, was obtained as colorless oil (67% yield). MS: m/e= 199(M+H™).

Example 34

N

HO
1-(2-Dimethylamino-ethyl)-1 H-pyrazole-4-carboxylic acid

Using 1-(2-dimethylamino-ethyl)- 1 H-pyrazole-4-carboxylic acid ethyl ester, the title

15 compound was prepared in the same manner as described for 2-{[(2-methoxy-ethyl)-
methyl-amino]-methyl}-3-methyl-3H-imidazole-4-carboxylic acid. White solid (>98%
yield by 'H-NMR). MS: m/e= 184(M+H").

Example 35

o Loy

HO

20 Using 1-(2-morpholin-4-yl-ethyl)-1H-pyrazole-4-carboxylic acid ethyl ester, the title
compound was obtained as light yellow solid and used without further characterization.

MS: m/e= 224(M-H™).



-21 - Using
3-net hyl- 2- nor phol i n-4-yl net hy1l- 341 m dazol e- 4- car box
ylic acid nethyl ester, the title conmpound was

' as light brown solid (>98% yield by,
‘f@"%’%g‘“zm( M Ht . Exanple 29 5 HO di e Rlonrsoz
2- Met hoxynet hy1- 3- net hyl- 3H-i mZazol e- 4- car boxylic
add Usi ng
2- met hncy et hy1- 3- met hy| - 3HER2HPE 0l e- 4- car boxyl i ¢
acid nmethyl ester, the title cgnpound was obtained as
brown solid and used wit Syt
characterization. Exanple 30 -'N 10N-o
1- (2- Mor phol i n-4-yl -et hyl )-1H pyrazol e- 4-carbox-ylic
acid ethyl ester 1H Pyrazol e-4-carbpxylic acid (300
ng}*%?@“ﬁﬁﬁﬁ???hlgiwﬁﬁPgﬁ%%f ‘ﬁ%ﬁgholine (822 ny,
4.3 mmol ) and potassium carbonate (1.2 g, 8.6 nHPI)
ar Ushh?gslsb’ﬂ-medm'rmetéivlhﬁéﬂﬂwmhﬁﬁ%fbw@i?‘%ﬁ‘ﬂﬁfﬂr’ e title
5?_15:3 k(llé]rfx S ddQlas SbRiddd @t coldlebs ointifusad withong ffrther dnoicteization. MS:

t 15 apbient tenperature, the reaction m xture
ma§”??€§%¥%ﬁﬁkth water (25 m) and extracted four

times with ethyl acetate (25 m each) The conbi ned
organic layers are extracted four tines wth water,
dryed w th magnesi um sul phate and evaporated in
vacuo. Flash chromatography (silice, eluent

di chl or onmet hane contai ni ng 4% net hanol ) afforded the
title conpound as colorles liquid (70%vyield). Ms:
nm e= 254(MrH+). 20 Foll owi ng the general nethod of
exanpl e 30 the conmpounds of exanples 31 to 32 were
prepared. Exanple 31 N

N- O

1- (2- Di net hyl am no-et hyl ) - 1H pyrazol e- 4- car boxylic
acid ethyl ester 25 Using 1H pyrazol e-4-carboxylic
add and (2-chloro-ethyl)-dinethyl-amne, the title



conmpound was obtained as col orl ess |iquid(72%yieldy—
M5: mien 212(M+l-r). WD 2006/ 008041PCT/ EP2005/ 007592
- 22 - Exanple 32

1-(2-Pyrrolidin-1- yhethyl) 1H pyrazol e- 4-car boxylic
acid ethyl ester Usi ng 1H pyrazol e-4-carboxylic
add and 1-(2-chloro-ethyl)-pyrrolidine, the title 5
compound was obtained as |ight brown oil (65%yield).
MS: mfe= 238(M+H+). Exanpl e283 -N N O

1- (2- Met hoxy-et hyl ) -1H pyrazol e- 4-car boxylic acid

et hyl ester Usi ng 1H pyrazol e-4-carboxylic acid
and 2-bronoethyl nethyl ether, the title conpound to
, was obtained as colorless oil (67%yield). MS. me=
199( MtH+) . Exanpl e 34 HO

1- (2- Di et hyl ami no- et hyl )Claimkspyr azol e- 4- car boxyl i ¢
acid Using

- (2-di net hyl am no- et hyl ) - 1H pyrazol e- 4- car boxyl i c
éci%o ﬂ?ﬂsébgﬁﬂemfﬂéb%ﬁ%1e 15 conpound was prepared
in the sane nannﬁr as described for
2-{[ (2- met hoxy-2t hyl ) -
net hyl - ami nol priethi | 5 3- neuﬁyI-BH-lnldazole 4- car boxy
lic acid. Wi %}‘d*' g% yield by ' HNVR) . MS:

n e= 184( MrHt) . HO 20 Usi ng
1- (2- nor phol i yl - Hpyarizol e- 4-carboxylic
acid et hyl egfer, the title conmpound was obtai ned as
~ light yellow s8lid and used withoutyfurther
whe&le;lracterlzatlon M. me= 224(h4f|?)

| R’ ' is hydrogen or lower alkyt:
-R_‘_‘ is lower alkyl;
| hetaryl is 3+-imidazole-2,4-ciy or 1H-pyrazole-1.4-diyt and
n' | is 1 oré;
and to phamaceutically aceeptabie acid additibn salts thereof.

‘2. Cempounds according fo ctaim 1, wherein the hetaryl group is 3H-imidazole- 2,4~
L diyl. : '

3. Compounds according te claim 2, Whereid_ the compound is

‘2-methoxymethyl- 3-methy!—3H 1m1dazole—4~carboxyhc acid (4—methoxy—7—morphol:n— 4—yl—
.benzothnazol—:?—yi)—amrde

4. Compounds according to claim 1, wherein the hetaryl group is 1F/-pyrazole- 1,4-
diyi.




WD 20061008041PCT1E220051007592 =23 = Exanmpt e 36 =N~
1- (2- Met hoxy-et hyl) 4H pyrazol e-4-carboxylic acid
Usi ng, 1-(2-nmethoxy-ethyl)-1H pyrazol e-4-carbOxylic
acid ethyl ester, the title 5 conpound was obtai ned
~as colorless oil and used w thout further
characterization. Ms: nfe= 169(M 1-11. 24 Cains 1.
Compounds of the general forrmula o' whereinis
hydrogen or |ower al kyl; is2sower alKkyl;

5. Compounds according to claim 4, wherein the compound is
1-(2-methoxy-ethyi)-1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-d-yi-
berzothiazol-Z-yl}-amide. '

‘6. A process for preparing a compound of formula IB as defined in claim 1, which
-process comprises

a) reacting a compound of formula
-~

O

N
S—nNH,

Py
)
' o I
- with a compound of formula

G
O , ),,""OR4 v

to'a compound of formuilg

&

. ‘wherein R®, RY, hetaryl and n have the significances given in claim 1, and

- IB
. if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts.

7. A compound according to any one of claims 1 to 5, whenever prepared by a
process as claimed in claim 6 or by an equivalent method.



hetaryl is 3Him dazole-2,4-diyl or
1H pyrazole-1,4-diyl; and nis 1 or2; and to
pharmaceutically acceptable acid addition salts

t hereof. 2. Conpounds according to claim1, wherein

the hetaryl group is 3Himdazole- 2,4- diyl. a
Conpounds according to claimZ wherein the conpound

i's

. 2- met hoxymet hy1l- 3- net hyl - 3Hgi m dazol e- 4-carborylic

acid (4-nethoxy-7-norpholin-

4-yl benzot hi az01- 2-y1l)-am de. - 4. Conpounds

according to claim1, wherein the hetaryl group is

1H pyrazole- 1,4- diyi. 25 5. Conpounds

according to claim4, wherein the conmpound is

1- (2- et hoxy- et hyl ) - 1H pyraml e- 4- car boxyl i caci d(4net h
08y - A-mysliqamehi pondaiihg obe iz ahbreasdipoihdy bs- @4ling€ in any one of

cifimsA B'5rADR %Wﬁﬁﬂoﬁalﬁ gg%rrogegnd of forrmula 16

as defined in clarm % conprises a) .
reacting a conpound of fornmula wth a conpound of
f 8r nilineedicament SRBRMGNEG Qi Qrf&U!h@ t&ﬁne‘rmﬁo?"ﬂ&ﬁéhgr‘gﬁ?sease

he significances give
Pfansdifd Hopod” w“""f'&ma%#ﬁe@ae BeoRsPierton, Sehizapbieptsy sty
P&B’btiﬁﬁmmﬁom Wiefiritphdepression! IADH D, ydras @a@ERR] Suhdss amphetamine,

co@Qﬂétc%pr?dss%ﬁr?Oi moatlge ca naﬁahocc?sn‘gound %ﬁ%ﬁdl E% L0 anxses

one o [ ai nB enever
hygexig, SehRetia, seigwrai QﬂdGSl@ﬁiabye abuseq of isadisend amhstﬂ'es muscle

relaxants anﬁpsychatics antiepileptics, anticonvulsants and cardiaprotective agents for
coronary artery disease and heart failure.

10. The use of a compaund in any one of caims 1 to 5 for the manufacture of
coresponding medicaments for the teatment of Alzheimér's disease, Parkinson's -
disease, Huntington's disease, neuroprotection, schizophrenia, anxiety, pain, fespirafion
. deficiis, depression, ADHD, drug ‘addiction, such as ramphet_amine, cocaine, opioids;
- ethanol, nicofine, cannabinoids, -or against asthma, a!lefgic responses, hypoxia,
ischaemia, seizure and substance abuse, or is useful as sedatives, muscle relaxants,

- antipsychofics, antiepileptics, anticonvulsants and cardiaprotective agen{s for coronary
- artery disease and heart failure.



26 8. A nedi canent containing one or nore
conpounds as clainmed in any one of clains 1 to 5 and
pharmaceutically accept abl e exci pi ents. 9. A
medi cament according to claim8 for the treatnent of
Al zhei mer' s di sease, Parkinson's disease,

Hunti ngton's di sease, neuroprotection, schizophrenia,
anxiety, pain, respiration deficits, depression,
ADHD, drug addiction, such as anphetam ne, cocaine,

opi oi ds, et hanol , nlco nn $|n0|§ - or agai nst
asthma, allergic ?% @20['%5?56@ AIVER ¢ haenf a,

sei zure and substance abuse, is useful as
sedatives, nuscle relaxqﬂééTRﬂe+lpsychtltlcs
antleplleptlcs anfi con and cardi aprotective
agents for coronary artery disease and heart failure.

He preEBﬁt iRt re%tégqmmnayomé/gém%; f?)f‘ma% aaNEB WHeRIPR!,
f,or the manuf act ure of correﬁgﬁg_ggg)ne i canent's for
e

R w@ep?'éisvwgmm BRehAtbeT araayeral wlger glgepréom
t@bmm tHdUN&tomab aAich thibly aeastach B GsteRRy It €ad;IR3 K hydrogen or

%g pr é@pﬁ[ & nd Xlée%rél' -:lrgitdla%o‘rﬁe%fg—lrﬁ@# rglg‘l-gﬁ&o%i-{id ivl; nis
Tzargteod amisiier 2oanskip pbarmapeusically aceaptrblecicid asidiion ks thereof.

T‘F@éH‘ébPAd%@h&ﬁnaﬁe @&é‘f&ﬁﬁe AstER of A\kﬁe@rﬁ&‘s‘%ﬁeﬁ% ParkfReon's
poxi a, | schaem a, seizure and substance abuse or

: df%ai?s Hpgiingion'sdiseass. pewroprgiestione shizophrgpip.camdety, pain, respiration
dafidits iy a3 6ibn, m&)Hmm&umdlce@t isG&h asadiipheRid, Seains, apiids,

o RO SR R eSS
hmmaem spizesent sulpsiance abuse; @ fart use ab sedativgso oweidle
gggeargﬁgﬁhéﬁcsf Q{ti@bﬂeﬁ c{sl gﬁtlcgﬂl\}ﬁ)sa% Qﬁ@beprd:ﬁ%o‘ea%e agents for

enden ron1eac other are lower alky
cor@m)artﬁw@qegmndd}q@ﬁarlua formtogether with the N
at.omto which they are attacg.a heterocyclic ring; R3
hydr ogep,.or | ower al kyl ;- i |s | ower al kyl ;
,fa:523H-|n1dazoIe 2, 2 s

,~‘~;ts thereof These conpogg* may be used for the
tteat ment of Al zheinmer's di Sease, Parkinson's
di sease, Huntington's di sease, neuroprotection,
sChizophrenia, anxi ety, pain, respiration deficits,.
depression, ADHD, drug addiction, such as
anphet am ne, cocai ne, opioids, ethanol, nlcotlne
(Masukable figirds, or for the treatment of asthma,
al l ergi c responses, hypoxia, ischaem a, seizure and
subst ance abuse, or for use as sedatives, nuscle
rel axants, antipsychotics, ant[eplleptlcs
anti convul sants and cardi aprotective agents for
coronary artery disease and heart failure (No
suitable figure) :



