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Benzot hi azol e derivatives The present invention
relates to conpounds of the general formulas O

' 'R, R2 independently from each ot g
o%eo?’b%f)ﬁyl or -(CH2).-0-1ower alkyl, or fo?‘?}]‘i‘/ﬁfﬁammsm
together with the N atomto whidh they are attach a
het erocyclic ring; R3is hydrogen or |ower allcyl;
Rdis | ower allcyl; hetaryl is
3H iGaseld23®Be- 2, 4-diyl or 1H pyrazole-1,4-diyl; to nis
1 or 2andis 1 or 2; and to pharmaceutically
accept abl e add addition salts thereof. It has
surprisingly been found Bdaasthirtrde dpivmends of general
formulas | A or TB are adenosi ne receptor |igands.
Specifically, the conpounds of the present invention
hav &ha pleseng buentiofrilaies to qoprponedsaf thegereml fermadag a hi gh
selectivity to the Ai- and A3 receptors.

Adenosi nmodul ates a wi de range of $hysi ol ogi cal
functi iyteraging with specifwgc-ely surfrice
recept P porehti al of adenosi

drug targets wg 't reviewed in H98

rel at egNgot h & r uctdr dl}f-yNapd net aho.| :
bi oactf ve] nudeot i des adeno&ine tri pho phate (ATP),
adenosmrpe di phosphat e (ADP) ,mzoorad'e Si ne B

nonophosphate (AMP) and cycl i c adenosi ne :
monophosphate (cAMP); to the biochem cal nethylating

agewher@inadenosyl - L- net hi one (SAM; and structurally
50 Rh&2PARAGEndihig B0m eaQRONSLRWIBOAMELERDN O AHaAky1, or

form together with the N atom to which they are attach a heterocydlic ring;
R’ is hydrogen or lower alkyl;
R* is lower alkﬂ;
hetaryl is 3H-imidazole-2,4-diyl or 1H-pyrazole-14-diy};
16 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
15 good affinity to the Azs-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),

20 adenosive 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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At the energy supply. Adenosine, which is-
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VWherein is hydrogen or |ower alkyl; is |ower alkyl;

hetaryl is 3H i m dazol e-2,4-diyl or _

1H pyrazole-1,4-diyl; and nis 1 or 2 ; and to

pharmaceutical ly acceptable acid addition salts

t her eof , According to a-gecond aspect, there

is provided a process for preparing a conmpound of
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OV\BT grou are dgro
- 4meanfbhonreaif owdicaments 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 based'on the modulation of the adenosine system,
such as Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, neuroprotection,
.schizephrenia, anxiety, pain, respiration 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 disease and heart failure. The most preferred indications in
accordance with the present invention are those, which base on the Ay, receptor

antagonistic activity and which include disorders of the central nervous system, for



The term "heterocydic ring" denotes a saturated

carbon ring systemwhich nay have in addition to the

N atom one heteroatom preferably 0 or N atons.

Exanpl es of such rings are rnorpholin or pyrrolidin.

The term "pharnmaceutically acceptable add addition

sal ts" enbraces salts w th inorganic and organic

adds h as._hvdroch gl a Lfuri
ac'eadm%ﬁo e %t}n%xgor Cpravlegﬁérior ALz glél{r]:iag &%egsremgei‘tgfn JeltebdiVe d‘i?sorders,
f undarg adldixtoy, newropiatectidul andRegkinson’a disese asoweH amJ@H@dd '
tartaric acid, nethane-sulfonic add,

p-tol uey &J?M# tgﬁlf?st nggctQﬁQe it vrhéd%gmﬁounds%?the Er{e?aﬁ rmgl
conpounds of”the present application are corpounds
formula IA. Mre spgcifirally, preferred are

conpounds, wherein etﬁryl is 3ki-mdazol e-2, 4-diyl,

for exanple the f wwgi conppounds: 7

2-{[ (2- met hoxy- et ) i nol-- et hyl I - 3- met hy1

-3H i mi dnol e- 4- car. xylr@.aoo”" ot _
(4-nethoxy-7-norﬂgbl n-4-vyl - benzé%hla201-2-y1)-an1de,
" 2-di rnet hyl am no 1- 3-met hyl- 3H i m dazol e- 4- car box:
ylic add (4- nethoxy 7- IB :
magteh@h i N- 4- yl - benzot hi azol - 2-y1) - ani de, :

3- et hyl- 2- nor phol i'n- 4-yl met hyl - 3Hi mi dazol e- 4- carbox
-ylic acid (4-methcory-7- .
nﬁ?phbﬁﬂnﬂdgyhobEmmoﬁhﬁazol 214) - anlde or

3-net hyl-2-pyrrolidin-1-yl methyl- 34 i ni da7ol e- 4- carbo
xyllc add (4- net hoxy-7-

¥ pholsi lewer-afiyl:benzot hi azol - 2- y1) - ani de. “Furt her
preferred are conpounds fromfornula:|A wherein
Pg;gr IS, 1H_péﬁgZO|%%-i#%k ky1£%%1a 3np|e t he o
1-(2- pyrrolldln 1-yl -ethyl) - 1FprrazoIe 4 carboxyllc
aci d (4 2hoxy 7- nmor phol i n- 4-

yI'- benZot Hidwl- 2- y1) - ani de,

1-(2- dlnethylanrno et hyl’) - 1H pyr azol e- 4- carboxyllc

%ﬁ@ﬁ:ﬁgﬁﬁl azo T%H-gr%ag‘ﬂle ddaddttron salts thereof

1 (2- nDrphoI|n4 yl -ethyl) - 1FprrazoIe 4- carboxyllc

: ad d beﬁ%%?)t %f‘ Seﬁoﬁafgeg{#harg is prv(bied a process for préparing a compound of ~
2%5%19%&4&5@-&/3@3Q&ﬁélﬂﬁ&ﬁ&l{)mmﬁzes— Preferred
conpounds of the present application are further
conpoungs, & A 85 dAa bBorVis € specrflcally preferred
are conmpounds, ereln hetaryl is

3H i m dazol e-2,4-cliyl, fqgr exanple the follomnng
conpound: ~N

2- met hoxynet hy1- 3- net hy 1 RTﬁﬁzole 4- car bOxylic
acid (4-nethoxy-7- nnrphoI|n5 _

4-yl - benzot hi azol - 2-y1) -@rryde. Furt her preferred
are conpounds from for I, mherern hetaryl is

1H pyrazol el, 4-di yl, for‘%xanple tthe follomrng
- wdhpegngeund of formula



1- (2- net hoxy- et hyl ) - 1H pyrazol e- 4- car boxyl i c acid

(4- met hoxy- 7- nor phol i n- 4-yl benzot hi azol - 2-y1) - am de.
10The present conpounds of forrmulsa |A or IB and
~their pharmaceutically acceprabl e salts can be
prepared by nethods known in the art, for example, by
processes descri bed bel ow, which process conprises a)
reacting a conpound .of formula Il 15 with a
conpound of - fornul a A wherein le, R2, R3,
hettar ybmamehdrof Fawelat he si gni fi cances gi ven above, WO
2006/ 008041PCT/ EP2Q05/ 007592 - 7 - Or a) reacting a
conpound of formul § - :

3

e
o7
- wherein R RY, hétaryl and n have the significances given as defined above, and

it desiréd, Qonverﬁng the 60mpounds_ qbtained into pharmaceutically acceptable add

addition salts.

| 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.



,-NN2 Il wth a conmpound of formula CI 50)n-OR4 nr

to a conmpound of formula TB whereinR2, R3, hetaryl

and n have the significances given above, and,

if desired, converting the cefpeunds obtained into
pharmaceutically acceptable 10 acid addition salts.

In Exanples 1 -9 the preparation of conpounds, of

f or nul BefridanspTBids of Gepresdnberpliciiopgreompenids of fPﬁféula IA.

st heRin tarf s AFRYmilgrole-2,4-diyl, for
vk g%daﬁg%%r %@feﬁe@&@ ds rflfis ole v,

: prepar ng to net’hods known in the art.
| s PraaRR lovwens CBRPBEUs of fornulas IA and IB The
|nterrred| ate

7- @#ﬁaahﬂhomahﬂ}rmmymgkwﬁwﬁz%wﬁﬁhﬂﬁ inpidggolef-Frsboxylic
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morp holin-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.



To a solution of
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in 5 tetrahydrofurane at about -70C is added a

ve@ bddkhseps10f tert.butyllithiumsolution in pegtraissesngses -
the suspension is warned to about -30C. At this line,

a solution of a correspondlng he taryl - carboxyllc add

phenyl _ester (in an to for

t et rahy Bﬁf‘ﬁffiﬁlrcgﬁﬁ’ot‘%‘gé’gg%@‘%ﬂﬁa ﬂ]@aqﬂwe%x cogpoppds pf formula
f OrIBﬂMOtttspéaﬁtah)t preforednenpepatndsevheTtie hcteetbts ﬁHﬂmldazoie -2,4-diyl,
ntﬁgqgg {ﬁm%ﬁ%g ﬁbﬁﬁnurated ammoni um chl ori de

solutlon ethyl acetate and the forned

pr gCi p tat e coI ﬁcﬁd% ; 8%{? k" ed ﬁg?%pgp 46 eth&y_ﬁ{morphOhn“

toﬁmwﬁda)ﬂmﬁzoi—@mlﬂbmmdé"B may be prepared in anal ogy to
t he above nentioned nethod, using-

4 et h Pﬁﬂh&}ﬂg&[@mm &b:nﬁm)ﬁﬁdéﬁdﬁ GirfinhA8] whkrgih Aetmiyhie 1 Hlpyrazole-

C enyl ester (in
jr‘io%}?la %eﬁﬁ?pﬁ%ﬁ‘ﬁ?)%) nglcgg'lpgltulp%n and purl f| catl on of
the compounds I sol ation an purlfl

corplBuneboangbyl i ErmEEPares in P Sl TRAE g‘é“ &yl

ef begdodtazol-b-yileshided, by any suitable separation or
purification procedure such as, for exanple,

giltr aﬁl‘h@?rapegﬁgwrﬂﬁd Q.Pe)f fgﬁ%ﬁ;aé}klok 2P4rd0feir ﬁﬂﬂrﬂ%&uncaﬂy acceptable

chrona yer hr omat o
t hisdltecpm heprepted B *i&rlﬁ’g? 3 s Ar0F N Pl Py processes described
hl@Eoﬂtﬁﬁﬁﬂpﬁxhkﬂ@hﬁnﬁhtonatography or a conbination
of these procedures. Specific illustrations of
swtabgﬁe?ﬂaggggh?@uﬂ}q%r%kaatl on procedures can be
had by Tre nce to the preparati ons and exanpl es
herei n bel ow. However, othe§/eqU|vaIent separation or
i sol ati on procedures Could of course, also be used.
25Sal ts of compounds of f | A or The
conmpounds of fornulas I A de basic, for
exanpl e in cases where the esPdue R contains a basic
group such as an aliphati aromati c am-ne noiety.
In such cases the conpounds ¢f formula | may be
converted to a correspondi Yy acid addition salt.
30The conversion is acconplished by treatment with at
eas a st0|e¥ ﬁpe i c amount of an appropriate acid,
sugﬁ ASOMPAraLH ‘8 ??% aci d, hydrobronic acid, sulfuric
acid, nitric acid, phosphorlc chd and the I|ke and
organi c aci ds suchas aciet | gha®y d, propionic acid,
glycolic acid, pyruvic -’IoaMc‘-llc |d mal i c aC|d
mal oni ¢ acid, succinic aCIo &1 WO
2006/ 008041PCT/ EP2005/ 007592 - 9 - funﬁh c acid, .
tartaric acid, citric acid, benzoic acid, cinnamc
acﬁ;hc&ggyﬁahbpﬁﬁggh nmet hanesul f oni ¢ aci d,
et hanesul foni ¢ acid, p-tol uenesul fonic acid,
salicylic add and they+ike. Typically, the free base
is dissolved in an inert organi c sol vent such as
di et hyl ether, ethyl agetatie, chifor of orm et hanol or
met hanol and the Ii and tyhe/ @chd add d inab
sinilar solvent. The It enpergt ux® s TB| (Nt ai ned
between 0 C and 50 @NJhe resul ting 'salw?precipitates
spont aneously or ma b brought out of solution wth
a | ess polar solvent® The acid additi ol salts of
the basi ¢ conmpounds of fornulas IA or IB may be
COPYUGERGY, RORY REAPEAPS RARH WprifcBkebanaiabbye
treatnment’ wWth at ‘[ east a stoichionetric equival ent
of a suitable base such as sodi um or potassium
hydr oxi de, potassi um carbonate, sodium 10
bi car bonat e, ammoni a, and the |ike. The
compounds of fornulas IA or TB and their
pharmaceutically usable addition salts possess
val uabl e pharmacol ogi cal properties. Specifically, it



15The conpounds were investigated in accordance with
the test given hereinafter. Human adenosi ne An

recept or The human adenosi ne Am receptor was

W& sRERisaant |y expressed in chinese hanster auanwp2005/007502
(CHO) cells using the semiki forest virus expression
system Cells were harvested, whshed tw ce by
centrifugation, honbgeni sed and agai n washed by 20
ceptrifugation. The final washed nmenbrane pellet was
suspended in a Tris (50 mV) buffer containing 120 nmM

NaCl , Ka, 2 d 10 MM Myd 2 (pH 7. 4)
(buffesf%\c/.lmgr%‘é%%rgi\—drj“g%&%‘é’g%l (Dionisotti et al.,
1997, Br J Pharmacol 121, 353; 1nM binding assay was

carried out in 96-well plaffes in the presence of 2.5
jig of menbrane protein, 0@ g of Ysi-poly-I-lysine

SPA beads and 0.1 U adeno deai-nase in a final 25
vol une of 200 pl of buffer Ron- speci fi ¢ bi ndi ng
was defined using xanthin 1 ne congener ()CAC, 2
pM . Conpounds were test eﬁﬁn 10 concentrations from
10 pM- 0.3 nM Al assays e congycted in
duplicate and repeated at |least two tines. Assay

pl ates were incubated for |hour at roomtenperature
betwith e compendefdarmh and then bound Iigand

determ ned using a Packard Topcgunt scintillation

counter. 1C 50 val ues @pre al cul ated using a
Qg

non-|linear curve fitting—p am and Ki val ues
cal cul ated using the CHéng-Prds3ostORguat i on.
The pKi val ue of caonpounds of the present application
are in the raaﬂyeo 8.8 to 9.4. The preferred
5“1 .

colfTRROUEf 8 >9.0. WO

20061008041PCT/ EP2005/ 007592 - 10 - Exanple No. h
(PM Exanpl e~-No~~hA2 ¢PIQ 1 93 6 9.1 2 9.2 7 9.0

. N\>_H \
N ° 0();—0R"-
ol

wherein R}, R%, R®, hetaryl and n have the significances given above, and,

A2
3

IB

if desired, converting the compounds obtained into pharmaceutically acceptable

10 acid addition salts.
In Examples 1 -- 9 the prepération of compounds of formulas IA and IB is described
in more detail.

The starting materials are known compounds or may be prepared according to methods

known in the art.

15 - Preparation of cdmpounds of formulas IA and IB

The intermediate 7—(iﬁorpho]in—f}—yl)-4—meth0xy—benzothiazol—2—ylamine may be
prepared according to methods disclosed in WQ01/97786. The preparation of



9.2 89.448899.3529.1 The conpounds of

formulas A or TB and the pharmaceutical ly acceptabl e

salts of the conpounds of formulas IA or IB can be
‘wgzﬁgmgﬁipedlcanents e.g. in the form of PCT/EP2005/007592

armaceutical preparations. The pharnmaceuti cal
preparatlons can be admnisteréd 5 orally, e.g. in
ated tabl

oAt SE LRt S andiBRLEH AR RS bAERT 8k dherically
sdspeh%hoﬁ%OUWﬁ@@édn1nlstratlon can, homever, al so be
effected rectally, e.g. in the forn1of suppositories,
p&bﬁﬁb&ﬁéﬂdfﬁnuﬁﬂi&&i n the formof injection
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processe tical nert
5 otetrhydiaiveancaf st 0o aflﬁ%d?b ek 5 iR Sehuon in
p bé{tﬁﬁc@utthé:ﬁdsp@mﬁ avadrined $o aHoRC {3098 At ﬁas Nms,taasphthoo ofa

Ao XRLIMES IS Mo BBlcfa &Bﬁgﬁegc(lﬁasm@% fehnSla3A) b5

c bl e it e ead e HIBE ¢ SHTEL ISt dhghLpBaGogRfemperstuce.
haté r&&hcﬂimﬁaﬂ@ ﬁﬂﬁdd{ee svithSuutabl anmaniviveddoridesoleés, followed by

10 \Aégbggacgste ang%l‘lfl Cﬁ%htaﬁl?arte ﬁ’ééﬁf@i’{e dr}ég gﬁ‘& i €edQh l:énventlonal

ats, sem-s and po yol s and t
InwenﬂDependlng on the nature of the active 15
substance no carriers are, however, usually required
i Cobhusdsd faindolt gel ati ne capsul es. Suitable
carriers for the production of solutions and syrups

€ C&g tlﬁ?é@??ﬁ)ﬁnul\ﬁ@ﬁ fla b@@fe)ﬂ@x'ea in ﬂ'la}b%? tOthe avRg eieatibied

m?t qdopsu&%w 'xy ;IP%I% PF]'(I) I er goleyﬂ?xgoes fItar?é h&gryl—

15 T adrboxydiendid phewl ehten (xnlanaiug)dmpfm‘wld# §V)and the i ke 'The
phar maceuti cal preparations can, noreover, contain

Pr eg@lavish Lﬂcﬁﬁgrifﬁﬁﬁ&b&ﬂt};@&ﬁﬁpm&% stabilizers, wetting
agents, emulsifiers, sweeteners, colorants,

f l a Sé){ ant gﬁd é@rllfgéuénoéf M@Edﬁ%ﬁnﬁ?&&ﬁ@%k&ia@! &3&He@ herein can

nts. or troxid 41
b effsbit i Reirsd,y RHBUHEPIeHBFS o PRSI o BIChseuch a5 for
S i 6 GiSation, extraction, crystallization, column chromatography, thin-layer

20 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
examples herein below. However, other equivalent separation or isolation procedures

could, of course, also be used.

25 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.

30 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,



Medi canent s contai ning a conpound of forrmulas I A or
TB or a pharmaceutically acceptable salt thereof and
a therapeutically inert carrier are also an object of
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25  volume of 200 pl of buffer A. Non-specific binding was defined using xanthine amine
congener (XAC; 2 pM). Compounds were tested at 10 concentrations from 10 pM - 0.3
nM. All assays were conducted in duplicate and repeated at least two times. Assay plates
were incubated for 1hour at room temperature before centrifugation and then bound
ligand determined using a Packard Topcount scintillation counter. ICsq values were

30  calculated using a non-linear curve fitting program and Ki values calculated using the

Cheng-Prussoff equation.

The pKi value of compounds of the present application are in the range of 8.8 to

9.4. The preferred compounds show a pKi > 9.0.



1 167 100 ng 100 30 6 30 1 167 500 ng 500 150 30 150
1 831 1. Conpound of fornmula |I 2. Lactose Anhydrous
DTG 3. Sta-Rx 1500 4. Mcrocrystalline Cellul ose 5.

wd\%g@@&hhm Stearate Total 5 ng 5 125 6 30 1 11@17@1’2005/007592

- 10 -
Example No. hA, (pKi) Example No. hA; (pKi)
1 . 9.3 6 9.1
2 9.2 7 9.0
3 9.2 8 94
4 8.8 9 9.3
5 S.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

5 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,

10  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

15 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,
20 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
25 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



WO 2006/ 008041PCT/ EP2005/ 007592 - 12 -
Manuf acturing Procedure 1. Mx itens 1, 2, 3 and 4
and granulate with purified water. 2. D{]y tgj(;:
at 50C. 3. Pass the granules throu EP2005/007592
“?u@?‘g 0Ig‘gurri [1ing equipnent. 5 4. ,f\dd item5 and m x
for three m nutes; conpress on “dlsuitabl e press.
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adming?ratjon form together with one or more therapeutically inert carriers.

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
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,
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.

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
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
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



Compound of forrmula I 5 25 100 500 lo 2. Hydrous
_Il__alct oie 159 123 148 3. Corn Starch 25 35 40 70 4.
alc 10

WO 2006/008041 PCT/EP2005/007392

12 -
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

5 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
10 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

15 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

20 limit 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

25 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

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



15 10 25 5. Magnesium Stearate 1 2 2 5 Total 200
200 300 600 15 Manufacturing Procedure 1. Mx itens
1, 2 and 3 in a suitable mxer for 30 mnutes. 2. Add
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Sul e capsul e. The foll ow ng preparation
exanples illustrate the inventi®n but are not
intended to 20 Iimt its scope.
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

5 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

10  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-
15 231°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-
20 4-ylmethyl-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

25 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-
30  yl-benzothiazol-2-yl)-amide
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l1c ac t oxy- 7-
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obtai ned as off-white solid (76% yield). Ms: nie:
457( M+1-1t), np 255C.
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white SO|Id (1396y|eld) MS: mie= 457( Mt1-14), np
190-192C. Exanple 6 5 .
1- (2- Di et hyl ami no- et hyl ) - tlrpediatesn| e- 4- car boxyl i ¢
acid (4-nmethoxy-7-norpholin-4-
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1- (2 Mor phol i n-4-yl -ethyl)-1H-pyrazol e- 4- car boxylic
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ylachegeaiiRb@zol - 2-y1) - am de Usi ng .
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white crystals 48@6yie|d). : = 418(MtH), np
242-245C. WD 2006/ 008041PC€’/‘/§%9?0‘85/ 007592 - 15
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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



NL/ A,NO0O
2-11(2- Met hoxy- et hyl ) - net hyl - am nol - met hy11- 3- net hyl -
3H i mi dazol e- 4-carboxylic 5 acid phenyl ester To a
solu%i n of .

‘ng%ﬁi%%ﬁﬂnethoxy-ethyl)-nethyl-aninol-ethyl%gqggﬁﬁwg?mz
ol e-4- carboxylic acid (467 ngs-1.54 nmmol ) and pheno
(145 ng, 1 54 mmol) in dinmethylformam de (8 nl) was
agde@g 3UREBRA-RmeRhobh-40Gnathgled Aiimitazaé-4 4arboxylic acid, the title
di_ et hyl.ar ni popyki di o Qiel38. MG Qh b= .
bf%%g?I%%ﬁ??%?g%ﬁﬁ%%ﬁ%%p%§%H%%¢QF%ﬁhexéf%uggggﬁgéghat
(790 ng, .70 mmol ) in ding%%z%%gﬁﬁanide (8 m)
foll owed by triethylam ne . , 4.6 mmol ). After
48 h at anbient tenperature, the reaction mxture is
treated with saturated agueouy nnﬁﬁ}un1chloride (25
m ) and extracted threéiﬁf’ i ethyl acetate (25
m each) The conbi ned oFganPc llayers are dryed wth
magnesi um sul phate and evaporated to dryness. Fl ash

s CBNORNOLLARSMIA-$ylrhGRyl-3]-18idhz o164 dirbbkylie actd phatybester
cont ali hi ng 4% net hanol) afforded the title conpound
as, col,or| ol | 5% V] oy MS; er it
ST v e At e
c omppendsvas bt ‘éfS’WmPﬂt(%z%B‘eWS-r%&ﬁ?’éﬁﬁ A .ﬁb?anm e
11 20
2- Di et hyl am nonet hy1- 3- neEtmydpl8H i i dazol e- 4- ¢c3r bOxy
lic add phenyl ester Using
2-di nmet hyl am nonet hy1- bhy Tﬁtb}q}dazole-4-carboxy
lic acid, the title co un S Obtai ned as |ight
brown wax (43%yield). V5. fie= 260(M+H+). Exanple 12
25

10 31NRiDiykdFlaminglatiy]) iFipyarale-rarberplicarid pkemid esietc ar box
ylic acid phenyl ester WO
2916100804k} 1 Eite D&)A A5P2azole-4-carboxylic acid, the title compound was

obtained as colorless liquid (56% yield). MS: m/e= 260(M+H™):

15 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 .
D
o

20 1-(2-Methoxy-ethyl)-1H-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").



- 16 - Using
3-net hyl- 2- nor phol i n-4-yl net hy1l- 341 m dazol e- 4- car box
ylic acid, the title conmpound was obtai ned as
@i@%{)ﬂ%&i wax (40%yield). Ms: nfe= 302( MrHprppyp05i007502
anple 13 5

3-Methyl-2-pyrrolidin-I-ylmethyy-3Him dazol e-4-carbo
xylic acid phenyl ester Using

3-met hyl - 2-pyrrolidin-| -yl sample-13H- i M dazol e- 4- car bo
xylic acid, the title conpound was obtai ned as brown
oi | (22%y|eld) VS: mQj-Z b Exanple 14 N O
10 1-(2-Di et hyl am no- et h %ﬁ\@\‘e%-carboxylic
aci d phenyl ester Using

1- (2-di net hyl am no- et hyl) - 1H- P)razol e- 4-car boxylic

ac Qrgsfmq il eayl 888
Il%g?eéﬁ 3,}9%3 %ﬂl eg&%gd(: h@& arr% le 15
rctit Q 15

1 “borsgrpabrpmey AT 3%&11&;%0562% faéba?fﬂm PG e compound
sacwab dqhindimed as Eghtaelldyssotid (39 % yield). MS: m/e= 247(M-H* ), mp 54~58°C
1- (2-norpholin-4-yl-ethyl)-1H pyrazol e-4-carboxylic
acid, the title conpound wasampleaisned as white solid
(33%yield). Ms: nkt: 302(|\/H 1+), nip 73-76C

Exanple 16 orCN. nh_r-0
1- (2- Met hoxy- et hyl) - 1H-p Mcar boxylic acid
phenyl ester Using,

1 (2 met hoxy-et hyl ) - 1H pyrazol e- 4 car bOxyI ic acid,
I(}rl)%&yﬁ gyﬁ%c?aﬂa)%ened oxyﬁc acu{ mgtﬁsl o!er hy(cé'écmonde

A solution of 2-hydroxymethyl-3-methyl-3H-imidazole-4-carboxylic acid methyl ester

10 (250 mg, 1.5 mmol) in ethyl acetate/methanol 6 ml, 1:1) was converted to the
hydrochloride by usage of an excess of an etheral solution of hydrogen chloride. After
evaporation, the light brown residue was treated with thionyl chloride (1.1 ml, 15 mimol)
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



WO 2006/ 008041PCT/ EP2005/ 007592 - 17 - Exanple 17
2- Met hoxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxylic
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3am£1hWed3ri-lb'acm, dixzre$iductalearnipor yilhvlelcme P8y andewaterr (20 ml)

Fadmd Bh%sgs éedaﬂfi a oﬁﬁ phATR) @%P.—M% thit8with h ethyl acetate (20

corres 0

heashband the gorg gf%‘ef g@rgg gqrs ilrsgi)gg t?l &agg&amﬁ sul?gfetaga evaporated
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yield). Ms: mea---- 171(Mit), 145-147C. WO
2006/ OO8041PCT/ EP2005/ 0075@@11113161@
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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.
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2- Met hoxynet hy1- 3- net hy1l- 3Hi m dazol e- 4- car boxyllc
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ester 5 (250 ng, 1.5 mmol) in
dlnethylforrnan1de (10 M) is-subsequently treated
wi th sodi um hydride (71 ng 60% di spersion in mneral
oil, 1.8 nmmol) and after OESathplizZh di nethyl sulfate
(0.17 m, 1.8 nmol ). After 1 h at anbi ent
tenperature, the volatile co E;E§ are renoved in
vacuo, the residue taken.- /n\et accetate (20 m)
and water (20 nl) and the ha?es separated. The
aqueous phase is extracted twice with ethyl acetate
(20 M 10 each) and the conbi ned organi c | ayers ar
d By elelthyl-2 marplyelost-yimethil 35 midarelect sasborliesrid gethyl ester
dryness. Flash chromatography (silica, eluent
diggsMeor aneﬂohﬁ:aﬁ,deqmtayimmgma%om ‘bahatylic adid orthybestene
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3-(ves%yield)- Mormb H4PMAEY) et hyl - 3H- i mi dazol e- 4- car bo
xylic add nethyl ester

2- Chl or onet hy1- 3- net hy1- 3HExammla2 8l e- 4- car boxyl i c

acid nethyl ester hydrochloride (224 ny, 1 nmol) was

di ssol ved in pyrrolldlne ) and

stirred at anbient tenp %aﬁa- &T/awgnotlde compound
was obt ai ned as Iight yeblo oil 45 mn. After 20
evaporatlon to dryness, the residue is taken up in

eth acetate and turaIe us so e
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Isacﬁb&hftaﬁlteexértvw ce with ethyl acetate (20 m each)
and the conbined organic layers are dryed with
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224( M+l -11. Foll owi ng the general nethod of exanple
21 the conpounds of exanpl gxampletza 24 were prepared.
WD 2006/ 008041PCT/ EP2005/ 007592 - 19 - Exanple 22

3- Met hy1l- 2- nor phol i n-4-yl neth 3H{i m dazol e- 4- car box
ylic acid nethyl ester Usi S N~

2- chl or onet hy1- 3- net hy1- 3H{ ni Yawl e- 4- car bOxyl i ¢ add
nmet hyl ester

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

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").

Example 25
N
HOM »\/N"/\O/
N
s} I

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

acid



5 hydrochl ori de and norpholine, the title conmpound
was obtained as light brown solid (>98% yvyield). M5
ne= 240(M+Ht ). Exanple 23 N

2- 2- Met hoxy- et hyl ) - met hybam ncd- net hyl | - 3- hyl-
nggﬁ d4%3bl e- 4~ carboxylic 10 acid nethyl estSFgﬁéﬁﬁﬁm%ﬁn
2-chloronet hyl- 3-net hyl- 3H i m_ggzol e- 4- carboxylic add
nmet hyl ester hydrochl ori de and )
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2- oronet hyl-3- met hy1-3H- | -4- SR Bax¥hivound wa
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obt, AIWRad@E-REPMEd B SHQUBIRYI MS:(REY2s(M-8)). M5: nl e=
198(M+Ht ). 20Exanple 25 N WO
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3Hpieparédhzol e- 4- car boxylic acid nethyl ester (380 ny,

1.58 mmol ) were dissolved in nethanol (4.5 m) and
wtreated with water (0.39 n Exampde 26 t hi um hydr oxi de

nonohydrate (80 ng, 1.89 mmol) and stirred for 18 h

at anbient tenperature. The r tign mxture is the
carefully acidified at 5 & “hydrochloric acid
and evaporated to dryness. glheftitl e conpound was
obtained as m xture with lithiumchloride and used
wi t hout further | figati,on .Light, br . {d (>98%

i tho : N ts, SR4d
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Using 2—dimethylaminomethyl-3-methyl—3H~imidazolc-4—carboxylic acid methyl ester,

the title compound was obtained as light brown solid (>98% yield by 1H-NMR). MS:
15  mie= 182(M-H").

Example 27
O
How/[ »\/ N
N
o |

3—Methyl-2—pyrrolidin-l—Yhneﬂ'lyl—SHuimidazole-Ai-carboxylic acid

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



Fol  owi ng the general nethod of exanple 25 the
conpounds of exanples 26 to 28 were prepared.
10Exarrp| e 26 HO N
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lic acid nethyl ester, the title conpound was
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m e= 208(M 1-1). Exanpl e,@8 JN\ KO 0
3- Met hy1- 2- nor phol i n-4-yl 1)\3’H-| m dazol e- 4- car box
ylic acid WD 2006/ 008041FCT/ EP2005/ 007592 - 21 -

2-Methoxymethyl-3-methyl-3H-imidazole-4-carboxylic acid

Using 2-methoxymethyl-3-methyl-3H-imidazole-4-carboxylic acid methyl ester, the titie
compound was obtained as brown solid and used withoud further characterization.

Example 30

O :
YQ/”‘/\N\/\\\/O
N0

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
-0

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").
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2- Met hoxynet hy1- 3- net hy1l- 3H i mpdazol e- 4- car boxylic
add Usi ng

2- met hncynet hy1- 3- net hyl - 3Bxampldd2 ol e- 4- car boxyl i c
acid nmethyl ester, the title conpound was obtai ned as

brown solid and used mﬁthgg%[i&rt
AR

characterization. Exanple

1- (2- Mor phol i n- 4-yl -et hyl )2 1H pyr azol e- 4- carbox-ylic
acid ethyl ester 1H Pyrazol e-4-carboxylic acid (300
o - (22Pirratidhint- ) -yl-dthyR-1&Rporavtst hrgdrhorytip pdd pthed 822 ny,
4.3 mml ) and potassium carbonate (1.2 g, 8.6 mmol)
angsish 53 QhMedle-ucafioRpichyidfand IepicHierd-dBylHpyrralidine, the title

tirred 5 h at. 7 08, R LoL- Fgib
s Jgofpentnd doeshipaf S paihapi 0 oG B8 b0 ZRADED,

was treated with water (25_m) Fnd extracted four
times with ethyl acetate (¥52RPledich) The conbined

organic |layers are extracted fqur tipes with water,
dryed with nagnesiun1suPpHa%egggg/evaporated in
vacuo. Flash chromatographyg(silice, eluent

di chl oronmet hane contai ni ng 4% net hanol ) afforded the

title conpound . as,colorles Liguid.:70%yield). M
m %@‘%g‘("wﬁbﬂ)'éﬁpﬁéﬂhﬁ “?fé”’?’ﬁé: a‘é‘g ﬁ‘g“ Lt hod of
exanpl e 30 the conpounds of exanples 31 t 2 re
p rlégg?.g b}d]-_py@dgﬁfc@gbgqyliq acid and 2-br£oethyl methy? et:}%ler, \ﬁ'ﬁ title compound

10 \FyBhs obtained as colorless oil (67% yield). MS: m/e=: 199(M+H™). _
1- (2- D met hyl am no-et hyl ) - 1H- pyrazol e- 4-car boxylic
acid ethyl ester 25 Using %g&ﬂﬁkggole-4-carboxylic
add and (2-chloro-ethyl)-dinmetnyl-amne, the title

conpound was obtai ned as colenless |iquid(72%yield).
MS: mien 212( M+l -r). %,@th{
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 Lhom(y

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: mie=224(M-H™).



WD 2006/ 008041PCT/ EP2005/ 007592 - 22 - Exanple 32
1-(2-Pyrrolidin-1-yhethyl)-1H pyrazol e- 4-carboxylic
acid ethyl ester Usi ng 1H pyrazol e- 4-carboxylic
-(2-chloro-ethyl)-pyrrolidine, the j

v@(g%%)%gd%o was obtained as |light brown oil (6 21;”%}2?%5097592
MS: me= 238(MrH+). Exanple 332N N O

1- (2- Met hoxy- et hyl ) -1H pyrazol e-4-carboxylic acid
ethyl ester Usi ng 1H py¥a#wlse’d- car boxyl i ¢ aci d
and 2-bronoet hyl methyl ether, ,the title conpound to
, was obtained as col orl e@sﬂg@“}q\(ﬁ?c% yield). Ms: nle=
199( MrH+) . Exanple 34 HO 4 '

1- (2- D net hyl ami no- et hyl ) - 1H pyr azol e- 4-car boxylic

aci d Using .

1- A2 Msthensath-HE-parrgte - ERIsi e- 4- carboxyl i c
acid ethyl ester, the title 15 conmpound s pr eﬁlar ed

i nUsing, ls@methmnyrethyixd Fpmatolenbaarbepylic acid ethyl ester, the title
£- {:(ILWI(I SUTRLR % BeaSicA ¥ dalorless oil and used without further characterization. MS:
met hyt - am hal.- met hyl | - 3- net hyl - 341 m dazol e- 4- car boxy
T ek i M e sol i d (>98% yield by ' HNVR). MNB:
m e= 184( M+tH+) . Exanple 35 HO 20 Usi ng
1- (2- nor phol i n-4-yl -ethyl)-1H pyrazol e- 4-car boxylic
acid ethyl ester, the title conpound was obtai ned as
light yellow solid and used w thout further
characterization. M5: me= 224(Mfit). WO
20061008041PCT1E220051007592



- 23 - Exanple 36 -N
1- (2- Met hoxy-et hyl) 4H pyrazol e- 4- carboxyllc acid

Usi ng, 1-(2-methoxy-ethyl)-1H pyrazol e-4-carbOxylic
acid -ethyl ester, the title 5 conpound was obt ai ned
as colorless oil and used w thout further
characterization. MS. nie= 169(NL1-11. 24 Cdains 1.
Compounds of the general forrmula o' whereinis
hydrogen or |ower alkyl; is24ower alkyl; hetaryl is
3H-i mi dazol e-2, 4-diyl or 1H pyrazole-1, 4 diyl; and
nis 1 or2; and to pharmaceutically acceptable acid
addition salts thereof. 2. Conmpounds according to
claim1, wherein the hetaryl group is 3Him dazol e-
2,4- diyl. a Conmpounds according to claimZ wherein
t he conpound is Claims

1. Compounds of the general formula

R3

N
54
N
. ‘
| 1B
wherein
R’ ' is hydrogen or lower alkyt:
-R_‘_‘ is lower alkyl;
hetaryl is 3H-imidazole-2,4-diyl or 1H-pyrazole-1,4-diyt; and
n istor2;

and to pharmaceutically acceptabie adid addition 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— 4yt _-
benzothnazol—:?—yi)—amrde

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



. 2-met hoxynet hy1l- 3- met hyl - 3K T i dazote-4-carboryttc—
acid (4-nethoxy-7-norpholin-
4-yl benzot hi az01- 2-yl)-am de. - 4. Conpounds
according to claim1, wherein the hetaryl group is

- 1Hpyrazole- 1,4- diyi. 25 5. Conpounds
according to clain14, wherein the conmpound is
1- (2- met hoxy-et hyl ) -1H pyram e- 4- car boxyl i caci d(4neth
oxy- 7-nmor phofin-4-yl - benzothi azol - 2-y1) - am de.

~ 6. A process for preparing a conmpound of fornula 16
as defined in claim1, which process conprises a)
reacting a conpound of formula wth a conmpound of
formula to a conpound of formula We-' I B wherein R3,
R4, hetaryl and n have the significances given in
claim1, and if desired, converting the conpounds

oby. abpRfodk %c&i?éhﬁﬁﬁ&é&h‘&%&éémﬁﬁ& s&hamn@ ;add

2dltl0n salts onpound accordi ng to any
efffoxyelyid f&pwo@#mwav@r pR¥bar dd-mRihery ppaginyi-
barszottiaoBgi)-bmidel. ai m 6 or by .an equi val ent nethod. 26
8. A nedi canent containing one or nore compounds as
cllaimed in any one of clainms 1 to 5 and
plfarfprasess foalprgpasiog epvapbekeafdomiuimitsas defined &h cldim 1, which
p,@gégsq;gmgﬁgesaccor ding to claim8 for the treatnent of
Al.zhei mer' s di sease, Parkinson's disease,
‘Huntington's di sease, neuroprotection, schizophrenia,
anxi®raactififih Bompe&di ot &dninol@ deficits, depression,
- ADHD, drug addiction, sqgh as anphetam ne, cocai ne,
-opi oi ds, ethanol, nicoti cannab|n0|ds ~or agai nst
asthma, allergic respo _,Sny goxia, isc.haenfa,
seizure and substance or 3 s useful as
sedati ves, nuscle relaxgnts, antipsychtitics,
anti epil-eptics, anficoEyu sants and cardi aprotective
agents for coronary ar disea%e and heart failure.
Q. The u co ound i n anytone of clains 1 to 5
' % ﬁ%ﬂﬁggﬁﬁﬁrengf correspo%dlng medi canents for
the treatnment of Al zheiner's disease, Parkinson's-
di sease, Huntington's disease, neuroprotection,
schi zophreni 8 ¥, pain, respiration deficits,
depr essi on, DA Jg addi ction, such as
anphet am ne, €oca uhrﬁnﬁiv ethanol ni coti ne,
cannabi nol ds, or. agalnst ast hma, aIIerglc responses,
hypoxi a, ischaem a, seizure and substance .abuse, or
to & somysedhd lof Aemeiadat i ves, nuscl e rel axants,
anti psychofics, .antiepil eptics, anticonvul sants and
cardi aprot ectie agents for_ coronary artery disease
and heart fai e :

o ' - IB
. ‘wherein R®, R% hetaryl and n have the significances given in claim 1, and

. 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.



27 BENZOTH AZOLE DERI VATI VES ABSTRACT The-pr-esemt— ———-

invention relates to conpounds of the general fornula
(1A (1B) wherein R1, R2 independently from each

ot her are lower alkyl or -(CH2),n-O1lower alkyl, or
formtogether with the N atomto which they are
attach a heterocyclic ring; R3 is hydrogen or | ower
al kyl; Fe is lower alkyl; hetaryl is

3H i m dazol e-2,4-diyl or 1H:jgyrazole-1,4-diyl; nis 1
or 2 and mis 1 or 2; and to pharmaceutically
acceptable acid addition salts thereof. These
conmpounds may be used for the treatnent of

Al zhei mer' s di sease, Parkinson's disease,

Hunti ngton's di sease, neuroprotection, schizophreni a,
anxiety, pain, respiration deficits, depression,

ABHDA 't#cl}@rf@d'd partiaiging oselcdn ra@reaﬁsﬁlpeﬁraimaféedauﬁaﬁam @ﬁn one of

cifiisOl 8% arfilph prabi noids, or for t
treat rrena{ of astcﬁL|ﬂ|a£l rgbiggré%péhses hypoxi a, .

i schaem a, seizure and subst ance abuse, or for use as

sedad In\emﬁaamﬁtﬂsﬁcerdir@' RXAASE 18Nihb @%ﬁ@%ﬁg Pgﬁlrzh?lme{s disease,

PR (EBAee MurlRgpons epsn berouolariannesliophaniay raset
Pa("hld'egmiatlabldeﬁcﬁts,gdemt}ssmn. ADHD, drug addiction, such as amphetamine,
cqcaine. opioids, ethanol, nicotine, cannabinoids, or against asthma, allergic responses,
hypoxia, ischaemia, seizure and substance abuse, or is useful as sedatives, muscle
relaxan;s, anlipsychotics, antiepileptics, anticdnvulsants 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.



