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Case 22588 Benzot hi azol e derivatives The present
invention relates to conpounds of the general fornulas
whvenesom R1, R2 i ndependently from each ot herprer/griooserrso2
al kyl or -(CH 2)m O Ilower alkyl, or formtogether with
the N atomto which they are aitach a het erocyclic
ring; R3 is hydrogen or lower alkyl; R4 is |ower
al kyl; hetaryl is 3Himdazole-2,4-diyl or
| Heasgr22588 e-1,4-diyl; nis 1 or 2 and mis 1 or 2; and
to pharmaceutically acceptable acid addition salts
thereof. It has surprisingly been found that the
conmpounds of general foBsadoftadofe &rivhBvadr € adenosi ne
receptor ligands. Specifically, the conpounds of the
present invention have a good affinity to the
A2¥hd frespt fivedtith Rlatds3h coabegids\of the gedetahrlitasand A3
receptors. Adenosine nodul ates a wide range of
physi op6gi cal functions by interactipg with specific
receptors. The potenti of,, adenosi qgs
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m)noph@sphate (cAVP); to thgabigchenPcal nethyl ating IB

agent S-adenosyl-L-nethione (SAM; and structurally to
t he Pop/ 26. 04. 2005coenzynes NAD, FAD and coenzym A;
aritherginRNA, Toget her adenosi ne and these rel ated

C OpPRUNAEd el dédTRAF SR Rhchl dthériRe oy hEyT G (CH, JJROYlower alkyl, or
aspects ofép::el | ul"ar mst abol i sm an g nS’t he m)é);fi tion "

of di f f dPERtogedinr mith the Nasem to ydudnihar g1 tafiba heterocyclic ring;
R? is hydrogen or lower alkyl;
R* is lower alkyl;
hetaryl is 3H-imidazole-2,4-diyl or 1H-pyrazole-1,4-diyl;
n is 1 or 2 and
m 1s 1 or 2;
and to pharmaceutically acceptable acid addition salts thereof.

It has surprisingly been found that the compounds of general formulas IA or IB are
adenosine receptor ligands. Specifically, the compounds of the present invention have a

good affinity to the Ajs-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 potential 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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The receptores for adenosi ne have been classified as
Al, A2A, A2B and A3 receptors, belonging to the famly
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The A, and A,4 receptor subtypes are proposed to play complementary roles in
adenosine’s regulation of the energy supply. Adenosine, which is a metabolic product of
ATP, diffuses from the cell and acts locally to activate adenosine receptors to decrease the
oxygen demand (A;) or increase the oxygen supply (Aza) and so reinstate the balance of
energy supply: demand within the tissue. The actions of both subtyps is to increase the
amount of available oxygen to tissue and to protect cells against damage caused by a short
term imbalance of oxygen. One of the important functions of endogenous adenosine is
preventing damage during traumas such as hypoxia, ischaemia, hypotension and seizure

activity.

Furthermore, it is known that the binding of the adenosine receptor agonist to mast
cells expressing the rat Az receptor resulted in increased inositol triphosphate and
intracellular calcium concentrations, which potentiated antigen induced secretion of
inflammatory mediators. Therefore, the A3 receptor plays a role in mediating asthmatic

attacks and other allergic responses.
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used. as anﬂi%fh'%ﬁt'c a
cocaine, opioids, ethandl, nicotin cannab1n01ds) Drugs acting at adenosine receptors
therefore have therapeutic potential as sedatives, muscle relaxants, antipsychotics,
anxiolytics, analgesics, respiratory stimulants, antidepressants, and to treat drug abuse.
They may also be used in the treatment of ADHD (attention deficit hyper-activity

disorder).

An important role for adenosine in the cardiovascular system is as a
cardioprotective agent. Levels of endogenous adenosine increase in response to ischaemia
and hypoxia, and protect cardiac tissue during and after trauma (preconditioning). By
acting at the A, receptor, adenosine A, agonists may protect against the injury caused by
myocardial ischemia and reperfusion. The modulating influence of Aja receptors on
adrenergic function may have implications for a variety of disorders such as coronary
artery disease and heart failure. A;, antagonists may be of therapeutic benefit in situations

in which an enhanced antiadrenergic response is desirable, such as during acute
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B T
b Imﬂlfidtmw of ﬁ‘mdpcaumds fwhtlhc treatmeng ofidiseasesheelatedhtg) 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 IA or IB in
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,
schizophrenia, 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 A4 receptor

antagonistic activity and which include disorders of the central nervous system, for
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resplratlon deficits, depression, drug addlctlon such
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15 More speaﬁcally, preferred are compounds, wherein hetaryl is 3H-imidazole-2,4-diyl, for

example the following compounds:

2-{[(2-methoxy-ethyl)-methyl-amino]-methyl}-3-methyl-3H-imidazole-4-carboxylic
acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide,
2-dimethylaminomethyl-3-methyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-

20 morpholin-4-yl-benzothiazol-2-yl)-amide,
3-methyl-2-morpholin-4-ylmethyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide or
3-methyl-2-pyrrolidin-1-ylmethyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide.

25 Further preferred are compounds from formula IA, wherein hetaryl is 1H-pyrazole-

1,4-diyl, for example the following compounds:

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

30 1-(2-dimethylamino-ethyl)-1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide or
1-(2-morpholin-4-yl-ethyl)- 1 H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide.
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wherein R, R%, R, hetaryl and n have the significances given above,
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wherein R}, R%, R?, hetaryl and n have the significances given above, and,
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if desired, converting the compounds obtained into pharmaceutically acceptable

10 acid addition salts.

In Examples 1 — 9 the preparation 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 compounds of formulas IA and 1B

The intermediate 7-(morpholin-4-yl)-4-methoxy-benzothiazol-2-ylamine may be
prepared according to methods disclosed in WO01/97786. The preparation of
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phesenlrddntWOALIY 7¥ecept abl e acid addition salts. In
Exanples 1- 9 the preparation of conpounds of fornmnulas

| Bompduhd dfFold@gaIADEd in nore detail. The starting

terials a kKnown compounds . or, may he prepared ;.
2L el HEn o TSt RGHS KHBRAC T Dk paas) 2R e dhin
5 ctjabpdrdfurefe ftabout -36°C baddal d Bldfte éfterebreytlithiven solution in
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RGN e’y TRERE e e SACORANSH BR0REon of e
VBa1¢spardiag hataeyl sedpaylistacisrphsniloriso (inasalesy foernpidll)
a{ebgreab Cﬂglﬁ%rgﬂedité Q&déc{)ﬁrx&ﬁrtﬁg gi\}%?e/ igﬁt%xfééﬂ fdhBoudt!1 i & room temperature.
? ghﬁ{ﬂagtiqw%bergrsegig Igrsz?tﬁ@ %N%h syjpirate amr%onglorrqrgﬁl%ﬁgg S(():lfltion, followed by
10 4etipl ftepsye-abrdrthe pdraled prebipitatdie naltdctedadied ehdypurifieden Ednventional
i n tetrahydrofurane at about -700C is added a sol ution
of™8f% . butyl | i t hi um sol ution in pentane and the
suspension is warnmed to about -300C. At this tine, a
s Goutpoundoéf farmuladBspondi ng het aryl - car boxyl i ¢ aci d
phenyl ester (in analogy to fornula IIl) in
L ehE g{)}gg{)&g&ﬁﬁﬁ%rﬁtﬁa @Hﬁ?b@fiﬂ?ﬁﬁ:ﬂ iapdlogyetoithe S8dve hethtioned

for at r :
method, using 4-me oxyggmq(t)r%ggl%-%- lf-rb%nzothiazol—2—ylamine II and hetaryl-

15 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 ~procedure such as, for
example, filtration, 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 illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and
ef(amples 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,



The reaction m xture is treated with saturated

anmoni um chl oride solution, followed by ethyl acetate
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purified in conventional manner, Conpounds of fornula
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oo Cd e PR aR Iy S et e TR A Pbseos  high
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as hydrochforic acid ydrobrom c acid, sulfuric acid,
nitric acid, phosphoric aciq and the |ike, and organic
aci ds suchas acetic an SHAGiAA ERCFRfOL

The human adenosine Ay receptor was recombinantly expressed in chinese
hamster ovary (CHO) cells using the semliki forest virus expression system. Cells were
harvested, washed twice by centrifugation, homogenised and again washed by

20  centrifugation. The final washed membrane pellet was suspended in a Tris (50 mM)
buffer containing 120 mM NaCl, 5 mM KCl, 2 mM CaCl, and 10 mM MgCl, (pH 7.4)
(buffer A). The [*H]-SCH-58261 (Dionisotti et al., 1997, Br ] Pharmacol 121, 353; InM)
binding assay was carried out in 96-well plates in the presence of 2.5 g of membrane
protein, 0.5 mg of Ysi-poly-1-lysine SPA beads and 0.1 U adenosine deaminase in a final

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 puM - 0.3
nM. All assays were conducted in duplicate and repeated at least two times. Assay plates
were incubated for lhour at room temperature before centrifugation and then bound
ligand determined using a Packard Topcount scintillation counter. ICso 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.



gl ycolic acid, pyruvic acid, oxalic acid, malic acid,
mal oni ¢ acid, succinic acid, maleic acid, fumaric acid,
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acid, mandelic acid, nethanesul fonic acid,

et hanesul fonic acid, p-toluenestifonic acid, salicylic
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bases| by treatnent with at | east a stoichipnmetric
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formu| as I5 or IB and ®heir pharmaceutical |y usabl e
addi tj on salts pgssess val uablle pharnmacol ogi ca
properties. Specifically, it has been found that the
conpounds of the present invention are adenosine

r eceptbe compeurndts of fainpdasdA<s 1B and ghe r&fafmmewcerlkma?e@éable salts of

[ B RAGRRAKHDSEST DAbulS ELBE 1B canm%sg@ﬁﬂ}ﬁéﬂ]@ﬁné@ﬂ ®.g. in the form of
i nvesti gat e I N accor t est

h Q}l@‘%ﬁ@t&a PIep#FAHORY Sﬁe ) ﬁ'glaACWCé %r’SPaaFtl(%ﬁecaﬂ ll}ﬁﬁﬂmlmstered
ad@ﬂl@ﬁé glen A2Aot 8 of pibbits, tadted Rblebd Hingéds) lyard upd esfs gdatirre capsules,

f 8?18§?nsv F[Flgg?lo& FS)F é%sg¥%sg(%§|o} 1{1 acimleeﬁltlrahgxg c}mh %ﬁ%@%r, e{ﬂodbe effected

washaly, ¢.giic ﬁxetfy»rm@ﬁwpffourgmesoparerngwﬂg@rg seﬂleefmn afjmjastion
@ngnpy centrifugation. The final washed nenbrane

el et was suspended in a Tris (50 mV) buffer

C 0 nt a k @&nﬂ:&?ncﬁMf mgulasqmrlfgcan ge BMCQ&@Q %itAPHarkacically inert,
pH 7.4) (buffer A) The [3 CH 58261

( ulqrgalr%@t grgamic gprriensfor th eWOQthﬁaP&ﬁb@FnaleitlcaQMParPHMS Lactose,
bi.pgi ﬁ&cﬁ%? aé’rlx)%§eSQﬁ51rebF th1 0 WeariHa 9B 0Als| salEkI afi‘ltdQﬁe 11]83 daR®e used,
presence o nmg o rrenbr ane pr ot ein
Y§¢r.q§gmle1aq s)ugh ﬁ@rlgpﬁg@@bgtsamt@ tgblgsa@'ggéfg ragg hard gelatine capsules.

degttIaskribR 8r ot Rlatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and liquid 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



vol une of 200 ml of buffer A Non-specific binding was
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Suitable carriers for Bafdrinaltios (Wee Griilation)

Item Ingredients mg/tablet
5mg 25 mg 100 mg 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.  Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1

Total 167 167 167 831

30
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preservatives, solubilizers, stabilizers, wetting
agents, enulsifiers, sweetenersl2colorants,
flavorants, salts for varying the osnotic pressure,

bMahefasturingdeoerguemyent s or anti oxi dants. They can al so
contain still other therapeutically valuable
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alP} eréﬂ%ﬁnﬁ%'ﬁ‘oﬁﬁ%aége hypoxi a, ichaem a,” sei zure” and
subst gpeg abuse, or are usebeoas sedzlo ves, aoGcle 600
rel axants, antipsychotics, antiepileptics,
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céﬂﬂﬁ§@¥ﬂ%¥$5¥¥@§¥§ease and heart failure. The nost
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wthin wide limts and will, of course, have to be

adjusted to the individual requirenents in each

particul ar case. In the case of oral adm nistration
t Ifehe following preparation and examples illustrate the invention but are not intended to

limit its scope.

Example 1

2-{[(2-Methoxy-ethyl)-methyl-amino] -methyl}-3-methyl-3H-imidazole-4-carboxylic
acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide

To a solution of 4-methoxy-7-morpholin-4-yl-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 mmol) in tetrahydrofurane (4 ml) was added and the mixture

stirred for 1 h at room temperature. The reaction mixture was treated with saturated
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acceptabl e salt thereof. The daily dosage nay be
admi ni stered as single dose or i3t divided doses and,

in addition, the upper limt ded
t#sconsammantam ehlpBds rEeR 00 T owed gAY S0 (el and the
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Compound of forrmula I 5 25 100 500 2. Hydrous Lactose

1&(3)9 123 148 - 3. Corn StarclEx2mpB®2 40 70 4. Talc 10 15
10 25

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-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 3-methyl-2-morpholin-
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-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-pyrrolidin-
1-ylmethyl-3 H-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



5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600
Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a
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capsul e. The fol |l owi ng prepar ation and exanpl es
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Example 8

1-(2-Methoxy-ethyl)-1H-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
yellow 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.



Fol | owi ngt he general nethod of exanple 1 the conpounds

of exanples 2 to 7 were prepared. Exanple 2
wQ@20@smes0ly | ami nonet hyl - 3- net hyl - 3H-i m dazol e- 4PCHEPIIRS/007592

ic acid (4-nethoxy-7-

nmor phol i n-4-yl - benzot hi azol - 2- yV5 am de Usi ng

g_nethoxy 7- nmor phol i n-4- ylb%g%%%&Q&azol 2-yl am ne and

di met hyl am nomet hyl - 3- met hyl - 3Hi m dazol e- 4- car boxylic
aci d phenyl ester, the titlBxamplpddnd was obtai ned as
off-white solid (49%yvyield). Ms: nie— 431(MH +), np
229- 231C. Exanple 3

3;N®thy|-2-nnrpho|in-4(:§ﬁﬁﬁw4f%%¥ ﬁ{ﬁazole 4- car boxy

lic acid (4-nethoxy-7-
nor phol i n-4-yl - benzot hi azol - 2-yl ) - anlde Usi ng
4- et hoxy- 7- nor phol i n- 4- yI benzot hi azol - 2-yl am ne and

321'{{3(tZITMk:chv thyhemiethyl-amino]-methyl}-3-methyl-3 H-imidazole-4-c arboxylic
¥ n% %]-3kkln1dazole 4- car boxylic acid phenyl
> e§‘gP Fitle conpound' was obtained as off-white

solid (21%yield). M5 me= 473(MH 44- 246C.
E)Tam;slolgutmn 0¥1 {2 [)(2 methoxy-ethyl)- meghyl amlzlo er:‘rt.ﬁyl% All-l pyrazole-4-

3 Ml a%ldrwsf EH | b rﬂme AEd PidroB b Hheazal emét)dar box

|
i wmvﬂeéﬂewﬁw addes} undep pyeom it 02C Bagtion of 4
'dlﬁﬁt:ﬁﬁ Péﬁnﬂoﬁlﬁi’dﬂhqm mg49 yV niraol) ehd bmungyxybladmméxcampmum-

3- net P di nl
10 whﬁﬁ“ﬂ%ﬁuror@]&;}/ g%d? orrl%, ) mmal )Ol)?y 1meth lfor ledﬁ y(8 n‘él% foellrowed by
t heethitahénc@misoukd.6wamobba ferisch @tgn@hlent\mmpgaggp,.t e reaction
( 7 %‘E%y?s tgg%ateéll\@t}r %lﬁateﬂﬁg}ﬁé&ﬁ aﬁ')morﬂﬁn%ﬁgide@gmlb endextracted

adhuze (i e oyl ?cq%tp 'g}ﬁ)qni Th%)égm ne?i orga%?g Ig Iarlecélryed with

ylm giﬁﬁ'muﬂﬁﬁte' a%‘d)élv}tp(ﬁfﬂﬂed %Jﬂtylﬁgss Flash chromatography (silice, eluent

hoxy- 7- hoI|n h|a
15 | d(“ZMWP}e(SIP*}"&CH qalryp%%"%ﬁ% tha Orgzo gtiife%éﬁ@'gﬂﬁ? Qp&)lorless oil
aqsg%@ﬁa&jhﬁshﬁe_3OM@A+Hf)e conpound was obtalned as

Following the general method of example 10 the compounds of examples 11 to 16 were

prepared.

Example 11
N
Q/ 077/[ SN~
o

2-Dimethylaminomethy1—3-methyl—3H—imidazole-4-carboxylic acid phenyl ester

20

Using 2-dimethylaminomethy1-3—methyl-3H—imidazole—4-carboxylic acid, the title
compound was obtained as light brown wax (43% vyield). MS: m/e= 260(M+H").

Example 12

(\O
o J V N\)
Croyte~

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

25



white solid (13%yield). M5 nfe= 457(MtHt), np
190- 1920C. Exanple 6

wo 2q0a/0®iomet hyl am no- et hyl ) - | H pyrazol e- 4- car borg1/ER2005/007592
aci d (4-nethoxy-7-norpholin-4- yl-benzothiazol-
2-yl)-am de Using 6

4- met hoxy- 7- mor phol i n-4 benzat hi azol a

| Uél,@gérrﬁen}lﬁwamﬁrﬁb@hwwmeqhﬁ Py %Plé 44“6§ E@%ﬁflda@‘e title
a@érg HRRNYAs B%diféd astdaBriebsd W (@0vipadidid M8 sn/eb B2 (MeeH s
mhlte crystals 5496y|eld) ME: mle= 431(M+H+), np

203- 2050C. Exarrpl e

| - (2-Morpholin-4 ethyl) Fff%@?é%ole 4- car boxylic

acid (4-nmethoxy- 7 nDrpholln 4-

yl - benzot hi azol - 2-yl) -am.de Usi f:>
4- met hoxy- 7- nor phol i n- 44!} %ﬁé&ol-Z-ylanine and
| - (2-nmorphol i n-4-yl et hyl | I¢ pylr azol e- 4- car boxylic

aci d phenyl ester, the title conpound was obtained as

5 ng&[gtélc s gflrigllz%y &Lgl)?)H-l}ﬁida%l@i-c‘g@&Manéih phERyl ester

| -(2- N@thox -ethyl) -1 H pyrazol e- 4- arboxyl
i

(usmtaamcgh PRI EAR S TR A f)WTlC Artlcfhe title
ound was obtained as brown oil (22% yield). MS: m/e= 286(M+H™).
hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and
I-(2 nmet hoxy-et hyl)- | H pyr zolelﬁ4carboxyllc acid
phenyl ester, the title co ‘was obt ai ned as l'ight
yeIIom1crystaIs 43% yi el d). NB j e= 418(N%H +), np
191-193C. Exanple 9
2- Met hoxynet hyl - 3- net hyl m
acid (4-nethoxy-7- nDrpholln-
4-yl - benzot hi azol -2-yl)-am de Usin
10 4-1r€ Porgthylaming iyl n Wraz%rﬂzﬁﬁrh?’ﬁ’i‘& peid Phenyliests and
2- met hoxynet hyl - 3- net hyl - 3H i mi dazol e- 4- carboxylic

aqiyGn PheRimEB I8 Mmind-BehyD) TH-yRespadcdboglic abd ahatte gempound was
obtained as colorless liquid (56% yield). MS: m/e= 260(M+H").

dazolé 4- car boxylic

Example 15

@/ 77/QN\/\N/\\

15  1-(2-Morpholin-4-yl-ethyl)-1H-pyrazole-4-carboxylic 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 y
Oy oy S0
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").



white crystals 48%yield). MS: me= 418(MtH +), np
242-245C. I nter nedi at es: Exanple 10

wQ@2qopHO@sohket hoxy- et hyl ) - net hyl - am no] - met hyl } - 3peeEPR00b5/@)7592
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ff-im dazol e-4-carboxylic acid Phenyl ester To a
sol ution of -17 -
I-{2-[(2-nethoxy-ethy|)-nethyl-ﬂﬂino]-ethyl}-lFprrazo
| e-4- carboxylic acid (467 mpled? ol ) " and pheno
(145 ng, 1.54 nmmol) in dinethyl formam de (8 m) was
added under argon at Q0Cpa %I ti 4-

di met hyl am nopyri di ne (94 "NO.X/ and
bromtripyrrolidi nophosphoni uhhexaf | tof ophosphat (790
ng, .70 mmol) in dinmethylformam de (8 m ) followed by

triethyl am ne (0. .4, ). e .

L AOERo e R i BT A ke e Cheid ubipRester

w th saturated aqueous ammoni um chloride (25 n12 and
eXsirgc2-eukthonyerethyl emethiyt-AHeintgazolec rarbexylipacidh thedidscompound
Thes %8&’%8%9 lighgRmh e SOIRY@D %6, HeRl) IS/ 14h (BN SipBY-58°C.

sul phate and porated to dryness. Flash
chr omat ography (silice, eluent digﬁloronethane
cont ai ni ng 4% met hanol ) af f 6*#88 e title conpound as

colorless oil (55%yield). M5, _me= 304( M+tH +)
N

Fol | ow ng t he general netmgg/gf\ xaopl e 10 the
conmpounds of exanples 11 to™1 Tmer prepared. Exanpl e
11 X | O

2- D met hyl am nonet hyl - 3- et hyl - 3H-i m dazol e- 4- car boxyl
i i d Dyt est ar, s 4 ic acid methyl ester hydrochloride
2o RloforB AR fah Al FhRgole 4 carbonylic acid methyl ester hydrochlor

L%g‘iﬁg@&?ﬁ&&&%ﬁ% %ggmmgil-%?ﬁ%gﬁr _olxg%gqtﬂf} methyl ester
L e B fd- o

| jhyd @rﬁq&xﬂgaggﬁf ap %%éhsggf an etheral solution of ﬂydrogen P, After
3-eiBpdtitions tHolighd bt dwn desiduemlahyteatadwithitbianyl cblotided i B axly 15 mmol)
| ia%das‘f:lirrgd f(grrb% fl.i Atlteer evaporation, the title compound was obtained as brown solid
(100% yield). MS: m/e= 189(M+H"), mp 106-108°C.

Example 19
N
HO\AMO\
N
| o)

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

A suspension 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 ml) was
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.



conpound was obtained as col orl ess wax (40% yield).
M5: me= 302( MtH+) . Exanple 13

wW@20de008pkt 2- pyrrolidin-1-yl methyl-3H i m dazol ePdF/ERI0HN07592
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ylic acid phenyl ester Using

3-met hyl - 2-pyrrolidin-1-yl net iyi8-3Hi ni dazol e- 4- car box
ylic acid, the title conpound s_obt ai ned as brown

oi | (22@6yie|d). M5: nie= Pﬁﬁ?ﬁq) . Exanple 14

I -(2-Di wethylanino-ethyl)-lkkg razol e- 4- carboxylic
aci d phenyl ester Using o / \ O

| - (2-di net hyl am no- et hyl ) -1 Wrazpl e- 4- car boxylic
acid, the title conpound was obt ai @ed as col orl ess
liquid (56%yield). Ms: mle= 260( MtH+) . Exanple 15

RV S M{X;Sy%haz'o'rwycfa%%ﬁa FEETIA T INES

| - (2-nmorpholin-4-yl - ethyl)-IFL yrazol e- 4-car boxyl |
amsdkutnoh@f 2+hyﬂmwm¢ﬁryhadnwhzl imidnaele dscarhppic Sgrpethyl ester

( gz%‘%{ q o'}'ﬁn d‘i‘a@fﬁ RO Mtk ) 10 IEKD id ﬁrb@&ﬁ@nﬂﬁ&@ﬁ@ﬂ ®&ith sodium
phgﬁ e (ggpg'GOQ% ;igtaer}mlon-ull r|_n|-1ner:r11aozllo ll% mmoﬁ 8X¥t 65585 181 dimethyl
Slﬁl?até"@)t oy 1 %trﬁﬁhlo)) AfteyVh atZzﬁhlﬁheﬂt tempbragyrkj the aclatle componantes
;I'flrt& rgsncc:)\? lﬁllﬁgué) ﬁi}?ell_ﬁn?eq]g%smce] 2% <|'7c%lsa§e &'O ml() 3nd8vater (20 ml)
ZaMtHa:q:)hysmkmakated ﬁ‘rh’e Iaguec@blphmed‘a@@aeted s Withyethyg acetate (20 ml

aCI (ijl hc? [ ¢ 'ir?erg |ggélri;h‘::’iayers ared d ?Z\gth mjrignesmm sulfate and evaporated
C

am dirynmeFlas}mq{eore@tﬁgwﬁﬂ(% dpenidpdepramethagp e %’l"l"lﬁxé‘%
S%étl@an@%%fﬁ&d’édechghtle Minp o RFas3dhiteMrydtals (AREAlBRGAS: m/e=

ZJ@ﬁﬁéf%ﬁhPHy?1§7ﬁéthyl 3H- i ni dazol e- 4- carboxylic acid
nmet hyl ester hydrochl oride A sol ution of
2-hydroxynEthyI-3-nEthyI-3%%kﬂh§h2dle-4-carboxylic
acid nmethyl ester (250 ng, 1.5 mmol) in ethyl

acetate/ methanol 6 m, 1:1) was,co ted to the

W/@V

0o
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.



hydrochl ori de by usage of an excess of an ethera
sol ution of hydrogen chloride. After evaporation, the

wo c@hbodorown resi due was treated with thionyl edi/BPi0d&007592

10

15

20

(1.1 M, 15 nmol) and stirred for 0.5 h. After
evaporation, the title conpoundEMas obt ai ned as brown
solid (100%yvyield). Ms nie— %£¥§H+) np 106-1080C.
Exanpl e 19 Examp

2- Hydr oxynet hyl - 3- net hyl - 3H—|n1dazole 4- car boxylic

acid nmethyl ester A suspen3|on
3-net hyl - 3H i m dazol e- 4- carb Naz)d nmet hyl ester
(4.0 g, 29 nmol) and par af dehyde (18 g,

corresponding to 570 mmol ) 9n thanol (40 m) was
heated in a seal ed vessel to 135C for 6 Ch. After

c 8VIkthgl-2-on@phokind-ylethgl-aktimidazbleed-sobaxylisracidanethyl ester
evaporated to dryness. Flash chromat ography (silica,

H’se %tc%e%ﬂ§li?)ln%t:( E -Hl%{}ﬁpo H ngﬁaﬂo&% QJI%H?}HE%@H' 1)1eth ester

whi te crysta
y edatyhlonie and soralrloRibe i ¢ FRRAGIAWI g?ﬁﬁ?ﬁélg ghrown solid

21 Mo H- dazol e- 4- boxyl
ﬁ@éﬁéﬁ%ﬁf&ﬁwhﬂg—@aKNths i m dazol e- 4- carboxylic

acid ester A solution of

2- hydr oxynet hyl - 3- net hyl - Sqilnuﬁﬁggle 4- car boxylic
acid nethyl ester (250 ny in

di met hyl f or mam de (10 n1) i's subsequently treated with
sodi um hydride (71 ng 609% di rs g  m neral oi

1.8 mml) and after 0.5 X nﬁ?ﬁ;l sulfate (0.17
m, 1.8 mmol). After 1h anbi ent tenperature, the
vol atil e conponantes are renoved in vacuo, the residue

0 S ST S i oo

e)ﬁtfd&ﬁ&ﬁgﬂds‘t\ﬂrce with ethyl acetate (20 m each) and
the conmbi ned organic layers are dryed with magnesi um

f pell cﬁl%gorﬁgtﬁ O ?ﬁ ‘:ﬂg'l t3§’1 HhREIS 4- c%l‘lﬁ‘ﬁ(?hc ac1d methyl ester

uent dlchlorone hane

cdwdmdﬂmgieml homyethrli-greded-apHee.the e cumpRitidgraobtained as
gi?ﬁbmwoas 614?4”/&&1@1d90MSJ\‘51e=”14@H\41856 MeHY) , np
7C. Exanple 2
Example 24
\
— TN N

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% vield). MS: m/e= 198(M+H").

Example 25
\
HOW/[LN\/\O/
N
o |

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

acid



3-Met hyl - 2-pyrrolidin-I-yhnethyl-3Himdazol e-4-car box
ylic acid nmethyl ester

wzoaivosoanet hyl - 3- met hyl - 3H 1 m dazol e- 4- car boxdT/EP20€5/007592
met hyl ester hydrochl oride (224 ng, 1 mmol) was
di ssolved in pyrrolidine (2. 3 nf0 - 28 nmol ) and stirred

at anbi ent tenperature for, itle c .
o@t{é(mwmcyrqrt%m -megyl-guing] rma Yﬁﬁmeﬁf gﬁ%v’l?%f‘ eghoxylic

t galqrrﬁffﬁ Sest& ROES '1@8%ﬂn§1)tvaa‘ﬁ€ﬂlg$ﬂbveldﬁn aidnlyalnoh(:4e5 afl)eand treated
an sat ur ed u s sadi,um.¢ar bo
qosatee e Bdna SRS RASR Bt £ By L8 pddifand
vvnstlhe@tfdryus lagakdtient ¢éiﬁ)penhtueeidﬂ|)e reaation exteomnid Fh?eférefun}’ acidified at
5 g %‘t fé\ﬁ%?(%o&}ﬁ(r)relc dryg hgr QSRR SI‘H[? ftlﬁte %ox%ﬁgund was

ness. rorrato r&':l%t%/l Lich
elabemnecthsahixon@mﬂhﬁahl@mhdﬂwa‘iﬁﬂn dngyed yithpn arEtHf cation. Light

t 'b&h@%&{@w@g AslitgH-XOR P WISink/e£ 03800 IFEN D) . MVB:

Follomnng t he general nethod of
I 1th d
S;(I%ggwgd t@&ﬁﬁ?’g%%g? 0 exc?mp 2? )%anpmsoundg o} exa%ﬁleyv% £ 28 were

ad. - 2- mor phol i n- 4-yl net hyl - 3H i m dazol e- 4- car boxy
Iic acid nethyl ester Using
2-chl or onet hyl - 3- net hyl - 3H-igy gﬁ%§5§e4-carboxyllc acid
nmet hyl ester hydrochl oride ang holine, the title
conmpound was obtained as |ight QJomn solid (>98%
yield). M5 mie= 240(|\/++H)4o7’54n‘m IeNZ\B
2-{[ (2- Met hoxy- et hyl ) - met hyl nof - met hyl } - 3- net hyl -3
H i m dazol e- 4-car boxylic acPd nbthyl ester Using
2- chl oronet hyl - 3- et hyl - 3H i mi dazol e- 4-carboxylic acid

el M Inef5iath Bl QL dazole-4-carboxylic acid
Zé'%?ﬁ%ﬁ%néltnﬁﬁ%?%rgtrﬂ&;hgg?nﬁﬁgu The Title co r?'pc)lound was
20
?r{btggllgzgtl%ipl;y;a%ﬁtggg]%%%3%la§t )(')lu3sH-(1)rln|1dagole{f Xarg xy]lc ac':\@ methyl ester,
2- e RicRyHAFLR@ RS Bbthindd Belightbr@hi silid (+a8% yeld by AHEBMR). MS:
lic aC|d RFEPyI ester
15 m/e= 182(

10

Example 27

y D
HOW/[ »\/ N
N
o |
3-Methyl-2-pyrr01idin-1-ylmethyl-3H—imidazole—4—carboxylic acid

Using 3-methy1-2-pyrrolidin-1-ylmethyl-3H—imidazole-4-carboxylic acid methyl ester,
20 the title compound was obtained as brown wax (>98% yield by 1IH-NMR). MS: m/e=
208(M-H").

Example 28

HO)rJ(_g\\/gi:S
s

3-Methyl-2-morpholin-4-ylmethyl—3H—imidazole-4—carboxylic acid



Usi ng
2-chl or onet hyl - 3- net hyl - 3H i m dazol e- 4-carboxylic acid

woratohyosoest er hydrochl ori de and di net hyl am ne ¥GBE#2005/007592
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solution in ethanol), the title conpound was obt ai ned
gi brlovvn viscous oil (85%yieldl.- M5 ne= 198( MrHt+)

anpl e 25 ) . .
2Uping 3-methiodyoephglin-4rieyl: Shimidazaler hisap oglicaridypetiyl ester,
HeHe A28 alpuld Gak Boviiet as Bt @2owi (alrdNBDBIelé bt HYNMR). MS:
@tbgwﬂ -methyl} -3 - 16 1 1-3 111 01 -4-Ca b
oy AU thyl ester (380 ng, 1.58 mmol) were
di ssolved in nmethanol (4.5 nm) and treated with water
(0.39 m) and lithium hydr okxagepledfohydrate (80 ny,
1.89 mmol) and stirred for 18 h at anbi ent
tenperature. The reactio 1 Xfyune i the carefull
aci di fied at G vith I N Ty /gk‘ 9% acid and
evaporated to dryness. Theditlle conmpound was obtai ned
as mxture with [ithiumchloride and used w t hout

further purifjgcation. .Light khrqwn .soli.d ((398%yield b

I @FW}%}’. . Yir'r?‘én—ﬂ%gé(}k#’ﬁf%ﬁoae' bﬁaf%%yﬁfya{@e ge%er al d
met hod of exanple 25 the conpounds of exanples 26 to

28 sy@@mtmmemyl-Exaetbyléfﬂ&nidazoleA-carboxylic acid methyl ester, the title
?ég%lg?%g%b{v?%&&%& by roRmBhid Yhd SdiWiiHdaaFhehd-chafabeiiydtion.
2- di met hyl am nomet hyl - 3- et hyl - 3H-i m dazol e- 4- car boxyl

ic acid nmethyl ester, the tﬁi‘?‘épléaﬂpound was obt ai neé

as light brown solid (>98%yie[d by IHNW). M: nle=
182(MH +) . Exanple 27 o [ N_~N" )

3-Met hyl - 2-pyrrol i di n-1 -yl ¥et gl ~3H\gPdazol e- 4- car box
ylic acid Using ©

3-met hyl -2-pyrrolidin-l-ylmethyl-3Himdazol e-4-carbox

y 1L @-KekshdiRt £yl-ctbgh QH-pitagole-4t daebaxylipacid dthybester

obt ai ned as brown wax (>98%yield by |HNWVR). M. me=

Zq%-wyrgza)e-'ll—carboxylic acid (300 mg, 2.1 mmol), 4-(2-chloroethyl)morpholine (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 ml 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 Y
O»/Q/N\/\I\{
O

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

25 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").



Exanpl e 28

3- Met hyl - 2- nor phol i n-4-yl net hyl - 341 m dazol e- 4- car boxy
wo emesodiUsi ng PCT/EP2005/007592

3- et hyl - 2- nor phol i n-4-yl net hyl - 3H i m dazol e- 4- car boxy

lic acid nmethyl ester, the titi2 tonpound was obt ai ned

as light brown solid (>9896g|eld bg IHNWVR). M5 nife=

224( M Ht) . Exanmpl e 29 xample 3

2- Met hoxynet hyl - 3- nethyl 3H—|n1dazole 4- car boxylic

aci d Using HFJ%; é:j
2- met hoxynet hyl - 3- net hyl - dazol e-4- car boxylic

acid nethyl ester, the titl% conpound was obtained as
brown solid and used wi t houd further characterization.

ExapyByerodidin-1-yl-ethyl)- 1 H-pyrazole-4-carboxylic acid ethyl ester
I-(2 Mor phol i n- 4-yl - ethyl)-IFprrazoIe 4- car boxylic

ng smfelfh %?@E L1 Ciilg&%ﬁ{ %%Cg lért?ch 6558( g{Hy{') ﬁﬁhﬁldﬁr?eogle title

|ne "
5 4c@mprohd wasebtpios siahbroair 1(11 d) M FH")-

are dissolved in dinethylformam de (12 n1) and stirred
for 6.5 h at 75 0C. Aftr stEk4hplg3Bor another 18 h at
anbi ent tenperature, the reactlon m xture was treated

with water (25 nm) and extr Q§ct§$ four/tlnes with ethyl
acetate (25 m each). The &0l ganlc | ayers are
extracted four tinmes with er, dryed with magnesi um
sulphate and evaporated in vacuo. Flash chromatography

it ReSTE SRR %"?F?f%ﬁ@%nl%%ﬁfﬁ‘?ﬂ%'é%ﬂh es

liquid (70% yi el d) 254( MrH. + _
{ R ot hUb R heABr - SUOTRE BB HE o e dile compound
10 e&@a%b?a%ne’a ab cbIBrIdR oV 6Bk Rk M m/Ex a9giver 13]).
-(2- D nmet hyl am no- ethyl)-IFprrazoIe 4- car boxylic

aC|d ethyl ester Using | H py ig54 carboxylic acid
and (2-chloro-ethyl)- dlnethy ne, the title

conpound was obtai ned as colo Ness Iqu|d(7296y|eId)
ME: nle= 212( MitH+) . Exanplo N\,f\N

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

Using 1-(2-dimethylamino-ethyl)-1H-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

OYCN\/\ N\/\\\/

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").



| -(2-Py trolidin-I-yl-ethyl)-1H pyrazol e-4-carboxylic

acid ethyl ester Using | Hpyrazol e-4-carboxylic acid
w682+ chl oro- et hyl ) -pyrrolidi ne, the titl eeCDRPOSIE)7592

was obtained as |ight brown oi I23(_65% yield). M5 nfe=

238(M+H+) . Exanple 33 0. r ~ [

| - (2-Met hoxy-ethyl)-1H pyragol e-4carboxylic acid

et hyl ester Using | H pyr azoﬁ’éﬁrﬁglgggboxyl ic acid and

2- bronoet hyl methyl ether, theygitle conpound was

obt ai ned as col orl ess oi IH(67% yietd). MS: me=

199( MtH+) . Exanpl e 34 4 '

| - (2-Di net hyl am no-et hyl) -1 H pyrazol e-4-carboxylic

acid Using L

| 1¢2-Metherrythah: HEparargleyd-sabolis 26ifle- 4- car boxyl i ¢

acid ethyl ester, the title conpound was prepared in

t RRISANE2 (RARGLy-abylflast pjrasde-fanrtdaflic acid ethyl ester, the title

[ (2- met hoxy- et hyl ) - : . e .
5 TORPPERTI AL HEE 1 So1o5rerhyRd v ihas Syrthey haragtestarion. MS

i en/eeild9(MVH e solid (>98% yield by 1HNVR). M5 mie=

184( M+rH+) . Exanpl e 35 Using

| - (2-norpholin-4-yl-ethyl)-1H pyrazol e-4-carboxylic

acid ethyl ester, the title conpound was obtai ned as

light yellow solid and used w thout further

characterization. Ms: me= 224(M H+). Exanple 36 /=N O

| - (2- Met hoxy-et hyl)-1H pyrazol e-4-carboxylic acid

Using, |-(2-nmethoxy-ethyl)-IH py tazol e-4-carboxylic

acid ethyl ester, the title conpound was obtai ned as

colorless oil and used w thout further

characterization. M5 me= 169(MH+) .C ains



1. Conpounds of the general fornula wherein Rl, R2
i ndependently from each other are | ower al kyl or -(CH

wo2pos/@sésover al kyl, or formtogether wth thepdTAiPAMS1007592

10

15

20

which they are attach a heteracyclic ring; R3is
hydrogen or lower alkyl; R4 is lower alkyl; hetaryl is
3H i m dazol e-2,4-diyl or |Hpyrazole-I,4-diyl; nis 1
or 2 and mis 1 or 2; and to pharmaceutically
acceptable acid addition saltg .thereof. 2. Conpounds
according to claim1, wherei IHE conpounds are those
of formula I AL 3. Conpounds according to claim 2,
whet.eCompbandsdfahygengrabtopmuda 3H- i mi dazol e- 2, 4-diyl.

4. Conmpounds according to claim3, which conpounds are
2-{[ (2, et hoxy- et hyl) - met hyl - am no]snet hyl } - 3- met hyl - 3
H-i m dgzol e-4-carboxylic acid
(4-
2-di

3

7-wor phoRi n- 4-yI - benzophrazb - &yl )_Fani de,
Lsg}ﬁ AW - 3- maéhyl -3 éﬁgoxyl
2 met/hoy 1Y ary
4y b (1,0’

I C aci ; o

nor phoNi y‘P . a2b); 2- yl ) -d¥d de,

3- rretIEyl:j 2- nmor phol i n- 4-yl net hyl - 311 i dazol e- 4- car boxy
l'ic atp

. 1A 0 _ IB
(4- met hoxy- 7- nor phol i n- 4-yl -benzot hi azol - 2-yl ) - am de
or 3-nethyl-2-pytrolidin-
| whleraat hyl - 3H i m dazol e- 4-carboxylic acid

t hoxy- 7- rphol i ny 4: vyl - ' | | ) a0
10 G v o dsBHG P S aIs® fRoer (chutp o Acfaion or
group | Sorkkagythazwitk tHe M atogh §d which they are attach a heterocyclic ring;

R? is hydrogen or lower alkyl;

R* is lower alkyl;

hetaryl is 3H-imidazole-2,4-diyl or 1H-pyrazole-1,4-diyl;
n islor2and

m is1or2;

and to pharmaceutically acceptable acid addition salts thereof.

2. Compounds according to claim 1, wherein the compounds are those of formula

IA.

3. Compounds according to claim 2, wherein the hetaryl group is 3H-imidazole-

2,4-diyl.
4. Compounds according to claim 3, which compounds are

2-{[(2-methoxy-ethyl)-methyl-amino]-methyl}-3-methyl-3H -imidazole-4-carboxylic
acid (4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-amide,
2-dimethylaminomethyl-3-methyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-amide,
3-methyl-2-morpholin-4-ylmethyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-



6. Conpounds according to claimb5, which conpounds are

| -(2-pyrrolidin-l-yl-ethyl)-lH py tazol e-4-carboxylic
woaaoiethogodd met hoxy- 7- nor phol i n- 4- PCT/EP2005/007592

yl - benzot hi azol - 2-yl ) - am de, 95

| - (2-di met hyl am no-et hyl ) -1 H pyrazol e- 4-car boxylic

ach% e}g]holxgeéi-gﬁﬁ(%/nzéﬂlq%opaml) S 1A&'e or
| - @ Znﬁbylplapmcahchnwylmeﬁyl )"vfﬂ-mndwoéez@cenbmxﬂw%&(y&rxinethoxy-%
AChd dﬁrﬁﬂm gog%zzﬂimbpb Qy-finfle. Y - benzot hi azol - 2-yl)

npounds accor di ng to claim1, wherein the

compounds are those of for

oebr AR peroRAnGHEEBHR 3y Hbermihtht DG Buggeris 1 H-pyrazole-14-
53Hdiyn dazol e- 2, 4-di yI 9. Conpounds according to

claim8, wherein the conpound is

2-meth l- [, I | e-4- ylic

aci d (ggﬁéﬁiﬂd} %cég?&lng Jp I%EE&%‘, HarR cSm%oﬁﬁ&sk)an%(

4-yl - benzot hi azol - 2- yI) am de. 10. Conpounds according

t ol-c(b%‘yfgoﬁdmm f—@t’h?l)llhﬁ Hat@e MLca%&(l'}Hc hcs'td (43I RYK A 01 -Brorpholin-4-
]] lén S accordl ng to claim110, wherein
he- laea‘%fbwa- gD)-ami
10| -sz&i‘[hbﬂh&hﬂrrﬁhdﬁ-)éﬂbyi)l—H—Iﬁjyfa‘iékélecﬂrbsﬁyﬂlbamﬂl #anethoxy-7-morpholin-4-
phol, n-4-yl benzot hi azol - 2-yl)-am de.
2Y1n§ ?%‘Xaég ?3’9 lldg 5r| ng a conpound of fornmula I A
and- (B&whdlammédzthym) d;Hepymmle friaardbhxyicaciedd$-roethpxy-ggsorpholin-4-
a) ?,Ir@%%ghmola ggprg}glldgd of formulawith a conpound of

ound of formula wherein R, R, R,

hetaryl and n have the sigpificapces given |nc?
7. Compounds according to claim 1, wherein the compoun saret ose of formula

15 IB.

8. Compounds according to claim 7, wherein the hetaryl group is 3H-imidazole-
2,4-diyl.

9. Compounds according to claim 8, wherein the compound is

2-methoxymethyl-3-methyl-3H-imidazole-4-carboxylic acid (4-methoxy-7-morpholin-
20 4-yl-benzothiazol-2-yl)-amide.

10. Compounds according to claim 7, wherein the hetaryl group is 1H-pyrazole-
1,4-diyl.

11. Compounds according to claim 10, wherein the compound is
1-(2-methoxy-ethyl)-1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-yl-
25 benzothiazol-2-yl)-amide.

12. A process for preparing a compound of formula IA and IB as defined in claim

1, which process comprises

a) reacting a compound of formula



or a) reacting a conmpound of fornmula with a conpound
of formula jy to a conpound of fornulawherein R, R2,
WORB(s/(ved4ar yl and n have the significances gi ve@QTiEP2005/007592
claim1, and if desired, converting the conpounds
obtained into pharnaceutlcally acceptable acid
addition salts. 13. A conpound according to any one of
claims 1 to 11, whenever pr@pared by a process as
clainmed in claim12 or by ameqyival ent nethod. 14. A
medi cament contai ni ng one DPe-rigpounds as cl ai med
in any one of clains 1to 1 ~no‘pharnaceut|cally
accept abl e exci pi ents. A medi canent according to
claim 14 for the treatnentg ELAIzhelner s di sease,
Par ki nson' s di sease, Hunti n's di sease,
neur opr ot ecti on, schlzophre ia, anxidiy, pain,
respiration deficits, depression, ADHD, drug
adgkggkga.O§M§Q“g§nagphetanlne cocai ne, opi oids,
et hanol , Rlcotlne cannabi noi ds, or agai nst asthma,
aIIerglc responses, hypoxi a, |s§haen1a sei zure and
subst ance abuse, or iscusef et &S sedatlves nmuscl e
rel axants, antipsychoticg ‘ll|e&ﬁ?CS
anti convul sants and car |apro ectlwe agents for
coronary artery disease and heart fai Fuld. 16. The use
of a conpound in any one of claims 1 to 11 for the
tr tgﬁq; s. 17. The use of a conpound in
aﬁ?ane ot gfghﬁgﬂ%gto 11 for the manufacture of
correspondi ng nedi canents for the treatnent of
Al zhei ner' s di sease, @arklnson s di sease, Huntington's
di sease, neuroprotec |zophﬁen|a anxi ety,

pain, respiration d t§*—Wep i on, ADHD, drug
addi cti on, such as amgfietsam ne a| ne, pﬁpl oi ds,
et hanol , 0 (y—N\

RZ

®

5 . IA

wherein R', R%, R?, hetaryl and n have the significances given in claim1,

or

a) reacting a compound of formula

O/

N
SNH,
S

O 1l

10 with a compound of formula

to a compound of formula



ni coti ne, cannabi noids, or against asthma, allergic

responses, hypoxia, ischaem a, seizure and substance
woabesgwgo4or i s useful as sedatives, mnuscl e rel amP005/007592

anti psychotics, antiepileptics;2anticonvul sants and

cardi aprotective agents for coronary artery di sease

and heart failure. 18 _The invention as herei nbefore

descri bed. o

© IB

wherein R', 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.

5 13. A compound according to any one of claims 1 to 11, whenever prepared by a

process as claimed in claim 12 or by an equivalent method.

14. A medicament containing one or more compounds as claimed in any one of

claims 1 to 11 and pharmaceutically acceptable excipients.

15. A medicament according to claim 14 for the treatment of Alzheimer’s disease,
10 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 is useful as sedatives, muscle relaxants,
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents for coronary

15 artery disease and heart failure.

16. The use of a compound in any one of claims 1 to 11 for the treatment of

diseases.

17. The use of a compound in any one of claims 1 to 11 for the manufacture of
corresponding medicaments for the treatment of Alzheimer’s disease, Parkinson’s disease,
20 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 is useful as sedatives, muscle relaxants, antipsychotics,
antiepileptics, anticonvulsants and cardiaprotective agents for coronary artery disease and

25 heart failure.

18. The invention as hereinbefore described.

%%



