-1- Benzothi azol e derivatives The present invention
relates to conpounds of the general formulas 011 p N
Fi RBNFi R83 S~--NR S--NKh( 11, NI )~ z NOI
)--ORC RC IAor IB wherein 5 R, R2 independently
fromeach other are lower alkyl_pr -(CHz)m O I ower
~alkyl, or formtogether wwth the N atomto which they
are attach a heterocyclic ring; R3 is hydrogen or

| ower alkyl; R4 is |lower alkyl; hetaryl is

3H i m dazole-2,4-diyl or 1H pyrazole-1,4-diyl; 1o n
isl or 2 and mis | or 2; and to pharmaceutically

acceptabl e acid additiongsalts tp reof. It has
surprisingly been found PﬁgPhgﬁgsggWEggﬁds of genera
~formulas A or Il are adenosine receptor |igands.
SpeciHd frakhdinvenB8n ?MQH @(grﬁp&&ldg Qﬁh@ &%Fai] forhollle§ N1 ON

have a” 15 good affinity to eceptor and a
. high selg€tivity to the A - and A3 rgeeptors.

Adenosi anuIates wi de range of ol ogi cal_s

functi ter ing with spec ace
recept ‘yo{gﬁbgal of.1adenosi 5 .
drug tar HS\@ emdln ‘ )g%#
rel ate th structura d net a aIIy to the*™

bi oact nucl eoti des aden03|ne trﬁgh phate (ATP),
adenosi ne di phosphate (ADP), 120omndenBsi ne IB

nonophosphate (AWMP) and cyclic adenosi ne nonophosphat e
(cAMﬂHaﬁo the biochem cal nethylating agent

S b L 0 S ol T 8 o
an d t o RNBrmkogelidienthalleN Qe vich thBESe attach 2 heterocyclic ring;
R is hydrogen or lowér alkyl;
R* is lower alkyl;
hetaryl is 3H-imidazole-2,4-diyl or 1H-pyrazole-1,4-diy};
10 n is 1 or 2 and
S m is1 or2;

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
15 good affinity to the As-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 nuclectides adenosine triphosphate (ATP), adenosine diphosphate (ADP),

20 adenosine monophosphate (AMP}) and cyclic adenosine monophosphate {cAMP); to the
biochemical methylating agent $-adenosyl-L-methione (SAM); and structurally to the
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Furthermore, it is known that the binding of the adenosine receptor agonist to mast
cells expressing the rat As receptor resulted in increased inositol triphosphate and
intracellular calcium concentrations, which potentiated antigen induced secretion of

35 inflammatory mediators. Therefore, the A; receptor plays a role in mediating asthmatic
attacks and other allergic responses.
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35  adrenergic function may have implications for a variety of disorders such as coronary
artery disease and heart failure. Az, antagonists may be of therapeutic benefit in situations
in which an enhanced antiadrenergic response is desirable, such as during acute



25 cocai ne, opioids, ethanol, nicotine, cannabinoids).
Drugs acting at adenosine receptors therefore have
therapeutic potential as sedatives, mnuscle rel axants,
anti psychotics, anxiolytics, anal gesics, respiratory
stimlants, antidepressants, ang to treat drug abuse.
They may also be used in the tréatment of ADHD

( atrﬁ}%&lrﬂﬁnscgﬁf'xﬁ& Béleémpgx{tag%ﬁsb\é't I*\% recg%l%%rrg%r also eﬁﬁ arfcPthe

ant r or adenosipe in vascu
§& "‘f“:?ssafg gen“‘&lﬁ?ﬂﬁtﬁrﬁ?‘Bi‘t&gtsP%"%‘é% aanhyieey of
endogenous adenosi ne i ncrease in response to i schaem a
and hy{dsdogine mndulotes maoy apasteipfaenal funstien, dhehiding ramig release,

af Rﬁneﬁ*&l&lﬂ]&atﬁ&f REARE irddaPRbROPow. BmREhdehiéd aﬂt&%n@e the renal

4 PR ARSRe Ry o9 Bl P RS PRI ddenosine A,
re ped/ﬁuém@ntagcmss eyl be asefubin tha freatowoteofefthma and etherrllorsic

ON r@PoRdd GNIAAGH theBGEAQVT diTBMe1AMBS AR difedtyl Ons for a
vari ety of disorders such as coronary artery di sease

~and h eﬁ{x{ne;o ldgguf%jetnéz arl]){e G aocrl]l{‘rgltltﬁ(n%}/eaﬁe onnadenosme receptors, for

t her apeu tions

enkamedeths fr O&ng?\’é’hgit’@n?esponse i s desirable, such as
~during acute -4- myocardial ischem a. Selective
1@nt agoBiostgania i Medicinaddrpiniits, 64}993), 819-64lhance t he

ef f ect hyenass sphe@&ﬁm@eﬂﬁstayn%wg@%} 98-

supr avent ernosi’ne n{)%ul ates nany
aspectk Mﬁl 9’@%}(1\9%5‘%% &%5-38el udi ng renin rel ease,
gl omer ubvied. Chdrhr @098 1, atss-30u0 renal bl ood fl ow

Corrpoup ed%h&nb@?%ggﬂ%fz% gll_a’g renal 5 affects of

adenosi ne hav as_renal protectlve agents.
15 yr t hel MsdeChermed88D2: 2%-Ze/ or Al a ant agoni sts may
be usef. Medi Chéthe(109®a3merd4-afz71,ast hma and ot her

al | el Ohfen, PIESRONRE IR, 339 3'9rh1t{}694rea”e”t of di abet es

mel litus hents descri be the
urrenf*ﬂkhé?\m’sé@g?%élé@eh]d@(ﬁ899r)96eptors for exanple

t he f oNb@nSghipied) Achtianficoll 86 B8E0882(M000)% Medi ci nal
Chem stry, 6, (1998), 619-641, Bioorganic & Medi cinal
20Cheni sObjgcts 6f the pESS) ;nv?ﬂ%{ﬁdi@the cdmpddpdls offloenulas [Al@I8)per se, the

41 Ricg%é%ﬁms of ffgg@% I Cﬁﬁ@f&% g&g%%érma%%éncgﬂﬁ%e%%k salts for the
gﬁpufaetggagjj)meqigamggts ﬁg:[he tgeatipgry of @ﬁ@pﬁs, re]@tpg%yhe adeposine Az

116dephdr! 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
25 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,
30 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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30 1-(2-dimethylamino-ethyl)-1H-pyrazole-4- carboxyhc acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-arnide or
1-(2-morpholin-4-yl-ethyl)-1H-pyrazole-4-carboxylic acid {4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide.



phosphoric acid, citric acid, formc acid, fumaric
acid, maleic acid, acetic acid, succinic acid,
tartaric add, methane-sul fonic acid, p-toluenesulfonic
acid and the hike. Preferred conpounds of the present
application are conpounds of forgmula IA 15 Mre
specifically, preferred are conpounds, wherein hetaryl

is 3H |F1‘bi@ﬁé@l:&n}23uﬂdﬁd)ﬂthe prtRht apPiERBh Sretfi@hdr 0bhPYnA of formula

(2 B YRR oGl oY e AP b st Himidapolsip A-dvd
i daf®PbF e Bélpyfmwomemi
(4 nmet hoxy- 7- nmor phol i n- 4-yl - benzot hi azol - 2-yl ) - am de,

2- di- mﬂwmmhmehyl-sa-lﬂﬁtawM&h}uomidazlaI(enﬁﬂﬁﬁgrbqwﬂpholm-

Egr% ﬁ: 4%ﬂl%b‘%@%zof‘i‘%lazol 2- yI)-anide

3-neth in-4-y nEtE 3H4rndaiple q

lic aci dlr 3r]ﬁré HG g)reyompounds om formula IB, wherein hetary is IH- pyrazole-
nor bhdhyl, ferdxyinpleeinrfoldviag almpdbuply) - am de or

3-met hyl - 2-pyrrolidin-1-yl methyl - 3H i m dazol e- 4- car box

y| | P(ﬁﬁiedlo‘cff—'eﬂﬁl)fl% Zfole 4- lcarboxyhc acid (4-—meth0)§y~'7: mc%rﬁhohn -4-y1-
ur

hol othlazo -2-yl)-amde
pre e@?‘?‘h‘& Qjﬁyﬂéa unds fromfornula | A wherein
hetaryl is 1H pyrazole- 1,4-diyl, for exanple the
ol | owi'[}‘qjg PEeSE sompeunds of formulsa IA or IB and their pharmaceutically acceptable

1- (Mhmebt@hﬁdbyxﬂe&%hm&wﬂ ihH IRy 8 Kt eRarAlpl6, My pesc¥dsbstescribed
a0|%k&§ gﬁ% roess?()rmrg)holln 4-
yl bbenZo &701 4 mI 51 Ami de, 30

1- (2-di et hyl ani no- ethwa) 1H—pyrazo|e 4- car boxylic
aci d (&) FretinrpaomprBpdpidPimuly -

yI-benzothlazoI 2-yl)-am de or

1- (2- mor phol i n- 4-yl - et hyl ) -@F+ pyr azol e- 4- car boxylic
acid (4-nmethoxy-7-norpholi N
yl - benzot hi azol - 2-yl)-am d - 65—Rief erred conpounds
of the present application urt her conpounds of
formula I B. More specificalfjy, preferred are

compounds, wherein hetaryq;ia 3H i m dazol e- 2, 4-di yl ,

for exanple the follomnng ound:

2- met hoxymet hyl - 3- et hyl - m dazol B- 4- car boxylic
acid (4-nethoxy-7- nnrpholln-

18- Writhoequptaund pbforBulg| ) - an1de. Further preferred are
conpounds fromfornula IB, wherein hetaryl is

| H pyrazol e- 1,4-din,CIor m@le the foll ow ng
conpound: 1-(2-nethoxy- pyr aF;-oI e-4-carboxylic
acid (4-nethoxy-7-nor phol | V )N

' R 1y

to a2 compound of formula

IR1
N ( J.,“"‘LRz
SR

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,

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 IB

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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corresponding hetaryl-carboxylic acid phenyl ester (in analogy to formula III) in
tetrahydrofurane is added and the mixture is stirred for about 1 h at room temperature.
The reaction mixture is treated with saturated ammonium chloride solution, followed by
ethyl acetate and the formed precipitate is collected, dried and purified in conventional

manner.

Compounds of formula IB:

The compounds of formula 1B may be prepared in analogy to the above mentioned
method, using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine II and hetaryl-
carboxylic acid phenyl ester (in analogy to formula IV}.

Isolation and purification of the compounds

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

could, of course, also be used.

Salts of compounds of formulas IA or IB

The compounds of formulas 1A or IB may be basic, for example in cases where the
residue R contains a basic group such as an aliphatic or aromatic amine moiety. In such
cases the compounds of formula I may be converted to a corresponding acid addition
salt.

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

glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid,
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! e%ﬂdlﬁ"’g 2lad WahLQAES §dtSn Wﬁ‘fﬂa@i in the presence of 2.5 g of membrane
: protein, 0.5 mg of Ysi-poly-l-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 uM). 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. ICsg 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.
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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
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Item Ingredients mg/tablet
Smg 25mg 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



exanpl e, natural or hardened oils, waxes, fats,
sem-liquid or liquid polyols and the |ike. The
pharmaceuti cal preparations can, noreover, contain
preservatives, solubilizers, 20 stabilizers, wetting
agents, enulsifiers, sweeteners, colorants,

flavorants, salts for varying- ?he osnotic pressure,
bui@eré, nasﬁln% agents or antioxidants. They can al so
co <t roc r therapeutically val uabl e

subst ances. Medi canents containing a conpound of ‘
f ok-mul Méx itetusdy 2,13Bndid and gHianhtecretht jueified yatemccept abl e

sapt tHRNROLaANE Aséer apeutical ly inert carrier are
al so an obJect of the present__ 25 invention, as is a

pr %ces%assf%‘ﬁg’taﬁélﬁ?thﬁ?%lﬁ%ﬁ drnilkifigicgWPESMpr i ses bri ngi ng

S0NE, Or AdDiEEn § ARPRUNIAS thete :ﬁmﬁlf&lﬂcaﬁlpi-eés o a duRatslepifesi
phar maceutically acceptable acid addition salts -11-

and, if desired, one or Dl Qe ép la‘togerapeutlcally
val uabl e substances |nt6£ngaEenrca¥— adm ni stration
formtogether with one or nore therapeutically inert
caltepelpgredieptsaccor dance wi t h B8&apsilgent i on conpounds
of formulas A or IB as well ggmgtheinsmg 100mg 500 mg
pharnaceutlcally accept abl e salts are useful in the
nt| of illnesses bgsed 5 t he
noé# ‘%@é%? ﬁtagonlstsc actl\?stysuchl88 °00
10A| Zhellii]adrbssldmsaefase Par ki nsiéf' s di siddse, HUABI ngt orm-s
di geas, protection, schikzophrenka, anxigty,
pa?n ?%ég?#gglon deficits, Q'gepress:ggn ADHEP drug 70
ad#i ctTda, such as anphetan1ﬂ@ cocailhe, opi éPds
etbanoMag&glgg,tgt&%tecannab| noi ds, or against agt hma 5
aller responses, hypoxia,_ i schae sel e an
substa‘E@ abuse, or are usef%p as sg%gtlv sclegOO
rel axants, antipsychotics, 10 antleplleptlcs,
1sanMagpofavtutisgBtogedanel car di apr ot ecti ve agents for

coronary artery disease and heart failure. The nost

Pr ¢f er igdiedaidl Qaﬁd 99&@%@69@@&&@@%&& the present
|nvent|on are those, i ncl ude di sorders of 'the

ceht r aft 4%@@ﬁﬂﬁ?¢§%§@éﬁ¥i?%ﬁ“ﬂ&%gﬁple the treatnent or

pr 8venkiil gito @buildlekbpiain’ s di sease, neuroprotection or
certain depressive disorders. 15 The dosage can vary
within wide limts and will, of course, have to be
ad&usted to the indiyidua uir nents each

= b bllpwiog preparacipn andy @awkéﬂlaf (B AR ALk opfptended t

20t hBmitdgseage. for adults can vary fron1about 0.01 ng to
about 1000 ng per day of a conpound of genera
formula | or of the correspggghﬁglannunt of a
pharnaceutlcally accept abl e sal thereof. The daily

d .
T o
aI god b%mﬂm@%ae@mh@lm i benzgtlﬁaéglrﬂﬂlﬂ-e i nd| cat ed.

To a solution of 4-methoxy-7-morpholin-4-yl-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 m} 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
30 stirred for 1 h at room temperature. The reaction mixture was treated with saturated



Tabl et Fornul ation (Wt Granul ation) Item | ngredients
mg/tablet 5 ng 25 ng 100 ng 500 ng 1. Conpound of
formula | 5 25 100 500 25 2. Lactose Anhydrous DTG 125
105 30 150 3. Sta-Rx 1500 6 6 6 30 4.

M crocrystalline Cellulose 30 30 30 150 5. Magnesium
Stearate 1 1 1 1 Total 167 167 %67 831 30 -12-
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2. Fﬂlwfi:atéwnqmlameth@i efwerrinlsd the pormpophdsef exempls 2 oj7 were prepared.
into a suitable capsule. The follow ng preparati on and

exanpl es illustrate the invdixhimgle 2but are not intended
to

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-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-
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-3 H-imidazole-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-methyl-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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i & Sia‘gi4dnfth0>ﬁ@ *Fﬂ?kg,hO?ln- iazol-2-ylamine an -methoxy-ethyl)-
20701 Hh9irizdteds-yrbhghiz addpiaagestdr, yhe tithrtotpound 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 :

25 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.



Usi ng

4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl am ne and
3- net hyl - 2- nor pholin 20

4-yl met hyl - 3Hi mi dazol e-4-carboxylic acid phenyl
ester, the title conpound was o¢btained as off-white
solid (21%vyield). MS: me= 4730MFH ), np 244- 246C.
Exanpl e 4 - Intermedi

3-Met hyl -2-pyrrolidin-I-yl £ i mi dazol e- 4- car box
ylic acid (4-nethoxy-7-

mor phol i n- 4-yl - benzot hi azol E839P¥ i de 25 Usi ng

4- et hoxy- 7- nor phol i n- 4-yl - benzothlazol 2-yl am ne and
3-methyl -2-pyrrolidin

1-yl met hyl - 3Hi ni dazol e.ga?lﬁgiyl | cWa i d phenyl
ester, the title conpound ma% bbtalneé as off-white
solid (76% vyield). Ms: me= 457(M+H ), np 255C.

-ethyl thyl- -methyl}-3-meth 1-3H- idazole-4-carboxylic
é (2 E%‘rro i Yi mtf % aﬁ“?‘i] TF E;);r aI?gI gglrgoxyl I C B
m%?

Fﬂﬁ&y 7- nnrphol|n 4- 30
- benzot hi azol - 2-yl)-am de -14- Usi ng

4 st Wﬁ%f{M@-mmhdwtthﬂémwnam] =ethyl} Hiriprwazelerd-
; ; I(c%r 1{&'&33%1@71&1 gl 151 nt%:ilbbf bhd ﬁl’x‘é‘n@ﬁ(ﬁggm eF. ﬁma{oﬁqu;lsc
é@%?f&*ﬂ%% s et ik uSHTREHAd, AS, oDl3) nef
190:11ﬂ)9m@.anﬁxcmypﬂme ®45ng, 0.77 mmol) and brom—tnpyrrohdmophosphon1um~
19" (&xgﬁ g@{? hyd) )nn;ldﬁ .mmzmyﬁorﬁla&met(@mb folowed by
¥

3a/ IC ! tg‘éﬁgi‘i’]@ﬂﬁ‘i‘ea(?é?g ﬂg)?}r éEer Ihnad ambient temperature, the reaction
4- reeixnok j-tikated withchturstedl aghedye amot duiiem chlo@de (28 mihandgptiacted

1- (BrdiiiR W&Qﬂg@aa@(fyhﬂ gathy. AL @&%ﬁecﬂor@ﬁﬁ@ﬁﬁf& ar€ dryed with

aci hen he titl e .conpaun was obt a
whi %grefly@tsalpgats 494 orregrated todryngs- P 1as é‘femmgjaﬂ‘ silice, eluent
1203dlaﬂ&ﬁmeﬂlﬁnEmm1mhMg 7% methanol) afforded the title compound as colorless oil

(§5%}Eé¥3}° snmf&—ydoaﬂ\ﬁbw)) 1H- pyr azol e- 4- car boxyl i ¢

oxy- 7- nor phol’l n- 4-

I nzot hi azol n

ngff g e BT et e Ry 0 LR U8 amaeyets Segralet Hio Sy
1 Q&qmnﬁbholln 4-yl - ethyl)-1H pyrazol e-4-carboxylic
acid phenyl ester, the title conpound was obtai ned as
15 white crystals 42%yi el dExadvPle 1M = 473( MtHH), np
204-207C. Exanple 8

1- (2-Met hox) -et hyl ) -1H pyrazol e-4xycak boxylic acid
(4- met hox) - 7- nor phol i n- 407%3\/“\
20 ‘ O |

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

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

Exa:mple 12

(\O
o T N\)
ooyt~

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

25



benzot hi azol - 2-yl ) -am de Usi ng

4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and
1- (2-nmet hoxy-ethyl)- 20 1H pyrazol e-4-carboxylic acid
phenyl ester, the title conmpound was obtained as |ight
yel l ow crystals 43%yvyield). NBi me= 418( MtH+), np
191-193C. " Exanpl e 9 - 16-

2- Met hpx | - 3- met - 3H i, dazaol e-4- i :
a C@%%&g{s&wﬂ@%ﬁﬁ r}f_l—?:ﬁllmléa%olg—tl-ca%x?l@e%d, %m title
4-apimpiound wesibazingd B cgloyless Wk 0Xsyigddh M§: m/e= 302(M+H").
4- et hoxY- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and
2- met hoxynet hyl - 3- net hyl - Exhmpledaizol e- 4- car boxylic
acid phenyl ester, the title conmpound was obtai ned as
white crystals 48%yield). M EX;;;ﬁ;S(N%Fr), np
242-245C. -15- Interned(?ﬁe%#,l%n el10 \d ' p N
- 02 g
[ (2- Met hoxy- et hyl ) - met hyl - am no] - net hyl } - 3- et hyl - 3H- |
Sgn O%S(fq%'lariafl Cr%[i(?igz(lxlyllm%ﬂly?-3ﬁgllrrlqda|:z)<t)1lgwqy<:larb%%l?cracilt-P ph%nyl ester
1-{2-[(2- net hoxy-et hyl)-net hyl -anmi no] -et hyl }-1H pyrazo
| eUsing @aremykwwoaéimdl—ﬁn@mﬂfé?-lm;cbaolﬁﬁwﬁyb%ﬂ& AE¥e Pﬁe
( léo’incpmnd FaPébiaTHE s bréwn 6l (P4 WAEOMSBs 286 @MAH) ). was
added under argon at OC a sol ution of 4-
di met hyl am nopyri di ne (94 nmol ) and
bron}tripyrrolidinophosphoﬁ?ﬁﬁPFézhexafluorophosphat
(790 nmg, .70 Mol ) in di toIf mde (8 m) foll owed
by triethylam ne (O.65§§PT g MO, After 48 h at
anbi ent tenperature, th eaction mxture is treated
wi th saturated aqueous anmoni um chloride (25 m) and
ex{ragh e thi IR A W el Shengbestek
meagﬁ?ﬁhﬁﬁgﬂ%%%%ﬁﬁ%ﬂﬂggggk%%kﬁgegégﬁare ryeg W th
magnesi sul phat e and.eyapor at.ed t S
ChP Rt e R L R IEE <o AE e BB impound was
c onlttained mgolpdlesviinhid{66% yield dYiSewer ROMAH @ compound as
colorless oil (55%vyield). M5 me= 304( M-Ht).
- Fol | owi ng the general nethdadambpleasanpl e 10 the
conmpounds of exanples 11 to 16 were

Oy S

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
Oy
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").



prepared Exanple 11 - 1 O // N, 20 ON

2- Di met hyl ami nonet hyl - 3- et hyl - 3Hi ni dazol e- 4- car boxyl
ic acid phenyl ester Using

2-di net hyl am nonet hyl - 3- et hyl - 3H-i m dazol e- 4- car boxyl
ic acid, the title conpound wag obt ai ned as |i ght
brown wax (43%yield). M5 me= 560( MrH1) . Exanple 12
O I\ OcL 25 ON
3-N®thy|-2-nnrpho|in-4-y|negﬁ?PPgﬁEinidazole-4-carboxy

lic acid phenyl ester -16- Ugkng
3- et hyl - 2- mor phol i n- 4- yior@uﬁ%]\ < 31 azol e- 4- car boxy
lic acid, the title conpoundlma 0 ned as

colorless wax (40%yield). Ms: me= 302( MrH+). Exanple

13 015

3- MeMeghoxpmehyk iethyir3 B-iptidrzeleyt-caghexylig agidmbenyl gsteiar box

ylic acid phenyl ester Using

3- netihy R-Rethystyi@itiytis mdthyil 3R iodhzokH- tarbakgliod it theaitieloompound

li [ t [ Qbt ai . N5g0
511 T3l af ot e <o TROUIRIS W SRR ) By
1- (2- Di net hyl am no-et hyl) -1 H pyr | e-4- carboxylic
aci d phenyl ester Using 'i‘l-mx‘l’ﬁﬁg
1- (2-di nmet hyl am no-et hyl ) - 1H pyr azol e- 4-car boxylic
acid, the title conpound oS {10 t ajcned as col orl ess
liquid (56%vyield). Ms: nie= 2? (M+H+) . Exanple 15 N
| ON-N O ©

2-Chloromethyl-3-methyl-3H-imidazole-4-carboxylic acid methyl ester hydrochloride

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 mmol)
and stirred for 0.5 h. After evaporation, the title compound was obtained as brown solid
(100% yield). MS: m/fe= 18%(M+H"), mp 106-108°C.

15 Example 19
N
o L3 o-
N
I 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
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% yield). MS: m/e= 171(M+H"), mp 145-147°C.

25



15 1-(2-Morpholin-4-yl-ethyl)-1H pyrazol e-4-carboxylic
aci d phenyl ester Using

1- (2-norpholin-4-yl-ethyl)-IH pyrazol e-4-carboxylic
acid, the title conpound was obtained as white solid
(33%vyield). M5 me= 302( MH—H) np 73-76C. Exanpl e
16 ~N 0 20 18 -

1- (2- Met hoxy-ethyl)-1H pyraﬁzol eI %car boxylic acid
phenyl ester Using,

1- (2- met hoxy-et hyl)-1H pyrazo,hﬁ-):-%j%g‘r boxylic acid, the

title conpound was obt aP@Q(j/@s\

l ess oil (55%

yield). Ms: nmle= 247( M H+) . -'}7- Exanmple 17 10 O N
A1/ I o

2- Met hoxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxylic
ac2-Megemmnlethyb: ﬁe:uethjé13ﬁ{g1,m1dazole-4—carboxﬂ1c acid methyl ester

2- met hoxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxylic

aCAdo]uﬁ&ﬁoftZ bR oG5B A net Byl WaBiniizaleB chrBéxylit it methyl ester

%g\é\! SP]LEX“EH%?S’ df/@x@ I)ﬂ ﬂ'@? (%ir% is mﬁ)?&Me'ﬁﬁ-)) treatdd with sodium

2 Mrdp Ghtang §0% ispersiay in Bircrakpddfonawl) 2ad afiend/ h with dingpthyl
neilﬂ'ﬁ(ie (637 &1, lm’ﬂfr%hhﬂéﬂ 1d€at afibieat !éhip@ﬂtlﬁfe the volatile componantes
a C? 9{%({%@?11 ¥ efﬁl{%éﬂ(el_l- Iprln q@)ﬁocce a)te {26 rngf r}q dtacfer (20 mi)
aca;tdethephpecmate@ Tiie aqueo) phasesis exsrIvied twige vish F‘%}é‘ acetate (20 ml
loh ygkﬁ’ﬁi?ﬂd%é &enthyed bt Eferﬁd?e Qﬁyﬁ&ﬁﬁh flagRdliudt idfhkland evaporated

Sfc
SHeeaED Pl@aaflélamva@#f?ﬁf%ﬁn Bk Mlng 18

R

( 1mtthmlqi) afforderbithy tittaepinpruing pevhitesrystrlsg 4B% wqud)eMS m/e=
ev aRevEH };,hil@yotl_ﬂ e conmpound was obtai ned as brown

sol i (100

yield). M8 me= 189( MrH+), np 106- 108C.

is Exanple 19 HO\\ O N&ample?.l
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20
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3-Methyl-2-pyrrolidin-1-ylmethyl-3 H-imidazole-4-carboxylic acid methy} 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

25

with ethyl acetate (20 m! 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.



2- Hydr oxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxylic
acid nethyl -ester A suspension of

3-met hyl - 3Hi m dazol e- 4-carboxylic add methyl ester
(4.0 g, 29 mmol) and paraf ormal dehyde (18 g,
corresponding to 570 mmol) in ngthanol (40 m) was 20
heated in a seal ed vessel to 135C for 6 0 h. After
cooling to anbi ent tenperatBtanpléfe sol ution was
evaporated to dryness. Flash chromat ography (silica,
el uent dichl oronet hane contai ni n met hanol )
afforded the title conpoung Wz}é crystals (56%
yield). M5 me= 171(|\/H—I+) 77% 147C. 25 18
Exanple 20 N N O

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

ac BeMethy g -moeslictin-4Lylaethyl-8 Hrimddazole-4-carboxylic acid methyl ester
2- hydr oxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxyl i c

aC tdi t&%roﬁa%@h?f 3 n§ﬂ(y¥ 38 it dazdleR-ORTY hd d4d methyl ester

yl.T Qr ma 1S subs uen

e L e L b
1 8>ﬁﬂbﬁﬂd&ﬁd$aﬁkeﬂ«ﬂwa4h)MAth dlnethyl sulfate (0.17
m, 1.8 nmmol). After 1 h at anbient tenperature, the
vol atile conponantes are rgaRyphtin vacuo, the
residue taken up in ethyl accetate (20 m) and water
(20 M) and the phases separgted. The _,aqueous phase
is extracted twice wth- | Yace-at’'€9(20 m 10 each)
and the conbi ned organic ¥Yaygrs are dryed with
magnesi um sul fate and evaporated to dryness. Flash
chronatography (silica, eluent dichloraonethane

c oAt hiZrViedonpsthykmresidiaminglfrostheld 3yl 3 éméewﬂfo%rﬁﬁbmhc

18RS a¥idiche@h &regtgltals (42% vyield). M5 W= 185(MtH ), np
74 77C. anple 21 10 r4N 15 0
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2. Efortiraengid G-neboRyrehill-meyharine. the Hls sEaRprpd wagpbtained as

metighd brewh efscdis ¢l (TN peldPlqs: @224 24fM-+H ol ) was
di ssolved in pyrrolidine (2.3 m, 28 mmol) and stirred

at anbi ent Example 24
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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: mfe= 198(M+H"}.

20 ' Example 25

HOYIL}Q\/\O/
N
o |

2-{[(Z-Methoxy-ethyl)-meﬂlyl-amino]-methyl}—S—methyl—3H—imidazole-4—carboxy1ic

- acid



tenperature for, the title conpound was obtai ned as
light yellow oil 45 mn. After 20 evaporation to
dryness, the residue is taken up in ethyl acetate and
saturated aqueous sodium carbonate (20 nl) and the
phases separated. The aqueous ph@gse is extracted twce
with ethyl acetate (20 m each) and the combined

g\r/gﬁ 5; tMéEB/ ) ﬁrgg% eagliu‘xa%kﬂlghr ogsnlt%ﬂhr g.?l@-%fcﬂicﬂe-@rr&ﬁlrboxyhc
O B AN e DL SRR i

t i twith watep(@.A%niisid ihtuny kydrovdonbngtydstS0 yigel 89 mun) and

m emnl%a%MBfﬂ 2t ambfehl @¥h ngtlfcrp qhd %@t’i(ﬁfl mﬁﬁir@ th@éareﬁlﬂy acidified at

e anEr H‘n IN g‘@ro%fﬂg agé g'ﬁipgx argﬁgﬁﬁm %l%: compound was

_ 3 Metithipted 2-misrupdreith lithiluy blrletidydnd3ised wiklbars birthen purifichiory Light

"C ‘él‘i@ﬁ@)ﬁ/ 1H-BRIREY MS: m/e= 226(M-H*
I or o?nat ’ maﬁwyl 3H—?m dénz%I e- car)boxyl i c add

ester 5 hlori r phol i.n [
conﬁ%%w mﬂbﬂm'? R L 7E P %f‘“”’@&eég%/’ o Bonr
yi eprepareds: m e= 240(MrHt). Exanple 2 3 -N1 10
N./~O O 2-{
b(2- Met hoxy- et hyl ) - net hyl - arBxaeple®st hyl } - 3- net hyl - 3H-|
m dazol e-4-carboxylic to acid nethyl ester Using
2-chl oronet hyl - 3-nmet hyl - 3H-i m ol e- 4- car boxyl i ¢ add
met hyl ester hydrochl ori 48 )\/
(2- met hoxy- et hyl ) - net hyl - anne, Nthe title conmpound was
obtai ned as |ight brown vi scous oil (92%yield). Ms:

m e=_242( MrHt
2-Dime ylamn)mme%(yl- -methzl 3H- umdazcﬂe—tl-car%oxyhc acid

Using 2-dimethylaminomethyl-3-methyl-3H-imidazole-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

N
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N
o |
3-Methyl-2-pyrrolidin-1-ylmethyl-3H-imidazole-4-carboxylic acid

Using 3-methyl-2-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/fe=
208(M-H").

Example 28
(o]
HO)/[ LN(:)
N
o |

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



2- Di met hyl am nonet hyl - 3- et hyl - 3H-i m dazol e- 4- car boxyl

ic acid nmethyl ester Using

2- chl oronet hyl - 3- et hyl - 3H i mi dazol e- 4-carboxylic acid
nmet hyl ester hydrochloride and dinet hyl am ne (33%
solution in ethanol), the titlg;conmpound was obtai ned
as brown viscous oil (85%vyield). M5 me= 198( MtHt).

20 Ukng M%ﬁ@—ﬁ@q;hoﬁhM‘-y’lﬁé@yl_—jﬁ-irhld@zolez«"z‘{carboxylic acid methyl ester,
En( gl_gylgl'te g(_?xﬁ_ é%%%%ﬁbp%egég {i%%%gx]_n-sngcg{gJSEﬁ; y?iélgggr IPM'—NI&H}.'MS:
( 20Nt Hoiyi-Btay| ) - met hyl - ani no] - net hyl |

-3-net hyl - 3H i m dazol e-4-carboxylic acid nethyl ester
(380 ng, 1.58 nmol) were diBaalpkexd i n met hanol (4.5

‘m) and treated with water (0.39 ml) and lithium

hydr oxi de nonohydrate (8Q10rrg,/ 89 Qnol) and stirred
for 18 h at anbient tenper . € reaction mxture
ds the carefully acidifiedoat b OCwith IN

hydrochl oric acid and evaporated to dryness. The title

PR SNPARPR LT
i >989% yi H. N . : = )
2R By eyt e B R oo B ks the it

t heoropopdrad sbieined xalmoive solRiGintl wsei8vithend funtheas gharaderiza@on.
Exanmple 26 HQ(LN, O1

2- Di met hyl am nonet hyl - 3- net iyphtsol M dazol e- 4- car boxyl
ic acid Using

2- di met hyl anmi nonet hyl - 3- gt hiAht 3H: | mgazol e- 4- car boxyl
ic acid methyl ester, th e c npgund was obt ai ned
@s light brown solid (>98% yield by THNW). Ms 15
me= 182(MH ). Exanmple 27%) HO N~/ O1

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-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
15 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™).

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

Example 31

=N ’

N0
1-(2-Dimethylamino-ethyl)- 1 H-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").



3-Met hyl - 2-pyrrolidin-1-yhnethyl -3H i m dazol e- 4- car box
ylic acid Using
3-met hyl - 2-pyrrolidin-1-yl methyl-3Him dazol e- 4- car box
ylic acid nethyl ester, 20 the title conpound was
obt ai ned as brown wax (>98% yiel.d by 1HNW). MS: nle=
208(MHt). Exanple 28 0 HO( NJ O N
3- Met hyl - 2- mor phol i n- 4- yhnekhyhpldst | m dazol e- 4- car boxy
lic acid -21- Using
3- et hyl - 2- nor phol i n- 4- | et hyN- 3H-j M. dazol e- 4- car boxy
lic acid nethyl ester, y\t/rt?@rlr.@r'l'e;%@ound was
obtai ned as |ight brown sol4d (>98%yield by 1H NWR).
M5: mle= 224(MH ). Exanmple 29 HO_//OQ 5 ON
2- Ve Htyxsotidinhl-y-Shylp 1 Hyplyra3bleidntatlanglieacld ahyllkdxy| i c
aci d Usi ng

Hf&{m -2-3a1 0By hi Bihd ziaaetoeetﬂymgﬁasmmel tGie title
aC| d nmet h

br GARPEBH aﬂ"tfééapsitt tf?awﬂr G M R 2 RO R

Exanple 30 N Qu\,Nf 10 \'O

1- (2- Mor phol i n- 4- yI et hyl ) - Bramgle 3% 0l e- 4- car boxyl i c
add ethyl ester 1H Pyrazole 4- carboxylic acid (300
ng, 2.1 mmol ), 4-(2-chlo L NTD oline (822 nmg,
4.3 mmol ) and pot assi um car on te (1.2 g, 8.6 mmol)
are d| ssol ved in dinethylformam de (12 nl) and

stlr 0 hat 75 C. Aftr tnd f or anot her 18
hat! ‘Tlt‘B ?ﬂ‘%?éﬁwa&ﬂﬁ“ carhoxy ‘L'E YT xt ur e was

treated wth water (25 m) and extracted four tines
wi tUrsingt I pyraicde-gcarboalic adid eathpromuedhyt methyheskerdhe it ¢ompound

16 am& Sb@ind 83 ddlfels@At (6708 Weldh i MBSmp-tibovptigh), dryed
wi th magnesi um sul phate and evaporated in vacuo. Flash

Example 34

=N
0}/@,N$N

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

Using 1-(2-dimethylamino-ethyl)- 1 H-pyrazole-4-carboxylic acid ethyl ester, the title
15 compound was prepared in the same manner as described for 2-{[(2-methoxy-ethyl)-
methyl-amino]-methyl}-3-methyl-3H-imidazole-4-carboxylic acid. White solid (>98%
yield by '"H-NMR). MS: m/e= 184(M+H").

Example 35

=N
oy Ak~
HO 0

20 Using 1-(2-morpholin-4-yl-ethyl)-1 H-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").



chromat ogr aphy (silice, eluent dichioronethane

contai ning 4% net hanol) afforded the title conpound as
colorles liquid (70%vyield). M5 me= 254(MtH ). 20
Fol | owi ng the general nethod of exanple 30 the
conpounds of exanples 31 to 32-ygere prepared. Exanple
31 1-(2-D nethylam no-ethyl)-1H pyrazol e-4-carboxylic
acid ethyl ester 25 Using lHxpypla26l e-4-carboxylic add
and (2-chloro-ethyl)- dlnethyl an1ne the title
conmpound was obtai ned as @@ H§=b(qU|d(7296y|eld)
M5: me= 212(M+H ). -22- Ex e 32 \"ON ~ NI-No O
1-(2-Pyrrolidin-1-yl- ethyl) 1H pyrazol e- 4- carboxylic
acid ethyl ester Using 1H pyrazol e-4-carboxylic add
and!-2- mﬂ@m-eﬂwl)eltfhymmégrﬂwbpwhﬁ acidthe titlie 5
conpound was obtained as |ight brown oil (65%yield).
I\/B Usth@ 3-(2 304tMhlytt exhyl)- EX-piakde-8 Zarbobflic@cid@hyl ester, the title

5 \Gpifkhase | kb gstitoRus B 0h da SREDVAIAG clthlerizarion. M

ester pyrazol e- xyl1c acid and
2- UP froét ﬂ?I{ﬁethyl ether, the title conpound 10 was
obtained as colorless oil (67%yield). M. me=
199(M+Ht ). Exanple 34 ON ~- | HO

1- (2- Di met hyl am no- et hyl ) - 1H pyr azol e- 4- car boxyl i c
aci d Using

1- (2-di net hyl am no- et hyl ) - 1H pyrazol e- 4- car boxyl i c
acid ethyl ester, the title 15 conpound was prepared
in the sane manner as described for

2-{{(2-met hoxy-et hyl) -



met hyl - am no] - net hyl } - 3- et hyl - 3H- i m dazol e- 4- car boxyl
ic acid. Wiite solid (>98% vyield by "HNW). M5 me=
184(MrH ). Exanple 35 N O-\"Nf'N, HO "noo 20 Using
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 gﬂ t hout further
characterization. M me= 54(M H). -23- Exanple 36
HO-N~-O O _

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

Usi ng, 1- (2- met hoxy- et hyl ) - 1H pyrazol e- 4-car boxylic
acid ethyl ester, the title 5 conpound was obtai ned as
colorless oil and used w thout further
characterization. M5 nfe=@BO(MH). 24 dains 1.
Conpounds of the general formula ONF1 R3 ~ S het

y B.wherein R3 is hydrogen or |ower alkyl;
i ibé?"l ox‘ﬂ%‘l‘rs%fﬁi‘&/fﬂ‘?”%%tf%?‘w'ai s 3Him dazol e-2, 4-diyl o
1H pyrazol e- 1, 4-Od,i,yl ; and _ :

G

()

()—OR*

1B
wherein

R’ is hydrogen or lower alky!:

R* is lower alkyl;

hetaryl is 3H-imidazole-2,4-diy! or 1H-pyrazole-1,4-diyl; and

n istor2,

and to pharmaceutically acceptable acid addition salts thereof,

2. Compounds according to claim 1, wherein the hetaryl group is 3H-imidazole- 2,4-
diyl.

3. Compounds according to claim 2, wherein the compound is

l2-methoxymethyl-3-methyi-3H—imidazole—'4-carboxylic acid (4-methoxy-7-morpholin- 4-yl-
benzothiazol-2-yi)-amide.

4. Compounds according_to claim 1, wherein the hetaryl group is 1H-pyrazole- 1,4-

diyl.



nis 1lor 2; and to pharmaceutically acceptable acid
addition salts thereof. 2_ Conpounds according to
claim1, wherein the hetaryl group is 3Him dazol e-
2,4- diyl. 3. Conpounds according to claim?2, wherein
the conpound is

2- met hoxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxylic
aci d (4-nethoxy-7-norpholin- 22-y| -

benzot hi azol - 2-yl)-am de. 4. Conpounds according to
claim11, wherein the hetaryl group is 1H pyrazole- 1,4
diyl. 25 5. Conpounds according to claim4, wherein
the conpound is

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

(4- met hoxy- 7- nor phol i n-4-yl - benzoth iazol-2-yl)-am

| 5. CompBuRISEERRIAOH SARRAWNELIRu AR AT TOor Tl a

E fined in claaml process conprises a)

T é‘&%tﬁ“ﬁiy Ahdbhsurdolrd-pasbaptia  Oamid  Nmethoxy{7morpholin-4-yl-
bahddthigrotoypoamideof formula R3 Cl het COaM)n-OR |V

to a corrpound of formula o NHR3 14 S het aryl

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

a) reacting a compound of formula

N
D—NH,
S

II
with a compound of forrula

3

>E.
e {)—OR*

to a compound of formula

v

-~

o
NH R’ 7
>
ENj o (J—OFR’
© B
- wherein R®, R*, hetaryl and n have the significances given in claim 1, and

if desired, converting the compounds obtained intc pharmaceutically acceptable acid
addition salfs.

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.



N O(3--OR4 IB wherein R3, R hetaryl and n have the

significances given in claiml, and if desired,

converting the conpounds obtained into

pharmaceutically acceptable add addition salts. 7. A

compound according to any one of clains 1 to 5,

whenever prepared by a process as clained in claim®6

or by an equivalent nethod. 26 8. A medicanent

cont ai ni ng one or nore conpounds as clained in any one

of clainms 1 to 5 and pharnmaceutically acceptable

exci pients. 9. A nedicanent according to claim8 for

the treatnent of Al zheiner's disease, Parkinson's

di sease, Huntington's disease, neuroprotection,

S hiéggq%enia, anxiety, pain, respiration deficits,

d&pr eJBFERMetbgentaifing opel dir dRPrencomneuhdsa es afgithed amiang one of
claiotsal 1o arnfptRinfiace AR RbeptRtIE BkdifiEnts CaNNabi noi ds, or

agai nst asthma, allergic responses, hypoxi a,

i schaem a, seizure and substance abuse, or is useful

a$. skdpedicamssnt resartiing toed@nAB s tHRNkdRRYANGH ACReimers disease
onvyl sants and cardi aprotective '

Lepi | entics,, antic
F %@%ﬁé ff’g}&tagé'o F'&ﬁ@'?%"’b?t 147581 SRYsRrolathom esshizophenig canxiety,
paif. refhleatoe edefitita deprgssiond Ammnmgwd&iioﬁ! Qmsa%a h&tamine,
: . correspondl n nmedal canent s or
ceofel PATE QA IE) WePute. cnBPeH s B aaap s alprat responses,
hygp¥aaisehaemint seigrerind slibsmase abusy)rap(is akert ke Redatives, muscle

RRANE OAHEb §EhBtics2 AN .pain., respiration defjcjts,

~de pressi g?&h%gﬁbgﬁf? Hémacgd% @W%@?S%Q{?&?da?rﬂ?mﬁgf’%ﬁ FRents for

COpRRY #itery dispasegand hegrtifailuse., ni cotine, cannabi noids, or
agai nst asthma, allergic responses, hypoxia, ‘

iig em a, seizure and substance abuse, or is useful
as s 88 2 sAmRauBd ria |any samesof claimsi by Shiot ities manufacture of

\ , phrenia, 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 heart failure.



