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®’ 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 151 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
good affinity to the Aya-receptor and a high selectivity to the A;- and Aj; 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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30 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 A; 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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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 Aza receptors on

35 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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- wherein
"R%R? independently from each other are lower alkyl or ~{CHz)n-O-lower alkyl, or
form together with the N atom to which they are attach a heterocyclic ring;

R’ is hydrogen or lower alkyl;
hetaryl is 3H-imidazole-2,4-diyl or lH—pyrazole—IA—diyl; and

n islor2;

' aid to pharmaceutically acceptable acid addition salts thereof.



J. Med. Chem, (1998), 41, 3186-3201, J. Med. Chem,
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Arch. Pharm Med. Chem, 332,39-41,(1999), Am J.
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- wherein R', R?, R, hetaryl and n have the significances given in claim 1, and
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if desired, cdnverﬁng the compounds obtained into pharmaceutically acceptable
acid addition salts.

- In a third aspect, there-is provided a compound as defined above, whenever

prepared by a process as claimed above by an equivalent method.

In a fourth aspect, there is provided a medicament containing one or more

- compounds as defined above and pharmaceutically acceptable excipients.
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Aim oli] %e embodiments disclosed herein are the compounds of formulas IA or IB per se, the
use of compounds of formulas IA or IB and their pharmaceutically acceptable salts for the
manufacture of medicaments for the treatment of diseases, related to the adenosine A
receptor, their manufacture, medicaments based on a compound in accordance with the
invention and their production as well as the use of compounds of formulas 1A 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, micotine, 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
disclosed herein are those, which base on the Aja receptor

‘antagonistic activity and which indlude disorders of the central nervous system, for
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pyrrolidin.

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

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

30  1-(2-dimethylamino-ethyl)-1H-pyrazole-4- carboxyhc acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide or
1-(2-morpholin-4-yl-ethyl}-1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl}-amide.



10 The term "pharnmaceutically acceptabl e acid addition
salts" enbraces salts with inorganic and organic

aci ds, such as hydrochloric acid, nitric acid,
WQReagss4laci d, phosphoric acid, citric aci dCHWEmms007592
acid, fumaric acid, maleic aC|d,6 acetic acid, succinic
acid, tart arl c aci d met hane- sulfoni ¢ acid,
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het ary zol e- A-diyl, for exanpl

f ol \’%‘Wﬂﬂ“ T ggprises

1-(2-pyrrolidin-1-yl-ethyl)-1H pyrazol e-4-carboxylic
aci d ( 4)nmeactingycormpennghbiormuld - _

yl - benzot hi azol - 2-yl)-am de, 30

1- (2-di nmet hyl am no-et hyl ) - 19<pyrazol e- 4- car boxylic
aci d (4-methoxy-7-norpholini4

yl - benzot hi azol - 2-yl ) - am dg >_

1- (2- nor phol i n-4-yl -et hyl) -‘:grazéle 4- carboxylic
acid (4-nethoxy-7- nnrphol|n 4-
yl - benzot hi azol - 2-yl) -an1dE 2006/ 008041

PCTI EP2005/ 007592 -6 Pref d conmpounds of the
present application are fur her conpdunds of fornula

I B. More specifically, preferred are conpounds,

whewith a ch@pauind ofif@endd i mi dazol e-2, 4-diyl, for exanple
the foll ow ng conmpound:

2- met hoxynet hyl - 3- net hyl - 3HiniRfazol e- 4- car boxylic
aci d (4-met hoxy- 7- nor pr% R
4-yl - benzot hi azol - 2-yl ) eam ¥e (—N

R 1

to 2 compound of formula

N (g J_ 2
O T

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

IA



Further preferred are conpounds from fornula IB,
wherein hetaryl is 1H pyrazole- 1,4-diyl, for exanple
the foll owi ng compound:
WO(2p06//88bXY - et hyl ) - 1H pyr azol e- 4- car boxyl i cPE/ERR005/007592
(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl ) -am de.
10 The present conpounds of forrulsa |A or IB and
t hgj,r pharmaceutically acceptable salts can be
prepared by nmethods known in the art, for exanple, by
processes descri bed below, which process conprises a)
react i ayreactigarompouf offfoypiithia Ol N--NHZ 1 S N E)
Il 15 with a conmpound of formula R3 CI het Oaryl R
(le-NR2 Il to a conpoundyef fornula ON>_HRa ~ S
Nhet R ary C\\ O(le %2 ¢ IA wherein R, R2, R3,
hetaryl and n have the sig rtQnces gi ven above

ary @ é}_ﬁgz g ,

S

with a compound of formula

3
&

to a compound of formula

N H R
é>_ﬁ}—{ea’\

N 0 ();—OR’
™)

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

1B

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 TA and IB

The intermediate 7-(morpholin-4-yl)-4-methoxy-benzothiazol-2-ylamine may be
prepared according to methods disclosed in W0O01/97786. The preparation of



WD 2006/ 008041 PCTI EP2005/ 007592 -7 or a) reacting a
conpound of formula O N \--NH S NCQ Il wth a
compound of forrmula Ra ci het 5 Oaryl Or-OR to a
worpawsciiof formula O N>H Ra N 3 hel aryl pdYERudBnERe2
COIB wherein R, R2, R3, hetagyl and n have the
significances given above, and, if desired, converting

t heors QH@%HQLQE@A%@ 1B Ritifg Qfé%t%%iﬁé &‘%I‘n&hla 11is generically

ep addltlon salts. In Exanples 1- 9
é"?@% Xgﬁgﬁ%%# "compounds of fornulas IA and Il is

descrlbed in nor% detail. The starting materials are

y be prepared according to

metrb adaun&ﬁn@ﬁmmumokﬁe-nmrphomm P-epasitakan-gimeemrpaunds
P f tetraB%o%?aneAt a out 7%°C is added a solution of tert.butyllithium solution in
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pentane and the suspension is warmed to about -30°C, At this time, a solution of a
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 js 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 IB may be prepared in analogy to the above mentioned
method, using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine IT 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 i)rocedure 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
e:'camples herein below. However, other equivalent separation or isolation procedures
could, of course, also be used.

Salts of compounds of formulas 1A 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 aci_d, malic acid, malonic acid, succinic acid, maleic acid,



The internedi ate
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WORE8E4iThe preparati on of WO 2006/ 008041 PCI/EP2005/007592
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filtration, extraction, crystallization, colum
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co r'('bﬂﬁﬂd\_é THe [fI@hBﬂHafﬁZGlﬂ(momkq% atea)., 1987 xdiPbharmhagpl 121, 353; 1nM)-
ex adméiﬁg 4sEhyGfAs Crb 666 b8 Svell plates in the presence of 2.5 pg 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 pM). Compounds were tested at 10 concentrations from 10 pM - 0.3
nM. All assays were conducted in duplicate and repeated at least two times. Assay plates
were incubated for 1hour at room temperature before centrifugation and then bound
ligand determined using a Packard Topcount scintillation counter. ICsq values were

30 calculated using a non-linear curve fitting program and Ki values calculated using the
Cheng-Prussoff equation.

The pKi value of compounds of the present application are in the range of 8.8 to
9.4. The preferred compounds show a pKi > 9.0. '



residue R contains a basic group such as an aliphatic
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hi gh %ﬁomrwn B oF e?’i‘B?FH cagged W1 Bpceutglly inert,
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man adenosli ne
ex fir exareple.japsushicrraises forfallets, epatedﬂablfts( @F@F %féﬁ hagd gﬁlﬁtlng capsules.
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polyols, glycerol, vegetable oil and the like, Suitable carriers for suppositories are, for

D

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

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

other therapeutically valuable substances.

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

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



(buffer A). The [3H] -SCH 58261 (Dionisotti et al.,
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Tablet Formulation {Wet Granulation)

Item Ingredients mg/tablet
Smg 25mg 100 mg 500 mg

1. Compound of formula ! 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



for exanple, as such carriers for tablets, coated

tabl ets, drages and hard gel ati ne capsul es. Suitable
carriers for soft gelatine capsules are, for exanple,
wegyws/eisba oil s, waxes, fats, seni-solid aneclingeiosioorsez
pol yol s and the |iKke. Depending on the nature of the
active 15 substance no carrierd?2are, however, usually

required in the case of soft gel ati ne capsul es.
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veget aldibeitans 1, 2r8chntl dendl gkenlaBSurithgbirifedwatei.er s f or
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salt thereof and a therapeutically inert carrier are
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15 aMaufiicaring ®Pratedirs t he control or prevention of

i1l nesses based 5 on the adenosi ne receptor
antagoRk;g ks Aolkhd By S URRALR Wik 28BS0 BAEs. di sease,

Par ki nson's di'sease, Huntington's di sease, '

nedr opAdd dems dand Zand B dpr i tesanxi ety, pain,

respi r afliif a sdRibi€dapsule.depr essi on, ADHD, drug

addi ction, such as anphetam ne, cocai ne, opioids,
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coronary artery disease and ghgglt failure. The nost
preferred indications in accordance with the present
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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
25 mmol) in dry tetrahydrofurane (10 ml) at -70°C is slowly added a solution of _
tert.butyllithium (1.1 ml of a 1.5 M solution in pentane corresponding to 1.65 mmol) and
‘the remaining suspension slowly warmed to about -30°C. At this time, a solution of 2-
{ [(2~methoxy—ethyl)—methyluamino]-methyl}«3-methyl-3H¢imidazole-4—carboxy1ic 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



prevention of Parkinson's di sease, neuroprotection or
‘certain depressive disorders. 15 The dosage can vary
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woj2ostoeghst 0 the individual requirenments in eegBr005067592
particul ar case. In the case of oral admnistration

the dosage for adults can varyl¥tom about 0.01 ng to

about 1000 . per,.day of .a d f er al
F o RtRoHs TP T eap pua AT apt ot LB St (20 mb and the
p h donreed grrcipitatel cpllatede Phepiaces siatetsepardtet alfthe Fveowsahpsp extracted

ot bR LIS S o S O s i
2l S5 ire] SEBIRF R SERTOS e OHE thaTEAnEhE Dhch of
T abhe progoctnBihsht ihoom§tdétapldr amsilicat{elom) tridhimehetartiontaingng 30%

ny/, ; { i ayIngh: =
fo rO%ié%%teg%a%%& (Be spdid gg?}él;% OIK% %} mS}J DTGﬁ{iez 5

10%7 »mp 17 78°Ry 1500 6 6 6 30 4.

M crocrystalline Cellulose 30 30 30 150 5. Magnesi um

St daliaing the gengrallmaboddf exdapla bthe tGpodls of @amNes 2 to 7 were prepared,
2006/ 008041 PCTI EP2005/ 007592 -12- Manufacturing
Procedure 1. Mx itenms 1, 2Ex3ampk@ 4 and granul ate

with purified water. 2. Dry the granules at 50C 3.

25,3 b SHiL S . o
g ?DE@A e P“‘é‘%%zé? g b Qe Bt PR
a SepPRinstl-begothi n?p%‘ﬁ)“ nul ation Item
Ingredients ng/capsule 5 ng 25 ng 100 ng 500 ng 1.

Coripingidimethofn? mudrghelirs4-FEbagothied-2tPapineppdiPous
L acti@s@yldmtholtebhyl-48nethyl-3 H-imidazole-4-carboxylic acid phenyl ester, the title
compound was obtained as off-white solid (49% yield). MS: m/e= 43 1{M+H"), mp 229-

15 231°C.
Example 3

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

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 3-methyl-2-morpholin-
20 4-ylmethyl-3H-imidazole-4-carboxylic acid phenyl ester, the title compound-was
obtained as off-white solid (21% yield). MS: m/e= 473(M+H+), mp 244-246°C.

Example 4

3-Methyl-2-pyrrolidin-1-ylmethyl-3H-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-ﬂ-ethyl)- 1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-
30 yl-benzothiazol-2-yl)-amide -



3. Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5.
Magnesi um Stearate 1 2 2 5 Total 200 200 300 600 15
Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a
veo2dvaisestmi xer for 30 minutes. 2. Add itenmecdiEanesborsez
and mx for 3 mnutes. 3. Fill into a suitable

capsul e. The follow ng pr epar at4on and exanpl es

N lﬁl{fulgé %%ie?lg{gg%é}ngﬁna% —érl— ergo rleolnzqt lahq?rgeea?lgﬁd&tp%rmlz&n 1-yl-
( 2etl’vﬁi-hH)@yrazbl&f,d -yartoedyliyd cidoatliyh edtermbt Lislé $orBpavatiivizb olgpingdas
| dagied SE)h 3% ﬁgmy i m/@chﬁ(M+H*), mp 190-192°C,

(4- et benzot h| azol - 2-yl)-am de

To a sol ut| on of

4- met hoxy- 7- mor phol i n- 4- yI - B8 hi azol - 2- yI ani ne (220
my, 0.83 25 mo in dry tetrahydrofurane (10 ni)

5. 7w-i[>smsulmml»mncaetiaﬂ&13 B@?fﬂler%ﬁf%‘fﬂ li agid (dymetpory-1 mﬁﬁh‘foh“‘
(1 lJbeﬂtotﬁfaz@l Aylpattideol ution in pentane correspondl ng

to 1.65 mmol ) and the renaining suspension slowy

ngxrg t trgetﬁ&@ Glm ltbléllllz%tlﬁ 23E2 yﬁnﬁﬂé atld 102-@ethylamino-

m eraz -m%?@lﬁg%fvbw lﬁw%ﬁlm ﬁéﬁ'ﬁr‘a@ﬁ%ﬁoww mgt%*gd as

Mahite érpstiles4va kel Vi Simanee 4§ UM ) wap 2¢d2053Cand t he

m xture 30 stirred for 1 h at roomtenperature. The
g eaction nmxture was treategeppdibysaturated WO )
2006/ 008041 PCTI EP2005/ 007592 *-13 aqueous ammoni um

(oo forgheln g TPt A Efata) Bline 68 Phforphalin 1.
phahb@zvﬂameolskﬂ&lam@d and the aqueous phase extracted
three tinmes with ethyl acetate. The conbi ned organic

| ayming AREOR1- _paepletintarjdenmithifzol Aaflamine ad BA2-wiorpholin-4-yl-
an oﬁ%ﬁ 1 iJl{‘E zar%[;%hg X&g gfl(gltYP% et Q\P]éjﬂit% ﬁﬁmggcrl 2({}%4 (gﬁaérr,]ed as

15| Mhetacr(yetplaé%% Ytqld)cMﬁdfl(ﬁrré?ﬂ%”é* édﬁ?&p‘?’nzﬂg 0% of

ethyl acetate) yielded the title conmpound as white
solid (31%yield). M5 M/eExanipl6@M-H+), np 176-178C.
‘Fol l owi ng the general nethod of exanple | the

CONNO MR et BURTAL [§Faz3lel OcafbdiPliCachd @PAEERExy-7-morpholin-4-yl-
benzothiazol-2-yl)-amide

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 1-(2-methoxy-ethyl)-
20  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

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.



Exanple 2 10

2- Di net hyl am nonet hyl - 3- et hyl - 3H i m dazol e- 4- car boxyl
ic acid (4-nethoxy-7-

wior pbralosea 4- yl - benzot hi azol - 2-yl ) - ami de  Usi mg1/EP2005/007592
4- met hoxy- 7- nor phol i n- 4-yl - benz%t hi azol - 2-yl am ne and
2-

di met hyl am nomret hyl - 3- met hy, dazol e- 4-carboxylic
aci d phenyl ester, the ti tlllgzt—e‘?}”#c%l%und was obt ai ned as
off-white solid (49%y|eld) me= 431(M+H+), np
229- 15 231C. Exanpl e 3 Exammple 10

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

lic acid (4-nethoxy-7-

nmor phol i n-4-yl - benzot hi @/Ti‘g\ém\j Usi ng

4- met hoxy- 7- nor phol i n- 4-yl b%nz t hi azo 2-yl am ne and

3- et hyl - 2- nDrphoIin 20

4- SRR LS. fepl SHBRRBMI 4-carborylic
estie@t ehm con‘pg(}n n ]allh %t ai %eg as off- V\f‘]l tmci:\r o
§o|51°dil( I%ﬁ“é}'d) Ms: nmle= 473(I\/H-H+), np 244- 246C.

Exanmpl e 4

3- VB¢ aydlutamfil r(@} [{ 2imethbsy-etingh) myetthydming ] bl E-pyeasiedx

Yl i GriqGy l@c&‘h'q?@fb oY X])’5471T1m01) and phenol (145 mg, 1.54 mmol) in

& v ie oD e e s sl AL O S DIERORE and

3 ndihi’eﬂiylaﬂnpwyn‘ﬂlned%’mg, 0.77 mmotl) and brom-tripyrrolidinophosphonium-
th” yh&ﬁﬁuh%b ﬁmﬁe;&g &0 %Rl RAKMEILG fReiachidh@ny) followed by

ester e coppou obt ai,ne as off ite
sol ’*rgt}{yi;ag%l? Oeq5d§11 4, %m:ﬂ? é\ﬁa %87}(17?@?} g e redction
EX aﬂi]i)ttereﬁs treated with saturated aqueous ammonium chlonde (25 ml) and extracted

| o4 e ed wi
aC| gl %ﬁrf&% vhf‘jf Jmﬁaaeka’c@%m)ea&lm COEDined Greaik BOXY hie@ryed with

ol1n

- BRgesuR atezmao ya%gmtealéo %H%O%TB 6%{?&11“0 graphy (silice, eluent
BCT ACHR0RBA O 50 ainirpA% sicthgnol) afforded the title compound as colorless oil

- Yia hokdpsd#h - benzot hi azol - 2-yl am ne and
1- ??S%roﬁ\ggl)%p r(]Met h?/l) 1H pyrazol e- 4-car boxylic

aci t ester ou
i feliepe qei@rmt q%?emw%lﬁﬁf’ﬂ% 2 R RFhARTS P wer
190pr:’29@@! Exanpl e
1- (2- Di net hyl am no- et hyl ) - 1H pyrazol e- 4- car boxyl i c
acid (4-methoxy-7-norphol i n-Beample 11
yl - benzot hi azol - 2-yl ) -am de

™ b
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2-Dimethylaminomethyl-3.-methyl—3H—imidazole«4—carboxyli§ acid phenyl ester

20

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

Example 12

(\O
0 /ril N\)
Cropt~

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

25



Usi ng

4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and

1- (2-di net hyl am no- ethyl)-1H pyrazol e-4-carboxylic

- vazolsusenyl ester, the title conpound was olcipsls/AEse2
white crystals 54%yield). M5 me= 431(MtH ), np

203-205C. 10 Exanple 7 -16-

:-IC énggf—r?qfsgﬁh-é%gr-pi-lx%]ﬁ?%%&g@ﬂ—?{-ﬁ%}{iggzg{ei—éargo% Y g(c}/ti b tivle

y| edagrumat] vanalsthingd a6l cplodlads dex (4Pngeld). MS: m/e= 302(M+H").

4- et hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne and

1- (2-norphol i n-4-yl - et hyl )pxdfpR)Bazol e- 4- carboxylic

acid phenyl ester, the title conpound was obtai ned as

15 white crystals 42%yield). ME: Wﬁﬁf 473( MtH+) , np

204-207C. Exanple 8 o 4 Y N

1-(2- Met hoxy-ethyl)-1H az Ie?4-carboxy|ic acid

(4- met hoxy- 7- nor phol i n- 4-yl -~ benzot hi azol - 2-yl ) -am de

| Usin . . L.

s4- Frddsbyly2- vy it PP ipddazalert-srzlpevis ydphend esiee
1-(2-met hoxy-ethyl)- 20 1H- pyrazol e-4-carboxylic acid
phsinlk 3asétkyl;2-pyamlitint- 1 -glmetiybd Hrichidwmsle dbtagioxgler aail, thie gHe
ye| r . 0, i ) " i = . + [

y gi@@&%d@ g%vl‘eé&g{;sébﬁh A (220yicltl. 8Fs: k8L Mok P

2- Met hoxynet hyl - 3- net hyl - 3K ni ol e-4-carboxylic

aci d (4-nethoxy-7-nnrpho|iﬁém“mﬂﬁi

4-yl - benzot hi azol -2-yl ) -am de Usi ng
4- et hoxy- 7- nor phol i n-4 hyaqu-Z-ylanine and
2- met hoxynet hyl - 3- neth 3H5i m dazol'e- 4- car boxylic

aci d phenyl ester, the title conpound was obtai ned as

whi. t rystals 48% yi y =1
B S W R =ik A ol

I nt er nedj at.es: . Exanp 101 O11 ~NJ .0 2+ .

(2 Xy By Ri) B raPE ARy achb feite spppqyad ves
i dabohrdds adohmesdiquid(56% yadid). MSemyd= 268(+HTo a sol ution
of '
1-}2-[(2-met ho) cy- et hyl) - megppi@ns nol -ethyl } -1 H pyraz

ol e- 4-
=N
!: :r O\”/Q)\!-\/\ N
o Lo

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 s
OOy
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 colozless oil (55% yield). MS: m/e= 247(M-H").



carboxylic acid (467 ng, 1.54 nmmol) and phenol (145

nmg, 1.54 mmol) in dinethylformamde (8 m) was added
under argon at 0OC a solution of 4-

siosodiokemi nopyri dine (94 ny, 0.77 nmmol) andepCcT/EP2005/007592
bromt.ri pyrrolidi nophosphoni umto hexaf| uor ophosphat
(790 my, .70 nmol) in dinethyl f& manide (8 n)

foll owed by triethylam ne %x ﬁ'gt 4.6 mmol ). After

48 h at anbi ent tenperature, tHBC‘taction mixture is

treated with saturated aqueoys, ammoni um chl ori de (25
m ) and extracted threeCkLn@SBM%Fhwgigyl acetate (25
m each). The conbi ned organli re dryed with
magnesi um sul phat e and evaporated to dryness. Fl ash
chromat ogr aphy (silice, eluent 15 dichl oronet hane

c on2-Methaxyméty et B H-iafidapkadcartoaylid acldpbenripdgemd as
colorless oil (55%yield). Ms: me= 304( MtHL) .

Fol Uang, Q%Eﬁ@xﬁ%ﬂﬁﬂ@lmmmﬁnﬂﬁa&wrﬁo@@c dcliethe title compound
¢ onB (%Qame%d‘ Sﬁ%neﬁow solid (§9q%a 1%@ mAL %’ﬁ&Fﬁ*), %%E%SQC

2 Di net hyl ani nonet hyl - 3- net hyl - 3Hi ni dazol e- 4- car boxyl
ic acid phenyl ester Using Examplel8

2-di met hyl am nonet hyl - 3- et hyl - 3H-i m dazol e- 4- car boxyl
ic acid, the title conpognd & obdai ned as |ight
brown wax (43%yield). M en"260( MtH+) . Exanple 12
010XJ 250 0

3- Met hyl - 2- nor phol i n- 4-yl met hyl - 3Hi ni dazol e- 4- car boxy

| |1 gzﬁgﬂ&oﬁh@wt nREyEs MR 2208 /008 FICT HrERA Q5 O8b& ioride
- I ng

3 t |
mﬁ‘ g%lho? ﬁf?[lﬁ}%hmhg’%o u ng] - -ﬁ'ﬁg%zglle%% as c 0 g{ﬁg@s{l ester
Wax (258008 J5 anmgl) invehyl agegate/ mgthe Brassprertegtofhe

QO LW dro&Bld¥ide by usage of an excess of an etheral soluhon 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/e= 189(M+H"), mp 106-108°C.

15 Example 19
N
HOVQMO\
N~
Il 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% vield). MS: m/e= 171{M+H"), mp 145-147°C.

25



5

3-Met hyl - 2-pyrrolidin-1-yl net hyl -3H i m dazol e- 4- car box
ylic acid phenyl ester Using

V8o n@bhgso412- pyrrol i di n- 1-yl net hyl - 3H i mi dazol rerferadushense2
ylic acid, the title conpound_was obtai ned as brown
oi | (22%yield). Ms: nle= 286(MEHH) . Exanple 14 p
N-,/'"-N 10

1- (2 Di met hyl ami no- et hyl ) - ﬁﬁ?w}’eggol e- 4- car boxyl i c
aci d phenyl ester Using

1- (2-di net hyl am no- ethyl)»OH- y ~e- 4- car boxylic
acid, the title conpound was |ned as colorless
_quuid(56%y|eld) M5: nfe= 260 Exanple 15 rN
i o V-_'"0O15

1- (ZMémmghmththne}hylémym;iamH"pyarh@uh‘eﬂm wethiplsster i ¢
aci d phenyl ester Using

1 k%omwhpi- Wetlﬁ}l-h%héth}lfﬂiﬁﬁbﬂmle@t—éarmb@a% fnethyl ester
Q%O t | I% mC%Fn]'g&u a_ﬁ ngtnﬁ% ?‘g’ %@\é‘ﬁv tgate%%lﬂmdsodium
16hﬂ¢®@7 11m€ Eommawnem myeral ol lp%/malz)l)la@da}ﬁ%r&%‘bm pigmethyl
ac btgfaié"(t@ Ey Imieps ﬁﬁnoﬂ—}s AREk1hat anlxblent temperature, the volatile corr;ponantes
ne azol.e- C ar |
{1 HEaoa e et BB R b Q‘S‘js‘%’o}ef (S
y| ehdithe phiBes separate@AlheRirpdons phase BeOEEd quth 1 acetate {20 ml
1P Cytcﬁﬁgrgpt%é QOABIRE orgdvic ﬁ%@m}ﬂe ﬁryébz wﬁﬂ nfdghesiubi éhifate and evaporated
acty ﬁasgglfrgpla%g%agéy (sﬁlca, eﬂ.]len? cﬁaﬂoromeﬁl ebgo@(a!lmﬁg 4%
2- mh’aml) atfotdpd the titte torppor@ides mhitagrpitads U2%andbdx YIS w/e=

aciygs Mn@)tﬂnbb@_ﬁ:@mound 5 was obtained as |ight
yel l ow sol'id (39 %yi el d) M5: me= 247(MH+), np

54-58C. Exanple 18 C "' Eﬂn@pleﬂ

0 /'L/Q

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

U'I.

15

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 0il 45 min. After
20  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%
25  yield). MS: m/e= 224(M+H"). :

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



2- Chl or onet hyl - 3- et hyl - 3H-i m dazol e- 4- carboxylic acid
met hyl ester hydrochloride A solution of

2- hydr oxynet hyl - 3- net hyl - 3Hi m dazol e- 4- car boxylic
woizebswatomy| ester to (250 ng, 1.5 mmol) in ebdykr2005/007592
acetate/nethanol 6 m, 1:1) was _converted to the

hydr ochl ori de by usage of an exPess of an et heral

sol uti on of hydrogen chlori ge. /fgi%er evaporation, the
light brown residue was tre FEP WMt h thi onyl chloride
(1.1 nl, 15 nmol) and stirred for Q,5 h. After
evaporation, the title co ou/ S Qbt ai ned as brown
solid (100%yield). Ms: @9(‘\%!2&) np 106- 108C.
is Exanple 19 HOOD 1 O o |

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

aci thyl ester S i « : .

3 eV REY R s S HERE R B e a-carbpepicqcid meth oter
(4.0.9, 29 nmmol). and paraf or,ma| dehyde (18.g,

c orfsigRorhioragettigl-& e thloir i Aazgler ey’ %ﬁ*fﬂ‘r’iﬂ%ﬁtﬁ"zo |
hediydtbchloride srirhephvkiss te title cd3p@ntlovas 6b1inkd asdightbrown solid
coqlj i ent. ture, the solution was
evgkg%%gl)?g@'ﬁengggﬁl: géh chr omat ogr aphy (silica,

el uent dichl or onet hane con]taai ni nf 5% met hanol )

afforded the title compound %R Ie crystals  (56%
yield). Ms: mle= 171(M+H+), np 145-147C. 25 WO

2006/ 008041 PCTI EP2005/ 0875 '}] 184Exanple 20 N N O

2- Met hoxynet hyl - 3- net hyl - 'mémézol e- 4- car boxylic

acid nmethyl ester A sol utPon lof

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

aci imEiMmlo -m&h{1%28nBmethyB-30MEthyl- 3 imidazole-4-carboxylic
di rre%éﬁ?ltﬁ rrrngréhagg (1o§m) ?%msuggequen%l y treated with

o dfitihpe ¥*He (71 ngy 60% di spersion in nineral oil,

1.8 mmol ) and after 0.5 h with dimethyl sulfaéle (0.17

m , Using2-ghleromethyl Bapethylp Hyimidpasleatrrarberrierad medy! ¢ifz

vol @idrdctlozepad@rinehoxypethyl)-anehybdmine, thadtiocorhpreind was obtained as

r esi t aken up. iRt ! cera ) and wat er
(2 (S)'h%%I%l ?rc’@nv&isc?lﬁséa ﬂégzag gsl’wg élglg'ﬁg{eeg.gz d?#eh gueous phase
is extracted twice with eth;i! acletite(zom

: ple 2 7

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

15

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

20 Example 25
" 07]/[ h\j\/\fq\/" O/
N
o |

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

acid



10 each) and the conbined organic |ayers are dryed
wi.th magnesi um sul fate and evaporated to dryness.
Fl ash chromat ography (silica, eluent dichloronethane

wonédiesong 4% nethanol) afforded the title gOMEOWR7s02
. as white crystals (42%yield). M5 nmle= 185(MtHLl), np
74-77C. Exanple 21 10-r 15 0-}0-

3' yf't[é Nt pyr : c})fl glglgtgyl}argllncrﬁ?;ng yl_ ?E”:l_rl}aletg] ld% -1m1 azole»g car%oxylic
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ev a&f‘%ﬁ%& 3 T&&;Qﬁ%ﬁg ﬁﬁum Eﬁgrlaeeﬁ'xld%gd ‘M Kﬁﬂleyﬁuﬂlﬁkatxon Light

e an urate ueous m car bonat e
(20 WSM(R%%’M@%EHMBFM 6“'3"'1'?1@ us phase is
extracted twice wth ethyl acetate (20 m each) and
t heFsllhbwhigneceardariiodlofaemgle 2 thedonymands of bramples Aetoi 28 mwere
SU|%%% £epnd evaporated to dryness. Flash
chr tography (silica, eluent
di chl or onet hane7net hanol E If rded the title
Ponpound asl i ght yeIIOM/0|I %- yield). Ms: nie=
224(MtH*) . Fol | owi ng t he general ne{hod of exanple 21
t he conpounds of exanpl esna2 t 4 were prepared. WO
2006/ 008041 PCTIEP2005/0075 N19" Exanple 22 0 -Nr
10 ~~Nf A 01 !
3- Met hyl - 2- nor phol i n- 4- ylnethyl 3H i mi dazol e- 4- car boxy

| C 2381l HyRiniMbmesiies-methyl-BH-imidazole-4-carboxylic acid
2-cbl oronet hyl - 3- et hyl - 3H-i m dazol e- 4- carboxylic acid

met W%inﬁgs&%%mglgﬁx%rﬁééﬂé g,r ?Qﬁﬁ%&ﬂﬂﬁiﬂl@hkmoﬂﬁ Qcil ndekigy] ester,

;?rerﬁ};-)tl ngmpmmgl-v%%sn i H)rown swﬂd ?>o Bfﬂ ylel{i%?rql—/f NMR), MS:
15 m/e=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/e=
208(M-H").

Example 28

How,lf§\¢ﬁi:3
g

3—Methyl—2—morphol_in_—4-ylmethyl—3H—imidazole-4—carboxy].ic acid



Example 2 3 10N /O ON 2-{
[ (2- Met hoxy- et hyl ) - net hyl - am no] - net hyl } - 3- net hyl - 3Hi
m dazol e- 4-carboxylic to acid nethyl ester Using
2o edvkoesonet hyl - 3- met hyl - 3H i m dazol e- 4- car bopyiERo&@o R
methyl ester hydrochloride and
(2- met hoxy- et hyl ) - net hyl - am ne2lthe title conpound was

. . , . P _
%b gnggg'{ia Yj‘:%-ll'n %ﬁﬁ%%%@%ﬁl%%?ml%&%l%g-za/r%X}liy?ilc ggid m'é@iyl ester,
2- Diertitle logingoamibwestobyained -aptighit hros@idolid xp8%oridd by S MRy MS:
| C el shapiny). ester  Using
2- chl or onet hyl - 3- met hyl - 3H i mi dazol e- 4-carboxylic acid
met hyl ester hydrochlorideEandIQ£nethylan1ne (33%
solution in ethanol), the t PP ecgn'pound was obtai ned
as brown viscous oil (85%yvyie MB: nle= 198( M-H+) .
20 Exanple 25 HO // Nf-& O~

(2- Met hoxy- et hyl ) - nmet hyl - ard ndf - net hyl } - 3-net hyl - 3H-im
Y dazol e- 4-carboxylic add

2006/ 008041
PCT/ EP2005/ 007592 -20 2-1 L
[ ( 2-Meshpamett 3y thet fymidazaladrathenlio peid 3- et hyl - 3H |
'm dazol e-4-carboxylic acid nethyl ester (380 ng, 1.58
mmilsing\Bemethoiyssathw-Seméthylrig!-aidadolet 4 cobory)ic andimethybdsted the title
wi L i hoteliaksn.
(6 BTl Unith Tl bRRA ool R R T e

‘tenperature. The reaction mxture . js the carefully
‘acidified at 5 0Cwith IN %"H’& ric acid and

evaporated to dryness. The titd e conpound was

obtained as mixture with P4 ihm/d@i de and used

W t hout further purificatien. Light rown solid (>98%
Wield by IHNVR). MS: me= 226(M H+). Fol | owing the

GO Ao TR RO Ly SHATP e b S0 SOROURL L 2Pl s
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

=~
O%Nw l'\{

N0
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+)_.



10 Exanple 26 HON O N

2- Di net hyl am nonet hyl - 3- et hyl - 3H i m dazol e- 4- car boxyl
ic acid Using

wOoRPswodyl am nonet hyl - 3- et hyl - 3H i m dazol e- BeTErhenogtse2
ic acid nmethyl ester, the title conpound was obtai ned
as light brown solid (>98% vyi 612&‘by 1H NI\/R)' M5: 15
nme= 182(MH ). Exanple 277

3- Met hyl - 2- pyrrolidin- 1-yhn%’faﬁiﬂll_§)—+| m dazol e- 4- car box
ylic acid Using

3-met hyl - 2-pyrrolidin- 1\Pr \EF@] dazol e- 4- car box
ylic acid nethyl ester, the titl€ conmpound was

obt ai ned as brovvn wax (>98% yield by 1IHNWVR). MS: me=

Zoéb%ﬁ_ﬁ ° dm" gﬁo 3{1%%12{%%&91[&4 e ach aézﬂa’fl &% car boxy

a0, 25001000041 ECLLEOOY 00 a8C, -l Hha

b i eoapoandreisuplaissitaelight btdwn dil (55% ym&rﬁpbﬁ&nnileave%B(M-'rH”
obtai ned as light brown solid (>98% yield by 1H NWR).
MS: mle= 224(MHt). Exanpl pxadple$®O ~ O S5 0|

2- Met hoxynet hyl - 3- net hyl - 3Hi m'dazol e- 4- car boxylic
acid Using =N ’

2- met hoxynet hyl - 3- et hyl %IS—);’%;M% 4- car boxylic
acid nmethyl ester, the titl®

10

15

20

1-(2—Methoxy—ethyl)—lH—éyrazole%-carboxyiic acid ethyl ester

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

Example 34

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

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

Oﬁ/g/m\/w@/o

HO

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").



conmpound was obtained as brown solid and used w t houd
further characterization. Exanple 30 -N Oy~\ .N~/~Nl
10 10 O

wo(2BesMdosoahol i n- 4-yl -et hyl) - 1H pyr azol e- 4- car boryPI0es/007592
acid ethyl ester 1H Pyrazole-4 E5carboxyllc acid (300
ng, 2.1 mmol ), 4-(2- chIoroethyT%nDrphollne (822 ny,
4.3 mmol ) and pot assi um car pnatiesd 1-2 g, 8.6 mol)
are dissolved in dinethylfornm de (12 mM) and
stirred for 6.5 h at 75 C, Af stnding for another 18
h at 15 anbi ent tenperatur %wfﬁgctlon m xt ure was
~treated with water (25 nil)oand extracted four tines
with ethyl acetate (25 ml each). The conbi ned organic
| aypIAMRIHRxREHYBCIFL Pyraf ddli-cArbbBEc Wid h water, dryed

wi th magnesi um sul phate and evaporated in vacuo. Flash

chr a S

condii; %(5 b b Zpi# ?5’19-& *b% PRGRIRLRRNG, the e
éol mm@n veaplztalpvrb%cy gpsg pil angasedgvithoutdurtivr gpgracterggation. MS:
Fol jnpaai 18g(Nilregener al et hod of exanple 30 the
conmpounds of exanples 31 to 32 were prepared. Exanple
31 NN \10

1- (2- D met hyl am no- et hyl ) - 1H pyrazol e- 4- car boxylic
acid ethyl ester 25 Using 1H pyrazol e-4-carboxylic
acid and (2-chloro-ethyl)-dinmethyl-amne, the title
conpound was obtained as colorless |iquid(72% yield).
MS: mle= 212( MtH+). WD 2006/ 008041 PCTI EP2005/ 007592
-22 Exanple 32 ¢ N-/- V O
1-(2-Pyrrolidin-1-yl-ethyl)-1H pyrazol e- 4-car boxylic
acid ethyl ester Using 1H pyrazol e-4-carboxylic acid
and 1-(2-chloro-ethyl)-pyrrolidine, the title 5
conmpound was obtained as |ight brown oil (65%yield).
‘M5 m e= 238( MtH+) .



Exanple 33 N NN 0 O
1- (2- Met hoxy-et hyl)-1H pyrazol e-4-carboxylic acid
v Bookosseder Usi ng 1H pyrazol e- 4- car boxyl i c ag) T%ﬂﬂ
2- bronoet hyl nmet hyl ether, the‘Eagle conpoun?i,b‘il \ﬁﬁ?ﬂwﬁ
obtained as colorless oil (67%Yyield). MS: me=
199( MtH+) . Exanple 34 O .N-/~1 HO
1- (2- Di net hyl am no- et hyl ) - 1H pyrazol e- 4- car boxyl i c
~acid Using Clai
“1-(2- dnet hyl ani no- et hyl ) - 1H pE%%I e- 4- car boxyl i ¢ aci d
ethyl ester, the title 15 conpound was prepared in
t he” dafrempenndyofshe sragretipradaf or
2-{[ (2- met hoxy-et hyl) -
met hyl - axfi nol - et hyl } - 3- et hyl - 3Hi nmi dazol e- 4- car boxy!

ic acid jte solid#(>98% yield by 1HNWVR). MS:
m e=18 HExamile 35 rN HOLL 20 Using
1-(2- in- thyl ) glH pyrazol e- 4- carboxylic

aci d et ljyl est@r, \the tjthNe conpound was obtained as
I'i ght EE;]OM/solid.and Use®*wi t hout further

char ac zation. " M5 nle= 224(M H+). WD 2006/ 008041
PCT/ EP2005/ 007592 -23 ExanpMe 36 N/ HO O

5- (2- Met hoxy- et hyl ) - | H pyrazol e- 4- car boxylic acid

Us iyd@reid - ( 2- met hoxy- et hyl ) - 1H pyr azol e- 4- car boxyl i c

aci g et hyl, ester he titl.e 5 conpoun tai,ned as

oo oo Pty S8 gt ito At DB A or (OH ) BHBtEr o, or

char act efdrzatogaier Wwith the N atom to which they are attach a heterocyclic ring;
R’ is hydrogen or lower alkyl;

10

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

o tslor2;

- and to pharmaceutically acceptable acid addition salts thereof.

15 .

2. Compounds according to claim 1, wherein the hetaryl group is 34-
imidazole-2,4-diyl.

3. Compounds according to claim 2, which compounds are

20 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-



me= 169(M H+). WD 2006/ 008041 PCT/ EP2005/ 007592 -24

Clains 1. Conpounds of the general fornula O N HR3
Wﬁzﬁ ol aryl CNJ 0 "R2 Ol A wherein R,

Praenendent |y from each other are |ower al ky’i’cwmm’s’””"s”

-(CH2) m Ol ower al kyl, or form2ogether with the N

atomto which they are attach a heterocyclic ring; R3

i s Pparhslert ﬂTbeP%ﬁk@PZ%’r%W“aml@ dretaryl is
3H Bmatiag-Qligridlidindi-Ylimakyl BifF-Riidas®l-£xdibdryiit ¥id (A8 thokty-7-
i sl gl 2amnal d){l-tb%flﬁo la{@czeﬁ&l ca Iy acceptable acid

€

addi tion sa reo * Conpounds according to

claiml1, ph eC@:hBan'ﬂ? a&%ﬁﬂﬁty {o @%&Wp “Jhﬁregﬁh% h%tgry%: grglu%%szlﬂ—

i m dazol e-2, 4-diyl . Compounds &ccor
whi yraeeladotidis ar e 20 2-{
((2-nmet hoxy- et hyl ) - net hyl - am no] - net hyl } - 3- net hyl - 3Hi
m dazol e- 4-carboxylic acid
' (‘4-'met hox§:- 7Compqinds havorthing tolagimet, h»iha:h@bmgowd)sawﬁ de,
2-di met hyl am nonet hyl - 3- et hyl - 3H-i m dazol e- 4- car boxyl
-| c Miﬂyl(mﬂldm{lhdmﬂ}ﬁ) 1H-pyrazole-4-carboxylic acid (4-methoxy—7—morpholm-4—
)ag,;lg{ehl azol -2-yl)-am de, 3-nethyl _
nﬁé%qoll -4 1-31 -imdazol e-4-carboxylic acid
4 bdguereecledrraxyboiabtsgsthoxy-7-morpholin-4-
l-benzothlazol -2-yl}-amide or
1-(2-morpholin-4-yl-ethyl)-1H-pyrazole-4-carboxylic acid (4-methoxy-7-morpholin-4-
yl-benzothiazol-2-yl)-amide. '

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

which process comprises

a) reacting a compound of formula



- 25 norpholin-4-yl -benzot hi azol - 2-yl )-am de or

- 3-net hyl -2-pyrrolidin-1- ylnethyl 3H i m dazol e- 4- car box
WMZ@“GH&MII (4- et hoxy- 7- PCT/EP2005/007592
mor phol i n- 4-yl - benzothlazol-2-yL26an1de. 4. Conpounds
according to claim1, wherein the hetaryl group is 1H
pyrazol e-1,4-diyl. 5. Conpoungds according to claim4,
whi ch conpounds are ?
1-(2-pyrrolidin-1-yl-ethyl)
aci d (4-nmethoxy-7-norphol
_ yI-benzothiazoI-2-yI)-an1de 10°
1- (2-di net hyl am no-et hyl ) - yrazol e- 4-car boxylic
acid (4-nethoxy-7-norphol i ﬂ

yl - benzot hi azol - 2-yl ) - an1de or I
1-(2-nnrpho|in 4-yl -ethyl)-1H. pyrazol e- 4- car boxylic

aci hol i n- 4-
benzo &b§§% %?HB@Qanlde 6. A process for

'preparlng a conpound of forrmula_3A as defined in claim

1, which process conpréges 4% eacting a conpound of
- formul a WD 2006/ 008041 P@P 5 007592 26 0 i}-NH

N (0J Il wtha compourfl of ~fr WaNC; bet Oaryl R
Yn-P{ i 2 RIIl to a conmpound of forfullA ON H Rg

; s‘r%zole-4-carquylic

to a compound of formula

© IA

. -wherein R}, R, R, hetaryl and n have the significances given in claim 1, and




{ Nryt~ (M O~n NR2 A wherein R, R2, R3, hetaryl
and n have the significances given in claiml1, and WO
WwWOQGsRePE 1 PCT/ EP2005/ 007592 -27 if desireq,
converting the conpounds obtained into gC’I’fEPZOﬂSIOO'TSQz
phar maceutical |y acceptable acid addition salts. 7. A
conpound according to any one of clains 1 to 5,

whenever prepared by a process as clained in claimé6

by an equi val ent nethod. 8. A nedi canent contai ning

one or nore conmpounds as clainmed in any one of clains

1 to 5 and pharnaceutically acceptabl e excipients. 9.

A nmedi canent according to claim8 for the treatnent of

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

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

ADHD, drug addiction, such as anphetani ne, cocai ne,
opi oi ds, ethanol, nicotine, cannabinoids, or against

ast hma,; | o es, h xi.a,,. | schaem a,,

sei zur elf(:gé_rs]ia&%g rgvtegtﬁ%gg ‘pa olﬁngé),‘m%{)oqﬁ%n%ﬂé"lﬁiaﬁgace“ﬁcaﬂy acceptable
sedsidaddifiongelée| e rel axants, antipsychotics,
~antiepileptics, anticonvul sants and cardi aprotective
agents for «wmeHad gecopdingtoyany paeafsdaiznd th &awhenkwérpuepared by a
10 : . gm&q;mg' - f claine 1 to 5

fo? Ki E% argr?a%br?%icltﬁ lj:%e of coéﬂpggf%}étnrglaﬁ(é&nedi canents for

t he treagt %t .of Al zheinmer's di sease, Parkinson's .

di sease,® ABHEFARFELFPRLIMNE QAG ¥ MEE GPHPPYIE ¢ Flaied in any one of
S C Bla#&RPos Al phdidtdcBltitallP Al Rptabie SRiipiahdk on deficits,
depression, ADHD, drug addi C{)I on, such as anphet am ne,

~cocai ne, popiqids, ethanol ni coti ne, cannabinoids, or |
agai nst 9. a:g gﬁﬁﬁ?mgrrtlag?oé?heg F%%%‘Bhg gg%q.%qué pf A?zhelmer s disease,
i S PhdembA’s dBedsE HidtinpRa s ThPSE ARER pARMS izbphrdE, ki i
s - B R TH S e%@n@ . 300 St e, pain,
ant ¥ &p; &t 8 CRTTes a8 20 push 2p ppPhE g, cocaine,
ag ERtois{ ehanob mineting camnabinpids segainst asthmahdlevgic degiohsts typoxia,
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.

10. The use of a compound in any one of claims 1 to 5 for the manufacture of

corresponding medicaments for the treatment of Alzheimer’s disease, Parkinson’s disease,
Huntington’s disease, neuroprotection, schizophrenia, anxiety, pain, respiration deficits,
-depression, ADHD, drug addiction, such as amphetamine, cocaine, opioids, ethanol,
nicotine, cannabinoids, or against asthma, allergic responses, hypoxia, ischaemia, seizure

~ and substance abuse, or is useful as sedatives, muscle relaxants, antipsychotics,

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