WO 2006/008040 PCT/EP2005/007591 -1- Case 22587 Substituted
benzothiazoles The present invention relates to compounds of the general
formula N /S 1-c// 0J wherein R'is cycloalkyl, substituted by OR or is
WA clo(2.2.1]hept-l-yl)-ethyl; 5 R is hydrogen, lowsr HEEAG;/007591
C(O)-lower alkyl; X is -CHR'- ; and R' is-hydrogen or lower alkyl; and to
pharmaceutically acceptable acid addition salts, optically pure
enantiomeres, racemates or diastereomeric mixtures thereof. 10 It has
suigaisiagbpbeen found that the compounds of general formula | are
adenosine receptor ligands. Specifically, the compounds of the present
invention have a good affinity to the A2A receptor and a high selectivity to
the A,- and A3 receptors. AdedBSiHEHTod 4489 de range of
physiological functions by interacting Wlth specmc cell surface receptors.
Thepatental ﬁ@@rﬁ%%lﬁ'@sr&ﬁ&%?ﬁzﬂés(ﬂfﬂﬂé JLUEIS WASuip first
reviewed in 1982. Adenosine is related both structurally and metabolically
to the bioactive nucleotides aden@sine triphosphate (ATP), adenosine
diphosphate (ADP), adenosine pyNop osrphate (AMP) and cyclic
adenosine monophosphate (cA @ to $heN biochemical methylating agent
S-adenosyl-L-methione (SAM); and stﬁjctumto the coenzymes NAD,
FAD and coenzym A; and to R ogethgr adBnosine and these 20
related compounds are importa N{Wj he regulation of many aspects of
cellular metabolism and in the m&dulation of different central nervous
system activities. The receptores for adenosine have been classified as

ALWRSAINAM and A3 receptors, belonging to the family of G
protein-coupled receptors. Activation of adenosine receptors
PoB/26. 54200yl e:be6/EU8028 RATIE P208H0p36312. 1 hept-1-y1)-ethyl;
5 R ishydrogen, lower alkyl or C(O)-lower alkyl;

X  is-CHR’-;and

R’ is hydrogen or lower alkyl;

and to pharmaceutically acceptable acid addition salts, optically pure enantiomeres,

racemates or diastereomeric mixtures thereof.

10 It has surprisingly been found that the compounds of general formula I are
adenosine receptor ligands. Specifically, the compounds of the present invention have a

good affinity to the Aza-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

15 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
coenzymes NAD, FAD and coenzym A; and to RNA. Together adenosine and these

20 related compounds are important in the regulation of many aspects of ceflular

metabolism and in the modulation of different central nervous system activities.

The receptores for adenosine have been classified as A, Azs, Az and A receptors,
belonging to the family of G protein-coupled receptors. Activation of adenosine receptors
Pop/26.04.2005



-2 by adenosine initiates signal transduction mechanism. These
mechanisms are dependent on the receptor associated G protein. Each
of the adenosine receptor subtyps has been classically characterised b

TR HERHUE cyclase effector system, which utilises cAMP BTSRRI
messenger. The A and A3 receptors, coupled with G; proteins inhibit

adenylate 5 cyclase, leading to a decrease in cellular cAMP levels, while
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to tiseer and to protect cells against damage caused by a short term
imbalance of oxygen. One of the important functions of endogenous

adenosinﬁfﬂ@&i@&%ﬁ@éh@&@@ﬁ@&ﬁ%ﬁ%ﬁ@%@@ 96 BoRH YRGBy roles in
'SChE‘c?e é%ne 99 8@%‘& A6z “s‘ ':F VAMef'i%& QGWHICB 51 SN0 %tgfq%“ of

onist to mast cells expressin

ad enos e rec
%%u A‘éf Feggféiiﬁs %‘Ej‘lféa‘i .m?sa'éé%c BLREFHRBE ﬂaigl%eﬁmfa@e EiiLgpse the
calcirsepfacenndhiibn oninsiers pBrepimrtsanel dAinduddd suryativhoramee of
inflamnengitenpphediatars. Witteratordsdive 7@ sedepi@f plalsubtgieiino increase the

medjafing asthmalite sHack AN RINRT B SHE T CARAUISERt damage caused by a short
term imbalance of oxygen. One of the important functions of endogenous adenosine is

25 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 As receptor resulted in increased inositol triphosphate and
intracellular calcium concentrations, which potentiated antigen induced secretion of

30 inflammatory mediators. Therefore, the A; receptor plays a role in mediating asthmatic
attacks and other allergic responses.

Adenosine is a neuromodulator, able to modulate many aspects of physiological
brain function. Endogenous adenosine, a central link between energy metabolism and
neuronal activity, varies according to behavioural state and {patho)physiological

35 conditions. Under conditions of increased demand and decreased availability of energy
(such as hypoxia, hypoglycemia, and/or excessive neuronal activity), adenosine providesa



Adenosine is a neuromodulator, able to modulate many aspects of
physiological brain function. Endogenous adenosine, a central link

between energy metabolism and neuronal activity, varies according to
Béhiidieratstate and (patho)physiological 35 conditions. UREGEEP2005/007591
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25 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 Aya receptors on

30 adrenergic function may have implications for a variety of disorders such as coronary
artery disease and heart failure. Ay, antagonists may be of therapeutic benefit in situations
in which an enhanced antiadrenergic response is desirable, such as during acute
myocardial ischemia. Selective antagonists at A;, receptors may also enhance the

effectiveness of adenosine in terminating supraventricula arrhytmias.

35 Adenosine modulates many aspects of renal function, including renin release,
glomerular filtration rate and renal blood flow. Compounds which antagonise the renal

affects of adenosine have potential as renal protective agents. Furthermore, adenosine 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 Al receptor, adenosine A,
WORBH¥E4May protect against the injury caused by myoca‘?&%@fﬁ%ﬁ”
and reperfusion. The modulating influenge of A2a receptors on 30
adrenergic function may have implications for a variety of disorders such
astebrodaryntagerisdisease eet:hodhefaitrecnni srtge astohepibent
therppruticloadelitin situatons: dnwhichdhtanhehceesantiadrenergic
response is desirable, such as during acute myocardial ischemia.
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COIH'POUIQ% Qc%ggoagdvge as Iél;llstg 53 'Qo"n‘?gct)'x?{'a?gp formula 1 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 for the treatment of
asthma, allergic responses, hypoxia, ischaemia, seizure and substance abuse. Furthermore,
compounds of the present invention may be useful as sedatives, muscle relaxants,
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents for disorders
such as coronary artery disease and heart failure. The most preferred indications in
accordance with the present invention are those, which base on the Ay, receptor
antagonistic activity and which include disorders of the central nervous system, for
example the treatment or prevention of Alzheimer’s disease, certain depressive disorders,

drug addiction, neuroprotection and Parkinson’s disease as well as ADHD.



their production as well as the use of compounds of formula 1 in the
control or prevention of illnesses based on the modulation of the
adenosine system, such as Alzheirder's disease, Parkinson's disease,
Huntipgiomns.sisease e srenietesisuschizoplania, amxiety, pain,
respiration deficits, depression, drug addiction, such as amphetamine,
cocaine, opioids, ethanol, nicotingy cannabinoids, or for the treatment of
asthma, allergic responses, hypoxia 'ﬁchgpmia, seizure and substance
abuse. Furthermore, compoun th&-present invention maybe useful
as sedatives, muscle relaxants, aftipSychgtits, antiepileptics,
anticonvulsants and cardiaprote m§ agerﬁs for disorders such as

f

coronary artery disease and heart fgilure. The most preferred indications
in accordance with the present irfivention are those, which base on the
Au, receptor antagonistic activity and which include disorders of the
cefthgtaervous system, for example the treatment or prevention of
Alzheimer's disease, certain depressive disorders, drug addiction,
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wherein R' and X have the significances given zbove,

and



0S \>-NH, SnO0Il with a compound of formula C\ rX. ORIl toa
cpmpound of formulaO N /S ~-XR CNO 0 wherein R and X have the
significances given above, and 4b if desired, converting the compounds
ob_tained into pharmaceutically acceable acid addition salts. In a third
aspect, there is provided a compound as defined above, whenever
~ prepared by a process as defined above or by an equivalent method. In a
fourth aigsired thevevisriingvitieel acameptcadren DBt RGRIntHonePBRReSUtcally
acetasbu ALY addidenisetisabove and pharmaceutically acceptable
excipients. In a fifth aspect, there is provided a medicament as defined
aboye for thetreatment afoAlrdeineis diseasefiRakingonaaiseagepared by 2

Huntington' c%]iseas neuropr. IoR, schizophrenia, anxiety, pain

Prof&Rpi é%ogﬁégg |%Y?s?r§)g€rnees ﬁ%ﬁ‘?éﬁ%ﬁ%o%rug addiction, such as
amphetamine, cocaine, opioids, ethanol, nicotine, cannabinoids, or for the
treatmensefastamanaler giovigspomsésanypoxisiscyasmia TEEiZeNeraHers 2s

det%lx'legsa@&g%n%bp%ﬁgn&%&gEa%?%&%ﬁgﬁ@gﬁl@ﬁeﬁ?suSC'e relaxants,

antipsychotics. antiepileptics, anticonvulsants and cardiaprotective agents
for coronary artery disease and heart failure.
in a fifth aspect. there is provided a medicament as defined above for the treaiment 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, canmnabinoids, or for the freatment of asthma, allergic
responses, hypoxia, ischaemia, seizure and substance abuse, or for use as sedatives, musqle
relaxants, antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents for coronary

artery disease and heart failure.
In a sixth aspect, there is provided a compound as defined above for use as a medicament.

In a seventh aspect, there is provided the use of a compound as defined above for the
manufacture of corresponding medicaments for the weatment 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 for the treatment of asthma, allergic responses, hypoxia, ischaemia, seizure and
substance abuse, or for use as sedatives, muscle relaxants, antipsychotics, antiepileptics.

anticonvuisants and cardiaprotective agents for coronary artery disease and heart failure.

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

groups are groups with 1 - 4 carbon atoms.



In a sixth aspect. mere is provided a compound as defined above for use
as a medicament. In a seventh aspect, there is provided the use of a
compound as defined above for the manufacture of correspondin
Wﬂezﬁﬁé%%{s for the treatment of Alzheimer's disease, ParEﬁi’ggﬁ 05/007591
disease, Hunting ton's disease, neuropretection. schizophrenia anxiety,
pain, regpiration deficits, depression, ADHD, drug addiction, such as
amphetaHfifE T GEARRE BRI i HBR SNy CasFRNABE B ot te
treatrhentefhasthma, allergic responses, hypoxia, ischaemia. seizure and
substance abuse, or for use as sedatives, muscle relaxants,
antipsyclhetiesnapligpigptiasallpaticpmniiisants diidcardisiprotest e dig erits

for;coronary arte disease aod heat failwa . Asdsedhetaingiie (e,
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inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric
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applicatiageare compounds of formula I, wherein R' is substituted

cyclopenty] : is -CH2-, for le ‘ ‘ ]
P R SR by ramblnatstberashings >
ol-2yietoradetimide, (cis)-2-(3-aceto)cy-cyclopentyl)

15N- @ r(ethax3 hydarphofitegenief e hOthiastbb 2:1) racphalide ylben@it)iazol-2-

-2-fi3-hudiaxyecyclopentyl) -N-
(4-methoxy-7-morpholin-4-yl-benzothiazol-2- yl)-acetamide or 15

(+)-(Cis) RS YRR YRR YL (G HNeth @ Ys (omainhalidoibRentoinis
|a29§ - Y-acetamide. Further preferred are compounds, wherein R1 is
subs |tﬁtéé)cycﬂgﬁexyl and X is -CH2-, for example
(cis)-2-{4-hydroxy-cyclohexyl)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
20  acetamide or
(trans)-2-(4-hydroxy-cyclohexyl)-N-(4-methoxy-7-morpholin-4-yi-benzothiazol-2-yl)-

acetamide.

A further preferred embodiment of the invention are those compounds, wherein R’
is 2-(7-oxa-bicyclo[2.2.1]hept-1-y1)- ethyl, for example
25  (rac)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-2-(7-oxa-bicyclo[2.2.1Thept-

1-yl}-propionamide.

The present compounds of formula I and their pharmaceutically acceptable salts
can be prepared by methods known in the art, for example, by processes described below,

which process comprises

30 reacting a compound of formula



(cis) -2-(4-hydroxy-cydohexyl) -N-
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)- 20 acetamide or
(trans)-2-(4-hydroxy-cyclohexyl)-N-(4-methoxy-7-morpholin-4-yl-benzothia
V& BX9%¢btamide. A further preferred embodiment of the F{VERRSHSAIE91
those compounds, wherein R' is 2-(7-oxa#bicyclo[2.2.tIhept-1-yl)- ethyl, for
example 25
(rac)-N-(4-metho)cy-7-morpholin-4-ybBenzothiazol-2-yl)-2-(7-oxa-bicyclo[2
.2.1lhept- 1-yl)-propionamide. The present compounds of formula | and
their pharmaceutically acceptable @ can-beprepared by methods
known in the art, for example, by progesses described below, which
process comprises 30 reacting a ¢ ound of formula WO 20061008040
PCT/EP2005/007591 -6 O N \>-N% N COJ Il with a compound of
formula CI O R Ill to a compound ofPformula 0 NIN / SX' NR 5 CO
wherein Rl and X have the significances given above, and

with a compound of formula

to a compound of formula

wherein R’ and X have the significances given above,

and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

10 In Examples 1 — 7 the preparation of compounds of formula I is described in more
detail.

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

known in the art.

Preparation of compounds of formula 1

15 The intermediate 7-(morpholin-4-yl)-4-methoxy-benzothiazol-2-ylamine may be
prepared according to methods disclosed in WO01/97786. The preparation of
compounds of formula (I) using the intermediate of formula (I1I) is also described in
WO01/97786.

For example a compound of formula T may be prepared as follows:



if desired, converting the compounds obtained into pharmaceutically
acceptable acid addition salts. 10 In Examples 1- 7 the preparation of
compounds of formula | is described in more detail. The starting materials
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carbonalgjexiraciesiieand cribdcGepanation by preparative chiral HPLC

affords the desired compound of formula I. Isolation and purification of the

comppun@siselataniadpiibatonefidhs endipaunddianddateibeddiatés can

de%%@%&él?ﬁ?ﬁwﬁea r?;ﬁaﬁ{/f satede 'Jegg%%g Py ansHiaplesanaalionQtor

‘Eurlflcatl jrocedure such as, for %fllthatlon Sxtraction,
ryStalft et r%bﬁﬂfﬁﬁ%ﬁ%ﬁ§f33taglzﬁt10?h|n tayer cﬁromaﬁogf Bty e
thickagatemrehiatbisalshs, %rea&ﬁaﬁv@%m??m givplessurday Bigpsure liquid
chreimategsapipiose: comisingiborn Dihthve peoprocedUiesiBpbaifietions of suitable
ilugpations ol aiahie Sapaialienanddselasprpiesaduras parphedoac

ref%&%%%es%%@%rpgeg akyi n&g‘?gther equivalent separation or isolation procedures

20 could, of course, also be used.

Salts of compounds of formula I

The compounds of formula I 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.

25 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,

fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,

30 methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the
like. Typically, the free base is dissolved in an inert organic solvent such as diethyl ether,
ethyl acetate, chloroform, ethanol or methanol and the like, and the acid addedina

similar solvent. The temperature is maintained between 0 °C and 50 °C. The resulting salt

precipitates spontaneously or may be brought out of solution with a less polar solvent.



examples herein below. However, other equivalent separation or isolation
procedures 20 could, of course, also be used. Salts of compounds of
formula | The compounds of formula | may be basic, for example in cases
WREPEHEYSsidue R contains a basic group such as an aI| EP&p(bm()‘ISQl
aromatic amine moiety. In such cases the8compounds of formula | maybe
converted to a corresponding acid addition salt. 25 The conversion is
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maintained between 0 C and 50 C. The resulting salt precipitates
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WO 2006/008040 PCT/EP2005/007591 -8 The acid addition salts of the
fgasic compounds of formulappagi Reesorvertegd editer corresponding
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washsth by CRACIIgINT MR findl washettmenbianepeltioyésm 10 pM - 0.3
Sus%%.dﬂga@a?s-@@e@&m& 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. I1Cs values were
calculated using a non-linear curve ﬁttmg program and Ki values calculated using the

25  Cheng-Prussoff equation.

The pKi value of compounds of the present application are in the range of 7.7 1o

8.5. The preferred compounds show a pKi > 8.0.

30



15 buffer containing 120 mM NaCl, 5 mM KCI, 2 mM CaCl2 and 10 mM
MgCI2 (pH 7.4) (buffer A). The [3H]-SCH-58261 (Dionisotti et al., 1997,
Br J Pharmacol 121, 353; 1nM) binding assay was carried out in 96-well
WRLLE MM presence of 2.5 sg of membrane protein, 0.5 g BF2005/007591
Ysi-poly-I-lysine SPA beads and 0.1 U adenosine deaminase in a final
volume of 200 Id of buffer A. Non-specific binding was defined using
xanthine a#niRIRAEONIENRA(AE) 2 M). GampruNyls vvere};gﬂ?mat 1G
concentrations from 19 M - 0.3 nM. All assays were cohducted in
duplicate and rgpeated at leagtgwo timgs. Assay plates| were iigubated
for Ihouf at room temperature before centrifugation and|then bound liggand
determiped using a Packard Topcount jscintillation counter. IC30;values
were calculated using|a non-linear curve fitting program and Ki values
calculated using the 2b Chengfrussoff equatlpn The pKi valys, of
compounds of the pregent application are in the range ¢f 7.7 to 8.5. The
preferred compounds $how a§>§| > 8.0, 30 WO 2006/008040
PCT/ER2005/007591 [9 Example No. hA2 (pKi) Examp le No. hA2 (pKi} 1
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ex%ngagle ca ?énas oF s(?clm ngag(rﬁeséapmﬁés are, for example, vegetable oils, waxes, fats,

semi-solid and liquid polyols and the like. Depending on the nature of the active

14

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,
15  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

20 other therapeutically valuable substances.

Medicaments containing a compound of formula ¥ 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 formula I and/or pharmaceutically acceptable acid addition salts and, if

25  desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers,



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 atine capsules. Suitable carriers for the production of solutions
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the like. Suitable carriers for suppositoriesjare, for example, natural or

hardened oils, waxes, fats, semi-liquid or liquid polyols and the like. The
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nervous system, for example the treatment or prevention of Parkinson's
disease, neuroprotection or cefidikztdepredstien dWerdersukhierdosage can
vary within wide limits and will, of course, have to be adjusted to the
individmalrg@dicements in each particulamgaskletn the case of oral

Rdministration the dosage for adults can, \@%y frorrhgprogut 0. % to =49 me
about 1000 mg per day of a compound 15 of general formula | or of the

correspopdin 90%mcggpfto f a,pharmaceutically acce%able sali;100 500

2. Lactose Anhydrous DTG 125 105 30 150

3 Sta-Rx 1500 ) 6 6 30

4. Microcrystalline Cellulose 30 30 30 150

25 5 Magnesium Stearate 1 1 1 i
Total 167 . 167 167 831

Manufacturing Procedure

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

30 3. Pass the granules through suitable milling equipment.
4

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



thereof. The daily dosage may be administered as single dose or in
divided doses and, in addition, the upper limit can also be exceeded
when this is found to be indicated. Tablet Formulation (Wet Granulation)
AU fents mg/tablet 20 5 mg 25 mg 100 mg 500 mg ACEFHISANG
of formula I 5 25 100 500 2. Lactose Anhytreus DTG 125 105 30 150 3.
Sta-Rx 1500 6 6 6 30 4. Microcrystalline Cellulose 30 30 30 150 25 5.
Magnesium Stearate 1111 Tot Manufacturing
Procedure 1. Mix items 1, 2, 3 and 4 and granulate with purified water. 2.
Drylige dugaedisstat 50C. 30 3. Pass the G&EfEd%hrough suitable milling
equipment. 4. Add item 5 and mix for threesgninutess egmpress g a 500 mg
suitable press. WO 2006/008040 PCT/EP2005/007591 -11 Capsule
Formulatiympemd oofsgigds mg/capsule 5 mg 25mg 100 mgn 500 mesob.
ompou f formyla | 5 25 100 500 Hydrous..actose 123 148
5 ;’9 COr%g'é)fg‘ﬁéﬂ;naz%“%"s 4070 4. Talc51128 15102 L”s. Magnjlegsglum
Stedrate 4°238r¢istal 200 200 300 600210 ManufagturingPrd€edure 1.7°
Mix4temqdlc 2 and 3 in a suitable mixer for 30 minutes. 2. Adwitems 4 25

ands5 3”945%%58‘}1?3@859%5- 3. Fill into & suitable cgpsule. The following
preparation and examples illustrate the invention but are not intended to
Total 200 200 360 60

10 Manufacturing Procedure

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

3. Fillinto a suitable capsule.

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

15 limit its scope.
Example 1

(cis)-2-(3-Acetoxy-cyclopentyl)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y})-

acetamide

To a solution of (rac)-{cis)-3-(acetyloxy}-cyclopentaneacetic acid {770 mg, 4.1 mmol)

20 and N,N-dimethylformamide (0.01 mi, 0.13 mmol) in dichloromethane (10 ml) were
added oxalyl chloride (1.4 ml, 17 mmol) and the resulting solution stirred for 18 h at
ambient temperature, After evaporation of the volatile components in vacuo, the residue
was taken up in toluene (10 ml) and again evaporated to dryness. The obtained acid
chloride was then dissolved in dichloromethane (20 ml) and subsequently treated with N-

25  ethyl-diisopropyl amine (2.5 ml, 15 mmol) and 4-methoxy-7-morpholin-4-yl-
benzothiazol-2-ylamine (960 mg, 3.6 mmol}. After stirring for 2 h at ambient
temperature and another hour at 50°C, the mixture was cooled to room temperature and
treated with saturated aqueous sodium hydrogen carbonate (15 ml) and extracted twice
with dichloromethane (20 ml each). After drying over magnesium sulphate and

30 evaporatuion of the solvents, flash chromatography (silica, eluent dichloromethane/ethyl
acetate 85:15) afforded (rac)-(cis)-2-(3~acetoxy-cyclopentyl)-N-(4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-acetamide as off-white solid. Separation by



15 limit its scope. Example | (cis)-2- (3-Acetoxy-cyclopentyl)-N-
(4-methoxy-7-mo rpholin-4-yl-benzothiazol-2-yl)- acetamide To a solution
of (racg;ﬁ]ci’{si)-&(acetylo)cy)-cyclopentaneacetic acid (770 mg, 4.1 mmol

¥ 20 ¥ -Odimethylformamide (0.01 ml, 0.23 mmol) in dicfﬂg%ﬁ%‘mﬁ g1
(10 ml) were added oxalyl chloride (1.4 ymk 17 mmol) and the resulting
solution stirred for 18 hat ambient temperature. After evaporation of the

Vol R EBHIBSHEHE T vt atprc i e ResHap P isrléhd Y affpnged the
andiidlgairmgeapdratedtdudipnisesieTHegbbralledsalidd(48hideldd Wssntien
dissplyed-in dichioremetivane (20 ml) and subsequently treated with N 25
ethyl-diisopropyl amine (2.5 ml, 15 mmol) and

4-meshexiny TR geabalindndd beazeipazah HapioedOf:mapE o M akkre
@ftefgrgg’g;gag for 2 h at ambient temperature and another hour at 50C, the
ur

mix was cooled to room temperature and treated with saturated

agueous sodium hydrogen.carbonate. a&;n Qfmd extracted twice with

dichloromethane (20 ml each). After drying over magnesium sulphate and

30 evaporatuion of the,solvents, flash chromatogra (silica, eluent .
o T R IE N ) RS2 PRS2y
(rac)<E&iYi94 (3-acetoxy-cyclopentyl)-N-(4-methoxy-7-

morpholin-4-yl-benzothiazol-2-yl)-acetamide as off-white solid. Separation

by, UHEbOEOBD TP R 20bSh b o3 BrpARAOH T et
YChiraithachlgcaehoepirhehranefisoprobao) 88¢15) affoldeddivay titidopentyl)-N-
compaxedas-Arsi @PHENG 1866k idgld-pe Hoy) sebduide wialdpiiked nalgaration by
A3AMNM L DR b 2 cholipwing Kie ganalalmeied: oL £xAmp18)L #3ied the
compounds of examples 2 to [ were Sﬁrg’pﬁlred. Exemgj; 2 ﬁﬁl)s)l\/?s P

(3- &btg?&%gl_%%%ﬁsgﬁﬁﬂ)q%gmg isomer. Light yellow crystals (4% vield)."MS: m/e=
(4-ndétdhENL 2. marRolifii4y|-benzothiazol-2-yl)- acetamide Using
4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and and (rac) -(cis)

acetic 10 acid 3-chlorocarbonylmeth§ikeyelegentyl ester,
(rac)-(cis)-2-(3-acetoxy-cyclopentyl)-N-

(4-nietiiay2 7 aidyphotir-dclpbbentothidzok thoy-deetemmietinvayidieantdazol-2-
Sepqaiirakydgreparative chiral HPLC (Chiralpack AD, eluent
heptane/isopropanol 85:15) afforded the

{cis)-2-(3-Acetoxy-cyclopentyl)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
acetamide (first eluting isomer, 64 mg, 0.15 mmol), potassium carbonate (82 mg, 0.59

20  mmol) and sodium methoxide (5.4M in methanol, 1.37 ul, 0.0074 mmol) are stirred
together in methanol (6 ml) for 4 h at ambient temperature. Evaporation of the solvent,
dissolution in methylene chloride and extraction with saturated sodium carbonate
afforded, after drying and evaporation of the methylene chloride, a crude material. After
crystallization from diethyl ether, the title compound was obtained as light yellow crystals

25 (91% vield). MS: m/e= 392(M+H"), mp 168-171°C, atsgex= -4.87 (CH,Cly, c= 1.1%).

Example 4

(+)-(cis)-2-(3-Hydroxy-cyclopentyl)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-
yi}-acetamide

(cis)-2-(3-Acetoxy-cyclopentyl}-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-
30 acetamide (later eluting isomer, 64 mg, 0.15 mmol), potassium carbonate {82 mg, 0.59
mmol) and sodium methoxide (5.4M In methanol, 1.37 ul, 0.0074 mmol) are stirred

together in methanol (6 ml) for 4 h at ambient temperature. Evaporation of the solvent,



title compound as later eluting isomer. Light yellow crystals (4% yield).

MS: m/e= 434(M+H+), mp 172-173C. 15 Example 3 (-)-(cis)-2-
3-Hydroxy-cyclopentyl)-N- (4-methoxy-7-morpholin-4-yl-benzothiazol-2-

V- 20eeoRtitde PCT/EP2005/007591
(cis)-2-(3-Acetoxy-cyclopentyl)-N-(4-metho¥y/-7-morpholin-4-yl-benzothiaz
ol-2-yl)- acetamideeétirst eluting isomer, 64 mg, 0.15 mmol), potassium _
carbOIEE (82 Mg .5’9@%%’6&%%}%%&&%&&%8}&%&%9ﬂwarbonate
methisivoded, 3ftenlvion7a mrmslasicn of thecmedetérerdelaridthanoldGmaty el After
4 hateselligntidarnperdietsl Buapaiatids oftheselventbdissdluliBghtyellow crystals
methylepe;chiprige And.exuaglion it saiuaied SOdILmM SAMRINAE = 1.19%),

afforded, after drying and evaporation of the methylene chloride, a crude
material. After crystallization from dietﬂglﬁmgg, the title compound was
obtained as light yellow crystals 25 (91% vyield). MS: m/e= 392(M+H"), mp

168-416, (ﬁﬁ@?ﬁ?éﬁf&é&lﬂ%ﬁﬁﬁzﬁ?nk&%%-ﬁ%%%%'&iﬁ-Q’f}x&%@aﬁay‘ﬁoi-z-yi)-

(3-Hydroxy-cyclopentyl)-N-(4-methoxy-7-marpholin-4-yl-benzothiazol-2-
yI)-aE%"tté‘Hﬂg% :
(cis)-2-(3-Acetoxy-cyclopentyl)-N-(4-metho)cy-7-morpholin-4-yl-benzothi

z0l- 21830 AT ETE s ‘éﬂiﬁiﬂ@b&%ﬁfgf?@ﬂﬁﬂ%’ﬁf&%%%86),‘“6“‘; acid 4-
potaskiorpceshduianshig Zidehocd gstainted tile epaiamdmetispxibsigsdamernct the
methanelrhaeids P74 ImnalprgShisead/ jogdtheteihonetharepidlmit-yl-

for 43,81, AMRIE L PMPSLAINE: RARARIR RIHNRRAUVEDW B39 yield). MS: m/e=

2006 40.PCT/ 07591. - 13 dissolution in methylene chloride
and é[é)?égﬁlg{n)w’f%ﬁ Esg%zugrlgé?eé’g sodium carbonate afforded, after drying and

evaporation of the methylene chloride, xaLcnriuqeeénaterial. After
crystallization from diethyl ether, the title"'compound was obtained as light

Il | % yield). : = 392(M+H+ 167-17 =
{ig%@%@-%é%%g%%mé%?& oxy-7- i (EnrghoEn-%—yﬁge’nggégazol-}yl)-
(B-Hper s/ clohexyl)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
acetamide Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and
(cis)Heiagd anithaxcAtsromhdion tidwivictyaetexypeadnsandd )-acetic acid 4-
comphlinocurasrsymnthedizedolnedactet) ehetdibameppand enasy (Cis)ized in exact the
-2-(3:3ER IR GORRBIIAN (4R LUexY; d:BIQrBRANEATYIN- (4-methoxy-7-

morpholin-4-yl-benzothiazol-2-yl)-acetamide and obtained as light yellow crystals (51%
20 yield). MS: m/ex= 406(M+H"), mp 190-192°C.

Example 7

(rac)-N-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-2-(7-oxa-bicyclo[2.2.1Jhept-
1-yl)-propionamide

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 2-(7-oxa-
25 bicyclo{2.2.1]hept-1-yl)-propionyl chloride, the title compound was obtained as white
solid (67% yield). MS: m/e= 418(M+H"), mp 195-197°C.

Example 8 (intermediate)
(rac)-2-(7-Oxa-bicyclo{2.2.1Jhept-1-yl)-propionic acid

The title compound was prepared by standard Wittig-Horner reaction from 4-hydroxy-
30 cyclohexanone, 2-(diethoxy-phosphoryl)-propionic acid ethyl ester and sodium hydride
(J. Boutagy, R. Thomas, Chern. Rev. 1974, 74, 87-99} and subsequent saponification with



benzothiazol-2-yl)-acetamide and obtained as light yellow crystals (33%
yield). MS: m/e= 406(M+H+), mp 212-216C. Example 6
trans)-2-(4-Hydroxy-cyclohexyl)-N-

‘{ %2907 -morpholin-4-yl-benzothiazol-2-yl)- 15 acetamf&glﬁ%m‘ﬁ’mh) !
4- methoxy -7-morpholin-4-yl- benzothlazo1-2"-ylam|ne and (trans)-acetic

aC'dféfaQIR!x‘?&% GRBRRX e sEYSIRPCXYL G51RL 10 AR GOMPRUOd AR

synthesized jn ex ct the, same m escri i
sy SRRy S Rt Ty T7OAED, “HoNMR (50 Mita
morpR&fin Y1) &hié@ﬂaﬁé@%&&été&% ARelthiRed D d1iti JEliGud-Me),
cryst&lSt(Bi% PR, yisld)HMB; T/ éss YOG H X, )mmpl 1901 BRC20EX &nipkerbar).
(rac)-N-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-2-(7-oxa-bicyclo
[2.2.1] hept- 1-yl)-propionamide Using
4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 2-(7-oxa 25
bicyclo[2.2.1]hept-I-yl)-propionyl chloride, the title compound was obtained
as white solid (67% yield). MS: m/e= 418(M+H+), mp 195-197C. Example
8 (intermediate) (rac)-2-(7-Oxa-bicyclo[2.2.1]hept-I-yl)-propionic acid The
titte compound was prepared by standard Wittig-Horner reaction from
4-hydroxy- 30 cyclohexanone, 2-(diethoxy-phosphoryl)-propionic acid
ethyl ester and sodium hydride (J. Boutagy, R. Thomas, Chem. Rev.
1974, 74, 87-99) and subsequent saponification with WO 2006/008040
PCT/EP2005/007591 -14 potassium hydroxide in ethanol. After
recrystallization from n-heptane, the titte compound was obtained as
white solid. EI-MS: m/e= 170(Mt), 'H-NMR (90 MHz, CDC13, TMS):& 1.3
(d, 1=8 Hz, 3H, Me), 1.7 (m, 8H, CH ), 3.0 (g, 1=8Hz, 1H, CH-Me), 4.6 (t,
1=4.5 Hz, 1H, CH-0), 7.2 (s, 1H, COOH), mp 61-62C, bp 120C (0.008
mbar). 5 WO 2006/008040 PCTIEP2005/007591 -15 Claims 1.
Compounds of the general formula




ON CSOX NR COwherein 5R'is cycloalkyl, substituted by OR or is
2-(7-oxa-bicyclo[2.2.1]hept-I-yl)-ethyl; R is hydrogen, lower alkyl or
C(O)-lower alkyl; X is -CHR'- ; and R' is hydrogen or lower alkyl; and
HharA4e¥tically acceptable acid addition salts, optically p&fd/EP2005/007591
enantiomeres, 10 racemates or diastereoferic mixtures thereof. 2.
Compounds of formula | according to clgim 1, wherein R is substituted
cyclopentyl and X is -CH2-. 3. Compou’rT(%s_of formula | according to claim
2, wherein the compounds are

(cis)-2- (S@Q%gam&mig{geg@%%%%m@thoxy 7-morpholin-4-yl-benzothiaz
ol-2-yl)- 15 acetamide, :
(cis)-2-(3-aceto)cy-cyclopentyl)-N-(l-methoxy-7-morpholin-4-yl-benzothiaz

N ﬂ}uo)cy-?-morpholin-4-y|-benzot

ol-2-yl)- acetamide,

(-)-(cis)-2-(3-hydroxy- cyclopentyl

hiazol-2- yl)-acetamide or 20 -s )—x
(+)-(cis)-2-(3-hydroxy-cycopentyl)-N-(4-methoxy&-morpholin-4-yl-benzothi
azol-2- yl)-acetamide. 4. Compo@d of formula I according to claim 1,
wherein R' is substituted cydohexg and X is -CHZ-I 5. Compounds of
formula | according to claim 4, wherein the compounds are WO
20064208040 PCTIEP2005/007591 - 16
(cis)-2-(4-hydroxy-cyclohexyl)-N-(4-methoxy-7-morpholin-4-yl-benzothiazo
|52-y)- a%@mj I'substituted by OR or is 2-(7-oxa-bicyclo[2.2.1]hept-1-y1)-ethyl;
(trarﬁ )-2- ﬁlh t:ﬁn ?{0 cyc Iﬁ{gﬁ){(}){/l&%ﬁowgtﬁ%}w 7-morpholin-4-yl-benzothi

-y|
is mCI-IR s and

R’ is hydrogen or lower alkyl;

and pharmaceutically acceptable acid addition salts, optically pure enantiomeres,

10 racemates or diastereomeric mixtures thereof,

2. Compounds of formula I according to claim 1, wherein R’ is substituted
cyclopentyl and X is —CH,-.

3. Compounds of formula I according to claim 2, wherein the compounds are

{cis)-2-(3-acetoxy-cyclopentyl)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
15 acetamide,
{cis)-2-{3-acetoxy-cyclopentyl)-N-{4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
acetamide,
(-)-(cis)-2-(3-hydroxy-cyclopentyl})-N-{4-methoxy-7- morphohn -4-yl-benzothiazol-2-
yl)-acetamide or
20 (+)-(cis)-2-(3-hydroxy-cyclopentyl }-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-

yl)-acetamide.

4. Compounds of formula I according to claim 1, wherein R' is substituted
cyclohexyl and X is ~CH;-.

5. Compounds of formula I according to claim 4, wherein the compounds are



5 6. Compounds of formula | according to claim 1, wherein R' is 2-(7-oxa-
bicyclo[2.2.1]hept-1-yl)- ethyl. 7. Compounds of formula | according to
claim 6, wherein the compound is

Wgéf%@('ﬂﬁ?ethoxy-%morpholin-4-y|-benzothiazoI-2-y|)-2-(7138;(r5*:-]6%9:'§§é?8ﬁ?1
2.1 jhept- 1-yl)-propionamide. 10 8. A process$ for preparing a compound

of formul efined in claim ich process comprises reacting a

o P PGP s KB Mt A UBre b azol-2-11)-
formubsEIMEOR 11l to a compound of formulaON-HN S ~-X OR' CN

0 wherfginR-2uid- Iy thawg-thel dignifidsrdas glven-abavephaliet 4 71- Henzothiazol-2-y1)-
desireg.gemverting the compounds obtained into pharmaceutically

acceptable acid addition salts. 5 9. A compound according to any one of

clajms 1 tog (NhEREMaE BrRRAAY DY A RIRCESIAS tlaimeddrclainQ.ar
by an gauivalent Metnods, iy,

7. Compounds of formuta | according to claim 6, wherein the compound is

(rac)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-2- (7-oxa-bicyclo[2.2.1]hept-
1-yl)-propionamide.

10 8. A process for preparing a compound of formula [ as defined in claim 1, which

process comprises

reacting a compound of formula

o T

with a compound of formula

.y |
15 0 R11

O/
N H
SN
N o)
0

to a compound of formula

oI

wherein R' and X have the significances given above,

and
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10. A medicament containing one or more compounds as claimed in any
one 10 of claims 1 to 7 and pharmageutically acceptable excipients. 11. A
medicament according to claim 10 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 15 amphetamine, cocaine, (Cl‘i}‘)IOIdS ethanol, nicotine

R e nfOBPRLRIR 2, SRIRIGE rdaigonRRR cally
S M Sor W

I
a?l %ubstance abuse, or for use as sedatives, muscle

rela)@”ﬁ@@fﬁﬂf}é}{&%%%?d[ﬂaqg%lIﬁPE‘ﬁé A% Q‘H%V"?'I?@'?tswm‘?ever prepared by
a HOePIRIEEIVe PRI O 8D ey @&EWMéiﬂﬁ‘?ﬁéﬁé’dﬂd heart failure. 20
12. A compound according to any one of claims 1.to 7 for use as a
medicamentddantiie dsatahhgunpunthie aoypoenatclaioisichde B ity one
of theimzah tdactnck pofa coaresfioaltlingeapiidaresatidotsthe treatment of
Alzheimer's disease, Parkinson's 25 disease, Huntington's disease,
neuré@ro?em&ﬁvpayﬁﬁtﬁopm@ﬁﬁ@gam@wnbéﬁ frssihieatreatonemtites, Alzheimer's
%?@éi%é”sﬁﬁ'ﬁ“%ﬂilslIﬂfs@ﬂﬁaﬁéRitﬂﬂﬁo%ﬁéﬁsﬁéﬁnﬁﬁéfﬁ?ﬁﬂﬁ%@'EBcﬁﬁﬁ’@Ophf@ma
%&aa%harﬁap'ﬁt&%neefa% Ch as
IR fte T m%m§ e ‘2‘&' gtaqrg; prent
r aem a Sel ure use, or
fzrsgsa% @adg méﬂf@éc %sqg{ f%&%sawnsams
fof %WQ%?&H %%ﬂﬁé’ﬁe“ ahg BYREeT

dlsease and heart ailure.

12. A compound according to any one of claims 1 to 7 for use as a
medicament.

13. The use of a compound in any one of claims 1 to 9 for the manufacture of
corresponding medicaments for the treaiment 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 for the treatment of asthma,
allergic responses, hypoxia, ischaemia, seizure and substance abuse, or for use as
sedatives, muscle relaxants, antipsychotics, antiepileptics, anticonvulsants and
cardiaprotective agents for coronary artery disease and heart failure.



