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R s Cs,6-cycloalkyl, substituted by CFs, lower alkyl, -(CH;),OH or
5 -(CHy)y-O-lower alkyl, or is
1-bicyclo[2.2.1]hept-2-vl,
1-(7-oxa-bicyclo[2.2.1]hept-2-yl,
1-(5-exo-hydroxy-bicyclo[2.2.1]hept-2-exo-yl,
1-(5-exo-hydroxy-bicyclo[2.2.1]hept-2-endo-yl,

10 or is 1-adamantan-1-yl;
R?  islower alkyl; or

R! and R? form together with the N-atom the group 8-oxa-3-aza-bicyclo[3.2.1]octane;
n is0orl; '
and to pharmaceutically acceptable acid addition salts thereof.
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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 Ass-receptor and a high selectivity to the A;- and As receptors.

Adenosine modulates a wide range of physiological functions by interacting with
20 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),
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the coenzynes NAD, FAD and coepnzym A; and to RNA.
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adenosine is preventing damage during traumas such as
hypoxi a, ischaem a, hypotension and seizure activity.

wOE0200453105755 PCT/ EP2004/ 005474 -3 Furt her nBCBEP2004/005474

i's known that the binding of thejadenosine receptor
agonist to mast cells expressing the rat A3 receptor
resul t gQ-th&nlhg riﬁ@ﬁl%iwh R 'tl]ieq;m&ﬁ)g Bbﬁx%wﬁéﬁcﬁsuﬁar}gceptor agonist to
i ntracel lul'ar cal cium concentr at | \ rch
potBit Gels epraping tarat Aotrcetostseuliadiininatased inpbisehteplorsyhate and
megditAlAhiar cﬂ&ﬁfn@ E&{c%n‘%ﬁtlﬂc%s%kircﬁ %%gatnﬂﬁtﬁ@ laﬁM%n%nHQéeﬁ skdetion of
medi ating asthmatic
r eBylemsedoryAedisorméhersioge,tbehoresenipapleys a rald i m@hatxng asthmatic

SmM&g en I BRYr gﬁ&q&té%% sePhysi ol ogi cal  brain

function. Endogenous nosi ne, a central |ink between
energy netabolismand neuronal activity, varies

accor dAﬁ@nqsgle behasHremodilatargahde toygodulate many aspects of physiological
( PBRPHRRYSH. @nﬁgg&@us GOk %ntrmﬁﬂibe@v@&ﬂ' e'hf's%g%né%gbohsm and

i ncreased demand” and decreased aval ner

10n¢urQBH agivilyy pRsies accorgips & hdhamionral sty and (ertbeipliyvie oglcal

NeY Rdbns2ChiY! c‘b)ﬁh@oﬁg Sf‘ﬁ%fegﬁdm'eﬁl\éhd Qﬁd d@cr@efwﬁ [ dthbility of energy

protectlve fedb mechani sm Interactin

10adEsHel él@elpm)@glycmpr abion excessiye omrgn%glctvar;@ etdehogine provides

U hehaReMlliprote iR Jé’ it e{';k ﬁ{éclllzﬂuﬂn VIHEU?&%ngm@PM {'?J)s‘?ﬁ;é Rlptors

and” psychiatric ases such as epil&psy,
mxp@n@mts d lpg(@m@mggang%ﬁok thesapgutie 1nt¢numuq1pgn@nngnber of neurological
3 ' :
2 hb}lgﬁc?s%ggr@? ga 6:31 e ?ﬁeﬂﬁ}? sle%%ﬁxﬁé@gg@ glsorders (Parkinson or
neI:ﬁuatmatns idisewse), ﬁéab@aser sfdisehgpndepressiomaschizophread, or addiction An

15NY RRXa e 1n'n%ﬁﬂﬁlea%1ﬁ1t?e[ﬂ Qelracsg T&%%%raumg s&ch aks) hgp?xm, ischaemia and

neurotransmtters are ultimately responsi
nesgizairesd €hesa eparotrgnsmittirs ave uktiahately acsponm]ble €1 remwad dsgeneration and
b r ﬂélﬂ‘aﬁ&gﬁlg &h cgﬁs%g Br dglﬂgge' &%eﬂl‘ﬂd&f@x%méhfdﬂ MRS HAosine Ay
agoni st's e centr
ef agxmszf,s which dambsiha @elmtaa,l inltibitestyoffecthef adsapsime may therefore be useful
New Rt QL BGLLVE ag ”Ac?etno%ﬂ@ e ?EJ%% cf?&np{?‘ag»g%%ﬁs
gen

as, an emndogen OU I convul san

209! mtématndsané hgsas,anhibgimgegtetameteyreleeserfooms excitdry nérirbng andgjnhibiting

30

4 eHéRBﬁ‘!ﬂ i 'e}Q@e[noAigS N9SHiRE {1%9&84&3{1% ﬁél%%&%@{rﬁigegﬁ?ﬁ;&agems.

used as an I c°agent s osineé an
st Aderaaine antagomsﬂs Lstrmiat@ﬂietahiew@Ng thndNBavd hpyopremert © be effective

R e AL AR ORBRER s BELBEHY ot in he

Pl pdrave et
tr Efaatmaent oﬁyfarmas foowms of dxnn@ltmt fotermmplie én Alzbeinger ardiseasej and of

25 ﬁgﬁég?éengfafj\lfesc? &}Srgers J‘éj A%Ekg %d@&% Odlg g?&g‘%?} intggonlsts modulate

enosi ne
anthﬂgotmmd sn‘mda] IGS@IBAergm e nautany hhy rerghlase smhadthland well-coordinated

werPreer il AR AL ARy B PR ot Aenosineis
t hdsajmyplicated Ras humbenoﬁrhysmlqgtoahmocékd@ osilved in $edaaba,d1ypnosis,

: nn?\%(&)l z%géregua, gn)%et{[] l’ia%?r?, rrﬁs&ra 01¥ Sdegreggériaalnd %rrl?g? SEfi&ion (amphetamine,
cocaine, opioids, ethanol nicotine, cannabmmds) Drugs acting at adenosine receptors
therefore have therapeutic potential as sedatives, muscle relaxants, antipsychotics,
anxiolytics, analgesics, respiratory stimulants, antidepressants, and to treat drug abuse.
They may also be used in the treatment of ADHD (attention deficit hyper-activity

disorder).



schi zophreni a, anxiety, pain, respiration, depression,
and drug addiction (anphetam ne, 30 cocai ne, opioids,

we@rdvanai7ss ni cot i ne, cannabi noi ds). Drugs acti NnBCHEP2004/005474

adenosine receptors therefore hgve therapeutic

potential as sedatives, nuscle rel axants,

anti psghebb&snt roﬁrféf Qde}%hﬁém tﬁg @5@%&% ar gfs%?ﬁf aLory

sti rrul ants, anti ressants, rea rug buse.

Thear W@yota@é’é aﬁ@tu&é dls phentdogenque aﬂmmeolﬁcrmblbl response to ischaemia

(a
> o%éff R, SRl bkt EYHRE 1L e ad L‘ﬁ‘?rrpr@tgﬁ‘%n P¥Q°Pdm°“mg) By
fo FCt’El’(gé‘ﬁ i A‘lé’ egeptarnadenasioe dvegonidtamag yeittentragansshainjury caused by

5CAhoLRUAT RGHenH® a ARDErfudiGY ShS rﬂf)dtﬁﬂﬂ%qﬁﬁgéjnce %gggao%ce%%ors on

i ncrease I n response to |SCh
pr digrer g@ef\ﬂléﬁt@@ mayshaye Hdphtiahgnafw aghtiey of dlaomhrs such as coronary
( pﬁﬁ&g rd@'e&s'e QH& [ faﬁ}ﬂre ﬁCt ?%oﬁ%s%strgagr ¥ of R r%ﬁéu?{cj’beng:/ﬁt in situations

adenosi ne goni sts nst
caimsehichgn @hﬁp@@@tmadrenesgmm@sa isctlesieqhde, bucti mrlurifigacute

ﬂlgbesraaglse Ehy 0B fné{g?n{sﬁcagﬁt FeepPlhs r@} p%%ﬁance the

tron may have 1 np ons

10d i effactisgnssssiiefenpsinedn Mamyatlngrsnprayerdrlsléasghmm eart

failure. A2a antagonists may be of therapeutic benefit

in si tMé@ﬂo@ﬁﬁg éréc?drﬁé%?s' Iﬁlé‘nsfﬁﬁg @%lﬁﬁ f@rmtfoﬁdﬁx%ﬂﬁﬁrgg fEnin release,

response I s
nmygemesia ﬁltrs@wemtgancs@neldﬂwbﬂmt(égnmlstds Wthhﬁ@Hagomse the renal

r e&@&%s%fﬁdém)\ém@ b8 Pe Ql?tﬂ’ﬁ G 108l \P]rgl%e%{v;e %Ieht\é reﬁﬁﬁ?er%ore, adenosine As

adenosine in term |ng supraventricu
Aderel A antagahisis esayrienysefabmetbe sreatmang nédtsthmm emﬂ other allergic

1 B Raf  eGARES of B i B bEB L The

20

25

30

renal affects of adenosi ne have potential as renal
p r ot ecNppsraydecemerts dessaberthesrigdtknnsiledge AB adgnelfing receptors, for

ﬁl;gﬂ@@lg%lﬁhﬁn Reuyseful in the treatment of
asth

and other ergic 15 responses or and in the
treanent of di abetes nellitus and obesit Numer ous

docunebiosrgapisc Medicinmg Chamisant 6KAND <d§eddn adenosi ne

recept I ok | i cations:
B oor e e N B B s 1o a1

Bi oor gafed. @hw@d(bﬂ%blﬂdﬁéﬁﬂéﬂ&y 6, (1998), 707-719,

20 J. jVRfkg, 835-2845, J. Med.
Chem,” (1998 &H‘&l%é?%g 8§]320?. Med. Chem, (1998),

41, 2128led1Ghem., §1998bd1, Zjﬁ.érﬂlSS,(lggg) 42, 706-721. 3.
Ved.  Ghfad. chdR9BloooR e, AkEA1171,

J. Med. Chem., (1996), 39, 1164-1171,

Arch. Pharm. Med. Chem., 332, 39-41, (1999),

Am. J. Physiol., 276, H1113-1116, (1999) or

Naunyn Schmied, Arch. Pharmacol. 362, 375-381, (2000).

Objects of the present invention are the compounds of formula I per se, the use of
compounds of formula I 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 formula I 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,
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compound of fornula WD 2004/ 105755 PGT/ EP2004/ 005474

-7 OCHB N R N S 'Rz ather eiff R and R2 have

t he significances gi ven aba Jeacting a

conpound of formula NRs ~L (N OOI1V

5 with a conmpound of for rrulﬁ'j{l

. pl 2 . .
wherein R" and R have the significances given above, or

I

b) reacting a compound of formula

OCH,
N
[j:I:;>—§>—L
N 0

()

© IV
5 with a compound of formula
R1
/
HN
M2
R \Y%
to a compound of formula
OCH,

O
o
wherein R' and R? are as defined above, L is a leaving group such as halogen, -O-phenyl
10  or O-lower alkyl, and
if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

In Examples 1 - 13 and in the following schemes 1 and 2 the preparation of

compounds of formula I is described in more detail.



s HNRV to a conpound of formula OCH3 NH ~-NR S
~N. ORzCN Ol wherein R and R2 are as defined

wW@bena)s7E5i s a | eaving group such as hal ogen, POF/BPm0YyH05474

10 or O lower alkyl, and if desiged, converting the
conpounds obtai ned into pharmaceutically acceptable
acTRe @ghdink|
fol | ow ngtgélgﬁgﬁrrr%g% kghﬂn%& 1? eﬁlgée%ggﬁoﬁ @garréé]agct;?dmg to methods
cofEshe It ornula | is described in nore detail. WO
2004/ 105755 PCT/ EP2004/ 005474 -8 The starting
nat epiephiStioh Sf KAWOLLREPRKAWNS OF My be prepared
accordi ng to methods known 1n the art. Preparation of

ounds f formul The i nternedi ate

BieRfrter Ppohalie iy ey heasashiszol 2-avmine (1) may be

( Ipr)e ife&aa:or&n k& RRERM AREIBEI iR @v@@y@?&ém‘ﬁe 9@9&%& df

in lel 977 repar.ati on of
f oFRRROPIdp P§g>§m’fga @ﬁ%sm%ﬁhé IRfEaRedize @f forrgwﬂﬁﬂla i§ 3lpg dgseribed in
alvogesoggbed in WOO 1/97786. One net hod of
preparation of compounds of fornula (l) in accordance
s,as foll

with_ the ovm ng sche 0
sol u(PP%WeBbedjt mrﬁTgmprmféowmlym%ﬁn wordance with the
di fohbRIngREL IO isi 2§ fSlNGETHIL BhNorRESARE cmBased oiefoﬁmula (11) in

py i ne o diis ropyl yl and_a conpoun
10§ o‘i ﬁ‘ﬂf’&me?t f5e lsa eqysatl Yé@fgﬁdﬁ%ﬁg&w nysidae ps %Sppfqpérhethylamme
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f Odnd@@iﬂﬁp&ﬁldmﬂfoﬁ\ﬁula anbi ffdttht B4R sHh@ion fakieattSthbout 45 min at
elhlus sodi um hydrogen carbonate i S added, the

FRE (SRS S %aéwaiéeéta@aeoaﬁ dodipplydragencaebonate is added, the
organic phase is separated and dryed.

Scheme 1

N\ ____.R__> N\ H 1
s>_NH2 >_ }/-—NR
N o
[Oj I [ ] [

R'and R?are as described above.

Onother method of preparation of compounds of formula (I) is as follows: To a
solution of the compound of a compound of formula (IV), which can be prepared
according to methods well known to the art and which is described in WO01/97786, in
an inert solvent, e.g. dichloromethane, is subsequently added a base, e.g. pyridine or
diisopropyl-ethylamine and a compound of formula (V), and the resulting solution is
stirred for about 45 min at 45 °C. After cooling to ambient temperature, saturated

aqueous sodium hydrogen carbonate is added, the organic phase is separated and dryed.



15d RO~MN IIl O IllZNH2 O--NR S--NNNO Rz
OIl (0) R and R2 are as descri bed above. Onot her

waoreaohaas7ed preparati on of conpounds of fornul aPCT/EP2084/005474
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as follows: To a solution of thg conpound of a
conmpound of formula (IV), which Can be prepared 20
according to nethods well kn%“é’ﬂ g,the art and which
is described in WDO 1/ 97786, an inert solvent,

e.g. dichloronethane, is subg@quently added a base
e.g. pyridin& or diisoprop¥l-ethyl am neo and a
conpound of ulg (V), and Rhe resul tj gol Htl on IS
stlrredfor off mn-ar 45 C>Afte ol}-n

anbi ent tenpratsure Sat ur at ed aqueous~godbum

hydr ogen carbenate -1 s added, the organi hase%i s R
separ at ed ag :bryed 5 WD 2004/ 10575§j)

PCT/ EP2004/ 005474 -9 '"Scheme 2 0 HNC V NR2\}-N!
N}-N R S~LS _N NNORZCo) C- R and R2 are as

R TR A Btslaboly ki eBMpErasD Bl s fitosen, -Bphenyl or

pu@lbweﬁilkyﬂn of the conpounds Isol ation and
purification of the conpounds and internediates
6 effected, if desired, by any
ot = Zatfon procedure such as,
for exarrpl e, f| Itratl on, extraction, crystallization,
col ulsolatbn amrhpwgﬁ@pby ,of tH&Ianip@ylﬁds amﬁht&ﬂﬁﬂed@t&idh@tribed herein can
Lr%ﬁi‘%lf%\ég{ﬁ ggsl?lirelg,;%rit a i%ﬁ%é se%ara 36 %gf Ipl\{relﬁca%vc\)ln%&ocedure 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
examples herein below. However, other equivalent separation or isolation procedures

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.

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,
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 added in a
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.



10 chromat ography or a conbination of these

procedures. Specific illustrations of suitable
wa@epanei7sdn and i sol ati on procedures can be haPiCD¥EP2004/005474

reference to the preparations anﬂ) exanpl es herein
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The pKi value of compounds of the present application are in the range of 7.3 to
8.5, as described in the table below.

Example No. hA, (pKi) Example No. hA, (pKi)

1 7.7 8 8.0

2 7.8 9 7.9
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cal cul ated using the 25 Cheng-Prussoff equation. The
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fats, semi-solid and hquld polyols and the like. Depending on the nature of the active

1

substance no carriers are, however, usually required in the case of soft gelatine capsules.
15  Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for
example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.
The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
20 the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

Medicaments containing a compound of formula I 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

25 compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
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The dosage can vary within wide limts and will, of
course, have to be adjusted to 15 the individual

WO e@uiloReENt s in each particul ar case. I n the PEBHEPWN4/005474

oral administration the dosage 1; r adults can vary
fromabout 0.01 ng to about 1000"ny per day of a
cowoa%,lpagwrof egedruael formula | or of the corresponding
anoun uu%g'p%%—%‘aéeuti cally acceptable salt thereof.
The daily dosage may be adm ni stered as single dose or
i n1di vi ddid ictossels 2 ahahd 4 amd grdolilbieovith puréfiadppeer. | 1 mi t
cap als exceede nthis is found to be
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. ,Co d, of _f | )
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30 4. Mcrocrystalline Cellulose 30 30 30 150 5.
Magnesi um Stearate 1 1 1 1 Total 167 167 167 831 30
WD 2004/ 105755 PCT/ EP2004 %0 % ig Manuf act uri ng
Procedure 1. Mx itens 1,é ,Sg 71%1" tlond granul at e
with purified water. 2. Dry the granules at 50C 3.

Palemt Ingrefientsil es t hr ough sui t abg/eapsiild i ng equi prrent .

54 Add item5 and mx for thr m nutRs;  COo on
a suitable press. Capsule For rrsirﬁéti on 2I%tshté%n 0% 1500 mg

I ngredients ng/capsul e 5 nmg 25 ng 100 ng 500 ng 10 1.
h

10Cokpoutdmpbufidofifdrmula 5 25 100 $00 2. Hpdrous Lkt ose 500
iggicl)zggar%g{s%&%esicg:nns? caratD s 5 2 2315 Tor ¥ 200
2006. 300080%tarch 25 35 40 70

4.  Talc 10 15 10 25
5.  Magnesium Stearate 1 2 2 5
15 Total 200 200 300 600

Manufacturing Procedure

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

3.  Fill into a suitable capsule.

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

limit its scope.
Example 1

3-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)- 1-methyl-1-(4-trifluoromethyl-
cyclohexyl)-urea

25 4-Methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine is first reacted with phenyl

30

chloroformate as described for (4-methoxy-7-phenyl-benzothiazol-2-yl)-carbamic acid
benzyl ester in WO01/97786 and then with methyl-(4-trifluoromethyl-cyclohexyl)-
amine. Usual workup, flash-chromatography (silica, eluent dichloromethane/methanol)
and final evaporation of the solvent afforded the title compound as white crystals

(96 % yield), mp 157-167 °C. MS: m/e= 473(M+H").



Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a
suitable mxer for 30 mnutes. 2. Add itens 4 and 5
wapa4mdstss or 3 mnutes. 3. Fill into a suitabl BCT/EP2004/005474
capsule. 20 The follow ng pr epa[:i\%i_on and exanpl es
illustrate the invention but are hot intended to
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first reacted with phenyl eqwxélrngreo mat e as descri bed

for (4-nmethoxy-7-phenyl -benzot hi azol -2-yl)-carbam c
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47%1%\5&%%&9%2gﬁgﬁyll‘g)é%g’%‘}’ﬁ'ﬁzé‘ﬁiﬂgdgﬂ‘?ﬂu% ¥ prepared as off-
FowhsaicrygtaisHé0 eyiddhimmet b 6T M anpd20(MAE").
conpounds of exanples 2 to 12 were prepared. Exanple
2 (trans)-3-
(4- Met hoxy- 7- nor phol i n- 4-yl - géc%r?g%eh’a‘l azol - 2-yl)-1-net hy
- 1 --S;i-rreth |- 5 cycl ohexyl%-urea Usi ng
104;] (fgg: A p{ﬁmﬂhﬂ'—-@’;ﬂlh(ﬂtgsé zd;imahﬁ]ylzqm@hbmfz-yl-
phg 1 @Hofi0k | c rans) -nethyl -
(4- et H%F%-og)%c lggexy 1fﬁlg\}rrfi‘ ne, the title conpound was
prepared as off- white crystals (70 %yield),
17Y¥sing 3-methngy-7 rmerphathd@Engithenzothieatpl-glamind) phenyl chloroformate and

( Z{tﬁﬂeﬁ?}-gg(—-;l?ér:o%rg%tﬁzl%(%f_oﬂyyflf%%kl%@—%ﬁﬁg, e title compound was prepared

9]

(4-

be#sAighit hfcarotrystaly (42-% yiebd)hIS: o e 43&MrgH ™), mp 190 °C (dec).

4- met hoxy- 7- nmor phol i n- 4-yl - benzot hi azol - 2-yl am ne,
1sphenyl chl or of or mat e and

(trans) - (4-hydroxynet hyl - cycIE)é?]nel%?lll) -met hyl -am ne, the

title conpound was prepared as |light brown crystals

( A0raysyril ditdethwymethg-cyqlobenib8-(4-nmthage7-G qrgkelin-4 4%
Exﬁémhﬁ'ﬁfzol—}yl)-l-methyl-urea

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine, phenyl chloroformate and
(trans)-(4-methoxymethyl-cyclohexyl)-methyl-amine, the title compound was prepared
20  as white solid (73 % yield), mp 141-143 °C. MS: m/e= 450(M+H").

Example 5

(rac),(cis)-1-(3-Hydroxymethyl-cyclopentyl)-3-(4-methoxy-7-morpholin-4-yl-
benzothiazol-2-yl)-1-methyl-urea

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine, phenyl chloroformate and
25  (rac)-(cis)-(3-methylamino-cyclopentyl)-methanol, the title compound was prepared as
light yellow solid (58 % yield), mp 115-118 °C. MS: m/e= 421(M+H™).



(trans)-
1- (4- Met hoxynet hyl - cycl ohexyl ) - 3- (4- net hoxy- 7- nor phol
wm20b44105759Henzot hi azol - 2-yl ) - 1- met hyl - ur ea Usi NBCT/EP2004/005474

4-nethoxy-7-nnrpho|in-4-y|-benzgﬁ?[azol-2-y|anine,

phenyl chl orof ormate and

(trans)-(4-nethoxynethy|-cychg%ggﬁgg-nethyl-anine, t he

title conpound was prepared S Wwhite solid (73 %

yi el d), 141-143 C. M5: nle= 450( MtH+) . Exanple 5

( r aclpndq)cirag)-Bicyclo[2.2.1]hept-2-yl-3-(4-methoxy-7 -morpholin-4-yl-benzothiazol-2-

( 3vhvd ﬁﬁ@g& | -cycl opentyl)-3-(4-nmethoxy-7-norpholin

_4y§¥€ﬁ%€ zot hi azol - 2-yl)-1-net hyl -urea Using

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

ph&king Lmethos? grmatmholinet-ylPBenzothiazol-2-ylamine, phenyl chloroformate and
r G3)16is7 IFzTNpTeE ent.yl) hanol , the

B S B e A RUC P8y By prepared

% ¢$ whidg soligd63 f’(«syiilﬂg m@p 1985201@ M 20/eMHAFOM -+ KID).

2004/ 105755 PCT/ EP2004/ 005474 -15 Exanple 6
1-(endo)-(rac)-Bicyclo [2'2'¥QLH§ Q;Z-yI-S-

(4- met hoxy- 7- nor phol i n-4-yl - benz i azol - 2-

yl)-1-net hyl -urea Using

4- ax0Ibxy 31 4-Methort-7-marphplithdryt-behicdhiokol2-yl) drinathyl-1-(7-oxa-

PheRyl Fz’% h‘é%-- tgegnd 5
(en{%)? ragg- ﬁ?@c‘ﬁg 2.2.1] hept-2-yl)-net hyl -am ne,
the title conmpound was prepared as white solid (65 %

10y Bisigng 4-mpthege 7 aporpboling-yldteazothieZ ¢IN-ylaymin &phuenyl ehlbroformate and

( ex9)(exd)hedvl-(7-oxa-bi :

o RErdy e (7-oxabicyclol2 4 1 pept-2yamine, the (ils compoyndvas

| - preppred g ightiyelign ExysfalsX 82 Yayitl dhemp 202-204 iM% /= 419(M+H™).

Usi ng

4-nethoxy-7-nnrpho|in-4-y|-bg&§8¥ﬂhgzol-2-yran1ne,

phenyl chl or of ormat e and

(-2-(exo)-nethy|-(7-oxa-chycIo )

[ 2{ex0)r{Hdpid-Methoxy-Frmaepholined-yl-bdangothiarobayt)- wasethyl-1-(7-oxa-

Pr BRA1E[.2 L0 ow crystals (82 %yield), np
15202-%49(?15]!{1/%&%?23:{&%9( MtH+) . Exanpl e 8

(exo)-(-)-3-(4-Methoxy-7-norpholin-4-yl-benzothi azol -2

- yVying 4ripethgky-7 imorpholin4-yl4®nzothiazol-2-ylamine, phenyl chloroformate and

b et LRk b A SReHBAD e o ilcppomnd s
pheispiree s bghsfyellavacrystalsd82 % yield), mp 202-203 °C. MS: m/e= 419(M+H").
(+) - (exo)-nethyl -(7-oxa-bicyclo[2.2.1) hept-2-yl)-am ne
, the title conmpound was prgﬂg%gg as |light yellow
crystals (82 %yield), np 202-2 . MB: nmle=
419( M+H+) . Exanple 9

a'zg.c)— (endo)-3- (4—Rfethoxy-7—morpholin—4—yl—benzothiazol—2-yl)- 1-methyl-1-(7-oxa-

bicyclo[2.2.1]hept-2-yl)-urea

20

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine, phenyl chloroformate and
(rac)-(endo)-methyl-(7-oxa-bicyclo[2.2.1]hept—2—yl)—amine, the title compound was
prepared as white crystals (47 % yield), mp 191-193 °C. MS: m/e= 419(M+H™).

25 Example 10

(rac)-1—(5~exo—Hydroxy-bicyclo[2.2.1]hept—Z—exo—yl)-S-(4—methoxy—7—morpholin—4—yl—
benzothiazol-2-yl)-1-methyl-urea



20

(rac)-(endo) - 3- (4- Met hoxy- 7- nor phol i n- 4-yl - benzot hi azo
WO 284403754 - net hyl - | - ( 7- oxa- PCT/EP2004/005474

bi cycl o[ 2. 2. 1] hept-2-yl)-urea L@kﬂ

4- met hoxy- 7- nor phol i n- 4- yI-benzo I azol - 2-yl am ne,

phe g4cll?1 9:&? hﬁl 9H }éll% zothiaz 122 Flapmine, the]iyl chloroformate and
L T A
e 9 Sr%glé‘(?g%%@), 11\)8%%94 139%0 51+ VR {8e5T,

(rac) 1- (5- exo- Fydroxy bicyclo [2.2.1
] hept - 2- exo-yl ) - 3- (4- net hoxyEsample phol i n- 4-yl -
benzot hi azol - 2- yI) 1- net hyl -urea WO 2004/ 105755

SPCa—ljaéﬁggg_%&&_) J:@ci&f?/ ZnJghﬂ) rlldé)z— P -3 (4— ethoxg?—morpholin%—yl—
phbmoﬂvmc’é"r%ﬂbﬂnmtbﬂamta

5- (exo) - net hyl am no- bi cycl o[ 2. 2. 1] hept an- 2- (ex0) -0

g/oh@sfé-llg 4‘) ﬁe&%@g%grﬁ@g?%& %jthla?gl- g laﬁ'rEx)-ég %@ﬁﬁ f_iil é&fgrmate and

dyndo)(rsef@xbn&p@bwylom &y epi[aa 2(exphepthotidneoaydund3vas
<6r -BEIDON YT TREANGND B helt) M8 RRZBORAE 20y kb -c.
I"-urea Usin
4 nethoxy 7- mor phol i n-4-yl - benzot hi azol - 2-yl am ne,
10pheny! chl or of or mat e and Example 12
5- (endo) - net hyl am no- bi cycl o[ 2. 2. 1]

t 9ka | 6oy Yo _
sk A R PO it
189 C. 10 Exanmple 12 Adanantan- -

( aUsimgHogthpxyrdrphegiholnt- xlrbe@é@th@tzﬁh %rzrbtirmze,mh)ennlxh@mfyrmate and

| -4 t&?h— thyl- he ti d as white crystals (76 9
4. onx el me ho ELIIrrlllfle,_t f tifle cr:]ozng) Inéizvg?s pre@a[re as white crys als (76 %

phﬁﬁyb1@9ﬂé5dﬁ@r@dﬂ§Iaﬁ645§@éw&hﬁan 1-yl - et hyl - anlne
the title conmpound was prepared as white crystals (76
% yield), np 165-176 C. NB:EEL§@e4§8(N%FH). 15
Exanpl e 13

8- xa- 3-aza- blcyclo 3 2. 1] oct ane- 3- carboxyllc aci d
( 48 anbga-bicridel3 h?@ pﬁtane tcarhpspliopdid &r-arethaxyt rmesplhydin-4-yl-
USb thiazol-2-yl)-a
agﬁbx§ﬂ% h% ﬁ%?in 4- yI benzot hi azol - 2-yl am ne,
phenyl chlorofornate and

8- Hxiag3-methopy-dyepuholin-4yldenaeibiazeh-viamipe phenyl shipgoformate and

Wa§—09c5%pz?zﬁqg RR 3‘@'1‘} @ctﬁe{/ﬁfe%&ﬂ% cofhbousl Wﬁ% ?fﬁ?hf&i as Wﬁlte crystals (67
229-231 C : ermedi a Exanpl e
201 4% yield), mp 229 231 °C MS: m/e— 405(M+H )

1

Ul

Intermediates:

Example 14

F
QXF
SN

Methyl-(4-trifluoromethyl-cyclohexyl)-amine H

The title compound was prepared from 4-trifluoromethyl-cyclohexylamine (DE
25 2630562) by introduction of a ethoxycarbonyl-group under standard conditions (ethyl

chloroformate/diisopropyl-ethalamine), and final reduction with lithium aluminium



FF Ne F
Met hyl - (4-trifluoronethyl -cycl ohexyl)-am ne H The

w0 2aosaoTssrpound was prepared from PCT/EP2004/005474

under st andar
as a light yellowoil, MS: me= 168(N%FH) The title

compound can be crystallizedEa@nPkQS hydr ochl ori de by

use of ethanolic hydrogen chloride. White crystals, np
202-204C. Exanple 15 OH 5 1 thhyl 4; (cis)

- met hyl am no- cycl ohexanol " The titl gpound can be
prepared from (cis)-4-am no- 1- neth 0

4-trifluoronethyl - cyclohexylanlnq (DE 25 2630562) by
i ntroduction of a ethoxycarbonyl -group under standard

COMGiHORStekr
ol gr é de fir e gﬁ;gll}lél)fggaélre cl)mdfr starhdard (I;T(l)nr%lé ons 1o glVF the tlltle compound as a
r ediget yelawigiils NSt nover ﬂﬁﬁ( 2419) nTMIM@WIDﬂOﬁﬂ 55 crystallized as its

Chy&RZARHQ @g ot de’cl‘?a%oﬁé’ H{drgg 1t ?Hﬁ%rc%]:s ag%)n%?z 204°C.

condi t1 ons

hexanol

5 VVAOR§B ) cils e #Bliminbe y aana;aﬁanner as described for

nmet hyl - ( 4- trlfluoronethyl cycl ohexyl ) - am ne. V%lte
C r )f%t ?'Itle conqgounég can2be Iirepared gér% (céf‘ri(al\lﬁm)l met Trpcyc ohexanol

§1 }jW(( msoyeﬂvgmh ?_blta—c‘( the ?attﬁT Pagy el 8 [descAibdd b @ﬁetﬁyly(lg)tfnﬂﬁbﬁﬁnethyL
ydr i de itle co prepare rom
(SR et YRS PRS0 Lo 6 SISt gD M+

yl ) -am ne (J Nbd Chem 1971, 14, 698) by benzyl ation

under standard conditions (Beaaplk 15

brom de/ di i sopropyl - et hal am ne), chiral resolution by
preparative chiral HPLC (Chrial pak AD, eluent 2%

i sopropanol in heptane) and final deprotection under”

15 standard conditions (chloroethyl

10c h(-or( e rMethel- (Feoxrabicydo[2. lg]hv;a-z id-amineé bydronidoridel as

15

white solid. [aJo = -6.2(c=0.23, dichloronethane). The

an

( +')§*H% ggg')@(;mngo%nd[ W?s7pr og(are%lfrgl)llac ('[)2(e>éo) ﬂngthg (7 oxa[ Sjlcgcrlr?[r% 1]hept-2-
hyi)-eatihefliMed. cm Hiilal4 é%)fhyd:rmzﬁalceamﬂdee staedia.rtllcngdltlons

PE@%E@S% Aﬁ%d&%tgg2§%Wi§ﬁ%?%$&,oﬂmawgscﬁgp l])';(r) gr7e%arat1ve chiral HPLC

(Chrialpak AD, eluent 2% isopropanol in heptane) and final deprotection under

standard conditions (chloroethyl chloroformate/methanol) to give the title compound as

white solid. [a]p = -6.2(c=0.23, dichloromethane).

The anantiomer (+)-(exo)-methyl-(7-oxa-bicyclo[2.2.1]hept-2-yl)-amine hydrochloride

was obtained from the earlier eluting fractions of the same resolution.



1. Conpounds of the general fornula O- ORL N

~ NNI\>NNR2 S C) I 5 wherein RL is C5, 6-cycl oal kyl,
waegtioizes ed by CF3, | ower al kyl, -(CH2)"COH orPCT/EP2004/005474

-(CH2),,-Olower alkyl, or is 1 ybicyclo [2.2.1 ]

hept-2-yl, 1-(7-oxa-bicyclo[2.2 1] hept-2-yl, 10 1-

(5-exo-hydroxy-bicyclo [2.2.1 ] hept-2-exo-yl, 1

- (5-exo-hydroxy-bicyclo [2.2.1 ] hept-2-endo-yl, or

is 1-adamantan- | -yl; R2 is lower alkyl; or R and R2

formtogether with the N atom&himyroup

8- oxa- 3-aza-bicyclo[3.2.1]octane; 15 nis 0 or 1; and

phar Refiduheabl the fGeNtARLR, aci d addition salts

t hereof.” 2. Conpounds of forrmula | in accordance wth

claim1, wherein Rl is C5,6-cycloal kyl substituted by

CF3, lower alkyl, -(CH2)e7OH or -(CH2)"-O1lower alkyl.

20 3. Conpounds of formula | in-gccoRdance with claim

2, wherein the conpoung 3-/ N,

(4- met hoxy- 7- nor phol i n - efzot i} azol - 2-yI )

-1-nethyl - | - (4-triflupronethyl- cycl ohexyl)-urea,
(trans)-3-(4-nmet hoxy- 7- pfpr phol i n- 4-yl - benzot hi azol - 2-y
)-1-met hyl -I-(4-nmethyl- cycl ohexyl ) -urea,

(trans)-1-(4-hydroxyne é¥ cycl ohexyl ) - 3- (14- nmet hoxy- 7-
nmor phol i n-4-yl - benzot hi azol WD 2004/ 105755

PCT/ EP2004/ 005474 -19- 2-yl) -1-nethyl-urea,

5( t tvlB&)n 1- (4- net hoxynet hyl - cycl ohexyl ) - 3-

(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol -

(ofs) - E by eyl & st plnes s EXonOexy - 7- m
or phol +(GHb) Y O-=lower alkyl, or is
1-bicyclo[2.2.1]hept-2-yl,
1-(7-oxa-bicyclo[2.2.1]hept-2-yl,
10 1-(5-exo-hydroxy-bicyclo[2.2.1]hept-2-exo-vl,
1-(5-exo-hydroxy-bicyclo[2.2.1]hept-2-endo-vl,

or is 1-adamantan-1-yl;
R?  islower alkyl; or

R' and R* form together with the N-atom the group 8-oxa-3-aza-bicydlo[3.2.1]octane;
15 n isOorl;

and pharmaceutically acceptable acid addition salts thereof.

2. Compounds of formula I in accordance with claim 1, wherein R' is Cs -cycloalkyl
substituted by CFs, lower alkyl, -(CH,),OH or -(CH;),-O-lower alkyl.

20 3. Compounds of formula I in accordance with claim 2, wherein the compounds

are

3-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-1-methyl-1-(4-trifluoromethyl-
cyclohexyl)-urea,
(trans)-3-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-1-methyl-1-(4-methyl-

25  cyclohexyl)-urea,
(trans)-1-(4-hydroxymethyl-cyclohexyl)-3-(4-methoxy-7-morpholin-4-yl-benzothiazol-



5 benzot hi azol -2-yl)-1-nethyl -urea. 4. Conpounds of
formula | in accordance with claim1, wherein the Rl
WO 2004403758 ycl o] 2. 2. 1] hept - 2-yl PCT/EP2004/005474
1-(7-oxa-bicyclo[2.2.1]hept-2-xl9_
i-(S-exo-hydroxy-bicycIo [2.2.1.5 hept - 2- exo-yl ,
- { 5n 6X0- Ir oxy-bi cycl o[ 2. 2. 1] hept - 2- endo-y1 or
1-%2%§H%Fgﬁ?%%%f. 10 5. Cbnpoundspof fornulg | in
ac(tonslaid é-mithoxymiehyh cgclobdret) 6 - (-triethayrpmenpleolingd-gl-benzothiazol-

1-{endo) - rac)-bicyclo [2.2.1 ]
he%§ﬁ§l§F&§?%%?ﬁ%thoxy-7-nnrpho|in-4-y|-benzothiazOI-2
- §rhd)5(gisriet(AyHydrmamettyb-cyclopentyl)-3-(4-methoxy-7-morpholin-4-yl-
(ex0) - (1) - 35 (A1 - 7- nor phol i n- 4-yl - benzot hi azol - 2
5-y‘?3“?z‘1&1%f‘?§9ﬁ§/|%| %@@Z"bi cyclo [2.2.1 ]

hept - 2-yl ) -urea,
(ex0) -4.-GorBp¢undset ferayla ] inmcptrdrngewitly ¢laipe havhasein tog Rois

: ﬁPeogclyag}”éﬁﬁlfep{-z:y{,ﬁz&X&aa-awcl’d{b.%.1[]1%e1%:2-911 hept - 2-yl)
frh¢5f@@h¢d¢m$¢ﬁﬁdhélh¢Hypv2ﬁﬁ¢ﬂﬁoIin-4-y|-benzothiazo
he§1<i¥'f- %W%Y&‘E’?‘g)g’,@fﬂf%?‘-l%?E—zgegggh%f%‘%3{‘%‘?%%%’&[ 2.2.1

10] hept - 2-exo-yl)-3-(4-nmethoxy-7-norpholin-4-yl- b
enzot hi azol -2-yl) -1-nethyl-urea,

(rac)-1-45- exo- i a1,
hept .25 SR T o4 FAPHECLderemith deimt
bemzot hi azol -2-yl)- 1-nethyl-urea or 25

1- adamant.ans 1- 5 . .
(o TR IR R v el Beogs gy o1 bensothinol->-
- lybtimgthylinegma, 6. Conpounds of forrmula | in
aceor i t [ erel e -(7-0xa-
15; ogeécf)ﬂ—z‘?ﬁ%(%ﬂhm%\:}}ékﬁ-'ﬁ%rl%h?ﬁxg—élg’rl-g)ﬁlggotﬁﬂgol@yl)Ql-methyl—1 (7-oxa
8- bicpel 32z Hhbpe3gl)afr8a,2. 1] octane. 7. Conpounds of
fopmiba |—3-I DS ARG }%lfnhél— 1-@Eﬂgoﬁ1iai@ll9[ﬁj-ﬁ]-&1&ﬁyl—1-(7—oxa-
conp8tind Xy p
?hbkﬁdapazdhbpeyqbapﬁmz.1]octane-3-carboxylic aci d
- et hoxys Z-or phol | g- 4- .
belBet g se- GRSl orbholtR i benzotbiazol 2opl Lmetyl 1-7-ox
20\?\ﬁmﬁdnmm]hfeptr-ml)a1ﬂea,as defined in claims 1 - 7,
I.C roces onpri.se 004/,1057 .
DCrRERBY SR e DAy BiSETold 2 e iR 1P (4 methogy.7-morpholin-4-yl-
f obemdoshiaZdlid3yl)-1-methyl-urea,
(rac)-1-(5-exo-hydroxy-bicyclo[2.2.1]hept-2-endo-yl)-3-(4-methoxy-7-morpholin-4-yl-
y
benzothiazol-2-yl)-1-methyl-urea or
25  1-adamantan-1-yl-3-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-1-methyl-urea.

v«fherein the compounds

6. Compounds of formula I in accordance with claim 1, wherein R! and R? form

together with the N-atom the group 8-oxa-3-aza-bicyclo[3.2.1]octane.

7. Compounds of formula I in accordance with claim 6, wherein the compound is
8-oxa-3-aza-bicyclo[3.2.1]octane-3-carboxylic acid (4-methoxy-7-morpholin-4-yl-
30 benzothiazol-2-yl)-amide.

8. A process for preparing a compound of formula I as defined in claims 1 - 7,

which process comprises



N ~NH2 (N) OIl wth a conpound of formula d RL O
N, 2 RIlIl 5 to a conpound of formula OCCH3 NR N ~-
W®E2q0R20576N) O wherein R and R2 have the si gnP€T/ER200€605474

given in claiml, or b) reacting a conpound of
formula OCH3 N-NNS-L NO ¢~ 10 OIlV wth a

Ew‘é@%s%}igggﬂf%%?%“mnm@ R V WO 2004/ 105755

- to a compound of formula

OCH,

N
>—NH,
S

S

with a compound of formula

111

5 toa compound of formula

OCH,
N R
S R?

)
O
wherein R! and R* have the significances given in claim 1, or

b) reacting a compound of formula

OCH,
Ny H
>N
s )L
Oy
10 o 1\
with a compound of formula
R1
/
HN
\



od 13 NH \-NRL S ~-N OR2 (N) Owherein R and
R2 are as defined in claiml, L is a |leaving group

waeoh/1eshal ogen, -0- phenyl or Ol ower al kyl, PemaPH04/605474

5

10

15

20

desired, converting the conpounds obtained into
pharmaceutically acceptable acid addition salts. 9. A
COﬂﬂp@&ﬁbdﬁﬂ@Qﬁﬂhﬂgﬂio any one of clains 1 to 7,
whenever prepared by a process as clained in claim®6
or by an equival ent nethod, 10. A nedi canment

contai ning one or nore co tends as clained in any one
of lo clains 1 to 7 and cqmticahly accept abl e
exci pients. 11. A nedica dingRto claim 10 for
the treatnment of di seases™el#® ed #oMN he adenosine
receptor. 12. The use of gyconpoufld i R any one of
claims 1 to 7 for the treatnent of diseases. 13. The
use of a conpound in any of clains 1 to 7 for the
manuf acture of 15 correspondi ng nedi candnts for the
treatnment of diseases related to the adenosine A2A

[ CRRBEAIR! ok R TAC:d QR iPlaifS1, 158 £1eARRL QF RusAREREL Ridhen, -0
phenyl or O-lower alkyl, and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

9. A compound according to any one of claims 1 to 7, whenever prepared by a

process as claimed in claim 6 or by an equivalent method.

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

claims 1 to 7 and pharmaceutically acceptable excipients.

11. A medicament according to claim 10 for the treatment of diseases related to the

adenosine receptor.

12. The use of a compound in any one of claims 1 to 7 for the treatment of diseases.

13. The use of a compound in any one of claims 1 to 7 for the manufacture of
corresponding medicaments for the treatment of diseases related to the adenosine Az,

receptor.

14. The invention as hereinbefore described.

%A%



