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WD 2004/ 105755 PCT/ EP2004/ 005474 -1 BENZOTH AZOLE
DERI VATI VES AND USE THERECF | N THE TREATMENT OF
WO WPLHRTSS RELATED TO THE ADENCSI NE A2A RECEPFOREPh®4/005474
present invention relates tojconpounds of the genera
formula Op RI N~-NN \>NRZ S HCod wherein R
is Cs,6-cycloal kyl, substituted by CP3, |ower alkyl,
-(CH2)" OHor 5 -(CHR)"-OIlower alkyl, or is
BENZOTHIRZBL T WER GYAX TYES | @pVSE TJERECF IN THE TREATMENT OF DISEASES RELATED

.1- (7- oxa- bi cycl o] ZO2THE BEBYOSANE 1A2A RECEPTOR
1- (5- exo- hydr oxy-bi cycl o[ 2. 2. 1] hept - 2- exo-yl
1- (5- exo- hydroxy-bi cycl o[ 2. 2. 1] hept - 2-endo-yl, 10
oris 1l-adamantan-1-yl; RZ is lower allcyl; or R and
R2 formtogether with the N-atomthe group )

TR porenBinagriidn welagdsgo FGI.BZ’.Olll]ldmffthngqnereg fors0dal ; and to
pharmaceutical Iy acceptable acid addition salts
thereof. 15 It has d¥rprisipgly Reen found that the
conpounds of general fornula Y e adenosi ne receptor
I i gands. Specifi cal h%}g otrds of the present
i nvention have a ¢ I nHty to the AA-receptor and
a high selectivity tofthe A - and A3 receptors.

Adenosi ne nodul ates _aNawi de range of physi ol ogi cal
functions by interacting with 20 specific cel
surface receptors. potential of adenosine

receptors as drug targets was first reviewed in 1982.
Adenosine is related both structurally and i
wheetiabol ically to the bioactive nucl eotides adenosi ne
tri phosphate (ATP), adenosi ne di phosphate (ADP), WO

r1200361027 2 2nbE HERR 28I Adwer alkyl, -(CH,).OH or
5 -(CHa)p-O-lower alkyl, or is
1-bicyclof2.2.1]hept-2-vl,
1-(7-oxa-bicyclo[2.2.1]hept-2-¥i,
1-(5-exo-hydroxy-bicyclo[2.2.1Thept-2-exo-yl,
1-(5-exo-hydroxy-bicyclo[2.2.1]hept-2-endo-yl,
10 oris l-adamantan—l-yl;

R*  islower atkyl; or

R! and R? form together with the N-atorm the group 8-oxa-3-aza-bicyclo[3.2.1]octane;
n isOorl; ) '
and to pharmaceutically acceptable acid addition salts thereof.
15
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 Asa-receptor and a high selectivity to the A;- and A 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 structurajly' and metabolically to the
bivactive nucleotides adenosine triphosphate (ATP), adenosine diphééphate (ADP),



-2 adenosi ne nonophosphate (AWMP) and cyclic adenosi ne
nonophosphate (cAMP); to the biochem cal nethylating

WO Y1578 adenosyl - L- net hi one (SAM); and str ucP(IrrBlPIzpmtooswi
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the coenzynmes NAD, PAD and cognzym A; and to RNA
Toget her adenosi ne and these related conmpounds are

éggﬁ%:ﬁ&mmbﬂ%%sgﬁatlé ?M%Q%&fc AABINRIRESS og hate (cAMP); to the

ar b olisma t he nodul at1 on
bipdhiearieah meghafating agaet radenosyish-aeihiend (AANL end Fhacturally to the
; \ : e
SSESm g1 pup susaian haig DSen, skeeatd e e o
6laprdotosipoundsipicdnipoeienpindhs regabation af meny efpeatieiosliter
&%%ﬁ&‘is% Enﬂfahtﬁg %%#%:ﬂ d?dﬁff&%&sce%ﬂrg%%l—vo% ?g&éi}ti%hﬂﬂes.
mechani sm ese mechani sms are dependent on thé

receptor associated G protein. Each of the adenosine
r ec éPtaorecsptitrey iy adendsirs: Hewre heanl dassifiedird An, dharfes Bed iAg sefeptors,

o | as . t i .
Bl B DB PSR BB YNl Bl epgin
recepeptsby s demping ipifiatds signd trpsdugionsnédihnisint Thastemydhanisms are
| ase, |.ead] : i |
RS o Pl0c) &R ERBERD T B b LAY scepor bt
Tshieen dassially detriciatsed by eyl denplaeyydsse effegad systend,ovlzoh utilises

| ease in. cellular,cAVP lLevels.. It isikno s gt
IR SeroB e et dhE Ahepiie fepeobi e AT A o fbetns imbibit
phashtalydpaskadingnela dedelsatin oflubd cAMMiepds, adsleuin, and Az
calciumi channel.s. The A3 ub e, .din.addition to :
et ORI GRPIHR SRror A e ety B oirtdsB B b fobrease in
Sdlliuli Eﬁl\&sllevels. ?Ilﬂx@kgbﬂh ithaske £ I&gﬁziaé@ggﬁeﬁﬂ inelizeis tbﬁgdcd:iivatinn of

i on nnel.s. e, A .receptor - m no. aci,ds -
PRSP EP RS CrPgmodR RO e PSé‘ss(“&‘BﬁPaé?h% ifghchapgels: The As
Stoftypes M £dditi ROt iBSss@ibitdaarith fenyateltydlsedHsdstbrglience
identify anmpng the, 20 mal.i an speci es. The A
Pb%?@bp%?asem%@?zc%‘fﬁt%%ﬂagyo ’f’el%ned from cani ne,"

rat, human, guinea pig and nouse. The A2B receptor

( 332TRANNRecAsioH 326VENB 6hia B Q6idhY Wik cldHeH B A ek cies {canine,
with 45 /"ho'ﬂ?lo y .of hurran_AZB,WLt@g}manAl ) th
homeaciehdeeschickr Ravipe gageamisy Wity 197330 seiicRee %Pﬂéaam"ﬂ% e
Mmﬁﬁg,eéié@ ThBUNBRceptat (400007 ahdhbhdiddRehs cdiREFromd Danine,
The Al and A2n _receptor subtypes are_proposed ésg «Pl aé) d fron
s8nRBAREURSG PigAkmpRse. dheAosierPty (@g?lgaqn&tcr% fW4s jponed from
BNE1E Yand WY withdB R HoRfolo gy b fHhmas B 5 Wethahehie APERdIAg receptors.
of ATP, diffuses fromthe 'cell and acts locally to__.

Abe idv ascertod éhTs3 Heemiaeasids wag @Oféfécﬁ%%ﬁtaﬁemto‘i‘i&g gapbit and
gﬂg?nd (Al') or increase the oxygen supply (A2f,) and

SO teinstate the bal ance of energy supply: demand

W thin the tissue. The_actions of both subtyps is to )
i ncr &6 d1 Bné Az BoepieTbT RS 25PAPPeEBt o BIRY geRPlen ey geles in

3Ach dsthe R85 ES oG ths e A8y AfiphH ANBLRIAWRRH iDY nfetabolic product of
ATP, diffuses from the cell and acts locally to activate adenosine receptors to decrease the
oxygen demand (A;) or increase the oxygen supply (A;a) and so reinstate the balance of
energy supply: demand within the tissue. The actions of both subtyps is to increase the .
amount of available oxygen to tissue and to protect cells against damage cansed by a
short term imbalance of oxygen. One of the important functions of endogenous
adenosine is prevénting daniage during traumas such as hypoxia, ischaemia, hypotension
and seizure activity.

N



N,

short term i nbal ance of oxygen. One of the inportant
functions of endogenous adenosine is preventing

WO HBHREESdur i ng traumas such as hypoxi a, i schaegasp2004/005474
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hypotensi on and seizure activity. WO 2004/105755

PCTI EP2004/ 005474 -3 Furthernore, it is known that

the bRngdiaged it HRnaHe RS - LSt L9 st
cells expressin ] the rat A3 r%%%g? g?{eraeg]g?%%%mf%mr agonist to

| WAFleaLaPratas fon 1ot Ap pivepfphessidltedrid indrersed braisttol taiphosphate and

CiahGEAIRN 5 QRICRIAL | : N |_at nt igen .

i hdquced secret.i (Eaﬁltldoefﬁ Eﬁ?%#%& g?e?} lE]irgrtlf;" iagl?l g‘?‘nsl.ndgmed secretion of
ooty medatass. dbersfrertho A ayeseptor plaps 4 rolevedinadiniigg asthmatic

a&i&m@ﬁﬂinhé”Qkhﬁghg g@% other allergic responses.

Adenosine is a neuroﬁn uﬁator, abl e to nodul ate many

aspects of_ physiological brain function. Endogenous

adenoSfenesing icaneyramadulskorpdtiakeemoduletegyanyetspbat ofphysiological

: J Vil ries RAi g t O .
i SN SEBELS L S My mecit
cRAvEPRA 6AEItY RS acemdingito hehagtoutal staemmel pdtrayplystobkical
[ i f r ch _as.h i
o uas (e AL SR, VS0 825 VOERIR o sy
#hoes hypopie dvipgelycemiap e of exicessive hewbinleactieitiia ekenosine provides

B
' \ r, I .1 h _adengsi.ne receptor.s :
E%(?\gtéyg% {l%otg%\?z g?n(ﬁgalc% %%Mgl%%?qu?rac?ﬂg I‘)Aggjead:{%rlesme receptors
| Iepraserdnt purmismgdangeatifoe thepdpenticinbogitival in Member of nearological

AR EIE BRI S5l PR bica? e aBier (Patkinoon or

Atlzhangten's disedsels ddzheitlefy disaie)leprékidtn apiiophidhia, OF addiction An
qg%% &hgn @Q,15‘%ﬂ%fe se i.n, neur otrans tgfr rel ease .,
fol1°0ws " £ F aummas “ETeH Tas*hypovs Laves s iiypAwa, ischaemia and

- seizangs€Ehesd hewetmesthirtar ens MRS répEndiblefHBARIM degeneration and

respgnsi bl e; for neural, degenerati on _and _neural _death,
BB el et defEnel L R A N oA,
TiyenBderidch AEmA the ag@PAlSiSbiby eHfedtt 61 ﬁeﬁ@ﬁn@ﬁ:ﬁg'ﬂﬂrefore be useful
I nhi bltor% effects o(iea%d,enﬁ& ne may therefore be

S SEHTOPYS-HERE O st 4R Re hatRere sropagehssimEdeagndeen
[0RO5@ IS agbhit, SAED hStaridecaBleh FY bRy A8EBhs and ighibiting
.Ng 9 tanate rel ease from EXCItOIy neur ons an

i nhi bi aﬁ | eur ons
iR EHEE SiRE PSRt Hyreforgamydiesed gbstispdeptic agents.

LAk EntABYESs USRHIASTHRRERRR! JraRd (19s 208 Mbve proven o be effective
Adenosi.ne gntagonj sts stinul ate the activity of the
(’NSO%‘HHO‘P]S’&@D&F qige Ao aptageiists have therapowfas potontial in the

SRRARCR F varSot oY 61 AdAe AL R eﬂ':ﬁ@é i AU B el R fhd of
potential in the treatnment of various forms of

egeneratie disoaderses.g. nirake: Adennsinedogteseptorantagrghissé modulate
3fe Rati9LeaeaR RlESES Ok SoBSin
A2ar ecetgt or ant agoni Sts 'm%%ﬁg%%fregﬁ%%a{##o\e}?t@gg%ﬁ Cobdinated
SPPTeAREILS: @_GBA@!:@WE apotendiabthargy Fedardnsorsamsyoptand. Adenosine is
ol inspestelt RAE Rmber of physiological processes involved in sedation, hypnosis,
schizophrenia, anxiety, pain, respiration, depression, and drug addiction {amphetamine,
cocaine, opioids, ethanol, nicotine, cannabinoids). Driigs 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). ’



novenents, thus offering a potential therapy for
Par ki nsoni an synptons. Adenosine is also inplicated

wo povsaosmasber of physi ol ogi cal processes i nvol v@dIiEP2004/005474
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sedation, hypnosis, schizophrenia, anxiety, pain,

respiration, depression, and drug addiction _

( aﬂphgm{ﬂﬁgﬁtan% %318 053D G051 AP gara‘?&.fé@&ﬁir'sg 'elgl% LG

cannabi noids) . ugs acting at adenosi ne receptors

t Fedifrapleciiay egenhdeapeciiandopateentilahosis: inertatd ingssponse to ischaemia
. ) ) | .ys .

it AR R e AU b iR o P Segpngitioning). By

aAdingmtithe Al refeplgr.adasesine Ahagpuidy way pooteet agsist the injhey caused by

o SR gl o AL Bkt 0% kg Feceptors on

i Apentmgit unctien hory ademgsicatonnfdr hevaciatytif disas darb auch as coronary

L& Lopgotecti . s of; ..o
o e L RAR S PRE0 b oD Bttt sivuations
aithwhichowi entianod qutatdeatrgharspaects dsirebldlsichgs dmdng acute

after. txau recondi tioning). By acting at .the At

" e B B PSR R Stz Ry R Bp Ml Fdfnce the

t bifedtingnisy of ademesinbyn frmjiaciab diptaveseirali aartgnehias.

reperfusion. The nodul ating influence of A2a receptors

on adrenergi ¢ f.upction may have i ications f.or a.

vari ctgeRrih Borliie St shay T, Sgedifg ediprelesse
aﬁldniwﬁht ﬁIteeLﬁdmr Ifate Adlarendl bhgahfl el sCom palﬁﬁizﬁﬁfhich antagonise the renal
t herapeutic henefit in sjtuations_"in which_an, . .

o ARG dSP FTIR EYFAIFIIa) EpBHaR ofes e iy Fartb e adenosine As
dufid/08 AZE MitBgonThe eyt Ak efibmBRtRatrR@lt@F bithha and other allergic
ant agoni sts at A2a receptors, nay al so en %nc_e the 10
oFBERI®) R aad in e deramsal pilinbeteamelivay esity.
supraventricula arrhytm as. Adenosi ne nodul at es many

as pec Namidrot1§ Aaturh&its ésefibe RGN Un&ORESe 6:8h&aR8Ine receptors, for
glomerul ar filtratiqQn rate and renal bl ood fl ow.

ade itlowinepubiiseionse the renal  affects of

adenosi ne have potential is renal protective-agents.

Furt hB{d@gﬁnicégﬁ@&ﬁiﬂéFCﬁénié@?%HﬁQﬁ%56ﬁﬁg oni st's
maybe_ useful in the treatnent of asthma and ot her

al | er Bicorgaie Ssedising] Ghemaistryi b RV T&aAENht of
di abef.?\%a@%ﬁéniyfl%@ﬂ4?,%\;?5—33645 Nuner ous docunents
ent” know edg

descri’be the cur t edge on adenosi ne receptors,
for BMeaplGhane(1988), 6hix§63d6Li cati ons: _ Bi oorganic

& eal e ORE BBy a1k pldl - 0070787 2073, Wed.
Chem J. Ni¢dIBhem 41992835, 7284821, ). Med. Chem,
(19983 .\4da 35885 3A%6), 39, 1164-1171,

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

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

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

J) .
Disclosed herein 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 as disclosed herein 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,

AT

{1



J. Med. Chem, (1998), 41, 2126-2133, t J. Med.
Chem, (1999), 42, 706-721, J. Med. Chem, (1996), 39,

wozu,@ﬁﬂa],yl 25 Arch. Pharm Med. Chem, 332,(3199)%@%?20(}04/005474
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Am J. Physiol., 276, H1113-1116,
Naunyr i Schmied, Arch. Pharmacol- 362, 375- 381,
%é}l a. D scI osed herein are the conpounds of
hyeplapupicte pahaepgation debrigoderissssm, flormmsddicton, suchas
@ﬁﬁaHe&@hﬂheP&b%ﬁﬂB C(ﬁii&'dg itk dh ACEERERDL S S BRI OF aJﬁﬂﬁt asthma,
nufacture 30 of medi caments for the treatne
SEHITELONSEY awwchﬁ@wm@gp aed Aghbstamce plme Fuitfedrmore,
ARG diScRoscd RAUie RARHE SseRAIELIAN o nARBR AUNEN@RS
dlsclosed herein and their production as well as the
asEPHEhebepentiapslepficss antisahunlsarity andheardipptatedtiveragents for disorders
BREY &MY Qﬁbr?f ?eééeﬁai] t ! ‘
aden05|ﬁe sygted*ﬂsuc 5% aﬁ@?&2§¢HR%ﬁ%%ggégjgaumﬂbns
PegtRaspstchsbags erethe g4 tBkeptor ngt on' s di sease, .
o Q05474
1 and A A oo a e RS R i gpstem, or
G@Eﬂﬂ@iﬂl‘bﬁeﬁ@a&}@ ommumf@@hm s d&nq;sh,ette&mmé:presswe disorders,
BOGRLDECAP O hroBl1ANa pANERLNA B i 20 BRY DOA SR O

nst ast grc response
| schag it aspeel hufels laaddaimﬁ{panﬂ& oaﬁ%i‘gEnerﬁlﬁﬁ-[h&f nor e,
conpounds i scl osed herein may be useful as sedatives,
nmuscl e relaxants 5 antip gchoti cs antiepileptics,
anti convul sants and cardi apr ot ctive agents for
di sorders such as corong 7 ry di segse and heart
failure. The nost prefer' dicati onRare those,
whi ch base on the A2A receotorshntagonlstlc activity
and whi ch include dlsorg[?ﬁ of the central nervous

R

system for exanple th tment or prevention of

Al zhei ner' s di sease, certai depresswe di sorlders a0
drug addi cti on, neuropr ot &tion and Parkinson's

di sease as wel | as ADHD. In a first aspect, there is
pr-ashegeiet conpounds of the general formula O R N
~--N\ V ‘

R is Cs,¢-cycloalkyl, substituted by CF3, Cy¢-alkyl, -CH,OH,
oris
1-bicyclo[2 2.1]hept-2-y],
1-(7-oxa-bicydo[2.2.1]hept-2-,
1-(5-esto-tiydrox§-bicydo[2.2:1 Jliept-2-exo-y,
1-(5-exo-hydroxy-bicydo{2.2. 1]hept-2-endo-yl,
or is 1-adanantan-1-yl;

R% is Cjg-alkyl,; or

n isOor 1;-

and pharmaceutically acceptable acid addition salts thereof.
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S &) ‘'wherein R is C5,6-cycloal kyl, substituted by
CF3, G _6-alkyl, -CH2OH, or is

1- bi cydoJ22. 11kept - 2-yl, -3a-
1-(7-oxa-bicydo[2.2.1]hept-2-yi, 1-(5-ezo-liydro) Ey
bicydo[2 2:1j hept - 2-: exo-yl,

1-(5 t

1-a daﬁ %%q ?ﬁ@é Hle?e\égBL)%fdé&L 89)%?{3 f%r ;ﬁébqﬂné/ kL consllsyélﬂi 8f formula [
anuﬁwwabWﬁcwbmh@akbycam@eg$able aC|d addltlon salts

t here ﬁe<m.£au1 And SERRLRSPect, there is provided a
process preparing a conpound of formula | as

defi ned above whi ch process conprises a) reacting a
conmpound of formula OCH3 N padjZ S Nd COIl wth
a conpound of formula A R _ONRG 5 to a conpound of
formula OCH3 N R ?F—NHZ

()

I
with a compound of formula
4
cl ; .
>N :
O R IiI
to a compound of formula
OCH,
N rR1
>,
s R
)
e I

wherein R and R* have the significances as defined above, or

b) reacting a compound of formula

OCH,
+ N H
SN
s L
N o

P



SRZ EN | wherein R and RZ have the significances
as defined above, or b) reacting a conpound of
formula OCCH3 N S-L CND Q10 O 1V -5b- with a conpound
of forrula R HN Rz V to a conpound of fornula OCH3 N
~R -N ORz COl1 J 1 wherein R and RZ are as
defined in cl aiml L is a leaving group such as

hal28eNe0:.95 lﬁm] O-lower alkyl, and if desired,
converting t conpounds obtained into

pharmaceutically acceptable add addition salts. In a
third aspect, there is providﬁd a conpound as defined
above, whenever prepared byiNa process as defined

above or by an equival ent met lBd. 1 n g fourth aspect,
there is provided a nmedi canent containing one or nore

conpounds
0 g?:ompomld of fonnula

o I

wherein R" and R? are as defined in claim 1, Lisa leaving group such as halogen, -O-
phenyl or O-lower alkyl, and -

if desired, converting 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 defined above or by an equiivalent method.

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

as defined above and pharmaceutically acceptable excipients.

In a fifth aspect, there is provided a medicarpept as defined above for the treatment of
Alzhemeir’s disease, Parkinson’s disease, Huntington’s disease, neuroprotection,
schizophrenia, anxiety, pain, respiration deficits, depression, drug addiction, asthma, allergic
responses, hypoxia, ischaemia, seizure and substance abuse disease as well as ADHD and for
use as sedatives, muscle relaxants, antipsychotics, antiepileptics, anticonvulsants and

cardiaprotective agents.
4

In a sixth aspect, there is provided the use of a compound as defined above for the
manufacture of corresponding medicaments for the treatment of Alzheimer’s disease,
Parkinson’s disecase, Huntington’s disease, neuroprotection, schizophrenia, anxiety, pain,
respiration deficits, depression, drug addiction, asthma, allergic responses, hypoxia,
ischaemnia, seizure and substance abuse disease as well as ADHD and for use as sedatives,

muscle relaxants, antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents.



as defined above and pharnmaceutically acceptable

excipients. In a fifth aspect, there is provided a

medi canment as defi ned above for the treatnent of

Al zheneir's di sease, ParkiAsen's di sease, Huntington's

di sease, neuroprotection, schizophrenia, anxiety,

pain, respiration deficits, depression, drug

addi ction,_ asthmma, aIIerglc responses, hypoxi a,

i sch éé msgi heyging @h%temid logtep sl ckenotes asetugiited slsaighis or branched-
Vﬁﬁj frdfﬁ? &5 Cﬁlqj%%t%té‘l%?s fo%a?rhﬁle methyl, ethyl,

axa ?ﬂtl psyc Otl CsS, anti-epi

@nﬂﬂ@OﬁﬂubBﬂnnéﬂﬁﬂdbbn@idﬂaﬁﬂobbunﬂuaddgéﬂ&s In a

si xth aspect, there is prOV|ded the use of a conpound

roat cheaitn Sl acRAAiA ARy S0 ERBARE Al with
Baorkinis and srghmeaség, stdibrits hpdtorhlaicdickd asieic acid, sulfuric ac1d

n rote zophrepi.a, anxi .1 pai n . ..
PRUTTRLE Rt bt adflbt oAl AiE R . gretic acid, succinic
aatihmatana ey giedlmsq&mﬂﬁﬁ aadhpnomeﬁesulfoﬁedmmx&i the like.

sei zure and substance abuse di sease as well as ADHD

and for use as sedatives, nuscle relaxants,

ant | psiered cempoands epithapt wiseindhlt is Chpypdlsdkpissibaituted by CF,,

e Qfe d herein :
T T T B S PG Y P ipIE e onh ™
speapekads:chai n al kyl group contai ni ng fron11 to 6

carbon atoms, for exanple, nethyl, -ethyl, propyl,

?(%%Q@%&Y tygl;r%%% 1}alnrurni}(?: eu%(ioé&é]laﬁt} X’b e]pf%e@?gyla%?grdﬂuomme’thﬂ’

éﬂ@@hﬁ@ﬂﬂsakis enbraces salts with |norgan|c and

u r | ac ?‘3“"”5% %E%%ﬁgﬁlly%réc :wlaor 1‘:% }@c? 4‘%‘ ]ar'ff‘r!': ~methyl-

QhaWhﬂH?%C acid, maleic acid, acetlc aC|d succini c

Nar e Lt TR S T ——

.éﬂdﬂpbmmmhylammal hose, -wherein R is C5, 6-cydoal kyl ,

S ML I e L

By Al-metthdxyred onor phol i n- 4-yl - benzot hi azol - 2-) d) - 1- et

O R lnst O oy et omaradbin 7y

benzdthimbhgly)-1(dheftgl-hyda: cycl oheryl)-urea,
(trans)-1-(4- hydroxynet hyl - cydohexyl ) - 3- (4- met hoxy- 7- m

or phol i | - bepzot,hi azo thyl -purea,
(tPans)- -E%IHEF§E§9ﬁ€% Feﬁvﬂﬂﬁ€%# nﬁgﬁ%ﬂ Rt hoxy- 7- m

bbijiydb[ 12 41hdptizeyiz N(Wo&i-%cy;lo[? 2.1}hept-2-yl, 1-(5-exo-hydroxy-



2-yl)-1-nmethyl -urea or
(rac), (cis)-1-(3-hydroxynet hyl -cydopentyl)-3

WO 20044055 0Xy- 7- mor phol i n-4-yl - PCT/EP2004/005474
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benzot hi azol - 2-yl ) - 1-net hyl -ure Furt her preferred
are those conmpounds, wherein RIS

’29“‘%9 (s o g e Basgon o
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wherein R' and R® are as defined above, Lis 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.
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and , if desired, converting the conmpounds o talne

i nto phar maceuti cal |y accept abf 8- acid addition salts.
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organic phase is separated and dryed.

k Scheme 1

0 %N" i ~5
Nz
a R

N N
S,
g

\>—rt:' R
N N > C?‘N‘R2
on I on |

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 2 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.

Py
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as follows: To a solution of %&e compound of a
conmpound of formula (IV), which’ctan be prepared 20
according to nmethods wel | kgq_ﬁm the art and which

i s described in W01/ 97786, °f inert solvent, e.g.
di chl oronet hane, is subsequently added a base, e.g.
pyri di ne or® diisopropyl - gmﬁylan1ne angy a conmpound of
formul a (\)4 ndtheresultlﬁ’lg sol uti on i stirred
for about m\)*—fat 45 €—After—eo0l i 70 \ani

t enper at urey s&tudhf@d aqueous sodi u ~—v-$og%nm

car bonat e added, the organic phase i se adat &d and
dryed. {(;\i@) 20041105755 PCT/ EP2004/ O -9 Schene

.2 OHNC V NHRN\I~-N>NRI L5-NﬂM
O N N11 O RZ COD (O 1 Rl and R2 are as descri bed
ahove, L is | eavi ng group such as hal ogen, -0-phenyl
& 2ndOR” gvees da$qz»;»|ed aboviesbisatleainpgrdup avilf asdaldgon, €3-phémgl or
ggﬂ& 1l solation and purification of the conpounds
an nedlates descri bed herein can be effected,

if _desired, by any suitable separation or purification
pr Tecpationrand, mirifigefion of the compounds .

-Isolation and purification of the compounds and intermediates described herein can

- be effected, if desired, by any suitable separation or purification procedure such as, for

example, filtration; extraction, crystallization, column chromategraphy, thin-layer
chromatography, thick-layer chxomatography, preparative low or highspressure liquid
chromatography or-a combination of these procedures. Specific illustrations of suitable
separation and isolatiod procedures can be had by reference to the preparations and
examples herein below. However, other equivalent separation or isolation procedures

could, of caurse, also be used.

Salts of compounds of formula |

The compounds of formula [ 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 treatrent with at least a stoichiometric amount of
an appropriate acid, such as hydrochlosic 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 ina
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.
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et her,

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 B 7.9
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10 Human adenosi ne An receptor The human adenosi ne Aan
receptor was reconbi nantly expressed in Chinese

WO maséssss ovary (CHO) cells using the sem il ci pCom®stos/ 005474

HE 5
was suspeno:‘"ed inja Tri 2‘8(50 my) 15 dlf fer c¢ont aj ﬁilng

Vi rus expression system Cells V\fre har vest ed, washed
twi ce by centrifugation, hormg“elll Sed and agai n washed
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120 MM Nad, 5 my KCl, 2 nmM CaCl2 and 10 my MgCl2 (pH
7.4) | (bufféer A).| The [F3H - SCHF5826%1( D onijSsottiggt
al ., 11997, Br J Rharnmacol 121, 353;1nM bi/ndi ng assay
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deamjnase ign a fijnal ggl une aof 2001pd of DufTergH
Non- gpeci fi ¢ bindi ng was defined using xantfhi ne am ne
20 cgngene—{XAGC -2 M Conpounds were testled at 10
concegntrati‘ons frijom 108§M - 043 nM Al assays were
conddct ed i n dupljicate and repeated at |east two
times. Assay plates  Wwere 1 ncubated for Ihour at room
tenperature before centrifugation and then bound

| i gand._det erm ne i ng.a_ Pagckard Topcount
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A A s 00 BRI P . Lacie
aerRiiasehepedrriyrvdsyhereofytald, steatheacids or its salts and the like can be used,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liquid-polyols and the like. Depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, Awater,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for
example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.
The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

Medicaments containing a compound of 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

compounds of formula I and/or pharmaceutically accéptable acid addition salts and, if
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effected rectally, e.g. in the.formof suppositories,
parenterally, e.g. in the form i njection solutions.
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t her apeuti caI |y val uabl e substances into a gal eni cal

admi nistration form t QgBlehBsroW1h0:0 (W ePGrdiMRion)
therapeutically inert carriers. n accordance wWth

he i_nvention conmpounds of formula_ | as well as their
gﬁ&i&@é@aﬁg&hlly accept abl e s&#tablgte yseful in the
control or prevention of |Ilngs_c§§s basedne onobhes 500 mg
adenosi ne receptor antagonistic activity, such as b
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deur &ﬁ%?@@%‘?%ﬁg Lzophreni & anxie®), pai nl00 500
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respons_%Efr épOXI a, ischaem a, seizure and substance-
abus e BEEHRr nor e, conpounds %f the pPesent iHKvention30
By @idsefthliascardaki ves, mgscle  3g 30 150
5.  Magnesinm Stearate 1 1 1 1
Total 167 167 167 831
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rel axants, antipsychotics, antiepileptics,
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nost preferred indications in cordance with the

present invention are those, ‘Wwhith include disorders

%aﬁ%‘tﬁ 0L bal felvous system for exanple the

r—%r—é*-pr evention of certain depressive

di sorders, neuroprotection and Parkinson's disease.

The doNayidemai, 3 drapdwi dridi gramilate whithriuriiedreited | |, of
urse e sted to 15 the individual

R Dﬁ£é¥§géﬂﬂ§ Eg&gg .

require rticular case. In the case of
G&. al aﬂmﬂnesgramﬂeﬂmm@lsuﬁ@blagﬁm‘n@req gy, can vary

ompoutd P SR S BRRtmir G Foup q?%gr‘i’?aw?@%awaa~ng

am)unt of a phar maceutically acceptable salt thereof.
The daily dosage may be. adm ni stered as single dose or

~in divided doses and, in _addition, .the upper limt
can al so be exceeded m#ﬁﬁ?—%@% €40 d to be

i ndi cated. 20 Tabl et Fornul ati on. (Wt Granul ati on)

IItem Inpededient s nx/tabl et 5 mge/2dpsalg 100 ng 500 m 1.
Compound of formula I 5 25 10Q 500 2. _Lactose

Anhydrous DTG 125 105 30 150 °J883. s@g% 1568 g 6 00 mg
30 4. Mcrocrystalline Cellulose 30 30 30 150 5.
NagneGompoBicaifataulk 11 1 1 Totml 167 267 167 8%L 30 500

40 SR LER T o ny gt

vi.t h QorniSticed water. 2. Dry 1hie grangkes at 5@;;:. 3. 70
S %e granul es through suijable mlling equjpnent.
MY item5 and nmix for tttee mn?es co ess on®>

as,suiMag;L@ms@@;ate Capsul e Forjmul ati ongltem 2 5
| ngredi ents /[ capsule 5 25 100 ng 500
gregionts nofcap " g% MY 000 300 600

Manufacturing Procedure

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

3.  TFill into a suitable capsule.

The following preparation and examples fltustrate the invention but are not intended to
Hmit its scope.

Example 1

3-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-y1)- 1-methyl-1- (4-trifluoromethyl-
cyclohexyl)-urea

4-Methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine is first reacted with phenyl
chloroformate as described for (4-methoxy-7-phenyl-benzothiazol-2-yl)-carbamic acid
benzyl ester in WOO01/97786 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").



10 1. Compound of formula 1 5 25 100 500 2. Hydrous
Lact ose 159 123 148 --- 3. Corn Starch 25 35 40 70 A4.

WOZPM/BSTH 15 10 25 5. Magnesium Stearate 1 2 PCH/ERZ004/005474

10

15

20

itenms 1, 2 and 3 in a suitable mxer for 30 mnutes.
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3- (4- Met hoxy- 7- nor phol i n- 4- y%@iezgt hi azol - 2-yl)-1-net -

hyl - | -é4-tri fl uoronet hyl - cycl ohexyl )-urea 25

A58 hol§=MeerpRonemphalip:4- ferenabihi@nbb-y2)- Yraethylel [ Smethyl-
fdycRihetARGE&d Wi th phenyl  chloroformate as described

for (4-methoxy-7-phenyl -benzot hi azoi-2-yl)-carbam c

acid benzyl ester in W01/ 97786 and then with

neting t=rpahoRy-F iraormbrbe Hyyl-eyebibiaxl Wandat MhenpiBroformate and

- Si i el uent
e L bR p by, e e smponand v pespared as off:
titeaysen ( 76forvielde et 1 -173 9G MO mpendo@d+ At
crystals 30 (96 %yield), np 157-167 C. MS: nle=
473(MHH}) . WD 20041105755 P?/ EP20041005474 -14
Fol | owi ng the general nethod 0FP&canpl e 1 the
conmpounds of exanples 2 to 12 were prepared. Exanple
2(‘1'3115)"1"(4“HYd1‘0XYmethY1'cyclohexyl)-3-(4—methoxy—7-morpho]in~4~y1—

Total 200 200 300 600 Manufact yping Procedure 1. Mx

! - Vet h - 7- nor phol i n- 4-yl -benzot hi azol - 2-
Sy s DR

4- et hoxy- 7- nor phol i n-4 yl - benzot hi azol - 2-yl ani ne,
phrerg 4-nedihorel-onorpheimad]-Hehf@hBYol-2-ylamine, phenyl chioroformate and

O e R o BT bt e iyttt prmucsiwas prepared
yes Rl hrowp <Rl (A3 %yicD; MSH 8ife4 284(MetHY), mp 190 °C (dec).

Example 4

(trans)-1- (éMethoxymeﬂlyl—cyclohexyl)—3— (4-methoxy-7-morpholin-4-yl-
benzothiazol-2-y1)-1-methyl-urea

Using 4-methoxy-7 —morphoﬁn-é—yl-benzotbia‘zol-Z~y1amﬁ'ne, phenyl chloroformate and
(trans)~(4-methoxymethyl-cyclohexyl)-methyl-amine, the title compound was prepared
as white solid (73 % yield), mp 141-143 °C. MS: m/e= 450(M+H™).

Example 5

(rac},(cis)- 1—(3-Hydroxymethybcydopentyl)—?r-(4—methoxy— 7-morpholin-4-yl-
benzothiazol-2:y1)-1-methyl-urea -

Using 47methoxy~7—morpholin—4~y1—benzothiazol—z-ylamine, phenyl chloroformate and
(rac)-(cis)- (3-methylamino-cyclopentyl)-methariol, the title compound was prepared as
light yellow solid (58 % yield), mp 115-118 °C. MS: m/e= 421(M+H*).

~

o~



Exanpl e 3 10
(trans)-1-(4- Hydroxynet hyl - cycl ohexyl ) - 3- (4- net hoxy- 7-

WO 2804/B15335 n- 4-y1- benzot hi azol - 2-yl ) - 1- net hyl - BCEEPLBIENES474

10

15

20

25

4- met hoxy- 7- nmor phol i n- 4-yl - beng%bi azol - 2-yl am ne,

phenyl chl orof ormate and

(trans) - (4-hydroxynet hyl - cycéxggle é’é) -met hyl -am ne, the

title conpound was prepared as=*Tight brown crystals

(4%%(8 yield). VM5 mle= 436(M-H+), nmp 190 C (dec). 15

EX: ~(Bac)-Bigraled3 241 i eptierlHo i metivrly-7-morpholin-4-yl-benzothiazol-2-
cw;Jlo[lﬂ@ Jifex- (4- met hoxy- 7- nor phol i n-4-yl -

benzot hi azol - 2-yl ) -1-nmet hyl -urea Usi ng

4- met hoxy- 7- mor phol i n- 4-yl - benzot hi at ol - 2-yl am ne,

E)Hé‘ﬁg |4‘1@Bﬁhéﬁb?@ﬁ%@ﬂléhafﬂfjﬁ—benlzothiazoll-z -Ylamiﬁ e,l phenyl chlorofhormate and
- - Gy C xyl.) - met -am ne, the
R TR B ek B Pl e opvst s prepared

yaserife soiig (6%-yield), Gup MB-268 6 MSQhM=H1Y (MEREDI € 5
(rac),
(cis)-1-(3-Hydroxynet hyl -cygl ope t}/l ) - 3-(4-met hoxy-7-m
or phol i n-4-yl - benzot hi azol - 2-3 ©/1- et hyl -urea Usi ng
4- et hox%/T- 7- nor phol i n-4-71- benzot hi azol - 2-yl am ne,
E)Q@@ﬁly[ﬂc bebhﬂmmez—moap?o%s«ym?ﬁaothfl(amtsjﬁﬂ)E 1_—ﬁethy1.1_(7_m_
- O GiY ( enty - met hanol , etitle
c%ﬁﬁ%?@géﬁ&rg%%g% as light yellow solid (58 %
yi el d), 115-118 C. M5: me= 421(MrH+) . WO
2061¢ 105966 PTH EPRONM /4054 Rdothiadl- FyRRihE fhenyl chloroformate and

- { )z c-Bigyelo [2.2, 1 . 7
]l%éS‘%}g’g%%@%ﬁrﬁ%@é%ﬁh‘??&r?ﬁvli)ﬁm@ﬂfb%ﬁ% BYRP @] was
2prepacpd s light yllovoergstald 8D% yield), mp 202-204 °C. MS: m/e= 419(M+H*).
4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne,
phenyl chloroformate and 5 _

(endo) - (rac) - (bi cycl of 2. 2. 1]Eﬁ%‘BPl-ezszyl ) - met hyl - ami ne,

the title conmpound was prepared as white solid (65 %
y(ieEd:)d0‘)—3F(}4—M&362;GZ—IEbrgﬁBHnM-ﬁ:béz;EﬁMﬁHiti—yDEl(%ﬁ%ﬁ—lz$7-ox'a-
(exoa-ééé- ﬁ (&I t hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2
R}F’S(l VRS4R3 a- bi cycl of 2. 2. 11hept 2-y1)-urea

10 Using _
AJsieg bansthdeynDiiphblin-4=-9behenEREL Jm-ig%- 1 REK -
p(:f;%lk chl rllo or rm%.e _ néx (exo;ééln%?%yl - #Pg@g?ﬁl’()mfomate and
BT R s i bl 2 eainel e e pompemdyas
prepared as light yellow crystals (82 % yield), mp 202-203 °C. MS: m/e= 419(M+F").

Example 9

(rac)-{endo)-3- (4-Methoxy-7-morpholin-4-yl-b enzothiazol-2-yl)-1-methyl-1-(7-oxa-
bicyclo[2.2.1]hept-2-y1)-urea

Using 4-methoxy-7-morpholin-4-y}-benzothiazol-2-ylamine, phenyl chloroformate and
(rac)~(endo)-methyl—(7—oxa-bicyclo[2.2.1]hept~2—y1)—amine, the title compound was
prepared as white crystals {47 % yield), mp 191-193 °C. MS: m/e= 419(M+H").

Example 10

(rac)-1-(5-exo-Hydroxy-bicyclo [2.2.1]hept-z—exo-yl)-3—(4-methox;r-7—morphoﬁn-4—yl- '
benizothiazol-2-y1)-1-methyl-urea



prepared as light yellow crystals (82 %yield), np
202-204 C. M5 nle= 419(MrH+). Exanple 8

WO J084/H)5735. ) - 3- (4- Met ho) . y- 7- nor phol i n- 4- y1- benPOTIEPaaaioss174

i0

15

20

2-yl)-1-nethyl -1-(7-axa- 15 - 16
bi cycl o[ 2. 2. 11hept-2-yl)-urea USI ng

gU 31cty H%ﬁ@fﬁ?é@%ﬂgﬁg# Y b EBARLA]. Q%R?ngﬁeyﬁhenyp Soroformate and

‘Qf 1%) ngg }%léfrm—b(cyd@{(%z @]h,eptamoz{@coi—oi,]thepﬂe 2oyibpumd was prepared
4 ht I

it ARl LRI 295 1o BNEPAT Sl Tag 4t Vel Tow

419( MkHH) . Exanpl e 9 20 .
(rat)-(endo) - 3- (4- Met hoxy- 7Emompledlli n- 4- yl| - benzot hi azo
| -2-yl)-1-met hyl -1-(7-oxa-
rEYNC hhsgt
bﬂ- grr?gt %g(%@Hr%D rph oblgyd& b;/zluf Eg Zot %&a?gl ﬂeg}ﬂxﬁg ~morpholin-4-yl-
thicgel-grigr
(zac) - (endo) - et hyl - (7 oxa- bi cycl o[ 2. 2. 1] hept - 2-yl ) -am

Lﬂgﬁg%r glgi;t%g ‘?/Ezﬁ&?lg%m_ ﬁeg%%ﬁ%g%f leljé}e%?'l chloroformate and

@oﬁ:@z 1]heptan-2- (exo) ol, the title compound was
1864 & £€erh eXYe [ 262 o
f Bred ﬁﬁ%(?ﬁ%% : ﬁvxg 2: ShOERES; €589 °C.
benzot h| azol - - 1- net hyl - ur ea V\D 2004/ 105755
PCTI EP2004/ 005474 -16 Usi nBzample 12
4 rret hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl am ne,

exo - mllelf _8{_9 &Qﬁ%&gg%sal%([?hﬁhﬂﬁé ﬁ%"%g&&ﬂ)o} methyl-urea
npo

thetltle conpound was prepared as white crystals (10
JJsing &@ethw-71111@1;;1114133{4!\7’}71%6)1;30@moﬂﬁ?laﬁnm@;&fmﬂe:hbl'oﬁrmate and

(a{éi%ﬁ')ankaﬁ( ?};%rtr@ri %ﬁrﬂﬁg tg(l: ﬁﬁ% ‘S poumi le'zlfse&epareg gg% ite grystals (76 %
tyaeid b top a&seuzsz"@ INES: Inﬁee:tdﬁﬁ(M&Eﬁa Usi ng

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

phenyl chl or of or mat e and

5- (endo) - et hyl ami no- bi cycl %}fafl@* i]"hept an- 2- (exo) - ol ,

the title conmpound was prepared as white crystals (12

%—Qxeﬁdaz,a Biﬁfcia‘[ﬁ@:l]é&a(léﬁm@ox}r]i@ad& 01-etHékyEx atgplolinls-yl-
F - i_ (4 nmet hoxy- 7- nor phol i n-4-yl - benzot h

| azo ? -urea Using

4- et hoxy 7- nmor phol | n- 4-yl - benzot hi azol - 2-yl am ne,

fiﬁsniy I&—tméthmxye?mzmhehﬁmdyl E&dﬁﬁfgﬁtﬂmiyh%zﬁm&qﬂié?iﬂl c@mrélgrmate and
5? Gxa-5- aza—blcy%%@ ? o\/\?asnef) the Bidle ecom%%un Was pgerp)gedaas%vhgte crystals (67
% yield), mp 229-231 °C. MS: m/e= 405(M+H").

Intermediates:
Example 14
F
Iog
N
Methyl-(4-trifluoromethyl-cyclohexyl)-amine H

The title compound was prepared from 4-triflucromethyl-cyclohexylamine (DE
2630562) by introduction of a ethoxycarbonyl-grotip under standard conditions (ethyl
chloroformate/diisopropyl-ethalamine), and final reduction with lithinm alumininm



yield), np 165-176 C. M5: me= 458(MtHt ). 15 Exanple
13 8- Oxa-3-aza-bicycio[3.2.1] octane-3-carboxylic acid

WO 208/198THoxy- 7- nor phol i n-4-yl - benzot hi azol - 2- pCrAaRMedB05474

10

i5

Usi ng _
4- met hoxy- 7- nor phol i n- 4-yl - benZ&Fﬁi azol - 2-yl am ne,

Phenide 16 R QERIARLE uﬁﬁgr stﬁf&(&lc}%nﬁé@ﬁs&bg v%!igﬂtigg compound as a

e conmpoun

[3.2.%]1“$ctane, the tit {

vjéﬂktt @&9 g 9%1#5: 7= 1BOMOEY ) eTTny tleorRR SRk o cMtalized e i
M , a > _

l\/bﬁ?/l -(4-tr fsleudg %%ﬁ%%%ﬁ%ﬁ%%ﬁy@%@ 202-204°C.

title conpound was prepared from ‘

4-trifluoronethyl-cycl ohexyEzsample 16DE 25 2630562) by

i ntroduction of a ethoxycarbonyl -group under standard

condi ti ons (ethyl . _

chl or of or mat e/ di i sopr opyl - et hal am s and final

reduction with Iithium al unini umvﬁ :Boﬁw 105755

PCMEERAOO A ) Qb éh¢anmidd-PoighddE ] TR t €T ahydr of ur ane

under standard conditions to give the title conpound

light vellowoil, M5 mie= 168(MH}). The titl
e gt B Sresirs eemdsis - ningdr-bHiybeydehdayaol

§E006076 N ik 08N Gh ot |te.crystal
5(0 i 04§. Ex @tl,tgyw e Y kﬁ/%?‘ﬁfx‘?(\mi Lg‘*tﬁﬁy@t%ﬂ%bm%eﬂ‘ﬂ‘
(%1 %‘eﬁ AR Y8 LSt abh a3 b 1243CTNS: ti/e+ 44(dhdlind

can be prepared from

(cis)-4-am no-1-nethyl - cyclgg%@ (W9607657) in
exact the sanme manner as descri gggfor

met hyl - (4-trifluoromethyl- cycl ohexyl)-am ne. Wite
crystals, np 123-124C, MS: m e=144( M+H+) .. Exanpl e ¥5b

O 10 ' | ;;

(=5 ethat bicyRlAz 2l 1 2edl __\“ﬁ' "H
eyt ool or, 06 =1 n i The. Lt b amioy Ao BTG

Rl Ry e s 1) G gt b pro 2.2 1Thept 2-
itld iRl (ANA CheaRNYT1,11A1898) by benzylation under standard conditions
(benzyl bromide/ditsopropyl-ethalamine), chiral resolution by preparative 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—y1)—amine hiydrochloride
"was obtained from the eatlier eluting fractions of the same resolution.



(benzyl brom de/d isopropyl -ethal am ne), chiral
Woegohubtise by preparative chiral HPLC (Chrial pak Al
el uent 2% i sopropanol in heptane) and fi nal FCTRPa041005472
deprotection under 15 standard condi&i ons (chl oroet hyl
chl orof ormat e/ net hanol) to give the title conmpound as
white solid. [a]D = -6.2(c=0.23, dichloronethane). The
anant i omer
(+) - (exo)-nmethyl - (7-oxa-bi cycl o] 242, 1] hept-2-yl)-amn ne
hydrochl ori de was obtained fromthe earlier eluting

fragct a oI ut| on. WD 2004/ 105755
PCT/ chﬁgjﬁ%b%gig%gggefg 1. Conpounds of the
general formula 0 ORi --N -NRz S/ CN) O
wherein R is C5, 6-cycl oaI K,y—l substituted by CF3,
G _6-alkyl, -CH2OH, or i b| cyaho j 2.1 ]
kept-2-yl, 1-(7-o0xa-bicye 2v2. 1Naegt - 2-yl,
1-(5-eto- hydroxy bi cycl g 1 -2-%t o011,
1- (S-ex6=hydro) " bi cycl o("2.277 eptH2 endo-yl, or is
1- adamant an-1<y1; R2 is C s al kyl, it |sOorI; and
pharmaceutical ly acceptg ‘acid addition salts

fo

t hereof. 2. Conpounds o mula | in accordance with
claim1, wherein R is -cycloal kyl  substituted by
CF3, Cl-6-alkyl, -CH20H, 3. Conpounds of fornmula I in
acgpkfgnce with claim2, wherein the conpounds

R! is Cs,6-cycloalkyl, substituted by CF;, Ci.6-alkyl, -CH,0H,
or Is
1~bicyc1_o[2.2,1]hept-2—yl,
1-(7-oxa-bicydo[2.2. 1Jhept-2-y1, |
1-{5-exo-hydroxj-bicydo[2.2; 1]hept~2—exo -¥l,
1-(5-exo- hyd:oxy~b1cyclo[2 2. l]hept—z -endo-yl,
or is 1-adarpantan- -1+];

R? is Cj¢-alkyl ;

n is0or1;

and pharmaceutically acceptable acid additioﬁ salts thereof.

2. Compounds of formula I in accordance w i oin R
' . with cdlaim 1, wherein R! is Cs .- ;
substituted by CF;, C;.g-alkyl, -CH,OH, 1s Css-cycloalkyl

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

3- (4—meﬂ10xy—7—morphohn—d—yl—benzotl:ua.zol— 2-y1)-1-methyl-1- (4—triﬂuorqmethy1—
cyclohexyl)-urea,

(trans)-3- (4~methoxy—?~morphohn-4—)71-benzoth1azol~2—yl) -1-methyl-1-(4-methyl-
cyclohexyl)-urea, :

(trans)~l-(4—hdeoXY§1ethyl~cydohexyl) -3—(4—méthoxy-7—morpholin~'4-y1-benzothiazol-



are
4- met hoxy- 7- nor phol i n-4-) 1 - benzot bi azol - 2-y1) - 1- net
qu q(emfb?(’ﬂ trifluoronethyl- cycl ohexyl ) -urea, P CT/EP2004/005474
(trans) - 3- (4 net hoxy- 7- mor phol i n- 4 - benzot hi azol - 2-y
1) - 1- net hyl - | - (4- et hyl - cyclohexy?) urea, (trans)-1
(Q—hlydrmemm}yﬁ,_@ycohexyl) 3- (4- met hoxy- 7- nor phol i n- 4
g 5)? 3 %z | WD 20041105755 PCT/ EP2004/ 005474
Tagl,\3s y]r") 1¥j ?Wllletmﬂeg}’c aenti 5é)(4-methoxy-7-morpholin-4-yl-
(bb@o‘tﬁmﬁ&“flw DpYEBYIKbeC) T cl opentyl ) - 3- (4- met hoxy- 7-
mor phol i n-4-yl - benzot hi azol - 2-yl')- 1-nmethyl -urea. 4.
Conpo of fo n accordance with claim1,
whgf e|L‘j=nqrsqli‘BP‘Péf‘-’-ﬁli%,néJIJ fgﬂs [ocordapeseapith plagm 1, wherein the R' is
1 1@5'1:;%{2@ CiHehep 3, 2141'1&91131%&07[% 2.1}hept-241,

exo dr oxy-b cgclog
ars ‘FYC (y7ch] FE-%GF?Wépt 2-endo-yl or

116(66&@015%%{7)6'1 cycBl2 %HW%HQB Of T4l @l .
accor dance h ¢claim4 rern e conpounds” “are
1- (endo)-(rac)-bicydo [2.2.1]

hept - 2- yI 3- (4 nmet hoxy- 7- nor phol i n- 4-yl - benzot hi azol -

- Y1) slcpg)
(ex0) - (+)-3-(4 dyﬁgfﬁig%ul%l m %Cp(): rq ﬁﬂﬁﬁ claim 4, wherein the compounds

bé’f?zothl azoI 2 yl)-1-nmethyl -1-(7-oxa- bicydo [22.1 ]

( ex 02 w; %ﬁf}do o'x g/l_lep_t- - % S naet&ow—?ia%l'%%]?%% il-bgnzothiazol-2-

- (7-oxa- blcyclo [2: 2. 1]

h
%?9 o K%f’?‘e‘zf%etrﬁ%ﬂ?ha saFbsmyerhieackd YDk sl (7-oma-
Ob*@dV[QEl]mitWﬂ)*uréi oxa- bicydo [22.1 ] hept-2-yl)

(oS5 ity ) Rt B e hssasbivsel 27 i sl (7-oxa-
4b;dydotmm1§1idpt321ﬂb1ﬁ‘eé{|) 1-met hyl - ur ea,

%é r oxy-bi c cIo[2 2. 1] hept - 2- endo-yl)
% %l’hfys ﬁﬁ%&gﬂﬁf rnarpholin-4-yl-benzothiazol-2~yl)- I-methyl 1-(7-0xa-
bgﬁgrgb[g @iﬂheﬁ Qy@ u]regret hyl -urea or

adanmant an- - met hoxy- 7- nor phol i n-4-yl - benzot
h(lazbfl =(3- fg:qoyh*ﬂdrﬁﬁﬁb;&rydmr[éa 1]hept-2Aepr-yhed €4 foethoxy-7-morpholin-4-yl-

pB@r&%EElQ:SbIaz %gio_%agqujrfor mula | as defined in clains
{rac)-1- (5nexo—hydroxy~b1cyclo[22 l]hept—?.—endovy'l) -3-(4-methoxy-7-morpholin-4-y1-
benzothiazol-2-yl)-1-methyl-urea or
1-adamantan-1-yl-3-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-1-methyl-urea.

6. A process for preparing a compound of formula I as defined in claims 1 - 5,

which process comprises



whi ch process conprises WO 2004/ 105755

woPod4/ 04/ 005474 -20 a) reacti ng a conpound of
for rruﬁ?gg%oOCR N ~-NHZ S (o) Il wth a conpotfAlEE#004/005474
formul a NRi O R IIl 5to a cetpeund of fornula OCH3
N - NRi (o) wherein R and R2 have the
si gni fai)éﬁﬁﬁggagpm@ﬁunﬁ%ﬁamnl& or b) reacting a
compound .of forrmula OCH3 N\H N (SL NO 1 10 COJ IV
with a conpound of formula FocnN

N
—
S

)

I
with a compound of formula
c. R
O>_N‘ 2
R I
5 toacompound of formula

OCH,

N 1

=
s R
Q)
0 I

wherein R' anid R? have the significances given m claim 1, or

b) reacting a compound of formula

10 | EO] v

with a compound of formula



2 RV W 2004/ 105755 PCT/ @' 2004/ 005474 -21 to a
“Kpgﬁggﬁn%_of formula OCH3 N - S ~-NORR Z N

vherel "Rl and R2 are as defined in claiml, L pSTRP2004/005474

| eavi ng group such as hal ogen, -Qyphenyl or O | ower

al kyl, and if desired, converting the conpounds

obP & wEarPwrdopleammiceut i cal |y acceptabl e add

addition salts. 7. A conpound according to any one of

claims 1 to 5, whenever prep red -by a process as

claimed in claim6. 8. A negicanent containing one or

nmore conpounds as cl ai medg 1" ope of claims 1 to 5
ot abl e yexti pi eRfs. 9. A

-and pharmaceutically acce
medi canent according to clam & for L reatnment of

Al zhei mer' s di sease, Parkinson's # sedSe, .

Hunti ngton' s di sease, neuggégotection, schi zophreni a,
arpdety, pain, respirati N eficits, depression, drug = -
addi ction, asthma, all.ergic responses, hylpoxi a,

I schaem a, seizure and substance abuse di sease as wel |

as"haBHD RinchdfRirarelsed @i IgAiNEE 1. ; %%%%l Jr§hax acg%a(sf’halogen, -O-

api, Lpsychotics tiepileptics, anticonv L3R &

cgifkl |)§§%§é@f"ﬁfé@? ts. 10. The use of a compound in

any onfbdaired) @nertingttBe BofPh penufacture of .

Z%rir %ﬁﬁgt?di nagqsmedi CEMent & ? OFL?‘ﬁ% et HgRbagmaceutically acceptable
'zhi | O s3Ssease, Parkinsan's di sease,

Hunti ngton's di sease, neuroprotection, schizophrenia,

anxl, e ain, respiration defici-ts, depression, drug

Saal- %%‘H,Bmggft farding fogngianeod siims &4 Shybenever, prepared by a

-br%@@s%%c?&imﬁ@krzﬂﬁfn@nd subst ance abuse di sease as

wel | as ADHD and for use as sedatives, nuscle

rel axants, antipsychotics, antiepileptics,

antgi Gony | sants and cardi aprotective agents.
- A medicament containing one or more compounds as claimed in any one of claims

1 to 5 and pharmaceutically acceptable excipients.

9. A medicament according to claim 8 for the treatment of Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease, neuroprotection, #chizophrenia, anxiety, pain,
respiration deficits, depression, drug addiction, asthma, allergic responses, hypoxia, .
_ischzfcnﬁa, seizure and substance abuse disease as well as ADHD and for use as sedatives,
muscle relaxants, ':mtipsychotics, antiepileptics, anticonvulsants and cardiaprotective
agents,

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, drug addiction, asthma, allergic responses, hypoxia, ischaemis, seizure and
substance abuse disease as well as ADHD and for use as sedatives, muscle relaxants,
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents.

g



