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5 The present invention relates to conpounds of the
eral formula O Oz H Cod wherein Ris
cycloal l cyl, unsu substituted by
hydroxy, or 'is ethyl or #sobutyl, 10 or is
t et rahydropyran-4-yl or -(CH2), tetrahydrofuran-2 or
3-yl or is 5-hydroxy- bicyclo[2.2.1l hept-2-yl; Xis CH
or NN nis 0 or 1; and to pharnmaceutically acceptable
acid addition salts thereof. 15 It has surprisingly
been found that the conpounds of general fornula | are
adenosi rie receptor .ligands. Specifically, the
conmpounds of the present invention have a good
afflnlty to the AMreéceptor and a high selectivity to
t Ae - and A3 receptors. Adenosi ne nodul ates a w de
ran g'Ehd);fresﬁhM&V@ﬂu@Q k€latks th UOEHORIAS oPe bHeBl REHLAY W th
specific cell surface receptors. The potenti al of
adenosi ne receptors as “diodg tar ets was 20 first

reviewed in 1982. Adenosjlne |,s r Q% bot h
= the bi oactive

~structurally and netabo

nucl eot i des adenosi ne t phagphat e (ATP), adenosine

di phosphate (ADP), adendsi ne nonophosphate (AMP) and
cyclic adenosi ne nonop ate (CAMP); to the.

"bi ocheni cal nethylatin :Ent S- adenosyl - F nmet hi one
(SAM; and structurally the coenzynmes NAD, FAD and
coqu gﬁ@ and to RNA Together adenosi ne and these 25
rel a conpounds are inportant-in the regul ation of
many_ aspects of- cellular netabolismand in the

modR at itfreutclaiiohamerhstitutastaranbshitnteddyshydyosy.comis ethyl or isobutyl,
wt i Vi tioes. tet%y&@@ﬂr/aﬂﬁ%:f 6 —(E@EL ER20AI0RL A, 3- y?o;r 2 %-hydroxy—
recepto es ﬁ ﬁgen si.ne have been classified as Al,
A2A, A2 ﬂﬂ sl ’ors, bel onging to the fan1|y of
G protein-coupl ed receptors.- Activation of adenosine .
r ecept oisCHyr Mdenosi ne initiates signal transduction
mechani sm These nechanisns are dependent on the
rrecept oks BSI9ci ated G protein. Each of the adenosine
recept or subtyps 5 has been cl assically characteri sed

by Lhg adenyl Bl 8 5y S! AL e S B0 SRl § et

uti I3

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 Ags-receptor and a high selectivity to the A,- and A; receptors.

Adenosine modulates a wide range of physiclogical functions by interacting with
specific cell surface receptors. The potential of adenosine receptors as drug targets was
20 first reviewed in 1982. Adenosine is related both structurally and metabolically to the
bioactive nucleotides adenosine tnphosphate (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
. 25  related compéunds are important in the regulation of many aspects of cellular

metabolism and in the modulation of different central nervous system activities.
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CAMP as a second nessenger. The Al and A3 receptors,

coupled with G proteins inhibit adenylate cyclase,

| eading to a decrease in cellular cAWP | evel i -
WO/ 033 A28 receptors couple to Gs protei ns?g’ﬁ@f%doﬁmoﬂw

activate adenyl ate cycl ase, |eadi2ng to an increase in

cellular cAWP levels. It is known that the Al receptor

syst enfThacdcapterdstier aicnpsizt iayn bom d@sihdephoAbpderard As receptors,

and ;nodul at | f ' | iU L0 o
oL, O B A A a0 G cencin
assaeptatd Dnadehddinantéiydsatgealdyaisdsgjonahsdasisinniihese egechanisms are
hgsphal | c ' . ' '
T
svahhghien shedially chaactemied by thealepylawtcycdldegffedhi syktem, which utilises

bovi ui nea- pi W 0-95 ,% seque i R A
o e Rrinelt TP A2and 4 1S RRED Sl e Bt proteins inbibit
( 408erd2e andang ladis)to walscredse me chllfdaomAbihiends, whale Axx and Az
- human,  gui ne i.g_and nouse.. The .A2B recept or 3 . .-
o Rt Pl PRt P TR B L bt g iggrease v
‘hopalgy:AGEP hserit B2Bow tlint HndreddpiamdgstadAndedethe ectivation of
The, A3 receptor (317-320 1 no_aci ds sqcloned fro
Lon B bP S G S oo R ran o P R ST A sh ARt The As
r eﬁﬂﬁ?ﬁl ,izﬁatgﬁmeﬁ) iW@SCﬁ[aﬂ@fim dd@njfalha}tydmpﬂmmm uixtlys
rol es i n, adenosjne's regul ati pn t he energy supply.
AdBH hlﬁBP%ﬁﬁf’aﬁiSPsaC%"%tc o P“p‘?’éaﬁaf- of ATP,
diffuses fromthe cell and acts locally to activate
?il G;OSTH@ AL eGeplop(B6tnsdathe aﬁas)ltvm cloaxy @e&a deivmnebecies (canine,
or increase.the oxygen suppl. A, and so.. ..
r ePHSeRL @608 %é%ﬂ%ﬂ%ﬁumew&@wﬁb%%é bo §2fiehG igreify pmone the
15t D&k B S6: spliies. TBE KONScPho@bD-43D binyiRSadids) was tibasdkRse canine,
the 25 anmount of _avalﬁ abl'e_oxygen to tlizsue. and.(‘jtfo toned &
pr BteRimap| quinca giE HSmaR bR LAdeEH YO MBI LY cloned from

| MYak AR GE dH o QX %SENLs 9PASRfo gy RE hirARAIA,ARith A QRAdef,, receptors.
endogenous adenosine is preventlngdganage durin

t r Abfds TergEter AL ThiAcHniag ardpvEEHone ERER AL tggrgabbit and
sej E_e activity. Furthernore, it is known that the

‘bi ndihg of the adenosi ne receptor agonist to 30 nast

cells expressing the rat_ A3 receptor C{Ef’lflted i.n

20 ncr eadbe Al Aos PedlecenioTHBYBREATE PERRPsed t0 Pl gaualgmpnfpy roles in

9ag&é&6?n%%ri€§ﬂét{o%téf%§¢new saPpRoL st dsateedihiants @Btabolic product of
i nduced secretion of inflanmatory nedi gt ors.

ThATes diffewsestrum Az el eap s Iqsrly L activelr adsnpsipg drogpiopyfo decrease the
as ! r oy (ASSRAESE Sein¥¥e the balance of
L s T e e et
neenaEpsiAY demand Methinothrpiaweal e riiops abhreh pubigps is to increase the
phy s ' ' AGhd eanshRQaukdb
SLLNTLhEOL BRI ARG, i oopdpaenaLgy denass agpnd by

acthart teym warlasse atooed. Agetod thedararisgl Bncieng f capegenous

( pg&@n%)sg@{éf):%{fé}gin%%amage during traumas such as hypoxia, ischaemia, hypotension

and seizure activity.

Furthermore, it is known that the binding of the adenosine receptor agomist to

30 mast cells expressing the rat Az receptor resulted in increased inositol triphosphate and
intracellular calcium concentrations, which potentiated antigen induced secretion of

. inflammatory mediators, Therefore, the A3 receptor plays a role in mediating asthmatic

attacks and other allergic responses.
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condi tions. Under conditions of increased demand and
decreased availability of energy 5 (such as hypoxi a,
hypogl ycenmi a, and/ or excessive neuronal activit

WOsMeHESHGTe provi des a powerful protective feBbEER2004/005179

mechani sm Interacting with aden@si ne receptors
represents a promsing target for therapeutic _
i nt er Veath Rhelifz detrodddelaoir, sféatoahodiiata Imaranadpects of physiological

o equ:c gﬁl, v aéIgﬁls % gn%ﬁ_ﬁ%,ta[ %Blggﬂl%i b&a LS5 ks Efrcry SR s and
Al ﬁ@xﬁ'oﬂﬁfacﬁvx@ly 098 accc&aﬁg 6 bileRjousd mazmm(@mhmpmmogm -

?gl% i OI?%' ?n e ooe eas I n ¥ G%arg@ g] é%}éfg%ﬁ% ava%lagl?lt}r of energy
sSe{&HE 8Fh B&ﬁsﬁyﬁ%%fc@bia@ Elr$d7bf bReSivaheurdhtl afmfrlejl')yadenosme provides

responsi bl'e for neural degener i on_ and ral. deat
w@ﬁwm@@tqs%ﬁ dopstrapretiansg ERASPECTER B TR CREATP TS
The.adenasing APFot Ser @b intbReStidihe ceihbalof neurological
i nhi'bitory effects adenosi ne may therefore, be

us éng, psych@trﬁ:e@ﬁe@pﬁs pre eplenifetier, DApEHGE Arardess (Fgggpson or

gto?l% AR ENIIRRRES;s difeatd) UbseRIt, SilopBged, or addiction An
|n |b| ng glutanate rel ease from excit ry neurons and.

10i nhidbtass mpetpelansmattertielepss doll R FRYTAs T Jvepia, schaemia and

t h@éﬁ.{r% ShERY RF 3 hiRS s Qx‘%ttﬂﬁﬁat@ﬁ%dp%nﬁgﬁ%ﬁneural deveneratlon and

denosi ne antagoni sts stimulate the act|V|ty of th

CNSembdaaéu aviperosaspestorip dampgeet dogl offle @ég‘ﬁﬁhialo?he adenosine A1
?g&?&ga ﬁh}cﬁ%ﬁn‘ﬁg 'tﬁ’eeceﬁ‘agi lﬂﬂﬁ)%%ﬁtﬁ ofaKBokine ﬁﬁi@@]&@réﬁre be useful

treatnent of ‘various forns
deaemturaprofa@memnm Adeppsmedne berarprepeied éfaéfeend&rsaﬂ%lﬁ

1520 aﬂt?yon%gm%r? fn‘ﬁ?olghé Qlﬁgdgﬁ e refeakh ﬁ%reggiﬁ‘o ALRRRS hieinhibiting
agoni

receptor &n ate the act|V|ty of
st neatoak! BABAGdghasimeegpoits therdforegay bt Bsedmp aRHEPASpLic agents

pﬁ'&'dgc ORI Bk FRAAIERCaccliySr AL IR A BoPRIREL (e fecive

Kinsont an s osi ne | al S0
i mak tci@itm‘h ¢rhanceang) erlectlwazphysgC@kS@@la@'athemRﬁﬁéé petential in the

Iaﬂ % %’Jge]e%t IBEV%IGO%SE(I%I‘O [ ﬁ%@gﬁé Sor exain Eiezlﬁ Q‘Lliﬂgeﬂ:g@r s disease, and of

depr ess
oad aiegiodegeneainivh disardens ¢. g2ﬁro&eohdme$moﬁna®c¢¢9t0r etlﬁawts modulate

ottty SERRar SRRk, THEPARE PR B BURIOPI L1 coordinated

S e(ﬂxﬂweﬁﬁﬁts thus offerifigd patanti= thampy fos ya:lﬂmmpng.p symptoms. Adenosine is

L%pjégg%@garlngﬂe[gel Cg'pp Sg(ig t@)gorc Esg %%ﬁlv%ﬂfnssedauon, hypnosis,

aI SéhiRphaesl alnfshetw Paibl espireith, déprasidB, {mat imagtad@mrtton (amphetamine,
deficit hype

|ty di sor der
25 o aHTS: UGt oGRS | HETHE ’6‘395@3?%%3 {0 & Htbosige receptors
a ﬂ@e@éﬂt@mfv@ﬂ@&ﬁpéﬂ@c@gﬁmhal dsevdaaltﬁe@fmﬂddo&jﬂantﬁsanﬂpsychotms,

adenosj ne increase in respanse to ischaem

hy BERPCh AR BRI CEIP A A R T a%ﬁ%ﬁﬁsﬁag“% AR g drug abuse
tr gUER{apHRE %@@béd @hegratnByt oBADHNY(agtntidred#cit hyper-activity
recept adenosi ne Al agoni sts nmay protect agai nst

‘%}y caused by nyocardial ischem a and
reperfu5|on The nodul ating influence of A2a receptors

300N 35 agrieRRigherddifehilasiRyin Havardioplstdat éyctem 1ﬁ axra a
variety of disorders

o g ol 8o Gef s Such g Sononan o Ll 5805 o scham
t heh@RepdAis abanedtett dartisd fidsad &@kss and after trauma (preconditioning). By

acting at the A, receptor, adenosine A; agonists may protect against the injury caused by
myocardial ischemia and reperfusion. The modulating influence of Aza receptors on
35 adrenergic function may have implications for a variety of disorders such as coronary

artery disease and heart failure. Ay, antagonists may be of therapentic benefit in situations



WD 2004/ 103367 PCTI EP2004/ 005179 -4- in which an
enhanced antiadrenergi c response is desirable, such as
during acute myocardial ischem a. Selective OOS
WO 4o ’sts at Ala receptors may al so enhanc&CEFE2004/00517
ef fecti veness of adenosine in tedm nating
supraventricula arrhytm as. Adenosi ne nodul at es many
asjpeehish of e:ﬂeamhd fnmclrérergic Teapdnsd istpsirane rucledsehing abute
gl oner uI f.i I L. rate I A
CoApaae arloant e Shst b BoTE S 3Rt &{fsﬁ%ﬂmm the
ad eﬂfmﬂvmsdtﬁ\ademﬂﬁmn |tﬁtn%u1g€snpiavp1tute]@tah:nhetm@e nts.
‘Furt her nore, adenosi ne A3 and/ or A2B ant agoni sts

may be eer.]:ol'II el no&u'] ete Qéts reg thHPuo nﬂ1 enin release,
al | erg F]élsﬁ%nseas a reanmen 1466 %n
5me glbnieuﬂaxa‘ﬂctanhe sdit ynd Ntmnﬂéﬂom ﬂdwc@mmpblsn@efduch bﬁagdlﬁse the renal

cur on 0si he or
AT e NG PO UF R DOBT AT BCCT B oy fhegiore adenosine As
MeghdYonAls aﬁ@ﬁhﬁtsrmay 6 usefi9a8he t6:A9ndG4 bf astha andyatliec aergic :

Medi ci nal 719,

ChERRODSES ?’[ %%%%éﬂi‘%igmg%‘es Olg‘msd%lélrﬁbeﬂfylggs)

41, 3186-3201, 15 J. Med. Chem, (1998), 41,

2126- ZNQ&.eroub.dokﬁdzsnﬁﬂiemibe ﬂi&%r)ent lﬁtﬂmﬂaﬁge?cﬁﬂ.adeﬂosim:hcep‘ior& for

Chem, - (19 . .39,1164-1171, Arch. Pharm Med. Chem,
1033%“%%?%%&%01‘"535?‘1&1%}@ . Physiol., 276, H1113-1116,

(1999) or 20 Naunyn Schm ed, Arch. Pharmacol. 362,
375- 38Bipof200Q% M@chﬁdt(&emﬁsttyhé, (AP2R eFT9- Mﬂvent ion are

t he cogpounds r.s h

conpo Q‘-‘%Pl%ggi‘ﬂﬁﬂo%fm C%ﬁ’&“ﬁ%?ﬁ%%@ ﬁ%@g‘;ﬁ cal ly

?ccepLhMﬁ ghkihs (iM)ghezmmzLapture of medi canents

or t rrent se related to the

adenos}eﬁé&%@ F@ceﬁ%{? ‘i]t ?1‘% izor]mnuf acture, nedi canents
15ba3ed2pmea{, gﬁg@qtqmbgl)mlagmtmtape V\/I_tE the i n]\t/enti on

an ei i on as the use o

con‘pouﬁg’i&odﬁglﬁpzﬂ%a? 1%% ﬂéﬂ@ﬂﬁecontrol or prevention of

i 11 nesgagdbasest. qmgg@gegmmmmpn of the adenosi ne

systen&such as mer's di szase Par ki nson' s

S

di seasdrchipharihddesh Chem-9das¥-4h &8 )r ot ect i on,

schi zophy th%mp@%eltﬂuapm& (1@9§p¢rr ation deficits,
depressi on, drug addicti on, anphet am ne,

| 20cocai ni2umpmi SshEsEed, eﬁrﬁ%r?@lﬂm?ﬁoeé@?r%S Bdn#l8hoi ds, or

agai nst asthne, 30 allergic responses, hypoxi a,

I sch ae@gﬁe:ts %@ﬂ:?e BseBNGvebe ABER: @%&tﬁﬁndE@f folﬂﬁlﬁfﬁqﬁﬁr se, the useof
conpounds present i nvention be .

S eeRIRpPaIEslSs oﬁﬁggquéa }zg:}da%]ﬁ pharmaceutically accep’tJ %Fe s'ﬂts f%r 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

25  their production as well as the use of compounds of formula T in the control or
prevention of illnesses based on the moduldation of the adenosine system, such as
Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, neuroprotection,
schizophrenia, anxiety, pain, respiration deficits, depression, drug addiction, such as
amphetamine, cocaine, opioids, ethanol, nicotine, cannabinoids, or against asthma,

30  allergic responses, hypoxia, ischaemia, seizure and substance abuse. Furthermore,
compounds of the preeent invention may be useful as sedatives, muscle relaxants,
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents for disorders
such as coronary artery disease and heart faflure. The most preferred indications in

accordance with the present invention are those, which base on the A;4 receptor



anti psychotics, antiepileptics, anticonvulsants and
i apr ot ecti ve agent sg ders such as

phary artery di seasezsgiiheart failure. The nost
preferred indications in Apeordance with the present
|,,nvent| on are those whi ch base on the Au recept or

cat nt.a e act d whi ch
i et seoptdis B Bog AL BRI R BER N haB i Sl for
ex‘a np¥epldybe Ffleié@f-m tprwntpmexf éitheiorr’ &tﬂl.se&kez befaitbdepsessive disorders,
' d' ‘S €a8R ad el S hArfERIEEH 48 P‘JJ&%E)R‘E Bficase 4M8 45 ADHD.
lectlon neuroprotection an I nson s I Sease as
“wel'l as DHD The term "pharmaceutically acceptable
aci d addl 155 & F‘F%ace%ﬁb‘g’é&%ﬁgt Y1arid agllitipn sadis'; emfyapgnialis with
and mowmc endoigdsic addichuchss H’M@d’cﬁﬁiﬁk QtillCnitizlagld, sRifhiid 4cid,

acid acid hos ric ac ric, aci.d,
oy nphoidrila A8k duia BRRRRLE RS ACadh, nbleld At 86k, suceinic
succidid &rtagiciaeld, roethanarsiorscicit, Pftehhaaaelfcsmd dciaireind tisedike, :
p-tol uenesulfonic acid and the like. Preferred

conmpoundgefeifred Jbﬁlpﬁﬁﬁ&ﬁd’ftth ehﬁ%bh&ﬂoﬁfu@ 6@ gff ula],
ek B s Ao o s o

¢ 0 npmpdsnds:

(trans)-[4-nmet hoxy-7-(tetrahydro-pyran-4-yl)-benzothia -
| - @ 1 IhGadd: -4 l ar -

AR B L NS Sl g

C ac‘i‘%ﬁ'“&‘?’c‘fﬁﬂ@i@}l’l edsher,

(tr a(ﬂav):ctﬁdxynﬁhta hﬂ~403¥)1blafﬂ£6|t}h£hof12¥*) é@ﬁﬁéﬁé DB heyVester,

(ot *%%ﬁa%aﬁwﬁ oD i sid oy

éﬁ batrdcha@edteét hydr oxy- cycl ohexyl ester or

(ci - hx.-_7-__r i/ nz.oth ol - 2
R D R e

Pref@?lﬁ}@éﬂeﬂﬂtéwfurther conpounds of formula I, wherein

R i S(CE/HQHJ) (@fmét%*?@tﬂlbrphtjgﬁ 4 y@%@%ttﬁazbhf—yf)%}bgﬂﬁ%d 3- hydroxy—

[4 @#WVI?S“(W et r ahydr o- pyr an- 4- yl ) - benzot hi azol - 2- yl

]-carbam c acid ethyl ester, or

' 201 met h8xefervedrans fokubbxd dmrépoyhdsbﬂ fraink Iawbirei-Ryik pthelasr byl for
Q%ﬁg%tfxﬁ @ﬁ%&rm o%gdfr eferred conpounds of - the

present applica dre corrpounds of for rrul al,

vvher in RIS éetrahydropyran 4-yl

Lot g ARGV GFitahy dio-pyagf-4-yh den %ﬁ%ﬂlé’ Yﬂ]herbafnep afew:tmj ester,
cormxaunds

( 4 ﬁﬁpgﬁtﬁ&; éryl i}&%’qothqe an g v -car amtc ac%q l)sob(il%yrl gsatlg?

25 Preferred compounds of the present application are compounds of formula ],

wherein R is tetrahydropyran-4-yl or —(CHg)n~tetrahydrofuran-2 or 3-yl, for example the
following compounds:

(4-methoxy—7-morpho1in-4-y1—benzothiazol—2-y1)-cerbamic acid tetrah}rdro'—pyran-fi—yl

ester, :

30 (R)- (4—methoxy~7~morpholm—4—y1—benzoth1azol~ -yl) —carbamic acid tetrah}rdro -furan-
-yi éster,




30

(R) - (4-nmet ho) cy-7- nor phol i n-4-yl - benzot hi azol -2-yl)-ca
_~Lbam c acid tetrahydro-furan- 3-yl ester, 4/005179
woBRMS68567 per Eps004] 005170 . 6 Mcrreraoy

[ 4- met hoxy-7- (t et rahydro-pyran-4=)rl)-benzot hi azol - 2-y

'] Mcar,(%%}rpy_g, (%é;cra%y&reot f)%QX-% (f gn%réanazol %—yl]r-ncaatrjbqg/m1cea%1tdet[atrahydro—
éh%khihq’kyaeﬂa}([teﬁérrc&hydro pyran-4-yl)-benzot hi azol - 2-y1

b BT Rt 4 G- EHeP BB UHOS B T bl e ki
R (t&rad: MﬁQM3_ &Y<l o [2.2. 1] hept-2-y1, for exanple
the foiyl oW ng conpound

- (rac)- (exo exo0) - (4- met hoxy- 7- nor phol i n-4-yl - benzot bi az
5 oI 2- rgte wad praficthercdogn®unds of formula I, Wherem R is 5-hydroxy-

n%’eundg'li?%orﬁuﬁ% A e B Py

acce table salts 10 can be epared by nethods known

i irachéexareeo)-fdomethoarptmor %pf%ﬁeb@mth@beebzwbe@rMmmd 5-
\/\Ay'yg{q1 e 9 Se reacting a conpound of

0 nuxg %@ %qwgplt%ﬁéeg%x (O 11 with a conpound

of formula CI ~-OR 15 0 1Il to a conpound of
f or nuiTRe@rgentyompagnps of\fogria I@xd their pharmaceutically acceptable salts

10 can be prepared by methods known in the art, for example, by processes described below,

. which process comprises

- a) reacting a compound of formula

OCH,
N
\>_'NH2
s
®
O II
~with a compound of formula
Cl
>—0-R
15 O It
to a compound of formula
o o

- wherein R and X have the significances given above, or



0O wherein R and X have the significances given above,
or WD 2004/ 103367 PCT/ EP2004/ 005179 -7 b) reacting a
compound of forrmula OCH3 N~-H N S ~-L

W43 npound of fornula HORV 5 to a Coﬁsﬁﬁa&\%@%lw
formula OCH3 N~-H IV S-OR G0O) | wherein R and
X are %§ def.i ned above L is.a leaving group such as
hal ogeh) reagtiphresrympeind Goawde al kyl, and and i f
desi red, converting the conmpounds obtained into
pharnaceutlcally acceptablex}10 acid addition salts.
In Exanples 1-13 and in the f6l | omrng schenes 1 and 2

the preparation of conpo nula | are
described in nore detail. [ materials are
known conmpounds or maybe prepared cc rdlng to met hods
known in the art. 15 Prep ion conpounds of

| formula | The internediat

’ 7- (nor pholin-4-71)-4- neth benzothlaﬁpl-z yl am ne

and 7-

(tetrahydropyran-4-yl)-4-nethol y-benzot hi azol - 2-yl am n
e wihbeopreparded facadr di ng

HO—R v

{ 5 10 a compound of formula
OCH,
EF—N
}/-—o R
)
© I
wherein R and X are as defined above, Lis a Ieavmg group such as halogen, -O-phenyl or
O-lower alkyl, and
and  if desired, converting the compounds obtained into pharmaceutically acceptable
‘ 10 acid addition salts.

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

compounds of formula I are described in more detail.

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

known in the art.

15 Prepazation of compounds of formula I

The intermediates 7-(morpholin-4-y1)-4-methoxy-benzothiazol-2-ylamine and 7-
(tetiahydropyranf4~y1)—4—methoxy»benzothiaZoI—Z—ylamine may be prepared accerding
to methods disclosed in WO01/97786. The preparation of compounds of formula (1)
using the intermediate of formula (IT} is also described in WO01/97786.

20



to nethods di sclosed in WO01/97786. The preparation of
conpounds of fornula (I) wusing the internedi ate of

(1'l) is also described in W01/ 97786 <179
W‘%ﬂ’ﬁ%c??‘ﬁ 67 PCT/ EP20: 04/ 005179 . -8 Schene TC%%E%@%QI

5
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Preparation of compounds of formida (VID)

The aryl bromide compound of formula (VI) is reacted with a slight excess of
bis(pinacolato}diboron in an organic solvent, preferably dimethyl sulfoxide, containing a
palladium catalyst, preferably dichloro(1,1'-
bis(diphe_:ﬁylphosphjno)ferrocene)pa]ladium(II) dichloromethane adduct, and an excess
of potasstum acetate. The reaction is carried out at elevated temperature, preferably
about 80 °C, for about 2-24 hours, preferably 2bout 2 hours. The product of formula

PN
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Preharativn of comuperydds pbfproelaodXyi nyl trifl ate

conpounds maybe obtai ned comrercially, for exanple

fromF

wel | KroRe Rl i s BRI 0L b e BB e Pegmpounds of
f olormbk (VIIX) irCGhepoesanis obf hirdrogetadiofl cxjalyst préferablyd § &6 pelladivm on
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rTquhﬁmbll}: a]ﬂiut FE hn‘lutse’ﬂhmqmaﬂud:’te)fm:ﬂﬁ (IX) is isolated by conventional

means, and preferably purified by means of chromatography or recrystallisation.

Preparation of the compound of formula (30)

To a solution of ammonium rhodanide in acetone is added benzoyl chioride and a
solution of 2-methoxy-5-(tetrahydro-pyran-4-yl)-phenylamine (IX). The reaction is
carried out under reflux for about 20 minutes. The product I-benzoyl-3-{2-methoxy-5-
(tetrahydro-pyran-4-yl)-phenyl]-thiourea (X) is isolated by conventional means.

Preparation of the compound of formula (XI)

To a solution of 1-benzoyl-3-[2-methoxy-5-(tetrahydro-pyran-4-y1)-phenyl] -
thiourea (X) in methanol is added sodium methylate solution and stirring continued for
about 1 h at room temperature, The product (XI) [2-methoxy-5- (tetrahydro pyran-4-
vl)-phenyl]-thiourea is isolated by conventional means.



20 a pressure of one atnosphere or above, preferably

at one atnosphere, for 16-72 hours, preferably about

72 hours. The product of formula (IX) is iso _
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15 Rand X are as described above, L is a leaving group such as halogen, -O-phenyl or

O-lower alkyl.

Isolation znd purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
20 be effected, if desired, by any suitable separation or purification procedure 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. Speéiﬁc ilhustrations of suitable
separation and isolation procedures can be had by reference to the preparatioﬁ's and
25  examples herein below. However, other equivalent separation or isolation procedures

could, of course, also be used.
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such as hal ogen, -0-phenyl or O/ ower alkyl.

Y n and purification of the compounds
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25 The human adenosine Az, receptor was recombmanﬁy expressed in chinese

hamster ovary (CHO) cells using the semliki forest virus expression system. Cells were

harvested, washed twice by centrifugation, homogenised and again washed by
centrifugation. The final washed membrane pellet was suspended in a Tris (50 mM)
buffer containing 120 mM NaCl, 5 mM KCl, 2 mM CaCl, and 10 mM MgCl; (pH 7.4)

30 (buffer A). The "H]-SCH-58261 (Dionisotti et al., 1957, Br J Pharmacol 121,.353; 1nM)
binding assay was carried out in 96-well plates in the preseﬁce of 2.5 pg of membrane ‘

protein, 0.5 mg of Ysi-poly-l-lysine SPA beads and 0.1 U adenosine deaminase in a final
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The compounds of formula I and the pharmaceutically acceptable salts of the
coﬁpounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparaﬁons.can be administered orally, e.g. in the
form of tabléts, coated tablets, dragées; hard and soft gelatine capsules, solutions,

15 emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, parenterally, e.g. in the form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose, -
corn starch or dertvatives thereof, talc, stearic acids or its salts and the like can be used,

20 for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
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r esperaen ohcadiedn dépressivel djspriess, nenropadtdion and Paddigion’s disease.
responses, hypoxia, ischaem a, seizure and substance

frg ;s e ghg gte)%%s Il y W%@L a]ng%u,paf%mg, HaWY EWd Qusted to
the individual requirements in each particular case. In the case of oral administration the

30 dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable -
salt 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.
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rel axants, aintipsychotics, antiepileptics,

anti convul sants and cardi aprotective agents and for
wol2i6yR5eduction of correspondi ng medi canent s. p@gEPiR4/005179

oot preferred indications in ac&gr dance with the

present invention are those, whith include disorders

of the central nervous Y 5.4 %g}mfg.oﬁ e&}?antuﬁ] on
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di sorders, neuroprotection and Parkinson's disease.
ThEemoErgelicgn vary within w deng/iabldts and will, of

course, have to be adjusted to. the in i5vi dual1 o 500 me
requi renents in each particul ar case. ‘A The cggéncof e
oral admi nistration the 30 dosage for adults can vary

f r bm abowipo0nd of foymint labout 100D ng per5day of 1) 500
cogpound.. of neral mul a | of t correspondi ng
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i n8li calMegnesiton 30@4t403367 PCT/ BP2004/ 00%179 -14 1
Tabl et..Formul ati on (Wt G anu ion) .ltemIngredients
ng/tab?%tlaIS my 25 my 100 ng 560 ny 1.16zon'pouniz&of 851
formula I 5 25 100 500 5 2. Lactose Anhydrous DTG 125

10 1 0&fadfatbbingProiardRx 1500 6 6 6 30 4. : ;
M crocrystalline Cellulose 30 30 30 150 5. Magnesium ‘

St ear 1 Total 167 167 167 831 .10 '
Vet AUCEI R §CB0AFES ke HBRETTA DR ng 4 and
granul Btetheistdnupenat $6°€d water. 2. Dry the granul es at
50C. Pass th anuj es. through sui.table mlling
ot pritt B rishges TEBh S TR0 SHEBREE M nut oo
copr es8d Bemad SdirhalibetRéashutesl SorkpRsddita fotablelpatdson
Item I ngredients ng/capsule 5 ng 25 ng 100 ng 500 ngy

1. Conmpound of fornula I '2& 00 5 2. Hydrous
15 act ose 159 123 148 --- 2@%—%8{4&&8? e 88:ch 25 35 40 70

Item Ingredients mg/capsule
Smg 25 mg 100 mg 500 mg
1. Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 ---
20 3. Corn Starch 25 35 40 70 -

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

Manufacturing Procedure

25 1. Mixitemsl,2and3in 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

Himit its scope.



4. Talc 10 15 10 25 5. Magnesium Stearate 1 2 2 5

. 200 200 300 600 ¥ e Ng Procedure 25 1.
sdtens 1, 2 and 3 in m xer for 30
mnutes. 2.  Add items 4 and and m x for 3 m nutes.
3. Fill into'a suitable capsule. The follow ng

preparation and exanples ill u}smratle1 the invention but

rare not intended to limt its scpope D E gyp. .

(tr gﬁ%ﬁﬂf e Méffﬁaw-(w@b&rpmréoﬂwxanﬂmzyl-a-m@mm aid 4-
zol - Bydrokyr-ealdhasyl est@Ci d 4- hydroxy-cycl ohexyl ester
4 I\/Et hoxy- 7- (tetrahydro pyran-4-yl)-benzot hi azol -2-yla -

is 5 first reacted with
p h eny %6@7,#%%} &)tFﬁﬁ}ng?anWﬂ%éﬁﬂ Jrisagpthiggol-2-ylamine (69 mg, 0.26 mmol) is
(& matshexdted withgh Ichﬂlﬁ%%ﬁle Qsz&gcn%e&' fo)r '(47 ﬁ{e%%-‘% }ﬁféhﬂ

benzyl est 7
i 1 SEBPOB Y At R TROB R A ete 5. 0O LT 1Seng Sty N eyl

and @isoprgylaciadhes@ng 052 4nfbPhnd GRAndTy d&a&?nenmld)oll(ébm 0.52

d' et Iﬂ%ﬁl) oﬂr?i g n%%ﬁglﬁ@ﬂ%% e (% %1&)6% 505 %]tg IETSX'{}&PEW lglchl]dromethane are

ext r %(@leédhwmurs irertractetividymeoeisd spetbundianbariatmeteand the organic

tibe pHa8a0 y
FII o SE“ e g fyed %Igir g’%ﬂ&g‘eg ?}%¥|C§%tn?ag% %p\sﬁ?ﬁoﬁxrrﬁitc&fﬁn l}tslh -eluting with
wi t h%} Wﬂ?&ﬁ’@i’ Klad Eh"-)tlﬂy cenpemdiap white sqlid (7 % yield).

conpmndfeasmvmm*)s id2-Lgaqg0 yield). M nle=.
407( MtH+) , i np 282- 254 C. Follow ng the gener al met hod

SI egﬁgﬂgﬁlﬁ ]t_% %&1&&3”&%"&‘ nfj Sxar%{aleq)%}?e%lmep%unds o%examgie &5 7o 11 were
[ 4- NEEpRassy - 7- (tetrahydro pyran-4-yl)-benzot hi azol - 2-yl
hiscar bam ¢ add et hyl ester

4- et hoxy 7- mor phol i n-4-yl - benzot}n azol - 2-yl am ne and -

eth t he |tIe cO ound s obtained as white

sol ?@%‘%ﬂs"’% téFa‘)Ydfws m@ 2-yllarbamiy agifethyl ester
20 Exanple 3 (not enconpassed by t he present

[ nvenUsmg)i—methoxyw7-morpholm—4-y1~benzoth1azol Z-Ylamme and ethanol, the t1tIe

((:4a0|\{:§¥'ng>%ﬁ%c} HB&@"%P?%A )éqluh benZOt él)aids m!e— 33)7(M b’?m

4- metp 00y 178-%00r phol'i n- 4-yl - benzot hi azol - 2-yl am ne and

2-nmet hoxy-ethanol, the title conpound was obtai ned as

ohf-white soli Mﬁle%{ﬂ&t%hgampamﬂ bwﬂ?e:prgsgﬁg Mebdion)
(4-Methoxy~7-morph0]in—4-yl—b61}lzothiazoI-Z-yI)—carbamic acid 2-methoxy-ethyl ester

- Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and 2-methoxy-ethanel,
the title compound was obtained as off-white solid (52 % yield), MS: m/e= 368(M+H"),
mp 149-152 °C.

25 Example 4
: (4-Methoxy-7-morpholin~4-yl—benzoﬂ1iazol-2«yl)-carbamic acid isobutyl ester

Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and isobutanol, the title

compound was obtained as yellow crystals (12 % yield). MS: m/e= 366(M+H+):
mp 164-168 °C.




np 149-152 C. 25 Exanple 4

(4- Met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-y1) - car bam

c.acid i sobutyl ester Using NS
WO&_{]@@]{O%S&L@_ 7- nor phol i n-4-yl - benzot hi azol - 2-yl Ié%”%lémgﬁe 17

isobutanol, the title conpound Was obtained as yell ow

crystals (12 %yield). M5 me= 366( MtH+), np 164-168

C. WD 2004/ 103367 PCT/ EP2004Fsemplrd - 16 Exanpl e 5

(4- Met hoxy- 7- nmor phol i n- 4-yl - benzot hi azol - 2-yl ) - car bam

C aphilacyGle 1885 ST beddS b8z 01-2-v])-carbamic acid cyclohexyl ester

4- ﬁgt oxy-7- nor hool [ n?4-§/l - benzot hsi[)azol -2-yl amgyne a}r?(rj

cycl ohexanol, the title conmpound was obtained as white

sol i @s{ngQ-feshicay-d) molyBolintde - 1392¢ hlidee])- 2-ylaBninp add Frclobgxanol, the
C . I 6 ] ) . oo ‘ +
(i IS SaBp i rrabymed s it TS 450 Fonidl MSi s 5220050

5 Cﬁ{];bmyiggagi d 4- hydroxy- cycl ohexyl ester Using
4- met hoxy- 7- nor phol i n- 4-yl - benzot bi azol - 2-yl am ne and,
the title compound { to was_obtajined as white foam
(14 %yield). M5 me= 408(M§ﬁﬂ=‘73?ien€ 176-179 C. NB:
nle= 407. 49( MtH+) . Exanple 7
( c{®dn)k44-Nesthexy7-fodrph Pnotiyd-bénsdthiaesizbyiHcatatni2agd Y-tydroxy-
arbam c acid 4-hydroxy- cycl ohexyl ester 15 Using
4- FELSEY-e#kor phol i n- 4- 31 - benzot hi azol - 2-yl ani ne and
(cis)-cycl ohexane- 1,4-diol, the titl-e compound was

thS?{P/Elﬁg%%ﬁﬁ%%’ﬁ—[@%éh%ﬁ%%ﬁlﬁg?%@a%lﬂ~ﬁ5§3)5_ne M, HERR compouéd .

10( 4wikebiagd 7s whitpfrabi (1446 yldd eMSomi=a (M) mpdr bdip °C-
c acid tet ~pyran-4-yl 20 ester Using
4- ﬁgt %%374@?%‘%%%an 4-yl - benzot hi azol - 2-yl am ne and

tetrahydropyran-4- ol, the title conpound was obt ai ned
as white solid (7 %yield). ¥BampleeE 394( MFH+), np
1187-188 C. Exanple 9 25

(r f'fg.?_)i;@%gﬁ%@ﬁ&;@ﬁ%&%&&m&&%'ﬁ.%4aa¥ﬂ,a1%% NZAUDRF oxy-

cyclohexyl ester

15 Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and (cis)-cyclohexane-
1,4-diol, the title compound was obtained as colorless crystals (40 % yield).
MS: m/e= 408(M+H"), mp 204-205 °C.

Example 8

(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-carbamic acid tetrahydro-pyran-4-yl

20 ester

, Using 4-methoxy-7-morpholin-4-yl-benzothiazol-2-ylamine and tetrahydropyran-4-
ol, the title compound was obtained as white solid {7 % yield). MS: m/e= 394(M+H"Y),
mp 187-188 °C.

Example 9

25 (rac)-(exo,exo)-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-carbamic acid 5-
hydroxy-bicyclo[2.2.1]hept-2-y1 ester '

.



e

hydr oxy- bi cycl o[ 2. 2. 1] hept-2-yl ester W) 2004/ 103367
PCT/ EP2004/ 00 179 -17 Using
hoxy- 7- nor phol i n- 4-y1- benzot hi azol - 2-yl T
WO(%”%S”%%XO exo0) - bicydo [2.2.1] hept ane- 2, 5- d?g?@;ﬁ%(ﬁgﬂogﬂg
titl'e conmpound was obtained as white solid (10 % :
yield). M5 me= 420(M+H+), np 193-194 C. Exanple 10 5
(R) Uiy 7 Mﬁitﬁhﬂ—&yﬂbgﬂzoﬁﬁmbﬂhﬂeamb afd yiay)-trap, ex0)-
bam cacid tetrahydro- fijran- 3-vyl ester J@ 3 te salid (10 %
4 sV AP B eRBR BT D 405 ISR 426 PO B AR AP (
(R); e}aﬁ_%@hxﬂé@szdMM) ?'193119@°(CJF| e conpound was
obtalined as white crystals (33 %yield). Ms: me=
380( M+tH+) , nmp 198-200 C. 10 Exanple 11
(ci s/ traps) - (4- Met hoxy- - 7- rmE%’rTBnF]:eﬂ% yl - benzot hi azol -
yI) carbam'c aci d 3-hydroxy- cycl opentyl ester Using
gp )ﬁm phRbEAlA4 - bheREgkhilazgal)-cdbydnbs dcid @erahydro-furan-
&p)é s/tra cydopentaneleloI the title
gstdr was obtal ned as white solid (42 %yield). M
15 m e= 394(I\/H-H+) np 188-189 C. Exanple 12

[ 4 St nox: 5 ek Lo B0 an: Al ) BeRzalaaoky Zebdco

: US fign-3-ol, the title compound was obtained as Whlte crystals (33 % yield).

tetr t hoxy-benzot hi azol - 2-yl am
né’l%iﬁa%ftg'gpﬁ\%{]‘gﬂ&w é%?)%(ﬁ]rugﬁ 2-yi)-nethanol, the
title conpound was obtained as white solid (8 %
wield). M me= 393( M+rH+) , Espmp3-1180C. Exanpl e 13
[ 4- Met hoxy- 7- (tetrahydro-pyran-4-yl)-benzot hi azol - 2-yl

I |(ﬁ tmns)c(fial\’feglogc%) -m }pﬁ}oﬁi%bl%r—génfzgﬁu%l—wﬂ)-c%ﬁ)ﬁfﬁc%%id 3-hydroxy-

7- Chabp s@PYran-4-yl) - 4- met hoxy- benzot hi azol - 2-yl am
i ne and (S)-etrahydro- furan- 3 ol, the titI e conpound
was obtai ned as white solid %yl | d

379 Uving4-methpsygsupopfolingpyb p‘g}g@zg -Ylamine angi (czs/trans)-
PC "T‘g Zgnqgr/le(—)?% 1d71c% ‘&1% title cbﬂltp%{lﬂg ab®Sined as white solid (42 % yleld) MS:

15 mfe= 394(M+H), mp 188-189 °C.
Example 12 -

[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-carbamic acid tetrahydro-
furan-2-ylmethyl ester

Using 7—(tetrahydmpyran—é—yl)—é—methoxy-benzothiazol—.?—}rlamine and (tetrahydro-
20 ﬁrm—Z-yl) -methanol, the tifle compound was obtained as white solid (8 % yield).
MS: m/e= 393(M+H"), mp 175-180°C.

Example 13

[4-Methoxy-7-(tetrahydro-pyran-4-y1)-b enzothiazol-2-yl]-carbamic acid (§)-
(tetrahydro-furan-3-yl} ester
25 Using 7-(tetrahydropyran-4-yl)-4¢-methoxy-benzothiazol-2-ylamine and {§)-etrahydro- B

faran-3-ol, the title compound was obtained as white solid (13 % vield). MS: m/fe=
379(M+H"}, mp 195-200°C. '



Exanpl e 14
4- Met hoxy- 7- (tetrahydro pyran-4-yl)-benzot hi azol - 2-yl -
- (4- Met hoxy- 3-ni tro- phenyl ) -4 L S
Woszo’t]’t—/:’c“?%ﬂeth [1 3 2] di oxaborol ane (VI1) 5 To gcg@?%opg%ﬂ°l79
solution of 1.30 g (5.60 mmol) -48or onp- 2- ni t r oani sol e
(M) in 25 mMm DVBSO were added 1.57 g (6.16 mol)
bi s( pi nacol at o) di boron, 123Iwgrngediatd mol )

di chloro(1, 1' - bi s(di phenyl p%ﬂ{rﬂ@mf errocene) pal | adi u
nm(11) dichloronethane adduct 65 g (16.8 mmol)

pot assji um acetate, The m x s h d at C for
2 fridghoxt frétsteh Bdrecpvf@fl bﬁbﬁtﬂéM ég)d onto
water, and extracted three tinmes with 10 ethyl

acgiateMe ahidskkeloans S-tehrasethvinel 22 iived omiare (VII
sodi um suI fate and concentrated in vacuo. Fl ash

5C hr o 8‘%‘/ %Dg‘%“ %@’d %%%t a}n%'i)héf S eaite bﬂ%&a&&'&&k (‘ﬁ) mn 25 ml

ac et at
2 DM&@Whmaﬂd@d 5T g 6. pﬁamy«ﬂ) big({pingobte ditcapet 13§ mg (0.17 mmol)

dll\g%l‘ qu ?&gjé%ﬂ%%&_ﬂ&%}g% @d@n%@ﬂ%ﬁxﬁﬁlf@ﬂcﬂgrome&ane adduct

4 ol Me? géléy Bupil} P@aﬁqua‘cs Theanixere aes hegyt #p0 °C for 2 hand

( Vﬂﬂeh )co(;-l@d I@r&ﬁ&ﬁﬂe@ﬂu&%éﬂrb@ Bnffwhesénd eftﬂa'ite@ tEIf@é'tfhnes with
met hoxy- 3- ni t.ro- henIL445 tetra

107 16510 NabGrEbAHE ROPE Phaa o g e g ate and
t r tddcbionasRiNapes Blaklo &h@ma&igrq)hy (1/2 ethyl acetate/bexane then ethyl

Zacr??ajteg &%@%ﬁ% %Eﬁﬂgﬁ%@% =l I_nh33 l)nll 4 %t5h \’?‘e@t%meﬂ{w
di Ehe, Didodxbdroldnie S H) ph:&nyﬁfmim’@rshludlcﬂsﬂdﬁm/@é%) DY (Ml 100).

m(11) dichioronethane adduct. The m xture was heat ed

aty | ;  elnatgpus sodi um
carbonate OTT Vv fded arof ; e reaction
m xture was stirred for 20 n1nutes t 80 C and.the

15cool edle & simersdeinredide ifr {15500 ia @%%Q}%frf"m% aﬂﬂnYl)-4>4,5,5~
exfetaal-adl s Q?d@ié%%&lé(ﬁet mIeataﬁmls E@ 1at2emmbietrdlaphim@tanesulfonic

organi c i ed 8&%@{%3{-{1@;}331%8? W@ﬁ added 530

g re d
coﬁ% AbrarEOT A VRO VRS A o
ﬁ%@ g hexah djchidrbar Héﬂs(&pﬁ@nﬂ K @Phido)ferrocene)palladium(Il)

¢ RTEAOH e AL 5o RAEENIY ) OB 353580 ) 20
. 20( I\Atc[\ildé&s sbdDIm c2B6ngtikdletion #4) adde)l dropwise. The Teaction mixture was
arQ; ed onto water
e*?ﬂt%%’ ?(2 au(lﬁ&%sr a?i%g n&o Pﬂéﬂegfaco%zitz) g&%n[&:n.?&]aHEE (Joted onto water,
4 :(n:ﬁ- erbtahios yhoge fines withtedhy pyetse ORyaRes. ZERHY Phgses were dried
( th)\lek lod1ﬂm7£hﬂe aH@ tc@ﬁ&ﬁ&a’éﬂ% #8481 F10HCAp- O O ﬁM@ﬁlyl

ad tula end Q0 % pal |l adium on,c

e ArRE ABr R A 6] frhabr B R0 T e aﬁ S dydro-2E-
257 O@mﬁ EVTIEN Rb MRt llgeTsoBA BItMSSPRRENE): D53 MW-ANDLEN00ThAs (M+H",
: ﬁ}ure was then filtered, washing with
I oromet hane, and the fi [trate concentrated in
vacuoto afford 2.75 ¢ (95%
2 - et Neshyordy-5-t tetraladdyatperapy4-gh-phepilpope@ih ami ne (1 X)
as an off-white crystall|ne solid. ES-Ms me (% : 208

(MEE, 30 t5rved solution of 3.30 g {14.0 mmol) 4-(4-methoxy-3-nitro-phenyl)-3,6- _
dihydro-2H-pyran (VIII) in 70 ml methanol and 70 ml dichloromethane was added a
30 spatula end of 10 % palladium on charcoal and the mixture was then stirred for 20-
minutes at room temperature under an atmosphere of hydrogen. The mixture was then
filtered, washing with dichloromethane, and the filirate concentrated in vacuo to afford
2.75 g (95 %) 2-methoxy-5-(tetrabydro-pyran-4-y1)-phenylamine (IX) as an off-white
crystalline solid. BS-MS m/e (%): 208 (M+H, 100).




P

WO 20041103367 PCT/ EP2004/ 005179 -19 d) | Benzoyl 3

(7 methoxy 5-(tetrahydroPYran-4-yl)-phenyll-thiourea

(X) To a stirred solution of 1.11 g (14.6 m’mlg)l_
WPASHI3EFA r hodani de in 60 m acetone was add&§T/EP2004/005179

dropwise 1.54 m (13.3 nmmol) benzopyl chloride and the

m xture heated at reflex for 10 mnutes. A solution

of R 1781804 B3} B~ 52 epityaxy pirah tdetll-ahyad b iyuran 5

4-yly-phenylamne in 30 m acetone was then added

B O

for af was then cool ed
t 0 weatled @opetatibies! (pharetol htuzoybdilemdarncdhpawatee heated at

| . g ‘ . . -methoxy-5-(tetr TO-DVTan-
SOl Lon, 50t 91 LSEIHL98 JATB LY metory 5 by e

e co or gan] ¢ phases e ) ]
gr i4epl)-pherylsoiicim? @ uil featencaies thebHeeACr GRVEE i WA Eggtion mbxture

1":|o ﬁ%%tve\g E’E %gﬁ{t g AR A 1 il hy Thasetatarhelanapled to room

otrituration.in ether . afforded 3. - .
(6 Ge%emtq;gmqﬁd atp sQ Wb%l}aél? g}lh?té% a:Pfg g}rgt)r/ rcge%_tgree times with

4- yd; 1510 e el T OttEtin 8B oamib iphsses atiedirieE SviSodiven sulfate and

(9%9: 371 H+, 100).. e 2

Ve ot ety B Sy SRR (R pectSgang) folowed by

1§ Xlkirgetien Bt dthéredfosdudir 250m( 661% B1-2Enapyl-8-[#methetyy 5-(tetrahydro-pyran-
1-benzoyl - 3- [,2- met hoxys 5- | 5 (94): +HT, 100).

py r%%?-%ﬂﬁl_bﬂ%ﬁl P2t Flgﬂ &geh?' ?ﬁ%@ﬁﬁ? (/r%%etgﬁzlalr(%ll vaas )

added dropwi se 0.25 m (1.32 15 mm|)_ 5.3 :

metdy g0i-DH{ fetmbpdrd -1 -+ ViglgDaeE | P ERIacas o

' roo tenperature. The m xture was then poured onto

‘Qﬁt er ﬁ;;tﬂa &g&&&%ﬁ&ﬂmtd}ﬁ% gt(iSWSmMigI)_flwlé@izbwllﬁ—{abeieﬂtcecy—&(tetrahydro—
e conbi ned organi c phases were dr.ie ef - sodi
Tt Ao U G Bkt e banol v GHST Bl Blos mi 132
1[62%&&41};&5 Mmﬂ(itﬁxﬁtﬂéthyigﬁeb&gieh aatdlf f;te’n}riigd:oﬂﬁi@@ec’gfot 8 aggoom
- nethoxy- K- (tetrahydro-p7rans 4-yl ) - - :
2 oLt L ST RAE0: iR b Y B i
f) dhpethonyTHe ddmshinahygpoicphereanwere dried over sodium sul a.te and
1) - DENZQUILPA0l: 2 ¥R DL Gnckchhy TR Slabs adoRRULISOANS1 96) -
[ 2- methoay$- Getahytirmpydndt Py mhamdl-fiyucep prhyhite fro frdds /e (%)
Ny ht¢ acid heated to 80 C was added dropw se
22- 4%)(}“@?%?’;@bﬁmml ) hydrobromic acid (5.7 M sol ulto| on
in (_5| ¢ aci d) and stir | ng m-! H£9Q1I;%1-a~‘ Q,in%%Xﬂ‘)n

: ggu"ﬂ"é!-"‘“ OVOOWaS™ L el aded
dropwi se and the reaction mxture stirred for a
fartherT3Q stwred lu®h & 1.90e (Ml Xitnorcd) Remethosy Sceradgdicpyran-4-yl)-

roo t erature, ured s Q i sse 1.45 ml (8.27
by b St a0 oh S R 00 CPEIHL dropyise 145 ml
M xinnel) Wedkobtdnmic edd (57 M eolmiinuinacetic afidband Eipes sanirged for 30

and_the t ! | \egtigdh Dbl idbpvbd AR the reaction
sﬂjlnﬁét%eﬁbgéﬁ(gggzl%%tbgpgﬁg‘ﬁ%tﬁer, I iequorﬁ has

wer miaDreseprdoruaiar fhebAbHhIC IRAESEO AR Srar 1 Foom

in Ve%%p?é?atﬁfé, Potlled sibhBy 6:88ubliuRobisabonate eslafion,aid ethyl acetate added.

crystals was collected by filtration and conmbinged W id. crystal

t heThf PETUET G sigreg e} BHes g ToOm temperatiire an r g crystals
collected by filtration, washing with ethyl acetate. The mother Hquor phases were

30 separated and the organic phase concentrated i vacuo to 5 ml. The resulting second crop
of crystals was collected by filtration and combined with the first crop to afford 920 mg
(49 %) 4—methoxy—7-(tetrahydro—pyran—4—3r1)—benzothiazol—z-y}amine as a white solid.

ES-MS m/e (%): 265 (M+F", 100).

Y




hoxy-7-(tetrahydros - bénzot hi azol -2-yla  ppj
as a white solid. * %: 265 (M1 H+, L
100) Y Cains 1. Cbnpounds of ‘the general fornmula O
LO'N'~--OR S\>-NH X CO) wherein 5 Ris
-'C5 6-cycl oal kyl, unsubstltuted(bmnsubstltuted by
hydroxy, or is ethyl or |sobutyl or
.Ietrahydropy[amb Vhndlbfr gﬁ;} ydrofuran 2 or
' or is hyd?g;y blf% d%%%&ﬁ¥ kept-2-yl; Xis
dH N, n |sOorI 10 and phﬁfnaceutlcally accept abl e
aC|d addrtion salts thereof 2. Conp nds of the
general formula | according ﬁﬁ— HOo Ny--OR
~SH (0) wherein Ris Cs % kyI
unsubstituted or substituted ydroxy, or is ethyl
or isobutyl, 15 or is tetr ropyran-4-yl or
tetrahydrofuran 3-yl or is Cj:f
5- hydr oxy- bi cycl o[ 2. 2. 1] hep yl; Xis CHor!N and
pharn%peutlcally acceptabl e aci d addltlon saItF
t her €of pi pi > 21 E 3. Conpounds of formula | 'i.n
accordance with claim 1, wherein R is-C5, e-cycloal kyl,
0 ét 8nal is {s, s%balktrlumedbduymhyakr sokstituted by hydroxy, or is ethyl or isobutyl,

| oris tetrahydropyran-4 -Wlor -(CHz)nntetrahydrofuran 2or 3-y1 or is 5-hydroxy-
) ~ bicyclo[2.2.1]hept-2-y];

X isCHorN;
n  isOorl;
10 and pharmaceutically acceptable acid addition salts thereof.

2. Compounds of the general formula I according to claim 1

/ '
o o)

N
NN
S>—H -
O ‘
o |
wherein

R is Gse-cycloalkyl, unsubstituted or substituted by hydroxy, or is ethyl or wobutyl
15 or is tetrahydropyran-4-yl or tetrahydrofuran-3-yl or is
5-hydroxy-bicyclo[2.2.1 Thept-2-yl;

X isCHorN;

and pharmaceutically acceptable acid addition salts fhereof.




R—

ctetr

ordance wth claim3,

1 ‘conpounds are
trans) - (4- net hoxy- 7- (t etr= pyran-4-yl)-benzothia -

zol -2-yl]-carbamc acid 4- 5 ydr oxy-cycl ohexyl ester,

(4-met hoxy- 7- nDrpholln I-benzothlazol 2-yl)- carbam

c acid C?C@Bﬁw s g%fp@pula in accordance with claim I, wherein R is

(tr arrss)ﬁ-cﬁrdoamm bpﬂynaﬂymgﬂgla&hlb r)gq, benzot hi azol - 2-yl)
-carbam c acid 4-hydroxy- cydohexyl ester,

(cis)-(4 in-4- -bezthlaz yl)-c :
ar ban ¢ gg? %‘qﬁg%%?@mpﬂﬁ%m@ﬁcﬂ 65 g kX Compo‘mds are
(ci s/trans - (4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol -

-yl ) {Egpshirmethesy-d- (Bfmqyadirmpymnéy;dl -bpeothizzoless fipicarbimic ac1d 4
Coi‘rpthv -gfddh in accor dance with claim1,

wher e j sobutyl. 15 6. Conpounds of '
f or nE gmf 7&’6?:%&‘8#&11&@ ‘W’Fﬁﬂ‘@F@ﬂrﬁl)ﬁtmfm@H@Gﬂ%@lﬁﬁﬂsster,
ar e (trans)-(4- methoxy—7~morpholm-4~y1 benzothlazol-z yl)-carbamic acid 4 -hydroxy-

ﬂgé% - tetrahydro pyran- 4-yl ) - benzoth| ai oI- 2-yl
-cg%éam aC|bI et hyl ester or

( 4- ﬁé‘t‘-ﬂ'd*}anhqﬁﬁﬁf7ﬁh@ﬂPhﬂhI44y[ bbﬁmﬁlmtﬁ+mﬂﬁ)karﬁamtc)atﬁaﬁmxy—

cigecCfidhegPutetlr ester. 7. Conmpounds of formula | in
accordance with claim11, wherein Ris

éﬂ’f%"é‘pgﬁrla?fbaxm -mgrpholigrey; benmmaﬁv}f@ﬂ@)f-mlmmﬁ 2G4 3-hydroxy-

3- yLclbpéntyleggpounds of fornula | in accordance wth
claim 7, i ch conpounds are _ '
(4- et hoy o RLANEL LA M] - Deneol b1z 0l 3 V)X B3 o
(R) - ’(S‘qu‘ﬂé{hoxy 7- mor phoI i n-4-yl -benzot hi azol - 2-yl ) -car
bani c acid tetrahydro-furan- 3-yl ester, 25

[18- met hax ok 6mne.aﬂyﬁng1@(y5@méﬁ&k,)mbeﬂ;qt {}L#zgé,mgnggaq are

I-carbam c acid tetrahydro- furan-2-y met“hy este

tetr hydr o- i azol - '
] ca blg%]i%%:/xyém et 1@? 10 E)frg?-?gha?ﬁnaotgjﬂgn‘; ﬁ ajg1§tagfl etlgbester or
EF~ (49ﬂ1€t@®prmmd1sh0éxh -4+ dtrettcahibzol-0-yHeqehiteo add wbbityl ester.
claiml1l, wherein Ris 5-hydroxy

bi CyC| 0[72C8m§c]nh'%5f Ritihla ] uP aCHDIdJIQZE WQB mﬁﬂqdﬁh&&n Ris

for in accqrdance with claim?9 ch conpound
rgutrﬁuydropyran 4- )(r:i CHg)n—tetrah}rdrofuran—Z or 3-yl. P

&rac) (exoexo) - (4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azo

B0 2-yl ) ScGemperigls af:ﬂodnﬁla I in accordance with claim 7, which compounds are

(4-methoxy—7-morpholm-4-yl—benzothiazol-z-yl)-carbamic acid tetrahydro-pyran-4-yl
ester, :

_ (R) (4-methoxy~7-morphohn -4-yl- benzotlnazol«Z-yI)-carbamlc acid tetrahydro-furan-
3-yl ester,

25 [4—|methoxy—7-(tetrahydro-pyran—4-yl)-benzothiazol-z-yﬂ -carbamic acid tetrahydro-
furan-2-yl-methyl ester or .
[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl] -carbamic acid (S)-
(tetrahydro-furan-3-yl) ester.
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roxy-bicycl o[ 2. 2. 1] heg ester. 11. A process
al as defined in

clarms I - 10, which p;o “HPpri ses a) reacting a
conmpound of formula OCH3 N _NM2 o Cd Il 10 with a
L 'compound of fornula Cl )-O-R OIlIl to a conmpound of

ol a & CorPandeoormphlchih astrersicawRh alaiin X Wiskén R is5-hydroxy-
Qighhm#aamgg_hgkmqm inclaiml, or 15 b) reacting a
_¢ohpound of formula EP OCII Sa-L X O 01V wtha
., génpound forml a v.. to a conpound of formula
T .Wp S } . ngmplggan[s of E}%E&a lin accordancenv'\%th claim 9, which compound is
(rac)—(exo,exo)~(4-methoxy*7—morpholin—4~yl-bepzothiazol-2-yi)—ca.rbamic acid 5-
3 hydrox;r-bicyclq[2.2.1]hept-2-yi ester. |
11. A process for preparing a compound of formula I as defiried in claims 1 - 10,
which process comprises '

a} reacting a compound of formula *
OCH

3

N
DNH,
S

o

I
10  with a compound of formula
Cl
>—0-R
0 111
to a compound of formula
~
0 :

: _ 0 :
N >—O-R '

: \>—N
L

‘ X
G |

O
wherein R and X have the significances given in claim 1, or

15 b) reacting a compound of formula



R and X are as defd laim1, Lisa
group.such as halg henyl or O | ower
alkyl, and and if desired, ertrng the conmpounds
obt ai ned "i nt o pharnaceutically acceptable add
~addition salts. 12. A nedi canent containing one or
~nmore conpounds as clained in ﬂﬁ one of clainms 1 to 10
and pharmaceuti cal | y "accept ng woients. 13. A
medi canment according to cl ai N the treatnent of
di seases related to the aden |n§ rktbptor 14. The
-use of a conpound in any oneXaf claPnms 1 to 10 for the
manuf act ure of correspondin di caments for the
treatment of diseases relate o the angOS|ne A2A

receptor. ***

. with 2 compound of fonﬁul_a B

HO—R Vv

toa compound of formula

;)

. wherein R and X are as deﬁned inclaim1,Lisa l..avmg group such as halogen, -O—
phenyl or O-lower alkyl, and

, . . -.and if desired, converting the compounds obtained into pharmaceutlcally acceptable
acid addition salts

(¥

'12. A medicament containing one or more compounds as claimed in any one of claims 1 to 10

and pharmaceutically acceptable excipients.

137. A medicament according to claim 12 for the treatment of discases related to the adenosine
receptor. ‘

14. The use of a compound in any one of claims 1 to 10 for the manufactare of corresponding
. medicaments fo_r_the treatment of diseases related to the adenosine Asp receptor.

*% A



