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WD 2005/ 000842 PCT/ EP2004/ 005178 -1 BENZOTH AZOLE
DERI VATI VES AS ADENGCSI NE RECEPTOR LI GANDS The present

wonueniosap rel ates to conpounds of the general pComrdoa/ 005178

OCH3 S ~-R2 ROl wherein 5 R is 1,4-dioxepanyl or
tetrahydropyran-4-yl; R2 is -NGRL-(CH2)ri 5-or 6
menbered non aromatic heterocycle, optionally
substituted by one or nore substituents, selected from
t he LSL I I - . .Qr.is
(GBS B g S SRe R el syl
optionally 10 substituted by -(CH2)ri OH, | ower

al kyl, lower al koxy, or is -CH2)n 5-or 6 nenbered
aromati c heterocycle, optionally substituted by | ower
al kyl, | ower al koxy, hal ogen, hal ogen-1|ower al kyl,
THEGNGE) (1G22 t QR -aﬁd%TD- phol i nyl
or -C}Q-pyrrolﬁg?%ﬁ;{ﬁ&&?éé%%%%),,-g?b oa Eﬁl
optionally substituted by hydroxy, or 15 is
-N(R)-cycl oal kyl , optionally substituted by hydroxy or
| oner al kyl, or is phenyhgcnytionally substi tuted by

| ower al koxy, hal ogen, hajl ogen-|ower al kyl, |ower

al kyl, -CH2-pyrrolidin- NCH2mor phol i nyl

- CH2N( R) ( CH2) 20CH3 or N PRINC (O -1ower al kyl,
or is 1 ,4-dioxa-8-aza-35psfo-p4, 5] ane, or 20 is
2- oxa- 5- aza- bi cycl o[ 2. 2. 1],hept aneg or is 1
-oxa-8-aza-spiro [4,5] detane, or is I

-N(R) - 7-oxa-bicyclo [2.2. 1] hept-2-yl, or is
2-zaza-bicyclo[ 2. 2. 2] decane; R is hydrogen or | ower
YMETHD T Pop/ 16. 02. 2004 WO 2005/ 000842

PCT/ EP2004/ 005178 -2- nis O or 1;,and

R'  is 1,4-dioxepanyl or tetrahydropyran-4-yl;

R* s -N(R)-(CH,)n-5-0r 6 membered non aromatic heterocycle, optionally
substituted by one or more substituents, selected from the group consisting of
lower alkyl or —-NR;, or A
is -(CHz)n~5-or 6 membered non aromatic heterocycle, optionally
substituted by -(CH,),-OH, lower alkyl, lower alkoxy, or
is -CHj)p-5-or 6 membered aromatic heterocycle, optionally substituted by lower
alkyl, lower alkoxy, halogen, halogen-lower alkyl, -CH,N(R)(CH,),OCHs,
-N(R)(CH2),OCH3, —CH,-morpholinyl or ~CH,-pyrrolidinyl or
is (CHy)n-cycloalkyl, optionally substituted by hydroxy, or
is —=N(R)-cycloalkyl, optionally substituted by hydroxy or lower alkyl, or
is phenyl, optionally substituted by lower alkoxy, halogen, halogen-lower alkyl,
lower alkyl, -CH,-pyrrolidin-1-yl, -CH,-morpholinyl, -CH,N(R)(CH,),OCHj or
—CH,-N(R)C(O)-lower alkyl, or
is 1,4-dioxa-8-aza-spiro[4,5]decane, or
is 2-oxa-5-aza-bicyclo[2.2.1}heptane, or
is 1-oxa-8-aza-spiro[4,5]decane, or
is -N(R)-7-o0xa-bicyclo[2.2.1]hept-2-yl, or
is 2-aza-bicyclo[2.2.2]decane;

R is hydrogen or lower alkyl;
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and pharmaceutically acceptable acid addition salts
thereof. It has surprisingly been found that the

woanpmoosds of general fornula | are adenosi nePCEEEPI0D005178
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i gands. Specifically, the conpounds of the present

i nvention have a 5 good affinit3-to the A2A-receptor
and a_high selectivity to the Al- and A3 receptors.
A8eno#ither hsadl ates a wide range of physi ol ogi cal
functions by interacting with specific cell surface

r ece phmceﬁk%ug Qéc@ﬁﬂabléIaaafadaﬂr%&a%%h@&efe%@ept ors as -
drug targets wa first reviewed in 1982. Adenosine is
rel ated both structural ly and rretabol ically to the

bi oacttRAs syipsissty heen foyme bl the comppwedssi gererg Agppula [ are

aﬁ&élﬁ)%idé@ Ri9 Speci¥eily, theboRSRR BEth t inyention h
hospﬁ&? %I\/P and c cI | C aden05| ne mgﬁresen mven lon aved

(6%\ Hingty tq ﬂ@Azmr%C@ﬁ@mae higdy selectvipng thyé &irtand Ao receptors
S adenosyl L- msthl one (SAI\/p and structurally to the
s NAD, D and

coenzy oenz t et her, '
Cone BRSSP anae e D Bc R 5 et acting with
i ppdcifi aeB gunifaa:telré)deptnfrs I‘mﬂpompebdfsideﬁosm& tetdp@drs as drug targets was

MRl 200k iR ?QQS%Q\ S%IHD g l%el%d .?xﬁthogtrudc Fﬁ [ encf taBBlric%hy to the

nervous system rece res

abmo&v&mdmdew@nomamhbsrémea@m), A$1n¢\QEhamilaK3(ADP),
r Q&&%ﬁ{e%on(ﬁﬂ EOANP) SEC gfcﬁ&%eym%e Elongghosghate (cAMP); to the

proteln cou ceptors frvation o

r brashemical Wthé(&élﬁﬁég% Siadenesyt-bamethimng (SAMAnand srucshally to the
INAD 2 zi'fﬁpd'ﬂféﬁi ; & Pto I@Nﬁe’ﬂ&%ﬂier QBeridife and these
@ ?ﬂr§ associ at ed G efte ‘gatg t he adcg fls E@
@51l GpmERBRg7Ee TPt o they gl ph NG Ree ] clder
byndteiwhaﬂeamyd] iatlee mydilaten ef diffeteat ce?djl&l peryowdysthm activities.
utilises 20 cAWP as a second nessenger. The Az and A3

recepigr ?ﬁtce g)%)sl tgxgad%ﬁ)gn%a\%rbggf h@?sl ers i tAZN\}%e g}gh@‘t eceptors,

gclase ecrease in ce

dlengingiib itheefauémfaﬁdﬂmsl c¢1&&@1meé¢momoﬁ§tmup@ ofpdenosine

p E‘&tegio?s?'b)?MH@ﬁBé MaGSe ﬁ@ﬁs%lu@ﬂ&!t ﬁfr%@harﬁs@fi‘ dFH?:Qe ﬁl@c}ﬁﬂlsms are
ase in_ cellular cA [ evel s.

{ REPsRIcRbeR fregFecsisrariane) BB RER g 15RO R Feceptor subtyps
p h@ﬂ@é&ﬁdd@ﬁ&&ly@hﬁﬁ&eﬂtﬁ&dtﬂ ahé @dbr@fat@@ths@éffeﬁﬁﬁ |sysmarﬂmlhlch utilises

¢ AP A S LB hiﬁ?ﬂﬁﬁgﬁ%@@%? SoabRgFaE! G R 0rcins imbibit.
sedenylae eglaspheslptgobispkseae inndlda P lextleswinitd Ay antl Azg
: 9&6 {3 gbgip?e told ?réaﬂems Gh& Q&R}rate(;ﬂ%ﬁg%%gaggenﬁaﬂﬁé gosz)n increase in

| OUS ecl es
d e@}lul%rmAé\ﬁP lmm Ihis kngwmrtbfsptbf: 4) rageptar gtegingluge @%Pe%?éléatlon of
| deaddHoYip Wﬂﬁ B@dulﬁﬁ@ﬁ'@ W@f@?ﬁﬁhﬁﬁand@ﬁﬁlﬂ%n channels. The As

ﬁ? tOf _an1no aCId Ccl on om, Cca |ne
26 tgpes “ﬁ Hon wtwaoc&tg Atsdlate Fhiascaakso SUBBL3Hy
( PBasphlipsseaTArdbgo doEiBated A ficiochandisaN and nmouse

w th 45 % honol ogy of human A2B vvith human Az and A2A

(r: Ie g ‘r:-]‘ SE%F Ay eE%r ﬁ;%{ g@eﬁxéx% a&% g'é]orﬁ @gﬁlgészﬁbg@g's (canine,

zbgﬁqla@om&@gpcﬁﬁﬂﬁbgma,/gu@&ﬁmg) Wlth 90~95 % sequence identify among the
mammalian species. The Az receptor (409-412 amino acids) was cloned from canine,
rat, human, guinea pig and mouse. The Ayp receptor (332 amino acids) was cloned from
human and mouse with 45 % homology of human Azp with human A; and A;4 receptors.
The Aj receptor (317-320 amino acids) was cloned from human, rat, dog, rabbit and
sheep.



-3 The Al and A2A receptor subtypes are proposed to
pl ay conplenentary roles in adenosine's regulation of

woOhersmoessgy supply. Adenosi ne, which is a net aboriE®2004/005178
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product of ATP, diffuses fromthe cell and acts

| ocal |y to activate adenosine réceptors to decrease

t he oxy en demand (Al). or increase the_oxygen supply

( A2A) Thidh ansl Anirpeepiarsubtiipesisas BEoPesedrto playropmplemaerpivyroles in

dR1ERBEn fégu&tﬁ)h%fmese‘h@ﬁgy sipily AdenBEifie,afhilofs A rﬁ%tblﬁdlﬁ%)roduct of
en

RSB UM Soat preebend et foga?%gtg.a%ﬂa%%ffm heogigrygy dgereese the

sdmcyrgtn tlemmmal (A loa ireeadé t}mmmn sufplg (Af,) bhé so rqmostataitiie balance of
éﬂl‘f%’ S%gﬁl Ofderre1n19c? %ﬂmut%e ti gﬁﬁl a@ﬁOflSS Ofﬁ)r Wﬁﬁ%s to increase the

raurras SucC oxla, 1SC
hympotetmd] |am11a Erakygel toutisenezadito Mqtectrdlﬁgﬂtm@dmg cajged by a

| hofhema lﬁq@%nw@fd@ayggi Ohe OF tHelBrp @%ﬁpﬁhe@or{se&%ﬁa enous

agoni st to nast cel pressing the rat A3 r
r@ckeapfléﬁlsme‘mn&lpsa%@agq mgttbqumarsuslaﬂb INROE L Jacinia, hypotension
i Md asRkd wta{tycal ci um concentrations, which

potentiated anti gen i nduced secretion of i nfl anmat ory

xg: g ‘?:ﬁ% gg? Fefrﬁglts ?cgce)x’/vg&l? ?13%1%% %% s%ne receoptgr aggnlst to
r e gorlespr $51né\dh¢mme°~w}§0aren@tndanmm1mt:@ rnosrigll teiphesphate and
”ﬁ%lcéﬁlfarr%&?jnﬂ%Bﬁ&tnﬁaggnspmiﬁh‘ﬂo%'tlﬁ?eld angg ﬁ‘lduced secretion of

function ogenous adenosi ne central ween

emdrgynateryapedintons. dhareitiehe Aarecertor playsa r e regglatmg asthmatic

ageRkS htDother ARhY k&pb@des state and .
( pat ho) physi ol ogi cal "condi ti ons. Under conditions of

i ncreased denmand and decreased. avai |I|t of _engr,qy. .
( SuChASEIRSdSS BetiR SRe R B mylulio Lo Htiologica
nbmmﬁmlcuamtEndogyﬁqusadatmmenecqmtnailhlde‘sethﬂl enepgvvaetabiblism and

éﬁrgﬁ!ﬂ'a\ég g}gggx?ecskac%%%% ﬁgﬂav{cmrﬁ sB¢d érﬂpg)%ﬁdgghygsx%l%lcal

enos ne r rom

t mdaqm@rm U@dﬁmoendvtmmomcrqaseal mérandfdeﬁr@eﬁedlawlabdw of energy
andcps H’}HJ&)I a, dijly%@ﬁlﬁa? Snd/BE Bk @SiveRlcL RRRY actlf‘*flt?)9 Bdenosine provides

novenent sor ders Par I Nson or Hunt i f

df BeWsdy! prajeshies ﬁeéba@ recheige, Indapetngs W'g*ha enosine receptors

S felr ZORY b PO st taf’%i‘d fcﬁtthéft eﬁlﬁlc int8BlefBSLin Mmumber of neurological
t er rel,ease

glb%%)’r lgfsrg iseasas such as e%le%s& gqu,ertg{)\%%ﬂneg‘% éﬁ crl]ersa ?Parkinson or
nHMhﬂhgf@hSﬂilSehﬁ) SAlah@meat's diseabe Idypnewpn ndiimiphréma, or addiction An

&%;e% gﬁge%g&msgj lﬁ%g?seqfﬁlw aﬁq@?&& fm@ﬂg £8Y38Remia and

A$elztrxgso ﬁhsiegemmt&nsmlmr@ altewétn@éiﬁb’rraﬂqunﬁlhlelofpt peyral degeneration and
eh&aat Seafl], WVAREIORIQD R akia8E &f &raﬁl @Iechb' sRfiviiual @Bhe adenosme A,

neur Qprof ective agents nosi n, propo

afBERYY ﬁ-ﬁg Faimig ghe @aﬁelu/)glgﬁpw ﬁﬁs 0 F‘ﬁ?‘moﬁﬁnﬁ Ay theretore be useful

ghstﬁciﬁap:@tdcﬁkr@@@@d Aaaﬁcsmllia@bgenr;ﬁup@yea agmglenddgebodisd ng

30 _neur naI f|r|n eno ts therefare may

pEtirOyulsant g]giarll lgﬁ% @u%gbaﬁ? © K% A%%W eXCIory n2lfons and inhibiting

antusrgnail fatrss. Aﬂemshrai agohise thartfovd tyry bé usdders @N&pahguh ageots.
?é{&%ll&eoan%eggﬁfsﬁ:s s%‘nluﬁgte t}?es g;pb tJhQ @W@E ?roven t? be effective

StS ave erapeutic
i # gggaition enhancers. Selectlve Aja antagomsts have therapeutlc potential in the

treatment of various forms of dementia, for example in Alzheimer’s disease, and of
neurodegenerative disorders, e.g. stroke. Adenosine Ay, receptor antagonists modulate
the activity of striatal GABAergic neurons and regulate smooth and well-coordinated
movements, thus offering a potential therapy for Parkinsonian symptoms. Adenosine is

also implicated in a number of physiological processes involved in sedation, hypnosis,



treatment of various forns of denentia, for exanple in
Al zhei ner' s di sease, and of neurodegenerative

wdizeavodesss, e.g. stroke. Adenosi ne Al a recept oPCT/EP2004/005178
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ant agoni sts nodul ate 35 the activity of striatal

GABAer gi ¢ neurons and regul at e -$noot h and

mell-coordlnated nmovenents, thus offering a_potentia
HOHZQpYrenisy Apdely; P?éwﬁmaeyme@n@smm@ﬁcﬁgua addigtiory{aggphetamine,

' Eﬂ\'&ain‘é gids rétl@ari@llﬂii’&ftm@“caﬂﬁé&ﬁh&kl s detifg eB&RBosine receptors
vol.ved in sedat nosi.s, 42

/000
s oy BeeraiCoetiflns S salE Iausci%s YL gpjpychotics,
r ampolm:ts; malgeshep respiny stindladtsjghtaldiesdanonand to treat drug abuse.

?’ﬂ?}h %gfﬂkcp ﬁ% use%? alqué ’cmgI o'f%b%ﬁt hf’%erﬁédn &]elﬁ%R:h ¢itactivity

I‘noi ds ugs ac OSi recep
t fispuseDr e have therapeutlc potential as sedatlves
nmuscl e rel axants, antipsychotics, anxiolytics,

anal gg8iisporthRSRle Bt Mehosiht Hxha Q&rﬁwv@%ﬂé}'%?srt@rﬁ%@&tas

? E?g {ogg%%q%g(%tag%%%ﬂgs ?g}c{%@mq@ﬁgﬁ s?r}ﬁslgcr%gsel{g ?gspi)rrl]se to ischaemia
ha’ﬁtEhyp@&Ial, ¥id yrotéijt Sﬂﬂfhelh)ssue/&hrﬂngmﬁ&hﬁﬂﬁ tréwdhe (fre€onditioning). By
stem

ST ab B lor e nnE &y b Bl g BbtsestoBlndbn piyrgaused by
i myveadiel ischengs pmh sapetfosibs CHeanbdulatimglinfiy pooei o A @redeptors on

p£cﬂ‘e§ gl(gcf&ﬁ&io%ng} ﬁ%‘é?TgHEdtﬁgs aRd v@h& roﬁdfs@ %uch as coronary

(preconditionin

Ty disaese aAnd hg@ﬁ ifag,lslge Wrﬁag@pes@t m@.)gb&t qqfstbeltagéutpq{?qu§t in situations

Cﬁyﬁﬁi@h Ry enﬁ%ﬂ%@@ﬁﬁ,ﬂlﬁreﬂe?%z ?éﬂ)@ns@nfdésﬁﬂﬁé fSSh Q@dur]—rﬁgeacute
a.receptors on adrener

nodul a ce of

el %ﬁaﬁnﬁ Fipe Faiomisticat oy TeeRsaRTedAlts enhince the
deffaatitkaress (ﬂ:ldldbn@ﬁleﬁﬁ nemghytingsupeivynidicaRasthyamnthshear t
failure. A2a antagonists may be of therapeutic benefit

in sijyations Oalﬂat\é\'?h}ngﬁg ng)ﬁ %%gl%g&%n, ?ﬁc‘ﬁ?cgﬁg béhin release,

response 1°s urin
ngloveruasfiltiag omeate and wabldpodr éown@atgpnusdsswlath Anfagonise the renal

g@&&tdf%aeﬂg%ﬁél B¢ ﬁ@@ﬁﬂ:ﬁ%s }é?ﬁl ftécﬁ% Lotnhe §§1|"$Hérmore, adenosine As

enosine In termnating_sup ra entricuta arr

HRH o5 A nfRganiskt ay hewﬁléepﬁettseaaﬂerrtéﬁ aﬂhﬁ@ﬁeflu ofher allergic

i f&bé&f&b@& diRiNhhé 8LA8ASER of dBbeRemdllitas 4dd dbesity.on rate
and renal blood flow. Conpounds which antagonlse the

renal,. affects of ade Si have

ot o e RisES T PR R R P ot i Foqh ShSlen? o RadsgiRe receptors for
aadbqﬂeﬂ&EbEmMag@ubhﬁﬁmnaybe useful in the treatnent

of asthma and other allergic responses or and in the

L1 el o AREhES '@lengtQSGaQ 9@bER) k. Nurer ous

docunent escri e curr e O0n adenosi ne

r ecepbigprganicgk M@t‘aﬂﬁl@eﬁhﬁ% 61 (1898 )ng0dk)i cat i ons:
Bi 00 PANE Chebdioinaly, Ghmabsssyy, 6. (1998), 619-641,

SRR L 5 (o
J. Med. Chem.,, (1998), 41, 2126-2133,
J. Med. Chem., (1999), 42, 706-721,
J. Med. Chem., (1996), 39, 1164-1171,
Arch. Pharm. Med. Chem., 332, 39-41, (1999),
Am. J. Physiol., 276, H1113-1116, (1999) or
Naunyn Schmied, Arch. Pharmacol. 362, 375-381, (2000).

Objects of the present invention are the compounds of formula I per se, the use of
compounds of formula I and their pharmaceutically acceptable salts for the manufacture

of medicaments for the treatment of diseases, related to the adenosine A, receptor, their



. Med. Chem, (1998), 41, 3186-3201, J. Med. Chem,
(1998), 41, 2126-2133, J. Med. Chem,

wO02089)0842, 706- 721, 30 J. Med. Chem, (1996), PCTI/EP2004/005178
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39, 1164-1171, Arch. Pharm Med. Chem, 332, 39-41,
(1999), Am J. Physiol., 276, -Blt113-1116, (1999) or
Naunyn Schm ed, Arch. Pharmacol. 362, 375-381, (2000).
OPpedEasiun madisapensdatedi g asampeingia apensdenepaiinids iwfention and
ft%ﬁ’g}r@ddctﬂaﬁ fas &@u ad A8 ubSEr Bpotmd e SMPUARS iR khd Q] 8

their naceutlcally acceptabl e salts for the
niztsversion afdl n%%res hised eniesmedrlgrion pEtheadenasinssygem, such as
AABRARRPs dls6ls@iadih&r \BsALL BARIRAS IS LiRaED h&iroptdt&ition,
WO 2005/ 000842 PCT/ EP2004/ 005178 Bn ranut facture,
n@é}zeah@mas ansaeiBPah resPEaRpD Aefiriisrieprestipaedias addiction, isach as

ngﬁ%cérl]tgﬂle, At aink nﬂ?l&d? reﬂgalﬁ%L n@btide, éﬁﬁhéblﬁéldg he a%ﬁﬁst%thma,

for in tRe control prevention
o¢ leygi¢ raspensss: haeda. dsshedmpianssigureardoyb @&an‘tq?@ua@ ExgSemeore,
Sdbth nd§ B?{he?ﬁ‘eseﬁ! 1ﬁ9§iéf5‘ﬁrm§y U S&A3 G sddMivds nxﬁﬁ&:lesrelaxants,
di se Hunti'ngton's di sease, neuroprotection,
segﬁipzmbntlen a@tlepiﬁmlfét gptlcgawisanntm qapdipprotestire @genés for disorders
deRh 6§ §6r%ﬂary%tggf & hecid rthiflke 2he IQHR%?% dlcatlons in
cocal ne oprI ol ano ni coti ne, can | n0|

a@faordgnceamﬂh thee, pre@ht mveition are fomsadhichhpexinghe AzA receptor
n_%)ﬁlﬂ%&i% acl?\?lt i Wd%vlﬁ&gm f&ﬁ%ﬁ%‘f@er?@fﬁ@ ter{: 1 tn?ﬁ/ﬁﬁ?é@‘eem, for

e resent I nventi on be use
s@r@atplevés trepingenit er pedvaixtzornt ef Alzmmeps Shgeg@@,|c91§,a1n depressive disorders,

Bk S0L bR EQ0H PRRLRORERL ) 0 i
dlsease and heart failure. The nost preferred

i ndi chs issdderein, thetcondbvese alkiyt' denofes ppaturatad straightrt grdryanched-

3 DR LB BARS 08 SRS SBW e, ity v
t Ibn@wle isopedpyh erhmﬂsl-gWL drhutylot-burkandothe liknPrefenad hsver alkyl

Jisease, certain
d%oeggé%@&&gﬂsordfiégﬁ%ggasﬁ%ddlctlon neur opr ot ecti on
and Parkinson's di sease as well as ADHD. 15 As used
her ei Bhe tetie "hdpgan' dongses chileaymne; iothing flasrine ard bioaniag.

straight- or branched- chain al kyl group contai ning

from " I Lo
o opy i BB GRS g e f PRk g (R o ot

aahwvesrad which ispEte¢hed vishrl oween alory|  groups are groups
with 1 - 4 carbon atons. The term "hal ogen" denotes

chl o rT Ih@g#ﬂkglﬂﬂ'fl’l Mo'té@ea safilatel Qa{'ﬂ)B@ychg og:ﬂ%ﬁn%ipﬁng 3-7

Iomer oxy tes a group wherein th
r@%b@m@@ﬁws as defined above, and which is attached
via an oxygen atom

The term “5-or 6 membered non aromatic heterocycle” denotes rings like

morpholin, piperazin, piperidin, tetrahydropyran or tetrahydrofuran.

The term “5-or 6 membered aromatic heterocycle” denotes rings like thiophene,

imidazole, pyrazole or pyridine.

The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.



The term "cycl oal kyl " denotes a saturated carbocyclic
group, containing 3 - 7 carbon atorrB. The term "5-or

W6 20msroessed non aronatic heterocycl e” denotes PCIEP2004/005178
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i ke 25 norpholin, piperazin, piperidin,

t et rahydr opyran or tetrahydrofuﬁan The term "5-or 6
nmenbered aronmati c heterocycle denotes rings like ‘
thi ophesieared qomppands of the presensiappieatioprareisorapounds of frmula T,

" WheerBR et |4CAilokpaACt-ARhaAN es A etkralddiabbRY) forakddiple the following
enbraces, salts w th fnorgani c and organi ¢ acids, such

2SOPHSBhI oric acid, nitric acid, sulfuric acid, 30

phosphoric acid, citric acid, formc aci d, fumari c

aniodphoiiiieeé‘f-Carbok;di,c aeidé?4] ﬂ:,4§9cﬁbxi:paat&;}di—énirrtethcam-htnzothiazol—z-yl)-
ric acid, nethane-sulfonic acid,

p to tenesul fonl c acid and the like. WO 2005/000842

PEiPEERPOO4L0bSNyHS acid 67-PF dfdexepdn doytpbumethoxgfbenpethiazol-2-yl)-

pﬁrﬁﬁfént application are conpounds of formula I,

di oxepa SCri
ab&vﬁ Q?"Sﬂr?’é%a[ﬂrﬁ @oménf%ﬁr%m 3&%@5&&@ -2- S Fmethyt-urea,
-@Qfebﬁmél-l-ealﬁﬁxﬁlc(a&d -1t 44ﬂhoxepan ~6-yl-4-methoxy-
t hoxy- benzot hi azol -2-yl)- 5 ami de,

2217'12:5 yI ic acid
( 37‘(17 ][lA]I dibrepapaityled-yethbxysiehoothiazelr2-gt) Al -amthy 2- (- nethyl-piperidin-

grg@ 3-cyclohexyl -3-(7- [ 1,4]
d epan 6-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 1- net hyl -
ehi- dqua&azmgm@[ﬂ@decpmqn&qaﬂzop@m ac&%blxéﬂrhczécew g-yl-4- methoxy-

(Be;]x{zzlat}ﬁ%ég);-gxﬁpéﬂmﬁe yl - 4- et ho>7<y lo
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wherein R" and R” have the significances given above, or

20 b) reacting a compound of formula

OCH,
N
H
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S 2r—L
R o W
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the art, for exanple, by processes described bel ow,
whi ch process conpri ses a) reacPi-ng a conpound of .
forpula OCH3 )--NH2 S RI1IlI 15 with a conpound of
fU?thﬂICQH@PuédoffOFmFla to a conpound of formula OCH3 S
~-R2 R O wherein R and R2 have t he significances

gi ven above, or 20 b) reactingRa compound of fornmula
OCH3 N >--N \ S ~L RO'ﬂN’V\D2005/000842

PCT/ EP2004/ 005178 -9- with a Eorrnpund of formula R
HN\ R3 V to a conpound of fornula OCH3

to a compound of formula

lc

wherein R' and R are as defined above, L is a leaving group such as halogen, -O-phenyl or
O-lower alkyl, and R is -(CH,),-5-or 6 membered non aromatic heterocycle, optionally
substituted by one or more substituents, selected from the group consisting of lower alkyl
or —NRy, or is cycloalkyl, optionally substituted by hydroxy or lower alkyl, or is
7-oxa-bicyclo[2.2.1]hept-2-yl;

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

In Examples 1 — 56 and in the following schemes 1 - 3 the preparation of
compounds of formula I is described in more detail.

The starting materials are known compounds or may be prepared according to methods
known in the art.

Preparation of compounds of formula [

The preparation of the compound of formula Ia has been described as follows:
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Preparation of compounds of formula (XI)

The intermediate 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine of formula

5 (XI) may be prepared starting from 6-(4-methoxy-3-nitro-phenyl)-[1,4]dioxepane (X)
according to methods disclosed in W001/97786. The preparation of compounds of
formula Ia is also described in WO01/97786 and in the specific working examples. The
preparation of compounds of formulas (VIII), (IX) and (X) is described in more detail in
examples 36, 37 and 38.

10 The preparation of the intermediate of formula XVII has been described as follows:

15
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Preparation of compounds of formula (XIV)

5 The aryl bromide compound of formula (XIII) 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(diphenylphosphino)ferrocene)palladium(II) dichloromethane adduct, and an excess
of potassium acetate. The reaction is carried out at elevated temperature, preferably

10  about 80 °C, for about 2-24 hours, preferably about 2 hours. The product of formula
(XIV) is isolated by conventional means, and preferably purified by means of
chromatography or recrystallisation.

Preparation of compounds of formula (XV)

One method of preparation of compounds of formula (XV) is by treatment

15 ofa compound of formula (XIV) with a vinyl bromide, vinyl iodide or vinyl triflate
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Werhb it BONHiAtE 41 Btheky-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine of
20 formula (XVII) may be prepared starting from 2-methoxy-5-(tetrahydro-pyran-4-yl)-
phenylamine (XVI) according to methods disclosed in WO01/97786. The preparation of
compounds of formula Ib ueing the intermediate of formula (XVII) is also described in
WO001/97786.

Scheme 3
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wherein R' and R are as defined above, L is a leaving group such as halogen, -O-phenyl or
O-lower alkyl, and R® is -(CH,),~5-or 6 membered non aromatic heterocycle, optionally
substituted by one or more substituents, selected from the group consisting of lower alkyl
or —NRy, or is cycloalkyl, optionally substituted by hydroxy or lower alkyl, or is
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e

p&(lurﬁ?llng ﬁsﬁ%ﬁgré)flptsﬁgl @%@ﬁﬁéc or aromahc SmitiE m01ety In such cases the

compounds of formula I may be converted to a corresponding acid addition salt.

The conversion is accomplished by treatment with at least a stoichiometric amount of
an appropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the like, and organic acids suchas acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the
like. Typically, the free base is dissolved in an inert organic solvent such as diethyl ether,
ethyl acetate, chloroform, ethanol or methanol and the like, and the acid added in a
similar solvent. The temperature is maintained between 0 °C and 50 °C. The resulting salt

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

The acid addition salts of the basic compounds of formula I may be converted to the
corresponding free bases by treatment with at least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like.
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extraction, crystallization, co%mm chromatography,
thin-layer 10 chromat ography, .thick-1ayer

chr orfetecprenspds of fleparktiapd ttledwléqm%aﬁwﬁ%%%‘htﬁéddmn salts

| B S3stséhval &Ml rﬁﬁE@lBﬁl&’al @Eo@rﬁ&ﬂ@pd&ﬁkh@ﬁ itdfas beesfound that the
procedur.es peci f

DAOS A e e oEh I R Or B s oh LSS apg possess @ high
rffigitetunerdstht héerosiepadn atdcepier.and  exanpl es herein

bel ow. However, other equival ent separation or

i sol afyl O Néﬁ@l@rema er.
| 2O O A E S e R e ¥R preinaft
formula | maybe basic, for exarrplg in cases where the
residue R contains M‘%ﬂ@@%—%ﬁ?ﬁ%@ an aliphatic

or aromatic amne noiety. In such cases the conpounds

of f oTHah@nhn AdNBENE Q@N@&é}ﬁdr s @carabinespegiresgedhini dhinese

di t

it el ot S35 T e B SRP Ll stom. Gells were

aharamnafd) pm}aﬂewa:ew cestuifigation Hyatmegshised prd agsinfyashed by
%Ecr(%ﬁlr Qi€ T%% da VEA%H:]&JH ﬁ&?ﬁ{egpeél@ﬂ Wid ssp e‘ﬁﬁé&'m a Tris (50 mM)

ab@ﬁfer@otra‘lca;:rdgg @zmmmagl S KCh Pt Gl ngrdhl0 B s tpH 7.4)

agdugfer %afﬂeq3ﬁ? ISEE - ﬁ@iﬁlmmlgbmréathmw B¢ ] @hasuiaol 116 353; 1 nM)
mal el c aCI

rtar
Cb{n,dmg aRsqyvas B%rﬁtf: ogt H’c? Wel(lv.p Ff‘éllil‘il ﬁxeéagfas&ncensgf?dfg Pg 8f membrane
apidlein, OB hﬁ%&bﬁ’%ﬂbﬁl@ﬂﬁ?&ﬂ@SM betdaand 11l ¥ odérmsimeiddaminase in a final

S T NI ——
| a@fgtenar@m@ @ (8\d).\Gempsucls wase tdited htylo @Pﬁ@‘rtratm@? frpm 10 pM - 0.3
gf %%leaissaglmggfe d:f gmtecﬂ éﬂgﬂ caﬁ@ gnﬁ?é Ralat Peﬁﬁ t%@ldléskﬁssay plates

| vent

{ wpoinatlnte fos LheRirRt 29478 TBELTAREA DEOTS Ehiffgiten apdgben bound

r ﬁg&ﬂ%&&&nﬁﬁw usii¥ £PAdKaiET @%:O%BQMIﬁﬂBﬁUﬁ k&ulﬁér i@y, vakes were
t out of solution

S ol van
ilaalsd veme noar by bR B Royatsf fin the
| OMeygPeuofivqidied. t o the 30 corresponding free bases
by treat rrent vvlth at | east a stoichionetric equival ent
of a eof 7.5 to
nyclr o Pee Fafa SEREARds BP0 BRk MPLORIARE, Hithe rang
a@r@oﬂ?hapredmed dvenppquinds shawy 2p85P 60842
PCT/ EP2004/ 005178 -14 The conpounds of forpula | and
their p@ﬁgjgm tical @ﬁ@;l e ad@kgrh RN ts  pas
val uable p a?tgr]lgéo og!h%:&él properties. ?Spem fli cal | y&ﬁtel?
has been—found—that—the _compounds of. t he present8
i nvention a$e adehosi ne9(?ecept or |i ds and possésSs a
high |affinity towards the adehosine A2A-—+eceptor—5
The conpoungls were invegtigated in agxordance w t&7the -
test given hereinafter.

10 3.9 33 8.8
11 8.6 34 8.7
14 9.0 35 3.8

15 8.7 39 8.8




Human adenosi ne A A receptor The human adenosi ne A2A
receptor was reconbi nantly expressed in chinese

woaosstieossovary (CHO) cells using the sem i ki f®CEAP2004/005178
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.conducted in dupliicate and repeated at Iea]t WO

virus expression system Cells were harvested, washed
twi ce by centrifugation, hompgelised and agai n washed
by 10 centrifugation The final washed men
was éuspengyd inja Trigeg(50 mM bufifer containicig 120
mM NaCl, 5 nM KC1l, 2 nM CaCl2|and 10 nmv MyCl12 (pH 7. 4)
(buf fler SH -SCH-58261 (Dionisottilet a

1997, Br szharnacol 12, 353] 1 n 4 bi ndil ng assgy
was garri-edoutHn—-96-weH—plates—
2.5 ¢ of newbrane pros&in, 0)5 ng 66
Ysi-poly-1-lysing SPA beads and 0.1 U adengsine
deaminase Lph a fijnal 1g-volume of 2@ .d of buffgg A
Non- gpeci fi'C bincing was defimed usi'ng xant hi ne am ne
congerer—(XAC—2M—Conpounds were tested{at 10
concent rat2éns frljom 1088 - 0.3 nM 5AIl assays wefe

8.6

tines. Assay platles were i ncybat ed skor | hgur at 8woom
tenperature beforle centrifugation and then |bound

| i ganddetermned UsSing a PacKard Tqpcount
scintli I 1 at28n count er. 5850 vdl ues wBre 20 |cal cufdt ed
usi nga-non-1inear curve fitting program-and—Ki—vattes
cal cul at ed3gsi ng [t he @®eng- Priussof f equatijon. The pKi
val uel of conpounds of the pregent applicatijon are in
the range of 7.5 to 9.0. The preferred conmpounds show
a pKi > 8.5. Exanple No. hA2 (pKi) Exanple No. hA2
(pKi) 8 9.0 3189 98.7328.7 10 8.9 33 8.8

8. 6 34The Fompdundspfigngulg! andthg phaggagugcalp acceptablels]élts of the

2 Q%%ﬁg&g&‘l@f fgéﬂr\ggggﬂpo{f 0 !J &edlcg-éegtg .8n ik f8ridk of BRarmaceutical

gpmpamlogsﬂ' }grrgaceutlcél preparatlons can be a min%s%ergd graiy, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,

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 derivatives thereof, talc, stearic acids 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, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

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

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

other therapeutically valuable substances.



29 8.8 56 8.5 30 8.9 The conpounds of formula I and
the pharnmaceutically acceptable salts of the

woanpmuesds of fornula | can be used as nedi caneaTAP2004/005178
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e.g. in the formof pharmaceutical preparations. The
pharmaceutical preparations carm Ye adni ni stered

orallﬁg(f. . in the 5 form of tablets coated tablets,

dr ageddedifpnentasrntaipms agemporad of fsulleEor apharmagswically

e ptBNSsaltl thSidsPEIS] BBS: Betﬂk‘iﬂf‘ﬁf&ﬂaﬁ%&%‘% A5b é&ﬁ&b)ect of the present
however, also be effected rectal .

of‘n‘éelﬁlﬁﬁﬁsarstl%? prasessgar B praduciion.avhich pwnpheesb@mﬁmefone or more

| Rb&GbLARs &%ﬁhhm%ndm? ghmeﬁmﬁy QL cehQBIUCA dadsfh dRs and, if

processed with pharmaceatically inert,” 1norganic or
ordgeiFade OraPT MeFsother therspewicaliy kalnahtle sbsiamaesriniom galepidal

Dfﬁﬁﬁﬁ§&MﬂH§f

D o o R B B R eI T e

can be used for exanple, as such carriers for

t abl et8 accopdancq vitphe tnyentiphenaerounsl of frrenuel aprwalles their
c %ﬁﬂh&%m@%@&b&b@@{a&& 5 SR inSRE Lor@RdIRL P%eﬁ’@&?&@ ifffesses based
are, for exa , vegetable oils, waxes,
s Omthe allqngsiag dedeptpyiaatagonisin astiviiy stefbay Alzleelm@epéwﬁ% @’arkmson s
0 h
B T A D K R e R R 48, depression,
g éﬁtbmanél eéelsgeﬂpegse&ﬂypsmﬁ,tlmen@awzw and gipbstanee Cabuse.
i
Prrodmethor &tmé&iﬂ&s Ptz &ﬁ%e@%ﬁg&ﬂ%rgﬁa Fg 8§eﬁﬁ)éﬁ E@?llaﬁlzes, muscle

wat er,  pol yol l'ycer and t
Sulgsmte a@@pw@tysmme Bilgppies pribeanyylsants and errdispretagiive agents and

N Ahe br &fu B]%%?E tgg}lfllnﬁ}ﬁ%ﬁﬁmeg ts, sem-liquid or

l'iquid pol yols an The phar maceutica
preparatlons can, noreover, contain preservatives,

sol ub "Ilfhke H8ds® refétf&pﬂnld.{céﬁérfs 171 ﬁ@dotrileﬁg;e AGBNhE pretsent mven{uon are those,
e ifiers, e orants or an sal

g‘]fil "j’aIP§ 6 dls.? %ptg agnﬁ'lvgg%qylstgm, feF%‘F’Qfé thﬁgﬁ‘?tﬁﬁnt or
agesieation oﬂfﬁrtaﬂxdq;&édsﬁ'e dikbelers; asumpsstectivit aid Pagkinédn’s disease.
ot her therapeutically val uabl e substances. WO

2005/ ane ﬂé?agi@@ﬂ'ﬂ ﬁi&@ﬁ’éﬁl@@ﬁﬁlﬁmt& a]rﬁi Wwitidofaeset ave to be adjusted to
tal.nl.

\§ W&B’é‘ﬁ%ﬁ E%ﬂ‘ﬂ“&? eggﬂgg S?Cgtﬁaéug%ﬁ Ca§eh il? gngcasaenoé oaal administration the
t ﬂeﬁ@l@@bﬁacmis lca/n Vdre flontabioui 6101 agtoadbeat mooabg peﬁ dagfof a compound

Ven ion, as i r oc
B £ oL T ERen B BTG BheP BimifEr hcaly acceptabl
c @ﬂpﬂiéﬁﬂ)f ’KHe dadly dokage maghe/a@mipibirodn lilg le(‘ddsé yr in divided doses and,

acce bl e, aci d dd|t| alts [

o R BOBAhE APPSR it Toeird SFopaer s B BpupE kbe disated.
a galenical admnistration formtogether mnth one or

nore therapeutically i Deblet antlaics (WetrGraaglatid@nce

with the invention conpounds of formula | as well as

their ar.maceutically accept abl ts are useful in
tE%g%é§¥g%§—§r prevention of igﬁﬁéggés based on the
adenosi ne receptor antagonistiBngcti Vi 2ymgsucho@sg 500 mg
Al zhei ner' s di sease, Parkinson's

1.  Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3.  Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1

Total ' 167 167 167 831



lo di sease, neuroprotection, schizophrenia, anxiety,
pain, respiration deficits, depression, asthng,

walb@rgisazr esponses, hypoxi a, ischaem a, sei zureTamreo04/005178
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subst ance abuse. Furthernore, conpounds of the present
i nvention may be useful as sedail?ves, nuscle

rel axants, antipsychotics, antiepileptics, :
aManufastunngiresedainy car di aprot ective agents and for-
the production of correspondi ng nedi canents. 15 The
st Rrieiteks 8, i3NidUBdd O Sl e 3G HANASVAMEL h The
present invention are those, which include disorders
of- t hPrethegranuleset vB s system for exanple the

t peat pRRkhOfranReEHEHEJORiQble %Ilfn%'eﬂuﬁ:%ﬁn@.ss' ve

di sorders, neuroprotection and ParKirson's disease.
The dAddgercarndmixiogithnee miniies cPmpress onAguilihle press
course, have to be adjusted to the individua

requirements in each parthedldForeAsfiond N the case of
oral adm nistration the 20 dosage for adults can vary

from about, 0.01 ng to about 1000, ng per day of a
cgﬁgbgﬁﬂﬂgﬂﬁéeneral formula | %Eﬂ%ﬁﬂﬁﬁe cor respondi ng
anount of a pharnaceutically as Hept ablg,mgal tmd‘@geof 500 mg
The daily dosage maybe adm ni stered as single dose or

in divided dqgs angd,_ in addition, the upper |jmt

can a@@%@ngﬁgggmé’ga%en this’is fountP to be 100 500

i ndi cgygpoustzabdogg Formul ati ons¢Wet G grul ationig 25  ---

Item I ngredients ng/tablet 5 25 ng 100 ng 5 ng
13- CofmebuR '@ formula | 5 252200 500 % Lact ogg 70

Aghydmgis DTG 125 105 30 150 18. Sta-R¢ 1500 616 6 30 25
30 4. Mcrocrystalline Cellulose 30 30 30 150 5,
MagneMagnespmattepgdiel 1 1 1 Tolal 167 %67 167 831 WO °
2005/ §@p842 PCT/ EP2004/ 00517800- 17- Mguf act uopg 600
Procedure 1. Mx itens 1, 2, 3 and 4 and. granul ate

with purified water. 2. Dry the granules at 50C 3.
Pé@gﬂﬁﬁéﬂ§ﬁ§ﬁaﬁééﬁﬁhrough suitable nilling equipnent.
5 4. Add item5 and mx for three m nutes; conpress on
a1sui hakhiRmRINes snd 3 GaR Suikdl AN fRBORInLtEM

| di t / 5 5 100 500 /
rZ]g re Aldgr%te?nsrtrlgan%a5D ic’nuci r%ix forrng n?inug:g. 9 9

3.  Fill into a suitable capsule.

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

limit its scope.
Example 1

Morpholine-4-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-

amide

7-[1,4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine is first reacted with phenyl
chloroformate as described for (4-methoxy-7-phenyl-benzothiazol-2-yl)-carbamic acid
benzyl ester in W0O01/97786 and then with morpholine. Usual workup, peparative
reversed-phase HPLC and final dry-freezing afforded the title compound as light brown
powder. MS: m/e= 394(M+H").



1. Conmpound of fornmula 1 5 25 100 500 10 2. Hydrous
Lact ose 159 123 148 --- 3. Corn Starch 25 35 40 70 4.

woabas/ob@B415 10 25 5. Magnesium Stearate 1 2 2PET/E®R@k/005178
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200 200 300 600 15 Manufacturing Procedure 1. MXx

itenms 1, 2 and 3 in a sui tabl e Wixer for 30 n1nutes

2. Add |tenB 4 and and mx for 3 mnutes, 3. Fil

i Fellovang thegsnyral reaﬁbgépé exapple { §19 RBRIDGF @E%ﬁa&ml%?r% tgr{gvere
eW§H§Wés illustrate the invention but are not intended

to 20 limt its scope. Examgh@pl 2

Nbrphollne 4- carboxylic acid (7 [ 1,4]

oxe 6- nmet.ngxy zot hi

R e b S RS B O Pl a2 v
|snﬂ¢33t reacted wth phenyl 25 chlorofornate as
descri bed for

( th I

{Gile 7 [qgja&x% W)g ?%@;@%}B} @tg,%ﬂ&z% kty%ﬁm@rmfen?ﬁh@omformate

Lgruiap ireythe e ermpovrd wasrepared aplight ge Eo‘éi S: m/e=
grRM-aT): freezi ng afforded the title conmpound as

Ilght brown powder. MS: me= 394(MtH}). WO

2005/ 000842 PCT/ EP2004/ 0051@(&;&{ﬂ i Fol |l owi ng t he

general nethod of exanple 1 npounds of exanpl es

2 to 7 were prepared. Exanple 2

Pil j&2yrclodhiexad-31 (7 s 4] dioxkpan-ayl-d-methoxy-benzothiazol-2-yl)-1-methyl-urea

(7-[1, 4] di oxepan- 6-yl - 4- et hox) - benzot hi azol -2-yl)- 5

a 4- . -
d}@ggl 7Lﬁ 4(2910% 42;1[r116 ?fihtl metgeyﬁf benzothlazol 2 ylamme, phenyl chloroformate

oxy ot hi azol - 2-
cHbeisiabeRgiaeth HAIRS Hog R GeenpauRe WqStPF@aé%}nﬁj@hg &é{éﬂte powder.

pnﬁpgﬂgg4gghx{g yel |l ow powder. MS: me= 392( MrH+).
Exanpl e 3 10 1-Cycl ohexyl -3- (7- [1, 4]

di oxepan- 6-yl - 4- net hoxy- beanot hi ?ZLPI -2-yl)-1-methyl -

ea Using 7- [1,4]

di oxepan- 6-yl - 4- net hoxy- benzot hi azol - 2-yl am ne, phenyl

c iy drboymethyl-piperidine-1-carboxylic acid (7-[1,4]dioxepan- 6-yl-4-methoxy-

benzothiazol-2-yl)-amide

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine, phenyl chloroformate
and 4-hydroxymethyl-piperidine, the title compound was prepared as off-white powder.
MS: m/e= 422(M+H").

Example 5

3-(7-[1,4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-1-methyl-1-(1-methyl-
piperidin-4-yl)-urea

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine, phenyl chloroformate
and 1-methyl-4-(methylamino)piperidine, the title compound was prepared as light
brown powder. MS: m/e= 435(M+H").

Example 6

1,4-Dioxa-8-aza-spiro[4.5] decane-8-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-
benzothiazol-2-yl)-amide



and cycl ohexyl -nmet hyl am ne, the title conmpound was
prepared as |light off-white powder. NS me=

WO20(sMobsu). Exanple 4 15 PCT/EP2004/005178

10

15

20

25

4- Hydr oxymet hyl - pi peri di ne-|-carboxylic acid
(7-11, 4] di oxepan- 6-yl - 4- net hoxy19 -

benzot hi azql - 2-yl )-am de_ Usi nhg 7- [ 1, 4] )

d maalﬁﬂé- et Tsyetherz e dizel-2-Haminerherplblgrpformate
C#thc?l,@fcﬁbm-&éa—@ﬁb 145 M/edﬁxwé ﬂ[ﬁit&ﬁon\lﬂqqﬂﬁﬂiv&ls \I%Eepatétbal\s/é)ff-white
tit Cc oync pared as off-white powder. :
n?%“ég‘ifz%pwmﬁj ‘.ﬁ@@%@m e 53 (7- [ 1,4]

Di oxepan- 6-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 1- et hyl -

| - (1-nmet hyl - piperidin-4-yBxampea/ Using 7- [1, 41

di oxepan- 6-yl - 4- met hoxy- benzot hi azol - 2-yl am ne, phenyl
CElfwﬁaie,rﬁﬁ,%ﬁdh@nldc&baf}mékr&wgmq Mk rRyPL-pedthélyne,

the titl'e. conpound was ‘prepared as |ight 25 brown

p Rrethiang Y- a1 5( MrH+) . Exanpl e 6

1, 4- D oxa-8-aza-spiro [4.5] decane-8-carboxylic acid

( UsingT7- @4 ] dioxxeapasryB4 ythethoxyebérsyhiazol-2-ylamine, phenyl chloroformate

benzot hi,azal -2-yi.) - am WO 200 008 . .
P@l‘f %—éﬁé@ﬁ%ﬁ%ﬂe, alegt(ijt&c}orr]ngpoi{n%{vgaf %ﬁb%red as off-white powder. MS:
dirdsee pOS{MER}T ) 4- met hoxy- benzot hi azol - 2-yl ani ne, phenyl
chlorof ormate and 1, 4-di oxa- 8-aza-spiro[ 4, 5] decane,

the title conpound was prepafgghiss of f-white powder.
M5: nfe= 450( M+tH+). Exanple 7 5
aci d

(5-5‘%?_ g?élgégggg—h?%:e xl_ylffc: %Bgé— I},,Iflj:diox&pan-6-yl-AJc-me'thoxy—benzothiazol—
bertpikidzol - 2-yl ) -am de Using 7- [1,4]
di oxepan- 6-yl - 4- met hoxy- benzot hi azol - 2-yl am ne, phenyl

chlorefor nat e d_4:h 0L pheni di ne Lkl e e
R L T L
AcsbMerie pcid vereExeantstl @s Bescribed for N-(4-methoxy-7-phenyl-benzothiazol-2-

53;1%369&' Aifdh E@W&ﬂzﬁz{s@@wﬂ Wk, %Q%rativ_e reversed-phase HPLC and
(7-[1, 4] di oxepan-6-yl - 4- et hoxy- benzot hi azol - +
Zﬁyp.l)drg—,ﬁeg@ng afchrﬂ,qu}fhe title compound as white powder. MS: m/e= 405(M+H").

Di_ oxepan-6-yl - 4- met hoxy- benzot hj azol - 2-y| ani ne and
sFatewing thegesprbmethod of gxypRrlgll; t&se awaow@s@?]ﬁ%%%@éw 16 were
dBE®RIded for N (4- met hoxy- 7- phenyl - benzot hi azol - 2-
Example 9
N-(7-[1,4]Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-methoxy-benzamide

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 4-methoxy-benzoic
acid, the title compound was prepared as white powder. MS: m/e= 415(M+H").

Example 10
N-(7-[1,4]Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-fluoro-benzamide

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 4-fluoro-benzoic
acid, the title compound was prepared as white powder. MS: m/e= 403(M+H").

Example 11

Cyclohexanecarboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-amide



15 yl)-benzam de in W001/9786. Usual workup,
preparative reversed-phase HPLC and final dry-freezing

wahtwrodesd2t he titl e conpound as white powder. RSI/ERE®4/005178
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405(MtH+) . Fol l owi ng the general nethod of exanple 1
the compounds of exanples 9 to-3%-were prepared.

anplLe 9 20 - . .
Eﬁemgﬁl [144] diogspapatrysdynethorrsbagethizehaolamias gnd 2- yi ) - 4
- BRldHextrebaBsRNcdeid, 1Heitilg cédmplohind Jwas prepared as white powder. MS: m/e=

dé%@?ﬁ3£F6 yl - 4- met hoxy- benzot hi azol - 2-yl am ne and
Q benzoic acid, the title conpound was

prepared as white povvder. M5: nle= 415(M+H+) . Exanpl e
10 N-(7- [ 1,4] Example 12
Di oxepan 6-yl - 4- met hoxy- benzot hi azol - 2-yl ) -4-fl uoro-be

4118-yl-4-methoxy-benzothiazol-2-yl)-2-(tetrahydro- -4-yl)-
IOX}HB 6Y me Oxghg%/o blgﬁ%ot |)az(oe-m-y opyran )

aquide yor o- ben20| c aC| d, the title conmpound vvas
pr epared as white powder. MS: me= 403(MtH+). Exanple
111Tsﬂg(7 L Qhﬁ&i@ﬁgﬁ‘a&lﬁ@@(&-&m&h@@l Bier(zzthlzizbl-é]ylamme and tetrahydropyran-4-

oxegan-ﬁﬁgﬁ% net hox dgag%%; hi zoI Fr%)vl/der rﬂfgﬂ 10 407 (M+H™.

d| oxepan- 6-yl - 4- met hoxy benzot hi azol 2-yl am ne and
cycl ohexanecar boxyl i ¢ aci d, ExdepkilBl e conpound was
prepared as white powder. Ms: me= 391(M-H+). Exanpl e

1 5[' trahydro-furan-2-carboxyli d (7-[1,4]di -6-vl-4-methoxy-benzothiazol-
R )Tetzalydge-furan- 2 carhoxylic acid (7. [11dioxepan-6-yl4- methoxy bey

%’t}’ ‘Fa%lﬁdro pyran-4-yl)- acetamde Using 7- [1,41
di oxepan- 6-yl - 4- net hoxy- benzot hi azol - 2-yl am ne and

t Binglry dtzr}maﬁrnélﬁ-yyn r@&BbX}Gb@@odnaztohe Warhine agdfRpuUNd

EEbl EBR e St ?éﬁﬁﬁ’ﬁ? ftte { oS Ty b whige powder.

( ¥sS: Erﬂcaﬂ,]smﬂ\m&éb)an 6-yl - 4- met hoxy- benzot hi azol -
2-yl)-am de Using

7-[ 1, 4] di oxepan- 6-yl - 4- met haxyshenA%ot hi azol - 2-yl am ne
and (R)- tetrahydrofuran-2- cgrbg}éylic acid, the title

C 9 rrp oynd Waﬁs(? g%s%bggyhvgycfde(f 1\M1 S.loxepan-6 yml—methOXY'

SbQMOHﬁhz(ﬁ}j-ymhﬂ@deol e-4-carboxylic acid
(7 [ 1, 4] di oxepan- 6-yl - 4- met hoxy-

1ngt7hf laéﬁ 8loxepa¥1| %—yfl g:hoxy-benzothiazol-z-ylamine and 3-methyl-3H-
imidazole-4-carboxylic acid, the title compound was prepared. MS: m/e= 389(M-+H").

Example 15
N-(7-[1,4]Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-isonicotinamide

Using 7-(1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and isonicotinic acid,
the title compound was prepared. MS: m/e= 386(M-+H").

Example 16
N-(7-[1,4]Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-2-methoxy-isonicotinamide

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 2-methoxy-
isonicotinic acid, the title compound was prepared. MS: m/e= 416(M+H™M).



Using 7- [1, 4]
di oxepan- 6-yl - 4- net hoxy- benzot hi azol - 2-yl am ne and

wG-205t009d42 3H | m dazol e- 4-carboxylic acid, thePCTEP2004/005178

10
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25

conpound was prepared. MS: nie— 389(N%FH) 20 Exanpl e
15 N-(7- [ 14]

an- 6-yl - >ig) r- b nzot hi azol - ) -1 s?nl coti
ﬁrod'g ergétnqr_ {ﬂi&n@ 0 examp e 1 the compounds of examples 17 to 34 were
d?@?@ﬁén 6-yl - 4- met hoxy- benzot hi azol - 2-yl am ne and

i sonicotinic acid, the titgEmmglapeund was prepared.
MB: nie= 386(N%FH) Exanpl e 16 25

kst BBt St e TR PR A 8RR bl oot 2.

dlﬂ)@bﬁﬂu@ayl 4 rret hoxy- benzot hi azol - 2-yl am ne and
2 nmet hoxy- isonicotinic acid, the title conpound was

gng Oﬂﬁ@x ]Sig?e@ yﬂ@%%&'ﬁr)b entBHRHBRAS g@ﬂ%@ hen?fll chlor}gformate

8 "-21 Fol ng_ the general

ies-4 gkl eraw&o@/ﬁ@@e@mg%ﬁ flecompoung v preraged as off-white
pgcﬁlﬂamm/é(amwm) trans
1- (4- Hydr oxy-cycl ohexyl) - 3- (4 nethoxy 7-[1, 4] di oxepan-
6-yl - benzot hi azol -2-yl)- 5 h§§ urea Using 7-
[1, 4] dioxepan-6-y|-4-netho % t hi azol - 2-yl am ne,
phenyl chloroformate and
t (1864S)2-Oma-hydzaibiiayolof3i2. 1 Blepseaneci-carboeyliciacidd 7< dpdiorepan-6-yl-4-

solid. MS: nfe= 452( M+H+
o adﬁ%fi%hﬁ&h@&opﬁ Tnvhiae ( ) -

( glélgg Izlﬁﬁfhg}(cgqagxl g Zgﬂ)bl g g}lgy(]): szzg)thjfa]tzgfg ?r}gln%, Cllae:rﬁ?rloc oroformate
nﬁid"@l&%b@ﬁi@%@z@%@dyd@fl’t JHrptahe, tbe ltﬂtll cdmpbudd #hs prepared as off-

%? %ﬁ@r mg/e_%’ﬁ@fﬁ)ﬁ) enzot hi azol - 2-yl ami ne, phenyl

(18 4S) - 20xa- 5-aza- bi cycl o[ 2. 2. 1] heptane, the title
conpound was prepared as of Exampletl® solid. MS: mle=
422(|\/H—|+) 15 Exanple 19

'XFétHS?VPgJ)?gﬁfﬂedi Qzﬁ'bbxyclféragﬂx(yl- [154] &idk&pan-6-yl-4-methoxy-

an- 6-
benzothipzeiaryl ﬂml‘}ﬁam de USI ng 7 [1, 4]

dloxepan 6-yl - 4- met hoxy- benzot hi azol - 2-yl am ne, phenyl

cUsiap gt Fl(ﬂﬂio&epaalnﬁ-yﬂ4Ji‘ﬁéth@l§b‘b¢hz@ﬁﬁdtzd)ll—m€ylaﬁlﬁﬁ pheﬁﬂybc}ﬂoroformate

Z%gf %IH‘—& glae ig fifle compounci x%assprlei)ared as off—W%lte sOlid. MS:
m/e= 438(M+H+)

Example 20

3-[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-1-methyl-1-(1-methyl-
piperidin-4-yl)-urea

Using 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine, phenyl
chloroformate and 1-methyl-4-(methylamino)piperidine, the title compound was
prepared as white crystals (56% yield). MS: m/e= 419(M+H"), mp 152-155°C.

Example 21

trans-1-(4-Hydroxy-cyclohexyl)-3-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-
2-yl]-1-methyl-urea



3-
[ 4- Met hoxy- 7- (tetrahydro-pyran-4-yl ) - benzot hi azol - 2-yl
w-2005080d3y1 -1 - (1-net hyl - pi peridi n-4-yl) - ur eaPUSIERZ04/005178

4- et hoxy- 7- (t et r ahydr o- pyr an- 4%%” benzot hi azol - 2-yl a
m ne, phenyl 25 chloroformate a
1me yl -4- (met hyl am_no) pi peri thetltle Co

WHENg p}rMsm Tadetihydee- EW%I%YIS lb(ﬂ%rxbw%r?dy amRe, P
4&96Mfd5ﬂ'ﬂate BRd Qt%s)l-@&ﬁeth lﬁﬁmtﬁl&k}ciﬂ(ﬂﬁﬁe kitle compound was

(tirth A

2-yl]-1-nmethyl -urea WO 2005/ 000842 PCT/ EP2004/ 005178
-22 Using Example 22
4- Met hoxy- 7- (t etrahydro- pyran-4-yl)-benzot hi azol -2-yl a
5 ”szﬁ (4@?(2}% ~FAbR xzfgg(;[lﬁ%lﬁdmgﬁ%té Hro-pyran- —yl )-benzothiazol-2-

ol cyc compound 'Was
pY 'daliné Yh¥Téhite crystals, np 160 C (76 %yield).
ME: nmle= 420(M+H+), np 160 C. Exanple 22 5 cis-

16 Iziyﬁem@ Yy Ty Gbiedeayd- pwan{ﬂylb%Eﬂmhtaiol(Z-ﬂaﬁmm{ ghenyby

ben
A EL analy Lol P IBOTR, SBttad g prepared
magwehitpdedidy(70 % ikl A¥Brmt=et28Md+H "), mp 191 193 °C.
(cis)-4-nmethyl am no-cycl ohexanol, the title conpound
10 Was prepared as white soligyff e%gyi eld). M5 me=
420( MtH+) , np 191-193 C. 10 Exahple 23

IS dr ox met hyl cIohe
(S et L STl RSO - A et aro. ytand-yD)-
- BedBRidhid:olLy-Fg-1Usikthgl-urea
4- met hoxy- 7- (t et r ahydr o- pyran-4-yl)-benzot hi azol - 2-yl a

phe I | or.of.or mat e 2
(e AR ey U RS ToleRc2 0 benrashisnelr Viming. phean
CdnfpmfnﬂnaMzand 18s)pr- a‘md[}éd: as nt1eo~pmlghqxa(1@l4t}%tltle compound was
y °C.
15 L bR AP el >p§%%f’%- %@@gﬁ?ﬁt A
yl] -1- methyl-l-(tetrahydro- pyr 4-yl)-urea US|ng
4- met hoxy- 7- (t et r ahydr o- pyr &%e®p I%‘l- benzot hi azol - 2-yl a
m ne, phenyl 20 chl orof ormate and

TTBI ﬁWeﬂﬁ)ﬁ?ﬂaﬂﬂMﬂd}@dwpﬁﬁn \A%l[)%eﬁiﬂthﬁzolt-hyl]tl-hiedlyl—l -(tetrahydro-
lgd was prepared as ite solid (16 %yvyield)
¥D4‘5 ¢ MrH+), np 237-238 C. Exanple 25 3-
[4 Met hoxy- 7- (t et rahydr o- pyran-4-yl)-benzot hi azol - 2-yl
] Usihgnbnieghoxyw (teeehyalhg-ghyn-4-yl)-benzothiazol-2-ylamine, phenyl

20 chloroformate and methyl-(tetrahydro-pyran-4-yl)-amine, the title compound was
prepared as white solid (16 % yield). MS: m/e= 406(M+H"), mp 237-238 °C.

Example 25

3-[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]- 1-methyl-1-(tetrahydro-
furan-3-ylmethyl)-urea

25 Using 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine, phenyl
chloroformate and methyl-(tetrahydro-furan-3-ylmethyl)-amine, the title compound
was prepared as white crystals (80 % yield). MS: m/e= 406(M+H"), mp 185-186 °C.



furan-3-yl nethyl)-urea 25 Using

4- met hoxy- 7- (t et rahydr o- pyran-4-yl)-benzot hi azol - 2-yl a
woizoes/oopdaenyl  chl or of ormat e and PCT/EP2004/005178

nmet hyl - (t et rahydr o- f ur an- 3- ylnethyl) amne, the title

conmpound was prepared as white %Tystals (80 %yield).

MB: nle= 406( MtH+), np 185-186 C. WO 2005/ 000842

PCT/ EP2004/ 005178 - 23 Exanpf@B62¢r ac) - (exo) - 3-

[ 4- Met hoxy- 7- (t etrahydr o- pyran-4-yl)-benzot hi azol -2-y1

] (-f&e rRkd)y3-{4-MethoxB{letralymlre-Hy2a 41} b&pbtidazol-R-yil-eanethyl-1-(7-
O)f?en‘?jﬁgglo 272](]1}‘51’?%(9{9&’821 pyran-4-yl)-benzot hi azol - 2-yl a

m ne, phenyl 5 chl orof ormat e and
(Esiny 4rmethpiy 7S rdybiceyuhofisyl > bentespezcd-2yylyming, phenyl
5 t&ﬁoltdf(ngr&te Ql?&r'ﬁ?cyﬁgxeﬂ%ﬁ %Bﬁ@-ﬁf do ?52 Y\ﬂi €«2 )Yaﬁhﬁlesm@%ﬁle

2%0%{1]?(%}& ‘(Jwélyargd as wh1¥e crystals (93 % YICY S m/e= ?@(ﬁhﬁ* ), mp 197-
[ Zo0Met, hoxy- 7- (t et r ahydr o- pyran- 4-yl ) - benzot hi azol - 2-yl
]-1-methyl-I- 10 (7-oxa-bicyclo[2.2.1] hept-2-yl)-urea

Usi ng

4- met hoxy- 7- (t et rahydr o- pyra)ﬁnl12 sz benzot hi azol - 2-yl a

m ne, phenyl chl oroformate and

(emdeferder bji-MathoxaZ-fietybydpspyzanitdpberzoghiyzod k] -methyl-1-

t he dd. epared as white crystals (45
10 ﬁe"%[ bicfelp PR R ?@(Sul\r/%{m) mp 214- 216 C. 15

[ Wszﬁgkﬁ@jzg?ho;cg({— égt? { ogwgﬁlﬁs—ﬁ%ﬂf }25@%&11%%&1 b20 >a/ulnlng:e, %ﬁenyl

earetdfoagat ard Y&rﬂdo) ﬂiﬂk@ﬁ(mbcwlcyclo [2.2.1]hept-2-yl)-amine, the title

%qn{géo%ﬁ%{% rtegsgﬁre@ F‘%’f’%&%‘%@g r(lég'i %l Q)elg)e RES h/l egéﬁbﬂ\%ﬂlfk? mp 214-

1216%pr opyl - pi perazine, the title conpound was

prepared as light 20 yellow crystals (36 %yield).

M5: me= 419( MrH+), nmp 200- § g} ogxanple 29 1

, 4- Di oxa- 8-aza-spiro [4.5] decahe-8-carboxylic acid

4- et hoxy-7- (tetrahydro-pyr

E/Hscﬁ@ﬁrﬂilmvar(z@mi #?Q}%{HE aed ng@hoxv-% (tetrahydro-pyran-4-yl)-

4b$§@‘oﬂq&y0172.{f Qhfiaghydr o- pyran-4-yl)-benzot hi azol - 2-yl a
m ne, phenyl 5 chl or of or rrate and

1.4-di oxa
R A N R R %‘%ﬁﬁﬂﬁé%
434 6 Mifbrhateand 2 6i8e 0Pyl QipExang Itkee G(be compound was prepared as light
20 yellow crystals (36 % yield). MS: m/e= 419(M+H"), mp 200-204 °C.

15

Example 29

1,4-Dioxa-8-aza-spiro[4.5]decane-8-carboxylic acid [4-methoxy-7- (tetrahydro-pyran-4-
yl)-benzothiazol-2-yl}-amide ‘

Using 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine, phenyl
25 chloroformate and 1,4-dioxa-8-aza-spiro[4.5]decane, the title compound was prepared
as white crystals (53 % yield). MS: m/e= 434(M~+H"), mp 208-209 °C.

Example 30

4-Hydroxy-4-methyl-piperidine-1-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-
yl1)-benzothiazol-2-yl]-amide



4- Hydr oxy- 4- met hyl - pi peri di ne-1-carboxylic acid
[ 4- met hoxy- 7-(tetrahydro-pyran-4-

we@hdoswesrant hi azol - 2-yl ] -am de WO 2005/ 000842  PCT/EP2004/005178

PCT/ EP2004/ 005178 -24 Usi ng 4-net hoxy- 7-
(tetrahydro-pyran-4-yl) -b enzothrazol - 2-yl am ne,
phen I chI orof ormate and

4 Wﬂos@y Xfrdt (isratydpeprianteyl) teezathierd-T@apinmaheys
PERIBAEE N £E an&)flf (&ﬁd‘?/ﬁe\{ tiel téh)e coMpouiti@vas prepared as

(f%‘%@?%g@ ;a)ﬁﬂ@%g@iiﬁéﬁ%ﬁ% 98 *Car boxyl i c

acid [ 4-net hoxy-7-(tetrahydro-
pyran- 4-yl)-benzot hi azol - 2- ¥kdmpleidde Usi ng
4- met hoxy- 7- (t etrahydr o- pyran-4-yl)-benzot hi azol -2-yl a
I . -
”3“‘34%"”9%5;%*“5%&{ O TRV ety g (oo
) vgazothiazph?-aH-amidghi t e cryst al's (52 %yield).
NB m e= 390( MtH+), np 193-197 C. 10 Exanple 32

@hﬁﬂ@X?{ﬁ(t@tréﬂy@l@é-@?ﬁn%—?@%ﬁ%&hia@ola@yﬂmme, phenyl

bé]ﬁ]?{ﬁ ﬂ{fggtg |anét(§# jiﬁt%ﬁ%ad%p}&ﬁlﬂ’éﬁ wh%}ﬂ‘&?t ng, the title compound was
( pedpaeddyed mbrifeycrgstel 4(521% viel riviSt m/@sz(MwwI*ameL% 197 °C.

phenyl chl orof ormate and 2- aza bi cycl o[ 2. 2. 2] oct ane,

the title conpound was prep p30ff- 15 white
0 rr? 202(2
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cryst als (53%yield). M-H+) , np 237-239C.
nmple 33 N- [4-Meth o

( @ef%zaab*mlqiz ]aﬁtaaew}rcyrm%%%d Ky Biethyxy;7-(tetrahydro-pyran-4-yl)-

- BehidthiaddlyHyQ--pyiaan- 4-yl ) - acetani de Using
4- met hoxy- 7- (t et rahydr o- pyran-4-yl)-benzot hi azol - 2-yl a

tet d
C g sG-S Ry & gbﬁ%ﬁ%wépf? Wi eb®
( TRlo¥efoymetednd 2NMEa-hityelo[ 39.2] dvtdste), erptlemcsnmm vas prepared as off-
Fﬁ% S A AR PR BT B ez - 2.y
- 2- nor phol i n-4- yI nmet hyl - i sonicotinam de 25

2 Chl or onet hyl - Example 33
[ 4- met hoxy- 7- (tetrahydro pyran- 4-yl) - benzot hi azol - 2-yl

] N-£4-Wﬁh&§f-m@ma Hedr039Ranrd, Jflﬁb&&oﬂ’if@idl zaylmr(mmqampyran-z;-yl)-
mmol ) are heate 30 C for 30 mn.
aﬁ‘itﬁ'i“édq s then cooled to roomtenperature, treat ed
with dichloronethane (15 nl) and saturated aqueous

s dBing-orethowyal-éte(rabydrbypyrant- hol)greagethiazal-g-ybapiar ané (fetrahydro-
a%gﬁtnhzf gﬂgdt‘égﬁya?‘cﬂ%g ﬁtl@é&rﬁﬁ&ﬁrﬁfjwﬁsvﬁr‘éﬁar@ﬁ Eﬂlght yellow crystals (17 %
yield). MS: m/e= 391(M+I—I+), mp 218-220 °C.

Example 34

N-[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-2-morpholin-4-ylmethyl-

isonicotinamide

2-Chloromethyl-N-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-
isonicotinamide (300 mg, 0.72 mmol) and morpholine (2.1 ml, 25 mmol) are heated to
30 °C for 30 min. The mixture is then cooled to room temperature, treated with
dichloromethane (15 ml) and saturated aqueous sodium carbonate (15 ml), the phases
are separated and the aqueous layer extracted twice with dichloromethane. The
combined organic phases were dried over sodium sulfate and concentrated in vacuo.

Flash chromatography (silica, eluent chloroform/ethyl acetate, then



30 conbi ned organi c phases were dried over sodium

sul fate and concentrated in vacuo. Flash
wohoaaosagr aphy (silica, eluent chlorof or m et hpCT/EP2004/005178

acetate, then WO 2005/ 000842 PCT/EP2004/005178 -25

chl or of or mf met hanol ) afforded tHe title conmpound as

, : o\ _ -
\imggf_oggfi)?%llnq&gw é%%rglleg %;He[ti\{Fé comrgo%nddé(s3 %’}{E |s_glid (gB % yield). MS:
( 2niNetdooy+Er MythpmdRnadt r@t hyl ] - N- [ 4- met hoxy- 7-
(tetrahydro-pyran-4-yl)- 5

benzothiazol-2-y|]-isonicot&¥ﬁg' The title conpound
was prepared from 2-chl orone P!-Fei(:€5[4-methoxy-7-

(tetrahydro- )
pyPr HA-Methpyy-pdivleminp hmsthytl- Wi [U-edexy-ot (teteahivdeo-gran-4-vl)-

5Z%QBhHHﬁMoEZQMHﬁﬁh&ﬁhﬁﬂﬁ&%aCt the same manner as
descri bed for

N-[.4- net hoxy- 7-.(t et r ahydr0- pyran- 4-yl.) 5 othia 22z

B S P i RSB S8 iy ro

afpyeard @ gl)alseryothianol-3 9l J-Wo{i60GhaphidE djd 2-r@hd-ethflemine in exact the

457 , 93,9 s t 1az0l-2-

[ Ry P T AR Bkl prran o pengothiasol2

] #l —nggﬁmﬁm&y{@gn@pép@m@@ apd gfforded as yellow solid (60% yield).
103- 5ﬁggyﬁ51wﬁq¢@gmygﬁg5pmran-4-y|)-benzothiazol-

-ylam ne and and 2-chl oronet hyl -isonicotinic acid in

exact. the sa nner as , descr.ibed fo .
5- Py b B SR bR T rey e 4y bengoghiazol-2-y1-
diisoteqaiafiridd wés prepdred stodbs-benliatyl -deahhriryl pyramitg)-benzothiazol-

Li.ght yel |l ow | 60 %.viel.d). .Ms..me= 419( Mt
e prtseaigl ol pter i pirinig Ri St knner o
addescribed for 3-ntethyditbiophere- Bcyibosylivasichioiyl1,4] dioxepan-6-yl-4-methoxy-
b 19208 B M= A %0 5 vieldh: B95; m/e= 419(M+H™).
15 ARG 7 i AT Ol S0 5 istd) B mie= oY)
chl oroformate and 1-oxa-8-aza-spiro [4.5] decane, the
title conpound was prepared as light brown powder.
MB: m e= 448( MrH+). Exanpl e Bxpmple 36
4- Hydr oxymet hyl -4- et hyl - pi peri di ne- |-carboxylic acid
( t-Olka B fh-sPi > Pldec LreY8lcAbodBic acid (7-[1,4]dioxepan-6-yl-4-methoxy-
m?l%;gi ;be{wsgoiiﬁfg]? | -2-yl )-a%nélde Using 7- [f,4] Y
di ﬁ%ﬁ¢85§ﬂﬂhgm%§hoxy-benzothiazol-2-ylan1ne, phenyl
chlorof ormate and
20 4-Tiginlg Dy idibydpad-Grgtdiytetlpixyerandothéazol hrglaniiné,ehenyl chloroformate
CcO u . r ; . _
43;%?'%—_%%- gﬁ%(—g@%ﬁg.‘%@ecgﬁe, b Ol co%{%%d%’m%parg@as I{Eiqﬁirown

N-gomdet. MpDnésred®MeH/D- 4- met hoxy- benzot hi azol - 2-yl ) - 4
-fl uoro- 3-net hyl - benzam de

Example 37

4-Hydroxymethyl-4-methyl-piperidine-1-carboxylic acid (7-[1,4]dioxepan-6-yl-4-
25 methoxy-benzothiazol-2-yl)-amide

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine, phenyl chloroformate
and 4-hydroxymethyl-4-methyl-piperidine, the title compound was prepared as light
brown powder. MS: m/e= 436(M+H").

Example 38

30 N-(7-[1,4]Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-fluoro-3-methyl-benzamide



WD 2005/ 000842 PCT/ EP2004/ 005178 -26 Using 7- [1, 4]
di oxepan- 6-yl - 4- net hoxy- benzot hi azol - 2-yl am ne and

w@-2bdswoesaz2 3- met hyl - benzoic acid, the title coORPDERED04/005178
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was prepared in the sane manner as descried for 5-

met hyl - t hi ophene- 2-carboxylic a&td (7 [1 41

di_oxep yl - 4- met hoxy- penzot hi azol - -am
T gat

and .
oHeme owm%lréwtb@%@nzomww éflanaqz? R pfjuore-3-methyl-
EB@ifBicthﬁQ tlfe‘tﬂ'él &E@UﬁhHWas ep(117ed ih tHe #hlne manner as descrled for 5-

a oﬁ‘g&%‘ﬁo ]1 M Car}%t acﬁ%g Z[? Tclhg)%e%an 6 ?ﬁl eThe: a enzoth1azol 2-

dylpaepdaartd gylbta#ledet Tght r dvemn pow théraliSt rizey Hmﬁ\/hld—lb)n d
4-chl oronet hyl - benzoic acid, the title conmpound was

prepared in the sanme mannergas desgried for 5-
nethyl-thlophene 2 carboxyllc rd (7- [1, 41
di oxepan- 6-yl - hoxy- benzat hi azol -2 10

aﬁ&léwmqﬁbsd 18%7 1[%}&101@9@6% Pohemsthoxydenzgthie Zoﬁfvgienzamide

434(MrHE) . Exanple 40 N (7- [ 1, 4]

DUexgraf; zﬁdwxei-msiyt‘@&ueth Bérﬂb&ﬂﬁb} 2- yy:hilméan& rrdbllordimethyl-
e

1-vyl met
A A SR CHERHRAR RSB 791 P A for 5
angthyl-Bhipphersd-2-darbexyliraeidr(dd 1¢diosnspades gl 4mh<bxyrbenzothlazol -2-

L e T3 St
wor kup, preparative reversed- phase HPLC and fina

dry-freezing afforded the tFxampledfipound as Iight
brown powder. MsS: nfe= 468(M+H+). Exanple 41 20

NG P.l“H lm& b {174 inbblglibei ARz 6k 3yt 46 prtr bifkivi- 1o glneehyl-

t hi azol.- - isonicotinamde Using 7- [1,4]
d ﬁygﬁHﬂFG yI 4- et hoxy- benzot hi azol - 2-yl ani ne and
2-chl oronet hyl - isonicotinic acid, the title conpound

wasCliormaatlry - N r(7¢[igt] diaxepansiylet- nmh@gsbﬁnzgﬂme&g}-Zﬁd)-benzarmde and
SE%‘J;X 1d1}1£' P%}%E&eé?% Cakhmey! JncNa(ﬁ ﬂetﬁnZy—géph%?l 1- benzothlazol -2-yl)-4-

enzothlazo

apprrokdiag hgléqul@,ylﬂ}egmmgig in WOWNEO78¢¢ H&uaAg@( yeparatlve reversed-

?H&@ |H£PL@ar'1\& ﬁi(le?l dry- fr%ezﬂéoafforded the title compound as light brown powder.
oxepan- met hoxy-benzot hi azol -2-yl) -4- %

[ M5 mieTide é@fﬁy 1) - nethyl ani no] -nethyl }-benzani de
4Ch|oromsthy| N-(7- [ 1,4]

di oxepan- 6-yl - 4- net hoxy- benmmh'phzldl -2-yl)-benzam de
and 30 N-(2- nethoxyethyl) nethylanine were reacted as

zenyPPqDenz 2014@59%}‘1 -6x yl—4—}nreo 0 —benzgthlazol- -yb)-
}SIOnEDhyammmzam de in WDO 1/ 97786 Usual

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 2-chloromethyl-
isonicotinic acid, the title compound was prepared in the same manner as descried for 5-
methyl-thiophene-2-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-
yl)-amide and obtained as brown solid. MS: m/e= 435(M+H").

Example 42

N-(7-[1,4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-{[(2-methoxy-ethyl)-methyl-

amino]-methyl}-benzamide

4-Chloromethyl-N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-benzamide and
N-(2-methoxyethyl)-methylamine were reacted as described for N-(4-methoxy-7-
phenyl-benzothiazol-2-y1)-4-pyrrolidin-1-ylmethyl-benzamide in WO01/97786. Usual



WO 2005/ 000842 PCT/ EP2004/ 005178 - 27 wor kup,
preparative reversed-phase HPLC and final dry-freezing

weahtwrodesd2t he title conpound as |ight brown peam@P2004/005178
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M5: nfe= 486( MtH+) . Exanpl e 43
1- Met hyl - | H- pyr azol e- 4- car boxyt €~ aci d ,

7-1.1, 4] di oxepan- 6-y| - 4- net hoxy- .
b}g(ﬁgl%ﬁ)h%xaeg@;ailge Wv)a[sé Base @E%Q{nd nal dry-freezing afforded the title

7cdrbpddritl aXepaBrdvypovideravibaxye=bmasnatirtazol - 2- yl am ne
and 1-nmethyl-1H pyrazol e-4-carboxylic acid, the title

conpound was prepared in thE Sane ganner  as descri ed
for. 5-net hyl -t hi ophene- 2-carboxyl'i'c acid (7- [1, 4]

di oxepan- 6-yl - 4- met hoxy- benzot hi azol - 2-yl ) -am de and
obtM¢thpldl Hpymiroles-satbodylicvsid (7+[d-4]dvgepan-6yl-4agethoxy-
Exametgast-N-Aimidel » 4] ,
Di oxepan- 6-y1 - 4- met hoxy- benzot hi azol - 2-yl)-4- |
(et hyl - pr.api onyl - am no) - net hyl ].-benzani de Sodi.um
hyPnad- klzr%]El%alears@%?éﬁgﬁhowﬁﬁ?nyzﬁﬁvﬁoﬂ 3 a}m@eﬁnﬂdﬁ@fﬂ%lﬂ
faﬁjldlaiblé-@-&‘drbmib ia(&i@,r thptiaa ladfhﬁ@n{dlwﬁd preparedithe same manner as

0 4-chl.ar anmet -N- (7 1 .
el B e RO AR s alifat T b8l gy -Solitemethonr-
i Henzp80azud2-yll)-2rmidedn)d cdotinedes wihitessolid o Sminke=u389(Ms-H™).
heated to 55C for 3 hrs. After cooling, the m xture
was diluted wih water (5 nh)(alﬁﬁg4qxtracted twice with

e

ethyl acetate (5 m ). The conbihed organi c phases

wer ri,ed with magnesium sul phate, filtered and . )
eNa%oﬁa‘ﬂPd?X@PﬁérerﬂuWthoé‘& B%Pta&atzﬂl-}psb@pthhﬂaﬂppeeyl-amm)-
ap@tilPBénAAmidé r eezing afforded the title conpound as

white solid (23 20 ng, 42%yield). Ms: nie=

484 (.Mt . | N-(7-.[1, Al .
oot TR SR ath i mihea i 92 mma) is gdded to N-
[ (Rthydpropionaetithy (1) mbadd myrhel) afdllewedl by quﬁﬁb outetnam-d&

o ; uhoa ! b . o ]
%%]_d%%xgﬁ%@g%-ﬁg%g@g%—kgﬁz@%%@@yﬁ’ %ﬁ.&tnlﬁ'd@ %ﬂj ng; Vb }nfﬁol) an('i the
( agdemBIyRre’s hrated th§i arfobhite plier waling the miguse viysitpted wih
f ?fﬁte.%’(fﬁ ﬁilﬁ@ﬁﬂ&&%ﬁ'ctedttvgice wit? ethyl acet?t_e (5 an). IThg combtir?]e_d orgellnic phases
e m.no) - - e Xy- (- r ol ] n-4- - nz LAz .
e LGN Mo el s ST i
ppeiparaaive HPIIemet fed dphiseiddRifordnttht itidalcothippuhd eewhitgsolid (23

ﬁ}lfggﬁrl%%étlh- é::tr’lﬁﬁ%g?@?ﬁ%d%gs light brown solid. Ms:

N-(7-[1, 4] D oxepan- 6-yl - 4- net hoxy- benzot hi azol -2-yl)-2
-pyrrolidin-1-yl- isonicoti Basmgke 45
N-(7-[1,4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-2-[ (2-methoxy-ethyl)-methyl-

amino]-isonicotinamide

N-(7-[1,4) Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-bromo-isonicotinamide and N-
(2-methoxyethyl)-methylamine were reacted as described for 2-(2-methoxy-
ethylamino)-N-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-isonicotinamide in
WO03/043636. Usual workup, preparative reversed-phase HPLC and final dry-freezing
afforded the title compound as light brown solid. MS: m/e= 473(M+H").

Example 46

N-(7-[1,4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-2-pyrrolidin-1-yl-

isonicotinamide



WO 2005/ 000842 PCT/ EP2004/ 005178 - 28

N-(7-[1, 4] D oxepan-6-yl - 4- met hoxy- benzot hi azol -2-yl)-b
woaQnz/00esani cot i nam de and pyrrolidine were reaCrat2@s/005178

described for 2-(2-methoxy-ethyl am no)-N-(4-nethoxy-7-

mor phol i n- 4-yl - benzot hi azol - 2- yR§-=i soni coti nam de in

W03/ 043636. Usual workup preparative reversed- phase

Hﬂ_o”’ Shil Dipwepand-y-4- H@é}zqwdveawtg%aa@@v ebromarigonicotinamide and

@H&ﬁﬂz fere Radtb@hd ddderdMa £6:01-(Zhm MR xy ¥ tBlathdi() Mttt methoxy-7-
P BN BB G- R s dsepiseRipamiste i WPP294AGH6, ppagworkup,

n piep)atamv’e InWersed-&pMamHPL@ and fieal2lrCifteeringefitvged Mee(title compound as
[ % benzot hi azol - 2-yl) 10 '
> | ﬁgﬁﬁ’%rg%vl )r%’&glfr?n(erl Iésgg\% iz{@zoxyet hyl ) - met hyl am ne

were reacted as descrl bed for 2- {7[

(2- met hoxy- et hyl ) - met hy| - anif#erpple 4

- met hyl } - N- (4- met hoxy- 7- nor phol i n- 4-yl -

bwmmzm@kep%n% YE4-5RM B Rdthe ol-D-yWD B HREBEB6L-yimethyl-
wor Kyp, preparative reversed-phase HPLC and

fﬁ?&f‘commll %ezi ng afforded the title conpound as

light yellow solid (48%yield). M 108-111 C, Ms: nle=

49CHbIdrhethyl1S- ExdmpdiexedBn,e-(174- n[1et}1o)41]-benzoth1azol -2-y1)-

10 S%ﬁ?c%@ﬁg%@’eeatngl E I?l?%f?g %@ﬁéﬁ: ﬁkﬁf{h&e Wedereadted as described for 2-
fZHyet}lOK%chYBomeﬁhmrd@Oiﬂ@thﬁ} -mydthogye 7mqrphafin-4-yl-
dip@XLRRAz &=/ n}fl‘) QSdﬁ%ﬁﬁéﬁfn&EQH W@bB/@é%%ZWﬁQI Workup, preparative

i soni cqQti na i.ne rea

d é%V@qug-dZ&lapeolfIPbCf.P @ga],éyﬁg‘)@?ngta d thez’%ctle compound as light yellow
mebIny { iglel). Mp 108-111 °C, MS: m/e= 469(M+H+)

-nethy (4- met hoxy- 7- nDrpholln -yl -benzot hi azol - 2-

yl) isoni cotl nam de in WO03/043 Usual wor kup,
15 preparative reversed-phase %ﬁ % c? final

dry-freezing afforded the title conpound as |lig
b N [ 56 Didx¢(569%-yi-&imrhoxybengothiarolr 2gl)- W(Zm@hoxy-ethyl) -methyl-

4%%1%]%&}@(@3&%%%0)& b2 Bromo-N- (7- [ 1,4]

di oxepan- 6 enzot hi azol - 2-yl ) -isoni coti na
Usi
dlzo@élﬁﬁ?flnn%W Nt dleyrensenGat-firastBpxrberzgthisrol 2nd)-
1M1wm§ah§dh"urﬁ¥yrfblﬁnﬂﬁﬁdﬂe rdab@dtab teseribedfoo an{d(2raethoxy-ethyl)-
repared in.t ie
20 AT PR Bl S CAr OV PY & B By rp] SygeBihiaol-2-3D-
diisomégainatiidd indA’ @Qﬁk@é&%b@mzdwmhlzm Ipreaaargtiv)exaw@é-mde HPLC and

v%"%%%%%%@%f@%?ﬁ%ﬁ%ﬁ@%% gt g0 AR Mt (b kid). M 100-

107 °C, MS: m/e= 487(M+H
Example 49
25 2-Bromo-N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-isonicotinamide

Using 7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 2-bromo-
isonicotinic acid, the title compound was prepared in the same manner as descried for 5-
methyl-thiophene-2-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-
yl)-amide and obtained as off-white powder. MS: m/e= 452(M+H™).

30



-29 Exanple 50 (trans) -2- (4-Hydroxy-cyclohexyl) -N
[ 4- met hoxy- 7- (tetrahydro-pyran-4-yl)-

woensmbbb4azol - 2-yl ] -acetam de Using PCT/EP2004/005178
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4- met hoxy- 7- (t et rahydro- pyran | ) - benzot hi azol - 2-yl a
m ne and (4-hydroxy 5 cycl ohexy?%/ -acetic acid, the
title conpound was prepared in the sanme manner as
descried for N Example 50

[ 4- met hoxy-7- (tetrahydro-pyran-4-yl)-benzot hi azol - 2-yl

](tréhs) Qi(eimahysﬁy @ydlbl’f e@1)-N-[4inetiangt 2 (feBehR1I6- p;zbalame)d

a%eéu(zm ‘f@éa];a' fubi 20 T o R Al
4

(R) - Tetrahydr o- f uran- 2- car boxylic acid

[ Using ¢osthoFy7 t(@ﬂr@h@!@fp}rwﬂ&d) heydofhiatpl-2-ylamine and (4-hydroxy- -
e [

&%R{h] 59&1% 2% dr t: eel’lgi'e d6m hﬁ@was Psepg red in the same manner as descried

4-"'ne ran-4 enzot |azo -

n{oR & h%raie(chexy—l -&lehralr s, )é:e@a@tmzyl pollati f@trabxdéo—pyran-4-
tleJa@et&rﬁf&é%ﬂ%b\ﬁﬁﬁed)«fse/ﬂﬁ{eQ@ystdlls (2886 SRIB. MPINEI453E, MS: m/e=

l\&%’iM’?g%ﬁoxy 7- (tetrahydro-pyran-4-yl)-benzot hi azol -

yl1-2 15 (tetrahydro-pyran-4-yl)-acetam de and
obt ai ned as off-white soli dEx&@ple©yi el d). M 158- 161
C, MS: nfe= 363(MrH+). Exanple 52

R a0 A R b

€ -am de 20 Using
4 nmet hoxy- 7- (tetrahydro pyran-4-yl)-benzot hi azol - 2-yl a

”Uﬁﬁé 4PRethy 7C(|“ﬂétﬁih a6 ﬁﬁ-élﬂﬂﬂ-benzothlazol 2- ylamme and (R)-

2% Y%B %Ean'éﬁfuﬁ?gggl ’(dgﬁ‘? t tr;e o&ﬁéﬁu@ﬁ%«?ﬁ%ﬁ%@recﬁ“’a Yhe same

2&21&12&313 deserielBor M| e:rnétﬁ&(yh/ﬂ-}fhe}rahﬁh@npﬁrm%@yl) -benzothiazol-2-yl]-2-
P;M ﬁg-]élp Eﬂa g4 glJ]OBA%aléeaP off- y%nte solid (62 % yield). Mp 158-

ro-pyran
bbﬁifél,MSam—%irﬂl\]HH het hyI ur ea USI ng 4- net hoxy- 7-
(tetrahydro-pyran-4-yl) -b enzothiazol -2-yl am ne,
phenyl chloroformate and Example 52

N, N, N - Tri met hyl - pi peri di ne-1, 4-di am' ne, the title

R S IR R B

PeekiZ6RR4A20A5 a6ide - 30 Exanpl e 54

Using 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine, phenyl
chloroformate and 4-hydroxymethyl-piperidine, the title compound was prepared as
white crystals (87 % yield). Mp. 202-203.5 °C, MS: m/e= 406(M+H").

Example 53

1-(1-Dimethylamino-piperidin-4-yl)-3-[4-methoxy-7-(tetrahydro-pyran-4~yl)-
benzothiazol-2-yl]-1-methyl-urea

Using 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine, phenyl
chloroformate and N,N,N'-Trimethyl-piperidine-1,4-diamine, the title compound was
prepared as white crystals (77 % yield). Mp. 167-170 °C, MS: m/e= 448(M+H").



N- [ 4- Met hoxy- 7-
(tetrahydro-pyran-4-yl)-benzothi azol -2-yl] -2-

woObRedsroabsselr o- f uran-2-yl) - acetam de Using PCT/EP2004/005178
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4- met hoxy- 7- (t et r ahydr o- pyran-4-yl)-benzot hi azol - 2-yl a

m ne and (tetrahydro 5 furan-2=¥¥) -acetic acid, the

title conpound was prepared_in the sanme manner as

descried for N Example 54

[ 4- met hoxy- 7- (t et rahydr o- pyran-4-yl)-benzot hi azol - 2-yl

]N— [2-MetHoxgTy dét@aliyyii@Pyrhn-4]) -b&ﬁﬁithfﬁlzdm-&ﬂdz @btrahydeo-furan-2-yl)-
ite solid (50 %yield). M 170-174 C, M5 nife=

}Nh Exarrpl e 55 10
(exo) (+) 3-[4- Met hoxy- 7- (t etrahydr o- pyran-4-yl ) -benzo
t Hpiag dtmethpkky-74( .tq:tgqhm@id—pyr@rx-.él BXhewiathietad-ZJ damirge and (tetrahydro-

] Hﬁ@ﬁ 21Y- laée'tl 64, ﬂ'l%'tﬂg compound was ?repared in the same manner as descried
- et Toxy- tetrah %)fro pyr an- benzot hi

nf a\- ﬁmq)xy-%-megg dseTRYEa-4TY -benzothlazol 2-yl]-2 1% ?tetrahyc{ro-pyran 4-
( letmﬁdwdnd(o?ommt Hiveed selid (3 %lyhaa). Mp Y70-1PMI4S: m/e=

th conpound was prepared as racemate. Chiral
d on Chiral pak AD (eluent 20% 15 EtOH in
hept ane) afforded the first eluting isomer as white
crystals (39 %vyield). M. Et86ple88 C, MS: nife=
418(I\/H-H+) Exanpl e 56 (exo)-(-)-3-

&x%némﬂzl 'M&EIGH ﬁf@éﬂaﬁy&%t}%@f 452/919-%&%%1%{81@2? —‘12mé’ﬂhyl-1 (7-

bi tycl | kept ur ea
zgxz{gqcy@o [2.2.1]hept-2-yl)-urea
4- met hoxy 7- (tetrahydro pyr an- 4-yl ) - benzot hi azol - 2-yl a

-7chibtedgtia- E‘ﬂﬁaﬁ @ﬁd—b(eﬁﬁtﬂhmzcﬁez ’ﬂlylh?ni, phenyl
cﬁl?erﬁ‘ff %%én (e BBt lE oy TR 2 el g e

‘ocorGhouad wm(pr.éﬁhr(eé b ran¢mABIChiEL @dolutiomept Glmiedlpalf ADI( dednt 20%
\BORSER0NG it APTEE a8l B . v
Ek&ﬁré;$?e°(5M56n/(e$4|%§€Mtbk§/bhenyl) [1, 4] - di oxepan- 6- ol

(Vi) Magnesium (1.27 g, 0.053 nol), dried in an oven

for 1 hr at 75 C, was sti rrgﬂam/?]egsTHE (125 nL) in a
500 m. t hree- necked flask at lux. A crystal of

el Tors b Stz dreR et D endbtbitfofe et aethyt-1-C-

oum—bib’;';clﬁ[ml hept-2tyl)tdreaaddi tion of 10 nL of the
soI ution, the reaction initiated. After conplete WO

0 T 7 )
soI é{g% 91%}%[;](2’@@5%9’844 ﬁ?éﬁ 48g1) *b%ﬁzcﬁﬁﬁ%l d?gmﬂihé ti&i%enyl
f ehlorofprmaate Thé (gresmethyld7- -oxa-bicyclo[2.2.1]hept-2-yl)-amine, the title
compound was prepared as racemate. Chiral resolution on Chiralpak AD (eluent 20%

EtOH in heptane) afforded the second eluting isomer as white solid (29 % yield). Mp.
155-190 °C, MS: m/e= 418(M+H™).

Intermediates:
Example 57
6-(4-methoxyphenyl)-[1,4]-dioxepan-6-ol (VIII)

Magnesium (1.27 g, 0.053 mol), dried in an oven for 1 hr at 75 °C, was stirred with THF
(125 mL) in a 500 mL three-necked flask at reflux. A crystal of iodine was added followed
by a solution of 4-methoxybromobenzene in THF (50 mL), added dropwise over 15 min.
After the addition of 10 mL of the solution, the reaction initiated. After complete



grey solution was cooled to O C and a solution of
1, 4-di oxepan-6-one (prepared as described in
wOSdes0eH4) (5.08 g, 0.044 nol) in THE (25 nlL) PO@AEP2004/005178
added dropwi se. The reaction mxture was stirred at
room t enper at ure overni ght thern3évaporated. The

‘resi.due was acidified to pH=1wth IN a .
ekl @gﬂw SPﬁlt’é)tnhg‘F reastign f&g’iuﬁﬂ"?s AR ﬁ%ﬁc { e resulting
wetres sohsioadvasicobledvat @TC attt & ssluidd) SOAY-didsepietathedprepared as

Nt pat ' j cky\0 i . .
SSREEILAT B8 BN B, FRIDIR IR 68 SR Phppuie. e
getactioh mikiuge was $tirethay Focae ttraperatuex aveesighiThen eedpovated. The residue

5.1 LAG tcl&l?fﬁ%g“ég %ﬁg——c ? ggﬁ(l}él: ﬁ% gréc)ﬁ( gjdm%c‘éﬁssglﬁ? eth8€6 ¥ ) mL). The ether
W

d . _
bep g%ﬁewmmh@mﬂ} r.giried; (lespundilieredantgonceniatad tgigive 2
Ofsti Ecy(HoWR tsBIRK YREEN YT his bvhs fhrifléDds é@ﬁmﬁ‘cﬁforﬁﬁo&%‘gﬂy on silica gel

. P :

0.028 ml WZ was..added triet.hyl sil ane . .

o ehing TRt byl aspiaer i IoF BAcEr P BACHiGHY e FOGcenfat to give the
mdkgired pkbéudt€act igsd %).xt ure was allowed to stir

overni ght. The reaction was basified with K2CO3 15

solution until pH = 10. The |4 | ayer was dried

(MSHM), filtered and evaporrig%%ﬁi%%s dryness to give

the desired product as a red oil (5.84 g, 100 9.
Exadpnethogyplenyl-[Adl Winsgrana Xy o- phenyl ) - 1, 4- di oxepane

(X) A solution of 6-(4-nmethoxyphenyl)-1,4-di oxepane

( TBfsobutidh HAB(aBlethodfishea¢Bt [i101] Ao hy-6r61d6.20 400.028 mol) in CH,Cl,

e 4 PUREE Gt & A0 LBHb™ IR 26 (o7 031 o
0 Tha3Zeatibh miatiraddedlopedttd stimweenighie The rdacton whs basified with K,CO;

15 LRGBSk é €1 )%he g?éa%cglﬁ?e??ﬁig %glgg ?J?[g@@;})?ﬁlt&ed an<il g\tragorated to

(Gaution: eXotherm c). on’was conp

t Weyidsut® gustbe dsiind praducs as ¢ redpibs- 853, €04 - an
additional 1.5 hr. Water (400 nL) was added and the
reaction mxture was stirredibhgipldsgrour then solid 25
K2CB was added until pH = 10. The m xture was

extracted with ethyl acetagte (3 x. 150 nlL). The

c&ﬁ{ﬁ'i‘?i‘é 06‘?"6’3‘?'}?‘29'%7@'](54‘ Eﬂ‘eé?\?geéé), filtered and

evaporated to give a red oil (7.37 g). The crude

met exlitidn o6 (4 utettdxephdnyl)eht-utivkephmofFetdoy 0 HpBiyncd) and avgtic

Wi_t %k % Et - [
T

prottored zwl thn coppan§8) nittatq .39 0033880lgvas pledpastionwise over 2 hrs

Zzi“fﬂg Dl)temé&a@f@%é Fafained between 60-70 °C (caution: exothermic). When
- oX

10

(305 b oS} DB theHRE SR GOBEY e Ohrg 1P ] giditional 13
CORPRRG (MEBmP) fRMERIRdhh8Rhe reaction mixture was stirred for 1 hour then solid
25 G_ﬁzé&evtfag %éé{édg ﬁl%ltpli-f); RH%% lII)liSCéLliré W%L TR ewiitlpethyl acetate (3 x 150
mL). The combined organics were dried (MgSOy), filtered and evaporated to give a red
oil (7.37 g). The crude material was purified by column chromatography eluting with 20
%-30 % EtOAc-hexanes. The relevant fractions were combined and concentrated to give

the desired product as an orange oil (5.80 g, 83 %). MS: m/e= 254(M+H™.
30 Example 60

7-[1,4]Dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine (XT)



exact the sane manner as described in W01/ 97786 for
4- met hoxy- 7- phenoxy- benzot hi azol -2-yl-amne in 57 %

woizelstho¢a27 g). M. me= 281( MtH+). Exanpl e 61PET/EP2004/005178
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4- Met hoxy- 7- (t et rahydr o- pyr an- 4 Xl) benzot hi azol - 2-yl -
amne (XVil) a)
0 5-tetranme

4- Net hoxy-3:nitro-p
1T§ nge 8 FORRBMD W%e%ei% ??%al%tfa W3 &Hf‘bPhin%blé dloxepane in
( ExaeOtheaink rdenheoaraiegeribiet 10 WOSHDE7 8602 nidthoxpMBEEh

aggr?ﬁt}f R I;&%fl (a§n1tlig) 1nn‘93% ylgd % P Ig? 18 | a} 6‘0“)2%'1 &Q_{_Qf’r) 1 2 3

di chl oro( 1, 1' - bi s(di phenyl phosphi no) ferrocene) pal | adi u
m(11) dichl oronet hane adducExalpleéd 1.65 g (16.8 mmol)
pot assi um acetate. The m xture was heated at 80 C for

2 4 hviedRexy-yNedtr b9 @t oLy rhR- 4tﬁ%ﬁﬁm?i§£ﬁ12i{rleamﬁ@l@(@@1 ont o
wat er, and extracted three ' tines wth " ethyl acetate

T IR 2000, IELSS YA 0, 000 A0 A,

chromat ography (1/2 ethyl acetate/ hexane then ethyl
acet afle) stiffedsaletlon 08R3@g (5.60 mmol) 4-bromo-2-nitroanisole in 25 ml

2
2D SIS IORE 12 B 1NEN o e B BN AR 1Y e 817 o
d@chiogg@ I thisddiphedphosphino)ferrocene)palladium(Il) dichloromethane adduct
4afid1 MB Lo ¥ Andl ')gf)%sd?ﬁ‘ﬁ%t:t%ﬁesTﬁe gint’di{jé' Wasdea W8 B0 4016k 2 h and

stirred so ution )

2 then.copled dq yooan Hrapegatye wpsedzpnto AT, et firee fimes with
1et$1?11|2dcetiﬂté) mﬁ ebbinee o?g“h‘ﬂu@pl%es@v&(r& 4ried 6V@lsdpdium sulfate and
trifluoromethan

| ColohROEE: Des Fash S GnAGiteby (12 syl gcemrsipmne g eyl
82catdte} affdlréftbl g 2 dddreth680 3mjtrogtheid)-AY, Hpavetyamethyl-

n{ffﬂ?&g oilolalPé %ﬂ'oﬁ’t‘“&@:’é&? f&sﬁﬂﬁ-ﬁ\@@ﬁf/ (%g%@gt\/ﬂe;{, ggd))u

["or one hane a e ntx
at 80 C and 16.5 nt (33 0 nnDI) 2 M aqueous sodi um
hd 20 sor DhanyLird fodibydie ¥IalThe reacti on
ntxture was stlrred for 20 ntnutes at 80 C and then

cool ettotaczsut&@ RolL.aswPerf £56 gms Pauhsly 2qr4trﬁe fBrmtrafIﬂlenyl) -4,4,5,5-

R e

Cc 6;6€¢hydx@tﬂd—p|yranvmhmer fth 83 hﬂeﬂra&nnhztmiﬁhqnh’goh@éb/e@as ttigdd 580 mg

fib

SRR S et
adictlb:homy‘étahoad@mt iTthe nEgtIVE wine heajgd at@s"C( N}é@ml (33¢) mmol) 2 M
23 %édom' 's'!i"dlu%dt)arbo‘ﬁ)ite solut1o as added dro Wlse The reaction mixture was

hoxy-5-(tetra ran-4- phenyl am ne To a
Sf,tprlxed?@)r 28 m@pp’ﬁ:ﬁ ab‘}()y ) ;g(_dg%e{l ¢aol QX tﬁﬁo;n temperature, poured onto water,
4aﬁ&eﬂﬁcw‘t}ire3'tﬁﬂlds Rﬁtalpé;:g c):ta& '@he &Qnﬁ{nb& df@natptaydsarere dried
an
O PR UAE 1 EOSRTL o e DO, e et

maoetatehexae) dffierded 200 g 60 HOrd-@Omethuuy Ssnitto-phanyii3,6-dihydro-2H-

P2 A RER o B FRR SHTAR, 2o (UPRRAS100) 286 (vvar', 200

d|chIoronethane and the flltrate concentrated in

PCT/ EP2004/ 005178
To a stirred solution of 3.30 g (14.0 mmol) 4-(4-methoxy-3-nitro-phenyl)-3,6- -

dihydro-2H-pyran in 70 ml methanol and 70 ml dichloromethane was added a 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 filtrate concentrated in vacuo to afford 2.75 g (95



-33 %9 2- et hoxy-5-(tetrahydro-pyran-4-yl)-phenyl am ne
as an off-white crystalline solid., ES-M5 nfe (9:
waQes(ovbstz, 100). d) 1-Benzoyl - PCT/EP2004/005178
[ 2- met hoxy- 5- (t et rahydro- pyran- 4 yl ) -phenyl | -thiourea
To a stirred solution of 1.11 g?Y14.6 mml) amoni um
ani de in 60 acet one was added drop
?(Zleeéloamér§tetﬁ$arétfytﬂ/réﬁr4or wéleaﬂerntrrreasmﬁ @ltre%ﬁ’%aﬂme solid.

aES-M Sl aip0s§:Q08 DA-HHMWEs. A solution of 2.75 g (13.3
nerI) 2- et hoxy 5-(tetrahydro-pyran- 4-yl)- phenyl am ne
Q1 :

m nut es. The mxture vvas then cool ed to room
t enpefanstiwed ghutieniofintlog Eddi wmd) varisoirm shedsinide ig§0 ml acetone

5 awgs fddted R f‘faé?ﬁtl Eiﬁﬁm’ﬁﬂl} E‘en]zg lcghfd}ﬁderaﬂﬁ%d‘ﬁ%&urerﬁb%ted at

onbl ned organi ¢ phases %E (2 r S%gl um_sul # 3
TR oINS o SPHEOBE LS BN s MERFIY Al PRy fiyf tqtahydro-pyran-
eaRYlplaaslalied MsoanPicefodk Wavweitknbyided Bidpwigiandnhé feaction mixture

eﬁﬁg?ﬁlz%ﬁ f?tg(dtgéa ﬁgﬁﬁ%g(} ggnﬂ%t%@mnge 7 ghen cooled to room

Ateyipergrhenybdired bhicowodeam hiabonhie selwioni, thd &SavBdtheee times with

10 (%wb?%rgie(dlwrgd_ﬁ‘the %&I%%mga)or%amc a%haies We)re dﬁled omr so% Iugh sruelglte and
1eprirentyated it vasdo. Stash Fhl@mnaibgrspms( 1 Q@Y ﬁ&tﬁ!)hﬁ)xane) followed by
1t'rﬁﬁﬂ1%i%¥'1n gﬂ{egaﬂﬁ?rtl@@ %¥5 3166 @d)rla@éflef)ﬁ 3-[2- methoxy—S (tetrahydro-pyran-

p n-4-yl)-pheny thioyrea 1 n

Db hengl) s aze whlte(wfjéis M%dtl&i Bor 3 &a?ﬁhﬁ%ﬁ

net hyl ate solution and stirring continued for 1 h at

r OO0 Methdpesatietthydidipyrah -l ehead | -thiearepour ed ont o

wat er and extracted three tines wwth ethyl acetate.

The ¢ c I [ rr,S0di = }
15 it st 8o o0 BB e Se Bl Rl s S 3 2SR5 (cerabydro

Chyrens: ﬁ@?bpm;l -thiotmeh iméemamerhamol wrokdiled doopvgisq B35 vl (1.32
[ glmd[? 5B Xodunkd Vﬁ%fhgﬁlf o‘?utRM’xr Y sﬁrﬁiﬁg c&ﬁﬁﬁﬁéd ]for 1 h at room

hi our ea as a foam ES- M
1@g)perqt)1re The mixture was then poured onto water and extracted three times with

Aethbt eopaye. Thé EethbidY @FRANR) plﬁﬁles‘{vén‘b Jrib® oV bbdiaandulfdteydnd

T t t 1 .

20 F‘rglor?fgniﬁgtgél _zrgt_/cltc{uré?ﬁjaéﬁﬁhu Iag:ggrgﬂh%r(%}jlgc%%te%%f&}go c}i 90 g (81 %) [2-

hieﬂmmyéa(tbtﬂatﬁjﬁrcrnpymeet-lyb mend] Hbmuea d4se witeCoamsES-MS m/e (%):
ggﬁ%-g e 1.45 m (8.27 rmmol) hydrobronic acid

sol ut on in acetic acid) and stirring continued
for 30 mn at 80 C O 56 rr1.(7 85 rrrml)lDl\/ISOvvas t hen

further 30 mn at 80C The mxture vvasthen cooled to

r oom Tb @@?ﬁ@@%clblﬁﬁen Bﬂ@@% (B !lS’i’Hrﬁ(ol@[E Qne‘ﬁmdybﬂ'f(tetrahydro -pyran-4-yl)-
opnate soO

e
25 pheylethipeayn Rrmbadets g tﬁ%t%éo‘t WE ?ﬁ?g 2& E?%ml 8.27
aﬁﬂndilb'l BydrebidrhicagiddbyMabktiondh hestic adtdb)ynd srhtrmgtcommued for 30

Wasng L @ep apgépg-‘éﬂ&% WgﬁtﬁMsahﬁa p@ﬁ&lﬁ deedI d}gﬁtﬁs ?x?c? fir reaction

organi C ase conce
vextore girgedrfbr a firther 8¢ miniah§0 Yo ddvednistuyp was then ooled to room

temperature, poured slowly onto sodium bicarbonate solution, and ethyl acetate added.

30 The mixture was stirred for 10 minutes at room temperature and the resulting crystals
collected by filtration, washing with ethyl acetate. The mother liquor phases were
separated and the organic phase concentrated in 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-yl)-benzothiazol-2-ylamine as a white solid.

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



of crystals was collected by filtration and conbi ned
wth the first crop to afford 920 ng (49 %

WO-20051000849 - 7- (tetrahydro-pyran-4-yl) PCT/EP2004/005178
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- benzot hi azol -2-ylamne as a white solid. 35 ES-M5 nife
(% : 265 (MrH+ 100). WO 2005/ 00842 PCT/ EP2004/ 005178
-34 Cains 1. Conpounds of the general fornmula OCH3
~?--N S >R2 R O 5 wherein R is 1, 4-dioxepanyl or
tetrahydropyran-4-yl; R2 is -N(R-(CH2),,-5-0or 6
menber ed non aromati c het er oglaihe, optionally
substituted by one or nore substituents, selected from
t he groupl.c@osippundgofohe gérandrfohidgl or -NR2, or 10 is
-(CH2)R 5-0or 6 nenbered QﬂgHaronatlc het er ocycl e,
optionally substituted by iC}Q)rl OH, |ower alkyl,
| oner al koxy, or is - S
het er ocycl e, optionally
| ower al koxy, hal ogen, % ] ower @dkyl,
-CH2N(R) (CH2) 20CH3, - N( 20 - CH2- nor phol i nyl
or -CH2-pyrrolidinyl or 1% is (CH@)n cycl oal kyl,
optionally substituted by hydroxy, or is
-N(R)-cycl oal kyl , optionally substituted by hydroxy or
| whgseinal kyl , or is phenyl, optionally substituted by
| oner alkoxy hal ogen, hal ogen-1ower al kyl, | ower

a%ﬁz 14%% 51%&&&411,,& ggaran-% mor phol i ny!

5-8r menbered aromatic
5t Hd by | ower al kyl,

N(R'C(O) -1 ower alkyl,. or
sis 1 Bﬁasgoreﬁzme@bmreé r{om %?ma@%bﬁéfocmlea opkionally
2- oxasu@s%?edtﬂ % L'réirg sﬂﬂsﬁﬁ%@@ ?elec@éd frb® the group consisting of
1- oxa-8-aza-spiro decane, s -N(R)
-7- oﬂaM®rdkﬁkm—P@QQH 11 hept - 2- yI or is

2 Ezlais (CHE), %6 EnhBE A I ZBnfRit Bel¥sly Q9P RhalPeT

substltuted by -(CH,),-OH, lower alkyl, lower alkoxy, or

is -CH,),-5-or 6 membered aromatic heterocycle, optionally substituted by lower

alkyl, lower alkoxy, halogen, halogen-lower alkyl, -CH,N(R)(CH,),OCH,
-N(R)(CH,),0CH3, —CH,-morpholinyl or -CH,-pyrrolidinyl or

is (CH,)n-cycloalkyl, optionally substituted by hydroxy, or

is -N(R)-cycloalkyl, optionally substituted by hydroxy or lower alkyl, or

is phenyl, optionally substituted by lower alkoxy, halogen, halogen-lower alkyl,
lower alkyl, -CH,-pyrrolidin-1-yl, -CH,-morpholinyl, -CH,N(R)(CH2),OCH3 or
—CH,-N(R)C(O)-lower alkyl, or

is 1,4-dioxa-8-aza-spiro[4,5]decane, or

is 2-oxa-5-aza-bicyclo[2.2.1]heptane, or

is 1-oxa-8-aza-spiro[4,5]decane, or

is -N(R)-7-oxa-bicyclo[2.2.1]hept-2-yl, or
is 2-aza-bicyclo[2.2.2]decane;

R is hydrogen or lower alkyl;
n is O or 13 and

and pharmaceutically acceptable acid addition salts thereof.



and pharmaceutically acceptable acid addition salts
t hereof . WD 2005/ 000842 PCT/ EP2004/ 005178 -35 2.

woanpmoosds of the general fornmula OCH3 N H PCT/ER284/005178
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>--R2 R OI wherein RL is 1,4-dioxepanyl and 5 R2 is
“N(R) - (CH2) , , - 5 or 6 menbered ndh-aromatic
het erocyc onal | subs tut d by one or nore
substit ueht sCO "B@? gﬁ'ferfi?ﬁ?rta p consisting of
-(CH2)n OH , Iovver al kyl gCHI ovver al koxy, or is
-(CH2)ri 5-or 6 menbered fhon’aromatic het erocycl e,
optionally substituted OR)my OH, or 10 is
-N(R) - (CH2) n-5-0or 6 nent ( ptri | ¢ het er ocycl e,
optional |y substituted by ; R? | ower al koxy
or by -CH2-pyrrolidinyl, Is cygloal kyl, or is
-N(R) -cycl oal kyl, opti onaRI y substitutel by hydr oxy,
or i s phenyl, optlonally substltuted by | ower al koxy,
halho%‘_12 (CH2) nnor phol i nyl , - (CH2) npyrrol i di nyl
N(CH3) C( O -1 ower al kyI or 'S

1, 4-di oxa- 8- aza-spiro[ 4, 5]decane or is
2bea1s5[zhﬂa}xbpaxybdtmi[2 2.1 ] hept ane,

t g? ;(g S—gﬁgg)gé%{n%_yT ghﬂ G‘?Sg% on ﬁeﬁ)au?émfocygle ptlgnally

menbesddtitnead oy areadr moteatibstivagias, seleapd fromathlegroup consisting of

bst CH2 5- 6
ronbal R et e TR ekl o o Ta OO
-N(R) 1sC§(C)II~Im,I-$<-xok 6 nophb credh b1y arousicibieter @y cloyopticaadxy or

nyar o] TR PR posi cion, or

is -N(R)-(CH,),-5-or 6 membered aromatic heterocycle, optionally substituted by

lower alkyl, lower alkoxy or by —CH,-pyrrolidinyl, or

is cycloalkyl, or

is -N(R)-cycloalkyl, optionally substituted by hydroxy, or

is phenyl, optionally substituted by lower alkoxy, halogen, -(CHz),morpholinyl,
-(CHy)ypyrrolidinyl or —CH,-N{CH3)C(O)-lower alkyl, or

is 1,4-dioxa-8-aza-spiro[4,5]decane, or

is 2-oxa-5-aza-bicyclo[2.2.1]heptane, or

is 1-oxa-8-aza-spiro[4,5]decane;
or
R'  is tetrahydropyran-4-yl and

R?*  is—N(R)-(CHa)s-5-or 6 membered non aromatic heterocycle, optionally
substituted by lower alkyl, or
is -(CH,),-5-or 6 membered non aromatic heterocycle, or
is -N(R)-cycloalkyl, optionally substituted by hydroxy or lower alkyl, or
is piperidin-1-yl, substituted by hydroxy and lower alkyl in 4-position, or
is piperazin-1-yl, substituted by isopropyl in 4-position, or
is pyridine-4-yl, substituted by ~CH,-morpholinyl, or
is pyridine-4-yl, substituted by ~CH,NH(CH,),OCH3, or
is -N(R)-7-oxa-bicyclo[2.2.1]hept-2-yl, or



IS piperazin-1-yl, substituted by isopropyl in
4-position, or is pyridine-4-yl, substituted by
woChi/mouasphol i nyl, or is pyridine-4-yl, substi parat2my/005178
- CH2NH( CH2) 20CH3, or is -N(R) -7-oxa-bicyclo [2.2.
1] hept - 2- yI or WD 2005/ 000842 ~BET/ EP2004/ 005178 - 36

IS 2-0xa- LC 2.1l heptane, or is
2-aza So%aé’i??:'? 3’%1}) %é Hsetangyorj g 1
, 4- d|Qxaaﬁragﬁj@pumgo&ﬁnébrdecane R is hydrogen or

| ower 5, nis ; and and

phar nésteﬁ?ﬂ%&rﬁ = \ed &ré’;{)f‘ glqoeéa%e:l d addition salts

thereof. 3. Conmpounds of fornula | in accordance with

clRai mislhydab@neirfodr allg;1, 4- di oxepan-6-yl and R2 is as

descrlbed in claiml. 4. Conmpounds of formula | in

accord claim2, which conpounds are 10
Sn&rphéﬁaﬁé’f?%%‘}boxw ic acid (7- [1,4]

di oxepan- 6-yl - 4- net hoxy- benzot hi azol -2-yl ) - am de,

piapd phainteetiticily boxptabt: aaii alldition salts thereof.

(7-[1, 4] di oxepan- 6-yl - 4- met hoxy- benzot hi azol - 2-yl) -

am de, 1-cyclohexyl-3-(7- [ 1,4]

di oxepaGospplinds offotmoxy I heazotdanezwith 2lajrh )1, Whemsirh] is dr4-

ea; X e-|l-carboxylic acid
ki ﬁ.@é@%gn%gﬁ%F%%ebmﬁé%&f‘ ’

benzothlazol (#% am de, 3-(7- L

di oxefa O@P?Pn‘iﬁ PR 1 Hé%f@fdwaezmt slajm 2. whighogipounds are

10 | nhdrphBifheth-cpitReyliclicit (74f]){4 HiokteS-6- gl -4-methoxy-benzothiazol-2-y1)-
1, 4-.di oxa- 8-aza-spiro [4.5] decane-8-carboxylic acid

(#mife1 41 di oxepan- 6- yl - 4- met hoxy- 20
b@m;zaﬁdhnaatmhrbbxylic)acah@dﬁ, ]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-
4-%g£oxy pi peridi ne-1-carboxylic acid (7- [ 1 4]

di‘oxepan- 6- yl - 4- met hoxy- benzot hi azol - 2-yl

5-Ingic X)tl-ﬁSerHecHémepméwfmgthg@)r—benzotlnazol 2—yl) l-methyl -urea,

15 ( Zl ﬁﬂdré}hﬁiﬁ&ﬁg%I\Perﬁilﬁé—‘l‘]taﬂ]%ﬁﬁé(ya@?ﬂFPl i 3%Bhn-8-y1-4-methoxy-

dﬁ@ﬁ nhﬁﬂdj?Vbénﬁé%hoxy benzot hi azol - 2-yl ) - 4- net hoxy-b

eBZ@mldﬁ dloinlva(nzé -yl-4Iméthoxy-benzothiazol- 2-y1) 1-methyl-1-(1-methyl-piperidin-
Qﬁf% 4- met hoxy- benzot hi azol -2-yl)-4-fl uoro-be

éa &ea cyclohexanecarboxyllc aci d

( A54-dioth-B-ox espanf465 Jdkecaherfetaibosylib ecid T L4 dibxepayt§-yladrmethoxy-

20 d%’enzothiazol—Z-yl) -amide,

4-hydroxy-piperidine-1-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-
2-yl)-amide,

5-methyl-thiophene-2-carboxylic acid (7-[1, 4]dloxepan 6-yl-4-methoxy-benzothiazol-2-

yl)-amide,

25 N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-methoxy-benzamide,
N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-fluoro-benzamide,
cyclohexanecarboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-amide,
N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-2-(tetrahydro-pyran-4-yl)-
acetamide,

30  (R)-tetrahydro-furan-2-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-
2-yl)-amide,
3-methyl-3H-imidazole-4-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-
benzothiazol-2-yl)-amide,
N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-isonicotinamide,

35 N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-2-methoxy-isonicotinamide,



N-(7-[ 1, 4]

di oxepan- 6-yl - 4- net hoxy- benzot hi azol - 2-yl ) - 2- (t et rahyd
woaeywesdz4-yl ) - acetam de, 30 PCT/EP2004/005178

(R)-tetrahydro-furan-2-carboxylic acid

(7-11, 4]d| oxepan 6-yl - 4- met hoxy 3Benzot hi azol -

(o} ﬁﬁqhﬁ%ﬂ"ﬁ B2k (g b B SOERMK SOr b2 iazol-2-10)-
- drineltyl-Dkeh,7 - 1, 4]
dl( dsé(@g%dx%:y a]za4b1 %ﬂ Qéyﬂggpr‘éé%t Ica‘} oxyhc a\é{d) (7 S.[oﬂdﬁ)gcgf)arr]la&yl 4-
dlrmtblp?alﬁb@zyﬂhiﬂo ayideenzot hi azol - 2-yl ) - 2- met hoxy- i

5 Sqnﬂn%%k? @iBeﬁﬁmeVPc%@Q%fE%Qi%A@ (R4]4ibE4RA0%- 91()@ H&hoxyHenzothiazol-

35?52) h‘}/“éqfeoxy cycl ohexyl ) - 3-(4-met hoxy-7-[1, 4] di oxepan-
6'4)‘&111&6&17&{ ynNazel 1,2 did)}ﬁ ard-60R 14hiﬂe enzothlazol 2-yl)~benzamlde,
4%2,1_-?1[%@}71?26}?6012 é:ﬁlgjﬁ) lcyifgle(_% ﬁﬁ{] ane fzrmet)k(lgxy-genzothmzol-
eaz;dl hmidepl - 2-yl) -ami de,
10 ﬁ% I'[‘f) i glji |6d)’ —Qﬁfneglo ?yfééyoth Ze(%z%o ¢ égg}e}hyl-propionyl—amino)—
2 gty Idl@mldﬁ@hl or orret hyl - N-(7 [ 1,4]
din@XRPRRT % Baﬁls 4hﬂféﬁl %ﬁi@ﬂﬂ'zﬁ;& 713erﬁ{EEﬁ“fL§1-&

-rrethl-l yrazol e- 4- caf boxyl 1 ¢ aci

dllﬁs’)@é'ﬁ R3BIdE - 4- met hoxy- benzoth| azol - 2-yl)-am de 10
N(7- [ 1,4]

di oxersatnoﬁpyhn&sd’ftfbmgaﬁ beqnzotdanagwith 2aith I; Wherein R' is

s | (ti ai'ﬂy'}irop%{a%p {]Xnd RINGS zlescﬂge(fl Y claumqenzam de or N-(7-

d| oxepan- 6-yl - 4- met hoxy- benzot hi azol - 2-yl ) -2-pyrrolidi
n- | - ¢l Compomdsoififommila & in &cotdanp@mu slagh 5f whivhlcamipolinds are

Let rﬁ@%?’o SR e r ) Bl a2 et A metht-

1 pigsridgy BFd of fornula | in accordance with claim

5 trakli mu@@ﬁ)h@iﬁg -334- Iﬁé‘thﬂﬁf-mt@lraﬁydro -pyran- 4—}71?1 -benzothiazol-
(tet ah l|§)1yran 4-yl) -benzot hi‘azol - 2-yl ]
20 | &rf%?[“?'f °®i peridin-4-yl)-urea,
t ch¥lS€4-h)€C¥fodefdh)h€x§2N—C&L @hevethoky-3=(tetrahydro-pyran-4-yl)-benzothiazol-2-
(tetrahydro- pyr an-4-yl)-benzot hi azol - 20
e
}')) Hf uﬁﬁ -urea, cis-1-(4-hydroxy-cycl ohexyl)- 3-
[ 4- Gzﬁe@hb@oﬁy»@tmthﬂhwkmem} arl44nsthyxib ér{tettahydroopyran-4-yl)-
nﬂotﬁ'ﬁi(ﬂﬂ ¥1§; 1%:3‘[ u

1- -Cl'S ef/li cycl ohexyl ) - 5 met hoxy -

25 7.3- k&@p@lgmr(@et@}wﬁm—gy@p)&y )-benzothiazol- 2-y1 -methyl~1-(tetrahydro—
pyran-4-yl)-urea,
3-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-1-methyl-1-(tetrahydro-
furan-3-ylmethyl)-urea,
(rac)-(exo)-3-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl}-1-methyl-1-(7-

30 oxa-bicyclo[2.2.1]hept-2-yl)-urea,
(rac)-(endo)-3-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]-1-methyl-1-
(7-oxa-bicyclo[2.2.1]hept-2-y1)-urea,
4-isopropyl-piperazine-1-carboxylic acid [4—inethoxy-7-(tetrahydro-pyran—4-yl)-
benzothiazol-2-yl]-amide, -

35 1,4-dioxa-8-aza-spiro[4.5]decane-8-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-
y1)-benzothiazol-2-y1]-amide,
4-hydroxy-4-methyl-piperidine-1-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-



benzot hi azol -2-yl] -1-nethyl-urea, 25 3-
[ 4- met hoxy- 7- (tetrahydro-pyran-4-yl)-benzot hi azol - 2-yl

wo 20@/0ed4byl - | - (t et rahydro- pyran-4-yl)-urea, BET/EP2004/005178
[ 4- met hoxy- 7- (t et rahydr o- pyran-4-yl)-benzot hi azol - 2-yl
] -1-nethyl-1 -(tetrahydro- fur3mr3-ylnethyl) -urea,

(rac)-(exo)- 3-

[d)- hmm@xywﬂ(xlbﬂma&wdro pyran- 4-yl ) - benzot hi azol - 2-yl

1 (15 kst dxls- Jaza(—gl heptane 5-carboxylic acid [4-methoxy-7-(tetrahydro-
oxa bi ?% grgzZ $he L' | )-urea, (rac)-(endo)- 3-

[RIERRROX e ofhigs &fﬁa F”bm ran-4-yl)-benzot hi azol - 2-yl

| 2-aZa-biRidiy2:2.2] oct(aﬂexzxaﬂknxykcmd [£2n2tHdxy-7-(tetrahydro-pyran-4-y1)-

-1 sopropyl - plpera2|ne I car boxylic
> h%ei% O%E\éﬁgagﬁdxy- - (t et rahydr o- pyr an-4-y
b riAenkthaxp?-(Retydlydreapyrde-4-@5b mnzmh@zqi%ylkza@@traiwdr%wran -4-yD)-

fteélnlﬁ cane 8- carboxylic acid
OXy- tetrahydro

yN) 4@@9&)@1%17 Pymafg ﬂg—%enz_othiazol—}yl]—2-morpholin-4-ylmethyl—
Ais g&m@ymﬂerret hyI p| perl di ne-1-carboxylic acid
4- et hgx t )] o) 084
o0 LGSR AN R 2R SRR B
(E&zéﬁ)azﬁl—@a@]—ﬁeﬁxaﬁﬁnmydw o[ 2. 2. 1] hept ane- 5- carboxylic
: d N ]
agtl | S Cﬁ'X%Y cﬁ!éhe -Z\Y-‘flfi glegﬂga E)I_ ?ﬂl})d[rz pgran -4-y1)
obtmnmlmbafy&bxgdtamldam d
bé ;]}gﬁtrﬁiﬁgﬁ yl(zﬁ g&ﬂ(ﬁﬁé’ q[&rﬂﬁkmﬁ@a&d VA-hretl®oxy-7-(tetrahydro-pyran-4-yl)-

15 [ hengethi Zﬁlk‘?@tl fhydr o- pyr an- 4-yl) - benzot hi azol - 2-yl
Eléxg)' (L8 4%@&&6@ Py E@Ahfdiphpyradef phembothibkol -2-yl]-1-methyl-1-(7-
3 [%# t et m;dro pyran- 4-yl)-benzot hi azol - 2-yl
]OX*"Z B A Hhent ép’ etH§ Pt i soni coti nani de, 10 2-
[ (&oﬁ@)%ﬁ@h/&tﬁt}ﬁyﬂdﬂ&ﬂ)&ﬁb@ﬂn 44yl)-benzothiazol-2-yl]-1-methyl-1-(7-
tet bahydro- pyran-4-yl) -
b8’ﬁan§’t°ﬂ‘ﬁ%zo%71%‘ §f? [ sonl coti nam de, (trans) -2-
(4 RRMYiTa T as defined in claims 1 - 6, which
20 (4 e%ﬁ%ﬁ%e%mr?}% ‘ﬁ)g)al\‘LOE{ il R Binafa | v/ i
- poekswodwrisds Hydr oxynet hyl - pi peri di ne-1 - carboxylic
acid [ 4-nethoxy-7- (tetrahydro pyran-4-yl)- 15
benz ot hieactisig Dcopmpoungrafdermyl éxo) - (4)-3-
[ 4- Met hoxy- 7- (t et rahydr o- pyran -yl)
-benzot hi azol -2-yl] -1-net h§FH4 - (7-
oxa- bi cycl o[ 2. 2. 1] hept - 2-y ®a or
H—NH,
S

R’ I

with a compound of formula

25 O 11

to a compound of formula



(exo)-(-)-3-

[ 4- Met hoxy- 7- (tetrahydro-pyran-4-yl ) - benzot hi azol - 2-yl
“qummnmmhyl-l-(7- oxa-bicyclo [2.2.1 ] hept- 2Pgir)EP2004/005178

-urea 20 7. A process for preparjng a conmpound of

formula | as defined in clainms T 6, which process

conpri.se ound formula OCH3 N
LL‘%_TNH? Ré}{?‘ %ﬁﬁlgﬂlﬁgﬂﬁ‘%éé’ﬁa‘l?)o‘%‘? laCc' R 25
‘0O1Illl to a compound of formula OCH3 (yN>H -- S ~-R2
R O Wh)2e4%5ihgeasuporal hEfe2®0l 005178 -39 wherein R
and R2 have the significances given above, or b)
reacting a conpound of for A OCH3 N}---N \ \ SL
ROIV wth a conpound of for Ia R HNC R3 V

with a compound of formula

to a compound of formula

wherein R' and R are as defined above, L is a leaving group such as halogen, -O-phenyl or
O-lower alkyl, and R® is -(CH;),-5-or 6 membered non aromatic heterocycle, optionally

. 10 substituted by one or more substituents, selected from the group consisting of lower alkyl
or —NRy, or is cycloalkyl, optionally substituted by hydroxy or lower alkyl, or is
7-oxa-bicyclo[2.2.1}hept-2-yl;

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

15 8. A compound according to any one of claims 1 to 6, whenever prepared by a

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

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

claims 1 to 6 and pharmaceutically acceptable excipients.

10. A medicament according to claim 9 for the treatment of diseases related to the

20 adenosine receptor.

11. The use of a compound in any one of claims 1 to 6 for the treatment of diseases.



to a conmpound of formula OCCH3 NR SN "R R Os IC

wherein RL and R are as defined above, L is a |eaving
wgnroespoesseh as hal ogen, -0-phenyl or O | ower aCkgP2004/005178

and R3is -(CH2)n 5-or 6 nenbered non aromatic

het erocycl e, optionally 10 subst$%ut ed by one or nore

substituents, selected fromthe group consistjng of
| ower 12r Eg? usept a qQEpougd 1 anygRg ‘%&fWF 1 t‘bﬁtf?r&hﬁmaﬁ‘ufa“ure of
s idostesjrantdénk imgdioydenx forahe tremprenabidibeas@irelated to the adenosine Ay
7-Rxazki cyclo [2.2. 1] hept-2-yl; and if desired,
converting the conpounds obtained into
pharmaceutical |y acceptable acid addition salts. 15
8. A dénpbeiyenienrsdicrgnbaiorzdesaibedof claims 1 to 6,
whenever prepared by a process as clainmed in claim6
sor by an equival ent nethod. 9. «& nedi canent contai ni ng
one or nore conpounds as clained in any one of clains
1 to 6 and pharmaceutically acceptabl e excipients. 10.
A nmedi canent according to claim9 for the treatnent of
di seases related to the 20 adenosine receptor. 11.
The use of a conpound in any one of clains 1 to 6 for
the treatnment of di seases. WO 2005/ 000842
PCT/ EP2004/ 005178 -40 12. The use of a conpound in
any one of clains 1 to 6 for the manufacture of
correspondi ng nedi canents for the treatnment of
di seases rel ated to the adenosi ne A2A receptor. 13.
The invention as hereinbefore described. 5 '~*'~



