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WORBIOERTOR LI GANDS The present

WD 2004/ 089949 PCT/ EP2004/ 003734 7-([ 1, 4]
DI OXAN- 2- YL) - BENZOTHI AZOLE DERI VATI VE AS ADENCSI NE

conmpounds of the general formula OCH3 \>-- NS ~R2 R
Ol wherein 5 R is (RS- [ 1,4] dioxan-2-yl-, or
(R- [ 1,4] dioxan-2-yl-, or ¢(S)- [ 1,4] dioxan-2-yl-
R2 is a) -(CH)n-pyridin-2, 3 or 4-yl, unsubstituted
or substituted by - lower alkyl, - (CH2)m O I ower

mpyrrolldln é pi peridine-l-yl
unsubst ituted or subst [ tH hydr oxy, - (CH2) m

O (CHR)QCF3, - (CH2)n O (CH2) m cycl oal kyl, 15 -
(CH2)m O (CH2)0- O | ower al kyl, - (CH2)m

'Thq ftdgra iPrenkion palateoiol dinpolnyd of the general formula

(CH2) m Ot et rahydr opyran-4-yl, -

(CH2) m O (CH2) o- nor pholinyl, - di- or
tetra-hydropyran-4-yl, or 20 - azetidin-I|-yl,
unsubstituted or substit@QC&d by hal ogen, |ower al koxy

or hydroxy; or is b) - - pi peridine-|-y1,
unsubstituted or nono- \\"'%ub$tituted by -
hydr oxy, - hydroxy-| owgr allkyl/ op/ 18.11. 2003 WO
2004/ 089949 PCT/ EP2004/ yiS R

wherein
R'  is (RS)-[1,4] dioxan-2-yl-, or (R)-[1,4]dioxan-2-yl-, or (S)-[1,4]dioxan-2-yl-;

R*  isa) -(CHy)n-pyridin-2, 3 or 4-yl, unsubstituted or substituted by
- lower alkyl,
- (CH3)m-O-lower alkyl,
- (CH3)mNR’R”,
- (CHz)mmorpholinyl,
- (CHy)m-pyrrolidin-1-yl,
- (CHy)m-piperidine-1-yl, unsubstituted or substituted by hydroxy,
- (CHa2)m-O~(CHz),-CFs,
- (CHa2)x-O-(CHz)m-cycloalkyl,
- (CH)m~O-(CHa)o-O-lower alkyl,
- (CH2)m-O-(CHz)o-2-0x0-pyrrolidin-1-yl,
- (CH2)mm-O-tetrahydropyran-4-yl,
- (CH2)m-O-(CH,)o-morpholinyl,
- di- or tetra-hydropyran-4-yl, or

- azetidin-1-yl, unsubstituted or substituted by halogen, lower alkoxy or hydroxy;

or

is b) - (CHy)a-piperidine-1-yl, unsubstituted or mono- or di-substituted by
- hydroxy,
- hydroxy-lower alkyl,

Pop/18.11.2003

i nvention rel at BGT/EP2004/003734



- lower alkyl or - (CH2)m Ol ower alkyl; or is c) -
(CH2) " - phenyl, unsubstituted or nono-or di-substituted

wh004/084939 ogen, 5 - |[ower al kyl, - | ower al KOXRCDEP2004/003734
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(CH2),,-NR R"; or is d) - benzo [ 1.3] dioxol-5-yl; or

- (CH2)"-norpholinyl; or 10 - -2-

(CH2) ,-teaikry hydr opyran-4-yl; or - (CH2)n O ower
16ve ally

al kyl; @H2), , -cycl oal kyl ; or - (CH2)n

C(E)) i ﬁ-%olbwg?w?éﬁ 2-oxo-pyrrolidin-1-yl; or 15
2- oxa- - - | ycl o[ 2. 2. 1] hept ane-5-yl.; qr . -

1- ox és-"g-'gég—’-g@?cffeﬁyg HP@}%SH%%‘E -%Ql}q‘9¥ Qﬁﬁ}l%@“tué‘?fjdeR' are
i ndepepgest,! y fromeach other |ower alkyl, - (CH),,-0O

-1 ower al kyl cycl oal kyl, optionally nono- or
di-suﬁ@ﬁF@ﬁW@d by hydroxy or lower alkyl; and 20 n is
0, 1. 1&v@falldxyvomis O or 1; and ois | or 2; and to
pharmgceutical |y acceptable acid addition salts

t her e6EH20ntNRASS 8ur pri si ngly been found that the
conpounds of general fornmula | are 25 adenosi ne

receﬁg@r__ﬂ)éngan_cadjoi@pgjyt;iogalIy, th_e _corrpounds of the
presezé nventi op hlave a good affinity to the

A2A- T gPOEbegylhegh selectivity to the Al- and A3
recepng)n_teMw%ﬂ@_q%la@t es a VVI de range of o
physi 2I ?lgl cal, functions by interacting with specific
cel | ~§GFehace-loweralod . The potenti al of adenosine

recepioms), d@g]g{—g];bgrgets was first reviewed in 1982.
Adenots(i ne) ?Cz related both structurally and

met abé@Hé)ar(I:()p)rNRt%éor 30 bioactive nucl eotides

adenoschg) t1-bRhpsRBRGA-(-ATE) , adenosi ne di phosphate
(ADP), adenosine nonophosphate (AMP) and cyclic
adenostHe ABdEIEsphat e (CAMP): to the bi ocheni cal

et hyIzaéﬁarwa@gﬁefrcﬁz@dﬁﬁ%%e—-&gm} hi one (SAM; and
structurally to the WO 2004/ 089949 PCT/ EP2004/ 003734

- 1-oxa-8-aza-spiro[4.5]decane-8-yl; an

R’ and R” are independently from each other lower alkyl, -(CH,),-O-lower alkyl,

cycloalkyl, optionally mono- or di-substituted by hydroxy or lower alkyl; and
n is0,1,2 or 3;

m isOorl;and

0 islor2;
and to pharmaceutically acceptable acid addition salts thereof.

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

good affinity to the A,x-receptor and a high selectivity to the A;- and As receptors.

Adenosine modulates a wide range of physiological functions by interacting with
specific cell surface receptors. The potential of adenosine receptors as drug targets was
first reviewed in 1982. Adenosine is related both structurally and metabolically to the
bioactive nucleotides adenosine triphosphate (ATP), adenosine diphosphate (ADP),
adenosine monophosphate (AMP) and cyclic adenosine monophosphate (cAMP); to the
biochemical methylating agent S-adenosyl-L-methione (SAM); and structurally to the



-3 coenzynes NAD, FAD and coenzym A; and to RNA
Toget her adenosi ne and these related conpounds are

WO ppaensmms in the regul ation of many aspects OPCT/EP2004/003734
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cellular netabolismand in the nodul ati on of
di fferent central nervous systéh1activities The

receptores for adeposi ne have, bee i fi d as
RoBzyREs N FAD ?IECQ@;SP%W% AS dnl 1A JF%@ e 2dFe Slrnéﬁflﬁylese
QEla@dpbﬁip@uﬁds:ﬁa nhp@ktarrf:ele ﬂie&%@ulat&ﬁi oftadriyaRpats of cellular

O LS GEPLOSI Y BAGROSEOE I L1888 §EARlivities.

dependent on the receptor associated G protein. Each
of t Héheadeptesfor adapogine hawlisey plessiffedss Baehra, Azs and As receptors,

%e?ﬁ%!ir%ﬂbléﬂ ﬁﬁﬁlﬁf%@beﬂrbéﬁg Wpslée&;ﬁc%ﬁgﬂ)’z&&k%tlgﬂ 6f &RBosine

st em whi'ch uti as a second
[FeeepETs by adepgainainifipies signal Banisustien meghasisey Lhicsmeghanisms are

Ricpbeddns oh ﬂhsl ﬂétetptmcas@féﬁted @b@ot@MCEa%ﬁQ)f theeRdhsdnd fecéptor subtyps

[ ul VP, | |
Ha o Eg e e B e eyl e aes vraios ey hiphyutiises
QAMBaes sdceﬂdimeg;eﬁgbra'f‘hel Acmdasaedeptors eblipledwithABfProteins inhibit
| ﬁ\éﬁ)l(}%t‘e CY%aSC e cfﬁ? V\@[E) atcr'e%; Ee '8 cAﬁul eﬁ(}ﬁ@g ge';/el%mji%'ﬁ% and Ajp

e ac 1 on
rmchplt«as cauplofo Gmrhtepmtaad gcmmga@nﬂane@ydme; lording tmareinsrease in

RulacAM® k?év}éfgelft id BhoRRithhd BB Al Reckitdr %@ﬁﬁﬁn@ﬁlﬂ@ ﬂlé’\dchb‘atlon of
eny ateccase asoﬁftlm.llates

sphol i pas
anmsglep watq & ardmoduletion f beh nofastifm and éﬁwonr @@85?16 The A3
(s8BEp3A8 aaditing tadh shSgci@sm with H@éﬂlyfat@mhd% blodIStirhpRedses

WD iegs i) GURFR SAGC he' nammal s an

speci es. The A2A receptor (409 412 am no acids) was
cl on€bhef & onveptori(B29-328 am,noralgn:hhwagqlwm&r(pn yaraoueh sjrodiesd canine,

-liﬁl%‘l:ﬁ‘? ?atr &r%g PRIOK, b%gﬁ;% @%;aﬁ% Wﬁ bo V%S% Q%ﬁﬁﬁge fd'éﬂf?fly%glong the

rmamm pn sirgie ks EASERIPE (4057He an(sn? é@é pives cogeg frgppcanine,
3rH’c 'Pl‘&nﬁ&' gﬁﬁeaVﬁ§ afed 81086k, The mzﬁéﬁﬁﬂer (TBBQ anﬁiﬁlﬂaads@ Rk tloned from

The Are or, s s are
e g AT LA A SRR i s recptors,
r’HwAﬁfet@ltordBH Be0 emitogyidlippd sloneddesra divnen, vt ddg, fabbg and
nﬁ;abollc product of 25 ATP, diffuses fromthe cel
Fict s locally to activate adenosi ne receptors to
decrease the oxygen demand (Al) or increase the oxyge
supp! The(damnyl Aentecepsor sibtgreases rrppossa tapler complemsaiagy roles in

Saldgﬁbéfne SepRRtonbf fk @nérgﬁsdﬁp’f}s %%eanlﬁ?e #0ldha$ nREabRBE Product of

s to | ncrease anmount of .avail abl e ox
tf‘oT%. Buses een the ek andeacts eeally &0 HGAPESHeRpsRsJecPiRTS Kjdecrease the
hisygen &digdrid (AQY @B intieadeaRe 8xy@Etn Sup{ﬁ}emmﬁ‘rﬁi s@freinh’ate the balance of

|nportant f nct endo 0
pqng{grﬂ,l am)l eghstg?%ﬁtﬂlﬁ ﬁ’?g% s 1ssco increase the
| swdasmf avallhlylp okmea itotissuaadd seprotace cei]@ agamqtylamage caused by a

SR Galan e o'f§ f V@né &athe Lﬂﬁm@a{rﬁ @hioRE of J}ﬁiogenous
A g

enosi ne recep oni st
adenosine is preventlng damage during traumas such as hypoxia, ischaemia, hypotension

and seizure activity.

Furthermore, it is known that the binding of the adenosine receptor agonist to
mast cells expressing the rat As receptor resulted in increased inositol triphosphate and
intracellular calcium concentrations, which potentiated antigen induced secretion of
inflammatory mediators. Therefore, the A3 receptor plays a role in mediating asthmatic

attacks and other allergic responses.



mast cells expressing the rat A3 receptor resulted in
i ncreased inositol triphosphate and intracellular

w@ adogiogamroncent rati ons, which potenti ated antPQERP2004/003734
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i nduced secretion of 35 inflammtory nedi ators.

Therefore, the A3 receptor plays a role in medi atlng
asthmatic attacks and_ other all ergl C responses.

2004 A08UBIT iPCTLEPIOUN o3 7Hg to medalgtapanspeds of PhYsmloglcal

'B?éiﬁ ﬁﬂilz@iuh aErlgr g@&is%d%&smady&@l&@l Hﬁﬁwetars@ﬁ@iesquﬁetabohsm and
SI1 Ol Ogl Ca raln . fTuncti.on eno
BN R Vet bds Be SRR ST A LB Pigical

a@ﬁdlﬂbﬁsy Undar ¢(ﬁﬁl1tams<mlf dic[’@sdciﬂdnﬁiﬂ\dndld’eaﬂea@ﬂ av#labilitly of energy

((‘ﬁ'l?ci] %ﬁ)&x%aé ‘g%l)gcgflanad S%@lgg& gssgvg é]ileJn aC?lqu'@f, a&’en%m%e prov1des
% posiacthl mtmm&dhafckhv@gﬂuwe}maadaw&n adsnogss Fageptots

REHEQRA, \}ﬂ'g{ﬂ%%éa%%et ﬁg%.‘é} ARicRieMeABSy irfa R@Pﬁ@&f dfheurological

protecti mechanism Interacting wt
aaé ReshiaEic dissapissndh asPHERSE TR Iélomfé?ﬁtéﬁiﬁ‘?@dﬁf%l@@éﬂn?%or

H—Ilﬁftﬁ;@ﬁiﬁtd discadt) eAM@éifn'eﬂ@mhéhs@ depmmecsn, @éhlmmh@@tr gddiction An
and ychiatric djsea

ch as e
e I e S P LT G THEL FUBHE Hehacmia and
déiswras EheseAlenhetramsmitsers iieadiswatejapspemsiblerfor neural degeneration and

%cé\{l]rlﬁ ?&@l{ %Hl@‘{ ca?lses%qgh%tahjgg? @nde]aﬂt J)int'ﬁg %ﬁﬁﬁdﬁéﬂ Ta}ée adenosine A,

neur ot r arism raunas su
lagpuists whichguinaie thexceatrdl inkbitery Stects P adenosine may therefore be useful

QEHE&%&E&%E h&dnSs. ﬁﬂ%ldéhﬁ'ﬂi@f)@énypr6§§§%8@§!a.lpl:ﬁdcfg@ﬁous
neur al degenerat| on angl neuraehm & whi ch causes bi
BRHESIIVEISRREeRy INbéRiting Sptanpate Taless oA CItory eurpms gid biditing
Aleuro@tﬁpﬁm?g %ai\éﬁ@s@ﬁb dFoRis6 t{lﬁéfo@fﬁhh? Bt ubadhis bhﬁé}ﬁl}éphe agents.

ects of aden erefore us .
AdshiRe e ROl digaiv Beasdiser e 4B 150 pefia ppogtective
an ceynitirgeadiancets Sahtm\(emyaﬂtmmﬁstﬂwa therapeuiibipbiental in the
HMLAIRLPY LR %&%A AADEHAL B L RBH RN mgéagetbaﬂ@ of

nal goni sts ther
wswrpdsgengrative éispeq@ra, e-gasikole sAdenAéléﬁ dsi rﬁ@pmﬁ@a@@ﬁm@tﬁ gnodulate

shd 20k} 6f {hSaPGABXEAYC Aurd RGNS ARE sRBYE RV Jobdinated

e effective _as cogniti agn];lenhgf{g) E sl%rFSel ective AZ%d
ARVEGERISs thys pEfgidng ‘hB?tS {RTAROIOE AR RAPSOPRN SR ptoms. enosine is
tals@ aﬁiﬁﬁﬁtedhﬁl ARIThIPdt S f bb}’fdiﬁiogiéal gestesses mvolved irescdning hipnosis,
ARt 26 52BN P RGP HGn Gmphamine
antaugn np®ids, ethaindlatieotintdyeanmabineidsy lltﬁlgstqtmgtaaadenosme receptors

|
YRR g S s oy
eREolHgs, BB g@scwe&m@mraﬁﬁwms@ﬁ%u cpirsFR A Ftreatdgig abuse.

ITHRY hfa@ bR bl s IAU4ADREatRen POHYSDBIDO@keAMlioPH AT Per-activity
|nvo ved in sedation, hypnosis, schizophrenia,

%/ pai n, respiration, depression, and drug
add| ction (anphet am ne, 25 cocai ne, opi oi ds, et hanol,
ni cotAnnmpoctanhaiié foviadsjosinBin e @otiovagcwdsr systemds asre

;cexgﬁ(ﬁ}rf;{eétivet n%gﬁtle { OFcfs JFRN Gode éHgﬁﬁatﬁ%ﬂgélﬁ%ﬁgfeﬁggﬂ‘ﬁjasp@ﬁse to ischaemia

a IVQS, cle rel axan
anshgpgris, ead pmtauges:ll@%tlssmee@gmgaar@raftestraﬁmlaémegondltwnmg) By

ABHAEIRRREAS AR Stor, aREhdsthelA; @86nists WehyBRBRE: against the injury caused by
myocardial ischemia and reperfusion. The modulating influence of Asa receptors on
adrenergic function may have implications for a variety of disorders such as coronary
artery disease and heart failure. Ay, antagonists may be of therapeutic benefit in situations

in which an enhanced antiadrenergic response is desirable, such as during acute



They may al so be used in the treatnent of ADHD
(attention deficit hyper-activity disorder). 30 An

wo pansgemt rol e for adenosi ne in the cardi ovaspCI/EP2004/003734
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systemis as a cardioprotective agent. Levels of
endogenous adenosi ne increase 1%"response to i schaem a
and h%fOXIa and protect cardiac tissue during and
anyeserdigldsghemiapbelective rRIPEIIFig 3L ABYECeRISTS TRY &$0 Vehengg the

refe&RleREss oPAIRNBS R tAmBGANE SipFaveRitidulodreistmagai nst
t he |nJury caused by nyocardlal |schen1a and

repe S|on agl%p | atin %Wg ce.of ./ d]_llrle(r:e ﬁ%ﬂawe

on 3% BPsé’ﬁeefnﬁ HEEY BP By A ?If ST T on8 T or ’

\gorhetdar dltrationari@dend renat bload ﬂow ﬁhmppundﬂwlemb adtagems&ethe renal
ctls1 89£c§en£)§%é HJV? Po@n‘ﬁaﬁ:ﬂtrgga? ?k&%&w@éfﬁq&e Fﬁfthermore, adenosine As

er apeu
etmdémcﬁasl aptagdragly wap bg heefinlds phmiseatmentgrapthats aad ofberrallgngic
qgsgﬂoﬂges%ﬁ: Wh & iniRe 2APHERET U RETAHRIVIM O3iep4 - 5

cardi al |schen1a Selectlve ant agoni sts at A2a
receptors also nce.the effecti,venes
dendumEorT ded e <tp SR A Pﬁmomnﬁg?cepm for
Adempkithefoltodidggiublicatiomg: aspects of renal function,
including renin rel ease, glonerular filtration rate

d th
FenalP o8 ety S0l CLROVIIFIINN) o801 890N 2° na
pr ot ddeorgenia §aviedicingl (Fhavaisiiprée (1998b r7f B57H® A3 and/ or

A2B q%@e%ﬁéﬁsuﬁﬁsob@l ygesuBad,n the treatment of
ast hnma a d oth e@@%@ hglc res onses or and in the
54

t r earelie d?h?ﬁ ﬂﬁ@?&% *and obesity. Numerous
docunemted. ciese (1bes); e 2¢p6-2¢%8, knowl edge on adenosi ne

rece for foll bl t 10
Bi oor g@%ﬁcﬂg%ﬁz}?g@@% TR Oy y?war]g( 2398; ?a6|18?241,
Bi oorJghfieil cCCleenMe@P26)n39, IChedilEkry, 6, (1998), 707-719,
J. , 5, J. Med. Chem,
(199 Ch?}‘%p‘lgf?é[%&g@?i“ 343}23%25“(:% , (1998), 4(;',m
2126-4m 3 Physid., 376, KHd13-hbm( 1991 909) | 42, 706- 721, J.
Med. SclirhR86Asch3Bharkhbdl: 3620 375- é‘gpiozooemar m  Med.

Chem, 332, 39-41, (1999), Am J. Physiol., 276,

H111% écl@@f thd %%%nt%vehlﬁ@ﬂ Yife the BethpehundoE Fornkhal paGe] the use of
362, 375%-3 2000 20 ijects%gj t he

RECTIE s TIA E HRSUTREmg e mcaeﬂtﬂﬁ&%%ﬁéio r thpgranufacture

WFen i cantca oL Sre@fmdd o] sdasks, éMted fiLthe adenosine A, receptor, their

harnaceutically ac able salts for th ture
pmanufacture, me 1can¥.ents aseEl on a compound in accorcﬁtnce w1t£a1‘1:e 1nvent1on and

their production as well as the use of compounds of formula I in the control or
prevention of illnesses based on the modulation of the adenosine system, such as
Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, neuroprotection,
schizophrenia, anxiety, pain, respiration deficits, depression, drug addiction, such as
amphetamine, cocaine, opioids, ethanol, nicotine, cannabinoids, or against asthma,
allergic responses, hypoxia, ischaemia, seizure and substance abuse. Furthermore,
compounds of the present invention may be useﬁﬂ as sedatives, muscle relaxants,
antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents for disorders
such as coronary artery disease and heart failure. The most preferred indications in
accordance with the present invention are those, which base on the Az, receptor

antagonistic activity and which include disorders of the central nervous system, for -



of nmedi caments for the treatnment of diseases, related
to the adenosi ne A2 receptor, their manufacture,

wore@itosarent s based on a conpound i n accor danceP@i/EP20Dsen3734
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invention and their production as well as the use of

conpounds of fornula | in the t®ntrol or 25 prevention
of ilk$esses based on the | ati on of the ad&gosLne_ d
Syanplie the iepmeat onpreytiono e R SelscRigy SerRUbFRgesive disorders,

dirg @ Addctidil) Ak ERBctRonting FASIENs MBI QRS Sellia@ ADHD.
schi zophreni a, anxiety, pain, respiration deficits,

depressi o drug addi ¢tion, such as anphetam.ne,

cocaﬁ#él,sefgb?rsmd e (i HHFr,aﬂﬂﬁc offs 2 Sé%ﬂﬁﬂsﬁ_aaﬁtﬁ%% 301 anched-

@ﬂaiﬁmﬂtyl ajuprBntaidhf ﬁgﬁi Ptdftﬁé‘aﬁi‘@cﬁ‘rﬁﬁ%msbﬁb@%l@ le, methyl, ethyl,

i schgenia, Seizure and substance gbuse. Fur rnor.e,

FEORBrIHUAEE, B ufvﬁéiﬁms%gwﬁﬁ@@ﬁﬁiaaa% .ei’ﬁfgfé;%ﬂo‘g%r alkyl
6\@siay@sroufiiwith @ 4edadcitisms. anti psychotics, _

antiepileptics, anticonvul sants and cardi aprotective

agen for disorders such as .coronary, artery djsease
and hﬁ’ﬁrt?mf grai‘{&eﬁ ?def’t?éesr‘fggfmﬁ’rl@ By rF’ﬁ&P@i’f YHHE i n
accordance with the present invention are those, which
base The téhe “AlBalkel elehotes a mmagsdrﬂaﬂidc?zcliatgtd)u@, tyntaimthg 3 — 7
whi.ch include disorders of the central nervous system
fBTOORBPBH4/ 089949 PCT/ EP2004/ 003734 -6 exanpl e t he
treatment or prevention of Al zheiner's disease,
cert aihe teleprlowsd allkox' §@icdarasgroussivhigretididhie atkiybresidues is as defined
%%ﬁrogigtﬁp i.on_ and Rarkinson'§ di sease as well as

s> ad WhiGhdS pEacBEd, ViapR QXYEEP A ower  al kyl " denotes a
saturated straight- or branched- chain al kyl group
cont diheitergn Tphammacdudicllycacdpoabledoihaddifiar sabx'aempbraces salts with

net hyl., ethyl .5 0 i Sppr, |, .n-butyl., i7butyl.

SR 253 StgapinacBbh as bRERE Al Al Kb
gthosiisorizraeidy tiotipscidyifordmit acid Afuomrianidamalek. acih ecdtiemoid, succinic
"hal pgen" denotes chl.ori.ne,.,iodine, fluorin .

SFER RN $1E Pefine SyBTSrag F R iR sralnE e e
carbocyclic group, containing 3 - 7 carbon atons. 10

The tPeeferréd oovapodds@f fornadnbires a group wherein the

al kyl residues is as defined above, and which is

attached via an oxygen atg Ry The term

"“pharmaceutical ly acceptaple® acid addition salts"”
enbraces salts with ingrganip anH organi ¢ acids, such
as hydrochloric acid, n ayidy sul furic acid,
phosphoric acid, citric~Nagkthof ormyc id, fumaric
acid, maleic acid, acetic acig, SS%ETﬁfc 15 acid,
tartaric acid, methane-sw®'fonic abid,

p-tol uenesul fonic acid and the |ike. &referred

conmpounds of fornmula | are OCH3 S /- RZ
wherein

R'  is (RS)-[1,4]dioxan-2-yl-, or (R)-[1,4]dioxan-2-yl-, or (S)-[1,4]dioxan-2-yl-;

R*  isa)-(CHy),-pyridin-2, 3 or 4-yl, unsubstituted or substituted by
- lower alkyl,
- (CH3)m-O-lower alkyl,
- (CH2)mNR'R”,
- (CHz)mmorpholinyl,
- (CH3)m-pyrrolidin-1-yl, :
- (CHy)m-piperidine-1-yl, unsubstituted or substituted by hydroxy,



O wherein RLis (RS- [ 1,4] dioxan-2-yl-, or (R)- [
1,4] dioxan-2-yl-, or (S)- [ 1,4] dioxan-2-yl-; 20 R2

WO 200a)p899¢9CH2) " - pyri din-2, 3 or 4-yl, unsubsti t RCEEPIN/003734
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substituted by - lower alkyl, - (CH2)m O | ower al kyl,
- (CH2) M\R R', - (CH2) mmor phol-i’7nyl, 25 -

(CH2) mpyrrolidin-l-yl, - (CH2)m piperidine-I-yl,
unsub&Ci)ut@dCh)sUBst i t ut ed by hydroxy, WO

2004 4 3734 -7- - (CH2
&@ﬁ%&%%@&é@%@p CH2)m cycl (()al kgllm - (CH2) m
o ( CHOO 2 )o-D et ) aOKlpiver alky CH2) m

Ot eCHféﬁf)g‘r i a%z -%—%&F%ﬂo&%&- y E()}(CI(—|2C;_%) m)r phol i nyl ,

- (@Eiz)tne@ftatrﬁ%@r@p'yitraﬁ-y yl, or - azetidin-Il-yl,

unsub S d by hal o | k
or by QAR LRSI Y D), T00ET, ) Py ST

unsubdt-lotrmttmﬂhyﬂromn-A Yrordi - substituted by -

R 2y gty i

unsubstituted or nono-or di-substituted by - haI ogen,
- lower alkyl, - lower alkoxy or - (CH2)n NRR'; or 20
Ims;r g soq)i—gge/l%%aéipéﬁ(ﬁhe-q Lﬂﬁﬁlsﬁﬁs’tﬁﬁﬁed OF monol GHéi fibstituted by
- hydroxy,
- hydroxy-lower alkyl,
- lower alkyl or

- (CH2)m-O-lower alkyl; or

is ¢) - (CH,)a-phenyl, unsubstituted or mono-or di-substituted by
- halogen,

- lower alkyl,

- lower alkoxy or

- (CH2),-NR’R”; or

is d) — benzo|1.3]dioxol-5-yl; or

- (CHa)p-morpholinyl; or

- (CHy)y-tetrahydropyran-4-yl; or

- (CH_y)y-O-lower alkyl; or

- (CH3)p-cycloalkyl; or

- (CH3),-C(O)-NR’R”; or

- (CH3),-2-0x0-pyrrolidin-1-yl; or

- (CH,),NR’R”; or

- 2-oxa-5-aza-bicyclo[2.2.1]heptane-5-yl; or

- 1-oxa-8-aza-spiro[4.5]decane-8-yl; and

R’ and R” are independently from each other lower alkyl, -(CH;)o-O-lower alkyl,
cycloalkyl, optionally substituted by hydroxy; and

n is0, 1,2 or 3;

m isOorl;and
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or - (CH2)"NR R'; or -

2- oxa- 5-aza- bi cycl o 2. 2. 1] heptdhe-5-yl; or -
1-oxa-8-aza-spiro [4.5] decane-8-yl; and 30 R and R’
#& e ilhbepdndently from each ot her | over al kyl,

- (CHzha Qahﬁy&ﬁu@awx&oeptasbégkﬂ@hhﬁion s9R¢ ihepak| y _
substltuted by hydroxy; and nis O, 1, 2 or 3; mis O

200 PCT/ EP2004/ 003734 |
R e e R S e
S'ﬂidranﬂ?ﬁ ¢y sabitituted e { €y yddimpoyh cderrin tHeasubstsens are selected
sucbs { |Pt$%n%§ E:S"r(s n‘g%y rrﬁ(%ﬁly?fmgrﬁflmﬂ val%et1d1mey%le3 BubR-LRtidin- 1-yl,

Sutpsthogreattslinreylskeh Eﬁv@m@tlﬂmm pe-Qr(6irh) xcwamtholinylgfor
cégcaﬁﬁgfehc}{ol: foHWr%RHlﬁMhds .azetidin-1-yl,
In

azeti azetidin

Lo i betanc-H et i BBy oo HBr GGTT pomicogpamide
egnNL (g- [t ugdiod - Qmagn@map;ebac@thlézbl INAY-Z-mbrpholdg-4-yl-
di oxan- 2- yl - 4- met hoxy- benzot hi azol - 2-yl ) - 2- met hyl -i son
IRBEE S (H)-N(7-[ 1,4]
di+Ox2aaredipt -4 Net7h d)eg}dlb&atrz-@fyﬂﬂmnetﬂlozy—jvbr)zoﬂaimﬂﬁhﬂ)-i n- 4

Q/A éogmafh?@é coti nam de, (+)-2-azetidin- N-(7 [

f 2-yl - 4- met hoxy- benzot hi azol

($OAV-€BH1 Abtoxe; 2-pld-methqypbenzathiazol-2- l) 2- (g/ fluoro-azetidin- 1-yl)-
qgcgﬁaﬁmgnﬂae4 nmet hoxy- benzothl azoI 2-yl)-2-(3-fluoro-a
i soni cot j

; #I( ] Eﬁla’}aar%xlaﬁ e q%?qh&zgﬂ BER(meshaxy 2zgtidin-1-y1)-
-1201(1&:tﬁﬁhh@§y azetidin-| -yI Y- isonicotinan de,

A AL Rl Wt R abisrob2yly > 6 P pstitin1D-

am:eﬁccﬂmarﬂldegﬁ )- isonicotinamde or (+)-N(7- [1, 4]
9—)3@—'@7 ﬁl 311 dl&fﬁ-pplﬁn&ﬁ@%é&%ﬂml%)ﬁ))z £ morpholin-4-yl-ethoxy)-

1son1cot1nam1de

Preferred compounds of the present invention are further compounds of formula I,
wherein R? is substituted -(CH,),-pyridin-3-yl, substituted by methoxy, for example the
following compound:
(+)-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-5-methoxy-nicotinamide.

Preferred compounds of the present invention are further compounds of formulal,

wherein R? is substituted -(CH,),-pyridin-2-yl.

Preferred compounds of the present invention are further compounds of formula I,
wherein R? is unsubstituted -(CH,),-pyridin-2, 3 or 4-yl.

A preferred group of compounds is further those, wherein R is mono-or di-
substituted -(CH,),-phenyl, wherein the substituents are selected from the groups,
consisting of fluoro, mono- or di-methoxy or methyl, for example the following
compounds:
(+)-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-4-fluoro-benzamide,
(+)-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-4-methoxy-benzamide,



20 isonicotinam de. Preferred conpounds of the present
invention are further conpounds of fornmula |, wherein
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met hoxy, for exanple the follow ng conmpound:
(#)-N-(7- [1,41 -9-

dj oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 5- net hoxy-ni c

o) i¥ntY d b4 digxanr &b A raethenrhroagptazel 2 tyHet pretkdrienzamide or

| (Y (7.9 0,4 PdiExAnUz 18 Im SBEBOBRES thdzol- 0y IS -@ndthoxph@ &hide.
R2 is substitut ed-k/-(CI-|2)n -pyridi n-2-yy:['}..'l Preferred

conmpounds of, t he esent i.nventjon,are furt . .
conpobRiCertid iR B Foung s B e Sies il L papbgtated
-{(CH2),rpheyyli din-2, 3 or 4-yl. A preferred group of
compounds is further those, wherein R2 i s nono-or di-

30 su ' = " i i1 18 le th.
substl%}?%t}é%;gsl' gfag\rrrgég ei %c%fg\d %Jf}%{%lrﬁ%gglrdg%%gg v gonsr g)trieﬁegl;mp e
oformpaydtlo, nono- or di-nethoxy or nethyl, for exanple

t 19-HeRhd [28] dMiBx016-BIRPHEEBE adid | 7- N4 @iodan -l 4-methoxy-benzothiazol-2-
d(lhgxan& 2[ ywl] - 4- met hoxy- benzot ¥1i z[;tzo]l -2-yl )?]]4-1- fl uorxg- benz
aff-efIde (1) -N-(7- [ 1,4]

di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 4- met hoxy- ben

zanm denoth® 2efrkd 8aswdf RET -EEHR4n00disEHYl, - 9

e G N 2 QRO S PERh Al V1)
H(GRah- O NE it HoRymBepmoptralidn-12vly {(CEa)AB Roxy - ben

Z—@fﬂﬂes-azaebigy‘&(f [szflﬁﬁelﬂﬁr%-lﬁyp(_ﬁr 4 ocs}aaoslafiassﬂh% [&.BI&eBﬁ{e-S-yl.
those, wherein R2 is unsubstituted -(CH2)ri phenyl. 5

Qin 8; &%egﬁ‘éﬁ%ggéwr ed ’ lg{dg BP @F’g}f H‘E Iéqln%ﬁé Qne Bg%e A% o&ﬁ%ﬁi%lb? ]acceptable salts

-dae iz @répaiedy wletbnods endwiciarthexyt] foe examhsle,(bf-Hrbcess} described below,
Loxan: 2-yl - 4- hoxy- benzot hi azol - 2- yl)-am de.

g‘vnlgflﬁgrr()%%s\ré(écf)rél ?%%f group of R2 is -(CH2)n norpholinyl,

io -(CH2)n tetrahydropyran-4-yl, -(CH2)n-O 1| ower

al kyla) reachi®y acaypdwu diyformula( CH2)n C(O) -NR R',

(CH2) n- 2- oxo-pyrrolidin-I-yl, -(CH)nNNR R,

- 2- oxa- 5- aza- bi cycl o[ 2. 2. $FHept ane-5-yl or

-1- oxa- 8-aza-spiro[ 4. 5] decanen 8-yl . The present

conpounds of fornmula I he-FNighar maceut i cal |y

acceptable salts can beyffepared by nmet hods known in

the art, for exanple, by pftocesses d&cribed bel ow,

15 whi ch process conprises a) reacting a conpound of

formul a
with a compound of formula

CIC(O)R* / base (6)
or with a compound of formula
HOC(O)R* / HATU /base (7)

to a compound of formula

OCH,
N H
N—N
s>_ )R
R’ o) |

wherein R! is as defined above,



OCH3 N -NH2 S Rl (5 wth a conpound of fornula
CIC(OR2 / base (6) 20 or with a conpound of fornula

w4 sR® /| HATU /base (7) to a conpound of fRCTEPR04/003734
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OCH3 NH - N \ S)-RR R1 0 wherein Rl is as
defined above, WD 2004/ 089949 -B€T/ EP2004/ 003734 - 10-
or b) reacting a conpound of formula OCH3 -N S )-0O
RE O- (8 wth a conpound of fornmula 5 HR2 / base
(9) to a conmpound of formula CCH3 S /'-R Rl O

b) reacting a compound of formula

OCH,

with a compound of formula

to a compound of formula

wherein R! is as defined above,

or
c) separating a racemic compound of formula I into its (R)- and (S)-enantiomers,
or
d) modifying the substituent R* within the definitions given above,
and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The compounds of formula I may be prepared in accordance with process variants a) - d)

and with the following schemes I and II.

Preparation of compounds of Formula I

One method of preparation of compounds of formula I is from compounds of

formula (5), the preparation of which is shown in reaction scheme 1 below.



wherein RL is as defined above, or 10 c) separating a
racem c conpound of formula | intoits (R - and

W@ B)o4esmme i oners, or d) nodifying the substitRENEPIRRE4/003734
within the definitions given above, and if desired,
converting the conpounds obtarhkd into
phar maceutically acceptable 15 acid addition salts.
The conpounds of formula | Wnﬁé prepared in
accordance with process variants a) - d) and with the

foll ow ng schenes | and Bli,snr aration of conpounds
aOPHQwe net hod of® pr S]latl on &CTeompounds of

of For mul

formula | omncorrpound&)o 0 for e l\(SQ t he
prepar at i & i s_shown |n react |
bel ow. WO 2004/ 0§9948 PCT/ ER28¢/ 003734

H Bu3Sn-, ‘OCHNH OCH3 N Sj-O(2F®mS - ~1- Q O
R cat. Pd(O) OR O Ql (1) (3) H2 ©gL.t OCH3
enanti oneri c(igeparati on OCH3 H using chirak3)HPLC I

~cNS)j-0S~0 *0OR OR 0O

H,
Pd/C

OCH . . . OCH,

3;\[ enantiomeric separation N
H i i H
SN ‘usmg chiral HPLC R

pae) - s )0

0
0
O\) O\)
(+)-(4) or (-)-(4) (£)-(4)

NaOH or KOH ! NaOH or KOH

OCH,

OCH,
N N
>—NH, >—NH,
s S
o0 0

o] o

(+)-(5) or (-)-(5) (&)-(5)

Cl Cl
2 2
O>_ R™ pase O>_ R base
(6) (6)
HO HATU HO ~ , HATU
O}—Rz base O>/'— R™ base
Y Y
) (7)
OCH, . . , CH,
enantiomeric separation N H
H using chiral HPLC
>N, N
R S )R
% 0] o)
o) (@]

o o/

(+)-Lor (-} ' (&)1

* indicates compounds are configurationally pure at the indicated stereogenic centre



Q 0J (+)-(4) or (-)-(4) ()-(4) NaOH or KOH NaCH or
KOH OCH3 OCH3 | / \>>NH 2 }-NH2 9 9 0O') O)

W@ 200408p40r (-)-(5) ()-(5) A d 2 ~R 2 base RDEB®04/003734
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(6) (6) 1HO 2 HATU HO 2 HATU R base >/- R base OO
(7) (7) OCH3 enantioneric separarl on O HNH 3 NCH

| HPLC. | -N. S a- S~~R2 00 of
uvgl!}ergfmg} I1szn%th|};{ O(r)eﬂ}yl,lﬂq ds %%}eggec%@}pd@mmgleéceptmn of cases where R®

GO Rftdtied By h@Bdkd SthBihen &, ahEATH]sER gﬁQZa%E%cﬁf\}h%'Iulcyl -
- erein

C 200 89949 CT/.EP2004/
FP?NQ %F NEFFFW“@W ORI E‘R‘Z flpgrogho P‘iened above, with
the exception of cases where Ra is attached by an

at ot her than C and TU i
0- ?ﬂ%&%%%@ﬁ%ma—al@i N, N- t et r anet hyl ur oni um

hexaf | uor ophosphate. Preparation of conpounds of
f orThelstar(iy 7 Bodihkergbtiidzotey evivatinae o Dfonmatah(il Azl de prepared

%%Earna{g tg %?eé?«idgfdgsé é@m( dg‘g%@zd; gﬁg@{aﬁtﬁg @ﬁ&{x&éﬂ?ﬁne

toReupH of @@ﬁ@v Feeprinigto mpgth wﬁyvbeélknown in the art.
pr epar ed accordl ng to methods well known in the art.

The 7-iodo-benzothiazole derivative of formula (1) is reacted with an excess of the
tributylstannane compound of formula (2) in an organic solvent, preferably dioxane,
containing a palladium catalyst, preferably bis(dibenzylideneacetone)palladium(0), and a
catalytic amount of a phosphine ligand, preferably trifurylphosphine. The reaction is
carried out at elevated temperature, preferably about 100 °C, for about 2-24 hours,
preferably about 16 hours. The product of formula (3) is isolated by conventional means,

and preferably purified by means of chromatography or recrystallisation.

Preparation of compounds of formula (4) in racemic form

Compounds of formula (4) may be prepared in racemic form by hydrogenation of
compounds of formula (3) in the presence of a hydrogenation catalyst, preferably 10 %
palladium on charcoal. These reactions are preferably carried out in a mixture of dioxane
and acetic acid, at room temperature and at a pressure of one atmosphere or above,
preferably at 10 bar, for 16-72 hours, preferably about 24 hours. The racemic product of
formula (£)-(4) is isolated by conventional means, and preferably purified by means of

chromatography or recrystallisation.

Preparation of compound of formula (5) in racemic form

One method of preparation of the compound of formula (5) in racemic form is by
treatment of a racemic compound of formula (%)-(4) with an excess of sodium
hydroxide or potassium hydroxide in an aqueous solvent, preferably aqueous ethylene
glycol. The reaction is carried out at elevated temperature, preferably about 100 °C, for
about 1-16 hours, preferably about 16 hours. The racemic product of formula (+)-(5) is
isolated by conventional means, and preferably purified by means of chromatography or

recrystallisation.
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preferably di oxane, 10 containing a pal | adi um
catal yst, preferably
? s(dlbenzylldene cjgone)palladlun(O) and a
Gty of cap O3 : LS ar¥d, preferably
trifuryl phosphine. The reaction is carried out at
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conpounds of formula | in racemc forn1Cne nmet hod of
fa fa ‘ 3

IS by ‘treatnent'of a facenlc conpound of fornula
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chlori de be commerci all
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Alternative preparation of compounds of formula I in enantiomerically pure form

An alternative method of preparation of compounds of formula I in enantiomerically
pure form is by starting from an enantiomerically pure form of the intermediate
compound of formula (5), which may in turn be prepared by starting from an
enantiomerically pure form of the intermediate compound of formula (4). One method
of preparation of compounds of formula (4) in enantiomerically pure form is by chiral

separation of the corresponding racemic compounds of formula (4). The chiral
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met hod of preparation of conpodhds of formula | in
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performance |iquid chromatography (HPLC) 25 using a
chiral stationary phase, preferably Chiral pak AD.

Fol I owi ng a successful chiral separation, the

dextrorotatory enantiomer of fornula (+)-1 and

| aevororotatory enantiomer of formula (-)-1 are

i sol ated as separate chromat ographic fractions.

Al ternative preparation of compounds of fornmula | in
enantionmerically pure form An alternative nethod of
preparati on of conmpounds of fornmula | in
enantionerically 30 pure formis by starting from an
enantionerically pure formof the internediate
conpound of forrmula (5), which may in turn be prepared
by starting froman enantionerically pure formof the
i nternmedi ate conpound of fornula (4). One nethod of
preparati on of conmpounds of fornula (4) in
enantionmerically pure formis by chiral separation of
the correspondi ng racem c conpounds of forrmula (4).
The chiral WO 2004/ 089949 PCT/ EP2004/ 003734 -14
separation may be carried out by high performance
l'iquid chromatography (HPLC) wusing a chira

stationary phase, preferably Chiral pak AD. Follow ng a
successful chiral separation, the dextrorotatory
enantioner of forrmula (+) - (4) and | aevororotatory
enantionmer of forrmula (-)-(4) are isolated as separate
chromat ographic fractions. 5 The enantionerically pure
conpounds of fornula (4) naybe converted to



enantionerically pure conmpound of formula (5) and then
to enantionerically pure conpounds of fornmula I using
w0 b49%9ve met hods al ready descri bed for the anetEHEP2084/003734

transformati on of the racem c conpounds ()-(4) to ()-I
via ()- (5). Alternative Prepadation of conpounds of
Formula | 10 An alternative nethod of preparation of
conpounds of fornula | is fPewme2 conpound of formula
(8), the preparation of which is shown in reaction
scheme 2 below. 15 20 ZSOMQ 2004/ 089949
PCT/ EP2004/ 003734 -15 ScheRngy2 OCH3 / S -NH 2 0 of
()-(5) or (+)-(5) or (-)- 3 , base OCH3 N
)-N g ~-00O0 of ()-(8)>r $+)-(8) or (-)-(8) R base
(9) OCH3 N}-N S -RZ O o

N

(£)-(5) or (+)-(5) or (-)-(5)

PhCOCI, base

OCH

o

No H
>N
S )0

e
O
o
(£)-(8) or (+)-(8) or ()-8)
H

2
R base
¥ 9)

OCH,
No H
>N
MED s )R
0

0
o
(®)-(1y or (+)-l or ()
wherein R? is piperidine-1-yl, unsubstituted or mono- or di-substituted by hydroxy,
hydroxy-lower alkyl, lower alkyl or - (CHz)-O-lower alkyl; or is morpholinyl; or is
-1-oxa-8-aza-spiro[4.5])decane-8-yl; or is -NR'R”, where R’ and R” are independently

from each other lower alkyl, -(CH,),-O-lower alkyl, cycloalkyl, optionally mono- or di-
substituted by hydroxy or lower alkyl; mis 0 or 1;and o is 1 or 2.

Preparation of compound of formula (8)

One method of preparation of the compound of formula (8) is by treatment of the
compound of formula (5) with a slight excess of phenyl chloroformate in an organic
solvent, preferably dichloromethane, in the presence of a base, preferably pyridine. The

reaction is carried out a temperature between 0 °C and room temperature for about 1-16
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al kyl or - (CH2)m O | ower al kyl; or is norpholinyl; or

is 5 -1-oxa-8-aza-spiro[ 4. 5] dedane-8-yl; or is -NR R',
where R and R' are independently from each other

Ihowes; pifecstily abgueHig houd. Tge\erodahkqf Ifornayle (s $6glated by conventional

Qﬁ’éahp r:lﬁ}i E}‘?fgﬁﬂﬁfpu?fﬁeé iby n?édﬁsc'&f clh%rﬁgtogbélphg df R&¥s@llisation.

I'ower’ a 1; and o is Preparatlon

of conpoun a (8). One nethod, aration
of TR éO@Bﬁb%‘g héfog %ﬁmaﬁbsssepﬁgedw Cithesabirent opfapfigmerically
r@fbﬂiﬂp@é}ﬁnﬂfngfdhrvﬁhﬂtﬂer(tﬁé stivting neat&ridl ghforewbtaS$ isaticemic or
n%)[néchl rofor mate in an organic sol vent,
ﬁP%‘f BI "GPt or onet hane, in the presence of a base,
preferabl y pyri di ne. The reaction is carried out a
adtlg oands andag oom t enperature for about
1-16' WO 2004/ 089949 PCT/ EP2004/ 003734 -16 hours,
pr é¥erathyd abprepagion efieempdunsls of Sameda s by germeat pfthe
c%rﬂp??léggggrmlac@ng Qs of E%ailgyﬁroﬁﬁ% Phiferathiila (9), which

pur | ronat ogr a

hﬂsqoaimﬂsaﬂv arrilabilher owire prepatsd ygretipds el kneypia the art.
pfh%@@g{cggn Hsr]cgﬁllécp&{t 1{1/\%& %%aﬁm%hlv@ﬁ]tagféf Qﬁ'& 'cﬁl@%f%rrfx%hﬁammg a

materi a
fbasa;pi‘derelﬂy N—sthryhhmpropyiamslem @mld@ngqnag@lquteé tgreperature,

T gf@%:b%{alrg%hcg % 048 %’% 2% goﬁl{s érgfe{:%:l)alq hcg}? Tﬁﬁ%ﬂ?gc‘glcr@réﬁ formula I is

oiolatledaby ocmvpxmmmhl ufeaﬁs; and peefgrably ‘lwtlﬁeéh}’ m@@l@s@f cbfomagiography or
I amne of formula (9), which nmay be

crg? 'yl@% g%)ﬁy avai | abl e or maybe prepared by net hods

well known in the art. 1o The reaction is carried out

i n @ 8 %ﬁh& og@rﬁﬂgﬁ mBY B eﬁzﬁjebl i ahies o4 QAR or enantlomerlcally

cont ai ni ase, pref N-et hyl di.i s am ne
drurgfprmg dﬁ@ndmg Qfhwhether %éfalftlé’igﬂé?tsrtl%}r@g Hbﬁ%?gg P FgmiIC or
ananien&icaly phRt, 2-24 hours, preferably 16 hours. The
product of or milal is isolated by conventi onal
EeaVersich st cphfoanhaddbifofititla fl i@ dthby copnmdsfof formula I bearing a
chr‘%ggé ggr&pj or recrystallisation. 15 The conpound

0 1 the prepared in either racemc or
enanti oner i cal ly pure form dependi ng on whet her the

Z[r Ll Fs%%g €re le c:omgcf)ur];ci3 &%4&&%%0111@ 3 %ns&bsg'iuen]t bearing a

fcdnfmldaﬂy rctaotmat mectlmhga@upgf;re nystltaggqr v%hqzraR?pmam bepzglic halide
rﬁig&‘rjdngﬂty%% 2SHS! tp'y{lﬁﬁ%nctmnahty, the compound of formula I may be
converted to another compound of formula I having a modified R? substituent, by
reactions involving the reactive functionality contained in the original R? substituent.

Such transformations may be carried out according to methods well known in the art and

specific examples may be had from a number of the examples provided below. For
instance, compounds of formula I containing R* substituents bearing benzylic halide
functionality or 2-halo-pyridyl functionality may be reacted with nucleophilic alcohol or
amine reagents to afford compounds of formula I containing R? substituents bearing,
respectively, benzylic ether or benzylic amine functional groups, or pyridyl-2-yl-ether or
pyridyl-2-yl-amino functional groups.
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benzylic halide functionality or 2-hal o-pyridyl
functionality, the conpound of-oernula | may be
converted to another conpound of formula | having a
S andPuIelIdg 2 [ @seactions invol ving the
reactlve functlonallty contained in the original R2

subgdihtMeMd L?t5ﬁc§H§1|i‘ of tha Q§ﬁ1 BHﬁls' RASn¥BYiedfes éé*s[:h'@éil herein can

|ng netho known in_ the art
ﬁﬁe&%ftieg e qﬁ Ryt BRI Eberm O P iBEen SFoceRge such as, for
e@xampleeﬁltm@m cked i, QWstaElZﬁtlon mslﬁ;&nﬁﬁuommgmthPsthM-layer

bst i;t uent h
e Deranhin P AT e r R b Rad e R R e owid
rxﬂuyometogs@hy edawhmbinatich ebiblsd proceduceshiecific illustratiens of suitable
Fsg E&rf‘ aﬂcplsglfaﬁ&%gr&gmgy&g%eqadfbg rg?é}e?cé to%HE P?épgfa%ns and

stituents arlng, 30 respe tive enzy
eﬁmmp erhegsam belpycHaneye atheraarbrient gpaiapen opso Ation procedures

ROl YE cAmdd, 2186 Behisedr  pyridyl -2-yl-am no functional
groups. WD 2004/ 089949 PCT/ EP2004/ 003734 -17

Is%§gtiﬁn and @urtélcaiuon of the compounds Isol ation

an Q onpounds and i nternedi ates

descri bed herein can be effected, if desired, by an

sui T@biom;wpds af foomuled muyticftiasiat fooexaprdemchases véheohthagesidue R
]; F‘ltan??(ﬂ'é?g %o%ﬂ Ldch %E b9 ﬂhp}ﬁ)& B?&Io'.rr%’c affiStdlde. ?ﬁ“sﬁc@lrbases the

grap i n- | chr omat og r%P
y et fopmp &anwdaeéﬁﬁyertqﬁlrtegépaﬁ% dinggciskaddifion salt.

hi gh-pressure liquid chromatography or a conbination

of Thesavakies @ﬁd&@ﬁaphﬁ@@ iy fdetohdrlt lwfifhra&ldaﬁrhsst(ﬁﬁhmmetnc amount of

PRI TS ot § WAEBlAER ke REAEPERG: SEaigg 2ad nitric
heeids phodphloaiwacitione derlikepdivborgajohauidd m@has’&ﬂw add, pnomonic acid,
'1 }Qéga% %189 O&Q/&Q\ﬁg Gy & ahcc%:&% qnah%f cﬁoﬂufﬁﬁm M (s?u&gny §$Q maleic

odn conpoun
fasidrfilmaric srids tztréarb;aislde atlfl@fr‘cné)bsn%ﬂleamd» cinnsayc egidrmandelic acid,

rrﬁ%@h@uﬁom@ QB H adtRshegulRAM £id) rpoééﬁleﬁb'&ﬂ‘foﬁﬁ; alfd, ﬁhcﬂﬁae{cicpand the
I n such cases the

or arona IC_a
atker b T the %ﬁe%ﬁ@ﬁe%@&l %mgrtc%g%re%ﬁ%mt G0 gty cther,
aéﬂﬂylhtéiﬁteﬁc&ﬂdrofo'fhﬁ eﬁ@ﬂM&fr&h@l‘iancﬁ and diliie) sidetle byld added ina
st. a stolchiometrlc t
ggpspgvrgpmg teﬂge&atugejlg ané%tawﬁg :bstg\iele%p agg %g Cof‘he resultmg salt
hyrelcipltatendponteaicalyslyser thay becbraoglt, out iof $q1@t101‘aW1th| a less polar solvent.
phosphoric acid and the Iike, and organic aci ds suchas

gg ffc;{eca&ﬁi:aa}d&u&{ QRS BYLE baGE a)mp&ma@ QF fdrnfitd BmaPYé Edverted to the

Ic acid I C acl oni c Cld succinic
FOTRESPnsiing fEee bpssschy tma%%r}tawatat?k?asit Bftpighiogelis gguivalent of a
Culthble bageisdech HAREARING oPFbtdssivih ApdFkideAsdtahsiui@ B4Bbh4te, sodium
3§|d nethanesulfggbc aci d, ethanesul fonic acid,

Iegbonaie P g XS al i cylic acid and the
The compounds of formula I and their pharmaceutically usable addition salts
possess valuable pharmacological properties. Specifically, it has been found that the
compounds of the present invention are adenosine receptor ligands and possess a high
affinity towards the adenosine A4 receptor and a good selectivity towards A; and As

receptors.

The compounds were investigated in accordance with the tests given hereinafter.
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20 like. Typically, the free base is dissolved in an
i nert organi c solvent such as diethyl ether, ethyl

waec@tasw49 chl orof orm et hanol or net hanol and PEBEPIR€003734

and the acid added in a simlar solvent. The
tenperature i s maintained betwd®n 0 C and 50 C. The
resulting salt precipitates spontaneously or maybe
brought out of sol utHumapnjadenosinedggeeptosr sol vent. The
acid addition salts of the basic conmpounds of fornula

Ib ”??I‘E@thﬁﬂﬁﬁ%ﬂ&?&ﬂe%ﬂr&% pto# Wa$ %cbﬁrﬁﬂ% ?f@ﬂpﬂ‘e&@@ ilP@88&e hamster
¥arg (Ca rSchﬁq %91%@1@ sesrg]élﬂ% & i oéﬁqusﬁgmn%o{y%{g@re g?l].:lsvxggre Harvested
Mﬁ{e@tw%é ,byrl@ﬁt&l atibh dasnhspeaised arﬁbﬁgaﬁmvaﬁbd: by bandfugation. The

bR B O o T e
li}MIl&F P KGLondg Ce@l, apd bp mM MgCl, G Zi4) |(bJéF€|ry°x) The [°

DA R8Tt s atob %@Yffé%e%’ém?*ff&ﬁ%éﬁi?s@ oghodid SSSSV was
mrgnd Oaf i 36-vyll pletes inthemresergset 3 Heotapembiaae praseingh g mg of

SRIRCBADdaMs 5200 USadRhodREldAdindL G Qiﬁgﬁlsvohilfﬁéiof 200 pl of
ance W

A e e AR
Eﬁ]ﬂﬂﬂﬂ%ﬁ@%ﬁ&%&ﬂaﬂ@&on&ﬁﬁﬁﬁomiowm ymedepll agsayshveere
é%r? ddignd%lg 182}%"3 %d re%ﬁzﬁgé ?tr leMO t%%g rﬂﬁit S vere inculéated for 1

thher @embmktlemﬁ)ora@me bvfom«senétxfpg@m aml %b@md @mﬂslewémmed
l'l‘@in% %%ﬁ@r% TWE@Jlﬁﬁi séﬂi‘ﬂﬂ?ﬁm@éoﬁﬁﬂ@? el YRl Rere calculated using a non-

geni se agaln washed b centrlf at Th
finpaaicureediEng RiagrAmARd Seralaes Ef‘és“é% e ChepiPrysraff equation.
(50 mMVM) buffer containing 120 mM NaCl, 5 MM KCl, 2 nM

Cad 2 and 10 nM MyClRufpitaderdkiné Byf feeeptd) . The [3H]-
DPCPX (([propyl -3H 8-cyclopentyl -

C ar ] Iqlxglh B‘%Qﬁ%ﬁte%g&&e?éﬁw recle%fto’v&vas rec?xﬁ‘@gm?i 2%%&#@@(‘11 inzchéne?se
dimsenbvam éCHletce]lsmsn[g tﬁe sagnldi for\f{gmrfg@ EexpressiopsiystemsPals were
%?@ggSQF&SQ ﬂ]gf e ; ﬁifﬁgdtgﬁamrﬂ idel afid b raﬂﬁ"waé’ﬁéldwe

| . A.°Non-specific bindf
gettrifiegstion, ng whihse Hsﬁwm@%mﬂgbw&%sueps&éed m W ris (50 mM)
E&%@aﬁnﬂ*@n@o W tedld miPKCER VZQﬁM Catlh, ans 16 AOMMECIMpH 7.4)

vl he PPN Ay SRSGL 50 1 B HhERAR AL 353 ma
Ibﬁﬁiﬂb@i@@ xfmsr cafiriedrunt in 96-weld tphiltftselﬂim @tenee 6% Dpg of membrane
Ce L

LR LR PR A0 et o
we]umecdi 260 Ipépébufﬁes iAndioa-spesifia Bindingawas delinedusing xanggne amine
QBﬁ’ ABSoERs Gt Aleidd Htsl(ﬂ&)nt:&ﬁratlons from 10 pM - 0.3

Prussoff e uat? Human .adeno rece
Aﬂhws m&wﬁﬁgemdwé%ﬁmﬂ TRt @'ﬁﬁ. tHy ﬁ]t“P% ASsay plates
eRd Bgtieded for AhbME& 0o0om temperature before centrifugation and then bound

ligand determined using a Packard Topcount scintillation counter. ICs values were

calculated using a non-linear curve fitting program and Ki values calculated using the
Cheng-Prussoff equation.

It has been shown that compounds of formula I have a good affinity to the Az receptor
and a high selectivity toward the A; and A; receptor. The hA; pKi of the present
compounds is in the range of 7.11 — 9.38. The preferred compounds show a hA,

pKi > 9.0.



hanmster ovary (CHO cells using the senliKki
Vi rus expression system Cells were
WO 2408084999 cent ri f ugati on,
by 20 centrifugation.

The fi nal

harve

f or est
st ed, washed

honogeni sed and agai PCT/EB1984003734
washed nmenbrane pell et

was suspended in a Tris (50 mW19-buffer containing 120

mM NaCl, 5 mM K 2 MM Cadl 2 and 10 mM Mgl 2 (pH 7. 4)
( buf fleExihple N& [3H]1u§@?k$261 CBeanjigabti| et al .,
1997, Br J Phar macol 353] 1n bi ndi|ng assay was
carrijed out in 96-well plates|in the'lpresence of 2.5 g
of mgpbrane protein 0.5 nyg of Ysi-poly-lt]|ysine SPA
beadg and 6.1 U ddenosmme deaTl nasg4iin a fjnal 25
vol urre of 200 | of buffer A. Non-specific |pinding was
defi ned usi.ng xant hi ne 1 ne congﬁ@{ (XAC, 2 M.
Corrpcunds re tested at 10 copncentrationsf from 10 M
- 0. I nAM—AH—as$says—were—cof i plicate and
repeat ed al4 | easf{ two &92ves. AssaylPl8ates | were
incubated for 1hour at roomtenperature before
centr|i fugaig on and theyybound| |igag determ ned using
a Pagkard Topcount scintillat|{on counter. || C50 val ues
wer e [30 Tat culatgd using a nop-timnear. curvie fitting
progrlam ant Ki val ues %® cul af ed ud¥drg the
Cheng-Prussoff equation 1t has been shownl t hat
conmpqunds pf formula lojyave a| goodagfafi nitly to the A2A
receptor and a high selectivity toward the Al and A3
receptor. The hAZ pKi 861 the orese%7 conplounds is in
t he rfange 7. 1.L 39 The prefe éd conpounds show
a hA2—35—pki 9 "‘“ 20044089949 PCTH-EP2004/ 003734
-19 Exanpl29 No. 1A2 (FMW) Sel ==ct|v12$5,® to hAl 5 8.84
1421 | 6 8.88 1582 14 8.92 18P8 15 9.02 1758 16 9.08
1005 | 17 95pl7 3874 1 @3 01 7878 8.97 2850 30
9.05|6138 31 8.91 2718 32 9} 19 5%%4%

31 8.91 2718

32 9.19 5404

33 9.15 1238

34 9.38 4503

36 9.27 1411

37 9.14 10082

39 8.97 674

49 9.07 2319

52 9.30 3141

53 9.08 8832

compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical

The compounds of formula I and the pharmaceutically acceptable salts of the
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pharmaceutically acceptable salts of the conpounds of
formula | can be used as nedi ed®ents, e.g. in the form
of pharnmaceuti cal WO 2004/ 089949 PCT/ EP2004/ 003734
pepapmtioparTiteipbagmacthidcabhrepatations ¢andie admipiateaad aaly, egnin the

?@m@gf"ﬂaﬂ' Ei &84 t%l@tls | c}fagé%s, Bard éfh& J%?t %efaﬁhgkg;sulte@ Rb@tisns,

coat ed et s, hard

ew&sem@@r S%memmfni ¢ SPNTIHAB B i’é’M@]ﬁfén@? Qhieeteqtpd rectally, g

atlfiefosh bASUpPBsiEaies, Jacsmeselly, e?l B0thb €oref dfdffeetibn solutions.
rectally, e.g. in the formof suppositories,

par emhecémpyund.of forntuld h@mﬂﬁﬁﬁ‘bCH‘ssddﬁmﬁqtha@ﬂlaGamltmillyﬁﬁ&t

5 The .conpounds of rocess
SHOEETHE BUTRC FyPTERAPT he PO G AR L DB CPTERRP s Lactose
tom duhveh pr Q&Wﬁh&r&l’th@%oipﬁw pREetHdidsadr i rsﬂnaalhatm@l’ll& can be used,

actose, _corn star derivatives thereof

Soaemelats Weh Gr it os aPlets ol e diacien bt Dline

t Q{Jslufé? aﬂﬁi’ﬂaBLe cﬁﬁleﬁsliﬁhsdfﬁgdédtﬁi@l%aﬁ@ﬂes tadd) fcﬁ*teSTmpl@a\tegékable I01ls, waxes,
abl et s, a ard, ge a su

i ererokmidaed aﬁrf@f ?%%ea\%%ﬁ%n divg onyt F il ¢ active

\éﬁ&@érﬁ@ he c@ﬂrie§s arlé\;ﬁ?é%verl@suﬁm fequiredin thelchsd ofbstt %dlzqﬁied:apsules

l§|8 and thtEle q&; §%$ ng on the nature o Hhe

Seide Srdidon cHgR pf ofaiofisand SEHBY &, 1of SHARlG Water,

g@%lsr ?ch'rél Hgﬁtam@%ﬁ 2@l tsHilte. S€ikdld Qeri&rd PstWlipPositories are, for
ui'tapble ca rler the praductio Iut|o

SHHDPS Bt ils, waes, Ets, serﬁbfg,lgfigr g]llgd)é) 6113 an% the like.
veget abl e 0|I and the |ike. SU|tabIe carriers for
S UppP g%k hBiingfedidl plfepﬁrauﬁﬁ@d:i'ﬂl ﬁordﬁﬁéﬂ,l E@itamrprél@f\d&ﬂ@dsolublhzers,

waxes, fats e uid or ui d
@Z?qéewe%g %tspﬂaﬂf?ﬁ% %rf%egﬁnefﬁ &?}q PRt @ﬁ@ g s A6For varying
QM&Q{Y&[@ préRiteabiffads, esRkinahiatsSor &Rlowhiahtsz &, can also contain still
st abi zers ]ﬁpai E% ents emul sifiers, sweeteners,
othes thgrereuticaly /gluaRESIbLAES f or varying the osnotic
pressure, buffers, masking agents or antioxi dants.
They M@icaheéh®s @abdiging a%bin|pbun@bhﬁﬁrmhlhelrc&ﬂqﬁatrﬁaiehﬁcaﬂy

|
e S S R e S0 A B PG e presnt
iRnEeh, Bih procée fcﬂrlQB@if podlluktion, WeHith Eoairiises bifigin@bs®or more

ForPoheioratlEi Pofo mﬁare#@%%% 7 Sberhle Agiafges s end if

Resifed, one or more other therapeutlcally valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

In accordance with the invention compounds of formula I as well as their
pharmaceutically acceptable salts are useful in the control or prevention of illnesses based
on the adenosine receptor antagonistic activity, such as Alzheimer’s disease, Parkinson’s
disease, neuroprotection, schizophrenia, anxiety, pain, respiration deficits, depression,
asthma, allergic responses, hypoxia, ischaemia, seizure and substance abuse.
Furthermore, compounds of the present invention may be useful as sedatives, muscle
relaxants, antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents and

for the production of corresponding medicaments.
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a gal enical adm nistration formtogether with one or
more therapeutically inert carilers. 25 In accordance
with the invention conpounds of fornmula | as well as

t hei fThephest prefestad indichtjonsde agrosdsinge with tae presentinsention gre those,
gﬂ-ﬂd{:ﬁ’i@hﬁg bisBFdebd %@Eén@f&l Rérvinhd HREHEHr Qﬁﬁﬁﬂe tl%"tréalﬁﬁent or

enosi ne receptor antago stic activity qﬂ
AroTeaiipR pf %“—rf&}rs@e&éwp R %ﬁﬂgoprdat%cgagén Parkinson’s disease.

neur opr ot ecti on, schi zophyeni.a,
r espi ldioﬁi‘rge G VY Pt Ibl d‘ﬁﬁ fﬁﬂﬁge almvgrcgl?ecadmsted to

r@@%ﬁﬁ&&l rddyiR@ledts ih S&‘dh%ﬁﬂﬁ@lar&@ddliﬁﬁe amd of b hdmtfstration the
us Egrther unds g& th r esent
vt o o o B 55V EGLRY o B 5o compn
%@H@eﬂtf&lmtﬁm bi%ﬁ’t‘é‘a@ @E)ﬂr@s?)on@ﬂﬁg lafPiuheptd lﬁ‘h?mrmaceuélcally acceptable
i.convul sapts and car rotective a S an
therediuiche iy gpsage maa!i*ﬁ aﬁwwgewé&ﬁ 3le Hose TP 44 doses and,
%Q 9&41%9 MO uppt/1iEme ORI B deede® Whif ErifRFoum ©fRIindidated.
i ndi cations I n accordance with the present invention
are those, which inc e disorders.of the centra
nervous system for e L nyiation

prevention of certain depressive disorders,
ek gpgrediestsi on and Par ki nsonm/tdblstease The dosage

canvaryvmthlnvvldellmtsadvvlll course. hav
to be adjusted to 5 the indi v? %{%”ﬁ quo %OOmg

each particular case. In the case of or al

adni miehpaindaf foteula losage fob adul t s2xcan varlgofrom 500
bout 0.01 1000 per d of ac ound

gf gﬁ%‘i"é‘lAjF fdrrr?}llsigfﬁor of t]ﬁg correz%sondi ng gﬁgunt ar?
3®. phzgtmgsa)o cal Iy acceptables salt thereof. The dail g0
dosa stered as_.single gose or i

& vi g‘ZWQ‘%@é@ elﬂﬁc?sﬁ addi t%g the Upper 1inAPt can 0
a. so MgzRKeaestedatshen this i 31found tol be inditated. 1
10 Tg[gq gt Forrmul ati on (Wt nuI atl Ite 831
I ngr nts ng/tablet 5 ng ng 100 500 1.

Compound of forrmula I 5 25 100 500 2. Lact ose

Ayl @uSnPfocddre 105 30 150 15 3. Sta-Rx 1500 6 6 6
30 4. M crocryst aI line Cellul ose 30 30 30 150 &5.

gnesi um Ste 167 7 167 831
%gnu fmsr}g %a?%g%u‘i%‘?@#h Purtlﬁ WAL 5 "3 and 4
and Pynhi garules wﬁop@rl fied water.

3. Pass the granules through suitable milling equipment.

4.  Additem 5 and mix for three minutes; compress on a suitable press.



2. Dry the granules at 50C. 3. Pass the granules
through suitable mlling equipnent. 4. Add item 5 and
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25 WD 2004/ 089949 PCT/ EP2004/ 003734 -22 Capsul e
Forrmul ation |tem | ngredients-#g/-capsule 5 ng 25 ny
100 mg 500 ng 1. Conpound of fornula | 5 25 100 500 5
2. Hydrous Lactose 159 LagsulgBormulation Corn St arch 25
35 40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1

Atetn IndRHRNts200 200 300 600 %/%@g{gg acturing

Procedure 1. Mx itens 1, 2 an In a suitable m xer

for 30 mnutes. 2. Add itens®®gnd 523§ ni 0G¢@g 3 500mg
mnutes. 3. Fill into a suitable capsule. EXAMPLES 15
The fodhpyidiofif6@Ras @t i on andsexanpl ess i |l ustipat e thego

i nvention but are not intended to limt its _scope.

@xar‘r&ll rguﬂ.&cp@sg(r [ 1,4] 159 123 148 -

B, oxaryra-Sydrcit- et hoxy- benzot hsazol - 2-34 ) - 2- meyghyl - i song
I cot iﬂﬁlm de a) [7-(5,6-Di hydro-11, 41

i oxi Y- yI ) - 4- met hoxy- benzotlfli azol - 21311 -catBamic 25
ari d MBs¥euRydtegtateer To a stifred solution of 33.0 g 5
(35.7 mmol ) (7-iodo-4-nethoxy-benzot hi azol -2-yl) -

car bahftd acid nethyl ester 490200 m 2] oxane%@re 600
added 20.1 g (53.6 mmol) tributyl- (5,6-dihydro- [

MAdufditorhp Prockdidrest annane, 616 ng (1.07 mmol)
bi s(di benzyli deneacetone) pal l adium 1.33 g (5.71 nmol)

{11 cMR R SH8 T R St ReaDabg 00 © for 16

. and&d&ﬁ@dﬁn@@tﬁ&ﬁan@ﬁb@fo%&ﬁhu&@ﬂb ext <r:| acted thr eﬁ
times. . Mth et, acetate. The conbi ned organi c phases
vier eSanéﬂaé‘(‘/'é%lles@B?‘ﬂ?n sul fate and concentrated in
vacuo. Flash chromat ography (1/4-

EXAMPLES

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

limit its scope.
Exzample 1

(£)-N-(7-[1,4]Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-methyl-isonicotinamide

methyl ester

To a stirred solution of 13.0 g (35.7 mmol) (7-iodo-4-methoxy-benzothiazol-2-yl)-
carbamic acid methyl ester in 200 ml dioxane were added 20.1 g (53.6 mmol) tributyl-
(5,6-dihydro-[1,4]dioxin-2-yl)-stannane, 616 mg (1.07 mmol) .
bis(dibenzylideneacetone)palladium, 1.33 g (5.71 mmol) trifurylphosphine and 7.46 ml
(53.6 mmol) triethylamine. The mixture was heated at 100 °C for 16 h and then poured
onto water and extracted three times with ethyl acetate. The combined organic phases
were dried over sodium sulfate and concentrated in vacuo. Flash chromatography (1/4-
1/2 acetone/hexane) followed by trituration in ether afforded 5.20 g (45 %) [7-(5,6-
dihydro-[1,4]dioxin-2-yl)-4-methoxy-benzothiazol-2-yl]-carbamic acid methyl ester as a
white solid. ES-MS m/e (%): 323 (M+H", 100).



1/ 2 acetone/ hexane) followed by trituration in ether
afforded 5.20 g (45 %9 [7-(5, 6-
wa@ldwdsw4g 1, 4] di oxi n-2-yl ) - 4- net hoxy- benzot hi arCI/ER2094/903734
-carbamic acid nmethyl ester as a 30 white solid. ES-M5
me (%: 323 (MrH+, 100). WO 2084/ 089949
PCT/EP2004/003734 -23 b) (H)-(7-[1,41
4 ape? fin%ym et poRvepdnze hifdzob2 yIL)Y Cag m_._,_g_,_; c2 ' e
nethyl ester To a stirred solution of 4.90 g (15.2

ol )OI‘)?;a s’tc)lé%dg?ﬁ'uﬁﬁ @f@%% f'ﬂ ﬂhﬁfkblmf%(%’g J)d'ﬂ‘f‘y'dro [1,4] dlo)?n 2-yl) -4-
est e
tg@@ bﬁnza@eﬁ@ai]% YRR I’PFF acid it esiet d%ﬁﬁgn]afﬁ%a@e

gc&fc atidl Waspdtedulb yrof on %ﬁ;ﬂladﬁmh oﬁ olartded and Kltdiﬁﬁctmsvas then
tirre

5 B Fe%? %aérrgolagerﬁggﬁglégﬂn ap’g & agHer% o%lpﬁfroge% e
fmﬂxtwe eds then Sittered, wathnglwuhaimanawddtth@ﬁhtnatet qoacentrated in vacuo.

g%lé%gg%z)érfé }:@g&%3 9OT§ 7@%)%"1)0@' i1 | 3o&42B&/1-4-methoxy-

pn( 2014} yj,)-@g@a,mgc gaid methyl ebstyps a white solid. ES-MS m/e (%): 325 (M+
kenzgd)hi azol -2-yl)-carbanmi ¢ acid nethyl ester as a
mhlte SO|Id ES-M5 nme (%: 325 (N% H+, 100). 10 c¢) (

A ester

10 ’.“ ne To a

st{rred‘solu£|oh ofil ib-é (3 39 nnDI)
() - ( To[alstidiedisobutinn Df 110 g-(Bré? orgl) (+)-(7-[1,4]dioxan-2-yl-4-methoxy-
E)%H%oq Eﬂk&-zﬂifl% %a%la)mg ﬁc‘i? érq? %Ehﬁlo;g\gé &hd 5(5‘ m? chglene glycol

ene g yco

avas aglfleggl 00slnfiarh Iﬂyqu}u@e hydsiogide splutipg andh Eherﬁl%tf‘HF aas heated at
"l’@@ cfeat Bth. Alfter dQinG th Bom Geriper St @the GRIRIIrAGal poﬁr@@ Bhto water

eratu the m xtur ed o t o, wat er
15 QR AETUE DROOn YR S ety P SReBbiaed el REg B ashed
@ﬁﬂﬂlbliiﬁ?e fheask dwstesodash eddphatt thd boricestrated énvatno.ditituration in

N Ghasd dheiihed Ul RRAYE 1811 SORCA g%ogg%%g% I BHG beprotbiasol-2-
Whnﬁhed$mwhneﬂﬂyﬂE&J%&HMQQ&)BéﬁﬂMﬁHﬂaﬂ@D)Z yl am ne as
a white solid. ESMsS me (%9: 267 (Mt H+, 100). d)

(QQX_M?% L4 DX ARt 2 th Sy Bi 8 s BR D ADL i@ Byl =idoiotinamide

met hyl-1soni coti ham de 20 To a stirred solution of
(0.49 i soni I Nj,Cc, ac

2- net
20 hydr et SSTedRORoRS T A o A ROl domat L oo ipicsid
R?_ﬁ%‘dch}'dg\ﬁ@ iRm0l n{) THF wire@adQi2 1t4r‘mp (0.56 mmol) HATU and 0.16 ml (0.94
e ro m. ne i rr
Dy H}yi? ggPlpo\éyl%mlq_eoada%ns%rﬁ?%c%ﬂl%eg ??Jop?rp%ﬁlf tﬁ]%%} 1 h. 100
dng) @33‘8 mﬁ!ﬁﬂ} @)req hé}@%@f&ﬂt%ﬂmwﬂlwzmaﬁ@l alkemineyas then
%gggcg ar?cﬂ&n‘ g&ﬁtﬂﬁlegﬂmddﬂ&' Fe\?\na[?e"ratﬁ%} b AP AlebtRon Bfxture was

tron mxture hen poured into
25 dhenpeiredi nstq @@@c%eckmeem ortHER btsﬁlaaogageépmoaﬁné gyracted three

Qﬁﬁés&ﬁﬂ?&h m{c@tﬁte Thé'&%n%&d‘o%ﬁw h@é‘e@&@lreedrae-ﬂhﬁfer sodflur? sulfate
I he wer.e r..So

20 CBB?FrE‘é‘i‘Fte%dP G SRaon i e AT op P L RE-

dfl jaddidech- 9—571-4'gnétﬁ6x§’/4)>el(z))t}hhz(oy ~2fyl)k24hethyl-isonicotinamide as a white

G s b henaglh azol - 2-y1)

I'soni’cot1 nam de as a white
30 In an analogous manner there was obtained:
Example 2

(#)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-4-fluoro-benzamide



solid. ES-Ms me (% : 386 (MtH+, 100). 30 In an
anal ogous manner there was obtained: Exanple 2

W@ 200M089049 [ 1, 4] PCT/EP2004/003734
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Di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) - 4-f| uor o- benz
am de WD 2004/ 089949 PCT/ EPZOE)ZA 003734 -24 From
4-fl uoro-benzoic acid, HATU

N- et Byordidi fuspe epraieiad HMWHlndN -piwldiiserrapyiamina jp (IHF, then
leatfriert anﬂ)] (+) 7-[1 4] dioxan-2-yl-4-metho —benzoth1azol -2-ylamine. ES-MS m/e

xan OoXYy- benzot hi azol - 2-yl am ne. ES- M5 W
2)§ éM%Wnsslo Exanple 3 5

()-N-(7-[1, 4] D oxan- 2-y| - 4- met hoxy- benzot hi azol - 2-yl) -
2- nor phol i n- 4-yl - i soni cot iExampie3 a)
(+) 2-Bronmo- N-(7-[ 1, 41di oxan- 2-yl - 4- net hoxy- benzot hi az

AN e A T R T
mc@@a@ddmz my (1.69 mmml) HATU and 0.29 m (1.69

mol ) N 10 et hyl diisopropylam ne and stirring

@ ("IH) @l(?gm@th( 2gM4l BERET-AvI e ER6xyLbéhzoB4 oy Lisddicotinamide
MO - 7-

36323{“%’4&9&@ ltpﬁé¥%95§ i faariih adb el el dgh 10 mi

T hwerbhededad2t mgl.69 minoolpHAGYT 4inkh 29l B69 mmmolp N-

Sa{yﬁﬁig%)é%p?%#lzlgéj%dﬁ%gh%lﬂ{tﬁ%hg?{]I%toc 88 Iﬁéﬂt% BPFh. 300 mg (1.13
aomb]) &t 7ol dddiosap R adsmabosy-4 PethigspbR- Bemingrras thanzadded and

%Hg %ﬁﬂﬁé@ét‘argoﬂﬁem r\éﬁfrH @or 2l tTue ?éa'cﬁd')‘n ME@@&S then poured
i.oxan

3
ynt%a%%qaiﬁwséﬁMlﬁp @Fbozlam *my&ﬁg‘é HeSfings with ethyl -
|at&51‘§e Yied ddnsih&Dbrighinic Saﬁﬁwﬁfeﬂrleﬂ%veﬂébﬂldrh/{sﬂfdﬁ dnidbancentrated

10 B o g BB P et € s

yl-4-methoie benmdmmbbzg@)—tsoatcounmds aspbgtm}f@lﬂomsoméo‘iws m/e

5{@/&93%%3% Ee&%ﬂ@k@-@{v@rﬁggﬁ?co?: (r)];%ndé yI217 ng

F{R{Mnlaﬂﬁdé n th| ck vval | ed gI ass pr essure tube

fitted wth a teflon cap was heated at 140 C for 24 h.

{erpdh SETHE R BB bo BB aavErd (Fha B Gra g2t

elx tnettoig dehutiiezdlivgs-isvnidotietimyde, &Hemgl(@w arool) hesium carbonate
%]ﬁ? t%\sq%ﬁ%g%b% -BPRRASIWRER S Q@'Q_?M?E 38 3¢thH ' morpholine in a

concentrate "N vacuo
dhlcbﬁvmﬂsé glaptiyessureiybe fitedwith e yetiosl qap g hpgfed at 140 °C for 24 h. The

rEécttﬂéh%lb(ﬁﬁe s Blehebolad torsdadtbipeftiutebhd Woukdd Hhith frater. The

di oxan- 2-
mlxture was extracted three times with ethyl acetate, and the combined organic phases
were dried over sodium sulfate and concentrated in vacuo. Flash chromatography (ethyl
acetate) followed by trituration in ether afforded 65 mg (43 %) (£)-N-(7-[1,4]dioxan-2~
yl-4-methoxy-benzothiazol-2-y1)-2-morpholin-4-yl-isonicotinamide as a light yellow

solid. ES-MS m/e (%): 457 (M+H", 100).
Analogously to Example 1 there was obtained
Example 4

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-methoxy-isonicotinamide



yl - 4- met hoxy- benzot hi azol - 2-yl ) - 2- nor phol i n-4-yl -i soni
cotinamde as a light yellow solid. ES-M5s W (% : 457

W@ hokteg99190) . 30 Anal ogously to Exanpl e 1 ther BCTHEB2004/003734
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obtained Exanple 4 ()-N (7- 1, 4]

Di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) - 2- met hoxy-i so
ni coti nam de WD 2004/ 089949 PCT/ EP2004/ 003734 -25

Fr onFomBtiethyxy-isonicetdric arid hydiaghleyideddAllbranddY- HATU

@&?m %Bwh&m&awmm@@&%mm VL ()L g 04 [h @RI 4-methoxy-
[[1,41 dj oxan %rﬁg[ Eﬁm

Desepshiniok 2ctiiing B/ S RO HE Ehy 10002 ( Mk,

100). Exanple 5 5

()-2-(3, 6-D hydro- 2H pyr an-Ekegiple N (7-[ 1, 4] di oxan- 2-y|

- 4- met hoxy- benzot hi azol -2- yl)-isonicotinam de To a

?% ._g_r(g Olﬁrﬁli)llyﬁéd %H lﬁ'& %%g’d)rqu(gﬁléﬁ)dﬁm 3 yl-4-methoxy-benzothiazol-2-

41)ﬂeqmo)@namdzot hi azol -2-yl)-isonicotinanide in 10 m
DMF were added 298 ng (0.80 mol)

tB' bgioul s‘tlh%d@oﬂl'ghﬁ(@tf% ; wn@ﬁnﬂol (3)- §1bamaga(74441moxan 2-yl-
1.0 IS en adl u

PSP RE Dot el S A Rl m%’rp%%m@vﬁﬁﬁ\g%weﬁe 4 308 mg, (0.0

Bm6B APty §-diliydbd -2 HH s destanthng, S4ml|(0.05 mmol)

PRALULE: 400, Ofs 2 Orin ) FRBLAL o MR AL RS BlphertBhosphine,

d661 o (Br24tmeuol )dithimacchdoridd ansla mﬁdkﬁpat%p@bﬁﬁﬁ Q-é; ﬁayrq-butyl -4-
%ﬁﬁﬁ@?ﬁénozfﬂ{%ﬁgﬁ'&r@ s NBtdd’ah 1% °€ ¥or2a(BBarft BeRYdh8ntrated in

aaicaiash Sllromﬂ%ﬁ?@%&etbﬂﬁf%t@}?? alfeyded 140 g;(25 %) (& 2r@f-dihydro-
@?I— afSt-An- Nl 7 y% cﬁ&(aﬁﬂi Y1d4-nketh - engoth 4z ol- 251 -ikdvitbdtinamide

ialapﬁ*@éfrnr% Sn‘B{eh(&‘Qy‘i%‘ie@%Hm Wb - 2-yl)-2-(tetra

hydr o- pyran-4-yl)- isonicotinam de To a stirred
sol ution of 130 ngy (0.29 mmistample 6
()-2-(3,6-di hydro-2H pyran-4-yl)- 20 N

8 i o g s s
dsasii¢asingridhiane was added a spatula end of 10%

pal I adi umon charcoal and the m xture was then
stirrech Jtﬂfedls@mmatofu@@ﬂ%t(enp@mbur(ﬁ)-ar(d@rdla;adro 2H-pyran-4-yl)-

SR e 2 LS R LR L SR O hafl L
anethendl nat ad nildickoomettahasias eddadrespeplapidof(12xglladium on

C}L_%a SN g‘fu&ﬁk %&qﬁér?%'{fgédg%g%é hg{:ﬁjp Fe)}syfe thﬁviﬁfélepyn

uralonlne era IH—H
mmpsphere of hydrogen. The mixture was then filfere ashlng w1th ichloromethane,

dh@xROfRrYd ctichmtRaxY ARz Plabh azohmatogrhphyd2(4optor ahydr o
-rregt{lggc;l/ dichloromethane/ethyl acetate) followed by trituration in ether afforded 60 mg
(46 %) (&)-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(tetrahydro-pyran-

4-yl)-isonicotinamide as a white crystalline solid. ES-MS m/e (%): 456 (M+HT™, 100).

Analogously to Example 1 there were obtained
Example 7

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-isopropyl-isonicotinamide



4-yl)-isonicotinamde as a white crystalline solid.
ES-M5 nmle (% : 456 (M+H+, 100). Anal ogously to Exanple

wdazaohese4aer e obtai ned Exanple 7 30 PCT/EP2004/003734
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()-N-(7-[1, 4] D oxan- 2-yl - 4- met hoxy. . - benzot hi azol - 2-yl

) - 2-i sopropyl -i soni coti nam de -W®-2004/ 089949

PCT/ EP2004/ 003734 -26 From 2-isopraopyl-isonicotinic

aci d FremPuseprdpN-isenigetinic sddrdpiVand ﬁ\ieﬂwldpﬁmropﬂh@we in THE,

th&RLERMenWvith (Q 7:[174]) didxshl-2-y1-4- methoxy—benzothlazol -2-ylamine. ES-MS
di oxa - y-benzot h| azol - 2-'yl am ne. ES-MS

X
fs (o) 41‘%@“@[\/»@0? 100). Exanple 8 5
()-2-tert-Butyl-N(7-[1, 4] di oxan-2-yl - 4- net hoxy- benzot
hi azol - 2-yl)-isoni coti nam dexantplegn
2-tert-butyl-isonicotinic acid, HATU and

I\é_+?-tzt7]t)él't%lit§p?{ oY l4?@0?5’1—b—%l—l—'?ﬁetlmiﬁﬁ&z%ﬁﬁ%o’f—%@l) YWohfotinamide

di oxan- 2-yl - 4- net hoxy- benzot hi azol ne. ES-M5
m e (Rpm %2@ lqwlﬂsomg@g)lc agishdABIE agdi%ethyldusopropylamme in'THEF,

(thér{\'trégtn{eilit M exar 2 sbxAr15i-10%sthbnBaitEzl -2 1sthire. ES-MS
P a@gtﬁgl i}?o From phenyl acetic acid, HATU and
I‘{Flét(%;} &4 Amine in THF, then treatnment with
()-7- [1,4]
di oxan- 2-yl - 4- met hoxy- benzokhingdep- 2- yl am ne. ES- M5
me (%: 385 (MrH+, 100). Exanple 10 15 ()-N-(7-
[ L)ﬂ‘l'—&-?{’i@]ﬁ)iéi% 24 Ig‘g{é%lgzr&nyy &%éﬂfrl}]ﬂo@é—oyll)'—gip‘ﬂeﬁ?lzicééﬁﬁﬁé
(6-nmet hyl -pyridin-3-yl)-acetic acid, HATU and
\- et RyPEn BheBpRessigiasish HATUan %ﬁcﬂéﬁPﬁl’é{Mﬁ’cn T sthen
(ﬁea?mént]mﬂ:l (%)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine. ES-MS m/e
X a\dﬁ%ﬂ (&e&t hoxy benzot hi azol - 2-yl am ne. ES-MS
?é% H+, 100). 20 Exanple 11 ()-N (7-
[1 41
Di oxan- 2-yl - 4- met hoxy- benz dizhingkol0- 2-y| ) - 2- pyri di n-2-y
| -acetam de From 2-pyridylacetic acid hydrochl ori de,

t H’ﬁ@ Ji%ﬁbﬁ%l(? -ggﬁfti}%-ﬁéﬂz%i%m%?z-(Bhﬁahyl-pyridin-s-yl)-

dicetearde- y| - 4- met hoxy- benzot hi azol - 2-yl ani ne.  ES- M5
me (%: 386 (MtH+, 100). 25 Anal ogously to Exanple 3
t her eprvas( 6%&@%@{ pgHidifosajiplaeetitAcid, HATU and N-ethyldiisopropylamine in

d?%ﬁéﬁzlg I f]ﬂ%n théN; (7[)[&#5%19%3[’%% 3 42nyﬁhf)xy—benzothlazol 2-ylamine.

ES-MS m/e %) 400 (M+H"™, 100).

Example 11
(£)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-pyridin-2-yl-acetamide

From 2-pyridylacetic acid hydrochloride, HATU and N-ethyldiisopropylamine in
THE, then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine.
ES-MS m/e (%): 386 (M+H", 100).

Analogously to Example 3 there was obtained
Example 12

(&)-2-Azetidin-1-yl-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-

isonicotinamide
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i soni coti nanm de WD 2004/ 089949 PCT/ EP2004/ 003734 -27
From ()-2-bromo-N-(7- [ 1,4]

wWaele@iases® yl - 4- met hoxy- benzot hi azol - 2-yl ) - PCT/EP2004/003734

i soni coti nam de with cesium carbonate and azeti di ne.

ES-MS me (%: 427 (M+H+, 10037 - Exanple 13 5

(-)-N-(7-[1, 4] D oxan-2-yl - 4- nmet hoxy- benzot hi azol - 2-yl)

- 2- et Foxy (£)sdhi@ooiNATH b diead-Exlztmpieshog -feayothiaggl-27)-
) +

Bplcotinggnide with cespm carbonate and azetiding ESMS g (30) 427 (ML

hP@oti namide 50 my ()-N-(7- [ 1,4]

Di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 2- met hoxy-

I soni coti nam de was subj ecEggnple 13eparati on by chiral

HPLC (stationary phase Chiral pak 10 AD; flow rate: 1

gjf)Tl{I}:(g- &@ [?fégatnq?- —4— Oﬁb%z%ﬂﬂ%oll E%Ff} ?qgetﬁ[))é)-ls&‘ﬁcounamlde

di oxan- 2-yl - 4- et ho) cy-benzot hi azol - 2-yl') - 2- met hoxy-i s
oni coti nam de having HPlagd@xamplolds nin, [a]' D20 =
-31.6 (c = 0.81, CHC13), ES-Ms me (%: 402 ( MtH+,

%Qg) N@’ng ,41Didn-2-yl-4-methoxy-benzothiazol-2-yl)-2-methoxy-isonicotinamide
[1, 4] di oxan- 2-yl - 4- met hoxy- benzoth| azol - 2- yI)

pg]majifgoﬁy( DR 2y Aol 3 2oty
4&211&%51‘!111&1/%)5%}5%61@ sEpa]rEtuﬁnl-by éllﬂ(a}’ HPLCl(sth}ionary phase: Chiralpak
g&% oWarrfﬁey Ln’ﬁ mRuhp MBabreQa%thétﬁgx%l/h%p%hl 1/24') bRy 1'85h%1 (-)-N-

(7-1,8] BoRinkdryik- -nietigxyi-evizothiuzgl-3-y1-ratetlengy-ippmicasinamigehaving
HBYR) = Qﬁfﬁ bam ﬁx B@'—ds%hw 0 @%t@ﬂcgp EEOMB rifei(84)e£02 (M+H",

solutlon

160) %@018@%%}16&57 Ueklibemna ng@14-1@€9193€¥-1>&%06@%<& “23¢)-g-methoxy-
edoRidotiasiele Hakin @{mlc Hi-932D mln@[rqu%&dw B.(94 1902, CBI;), ES-MS

di hydro- [ 1,4] d |
%Pé%%a#é(% 07|9 MF)[ Idvoxin-2-yl)

bls(dlbenzyl|deneacetone)palIadiun1and 491 nmg (2.12
mvol ) trifuryl phosphi ne. THsampledfure was heated at
100 C for 3 h, then cooled to roomtenperature and

S o P A i

y-benz thla]iol -2-v1] warhamlc acid ethyl

@ggﬂ et hyl ester as a Ilght yellom1foan1 ES- M5 nie
(9@ 337 (N%FH 100). b)

ar | ag d shixred Sof uﬁX1§” of3) 63$%£8§¥7 ?&{EF Qtrﬁ.jftf}@l Bgriz%ﬁlc})iéz%l-}yl)—

e3t'ér
Tartangc 43 ethyhester jn §Tm Bioganii Werd raéde[d16 % 2(B3 moplytribuiyl-(5,6-
Z acid ethyl
IRy R ag COTO R 2 g
bis(dibenzylideneacetone)palladium and 491 mg (2.12 mmol) trifurylphosphine. The

mixture was heated at 100 °C for 3 h, then cooled to room temperature and concentrated
in vacuo. Flash chromatography (5/95 acetone/dichloromethane) afforded 4.00 g (90%)
[7-(5,6-dihydro-[1,4]dioxin-2-y1)-4-methoxy-benzothiazol-2-yl] -carbamic acid ethyl
ester as a light yellow foam. ES-MS m/e (%): 337 (M+H™, 100).

1,4]Dioxan-2-yl-4-metho -carbamic acid ethyl ester

To a stirred solution of 12.0 g (35.7 mmol) [7-(5,6-dihydro-[1,4]dioxin-2-y1)-4-
methoxy-benzothiazol-2-yl]-carbamic acid ethyl ester in 600 ml dioxane and 12 ml acetic
acid was added 12 g of 10 % palladium on charcoal and the mixture was then stirred for
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acid was added 12 g of 10 % pall adi um on charcoal and
the m xture was then stirred for WO 2004/ 089949

WOODABSRO04/ 003734 -28 48 h at room t enper at UPET/BPZHE4/003734

a 10 bar atnosphere of hydrogen. The m xture was then
filtered, washing with dioxané8-and the flltrate
concentrated in vacuo. Flash chronmatography
sdettonerdienipentaerndere)0 Haglatroomphersyofhydrogemt] ﬁniPClee was then

ijﬂ% \?ﬁi&ﬂ g‘tgg‘lﬁz&{éc Q[E(fi@lq ﬁYtr%g c&hc@ﬁ%gtte@ in vacluo Flash
@@amg@mu(yléfﬁyne Olagthhé W gddwl tgl%?r *gowél %}}ﬂg and
Ke}@ine Feordédv Sﬁ"é GZI-QQX-J-) ¢7-[ (4] dloxaf 2 ylf 4} idxgxmnz@hiazol-2-yl)-
@Lh aémcggt n %es eernazsoaw e soild %SyIL/I)S i (96}%5“9 (%ff—l— gI’Leidb"ﬂl

()- (7 [ 1, 4] di oxan- 2-yl - 2-
) haildi 1-dermied 3CH

4- nethox_rbenzothl%zm

by chiral HPLC, |nJectfngJ1‘OO g'conpound pefﬂ
chr ogrgd g gpﬁ%[% H&H&aﬁszt-ﬁhi H{Eﬁ{dkym%ﬁ%hla%ll-l ?1') Rakafik acid ethyl

flowTra 10
estdravee suli @c;s@cawesewﬁsgl} bY fala aiﬂl’gﬁd 18] egfe}legglu@& g compound per
iebmatodr h‘ﬂd ﬂirp(%@ﬁoﬁaﬁ}“ héseﬁ@lnhﬂpakAD flow rate: 35 ml min™ at 17 bar;

e 0 2 i ok T
@zbﬂ‘aliﬂoEZ(y‘l?j)-CarBﬁﬁm(aMdHfhyl £06) haying I3PIO Rg= 150 min, [a]p? = +24.4°
Q)n%% éﬁc@%nzo r}n/% (A> 339 ()M+H+ 100) and 3,10 ()-(7: {1 41dioxan-2-y1-

h—auwethqul—lﬁﬂ_r@othlaml 23@) mrhamlc[agl}l@ﬂ@y ﬁsterjglvglg(I%PLg R: @20 min,
3) .poB5( M 1’(109(:(%{3@13h ), BRI AMd6): 39@0M+ﬂ=15‘ o) (+) - 7-f

21D oxan-2-yl oxy- benzot hi azol - 2-yl anine’ To a

benzothlazol 2 yI) carban1c aC|d ethyl ester in 200 m
di oxEoa serdd 2flutibn ef h§o g7 Hnywd) (+ s 1add dioatar2 @ oyl - mgthoxy-

ag‘g ﬁ"g%zt%é gp}g; A 6%98@1{@&8 e %@r 890 ?—fﬂ%oﬁ[ﬁg ahf1€0 Eﬂl’éﬂﬂf{e%e glycol

ter cool] ng to room
traspitedt200 enltoffe 2N Rq.ROERSHEE fp'dW@ dr sittiorand {BE pixigrgwas heated

Getdodet i%fi%HE')';sethEﬂ &Foﬁng\’cc; 1ot @ﬂpe@a@@ﬂe&h@mn&hﬁe ﬁ;ﬁ;@uﬂ@ﬁonto

organi ¢ pnhases_were

Svthr aad arreL b ATBesHrEh CBHaEritieaT R ITP L gan E phasps were
%E&H&h&%@m Yhenldr:daset daim sﬁlbhatre andtoenelrated it ewed Flash

ggl/rot(nrl_al)tct)gl'{'ir;p {])‘1|794Tcetone;1 éﬁchlgr%%e Hiane) B f11 L4 89 tfutftich i(m%ﬁlyl acetate
difovdad - zas;g (84 D@e(mmm ﬁdmmmm;éﬂenmﬂwmmhmolawlamme asan
Eg‘?%@ %ds 157 674[2?%: (?_H_% 9%0(8321%13 §Ms /X86): SN H, 100).

(+) N—(7 11410 oxan

7 hidA 5;!:».;.-

de To a stirred solutlon of 85 (O 49 nnDI)
2- ety stik%d Rblu@ibh i 85 81i(0.49 myldmo czlcmhemyueonmmc atid THE

btosRngt iy R ST P 4aR0 e PR RE ATY, i Ef ml (094

atmol) drethgldiso o pylentimrand shrrnjg)@)ntlmrgec( @ rg8mtgpipprature for 2 h. 100
%\g %rﬁgﬁbl)d%l-cjxﬁglé%] Yy g.é— AL %thgtz %ﬁ&&hﬁ%&'—z Zra¥iAdHvES then

r rin ntinu room
desbare AiPeing ontiEBIe At T8N feREFAVBR? 1A 44 B cgaction mixture was

then poured into saturated aqueous sodium bicarbonate solution and extracted three
times with ethyl acetate. The combined organic phases were dried over sodium sulfate
and concentrated in vacuo. Flash chromatography (acetone) followed by trituration in
ether afforded 100 mg (69 %) (+)-N-(7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-



then poured into saturated aqueous sodi um bi car bonate
solution and extracted three tines with ethyl

wac@tas®49 The conbi ned organi ¢ phases were dri BAT/BRE04/003734

10

15

20

25

30

sodium sul fate and concentrated in vacuo. Flash
chr omat ogr aphy (acetone) fol |l edd by trituration in
et her afforded 100 ng (69 %

Qjﬂle clzoxﬁlaotﬁiamlaam Whiyé solidniet] 50y +48e812 0 =Hi. Gz ETHTs)y ES-MS m/e
3{\/{)&%9% PCT/ EP2004/ 003734 -29
@otinanide as a white solid. [a] D20 =
+43 8 (c = 1.04, CHC13), ESMs nle (9%: 386 (M+rH+,
100) In imasaiogonahogoesthrerwesobtdieade was obt ai ned:
Exanple 16 5
(+)-N-(7-[1, 4] D oxan- 2-yl - #x4piRQBY- benzot hi azol - 2-yl)
-4-fl uoro-benzam de From 4-fluoro- benzoi c acid, HATU

%ﬂ?ﬁf’\zﬁg hééDl(if}éaysEo Yl—ff ¥ne?h ebenzot];lazbl- LSS BTN
di oxan- 2-yl - 4- net hoxy- benzot hi azol - | am ne.
+13. Frdm 4~flibrdbenibSadid, I-ESI‘WSndﬂ‘ée(l‘% s@g@pylp,mme in THF then

e A b i s o
#1B3° (B ﬁl3éoDM$§H1 B MS mfe{op 389 EMde\h
1, 41di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2- v1)-|son|cot|

nam de To a stirred sol ut FQam feﬂ89 ng (3.91 nmol)
2-brono-isonicotinic acid in 5 THF wer e added

Sk LSRR s Re oS WP?%OE%S{P. Fulibhtt ok
tioetiahtide for 2 h. 800 ng (3.00 mmol)
(+)-7- [1 4] di oxan- 2- yI 4- met hoxy benzot hi azol - 2-yl am n

- ) Aisonicotinamide
eacC |on mxture was t hen

poured into saturat ed aqueous sodi_um bi car bonat.e din 50 ml
sol utToorstisred selutionof 28° mg (@ &1 mp 2 IPWOGJLSWFOUIHC acid in

aﬂgﬁ %Fe-ad[ﬁf@mwgmé e@%rﬁblg?mtfu aﬁ@% 28 gy 61 airheld Nover
sodal Su € and, concentrate I N, vacu

APUROBEA T ULt GHES SP U GRah Iy [ TRATe (SR 00 me (.00
Qhﬂﬁ)l) arf)fmfldﬁﬁdloicaﬁa -A-4-{rRehoXy- b(e&@ot]ilamlfﬁ’(ﬂam-n(emas[thqn ajded and

I
s§16%{1%%%t%xgﬁﬁ' %terogs o%ﬁp%?aﬁ@%tf&: %Zlgvr\[/}%o%q%on [m]xture was then poured
i@ @tyreted aQuepds s@@x@)mar ohittéon g exg Qted three times with ethyl

(ah%t%@ i}é" mb1%§a orgﬁﬁg ;fh%ez %fé drlitth ovEPEDdiuk)sulfate and concentrated

D oRes- Bl duommmmwmeh@md by fritprasiondp sthsr pfforfed 1.5 8
b06 G- ) L S BRINERN- (vam Qjﬂlo%aﬁlz-}’lréﬁdleﬂiiﬁcpémﬂmihlawl 26D- ny

(9
Zpscmgfq{mml g%%z%]{%t g@gﬁ)w é(’#gf I #h 4]4-% ?3(%2 ’73 JCI-llgk), ES-MS m/e

soni o m de
((©’o)4452r(m|8‘)3r}3d‘ﬂ 95), d80 el

Bg+H™, 100).

b) (+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl) -2-morpholin-4-vyl-

isonicotinamide

A stirred suspension of 100 mg (0.22 mmol) (+)-2-bromo-N-(7-[1,4]dioxan-2-yl-
4-methoxy-benzothiazol-2-yl)-isonicotinamide, 145 mg (0.44 mmol) cesium carbonate
and a few crystals of 2,6-di-tert-butyl-p-cresol in 0.39 ml (4.44 mmol) morpholinein a
thick-walled glass pressure tube fitted with a teflon cap was heated at 100 °C for 16 h. The
reaction mixture was then cooled to room temperature and concentrated in vacuo. Flash
chromatography (1/1 acetone/hexane) followed by trituration in ether afforded 35 mg
(35 %) (+)-N-(7-[1,4] dioxan—2-yl—4-methoxy—benzothiazol-z-yl)-2~morpholin—4-y1—
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and a few crystals of 2,6-di-tert-butyl-p-cresol in
0.39 M (4.44 mol) norpholine in a thick-walled

wQ@b@smsguessure tube fitted with a tefl on cap MBFEP2004/003734

heated at 100 C for 16 h. The 30 reaction m xture was

then cooled to roomtenperatur¥® and concentrated in

vacuo. Flash chromat ogra%hy (1/1 acet one/ hexane)
fsonicovemnidy as 4 hite sdlido fulipf! et 67° @k ©6HEHGE), B§-M§ 88e (%): 457
0

+
k&?% 191 1, 4] di oxan- 2-yI - 4- et hoxy- benzot hi azol - 2-yI )
- 2-norphol i n-4-yl WD 2004/.089949 PCT/ EP2004/ 003734
- 30 Isamimdngonamagoertherg wapobtingdi j d. [a] D20 = +63. 7
(c = 0.63, CHC13), ESSMs me (99: 457 (MrH+, 100). In
an anal ogous manner there E@snlggtlgl ned: Exanple 18 5
(+)-2-Azetidin-1-yl-N-(7- [ 1,4]

E' ox%@gﬁl H'a]r’rV]ﬂ&E(&qg@{ dlgz(cearrl&? tyml a1%&9(&10xy—%‘er)zo’chlazol- 2-y1)-

(sﬂriucaﬂhmﬁhh N- (7-[ 1, 4] di oxan- 2-yl - 4- met hoxy- benzot hi az
-2-yl)- isonicotinam de wth cesium carbonate and

ﬁiz:t '( %%ﬁh&b@iygﬁ Y\ig%)%l éllc%&xan nﬁf@m%&)@nzotﬁﬁzm -yl)-

ispricotinamide with cesium carbonate and azetidine = +25 5 (c= L) 26, CHCl3),

@S(MSIPH/Q-(%I) -d7TRE-NgXo®enzot hi azol - 2-yl') - 2- nor phol i n- 4
hyl'- "1 soni coti nam de a) (+)-2-Chloronethyl-N-(7-

[ 1 4]d| oxan- 2-yl - 4- met hoxy- benzaqt,hi azol - 2-vl ) -

i soni coti nani de 15 To a stfg?“i'“égl 3‘& ution of 503 ny

(2.93 mmol ) 2-chloronethyl -isonicotinic acid in 50 ni
THENWEFld ,zﬁﬂhkﬁdnﬂ -glsd-gefiigennathjazpladyl) shhogplodinn-ylmethyl-
gs%‘nfc%ti N- et hyl diisopropylam ne and stirring

conti nue at roomtenperature for 2 h. 600 ny (2 25

adoﬁg‘&u@&g]anggérrl ng cont| nued at roomtenper ature for
h. The reaction m xture was then poured 20 into

Zi‘i TR O P RS e -8 AOD 2RIap eliisBfotinic acid in 50
et MH hredreciddadil 28 {288 snmel) HM?U end 8.96 ml{B43 mmellN-at e
aﬁlgrl(ﬁfs? nélj%g%laﬁtlﬁéjané %rﬁ%@ﬁlﬁlﬁ%?%ﬁfoﬁﬁ{ fé%t Pagﬁl%gg%’ 2 léd600 mg (2.25
4:5@01) i) -7 4l8,4Hglioxan-2-yl-4-methoxy-benzothiazol- 2~ylarn1ne was then added and
Gt &Jﬁhﬁﬁ&i‘?&hk’f}n b dratuke fdrP4ax aRe Leaytiont meiuhOXys- thempoured
gréoﬂtqslat%%:?cg- mous orgll chltrl;or}{ag’[géf%F @%%{1% lx[r%gt cf\%xel | tlér%\év%mth ethyl
(a@8ratd 2Phd Mnatifdd dfdamic @Eéses wek c(ri‘v&l&ﬁ@ﬂs}oﬁhlﬂm sdle®) andxjoncentrated
% Lcjctﬁp oli%ﬁtll cﬁ\rwat&)gwgpﬁ gacetoBe) foll Ie% l%y Fltgratllogl 11} ether afﬁorfied 450
inig: @+8\Pho Jrek JA3Hchloromethyl- N—(7 [1 4]d1oxan 2-yl-4- megwxy—benzothlazol 2-y1)-
isonicotinamide_as a light yelllow solid. [a]p 20 = +12.1° (¢ = 0.41, CHCl3), ES-MS m/e

(%):422 (M{'Cl}+H?, 35), 420 (M{*Cl}+H", 100).

b) (+)-N=(7-[1,4]Dioxan-2-yl-4-methoxy-benzothiazol-2-y1)-2-morpholin-4-ylmethyl-

isonicotinamide

A suspension of 100 mg (0.24 mmol) (+)-2-chloromethyl-N-(7-[1,4]dioxan-2-yl-
4-methoxy-benzothiazol-2-yl)-isonicotinamide, 155 mg (0.48 mmol) cesium carbonate
and 0.42 ml (4.76 mmol) morpholine was ultrasonicated at room temperature for 10
min. The reaction mixture was then concentrated in vacuo. Flash chromatography (1/1
acetone/hexane) followed by trituration in ether and hexane afforded 70 mg (62%) (+)-
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(0.48 mmol ) cesium carbonate 30 and 0.42 nml (4.76
rmol) mor phol i ne was ul trasonréhted at room
enperature for. 10 mn. The reactlon m xt ur e, was tr{ﬁrl
Y.

é%h%éhtl}da%a --i-draatenxyrhensothisrploni JomeppRelpr4-yime
aatensAheean el of lhienetd oy 4% btwwﬂ 0149, EHT), BSWIS m/e (%):
hex?lg égﬁorded 70 mg (62% (+) WO 2004/ 089949
p5oosB03734 -31 N-(7- [1,4]
di oxan-2-yl - 4- net hoxy- benzot hi azol - 2-yl ) - 2- mor phol i n- 4
-yl nﬁembiyhnalogmmnmnmenﬁmmerasb’amedff white solid. MD
20 = +89.2 Q\x; 0.49, CHCl13), ES-MS nle (%: 471
(M+H+, 100). In an anal ogo%%n{{mg%r there were

obtained: fi, r~tl 5 Exanple 20 (+)- N-(7 [ 1,4]
Di oxan- 2-yl - 4- net hoxy- benzot h| azol - 12 - 2- py oI | d]m
{3y NvEt HyA Dixasrd-got-methexed jazo 2'Y1) '3 -pyhiblidin-1-ylmethyl

(isonicdtiaBedeomet hyl - N-(7- [ 1, 4]
di oxan- 2-yl - 4- nethoxy benzot hi azol - 2-yl ) -

SR G L R S b

4&midokinktnideath cesmﬁx &n‘bbmtaand pyrrohdlne =+43.0° (c=0.71,

?ﬁcg)ﬁ%%skg@%?ﬁ%?;%e%%?il a[zol1 g] yl )

i soni coti nam de From (+)-2-chl o%orret hyl -
(7-[1, 4] di oxan-2-yl - 4- et h@%?/mB ot hi azoI 2-yl)- 15
i soni cotinam de with cesi um carbonate and

qi- 22 yie eyl diginofrletllyl- N2 17-F1,4180x3n{26y14- inethibixy-HenidtBjazol-2-y1)-
ES-MS me. °/<): 457 (MrH+, 100). Exanple 22 (+)-N-(7- [
FSOPICOBDATITE 5_y| ~4- et hoxy- benzot hi azol - 2-yl)-2-{ [

(2- met hoxy-ethyl)- methyl-am no ]

- met Fybh- | GloRl-colbreraethpleN2(G- [Erdddioxan-2-yl-4- methoxy—benzothlazol -2-yl)-

g*—()nic%hﬁglln?# O%ﬁh*kﬁé%]mhk Ehbohatd ’aﬂh dleth‘)élamme [a]p® = +48.9° (¢ = 1.02,

1 oxan benzot hi azol
|@éﬁlsb@§rM§Fﬁl/éé(V%4 Me"éliluﬁp @ar bonat e and

N- (2- met hoxyet hyl )met hyl amne. [a]D2 = +58.7 (¢ =

1. 01, CHC13), ES-M5 e (%Exathple 2M-H+, 100). Exanple
23 (+)-cis-3-(7- [ 1,4]

?léi_z\?@h E&%]hloxan- -y’f%%ﬂek%ﬁ b 868, 0?2%9—2—%[(&&&%9&9@&1)-

methyl-amino]-methyl}-isonicotinamide

From (+)-2-chloromethyl-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-

isonicotinamide with cesium carbonate and N-(2-methoxyethyl)methylamine. [a]p® =

+58.7° (c = 1.01, CHCl5), ES-MS m/e (%): 473 (M+H", 100).
Example 23

(+)-cis-3-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-1-(4-hydroxy-cyclohexyl)-
1-methyl-urea

a) (+)-(7-[1,4]Dioxan-2-vl-4-methoxy-benzothiazol-2-yl)-carbamic acid phenyl ester

To a stirred suspension of 450 mg (1.69 mmol) (+)-7-[1,4]dioxan-2-yl-4-methoxy-
benzothiazol-2-ylamine and 0.41 ml (5.07 mmol) pyridine in 10 ml dichloromethane at
0 °C was added 0.28 ml (2.20 mmol) phenyl chloroformate and stirring continued at
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25 1-nethyl -urea a)
(+)-(7-[1, 4] D oxan-2-yl - 4- met hoxy- benzot hi azol -2-yl)-c

wa@emansw4aci d phenyl ester To a stirred suspePSi/BP2004/003734

450 ng (1.69 nmol) (+) -7- [1,4]

di oxan- 2-yl - 4- nmet hoxy- benzotJrﬁ?a'zoI 2-ylam ne and 0. 41
m (5.07 mmol) pyridine in 10 m dichl or onet hane at g
Oonatsrgedadrefop 8 bd Thex eatiopmpikiurp Wahthen RPN A ate

%@,i%?ﬁép %0%1%1141? %b&%'afé%gﬁltl?g g}@n@teg@%&%g%ﬁn%srmg%ethyl acetate. The

B TR EEe PRI FRTYe Sad Ghngt dpted i Vacuo.

Bld¢teei S ms gk dphiy l/(l&l’cétﬁﬁdheptsmd) lfbllmdéjydrlmmmimﬁtﬂher and hexane
t

SHSELS YRR G b (P05 SRR P R P RE SRRy

catbaraiziacid phehplsister by owbitosplidplnl o H 115&dr 51ikI % &5t @ne}S-MS

%,% (%@%9@“%{4 folé ation in ether and hexane 5 afforded

4 dloxan 2-yl -
N 2-%

ar - hm@ch uregtHClS) ESI\/B o e (% 387 (Mrhr.
3-(7-f

oxy ﬁ{fﬁ‘i )s((}ixﬁlon QF ]},@ (P f({' g Oto%@r.x}tO& 4%1 hl)OXéln (24571 nyg@thoxy-

Beﬂmthlmldﬁyl)]:eﬁbatgm(e@daﬂmenydmyger and 0.06 ml (0.78 mmol) pyridine in 5 ml

éhl))rc( grhn[l It f ﬂo%&ﬁﬁ%@ra%uﬁélwa% 20BN %(O .36 mmolg cis-4-methylamino-

enzot hi azo carbam c aci er and

06
Arclgexal ﬁﬂ@ﬁt}rr@ﬁﬁpm@dl % 5¢ @nfor 16 S%BFWW%@%W% then
E&%ﬁfr%? LS. P%H%Hrclﬂxzat By Q%1 20¥0Ine/heptane thentacetong)
CLS e am no- CcycC exano nei
fallonygd éYFra%rafsmn @ge’falns ﬁ%fmadig 7? &/6;?? W o5
¢ QAkesah - g inteth@Gsnzthasbl- LT dét-hgirappryyd diegyl)-1-methyl-

Brrrar At oo i lelmer ARG Moy aiL G FaEsde (et
(80»cis-3-(7 [ 1,4]
di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl) - 1- (4- hydr oxy-

| lid. D20 =
231/; g;b%%éﬁlw)loéaumalﬁwer th'e'feev?eréébﬁlﬂégl t(g«/() 504{22 ( I[\/Iil]l—l-l-

100). In an anal ogous manng hle g vere obt ai ned: 20
Exanpl e 24 (+)-trans-3-(7- fml?PE]z

Di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 1- (4- hydr oxy-
Q-}‘)’Lkmhﬁ&(?’)[i,ﬂ}mw }t]-rtie:aetﬁ%loﬂynb(am)oﬂ@ﬁzol{%}flﬂr]l -(4-hydroxy-

y hoxy- benzot hi azol - 2-yl ) -carbam c acid
%kﬁxyl%els{nee ﬁ%‘?]a t rans-4- net hyl am no- cycl ohexanol

and pyridi ne |n chl oroform [a] D2 25.+20.5 )
1. 02 FranCt B 7- [ bl disxan &k dymetazy-Yaorethiazelogyl)- Caé?@é’hlﬁ peid phenyl

@ster with trans-4-methylamino-cyclohexanol and pyridine in chloroform. [a]p® =

+20.5° (¢ = 1.02, CHCls), ES-MS m/e (%): 422 (M+H", 100).
Example 25

(+)-4-Hydroxy-piperidine-1-carboxylic acid (7-[1,4]dioxan-2-yl-4-methoxy-
benzothiazol-2-yl)-amide

From (+)-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-carbamic acid phenyl
ester with 4-hydroxypiperidine and pyridine in chloroform. [a]p? = +29.4° (c = 1.01,
CHCl;), ES-MS m/e (%): 394 (M-+H", 100).
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(+)-(7-[1, 4] di oxan-2-yl - 4- met hoxy- benzot hi azol -2-yl)-c
arbam c acid phenyl 30 ester- & th 4- hydr oxypi peri di ne
and pyridine in chloroform [a]D2 = +29.4 (c = 1.01,
CHC13), ES-Ms mie (% : 394Example26100). WD 2004/ 089949
PCT/ EP2004/ 003734 -33 Exanple 26
S-?—NM?% aﬁ{e'-ll@afﬁoﬁﬁfcl%@i&’(m [¢,43dibghn-2-yl-4- methoxy—benzothlazol-z yl)-
%“e ] di oxan- - 4- met hox) r - benzot hi azol - 2-yl) -
From (+) - (7 [1, 4] ‘
d| oxan- 2-yl - 4- met hoxy- benzot hi azol -2-yl) -carbamc
aC| d Fpdrariy)-(7-51,¢stiemnvi-yl-net oyt beneo thindolp3Hyl) earfmniia acid phenyl

| f 2 o(~E
01%'%1 orcgg]a&l %%_@ pyﬁ}égiz it Elilgro'f?rjm ggc @HQ_N],%_%%17 = [ 3; ](_)ly%:HCI_%)
EStMémn/Z(%) ABOM-HE L0 nzoth| azol - 2- yI) 2- et hoxynet hy

| - isonicotinamde 10 To a solution of 50 rTg (0. 12

mmol ) (+)-2-chl oronet hyl - Npg#mpIk.24] di oxan- 2-yl -
nmet hoxy- benzot hi azol - 2 yl)-isonicoti nam de in 2 m

o R e C e R e
idohicasinamidd ed at room tenperature for 2 h The
reaction m xture was then poured onto water and

ext 1 364 A es shidlP, 1 ol (h0aROREARA.N TN 1 4]dioran-2-yl-4-

organic p Qver so |um sul f %
custbont b thiazal-d AbrisoniF ismiehiheN & hanpliyesegded 1.32 ml (3.57

%]glfﬁbg g@gﬁ%{’&tﬁﬂ%ﬁe sf)Ii?llnbﬁ\Q@ o1 By sdldtidriimadthQivl) dhdehbafixture
a orde

ERARCEE P HE LRI i BT S1o0 skt Sy eRapged omto

|waltér<hlﬁdceﬂtrhdftaiﬁ}ﬂ& tiReswith dichlondninthase Thd orgaanjdfGises were dried

o sulfiad et Rl rombr [,

Exanpé/helﬁSne()@)ﬂdWe(dﬂ}y tptl,n;auc])n in ether afforded 35 mg (68 %) (+) N—(7—
5);[ QX ABzAi- )f 1-4: rH&hg;gXMe éi)h 1h E};?)Qt efhioky e dryIRbARYHARK e as an

oty Qézénféﬂiyraﬁ%mm& ehEa by 430 (M’ 100),

i soni coti nam de wi th sodi um nethylate in nethanol .

[ a] D2Q aft anflBgdus(Barhed thebe wiiBladhed: 25 ES-MS mle (%
416 ( MrH+, 1%0 Anal ogously to Exanple 17 there were
obt ai ned

Example 28

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-methoxymethyl-

isonicotinamide

From (+)-2-chloromethyl-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-
isonicotinamide with sodium methylate in methanol. [o] p2 = +65.1° (¢ = 0.55, CHCl5),
ES-MS m/e (%): 416 (M+H", 100).

Analogously to Example 17 there were obtained
Example 29

(+)-4-Hydroxy-3,4,5,6-tetrahydro-2H- [1,2']bipyridinyl-4'-carboxylic acid (7-
[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-amide



Exanple 29 (+)-4-Hydroxy-3,4,5,6-tetrahydro-2H |
1,2"]bipyridinyl-4"-carboxylic acid (7- [1, 4]

walc@xasps2e vyl - 4- met hoxy- benzot hi azol - 2-yl ) - am deCTAEP2004/003734
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2004/ 089949 PCT/ EP2004/ 003734 -34 From

(+)-2-bronmo-N-(7- [ 1,4] -34-

di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) - i

i soni cBtam _értﬁ'%l'éfﬁ_mnf’#% ¥ ES[ilé}ﬁleﬁnb%‘ﬁ]aﬁ'é“n%dﬁﬂxY‘benZOthlaZOl"z'Vl) -

%oayc?ﬁﬁaémeﬁafﬂ @élsi?gl tﬁg@b&e ar[@l-ﬂ?dm)é%piﬂ:&icﬁné fh 191%%1. gﬂ,pm =
ES- : + : ampl e ‘

%3\&(73{3%%%3%%1‘@ e@%ﬁ@?{% e}@t hi azol - 2-yl)

-2-(3-fluoro-azetidin-I-yl)- isonicotinanm de From

(+)-2-bronmo- N-(7-[1, 4] di ox&rarBplel304- met hoxy- benzot hi az

ol -2-yl)- isonicotinam de wth cesium carbonate and

0T A0 B RAROR SR, S5 (L0 Py
ig@jcotipamieanpl e 31 (+)-N- (7- [ 1,4] '
Di oxan- 2-yl - 4- net hoxy-b enzot hi azol -2-yl) - 2-

( 3- et hgydtn @R ibio-N=(y1[1,4] dibgan? §biimeahbde béimthiazol-2-yl)-

CHBIERHBTE R o e ) & fpproasgfiine hydrochloride n DMF.
i[at?? eationacd «6.1% CHCbeSES MSontedbnadsd @deH", 100).

3-et hoxy-azeti di ne hydrochloride in DMF. 15 MD 20 =

+44.3 (¢ = 0.57, CHC13), E (9% : 471 ( M+H+,

100). Exanple 32 (+)-N-(7- %f‘mpmg’q

1, 4] Di oxan-2-yl - 4- et hoxy- benzot hi azal -2-yl)-2-(3-nmet.h
d@d\éﬂe{li,ﬂﬂﬁoxanyz-yl-41r%h1>>%bqq%a¥5ﬁw&ef-%—r¥&ﬂ-<3-efh° “andlidin-1-y1)-
(gomcotidaaige N- (7- [ 1,4] .

di oxan- 2-yl - 4- met hoxy- benzot |l i azol -2-yl) 20

5 ot HOA L2 e RN OGP HE T B -pggiazol 29D
ﬁaﬁﬁ@t@anﬁtdmmfesmﬂmmbpn&&mm@wwctidiaihxcbmfmmgde in DMF.
gg@;m FAI9008 9, CACRIFDME it (BPAFL MR ORI Ne

Di oxan- 2-yl - 4- met hoxy- benzat hi azol - 2-yl ) - 4- net hoxy- ben
zam de 25 Fron1para-anisidh%£ﬂ4E3A+KTU and
N-et hyl di i sopropylamne in THF, then treatnment with
((#—)-N—?’?‘-&Lé-]ﬂbxan—%yl—4—methoxy—benzothiazol—2—yl)-2-(3-methoxy—azetidin—1-yl)-
di oxan- hﬁh-4-nethoxy-benzothiazol-2-ylan1ne. [a] D2 _
Jegqueptinantldyy 33 CHC13), ES-MB me (%: 401 (MrH+,
100). Exanple 34

From (+)-2-bromo-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-

isonicotinamide with cesium carbonate and 3-methoxy-azetidine hydrochloride in DMF.
[a]p® = +42.5° (¢ = 0.44, CHCl5), ES-MS m/e (%): 457 (M+H", 100).

Analogously to Example 15 there were obtained
Example 33
(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-4-methoxy-benzamide

From para-anisic acid, HATU and N-ethyldiisopropylamine in THF, then
treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine. [a]p® =
+28.2° (¢ = 0.33, CHCl5), ES-MS m/e (%): 401 (M+H ", 100).

Example 34

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-4-methyl-benzamide



(+)-N-(7- [ 1,4]
Di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 4- met hyl - benz

W@ riodesin® 2004/ 089949 PCT/ EP2004/ 003734 - 35 FPOIEP2004/003734
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para-tol uic acid, HATU and N-ethyl diisopropylam ne in
THF, then treatnent with -35-

(+)-7-[1, 4] di oxan- 2-yl - 4- net hoxy- benzothl azol, - ah
e. [ Biobepara-toldsacid, FATEU gng N-ctajidiisppropyianuseip & PP(%

%@ g’i“th (-199) Ed& 3RR-8-yB2-methdty- anz()ﬂnaz[ol 2 yldmine. [a]p” =
oxan - ben hj I , 4-di meth I
tbé%ia@ﬁ—d(ég‘l ﬁ%&rﬁz En- 1\4§ Hﬁ?iﬁ’sb@gigﬂ% é{)é) HATU and d

N-et hyl dii sopropylanmine in THF, then treatnment with
(+)-7-[1, 4] di oxan- 2-yl - 4- nEtd:q;dy%benzot hi azol - 2-yl am n

e. [a]D20 = +174 c = 0.77, CHC13), ESSM5s ne (%:

ng)gy( (F/h' [Hg 8‘0 VERIR ﬁ?}_yi’l&ttﬁuﬂf&(}h—sﬁ?ﬁg 4-dfmethyl-benzamide

oxyl'ic aci
di oxan- 2-yl - 4- met hoxy- benzot hi azo| - e From
pi peFumy Ridedimethylbanadiciagidd INTEL ang M eF}SYiCLﬂPB gﬂarP‘r‘r%e jonlHE, then
?E‘{tmeh?% (35-@’3[(1'@8{0)(%%-9@1 -4- metho -benzothiazol- 2|—y13m1nle [a]p® =
i 0X 1003} azo yl anin
ALY CHQESUF%(%SWG% O’@@ Vs me (9 :
415 (MrH+, 100). 15 Exanple 37 (+)-N (7- [ 1,4]

Di oxan- 2-yl - 4- met hoxy- benzBkdmpledb- 2- yl ) - 3- net hoxy- ben
zam de From 3- met hoxybenzoi ¢ acid, HATU and

?thh%éo(f} ?ﬁﬁt]%[o(?@ glcgfﬂogl?hd R ciiHez- f@]%xahfﬁﬁtm%dﬂytﬁknzot}nazol-
drydkamide y| - 4- met hoxy- benzot hi azol - 2-yl amine. [a] D21 =

+24.3 (c = o 79, CHC13), ES-MS me (%: 401 (MHt

100) & 1R adid, HA)HNmd(N—-etIﬁylduséﬂnopylamme in THE, then

R R e R R LR

M26I7hYd£lDlSS;XDHO]WIM&nAer(Wt-H5 e ¥, t00@at nent with
(+)-7- [1,4]

di oxan-2-yl - 4- met ho ben -2-ylam ne. [a] D20 =
7.7 (c L 0. 79, CH)C(Z>1/3) Z%EK%?}:?% (%y 385 (M[+H]+

100). 25 Exanple 39 (+

m&w bl,s;amlgxpw&- baém) olfemzaéw LZ V)3 methqrgrhenpanide

am de From 3-fl uorobenzoic acid, HATU and
N- et lybhei3- ﬁl@ﬂfo&ﬁyén@ﬁlc aeidj HATHRnd Methyldifseptopslatming ilhTHF then

eBieaenta i -l ARy st Ry Do el P
=24:881¢  0(79, EHUTL;}(ES- MG A) (% ESMMHHE, [09): 389 (MrH+,
100). WD 2004/ 089949 PCT/ EP2004/ 003734

Example 38
(+)-N-(7-[1,4]Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-3-methyl-benzamide

From meta-toluic acid, HATU and N-ethyldiisopropylamine in THF, then
treatment with (+)-7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine. [a]p® =
+17.7° (¢ = 0.79, CHCl3), ES-MS m/e (%): 385 (M+H", 100).

Example 39
(+)-N-(7-[1,4] Dioxan—Z—yl—4—methoxy—benzothiazol—2—y1)—3-ﬂuoro—benzamide

From 3-fluorobenzoic acid, HATU and N-ethyldiisopropylamine in THF, then
treatment with (+)-7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine. [a]p? =
+31.0° (¢ = 0.70, CHCl5), ES-MS m/e (%): 389 (M-+H", 100).



-36 Exanple 40 (+)-N-(7- [ 1,4]
Di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 3, 4- di met hoxy

WO b@ansavide From 3, 4-di net hoxybenzoi ¢ aci d, HATIJER29A4/003734
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N-et hyl dii sopropylamine in THF, then treatnment with
(+)-7- [1,4] - 36-

di oxan- 2-yl - 4- nmet hoxy- benzot hi azol - 2-yl am ne. [a] D20

5 =+33.4 (c = 0.53, C%lsﬁxalmﬂr@@ me (%: 431 ( M+H+,
100). Exanple 41 (+)-3-Di nmethylam no-N-(7- [1, 4]

g_} ;41 DidkaREL-Iox VB Bk ath Rk oR2-Y1))3, banﬁacnbﬂ;ebenzanude

d| net hyl am nobenzm c acid, HATU and

B e

¢hen| tadabRent with &+ )+21-81,%] cﬁman—%y%mdﬂhmfg)epzﬁﬁim Paylamine. [o]p®
0 1,4
D/'%)%g’a%](g % cglﬁb%s/ enzo{ )I g%%)F % yl) - (g) rrEet h01<y 4-m

et hyl - benzam de From 3-net hoxy- 4- nmet hyl benzoi ¢ aci d,
HATU and N- et hyl di i sopropyE&#eBle4ln 15 THF, then
treatment with

= diok@- D9k -rhehst-bergothiazdl gt d
gf) 3?%1]%%’}1%%%@(%141 1 osmc%ms) 6%5%3 m e ?@? Fhenzamide

415
D1 oSBT B i elisopgonyiagyipg n THE
a]mrdeeatxﬁemmwﬂh{+)mr[d>,lébhmm62-ale4amethmtbmd&nazol -2-ylamine. {a]p

OB L SOP QRIS A e (B15414 DA 1 308y, eat ment
di oxan 2-yl - 4- met hoxy- benzothl f@é 2-ylam ne. [a] D2o
= +20.0 (c = 1.00, CHC13); Exgmpled2py e (9% : 389 (M+H+,
100). Exanple 44 (+)-N-(7- [ 1,4]
;| Didr e - pflhdﬂﬁ@@%dﬁ&@&ﬁﬂz R2yl)) 3-efhaliyf4-tethod-
%m% %eM From 294 di fl uor obenzoi g a?:yfld I—|AT(?J{ygnd
e’éﬁ’ﬁ’ﬁiﬁll i sopropyl amine in THF, then = 25 treatnent
with (+)-7- [1, 4]
di ox &nerd-3yinethomphmxihyhenzat i 700 TY apd retheldiipefjropgdamine in

*‘%g’i gl e On e Bl fgosgns@fho}l@oge&%nﬁg PL2fpmine.
?\|.=+(2$_O°KC'—114)]3 CHCl), ES-MS m/e (%): 415 (M+

D| oxan 2-yl - 4- met hoxy- benzot hi azol - 2-yl)-2-fl uoro-4-ne
t hoxy- benzam de Example 43

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-fluore-benzamide

From 2-fluorobenzoic acid, HATU and N-ethyldiisopropylamine in THF, then
treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine. [o] p? =

+20.0° (¢ = 1.00, CHCls), ES-MS m/e (%): 389 (M+H ", 100).
Example 44
(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2,4-difluoro-benzamide

From 2,4-difluorobenzoic acid, HATU and N-ethyldiisopropylamine in THEF, then

treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine. [a]p® =

+19.4° (c = 1.00, CHCl3), ES-MS m/e (%): 407 (M+H", 100).



From 2-fl uor o- 4- met hoxybenzoi ¢ aci d, HATU and
N-et hyl dii sopropylamne in 5 THF, then treatnent with

W@ 2004/8899019 1, 4] PCT/EP2004/003734
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di oxan- 2-yl - 4- net hoxy- benzot hi azol -2-ylam ne. NMD 20 =

+19.4 (c = 1.02, CHC13), ES-M3fte (%: 419 (MrH+,

100). Exanple 46 (+)-4-Dinethylamno-N (7- [ 1, 4]

di oxan- 2-yl - 4- net hoxy- benzBxdmpledp- 2-yl ) - benzani de

From 4-di net hyl am nobenzoi ¢ acid, HATU and

WHEIRID(WLH'A]E&B{aﬁ@l&lamﬂéﬁldx@-b'EHEothiatle-Z—QEm-ﬂﬁ@m-ﬁ&[choxy-

W

Pqu}zamlflq, 4] di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ami n

e. [alD2 _ +22.6 (c = 0.45, CHC13), ES-Ms me (9N:

414 EMNichte, 1?04~ mek eyt etzdic adid) HANTU(aad If-ethyddiisopropylamine in

j n-2-)rl - 4- nat iAz0) = 2awl ) -12- i :

T A= g - Al RERE Sl A2k et enb BN Shomine.

Gotb M- B €+ $Opr ORG-S MSi e TH; 4129 M Harh 1008t ment

with (+) -7- [ 1,4]

di oxan- 2-yl - 4- net hoxy- benzekhhsleds- 2-yl am ne. [a] D2
+31.7 (¢ = 0.61, CHC13), ES- me (% : 416 (MrH+,

00) .. Ex le, 43 (+)~ - 1, 4] . .
& DR N B Tk Sapetbopy-penrofhiptrl iy bepramide
et hyl - benzam de 20 From 4- net hoxy- 2- net hyl benzoi ¢
aci d FrédABtiarethyMrainlolérdioi o, BiATA mdhb-¢thyldifsepropyiemnine in THEF,

eat ment wi th, (st 714 : : 20
SRR &*é%-%-éif{l%é%a?% p-domsthoyhenzothiazol g plagyipe. o
= 26N c €045, CHE;), Sm/e B8): it WéP{%IOOMw ( MtH+,

100). Anal ogously to Exanple 17 there was obtai ned

Exanple 49 25 Example 47
(¥)-N-(7-[1, 4] D oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl)

i(% -E\g Z72rﬁm&éa%’f}y{—g—geﬁég—gémg&gggoﬁQ-tyh,)r-].?—@hl%%yﬁsro%ﬂotinamide
di oxan- 2-yl - 4- met ho) cy- benzot hi azol - 2-yl ) - o
i sonifeamiNethbdeisanichtizie stidrﬁﬁaﬂbmddﬂeﬂwhgﬁsopropylamme in THF,

tidin- 3- : ; - . 20
968}l L Q20 Bkl 0y W 3 e
2004). T30 5456 RCHEP2 66410 037 §4): 4186MATA.d§BIsI y to

Exanpl e 15 there were obtained Exanple 50 (+)-N-(7- |

1, 4] Example 48
Di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 2, 3-di nmet hyl -

e S R e
ébthfag?iggbﬂ:di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl am n

From 4-methoxy-2-methylbenzoic acid, HATU and N-ethyldiisopropylamine in
THF, then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine.
[a]p® = +19.7° (c = 0.62, CHCl3), ES-MS m/e (%): 415 (M+H ™, 100).

Analogously to Example 17 there was obtained
Example 49

(+)-N-(7-[1,4] Dioian—Z—yl—4—methoxy—benzothiazol-z-yl)—2- (3-hydroxy-azetidin-1-yl)-

isonicotinamide

From (+)-2-bromo-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-y1)-
isonicotinamide with cesium carbonate and azetidin-3-ol hydrochloride in NMP. [a]p
= +12.2° (¢ = 0.51, DMSO), ES-MS m/e (%): 443 (M+H", 100).

20
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+16.4 (c = 0.46, CHC13), ESMS me (%: 399 (MtH+,
100). Exanmple 51 (+)-N-(7- [ 1, 4]

wWO@xasp29 yl - 4- met hoxy- benzot hi azol - 2-yl) - 2, 4- BCTYEPIVOX§03734

-benzam de From 2, 4-di net hoxybenzoi ¢ acid, HATU and
N- et hyl di i sopropyl amine in THF8-10 then treatnent
W th

di ox&af@gwdmm@amﬁﬂbﬁzdﬁiﬁ ebtained- y| ani ne. [a] D20
+21.7 (c = 0.50, CHCI3), ES-MS mie (%: 431 (MrH+,

100). Exanple 52 (+)-N (7- Ekandpléb0
D| oxan- 2-yl - 4- met hoxy- benzot hi azoI 2-yl)-2-(2- rmrpholi

opi cqt i ut | .
R
rTg (0.09 mol ) 2,6-di-tert-butyl-para-cresol in 5
di ox &ran aysdditetty’ RMEoinmsidadd4d s ar;ddﬁteltbmusgprowlﬁmtge in THF then
bida e VRl (SO UKL DOR. o e %@Mmm_zl aslire) (oo
n. ng
40642 (armBHP, CHCs) Tor Mo (65 395 MY 100).
di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) -i soni coti nam

de was then added and the Eg&nm'e)stlure heated at 80 C
for 16 h. The reaction m'xture was then poured onto

{
kAR NS AL R e g
concentrated in vacuo. Flash chronatography (5/9
met h&inah/2et-Hiphetbaowbenzeic acid HAME dnd)- @thvlﬂumwmamwe in THF
Tﬁ O e AR NGXR0E) -1 | 21 HEn 1B MGn diH{ Gy entzdthid¥ol-Z-ylamine. [o
IaF- (2 5050 CHEINo RS- Mmoo 43 bIMIH, 1 109): (2. nor phol i
n-4-yl -ethoxy) 25 isonicotinamde as a white solid.

[a] D20 = +51.2 (c = 1.04, GEkkhpde,52ES-MS me (% : 501
(M+H+, 100). Anal ogously to Exanple 15 there were

PR BRI R b e et oy
ddondatindmiddD 2004/ 089949 PCT/ EP2004/ 003734 - 39 From
5- met hoxy-ni cotinic acid, HATU and

- et S8 38 BS3iAnbH- (2 198roxbSRALIBATholint Elnd 20m
(+)- t;pé'[ 1, 4‘?839{)xan %E 1-)ony bdang? ﬂgol i | a &
¢0.0p g}rgg]@ 2:6-dizterteb —par@c%ol 1 m@ge ,@83 ﬁ.tnél M ded
mnml@mlf m M)hﬁ’uﬁﬂso@mm hydride (55 % dispersion in oil) and the
hgx t 1)
hereed SCRTHER Ei ol r A ePD R AR
i @i digkai-2- sbaroghbeyrberzotinazpHE, ylt- _tsemicotinamaidamas thendded and the
gngmzre h%e@te# bt 80°C fﬁr 16 h. The reaction mllxture was then oured onto water and
-benzot hi azo l'am ng cfl D'

extracted three t1mes w1th ethyl acetate. The organic phases were dried over sodium
sulfate and concentrated in vacuo. Flash chromatography (5/95 methanol/ethyl acetate)
followed by trituration in ether and hexane afforded 160 mg (72 %) (+)-N-(7-

[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(2-morpholin-4-yl-ethoxy)-
isonicotinamide as a white solid. [at]p?° = +51.2° (¢ = 1.04, CHCls), ES-MS m/e (%): 501

(M+H?, 100).
Analogously to Example 15 there were obtained
Example 53

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-5-methoxy-nicotinamide



+22.7 (c = 1.04, CHC13), ESMS me (%: 385 (MtH +,
100). Exanple 55 10 (+)-N (7- [ 1,4]

wD@xasp29 yl - 4- met hoxy- benzot hi azol - 2-yl ) - 2- reP¢tIDEP20040/€03734
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tam de From nmet hoxyacetic acid, HATU and

N-et hyl dii sopr opyl am ne in THF39then treatment with

(+) -7-

di ox&perp ymBWDP?éﬂF@fé?wc?éﬁlz Bfithawd Nzetbﬂémoaéowﬂaal]lmmTHF then
Treathicht Swith T+ %;I{&A | &b%ak3).-yl-ESn &oXy-Ber(BLiiazd89- i, | alp?® =

100 Exa

(*?)S)DIQFT? 15%31 oﬁgﬂl\/{%nﬁf? (%) 482 %ﬁ b8%t hi azol - 2- yl)
- 3- net hoxy- propi onam de From 3- net hoxypr opi oni ¢ aci d,
HATU and N-et hyl di i sopr opyEaaple 54n THF, t hen
treatment with (+)-7- [ 1, 4]

%E?%?&r f, %E&ﬁqw@{nﬁg @%?izo@%ﬂ&yﬂa@étamide

(MtH:, 100) Exa | e 57 20(1\)] cl ohexy (ﬁ{ [t
1 4] From phenylace’uc a01d HATU and N-et y 1iSopropy. amlne in THE, then
Qfe@%ﬁaﬁ%ﬁﬂ (4= mnqmmpgot hiegal-benydthiaselel-plaintiee. [o]p™ =

7h;6/1y goﬁ?ﬂ&@’l %I);:»IQ8 Litl\ﬁgﬂ Woéat ment with

(+) -7- [ 1, 4]
di oxan- 2-yl - 4- met hoxy- benz &ixinaleds- 2- yl ani ne. [a] D20
= +19.3 (c = 1.02, CHC13), ES-MS mie (%: 391 (M+HH+,

Yo (Anal -%/-yFN? Fg@iﬂ&%@eégﬂﬁ&ﬁ _8-yIR5. en AL B mide

Di oxan- 2-yl - 4- met hoxy- ben
| uor gf@?ﬁ%%%’XYaF%tkfrﬂ%]omr@eﬁzﬁﬁé@{ﬂj&y@&@m i THE, then
RkehtEER QR4 Q037814 ] digkan -dm- methoxy—benzothlazol ~2-ylamine. [a]p” =

P31 P B P Mo

2,2,2- trlfluoroethanol i n di oxane and DMF. [a] D2

+11.3 (¢ = 0.11, CHC13), E&xmBpl (%: 470 (MrH+,

100) Exan'pl e 59 5 (+)-2-Cycl opropyl met hoxy-N-(7- [
@'TDlgxa)ﬂ 2- I—@ﬁﬁaﬁ ??f -haRéMikto20)1)- ?—‘xﬂét%loxy—proplonamﬂe

|son| co I'nam de From (+)-2Z2-brono-N(7- ,

di oxan- 2-yl - 4- net ho ben oI
i sonik é%%%gﬁﬁ'@éwg@axy qﬂcﬁ%ﬁéﬂé ‘éflyl)dnsopropylamme in THF, then

hyéafrﬁwrmﬂhmcmi Ol @Rarmeyl H noktlosgrtenacitiibhF2-ylahahO26] ™ =

o oS AP 1 442 (ol

D| oxan 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 2-
(tetrahydro- pyran- 4- Example 57

(+)-2-Cyclohexyl-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-acetamide

From cyclohexylacetic acid, HATU and N-ethyldiisopropylamine in THF, then
treatment with (+)-7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine, o] X =
+19.3° (c = 1.02, CHCl3), ES-MS m/e (%): 391 (M+H", 100).

Analogously to Example 52 there were obtained
Example 58

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(2,2,2-trifluoro-ethoxy)-

isonicotinamide
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yl oxy) -isonicotinamde From (+)-2-bronmo-N-(7- [ 1, 4]
di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) -

WO 2@niogws® nam de sodi um hydri de and PCT/EP2004/003734

t et rahydr o- 2H pyranol -4-ol in dioxane and DMF. 15

[a] D20 = +12.4 (c = 0.11, CHClAEb ES-MS me (O : 472

( MtH+, 100). npl e 61(+)-

(7-[ 1, Rphi ( &)}f—mb@nyd—l\ﬂ(h{sl #ldigrab g ot-reghosy-tengethiazel yl)-

ngxgucgtx %arr? HE'? Hy?ﬁ?é %1?& b BN G ofdeB¥nol in dioxane and DMF. [a]p”
dl*d)léﬁ(tz; guLLAC lshd?)&M@éﬁ%P/ﬂr $A0M-BE 300). 20

i soni coti nam de sodi um hydri de and 2-nmet hoxyet hanol in
di oxane and DMF. [a] D2 +1Exd#ngle5s 0. 15, CHC13), ES-MS
W (%: 446 (M+H+, 100). Anal ogously to Exanple 15

d 62
b ok Gt r ey dhoReRy T b e o ishpig bedathingol 5 -
ispyicatinadmide) - 25 acet ani de From
t et rahydr opyran-4-yl -acetic acid, HATU and

N et P%JHQ'FL)S%%E&HM 1517 18 4] dloxahtHyl- L 38Ah b FERdTB Hiaz6l -2 1) -

&pmcahn%gnsdle sqdln@thYéazgdﬁ pad hpdnerapehvisydeninpine in digyangand DME.

I@]gf"l— (-89, (k=D 02, CHEER), ESEBS MBe 11963: 4420(M-3F3 100} H+,
WO 2004/ 089949 PCT/ EP2004/ 003734 -41 Exanpl e 63

(+)-N(7- [ 1,4]
Di oxan- 2-yl - 4- met hoxy- benz]d:ﬁﬂi%legp 2-yl)-2-pyridin-2-y
| -acetam de From 2-pyridyl acetic acid _hydrochl ori de,

WN-(EEH[ A\Ditsap 26l & oystlopythentothiazel-2-YHiZ- (tetgalydro-pyran-4-
+) -7- [1,4
yﬁi\ﬁ%lﬁ%t%oxy bénzo% hi azol - 2-yl am ne.
D20 = +26.8 51,  CHC13)
ENLHM@@) 3 ey 7 dprey L bR %Y%é%@we?%aﬂ)d
Gs%mcbﬂméﬂnd@ls@alaﬁr l%rcuideénHEétmdrdgmm&nml-lﬁ djdxpne and DME,

Tl Py rapa g bt hs Ao e e oGigl AT 20f

vvlth
(+)-7-[1, 4] di oxan- 2-yl - 4- nExtmorle-Benzot hi azol - 2-yl ami n
e. [a]D20 _ +19.2 (c = 1.05, CHCL3), ES-MS W& (% :

zgyf’fiw% 13%%% 5* W Ro:§bdntdthitkzol-2-y1)-2-(2- methoxy-cthoxy)-

4- et Hoxy- benzot hi azoI 2-yl)-2-(2-
thoxynet hyl ) -i soni coti nam de

From (+)-2-bromo-N-(7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-
isonicotinamide sodium hydride and 2-methoxyethanol in dioxane and DMF. [a] p =
+17.6° (¢ = 0.15, CHCls), ES-MS m/e (%): 446 (M+H", 100).

Analogously to Example 15 there were obtained
Example 62

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(tetrahydro-pyran-4-yl)-

acetamide

From tetrahydropyran-4-yl-acetic acid, HATU and N-ethyldiisopropylamine in
THE, then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine.
[a]p? = +24.1° (¢ = 1.07, CHCl3), ES-MS m/e (%): 393 (M+H ", 100).



15 From 2- (2- met hoxy- et hoxynet hyl ) -i soni cotinic acid,
HATU and N- ethyl diisopropylamne in THF, then

woe@ansmms with (+) -7- [ 1,4] dioxan-2-yl -4- neCTiBRrR2004/003734
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benzot hi azol - 2-yl am ne. MD 20 = +69.2 (c = 1.04,
CHC13), ES-Ms me (% : 460 (M'r‘l-l +' 100). Exanple 66 20
(+)-2-Cycl opropyl nmet hoxynet hyl - \%7 [1, 4] di oxan- 2-yl -

- met hoxy- benzot hi azol - 2- yEyamgleff cot i nami de From
2-cycl opr opyl met hoxynet hyl -i soni cotinic acid, HATU and

L EnyhL At2-ydcBtamid
gﬂ ﬁf@yﬂﬂ% %%n@gaegﬁ) rbﬁg%g@ yhepfidnt2-ydcbtamide

gﬁlgi o;or}h a g)%%# %la %%YQE%J},EQ%%Q H}S‘Jﬁ%f N- —eg}( g{%ﬁspgro&uﬂamme in

CHF, theh Areakmantddith (+)-7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine.

4- Z ) Y, ( 2-trif

e gsde angﬂ?y ér2%,@%@1}%‘?)@6@%@3@82%49
PCT/ EP2004/ 003734 -42 From
2-(2,2,2-trifluoro-et hoxymB&#mpleditsoni cotini c acid,
HATU and N et hyl diisopropylamne in THF, then
H)% gaﬁﬁéxa%éa@b&ayhc dcid (1 [[ Rk] dibaxnanyl4-ethoxyeiehouthiazol-2-yl)-
enzot hi azol - 2-yl'am ne. [a] D20 = +121.3 (c = 1. 05,
eﬂé ES- M5 n1e(°/() 484(M+H +'100). 5 Exanple 68
(+) - N-(7 [ 1,4]
Di 0x @mracyaomemmchmoyylmmmw ohd N-gthyldiisaprepylamipgin THE,

an- 4- 20
g e e e #@@%ﬁfﬂ%@?‘?aﬁ%z tamyjne. [odo
HAFL9.20r(d =N.0% ld)b ES-dfy mﬁg‘/(%)ﬁ?’%é (MrrHrbt00)k hen
treatment with (+ )-7- [ 1,4] dioxan-2-yl-4-nethoxy-

i 0 benzot hi azol - 2-yl am ne. Eﬁcﬁh @5= +84.9 (c = 1. 05,
CHC13), ES-Ms mle (9% : 486 (Mt +' 100). Exan'ple 69

8+351<\§ng PR byt e 2505 e 1
dnlhiuyicatipanmiddi necar boxyl ic acid, HATU and
N-et hyl di i sopropylamne in THF, then treatnment with

(*)- %I‘OI% At 24lethot)c¥] ethoxy%lethzfgt omcot n1c ac1 HATU and N-

di oxan |azo
fthmlsspl(qpyhrrmn@@ de:ﬁi@!g} tregtmeRwith @QXQQ‘W%‘ -4- methoxy—
1R othiazol- -2-ylamine. [a]p® = +69.2° (¢ = 1.04, CHC13), ES MS m/e (%) 460 (M+H

*100).

Example 66

(+)-2-Cyclopropylmethoxymethyl-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-

yl)-isonicotinamide

From 2-cyclopropylmethoxymethyl-isonicotinic acid, HATU and N-
ethyldiisopropylamine in THF, then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-
benzothiazol-2-ylamine. [o] p2 = +6.7° (c = 1.04, CHCl;), ES-MS m/e (%): 456 (M+H *
100).

Example 67

(+)-N-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(2,2,2-trifluoro-
ethoxymethyl)-isonicotinamide



Exanple 70 (+)-N-(7-
[ 1, 4] Di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) -2-[ 2- ( 2-

W@2@4039940! i di n-1-y1)- 20 et hoxy]-isoni coti nanmPCEEP20041003734
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2-[2-(2-ox0-pyrrolidin-l-yl)-ethoxy]-isonicotinic
acid, HATU andN- et hyl di i sopropgl-am ne in THF, then
treatnment with (+) -7- [1,4] dioxan-2-yl-4-nmethoxy-
benz dirpingr 64.2,2-tyiflapronethofyajdtizd) -isongptigic acid=HATORand N-

%ﬁﬁisegﬁﬁvﬂ%ﬁé & TP, thé? BeddMet with %Q?—»-—[l,?@digﬁﬁ{rﬁly@fﬂrﬁethqu-

- N- - , 4

Chebralianolt-vIsETiea. ko BEATbEHe o0 Sy BS-MS mle (%) 484 (M H
['21403- oxo-pyrrolidin-1-yl)- ethoxynethyl ]
-isoni coti nam de From
2-[2-(2-ox0-pyrrolidin-I-yl)-ethoxynmet hyl]-isonicoti ni
c acid, HATU and N et hyl di]‘;?xgrélﬁpeoggl amne in THF, then
treatment with (+) -7- [1,4] dioxan-2-yl-4-nethoxy- 30
Hem2o{hi bidiogany2-ahitmecthpg} Bnzethigel-2-yl)e2-£tetrabpdro-pyran-4-
Wethgﬁ)siswﬁcﬁﬁﬁaﬁ@e: 513 (M+H +, 100). WO

004/ 089949 PCT/ EP2004/ 003734 -43 Exanple 72 (+)-N
(7- [, 1.4 e
Di oxEﬁ‘-’l?)y‘(t-e‘Z‘adH@f%‘BW%%W?ESYTHF@%T‘SOZUSHU)“!%C}%H%T%%_\9]‘
lettsldisbpropladeine fof HENheh ttedteielyWith ¢6)-Anj4¢diogdrd2-yHAT Rk thoxy-
30 M ELY b 3R TR 27608 (L 155 crERS s IS/ ATR): 486 (M+H
(‘#)007- [ 1, 4] di oxan- 2- y| - 4- met hoxy- benzot hi azol - 2- yl ani n
e. [a]D20 5 = +21.9 (c = 1.04, CHC13), ES-Ms me (%:
394 (MrH+, 100). Exanple 7%,{5,1%)1@%9( 7- [ 1,4]
Di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 3- (2- oxo- pyrr

| {din-1-yl)- .Qropi onam de Fr.om )
Zf%ﬁaﬂi&'ﬁ%w er?éwgwg'ﬁ AEdLG 21 digny- Ryl methoxy-
Wepidthiladol- sohampdt ani ne in 10 THF, then treatnment
with (+) -7- [ 1,4]

5 X80 L B SRS, L gl
(nFHF, theooyeatBratyithe(+747 -( sd [diexa-2-1-4pgthoxy-benzothiazol-2-ylamine.

@n- b1d= et} L 2 t hyl -
fuBrea-g) (TR Sagl ol s 6yt

(6-net hyl - pyridi n- 3-yl )-ac%ti c acid, HATU and

N- et hyl di i sopropyl am ne i n*& le 70nen treatment with

(+) -7- [1, 4]

@i pRA(T~ P4 Didxaiel-hba-yn ddhamzob diiz aghid zo B2 3 a2 1H2-ox ¢-prroBAin-1-y1)-
%ﬁ%}-ﬁog&oﬁn%mpd%’ CHC13), ES-Ms me (% : 400 ( MrH+,

From 2-[2-(2-oxo-pyrrolidin-1-yl)-ethoxy]-isonicotinic acid, HATU and N-
ethyldiisopropylamine in THF, then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-
benzothiazol-2-ylamine. [a]p® = +57.3° (¢ = 1.03, CHCls), ES-MS m/e (%): 499 (M+H
7, 100).

Example 71

(+)-N-(7-[1,4]Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-[2-(2-0x0-pyrrolidin-1-y1)-
ethoxymethyl]-isonicotinamide

From 2-[2-(2-oxo-pyrrolidin-1-yl)-ethoxymethyl]-isonicotinic acid, HATU and N-
ethyldiisopropylamine in THF, then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-
benzothiazol-2-ylamine. [a]p® = +84.1° (¢ = 1.02, CHCls), ES-MS m/e (%): 513
(M+H", 100).



Exanple 75 (+)-4-Di nethylam no-N- (7- [ 1, 4]
di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl)- 20

wheiogosavide From 4- (di met hyl am no) butyri c aci dPCT/EP2004/003734
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hydrochl ori de, HATU and N et hyI di i sopropyl am ne in
THF, then treatnment with (+)- 74 [1 4]

di oxan- 2-yl - 4- nmet hoxy- benzot hi azol - 2-yl am ne. [a] D20
= +24.2 (c = 0.53, CHC13),EI§- e (%: 380 (MrH+,
100). 25 Anal ogously to Exanple 23 there were obtained

Eot 02 [ /4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-N',N'-dimethyl-succinamide
(-)-(1S, 45) - 2- Oxa- 5- aza- bi cycl o[ 2. 2. 1] hept ane- 5- car box

)r/nlalt EOIQS enzg{r%etﬁ‘%l c%é@fﬁ ‘)2 adld T—f'dAT%ngd%-ﬁ}Hng‘la%ropylamme in THEF,

pekxemy E]Bg@mp/t 008y 84)-7=[ 4,41 IpXAN- 2-yl -4-methoxy-benzothiazol-2-ylamine. [o]p®
=29 (L 1411»41 coan, BsMs ﬁq/g%?%xmﬁlﬁﬂ,tlbbﬁzol 2-yl)-c

arbam ¢ acid phenyl ester w

(1S, 4S) - 2- oxa- 5- aza- bi cycl 1] hept ane
trifluoroacetate and pyri dl%{’fém }?J%hl oroform [a]D20 =

211.9 (¢ = 0.51, CHC13), ES-MS me (% : 392 (M,
16D IN- (E[(]&tﬂ'ﬂﬂlexai’lﬁ -§l-4-methoxy-benzothiazol-2-yl)-3-(2-oxo-pyrrolidin-1-yl)-

$ i 0Xy-4-net hyl - pi peridine-1-carboxylic acid
7- ]f Ioxan- 2- y1- 4- met hoxy-

benzot hi azol - 2-yl ) -am de From
(+) - Frop2-oodi-wyaslidingpropianie dridiHAEH 20d IN-athyldiisoprbpylemine in
AR thén @é‘a‘tﬁgfr?ﬂ”’s@l@h/n +)- ?f[i QIdM‘%‘th lI %] éneltho -beé1rzgthéz}z% -2-ylamine.
[
15 DY BB | e 0L AL T BT,
( MtH+, 100) . 10 Exanple 78
(+) - 4- Hydr oxynet hyl - pi per i dixadple-7dar boxyl i ¢ aci d
(7-[1, 4] di oxan-2-yl - 4- net hoxy-

O A1 nY2 AT A r iazol-2- - -
SR V”Elaﬁ?f%f%g A R R ohinogl 2y D Gt Ryt 9D
afgamide aci d phenyl ester with
pi peridin-4-yl-methanol and pyridine in chloroform

[ ] D2%or (G-2etetHyl (Sridid-304)- aceﬂa@ aGHGIRTU &d- N@tH?lcﬁmBﬁopylamme in

ﬁ%ﬁa. 4+H+g}gé$,t8%xgl @@-%— ?Zﬁ?}é t% y114 E}etfioxy 5entzcr)]t iazol- -ylamlne

hX&ar2222 (d= 3.068CHGkY;- HSeM;SQﬁ/fel(efz)oclOOZ(MHH*ZlOﬁ)r phol i n
-4 yl -acetam de From nor pholin-4-yl-acetic acid, HATU
and N-ethyl diisopropyl am ne_j , 20 then treatnment
wWith (+)-7- [1,4] Bebdlplts
di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl am ne. [a] D2o
(+)-4-Dimethylamino-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-

butyramide

From 4-(dimethylamino)butyric acid hydrochloride, HATU and N-
ethyldiisopropylamine in THF, then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-
benzothiazol-2-ylamine. [a]p® = +24.2° (c = 0.53, CHCls), ES-MS m/e (%): 380
(M+H™, 100).

Analogously to Example 23 there were obtained
Example 76

(-)-(18,45)-2-Oxa-5-aza-bicyclo[2.2.1]heptane-5-carboxylic acid (7-[1,4]dioxan-2-yl-4-
methoxy-benzothiazol-2-yl)-amide
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+18.8 (c = 1.04, CHC13), ESMS me (%: 394 (MtH+,
100). Anal ogously to Exanple 23 there were obtained

WE2EPB®480 (+)-cis-3-(7- [ 1,4] PCT/EP2004/003734

Di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) - 1- (4- hydr oxy-

4-net hyl - 25 cycl ohexyl)-1-net B§F-urea From (+) - (7-

[1, 4] dioxan-2-yl-4-met hoxy-benzat hi azol -2-y])

- car B &+ 6T-dL-plddowan-2-dst- Qet%mbe@pgﬂnazol 2-yl) -carbamic acid phenyl

leste®daly KI%S)EZ-B%{-MQBK?&Q ZOZhHh he gfhoroacetate and If idine in

I d| o;;aro amn
FuBotol P 3 5 st vl %"&@ﬁ%wﬁﬁ 36T
2004/ 089949 PCT/ EP2004/ 003734 -45 Exanple 81
(+)-1- Oxa- 8-aza- spi ro[ 4. 5] 8soaple-73- car boxylic acid (7-
[1, 4]di oxan- 2-yl - 4-met hoxy- b enzot hi azol -2-yl) -am de

-4-meth - lic acid (7-]1,4]d -21-4-th -
g 5 Y OXY]AldneoxgerIEe cPne-ln?et Og%ycgcén%E Litaéooaln § ey
23 W) PRI 5 ester with 1-oxa-8-aza-spiro

[4.5] decane trifl uoroacet ate and

N- et Byddi(+$-Op [ DpMicahDe lL@mecﬁﬂ)@mﬁn@dsﬂﬁazblaz l;aa&aﬂaahﬁs aéid phenyl

g}g :hég ggetg_ic plpzfldlna Msanla{pyn(i@e in cl’%f(l)rcg orm Q+25 2° (¢=1.07,

QHGM,% BB-MS xy eréohryl08 fMpét i, #00)e- | - car boxyl i ¢ acid
(7-[1, 4] di oxan- 2-yl - 4- net hoxy-
benzot hi azol - 2-yl ) -am de 1@ g}pﬁﬁ) (7-11, 4]
di oxan-2-yl - 4- net hoxy- benzot 2- yI) car bam c acid
hen ester th 4- nethoxyne hyl,
%’fbtdre%)e’é%thv inprading-d e oy 56%27@5 qa@nr%qvl-4-methoxy-
Gblhmm‘am‘lm- IMandde = +23.0 (¢ = 1.04, CHC13), ES-M5s me
(99: 422 (I\/H—|+ 100) Exanple 83 (+)-4-Hydro
(t7h%/ rozﬂqgsﬁ)g’,y Iglgj IHCE )rj_'l =4- e ar}giol%(%lzétﬁla%gl ﬂyl) carbamlc acid phenyl
reser oty pbwenzlm-myhmthazoyar)d pymidiee iBrcblaroform. [o]p” = +22.4° (c = 1.04,

c1 )7E§Jf\4§gggﬁ%§r2ﬁog(p{d+-{_flﬂ- FRj)hoxy- benzot hi azol - 2-yl)-¢c

afm c aci estef W’th
(4 nmet h I-plper|d|n4 nmet hanol _trifl uoroacetate
and Rnalogy YJIOi tgﬁqeﬁgas,qb @p¢dor of or m [a] D20 =
+24.1 (¢ = 1.02, CHC13), ESSMs me (9%9: 422 ( MtH+,
100). 20 Exanple 84 Example 79

(+) 4- Met hoxymet hyl - 4- met hyl - pi peri di ne-1 - car boxylic

-gl— §<7?[1 %n X 03%%# %ﬁ%ﬂ%}%]baegi]z%thla&ol— -y1)-2-morpholin-4-yl-acetamide

(+) 7-[1, 4] di oxan- 2-yl - 4- met hoxy- benzot hi azol -2-yl)-c
ar ba cgnmrghplprgﬁwl—acehc acid, HATU and N-ethyldiisopropylamine in THF,
then treatment with (+)-7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-ylamine. [o]p®

= +18.8° (¢ = 1.04, CHCls), ES-MS m/e (%): 394 (M+H ™, 100).
Analogously to Example 23 there were obtained
Example 80

(+)-cis-3-(7-[1,4] Dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-1-(4-hydroxy-4-methyl-
cyclohexyl)-1-methyl-urea

From (+4)-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-carbamic acid phenyl
ester with cis-1-methyl-4-methylamino-cyclohexanol and N-ethyldiisopropylamine in
chloroform. [a]p® = +19.2° (¢ = 1.05, CHCls), ES-MS m/e (%): 436 (M+H?, 100).
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ester with 4-nmethoxynet hyl - 4- net hyl - pi peri di ne
trifluoroacetate and N 25 ethyl diisopropylamne in

wa@hioengfosy m [a] D20 = +21.9 (¢ = 0.70, CHCL3)PCEEPIB003734

me (9%: 436 (MtH+, 100). WO 2004/ 089949

PCT/ EP2004/ 003734 -46 O ai ms~#17 Conpounds of the

general formula OCH3 N H I\{ §~_Rz R O wherein 5

R is (RS)- [ 1,4] dioxan-5%mple8d, R - [ 1,4]

di oxan-2-yl-, or (S)- [ 1,4] dioxan-2-yl-; R2 is a)

{{CHD)3a- Py 1ai-spiiro{ 2.5 Rleoaneds-yarboxyir abislt (74 [Uj4@diogdn-2-yl-4-methoxy-
ower alkyl, - (CH2)m O | ower al kyl,

%g%ﬂgf?ﬂh%&% ((].)‘4 (CH2) nmor phol i nyl , - (CH2)m

pyrrolidin-|- pi peri di ne- I-

unsuBeam {'b}-é7d¥b4 dsqmgtz %lu% @tﬁﬂwww:amhgazol -2-yX) @pbamic acid phenyl
QbR 0-oSe3-aza-o %@ 5‘]d&aﬁ@kgﬂﬁﬂrgé/&{a@@éﬁ@’ﬁ%etH*;E!dﬂsopropylamme in

g]HZ éfg)f% %‘lbxc +p?35r Fr&r(H &%ﬁls), Es( 1%2 m/e (%): 434 (M+H, 100).

(CH2) m O-t et rahydropyran-4-yl, - (CH2)m
O (CH2) o- nor phol i nyl, - dExampleBetra- hydr opyr an- 4-yl ,

.or 20 - azetidin 1-yl, unsubstituted or substituted by

E pl éer I é}'l?#eﬁfi)f&ﬁfﬁ? 1- %gl%[)xg? %C&lctl g’d ]!61? dprr%xrz]ig -2- ‘61F4-methoxy-

¢n79duszq t2o¢lamide - hydr oxy,

From (+)-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-carbamic acid phenyl
ester with 4-methoxymethyl-piperidine trifluoroacetate and N-ethyldiisopropylamine in
chloroform. [a]p® = +23.0° (¢ = 1.04, CHCl), ES-MS m/e (%): 422 (M+H?*, 100).

Example 83

(+)-4-Hydroxymethyl-4-methyl-piperidine-1-carboxylic acid (7-[1,4]dioxan-2-yl-4-
methoxy-benzothiazol-2-yl)-amide

From (+)-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-carbamic acid phenyl
ester with (4-methyl-piperidin-4-yl)-methanol trifluoroacetate and N-
ethyldiisopropylamine in chloroform. [o]p® = +24.1° (¢ = 1.02, CHCls), ES-MS m/e
(%): 422 (M+H", 100).

Example 84

(+)-4-Methoxymethyl-4-methyl-piperidine-1-carboxylic acid (7-[1,4]dioxan-2-yl-4-
methoxy-benzothiazol-2-yl)-amide

From (+)-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-carbamic acid phenyl
ester with 4-methoxymethyl-4-methyl-piperidine trifluoroacetate and N-
ethyldiisopropylamine in chloroform. [a]p® = +21.9° (¢ = 0.70, CHCls), ES-MS m/e
(%): 436 (M+H™, 100). ‘
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hydr oxy-1 ower alkyl, 25 - lower alkyl or - (CH2)m

O lower alkyl; or is c) - (CH2)n-phenyl, unsubstituted
Wo@eooaosw4or di -substituted by - hal ogen, WO PCT/EP2004/003734

2004/ 089949 PCT/ EP2004/ 003734 -47- - |ower alkyl, -

| ower al koxy or - (CHQ)" NRFT46or is d) - b enzo |

1.3 ] dioxol-5-yl; or S}Q),, nmor phol i nyl; or -

(CH2) ri tetrahydropyran 4- yW: (CH2),, O Ilower

al kyl;or - (CH2)n cycloal kyl; or - (CH2)ri C(O-NR R';

or 10 - (C}Q),, 2- 0X0- pyrrolidin 1-yl; or -

(CH2) , , NR' ompdurds of the general formula

2- oxa- 5-aza- bicycl o[ 2. 2.
-oxa-8-aza-spiro [4.5] dg

ptane-5-yl; or - 1

Hoahe- 8- yl; and 15 R and R’

‘i—f'%

are i ndependently fron1-.\b oy her Iomer al kyl ,

-(CH2) 0- O | ower al kyl,

or

, optionally nono-
di -substituted by hyqg

- OX I zalkyl and n
is0,1,20r3: mis 0 or | an 3§_% 2: 20 and

phar maceutically acceptal'e aC|d(%dd|t¥on salts

thereof. 2. Conpounds of the genera

ornmula OCH3 N

\'\-N S~-RR R O

wherein
R!  is (RS)-[1,4]dioxan-2-yl-, or (R)-[1,4]dioxan-2-yl-, or (§)-[1,4]dioxan-2-yl-;
R?  isa)-(CHy)s-pyridin-2,3 or 4-yl, unsubstituted or substituted by

- lower alkyl,

- (CH2)n-O-lower alkyl,

- (CH2)uNR'R”,

- (CH)mmorpholinyl,

- (CHR)m-pyrrolidin-1-yl,

- (CHy)m-piperidine-1-yl, unsubstituted or substituted by hydroxy,

- (CH3)m-O-(CHa),-CFs,

- (CH2)n-O-(CHz)m-cycloalkyl,

- (CH3)m-O-(CH3),-O-lower alkyl,

- (CH2)m-O-(CH3),-2-0x0-pyrrolidin-1-yl,

- (CH3)m-O-tetrahydropyran-4-yl,

- (CH3)m-O-(CH,),-morpholinyl,

- di- or tetra-hydropyran-4-yl, or

- azetidin-1-yl, unsubstituted or substituted by halogen, lower alkoxy or hydroxy;

or

isb) - (CHa)a-piperidine-1-yl, unsubstituted or mono- or di-substituted by
- hydroxy,

- hydroiy—lower alkyl,

- lower alkyl or

- (CH2)-O-lower alkyl; or

is ¢) - (CHy)y-phenyl, unsubstituted or mono-or di-substituted by

- halogen,



wherein 25 RL is (RS) - [ 1,4] dioxan-2-yl-, or (R -
[ 1,4] dioxan-2-yl-, or (S)- [ 1,4] dioxan-2-yl-; WO

wWQOm40909949 PCT/ EP2004/ 003734 -48 R2 is a) -BCHEP2004/003734
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25

pyridin-2,3 or 4-yl, unsubstituted or substituted by

- Iovver alkyl, - (CH2)m O | owed7al kyl, - (CH2) mM\R R',
5 - CH2)mmrphoI|nyI - (CH2)mpyrroI|din-I-yI, -
(CH2) r]fPWFfp?éW’m ne- I-yI unsubstituted or substituted
by hnggéyalkoxgogCHz)mO(CHz)o CF3, - (CH)ri O (CH2)m
cycl oal kyl (CH2)m O (CH2) 0- O- | ower al kyl, -

( CH2)~ Q )Po-’Qroxo pyrrolidin-1-yl, - (CH2)m

O tetrahydropyran-4-yl, - (CH2)11

O(CHg)lp_Hgﬁzgppj; |dm5d015y1 gd - or tetra-hydropyran-4-yl,
or 15 - azetidin- M unsubstituted or substituted by
91‘

hal og‘e(i@ 2DromeOEPhgl or hydroxy; or is b) - (CH2)n
pl per.i (@i —ﬂe’cﬁéh‘{)drblﬁﬁub&tyltéﬂ ed or mono- or

substl droxy, - hydroxy-Iower alkyl,
20 - 1 (Eddsdn QI‘IW’PI@}{YLOI(CHZ)mOI ower alkyl: or is c) -

(CH2) (CHRNeRHoaliyRobst i tut ed or nono- or
substl?u?%e6 alk%* - hal ogen, - lower alkyl, 25 -

Iovver' Hedx (-(@F ]%CHZ)H NR R'; or is d) - benzo [

1. 31 dicex0l-2 Rx¥ pyr@lidin: 1-«/%!2),, “morphol i nyl ; or -
(CH2)n te r}&iﬁﬁdrglr-)yran or
2n

- 2—0xa-5-aza—b1cyclo[2.2.1]heptane-5-yl; or

- 1-oxa-8-aza-spiro[4.5]decane-8-yl; and

R’ and R” are independently from each other lower alkyl, -(CH3),-O-lower alkyl,
cycloalkyl, optionally mono- or di-substituted by hydroxy or lower alkyl; and

n 150, 1,2 or 3;

m isQorl;and

0 is1lor2;
and pharmaceutically acceptable acid addition salts thereof.

2. Compounds of the general formula

OCH,
H
=
0
I

wherein

R'  is (RS)-[1,4]dioxan-2-yl-, or (R)-[1,4]dioxan-2-yl-, or (S)-[1,4]dioxan-2-yl-;
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35

30 - (CH2),, O lower alkyl; or - (CH2)ri cycloal kyl;
or - (CH2),, C(O-NRR'; or - (CH2)n

wWQ2enosgyr rolidin-1-yl; or - (CH2),,NR R'; orPGBEP2004/003734

2- oxa- 5-aza-bi cycl o[ 2. 2. 1] hept ane-5-yl; or WO

2004/ 089949 PCT/ EP2004/ 003734-4849 - 1

-pxa- 8-aza-spiro [4.5] decane-8-yl; and R and R' are
Rideisan &ty priidin eherd-gh H@%ubﬁ%(ynéqd f| pstituted by

- (CH)RrePuttpmer al kyl,  cycloal kyl, optionally
substituted by hydroxy; and nis 0, 1, 2 or 3; 5 mis
0 or- (CHandO-leweralkylor 2: and phar maceutical |y
accep(@ﬁpgl\@@k’q addition salts thereof. 3. Conpounds
of formulla | 1 n accordance with claim1, wherein R2 is
subst (¢dtesorpdiyhn pyridin-4-yl. 10 4. Conpounds of
formul@yl) LR Afealdance with claim3, wherein the
subst it uént are seélected fromthe group consisting

of me{@it)p-nineniding-L il unsebstifyted ar subsfitutest by hyskrexy,

azeti -\1-oyl 0 oxy-azetidin-|-yl,

3- hyd ogyfna(?e(tci ?°nn-éii;-)yl or -0-(CH2)2-norpholinyl. 5.
Conpo(Ads«6-(Ebekmtvsloplkyh accor dance with clai m 4,

whi ch ayr ra. 315a11§57f"\|‘(7'[1’41

di oxa%@g%ﬁgg@n{eﬁmgx@wbenm’z.hi azol -2-yl)-2-nmethyl -i son
i cot  Ham)eeQ-(CHz)o-Mogg-pyfrelidin-1-yl,

di oxa -yl _%ﬁ{a =hepnzot hi azol - 2-yl ) -2-nor pholin-4
-yl - gg%%?%cooftfna ' g&é}&r%ﬁj@%’ﬁz azetidin-1-yl-N

( 7- [ 1(GHinoReRER) gymorphedinloxy - benzot hi azol - 2-yl ) -

I soni got | ] - (7-11, 41

di oxaﬁf-)fgrgﬁgﬁﬁdé?ﬁ}%%é@k%’r'}?ot hi azol -2-yl)-2-(3-fluoro-a

zet i dagetidinglyl, unsdrstitiged orwbstisuted-by-halqgen [lowarialkoxy or hydroxy;
di oxgp- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) - 2- (3- met hoxy-
azetrdin- |-yl)- isonicotinamde, (+)-N(7- [ 1,4]

di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl') - 2- (3- hydr oxy-

azet isdi) n{CHz)nypiperidise-l sbningehstitiiad gemeno- or di-substituted by

- hydroxy,

- hydroxy-lower alkyl,

- lower alkyl or

- (CH);m-O-lower alkyl; or

is ¢) - (CH,),-phenyl, unsubstituted or mono-or di-substituted by
- halogen,

- lower alkyl,

- lower alkoxy or

- (CH3),-NR’R”; or

is d) —benzo[1.3]dioxol-5-yl; or

- (CH,)p-morpholinyl; or

- (CHy)y-tetrahydropyran-4-yl; or

- (CHy)n-O-lower alkyl; or

- (CHy)n-cycloalkyl; or

- (CH,),-C(O)-NR’R”; or

- (CHy)n-2-0x0-pyrrolidin-1-yl; or

- (CH,).NR’R”’; or

- 2-oxa-5-aza-bicyclo[2.2.1]heptane-5-yl; or
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(+)-N-(7- [ 1,4]
di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) - 2- (2- nor phol i

Wo200449899¢4 hoxy) - i soni cotinam de. 6. ConpoundsPGI/EP2004/003734

formula | in accordance with claim1, wherein R2 is
substituted -(CH2)n-pyridin-3491. 30 7. Conpounds of
formula | in accordance with claim®6, wherein the
subst il taFerft-azasspigd- ?ﬂéﬁgﬁnem pHBU/ 089949

PCT/ RPZOPRS Q&:ﬂéébend }f&torﬁ\eé‘c‘hrﬂiﬁéﬂlgw&f allty®r-{OHg), 10 -1dwer alkyl,

accordance with wherei n the conpound 1Is
(+) - qulqalk}[l,ppj}pnally substltuted by hydroxy; and
di oxan- 2-yl - 4- net hoxy- benzot hi azol - 2-yl ) - 5- net hoxy-ni c
at i nyg, de2 oP3; Conpounds of formula | in accordance
with claim1, wherein R2 is substituted -(CH2)ri
pyridin-2-yl. 5 10. Conpounds of fornmula I in
ﬁftcofso(b?ifc]éa th claimi1, wherein R2 is unsubstituted
-(CH2) n-pyridin-2, 3 or 4-yl. 11. Conpounds of formnula
'n.salgco dance with cl aim1l, wherein R2 i s nono-or
bt Ptuted - (CH2), , - phenyl - 10 12. Conpounds of
for rmhéphanrmacaamaﬁyjmqa‘abk ntidetditionsalts thiweo®i n t he
substituents are fluoro, nono- or di-nethoxy or

met hyl ¢ 2
ol a % %ﬂnﬁ opid o né‘f'i’lﬂ.ga Pfn J5rahé vith Elaﬁ?%%l?é‘élﬁ? W dulstituted

conpounds are 15
F(CHg)q-pyridin-4-yl.

di oxan- 2-yl - 4- met hoxy- benzot hi azol - 2-yl ) -4-fl uor o- benz
am da, Coﬁlpbuﬁﬂs(cffor[rﬂulaﬂ] in accordance with claim 3, wherein the substituents

Q}éﬁﬁe%gea f%)_‘r_? ﬁ-ﬁg(r:?u Jnflkgg}qu ot met%%f) morpl‘folknyf' USRS )iy)?l bEHuoro-
dzecundam—lzylya nﬁthmymmmdﬂsdo&—hymwnazaydm-lﬁ pet hyl - benz

di oxanqimérpﬁd%t ‘hoxy- benzot hi azol - 2-yl ) - 3- net hoxsy- be

nzam de. 14 Co ounds of formula | in accordance Wlt(fl
cl ai @ Comprends of fTeanyla T ixgcerdanessyith deisy 4. Widepsompounds are:

K’h}iM [1L8)dida f@&e@l‘fog&ﬂfeﬁ%tﬁmkohﬁy@@ﬁfel nWohﬁarmde,
+3d%%dﬁ§5” SrirorRosaror seeortbe M DRt

\M@ﬁic@ltlﬁami&e conmpound 25 is (+) -benzo [ 1, 3]

g xaar? sGdiny %%Wéés%ﬁ%%%z% kit Eanzl%?l%}f_b?fz)oﬂgarﬁogez -

1son1cot1nam1de,

(+)-N-(7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(3-fluoro-azetidin-1-yl)-

isonicotinamide,

(+)—N—(7—['1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(3-methoxy-azetidin-1-yl)-

isonicotinamide,

(+)-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(3- hydroxy—azetldm 1-y1)-

isonicotinamide or

(+)-N-(7-[1,4] dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-2-(2-morpholin-4-yl-ethoxy)-

isonicotinamide.

6. Compounds of formula I in accordance with claim 1, wherein R? is substituted
-(CH2)n-pyridin-3-yl.

7. Compounds of formula I in accordance with claim 6, wherein the substituent is

methoxy.



17. Compounds of fornula | in accordance with claim1,
wherein R2 is -(CH2)R norpholinyl,

WO (@0B39949 t et r ahydr opyran-4-yl, -(CH2),, - O | oneCT/BP1094/003734
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30 -(CH2)n-cycloal kyl, -(CH2)n-C(O-NR R',

- (CH2) n- 2- oxo-pyrrolidin-1-yl,-3-CH), INR R,

- 2-0xa-5-aza-bicycl o[ 2. 2. 1] hept ane-5-y1 or i .
- 1- o>§aA§9§E’é’D§ﬁi‘)¥ @rw&f%ﬁ In gecosfigicg With claim % wherejn the cgmpound is
I+ (R[1,adon-2-91-25nReE b thidd ol §1)05 -rdeth - nicotinamide.
2004/ 089949 PCT/ EP2004/ 003734 -51 18. A process for

prepay | a c nd of .fornmula | efi.ned in ¢l.ai .
P OB B ERE L st oI flir gl i soRRtiuted
cO@Hourgridin-2gl.nula OCH3 N ~--NH2 S R (5) 5 wth a
conpound of formula CIC(O)R2 / base (6) or with a
conpgin 0 Jdl | ( 1 Q)2
compadnd” B op e BrpL ) SEepraighih PERR I Ml S
wiskkstituted -((dHasPaadinned o5hctbe, or b) reacting a
conmpound of formula OCH3 N

11. Compounds of formula I in accordance with claim 1, wherein R* is mono-or di-

substituted ~(CHj)n-phenyl.

12. Compounds of formula I in accordance with claim 11, wherein the substituents

are fluoro, mono- or di-methoxy or methyl.

13. Compounds of formula I in accordance with claim 12, wherein the compounds
are
(+)-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-y1)-4-fluoro-benzamide,
(+)-N-(7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-4-methoxy-benzamide,
(+)-N-(7-]1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-yl)-4-methyl-benzamide or
(+)-N-(7-[1,4]dioxan~-2-yl-4-methoxy-benzothiazol-2-y1)-3-methoxy-benzamide.

14. Compounds of formula I in accordance with claim 1, wherein R? is
unsubstituted -(CHy),-phenyl.

15. Compounds of formula I in accordance with claim 1, wherein R? is
benzo[1.3]dioxol-5-yl.

16. A compound of formula I in accordance with claim 15, wherein the compound
is
(+)-benzo|1,3]dioxole-5-carboxylic acid (7-[1,4]dioxan-2-yl-4-methoxy-benzothiazol-2-
yl)-amide.

17. Compounds of formula I in accordance with claim 1, wherein R%is
-(CHjy)n-morpholinyl, -(CH,),-tetrahydropyran-4-yl, -(CH,),-O-lower alkyl,
-(CHz)q-cycloalkyl, -(CH;)s-C(O)-NR’R”, -(CHz)p-2-0x0-pyrrolidin-1-yl,
-(CH2):NR’R”, -2-0xa-5-aza-bicyclo[2.2.1]heptane-5-yl or
-1-oxa-8-aza-spiro[4.5]decane-8-yl, nis 0, 1, 2 or 3 and R’ and R” is as described in claim
1,



S~0 RO 15 wth a conmpound of forrmula HR2 / base
(9) to a conpound of fornmula WO 2004/ 089949
weOnABSRD4/ 003734 -52 OCH3 (LN~H N S ) - RZPEI/EP2004/003734
wherein R is as defined above, or c) separating a
racenmi ¢ conpound of formula I|-bPhto its (R - and
(S)-enantioners, 5 or d) nodifying the supstituent R2
w. t hild A heocessffomprepasing agiommoualof ormuknbiasi defined inrdaims 1 - 17,
§§5hggmgg greedpounds obtai ned into
phar ceuti cal y acceptable acid addition salts. 10
ound accordlgg tﬂ any one of clainms 1 to 17,
mhené @?‘ RPNt of foTgRr ess as claimed in claim 18
or by an equi val ent netho: 20. A nedi canent
contai ning one or nore co sdunds as clainmed in any one
of claims 1 to 17 and phasmdteutically acceptabl e
exci pients. 21. A nedicq aceording to claim20 for
the treatnment of diseases ref%ted tg the 15 adenosine
receptor. 22. Conpounds iR' any one $) clainms 1 to 17
for use in the nedicinal field. 23. The use of a
ound |nd3?¥ ‘ﬁ of clains 1 to 17 for the
3 PERFESH O1EYH? espondi ng nedi caments for the
treatnent of diseases related to the adenosi ne A2A
receptor. 20 24. The i nG&O)Rh /dlsasadbri nbef or e
descri bed.

or with a compound of formula

HOC(O)R? / HATU /base (7)

to a compound of formula

10

wherein R! is as defined above,
or
b) reacting a compound of formula

OCH,

15 with a compound of formula
HR?* / base (9)

to a compound of formula



WO 2004/089949 PCT/EP2004/003734

-52-

wherein R! is as defined above,

or
¢) separating a racemic compound of formula I into its (R)- and (S)-enantiomers,
5 or
d) modifying the substituent R? within the definitions given above,
and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

10 19. A compound according to any one of claims 1 to 17, whenever prepared by a

process as claimed in claim 18 or by an equivalent method.

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

claims 1 to 17 and pharmaceutically acceptable excipients.

21. A medicament according to claim 20 for the treatment of diseases related to the

15 adenosine receptor.
22. Compounds in any one of claims 1 to 17 for use in the medicinal field.

23. The use of a compound in any one of claims 1 to 17 for the manufacture of
corresponding medicaments for the treatment of diseases related to the adenosine Azp

receptor.

20 24. The invention as hereinbefore described.

%%



