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WO 2005/000842 PCT/EP2004/001178 -1 BEUZOTHIAZOLE

woBRWATIVES AS ADENOSINE RECEPTOR LIGANDS The gresenbons/oos17s
N /

invention relates to compounds of the general formula OCH3 N H ~
S>-Rz RO wherein5R"is 1,4- dloxepapyl or tetrahydropyran-4- y1 R2
is -N(R)-(CH2)n 5-or 6 membered non aromatic heterocycle, optionally
substituted by one or more substituents, selected from the group

- consisiing:.ofstower.alikylorVR2;:0nis AGHZN3-o6. membered pon

aromatic heterocycle, optionally to substituted by -(CH2)n OH, lower
alkyl, lower allcoxy, or is -CH2)n 5-or 6 membered aromatic heterocycle,
optionally substituted by lower alkyl, lower alkoxy, halogen, halogen-lower
alkyl, -CH2N(R)(CH2)20CHS3, N(R) (CH2)20CH3 -CH2-mozpholinyl or

ro |d|n Igr 5 Ioalk onally substituted by
hﬁ? )%)é g N %ﬁ’:zﬁ) Iny BB% %‘ﬁ@gﬂﬁﬁ dBFHyroxy or

lower alkyl, or is phenyl optionally substituted by lower alkoxy, halogen,
halogen-lower alkyl, lower alkyl, -CH2-pyrrolidin-I-yl, -CH2-morpholinyl,
-CH2N(R)(CH2)20CH3 or -CH2- N;(BM;(O) lower alkyl, or is
1,4-dioxa-8-aza-spiro [4,5] decane] or 20 is
2-oxa-5-aza-bicyclo[2.2.1]hept -oxa+8-aza-spiro[4,5]decane, or
is -N(R)-7-oxa-bicyclo [2.2.]]hept-2-yl; or za-bicyclo[2.2 2]decane; R
is hydrogen or lower alkyl; Pop/1&: 2.2604 W 5/000842
PCT/EP2004/005178 R O I

wherein

R' s 1,A-dioxepanyl or tetrahydropyran-4-v;

R*  is -N(R)-{CHy)y-5~0r 6 membered non aromatic heterocycle, optionally
substituted by one or more subsutuents selecfed from the group consisting of
lower alkyl or ~NRz, or .

1§ -{CH,)y~5~or 6 membered non arornatic heterocycle, optionally
substituted by -(CH;),-OH, lower alkyl, lower alkoxy, or |
is -CHy)y-5-01 6 membered aromatic heterocycle, optionally substituted by lower
alkyl, lower alkoxy, halogen, halogen-lower alkyl, ~-CEN(R){(CH, ), OCHa,
-N{R )} CH;).0CH;, ~CH,-morpholinyl or ~CH,-pyrrolidinyl or
is (CHaz)n-cycloalkyl, optionally substituted by hydroxy, or
is -N(R)-cycloalkyl, optionally substituted by hydroxy or lower alkyl, or
. 1s phenyl, optionally substituted by lower alkoxy, halogen, halogen-lower alkyl,
lower alkyl, -CHy-pyrrolidin-1-y, ~CHy-morpholinyl, ~-CHyN(R)(CH,),0CH; or
~CH-N{R)C{O)-lower alkyl, or
is 1,4-dioxa-8-aza-spiro[4,5]decane, or
1s 2~0xa-S~aza-bicyclo[2.2.1 heptane, or
i$ 1-oxa-8-aza-spiro[4,5]decane, or
1§ —N(R)-7-oxa-bicyclo[2.2. 1 Thept-2-v1, or

is Z-aza-bicyclo{2.2.2]decane;
R is hydrogen or lower alkyi;

Pop/16.02.2004



nis 0 or 1;and and pharmaceutically acceptable acid addition salts thereof
It has surprisingly been found that the compounds of general formula | are

W@dAHE8Hareceptor ligands. Specifically, the compounds of tH& BrEBzH/005178

LF

16

invention have a good affinity to the A2F-receptor and a high selectivity to

the Al- and A3 receptors. Adenosine modulates a -wide range of

physiolegigah fupgtions 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
b%gzc%ﬁ\aerﬁﬁ %Téo&%%%aéﬁgﬁ%%%eécféﬁé 8%?1% gf%%ﬁ%‘f%denosine

diphosphate (ADP), 10 adenosine monophosphate (AMP) and cyclic
adenoSimémiGspHEphate EAMPYatcheo BbeRBHiCAE Mty Rbry Hgent
Sraeenasyh-smethionel(SAMyirantlstiuciurallyta ther 0epzymes NARion have 2
PAD daar%g_cget%z%rg AA ﬂagg to RNA. T,ogrtgthgr adenosine and these related
compounds are impartant in the'feguixtion of many aspects B céetidiars o
metabolism and in the modulation of different central nervous system, .
activitieseibsTtheeceptoresdae agdenosine-have beemslassifiedhas Alacting with
ARL AR and. A3 Leceptors, -belonging fo the family of G protein coupled .
receptors. Activation of adenaosine receptors %y adenosine initiates sigha

S ERIEHBF e Ein %ﬁ?ﬁ?ﬁ@é@ﬁ%@ﬁé%@%@%ﬁa@ﬁéﬁaérm@mﬁ@caﬂy to the
rebeptireaassociaiéd (Gprotein rEgehsofihe aUenosineseoeRRLSUPRAS (ADP),

h ical terised by nylate cyel effectar, .+ oy, .«
T D A e 8 e e g S ) o e
LT L SERIR AN TP otaimE iRt B IAe Cyblased saamyidate the
decregsecincellviaklc AMP: tevelsyvihidle A ahd ARbetteceptorsstatiphe these

@eﬂ@%@&eé%ﬁ?&%%@%ﬁﬁ%@ﬂ@ﬁ%@@%@aﬁ%ﬂdd?9159135‘5.‘3' 025 ar
P levels. It is known thaf the AT rece;ifor system include the

cellular cA ] ‘ 6

A AUITBrBh GBS A E0 g tOBTTBLTH B both PBtSSIam Anefioe
calcium ion channels. The A3 25 subtype, in addition to its association

with adeiylterEAsaiss 28y san bR phosprioipasé Cland'so artvatesseptors,
Caltiwnidigncchianaels; The Alreceptar{l326-328 amine:acids) wastiened:
f'}%@ﬁ%p TREEE E(J,{I:ll_ & 1:91@%[911% ﬁgg% gpell, 211991\1/1'“? haHY neeac_l%g%sms are
with 90-95 % sequence |élentn§)ramong the ‘mammalian species. The ~.q
reCBIRGFTA00- AL JRANNG HERIZY WAS amfé@fﬁeﬂﬁhdaﬁ#@cg‘@@étpﬁ GRRERTOT SUbTYPS
guineacpiglandadhodseadhesAlByehepthn(332 aniine dtids)wasetonedch utilises

omciyman 28 MOUsE NI 45 960molagy oL e AL DUMAD, imhibic

A, and A2A Elfce@‘tors. e A3 receptor (317-320 amino aci
coEd oMMt

h?‘l) was |
3 %%, @ oagdgf%ﬁ ARGNHEE B{—XMP levels, while Ay and Ags

receptors couple to G, proteins and activate adenylate cyclase, leading o an increase in
cellnlar cAMP levels. It is kaown that the A; receptor system include the activation of
rhospholipase C and modulation of both potassium and calcium ion channels. The A;
subtype, in addition to its association with adenylate cyclase, also stimulates

phosphelipase C and so activates calcium ion channels.

The A receptor (326-328 amino acids) was cloned from various species (canine,
human, rat, dog, chick, bovine, guinea-pig) with 90-55 % sequence identify among the
mamimalian species. The Agy réceptor [409-412 amino acids) was cloned from canine,
rat, human, guinea pig and mouse. The Agp receptor (332 amino acids) was cloned from
human and mouse with 45 % homology of human Az with human A; and Ay receptors.
The Az receptor (317-320 amino acids) was cloned from human, rat, dog, rabbitand

sheep.



WO 2005/000842 PCT/EP2004/005178 3 The An and A2,receptor
subtypes are proposed to play complementary roles adenosine s

woO rsgtiation of the energy supply. Adenosine, which is a metaboticrproduetsi s

i

,_.
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of ATP, diffuses from the cell and acts locally to activate adenosine
receptors to decrease the oxygen demand (A1) or increase the oxygen

supply(A\3) and so reinstate (he balance of & eneray, supaly: demand. 1. i,
within '?hg-:f isggégf‘ﬁgcé%ﬁ%ng (gt? both su%t;(p%s?s to mcrease'the a?nQUn% of -

HATABIE DXger £ tiEsts EHAE Hrotect s dpaifst damageCatsédpy et of
ATBhortterntimbalance of OxygéncOneaf thetmpertantfunctions ofo decrease the

£ndogenous adenaging is.preventing. gamage during, raymasSUChias s lance of
hypoxia, ischaemia, hyp _ter{ilon andﬁelzur,e activity.. 1§£urthermore, it

TS RAOWR Bt tHe Biftding ot the Atienostné Tetibtor SgbSEIB® Masteirase the
expressing/the rat A3geceptosresulied Mincreadeddniositahtriphrosphateby a
and: intraceliular calcium caneentrationsowhieh-petentiated-antideBenous

induced secre_tion{_,ofgit;\flanlmgtgrf\l/grprediatorg. Therefore, the %% receptor .
BIRYS & Fole i FRAIAtiNG SStmatic: ARACKS and other lruic responses. 1"
I8l Aderrssifévisya neuromodulator, able to modulate many aspects of
physiological brain function. Endogenous adenosine, a central link
betwéertienergy-nictakotism hnd:nduroiiat activitydvaresaccerding:gonist to

- behaviural state and (patha)pbysiolagigals conditions. Wnder.conditions, e and

of increased demand and decreased availability of energy. (Suchas .
A Ty OGN e OO et oo RO SR, Abogfason of
privides: 30 apdwerful Pretettivetfedhackmechamismr dteraotdtpWithasthmatic

@@ﬂ@gﬁ@g@ﬁ@@}g@@@@ggg@gg@ a promising target for therapeutic
intervention in a number of neurological and psychiatric diseases such as

epllensye.Sag0ovemant dsaders (Rarkinsenor HUpUNoN's disease) e
Alzheimer's disease, dtepressmn, Schizophrenia, or addiction An increase
bﬁ%%ﬁ%ﬁﬁ@%}@&é@%ﬁ%ﬁfﬁ%@lmbawwﬁa%éﬁﬁéhﬂgm and
and 2h:keiruies vIhese nediotranbaittersiaies ulttmately v€spphsibiésforal
neurgl degeneration and oekral death d%ﬁtﬂ%@ét@%@%@mﬁggiﬁf of energy

plea h of the individual. The_ade%zsine Al agonists which mimi%éhe . e
CEhttf MRIBTGry EHEEH T S BROSTAE TR TheleTora be ddiur Hemosime provides
neuropfotective Ggefits Akl enubing has hesr-prapose d dsan enctogenous

anticonvulsantagent inhibiting glutamate-release from exGHeRLNeUeNS logical
an mhg%tln_g 0 neurongl firing. Adeq}osme agonists herefore g)a%g% .

Had S TP ISHC AUERE “RAenGSINe AnAGORIS Sttt the SRy
Olthieng NS sahichay e Provenao véseffectiver ession, schizophrenia, or addiction An
increase in neurotransmitter release follows traumas such as hypoxia, ischaemia and
seizures. These neurotransmitters are ultimately responsible for neural degeneration and
veural death, which causes brain damage or death of the individual. The adenosine A
agonists which mimic the central inhibitory effects of adencsine may therefore be useful
as neuroprotective agents. Adenosine has been proposed as an endogenous
anticonvulsant agent, inhibiting glutamate release from excitory neurons and inhibiting
neuronal firing. Adenosine agonists therefore may be used as antiepileptic agents.
Adenosine antagonists stirnulate the activity of the CNS and have proven to be effective
as cognition enhancers. Selective A, antagonists have therapeutic potential in the
treatment of various forms of dementia, for example in Alzheimer’s disease, and of
neurodegenerative disorders, e.g. stroke. Adenosine Ag, receptor antagonists modulate
the activity of striatal GABAerzic neurons and regulate smooth and well-coordinated
movements, thus offering a potential therapy for Parkinsonian symptoms. Adencsine is

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



as cognition enhancers. Selective A,, antagonists have therapeutic
potential in the treatment of various forms of dementia, for example in
wPgheimel's disease, and of neurodegenerative disorders, e pCStEBREN4/05178
Adenosine Axx receptor antagonists modulate 35 the activity of striatal
GABAergic neurons and regulate smooth 4nd well-coordinated
mqvements, thus offering a potential therapy for Parkinsonian symptoms. .. .
AteRoRiETS a%%%afggfelp SR PemmEey s P %%ra)é'%a ﬁ%%ggﬁe‘gmr’“mm
invotved inisedatitr Ty priosisr WO 26051000842 PE FAP26D27005178 ~ P tors
sghizophrenia.anxiety:painsespirationdepression -aad drag adgigtiontics,
(‘?‘m}f etamine, .cocaing S’fpait%@?ﬁ?«%?ﬁa‘;?{] nicoyne..cannabinoids).. Drugs huse
acting a Casﬂ:é‘%o%?nésr‘ééf% ors theréfore have therapeutic potential as . .
5 SEdeitives, MosSclarslandhtsaAtpEycRbHES TRNEBRIEE! Afaiesiass 2ctvity
respiratory stimulants, antidepressants, and to treat drug abuse. 5 They
may also be used in the treatment of ADHD (attention deficit hyper-activity
disorder).. An impartant role. feradenosing indhe-cardiovaseuarsystem is

22 2 CaTIORIOteoIe 200Dt HEVlR O N doden Al AenoY ne e, choemia

rE&FBRRE TS ISEh A Mma ad’ AYpoxi&E And protect cardiac tissue daring and

aftet traumia, (précontitiorirdRBiFEe deting ardiéiar FeeBptorT aderssmes - B7
10 Aagonists.-mayReolest agaiast:ihe injurygausedhyemyptardiak mjury caused by

oheraandeparusien. The,mocuialing aliience.of AR JSPeRINS Hors on

adrenérgic finetion may have im .ﬁcatlong, for a variety of disorders such
asceorerEey afeTy) disEase RAmReAORAIEt Kia AN goIEtE s b&s s oy
therapeutic henefitina:situations..inwhichan enhyanocettantipdrénérgicit in situations

respanse Is desirable, such.as &%&%@8&1&% Asmyocardiatischemias acute

Sélec |ve_anfa onists at Ara recéptors ' may also enhance th i

15 CIEATEHES SRIEn T EFRABNIG Sl P SRHIELI Ay AR e e
Adenesine metiulatesimany:aspectsmof nepal functioh, ansiigmnes renin
release, glomerular filtration rate and renal blood flow. Compounds which
antagopise the tenak.affests.of adgnosine haverpoetentialmadrEinglrenin release,

protective agents. Furthermore, adenosine A3 2 I AR anfagonistsa . renal
m%%jfﬁ%@%ggﬁfiﬁ%%’i?é%ﬁ%cgﬁ%%?é}zt Omg%%gf% ra géﬁi% r}gsponz’ses or o
andfiri théat e B abEEs thellitis 4hia EHeS e Nlimargus more, adenosine As
20 dosuments deseribaithe.suirentinowetge amadendsinareceptorsefotlergic

example the followi ublications:Bi anig; iCj Chemistry, 6,
RS e B ot

707-719 . | . .
Numerous documents describe the current knowledge on adenosine receptors, for

example the following publications:

Bioorganic & Medicinal Chemistry, 6, (1998), 619-641,
Bicorganic & Medicipal Chemistry, 6, (1998), 707-719,
I Med. Chem., (1998}, 41, 2835-2845,
7. Med. Chem., (1998), 41, 3186-3201,
. Med. Chem., {1998}, 41, 2126-2133,
1. Med. Chem., (1999), 42, 706-721,
30 1. Med. Chem., {1996), 39, 1164-1171,
Arch. Pharm. Med. Chem., 332, 39-41, (1999),
Arn. ]. Physiol,, 276, H1113-11186, (1959) or
Naunyn Schmied, Arch. Pharmacol. 362, 375-381, [2000).
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Objects of the present invention are the compounds of formula T per se, the use of

w
w

compounds of formula I and their pharmacentically acceptable salts for the manufacture

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



J. Med. Chem., (1998), 41, 2835-2845, J. Med. Chem., (1-998), 41,
3186-3201, .T. Med. Chem., (1998), 41, 2126-2133, J. Med. Chem.,
wok299)0é8, 706-721, 30 J. Med. Chem., (1996), 39, 1164-1 151/ Broh4/005178
Pharm. Need. Chem., 332, 39-41, (7.999), 1m. J. Physiol., 276,
H1113-1116, (1999) or Naunyn Schmied; Arch. Pharmacol. 362, 375-381,
(2000). Objects of the present invention are the com unds jel ton and
%F%@%ﬁéeu%@f“@% Efmﬁ““bén ot oI T aRa therr ph zﬁjr%{laé'eutlc aly ~"
Acceptable salts forthes nhanutacturenpimédicdmentt forthes treatrRefit of
dlse%éig.% f%@%é& the adenosine A, .1ecepinheir.WMO2005/090812 =

05178 on and manufacture, medicaments based QEn
SEPEOLAG HaEEoRIGRES With he- TRVBRFOW ShD HETFBrodletion as waft
asthe use of campounds,atfprmida ldjmﬂﬂe depttabion, preyentiortioh. such as

illnesses based on the ma ulation of the a nosmgaﬁy&tgm@ SUCh-38a shma,
gﬁrﬁ@r}‘%edlcsoe%?ee BRIKiRgon's di s’édgg Iﬁun%;rl]réton s disease,

rGupdprotedion;, SChizopRArEnie ST pas, FEPHatoH BT Gts Demmore
dgxp%e&%%@ ’og g @%gé‘ﬁtﬂ QR SUCHH @ﬁa}aﬁ&ﬁ@f@rﬁmﬁ d@ﬁﬁ@dﬂ@d@cﬂlﬂlé&mnm

ethanol, nicotine, cannabinoids, or agains , all(f %% ONses disorders
thBB%léhﬁéfﬁa@Fﬁi%P‘?éﬁﬁ%elﬁﬁﬂD&fB E& Cﬁs Rermors,

10 cempeounds-efthe:predentiaveniionrniaybe:. (eflihas sedfativdsndigadas in
relaxants. antinsychotics, ﬁgé&%@g‘%@tﬂ%@&twwﬁa@w&@ Ay Teceptar
cardiadrstective agents or disorders 10 such as coronar; 61?'/ artery disease

ant edst e T RediBaE pretarredlipiie s Gh &R ST o AENCE Wit THe T

RIeseNt imvention.are éh%@mwﬁ&hc@@smnﬁaes A2Acsecepton dntagemmistiborders,

act|V|ty and which include disorder the central nerv ﬁgyigrﬁﬂor
SXAFple TS Trd SRt -OF preven (?ﬁl oF AlZheimer's fs%%se certain

depressive disorders, drug addiction, neuroprotection an arklnsonbs fed
15 disease asaaltamADHDTLS s ESET harEiA e e oWaF Afity P Pranched-

fﬁ&%ﬁ& %ﬁé&&%ﬂé}@@&o% branchedoehainalkyt gmumkaomanmmgjge thyl,
rom 1 to 6 carbon xam 1SOREARYer allcl
BT, ERRAYE2- BL% ni el dj%é{lh?%%e ecr[;t\é1 owgytgﬂ?ﬁ grousjéEi &
@@@p@upesgm&ttpiwbarbemamgﬂm term "halogen" denotes chlorine,
iodine, fluorine and bromine. 20 The term "lower alkoxy" denotes a group

wherein the alkyl residues.isas defiped, iodine, fluorine and bromine.

h

. L o
20 The term "lower alkoxy" denotes a group wherein the afkyl residues is as defined

above, and which is attached via an oxygen atom.

The term “cycloalicyl” denotes a saturated carbocyclic group, containing 5~ 7

carbon atoms.

: 1 : -1 111
The term “5-or 6 membered non aromatic heterocycle” denotes rings like

[\
wn

morpholin, piperazin, piperidin, tetrahydropyran or tetrahydrofuran.

. - > 4 nos ke thioo
The term “5-or 6 membered aromatic heterocycle” denotes rings lixe thiophene,

imidazole, pyrazole or pyridine.

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

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



- above, and which is attached via an oxygen atom. The term "cycloalkpl"
denotes a saturated carbocyclic group, containing 3 - 7 carbon atoms.
woNgterims3-or 6 membered non aromatic heterocycle” denotegyingsobikgiosi7s
25 morpholin, piperazin, pipe- dip, tetrahydropyran or tetrahydrofuran. The
term "5-or 6 membered aromatic heterocyéle" denotes rings like .
thiophene, imidazole, pyrazole or pyridine. The term "pharmaceuticall
acceptgbﬁé%facaaeﬂﬁaﬁOééitgh%msia%@gan%twwm%&ﬁgﬂa%& f&%ﬁf&la b
acitls;=suéh as hydiochloric-atididnitric acithssulfuriclacid, 30 phosphorie iollowing
acid,,citric acid, formic acid, fumaric acid, malcic acid, acetic acid, succinic
acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the
IKe, LI, 20051000842 PG TERA00HO0AL 18R Preleuied. componnds of 1)
the present appﬁca%on are compounds of formula |, wherein Rl is
1 458iéxepan-6-yl and Rc is as described above, for example the following
cempaunds: motphelines4: ¢arboxlit @cidaf7-{1yl-4- methoxy-benzothiazol-2 -y~
digxepan-6=y1-4-methoxy benzothiazol-2-yl)- amide,
piperidine-l-carboxylic. acid(7-[l,4]d. } . T .
OXSPARBSAMethoxy-bERPBtHTaZoE 2A Grip g othiazol-2-71)- L-methyl-urea,
1-cyoidhexyh-35G-fip4tidioxepariGyidi pednoxylbe nzottiazob-2 iy Fieimety -
10 zﬂéﬂ%%%ﬂﬁwxmh )yl-giperidi;_e-l-(lzarbolxylic _acid 3(77 [ 1,4]4]
ioxepan-6-yl-4-methoxy o benzothiazol-2=yl)-amide, 3-(7r [.1, 4], _ .\ 5 . o
AT ey BT S el 0 Ry e R peridn
44 ineaz], 4-dioxa-8-aza-spiro[4.5]decane-3-carboxylic acid
(7I[4wé‘ﬂ&@&?—@@@%@i%‘ﬂ?ﬂ}@&@%ﬁbﬁ@‘l@ﬂiﬂ?@ﬁi’aM){@J@]dﬁ)ﬁ@amé—}?’l—él,—methoxy—
4-hydr xy-pi?”qtiqkr)g-lg arboxylic acid
(7b%12 %Hl%ﬁ%p‘aﬁ-ﬁ-ﬂi “methoxy-benzoth azol- 2-yl)-amide, ,
15 5_%@@9@%@@%@?_%%'@9@7@%@;@ (7-{1,4] dioxepan-6-yl-4-methoxy-benzothiazol-
(72[314]digxepan-6-yl-4-methoxy-benzothiazol-2- y1)-amide, N-(7- [ 1,41

‘,1‘%5%%&'@45@5‘“0%?@ otbiazol2-y)i4:methoxy-benzamide. 120 othiazol-2-
o-Berizaiid

{831

OXepa-i-6-y-4-methoxy-benzothiazol-2-yl)-4-fluor
e, '
N-{7-[1,4)dioxepan-6-yl-4-methoxy-benzothiazol-2-y1)-4-methoxy-benzamide,

20 N-(7-11,4]dioxepan-6-yi-d-methoxy-benzothiazol-2-y1)-4-fluore-benzamide,
cyclohexanecarboxylic acid {7-11,4] dioxepan-6-yl-4-methoxy-benzothiazol-2-y1)-amide,
N-(7-71,4]dioxepan-6-vi-4-methoxy-benzothiazol-2-v1)-2- (tetrahydro-pyran-4-v1)-
acetamide,

(R)-tetrahydro-furan-2-carboxylic acid (7-[1,4}dioxepan-6-yl-4-methoxy-benzothiazol-

2
Ln

2-vl}-amide,

3-methyl-3H-imidazole-4-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-
benzothiazol-2-vi)-amide,

N-(7-11,4]dicxep an~6~3f1—4-'metho:{§f—b enzothiazol-2-vl)-isonicotinamide,
N={7-{1,4)dioxepan-6-yl-4-methoxy-benzothiazol-2-v1)-2-methoxy-isonicotin amide,

30 trans 1-(4-hydroxy-cyclohexyl)-3-(4-methoxy-7-(1,4] dioxepan-6-yl-benzothiazol-2-yi)-
1-methyl-urea,

(18,48)-20%a-5-aza-bicyclo{2.2. 1 heptane-5-carboxylic acid (7-[1,4]dioxepan-6-yl-4-
methoxy-benzothiazol-2-v1}-amide,

4-mmethoxy-piperidine-1-carboxylic acid (7-1,4]dioxepan-6-yl-4-methoxy-benzothiazol-

(93]
i

2-vi}-amide,
4-chloromethyl-N-(7-[1,4] dioxepan-6-yi-4-methoxy-benzothiazol-2-y1)-benzamide,
I-methyi- 1H-pyrazole-4-carboxylic acid (7-[1,4]dicxepan-6-yl-4-methoxy-benzothiazol-

2-y1}-amide,



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

woNt&bsdldioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-2-(tetrahyckp-pyrans 1 7s

10

—
L

o
()

30

4-yl)- acetamide, (R)-tetrahydro-furan-2-carboxylic acid
(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol- 25 2-yl)-amide,
3-methyl-3}d-imidazole-4-carboxylic acid (7-£Jr,gf]digxep n-6-71-4-methoxy . .
b\éﬁéam%é&ﬁﬁgﬂﬁl-‘éﬁ%éjfﬂﬁ‘(&%‘f,%f—.”““ -2y -d-1{methyl-propionyl-gminoe )
diexepah<baplad-inethoxy-benzothiazol-2-y1 )-isonicotinamide, N-(7 30
HaNs. 1 4] dioxepan-6-vi-4-methoxy-henzothiazol-2-yl)-2-pyrrolidin-1-yl-
1-(4-hydroxy-cydohexyl)-3-(4-methoxy-7-[1,41dioxepan-6-yi-benzothiazol-

2 3C%—%%§%‘§7F—urea, (1S,4S)-20xa-5-aza-bicyclo[2.2.1]heptane

S-carboxylic acid (7- [1,4]d oxepan-6 yl-4- enmin B e toteatrdeoprran- Ao
methOXyBERZ GAHAZER - Y TIRAEES AXMETRDYY pipeTitine: 1 CarboRyIic P72 47
aeid X7+ b4]dioxepanttyi-4omethoxis Benzdthiazel <85 2o yi)<amide,
4-chloromethyl-N-(7-[i,4]dioxepan-6-,r1-4-metho-cy-benzothsazol-2-yl)-be
nzafsde,drmethyliH-pyrazele-4-carberdiciatiesl-2-y11 - 1-methyl-1-(1-methyl-
g.—él,..@éggg(ggan-&yM-methoxy-benzothiazol- 2-yh)-amide, WO

005/000842 PCTAEP2004/005178 N-(7-[1,4] , .
dlexepart-GirmetibR BB R othiE SR V6 ) AT (St praFo Ry LaRARG 1270l
methpil.-benzamide or N-(7-[1 ~
41]dioxepan-6-yl-4 y=benzathiazol-2:yb-2:pyrrolidingl-yls 1) benzothiazol-2-
|§5]rc11|c?0t;rie$§%n%? g%%%? eatggg%%%ﬁhé éoﬁ%%ﬁ%%%%# o?r%u%ai I \{/)v%nezr%ti% :
F?'ﬂisltétﬁé%‘ﬁld%%%rran-myl and R2 is as described above, for example the
following: compodnds: f4tmef oyF=tteBaydredpyrarn4 iyl derizothyran-4-71)-
azgl, 2/ 1Lmelivic(| methpl piperidin-4-y)-urea,

- Trans-l-(4-hydroxy-cpclohexyl)-3-[4-methoxy: 7-~~eirahydro-pyran-4-yl-be .
A EZOETG 5 T EOVER, TRy HRA7 s dne oL Mo

cf -¢ydohe
ryb=3a(4-methraxy-7-(tetrahydro-pyran-4-yl)-benzoth azol-2- yll - -
-methylurea. 7 (4ecistvdionad-methykeystohexy) -8 - 4nmethaxydrahydro-
(%etrahy(aro-’pgr n-4-gl - b enzothiazol-2-yl] -1-methyl-urea,
Tran-3-yimetyi)j-ures,
(rac)-{ex0)-3-[4-methoxy-7-{tetrabydro-pyran-4-y1) -benzothiazol-2-vi]-1-methyl-1-(7-
oxa-bicyclo]2.2.1]hept-2-vi}-urea,

-

{rac)-(endo)-3-14-methoxy-7-(tetrahydro-pyran-4-y1) “benzothiazol-2-v1]-1-methvl-1-
(7-oxa-bicyclo[2.2.1Thept-2-yl)-urea,

4-isopropyl-piperazine-1-carboxylic acid [4-methoxy-7-(tetrehydro-pyran-4-v1)-
benzothiazol-2-v1]-amide, |
1,4-dioxa-8-aza-spiro[4.5]decane-8-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-
vi)-benzothiazol-2-v1}-amide,

4-hydroxy-4-methyl-piperidine- I-carboxylic acid [4-methoxy-7-{tetrahydro-pyran-4-
vi)-benzothiazol-2-vll-amide,

(15,48)~2-0%a-5-aza-bicyclo{2.2. 1 heptane-5-carboxylic acid [4-methoxy-7- [tetrahydro-
pyran-4-v1)-benzothiazol-2-v1]-amide,

2-aza-bicyclo[2.2.2] octane-2-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-yi)-
benzathiazel-2-vi]-amide,
N-[4-methoxy-7-{tetrahydro-pyran-4-yl)-benzothiazol-2-y1}-2-(tetrahydro-pyran-4-yl)-
acetamide,
N-[4-methoxv-7-{tetrahydro-pyran-4-yl)-benzothiazol-2-yi]-2-morpholin-4-ylimethyl-
isonicotinamide,

2-{(2-methoxy-ethylamino)-methyl]-N-[4-methoxy-7-(tetrahydro-pyran-4-yl)-



i5 3-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl
-I-methyl-I-(tetrahydro- pyran-4-yi)-urea, 3-
wd4inehsy-7-(tetrahydro-pyran-4-yl)-benzothiazoi-2-yl] POTEP2004/005178
-1-methyl-I-(tetrahydro- f Gran- 3-yimethyl) -urea,
(racl-(e10)-3-[4-methoxy-7-(tetrahydro-pyran-4-y1)-benzotabiazol-Z-pi]-1-
methyl.-1- (7 20 oxa-bicyclo[2.2.1]hept-2-y1)-urea, (rac)-"612,0)
@efhzﬁ@ﬁ?(?xy‘ﬂftest‘?&ﬁw&“ﬁ%gﬁ 4-y1)-benzothiazol-2-yl]-1-methyl-|
(TroxarbicycidfZ 2 tjheplahyiired, 4-isopopy L pisraTine tiarbokylic
agéqz[gfn@mox)&ﬁ -{tetrahydro-pyran-4-yl)- benzothiazol-2-yl]-amide, 25
.,4-dioxa-8-aza:s |ro4 5]ldecane-8-c [box7h acl bt e AT
[4 %éﬁ%&&ﬁ it 7F\Dy(%ro1 Pyrana- Yy benzothiazo q}yli] élmklﬁdre&ll azo-pyran--yl)
5 Jbhydvoxyalmethylpigéridine-I-carboxylic acid
[4»%@1?‘!0\}%-71(%%@*0-@%&@%%)—?@@21%@@2@bﬁzeyﬂmam}l@Ie/,_-A L-methyl-1-{7-

(1S,49)-2-0xa 5 a icye .1 h.eptane-5-carboxylic aC|d
}%eat 56 017 ael%)kgd?d?ﬂg% iﬁgn 4-yi)- benzothlazol

2%9&3 o vtyéii{ Eﬁﬁ}lkéféft‘émie@’fe BXS e &R T4 /anﬁ‘é% ]7‘1({ traql]lrydrglf)vﬂ"* V-
apx4-yltyoenzothiazek-2-yll-amide, N-[4-me hoxy-7-(tetrahydro
pyran-4-yl)-benzo hiazol 2-yl]-2-(tetrahydro pyran-4-yl)- acetamide, 35

1o N-[4-meth f@s&(@nﬁ%‘ﬁ[&ﬁ)ﬂ%ﬂﬂﬁ)m@iﬂ@ﬁhﬁa&meim@&ﬁﬂﬁtable salts

ilmethy- isonic Unaml 2 me bo in

7Pt %\wa%%yr%n BwaL BT oBb e ST HAoA bRt 7o Lo aided bl
behzothiazeks 2op1jHisshicotinamide, (trans) 2_(4_Hydroxy-cycloh_C-x7

i IV_4 =~etor-7 (tetrahydro-pyran_4-yii_
benzothiazalt2yH-acetarnite o4 fydidaymethvl-piperidire-I carbO lic acid
[4-methony-7-(tetrahydro-p7ran-4-yl)- 5 benzothiazol-2-yl]-amide,
(exp-(--)-3-i4-ivlethox)=-7-(tetrahydrospyan-4- yI) benzothlazol 2-yl]-i-meth

y-l-i oxa-bicyclo[2.2.ljhept-2 yl)-ure PJGL\((@

Metliozy-7-(tetrahydro-pyran-4 ,r1)4 ben ot é‘l*‘"’z -vlj-I-methyli-(7

oxa-bicyclo (2.2.1] kept-2-y1)- urea

< -
15 with a compound of formula
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© m
to a compound of formula
QCHS
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H

N
N\
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R v.
wherein R* and R have the significances given above, or

20 b) reacting a compound of formula

OCH,



10 The present compounds of formula | and their pharmaceutically
acceptable salts can be prepared by methods known in the art, for

w@xamplesdy processes described below; which process conyarisesza)+/665178

10

reacting a compound of formula OCH, N NHS S\>- 1l 15 with a
compound of formula Cl 2 0O 1ll to a comp%und of formula OCH3 N~H. N

Sv? zRO wheJeln,RI and R" have the significances given above, or 20

feaciing a com%tdund‘“ ormula 0C-."3 L 0 IV WO 2005/000842
PCT/EP2004/005178 9- with a compourgg of formulaR HN3PV toa

compound of formula OCH_N. R "
N3

RTV

to a compound of formula

wherein R' and R are as defined above, L is 2 leaving group such as halogen, -O-phenyl or
O-lower alkyl, and R” is -{CHy)g-5-01 § membered non aromatic heterocycle, optionally
substituted by one or more substituents, selected from the group consisting of lower alkyl
or —=NRy, or is cycloalkyl, optionally substituted by hydroxy or lower alkyl, oris

7-oxa-bicycdo[2.2.1 hept-2-v1;

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

addition salts.

In Examples 1 — 56 and in the following schemes 1 - 3 the preparation of

compounds of formula I is described in more detail.

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

known in the art.

Preparation of compounds of formula [

The preparation of the compound of formula Ia has been described as follows:



~~\S/N'R3 Cis 5 wherein R' and R are as defined above, L is a leaving
group such as halogen, -O-phenyl or O-lower alkyl, and R3 is

wolSl2)Rs%-0r 6 membered non aromatic heterocycle, optionaiyrwp2004/005178

i
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substituted by one or more substituents, selected from the group

consisting of lower alkyl or -NR2, or is cy&loall.-yl, optionally substituted -

by hydroxy or lower alkyl, or is 7-oxa—§ip clo.2.2.1Jhept-2-yi; 10 and if
desired, converting the compounds o ﬁ%%ed]into pharmaceutically
acceptable acid addition salts. in Examples 1- 56 and in the following
schemes 1- 3 the preparation of compounds of formula | is described in
more detad. 15 'I;- e startiné\materials are knoWQ compounds or ma?z be 9}\_&
prepared a g\ord'rhg_ttaom%h s kagwn irFthe art, Preparation of . N -
compounds gf forma- AIﬁhj,{a preparation-of the compo&m&eﬁorm@

has been\cg;g lescribied, agidfollows? 20 We2005/000842  75%
PCTIEI?ZQB%/OOSNS -10 S/d%ﬁle 1 1i04,0Qi_CO0Ft3SiH, TFA A
Cu(Nd/-',)z R 0- THF, 63% quant. 7% OH VI MgRr0Q 0 ;x 0 x vu; 2. I%h
PO) c; 2. Pn(coNCS -N 3°NaOMe 2 O Il #.-Sr,” — X

e
1.1, P4-C 9 N
2. Ph{COINGCS /L\\,,N gt
3. NaOMe LT S, a7 "
4.5!‘2 ‘\/‘\g/
: WOO/97738
' X
o_ 0

-
% . )“RE

‘/\\ la

Preparation of compounds of formula (XT)

The intermediate 7-] 1,4]diosepan-6-yi-4-methoxy-benzothiazol-2-ylamine of formula
(XI) may be prepared starting from 6-( 4-methoxy-3-nitro-phenyl)-[1,4] dioxepane (X)
according to methods disclosed in WO01/97786. The preparation of compounds of
formula la is also described in WO01/97786 and in the specific working examples. The
preparation of compounds of formulas {VIIT), (IX) and (X is described in more detail in

examples 36, 37 and 38.

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



~~ X1 WO001197788 OvOH C~~Tla O O Preparation of compounds
of formula (XI) The intermediate 7-i 1,4}dioxepan 6 yl 4-methoxy benzoth
woagehdMamine of formula 5 (XI) maybe prepared starting fremy/gp2004/005178
6-(4-methoxy-3-nitro-phenyl)-[1,4' dioxepane (X) according to methods
disclosed in W001197786. The preparatidrrof compounds of formula la is
also described in WO01/97786 and in,the specific working examples. The
preparation of compounds of formul%‘é“&ﬂﬁ)j (IX) and (X) is described in
more detail in examples 36, 37 and 38. i0 The preparation of the
intermediate of formula XVII has been described as follows: 15 WO
2005/000842 PCT/EP2004/005178 -11 Scheme 2 cy coL '00~i_O XAf
N&c€at, Pd (0yBFOXIVT1 X X Bigh @TC - ~ base t. Pd(Cj) ~ gCH30

i

Cti3. LIPHCCINES C No==AYNHL SMBON H cat. Pd (0) ~OJ XV XVI
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Preparation of compounds of formula (XIV)

The arvi bromide compound of formula (2XII) 3 reacted with a slight excess of

in

bis{pinzcolato)diboron in an organic solvent, preferably dimethyl sulfoxide, containing 2
palladium catalyst, preferably dichloro{1,1"-
bis{diphenviphosphino ferrocene palladium({Il) dichloromethane adduct, and an excess
of potassium acetate. The reaction is carried out at elevated temperature, preferably

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

chromatography or recrystallisation.

Precaration of compounds of formule (V)

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

of a compound of formula (XIV) with a vinyl bromide, vinyl iodide or vinyl triflate

j—
A%



zC O Ill ~v~~ W001/97786 O 10 11 Ib Preparation of compounds of

formula (,UV) The aryl bromide compound of formula (XIIl) is reacted with
W@;%Hg}ag&gigess of bis(pinacolato)diboron in an organic solvert;: preferailysi7s

dimethyl sulfoxide, containing a palladium catalyst, preferably

dichloro(1,1' bis(diphenylphosphino)ferrocéne)palladium(ll)

dichloromethane adduct, and an excess of potassium acetate. The.,

SRRt IS GRS P Bt At ele v dtadH e b erature. BF&%% 1/ 10-4B5Lt 80 C,

foi abiguit-2s24hhetirs; preferably abituti2 holrsiiThe prodtcrefformtland an

(%&Ed%%@2@§¥%@%%ﬁm%%%iﬂ%MEEQE@J@MY Rurfied-Byr 2 mixtare of

means of chromatography or recrystallisation. Preparation of compounds. .
SHOHRiA ORI Ot 51 Frofiatafion s %%jr‘ﬁ‘p%%tﬁas%? féﬁﬁ%a?%w tod out at
isloytrehtmentr 15:of  dormpouhdof o firufa T XPe ) With- & Vinybaromigely about 20

VEBMQEQ%Q@%{M&Eiﬂ@f@r&ﬂ@a%&ﬁ@@@@810&2@8@?/&)%@&%@&5%&5;]aad preferably
com d in the presence of a pall adium catalyst, preferably dichlorof v ...
S REI RS o) RcoReI Al St Grhlromeang o
addetioivg anvinDrgariE asE Prefsably Saim A oRate cTHg, 1oF sample
reagtionigs:canied;ou inamixturesefisghventsiipréferablyawmixture oft.

ethanol, toluene and water. The reaction is carried out at elevated

temperature , preferably, about 89,6, for @pput 0.1-2 hours) preferably

about’Z0 'minutes. The product of formula (XV) is isolated by conventional

means,-and pref f%%&“”?@%@ mesos QI%&%@@LO%%&%% of compounds

recrystafﬁfsnatlor!. The star fig bromide; vinyl iodide or vinyl iflate , fads
cORipBUIIHS Ay b BB RFEa SOt meTCrally ot SXaHTpIe ot Fiuka, or P2
may deprepares aceerting tomethods:welhknowminethefartzai0c solvents, such as
PII‘E rall negf‘ %9@ [RERN:s ?}Q@E’Q&%Q@H%@gﬁpﬁf%@wI@r%&'ﬁture and at

Allen.pleomeo _
maybe prepare% by hydrogenation of compounds or *formula (XV) in.the
CRERELE L SN CAAE, FGTeFAblY 107y DATGBILAR g o2 hows
chargoab!Thiese: reaktions Thaybedarristfounidaafety sfletghhicconventional

S%%?ﬂ&? it ﬂ%&&a@!‘?@@ﬂﬁé@%@ anol, ortetrabydrefuran dreferablyllisation.

methanol, at room temperature and at a pressure of one atmosphere or
above, preferably. at one atmaosphere, fo ~E6rf2 hours,
\ﬁ:e‘garation 9\4’ Cornpounds BRR0ES 1 IOhEPr :

L

1

o

3

The intermediate 4-methoxy-7-{tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine of
20 formula (XVIT) may be prepared starting from 2-methoxy-5-(tetrahydro-pyran-4-yi)-
phenylamine (XVI) according to methods disclosed in WO01/97786. The preparation of

compounds of formula Ib using the intermediate of formula (XVII) is also described in

WOGL/97786.

OCH,
OCHE /R [ :
i =N SN
S H
{ ‘ g N
g « O RW
=y N o

2
o

wherein R and R are a5 defined above, L is a leaving group such as halogen, ~O-phenyl or
O-lower alkyl, and R?is -(CH,)p-5-0r 6 membered non aromatic heterocycle, optionally
substituted by one or more substituents, selected from the group consisting of lower alleyl

o1 —NRy, ot is cycloalkyl, optionally sebstituted by hydroxy or lower alkyl, or is



preferably about 72 hours. The product of formula (XVI) is isolated by
conventional means, and preferably purified by means of chromatography

worsesiysiallisation. Preparation of compounds of formula (X\HYtThe:se4/005178

[¥3
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intermediate 4-methoxy-7-(tetrahydro-piran-4=y1)-benzothiazol-2-7anaine

of 20 formula (XVII) maybe prepared starfihg from
2-methoxy-b-(tetrabydro-pyran-4-y1)- phenylamine (XVI) according to
rhé?ﬁff)"&%%%%lbg‘e%%q@@ [/97786. The preparation of compounds of

formula Ib using the intermediate of formula (XVII) is also described in

W001/97786. Scheme 3 OCH2 00H3 NHNNH RIN3V~~NR N CO

R IVAE S5 HeTRIFrrA arid R a5 HRBE 2o TR R 1BAing™ Bsuel
oroup suthras-halageinte®qifenyhor 10-lbweralkyhanth RS des{CH2)m5-or

6, nsmbesed non aromatic heterocycle gntionally, substituted by one or

more substituents, selected from the group conssﬁng of lower alkyl or

-NR2, or is cycloallcyl, optionally substituted by hydroxy or lower alkyl, or

Is WE 20605000842 PG T P2004/G051.71811 3-

7-oxa-bicvcio!2.2.1lh.ept-2-yh In accordance with scheme 3, compounds of

formuig de,maybe.prepared inusualmanner.from ipiermediatesoffermulain can
I\%ﬁ(k#ow%%comégpundgdescri_{kg{e 'in W901/97Z’816. a .ggsc%rjtgg all% more .

detdit h the exampres. TE8IAHOH AnaTpaTcafion of tié compounds >

| sstatipn. Ad g catiortshthe soRipuings dHa M ternBdisies BescaBed e

hereip sai-he: efiedrdaitdesied: By-any sulable.separation-9h-pressure liquid

pyriication procedure such as, for. example. filtation, @AAMRN. ons of suitabie

crys?é?llzaﬁo , column chroma ograplhy, hin-layer _
separation and isolation procedures can be had by reference to the preparations and

examples herein below. However, other equivalent separation or isolation procedures

could, of course, also be used.

Salts of componnds of formula I

The compounds of formula | may be basic, for example in cases where the residue R
contains a basic group such as an aliphatic or aromatic amnine moiety. In such cases the

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

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

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

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

bicarbonate, ammonia, and the Like.



1o chromatography, thick-layer chromatography, preparative low or
high-pressure liquid chromatography or a combination of these

wdnpearyres. Specific illustrations of suitable separation and isglatigmo4/005178
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procedures can be had by reference to the preparations and examples

herein below. However, other equivalent séparation or isolation

procedures could, of course, also be used. 15 Salts of compounds :of it
formuta$ THEIESHPOHhE W&rﬁ‘?ﬁlg ﬁbﬁé\f@% Hasic; 8?%@%%% g“%légé%%g& ?
wheees théuresiduenRnconitaing! @ basicigrotpesifeh &s aRadliprate i fhat the
aromatic amipe maiaty.Insuch cases.the,ccampounds of farmutal boayss 2 high
be converted to a c%[respopgjnggglgtgdd|t|on salt. The conversion is

A SREE Y TrSAISRE With At Teast a stoichiometric amount of 20 an
appropriate acid, such as hydrochloric acid, hgdrop_rqfrﬂi%a%idf é%!i#ﬁ%}%romﬁev
acid, RibdcABRE PHOSBREIE AeiEard thé Tid “ARtf drganic acids suchas
acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic

acid, malonic acid, succinidhtitheslenosaeid furisFcAcid, tartaric acid,

citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic

acid, ethanesuifonieaeithep:talueresutfonic-acidysaticiiiccaries sid e psse
like, Typically, the freehase is dissolvad:inandnertorganisisalventauchlls were

_ as diet yl ether, ethyl acetate,, chloroform, ethanol or g&%ﬁ'&ﬂ%@%@?

i aner e akid SHded T Simiar SBIvERt “Fie temperatare is .
raintained hetileefir]GrandGeOn P rastitngesarspredipitates s (50 mM)

§ a,£‘§&§gl__¥;1%f _ﬂ%L 'W.f ??15@;94,9?5%32@%@%@[1%@;&i@s@mﬁﬁﬁgﬂgﬂpﬂ 7.4)
he acid addition salts of the basic compounds of forpuya €121, 353; 1 nM)
corETed tothé @U%%ﬁéassp‘%ﬁgﬁr?éof%sg %1%%%’b§/5§ré§t¥rrjjeni%}yﬁ%% at Ipalst S
stoichigmetricequivalentoot & Sitablerbise SUeR BSSOARth ot b%%é@ﬁﬁ?me
':%%92&&9@.,5&91 ssium carboRatee Spdiue hicarbnnatedammionizaaridaten a final
e, WG 2005/000842 PCT/EP2004/0 14 OMPOURASQh thine ami
farﬂlﬁlﬂlg f?ﬁ?@tﬁgﬁ;&pﬁ?&f A%%n SW&Q%%%ZI@QL% @Q&e& € amine

armaceutically usable addition salts posses 10 M - 0.3
vakugbie pHak o SIogI GBS SpETREAHY I hASBAGHIBURA Tt 0
the, COMPOUAS9F the presertitiartion: arel adenosing leseptoriigandssay plates
and oo ?@qh%@rn ﬁ&yrg%%%gﬁlg@ﬁgfé‘% é%&i@%@?@@)@iraﬁﬁh@n bound
cOMpotnds Were investigated in accordance with the test Ve~ e were
hbgeiraderTRinavar Bfehositie A raReptor THethiHEn ddertsin GKK o
recepler-wasirecombirantly expressedg wohineserHamsterovary (e Hoyne the
cells using the-semlild fgrest virus expression system. Cells were

The pKi value of compounds of the present application are in the range of 7.5 to

9.0. The preferred compounds show a pKi > 8.5,

Example No. | B, (pKD) ?] Bxample No. ha; (pKi)
| |
8 | 9.0 | 31 | 8.9
| |
9 8.7 | 32 i 8.7
| |
‘, 10 8.9 { 33 1[ 8.8
| ¥ 1 | P L
1l 3.6 ‘, 34 ; 8.7 |
14 5.0 1 35 | 8.3 i
t | |
| 5 | 8.7 39 \ 3.8 |
| | |




harvested, washed mice by centrifugation, homogenised and again
washed by 10 centrifugation. The final washed membrane pellet was

woSHsPeRded in a Tris (50 rnM) buffer containing 120 mM Nagdroeivh i€k 175
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j—t
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2 mM CaCla. and 10 mM MgClI, (pH 7. 4) (buffer A). "The ['H]-SCH-58261
(Dionisotti et al., 1997, Br J Pharmacol-121; 353; 1 nM) binding assay
was gatued,e@m_&&wel@alesmﬁaepresenceoi%wg—e#mem
proteln 0.5 mg of Ysi-poly-I-ysine SPA beads4nd 0.1 U adend?sme
deamlnase in a final 15 volume of 20041 of buffer A, Non- ifi
was defined.ysing xdnthine amine congener XiC; 2 4|vl) Compounds 1
were tested at 10 concentrations from |10 tM - 0.3 nM. All assays were |
condpcted in duplicate and r%péaated at least tw% times. Assay plates [
were mcuba‘téd for 1hour at room temperature efore centrlfugatlon anJ
|

_§

then bound—tigand determined using a Packard |opcount scmtl ion

counter. IC573 values were 20 calculat{ed usmg’% non- Ilnear curve flttlng |

. \
program-and-Ki-values-caleulated-using-the—€heng=Pruss

The pKi valug of compounds8 éf the present application are in tﬁegrange df
7.5 to_M. The preferred compounds show a pKi>8.5. 1 EsampleNo-hA2
(pKi) Exampte 0. hA2 (PKi) 9.0318.9 9 8.732 8.7 108.93358.8 11
8.6 348, 149.0358.8 15 8.7 39 8.8 WO 2005/000842 '
PCT/EP2004/005178 1520 8.6 439.4 21 8.644 8.6 Fi1228.64686 i
238i5086{248¢5290 26 9.0 55 8.9 |

1 30 5.9 \5

|
| |

| i

The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations, The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

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

The compounds of formula I can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,
corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,
for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liguid polyols and the like. Depending on the nature or f the active
substance no carriers are, however, usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
palyols, giycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

, T T .
example, natural or hardened oils, waxes, fats, semi-liguid o1 liquid polyols and the like.

The vharmaceutical preparations can, MOTEOVET, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents ot antioxidants, They can also contain still

other therapeutically valuable substances.
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30

29 3.356 3.5 30 S.9 The compounds of formula | and the
pharmaceutically acceptable salts of the compounds of formula | can be
%is%gﬁ%%orﬁedlcaments e.g. in the form of pharmaceutical prw@o@g@mm 178

he pharmaceutical preparations can be administered orally, e.g. in the 5
form of tablets, coated tablets, dragees, hard-and soft gelatine capsules,
solutions, emulsions or suspensions. The administration can, however
also be EAEEIERTEERINTE G i tReTOME T SPPESHO RS NoATBIHEHALY
e.gciariaeiform @feWrﬂm@M@eﬁﬁnemm @’«ﬂt@%@fzf@%ﬂ@bh@ﬁ@me prasent

processed with pharmaceutr t, +'n0r%am'c or organic, g%rrler§oor o more
th& production of phat Ef’snsat%u ic ‘f reb‘%ratrOns LACTOLE 10 Corm starc !

detivativesitheféoftale! steémm:a@rdsfoﬁwecsﬁnsaamgtﬁheeldce:i@dn%‘emséﬁ and) if
5 forzexample. as sueb capriers fortablets. coated @aleascgr%%edsoera%ﬁrd

gelatine. capsules Suitable carriers for soft gelatine capsules are, for
exrpIEs Ve StdBIE TR HaKEED FIt8 CESRmEESHE- A Tretnd | }5’6%@ and the
Eke. Depending on the nature of the active substance no carriers are,
howevel; ssuatiyrequiredhinithercase ofspitgelatine tapsules &5 as their
Syitaple. carriers far the. produetion of solytions and.Syrps.are,deh of linesses based

example water, ‘polyals, glycerol, vegetable oil and the like. Suitable

cafffiers for SapPOSHOTES aFd=J6F Ekarhpley éfﬁ#a%f’rlﬁaraeﬁfewese Parkinson’s
Waii&&,séat&usembt@u@lprchmgmeﬁz@smdwheaﬂhesphetmadeuhﬂ:alaeprebszon,
pre aratloalecag tersn%';%%y ﬁontaggcggg%%gvgg%g%g &E%r%r eaouse

sta FZGI)S wet |ng gents l}TSfflerS sweeteners colorants, Iavorants
salt-fbevasying 2O ehmbtc pressur i saffiers MAARiAY Ayentsgives, musde

anfioxidants, i smerr@lmraen incstith othertharapeyticaly valuablere agents and
supstances W 200§/OOO CT/PP2004/005178 16 Medicaments

coarmy & BB TR & IS PR&ARaceutically acceptable salt

thereof and a therapeutically inert carrier are also an object of the present
'nvent'of‘héﬁll%%gﬁceé?? ﬁ?ﬁfgﬁﬁﬂﬁpﬁﬁ@%%ﬁ{hﬁ#@Wﬁ@Q{@?Fﬁ@ﬁ@ﬂMﬂgn are those,
one_or.mo nds of formula | and/or pharmaceutica

o SRR GRS AN 5 At G o Hore oLt Deraeateay o
vamme@befmcesudﬁprasqareﬁmaﬁ%rﬁmrsmrrﬂﬂwr@ge% fr/ﬂ?ri*hg disease.
one or more therapeutically inert carriers. in accqordance wit

inventioh SHpRSAR BF ot 14 Wall A& et pRarhiacs ‘c]éﬁo be adjusted to
aceeptablesalls ardusefitt in thetcoattolGirpraventitre ofsH néssésubasee‘tratmn the
gge%%%e ﬁgfélr%? %%8%%}%%%3% nis H%?%'yuga%%%@ ﬁﬁ}@g@%@%@ of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable
salt thereof. The daily dosage mav be administered as single dose or in divided doses and,

in addition, the upper limit can also be exceeded when this is found to be indicated.

Tablet Formulation {Wet Granulation)

Ttem Ineredients me/tablet

mg/tablet
5mg 25mg  100mg 500 mg

1. Compound of formula I 5 25 190 500

2. Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 & 6 5 30

4. Microcrystailine Cellulose 30 30 30 150

5. Magnesium Stearate 1 1. 1 1

Total ' 167 167 16

w1
[
wn
i



10 disease, neuroprotection, schizophrenia, anxiety, pain, respiration
deficits, depression, asthma, allergic responses, hypoxia, ischaemia,
. seiozu & gpd substance abuse. Furthermore, compounds of theipresentons:7s
WO. 20 3!4 IREY) . . .
- “invention maybe useful as sedatives, muscle relaxants, antipsychotics,
antiepileptics, anticonvulsants and cardidprotective agents and for the

include disorders of the central nervous system, for example the treatment
ar prevention:of certaini depréssive:disordersyriudoprotection and
Fjarkin‘,son;% d!?‘?«@ﬁee' 'I;%e‘.o sage can vary within wide limits and will, of
course; Have 1o be égfjustte 'to the individual requirements in each
particlas caseramnithettesabioiabadminiatatiien 8 120 dosage for adults
s can vary from, about 0:01,mg.10-ah0LE L000-mg-per day afa eompaund of
general formula | or of the corresponding amount of a pharmaceutically
acceptalple _sglt thereof. The dz_a(iJXDd %aig)efmxggfdmir_listered as single
dose or in divided doses and, i tion, the upper limit can also be
exceeded when this is found to be indicated. Taplet Formulation /Wet
Gramulats)e?s ltem Ingredients mg/taBEFSHE25 mg 100 mg 500 mg
1. Compound of formula | 5 25 100 50052nfactose€AntydrotSDIFG 12500 my
105 30 150 3. Sta- 2v 1500 6 6 6 30 30 4. | icrocr-7stalline Cellulose 30
30 30 150 5. Me lum Stearate 11 1sTotal- 167/,467 167 886 wo 500
28‘05/0%%5@33%@%?5%‘2@%%005178 -17- Manufacturing Procedure 1. Mix
10 items El2d@and@@ad granulate with bufified water 2. Dry the granules
at 50CRasstha granules through suitable milling ¥Equipment.45 4. Add 7©
item 5 and mix for three minutes; compyess on a suitable presg; Capsules
Formulation Item ingredients ma/capsu‘ltle 5mg 25m% 100mg 509mg

5. Magnesium Stearate
Total 200 200 300 600

Manufactaring Procedure

oy
in

1. Mix ttems 1, 2 and 3 in a snitable mixer for 30 minutes.

]

Add ttems 4 and 5 and max for 3 minutes.

Fill into a suitable capsule.

13

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

20 limif its scope.
Example 1

Morpholine-4-carboxvlic acid (7-[1,4] dioxepan-6-yl-4-methoxy-benzothiazol- 2-v1)-

amide

7-01,4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine is first reacted with phenyl

25  chloroformate as described for (4-methoxy-7-phenyi-benzothiazol-2-y1)-carbamic acid
benzyl ester in WOO1/97786 and then with morpheline. Usual worknp, peparative
reversed-phase HPLC and final dry-freezing afforded the title componnd as light brown

powder. MS: m/e= 394(M+HT).



1. Compound of formula 1 5 25 100 500 10 2. Hydrous Lactose 159 123
148 --- 3. Corp, Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium

Wo%ﬁ%ﬁ%ﬁ% 4]2 2 2 ¢ Total 200 200 300 600 i5 Manufacturing Preceguredi/oosi7s

10
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Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 2. Add items 4

and 5 and mix for 3 minutes. =. Fill into alsuitable capsule. The following
preparation and examples jllustrate the invention but égre_pn%r%?egde% 10, ore
Dollimirits ke BpET EXAMpIS T IMEGTPROTine 4-CATBBRYIE adig v = = 7
PrEREAdioxepan-6-yi-4-methoxry-benzothiazol-2-yl)- amide
7-[1,4]Dioxepan-6-yl-4-metb,oxy-befizethizzal-2-ylamine is first reacted
with. phenyl 25 chloroformate as described for
s\‘&%@ﬁmﬁé—m%eﬁbeﬁyhbﬁﬂaﬂé’ﬁh[azéq'liﬁyxda)p@arbaﬂeéamd‘:hbefﬂi}ﬂ@%iﬁ@l—}ﬁ)-

WO Jé/97786 and then with morpholine. Usual workup, peparative
reversed phase t PLC and final dry-freezing afforded the title compound

as light brown. powder. M$: m/e= 394(M+W). WO-2005/000842 .1 +11rofors
BT AP 20N MOBEETS PO e Gectal Fegs q%%qx%?ﬁp%@ the
carhpounidsiof Exaiiles 0o 7. wase Dprepeids Exahiple powder. Mo m/e=
Ripefiging=1-carboxylic acid
(7-11,4jdioxepan-6-y1-4-me+hoxy=oenzothiazol-2-yl)- 5 amide Using

7-11,4] dioxepan-6-yl-4-methoay-be@g@%@%@-zylamine, phenyl

chloroformate and piperidine, the title compound was prepared as light

yellow powder. MS: m/e=_392(M+H+). Exampl. jazol-2-vD-1-methyl-ure
]_1@*6}8?:}8% _;3—J(\g-?[]fr:lifzoxepan«l\él—yﬂi—meél,oxg %él%gth zol-2-y1)-1-methyl-urea

dioxepan-6-y1-4-meth.oxy-benzothiazol-2-y1)-1-methyl-urea_Using 7- [
1 AitiGkep AR PR Gt BRNG SO 5 Wh%%% S }_"eﬂ%gChl‘“?fmme
chiorefannatel-andeycishexylemethylanioen theatiteparrpauiehives white powder.
AYRRared.as gl off white powder. |

Example 4

4-Hydroxymethyl-piperidine-1-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-

benzothiazol-2-yl)-amide

Using 7-[1,4] dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine, phenyl chloroformate
and 4-hydroxymethyl-piperidine, the title compound was prepared as off-white powder.

MS: m/e= 422(M+H").
Example 5

3-(7-11,4]Dioxepan-6-yl-4-methoxy-benzothiazol- 2-v1)-1-methyl-1-(1-methyi-
piperidin-4-ylj-urea

T - o] : - 1 £ 3
Using 7-[1,4] dioxepan-6-vl-4-methoxy-benzothiazol-2-ylamine, phenyl chloroformate

and 1-methyl-4-(methylamino)piperidine, the title compound was prepared as light

brown powder. MS: m/e= 435(M+H).
Example 6

1,4-Dioxa-8-aza-spiro[4.5]decane-8-carboxylic acid (7- [1,4ldioxepan-6-vi-4-methoxy-

benzothiazol-2-vij-amide



MS: m/e= 420(M+H+). Example 4 15
4-Hydroxymethyl-piperidine-l-carboxylic acid

wo bhoklefilgioxepan-6-yl-4-methoxy- benzothiazol-2-y)-amide Usingep2004/005178

(93]

10

7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine, phenyl
chloroformate and 4-hydroxymethyl-pipetitine, the tide compound was
repared as_ off-white pawder. .MS: m/e=422(MH’). 20 Example 5 3+(7- y
R R e
pigerithinidayl}-aresbising > decane, the title compound was prepared as off-white
dstdadddioxepan-Gyl«4smethoxy-benzothiazol-2-ylanvae, phenyl
‘chloroformate and 1-methyl-4-(methyamino)piperidine, the title compound
was prepared as light 25 brown pomﬂ%rm%:7m/e: 435(M+HT). Example
6 1,4-Dioxa-8-aza-spiro[4.5]decane-8-carboxylic acid

7-11,4]dioxepan-6-yl-4-methoxy- benzothiazol-2-y))-amide WOQ.. ...
OO P oGO 70 10 Uy e s
PretiioRirdrerizol nisk2-ylamine, phenyl ch oroformate and

1,4-dioxa-8-aza-spiro [4,5] decane, the title compound was prepared as

. Offarghiite ] poticlernMSi-mesrkb0ME ddb)y Examiplerzgrine, phenyl chloroformate

4-Hydroxyspipgridine-\-carhaxylic acid (7l 4ldioxepan-6:yid-nethaxyder. MS:

benzothiazoi- -.3/I)-amide Using

%fﬂmﬁa&ﬁ 6-y1-4-methoxy-benzothiazol-2-ylamine, phenyl
chloroformate and 4-hydroxy-piper~dine, the title compound was

prepared as off-white powder. MS: @Ffé@EGSS(M E1l). 10 Example 8 5-
vlethyl-thiophene-2-ca boxylic acid (7 [l,4]dioxepan-6-p1-4 methoxy
bevizdfiflidrokRyt)r-amidexylic acid (7-[1,4]dioxepan-6- yi-4-methoxy-benzothiazol-

Z;g.lljlgjllg@(epan-&yl-4-methoxy-benzothiazol-2-ylamine and
5-methyl-thiophene-2- carboxylic acid were reacted as described for'

At ey Tphen bengalliazel:2ute X-benzamide, N WAL E88p hene-2-
Usua”l“wor)I((LPp, preparative reVersec?-p ase HPLC %nd . o .,
carboxylic acid were reacted as described for N-{4-methoxy-7 -phenyl-benzothiazol-2-

v1)-benzamide in WO01/9786. Usual workup, preparative reversed-phase HPLC and
final dry-freezing afforded the title compound as white powder. MS: m/e= 405(M+H").

Following the general method of example 1 the compounds of examples 9 to 16 were
prepared.

Example 9
N-{7-[1,4] Dioxepan-6-yl-4-methoxy-benzothiazol- 2-y1)-4-methoxy-benzamide

Using 7-{1,4] dioxepan-6-yi-4-methoxy-benzothiazol-2-ylamine and 4-methoxy-benzoic

acid, the title compound was prepared as white powder. MS: m/e= 415(M+H").
Example 10
N-{7-11,41Dioxepan-6-yl-4-methoxy-benzothiazol-2-y1)-4-fluoro-benzamide

Using 7-{1,4)dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 4-fluoro-benzoic

acid, the title compound was prepared as white powder. MS: m/e= 403(M+H™),
Fxample 11

. ey g . ‘ . . -
Cyclohexanecarboxylic acid (7-[1,4] dioxepan-6-yl- 4-methoxy-benzothiazol-2~yl)-amide



final dry freezing afforded the title compound as white powder. MS: m/e=
405(M-HT). Following the general method of example 1 the compounds
of ex >s 9 to 16 were prepared. Example 9 20 T/EP2004/005178
Wﬁl%—%@ﬁ%oxepan-&yl-4-methoxy-benzothiazol-2-y|)-4-metﬁg;§/l?geﬁnzaz
nide Using 7-11,4] dioxepan-6-y1-4-methox7-benzothiazol-2-ylamine and
4-methoxy-benzoic acid, the title compound was prepared as gvhite
poWdar? NISH /e TS (M E T S EREmpIeZpghpazol-2-ylaoune an
-(ZAlRiaxepan-6iyl-A:methoxi- benzothidzek2ry )4 Huorobenzarmide MS: m/e=
25 q(?([)igg;[ 1,4] di oxepan-6-yi-4-methoxy-benzothiazol-2-ylam e and
4-’f?u’ Fo-bér'fz'oic acid, the title compound was prepared as white powder.
MS: -n/e= 403(M+HT). Example 11 Cyclohexgnecarboxylsc acid
(7-11,4]dioxepan-6-yl-4-methoxy-beﬁ%fﬁ?a%lfz-yi)-amide WO
2005/000842 PCT/EP2004/005178 U sing 7-'11,4 §1rld ) i Ay
cy‘e%m%%@&m%’ﬁﬁ@ﬂﬁ%‘%@é&%ﬁ%ﬁﬁ@”é?@« preparadAs WRiE ™+
pewsder:NMS: m/e= 391(M-H'). Example 12 5
N-(7-[1,4]Dioxepan-6=yl-4-methoxy-benzothiazol-2-yl)-2-ltetrahydxo-pyran
-“4rylReetamide, Wsing 7-4 141 e oxeparmbo thi-methoky-henzed tetrahydropyran-4-
ancropy N Sl pcelc aclt e e cRmARLIOdo7 (e ).

azol-2-¥I§'m e and tetr opyran-4-

wasrepared 58 Arhits powder. MS' mie= 407 Example 13 io
(R)-Tetrahydro-furan-2-carboxyiicacid N
(7-[1,4]dioxepan-6-yl-4-meL'aoxy-beBtHASIE 2-yl)-amide Using
7-[1,4]dioxepan-6-)I-4-methoxy-benzothiazol-2-ylamine and_(R)- .

10 tetiahydtofhran2oamdxyib asis trdtfe cdniourevAY bspagasbenzothiazol-
whitepowder. MS: m/e= 379(M-H ). Example 14
3-Methyl-3H-imidazole-4-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-

b enzothiazo,|-2-yl)-amide Usingl= (Ll thiazol-2-vlamine and (R)-
digzbé%%?:é %ééﬁgﬁq co 45&99@0_}%&%%@%%% e

oxy-benzothiaz and 3 |
imielazblel ?B&Vﬁéb&éﬁ%%ﬁ%%t%e&%ﬁm%o%% S8 ARE S g powder
389 HT 379/ MATTT).

L

FExample 14

j—
wn

3-Methyl-3H-imidazole-4-carboxylic acid (7-{1,4] dioxepan-6-yi-4-methoxy-

benzothiazol-2-vl}-amide

: - . . a1 n 2T
Using 7-11,4] dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine anc 3-methyl-3H

" imidazole-4-carboxylic acid, the title compound was prepared. MS: m/e= 389(M+H").
20 Example 15
N-{7- E1,f{iDioxepan—6—Yi—é—metho}qf—benzofhiazgkZ—Yl)—isonicotinamide

Using 7-1,4] dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 1sonicotinic acid,

the title compound was prepared. MS: m/e= 386(M+H).
Example 16
25 N-{7-[1,4] Dioxepan—6—y1-4—methox§r—benzothiazoi—2—371}—E—methoxy‘—isonicotinamide

Using 7-1,41dioxepan-6-yl-4-methaxy-benzothiazol-2-ylamine and 2-methoxy-

isomicotinic acid, the title compound was prepared. MS: m/e= 416(M+H").
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20 Example 15 |
N-(7-[1,4jDioxepan-6-yl-4-methoxy-benzothiazol-2-y )-isonicotinamide
Usin%()?-f!}i4]d@oxepant6-yl-4-met~hoxy-benzothiazol-2-ylan11@%/@9%04ms178
| SOMICORNIC acid, the title compound was prepared. MS: m/e= 386(MH~).

Example 16 25 -21-
N-E?-[1,4jDioxepan-6-yl-4-methoxy-benzothiazol-2-yl -2-methoxy-isonicoti
Aainiter Usinge Tt mydokepanTenEd me qﬁ@&y%@/@é stheazBIPxsylany Aé were
&RBP2IAfethox7- isonicotinic aid, the title compound was prepared. MS:

m/e= 416(M+E ). WO 2005/00084 ZFR&GAHE=P2004/005178 -21 Following

the general method of example 1 the compounds of examples 17 to 34

were: prepared. EXample L1 iFans methoxy-7-[1,4] dioxepan-6-yl-benzothiazol-2-y1)-
-(4-Hydroxy-cvclohez-pi)-3-(4-meta'roYcy-7-[1,4]dioxepan-6-yl-benzothia
‘E’f%fﬂ"-%ef-methyl-urea Using
7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazaol-2-ylamine, phepyl
SHGBforh At ERE S A e Ry AT TG RERAHOT (e DOG BB RIBBAR=e
wag preparec-ds/ofi-white csolica MG th/ £ 24A52(Meibd) wExaraplest § fof-white
(%%,é@é-gﬁgiﬁﬂipﬁygﬂ()[z 2.1]heptane-5-carboxylic acid
(7-[1,4]Sdioxepan-é-yl-4- methoxy-benzothiazol-2-yl)-amide Using
7-[1,4]dioxepan-6-yi-4-methoxy-benzothiazol:2-ylamine, phenyl
chloroformate and (1S,4S)-20xa—5rjﬁ§iggfﬂ%\(l)lc%[2.2.1]heptane, the title
compound was-prepared as off- white solid. MS: m/e=,422(M+H:). 15
EXarpie 152 MatHBRYESiperdinBaEaF b STRS St Sed P HiBan se
(FritBi(iiyvaxepatixBaydH4Hyiethoide benzothiazol-2-yl)-amide Using
7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine, phenyl
chlereformate; andA-anethexyipippridine e tite-chmpound avaschloroformate
g!ﬁﬁﬁ%%é‘sbzgoga}”{t‘%% %'é%x&"éfz.%%%%%éé%’é"ﬁ L FXPMRIR 25 prepared as off-

-Metl:"obc tetrahydro-pycan-4-y
behizo AoV S AL ErmetiyiTI1-methyl piperidin-4-yl)-urea

Example 19

4-Methoxy-piperidine-1-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-

benzothiazol-2-yl)-amide
Using 7-(14] dioxepan—~6»y,'{~4—meihoxymbenzothiazol~2—ylémine, phenyl chioroformate

and 4-methoxy-piperidine, the title compound was prepared as off-white solid. MS:
m/e= 438(M+FH").

Example 20
3.[4-Methoxy-7-{tetrahydro-pyran-4-yl)-benzothiazol-2-y1}- 1-methyl-1-{1-methyl-

piperidin-4-yl}-urea

Using 4-methoxy-7-(tetrahydro-pyran-4-vi)-benzothiazol-2-ylamine, phenyl
chloroformate and 1-methvl-4-(methylamino)piperidine, the title compound was

prepared as white crystals (56% yield). MS: m/e= 419(M+H"), mp 152-155°C.
Example 21

trans-1-(4-Hydroxy-cvclohexyl)-3-[4-methoxy-7-(tetrahydro-pyran-4-yl)-b enzothiazol-

2-y1]-1-methyl-urea



Using 4-methox7-7-(tetrahydro-pyran-4-pi)-bezothiazol-2-ylamine, phenyl
25 chloroformate and 1-methyl-4-(methylam no)piperid ne, the title
compound was prepared as white crystals (55% yield). MS:1;;1&'1§}]L1L13,)084/005178

WOLP8Y IEH~), mp 152-155C. Example 21

i

10

[
[

trans-I-(4-Hydroxy-cvcloheb71)-3-[4-methgay-7-(tetrahydro-pyran-4-yl)-ben
zothiazol- 2-yl]-1-methyl-urea WO 2005/000842 PCT/EP2004/005178 22
Using 4-Mefhoxy 7 (te-ahydro-pyrani W)y iverzehfrazol 3 iarmine SRahy |
chioveiormale A fans)-Ametlaminorgd doheranch o ids:cpmpalind
was prepared as white cz- p yield). M o 160 °C
WM%&W@%@&?&%@@ o m|o"’|e zvﬁlé%:w' BT AR, mp 160°C
(4-Hydroxy-cydohexyl)-3-(4-methoxx-?-(tetrallydro-pyran-4-y|)—benzothiaz
ol-2- yl]-1-methyl-urea Using Example 27
4-methoxv-7-(tetrahydro-pyrzan-4-yl)-benzothiazol-2-yiamine, phenyl .
chiorafoimate-andydis)esmetytamthosetdiokexahpl: the fige-+-71-benzothiazol-2-
g@pp%gg%,f@{epared as white solid (70 %yield). MS: m/e= 420(M+
H+), mp 191-193 C. 10 Example 23

+(4-cig-H7droxy-4-methyl-eyclohesyi-'r 14:m [ _~lamine, vhenyl
o T S DS T et
EPHeHOR TERat A6 By AR AR bR 2 ST ine pRaHpr. s Prepe
chierefermate (andq(els)1 Mieth)d=4atétiylBminacyelotiéxahei, the title
compound was 15 prepared as white powder (64 % yield). MS: m/e=
434(IvI+H+), cup 211-213 C. Exampla:24;3e 23
[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yi]-1-methyl-I-(tetrahy
dro-,pyran-4ryl)-urea Using... 1N-32-0 4 wy-7-{tetrahydro-pyran-4-vij-
4£Ff%t %%%Y 1y etr_é%l)j/l ro%g"rya%?%?ﬁl)-ﬁehié?ﬁ%gcﬁz-\;laming, ph§§§| 20
ch@%f@ﬁ%%%ﬁg“ﬁﬁé‘%ﬁ%%@ﬁ%ydro-p},ran-4-y|)-amine, the title
compound was prepared as white solid (16 % yield). MM5: m/e= |
4U6@M%Jmﬂb,0mp72@¢t@@8@9'E’F@éﬁiéf@l epz0dthiazol-2-ylamine, phenyl
[4:lYlethexys7eitetrahydro-pyarn-4-yihehzothiazol dhpirmiethytitetramp und was

_ dro- fur n-‘3- Imethyl)-ur . Usin sa. = A4 \,i_!_H"?‘j 211-213°C,
4%@&?85)?—57‘-%&?%0%2?8{ @%a%?—%ﬁi%&bséﬁ%ﬁh agzoﬁl-z-yla)mﬁ%,phenyl

FExample 24
3-[4-Methoxy-7- {tetrahydro-pyran-4-yl)-benzothiazol- Z—ﬁ] -1-methyl-1-{tetrahydro-
pyran-4-yi)-urea

Using 4-methoxy-7-(tetrahydro-pyran-4-yl) “benzothiazol-2-ylamine, phenyt
chloroformate and methyl-(tetrahydro-pyran-4-yi)-amine, the titie compound was

prepared as white solid (16 % yield). MS: m/e= 406(M=+H™), mp 237-238 °C.
Example 25

3-[4-Methoxy-7-(tetrahydro-pyran- 4-y1)-benzothiazol-2-vi]-1-methyl-1- (tetrahydro-
furan-3-yimethyl)-urea

Using 4-methoxy-7-(tetrahydro-p yran-4-yl)-benzothiazol-2-ylamine, phenyl
chlovoformarte and methyl-(tetrahydro-furan-3-ylmethyl)-amine, the title compound

was prepared as white crystals (80 % yield). MS: m/e= AD6(M-+H"), mp 135-186 °C.



3
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T3
]

c'nloroformate and methyl-(tetrahydro-furan-3-ylmethyl)-amine, the title

' compound was prepared as white crystals (30 % yield). MS: m/e=

406(-vAl i+), mp 185-186 C. WO 2005/000842 PCT/EP2004/00 ;7{%4/(@%78

W 9(%?)% 56 (rac)-(exo)-3-(4MethOX7-7-(tetrahydro-pyran-~ yl)-benzot

azol 2-yli 1-me hyl-I-(7- oxa-bicyclo[2 ?.1}hept-2-y1)-urea Using
4-methox<-7-(ietrahydro-pyran-4-y1)-benzothiazol-2-ylamine, phenyl
chloroformate and (exo)methyl-(7 os&iBigichsf2.2.1]hep+_- -y1) -amine,

the tide compound was prepared as white crystals (93 % yield). MS: m/e=
ABMEFB-NIPM 9T 200 CeExBpdpte @7 n-4-y1)-benzothiazol-2-yl]- 1-methyl-1-(7-

nga)s3- g?@gh (Y:{;{tetrahydro-pyran-4-yl)-benzotri’
.azo%’i(f%_(/g -1- mﬁét -1 1%)((71 Sxa blcyclo[2 2.Ilhept-2-yl)-urea Using

4-meho.ty-7- (tegrgh dro ran- -4-y oth| |
Eﬁf&m%o?rﬁ%ﬁ@%nd \(y }01%4 trﬁsﬁﬁ % xa- blcy% %235 J?Ig]gg 811%9%2%@1?%
uh@mu@rmmm@wawﬁéﬂaréwh@b@ﬁ%% dtals a5y %a’yTéIH)%‘e’ the title
%%1 (erAAS(MEHL) P R14= 20605 RBExample. 285: m/e= 418(M+H), mp 197-
ropyl plperazme -I-carboxylic acid
methoxy-7-(tetrahydro-pyran-4-71)- benzothiazol-2-yl]-amide Using
4 -m-ethoxy-7-(tetrahydro-pyran-4-71' benzo; .azol-2-ylarnine, phenyl
chioroformate and 1-isopropyl- plperazmé) fhe'title compound Was
prepared as light 20 yellow crystals (36 No yleld m[é H%ﬂ mp 1.
2082044 Exempreb ey ¥ A BN B AR ISP o4 kf&%ﬂ&& golarBox e
agid-{4-methoxy(:(tefraltydiorpyran-4- yl)-benzothiazol-2-yll-amide Using
4-methoay-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine, phenyl 25

%WB{QEPEH}%% g%@é@%& 27 SPivD Me’élz@@l@@@@lrﬁﬂﬂaﬂﬂﬁ@qh@oﬂmd

was pared a ite crystals (53 % yield) ;
Qr@a%%pfél %i—%‘ rbeXﬁL qfh ?% ire Téi:\ég)!;i?ctgéo{dﬂe 5
[AGm?m@@’WmahWroiWJéﬁCﬂWd%ﬁ ﬁﬁ bPésyﬁﬂ H'), mp 214-

216°C.
Example 28

4-Tsopropyl-piperazine-1-carboxylic acid {4-methoxy-7- {tetrahydro-pyran-4-y1)-
benzothiazol-2-vl]-amide

Using 4-methoxy-7-(tetrahydro-pyran-4-y1)-b enzothiazol-2-ylamine, phenyl
chloroformate and 1-isopropyl-piperazine, the title compound was prepared as light
yellow crystals (36 % yield). MS: m/e= A19(M-+H), mp 200-204 °C.

Exampie 29

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

- o o
Using 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2- ylamine, phenyl

chloroformate and 1,4-dioxa-8-aza-spiro[4.5]decane, the title compound was prepared
. - s q - ] o -+ ENEE
as white crystals (53 % vield). MS: m/e= 434(M-+H ), mp 208-209 °C.

Example 30

4-Hydroxy-4-methyl-piperidine-1-carboxylic acid [4-methoxy-7- {tetrahydro-pyran-4-

v1)-benzothiazol-2-vl]-amide



WC 2005/000842 PCT/EP2004/005178 -24 Using
4-methoxv-7-(tetrahydro-pyran-4-y1)-benzothiazol 3-ylasnine, phenyl
W&hh%to[&émgte and 4-hydroxy-4. methyl-piperidine, the tide coppPORRWASs 73
fepared as off-white solid (56 % yield). MS: m,/e= 406(M+H+), mp 90-95
C. Example 31 5 (1S,4S)-2-Oxa-5-aza-bicg¢io[2 2.llheptane-5-carboxylic
acid [4-metnoxy-7-(tetrahydro- pyran-4- ylibenzothaazm -2-yl'-amide Usmg
4iFristhéxspaitetraly drosbyran-arya)-Beh St SR amine pRermA=y!
CG@&@&E&E@B@@&?@&@%@Q%ﬁi@&@X@WV?&Q ﬂéﬁhegwmﬂe ot;te:trtres prepared as
pound was are it 9% m/e=
%J i +S)Oj‘r1ﬁ1p(%?19 (ol jgmp?%a(ﬁl% gz Aza¥ lé?/cloé:Z 2]octane-
2 -carboxylic acid [4-methoxy- 7 (tetrat%y'dro :en -4-yl)- benzothiazol-2-yl]
-amide Using 4-methoxy-7-(tetrahydr ‘6?}5 =yl;-benzothiazol-2-ylamine,
phenyl chloroformate and 2-aza-bicyclo -2.2.2] oct ne the title
5 COMpSUt Was Prefared a8 R Wi By st e s - etrabydro-
A0MtIHH ) mp 232300 2 EXanplé33
N-[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]

213@%@@;“}&95&8 rf?nf'étﬂ}yé%@”ﬂeiuﬁﬂﬂmzoLhtazot W—VIamme phenyl

4-methoxy-7- trah yran-4:y benzathi ol 2, rLagp N ¢ compou
(té]t’tlgﬁ?r%nﬁ 93;1? AVEE é?CI(E) “the tltﬂtie)Z s hdn wa rec%rg und wes
as}trgm&yeltewhrysta}@t(ﬁisﬂ 5 %iskiy MES = 3@92 “I}lil ) nﬁﬁp{)%%%&

C. Example 34 N-[4
10 'vlethoxy-7-(tetrahydro-pyran-4-yl)-beBzethidz o ?-yl]-2-morpholin-4-ylmet
hyl.- isonicotinamide 25

2-ChigrernathyhN-Munethoxy-fietahydmrpyrand=yl)sbeezatiiazob Pyh-4-v1)-
isonicot aml e 3§O mg, 0.72 mmoi) and morpholine (2.1 md, 25 mmol)

ar eﬂé% ruin. The =_=are is then cooled to room

temperature, treated with dlchloromethan}] (15 m)). anql §aturate

adu%%&éé@ﬁtbﬁ‘?&a?ﬁéﬁét@"écg R ATHE HHASRE AT A% EE ke SR
aquenusdayer extracted:thvice w Bth YichioronmettitescThec30 aivtineged as of-

15 0rganic phases hW/ev‘?étﬁd prersodium sulfate,apd cancentrated in

vacuo. Flash chromatography (silica, eluent chioroform/ethyl acetate,

then Example 33

N-[4-Methoxy-7- (tetrahydro-pyran-4-yl)-benzothiazol-2-ylj-2- (tetrahydro-pyran-4-yhi-

acetamide

Using 4-methoxy-7-(tetrahydro-pyran-4-vl)-benzothiazol-2-ylamine and (tetrahydro-
26 pyran-4-yi)-acetic acid, the title compound was prepared as light yellow crystals (17 %
vield). MS: m/e= 391{M+HE"), mp 218-220 °C.

Example 34

N-[4-Methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylj-2-morpholin-4- -vimethyl-

isonicotinamide

2-Chloromethyl-N-[4-methexy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yll-

1 . fod 1
isonicotinarnide (300 mg, 0.72 mmol) and morpholine (2.1 ml, 25 mmal) are heated to

jou
(55

30 °C for 30 min. The mixture is then cooled to room temperature, treated with
dichloromethane (15 ml) and saturated aqueous sodium carbonate (15 ml), the phases
are separated and the agueous layer extracted twice with dichloromethane. The

30 combined organic phases were dried over sodinm sulfate and concentrated iz vacuo.

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



H+), mp 199-201 C. Example 35 2-[(2 .Methoxy-ethylaam
w0 r?r%??‘/r?ép p [( y-ethy

1¢

WO 2005/000842 PCT/EP2004/005178 -25 chloroform/methanol)
afforded the title compound as white solid (60 % yield). MS: m/e= 469(M=

TEP2004/005178
t§/f-N-[4-methoxy-7-(tetrahydro-pyran-4-yl)- 5 PCTAP2003/005

benzothiazol-2-7l]-isonicotinamide The tid& eompound was prepared from
2-chloromethyl-N-[4-methoxy-7-(tetr-ahydro- o . .
pyramafoyiEbentothidzaE2d]- isenidetinarmia dnd Phiiethbisy SRy ERne M
in exacidhe same mannenas-described for
N-[4-methoxy-7-(tetrauydro-pyran-4-pl)-benzothiazol-2-
yI]-2-morphoIin-4-y|methyl-isonicotin@@u}gg@@g afforded as yellow solid
(60% vyield). 10 MS: m/e=457(/1 HT), mp 93-95 C. 2-Ciilorome

yI-N-[4-methy r-7-(tetrahydro-pyrans4-y|)-benzothiazol- ro-myran-4-vl)-
onC a6 s rebar et e ek K fro-pyean--41)
AbrrethBxyzpl(teffatydrspmanideyl)-benzothiazol- 2-ylamine and and
2-chloromethyl-isonicotinic acid in exact the same manner as described
for-methyl-theaphene 2rcarhdsytic deith (T 1naTHidR8 pArscamethexyly dro-
ﬁ@ﬁﬁﬂ%ﬁ%@%@i&@éﬂ%} é&gﬁisaé%im%ﬁwigiég%%m%@ﬂﬁéaﬁ%h exact the
-1 H). Example 36, 1-Oxa-8-aza:spirol4.5ldecane 8. catbaoylic, o miazl-2-
At G oRear: %%%eﬁﬁ&yﬁ%@n’z&%ﬁ%‘% Dy yé?nldxe’ZQ)ﬁ{Jsﬁ;? ,azcj
7+11-aldioxebalisely it misthory baesthisaiajiarmepiday) soid (607 yield).
clajoroformate and-ty0xa-8=azacspiro [45] decane, the title compound
was prepared as light brown powder. MS: m/e= 448(M=H+). Example 37

45-@%?8‘@6%&{3'?& nefhyl-pips F.i?'-iﬂ%ﬁﬁﬁ@&?@%&@dﬂseh%@%ﬂmzoL2,-y1}m
dl‘"oxepan_-g-y-. -2 methoxy- enzothia,’oI-Z-)g)-ami erUs[n 7- 4] -benzothiazol-
|| SROXEpAF 3 T HETRERRS E@ﬁlz‘é*tﬁ%‘zz*t?}%’:yﬁ% RSy ch - TEEEE
orofgsmaie anthddydidxtmetiyisb-methylqigiridinsithd tie D MpOUFHES
‘é"@&?{ﬁ,@é%@ §§T!QH§’1~%%BE‘I&QWQ§% Mgid deg A36(Mitih Jefxampletdfethoxy-
e TSt AN- BT LA RS B ER b RIS E 1) Ao S methyl
benzamide WO 2005/000842 PCT/EP2004/005178 -26

Example 36

1-Oxa-8-aza-spiro[4.5]decane-§-carboxylic acid (7-[1,4] dioxepan-6-yi-4-methoxy-

benzothiazol-2-yl)-amide

o . 4 : . 1 o
Using 7-11,4)dioxepan-6-7i-4-methoxy-benzothiazol-2-ylamine, phenyl chloroformate
and 1-oxa-8-aza-spiro[4.5]decane, the title compound was prepared as light brown

powder. MS: m/e= 448(M~+H").
Example 37

4-Hydroxymethyl-4-methyl-piperidine-1-carboxylic acid {7- I1,4]dioxepan-G-vyl-4-

methoxy-benzothiazol-2-yl)-amide

- . = . . ‘ o v T 13 Fag o
Using 7-[1,4] dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine, phenyl chloroformate
and 4-hydroxymethyl-4-methyl-piperidine, the title compound was prepared as light

brown powder. MS: m/e= 436{M+H").
Example 38

N-{7-[1,4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-fluoro-3- methyl-benzamide
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Using 7-[1,4] dioxepan-6-yi-4 "nethoxp-benzothiazoi-2-ylamine and
4-tluoro-3-methy'l- benzoic acid, the title compound was prepared in the
same manner as descried for 5- methyl= h ophene-2-carbo (g o (RN
rPgl'gzxepan-6-y|-4-methoxy benzoth azoi-2- yi)-amide ;%/ %%%%?ég%h
as light brown powder. MS: m/e= 417(M+HK-). 5 Example 39 :
4-Chloromethyl-N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-y1)-ben
Yamite [ Usingozei4]dioké pansoyl-zemethoylberirothiazsid & fknine 3 -methyl-
m&-mmw@mgé-cggyﬁﬁ@g% ﬁhﬁﬁjﬁ!ﬁ @ﬁﬁl@@h@%@ mwﬁaéazwle@gaﬂegl:f&m&r 5-
same.manner as descried for 5- yJ-thiophene-2-carbo G (72t o
R RGO o o B T R b ergieeok
Astightdsronh Pondet. amghﬁgmmmé\ﬁ%%yﬁﬁoﬁiwh -
(7-[1,4]Dioxepan-6 yl-4-methoxy-benzothiazol; 2-yl)-4-pyrrolidin-I-ylmethyl-
ben.zamide 4-Cbloromethyl-N-(7-[ Exampie 32
1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-benzamide and 15
pyralidine meneeacted msdesenilied fomethoxy-benzothiazol-2-y1)-benzamide
N-(4-methoxT-7-phenyl-benzoth.;azol-2-yl)-4-

pueriidin-Lylmethyl:benzamide:in W0O1/9786, suak Workup dprepasative fyl-
reversed- phase HPLC and nasal dry-freezing,afforded the title compound -

ASTVGHR BrowH OWRIEP BRI SR FESNE7H: - ERAMpIS 4100° “o T -
2:GhiordrethybN2(7aEb Afrioxepatt-6 vid ivettioxy ‘henzotidusy 2grpothiazol-2-

@9@&9@99@%&%@9 as light brown powder, MS: m/e= 434(MAH.
7-[I,4]dioxepan-6-y|-4-met?10xy-benzothiazol-2-7lamine and

2-chloromethyl- isonicotinic acid, thggﬂﬁﬁqgwound was prepared in the
same manner as descried for 5- methyl-thiophene-2-carboxylic acid

[-[1,4]dioxepan-6-yl-4-methoxy-b nzoth'azol-ﬂzg_z yi)-amide,and_ )
Ot SRR SO A R TSR M) BB - yimettl
Nefz-4bulDioxepan-6-71-4-methoxy-benzothiazol-2-yl)-4-{[(2-methoxy-eth7
[)-methyl- amino]-methyl}-benzamide 4-Chloronethyl-N-(7-f 1,4]d

axepaniBrgkd-MathoXybenzothiazal-2-7)hetizamidechd 28D 2-v1) -benzamide and
ggfg{@@%%g@é_% e hyianing wereeaciecias fesetibed f0knzothiazol-2-71)-4-
BBtz o N0 Bl ARy cparacive revemsed
\WQ01 MIPT 8B Adsital] WORBOSHEDSAR POT HER2004/0054 78 Light brown povwder.
MS: m/ie= 463(M+H).

Example 41

2-Chloromethyi-N-(7-1,4] dioxepan-6-vi-4-methoxy-benzothiazol-2-yl)-

isonicotinamide

Using 7-| 1,4] dioxepan-6-vi-4-methoxy-benzothiazol-2-ylamine and 2-chloromethyl-
isonicotinic acid, the title compound was prepared in the sarne manner as descried for 5-
methyl-thiophene-2-carboxylic acid {7-[1,4}dioxepan-6-yi-4-methoxy-benzothiazol-2-

vl)-amide and obtatned as brown solid. MS: m/e= 435{M+H").
Hxample 42

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

amino]-methyli-benzamide

4-Chloromethvl-N-(7-[1,4] dioxepan-6-vl-4-methoxy-benzothiazol-2-71)-benzamide and
N-(2-methoxyethyl)-methylamine were reacted as described for N-(4-methoxy-7-
phenvl-benzothiazol-2-yi)-4-pyrrolidin-1-ylmethyl-benzamide in WOO1/5778¢. Usual
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workup, preparative reversed-phase HPLC and final dry-freezing afforded

the tide compound as light brown powder. MS: m/e=4_86(M-HLL..

Example 43 1-Methyl-IH-pyrazole-4-carboxylic acid
f@f xepan -6-yl-4-metho),-y- 5 benzothiazol-2-yl)- amldPC fslzllﬁéowmﬂfg

7-{1,4)dioxepan-6-71-4-methoxy-benzoth7azol-2-ylamine and 1

~meth'yl-IH- pyrazole-4-carboxylic acid, the title compound was prepared

inthesame manneras sdeserietHELS- metRyldhioplerel R Ao RHIC AR

ggMg@ggpgg}fg%%wr@@xm@eﬂg@ﬂua@o’b&mamrde and obtained

as white solid. MS: m/e= 389(M-H"). 10 Example 44 N-(7- [ 1,4]

Dioxepan-6-yl 4-methoxy- benzothr%z&%bél)gg [ (methyl-propionyl-amino)
methyl]-benzamide Sodium hyride (4.3 mg, 60% disp. in mineral oil, 0.2

Mol ed o it meihylpropionamide (1 m A mumalk. Jlgngd by

[ dibiepan-6lykidethoxy-benzothiazol-2-y1)-benzamide (50 mg, 1.2
mmol) and the reaction mixture is heated to 55'C for 3 hrs. After cooling,
themixtine Wias: eitutet Wil mvater(Shmf)ahthextractedtwicenwithnethyil- 11
g{:ﬁ%ﬁ (bmh,.The 8@%@%}%%@%&% e %rgﬂ%l WHRame manmer as

magnesium_ sulphae f|| nd ev rated, unnca’uon ith, H
G%ﬁé%ﬁ%:ﬁ@ﬁ@v ﬁal W]Er)f ﬁ%?ﬁ]%? cicL éﬁ )[ om; rﬁfégg didw,t’“p}fy

mmmr%vnam@em%qpm)emwmﬁcﬁgh(wﬂvw “a@m\éréﬁ%
N-(7-[1,4]Dioxepan-6-yl-4-methoxy-benzothiazol-2-y'i)-2-[(2-methoxy-ethyl
)-methyl- amino ] -is onicotinamide Example 44
N-(7-[1,4]Dioxepan-6-yl-4-method--benzethiazol-2-yl)-bromo-isonsco’inam

*Q‘efﬁﬁ'@ ézéig%gﬁﬁgh@)ﬁ%t@éﬁlmIBXﬁMHﬁ%mﬁﬂ%@@n@@c@ﬁ%ﬁﬁt@@%@amm@\}-
nih hoxy- larmino)-N-(4-metl.oay-7-r

#3458 othiazol-2-yl)-isonicotinamade in W003/043636. Usual

Workup preparative reversed-phase UFLC and final df. free 9E9§rf10rded
thetiie Bomodnaas ight Brow Semermat »rﬁ/%mﬁ «ige ample

%&a@lﬁrOﬂlORaﬁhdu (1l 11 mmel}, followed by 4- phlommethyl “N-(7~

Nl (-.? &1@:& OX%R&?I%lrhog}e[g@?ﬁ%ﬂg%oi??‘z%legz){gz?d@i’ftpﬂdi,nf|_yrlnmoi\ and the
|Sdmcot|narn|de (@] 2005/0008 004/ 517§
reaction mixture is heated to 55 C oF 3 1rs fter cooling, the mzxture was diluted wih

water (5 ml) and extracted twice with ethyl acetate (5 ml). The combined organic phases
swere dried with magnesium sulphate, filtered and evaporated. Final purification with
preparative HPLC and final dry-freezing afforded the title compound as white solid (23
mg, 42% yield). MS: m/e= 434(M+H").

Hxample 45
N-(7-[1 4] Dioxepan-6-yl-4-methoxy-benzothiazol-2-yi)-2- [(2-methoxy-ethyl)-methyl-
aminoj-isonicotinamide

N-(7-[1,4)Dioxepan-6-yl-4-methoxy-benzethiazol-2-y1)-bromo-isonicotinamide and N-
(2-methoxyethyl)-methylamine were reacted as described for 2 2-(2-methoxy-
ethylamino)-N-{4-methoxy-7-morpholin-4- yl-benzothiazol-2-yl)-isonicotinamide it
WO03/043636. Usual workup, preparative reversed-phase HPLC and final dry-freezing
afforded the title compound as light brown solid. MS: m/e= 47 3(MEHED.

Example 46

N-(7-[1,4]Dioxepan-6-vl-4-methoxy-benzothi azol—z—yl)wi—pyrr olidin-1-vl-

isonicotinamide



N-(7-[1,41Dioxepan-6-y1-4 methoxy-benzo iazol-2
yl)-bromo-isonicotiamide and pyrrolidine were reacted as described for 2
(2-methox~ ethylam no)-N-(4-methoxy-7 morpnoL-in-4-y'-b %%@m%ars

WQ9EEHiEGtinamide -'.-Ti WO03/043636. Usual worlcup, preparatlve

(5

1¢

15

387
(1]

reversed-phase HPLC and final dry-freezipng-afforded the title compound
as 5 light brown solid. NIS: m/e= 455(1+H ). Example 47 N- (7- (1,4]
Dioxey iao-Bsyk4-methoxy-benzotiiazok2iyiEa-gyroli mwmoaﬁyw amide and

I%%T%?%%%g% 2:Ghloromethylel(ds: Al methoxy- ethylamino }-N-(4-methoxy-7-

dioxepan:-6-yl-4-methoxy-benzothiazol-2-yl) 10,isoni T ok
NSt Gt amine L R St o

(2:methoxy-ethyljhetkdimho]emetmy N (FareloRR R fcRHoin ARy R nd 2s
bﬁ&%pmgL&EM!)N@%@LH}@@%HWO%/MSG% Usual workup,

préparative reversed-phase HPLC and final dry-freezing afforded the title
compound as light yellow solid (48% thlg%elxgp 108-111 C, MS: m/e=
469(M-t-H+). 15 Example 43 N-(7-[

1,41Dioxepan-6- yI -4-mei thlaz gg xy-ethybs e, -
th\y/r ar?]nﬁo?l rsBiTSs I%gglnam ﬁfcljarzomet iyI NE[;? i ¥n plsoney
diexetadngyid4-methoxy- benzothlazol 2-71)- |son|cot|nam|de and

pyrrolidine were reacted as described for 2-{ [(2-methoxy-ethyl)- 20
methyl-aminelmethyt N4(Aimene7<7-mbrphoiniyissetizethiazol2-y1)
isonicatinamide. | 24043636 Lsyal fﬂ OfKHPDrERRFAECted as described for 2-
reversed-p Ims%:-eHII%\>élfgpand final dryFJ %qordﬁ%)the }ltle co ﬁﬁounq&l_
asligHes *i%wﬂ -§bhid (589 %9%&}%&7?6 *'1 hie= Eé#
Exampt@id@-R5-v1)-isonicotinamide in WO03/043636, Usual workup, preparative

2 Bf%%@é%zﬁiﬂs&a%lﬂ@éﬁe%g yi-Araethexy:benzathiazt)-2-yipisonicetigar yellow

mide Usi |ox an- ﬁj et ox(?l% azol-2-171amine and
26%%&% BRiEstN %m ﬁe?tl écg]mp?)un \Eﬂsopi-rteéared in the same
manner as descried for 5 1,4]d oxepan -6-yl-4-methoxy-benzoth azol-2-
methyl-thiophene-2-carboxylic acid (7 Xi’/ﬁl-%lﬁﬁe and obtained as

off-white powder. MS: m/e= 452(MHt). 50 WO 2005/000842
PGT{EPREDA005H785-Po4-methoxy-benzothiazol-2-y1)-2- {{{2-methoxy-ethyl)}-methyl-

amino]-methyl}-isonicotinamide

2-Chloromethyl-N-(7-[1,4] dioxepan-éﬁyl—éﬂmeﬂmxy—benzothiazolQ-Yl}——
isonicotinamic:te and pyrrolidine were reacted as described for 2-{[{2-methoxy-ethyl)-
methyi-amino}-methyl}-N-(4-methoxy-7- morpholin-4-yl-benzothiazol-2-71)-
isomicotinamide in WO03/043636. Usual workup, preparative reversed-phase HPLC and
final dry-freezing afforded the tile compound as light brown sclid (56% yield). Mp 100-
107 °C, MS: m/e= 487(M+H").

Example 45
2-Bromo-N-{7-[1,4] dioxepan—6—3&—4—methoxymbenzothiazol—z-yl)-isonicotinamide

Using 7- [1,41dioxepan-6-yl-4-methoxy-benzothiazol-2-ylamine and 2-bromo-

isonicotinic acid, the title compound was prepared in the same manner as descried for 5-
. s P 9

methvl-thiophene-2-carboxylic acid (7-[1,4 1dioxepan-6-yl-4-methoxy-benzothiazol-2

v1)-amide and obtained as off-white powder. MS: m/e= 452(M+H),



Example 50
(trans)-2-(4-13ydroxy-cyclohexyl)-N-[4-methozy-7-(tetrahydro-pyran-4-yl)-

- Ob%glégéﬁ@z,ol -2-yl]-acetamide Using 4-methoxy 7-(tetrahydroyrair4iihos17s

10

"
(931

3
w

benzoth azol-2- amine and (4-hydroxy 5 cyclohexyl)-acetic acid, the tide
compound was prepared in the same matiher as descried for N-(4-me
how-7-(te ahydro pyran-4-yl)=oenzothiazol-2-yl}-2-(tevahydro-Pyran-4-
yl)-acetamide and obtained as Whlt@éﬁ;@t ${25 Ye y eld). lop 120-14'5 C,
Z 1S: m/e= 405~M~-~ ¢ 1. Example 51 o
(RyTeteahydrosfiuan2etarbodiié-atichethoxy-7-{tetrahydro-pyran-4-yli-
ﬁ%ﬂgg{g%gz(@}[g@%&yran-4-y|)- benzothiazol-2-yll-amide Using
4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine and (.R)-

tetrahydro-furan-2-carboxlic acid, the fitle compqund was prepare inthe o,

sameé ‘manner éS deSCI’IG ifOl’

NEfhpasthoxye7c(tetramiyelio: epy@g%paL}ml S B EFS) - %E] sp1ge manmner as descried
(tetraly>drarpyran-4-h-beetamideranddbtainedhas. offwhité $olich (626 pyran-4-

ET_'d%jcrOIB %‘E’E%ngﬁ%% gmlé/&sas% Te%ﬁv?é@%bhg D Q@pﬁ?%%&% °C, MS:mfe=

xymeth plperldlne 1-carboxylic acid [4-methoxy-7-
&@’Eﬂ‘é\ﬁ éﬂ’o) pyran-4-yl)- benzothiazol-2-yl]-ami.de 20 Using
4-melLhoxy-7-(tetrahydro p7ran-4 yl) benzoth azol-2-ylam ne, phenyl
chloroformate and 4- hydroxymethyllj@ﬁ@‘t‘r?éﬁh%1 the title compound was
prepared as white crystals (87 % yiel(l). Mp. 202-203.5 C, MS: m/e=
406(MiEH)y Exafaple-53:3:(@:Ditnethy lamincapipefdirgapyig:@yran-4-y1)-

ﬂgggﬁla%mﬁ getrahydr-pyran-4-yl)- 25 benzothiazol-2-y1]-1-methyl urea
Using 4-methoxy-7-(tetrahydro-pyran 4-yl)-benzotb azol-2=ylam ne,

henyl, chiarof dN.N N T |- 51,4 the
R e R

i
7% weld). %‘@
CMIS: Wéﬁmszmmlm@%@@@éie%@@@@rﬁﬁpﬁé
@ﬁﬁ{ﬂ@'l%§&escrzed for N-[4-methoxy-7-(tetrahydro-pyran-4- -yl}-benzothiazol-2-y1]-2-
iﬁ 'M%z%hg ol jfirahé’ Jro-pyranAsenzothiazglZaylle-{igrakydrofuranp 158-

161°C MS: m/e= 363(M-+HT).
Fxample 52

4-Hydrexymethyl-piperidine- 1-carboxylic acid [4~methoxy-7- {tetrahydro-pyran-4-vi)-

benzothiazol-2-ylj-amide

Using 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamne, phenyl
chioroformate and 4-hydroxymethyl-piperidine, the title compound was prepared as
white crystals (87 % vield). Mp. 202-203.5 °C, MS: m/e= A06(M+H).

Example 53

1-{1-Dimethylamino-piperidin-4-vl}-3~ [4-methoxy-7-(tetrahydro-pyran-4-vl)-

benzothiazol-2-yil-1-methyl-urea

Using 4-methoxy-7-(tetrahydro-pyran-4-y1)-benzothiazol-2-ylamine, phenyl
cHoroformate and NN N'-Trimethyl-piperidine-1,4-diamine, the title compound was

prepared as white crystals (77 % yield). Mp. 167-170 °C, MS: m/e= 448(M+H").



acetamide Using
4-methoxy7-tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine and (tetrahydro
5 fcuran-2-yl)-acetic acid, the title compound was prepared ip the 5aM€;4517s

WOHYAHEY*AS descried for

10

15

L
<

N-[4-methoxy-7-(tetrahydro-paan-4-}d)-benzothiazol-2-yl]-2-(tetrahy(I'ro-py
ran-4- yl)-acetamide and obtained as white solid (50 % yield). Mp 170-174

C, MS: m/e= 377 (M+Ht). Example B8ztgple 54
(exo)-(+)-3-[4-Methoxy-7-(tetrahydxo-pyran-4-yl)-benzothiazol-2-yl]-1-met

k- Gl-oxashieyclof22-4heptawl)areatdsingazol-2-v1]-2- (tetrahydro-furan-2-yl)-
4- meth% Xy- -7-(tetrahydro-pyran-4-y)=oenzothiazol-2-ylamine, phenyl
BhibBHSmate and (exo)-methyl-(7-oxa-bicyclo[2.2.1lhept-2-yl)-amine, the

titte compound was prepared as rac m te. Chiral resal i o
ADTRIHERETO 15 B TR Reptans) ? rded the i r§tg el?g%ﬁggéaﬁrge{r% a%%i( T

\f«haemytjtadse(@@%a;@@yﬂmpo%méwg IVSRife2 ATENRAReT 28 descried

pl‘?é@thomﬁ/ etraayuro pﬂg:an-zi -y1)-benzothiazol- %v"i](;— (tetrahydro-pyran-4-
4-Me -(tetrahydra engzot 2e Mmeth—

)Vlj( E‘fe%ﬁ%il%‘?c% o%% If) ep“f“’%) J?ga@o%m%g g Rzer g A kamein-

4°TiEthoXyy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine, phenyl

chloroformate and (exo)-methyl-(7-oxa-bicyclo[2.2.1]hept-2-yi)-amine, the

title compound was prepared as racemateleChiral resolution on

ChiralpakAD (eluent 20% EtOH in heptane) afforded the second eluting

S%‘?g ﬁwmt%aﬁ%%@ Yo Mighe Y My rhB5+EAPIE M Stimmub2-FT givpethyl-1-(7-

te§ xample 57
6:4- Pr’i@tﬁ]o@ 8onepan 6-ol (VIIl) Magnesium (1.27 g, 0.053

mol), dried in an oven for 1 hrat 7 as stlr W|t = in a
SO0 AL tRreE EEKed HHSK AL TEHE yStaro |o e Z%Héjl g%i@&f

le@W@fi’rﬁﬂibsja@Sﬂémbmdﬁl4lfﬁ%wm9m%%éﬁzéﬁ@11ﬁ ’x‘lllm“(%em}&‘)‘ title

-added dropwlse §9¥ {u%é in--qnQf 10:ml-efthe:splutiath:thipseaciigeluent 20%

initiated. After ¢ fter d|t| WO 2005/000842. 115 (39 % yield). Mp.
Fﬁ?@fé%b@ﬁ?@%@l é” ?gﬁjh fiSH of the ‘Solu '[IOI’?/ the r%ét%ﬁ mixture :

WS Heated, atifeflukefor 12 (s he resulting
Example 56

(ex0)-(-)-3-[4-Methoxy-7-(tetrahydro-pyran- 4-v1)-benzothiazol-2-yl]-1- methyl-1-{7-

oxa-bicyclo[2.2.1Thept-2-yl}-urea

Using é:-methoxy—?w{t-etrahydro—pyraﬁ%—yl)~'benzo‘£hiazai~2—}71ami11&, phenyl
chloroformate and {exo)-methyl-(7-oxa-bicyclo [2.2.11hept-2-vl)-amine, the title
compound was prepared as racemate, Chiral resolution on Chiralpak AD (eluent 20%
EtOH in heptane) afforded the second eluting 1somer as white solid {29 % vield). Mp.
155-190 °C, MS: m/e= 418(M+H").

Intermediates;

Example 57

6-(4-methoxyphenyl)-[1,4]-dioxepan-6-ol (VIII)

T...4

Maenesium (1.27 g, 0.053 mol), dried in an oven for 1 b at 75 °C, was stirred with THE
(125 mL) in a 500 mL three-necked flask at reflux. A crystal of iodine was added followed
by a solution of 4-methoxybromebenzene in THF (50 mL), added dropwise over 15 min.

After the addition of 10 mL of the solution, the reaction initiated. After complete



Wot@ﬁfé%‘)r%tg[fr?re overnight then evaporated. The residue was acidi

grey solution was cooled to 0 C and a solution of 1,4-dioxepan-6-one
{prepared as described in U34410354) (5.08 g, 0.044mol) in'7 ' _r (25
mE) was added dropwise. The reaction mixture was stirredp%t{ﬁgqgﬂ L5178

iledto pH =
1 with IN HCI and extracted with ether (23 250 mL). The ether extracts

- were washed with water, dried (MgS04), filtered and concentrated to give

(W3]

i0

15

adsticky bfoinssolit (96 g)c Thils W putitietpipésippc for 2 brs. The resulting
%Pé? mategraphy ansilica et eluting withrethyl acetate-hexanes| prheared as

relevant fractions were concen d to,give the, ggsrjﬂre'. 1621 @ise. TR
é% ) Té\alsg_e}a_gz@_g b,égi%ﬁ :}g}lgm ‘ T _;,Sjwpﬂ)g&@ c@_t%% se. The

W5y [0 Exampl methoxyphenyl)-11,4]-dioxepan (IX) To a .

sohution oFB-(A=metiEXypENyR = 4 dioxeperie-ol @:20G 01028 Hiv i 792

- GHR6I: wwas:added trigthylsilang (368g:0:03%moflandtrifioroacetios sther
20.30.4.9, 0.3 mol The fepcliom it e was gllawed 10:ataed to give 2

overnight. The reaction was basified with §2C 3 15 solution until pH =10.
FREGTOEIEIAYET Was Bried (VGSBH) Atere i AT e VaPOrated & drynéss” =°
tagivestheidegired-pradict as=a féd oil (51841 1O0YB) Exanpplérsgd 1o give the
%gg%@gg}%éxfg-@g@-golagla/){p.-l,4-dioxepan (X) A solution of .
6-(4-mesL osyp\heny“I)-1,4-d|oxepane (5.84 g, 0.028 mot) and acetic 20
anhydride (40 n:L) in a 100 mL thre%-{le gd,féask was heated to 65 C.

1

The heat was removed and the copp'ear Y Ritrate (7.7 g, 0.033 mot) was

added portionwise over 2 hrs whilst },h  temperature was maintained
BetwessBoTo e Bautidn: BXBTHEIMIC When the addition was complete
the blue suspension was stirred at 65 C for an additional 1.5 hr. Water. . . _
(@00 milyivars eifdetiasid e reachon. rhixiiPsRaR StRFEor Hoap theh ™ Hath
splid A:54C2C03 was-added untit phhat 10\ T he imbdnrestasextacted Withmol)-
| acetate (3 x 150 ML), The. combin A ri MaSOAN: ¥, CO
?e%aacé%?%vb%ol%é%gﬂst@ 8?\78%%%?? gﬁ%&%gﬁ)*%%?%ﬁ%ﬁg t%ri lwas . .. ’
mmlmééfbylé‘éﬁ@ﬁﬁﬁéﬁr%ﬁ%@@%&bﬂiﬁéﬁ}ﬁﬁb%‘fa D30 SO TYasreted o
Ab-hexanes:ihedlairantirabtions were«bifbinedldfddoncentrated to
give the desired product as an orange off (5.80 g, 83 %). MS: m/e=
254(M+H). 30 Example 60 Example 59
7-"1,4]Dioxepaa-6-yl-4-methoxy-benzothiazol-2-ylamine (XI) WO

20035/000842 PCT/EP2004/Q005178 32- Theitle compound was prepared
fr%%igﬁﬁg?rlﬁ)ﬁ ~%§§/§“f§)-ﬁ %(I)Wp OéSh%/l) (i%%pdal og%%ne n

A solution of 6-{4-methoxyphenyl)-1,4-dicxepane (5.84 g, 0.028 moi) and acetic
anhydride (40 ml) ina 100 mL three-necked fask was heated to 65 °C. The heat was
removed and the copper (I1) nitrate (7.7 g, 0.033 mol) was added portionwise over 2 brs
whilst the temperature was maintained between 60-70 °C (caution: exothermic). When
the addition was complete the blue suspension was stirred at 63 °C for an additional 1.5
k. Water (400 ml.) was sdded and the reaction mixture was stirred for 1 hour then solid
K00, was added until pH = 10, The mixture was extracted with ethyl acetate (3x 150
ml.). The combined organics were dried (MgSOy), filtered and evaporated to give ared
oil (7.37 ). The crude material was purified by colurmn chromatography elutng with 20
0%6-30 % FrOAc-hexanes. The relevant fractions were combined and concentrated to give

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

7 g ['1,4]Dioxepan-6-yl-4-methoxy-b enzothiazol-2-yvlamine (XI)



WO ReH0% ~7-(tetrahydco-pyran-4-yl)-benzothiazol-2-yl-amine

1
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exact the same manner as described in WO01/97786 for
4-methoxy-7-phenoxy benzothiazol-2-yl-amine in 57 % yield (3.7 g). MS:
m/e= 281(M-t-H, Example 61 5 .P&NE 2{}?4/005178
VII) a :
2-(4-Methox9-3-nitro-uhervl)-4,4,5,5-tetraptethyl-(1,3,21 dioxaborolane To
a stirred solution of 1.30 g (5.60 mmol) 4-bromo-2-nitroanisole in 25 ml _
DS Olwerepdded 126 7:gu6 L6ramah Bistoiasstate)diborofi 123 fhgioxepane in
((j?véﬁ% @m@bgiﬁaiﬁéﬁ(;ﬁ Heb&ﬁ%ﬂ?fﬂﬁW@?Q@Wbﬁ@ﬁ@fr&%ﬁﬂ@ﬁww@mmaﬁw
ehloromethane adduct tq.and 1.65,9 £16.8 yamol) patassium;acetate.
D WAL TEAta Ao CEr SH 2 Tiom casien et
temperature, poured onto water, and_extracted three times with ethyl
acetate. The combined organic pha&?%@ Sried over sodium sulfate
and concentrated in ,=-,)o. Flash chromatography (1/2 ethyl

aéevaidinaxarissthay thyilyaeethid) AR L. 302 2 4@ AR fio’ Blni

‘ro-phenyl)-4,4,5,5-tetramethyl 15 ii,3,2jdioxaborolane as an off-white solid.

ES-MS -l {%):-280 (b tADY. 41F 4-(4:Methign-B-P i oipkeporolane
1')-2.6-dihdo-2H-twran To a stirred solution of 436 g (15.6 mmol)
2-(4-methoxy:3-nitka-phenyh-%h4; 3Hsdetramethyr):3, 2ldioxaborolarie 25 ml

a 30 14.2 0l) trifluoromethanesulfonic.aci -di 2H 17 N
oA TS 53 R STan a8 TOCAnE s e 880 g™
ittt M S e o A e DR
dighloremethane-addlict Theumixtirawasheatedat 80 Geatd 16 B il for 2 i and
(32.0 2%’518{:? & %0%9%'@‘%%&&89%%ﬁ%@%ﬂg&%@éﬁ'@m@&q@@%ee times with

. va

dropwise. The reaction mixture was_stirred for. 20 minutes dat 80 Cﬁapd d
tHeh Tt ewTatetol FGIATERpe PAEHaC podet B i Wate?" And extFadied three
times with ethyt acetatelaIhe:combingddrganiz phuses werddried 25oyer
Sodlm. sifaleangs %iglgaé%wf.vﬁaqgoF ashyshromatogsaphye (At

e a

yl acetatelhexane

yl orded 2.00 g (60 % COits 7 LT 1AM
4R SRR T RFG-HEnS r}ﬁ%ﬁé@cﬁ. oS g s T e

solid. ES-MS m/e (%): 253 (M="_TTH4 100), 236 (M-H , 24). ~s
7 T/t BedEmogtettatdrets A A s SILHERv MRS %o a stirred solution of
330 g (14.0 mmol) 4-(4-methoxy-3-nitro-phenyl)-3,6- 30

dihydror2 ZEthyAamintao: mi sietadnolemd-70) i dichtshomethafeonasnyl-445.5-
added a spatuja end 0f;10%.pallagiumop charceal and hesmixiereawasiionic acid
then sfirred for 20 minutes at_room.temperature under an atmosphere: ol sgo mg
hytroger- Phel s WASTIE Dflf‘[géﬁft aélgfgﬁﬁn with EIC%H)I’OITIGI' ane, ®
and.therfittrdielcdhcentratédsidivdcns i afiora) B5ig (s palladium(Ll)
dichloromethane adduct, The mixture was heated at 80 °Cand 16.5 mi (32.0 mmol_} 2 M
aqueous sodium carbonate schution was added dropwise. The reaction mixture was
stirred for 20 minutes at 80 °C and then cooled to room temnperature, poured onto water,
and extracted three times with ethyl acetate. The combined organic phases were dried
over sodium sulfate and concentrated in vacuo. Flash chromatograpiry (1/4 ethyl
acetate/hexane) afforded 2.00 g (60 %) 4-{4-methoxy-3-nitro-phenyl)-3,6-dihydro-2H-
pyran as a light yellow solid. BS-MS m/e (%): 253 (M+NFHS, 100), 236 (I +HT, 24).
¢ 2-Methoxy-5-tetrahvdro-pyran-4-vl)-phenviamine

To a stirred solution of 2.30 g (14.0 mmol) 4-(4-methoxy-3-nitro-phenyl)-3,6-
dihydro-2H-pyran in 70 mi methanol and 70 ml dichloromethane was added a spatula
end of 10% palladium on charcoal and the mixture was then stirred for 20 minutes at
Toom temperature under an atmosphere of hydrogen. The mixture was then filtered,

3 PR o roe FOR
washing with dichloromethane, and the filtrate concentrated i1 vacuo Lo afford 2.75 g {95



T
]

fae)
%

23
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WO 2005/000842 PCT/EP20 0 410 05 17 8 %) 2 methoxy
5-(tetrahydro-pyran-~'_--;"-phenylarn ne as an off-white crystaline solid.

_ ES-MS m/e (%): 208 (y'1-L' 100). dl 1-Benzovt-3-(2- ethoxriR=ft8 004005178
WO RSB an 2 yl) phenyl -thiourea To a stirred solution of 1.11 g (14.6

mmol.) ammonium rhodanide in 60 ml-atetone 5 was added dropwise

1.54 ml (13.3 mmol) benzoyl chlorid}::i and the mixture heated at reflux for .
Y40 minutes:yA SOt GR275:5 (L3 3 ThAGI 2 e fioky-§ - White crystaline solid.
Hietrahydro-pyran: A1yphenylamine in 30 ml acetone was then added
dropwise and the reaction mixture heated at reflux for a farther 10
Jnindtes, The mixture was then gooled fo.room. temperalure cpeured onto
sodium picarbonate solution, and extracted three times with

dichloromethane. The combined organic phases were dried Qvat SOBIIR <cetone
sulfaté 4nG'10 qsg%%%%?rggq inv ‘6[]%2‘ 6(1% “?ﬁro%/n%atogra%gy (Ulethyl . ;
vercetatefhéxaney foHoiad By- trtiratiort i Ster afforded 322879 (86 90y ©
Lebenzpyk3f2methoxgW:5-(tetratydrozpy ramod-yi=phibnyl-thiceireaals aryran-
hite solid. ES-—-\S m/e (96): 371 (IWM:H+:190). R)yise and the reaction mixture
%1é‘-5l\fe§1ﬁni@%ﬂ?eﬁé’%?&%ujr%n-4%VI);nher:1U\Z!I-thi&Urg 15Ta @ﬁgrgggm
%@ﬁ@ﬁwﬂw@gﬂ(&ﬁ%ﬁ%ﬁ%ﬁéﬁz&gﬁ-@e{*z%e‘eﬁéxg%*-(t%‘fr%ﬁydro:'j B
ipytan-4b; pbenyljdoureadimdSomirhethanollwisadde Gdropise T 25 Wih
Lei?. pamall 2.5 M.sedim meliae salion.and strng @@@imﬂedéf@frehnd

atroom temperature. The mixture was the Jred onto water. ed by
@&%%Fe@&%f&éﬁ%@ﬁ%hwefﬂﬁ‘%%&ﬁ%ﬁ i gtgﬁﬁ&%eé%tp%%n%éaﬁ%s%vé 7
wiere:driedroversetindvalfdte &P B0 contenitrated AAYREHE FIRRY4o-pyTan-
- ghromatography,(ethyl acetate)atforder:4.90-g(8196) (34+ 7, 100).
methoxy-5-(tetrahydro-pyran-4-yl)-phenyl]-thiourea as a white foam.
eEY‘QV‘iM%e{ﬂé%ﬁQ/g)i Zt?zn I%-@%’a%lgg)vﬁl—%%%)—(ﬁig&ﬁgﬁ ydro-~wan-
-méthoxy 5-(tetrahydro py an-4-y1)- To a :
stirred solution of 1.90 g (7,13 m 25 nyl)- biowreain 20.ml acetic. . v d.o-
acid Heated 15 860 Wis &#@dgdpggé)%v%g{}iﬁ%rﬁgﬁ%T ?fﬁ'mngl%)r s ek
hydrorgthictaocid (oM soluticriih aedie oo ardstifiAg CoRtined for-2
0o 3480, 61,85 iioh DMSO ivashemaddéet gzgmsem

and the reaction_mixture stirred for a further in. at.80.C. Fhe mixtuee: vwith
Wﬁ@fﬁgﬁr&%ﬁ%%%?%‘?nw%sé%ﬁ%%%ﬁ?e?ﬁgﬁilgs%wly onto sgdiug]
Bicairboriate Eokutionb i eTRYRECREAE Atfdedried over sodum suliate and

concentrated i vacuo. Flash chromatography (ethyl acetate) afforded 1.90 g (81 %) [2-

methoxy-5-{tetrahydro-pyran-4-ylj-phenyl -thicurea as a white foam. ES-MS m/e (%)
267 (M~+H", 100).

) 4-Methoxv-7-{tetrahvdro-pyran-4-vi)-bepzothiazol-2-yl-amine

To a stirred solation of 1.90 g (7.13 mimol) [2-methoxy-5-{ tetrahydro-pyran-4-vl)-
phenyll-thicures in 20 ml acetic acid heated to 80 °C was added dropwise 1.45 mi (8.27
mmol) hydrobromic acid (5.7 M solution n acetic acid) and stirring continued for 30
min at 80 °C. 0.56 ml (7.85 mmol) DMSO was then added dropwise and the reaction
ivtare stirved for a further 30 min at 80 °C. The mixture was then cooled to room
temnperature, poured slowly onto sodium bicarbonate solution, and ethyl acetate added.
The mixture was stizred for 10 minutes at room temperature and the resulting crystals
collected by filtration, washing with ethyl acetate. The mother liquor phases were
separated and the organic phase concentrated in vacuo 10 3 ml The resulting second crop
of crystals was collected by filtration and combined with the first crop to afford 820 mg
(49 %) 4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-ylamine as a white solid.
BS-MS m/e (96): 265 (M+H", 100).



30 The mixture was stirred for 10 minutes at room temperature and the
resulting crystals collected by filtration, washing with ethyl acetate. The
mother liquor phases were separated and the organic phase
concentrated in vocuo to 5 ml. The reSi#ting second crop of crystals was
collected by filtration and combined with the first crop to afford 920 mg
(49 %) 4 methoxy-7-(tetrahydro-p ran 4-pl) benzoth azol-2-ylamine as a
white solid. 35 ES-N1S m/e (%): 265 (M-i H-, 100). 34-- Claims 1.
Compounds of the general formula QgH3,sNH >--N\ Sj---R20 R
wherein R'is 1,4-dioxepanyl or tetrahydropyran-4-yl; R2 is
-N(R){CH=5amsineé mhisegeedtnd foanashatic heterocycle, optionally
substituted by one or more substityents, selected from the group
consisting of Cl.6-alkyl or -NR2] or 1§ -(CH2),-5-or 6 membered non
aromatic heterocycle, option btutegby -(CH2)"-OH, ClI-6-alkyl,
Ci.6-alkoxy, or is -CH2) 5-or § me ber&fa matic heterocycle, optionally
substituted by C1-6- alkyl, C “6+afkox$, halogerRialogen- C1.6-alkyl,
-CH7N(R)(CH2)20CH3, -N(R)(gHZ)ZOCH&;-CH2-morphoIinyI
or-CH2-pyrrolidinyl or is (CH2)I,-cycloalkyl, optionally substituted by
hydroxy, or is -N(R)-cycloalkyl, optionally substituted by hydroxy or

where@1 .6-alkyl, or is phenyl, optionally substituted by CI-6-alkoxy, halogen,

Rl
R2

R

n

halogen- C1.6-alkyl, Ci.6-alkyl, -CH2-pyrrolidin-I-yl, -CH2-morpholinyl,
RO M6 2) 20 3k G Hla-N(R)E(0)- Cl_6-alkyl, or is
1,4-dioxa-8-aza;spir [4,5x]%eca e,or is 2-oxa-5-aza-bicyclo[2.2.1]heptane,
1&_ is'h?i(()i(a- _%252 _osrp(%rrorta, azéecaﬁg?o%romatxc geterocyée, optlong]]ly
substituted by one or more substituents, selected from the group consisting of

Cy¢-alkyl or -NRg, or

is -(CHj)y4-5-0or 6 membered non aromatic heterocycle, optionally

substituted by -(CH,),-OH, C; s-alkyl, C,-alkoxy, or

is -CH3)p-5-01 6 membered aromatic héterocycie, optionalfy substituted by C¢-
alkyl, C,.¢-alkoxy, halogen, halogen- C;.s-alkyl, ~-CH,N(R)(CH,),OCHs,
-N(R)(CH:);0CHj, ~CH,-morpholinyl or ~CH,-pyrrolidiny! or

is (CH3)n-cycloalkyl, optionél]y substituted by hydroxy, or

is —=N(R)-cycloalkyl, optionally substituted by hydroxy or C, s-alkyl, or

i§ phenyl, optionally substituted by C,.s-alkoxy, halogen, halogen- C, ¢-alkyl,
Cy.g-alkyl, -CHy-pyrrolidin-1-yl, -CHz-morpholinyl, -CH;N{R){CH,),OCH; or
—CH>-N(R)C(C)- Cy5-alkyl, or

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

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

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

is ~N(R}-7-oxa-bicyclo{2.2.1]hept-2-y1, or...

is 2-aza-bicyclo[2.2.2]decane;

is hydrogen or C, 4-alkyl;

1s G or 15 and

and pharmaceutically acceptable acid addition ‘sa_its‘thereof.



is -N(R)-7-oxa-bicyclo[2.2.1]hept-2-yI, or.. is 2-aza-bicyclo[2.2.2]decane;
R is hydrogen or C1-6-alkyl; nis O or 1; and and pharmaceutically
acceptable acid addition salts thereof, "3s- 2. Compounds of the general
formula according to claim 1, OCH3 NH N\ S Ir-R2 R0 wherein R is
1s4-dtpxepanvl and R2 is -N(R)-(CH,),-5-or 6 membered non aromatic
heterocycle, optionally substituted by one or more substituents, selected
from tBe droupreondistndotCHR o0k 2Gds6rdiky or &iibrdlkoxy, or is
-(CH2) 5-or 6 membered non arg@atic heterocycle, optionally substituted
by -(CH2)"-OH, or is -N(R)-(CH2 "_5%0r 6 membered aromatic heterocycle,
optionally substituted by Ci_6g-<alkyl-E}6-alioxy or by-CH2-pyrrolidinyl, or
is cycloalkyl, or is -N(R)-cyclog optighaly, substituted by hydroxy, or is
phenyl, optionally substituted byyCi.s-dlkoxy, ﬁéen, -(CH2)"morpholinyl,
-(CH2)" pyrrolidinyl or -CH2-N(GH3)C(O)- @ _6-alkyl, or is
1,4-dioxa-8-aza-spiro[4,5]decane,or is 2-oxa-5-aza-bicyclo[2.2.1]heptane,
or is i-oxa-8-aza-spiro[4;5]decane; or R'is tetrahydropyran-4-yi and R2 is
wherei(R)-(CH2)"-5-or 6 membered non aromatic heterocycle, optionally
substituted by Ct.6-alkyl, or is -(CH2)n 5-or 6 membered non aromatic

R'  hetetotiyeleaen and

R s -N(R)-(CHy)s-5-0r 6 membered non aromatic heterocycle, optionally

substituted by one or more substituents, selected from the group consisting of
-{CH2}a-OH , C;¢-alkyl or C; g-alkoxy, or

is -(CHz)y-5-or 6 membered non aromatic heterocycle, optionally

substituted by -(CH;)s-OH, or

is -N{R)-(CH3),-5-0or 6 membered arornatic heterocycle, optionally substituted by
Cis-alkyl, C,.s-alkoxy or by —CH;-pyrrolidinyl, or

is cycloalkyl, or

1s —N(R}-cycloalkyl, optionally substituted by hydroxy, or

is phenyl, optionally substituted by C,.s-alkoxy, halogen, -(CH;),morpholinyl,
-(CH3)ppyrrolidinyl or ~CH,-N{CH3)C(O)~ Cys-alkyi, or

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

is 2-oxa-5-aza-bicyclo{2.2.1}heptane, or .-

is 1-oxa-8-aza-spiro{4;5]decane;

R'  is tetrahydropyran-4-yl and

R*  is=N(R)-(CH,)n-5-0r 6 membered non aromatic heterocycle, optionally substituted by
C,.¢-alkyl, or
1s ~{CH3y)s-5~0r 6 membered non aromatic heterocycle, or
is —N(R)-cycloalkyl, optionally substituted by hydroxy or C,.¢-alkyl, or
is piperidin-1-yl, substituted by hydroxy and C, ¢-alkyl in 4-position, or
is piperazin-1-yl, substituted by isopropyl in 4-position, or
is pyridine-4-vi, substituted by ~CH;-morpholinyl, or
is pyridine-4-vl, substituted by —CH,NH(CH,};OCHs or



is'-N(R) -cycloalkyl, optionally substituted by hydroxy or Ci.6-alkyl, or is
piperidin-1-yl, substituted by hydroxy and C1_6-alkyl in 4-position, or is
piperazin-1-yl, substituted by isopropyl in 4-position, or is pyridine-4-yl,
substituted by -CH2-morpho%‘rgyJ, or is pyridine-4-yl, substituted by
-CH2NH(CH2)20CH3, or is -N(R)-7-oxa-bicyclo[2.2.1]hept-2-vi, or is
2-oxa-5-aza-bicyclo[2.2.1]heptane, or is 2-aza-bicyclo[2.2.2]octane, or is
113 -dibRa=8-azeBisirdpd Bldedane: 2 Riishydrogen or Ci_6-alkyl; nis 0, 1 or
2isand.ansl phappaesyically aceeptahle acid addition salts thereof. 3.
(%g@_g(z)u_nds oé)f rmglﬂa | in‘accordance with claim 1, wherein R' is
NG (e &Qa @7 A5 described in claim 1. 4. Compounds of
fasrhdtalidreatcondsriod Witk edaime; 2, which compounds are
morpholine-4-carboxylic acid B

R (‘{gﬂ#&]@i@f@fﬁ@a@@;ﬁ[mmethoxy-benzothiazol-2-y|)-amide,

piperidine-l-carboxylic acid (7-11,4]

qgoe;?pgp@-éﬂ-(g-methoxy-benzothiazol-2-yl)-amide,

1-cyclohexyl-3-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-y1)-1-meth

d l-urea, 4-hydroxymethyl-piperidine-l-carboxylic acid

an ‘%%%ff?&fcﬁ‘b&% AESSHIALIR SO RABE ORI ABR 20))-amide,
3-(7-[1,4]dioxepan-6-y1-4-methoxy-benzothiazol-2-yl)-1-methyl-I-(1-methyl
Pl ) dieAmbid GioRARza e bidecang.Scamporvig agid o 6.1

I

7-(1 4ldioxepan-6-yl-4-methoxy- benzothiazol-2-yl)-amide,
and Iidf-ﬁ(ya réi@grﬁ?ggrfaiﬁ%lﬂc rboxylic acid

g- ,4]dioxe an-6-yl-4-me1hoxy-benzot-hiazoI-Z.-yI)- amide,

m SRR ﬁﬁ@ggyﬁ%rb&mégm}@yﬂm glaim 2, which compounds are
morp]’drpbxigp«&rwtydmlmetlitb@—[ﬁeﬂzﬁt‘bda;ﬂ_fl%-yl)viaﬁﬂdﬁxxw-l@r{zothiazd?z-yl)-amide,
piperf-ﬂﬂ']?é}'@@P@@xﬁﬂlﬁiﬂﬁh@?@ﬂﬂgggﬁyﬁ@%@Z%X{lﬁ'{i&)@—tgggdggggﬁqy%wamide,
ey o PR pastheh s o btk orea
4—hyd69gpgﬁg%-é§gm9ﬁcl geitboxylic acid (7-{1,4]dioxepan-6-yl-4-methoxy-benzothiazol-
2~y1)—(&nﬁﬂ,é,]dioxepan-6-y1-4-methoxy-benzothia_zol-2-y|)-_amide,

3~(7-["ﬂ:§ aﬁ&é@ﬂéﬂ@%’kﬁf%%%%@ﬂ?éﬁ %%%?fi‘-"”l 91':%ié’t'?ipﬁZ(E-e(t{"i‘@é?ﬁ?ripg’i%%r}idin-c;-yz)-

4- g-acetamide, (R)-tetrahydro-furan-2-carboxylic ac
urea, (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-
1,4-dioxa-8-aza-spirol4.5]decane-8-carboxylic acid (7-]1,4] dioxepan-6-yi-4-methoxy-

benzothiazol-2-yi)-amide, |

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

5-methyl-thiophene-2-carboxylic acid (7-[1,4]dioxepan -6-yl-4-methoxy-benzothiazol-2-y1}-
amide, . o
N-(7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-4-methoxy-benzamide,

N-(7-] 1,4]dioxepan—é—y1-4-me{hoxy—benzothiazoI-Z.—yl)eé—ﬂuoro—benzamide,
cyclohexanecarboxylic acid (7-{1,4]dioxepan-6-yi-4-methoxy-benzothiazol-2-yl)-amide,
N-(7-[1,4] dioxepanw6—y1—4-methoxy—benzothiazol—Z-yl)—2—(tetrahydro—pyran-4»yl)~acetamide,
{(R)~tetrahydro-furan-2-~carboxylic acid (7 -[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-
amide, | '
3-methyl-3H-imidazole-4-carboxylic acid {7-[1,4] dioxepan-6-yl-4-methoxy-benzothiazol-2-y1)-
amide,

N-(7-{1,4]dioxepan-6-yl -4-methoxy-benzothiazol-2-yl}-isonicotinamide,
N-(7-[1,4}dioxepan-6-yl-4-methoxy-b enzothiazol-2-yl}-2-methoxy-isonicotinamide,



amide, 3-methyl-3H-imidazole-4-carboxylic acid
(7-[1,41dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)- amide, N-(7- [ 1,4]

wli¥eRaR;6-yl-4-methoxy-benzothiazol-2-yl)-isonicotin amidep&‘fiﬁﬂz&@ﬂ]mmﬁ

ic

20

30

35

dioxepan-6-yl-4-methoxy-benzothiazol-2-yl)-2-methoxy-isonicotinamide,

WO 2005/000842 PCT/EP2004/005178 --37 trans

1-(4-hydroxy-cyclohexy|)-3-(4-methoxy-7-[1,4]dioxepan-6-yl-benzothiazol-
tﬁgﬁjﬁi Fne}% f%ﬁ%avdgr?_exyg) 3- (t‘-wme%/hox[*f 7] 1,4 jd1%‘x:epa:ay6 yl-benzothiazol-2-vi)-

]18024@)?2@)(%5 -aza-bicyclo[2.2.1]heptane-5-carboxylic acid
(744, Aldioxapanb-yl: metmz%g%ﬁ@w@%%%mb RII0e D 4 dioxepan-6-yi-4-
4 m%{hox%ép trk'%'zel ?ﬁé éc acid

i!iloxegﬁ - ﬁ Ebenzothiazol- 2-yl)-arn de,

44Cm penidze-1-carboxylic acid (7-[1,4]dioxepan-6-yl-4-methoxy-benzothiazol-
[b,%@ljggggmn -6-yl-4-methoxy- benzothlazol 2-yl)-benzamide,

v4 rbo I|c
(%rF i oneé)ayrzﬁégyﬁﬁ ni: got%ﬂazgfl b3y 16@ 13,206 2-y1)-benzamide,
i (PIEL A RTTE oAy BEr 26 %ﬂaﬁfé‘li 2y )l&lfélﬁaf@m E)Tﬁpﬁjﬁgﬁ HTioyenzothiazol-
nﬂe?ﬁﬁyh]ahéazamlde or
N(¢-A1s4)dioxepan-6-yi-4-mefh byf -benzothiazoh 2y 2-pyualislinkbykgyl-amino)-

|son$gtl)%i amlde 5. Compounds formula | in accordance with Tlaim 1,
6[é’l"rahydropyran 4-yl and R2 is as described in claim 1.

NG Brhhéldosephfofa it tietaccpicarcehivthlelajm- 3, pwhich domipplinds

Y nicotinamide. .
3-[4- methoxy -7- (tetrahydro pyran-4-71)- benzothlazol 2-yl]-1-methyl-I-(1-me

thyl- p dln 4 transsl .-(4-h clohex
[4- met oxyl-ni‘IZ rasn %mﬁ}%lﬁs é/ enzo ‘l)g]%lglc%g)@ 2yl]- e-rr"r:il(lejtf}%lyl -urea,
clsRiTdRgRIERE ypy.gi escnbed in claim 1.

[4- methoxy-?-(tetrahydro pyran-4-yi)-benzothiazol-2- yl]-1-methyl-urea,
1-(4-cis-hyarpryatimdtiuykoylelbhexybesdance with claim 5, which compounds are

[‘3 -methoxys %Ge(tf?t?ﬁﬂ@r@ﬂﬁri Ly D PEPzathiagel-2-yil-L-metyl- WeA. methyi-
E%‘@ﬁwéx@?“ﬁﬁ?rahydro -p)7ran-4-yl)-benzothiazol-2-yl]-i-methyl-I-(tetra
hiydne-L -(4-hydroxy-cyclohexyl)-3-[4~methoxy-7-(tetrahydro-pyran-4-y1)-benzothiazol-
2-¥1]-1-methyl-urea,
cis-1-{4-hydroxy-cyclohexyl)-3-[4-methoxy-7-(tetrahydro-pyran-4-yi)-benzothiazol-2-
vl]-1-methyl-urea,
1-(4-cis-hydroxy-4-methyl-cyclohexyl)-3-[4-methoxy-7-{tetrahydro-pyran-4-v1)-
benzothiazol-2-y1}-1-methyl-urea,
3-[4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl}- 1~ methyl 1-(tetrahydro-
pyran-4-yh)-urea,
3-[4-methoxy-7-{tetrahydro-pyran-4-yl}-benzothiazol-2-yl] - 1-methyl-1-(tetrahydro-
furan-3-vlmethyl)-urea,
(rac)-(exa)-3~{4-methoxy-7-(tetrahydro-pyran-4-yi)-benzothiazol-2-yi]-1-methyl-1-(7-
oxa-bicyclo|2.2.1} hept-2-y1)-urea,
(rac)-(endo)-3-[4-methoxy-7-(tetrahrydro-pyran-4-y1)-benzothiazol-2-yl] - 1-methyl-1-
(7-oxa-bicyclo[2.2.1Thept-2-yl)-ures,
4-isopropyl-piperazine-1-carboxylic acid [4—‘methoxy'—7~(tetrahydro—pyran—4—yl)~
benzothiazol-2-yil-amide, -
1,4-dioxa-8-aza-spiro[4.5)decane-8-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-
vh)-benzothiazol-2-yl]-amide,
4-hydroxy-4-methyl-piperidine-1-carboxylic acid [4-methoxy-7-(tetrahydro-pyran-4-



pyran-4-yl)-urea, 3-
[4-methoxy-7-(tetrahydro-pyran-4-yt)-benzothiazoi-2-yl]

WO Eds9Pds@etrahydro- furan-3-ylmethyl)-urea, (rac)-(exo0)-3- PCT/EP2004/005178
[4-methoxy-7-(tetrahydro-pyran-4-y1)-ben_z§)8thiazol-2-y1] -1-methyl-I-(7- 30
oxa-bicyclo[2.2.1]hept-2-yl)-urea, )

(r@q)ﬁg@ﬁkgz[ﬁ:m thoxy=(-(tetrahydro-pyran-4-yl)-benzothiazol-2-yl]

- _-{%git%ﬂ-l-o 7-Qxa- _'[g%/cl?é[i%.ZﬁI]Wept-g-ylz-q%rea, g ]

4587 péy1- Ep@r%%n 7S {;OX)}‘I Segipfie-o-carboxylic acid [4-methoxy-7-(tetrahydro-
[4errethexih 7o trsteaiyded-bylarsgig)s b enzothiazol-2-yl] -amide, 35

1 A-gioxacrza-spi-ldnel ecans:Sicathorylie A6y 7 (tetrahydro-pyran-4-71) -

roxy-4-methyl-piperidine-I-carboxylic acid

< [A%rgggq%g%ﬁzg_e%z%%g-pyran-4- yl)-benzothiazol-2-yl] -amide,
4-hy h

10

15

20

25

[ étRRsipritdniasiyarsdagramannicr REosB0b 42 Rer T H200A/0DS1 7B 2n-4-71)-
-33etybnibienzothiazol-2-y1] -amide,

(38.45); -Sraza-hicyelofe 2 llheptane-5-carboxylic acid .+ o 4 4 a1
R  omerholio-4imerbyi
2 PYBIYEIBIS®. 2]octane-2-carboxylic acid
[&-1{thoxyTs(tetighyaiod)yransdAI)N5] benzbihiazol 2ty harideraN-4-vi)-
H)‘éﬁ%@ﬁ?%bﬁﬂ%ﬁaﬁéiﬂ{«El’dB}ﬁEﬁﬂiééég)'bﬁnzomiazo"2‘y|]
-2-(tetrahydrq-pyran-4-yl)- acetamide, N-
[fﬁféﬁ?éih’&?ﬁf%%&@%@?ﬁ@dﬁ%@ﬁ%ﬁ%Ltftfﬁ}vdro-wm-‘i-yﬂ~
-Damenphietirl-4-ylinethiA=igbnicotinamide, 10

24f(2 B ine)roethylisN-4- L'I&H}aﬁ_l 3l Ay 49])-
-b ef@gmg-ﬂ ﬁjsFs ﬂﬁ%ﬁ?ﬁ%ﬁ?ﬁ?é&%ﬁ%&ydroxi(?g)?c%%lgggyﬁmg-n )
[Jf-%ze?ho%yz/ﬁirfé(%yé%@&%f-pyran-4-y|)- benzothiazol-2-yl]-acetamide;
Aergdtronyihéthitehmstidinedteayorytieyamidd -yl ) -benzothiazol-2-y1] - 1-methyl-1-{7-
[4-mathes - (aabydrogbyraradsy!)- 15 benzothiazol-2-yll-amide,
e e ) BEN AR S el -
(6580l 92 Mdthery-7-ttetrany dro-pyran-4-yl)-benzothiazol-2-yl]-1-meth
yI-I-(7;/oxa—bicycI [2.2.1]hept-2-yl)-urea

. A procgss Ior preparing a compound of formula I as defined in claims 1 - 6, which
Process comprises

a) reacting a compound of formula

OCH,

N
SN,

3

R I

with a compound of formula

Cl

R

OCH,
N
SR
@8% %RZ
R’ O

to a compound of formula



20 7. A process for preparing a compound of formula | as defined in
claims 1 - 6, which process comprises a) reacting a compound of formula
OCH, ~-NH2 S RII With_% ompound of formula CANRZ 25011l to a
compound of formula OCH H SR R O -39- wherein R' and R2 have
the significances given above, or b) reacting a compound of formula
OCH3 INH NL O IV with acompound of formulaR HNRV toa

wherepnmoauakoHiormulaeHaNH gT\?é'ancve, or

b) reacting a compound of formula

QCH,"
i

with a compound of formula

to a compound of formuia

OCH,

No H
>N R
S . N
! 4 R
lc

wherein R' and R are as defined above, L is a leaving group such as halogen, -O-phenyl or
0-C,.s-alkyl, and R’is -(CHy)y-5-0r 6 membered non aromatic heterocycle, optionally
substituted by one or more substituents, selected from the group consisting of C;.-alkyl or ~NR;,
or is cycloalkyl, optionally substituted by hydroxy or C, s-alkyl, or is
7-oxa-bicyclo[2.2.1]hept-2-yl;
and if desired, converting the compounds obtained into pharmaceuticaiiy acceptable acid

addition salts.

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

claimed in claim 6 or by an equivalent method.

9. A medicament containing one or more compounds as claimed in any cne of claims 1 to 6

and pharmaceutically acceptable excipients.

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

adenosine receptor.



S, N/R3 Olc wherein R and R are as defined above, L is a leaving
group such as halogen, -O-phenyl or O-ClI-6-alkyl, and R3 is -(CH2)"-5-or
6 membered non aromatic heterocycle, optionally substituted by one or
more substituents, selected from th&*group consisting of Cl-6-alkyl or
-NR2, or is cycloalkyl, optionally substituted by hydrozy or Cl-6-alkyl, or is
7-oxa-bicyclo[2.2.1]hept-2-yl; and if desired, converting the compounds
obtaliteduictofpharmaceutidalbnaceepiableaacid radditiomn saitsn 8fure of
corr SRIRAHATHAGRQLINGLRARINGE ALARINS 1106 WIRIEYSHR SRS A, receptor.
process as claimed in claim 6 or by an equwalent met od
medicament containing one or more compounds as claimed in any one of
claims 1 to 6 and pharmaceutically acceptable excipients. 10. A
medicament according to claim 9 for the treatment of diseases related to
the adenosine receptor. -yo- 11. The use of a compound in any one of
claims 1 to 6 for the manufacture of corresponding medicaments for the
treatment of diseases related to the adenosine A2A receptor.



