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2-1 M DAZO- BENZOTHI AZOLES AS ADENGCSI NE RECEPTOR LI GANDS

wab@4itomssht i on relates to 2-i m dazo- benzot hi azPCBEPZIN4/004843

general formula O fll:\R2 R wherein R is phenyl or
a N and/or O contai ning heterolcycl e; 5 R is an

i mdazol or an annulated im dazol sel ected fromthe
group consi sting of N3 R5 NI %~N N4+ N6 Na) H

b) R /N N-R7

phenyl3 Iﬁﬂé%‘?ﬁ‘ﬁ&?%ﬂﬁé 32%8 2% i)]a ac}&lg)%( 1in g@&‘?ﬂ 9%%%?8
[b] thiophen-3-yl, 10 3- nethyl benzo[b]thlophen 2-yl,
t hi ophen- 2-yl, t hi ophen-3-yl or thiophen-2-yl-nethyl,
R4 is hydrogen,- (CH2)nO -lower al kyl or |ower alKkyl;
R5 is hydrogen, |ower alkyl, hal ogen, norpholinyl,
TR nRentid RBkdsdb DYiknid 2Lh@RGhiYoles hidalfRhuby
hydroxy, or is pyrrolidin-1-yl; 15 i s hydrogen,
benzyl or -(CH2)nG | ower_akkyl, WO 2004/101558

PCT/ EP2004/ 004843 -2 ® is hydr ogen, -C(O) O | ower

al kyl, -C(O -C6H4- hal ogen, -C(O) -C6H4-1ower al kyl,
-C(O-1ower alkyl, - 3l oal kyl, -C(O-NR R",
-C(O-(CH2)" O ower N ) 2- 1 ower al kyl ,
-(CH2),, O |l ower al k 5Q -pyridin-4-yl, whi ch ring
maybe substituted by |[ower al kyl, halogen | oner al kyl
or by pyrrol-l-yl-methgl, or is 5 -(CI—IZ)E] C(O-NR R';
R/ R' are independently from each ot herhydrogen,

| ower al kyl or

wherein

R' isphenyl or a N and/or O containing heterocycle;

R?  is an imidazol or an annulated imidazol, selected from the group consisting of

N N N
N 4 /4 D 5
—</N}R3 —<I}l l :I —<ITI [ N/ R
) H p K Lo R

<40 <O

d) H or e)

R®  is hydrogen, phenyl, 2,3-dihydro-benzo|1,4]dioxin-6-yl, benzo[b]thiophen-3-yl,
3-methyl-benzo[b]thiophen-2-yl, thiophen-2-yl, thiophen-3-yl or
thiophen-2-yl-methyl,

R* s hydrogen,-(CH;),O-lower alkyl or lower alkyl;

R’  is hydrogen, lower alkyl, halogen, morpholinyl, -NR'R”, piperidinyl, optionally
substituted by hydroxy, or is pyrrolidin-1-yl;

RS  is hydrogen, benzyl or -(CH,),O-lower alkyl,



-(CH2)ri tetrahydropyran-4-y1, Xis -CH2-, -NR'"'- or
-0-; ICis hydrogen, -C(O-lower alkyl, -C(0)O0-Iower

W@Rkdoyh191558( O - C6HACH3, or benzyl; 10 n is | OPCREPRN4004843
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to pharnmaceutically acceptable acid addition salts
thereof. It has surpri Si ngly been found that the

?@np% §%§ %@Fﬁ épfﬂz?les b)a(li§—14-l§ﬂ@g'éﬁsi(f(@)[@&ﬁﬂb%r alkyl,

O i ooy S el e R IR G- GH)O-lowes iy,
speci§icn,t&kdr aﬂéﬂ f.6CE, )@ d6weailisy, me)@s;ham i3, wifich ring may be

e R 3RS LT g et o

st ruc@@[ﬁgLJQ(oarNiR’rRE’t abolically to the bioactive
nucl eoti des adenosi ne triphosphate (ATP), adenosine

%Eﬁgsﬁh ata%gs s ﬁoﬁga{eﬁ%m? h??fb%@ﬁ‘ %J}Qfﬂgut?y% (gfLWP) and

nop ospha e
bi och&BlDaltetnadtydydpyramé-yvhgent S- adenosyl - L- et hi one
(SAM; and structurally to the 20 coenzynes NAD, FAD

qﬂd qgwﬁ?mﬁg=>’a%@ RNA. Toget her adenosi ne and

ese at ed corrpounds are inportant in the

Rt HonABnc A B er G CEISAET SIS et e Dens

activities. The receptores for adenosi ne have been
ol assifbed; as A, A2A, A2B and A3 receptors,
beI ongi ng to the famly of G protein-coupled

getg po [ Snhade tlea\f ta!:c% taBle m&&&%&@&&%@pt ors by

ne ini |gna transducti on nechani sm
These nmechani snms are endent on th
assodit haswrigngy bpa fo 5 Hlaéfhetq?eﬂpé’aléﬁﬁgf gﬁﬁgff’é’a“krl are
qggh ¥8Se rd Opgg&dgla33|cally characterised by the
a ate cyclase ef fect or systen1 which utilises

CAI\/P as a second.ness The
coupl BENFIR n@cﬂﬁar 6% aeW)Rig range, OE PPysml%g 14y fg’r%gtl%ﬁgw ﬁ{tgi“actmg with
%@aﬂﬁe gelt urbrceewepase Thapatehtial IoﬁademAmpe resplioss asw’hﬂlg fargets was

f {afg%gAé aréigff g%g sC esis FPHEE Ko Bgtrﬁﬁupﬂﬁtaﬁﬂ RSetWlically to the

chiohativa muc]AMPd¢8@\dem<§1nel ttlph@SPklﬂ@MTg hggm%@e@&gf&ggﬁg Z@D P),
SX%E]%HPE %nlé?ﬁgﬁtﬁm%ﬁQ?clﬁfadeﬂmﬂ@hb[ﬂﬁﬁ hte &IKMP), o the

I on

Thechnieg "2GbkH0A S8 CTEPIOOATODAER SAMS SBTSEyparaly o the

e%‘%ﬁthég NTRDt pADE aslda;%s@@ham o tWIRNIA arteptlentdenoyiok asdthese
a SO I mul at

c Kt B a"ﬁ?]ElF%OI %%?egélg élg)trr]xg f%zaé]gégé%gto?%eﬂular

agietfhblivasindlio ﬂ&dnbdxdmnmaoﬁ diffiresipeotrebnef caisyrem activities.
human, rat, dog, chick, bovine, guinea-pig) with

90- 95@‘113 e “et%g«% ’&bxdfdlhb&ﬂe ﬁa(xgggeﬁ Nssifed TRATTAL] 805 and A; receptors,

Specl receptor anlno acl, S

c bdoeging tothedamilyef Groapteimenrpted r@EﬁPﬁ@é Aty aHEeRy %Q%ﬂne

Th&E HRR TP&RAbARe (BEAeAMMADIAdb sl oS ahBRE Theseafechanisms are
dependent on the receptor associated G protein. Each of the adenosine receptor subtyps
has been classically characterised by the adenylate cyclase effector system, which utilises
cAMP as a second messenger. The A; and A; receptors, coupled with G; proteins inhibit
adenylate cyclase, leading to a decrease in cellular cAMP levels, while Ayp and Az
receptors couple to G; proteins and activate adenylate cyclase, leading to an increase in
cellular cCAMP levels. It is known that the A, receptor system include the activation of

phospholipase C and modulation of both potassium and calcium ion channels. The A;



human and nmouse wi th 45% honol ogy of human A2B with
human Al and A2A receptors. The A3 receptor (317-320

w@priono0mss ds) was cl oned from human, rat, dog, PCHBRI0D4/004843

10

15

20

25

30

35

and sheep. 10 The Al and A2A rgceptor subtypes are
proposed to play conplenentary roles in adenosine's

ul atio SidN8lso WithElatess a
ﬁg{gfg%oﬂ cé]dlﬁ%%t&l?s a%%& E%B%Q-P%&éng Q'st}gom t ﬁ% cell and
@hbs;vhbhpale@artdzﬁoaﬂéwa\mt@c&ﬂ@ MH‘S‘F}W@nF ceptors to
decrease the oxygen demand (Al) or increase the

0XY 061 Y RReHtok ASA- 3 iSO aElemisaﬂ@eﬁffﬁ)rh ahmmespocﬁes (canine,

energy S g mand Wit hin {
A S R NYE T e ST
%Yﬁhfn@@irﬁsp%&ﬁég GhetAQs fdcsﬁue(@ﬁwalﬂ@rrpnoagds) was|cloped from canine,

nst darra e.cau e ) fomed £
oy BERAn GBS GDIE AT TivBty T (S SEa D2 oft B9 v cloned fom

&Lﬂlermlsandenbssemlévﬁ% .hnglom@ébu@@n @mthm gy receptors.
VRRIB NS h O on e Eomeivan e racddgy kdbpit and

Eﬁftﬁﬁ kéf@?ﬁ%@a novvn tEat t he binding of the

a;hearo5| ne receptor agoni st to 20 nmast cells expressing

the rat A3 receptor resulted in increased inositol

tri phgsphalig BRdeceptol Eutpdds dtapropaiedita piay complementary roles in

concentrati o I,ch ot ent hate duct of
AsEPRIROHI S at1fnﬁ$? 6}( RP\%Y:II c{%g?gg}xe g:ﬁg&goohc product o

ABTP fiffde fropl ey gelhariddats llonth’Ed agtwatﬁgad@gpﬂﬁgch%ptors to decrease the
e aCk and er gﬁ(’l‘@@té'h%tdtéth b lance of
a‘i”%’@e‘b do?ﬁ;‘gﬁf {0 a&rtgggssjs& g?ﬁgﬁ A Aé\ ortance e - h

t &er@osupphiu Herbamtrwighiny bt BUF R er?é@ﬁlaw 51y F‘H&“ease e
n%raXu atscﬁgl%lﬁabféf )ﬁggéﬁsﬂoq QU 5 to PGt cell$painsodarhyge caused by a

centr I nhi bi_t or

f
e otermAme e oY ERs B1E Pﬁﬁedwgg%tﬁﬁh@ﬁgl St o %ﬁg"éeﬁous

hyROXkide id S@@%@iﬂg AaRBge &@iZUEasnaskoeses hypoxia, 1schaem1a, hypotension
neurotransmtters are ultimtely responsible for

nend sfizvdedei@at i on and neural death, whi ch causes

brain danmage or death of the indivi dual
aden0$hftﬁepﬂlorag0fsll®bwmﬂmt¢h€ pinding af e &?ﬁ??ﬂﬁF reggptor agonist to
nhi bi eff 8 f %'ré@ﬁlt@@ﬁﬁ h@&ﬁ@ﬁ@lﬁ&ﬂbl?tnphosphate and
u%ﬁ?eh RI&UT é&bg{agéﬁ ?%g&:%gnt s A gf]os ine.has been . .
pﬁmﬁdaa&lamnm@d@@éﬁﬂ@g%& hpRstierpaleAntipgR fduce

1{1}5@19}{ nﬁhﬁ&&@lﬁréf@ﬂee@% A, fréepioppldys atyle m[emedmslng asthmatic

neuronal firi ng. Adenosine agonists
thétaéfs@né Oﬁ@}@ﬁefﬁé?éﬂsp%s%ml epi l eptic agents.
Adenosi ne antagonists stinulate the activity of the
CNS amie!aaé&ﬁe @rawemet@mmﬁbe pobsessiagsglelony inppipnce in the
enhancers. ctlve ¥8 of physiological brain
oediint o BOESHRY BeRn b AL ASRRLES IR ol physl

e treat of* vari ous ¢ Jease
f quAEicH by ﬂeﬂiﬁnng eentlfabmhéu'@ﬁfpef@ectsnAmnzqq@qsp(g} neurgfrapspuigter relea

a are,_ usefu PésSThMWO tr itt e
SOGI D EEER R L BERPAOIEaR! vt Agants hm o
2 tmatrly spargie for SewhasgRerE TR P 608l GF s ich cas

from r‘r%t%%&‘ relih Y RRRhAKidube THE Bédrdsian &, apormisth athech m1m1c the central

Lgﬁmm@g; ef%e%ttsl o\/flazleno%ﬂl% maynd?ler%%lo%g El Xsefu%rs %X&roprotectlve 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 stimulate
the activity of the CNS and have proven to be effective as cognition enhancers. Selective
Ag,- antagonists have therapeutic potential in the treatment of various forms of

dementia, for example in Alzheimer’s disease and are useful as neuroprotective agents.



synptons. The central activities of adenosine are also
inplicated in the nol ecular nmechani smunderlying

w@ewatldids8 hypnosi s, schi zophreni a, anxi ety, pBCTIEP2004/004843
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respiration, 5 depression and _substance abuse. Drugs
acting at adenosi ne receptors therefore have

g‘&ﬁ?ﬁgs%?euki Crec%tt%it%opﬂﬁ_iﬁlﬁgﬁttflé’ﬁ:‘ﬁeaséﬁ’f%p@mﬁﬂ fax@RkStral synaptic

| psych%i[ , anxiolytics, analgesics, .respiratory .
surminilapmstimalateripsaRpipraciai and soRIeTHEY IRpB S8R gpian
E@lﬁgtotrﬁ@ ?‘hg_@?{tragﬁctﬁ@g@ of Qdeﬁ’&gﬁ_hé o aﬂkbfihqﬂitellted %n the molecular

per-activjty dispr.der). i nportant. rol e, for. .
Ao G S REETY Ry SRy - Bipygespireton,
GapebsOeH 2 e aibisiacagent. Drugyatisg of adendsige nweptosdbesiirabave
increase in response.to i sGgh j Xi and
eSS sl GE RIS PRI, MG SRR s
(apuigesindiespiortongrimulademubintdeprgssants: and Hgs mexpe used in the

otent:al ' it gentsdisddenosi ne
&rﬁe&gméétgosf%l?%gg%@%?egﬁIr%{%gﬂ fuﬁ}itlison,ﬂi ncl udi ng
renin release, glonerular filtration rate and. renal
bl ood\if imemertans sel6 fRfdenapedn thefeadigkissat WaePLliar2 15
ahbigehRiRtivasenegiends ohadegdpoteadenabinamar@sain response to ischaemia
protective ents, Fur

t hernore, ad [ Or -
e BRpSEOST S b g UBrE T THe FHENRS il pr&pRARbning)
asd dnidssin @ agbrasthehus dbvep@ential aspoliepstectiandgdants- t he
treanent of diabetes nellitus and obesity. Numerous
docu ts descrq t ae inNelease,
Fecort Do Bdudes SRR I ERER, Bl ok case
Bilomegdari fdtrgtivkeriteansbrendidandsiow; Cagnp ’8‘)7},’“ gRfagonise the renal
?Aﬂ%%"fl Q%@?ﬁ}'\n%}_fg gB*)@:htimﬁ frsl pivteBive 4deRBB Furth@iofd, Adenosine A;

(FHe AZB@tagsllig%_rgaz%f’ usgr I inﬁygg‘_cr_e%fsﬁie%t of] éstlllvrrbxg 'an&:g&l@r allergic
( sesht and 26the 133menf diabelde thell@neand ofsB99) , 42,
706-721, J. Med. Chem, (1996), 39, 1164-1171, Arch.

Phar Med. em, 332, .39: - tors, fi
Physi oPmerYF ,chﬁlﬂré%%ilg?P%égb%ﬁgg&%wlﬁ%ﬁynna%gﬁsrﬁl Ta, o
Asseipl Phrfolierhg p8Biatis?s- 381, (2000). 30 Objects of
the present invention are the conmpounds of fornula I

per Sﬁiooléﬁﬁl(i:é;%?\/Ié:gicinﬂmi%li%@%@qfl@@[61-9—641', and their

phar nace _ accept abl e 'sal t 0 manuf act ur e
of neBlooagmin & I\X‘%ﬁiCIIlﬂ@hleF’é%’EYw@r{tls%g)’ z‘?%s"glg)ses, rel at ed
to the \adeeesing1488)r €6 egssor’4ss hei r - manuf act ure,
medi canent s_base nd in accordance with the
inven{-il\é?f{-g’&m'w(ﬁ%%&%rg%@%&h as well as the use of
conpoyned. thehor (1998, 41, RiR6thid3cont rol or 35 prevention
of il S bas n ) ul ati on of the adenosi ne
syst eﬁﬁg@?ﬁxeg@ @\%9930%2517 %?%38 PCT/ EP2004/ 004843

]. Med. Chem., (1996), 39, 1164-1171,

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

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

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

Objects of the present invention are the compounds of formula I per se, the use of
compounds of formula I and their pharmaceutically acceptable salts for the manufacture
of medicaments for the treatment of diseases, related to the adenosine A, receptor, their
manufacture, medicaments based on a compound in accordance with the invention and
their production as well as the use of compounds of formula I in the control or

prevention of illnesses based on the modulation of the adenosine system, such as



-5 Al zheimer' s di sease, Parkinson's disease,
Hunti ngton's di sease, neuroprotection, schizophrenia,

W@rooisa0nss8 pai n, respiration deficits, depressiPCI/EP2004004843
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addi ction, such as anphetam ne;_cocai ne, opioids,

et hanol, nicotine, cannabinoids, or against asthm,
qf&'l%lfeﬁrgl—:r@s 51'?%98 B B3 nsoRYRREh &, Huﬁﬁﬂ@t@ﬂ"s AisedR| FHrSprdfdtion,
substance abuse. Furthernore, 5 conpounds of the .
prlEseptrenipasiatp pairayeseir et dafics dspreation d5us #fetjoe, such as
ra%#pq{é@a%iifz, co@ltht RN GRY %Hﬁﬁol, ARbHARIchEPbifsids, or against asthma,

ant’ convul'sants ‘and cardi aprotective agents for
dilsrgictesponsesubypaxda, issheminyseiapreaing subsienssabasrd Frdhgrmore,
failure, j i i i &wlgl S
{Phlpihes T8 Eptn ot ooy £ by, pegdaton
taneipAR Aotiec epiapileptinst angisanwilsantsaadicgidispratetiviagents for disorders
i ncl ude _dj sor . . ] fions ;
R S R e
dicsedsece with thei prestepinrestionaard e, ddiich basgpgghe Aza receptor

addi cti gn, .neur opr.qgt. i i ' ' @, f
e T
deanipistha teatmerdbe greventimbf Alzlmimpr sdistres certtinidapighsiya disorders,

oup ,copt ai ni ng_f : r
e SRRy brof i ol Ep BAERERPHSBLORT el READKD,
i -butyl, 2-butyl, t-butyl and the like. Preferred
| ower Asiidest hefen, ghoteps "brveer gikgll denaies hisaturated sgraighrpr branched-
atoms., The term.". p
CQPB%§§ﬁﬁ%O@%%ﬁ%@ﬁ%%kgg#ﬁ¥%8C%%gﬂ%ﬁﬁggf ongg?%ﬁgmﬂﬁleﬂnm

ppiebet; isegrapyk et tidy 1-bytyb dpbuts, thetybardoy like. Fheferred fawer alkyl
"hal ogen" denot.gs, chl orin iodine, fluorine and
b?@ﬁ?gg?g¥ﬂgmﬁg§h%“gﬁﬁéPngFE%&y" denotes a group

wherein the al kyl residues is as defined 20 above,

and wihetering cpdloakiedendtes aaatuoxtipd earbaxBingrquiRe coRtaing\p — 7

and{or 0O coRptainin a group

ct P%?Pﬂg“gﬁ”dﬁ%Fpﬁgﬁ%@§?§%%F%ES?§?ﬁ I} pi per azi nyl

or tetrahydropyran-2, 3 or 4-yl. The term "annul ated

i m daZh¢ ternid'halogen alenviss ndntiae éetline flapsiag endbrapideei n

one cycle ist the imdazole ring and the annul at ed

group-{ s.an | SvSheki L BiGh, 1108 ddefined
Lot AT pE KA ATty DAk R TRFAF plrBh e SN

anloovat arel whixh @rattehetviarembeyged atonhg, optional |y

contai ning a heteroatom such as O or N. Preferred are

the fol geg}é\g ‘_"}g ?13@@9 g"%o%‘?aégiz. ‘Et?‘rl;%gd_cza'e denotes a group consisting of

benzi m ' ] pyri di ne,
2 n{odpBoleyT-pipeidiatlyriperaisfzs teti dardesipypany §)3, or-yL.
(3,4,6,7-tetrahydro-pyrano [3,4-d] imdazole or

t4’ S, 7'1%'ﬁ'ie%hf ’%%%Ma@éq imida20 defoRs dkwa aRRiRr&t Ndterodflel Rerein one

erm "phar naceuticall'y acceptabl e acid additLon,saItg" )
erpdastthesmidagolgirirg andribe spnvilatedgioup AgTOREr F; MeH gred ring,

> i T n s 2By 36N or S oM e o ¥over
membered ring, optionally containing a heteroatom, such as O or N. Preferred are the
following annulated imidazoles: benzimidazol-2-yl, 2-imidazo[4,5-b]pyridine, 2-(4,5,6,7-
tetrahydro _benzoimidazol-2-y1), 2-(34,6,7-tetrahydro-pyrano[3,4-d]imidazole or
4,5,7,8-tetrahydro-imidazo[4,5-d]azepin-6-yl.

The term "pharmaceutically acceptable acid addition salts" embraces salts with

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,



phosphoric acid, citric acid, formc acid, fumaric
acid, maleic acid, acetic acid, succinic acid,

W@ 2008401568 aci d, net hane-sul fonic acid, PCT/EP2004/004843
p-tol uenesul fonic acid and the dike. The follow ng
conmpounds are enconpassed by the present formula l: O

N . H.la. S | icReid, sxeblc BtiRasuccinic
RO RECrip i R A e R R gl n
Rtid; taRariamdd, Xnétharee- sl fonidrsich pdelepeméaniteridand BA1ke: o
Preferred conmpounds of the present application are

conp Q?cﬁlogvf'%% Ol @ ds ar R E £IpAssEY by the preYeRORIrindld I:

Furt her "pre red are conmpounds of formula la, for

exanpl e the foll ow ng WO 2004/ 101558 PCT/ EP2004/ 004843

-7- conpounds: 2- (1H pnfdazol-2-yl) -4-nmethoxy-

7- nmor phol i n-4-yl - benzotjhi azol e, 2-(1H i m dazol -2-yl)

- 4- met hoxy- 7- phenyl - hefrzot-h S

4- met hoxy- 7- nor phol i w

(4- phenyl - 1H i m dazol >249T6 bendGt hi azol e, 5

2-[4- (2, 3-di hydr o- benzqf 1, 4] di oxi n- 6-yl }@ 1Hi ni dazol - 2
-yl ]-4-met hoxy-7-nmor phol i n- 4-yl -benzot hi azol e,

2- (5-benzo [b]
thiophen-S-yI-lFLinidaéQL-Z-yI)-4-nethoxy-7-nnrpho|in-
4-yl -

R F‘z“ Ib
5

o~
N N A
N 7 R®
— L
S I’Tl N

R r® ic

o
N /N
\>__<
s N .

H
R! Id
o
N N ,
N>— | N—R
S N
1 H le
R

wherein R! — R” and X have the above described definition.

.ol
10 Preferred compounds of the present application are compounds of formula I, wherein R

is morpholinyl. |
Further preferred are compounds of formula Ia, for example the following



benzot hi azol e,
4- met hoxy- 7- nor phol i n-4-yl - 2- (4-t hi ophen-2-yl -1H i m da

wQ 0420859 - benzot hi azol e, 10 PCT/EP2004/004843
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4- met hoxy- 7- nor phol i n- 4-yl - 2- (471 hi ophen-3-yl - 1Hi m da
zol - 2- yI) benzot hi azol e or
%ﬂgﬁh -7-norphol i n-4-yl - 2-

ophen- 2-yl met hyl - 1Hi mi_dazol -2-yl) -
Beﬂibumi@zdr%yﬁﬁr@ﬁﬁwrxéﬂ @P@}@gﬁp%ﬁﬁbéZBth?ZB}enul a b,
f?{l%ﬂ%&@l 2- W ﬁfeﬂ@%f}’g ey beydiiazole,
élngégﬂ?%%g%@rrnﬂs 11151-;7?2)( hée"n)qeltl-? Ydazol- —yﬁ fb% k&hﬂfzglle,' b
%~ [mtilmmwar&-bem 1) di bt eyl -0 Hringidazsl-22y1{ 4y mathesy-pHaprpholin-
‘g 4@%% gfnzpthlazole Further preferred are
cﬁlp BP*tormula Ic, for exarrplethefollow{]
cb(fpbemmbéb] thiophen-3-yl-1H- imidazol-2-yl)-4-methoxy-7-morpholi in-4-yl-

%é Egﬁxy 7- nor phol i n-4-yl - benzot hi azol - 2-yl) - 5- et
|n1dazo [4, 5- b]py | di ne,

Sl st DA beliny 2 ONOHER 2 iarelch H) dgpporhiseole

YA Jeplbadydy %ﬁﬁ?h&lfh Byl- bl(mytmc@hem @3- 1thmidazd-2-y1)-benzothiazole or
- met hoxynet h

(‘h'mﬁé}tl??ﬁfle R%%Hhéﬂ’ -G DicrhenZotmedl |1Hzlm’1d§1Z°132rZD
| BargadRadote. 5- b] pyri di ne, 3 -net hoxynet hyl -
(4 nmet ho) cy- 7- nor phol i n-4-yl - benzot hi azol - 2 yl) -

2_ ?Zr c?flﬁrg?& ar.; coélle)th %&ffg}rgﬁlggléﬁglg%}%@aﬂh@ 'f&i)vs)zn% compounds
phﬂiﬂHHbaLZVﬂmléuoﬂ-ﬁrﬂhé-gnfthoy-7gl]lor@ phigid i enzothiaZzole or
AL el drphdlinyb-ybeazmtthibzole.
B gD S st
ridine
2y( 4- ﬁ’étth%mgrﬁfrfrﬁé arsoPRevRds o formula TRy fay grempls fhe fallowing

rQ&ﬁngnégyl 3H i mi dazo[ 4,5- b] pyridine,
[ 2- -nethoxy-?-nnrpholin 4-yl - benzot hi azol -2-yl)-3H

id 4,5-b i di n- ;
e e T R e R e Rl o S g
niblieszadihe, 5- b] pyri di n- 5 yl] - 35 piperidin-4-ol or [2-
( ‘Zl, '}?@%Oﬁ()ﬁ Lad @hﬁ gﬂoﬁﬂ 4%8&%@& azopl2-R)-$H) irdidedafit. 8-

- nmethyl- (tetrahydro
ﬁ&pﬂﬂhﬂ%ylnethyl) -am ne. WD 2004/ 101558
PGT?EER)?ﬂﬁQQ&§ﬂ§ﬂni§ Avehiy-prabeghokid-aylebaanthtazotia-y)-3H-

ormu for ‘exanple the follow ng conpound
imidazo[4 5—bﬁpyr1d1ne, P g nmpounds:

3-methoxymethyl-2-(4-methoxy-7-morpholin-4- -yl-benzothiazol-2-y1)-5-morpholin-4-
yl-3H-imidazo[4,5-b]pyridine,

2-(4-methoxy-7-morpholin-4-yl- benzothiazol-z-yl)—5—morpholin—4—yl—3H-imidazo[4,5-
b]pyridine,

3-methoxymethyl-2-(4-methoxy-7 _morpholin-4-yl-benzothiazol-2-y1)-5-pyrrolidin-1-
yl-3H-imidazo[4,5-b]pyridine,

2-(4-methoxy-7-morpholin-4-yl-b enzothiazol-2-y1)-5-pyrrolidin-1-yl-3H-imidazo[4,5-
b]pyridine,

[2-(4-methoxy-7-morpholin-4-yl-b enzothiazol-2-y1)-3H-imidazo[4,5-b] pyridin-5-yl]-
dimethyl-amine,

1-[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1) -3H-imidazo{4,5-b]pyridin-5-yl]-
piperidin-4-ol or

[2-(4-methoxy-7-morpholin-4-yl-b enzothiazol-2-y1)-3H-imidazo[4,5-b]pyridin-5-yl]-
methyl-(tetrahydro-pyran-4-ylmethyl)-amine.



4- et hoxy- 7- nor phol i n-4-yl -2-(4, 5,6, 7-tetrahydro- 1H be
nzoi m dazol - 2-yl ) - benzot hi azole, 5

wQ@2qp4Amsshoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2- pCI/EB044/@4843
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, 7-tetrahydro-pyrano[ 3,4- d] irgdazole, 2-
(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl) -

3,4,6, Tehehtahned L uhdé of formula 1d, for example the followi
c] pyri di ne-5-carboxyl i c&l)gczzpfbd tert- brlljlt ya| ester, ple the following

gogﬁfn‘t@d&‘lg) gy 7- nor phol i n-4-yl -benzot hi azol -2-yl ) -4, 5,

ﬁsﬂjﬁ@gfﬂrf %r%gjgp%o%m 4- }T 2- ?/f 5, 6[7 tetrahy;l'd(%o 1]H %anmmld%Zol 2-y1)-

ﬂ;@nioélhllgﬁdlgoxy 7-nmor phol i n-4-yl -benzot hi azol -2-yl)-1, 4,

y o(-4T’61F ?%g;%%dgé% ILen’ZO’chla%]ol Ex{) 94% 75te¥1jailydro -pyrano(3,4-

[dalm(udam hoxy- 7- mor phol i n-4-yl - benzot hi azol - 2-yl)-1, 4,

% (iR AP HOAOR P L o £ Y By Mo 03RRAL 0 4,5-

2] fytidime-Rexsporylimmcphistt-Pntl gpterbenzot hi azol - 2-yl ) -1, 4, 6

27 4t frlef w&&okéﬂ&ﬁ%@% barzoEhI-2Ai 18,5, T esthbyddol [H-imidazo[4,5-
este Furth

er preferred are conpounds of
fca)pmdlaa drochloridganpl e the fol | owing conpounds: 2-

([4- (qexhe%yy 7= IﬁBfghthJMI%emheth&lmbﬁyl)a]w,b 72tetrhydro-imidazo[4,5-
zé qu li B%( 1H-|mdazo[4 - 20 d]

Byt =%yl hangmey tert - butyl ester,
(14fzre4 h&xb{oﬂf mnroppﬂm11nn44zl btnz@énz@dﬂmgl}é;él,ﬁﬂﬁ@ahyd@ ignigazo(4,5-
j? % xahyd, glazo [4,5- d] azepine hydrochlori de,
(% Y1U8ro? hen

(M{Mdhw 7mesp Lyl helgqoﬂg@}p}-@tﬂp A 7-§et§ﬂhydro -imidazo[4,5-
ﬁg?ﬁj&mg 5~ 5a%6)§ﬁ¥9€18)eth%ﬁs’cém dazo [4,5-d] azepin-6-yl]

anone,
[2° (4- met oy éfé}frma{}tewm Mhddasfiigenils &2 6dr-e& the fyll
8 Lol .ﬂgﬁreé%r - im dazoﬁf4 5-d] azepla‘fl gy?l]y!)lp)& ¢ fallowing

(7§ (g}erlge?tgg)gy;\mrggglﬁrlwl yl r‘pie glafcio%{;% gg éf‘%a}ézdr? ]’lH Stmidazo[4,5-
Q]'atz 1M13—i6|;]@¥ RNLid ’ébrtl—butyldrestelr,
oxy -4- -
72ggltrg§ a%orfEBfrg—?yl{g%a%ozﬁé}[ai@g{lg]? 12%2%9'8 ﬁe}ééh%drgqﬁndazo [4,5-
d}aZe hahydmthlpndman- 1-one, cycl opropyl -

[ %Jgh[-lg ﬂ N 3—(%“,—_@9@18%& i ifhohﬁmzﬂtmég@lhgzgr ¥Iy))-455,8-
) tmstaﬂladlwﬂbH 1m1dazo[4 5-d] azepm-bf—yl'] ethasane 6-yl ]

29([ i _
e B Y g o Saewkdydro-tH

azr@piaﬁ@e Aep- éb?%&}ﬁrﬁlz HRPYi net hyl ani de, 35
£ fUﬁQ@%Mo y=7- morphohn -4-yl-benzothiazol-2-y1)-4,5,7,8-tetrahydro-1H-

R e R s S ST (R

-at ﬂlﬁ@’tlgﬂﬁhoxyﬂ -morpholin- 4—y1—benzoth1azol -2- yl) -4,5,7,8 étrahydro 1H-
imidazo[4,5-d]azepin-6-y1]-2,2-dimethyl-propan-1-one,
cyclopropyl-[2-(4-methoxy-7- -morpholin-4-yl-benzothiazol-2-y1)-4,5,7,8-tetrahydro-
1H-imidazo[4,5-d]azepin-6-yl]-methanone,
2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl1)-4,5,7,8- tetrahydro-1H- 1m1dazo[4 5-
d]azepine-6-carboxylic acid dimethylamide,
2-methoxy-1-[2-(4-methoxy-7-morpholin-4-yl-b enzothiazol-2-y1)-4,5,7,8-tetrahydro-
1H-imidazo[4,5-d]azepin-6-y1]-ethanone,
2—(4-methoxy-7~morpholin—4—yl-benzothiazol—2—y1)-4,5,7,8—tetrahydro—lH—imidazo[4,5-
d]azepine-6-carboxylic acid ethyl ester,



2- (4- et hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl)
-4,5,7,8-tetrahydro-1H1m dazo [4,5- d]
W@ 2@piloss6- car boxylic acid ethyl ester, WO 200B¢T/ORHHB004843
PCT/ EP2004/ 004843 -9 6- net hanesul f onyl - 2-
(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol -2-yl)-1,4,5,6
4 XBEWAN0¢4- e %P 7L tho Bt inaZ GPb i oiazol-2-71)-1,4,5,6,7,8-
g-r?%??r%?ho_éy- ?t %yA )-2-(4- rrefphoxy- 7-?m)r phol i n- 4-Yyl - benz
besabygrorimiderol4,.01d]3zeping of g
lreps a6 Ry-Ethiyt)az- 04 4n bh aklyez eir pisolin-Zyb bpn s mtol-2-y1)- 1,4,5,6,7,8-
0 oands '(c)if f[gr [r&)]I a % eand their pharmaceutically
%@%ﬁf Hhtredagy e -AgkR e prepared by methods known in
the art, for exanple, by processes described bel ow,

5 whi cAhpposestsesiromgds D%érra)ﬂaﬂ@adtthﬁgp}aaféf@ﬁﬁmﬁ?ﬂb’ gsFeptable salts
f : ntle, K3 FeSNGEEKQTAiBed below,
gglgon%%lg%édgﬂfy '}'?%?%%‘{1{5{08;}1 Lﬂﬁﬂ% B&Sﬁpesﬂrl\lﬁﬂg{ E§I%a wherein
RibighnproRSsesrcemsisgef i ned above, or b) cyclising a
compound of forrmula Ol-1 \4 O RNSNI15 R HIII
to a ¢ enpennsdcahpb@idaf farfuldN: ], , R3S N

/ =
0 N
HYW
N
H
S
1]

R

10 with K3FeCNg/KOH

to a compound of formula

N Nw
> FR
S N

H

R1 la

wherein R! and R are as defined above, or

b) cyclising a compound of formula

O/
N O O
N\ _>—R3
! i
15 R
to a compound of formula
s
O
3
N N R
T
S N
H

R la1



Hlal R WD 2004/101558 PCT/ EP2004/ 004843 -10 wherein

R1 and R3 are as descri bed above, or <c) reacting a
weospoursss of formula OHN NN S R4 IV Rl wPEI/EP2004/004843

K3FeCN6/ KOH 5 to a conpound of jpormula ONN S N'4 R

RIb wherein R and R4 are as defined above, or d)

gﬁ%ﬁyﬁﬁt LPRALORRRMBe@ibdRIsUl @ OL-1 N-N S N | b2
o to a conmpound of formula ONN S N RL CH3 |bl

wherein R1 is as descri bed above, or e) reacting a
conpeynd @i { armphindd f200dla 101558 PCT/ EP2004/ 004843
-11

/
® H "f/@
[jNYL'v
s R
W,
R1

with K3FeCNg/KOH

5 toacompound of formula

wherein R! and R* are as defined above, or

d) methylating a compound of formula

o
N N
<
R’ b2
10 to a compound of formula
o~
N N
-
Sy
R’ CH, Ib1

wherein R! is as described above, or

e) reacting a compound of formula



R OHNNI NH SV Rto a comound of formula O-

\ NNI \ RS SNNRHIC wherein RL and R5 are as
walemanitsesl above, or 5 f) reacting a conpound BET/EP2004/004843

formula O INND( \ G S NNiR-HIc2 wth a

conpound of forrmula NHR R' to a conpound of formula O

NNCR* S HNIlca R 10 wherein R_apd RR' are as

descri bed above, or g) _reacting/a-¢onpound of fornula

0 N~--~/N~0 S NNR |2 O%/101558

PCT/ EP2004/ 004843 -1 N

N
S H
\Y
R‘l
to a compound of formula
o~
N N RN 5
N\ 7/
— 1 Fr
S N N
L H Ic1
wherein R' and R® are as described above, or
5 f) reacting a compound of formula
o~
N N R
N\ 4
4 o
S N N
R’ H Ic2

with a compound of formula NHR'R”

to a compound of formula

N x /R'
N 4 N
@ ~ L e
H 1c3

10 wherein R! and R/R” are as described above, or

g) reacting a compound of formula

N A
N/
CEHNI/C'
H Ic2



with MOMCl /NaH to a conpound of formula Co N Cl

SN

Ri 1c4 Owhherein Rl is as described above, or 5 h)
w0 e@ailorsg a conpound of formula Go N---~/ N | PAT/EP2084/004843

NR Ic4d Owth a conmpound of-foarmula HRS to a
conmpound of formula G0 NNR5 S NNRIc5 OI0

whes RIoMBi/Nard RS are as descri bed above, or i)

reacting a conpound of formula Go N)-R5 S NNRIcH

Owth HC V\? 2004/ 101558 PCT/ EP2004/ 004843 -13-
I8 AsGERGUBE of BFAI% O
O/

N N

A\ 4

V¢ I}—CI
s N

N

icd
R’ (
O
/
wherein R} is as described above, or
5 h) reacting a compound of formula
O/
N N AN
N 4
— 1 J-o
S <N N
1 lcd
R O
s
with a compound of formula HR’
to a compound of formula
O/
N N AN 5
N 7
1 I+
S <N N
Icb
R1
O
/
10 wherein R and R® are as described above, or
i) reacting a compound of formula
O/
N N AN
N 5
< | R
S <N N
Icb
R1
o)
/

with HCI

to a



NNl a R SNNR Hlei wherein RL and R5 are as
descri bed above, or j) reacting a conpound of fornula

wWO2@4/108588 S N\H O O R 5 VI with HCL to a conphPCIEPIN4/004843

10

formula ONNA S NOR HIdljzswherein RL is as
descri bed above, or 1o k) reacting a conpound of

fi8LBhRo@hd oBror@uM N NS NHOOR Vi | wth
DMF/ BF3Et 20 to a conpound of formula WO 2004/ 101558
PCT/ EP2004/ 004843 - 14-/ Ol-1 NNN_ r : IC

@z»«;ms

ic1
wherein R! and R® are as described above, or
j) reacting a compound of formula
©: NH C}
Vi
with HCl
to a compound of formula
o
N\ /N
(L
& H ld1

wherein R is as described above, or

k) reacting a compound of formula

S NHQ K
R' ) Vi

with DME/BE;3*Et,0

to a compound of formula



SNRHpld2 wherein R is as described above, or 1)
reacting a conpound of formula 01-1 NNN_f CSNH
w@200d201558 Wi th HCL to a conpound of formula CNER2DE/@4843
N:DINHHId3 wherein R is asjgescribed above, or m
reacting a conmpound of formula O N, ORNOWVII S

H10 O with CH3COONEM to a conpound of forrmula WO
2004/ 101558 PCT/ EPZD04/ 004843 -15- Ol-1 N S HN R

DNro let O wherejig IS NS scri bed above, or n)
reacting a conpou Borgu
S N
R’ "

J N\(o

9] id2

<

wherein R! is as described above, or

1) reacting a compound of formula

o

N N

— | N\(O

S N
R H 0 Id2

5 with HCl
to a compound of formula

o~

ST

|
: NH

S N

&' H Id3

wherein R! is as described above, or
m) reacting a compound of formula

O/

s N
H N O\ﬁ il
R1
T

10

with CH;COONH,

to a compound of formula



NN SHNR-DNOlet O5 wth HC1 to a conmpound of
formula ON S HNRDNHIle2 wherein RL is as
walemanotsegl above, or if desired, converting theCT/EP2004/004843
conpounds obtained into pharnmacgutically acceptable
lo acid addition salts. The conmpounds of fornula I
maybe prepared in accordance with process variants a)
to n) and with thé&followi ng schenes 1 to 10. The
preparation of 42 speciNic exanples is further
described in rmreai D 2004/ 101558
PCT/ EP2004/ 004843 6-sSC 1 OHONCD OHN
O~ R3INH NH +a NDVW O XX RIXRO ONR3
Lawesson R N | K3F2CN6 N N 3 01776'%76 HKOH S H

o)

wherein R! is as described above, or

n) reacting a compound of formula

5 with HCI

to a compound of formula

le2

wherein R} is as described above, or

if desired, converting the compounds obtained into pharmaceutically acceptable

10 acid addition salts.

The compounds of formula I may be prepared in accordance with process variants a) to
n) and with the following schemes 1 to 10. The preparation of 42 specific examples is

further described in more detail.

15



R1 11 Rla wherein R and R3 are descri bed as above
and CDI is 1.1 -carbonyl-diimdazole. According to

w@elvere153§ to a suspension of a im dazol e- 2- caP@DEPI004004843

10

15

20

acid (X) is added 5 CDI (1.1'-cgybonyl-diimdazole)
and stirred at anbient tenperature for about 1 h. Then
the mxture is refluxed and ggl,eqd to anbient
tenperature. 2-Methoxy-5-norpholin-4- yl-phenylam ne
(for R = norpholinyl, IX) is added and the reaction

m xture is heated tgq reflux for about 16 h. /AfterN
wor kuf 1H i m dazol e- é car Qoxylic §c9'd 2- thox
the

Hy- vt - phen RéXI |s 0 tal

treated vvit sson PMfp reag

m xture is thetheated to reflux for1 about 22
h. The'obtgi ned 1H i m dazol & 2- car bot hi oi ¢ faci d

(2- nmet ho) cy- 5-nor phol i n-4-yl -phenyl)-anmide (I1) is

taken up in water and treated with KOH and potassi um
hexacyano ferrate to give 2-(1li+ o

i m dazol - 2-yl)-4- rr@t/h phol i n-4-yl - benz

(;ga? Dt hi azol
e (lawb@h R = nor ﬁ:ﬁy,l\) 15 2@':3&%62004/ O PS54E
PCH-ER200450 ch )

0484 0/ ~-40 N
NEt 3olber® O R S S-4 HaN~R SHY RS H H
"0 NHACF3COONH4 1N R3 160 C S N H Ial wheRei n Rl la

and R3 are as defi hed above. I n accordance with schene
2,

4REMORY arld Rbarp dedckibed aydbobe azdCDl azbl ecath wt-dimyjddzole.
5 acid (for R = norpholinyl, X1) and CDI

%ﬁd%{%&?%r}%/emedi t(l;n a ?%g{'ﬁ% bisa 1‘?&1 {o?éjZ %tarH' le'i@ acid (X) is added

or dbou en for e
ZGDﬁ @ d—kaI(DEHYlkﬂlemﬁlazCéQ)Waldéﬁ@ed nwn@@m SPIPGTARIGST Ol@out 1 h. Then

B SOt (fG}E‘Peﬂh&éc?MH/ clo%[@dr@ aﬁﬂﬁerﬁ@gﬁﬂeraﬁﬁie QtMefﬁdStg 5-orpholin-4-

%%ir;plhgrgf?@mng %g)rr éiglﬁgfp hnm def[i%% e reac 1or1]'1 mixture is heated to

MREMBObL Qb&ﬂbhbgﬂém@ﬂk@p Qkpirdidezs baxptbaxyhcadd (2-methoxy-5-
( ngr)égoizn t4h}|710 en}q arr}( clle &IS‘Ysl ()b’caunecfj Which is then treated with the Lawesson
reagent . The reaction mixture is then heated to reflux for about 22 h. The obtained 1H-
imidazole-2-carbothioic acid (2-methoxy-5-morpholin-4-yl-phenyl)-amide (II) is taken

up in water and treated with KOH and potassium hexacyano ferrate to give 2-(1H-
imidazol-2-yl)-4-methoxy-7-morpholin-4-yl-benzothiazole (Ia for R' = morpholinyl).



10 (I'1'l1) and anmoniumtriflouroacetate is nelted at
about 165 C for 60 mnutes to obtain

W@ 200et16u5%8/- 7- nor phol i n- 4-yl - 2- (4-t hi ophen- 2- y| PAHEPIUV L4843

5

10

15

zol -2-yl ) -benzothiazole (lal f¢f_R = norpholinyl and
R3 = thienyl). Schene 3 OHONCDI O HN NHa G. N I
+ DV 4 NO RAR RR- XIV R Igth&kh OHN K FeCN ~ N N
Lawesson R NN3, I / \i I 7 toluene SKOHS R4 R 1V
Rlb 15 WO 2004/ 101558 PCT/ EP2004/ 004843 - 18

wherei ©®R and R are as descri bed above. 4n accordance
with scheme 3, to a suspension of a COI‘IQeSpOI’]dI ng

tazbdl e- 2,9 car b@g{lmmpamd (X111 S ﬁddedd_‘,Db
MI ent—t—enqaer—a{—ape—xf—o t \} /< R
e ure g refl uxeg for about i n/ Afxer
cool i ng to anbi ent teﬁpﬁ\g%ji
nmet hox3R5 nor pholp- 4- Yl R;?I am ne (f I
nmor pholinyl, 1X) is added and the reaction mxture is

heated to ref | ex for about 16 h. After workup the
correspondi ng 1H benzoi@i/dazol e-2-carboxylic acid

(2-nmeth we lqolln4yl phenyl)-amde (XIV) is

obt ai ne@, wﬁaﬁ§| s’ theptakeNup i N ene and
treated wdjfrLawesson gnt \) q ction mxture is
heat ed to reflux for abg and er workup the
corresponding |0 1H benyoi m dazol & 2-canppthioic acid
( 2- met hoxy- 5- nor phol i n- 4Ryl - phenyl )-amide (1V) is

obt ai ned, vvhi ch is then taken up in water and treated
W th KCOH, pot asgﬁf jgexacyano ferrate at reflux
f@’he%b]&ta Rharegs defingldP9¥e correspondi ng 2- ( 1H
benzoi m dazol - 2-yl ) - 4- met hoxy- 7- mor phol i n-4-yl - benzot h
i 8z AdcBrddnbd with SethvereE?, 3anfetidxy-7-morpholin-4-yl-benzothiazole-2-carboxylic

acid (for R' = morpholinyl, XII) and CDI (1,1’-carbonyl-diimidazole) is stirred at room
temperature for about 1.5 hours. Then, for example, 2-amino-1-(2-thienyl)ethanone -
hydrochlorid (for R = thienyl) and triethylamine are added and stirring is continued

|
ab

over night at room temperature. Then a mixture of the obtained 4-methoxy-7-
morpholin-4-yl-benzothiazole-2-carboxylic acid (2-oxo0-2-thiophen-2-yl-ethyl)-amide
(I1I) and ammonium triflouroacetate is melted at about 165 ° C for 60 minutes to obtain
4-methoxy-7-morpholin-4-yl-2-(4-thiophen-2-yl-1H-imidazol-2-yl)-benzothiazole (Ial
for R! = morpholinyl and R? = thienyl).

Scheme 3
o~ o7 4 '\f/Q
W O, T Y
O R
1 XV
R’ X XHl R
o~ N o7
L R Mol K,FeCN N N
awesson R. NYLN 3 6 \: /: :@
> |
toluene S R* KOH S I}l4
1 ' R’ R



NN | _\\ NaH NN N Ml S NS R~ 1b2 R CH3 I bl 15
wherein RL is as described above. In case if R3is

whyanogesss a correspondi ng compound wher ei N R3PCHEP2004/004843
met hyl may be obtained by nmethyjation with Mel in the
presence of NaH in conventional manner. 20 25 30 35

M@&Qﬁ?&gl?ggdqgsa gg&gg@&g%g%sm -19 Scherme 4 NH2 N

~ NH2 OHNHOH XV XVI R5 S@IN
Ef@aq@gégvcewgthgchgpggst%@% c% a%o?%lglwqﬁ{pg @qzeimdazole -2-
WBEDBkylic RidaNUITR? 2ad€l @B gebairtdden aatbderr tethperature for about 1 h.
Then the mixture is refluxed for about 30 min. After cooling to ambient temperature, 2-
5 methoxy-5-morpholin-4-yl-phenylamine (for R' = morpholinyl, IX) is added and the
reaction mixture is heated to reflux for about 16 h. After workup the corresponding 1H-
benzoimidazole-2-carboxylic acid (2-methoxy-5-morpholin-4-yl-phenyl)-amide (XIV) is

obtained, which is then taken up in toluene and treated with Lawesson reagent. The

reaction mixture is heated to reflux for about 2 h and after workup the corresponding

10 1H-benzoimidazole-2-carbothioic acid (2-methoxy-5-morpholin-4-yl-phenyl)-amide
(IV) is obtained, which is then taken up in water and treated with KOH and potassium
hexacyano ferrate at reflux for about 24 h to obtain the corresponding 2-(1H-
benzoimidazol-2-yl)-4-methoxy-7-morpholin-4-yl-b enzothiazole (Ib).

Scheme 3a
o~ o~
N N N
¢ et 1
S ﬁ Mel S l}l
R R' CH

15 Ib2 s Ipt
wherein R' is as described above.

In case if R? is hydrogen, a corresponding compound wherein R® is methyl may be
obtained by methylation with Mel in the presence of NaH in conventional manner.

20

25

30

35



10

15

20

n accordance with schenme 4, a corresponding

2, 3-di am no-6-nethyl pyridine (R5 = nethyl, XV) and
w@bkopsbises aci d are heated at 150 C for about |PCT/EP204/004843
residue is suspended in chloroformand treated with
thionyl chloride for about 4h. After workup 2-

chl or onet hyl - 5- et hyl - 3H- i mgiazae s, 5-b ] pyridine
hydrochloride (XVIl) is obtained. 1o Then tri ethyl

am ne, su\{\urNgnd

2-chl metry| net hyl - Ddazo[ 4, 5- b] pyr |4i e
hydro@ﬁ@ are d| ssl‘é@ve in DMF and st%/red > \
anmbi ent tEenpeNdjure for aboow 2h. After coollng o

C, Mel is added apd stirring at ambient tenperature i's Xy
continued for 1 h. After workup the obtained product

is solved in ethanol and treated vvith 2- et hoxy- 5- 5
nor phol i n-4-yl - phenyl am ne (for = norpholinyl, for _=

16 h at refl ux. Upon cool i ng to@%&ﬁ)l ent tenperature

a pP@ipitate fo ich i Ped and g)r/redln
vacuo To Bbt aRi pondimge

5-met hyl - 3H i m dazgf 4 l5 b] psiri di ne 2- car bot

(2-met hoxy- 5-nor phol i A 4- yl - phen am de Whl

is dissolved in ethyl acetXfle, h 2to r

treated with HBr in AcCH and DI\/IS (Stirring t reflux
is continued for 2 h. Upon cooli ﬁg a preci plFt ation
formed, which is isolated and worked up to obtain

2- (4- met hoxy 20

7- myiBpHMSG- 4- y| - benzot hi azol - 2-yl ) -5-net hyl - 3H i nmi daz

Scherre500 < nl
SNN/ SNNR |

/IHC NNSNNIC

o[ 4, 5- EI pyrTdi ne (04' Rl= norpholinyl and RS =
t hyl ==l cl). WO 2§04/ 101558 PCT/ EP2004/ 004843 -20
N NHR J \> nj~ N R R

'U\)zm@ HBDO NNt |\ O HRS
v 5 R-\ RLO IC4 O

I \ \>-C Rs /

R’ lc1
wherein R! and R® are as described above.

In accordance with scheme 4, a corresponding 2,3-diamino-6-methyl pyridine R’ =
methyl, XV) and glycolic acid are heated at 150° C for about 1h. The residue is suspended
in chloroform and treated with thionyl chloride for about 4h. After workup 2-
chloromethyl-5-methyl-3H-imidazo[4,5-b] pyridine hydrochloride (XVII) is obtained.

Then triethyl amine, sulfur and 2-chloromethyl-5-methyl-3H-imidazo[4,5-b]pyridine
hydrochloride are dissolved in DMF and stirred at ambient temperature for about 2h.
After cooling to 0° C, Mel is added and stirring at ambient temperature is continued for 1
h. After workup the obtained product is solved in ethanol and treated with 2-methoxy-5-
morpholin-4-yl-phenylamine (for R' = morpholinyl, for 16 h at reflux. Upon cooling to
ambient temperature a precipitate formed, which is isolated and dried in vacuo to obtain
the corresponding 5-methyl-3H-imidazo[4,5-b]pyridine-2-carbothioic acid (2-methoxy-
5-morpholin-4-yl-phenyl)-amide (V), which is dissolved in ethyl acetate, heated to reflux
and treated with HBr in AcCOH and DMSO. Stirring at reflux is continued for 2 h. Upon
cooling a precipitation formed, which is isolated and worked up to obtain 2-(4-methoxy-
7-morpholin-4-yl-benzothiazol-2-yl)-5-methyl-3H-imidazo[4,5-b] pyridine (for R' =
morpholinyl and R® = methyl, Icl).



Ri 5 wherein RI, RS and R and R' are as descri bed
above and MOMC1 is nethoxynethylchloride. In

waemenosste with schene 5, PCT/EP2004/004843
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5-chl or o- 2- (4- met hoxy- 7- nor phol 4&- 4-yl - benzot hi azol -
2-yl)-3Himdazo[ 4, 5-b]pyridine (for R = norpholinyl,
Ic2) is dissolved in a corresponding anine in an
autocl ave and heated to abow,20@5C for 16 h. The
residue is 10 triturated in water whereupon the

pr eci pltate is isolated and worked up to obtain, for
exapDe ~

- rre[\lhoxyN7- r phol i n- 4-yl - benzot hi azol - 2-yl ) - 3H i
, -b/pylla‘ o 5-yl ] -di met hyl - am or R N _R
I ¢ her moONgIR'R" N\g——( | NQ
5- chTor 0°2- (4= metMoxy- 7- morphol i-n»4- yI- hi apol>g¢ R
i m dazo[ 4, 54d7] pyridine (for nor phol i nyl , Ic3

; T
Ic2) is dlssilved in dry DW and treateg 15 with NaH

at 0 C NaH rring at ambient tenperature for 1 h
MOMC1 and tetrabutyl ammoni um i odi de are added and the

reaCl/on mxture is stirred for abodt 16 h. The

nsion is worked up to obtain the ?\Iorreﬁlpon i ng
chtrer oN3- neN t hyl -1 25( 4- |\Rs
@ rot/ph |I| ﬂyl-—bea%othl W%yl)Ns @

d®zo [ A pyridine (Icd4), ch

di ssl1ved |n rphol ine (for R5 = mbrphol |r<) in an
ave andoheat edc4 0 about 20 150 C for 26 h. The
residue is triturated in water whereupon the
precipitate is worked up to obtain the rrespondi ng
3- net hoxynet hyl - 2- (4- met hoxy- 7- nor phol in- 4cyl WO
2004/ 101558 PCT/ EP2004/ 004843 -21

benzot hi azol - 2-yl ) - 5- nor phgl i n-4-yl - 3H-|mdazo[4 5-b] p
yridine (1c5). The correspone

2- (4- methoxy- 7- nor phol i n- -b&n—& hi lazgl oyl ) -
phol i n-4-yl - 3H i m dazo[ 4, 52b]Pyri diNie Ncl) may '?1he
be obtal ned by treating with HO for about 1.5 h. 5

)y (W R
SRS P iy 18 R ot
methoxymethylchloride.
In accordance with scheme 5, 5-chloro-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-

ich

2-y1)-3H-imidazo[4,5-b]pyridine (for R' = morpholinyl, Ic2) is dissolved in a
corresponding amine in an autoclave and heated to about 200° C for 16 h. The residue is
triturated in water whereupon the precipitate is isolated and worked up to obtain, for
exaple, [2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-3H-imidazo[4,5-b] pyridin-
5-yl]-dimethyl-amine (for R’, R” = methyl, Ic3). :
Furthermore, 5-chloro-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-3H-
imidazo[4,5-b]pyridine (for R' = morpholinyl, Ic2) is dissolved in dry DMF and treated
with NaH at 0° C. After stirring at ambient temperature for 1 h MOMCI and tetrabutyl
ammonium iodide are added and the reaction mixture is stirred for about 16 h. The
suspension is worked up to obtain the corresponding 5-chloro-3-methoxymethyl-2-(4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-3H-imidazo[4,5-b] pyridine (Ic4), which
is dissolved in morpholine (for R* = morpholin) in an autoclave and heated to about
150° C for 16 h. The residue is triturated in water whereupon the precipitate is worked up

to obtain the corresponding 3-methoxymethyl-2-(4-methoxy-7-morpholin-4-yl-
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scheme 6, to a solution of 4-nethoxy-7-norpholin-4-yl
i 0 benzot hi azol e-2-carboxylic acid (for R =

N | L dagole:
T N ey s i
cgd>mie$0hdum@n(4r1$le@pmf7€rdomhphn %vh@ﬁna@@@a&demﬁoﬁwwé@m 4-yl-
" QH' {}%ﬁ%\f%@%?ﬁ&fx@ﬁ@ﬂ%a}; TheMRiBtdined by treating with HCI for about

41¢H}benzoth|azole 2-carbonitrile (1 XX), which is
dissolved in triethylamne and in pyridine and is then
stirred for 4 hours wth hydrogen sulfide at room

tenperature. 15 Sol vent and_&$%%§§ hydr ogen sul fi de

are renoved. The obtai ned 4-me Y- 7-

nmor phol i @=4-yl - benzot hi azol e- 2- caPbot hi oi ¢ aci d ami de
(XX) is dissglvedyin 04/ 101558 PGT/ ER2004/ 004843
-22 tetréhvog q%me éﬁﬁhﬁg r eaq mﬁT Fa%doﬁ@?hane
at 50 C fo }f hours. Al'l \Ql atd onent s
were disfilled of? under vacuum a d t he resi*due was
di ssol ved'in.a sol ¥tion of R’ Xvil

4, 4- di et hoxy-tetrahydro-pyran-3-ylanmne in
tetrahydrofurane. The m xture is stirred at 50 C
overni ght, the solvent is distilled off and the
resi due i sysuspended in hydroghloric 5 acid and

stirred fr@ut 3 houns at QMmN enperaturge It is
\ —_—

obt ai ned pt N -

nor phol i ™~&#ytsbenzot hi azol - L4, %y 7-t efRAydr o- p
yrano [3,4Rd] i m dazol e |dl ).R1 Schene C&XII
W o .
' ™ )
N N
ﬁf—ﬁg S NH g @
S NH ] /> k\
R
R’ ]
XX] Vi

conc. HCl ©i Ij

wherein R! is as described above.

In accordance with scheme 6, to a solution of 4-methoxy-7-morpholin-4-yl-

benzothiazole-2-carboxylic acid (for R' = morpholinyl, XII) and imidazole in pyridine is
added at 0° C phosphoroxychloride. After about 5 hours the cold solution is diluted with
ethylacetate and worked up in conventional manner to obtain 4-methoxy-7-morpholin-
4-yl-benzothiazole-2-carbonitrile (IXX), which is dissolved in triethylamine and in
pyridine and is then stirred for 4 hours with hydrogen sulfide at room temperature.
Solvent and excess hydrogen sulfide are removed. The obtained 4-methoxy-7-

morpholin-4-yl-benzothiazole-2-carbothioic acid amide (XX) is dissolved in



O NOHO=S TsCl, Py NOO -~- N2 OXXIl 0 XXIl'l O

XXIV 0 XXV 10 4, 4- D et hoxy-tetrahydro-pyran-3-yl am ne
woreap4helsps epared i n accordance with schene 7 PCI/EP2004/004843

conventional manner. Schene 8 .60 NHZ NO O 0-110
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| te¥raty di/ofur%la gﬁcﬁl':gea@ea%& 1Ud5§neﬂ@nle aes0° @fo‘ﬂ'ﬁ@élﬁ'élrho%%s All volatile

is as descrl bed above. I n accordance with sc

ACQRBP RIS Wel‘md#%ﬂéqi pﬁmu of VapHER GRRi the tspidue Wé&&%%ll‘f?ﬂdil @ solution

agk £l a7 Jﬂ gﬁﬂﬁﬁﬂ@ ik &tﬁﬁ&&&hﬁgﬁ@ﬁ% AN@tuk Sis stirred

at roo er at

strirre hree days.

The
r ets2f° G engrpighls thsi sph;[e@t is distilled eff @@d ﬂ@ r9§1d3q1qj13 suspended in hydrochloric
5 Pg{?é&gg‘%ri%%@ §§§&’t‘ 3_ Igbéﬂ‘s ¥ ro¥fd RRRAARLIRS; obtained (4-methoxy-7-

* bemzphdlirazgl-bezotliptdi-yh -ddthi-titeabadicdpyrendlh4-d i médazole Id1).
hydr oi odi de. To a sol ution of 4-

met hoxy- 7- mor phol i n- 4-yl - benget hi azol e- 2- car boxi nmi dot h
ioic acid nmethyl ester hydr%&oﬁ%—i

tetrahydrofurane is added

3- am no- 4, 4- di et hoxy- pi peri di ne- Ioca 0 acid
tert-butyl ester (X¥vl) and theoms |s stlr ed at
room tenperature N6r two days. 5 7l'hen por on H (
trifluQride ether Eeiﬁgc@dpled anre t he solvent I sO
di stf’l | &d_of f. undervaeuum E\j fﬁ/Hz
0
XXl Xl 0" xxw ° o
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4,4-Diethoxy-tetrahydro-pyran-3-ylamine may be prepared in accordance with scheme 7

in conventional manner.

Scheme 8
ok y
N 0
A xxvi : >\-o
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S NH S NH o Q
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o~ — Vil
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BF,-Et 50 S \’//
R’ o)
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wherein R! is as described above.

In accordance with scheme 8, 4-methoxy-7-morpholin-4-yl-benzothiazole-2-carbothioic
acid amide (XX) and iodomethane in tetrahydrofurane is strirred at room temperature

for three days. The resulting precipitate is filtered to yield 4-methoxy-7-morpholin-4-yl-



Again boron trifluoride etherate.is added and the
m xture is dissolved in dinethylfornmam de and heat ed
WO 2004101588 nUutes at 125 C. It is obtained PCT/EP2004/004843
2- (4- met hoxy- 7- -23 -
nmor phol i n- 4-yl - benzot hi azol -2-yl)-3, 4,6, 7-tetrahydro-i

&g thidble2s Chid¥irhidbfoie .ci8 Mpen )éLtblCh biddiR! To BYslution of 4-
ester (1d2 O.N./-Q

pgpeﬂn -@or@l(ﬁﬂzél-yﬁlgerﬁo@@og %)cggex@ngow ac1w-{$§9 ebter

Xt rblodidO$X tetrahydrofurane is added 3-amino-4,4-diethoxy-piperidine-1-carboxylic

t %éa" g5ty P%‘yfl%sg?r (:}&?@i %12& gjr ;I grugegml st1%r%gggé¥%ﬁncteﬁﬁ&q%%e for two days.

5 sThembofor miflmonide rtheorials adda:dmﬁ the solvag ists A4t gndss gacuum.

R20Q4/.0p4
N&%ﬁ lﬁ%&é ﬁg c?récga/ e@‘%ﬁﬁ\ﬁi@@ antd tl'Qa rEQtLIL\%N:MsmeHI'Q
XMethylf@(mamwb@qu heateqg for da ;plwtg.@"l@S‘ngmg@thed 2 (4-methoxy-7-
morpholin-4-yl-benzothiazol-2-yl)-3,4,6,7-tetrahydro-imidazo[4,5-c] pyridine-5-

carboxylic acid tert-butyl ester (Id2).

10 Scheme 9
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3-Amino-4,4-diethoxy-piperidine-1-carboxylic acid tert-butyl ester may be prepared in
accordance with scheme 9 in conventional manner.
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above. According to schene 10, _bp.a stirred solution

of 2,3,6,7-tetrahydro-azepi ne-1-carboxylic 5 acid
tert-butyl ester (XXX) in dig&ﬁ&ggwet hane i s added at
-60 mchl oroperbenzoic acid (MCPBA). The mxture is
allowed to slowy wargnto room tenpgrat @eNover ni ht
and oxa- 4- aza- bi o[ 5. 1. 0] oct ang- ar boxyl i NH
acia_teft- mejzA est XXXI')Nas obt gi ned. Tay pdc {\}

soI )L:)J\on of N
f} aza bi cycl on@%\ol 0] oct ane- 4- Bal(boxyl ic acid 41\
tert ster in anol is added ter, ammoni 8m
chI or sodi um azi dexx¥lhe m xtu S >e<1><urred atjk XXX

(P C over nl,ght to give
d- 5@hydr Xy- azegoane 1-carboxylic achyd tert-butyl
est hydr OoXYy- azep_ane I -hgar@ogyl I C

aci th &r but ten met Ig@n e >gg’<e d
in esenq\ﬁ of p%\ coa

yi el d 4-am no-5- hydroxy- a epane- 1 carbaxyllc Em

tert-butyl ester (XXXII1). 4-Nefhoxy-7-mnmorpholin o

4-yl - benzot hi azol e- 2- carboxyl'i ¢ aci d and

1, 1' - carbonyl -di i mi dazol e in 15 di net hyl f or mani de are

stirred at room t enperature for about 16 hours

4- Am no- 5- hydr-xy azepane- | - carboxylic acdd

ter tehipaby, este 8 a ostinging is h‘!ﬂln

for _iw_g_hgurs @ m% urelit is T

4- hydr oxy-5- [ ((4- nethoxy Zjﬁgrpholln 4- 1

yl - benzot hi azol €- 2- car bonyl )/ > am no] -azep ne-

1-carboxylic acid tert-Qutyl ester (XXXIV). To a

sol ution of

4- hydr oxy- 5-[ (4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol e
- vi@rdn Rakspodgicyibednbars] - azepane- 1-carboxylic acid

tert-butyl ester in dinethylsulfoxide is added

A Sb A sBl?eméjl(? I 9@@1’?@& DS A0, 8 6370{e%h§9c[}00cfzepme 1-carboxylic

sul fur trioxi r WO 2004/ 10
Petidetess dudyl GME@%XX 2@1&6 hang l‘bercﬁlég 41600 A GipERperbenzoic acid
THRIOPBA MTRe hixtatd i aRewéDio s]lcavliﬁwufrﬁ t@fodnd Odthperature overnight and 8-

(PR rary ot s EHE ey RO RUR Ao g coE QPG ghteined. To

ani sobjtion - 8exa-azaphing:ld[5ddr] bauyd-t-cadokgid aid tetiubq,tVl ester in

eShi®hof ¥ahilida élvgtelo BLALAGEm chloride and sodium azide. The mixture is stirred at
75° C over night, to give 4-azido-5-hydroxy-azepane-1-carboxylic acid tert-butyl ester
(XXXII). 4-Azido-5-hydroxy-azepane-1-carboxylic acid tert-butyl ester in ml methanol
is hydrogenated in the presence of palladium on charcoal (10 %) to yield 4-amino-5-

le2

hydroxy-azepane-1-carboxylic acid tert-butyl ester (XXXIII). 4-Methoxy-7-morpholin-
4-yl-benzothiazole-2-carboxylic acid and 1,1’-carbonyl-diimidazole in
dimethylformamide are stirred at room temperature for about 16 hours. 4-Amino-5-
hydroxy-azepane-1-carboxylic acid tert-butyl ester is added and stirring is continued for
16 hours at room temperature. It is obtained 4-hydroxy-5-[(4-methoxy-7-morpholin-4-
yl-benzothiazole-2-carbonyl)-amino]-azepane-1-carboxylic acid tert-butyl ester
(XXXIV). To a solution of 4-hydroxy-5-[(4-methoxy-7-morpholin-4-yl-benzothiazole-
2-carbonyl)-amino]-azepane-1-carboxylic acid tert-butyl ester in dimethylsulfoxide is
added triethylamine, dichloromethane and a solution of sulfur trioxide pyridine
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ester and ammoni um acetate (VIlby_ is nelted at 120 C
for 3 hours and cooled to roomtenperature.lt is

Ol%rﬁhlgﬁg‘i &deﬁlﬂﬁﬂ@ Q- The mixture is stirred for 18 hours at room temperature.
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I c aci d, nalelc aC|d fumaric

aC| tartaric acid, citric benzoi c, aci d,
ol iiibeicomgerngs pRiTaTsd Tig Dot o GHER Figfi< Mderefhe residue R
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aci d an i ca free
aiceSuPoad Prfouaney By GFEeL Ve S e drdgign sat

ether, ethyl acetate, chloroforn] et hanol or nethano
and THeeohidesion andcarhplished by antetmuenit with a8 Basfianitdidkiometric amount of

S O BBhapiie L IR a@thgp?oah&rmcfat Br 60k wears ﬁlcaaq nitric
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oracidaphespbpvghid a thedfkesmdmrg@ﬁc pridnsughaseasetiqagidy nproplomc acid,
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similar solvent. The temperature is maintained between 0 °C and 50 °C. The resulting salt

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

The acid addition salts of the basic compounds of formula I may be converted to the

corresponding free bases by treatment with at least a stoichiometric equivalent of a



The conpounds of fornula | and their pharmaceutically
usabl e addition salts possess val uabl e
w@basireusss ogi cal properties. Specifically, it PEAFEP®EH004843
found that the 5 conpounds of thg.present invention
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h f and A.
S T e A R aF s and s
( 5EFCRIFS-buf fer containing 120 nM Nad, 5 nMKC, 2 nmM
CaCl2 and 10 MM Mg 2 (pH 7.4) (buffer A). The [3HI 15
DPCPXThe [cpm@pythds3kgre investigated in accordance with the tests given hereinafter.
8-cycl opentyl -1, 3-di propyxant hine); 0.6 nM binding

assay was carried ou 96 n the
presence of 2.5 g o H mleﬂg&L 1%55%4%

Ysi -poly-1-1ysine SPA beads and 0.1 U aden03|ne
10 deam Akshumenadenosine Agkeapsororasze@nbipgntlypprassedan chinese hamster

N%QalZR@EICB) &bLads ne s\éﬂﬁkﬁ%’fésﬂﬁ%s%&bf@sﬁfﬁ fé‘rﬂ"@eﬂm\r@ﬁ: harvested,

con mpounqQs were test

it ki ing, RPOBRSAA A %glﬁgﬁwﬁfi@fwﬂon The
C %dll\ﬁ}&sﬁa@d infentbiphd ﬁdl%ﬁw@eﬂ#ﬂlslﬁ@ﬂe@hﬁﬂTﬂﬁ (30aadf) Huffer containing 120

%ﬁgg}iﬁg@t imé\ﬁﬁ‘{aﬁ ég‘p Wﬁ@fzt(ﬁ{glf ‘@U( Hgter A)O%Qe *H]-

15 | Ilfg%(ﬁﬂ?( dépepyl-TH8-cyakipagtyh | Badikenpyxafdiicels At6 nM) binding assay was
S G IaurHedI Au%tnjl %‘ vx%ﬁ gwt&rm tﬂegé?se\ﬂ@é 1#3235 E)ngl%lb?%’l %rgfém, 0.5 mg of

gram an

v éﬂsueledslb’@m &lffé Heagsang OtlHé a@mq@.e paBEge ingdfing yeJpme of 200 pl of

Hye, ARBRSHOGH AR AfE SRR WefinedBusiiS RO AHRNGSEART (XAC; 2 pM).
A2A receptor was recomnbi nantly expressed |n c

Se
h&rRmReunsly arepe fesiedpt Hhtansentetiogs gl V4.3 QL assays were
20 V |c6ﬁ§u&¥@frﬁ‘&5plﬁﬁlte a8 retutedat legst RO Gmeb, %M@S@l@ﬂ% wesesharbated for 1

SR PSR OBRASEL S RO SRR R e

wasimgushekaddd dpaoantEeinsll{tih covinterbbldfs§ mluasovﬂracaiuﬂged 2¢ng a non-

Ty T T e

1997, Br J Pharnmacol 121, 353 1n » blndlng assay was
carried out in 96-wel HUuBlayy G4va IEGCRKENCe of 2.5 @
of menbrane protein, 0.5 ng of Ysi-poly- I-IyS|ne SPA

25D feagg &&{é%&naln édeﬁdﬁﬂ@&meca@@@rwms@mmgmfw d?(?fesae\ddh dhese
0 i.ndi was de
RS aER (L RN st s oErcy et VB e i S Cols were
Wéfa@vetsﬁ:ﬂt wakhad tWide by oaerifugati org henfogemsedhnid agaid. v@asB& by
cen 1 e%a&h 7 a?lsle W& %vagﬁ)e{&qﬂgﬁagga&g eﬁié‘ﬂ Wa's g@%@%&qn a Tris (50 mM)

repea
2601 oq@s@nmm@wsm@mmm 32 CaCly 2nd 10 mM MgCly (pH 7.4)

30 (buffer A). The [’H]-SCH-58261 (Dionisotti et al., 1997, Br ] Pharmacol 121, 353; 1nM)

binding assay was carried out in 96-well plates in the presence of 2.5 g of membrane

protein, 0.5 mg of Ysi-poly-I-lysine SPA beads and 0.1 U adenosine deaminase in a final

volume of 200 pl of buffer A. Non-specific binding was defined using xanthine amine

congener (XAC; 2 pM). Compounds were tested at 10 concentrations from 10 uM - 0.3
35 nM. All assays were conducted in duplicate and repeated at least two times. Assay plates



-27 were incubated for | hour at roomtenperature
before centrifugation and then bound |igand
waledenmssed usi ng a Packard Topcount scintil | apCDRP2004/004843
counter. 1C50 values were calcylated using a
non-linear curve fitting programand Ki val ues
Gidre ihberd st Hﬂ)dr Bﬁroo@ﬂ@ﬁ@eﬁf’cﬂ&%ﬁre eefitafiigation bnd then bound

en sh t hat c nds
denier s e RERdP urﬁﬁanﬁfl?'ﬁow%g?eé&%s@.v%ﬁ%e
t@i{@leﬁled hﬁng\h nofHimepr esenittiog pyguard and Kowalaeqidiculated @ing the
| & No.. hAl Ki) hA2 (pKi) Type of conpounds 1

Eé%r‘[%%m?oéf%ﬂ“é“&}g la 20 5.1 7.3 Ia26893 tb
3517.0 Ib 6 57 .5 lc 95186 Ic 14

5 | c 220tbagbenghowy theg compornds of fernpga § haven &Dod| aéﬁlzgf g the Az
8regeptbleand a high selectivity toward the A;. The present compounds show a pKi > 7.0.

Example No. hA; (pKi) hA; (pKi)
Type of
compounds

1 6.0 7.9
la
4 6.7 8.3
Ia
20 5.1 7.3

la
2 , 6.8 9.3
Ib
3 5.1 7.0
Ib '
6 57 8.5
Ic
9 5.1 8.6
Ic
14 5.6 8.5
Ic
22 6.1 8.6
1d
23 ' 6.4 8.9
Id
26 6.2 9.0
Ie
28 . 5.8 8.9
Te
30 5.9 8.8
Ie




30 5.9 8.8 1le WD 2004/101558 PCT/ EP2004/ 004843 - 28
The conpounds of fornula | and the pharmaceutically

waeweposhs e salts of the conpounds of fornul aPCT/ERIVODEN4843
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30

used as nedi canents, e.g. in thg gform of
phar maceuti cal prepar atl ons. e pharmaceuti cal

pr epar aht e5Sip6 AR fadRiINT §ﬁ&ﬂﬁ$h9frﬁ£&eﬁtlcﬁ} ccép@abtlé']ﬁlts of the
f or m of Cgﬂqlets oated t abl et ragees,

s 6P Pgndsahfenailpd grle vse Pﬁmeawgmels%%ﬂj il oo pharmaceuticel
S pEgparssioan st heﬂlﬁrrﬁdd'&lﬁtﬁ bfe@htz@id)n@ adh bdliRivi@tered@bflly €y, in the

ffect t t
S%Orf%ﬁ e S e B R R T R B
Thmu o ou sdpenfiono The h@im&ta@oheamr}m&e dlsabe bffected rectally, e.g.
h@?&r‘?ﬁ'%f ﬁ%goyltdrﬂees‘ rﬂa’r%ntérgfﬂ; %Ew incth? rfor% gf"ﬁ' efc::tlgr? gcgl{lﬁ&‘?s

for the pro t1ron ar nace
Lacto t . By
L2 oT5 coffEaR S BN Ayl e
1dndrganiesmenghieic cwles&f@hﬂ@awr@dmt@nf@ Phalamceuaqal preghetions. Lactose,
t abl&katch OF 3&?\3 1]35]{ galcg ?ﬂegﬁé ds cﬁqﬁ%hﬂ{tseaﬁid {RY 'lﬁ(«?gln%e used,
carriers for so F'at T ne capsu es ar
v&gexabpls, @i sush cmm@sfor tablgtss cm@mablstsl, ixigémant] |hq1d gelatine
p@éﬁ’s‘aieé S‘ﬁﬂgblte Qgrr ehh%r sd%?g ?epcgfer}g?s%]es are f&aeg(gﬁlﬁleotf El%le oils, waxes,
active stance no caryiers \ERY
r équisereidsalid aniddiquadpolpéls gd thegédedﬁﬂ:madmpmﬂle gature of the active
S%ﬁs@ﬁlcg n8 %glgrfe%r e fh%[v\ieLQ, aﬁ? yeq%gg(rf I O{hoelsc’:%euc%f:so éela nge capsules.
Y églézt’tﬁemaerlcuﬂfo:athd ptcbrhlctlok ef so$nm¢latahé sm:ps 21520 ﬁ)rfemmple, water,
Sﬁpgfgﬁ\léigehﬁs egf:tgble il dl%?l(gluri% dg%l;can et %aﬁ*g%rs Pt sblgiaosngﬁﬁs are, for

t emnplkenaturiher h:alndmred@ds&twax&i fqss, epai-Bguidrs hqanl polyols and the like.
noreover, contain preservatives, solubilizers,

st abi Il“h% g%’lﬁ‘ﬁa\@&tﬁéa{] eggrggigrisscaﬁn}ﬂlo%ofvler? rcg'ntaltnh\l%%%ervﬂaoltves solubilizers,

col oran avor an

prtebiiere, wdstifid egests, maslsiﬁegs, mmrsocolarmm Rbchamtts,. salts for varying

Te alsoc I.n St of h a utlc | y o
ey os‘é‘r%%c Fress agl% ef’g TS, '%aé I%QSS o1 antiox aldr'%llng g'? saﬁantam still
obtlfeothnu:ipaautieaﬂyvalmbhrsnb&ta@s cally acceptable sal t

thereof and a therapeuti cally inert carri er are al so

an obj e%ca%ed c%tnpan%%g a cornllggl\l/r?cﬁ] bt fc))rrnuP or a 9p%aPrglgcCeuchicarlly

for t
nmceptabkmpkb ﬂredeofcahdfacnhmlp@tﬂcalbndém rcarpiea amaldmwtu abddct yf the present

a aC|d a on s ts an ed, one

oFRERNER of AP P BT e AN ol Rt oY more

ac«gtapetmdxajf foxamida h msd/bﬂpharmatmmmlﬂ}oméﬁtelﬁle atilhdditienailts and, if
t,her apeutic n_acc an

e e e s B e st 8 B e fcal

t héﬂnmmimrommfoantmgedhdrymmmpm abdre tisahpesitiasly ins@tatrietrn

the control or prevention of illnesses based on the

ad e n o?n nagcscpr;faﬁgé; éflgé é:flae g&&wﬁ:%#po%%g%ggéo}é@ggag?ag wall as their

n phammcmtmaﬂy erceptabhiszlopie esefid in drexdoaty] oppienention of illnesses based

reRRLd g&ehgﬁng reefc!epcclo% gntagdo%[i)srtl%sa%éi%gf, such as Alzheimer’s disease, Parkinson’s
disease, neuroprotection, schizophrenia, anxiety, pain, respiration deficits, depression,
asthma, allergic responses, hypoxia, ischaemia, seizure and substance abuse.
Furthermore, compounds of the present invention may be useful as sedatives, muscle
relaxants, antipsychotics, antiepileptics, anticonvulsants and cardiaprotective agents and

for the production of corresponding medicaments.



asthma, allergic responses, hypoxia, ischaem a,
sei zure and substance abuse. Furthernore, conpounds of

W b@4possent i nventi on maybe useful as sedati VBGI/EP2004/004843
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25

nmuscl e relaxants, antipsychotigs, antiepileptics,
anti convul sants and cardi aprotective agents and for

the pradutdst oRf@fcdGRdic AR MlhRerdBdé GARER SresePinvention are those,

2004/ 101558 PCT/ EP2004/ 004843 -29 The,.nos referred
e R A RO e BB AL DI TG et or
apgeviehisieof cevdaincdeprdssiveidsodiesonelabpronéctionand @atkiadon’s disease.

nervous system for exanple the treatnent or
pr eveflhie dosagt caevdrpivithitepide dimitsendivally afeosrse, have to be adjusted to

AT e S G A58 ipiestion
t @obkge a6k adsitecar @rpfrbheabiontd.0l ehgato abeqritoemenpe dap of a compound
each part.icul.ar c . In the,case of_ oral :

GBI TR PRE i QBGRORRS AR RE St pbaympgeupisfy acceptable
algvthefedd ITHERallp dadageimad GO Qd mihigtereddayingle dascanipalivided doses and,

of. eral fornmula .| or ,of, the correspgndi a nt. of

2 1B RAS AR hE PRETTILIS Ao cecat WHER APe BHOUA frandigated.
dosage maybe admi nistered as single dose or in divided
doses and, in additi omabléetRertmupeion (WetiGremmat@dslo be
exceeded when this is found to be indicated. 10 Tabl et

Far mul atign Wet Granul ation) _| tgﬁ]eﬁngr'edi ents
réi—etr—régﬁ%ﬁe—@—%gn 25 my 100 ngy 5%. Conpound of
formula | 5 25 100 500 2. Lactbse Anhy2ifoigs DI hg5 500 mg
105 30 150 15 3. Sta-Rx 1500 6 6 6 30 4.
M.crocrystalli Cel.l ul ose 30 30 30 15 5. esi um
stlear & %“Houfﬁor}%’%‘f%r 167 167§167 831?5 I\/anul‘vzlg uring 200
Procedut®s@BnHydrdhsDTGens 1, 125 3 andld5 and gr &Aul at e 150
Wt h rifi water. 2. Dry the granulgs at 50€ 3.
Pass %@%Hgﬁ%l es through suitable m| Ii?ng equi grrent. 30
4.4, AdMick ity dhalmelCefiutoseor t hr 8@ mi nut e30 conpr &8s on ab50
sui taC%e ress 25 WD 2004/ 10]1558 PCT/ fP2004/ 004843
-39 S UELYI”St i on I tem I'ngredi ents my/ capsul e
Total 167 167 167 831

Manufacturing Procedure

1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.

3. Passthe granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.



5 ng 25 ng 100 ng 500 ng 1. Conpound of formula I 5

25 100 500 5 2. Hydrous Lactose 159 123 148 --- 3.
w@o0n/1®588 ch 25 35 40 70 4. Talc 10 15 10 25 PGI/EP2004/004843

Magnesi um Stearate 1 2 2 5 Totaky200 200 300 600 10

Manuf acturing Procedure 1. Mx items 1, 2 and 3 in a

sui table m xer for 30 m@%%porgmlﬁgglltens 4 and 5

and mx for 3 mnutes. 37 FIIT 1nto a suitable

capsule. The follow ng preparati on and exanpl es

i Lens {nggedientse i nvention but @é—cébﬁintended to 15

limt its scope. Exanple 1 2- 54 100 mg 500 mg
(1H 1 m dazol - 2-yl) - 4- et hoxy 7- m)rphol | n i yl - benzoth|

azole To a sus n_of 1.0 g of
i das® F&’Oﬂnéé)ggﬁWﬁ"}% acid (8°9 mml)23n 15 HOpwe 500
5 wgs agdeslislabroge Of CDI (9. 818vDl) anghstirredsat
anbient tenperature for 1 h. Then the 20 mxture was

r éf | ukOEn P80 min. After codPing to 3a5nb| ent 40 70
tgnpergfure, 2.0 g of 2 10 10 25
met hoxy- 5- mor phol i n- 4-yl - phenyl am ne (9 8 mmol ) were
added eHWE Stedgei on’ mxturé was hedted to réflux 5
for 1§.h1 The m xture was evapgrated gyd the rgsi due 4o
taken up in water (40 m) and extracted 3 tinmes wth

et hyl acet ate. The conbi ned organic phases were dried
Y1y EaYi96kEe, evaporated and the residue

subj ect ed to coI um 25 chromat ography (silica gel,

etthyl Migeleatsa/ Dex@Besa diifable Bix®Pfd 30 minutes.

1H i m dazol e- 2- car bo ylic _acid

(2. rretA‘Iﬁ]éﬂFHE?‘llﬁﬂdpﬁw oy p HBHBW?I) anide (9 % were

ot ai BEOingSa fuivlbid@psd.id; Mp.: 227-230 C. 0.2 g of
1H | m dazol e- 2- car boxyl ic acid

(2 methoxy 5- nor phol i n-4-yl - phenyl)-am de (0.66 mml)

t aken uplntolu dtreate 0.8
M BIFPatstiPRAY ﬁ%arééebﬂlﬁ%aty i ioae s hotintended to
15 nulmlg{tgesd@@ heated to reflux for 22 h. After cooling
to anbient tenperature, water (25 nm) was added and
the mxture was extracted 3 Eiamgse IWth ethyl acetate.
The conbi ned organi c phases were dried on sodi um

g?&ggﬁgﬁgd&z%- ]Sg:/ ?es?rgue s{#nhEemt— egH? n%ﬂﬁ‘%d

chromat ography (silica gel, et hyI acet at e/ hexanes
1:Tp)a supeB®epfafo gofimidatalest-sarpordicheid B rmmeblig 15 ml DMF was

(2a08d h@@ﬁf@DI 9.8 mmol) and stirred at ambient temperature for 1 h. Then the

20 mixture was refluxed for 30 min. After cooling to ambient temperature, 2.0 g of 2-

methoxy-5-morpholin-4-yl-phenylamine (9.8 mmol) were added and the reaction
mixture was heated to reflux for 16 h. The mixture was evaporated and the residue taken
up in water (40 ml) and extracted 3 times with ethyl acetate. The combined organic
. phases were dried on sodium carbonate, evaporated and the residue subjected to column
25 chromatography (silica gel, ethyl acetate/hexanes 2:1). 0.25 g 1H-imidazole-2-carboxylic
acid (2-methoxy-5-morpholin-4-yl-phenyl)-amide (9 %) were obtained as a white solid;
M.p.: 227-230° C.

0.2 g of 1H-Imidazole-2-carboxylic acid (2-methoxy-5-morpholin-4-yl-phenyl)-amide
(0.66 mmol) were taken up in toluene (8.0 ml) and treated with 0.8 g of Lawesson

30 reagent (2.0 mmol). The reaction mixture was heated to reflux for 22 h. After cooling to
ambient temperature, water (25 ml) was added and the mixture was extracted 3 times

with ethyl acetate. The combined organic phases were dried on sodium carbonate,



nor phol i n-4-yl - phenyl )-am de (59 % was obtained as a
yellow foam M (ISP): mle = 319 (MtH+). 5 0.08 g of

wd kbokmrddsz ol e- 2- carbot hioic acid PCT/EP2004/004843
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(2- met hoxy-5- nor phol i n-4-yl - phegyl) -anmi de (0.25 mmol )

were taken up in water (2.0 ml) and treated with 0.056

? g\iﬁ?&z{téd &cﬂﬂi&@ lrémd@@ﬁb]@ct@&; b cgah%fnn%}&ﬁﬁ'o? o R XEd 20 ethyl
er

cqol i
st e et ORI AP AL S 3 cheothatas LS
Mt phintaS1-bhédyd)-gdide (b2 %) amds @bﬁaln&fhstaf?elléw lfdodi; M&ESP): m/e =
dg f&*ﬂ %Xacuo at 40 C. One obtained 0.037 g of
% azol -2-yl) 10
4 met hoxy- 7- nor phol i n-4-yl -benzot hi azole (47 % as a
yéJOB @wfdbl-Irdidaddlp2:cafRBhRBOCE, (2-Extiopy-6-Rogpholin-4-yl-phenyl)-amide

PEER) WAREQ Mo (TR TroIRERAR! . Oseig KDEPAD mimol

0 a suspensi on of
beni B3] eafpotassiure Aersxana ferratei(d: O(I&mgl)mm@mq far hdfter cooling to

g%nmbléﬁ@&nﬁ‘ﬁé;%ﬁreow%@r 0Qh1) Wik a@rc?]ed?antﬂﬁﬁé miQek wid flfed. The residue
en rature en e
BRI p 45 3mvﬂcumat%0r & G abring ofify Ears (I8 i uzol-2-y)-
t @rpethakyp7 emofphdbn g-Afbedzothiazole (47 %) as a yellow solid; M.p.: 228-230° C.
met hoxy- 5- mor phol i n- 4-yl - phenyl am ne (1.2 mml) was
added and the reaction m xt rp\i\? heated to refl ux

ed

for 16 h. The m xture was evapo and the residue
taken up in water 840 m ) and extracted 3 tines with

8t (Ay1-Berwoirhideroldeyl) Hrmedeomsi rraarpholigahyicbestatéaroler

dried on sodi um carbonate, evaporated and the residue
Wag) aSdukp Jrﬁfém?e@ou@ gfme@zdmhdaa&eiza&a@bm&ht: @ﬁdf(l btnlir_ﬂbll) @04 ml DMF

dt H b
?Qvaﬁ@{l%fés&ﬁ kg ﬁ{)@%g W%QO S;Fr?apﬁgﬁgd 3t ag}ﬁf%)g r%urg,@ é% Then the
0 %@tdi@dfaaﬁeﬂaxe&ﬂolr BOvmis OAftet; coNhrﬂg to a&ﬁiﬁeﬂ&é’mﬁﬁraﬁn@, 0cR50f of 2-
%E? z gi g} cgr %ﬁ&ug ﬁg’ll ¢ [3%’ X ineﬁ r{ujnol) vas ad d?ébanfilthe rea]c51on

vvemmutak;anheqned to refioufené6 bl’EheOmmtylrwai ememt@dl angl thte residue taken

r e lPlgAgngl'g]gétT%r e Was %g?g@% tor e%%tl—fﬂ?:?ls tho;rag The Comblned
c eogamgphasesamtye dried pp ﬁ@cgp@t qgﬂpnawap@popggi qtﬁcy th\ﬁ,é@due was stirred

aqdged: 4RM dchgreMAREUIE MBS afX b iRg 08T g BIHeARImMdzble-2- carboxyhc

orRdar oSS ERbe n'é*vigrig\fai’l LA LT

subli@aied 236-269¢ @M chr omat ogr aphy (silica gel, ethyl
acet at e/ hexanes 1: 2, then ethyl acetate). 0.22 g of

1 f’g é%{;gegl%?z,}gl gahzo %%B?}Lh%'a&d%?)rg&'hg)ay (rg%rp(%ohn -4~ yl -phenyl)-
o bzt 647 hmmlywtﬂemensxpl in dolum&s Opmb) a4 freated with QgJZ&ag of
1 a%%%ﬁ'rgggg@rz]@lﬁ' neB" Ped &'a&id:h Iﬂ%ﬁire was heated to reflux for 2 h. After

met hoxy rphol i n-4-yl en
wesoelingteetn Ripnt tAREIREIT e VA EF <§\6 iwas e&géta@é b W%Teﬂ% extracted
g 3Ehed &tﬂ ethfRedatd Me Qo BBingd @f gap@d @&sawerh éxetyanlium

ferrate ux .f or

cFeriIngte : Gieapigin d?%ﬁﬁféﬁé’ﬁa}ﬂa et 608‘1‘8“#55%%3%%%1& (filica gel

andghyl heetafefterdres 0Wasthen lethyt adtata)d).20@4f 1HIBSBoimidazole-2-carbothioic

P%-E{ 22008, 99—%—Srﬁgrpholin—él-yl-phenﬂ)—amide (86 %) were obtained as a yellow
solid; M.p.: 240-241°C.

0.19 g of 1H-Benzoimidazole-2-carbothioic acid (2-metho$cy—5-morpholin—4—yl—phenyl)-
amide (0.52 mmol) were taken up in water (5.0 ml) and treated with 0.116 g KOH (2.0
mmol) and 0.68 g of potassium hexacyano ferrate (2.0 mmol) at reflux for 24 h. After

cooling to ambient temperature water (10 ml) was added and the mixture was filtered.



-32 The residue on the filter was dissolved in
nmet hanol and subjected to colunmm chromat ogr aphy
w@ giositemsgyel , net hyl ene chl ori de/ met hanol 99: 1PCT/EP®04/004843
obt ai ned 0.089 g of _32.
2- (1H benzoi m dazol - 2-yl ) - 4- et ﬁoxy 7-nor phol i n-4-yl -b

eﬁﬂg}%ﬁ% %}nechéﬁﬁ '@fasetﬁssélved’ £ o 3Ql dnd subfelred 1@ &stnRB6

(¢ wetarﬁ«g,granhr (siis2 ¢ nmatélz't?pe shlgrisle/meghpneh 89:1 h Oneybialasd0.089 g of
OQI'UIHZIQ&QOQmQ@z&-Z Of1)-4- mle’t)ho>jy—7 m%rpholu% -4~ yl—berr]lzcl)thmzzle (|39 ‘;/)o) asa
- 2: Y net hoxy- 7- nor phol i n-4-y
eﬁé%’t Oﬁ‘BoM]eP %1%6 ) were dissolved in dry DM
(2.0 M) and treated with 0.005 g NaH (65 % in oil,

50.14 mol) at 0 C. After stilixaimple it anbi ent
tenperature for 1 h 25 Il Mel (0.4 mmol) 1o were added

aﬂ%&ﬁ%ﬁ%%ﬁﬁlﬁ%}fﬁ b @oﬂﬁ‘ﬁ az%}l 5)'1)99' ng&g)hgyﬁn- ylmﬁzothlazole

suspens e resi on the filter

dried in vacuo. One obtarned 0. 04
4 095tg iRy 131 @1n201m1dazol -2-yl)-4- methoxy—7gmorphohn -4-yl-benzothiazole (0.14

LR &tgsra)mdrﬁl d@zptvft? 2y tht) ZmdRrdabedl vith 8.09% g MRRIZ@E 9% in oil,
E@%@ Blaiég R s¥1rr1ngo 2 an qerlxt(%émper%ture %or?i h ?? ulCMeI 0.4 mmol)

10 2-wWetdhdded dad dhe 2agtlonmixtedevax ytirfedfoe 1§ - Thagopernskanives fitered

SUSPensi o I
wapd SRR b AP e RNt Ao 2
Chhethd- I8 bemasliinidagol3s yhit 7-rarph dlipt-4ivl- henqozhlmlfr&ﬁil% apricrellow
Stsb &q\q at283§ ent tenperature for 1 h. Then the

Uretwas refl uxed for 30 m n. After cooling to
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Example 7

5-Chloro-3-methoxymethyl-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-3H-
imidazo[4,5-b]pyridine
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Example 10

30 3-Methoxymethyl-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-5-pyrrolidin-1-
yl-3H-imidazo(4,5-b]pyridine

0.1 g 5-Chloro-3-methoxymethyl-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
3H-imidazo[4,5-b]pyridine (0.22 mmol) were dissolved in pyrrolidine (5 ml) in an
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25 Example 13

1-[2-(4-Methoxy-7 -morpholin—4—y1—benzothiazol-2-y1)-3H—imidaio (4,5-b]pyridin-5-y1]-
piperidin-4-ol

0.05 g 5-Chloro-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-3H-imidazo[4,5-
b]pyridine (0.11 mmol), 0.034 g 4-hydroxypiperidine (0.34 mmol), 1 mg DMAP and 0.4

30 ml Hiinigs base (2.2 mmol) were dissolved in NMP (1 ml). After stirring for 72 h at 120°
C the reaction mixture was concentrated and the residue taken up in water. A

precipitation formed, which was filtered and dried in vacuo to yield 0.04 g 1-{3-
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Unlﬁ ase
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After drying in vacuo 0.035
[ 3)-0@ h@Myeﬂmdyweﬂi;d (24(4Fl’ﬁélhoxw7 “n@@holin-4-yl-benzothiazol-2-yl)-3H-

4bﬁ él}%rr e@éﬁ{/ e%r‘l) m&eﬁ ?f}LdzI rEl}— 1methyl) amine (0.056

o vc oottt HE (a9 ons bl o ety mistue vas
( Icgﬁ%t &, falﬁgg’ %p (111}/?5@{ (1 Qll)Oa’f’ldgithsted to pH 10 W1th amrnomum

met hox El
i &W FOXQdfy(ly 2p ‘)/g)a-lwhqﬁuaglz@ pFQplpgéBPn Lgpgﬂqpltatlon was filtered, the
S0 whdhed kadhwelter. RYEAdryfieh KFEJd@}d 01‘5 Ni2nEL-fetHdSB-7-morpholin-4-
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30 The precipitation was fil terEg{gmpiehﬁ

4-Methoxy-7-morpholin-4-yl-2-(4-phenyl- 1H-imidazol-2-yl)-benzothiazole

0.20 g 4-Methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid and 0.125 g 1,1’-

carbonyl-diimidazole in 1 ml DMF were stirred at room temperature for 1 hour. 0.13 g



crystals washed with water. After drying in vacuo
0. 015 g [ 2-(4-net hoxy-7-nor phol i n-4-
wQ keobaosst hi azol -2-yl) -3Him dazo [ 4, 5-b] PCT/EP2004/004843
pyridin-5-yl] -nethyl-(tetrahydrg-pyran-4-
yl met hyl)-am ne (55 % was obtained as a yellow solid,

szamln%g&’ct%ﬁén&e ﬁﬁrg&ﬁma@aﬁdﬁ) (218 trlethylamme were added and stirring

HWaﬁ:C@gt)k%i -jgg{wjpo_ cgaé(p, gﬁqépgt-fg}-péra@urfoz%y ml water was added and the
A-MRkbeYHs TeeFRIaNG A baTiz ok ARalisr o @AY ©

AeEErardhaaRe o dicdaa i ERIo L m b porghiotn B

5 g béfr2hiade] &-Q1GDIR0xp T ﬁ&&’@@%@q&ﬁaﬁﬁl eth@B-amide as a yellow solid; M.p.:

0 ide and 0.08 g
tH?Zl ylah1ngﬂﬁgfgﬁ5d gﬁgtlrrlng mas contlnued

for two days at roon1tenperature 200 wat er
addedxtareptOns g frimethpe- Tvnerebal m@ﬁb@emﬁo@h«;amle 2- carboxyhc acid (2-

ethylAgedA %th gturﬁﬂ@taﬁa O%PQ)(m%[brﬁlhﬂ‘ﬂtﬁﬂS@ﬂoa&t&t@ was melted at 165° C

ethylacetat ex i el ded % % @

4 fokd kryltqs E’%%FPH ling %j/’l rogm temperatur spended in water. Extraction
10 be/ﬂﬂD&hhl@Z@h&th@ﬁfdeﬂwﬂnhtbgﬂ@hﬁ on silicagel with ethylacetate/hexane 1:2

GOS8 TR PO AR B ALt -
O beBzahiazole as yellow solid; M. p.: 226- 233° G MS (ISP): m/e = 393 (M+H").
4- met hoxy- 7- mor phol i n- 4-yl - benzot hi azol e- 2- carboxyllc

acid (2- oxo-2-phenyl-ethyl)p ﬁﬂﬂﬁmﬁ_ @nd 0.57g anmmoni um
triflouroacetate was nelted at 165 C for 40 m nutes

and after cool.i ng to roomtenperatu pend )
Ak b (2 R Thsmoal Ao ST GF Al L gmetioxy-J-morpholin-
15 ChEABdn@gihadle on silicagel wth ethyl acetate/ hexane
1:2 gave 0.07 g (41 %

R e oa g B e SR bbbl i g 1.1
( 1SR anyhlgmida3618 irf [S’Iﬁh-]l—DMF Evmqm;jireedm rQGm temperature for 4 hours. 0.30 g

[ 42 gu%m% P' Pgdc&&&}gr%ﬂzé 1 —6 Xl) eth;}]none gfdrochlolg]lde and 0.18 g

ol i n-
1 grmtlylanngﬁ Wgtemddgd) pred gﬂrglgg gvas contlnued over mght at room temperature.

204- 1_Mgtrﬁlqga%8r7w§§%a@@ Ifha-tﬂe ﬁ‘xlgctﬁﬁmteﬁﬂré’%éﬂ ﬁlrtﬁ'eﬁﬁ}'[éé@t&hél ic
acid an . g 1.1 - car m dazal e .i.n
AroST oG AR SR tveﬁb%ﬁﬁﬁﬁaée%fanﬁﬂdﬂ?@ed 6285 @% 4
g RBihoLy- 71m6ﬁ1h3hﬂldﬁyﬂ$dﬁiﬁﬁﬁz%e{2 daéﬁd)xyhc acid [2-(2,3-dihydro-

i,0Xi N~ ne ochlori de 0

¢ riegerathor kP At B BB angazpe o s
ov(éSP)nnght: 486 (Modhh)t enper ature. 20 100 m vvater was
added and the mixture was extracted with ethyl acet at e.

25 Ché ﬂﬁ?ttél?QBﬁp ga/%g Qnecﬂe!)}g}: ?Ql%rpl%ﬁrh 484 Whﬁﬁﬁﬁi%l@bh&%@cﬂ&hc acid [2

st Yy dronbengR ol ‘%émm}rﬁ v@e%rfes?ﬁ#a&]oﬁ@ldz a8 d QoxgAmpronium
a%ﬁloh?dacét@teavéé inhydaat 1m %br[45]m14ﬂ1tes and, after cooling to room

di oxi n- ) eth am de SO
M 1§ mpe% 62%@13 deds BFE)xIraﬁt}cgl aﬁﬁ&h{qwﬂggganﬁ %ncgchromatography
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4 mst h@XLM dioxin- ERIBO{H Neifadbr D! e ‘in%l?&&l ﬁn?orﬁl%lglo@ﬁ bénzothiazole

as yellow solid; M.p.: 235-237° C; MS (ISP): m/e = 451 (M+H").
Example 17

2-(5-Benzo[b]thiophen-3-yl-1H-imidazol-2-yl)-4-methoxy-7-morpholin-4-yl-

benzothiazole



(2, 3-di hydr o- benzo[ 1, 4] di oxi n-6-yl ) - 2- oxo- et hyl ] -am de

and 0.54 g ammonium trifl ouroacetate was nelted at
waz®41@580r 45 mnutes and, after cooling to rPOIEP2004/004843

tenperature, suspended in water.sgExtraction with

di chl or onet hane and chromat ography on silicagel wth

ZtOF%fd ‘4%@6 Q%B%h%hﬂ - BAVEerDothtrz8lel 2L dar¥bxylic acid and 0.19 g 1,1°-
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(2 1o benzo[ b] t hi ophen- 3-yl - 2- oxo- et hyl ) -am de

and 0.43 ¢ annDnlun1tr|rour ace L mel ted at
210 C for 30 minutes and, %%ﬂpﬁ %Ilng to room
tenperature, suspended in water. Extraction with

di £ Mahayel-haorphelin 4 oh2eehaghapilyyldf-ghidacelglefl) bietbothiazole
ethylacetate/hexane 1:1 gave 0.10 g (69 %

(§ 20 eﬁi”%/%h?clxtygj-%ﬁg%mﬁ -y lyI ﬁﬂfz'o enzot% carboxylic acid ar1d 0.25g1,1’-

I azole as
so¢a|rb10HYMdpm1 daoten@b n@DM@ e {tirsm) at regra temla@rgtl{rﬁ/ﬁq#P > hours. 0.27

20 EX@ 904 8inb81 -f2 m&m%ﬂlanzngﬁffmembﬂd 4n¥b:18y trlethylamlne were added and

-t hi ophen-2-yl - dazol
0. sz];gnl@g EVase (rz]ontmued over nlg t a?lzooom temp rat%reen%g(s lell evéger Svas added and the

4- ﬁb&h@)ﬁyas?ezzcg@&t@@with Rttlacktabee @hfdd‘natagmpbyir an mhtd}ekwith c
acl
N (I a

O liéhzﬁ&ugo&—%manboxylic—a@ﬁl (Qmmﬁytblephmnbmbethyldfa@mdt oy 4 yellow solid;

K% 199, §/d Lisg gﬁML ne were added and stirring was
ontinu d over ni roomt enperature. 350 m wat er

mas added and t he n1xture was_ extracted. w

et fyniztae gf @10 g:ﬁrraﬁthp@gygpﬁgph@hnglrylmg%cgmawgT; carboxylic acid (2-
et &Yd- Q-Qﬁfo@h@ﬁh féﬂﬁd)‘larﬁlde(anﬁ'O@Z%Qﬂmﬁoﬂﬁngtr(ﬂ%ﬁr%cetate was melted at

{?5 8 )f%/r 60 mmu es and after >c/ool1ng to room temperature, suspended in water.
Extraction with dichloromethane and chromatography on silicagel with

30 ethylacetate/hexane 1:1 gave 0.02 g (25 %) 4-methoxy-7-morpholin-4-yl-2-(4~
thiophen-2-yl-1H-imidazol-2-yl)-benzothiazole as yellow solid; MS (ISP): m/e = 399
(M+H™.

Example 19

4-Methoxy-7-morpholin-4-yl-2-(4-thiophen-3-yl-1H-imidazol-2-yl)-benzothiazole



benzot hi azol e- 2- carboxylic acid

(2- oxo- 2-t hi ophen-2-yl -ethyl)-am de as a yell ow solid,;
WQMBI5FEP): me = 418 (MtHE) . A mixture of OPADEB2004/004843

4- met hoxy- 7- nor phol i n- 4-yl - benzgphi azol e- 2- car boxyl i ¢

acid (2- oxo-2-thiophen-2-yl-ethyl)-am de and 0.32 g

aFTR U 'M&fgbfc}-?%%%hﬁ%eyl%ﬁz&ﬁ o5 Alarbdiic 1 5a0RA 098 ¢ 1,1

S an ter "coo to roomt errpera ure,
s apentlediniiagele & 40 mERMBWeresHIIR hragme Fmenesthi4fan &> hours. 0.27

deZ—%ﬁﬁl%'@t @UthaspY etBBn S Hy@?&ﬂlori’& 4l 805 g triethylamine were added and

4 sa%%#égg\%ﬁact?g{:}gﬁ (gqeer i(]iil t %ar\cl)gm(tgmpergatlgre 35@ ml water was added and the

5t Ehhlﬁﬁﬂewagcmfacﬂdd-mth ethzlatetate. }Gﬂrobﬁlﬂg@iﬂhyaﬁodﬂ&agd with
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H-blemcrﬂbmmle—z-qplrboxtyhﬂ z2ad fi-azoPR i@h2@64711@11)858m1de as a yellow solid;
P Qo 0.40 g
%ﬁﬁ?g%/_? rr%?%ﬁl\/l]+}f*§)4 yl - benzot hi azol e- 2- car boxylic

acid and 1,1'- carbon I-d|| dazole in 4
DMFRERES %ftoi lrorgeé gethpg e ﬁé@le%n‘l @@&tk@@eﬁogﬁr oxylic acid (2-

10 0.0%8-2- ﬂn@p]:fbm.’;l?l eth 1()&11&15!4: 2y0.3 Bt hanesiBuimyeifloGiiaosthtd was melted at
st

dded d
o0 e S pip Y érrﬂa Dol R eORT el HpP R prater.
V\/&txadﬁkﬁdwﬂh didhh@rometiame bad ehrovasitegrbplgodredliaigelwith

10 Py o 4 -
N AEBI b e A SR S S8 a2
4 ﬂmphcxxa,% vi-1biphierl- ﬂD;blenzo@hﬂnmic A WHQWQOQdd‘éﬁ lﬁlﬁ%%m/@ = 399
15 aC(MjH(I - 0X0- 2-t hi ophen-3 -yl - ethyl) -am de as a
yelTow’solid;, M5 (ISP): me = 418 (MrH+). A mixture
of 0.10 g
4- met hoxy- 7- nor phol i n-4-yl - FeardletGzol e- 2- car boxylic
acid (2- 10 oxo-2-thiophen-3-yl-ethyl)-an de and 0. 32
g @M@Eﬂ[ﬂ)@m [53-(F-hetiyddesiofb ghiophenvelyl ptiHeiniddz602-y0-7-asorpholin-4-
nut nd after cooling to roomtenperature,
é?@ “water. Extraction with dichl oronethane
and chr orrat ography on silicagel with
et]hjg/]j g@@m@ahﬁxhh—ene_t_hﬂ hyaveshi®pbeneprday564 hexamethylenetetramine in

20 4 ; hI dBhan 39?0 et qn?{/r}r]%% asg%r?é!i agro()f]n teglperature for l(é hggrs After addition of
yeld) r@l,@g@‘qy}egher s isye: qunﬁiter-e d3blae gpil?i é—ll-\f) Was@%@%mom
ZQeﬂl MRy Zholrdin 4 Srixtetdvfl1s ki’ﬁill’ﬁfl@chblb(}l and 1.9 ml concentrated
%Y%E?fﬁ?f?ﬁ %}% Tix%(l)l%nﬁ_rgca%grle d2 stXleJi off ang?ﬂg re31due recrystalhsed from

2 V&t@ﬂquﬁﬂ 9190 3-(aBos2- afﬂﬁmzb(hlnmbh}dftenm{b hidgthen-2-yl)-ethanone
25 ng} hl?gn(? Oa%é?ls Wﬁlﬁ% Q)? dl s (%ﬁ 1%96 mZOE i%f}hjl(p‘s/og %Q%?H;;_NH,Q,

irre hperat'ure fo hou
acﬂd)lo%)oh470(fM Q@CmNBﬁz@OW et her t he m xture was
filtered. The solid residue was stirred at room

0.30 g 4-Methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid and 0.19 g 1,1’-

carbonyl-diimidazole in 18 ml DMF were stirred at room temperature for 4 hours. 0.27 g
2-amino-1-(3-methyl-benzo[b]thiophen-2-yl)-ethanone hydrochloride and 0.16 ml

30 triethylamine were added and stirring was continued for two days at room temperature.
Water was added and the mixture was extracted with ethylacetate. Chromatography on
silicagel with ethylacetate/hexane 4:6 to yielded 0.12 g (23 %) 4-methoxy-7-morpholin-4-
yl-benzothiazole-2-carboxylic acid [2-(3-methyl-benzo[b]thiophen-2-yl)-2-oxo-ethyl]-
amide as a yellow solid; M.p.: 186-187° C; MS (ISP): m/e = 482 (M+H").



tenperature for 3 hours in a mxture of 15 m net hanol
and 1.9 m concentrated hydrochloric acid. The

waodoeaosss were distilled off and the resi due PCT/EP2004/004843
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recrystallised from water to yisgld 0.90 g (93 %
2-ami no-1 - ( 3-met hyl - benzo[ b] t hi ophen- 2-yl ) - et hanone 25

h)@gfrﬂ&ﬁf@éﬂ(ﬂ% 3- rﬁé VIIﬁOI%ﬁth }ﬂ@eﬁ@ﬂnaz&é@ carQ&@hc acid [2-(3-
ool N A0 4 PR
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r sohltMipperl atA1peC; ML) miles= 493&M+ARd: t he mi xture was

extracted wth ethyl acetate. Chromatography on
silicagel with ethyl acetate/ e 6 to yielded 0.12
g (23 99 4-nethoxy-7-norpholin-
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asbeazqtbidzolﬂ solid; Mp.: 186- 187 C M5 (ISP): nle =
482 (MrH+). WO 2004/ 101558 PCT/ EP2004/ 004843 -41 A

m ! 1 DMF
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was nel or m put es, an r,coo

g R CheupRRdERy PhSlarel bR etane 46 to
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W th et e/l hex o V€40; 0 o

. ?m%@.ﬁ? L Joiet e 1268 R oRedpidn o os (10 900,136
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yel | ow solid Mp.: 213-215 C MS (ISP): me = 463

( ded i
M*'ﬁ" % ) m)92 ﬁﬂ-tixethyl oxazole 4- carbox?fhc actledn méathyl ester Wlere flﬁlspen ed in

- &ﬂ 1@13@ ﬁh@rg@lﬁonq@gld&g@%;eﬁégﬁ hourg a’g % C. T)ile rsngltvent was removed at
2-3PC0RRRACAGRI £ Btk @esﬂﬂfé Wil 51 @nded in ethylacetate, filtered and dried to

L s LA Tt 0 A0 DN et Subaets o)

wehte addedMaridh)st i rri ng was continued over night at
roomtenperature Wat er was added and the m xture was

oS L0 S AL Py MRS AR i 517
2 @1b(g1y@ 7111%1dazole in 11 ml DME were stirred at room temperature for 16 hours. 0.16

% {2 ARhER- t%1dﬂh@§12b)ﬁlpr8ﬁ$ﬁlz910%e 41}7&1%%91%¥ME b6d 82BnINEkihylamine were
er as_.a. yellow soli cme = 223

19@{1 fredisEnng s copt 1n‘.fg§or(t1@ c%ys atjrggm t(:mat&gz %\gteé was added
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est e,.su 3 ydr oghl or

i e A L SR R

r eeozethizrble-2-carboxylic acid (2-o0xo-3-thiophen-2-yl-propyl)-amide as a yellow solid;
MS (ISP): m/e = 432 (M+H").

A mixture of 0.04 g 4-methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid (2-
oxo-3-thiophen-2-yl-propyl)-amide and 0.13 g ammonium triflouroacetate was melted
at 165 ° C for 60 minutes and, after cooling to room temperature, suspended in water.
Extraction with dichloromethane and chromatography on silicagel with
ethylacetate/hexane 1:1 gave 0.005 g (13 %) 4-methoxy-7-morpholin-4-yl-2-(4-



20 30 C under vacuum and the residue was suspended in
ethyl acetate, filtered and dried to yield 1.52 g (79%
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stirring was continued for tBxam@by2® at room
tenperature. Water was added and the m xture was
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f or m No-C exanone
b@wpt}m@be aérhah%brpwnrﬁo iy VSIS :drierre 37héMe Thaded

and stirring was continued over night at room
sotenmperature. Water was addedgxhghed3the m xture was
extracted with ethyl acetate. Chronatography on

JI %fg/ﬂ?}? } s Oﬁiftfﬁ%@'}’g%?}tbfoﬁgﬁ }3]4 é "/:) té/tra%ygro -pyrano(3,4-

beﬂnﬁkhmﬂzole 2-carboxylic acid
(2- oxo-cycl ohexyl)-anmi de as a yellow solid; Mp.: 195-

91%991%1 Q@lfgxlnﬁﬁ)l) JR{E‘U%A oxﬁ%@ ‘ﬁenzot 4B 1%”&:‘15(?3 gf(m@ nl&og 2-

ol 1’'n-4- |azo e-2-ca
acnethpzy-5g8otphelieyicTldapheryiryunmivers adees (18 @ratﬁw&ﬁlwmrmﬂ quantities

25 U rddd R ERAGEL @iﬁle‘ﬁ@ﬂ foRY3 Behaks 24680 °@ Afedr co51@1g"'ﬂoritié1€i&emperature
an d. Il‘g({;r} gé? Hg)%no Wre?eo rgdeg ”ﬂ%rr% tlng prségf?)&ate was colpected by
ﬁltrat1on. After washing with hexane and drying 34.4 g (77 %) N-(2-methoxy-5-
morpholin-4-yl-phenyl)-oxalamic acid ethyl ester was obtained as greenish crystalls, mp.:
95-97 °C, MS m/e (%): 309 (M+H", 100).

30  To 33.9g (110 mmol) N-(2-methoxy-5-morpholin-4-yl-phenyl)-oxalamic acid ethyl
ester in 652 ml boiling xylene were added 8.80 g (40 mmol) phosphorus pentasulfide in
small portions over a period of 30 minutes. The mixture was refluxed for 5 hours, cooled

to room temperature and filtered. The solution was extracted 7 times with 100 ml IN



di chl or onet hane and chromat ography on silicagel with
et hyl acet at e/ hexane 6:4 gave 0.04 g (39 %
W@ 200et10u5x8/- 7- nor phol i n-4-yl -2- (4,5, 6, 7-t et r ahyPCDERId0DHEN4843
nzoi m dazol - 2- yl)-benzot hi azoI %(as i ght brown solid;
Ms (ISP): me = 371 (MrH+t) . anpl e 23
ﬁﬁ)ﬁﬁ@%ﬁﬁegu Q@&%A Wasﬁe%%wlgg tlb? ﬂﬁ%lggnrﬁ tel%d afd treated at
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mﬁ;ﬁ ) yC mitidt qeppper@w&qdé}yérq@ﬂ@m«,@gi aatihndd 1 »os reachygl. 11’@at1on of the
( tecipimt 1e1%1@da@tzfngsye/@ (a%@dﬁ@ky B= Iﬂoﬁﬂhoﬁﬂﬂ@w;ﬂféh Bmino)-thioxo-

o Systed i S ol ST QR B )

cooling to roomtenperature and filtration 1.5 1
5 n-Asotatien w05 gCBjSeﬁmniEﬂ)’:‘ (-eetHaxy+igmprgwilipH4-gt-phagykmino)-thioxo-

C °| | tgccéc%{mb%tﬁ rﬂl' 1211 %ﬂ.}ﬁ(&? llﬁﬁ{[agﬁ[l %%Eﬁg@r\%%ﬂe B&X&}tion of 40.1 g

mfrlﬂ;fhmmcpi potylssnphécnyﬂq) adp @ﬂatqt@ 2 e 3t theed tleg temppsrature did not

?%(@éeﬁe@) °@STIH ﬁ%ﬁﬁl%;lwa% 3%&%% kdrSs hd s at 109é a%a c&lcéﬂﬁa@d%ydrodﬂonc
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RN, N T

for 5 hours, cooled to.roomtenperature and filtered.
Th&e svmplenm«)mmf 3nBilsg ¢t athatyednforphoks-4wil thenddBiapdle 2Navi@xylic acid
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(2 nmet hoxy 5- nor phol i n- 4-yl - phenyl am no) -t hi oxo-
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acj dde reac
Fi W?rreéeﬁt@ﬁé Bff t¢ Kl 8% X& dmafrgho}%a' i ttf’iac?ole 2-
8. &@behifr84afellow solid; Mp 145 147 °C; MS (ISP): m/e = 276 (M+H").
4- met hoxy- 7- nor phol i n- 4 - benzot hi azol e- 2- carboxylic

| 9
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1§ﬁ{nﬂQX!§ﬁ§b&tﬁ+and crystallisation from

0.56 g 4-Methoxy-7-morpholin-4-yl-benzothiazole-2-carbothioic acid amide in 56 ml

* tetrahydrofurane were reacted with 11.3 ml iodomethane at 50 °C for 4 hours. All volatile
components were distilled off under vacuum and the residue was dissolved in a solution
of 1.03 g 4,4-diethoxy-tetrahydro-pyran-3-ylamine in 60 ml tetrahydrofurane. The

35 mixture was stirred at 50 °C overnight, the solvent was distilled off and the residue was



di chl oronet hane yielded 1.17 g (40 %

4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol e-2- carboxylic
wa@edod/1easpgle as a yel low solid; Mp.: 228-231C, POMSEP2004/004843
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stirred for 4 hours with ab@hmpldd4 hydrogen sul fide
roon1tenperature Sol vent and excess hydrogen
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10 0.d48zepine8¥ cibodylic acid tert-butyl ester
nmet hoxy- 7- nor phol i n- 4-yl - benzot hi azol e- 2- car bot hi oi c

aﬂﬂ_ﬁm sgg,MoE’l of 1?63é§g 9 13, &‘@ tet?’ﬁly(ﬂ‘ Ege.pir[g £ ca:rbg)%ﬁic acid tert-butyl

4 -eNfst mldrghlpmﬁtthaxmmsadéeé@ﬁ Ap &z 31588 e prphibsheoic acid
aqr/@i 0/@ 1@@ IThe38ixtl re u*a?&l[cﬁ\t@dq{) QlfoWl}a\W%rﬂV% %oﬁ?ﬁ%ﬁgature overnight,
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et hox p am ne
C GETHAROP VeRRET S |63 BPE PO s oEE <G PR o Dlggiape-4-
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r ~101558 PCT/ EP2004/ 004843 -44
Eﬁb gé%p§%%§g%@?& ydrochlorlc acid (-20 %9 and
stirred for 3 hours at room tenperature. Extraction
wiEcha shiletioropfolfet h Srexaghazaabisedelnd Wretrae ticarboavlieacigiqrt-butyl

20 AQsteS LRI etﬁzﬁloE’WaS'acﬁieﬁql'id) Wté}yssczh Qﬂ%&ﬂﬁﬁ%}brﬂ@ and 43.6 g
sil i cagel, h di chl or opet hane/ qb aﬁéS and t hen q
o 1FOR TR A A P FRISUORE TS SR 257 8 pﬁgﬁaz tothgsplygns prere greatly
9&erhoytEbyedtilltidn deOSvafum and the residue was suspended in ethanol and
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20Bte20U R@mol\vﬂ of HERplvent end=cl3FRatoghtpy on siicagebivith24
52 &I?ﬂ%@ anﬁf Eﬁr %ﬁgka s, f} 53(29 %QZ&H&B 82015 SyVdzdpehie - Larboxylic
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stirred solution of 16.4 ¢

5,63%@ ZL'—AﬁHJS-%hB{)ﬁH%QX}ﬂZZQgMEI Jcal%@iﬁ@&\tidl tertaitd ester in 51 ml methanol
ert-

Y bR b RS 6 GO RE o chaccost (109615 yield 585 g

(quant.) 4-amino-5-hydroxy-azepane-1-carboxylic acid tert-butyl ester as viscous oil; MS
30 (ISP):m/e= 231 (M+H™.

0.50 g 4-Methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid and 0.31 g 1,1’-
carbonyl-diimidazole in 25 ml dimethylformamide were stirred at room temperature for
16 hours. 0.43 g 4-mino-5-hydroxy-azepane-1-carboxylic acid tert-butyl ester were added
and stirring was continued for 16 hours at room temperature. Water was added and the

35 mixture was extracted with ethylacetate. Chromatography on silicagel with



(70 % purity). The mxture was allowed to slowWy warm

to roomtenperature overnight, 11 ethylacetate was
waddedorssel t he sol ution was extracted with aquRGEPZS4/004843

sodi unbi carbonate, | N aqueous sgqgi_um hydroxi de and
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added and the 35 mixture was extracted with

,0 €thyl acetate. Chromatography; XQHIP'{% 39 cagel with WO
2004/ 101558 PCT/ EP2004/ 004843 45

2 C%&Gﬁv)%p é{x]l%/(&ﬁh’é]? Oa'llgzlo ) 1 4'5 6,7,g—he}7(a?hy(/i)ro—imidazo[4,5-
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uty ester sul f oxi
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30 4 [ (4-methoxy-7 Example 26

(4-Fluoro-phenyl)-[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-4,5,7,8-
tetrahydro-1H-imidazo[4,5-d]azepin-6-yl]-methanone:



1o norphol i n-4-yl - benzot hi azol e- 2- car bonyl ) -am no]

-5-oxo-azepane-l-carboxylic acid tert-butyl ester as
wQ@edokomssolid;, Mp.: 95-97 C M5 (ISP): nie = BOBEP2004/004843

(MrH+) . A m xture of 0.15 g 4 _46.

[ (4- nethoxy 7- nor phol i n-4-yl - benzot hi azol e- 2- car bonyl)

;est 4 ot ?sgno(?goo @?7?[%2 Jneﬁl%&?g%bfﬂloﬁﬁ'éjylt @%1%0@1&%1 -2~ (}51)
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f dle4s %W&:h@cabmfo igpdeo[b ol 1zspine ydinshioridape? atl eteahydrofurane
sw@w&q at 0-4°C 3.66 &l N- e%hﬁd@iﬁ@pr@fyylmir@rana@bls@mur at ed

S S nmbi car bonat e. Extr,act
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ﬁﬂéiﬁﬁQath?éoﬁﬁthkb [4,5- d]azepi ne hydrochl oride
1.70 g

10 2- (4- Met hoxy- 7- mor phol i n- 4- yiixa ot hi azol -2-yl)-4,5,7
, 8-tetrahydro-1H imdazo [4,5-d] azepine 6- carboxylic

255 Y A Ry OB 0 Rt o

nehhémol[4 5-8 azepins6-iyt]rdthanoae r oom t enperature t he
solvent was distilled off and the resi due was

9%5 ¥ §iks hﬂsk % 66977%% E@Hm%{h ?(9 ﬂh%g%iwl—moéﬂ- ygbel{z@&q@zol 2- gfl)
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15 thér@ GhdLr dt des1°aS0 96 hﬂQWeﬁf?ldn@o rMp amimOafrd2H807Gnl Metylchloride. The

( 4mpgt%rvgs 5%& ?or 1['¥§10u2.‘8, s1ﬁcag was ad%eg and the solvent was distilled off.
( AFetekiOuywds tharsfireddi to-adoldmbprefiie itk ellicZzey hn)d Wasb, 7, 8

P haRbHE i S A s B B Tl 0 03 a0y 1

sump’émsy—@’rrnmfph@hﬁ&?yld)enzothlazol -2-y1)-4,5,7,8-tetrahydro-1H-imidazo[4,5-
202° é%]%% QC@V Hﬁ{egﬁ 18 $o1 M’g“%ﬁ DoRZQINVE(1¢b): m/e = 428

i m dazo azepi ne
hy@ﬁbgh]orlde in 3 n tetrahydrofurane wer e added at
0-4 C0.06 M N-ethyldiisopropylamne and 0.01 | 4-
f1 uorobenzoyl chl ori de. The nExeimple2svas refluxed for 17
hour s, silicagel was added and 5 the sol vent was

i ff
: 4T]*/[e gw%' §d Fimo %Oﬁleaégfg%’ﬁaaﬂ?aé’ ilc R o‘?fét%gsgﬁea aﬁg&
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251 Zné&é L@e‘bﬁa&y?g 0 IOM I %ﬂ ! BREIH- @ﬁ)‘?—'begzdﬂlnl\zo‘f 25y1)-

H-I m'dazo

azepi
DSBSy e gl aipine o Ry riegh -4yl tetrabydrofurane
(1 wBk 2ad B EatD-PEE 0 Ok -ethyldiisopropylamine and 0.017 g o-toluoyl chloride.

The mixture was refluxed for 17 hours, silicagel was added and the solvent was distilled
off. The residue was transferred to a column prefilled with silicagel and was

30 chromatographed with dichloromethane/methanol 96:4 to yield 0.047 g (94 %) [2-(4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-4,5,7,8-tetrahydro-1H-imidazo[4,5-
d]azepin-6-yl]-o-tolyl-methanone as yellow solid; M.p.: 194-196° C; MS (ISP): m/e = .
504 (M+H").
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(4- Met hoxy- 7- nor phol i n-4-yl - benzot hi azol -2-yl)-4,5,7,8
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hy@®f-edhl ori de in 3.4 nl tetrahydrofurane were added

at 0-4 C0.07 M N-ethyldiisopropylam ne and 0.017 g
o-toluoyl chloride. The m xureides refluxed for 17
hour s, S|I|cagel was added and the sol vent was

g'oé;]l;j: mﬁ l— Qf -miA8xy- ?ﬁh%ﬁo}ﬁ@% }l%ﬂ%tﬁfa&@l‘b 4D-£5,7,8-tetrahydro-

Ied wi t'h silicagel ‘and
crﬂr}bmfgg@[érﬂﬂéhzwlﬂ’rﬁ -vi-stethaneomet hane/ met hanol 96:4 to
yield 0.047 g (94 % E 2-(4
nethosappensiasy $hd 4 6-24 %rmeﬂaﬁﬂrmoaalmlmzwl pengothigzol-2-yl)-
8-1.£5 %Wgé f'\%%ﬁhﬂ%‘% 540 Prepine hydrochlonde in 3.4 ml tetrahydrofurane

S b e €0 DRl T R S S

2 yélopbbahéaohyER2600dd. Qhé Badiure wils e axaal for Zghdurs, 51hcagel was

aéﬁiF% ??%ﬂg; &¥lge?$a{s%(%1c]’1§d oft 'ghqsregl? 48 {;N anséerreic%/ ba Bhdan prefilled
Zwlzh sllicagelraypid- vmscgbmmatogmphéﬁbwmh éuhkmeqmﬁtbnndﬁnemhml 96:4 to yield

&%Q?Oﬁgé’ycyoi% IIQI (4%§h¥%—?§ﬂ&%§?h§?§g enYdthiazol-2- -y1)-4,5,7,8-
hytatrd@hlrrmlﬂd@mdﬁw#@ dﬂﬁquét patlymetranpanes Y%Wéolabéé% (ISP): m/e =
at45Q-#+G19. 07 nl N-ethyl di i sopropyl am ne and 0.014 ¢
plvaloyl chloride. The mxture was refluxed for 17
hours, silicagel was added a%g t he f]ol vent was
distilled off. The residue %@®H$¥hsferred to a
colum prefilled with silicagel and was

2-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-4,5,7,8-tetrahydro-1H-imidazo[4,5-

d]azepine-6-carboxylic acid dimethylamide

To a suspension of 0.04 g 2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-
1,4,5,6,7,8-hexahydro-imidazo[4,5-d]azepine hydrochloride in 3.4 ml tetrahydrofurane
~ were added at 0-4° C 0.07 ml N-ethyldiisopropylamine and 0.012 g dimethylcarbamoyl
chloride. The mixture was refluxed for 17 hours, silicagel was added and the solvent was
distilled off. The residue was transferred to a column prefilled with silicagel and was
chromatographed with dichloromethane/methanol 96:4 to yield 0.04 g (92%) 2-(4-
methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-4,5,7,8-tetrahydro- 1H-imidazo[4,5-



chr omat ogr aphed wi t h di chl or onet hane/ net hanol 96:4 to
yield 0.047 g (88 % 1-[2-(4 |0

WOoretohosnsss’ - mor phol i n- 4-yl - benzot hi azol - 2- yl ) - 4pGI/EPBo4/6)4843

10

25

30

trahydro-1Himdazo [4,5- d]azepign-6-yl]

-2 2-di rrethyl propan-| -one as ye?l ow solid; M (ISP):
Sorerinbty o R AR ey gL S0 yd ey mes g

t(h/ﬂr}éﬁydro- 15 1H i mi dazo [4, 5-d]

azepi n-6-yl ] -nmet hanone To a suspension of 0.04 ¢

2- (4- nmet hoxy- 7- nor phol i n- 4- )ﬁxaﬁ@p:zgzt hi azol - 2-yl ) -

1,4,5,6,7, 8 hexahydro-im dazo[4 5-d] azepi ne

LR ket a8 B8

cyiei-aptdape{ascdiabapiy o-dhkthandee The ni xture was
refluxed for 17 hours, silicagel was 20 added and the

SOl 2Rk pUAR, S 11 b o Lhlert )9 LBRIE MOELLIARRLALDEH-

t P I and was

c Hrébﬁzéﬂcﬁghacpﬁxediommﬁazou fbmdémrme Ihﬁ chierida o0 o8 tefrabgdrofurane
y'v@%rg addbd 0# 0Ye @@2 P4n1 N ethyldnsopro%ylamme and 0.037 methoxyacetyl

C clopro - - et hoxy- 7- -
y p ggm;z*ctgne was reﬂux)% for 17 ours, 51J11cagel ngs aPchlgé %%H '€ solvent was

t Qﬁftﬁll'é?i @H}JTﬂé‘l’elsﬂhQ 2 91{rdn GerddPioaioturbn ptdfiled ithrslivagd and was
ow sol i
S e ErmebioRye Sribeper e o ST mefEh PSR e 2-
4metﬁoxyi,1 (8- tlahéthh}y)dﬁﬂndrpﬂ-}ohmmmn[zd[hﬁzo]da y1)-4,5,7,8- tetrahydro 1H-
gg%azg LP 5 %lila?o Bﬁgl 'ylg e%a{nq)ng 'aH?etuBW sgmi dis T]%P?‘ m/e = 458 (M+H").
2 (4- nethoxy 7- nor phol i n-4-yl - benzot hi azol -2-yl) -
1, 4,5, 6,7, 8-hexahydr o-i ni daZbpmme 3 azepi ne

hydrochl oride in 3.4 mM tetrahydrofurane 30 were

g@ quQ Rolirth-yNbehiorhiddl2of)-apyl, end tachydne 1 H-imidazo[4,5-
dlms Icarb é?ﬁ}g chloride. The m xture was

e‘gla%BPé‘éeﬁtﬁﬁr $fLagel was added and the
sol vent was d| sti I I ed off. The residue was

t r'ess bespesdont of 6.0¢ @l 2Hi-npathésiytT-erphtlin-4iyl-beaggehiazm 2-y1)-

ggﬁﬁS%hfgﬁ%(aggg%o f 1%21%( 5 ﬂﬁ&?&&rh%c;m&iqu%qarﬁpietrahydroﬁlrane

newemyldad ) 2 36) moaimll eﬂw&mpn@mzmmezargﬂ 9.01, gethylgblogoformate.
EW%%%B%AS ML@l228 £§:4 72 MR, %@i@ eﬂ-@g:sa&r?ﬂed and the solvent was distilled

04843 -48 d] azepi ne-6: ?ﬁ(%‘;lc Ci

di eIy raﬂdweW%ﬁstra,ﬁéferr@dﬁ%a|CP1&mme@ﬁ%rﬁy 1ga %ggw

( Mt hatdaraime H%@leaﬂbﬁid%t}iahd/metﬂﬁnol 96:4 to yield 0.028 g (62 %) 2-(4-

f t4 Bet ! ho_x -Jalorpg})oia_ —lﬁl: E%’%B %_zo ?}t Jf %6}280 etrahycllr)o IAI-‘I ?m?daéo 4,5-

azépiepifie-§dartetdlirmitethpl eates alsxﬂnmsohd LS (ISP} rg/e = 458 (M+H").
2- (4- nmet hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -

Example 34

6-Methanesulfonyl-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-1,4,5,6,7,8-
hexahydro-imidazo[4,5-d]azepine

To a suspension of 0.04 g 2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-
1,4,5,6,7,8-hexahydro-imidazo[4,5-d]azepine hydrochloride in 3.4 ml tetrahydrofurane
were added at 0-4° C 0.07 ml N-ethyldiisopropylamine and 0.009 ml methanesulfonyl
chloride. The mixture was refluxed for 17 hours, silicagel was added and the solvent was
distilled off. The residue was transferred to a column prefilled with silicagel and was
chromatographed with dichloromethane/methanol 96:4 to yield 0.015 g (32 %) 6-



1,4,5,6,7,8-hexahydro-i m dazo [4,5-d] azepine

hydrochloride in 10 m tetrahydrofurane were added at
wWO2004@B521 nl N-et hyl di i sopropyl am ne and 0. OBGT/gP2004/004843

nmet hoxyacetyl chloride. The mi_xtyure was refluxed for

17 hours, silicagel was added and the solvent was 1o

glpg 1544 ﬁgfo%fy{ 2-( hﬁl he ?' 281 '&Laﬁ%feﬁé&tﬁﬁz&"z 21)&3104 yaﬁs-

, ogr a
dibedhydrarimnar Med REaRane aga'ellpw epligh M&f@%%e e 466 {MogH").
2- met hoxy- 1-

[ 2- (4- met hoxy- 7- nor phol i n- 4E¢hmBRres0t hi azol - 2-yl ) -4, 5,
7,8-tetrahydro-1 H inidazo[4 5-d] azepi n- 6-yl ] - et hanone

a% (%eMJe V(\)Ixic’f—%lﬂllyq) -%/E—rr{el 7—morpHolln—g—yﬁ—wnzc)ﬂna;)i%B % 4,5,6,7,8-
5 2-hiedahiyididrimidaZe Figi-gdlhaetpine 4- y| - benzot hi azol -2-yl)-4,5,7
, 8-tetrahydro-1H i m dazo [4,5- d] azepi ne-6-carboxylic

a‘E)l d} %ﬁ%nﬁm’%ﬁ%% % rﬁ@%@?ﬂﬁb@mﬁg{s t4h.lg°§939‘3thfa§?l) 2-y1)-4,5,7,8-
1 te[tr@qydrcy-l ﬁ@;é #pil pzwpghé(y [aethangpein é@plﬁ@trahydrofurane were
h)f@lerc@ﬁméﬁ% D! %gnl mh?améalmuﬂl&h yide sxflutﬁ&n(el mﬁrtarf?aﬁdurane) over
ro am, n
{Ghi b GFHERES SRS %teu\%f R P sty 7 81 Spger ot 05
10 h @) Bxtrastid WAY eihylm&ataddé dhaathtbgreplsiodry glitagalasith :
dlé:f%):]érl ed él?,a%fef gﬁan(%lﬁg% ylelfgecﬂ? ?47%3%a&%’i(ﬁge{h%ﬁ—ethyl)-} (4-
C hnﬁhax}e@mqm];:é.dllw4ﬂﬂ hﬂnmhm(drﬁa*ﬂhdrﬂeﬁ iz tSherehydre-imidago[4,5-
Cﬁ%&?y e%ﬁo ‘fﬁff‘d@“{z??(ﬁfﬁb%éez&‘* ﬁéll al\é[ng % yl)-4,5,7,8-te

trahydro-1H i m dazo [4,5- d] azep| ne- 6- car boxylic acid
ethyl ester as yellow sol i d;EREPla¥p): me = 458
(M+H+) . 25 Exanpl e 34 6- Met hanesul fonyl - 2- (4-net hoxy-

15 7-2701- RReh dxf=-Amdrpldiiz o yhbazothi2zol2)yl)-3,446,7-Eetfahydro-Baidazo[4,5-
ge ah e SlcTr‘tgoa)l(y ic Lc1d§er91)u%rfes?| ne To a suspension of

2- (4- nmet hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -
1,140(bg @& Methopampdriolinmd-fabafizdthiazdle- hz@}bpﬂteom acid amide and 20.3

AL SERSE iy A L8 ARt ot
0.09 Trie rpwpd tiegrrrseipitan s @Mf@qi fegeld Wélpg%ﬁ Xk U é- %TgOXY'7'
20" %bfeﬁh% 0¥ Behz O Sle- Bdrb6aaRloWRS: AidladtaNestélEdroiodide; M.p.:

sol v tilled of e residue was

t refskdr peMStgsé B¢ un%?%&@fﬁ IYed with silicagel and
was chromat ographed wi th di chl or onmet hane/ net hanol
96Tdta b yﬂl@dndoﬂl) LS 4gmeBdx4Y - ﬁot{ﬁoﬁﬁ%ﬂ%&t&iazole -2-

P ERROONR01AR oA IR NS ARV g e added
,T1Bhg rﬁewahysdﬁ,é m@arzplpﬁmdlsed}caalz@pfhﬁ @aééergrbuwbwter and the
25 s oﬂnkﬁu e&l\@s (s{en%@a a)t Bl din feré}@eq‘at(lw fdt two dgﬁéamﬁ’éneo 3ml®oron trifluoride
( 4ethen ﬁm@fre ? q*ﬁsqu@ﬁém selveny wandistilladntbyrder yagaum. fgging). g ml boron
, TerBluoBidb ethafiyehvereladt ezl the nfixtlke #aedibddved in 30 ml

dimethylformamide and heated for 10 minutes at 125° C. The solvent was distilled off
and the residue was dissolved in dichloromethane and extracted with water. The organic

30 layer was dried with sodiumsulfate, filtered and the solvent was evaporated.
Chromatography on silicagel with ethylacatate/hexane 1:1 followed by chromatography
on aluminiumoxide with ethylacatate/hexane 1:1 yielded 0.18 g (35 %) 2-(4-methoxy-7-
morpholin-4-yl-benzothiazol-2-y1)-3,4,6,7-tetrahydro-imidazo[4,5-c] pyridine-5-
carboxylic acid tert-butyl ester as an amorphous solid; m/e = 472 (M+H").



0.09 ¢
2- Met hoxy- | -[ 2- (4- met hoxy- 7- nor phol i n-4-yl - benzot hi azo

WO 2044015581, 5, 7, 8- tetrahydro-1Him dazo [ 4, 5- dPCT/EP2004/004843
azepin-6-yl] -ethanone in 5 m _tsgtrahydrofurane were
reacted with 0.2 m |ithiumal um ni um hydride solution

(1 Min tetrahydrofurane) oygi,pght at room
terrperature 5m et hyI acetate %ere added fol | oned by
water at 0-5 1o C. Extraction with ethyl acetate

aﬁQ(LLCMpmﬁgmgmhph@rfl g]rbqr@g@éazo\}vzt}ﬂ, )-4,5,6,7-tetrahydro-1H-imidazo[4,5-

fﬂ;lr%ﬂﬂ‘ﬁg, E_L .hanol 4 yielded 0.047g (53 %
oxy- et |) 2- 4-
m@t%®<9 -(i-Metphol rmonphyhnﬂeyimhof@mm 259k3,4.6,74teEabydro-

5 Sg%ﬁ%&@%-%ﬂgﬁ?ﬂ%— T %ﬁg_ﬁg#)c QJngéﬁn%ugﬁ §§§rl\§gjf_cﬁ’s\§’ol§79& %3 mlof 7.7

( 4n¢l@t fobixtyer7efiydpigeh chlozidg in nethaovh Aftzoétirging la) x®pa{edyperature for
t & a&%ﬁ’%@% Reﬁt{ﬁréjsqii&%l%é oé' tofdeRY Wadl LG a2mG A RN L iGn A thresidue

4detslhupxydai methpivol ansd ﬁllteyéd twendd OHI5a 2dBE90)-2 64 imthuxmﬁc
aci d

t é)ilorgﬁrq‘an 14 fﬁ%en%)thmzolra 1) 90oget 0 Qheydr@ 1 1mﬁ‘az [4,5-c P‘gndme

rane were iTred at room npera u‘re
10 t ﬂmyémchhlmck as Ylow sedid MLmJgZGfBFEdF % Mt @SRyam/é il 37 @GHHO).
yield 0.74 g ( 51 %9 4-methoxy-7 20
nmor phol i n-4-yl - benzot hi azol élxzmq:)l;r?[ﬁoxi m dot hi oi ¢ aci d
nmet hyl ester hydroi odi de; M p. 169-171 C, M5 (I SP):

g 4‘—1@%05{%%&1‘ héBn-A- ﬁ%ﬁ%ﬂa‘%ﬂl—@—fﬂ 01 28 7gtetrahydro imidazo[4,5-
4- met hoxy- 7+ rmrfélgol i n-4-yl -benzot hi azol e- 2-
¥e

c &IBE R 81 te v methanorgt hyl ester hydroi odide in 33
m tetrahydrofurane were added 1.34 ¢

3 ‘TN $i8pédnstorthfed.DDX 2~ (i- ﬁﬁfﬂo&yryembrpiwhhewl -benzaehislol-2-y1)-4,5,6,7-

15 ¢ SHADARbar Rt e op- i B R dES Gt HhistPlrofuranc were

t randﬂédmirO deC Odhel Mtethyhditsepagyadianand 0804 oil ventuopbehloride. The
d'xﬁlﬁ e %ffux RIS oY, %H{Eh%leg\agk Qd%d?aﬁ'a‘thp%l%t was distilled off. The

eet erate re a e mxture
diresidua et transBoredito a gplammgrefilbed with o cawqhande‘msg@r@r@atographed

1Q/V1fﬂ &H&lﬁ@et@t%/rﬂe’%ﬁar@l od: Q%o'ﬁ Rldvrtds g’\@@ %’) @L [4- h@:ﬁlc@(ﬁfﬁ morpholin-4-

20 o PERERALID ekt ROy RN E 3 Ly R ARG P07 Biyl-methanone

V\AatslyelﬁﬁdsdliaiﬁMsf(asm) mfé¢ £4ed @d-+anJ. t he soI vent was
evaporated. Chromat ography on SI licagel with

et hyl acat at e/ hexane 1:1 foll g/ chromat ogr aphy on
al um ni unoxi de with ethyl aca afnéj}fhexane 1:1 yiel ded
O. 18 (35 99 2-(4-nethox

811 -Methopxsyt 7- ponphotlin:- 4y bergoyhlgzol-Z y1)-1,4,6,7-tetrahydro-imidazo(4,5-

ﬁhﬁg Lahydpo-im dazo [4,5-c] pyridine-5
car oxylic aC|d tert butyl ester as an anorphous

lid;, nme 2004/ 101
25 pesy EPSOUHTUABA! B - el P O?mcérméfwﬁg}azol “271)-4,5,6,7-
-tB@il-@'d@J)JIH—Hﬂrdﬂo bertz]pﬁrl’ﬂlﬁib&droaﬂyhble 4).8 tnl térahydrofurane were

8% Fﬁn% gg § (} Oi_l- i - edcﬁylgugoprbpy%amg e'a %ﬁ'oddoaeml acetyl chloride in 0.25 ml
tetrahydrofurane The mixture was refluxed over night, silicagel was added and the
solvent was distilled off. The residue was transferred to a column prefilled with silicagel

30 and was chromatographed with ethylacetate/methanol 95:5 to yield 0.009 g (89 %) 1-[2-
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-1,4,6,7-tetrahydro-imidazo [4,5-
c]pyridin-5-yl]-ethanone as yellow solid; M.p.: 155-157° C ; MS (ISP): m/e = 414
(M+H".



0.08 ¢

2- (4- Met hoxy- 7- nor phol i n- 4-yl - benzot hi azol -2-yl)-3,4,6
wWQ Zeosgorsshydro 5 i m dazo[ 4, 5-c] pyri di ne- 5- car bPXYEPI904/004843

acid tert-butyl ester were dissghved in 13 m of a 7.7

nol ar sol ution of hydrogen chloride in nmethanol. After

stirring at room tenperat ur gxiQhle 4 days the sol vent

was distilled off, toluene was added and distilled off

?gqg_&eﬂ{(%?&g%%glﬁf-%uls endﬁ-ﬁ@oﬂl )gj)_ ;nlog 7- ’zciergrdah];(lirlot 1%1 gzo[él 5-
nuﬁphﬂhna54mﬁkmbhmzﬁdh%ﬁhﬁka yl)-4,5,6,7-tetrahydro-1
H i m dazo [4 5-c] pyridine 10 hydrochl oride as yell ow

Soﬂ‘o eg.?usg%g (%6@ ofg 5 & m'é@ogtif gpr)norﬂﬁo%n 4- §171§erlevt'ﬁ"9zd -2-y1)-4,5,6,7-

5 ( 4et1x,@ty|dm¢§t umdamﬁ@)ﬁ»rcﬂ]pyn@ma Iyesko el priiderip) O.®my tefrahydrofurane were
1,.4d6q 4rd-gt Cad‘(%jfnPN‘—éfh fagep E%‘W{I—’amﬁl]e aly 'O'déB ?nlféﬂi/}Jl hloroformate in

-0-to anone SuUsS
2 0(?45 wﬁ?ﬁnﬁxﬁr i#gf mﬂ&rwasgéﬁ%ﬁdmvsrz@ghg addligional§).q5 ml N-
1sb§idp§ﬁ&iﬁﬁ@aﬂd’6 051l I &ﬂ&-o@(}lﬁ&/aﬁé feR@dded and heatlng was

Ztc%%%’lﬁgf@"%' 3o RoBe M pate et P DT ERC A B ps kept at 80

10 0-@ fdrudylur cSilicageldens addeel anldltkt soleenass dafilledkeftl Theeesidue was

. L
L I KT
C cﬂt]nmpem@ﬁi Yetaayl qlgircpmat@gmpba@gqt wafihcethygdacetate/hexane 1:1 and then with

v rbg}?;g&‘é&g%gﬁﬁﬁﬁol M/gx*éld%li m()b?}gﬁﬁf@{ 2”}_?‘4 n}gl?gf?}x?r ?ﬁr_n%rﬁz}%hn -4-y1-

y |besé9¢é@il%1r%zlérl-»‘§6 %tytr@ﬁrcsmd@é@ fiény \@vEdingi e Boxylic acid ethyl

15 [ 4sfer @&gﬂeﬂbw@bm MY UPY.en/fe el 2d4-(vetHANONE as yel | ow
solid; M5 (IS ): me = 490 (N%FH) Exanpl e 39 1-

[2 (4- Met hoxy- 7- nor phol i n- 4E&| ot hi azol -2-yl)-1, 4,
, 7~ tetrahydro i m dazo [4,5- g@ di n-5-yl]

%?m%’f RSB -mreﬁ{s’éfxzowﬁ?%?&n- 4| psuzgthiasol-2-yD-

2%5Vthﬁh&ﬂHGJEthhhﬂﬂlﬁhﬂaﬁﬁﬁﬂﬁﬂﬂ -thetteanloyielr ochl ori de
ino0.8 m t et rahydrofurane were added at 0-4 C 0.02

M Td\: etshyrisitin sfopOopyA-Glrinethoand -Brofilidlint-4-gk benzothiazol-2-y1)-
20 ¢ H{,? 5 '62? h&aﬂydqr% ﬁxdaztoféf £ %2&’2‘3#3191]: %g%gglo}-tag T ﬁtr}ﬂ t&rArofurane

over
sovere addagct 0d4°§t @ 09 oyl l\bcthyldmmrﬁmdamm andd). Q1r7£n?sfﬂé¢1f0é@€th§’l'

t Qshi&df? n%?]%h%r?cfe' Hyd ?&hl’éﬂrfd@ Bhd InPAGR waiQeMBd 4 BT 7 hours, silicagel was
chro t ogf.aphed mnth eth cet at e/ met hanol 95:5 t
e on bt B sglvemiovasyd % Qtaf

The residue was transferred to a column prefilled

( 4mﬂe§1h@§m afrd RS @Hﬁimamo aphedogitz oichioagakthdny/ettandl 8.4 to yield

yeq 153 P %%’?ne }E}’%Pl’ég‘]"gy )I\J:én%@%g %921%3%}%@ 4-yl-

( I\thlzfc)thla\iﬂ—Z-QDZId! 3,0,8 868 AT -EH200dA D) 4848 azephi 6 Flampthanone as

%TJOW®?ﬁ%£A§gS%% ﬁoﬁ40 ;ﬁ benzot hi azol -2-yl)-1,4,6

, 7-tetrahydro- |n1dazo [4, 5-
Example 42

[2-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-4,5,7,8-tetrahydro-1H-
30 imidazo[4,5-d]azepin-6-yl]-(2-pyrrolidin-1-ylmethyl-pyridin-4-yl)-methanone

A solution of 0.03 g (2-chloromethyl-pyridin-4-yl)-[2-(4-methoxy-7-morpholin-4-yl-
benzothiazol-2-y1)-4,5,7,8-tetrahydro-1H-imidazo[4,5-d] azepin-6-yl]-methanone in 1
ml pyrrolidine was stirred at 40° C for 18 hours. The pyrrolidine was distilled off and the
residue was chromatographed with dichloromethane/methanol 95:5 to yield 0.018 g (61



c] pyridi ne-5-carboxylic acid ethyl ester To a
suspension of 0.01 g
wQ2qp4Amsshoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2- pCI/ER084/@4843
, 7- 5 tetrahydro-1Him dazo[ 4, 5- lpyrldlne
hydrochlorlde |n 0.8 m tetrahygrofurane were added

R b A S g
nikidarel 4iad] atzqflntﬁxlel& %@ermhdlghl-yhe@bi’lm}’éﬁm 46’1belthaane as yellow

e p1.Qpxl-asmngrpmth 0. 05 M et hyl chloroformate
ué@%iggkgg chfbé eat?ng ugg contlnued for 4 hours.

0.015 m benzyl am ne were a%ég the m xture was
kept at 80 10 C for 1 hour was added and
the solvent was distilled off. The residue was

51 r[ammwheﬂy V@n(&phohmmylmeﬁidﬂﬂaedl-wﬁ)M,SV,I8+te‘ag11=.=5rdra{itﬂi-

th t t ond
A RS e e R b 1 anc
then with eth Iacetate/nethanol 9:1 yielded 0.0 g
( X' dguspersipnmt hoky .27Q4nmegmy17nmrgholm -4~ lbenzoth1azol yl)-

b qg@ Ehi @E@Jah?d%'—lhﬁazﬁ{@‘j ?12 3RbindMmydfehlomidd a7 9. B %l&e@i}@ﬂrofurane

car box i d 15 est er
s (yfqr@a a(c p§:> N grthlxldemg_quylamgggﬁg%e%ﬂg 8 methyl-
10 ( s RS téiﬂh[trrf&eyThe mlxture was refluxed for 17 hours, silicagel was
Elzaégi gneni oxélls(flxatr% %qﬁ_}_ eﬁ] ﬁa”g}be ]ieil ég %g?sl a%résfergedy ), |Cf1umn prefilled
ﬁ7ﬁt1h§i el ahd veasshspestsgraphaf with Gﬂlygcetate/ methanol 9 1 to yield 0.025 g

4- | )
(&o %/'53599‘896 gﬁ%g,ﬁ&lﬂh%hﬁ 42%1 1%}9 blaZ Bl %56 ¥s)te@Ohydro-1H
hydn«b@h[‘bﬁﬂdd@epm & yi- (Atmetbyarydindtyl andbangae as sellqepolid; MS

5at ﬁ; %g i+ Meret hyl dii sopropyl amine and 0.0 17 g
i’or onet hyl - |son|cot|noyl chl ori de hydrochl ori de.

The m xture was refluxed for_17 silicagel was
added and the sol vent was dlg?Wﬂﬁ%gioff The residue

rBaR e aET AT AR Y el haleh e Ranol

96re fta b RISl A Ginddaz 04053 ¢] pgnﬂﬁl% %
(2-chl or onet hyl - pyrldln -yl)-[2-(4-nmet hoxy- 7- nor phol i

n-4-yl -
beI’@@ElﬁHp@ﬁan af (ybzl 4,-BnethoBy tZetnbaptydinet-$i-bérb thdazole-2-

20( | dﬁwcﬁo%ﬁfogcﬂragu{ ﬁmﬁ%@gg&%ﬁig r{ ];é krﬁ‘ﬁét?a%lyﬁpofu%e were added
( 4@ Mgt hbmyﬁmdlpﬁmmmpﬂlyﬂn-bez&nzm imk§mlzetyahydnofgranegnd the
g)&@!@%’& i a?fgoéﬂ]t é}a{ﬁ‘e %rq]G hours Then 0 015 ml boron trifluoride
? ﬁ; gm:,e were @{iqu amql tbe scqjvc@g V\@s d1st111ed off unger Vacuum Xgaln 615 m1
( ZB&Bthlﬁﬂsme/éthMel Vekir1a el ahd[tRe fifbetORS W HissEveD N il

25 beqﬂ,lzlgﬁt]ﬁ){lggmangd?qu)d 12Faged7fo*‘81§ ”e”tl?%lﬂﬁ%/%}rl85 %_"Jfl}ﬁ sagrfgt was distilled off
[ 4aiit Bl ras@ipd Wasthiysblved hedibidnoorgethanelandrdxtmpyted wiithdiate. The organic

m@y?xf*a&&ie%ﬁ?v%gﬁ%d{%& ﬁag'esﬁgerlécrl 3nd mesoﬂl)éﬁt{ XK eQ%[?;kﬁ‘ {08S
Wi Chrathatbfapbyret kiicegeheith atiylacgstetheptangildl i@ 201 pelded g4 mg (1%) 5-
( 6%er}ég 399%&98%5 $ &&%Eﬁ’@@%’b@%&ﬂéml ﬁ?l) 4,5,6,7-tetrahydro-3H-

30 imidazo[4,5-c]pyridine as an amorphous solid; m/e = 462 (M+H™.

Example 45

2-(1H-Imidazol-2-yl)-4-methoxy-7-(tetrahydro-pyran-4-yl)-benzothiazole



9

[ 2=(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol -2-yl)-4,5,

wQ 2@4netssmhydr o- 1H i mi dazo [ 4, 5-d] azepi n- 6- yPGT/EP2004/004843

5

10
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-(2-pyrrolidin-1-yl nethyl-pyridigy4-yl)-nmethanone as
yellow solid; M5 (ISP): me = 574 (MtH+). Exanple 43
5 2 0 ﬁTrlﬂuoro methanesulfomc ac1d 3,6~ dlh dro-2H-pyran-4- lester (8 6 mmol) and

§9( ¥ f(é gxyf ﬁ_ngﬂqr%p )é) f éz - enzagrtgeglbﬁﬁoé ﬁﬂoxaborolane
( qw&Mmmml,dm 5233y ()0 mhhﬂm&% dIRolged lisPeMaiRvf@dluene (20 ml)

0.0 ) -
-2 b (9D 335 R 8F FiStlergflibisi of i azol - 2-y1 ) -
1, (dihe6ylph8sphéncafeyhcere) palld dimof (L) Sichlbazepihase (0.43 mmol) were added
h

ya%&%%g%ﬁéb de cnr%pgatqgk?%gpglggggagﬁaa&égm M) e cd and tr
2 -eeatiopl kepbatissShi ford m@ylAft@h Fenlingdo pyniend feraperataire tigeaction was

M Xt WFRJ VR ertl%fl la bt S/ vfa@Lr, thé OP%A'fi'icsphﬁé {rh EQG&] o%’f@odmm sulfate and
added and(ihe solv nt masﬁgﬁ The r

WO REFEFRLS f%&nfle TOmRASPEH, Yp%%l{lwg@ n-fFRtAngr Vlcagstére 4:1) yielded

anﬁSﬂ@Sf@h&-&i&h@@ﬁaﬁgﬁd Werdyh) - B 6 vhyie e 2a1-gf1mat(bamas 9 ydllow solid;
(4 tﬂ@x = 7- nDrpholln 4-yl - benzot hi azol -2-yl)-4,5,
7 8-tetrahydro-i H imdazo[ 4, 5-d] azepin-6-yl]-

( 21‘ ﬁgﬂk{y‘:FMpishom3mmmyﬂ>benyh’étdaéMdm -39 -ywhih ()‘iAﬁ soholg welissolved in
tﬁiﬂ%ﬁ%lo ﬁ and%x%%e?%yigﬁ'@d[/ CE%QWJ) é 1?1_(@? Qﬁ X‘Emgsgh%re of hydrogen

- /- nor benzot
f@éﬂ@ bWé@fﬂEW@%eWéat[% asldeijrmgp eﬁéSlfif@e Q 82 g of 2-methoxy-5-

susaehsiRN pRhn G- enylamine (71 %) were obtained as an off-white solid; M.

4q%§iﬁg. - ?aorpﬂoﬁ%wy éenzgthlazole 2 20 i
othioic acid nethyl ester hydroiodide in 1.8

m tetrahydrofurane were added 0.1 ¢

1-Dea ZL};SIpeltﬂs,leh off 3 Foxyfipiideepledi-marBoyfliamiidd 3118 mMim8l)ih 15 ml DMF

t ex;vr %'21 ? 58% g%?(fgﬁ KS E? %m%)btéll’ald‘glo&%gl ng}n'u%fe?? lﬂnnrq&? Dhd stirred at

nper at ur €
t ramlblmtr nem@eraémmémal b "Dl@néham@éurm refhexed dow Ehmimadter cooling to

di ﬁ'{ﬂiﬂlﬁﬁﬁ‘ég@feia er at Y)?Q %&ho@g@(&tzghgﬂr% ﬂran Qoﬂ)oggenylamme (2.4

uor | wer e added "and Xt ur'e

d| maslhwereiadded apdqthe peacHpmBrHYT Brshsieddo aetixfent el The mixture
f O«zasle%alﬂ@ratéﬂaﬁdaﬁe ﬂe&aué:tak&h p &pim%mwm a‘ﬁﬂ%&trhdt&ﬂS qh{es with

and r e ssol ved.in dichl or onet han
et i fenn CRPHHE VISP TIb T QPP Hire LGS g corbonate
WI dvhpsacidiameluhé sdselue fwab st elindiod eﬂalybacetm}tez @rfter fAmtion and trying 0.42
Iy r
25 Rl R RIRARRL A P RoRY s RREY Y bikan g plenyl)-amide
beﬁﬁi yh) were obtained as a yellow solid; M.p.: 227 228 °C.
(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl)

- 4.8 %o? Iltht:ﬁléi%@' @—C%O%QICI a@idqézrﬁgzt‘ﬂm%( @1(@étfalhgﬂfbepﬁ§nﬁinyl)

H%ﬁﬁi ® %,]B§ mﬁéwﬁ@; <ep_up in toluene &5 0 ml) and treate%i with 1.65 g of

( tIe%We@J&Xﬁfe/ SzelY (408 thmydl). The Petidh adalite W9 2a04/td 6dhisdor 16 h. After
PCT 04/ 004

cooling to am 1en§ tempera%ure, water (25 ml) was added and the mixture was extracted
3 times with methylene chloride. The combined organic phases were dried on sodium
carbonate, evaporated and the residue was dried under high vacuum to yield 0.179 g of
1H-imidazole-2-carbothioic acid [2-methoxy-5-(tetrahydro-pyran-4-yl)-phenyl]-amide
(41 %) as a yellow solid; M.p.: 189-190 °C.

0.085 g of 1H-Imidazole-2-carbothioic acid [2-methoxy-5-(tetrahydro-pyran-4-yl)-
phenyl]-amide (0.27 mmol) were taken up in water (6.0 ml) and treated with 0.06 g



2.0 g Trifluoro-nethanesul fonic acid
3, 6-di hydro-2H pyran-4-y1l ester (8.6 mmol) and 2.89 g

wQ2(MAmsshoxy- 3- ni tro- phenyl ) -4, 4,5, 5-t et r amet PGIT/EP2004/004843

10

15

[1, 3, 2] dioxaborolane [Tetrahedgon 2001, 57, 5233]
(10.3 Mol ) were dissolved in a mxture of toluene (20

mK)OH an @r ﬁ‘LrH@l'j‘ qhd ()591 F't)} gotgss?iﬁn 90 ﬁioq@fr%e‘m lo,thmBl)St §eﬂux for

(d| eny osphi ne ene paIIa urm(l 1) or th
aﬁé a%cq?#ag}o J@nh@a@araﬂarﬁdvaﬁ% gt Wa%isicdgd 2, e reaction
a%iﬁ@iﬂ@ Wﬁ@éﬂtk&te@%ﬂpﬂéﬂh leh@ MlofidOard Jrivkser ssitiech saifeke. The

the. react a for, 45 m After_caol.ihn
¢ SR P s at 40T Onaibiiipeh) fas € oL F P AGRuEIB-2- -4
Wintidth @tyF-( tea@hyc&bqu\m -é+y])-bdmeothiggalei(¢1 phas e lightbmwinesdlid; M.p.:
és 25? un1su|fate and concentrated. Col um
rofmat ography on silica gel (n-heptane/ethyl acetate
4:1) yielded 10 1.33 g of
4- (4- met hoxy- 3-nitro- phenylﬁxamwkﬁﬂhydro 2H pyran (66
% as a yellowsolid; Mp.: 117-120 C. 1.3 ¢

4 ‘i dﬂ/{@ﬂf&ky& RblpHy hﬁhﬁ Oz Sthazdi-Dyaly- 0,5 2t8- RyifaBiPd 051 13-
¥¥a Mﬁéf gi S0l g@ ﬁwghanol (10 n1)zand trZated
witifflasg4>-¢ ‘Pd¥ der an at nosphere of
hydrogen for 16 h. ﬁ#ter filtration, evaporation and
driis ngispénstdmeotr @64 ge(4-MheBdxyg 7amotbhmbin o xlyb&izathiazol-2-yl)-

( t eéf g,ﬁ,'%@ﬂ&aﬁ%&r%%}nﬁé\%ﬂoié 9 'age{%}(}glﬂ%?&oéﬂl%ilg% ﬁf%%ﬁ écetci_mtrﬂe were
s usl;iech@ OBhmgf2-brogssacgamide;, 0idaze8 @dmm&a@@meua@d&& 1§ mg sodium

( goélge ”TH%' Dc'tlﬂre %\%s mﬂug?M: for Wﬁoﬁgdﬁgcagel% 28d&f afdhe solvent was

ERE N1 BINGIE RN 7] W M RN

clﬁdﬁl@to?@ $he@ ith¥ethl droineBAndinfethdfol e5:5CRoduagohai@fg fractions
anbi e

5 Hist RFT BRCEEt PRAYAPBISH R PP INB IR (2. 4
m”di&})lommahméﬁadthamm 9B t3eto Melatotyiiah 0 01 X g (3EY0)ds| 2hdamethoxy-7-
: %851&)38 : aei?goﬁhazgl— -y %,(5 V%etﬁtd 8‘1@?%&1‘5@5}[4@”%] azepin-6-yl]-

extract
tlauetamddisyeH@thCb%Pcﬂi)%ﬁ@?é s NIRd1 dhm/@hedgr%r@éhﬂc)
phases were tried on sodlun1carbonate, evapor at ed and
the residue was stirred in hot ethyl acetate. After
filtration and trying 0.42 25 g
| H I m dazol e- 2- car boxylic acid
[ 2- met hoxy- 5- (t et rahydr o- pyran-4-yl)-phenyl]-am de
(57 %9 were obtained as a yellow solid; Mp.: 227-228
C. 0.41 g of 1H I m dazol e-2-carboxylic acid
[ 2- met hoxy- 5- (tetrahydro-pyran-4-yl) phenyl] -am de
(1.36 mol) were taken up in toluene (25.0 m) and
treated with 1.65 g of Lawesson reagent (4.08 mol).
The reaction mxture was heated to reflux for 16 h.
After 30 cooling to anbient tenperature, water (25
m) was added and the mi xture was extracted 3 tines
wi th nmethyl ene chloride. The conbi ned organi c phases
were dried on sodium carbonate, evaporated and the
resi due was dried under high vacuumto yield 0.179 g
of 1H i m dazol e-2-carbothioic acid
[ 2- met hoxy- 5- (tetrahydro- pyran-4-yl)-phenyl] -am de
(41 %9 as a yellow solid; Mp.: 189-190 C



35 0.085 g of 1H I m dazol e-2-carbothioic acid
[ 2- met hoxy-5- (tetrahydro-pyran-4-yl)- phenyl] -am de

W@ Q2/iorssdl ) were taken up in water (6.0 m) aPCI/EP2004/004843

5

10

15

20

treated with 0.06 g WO 2004/ 101558 PCT/ EP2004/ 004843
-54 KOH (1.07 nmmol) and 0.331 g of potassium hexacyano
ferrate (1.0 mmol) at reflux f@imsl6 h. After cooling
to anbient tenperature water (10 nml) was added and the
reaction mi Kowippundsofktgacdrddomhila net hyl ene
chloride and dried over sodiumsulfate. The residue
was dried in vacuo at 4?(1 One obtained 0.035 g of
2-(1Himdazol -2-yl)-4

met hoxy- 7- (t et r ahydr o-
as alight brown solid;
2- [2-

n-4qyl)-benzothiazole (41 %
\>7§)R224 C. Exanple 46 -

(4- Met hoxy- 7- nor phol i n-4«yI - benzot hi azol -2-yl)-4,5,7,8
-tetrahydro-|1 H imdazo [44,5-d] azepin-6-yl]-acetam de
10 To a suspension of 094 g I

2- (4- met hoxy- 7- mor phol i n- 4-yl - benzot hi azol - 2-yl ) -

1, 5 8, 7, 8- hexahydro-i m dazo[ 4, 5- d] azepi ne

hy PSR oride in 5 m acetonitrile were added 0.017
n‘gR)Z bronbacet ami de, 0.026 ng sodi um carbonate and
0.118 isghenyipuaN anddird@ comthming heteroeyds r ef | uxed f or
17 hours, silicagel was added and the sol vent was

di 1§2t i | 1% §1‘ii i1R{dhzol TR @n ﬁﬁﬂgﬂég 1fﬂ§§dz$lr anstertsd tfl@ uﬁ Ql)#:ﬂgﬂing of
prefilled with silicagel and was 15 chromatog

wi t h di chl or onet hane/ ha 95: 5. Pr oduct cont ai ni ng
fractions refurthe/ ped by @ggaphy on
al um ni g W th msthan/ th 95:5 to
4:1 to yieI .015 g (3M 9@ 2 [ 2- (4- Nt hoy- 7-

mor pholyi n- Hyl - e@zothlf&zol -Yle) - 4, R7, 8- tetr ahydro-|
H-i mi dazo [ 4, 5- d] azepin-6-yl] - acetam de as yeIIow
solid; Mp.: 299-302 C; Ms (ISP): nie = 443 (I\/H—|+)

VO 2004/ 101?5 EP2004/ 004843\ ai ms :
Conmpound the general’ for N N>R R2 S R
wherein 5 RIle enyl or a Na cont ai ni ng
het er obycl e; ™ or

R®  ishydrogen, phenyl, 2,3-dihydro-benzo[1,4]dioxin-6-yl, benzo[b]thiophen-3-yl,
3-methyl-benzo[b]thiophen-2-yl, thiophen-2-yl, thiophen-3-yl or
thiophen-2-yl-methyl,

R*  ishydrogen or lower alkyl;

R®>  is hydrogen, lower alkyl, halogen, morpholinyl, -NR’R”, piperidinyl, optionally
substituted by hydroxy, or is pyrrol-1-yl;

RS s hydrogen, benzyl or -(CH,),O-lower alkyl,

R’ ishydrogen, -C(O)O-lower alkyl, -C(O)-CgH,-halogen, -C(O)-CgHy-lower alkyl,
-C(0)-lower alkyl, -C(0)-cycloalkyl, -C(O)-NR'R”, -C(O)-(CH,),O-lower alkyl,
-5(0),-lower alkyl, -(CH;)n,O-lower alkyl, -C(O)-pyridin-4-yl, which ring may be
substituted by lower alkyl, halogen-lower alkyl or by pyrrol-1-yl-methyl, or is
-(CHz)»-C(O)-NR’R”;



R2 is an imdazol or an annul ated i m dazol, selected
fromthe group consisting of NR3 --C | Nn -zz Rs

woRM4MINS8 a) Hb) R4, ¢) RE N / X/ | CNW BOT/EPIN4/004843

e) HI10 R3 is hydrogen, phenyl,_ g 3-dihydro-benzo [
1, 4] dioxin-6-yl, benzo[b]thiophen-3-yl,

3- 1e sy [ or
TG b QS&%@L@J R Bkl iy R h@WRﬁamg Fodr ogen

th| op n- 3-

Wg Haln WﬂrahYﬁSOH%arhﬂld%gen | oner al kyl, hal ogen,
rmr phoI inyl, -NRR', piperidinyl, optionally 15
subst iiﬁuCBIQr,bNRhyoBroxy-,; or is pyrrol-l-yl; R6 is

. hydr ogen, benzyl or -(CH2),,Olower alkyl, R7 is

5
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15

20

hg’ro;)q%gwo L (IQOEQ,T ka@é(%o g)\fl%vr %F@Mﬂé&{@m, or benzyl;

-C(O -cycl oal kyI C(O) NR R, -C(O-(CH2)nO | oner
alkyl ,is 1.0o820) 2-1 ower al kyl , (CH2) nO-| ower al kyl ,
-C(O-pyridin-4-yl, which ring maybe 20 substituted by
| Oéﬁ\ﬂrplﬁfﬂﬁﬂieutlbﬁly% tdb@é’\&'id addstbn lts Wereof,

pyrrol -1-yl-net hyl, is -(CH2)ri C(O-NRR ; WO
2004/ Y Eobdpoadé Eﬁ%%&la(l%%&orda%@e With clRm ar e

i ndependently from each other hydrogen, |ower alkyl or
- (CH2 ),,-tetrahydropyran 4-yl, Xis -CH2-, -NR""- or
-0-; R " is hydrogen, -0 )-Iovver al kyl', -C(0)0-1 ower
al kyI, -C(O-C6H4ACH3I or| benzyl; 5 nis | or 2; and

phar maceutical ly accep Iﬁci d/: ition salts
t hereof. 2. Conpounds [0 | a Rn accordance with
claim1l 01--, NN 3- NI-NHa |

a

wherein

R'  is phenyl or a N and/or O containing heterocycle and

R’  is hydrogen, phenyl, 2,3-dihydro-benzo[1,4]dioxin-6-yl, benzo[b]thiophen-3-yl,
3-methyl-benzo[b]thiophen-2-yl, thiophen-2-yl, thiophen-3-yl or
thiophen-2-yl-methyl,

and pharmaceutically acceptable acid addition salts thereof.

3. Compounds of formula Ib in accordance with claim 1

-

wherein

R' isphenyloraN and/or O containing heterocycle and
R*  is hydrogen or lower alkyl,
and pharmaceutically acceptable acid addition salts thereof.



wherein 10 Rl is phenyl or a N and/or 0O contai ni ng
het erocycl e and R3 is hydrogen, phenyl,

WQ2®4d01598Ir 0- benzo [ 1, 4] dioxin-6-yl, benzo [BCT/EP2004/004843
t hi ophen-3-yl, 3-nethyl - benzo[};t_-hi ophen-2-yl,
t hi ophen-2-yl, thiophen-3-yl or thiophen-2-yl-nethyl,
and ph@CHﬁf?@Hh&§éﬁfbﬁn@ﬁqgﬁia%@bﬂaﬁééxﬂitl@@lginﬁ pon salts
thereof. 15 3. Conpounds of forrmula Ib in accordance
with claiml 01-1~ S NRLRAIb wherein R is
phenyl or a N and/or 0 gontaining heterocycle and R4
i s hydrogen or |ower alkyl, 20 and pharnaceutically
acceptable acid additi aft s t hrexge WD 2004/ 101558
PCT/ EP2004/ 004843 - 57 Co nd Brmula Ic in
accordance with claim 0B-~ NNRE / SNNRR6
Ic wherein R is phenylior a N ghd/or 0 |gontaining
het erocycle; 5 R5 is hydrogen, |ower alkyl, hal ogen,
nmorpholinyl, -NR R', piperidinyl, optionally
suidstré¢ibut ed by hydroxy, or is pyrrol-l-yl; R6 is
hydr ogen, benzyl or -(CH2)nO | ower al kyl, and and
pharmaceutical |y acceptable acid addition salts
t tRer ed$ phenyl & 2 Wangsw s somstiningrhetdracyicts i n accor dance
with claiml, O01--, NNSNX RHId wherein

5 R’ ishydrogen, lower alkyl, halogen, morpholinyl, -NR'R”, piperidinyl, optionally

substituted by hydroxy, or is pyrrol-1-yl;
R®  ishydrogen, benzyl or -(CH,),O-lower alkyl, and

and pharmaceutically acceptable acid addition salts thereof.

10 5. Compounds of formula Id in accordance with claim 1,
o
NGO \
s N X
H
R Id
wherein

‘R!  is phenyl or a N and/or O containing heterocycle;
X is =CH;-, -NR’”- or -O-;
15 R is hydrogen, -C(O)-lower alkyl, -C(O)O-lower alkyl, ~-C(O)-CsH4CHs, or benzyl;

and pharmaceutically acceptable acid addition salts thereof.

6. Compounds of formula Ie in accordance with claim 1,



Rl is phenyl or a N and/or O containing heterocycl e;
Xis -CH2-, -NR'"- or -0-; 15 R" is hydrogen,

wo gdpetsstver al kyl, -C(0)0-1ower al kyl, -C(O) - BEHEEI84/004843
or benzyl; and pharmaceuti cal |l ysgaccept abl e acid
addition salts thereof. 6. Conpounds of fornula le in
accordance with claim_l, W 2004/ 101558
PCT/ EP2004/ 004843 -%8B- ONN\i :CNNR7 S NHIle R1
is phenyl or a N andl/qr qqconQ@ln' heterocycle R
i's hydrogen, -C(0)0 er \ FM hal ogen,
-C(O - CoH4- | ower al C(O 1 mer aI
-C(O -cycloal kyl, -C( ) R' H- (CH2) Q | ower
al kyl, ~5 -S(0)2-1 onet al kyl, -(CH2),, O lower alkyl,
-C(O-pyridin-4-yl, which ring maybe substituted by

'q?er ?fﬁﬁ‘%ﬂyl omkoa%%(rwta@gﬂeﬁggﬁy pyrroLT -
in ependently from each ot her | ower al kyl or

hyd
}% CHs hrydrogesy, rai)é-tpar alkyl-G(O)- gjdgzahdogen, -C(0)-CgHy-lower alkyl,
phar Maceo Jl&saérlanqace@cm aﬁ&u@m ¢ @@LCNR ROﬂ@@bt %:H2),,o }]ower alkyl,

t her eo n f.or ml in . accord ance
>claim OM%W@% ?ég FIgHET 7 i -C(Qg-pyeisié df]id%hlélﬁ ring may be
fornu Isabétﬁuﬂed badeedr HGE GaligtiBheiaRyPor Wyhibye Fol CIOMPOEHMEE or is

2-_ b v 2- Yl
flefemet 9 §5n8q3§g4fn Z ;I benzot hi azole, 15

2- (1Him dazol - 2-yl) - 4- met hoxy- 7- phenyl - benzot hi azol e,
A-Rré R oxy-irrdepengrndly ifrpnd each-o?hdrdyghogayl lowet dlkyldazol - 2-y
l)-ben | azol 2, 3-di hydro-benzo [ 1, 4]
d| oxi n@éﬁ@ - 1|—}§’|drerIP§£zo#Y( 2-yl] -4-nethoxy- 7-nor phol i n-
4-yl - enzothla ol e, 2-(5-ben [ b]

10 ¢ jing Fnageyic HaFW@Q%Cl@‘@PﬁQMS%%W 7- nor phol | n-
4-yl - 20 benzot hi azol e, 4-net hoxy-7-norpholin-4-yl-
(4-thiophen-2 -yl-1 Himdazol -2-yl) -benzothi azol e

;‘ro{mt r}o@ém@_gﬁ gf %ﬁofjgll‘zrg‘lﬁ Igrlx acch(cf?&:%xggg cﬁum?i ther%br'f f{ is morphohnyl

7- mor phol i n-4-yl - (4-t hi ophen-2-yl net hyl -
H i m dagzomppuypdy of-fotmmlzdn i axzoidence with claim 2, Which compounds are

2-(1H-imidazol-2-yl)-4-methoxy-7-morpholin-4-yl-benzothiazole,

15 2-(1H-imidazol-2-yl)-4- -methoxy-7-phenyl-benzothiazole,

4-methoxy-7-morpholin-4-yl-2-(4-phenyl-1H-imidazol-2-yl)-benzothiazole,
2-[4-(2,3-dihydro-benzo[1,4]dioxin-6-y1)-1H-imidazol-2-yl]-4-methoxy-7-morpholin-

4-yl-benzothiazole, .

2-(5-benzo[b]thiophen-3-yl-1H-imidazol-2-yl)-4-methoxy-7-morpholin-4-yl-

20 benzothiazole,
4-methoxy-7-morpholin-4-yl-2-(4-thiophen-2-yl-1H-imidazol-2-yl)-benzothiazole,
4-methoxy-7-morpholin-4-yl-2-(4-thiophen-3-yl-1H-imidazol-2-yl)-benzothiazole or
4-methoxy-7-morpholin-4-yl-2-(4-thiophen-2-ylmethyl-1H-imidazol-2-yl)-
benzothiazole.

25 9. Compounds of formula Ib in accordance with claim 3, which compounds are

2-(1H-benzoimidazol-2-yl)-4-methoxy-7-morpholin-4-yl-benzothiazole or
4-methoxy-2-(1-methyl-1H-benzoimidazol-2-yl)-7-morpholin-4-yl-benzothiazole.



25 9. Conpounds of formula Ib in accordance with claim
3, which conpounds are

WQ2q0ab 36 zoi m dazol - 2-yl ) - 4- net hoxy- 7- nor phol PCTF/BP2004/04843
enzot hi azol e or 4-methoxy-2- (Iorethyl-1 HDb
enzoi m dazol - 2-yl) -7-norpholin-4-yl-benzothiazole. WO

2004C3 o0 BIFUFTHERZAV4 I0LR4S43n cewith dfim LOMIEN EstEp&inds are
formula Ic in accordance with claim4, which conpounds

AR 4 Frecl A TR gl-ﬁf Bl A R RS A i i
SIﬂPWth%Z (4 nethoxy - nor phol i n- 4-yl - benzot hi azol - 2-
y|5)-c}§5i’o' A4l %g&hl))éy P mo’arpm)lw ﬁ'ﬂ'b@ﬁzot}%aﬁ'flzoﬁ? 3%1-1m1dazo 4,5-

Eﬁt oxymet h
> ( REidHB%y- 7- nor phol i n- 4- yI - benzot hi azol - 2-yl ) - 34

| B 122810 - 3 -4n &h Sy itk - (uemeard&?lmbmhhyzi glzbenzothlazol 2-y1)-3H-

r. phol i n- 4-yl - benzot hi azol -
Hﬁ%?ﬁ%é??ﬁ”%%' -3H i m dazo [4, 5-b] pyrldlne 10
-3€meﬂmkymx&1y112r(mrpl§thbm74n@fﬂphbbxﬂ4qﬂ1bleﬁ2cﬁhra201}d -yB) SRRk pholin-4-

p H- nld zo[4 5- b] pyridine,
@?%¥ﬂunxdi1%yfb % nbthoxy 7- nmor phol i n- 4-yl - benzot hi

10 32044. Ql,egho)xy -75mpyph®inr‘thyhb¢nzoghla@l-l21yi'bl—ﬁ-mqrpbdhﬂml 3H-imidazo[4,5-

idif
ﬂ: t%OX&W7 nmor phol i n-4-yl -benzot hi azol - 2-yl ) - 5- pyr

y
r érlinsﬂgxzmy B (frmehow -7 mepholin-Hpentithiezol-2-yl)-5-pyrrolidin-1-
gieﬂlmﬁﬂaﬂﬂysly l@mglln 4-yl - benzoghiazgl 2- yI)
] .-..dinmet
Qﬁﬂ%ﬁ%ifﬂ?t&@]ﬁ%v S pkazbr hpraldin Ly S pimidazo 45-
15 wb%@nuhﬁé 5- b] pyrldln 5-yl] - piperidin-4-ol or 20
T%h&gxz-]mor )g%epféﬁuaﬁ@%@ l[f‘%r%dazo l? b ?f)%l!:hn 5-y1]-
iy aminepyr an- 4- ylnethyl) am ne. 11. Conpounds of

f QE[@U 4amlegl 73191% }%giﬁcf?r ffﬁ%bﬂz 3)- Mqﬁpda%g[]zp? 'ﬂﬂ%f?ldm 5-y1]-

are 4-ne
(@QEW@H?AﬂQPFahydro- 1H—ben20|n1dazol 2-yl)-

20 b@m{@ﬂ%tﬁ@@} B-marPholin-4-yl-benzothiazol-2- '{1?] 3H- 1m1dazo 4 5- bs]pyndm 5-y1]-
i azol - 2-

R P aRo e g dazol o 2.

(4 met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl)
- 3, 4, 6] K=¢mpoaidsdrf derinmilab¥in dcdorBance with claim 5, which compounds are
c] pyri di ne-5- carboxyllc acid tert-butyl ester,

24&&1{%@93&? TBhah 134,f‘,gy&'.t_eem&.%ﬁ%Qr'lz-o%zﬁ/da}af‘z-%.6
benz%ttﬂlgzo e ’

25 2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-3,4,6,7-tetrahydro-pyrano[3,4-
d]imidazole,
2-(4—methoxy—7—morpholin—4—yl-benzothiazol-2—yl)—3,4,6,7—tetrahydro—imidazo[4,5—
c]pyridine-5-carboxylic acid tert-butyl ester,
2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-4,5,6,7-tetrahydro-1H-imidazo[4,5-

30 c]pyridine; hydrochloride,
[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-1,4,6,7-tetrahydro-imidazo[4,5-

c]pyridin-5-yl]-o-tolyl-methanone,
1-[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-1,4,6,7-tetrahydro-imidazo[4, 5—
c]pyridin-5-yl]-ethanone or »

35  2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-1,4,6,7-tetrahydro-imidazo[4,5-
c]pyridine-5-carboxylic acid ethyl ester.



30 c] pyridine; hydrochloride,
[ 2- (4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl)
WO 2904/161558 t et r ahydro-i m dazo [ 4, 5- c] pyridi n-BEHEP2004/004843
-o-tol yl - met hanone, 1- [2- - 60 -
(4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol -2-yl)-1,4,6,7
3; et r alydofrpbuhdeddoirdulaie & dysrdah e witly thire 6 valiieh €or@pounds are

27{\? ghy ro 09 d‘g [ygbgl%k I%Z? %ﬂé%@%ﬁéﬁ%%ﬂo%ﬁqmdazo 4,5-

acd @IZQUTM cabprylic aVﬁ @ﬂwtﬂ@ﬂﬂéES PCT/ EP2004/ 004843
é&et}%%#ﬁgg h&in-4-91- Bl AHigzd1.B ﬂ??%@@?%%@%ﬁﬂro -imidazo[4,5-

nmpounds are

52 azepgeygyechlatisiephol i n- 4- yl - benzot hi azol - 2-yl)
4(45ﬂu70r EJW-QJL-QneHTb}tym @lﬁ%ﬁhcﬁlﬂn =yl Benzothiazol-2-y1)-4,5,7,8-
aze cid.t butyl ester,
teﬁal?%@f%%m [t PrePin-§ Y bR gBOARSz 0l 2. y1 ) - 1, 4, 5

6], - %hﬁﬂmxydl—mdrphdlﬂnz@y[ -Berrotlhagh]-2ay BAINIES-tetrahydro-1H-

h 1) -
g%%&ﬁ%g%%lﬁmg1 B’i:lhorooFr)l eny Lenzothlazol 2-yl)-4,5,
7 4tlee¢1ahxrafmonpho lm%ﬂzbﬁnpdthﬁaZdlj—Zat)e@ﬁﬁ;%te;a‘aﬂlydro 1H-

qﬁh@ﬁ@?ﬁf‘? d]]eilz epis 2?]—81 -0- tolyl— anone

(4 nethox¥ enzothlazol g )-4,5,7,8
WerrhM@z/érY hergog}la@ir@pylhéé Y-petrahydro-1H-
Qhﬁ@di@[kfﬁ d}&e in-6-y1]-2,2-~ d1methyl propan 1-one

g@e{%ﬂ%{% RSB et -5 PR 00 by

15 - ol-H-mﬂn}dazdﬁ[EtEhé}mE}an 61y1] methanone,

[ 312 g44 ;;{qu ch-xﬂrrﬁ)r - —y Berf% ﬁ%%zoﬁ 22 g] etra%&%\) y]rI]I—lmldazo [4,5-

] 2zegpineet- ha}ﬂbomlmpard-dlmedrylamldy,cl opr opy! - 2-
(4z Rt I 7z_g@5ﬁt}94)%rv ﬁlosfﬁltd?ﬁn;.gﬁ_i%&%a&laz%» jx 457, tefrahydro-

-tetra
- it i @[,4 5-d]azepin-6-yl]-ethanone,

20 2-4- 64 ARHYRf ¥7' ﬂrd@pmﬁphi nbénz)btmwzzg}nhu@;pé-t&rﬁlyaro 1H-imidazo[4,5-

dro i.m dazo
az‘gﬁ?eﬁgl%é &ﬂalc@leﬁ}jé 1§58 et hyI am de 2- met hoxy- 1-
[ Zsumethanesulfonyl -2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yl)-1,4,5,6,7,8-

( | - benzot hi azol -2-yl)-4,5,7,8
ﬁu%qanhé%ni&%ggﬂb8k1%%n % 5-d] azepi n-6-yl]
- et hzamﬂmxyzdlyl) -2-(4- methox:y—7 morpholin-4-yl-benzothiazol-2-yl)-1,4,5,6,7,8-
Cax 2- 4-yl - benzot hi azol -2-yl)-4,5,7
2 gkéggﬁg (ﬂéo gp%éhge[4 5- d] azeplne 6- carboxyllc
aci d ethyI ester 6- met hanesul f onyl -
(4- met hoxy- 7- mor phol i n- 4-yl - benzothlazol 1,4,5,6 i
. 7,815 hAeRréﬂ%?Sd ,f%r RIGPHHEG qogpu@ual}:l 05;(@‘51?1}1@ amlb Ic, 1dand Té as defined in

6- cﬂﬁnﬁﬁthQX\)&hﬁh%%aess%s &&ngﬁgehoxy 7-nor phol i n-4-yl - benz
ot hi azol 25 hexahydro-i m dazo

[ 4, 5- dj) ré28RE Beompound of formula

o’ N R
i '“YDS
N
H
S
1l
R‘I

10

30

with KsFeCNg/KOH

to a compound of formula



13. A process for preparing a conmpound of formula Ia,
Ib, Ic, Id and e as defined in clains 1- 12, which
WPr@eRsISss conprise a) reacting a conmpound of POY/REPI084/Q)4843

HNR3 NN H SII R 30 with KgfeCN6/KCH to a

conmpound of fornmula WO 2004/ 101558 PCT/ EP2004/ 004843
-61- Ol-1 NNs R S NHIa Rwerein RlL and R3 are
as defined in claim1, or9 b) cyclising a conpound of
formula Ol11 NOR3 SN ENITI NS to a conmpound of

formila ORZ NN ~</ swﬁkﬁﬂmﬂein R
and R3 are as descri bed chai m N or
R1 la

wherein R' and R® are as defined in claim 1, or

b) cyclising a compound of formula

O/
N 0 QO
— Yrt
R’ HI
5 toacompound of formula
s
0
N N R
— T
R la1

. 1 . . .
wherein R' and R? are as described in claim 1, or

c) reacting a compound of formula

d N

0] H l
N
s R
Y
R1
10 with KsFeCNg/KOH

to a compound of formula

R 1 . .
wherein R' and R* are as defined in claim 1, or



c) reacting a conpound of formula OHN NNa S RIV

1o with K3FeCN6/ KOH to a conpound of fornula ONN S N
WO 200R160458 b wherein RL and R are as defined i nPCI/aP2004/004843

or -WD 2004/ 101558 PCT/ EP2004/ 004843 -62 d)

nmet hyl ati ng a conpound of formula O N---~"N1I1 / SN

H R |c?%neﬂ1ﬂaﬁn§9@ﬁiﬁmngfoffogﬁfﬂg a ONNIT / SNRL

CH3 Ib 5 wherein R" is as described in claim1, or
e) reacting a conpound of formula R ONHN NTI-N

H o~
N N
—~ 1)
S N
] H
R Ib2

to a compound of formula

N N
1
s
R' CH, b1

. 1. . . .
5 wherein R is as described in claim 1, or

_ e) reacting a compound of formula
RS
~
0 N /
i Ymﬁ
N
s H
\%

R1

to a compound of formula

O/
N N AN
N 5
< | R
S. N N
e H It
10 wherein R! and R are as described in claim 1, or
f) reacting a compound of formula
O/
N N AN
A\ /4
¢ 1 Fo
S N™ SN
i H Ic2



v R to a compound of formula ONONI ~R5 S. NRHIlcl
10 wherein R1 and R5 are as described in claim1l1, or

w0 oonmeusss ng a conpound of fornmula OL-1 NN, | ~PCI/EPZ80M04843

N RL HIc2 WO 2004/ 101558 PCT/ ER3Q04/ 004843 -63- with
a conpound of formula NHR R' to a conpound of formnula

Owitih &orh%oﬁld\bfl‘ﬂo&iulBlN}tk’Rea wherein RL and R/R' are
as described in claiml1, or 5 g) reacting a conmpound
SHNRL Ic2 with MOMCO/NaH to

f formula JO.NN I Cl
gt%g%%ugﬁﬁngpfgam{ﬁ a O NN C
o
N /N RN _R

{

N
R ic3

. 1 ’ . . .
wherein R™ and R/R” are as described in claim 1, or

g) reacting a compound of formula

. O/
N N AN
<1 Yo
=
S N N
R H ic2
with MOMCI/NaH
to a compound of formula
O/
N N AN
T Yo
=
S N N
R’ < lc4
O
/
wherein R is as described in claim 1, or
h) reacting a compound of formula
o
N N RN
> 1 Yo
=
S N N
o ( Ic4
O
%

with a compound of formula HR®

to a compound of formula



X1 S~NNRIc4d O 10 wherein RL is as described in
claiml1, or h) reacting a conpound of formula O NON
W@L004@B55N N RL Ic4 O with a conpound of for nRCHEPH#RB4/004843
to a conmpound of forrmula WO 200_46%_01558
PCT/ EP2004/ 004843 -64- O NN | \ R SNNRLIc5 O
wherein R and R5 are as_described in claiml1, or i)
reacting a conpound of formula 0 NONI R5 S ~N N R
Ic5 0/ 5 wth HO taa gompqundQf formula 0 N N+
5 1
s N~ >N
R1 < Ic5
O .
/

. pl 5 ) . .
wherein R" and R’ are as described in claim 1, or

i) reacting a compound of formula

o~
N N AN
N 5
—< | R
S N NT-
R' < Ich
0O
/
5 with HCI
to a compound of formula
O/
N N AN
A\ 7 5
— 1 F=r
S N N
e H I
wherein R and R® are as described in claim 1, or
j) reacting a compound of formula
o~ o
e
\
S NHOQ CQ
R’ )
10 VI

with HCl

to a compound of formula



R SNNR-I1d wherein RL and R5 are as described in

claiml1, or j) reacting a conpound of formula O- 0 N
wWORGIMHB O R~ 10 vi with HO to a conpound PET/EP2004/004843

formul a WO 2004/ 101558 PCT/ EP20Q#4/ 004843 -65- Ol-, NN

C SNR HId wherein RlL is as described in claim

1, or k) reacting a conpound of formula O ~-0O ONN

\HS NHOOR~ VII 5 With DVF/ BF3Et20 to a conpound

of formula O N N S N N
\>_</

s NI@
H

R’ 1d1
wherein R! is as described in claim 1, or

k) reacting a compound of formula

R' C} \ Vii

5 with DMF/BF;Et,O

to a compound of formula

o)

N N
S\H/Hm 4
=

R’ 1d2
wherein R' is as described in claim 1, or
1) reacting a compound of formula
o~
N N
i 0
N
s N ~
R H 0 Id2

10

with HCI

to a compound of formula



RHOI1d2 wherein R is as described in claim1, or

1) reacting a conpound of formula Ol-1 NDNO S NR
woR@4ma3s8 10 with HCL to a conmpound of fornul aPGNDEP2004/004843

2004/ 101558 PCT/ EP2004/ 004843 -£6- Ol-1 NN S)-/N |

ONHRHId3 wherein RL is as described in claim1,

or m reacting a conpound of formula Ol-1 N, 00 CN

RHWVIII O 5 withOCH3ICOONH4 to a conpound of formula
O SHNRDN Il p el NO reikq R1 is as descri bed
inclaiml, or n) ti‘y,g_<a onmpound of formula O
NON s N NH

R H Id3

. 1. R . .
wherein R’ is as described in claim 1, or
m) reacting a compound of formula

O/

s N
e H NTO\K il
0

5 with CH;COONH,

to a compound of formula

. 1. . . .
wherein R’ is as described in claim 1, or

n) reacting a compound of formula

0
7]/ 7< let
10 o

with HCl

to a compound of formula



SHNRDN Al plel 10 wwth HJ to a conpound of
formul a WD 2004/ 101558 PCT/ EP2004/ 004843 -67- O NON

W2dN1RSBN H | e2 wherein RlL is as descri bed i PCDERIONI/004843

10

15

1, or if desired, converting theconpounds obtai ned
into pharnmaceutically acceptable acid addition salts.
5 14. A conpound according to any one of clains 1 to
12, whenever preparél by a process as claimed in

claim 13 or by an (val ent pethod. 15. A nedi canent
cont ai ni ng one or c s as clained in any one
of clains 1 to 12 shapNaceut | all'y acceptabl e
exci pients. 16. A i cament ng to claim115 for

the treatnment of diseases relat the 10 adenosine
receptor. 17. The use of a conpound in any dife of

cl.aj treatnment of diseases. 18. The
uggkg$ §'§€S%%ﬁﬁlednlca gﬁ% of clainme 1 to 12 for the

manuf act ure of correspondlng medi canments for the

oot o B O A RRE G e St

I ec, er el n
acl ad81t1on salts.

14. A compound according to any one of claims 1 to 12, whenever prepared by a
process as claimed in claim 13 or by an equivalent method.

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

claims 1 to 12 and pharmaceutically acceptable excipients.

16. A medicament according to claim 15 for the treatment of diseases related to the
adenosine receptor.

17. The use of a compound in any one of claims 1 to 12 for the treatment of
diseases.

18. The use of a compound in any one of claims 1 to 12 for the manufacture of

corresponding medicaments for the treatment of diseases related to the adenosine Aqy
receptor.

19. The invention as hereinbefore described.

k%



