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

wdbhensiinisent i on rel ates to 2-i nmi dazo- benzot hi azet esrmi/ 004543

general formula O\>R2 S R wherein R is phenyl
or a N and/or O contai ning he“tle’rocycl e; 5 R is an

i mdazol or an annulated im dazol selected fromthe
group consisting of NR NI " RSNI I6 N a) H,

b) ¢) RN N~ /10 NR_d) Ho n,
phenyl - 12’11@9E?TﬁFHFBT‘ﬁéﬁ%&[Sf*%]A&?F%?P)IHE (b ontILAae
benzo[b]thlophen 3-yl, 10

3-met hyl - benzo[ b] t hi ophen- 2-yl, thiophen-2-yl,

t hi ophen-3-yl or thiophen-2-yl-nmethyl, R4 is

hydr ogen, - (CH2) nO-1 ower al kyl or lower alkyl; R5 is
RAIR0aE {'e 48 1o 8L Koo R0 101@5@%&&&}256 mitdR R,
pi peridi ny optiona f“z substituted dr OXy, or is
pyrroli di n-1-yl; 15 R6 ﬁ));\ydr ogen, benzyl or

- (CH2) nO- | ower aI | zyl ,O 2004/ 101558

PCT/ EP2004/ 004843 -2 R is hydrogen, -C(0)O0-Iower
all yl, -C(O -C6H4- hatogen;N- C(O) - C6H4- | ower al kyl ,
-C(O -lower alkyl, -{ cychoeaRkyl, -C(O-NR R,
-C(O-(CH2)"O | ower @] ky -S(O)2Iovver al kyl ,
-(CH2) nO- | ower al kyl CMp?/rl din-4-71, which ring
maybe substituted by fower allcyl, hal ogen-| ower
allcyl or by pyrrol-21-71-nethyl, or is 5'-(CH2)n
C(O-NRRR/ R are independently from each ot her
bydragen, lower alkyl or -(CH2)n

t et rahydr opyr an- 4-yl ,

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

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

e A <3
4N}RS N NN
2) M b) R 6

b 3

N N
I LA e

N

H

d) H or &)

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

R* ishydrogen,-({CH,).O-lower alkyl or lower alkyl;

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

R®  is hydrogen, benzyl or -(CHy),O-lower alkyl,



Xis -CH2-, -NR'""- or -0-; R is hydrogen, -C(O -Iower
al kyl, -C(0)O0-1ower alkyl, -C(O-C6H4CH3, or benzyl;

wdoniéissd or 2; (. and to pharmaceutical |y aacepeabl@isss
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acid addition salts thereof. It, has surprisingly been
found that the conpounds of gerieral fornula | are

ﬁiﬁ;i%a?fﬁe%. B o e o A T R s el
15 sped ficover elkyl, sGt@ acwloakele pEdP b ﬁ@bﬁ@ﬁa)lnodf’wer alkyl,
adenog@ﬁr&@%%@%@, g\cﬂg Ayt AIELSO W\defnl L.51, which ring may be

revie n denosi ne s re bot h

St r UERAVEY BaAalih oroEa o;wer TRTEREL Kanethyl, oris
nucl eqtirgdess( appgwme ti phosphate (ATP) adenosi ne
drphosphate ( adenosi ne nonophosphate (ANP) and

C [,c adenosi nopho at

lgyglg‘h P ﬂ}]:‘r%iqnﬁ ﬁa%é’gﬁ? %g&’é\o&e%c}gwfr ]f hi one
( SAM-(CHyd-tstrshycrapyadd-¢-t,0 t he 20 coenzymes NAP, FAD
and coenzym A; and to RNA. Toget her adenosi ne and

?Qese &ﬁrat »cquoynds are inportant in the
gulatlo many aspects of ceIIuIar nmet abol i sm and

in the nodulatron of drfferent centr erv 8

&t i v ydesgerhe(@kbatsr akdls-G oY CEiBi e B o benayt
classified as A, A2A, A2B and As receptors

hel ongingyto the famly of G protein-coupled

receptors Activation of adenosrne 25 receptors by

ad ne nit. es s d h
Bhecre S e s oh A S SRaptor

: assocrated G protein. Each of the adenosi ne receptor
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subt yipéas Jtﬂﬁrlbﬂghﬂ bedrafosng glak thectoarzemnds phgsgemlfoppala I are
aden l.ate ¢ ffector system which utilises
%§e§£§é% %ﬁgssenger The Al and As receptors,
coupled wth G proteins inhi-hit _adenylate c cl ase
R

| eadi Adencging niedrlelasewids rergeof PRYS: |ﬁé%1|0§ Syiacting with
A%fo‘c %Egdﬁ%gfa%glrécteﬁeet Thep &r@ﬁl@il %gh@er@smﬁ k@ pioRsasality targets was
a valt e aden ate CycCl ase adl n

LETVale STttt b, Leeting e a0 ChSLERR ) o e

r &%Eﬂi\@rnu%}:ééhgéﬂ ddagdsuderibhesphete WAP) ardenfsine diphosphate (ADF),

g %‘%g%e %Sogzﬁgﬁ@?esm%Faw o%aﬁﬁaﬁgé%ﬁ%sﬂm@m{?), to the

PEDLERRQOUHE4BARg 25Bt Subtnaeg; L-innethidd e (3/0¥) Jtapdistrgcturally to the
assocj at i L Cy0l d these
SSRRTH Sl Aten e VACeD o ?".L%?n&?%%ﬁé*ﬁ%? Gibes
Thedatad compeptdraré Bﬁ;@@rmua pegudaticas)t My aeesH f‘%ﬁ'ﬁ
V%{clta%lo%sﬁl%g'lﬁ $hd @@tﬁlﬁﬁﬁn of W8Nt Fetral AQG0usGRtEk activities.

Vi Ne, gui nea-pi g 90- 95% sequence identify

anpng the 5 mammalian specr s. The. AZA receptor
(409- Ahe reggpenesder ﬁ%e)eo%a% %qe %raclfres @‘sﬂéﬁr ‘Af’%land Ag receptors,

hupRA¢inguh e RHIG oﬁ@%rﬁﬁliﬁﬁmp]l’dﬁiereééiﬁoﬂseﬁﬂp@nm (0B8Rnosine

ds I d.f '
P Srrpisas bos %gg‘@ﬁ Cugned Lo AUIRD, and, Jaus ggrgreetp@g;rmms

dependent on the receptor associated G protem Each of the adenosme 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 Agy and Asp
receptors couple to G, proteins and activate adenylate cyclase, leading to an increase in
cellular cAMP levels. It is known. that the Ay receptor system include the activation of
phospholipase C and modulation. of both potassium and calcium ion channels. The As

—



The A3 receptor (317-320 am no acids) was cloned from
human, rat, dog, rabbit and sheep. 10 The Al and A2A

WoesERpOmsSs subt ypes are proposed to play conpl epenicaiogi/oo4843

roles in adenosine' s regulation of the energy supply.
Adenosi ne, which is a metabolic product of ATP,

diffuses f ]

TS 82 BEOM LI £81 bR, 38 aaentyga&@éycxsé QBCHIUALS
@Abhﬁmmpaﬂdﬁeaaﬂﬁahﬁﬂcyy@éwm@999h¥H¢MQﬁo and so

reinstate the balance of energy supply: demand within

the tHSSUB.c, ?&ﬁ: (854 BONSRfo RUNWALBE YIS b8 vEAohdpeQas@anine,

t he 15 anpunt. of ava|IabIe (0)4 to tissue an

priet et tate@rd: shiggdionse @%ﬂﬁg@oiwg&%' 7° SEIUERGT gﬂitgﬁf pppong the
| ADALANGE s i O XBHIE, . réaépto@f(éﬁghgw AApabhadt) wanbideddsnotanine,
ngg el %ggxgﬂgaggg %gs}li) g%ulges ev eg%%le% %éga%enﬁ% a%?ilg}gvas &10113(1 from
SeirgiH shdeibiss wigh 45794 ﬁ]bh&ﬂargyrcé humtam Posy M@Mmml 39l s receptors.
b];}.'ll dé nrgx Of ¢ (g?% %9? DR a?cukz GRPLRLAEON }g_{ﬂjzirp rgtod@%bblt and

receptor t éd
i sheepased |n05|tol trlphosphate and |ntraceIIuIar

- cal ciumconcentrations, which potentiated antigen
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| ndu ﬁeﬁ{de}sm?& for sﬁ%‘b&'ﬁ?@ Rpsdardi @Bﬁy%bﬁlplementar}f roles in

Ther e . ecept or Ia a role i.n nedi
agiehesins @;rega%afla@ l@@aﬁﬁag@fﬁ@% i %qnaweea Hequfibdlf product of

AR DO i ndfE QR an®iitorseslly tataeﬂ‘ivatepﬂiiaﬁesse ngepfbotialdecrease the

: t he. 25 ul f
In%n%?grg% n e clﬁj Hﬁé p?wcaed.s%]g]ﬁ at| eglgsggglyggzg %’/{g ?((g) i:emstate the balance of
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bérgdr By dp@mﬂemmcbwlthmdhatmmg "Blerdctiehs mfrﬁﬂﬂbmw is to increase the
ef ects 858! s oM Lelp ga dbya
%OB%Oftarvgﬂa Kl %E] fo {1 SIE OXI ?Qtl%g'cc ge Lzaldst (B4 £oe caused by

s ehczm tees. miﬂahmee mfewgm ém;mf thedrepozipat ugrpepprinjogenous

re NS bl %rtm %an@g Wﬁﬁﬁhaﬁﬂcﬁﬁﬁhﬁ:@bﬁaﬁsdﬁ%ﬁhb hypotension

mﬁ caus S mage or death of the individual.
Thedadanogﬁﬁ@YAl agoni sts which minmic the central 30
inhibitory effects of adenosi ne may therefore be

usef u |Fuﬁ§eﬁ§éﬂeqpfs%©%ltﬂﬁ Bgblidng of desdesbsine haspthesgenist to

proposed as an nous o ul.sant d
P ardle fpee st aat oo reraan s Fiat R s B el piphosphate an

angrhdathilat I:dldii@mrt@ut@mhom mitidh poiemos] ardigen guhicsd secretion of

the efor nmayhe. us o asthm
Ad% by H%/ gbagl),ﬁ glﬁimae {}{egétpg erlsc?&?%dr%l I@\E:I&f, )1/11 g%ed%a’mel asthmatic

Cmﬁadndnﬂaﬁbxpﬂ@geneﬁmnbﬁ effective as cognition

“enhancers. Selective 35 Al a antagoni sts have
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ther angit gy PALERL Ao d1 ol [RBIIRN 0l Yaphaitke n he

a rIdOfélpletlQis of mplegaaria 2 }%&%é@@p@{gﬁé% gtlsp% ot pgysxﬁocucal brain
2004L1Q15pB gﬁ@e@z@x@ﬂﬁﬁﬂﬂ‘&ﬂ'ﬁ effects. Adenasisaen Aaurotransmitter release

f oot Soh ok Pttt o S ERe TR e AORAMABniters are

| Qﬂaﬁﬁl&&f rsap&ﬂsihlet goI antkConseeue kyd mmn]oiﬁ@fh which causes brain

Pa i nsoni.a nt T | .
Age 0L dg ?E]C o c}Ill %ﬂﬁlcg? gg osﬁ +ﬁé€cﬁ’w§§:h%m1cth central

inhibitory effects of adenosine may therefore be useful as neuroprotective agents.
Adenosine has beeni proposed as an endogenous anticonvulsant agent, inhibiting
glutamate release from excitory neurons and inhibiting neuronal firing. Adenocsine
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
Age- antagonists have therapeutic potential in the treatment of various forms of

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



mechani sm under | yi ng sedati on, hypnosis,
schi zophreni a, anxiety, pain, respiration, 5

woeprassson and substance abuse. Drugs acti ng BET/EP2004/004843
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adenosine receptors therefore have therapeutic
potential as sedatives, mnuscle Tel axants,

) otics | t
AHLRSYCRO! Iec%pmlasgﬂo%%g%ﬁg ROAN %%ng: &g@g&g@eﬁﬁw synaptic
tttremntls @adl ﬂtanula@eflomm( attEred ﬁowml@rﬂt}’ improve Parkinsonian
Q%ﬁlﬁ{oﬁ& iy 'c&i‘trﬂ L SPAERTOF ad MAsih FRQY ﬂ@)ﬁ}nﬂi@h‘%&ﬁz@ﬂm molecular

osine in the cardiavascul ar syst em IS asS a

BeoisTorEtlyipg SHGERT: LTB0Es shero ,gasgnggpl,q@on,
ld& f&%@t&? ahd) ém&ﬁea SHusk. Q?jﬂusﬂ]ﬂﬁmagade?l?ﬁnh &‘&@Noas tharfbre have
otect,  cardia sue uri.ng.and after tr
ChFeBBIARAOH ) oo He RO PR 0T EVSP ¥ RS rapaiolTics

pﬁxtajﬁg‘,lﬁ%%sgiesﬁlﬁat@ﬂr sﬂiinmgfzgh eed :im»t&lepgaenmsg., aﬂﬂéfrel@)ﬁnéelr]ﬁ)del ur;s;d in the
égﬁgﬁ(aﬁg Ond’ at %f ? ‘on rat “and rena

blood f|OM/ Cbnpounds mhlch anta oni se the renal 15
af f echsingporaadnolsiforcdenesins ip sheirrigvasaslar iskam is as 2

P, %ﬁl@ﬁztolté’c%WQ gant S.evfUEE DERORGEs 1 RIBRAS I8 AS1 @Hse to ischaemia
t agoni STS may pe use e treat nent
HHROBRCATS HERCRf T GAgiETe Fl%%%%%fg i e reditoning)

t K @a¥BREL a8fnitt ahethas: Febhtd wscaadidpahesivt ygerbimer ous
docunent’s” descrlbe the current know edge on adenosine

f le the. f bl
B ooy AEAOEIn A TR TRHE p o £ R O R R Bllace,
Bgl@ﬁfegﬂm fdtr&niddechite aﬂthﬂenﬂi’l:éamésﬁmy Ccﬁnpt(vlsgﬁ&)!hlcﬁ @Ftagdigse the renal

N i%%/gg)c}f a%nosglf %%gqﬁhﬂ }’S I%ﬁ,ﬁ%}?lﬁé%t%@& ag?iié\/gq th%(m‘: adenosine As

2&%‘02&@:@1:@2515@ mzmabja usehibin the {regoeen, @nc)z ggher gllergic

| gﬁeg%?lg@%g%ndg%&%@ea At os]dlﬁﬂtel gel-]ﬂtué\ﬁﬁ@ ob?k@r m Med.
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1999 Physi oL, " 276,
H1113-1116, (1999) or. - yn Sch Arch
Phar nﬁ?@g}em@é@cugngtsﬁyn F ;renggxqﬁ‘e@%et@ ﬁenpﬁge receptors, for

PELSENL tHePBALinepuBk@tibhe conpounds of formula | per
se, the use of “compounds of fornula | and their

phar maceuti cal | a 0 manuf act ure
of nedi®CaFENt I‘%%Cﬁ ﬁg}tie Si%@r{f@%% élgtsgglé es, related
tot h61md@t@s&méedém:lﬂé&epnnm 6,1(AB9Y), 747anlf act ur e,

nmedi ¢ n S d in accordance with the
: T.'Ege&_%h %,f(ﬁg?élj gﬁpﬁ’éi

i nvent’i"on "an ctioh as well as the use of
conpoiiddsd.éhefror (FH9&E; 1 PRGRE1lcontrol or 35 prevention

oyst g eﬁ?s@\o%%“ﬁ??zof’i%’%g' PCT) EP2004] 004343 -5
]. Med. Chern., (1999), 42, 706-721
1. 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

Py



Al zhei ner' s di sease, Parkinson's di sease, Huntington's

di sease, neuroprotection, schizophrenia, anxiety,
whajoiosespi rati on deficits, depression, drug PCT/EP2004/004843

addi ction, such as anphetam ney_cocaine, opioids,

et hanol , nicotine, cannabinoids, or against asthma,

l.l.ergi ¢ r.esponses. Nypoxia,yl.Se i A i Reton,
R e
peigs@niiredinyvend dtppaipyesheatirsedaficita deprssrion. vesg adpiepesuch 2s

rel axant.s, antipsychot| - epi LGSd cainst asthma,
&HtH W&F’scé)ﬁ?@e’a(f%mcsére %%%lf %{géctﬁ?\%e&%gieﬁss’ Poperne semme

dillsi@efSons s bitp@sa, cohoman yeianteany subgemsabasrdFHakarmore,

fail'ure.. The nost preferred j.ndj i ons. .k r :

R N S
t heidRAotes ept@rilepant agenisiiaatsaoticerdiypratediivigents for disorders
i ncJ ude di sorders..of the ,centr.al r ] - ~
e BB SR BT BT e L PRl R dlcdfions in
i 56@sKse WK Hai pregiophrestioreardilsoe, dérish basdoughe Az receptor

addi ction, neuroprotecti nd Par ki ' ' %
I e e o

10 d%ﬁip%@tt&@ﬁﬂézﬁtc?@r%%ﬁ%rgdﬁt%ﬁlzlﬂﬂi%bfadﬁ:sd:aeclce;}thaidnpw%ﬁl disorders,
group .containing from car hon. at ons r
oS hRB PRIy D HFOBPECR [ SBpropy T f bo
i -butyl, 2-butyl, t-butyl and the like. Preferred

| ower ahdeyilherdB, e G4pS @b aliyddpsotes 4 betdrateddstrazghlyon branched-
atons. The term "cycl pal kyl ". denot es e ;
SRRl Eogs GapHe P g STos g AR R G e, ey
P EFJP?I’ Es%%rcg?ﬁ&l 08LKY i-bay0ppbitsl, f}yﬁﬂybmd)ﬁgelljrkeflﬂrefetleﬁ mwer alkyl
"hal"ogen enotes chlorine, i1odine, fluorine and
15 bewmphate SFRBPY Wil - HEROnafWB%y" denotes a group
wherein the al kyl residues is as defined 20 above,

and Wh,€ herbs“ Stloate dendtas annoxedenbatgin gt coptaminhp —7
and/or 0 containin heIt ?cycl e denotes ;@ group

c 6FrH0B BIQTRS- Of PreRBTeRTF P%ﬂf SIPPIRICHPAGY T pi per azi nyl

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

i ni dazgl. tedenolesnadiimesTeirbiat dddihet feramechnd brovareei n
one cycle ist the imdazole ring and the annul ated

group is an aromatjc six-nenmbered rin 2 j -
cont ailhie ﬁgn@%ﬁgfp@ SO AU EBIGEP mﬁeroe the %Ygge%fdggﬁk L¥defined

20 AL QPR b S SIXHOE 88ven virAbey@d admg, optional Iy
containing a heteroatom such as O or N. Preferred are

the follow annul at ed i m dazol es, S
benzi Migisen ?gl_a}ﬂ%’/orﬁ F%t@ﬁ%?f%%‘?%’ﬁ? ydrepa’lteﬁ %’group consisting of
g'x%érpﬁiogmgk ?&3@%1&@1'3}34 dr-henrel wheazobpRayl?) 3 or 4-yL

et rahydr o- pyrano[ 3, 4-d] i m dazol e or

4,5,7,8-tetrahydro-i.m daz 5-d] azepi n-6-y1: .
term qﬁﬁéﬁﬁﬂgé%%‘ﬂl&%’ﬁ W%%%@Leg%%‘fs]éﬁg P%e%lg?ﬁ%% Pgﬁg%ipg’gﬁhem{l one
enbrRcesh Sahitigzdm g ahDOkganileted gt gan izcoragicigy-sgeisred ring,
as ‘hydrochlorjic acjd, nitric_.acid, sulfuri %n{f‘a‘ffcq’ A oM.

25 20qAioned s ¥ et AP ETU S 2506 OB o PHOFI e Aci d,
Ci fLiBeirthe, bREiM Ay Einideridtirea@ed, dnchrad @ioc Naliaired are the

acetic acld, succlnlc .. .. T
following znnulated imidazoles: benzimidazol-2-yl, 2-imidazo [4,5-b]pyridine, 2-(4,5,6,7-
tetrahydro “benzoimmidazol-2-71), 2-(3 ,4,6,7-tetrahydro-pyranc|3,4-djimidazole or
4,5,7,8-tetrahydro-imidazo[4,5-d] azepin-o6-yL

30 The term "pharmaceutically accepiable acid addifion salts” embraces salts with

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



acid, tartaric acid, nethane-sulfonic acid,

p-tol uenesul fonic acid and the |ike. The foll ow ng
woeonpeussds are enconpassed by the present for #rair&PRo04/0@843

N"NSHIs Ol~NN SNRRb 50 \ NubIl.\ R S

Nfi NRIC ON S NI XId RIE HON 1\u ~CNS

;&@ﬁpl}ﬁ\g?qe%e cxfjac g;fgm:uc Xid AVt g}_da é?c des C&'I:ét?ﬁi@id succinic

rred npoun gr esg}né&
ARD ki eaici0n, @{eéna@empﬁumdsczdfp-t@ﬂmsldfqmc oe red ¢ is
nmor phoI [ nyI Further preferred are conpounds of
for for exan le t \% g HAG1 558
PCT/ s arééﬁgoé"t‘ﬁééeg e PSR
2-(1H i m dazol - 2-yl ) 4- met hoxy- 7- nmor phol i n- 4-yl - benzot
hi azole, 2- (1Himdazel-2-yl) -4-net hoxy- 7-phenyl -b
enzot hi azol e, 4-net hoxy- 7- norphol i n-4-yl - 2-

(4-phenyl -1 H i m dazol ~2 - bens h| azol e, 5
2-[4- (2, 3-di hydr o- be A}dﬁ—%% -yl)-1Himdazol -2
-yl ]-4-met hoxy- 7- nor i

R
O/
N N RS
T
3 N =
Y R b
5
O/
N N SN .
!»_—« R
! /
S I\ij N
R1 RS ic
o
N /N\/\}
\>__<
R1 A Id
o
N N ,
\>—</ \ N—R
S N
4 H e
R

wherein R} — R” and X have the 2bove described definition.

10 Preferred compounds

is morpholinyl.
Further preferred are compounds of formula Tz, for example the followmg

- .l
of the present application are compounds of formula I, wherein R

o



4-yl - benzot hi azol e, 2-(5-benzo
[ b] t hi ophen-3-y1l-1H i m dazol - 2-yl) - 4- met hoxy- 7- nor phol

wi Boodryikss benzot hi azol e, PCT/EP2004/004843
4- met hoxy- 7- mor phol i n- 4-yl - 2- (47th|ophen 2-)rl-IHimd
azol - 2-yl ) - benzot hi azol e, 10

4- met hofy1 7- nmor phol i n-4-yl -2-(4-thi ophen-3-yl -1 Himda
yas R 708 ¥ benzot hi azol e or

‘E*@E{mxdﬂﬂm)phﬂieﬂlm‘/ymO@f(dm%an‘pﬁ@ﬁLk@iyienet hyl,- I H
3 _ d are
Eipounggl o]% l#() gﬁf}ﬁ%ﬁﬁﬁ%ﬁl o Eg%%%ogé {le g
57 morpholm—4~y1—2 (4—pheny1—-1H—1m1daml 2-yi)- enzbthid ole,
5 i '(% a%fgha?m&& -gholNat RNV T DRy AGhEthed- Jimdrpholin-
ot |azo e or

93%33% nmeth)rl -1 H benzoi m dazol - 2-yl ) - 7- nor pho
| Mls-%eﬁig{bpﬂﬁ?h&hawlﬁ-mﬂwdneﬁ)amé@oma “maompholin-4-yl-
conpogﬂdslof ormula lc, for exanple the follow ng _

TWE 2- (4- met hoxy- 7- mor phol i n- 4-) 7] - benzot hi
al—@ﬂletﬂ@)y}i 7{159nphb]hxy-l4 B EF (4rthibehen{24yISLH-Bniiae ol -He —beg@ﬂnazo}e,
5;¢h - 21 i s1417y pZ0f-ki) azB}otBrazole or
o youRbS g %X%jz ?@Idp%% g7 iR RAB 0L

54{Ihd:tbo.'q;—3-=m 4-thiophen-2-ylimethyl-1H-imidazol-2-yl)-

(4- 7- nnrphol|n 4-yl - benzot hi azol - 2-yl)-3H
iﬁ?%% ?ﬁXS b] pyri di ne,

e Y e TP OO i RRRE BlBhounds:
y 11 31‘% béﬂz@ﬁﬁﬁ[&ﬂol@- 1) -Qlycﬁh’r&izjqer -morpholin-4-yl-benzothiazole or
in - .
15 pﬁoqnf: ogy ?,r(%gp‘_e Eg 6:11%%11% azgﬁbggﬁ} 04 %%HJ)]H? ZLXJI berproimkzol

r’i di ne,
3- et hoxynet hyl - 2- (4- met hoxy- 7- nor hol i n- 4- yl - Qa?thl
azol - Fu}ythk) ﬁzfqn;ﬂdraoé jodappunids of forgmls Iy lgaggmple t Wing

[4 5- %&5 r|d|ne _
oxy-7- nDrpholln 4-yl - benzot hi azol - 2-yl ) -5- pyr
lid | -yl -3H d 4,5- b i di pe, .
| E%Jmirl‘@q%@ma&h@ﬁé% o DGO B Rl
ngﬂgﬁg &4 S- b] pyridin-5-yl]- dinethyl-amne, 1-
“reth phol t hi -
20 mﬁj«alzl@gf e 9%? %WP%BLQT‘P]“% %%’eﬁ%%% PR Ry B ot

[a) a&khoxy - mor phol i n-4-yl -benzot h

azoﬁ]gilp ({ %. etp?tghg%cp%ﬁzloié mfﬁlqg%eﬁ ﬁ] l‘ﬁ%r%y% ért “benzothiazol-2-y1)-3H-

( 2004431555 | PEIdIER2004/ 004843 -8

3-methoxymethyl-2-(4-methoxy-7-morpholin- 4~y1—benzothmzol -2-y1)-5-morpholin-4-

25  yl-3H-imidazo[4,5-bipyridine, ‘
9-{4-methoxy-7-morpholin-4-y1- benzothiazol—2-y1)—5~morpholi.n—4—y1—3H—in11dazo{4,5—
b]pyridine, N
3-methoxymethyl-2- (4—methoxy—7—morpholin~4~y1—benzothiazol—Z-jrl)—Swpyrrohdm— 1-
yi-3H-imidazo[4,5-b]pyridine, _

30  2-(4-methoxy-7-morpholin-4-yl-b enzothiazol-2-y1)-5-pyrrolidin-1-yi-3H-imidazo[4,5-
blpyridine,
[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1) _3H-imidazo[4,5-b]pyridin-5-yij-
dimethyl-amine, B
1-[2-(4-methoxy-7-morpholin-4-yi-b enzothiazol-2-v1)-3H-imidazo[4,5-b]pyridin-5-yl]-

35 piperidin-4-ol or
[2-(4-methoxy-7-morpholin-4-yi-benzothiazol-2-yl) -3H-immidazo[4,5-b] pyridin-3-y1}-
methyl-(tetrahydro-pyran-4-ylmethyl)-amine.



Further preferred are conpounds of forrmula Id, for
exanpl e the followi ng conpounds:

WobBioRessy - 7- mor phol i n-4-y1-2-(4,5, 6, 7-t et r ahpdm@Erhidpessss

10

15

20

25

30

nzoi m dazol - 2-yl)- benzot hi azoke, 5
2-(4-nethoxy 7- nor phol i n-4-yl - benzot hi azol -2-)Tl) -3, 4,
6, 7-tetr dr for example the followmt7
2. (4- et 63\%1 &&%&F%Oélﬁo%d%gﬁﬁ%%ol 5y1)-3.4.6
comp@it@n7dr o- |n1dazo[4 5- c] pyridi ne-5-carboxylic
acid tert-butyl ester, 1
@{ﬁethme;t hmxgmpnem&nh@rwmwﬁtr@éﬁz@tlﬁ eapingdsiol- 22k 6
ydro-1Himdazo [4,5- 10 c]pyridine;
roc oflde [ 2-

| 244@@’5110%&7%%@#9%% gngthisanl B H W 6 TSI PR

ahighd &gy@ro i Imdazo I[4 5-

5 t ) o )
Fﬂig%/r;;e%g’]ﬁ-gx%ow i 2 %[r’t?eﬁzgltkﬂﬁn oggﬁ(}% ﬁ,l’é gztoe I&]ﬁ?dl‘i)—lm dazo[4,5
@}p@ﬁﬂdﬁié shd@oaylicicdaze-futylsstes] pyri di n-5-yl ] - et hanone

- dro-1H-imid 4,5-
’Z %ﬂnﬁg’toﬁrgiym‘?r%}%hoﬁl %enzrfOtbllaZB 77, %))t%us 227 ote?gh 59 IS)- 1, Zml 6 el
cﬁﬂkﬁﬁm@hy&mmﬁpnddazo[4 5- c]pyrldlne 5- car boxylic
Fpd I{%ﬂ?ttﬁ?ﬁgy 9Sh Lo A RIBLEET 24 ar o, g appatiyrss-imfdazo[4,5-

exanpl‘e the foll ow ng conpounds
zmzndmtShﬂk@ PlyrrpSIOnE- 4- y| - benzot hi azol -2-yl)-4,5,7

[ﬁ%@%( 07 prHEaz91-bédnrothi2dbl-d}yl)-1,4,6,7- tetrahydro Limnidazo[4,5-
plne (%grboxr |c :%?d tert-butyl ester,

Zqﬁﬂmh@ﬁhﬂivﬂVmﬁ%?%%olln 4-yl - benzot hi azol - 2-yl ) -
}&Qirihdlﬁﬂ—@&k—bexﬂzéﬂﬁazcdip -Arégitietetrahydro- m’lldazo[—éL 5~

h d L or| i é 0 pheny )- [2-
%Pﬁ%iﬁﬁiﬁqﬁ #3 Fﬁwﬂﬁﬁ? benzothlazol 2-y1)-4,5,7,
- tetra Eé d %%é lpg!éflerf%fja(arg %01[11§R 2040 51%9!51@ 161H e]xamp}e k;the following

-nEthano nnrphol|n
Rimarol -2-yl)-4,5,7,8-tetrahydro-| H
azo[ 4, 5-d] azepi n- 6-yl ] - et hanone
[i)_ 44néf[ﬁbﬁox5¢]ngr?hgmrphqﬂéa11m@jaz@ 2-y1)-4,5,7,8-tetrahydro-1H- imidazo[4,5-

h l hydr o- | d
Fa e Bl P e e

' [ 2- (@%Bﬁbﬁy&i;{ﬂﬁ’f—pﬁm}i@ﬁ@r lihgnzethpzel-2-yl 1 W) 5,%,7,8—hexahydro—i_midazo[4,5—

: ;%gﬂh?é%%-éﬁ , 7, 8- ;etrahydro-llH. 30
CYtappopyhensa i %&w—ﬁmﬁo&ﬁ L A

eg&%thgiiﬁé Qiqul%uﬂzb{ma, gz.eﬁmt-@lyﬂaﬂﬁyﬂﬂmenell-l- i m dazo

R s C
- 4nRlalo (45 Hﬁz&ﬁh}ﬁdﬂﬁ)—e’cﬂdﬂbm,dazo [ 4, 5- d]
aﬁe Qlé nnexetgocal% 18())(13(9 hn aC ldoegﬁ'fﬁ}at}éﬂl 95}1) 5,7,8-tetrahydro-1H-

imidazo[4,5-d]azepin-6-v1]-o- tolyl—methanone,
1—[2—(@methoxy—7—morphol'm—4—y1-ben.zothiazol—fl—yl)—4;,5,’7,8-te1:ahydro*1H—
imidazo[4,5-d]azepin-6-y1]-2,2-direthyl-propan-1-one,

cyclopropyl-[2-(4-methoxy-7 morpholin—é—yl—benzothiazol—Z—}rl)—%S,?,S—te’trahydro-

1H-imidazo]4,5-d]azepin-6-yl} -methanone,
2-(4-methoxy-7-morpholin-4-yl-benzothiazol- 2-y1)-4,5,7,8-tetrahydro-1H- nmdazo[é 5-

d)azepine-6-carboxylic acid dimethylamide,
2-methoxy-1~[2-(4-rethoxy-7-morpholin-4-y1 “benzothiazol-2-y1)-4,5,7,8-tetrahydro-

1H-imidazo[4,5-dlazepin-6-yl]-ethanone,
2-(4-methoxy-7 ~morpholin-4-yl-benzothiazol- ’)—Yl) -4,5,7,8-tetrabydro-1H-imidazo[4,5-

dlazepine-6-carboxylic acid ethyl ester,
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2-met hoxy- | -[ 2- (4- met hoxy- 7- nor phol i n-4-71- benzot hi azo
wo 2082/{d155d. 5, 7, 8-tetrahydro- 1Him dazo [4, 5- BCI/EP2004/004843
azepi n-6-yl] -ethanone, -9
2- (4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl)-45, 7,
-tetrah 1 d]_:07 8 Ren Bz QA FONY,5,6.7,5-
g BERY Oné’s?e“%%%g e A a5
ﬁemwna)ﬁm&dhiccﬁﬁﬁ’rd @epipewdt hoxy- 7- nor phol i n- 4-yl - benzot
@Zlglleﬂlglgy %w]gj A Prfilon$=7- Hﬁi‘};ﬂ&ﬂtﬂﬂ -pi:dadearpdl Ghd]4,5,6.7,8-
azepi ne %t hoxy- et hyl
@@dmtméﬂ@ﬂ #SfOPPRBIS n- 4-yl - b
enzot hi azol -2-yl)-1,4,5,6,7, 8-
5 h ex a*’[)h‘é EQESEIE@ c%@ipl{ﬂﬁd.50ﬁ3ﬂ)ﬁﬁﬁ]faﬂ nad ﬂleﬁ]lﬁlapmg@m_:aﬂy accepta'ble salts

P i T g

tmc@pimesfs@rcommpl e, by processes descrl bed bel ow,
whi ch processes conprl se a) reacting a conpound of

fornmuha 3 Xﬁhﬁlta to with K3FeCN6/ KOH to a
corrpoagl eCf“:th1 rn{j'P N3 R3 SNHIla wherein RL and
R3 are as def| ned above or b) cycl ssing a conpound of
formula 011 NO S H b(l conpound of
formul a WKJ\

R1

10 with KsFeCNg/KOH

10 a compound of formula

S FR
3 N

H
=L ta

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

b) cyclising a compound of formula

O/
N O O
Y R3
ﬁjﬁ)—
R’ H 1
15

to a compound of formula

=% a1



O3 NNI RD S NHIlal W 2004/101558
PCT/ EP2004/ 004843 -10 wherein R and R3 are as

Wdlliﬁ’%f\‘lh%d above, or c¢) reacting a conpound qgfctEFoulim@ise3

SRAIV R-wth K5FeCI\I§ KOH 5 to a conpound of
formula ONN S NRIb wherein RL and R4 are as

defi ned, abov tshyl ating a conpound of
FOETFR & H@ORI\NE%d% hb?%ﬁb% %o to a compound of
formula ONN N RCH3 Ibl wherein RL is as

descri bed. above,_or ng a conpound of fornula
WO 260% i%%%@é@%&sgs ot

Ve
¢ u "?@
J\; ,N\H/L[\H
s R
v
R'i

Wl‘ilh K3F€GN5/ KOH

5

10

to a compound of formula

wherein R and R are as defined above, or

d) methylating a compound of formula

o
N N
S
H
R’ Ib2
to a compound of formula
O/
N N
OO0
A
R' CH, 51

wherein R} is as described above, oz

e) reacting a compound of formula

-



P

-11 RF NNNN H VR to a conpound of fornmula O NN
RS S NNHIcl wherein RL and R5 are as descri bed
weheyens4 S5 f) reacting a conmpound of fornul apci@padbaoisss

SNNHIlc2 wth a compound of,formula NHR R' to a

compound of formula O NNR N R SHNIc3 10

wherein R and R/'R' areas descri bed %?ove, or g)

reacting a conpound of fornula N\ G SNNRi

H 1c2 VPO 2004/ 101558 ¢°CT/ Epzﬂﬁ@gms -12- with

MOMCUNaH to a conpoundl of &f or rxll ® '

H
A
R‘i
to a compound of formula
o
N N RN 5
\>__</ B
I =
S N N
Y H 1c1
wherein R and R are as described above, or
5 f) reacting a compound of formula
o
N N T
A 4
T Fo
3 N
R H : lc2
with a compound of formufa NHR'R”
to a compound of formula
o
N N N R
Ry /2 N
—
S N
] H Ic3
R
10 wherein R! and R/R” are as described above, or
g) reacting a compound of formula
o
N N 3
N 7 C
— 1 o
S & N
1 H lc2



N~ND C ~SNNR Icd Owierein RL is as
descri bed above, or 5 h) reacting a conmpound of

wo Ry O NN ( O ~ SNNRalcd OwthpdEEp004/004843
conmpound of forrmula HRS to a_clgqpound of forrmula O NN
Rs S NNIc5 10 wherein R1 and R5 areas descri bed
ab | eacting a conpound of formula ON N,
ﬁﬁ\@o@@g&{ c5 Owth HJd WD 200411015-58
PCT/ EP20041004843 13- to a conpound of formula O N/
to RKsompound of formula

o
N NS,
R 4
— || Jc
S <N N
1 jo4
R O
/
wherein R} is as described above, or
5 h)reacting a compound of formula
O/
N N R
R 4
4 1 Fe
S <N N
1 lc4
R O
s
with a compound of formuia HR®
to a compound of formula
o
N N~y 5
N 7
—<¢ [ I
S <N N
1 Ich
R O
/
10 wherein R and R are as described above, or
i) reacting a compound of formula
O/
SN N =y
l N— ] rR”
8 <N N/
1 165
R O
/

with HCI

~—



P

SNNR HIC wherein RL and R5 are as descri bed

above, or j) reacting a conpound of formula O~ O N S
wNoifdsss R VI 5 with HO to a conpound of frarmmu2604@04843

NNSNOHIdL wherein Rl issas described above, or

10 k) reacting a conmpound of formula Oy ON INN S

NH O O R VLI ' DVF/ BF3Et 20 to a conpound of

fL%Fﬁﬁ?lgoﬁﬁhfg@%%w% PCT/ EP2004/ 004843 -14- ON N S

Nl NOR HO Id2 wherein Rl is as described above,

or 1) reacting a conmp6und of fornula O

N NS .
N/ B
< [ F=
3 N N
R H ict
wherein R* and R are as described above, or
j) reacting a compound of formula
o~ 0
N N
\>_<
S NHQ O\,
R’ )
Vi
5
with HCL
to a compound of formula
o
N\ /N
S N
iy R Id1

wherein R} is as described abave, or

10 k) reacting a compound of formula

R’ C} \ Vil -

with DME/BEs-E,O

0 a compound of formula



NN10OOR HOId2 5 wth HJd to a conmpound of

formrula O NNI S NNHHId3 wherein R is as
wPRsgidiead above, or nm reacting a conpound ofpchFE idaRossss

NOSHNO~VIII O10 wth OOONH4 to a conmpound

of formula WO 2004/ 101558 PCT/'EPZ2004/ 004843 -15- O S~

HN Ry DNo O7~ lel wherein R is as described above,

or n) reacting a ceffpound of formula O NC (~\N Y

HN N O | et O N N
Sj \Nm\[//
H 7<O

B id2
wherein R is as described above, or
1) reacting a compound of formula
o~ |
N N
< N\(O
S N
e H 0 a2
5 with HCL
to a compound of formula
o
e
1
: NH
S N
R H 143

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

O/

N 0O

ate

s N
) H N O\[< Vil
R \[Of ‘

10

with CH;COONHy

to a compound of formula



5wth HJd to a conpound of formula ON | ~N S HN NH

le2 wherein RlL is as descri bed above, or if desired,
wEaRyesting the conpounds obtained into poT/EP2004/064843

pharmaceutically acceptable a acid addition salts

The conpounds of fornula | e ‘prepared in

accordance with process varlants a) to n) and with

the followi ng schemes 1 to 10. The preparation of 42

speci fic exanples iis urther descri bed in nore

detail. 15 wO 200 / EP2004/ 001843 - 16

Schemre 1 R O HO H NN RS DF OH H X
XI IX ~ Ra Lawess N CBFe N N3-R3 tol uene
SHKOHSHR Ila 1 mhere are
descri bed as above and CDl is ff le

1. 1" - carbonyl - di i m dazol e. Accordlﬂg to schene 1, to a

suspenS|on of a_im dazol e-2-carboxylic acid (X) is
gins @pps described ¢hp oY | - di i mi dazol e) and stirred at

anblent tenperature for about 1 h. Then the m xture

[ ggﬂ>@%ﬁ&h@@@&@gaMNmntmmmaUHa
fﬂwgthg%y 5- mor phol i n- 4-

o
N\ N
e
R’ NTF/O

5 with HCl

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



yl - phenyl am ne (for RL = norpholinyl, IX) is added and
the reaction mxture is heated to reflux for about 16

wdhoofhdi€4s wor kup 1H-i m dazol e- 2- car boxylic acin;T,EPzOO4,004343

i0

15

20

(2- met hoxy-5- norpholin-4-yl-phenyl) -amde (XlI') is

obtained, which is then treatedSith the Lawesson 10

reagent. The reaction mxture, is then heated to refl ux

for about 22 h. The obtai nee?i_hﬁ-i‘—"e—f1

i m dazol e- 2-carbot hioi c acid

(2- met hoxy- 5- nor phol i n- 4-yl -phenyl )-am de (LL) is =&

takeno/up in water ARd trﬁat ed w ) KOH andopot&asswﬁ
< N

hexacyanaHf errate to IH

i m o@ -2-yl ) -4- me®hox -;%r phobiviF- 4-y1- ot lij azol

e (I'akor Rl = norpholiny7T). 15 20 WO 20047 101558

PCT/ ER2004/ 004843 -17 Schemx 2 O 0 N O CDR' DMF, X

NEt3 NOOXS O(H O H2N-R's HO RI SHR Xi | I11
NHACF?COONH4A N NR3 160 C{ \H S NHlal wherein Rl

and R3 are as defined above. In accordance wth_schene

2, (I)/ N%RS : Q :

4- met hoxy-7- nor phof'i nt4- yli - Benzot xiagal e- 2- ¢ WlicN

5 a'cﬁ“’&sﬁﬁ R1= SO yin XII)IESaﬁd—éBI' \>—<fﬂ—R3
(1, Lg&ar bonyl -diaz le)y*is stinggd at roo s N
tenperature for abgut 1.5 hours. Then, for ex l e,

2-ami no-1-(2-thi engl ) et hanohe hydrochlorid (for R3 =
thienyl) and triethylam ne are added and stirring is

fn%%t?n}ngﬁg?n earrg glf:s%plg efls Zéb%g%%ig_ﬁ? Esait. jafeci) o-mf? Biifhidazole.

ai'ned
mor phol i n- 4-yl - benzot hi azol e- 2-carboxylic_acid . )
( 2coxdin2-tp bihzpieeh (@2 Puspendigr 9L aalmlé_@oleon(:q.qbp)cylwld (X)is added
?@ﬁg{gﬁ%&%hﬂﬁ%ﬁ@ﬂ&ﬁﬂ@taﬁdisﬁrr@@ Lt 8abiek: @RQetatd@For bout 1 h. Then
or

m nutes to opt aj L 1
4-%%&5?-15716@6?{%4 Cﬁ)_O]gFBQZP -agl-bﬁ%-tlt(ﬁ?%ﬂ@i;ﬁ‘ %;Wﬂao@fﬁ@aghdmké—
ZRgfh«pEErYylla)miE@ neRhi=azeipholihdl IX)fioid RY and derphaldonylxtands heated to

:t,[hi n l)l' Sgp[erre iOIEPCEI (,PEIN Noii - acid (2-methox-5-
reflux for Shoutts hoKher wor up 1HZrmdazole-2-carboxylic acid (2-methoxy
morpholin-4-yl-phenyl)-amide (XI) is obtained, 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-y1)-4-methoxy-7-morpholin-4-yl-benzothiazole (Ia for R = morpholinyl).

e
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NHZ + NN ON\ DMV ORA R4 XIV X Xl (I Lawesson R
NN M M K3FeCN6 NN i4 S) (N toluene S R KOH RG IV

w0 f04/1dsM0 2004/ 101558 PCT/ EP2004/ 004843 - 18 pilieds@nd/004843
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15

Rl and Ra are as described abovg, In accordance with
schenme 3, to a suspension of a ‘correspondi ng )

benzoi m dazol e-2- carboxyl i ¢ agi QZ(XI Il) is added CDI
and stirred at anbient tenp for about 1 h.
Then the m xture is refluxed for about 30 mn. After
cool i ngyt/o anbi ent tenperature, 2 5

nor p yLN | X) @s added @nd fhe reaction mxture As
f or ' " h-® e ' UM 5
COrres di-Rg 1Hybhenzoi m dazol e- 2-ca | i c/acl d)‘R
(2- met hjoxy- -rmrp(_r)]olin -7%iphe3_¥£1[)-a (XBV) |8l
| H 5]

-4
obt ai ned, which iﬁlthE’mN R3up’i'n tol uene and
treated with Lawesson reagent. The reaftion mixture

IS heated to reflux for about 2 h and after workup the
corresponding 10 | H benz(gi/fn' dazol e- 2-carbothioic acid

.(2-rrethoxy-5-rmrﬁholin-4 yl -phenyl)-amde (1V) is
)

obt ai neti WP s t hen up i R.Wat®r and treated
wi t h. KOH %;]d‘, otassi u @ >r;;yng/feﬁirate at reflex
for about 24 to obt ai ¢ orr ndi ng 2- (1H
benzoi m dazol - 2-yl) - 4- nethoxy=7 m)EphoI [ ?514'3/' -benzot h
iazole (Ib). Schene 3a Q;G NN I NaH NN"S N Mel S N
HR 1b2 R1 CH3 Ibl 15 wherein Rl is as descri bed
above. In case if R3 is hydrogen, a correspondi ng
colpoimB’ wivbReim eR3cfiredmboty| may be obtai ned by
methylation with Mel in the presence of NaH in

CONYERLL QR IRANG. 2, 4-methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic
acid {for R" = morpholinyl, XIT) and CDI (i,1’-carbonyi-diimidazole) is stirred at room
temperature for about 1.5 hours. Then, for example, 2-amino-1-(2-thienyl)ethanone -
hydrochiorid (for R® = thienyl) and triethylamine are added and stirring is continued

e
a

over night at room temperature. Then a mixture of the obtained 4-methoxy-7-
morpholin-4-yl-benzothiazole-2-carboxylic acid (2-oxo-2-thiophen-2-yl-ethyl)-amide
(IT) and ammonium triflourcacetate 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 (Tal
for R' = morpholinyl and R® = thienyl).

Scheme 3
-~
o~ R col ? ;@
DMF R
R 1 X1V
R X Xl R
-~
; @]
o~ 4N
Lawesson R. N %N K FeCN, N\ /N :@
——————— | —
toluene S R KOM s r;z4
! . L &
i
R ‘W I



20 25 30 35 WO 2004/101558 PCT/ EP2004/ 004843 -19
Schenme 4 5~ /INHZ ON R~-N~NNH+ NHOHHORN >\ z pH

wodboMuhisssR5  SOCI 2 N S8, NEt3, Mel RS N' O DMriproit/004543

NHO H XVIIl | NH2 SV R_R'l_HBr, DMSO EE O N N\
\u/-R S NNR IC wherein 8and R5 areas descri bed
abov cord nce h schene 4, a correspondi ng

g Pa]%]aﬁg‘%c Scrp%/éﬁml rhe (R5 = nethyl, XV) and
gI ycolic acid are heat ed at 150 C for about 1h. The

r Esicdomlzhe wilk pardwd, 1 mswhbwiaf offamoarndperiag et fazole-2-
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30

t IBE’%}JJC ﬁﬂgﬁf{gﬁﬁl‘ggﬁ&fﬁgﬁnfﬁmﬂ att%ﬁlkéé}[tlf %&aﬁﬂre for about 1 h.

3H- 1 m dazo|

h"yr’a@b&ﬁlr@wvgé iy oxtpored fosalkytt &9 e, Aﬁ?f(porpﬁ@g, q«qlnl@FWFmperature 2-
AR ARy U YEh AL 1 henylamme (for R! = mor holmyl 1X) is added and the
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{IV) is obtained, Whlch 1s then taken up 111 Water and treated with KOH and potassium

hexacyano ferrate at reflux for about 24 b to obtain the corresponding 2- (1H-

benzoimidazol-2-y1)-4-methoixy-7-morpholin-4-yl-benzothiazole (Ib).
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* 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.
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15 anbient tenperature a precipitate forned, which is
isolated and dried in vacuo to obtain the
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is dissolved in ethyl acetat ted to reflux and
treated with HBr in AcCH anéggﬁgg% Stirring at refl ux

is continued f,or 2 h. Upon cooling a precipitation

for , 1'% isol ated_andyworked up to obt arfiy—N

2- (4 _@055 20 * HO ~ R %}—\
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o[ 4, 5-b] pyri di ne (for Rl= nor pholinyl and RS =

met hyl, lcl). WO'2004/ 101558 PCT/ EP2004/ 004843 -20
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2-yl)-3Hinidazo [4, 5-b] pynidi ne A& R = nor phol i syl ,
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aut ocl ave and heated to about 200RC for 16 hg'The

residue is 10 triturated in water whereupon the
precipitate is isolated and worked up to obtain, for
exapieg,bMso

[ 2-(#=methory- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - 3H-|
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wherein. RE 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 chioroform and treated with thionyl chloride for about 4h. After workup 2~
chioromethyl-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 b 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 AcOH and DMSO. Stirring at reflux is continued for 2 h. Upon

cooling a precipitation formed, which is isolated and worked up to obtzin 2-(4-methoxy-

7-morpholin-4-yl-benzothiazol-2-y1)-5-methyl-3H-imidazo[4,5-b] pyridine (for R” =

morpholiny! and R® = methyl, Ic1).
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Ic2) is dissolved in dry DW ap%%treated 15 with NaH
at 0 C. After stirring at anbieft tenperature for 1 h
MOMCI and tetrabutyl amoniumiodi de are added and the
reaction mxture is stirred r_ahout 16 h. The
suspension is worked up to é%ﬁarﬁgthe cor respondi ng
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yridine (1c5). The corresponding ¢~

2- (4Onethoxy 7- nDrpholln 4- yI benz-thlazol - 5- nor

t he
s
HS
\
O/’
N N RS
; S R®
s NN lc1
R1

wherein R*, R’ and R’ and R” are as described above and MOMCI is
methoxymethylchloride.

In accordance with scheme 5, 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 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-y1)-3H-imidazo[4,5-b | pyridin-
5-y1]-dimethyl-amine (for R’, R = methyl, Ic3). i
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 stitred for about 16 b: The
suspension is worked up to cbtain the corresponding 5-chloro-3-methoxymethyl-2-(4-
methoxy-7-morpholin-4-yl-benzothiazol-2-v1)-3H-imidazo{4,5-b] pyridine (Ic4), which
is dissolved in morpheline (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

10 obtain the corresponding 3-methoxymethyl-2-(4-methoxy-7-morpholin-4-yl-
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wherein R’ is as described above.

In accordance with scheme 6, to a solution of 4-methoxy-7-morpholin-4-yi-
benzothiazole-2-carboxylic acid (for R' = morpholinyl, XII) and imidazole in pyridine is
added at 0° C phosphoroxychleride. After about 5 hours the cold solution is difuted with
ethylacetate and worked up in conventional manner to obtain 4-methoxy-7-morpholin-
4-yl-benzothiazole-2-carbonitrile (IXX), which is dissolved in triethviamine and in

pyridine and is then stirred for 4 hours with hydroger sulfide at room temperature.

15  Solvent and excess hydrogen sulfide are removed. The obtained 4-methoxy-7-

morpholin-4-yl-benzothiazcle-2-carbothioic acid amide (XX) is dissolved in
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wherein R! is as described above.

Tn 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-
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tert-butyl ester naybe preparedzén accordance wth

schene 9 in conventional manner®" 15 20 WD 2004/ 101558
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gﬂ%ﬁ%ﬁ%& 1%&1{5 Wriﬁe ’;{Q@eg ﬁ%ﬁ?ﬁ%-@eﬂ%ﬁ%@ﬁi&n&- 1-carboxylic

acid tert-butyl ester (XXVI) and the mixture is stirred at room temperature for two days.

. 5 Then boron trifluoride etherate is added and the solvent is distilied off under vacuum.

Again boron trifiuoride etherate is added and the mixmre is dissolved in
dimethylformamide and heated for 10 minutes at 125° C. It is obtained 2-(4-methoxy-7-
morpholin-4-yl-benzothiazol-2-y1)-3,4,6,7-tetrahydro-imidazo[4,5-clpyridine-5-
carboxylic acid tert-butyl ester (1d2).

10 ' Scheme 8
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3-Amino-4,4-diethoxy-piperidine-1-carboxylic acid tert-butyl ester may be prep ared in

>" :

accordance with scheme 9 in conventional manner.

15
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@ogq@@ L@%E@@)@H@@c agp@pe%ﬁ,bﬁpgﬂ ca[erO]F Eesnb ee; f%ur%fhat the
5 Ofcom Ln@odnhE pfeyfﬁit RereSRAn b@&dﬁn@mﬂs 18cebtdd lgdedosidpmssess a high

nase i vol une
%%gétemd’é B SO PR AET oG Rt AT e Apend A9
capgenet. (XAC, 2 M. Cbnpounds wer e tested at 10
concentrations from10 M- 0.3 nM Al assays were 20

condu qh%oﬁ%oﬂﬁ@{ W&%E&emmrdelgat eog’garﬁ‘é WiBASE tdsWQriven hereinafter.

tines es were Tncu for 1 hour at room
tenperature before centrifugati on and then bound

li gand determined usiiBnae PEERIREATESERIONt
scintillation counter. 1C50 val ues were cal cul at ed

10 US| NG Bheinar dRBSEnEN] ﬁé@eﬁteblt xtfﬁmc@ﬁblgﬁﬁlﬂ]y @pdeskdd in chinese hamster

vaL es(g%—gdqgge% tél&%%g Selrsgg-@%{ @Fecg g:%ﬁ%%g% syg;geg% ggéﬂ? Drere harvested,
Al gashet a{zit@hsy vasifigotnh hnangéniscdepdegsedvaimedi sagdugation. The

?ﬁ%& Washt %{1 ahe z}dfe?}naés il%?%r[&dtlg G T?Jh g!?d leﬁM)f Mf?e? 'bontalmnc 120
t vmnhéNb(ﬁl 6en]tver(ﬂu@ altthE\aClhmﬁ)]@emM M%Céer{@Ha@é ﬁbqﬁf&gﬁé J%e "Hi-

15 byDPeﬁﬁt g[:ﬁ:(g[%ﬁbl!{?ip nEv'I haj_ g1 BR8N Eﬂﬂlcﬁﬁa assay was

In-a ‘Iri's fer Cotalnln% 5 crf
m\,¢a|1sa@1 outan i vredl platgs W@@@Cﬁﬁgz ﬁ@amgnet &0,[4.5 mg o
30Yf£1~ @t F\I}fsi%)a SPK'E%&&@&%J_O%&@&?&&G(@&M?@M i fied] valume of 200 pl of
ng assa

cabiid. Sl TRCGE bR priebat Rtk b caitaf ST EREAC 2 0.
of CHEl@S’@ﬁﬁ(ﬂ]&ewer@ ﬁé’éfeﬁl a0 @oﬁﬁ:eﬂﬁa@dns\fsom pOhS FOBysVLnl Slwys were

202? ?(%%@% ]%FLHB]&C{E? Aepﬁr\]ag%dd a%g ea(s:fi oemggs %ssfag B?altes Wk ¥ bated for 1
dehdnred roshngnxanture bdomentlhmméﬁh§WQ1Md determined
0. gpl'ggg %ﬁ/?kﬂ&{ ?o%c% She gLt 400 99\%&%9 tlcs%tv%ﬂ@&vgfe(?:@k&ﬁté&l using 2 non-

says were con |n du Ilgate and
r epeet: ednatﬁtﬂl@@}snocxammi Kewlueasalg tﬁﬁ)c eng-Prussoff equation.
20041101558 PCT/ EP2004/ 004843 -27 mere i ncubat ed f or

| hour at room tenper atpg,@ahefLieine@n} fackptgat i on and
then bound |I|igand determ ned using‘é Packard Topcount

s ng CAGHSER ORI BlAve  FPY DL R BFOgY AN ARG R Vel g
C a&x@iﬁkt@i ghril $CHQ))EEE usGhehe sdPnlils Safeft vage atiressionSsyhem. Cells were
%%fetgd sh o}\émﬁﬂemAcf Aby CrRAHD q%n?ﬂortjg LR 2ha Q@Qfﬁ x«%slge‘aqgf
centnfucratlon The final washed membrane pellet was suspended in a Tris (50 mM)
buffer containing 120 mM NaCl, 5 mM KCl, 2 mM CaCl, end 10 mM MgCl, (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 ¢£2.5 pug of membrane

protein, 0.5 mg of Ysi-poly-l-ysine SPA beads and 0.1 U adenosine deaminase in a final -
yolume £ 200 1l of buffer A. Non-specific binding was defined using xenthine amine
congener (XAC; 2 uM). Compounds were tested at 10 concentrations from 10 uM-0.3

35 oM. All assays were conducted in duplicate and repeated at least two times. Assay plates



receptor and. a high selectivity toward the Al. The
present conpounds show a pKi > 7.0. Exanple No. h 1

wd pisishok&2 (PICT) Type of conpounds 1 6.0 7 PE9/EH20044104843

v 3

6.78.3 1a205.17.3 la2689.3 Ib35.17.0 Ib
6 57 8.5 1c 95186 Ic 14 5.6 85 Ic 22 6.1 8.6

Ivge g%:rc%béteg £ 1 g@ro@n?te%;@rat&ﬁ 't%ﬁ)récﬂ%ﬁ@fu%audrﬁalfﬂlh% Bound
é- VWO 2004/ 10155?&1 %/ EP2004/ 1
d@ﬁ@é@ﬁ@émﬁfe fERH R CFrdnPPEHER SHA 8&9}1 F 50" ues were

a&&%ﬁté@ﬁﬁn& ahbsl@kartdieve fronpprugean afid Kovdtudsaalculeted using the
ed g@ carrents e.g. in the form of
(? %Oi %1118. O1.

Tt has been shown that compounds of formula I have a good affinity to the Aqp
receptor and a high slectivity toward the Ay. The present compounds show a pKi>7.0.

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

1 .0 7.9
Ia

4 6.7 83
Ia

20 51 7.3
Ia

2 6.8 3.3
Ib

3 51 7.0
b

5 57 35
Ic :

9 5.1 8.6
Ic

14 5.6 . 8.5
ic

22 6.1 8.8
id -

23 : 6.4 8.9
1d

26 62 9.0
Te

28 - 5.8 8.9
Ie

30 5.9 8.8
Ie




preparations. The pharnmaceutical preparations can be
adm nistered orally, e.g. in the formof tablets,

woced/fdsdsabl et s, dragees, hard and soft gel at ipoa/EP2004/004843

n

10

capsul es, solutions, 5 enulsiong or suspensions. The

adm ni stration can, however, alSo be effected

rect al e, i 0S| j

nor eat e sudoupds B el O fdthe BHRRASULRLIERecepre solts of the

Tenerpomss ohtisota | el wed asoardiprenpito ¢ gsivei@ie frohof pharmaceutical
PhREIBGEM rea %hé(nﬁeﬂ:g?ﬁca% ]afreﬁf%raﬂgﬂé GnWYe 2 HHHeEedCRAIY, €/eSin the

for the production ceuti cal preparations.

Lgergs éableteconted faitlelh Gretaerrifandsed shEpesrpsieg seiutions,
st8akios 8€ bdpe@forst ThealbSiandot B, hivkere alsdiee dfsedd rectally, e.g.
1§H%or exa e, .as. such carriers. for taQ%fts,.co%ﬁed

t Rgpefam BRELORIGH RIEFETEEh 561 wdhe Rapsfiaisticg A dEms-
carriers for soft _gel atine capsul es .are, for ex e

voget S SPBPPETEs g8 Harmitla § Grbe ReRcied P BaneF e e
pRloy@inse c&ﬂfbigﬁﬂ’ie cdrtikes foD@Rensdugon bl Iﬁlik&]:rﬁaémﬂcﬁl lﬁlfep:frﬁﬁons. Lactose,
actil ve Su tance n carrrers are, owever , S .

r EFHiSaT Frg e daereeh iy FlegE A8 e a%&smnﬁé.ﬂgiﬂcg can be used,
Sﬂrb@@h@le?@@?ﬂﬂﬂaﬁﬁfeﬁrﬁoi faslepr @ﬁtaatfia.mets,loiza whd bagl @bdine
Syrups are, or exa e ter, po ols, ycero .
vERRSEEh PRITRbIE camigrsRE st %@Xﬁlﬂs&msgfﬁs R reiK@Flngf %ﬁgm{ﬁe oils, waxes,
S ERP s Q1ides.dalyeid f&Fols exBRlRe. NaJeHERE carthhasdenstihe active
oil.s, waxes, fat's, sem-liqujd or, liqu pol olé ?nd _

t FDSIAnR@IO CRETSRRMPAEETT LAY aBEss Bt thefesccapott gelatine capsules.
OBV EErri6Q 76 BhP pREBSAEN BF do¥Bfons 3AE Wlibé ZR! ®r example, water,

- stabilizers, wettlng_agents, enulsifiers, sweeteners,

15

20

25

‘an obj ect of

cBPPlrihEcerdls el andahe ket g tably g fEPRROiFEare for
p E}@ﬁl%ﬁ@,%&t{%f S d e B R B EAL 3R QN 69 KL ARV Fols and the like.
They can also contain still 20 other "therapeutically

val uabl e substances. Medicanments containing a conpound _ .
of forkh® pbamn@pu’%pabﬁxgpﬁ@ggm Ge AFIPYE0V e EFPARITES S HTES, solubilizers,

t %Bﬁﬁérs,%ﬁ% Lherapeuitdd ke dRFL cGafahte Hai8ntdl 88 for varying

he present I nvention, as IS a process

f Sre QshEitic Pypsodech Ei6ns, awkisl asnipet sty hy @ralsrcontamn still
and/ or pharmaceutically
gg?%%ngﬁggggggmggﬁ%%&g%&%g%%s and, if 25 desired, one

or nmore other therapeutically val uabl e substances into

a gal éffdeamendcinmpiisingacpoworod Al foogetarar aRhermastistly
R o e O T ol b T e o g of the preent
t Breentiophrarsepeetss éal thyir acceptie|véigataraprae bUsEngIODE AT mOTE

t —28m§8{%££30$f ﬁfm}aﬁ eYSALY gaﬂar%ac!e&tm&f 2&; tQ@l%%@idﬁaﬁd&’[b% salts and, if
adenosine receptor antagonistic activity, such as_ -
Aldzfisidnene or disedber, thPapkitisbnvaduatdosutibtspesento a galenical

n %%%t?ét?c&t i %PJ tod Ctﬁérzvg HD&I?J%I%OI%%&I%%%IHC er{ carriers.
respiration detierts, d%pre53|on, asthma, allergic
responses, hypoxia, ischaem a, seizure and substance

abuse In Fetorfrercawtitd, the orvouiivmierngforide opfoesas I dsrwadasitorr
ﬁn%%ﬁ%?%ﬂg%%aegﬁat%% §aYtF Sre u%fﬁﬁh%he &oqihac?f @F §§evention of llnesses based

ant 1 psyc S, epiTeptics, anticonvul Sants and o
c amdhaplatosice rvepag entagosisid: actipity, ttheh priddugtievndigéase, Parkinson’s

30 g%%%%%?g%&%i?%g%gﬁﬁren%&e%/ pja%g; ?gégiration deficits, depression,

asthima, 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.



ot

The nost preferred indications in accordance with the
present invention are those, which include disorders
wo@toot/hessentral nervous system for exanpl e tRET/EP2004/004843
treatment or prevention of certfin depressive
di sorders, neuroprotection and Parkinson's disease.
The d ?‘ﬁ@%‘% g_ﬁt@fe\ﬁQHYnch’!ﬁt[Hn@ iV @6rd:hiA J$h BRGrWeht inveftion are those,
av

cour se be adjusted to 5 the | d|V|d é@ ¢

r adAbriaABRt ispiileeal AP ERCHF SRS CRED e
OhadveRgER B bt dprestibedissldsageef-oprotdiibh sndRarkitaoy's disease.
fromabout 0.01 ng to about 1000 ngy per day of a

conpound doke generptvithtr ma]le arrhts(md ofilltdf ecwos, he sporidiady:sted to

anpunt phar maceuti c sal eof
5 THae Jalgmicg;lagggggémﬁ;%; B%eaé;g gs& algstgg ARG Péo 3‘2 1ms‘trat10n the
| RoGHo¥ ifetetBe saSvaantom db@ua@ldl t:riGG;l abtilte 00pperpdr |day bf a compound

can al sq be exceeded when th s is fou
i dgeRrddorga frabvége FOFFEPH % ACOTEL © n‘%@%ﬁ%ﬁugﬁ%’ acceptable

I ts@lﬂﬂe‘i‘&:{feﬂ:{e‘iﬂﬂ dp®ict ablet a&m@st&édﬁi@sﬁ@@ dﬂ'g: &Q8 dimgded doses and,

1. npound of or mil a 0,500 cto

Aﬁh?@ﬁ%‘@@ threppedinp srragso] 3‘%6%‘” g 1%%%@6615 % b igdicated.

30 4. Mcrocrystalline Cellulose 30 30 30 150 5.
1oMagnesi um Stearate 1 1Tdpld Eoialatbf Wi GrifilaBai

Manuf acturing Procedure 20 1. Mx itens 1, 2, 3 and 4

and granulate with purified vat er . 1ol Dry the

griggmn|lagredientsoc. 3. Pass the g t hrough suitable

mlling equipnment. 4. Add itengg@and mxmbor 100me 500 mg

m nutes; conpress on a suitable press. 25 WD

2004/ 101558 PCT/ EP2004/ 004843 - 30 Cap l e For latio

| tem |Pepeishtidomgtadpsul e 5 Ma 25 nyg # @E 1500

1. 2CDWBQHQQAQ4§ﬁ@LﬂDT@,I 5 2512500 500165 2. FVdBOus 150

Lactose 159 123 148 --- 3. Corn Starch 25 35 40670 4. 30
15Tabc 19295196025 5. Magnesi umPStearate’1 2 2 5

4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

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

20 1
2
3. Pass the granules through suitable milling equipment.
4

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

25



Total 200 200 300 600 10 Manufacturing Procedure ( 1.
Mx itens 1, 2 and 3 in a suitable m xer for 30

wolboMHoesss 2. Add itens 4 and 5 and mi x for 3 mMPOTEPEEN4/004843

10

15

20

25

30

3. Fill into a suitable capsul e,, The foll ow ng
preparation and exanples illustrate the invention but

are not intended to 15 Ajmt d e. Exanmple 1 2-
(1H 1 m dazol - 2-yl ) - 4- et amﬂ_e -Ot[% i i n-4-yl -benzot hi

azol e To a suspension of 1.0 g of
i Inmdamgtedi@car boxyl i c acid (8n@cmsnle) in 15 nl DWF
was added 1.6 g of CD (9.8 L) an Frregpdts 500 me
anbi ent tenperature for 1 h. 'rlgﬁg‘ﬁ t.he%s}%)"m Xt 8re° was™ o e
refluxed for 30 mn. After cooling to anmbient
t enpeCatppend 2f frgubfl 2 5 - 25 100 500

t ho 5-mor phol i n- 4-yl - phe am ne {(,2. 8 mmol ). were
g%dedﬁi%@u?ﬁ%&%eacti on mxt E%@e was hlezgt ed tollfgéfl ux
far 16omm StThd mi xture was evaporated &d the ré&idue 70
taken .up in water (40 m) and.extract.ed 3 ti Wi th
e?‘hyITQEet ate. The conbi ned o?%ani c plﬁases vverTr?(Z drie

OR. soiiagmstaniSomatie, evaporated and thé residuel 5
subj ected to colum 25 chronmgtography,{.silica.gel,
et hyl &g%gt at el hexanes 2:1). rrg&gs g 200 3686 500

1H i m dazol e- 2-carboxylic acid
( RtarefhoxineRroosduol | n- 4-yl - phenyl )-am de (9 % were
obtained as a white solid; Mp.: 227-230 C. 0.2 g of

1H 1 m dazol e- 25 car boxyl I. [ AR s

(3 ot hoRerE s Rho feubbufient 7O RUS (0. 66 mrol)

wer e thdkermsp dnd S aolduenefof Bnlnndey. and treated with 0.8

g.of wesson . reagent (2.0 mmol). The reaction

rr?xtu%@ﬂ%saﬂjéég]eecfaﬁ’%&refl ux for 22 h. After cooling

to anbient tenperature, water (25 nm) was added and

the m xture was extracted 3 times wth ethyl acetate.

THé e ddhbiinedreprganh eng kesesevilngrae frednomtivodivgare not intended to

ci\ir bg&at e, WD 2004/ 101558 PCT/ EP2004/ 004843 -31

eVARbISTEB*and the residue subjected to col um

chr omat ogr aphy (silica gel, ﬁa%macet at e/ hexanes

1:1). 0.125 g of 1Him dazol'e-2-‘carbothioic acid

(2-met hoxy-5- norpholin-4-yl-phenyl)-am de _(g}g % was

o Bt @ithbdidagol2-ybt4 mwihossrr mye oligpl-yl-pymgothidzpig

(MH). 5 0.08 g of 1H I m dazol e-2-carbot hioic acid

( 2[‘6"%1!3&8&%:?0@{dﬂf@@@f{iﬁﬁd%:o?e?—@&i%@ﬂﬁca?m (@?) léﬁm{z& fligii0] DéMF was

were taken up _in wate : and. treated w

o REf L4 S0 el -5 A S 58 51 SPOEBE SR HEkdy o en e

f %{Xﬁh@ whad r&@lusmifor SQ&IﬁhEAft&t)tgbbﬁg fio dnbiaft empecshieny) g of 2-

anmbi ent tenperature. water, (1 :

P D PP Pl pbg (B0 WAL ELaANthd Bereaction
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

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) end treated with 0.8 g of Lawesson
reagent (2.0 mmol). The reaction mixture was heated to reflux for 22 b. 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,

a——



on the filter was dried in vacuo at 40 C. One obtai ned
0.037 g of 2-(1Him dazol-2-yl) 10

wdh00Bidhey- 7- nor phol i n- 4-yl - benzot hi azol e (47 PO/ 0@/004843
yel l ow solid; Mp.: 228-230 C anple 2
2-(1H Benzoi m dazol 2-y1) - 4- rret?woxy 7-nmor phol i n-4-yl -b
enzol hlte%z d 1<ﬁe§ gtnfl SR &gn (:}}%n&ogﬁf hy ﬁmja fﬁi ethyl

benzoi ni &l -car

mdétatm’/ia,&aadﬁbw 0.121ggf ﬁ/i x@miazpie z—cnr’nﬂtl)zom@dét%mﬁb@cyai-
aﬁ% ﬁxmhél—%—gpﬁﬁéﬁw Snf@T(sdody walggﬁlﬁéaeas%%eﬂ&% FJAb8 MWRSSP): m/e =

30 ‘' mn. After cooling to anbient
t dlfpdfatiite, 0.25 g of 2-
nmet hoxy- 5- nor phol i n- 4-yl - phenyl am ne (1.2 nmol) was
5 ad@@@‘ oamﬂwgrnqhﬁafc@@gtda%mm%mr(e mﬁlobt?f@t@ldrﬁmhﬁeﬁ—ﬁq»henﬂ) ~amide
r e m xtur.e was r at
Bt oot T R Y5 GRS e P00 ek A 0 e
neiu!ﬂ yJaen g of hbtagsivde hedhgerodabiivéd.0 mnginitcefbdseshwdtes cooling to
drl F Sog!ﬂ}éi{g &ﬁ%ﬂ?ﬁ%wﬁ&%ﬂr td%ﬂg{a{’ghlg{@?srﬁfﬁqu?he I‘ESld.U.E

aceta trat
ami t]tm' ﬁihtq:gva@ deizd i vaqub éh%%’lqn%z@t@lﬂgd e QP hesfA+El-medagol-2-v1)-

10 (2 ﬁ%@gﬂ n‘éo{ﬁ%ﬁml ﬁzﬁgeﬁz&m@agr@i by) a@B’g%m( &ﬁd‘)fm %‘E’E? -230° C

obtarn as a‘yellow solid

| H Benzoi m dazol e- 2-car boxyl

( 2- met hoxy- 5- nor phol i n- 4-yl %‘Hgﬁﬁ? - amde (0.71 mmmol)
were taken up in toluene (15.0 mM) and treated with

0228 FyB&dzoR5i daaViEs $I02- he d@en-rh Orpholimrdly) benkhthiazole
reactlon m xture was heated to reflux for 2 h. After

| t t 1
a @ealasn g}ﬁ %}0%16 Rﬁgtguorf§ngv\%rn%&é%gha—i{—\@%ggzgﬁﬁécﬂ(Z 0‘%@1%01) in 4 mi DMF
etvry hddekl 3t gof ThE(commoeidendrtigar] ¢ ashiaeedemperatigg fosd b Thenthe
15 fl%&&ﬁ' YL - SR ffb?%@ VARSI Abled: %51@ﬁt {eﬁﬁbﬂﬁﬁe, 025 g of 2-
ed to co ch hy]

j ect romat ogr.aphy (silica g
a@@@@@*ﬁé&@@b@lul ~4oyl- p&lﬁ@'ﬂa@tq@)ﬁﬂ 248800t W3S ad@ecggncbtbsf:eaction

¢ %aghgﬁgcp‘ioereﬁlllfﬁfr b.@‘hrTRé ﬁm@t%:@ﬁhéjeva orgted and the residue taken
- met Xy rpnpol i n-4-y Yy

ob%pamﬁ*éaae aHD yE1d Fyacks)d rﬂaneswgi %@g %6 @ilb@ Cﬁ”’g?fned

1 %r Z Shdtkdnzeldee o6 3b digt gt na8s ietaporated and the residue was stirred

o L T PSR P 18y 4. Do

g dﬁﬁ{%ﬁs&oxﬁﬁﬁlﬁbr@mﬂn@i—ﬁ@l@nﬁﬁ Jroila s %hmw@@ya%as a yellow
fer %PVB% b) at reflux for 24 h. After 35
g nt tenperature water (10 m) was added
and the m xt ure was filtered. WO 2004/ 101558
PCY? ERE 06 AA00aBadazcles-crveXyisgicitic B o ot mrptoliedsyl-phenyl)-

dkaﬁfeﬂ LV§d: | &rezlh wgelmenaﬁpm&ameﬁﬁ tesh) £0) &0 Hehed with 0.28 g of
25 g hﬁ[%frrq%%%/rrﬁggeﬁ (§1| @Iglc %) %%ﬁ@g‘g%} é}xﬁ Ze Uab}gﬂ@te& toFeflux for 2 h. After
2- &doﬂnb@cmilﬁbﬁhﬂ@ﬁqlerﬁuﬁél Yoathr mtlh_'glwaﬁ -add abaphbk brixtdreibas extracted
b ey ZoLh ?elg? é gce%ate/d'f he combzﬁ/e%ll 0T Qé,/\xlug’ %ms%s Me%ﬁed %%%Od?lﬁgl
carb onate, evaporated and the residue subjected to column chromatography (silica gel,
eﬁlyl acetate/hexanes 1:2, then ethyl acetate). 0.22 g of 1H-Benzeimidazole-2-carbothioic
30  acid (2-methoxy-5-morpholin-4-yi-phenyl)-amide (86 %) were obtained as a yellow
solid; M.p.: 240-241°C.

0.19 g of 1H-Benzoimidazale-2-carbothicic acid (2-methoxy-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 refiux for 24 h. After

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



4- Met hoxy- 2- (1- net hyl - I H- benzoi m dazol - 2-yl ) - 7- nor phol
i n-4-yl -benzot hiazole 0.05 g of
wokdbdihBenzoi m dazol - 2-yl ) - 4- met hoxy- 7- mor pholraT/EPR2yi4i04843
enzot hiazole (0.14 mmol) were glissol ved in dry DV
(2.0 M) and treated with 0.005¢g NaH (65 %in oil,

C. Aft t
OB e £ G AL LG Bl BUBUALS 1o o
addtrotheogreptet (sia galmncnhelewashlgndar/rr@dwm@w%@ fne phigined 0.08% g of
3?—?{2 g %n% Hﬂ%&ZOﬁ &}yl?ﬁqﬂe nggﬂrﬁgffﬁ%ﬁﬁ—quﬁ ReRzdthezdik (198%) as a

Ay efvhaigds Tzim 1284 -286° C

met hyl - | H- benzoi m dazol 2-yl)-7-nor phol in-4-yl - benzot b
s1azole (81.9%9 as a yellow sBligleM p.: 283-285 C

Exanpl e 4 15

2-(AHIm daol I epzat hi

A R SR D b?"lf’dtﬁme

acid (2.76 rmol) in 14 m DI\/F was added 0. 448 of

CL0(Po f18( IHFBlh 7018l -7) Fé-tetyd - mergiRlinet- mq’@@n)zoﬁwole (0.14

St'” dfe%};dls '1? édahﬁ gzgéﬁﬂ)eanf ea%eclfkvltﬁf@@@sm@r{ 65 % in oil,

m ter C

ar@bﬁmmd)errrﬁé Caﬁétc@tmng a@ar@blelsttpw@ﬁwmé g?a plgel (0.4 mmol)
10 gége?% gﬁ?éd)an £ A080LBRE:RE 208 03T Irprrhma@peﬂsa)m fltered

0 re ux for 16 _h. The re rat
anaditheresides paies HliKaEedpn FHRatsf O%J 6&'12350 g BB y-2-(1-
exhEd ﬁltm HRnbdifB8a0l- B&l}ﬂﬂnﬁb&bﬁcﬁﬁmw@hﬂiﬁmﬁeﬁaﬂe(m %) as a yellow
conbi hed or ani.¢ phases were tried on sodi um

caPBodtR 28 opat ed and the residue was stirred in
hot et hyl acetate After filtration and trying 0.11 g
1Hi m dazol e- 2- carboxylic aEkanple 4

(4- met hoxy bi phenyl 3-yl)-amde (14 %9 were obtained

| 15?'_%?1 azozrz%?é gge rﬁ@lﬂ’g xgllﬂehzo%zﬁzﬁe 0.1 g of

(4- et hoxy- bi phen yl.)-am de (0. 36 e
L a?@ A supebsion of Gengol o{ideaely T e b B v g ) 438 g DMEwas
&%%f@ R Jreaggntys (38D, @B&)Jﬁ trleﬂ‘ﬂﬁaxhﬁﬁqmm bR tnd etirred at
eat e

%o ref ux. f .. After c |
AnSFLiRG PSR b f%ﬁﬂefg c 8ot VoG e SR fiT cocling o
m %ﬂ:ﬂ?lfeﬁt Vé@@e@ﬁhfe@@ﬁ%d)f 3- ﬁheﬁ?lSo»\ﬁnisfdn&chﬁ mhlcbywere added and the

met hane. ni.C
20g obﬁaaﬁ%%rra‘rﬂé eatgg 5?3{)&%9 & Brid ﬁ%ﬁéﬂﬂ%@? ggé EftpOiled and the
- tridsliatigdnion mxtaltmmm mlDaI@Bixg:adﬁd 3 times with methylene chloride. The

g'zl'-c : ntt)d g)é(g)!:%mﬁéh%r %Q%ebé 1?’;@% 0113%%1{11(11 carbona\.;\c/ee,regaporatgii S.nd the residue
s i TS ] Ao 52 55 59 0% (WGE0E A0 2 -2

PCI%I%B%@Q%/ %Qi%@moxéﬁl 0eldS 4) —Qfmde (14 9%) were obtained as a light yellow

I dazol car bot bi oi ¢ aci d
25( 4-5pheh %Ey%@rﬁﬁenyl 3-yl)-anmide (0.16 mol) were
taken up in chloroformand treated with 8.1 | of Br2

(09 %}m Y ez ok~ mc@boxyﬂlefalzidx‘& -ridteost highered ot ylbamiges(0.36 mmol)

uenc Wit h d| u fate 9 d
B R e e

dr ineghob nTlsottacthnrsmbxftat egas he&te@tce@ﬂux for 16 h. After cooling to ambient
temperature, water (25 ml) was added and the mixture was extracted 3 fimes with

30 dichloro methane. The combined organic phases were tried on sodium carbonate,
evaporated and the residue trifurated in methanol. 0.08 g of 1H-imidazole-2~carbothioic
acid (4-methoxy-biphenyl-3-y1)-zmide (73 %) were obtained as a yellow solid; M.p.: 223~
226° C. '



5 and evaporated. The residue was subjected to colum
chromat ography (silica gel, nethylene

w@bdoanpdes net hanol 40:1) to yield 0.016 g of PCT/EP2004/004843
2- (I Himdazol - 2-yl ) - 4- net hoxy- SZ phenyl - benzot hi azol e
(33 % as a colorless solid; Mp’: 205-206 C. Exanple
5 O(%gl%otfﬁH viin _a%er 2hc§boﬁ4 ic alczdb %‘I%Stt}xﬁ?iyggl(g)[heﬁyl—?iy gzmde (0.16
hybmghivent tagoup 4 c&ﬂoqo&mb} pydcﬁ;rgp,tﬁbw@hﬁ 1gd of Bry (0 16 mmol) for £ at
22371 @ﬂkﬁ&e@eﬁﬁtﬂ Yas gﬁ(@dcgle@ ﬁﬁ@ﬁo@mﬂj@ﬁasu%g _ﬁ_ﬂ% @Y afd extracted

glycolic acid were

r ¢RIt RRER TS d9p ESTE galeii ﬁrg?ﬁ%?}@ﬁ%ﬁrv\rﬁr% #fltfi?ﬁﬁo‘ﬂﬂ‘?féé}ﬂ&}e filtered
5 WizhH etaporited. TH i@t e vehlsobjected Q@&lﬁﬂﬂﬁ'cﬂd&ﬁa’t&gﬂa i (silica gel,

{?%ﬁ%tﬁﬁmgﬁwnﬁmﬁéﬁmtﬂﬁ et 6 S f@sa%ﬂ%ﬂ 4 methoxy-

r espihigl-hagottidmoledds tjer anbhhlesd wligtMear: 205-286UCt he
suspensi on was then filtered. The resi due on the
filter was dried to yield O. 7
chl ororet hyl - 5- met hyl - 3H i m 4 5- b] pyrl di ne
hydrochl ori de as _a_ dark brown soI . 225-230 C,
( detd-Yiethpxy-Tninomphiolintv1- %Zﬁ@l@%ﬂf%ﬂ%ﬁhﬂ@f&w@m
1oSlH EYNJQ@ O mol) and 0.65 g 2-chl oronet hyl -
hyl - 3H i m dazo[ 4, 5- b] pyri di ne hydrochloride (3.0

e dissolv n. .DMVF. 20 m d.stirred at
e %Hﬁ@%@? étlﬂ?tgdlfPé’Fidﬂf <4&r1%15’§35@6@f kvl @ ¥ CO@C&CIQ-@?%hea‘ﬂed at
m 158eC 6811 ’I\tmadm)dum\rae s@d@cﬂi&dﬂﬁdhbt&ﬁ)hhmﬂ(}aﬁl) ardvicéntith 1.5 ml -
re Then _water
RS o] rESR o o 5hpr TR bR Bl erb B e residue
acet@at@d(8h mtijhanolThﬁeromnb@m@dloort@@mdupkms@uv@ir@er mcrht n ether

g5 f 'A&dgﬁg Qusg&?s dpn%%%ﬁ éﬁ% f?%e%eﬁ&%yﬂ ﬁ%%ﬂa J.;Ekedr'ie%% gs@d 0.67 ¢ 2-

I SSOlfve treat ed
2-ahbuhoxiyb S st ot i ricadagp [ 45 meéﬁidﬁ@h@pd&@s m%ﬂﬁ’orown solid;

f oy pL608.Bbe £efdetix. Upon cooling to anbi ent
te erature a precipitate forned, which was isol ated

SR AT P D BB nd 055 -t

& ﬂ&tﬁh@sﬁ ﬁnmmmsm Ayrdiyik hp:ﬂl@ﬂbﬂbjlde et ﬂmcﬂ?ﬁ'eﬂt@dmehred in DME

0 g ety 3o kbt WSoRt P el R bt Cgded e (0
( Zmrreﬂ}wmy a8d pamd G Hitmg at&@lbd.ex;tlterppgn’gﬂry wandaeinged &1 1 h. Then
m@&t%]% q%rn":ﬂ) ;S 2pld %ﬂdg&w bﬁbﬁle Saﬁrﬁ%%aéx@xag‘éd Witk e(t)%@ %Ee@&ice (30 ml).

and treate O 27 HBr 1 n
1. BhawrothingthersgpioplaswivepvBBred 0va dasidl gnd cseﬁmrm %ji 3“1*16 residue

r efk &% MREI GBI ?ﬂmﬁ%d&r&tewﬁﬂ(@@o}i hfég:lc%}f 5-morpholin-4-yl-

preC|p|tat| nfor i solated. and

25 dj Reayiran nF)(er V\g at fﬂﬂgxp %%oo;ajg E%%r@’aleffbtewemture a
Wi @ﬂ&q ﬁai%fox@[ﬁ@?ﬂhidmmy anmh&iﬁld dhs&ah @tcuoOn e gagakiyr3H-
preci,pi t n ch wa ere
e s B R R TP O B R Eh B g i 7Ly
dr imefei(B5 ¥ ouwo: olbnecd bt @k giedeDsdiZEMgp WB2004/L101558
POT/ EP2004/ 004843 -34

($ gwgﬁy Ay ﬁﬁ%@% 5 ﬁ‘yﬁ’dm@ Q%c}ﬁu%?coalcﬂzﬁyﬂn)sﬂl%xﬁg morpholin-
30 4—y1—pheny1) amlde [0.8 mmol) were dissclved in ethyl acetate (3 ml), heated to reflux
and treated with 0.27 ml H3Br in AcOH (5.7M, 1.6 mmol) and 0.067 mi DMSQO (0.4
mmol). Sti:ring at reflux was continued for 2 b. Upon cocling a precipitation formed,
which was isolated and dissolved in water (2 ml). The pH was adjusted to 10 with 25 %
ammonium hydroxide in water. Once again a precipitation formed, which was filtered.

35 The residue on the filter was washed with water and dried in vacuo. One obtained 0.125 g

P



b] pyridine (42 %9 as a yellow solid; Mp.: 200-210 C
Exanple 6

WPz @ER- 2- (4- met hoxy- 7- nor phol i n- 4 yI benzotfhj'[aznloeﬁ}oztms
yl)-3Himdazo [4,5- 5 b]pyridug@
2- Hydroxyrret hyl - 5-chl oro- 3Hi ni azo[4 5 b] pyri di ne

( was uspe 1,0

fg B B S B e e e e B
tblatridiek (4% %) Ehe yeriowt awtid; Wes: %ﬁhb@?éted and t he

reS|due triturated with nmethanol. After concentration

the residue was stirred overgnights in ether and the

suspension was to then filtered: The residue on the
filter was dried to vyi

55-6 Pl ok P B G e TRYR quéﬂfh?ﬂgféﬂf@}-%ﬂ&%%%fi?@ [4,5-
5 h%]%@gmeorl de as a brown solid; Mp.: 218-220 C, -
ec) 14.5 m Triethyl amne(1040mml) 1.67 g
D G SRR T daB I 2B s e e R P
( aﬁpanminh Xhiwesfermi( ¥60tnleahd Weat@hnvltbw nﬂy dnmbclé@ndﬁ: eh§ mmol)

' a%o ql;g)ﬂt%gﬁ% %gﬁ%x% x%aﬁf & gﬂted’%gﬁeﬂie £9aht A%ut Rewith methanol.
5 ﬂq?
aﬁﬁﬁemnCﬁ@mmmdhar@lmévaiwrﬁ%a%ﬁa DRI miet ;}t; i ggﬁ%&%ﬁm was

(&9.- fﬂiehéd WS r%%ﬁ@%n%ﬂgﬂ&&eﬁé@dﬁe&&%om @imh@rmmﬁommhﬂ-
pﬁas@%aoééér bEicas Bugpiphds 1117 PP VARG O @e P AL (dec)-

The residue was dissolved in et hanol (100 M) and
t H@@tﬁdffﬂthﬁ anide (goZethxyétBa sulfur (52.0 mmol) and 0.65 g 5-chloro-2-

r é %29%3%510%%&8@%28@ f @Pgﬁb %@géb%orgﬁre %%? n!?m@g were dissolved in

pedEpi 1 af earfdotined at whbeht ma;goeragmfeéme&l dvigr avdliog tp§° C, 1.6 uall

15 5%@%&326 6 éxgmgf)g %é;:{o&) EI%F% sﬁ@ ggﬁbmn‘t temperature was continued for 1h.

( Fheetweoexy(182 mbrptetided a:pdthﬂ gﬁg@gp};&a&% Bd:gn%slxgltkydithyl acetate (150
WFI‘]EI? "%pet A8 e S o8hiF SHase Wk SiltdYRI b¥eSRlcalit® @ deohQént{didiThe

L e greesatis hed Rshen s (gDt feasd it BRoPEeE &

( %ﬂ&%glhﬁff;@l - %ﬂéﬁﬁbﬂ@kﬂd’(% ﬁmia}) F&e@ It r)am;d &poa.cBolinpic)ambient
wer e dal ssol ve € at e e

20 QPR AR B BU LT 0: B9 = RBF™ AL (807} -<tlore-
5. 303 -fiilay o [@5Eb Ry A dine-2DMBE) i Oaditnil -meth @yt - miomghelin-4- yl-phenyl)-
L?agrl&ll E)(J\[I@Q? gv%Pefob am%da xea g'hd Wpe HSPF%/E 0002 cgM-rI—I ).

ch Was - I'sol at ed
di ssol ved i n water The H was adj ust ed t

wilthg Zﬁﬁlﬂl@mﬁfﬁﬁﬂmtﬂﬁm [ﬁyﬁ-ﬁb C@ﬁ)pgﬁOlC@?ﬁlé. 2494 ‘q%ﬁxES morpholin-
préf?%gﬁe%ﬁr% Lamat of. @Pﬁqmlwefémm&eﬁhﬂ &ﬁﬁea@eta@{e R Shetd to reflux

25 v ireaCrieob A AU, Db b 50280 22 6 5l'DMSO (2.0 )
( 483({??1&19 QXYetllix HRE fRtduBd 4oryd 1. Qﬁﬁﬂjoiobhﬁg obr2ipyta)ied Ebnmadl, which was
g(a)léO Elggg] psy gﬁdﬂ&%g?;z (;{81) Fhe p%—I %%s acf’ Wi &P ’éo lq} wM‘l Bs % fmmonium

5-15hlroxife 3r #eEh Qxyaegay b pPecfpdtatiet fioxyed7whioh phis filtared. Yhe residue
20%%&%&%@%%@%%%@% ﬂ%%@%&dhﬂf yacioPOhPYE4a6 36 0 5-chloro-2-

30 {4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1}-3H-imidazo[4,5 -blpyridine (92 %) as
a yellow solid; M.p.: > 300° C (dec.}.

Example 7

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

.



-350.3¢g

5- Chl or o- 2- ( 4- net hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-
w/dooa3btskgni dazo[ 4,5- b] pyridine (0.74 nmol) WRr@EP2004/004843

di ssolved in dry DMF (10.0 nm) apd treated with 0-033

g Na} (65 %in oil, O. 9 nrnol) at 0 C After stirring

ah éa&?)}&%g figz t #—&% ]erﬂhll}mg %oﬂ()]ﬁngy%!o}jg- { 3 < haazo 4,5-
V\’bhﬁfﬁﬁﬁe@ B mn@l)tme dea&mdan any MR @Nh@l)sﬂnldrtfeé@df‘@?h 0033 g
i Ia?i G-Eh?% Hﬁ R?@ﬁﬂ?tﬂ) wap di ' Le? Eﬁqm@ﬁgaﬁlﬁﬁnf ﬁ‘a%kﬂ'f'a@ure for 1h 68 pl

ate Upon i A vacug, , o
obf@Mfed 0. rg:gm@ agfl Ogl1d 1) tg’qr%}zugyl ammomum 1odide (O O3 mmo)) were added

5 W%h@?tﬁé’f@@&mﬂ mictind viE XY fof 16@{ WH@stpeIkadﬂ wh fitered and the residue
enzotni

)-3H.i m dazo
SRy Fofbgol Iain (TIBE i FEFoATY I pea & 0B g >
Sﬁ&hmgmﬂtwt@ %re&fbmmimxphozmnw]pﬂmimmm)-rzhﬂ)e@ﬁmndmzo [4,5-

[% 5‘%%% R aO;PE@OW Srdaay 3 dazo

- Chl or o- 3- nethoxynethyl-z (4- met hoxy- 7- nor phol i n- 4-vyl
-benzothlazol 2-)rl)- 3Him Eenefla$5- b] pyridine (0.22
nmol ) mere di ssolved in norpholine (5 mM) in an

10 UL PG é@e@txﬁ&h&y 3500 Gho0k-418 Benz JiheazbES yUBmorpholin-4-
was trlturate in water’ wheréupon a i5 precipitate

f ol-deHimigareld-nRleviid®eat ed and dried in vacuo. 0.074 g
3- met hoxynet hyl - 2- (4- met hoxy- 7-1i nor pho

n A1 ¥ b=(epzP b bhak oty Jz)e@nmfdfqmmmfphqhm-@wbmzd&wd—z -
g’}fd c}apé 4, g &%ém%l% {@zwer fegr%f%\petr a{'ilrs]s% YeQ3n %&ﬁh&lﬁl\/g (5ml) in an

2- a(xﬁodi/ﬁtehmﬂyreitedm pHdIad ﬂnr 46 ill Thengduhivayoituisd i vaigrghereupon 2
sPholin: 4oyl -3 R 085, Gthoxymethyl-2-
155 %iﬂﬁgiﬁ e Jwg] ?%@ 300 %%Eﬂcﬁ@ 094 @ oxyme i

t ol 1 n-4-

R S ettt Vlnbfznzy 'agisit R i dszeh fshrm&ﬁ@ Fimazolt.s-
]S co)l? %%ﬂ%l(ziérm@rv@eré Ligaked .M FdnoNoEER(1Z - 1) 132 90 C

reaction m xture was concentrat ed,
taken up in water (3 m) Vv%adj ted to pH 10 Mﬁth
ammoni um hydroxi de (25 %, el n a precipitation
25 fornmed. The precipitation was filtered and the

cr YQEM%W e- Iﬁ(ﬁﬁphUEl@-@%ﬂLbleﬁZd’tbiaZ&Emﬁmfﬂ -morpidlie-4 ot §ilrigpidazo[4,5-
I n vac

mgzbhﬁqﬁ%?%oxy 7- nor phol i n- 4-yl - benzoduazol - 2-yl ) - 5-
nmor phol i n-4-y1-3H-i m dazo[ 4, 5-b] pyridin

e was |
Obﬂﬂﬁhgd Msﬂ@mbﬂhmhﬂé@{m@homﬁmorph@m gg&b@zc@%m},ﬂeyl) 5-

-blpyrdine (0.13 1 treated with 3N HCI (2
ﬁﬁxﬁhdﬂl4H%3F{Egi C)45 §§17 ﬁ%rp %mf%zwiylfbenzotm

azoily 2§ p@: pyry aht gﬁaﬁtlcpn DTS FP et taken up m water (3 ml)
[ 4@? Q&l}@&’treﬁ ?ﬁ 10k timmonium hydroxide (25 %), wherenpon & precipitation
or o-

neth 7- 1o
A w%aa%ﬁr&ﬂ%‘t%ﬁ PR i ethencl
NTRl)er WeF B Ghi&Sd §.685 § B-(pyhetbbiydFmeorpBokm-J-yleb capothiazol-2-y1)-5-
reorpholin-4-yl-3H-imidazo[4,5-b]pyridine (61 %) was obtained as a yellow solid; M.p.:

260-262° C. -
Example 10

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

01g 5-Chloro-3-methoxymethyl-2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1}-
3H-imidazo[4,5-b]pyridine {0.22 mmol) were dissolved in pyrrolidine (5 ml) in an



WO 2004/ 101558 PCT1EP2004/ 004843 -36 autocl ave and
heated to 130 C for 16 h. The residue was triturated

deboyyﬁtlggg whereupon a precipitate fornmed, whiwedrmeso4/004843
i solated and dried in vacuo. O. O

g
3- met hoxynet hyl - 2- (4 nethoxy 73 or phol i n-4- yl b

enzot hi azo| rro n- 4- I-3FL| 5

bPPYPFRET #Rst %@P&ei/éo 8 e fiba raidis Nk Sk %fa"er Whereupon 2

Mpﬂea 1203304, Gvhibh ﬁxaimbmg 4#d Zried in vacuo. 0.08 g 3- methoxymethyl-2-(4-
ox5 enzot;hi-az

| ﬁnq AQHY= ﬁ;qrﬁﬁg]él} g(ﬂ%ggl C%hla%jlé 18 Sﬁgroh%tﬂ%/ )y'l %I—P%ﬁlaﬁl;d:{fi 5-

S%Mﬁthbmyﬁmw%yWE@{@¢ﬂneih@xyﬂﬁﬁmdﬂbhéplﬁ2%1§@(%enzoth
azol -2-yl)-5- norpholin-4-yl-3Himdazo[ 4, 5-b] pyri di ne
5(0 15 mmol) were treatedmnt@hg§ HG; (2 10 M) at 90 C

for 1.5 h. The reaction ntxture was concentrated
t aken up in water .
Ay drEe : %ﬁgyéggﬂéét

armrnigh C fa Te 25 3 Bed = CH-EC
f ghe preC|p|tat|on was flltered and the
cry were triturated in hot ethanol. After drying

0, 025
2 Vamtt?»fa GRSt PR B b peefipk 2>
pym@@ﬂzbﬂnm=ﬂ ﬂ-lﬁllrﬂalmi%bh{mdﬁlel@mj mmoheveq:eee%dwgb SNHCL(2
10 %%ﬂﬁ? g&i’l(g ford A ﬁl i"hevilegc%oh%m%gms cc;léegéélteg 68 & up in water (3 mt)

[ 2n@4divetddarypry 1omitbholmeniamylydendotXRi %k sihepppp 2ppqipitation
m [‘éﬁrﬁ%} E;ﬁﬁf%( z[t oﬁ'%s@ﬁt&leh “and ‘tﬁ@e&%‘chl‘s ARSI tReadl 18 hot ethanol.

yléﬁesrdrmmm (555 (4 By AT R T R Yo 2 75

Sealaad 4y sgi-metdayd| ammg;rlﬁ&na‘(ésw ) val oBtiired| aa‘qt@*elb:nfdsohd M.p.:
heated to 200 C for 16 h he residue was triturated

15 n2Gkatter ereupon a precipitate fornmed, which was
i solated and dried in vacuo. 0.08 g
[ 2- (4- Met hoxy- 7- nor phol i n- 4-Kptample 12
benzot hi azol - 2-yl )-3H i m dazo[ 4, 5-b] pyri di n-5-yl]-di ne

t hyl -.am 0 i 0 hd; ;din-5-vi1-
B 0 LS 0013, 0545 D038k S i 51
[ 2difpdetitdnaing - 7- mor phol i n- 4-yl - benzot hi azol - 2-yl ) - 3H-i
nidazo [4 5 b]pyridin 5-yl]- piperidin-4-ol 0.05 g

t = benzert IH <Aidazo(4,5-

gr%ﬁ m daz gr@ 1%@&1%7@%@22111&%%%' M;ﬁb*YBZ 1 el d
?04 JeaFiginzd p&é@l@p &erpds ‘F?fiﬁ%ﬁl)(m ljﬁﬂmﬁ\zé B2 afftoclave an
3 Ohé’rﬁtf;(ﬁ!ol 0gs fbf@@h ('ﬂae&eﬁ@ﬁﬁ;)&asﬁﬂ?ﬁ*a%&ﬁ otatee dvHereuNaMR precipitate
r sti r a
R P s

V\Iab&Ezot}AamﬂQBﬂ)}BI—htmﬁmzd aﬁﬁplyndm4r:cﬂ s ethiyl- a@t@izaﬁ@ were
dri gtame ALt golyd ﬂg PPfs@ - [3

25 Example 13

1-[2-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-3H-imidazo [4,5-bpyridin-5-v1]-
piperidin-4-ol

0.05 g 5-Chloro-2-{4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-3H-imidazo[4,5-
b]pyridine (0.11 mmol), 0.034 g 4-hydroxypiperidine (0.34 mmol), 1 mg DMAP and 0.4

36 ml Hiinigs base (2.2 mmol) were dissalved 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 fo yield 0.04 g 1- {3-



WD 2004/ 101558 PCT/ EP2004/ 004843 - 37 met hoxynet hyl - 2-

(4- met hoxy- 7- nor phol i n-4-yl - benzot hi azol - 2-yl) -
whhoknvdago [4, 5- b] pyridin-5- yI ] - pi peri di n- 4p@I/EE2004/004843

% as a light brown solid; Nlp 120-130C. 0.035 g

1-[3- Met hoxyrret hyl - 2- (4- met hoxy- ; nmor phol i n-4-yl - benzo

t h' ZO' ﬂérl gz,t methoxy7- D1 pholm 4—?71dbenzoth1a[zoi ~ (}731%%3%&20 [4,5-

ma;m&mfﬁaméﬁwmo 6125 BhgHt proxen SBIdEM By 1H-BRC

The reaction m xture was concentr at ed taken up in

tc?@ £ o(117a1) M&%ﬂtﬂ@%&% 27 1o Mih a;nﬁuwnymﬁazol-z-yn-gﬂ-
0

59 ereup ec:lplt tion .
Tﬁ@ld@z@& fbﬁ]ﬁiﬂ%’h S GASPPET By Sl Qi TREDCTSE @A BN HCL (L
5t rrh]t) W @i°eTidrm etTietrhatieh mixiAtd ®s dayimeated) talaau® in water (1 ml)

503 ARG SR O b PBRIRR B (28, uhgieuoy  precpiiation

3Hoimedd The [pée it ipy rias Fhersd whi i qwltaldwnrwwirateé@n t ethanol.

%g;‘%l ped, 35,3, OX%' llo[\y @%Eﬂo}iy—% %M‘p@mlmwzﬁz—% ~%e3Qottiazcl-2-71) -

[ ZH-dmddaeh d)@bﬁlmﬁmohﬁi rpipgidin-he 26 0hivassibizing 3sagplew solid;
lomﬂ%zl % pyridin-5-yl]-

tetrahydro pyran-4-yl methyl)-amne 0.08 g
5- CbI or o- 2- (4- met hoxy- 7- nor oI| 4 yl - benzot hi azol - 2-
yl')-3Himdazo[4,5 15 b] pyri ¥ 18 nol ), 0.180 ¢
4 (mst hyl am no) - et hyl - tetrahydro pyran (1.08 mol),
4@@9&’10 —tho2¢holth-4Hirt gsothrsel-1-41) 2 Hrimlidarekt, 2] pyridin-5-y1]-

dISS d| er. stlrrlngfor 42 h at

15I8e Etgtrf‘%é Pipﬁ%%emﬁg\as ¢oncentrated and the
reS|duetaken up in water. A precipitation forned

wh.ethg feShlbid- 64 euethord- Sy pladlin-4 ot besaoship bt Bi Hinpidazo[4,5-
A Q- 338y thyl-tetrahydro- (1.08
}Sﬁgﬁlgm¥§898#}fﬁg%€80 grie %ammcg methyl-tetrahydro-pyran

rmmlml; il ﬁn&WﬂXB 63 e lalz%}mlgs basy %%ﬁﬂilﬁ?]a Aot Assplypf gy ME (1
' %ﬂ it bbb £ atisehy éHOza dhafihry kf\ﬂi@hb{)’d@hﬁl‘@tﬁ‘ﬂ agd the

dge tﬁ(&g U.%rlg mtegl A prec1p1t&t10n %ormrgi ewh_lcé was %MngE ahd crystallized

L%rbﬁfﬂt@éﬂia&@l fler 2ryld i RAQXYE35-BFPhGloipedthyl-2 Hémaahoxy-7-
i azo i
20 lﬁD&g&}&[ @%ﬁ%ﬁ&ﬁ%ﬂ% Y)]i an%IF%ayZIO 4(,? b thdﬂar Lmethr?ﬁ L{tetrahydro
ybmﬁyﬂ)nealmlh em{r®. (66 66) anrbrywineilevi§ ﬂé&t) eu/ afF tﬁg i-H"
HCI (1 M) at 90 Cfor 0.5 h. The reaction m xture was

oﬁgl@ig%&iﬁ&%gnn%%ﬁ oy H%tﬂﬁg—“?@%x% }(olmﬂrl ¥ E&on%ﬁhéé)ﬂl%@ 3H-

pr mﬂdpm 445+ Rlpyfidintol] mrﬁévlp@@@hﬁﬁ{%m’réw%ﬁ%nﬁﬁ s a(G 056

t h m&ﬁ %%E@dr@a.té’@@{ﬂﬁ QN"I‘{@H 1\l %90"@ foe 0. 50 Vit GeddiioN aﬁﬂmre was
Met Nox

25| s%ﬁ%%ﬁ%fiatf%@ ¥R 3 W%%W.rﬂ“s a%Cf 6‘51Pﬁfe%f%§’wr HihaEmppm
”ﬁ?ﬁﬁ&ﬁhd(et(% P@yHEenmH ﬁpreépztyidmﬁohmhd v precipBBidHwas filtered, the

“E’i‘zﬁ%b Anca AR XS LW RRnL Bl vP 01013 802 4030 bhonl-morpholin-4-

bm;&ﬂizoﬁl@ﬂﬁ)hé}lkmdami& bt ishre Ayl - et (Garabydrp-jgyran-4-
I 0 0, o
) @%ﬁﬁﬁ@%ﬁﬁ@ Brel TR s I R

aC|d and 0.125 g 1,1’ B
30 Example 15

4-Methoxy-7-morpholin-4-yi-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-ditmidazole in 1 ml DME were stirred at room temperature for 1 hour. 0.13 ¢



carbonyl -diimdazole in | m DVF were stirred at room
‘tenperature for 1 hour. 0.13 g WO 2004/ 101558

woPedd/FER2404/ 004843 - 38 2- am noacet ophenone  pCT/EP2004/004843
hydrochl ori de and 0.08 g trlethgganine wer e added and

stirring was continued for two ays at room

ratu 200 t he
v\zg%@}???c& P@&nwet]ﬂ’dé%%éﬁ)?fé%eeatngt mme Wei;r]@ %&&éa Gnd stirring
Siulab C@gﬁiuvemmoeialwttaoematEmphﬂmgﬁeZ% I61 Wél’teﬂ Wd@dim 3@& the

ég.? §té%% 2 e){t c i %@F&Ht@ (ﬁg&naé}graphy on silicagel with

( gshcyi@@e@?qfsh?mm 46 yieldef-0aid 14 48) amyrEhesow -srrPlelinviF-
5 1%%@20%&&51&—%%30%@1{: 201 € -Tx 4 2 o HMiED by TP i XL 44787e06w solid; M.p.:

41ﬁ%€g%%9]¢5ﬁ5E§HBEVn4¥ZQﬂ*B%%ZOth|azole 2-carbox7lic

acid (2- oxo-2-phenyl -ethyl)-am de and 0.57g amoni um
tra fnhﬁufeczﬁ@eltgaj @mm—mpmmlwl-b&zoﬂmoa@zwmm@x acid {2-
0

A P DA 200N gL 8- 1 AN LEIREL AL Y80, SUIRELIR plefled ot 165 C

C lﬁ@pmﬁgxtaqcmd gftersbblicaigebomi empetahyleavepatded frewalse Extraction
10 ivﬁg}% ; 1 rrg%a(lfﬂ h%maﬁocﬁap Hon SJéﬁaUel ﬁhle}:rl}ylaézgtgte_/}ée_xane 1:2

| gavhehz gt(Hcﬁ azz)oa -gegipxyel- mw\p o f&yw pph eg‘ﬁel}és@l@ml%ﬁ)

('ﬁ%otgﬁ%% = @%MSMEEHMP E}Qjefmbeclﬁfs?ﬁsp) m/e =393 (M+IT).

0-benzo [ "1,

di oxi n-6-yl) - 1FL|n1dazoI hoxy- 7- nor phol i n-
15 4-yl -benzot hi azol e 0. 35 é&km@ﬁq%

4- Met hoxy- 7- nor phol i n- 4- 71- benzot hi azol e- 2- car boxyl i c
aCl %@Ilﬁfﬁh?&og)eizzd{'l A1 deklosyl)- tH-ind dhagle?-gl)+ame tndxyDAMorpholin-
tirred roomtenperature for 4 hours. 0.30 g
152 ﬁﬁntﬁwzﬁi 3 -di hydro-benzo [ 1,4)
d|0X|n 6-yl ) - et hanone hydrochl ori de and 0. 18
t r.Bt pyl-Riv heyvernergtdeds-ghblersoihadotsy? éomm&crﬁa@ui 022gL1-

OV &l b&ﬁ@hgﬁ&az%fé%‘éﬁ“fﬁﬁ@%&é Stirre2 rH88: 18l ‘é@ft&re f&ka@hours 0.30¢g
e mxture was extracted Mﬁth B—Cﬁg%gﬁ 4018 ¢
cr@@mrog r@phgihsdr oshenize defd ORI P‘%ﬁf’ét gn
jﬂngﬁlq v@rgﬁicﬁd @ﬁ@ s‘?@rm@‘was continued over mtfht at room temp erature
/- morp I- henzot hi azol e- 2- §?<¥L
20 ac]rQﬂ) gfaﬁqa ﬁ_e WQﬁLS SF9ciea stk ¥e ylacetate:
di gmdmz&ogﬂ %‘;h}zo@m‘ic@%}wi’tﬂx ethniacteatath caanel:1 ;amldsd) Di2d:g (50 %) 4-
i g{eg}ogy%f-n@ra}gha@yl Tgenzo%luazn{e-fz car%%%’l{cl\gﬂ_c! 2235 dﬁydxo-
A- Feid iy etmophoRicroddyl - britkot hivalkor eolith daphaR§LIE C; MS

(Zﬁg?gfﬁ§d?o- enzo[h,4]dioxin-6-y|)-2-oxo et hyl ] - am de
and 0.54 g ammonium_ triflouroacetate was, ne ted % 110
25178 migtfrerof 459 gitrmedsxar dnoahodR- Lo Rg iR koo T ooxTlic acd [2-

t e@ﬁ? J‘&@Jbeﬁéﬁp%m&ﬂnl@ lmt@io—etﬁv}ﬂq LaGHé o1 Wb Q ammomum
|1 C e

t hane and chro n siljcage
ot iyl aearatr Rexane o, gava o B iprthghe Belingld Bom
2- ﬁ:é]:n}f;%at%rél |sﬁ§p@ﬁ@ecﬁ@. water. Extractlon with dichloromethane and chromatography

benzol. 1, 4] di m dazpl o7 G5 B .
o BGICHAL F S S 0T B Lo 08) o bl T tiw?fﬂﬁ;df 0
302 39e2D1,&; dlbiﬁn(d—ﬁP)lH—nme’iaml%ﬂ]—@:M&bﬂapxy—’? -morpholin-4-yl-benzothiazole
as yellow solid; M.p.: 235-237° C; MS (ISP): m/e = 451 (M+H™).

Example 17

2-(5-Benzo[b]thiophen-3-y1-1H-imidazol-2-yl)-4-methoxy-7-morpholin-4-yl-

benzothiazole

———



Exanpl e 17 2-(5-Benzo
[ b] t hi ophen-3-yl -1H i m dazol - 2-yl) - 4- met hoxy- 7- nor phol

wb Retdryilsss benzot hi azol e WO 2004/ 101558 PCT/EP2004/004843
PCT/ EP2004/ 004843 -39 0.30 g

4- Met hoxy- 7- rmr phoI i n-4-yl - benz_o?’tgh'i azol e- 2- carboxylic

aéq, 90 rhdM% mo%(%hu aJ. blog%/nzo&u niedfagaﬁiagxx}h@ gld;%d% g1,1-

stirred ure %@@
2- cambmqu-ldubaMQIEbilﬁhnldbﬂv@m@e stiret ﬁaméemy@ﬁ@@hfc@rh 15.0.26 ¢

2ont o L en‘i&['[b?&ﬂ%:l @ﬁnﬁnﬁ etielo8 . addadand. sid % %6 P tM@8ylamine

roomt enperature.
welterre agdedhan hdeng afﬁﬁcqrﬁ@uml S (Ve dpest BN é%ﬂé‘ﬂa%ﬁ 00 ml water

5 etfyd acel ake. thd BerBrEFisRid-atted Was eftiyldc@eRIThE Preyip@h@ was filtered

4- Wéﬂ%ég?ﬁlﬂ@% OHoTaeHoRY 71 b B Bl perlic adid (2-
achéhzof) tkb@piZ@Lb]}fI mo@m&wsami&eas @xdtont dojik) Mapi The-2668° &; MS

yméﬁv S/%JI tmgﬁaf 2861558 C Ms (ISP): me = 468

4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol e- 2- car box% iC

acidoixgire 200.1bgdzoEhphi oprholu-yl @eemh@mwz)caa sgac acid (2-
108 ngexg)zgﬁﬂ ﬂgogigé?pgl lr:u A0 kil cﬁ’}‘ @%%ﬁt@%a%nmﬂﬁﬁﬁ%l@uro acetate was

tes an ter ool |ngto room
temktﬁ%@mlé Csfps p mipates pnd, EgRACOHRE IBAOPET EEFBIT dlfehsuspended in

dl \9«13{69 rﬁﬁ%&flﬂ@fﬂ%ﬁﬂ@&bﬁ%ﬁﬁﬁﬁﬁ@ E@cpﬂﬂkoﬁﬁtcﬁﬂriplﬁr&ﬁ@ﬁhdagéi Rvith

h
%qr g%%%%}%%ﬁfﬁx@; BEYE él@g (g‘:h/@# gl}e%srzo %ﬁhiophen 3-yvi-1H-imidazol-2-
4@1‘@&1@&)@7 rhofEHobined- 1nbeirzyﬂhidze]&a9§réﬂoazmﬂ1d Teisp.yH1FR° C; MS
15Ex éMe% udi8E62 C M8 15 (1SP): me = 449 (MrHt).

4- Met hoxy- 7- mor phol i n- 4-y1-2- (4-thi ophen 2-yl-1Himda
zol - 2-yl ) - benzot hi azol e ~ 0. 48xagmple 18
4- Met hoxy- 7- nor phol i n- 4-yl - benzot hi azol e- 2- car boxylic

gﬁ/'éq\d@@xgx ) 728 ofbhrblifk- £-yiCAIRARY el - M&zbﬁ’ﬁ—%—ﬂﬂmothmzole

were stirred at roomte erature for 1 5 hour s.

0.27 20 2-am no-1-(2-thienyl)ethanone chI

anf-49.a1% etbp%?m@%%%&é hiae e 9%%%@%@9"5 g1~

coeﬁmu diiouBIazdle G0 Bl DIOORE etifed airdbe, teﬁ@:@ramihre\zﬁart BB hours. 0.27
261 Byp gt ond (e Lo R AR T a0 el g enine were added snd

et bﬁh&%&hﬁtcﬂhhﬁ%ﬁ@eﬂn@m @ rypbeltaegeBti2s 360 nfl4gteywas added and the

X n iC
IR YAl c%aov'ﬁﬁl tgyléqemtg%@%g&% ghgg%asﬁgsé%@m
so|eti@r1ace@5=:/h@a(l¢ S@)toylnide 8. 2&%841 W M ethaxy7xmgrrbobp-4-v1-

0. 1% ﬂnazole 2-car oxlyhc acid ( 2 OxO- 7~tlu0ﬁhen 2-yl-ethyl}-amide as a yellow solid;
4- et - -m)rf ol'i n; -y - benzot |azole 2- carboxyllc

ZfacMS@@P o624 HdbpHeR- 2- ), | -et hyl ) - ani de and 052 g
ammoniumtrifl ouroacetate was nelted at 165 C for 60
m Whﬁﬁuﬁd&fe ﬂ]fd @Ene@]ﬂﬁdylmgm&phdlﬂemyl -efpetididsie?- carboxyhc acid (2-

Zﬁzype Mlﬂe&%%}ﬁ?hgl% %}1{1? Ctdg(gf \\;\Mna%ﬁno%tgnqltﬁﬁgunr%%@e ai€ was melted at
165 ° C for 60 minutes and, after cooling to room temperature, suspended in water.
Extraction with dichloromethane and chromatograplyy on silicagel with

50 ethylacetate/hexane 1:1 gave 0.02 g (25 %) 4-methoxy-7-morpholin-4-y1-2-(4-
thiophen-2-yl-1H-imidazol-2-y1)-benzothiazole as yellow solid; MS (ISP): m/e = 399
(MAH™).

Example 19

4-Methoxy-7-morpholin-4-y1-2-(4-thiophen-3~yl-1H-imidazol-2-yI)-benzothiazole



30 ethyl acetate/ hexane 1:1 gave 0.02 g (25 %
4- met hoxy- 7- nor phol i n- 4-yl - 2- (4-
w hioaphers 2-yl - 1H i m dazol - 2-yl ) benzot hi azol ep@SEP2004/0604843
yellow solid; M5 (ISP): me = (MtH+) . Exanple 19
4- Met hoxy- 7- nDrpholln 4-y1-2- (4 hi ophen-3-y1-1 Hini da

pglﬁcp lgp%-l&)%‘%@ Ot hl gn G ﬁ@enz%ngleg@%rboxyhc acid and 0.25 g 1,1’-

4€A®bh¢]x&ﬁﬁiidm®1p hom ol DIF wblerszlotteﬁ Rarpetesrtgtpr 1.6 hours. 0.27
agid_and, Q. %than&%r BARYdn1ghid ﬁ@@f?b %_‘lé H‘;ﬁﬁ:glﬂpwere added and

wer e St rre roomterrperature ours
0 SEFinggV e cm‘tzn@ed:pﬂ(ez night @Wy@pwﬁeﬁ@ﬁmﬁ@eh@ﬂr@bﬁ%}? Vs agkigd and the

5 OnhRnde Wb @&M&m@? eﬂﬁ?l%@et@c@ dech oangoers) H i d"lg:a\gafwlth

<cont | nued over n| room era
SRl e RS 1SRRI Raoh Lk b Ror PP+
ettlaﬁmﬁﬁ!z@%ez}-ca@b@gmamg I(,a-@hyﬁorlfhé@pdﬂegcﬁggedth% ghl(}/ge 2s 2 yeuow solid;
et e to yielde g

Igéﬁﬁgi %:nﬁﬁgﬁ@fﬁﬁ)4 yl - benzot hi azol e- 2-car boxylic
aC|d (2- ox0- 2-t hi ophen-3-yl -ethyl )-ami de as a yel | ow
s ol trdxtur M @ 16P Y methexy= 74rm8rp@wh&wwl “Berpdthiagple-Jotarboic acid (2-

9 0.32¢ triflouroacetate was melted at
10 Cmbj%ﬂmopgﬁ Pﬂ %ﬁd)a Fn%enZBt ]%g%F512lca§box I|c

ad17@ (szorﬁ@ r@;agteaa@dwa@ph@whagw QAR ATy REAHTLEFe SR ERdgD water.
J BRnR RSN M dif ouneacetate cm&nﬁshtagyy &t 5111420 wih  or
m_nut es_and, after coolln %o ro gﬁg gRE 5 (4
sﬁ]ra prabte haraRs el BEve o 1T Bn AdPe 0783{ Prade
a%cﬁﬁh@@rmﬁogﬁaﬁﬁ%zmnzﬁ)Lbe@@@mazmetahyenow solid; MS (ISP): m/e = 399

@é ﬁgeta e/ hexane 1:1 gave 0.06 g (59 %
&y 7- nor phol i n-4-yl - 2- (4-

thlophen 3-yl-1H i m dazol - 2-yl ) - benzot hi azol e as

yellow solid; M5 (ISP): m e Exa398e28 (M+H+). Exanpl e

20 4- Met hoay- 2-[ 5- ( 3- net hyl - benzo

[ bl e%g@%ﬁ?ég (?lrgeﬂl{iﬂ‘ ﬂeﬁg[@m&oﬁieﬁljnyﬂ‘l@ﬁﬁt&%cﬂfh‘ #3-7-morpholin-4-
2 ﬁkbwﬁa&@v@k=3 met hyl - benzothlophene and 0.56 g
‘hexamet hyl enetetramine in 20 20 m trichl oronethane

vef ¢ gt 2~BE&QO%&%Q%&?PB@Z@M&@&1@ hnd 6,58 @HeSam&hylefetetramine in
addi t Con 15 di e

hyl et her the m
207 4 B B TR S0 G AR SO PPER BT g After adition of
t em)ﬁﬂ didﬂhﬁeth@xf tha mhigurswhnfilerad. X relidfesillGe mas sitdvhatopom

? %gl%srlgltaglgm@r%{ glg ?]%p“h %ﬁa@?ﬁ%ﬁi@l.a% concel?trated
r ehydmtlailolrmaad Thoswlvenastvere diotifidetifian] 9o rgeu@@gqurstaﬂlsed from
h? %} I{dgﬁe%;% t%l 0%05’? %HLJS’Jﬂ (:3 %Q&%gbgnzﬁg ﬂﬁbfiﬁﬁp @—g’gzéhanone

| 25( Nh}fdwohlwlde EW@ff(WW’@ISIQ (Eiféya%e = ?&57 N M%lé?xﬁé\’[ -G NH:,

% 10@/@3%9 M- COCHQINH?_, 20 %

hoxy- nnrp o)

aC|d and
0.30g

- benzot hi azol e- 2- carboxylic

Me‘c%oxyg 7- morphohmé»yl “benzothiazole-2-carboxylic acid and 0.19 g 1,1'-
carbonyl-diimidazole in 18 ml DME were stirred at room temperature for 4 hours. 0.27 g
2-amino-1-(3-methyl-benzo[b]thiophen-2-yi)-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 [bithiophen-2-y1)-2-oxo-ethyl]-
amide as a yellow solid; M.p.: 186-187° C; MS (ISP): m/e = 482 (M+EH).



carbon) 7l -diimdazole in 18 ml DVMF were stirred at
roomtenperature for 4 hours. 0.27 ¢

w3-2ed10ossk - (3- met hyl - benzo [ b] t hi ophen- 2-yl) - ebbamerg4/004843
hydrochl oride and 0.16 m 30 trigthylam ne were added
and stirring was continued for tw days at room

L . Y icacid [2-(3-
*L%EréJBFG.1?]g\gflﬁéﬁh\g%&%?g&%&%?%ﬁ%l%n%%La%%—i"@érboxyl d2(

te
extracted w th” it ogr aphy on .
sinpdalybinzm b Ibiephap vot Aeey-wdvHrmanide god 5-4& SR EmIgT 2
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enzot hi azol e- 2-carboxylic acid [2:(3:
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5 M ¢ 5113 B6ESH tGila MBatehSR)xe 101 @ave A% (M%‘}/)j&.—methoxy—} [5-(3-methyl-
ezl o) L imnidanslia v g_wj}@oﬁg%yﬂ&ln%%%mmk asyellow
A- sedtchiy.: TH3aDrP oMNIER Y n/bensist (M- ). e- 2- car boxyl i ¢

acid f 2-(3- nmethyl -benzo

[ b] t hi ophen-2-yl) - 2-o0xo0- et hyg].-ami and 0.44 ¢

amoni um triflouroacetate V\%]éan?r@}tggd at 180 C for 45

m nutes and, after cooling to_room tenperature,

sué—@éﬁa@@f—ﬁmwh@méa%%@c@mew%ﬂm& 15 eReeRelifsTl-
j0@nBecREgaatiogr aphy 5 on silicagel with

et hyl acet at e/ hexane 1:1 gave 0.08 g (51 %

4- et hoxy- 2-1 5- ( 3-met.hyl - : P . T

e hGOET L HPBBRHECEE g1y STk el oP 0Py P isgele 477 R DMF were

4- yirrenot M fzdlleuas 1¢élrhlovnethgiobdogandubgiate W218a@dds a@d stirring was

V5. (1.SP): nle .= 463 . |

- WA T RB S e i s TG YT Eeddst ane i e
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15?: ;F@%%g ?%g%q]@jafgjl i:?—;tnlﬂg%lgena@-%rgéhgl-(Qcazole—é-carb oxylic acid methyl ester as a

) zole'in 150 m DVE were. stjrr
at Vol CHAOHSATRoBY S 228 BImS ety (34 SBes nagR Atlal® (10 %), 136
wers @gded and stirri-ng was continued over night at
roomtenperature. Water was added and the m xture was

extracted with ethyl acetate. Chronat.ogr.aph n -
S r B rnlipb omyr e R B neoh 6 G B i g swpended in
2. 80 ng 6(F h¥drochloric acid and stirred for 5 hours at 95 °C. The solvent was removed at
5-thitophen-2-vl net hyl - oxazol e- 4-car ' ' :

g ol CRRTE Akl gl Tl RARATE S By 50 JR o dicd o
% FIELL FMg CHBCH -2 000-9thbpBe-2ey! Ay opB62-0p2 bygrochlopdesghs (ISP):

5- Thi - yiret hyl - oxazol e- 4-carboxyl i c aci d net hyl
est%ﬂfgpmgfd;(}éﬁ?pgﬁdeé in 80 mM6 N hydrgchl oric acid d

and stirred_for 5 hours at 95 C. T?Fg sol vent . was, ,
r e 4l ethory-BonaPlinbient-icauiamic LTy e nad 014 g L1~
sugpenRdeddi-niRtdy acehBDRIE kdetsafed aandrdehgdrdtargfoel dhours. 0.16

i TR PR L5 crt SR B ANr £ 008 ierhylamine were
4- Netibbayd Sirfing photdrtingey Fortren Ziapshit agah éerZpoaryexihiecwas added
S By O DI SR B v
0. ehylacetate/hexane 3:7-7:3 to yielded 0.06 g (18 %) 4-methoxy-7-morpholin-4-yl-

benzothiazole-2-carboxylic acid {2-ox0-3-thiophen-2-yl-propyl)-amide as a yellow solid;

30 MS (ISP): m/e = 432 M+H").

A mixture of (.04 g 4£methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid (2-
ox0-3-thiophen-2-vl-propyl)-amide and (.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

35  ethylacetate/hexane 1:1 gave 0.005 g (13 %) 4-methoxy-7-morpholin-4-y1-2-(4-



25 g 1-am no- 3-thi ophen-2-yl - propan- 2-one
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95-97 °C, MS m/e (%): 309 (M+H", 100),
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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 temperatureand filtered. The sclution was extracted 7 times with 100 ml IN
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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 distiled off and the residue was
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woaeesi01s¥he organi c solution was dried with  PCT/EP2004/004843
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0.50 g 4-Methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid and 0.31 g 1,1’-
carbonyl-diimidazole in 25 mi 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
end stirring was continued for 16 hours at room temperature. Water was added and the

35 mixture was extracted with ethylacetate. Chromatography on silicage] with
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(4-Fluoro-phenyl)-[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-v1)-4,5,7,8-
tetrahydro-1H-imidazo[4,5-d]}azepin-6-yl]-methanone:
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The residue was transferred 49 H& um prefilled wth

silicagel and was chronat ographeé vvith

di chl or onet hane/ net hanol 96:4 to yield 0.028 rﬂ§174%
1-T B (4aMethoxy-7-morpholin-4-yl-benzothiazol-2-y1)-4, 5,7,8-tetrahydro-1H-

MahR@XMT 45 ADIRPRL - ylarhenzobhiazalo- v )-4,5,7,8-te
trahydrg I-EI-P{ mﬁ%azgi[i 5 20 gﬁ)ﬁazepl n(j 6-yl ] - et hanone

? ﬁlﬁll?sgy%fi}%lpéfd@ 988 - (4"11'1@ 0]55?’-77 glorz%s ll&l-f-y?—ﬁenzote}uazol-%—yl)-
5 [ 2,4,8:6)V68-hexajty Frontomifi ol [ 1.6-Aeaebireetyznichioaide br 2. 4ythl)tetds ydrofurane

7 v§«%r¥3 an{l@ﬂgrf 5d hin7 Egll\?aﬁgléléé Ioigi %%rzeep Q(@%ﬁ‘ %pwaloyl chloride. The

met hanone ion

2 r@mﬂmtm@ xsflapedbyrpiidiaums, 4ligdgebenzotihd atzcbﬂhe Bolykjt-was distilled off.
exefdde § M?@ff@’d(% a@ogﬁﬁph %gﬁef‘avﬂﬂ SBEDEI and wa

hy rochl ori . tetra rof urane were add
tch@ma@gtﬁp Wrtﬂh w}é@mﬁhw@%ﬁwl&%ﬁ@s@d& @47oa6889%> 1-[2-(4
mg ﬂn,@dh@sa;y bl ra SRl eyl géalgoﬂ?ﬁbzgﬁﬁ)\t\@@ 7 RekAri@do F101-irdiflazol4,5-
o] Si e s.added an e_sol ve
o LR gt T e i aoriel Hs o1 FAnerErs o H5P g mie = 470
cofMmH prefilled with silicagel and was 30
chr omat ogr aphed wi t h di chl or onet hane/ net hanol 96:4 to

yield 0.047 g (94 % [ 2-(4-
nmet hoxy- 7- nmor phol i n- 4-yl - benzdatr%P azoI 2-yl)-4,5,7,

8- L
A e O T —
15 I\/SLH—IlﬁEda‘ZO e dfareHiads- (zﬂAthbt)JancWa 2004/ 101558

PCT/ EP2004/ 004843 -47 Exanple 29 1-

[ 2t ¢ 4 sMptidocy of7 0156 gphat-inmetdaypt 7-berpdlhi-gzbbeRzophipzod; 2571)-

o é4,'5%tf ?ﬂ? daﬁigawlé)}_%mfdg%cﬂg%ogﬁz % l‘ltydrocthFde in 3.4 ml tetraly droﬁlrane

one suspensl
ofwgre@,d,d at0-4°C 007 ml N ethy dnsopropylamme and 0.012 g

]5713% ]ZOIE@ E}Elhﬁlib MetrherRe %Qfe@bﬁgcpﬂor 27 lﬁbﬁrsssﬂlcadel was

hyd id 4, 5-
- Zohy%jjrdﬁéﬁPéF}ilecﬁé’ ‘fxe%t*sf in df(og@z ifgﬁw%d&ﬁﬁfzag ef%%toa?o@élann prefilled

at with 4ilicaddl Lhé Wis INr&hBlothip h@ﬂi@@ﬁ&lﬂj&ﬂ&t}&ﬁd/r@etﬂaﬂo@ 5@:4 to yield

e

d| ’&tﬂah‘jfch:d 163-EmideThid, - 5izehie-oad $-riatanshe ny glowaolid; MS (ISP): m/e =

2@4 |IIedW|thS|I|cageI and was
chro ogr’aphed wi th di chl oronet hane/ net hanol 96:4 to

yield 0.047 g (88 % 1-[2-(4 10
25met hoxy- 7- nor phol i n- 4-) r| - beBoepled®ol - 2-yl )-4,5, 7, 8-t
et rahydro-1H i m dazo[ 4, 5-

) 82226 ey B IS i REDAES 4110057 BB oo
SO J

d]azepine-6-car oxyhc had d1metgylam1'\ﬁl_|}
To a éuspension of 0.04 g 2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-
1,4,5,6,7,8-hexahydro-imidazol4,5-d]azepine hydrochloride in 3.4 ml tetrahydrofurane
30 were added at 0-4° C 0.07 ml N-ethyldiisopropylamine and 0.012 g dimeth}rlcarbélmoyl
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 dichloromeéthane/methanol 96:4 to yield 0.04 g (92%) 2-(4-
methoxy-7-morpholin-4-yl-benzothiazol-2-v1)-4,5,7,8-tetrahydro-1H-imidazo[4,5-



Exanpl e 30 Cycl opropyl - [ 2-

(4-rn. ethox)-7-norpholin-4-yl-benzothiazol -2-yl)-4,5,7
w0 Btetisshydro- 15 | Himdazo [ 4, 5- d] azepi n- GYI/EP2004/004843

- met hanone To a suspension of O. g

2- (4- met hoxy- 7- nDrpholln 4- yl é zot hi azol - 2-yl) -

5,67, 8-h _
e i e R TR R

atM3-H")C 0. 07 n N—ethyldllsopropylanlne and 0.012 ¢
cycl opropanecar bonyl chloride. The m xture was
refluxed for 17 hours, siliqﬁg%%kﬂge 20 added and the
solvent was distilled off. T esi due was transferred
to a colum prefilled wth silj

c Rr WnthoagrlalBhéomaibory-drerreibRet e rebRaham b Sristrahydro-
5 Y18 gniddy 4 2]@9%19@6—7’1] ethanone

cycloprop nmet hoxy- 7- nmor phol i n- 4-yl - benzot hi azo

t ok %ﬁ{fa?f&ww i k8 Aof 4= R B RS Sy TR ARG 49
y €l.4, 5 7s héxdhy dvB-i(di SR 4, dazepind ﬁyd(owillem)ie i1 50 St agippibgdrofurane

d 0.037 ¢ meth 71
21327(26 ﬁ%c%%i at O C 0. 21 ﬁ% F\T ethxldu[so%ro };I%Itn azll?o me oxyacetj
Sshlcelc‘lreaﬁh@m@ctmww ra@z@d[fm B haira sdigiaseves @@%@@%ﬁ rﬂfecsolvent was

10 ac 'IT'HJ; ALide whonan SHSReRS] @M pRAdd Yith silicagel and was
31 e zo&hlazo

ol i b
Gl T B R Ry GTO s s B S e Hie S 106 ¢ (5156) 2
hé%&@eﬁl Qrhde- Ihéthaxﬁﬂ?n&_ : hlaw rm:hmtaneof BG)WEB 8- tetrahydro-1H-
a e i SO n +
950G bR P DERRIOTer BT s Ry (UL pe® 07T

refluxed for 17 hours, silicagel was added and the
sol vent was distilled of f . . Bhenpled? due was
transferred to a col um prefllled with silica-gel and

§ 44 E\E}é’tﬁg%{ gg{@gﬁ&gm %”gg %eﬂé&?a%l%ﬁ haneb met-I3ARh-1H-imidazo[4,5-

rreﬂh@mme%ﬁ:@f detfiyl ¢sée5z 0t hi azol -2-yl )-4,5,7,8-te
t rahydr o- IH-|n1dazo [4,5 WD 2004/ 101558

PGt EP%]E%&QH Qfl%ﬁ ‘l& rd&tﬁa PVR@O;’EE@IQ{ _baX Plehgothlzi6l-2-71)-
((jll\/ﬂ—ng5)g: 7.E50% }ﬁagw ldiizq:pnll\/% ocgionc{d 08 3% Ay Zetrahydrofurane

[ 2%{%’8{@1@%% @t>(§y4°7(3 Wl&ﬂldﬁ ld‘ﬂhﬂdfyslopﬂ@ly]aﬁ‘tm& ardl .02} ykedhwkhroformate.
et.ra ro- .
SB‘F Hu%t TaSéF%%éEgr %g%urg USESL[S:%%% grlésn addfed 6@? éhe solvent was distilled
2 Of- Tiedt rlmxlye Wagtoarphiotddrio4- oplunireprestied with bligagel yad was
1 415:5 *tgdr %ﬂé’%«%ﬂll/% %oh%?n g.ﬁihglr %afa%%ﬁpﬂo%dd 0028 g (62 %) 2-(4-

roc urane wvere adde

O m@@%mﬁph@mﬁﬂ b?‘m@(ﬁlﬁ-ﬁ Hanfae By omT Ué—lmlglazo[é 5-
”Etdm& ugﬁ@ &t aé_lbo hi Qnik el Jhe T ellow L1NATS (BH) uxed=fiog (M+H").

gel was added and the solvent was |10
distilled off The residue s tr ferred to a colunn
2prefilled with silicagel angﬁﬁﬁg'ﬁQi
S—Methanesdfonﬂ— 2-{4-methoxy-7-morpholin-4-yl-benzothiazol- 2-y1}-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-y1)-
1,4,5,6,7,8-hexahydro-imidazo[4,5-dJazepine hydrochloride in 3.4 ml tetrahydrofurane
30 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-

B



o

P

chr omat ogr aphed wi t h di chl or onet hane/ net hanol 96:4 to
yield 0.126 g (91 W) 2- nethoxy-I -
wi 20046188t hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 20JVBP24048)04843
7, 8-tetrahydro-1H inudazo [4,5 §j] azepi n-6-yl ]
- et hanone as yellow solid; M (%SP): me = 458 (M-H+).
Exanpl e 1 . - dv]- 1az01-2-91)-1,4,5,6,7,8-
2%%&%7&1?@%@1-5‘%(%6?&%’%%-nﬁqrﬁ??lﬁneﬁf %tbﬁ?zé)%l Ry 1%- 87
- &emmmqmdazd[mswﬁm:m 2k gelBw lidiAddi(es) st B &é%r@ )
acid ethyl ester To a suspension of 0.04 g
2- (4- nmet hoxy- 7- nor phol i n- 4- yggmgg]@ggt hi azol - 2-yl ) -
1,4,5,6,7, 8-hexahydro-im dazo[ 4, 5-d] azepi ne

hydrochl oride in_3. 4 t et rahydrof urane were.adde g
at6—@:Me®0@Yﬁﬁ13ﬂ3-2ié-éﬁrﬁd‘Waﬁ‘ RV G el 2 3’4’5 67>
s etthyhighkenaf ProBed]26idbe nixture was refluxed for 17
hours,” silicagel was added and the sol vent was

di still of f.. The resi : VA 5T B
R

c hennmtdog Bpteid i 4.5-Jrohirod olethamar i Felierygrougage were
Br/T;srteelﬁcqe(Q Wi ﬁé&%ﬁﬁ?ﬁﬁlﬁ&d@ﬁﬁ(ﬁﬁm hgfg%idc solution (I M in tetrahérdroﬁlrane) over

oxXYy n-4-yl - ben hi azol -2-yl)-4 t zo
t reiplycht edrhitémpeaioe AN S 2ED Y HE @é@%?a%%b%&’w gi’: .W&%f at0-5
10 e}\ﬁ.&_ftleﬁ{i@:{ wih WEAd-OMtS0k i onMBo kS on Filiexgsl wEEB :
( MF )) . 25 Exanpl'e %? . 04T (53 %) 6-(2-methoxy-ethyl)-2-(4-
6- dishrearea b reomythanol oA 4Rt ﬂ?ﬁ%&gbr{t@% ;{ﬂoq EslE el b_er:_? zot
hi ﬁé@llox?—ﬂ‘rha)l;phoﬁni-ﬁrganaat}ﬁazplvz~y1)-1,4,5,6,7,8—hem.hydro—1rmdazo [4,5-
8? ahé%eoégyrgﬁg‘ggo[Cﬁll\&-&%ﬁ;gﬁég%d%@-spen& on of
2- (4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) -
1, 4,5, 6,7, 8- hexahydr o- i ni daz&appl&3q] azepi ne
hydrochloride in 3.4 m tetrahydrofurane 30 were

-ad -4 1l ohdi-d tnchyadastimidazo[4,5-
15 8. ghggl\g%q‘glﬁré?%%géﬁ%@% %% Iori%?ﬁgrﬁgy dr;f?)f% urg vvasml ol

009 "al sul f oyl
r eflpyiidiheforarbysiisaeld e tE 4887 was added and the
solvent was distilled off. The residue was .
tr @.@@féc;ez{-l’t\@éﬁbéﬁr—ﬂn@&bﬂ@ﬁh@@@b&ﬂxdo@lﬂaﬁﬂl@h—cﬂiﬂdth:iag:ealcidmde and 203 .
was . Chronmat ographed wi th.di.chl or onet h : ture for thr
Oari G D 180 78 5 e BT O0R  Dag o peaure fortres
PCELFEP2ROAHQ048 43:cipid®: watfiaredsualyfebhyr4 2{ 51 %) 4-methoxy-7-
(4. et hoxy; 7 aorphol | B 4- vl by ehz b it azalmdilebred bfirBiodide; Mop-
6, ﬂorgﬂ&%%afk%?%% %%5 Oéi%goc 9 Qg;&g% &g@g g‘iglnem asMyeIeI o)\fvdr ?
sol1bek17 MBS, (MSP)SP):mhke = 3364V MrH+) . Exanpl e 35
6- (2- Met hoxy- et hyl ) - 2- (4- met hoxy- 7- nor phol i n- 4-yl - benz
E’Z gaaéi%%gfé%%og%bsﬁ&gé—%&h&y-ﬁnﬂﬁﬂ&ﬂﬂﬂEqﬂbmﬁba}zi@zole—?.—
! " ' .Z I- v N . . A A
2. mtioigide Al MR IREr BAGE 13 BB s o 294
|- 2-3 9 SAaiziﬁ]n&@é- ﬁieﬁ{dﬁlpiﬁﬁ’rﬁxﬁnd% ichibdade a[ciﬁ% Bridfutyl ester and the
azepj n-6-yl] - anone. in 5 t et r ahydr r € triflnorid
28 e GBI He P oR GRS T 9&%@%& G DG riforide
(1 Mhdrsre btd ahivdrof dieaniknovardistifled hff wmder womnm. Agan 0.2 ml boron
gegﬁﬁ\aﬁ%@t{ gla?r%g?{‘gerg %Ecyeldaa%%.ttﬁlé SiMeISyRMcedivtel] aned by
dimethylformamide and heated for 10 minutes at 125° C. The solvent was distilled off
2nd the residue was dissolved in dichloromethane and extracted with water, The organic
30 layer was dried with sodinmsulfate, filtered and the solvent was evaporated.
Chromatography on silicagel with ethylacatate/hexane 1:1 followed by chromatography
on aluminivmoxide with ethylacatate/hexane 1:1 yielded 0.18 g (35 %) 2-(4-methoxy-7-
morpholin-4-y.-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+HD).




10 C. Extraction with ethyl acetate and chromat ography
on silicagel with dichloronethane/ nethanol 96:4

woveddegs0. 0479 (53 % 6-(2- met hoxy- et hyl) - 2- (p4T/EP2004/004843

10

15

20

nethoxy-?-nnrpholin-4-y|-benzotg'gzol-2-y|)-1,4,5,6,7,
8- hexahydro-i m dazo [4,5- d] az %ine as yell ow solid;

M5 (ISP): me = 444 (MrH+) . qg%g 36 15

2- (4- Met hoxy- 7- nor phol i n- 4- @? nzot hi azol -2-yl)-3,4,6

, 7-tetrahydro-imdazo [4,5- c]pyridine-5-carboxylic
aﬂ(ﬂ—M&hbxﬁ@UhﬂbrpéShﬁM—ﬁl ]:&(ﬁzq_hlazobz y1)-4,5,6,7-tetrahydro-1H-imidazo[4,5-

4- Vet I|n - benzot hi azol e- 2- car bot hi oi ¢
a%PH“EHid%“Hngﬂ |odonethane in 100 m
tebsa Méth@ﬁww@hs]ﬁwmﬂ%naﬁhﬁmm TR RpE6 Attetr ehyflor-

;%%32@4%65}@’1(1 if e/g’alfl t:ﬂzg? ﬁ%g@e %&%?gs%ermv?esre ]:i{slsch%:rd%n 5% of a7.7
MBIphabivtiod-ofhyBrze thbadelemeheaslbakérdahhoiconpengerature for

gy&%‘l J@SZ}) ﬁe’%ﬁlitl-l‘l\}{%jsr oﬁﬁgld%dgﬁgg%ﬁgwaﬁaqggd ééh g@ Ol‘f ang) 21]6 residue

A3 TRt N XYACA 1ARERREG] At Hrefdd @q;m@i@o bbezok 16%3 2- (4~methox‘y—7—
°arq?§ﬁ$§h33%%k8%c§h%2a%rﬁ?ﬁ@%@ gricipydp g o oasol ST Tdine
?a?oeﬂro%dé agi@oa;%ﬁdwee 1igdioyee s PRI/ e=agiod M+H").

butyl ester and the 25 mxture was stirred at

roon1tenperature for two daysamphesz 0.2 m boron
trifluoride etherate wer e added and the sol vent was

di sti und cyym ai . )
PRS- GNP e bt e RS0 A s HeL i AR Sigdnidarolss
dmﬁg@hﬂ@d Hlto30lyidmetdisoeehy| f or mani de and heat ed for
10 m nutes at 125 C. The solvent was distilled off

si d Y i I Of_ QY - -
3??%&%%%% @?g giﬁﬁéh%F'gkﬁgﬂggmhéé Fg%ggggféﬂggﬂ)4ﬁxi7
witethehydet & s ihidatad 4,5¢4) pyredinelRecachy pradasial Ok Al tebgadydroturane were

%%H?c{ Hpdc O%rrﬁmtﬁﬂﬁﬁﬁga?ﬁr@@h%ihb £206ho Ml - toluoyl chloride. The

acat at e/ hexane 1: chr.o gr ap
S T F UHROXTAIEAPTIY TUEhy At A06 UG TRE 10§ RRafistied off The

r@§d1§}3 %30t Mstedrdido RRbIROXY préfilled With siticagel and was chromatographed

Bty Pactsnaben @%ﬁ@‘@%&@@é@é A B T el AL Orphotin4-

%Eanz’:lﬁhﬁﬁol awpl phoos —ts‘@ﬁl}dro—lrfheiazo 4'52c 1Eivté ) 5- yXMD—tolyl -methanone

Q15 4/ 50 Exanple 37 2-
(4?LS @%%@gﬁf 9 n ot hi azol -2-yl)-4,5,6,7
-tetrahydro IFL|n1dazo [4 5 c]pyrldlne hydr ochl ori de
0.08 g Example 39

2- (4 Met hoxy- 7- nmor phol i n- 4-yl - benzot hi azol -2-yl)-3,4,6

e L@EL@&B@&& P n&di?ﬁ@]%@h%fl-@éﬁﬂoﬁbﬁ%kcﬂlﬂﬂﬁjﬁ,4;@'711@@&&&3@0 imidazol4,5-
|

25

30

tert butyl ester were dissolved in 13 mM of a 7.7
not AFEigsT Il ot 8y dr ogen chloride in methanol . After
stirring at roomtenperature for 2 days the sol vent
Waso le@dpbhh@ﬂ obhfol ¢ ol(uenehugs7-adsteHoland-yditehidthiadolef-1)-4,5,6,7-

ant%trta ydro -%imniazo [4,5-c]pyridine hydrochloride in 0.8 ml tetrahydrofurane wexe
added at 0-4° C 0.02 ml N-ethyldiisopropylamine and 0.002 ml 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 sificagel
and was chromatographed with ethylacetate/methanol 95:5 to yield 0.009 g (89 %) 1-{2-
(4-methoxy-7-morpholin-4-yl-benzothiazol-2-yi)-1,4,6,7-tetrahydro-imidazo[4,5-
clpyridin-5-yli-ethanone as }rellow solid; M.p.: 155-157° C 3 MS (ISP): m/e = 414

"M—’-H+)

PN



was suspended in ethanol and filtered to yield 0.056 g
(81 %9 2-(4-methoxy-7-

WOBjoRA@Iskd- 4- yl - benzot hi azol -2-yl)-4,5, 6, 7-t etr@EBrI0OHD4843
H i m dazo [4 5-c] pyridine 1o h\_/%lﬁochl oride as yellow -

solid;, Mp.: 268-271 C, M (ISP me = 372 (MH ).

Exarrple 38[2 (4-M et hoxy- y lin-4-yl-b enzot hi
azol -2-yl)-1,4, 6, 7- tetrahygaﬁg |4rar}lodazo[ 4, 5- c]

pyri di n- 5- yI] -o-tolyl -nethanone To _a suspension of
0.26{-Hiethoxy-7-morpholin-4-yl-benzothiazol-2-y1)- 1,46, -tetrahydro-imidazo[4,5-

2 lgﬁ@gggz%g £ pholiRt 4:e¢!| - benzot hi azol -2-yl)-4,5,6
7Cq 15 tetraﬁyod}?g 1Hi mr}}dazo[4 5-c] pyridine

h rochl oride jin O 8 t et rahydr of.ur.an add
at L Q2 Pl R0t OB ety P :?7 S %nﬁ‘g-?’ﬁﬁ%}ﬂ@%ﬁvﬂ)“45=@7"
5 O-tb@hialyb- Ehhetdage 4, 5T pyridib Xhpdrechiag de &f (. 8ixd tetovpdrofurane were

ni ght ' b ed _a t he sol
B 208, 50 AR IS5 SOLNAR 9 v
c dl.26ml prtehifdofd ang. (e siikiucaged reﬁnﬁedmr night, additional 0.06 ml N-

SRR oA DS RO B0 o v

y lcopanzed Hirdz u:@ Oyp|L§ i bgrryiamine were added an d the mixture was kept at 80°
106, @ rd-et mﬁy%eaotemgaiae&&mﬁﬁk Bl driivitrs 511s)iﬂllad @fftﬂieyflem@[&twas

Eitg%%g%re%go £.CO u?rvl\xll S%lﬁhed Wﬂf/h? $ <I:a%Fe>I) Jq«ras chromato raptH-c% with

[ Zetﬁﬂafwatb QX ¥evor(d fRtphol oirafphrﬂr-ﬁyét vbﬂﬂﬂh?]ht@ﬁ@ﬂheﬁa—n}tll)l— ahd4hen with

B

2-Hetznetidroky-vTr- Mﬁﬁh’@tm}ny&emd;ﬁenm—h] yazldlne%-yd,r))owhs agd ethyl
, 1 i di ne
15 %f?%ga% %ir%ge(}%fih ?Pﬁﬁé?& eit ?4”%9‘5%%% ane were added

at 0-4 C0.02 m N-ethyl dllsopropyl am ne and 0.002 ni

acetyl chloride in 0.25 m Fsermk %%rofurane The
m xture was refluxed over night, sil

an-thiszoseucarioast Hll)%@w(‘ft Fdb T - Tab e s b ezl 271
S/f @{éaﬁig&&, ﬁ-xqgﬁ ahéegtlﬁqs i 3erBhhdeagel 30

Was chr omat ogra et at e/ met hanol

95T§ atsﬁ ?éh?l'oﬂ o9 OQ)QJ% 9(@ %981:%1 rl?—&x?or hohn—4 yl—benzothla.zol -2-v1)-

-/-nmorp ol 1 n- -y enzaot

|
20] BN RS TG 45 By e S 7] S Aoy rofurane
yeweﬁwcla@a h)-4MOR. 09 rﬂﬁ&engﬁd& f(ahﬁﬁé and1) 0% #14hloromethyl-

(M) e 0 B el SOt S B v

) 1a<ﬂded63.nd7[hk eilvabyds distiladddZ @hE deshize was transferred to a column preﬁ]led
téﬁgicg%i 5 %2%%:3:'11'&906?&%&19& %Etlﬂydlc}ﬁggo%eth&e?meﬂzanol 96:4 to yield

752 O@3ﬁgt(m)9@ (zdf@:rqmdihyhapyr@m 48 h ot hireetbbxy2T yrorpalE-6-vl-
I —1 me ATOI1
hygr ocﬁgfﬁ?{ﬂ 5 %wtéﬁgh?%oi i Bl BYA & dij 18 -6- gl th one as

or i etrah drofurane we
at y8loaw ©lig; U@@P)I\Fﬂéﬁﬁﬁ% i¥i&Bptopyl ani ne and 0. 00 n1

ethyl chloroformate in

Example 42

[2-(4-Methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-4,5,7,8-tetrahydro-1H-
30 imidazo[4,5-d]azepin-6-yl}-(2-pyrrolidin-I-yimethyl-pyridin-4-yl)-methenone

A solution of 0.03 g (2-chloromethyl-pyridin-4-y1)-[2-(4-methoxy-7-morpholin-4-yi-
benzothiazol-2-y1)-4,5,7,8-tetrahydro- 1H-tmidazo[4,5-dazepin-6-ylj-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/methancl 95:5 to yield 0.018 g (61



0.26 m tetrahydrofurane. The m xture was refluxed
over night, additional 0.06 mM N
wetdwyheisssopr opyl ami ne and 0.05 m et hyl chl orRSITERPAR4E004843
were added and heating was conghnued for 4 hours.
0.015 m beuzyl am ne were added and the m xture was

R Sfvantniad ar s g e RO AR A
t tranBbelded]zepia-ted] mmyzpobimrl -wnaihtpysidi- éﬁ@emefé!ﬁaone as yellow
m&&%g@g@g%@ph@q (WM-dry. et hyl acetate. A second

At ora first vvlth et hyl acet at e/ hexane 1:1 and
then with ethyl acetate/nethanol _ 9:;1 yielded 0.003 g
(25 9% 2-(4-nethoxy-7-nor ph@P{FWPlE‘%?’I -
benzot hi azol -2-yl)-1, 4,6, 7-tetrahydro-i m dazo[ 4, 5- c] py

5 “ reli¢ @%éﬂm‘éﬁﬁ quﬂph@mm;a Yehhythiakbl-BSt)et,5,a8- tyrblysino- 1H-

L“@?ﬁZSE/B W%an-{%;ﬁ (a ,xplftﬁylymjn%% 4—ﬂ%@ﬁ’4ﬁ%né’l

: [2 (4- net hoxy- 7- nor phol i n- 4- yI benzot hi azo] - %{1
4, T, 4 sBpeetomblyd06g | 2HA4-methazy-T-mBpkiflin- 4—y1~benzo thzol- 2-y1)-

Zzltgb,ﬁgﬁ%—%l %a'h Ohl%{lg Air 5. éiaz%#ﬁﬁ??%f&ﬂlo@fde 6 94 8l tetrahydroﬁlrane

ot hi aér@el 2- Xl t% I
1,6 aédéda%fé@agaﬁrél\{ ﬁﬁhalalzxé@mosy 2*methyl-
10 Y, 9%9 ; %9:[ d8odia dffodﬂloﬂc%t Tﬁ@ﬁﬁﬁfﬁﬁiﬁr@l’t@ﬂuﬁ&ﬁﬁ@r H‘/d}ﬁkﬁﬂs, siicagel was

09 mil
RN GO o —
Th@ltﬂkl&%ﬁe?aﬂ@ﬁasr&fdrﬂ%t@dm hed ﬂ?ﬁhl&dqieﬁﬁtam/rheiﬂ:agtéw Wapsyield 0.025 g

w3 e bt v e 3 .y g o

angm\ﬂagg[@Bn@ﬁﬁdpngsaﬂhéelmmﬂrtyl}pghndzhnkfbwhfre@thmeméﬁf gﬁbwhd MS
Igfylﬂ% 37g(68%
15(2£ b S¥Grechy oyt idi n- 4- yI) [ 2- (4- et hoxy- 7- mor phol |
n-4-)Fl - benzothi azol -2-yl)-4,5,7, 8-tetrahydro-
| Hi mi dazo[ 4, 5- d] azepi n- 6- I ]ElﬂﬁféP]ﬁéfﬁone as yeI I ow
solid; M5 (ISP): me = 540 (MH+). Exa
[25{3@&;&%@4&%@%@@@@% 4yt b@#ﬁ@}l rgi%& I %»5&175 4,5,

7n$<§5a§lt Fgg]éﬁrd]]m%%%% %ym]dnzz pyrrolidin-1-yl methyl - py

ridin-4-yl)-meth.anone A solution of 0.03 g

(22['%@] ;%H%{o'ﬂydm@if | difatsil)- Iﬁ&pﬁﬁnﬂﬁlym@&yzoﬁm@nm |

2be n@épmr@zi@ﬂugc yqnyl ;azptlgfl PSte l@}@trglgﬂwrma 1 8'@% tﬁ%raléydgofurane ‘were added

[ 405-4h-BgepinaBiemd érttaﬂ@nﬁamﬂne]m 1rfl mptetmbydrdfurene and the
was stirred at 40 foyor

hour [
O U TG i L e A TRE PRe S (add DSy iR g s Sn wmifluoride
vvl tefhegit@ Rieas oIt had elenmeiveamets A&ilEdtod widet mac@u@lls gn 0.015 ml

WO 20 4/ 1 58 .PCT/ E 4 -
B R L R e T o A
2? %memyiahmdamide}dndhmtdéﬁc@ 1[54n51.11@qs 25 5in Wl}rent was distilled o

a]naycflé Ol cﬂg%vaﬁ/é; i 1H}ﬂ.llchpé%h§@tﬂhné aMB kxiPREIARON &ags. The organic
layer was dned with so umsulfate) ﬁltered and the sol\l;grgt was evapora%ecf'
Chromatography on silicagel with ethylacatate/heptane 1:1 to 2:3 yielded 0.4 mg (1%) 5-
benzyl—z-(4-methox7—7—morpholin-4—§f1—benzothiazol~2—371)~4,536,’7—tetrahydro—31—l-

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

Example 45

2—(IH—Imidazol—2—}?1)—4—methoxy—7-(tetrahyd:o-pyran—é—yl)—benzothiazole



5
[ 2- (4- Met hoxy- 7- nor phol i n-4-yl - benzot hi azol -2-yl)-4,5,
wd 28utietssahydro-i i- imdazo [4,5-d] azepi n- 6-FKOTEP2004/004843
(2-met hyl - pyridin-4-yl)-methangng To a suspension of
0.04 ¢ :
2-4{ 45 - Vrefhs | b gl 9tihi | 4=-2
4T KRRl e R L 0 ) o
15 S B (410 GBOTIE B 50 BhERIGE Sy FOTETeANG | e Soxtigsdane
gt [IQ{ré}hel(ﬁerﬁ H01,97, 5&@ M.%&r&?ﬁ%@%ﬂiﬁ&gé@jﬁhﬁm i}&éﬁb%f%uene (20ml)
- e i sQn I poyl. ¢ ti.de hydrochl ori de. e
m %&dtf‘%a%;gsgrréﬁl 91115(%3 OF%A’@?%@L}F%‘, silica.-el was
5 add@sheanbhbiphisdfevientn s)pdladived (1) EeHloodrhethTie{ Or48shoiol) were added
was i.ransferre o a colum.prefille i Siqh L e
A VR S orT R B DRt rp S0t () B ERglage and e
t oreyiteindkedt §26 °¢ fof SDmsA. After cooling to ambient temperature the reaction was
%Zg&%ﬂ%ﬂ%ﬁ@fvl l’aE%%ﬁtletérpﬂl% 'c%éinp%ga% PLazdr &y bdddmIulfate and

etra :

i mqaaa%t[rat?% Cohezephromgtonprlmpomeliengel [y herirre/ ohyl acctfig4:) yielded

10 E;‘ﬂ%‘ 0@%—&2{—%&9&@3@&% pV& 103,61 @R} dro MR p7raB @86 (Vb Jyellow solid;
anpl e . _

5- Helnz A7 B2 %: met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-

yl)-4,5,6,7- tetrahydro-3Him dazo [4,5-c] pyridine To

a sBgpefishMathoaf-30nibb-shenyl)-3,6-dihydro-2H-pyran (5.5 mmol) were dissolved in

4- et hoxy= 7-for ghol j n-4: Zot hi . .

ca Bt A RrBt e ey R i PR B Bl Fis B gmo g drosen

m for é6 haRfterr fdfratiem evaperetiaduedirymgbf the residue, 0.82 g of 2-methoxy-5-

1- ol YN AL REL € B5) etk 8RR 10 ad o&-White solid; Mp.:
15t eh rgtg éirI% ﬁr;%ﬁ%&li%@ﬁéﬁﬁ{%(g% E@gwwag stirred gt rooﬁnﬁozl P

t ehPel& e for 16 hours. Then 0.015 m boron

trifluoride etherate were added and the sol vent was

?i _?% :als{l@_;éggéﬁ ?ﬂmgﬂf g Mﬁw@meémmoﬁﬂghh@dﬁaitm@mn in 15 ml DME
rifluori r re ed and. m xture wa . ,
o 6017 SRS £ S CI (585 GHaL A 1 91 TR d o BgD end stirred at
f Ogmﬁﬁnﬂidmﬂegﬁm&tfoﬂﬂg. 'IheanEhe zdrﬁ'ﬂiuvewhs rafaxadifot 50 oéal Adffdr cooling to
an e residue i.ssol.ved iLn.di ronet -
e S Bl e b B 04
wi thmabdiernsided atdihefredction edxame wiheeadwl teepfhisfas 16 h. The mixture
ev r L i -t 54 i
o FOPCAE s ORISR A S0 Ml s s i
bemeihivienechlomde hhacombipedsannia pﬁagﬁﬁ WHEF6E AT A PTpeagonate,
) - éva?g%tcz& Ligtdna Péégi_ﬁﬁ%?a@ 5%9%'{6 gﬂ' mﬁw atd Py :ﬂiﬁtﬁ%@sand trying 0.42
252? g%ﬁ_—]rrgﬁr}iggci%ﬁ ? cgé%ﬁ}gfquafqié {%lei(,a}{y—_ SEQt)et%ahVE?oa—ggra%—4—357'1)~phenyl] -amide
(t e37 Ahydrarpynahad pelldwhelnz ol bi:azplzes YO 2004/ 101558
PCT/ EP2004/ 004843 -53 2.0 g Trifl uoro-net hanesul fonic

gmggl %’o?lﬁ-ﬂ?ﬁ%%gdlez—%c%yg o%]ﬁcéla:cyé [2e—rsr}e%{ox§'§5'— &emd}o%%—éwyl)w

2- phenyEl-oidy{(33Aimmaod) pleenikn v i BlEnt 615 @mél 4nd rfatedsyith 1.65 g of
2] L%v&)s(@lp PJaQAnELIEEPS L%&&l?]%%‘?é&%oﬁ QO i1 1D %ms B23M to(dfuBfor 16 h. After
11119 ol ved | f I O m

were di s a mxture of tqluene (20 )
3tan o digdaamb{s0 taperaigra Hates  2ymehtgradpd prgpths mixture was extracted
-3 times with methylene chloride. The combined organic phases were dried on sodium
catbonate, evaporated and the residue was dried under high vacuum fo yield 0.179 g of
' 1H-imidazole-2-carbothioic acid [2-methoxy-5-(tetrahydro-pyran-4-v1)-phenyl]-amide
(41 %} as a yellow solid; M.p.: 189-150 °C.

35 0.085 g of IH-Imidazole-2-carbothioic acid [2-methoxy-5-(tetrahydro-pyran-4-yl)-
phenyl]-amide (0.27 mmol) were teken up in water (6.0 ml) and treated with 0.06 g



5

(di phenyl phosphi ne) ferrocene) pal | adi un{11)di chl oroneth
ware4/(0Qs43 mol) were added and heated to 85 RCT/HHIROM/004843

aqueous sodi um carbonate (2M (%g_n1) wer e added and

the reaction kept at 85 C for mn. After cooling

f’mﬁtcﬁlfg fn 2?&[ 5‘%} o% P@ta iy Béﬁ@ya‘ﬁ@%err@tét(f @%EI%QD at reflux for

at e e or ganl C hase
ovek. 4B quﬁrhgg:td @@erammpéﬁﬁ@é b S Coraded 254 f£% Seaction

Z?ﬁlljeﬂﬁlé | déﬁf&te@‘%ﬁi LEkealaetnbAibent &E\@Y@*&h yddiaeetHie The
yil el de

AL eTR G 35 1S 8t Bhan e el hR OB BT T
5 %me.@ﬁoi’}f Yeleb Wi d el fyehn-4M)pbenzathiaza2 04 %) bs 8 light brown solid; M.p.:

4- oxy-3-ni tro-phenyl)-3, 6-di hydro-2H pyran (5.5
nﬁé?ﬁwgége di ssolved in ethanol (100 m) and treated

with Pd/C 10 % (0. 065 g) under an atnosphere of

hydrogen for 16 h. After fEkampid4n, evaporation and -

drying of the residue, 0.82 g of 2-nethoxy-5 15

(te )T L) s 10he By, Y/ W8y dro-1H-

og‘tg%blgg Xgn? %l?&h% t%yso |g MIIQY{) %5(?8 103 Y To a
%diﬁzemns%’ﬂ @C@Pm‘?ﬁ dazol e- 2- car boxyl i ¢ aC| d

(3 13 mol) in 15 M DW was added 0.508 g of CDI

10 ( 3rolBsiPBsion & @84 mz ta- fs@tﬁmamnnagﬂo:&nmymmm}amy y1)-

stlrred ture he

m b&- P> %@Ca ?g:?qod%éang . §$ﬂﬁ?lﬁte 08}#1088% %nﬂgget%trﬂe were

ardgideqt.ot Brper-Bidih @ ceBrihday 0026 mg sod;tum carbonate and 0.018 mg sodium
tetrah r D |

2RO R eSS fa P e e DR LARLN d Bedotvent wes

t odistafet uxt. The retBluh was'trenaﬁrmdfno@ coliaen preilet atibdliage and was

%r&%%f.o?ﬂa%hte@ Iﬁﬁﬂl &f&l&:%ﬁ}’@ﬁa%@/ thé&Qa 1 b5 @ nﬁro@n&t:ﬁ @ekLEing fractions

de. The.co gani c
ph@g@@m@r@u@ﬁeééy SR TP AR A HRE ™ Cé%iepwgt ed and

UNg HIe R8BS e Blah bT B don: 1'"@1371&11 byl 5 @¢el &) e- [ 2Af4-arethoxy-7-
filtration and tr

1 HOPRR hpkiz ot Bl bergg %B@%ygﬁydj %é e tetrahydro 1H-imidazo[4,5-d]azepin-6-yl]-
[ 2zdpidhex - RA1618bEANY BI: 09P-391°aD; HESYIIR)phediydds3 Cerdide
(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 mmol ) were taken up in toluene (25.0 m) and
treated with 1.65 g of Lawesson reagent (4.08 mmol).
The reaction m xture was heated to reflux for 16 h.
After 30 cooling to anbient tenperature, water (25 m)
was added and the m xture was extracted 3 tines with
met hyl ene chl oride. The conbi ned organi c phases were
dried on sodium carbonate, evaporated and the residue
was dried under high vacuumto yield 0.179 g of

1H i m dazol e- 2-car bot hi oi ¢ aci d

[ 2-met hoxy-5- (t etrahydro-pyran-4-yl)-phenyl]-amn de
(41 %9 as a yellow solid; Mp.: 189-190 C. 35 0.085 ¢
of 1H 1 m dazol e-2-carbot hioic acid

[ 2- met hoxy- 5- (t et rahydro-pyran-4-yl)- phenyl] -am de
(0.27 mmol ) were taken up in water (6.0 m) and
treated with 0.06 g WD 2004/ 101558 PCT/ EP2004/ 004843
-54

- "

—
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15

I ZOH (1: 07 mmol ) and 0.331 g of potassi um hexacyano
ferrate (1.0 mmol) at reflux for 16 h. After cooling

wotmoanmsmnt tenperature water (10 ml) was addedTardokloessss

reaction mxture was extractedswith nmethyl ene

chloride and dried over sodiumsulfate. The residue

was dried in vacuo at 40 C. (ng:fbtained 0.035 g of

2-(1Him.dazol -2-y1)-4 5

met hoxy- 71(t@bﬂéeﬁgﬁgﬁmmgagﬁmﬁﬁﬁhﬁﬁ@enzoth|azole (41

% as alight brown solid; Mp.: 220-224C. Exanple 46

- 2- [2- ~

(4- Met hoxy- 7- nDrphoI|n -yl -benzot hi azol -2-yl)-4,5,7,8

-tetrahydro-IH imdazg 4 Spdl azepin-6-yl]-acetam de

10 To a suspensi on of

2- (4- met hoxy- 7- nor phol / yl>5“ﬁ%oth|azol 2-yl) -

1,4,5,6,7, 8-hexahydro- ' daz& [ 4,5-d] azepine

hydrochloride in 5 nl adetonitrile were added 0.017

my 2- brompacet ani de, 0. 626 ng sodi um car bonat e and

0.018 ng sodium iodide. The mxture was re fluxed for

17 .hours, silicagel was added and the sol vent was

di"8i5FPed of f. The residue was transferred to a col um

prefilled with silicagel and was 15 chromatographed
WIR'h di phdngl @nelNhadeh tetdhanaing®stdbocyBlepduct cont ai ni ng

fractions were further purified by chromatography on

algi g&mrﬁ%ga%ﬁ siks Qn?gat%@gﬁ@{gg (';%&%é i @{g_vgl_m@;'to%s}sgng of

norphol|n 4-yl - benzothuﬁzol 2-yl)-4,5,7,8-tetrahydro-1

H-i m dazo [4, 5-d] azep - acet gn-geé yel | ow
sol i d; v 12Q9-3 SP) : e ¥ 4 R(N%FH).
VD 2004/ 10 PCT/ EP2 4/ 004843 -58'C

Conpoupnds t he :gener 4fornula 0 M° \ R2 S R~
wherein 5 Rl is ’pHenyl or a N and/or 0 containing
heterocycle; R2 is an imdazol or an annul ated

i m dazol, sel fromthe gro isting of N Rs
NNI / | - 7 el
| R~41 [ ——<N] N-—R

d) H or e) H

R®  ishydrogen, phenyl, 2,3-dihydro-benzo [ll,AL] dioxin-6-yl, benzo[b]thiophen-3-yl,
3-methyl-benzo{b]thiophen-2-y1, thiophen-2-yl, thiophen-3-vl or
thiophen-2-yl-methyl,

R*  ishydrogen or lower alkyl;

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

R®  ishydrogen, benzyl or -(CH,),O-lower alkyl,

R’ ishydrogen, -C(O)O-lower alkyl, -C(O)-CeHy-halogen, -C(O)-CeH-lower alkyl,
-C{O)-lower alkyl, -C{O}-cycloalkyl, -C{O)-NR'R”, -C{O)-(CH,),O-lower aikyl,
-5{O)s-lower alkyl, -(CHa),O-lower alkyl, -C(O)-pyridin-4-yl, which ring may be
substituted by lower alkyl, halogen-lower alkyl or by pyrrol~1-yl-methyi, or is
~(CHa)a-C(O)-NR'R’;



a6a H, b)) R, c) R N~\I//\\Il d) H\\\ " or e) H
10 R3 is hydrogen, phenyl, 2,3-dihydro-benzo [ 1, 4]

walkxiasée yl, benzo [ b]thi ophen 3-yl, PCT/EP2004/004843

)

10

15

3- net hyl - benzo[b]thlophen 4hi ophen 2-yl,
t hi ophen-3-yl or thiophen- 2 yI nethyl R4 is hydrogen

Org & We{lre 141&%\6 R@y i ¥9§h kp}d?éﬂﬁﬁ 1@%«%}1‘:%71 oJpal ogen,

nnrp I|n plperl t1ona

substlf “thyathddomngn-4oh =|s pyrroI-I-yI R6 |s

hydr ogen, benzyl or -(CH2)" O lower alkyl, Ris

hyﬁlr 0gengrn COARE- | gues._. al | yI -C(O -CoH4- haI ogen,
C(O - C6H4- T ower al kyl , C»-Iomer al kyl ,

a%(ﬁ) ’19(,: Ky%gal ky{}%f&%%{}% RC@@({L% (a.g%;\rﬁ) Cgﬁg%%ﬂa, ot benzyl;

-C(O-pyridin-4-yl, which ring nmaybe 20 substituted by
Iomerlaﬂbyn halogen | ower aIkyI or by
yrrol-1-71-methyl, or is (CH?); C(O-NR R'; WO

Fﬂ%%dﬂﬂ%éégngﬁﬁﬁféggéﬁggéﬁﬁéﬁﬁog?%ﬁé%m@%%aéf aIkyI or

- (CH, CHZ71 -NR'" - or
0- F% n%@; ggéfifogg%z %Lﬁa&@@rdgﬁlcﬁé?th o é) o | over

al kyl, -C(O-C6HACH3, or benzyl; 5 nis | or 2; and
pharnaceutlcally accept gbte aC|d addition salts
thereof. 2. Conpounds offfornula la in accordance with
claiml 0 NN\> </ -R&_ SN HN wherein 10 R is
phenyl or a N and/or O i yri ?&f@rocycle and R3

i s hydrogen, phenyl,
2, 3-di hydr o- benzol[ 1, 4] di oxi
benzo[ b] t hi ophen-3-yl, R
3- net hyl - benzo[ b] t hi ophen-2-yl, thiophen-2-yl,
t hi,gphgn- 3-yl or

n-6-ylH ia

R'  is pheny! or a N and/or O containing beterocycle and

R’ is hydrogen, phenyl, 2,3-dihydro-benzo[1,4)dioxin-6-y1, benzo[b]thiophen-3-yl,
3-methyl-benzo[bjthiophen-2-yl, thiophen-2-yl, thiophen-3-yl or
thiophen-2-yl-methyl,

and pharmaceutically acceptable acid addition saits thereof. -

3. Compounds of formula Ib in accordance with claim 1

wherein

R'  is phenyl or 2 N and/or O containing heterocycle and

R*  is hydrogen or lower alkyl,

20 and pharmaceutically acceptable acid addition salts thereof.



3

10

t hi ophen-2-yl -nmethyl, and pharnmaceutically acceptable
acid addition salts thereof. 15 3. Conpounds of
-wdmopwhassl b in accordance with claim1l O N MdAEP284004843
R1b wherein R is phenyl or asNT and/or 0 containing
heterocycle and R4 is hydrogen or |ower alkyl, 20 and
phar MACcCEHk e ahl Yo fA6GeRE 2bhe aGiddn @adt iiam sal t's

t her eof . 2004/ 101558 PCT/ EP2004/ 004843 - 57 4.
Compounds of fornmula Ic in accordance with claiml1, O

NN\ s SNN R6 4c mherein R is phenyl or a N

and/ or 0 containing hetérocycle; 5 R5 is hydrogen,

| ower al kyl, hal ogen, bl i nyN—~NR R
pi peridinyl, optionall ubstitt w ‘ﬁydr OXy, or is
pyrrol-l-yl; R6 is hy ens ben (CH2) a0- | owner

al kyl ,

and and pharmacgutical |l ygracceptahte acid

addition salts thereof. 10 5. Conpounds of forrmula Id
in accordance with claiml, O NNSNX HId r
Wheteedin @ R1 is phenyl or a N and/or 0 containing
heterocycle; Xis =CH2-, -NR'"'- or-O; 15 R" is
hydr ogen, -C(O-Ilower alkyl, -C(0)O0O-Iower alkyl,

- B O) 1CoenEH: 2 Sranblén i}/tqn‘calnmc heterocycle;

-RS

R6

is hydrogen, lower alkyl, halogen, mnorpholinyl, -NR'R”, piperidinyl, optionally
substituted by hydroxy, or is pyrrol-1-vj

is hydrogen, benzyl or -{CH,),O-lower alkyl, and

and pharmaceutically acceptable acid addition salts thereof.

5. Compounds of formula Id in accordance with claim 1,

o
N\ /N
: |
=g
iy Id
wherein
'R*  isphenyl or 2 N and/or O containing heterocycle;
X 1s=CH,-, -NR- or -0-;
R™ s 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 le in accordance with claim 1,



and pharmaceutically acceptable acid addition salts
thereof. 6. Conpounds of fornmula le in accordance with

w6 bd@ianikss WO 2004/ 101558 PCT/ EP20041004843 - SBeT/EPNOMD 1843

SNHIle RR is phenyl or a Ngnd/or 0 containing
het erocycle; R is hydrogen, -C(O Ol ower alkyl,

-C( O - C6H4- hal ogen, -C(O) - CoH4-1ower allyl,
-C(O-lower alkyl, -&O)-cycloallcyl, C(O) NRR'
-C(O-(CH2) nO- | ower al l cyl,, %-S -1 ower al kyl,
-(CH2) nO- | ower al ky Nx&; whi ch ring
may be substituted § | ogen- | owner

al kyl or by pyrrol-I- 1
CO-NRR'; ( R/ Ryare mdependently from each
ot her hydrogen | ower al kyl or -(CH2)n

ekt prkanebler i QRSB BHERERE %' rpounds

_ of fornula I in accordance with cIa|n11 wherein RL is

5

10

15

moRphos hﬂdcdocen,86(mqb®wrdﬁkyhf-cﬁﬁb4m}hhhb cém -6COPCgERd@ver alkyl,

t h | b N
D TR B TR RRIR S Qs NE R (D) CHRO gver i
hi azol &(Ols5lower alkyl, (CH';)n O-lower alkyl, CFO) pyndm -4 Yl Whlch ring may be
2- (| Héd@s%%é?ﬂ b}%o%!zr)aff]yln}f‘atkgb%ﬁylo%erpﬂ@ﬁﬂb Qlt—tuy@ﬁfélt’t%ﬁl or is

4- met hox [1.n-4-yl-2-(4-phenyl -1 |n1dazo
1) -beth hr%%)p RBL 47 (2 3 di hydro-benzo [ 1, 4]

di oxi n-6-yl) - IH-|n1dazoI 2-yl]
- AR MER’'h @1e/in de pRE BTG i edcly bhbeMzbfinakolee alkit or

5-b h 3-y
fH—iﬁ?§§§%ﬁ]§ﬂﬁ$9Pﬂgﬁ%Pﬁ%ﬁy 7- nor phol i n-4-yl - 20

benzot hi azol e, 4-met hoxy- 7-nor pholin-4-yl -2-
(4aﬂ&ﬁbnhamﬁﬁnyamﬁnﬂﬁfdad@ﬂ&ﬁeymﬁﬂﬁhﬂz@&hiazole

4- met hoxy- 7- nor phol i n-4-yl - 2-(4-thi ophen-3-yl -1 Himda

zol - 2-yl)-benzot hi azol e or

4- met hoxy- 7- nmor phol i n-4-y1-2-(4- thlophen 2-yl met hyl,

- i mi dazdhampgin S@éﬁimqh%/l ceordands vgth GmobReEeiBR 1S morPhOhnYl
formula I'b in accordance with claim 3, which conpounds

are 8 Compounds of formula Ia in accordance with claim 2, which compounds are
2- (1H—ben20|n1dazol 2-yl)-4-net hoxy-7- nDrpholln 4-yl-b

enzoi P ALaor gl 7T R BROT h P bR AR
2-(1H-imidazol-2 ~y1) 4 methoxy-7 -phenyl-benzothiazole,
4-methoxy-7-morpholin-4-yi-2-(4-phenyl-1H-imidazol-2-v1)-benzothiazole,
2-[4-(2,3-dihydro-benzo( 1,4 dioxin-6-y1)- 1H-imidazol-2-y1] -4-methoxy-7-morpholin-
4-yl-benzothiazole,
2-(5-benzo[b]thiophen-3-yl-1H-imidazol-2-y1)-4-methoxy-7-morpholin-4-yl-

20 benzothiazole,

4-methoxy-7-morpholin-4-v-2-(4-thiophen-2-yl-1H-imidazol-2-y1)-benzothiazole,
4-methoxy-7-morpholin-4-yi-2-(4-thiophen-3-yl-1H-imidazol-2-yi)-benzothiazole or
4-methoxy-7-thorpholin-4-y1-2-{4-thiophen-2-ylmethyl-1H-imidazol-2-y1)-

benzothiazole.

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

2-(1H-benzoimidazol-2-y1)-4-methoxy-7-morpholin-4-yl-benzothiazole or
4-methoxy-2-(1-methyl-1H-benzoimidazol-2-y1)-7-morpholin-4-yl-benzothiazole.



P

WD 20041101558 PCT/ EP2004/ 004843 -59 10. Compounds of
formula Ic in accordance with claim4, which conpounds

WEh&)4/101558 PCT/EP2004/004843
2- (4-metho), - 7-nor phol i n- 4-yl - bepzot hi azol - 2-yl) - 5- net
hyl - 3Hi m dazo [4,5- b]pyridine,

5- f@hb@ﬁ@woanﬁﬁo%hﬁ%){c fq %5@83:6‘ WY BEREOL RAZ0h s Fare
yI) 3H—|mdazo[ , b- ] pyridi ne,

3 nmet ho 2- (4-met hory-7-norphol.in- 4-
O&M-H@rﬁ%ﬁv PR I-4; y®y ’Bjr@%thﬂdﬁémldmﬁ 5-
31ﬂptﬁﬁm¢nethyl 2- (4 met hoxy- 7- nnrphol|n 4-yl - benzot hi

§) gblgj%;)r(él cﬂqe’t b 2~morp thlé -yi-b enZotglazo(i 2-v1)-3H-imidazo[4,5-

52 ](@Ynérlnh,oxy 7- mor phol i n- 4-yl - benzot hi azol - 2-y1) - 5- nor’
4 z |
oox%%tﬁgﬁ‘*f%&?@ R B D B v sl -1
az@]l yHRol i din-1- y1- 3H—|mdazo
[ 43 %T(;F% i egd *I‘-Q» 4—metho - L—‘rm)elrphgleuﬁ] Z«%}{lﬁ&gg%c lagol- % }TI) -5- morphohn—é—
HI”_{i ’2‘3&%[45 15 b]pyrldlne [2-
10( 42 @htt@lm@ﬁ—ffﬂﬁpﬂ@lﬁﬂ Byl byhzddgpa0 b Rl a2 0hordhylin-4-v1-3H-imidazo[4,5-
:ﬁﬁ- n‘adazo[45 ] pyridin-5-yl] - dinmethyl-amne, .
Y4 fret hoxy- 7- nor phol i n- 4- yi - benzot hi azol - 2-yl ) - 3H
- | IvodbEzoy B3] 4pmbtb@m7&ﬂyfﬁhohm4p5é¥bedzmhéhz@}?@I) -2fPyrrolidin-1-
[ 24( I|n4yI benzot hi azol - 2-yl)-3Hi
Z%ai%‘z%ﬁhggﬁ%byrl

@Wﬁampholpy&a%rbdnz}@rﬂmmhyryﬂ) Gpiyreliding 1-yl-3E-imidazo[4,5-
15%{2}4%@ of fornul a Id in accordance wth cI al m 5,
(4625

N

ounds are_4-nmet hoxy-7-nprpholin-4-yl-2-
?‘fbpé‘f’ Fawpwﬂém 4 ﬁ%@ﬁﬁ@ﬂ%ﬂh&f@tﬁlmﬂ@wo [4,5-b]pyridin-5-yl]-
befmizathi-azohg, 25

2 £11%;?¥ %%7 ma Eg%)l - E}rél‘r—é%llz;ﬁ%ggé) |t2g;1)az m%dazo 4,5 bﬁpyndzn 5-v1]-

(4p1§fmtct1n>@#al70rrmr phol i n-4-yl - benzot hi azol -2-yl)-3,4,6,7
20, e@t {421'%%% g"g mggazl%hy' }571'1) SLRMEL S A YD%I—%%?&ZXM 5 b?pyn n-5-vy1]-

2- mﬂlwambxwd?@mmﬁwhnethﬂwaamzot hi azol -2-yl)-4,5,6
, 7-tetrahydro-1Him dazo [4,5- 30 c]pyridine;

hyd rochy %h_gf%unhgof formula Id in accordan% | e with Fla'gn )‘_;:i Yhic% czmpounds are

(4 net hoxy mor phol i n-4-yl - benzot hi azo
7tetrah dro 1 dazo [4, 5- aEyrldln- 5 -yl] -

_t -Flg,q et R ~&-yl-2- 4567tetr rdro-1H-benzoimidazol- 2 ~yL)-
benzothlazoie, _

25  2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-3,4,6,7-tetrahydro-pyrano[3 4~
dlimidazole,
- 2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-¥1)-3,4,6,7-tetrahydro-imidazo[4,5-
- c]pyridine-5-carboxylic acid tert-butyl ester,
2-(4-methoxy-7-morpholin-4-yi-benzothiazol-2-y1)-4,5,6,7-tetrahydro-1H-imidazo[4,5-
30 c]pyridine; hydrochloride, '
[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-1,4,6,7-tetrahydro-imidazo[4,5-
c]pyridin-5-yi]-o-tolyl-methanone,
1-[2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y1)-1,4,6,7-tetrahydro-imidazo[4, 5~
¢]pyridin-5-y1]-ethanone or
35 2-(4-methoxy-7-morpholin-4-yl-benzothiazol-2-y)-1,4,6,7-tetrahydro-imidazo[4,5-
c/pyridine-5-carboxylic acid ethyl ester. |



1-[ 2- (4- met hoxy- 7- nor phol i n- 4-yl - benzot hi azol - 2-yl ) - 1,
4,6, 7-tetrahydro-i m dazo [4, 5-
walooyiigisn- 5-yl | - et hanone or 35  PCT/EP2004/004843
2- (4- et hoxy- 7- mor phol i n- 4-yl - hepzot hi azol -2-yl)-1,4,6
, 7-tetrahydro-i mdazo[ 4, 5- c]pyridine-5-carboxylic
aC' d QQWJ)mﬁ@th@c[s of 2094101838 RETBP20844 98484 mpounds are

Conpounds of fornmula le in accordance wth

Cl a%p%@;@%%%f Oyj%yﬁb%zgguaezrq% R e %T]Sﬂ'l‘)’dl‘o 7 F-imidazo[4,5-
5 ,dAazePirteet- tﬁhyﬂ;rma&sl&temtdﬁ;ﬂ@stbzz} 5-

]2%‘@6 ReERay R RO R 4500 P rgeogigidanole >
5,8 é’zegzﬂﬂ:éwémcblw}dem dazol 4, 5 5 d] azepi ne
hyqrﬂ?ﬁ% gﬁ%%%)—;ﬁ—ﬁo%%ﬂ%{}%np %??]!1%)1111 -4-vl-benzot azol 2- g) -4.5 7 8-

enz t hi azol -
7 tstralwém éﬁ%@m@aaqﬂﬁa lazepipf zv 5m@]haa@%| n- 6- yI]

n1E jl@lﬁi&ﬁm 7 &,%T KAmnekh @e&m&uml 2-71) 4 5,7,8-tetrahydro-1H-
%ph%:a “?“ﬁﬁ t h| azol - 7,
PetTea JJaZF]P}-n P, 5- d] azepl n- 6 yl]

10 - q&l(artﬁﬂﬁoxﬂ@-morpholm 4-yl-benzothiazol-2-v1)-4,5,7,8- teu:ahydro 1H-

7,]§“S‘€3&Pnf’£a1£%%89ﬁnﬁp~vﬁho%olﬁ YLz benzot hi azol - 2-yl)-4,5,

i ni- ﬁhk&}pﬁﬂﬁ}m]hmphml&-%y}ibmﬂodhyﬁol-ﬂestlh&ﬁoh&*tetrahydm-1H-

| -2-vyl
:, L[;%% Z%L‘%%m&g?o 61!%-? azoé‘][l'i{lgoggﬁIiz(gl]izééjI ?ﬁoe I5]y )4
ZYQbﬁrqml—B%rﬁé-me@yﬁﬁ Z rrgmp holin-4-y1- benzothiazol 2-v1)- 4, ,7,8-tetrahydro-

1503/1211%915&9845[3%3% t ﬁ)gﬂetﬁ?{g&%wol i 3 4-yl - benzot hi azo
aze —E)%/—ﬁle@lc&;qyﬂ rnfﬁa_;Pe }r{bﬁéf %gnzo‘chlazol '2r?r1) 223072£ tetmhyli:o 1H-imidazo|4,5-

2 {}4- eh@&aﬁbzxﬁwmmlmummdbenzot hi azol -2-)71)-4,5,
?Sbnreﬁ% blegi—g%mﬂ?@qf— C—Fra)rhllmqlr@t ﬁ—y}—gﬁz&éhmzol—z -y1)-4,5,7,8-tetrahydro-

2 Tiétitnoday e U; -2 dzdpimed-Hidreyatomar phol i n- 4-yl - benzot hi azo

20 laz% Igé/ lnz.)ﬁthq)j?f Jh}%gﬁ(éi%nqa]xrg %%nzohﬁ'aicgplldﬁ?% .‘i fl‘o’ %etgé!hydro 1H-imidazo{4,5-
2- @4z¢mda@acymb%xﬂmqy&cb¢thﬁ -edtey| - benzot hi azol -2-yl)-4,5,7
aC| aﬁe@ﬁarn%%lﬂ% r-blil gaatﬁéﬁg 7£r§or?hoﬁiﬂl @Zﬁmeﬂeoﬁa%atﬁ%yl A.56,7,8-

ethy nesul f onyl
( shereb ¥l m?d%%ﬁéﬂarzﬁ}?@ﬁw benzot hi azoI 2-yl)-1,4,5,6

76 2- nlf@f@ Y&Ahea ngd@é@;b&yﬁ Iﬂl)@%l%ﬁhnﬁylofﬁenzoﬂnazol 2-71)-1,4,5,6,7,8-
: ge ha xy et A%/ (4-met hoxy- 7- nor phol i n- 4-yl - benz
2500&% r07 ddrgpipeg. 25

hexahydro |n1dazo[4 5-d] azepine. 13. A process for
preparing a conpound of forrmula Ta, Ib, Ic, Id and le
_ as defibnegrddass fot piepridg a cdidpout dfopnoledssesiccdmpdilsas defined in

reacti onpound of f.ormul a
clalms ﬂ'gwglc pr;gcesses comprise

a) reacting a compound of formula

o’ N R
N
H
S
[
R1

30

with K3HeCNg/KOH

to a compound of formula

Raan



B

3 OHN--35RH SR 30 with K3FeCN6/ KOH to a
conpound of fornmula WO 2004/ 101558 PCTI EP2004/ 004843
woBibiNNs$83 S N Hla wherein R and R3 are asdefinehe1843

inclaiml, or b) cyclising a conpound of fornmula 011

N OR gN'" HIIl 5 to a conmpound of formula O N\yR
S Nlal wherein R and R3 are as described in claim

1, or c) reacting a conpoénd of formula NNSR4 IV

io with K3FeCN6/ I COH to onpoung, of fornula O NuN \

5a — I
s N
' R1 H . la
wherein R and R’ are as defined in claim 1, or

b) cyclising a compound of formula

O/
N O 0
\)-4 }Rs
S N:
1 i il
5 toacompound of formula
s
O .
N N R
T
R’ lal

. 1 3 . . .
wherein R* and R are as described in claim 1, or

¢) reacting a compound of formula
. s N
O WD
oy
s R
I
R‘l

10 - with K;FeCNg/KOH

to a compound of formula

O/
N N N
>~
4
R R Ib

' 4 ~ . .
wherein R! and R* are as defined in claim 1,01



RIb wherein R and R4 are as defined in claim1l1, or
WO 2004/ 101558 PCT/ EP2004/ 004843 -62 d) nethylating a

weE onpauss of formula O NN\ S NHIb2 to aconpomisisss
of - formula ONN S NR OCHa Ilbl,5 wherein R is as

described in claim1, or e) rea'c%'ng a conpound of

f or mul - - H \ N V_to a conpound of

for rrul@ Iﬁéth‘?d%l% ﬁmﬁ%ungoyﬁnﬁ ICl 10 wherein R1
and R5 areas described in claiml1, or f) reacting a
conmpound of formula OGES uN I TCl N

N N '
S5
S N

; H

R b2
to a compound of formula
O/
N N
- :@
Sy
R' CH, bt
5 wherein R is as described in claim i,or
_ &) reacting a compound of formula
RS
~
] N 4
HH\Q
N
a H
\Y
R1
to a compound of formula
O/
N N N
X 5
< | R
S. N N
e H o
10 wherein R? and R are as described in claim 1, or
f) reacting a compound of formula
O/
N 7 Cl
@SHN >
g H e

R

PN



H Rlc2 " 130 2004/ 101558 PCT/ EP2004/ 004843 -63- with a
conpound of formula NHR R' to a conpound of formula O
WOl2M410iRS N NN~ R' HIlc3 wherein R and Re®/EBIO4/004843
as described in clain11 or 5 g)gdeacting a conpound
of formula O NN | SNIc2 wth MOMJ/NaH to a

cemmg%?eug%mﬁuw%ﬁgg SNNPl Icd / 010

wherein is as desc inclaiml, or h) reacting
a .co ound la ONNGC 1c4 Owth a conpound
of PO D&F@&‘ % conpound of formul a
O/
N NS R’
T FnC
S N7 R"
R H ic3

wherein R' and R/R” are as described in daim 1, 0r

5 g)reacting a compound of formula

- O/
N N S
¢ T Yo
P
S N N
g oo 62
with MOMCH/NaH
t0 a compound of formula
O/
|
N N R
R /4
1 Fo
S N N
L { o4
QO
/
10 wherein R? is as described in claim 1, or
h) reacting a compound of formula
o
N N R
1 e
e
5 N N
R’ < icd
O
s

with a compound of formula HR’

to a compound of formula



WO 2004/ 101558 PCT/ EP2004/ 004833 -64- O SN-~~ N R~

Ic5 Owherein R and R5 are as described in claim1,
WoRr0tTp1ssgact i ng a conmpound of fornula 011 NONPET/RS0M/004843

lc5 OS5 with HC1 to a conpound_gf formula ONs R S

NNHIcl wherein RL and RS are as described in claim

1, or j) reacting a conpound of fornula O N NS NH

OO R10vi wth HJd o a conpound of forrmula W

2004/ 101558 PCT/ EP2004/4Q04843 N65 0 NXN 11
b I}

o .
/

Lol 5 . . .
wherein R™ and R’ are as described in claim 1, or

i) reacting a compound of formula

O/’
N N N
N s
< 1 =
S N NT
R < ic5
O
/
5 with HCl
to a compound of formula
O/
N N
T I+
o
S N N
1 H It

. H . . .
wherein R and R® are as described in claim 1,01

j) reacting a compound of formula

O QO
o
s wo ¢
R ) \
10 _ VI

with H(C]

to a compound of formula




SNOR HIdI wherein RL is as described in claim1,
~or k) reacting a conpound of formula O \ NN-~> S
WORPOGIRSH | 5 with DVF/ BF3Et 20 t o a conpound RFT/EP2004/004843

forrula O NNNDD N R Hplg2 wherein R is as

described in claim1, or 1) reacting a conpound of
formula 0O SNN--f 0O NNRLHOI1d2 10 with HCL to

a conpound of formula YWD 2004/ 101558 PCT/ EP2004/ 004843

-66- ONN ON D NH an Whereina. Rl is as descri bed

inclaiml, or m re g y—eonpound of formula O0-1
N O s N o

o H 1d1

. 1. . . .
wherein R is as described in claim 1, or

k) reacting a compound of formula

) \
1
R ) Wil

.5 with DME/BE»ELO

to a compound of formula

o~
N N
S N \(
1 H o g2
R 7<
wherein R! is as described in claim 1, or
1) reacting a compound of formula
o
N N
s N ~
’ H O id2
R ; Y
14

with HCI

to a compound of formula



-

5 NHNYOVIII 5 with CH3OOONHe to a conpound of
formula O HN R NCO O el wherein Rl is as described
WO 0eNeISa% 1, or n) reacting a conmpound of for NBCHEPDO4/04843
N SHNNO11 lel 1001 °~ w¢gh HO to a conpound
of formula WO 2004/ 101558 PCT/ EP2004/ 004843 -67- O N
S HN F2~ DNH 1e2 wherein Rl is as described in claim
1, or if desired, céhverting the conpounds obtai ned
[ [ (_aeceptabl acid addition salts.
5 14. A conpound a dlbgqgo anyione of clainms | to
12, whenever prepared by | §¥8 as clained in
claim 13 or by an equival ent” method. 15. A nedi cament
cont ai ni ng one or nore conpounds as clained in any one

of,, [ n rnaceutlcally accept abl e
exc}feg%%nzt{ﬁs %‘s &escr%ed i dlagn? :

m) reacting a compound of formula

N 209
5 N
H NTrO\f: Vil
o)

5 with CH:COONH,

© to a compound of formula

SHN/
R’ N

wherein R? is as described in claim 1,01

n) reacting a compound of formula

O
Y 7< let
10 o
with HCl

to a compound of formula



16. A nedi cament according to claim15 for the
treatnment of di seases related to the 10 adenosi ne

shto 17. The use of a conpound in any ong-@fp2004/004843
WE:)Iezgl ns%fgto 12 forthe manuf acturg of correspong
nmedi canents for the treatment of i seases rel ated to
t he adenosi ne A2A rec/eptor. SX- X
0

N\ _N

~S HN-Y/
lR1 , NH

wherein R is as described in claim 1, or

le2

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

' 5 14. A compound according to amy one of &laims 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

: claums 1to 12 and pharmaceutically acceptable excipients.

16. A medicament according to claim 15 for the treatment of diseases related to the

10  adenosine receptor.

17. The use of a compound in any one of claims I to 12 for thes-manufacture of
- corresponding medicaments for the treatment of diseases related to the adenosine Asa

receptor,

A%



