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WD 2005/ 028484 PCT/ EP2004/ 010179 1 THI AZOLOPYRI DI NE
DERI VATI VES AS ADENGCSI NE RECEPTOR LI GANDS The present

wonuenksssm rel ates to conpounds of the general pComrd0a/ 010179

OCH3 NN,/ C/ | wherein R is norpholin-4-yl, phenyl
or tetrahydropyran-4-yl; 5 R2bis -(CH2),,-aryl,
unsubstituted or substituted by one or nore
substituents, selected fromthe group consisting of
halogen | ower alkoxy, Iomer aIkyI -(CH2) " NR R'

- het er oc IS
TG ORPE I AEGRGCE VER &8 HCHAL FEGTaat oy o

nore substituents, selected 10 fromthe group

consi sting of | ower al kyl, I ower al koxy, -(CH2)n

NR R', -(CH2)"-heterocyclyl, which is optionally
Th& éﬂt lﬁiv%ﬁu@ﬂ rdIted Mnﬁiouh@é’@ff thé‘!géﬁ%%aﬁ forn@hlal S

- ( )ri heterocyclyl, optionally substituted by one
ed 15 fromthe group
"-O |l ower alkyl or

or nore substituents se

consi sting of-(CH2)"- - (G2

| oner al kyl, or 20 is|-( )5&_%ycloalkyl or is

-(CH2)n Ol ower al kyly_or. ,Or is benzo [

1, 3] dioxole, 2-nethyl-}Zoxo?2 rRra-spiro [4,5]

decane, 2-oxa-5-aza- bi yclo[2 231]he tane or

1- oxa- 8-aza-spirof[4.5]decane; WO 2005+028484

PCT/ EP2004/ 010179 -2 R ,R' are independently from each

whtdegr | ower al kyl, -(CH2)n-O I ower al kyl or

cycl oal kyl optionally substituted by hydroxy; nis O,

naceﬁllcally aCfeptabIe acid

Raqdis e GRbaE A ERBGR teiahydtopyran-£5

R* s -(CHy)p-aryl, unsubstituted or substituted by one or more substituents,
selected from the group consisting of halogen, lower alkoxy, lower alkyl,
-(CHz)n NR'R”, -O(CH3),-O-lower alkyl, or -(CH,),-heterocyclyl, or

is heteroaryl, unsubstituted or substituted by one or more substituents, selected
from the group consisting of lower alkyl, lower alkoxy, -(CH,), NR’R”,
-(CHa)a-heterocyclyl, which is optionally substituted by hydroxy or lower alkoxy,

or

is ~(CHa)n-heterocyclyl, optionally substituted by one or more substituents selected
from the group consisting of -(CH3)n,-OH, -(CH,),-O-lower alkyl or lower alkyl, or

is ~(CHa)n-cycloalkyl, or
s ~(CHjy)n-O-lower alkyl, or
is NR'R”, or

is benzo[1,3]dioxole, 2-methyl-1-0x0-2,8-diaza-spiro[4,5]decane, 2-oxa-5-aza-
bicyclo[2.2.1]heptane or 1-oxa-8-aza-spiro{4.5]decane;



It has surprisingly been found that the conpounds of
general fornmula | are adenosine receptor |igands.
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have a good affinity to the A2A-receptor and a high
selectivity to the Al- and A3 T%Ceptors Adenosi ne

ul ate nge of ph si ol ogi c unctions_b
Ao PRt ageiety R Saterbr o eari (s Ot lup abiior
Thaogdbtlent i al of aden05|ne receptors as drug targets
was fj Adenosine is related both
struc?&?g b@%b %ﬁlc 1Iy to the bioactive
nucl eoti des aden05|ne tri phosphate (ATP), adenosine
&lphéﬁbﬁaﬂ@»(ADP) adenosi ne nonophosphate (AMP) and
cycl i ¢ adenosi ne nonophosphate (cAMP); to the

bi 0chgak& pharfRiéutically f@eRaBIR hcidaadRPdAINts thefBBE NI One
(SAM; and structurally to the 15 coenzynes NAD, FAD

and (Iolﬁa@%wphs%hglyaﬁén FourddNat the QSﬁleﬁn@s‘iﬂg@ﬁérﬁEfoﬁﬁdla I are

ese. relate re inporta t
.ag@rtﬂsgte rSﬂfP&crr gfaa@ e‘toélill?q}%“gf of @&P&Eﬁam igwendiqn have a
igBod Bffinfmdy H&tAzgnew‘ptcdl antiertagt sd@ititpdo the AYOMRl BY&t&itdrs.
activities. The receptors for adenosi ne have been

classified as Al, A2A, A2B and A3 receptors,
bel o DPgiengsmeombﬂelafea aiwige ohgEoflntieldgiabfiplctans by interacting with
r &%)J é)eﬁséurfpc‘?etrleé/e?{drg r"l“h%f g}%ﬂ? o gl%n%s(%ng r%?é?qél% a3 dplyg targets was

enosine 1nit

‘ﬁh@%ﬂﬂ@@dw@rﬂa%ﬂrsﬁ@nesmd égélﬁttérhoﬂoﬁmqﬁ@aﬂjé @@cbtr@tabohcally to the
%?&a‘&ﬁb@ﬁ@c@eo@ldl@{ Kefbline EAHYs ﬂ%até fermdenaskine d[}ﬁfb@?ﬁa@é (ADP),

ypes has been clas aracteri se
&g%?ﬁﬁ e TBORQRICSR A R FAE 6’?“? £ BPRNONRE &PW?’P?%@%E (AMP); to the

M@l\dﬁeﬁﬁcaan& fhg AR ?ﬂ:@p@gﬂhos Tiggxtnédm@motsAM)r @@@altmﬁnany to the
Festiis }W KR ?%cﬁgoie'n%ﬁn% i Sy R g BeE S these
AdlAtedredmidBndSare émppttartsn tloupkdation GSnprpispects ofedlular

L e&%t?lycfﬂsﬁi %X*@&%Fﬁ%ﬁk?%? dlf{s?e%q c@rﬁ A Berﬁrﬁué %{eﬁ?&%wit{ks

ar ¢ eve nown receptor
system i ncl udes the activation of Su&hollpase C and
nodul Bheiresepésrs ﬁ@taﬁewtr@é@ivah@wsaﬁ%a Pon Ach#itthd keceptors,

i) ?n o WRE MBSy df@ EiéutlJcQﬁ‘pIE@récEﬁtoﬁkSA@ﬁdfaQﬁ)hQﬂ amﬁdame

aden Ias tes osphol i pase C
2 L G S Bl Bhgpel PRGE aeioms are
(d3pendBaBoa mhmmm:dsaomsd Clpooieth. Eadmofithe hdanssisp eaieptor subtypes

\%%?Ele%d@sglc {haracf tr1’se t e. a?ér%ﬁdte %%Yatsﬁ gffec%yn&gc?mp{vg)ch utilises

sequence

sPAEP esa seThied AR gsengare o, mblg} m@t@m qeupkedivifh Gygroteins inhibit
%'d@ﬂﬁgtefc?a@e%gmﬁguo 2 (ﬁ&}eas@fﬁr@ﬁ‘ulalgéﬂl{l@%ﬁlsgwﬁﬂgAMﬁeAzg

ece am nQ aci ds)_ wa ﬂf from i
REFARIOTS erRlp R sRRPEeFPS@Qd%FHWﬁ%M@V aEﬁCYHl@r?Fa tQeR fpcrease in

hh'éﬂ'ﬁﬁr &M@ﬂé}veﬁzﬁ iflaeRal Ghsthe Woreefoh 02848 dchiddes the activation of
osghpggagsdfe/ 8 10& modulation of both potassium and calcium ion channels. The A;
subtype, in addition to its association with adenylate cyclase, also stimulates

phospholipase C and so activates calcium ion channels.

The A; receptor (326-328 amino acids) was cloned from various species (canine,
human, rat, dog, chick, bovine, guinea-pig) with 90-95 % sequence identify among the
mammalian species. The Ay receptor (409-412 amino acids) was cloned from canine,
rat, human, guinea pig and mouse. The Ayp receptor (332 amino acids) was cloned from

human and mouse with 45 % homology of human A,z with human A; and A, receptors.



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

woesEpRes4 subt ypes are proposed to play conpl eremERe004/010179
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roles in adenosine's regulatlgn of the energy supply.
Adenosi ne, which is a netabol T product of 5 ATP,

i ffuses fr cel | a acts | ocal to activate. .
Fepson Bl e MBS SRn e By Mo ianarobit and
¢béep. or increase the oxygen supply (A2A) and so
rei nstate the bal ance of energy supply: demand within

the thoRifg TNGeARH005y0L POLDSUNURES dfghnentary ol n

i ncrease e 0OX t1ssue
adgnpyine eragulasion of Hgngegy s@mlﬁgbéleeaagedﬂbsh ’é a m¢fabqlic product of

Lep i3 IRAc theQkll @Y 88800 @Eﬁ&a‘ﬂ@ads‘ﬁ'@ﬁﬁ& #ddkptors to decrease the

functions $f endo genous i 0 adeno reventln%1

RIREL TN Ly OF SURESS SR8 TIPS wce) S e SRS the balance of

énep@t V) ElemamﬂiwﬁhinZtihE e?@eIThe atc;donstbﬂHd‘ﬂle sutiyyees id tb ih@ease the

0 t

R L e A T

sl&nmetmdmbalanm:mﬁmsg@ Dfmes‘,)if thel lnlpprtphb@phmré Q:fﬁddogenous
%ntﬁ’lgldﬁfnldgén ik RdrRds QB8 as }Y‘ﬁio‘%&, ischaemia, hypotension

potenglate ant d secretion o
ﬁlﬁiﬂﬁe&mﬂﬁﬁ@r‘fy@’n\edl ators. Therefore, the A3 receptor

plays a role in nediating asthmatic attacks and other

al | ergitBern@sp, qaﬁ@@owﬁdm@ﬁé lﬁlﬁdi'n:g oatmaeﬁamweamm agonist to

abl e to nodu y ects h
N
&ﬁﬁfcgli/ulmfectahbmlnlcﬁmaltndtwm whuﬂlqjotcmﬁamd anyigew indiueed secretion of

ordln

rgf%tnhm %?%ggg&?\é[‘a%%;@et t%% y cgﬁg)r plaX‘sjeé fOkc:: bnnrgleihla’grrl]% asthmatic
aftaakn@néaﬁmd alil@fgm@spanws decr eased avail ability of
energy (such as hypoxia, hypoglycem a, and/or

e’é\?\g%{%ﬂgiﬁ&gg‘@ﬁ %git%aforﬁ’(%adléé%lt MEle t@ﬂﬁﬂ@ﬁd‘c@ﬁlatﬁy @piecte sf playsiological
Ive 1.eedpac

RFh CoRigiogs PR EBUGC GRS THop FEUE Bk BOBEhT AT A e A gl #nd

fn@ﬁrdnlalﬂic&lp tvia€ied Mk erdveytoibehavioural statabed (pn‘tho)p%ysmloglcal

neu | S

éBPﬁﬁ gﬁgg d:ré éé%n‘gﬂg %Oﬁé%c?gaéécg%&ger s %%E&Eeggaﬁ’ ailability of energy

I'flmdllalsgypasmg lypsgpse)ia, aallonekepssivesneyirerad gelivity), adenosine provides

%%R«%?ﬁﬂ ?ﬂ)tecctﬁfg T&Qgﬁ&q‘ﬁmcﬁanl% ﬁfi’&h@tﬁdg@@lt}ﬁﬁﬂenbﬁﬁé ea8ptors

neurotransmtter rel ease [ ows trauynmms s
hylpresenés a proumisiagiageiher thgl@?%\&rr%termé@é T8 Sudibér offeurological

NEHRYILNBEUILRESsiRh 8s Jaﬂﬂeb@ﬁ&l@épy n{cﬁ'&m@ﬂsdlbcbrdelfs @Parkinson or

neural degenerati

ﬂ'ﬁlélilt}pga%fﬁﬁ 15€35¢)> é&g‘FW%F d{sﬁagsgf greﬁslala,aﬁc% hreﬁ ugro%drl%mn An
Ahcref@on hstudtrahimitenididase folﬂews: eaumai; stichhas bmcmrcy ischaemia and
n%gl&ﬁ%:s) 5181?%% ?g&g%%ﬁs%e%% age denOS| n%e ?%ggn%’lﬁg fot neﬁlcl\l a§generat1on and

agen se
areueni dogbnebich cawses brahvddmagstor dgathof thqamdm qa]n, %%e a enosme Ay

gelgg g’%{f}ﬁ?ﬂ ﬁin%?cstﬁe fcérﬁf@l BHGh it Y KBRS QIASn Sk ﬂnﬂ#tﬁétdfbﬂé@ae useful

I ring. Adenosine a%onl sts th refore1
L@@guwr@ﬁgqﬂ@rﬁgpgﬁtﬁQ@g@@ﬁ 3§ been propose (a5 an en oge ous

anticonvulsant agent, inhibiting glutamate release from excitory neurons and inhibiting
neuronal firing. Adenosine agonists therefore may be used as antiepileptic agents.
Adenosine antagonists stimulate the activity of the CNS and have proven to be effective
as cognition enhancers. Selective A, antagonists have therapeutic potential in the
treatment of various forms of dementia, for example in Alzheimer’s disease, and of
neurodegenerative disorders, e.g. stroke. Adenosine Ay, receptor antagonists modulate

the activity of striatal GABAergic neurons and regulate smooth and well-coordinated



Adenosi ne antagonists stinulate the activity of the
CNS and have proven to be effective as cognition

wenhEneess. Sel ective Al a antagoni sts have thepap@Erkioa/010179
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potential in the 35 treatnent o%revari ous forns of
denentia, for exanple in Al zheifer's di sease, and of

eratt ve dis r e. g. st.r.oke. Adengsi ne
TS IR A8 A SR B PR hdenoine
glspllmhtat@aﬁ@mgnbenﬁmnelogmd pregsdeaimvobred o bedation, hypnosis,

Wehibo 8{19 Eﬂl%} g\!@er : ﬁéét@&?é@p%ef :ESF{ E{E%legp%]d?&m% (ar%phetamme,

nov e P ot'ent
ST §Bm1<éfh etbig Aok amtmmwbmeedso Prugh setingnslailenpsiag receptors

ItHer@fo'BéJHii»% th&@h aﬂwo@é&ﬂl £:3kddUvEE BRREIR rhIRYAY %Hnwchoucs,
se aﬁ schi.z hrenla anxi ety

PaEIS yAsTo} |a8%%€%p§eé%1§artsw sti H$» Btlg%FSéf.l?.téﬁlnd to treat drug abuse.
(lberp netyaisorbe used cthe breatnognit of ADHIR(headbn defidohypeeactivity

gﬁggp&?znoi ds). Drugs acting at adenosine receptors 5
therefore have therapeutic potential as sedatives,

nmuscl e rel axants, antipsychotics, anxiolytics,
anal desimportangsglt farradesosine imthesrdiovasaelptiesteasisant s,

Qﬂfﬁlélﬁ'oﬁercﬁ% agdht Qe@@%ndoé@ﬁ%ﬁs £@e¥10§ih§ &c@&sé‘ﬁﬁ@sﬂdﬁsé fischaemia
tr t'ment of "ADHD (attention def I’édd gﬁer activi

e, anArPrPWﬁfiﬁaf At Lsye dutipg 2 g3 { .ertcagél%onmg) By
caaﬁdg avhs Ay Ir@bp@yﬁatdemsu& Aﬂlsaganikﬂ S8 FloeRt OLa@Gt thednjury caused by

SR eSS DA SR hcaroron

cdrahiesgic funstioe ncb[;rrhangmapld:a’acbnﬁpr & vaiarpof disorders such as coronary
(ap{eﬁp(ﬁig&'sé w&@ fall\%)é thtaggni@s YDt tﬁe‘?ggﬁe%xg 'Beneﬁ; in situations

oSl ne agoni st's gai_nst
daudedr ayenhap @Rﬁaﬁﬂﬂiadﬁnﬁ‘%ﬂ@ﬁﬁ%sﬁﬁ dlerieabls: pedh aérﬁlurma acute
@%ﬁhéﬁi&hkﬁﬁe{ 9618&8eQhtapERists AE RN rBEept RN ma ?QISG REKEHCE the
ction have i.nplications for a ar|
SGREErS SL i oRe S KBRS S R e SHEES . hear
failure. A2a antagonists may be of therapeutic benefit
i n siAdeabsinamodutateshhaly @pectndfanes durenibn atickKérgyiesin release,

r%?c?xggrﬂlga? qléatgoqhxlarteaglfge?l %bcﬂ?ov? Ld'{drg[%oﬁﬁﬂ tvﬁnch %aégomse the renal

Ive an
radicelp vbadensipe Akerpaiertiiah @@@H@rovﬁm@@gﬁn@n@yﬁle@morex adenosine As

adeNAA D ental oﬁl% A4 'd@&uﬁfﬂﬁhé‘&%ﬁh{én@ of a?stl?thﬁ h¥d BitRSallergic
Adenosine dul at es many (Sspects f.uncti on,

i [RENORESITY apd A Hhertesampabof @beé?sdﬁ%lﬁmséflgﬂ Fiation rate

and renal bl ood flow Conpounds whi ch antagoni se the

r enal Nuabfoee ds cohemd dasibathehavenplai@vitdgl onarlenesiad receptors, for
nts., Furthernore, adenosi ne A3 and/or

%%%nﬁﬁettgég%ﬁgggg%hcﬁ OWseful in the treatnment of

asthnma and ot her all eﬁg responses or and in the
t r earfinorgeficd Medicml fbEmistayss, eiih%PSdb%@rQ‘l}, Numer ous

docur@ﬂ&gagﬁ%mea&lm@h&%h? & (ol Redopoon adenosi ne
r ecept or 3 b (19598) 41”5)835 2845 | I'owi ng publ i cati ons:

I. Med. Chem., (1998), 41, 3186-3201,

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

J. Med. Chem., (1999), 42, 706-721,

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

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

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

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



Bi oorgani ¢ & Medicinal Chem stry, 6, (1998), 619-641,
Bi oorgani ¢ & Medicinal Chemstry, 6, (1998), 707-719,

w0 .2008mds48Chem , (1998), 41, 2835-2845, J. Med. pCnam®rR004/010179
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(1998), 41, 3186-3201, 30 J. Med. Chem, (1998), 41,
2126-2133. J. Med. Chem, (1999), 42, 706-72 1, J.

OISt 5PiFR fy0n Sy Conpphl g pper s, th useof

Emmuﬂldsllﬁ, fo(rgﬂﬁg);gd) g}gﬁ@}fﬂ&!@z Og%ﬁﬂlti&ﬂ}’l ﬂzceébé&/lb%égd}]\;tg Lf‘r'or the manufacture
r macol . - , . .
SRS s b Fe R oL e G el GBS aftronnG dafscapton their
anmﬁitﬂalgemm]}?di?ndmtls)bas‘ed bm;l ca:rr]dponﬁd i @ccotdh&hcélﬁﬁtlh?ﬁe invention and
ounds..o or, | a their rmaceuti ca

TRAPRR S aq DA por P Colp una L IO TRAS L e hbeeor
fpoevehtion bf datwertiasaf ordﬂ&f&ﬁ@cﬁﬂatfcﬁi (ﬂ’ttlgéi adedotine s%@@ﬁlg&i:m s

receptar, thei.r manuf acture,. i canments based an
e ot Beipg MRt Huf TPy SRR o pehaproisction,
tsbiezophpedaunikieon pais, vespiratim defieits) deprefsicig dpatadiiictdn, such as
gprg%{a.l in the conérol or ﬁ{evention of .ill nesses
BRERG 2B QHH OPRY % ARl HEOURfa FYNIREISs PR AgaInSE pthma,
allerghll refy@insmy fé@odias'ﬁal&&mii,’aéiklhrﬂ 204 'ssbairze aﬁﬁse. Furthermore,
Hunt i ngt on. | sease, neuroprotectjon, . schizophrenia,
ARPaRHa e Pre G i ealt pl bR e LR s e S R ritzas
addb@t{l@ibs,_ Auepilasics,anfbaivanhiie and Oﬁﬂid@fi}oteaﬁe@gﬁi&s for 1disorders
et hanol , ni coti ne, cannabi noi.ds, agai nst. ast.hnm, .10.
S oromHst Bt CloeSet PR A Peal® bl e RSt Besfer henapioms in
b tianeavieihs @resbutih itz e thoSOwRiok bas 0 the g, recieptor

muscl e

present .i nventi on .be yseful. as .sedatives,

RBFER RIS Atk ep faphdripds Tisereet it fagseepiral nérvos Sysicm, for

a&ﬁﬁﬁlﬁl@ﬂh@itéﬁﬁieﬁt amp&eanﬁhaﬁm%eﬁﬁér%?@g@ t&tdi®lepressive disorders,
Sor rs SucC as coronar artec dl sease . an rt

rdipy piction, é‘e‘i‘FSQFOtEﬁt@P@Ps AR g srsasi well aa?éﬁ?ﬁance

with the present invention are those which base on the
A2A reaspd bereihtt@ntmg towst dlkyl'addrioéstaysafitstediirgiht- or branched-
i ncl ude.di sorders .of .the. central nervous system fo
R IR DD imiBi o8t [ SRER By FACSHaP leaneGy ethy,
repAsieopropyll aibatydaryegsl-batyllittangend the kdBreferred lower alkyl
addi cti on, neukgqrote tion and Parki nson's di sease as

WEPYPSZLE HBHPS WAS 1o R EPRS the term "1 ower al kyl "

denotes a saturated straight- or branched- chain al kyl
gr ougheaernalialeaygnt demtds chivrineciatenfl@drateandfi@bmine.
exanple, methyl, ethyl, 20 propyl, isopropyl, n-butyl,

: ;)\%gr | Itf?ﬁ bcl’)lftcl\{)laﬂwf”_cggg%ls a gaqgra[cerc]iecalrgol%?fdichrglfJﬁrc%S%ining 3-7
carbon atoms.

The term “aryl” denotes a monovalent cyclic aromatic hydrocarbon radical
consisting of one or more fused rings in which at least one ring is aromatic in nature, for

example phenyl, benzyl, naphthyl, biphenyl or indanyl.

The term “heteroaryl” denotes a monovalent aromatic heterocyclic radical, for
example pyridyl, pyrazinyl, pyrimidinyl, triazinyl, thiazolyl, thienyl, furyl, pyrrolyl,
imidazolyl or pyrazolyl.

The term “heterocyclyl” denotes a non aromatic cyclic hydrocarbon radical,

containing at least one heteroatom, selected from the group consisting of N, O or S, for



groups are groups with 1 - 4 carbon atons. The term
"hal ogen" denotes chlorine, iodine, fluorine and

wonwsnes4 The term "cycl oal kyl " denotes a sat urar®a#2004/010179
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carbocycllc group, containing 3 7 carbon atonms. 25
The term"aryl" denotes a nDnoJ%1ent cycllc aromatic

hydr ocar bon ,r adi ca tin re f
e SR A I B e W
pairoliéin ?rlf pfpenébn&h‘phﬁr&h@myhorpheﬂﬂﬂ lor t}ﬁaﬂxbtﬂihdlmyl
blpheny or i ndanyl. The term"” heteroaryl denotes a

nono rona erocyclic

oyt a0t iy RS R e bR o e BEGT 1 efned
hbmwmyﬁdmﬁmhydmﬂmyarﬁhyhpxwﬁﬁaUﬁndazolyI or pyrazolyl.

The term ™ heterocyclyl denotes a non aromatic cyclic

hydr ggar ban, cont a {n eas
het e ttegﬁx,} P e{ %cte%%cagly gﬁgepha% a%bcﬁ add1t6chn stalt? e%nbrafes 'Qalts with
trior§anit and Y¥ga 266,28 484s hﬁraﬁmrmmnmm @dlaQSL'éﬁlaM‘[abXd

pé{)?pj}%l&as@y é‘h%ﬂ%ld gt%rgr%? g?hl Sﬁ.\g{ayxrﬁsgﬁbxl‘nalglc acjd, acetic acid, succinic

ptidetardiinytid, methenamilforic adid pptobldnegdlfoaic ac1d and the like.

t hi onorphol inyl. The term "l ower al koxy" denotes a
group wherein the alkyl residues is as defined above,
and \Bhefetred sorapowshofithe present wiigetiorare semyoTnds afdermula I,

!
L U e

dewenadiraxeior rarehelanyl formexppple 0‘@% FURP
rah@ascﬁlaom(cz rﬁ&thy LirhérpBoREi4dyl-thREdTb 5, @e]qundfmna;n)-benzamlde,

3\2“(? -Ipet 0}876 - Hg?lffﬁ%@’tl §E11a%cg?ﬁc ggﬁgld{]nl-f yl)%enzamlde,
pl——frﬁthmémﬂ—ﬁth@cya@ -ntbrphalint- hgrl-lthlkmlo[ﬁrélet eyridih-2-yl)-benzamide,

°ﬁﬁ3“”ﬁs(7 t@hﬁﬁrﬁéﬁﬁh}lﬁ‘&p}l' tﬁﬁ%]lBrS AL fpy‘fmécp %;Wﬁerﬁgmlde,
Fﬁﬁmﬁloxydﬁémmm@dn@ph@lmémlﬁﬁ@ I5y4-FlayEgen2-yl)-benzamide,
'301%%&&34&@9@ - R4th & LA b RYlin- 4@@%@2&;}6{@ @cmﬁdfrptlym—ﬁ&thyl-

conpoun
4KP¥%EK%1KL(7 nmet ho) cy- 4- nor phol i n-4-yl -t hi azol o

[15 (4=rBbthBYy- 4%5@210%)4 ahzaslofB4-c|pyridin-2-y1)-3-morpholin-4-yl-
(,7- met hoxy- 4- nor phol i n-4-yl -thiazolo [ 5, 4-c]

HH2-y1) -benzani de,
4- et hoxy- N- ( 7- met hoxy- 4- nor phol i n- 4- yl -thiazolo
[ 5, 4-Brthey prafémmedRary Ic?mpem@awherelmls is phenyl and R” is phenyl,

3%& gfﬂ&}tatem guﬁzﬁgﬁgﬂﬁy falBDEPAAbEr oty FReAZRLIR the following

am de, hoxy-
y 4- mor phol i n-4-yl -thi azol o[ 5, 4-c] pyridin-2-y

|N (rene@uksie. henyl thlazolo[s 4- c]pyndm 2—yl) benzam1de,

3 tolgqoxp% qnéﬁw 4yH(’:})e¥1X1 gﬂg 4- cqpyrn%n 2-{71 3% o%armde or

3 methoxy—N—(7 methoxy-4-phenyl- th1azolo[5 4-c]pyridin-2-yl)-benzamide.

Preferred compounds of the present application are compounds of formula I,
wherein R’ is morpholinyl and R* is -(CH,),-cycloalkyl and n is O or 1, for example the
following compounds:
2-cyclohexyl-N-(7-methoxy-4-morpholin-4-yl-thiazolo(5,4-c]pyridin-2-yl)-acetamide or
cyclohexanecarboxylic acid (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-yl)-

amide.

Further preferred are compounds, wherein R! is morpholinyl and R? is pyridyl,
unsusbstituted or substituted by one or more substituents, selected from the group



benzam de or N-(7-nethoxy-4-norpholin-4-yl-thiazolo
[5,4-c]pyridin-2-yl)-3-norpholin-4-yl- 20 benzam de.

wouodshes4spr ef erred are conpounds, wherein R i sCpmenyok/010179
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and R2 is phenyl, unsubstituted or substituted by
hal ogen or |ower al koxy, for eXample the follow ng
C??tgl?sgr;g %g (ﬁ%ﬁ’bgﬁ% ywlgiéﬁ firseg 'l16rt1 Iy%él?sln%ut[ed %y hygroxy or lower

4&bkﬂdbﬁa&nﬁﬂe&Eﬁmmxmngc@mpnyﬁdihiazolo[5 4-c] pyridin-

R RSB BT T s gy e PR R 4 yihigealg 5.4-clpyridin-2-
@ﬂmﬂnaﬁﬁmyhdebenzanrde Preferred conpounds of the
%(gf&g%oﬁ) Q%égﬁ ﬁ[ 'Zldr%oghozlﬂr : —ﬁ’léé;glo 5,4-c yllayndm-Z-
ahdmnnagu@nbdeqr for exanple the follow ng conpounds

B0 (Znfeyied9 t@mrgr%liﬂwﬁﬂh%y d[é ANE pPRGInE NyH =Y ob pHolinod-91-

din yl ) -acet am de or
g?&FBH%&% carboxylic acid
(7- met hoxy- 4- nor phol i n-4-yl -t hi azol o

[ 5 4 Fa}thy prfenzed-ayd Jompaminds, wiruein i is preafemdef iapridyl,
ns éHFxﬂg'd MR u?ecﬁdft r% d}f‘}ﬁ&fé%ﬁmﬁeﬂ{‘ qi}gged fom the group

unsus or substi ﬁngne or re
s;gnsatmgwé mayphelésiyb ot loaver plsyh tfqenreexgrrwlﬁpt g epRgMds:

N- ?gytl’r:? 0£): {19 AOBHA.- 8ir0% v (LHDrpholin-4-yl-isonicotinamide
heterocygﬁg ?hg%@chl?s %ptggzglry ngStltEt%d by

¥droxy or lower alkoxy, for exanple the follow ng

Héxy-2-phenyhyiagoly ez elply il ii-2-yl)-2-methyl-isonicotinamide.
-yl)- N (7-nmet hoxy- 4- nor phol i n-4-yl -thiazolo [5, 4-c]

ZyE g%ﬁé@ﬁ{)&)i@f%red ate Qorﬁ;%urﬂﬁ MG einR" is morpholinyl and R is

Ibe}w) [1)¥ dizxoteoh @?O)(aiﬁ- mfkp%@h A241heptans &z skenpls the fpflowing
dpag- V! )-I soni cot i nani de or

- met hoxy- 4- nor phol i n- 4- I-th azol o . 4-C .
ﬁyenm{ﬂ& dioyply- %caﬁ’@@frhe i Bty FrEpb sl dbiszolols 4
FOpiieh-Myiphafiaes are conpounds, wherein R is phenyl
and R2 is pyr|dyl 10 unsubstituted or substituted by

O(ggélgig o'flz 5,&03? hj}’xepgeer{e]e% &glg)o%flgcmﬁ&ﬁe ﬂﬁaggrg) -4~ morphohn—
threl- ﬂﬁdﬂohwﬁ A@]p‘p‘mbmﬁqﬂis -amide.
N- ( 7- met hoxy- 4- phenyl -thi azolo [ 5, 4-c] pyridin-2-yl)

-2 mfl?éwegeﬁ't ééﬁﬁ)él!xrﬁﬁ R G IR ElBtheir pharmaceutically acceptable salts

can be prepared by methods known in the art, for example, by processes described below,

which process comprises

a) reacting a compound of formula

with a compound of formula
CIC(O)R?® / base (20)

or with a compound of formula



or N (7-methoxy-4-phenyl-thiazolo [5, 4-c]
pyridin-2-yl)-2-nmethyl-isonicotinam de. 15 Further
wonedsans4sd are conmpounds, wherein R is norphoCmgEP2@ad10179
R2 is benzo[ 1, 3]dioxol e or
2-oxa-5-aza-bicyclo[2.2.1]hepf§ne, for exanple the

fol | ow ds: . Lo b ; g
g, compondss PNl Lt RigL G S €
c] pyridin-2-yl)-am de or 20

oS oA ouddmffermawdz a- bi cycl o[ 2. 2. 1] hept ane- 5- car boxyl i ¢
acid (7-nmethoxy-4-norpholin- 4-yl-thiazolo [5, 4-c]

pyridin-2-yl)-am de. The sent conpounds of fornula
| and their pharmaceutic ncgeptabl e salts can be
prepared by nmet hods kno rn ® art, for exanple, by
processes described bel Bw# iC ocess conprises 25

a) reacting a conpound oflformul@a (7)l with a conpound
of formula CLC(OR2 / base (20) or with a conmpound of

formul & 005/ 0 8 8 PCT/ EP2004/ 010179 HOC(O R2 /
WEWW%a%@%ﬂ?%%%%S%@Und of formula NH NMNM S
~-R2 R Owherein R and R2 are as defi ned above, 5 or
b) reacting a conpound of formula H}-N

b) reacting a compound of formula

OCH,
N
AN \>_“
s )
o

O

HR? / base (23)

Z=

R1

with a compound of formula

to a compound of formula

OCH,
>N H
| N ,
N8 )R
R’ 0] |

wherein R! is as defined above and R? is piperidine-1-yl, optionally substituted by one or
more substituents selected from the group consisting of -(CHaz),-OH, -(CH3)p-O-lower
alkyl or lower alkyl, or is morpholinyl, or is NR'R”, or is .

15 2-methyl-1-ox0-2,8-diaza-spiro[4,5]decane, 2-oxa-5-aza-bicyclo[2.2.1]heptane or
1-oxa-8-aza-spiro[4.5]decane, and R’,R” are independently from each other lower alkyl,

-(CH,)n-O-lower alkyl or cycloalkyl, optionally substituted by hydroxy and nis 0 - 2;,

or

c) reacting a compound of formula



Rwth a conpound of fornula HR2 / base (23) 1o to a

conpound of formula RL Ul (22) R2 wherein RL is as
wdebosmesisabove and R2 is piperidine-1-yl, opti @aa&iEP004/010179

substituted by one or nore substituents selected from

the group consisting of -(CHPr OH, -(CH2),,-O 1| ower

al kyl or lower alkyl, or is norpholinyl, or is NR R",

or is 15 2-nethyl - - oxgck, 8- di azi ro[ 4, 5] decane,

2- oxa- 5- aza- bi cycl o 2,R. 1ftherd} ang

1- oxa- 8-aza-spiro [445T\de6ﬁhe, and R ,R' are

i ndependently from el her loower al kyl,
-(CH2) n- O | ower al kyl ycl oal kyl, optionally
substituted by hydro nd nis O - 2;, or c) reacting
a conmpound of fornmul 2005/ 028484 PCT/ EP2004/ 010179
9 (12) with Cul (cat), “phenanthroline(lgtat) in the
presence of Cs2CO3 to a conpound of fornmula la 5 d)

' a i | (cat),
B R B e B A M e o™ b
conpound qf formyla Ib 10 e) nodifying the substituent
A sRImROUR ol T8 ni ti ons gi ven-above, and if
desi red, converting the_conpounds obtained into
pharmaceutically accep 9% e acid addition salts. WO
2005/ 028484 NN H

r

5 d) reacting a compound of formula
OCH,
NN
X
D
N~ | S O

© (19)

with Cul (cat), phenanthroline (cat) in the presence of Cs2COs3

OCH,
N
T >R
bR aY
O
Ib
0O

10 e) modifying the substituent R* within the definitions given-above,

to a compound of formula

and
if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.



-10 PCT/ EP2004/ 010179 The conpounds of formula | may

be prepared in accordance with process variants a) -
weloosansiswi th the foll owi ng schenes 1 - 5. PreparaPrma/ 010179

of conpounds of Formula | Conpounds of formula |I naybe

prepared frominternediate conﬁ@unds of 5 formula (7)

shown in reactlo schenes nd 5. The i.nternmedi ate

g%ﬁﬁe@@agn%sfo f Tomal Ay Pe Pﬁ%g»ﬁ@a 1BRSHE dappe yit s pgpiants a) - e)
RBAGHHOR: & HRSschemds BDY, 3 bel ow. Preparation of an
i nternedi ate conmpound of formula (7) wherein Rl is

rpholln-4-yl The preparation of an internediate

SERISIH FRHPESOLEOII oi n RL is nor phol i n-4-vyl
is shomn in reactlon scheme 1 bel ow. WD 2005/ 028484
-11 %ﬁfﬂi‘mﬂs bf formHZ miy be prefired HonHn@NmeidtPcdapounds of

cat phenant hrol i ne (

0%‘1116 (B AR ’TSF%%H EPBR 6170 B¢ ARG e %&ﬁﬁ@aﬁa& of
Fhriréla ) Bay Bo prEpered bﬁﬁﬁdvﬂﬂm&@mﬂl@til’sdle@iesflol and & belbyw,
4- am no- 2- chl oropyri dine, may be obtained 5

pholin-4-yl

The preparation of an intermediate compound of formula (7) wherein R'is

morpholin-4-yl is shown in reaction scheme 1 below.



5

wOeOdsH288CONCS HBr

NNe SO0 (N) O(5) 011 H NyNH2 (3) (4)

PCT/ EP2004/ 010179 NH2 N S>--NH2 N,e S c) NaQAc N

DMSO or N Naar DMSO R ThePCT/EP2004/010179
chl oropyri di ne conmpound of fornmula (1) is reacted with

an excess of norpholine at eleMated tenperature. The
reaction is preferably carried out in a suitably

equi pped WD 2005/ 028484 -12 SelenebP2004/ 010179

m crowave oven, preferably at about 200 C for about 30

m nutes. The prdfluct of formula (2) is isolated by
conventi onal , and preferably purified by neans
of chro ogr or recrystallisatjon. Preéparation
of i fft &rnedi at e Tonpoun Ntbr mul 8% 3) 5 NH,
i nt e iate of fornulay is TeRCHR 't,\h sl i ght
excesg, of an iodinating N ACOH ;
» )
N (2) 3)
Cul (cat.)
phenanthroline {cat.)
Cs,CO,
MeOH
o~ o~
(N Hp PhCONCS NH
[ \ﬂ/ ~-~— | N 2
N~z S O N~

l NaOMe
N.__NH
SN 2 HBr, DMSO ~—N
| \ﬂ/ ! i N
N~ S or I\Q:S%NHZ
[Nj NaBr, DMSO R
0

(7)

R® = morpholin-4-yl

Preparation of intermediate compound of Formula (2)

The starting compound of formula (1), 4-amino-2-chloropyridine, may be obtained

commercially, for example from Acros, or may be prepared according to methods well
known in the art.

The chloropyridine compound of formula (1) is reacted with an excess of morpholine

© at elevated temperature. The reaction is preferably carried out in a suitably equipped



reagent, preferably iodine nonochloride, in an organic
sol vent, preferably acetic acid. The reaction is

woanosicesysout in the presence of a weak base, preraPaitp10179
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sodi um acetate, at roomtenperature or just bel ow,
preferably at around 10-15 C, TE% about 1 hour. The

f 1 onventi onal
%gcgélwg‘feood’elb&gf gf%}}f%)abalﬁéf eg Bgla )t/ﬁé gHButgs. The product of
cdormoniat BYisdptiatedby cemveytsomd hicans, aoa RfeaBly3fur @8d 8F means of
| -6 gﬁgjfﬂ;h?fgg %‘t‘rﬂﬁsa [, Fornul a (4)p The internedi ate

r

of fo i's' reacted with met hanol , which is
pr-.erably used as soIvent for the reactlon in the
pr es€REaleR Oglisy agegoaBaInd qirefrapalipy copper(l)
iodide, and a catalytlc anDunt of an am ne Ilgand

pr efleriabirinedialeofifHeman UDHQ tdabRd w@ﬁﬁ@ﬂx%ﬂf‘&c‘:& of atlng

cat of Ihe ro re of Buch et a
epdebh $PsB g S o hhd S G crepns hisar rnrefaraé acti acid.
tTh.t nenaeris eartied aubiaghe prsafce vabivalchsk, §m Bosodli®n acetate, at
e

el t
E?gme{ea %;dn?% dr?\ésglﬁ lgt\)zr ?elﬁblgat ad*og?ﬁ? if g%lge}ll'tl ""%our. The

predestabfgrmala G éusolard be choventivoaltmSGsmdutrefrabliyeurified by

Qﬁg&g@tdggnm&g?ﬁgbqnggﬁ ﬁgh&§ghated by conventi ona

nmeans, and pre erably purified by means of 20

ch&pnato.rao Lecr stallls |on Preparati on of

i ntterned i f ) h Rt i nternediate

of fornula (4) is reacted mnth benzoyl I sot hi ocyanat e

i n Tedhtnmedittesf fasmaada (Pris teacted Mﬂh&ﬂethbhﬁolaifhfcﬁ APreferably used as
ere

eperar oo R pREE o PR pledisabl S b ey sopmes fodide

pngduretalisic apenunl péar( &)lln6§1gas‘élmefembbyl 5 phemmébling akcording to

Bangif Bt
ohr omf%zjﬁﬁé PRk ?&%W%E’%’%’S’Sﬁ hefibrs 2002, 4,973). The

iTFRAEOREY BB Shseressmeegt #bass, qrefer qswrem’emam dhe

atadiion mltailnécﬁbuﬂ & eletrgtad &(ﬂnp@ritbr@ SfEm Bl Oh tﬁﬁﬁl@dﬂ%ﬁ &qulpped
n

holate
Rt g Bl TEofuaficC b u abmyn i hpproduct of
rfetrhyla é&)e)s mlalteni bmdmaﬂﬁlonaﬂ'hmamseamd preferaldy parifiedbly glldg%s of
ove, preferably at aroun
Q%I&ﬁgﬁgtgﬁysga%ggaﬁgg?gp The product of fornula (6)
|sIJsoIated ) conventlonal means, 1and preferably

recrystallfsatlon WD'2005/028484 PCT/EP2004/010179

- 1THeriepanadibenvf efrnidl @ljlliﬁihieé@w@tﬁfﬁ@ﬁww lseﬂuE@aﬂw #h acetone. The
olln

AP o DPolah R Bt e e A b DRt e smperature

wifi @regiotveRt, for about 1-2 hours. The product of formula (5) is isolated by

conventional means, and preferably purified by means of chromatography or
recrystallisation.

Preparation of intermediate compound of Formula (6)

The intermediate of formula (5) is treated with a sub-stoichiometric amount of an
alkali metal alcoholate in the corresponding alcohol solvent, preferably sodium methylate
in methanol. The reaction is carried out at room temperature or above, preferably at
around 60 °C, for about 0.5-2 hours. The product of formula (6) is isolated by

conventional means, and preferably purified by means of chromatography or
recrystallisation.
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15

i's nmorpholin-4-yl is by treatnment of a conpound of
formula (6) with a slight excess of 5 hydrobromc

waeiah/mnsusan or gani ¢ sol vent, such as ethyl acePar&EP2004/010179

acetic acid, preferably a mixture of ethyl acetate

and acetic acid. The reactiom ¥% carried out at

el evated tenperature, preferably about 80 C, for

about 15-60 m nutes, preferably about 15 m nutes.

This m xture is then treated with DMSO at el evat ed

t ePrepsmation ef inerefediaabtompabduif F8nda (FpwhealetnR' 5 nicpRalin-4-y1
m nutes, preferably about 30 m nutes. The product of

100*1% %r[%dad &4 L})re}%a%a%psrb&faatnqgtepﬁﬂec?%\éﬁﬂgd &lof ﬂg a (%nxgherein R

neans
@mryhtﬂm%r}é astbydﬁeatmﬁnteqf agPmPeHAE pﬁ@fﬁw&m Wlﬁl a shght excess of

¢ 9§1df119 Eﬁnel{g%mc(szl)vehts sich@ates W,eﬁeﬁe 8r é‘cﬁhé‘bc\{ﬂ ';ﬁreferably a
anount odiumb Om de |rpll;00ncentrate

BYXtUE] @@&%Yiacqt@  agetif acid ptherepciopyjs a%msiem atf@ffvefe
featpeadhiony, ﬂefe&amubsut gohe, mammtlseﬁo mfmnaupﬁfe(rzbly Sout 15

@Elfl)llft?ﬁt gfgl Sblé xﬁgrg\éelﬂt I Qrf% W%@}’I %;/e?teg l1’:empe\fature, preferably

aleort B8 £ @) for shadutdrio 39mpateatprcfnrabg' aémut #Q evintas. dhe product of
FRPH qufsolglgﬁgb‘zlcgn\(ealo %e%h@ an kecfeﬁB@'Bdrlﬁ-Ea%y means of

prepar 1on O I nterme oun fornmul a Z
grermategraphy ar rgpEtgilisatios. Srner 7o Mthish 2sempREng of formula

g iOWeatMOWRA QR &&ﬁwﬁﬁ%ﬁ%&ﬁﬂﬂb%ﬁﬁz% cordcdnetead FBlfiZic acid at

@&% eNH2 P%ﬁ&f%ﬁ@%@ﬁ%&%% C%El r li%l Ilmr{l%s (Iche prgduct of
fhendnA) iokolaed byabnyentional means, and preferably purified by means of

chromatography or recrystallisation.

Preparation of an intermediate compound of formula (7) wherein R} is phenyl

The preparation of an intermediate compound of formula (7) wherein R' is phenyl

is shown in reaction scheme 2 below.



CS2C3B 0-1 la NaOH 01 K103 H2SO4 N ">-NH2 S (7) R

= phenyl Preparation of internediate conpound of
woanomeys§8) (10) H2 5 The starting conmpound oPcCraPRaka10179

(1), 4-am no-2-chloropyridine, naybe obtai ned

commercially, for exanple from¥cros, or may be

prepared according to nethods well known in the art.

WO 2005/ 028484 PCT/ EP2004/ 0502%0e2 15 The

chl oropyri di ne conmpound of forrmula (1) is reacted with

an excess of phenyhboreomi ¢ acid. The reaction is

carried out in an aquepus sol vent system preferably a

m xture of water and uene, containing a pall adilum
catalyst, p \f bly NH -Cl NH
tetrakis(tfii phenyl phasphi ge) pgl B™gdi 4n(0), and_ang ™y 'z

i norgani c e, prefgrahby sodizm S car broace. THe~
reaction isgpreferablpgsgarri ed jout at thseQtef | ux
tenperature of the solvent, g erably about 10

for about 2-24 hours, preferalky about 16 hours.

product of formula (8) is isolated by conventi onal
means, and pPeferably purified®y neans of 9)
chromat ography or recrystallisation. Preparation of

i ntermedi ate conpound of Formula (9) 10 The Cul (cat.)
intermediate of fornula (8) is reacted with a sligiphenanthroline (cat.)
excess of an iodinating reagent, preferably iodi ne”s2C0,
nmonochl oride, in an organic solvent, preferably acdfg@
acid. The reaction is carried out in the presence of

a k base, ef er abl sodi um acet ate, at
\6eaH » ° y Oa o
N N\[]/N CONCS o NH, KiO, SoNH,
l\} P S O ' l

l NN HS0, N

(12) (11) (10)

Cul (cat.)
phenanthroline (cat.)
Cs,CO,
o~ o~
N H NaOH XN
! \ !
N~ S>— N - N~ S\>—NH2
o) R
la ")
R = phenyl

Preparation of intermediate compound of Formula (8)

The starting compound of formula (1), 4-amino-2-chloropyridine, may be obtained

commercially, for example from Acros, or may be prepared according to methods well
known in the art.



roomtenperature for about 1-48 hours. The product of

formula (9) is isolated by conventional neans, and
wonedsansdshy purified by means of chronmat ogr aphyComPiE4/010179

recrystallisation Preparation of internediate conpound

of Formul a (10) The intermediat&of formula (9) is

Wt h t hanol , ( ef er abl y used as
o SRnihl P TEfige Fampphafof fmiidpiecesvish o8 epset
Cp}h@iyllmromp aﬁﬂéﬂadlieyctﬁ)(ﬁﬂp @Jrﬁlsd oh Ol a‘ﬁ%,que&ﬁdcoﬁfent system, preferably a

f bl
CE‘%%{ﬁ’%df‘”‘Nﬁ%rha#@ftoﬁe?e o bt bl B rdat on
dfetlﬁh]é tppbggr&ghogp}@ﬁe)@aﬂmméb)eamhﬁn inOEYagic Hadt,tpeéferably sodium
5 2@&98@na43 'I%Z Qactlgﬁ'% ﬁr@ﬁfe#b e}p&[r) 1§d &?tr 4 e tengie‘i'ﬂuﬁ%f the solvent,

cesi um car

base
?Etr?ﬂﬁﬁ ali’%utéQ@ Fedar @?ﬁm &24&;@&@@@&@ et 16 keours. The product of
pfo@frﬁl%f) % 1kcﬂatéd S‘;ﬁ téralhioRAMARE And PrEEABR\RIrENE lBK means of

e er? h ab % ngl C for about 20 m ndtes.
58{? 7f°6rrf‘ﬁ5?’ P 5 jsol ated by conventi onal
means and preferably purified by neans of 25

chrMﬂMﬁMmﬁ%dndsﬁHMuw(ebar ation of

i nternedi ate conpound of Formula (11) The intermediate
10 Of TRE Medheib®d of f%rrﬁ&l@%gﬁg &fbfela vitth z?gixgﬁtc' SxcBls é)?gn iodinating
i odi nating reagent prefera pot assium 10
afsagent e ega&lx,]@ﬁ{ne %qrgfcb}o&@eym@mmw mlwt,gq;pﬁembﬂ}@aceﬁc acid.
a’Ch@reactirdiﬁs cael bahinl the @?Jséﬂc‘é@f Q Weal@’ba ﬁ%ﬁ%ﬁﬁy sodium acetate, at

atur ef.er ahl out
WGP s Bfégféﬂa‘?m@? $affomg g&‘ﬁﬂ?é g ae@}wso ated by
camventiomhaleans and preftrablp pefifiedby yheaf] chtcﬁfiatbgra[ﬂiiaﬂf
0 raphy or recrystallisation Preparation o
B 'lfetcéjg{aﬁgﬁﬁ?qg cgn%ound of ?éor mula 12 WO 2005/ 028484
PCT/ EP2004/ 010179 16 The |nter medl ate of fornmula (11)
20 @) A 1608 statisg 2 acet one.
The reactlon is carrled out at roomtenperature or

ab O'YEG 1nl@d‘rﬁfeﬁfa@@éﬁfoﬁﬁukm§ % @ddcted witleRR8hAbL v Bis f)ﬂ:@erably used as
ven

(ﬁsjen]t gor téecﬁe&i:téq)n 1rb§];1e(5pags§g$ﬁs quﬁﬁ?‘caﬂg&ﬁgg tpéo ra{)gr copper(I) iodide,
parﬁf ecaflityc oot cfdn byninekgandppretinatdyrht OgﬂlaﬂzmthﬂﬂmE according to

20 CEBURALLL SFRE A0 TLAPRRLANaRL SR, 4 70
i rcacﬂtml ipcasied out bftha praserade of abadeypiteferalply edsarmalotrponate. The
CRRPESA & ):aﬂrigg 'oq?at e?é??gtea t&ﬁ%@ljaﬁﬁtré ﬁvrgfgﬁggrtm%fsuﬂ%l gllpﬂg}%ed
[ rolin

gand preter enant he re
i %ﬂ%aWﬁYeéHeexﬁrefefﬁﬁm P@fsléﬁc@ of abpu 38 eninpieafldreqspguct of

CRghiuld (10) Ewomwbﬁcon%ﬁldrﬁ@ﬁkh@@ ah pFeddrhbl@ pufifitd bnR8ns of

25 O grr}lla ograplhy or récr?stzﬁﬂsatmbl y toluene, at

Preparation of intermediate compound of Formula (11)

The intermediate of formula (10) is reacted with an excess of an iodinating reagent,
preferably potassium iodate, in an acidic solvent, preferably concentrated sulfuric acid.
The reaction is carried out at elevated temperature, preferably at 100 °C, for about 1-12

30  hours. The product of formula (11) is isolated by conventional means, and preferably

purified by means of chromatography or recrystallisation

Preparation of intermediate compound of Formula 12




10

15

20

25

30

el evated tenperature, preferably in a suitably
equi pped m crowave oven, preferably at about 130 C

woaoosabest 5- 10 m nutes. The product of fornmul aCTEPR®4/010179
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Preparation of intermediate compound of Formula (7) wherein R! is phenyl

The compound of formula Ia may be converted to the corresponding intermediate of
formula (7) by reaction with an excess of an aqueous base such as lithium hydroxide,
sodium hydroxide or potassium hydroxide, preferably sodium hydroxide. The reaction is
carried out in an aqueous solvent, preferably a mixture of water and a miscible organic
solvent such as dioxane, tetrahydrofuran or methanol, preferably methanol, at an
elevated temperature, preferably in a suitably equipped microwave oven, preferably at
about 130 °C for about 10 minutes. The product of formula (7) is isolated by
conventional means, and preferably purified by means of chromatography or

recrystallisation.

Preparation of an intermediate compound of formula (7) wherein R! is tetrahydropyran-

4-yl

The preparation of an intermediate compound of formula (7) wherein R is

tetrahydropyran-4-yl is shown in reaction scheme 3 below.
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woebtrsahggn opyr an- 4-yl Preparation of internedi ®CEEP2004/010179
conmpound of Formula (14) The startlng compound of
formula (13), 2-chloro-4- ni t rolyri di ne, maybe
obtained commercially, for exanple from Lancaster, or
maybe prepared according to nethods well known in the
art. Tributyl-(3,6-di hydro-2H pyran-4-yl)-stannane
maybe prepared 10 according to nethods well known in
the art. WD 2005/028484 PCT/ EP2004/010179 - 18 The
chl oropyri di ne conmpound of rmula (13) is reacted
with an excess of tributyl-gCgemeg
(3, 6-di hydro-2H pyran-4-yl)-stannane. The reaction is
carried outnBuyy an organic solvent, preferably
NN- di et h or mam de, containing a palladlun1catalyst

pref%rabl |s(tr|REpnM sphlne)palligsun(

Il
Mde Qnd 2, 8nd_othe adle
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for about 2-16 hwfs, preferabty~about 4 hour The
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Cul (cat.)
phenanthroline (cat.)
Cs,CO,4
MeOH
N \ﬂ/© PhCONCS Ki O3
7 2So
8]
(19) (18) (17)
Cul (cat.)
phenanthroline (cat.)
Cs,CO,
o~ o~
SN H NaOH \\
| N\ 2
Neieg’ N — N >_NH
0 1
R (7)
o R = tetrahydropyran-4-yl

Preparation of intermediate compound of Formula (14)

The starting compound of formula (13), 2-chloro-4-nitro-pyridine, may be obtained
commercially, for example from Lancaster, or may be prepared according to methods
well known in the art. Tributyl-(3,6-dihydro-2H-pyran-4-yl)-stannane may be prepared

10 according to methods well known in the art.



and preferably purified by neans of chronmatography or
recrystallisation. Preparation of internediate
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the procedure of Buchwald et al. (Org. Letters. 2002,
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| s carried ogut at elevated tenperature, preferably in
a Shheriatsryediaisiof farando (1) ivtseredwih anlighireasess atanjiodinating
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Pyeparpiiign ofdis iate0eImny otmpwat 17)pr ef er abl y 65
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our s e roau 0] or
Dt s P P SR o S 2y ESppertn odide

and a catalytic amount of an amine ligand, preferably 1,10-phenanthroline, according to

a modification of the procedure of Buchwald et al. (Org. Letters. 2002, 4, 973). The

reaction is carried out in the presence of a base, preferably cesium carbonate. The

reaction is carried out at elevated temperature, preferably in a suitably equipped
microwave oven, preferably at about 130 °C for about 5-10 minutes. The product of
formula (17) is isolated by conventional means, and preferably purified by means of
chromatography or recrystallisation.
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reacted with benzoyl isothiocyanate in acetone. The
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preerably . the reflux 10 terrperature of the
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formula Ib are obtained.

Preparation of intermediate compound of Formula (7) wherein R! is tetrahydropyran-
4-yl

The compound of formula Ib may be converted to the corresonding intermediate of
formula (7) by reaction with an excess of an aqueous base such as lithium hydroxide,
sodium hydroxide or potassium hydroxide, preferably sodium hydroxide. The reaction is
carried out in an aqueous solvent, preferably a mixture of water and a miscible organic
solvent such as dioxane, tetrahydrofuran or methanol, preferably methanol, at an
elevated temperature, preferably in a suitably equipped microwave oven, preferably at
about 130 °C for about 10 minutes. The product of formula (7) is isolated by
conventional means, and preferably purified by means of chromatography or
recrystallisation.



Preparati on of conpounds of Formula | Conpounds of
formula | may be prepared from conpounds of fornula
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Preparation of compounds of formula I

One method of preparation of compounds of formula I is by treatment of a
compound of formula (7) with a slight excess of an appropriate acyl chloride of formula
(20), which may be commercially available or may be prepared by methods well known
in the art. The reaction is carried out in a non-protic organic solvent, preferably a
mixture of dichloroethane and tetrahydrofuran, containing a base, preferably N-
ethyldiisopropylamine, at room temperature or above, preferably at around 80 °C, for 1-
2 hours. The product of formula I is isolated by conventional means, and preferably

purified by means of chromatography or recrystallisation.

Alternative preparation of compounds of formula I

An alternative method of preparation of compounds of formula I involves treatment
of an appropriate carboxylic acid of formula (21) with a stoichiometric equivalent of a
peptide-coupling reagent, preferably O-(7-azabenzotriazol-1-y1)-N,N,N',N'~
tetramethyluronium hexafluorophosphate (HATU), in an ethereal solvent, preferably
tetrahydrofuran, containing a base, preferably N-methylmorpholine, at room
temperature or above, preferably at around 30 °C, for 1-16 hours, preferably 16 hours.

This mixture is then treated with a compound of formula (7) at room temperature or



WO 2005/ 028484 -21 PCT/ EP2004/ 010179 above, preferably
at around 30-50 C, for 16-48 hours, preferably 16
woawsg2sdBie product of Formula | is isolated BET/EP2004/010179
conventional neans, and preferably purified by nmeans
of chromat ography or recrystadlFisation. Alternative
Prepar ati on of conpounds of Formula | 5 An alternat|ve
aherdhprifoblprepanad PeR0SE, oo Aprddhaursoprefarbivlla hpuss bhe product
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oun for hu 22), the preparation of which
ChgngﬁeﬁmphﬁO?EEE?W ﬁmgﬁhene 5 bel ow. Scheme 5 OCH3 N
H (22) base OCH3 N N
AR ulad’ defi ned above, R2
'S plperldlne 1-yl, optlonally substituted by one or
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Scheme 5
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S base N A~g >/—O
| 0D
(7) (22)
H-R" base
(23)
OCH,
SN N\>__H
N % %R
R’ O

10 wherein R is as defined above, R* is piperidine-1-yl, optionally substituted by one or
more substituents selected from the group consisting of -(CHz),-OH, -(CHjy)n-O-lower
alkyl or lower alkyl, or is morpholinyl, or is NR'R”, or is
2-methyl-1-0x0-2,8-diaza-spiro{4,5]decane, 2-0xa-5-aza-bicyclo[2.2.1]Theptane or
1-0xa-8-aza-spiro[4.5]decane, and R’,R” are independently from each other lower alkyl,

15  -(CH,)a-O-lower alkyl or cycloalkyl, optionally substituted by hydroxy and nis 0 - 2;

Preparation of compounds of formula (22)

One method of preparation of the compounds of formula (22) is by treatment of a
compound of formula (7) with a slight excess of phenyl chloroformate in 2 non-protic
organic solvent, preferably a mixture of dichloromethane and tetrahydrofuran, in the

20  presence of a base, preferably pyridine. The reaction is carried out at room temperature
or above, preferably at around 50 °C, for about 1-16 hours, preferably about 3 hours. The
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hydroxy and n is O - 2; Preparation of conpounds of
formula (22) One nethod of prepaZation of the
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freinctioing iatolig tHe réadfistt QmRybhAlMY conthipled @Neel driginal REsubstituent.
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respectively, benzylic ether or benzylic amine functional groups, or pyridyl-2-yl-ether or

pyridyl-2-yl-amino functional groups.

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable

separation and isolation procedures can be had by reference to the Preparations and



i nstance, conpounds of formula I containing R2
substituents bearing benzylic halide functionality or

wa-2baloas4syri dyl functionality may be reacted WPCH/EP2004/010179

10

15

20

25

30

nucl eophilic al cohol or am ne reagents to afford
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%%R%flﬁ&dl }gﬁﬂvﬂs&?{l aot}ga Q%cgéfp%gaﬁ% rcﬁsgla&%% eﬂ?d %{: c%ﬁg LA8; maleic
dsivh Burats astd, tataridl 8&1d|, cifms/adhd bgagiieacid.sinnmgzigptia, mpandelic acid,
Crﬁ&ﬁ%mé@@l%rﬁc Lhe, dRslIMtordacid PN AkRToRIDRR], §alﬂ:§fl%1d and the

ch_as Ilph tig natlp am ne noi ety
dike eLynioslly: the 76 Bpvads SFsoPisR M pRINer GTHE SUEY vl G ether,
atlgy ﬁfeﬁﬁﬁ,@hﬁlr@ﬂ)rﬁﬁ bdlaﬁdldirtm&l‘iarl]r&ﬂ hihd thidigkeranivide atidnrddsd in a
ment w t

SToHEReReE Tng omRtror mathsfbelyEREb oC apd 0 °G,The seguiting selt
rgrdapm:dthstxppntaaeoﬁly drymirobe wightamit df sgutidnwith adess golar solvent.
nitric acid, phosphoric acid and the |ike, and

or gAp a&daﬂd?t‘?orrc'éé?tg B HRBRLE Qorﬂ%blﬂids%?@&hﬁﬂé Pnﬁ? b coﬁv%rted to the

glycolic acid yruvic acid xal1c acgg c acid
ks e ding fice @G@&Yﬁr@tfa@mdﬁlﬂhﬁ{ gaska sty wm?’f{}ﬁﬁwl‘&alent ofa
agiitdble b@sfetsaéh &s Reifin 09 pbtraks@urﬁ%lydnoxbﬁngmﬁuﬁﬁ icfisbonate, sodium
jinnﬁn1c aci d, ﬁ% aC| nmet hanesul foni ¢ aci d,

I R REHP MR k51 uenesul f oni ¢ aci d, sallcyllc
acid and the |ike. Typlcally, the free base is
di ssdThesmmpouads bhfertubrigaditbeis pharenicewgicelly usblti adtdion salts

0
0561 b 265" A el L0 PR Rk SRRk e
seimypavnds Phidepaepsat iavention;ase ﬁ%ﬁnﬁﬂaﬁ Freap e tigaisls 2pd possass a high
SOty thhGrdsase EHéﬂ'&Qm%@‘lz% rec@;{t@? hiRd § B SBscRRBREAOMALEI A and A;
or nay be brought out of solution with a |ess polar
SIGFSPEPRS. The acid addition salts of the basic
compounds of fornmula | may be converted to the
cor r éBpactprginkds eerdiasesigdiyd i adrdente with theatsts giaat haeinafter.
stoi chionetric equivalent of a

Human adenosine A, receptor

The human adenosine A; receptor was recombinantly expressed in chinese hamster
ovary (CHO) cells using the semliki forest virus expression system. Cells were harvested,
washed twice by centrifugation, homogenised and again washed by centrifugation. The
[*H]-DPCPX (([propyl-"H]8-cyclopentyl-1,3-dipropyxanthine); 0.6 nM) binding assay
was carried out in 96-well plates in the presence of (per well) approximately 2.5 ug of
membrane protein, 0.5 mg of Ysi-poly-l-lysine SPA beads and 0.1 U adenosine
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pot assi um car bonate, sodi um 20 bi carbonate, anmoni a,
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pharmaceutically usable addition salts possess

val uabl e pharmacol ogi cal proper24es. Specifically, it

has been found that the conpounds of the present
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| FARRMSHCR s R AR et bRestiter 75 Ron-speciic

Shz:lndmlgIWaaﬂBIﬁlIEda[sm'g}anthlh&:ﬁme_ajonﬁlem@(lﬁcmihml Gbm@ounds were
%:tgfg atald’]cl% «%ﬂt{lﬁgﬁs fdhy ?(l ;;;,]M tc(’L?gNP éﬂuss g]? re con cted in duplicate
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preespéorcaandof higlp eqleqmrity yoward the A; and Az receptor. The hA,4 pKi of the present
compounds is in the range of 7.19 — 8.51. The preferred compounds show a hA,4 pKi >
8.00.

Example No. hA, hA,4 Selectivity
1 5.75 8.38 420
3 5.72 8.30 384
4 5.24 7.95 512
5 5.20 7.89 489
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The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the

5 form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
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and the pharmaceutically acceptable salts of the
compounds of fornula I can be u&ed as medi canents,
gﬁg? in the form of_pharnmaceutical preparations. The

IN9B 0 ?%B?ﬂsb%népiéb TR taten B, haweverstler bsckffected rectally, e.g.

anghé formeo Guppssitohies, ?alfeﬂfdi’fﬁll%ff e.kahlgt ﬁ)rnlc(‘}fqﬁj@&x&%lllﬂo?m
dragees, hard and soft gel atine capsul es, sol utions,

WO 200 @2828vhds BﬁfolPﬁﬁlaHF%Zﬁ 04/pBddedsed w@mﬂ}fahﬁﬂ&uﬁhﬂy 1nert
#gg%P& ons. The adn1nH%trat|on can,. however, al so
e

T BEYHY 1Ay Loy, the ppdugion g Ph%masm&grﬁmraws Lactose,

pane staethadd demvetngas thefedfivalcf @eamcakids b &6 5d1QANS %@ﬁk&aﬁ be used,
rocessed with

d
R e R e it P bt Dnen Fellesp hrgganied beirleretiae
faapsdlése SpitabdeiCiriiens faf soﬂ:fgalaﬂﬁéi @dﬁshl%@ﬁrepfof E)Se{ni%l? %getable oils, waxes,
i
Lf?téasreff&"s%g 8%8 i}ﬂ“ﬁﬁt@ Y§21 ’fg‘h{ak% EP@PFIP 8¢ e thapatuesend the active

fsnbstﬁﬂ&rmi eyrias aﬁd,l hbw@@f ﬁisﬁzﬂhjl re@iirdBiRItBE Sase 6PRIEL atine capsules.
capsul es, Suitable

dra ee har atine
a%?‘iﬂgff Farriegy o8 0 Se}éﬁs@f}f d %YF%PS Forioesample, water,
Vgﬁlgﬁﬂ@ lglye e%l |V$getélbﬂé(@1$ and fh@lhﬁe %%bt%gﬁriegs tﬁ!ﬂ guﬁﬂo?ﬁ!dt)ﬁ’es are, for
0 ke on the nature of the
SOl el ol endenth el hreoaar wmitispid ev iauid palypls and the like.

reqU|red in the case of soft gelatine capsules. 10

Sui t a[ﬂieq)haamfbi:@ltﬁalfmépatritﬁm@ e whdreo¥er ddon$h Fﬁfés@rr\l'&tl@@ Solubilizers,
or

s are xanpl wat er ol oIs ycer ol
PR Beline el aRiifis veienerblcolaranip (pvgrapgy sts for varying
sitippembtiopicssurabRffefspimasienadieh® or RatigkidhntorHag Eﬁ’f@ﬁl?&jcontam still
waxes liquid or liquid polyols and

ﬁﬁbﬂﬁﬁﬁgpaﬁﬁalﬁﬂép %g%%W8§F preparations can,

nor eover, contain preservatives, solubilizers,

st abi Mbdleﬁmenmebﬁthﬁglgaeg@ﬂﬁp‘ounelrﬂﬂfﬁxin’ﬁ\.ill@|I ora Eﬂ&ﬂia@é\ﬁc[c&ﬂy
col aor

O LA BB e YR T R
antéraondant s prJd&ﬁS}foﬁﬁﬂquJrS&hcﬁl@ﬁI whithgbin |r1sesQirh1%ing one or more
tcgyﬁ%p(ﬂpuﬁlﬁt f %l %%%ﬁZob ldﬁl&?lg?p%tﬁ% A ll?fgsgepgai e acrl.?acidsmon salts and, if
plesiredy 00y bt efrt ther therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

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

for the production of corresponding medicaments.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or

prevention of certain depressive disorders, neuroprotection and Parkinson’s disease.



acceptable salt thereof and a therapeutically inert
carrier are also an object of the present invention,
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bringi ng one or nore 20 conpounds of fornula I and/or

phar maceutically acceptable acti® addition salts and,

if desired, one or nore other therapeutically

val uabreosagssieavesswithinovide bmite b will, of dorimsd, diaveaibibendjusted to

f . Wi e [ ' i nert . .

B S T PaL ORE TS LRl ol Bffistration the

ofospgsyfupdulfs can Vel fromgbewtd).¢1 mphaabmat 6000 waldey day of a compound
It i r el :

AR BB o LR AR nds e BB Bl acceptable

riabidpareet. The deglirdosagamaichd admipisteset s sisglétiodemir iedivaled doses and,

GihS8aRRn, FRMPPIS AR ittan s B8 e NAMIORT BIQEE 'u?xﬂ

schi zophreni a, anxiety, parn, respiration defi

depression, asthma, allergic responses, hypoxia

i schaeni a, sei zure and.aoiehsermeiation (et Vs

conpounds of the present invention may be useful as

SREA In¥RSlienfUSC| € relaxants,g%ﬂk&m§ychotics,

antrepiTeptics, anticonvul sants and cardi aprotective

agents and 30 for the productiSdRgof c@Pmegpond@ meg 500 mg

nmedi canents. The nost preferred indications in

agcordanpsuid bhfot@lar esent i nyventionoare thogg 500
whi ch include disorders of the central nervous system

for haskase dnpfdrops EdiGrent or 12%r eventli%n of cetdain 150
depr esgipgersdpsor ders, neuroprgf ection gnd Parkigison's 3
di sease. WD 2005/ 028484 PCT/ EP2004/ 010179 -27 The
dbsagdicaaystalipe wellplose wi de 13tits andOwill, o0 150
COUI SPqol@NEn RaPge adj usted to the individual § 1
require%ents in each particular case. In the case of
oral B nistration the dos3@fe for addlts cakdlary 831
fromabout 0.01 ng to about 1000 ng per day of a

CRRRREPGrinePreggtal formula | or of the corresponding
anount of a pharnaceutically acceptable 5 salt

t hereof . The daily dosage y be_adm nistered as
shngl Migieas br2, i3r@néi4\ﬁing§63fg§3§%§m§rﬂﬂ{“ﬁefiﬁv%di tion, the

upperpwmetgr&ﬁmesaaltg@:@e exceeded when this is found to
be indi‘cated. Tabl et Formulation (Wt G anul ation)

| 3-em Yasg theciranilenigrough) saitable mibing guipoeny500 ny 101.
Conponadiseh, 5 SidMbeiol B2l ARRAL; ZombAGE 65 € seibYdsRUS
DIG12510530150 3. Sta- Rx 150066630° 4. M crocrystal | ine

Cel | ul 0se303030150 5. Nﬁgnesl%p18t %ratellll
apsule formulation

Item Ingredients mg/capsule
5mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2. Hpydrous Lactose 159 123 148 ---
3.  Corn Starch 25 35 40 70
4, Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600



15Tot al 167167167831 Manufacturing Procedure 1.M x
itenms 1, 2, 3 and 4 and granulate with purified water.
wa.20rsy02848¢ gr anul es at 50C. 3. Pass the granul eecrreongoi0179
suitable mlling equi pment. 204. Add item5 and m x for
three mnutes; conpress on a sWdt-abl e press. Capsul e
FrmJ ati .on Item I ngredients ng/capsule 5 ng 25 ngl00
piempaciyring Prosediand of fornmula | 525100500 252.
Hydr ous Lact ose 159123148--- 3. Corn Starch 25354070
4. Talik i&Qd51028d 3 .in YRGMIE #iRePEGH0ahRIuLL25 Tot al
00200 00600 WO 2005/ 028484 -28 Manufact uring
iEems 4 apdS PI%‘E%XfPﬁZm&HEFSS in a suitable mxer
f3or mmt@ug\g&ble& sidd items 4 and 5 and mx for 3
mnutes. 3. Fill |nto a suitable capsule.
PCT/ EP2004/ 010179 WD 2005/ 028484 PCT/ EP2004/ 010179
-29 EXAMPLES The foll owi ng preparati on and exanpl es
illustrate the invention but are not intended to
limt its scope. Exanple 1 5
4- Fl uor o- N- ( 7- met hoxy- 4- nor phol i n-4-yl -t hi azol o
[5,4-c]pyridin-2-yl)-benzam de a)
2- Mor phol i n-4-yl -pyridin-4-ylamne A stirred mxture
of 45.8 g (356 Mol ) 4-am no-2-chloropyridine in 124
m




nmor phol i ne was heated at 200 C for 30 mn in a
m crowave oven. The resulting yellow solution was

wohers/eesled to room t enper at ure wher eupon cry8CaIEP2004/010179
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appeared. 400 ml 10 ether was then added and the
suspension stirred for 10 m nut#&s- before being
filtered. The filter cake was washed wth ether and
dried to afford 92.9 g of CEXAMELESne material (87 %
yi el d of desi red product) which 1H NWR anal ysi s

r'ENefulllethind drSh Bkaidpl XilBrstrate the invention but are not intended to
gslsln pyridin-4-ylamne and 40 wt %
m)]ipgtﬂ ISFRE: Th| s material was used in the next step

wi t hout any further purification. ESS-M5S me (%: 180
(MrH, 100). 15 b) - Example 1
5-1o0do- 2- norphol i n-4-yl -pyridin-4-ylamne To a stirred

SQJFMerIN- 7. n%%h(f%yg}pyr | %hmﬁ)h-y 8210 []%’Zp é)ggﬁgﬁ-z-&r})é%ﬁng?mide

2- mor phol'i'n-4 am ne

d was added 76.5 g (932 mml ) sodi um

lin-dys ppidined-xlamiac t hen cooled to 15 Cin an

i ce- bath Asol ution of 50.4 g (311 nmmol) i odine
monocAlstrred enikinr 26A5E ¢ @56 @iabl) deahing-Rehldromsididedn 124 ml

a%%_p;ghoq{n% R ﬁeatg‘c{ at%gg Q%Z f(%'oﬁ)ls 'ijrgr]l %&%Q?ctr?w%v% rvg]ﬁ Cjt}i,?grgsulting yellow
aghduti¢rowas th/axs cwxdtdoﬂoerpem Ehperasaretihsneuportoayselvepetied 00 ml
SEthExr ﬁ?s het ad’adefdléﬁﬁtﬂﬁé' sugg ed¥ldh Pefe6r RPRfite d%'ﬁgr% %eﬁgtﬁ‘i’tered The

wat er re was concentrate n vac

a laertq%k,e vesvehed wihether ppadeedde aldewd A4 et dystalipematesial (87 %
( elwof@egreaqirua@&p«dhﬂah MAeNMR d}iapfglu @@ﬁé&le@ @cﬂtdiﬁimse 60 wt % 2-

roxi.de, s s .add unt |
R DR B e RS ot BRY. TR g wsed in
cthesteat Semrtbom@hulyé\mm ;imy1ﬁf:atidrr 26iM8 ni/e (W f BOdMHETY 190).
(18 % 5- iodo-2-norpholin-4-yl-pyridin-4-ylamne as a
: nther liquid phases
Hase dried over sodi um
sul fate and concentrated in vacuo. The residue wa

t ri t ulaesHITER s@pher obReB & K Lrmamgh 60 g % WélfYéﬁsmorphohn ~4-yl-
ﬂlﬁﬁt@ﬂamné‘ mlltm@hﬂ nciapac@ﬁaﬁ adidl was a&aeu%rs g1(7932 ngmbﬁ Qodium

of 5- no di n | am,n
ag;:ézf £ EJW& @ngeia}rp wﬁg,t 8|cpale}fﬁ£§/{${qng} ices )6 ﬁ’o 1on o?%O 4¢g(311
Cﬁﬂﬁdm ioditetlohochi@tdeaina0d nil fgaciabsdetiu ec1d\mﬂs thnmradﬁleda drdpise at a
a%g' c%r}égtqg Pe%f@@nhyen&]e JtuIJe/ %61&%8 3P #4-95 8! A RGP the addition
5wnas d@ngleWDTm]@laq:tmmmwtuwas dhen-stirsed£py mfurther 30 pain befgre being
CpYate@lontd Roodehl hrer. YRRMMLL Swad B ARHAALS, PEASS he Rsidue
e Initial aqueous extraction wa o, stand for 2
da%ltwnéd Eﬁb’éﬁl %‘Hﬁqﬂé}ﬂ acuipbhit @tﬁs saﬁtﬁégeé ingst Bl agugripsgodium
ch dh@&idggzljﬁﬁoﬁ W%E ﬁ@dddﬁﬁhftil ﬂ%eﬁi qedih a!/éQv "8284e3dupon some
urt he o
Dot BeBEROT T Bl %jz‘;‘ B oo dp P18 ) 5
C [qc’&i—hhhorphohrsé#yil-@yyﬁﬁ—é@lardmf_z {9 yella0Gryshatlibie sblid) Thexpother liquid
S@N%tep%'sgﬁﬂ&reg B%4 lc}{é'ol}gélrlig gﬁisg iRed o¥dr3BEfE sulfate and concentrated
in vacuo. The residue was triturated in ether and the resulting crystals collected by
filtration to afford a further 47.2 g (50 %) of 5-iodo-2-morpholin-4-yl-pyridin-4-ylamine

as a yellow crystalline solid. The mother liquor was concentrated in vacuo and the residue

was purified by flash chromatography (1/1-1/2 heptane/ethyl acetate) to afford a further
9.4 g (10 %) 5-iodo-2-morpholin-4-yl-pyridin-4-ylamine as a yellow crystalline solid.
Meanwhile, the aqueous phase from the initial aqueous extraction was left to stand for 2

days whereupon crystals deposited. These crystals were collected by filtration to afford a



A stirred suspension of 81.4 g (267 mol)
5-i0do-2-norpholin-4-yl-pyridin-4 5 ylamne, 4.06 g
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1, 10- phenanthroline and 174 g (533 mml) cesium
carbonate in 600 M nethanol wa%0 heated at 130 C for
30 .mp_in_a mcrowave oven. The resulting m xture was
tﬁ‘é‘i]i‘eE 83158 % b1 ulont Trarpkelin-4rid-pydin-¢ivlanene os 2 flow crystalline
fdolitir B2/ vege GONGEAINVALE100). vacuo and the residue
purified by flash chromatography (1/7
th %O/dl hlogr ! .1.0 /f}fforid 27.7 g (50 %

n-4-ylam ne as a
dark brown crystalline solid. ES-Ms me (%: 210
( M+H+) stiged susgignsion of 81.4 g (267 mmol) 5-iodo-2-morpholin-4-yl-pyridin-4-
Iy8anz0Y bs 310 D3 MREOO XY k4 LS o4 fthrol;
t);}i ou7r ea Tg(a st i r[Zd %%fg?lfognwélf' BZ%(?%B{%% 1M%n)‘lnthmhne
RV CAEEE] mﬁa?lé ReSTU sarbpnatg i 590 yal methanghivessheated20930 °C for 30

NinirBited ieowas el etheGeaPihS@idBrSvdd thénldplddBlibom temperature
roomtenperature. Th

be I i sat hj ocyanat e, at ]
s i e R RO Reatr 4T YpupIPad CFoRegne PHfiged by flash
bebfrome tdged py (d:/ﬂaheiuartcd/didxbmohmmerf eptaldfiorand.7paB0 e6) 5-methoxy-2-
Ay € . Stir or 5 mp. T .
?%éﬁf}ibﬁ)iﬁ o 21 g\legrgéneca% Iald(raélc 29 “glycr}lslt?lﬁ?%i()lﬁgh?S'Ms m/e (%): 210
W%h hexane and dried to afford 32.5 g (66 %
1- benzoyl - 3- (5- met hoxy- 2- nor phol i n-4-yl -pyridi n-4- yl)

- )i B R -85 5an&hOWN2 Ghophakih408-Seldif4 SR € (99
373 (M+HF, 100). 20 e)

TN EYC T,
tilansog i B05Laeeiohoxys Adwidatipiise 1o 81 iy

. a
AL 8 o A SN o AR o
5min heferedieing apetedyip aomn sohperaome amdipstred phteyt09ont hiexameand

f @fred Br 8 iROrife re&ﬂt@n%iry&@l@ R Ekadd Bit tREHL O h B e Wi hexane

was, t hen adde 25 an e reaction m Xxture ) L
O R A 325 86600 Frhent 9 i rompdhoy T Parehobi-4-yl-pyridin-i-
27)-dhiogicd @t a bicwrdihasltindsShil. 8SMM% ndR (%): 373 (M+H, 100).

(5- met hoxy- 2- nor phol i n-4-yl -pyridin-4-yl) -thiourea as

s Mt B IR AL i3l oS e (90 269

7- Met hoxy- 4- nmor phol i n-4-yl -t hi azol o[ 5, 4-cl pyri di n- 2-yl

am neldestirred saletéan efifsiemeliSermafol B1-benapyl-3%5methoky)-2-morpholin-
St el ooty e e
diopt egééqpvsse Hﬁqmi(fs%ﬁ wnqlp &4 M sodipm myidyaty wittion and
agtirfing %rﬁtix%\de&@d)ﬂﬂf h @ttnGhd . dg&hl @orﬁ?ﬁt@ézteﬁtﬂﬂi(r?%ﬁlbﬁé E‘cﬁ?l was then added
cont inued..for .a further mn. 7. .
PR R e R ERIr O ity TR aRiEaris SOk i 25 il ether
stoiaffoedi 3 5d1g (84 Y (5-maeth3€y- PAnmorphokieftdspyridihe 4yl xthieea as a light
VG waekelh cQRe) SRRASA F6T): BB A4 P10HA2 - 31

To a stirred suspension of 3.51 g (13.1 mmol) (5-methoxy-2-morpholin-4-yl-
pyridin-4-yl)-thiourea in 75 ml ethyl acetate heated to reflux was added dropwise over 5
min 4.59 ml (26.2 mmol) hydrobromic acid (5.7 M solution in acetic acid) and stirring
continued for a further 15 min. 1.12 ml (15.7 mmol) DMSO was then added dropwise

and the reaction mixture stirred for a further 30 min at reflux. The mixture was then
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cooled to roomtenperature and partitioned between
tetrahydrofuran and saturated brine. 5 N sodium

woyorsgirs4ge sol uti on was added until the aqueouBCPERS®4/010179

was pH 14, then 10 % aq. citric acid solution was

added until the aqueous phase -#s pH 6. The mxture

was, stirred for 20 mn and then the phases were

SepisA 0 sepm RTePHRanIRd pirtitond] hetwedalr teeahyalrefuraodid saturated

E’dﬂrfeaﬂ') R Rk a e@Bﬁlﬁog Qvfy SEM- nggfiltlﬂ qu%te&?sr})h%se x}vahsepH 14,

in . et e f orde
?(ﬁg BaA: FHHRP 6‘13}1?101&“’% addgd é}zlg 3queqdis phasedias 2l 6. The

yhlatmre evagstied fof 20 whth taad eharsthabhiRewsR! skhrafed MR SF$hic phase

r@ﬁd&s?g‘f%@sﬁ%fﬁg% fﬁ%ﬁﬁbﬁ%ﬁwﬂw LRituatpR pEthe residue in
syhrer dfforded R123- g 2anT-trectHaxyed- atdrplhiath-¢ ol -iibalo [64- cﬂ@yﬂ@m 2-

(e TR Ao bl i 2 RE S, 1
N-n%hhylnorzhollne and Stk[rlni contlnueq at 30 C for

i 44 ] idin-2tyl)-benzamide
t hi azol o[ 5, 4- c] pyri di n- 2- ylan1ne was then added and

stir fﬁd’tgstﬁfﬂaltslohiiﬁﬁ A9 38y 5‘6@{11114»@ 4-Auorbi8enz68RGEIIAN 4 ml THF were

T R R

@Umngcmhrtmneéam FEeCGefoa Adh. ZDHMYEO.2B atad]) |7mn\1ﬁ1©m4 Iﬁbqﬁlbhn ~4-yl-

Jtﬁla%lbgj‘ﬂﬁ%ﬂﬂw amggvaegl%g%ggédﬂgp& 53{31@21 i S8 BYoc for 48

tritur n etner a
The seastion puixtiyee Wesdpen prasitiohed bﬁw4erytetmhy pBired sndisagirated

RitinedTRe &g}dn): hPREFASHL&] &Rr ?od‘i@ﬂntsﬁlfgﬂ'eﬁﬁa %Bﬁéeﬂ%a‘é@lzﬁ facuo. Flash
an, anal ogous manner-

%ﬁmamg&qtgﬁﬁéﬁgte/@% ig lgwg(gby tnturatlongm ether afforded 62 mg
NI-S«‘@ %)mﬂﬂmmoyNéKWmEthbﬂ)P Hmdrphblit -@z@lagolo|5,4-c]pyridin-2- l)

aé‘%@ﬁE%‘%’y% W Gibieing ”laﬂa%ﬂﬁst@?@%e%‘@éﬁg woon

7 met hoxy- 4- mor phol i n- 4-yl -t hi azol o[ 5, 4- c] pyri di n- 2-yl
ani ndn aESnNBgeeniger tgFd weebkinedt00) . Exanpl e 3 25
4- Met hoxy- N- ( 7- met hoxy- 4- nor phol i n-4-yl -t hi azol o[ 5, 4-c
] pyridin-2-yl)-benzam de Frpgm 1g§thoxyben20|c aci d,
HATU and N-nethylnnrphollne in then. treatnent

%‘ﬁg’@‘ﬂ‘i}k9’9’44‘%‘?‘@?}811?#:%-%}1&??11% [%a%6) Pa[fié,irnz-a%wzaﬁn.iflez- yl
amne. ES-M5 nle (%: 401 (MtH+, 100). Exanple 4 30
N- ( 7-Bvetnitexyeid aoidy BAGU anddNyrhethjlirarphalir, id TEJH yirendidatBent with

Akt El B sh SR, LAl TS 96 WA AR08 88 f5-MS mye (9%): 371

(M+HT, 100).
Example 3
4-Methoxy-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-yl)-benzamide

From 4-methoxybenzoic acid, HATU and N-methylmorpholine in THF, then-
treatment with 7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-ylamine. ES-MS
m/e (%): 401 (M+H", 100).

Example 4

N-(7-Methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-yl)-2-methyl-
isonicotinamide



- 32 PCT/ EP2004/ 010179 From 2-net hyl -i soni cotinic acid
hydr ochl ori de, HATU and N-net hyl norpholine in THF,

woOheaos/gat ment with PCT/EP2004/010179
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7- met hoxy- 4- nor phol i n-4-yl -t hi azol o[ 5, 4-c] pyri di n- 2-

ylamne. ES-M5 mle (% : 386 (Mtk¥; 100). Exanple 5 5

2- Met hoxy- N o

( 7- mekeexy-acthdriptraratinidacid hydroddotiof, 5T ATG lapyt IN-gietiy@myprpholine
| - THB,QRES QEAtHRAL G st oA CREd, B %5 8% S ridin-2-
hydcochl o, de, WTUh%%%fyngtlﬂgfﬁr?ngh%ﬂ %‘éazf’irﬁ’ﬁ’%rfl,]?y“dm 2

t AER S AYe (o786 (Mestth 004~ mor phol i n- 4- yI -

thiazol o[ 5,4-c]pyridin-2-ylanine. ES-Ms me (% : 402

(MrH+, 100). 10 Exanple 6 3Ekhmipled N-

(7- met hoxy- 4- nor phol i n-4-yl -t hiazol o [5, 4-c]

' i 3 { ¢ acid.
R i et T A SRR e
wisemcatinaspidexy - 4- nor phol i n- 4-yl -t hi azol o [5, 4-c]
pyridin-2-ylamne. ES-M5 nfe (%: 389 (M+H+, 100). 15

Exanprem/2-gnddoxymibbtinic acid h%r(%]r.ochloride, HATU and N-
0

(7- t hoxy-. 4- olin-4-yl-thiazolo [ 5,4-c )

sor B e ine SoFR Sher estfrent b funAeyb driseirbokini-
I—tAil’dﬁo]@nhﬁMsH peidiyl2apaphel B89 m/d96): 40Dem+H T, eab)rent

W t

7- met hoxy- 4- nor phol i n- 4-yl - thi azpl o[ 5, 4- c] pyri di n- 2-yl
amne. ES-M5 nmle (%9: 401 %%IEI@,%@OO). 20 Exanple 8

3, 4- D met hoxy-N- ( 7- met hoxy- 4- nor phol i n-4-yl -thi azol o
[3-Elugre-N-(%; piedrqxyaA-goypholinefryhhiakol¢i6 dne | pyridin-2-yl)-benzamide
3, 4- di met hoxybenzoi ¢ aci d, HATU and N- net hyl nor phol i ne

i7n T?Eorri ﬁgﬁordbreﬁﬁlﬁm% H&ﬂl\T? and N—]methylmgrpholine in THE, then

- oxy-4znorphol in-4-yl -t hi azpl] o - o .
SR S 7 R Re-wen ol it abioaglo 5 ez vimope. B5-Ms
Enén(h)e 380 BdnEb], 108] di oxol e- 5- car boxylic acid

(7- met hoxy- 4- nor phol i n-4-yl -thiazol o[5,4- ¢ ] pyridin-

2-yl) -am de WD 2005/ 028484E§>§I£1I§F7>.2004/ 010179 -33

3-Methoxy-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-yl)-benzamide

From 3-methoxybenzoic acid, HATU and N-methylmorpholine in THF, then
treatment with 7-methoxy-4-morpholin-4-yl-thiazolo(5,4-c]pyridin-2-ylamine. ES-MS
m/e (%): 401 (M+H", 100).

Example 8

3,4-Dimethoxy-N-(7-methoxy-4-morpholin-4-yl-thiazolo| 5,4-c] pyridin-2-yl)-
benzamide

From 3,4-dimethoxybenzoic acid, HATU and N-methylmorpholine in THF, then
treatment with 7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-ylamine. ES-MS$
m/e (%): 431 (M+H", 100).

Example 9

Benzo[1,3]dioxole-5-carboxylic acid (7 -methoxy-4-morpholin-4-yl-thiazolo[5,4-
c]pyridin-2-yl)-amide



From pi peronylic acid, HATU and N net hyl norpholine in
THF, then treatnent wth

W@-2005100808y - 4- mor phol i n- 4-yl -t hi azol o[ 5, 4- c] pyr PATmEP20044010179
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amne. ES-Ms me (%: 415 (MtH+, 100). Exanple 10 5

3- Met hoxy- N- ( 7- met hoxy- 4- nor phdi3i-n- 4-yl -t hi azol o[ 5, 4- ¢

] pyridin-2-yl)-4-nmethyl - benzam de From

3- netﬂﬁgmlp,erngylmﬂcgb 2ol ¢ and Nemetiirubrphdline in THF, then treatment

NVlE?? dr “vit SHAS 5 - 04).
Qgﬁ(é’c %%’i# A %01?%4?1'“%?1&12({}'?@52110 ]3’9?3%?%5%#1}1@ ES-MS m/e (%):

p43}|5 rHZ’- Phni ne. ES. MG nf e (% : 415 (MeH +, 100) .

10 Exanple 11 N (7-Methoxy-4-norpholin-4-yl-thiazolo

[5,4-c]pyridin-2-yl)-2-(tetExahyplly o pyr an- 4-

yl)-acetam de Fromtetrahydropyran-4-yl-acetic acid,

wm N (?%QMJ)QP ﬁ-'?xl?oquhgﬁn-zl-yl Hfrolo H}f—g]pt 1n—geyT)t -4-methyl-

Hengarhisiey - 4- nor phol i n- 4-yl -t hi azol o[ 5, 4- ¢] pyri di n- 2-yl
amne. ES- 15 Ms me (% 393 (M+H +, 100). Exanple 12

{\I' (7- %ﬁmfﬁgfw Hbﬁg%ly hmg:}'g}?@' &d N —methylmorphohne in THEF,
e EBYnl B AR RGP ot CheTidin-Prptamine. ES-
tMém/bl(%aiLer(M+I\iW,t 100).

7- met hoxy- 4- nor phol i n-4-yl -t hi azol o[ 5, 4-c] pyri di n- 2-yl
amne. ESSMs nme (%: 20 H&I}éll'r , 100). Exanple 13
2- Met hoxy- N (7- et hoxy- 4- ior phol 1'n-4-yl -thi azol o
[5,4-c] pyridin- Zﬁ%ﬂ) acet am de From nmet hoxyacetic

i (M ethaiy-4meorrbabie HyTlibiagele | 5,46l nyridingg-yl} Brdtetrahydro-pyran-4-
fﬁ@ée@ﬂfdew th
met hoxy- 4- mor phol i n- 4-yl -t hi azol o[ 5, 4- c] pyri di n- 2-y|

am n %BE&EW Y(d%O%?'lh (%(Xﬁa&e 339@ g}rﬁj &r]fg 8) mﬁﬁf%‘gfﬁxoﬁne in THF,

[tﬁelzﬂtreétn@yxt Wﬁhﬁ~ﬂte§ﬂo)cy 4pihofphotian-pethWo)0.8/QRa4B4-2-ylamine. ES-

}_ﬁ ?599]{-{9%]@#7 Fr_om 3- met hoxypr opi oni ¢ aci d,

nbrp oline in THF, then treatnent
vvlth7methoxy4rmrpholin yI-thlazoIo[ 5, 4-c]
pyridin-2-yl amine. ES-Ms  Example 12

N-(7-Methoxy-4-morpholin-4-yl-thiazolo|5,4-c]pyridin-2-yl)-2-phenyl-acetamide

From phenylacetic acid, HATU and N-methylmorpholine in THF, then treatment
with 7-methoxy-4-morpholin-4-yl-thiazolo{5,4-c]pyridin-2-ylamine. ES-MS m/e (%):
385 (M+H", 100).

Example 13
2-Methoxy-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-yl)-acetamide

From methoxyacetic acid, HATU and N-methylmorpholine in THF, then
treatment with 7-methoxy-4-morpholin-4-yl-thiazolo[5,4~c]pyridin-2-ylamine. ES-MS
m/e (%): 339 (M+H", 100).

Example 14

3-Methoxy-N-(7-methoxy-4-morpholin-4-yl-thiazolo{5,4-c]pyridin-2-yl)-
propionamide



me (%: 353 (MtH+, 100). Exanple 15 5
2- Cycl ohexyl - N- (7- met hoxy- 4- nor phol i n-4-yl -t hi azol o

wp3R005/00843yr i di n- 2-yl ) -acet am de From cycl ohexyPpaTaPrrm4/010179
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acid, HATU and N-net hyl norpholine in THF, then

treatnment with 7-nethoxy-4-norpdol in-4-yl-thiazolo |

5, 4- pyridin-2-ylamne. ES-M5 me (%: 391 (M-H+,

100) . FrekbingrehorgPiqpieyie Red AR P rRdD oyt thdmeeplibline in THF, then

(treatmihonirh F-iethpieliforbhilin by ¢ 8l 25 ¥ RS-

I&_‘- (? '.gﬁ%&%oamggohexﬁa)necar E’Zﬁéﬁk‘ggg’é‘#&fﬂyﬁﬁwﬁé‘%ﬂx BS-MS
#e)iﬂ/ Aol P )'rn THF, then treatnent with

7- met hoxy- 4- nor phol i n-4-yl -t hiazol o [5, 4-c]

pyridin-2-ylam ne. ES-MS nisaniplg 15377 (M-H+, 100). 15

Exanple 17 N

(27-c§’abt18§;¥1\ﬂ(ﬂﬁfeg£&ki4ﬂm ilés‘ﬁolﬁ;t‘i- lz-ﬁli&[ollsoc[lg',ggé]W?g%ﬁ:a}getanﬁde

|')-isonicoti ham romisonicotinic a
N-nmet hyl norpholine . in THE then treatnment wth
7- rret%%ﬁy& ohgFASHS #id-HATYsnd Morasttislmorghsfing it RHE, (Hen
amgat@enteHiME iittho X4 -morphalif Miyitthiadf18)5,4-2pyEdaNPlyeinli8e. ES-MS
Zﬁlfe?’ %}(gggﬁ%+ @ib(gl n-1-yl)-N(7-methoxy-4-norpholin-4
-y q ¥ ?]é,’ =Cl pyridin-2- yl)-isonicotinamde a)
2- Brono- N- ( 7- met hoxy- 4- nor phol i n-4-yl -t hi azol o
15, 4-cl pyri di n-2-yl ) - i soni cliiample &6 de 25 To a stirred
solution of 455 ng (2.25 nmol) 2-brono-isonicotinic

Iy . g
o RO P b ol Y o s N yricin-2-y)
AMdLi ng continued at 50 C for 16 h. 200 ng (0. 75
nmol ) 7-
met h Cﬁﬁbfrﬂeyﬁ]@hﬁmledéﬂb ébayﬂtik atillj HATIUO G, N-_'Iﬁétﬁylfﬂdﬂb]gbl&reﬁltl dmHF, then
ine. was, then adde n tirri cont ed at,. .or
D R B B oo R e By v e, 55 b
viabu®h): 307 B¥adh', ¢6@)onmat ogr aphy
(et hanol / di chl oronet hane) afforded 208 ng (62 %
2-brom WO 2005/ 028484 - 35 f}gﬂlﬁg’gﬁ)M/ 010179 N-
(7- met hoxy- 4- nor phol i n-4-yl -thiazolo [ 5, 4-c]

ridin-2-yl)-isonjcotinamde as
pIYT—(7$’Iethoxy)r/-42morp oiin—4—yl—tggllzolo[5,4—c?pyridin—2—yl)-isonicotinamide

From isonicotinic acid, HATU and N-methylmorpholine in THF, then treatment
with 7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-ylamine. ES-MS m/e (%):
372 (M+H", 100).

Example 18

2-(3-Hydroxy-azetidin-1-y1)-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-

yl)-isonicotinamide

a) _ 2-Bromo-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-clpyridin-2-yl)-isonicotin-

amide

To a stirred solution of 455 mg (2.25 mmol) 2-bromo-isonicotinic acid in 8 ml
THE were added 914 mg (2.40 mmol) HATU and 0.50 ml (4.51 mmol) N-
methylmorpholine and stirring continued at 50 °C for 16 h. 200 mg (0.75 mmol) 7-
methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-ylamine was then added and
stirring continued at 60 °C for 4 h. The reaction mixture was then concentrated i1 vacuo. .
Flash chromatography (methanol/dichloromethane) afforded 208 mg (62 %) 2-bromo-



yellow crystalline solid. ESSM5S me (%: 452
(M $1Br} +H+, 95), 450 (M 79Br}+H+, 100). b)

wa-2(B/olgudn oxy- azeti din-1-yl)-N(7-met hoxy- 4- noppinaProv4410179
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-yl -thiazol 0l5 4- cl pyridin-2-yl)-isonicotinamde 5 A
stirred suspension of 200 ng (93384 mmol)

2- by ono- N- ( 7- met hoxy-4- nor phol i n-4-yl -thiazol o[ 5, 4-c]

pYYr Zaingtimxyridymosheilio of-yindoidzd[ 5,48 Tpyriglif-2- @it isonizb)inamide as a
agdioWirfe il sdMIE Qe Q1d B8). {29 18986 LTI 1) 17

cesi umr?:’saréonsat eine®o lgs/é ﬁ)@)rr%t@ ﬁ%{ plg?}?g\(f%%h% | ?;BIHH > 100).
thick-walled gl ass pr

e tube fitted with ah;eflon

831215 My ) oAV a)

rti ti oned 10
bet ween et hyl acetate and brine. The organi c phase was
dried over,. [ | f an oncentrated i acyo.

Fl ash ofit %ta%%’%%#ﬁ%%&nﬁoﬁféﬁﬂ BROo ATERR DS eG4

f BRrRivediar-byl-thiszolalp 4tdlpyridin-2eyliésonadotionuiéde, 287 mg (¢.45 mmol)
%zeBain3s Y HF Y1984 Ll i\ 71%}(%%6 Ml ofy BRI XY b8 7ate in 6 ml N-methyl-

rmrF(go i n-4-vyl -thi azol o] i
POl !12-11}/P¥m s llecbals % ahese asbedittsdovieh e taflonghp Washeated at 150
st il’od 6 HEEShb/beadtien fl%&thre‘%é’s tﬁ%ﬂgquledl%%onﬂénip{éra@llﬁlre and partitioned
nal ogoys_.manner er e was obt.ai ped: agpl e 19
e Ry A it re 15 rERRE PERe 1o 8 OSBRI Pl and
- gdncedtivated Frovdcg. Hash plyirdmﬁtogﬁ}l)ly}} ométhzlaml/ﬁmm@?m[mna ]mlbwed by
- - - - -A-yl -t hi azo 4
2R e e BIOBEY o 00 bt ORI 9L, 2 By
Cﬁ’é‘r‘i/réi thizgekal p.drdpyridiarlodiionictinaBRlevs a brpen (Agptalline

%Yid_(mwtsm;tg)@),?;m $60). to Exanple 1 there were
obtai ned Exanple 20 4- (2-Nethoxy- et hoxy)- N

7- et hoxy- 4- nor phol i n: 4-yl -t hi azal o [5, 4-
R

4- ( 2- met hoxy- et hoxy) - benzoi ¢ aci d, HATU and
N- et hyl nor phol i ne in THF, Etdueplei®eat nent with
7- met hoxy- 4- nor phol i n-4-yl -t hi azol o[ 5, 4-c] pyri di n- 2-

Y3 gdn S5 Le ) A7 it L4 3hvridin-2-
s R DI Er A e ino Bl A AR B B Plbyridin-2
]ﬁgriﬁomq@nzawqe ni coti nam de WD 2005/ 028484

PCT/ EP2004/ 010179 -36 From 6- et hoxyni cotini c acid,

HATU @R 3=ttt NoOt pletoipel- inBrpHdtin-4-fethiazolo| 5,4-c]pyridin-2-yl)-
isonicotinamide with cesium carbonate and 3-methoxy-azetidine hydrochloride. ES-MS
m/e (%): 457 (M+H?", 100).

Analogously to Example 1 there were obtained
Example 20

4-(2-Methoxy-ethoxy)-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-yl)-
benzamide

From 4-(2-methoxy-ethoxy)-benzoic acid, HATU and N-methylmorpholine in
THF, then treatment with 7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-
ylamine. BS-MS m/e (%): 445 (M+H ¥, 100).

Example 21

6-Methoxy-N-(7 —methoxy—4-morpholin—4—yl-thiazolo[5,4-c]pyridin—Z—yl)—nicotinamide



treatnment with

7- met hoxy- 4- nor phol i n-4-yl -t hi azol o[ 5, 4-c] pyri di n- 2-yl
wanmsa2s4ss- M5 me (% : 402 (MrH+, 100). Anal ogouwadrgoo010179

Exanpl e 18 there was obtained 5 Exanple 22 N

(7- Met hoxy- 4- nor phol i n-4-yl -t hiz&ol o |

5,4-c]pyridin-2-yl)-2-norpholin-4-yl- isonicotinam de

Fr om From 6-methoxynicotinic acid, HATU and N-methylmorpholine in THF, then

2tr9ftﬂféﬁf Nhth 7= IH@&IB%M rﬁo{?ﬂ%ﬁg L4y t\nncphazgloﬁ an’lz okﬁl&—?;ﬁ%ﬂl n% ES-MS

- t
yrlf‘p% ﬂﬁzﬂz/feéi R0 Cg I(% 427 ( MrH+, H{o 100) .

Exanpl e 23 Nbrphollne 4-carboxylic acid
( 7- meAhdugoublyo ERhObles4hate vab bbralal 5. 4- ] pyri di n- 2-
yl)-am de a) (7-Methox)-4-norpholin-4
yl -thiazol o[ 5, 4-cl pyridi n-2:yl)-,carbam c acid phenyl
’ 15 ester To a stirred suspgﬁ%?%ﬂ 2? 500 ng (1.88 mmmol)
7- met hoxy- 4- nor phol i n- 4-
t Nt @24k djosy- 41-1@Pm}mh§r4w aiwzaln [ fé-clpndidin@eyl)i2-1hSrpdislin-4-y1-
NABhitoYdhdiene in 15 m  dichl oromet hane and 5 ni
tetrahydrofuran was added 0.28 m (2.25 nnDI) phenyl
chl or for te an irring continued at 50 C
The r & ORR% ? TS OB &%@H&S ﬂwép‘/ndm 2-y1)-
: fllsd)mb@tlilﬁnﬁldl eethtdedti@ctationd&GH @norphaliie. ERINIB®RY/@ Q9@ARiyY (M-+H",
10 ( ? acet at e/ heptane) afforded 535 ng 74 %
net hoxy- 4- nor phol i n- 4-yl -t hi azol o[ 5, 4-
c]pyrldln 2-yl)-carbam c acid phenyl ester as a white
solid. ESSM5S me (%: 387 (Faample2300). b)
Mor phol i ne- 4- car boxyl i ¢ acid
( Mo Bh1meYs-SarBBLARO 4 -2-
2-yl m de To gﬂgt :rlérlged %ﬁgfhtlj’?%’ %n&gf hﬁ %Méﬂms 42C?P yridin-2
'P?“ - met hoxy- 4- nor phol i n- 4-yl -
t hi azol o[ 5, 4-c] pyri din-2-yl)-carbam c acid phenyl
esit_ef7-Metloxm4-ticepiodihesyhdiieohiib, 42c] pyridihed-yiakysbaafiur atid phenyl
a&troon1tenperature was added 0.16 m (1.88 nmol)
wnrphollne and stirring continued at 50 C for 16 h.
The reaction m xture was then concentrated in 30 )
vacuoTo Ristirrhd ersporsiarogr A e (leddmpmalztetesiveprampholin-4-yl-
fﬂiliz%vzﬁg 4ba1 M&hlﬁ f!&fn And AR (5.6 T ALH BT (5341

e- 4-ca I,c_acid
1655;{%9 Ypane prst pABEstril delfu%%e@ﬁ@%&%aﬂ (2.25 mmol) phenyl
P@I[é@?&@@ﬁé @dddt#9ing cSrftinued at 50 °C for 3 h. The reaction mixture was then

20 filtered and the filtrate concentrated in vacuo. Flash chromatography (ethyl
acetate/heptane) afforded 535 mg 74 %) (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-
cJpyridin-2-yl)-carbamic acid phenyl ester as a white solid. ES-MS m/e (%): 387 (M+H",
100).

15

b) Morpholine-4-carboxylic acid (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-
25  2-yD-amide

To a stirred solution of 145 mg (0.38 mmol) (7-methoxy-4-morpholin-4-yl-
thiazolo[5,4-c]pyridin-2-yl)-carbamic acid phenyl ester in 6 ml dichloroethane and 2 ml
tetrahydrofuran at room temperature was added 0.16 ml (1.88 mmol) morpholine and
stirring continued at 50 °C for 16 h. The reaction mixture was then concentrated in
30 vacuo. Flash chromatography (ethyl acetate/heptane) followed by trituration in ether
afforded 48 mg (34 %) morpholine-4-carboxylic acid (7-methoxy-4-morpholin-4-yl-



thiazol o[ 5,4-c]pyridin-2-yl)-am de as a white
crystalline solid. ESS-MsS nfe (%9: 380 (MH+, 100). In

wano@nagesgous manner there were obtai ned: ExarpraP2004/510179

10

1

19}

20

25

4- Hydr oxy- pi peri di ne- 1-carboxylic acid

(7- met hoxy- 4- nor phol i n- 4-yl -t hi3gazol o [5,4- c] pyridin-
2-yl) -am de From

(tHamib WV]'WMDT plybhimidd ay b white ametabins s4lid.[BSyMSdh/R-{%)y380
K%%%‘ c acid phenyl ester with

i ydroxypi peridi ne in dichl oroethane and
tetrahydrofuran ES-M5 me (9@ 394 (M+H+, 100). 10
ExanénénzsaﬂgHVdﬁﬁxvrﬂmWEWﬁVI ﬁﬂ@%?idine-l-carboxylic
acid (7-nmethoxy-4-norpholin-4-yl- thiazolo [5,4-c]
pyridin-2-yl)-am de From Example 24

(7- met hoxy- 4- nnrpholin 4- yI-thlazoIo

P il G1kelpoi T B PoRE b e PRy £ Bhdablors.e-

tchtyrahlydrxif amadf: ES- M5 15 me (9: 408 ( M+H+, 100).
Exanpl e 26
G s- Jﬁﬁl X 519%59:}' @Mﬁﬁ) B, 4)y13thfaz?lGP§ bg@«, ﬁf@ry@ﬁeirbﬁmc acid

4- yI-t r| di n- ur'ea From
pdteRiek it Arfeids WPPH?I 13f] 1DldFﬁh%{¥8Fté‘E’Se m%{eﬁmdapﬁu@ FS-MS
hﬁkqa@bgn;@dagﬁmoogo phenyl ester with

ci s-4- Met hyl am no- cyclohexanol i n di chl oroet hane and
tetrahydrofuran. ES-Ms m e 4 (MtH+, 100).

Exanpl e 27 Trans-|- (4-Hyd ohexyl) -3-

(7- met hoxy- 4- nor phol i n- 4- yI-thlazoIo [5,4- c]

Fﬁy}ﬂydrqu zlryie)hylxpmidgne_- Lrcarhozdicrcishi? -methoxy-4-morpholin-4-yl-
tgmgg% ﬁRﬁ@ﬁHLb&u& yl -thi azol o[ 5, 4-c] pyridin-2-y

car aC|d enyl ester with
trans- 4- thylan1no cycl ghex di c r eth
tetr %9@‘?@1‘@?%“’%@’% g- 4(3@‘?1 9@ Eﬂw Hreubahic acid

Pgetes kMYtht4O {iRridid-hel i &&ehlerccebhememad tMﬂhydrofuran. ES-MS
?%g%z’ﬁ 04/ 010179 -38 Exanpl e 28
B PN Wlcar boxyl i ¢ acid
(7-met hoxy- 4 nDrphoI|n 4-yl -t hi azol o[ 5, 4-
Example 26

Cis-1-(4-Hydroxy-cyclohexyl)-3-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-
2-yl)-1-methyl-urea

From (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-yl)-carbamic acid
phenyl ester with cis-4-Methylamino-cyclohexanol in dichloroethane and
tetrahydrofuran. ES-MS m/e (%): 422 (M+H", 100).

Example 27

Trans-1-(4-Hydroxy-cyclohexyl)-3-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-
c]pyridin-2-yl)-1-methyl-urea

From (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-yl)-carbamic acid
phenyl ester with trans-4-Methylamino-cyclohexanol in dichloroethane and
tetrahydrofuran. ES-MS m/e (%): 422 (M+H", 100).

Analogously to Example 1 there were obtained



c] pyridin-2-yl)-am de From
t et rahydr o- pyran-4-yl -carboxylic acid, HATU and

woORkostiobgdsmor phol ine in 5 THF, then treatnent RCTMEP2004/010179

10

15

20

25

30

7- met hoxy- 4- nor phol i n-4-yl -t hi azol o[ 5, 4-c] pyri di n-2
ylamne. ES-M5s me (% : 379 (Mg, 100). Exanple 29
N- ( 7- Met hoxy- 4- nor pholin-4-)rl-thiazolo
[5,4-c]pyridin-2-yl)-4-nor ghahiple 48 y| - benzam de 10
From 4- nor phol i n- 4-yl - benzoi c acid, HATU and

éﬂ%ﬁéﬂ ROl &{;11 ?MlcTHF x{% Q}g{ rﬁﬁgﬁ%-g-;{lg}nﬁz%lo% 4-
aqh’iﬁ“ adin I)Wﬁﬁfe (9 : 456 ( MtH+, 100) Exanpl e 30
N- (7- Met hoxy- 4- nor phol i n-4-yl -thi azol o [5, 4-c]

pyr i dirBrodetthbyddo Pat Rl -@arﬁo%?lrc asidl h@x‘T@ﬁﬁcﬂN fit@Mmorpholine in

N R het Wa?wrrg e LSt el B-<Ipyidin-2-

Mamhiaoﬂ&MSnW(%pBW{Mﬂi* ttbd)azol o[ 5, 4-c] pyri di n- 2-yl
amne. ES- M nme (%: 456 (MtH+, 100). Exanple 31 20

4-{
[(2 I\/Et hoxy- et hyl ) - net hyl - aEn?n‘arﬂn le 22t hyl }- N- ( 7- met hoxy-

pholin-4-yl- thiazolo ]
@ﬂ?d{lﬁhgxyyﬁ)m@mh@hm% tb)azolo’[s 4- c|pyridin-2-yl)-4-morpholin-4-yl-
I hhmigmet hyl - N- ( 7- met hoxy- 4- nor phol i n- 4-yl -t hi azol of
4-c]pyridin-2-yl)- benzam de To a stirred suspension

51

of 1 0.5 | ) . 7- met hoxy: 4- nor lin-4-yl- 25 .

t hi agfgpgpé)[—%\%pgﬁﬂm%-)h—&eﬂzozc %ui;m']é{}oaﬁﬁg? mergh)ﬁm)(l)rpho%ne in THEF,

1th2n diestntent odthtanettaixg-43motphidi -4ay]-thiemsio [6 angipyrédinreylamine. ES-
+ 69 mml ) N-ethyldiisopropyl an ne

Vﬁg‘;ﬁgs}%%@%ﬁﬁ 4- (chl or omet hyl ) benzoyl

chloride and stirring continued at 80 C for 2 h. The

reaction mxture was then chwmmedd room t enperature
and concentrated in vacuo. Flash chronatography

(et (hmeﬁﬁﬁff—@tﬁb%ﬂhﬁ%}l—ﬁﬁz@fo@@ - YSytidiB-20AY-3%horpholin-4-yl-

il']- chl or rret hyl

24 nnrphol|n 4-yl -thiazol o[ 5, 4-c] pyridin-2-yl)-
benzam de as a yellow solid. ES- MS me (%:421
( M 37EbhtInorphplin-419-beMB5 814, Hih T ULdd)N-mwEhylmorpholine in THF,

2804 QaR48% it - El%&@wzﬁgyr%&?g—yl thiazolo[5,4-c]pyridin-2-ylamine. ES-

MS m/e (%): 456 (M+H™, 100).
Example 31

4-{[(2-Methoxy-ethyl)-methyl-amino]-methyl}-N-(7-methoxy-4-morpholin-4-yl-
thiazolo|5,4-c]pyridin-2-yl)-benzamide

a) 4-Chloromethyl-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c|pyridin-2-yl)-

benzamide

To a stirred suspension of 150 mg (0.56 mmol) 7-methoxy-4-morpholin-4-yl-
thiazolo[5,4~c]pyridin-2-ylamine in 3 ml 1,2-dichloroethane and 3 ml THF at room
temperature were added 0.29 ml (1.69 mmol) N-ethyldiisopropylamine and 117 mg (0.62
mmol) 4-(chloromethyl)benzoyl chloride and stirring continued at 80 °C for 2 h. The
reaction mixture was then cooled to room temperature and concentrated in vacuo. Flash
chromatography (ethyl acetate/heptane) afforded 157 mg (67 %) 4-chloromethyl-N-(7-
methoxy-4-morpholin-4-yl-thiazolo(5,4-c] pyridin-2-yl)-benzamide as a yellow solid. ES-
MS m/e (%):421 (M{*Cl}+H", 35), 419 (M{*CI}+H", 100).



b) 4-{ [ (2-Methoxy-ethyl)-nethyl-am no

-met hyl } - N- ( 7- met hoxy- 4- nor phol i n-4- thiazolo 15,4-c
wWORoistisus2- vl ) - benzam de A sol ution of 60 ng (@CTAP2004/010179

nmol ) 4-chl oronet hyl - N- ( 7- met hoxy- 4- nor phol i n- 4-

yl -thi azol o[ 5, 4-c] pyridin-2-yl3p~-benzam de in 0.30 m

(2.70 mmol ) N-(2 5 net hoxyet hyl) net hyl am ne was

() t4r i EB M etipdxg e tht]) -hooing] taeiine)-atethydt - No(7 - dhethiip4- mbepholin-4-yl-

c hen oncentrated in vacuo. Flash
Hm&b 4-clpedh e chloronethane) follomed by
trituration in ether afforded 41 AQ [ .
( 2- et sdvjoree i mg ,ﬁ%ﬂﬁmm@}rﬂﬁb]oromﬁhmw\} 7Nrnethoxy-4 -morpholin-4-

(yY TRTREd1Op6YA-6] p?ﬁﬂﬁlh@lg! )b hz¥hide in 0. 30 rrnnl (é 7gsmxgol) N-(2-
4

i azol o
5 9@9@@% kn%tg}lﬁlamee@swétrﬁwwg atyeppm t %PG(IMBF#OT 10 gjin- The
| faa RidnanBh0g s tHerrioaterithedden Weee. Eibﬂmmed:atogt‘a;ﬁmpl e

[éneﬁhagggﬁqgn%ﬂy@?}) %’ﬁh o?& ﬁ%frltXraE% 1§Z§1| ? afforged _4L]5mg (61%) 4-

Fi{ @ymethoxy-ethyl)-methyl-amino) ~methyl} -N-(7- methoxy—4-morph0hn -4-yl-

I ﬁ#}f&“ l st | fg. d (%): 472

hﬂ&gg%(% T Igg)getﬁer?‘za){‘ij?éo {%Iaaavi}ﬁg an Aricd Qa1 B8V Pmyd (9%):
10 hﬂétﬁwiﬂmbsopropylan1ne in 1,2-dichl oroet hane and THF;

then subsequent treatnent Mﬁth nmor pholine. ES-MS nife

(99 B9 doMogbus Hafher thxamREeoRinkbd:

(7- Met hoxy- 4-nor phol i n-4-yl -t hi azol o[ 5, 4-c] pyri di n-2-y

l') - 2- nor phol i n- 4-yl net hyl - ﬁgnéigﬁ'cotinanide From

7- et hoxy- 4- nor phol i n- 4-yl - o[ 5, 4-c] pyri di n- 2- yI

amne with 2- chloronethyl -isonicotinoyl chloride ?

NNe7HM thioixg-dpmornt cdim-4gl- thinzelop 5. dicdpurisiner HaRanorphglin-4-yl-

l?gu?éﬁgn subsequent treatment w th norpholine. ES-M

471 (MrH+, 100) 25 Exanple 34

2- D et hyl th | - 7- h I .
o 250 S BT O L O P ol v
7cmfdaeeey1 c‘ﬂﬂdfﬂfe&hl@ N—r&t}éylcﬁikeltﬂmpﬂzﬂhm[ﬁ 142- dth;arodhmezanézu THF; then
omet 5
ST etep SO SN SQUL TR b deoan

THF; then subsequent treatnent mnth diethylamne in
NVP. ES-MS me (%: 457 (MERRmpEG8). WO 2005/ 028484

Q;—F

N-(7-Methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-yl)-2-morpholin-4-ylmethyl-

20 isonicotinamide

From 7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-ylamine with 2-
chloromethyl-isonicotinoyl chloride and N-ethyldiisopropylamine in 1,2-dichloroethane
and THF; then subsequent treatment with morpholine. ES-MS m/e (%): 471 (M+H",

100).

25 " Example 34

2-Diethylaminomethyl-N-(7-methoxy-4-morpholin-4-yl-thiazolo [5,4-c]pyridin-2-y1)-

isonicotinamide

From 7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-ylamine with 2-
chloromethyl-isonicotinoyl chloride and N-ethyldiisopropylamine in 1,2-dichloroethane
30 and THF; then subsequent treatment with diethylamine in NMP. ES-MS m/e (%): 457
(M+H", 100).



-40 Exampl e 35 PCT/ EP2004/ 010179 2-
(4- Hydr oxy- pi peridi n-1-yl met hyl)-N

WO Zoosméusxy- 4- nor phol i n-4-yl -thiazolo [ 5,4- CPCI/EP2004/010179

10

15

20

25

pyridin-2-yl) -isonicotinanm de From

7- met hoxy- 4- nor phol i n-4-yl -thi-d2el o [ 5, 4-c]
pyridin-2-ylamne with 2 5 chl oronet hyl -i soni coti noyl
chl oride and N-ethyl di i sopEspypkdsne in

1, 2-di chl oroet hane and THF; then subsequent treatnent

&méa%g%mhp@ gggfs %' R-( M?ethéé, Mo dp8olih Byi-thBSolo(5,4-

23 there were
slityvaidird-yl BsamspEnapideo
4- Hydr oxymet hyl - pi peri di ne-1-carboxylic acid

(7- WS‘IFP&KW ﬁeﬁmkﬁﬂ%bfp}&imhl-ﬂtﬂmﬂém B4{cIpidih-2-ylamine with 2-
1dln
(Cg.{ ‘gggb }/SQLWBE?E)WS Fﬁﬂng] )a/.xild {\Th‘ftg%ld}ls(tpgo&ylarfme in 8”2 d1§h1\12(/)roethane

| ane TR alvarcsubedqienipinentykniositle A- hyidtdxypiperidine in NMP ES-MS m/e
3 tiygh) pi peridine and pyridine in

3A@h¥%i@%¥ﬁgn g tetrahydrofuran ES-M5 nfe (9:

408 (MtH+, 100). 15 Exa

2- MetAnplagougy & Bxaople 33 ah%wa@ qbiaingd

decane- 8- carboxylic acid (7-nmethoxy-4-norpholin-

4-yl -thiazol o [5, 4-c] pyri diExazaplé 36 ami de From

(7- met hoxy- 4- nDrphoIin 4-yl -thiazol o[ 5, 4-c] pyridin-2-y

4‘Z géﬁ% o ﬁppl ‘%q Sycarbrer%ﬁ(! %%\anéﬁjne )%—4-1alor%holin-4-yl-

h&ﬂnokﬁ$¢mﬁ@auhndﬂf mpde i di ne in dlchloroethane and
t et rahydr of uran. ES- M5 nie (9%9: 461 (MrH+, 100).

(1 Sn%%ng@ d}(metho -4- mor hohn—4 1 thiazolo[5,4-c pyr1d1n -2~ %) -carbamic acid

aBtiledjlY]( eﬂq&@ﬁﬂxﬁ@hy,gﬁ%éy% perkgg Wliqﬁyé% dclglloroe%ane and

[ étr&hfdreﬂﬁaxdlﬁs- Syth Je-(20t m (M-GHT, 100).
( 7- met hoxy- 4- nor phol i n-4-yl -t hi azolo [5, 4-c]

pyridin-2-yl)-carbam c acidg_ 2 ? nyl ester with
(1S, 4S) - 2- oxa- 5-aza- bicycloFﬁugpg 2eptane

trifluoroacetate and N,N- diiso ropylethyligine i n holi
d2-Aidthylebbhadd-diaza-sEta éﬁ%ﬁ%ﬂm sprborgiqasidy(Emeghoxyzgmorpholin-

Lo M \Varhide EXanpl e 31 there was
Obts)giﬁ}]e%?q% 42@%2% gﬂg4§2 PCT/ EP2004/ 010179 -41
From (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-yl)-carbamic acid

phenyl ester with 4-spiro-[3-(N-methyl-2- pyrrolidone)]-piperidine hydrochloride and
pyridine in dichloroethane and tetrahydrofuran. ES-MS m/e (%): 461 (M+H", 100).

Example 38

(18,48)-2-Oxa-5-aza-bicyclo[2.2.1]heptane-5-carboxylic acid (7-methoxy-4-morpholin-
4-yl-thiazolo[5,4-c]pyridin-2-yl)-amide

From (7-methoxy-4-morpholin-4-yl-thiazolo[5,4~c] pyridin-2-yl)-carbamic acid
phenyl ester with (15,4S)-2-0xa-5-aza-bicyclo[2.2.1]heptane trifluoroacetate and N,N-
diisopropylethylamine in dichloroethane and tetrahydrofuran. ES-MS m/e (%): 392
(M+H", 100).

Analogously to Example 31 there was obtained



Exanple 39 N

(7- Met hoxy- 4- nor phol i n-4-yl -thiazol o[ 5, 4-c] pyridin-2-y
wopeos/npsphol i n- 4-yl net hyl - benzam de From PCT/EP2004/010179

7- met hoxy- 4- nor phol i n-4-yl -thi azol o[ 5, 4-c] pyri di n- 2-yl

amne with 4 5 (chloronethyl) beqizoyl chloride and

N- et hyl di i sopropyl am ne in 1, 2-di chl oroet hane and

THF; then subsequent treat nBaimple 8h nor phol i ne. ES-MS

me (%: 470 (MtH+, 100). Anal ogously to Exanple 23

t GME\&B -Q%@ - " - ]
aza Spl ﬂn 2%1;24% glo ldl Ylgélinc}orphohn 4-ylmethyl
(- y4rmrphoI|n4yI Io

t hi azol o[ 5, 4-c] pyridin-2-yl)-anm de From
(7 et oy 7-4netisyhpin drpholit- 41yhﬂﬁlﬂlé{ﬁaréjp?ﬂl@mti SHlahide With 4-

5 B B S T it A esane

dTH§Di{hlem pgobseqttth aentmeenit wittirmédiphohed. B8RS anvd (%): 470 (M+H*, 100).
tetrahydrofuran. ES-MsS mle (%9: 434 (M+H+, 100). 15

Ex | oh l)-3-
(7 mot o Gl e im0 o)

pyridin-2-yl)-1-nethyl-urea From
( 7- met hoxy- 4- nor phol i n- 4- y| Example 49 o[ 5, 4- c] pyri di n- 2-y
| )-carbam c acid phenyl ester with

114@3;ta|fﬁfhza4s~p¢ﬂo$4 H]Etiebaﬂeasrha[rboﬁjﬂﬁlaeﬁqxaﬁahoﬂﬁd hbAhdln-4-yl-

. SO eth e_i.n di chl or oet hane and
telarzé’ﬁ;fg B0 Rl o (%: 436 (MrH+, 100).
Exanpl e 42 4 thhoxynethyl pi peri di ne- 1-carboxylic
aci d Emm&mﬁmwopmlmnét ~thiazold}§.4z0pridi6; %4ylgicarbamic acid

?\‘éﬁl &’te% vmh) T-8%- geaz@@ 1'r:5 [Qr@ decane trlﬂuoroacetate and N,N-
i

- 4- - di
1@3;@@'&9’ gg?n(rg in 6@?@;9& grte@nld%tgﬂmydroﬁlran %g rl\I/IS Im/ e (%): 434

4€MEHﬁpmor)ret hyl - pi peridine trifluoroacetate and N, N
di i sopropyl et hyl am ne in dichl oroet hane and

tetrahydrofuran. ES-Ms mle (% : .4 (MtH+, 100). WO
15 2005/ 028484 - 42 Exanpl e 43 B80! 010170

cis-1-(4-Hydroxy-4-methyl-cyclohexyl)-3-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-
c]pyridin-2-yl)-1-methyl-urea

From (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-yl)-carbamic acid
phenyl ester with 1-methyl-4-cis-methylamino-cyclohexanol and N,N-
20  diisopropylethylamine in dichloroethane and tetrahydrofuran. ES-MS m/e (%): 436
(M+H*, 100).

Example 42

4-Methoxymethyl-piperidine-1-carboxylic acid (7-methoxy-4-morpholin-4-yl-
thiazolo[5,4-c]pyridin-2-yl)-amide

25 From (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-yl)-carbamic acid
phenyl ester with 4-methoxymethyl-piperidine trifluoroacetate and N,N-
diisopropylethylamine in dichloroethane and tetrahydrofuran. ES-MS m/e (%): 422
(M+HT, 100).



4- Hydr oxymet hyl - 4- met hyl - pi peri di ne-| -carboxylic acid
(7- met hoxy- 4- nor phol i n-4- yl-thiazolo
wP3005/00448yr i di n-2-yl ) -am de From PCT/EP2004/010179
(7- met hoxy- 4- nor phol i n-4-yl -t hi azol o
[5,4-c]pyridin-2-yl)-carbam c a2d 5 phenyl ester
Wi th (4-nethyl-piperidin-4-yl) -nethanol
trifluoroacetate and N, N diixseplofy| et hyl ami ne in
di chl oroet hane and tetrahydrofuran. ES-Ms me (% : 422
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(Yi-thr@ml@iv@fl 4lmmd|tm6m )naml e10

yl -thi azol o[ 5, 4-c] pyri di n-2-yl)-am de From

( 7- et Raxyy- fe kRl Oﬂnbfp}ﬂ)'lﬁil-ét Yibihezelops5,4-c] yndm 2-yl)-carbamic acid

5 @%Fevh%ﬁ% it oS hab ot o FRsEA s e

aditbopldyylethyil anipe op dichionydthan e di tetraliydind forape ERAVIS mele (P6): 422
E@&%%hyﬂ)@gf uran. ES-Ms me (9% : 436 (MH+, 100). 15

(7- Met hoxy- 4- phenyl -t hi azol 0[5 4-c] pyridin-2-yl)-benza
m de a) 2-Phenyl-pyridin- 4%41%1?#4 To a stirred
solution of 16.0 g (124 mml ) 2-chl oro-4-am nopyridi ne

| A NGB0 methl L#ﬁ{bﬂl rﬂﬂﬁ’@—@-c&ﬁm&yl@c (akf® (Tmbthoxy-4-morpholin-4-
g{ be roni (6.22 mmol ) 20
10 %fllcg"] f‘é}P&ﬁY}%ﬁFﬂl ) pal | adi un(O) and 130 ni

(260 rmol) 2 M aqg. sodium carbonate solution. The
m Xt UF®MWEE nivtladgydt-atorpRelincs fybthiadl ¢l 5dnd pyidin- -Z2-potcerpamic acid

I X g
PG R GPEE RS oAt Bl BibeHILR AL ORScthik Bnd NN
ednsom@mfdiethﬂa@enetmnﬂe@ﬂwwﬂharz@@dﬂetrihmra&lrafhﬁér%gHP/Gr( P 436
Itgq corrbl ned acid extracts were then nade
al [Hne by addition of 5 M aq. sodi um hydr oxi de
solution and 25 extracted three S with
15 di chl or onet hane. The conbi n Efa’BP ic extracts were
dried over sodiumsulfate, and concentrated in vacuo.

FinaghMetioxyed-phersybilyiatalot ooipyridim?ybveazimpide

trituration in hexane containing a little ether

af f\ar E? g é% B 2 phenyl - pyri di n-4-yl am ne as
V%I%ﬁ-ﬂg%%% e (% 171 (MrH+, 100). b)

5Iod02 henyl ridin-4-ylamn 0,To g stirred

sol ut iTord ngeﬂéob%én(og 36.8 ,{.X% %) % chloro- ammopyrldme in 200 ml

2pley el yaiel 18.4 Yi@fﬁqﬁﬁ)l) eagamofdmc glid il g @t o))
o A o B SR AT P ESARS 9, om
- &3rbonate solution. The mixture was heated at 100 °C for 16 h and then cooled to room
temperature and extracted three times with ethyl acetate. The combined organic phases
were extracted three times with 200 ml 1 M aq. hydrochloric acid. The combined acid
extracts were then made alkaline by addition of 5 M ag. sodium hydroxide solution and
25  extracted three times with dichloromethane. The combined organic extracts were dried
over sodium sulfate, and concentrated i vacuo. Flash chromatography (acetone)
followed by trituration in hexane containing a little ether afforded 18.5 g (87 %) 2-
phenyl-pyridin-4-ylamine as a white solid. ES-MS m/e (%): 171 (M+H", 100).

b) 5-Iodo-2-phenyl-pyridin-4-ylamine

30 To a stirred solution of 10.0 g (58.8 mmol) 2-phenyl-pyridin-4-ylamine in 300 ml
glacial acetic acid was added 28.9 g (352 mmol) sodium acetate and the mixture was then



cooled to 15 Cin an ice-bath and 19.1 g (118 nmol)
i odi ne nonochl oride added in small portions (reaction

wehomgles4g4 exot herm c). The reaction m xture WaBCSEPRI0EM10179
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for 48 h at roomtenperature before being poured onto
500 M 20 % ag. sodiumthiosul-f4t-e solution. The

m xture was then nmade basic by addition of 5 N aq.
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m%rag p\%gésfﬁ{ 3?&%&1@ %%ﬂg-gg i mﬁgl OS u @ﬁgssstlrred for 48 h at

tTREM temperttie Oe %@h@aﬁpgunefl &0t Snal %Cb%@éln@qcbvl@dhioﬁulfate
Vs@ﬁii'i%)n fh@ﬁhaﬁﬁrmh&gﬁﬁebwas(mmmr{@hmlaqrs@aﬁirnﬁ oxide
2? gllomedtg%/trltura{} in eth? ffor 0. h
?Lg n%n gx‘gr%cd%d E)q{éwﬁ Wﬁ Id}c qomethang hheso néq,ﬁi organic phases
erefre \Maklied vt 209 a&SoB’IBm‘iﬂﬁos(\ﬂ/ﬁate saBRifiopMbldh dritA0yer sb@iuer) sulfate

an conce W%edf% egéﬁ) %r}bgj‘ m%%}%‘ﬂyqSmeﬁla%%i/afc%romethane 3/97)

suspensi
5f011@\dc;d12ytpiﬁemnbnp1ypﬁ i affordgd QAP g €57 %3 F9odg-2Anhedgl-pyridin-4-

cqu (aL dn bﬁ%lgFe sofia 3E1d 4736 T80} IM+IH, 100).
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&V e PR resul ting mixture was

then cooled to roomterrperature and 15 concentrated in

V acUOoA stied sispérditen ofas20r @@D@pﬁmﬂ@dﬁ iodo5DPheryl-pyridin-4-ylamine,
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C%%&Hrtﬁlte@@nie@ V\*I@)CZ% mif R EnLdTTIaVRG O c&@ﬂ')loﬂ@aqd The combined

g% r}?cpa%!csﬁgeltr% or r§a han yaﬂ&&oal g?iﬂ %c{% dléydrgmg d}utlon and
r édra@teld thieStildes nith cll;&]hlbrcﬁﬁelhz(ﬂ\dd-m cdr@bined d)gamc phases were dried

|
RS ntsTo
Sémethhnmol&d@ﬂmgm}hanepﬁyﬂ -8198) affardedr 88 gi ﬁ et methOXY-Z -phenyl-
dgﬁ&h'fﬁ%@ﬁﬁs BSK ALARH EINRPW/S B0 $ 20h (FONEENHO Opte ed

uric aC|d and the m xture was then war nme
100 C. .1.30 g . pot assi am i odate was added
af B HRYETL) - ol ) pot assi um

|odate was added after an additl onal 3 h, and finally
a furtrben ide- c]f»legl stiBredGuspentipn pHR.28 gi( G120 iolal) &- methoxy-2-phenyl-

f 8¥“‘§n%%?1§15&1 ine 112'1 jgmgdls ifh at% Vbas aghkcg Hﬁ)‘f)wﬁ’?e% ey E‘dric@ﬁ'@ﬂed sulfuric
wasd ahdl dwedixtereows tharowarowmh t é%‘é@ dr i (oW = hﬁ’ﬁgﬁswm iodate

OYSE MRt 3ftgr {98, fﬁffﬁ%? 3 3@% (B‘@? nﬁﬁ@l‘}] diasdt@dote Ifﬁlas added after an

saturate |t|nof30

s odftianal iy pos Ae o B > S8 rmald Petissmdpd el Hasadded aftr

Wah Rddiebhahyd safredans cdkiehued T MRetheo?. g anitq0pP@s@d then the

yg%g’ré]gé {gggag wed to 8(%1%“ roso% ftear}lpeergtrl]lge SENSER tnrg %%&%1&@ The mixture
was then diluted with saturated brine, made basic by addition of 30 % aq. sodium
hydroxide solution, and extracted three times with tetrahydrofuran. The combined
organic phases were dried over sodium sulfate and concentrated in vacuo. Flash
chromatography (ethyl acetate/heptane) afforded 1.60 g (79 %) 3-iodo-5-methoxy-2-
phenyl-pyridin-4-ylamine as an orange oil which crystallized on standing. ES-MS m/e

(%): 327 (M+H", 100).



chromat ogr aphy (ethyl acetate/ heptane) afforded 1.60 g
(79 % 3-iodo-5-nethoxy-2- phenyl-pyridin-4-ylam ne as

wanowroasyge oil which crystallized on standi ng. PESERB04/010179
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PCT/ EP2004/ 010179 -44 e) -44 -
1- Benzoyl 3- (3 |odo 5- nethoxy 2- phenyl pyrldln 4-yl)-t
heol ‘ & yl) &reanol )
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acet ong ;\aseddsatdos PP 561 85 1%%161) 34&&%%&5&;@ HRNYI-pyridin-4-
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c]pyrldln 2-yl)-benzam de 10 A stirred suspensi on
of 600 nmg (1.23 mol) 1-benzoyl - 3-(3-i odo-5-net hoxy- 2-

P HEAY VNI RY-B=rghredt{ 1) thidable (s, @alpv%ﬁlﬂrg 0-yi PbdiZaimad )
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5ph¢nyl—ipmr1d1m4<yi)et\hmmea3\2é mg (THeé mms) opper(Hilodide,et4wag (0.25 mmol)
'1“36 é)ﬁl%g%tflgorlg{% aﬁg??? %@g@ 31&!#{[)5 e lgl'é’{l a%@%&ﬂ”lf@ toluene was
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f t&61&a€oero@ﬁﬂtemmta&sm\&eﬁmted%&p@mah 1@¢lirh A, s‘tﬁﬁ‘ébl@nd filtered. The

3§ o f(lg : gar-r%t %geﬁ%g&lytet(rehy@r%fu?a%egnadtt e cor%%me t?aflt]; n Wgshmgs were
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g’gg ‘90? g: §7— g 42 Bl?eny&j ‘thlazo‘l?(') -cT pyn(gl/QZ yﬁ q)engamfaHe- as a white solid.

4ESIM6ndeI@/oO736?E(MEﬁy, 140phenyl -t hi azol o[ 5, 4- c] pyri di n-
2-yl)-benzam de a) 7-Methoxy-4-phenyl-thiazolo f
5,4-cl pyridin-2-ylam ne Topg,shle46€d suspension of
360 mg (1.00 mmol ) N-(7-nmethoxy-4-phenyl -

AT oGt SRt P e AR g Dingpide

solution and the resulting solution was then heated at
13D7- M1 éthoxyt@-phienyli-thiaaold 55, 4rc tyveidian-2-ybareime The reaction
m xture was then cooled to roomtenperature and

t F
ConCent ) o SO Y AL+ -
7 hiezrchel2yt-dlppridmy2-yb Hieazahigk 51 2 madjpstharil g agdesii b5 dkag. sodium
a M xRl GO oAl dnldBe 8QMILHs solution was then heated at 130 °C for 10 min in a

microwave oven. The reaction mixture was then cooled to room temperature and

concentrated in vacuo. Flash chromatography (ethyl acetate/heptane) afforded 122 mg
(48%) 7-methoxy-4-phenyl-thiazolo{5,4-c]pyridin-2-ylamine as a white crystalline solid.
ES-MS m/e (%): 258 (M+H", 100).

b) 4-Fluoro-N-(7-methoxy-4-phenyl-thiazolo[5,4-clpyridin-2-v1)-benzamide

To a stirred solution of 44 mg (0.31 mmol) 4-fluoro-benzoic acid in 4 ml THF were
added 130 mg (0.34 mmol) HATU and 0.068 ml (0.62 mmol) N-methylmorpholine and
stirring continued at 50 °C for 16 h. 40 mg (0.16 mmol) 7-methoxy-4-phenyl-
thiazolo[5,4-c]pyridin-2-ylamine was then added and stirring continued at 50 °C for 16



ES-MS me (%: 258 (MtH+, 100). b)

4- Fl uor o- N- ( 7- met hoxy- 4- phenyl -t hi azol o[ 5, 4-cl pyri di n-
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e as a white crystalline solid. ES-Ms me (%: 380
(MtH+, 100). 5 In an anal og@tsmpled¥er there were
obt ai ned: Example 47 N-(7-Methox)r-4-phenyl-thiazolo

R e Pttty B R A3 SRR G ATy ocimomice
and N net hz/l morpholine in THF, then treatnent wth
7- met Fosy-24 4o menpholing) oz prridipecagbopglic acid, HATU and N-
grﬁ&hi(lgridggﬁo&egm, ﬂ)%%:tk@tﬂéﬁ Vl(z&ﬁ 7-_114&ﬁ?;gyh/lﬂfshenﬂ&ﬁaazolo (5,4-
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2-nmet hyl -i soni cotinic acid hydrochl oride, HATU and
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7- met hoxy- 4- phenyl -t hi azol o[ 5, 4-c] pyri di n-2-yl am ne.

SR S AR 2 o

[5,4-c]pyridin-2-yl)-benzam de From, 3- net hox z0j.C .
aci d, -mff@hnmﬁa@%wpwmdir criler P R bt morphoine
t7 riﬁﬁ[l}g‘% @Beﬂé’l\ﬂréaﬁment with _7-met|hO)[cy5—4— he?yl-thiaé(_)lo [52,4—c|] pyridin-2-ylamine. ES-
- et nNoxy - 4- nyl =tnl azol of 5, 4-c| pyri di n-2-yl am ne.

15 g /ﬁﬁo)(%%:&%‘ld% T(Mr. 100) " Exampl & 50
Cycl ohexanecar boxylic acid

(7- met hoxy- 4- phenyl - t hi azol dfampledPyri di n-2-yl ) - ani de
From cycl ohexanecar boxyl i c acid, HATU and

NﬁR&eQHJ»HPNP(‘? Qb tRGxy-A-phichyl-th¥8Bio(5,4-c]pyridin-2-yl)-benzamide

From 3-methoxybenzoic acid, HATU and N-methylmorpholine in THF, then
treatment with 7-methoxy-4-phenyl-thiazolo[5,4-c]pyridin-2-ylamine. ES-MS m/e (%):
20 392 (M+HT, 100).

Example 50
Cyclohexanecarboxylic acid (7-methoxy-4-phenyl-thiazolo[5,4-c]pyridin-2-yl)-amide

From cyclohexanecarboxylic acid, HATU and N-methylmorpholine in THF, then
treatment with 7-methoxy-4-phenyl-thiazolo[5,4-c]pyridin-2-ylamine. ES-MS m/e (%):
25 371 (M+HT, 100).

Example 51
N-[7-Methoxy-4-(tetrahydro-pyran-4-yl)-thiazolo[5,4-c]pyridin-2-yl]-benzamide

a) 2-(3,6-Dihydro-2H-pyran-4-vyl)-4-nitro-pyridine




treatment with 7-nethoxy-4-phenyl-thiazolo [5, 4-c]

pyridin-2-ylamne. ESSMs me (%: 25 371 (M-H+, 100).
waxesessl N- PCT/EP2004/010179
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15 rrsvasbmglwﬂamthanel and thedilwate @m@mmmie@l vawcﬁ@béhromatography

Fl @sdnie m&gﬁéﬂﬁ}ie/trlethylamme 100/5/ 1) afforded 4.75 g (100 %) 2-

a?ﬁ%?& lcégy!yrgglglzo{ g@@n Agy agnllr?é asa 11grﬂt ygllow 014 ]EL:/S S m/e (%): 179

(t@i+Eghyidop- pyran-4-yl ) -pyridin-4-ylamne as a |ight
yellow oil. ES-MS rﬂe(% 179 (MrH+, 100). c)

_5|_CI _ - di.n- I4)y| am ne 20
2-(tetrahydro-pyran-4 J)rldln 4- ylam ne in 20
20 65 % akpesirsedssalytion Qf5a&9ig1| BQémmlk%(trg@mrma@d%H ~pyridin-4-

ﬁn&e(n%é &l 6@‘%’5% udd@h aﬁﬁirmcm%%e% 8195 & iwas Ad¥Ed 7.66 g (35.8

C o n}r{‘og)u;qd{as(gﬂlm tqgl_a sggfugg @n@éliuﬁ q;;éd:'g'rx g‘ra]g% Cbgﬁe mixture was then

a%’oldd@ﬂ aﬁﬁce5bd\th @@M)@@b@n@ﬂﬁﬂ@ﬂ&&d’b’;ﬁﬁ’d@mﬁdﬁﬁofﬁm Wii@s sodium
e mx tractedthreet

{ oS Wubh TR EeS o BREIeHARER P Jeaygroforan and the
25 V‘mommn@di‘df gawiephssesivara driddfeveescdinin colfde md aaradnurzrted in vacuo. The

VaeHue \-wseresuspended in 200 ml tetrahydrofuran and 200 ml ethyl acetate and then
concentrated in vacuo to 70 ml. The resulting crystals were collected by filtration to
afford 2.68 g (27%) 5-iodo-2-(tetrahydro-pyran-4-yl)-pyridin-4-ylamine as a white
crystalline solid. ES-MS m/e (%): 305 (M+H", 100). The mother liquor was concentrated

30 in vacuo; flash chromatography (methanol/dichloromethane 1/50 to 1/20) afforded a
further 0.79 g (8 %) 5-iodo-2-(tetrahydro-pyran-4-yl)-pyridin-4-ylamine as a white
crystalline solid, as well as 0.98 g (10 %) 3-iodo-2-(tetrahydro-pyran-4-yl)-pyridin-4-
ylamine as a white crystalline solid. ES-MS m/e (%): 305 (M+H", 100).
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stlpd®15nlgle&1@m12nﬁ§@mh‘yéro pytanat Yliwrldln Fiyaorng eur eellpwsrystalline
t Qgﬁdcggai\,fgjmygm AR 35S avikathqpsf ore bei ng made basic by

addi ti on of aqueous sodi Um 15 hydroxi de sol ution.

20t m :v H- 3 -.z-* e a¥ile '.--. A Fyyd . V.92 thlourea‘

dri ed over SOdI um suI fate and concentrated i n vacuo.
Fl ash T stive¢bgiletjpinyof(7e5 Inyg (2.17 mmol) 3-iodo-5-methoxy-2-(tetrahydro-

gfp%ﬁ} gl }h)eéﬁn(? b4 iflgltnhﬁ/e 1%'?4%1)%9’[ oLde Qdéeé%rggwgg g 35/%11 (2.60
i gumob-rszd isptiBo¢anateah yahno tquypeantue. hy rqagtiom imixtre/than heated at
mr@ﬁm@ﬁx@ W@éfbl‘%‘ﬂeﬁfgyc%t)ﬁhltb BSom $QhpatuFSe Moet fed 7 vacuo. Flash

& 1 BaPRESa Y e hEdeest ephoe) Bl AR bawsaply-3-iodo-5-
- r in | soli
et et

g) N-[7-Methoxy-4-(tetrahydro-pyran-4-yl)-thiazolo[5.4-c]pyridin-2-yl] -benzamide

A stirred suspension of 760 mg (1.53 mmol) 1-benzoyl-3-[3-iodo-5-methoxy-2-
30 (tetrahydro-pyran-4-yl)-pyridin-4-yl}-thiourea, 29 mg (0.15 mmol) copper(I) iodide, 55
mg (0.31 mmo]) 1,10-phenanthroline and 1.00 g (3.06 mmol) cesium carbonate in 4 ml
toluene was heated at 130 °C for 10 min in a microwave oven. The resulting mixture was
then cooled to room temperature and concentrated in vacuo. The residue was

resuspended in methanol, the mixture filtered, and the filtrate concentrated in vacuo.



pyran-4-yl)-pyridin-4-ylamne in 14 ml acetone was
added dropwise 0.35 mM (2.60 mmol) benzoyl

wooeislhesyanat e at room tenperature. The react POIWEP2004/010179
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m xture then heated at reflux for 2 h before being

cooled to roomtenperature conggntrated in vacuo.

Fl ash 25 chromat ography (ethyl acetate/ heptane)

&ldsh et 8682 ply (8671 Hetate/heptany)l afdrdait I1adng 656 %) N-[7-methoxy-4-

TR OAEAIRY T B e ) i s
EMekdo): IMOM+Y, 0L 7- Met hoxy- 4- (t et r ahydr o- p
ran-4-yl)-thiazol 015, 4-cl pyri di n-2-yl | -benzani de A

stirred suspension of 760 qgaﬁ%?ggi mol )
1- benzoyl - 3- [3 i odo- 5- net hoxy

(tetrah ran ridin-4- ﬁﬂi [

i o e 3t B by Toget yghisgetati s vy aia T91-
lmﬁ@nﬂh@nanthrollne and 1.00 g (3.06 mml ) cesium
carbonate in 4 mM toluene was heated at 130 C for 10

m)r} M th%xgléc{t&\f\ﬁxzarooﬂﬁgn 4T4;1£ tﬁﬁ%ﬂ) ItS'éfg]pr\}] idindh SlafAne

e coored 0 room ternperature and concen rated |n
vacuo. The residue was resuspended in nethano

mi xt urke # stirresrssgpensiod of B 1|(9 Sareamel ﬁ%&%ﬁ%@%‘@ ﬁtetrahydro-
MM- WROBR 9218&]&41&14& mé@maéfmeﬂ%&hmwas added 0.85

(rgg ggi £uwé}yﬁwv¥e¢oﬁl%§)%aa%a tﬁg Pesgf:c]mg Sglfuilglrl g/v%(sj t}?’e:rliéhegt%d at 130
(Cefok abyidh On Pyiadwavedvent Thazadtiajnbmicadepas itimeddled th rbom
itg%x)%rg}a%%gﬁﬂfi @aé@wéxeﬁg%lv}egn te%%h%oﬁmaﬁ ahdAN §c¥ Qodi(lml'llfjfaroxide

[sZ)«lumi:rh Tky pHases wereatnatated pyd the-o1ganiy phdse wae e pdover 6pgiym sulfate
rﬁ%&ﬁ%eﬁ‘&a]i &%%@JTF%& @r)romatography (methanol/ dlchloromethane) afforded

- tetrah

Y
HRima (1 B eetg e Lot eSO D s ylamine

npei ) thyén% zﬁﬂﬁﬁe &lidt BS-Nadwde O0%): 266 M+H+ 100)
pyran -yl) -t |azolo[5 4- c]pyrldln 2- yI] benzani de in
) d . gL

=

hB@hedn@i 130 C for 12 mnin a n1cromave oven The
reacti on mixture was then cooled to room tenperature

and p@o% sgfr(g@? ul&t X\fﬁr}ng% B, Mlﬁﬁ%&ﬁ‘o%@ﬁz&c Nidth 4 ml THF were

sodi um The phases e _separ.at ed
amciﬂeldﬁé6@flgg@ﬁ3cmmﬁ%)s%AW ngr0- % 8 Bobanfthgpprpholine and

LSS o a8 o g agteniy it

74 ﬁ%} 03 fcéP'x:ro rﬁ dql a ag% 8&113 c&)n’u ed at 50 °C

i ﬁirrl'GZr mha REadgon ﬁﬁxtard Wag;hheryedﬂcemtmueglm wdchid. sb@hrcdnatography
&tﬁ/ﬁ adttate hé()ptan%?%llgxwI+ A_lgy tr%tgpa)tron in ether afforded 44 mg (75 %) 4-fluoro-
N-[7-methoxy-4-(tetrahydro-pyran-4-yl)-thiazolo[5,4-c]pyridin-2-yl]-benzamide as a
white crystalline solid. ES-MS m/e (%): 388 (M+H*, 100).

In an analogous manner there were obtained:
Example 53

N-[7-Methoxy-4-(tetrahydro-pyran-4-yl)-thiazolo[5,4-c]pyridin-2-yl] -2-morpholin-4-

yl-isonicotinamide



b) 4 Fluoro-N
[ 7- met hoxy- 4- (t et rahydro-pyran-4-yl)-thiazol o[ 5, 4-cl py

woi2dism2syl | - benzam de To a stirred sol uti on 8ETAR2008/010179
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(0.30 mmol ) 4-fluoro-benzoic acid in 4 M THE were 20
added 126 ng (0.33 mml) HATU-a®d 0.066 nm (0.60 nmol)
N- et hyl nor phol i ne and stirring continued at 50 C for

6 h. B40miy(4-eotphatimyl))4-Fymdit baaxtyoxlic {didtHARYhndNpyr an-

g’%%g%lnggﬁgh@?%l? IT{EI_Igfé E:h %ﬁﬁ%eﬁ%éﬁ%ﬂ% 6'%@{1‘?’?{';‘{]‘%‘{%53'&; Egﬂ‘ram@yl) -
rtBiggelp brd-vipridine 2 wilasninp dib- Mo Phat B MhHy alQfd.  Fl ash

chromat ography (ethyl acetate/ heptane) followed by
trituration in ether affordadnffesm (75 %9 4-fluoro 25
N-[ 7- met hoxy- 4- (tetrahydro- pyran-4-yl)-thiazol o[ 5, 4-c]

LA N1.2-Y1 1= id whi L Lid.
S e R Sl S L DR R S g
tifmrieotivandgdobt ai ned: Exanple 53 N
[ 7- Met hoxy- 4- (tetrahydro-pyran-4-yl)-thiazolo

[5, 4'&5@2—%@1—%’oﬁi$tigf0@fd Lo Mdtde3PIATU and N-meth Imorpholine
yl -i sonj cot 1 ndm de WD 2005/ 028484, PCT/ EP2004/0 017%

nd TH, shsmotr eamerly iy e hyxyad-ismaly e B dyil-thuazelai5:4-
FAT R ARD-Mamie! RIIMDMPOEk): 1385 (WI+TFHF,100en treat ment

W th 7-nmet hoxy-4-(tetrahydro-pyran-4-yl)-

thiazol o[ 5,4-c]pyridin-2-ylanm ne. .ES-M5 me (% : 456
(MrH+, 100). Exanple 54 5 M 55

N-[ 7- Met hoxy- 4- (tetrahydro-pyran-4-yl)-thiazolo[5, 4-c

Py Metlhoxy2Ny[7 imthenyt- fytetrahgdnor pyyan-dah -thiazolelm4-c pyridin-2-yl]-
%&%&ﬂ@e—i sonicotinic acid hydrochloride, HATU and

N- net hyl norpholine in THF, then treatnent with

7- met hoxy-4- (tetyahydro- -4- -t hi azol 5,4

pyri dﬁrﬁwiﬂe&h@?’ﬁé@@?sﬁﬁé{?% %‘.i/}\%@st RFF‘PJFP 0&’6?)‘)“. ﬁ%@ then

(EX@diﬁleﬁt gﬁh 3=rh@hb£3%§!—-(f‘dtrabyczmnmirflﬁ)ﬁ%’yl)flthiazoio [5,4-c]pyridin-2-ylamine.
- - 4-1y -thi azol o 5,4-c

pélf'wl??yez{?g]?% aﬁé@a@“&e Fr om 3- net hoxybenzoi ¢ aci d,

HATU and N-net hyl norpholine in THF, then treatnent

Wi th 7-met hoxy- 4- (t et rahydrixampledd 4-yl ) -t hi azol o

[5,4-c] pyridin-2-ylamne. 15 ESSMs nme (%: 400

(M hexiarb R RERY € [Rfrethoxy-4-(tetrahydro-pyran-4-yl)-thiazolo[5,4-

c]pyridin-2-yl]-amide

From cyclohexanecarboxylic acid, HATU and N-methylmorpholine in THF, then
treatment with 7-methoxy-4-(tetrahydro-pyran-4-yl)-thiazolo[5,4-c]pyridin-2-ylamine.
ES-MS m/e (%): 376 (M+H ", 100).

Example 57

4-Hydroxymethyl-piperidine-1-carboxylic acid [7-methoxy-4-(tetrahydro-pyran-4-yl)-
thiazolo{5,4-c]pyridin-2-yl|-amide

To a stirred suspension of 17 mg (0.06 mmol) 7-methoxy-4-(tetrahydro-pyran-4-
yl)-thiazolo[5,4-c] pyridin-2-ylamine and 0.015 ml (0.19 mmol) pyridine in 1.5 ml
dichloromethane and 0.5 ml tetrahydrofuran was added 0.009 ml (0.07 mmol) phenyl
chloroformate and stirring continued at 50 °C for 1 h. 37 mg (0.32 mmol) 4-
(hydroxymethyl)piperidine was then added and stirring continued at 50 °C for a further
1 h. The reaction mixture was then concentrated in vacuo. Flash chromatography
(methanol/dichloromethane 1/40 then 1/20) afforded 11 mg (42 %) 4-hydroxymethyl-



Cycl ohexanecar boxyl i c acid
[ 7- met hoxy- 4- (tetrahydro-pyran-4-yl)-thiazolo [5,4- c]
woRoistisus2- yl | - am de From cycl ohexanecar boxyl PCTA®R24#/010179

HATU and N net hyl norpholine in THF, then 20 treatnent

with -50 -

7- met hoxy- 4- (tetrahydro-pyran-4-yl)-thiazol o[ 5, 4-c] pyr

i pipexi@ingtlacarexylic ESd VG nmethoxyd4-(teB By drisiran-4-G)-thiazolo[5,4-
I | +

PP T e R VRS Dl RO Ko R R 7 ', 100),

[5 4-c] pyridin-2-yl]- anide 25 To a stlrred suspensi on

of 17 mg (0.06 mmol) 7-nethoxy-4-(tetrahydro-pyran-4-

yl)-thiazol o[ 5, 4-c] pyridin-2-ylam ne and 0.015 i

(0.19 mol ) pyridine in 1.5 nm dichl oronet hane and

0.5 m tetrahydrofuran was added 0.009 m (0.07 nmol)

phenyl chloroformate and stirring continued at 50 C

for 1 h. 37 ng (0.32 Mol ) 4-

(hydr oxymnet hyl ) pi peri di ne was then added and stirring

continued at 50 C for a further 30 1 h. The reaction

m xture was then concentrated in vacuo. Flash

chr omat ogr aphy (et hanol / di chl or onet hane 1/40 then

1/20) afforded 11 ng (42 % 4-hydroxynethyl WO

2005/ 028484 PCT/ EP2004/ 010179 -50

pi peri di ne- 1- carboxylic acid

[ 7- met hoxy- 4- (tetrahydro-pyran-4-yl)-thiazolo [5, 4-

clpyridin-2-yl]-amde as a white crystalline solid.

ES-Ms mfe (%9 : 407 (M+H+, 100). WD 2005/ 028484

PCT/ EP2004/ 010179 -51 dains 1. Conpounds of the

general formula OCH3 N wherein R2 I 5 Rl is

nor phol i n-4-yl, phenyl or tetrahydropyran-4-yl; R2 is

-(CH2) n-aryl, unsubstituted or substituted by one or

nore substituents, selected fromthe group consisting

of hal ogen, |ower al koxy, lower alkyl, -(CH2)n NRR',

-Q(CH2) n-O- | ower al kyl, or -(CH2)n-heterocyclyl, or



10 is heteroaryl, unsubstituted or substituted by one
or nore substituents, selected fromthe group

woaonsiegdsmg of | ower al kyl, | ower al koxy, -(CHREWEP2004/010179
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NR R', -(CH2)n-heterocyclyl, which is optionally
substituted by hydroxy or |owersplkoxy, or 15 is
-(CH2) n- heterocyclyl, optionally substituted by one or
nore substituents sel ected frigind he group consi sting
of -(CH2)n OH, -(CH2)n-Olower alkyl or |ower alkyl,
or is -(CH2)n-cycloal kyl, or 20 is -(CH2)n-O | ower
alkyl, or is NRR', or is benzo[1, 3]dioxol e,

2- et hy - | CorponB-of ithezgenspi foofrti6] decane,
2-oxa-5-aza- bicyclo [2.2.1 ] heptane or
-0xa-8-aza-spiro [4.5 ] dB&&he; 25 R ,R' are

i ndependently from each otther |ower alkyl,
-(CH2) n- O | ower al kyl orl optionally
substituted by hydroxy; 484

phar maceutical ly acceptable acid dition salts
thereof. 2. Conpounds of Fornmula | in aécordance with
claim1, wherein R is norpholinyl and R2 is phenyl,
URBELHRSL i tuted or substituted by hal ogen, |ower al koxy
or norpholinyl. 5 3. Conpounds of fornmula I in
acgcordance with claim2, wherein the conpounds are

4R1 | uis rrRbelm-Aet byl ieraidrapiran-¢iyh t hi azol o
[ 5, 4-c] pyridin-2-yl)-benzan de,
’K\),Bﬁ ragg&g‘%; X&?@g}'}%ﬁﬂé@%@g& 4(1); X\LESEiPuIQdZ 1%|7 8ne[ or5rhf)1r-ecs]ubstituents,
451- Zet jmwcyed!‘&o_(xﬂ ﬂgmgrbolx Youisting ghhﬁlbgﬁéiwer bikoRy, 0bwerlalkyl,
,4-¢C | 32+ sRenzam de
511 R Sl B o on- (e hstsrepclph or
5,4-c] pyridin-2-yl)-benzam de, 10 _
3- met Qo fﬁmﬁ@%&ﬁﬁ%&%ﬁ%ﬁm&a By 40 br M3 20820 A; Slected
] pyridin-2-y13}-benzam de
3- et iosaythagrorprensising of lomersioh lower aiaxyhi GF6) oNR'R”,

5, 4- c](CRYY L bterody ) whicH Rt Btionale faarhded By hyd 1 alkoxy,
N (7 Ko n%%)hm | n-4‘?§tl‘ e aaoio r ) oy or lower alkoxy

pyri d”n-2-yl)-3-norphol i n-4-yl - benzani de. 15 4.
Conpounds of fornmula | in accordance with claim1,

wher ejg D(C%Z)L—%et%poec%lgﬂ, %Bﬁlonaﬂy substituted by one or more substituents selected
from the group consisting of -(CH3)n-OH, -(CH,),-O-lower alkyl or lower alkyl, or

is -(CHz)q-cycloalkyl, or
is -(CHz)q-O-lower alkyl, or
is NR'R”, or

is benzo[1,3]dioxole, 2-methyl-1-0x0-2,8-diaza-spiro[4,5]decane, 2-0xa-5-aza-
bicyclo[2.2.1]heptane or 1-oxa-8-aza-spiro[4.5]decane;

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



R2 is phenyl, unsubstituted or substituted by hal ogen
or lower al koxy. 5. Conpounds of formula | in

wacerdsssee wWith claim4, wherein the conmpoundBCamE®2004/010179
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N- (7- met ho) cy- 4- phenyl -t hi azol o [5, 4-c]

pyridi n-2-yl)-benzam de, 20 -52-

4-f 1l yoro- N-(7- met hoxy- 4- phenyl -t hi azol o

5, 41593yl n- 2-y| ) - benzani de or

3- met hoxy- N- (7- met hoxy- 4- phenyl -t hi azolo [ 5, 4-c]

pyri dndpRadthace ?thégtabﬁz acldaiaaioslofheb@yrmul a | in

accordance with claim wherein Rl is norpholinyl

and nd

moguanPsncy ofik e 15 kol Msb e b, is morphotiny
w{néﬂ?e iisphengl, cosybetitudel @Substguted by halogen, lower alkoxy or morpholinyl.
2-cycl ohexyl - N- (7- met hoxy- 4- nor phol i n-4-yl -t hi azol o

[5, é G&m%%%%%‘r&girrﬂﬁﬂ I ﬁfpf&él@aﬁl@e With claim 2, wherein the compounds are

h
C4y ﬁlﬁ%@ﬁﬁ e raethe%ﬁﬂmw @hm4~x1ﬁb§§<ép5€[‘s6lwéqdyyﬂr%) hezagpide,
|I\)T i( Z}Qﬁﬂ]tﬂ@x}r -Bm H@lwmcg& tBizdlersnmIt] @ﬁrhdirilazé}gcwndaﬁﬁﬁ

Ccl al
T N Sh e Tt TR Bl o5 PG Vg dramide,

Sufisdrot Neftaethorf-dahegphblinr-tlttbiagelo (fyd-c fpysidst- Qr;«j;) -bénzamide,

495@)03?, 3% 106K J—L—’m h&ﬁh h%q%%cgz;@ggmﬁaﬁ} b tMURS zamide,
Fﬁerneémdﬁrmmh@w $3n<grph@j@h1éﬁﬂnﬁ@gﬂéﬁ SHoEIpNTidin-29yh -4-methyl-
q% M HRARGE W th cIa|n18 wherein the conpounds are

( 3- hydr oxy-aze (7 [0)4 n-
-1§1(7tfﬂ? 9B~ TRP 211 ﬂ tﬁia%dgb %/Fﬁnggb%ﬁ/ ?P%gﬁgafén 45V1'
dehdariRlehoxy - azetldln 1 yl)- N (7-nmet hoxy- 4- nor pholin-4

-yI-thiazoIo[S 4- c]pyridin 2- yI)-isonicotinanide or

[ 5, 4 {r?tb)hox nés gP froF %1 I'in ac %rﬁlatnl% c?aim 1, wherein R' is phenyl and
| R5mplo, amless 012007 GipotRtdy logeo omiperiallion

accordance with claim11, wherein R is phenyl and 10

R2 1 S5 ydyfhinds H%&‘Qﬁﬁa‘ 1tiH b &G &ince Wdtdidis £ HRYei® B @mpounds
more substituents, selected fromthe group consisting

off¢nor phol i nyl or |ower alkyl. 11. Conpounds of

f Qr(mthahbxy-a-peadrtienck [ ichyelda-maPbendaeidd,n t he
C2Roo —(7§rrngthoxy—4-phenyl~thiazolo[5,4—c] pyridin-2-yl)-benzamide or
3-methoxy-N-(7-methoxy-4-phenyl-thiazolo[5,4-c] pyridin-2-yl)-benzamide.

6. Compounds of formula I in accordance with claim 1, wherein R is morpholinyl
and R? is -(CH,),-cycloalkyl and nis 0 or 1.

7. Compounds of formula I in accordance with claim 6, Wherein the compounds
are l
2-cyclohexyl-N-(7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c] pyridin-2-yl)-acetamide or
cyclohexanecarboxylic acid (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-c]pyridin-2-y1)-

amide.

8. Compounds of formula I in accordance with claim 1, wherein R! is morpholinyl
and R? is pyridyl, unsusbstituted or substituted by one or more substituents, selected
from the group consisting of -(CH,),-heterocyclyl, which is optionally substituted by
hydroxy or lower alkoxy.
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N- (7-nmet hoxy-4-phenyl -t hi azol o
[5,4-c]pyridin-2-yl)-2-norpholin-4-yl-isonicotinam de

W02003r02848§ 7- met hoxy- 4- phenyl -t hi azol o [ 5, 4- c] PCT/EP2004/010179

pyridin-2-yl) -2-methyl-isonicotinam de. 12. Conpounds
of formula | in accordance with3elaim 1, wherein Rl is
nmor phol i nyl and R2 is benzo[ 1, 3] di oxol e or
2- oxa- - Gempenedeeifpanalaimegsortiace wih chamfowhdeinthe
tompBhdslaré N accordance with claim 12, wherein the
gﬁg%hds 20 e nzo 1, 3] di oxol e- g carboxylic acid
% quz&tlﬁiﬂrb 4ne5; OXVi$-E35P PISH -4-yl-thiazolo[5, 4 c]pyridin-2-
Qﬂ)ﬁydﬂléﬂtgraﬁn&’é) am de or
0X ycl 1 5-car lke ...
e P R AP Mo BT R 2P By B B el yridin-2-
Qﬂﬁdﬂﬂﬁﬁmyhdeam1de 25 14. A process for preparlng a
f
LR LR RO by il B AP iB AL -2 hcrpthin- 41

#S@FlFPQFlaarzld(e7) with a conpound of forrrul a 30 CI(OR2 /
base (20) WD 2005/028484 -54 or with a conpound of

f or mup aC DD Forkild inhRss ddrck)with €aign ¢ Qﬁlﬁ’@éﬁﬂdﬂ@i phenyl and

5 ﬁ%yvlrﬁgﬁzemsw@ufséﬁﬁg‘g}wﬁp‘ﬁ?ﬁ%ﬁ?‘#ﬁqrﬁ%@dﬁeﬁ% HRRp R hieied from the
g?ﬂ?ommﬂfﬁﬁg6bhnqm@hﬁﬁxmmﬁwﬁa&ahe (23) to a compound
of formul a

11. Compounds of formula I in accordance with claim 10, wherein the compounds
are '
N-(7-methoxy-4-phenyl-thiazolo[5,4-c]pyridin-2-yl)-2-morpholin-4-yl-isonicotinamide
or

N-(7-methoxy-4-phenyl-thiazolo[5,4-c] pyridin-2-yl)-2-methyl-isonicotinamide.

12. Compounds of formula I in accordance with claim 1, wherein R'is
morpholinyl and R? is benzo[1,3]dioxole or 2-oxa-5-aza-bicyclo[2.2.1]heptane.

13. Compounds of formula I in accordance with claim 12, wherein the compounds
are
benzo[1,3]dioxole-5-carboxylic acid (7-methoxy-4-morpholin-4-yl-thiazolo[5,4-
c]pyridin-2-yl)-amide or
(18,4S)-2-0xa-5-aza-bicyclo[2.2.1]heptane-5-carboxylic acid (7-methoxy-4-morpholin-
4-yl-thiazolo[5,4-c]pyridin-2-yl)-amide.

14. A process for preparing a compound of formula I as defined in claims

1 ~ 13, which processes comprise

a) reacting a compound of formula
N
i \>_NH2
S
R’ (7)

with a compound of formula

CIC(O)R® / base (20)



R2 PCT/ EP2004/ 010179 wherein R is as defined above
and R2 is piperidine-l-yl, optionally substituted by

wonersons4swr e substituents sel ected fromthe gr 8ApEP2004/010179
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consisting of -(CH2)"-OH, 15 (CH2)"-O | ower alkyl or
| ower al kyl, or is norpholinykj4er is NRR', or is
2-nmet hyl -1 - oxo- 2, 8-di aza-spi ro[ 4, 5] decane,

2- oxar withAzopipopadef formuld hept ane or

1- oxa- 8-aza-spiro[ 4.5] decane, and R ,R' are

i ndependent |y from gagiyORherheWeIhasd! , -(CH2)n

O | ower al kyl or cycloafﬁyl?j%%iionalIJ&ngstituted by
hydrox% and n is..0 -.2;, 20 or WD 2005/028484 -55 c)
r eactd @015‘1’86%%8@?%‘“8? formul a PCT/ EP2004/ 010179 (12)
with Cul (cat), phenanthr8?ﬁne (cat) in the presence
of Cs2CO3 to a conpound formula Il N5 d)
reacting a conpound of f lg (19) with Cul (cat),
phenant hrol i ne (cat) inuthelprestnce, of Cs2CM8 to a
conpound of formula 10 |bYe) ¥odi yﬁng the substituent
R2 within the definitionsRyiven Qbove! and WO

2005/ 028484 PCT/ EP2004/ 010179 -56 if desired,
conveterdig Rt hed BOaresdeinadbaiged i nt o
pharmaceutically acceptable

or

b) reacting a compound of formula

OCH,
\N\ H
Y—N

N~s" )0
R' o

O

HR* / base (23)

with a compound of formula

to a compound of formula

OCH,

~—N H
I N,
NZ~s )R

wherein R is as defined above and R is piperidine-1-yl, optionally substituted by
one or more substituents selected from the group consisting of -(CHz)x-OH, -
(CH,)n-O-lower alkyl or lower alkyl, or is morpholinyl, or is NR'R”, or is
2-methyl-1-o0x0-2,8-diaza-spiro[4,5] decane, 2-oxa-5-aza-bicyclo[2.2.1]heptane or
1-0xa-8-aza-spiro[4.5]decane, and R’,R” are independently from each other lower
alkyl, -(CHj),-O-lower alkyl or cycloalkyl, optionally substituted by hydroxy and n is
0-2;

or



acid addition salts. 15. A conpound according to any
one of clains 1-13, whenever prepared by a process as
wohleiseghsin cl aim 14. 5 16. A nedi canent cont aPOT/EG2A010179

or nore conmpounds as clained in any one of clains

1- 13 and pharmaceutically accepsabl e excipients. 17. A
medi canment according to claim16 for the treatnent of

di seas@ger@ingpcampoundef foavbeosi ne receptor. 18. The

use of a conpound in any one of clains 1 - 13 for the

manuf acture of 10 corres@endi ng negicanments for the
treatnment of diseases rglated o tadenosi ne A2A-
receptor. 19. The invgnt} het Bi-nbef or e descri bed.

N/ISO

(12)
with Cul (cat), phenanthroline (cat) in the presen.ce of Cs,CO;3

to a compound of formula

OCH,
%
N _A~g >—4<::>
o
la
5

d) reacting a compound of formula

OCH,

AN

| g
N/ISO
O

with Cul (cat), phenanthroline (cat) in the presence of Cs,CO;

(19)

to a compound of formula

OCH,
B
N A~g >_®
o
Ib
o

e) modifying the substituent R* within the definitions given above,

10

and
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if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

15. A compound according to any one of claims 1 — 13, whenever prepared by a

process as claimed in claim 14.

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

claims 1 — 13 and pharmaceutically acceptable excipients.

17. A medicament according to claim 16 for the treatment of diseases related to the

adenosine receptor.

18. The use of a compound in any one of claims 1 - 13 for the manufacture of
10  corresponding medicaments for the treatment of diseases related to the adenosine Ajs-

receptor.

19. The invention as hereinbefore described.



