WO 2007/054436 PCT/EP2006/067794 -1 THIAZOLO14,5-C1 PYRIDINE
DERIVATIVES The present invention relates to heterocyclic derivatives of
wdhergengsal formula | HN' Rx S R wherein 5 R' is hydrogen M{%’%Bﬂﬁ/ﬂﬁﬂ%
cyano, lower alkoxy, lower alkyl or lowe aIkyI substituted by halogen or is
cycloalkyl, -(CH2)"-O-lower alkyl, -C(O)R" for R’ being lower alkyl, lower
alkoxy or NR2; R2 is aryl or 5-or 6-membered heteroaryl; R3 is hydrogen,
OR, NR2, lower alkyl, cycloalkyl, aryl, heterocycloalkyl, 5-or 6 10
membered heteroaryl, C(O)NR2, lower alkyl substituted by halogen, or
-C(O)R' for R' being lower aIkyI lower alkoxy or NR2; wherein the aryl,
cycloalkyl, heterocy
and R3 may be unstsbti 6 g soels: o)
alkyl, lower alkoxy, S(0)2- aIIcyI S(O) aIkyI C(O)R for R belng lower
alkyrriuygesdn alkexuar MR R IBMYQRER Q410 ﬁfe?g%yéher};snerai]' bfRula
well as to pharmaceutically acceptable salts thereof. It has surprisingly
been found that the compounds of general formula | are 20 metabotropic
glutamate receptor antagonists. Compounds of formula | are distinguished
WO 2007/054436 PCT/EP2006/067794 -2 by having valuable therapeutic
properties. They can be used in the treato®ént or prevention of mMG1uR5
receptor mediated disorders. Such disonders are acute and/or chronic
neurological disorders, in par uI tenr
g p EG___% /10 ()

3

R

wherein

R' s hydrogen, halogen, cyano, lower alkoxy, lower alkyl or lower alkyl substituted by
halogen or is cycloalkyl, -(CH,),-O-lower alkyl, -C{O)R’ for R’ bein g lower alkyl,
iower alkoxy or NRy;

R* isaryl or 5-or 6-membered heteroaryl;

R s hydrogen, OR, NRy, lower alkyl, cycloalkyl, aryl, heterocycloalkyl, 5-or 6-
membered heteroaryl, C(O)NRy, lower alkyl substituted by halo gen, or -C{O)R’ for
R’ being lower alkyl, lower alkoxy or NRy;
wherein the aryl, cycloalkyl, heterocycloalkyl or 5-or 6-membered heteroaryl
groups for R? and R® may be unsusbtituted or substituted by halogen, cyano, lower
alkyl, lower alkoxy, S(0);-alkyl, S(G)-alkyl, -C(O)R’ for R’ being lower alkyl, lower
alkoxy or NRy;

R ishydrogen or lower alkyl;
n  is0,lor2;
as well as to pharmaceutically acceptable salts thereof,

It has surprisingly been found that the compounds of general formula I are

metabotropic glutamate receptor antagonists, Compounds of formula I are distinguished
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chronic pain, urinary incontinence, gastrointestinal reflux disorder, liver
damage or 5 failure whether drug or disease induced, obesity or Fragile-X

woraantisasacute, traumatic and chronic degenerative processes @pthes/ 067794

nervous system, such as Alzheimer's di_sgqse, senile dementia,
Parkinson's disease, Huntington's chorea, amyotrophic lateral sclerosis

Hehontinie salerrsisp Ry hlapic diseasg s aHa asSehiZAPERIRAY;

anxiety, depressiqn. and drug dependency. 10 In the central nervous
P§§¥?&%"(h‘k€§)§i@%&ﬁ%‘?ﬂ}§§ﬁﬁddﬁ@ﬁrﬂ&ﬁ?{aﬁlé% place by the interaction of

a neurotransmitter, which is sent out by a neuron, with a neuroreceptor.
Glutsiflatisier dees nrgjerercitaloncheurstransniitgedhdiserdrasniapaplayiareacute or

dankaue faie llhﬁéé?" 180606 CEIE AL NEYAUS SIS G NR) IHOCHQRS 1 108 ge or

| tam%te-depen ent__stimulus receptors are divided into two main .
%r%ﬂ%%“. FHSTRTEE & i ST oR S0 AurRiy BRE L BTib RS e Y Rb BT sadeieny aumatic
digeeidwuntelietiotivelancates Dheametahnitapitegiytarinie MeARRINES's disease,

I ARy in.ge nd, furthermore, belong to th .
S%?n%lg%%%%%g?ein cﬁﬁ?%@?p%%ﬁ‘%%ﬁeééﬁﬁ%?gﬁ?‘aﬁ? g? rﬁt“fr}lerenr esf@ems1S
HOAEYERKSHARSS 8 BKABWHIG Ateaseh saeh S5rsrk iy ¢roeuslibrtyiots depression

aAdehididgientheicgequence homology, signal transduction 20
mechanisms and agonist selectivity, these eight receptors can be

sub-givigled.inta three, suh-droups; Rl.and mGIuR5S belo rqQu
I, mGluR2 and mGIuI33 b_teg'fggr% g?l\lrggu%é%lItr%]rélsanrlns&%ﬂﬂ]R0 ,Srﬁ%‘ftﬁj}%é?egpqa& by the
INENGHRO A G RRGTORENSEIEHY- (o1 FbUp RN tI9yahYS bEwerahGtiopiteuroreceptor,
glutamate receptors belonging to the first group can be 25 used for the

treatfilentroatprievketiosjofeacitteoan déar elranria ity ial 6gicabHiSOr@elsys a unique
SHG i i | i ia. Alzheimer's disease ]
g L e L .
SPEIHIYS eSS Eividisnen sA Mrcaimasidhafestasrinterbpairemely the

iduBipHcaaLgRIrHYoRHRASH MPREHIANRQ [ SFAESIMARIS, PROMRIGRGRINP M Pam ate
régee J%'@m??fu %%fg injuries, 30 head.injuries, hypaxia caused by
Bregnancy, cardiac arrest andRyPSSRAREHIRP BlftHeY tPssRdie belong to the
fymilzaddndareischanitd tewptionston's chorea, amyotrophic lateral
sclerosis -3- (ALS); dementia caused by AIDS, eye injuries, retinopathy,

idiopathieRatkigMniseeht members of these mGluR's are known and of these some
even have sub-types. According to their sequence homology, signal transduction
mechanisms and agonist selectivity, these eight receptors can be sub-divided into three

sub-groups:

mGluR] and mGluRS belong to group I, mGhiR2 and mGhuR3 belon gto group I
and mGluR4, mGluR6, mGluR7 and mGIuR8 belong to group I11.

Ligands of metabotropic glutamate receptors belonging to the first group can be
used for the treatment or prevention of acute and/or chronic neurological disorders such
as psychosis, epilepsy, schizophrenia, Alzheimer’s disease, cognitive disorders and

memory deficits, as well as chronic and acute pain.

Other treatable indications in this connection are restricted brain function caused
by bypass operations or transplants, poor blood supply to the brain, spinal cord injuries,
head injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia. Further

treatable indications are ischemia, Huntington's chorea, amyotrophic lateral sclerosis
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parldnsonism caused by medicaments as well as conditions which lead to
glutamate- deficiency functions, such as e.g. muscle spasms, convulsions,
migraine, urinary incontinence, nicotine addiction, opiate addiction,
anxiety, vomiting, dyskinesia, 5 gastrointestinal reflux disorder and
depressions. Disorders mediated full or in3part by mG1uR5 are for
example acute, traumatic and chronic degenerative processes of the

relvdu e En st AR Peritdnawiss astnopattey, déiomstilizs parkinsonism or
Patkinentis diaaageHhetiBaom s @@%aaawemém%é&%fgﬂgmm
n

.multiple sclerosi sychiatric diseases such as schizophrenia
doedien iy R FEan R SORIEH

AnXIety deprasaion. paifs T6aRd Gt SPaSHen BB eR SR BpiRe. TRERrY

mapaiRe(ze0RrotRe @Rkt Kie ipventicitiefate oo pountsof {armAYk .
Qﬁ%&%&%ﬁg{@g@mﬁ%&fd@g@&ll& pé'églgﬁ%lr pharmaceutically acceptable

salts for the preparation of medicaments for the treatment of mGIuURS
re_ce[zfit)osrom diate .disgg%%rs, which %r_e acute a;_nd/or chronic neurological
disordara. ji pAITEHSF &R0 &F BAFORE AT ReiREr{omEsrREca e graumatic and
grrsmasiniegstinedtiefiprodésersief tliverdamagesenfaiue yhetheffete Gkease, senile
gisease indHgce 1ty OF le-X @r gutism, acute, traumatic an )
chr(;ni(?aaegen_egrj%r%ie\g/t(iﬁg‘tr%écéésggltgfz%lﬁh%1 élealy\% Gs g‘}t/ﬂs}rg?%?ps%grr?aa%m sclerosis and
RS fiSe RS haRl HeRseT e IRirkfh s Braie a6, aRiGettingtorission, pain
shbreag depyntiaphicinteralBsievais, angavltiniersclerqsis, psychiatric

diseases such as schizophrenia and anxiety, depression and drug

dependeney, AR EHNRTOe RIONRANGD elates 1o medieamente, 4. ot

containing one or more compoun s of formula [ and’td proc
| R P St oh EEmapSifaly Aceeptabls tolts firstths pecpathtios isf medicaments

foratieledameampomthat oerspabianbiads HbhZ- 2SN ér&?&ﬁt{esalka;a?
<I(lll}m\%%:‘reeln Olizl is gdro en, hal%%?n; cyano, lower aikpxy, lower alkyl or

ower a?k)‘/]!r ST RUTET SV hidfol ,%ﬁcﬁéﬂ‘&éﬂ,O-Q@FW?%@(BWWEMOBWGHCQ
EBtORefmR 8inydbaien|kykr daren BoalfixyoniNR 2 (38e- R 3 A8 duced,
SBn9TP Tambsred zﬂﬁl%ﬂ%@ﬂie, traumatic and chronic degenerative processes of the
nervous system, such as Alzheimer’s disease, senile dementia, Parkinson s disease,
Huntington's chorea, amyotrophic lateral sclerosis and maultiple scierosis, psvehiatric
diseases such as schizophrenia and anxiety, depression and drog dependency.
Furthermore, the invention relates to medicaments, containing one or more compounds

of formula I and to processes for preparation of such compounds.

According to a first aspect, there is provided a compound of general formula I:

mE

HN’h

1 /N"‘/ﬁ\\‘l\f
R, ,_!i\f) "

g

wherein

R' s hydrogen, halogen, cyano, lower alkoxy, lower alkyl or lower alkyl substituted by
halogen, cycioalkyl, -{CHy),-O-lower alkyl, -C(O)R’ for R’ being lower alkyl, lower
alkoxy or NRy; '



R3 is hydrogen, OR. NR2, lower alkyl, cycloalkyl, aryl, heterocycloalkyl,
5-or 6- membered heteroaryl, C(O)NR2, lower alkyl substituted by
halogen, or -C(O)R' for R' being lower alkyl, lower alkoxy or NR2; wherein
the aryl, cycloalkyl, heterocycloalkyl or 5-or 6-membered heteroaryl
groups for R2 and R3 maybe unsusbtituted or substituted by halogen,
cyano, lower alkyl, lower alkoxy, SE®)2-alkyl, S(O)-alkyl, -C(O)R' for R'
being lower alkyl, lower alkoxy or NR2; R is hydrogen or lower alkyl; nis

0, L i asavell a I ically acceptable salts thereof. According
RO 11054 aesvglan.oiaunaceulicaliy g

o0 a second aspect, there Is provided d process for preparing a

R contpBiifs srdrRuliRalesrtriloayddlihopebh evtrichypodisss 5-or 6-
COMpEISREea hERaIE, AT OTRRUNG A AR R NHR: BB Wil AEAMROMIE R for
of f ulauljlgx t okftr?m a ca:%m%mnﬁﬂ%f formula  HN'RZ' N AT~N
R%r%eﬁl)’ %’QT%XN B e e Ro N2 bromine or iodine and R', R"
and R3 ardersiddlinetyabyuerbintl ifedesirgdoalimyortihg tilercantposn@seroaryl
obtained inte Rharmacemically aceen | o $3/t5, 360 o
rea%gé%a compound of fgsgr;mula Il Xialé)éﬁf&ia%ﬁl%sg D W8 - cyane, Jower

. lower alkoxy, S(O)z-alkyl, S(O)-alkyl, -C(OHR’ for R bemg lower alkyl, lower
alkoxy or NRy;

R ishydrogen or lower alkyi;

n isC, lor:

as well as pharmaceutically acceptable salts thereof,

According 10 a second aspect, there is provided a process for preparing a
compound of formula I according to the first aspect, which process comprises:

a) reacting a compound of formula

NH,

1 N N
F%w—(’s » (I

with a compound of formula

to obtain a compound of formula I

; N TN
R_</S ! ()



R" with a compound of formula NH2R' to obtain a compound of formula |
HN"R R-Qi(I) R wherein R, R2 and R3 areas defined above and Xis
chlorine, bromine or iodine, and if desired, converting the compounds
obtained into pharmaceutically acceptable acid addition salts. According
to a third aspect, there is provided a medicament containing one or more
compounds as defined above and-@#armaceutically acceptable excipients
for the treatment and prevention of mGIuR5 receptor mediated disorders.
According to a fourth aspect, there is provided a compound as defined

wioyeas wellas is-pharmscaitisaliy accentaple RAkrfossiinedebove, and if
treatment or prevention of diseases. According to afh;th a%svpa%%%&g {ggad

depifggiden YRS PG BRI P RN E AL P A BdV A5 E Rt as it

adghaymaegudically acceptable salt for the manufacture of medicaments for
the treatment and prevention of mGIuR5 receptor mediated disorders. -3c-
The following definitions of general terms used in the present description
apply TRasEBEvRIR SYREIREFAHB HEMS in question appear alone or in
combination, The term "lower alkyl" used in the present description
denotes straight-chain or branchgg_satyurated hydrocarbon residues with
1 to 6 carbon atoms, preferaighy-ith i to'% car om atoms, such as methyl,
ethyl, n-propyl, i-propyl, n-butyl, t-®Ut | nd the like, The term "lower
alkoxy" denotes a lower alkyl residue ir‘the sense of the foregoing
definition bound via an oxygen atom. Examples of "lower alkoxs " residues

include methoxy, ethoxy, isopropoxy and the like. The term "halogen”
SR ASRISHRNE BB, bromine and fodine. WO 2007/054435
PCT/EP2006/067794 NH.R2

to obtain a compound of formula I

2
HN'R

R‘—{fN lMN |
oz ()

RS
wherein R}, R? and R® are as defined above and Xis chlorine, bromine or iodine, and if
esired, converting the compounds obtained into pharmaceutically acceptable acid

addition salrs.

According to a third aspect, there 1s provided a medicament containing one or
more compounds as defined above and pharmaceutically acceptable excipients for the

treatment and prevention of mGluRS5 receptor mediated disorders.

According to a fourth aspect, there is provided a compound as defined above as
well as its pharmaceutically acceptable salt for use in the treatment or prevention of

diseases.

According to a fifth aspect, there 1s provided the use of a compound as defined
above as well as its pharmaceutically acceptable salt for the manufacture of

medicaments for the treatment and prevention of mGluRS receptor mediated disorders.



-4 The term "lower alkyl substituted by halogen" denotes a lower alkyl
group as defined above which is substituted by one or more halogen
atoms. Examples of such group include but are not limited to methyl,
ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or n-hexyl
substituted by one or more CI, F, Br or | atom(s) as well as 5 those groups
specifically illustrated by the exames herein below. Prefered groups are
difluoro- or trifluoro-methyl or ethyl. "Aryl" represents an aromatic
carbocyclic group consisting of one individual ring, or one or more fused
rings in which at least one ring is aromatic in nature. Preferred aryl group
is phf\%n % 0 The term "5-or 6-membered heteroaryl" refers to an aromatic
ring %8 NS TETBIRBIEh BtRrsal trrm suRsstinl theprestro gescrinygeapply
irgrspatpivanfRvbéditedharethnde divieloanyhsseuRs selacted fomnpitkagen.

Examples of such heteroaryl groups are pyridinyl, pyrazinyl, pyrazolyl,

TRy aviidarinda souae b biazol Thederm heteracycloalloll

refers 10 a saturated non aromatic ring containing one
S5 %‘r%dﬁ’é’%%é}’e"é}éas??&ﬁ? RitFBger, gﬁ%@m&ﬁ%@@ Iieferadlestteirig 4 carbon

atoarbomcatonrsRybletreld hetensay Cipadoyl arehelerosyeloally hjaying 5 or

6 ring members. Preferred are those heterocycloalkyl groups selected
fromg@%n‘lw@%@f rpholinyl o ,
4 égér.ahﬁcrgo ranyl, thio morpgi %ﬁrﬁlﬁ%rggp‘g%%ﬁ%ﬁ%%%Sre%c’l%giriaﬂ fopgeoing
YRR 65 A P8R ST arbeeytBgrolps etmtainiigd
meth2 xgaetomatonsopreferaldlyi3-Biearbon atoms. The term
"pharmaceutically acceptable salt" refers to any salt derived from an
inorgaaicaf exgRis,ag c include: acid addijtion salts
formed with (iyﬁorgaanicg%%g%ﬁ%%h%m%%néoﬁfa? ﬁ%?rlo fic acid,
sulfuric acid, nitric acid, 25 phosphoric acid; or formed with organic acids
such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid,
citric acid, ethanesulfonic acid, fumaric acid, giucoheptonic acid, gluconic
acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic .acid, maleic acid, malic acid, malonic
acid, mandelic acid, methanesulfonic acid, muconic acid,
2-naphthalenesulfonic acid, propionic acid,
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30 salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid or
trimethylacetic acid. Preferred are compounds of formula I, WO

WO2007/1634836 PCT/EP2006/067794 5 HN' Rz N R'--</S j (I) R iheiRifos 7794

R'is lower alkyl; R2 is phenyl, thiazolyl,_pX[idinyl, pyrimidinyl or pyrazolyl,
wherein the rings are 5 unsubstituted or substituted by halogen or lower

alkyl; BR 't%ﬂﬂyd[@@@ﬁalﬁ?lemﬂstﬁ)ért@irﬁ?’iﬁ\léiﬂ:ﬁifﬁ’ér%ti%%@y LICh G
alo or -

bstit bstituted by h 502-lower alkyl; as wéll as
R s e BN Ao B O AR A1 ERBAIRS 6f ch
gfgrpuizcy SR (89 TRINESI1ED (R nvehieybiet iR plopwr iaﬂgtk%ﬁrg ESo%Ineylybec-butyl,
' idinyl ; i ' ar bstituted or.
e e P e B AL DD e o

substituted by halogen or lower alk _
thasp ﬁﬁ?ﬁ%&?ﬁ%@&é&éﬁﬂ%%@ teresicMsseipresirvedenisred groups are

difimpounds Bhiorsatiahyivdiesgini R’ is methyl. Preferred compounds of
formula | are further those, wherein R3 is hydrogen and R2 is phenyl,

substiige, by balpgen, @&ﬁé@@@&%&%@éﬁ%ﬂ%@ﬁg{ﬁ %%}‘91%‘91?%%@ individual ring,
(3-chIoro-phenyl)-éz_-met_hyl-thlazolo[4, -C]pyridin-4-y 5-an'ﬂ.ne.
ol one or more fused rings in’ which at least onle ring is aromatic in nature, Preferred aryl

group is phenyl.

The term “5-or 6~-membered heteroaryl” refers to an aromatic ring containin g one
or more heteroatoms selected from nitrogen, oxygen or sulphur, Preferred are those
heteroaryl groups selected from nitrogen. Examples of such heteroaryl groups are

pyridinyl, pyrazinyl, pyrazolyl, pyrimidinyl, pyridazinyl, isoxazolyl or thiazolyl.

The term “heterocycloalkyl” refers to a saturated non aromatic ring containin gone
or more heteroatoms selected from nitrogen, oxygen or sulphur, the rest being carbon
atoms. Preferred heterocycloalkyl are heterocycloalkyl having 5 or 6 ring members.
Preferred are those heterocycloalkyl groups selected from nitro gen. Examples of such
groups are morpholinyl, tetrahydropyranyl, thiomorpholinyl, piperazinyl, pyrrolidinyl or
piperidyl. '

The term “cycloalkyl” denotes a saturated carbocyclic group, containin 3-12

carbon atoms, preferably 3-6 carbon atoms.

The term “pharmaceutically acceptable salt” refers to any salt derived from an
inorganic or organic acid or base. Such salts include: acid addition salts formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid; or formed with organic acids such as acetic acid, benzenesulfonic acid,
benzoic, camphorsulfonic acid, citric acid, ethanesulfonic acid, fumaric acid,
glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid,

salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid or trimethylacetic acid,

Preferred are compounds of formula I,
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WO 2007/054436 PCT/EP2006/067794 -6 Further preferred are
compounds of formula I, wherein R3 is pyridin-3-yl and R2 is

womeshyksislstituted thiazolyl, for example the following compogpgpanees/es7704

(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-(2-methyl-thiazol-4-yl)-
amine or (2-methyl-7-pyridin-3-yl-thiazolo[ 4,5-c] pyridin-4-yl)-(4-meth
yl-thiazol-2-yl)-amine. 5 Preferred compOLHads of formula | are further
those, wherein R3 is pyridin-3-yl and RRlis halogen-substituted pyridinyl,
for example the following compoung;_(54fluoro-pyridin-2-yl)- (2-meth
yl-7-pyridin-3-yl-thiazolo[4,5-cRpyin{4-yI -aming) Preferred compounds
of formula | are further those, wher&in is pyridin-3-yl and R- is methyl.
substituted pyrazol-3-yl, for example thesfollowing compound: 10
(1-methyl-IH-pyrazol-3-yl)-(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-
Ms-ginine. Preferred compounds of formula | are further those, wherein
R3 is phenyl substituted by halogen or by-S(O)2-lower alkyl and R2 is
ethyl-substituted thiazolyl or 15 is methyl-substituted pyrimidinyl, for
xam ]I%“fﬁre o ing compounds: [ 7-(3,5-Diflu oro-phenyl) -2-meth
)/Zl-thiazolo [ 4,5-c] p yridin -4- yI] - (2-meth yl-thiazol-4-yl) - amine;
K7 (3innberaneduienyl- pddipyl2pyrerhiglinyl or pyrazolyl, wherein the rings are
thiazells ielesaiginds v dms vt tiazohgad) apjpe; 20
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-C]pyridin-4-yl]-(2-met

yl- pyrimidin-4-yh-amine; . .. s . .
R R ST i PaEim i safsoracolyt which can be
[4,5-B]SHheiivdeg o 2phetimyled inhol oy ) Soimeyardiyl;
[7-(3ap-Riflueisnphs dindeme vk tuiazolald Brelpyfidin-4-yl]
-(4-methyl-thiazol-2-yl)- 25 amine. Preferred compounds of formula | are
furthgr those, wherein R3 is pyridin-3-yl substituted by halogen or lower
alkylﬁalt‘(r??(gi‘1 efel & ?nceotﬁlﬁ?élu ésftgg{%ntﬁ?% olyl, methyl- substituted pyridinyl or
methyl-substituted pyrimidinyl, for examplegthe following 30 compounds:

HN'R

. /N \.N

Pll

—~ 1 _J o
RS

wherein

R'  islower alkyl;

R s phenyl, thiazolyl, pyridinyl or pyrazolyl, wherein the rings are unsubstituted or
substituted by halogen or lower alkyi;

R s hyvdrogen, pyridinyl;

as well as pharmaceutically acceptable salts thereof,
Most preferred are compounds of formula I, wherein R’ is methyl.

Preferred compounds of formuia I are further those, wherein R is hydrogen and R
is phenyl, substituted by halogen, for example the following compound

(3-chloro-phenyl)-(2-methyl-thiazolol4,5-c] pyridin-4-yi)-amine.
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[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyridin-4-yl]-(4-methyl-thi
azol-2- yh)-amine; [7-(5-Fluoro-pyridin

WO-20¢Ty034asethyl-thiazolo[4,5-c]pyridin-4-ylI] -(2-methyl-pyrimidigct/mp2066/067794

4-yl)-amine; WO 2007/054436 PCT/EP2Q06/067794 -7
[7-(5-Fluoro-pyridin-3-yl)-2-methyl- -thiazolo [4 5-c]pyridin-4-y1]
-(2-Retthdrthiazotdt Me)comtRinds of formula I, wherein R® i dﬁ/ndm 3-yland R is

ffs e sl el isgolol S dpynan i meiny 5y
(@%ﬁh@méﬁlﬁlmﬁy}’lriilnﬂhNﬁ‘yﬁ*ﬂﬁmmﬂflfl%y@]{&rmﬂa%&lyth(&ﬁtHIGI-W =Hhine or
I [ ar ther those .
?vﬁ%%%%g? {g?lr?gl%{l%qr?g %ﬁﬁ 2{1 tﬁ;tg~1 U%PO v #1)-amine.
t tt ted pyr or methyl- s stituted 10 rimidinyl, for
(renxeamﬁlf e Ifgl?&evﬁ)é@orgt%ﬁh ? f&iﬁ %BWI FEEL- tiiaydfn-3-l and
1%4151tql@gwcﬁmbm9cd4pmetm&tmammgdb mmmwzﬂ\g ethybound
(Béﬂﬁﬂl@fgﬁrﬁi@n@ @?@%WI“‘FW&Y It éll,%) c?ft?]j‘PX é é/) amine.

amine; (2-Methyl-pyridin-4-yl)-(2-methyl-7- pyr|r| 5-yl- “thiszo

idin-5-yl-thi | [4 5-c]
oy OB A D LB g 8 APt St i o e - 3-s1 and
Rorimiel drabstingedosezokBeybifo Rispyeidin- w\mﬁ@sﬁtﬂmb&

(nalegen ariowes Akl and R2 g, pejt &BSEt fed o §l1y % oathyl 2.

substituted pyridinyl, for examplethe tollowing ompoun
A2 Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c] pyridin-4-yI]
-(2-methyl-pyridin-4- yl)-amine; [7-(2-Chloro-pyridn1-4-yl)-2- methyl-

e N
svélig}m];eﬂ)bg en or by —=3(O)z-lower alkyl and R™ is methyl-substituted thiazolyl or
is methyl-substituted pyrimidinyl, for example the following compounds:
{7~(3,5—Diﬂuoro—phenyl)—Z-methy1~thiazolo[4,5—c}pyridin—4—yl]—(2«methy1—thiazol~4—y1)-
amine;

[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo{4,5-¢] pyridin-4-yi]-(4-methyi-
thiazol-2-yl)-amine;

[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-¢] pyridin-4-y1]-(2-methyl-
pyrimidin-4-yl}-amine;
[7-(3-Methanesulfonyl-phenyl)-2-methyi-thiazolo[4,5-c]pyridin-4-vyi]-(2- methyl-
thiazol-4-yl)-amine; and

[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyridin-4-y1] - (4-methyi-thiazol-2- vi)-

amine.

Preferred compounds of formula I are further those, wherein R is pyridin-3-yi
substituted by halogen or lower alkyl and R* is methyl-substituted thiazolyl, methyl-
substituted pyridinyl or methyl-substituted pyrimidinyl, for example the following
compounds:

[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[ 4,5-c] pyridin-4-yl]-(4-meth yl-thiazol-2-
yh-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c] pyridin-4-yl] -(2-methyl-pyrimidin-

4-yl)-amine;
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Preferred compounds of formula | are further those, wherein R3 is
oxazolyl substituted by lower alkyl and R2 is methyl-substituted thiazolyl,

wfanenesapte the 30 following compound: [7-(3,5-Dimethyl-isoxazate#baid os7704

-2-methyl-thiazolo [4,5-C] pyridin-4-y|]-(2_-5n_ethyl- thiazol-4-yl)-amine. The
compounds of formula | of the invention maybe prepared according to

[\wa(B:Hﬁz&5@5@@%33%%)\&%@%%%%@[B,@IE’]%%@%@?FF%MM%MO1-4~
bodiment, the process of the invention comprises the following variants

VY "?é%l({:]ﬁhg a compound of formula Il: NH2 N RN (li) SR 5witha
[dothduet afsfodintdayl 2% ntetbitainaacdofpoclohod fioraula (5 HNRR - Nridin-2-
WlanthlQRs wherein Xis chlorine, bromine or iodine, preferably
[gromine’and R1, R2 and R3 are as defined above, and if desired,

oMiRig (AR BB A P anelRsEidie iy édepeshd thiazol-4-
ydgigdelition salts, or 15 b) reacting a compound of formula 1ll: X R'--(/N j
(1)
Preferred compounds of formula I are further those, wherein R’ is pyrimidinyl and
R” is methyl-substituted thiazolyl, methyl-substituted pyridinyl or methyl-substituted
pyrimidinyl, for example the following compounds:
(2»Methyl—7-pyrimidin»5~yi—thiazolo{dlj—c]pyridin—él——yl)—(4~methy1—thiazoi~2-y1)—amine
(Z—Methy]epyrimidin-4—y1}-(Z-methyl-7—pyrimidin-5-y1—thiazo£0[4,5—c}pyridin~4~y1)~
amine;
(2-Methy1—pyridin—4—y1)~(2-methyl—7-pyrimidin—5-y1-thiazolo{4,5—(:]pyridin~4wyl)—amine
and

(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c] pyridin-4-yl)-(2-methyl-thiazol-4- yh)-amine.

Preferred compounds of formula I are further those, wherein R’ is pyridin-4-yl
substituted by halogen or lower alkyl and R* is methyl-substituted thiazolyl or methyl-
substituted pyridinyl, for example the following compoeunds:
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c] pyridin-4-yi] - (2-meth yI—pyridin~4—
yl}-amine;

[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c] pyridin-4-y1]-(2-methyl-thiazol-4-
yl}-amine; and
[2-Methyl-7-(2-methyi-pyridin-4-yl)-thiazolo[4,5-c]pyridin-4-y1}-(2-methyl-thiazol-4-

yl)-amine.

Preferred compounds of formula I are further those, wherein R’ is oxazoly]
substituted by lower allcyl and R* is methyl-substituted thiazolyl, for example the
foliowing compound:

[7-(3.5-Dimethyl-isoxazol-4-yl)-2-methyl-thiazolo[4,5-c] pyridin-4-yi]-(2-methyi-

thiazol-4-yl)-amine.

‘The compounds of formula I of the invention may be prepared according to various

Processes,
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S R2 with a compound of formula NH2R2 to obtain a compound of
formulal HN'Rz R'--<//(I) S 20 Rs WO 2007/054436

WPEI/ER2(06/067794 -9 wherein R', R3 and R3 are as defingg-ahg4843/a¢7794

Xis chlorine, bromine or iodine, preferably chlorine, and if desired,
converting the compounds obtained into pharmaceutically acceptable
acid addition salts. In accordance with step a), the desired compound of
formTllla | ma¥ b(f]ﬁ%epa edas 5 fogows,: A compound of formula Il and a
compoUnd SF ISHRGTR PO BRI HiSd Rl YR Groarscs the following variants
% BRIstdiphemylphos pfifeoir@@-Himethylxan then e, cesium carbonate

and tri(dibenzylideneacetone)dipalladium ghloroform complex are added

and the reaction mixture is stirred for about 20 hrs at 130 C to obtain a

of th 3nvention are

described in more detail in the followr chemes’l and 2 and in
examples 1 -23. All starting materials (e.g.Fgompound IV) are known
compounds, which can be either prepared according to known methods

from commercially available products or are directly commercially
vaviahallepoehe aedrW.2007/054436 PCT/EP2006/067794 - 10 00J

Jii0jjj R+l //Spy 2N NaOH, methanol R~$pH n-BuLi, Brz, THE R~SY "OH

IV V Br VI R

to obtain a2 compound of formula I:

1 N TN :
F-;—<'S | (I

RS

wherein Xis chlorine, bromine or iodine, preferably bromine and R, R* and R’ are as
defined above, and if desired, converting the compounds obtained into pharmaceutically
acceptable acid addition salts, or

b) reacting a compound of formula III:

X
N B
N
R—¢
—<S | (1)
Rs
with a compound of formula
NH:R*
to obtain a compound of formula I
HN'R2
N B
N
i 4 U
RS



CDI, NHQOH, DMF N trimethylsilylacetylen R'-</S N TPP,

bis(tpp)Pd(Il)CI N N trifluoroacetic anhydride N O Cul, Et3N R+ <'lI' Et3N,
WOQkR2GH24B6+i NH2 S Br S Br IX Si VIII VII NaOMe, MeOH O i ™a2add867794

H202 H2504, 0 NIS, 0 N fJ R+iN H20, gcetone R? NHz dioxane R+-

NNHacetonitrile R~N4NH S S S/ X xi 0°0 XII Xlll POCI3 R2NH2,

IR e KA T SRR B Nedt Dt
R3 1 ioxan ~N. tetrakis + ~ ! I .
BRI N N B Be G CHAR S OTEP YIS poRFARE o

pharmacentically acceptable acid addition salts.

In accordance with step a), the desired compound of formula I may be prepared as
5 follows: Acompound of formula IT and a compound of formula R*Br are dissolved in dry
dioxane. 4,3-Bis(diphenyiphosphino)-9,9-dimethylxanthene, cesium carbonate and
tri(dibenzylideneacetone)dipaliadinm chioroform complex are added and the reaction

mixture is stirred for about 20 hrs at 130 °C to obtain a compound of formula I,

The various processes of the invention are described in more detail in the following
10  schemes 1 and 2 and in examples 1 - 23. All starting materials (e.g. compound IV) are
known compounds, which can be either prepared according to known methods from

commercially available products or are directly commercially available.

Scheme 1



S 0. B.O X wherein the substituents Rt, R2 and R3 are as described

above and wherein R3 is other than hydrogen. 5 Scheme 2 WO
wWERLD7/Qad4436 PCT/EP2006/067794 -1.1 R CI NH R NH2RZpfride18bd/ve7794

S S/ ~1ll-A (R3=H and Xis CI) I-A (R3_:Il-a_wherein the substituents R1

and R3 are as described above. Compounds of formula 11I-A (compounds

of formula Il wherein R3 is H and Xis 5 @l) maybe prepared in o

acco with the,gescupiign in sch [ rdpgto .~ N

/044189 m%ﬁ%&%ﬁdu&s. na

compoundyf formula lll-A and a compougd of formula NH2R2 are ¥

dissolved in dry dioxane. 4,5- oL,
bis(diphenylphosphino)-9,9-dimethylxanthene, cesium carbonate aﬁﬂfﬂ’
tri(dibenzgideneaﬁap@naad}palladium chloroform complex are added, and
ion 10 MikktisreriSigtiered under gAicroviavedetadiation for 50
abouf“t58'C_The reheﬁcﬁrﬁ:j(tu@sﬁiﬁ&gmp_orated ahd NH:
plg( ified in irn/entional manner. Pharieaceutically acceptable safts tf
compoundsiof formula | can be manufactited readily according to Vil
methveds known per se and taking into consideration the nature of the
c¥tipoynd to be converted into a salt. Inorganic or organic acids such as,
for 15 ex,ampllgéégydl[lqghloric acidPhyerngic acid, swphuric acid, nitric o
|

acidh'prosphais, Jailor gitrigaetd:dermic.Acid, fumaridacifmaleic acidﬁm

acete acid, succinicactd, tar acid,‘m“é‘rﬁ’arf’ésglsp onit acid;— R |
p-tolugpesulphonic acid and tke like are suitable for the formation of
pharmaceltically acceptablwsa?ts & basic compoungs of formula |. X1

POCI,
R’NH,, CsCO, 3 l
.R? Xaniphos S d
HN tris(dba)Pd,“CHCI, ¢ ??ﬁgs(} JPA(0)
. X . N N etrakis(ipp N o~
N oxane 1 N ; q i
) " R {
_<S | ‘“(S P ~<s; 7
R R |

| I X
It for R2=H
R%X n-Buli
Na,CO,, B(O-iPri,
tetrakis{ipp)Pd(0) Ci THF
S /

O’B“O
X

wherein the substituents R}, R? and R® are as described above and wherein R’ is other

than hydrogen.

Scheme 2
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Compounds which contain the alkali metals or alkaline earth metals, for

example sodium, 20 potassium, calcium, magnesium or the like, basic
WEmIIesaspasic amino acids are suitable for the formation opcr/ERP2006/067794

pharmaceutically acceptable salts of acidic compounds. The compounds

of formula | and their pharmaceutically acceptable salts are, as already

mentioned above, metabotropic glutamate receptor anta%emlsts and can

be used for the treatment ogyprevention of mMG1uRS5 receptokimediated

disorders, such as aaﬁ? or 25 chronlc ain, urinary mqqntln ce, liver

damage or fallur 1Wh drtiy or B sgdlnduq@q Fy oﬂ\i:raglle X

or autism, acute, trau chronic degent degenerative of the

nervous system, such as Alzheimer's disease, senile dementia,

Parkinson's disease, Huptingter'siehwieanamyotrophic |ateraligclerosis

and multiple sclerosis, psychiatric diseases such as schizophrenia and

i e g N

PCT/EP2006/067794 -12 as shown in references slich as"European

Journal ofPharmacology (2004), 497(1), 25-27."; 'Journal of Hepatology

(zoaa)nﬁsﬁﬁ)dmok&i{ﬂ@nd thtepatplﬁgw%mifaﬂﬁlna iE) (AR06h FBL6IN and Xis

" The comp: ounds, of form lal a dthelr harmaceutjca
R R YRR e e ending o
Wé?ﬁ@ﬂ%l Oelipthsia m&yrp&mn@rp@élymmh@w@dh@unﬁtm diseapeynd of
ﬂé@ﬁﬁﬂﬂtﬁl %%@B%Eﬁﬁﬂ%ﬁ?ﬁ%ﬁémﬁl%% d&@&@@&ﬁfw%ﬁam 4,5
ausalgj pera gesia, severe chronic pain,
-ng Sﬁﬁg%&aér%%’?’ﬁgé%é it AT L0 GArRORALEBRY like
tcédﬂmnahgm,apeﬁmmhgmumymnl ich Imeffistnu atiomplesigraini ) digbtite #iction
1{%99% E@ﬁ’%&qgf 8@11 ﬂﬁ@l‘ﬂW&% %&%W&? %}dﬁ)‘%ﬂfi&? §9a3§1 19 %%c ']I“he

following _method: For binding exp erlments cDNA encoding human mG
IEACHOCBtO Wia & TS RYARY afeth %P@c?é‘élﬁﬁ% B BROYEEIRNAL Mg Procedure
described by Schlaeger and Christensen [Cytotechnology 15:1-13

(1998} aCeikpeeitanedporhbgeiatewere stotedf &80 G 1bauntd thenufactured

@Q&i@%@é&?&%ﬁ@ " é{HBHstﬁﬁé’%%Srt@é{ﬁ%%ﬁ&‘i’g’ ﬁﬁg%%ﬁgﬁggaégg the natul e of
tgl%llytronlsed in” 15 mM Tris-HC1,120 mM NaCl; 100 mM KC1,

RO N GRRISTIH G Asaltelna gy, artara&%v%gaych as, for
esangaaltalivocbicdd-gpaotaidiobedmic acid, sulphuric acid, nitric acid, phosphoric

acid or citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid,

tartaric acid, methanesulphonic acid, p-toluenesulphonic acid and the like are suitable for
the formation of pharmaceutically acceptable salts of basic compounds of formula I,

Compounds which contain the alkali metals or alkaline earth metals, for example sodium,
potassium, calcium, magnesium or the like, basic amines or basic amino acids are suitable

for the formation of pharmaceutically acceptable salts of acidic compounds.

The compounds of formula I and their pharmaceutically acceptable salts are, as
already mentioned above, metabotropic glutamate receptor antagonists and can be used
for the treatment or prevention of mGluRS5 receptor mediated disorders, such as acute or
chronic pain, urinary incontinence, liver damage or failure whether drug or disease
induced, obesity or Fragile-X or autism, acute, traumatic and chronic degenerative
processes of the nervous system, such as Alzheimer’s disease, senile dementia, Parkinson’s
disease, Huntington’s chorea, amyotrophic lateral sclerosis and multiple sclerosis,

psychiatric diseases such as schizophrenia and anxiety, depression and drug dependency
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Saturation isotherms were determined by addition of twelve [3HJMPEP
concentrations (0.04-100 nM) to these membranes (in a total volume of

wRoBtjokandsh at 20 4C. Competition experiments were perforpaedppiibs@oes7794

fixed concentration of [SHJMPEP (2nM) alaq IC50 values of test
compounds evaluated using 11 concentrations (0.3- 10,000nM).

19cubRtang e ta REFIR BRI ARr Ruat A AbEIe.SneLaNERS ineabalion.r), 25-27.":

ORI G THE DI L L e B 1ok RS ki 200

2B Bi6BRi6ATE, Meriden, CT) with a Filtermate 96 harvester (Packard
BioScience) and washed 3 times with cold 50 mM Tris-HC1, pH 7.4 buffer.

Nonspﬁ@étﬁrﬁiﬁdmmrm&ﬁ%ﬁ@ﬂﬁhmﬁlﬁﬁﬁ%&ﬁl@il MMBEE salliGre
radlo tIVI'[ theflterw cotu gﬂf on a(é%%ckar op-count h
g(rztl)gﬁgte SCinti SIlarflo%e’cszlc()zlsj ie{:favxalll GRSREAS AN LHBrRR Baipsuch as
ﬂﬂlrtbfsmlimif@bcmmlm&amrad@adkadlslﬁQpZtmmpmSwuﬁeakam@eﬁndaﬁﬁ
1%&5&%@&3@1@1'&Hﬁ\é&%@@%ﬁ%ﬁ%ﬁ%ﬂﬁﬁ%@o t%@?ﬂ Big & 9 h101nc pain,

functional assays, [Ca2+]i measurements were performed as described
%&%&WIB?W@?%P%%P FB?O‘E)‘aYﬁﬁéZYH]PaE%Iml‘%QL@Q@Mé@Qﬂa@ﬁ@‘ angina, renal
sebdintyinalit, uienaimu Gy rbépreieepiode i HEK-293 cells. The cells were

dye loaded using Fluo 4-AM (obtainable by FLUKA, 0.2M final

concm? QRh dCoagdi NCRAVASTBEMS MWRIE 2 RETOINRA PGS the following
r

flugrometric imaging plate reader (FLIPR, Molecular Devices Corporation, ©
%8ﬂa CA, USA). Antagonist evaluation was performed following a 5

min preincubation with the test compounds followed by the addition of a

subni@timat g ditipnivfeatoniaN A hecrdiitiom{antaginiSisiecepuaswueteansiently

t?&'i?s@e\@{g@ R {9 HRRAAMRIRLINGISHG A GUALCAKIY PG 443080 Qnﬁ 'thnstensen
efﬂm?&tggjsmg iterative_non linear curve fitting softivare (Xcel fit). F

NG mis! the KAl fed! dﬁﬂﬁb&ﬁﬁm@&é&%g@mmﬁ@%
Witivdledds ddinegdyethe fotlodviygriamidaeld;ml € 5OMipd el a8 polytronised in

f’grﬁﬁpl gl %%q ‘i%‘ﬁﬁﬂ\?a@lo?ﬁocﬁﬁl&%aﬂ? Si\ﬂfdh&g‘,%PWo(‘ﬁ Emdm g

which cause
buffer at pH 7.4 to a final assay concentration of 20 [Lg protein/ well.

Saturation isotherms were determined by addition of twelve ["H]MPEP
concentrations (0.04-100 nM) to these membranes (in a total volume of 200 pl) for 1 h at
4°C. Competition experiments were performed with a fixed concentration of [°H]MPEP
(2nM) and ICsq values of test compounds evaluated using 11 concentrations (0.3-
10,0000 M). Incubations were performed for I h at 4°C.

At the end of the incubation, membranes were filtered onto unifilter (96-well white
microplate with bonded GF/C filter preincubated 1 h in 0.1% PEI in wash buffer, Packard
BioScience, Meriden, CT) with a Filtermate 96 harvester (Packard BioScience) and
washed 3 times with cold 50 mM Tris-HCI, pH 7.4 buffer. Nonspecific binding was

measured in the presence of 10 uM MPEP. The radioactivity on the filter was counted (3

min) on a Packard Top-count microplate scintillation counter with quenching correction
after addition of 45 ul of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and
shaking for 20 min.



50 % inhibition of the competing radioligand ([IIHIMPEP). Lis the

concentration of radioligand used in the binding experiment and the lii
woatopesiitbe radioligand is empiri- cally determined for each bagehmaboos/067794

membranes prepared. The compounds_quthe present invention are

mUIuR 5a receptor antagonists. The 20 activities of compounds of

formydaer, a;an6h & sfm%ﬂ5%%Mﬁ&%%9&9&%&1@@%@@%@%&%%&

presented in the table hereaftér are in the range of K. < . Example

KEVM EREREEKatRMBrL D Blguenagol 12841352(3(49997] pegreqorabiig@phuman
23 Ri7520:34p Wi 209 EIR394 361 R ATHERRONBIBGIKE Wadelidi RS ERMROADAS

of formula | and pharmaceutically acceptable salts thereof can be used as

(Abiainahie Ry 10 An Yrathdriin dfjomsrnirtiiticd C3re haraaBHSTERE were
5 @tafmwaabl < m'ﬁ%hmﬁt@afméma%hﬁﬁgei%&&mﬂ Iﬁﬂt.ym%éﬁ!tatf‘ﬁé%@s
laplets, coa e ragees, nard angd soQit gelatine capsules , .
e T Do e R P e R A lesipe 5 min
rrisodvbatttacrethr dotadst, @ pieutihds folovefd Syppesiddiies) of pandntexatiy]

L8 ibnihe fosmef injection solutions. The compounds of formula | and
pharmaceutically acceptable salts thereof can be processed with

pharmaceuytically inert, inorganic or organic catriers for, the production of |
e R R SRS T T AR AR
10 aquetisteghicngdidsi.rod ks attsfaricnthesiiieicantive use dinfor exavafiiginassoftware
f@$, carriers for tablets, coated tablets, drages and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example,

vegetable. oils, waxes, fats, semi-solid and |iquid polyols and the like; X
depeir?)ori r%lgnmﬁw%xﬂ%rtll?}gno$ %eg%}: iF\ly]é % Lﬁ%hm %ﬂ%@%g%&@g‘}é{fﬁgwg% fhe Ki
Wwhinihdedgeitéd. thn folkordse oisoftagelatine capsules. Suitable carriers

for the production of solutions and 15 syrups are, for example, water,

polyols, sucrose, inveqtsugay/ glucesekand the like. Adjuvants, such as
alcohols, polyols, glycerol, vegetable oils and the like, can be used for

15 in which the ICsp values are those concentrations of the compounds tested which cause
30 % mhibition of the competing radioligand ([FH]MPEP). Lis the concentration of
radioligand used in the binding experiment and the Ky value of the radioligand is empiri-

cally determined for each batch of membranes prepared.

The compounds of the present invention are mGluR 5a receptor antagonists. The
20 activities of compounds of formulae I, Ja and Ib as measured in the assay described above

and as presented in the table hereafter are in the range of K; < 400 nM.

Example | Ki (nM) | Example | Ki (nM)

1 26 9 61
2 37 14 45
3 42 17 128
4 40 19 29

5 167 20 87
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' further

agueous injection solutions of water-soluble salts of compounds of
formula |, but as a rule are not necessary. Suitable carriers for

WOH§p85#Ees are, for example, natural or hardened oils, waR§Sl/ERZ06/067794

semi-liquid or liquid polyols and the like. 20.In addition, the pharmaceutical
preparations can contain preservatives, solubilizers, stabilizers, wetting
agentdeamuipifierds siioctenierbaco phantschationdipts;csattdlosalaryiiageof can be

0% QSMEHR RHRATUIE « PHIREMAYIIPE. A0 QLA RIdrass HIRY can

also contajn still other therapeutically valuable substances. As mentioned
PE4TTRICTHEERE RFFBATRHEARIAG 2 EURIPGHLER S rfmedip tBE Saym of tablets, coated
tpblarmacedtcally daceptableladlis tapseiet anthadherapaioalyingtpensions.

%M&Sﬁ%ﬁ%ﬂ% 8E’he§t OfI%'%%Q%??ePeg?\écet” ON: 8IS ALRIAGESS for

e productron stch medicaments Whic compP[ée§ brrngrng one or
SHIIRS BB oVNRRY BT RS A8 4- 3R Prealenaicellifidediyomeehisiabie salts
thereof and, if desired, one or more other therapeutically valuable
substnrcesiptaadgaléficaldosagé faemiageitienwibcopatie MBkahereof can be

i h can vary within wide limits
T O R ORI SR A Biaucron o
p@mw@r%%@rrﬁ Fatensl ,Iﬂré%ﬁé&rv%tféhgécf@mﬂr@rtwreﬁt@m stearic acid

@dmﬂa;g@arm&m@wﬁ% Q62426 mrhgr@% WHR 2 daspge el Cbrdd Rdled

07/05 P P2006/0 /d b rred for aI
tal?%'tré?ln 5 |orr113€si6hd2u ScRbA THE HafRy o%%%ls% ; '”Qto%{ ﬁi%{ﬁlﬁgﬁij juies are,
fwmghm@ﬂ@d@abbmdmglg&h&iﬁatw&eﬁmﬂ a0 Uqnil peladsy apiaferbdy
428 9?13{?1’% 4 A9Q: RS PEL AR vd Hﬁo@ﬂ%@’ 'ﬁ‘& ESXRRR'ES HERRNIIRA IR required

ucrdate the invention: 5 Example 1

iR rRs ORI RLAINH ERSIE P0IBTS, %rﬁw.&rh theyyeghision of solutions and
s¢e@hlara- %mﬂmybmm{ﬁ;ﬂw]lpyﬂdmﬁe(lﬂﬁemgu ghh4 g and the like.

: e moJ were.dissolved in
G R R e e o
AGUEPHFIBIECEOS; @ﬁlt@w%ﬁar@wswlﬁ@ht @%cmﬁnﬂyaﬁ@of formula L but asa

dﬂé%ﬂ?t\&ﬂé’&@%?emmm%@ﬁ E’BICJH%@B?{&]@@@@% S8ripR, ReddPral or
w1 25 eadded nd the. rea ctdo rin strrre%fqr 16 hrs at
é%‘e 4\/?118 Waxes, ts semi-liquid or sand

In addition, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants, They can also contain still

other therapeutically valuable substances,

As mentioned earlier, medicaments containing a compound of formulal or
pharmaceutically acceptable salts thereof and a therapeutically inert excipient are also an
object of the present invention, as is a process for the production of such medicaments
which comprises bringing one or more compounds of formula I or pharmaceutically
acceptable salts thereof and, if desired, one or more other therapeutically valuable
substances into a galenical dosage form together with one or more therapeutically inert

CAITIErS.

The dosage can vary within wide limits and will, of course, be fitted to the
individual requirements in each particular case. In general, the effective dosage for oral or

parenteral administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/



reaction mixture was then evaporated and purified by flash
chromatography on silica gel (heptane / ethyl acetate 90:10 -> 30:70
w@rashani)ysghe desired product was obtained as a yellow solig¢2@:830s6/067794
13%), MS: m/e= 276.3 (M+H'). 15 Exam ge 2 (2-Meth yl-7-pyridin -3-yl-th
iazolo [4,5-c] p yridin-4-yl)-(2-methyl- thlazol 4-yl) -amin e Step

Wsfd s Lhieroe thad- ?Gpﬂ'gﬂi%iﬁ}j&m%glﬁ[ézécg%g'g%ﬂ@ dail dosage for an adult
Tetra E%u]g \g%@ryp tz&&%gnggoar ?n'ls yr?ages)b%twégg 0.7- 14(58% g'per day, preferably

H@@h&@ré’ -Faib@ddo 2ampthylathiazolo[4,5-c]pyridine (280 mg, 0.90 mmol)
(Example B), 3-pyridineboronic acid (133 mg, 1.08 mmol), 2M sodium

carbonaieofh kéh Jkarnp BRR L ANE R Mbathang! weka addediatchig::

mixture stirred at 80C for 6 hrs. The reaction mixture was extracted with
water and two times ethyl acetate. '@e Sr[ﬂanlc extracts were washed
with water and brine, dried with sodlum ?a]te filtered and 25

@v@b&maﬁlmb@éﬁm@tylmddh@ﬁmhﬂ%&ﬁl@ﬁbwrésﬁhhwmtography on
&'@ﬁ(ﬂ@b(ﬁ%@!@ﬂ%ﬁé’z@]ﬁk@% ihne 9)@)191 gf@@ Bo1] gﬁxgzg&ﬁ?fq } and 3-

compound obtained as a_light yell ow SO|I (100 mg, 42%), M
chlpgaant mg_ﬁ)_a)mgtgp g.mmol) were dissolved in 3 ml dry foxane, 4,5-

wmﬁm%bys@ma}wmmmmmtgmd(r@ztﬂy@ (2tmetiy)-thisinoh- daybonate

ine-(100 m
o QU A SR A AR T
ey, \;\’)Q%lmgg&mqﬁ@ﬁ SN t@q’d)@aﬁéon mixture was stirred f01 16 hrs at 120°C The

&fﬁtﬁﬁ(ﬁiﬂﬂﬁWMQﬁEﬂé\%Qeréﬂrﬂﬁgwm (4 é%q[) r[}ﬁ tﬁl@’bﬁ@glca gel
esium carno mo mixture, was
SRR éﬁ‘f’z%%%s"ﬁ%%@&%@%%? 6 Prod i S R e = 2

mmsgébde(r%ﬂ tiraeB3 o rdvifove/ gxy@'éﬁnfifl(mfﬁ@solutlon. Tris(diben
15 zylideneacetone) dip alladium chloroform complex (38 mg, 0.035 mmol)
was added and the reaction mixture was stirred for 1 hour at 100C. The
reaction mixture was then evaporaf@ﬂl’é’ﬁéeﬁuriﬁed by flash
(@qumagtbgrpphmmsylmalgﬁuewmwp@eﬂm dogiate-mOB IO L= HLAG)-amine
[lj ] ( _ T e dgswed product
; Vi e = 394.1(M+H").
Tetrakis(tr 1phenylphosphme)palladmm(()) (52 m , 0. 05 mmol) was dissolved in 8 mli

20 toluene, 4-Chloro-7-iodo-2-methyl-thiazolo[4,5-c]pyridine (280 mg, 0.90 mmol)
(Example B), 3-pyridineboronic acid (133 mg, 1.08 mmol), 2M sodium carbonate (2.70
ml, 5.4 mmol} and 2 ml ethanol were added and the mixture stirred at 80°C for 6 hrs. The
reaction mixture was extracted with water and two times ethyl acetate. The organic
extracts were washed with water and brine, dried with sodium sulfate, filtered and

25  evaporated. The crude product was purified by flash chromatography on silica gel
(heptane / ethyl acetate 9:1 -> 0:100 gradient). The desired compound was obtained as a
light yellow solid (100 mg, 42%), MS: m/e = 263.1 (M+H+).

Step 2: (2-Methyl-7-pyridin-3-yl-thiazolo[4.5-cipvridin-4-v1)-(2-methyvl-thiazol-4-vl)-
30 amine |

4-Chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5-¢] pyridine (100 mg, 0.38 mmol) and 4-

amino-2-methylthiazole (44 mg, 0.38 mmol) (Example C) were dissolved in 3 ml dry

dioxane. 4,5-bis(diphenylphosphino)-9,9-dimethyixanthene (44 mg, 0.08 mmol) and

cestum carbonate (200 mg, 0.61 mmol) were added and this mixture was evacuated and
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Example 3 (2-Methyl-7-pyridin-3-yl-thiazolo [4,5-c]
pyridin-4-yl)-(4-methyl-thiazol-2-yl)-amine 10 The title compound, MS:

WO 703406 (M+H+), was prepared in accordance with the geO®nE#2006/067794

method of example 2, step 2 from 16 -
4-chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5- c]pyridine and

Exeitiing- 4160 ethyi Rinzalbih & E%@éﬁﬂi?je%xyg?n rfrom lthe solution.

-Fluoro-pyridin-2-yl)-(2-methyl-7-p yridin=3-yl-thiazolo [4,5-C

R e G BT DR P A BEES g onmo s
whéphad theasesrgarpeiwith Wae sgardriirmdihotkb f X4 ple: Peastepanixture was
tﬁ’i@ﬁ'e%ﬁ@l‘ﬁf@d%ﬁﬂ%@ﬁlﬁzm'ﬁ&@éﬂk&%@?@?&?]ﬁf APAIRYUAINE B e/ethyl acetate
%jS lno-.SﬁIuoro éllﬁlne. Examfﬁlﬁ 5 (1-Me_fhy- g -

. -.@y?a% -9,%}139?%. SIS i PSR B o a das ehpduct
2% Theaiittd eompdiondsdlS( MV enz, 33%: 3 Wbt Hi)je wasSlepdnad in

accordance with the general method of example 2, step 2 from
4-chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5- c]pyridine and 3-amino-
1-methylpyrazole. 30 Example 6 [7-E381Difd oro-phenyl)-2-meth
P-thiarolol,preinyyidinid-wi i 2s metbyt-iinazok iy +aHoe WEol-2-y1)-amine
2007/054436 PCT/EP2006/067794 - 17 The title compound, MS: m/e =

375.1 (M+H+), was prepared in accordance with the general method of

Bratitpeanpemd. M stép=23#0rh Aetibo Waiquep@smkiingt:cordance with the
dhirzalaldiBsal d}see&qmﬁ]é%,Xeﬂaptefﬁﬂn%ﬂ%u@@ll}{éwt%%i&iﬁ%dyﬁﬂﬂam lo[4,5-

4-amino-2- methylthiazole (Example Q. 5 Example 7
c]pyridine and 2-amino-4-methylthiazole.

Example 4
(3-Fluoro-pyridin-2-yl)-(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-amine

The title compound, MS: m/e = 338.1 (M+H"), was prepared in accordance with the
general method of example 2, step 2 from 4-chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5-

clpyridine and 2-amino-5-fluoropyridine.
Example 5

(1-Methyl-1H-pyrazol-3-y)-(2-methyl-7-pyridin-3-yl-thiazolo[4,5-¢]pyridin-4-yl)-

amine

The title compound, MS; m/e = 323.3 (M+H"), was prepared in accordance with the
general method of example 2, step 2 from 4-chloro-2-methyl-7-pyridin-3-yl-thiazolo[4,5-
c]pyridine and 3-amino-1-methylpyrazole.

Example 6
[7-(3,5-Difluoro-phenyl)-2-methyl-thiazolo[4,5-c]pyridin-4-y1]-(2-methyl-thiazol-4-yI)-

amine
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[7-(5-Fluoro-p yridin-3-yl)-2-methyl-thiazolo [4,5-c]pyridin-4-yl]
-(4-methyl-thiazol-2- yl)-amine 10 The title compound, MS: m/e= 358.2

w(beHe3448@s prepared in accordance with the general methqd-@fisangpler7o4

2, step 1 and step 2 from 4-chloro-7-iod -;-methyl thiazolo[4,5-c]pyridine
(Example B), 3-fliioro-5- pyrldlneboronlc acid and 2-amino-4-

%ﬁmﬁm@@%ﬂ@ Mrampe813. 1(5351;11@1’9 %ﬂ%k‘%p%‘r%‘% %%&%&nkﬁ%@&%ﬂﬁ the
C rain- roimjdin- 4- ne e tufle.c poun

S DRI ISE A AP h b ER P gt
genrelal wiethog viexainpier®, Biep, J-aliustep Refrgiroronic acid and 4-amino-2-

fehlamenldedg: iy, thiazolo[4,5-c]pyridine (Example B),
3- flug?ro 5- pyrldlneboron%c acid and 4-amino-2- methylpyrimidine. Example

9 25 (2-Methyl-7-p yrimidin -5-yl-thiazolo [4,5-c] pyri din -4-yl) -
(4-methyl-thiazol-2-yl) -amin e The B’idmg@}mpound MS: We = 341 1

Y SR e fore e e o

YBxéampte B), 5- pyrlmldlneboronlc acid and 2- amlno -4 30 methylthlazole
Example 10

Meth r|m|d|n 4-y)-(2- meth -7- p rimidin-5-yl-thiazolo[4,5- c]
15%/ .th %ﬁﬁ%‘%% \ﬂ/( b EHEEPITHI06 290 dapgeryigh the

Sitherad mpmmbbﬂ\dﬁmmle % ﬁBﬁ Ez(M—idttp)?. framprepases Tnlra@@(ﬂdﬂﬂ(h@fl—
I 2. f
tﬂ’ié%ib%%e&g? dﬁ%trﬁgfz%f il ﬁt?cx]%t%ﬁg?ﬂa&?ngbtgpo r 31(1 and 2-amino-4-

4-chloro-7 2-me 4 5-c]py Exampl
@%?/Yllﬁli‘i’& oronic acid and 4 -amino-2- methylpyrimidine. 5

Example 8
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c]pyridin-4-yl]-(2-methyl-pyrimidin-

4-yh)-amine

The title compound, MS: m/e = 353.2 (M+H"), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thiazolo[4.,5-c]pyridine ( Example B), 3-fluoro-3-pyridineboronic acid and 4-amino-2-
methylpyrimidine.

Example 9
(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c] pyridin-4-yl)-(4-methyl-thiazol-2-yl)-amine

The title compound, MS: m/e = 341.1 (M+H"), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thiazolo[4,5-c]pyridine ( Example B), 5-pyrimidineboronic acid and 2-amino-4-
methyvlthiazole,

Example 10
(2-Methyl-pyrimidin-4-yD)-(2-methyl-7-pyrimidin-5-yl-thiazolo[4,5-c] pyridin-4-yl)-

amine



Example 11 (2-Methyl-pyridin-4-yl)-(2-methyl-7-pyrimidin-5-yl-thiazolo
[4,5-c] pyridin-4-yl)-amine The title compound, MS: m/e = 335.2 (M+H+),

womsprepased in accordance with the 10 general method of erantple®ic/o67794

10
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30

step 1 and step 2 from 4-chIoro-7-iodo-_21|g1_ethyl- thiazolo[4,5-c]pyridine
(Example B), 5-pyrimidineboronic acid and 2-methyl-4- aminopyridine.
ﬁi@mweolﬁpbiﬁqd MS: m/e = 336.2 (M+H"), was prepared in accordance w1th the

- idin-5-yl-thiazolo idin-4- |az - -yI
e TR R AR R T R SRR
@Méﬁé@mmm (@ﬁqaeralerﬁetﬁqwmwammcmlsmlamé -gtep - ftom
&&ﬂ%%gﬂ%@z-methyl- thiazolo[4,5-c]pyridine (Example B),
5-pyrimidineboronic acid and 4-amino-2 20 methylthiazole (Example C).
Example 13 [7-(2-Chloro-p yridin-4-yl)-2-methyl-thiazolo
[4,5- c]pyridin 4 yI] (2- methyl p yridiﬁxéﬂwleamine 25 The title compound,

4?31“ xampl ;)I_g ge § ar%édi om 3’ %%]r%&'?vﬁ% t%%%% rgyi) -amine

thiazolo [4 5-c]pyridine (Example B), 2-chloropyridin-4-boronic acid and
‘Phengiid)dotn seaopykding. §@§@{N@l@{1§l was prepared in accordance with the

2-Chloro-py -2-methyl-thiazolo
i @?fé%gff/ﬁ‘ R SRS A ) ARG SR ettt
tRET P06 IS E1@iPheRit8-pernpalinel MG iodeid- a0 Mi1-+),
(%; q@ir&d in accordance with the general method of example 2, step
step 2 from 4-chloro-7-iodo-2-methyl- thiazolo[4,5-c]pyridine
(Example B), 2-chloropyridin-4-boronic acid and 4-amino-2-
methylthiazole (Example C). Example 12

(2-Methyl-7-pyrimidin-5-yl-thiazolo[4,5-c]pyridin-4-y1)-(2-methyl-thiazol-4-yl)-amine

The title compound, MS: m/e = 341.0 (M+H™), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thiazolo[4,5-clpyridine ( Example B), 5-pyrimidineboronic acid and 4-amino-2-
methylthiazole { Example C).

Example 13
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyridin-4-y1}-(2-methyl-pyridin-4-

yD)-amine

The title compound, MS: m/e = 368.1 (M+H"), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thiazolo[4,5-clpyridine ( Example B), 2-chloropyridin-4-boronic acid and 2-methyl-4-

aminopyridine,

Example 14
[7-(2-Chloro-pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyridin-4-y1]-(2-methyl-thiazol-4-

ybh-amine
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5 Example 15 [7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo
[4,5-clpyridin-4-yl] -(2-methyl-thiazol-4- yl)-amine 10 The title compound,

wOMBITEe436358.2 (M+H’), was prepared in accordance with thergeperad/os7794

method of example 2, step 1. and step 2.ftom 4-chloro-7-iodo-2-methyl-
thiazolo[4,5-c]pyridine (Example B), 3-flLioro-5-pyridineboronic acid and

"ﬁh@'ﬁ‘ﬂ]&%@n hylthazale. Exampletl1 o Fxaiierd® in accordance with the
an(f Ifon H?tf\ FI)- -methyl )EI oIo4 ’

%ﬁﬂéf% By i% Ettryi<th T8 TP AR RN oAsoTRathVS:

tinfeciof 1 5.2l e preledte d-ich iwoprdatioedvitirthé 20dgerdetaimino-2-

H}Q{(ﬁé dﬁ, @Ep 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thlazolo[4 5- ?pyrl ine (Example B), (3-methylsulfonylphenyl)boronic acid

and 2- amino-4-methylthiazole. Example 17 25
[7-(3-Methanesulfonyl-phenyl)-2- mﬁ&ﬂiﬂéa@lom 5-c]pyridin-4-yl]-(2-met

r|m|d|n 4-yl mi com d, MS: /e =412.3 (M+H+),
ﬁ/fiS repared it m‘ya%:(?'o §a§ce v%mi ?Héazﬁg’ihl IHhet b‘%’&ﬂé@f&‘%?@t‘ﬁbﬂ‘““"
ﬂ)amllst'ep 2 from 4-chloro-7-iodo-2-methyl 30 thiazolo[4,5-c]pyridine

(Example B), (3-methylsulfonylphenyl)boronic acid and 4-

amino-2-methylpyrimidine. Example 18 )
"}[‘l?e(§t}\9| SRR |5‘P{§ny§5§- ), was prepared in accordance with the

dhiazdlofébed]pyitimaky; (ﬁe@&ﬁ]ﬁ-s&@ thiazol- 41;&)@@%@0%@2 1nethy1-
P2006/ 20 The tifle.co ound

s e P A ol SR R P i o>

IBgExYIseaRolstelsraranid gﬂep 2 from 4-chloro-7-iodo-2-methyl-

thiazolo[4,5-c] pyridine (Example B), (3-methylsulfonylphenyl)boronic acid

4
and Example 16

[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]pyridin-4-yl}-(4-methyl-

thiazol-2-yl)-amine

The title compound, MS: m/e = 417.2 (M+H™), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thiazolo[4,5-c]pyridine { Example B), (3-methylsulfonyiphenyl)boronic acid and 2-

amino-4-methylthiazole.

Example 17
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]pyridin-4-y1]-(2-methyl-

pyrimidin-4-yl)-amine

The title compound, MS: m/e = 412.3 (M+H™), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thiazolo[4,5-c]pyridine ( Example B), (3-methylsulfonylphenyl)boronic acid and 4-

amino-2-methylpyrimidine.

Example 18
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]pyridin-4-y1]-(2-methyl-

thiazol-4-yl)-amine
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5 amino-2-methylthiazole (Example C). Example 19 [7-(3,5-Difluoro-phen
yl)-2-methyl-thiazolo [4,5-c] pyridin-4-yl]-(4-methyl-thiazol-2-yl)- amine 10

wOThe titkasompound, MS: mle = 375.1 (M+H+), was prepared #CT/EP2006/067794

accordance with the general method of gxample 2, step 1 and step 2 from
4-chloro-7-iodo-2-methyl- thiazolo[4,5- c]pyrldlne (Example B),
3,5-difluorophenylboronic acid and 2-amino-4- methylthiazole. 15 Example

5-Fl -3-yD)-2- I- lo [4,5-c]pyridin-4- :
BRI o AE DR LS SRl i e
ek eiisrepared inlasicprdandetenith fiven dederabniethdet Diesthiple
RisieB, QIlq?lﬁl&RefF%éﬁP 979 &&9;%%&%&&&%@91&&%%@&@

Exam Ie B uoro-5 dlneboronlc acid an amino-5-

[2 Methyl-7-(5-methyl-pyridin-3-yl)-thiazolo

[4,5-c]pyridin-4-yl]-(2-methyI- thlazotﬁ}a CB ggne The title compound, MS:

We = 354.3 (M+H+), was prepared in accordance with the 30 general

%éﬁn%@&h&tﬁnﬁﬁl@lzl)ﬁéﬁqiaﬂdlﬁ?éplgiﬁfén@]pyrldm 4-yl]-(4-methyl-thiazol-2-yl)-
#Anehdoro-2-methyl-thiazolo[4,5- c]pyridine-7-boronic acid (Example D),

3-bromo-5-methylpyridine and 4-amino-2- methylthiazole (Example Q.

Example 22 WO 2007/054436 PCT/EP2006/067794 21

TheVigthgdmp@umdtvib:pyricin323y ) (iarllo (b -octpysidihid-4db¢ 2 methylthihe

kA UrRaIne-Th6 jide éPHOMSt%S? Y8 73Rt b (V45 WS, yl-

gre pared in accordance with
thiazolo[4,5-c]pyridine ( Example B}, 3,5-difluorophenylboronic acid and 2-amino-4-

methylthiazole,

Example 20
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c] pyridin-4-y1]-(5-methyl-pyridin-2-

yl)-amine

The title compound, MS: m/e = 352.2 (M+H"), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-7-iodo-2-methyl-
thiazolo[4,5-c]pyridine ( Example B), 3-fluoro-5-pyridineboronic acid and 2-amino-5-
methylpyridine.

Example 21
[2-Methyl-7-(5-methyl-pyridin-3-yl)-thiazolo[4,5-c]pyridin-4-v1]-(2-methyl-thiazol-4-

yl)-amine

The title compound, MS: m/e = 354.3 (M+H™), was prepared in accordance with the
general method of example 2, step 1 and step 2 from 4-chloro-2-methyl-thiazolo[4,5-
c]pyridine-7-boronic acid (Example D), 3-bromo-5-methylpyridine and 4-amino-2-
methylthiazole ( Example C).

Example 22
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5 general method of example 2, step 1 and step 2 from
4-chloro-2-methyl-thiazolo[4,5- c]pyridine-7-boronic acid (Example D),

wodzbronses 2 methylpyridine and 4-amino-2- methylthiazole (Exempk® £e6/067794

Example 23 10
[7-(3,5-Dimethyl-isoxazol-4-yl)-2- methyl thlazolo[4 5-c]pyridin-4-yl]-(2-met
[yk18aazal--yheamins fibemtilg1sampaioh, MepRvia m-353 1 tMrdry1-Was:ol-4-
1Hﬁ]é)ared in accordance with the general method of example 2, step 1
68 2 from 4-chloro-7-iodo-2-methyl 15 thiazolo[4,5-c]pyridine
(Example B), 3,5-dimethylisoxazole-4-boronic acid and 4-amino-

ﬁ@l‘?@f&ﬂ&'ﬁ%@ﬁd%@f‘?ﬁ)@ -Qs%%xmﬁ%@is EI%S'H}SQ %&5@%&@ '&qﬁl the

4-Chloro-2-meth 1 thiazolo [4,5-c] ridine’ Ste 3-Nitro- in-4-ol
afrm@éﬁaﬁs}l@drﬁfr@wﬁalﬁé (féspol gm PP h2gt oHP é’oﬁt?th%BFSFﬁ[é‘ 5-
ApididBas)- wm&af&u&&@a&&@% O for-beohts. FaereApieimsde watino-2-

%%}M &re(dﬁxnto | ater and neutralized with 155 ml conc. NaOH

e suspenglon as strirred for 10 min. at 5C and filtered. The
solid was washed with water and dried at 50C and <30 mbar for 1 hour.
The desired product was obtained g§@1ﬂgg§gellow solid (20.2 g, 89%). 30

t yridni-4-ql 3-Nitro-pyridin-4-ol (20.0 g, 143 mm as
& @’B%Z rﬂﬂ@%%ﬁﬁ?lnﬂeeﬂimgﬂwbéwﬁ@% Bl oH] ﬁ%me%wi-
tidd2@g;4PPeaBdhwvas added and the mixture was hydrogenated at ambient
temperature for 4 hrs. The suspension was filtered and the WO

2007/054436 PCT/EP2006/067794 -22 solvent was evaporated. The
Hessiideiorpaoen ddd Sirdfiad 2 A Mniklol (2® gregaradtimacer Bnes with the

dinedativemsy-pRdinpicyl)-asstamide: eI Amin q&ut&mﬁah@ﬁr@eﬂ@@
L[:Plamlz)tyl%scﬁ ?19 ﬁﬂa%e(%x%gﬁ E}l Bd BC '35%58{1? ehrs]g)?aezoale 4-boronic acid and 4-amino-

2-methylthiazole ( Example C).

Synthesis of Intermediates
Example A
4-Chloro-2-methyl-thiazolo[4,5-c]pyridine

Step 1: 3-Nitro-pyridin-4-ol
4-Methoxy-3-nitropyridine (25.0 g, 162 mmol) in 220 ml conc. hydrobromic acid (48%)

was refluxed at 100 °C for 16 hrs. The reaction mixture was cooled, poured into ice water
and neutralized with 155 ml conc. NaOH (32%). The suspension was strirred for 10 min.
at 5°C and filtered. The solid was washed with water and dried at 50°C and <30 mbar for
1 hour. The desired product was obtained as a light yellow solid (20.2 g, 89%).

Step 2: 3-Amino-pyridin-4-ol
3-Nitro-pyridin-4-o0l (20.0 g, 143 mmol) was suspended in 1000 ml methanol and 20 ml

- DMF. Palladium on charcoal (2.0 g, 10% Pd) was added and the mixture was

- hydrogenated at ambient temperature for 4 hrs. The suspension was filtered and the
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N-ethyldiisopropylamine (82 ml, 477 mmol) was added. A solution of
acetylchloride (10.6 ml, 1.50 mmol) in 150 ml dichloromethane was

wagdeadmapwise at ambient temperature. The reaction mixtuge-was sfiild8eh 794

at reflux for 3 hrs and evaporated to dryggss. The residue was stirred in
methanol and filtered. The solvent was evaporated and 10 the desired

PReNChas ARIAIRAd BRAWHE SRIEIL #d9 0B2XNLdS: HaDA 216k,

%MH 3tep 4: 2-Methyl-thiazolo[4,5-clpyridine
]OYF xy-pyridin-3-yl)-acetamide (3.0 g, 19.7 mmol) was dissolved in

150 ml pyrldlne and phosphor pentasulflde (4.4 g, 19.7 mmol) was added.
_ raflux for 2 hrs and evaporated to
u ISSolved In water and the pH was adjusted to 8
e e e et 100, 2

m@rapm@lsmpmmwt@@thul areiaigofheorganic ﬁ&UﬁﬁEW@cQ@%londe

sod sulfate, f e evapor ted The roduct 23
O R e B AR R SR are S
tslmlwpémyl -harete(ws wjpiidinae Ssionribap tefathybtiidzo lo{d @a}pyatdth@

dAReds, Jﬁh@ﬂ&ﬁﬂﬁ@ M@%@ﬁ&?lﬁ%éﬂlm mlchl &r&@rﬁe‘%‘a@v&nt was evapor ated and
%chloro xybenzoic acid (4.15 g 8 mmol) was added. The re

TG ‘ﬁ?Fe‘%aaPBFﬁ’&%‘?ﬁé“rﬁﬁ‘é‘}%ﬁaPé 2SS = BT O,

evaporated. The residue was 25 purified by flash chromatography on

silica.geldichiorom hane! 100:0 -> 90:10 gradient). The
eSred product was obtaine hite solid (2.1 g, 83%), MS: We =
N b5 PP Yk 6 AT RomAdRetg.tRelzmibfal ess v an 150 m

PRV rid @z@pﬁ%ﬁp@mmﬂﬁ@e&m@qﬁmxﬁ&) h&ﬁa@mlm@&aeﬂumﬂmm
zagr dpe %? Ehor logdc?l T g.re ctlgn %u gas eva%o g

Bhd extracted wi At B S A ALl S N BRI B SRS in

weienir thee brgan &d@éﬁ@:tg Wenghdvad adthsebdinrhisultatetéiterbdiandThe
\@Bﬁﬁ%%gf \-;UE'seeg@l%gt%ﬁ WastHEdIgshby dlaschEomatag @’eﬁja%'t%%re dried

epta hyl acetate 90:10 -> 0:100 radlent) The eS|red
v%%o%& RS I BTG SR (BREIE0hS? M. W Lvas sed
Wilvo® t Mty h'ey Qu20R 2B 5AARGIRGEERZN06/06 7794 23-

Step 5: 2-Methvl-thiazolof4,5-clpyridine 5-oxide
2-Methyl-thiazolo{4,5-c]pyridine (2.3 g, 15.3 mmol) was dissolved in 150 ml chloroform

and 3-chloroperoxybenzoic acid (4.15 g, 16.8 mmol) was added. The reaction mixture
was stirred at ambient temperature for 1 hour and then evaporated. The residue was
purified by flash chromatography on silica gel (dichloromethane/methanol 100:0 ->
90:10 gradient). The desired product was obtained as a white solid (2.1 g, 83%), MS: m/e
= 167.2 (M+H™).

Step 6 4-Chloro-2-methvl-thiazolo[4.5-cIpvridine
2-Methyl-thiazolo{4,5-c]pyridine 5-oxide (230 mg, 1.38 mmol) was refluxed 2 hrsin 4 ml

of phosphoryl chloride. The reaction mixture was evaporated and extracted with ethyl

acetate and saturated sodium bicarbonate- solution. The organic extracts were dried with
sodium sulfate, filtered and evaporated. The residue was purified by flash
chromatography on silica gel (heptane/ethyl acetate 90:10 -> 0:100 gradient). The desired
product was obtained as a light yellow solid (180 mg, 70%), MS: m/e = 185.1 (M+H™).
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Example B 4-Chloro-7-iodo-2-methyl-thiazolo [4,5-c]pyridine 5 Step 1.:
2-Methyl-thiazole-4-carboxylic Ethyl2-methylthiazole-4-carboxylate (17.0

w@288/8msaol) was dissolved in 150 ml of methanol and 2N Na@t¥i&@/067704

ml, 300 mmol) was added. The reaction gyxture was stirred for 2 hours at
room temperature. Methanol was evaporated and the residue was
acidified with 2N HCI to pH 2. The aqueous layer was extracted two times
ith e hay% 10 acetate. The organic extracts were dried with sodium sulfate,
d evaporated. The crude product (13.0 g, 91%) was used
ithdertcanyddetilenpuryfichiton togrihe Jpexidtep. Step 2:
5-Bromo-2-methyl-thiazole-4-carboxylic acid
2 Meth |- thlazole -4- carboxyllc aC|d (13.0 g, 90.8 mmol) was dissolved in
5 1573 ull (1.6M in THF; 120 ml, 190.7

mtmog }Aﬁ@&ﬂﬂﬁ%ﬂpwﬁﬁ)m&@ (rnmgeggcﬂ}gﬁrfﬁ? Sum??%m%golml of
strre min O, no omine
DG A Al Masai bR e ortage wes

Sumdgfqnééleammmattmﬂlmmpek&ﬂmidn@hcs'affdmat@amtmthﬁmxmdee was
WasraYeRehed with @ MvalRr sYanaied aadanidified.with 2N HIShGm 1

pH 2. The aqueaqus 20 layer was extracted two times with ethyl acetate.

%ﬁ@%%‘lﬁﬁé&%f@sﬁr&@m&&d%ﬁiememémm sytatimidistedendi@rrprated. The

andeyapiorateld. e crtide prosidol ko gn §HhEY Barifidtio 2 23:Qhe next step,
(M+H+)] was used without any further purification for the next step. Step

3: 5- Bromo methyl thlazole 4- carboxyllc aC|d amide 25

AL 72 4.4 g, 64.8 mmol) was

ﬂhﬁdﬁ;ﬁﬂ&% @@%Qgéﬁlﬂaﬁs@' ﬂm% % ﬁas?ggém%? 5576; €1 THF
solution was
BSP R ﬁ%i@i@%ﬁ orfoRet At eor, S sghiropwise in

36 rm@emath@susam@m& mzsedifhr dthyliacetas Wheh dvdleniThe 0°C. A
QRBIE LFBEIHWESS WashRF{auSY m%wwx?&&éxm@mﬂa%d&%m at -

sulfate 30 filtered and evaporated. The crude product (11.3 g, 799
ansSIE NG PSSP INAY hRc ORMA SR RRTARIFEE &dﬂﬁcghsmm%m@swl e was
@ieﬂclﬁetemﬂl 3BroRate?; @k@ﬁ%aﬁbtﬁi@dﬁa&ﬁﬁ@@@ﬁﬁ@N HCl to pH 2. The agueous
Bro m I-thiazole-4- li id.amide (1.1. 51.1m
e A e e
mymglm§@§ﬁg&ﬂtﬁed and evaporated. The crude product (16,4 g, 81%) [MS:

m/e = 223.0 (M+H+)] was used without any further purification for the next step.

Step 3: 5-Bromo-2-methvl-thiazole-4d-carboxvlic acid amide

5-Bromo-2-methyl-thiazole-4-carboxylic acid (14.4 g, 64.8 mmol) was dissolved in 100
ml DMF and CDI (11.6 g, 71.3 mmol) was added. The solution was stirred for 2 hrs at
60°C, cooled and NH,OH (150 ml, 973 mmol) was added. The reaction mixture was
stirred over night at room temperature and extracted two times with ethyl acetate and
water, The organic extracts were washed four times with water, dried with sodium sulfate,
filtered and evaporated. The crude product (11.3 g, 79%) [MS: m/e = 222.8 (M+H+)]

was used without any further purification for the next step.

Step 4: 5-Bromo-2-methvi-thiazole-4-carbonitrile

5-Bromo-2-methyl-thiazole-4-carboxylic acid amide (11.3 g, 51.1 mmol) was dissolved in
150 m! dichloromethane and triethylamine (14.2 ml, 102.2 mmol) was added,
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WO 2007/054436 PCT/EP2006/067794 - 24 Trifluoroaceticanhydride
(14.3 ml, 102.2 mmol) was added dropwise at OC and the mixture stirred

wondthousaseling for 2 hrs. The reaction mixture was quenchedpaithep2006/067794

saturated NaHCO3-solution and extracteg, with ethyl acetate. The organic
extract was washed with brine, dried with sodium sulfate, filtered and

EnMaporateckiding witide qqnogiwt Sonas-pudiiedy,Hash @WQQG&D%@EM

il he e / ethyl.aceta > 20:80 adlent The desir
D O G PO it s e i
0%, ﬂf(@/NﬁH@(Stéphw@lM@dmﬁn Mn%@tﬁy{@h&hds@m@d The organic extract was
vhiazalefncarpenirile 10k -Brme-4mehulhiazala-4cERapirte i4:8.& product

23.6 mmol) was suspended in 50 ml triethyl amine

A A A 108 AORC BRI BB e ity 200
@radmonolTlan debis{@riphepmylpldosphite)padthalunighcihdboae {083 ¢,gl 48%), MS:
mglbﬁyﬁﬁ ngg and this mixture was evacuated and purged with

argon several times to remove oxygen from the solution. Copper(l)iodide

(45 mg, 0.24 mmol) was added and the 15 reaction mixture was stirred at

S_F@Qﬁol—MBEEVITM{Q}%MMﬂ%E@K%HﬂmMﬂ%@BHﬁﬁEQ three times

th | 1i t h bined
S e e M The o 0t o
teieidel @md@cTwastbﬁﬂﬁﬁdwabhmﬁﬁ&bgréﬁﬁmwLctaugimnylph osphine (186 mg
((herHJEﬁ 5%@?@@%‘% gqﬁﬂné }ﬁﬁ%ﬁﬂ%)(ﬂ)*aﬁlgﬁag%é X} %d YGRWATiol) were

as. a black solid 799

BW%WSfYﬁ‘é’cﬁiﬂdtﬁ’fﬁsz}B @c}:% AT sever al times to remove
&Mﬁtf@bﬁ-tﬁlmﬁﬂwismmdpﬂ&yﬁyid&ldzQJ%—#rgﬂDMﬂﬁliﬁ@lMa&@ gldda.dnd the

&mﬁmﬁtﬂéwﬁyaﬂmﬁ T@%‘?&ngﬂ aﬂﬂ Lsedium methoxide (5,4N Jn.

metha 11.5 mmol) was a e reaction mlxture as stirréd
W@Wﬁ%t&f%ﬂm@aﬁ@%%ﬁmémtﬁ%@é fierealitmestifhavaterel hagombined

@%ﬁﬁ@t@ﬂ&k&b@@@@ﬂ@&@m Wt@ﬁ!ﬂﬁ&i%ﬂ?% a%%d%?I%(BMHc
suI , filtered, orated. The cru 4 0

pJge %s Pl iecdg robn%t]pggﬁ% ryf%? gf@}ébtag«?é%@l acetgte 88:1(} -> [l
%@%uﬁm@@mﬁtpwﬂmmmwbﬂmzdlew bhm&itt(dd@a’iﬁ%b 30 2M
Na2C03-solution (64 ml, 127 m.mol), H202 (30%, 43.3 ml, 424 mmol) and

45 m|
Steprg: 5-(2.2-Dimethoxy-ethyl)-2-methvl-thiazole-4-carbonitrile
2-Methyl-5-trimethylsilanylethynyl-thiazole-4-carbonitrile (4.56 g, 20.7 mmol) was

dissolved in 45 ml methanol and sodium methoxide (5.4N in methanol, 11.5 ml, 62

mmol} was added. The reaction mixture was stirred for 2 hrs at reflux and extracted two
times with ethyl acetate and saturated NaHCO3-solution. The organic extracts were dried .
with sodium sulfate, filtered and evaporated. The crude product (4.5 g, >100%) was used

without any further purification for the next step.

Step 7: 5-(2.2-Dimethoxy-ethvl)-2-methvl-thiazole-4-carboxylic acid amide
2M NaCOs-solution (64 ml, 127 mmol), H>O, (30%, 43.3 m1, 424 mmol) and 45 ml
water were placed and a solution of 5-(2,2-dimethoxy-ethyl)-2-methyl-thiazole-4-

carbonitrile (4.5 g, 21 mmol) in 45 m] acetone was added dropwise at room temperature.
The white suspension was stirred for 2 hrs. Acetone was evaporated and the aqueous

residue was extracted three times with ethyl acetate, The organic extracts were dried with
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water were placed and a solution
of5-(2,2-dimethoxy-ethyl)-2-methyl-thiazole-4- carbonitrile (4.5 g, 21

wanmol)snab ml acetone was added dropwise at room temperptigar2bbeos 7794

white suspension was stirred for 2 hrs. tone was evaporated and the
aqueous residue was extracted three times with ethyl acetate. The

gé'tﬁﬁﬁi%@%ﬁﬁ@?fﬁt&&‘@d&aﬁ’d' echptia MAOTARQAHR4A36 RET E R 20010641844 without
-25 9 |um su at , f|| g]and evaporated. The crude product (4.8 g,

o) was Diged q‘ﬁﬂﬁ% purification for the next step. Step 8:
2- Methyl 5H thlazolo[4 5-clpvridin-4-one 5

ﬁ;eﬁmégogom%ﬂ}y{)mgﬁg% sdLarboxylic acid amide (1.0 g,

' Issolved In 35 mI dioxane and 0.3 ml conc. sulfuric acid
Q&a&thﬂ% b oA iR sdresbrminisid erign (1.0 g 4.3 mmol)
wemfieralivad mTBfélwrme)&msmﬁﬁkmm\laﬁmekﬂdﬁ@c fdangk stiget Torel@action

' I re hed ith.cold dioxane. The
Al S SREANGR YRS ISR RAUARIE ML Bt IS gk
fb@tambﬁflriedafgrai@/m so se@pp@ﬂgmys fASred/and yavhed withisylddigrane
"Biel sdi%]d?ng.srﬂﬁ%b’fﬁ'?"ﬂ fﬂhﬁz&'@%@@‘f{ B)&‘B’b"\%&n%‘{: éiesn‘ed roduct was obtained
0 ridin-4-o mmol) was

as?uas\fr“igtelntye @5 %L] %I% gnd é]]r&glo\%g%lmlde (1.04 g, 4.6 mmol)

was added. The reaction mixture 15 was refluxed _for 3 hrs. T_he brown
sﬁ;&ﬁ%ﬁ@&%&@g@ﬁ%@ﬁﬁ@éﬁr@ %53&19154"&% The solid was

Iltered, washed with cold acetonitrile a hour at 50C and <30
TMEr e YR A iRt -6786) Il & Snd D0l bRl SRFRSPd i 25 ml
alaSEﬁh inrittecuid N?}bﬂﬁtb&ﬁxﬂﬂﬁhfdﬁ&ﬂdﬁﬂ@,r Mmﬁﬁl)sm .adQeBtehe reaction mixture

vr|d o
7- Iod 8r{rilc(lgtﬁ I- 5H mzo?%ﬁ pyr| |n -4- o(r:l%ol{%‘%bo A Cénél S%‘r‘ﬁ%ﬁ‘“ 13 i,
Wipspitheas thFr@t 38031l coblaeaipmiy i dﬂ‘éﬂm@écfffbrl b ons aThEC and <30

hiRekTRaCHPRsMLE: (39 1B apDrAteRisNd eaued asn-AiLhiprmetRanGhout

soI tion in ice ater he aq? eous layer was neutralized with solid
3 RPHT 8‘xf &3 t1i78e times with dichloromethane. 25 The
comblned organic extracts were dried with magnesium sulfate, filtered and

Q@I?,%IJJ%@?@[JJ@@P ’ﬁg %ﬁi&‘l{g J€§| _-@{Q?to_%[]apgy on ;,hca
7?);8%(,2[ W&@&b%%amb{ﬁl 5 C]pyrzdm 4—one (%rg{) lent), The desire

mg, 3.01 mmol) was suspended
in POCl; (8.25 ml, 90.4 mmol) and refluxed for 4 hrs. The black reaction mixture was

evaporated and poured as a dichloromethane solution in ice water, The aqueous layer was

neutralized with solid NaHCO; to pH 7 and extracted three times with dichloromethane.
The combined organic extracts were dried with magnesium sulfate, filtered and
evaporated. The crude product was purified by chromatography on silica gel
(dichloromethane/methanol 100:0 -> 95:5 gradient). The desired product was obtained
as a light yellow solid (280 mg, 30%), MS: m/e = 31 1.0 (M+H+).

Example C

4-Amino-2-methylthiazole

The title compound can be prepared in accordance with the preparation described in
patent EP 321115.
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as a light yellow solid (280 mg, 30%), MS: m/e = 311.0 (M+H+). 30
Example C 4-Amin o-2-methylthiazole The title compound can be

wopreparedia accordance with the preparation described in patenyERoos/067794

321115. WO 2007/054436 PCT/EP2006/Q67794 -26- Example D
4-Chloro-2-methyl-thiazolo[4,5-c]pyridine-7-boronic acid
HEcfehioe@y7-iodo-2-methyl-thiazolo[4,5-c]pyridine (Example B) (2.35 g, 7.56

[) and _triisopropylho, (1.8 ml, 7.94 mmql) were dissolved in 70 ml
%‘%ﬁ" é’%‘gfgglf&h-‘?ég?@ﬁﬁﬁﬁﬂiﬂmﬁ' - .‘éi\ﬂ’%aﬁ@ane) (5.0 ml, 7.94
Hrhddy ovds ativeehuvdplvilsezatc ZOE cTEhyeidieadttonmpiktByd dfsgstiriédiforol) and
RO gﬂ&%@m donl neurithouticesathel0 Mo 2N Tk SaHEONed to -75°C.

were added and extracted three times with ethyl acetate. The organic .
NaPard iR e AR ol Svist Iﬂﬁé’éd%ﬁ%ﬂfl%ﬁé%%ﬁ%tihm C. The
reactin Figttesisuestivas EoyStalized:imanetanitrde 1 get Wiendasicethath. 10 ml

ﬁ@@@%@ﬂ:ﬁ%ﬁ&@% qlid {329 &gﬁé%}n-é%%é i< Zg?ﬁ%igg%%@;?-

Preparation of the pharmaceutical compositions:” Examp
lpymBHSEE ctrisssidh i p e i e S wartierrdananisdrin yagikadlee residue
v AstivalingradieetclaRiRawdarett laciose QamMhite son&iari 3520 me, 30%),
ﬁél%\/gnyj%cyé&%n 8. Na carboxymethylstarch 10 20 Magnesium
Stearate 2" Td i&ht 250 Example Il Tablets of the following
composition are produced in a conventional manner:

Preparation of the pharmaceutical compositions:

Example [

Tablets of the following composition are produced in a conventional manner:

mg/Tablet
Active ingredient 100
Powdered lactose 95
White corn starch 35
Polyvinylpyrrolidone 8
Na carboxymethylstarch 10
Magnesium stearate
Tablet weight 250

Example I1
Tablets of the following composition are produced in a conventional manner:

mg/Tablet
Active ingredient 200
Powdered lactose 100
White corn starch 64
Polyvinylpyrrolidone 12
Na carboxymethylstarch 20

Magnesium stearate
Tablet weight 400
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25 m Tablet Active ingredient 200 Powdered lactose 100 White corn
starch 64 Polyvinylpyrrolidone 12 30 Na carboxymethylstarch 20

wolegmegism stearate 4 Tablet weight 400 WO 2007/054436 PCT/EP2006/667794

PCT/EP2006/067794 -27 Example Ill Capsules of the following
composition are produced: mg/Capsule 5 Active ingredient 50 Crystalline
lactose 60 Microcrystalline cellulose 34 Talc 5 Magnesium stearate 1 to
Capsule fill weight 150 The active ingredient having a suitable particle
size, the crystalline lactose and the-micrqcrystalline cellulose are
homogeneously mixed with one ar?%zf‘t%g%g@d and thereafter talc and
magnesium stearate are admixed. The final mixture is filled into hard 15
gelatine?BSPESIRS B HRWIR S OBIRASIOBGYI0B 246 C T/EP2006/067794
-28 Claims 1. A compound of general formula I: HN'R2 R'-Q , S

mg/Capsule
Active ingredient 50
Crystalline lactose 60
Microcrystalline cellulose 34
Talc 3
Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the
microcrystalline cellulose are homogeneously mixed with one another, sieved and
thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard

gelatine capsules of suitable size.
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R3 5 wherein R' is hydrogen, halogen, cyano, lower alkoxy, lower alkyl or
lower alkyl substituted by halogen, cycloalkyl, -(CH2)a O-lower alkyl,

WO-B{D)R:4ar R' being lower alkyl, lower alkoxy or NR2; R2 is anyirarbe0/067794
6-membered heteroaryl; 10 R3 is hydrqu%n_, OR, NR2, lower alkyl,
cycloalkyl, aryl, heterocycloalkyl, 5-or 6- membered heteroaryl, C(O)NRZ2,
lower alkyl substituted by halogen, or -C(O)R' for R' being lower alkyl,
lower alkoxy or NR2; wherein the aryl, cycloallcyl, heterocycloaky! or 5-or
6-membered heteroaryl groups for I% R3 may be unsusbtituted or
substituted by halogen, cyano, lower yl, lower alkoxy, S(0)2,-alkyl,
S(0)-allcyl, -C(O)R' for R' being lower alkyl, lower alkoxy or NR2; R is
hydrdgert SFTRIEPARYESHFERHO MR el as pharmaceutically acceptable
salts thereof. 20 2. The compound of formula | according to claim 1 HN'R
R'--<"N N (~) SR wherein R'is lower alkgf; WO 2007/054436

PCT/EP2006/067794 -29 R2 is phenym
pyrazolyl, wherein the rings are u
or lower alkyl; R3 is hydrogerf,:‘ ph

hiazolyl, pyridinyl, pyrimidinyl or
wted or substituted by halogen
dinyl, pyrimidinyl or isoxazoly!

which can be unsubstituted or substitutéd by halo or -S02-lower alkyl.

15

20

wherein

R' ishydrogen, halogen, cyano, lower alkoxy, lower alkyl or lower alkyl substituted by
halogen, cycloalkyl, -(CHa),-O-lower alkyl, -C(O)R’ for R’ being lower alkyl, lower
alkoxy or NRy;

R s aryl or 5-or 6-membered heteroaryl;

R s hydrogen, OR, NRy, lower alkyl, cycloalkyl, aryl, heterocycloalkyl, 5-or 6-
membered heteroaryl, C(OYNR;, lower alkyl substituted by halogen, or -C{O)R’ for
R’ being lower allcyl, Jower alkoxy or NR;;

wherein the aryl, cycloalkyl, heterocycloalkyl or 5-or 6-membered heteroaryl

groups for R and R’ may be unsusbtituted or substituted by halogen, cyano, lower
alkyl, lower alkoxy, S(O)z-alkyl, S(0)-alkyl, -C(O)R’ for R’ being lower alkyl, lower
alkoxy or NRy;

R ishydrogen or lower alkyl;

n is0, 1 or2;

as well as pharmaceutically acceptable salts thereof.

2. The compound of formula I according to claim 1
?
HN’R
R‘—(’N | N E
Ao
RG
wherein
R'  islower alkyl;
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5 3. The compound of formula | according to claim 1 HN'Rz R--{/ 0 (I)
S R3 wherein R'is lower alkyl; R2 is phenyl, thiazolyl, pyridinyl or

WOz 3evherein the rings are unsubstituted or 10 substituted EP2606/067794

halogen or lower alkyl; R3 is hydrogen osgyridinyl; as well as
pharmaceutically acceptable salts thereof. 4. The compound of formula |
Hccommﬁglamyam@mmaimy_u por@nidierety RyiezsngimHeddnothEhgs are
compOuN uf rmula L accord o claim 4, wherein R3 is hydrogen and
R2 is &gﬁ{%{ %lj%%lti?ﬂlpés %ﬁ#aq%élear%f&%%el%%’%ﬁo%d of formula |
Bccottifigiecemiph s svimgtdisippiain idiny! or isoxazolyl which can be
(3-chigretfienyd-62-wsihrithiagola it or-Adynisinsdsyl ramine. 7. The

compound of formula | according to claim 4, wherein R3 is pyridin-3-yl and
20 R is eyl subsiiuisd ihigzohl & he compeunds of formula
according to cla , Which compounds aré
(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-yl)-(2-methyl-thiazol-4-yl)-
amine or (2-methyl-?-pyridin-3-yl-thianfﬁ,S—c}
pyridin-4-yl)-(4-methyl-thiazol-2-yl)-aming. 9. The compound of formula |
according to claim 4, wherein R _is pyriglin=8tyl and . 25 R2 is
halogen-substituted pyridinyl. WO 436 %T/EP2006/067794 -30
10. The compound of formula | accordingsto claim 9, which compound is
(5-fluoro-pyridin-2-yl) -(2-methyl-7-pyridin-3-yl-thiazolo[4,5-C]
pyridin-4-yl)-amine. 11. The compound of formula | according to claim 4,
WIHSEFBIn R3 is pyridin-3-yl and R2 is methyl substituted pyrazol-3-yl.

R' s lower alkyl;
R*  is phenyl, thiazolyl, pyridinyl or pyrazolyl, wherein the rings are unsubstituted or
substituted by halogen or lower alkyl;

R s hydrogen or pyridinyl;

as well as pharmaceutically acceptable salts thereof.

4. The compound of formula I according to any one of claims 1 to 3, wherein R! is

methyl.

5. The compound of formula I according to claim 4, wherein R” is hydrogen and R?

18 phenyl, substituted by halogen.

6. The compound of formula I according to claim 5, which compound is

(3-chioro-phenyl)-(2-methyl-thiazoloi4,5-c}pyridin-4-yl)-amine.

7. The compound of formula I according to claim 4, wherein R’ is pyridin-3-yl and

R’ is methyl-substituted thiazolyl.

8. The compounds of formula I according to claim 7, which compounds are
(2-methyl-7-pyridin-3-yl-thiazolo[4,5-c]pyridin-4-y1)-(2-methyl-thiazol-4-yl)-amine or
(2-methyl-7-pyridin-3-yi-thiazolo[4,5-c] pyridin-4-y1)-{4-methyl-thiazol-2-yl)-amine,

9. The compound of formula I according to claim 4, wherein R® is pyridin-3-yl and

R is halogen-substituted pyridinyl.,



5 12. The compound of formula | according to claim 11, which compound

is
WOMHEM$3I H-pyrazol-3-y1)-(2-methyl-7-pyridin-3-yl-thiazolo[4APSTEBid ke 794
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-y1)- amine. 10 13. The compound of forgula | according to claim 4,
wherein R3 is phenyl substituted by halogen or by -S(O)2-lower alkyl and
R2 is tnétietbubstinded thiazolyl aqcta-aﬁr@hyléﬂbsﬁtu{cﬁ&b}?mmkﬁﬂmyﬂd 1.
(0 GRTRRRARD i B AP YRGS IR RSP Hine.
[7 ( ifluoro-phe yI) -methyl-thiazolo[4,5-c]pyridin-4-yl]-(2 3methyl -thia
2o ] PR AR AR HE  Eay Bb B - and
Rﬁym@rﬁhﬂl}ub&tmﬂd;@ythmz&ﬁ yl)-amine;
[7-(3- Methanesulfonyl phenyl)-2-methyl-thiazolo[4,5-c]pyridin-4-yl]
-(2- met -20 pyrlmldln -4-yh)-amine; [ 7-

(3-Mbth oSk foRaindasponsaLoN RBnc) yriink opfipound is

(i(aamlewytatlp@mbnsy%ammm@ﬂ'{7pymdm 3-yl-thiazolo[4,3-c] pyridin-4-yl)-
leluoro phenyl)-2-methyl-thiazolo [4,5-c] pyridin-4-yl]
methyl -thiazol-2-yl)- amine. 25 15. The compound of formula |
accordlng to claim 4, wherein R3 is pyridin-3-yl substituted by halogen or

Ioweraafkub%ﬁl israetviasubstitdtnd thiaz Qi methyls subgtity

ridin substituted p r|m|d| .30 16, The compounds o
'Fg %C}%}glgg}aﬁa 5 B P82 Y‘]"E’Bﬁ Risisracthyl-substituted thxazolyi or

1] T BhFlusotatpyticinp Aivhidsmie thyl- thlazolo[4 5-c]
pyridin-4-yl]-(4-methyl-thiazol-2- yl)-amine;
[7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-c] pyridin-4-yl]

-(2-rhétiespimpenRda shymime I\arorpdin g/ 65daze HCFIEMDe06I06TTe4re:

[73(B B/EMShdpeishpyyidin-grviird-methoyddiazelgild LRV igindmil thiazol-4-y)-
ngz methyl -thiazol-4-
[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[4,5-c]pyridin-4-yl}-(4-methyi-

thiazol-2-yl)-amine;

[7-(3-Methanesulfonyl-phenyl)-2-methyl-thiazolo[ 4,5-c] pyridin-4-yl]-(2-methyl-

pyrimidin-4-yl)-amine;

[7-(3-Methanesulfonyl-phenyl)- 2~methyl—th1azolo[4 5-clpyridin-4-yl}-(2-methyl-

thiazol-4-yl)-amine; and

[7-(3,5-Diflucro-phenyl)-2-methyl-thiazolo{4,5-cIpyridin-4-y1] - (4-methyi-thiazol- 2-y])-

amine,

15. The compound of formula I according to claim 4, wherein R is pyridin-3-yl
substituted by halogen or lower alkyl and R” is methyl-substitnted thiazolyl, methyl-
substituted pyridinyl or methyl-substituted pyrimidinyl.

16, The compounds of formula I according to claim 15, which compounds are:
[7-(5-Fluoro- pyrzdm -3-yl)-2-methyl-thiazolo[4,5-c]pyridin-4-vl]-(4-methyl-thiazol-2-
yl)-amine;

[ 7-(5-Fluoro-pyridin-3-yl)-2-methyl-thiazolo[4,5-¢]pyridin-4-yl] - (2-methyl-pyrimidin-

4-yl)-amine;
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yl)-amine;; [7-(5-Fluoro-pyridin-3-yl)-2-meth yl-thiazolo[4,5-c]pyridin-4-y1]
-(5-meth yl-pyridin-2- yl)-amine; and 5

WO[20088##B4 -(5-methyl-pyridin-3-yl)-thiazolo[4,5-e] pyridin-4-y||#@vretoyétai 794

azol-4- yl)-amine. 17. The compound of fgrmula I according to claim 4,
wherein R3 is pyrimidinyl and R2 is methyl-substituted thiazolyl,

[hefhylsubgtirittia-Byyidibyh ethyiatiyeloyglituepsh £QipyLinid iy ddTheazol-4-

?o Lénds of formula I according to claim 17, which compounds are:

-Methyl-7-pyrimidin-5- yl-thiazolo [ 4,5-c] pyridin-4-yl) -
[(aCnBmgratrazdip iy amimsthyl-thiazolo[4,5-c]pyridin-4-yl]- (5-methyl-pyridin-2-
y{Z-Methykpyrimidin-4-yl)-(2-methyl-7-pyrimidin-5-yl-thiazolo [4,5-€]

ridin-4-yl) 15 amine; (2-Methyl-pyridin-4-yl)- L ]

L2 eé%ﬁbﬁ%%%ﬁé?fﬁé@ﬂ%ﬂ% RS}){%E%QH [g/ygfaiﬁw?f}‘-a"fﬂﬂé@zaﬁﬁfhyl**h13301"4‘
y{Rdutatieyl-7-pyrimidin-5-yl-thiazolo [4,5-c] pyridin-4-yl)

-(2-methyl-thiazol-4-yl)-amine. 20 19. The compound of formula |

according to claim 4, wherein R3 is pyridin-4-yl substituted by halogen or

lowet AlkJFSRFPROYE Sy dmeretinmyoRrbr therhgreiuBsitaatmidingl and
Royridirh 2Qu B cedpeisous, oh éarmulablsaeoe gl A& nwhishstituted
p§0 P{gﬁnps are: 25

%)% Yo’ro-pyridin-4-y|)-2-methy|-thiazo|o[4,5-c]pyridin-4-y|]-(2-methy|-py

ridin-4- y1)-amine;

[7_'(21'§|3.T’ﬁﬁ?ﬁ@ﬂ‘ﬁb@'ﬂﬂﬂﬁy&%ﬁﬂ%@l'%?@@ h%&lﬂ&g'ﬁf‘vﬁiﬁl AErPEIMs are:

zgl-4- yl)-amine; and [2-Methyl-7-(2-methyl-pyri ] )

B s Sy A P - RS B pykisl 21D -amine
(ZFhéetoyhpotind &f: férphu ([ -rectbetdingytancidim 2yivheseidRE Iscxazdityl4-yl) -
aShbstituted by lower alkyl and R2 is methyl-substituted thiazolyl. 35 22.

The i:ompou_n_d of formula | according to claim 21, which compounds is:
Gndeddpyddinsé P impsbre/oprigyding-yl-thiazolo[4,5-c]pyridin-4-yl)-amine;

and
(2-Methyl-7-pyrimidin- 5-yl-thiazolo[4,5-c] pyridin-4-yl)-(2-methyl-thiazoi-4-yl)-amine.

19. The compound of formula I according to claim 4, wherein R’ is pyridin-4-vi
substituted by halogen or lower alkyl and R is methyl-substituted thiazolyl or methyl-
substituted pyridinyl.

20. The compounds of formula I according to claim 19, which compounds are:
[7-(2-Chloro-pyridin-4-yl}-2-methyl-thiazolo{4,5-c] pyridin-4-y1}-(2-methyl-pyridin-4-
yh-amine;

{7-(2-Chloro~pyridin-4-yl)-2-methyl-thiazolo[4,5-c]pyridin-4-yl]- (2-methyl-thiazol-4-
yly-amine; and
[2-Methyl-7-(2~-methyl-pyridin-4-yl)-thiazolo] 4,5-c] pyridin-4-yi]-(2- methyl-thiazol-4-

yl)-amine.

21. The compound of formula I according to claim 4, wherein R is oxazoiyl

substituted by lower alkyl and R* is methyl-substituted thiazolyl.

22. The compound of formula I according to claim 21, which compounds is:



[7- (3,5-Dimethyl-isoxazol-4-yl) -2-methyl-thiazolo[4,5-c]pyridin -4-yl]
-(2-methyl- thiazol-4-yl)-amine. 23. A process for preparing a compound of
WOfeR@k43ccording to claim 1, which 5 process comprises: areaingsaes 7794
compound of formula NH 2 R'-</ N N (I_l» S R 10 with a compound of
formula R'X to obtain a compound of formula | 15 HN' Rz Pia wherein

[Rig S b4vime;tybininezol-dging -ansiyl- RiandoRB RErAs: Siglingth aL0¥R h yi1-
ﬂ%ggollf_ ﬂeﬁL[aeznqi converting the compounds obtained into pharmaceutically
acceptag & acid 20 addition salts, or b) reacting a compound of formula Ill

X RCS (lll) R3 with a compound of formula WO 2007/054436

PCTHEPROAORTEO frept3 il PR 1o oRIaIR B SRMPPHAL IR 1, which
5 pIHolgesBs%(gl eris:é;/J

a) reacting a compound of formula
N s
N
R— (n
S

10 with a compound of formula

2

RX
to obtain a compound of formulal

15

F:§2

HNT

Ny |
R"“(’S | ()

o
RS

wherein Xis chlorine, bromine or iodine and R, R® and R® are as defined above, and if

desired, converting the compounds obtained inte pharmaceutically acceptable acid
20 addition salts, or

b} reacting a compound of formula JII
X

F%L—(’N B 1
A

3

R

with a compound of formula
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S R wherein R', R2 and R3 are as defined above and Xis chlorine,
bromine or iodine, and if 5 desired, converting the compounds obtained

Wainty iradasaceutically acceptable acid addition salts. 24. A medigamest/os7794

containing one or more compounds as clgimed in any one of claims 1 to

22 and pharmaceutically acceptable excipients for the treatment and
prevention of mGIuRS receptor mediaggg piisorders. 10 25. The

medicament according to claim 24 for the treatment and prevention of
t@%ﬁ%g&m%@mlﬁgifal disorders, in particular acute or chronic
pain, urinary Incontinence, gastrointestinal reflux disorder, liver damage'or
failure whether drug or disease inducc;&.cﬁﬁesity or Fragile-X or autism,
acute, traumatic and chronic degeneratiye processes of the nervous

system, such as Alzheimer's dise enle 15 dementia, Parkinson's
disease, Huntington's chorea, amyg i latera )sclerosis and multiple
sclerosis, psychiatric diseases such as sghizophrenia and anxiety,
depression and drug dependency. 26. A compound in accordance with

any one 1of %Iaims 1lto 22 as well as its pharmaceutically acceptable salt
Whpigie Rn Reatid nsepeodsftecdationcondisensddo 862 radsmeobaiodine, and if
RORRBOLIIL I ACCOIIBNES Mﬁaéaut%%@ﬁﬁbﬂgﬂﬁr&%&%'@aﬁlgvsékr%ﬁbﬁe acid
ﬁwlga%rmac tutlcalfi/ acceptab_le salt for the manufacture of medicaments for
Aetreatinént and prevention of mMGIuRS5 receptor mediated disorders. 28.
The use according to claim 27 for the manufacture of medicaments for the
treatiledt apdigneveheor g te andfopsheonipmautolsgicahdisordessone of

claipartieslar ZR1amae-Reahenis 9@&}3{%1%9&%13&%'ﬁﬁ’lﬁ%ﬁ%%ﬁ&%lg%&“a'
reflux .dlsorger I@ﬁ;{ damage or failure whethér drug or disease induced,
PEBERHPDPEFGHRR SFRIeEmediaies. disatsatic and chronic degenerative
processes of the nervous system, such as Alzheimer's -34- disease,
senifeS dEhsenedicraminseyyliissastaimutifg tha's chores, achyotsepbicn of
abi@ral s3slennsis i andumilinlaIsalRroRls, H?}é&t\!ﬁﬁi&%@%%%scgy&&aﬁ ain, urinary

. schizophrenia and anxiet}/, gepressmn and drug dependency.
mcontinence, gastromtestma re

ux disorder, liver damage or failure whether drug or
disease induced, obesity or Fragile-X or autism, acute, traumatic and chronic
degenerative processes of the nervous system, such as Alzheimer’s disease, senile
dementia, Parkinson’s disease, Huntington’s chorea, amyotrophic lateral sclerosis and
multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety, depression and

drug dependency.

26, A compound in accordance with any one of claims 1 to 22 as well as its

pharmaceutically acceptable salt for use in the treatment or prevention of diseases,

27. Use of a compound in accordance with any one of claims 1 to 22 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment

and prevention of mGluR5 receptor mediated disorders.

28. The use according to claim 27 for the manufacture of medicaments for the
treatment and prevention of acute and/or chronic neurological disorders, in particular
acute or chronic pain, urinary incontinence, gastrointestinal reflux disorder, liver damage
or failure whether drug or disease induced, obesity or Fragile-X or autism, acute,

traumatic and chronic degenerative processes of the nervous system, such as Alzheimer’s



L

-34 -

disease, senile dementia, Parkinson’s disease, Huntington’s chorea, amyotrophic lateral
sclerosis and multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety,

depression and drug dependency.

Hexese



