WO 2007/039512 PCT/EP2006/066709 NAPHTHYRIDIN DERIVATIVES
The present invention relates to heterocyclic derivatives of the general

wWerRasA15IN'R RIN~ N R3 | wherein Rl is hydrogen, halogep £YaRRss 700
lower alkoxy, lower alkyl or lower alkyl substituted by 5 halogen,
cycloalkyl, -(CH2), O-lower alkyl, -C(O)R' for R' being lower alkyl, lower
alkoxy or NR2; R is hydrogen or lower alkyl; R- 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 allcyl
substituted by halogen, or -C(O)R' for R' being lower alkyl, lower alkoxy
or NR2; wherein the aryl, cycloallcyl, heterocycloalkyl or 5-or
6-membered. heteroaryl groups for R2 and R3 can be unsusbtituted or
substituted by halogen, cyan ' Substituted by one or
more halogen(s), lower aﬁﬁ%, 2]%?&-01 = l, -C(O)R' for R’
being lower alkyl, lower alkoxy or NR2; nis O, | or 2; as well as to
pharmaceutically acceptable salts thereof. WO 2007/039512
PCT/EP2006/066709 -2 It has surprisingly been found that the
compounds of general formula | are metabotropic glutamate receptor
antagonists. Compounds of formula | are distinguished by having
valuabie dhecapeic-RreReHias: (hey-rande H5ehindbsARalment 9 rmula
prevention of mGIURS receptor mediated disorders. 5 Such disorders are
acute and/or chronic neurological disorders, in particular acute or

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 ishydrogen or lower alkyl;

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

R’ ishydrogen, OR, NR,, lower alkyl, cycloalkyl, aryl, heterocycloalkyi, 3-or 6~
membered heteroaryl, C(O)NR;, lower atky! substituted by halogen, or -C(Q)R’ for
R’ being lower alkyl, lower alkoxy or NRy;
wherein the aryl, cycloé]icyl, heterocycloalkyl or 5-or 6-membered heteroaryl groups
for R* and R® can be unsusbtituted or substituted by halogen, cyano, lower alkyl
optionally substituted by one or more halogen(s), lower alkoxy, $(O),-alkyl, S(0)-
alkyl, -C(O)R’ for R” being lower alkyl, lower alkoxy or NRy;

n is0,lorZ;

as well as to pharmaceutically acceptable salts thereof.



chronic pain, urinary incontinence, gastrointestinal reflux disorder, liver
damage or failure whether drug or disease induced, obesity or Fragile-X

Wor aotispsiacute, traumatic and chronic degenerative proceBsesrinlames709
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nervous system, such as Alzheimer's disease, senile dementia,

Parkinson's disease, Huntington's chorea, amyotrophic lateral sclerosis

and 1& hwltipleisolgosisn peychiditricldiseages:sdchfagsehifophgniarand
%&%xtﬁﬁﬁraﬁmgq& &99ﬁ%@&%@&w@ﬁ};m&m@aﬁww&%sfah?mlshed

H}s ) the transmission of stimuli takes place by the interaction of a

B R BT S SBFBE By L REEHBR e B EraEusiaR, prevention
Giurrephelté 1sctipomaoiiaxdifdEamerseurotransmitter in the brain and plays a
unique 15 role in a variety of central nervous system (CNS) functions. The

glutarade depandent sty dﬁmﬁfﬁcﬁbﬂﬁﬁmﬁ@@@w@ #N@iticular acute or

%91%%1% ](;)I' he #{St maln &rP nametyo%]tefzf)f:l%n cilqule tOEJSVefrOc{a{naﬂa or fatlure
Ilgan ntrolled ion channe e meta roplc glutamate rece

fbﬂ)dﬁ%&ww%ﬁdohwﬁf@r&l ﬁgéﬁ@(mrméﬁmo?@ﬂﬁe‘l@ﬁ@?éﬂih‘éd

famdy;oﬁé},epﬁe&aw pebiplech kFGRPINNS:.020 Htphesank, fighthdiferatisease, senile
nasm&%fas 9&&9&?3@‘8@% af?u’ﬁ“]%‘%{ nap%gﬁéheaég RDEhiE Y%eré'l Wrosis and
sub-types. Accor to théir sequénce omoo V; Slnga transduction

nTEEHBlSISsCs Pt S ket dhas ey BEBAsABABesiepression and
sdrpglivisbeddnte. three sub- groups: mGIluR1 and mGIuR5 belong to group
I, mGIluR2 and mGIuR3 belong to group Il 25 and mGIluR4, mGIuRS,

mG'“'ﬂ?tﬁ@Q@HﬂQM%&&%‘%ﬁ@ areup b Ligandsieh meiahationie: place by the
qIL%ta {ate r%cer%tors belonglng t% the. first groug can be used for the

RO T BRI HELTOI8BICA s BrE S ccptor.

uro%ransn%
tréatment or prevention o ACUte an 1oFChroti
such as psychaosis, epilepsy, schizophrenia, Alzheimer's disease,

cognithH ATRBTHS S SRR RIS TS Weiftais T fhe Ridiara el a unique
paie 130 Gther dfeatablienindicatigns:in(ieSconnectisnBredesitctedibaitent

functian, 9@cté§€oqsbgcgmaé&9&e{@9mrp%% §pﬁ@t§r£%§§8§§ﬁ9@é’}§%e

the brain, spinal cord injuries, head - juries y}goma cau

DPEGHARE <ot Qras LSRR FARSETEASHiEh 3R o ggigairobic ehutamate
imelicgtions et Kchdmia jdHuntiagioh s dhareapamydiraphimtatetelong to the

Sﬁﬁm @%@é@iﬂ coupled receptors.

At present, eight different members of these mGluR 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:

mGluR1 and mGluRS belong to group I, mGluR2 and mGluR3 belong to group II
and mGluR4, mGluR6, mGluR7 and mGluRS belong to group 1.

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 transpiants, poor blood supply to the brain, spinal cord injuries, head
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dementia caused by AIDS, eye injuries, retinopathy, idiopathic
parkinsonism or parkinsonism caused by medicaments as well as
conditions which lead to glutamate 5 deficiency functions, such as e.g.
muscle spasms, convulsions, migraine, gr_inary incontinence, nicotine
addiction, opiate addiction, anxiety, vomiting, dyskinesia, gastrointestinal
Iiﬁjll.ltied 153913 d)?ﬁ anchadictps @ssgﬁaﬁcﬁ@ﬁ@@r&ﬁfdiﬁﬁwb%hﬁfa&l@ﬁ%er treatable
[ traumatic and  chranic degenerativ
B R P R R B R oo
Jemnitreapssikhicoiis die Bderirhuring res ifioretianwonoptitciateral
mmasbsiam¢mwmmlﬁrge&ﬁms»iaaﬂ@i}g@bﬂﬂﬁé@@iﬁ%&d@%qu@ﬂdm clutamate-
ia. iety, ression, pain_and drug dependenc
R Sy s e st
QAPORATGS BfRIFRSAGGICHE LRI dfipismnarxstformaiting afydkinedia,
pharoiaesiticatifactieptadlersblisfesdbespreparation of medicaments for
the 15 treatment of mMGIuRS5 receptor mediated disorders, which are acute

and/omef@é}i@n@@&@@gﬂﬁ@rq{ﬁsm?ﬂm&%i%@%r%%ﬁp% LRGP and

ugnoanri)éi %ontintence, égeastroig estinal reflux disorder, liver damage or )
fallireWheTher GruB 8Frarsa 8 8 it YRY® SENERIF G BT ARSI Brealitrass; senile
setnen iraBankiticcariditiarenitlue Getiordtiviopro cessesph it arerwdessis and

SYBIEPh SUCHAS Alehaine R cisgasen 88 WIS, IpmEantian £ AKiBSORS ression, pain
dis se,go Hgntlrﬁt n's ¢ oreggélmyotrophlc lateral sclerosis’an
p

AUItTPIE SERSTE SIS HATAN RIS AE s L4 BlE A& s chiZdphkenia and

anxie’gé;[%j_epression and drug dependency. Furthermore, the invention
relate

RYSHHOATR RIS, EGEPG Gt Brmded dbrips whderap Fondusd formula I
and tteipphaesses forlyrepairtbre efisuehmempeuads, Aceridinmia @ firshe
waeck-hasdaoyded s compand atgenealiomui, 2 HNRE K.

NN N R3 wherein 30 3a R'Is hydrogen, halogen, cyano, fowera OXY,
|%%?]am§ﬂl&xqm§d&yp%§ﬁﬁﬂ%{§w 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 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. 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

wherein



halogen, cycloalkyl, -(CI-12)n O-lower alkyl, -C(O)R' for R’ being lower
allcyl, lower alkoxy or NR2; R is hydrogen or lower alkyl; R2 is aryl or 5-or
6-membered heteroaryl; R' 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, hetéxocycloalkyl or 5-or 6-membered
heteroaryl groups for R2 and R3 can be unsusbtituted or substituted by
halogen, cyano, lower alkyl optionally substituted by one or more

Ihialogehi@)ﬁ)mehdﬂgmy cB®) deaikylalB (@Y Wikl alB(OIR IdoreRAeingbstituted by
lower, alkyl, lower Y eENR2 nis 0, 2; el > i

pharr%%%%%ﬁ c g@(’gﬂ%}’;t %gygj%sql?r‘%?e%k%c g o?éi%\#g {%%}s (te) g bnrgd[ %‘é’%“ %ltifyl’ lower
therealsqrpviddBa process for preparing a compound of formula | as

efi ' ir \which process comprises a) reacting a
Ry m%%gaﬁge% r&% f SRS

compou aNH2 R'NLN R3Il with acompound of formula
RR2Bis @bt tonepteneddiciornagidiH N' Rz R N_N R3 | 3b wherein

e B S e e o

saltsy o 6-membered heteroaryl, C{O)NR,, lower alkyl substituted by halogen, or
-C{O)R’ for R’ being lower alkyl, lower alkoxy or NR;;
wherein the aryl, cycloalkyl, heterocycloalkyl or 5-or 6-membered heteroaryl groups
for R” and R? can be unsusbtituted or substituted by halogen, cyano, lower alkyl
optionally substituted by one or more halogen(s), lower alkoxy, S(O);-alkyl, S(O)-
alkyl, -C(O)R” for R’ being lower alkyl, lower alkoxy or NRy;

n 1s0,1or2;

as well as pharmaceutically acceptable salts thereof,
According to a second aspect, there is provided a process for preparing a compound

of formula I as defined in the first aspect, which process comprises

a) reacting a compound of formula

with a compound of formula

R’Br

to obtain a compound of formula



b) reacting a compound of formula CI R' N~ R3 Ill with a compound of
formula NHZR2 to obtain a compound of formulaHN'"R R°'"N N R31
wherein R', R2 and R3 are as defined in the first aspect, and if desired,
converting the compounds obtained into pharmaceutically acceptable
acid addition salts. According to a thirdmspect, there provided a
medicament containing one or more compounds as defined above and
pharmaceutically acceptable excipients for the treatment and prevention
ViRl UR RresepIoT magdiaten isarder srAcepedingntoia deurt aspeeting the
there is proyided a.compound as defined above as  well as its
Csm%aé)éa GG e pRARTR S S Dt PRt Sifhat P Bréliention if
diseasesadegoidingsouadithfaspant, there is provided the use of a
compound as defined above as well as its.pharmaceutically acceptable
salt for the manufacture of medi ameégts the treatment and prevention
of mGIuRS5 receptor mediated diso ¢ N he following definitions of
general terms used in the present des ion apply irrespective of
whether the terms in question appear along;or in combination. The term
"lower alkyl used in the present description*deiiites straight-chain or
V\k])&ﬁncched %%tuc[atfeg EE{]})ﬁ(ljlr(;iocarbon residues with 1 to 6 carbon atoms,
pref%ré’bnfly Wi carbon atoms, such as methyl, ethyl, n-propyl,
i-propyl, n-butyl, t-butyl and the like. Ti&Ferm "lower alkoxy" denotes a
RS ERise it Rgase of the foregoing
1 HN'RZ
R | N~ N
N

3
R™ 1
wherein R}, R* and R are as defined in the first aspect, and if desired, converting the

compounds obtained into pharmaceutically acceptable acid addition salts.

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

treatment and prevention of mGIuRS 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 if

diseases,

According to a fifth aspect, there is 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 mGluRS5 receptor mediated disorders.



definition bound via an oxygen atom. Examples of "lower alkoxy" residues
include methoxy, ethoxy, isopropoxy and the like. WO 2007/039512
PCT/EP2006/066709 -4 The term "halogen" denotes fluorine, chlorine,
bromine and iodine. 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 groupcinclude but are not limited to
methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl 5 or
n-hexyl substituted by one or more CI, F, Br or | atom(s) as well as those
group pef%wq}call iclil tratedoqtzg:the examples herein below. Preferred
groups 678 SSPHAD oM BHYF S BtrRA ARy Prespre essréraian apply
arowsatieicardodyehierghouproonsigtingiof eppeimdivichiad ngnerinarieor
more fused rings in which at least one ring is aromatic in nature. Preferred

aryl 10Tgwopnis phenyikFhaderm Beqié-nemberadhateraas i #efRrs:ian or

a tic 1 ' ore heterpatoms selected fro _
e T S A sty win 104
SETRAERIPEM ﬁWB@% ﬁ%%rﬁ%h@sibf’%ﬂ’ heteRyAryt Grolipdard and the like.
hnidazolyl, isoxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl,
pyrimidihgtethiadinwslykesyddtiates iy loTae dbpneibte foceloalcyl theféns soing
g ansatersed NORAR BT N HROBIAIIIG: 80 QLMAIGPEIEIARIO MR de
sele%ted frcg nltr.o%)en oxyge Ighur. Preferred are those

r

hléit%tnfé%ﬁ)g]ﬁ(’?[l’ ésr JBEOSX lec etgefrjsci)ﬁm' nitrogen. Examples of such groups
are morpholinyl, tetrahydropyranyl, thiomorpholinyl, piperazinyl.,
pyrrolidinyl or piperidyl. 20 The term "cycloalkyl" denotes a saturated
carbocychc group, containing 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, 25 phosphoric acid; or formed

with organic acids such as acetic acid, benzenesulfonic acid,
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benzoic, camphorsulfonic acid, citric acid, ethanesulfonic acid, fumaric
acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid,

waydeorgtaphtoic acid, 2- hydroxyethanesulfonic acid, lacticPidiamgics 709

acid, malic acid, malonic acid, mandeliczacid, methanesulfonic acid,

muconic acid, 2-naphthalenesulfonic acid, propionic acid, 30 salicylic acid,
succifiecdeid, thriagmadichqietdluenesdhdmin adidooritimedhyitisetic acid.
Preferred compounds of formula | are compounds wherein WO

2007/039 %% 2h PGWHE RRODGIGHAED byth HidEER ” ReNoies iaRSvav ARk it dipiSs defined
RURR-RLIMSHANMHREHE A % B ATIFTARCISANAARI 0N BB Frcrude
hydrogen, aryl or 5-or 6-membered heterdaryl; wherein the aryl or 5-or
ShhambeireatetdrdarA Yrotind REPR? KRB REY MY risadbtithitsat-By tyl, pentyl
substituiéchbytinadabenciewe ratke/Co it @naly sudstifLieddyao e er mons
pLosRRInQURLAN B ex e POHIUE Bl Braua0e -ggmg% RSRIS. or

compounds of formula | are those, wherein R3 is hydrogen'and R2 is 10

e el 8t stituted heteroaryl, for example the following

compounds: (6-methyl-pyridin-2-yl)-[ 1,7] naphthyridin-8-yl-amine,
(4-methgpltnrpzeenty b a TppagtaivpdHicSRAimsisR-ans g-indiy7dual ring, or
Rap Iﬁf&ﬂﬁﬂﬁugdehﬂ}iﬁ%sl')ﬂﬁﬁ( !ﬁbﬁﬁiﬁlé[@t%iﬁ)lﬁ%ﬂﬁﬁﬁ%magc n|1) nature. Pr]e-fgrred aryl
5-Chlorg-pyridin-2-yl)-(2-methyl-[ 1,7] naphthyridin-8-yl)-amine,

g %ésrgq}g%lidin-2-yl)-(2-methyl-[ |, 7]Jnaphthyridin-8-yl)-amine,
(2-Ch|oro-p)ridin-4-%l)-(2-methyl-['{}i,7] naphthyridin-8-yi)-amine,

(2-Me RS T 7 map ReR R 8T E1 ATt hyERLE [ AR AS PRI S fgntaining one or

(@dvbeibigk¢donin aghthytitim8ritlp (2ametypehthiamdbidy | Pasfamne] are those
heteroaryl groups selected from nitrogen. Examples of such heteroaryl groups are
imidazolyl, isoxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, thiadiazolyl

or thiazolyl,

The term “heterocycloalkyl” refers to a saturated non aromatic ring containing one
or more heteroatoms selected from nitrogen, oxygen or sulphur. Preferred are those
heterocycloalkyl groups selected from nitrogen. Examples of such groups are morpholinyl,
tetrahydropyranyl, thiomorpholinyl, piperazinyl, pyrrolidinyl or piperidyl.

The term “cycloalkyl” denotes a saturated carbocyclic group, containing 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, ghicoheptonic
acid, gluconic acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, mucenic acid, 2-naphthalenesulfonic acid, propionic acid,

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

Preferred compounds of formula [ are compounds wherein



(2-Chloro-[ 1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine, 20
(2-Chloro-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,

WRMEIeY-[ 1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-arairvepand 66709
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(2-Ethyl-[1,7]naphthyridin-8-yl)-(4-methy4-thiazol-2-yl)-amine. Further
preferred are compounds, wherein R3 is hydrogen and R2 is substituted
aryl, for example the following compounds: 3& (3-chloro-phenyl)-[l..,7]
naphthyridin-8-yl-amine, and (3-CGhloro-phgnyl)-(2-methyl-|
1,7]naphthyridin-8-yl)-amine. WA2epN 12 PCT/EP2006/066709 -6
Still further preferred compounds of la bare further those, wherein
R3 and R2 are both 5-or 6-membered optidnally substituted heteroaryl,
for example the following compounds: R
(6-methyl-pyridin-2-yl)-(5-p)ridin-3-yl- [ 1,7] naphthyridin-8-yl)-amine, 5
Rhehlpro-pyridin-4-yl)-(5-pyridin-3-yl-[1,7]naphthyridin-8-y1)-amine,
(5-methyl-pyridin-2-yl)-(5-pyridin-3-y1- [ 1,7] naphthyridin-8-yl)-amine,
@+fluarg ng@g&)g%g 1|d|n -3-y1-[ 1,7] naphthyridin-8-yl)-amine,
%,chloroﬁi)yrldln -4-yl)-[5-(6-methoxy- pyrldln -3-yh)-[

7IndbHidi gt menbsd heteroary
(R chioiospyicin s b)- f5e{Ss uerdpyridineSeyyi{

%ﬂl@ﬁ%@%ﬂ'@r%ﬂ@} AR beld heteroar vl onupg for R” and R® may be unsusbtituted
(5-fluoro-pyridin-2-yl)-[5-(5-flugro-pyridin-3- yl)tﬁﬁlﬁ ,7]naphthyridin-8-yI

%frﬁ?#fétm(%eﬂaésﬁbﬂﬁyﬁ%r.}Py%ﬂfg-@?ﬁaﬁ%w R o more halogen(s)

ToRjeragbhrthayridit8GAleaminbyl (B-cyoro-pyridin-4-yl)- (5 pyrimidin-5-yl-[

1,7]naphthyrid n-8-yl)-amine, (5-fluoro-pyridin-2-yl)-(5-pyrimidin-5-yl-[

1 7]na[mhﬁlﬂyfﬂéﬂﬁhv%dy&):ﬂiﬁbﬁlﬁds(éfMﬂﬂthﬁeZQiogeyMé’eﬁNMdiﬂmﬁo}Qeﬁ and R?is
1(?&'” Sé?b%l?tuqng% eg‘lio%ﬁ% nlaéplfz L%Qv{]g ”dnl 3d¥| [

]15 O}na amine, razo yr| -yl-[
rwaepmﬂram%sgl}ﬁdrﬁ |Rep &%Wrthﬁlzm% -y)-(5-pyridin-3- yI [1,7]
fﬂaﬂﬂ&lwlldmaaom@mm1lﬁszﬁglﬂmzﬁhmomqu (5-pyrimidin-5-yl-L
#gp Xr Hﬁwﬁ% %ﬁw 1azol- %hXPlgsﬂp Y ﬁ_X}n{nlJ]
(5- Chloro pyﬂdm ’7—y1) -{(2- methyl—[l 7}nap thyndm 8-yl)-amine,
(S-Fluoro-pyridin-2-yl)-(2-methyl-[ 1,7Inaphthyridin-8-yl)-amine,
(2-Chloro-pyridin-4-yl1)-(2-methyl-[ 1,7]naphthyridin- 8-yi}-amine,
{2-Methyl-[1,7jnaphthyridin-§-y)-(1-methyl- 1H-pyrazol-3-yl)-amine,
(2-Methyl-[1,7Inaphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
{2-Chloro-[1,7Inaphthyridin-8-yl)-(4-methyl-thiazol-2-vl)-amine,
(2-Chloro-{1,7Inaphthyridin-8-y1}-(2-methyl-thiazol-4-yh-amine,
(2-Methoxy-[1,7]naphthyridin-§-yl)-(4-methyl-thiazol-2-yl)-amine, and
(2-Ethyl-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine.

Further preferred are compounds, wherein R” is hydrogen and R” is substituted aryl,
for example the following compounds:
(3-chloro-phenyl)-[1,7]naphthyridin-8-yl-amine, and
(3-Chloro-phenyl)-(2-methyl-{ 1,7inaphthyridin-8-yl)-amine.



20 (5-Fluoro-pyridin-2-yl)-(2-methyl-5-pyridin-3-yl-[
1,7]naphthyridin-8-yl)-amine, (2-Methyl-5-pyridin-3-yl-[

woAnapbimyidin-8-yl)-(2-methyl-thiazol-4-y1)-amine, PCT/EP2006/066709
(2-Chloro-pyridin-4-yl)-(2-methyl-5-pyridin-3-yI-[
1,7]naphthyridin-8-y1)-amine, (2-Methyl-5-pyrimidin-5-yl-[ 1,7]

nap htﬂbﬂ?@ﬁﬂt&l}’%ré%ﬂmwhﬁﬂﬁﬂ@i éfo}lﬂmmfﬁ e fgrther those, wherein R’ and R*
5- r rdin:3 7 thyridi

; ?nggtﬂ;/gl ?rlhazo £V X&)(g‘a{%n S[‘!E k% oro p)(/)ﬁrdynhggyy Iﬁlple tfhe ﬁoflomno
1C‘?‘}1H8}5‘I‘ﬁﬁyrld|n 8- yI] (4-methyl-thiazol-2-yl)- amine,
[iﬂwwwhdﬁln@yawﬁmwmzsmpmmb&pﬁlmphﬁhyrgmjra&m@

> [5 2.5 Dlrﬁlgﬂﬁﬁzéiylasa? ! m35051r% ﬂyfqﬁd} tﬁ)er mén -y1]-(4-meth

y|(_ H%ﬁ‘ztgylgjg Iéﬁ%ﬁf (5 py11d1n 3-yl-[1, 7}naphthyndm -8-y)-amine,
5 (2 MetbylyBidd-methy b hiezo-2- -ylanminieypk Fipaphtyidimgnyil-pyridine-

2 |
fg{ﬁcgﬁldl klﬁs yI)Wmeth .@g%pé’ %ajhllli ﬂ‘,ll} %g]naphthysidm -8-yll-amine,

SRFBIAN: BBWI%*M ATt ﬂﬁ]&‘ﬁﬁmﬁ Byl imentyhwidsoR 2 iymingn
10 e{WBoZG@Zd@ﬂQS&?lPBTER%ﬁ@QﬁQﬁG&OQin [1,7]naphthyridin-8-yl]-amine,

[WQQ{J dﬁy@dﬁ@% @/@g'&éﬁﬂ}#ﬁﬂm ~3- yl) [1,7}naphthyridin-8-yl]-amine,

na hthyrl in-8-yl]-(4-methyl-thiazo aﬂa

g a8y - DYrRtAR- FI)’%l Hﬁﬁﬂmmﬁl@yﬁ -{ALABERgI-thiazol
zSﬂ)uwmﬁr{&(ﬁaMétpmmynmmaaym&amewain 8-yD)-amine,
1(11'?%’&9 Yi'ﬁg%le'le 5-(§S ’Fﬁ%ﬂifhm@ '{% yﬂaﬁmﬁﬁ"mm 8-vl)-amine,

-(5-Meth oxyp r| in

S A R Ly (A PR ok A8 -amne,

[ Wﬁ“WSLEBﬂWﬂW*%ﬁﬁdmpﬁlﬂl)%ﬁlﬁlﬂﬂ@mwi@ﬂfﬁﬁyg yl)-amine,
-(emeibyl-thigznl-2 Yﬁ(fS@y@i'&ﬂD% AR ﬂ%‘éﬂhﬁh‘)?r)/{dﬁﬂ'%”}l? Whihd: 7]

n?fhth rgf?ltr%ugzol ﬁ£ yign(!‘ﬁugggglecfgyS tyllaﬁo’]]i}aphthyudm 8-ylj-amine,
(2-Methyl-5-pyridin-3-yl-[1,7naphthyridin-8-y1)-(4-methyl-thiazol-2-yl}-amine,

20 (5-Fluoro-pyridin-2-yl)-(2-methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)-amine,
(2-Methyl-5-pyridin-3-yl-[1,7]raphthyridin-8-yl) - (2-methyl-thiazol-4-yl}-amine,
(2-Chloro-pyridin-4-yl)-{2-methyl-5-pyridin-3-yi-[ 1,7]naphthyridin-8-yl}-amine,
(2-Methyl-5-pyrimidin-5-yl-{1,7}naphthyridin-8- y1)-(2-methyi-thiazol-4-yl)-amine,
[5-(6-Chloro-pyridin-3-yl)-2-methyl-[1,7}naphthyridin- 8-y} -(2-methyl-thiazol-4-yl)-

25 amine,

[5-(6-Chloro-pyridin-3-yl}-2-methyl-[1,7]naphthyridin-8-yl} -(4-methyl-thiazol- 2-yl)-
amine,

[5-(3,5-Dimethyl-isoxazol-4-y1)-2-meth yl-[ 1,7]naphthyridin-8-y1]-(4-methyl-thiazol-2-
yi)-amine,

30 [5-(2,5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-[ 1,7)naphthyridin-8-yi] -(4-methyl-thiazo}-
2-ybh-amine,
5-[2-Methyl-8-(4-methyl-thiazol-2-ylamino)-[ 1,7Inaphthyridin-5-yli-pyridine-2-
carbonitrile,

(2-Methyl-5-pyrimidin-5-yl-[ 1,7inaphthyridin-8-yl)- (4-methyl-thiazol-2- vl}-amine,

35 (2-Methyl-5-pyridin-4-yl-[1,7]naphthyridin-8-y})-(4-methyl-thiazol-2-yl)-amine,



ainine, (4-Chloro-thiazol-2-y1)-(2-methyl-5-pyrimidin-5-yI-[ 1,7]

naphthyridin -8-yl) -amine, [5-(5-Fluoro-pyridin-3-yl)-2-methyl-[ 1,7]
waghtingsin-8-yl] - (4-methyl-thiazol-2-yl)- 15 amine, PCT/EP2006/066709

[2-Methyl-5-(6-methyl-pyridin-3-yl)-[

1,7]naphthyridin-8-yl]-(4-methyl-thiazol- 2- yI) amine,

(EEM&E’]WI—ﬁwmilétﬁyﬂmh)rﬂ&mejih}’ﬂ-ﬁ?’%’ﬁﬂﬂtﬁbﬁﬁny@yl ]-{4-methyl-thiazol-2-y1}-

Eé aphthyrldln -8-yl)-amine, (2-Chloro-pyridin-4-yl)-(2-meth
yrlmldln -5-yl-[ 1,7 nap hthhyridin-8-yl)-amine, 20
gﬁ(Q%m@tﬁy[L@ﬁ%y} gzyp’{élﬁé@ﬁphmﬁﬂdm §8-y1]-(4-methyl-thiazol-2-yl)-
naphitkyridin-8-yl]-(2- methyl -thiazol- 4-yl)-amine,

%ngﬁr%ﬁré:g? Pg’%]f? %% L Tjraphthyridin-§-y11-(4-methyl-thiazol-2-y)-

[2TMeEhyl-5-(2-methyl- pyrldln -3-yl) - [ 1,7] naphth yridin-8-yl]
-(Z-n5enbyththigpotidind)- @iln@eRB1-[ 1,7 naphthyridin-8-yl]-(4-methyl-thiazol-2-yl}-
(]drﬁlllgghyl IH-pyrazol-3-yl)-(2-methyl-5-pyrimidin-5-yl-[
7]naphth ridin-8- yI amine, [5-(5-Fluoro-pyridnn-3- yI -2-methyl-[ 1,7]
ﬁt}bry}jxlgé Eﬂft&ﬁr rﬁ&%ﬁ%}?“%ﬁy&&?&ﬂ@%}‘/y&ﬁﬁé -y1]-(4-methvl- -thiazol-2- yhi-
[%{Mmthyl -5-(6-methyl-pyridin-2-yl) -

] I t | YL
B A T, et >
-3MiRE, [2-Methyl-5-(3-methyl-3H-imidazol-4-yl)- [ 1,7] naphthyridin-8-yl]
-(@-Celtry-thiapb224 R amite ] {2 Methidib-§3yiie Al <phichyidaral-dydjsfne,
154] y ]
e s R A s R S U
123 Kaphthyridin-8-yl] -(2-meth yl-thiazol- 4-yl)-amine,

[2-Méthiy# 5-(B-metimyHpyriinichayD- Y17 dapl th aphinttdy sigitd 8ndihyl-thiazol-2-y1)-
(2zmgthyl-thiazol-4-yl) - amine,
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30

(2-Methyl-pyrimidin-4-y1}-(2-methyl-5-pyrimidin-5-yl-[ 1,7naphthyridin-8-yl}-amine,
(2-Chloro-pyridin-4-yl)-(2-meth yl-5-pyrimidin-5-yi-[ 1,7]naphthyridin-8-yl)-amine,
[5-(2,5-Dimethyi-2H-pyrazol-3-y1)-2-methyl-[ ,7]naphthyridin-8-yl] - (2-methyi-thiazol-
4-yly-amine,

(2-Methyl-5-pyrimidin-2-yl-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl}-amine,
[2-Methyl-5-(2-methyl-pyridin-3-y1)-{1,7]naphthyridin-8-yl} -( 2-methyl-thiazol-4-y1}-
amine,

(1-Methyl- IH-pyrazol-3-yI}-(2-methyl- 5-pyrimidin-5-yl-[1,7}naphthyridin-8-yl)-amine,
{5-(5-Fluoro-pyridin-3-y1)-2-methyl-[ 1,7]naphthyridin-8-yl]-{ l-methyl- IH-pyrazol-3-yl)-
amine,

[2-Methyl-5-(6-methyl-pyridin-2-y1)-[ 1,7Inaphthyridin-8-yl]-(2-methyl-thiazol-4-yl}-
amine,

{4-Methyl-thiazol-2-y1)-(2-methyl-5-thiazol-2-yI-[1,7Tnaphthyridin-8-y1)-amine,
[2-Methyl-5-(3-methyl-3H-1midazol-4-y1)-[ 1,7 naphthyridin-8-yl}-(4-methvl-thiazol-2-
yi}-amine,

[2-Methyl-5-(3-methyl-3H-imidazol-4-yI)-[ 1,7]naphthyridin-8-yl]-(2-methyi-thiazol-4-

yi)-amine,
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5 (2-Methyl-5-pyrazin-2-yl-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)
-amine, [5-(5-Flu oro-pyridin -3-yl)-2-methyl- [ 1,7]

woapittnadgin-8-yl]-(2-methyl-thiazol-4-yl)- amine, (2-Methyl-Sepynivire@4ds foo

1,7] naphthyri din-8-yl)-(4-trifluoromethyl-ghiazol-2-yl)-amine,

(4-Difluoromethyl-thiazol-2-yl)-(2-methyl-5-pyridin-3-yl-[

][,27 Mephihiridim8hf-Hndidshid@iazol-5-yl)-[1,7]naphthyridin- 8-y1]-(2-methyi-thiazol-
ggyllngwlazol -2-yl)-[2-methyl-5-(5-trifluoromethyl-pyridin-3-y1)-[1,7]nap

E%M%%%wm@m@ el TP il -

hthymielin- 8-yl] -amine. 15 Further preferred compounds of formula | are

fsthsH fg@% EppnaTEIn, Fﬁ lﬁﬁgﬁtﬁyq@m@%ﬁ%smm%mt@rﬁé%md
stituted ar{ rexa % fol Iowmg compoun

Eg T RGN T YR SR b BRI B by R ecol-50-

(&whibro-phenyl)-[5-(6-chloro- pyrldln -3-yD-[ 1,7] naphthyridin-8-yl]-amine.

20 Qibeypreforad. Qq&pppwﬁ%mwmg&ﬁr@ﬁbﬁﬁ%r%%{%ﬂ t%%z!éz 2-yl)-amine,

bstituted ar or,) ber ub ti het for
TR g oA ol ey DA RRTRGR. -amine
1(,‘F‘Mbh1tlﬁ1y@mh28¥§/]][i(4mtémﬁ fﬁ’r&@ﬂh@%ﬁa}ﬂiﬂ@’ﬂdm 3 yi) El 7naphthyridin-
(4-IMethyisthiazol-2-yl)-[2-methyl-5-(3- trifluoromethyl phenyl)-[1, 7]naphthyri

I0 5k e PGSR S0 i

[8=yB-Fde-phenyl)-2-methyl-[ 1,7] naphthyridin-8-yl]
-(1-methyl-IH-pyrazol-3-yl)- amine. 30 The compounds of formula | of the

Invenltil 04 ;Xi% grl%ﬁego%e% achf orgp }V?”OUI% &rocEgg‘? 3 hltgrgig R’ is 3-0r 6-
embodiment. the process of the INVention Comprises the Tollowing variants

m@@@m@ab@@ms@mmwm@mwmm for example the following
Fe@ﬂ,se,z&ga/oamog

(3-chloro-phenyl)-{5-pyridin-3-yl-[ 1,7]naphthyridin-8-y1)-amine, and
(3-chloro-phenyl)-[5-(6-chloro-pyridin-3-yl)-[ 1,7]naphthyridin-8-yl]-amine.

Other preferred compounds of formula I are those, wherein R is substituted aryl and
R? is 5-or 6-membered substituted heteroaryl, for example the following compounds:
[5-(3-Methoxy-phenyl)-2-methyl-[ 1,7]naphthyridin-8-v1}-(4-methyl-thiazol-2-yI)-amine,
(4-Methyl-thiazol-2-yl)-[ 2-methyl-5-(3-triflooromethyl-phenyl}-[ 1,7 naphthyridin-8- v1]-
amine,
[5-(3-Methanesulfonyl-phenyl)-2-methyl-[1,7Inaphthyridin-8-yl]-(4-methyl-thiazol-2-
yl)-amine, and
[5-(3-Fluoro-phenyl)-2-methyl-[ 1,7}naphthyridin-8-yl]-( I-methyl- IH-pyrazol-3-yI)-

amine.

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

Procaesses.

In an embodiment, the process of the invention comprises the following variants

a) reacting a compound of formula



-9 NH2 R'N\ R3 Il with a compound of formula R2Br 5 to obtain a
compound of formula 2 HNR Rt N\ N R3 1 10 wherein R', R2 and R3
wB'5Rs,68fped above, and if desired, converting the compougds eRiaiRe s
into pharmaceutically acceptable acid a dition salts, or b) reacting a
compound of formula CI R N N R3 Ill 'with a compound of formula 15
NH2R2 to obtain a compound of formula HN'I'\ﬁy RNN R31WO
2007/039512 PCT/EP2006/066709%,%

1)
LN
3
Rom
with a compound of formula
R'Br
3
to obtain a compound of formula
2
1 N
R | Ne> N
LN
3
R

10 wherein 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

R
with a compound of formula
15 NH;R®

to obtain a compound of formula



- 10 wherein Rt, R2 and R3 are as defined above, and if desired,
converting the compounds obtained into pharmaceutically acceptable

W@oigba,ggljgiﬁn salts, or The various processes of the inventiopcqr,gmenm“mg

10

15

20

described in more detail in the following échemes 1- 3 and in examples 1-
81.5 Scheme 10 R N NH2 NI-I2 N N Br acetic acid R (N~ 11N Di-Boc,

QI’{E@%?%?' RNnB‘IR?aéé aBBHéém\ééi 6&3{0&?&(@?'&%&%@}%9&%3& ;he E:oglpmﬁnd@

ra r, Cs olue antphos Ri
TR QLA B 6 b A B I REAERBH O N G RN

R3 1 R31//1I R3VII wherein the substituents R', R2 and R3 are as
describBtvaHevE PIACRIS O S lEIn Yo e8RS olrserber formeiaderitygde following
préparad as3fallbwsxit preaccatance with Scheme 1, the compounds of
formula V can be prepared in accordance with methods known in the art

and commercially available starting pre@uts, for example as described in
Journal of Heterocyclic Chemistry, 1978, 15(5), 731-6. Furthermore,
compounds of formula V, for example 5-bromo-[ 1,7]naphthyridn]-8y,

)&qmlne rt.- butyldln_:arborlate andNt{z(N N- d|m ethylam| o)gjLnd jge

formula VI. ThEén Tetrakis(triphenylph sph,ne)palladlum(O) / =

R3B(OH)2
Na,CO,,
Tetrakis(tpp)Pd(0)
Rziﬂr, 0, Tolene:FtOH 4:1
HN'R Xantphos
tris(dba)Pd, "CHCI
Dioxane

ViI
wherein the substituents Rl, R* and R® are as described above.

in more detail, the compounds of formula I may be prepared as follows:
In accordance with Scheme !, the compounds of formula V can be prepared in accordance
with methods known in the art and commercially available starting products, for example
as described in Journal of Heterocyclic Chemistry, 1978, 15(53, 731-6.
Furthermore, compounds of formula V, for example 5-bromo-{1,7]naphthyridin-8-
ylamine, di-tert.-butyldicarbonate and 4-(N,N-dimethylamino)pyridine are N-protected,
e.g. with a di-Boc group e.g. by dissolving in dichloromethane and refluxing for about 2
hrs to obtain a compound of formula VI. Then Tetrakis(triphenylphosphine)paliadium(0)
is dissolved in toluene. A compound of formula VI, for example 5-bromo-
{1,7}naphthyridin-8-yl)-di-carbamic acid tert-butyl ester, a compound of formula
R*B(OH)y, for example 3-pyridineboronic acid, sodium carbonate and ethanol are added

and the mixture stirred at 80 °C for about 16 hrs to obtain a compound of formula VII,



is dissolved in toluene. A compound of formula VI, for example 5-bromo |
1,7] naphthyridin-8-yl)-di-carbamic acid tert-butyl ester, a compound of

B(OH)2, for example 3-pyridineboronic acid, so ?
“Ln%hano are added 20 and the mixture stirred at 80 C fo 8@%%35 %5?%

10

15

20

to obtain a compound of formula VII. W012007/039512

RCTIEP 6/ rthermeor oon Ifor am

1% i nlgg%/l ?gl nap%e}qil;/r;f in-8-y 8? r[Hzfmlgc aé\{ l]‘t] gtﬁ% egért?eir; grd
y@i%‘fé&é derfoP ExEsfipIasHY é?@ﬁ%?@‘#f‘giﬂf% ewp&caa&esodwaw iHiypacetate

l—h@ﬂ ibetdana HiNareaction Thxturetisstirtaddforaboul 20hebaitrQam at room

te%%ggﬁ{gtgoogpa@g & 91%1 ff%ﬁmﬂla H. 5 The desired compound

a | can be prepar ws The compound of formula Il and
a%rﬁﬁ%@ﬁ&%waﬁﬂﬂ. & @zeﬂﬂﬁoir%&&mbiepéf%ml@?ﬁew poRdiRnd el formula

dissotvedorirpdoy disthéanenls R*Br, for example 2-bromo-6-methylpyridine are dissolved

4 Blsidiphenylphosaling)sf - dimethybanthens &%&Héﬂec%é?%ﬁ&%@ Lte and

trl(dlaenz lidenéacetone)dipalladium chloroform complex are added an
(RO peRFang %tﬁ%ﬁ%%@f%%%d@@ae fsidipstanighe reaction
corpoandsofriarfot b dpwlieheint1IGEFE substiimentsRoR2darfdoRBidsdasherein
descried above! rSgheme 2 QH.CLR2 RNN POCIBRN~-N
N1-12RR,Pd R"N NIl ,\N 3/ R VIIIR3 111 3| R wherein the substituents
R1, R2 and R3 are as described abogcj In more detail, the compounds of
formula | may be prepared as follow ccordance with Scheme 2,
the compounds of formula Ill can be prepared as follows: The compound
of formula K,III Hs suspended ingﬁos horgs oxychloride and stirredk -

u

about At aboRBOLC to ob oundgi feemula Il The |
ed as Tollows: The\Lji‘\jI
o
I , 1
R

desired ¢ of formula can
wherein the substituents R, R? and R’ are as described above,

compound of fogmulg ! and a compound

In more detail, the compounds of formula I may be prepared as follows:

In accordance with Scheme 2, the compounds of formula Il can be prepared as follows:
The compound of formula VIII was suspended in phosphorus oxychloride and stirred for
about 5 hours at about 90°C to obtain a compound of formula III. The desired compound
of formula I can be prepared as follows: The compound of formula Il and a compound of
formuls R*NH.,, for example 2-amnio-4-methylthiazole are dissolved in dry dioxane, 4,5-
Bis{diphenylphosphine)-9.9-dimethylxanthene, cesinm carbonate and
tri(dibenzylideneacetone)dipalladium chloroform complex are added and the reaction

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



10

15

formu.ls R2NH2, for example 2-amnio-4-methylthiazole are dissolved in
dry dioxane. 4,5- 20 Bis(diphenylphosphino)-9,9-dimethylxanthene,

“%%H%S(égﬁ)onate and tri(dibenzylideneacetone)dipalladium_chloroform

complex are added and the reaction mixture is stirred for ab&d I HeL™?
about 130 C to obtain a compound of foffula I. WO 2007/039512
PCT/EP2006/066709 - 12 Scheme % %—Ime(giNH O OO Oll hlord, m-CPBA

I N\ NH cat. DMF CI N\ N IX X XI tr hane- o R2 sulfonis acide,

O'S. C F 3 HN'pyridine CI N H2NR2, Pd-cat. CIN ~ ~N N Xl Xlll HN'R
R'Na R'NON or R1ZnX, Pd-cat. or Rngro Pd-caé)}\(/g r in tI%e OB
substityesits R' ang Ribgye as described shove. Icamg?@l%gfé Poe N L
conjpounds pfformula | maybe prgpare asNHIows;_E_Ln_acgordanc with N
Schefé8#the compound of formu -7H-[1,7]naphthyridin-8- =
can beprepal&d as follows: The compound offormula IX; X
7H-[1,7]naphthyridin-8- one W@Séstirred for about 70 hours at room
tempgraitierachloroform withd~ chloroperbenzoic acid to obtain the
conapifutrichofitgrmula X. To agsuspension of 1-oxy- 7H-[ 1,7] HN'R
naghthgiidin-8-onedn drkl, \Iquethylféxﬁ%zr?rﬁdec@&asg degdr \vrxéise
oxatyi—— ™ | 1

PN PN~
XII X1
2z
- HN.R
a 1
R IN\ .
or N
RiZnX, Pd-cat, I
or
RiZn, Pd-cat.

wherein the substituents R! and R? are as described above,

In more detail, the compounds of formula I may be prepared as follows:

In accordance with Scheme 3, the compound of formula X, 1-oxy-7H-[1,7]naphthyridin-8-
one can be prepared as follows: The compound of formula IX, 7TH-{1,7]naphthyridin-§-
one was stirred for about 70 hours at room temperature in chloroform with 3-
chloroperbenzoic acid to obtain the compound of formula X. To 2 suspension of 1-oxy-
TH-[1,7Inaphthyridin-8-one in dry N.N-dimethylformamide was added drop wise oxalyl
chleride at O °C. After completed addition, the mixture was allowed to warm to room
temperature and stirred for about 30 minutes to obtain the compound of formula XI, 2-
chloro-{1,7Jnaphthyridin-8-ol. To a solution of 2-chloro-[ 1,7}naphthyridin-8-ol in
pyridine was added trifluoromethanesulfonic anhydride at about -10 °C. The reaction
mixture was allowed to warm to room temperature and stirred for about 1 hour to obtain
the compound of formula XII, trifluoro-methanesulfonic acid 2-chloro-[1,7]naphthyridin-
8-yl ester. Furthermore, the compound of formula XIT and a compound of formuls R*NH,,
for example 2-amnio-4-methylthiazole are dissolved in dry dioxane. 4,5-
Bis(diphenylphosphino)-9.9-dimethylxanthene, cesium carbonate and

tri{ dibenzylideneacetone)dipalladium chloroform complex are added and the reaction



10 chloride at 0 C. After completed addition, the mixture was allowed to
warm to room temperature and stirred for about 30 minutes to obtain the

POT/EP2006/666709

of formula XI, 2- chloro-[1,7]naphthyridin-8-ol. Tq a solution of
W
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,7]Jnaphthyridin-8-ol in pyridine was added
trifluoromethanesulfonic anhydride at abbut -10 C. The reaction mixture
V‘r’gasa%l'éf"g"eﬁ' 1QWAIrm, t%ér‘)@’ﬁ}qtg{‘ég AUysnd shrred for about | DOULIO 1 xmm.
obtain € compoun

foRndeaixat ﬁﬁmﬁﬁa@nﬁ@Mﬁﬁ@giﬁfb%amf@lm@s@ﬁm&mmmww of
&stemu Emnamyeeﬁha@mndeﬁt saoxidarPil: aneha HOIPROWAhSfpalladium

aSboRu?tl\Pgiﬁ Xam gl]l’p 0.4 eetg lthjazole %re dnlls'wsit%!}/ ee \%ifas heated at
oxane henyEi osp ino)- 5 ﬁy?xan? ene, cesium
cfzifbﬁrfﬁfé‘% Hﬁ&ﬁb@h‘i%?d‘éﬁé%@@#@@ﬁ)@ﬁﬁmm chloroform complex

are added and the reaction WO 2007/039512 PCT/EP2006/066709 - 13
mixturéhiar siinedifel nivoen 20lhssltaodbonpt 8048 abfobtaila hecenimpouandfaftured

formaulantibaik E‘?o%&ﬂﬁ%ﬂ@@!@%%b@g QhLiraad Me-HRERLHARature of the
follows: Tﬁ? a com%ound of for %%?ﬂﬁm in,dry tetrah dr%suran were added

SRR IR EE AR ha TERE 8 SHSARL. K SBfSniof example,
disdgtdileciireeich dxdrdr e rsadtivipixitireidyas heatsld rtBpiefhixdod or citric

abautrd-huida ebtaimacempannd.afifaridaddPhasmnaceuticalyric ac1d

acceptabl Its of compounds of ormula.| ca anufactured re
g e S A S -
nfaftgb@r@fwtlédhy@em@ameb@l@mﬁbemdqmw)afgéﬂpflﬁmrg@ln it Gpopranids which

agiga UG ARafion exampigkhydienhloric.acid, eygfg@é@mlﬁﬁcpo@wmu [Gicium,
acid nltrlc aC| ({)ﬂ( horlc acid or gltrlc 10.acid,.formic ac CLS%
etic abl

MATEE A4 O5d SSTEHNSE A RIRRe A5 S{'Hta
a&h@}lﬁmﬂf&ﬁ@m@ﬁbﬁmwﬁwﬁéﬂﬁ@ ﬁk@awlgiﬁtable for the formatlon of
pharmaceutically acceptable salts of basic compounds of formula I.

Compobea dsmyhichd coffaim tiel alikhliheie thlsor:adkaliniéy eacth iabdialdisfoe, as
XA S 3RHITH ROSRSSIMRLCRAIGIHM MRS QT MG B DaRICcan be used for

amines or basic amino acids are suitable for the formation of 15

PR AR CHIKF St e iR of SRty BrpsUhdsoFRE Ot ashE or
oftfarmnpeih amdnthreimpbarmace Uiical Haaege ptalbit: saith aier dsigdradichpse
menfionesh abgvs IPRDRIRIG G tamale /aGaRIRLAREILRISE- A0 GR0.

be used for
processes of the nervous system, such as Alzheimer’s disease, senile dementia, Parkinson’s

6mat10n of

disease, Huntington's chorea, amyotrophic lateral sclerosis and multiple sclerosis,
psychiatric diseases such as schizophrenia and anxiety, depression and drug dependency.
References:

“European Journal of Pharmacology (2004), 497(1), 25-27.”

“Journal of Hepatology (2003}, 358(2), 179-187".

“Heparology ( Philadelphia) (2000), 31(3), 649-655".

The compounds of formula [ and their pharmaceutically acceptable salts are
especially useful as analgesics. Treatable kinds of pain include inflammatory pain such as
arthritis and rheumatoid disease, vasculitis, neuropathic pain such as trigeminal or herpetic
neuralgia, diabetic neuropathy pain, causalgia, hyperalgesia, severe chronic pain, post-
operative pain and pain associated with various conditions like cancer, angina, renal or

billiay colic, menstruation, migraine and gout.



the treatment or prevention of mGIuRS receptor mediated disorders, such
as acute or chronic pain, urinary incontinence, liver damage or failure

whether d‘Eu or disease 20 induced, obesity or Fragile-X or autism, acute,
WrAAMALE A chronic degenerative processes of the nervod& §JStEN/066709

such as Alzheimer's disease, senile deméhtia, Parkinson's disease,
Hunting,hon' chorea, amyotrophic lateral sclerosis and multiple sclergsis,
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as analgesics. Treatable kin ain include inflantmatory”pain stc
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associated with various conditions like cancer, angina, renal or

calit imidnstr asoeoneigaenarid g e w2 06/039512
PCT/EP2006/066709 - 14 The pharmacological activity of the compounds
was testestatsingsthiesfallowdngdsnethiodd borbindingexparinémisiEENA
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reRHaRENAESRNCLABKIORISREL kI M 1 i kel 120 mM NaCl, 100
mM KC1, 25 mM CaC12, 25 mM MgC12 binding buffer at pH 7.4 to a

s cSReIREn L2 el SRS SO
15 nmjais prsseitidmbian 63 ((nfdtto ritvoiubatedf 200 ) for Elnatwa®, buffer, Packard
Crivpetitienaxbennenisiererpererment Wih adixesh GoRgeRYSR Ofand washed
[%tMePSE“Eth cold 50 mM Tris-HCIL, 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 scintitiation counter with quenching correction after
20 addition of 45 ul of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and

shaking for 20 min.

For functional assays, [Ca”*]i measurements were performed as described previously
by Porter et al. [Br. J. Pharmacol. 128:13-20 (1999)] on recombinant human mGlu 5a
receptors in HEK-293 cells. The cells were dye loaded using Fluo 4-AM (obtainable by

25  FLUKA, 0.2uM final concentration). [Ca®*)i measurements were performed using a
fluorometric imaging plate reader (FLIPR, Molecular Devices Corporation, La Jolla, CA,
USA). Antagonist evaluation was performed following a 5 min preincubation with the test

compounds followed by the addition of a submaximal addition of agonist,

The inhibition {antagonists) curves were fitted with a four parameter logistic
30 equation giving ICs, and Hill coefficient using iterative non linear curve fitting software
(Xcel fit).
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(2nM) and ICso values of test compounds evaluated using 11
concentrations (0.3- 10,000nM). Incubations were performed for 1 hat 4 C.
“,g[ tg}slg%g gf the incubation, membranes were filtered onto lIJ‘ni{th%r 061066760
&2l white 15 microplate with bonded GF/C filter preincugafgdziﬁ In

0.1% PEI in wash buffer, Packard BioSéience, Meriden, CT) with a
Filtermate 20 hanesier (Packard Bieleiance).and washed, 3 imes withy
cold 50'm né—?—’l(?:f, P 7 Pl onspecﬁ?f(l};c))lﬁ1 INng ' was measured in
thvahptésséripedp Bk flvwEeforiaipdioactivity on the filter was counted

(3 min) on a Packard Top-count microplate scintillation counter with
guenching correction Bftel2Q /dddition6§145 | of microscint 40 (Canberra
Packard S.A., Zurich, Switzerland) and shaking for 20 min. For functional
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iterative non linear curve fitting software (Xcel fit). WO 2007/03951.2

PCT/EP2006/066709 |Enhner0indingvexperingiks keiuvalues of the
compounds tested are|given. The IC valde is defingd by thejfollowing

formula: K =IC50/[1+Litmwhichrthest€5p-vaiues are tgpse
concentrations of the gompounds tested which cause 5 50 % inhibition of
the competing radioligwdﬁ&ﬂ}&d&&@;&%w. | ,entngngn of
radioligand used in the binding expefiment andthe Kd \§ lue |of the
radioligand is empiri- cally determined forleach batch of membranes
prepared. 5 17 41

6 33 18 41

7 18 19 44

& 38 42 36

9 86 43 51

10 19 68 38

11 3 81 51

12 56

The compounds of formula I and pharmacentically acceptable salts thereof can be
used as medicamelnts, e.g. in the form of pharmacentical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated

tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions.
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The compounds of the present invention are mGIuR 5a receptor
antagonists. The activities of compounds of formula | as measured in the
ass q% described above and as 10 presented in the table hereafter are in

e ﬁ &4t K < 200 nMm. Example Ki (nM) Example Ki (nM)P(i TR D
891566 5621741 6331841 7 18- 115644 8384256 9864351 10
68 38 188151 12 56 The com formula | and
iste AR AR el herect it YUSEd e gt ghTBRRasitorics,
eogpmemerﬁﬁhm(sf phdnface vficgtprepavations. The pharmaceutical
preparations can be administered orally, e.g. in the form of tablets, coated
tab|etsndzrage@suhaardfa*aﬂmﬂitigﬁkapnerﬁapsamsnm&u&gﬁasmmu IsienRsan be
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admlnlstratlon can also be effected rect: fnt
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complovdstind fiknateht and fhacmaggulicalliyiaaceptablefsalisitie eafadanblets,
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the productlon of 5 ]%:armaceutlcal pre?aratlons Lactose, corn starch or
RIS tRERiD R ke G dhte St -orliteRa Kt o aw L dhe keuderpnding
f@mekamwﬁ aftbuchtas cantiers:fos tablets acodteddab)etsalyrageasdindhe case

ha¢ %ﬁ%&&%@pﬁﬂ@%ﬁ%@éﬁﬁ@ﬂ RSN §8&%§8@P5‘Fs&ﬁ%%eﬁxérs§n& § are, for

example, vegetable oils, waxes, fats, semi-solid and liquid po yols and the

RABR Mo SR Ae e BY e 4B S D el Er e, such a
havednody, nedyralysheuited gatthie odsend the like, can be used for aqueous injection

solutions of water-soluble salts of compounds of formula I, but as a rule are not necessary.
Suitable carriers for suppositories are, for example, natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols and the like.

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 formuial 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

carriers.

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 (.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being
preferred for all of the indications described. The daily dosage for an adult human being
weighing 70 kg accordingly Hes between 0.7-1400 mg per day, preferably between 7 and 700

mg per day.
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10 of soft gelatine capsules. Suitable carriers for the production of
solutions and syrups are, for example, water, polyols, sucrose, invert
sugar, glucose and the like. Adjuvants, such as alcohols, polyols,

? H7dYetable oils and the like, can be used for aqueouESREBHRO66709
solutions of water-soluble salts of compddnds of formula I, but as a rule
are not necessary. Suitable carriers for suppositories are, for example,
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buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances. 20 As mentioned earlier,
medicam ﬁtq containing a compound of formula | or pharmaceutically
acceptaple alts thereof and a therapeutically inert excipient are also an

d the present invention, as is a process for the production of such

ents which comprises bringing one or more compounds of
formula | or pharmaceutically acceptable salts thereof and, if desired, one
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W@gg%:___ %rp@l&fzﬁs.&Methyl-pyridin-z-yl)-[ 1,7]naphthyridin-8-yl-amine

Example 2
(3-Chloro-phenyl)-[1,7]naphthyridin-8-yl-amine
cl

N
Ty
N
The title compound, MS: m/e = 256.0 (M+H"), was prepared in accordance with the

general method of example 1 from 8-chloro-[1,7Inaphthyridine and 3-chloroaniline.

Example 3

(5-Fluoro-pyridin-2-yl)-f1,7]naphthyridin-§-yl-amine



N\6 NN5
8-Chloro-[1,7]naphthyridine(ExcunpleA)(0.2g,1.2mmol)and2-amino-6-
methylpyridine (0.13 g, 1.2 mmol) were dissolved in 8 ml dry dioxane. 4,5-

WaHBHErAiphosphino)-9,9-dimethylxanthene (145 mg, 0.24 frddR006/066769
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cesium carbonate (0.63 g, 1.95 mmol) a8 -
tri dlbenzyl|deneacetone)d|pallad|um chloroform complex (0.13 g, 0.1.2

I v e M THE Teddib MMk Ur e St AR ‘iiﬂi’éi‘bwgi/é’e
1 iematiiatidn darf BkhmineteSah 350 IGroFhe Teagt drymtixie b Barthes 5-
qy@&%@%{r?éﬁd purified by flash chromatography on silica gel
(heptane/ethyl acetate 95:5 -> 70:30 gradient). The desired product was
obtained as a light yellow solid (98 mg, 34 %), MS: m/e= 237.1 (M+H’). 15
Example 2 (3-Chloro-phenyl)-[ 1,7] fiaphiigridin-8-yl-amine ciil Nb Y N
LT 5 oAU MEiIie, 2ERAUN-H), was prepared i
accordance with the’ general met od of example 1 from
8- chloro [r§L’7“]|qaphthyr|d|ne and 3-chloroaniline. 20 Example 3 (5-Flu
1)-[ 1,7] n aphthyridin-8-yl-amine NF N'a N N WO
20Q//039512 PCT/EP2006/066709 -18 The title compound, MS: m/e =
241.2Y(M*HY}), was prepared in accordance with the

The title compound, MS: m/e = 224.3 (M4+H"), was prepared in accordance with the

general method of example 1 from 8-chloro-[1,7]naphthyridine and 2-aminopyrimidine.

Example 5
(4-Methyl-thiazol-2-y)-[1,7]naphthyridin-8-yl-amine

N
8

NJ\S
N

(T )
N
The title compound, MS: m/e = 243.3 (M+H"), was prepared in accordance with the
general method of example 1 from 8-chloro-{1,7]naphthyridine and 2-amino-4-

methylthiazole.

Example 6
(6-Methyl-pyridin-2-ylj-(5-pyridin-3-y1-[1,7Inaphthyridin-8-yl}-amine



general method of example 1 from 8-chloro-[ 1,7]naphthyridine and
2-amino-5- fluoropyridine. 5 Example 4 [ 1,7] Naphth
yridin-8-yl-pyrim.idin-4-yl-amine N N~ The title compound, MS: m/e =

WDAEHER), was prepared in accordance with the generaP@EHRBH06P66709
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example 1 from 8-chloro-[1,7]naphthyridige and 2-aminopyrimidine. 10
Example 5 (4 Methyl thlazol 2- yI) [1 7]naphthyr|d|n 8 yI amlne If 'Y NS
: d)3d B vl aster

a@@@ﬁdﬁr@@mmﬁmsgaﬁemdlmm@mptﬁmﬂgol@ﬂ nﬁ&ﬁm) was dissolved in 200 ml

e e rya-)ﬁa s 20, 1
Mp@@@g@g@%@b h_nggq@Fpm ZM sodium carbonate
(5£wm1m31yh{&17 ﬂqﬁtaﬂﬁlthyétﬂmﬁ wa@m@mnma@ﬁxtaf& Mﬁd@ﬁteo °C for 16
R GEOT ST e, oo
a’E’FH%‘é‘ﬁWFyY’é%}%ﬁl mté Vgaife and brine, rie um su]fate ﬁltered and

evaporated. The crude product was purified by flash chromatography on silica gel (heptane
/ ethyl acetate 1:1 -> (:100 gradient). The desired compound was obtained as a light yellow
solid (4.1 g, 98 %), MS: m/e = 4233 (M+H+).

Step 2: 5-Pyridin-3-vl-{1.7Inaphthyridin-§-vlamine

(5-Pyridin-3-yl-[ 1,7]naphthyridin-8~yl)~di-carbamic acid tert-butyl ester (4.1 g, 9.7 mmol)
was dissolved in 10 ml ethyl acetate and 8M HCl in ethanol {48.5 ml, 380 mmol) was
added. The reaction mixture was stirred for 2 hrs at room temperature. The reaction
mixture was evaporated and extracted carefully with sat, NaHCO4- solution and two times
ethyl acetate. The combined organic extracts were washed with brine, dried with sodium
sulfate, filtered and evaporated. The desired compound was obtained as a yellow solid (2.06
2, 96 %), MS: m/e = 2232 (M+H™).

Step 3: (6-Methvl-pyridin-2-vD -{5-pyridin-3-vl-[ 1. TInaphthvridin-8-vll-amine
5-Pyridin-3-yi-[ 1,7]naphthyridin-8-ylamine (0.1 g, 0.45 mmol} and 2-bromo-6-

methylpyridine (0.14 g, 0.8 mmol) were dissolved m 4 ml dry dioxane. 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene (52 mg, 0.09 mmol), cesium carbonate
(0.23 g, 0.72 mmol) and tri{dibenzylideneacetone)dipalladium chloroform complex (47
mg, 0.045 mmol) were added and the reaction mixture was stirred for 20 hrs at 130 °C. The
reaction mixture was then evaporated and purified by flash chromatography on silica gel
(heptane/ethyl acetate 1:1 -> 0:100 gradient). The desired product was obtained as a light
vellow solid (66 mg, 47 %), MS: m/e = 314.0 (M+H™).

Example 7
(3-Chloro-phenyl)-(5-pyridin-3-y1-[ 1,7]naphthyridin-8-yl)-amine



mmol) (Example B), 3-pyridineboronic acid (1.46 g, 11.9 mmol), 2M
sodium carbonate 5 (29.7 ml, 59 mmol) and 50 ml ethanol were added
and the mixture stirred at 80 C for 16 his. The reaction mixture was
VBB WAth water and two times ethyl acetate. The organREERERE¢466709
were washed with water and brine, dried@vith sodium sulfate, filtered and
evaporated. The crude product was purified by flash chromatography on
silica gel (feptane / ethyl acetate 1:1 -> 0:100 gradient). The desired
compoun s obtained as a light yellow 10 solid (4.1 g, 98 %), MS: m/e
+). Step 2: 5-Pyridin-3-yI-[ 1,7Inaphthyridin-8-vlamine
'N-3-yl-[ 1,7]naphthyridin-8-yl)-di-earbamic acid tert-butyl ester (4.1
19,7 mmol) was dissolved in 10 ml ethyl acetate and 8M HCI in ethanol
, 380 mmol) was 15 added.. The reaction mixture was stirred for 2
temperature. The reaction mixture was evaporated and
carefully with sat. NaHCO3- solution and two times ethyl
te. The compbi organi ts,were washed with brine. drie
o L LR e e AR e
obEfF A9 a4 Rl (S06° Howe oRyr NS vk . Ppahiumidipy 82damine and
Step B ¢6x-Matbbdnpysiein-2-YD -(5-pvridin-3-vi-[
1.71naphthyridin-8-yl)-amine 5-Pyridin-3-yl-[ 1,7]naphthyridin-8-ylamine
(0.1 g, 0.45 mmol) and 2-bromo-6- methylpyridine (0.14 g, 0.8 mmol) were
dissolved in 4 ml dry dioxane. 4,5- Example8
bis(dipbenylphasphiyio)-28r-dinmeshylxaihepe 5 2ime.s0,0%mimel), cesium
carbonate 25 (0.23 g, 0.72 mmol) and
tri(dibenﬁlﬁd\leneacetone)dipalladium chloroform complex (47 mg, 0.045
mmol) wiretadded and the reaction mixture was stirred for 20 his at 130
C. '[[E'heN reaction mixture was then evaporated and purified by flash
chiromat§graphy on silica gel (heptane/ethyl acetate 1:1 -> 0:100
. The desired product was obtained as a light yellow solid (66
%), MS: m/e = 314.0 (M+W). 30 Example 7
-phenyl)-(5-pyridin-3-yl-[ 1,7] naphthyridin-8-yl)-amine WO

29](1)62 {9?&%%%5&&'%55’3 (1)‘19}2/9 @92.9?M+H+), was prepared in accordance with the

10 general method of example 6 step 3 from 5-pyridin-3-yl-[ 1,7{naphthyridin-8-ylamine and

15

2-chloro-4-iodopyridine.

Example 9
{5-Methyl-pyridin-2-y1)-(5-pyridin-3-yl-[ I,7]naphthyridin-8-yl)-amine

e

o

N° N
N

B

S
“
N
The title compound, MS: m/e = 314.0 (M+H"), was prepared in accordance with the
general method of example 6 step 3 from 5-pyridin-3-yl-[ 1,7]naphthyridin-§-ylamine and
2-bromo-5-methylpyridine.
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-20-cIN\ N N The title compound, MS: m/e = 333.1 (_M+H"), was
prepared in accordance with the general method of example 6 step 3 from
5-pyridin-3-yl-[1,7]naphthyridin-8-ylamine and 1-chloro-3-iodobenzene, 5

VE a8t 2(2-Chloro-pyridin-4-yl)-(5-pyridin-3-yl-[ PCT/EP2006/066709

1,7]naphthyridin-8-yl)-amine ci\ N N Thg title compound, MS: m/e =
334.2 (M+H'), was prepared in accordance with the 10 general method of
example 6 step 3 from 5-pyridin-3-yExemiaphthyridin-8-ylamine and

2¢shiarord19aam iidine. Sxampiey 1 1.7 naphthyridin-8-y)-amine
(5(-Methyl-ggrid' -Z-glgl-((%-@ridineﬁ-{[I,%]ngphtﬁg/ridin- -))/I)-amine INN
N\ ~ INMe titte compound, MS: m/e = 314.0 (M+H4), was
preparegryaccordance with the general method of example 6 step 3

from 5 B5idin-3-yl-[ 1,7] naphthyridin-8-ylamine and 2-brom o-5-meth ylp

The title compound, MS: m/e = 318.1 (M+H"), was prepared in accordance with the
general method of example 6 step 3 from 5-pyridin-3-yl-[1,7]naphthyridin-8-ylamine and
2-bromo-5-fluoro-pyridine ( Example C}.

Example 11

(3-Chloro-phenyl)-{5-(6-chloro-pyridin-3-yl)-[1,7]naphthyridin-8§-yl]-amine
ci

The title compound, MS: m/e = 367.0 (M+H™), was prepared in accordance with the
general method of example 6 step 1, step 2 and step 3 from (5-bromo-[1,7]naphthyridin-8-
yl)-di-carbamic acid tert-butyl ester ( Example B), 4-chloro-3-pyridineboronic acid and 1-
chloro-3-iodobenzene.

Example 12

{2-Chloro-pyridin-4-yl)-{5-(6-methoxy-pyridin-3-y1)-[ 1,7]naphthyridin-§-yl}-amine
cl



WO 2007/039512 PCT/EP2006/066709 -21 Example 10
(5-Fluoro-pyridin-2-yl)-(5-pyridin-3-yl-[ 1,7] naphthyridin-8-yl)-amine /I F
NN N N The title compound, MS: m/e= 318.1 (M+H+), was prepared in
WALHSFIBATE with the 5 general method of example 6 step 3 ROBEP2006/066709
5-pyridin-3-yl-[ 1,7]naphthyridin-8-ylamiree and 2-bromo-5-fluoro-pyridine
(Example C). Example 11 (3-Chloro-phenyl)-[5-(6-chloro-pyridin-3-yl)-[
1Trmedneaynemed-MiSamine 39411 AV HO. eppisnireddsrmesoudrnonsith the

mégersﬁzeﬂ]e\eﬂtf&hﬂp@é@@p&r@&m&@@mﬁgnﬁwt@mfﬂ@@@rﬁhaphthyndm-s-

exam te 3f L
R A R R i i ane
ﬂéﬁ%ﬁ%‘%‘?@ﬁ@é@?ome aC|d and 1- chloro-3- |odobenzene 15 Example

5 12 (2-Chloro-pyridin-4-yl)-[5-(6-methoxy-pyridin-3-yl)-[ 1.,7]
naphthyridin-8-yl]-amine cIN ~ 1 NExample 13

{5-Fluoro-pyridin-2-yl)-[5-(6-methoxy-pyridin-3-y})-[ 1,7]naphthyridin-8-yl}-amine

The title compound, MS: m/e = 348.3 (M+H"), was prepared in accordance with the
10 general method of example 6 step 1, step 2 and step 3 from (5-bromo-[1,7]naphthyridin-8-
yl}-di-carbamic acid tert-butyl ester ( Example B), 2-methoxy-5-pyridineboronic acid and

2-bromo-3-fluoro-pyridine ( Example C).

Example 14
15 (2-Chloro-pyridin-4-yD)-[5-(5-fluoro-pyridin-3-yD)-[ 1,7]naphthyridin-§-yl]-amine
cl

The title compound, MS: m/e = 352.3 (M+H"), was prepared in accordance with the

general method of example 6 step 1, step 2 and step 3 from (5-bromo-[1,7]naphthyridin-8-

yl)-di-carbamic acid tert-butyl ester { Example B), 2-methoxy-5-pyridineboronic acid and
20  4-iodo-2-chloropyridine.

Exampie 15
(5-Fluoro-pyridin-2-yl}-[5-(5-fluoro-pyridin-3-yl)-[1,7]naphthyridin-§-yI]-amine
Py Y phtity



Y N WO 2007/039512 PCT/EP2006/066709 -22 The title compound, MS:
m/e = 364.1 (M+H), was prepared in accordance with the general method
of example 6 step 1, step 2 and step 3 from (5-bromo-[ 1,7]naphthyridin-8-

wi)-Wivzasrmic acid tert-butyl ester (Example B), PCT/EP2006/066709
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2-methoxy-5-pyridineboronic acid and 4-t0 do - 2-chtorop yridine. 5
Example 13

(5-Fluorozpyeidin-2-yl)-[5-(6-methoxy-pyridin-3-yl)-[l, 7]naphthyri.din-8-yl]-a
mine R N N O The title compound, MS: m/e = 348.3 (M+H4), was
prepar d |n accordance with the 10 general method of example 6 step 1,
stép a/ step 3 from (5-bromo-[ 1,7]naphthyidin-8- yl)-di-carbamic acid
terts ester (Example B), 2-methoxy-5-pyridineboronic acid and
-fluoro-pyridine (Example C). Example 14 15

pyrldln -4-y)-[5- (5 fluoro pyrldln -3-yD-[

oﬁﬁ%mple 6 step 1 step 2 and step 3 from (5-bromo- [1 7]naphthy|dn| -8-
y|Tﬂ%@ﬁﬂh’@l@@ﬂ&%ﬂ%ﬁﬁ@aﬁ_mﬁﬁw&wb.13 mrmol) was dissolved in 56 ml

S{gplg)%-% Wg'g qeggrrr?e Eﬂ%%‘gioxaborolan—}yl)—{1,7}naphthyridin~8—y1}-di-

carbamic acid tert-butyl ester (1.2 g, 2.55 mmol) (Example D), 5-bromo-3-fluoropyridine
(0.58 g, 3.3 mmol), 2M sodium carbonate (7.64 ml, 7.6 mmol) and 14 ml ethanol were
added and the mixture stirred at 80 °C for 16 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 evaporated. The crude product was purified by flash
chromatography on silica gel (heptane / ethyl acetate 100:0 -> 50:50 gradient). The desired
compound was obtained as a light brown solid (0.76 g, 68 %), MS: m/e = 4413 (M+H+),

Step 2: 5-(5-Fluoro-pwridin-3-yD-[ 1.7Inaphthyridin-8-vlamine

[5-(5-Fluoro-pyridin-3-yl)-[ 1,7]naphthyridin-8-yl]-di-carbamic acid tert-butyl ester (0.74
g, 1.7 mmol) was dissolved in 2 ml ethy! acetate and 8M HClin ethanol (12.6 ml, 101
mmol) was added. The reaction mixture was stirred for 3.5 hrs at room temperature, The
reaction mixture was evaporated and washed carefully with sat. NaHCOs- solation and two
times ethyl acetate. The combined organic extracts were extracted with brine, dried with
sodium sulfate, filtered and evaporated. The desired compound was obtained as an orange
solid (0.32 g, 80 %), MS: m/e = 241.3 (M+H™).

Step 3: (5-Fluoro-pyridin-2-vi)-[ 5-(5-fluore-pyridin-3-v}-[ 1.7Inaphthvyridin-8-vi]-amine

5-(5-Fluoro-pyridin-3-y1)-[ 1,7Inaphthyridin-8-ylamine (0.1 g, 0.42 mmol) and 2-bromo-
S-fluoropyridine (0.13 g, 0.76 mmol) (Example C) were dissolved in 3 ml dry dioxane. 4,5-
bis(diphenylphosphino)-9,9-dimethyixanthene (48 mg, 0.084 mmol), cesium carbonate
(0.22 g, 0.67 mmol) and tri(dibenzylideneacetone)dipalladium chloroform complex (43
mg, 0.042 mmol) were added and the reaction mixture was stirred for 20 hrs at 130 °C. The

reaction mixture was then evaporated and purified by flash chromatography on silica gel
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15

20

20 4-iodo-2-chloropyridine. Example 15
(5-Fluoro-pyridin-2-yl)-[5-(5-fluoro-pyridin-3-yl)-[ 1,7] n aphthyridin
-8-y1]-amin e WO 2007/039512 PCT/EP2006/066709 -23-F N rl,N* N F
WO Zte0B982(5-Fluoro-pyridin-3-vl)-[1.7Inaphthyridin-8-vil-di-carbarri@acsd oo
tert-butte ester Tetrakis(triphenylphosphjpe)palladium(0) (147mg, 0.13
mmol) was dissolved in 56 ml 5 toluene.
[Bhebuysstidtraeet B:31 3 Ridoxabmmola AR yhsitd jrapinthyridirp@iydidis a light
cREpamic asieh lershuiyl gsigrdl 339,70 prmol) (Example D),
5-bromo-3- fluoropyrldlne (0.58 g, 3.3 mmol), 2M sodium carbonate (7.64
ml, 7.6 mmol) and 14 ml ethanol were added and the mixture stirred at 80
C for 16 hrs. The reaction mixture whsagextia¢ted with water and two times
eshpﬁ@@ﬁi&&k}%@m&%@fﬁraﬁﬁﬁﬂ%ﬁ%w.@%&vm@om@mQt {Aye O
dried with sogllum sulfate, filtered and evaporatéd. The crude product was
purified by flash chromatography on silica gel (heptane / ethyl acetate
100:0 -> 5#gradient). The desired compound was obtained as a light
brown Sokd 6 g, 68 %) MS: m/e = 441 3 (M+H+) Step

stirroe .5 hrs at room temperature. The reaction mixture was
evap@rated and washed carefully with sat. NaHCO3- solution and two

timesiethyd agetaie, Mkensemhined @raanic extrasiaereaxasdas Mme reaction

ith 20 sodju ltate, filtere \% ated. The desired
comp(&r‘(3 é\}\\:é?é alneéyl %%F%tﬁge scj g‘.’éﬁg,oéﬁad’ iy, ﬁ di-
22RT DRINFAGH. (Steusy] &t lﬁsmvmiﬂé?h%lwmo@mmpyﬂaws Pijlro-3-
liddaraphERyaip8ciltaipitRiance with the general method of example 15 step 1, step 2
and step 3.

Example 17
{5-Fluoro-pyridin-2-y})-[5-(5-methoxy-pyridin-3-yi}-[1,7]naphthyridin-8-yl}-amine

The title compound, MS: m/e = 348.4 (M+H"), was prepared in accordance with the
general method of example 15 step 1, step 2 and step 3 from [5-(4,4,5,5-tetramethyi-
[1,3,2]dioxaborolan-2-yl)-[ 1,7Inaphthyridin-8-yl] -di-carbamic acid tert-butyl ester
(Example D), 5-bromo-3-methoxypyridine and 2-bromo-3-fluoropyridine ( Example C).

Example 18
(2-Chloro-pyridin-4-yb)-(S-pyrimidin-5-yi-{ 1,7]naphthyridin-8-yl)-amine
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i5

5-(5-Fluoro-pyridin-3-yl)-[ 1,7]naphthyridin-8-ylamine (0.1 g, 0.42 mmol)

and 2-bromo- 25 5-fluoropyridine (0.13 g, 0.76 mmol) (Example Q were

dissolved in 3 ml dry dioxane. 4,5
whiisidiptesytphosphino)-9,9-dimethylxanthene (48 mg, 0.084rawEPhoos/066769

cesium carbonate (0.22 g, 0.67 mmol) apd

tri(dibenzylideneacetone)dipalladium chloroform complex (43 mg, 0.042

mmol) weré&*added and the reaction mixture was stirred for 20 hrs at 130

T. The S;:é;gon mixture was then evaporated and purified by flash

chromq\tl hy on silica gel WO 2007/039512 PCT/EP2006/066709 -24

(heptane/ethyl acetate 95:5 -> 30:70 gradient). The desired product was

S

offitaiiied s a light red solid (35 mg, 25 %), MS: m/e = 336.3 (M+H").
/p £16 5 5- -[8-(3-Chloro-phenylamino)-[1,7]naphthyridin-5-yl]-nicotinic
ester ccN\ N_N I/1 ON 0 The title compound, MS: m/e =
405.3vM#H"), was isolated as a byproduct of the reaction from
[5-(4,4,5,5-tetrame [1,3 2]d|oxaborolqn -2-yl)-[1,7]naphthyridin-8-yl]-di-
c%émf‘ccaaa%?fi%| BtaT 1AM D), SR RSARGFR GtiAGHMAS i th the
1sehtorbr3A0 dotfclsenpenks pr@fpamdpl A acdorcabhéewith-thd genersimethyl-
rg?tﬂgfjdgﬁﬁéfgﬂl? Za'?lft[qp]]]naﬁﬁﬂ}%cﬁﬁcé Pd?cﬁ%ﬁgﬁkg'&‘c% tert-butyl ester
Fluor%%ldl 5-(5-methoxy-pyridin-3-yl)-[ 1,7]
Y rgmﬂpgrxglﬁzrgelaﬂd -10do-2- chloropyrldme

Example 19
(5-Fluoro-pyridin-2-y)-(5-pyrimidin-5-yi-[ 1,7Inaphthyridin-8-yl)~amine
5:

N N

The title compound, MS: m/e = 319.1 (M+H"), was prepared in accordance with the
general method of example 15 step 1, step 2 and step 3 from [5-(4,4,5,5-tetramethyl-
[1.3.2]dioxaborolan-2-y1)-[1,7]naphthyridin-8-yl]-di-carbamic acid tert-butyl ester
( Example D), 5-bromopyrimidine and 2-bromo-5-fluoropyridine { Example C).

Exampie 20
2-[8-(5-Fluoro-pyridin-2-ylamino}-{ 1,7Inaphthyridin-3-y1]-benzonitrile
F
=
|
N° N
(Y
N
N

The title compound, MS: m/e = 342.2 {Mi+H™), was prepared in accordance with the
general method of example 15 step 1, step 2 and step 3 from [5-(4,4,5,5-tetramethyl-
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15 0 The title compound, MS: We = 348.4 (M+H4), was prepared in
accordance with the general method of example 15 step 1, step 2 and
step 3 from [5-(4,4,5,5-tetram ethyl- [ 1,3,2] dioxaborolan-2-yl)-[

wig Bmaplkieridin-8-yl] -di-carbamic acid tert-butyl ester (Exarapler)os/ 066769
5-bromo-3-methoxypyridine and 2-bromggb-fluoropyridine (Example Q. 20
Example 18 (2-Chloro-pyridin-4-yl)-(5-pyrimidin-5-yI-[
1{ [ plattpiekineB-34 )AL Tie AMOh 20017/ G395 1R2- Rebhikie 20Q64:Q6m QS ster
f/l%l‘—%ﬁ l@s%gé}gr{%?r% \élc\:%ér rzlfct:&ee 1;\)/%%3 ?r%uggOMﬁfmet %%%éﬁgr%ple
15 step 1, step 2 and step 3 from [5-(4,4,5,5-tetramethyl- [ 1,3,2]
dioxaborolan 2- yI) [ 1,7] naphthyrididz8mypledi-carbamic acid tert-butyl

e%eéh ?75(1115 .2 0%1)5[?%‘3%9&%@5 ;?ﬁﬁ?ﬂ ! %‘;fﬁﬁ@ﬂﬁ?@éf Hnine

Examp ro-pyridin-2-yl)-( idin-5
1,7]napht fH-8- -yl)-amine FIT NN N~~N N ,N 10 The title
compouy S: m/e = 319.1 (M+H'), was prepared in accordance with the

gener ethod of example 15 step 1, step 2 and step 3 from

The title compound, MS: m/e = 352.1 (M+H"), was prepared in accordance with the
general method of example 15 step 3 from 5-(53-fluoro-pyridin-3-vl)-{1,7]naphthyridin-8&-

ylamine and 2-bromo-5-chloropyridine.

Example 22
(2-Methyl-[1,7]naphthyridin-8-yD-(4-methyl-thiazol-2-yl)-amine

s
N/&S
:

PN

N

The title compound, MS: m/e = 257.2 (M+H"), was prepared in accordance with the
general method of example 1 from 8-chloro-2-methyl-[1,7]naphthyridine (Example E) and

2-amino-4-methylthiazole,

Example 23
(5-Chloro-pyridin-2-yl)-{2-methyl-[ 1,7]naphthyridin-8-yl}-amine
NF | cl
.

N
SN
o o

The title compound, MS: m/e = 271.3 (M+H"), was prepared in accordance with the
general method of example 1 from 8-chloro-2-methyl-{ 1,7]naphthyridine { Fxample £) and

2-amino-5-chloropyridine.
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10

15

[ 1,3,2] dioxaborolan-2-yl)-[ 1,7] naphthyridin-8-yl] -di-carbamic acid
tert-butyl ester (Example D), 5-bromopyrimidine and
2-bromo-5-fluoropyridine (Example C). 15 Example 20

W [By(Bebkdsaro-pyridin-2-ylamino)-[1,7]naphthyridin-5-yl]-beneomitritgobds 709
N IN\ N The title compound, MS: m/e =342.2 (M+H'), was prepared in
accordance with the general method of example 15 step 1, step 2 and
step 3 from [5-(4,4,5,5-tetramethyl WO 2007/039512

PCT/EP2006/066709 -26[1,3,21 dé%ﬁté%gﬁn -2-yD)-[ 1,7] naphthyridin-
-di-carbamic acid tert-butyl ester (Example D) 2 bromobenzonitrile

B%BM@lﬂu%f%bﬁré‘Fﬁ@J(EE@aWé@y’EQ Yo qnane

(5 -Chloro- pygr\ll -2-§1)-[5-(5-fluoro-pyridin-3-y1)-[1,7]naphthyridin-8-yl]-ami
ne lip, CIN +N' N IN F N The title compound, MS: m/e= 352.1 (M+H. ),

was prep accordance with the general method of example 15 step
3 o WOro-pyridin-B-yl)-[l,7]naphthyridin-8- ylamine and
2-brgmoi5-chloropyridine. 10 Example 22 (2-Methyl-[1,7]n

apht /-yI)-(4-methyI-thiazol-2-y1)-amine iIN S

The title compound, MS: m/e = 255.3 (M+H™), was prepared in accordance with the
general method of example I from 8-chloro-2-methyi-[1,7)naphthyridine (Example E) and

2-amino-5-fluoropyridine.

Example 25
(2-Chloro-pyridin-4-yl)-(2-methyl-{1,7}naphthyridin-8-yl)-amine
Cl
“Z N
s

N

PN

The title compound, MS: m/e = 271.2 (M+H™), was prepared in accordance with the
general method of example 1 from 8-chloro-2-methyl-[ 1,7]naphthyridine { Example E) and
2-chlore-4-aminopyridine.

Example 26

(3-Chloro-phenyl)-(2-methyl-[1,7jnaphthyridin-8-yl)-amine
Cl

N

Y
e~

The title compound, MS: m/e = 270.3/272.2 (M+H™), was prepared in accordance with the

20 general method of example | from §-chloro-2-methyl-{ 1,7}naphthyridine (Example E) and

3-chloroaniline.



N\ The title compound, MS: m/e = 257.2 (M+H"), was prepared in
accordance with the 15 general method of example 1 from
8-chloro-2-methyl-[1,7]naphthyridine (Example E) and

wB-amiriasdrmethylthiazole. Example 23 (5-Chloro-pyridin-2-pliZametindsfoo

[

10

15

1,7] naphthyridin-8-yl)-amine N CI N N 20 The title compound, MS: m/e=
271.3 (M+H"), was prepared in accordance with the general method of
example 1 from 8-chloro-2-methyl-[Bx@p&ptithyridine (Example E) and
220U O3-S AIns WO 2ORHORIRIARCTIERBORRNB6 09 -27
xample 24 uoro pyridin-2-yl)-(2-methyl-
1 7]naphthyr|d|nl8 -yl)-amine N'F N\' N 5 The title compound, MS: m/e =
255.3 (M+H' )\l wgs prepared in accordance with the general method of
example 1y 8-chloro-2-methyl-[ 1,7]naphthyridine (Example E) and
2-amigo - % - flu o rop yrid in e. Example 25 10
(ZMdm 4-yl)-(2-methyl-[ 1,7] n aphthyridin-8-yl)-amine CI N N~
N N

The title compound, MS: m/e = 240.3 (M+H"), was prepared in accordance with the

general method of example 1 from 8-chloro-2-methyi-[1,7]naphthyridine (Example E) and

I-methyl-1H-pyrazol-3-ylamine.

Example 28
(2-Methyi-11,7Inaphthyridin-8-yh-(2-methyl-thiazol-4-yl}-amine

N
B
N

The title compound, MS: m/e = 257.2 (M+H"), was prepared in accordance with the

general method of example 1 from §-chloro-2-methyl-[1,7Inaphthyridine (Example E) and

4-ammo-2-methylthiazole { Example F).

Example 29

(2-Chloro-[1,7]naphthyridin-8-yl}-(4-methyl-thiazol-2-yl}-amine

j®
RIS
Ch Ny

N



The title compound, MS: m/e= 271.2 (M+H"), was prepared in accordance
with the general method of example | from 8-chloro-2-methyl-[
1,71naphthyridine (Example E) and 2-chloro-4-amin opyridine. 15
wiexanplse2a (3-Chloro-phen yl)-(2-methyl-[ 1,7]n aphthyridine8ylramdnes7oo
CIN\ N The title compound, MS: m/e 5¢70.3/272.2 (M+H+), was
prepared in accordance with the 20 general method of example 1 from

STtlal drle-2omeihy [ MB}nafehtlyiidine- (Exawiplerfopandn Jcbidroaabiitg.the general
%%%993@?&&1% P&J&E@ﬁ%%%@&%ﬁeﬁ%ﬁf&%mﬁ'f &hda Memyz!{lhth idin-8-yl

7|naphthyridin-8-yl)-(1-methyl-1H- pyrazo -3-yl)-amine N-N'N'/
tlﬂ‘iéeééﬁ’fﬁ BB pnpanino 2b e Nas prepared in accordance
with the 5 general method of example 1 from
8-chloro-2-methyl-[1,7]naphthyridine (Example E) and
1.-methyl-IH-pyrazol-3-ylamine. Example 28 (2-Methyl-[

5 1,7]naphthyridin-8-yl)-(2-methyl-thiaFabk#pibdHmine N-4 NS N\ 10 The
titte compound, MS: m/e = 257.2 (M+H"), was prepared in accordance
With(tiRro-{ 1,7Inaphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine

v
U8

Xy YN

N

Cl N

The title compound, MS: m/e = 277.0/279.1 (M+H"), was prepared in accordance with the
general method of example 1 from trifluore-methanesulfonic acid 2-chloro-
10 [1,7}naphthyridin-8-vl ester (Example (3) and 4-amino-2-methyithiazole (Example F).

Example 31

(2-Methoxy-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yi)-amine

N‘\
HN)\S

SO N A
I/ =

15 To a solution of (2-chloro-{1,7]naphthyridin-8-yl)-{4-methyl-thiazol-2-y1)-amine (0.055 g,
0.20 mmol} in 1.5 ml sulfolane was added g sodinm methylate (0.55, 1.0 mmol). The
reaction mixture was heated for 10 min at 100 °C under microwave irradiation. The

reaction mixture was diluted with water and extracted with three portions of methyl-tert.-
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general method of example 1 from 8-chloro-2-methyl-[ 1.,7]naphthyridine
(Example E) and 4-amino-2-methylthiazole (Example F). 15 Example 29
(2-Chloro-[1,7]naphthyridin-8-yl)-(4-inethyl-thiazol-2-yl)-amine N HN~S ~

Wl Ms7/0830¢O 2007/039512 PCT/EP2006/066709 -29 The tiger/er2606/066709
compound, MS: m/e= 277 (M+H+), was ggepared in accordance with the
general method of example 1 from trifluoro-methanesulfonic acid

2bainjbeth 2] T napihthyeidin-Gaik Bster (ExammieGYiantyvo portions of water, dried
20‘%@1]'% %:H‘&@éé@%?@&%c&ﬁ%@eﬁ‘&l%%é% %ﬂls% %}[rom:ilto ar Npg){ f\11\:’6 th[;: title

1,7]naphthyridin-8 %1% methyl-thiazo amine

OB A ST 2 37 P19 A Moy O - 100
accordance with the general method of example 1 from
trifluoro-methanesulfonic acid 2-chloro 10 [ 1,7]naphthyridin-8-yl ester
(Example G) and 4-amino-2-methylthiazole (Example F). Example 31
(2-Methoxy-[ 1.,7]naphthyridin-8-yl)-¥&amethyRthiazol-2-yl)-amine NN
HNS /G I N~_ N 15 To a solution

of2rehian; finaapithyridinG-yntdemetnvlhiazel2itamine (0.055 g.
0.20 mmol) in 1.5 ml sulfolane was added g sodium methylate (0.55, 1.0
mmol). The

j‘\\

NS

SN
o —

To a solution of (2-chlore-{1,7}naphthyridin-§-y1) - (4-methyl-thiazol-2-yl)-amine (0.035 g,
'0.20 mmol) in 2 m1 dry tetrahydrofuran (purged with argon) were subsequently added
tetrakis(triphenylphosphine)palladium (0.011 g, 0.0095 mmol) and a 1.0 M solution of
diethylzinc in n-hexane (0.4 ml, 0.4 mmol), The reaction mixture was heated at reflux for 1
h. Cooling to room temperature was followed by quenching with saturated agqueous
ammonium chleride solution at 0-5 °C. The aquous layer was basified to pH 12 with 1 M
aqueous sodium hydroxide solution and extracted with three portions of methyl-tert.-butyl
ether. The combined organic layers were washed with brine, dried over sodium sulfate and
concentrated to dryness. Flash-chromatography gave the title compound {0.015 g, 28 %) as
light vellow solid, MSm/e (%): 271 (M+H", 100).

Example 33
{4-Methyl-thiazol-2-yl)-(5-pyrimidin-5-yl-[1,7Inaphthyridin-8-yl}-amine



reaction mixture was heated for 10 min at 100 C under microwave
irradiation. The reaction mixture was diluted with water and extracted with
three portions of methyl-tert. WO 2007/039512 PCT/EP2006/066709 -30

wautghstheni2The combined organic layers were washed withggyogromkionss oo
of water, dried over sodium sulfate and gpncentrated to dryness.
Flash-chromatography gave the title compound (0.043 g, 79 %) as an
off-white solid,,MS m/e (%): 273 (M+H4, 100). 5 Example 32 (2-Ethyl-[
1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine HNJS N N 14- I-r To
asolutionjt ~chloro-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine
(0.055 g¥o.

mmol) in 2 ml dry tetrahydrofuran (purged with argon) were
ly added 10 tetrakis(triphenylphosphine)palladium (0.011 g,
0.0 ol) and a 1.0 M solution of diethylzinc in n-hexane (0.4 ml, 0.4
he reaction mixture was heated at reflux for 1 h. Cooling to room
was followed by quenching with saturated aqueous

ammqmig/r’rhchloride solution at 0-5 C. The aquous layer was basified to

pH 12 with 1 M aqueous sodium hydroxide solution and extracted with
thfeetplortionpasfimh ey ért=Bityl 0F-ether whherepmbine deoogamic:laykrehe

WRiRWasRed MERERS. d5ed PYah sQdiNmayifaie AR, sonaspirated to

d ss. Flash-chromatography gave the title compound (0.015 g, 28 %) .
a&%@'ﬁ?&éﬁ%@&@?‘nﬁﬁ%’%ﬁ@(/ﬁ% HOnipAT: B gg-Jgnethylthiazole.

5 (4-Methyl-thiazol-2-yl)-(5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-amine WO
2007/039512 PCT/EP2006/066709 Edn NN S

(4-Methyl-thiazol-2-y1)-{5-pyridin-3-yl-[ 1,7Inaphthyridin-8-yl)-amine

N

B
N*S

TN

P~

“

N
The title compound, MS: m/e = 320.0 (M+H"), was prepared in accordance with the
10 general method of example 15 step 1 and step 3 from 5-bromo-8-chloro-

[1,7]naphthyridine ( Example H), 5-pyridineboronic acid and 2-amino-4-methylthiazole.

Example 35
(1-Methyl-1H-pyrazol-3-yl}-(5-pyridin-3-yl-[ 1,7}naphthyridin-8-yl)-amine
/
N-N

L

N
Yy
N

=



N~ N NvN The title compound, MS: m/e = 321.2 (M+H4), was prepared
in accordance with the general method of example 15 step I. and step 3
from 5-bromo-8-chloro- [1,7]naphthyridine (Example H),
wepyomidineboronic acid and 2-amino-4-methylthiazole. 5 Ex@mipeo@doss7o9
(4-Methyl-th iazzol-2-yl)-(5-pyridin-3-yl-[ 1,7] n aphthyridin-8-yl)-amine Y1
1INS N:NN The title compound, MS: We = 320.0 (M+H"), was
piépaidedonnsaardaviSenvib 88 21Qvgantralmetbpdf i@xatplank&vai@ahe
L ARG SERANR IBBIASGHIOI Jeflag! @%ﬁ&% (Exaiple

ridineboronic aci iN0-4- lazole. Exampl
(14 @iﬁ%i%wgwe@pgwﬁdanﬁbfl‘f%%ﬁmm% )%mea
Nylmbtd. N N 2" N 15 WO 2007/039512 PCT/EP2006/066709 -32 The

5 title compound, MS: m/e = 303.2 (M+H}), was prepared in accordance
with the general method of example 15 step 1 and step 3 from
5-bromo-8-chloro [ 1,7] naphthyridin%"@@%‘ﬁﬁﬁe H), 5-pyridineboronic acid
afidNiethgthyldbbipyrarob-3yyitiimoiel-bl, 7Inaphthyridin-8-yl)-amine

=
PN
Sy
o —

3

N

The title compound, MS: m/e = 320.2 (M+H"), was prepared in accordance with the
10 general method of example 15 step 1 and step 3 from 5-bromo-8-chloro-

[1,7Inaphthyridine ( Example H}, 5-pyridineboronic acid and 4-amino-2-methylthiazole

(FExample F).

Example 37
15 (2-Methyl-thiazol-4-yl)-(5-pyrimidin-5-yi-[ 1,7]naphthyridin-8-yl)-amine

—

PN
)
N
” 7
Ny N

The title compound, MS: m/e = 321.2 (M+H"), was prepared in accordance with the

general method of example 15 step [ and step 3 from 5-bromo-8-chloro-

[1,7inaphthyridine { Example H), 5-pyrimidineboronic acid and 4-amino-2-methylthiazole

20 {Example F).

Example 38
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Example 36 (2-Methyl-thiazol-4-yl)-(5-pyridin-3-yl-[
1,7]naphthyridin-8-yl)-amine N--~S N N:N N The title compound, MS:
m/e = 320.2 (M+H+), was prepared in accordance with the 10 general
woathictwfexample 15 step 1 and step 3 from 5-bromo-8-chieca/gpr2006/066709
1,71naphthyridine (Example H), 5-pyridinghoronic acid and
4-amino-2-methylthiazole (Example F). Example 37 15
(22MéethHbrippolid-y)y (8 oy manitthyoryisr-8-Vlraphitiiinib indol Pathingaild
N ~S N\ N NON, The title compound, MS: m/e = 321.2 (M+H'), was
prepared in %u\{gdance with the general method of example 15 step |
and step 3 fg{n -bromo-8-chloro- [1,7]naphthyridine (Example H),
5-pyrirnidingbofonic acid and 4-amino-2-methylthiazole 20 (Example F).
\WO 2007/039512 PCT/EP2006/066709 -33
(2-Meth ridin-3-yl-[ 1,7] n
aphthyfidingB-yl)-(4-methyl-thiazol-2-yl)-amine NiNS NIN N

The title compound, MS: m/e = 334.2 {(M+H"), was prepared in accordance with the
general method of example 15 step | and step 3 from 8-chloro-5-iodo-2-methyl-
[L.7Inaphthyridine ( Example I}, 3-pyridineboronic acid and 2-amino-4-methylthiazole.

Example 39
(5-Fluoro-pyridin-2-yl-(2-methyl-3-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)-amine

The title compound, MS: m/e = 332.2 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-

[, 7Inaphthyridine ( Example I), 3-pyridineboronic acid and 2-amino-5-fluoropyridine.

Example 40
(2-Methyl-5-pyridin-3-yi-[1,7]naphthyridin-8-v1)-(2-methyl-thiazol-4-yl}-amine



5
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The title compound, MS: m/e= 334.2 (M+H'"), was prepared in accordance
with the general method of example 15 step 1 and step 3 from
8-chloro-5-iodo-2-methyl 5 [1,7]naphthyridine (Example |),
woRbgigheronic acid and 2-amino-4-methylthiazole. Examplg33s0u6/066700
(5-Fluoro-pyridin-2-y|)-(2-methy|—5-pyrid|§13 y1-[ 1,7]naphthyrid
n-8-yl)-amine N, F N\ N 10 The title comipound, MS: m/e = 332.2 (M+H"),
was prepared in accordance with the general method of example 15 step
| and step 3 f 8- ch | oro-5-iodo- 2- m ethyl- [1,7]naphthyridine
(Example 1), 3-pysidineboronic acid and 2-amino-5-fluoropyri.dine. 15
Example 49 (2-Methyl-5-pyridin-3-yl-[ 1,7]
Naiding-yl)-(2-methyl-thiazol-4-yl)-amine WO 2007/039512
2000/066709 - 34 N-S N N~ IN The title compound, MS: m/e=
F+), was prepared in accordance with the general method of
example 15-step | and step 3 from 8-chloro-5-iodo-2-methyl
[1,7]nap Lbylt\pllne (Example 1), 3-pyridineboronic acid and
4-amino-2-methylthiazole 5 (Example F). Example 41

(ZrenigEeypdingg; Wis(Znraethyl 5+ M@Iﬁ}%ﬁk&);@ﬁﬁd in accordance with the
aghtiﬁldm S%Qﬁam ) ele'\fg\étegre i Qteeéglgefr%%l WU]% e 10d0 fmethyi—

in ‘accordance
[1, 7}naphthyndme ( Example 1), 3-pyridineboronic acid and 4-amino-2-methylthiazole

{Example F).

Example 41
(2-Chloro-pyridin-4-yl)-{2-methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl}-amine
I
_ )

N'\

S

PN~
@
N
The title compound, MS: m/e = 348.2/350.2 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Inaphthyridine ( Example I}, 3-pyridineboronic acid and 2-chloro-4-aminopyridine.

Example 42
i3-(3-Methoxy-phenyl)-2-methyl-[1,7Inaphthyridin-8-yl]-(4-methyl-thiazol-2-yl)-amine
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general method of example 15 step 1 and step 3 from
8-chloro-5-iodo-2-methyl- [1,7]naphthyridine (Example 1),

3-pyridineboronic acid and 2-chloro-4-aminopyridine. Example 42 15
wortaeetaexy-phenyl)-2-methyl-[1,7]naphthyridin-8-yl]-(4-meigylskiazalsroe
yl)-amine WO 2007/039512 PCT/EPZO_O? 066709 -35-N11y NS O

The title compound, MS: m/e = 363.2 (M+H'), was prepared in accordance
with the general method of example 15 step 1 and step 3 from
8-ch|oro-5-ioqip»%—methyl- [ 1,7]naphthyridine (Example ), 3-meth

oxyphenylbcmni acid and 2-amino-4- 5 methylthiazole. Example 43
(4-Methyl-tHiaz§|-2-yl)-[2-methyl-5-(3-trif|uoromethyl-phenyl)-[

The title compound, MS: m/e = 363.2 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7}naphthyridine (Example I), 3-methoxyphenylboronic acid and 2-amino-4-
methylthiazole.

Example 43
(4-Methyl-thiazol-2-y1}-[2-methyl-3-(3-trifluoromethyl-phenyl)-{ 1,7inaphthyridin-8-y1]-
amine

i
NT 78
N\ N
| N

The title compound, MS: m/e = 401.2 (M+H7), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-

[1,7Inaphthyridine ( Example I), 3-(trifluoromethyl)phenylboronic acid and 2-amino-4-
methylthiazole.

Fxample 44
(2-Methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-v1)-(2-methyl-thiazol-4-yh)-amine
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Example 44 (2-Methyl-5-pyrimidin-5-yl-[
1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine WO 2007/039512
PCT/EP2006/066709 -36- N N ~S N NvN The title compound, MS: m/e
woxainiddiH'), was prepared in accordance with the genergd-pgshad el oo
example 15 step 1 and step 3 from 8-ch|§ q—5-iodo-2-methyl-
[1,7]naphthyridine (Example 1), 5-pyrimi.dineboronic acid and
4-amino-2-methylthiazole 5 (Example F). Example 45
[5-(6-Chloro-Rytdin-3-yl)-2-methyl-[1,7]naphthyridin-8-yl]-(2-methyl-thiazol
-4-yl)- amine N %N N 'fz-~Z/ S N~ IN 10 CI The title compound, MS: m/e
= 368.0 (M¥H"),"'was prepared in accordance with the general method of

naphthyridin-g-yl]-(4-methyl-thiazol-2-yl)- amine WO 2007/039512
PCT/EP2006/066709 /-37
The title compound, MS: m/e = 335.2 (M+H7"), was prepared in accordance with the

general method of example 15 step 1 and step 3 from §-chloro-5-iodo-2-methyl-
[1,7naphthyridine { Example [}, 5-pyrimidineboronic acid and 4-amino-2-methylthiazole
(Example F).

Example 45
[5-(6-Chloro-pyridin-3-y1)-2-methyl-[ 1,7]naphthyridin-8-y1}-(2-methyl-thiazol-4-vi)-

amine

v
NJ\\/ °
Naps
| e
7
N
Cl
The title compound, MS: m/e = 368.0 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1I,7]naphthyridine { Example I}, 2-chloro-5-pyridineboronic acid and 4-amino-2-
methylthiazole ( Example F}.

Example 46
[5-(6-Chloro-pyridin-3-yi)}-2-methyl-[1,7]naphthyridin-8-yli-(4-methyl-thiazol-2-y1}-

amine
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[l NS NINI N CIThe titte compound, MS: mle = 368.1 (_M+H"), was
prepared in accordance with the general method of example 15 step 1
and step 3 from 8-chloro-5-iodo-2-methyl [ 1,7]naphthyridine (Example I),

wEheres9spyridineboronic acid and 2-amino-4- 5 methylthiazeleExRmRIE 1
47

[5-(3,5-Dimethyl-isoxazol-4-yl)-2-methyf—?l7,7]naphthyridin-8-y|]-(4-methy|-t
hiazol-2- yl)-amine N S N 10 O-N The title compound, MS: m/e = 352.3
(M+H"), was Neéred in accordance with the general method of example
15 step 1 andjistep 3 from 8-chloro-5-iodo-2-methyl [ 1,7] naphthyridine
(Example 1}{"3,53dmethyl-isoxazole-4-boronic acid and 2-amino-4-

m ' R- 15 Example 48
[5-(2(5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-[
thyfidin-8-yl]-(4-methyl-thiazol- 2-yl)-amine WO 2007/039512
066709 -38--"11y NS

Cl

The title compound, MS: m/e = 368.1 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-3-iodo-2-methyl-
[1.7Inaphthyridine (Example I), 2-chloro-5-pyridineborenic acid and 2-amino-4-
methyithiazole,

Example 47
[5-(3,5-Dimethyl-isoxazol-4-yl}-2-methyl-[ 1,7Inaphthyridin-8-yi}-(4-methyl-thiazol-2-
yl)-amine

The title compound, MS: m/e = 352.3 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1.7)naphthyridine ( Example I}, 3,5-dimethyl-isoxazole-4-boronic acid and 2-amino-4-
methylthiazole.

Example 48
[5-(2,5-Dimethyl-2H-pyrazol-3-y}-2-methyl-[ 1,7]naphthyridin-8-yl]-(4-methyi-thiazol-
Z-yh-amine



N The title compound, MS: m/e= 351.3 (M+H' ), was prepared in
accordance with the general method of example 15 step 1 and step 3
from 8-chloro-5-iodo-2-methyl- [1,7]naphthyridine (Example I),
wo3sifReétyl-IH-pyrazole-5-boronic acid (Example .1) and Spep/mpaoesiossos
2-amino-4-methylthiazole. Example 49 3
5-[2-Methyl-8-(4-methyl-thiazol-2-ylamind)-{
1,7]naphthyridin-5-y1]-pyridine-2- carbonitrile NS NIN i N 10 N The
title compouqqfés: m/e = 359.1 (M+H"), was prepared in accordance
with the gendral’dmethod of example 15 step 1 and step 3 from
8-chloro-54bdo®2-methyl [ 1,7]naphthyridine (Example 1),
anepyridipe-5-boronic acid pinacol ester and 2- amin o - 4- m eth
@ e. 15 Example 50 [5-(3-Methan esulfon yl-phen yl)-2-methyl-[
1,71n aphthyridin-8-yl]-(4-methyl-thiazol-2- yl)-amine WO 2007/039512

The title compound, MS: m/e = 351.3 (M+H"), was prepared in accordance with the
general method of example 15 step | and step 3 from 8-chloro-35-iodo-2-methyl-
[1,7}naphthyridine { Example I), 1,3-dimethyl- 1H-pyrazole-5-boronic acid { Example Jj and
2-amino-4-methylthiazole,

Example 49
5-[2-Methyl-8-(4-methyi-thiazol-2-ylamino)-[1,7inaphthyridin-5-y1]-pyridine-2-

carbonitrile

The title compound, MS: m/e = 359.1 (M+H™), was prepared in accordance with the
zeneral method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Inaphthyridine ( Example I}, 2-cyanopyridine-5-boronic acid pinacol ester and 2-

amino-4-methylthiazole.

Example 50
[5-(3-Methanesulfonyi-phenyl)-2-methvi-[1,7Inaphthyridin-8-y1]-(4-methyl-thiazol-2-

yl)-amine
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general method of example 15 step 1 and step 3 from
8-chloro-5-iodo-2-methyl- [1,7]naphthyridine (Example 1),
(3-methylsulfonylphenyl)boronic acid and 2-amino-4- 5 methylthiazole.

WO @aigos: (2-Methyl-5-pyrimidin-5-yl-| | PCT/EP2006/066709
1,7]naphthyridin-8-y|)-(4-methy|-thiazol-_23; )-amine N~1 NS N I'Nv,N
10 The title compound, MS: m/e = 335.2°(M+H+), was prepared in
accordance with the general method of example 15 step 1 and step 3
from 8-ch|or%5aédo-2-methyl- [1,7]naphthyridine (Example 1),
5-pyrimidineboropic acid and 2-amino-4-methylthiazole. Example 52 15

(2-Methyl-% pyrﬁjin-4-y|-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amin

A 39512 PCT/EP2006/066709 -40-1y NS Y /N N The title
compound, MS: m/e = 334.1 (M+Hi"), was prepared in accordance with the
od of example 15 step 1 and step 3 from

Qni©acid and 2-amino-4-methylthiazole. 5 Example 53
[2-Methyl-5-(4-rpethyl-pyridin-3-yl)-[ 1,7]n
aphthyridin-8-9]-(4-methyl-thiazol-2-y|)- amine
The title compound, MS: m/e= 411.1 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from §-chloro-5-iodo-2-methyl-
[1,7}naphthyridine ( Example I}, (3-methylsulfonylphenyl)boronic acid and 2-amino-4-
methylthiazole.

Example 51
{2-Methyl-5-pyrimidin-5-yl-{ 1,7]naphthyridin-8-y)-(4-methyl-thiazol-2-yl)-amine

N N

The title compound, MS: m/e = 335.2 (M+H"), was prepared in accordance with the

general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-

(L, 7]naphthyridine (Example I), 5-pyrimidineboronic acid and 2-amino-4-methylthiazole,

Example 52
(2-Methyl-5-pyridin-4-yl-[1,7Inaphthyridin-8-yl)-(4-methyl-thiazol-2-yl}-amine
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[l NS NNN 10 The title compound, MS: m/e = 348.1 (M+H"), was
prepared in accordance with the general method of example 15 step 1
and step 3 from 8-chloro-5-iodo-2-methyl- [1,7]naphthyridine (Example 1),
wangiyleyridine-3-boronic acid and 2-amino-4- methylthiazglg4ASu06/066700
Example 54 [5-(6-Fluoro-pyridin-3-yl)-2-methyl-[
1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-Y1)- amine WO 2007/039512
PCT/EP2006/066,709 -41- Nill~ N"N N F The title compound, MS:
m/e 352.1 (M-ﬁl:tgpwas prepared in accordance with the general method
of example 19istop 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7]naphthiyridifie (Fxample 1), 2-fluoropyridine-5-boronic acid and
2-aiire nethylthiazole. Example 55

The title compound, MS: m/e = 334.1 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-

[1,7Inaphthyridine ( Example I), 4-pyridineboronic acid and 2-amino-4-methylthiazole.

Example 53
[2-Methyl-5-(4-methyl-pyridin-3-yb)-[1,7inaphthyridin-8-yl]-(4-methyl-thiazol-2-yl)-

amine

The title compound, MS: m/e = 348,1 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-

[ 1,7Inaphthyridine ( Example [), 4-methylpyridine-3-boronic acid and 2-amino-4-
methyvlthiazole.

Example 54
[5-(6-Fluoro-pyridin-3-yl)-2-methyi-[ 1,7lnaphthyridin-8-v1]-(4-meth yl-thiazol-2-yl)-

amine



N 10 The title compound, MS: m/e = 364.1 (M+H"), was prepared in
accordance with the general method of example 15 step | and step 3 from
8-chloro-5-iodo-2-methyl [ 1,7]naphthyridine (Example 1),
whmethoxypyridine-5-boronic acid and 2-amino-4- methylthiazotgrkbosoe6700
Example 56 [5-(5-Methoxy-pyridin-3-yl)-Z-methyl-[
1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-yl)- amine WO 2007/039512
PCT/EP2006/066709 -42-Nli NS IN N The title compound, MS: m/e =
364.1 (M+H+;)J,A€éls prepared in accordance with the general method of
example 15 step”l and step 3 from 8-chloro-5-iodo-2-methyl |
1,7]naphth ridirge (Example 1), 3-methoxy-5-pyridineboronic acid pinacol

es & amino-4-methylthiazole. Example 57

[2-M -methyl-pyridin-2-yl)-[
1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-yl)- amine NS N~IN N 10 The
title com , MS: m/e 348.2 (M+H"), was prepared in accordance with
the

The title compound, MS: m/e = 352.1 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7}naphthyridine ( Example 1), 2-fluoropyridine-5-boronic acid and 2-amino-4-
methylthiazole.

10

Example 55
[5-(6-Methoxy-pyridin-3-yl)-2-methyl-[ 1,7Inaphthyridin-8-yl]-(4-methyl-thiazol-2-y])-
amine

[y
N S
e
PN
7]
N
0
The title compound, MS: m/e = 364.1 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Inaphthyridine { Example I}, 2-methoxypyridine-5-boronic acid and 2-amino-4-
methylthiazole,

15

Example 56
[5-(5-Methoxy-pyridin-3-yI)-2-methyl-[ 1,7Inaphthyridin-8-yl}-(4-methyl-thiazol-2-y1)-

amine
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general method of example 15 step | and step 3 from
8-chloro-5-iodo-2-methyl [ 1,7] naphthyridine (Example 1),
3-methylpyridine-2-boron ic acid and 2-amino-4- methylthiazole. 15

vixasnpieobB (2-Methyl-5-pyrimidin-5-yl-[ PCT/EP2606/066709
1,7]naphthyridin-8-y1)-(4-trif|uoromethy_lz{gigzol-Z-yl)- amine WO
2007/039512 PCT/EP2006/066709 -43- F~~~...((((((F~ NNSF ~N

accordance wjth{the general method of example 15 step 1 and step 3 from
8-chloro-5-igdip-2methyl- [1,7]naphthyridine (Example 1),
5-pyrimidirngboronic acid and 2-amino-4 5 (trifluoromethyl)thiazole.

aple

NvN The title gpound, MS: m/e = 389.2 (M+H'), was prepared in

The title compound, MS: m/e = 364.1 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-3-iodo-2-methyl-
[1,7Inaphthyridine ( Example I}, 3-methoxy-5-pyridineboronic acid pinacol ester and 2-
amino-4-methylthiazole,

Example 57
[2-Methyl-3-(3-methyl-pyridin-2-y1}-[ 1,7Inaphthyridin-8-y1]-(4-methyl-thiazol-2-yl}-

amine

The title compound, MS: m/e= 348.2 {M+H"), was prepared in accordance with the
general method of example 15 step [ and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7]naphthyridine { Examplie I}, 3-methvipyridine-2-boronic acid and 2-amino-4-
methylthiazole.

Exampie 58
(2-Methyl-5-pyrimidin-35-yl-[1,7Inaphthyridin-8-yI)-(4-trifluoromethyl-thiazol-2-yl)-
amine



[ 1,7]naphthyrid.ine (Example 1), 5-pyrimidineboronic acid and
2-amino-4-chlorothiazole (Example K). 15 Example 60
[5-(5-Fluoro-pyridin-3-y1)-2-methyl-[

wleAnaphibyyidin-8-yl]-(4-methyl-thiazol-2-yl)- amine WO 200¢/¢Q3984& /066709

10

15

PCT/EP2006/066709 -44-N~1 NS N % i | F N The title compound, MS:
m/e = 352.2 (M+H'), was prepared in accordance with the general method
of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1, 7]naphthyr|§ xample I), 3-fluoro-5-pyridineboronic acid and
2-amino-4 5 ylthiazole. Example 61
[2-Methyl-5-(@:méthyl-pyridin-3-yl)-[ 1,7] n aphthyridin-8-yl]
-(4-methyl-thiazol-2-yl)- 10 amine N S N N The title compound, MS: m/e
v (), was prepared in accordance with the general method of

The title compound, MS: m/e = 389.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyi-
[1,7Inaphthyridine { Example I}, 5-pyrimidineboronic acid and 2-amino-4-
(trifluoromethyl)thiazoie.

Example 59
(4-Chloro-thiazo!-2-y)-(2-methyl-5-pyrimidin-5-yi-[ 1,7Inaphthyridin-8-yl}-amine
Cl

The title compound, MS: m/e = 354.9 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyi-

{1,7Inaphthyridine (Example I), 5-pyrimidineboronic acid and 2-amino-4-chlorothiazole

( Example K.

Example 60
[5-(5-Fluoro-pyridin-3-yl}-2-methyi-[ 1,7Inaphthyridin-8-yl}-(4-methyl-thiazol-2-yi)-

amine
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(2-Methyl-pyrimidin-4-yl)-(2-methyl-5-pyrimidin-5-yl-[ 1,7]
naphthyridin-8-yl)-amine WO 2007/039512 PCT/EP2006/066709 -45- Ni
"N N NON The title compound, MS: m/e = 330.1. (M+H"), was prepared
wio agearelance with the general method of example 15 step lpapa:6i6i 86709
from 8-chloro-5-iodo-2-methyl- [ 1,7]naphthyridine (Example 1),
5-pyrimidineboronic acid and 4-amino-2 5 methylpyrimidine. Example 63
(2-Chloro-pyridinz4-yl)-(2-methyl-5-pyrimidin-5-yl-[
1,7]naphthyrigirg8-yl)-amine CIN N N NON 10 The title compound, MS:
m/e 349.2 (MiH#), was prepared in accordance with the general method
of exampléf15 &ep | and step 3 from 8-chloro-5-iodo-2-methyl-

yl-thiazol-4*y)-amine WO 2007/039512 PCT/EP2006/066709 -46- 4, NN
~S -N The tile compound, MS: m/e 351.2 (M+H'), was prepared in
accordancé with the

The title compound, MS: m/e = 352.2 (M+H"), was prepared in accordance with the
eeneral method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Inaphthyridine ( Example I}, 3-fluoro-5-pyridineboronic acid and 2-amino-4-
methylthiazole.

Example 61
[2-Methyl-5-(6-methyl-pyridin-3-yh)-[1,7inaphthyridin-8-yl]-(4-methyl-thiazol-2-y1}-
amine

i3

NT TS
)
PN~

7

2 N

The title compound, MS: m/e = 348.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-

{1, 7inaphthyridine { Example 1), 2-methvlpyridine-S-boronic acid hydrate and 2-amino-4-
methylthiazole,

Example 62
(2-Methyl-pyrimidin-4-yl}-(2-methyl-5-pyrimidin-5-yl-[ 1,7]naphthyridin-8-yl)-amine



5

10

15

general method of example 15 step 1 and step 3 from

8-chloro-5-iodo-2-methyl- [1,7]naphthyridine (E.xamplel), 1,3-dimethyl-

I.H-pyrazole-5-boronic acid (Example,]) and 5 4-amino-2-methylthiazole

@m@@ﬁ) Example 65 (2-|\/I_ethy|-5-pynml_dln-2-yl-[ L7l peT/EP2006/066709

naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine N-,/N )Z~vS *-N N, IN

10 The title compound, MS: m/e= 335.2 (M+H"), was prepared in

accordance with the general method of example 15 step I. and step 3

from 8-chloro-Zimethyl- [1,7]naphthyridine-5-boronic acid (Example L),

2-bromopyrimiding’and 4-amino-2- methylthiazole (Example F). 15

Example 66~

[2-Methyl-5 2 methyl-pyridin-3-yl)-[1,7]naphthyridin-8-yl]-(2-methyl-thiazo

in ¥ WO 2007/039512 PCT/EP2006/066709 -47- NN ~S N'N

mpound, MS: m/e = 348.2 (M+H"), was prepared in

accordancgwith the general method of example 15 step 1 and step 3

from 8-chlorof2-methyl- [1,7]naphthyridine-5-boronic acid (Example L),

3 bromo2xadthylpyridine and 4-amino- 5 2-methylthiazole (Example F).

”: yf;, ST W%ﬂ% YR S D R T ecbraidnct Wih he

061’161 al method of example 15 step I and step 3 from 8-chloro-5-iodo-2-methyl-

[1,7Inaphthyridine ( Example 1), 5-pyrimidineboronic acid and 4-amino-2-
methylpyrimidine,

Example 63
(2-Chloro-pyridin-4-yl)-(2-methyl-5-pyrimidin-5-y}-[ 1,7}naphthyridin-§-y1)-amine
Cl

N~\\./N

The title compound, MS: m/e = 349.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Inaphthyridine { Example I}, 5-pyrimidineboronic acid and 4-amino-2-chloropyridine.

Example 64
[5-(2,5-Dimethyl-2H-pyrazel-3-yl)-2-methyl-[1,7Inaphthyridin-8-yl]-(2-methyl-thiazol-
4-yh)-amine



10

N IU/ N NON 10 The title compound, MS: m/e = 318.2 (M+H4),was
prepared in accordance with the general method of example 15 step 1
and step 3 from 8-chloro-5-iodo-2-tnethyl- [1,7]naphthyridine (Example 1),

veopiraisigeboronic acid and 1-methyl-IH-pyrazol-3- ylaming, &S de¥a@ii8700

68
[5-(3-Huoro-phenyl)-2-methyl-[1,7]naph'tﬁ3(/iﬁdin-8-y|]-(|.-methyl-lH-pyrazoI-
3-yl)- amine WO 2007/039512 PCT/EP2006/066709 -48- N-N N F The
titte compoung#S: m/e = 334.2 (M+H"), was prepared in accordance
with the gengtal fnethod of example 15 step 1 and step 3 from
8-chloro-5-%do-2-methyl- [1,7]naphthyridine (Example

ylboronieacidand 1-methyl-IH-pyrazol-3- 5 ylamine.
Exariplel69 [H-(5-Fluoro-pyridin-3-yl)-2-methyl-[

10 The titlgsgoapound, MS: m/e = 335.2 (M+H °), was prepared in

accordange\ith the general method of example 15 step 1 and step 3

from 8-cHloro-5-iodo-2-methyl-
The title compound, MS: m/e = 351.2 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Jnaphthyridine ( Example I), 1,3-dimethyi-1H-pyrazole-5-boronic acid { Fxample Jj and
4-amino-2-methylthiazole (Exampie F).

Example 65
{2-Methyl-5-pyrimidin-2-yl-[ 1,7Inaphthyridin-8-yI)-(2-methyl-thiazol-4-yl)-amine

The title compound, MS: m/e = 335.2 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-2-methyl-
[1,71naphthyridine-5-boronic acid ( Example L}, 2-bromopyrimidine and 4-amino-2-
methvlthiazole ( Example F).

Example 66
{2-Methyl-5-(2-methyl-pyridin-3-yl)-[ 1,7Inaphthyridin-8-ylj-(2-methyl-thiazol-4-y1}-

amine



[1,7]naphthyridine (Example 1), 3-fluoropyridine-5-boronic acid and
1-methyl-IH- pyrazol-3-ylamine. 15 Example 70
[2-Methyl-5-(6-methyl-pyridin-2-yl)-[
wioAnapbikyridin-8-yl]-(2-methyl-thiazol-4-yl)- amine WO 200493364 066709
PCT/EP2006/066709 -49- N4 N ~S N~ N N The title compound, MS:
m/e = 348.2 (M+H4), was prepared in accordance with the general
method of example 15 step 1 and step 3 from 8-chloro-2-methyl-
[1,7]naphthyrigi#e-5-boronic acid (Example L), 2-bromo-6-methylpyridine
and 4- amino;@;smethylthiazole (Example F). Example 71
(4- Methyl -tHiazoll--2- -yl)-(2-methyl-5-'1-2-yl-[ 1,7]naphthyridin-8-yl)-atnine
iy N SAN 10 The title compound, MS: role = 340.0 (M+H*),
in accordance with the general method of example 15 step
from 8-chloro-2-methyl [ 1,7]naphthyridine-5-boronic acid
(Exampl N romothiazole and 2-amino-4- methylthiazole. 15 Example
72 [2-M thyl;@ (3-methyl-3H-imidazol-4-yl)-[
1,7]naphthyridin-8-yi]-(4-methyl-thiazol-2-
The title compound, MS: m/e = 348.2 (M+H™), was prepared in accordance with the

general method of example 15 step 1 and step 3 from 8-chloro-2-methyl-
[1,7]naphthyridine-5-boronic acid ( Example Lj, 3-bromo-2-methylpyridine and 4-amino-
5 2-methylthiazole { Example F).

Example 67
(1-Methyl-1H-pyrazol-3-y)-(2-methyl-5-pyrimidin-5-y1-[ 1,7Inaphthyridin-8-yl}-amine

/
N-N

Y

10 The title compound, MS: m/e = 318.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-i0do-2-methyl-
[1,7]naphthyridine ( Example I}, 5-pyrimidineboronic acid and 1-methyl-1H-pyrazol-3-

ylamine.

15 Example 68
[5-(3-Fluoro-phenyi)-2-methyl-[1,7inaphthyridin-8-yI}-( I-methyl- ITH-pyrazol-3-yl)-

amine



10

5

yl)-amine WO 2007/039512 PCT/EP2006/066709 -50-N~I NS N' N
The title compound, MS: m/e = 337.3 (M+H+), was prepared in
accordance with the general method of example 15 step 1 and step 3

wWemdehiaro-2-methyl [1,7] naphthyridine-5-boronic acid (Examppiedek/oss7oo

5-bromo-I-methyl-IH-imidazole and 2- 5‘%?[no-4-methylthiazole. Example
73 [2-Methyl-5-(3-methyl-3H-imidazol-4-y1)-[ 1,7]
naphthyridin-8-y|],-(2-methyl-thiazol-4- yl)-amine NS N N' 10 N-) The title
compound, Mg:Nn/e = 337.3 (M+H °), was prepared in accordance with
the general nietkrod of example 15 step 1 and step 3 from
8-chloro-2-thethyl [ 1,7]naphthyridine-5-boronic acid (Example L),

| rRethyl-IH-imidazole and 4- amino-2-methylthiazole (Example

The title compound, MS: m/e = 334.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Inaphthyridine { Example I), 3-fluorophenylboronic acid and 1-methyl- 1H-pyrazol-3-

ylamine.

Example 69
[5-(5-Fluoro-pyridin-3-yl)-2-methy!-[1,7Inaphthyridin-8-yl}-(1-methyl- 1H-pyrazol-3-y1)-

amine

The title compound, MS: m/e = 335.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7]naphthyridine ( Example I), 3-fluoropyridine-5-boronic acid and 1-methyl-1H-
pyrazol-3-ylamine.

Example 70
[2-Methyl-5-(6-methyl-pyridin-2-y1)-[1,7inaphthyridin-8-y1]-(2-methyl-thiazol-4-y1)-

amine



10

15

-51-N NS Ni S'N N The title compound, MS: m/e = 355.2 (M+H’), was
prepared in accordance with the general method of example 15 step 1
and step 3 from 8-chloro-2-methyl [ 1.,7] naphthyridine-5-boronic acid

whxampiesty, 5-bromo-3-methyl-[ 1,2,4] thiadiazole 5 (ExamptaMyaseossToo

4-amino-2-methylthiazole (Example F). %qmple 75 [2-Methyl-5-(2-methyl,
pyrimidin-5-y1)-[ 1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)- amine N

~S N N\/N 10 T, The title compound, MS: m/e = 349.2 (M+H' ), was
prepared in rdance with the general method of example 15 step 1
and step 3 fram, 8-chloro-2-methyl [ 1,7]naphthyridine-5-boronic acid
(Example k), 5-bromo-2-methylpyrimidine and 4- amino-2-methylthiazole

The title compound, MS: m/e = 348.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from §-chloro-2-methyl-
[1.7]naphthyridine-5-boronic acid { Example L), 2-bromo-6-methylpyridine and 4-amino-
Z-methylthiazole { Example F).

Example 71
(4-Methyl-thiazol-2-y1}-(2-methyl-5-thiazol-2-yl-[ 1.7jnaphthyridin-§-yl}-amine

B

SN

A
8" N
\—/
The title compound, MS: m/e = 340.0 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-2-methyl-
[1,7Inaphthyridine-5-boronic acid { Example L), 2-bromothiazole and 2-amino-4-
methylthiazole.

Example 72
[2-Methyl-5-(3-methyl-3H-imidazol-4-y1}-{ 1,7}naphthyridin-8-y1]-{4-methyl-thiazol-2-

yl)-amine



N~ N N' ~N The title compound, MS: m/e = 335.4 (M+H+), was prepared
in accordance with the general method of example 15 step 1 and step 3
from 8-chloro-2-methyl- [1,7]naphthyridine-5-boronic acid (Example L),
wormdopyrazine and 4-amino-2 5 methylthiazole (Example Frdxapsplgoéd-os
[5-(5-Fluoro-pyridin-3-yl)-2-methyl-[ 1,7] 5 _
naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)- amine N N F N 10 The title
compound, MS: m/e = 352.2 (M+H+), was prepared in accordance with
the general me(:hod of example 15 step 1 and step 3 from
8-chloro-5-igflo-2-methyl- [1,7]naphthyridine (Example 1),
3-f|uoropyPi'dineS-5-boronic acid and 4-amino-2- methylthiazole (Example
ple 78 (2-Methyl-5-pyridin-3-yl-[ 1,7]n

=/
The title compound, MS: m/e = 337.3 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from §-chloro-2-methyl-

{ 1.7Inaphthyridine-5-boronic acid ( Example L), S-bromo-1-methyi- 1H-imidazole and 2-

amino-4-methylthiazole.

Example 73
[2-Methyl-5-(3-methyl-3H-imidazol-4-y1)-[ 1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-
yl)}-amine

v
/l%/s
N
N N
| N
=~ N
N=/
The title compound, MS: m/e = 337.3 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-2-methyl-
[1,7Jnaphthyridine-3-boronic acid ( Example L}, 5-bromo-1-methyl- 1H-imidazole and 4-
amino-2-methylthiazole (Example F).

Example 74
[2-Methyl-5-(3-methyl-[1.2,4]thiadiazol-5-y)-[ 1,7Inaphthyridin-8-yl]-(2-methyl-thiazol-

4-yI)-amine
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15

general method of example 15 step 1 and step 3 from
8-chloro-5-iodo-2-methyl- [1,7]naphthyridine (Example 1),
3-pyridineboronic acid and 2-amino-4 5 (trifluoromethyl)thiazole. Example
w267 Ritlaromethyl-thiazol-2-yl)-(2-methyl-5-pyridin-3-yl-[ pcr/Ep2006/066709
1,7]naphthyridin-8-y1)-amine F~F N~L.NS NIN N 10 The title
compound, MS: m/e = 370.0 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from
8-chloro-5-io -methyl- [1,7]naphthyridine (Example 1),
3-pyridinebomi}ﬁacid and 4-amino-2- (difluoromethyl)thiazole (Example
N). 15 Exalhple 80 (4-Methyl-thiazol-2-yl)-[2-methyl-5-(5-tr
flu Qyridin-3-yl)-[1,7]naphthyridin- 8-yl]-amine WO 2007/039512

MS: mre 402.3 (M+H+), was prepared in accordance with the general
mple 1.5 step 1 and step 3 from 8-chloro-2-methyl

The title compound, MS: m/e = 355.2 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-2-methyl-
[1,7]naphthyridine-5-boronic acid ( Example 1), 5-bromo-3-methyl-[ 1,2,4]thiadiazole
(Example M} and 4-amino-2-methylthiazole ( Example F).

Example 75
{2-Methyl-5-(2-methyl-pyrimidin-35-y)-[ 1, 7inaphthyridin-8-yl}-{2-methyl-thiazol-4-y1)-
amine

v

N/R\/S
Ny
l S 2

o
Na

T

The title compound, MS: m/e = 349.2 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-2-methyl-

|
N

[1,7]naphthyridine-5-boronic acid ( Example L), 5-bromo-2-methylpyrimidine and 4-
amino-2-methylthiazole (Example F).

Example 76
(2-Methyl-5-pyrazin-2-yi-[1,7Inaphthyridin-8-y1)-(2-methyl-thiazol-4-yi)-amine
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[ 1,71naphthyridine-5-boronic acid (Example L),
3-bromo-5-(trifluoromethyl)pyridine and 5 2-amino-4-methylthiazole.
Example 81 (4-Methyl-thiazol-2-yl)-[2-methyl-5-(6-triflu
wmetaspyrazin-2-yl)-[ ].,7] n aphthyridin- 8-yl]-amine 1 N~pd+theModsMNe700
N N N~ 10 F The title compound, MS: m/e= 403.3 (M+H+), was prepared
in accordance with the general method of example 15 step 1 and step 3
from 8-chloro-2-methyl [ 1,7] naphthyridine-5-boronic acid (Example L),
2-iodo-6-tri.fl methyl-pyrazine (Example 0) and
2-amino-4-mgthykhiazole. 15 Synthesis of Intermediates: 20 Example A
8-Ch for o- %}fn aphthyridin e WO 2007/039512 PCT/EP2006/066709 -
ke title compound can be prepared in accordance with the

The title compound, MS: m/e = 3354 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-2-methyl-
[1,7Inaphthyridine-5-boronic acid { Example L), 2-iodopyrazine and 4-amino-2-
methyvlthiazole ( Example F).

Example 77
[5-(5-Fluoro-pyridin-3-yl)-2-methyl-[1,7]naphthyridin-8-y1]-(2-methyl-thiazol-4-yl)- -

amine

e
N,&,S
Sy
o o

7
£ N
The title compound, MS: m/e = 352.2 (M+H™), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iode-2-methyl-
{1,7Inaphthyridine ( Example I), 3-fluoropyridine- 5-boronic acid and 4-amino-2-
methylthiazole ( Example F).

Example 78
(2-Methyl-5-pyridin-3-yl-[1,7]naphthyridin-8-yD)-(4-trifluoromethyl-thiazol-2-yl)-amine
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N\ N Br Step 1: 5-Bromo-[1,7]naphthyridin-8-ylam.ine The title
compound, MS: rate = 226.1 (M+H+), can be prepared in accordance with
10 literature Journal of Heterocyclic Chemistry (1978), 15(5), 731-6. Step
wo 9cBreese-[1, 71naphthyridin-8-yl)-di-carbamic acid tert-bupd-es06/066709
5-Bromo-[1,7]naphthyri din-8-ylamine (:_%.5%9, 13.4 mm ell,
di-tert.-butyldicarbonate (6.1 g, 28.1 mmdl) and
4-(N,N-dimethgatpino)pyridine (80 mg, 0.67 mmol) were dissolved in 15
100 ml dichlor’glpane and refluxed for 2 hrs. The reaction mixture was
cooled and extrQcted with sat. NaHCO3-solution and ethyl acetate. The
organic extradt was dried with sodium sulfate, filtered and evaporated.
The crude Product was purified by flash chromatography on silica gel
ethyl acetate 90:10 -> 1:1 gradient). The desired compound
was 9btal as a brown solid (4.3 g, 76 %), MS: m/e= 426.1 (M+H+). 20
Example C| 2-Bromo-5-fluoro-pyridine F BrN a,_
2-Amino-g4ftyoropyridine (6.5 g, 58 mmoi) was added in portions to cool
(0-5 C) 25 hyyrobromic acid 48 % (28.8 ml, 296 m.mol). Bromine (8.9 ml,
174 mmol) and a solution of sodium NaNO2 (10 g, 145 mmol) in 20 ml
wihertinereagdecidhof wise: S88-5(CIWD) 2085/03854Pin accordance with the

P&Iéﬁﬂ%%@%@@@@?ﬁnpﬁ%\ééﬁ%i&%’) 3 TRGGAGHAR MG WA 1.
stirred for [hr and quenched with conc. NaOH (32 %) (50.5.ml, 0.55 mol).

Thie /@ ARR BRI WAR /& findd B FOKRPTERIDEFLI RS foR B Siflnutes and

extrdictech theshyihtieeztitmes with diethyl ether. The combined organic

extracts were washed with brine, dried with sodium sulfate, filtered and

evaporated only at 30 C 5 and 500 mbar (volatile!). The crude product

was purified by flash chromatograph§*8R&ifid
(4-Difluoromethyl-thiazol-2-yh)-(2-methyl-5-pyridin-3-yI-[1,7]naphthyridin-8-yl)-amine

The title compound, MS: m/e = 370.0 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7Inaphthyridine { Fxample I}, 3-pyridineboronic acid and 4-amino-2-
(difluoromethyl)thiazole (Example N,

Example 80
(4-Methyl-thiazol-2-yl)-[2-methyl-5-(5-trifluoromethyl-pyridin-3-y1}-[ 1,7Inaphthyridin-

8-yl]-amine



gel (dichlorom.ethane/pentane 0:100 -> 50:50 gradient). The desired

compound was obtained as a light yellow solid (6.7 g, 66 %). 10 Example

D [5-(4,4,5,5-Tetramethyl-[1,3,2] dioxaborolan-2-yl)-[ 1,7]
waRhhysgdin-8-yl]-di-carbamic acid tert-butyl . ester ~-O1~1 Moo (N0 N0

O O 15 (5-Bromo-[ 1,7]naphthyridin-8-yl)-di-carbamic acid tert-butyl ester

(19.5 g, 46 mmol) (Example B) was dissBived in 280 ml dioxane.

Bis(pinacolo)diboyone (18.7g, 73.5 mmol),

bis(triphenylphogiphine)palladium(ll) chloride (1.94 g, 2.8 m.mol) and

potassium acgta (13.5 g, 138 mmol) were added and the mixture stirred

at 85 C for6 hs. The reaction mixture was evaporated, suspended in

[ ethgne and purified by flash 20 chromatography on silica gel

ta;eheptane 5:95 -> 50:50 gradient). The desired compound

Example B-8:Chloro-2-methyl-[ 1,7]naphthyridine ci N\'N 25 Step

1:2-Methyl-7h-[ E7]nanhthvridin-8-one WO 2007/039512
PCT/EP2006/0B&£09 - 57 The title compound, MS: m/e = 161.3 (M+H+),
can be preparéd in accordance with literature Chemical & Pharmaceutical

Bulentir (83RumB 04k 626-330Foma:iomasd prasibsd Ry idinel A QIR ine
8@%}%?2‘1’91"}12&@06& wléjcaj'd:ﬂge}gggﬁ/ rczlxli?(? step 3 from §-chloro-2-methyl-
[1,7Inaphthyridine-5-boronic acid ( Example L), 3-bromo-3-(triflucromethyl)pyridine and
5 2-amino-4-methylthiazole,

Example 81
(4-Methyl-thiazol-2-yl)-{2-methyl-5-(6-trifluoromethyl-pyrazin-2-yl)-{ 1,7]naphthyridin-

8-yll-amine

i3

= "N
N A F

F
10 F

The title compound, MS: m/e = 403.3 (M+H"), was prepared in accordance with the
general method of example 15 step 1 and step 3 from 8-chloro-2-methyi-
[1,7naphthyridine-5-boronic acid { Example L), 2-iodo-6-trifluoromethyl-pyrazine
{ Example O} and 2-amino-4-methylthiazole,

15

Svnthesis of Intermediates:

20 Example A
8-Chloro-{1,7]naphthyridine



A suspension of 2-Methyl-7H-[ 1,7]naphthyridin-8-one (820m,-, 5.12mmol)
and phosphorus oxychloride (7ml, 76.8mmol) was stirred at 90C for 4
hours. The reaction mixture was evaporated to dryness, poured on ice
wihdoaehalkaline with agueous ammonia. A red solution resupted b0 /66700

aqueous layer was extracted with dichlg\?gethane (three 10 times). The
combined organic layers were washed with brine, dried over Na2S0O4 and
concentragied in vacuo. The residue was purified by flash chromatography
on sjlica del (ethyl acetate/heptane 0:100 -> 20:80 gradient). The desired

compound can be prepared in accordance with the preparation described
inlipatidcERRR1U 1850 20 BExpmplén@cEnftlim-widthha esulforiomdideribed in
21ejomrd i linephthyridin-8-yl ester O~S~OF O FF CIN~_N Step 1:
1-Oxy-7H-[1.7]naphthyridin-8-one WO 20071039512
PCT/EP2006/066709 58- O 0 (N;~ NH Toa mixture of 7H-[

5 1FRmaphktByridin-8-one (2.3 g, 16 mmol) (the preparation of 7H-

(5-Bromo-[1,7inaphthyridin-8-yl)-di-carbamic acid tert-butyl ester

>[\Oj}Lf\.i/?LOJ<

Ty
N
Br

Step 1: 5-Bromo-[ 1,7]naphthvridin-8-vlamine

The title compound, MS: m/e = 226.1 (M+H+), can be prepared in accordance with
10 literature Journal of Heterocvclic Chemistry (1978), 15(5), 731-6.

Step 2: (5-Brome-[ 1, 7Inaphthvridin-8-y1)-di-carbamic acid tert-butyl ester

5-Bromo-[1,7]naphthyridin-8-ylamine (3.0 g, 13.4 mmol), di-tert.-butyldicarbonate (6.1 g,
28.1 mmol) and 4-(N,N-dimethylamino)pyridine {80 mg, 0.67 mmol} were dissolved in

15 100 ml dichloromethane and refliuxed for 2 hrs. The reaction mixture was cooled and
extracted with sat. NaHCOs-solution and ethyl acetate, The organic extract was dried with
sodivm sulfate, filtered and evaporated. The crude product was purified by flash
chromatography on silica gel (heptane / ethyl acetate 90:10 -> 1:1 gradient). The desired

compound was obtained as a brown solid (4.3 g, 76 %), MS: m/e = 426.1 (M+H™).

20
Example C
2-Bromo-5-fluoro-pyridine
NS
| =

Br
2- Amino-5-fluoropyridine (6.5 g, 58 mmol) was added in portions to cool (0-5 °C)

25 hydrobromic acid 48 % (28.8 ml, 296 mmol). Bromine (8.9 ml, 174 mmol) and a solution
of sodium NaNO; (10 g, 145 mmol) in 20 m1 water were added drop wise at 0-5 °C



10

13

20

25

[I,7]naphthyridin-8-one is described in Chem. Pharm. Bull. 1985, 33 (2),
626) in 100 ml chloroform was added 3-chloroperbenzoic acid (4.3 g, 70
%, 17 mmol). After stirring for 5 70 hat room temperature and the mixture
WEssiRsedysd by the addition of methanol. Aminopropyl-mogi&]%iliel,g'blj)(é%“m9
gel was added and the mixture was concentrated to dryness. The residue
was transferred to a aminopropyl-modiﬁé@ Silica gel column. Elution with

cenlametianaetenol aeI0e ! GATRI NG (A BRdMR Bonc. NuoN

y%%l W S #\ﬁr (%) = 163 (M+H+, 100). 10 Step 2: 2-Chloro-
1 AR 23 mOh EIAIREOPB S H5aHIOBR o room temperature for 20
1wkl Zhnaptethyvidinh onm {4 with,dieth pirtbby i TS tdrydNoNeanic extracts

dipaihpdigemamidswasadaediionwise ety ERORIR A Qudfomled Gy a 30 °«C
méﬁ]lg@t 0 C. After, %&f}gpleted addition, the mixture was allowed to
W

FBRHh o SRS RF PSSP B HRIRC MR AR Aeaphipon silica
queridiviEroesstbratyb aitoride] Mnd tHeSthpcdienwa$hedesieatrat@pdnnd was
Vaekaethe rasifuanRsedisgalvess ig methanol and treated with
aminopropyl-modified silica gel. After evaporation of the solvent the
residue was transferred to a aminopropyl-modified silica gel column.

Elution with 20 dichloromethane/methanol gave the title compound (0.72

g, 57 %) as a white solid, MS m/e (%) = 181(M+H+. 100). Step 3:
ng%%g-rgethanesulfonic acid 2-chloro-[ 1.71 naphthvridin-8-vl ester WO

2 ©512 PCT/EP20061066709 -59 To a solution of

216h6A[1 Vitrapttingid in3 81dl $@286r glad -Q-wimidl) im S0l pyiid gl Wi arbamic
addaqddriftepmethanesulfonic anhydride (1.06 ml, 6.41 mmol) at -10 T.

The rea&ion mixture was allowed to warm to room temperature. After 1 h

the gyri ine Was femoved by Kugelrohrdistillation. Flash chromatography
g itfe co und (0.99 g, 64 %) as a 5 light brown oil, MS We (%):
313 X
i P
/B\
0" e

(5-Bromo-[ 1,7]naphthyridin-8-y!)-di-carbamic acid tert-butyl ester (19.5 g, 46 mmol)

{ Example B) was dissolved in 280 ml dioxane. Bis(pinacolo)diborone (18.7g, 73.5 mmol),
bis(triphenylphosiphine)palladium(II) chloride (1.94 g, 2.8 mmol) and potassium acetate
(13.5 g, 138 mmol) were added and the mixture stirred at 85 °C for 16 hrs. The reaction
mixture was evaporated, suspended in dichloromethane and purified by flash
chromatography on silica gel (ethy! acetate/heptane 5:95 -> 50:50 gradient). The desired
compound was obtained as a vellow solid (17.1g, 79%), MS: m/e = 4724 (M+H™").

Example E
8-Chloro-2-methyi-[1,7Inaphthyridine
Cl

Y
N

Step 1: 2-Methvl-7H-i 1.7Inaphthvridin-&-one
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Example H 5-Bromo-8-chloro-[ 1,71naphthyridine CI N~'-N Br Step 1:
5-Brom.o-f 1,7Inaphthyridin-8-vlamine 10 The title compound, MS: We =
226.1 (M+H+), can be prepared in accordance with literature Journal of
wieiesaeyeie C7ieniistry (1978), 15(5), 731-6. Step 2: PCT/EP2006/066709
5-Bromo-8-chloro-11,71naphthyridine 7.
5-Bromo-[1,7]naphthyridin-8-ylamine (3. 8 g, 13.4 mmol) was suspended in

10k watehhp & Iidnl coneentraied (354 Byg%ﬁm'ﬁl %e&%gﬁice with
ﬁoled toQC.As f%[tlon of NaNO2 (7.4qg, 107. 2mm03 in. 5m1 water

e R RIS Bt ARy KRR L Hon 42007 FRE RsRERm->
mnctthsépwa@mtracted with ethyl acetate (three times). The organic layers
were dried over Na2S0O4 and concentrated in vacuo. The residue was
purified b flash chromatoraph on silica gel (ethyl acetate/heptane

5B e S BN B ER AR compound was obtained as a

yéuwsmqquazgi@h%yms Timbep bt v ih (Me b8 2ExanipEnmol) and

8ubipreadedRddanetiyal 176 1aaphwiding & N o8% 48R dours. The reaction
2-Methyl-7H-f 1, 71n@§)hthvrld|n -8-one WO,2007/039512

PEFIEBIG06156870% BETRE HRSHShpbiidn M Alae gifhaayrausgmmonia.
carrgsesphepar echiftak dolancewyithyditeratteaGhe midad €hRitamedeastiCake

Btﬂx‘ﬁ:@ﬂﬁﬁé&ﬁﬁ%nﬁ:@(g}gﬁg§ié%ﬂ%%@%hmﬁﬁylﬁﬂﬁd% Raxen #id
5Iod02m%thI7H[ %agth r|d|n8 gl% I7H[[

e R 5 DL A BT ool eat A S B iica el
ateitoh ﬁ?ﬁ@lﬁﬁ@matmﬂié%c}rﬁ@i&fg(a@@@ Taeglerind poaaddeds Thigined as a
SHSRENSIAN W@Sn g, 89%), MS: m/e = (M+H").

Example F
4-Amino-2-methylthiazole

ft

The title compound can be prepared in accordance with the preparation described in
patent EP 321115,

Example G
Trifluoro-methanesultonic acid 2-chloro-[1,7}naphthyridin-8-yl ester

O
O

OF

N2
Ppac

F

T

I ]N\ N

N

Step 1: 1-Oxv-7H-{ 1. 7inaphthyridin-8-one
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stirred for 3 hours at reflux. The reaction mixture was cooled to room
temperature and filtered. The solid was washed with acetonitrile and dried
for 30 minutes at 50C and <20 10 mbar, to get the desired compound as a
WA {14.39, 80%), MS: m/e = 287.0 (M+H'). Step 3! per/mp2006/066709
8-Chloro-5-iodo-2-methyl-[1 7Inaphthyridine
5-lodo-2-methyl-7H-[1,7]naphthyridin-8-orie (14.2 g, 49.8 mmol) was
suspended in 15 phosphorus oxychloride (68 ml, 750 mmol) and stirred

for S@ﬁours t 90C. The reaction mixture was cooled to room temperature
and porated to dryness. The residue was taken up in dichloromethane
anfi extracted efully with saturated NaHCO3-Solution. The aqueous

ed two times with dichloromethane. The organic layers

were dried “0ver MgSO4 and concentrated in vacuo. The residue was
purified by flash chromatography 20 on silica gel (ethyl acetate/heptane
10:96 mixt06:0fgiadibiihafhed debirett @onipo un dowas obhthinpctms Aitig it 7H-

rqq $%$Mh?ﬂd§2§%nM$d&%ﬁm§MéM%&Exﬁﬂhp'ﬁ)és 3B (2),626)in 100 m]

5-boronic acid O B-Q0 ~
R R T TS MRS 2o AP e iaine for
|n7¢iﬁe pamr.em ounpatofiHetard cclicBhenisty 2004 U (By,2881i980f methanol,

Example 30 doehiar ‘Qﬂﬁhhagé?|%§A@M&W@&Q&¥£Q§%§égoncenu ated to dryness.
%I/EP%OOWOGG?O

& I'esl

ue was transferred o a am1nopropyi~mod1ﬁed silica gel column. Elution with
dichloromethane/methanol gave the title compound (2.4 g, 94 %) as a yellow solid, MS m/e
(%) = 163 (M+H", 100).

Step 2: 2-Chloro-[ 1. 7lnaphthyridin-8-ol

OH
i j Ny
N

To a suspension of 1-oxy-7H-[ 1,7]naphthyridin-8-one (1.1 g, 6.9 mmol) in 45 ml dry N,N-
dimethylformamide was added dropwise oxalyl chloride (0.77 ml, 9.0 mmol) at 0 °C. After
completed addition, the mixture was allowed to warm to room temperature and stirred for
30 min. Methanol was added to quench excess oxalyl chloride, and the mixture was
concentrated in vacuo. The residue was redissolved in methanol and treated with
aminopropyl-modified silica gel. After evaporation of the solvent the residue was
transferred to 2 aminopropyl-modified silica gel column. Elution with
dichloromethane/methanol gave the title compound (0.72 g, 57 %) as a white solid, MS
m/e (%) = 181 (M+H", 100).

Step 3: Trifluoro-methanesulfonic acid 2-chloro-11.7]naphthyridin-8-vl ester
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2-Chloroethyl 5-ehloro-2-thiazolecarbamate (400 mg, 1.66 mmol),
ammonium chloride (2.0 g, 37.3 mmol), Vitamin B12 (34 mg, 0.017 mmol)
and zinc dust (activated by 0.1N HCI) (330 mg, 5.0 mmol) were stirred for
wé RRYsAtyoom temperature in 10 ml ethanol 5 and 10 ml WaterpIi@ 066700
reaction mixture was filtered and extract;sgthree times with ethyl acetate.

The organic layers were dried over Na2SO4 and concentrated in vacuo.

;*51% )glegi&agn ?@aLla%ugsi [\@f,lafng iﬂfﬁi.ﬂsiéadi]g bﬁsﬁ%'@‘.@dﬁ_ﬂﬂ@%ﬁ@ 30 S pyridine was
%). Example -Chloro-2-methyl-[ 1,7]na yridine-5- acid |
S RS B BB 4 I R o rction

g r82urermel) diovadiicopropyiborate €n@ering 2 Afigrol)whee dissohred immoved by
BRMLITEHERH £RRI9 hirlm fto BUPAMBIVENHL &M dpREXANe (991l %) as a

8 ol) w e [ t- he 15 reaction mixture was
stﬁ%ggd@gr %U%H}%‘gggrﬁﬁmjrﬁ%ﬁggﬁhout ice-bath. 10 ml 2N

HClI-solution were added and extracted three times with ethyl acetate. The
olgemealfers were washed with brine, dried over Na2S04 and
conBantiatedhlpnaCyDinipiekgsidive was crystallized in acetonitrile to get
the desired, compound as a red solid (1.05 g, 58%), MS: m/e = 221.3
(M-I—KI). 20| Example M 5-Bromo-3-methyl-[ 1,2,4] thiadiazole Br S\ N The
title"c Rd can be prepared in accordance with the general method of
example C_25 from 3-methyl-1,2,4-thiadiazol-5-amine. Example N WO
39512 PCT/EP2006/066709

Br

Step 1: 5-Bromo-[1.7inaphthvridin-8-vlamine

The title compound, MS: m/e = 226.1 (M+H+), can be prepared in accordance with
literature Journal of Heterocyclic Chemistry (1978}, 15(5), 731-6.

Step 2: 5-Bromo-§-chloro-[ 1.71naphthvridine

5-Bromo-[1,7]naphthyridin-8-ylamine (3.0 g, 13.4 mmol) was suspended in 10m! water
and 17.4mi concentrated (25%) hydrochloric acid and cooled to 0°C. A solution of NaNO,
(7.4g, 107 Zmmol) in Sml water was added drop wise (N; evolution!) and stirred for I hour
at 0°C. The reaction mixture was extracted with ethyl acetate (three times). The organic
layers were dried over Na,SO, and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (ethyl acetate/heptane 10:90 ->100:0 gradient). The desired
compound was obtained as a yellow solid {1.02¢g, 31%), MS: m/e = 245.2 (M+H").

Example I
§-Chloro-5-iodo-2-methyl-[1,7]naphthyridine
Ci

NN

e =
!
Step 1: 2-Methvl-7H-[ 1.71naphthvridin-8-one




-62- 4-Amin 0-2-(diflu oromethyl) thiazole FF N ~ S Step 1:
2-(Di-tert-butoxvcarbonvl)amino-thiazole-4-carboxylic acid ethyl ester The
titte compound, MS: m/e = 373.2 (M+H+), can be prepared in accordance
wihdhga5sgeneral method of example B, step 2 from ethyl  pervmp2006/066709
2-amino-1,3-thiazole-4-carboxylate. Step
(4-Hydroxymethyl-thiazol-2-yl)-carbamic g |d tert-butyl ester

2-4RLRI hasyhiaming thiggplerdrcarb eyl [ﬁ?ég ataxta%tﬁtcé%

g,,21.5 mmol) was dissolved in 160 in] THE and cooled to -
Ul A e it A iy 35 1 366 ﬁ%ﬁnét)fwassaaawo -2
droptiniperadiddhe mixture was stirred for 1 hour at - 15C. Water was
added and the mixture was extracted with saturated potassium D-tartrate-
solutlon in water and three tlmes ethyl acetate The organic layers were
; 4 cehttted HaeudThe residue was purified
bﬁﬂésthﬁh?ﬁﬁiatb@mlﬁyymmﬂﬁcm@allQ@t@%haeﬁaﬁe&he@m@%%&kﬁﬂ)wl

gra@teatamt he PRsiied GORPQUAD Wo§ 9%@%@% Fdnligbs YElloW S0l ton was

3.2 % /[% MS: m/e = 231.2 (M+H+ Step
t’l_%? {ﬂ %%l ﬁt\;ﬁﬂtlérggﬁf FRIGH {%ﬁtbﬁwaé%hd to room temperature and
(ﬂ@@%@mmh@Mhﬁ&%h@iyd’)thadsmmtrm&eﬁmwyf B8teln(dt&g;BOMmd <20

10 MANoL Waserdissalvrehino3th il dichlyymathane Mangang Wexig (3.65:9

15

20

25

30

]@/I 'EF\ T) was added and 20 the reaction mixture stirred at reflux for 2
hrst T e‘suspension was filtered through a dicalite speed plus pad and
washed with dichloromethane. The solvents were evaporated and the

degl mm%rsilwaﬁpmam 2518 dight yelaw solid (1.25 g, 78%), MS:
teéer‘f)’u’t)yzg9 esFe%ﬂS {flo{fx' 1585) %]Idfllj;%r%“ng éxn?t Ia§08| iﬁiggl)c‘%g?g}g%&%g m

(4rhoraplutini azotitoiie 6B arhi¢ Aoitel-butytiestd fan S 30urd @f AT The reaction
meilens shioside wers AR 2dR b6 4Brned digthylaminesulitfe was taken

trlfluorlalleﬁ AST The xture was stirr dat room temperature for 16

holire: THe “Feat }cl)aﬁnren FEREE LT %&Mﬁ%&tﬂtﬁ%ﬂéﬁ%ﬁwfm The
anduseirs e Witk Biedimes Wlth dichloromethane. The organic layers were dried

over MgSO; and concentrated in vacuo. The residue was purified by flash chromatography
on silica gel (ethyl acetate/heptane 10:90 ->100:0 gradient). The desired compound was
obtained as a light red solid (4.8g, 32%), MS: m/e = 305.0 (M+H").

Example J
1,3-Dimethyl-1H-pyrazole-5-boronic acid

OI
B-O

.

The title compound can be prepared in accordance with the preparation described in
literature Journal of Heterocyclic Chemistry (2004), 41(6), 931-939,

Example K
4-Chloro-thiazol-2-ylamine
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methylene chloride. The combined organic extracts were dried with
sodium sulfate, filtered 30 and evaporated. The crude product was purified
by flash chromatography on silica gel (heptane / ethyl acetate 4:1). The

wissied £Rppound was obtained as a yellow solid (810 Mg.29%Monesi00
m/e = 251.2 (M+H+). WO 2007/039512 PCT/EP2006/066709 -63 Step 5:

4- Amin o-2-(difluoromethv])thiazole TheMitle compound, MS: m/e =151.1
(M+H+, can be prepared in accordance with the general method of
exaﬂ’@le/fi, step 2 from (2-difluoromethyl-thiazol-4-yl)-carbamic acid 5
tert- ester. Example 0 2- | o d 0-6-triflu o r o m eth yl-p yr azin e |
61~ZF FCThe title compound can be prepared in accordance with the

PrapRiGHieth HeserRed 11l naleat iR ooRA408. FieRaFRICBNLNGum chioride

hidie et Tl e R Y S TR
ifdfrédiest 1005 Powdelattriatived ©5 [Mniter carmstarems&20re in 10 ml ethanol

Polyvipyipyrielidone BadNanCRRRy Welmrstat i d BxMagR s SIEARAe ofh yi

' mple Il . . ‘
Tz?c%'t%cwﬁl) rcl)tréasnc%c a?»‘.?rs e?e (llrled over Na;S0,4 and concentrated in vacuo. The desired

compound was obtained as a light yellow solid (56 mg, 25%).

Example L.
8-Chloro-2-methyl-[1,7]naphthyridine-5-boronic acid

Gl

Sh

I

B~

O O
8-Chloro-5-iodo-2-methyl-[1,7]naphthyridine ( Example I} (2.5 g, 8.2 mmol) and
triisopropylborate (1.9 ml, 8.2 mmol) were dissolved in 8¢ ml THF and cooled to -75°C. n-
Butyllithium (1.6M in hexane) (5.1 ml, 8.2 mmol) was added drop wise at -70°C. The
reaction mixture was stirred for 1 hour at -75°C and for 1 hour without ice-bath. 10 ml 2N
HCl-solution were added and extracted three times with ethyl acetate. The organic layers
were washed with brine, dried over Na,SO4 and concentrated in vacuo. The residue was
crystallized in acetonitrile to get the desired compound as a red solid (1.05 g, 58%), MS:
m/e = 221.3 (M-H").

Example M
3-Bromo-3-methyi-[1,2,4]thiadiazole

Br
s
N“\\(N

The title compound can be prepared in accordance with the general method of example C

from 3-methyl-1,2,4-thiadiazol-5-amine.

Example N
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25 Tablets of the following composition are produced in a conventional
manner: ma/Tablet Active ingredient 200 Powdered, lactose 100 WO
2007/039512 PCT/EP2006/066709 -64 White corn starch 64
wipbwimgysrolidone 12 Na carboxymethylstarch 20 Magnepiui-siaiad oo
4 5 Tablet weight 400 Example Il Caps be_s of the following composition
are produced: mg/Capsule 10 Active ingredient 50 Crystalline. lactose 60
Wgﬂgﬁﬁ@@ﬂmwﬂmgﬁ@i%i&@k@ 5 Magnesium stearate 1 15 Capsule fill
weight 150 The active ingredient having a suitable particle size, the
crystallige tactose and the microcrystalline cellulose are homogeneously
mixeggLwith one another, sieved and thereafter talc and magnesium
steatatesare admixed. The final mixture is filled into hard 20 gelatine
capsules of suitable size. WO 2007/039512 PCT/EP2006/066709 -65-

Ciaips 3. AeemRAnd Q- 88NeTaLIRIMHIR. B1e-4-carboxylic acid ethyi ester

The title compound, MS: m/e = 373.2 (M+H+), can be prepared in accordance with the

general method of example B, step 2 from ethyl 2-amino-1,3-thiazole-4-carboxylate.

Step 2: {4-Hvdroxymethvl-thiazol-2-vl)-carbamic acid fert-butvl ester

2-(Di-tert-butoxycarbonyljamino-thiazole-4-carboxylic acid ethyl ester (8.0 g, 21.5 mmol)
was dissolved in 160 ml THF and cooled to -15°C. Lithiumaluminium hydride (IM in
THF) (23,5 ml, 23.6 mmeol) was added drop wise and the mixture was stirred for 1 hour at -
13%C. Water was added and the mixture was extracted with saturated potassium D-tartrate-
solution in water and three times ethyl acetate, The organic layers were dried over NaSO4
and concentrated in vacuo. The residue was purified by flash chromatography on silica gel
(ethyl acetate/heptane 5:95 ->50:50 gradient). The desired compound was obtained as a
light yellow solid (3.2g, 77%), MS: m/e == 231.2 (M+H").

Step 3: (4-Formyl-thiazol-2-vl)-carbamic acid tert-butyl ester

{4-Hydroxymethyl-thiazol-2-yl)-carbamic acid tert-butyl ester (1.62 g, 6.95 mmol) was
dissolved in 30 ml dichloromethane. Mangan(IVyoxid (3.65 g, 41.7 mmol) was added and
the reaction mixture stirred at reflux for 2 hrs. The suspension was filtered through a
dicalite speed plus pad and washed with dichloromethane. The solvents were evaporated
and the desired compound was obtained as a light vellow solid (1.25 g, 78%), MS: m/e =
229.2 (M+H").

Step 4: (2-Difluoromethyl-thiazol-4-vD) -carbamic acid tert-buty] ester

To a solution of 1.25 g (5.5 mmol) (4-formyl-thiazol-2-yl)-carbamic acid tert-butyl ester in
30 ml of dry methylene chloride were added 2.15 mi (16.4 mmol) diethylaminosulfur
irifluoride (DAST). The mixture was stirred at room temperature for 16 hours, The
reaction mixture was quenched with sat. NaHCOs- solution and extracted with water and
methylene chlonde. The combined organic extracts were dried with sodium sulfate, filtered
and evaporated, The crude product was purified by flash chromatography on silica gel
(heptane / ethyl acetate 4:1). The desired compound was obtained as a yellow solid (810
mg, 59%), MS: m/e = 251.2 (M+H™).



HN"R R N~ ~N R3 1 wherein 5 R' is hydrogen, halogen, cyano, lower
alkoxy, lower alkyl or lower alkyl substituted by halogen, cycloalkyl,
-(CH2),-O-lower alkyl, -C(O)R' for R' being lower alkyl, lower alkoxy or
w¥R4iR4ghydrogen or lower alkyl; R2 is aryl or 5-or 6-memberedpanos/n66700
heteroaryl; 10 R3 is hydrogen, OR, NR2, lower alkyl, cycloallcyl, aryl,
heterocycloalkyl, 5-or 6-membered heteroaryl, C(O)NR?, lower alkyl
substituted. by halogen, or -C(O)R' for R' being lower alkyl, lower alkoxy
or NR2; wherein the aryl, cycloalkyl, heterocycloallcyl or 5-or 6-membered

hgﬁ{g@gﬂgﬂggﬁ ( é%lﬁgoﬂ%qh§]§tﬁﬁgo&)eeunsusbtituted or substituted by

halogen, cyand, lower a }/ S optionally substituted by one or more ,

hASGEIETMBRET Ak 8 o) 2L ik +E(0) <R, PERET R iFoioredatig with the

|ty dlkoyth loive e atiogiy s R2frons (0, dif o Ryasthudltiaszol-4-yl) -carbamic acid
s Pharmaceutically acceptable salts thereof. 2. A compounds of formula |

according to claim 1 HN'RZ RIN\ N 11 20 R3 | wherein WO

28}97/0?69 12 PCT/EP2006/066709 -66- R'is hydrogen or lower alkyl; R2

is a?iﬁpor -or 6-membered heteroaryl; R3 is hydrogen, aryl or 5-or

62rhemabieraduetarsHryl: ayFgiem the aryl or 5-or 6-membered heteroaryl
groups for R2 and R3 maybe unsusbtituted

[ N
NN
£ F

The title compound can be prepared in accordance with the preparation described in
10 patent US 5384408,

Preparation of the pharmaceutical compositions:

Example 1

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

mg/Tablet
Active ingredient 100
Powdered. lactose 95
White corn starch 35
20 Polyvinylpyrrolidone 8
Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250
Example I}

25 Tablets of the following composition are produced in a conventional manner:
mg/Tablet
Active ingredient 200

Powdered. lactose 100
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20

5 or substituted by halogen, lower alkyl optionally substituted by one or
more halogen(s), lower allcoxy, -C(O)O-lower alkyl. or cyano. 3. A
compound of formula | according to claim 2, wherein R3 is hydrogen and
wWidAh7R3956-membered substituted heteroaryl. 4. A compoupg,of formula- .o
| according to claim 3, which compounds are 10 (6-methyl-pyridin-2-yl)-[
1,7]naphthyridin-8-yl-amine, (4-methy|3tﬂ|e(zol-2-y|)-[ 1,7]
b amne CUET v .
aphthyridjn-8-yl)-(4-methyl-thiazol-2-yl)-amine,
(é@ﬁg}ﬁ%ﬁ?& Qﬁgyl)-(Z-methyl-[ 1,7] naphthyridin-8-yl)-amine, 2
(SNEleroboxpyridinigtaybh (2-methyl-[ 1,7] naphthyridin-8-yl)-amine, 15 20
(MfaBletRmidind-Y1)-(2-methyl-[1,7] naphthyridin-8-yl)-amine, 4
(2-Methyl-[ 1,7] naphthyridin-8-yl)-(1-methyl-IH-pyrazol-3-y1)-amine
(%E%\%?%%f-l%%t,?]naphthyridin-8-y|)-(2-methy|-thiazol-4-yl)-amine, 400
(2-Chloro-[ 1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine,
(2-Chloro-[ 1,7] naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine, 20
(2-Methoxy-[ 1,7]naphthyridin-8-yl)-@xmeshylithiazol-2-yl)-amine, and
(2-Ethyl-[ 1,7]naphthyridin-8-yl)-(4-methyl-thiazoi-2-yl)-amine. 5. A
compouaghof frari fAeSARYIBhIASIAN 2 hsiGIRR3 is hydrogen and
R2 is substituted aryl. 6. A compound of formula | according to claim 5,
which compound is 25 (3-chloro-phenyl)-[1,7]naphthyridin-8-yl-amine, or .
(3-Chloro-phenyl)-(2-methyl-[ 1,7] naphthyridin-8-yl)-amine. %ﬂ% |
cONTHEIRE WHFBFmula | according to claim 2, wherein R3 and R2 are ¥bth
5qvaalmembeced substituted heteroaryl. 30 S. A compound of formgia |
a j i ich compounds are
(éﬁn%%%%%%%%ﬁ}ﬁ%-pyridin-3-yl-[ 1,7] naphthyridin-8-y|)-amine,34
(2t@hloro-pyridin-4-yl)-(5-pyridin-3-yl-[1, 7]Jnaphthyridin-8-yl)-amine, WO
200403801 22ETJEP2006/066709 -67 1

Capsule fill weight 15

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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(5-meth yl-pyridin-2-yl)- (5-pyridin-3-yl- [ 1,7] naphthyridin-8-yl)-amine,
(5-fluoro-pyridin-2-yl)-(5-pyridin-3-y1-[ 1,7]naphthyridin-8-yl)-amine,
(2-chloro-pyridin-4-yl)-[5-(6-methoxy-pyridin-3-yl)-[

“Jemlﬁwggyfidin-&yl]-amine, (2-chloro-pyridin-4-yl)- PCT/RP2006/066709

[5-(5-fluoro-pyridin-3-yl) -[ 1,7] naphthyridil-8-yl] -amine, 5
(5-fluoro-pyridin-2-yl)-[5-(5- quoro-pyridih- -yD)-[
1,7]naphthyridin-8-yl]-amine,

(5- quoro pyrldln -2-yD)-[5-(5-methoxy- pyﬁ“c“lTh_-B-yI) [1,7]

napht in oro ridin-4-y1)-(5-pyrimidin-5-ylI-[ 1,7]
naph %)) it teden(e@ oréﬂgyrldln 2-yl)-(5-pyrimidin-5-yl-[ 1.,7]
naphthyrldln 8 -yl)-amine, (4-Methyl-thiazol-2- y1) (5-pyrimidin-5-yl-[
1,7]naphthyridin-8-yl)-amine, 10 (4- Methyl}gt&;&iol -2-yl)-(5-pyridin -3-yl- [
1,7]naphthyridin-8-yl)-amine, (1-Methyl1H-pyrazol-3-yl)-(5-pyridin-3-yl-[
1,7] naphthyridin-8-yl)-amine, (2 MethyI- |a2rN 4-yl)-(5- pyrldln -3-y1-|
1,7]naphthyridin-8-yl)-amine, (2-Met
1,7] naphthyridin-8-yl)-amine, (2-Methyl-5-
1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl) -amine, 15
(5-Fluoro-pyridin-2-yl)-(2-methyl-5-pyridin-3-yl-F 1,7]

n&pReepridin-8-yl)-amine, (2-Methyl-5-pyridin-3-yl-[
1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,

(RChlorbspysictin-Kajd el 2emath Woepyiricing Safef 300 or lower alkyl substituted by
napht -8 P hein o

(o AR s A 0B RE R gy gy over
mine, T&?@éﬁ%@tpyndm 3-yl)-2-methyl- [ 1,7] naphthyridin-8-yI]

-(@-methyl-dinazobAdlyRer2kaimine, [5-(6-Chloro-pyridin -3-yl)-2-methyl- |
1gZInaphihyriding- y'h@%@@%é&%’g}? y)- amine,

[5 (3,5-Dimethyl-isoxazol-4-yl)-2-meth

1; ]na&ﬁﬁ%’@ﬁ?&égﬁ RRmigisA %MZSYQQWEH‘WH@%WWO&HWI
[5-(2,55Rintethy: Betep yrazalaByyZ2 ey lfwer alkyl substituted by halogen, or
1, 7]naphibyrein:flid BetMnbiarle2al:aminera- [2-Methyl-

8-(4-methyl-thiazol-2-ylamin 0)- [1,7] n aphthyridin- 56yl] -pyridine-2-

carb on“f]?ffécj?fkﬁ é{mpglﬁml&ﬁ%%ﬂyfloaﬂcyl or 5-or 6-membered heteroaryl groups
1,7]nafhtRyriuinkS oph) ¢4 metbiylitiniak ot- 2:phEamin ey halogen, cyano, lower afkyl

optionally substituted by one or more hajogen(s), lower alkoxy, S(O),-alkyl, S(O)-
alkyl, -C{O)R’ for R’ being lower alkyl, lower alkoxy or NRy;
n is0,lor2:

as well as pharmacentically acceptable salts thereof.

2. Acompounds of formula I according to claim 1

wherein



30 (2-Methyl-5-pyridin-4-yl-[
1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine, [2-Methyl-5-
(4-methyl-pyridin -3-yl)- [ 1,7] naphthyridin-8-yl] -(4-methyl-thiazol-2-yl)-

wWaHhEydsu4 P Fluoro-pyridin-3-yl)-2-methyl-[ 1.,7] PCT/EP2006/066709
naphthyridin-8-yl]-(4-methyl-thiazol-2-yl)- amine, WO 2007/039512

PCT/EP2006/066709 -68 [5-(6-Methoxy$yridin-3-yl)-2-methyl-[

1lnaphibyridin: 8«4 meipyl-thiazol-2-yl)- amine,
[5-(5-Methaxy-pyridin-3-y|)-2-methyl-[

1 B nath i m B-Hrierma e\ L6 -y 1) - amine, 5
[Z etWh-)ﬁk(f%ﬂfneﬂ’Wlep)ﬁFidilﬁ—Zaywered heteroaryl:
1&11@?&?5‘@)!%?6?#&(@—1%’@9 'ﬁ‘é%l"@ai%’l) gﬁ%@ ®or R? and R may be unsusbtituted
(2-Methyl-5-pyrimidin-5-yl-[ , .

3 1%1%%%9?@ H%iﬂ%?{h%ﬁf&ﬂ&%@%ﬁ&%ﬁ&k%}?%hﬁﬁa? or more halogen(s},
(4oG@hicibettiiafd 2 G )e(ZenmdthybSepymrimidnn-5-yl-[
1,7]naphthyridin-8-yl)-amine, 10 [5-(5-Fluoro-pyridin - 3-yl) -2-m ethyl-[

1, 7Inaphttwsid oSyl dormathyl-dbiazah 2 v Hammevherein R” is hydrogen and R is
[2-Methyl-5-(6-methyl-pyridin-3-yl)-
12,57I}Anleagr;ﬁ%%ﬁ%ﬁ%gygﬁ%%ﬁ%?ﬁ%ﬁ%&%oI-2-y|)- amine, (2-Methyl-pyrimidin
-4-yl) -(2-meth yl-5-pyrimidin:5-yl- [ 1,7] naphth yridin- 8-yl) -amin e, 15

(2 Chisk AR U AR Mhich Compound s

10 1 (Pimepphrhyoidinag2yi) drifle aiBLierBibDithettaphi2ll-pyrazol-3-yl)-2-methyl-[
1(Elmaﬁgitmﬁ%}zﬁsyﬂi;@mﬁmﬂi}mglslégayé)ﬁﬁ?!nfle, é?- Mleétlhyll)- _
5-pyrimidin -2- yI- [ 1,7].naphthyridin-8-yI)-(2-:methyl-thiazol-4-yl)-amine,
D e S e s S £ e
- (BrRblayt-thidgor 2y 200ethidd | (T metyjridin-8-y) -amine, |
IHﬂowmsg»ymai%zns;gtbylfem%ht}isﬂﬁm%pnh{%ﬂhﬂln@gbgamlif#&ril-8-y:)h-amme,

s L iore a2 et bk naRhi i i me

(2-Methyl-[1,7Inaphthyridin-8-y1)-(I-methyl- 1H-pyrazol-3-yl)-amine,
{2-Methyl-[ 1,7naphthyridin-8-y1)-(2-methvl-thiazol-4-yl)-amine,
{2-Chloro-[ 1,7]naphthyridin-8-vl)-(4-methyl-thiazol-2-yl)-amine,
(2-Chloro-[1,7]naphthyridin-8-vl)-(2-methyl-thiazol-4-yl)-amine,

20 (2-Methoxy-[1,7Inaphthyridin-8-yl)-(4-methvi-thiazol-2-yl)-amine, and

(2-Ethyl-[1,7Inaphthyridin-8- y1)- (4-methyl-thiazol-2-yl)-amine.

5. A compound of formula I according to claim 2, wherein R’ is hydrogen and R* is

substituted aryl.

6. A compound of formula I according to claim 35, which compound is
25 (3-chloro-phenyl)-[1,7]naphthyridin-8-yi-amine, or
(3-Chloro-phenyl)-(2-methyl-[ 1, 7]naphthyridin-8-yl)-amine.

7. A compound of formula I according to claim 2, wherein R® and R” are both 5-or 6-

membered substituted heteroaryl.

30 8. Acompound of formula I according to claim 7, which compounds are
(6-methyl-pyridin-2-yl)-(5-pyridin-3-y1-[ 1,7]naphthyridin-8-yl)-amine,
{2-chloro-pyridin-4-yl}-(5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine,



amine, [2-Methyl-5-(6-methyl-pyridin-2-yl)-[ 1,7] naphthyridin-8-yl]
-(2-methyl-thiazol-4-yl)- 25 amine, (4-Methyl-thiazol-2-yl)-(2-methyl,
5-thiazol-2-yl-[ 1,7]naphthyridin-8-y1)-amine, [2- Methyl- 5- (3-methyl-

wa2iRaEey-4- V) - [ 1,7]naphthyridin-8-y1]-(4-methyl-thiazok2y ¥p38eRiRG reo
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[2-Methyl-5-(3-methyl-3H-imidazol-4- yI) [6;} 7]naphthyridin-8-yl]
-(2-methyl-thiazol-4- 30 yl)-amine, [2

( ]- 1 1G1mn -~ AImnmie,
G P s
%z Methyr Tindy

yrldm )-amiine,
n%W%W@W]ékﬂlhﬂ@ﬁ?rm@wabL@w)dlarﬂﬂyé B57(2apHetividinS8pyl}-amine,
W@QH?@I’OYM@HZ]@WF@WM&M ﬁd‘iﬂej@l ShiaZkda)AHNe v}V Shine,
Zgggl 039512[:1)y1rr% Iy 58 (zzg/mlgt?go%%ym? n-3-yh)-[1,7]naphthyridin-8-yl]-amine,
1 (Piifaprittpigin-g-yij-(2-tfethgthtrapotidiytB- pbniie] Inaphthyridin-8-yl]-amine,
(22Viatbyd-ByRiielin-syt s[%%lﬁﬁﬁﬁi@&ﬂ[@%ﬂbﬁ‘ﬂn&ﬁf&@@ eihwithiazol-2-
ylgsaémcl)}% _ng ')'éaﬁ{rggthé‘l g} ZO yly %nap?}% dxgyéldg' '11)1(1!16! L7]
(4%@]"1@/]’1%&32‘@1-2 ¥)=[2-ryenidis - 5xiriflromednyigyritin uinklL 7lnaph
twm&&%ﬂﬂr@ﬂ}%ey]i??ﬂpyndm -3- y16[1 7Inaphthyridin-8-yh- a.mlne L7

y40) trifl yl
Agiy\ﬁﬁ tﬂﬁé) Wl agrznsn g(l:‘gom Ef)zﬁo?}? qiﬁﬁlanf acé nlilg1 %o
cl ﬁﬂchWHéFé?ﬁlF%?ﬁ’%*(é Eﬁ@méﬁbé#&dméhm@@ﬁaﬁré@ﬁyband R2is
snamtfmﬂm@dtaradon@ ﬁ@@rpmundmsfmmut%hﬁﬁqgﬁmmyg@m& which

oroy?)ésé)ﬁrr % ]§ &ﬁhﬂ] Y4 rcwhrallp ?’Ilelgldln %}% tg%%zﬁlez Pdig mine,

(é%ﬂé PESpREHH)= yfk@nwélﬂyﬁmwéwtﬁm A premiieicios Sy il pdie.

1. 2Acampoundiehforyiula Tasspigindito Saim 2 nwhe e AS 18- 1) - amine,
(2-Chloro-pyridin-4-yl)- (2-methyl-5-pyridin-3-y1-[ 1,7]naphthyridin-8-yl)-amine,
{2-Methyl-5-pyrimidin-5-yi-[ 1,7Inaphthyridin-8- yl)-(2-methyi-thiazol-4-yl)-amine,
[5-(6-Chloro-pyridin-3-yl)-2-methyl-[ 1,7]naphthyridin-8-yi]-(2-methyl-thiazol-4-yb)-
amine,

[5-(6-Chloro-pyridin-3-yl)-2-methyi-[ 1, 7}naphthyridin-8-y1] - (4~ meth yl-thiazol-2-yI)-
amine,

[5-(3,5-Dimethyl-isoxazol-4-vl)-2-meth vi-[ 1,7]naphthyridin-8-y1}-(4-methyi-thiazol-2-
yl)-amine,

[5-(2,5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-{ 1,7Inaphthyridin-8§-v1]-(4-methyl-thiazo}-
2-yl}-amine,

5-[2-Methyl-8-(4-methyl-thiazol-2-ylamino)-[ 1,7}naphthyridin-5-y1]-pyridine-2-
carbonitrile,

{2-Methyl-5-pyrimidin-5-yl-[ 1.7naphthyridin-8-vi}- (4-methyl-thiazol-2-yl)-amine,
(2-Methyl-5-pyridin-4-yl-[ 1,7Inaphthyridin-8-y1)- (4-methyl-thiazol-2-yi)-amine,
[2-Methyl-5-(4-methyl-pyridin-3-yh)-[ 1,7Inaphthyridin-8-yi}-(4-methyl-thiazol-2-vl)-
amine,
[5-(6-Fluoro-pyridin-3-yl}-2-methyl-[1,7]naphthyridin-8-y1]-(4-methvl-thiazol-2-y1)-

amine,



substituted aryl and R2 is 5-or 6-membered substituted heteroaryl. 20 12.

A compound of formula | according to claim 11, which compounds are:

[5-(3-Methoxy-phenyl)-2-methyl-[ 1,7]
wWirphihysidin-8-yl]-(4-methyl-thiazol-2-yl)-amine, PCT/EP2006/066709

(4-Methyl-thiazol-2-yl)-[2-methyl-5-(3-triflupromethyl-phenyl)-[

1,7]naphthyridin-8-yl] - amine, [5-(3-Methanesulfonyl-phenyl)-2-methyl-[

1171 apthysidinggar-t4methvathiazol da samipsand z RN
-égéggl) Zn%%)/% [ 1,;{rgphthyr%%-é-}yl]%%%lﬁ-glﬁiﬁgggig{%gﬁ %

~amine’ 1.3. A process for preparing a compound of formula | according to
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claitd Viethicty-prodess-sbrapriséy!30 &) reuting dre 8 adrdedti forhadal-2-y) -
Ni#2nR N\ R I WO 2007/039512 PCT/EP2006/066709 -70- with a

MRS i OS2 20 o OB D, G ORp -2
cémdting the compounds 10 obtained into pharmaceutically acceptable
acichaeldifion Salisian B3) yepctng m apmerusd of dormula dNdmh - thiazol- 2-y1) -
amine,
{(4-Chloro-thiazol-2-yI)-{2-methyl-5-pyrimidin-5-y1-[ 1,7]naphthyridin-8-yl)-amine,
[5-(5-Fluoro-pyridin-3-yl)-2-methyl-[ 1,7inaphthyridin-8-yl}-(4-methyl-thiazol-2-v1)-
amine,
[2-Methyl-53-(6-methyl-pyridin-3-yi)-[ 1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-y1)-
amine,
{2-Methyl-pyrimidin-4-y1)-(2-methyl-5- pyrimidin-5-yi-[ 1,7]naphthyridin-8-yl}-amine,
{2-Chloro-pyridin-4-yl)-(2-methyl-5-pyrimidin-5-yi-[ [, 7inaphthyridin-8-yl)-amine,
[5-(2,5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-[ 1,7]naphthyridin-8-y1]-(2-methyl- thiazol-
4-yl)-amine,
(2-Methyl-5-pyrimidin-2-yl-{ I,7]naphthyridin-8-vl}-(2-methyl-thiazol-4-y1)-amine,
{2-Methyl-5-(2-methyl-pyridin-3-yl)-[ 1,7]naphthyridin-8-v1]-(2-methvi- thiazol-4-yi)-
armine,
(1-Methyl-1H-pyrazol-3-yl)-(2-methyl-5-pyrimidin-5-yl-[ 1,7]naphthyridin-8-yl}-amine,
[5-(5-Fluoro-pyridin-3-yl)-2-methyl-[ 1,7]naphthyridin-8-y1]-(1-methyl- 1H-pyrazol-3-y1)-
amine,
{2-Methyl-5-(6-methyl-pyridin-2-yl)-[ 1,7]naphthyridin-8-yl]-{2-methyl-thiazoi-4-yl}-
amine,
(4-Methyl-thiazol-2-yl}-(2-methyl-5-thiazol-2-yl-[ 1,7]naphthyridin-8-y1)-amine,
[2-Methyl-5-(3-methyl-3H-imidazol-4- yI}-{ 1,7inaphthyridin-8-vl] - (4-methyi-thiazol-2-
yl)-amine,
[2-Methyl-3-(3-methyl-3H-imidazol-4-y1)-[ 1,7]naphthyridin-8-y1]-(2-methyl-thiazol-4-
yl-amine,
[2-Methyl-5-(3-methyl-[1,2 4] thiadiazol-5-y1)-[ 1,7]naphthyridin-8-yl}-(2-methyl-thiazol-
4-yl)-amine,
[2-Methyl-5-(2-methyl-pyrimidin-5-yl)-{ 1,7Inaphthyridin-8-yl]-(2-methyl- thiazoi-4-yl)-
amine,

(2-Methyl-5-pyrazin-2-yl-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl}-amine,



[l with a compound of formula NH2R2 15 to obtain a compound of
formula HN'R Ri N, R3 1 wherein R', R3 and R3 are as defined in claim 1,
and if desired, converting the compounds obtained into pharmaceutically

v6G8piakle;scid addition salts. 14. Amedicament containing 8PS/ RE MR G700
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compounds as claimed in any one of 20 %aims 1to 12 and
pharmaceutically acceptable excipients fof the treatment and prevention

of uGluRsrtrpeRial megiatad ¢ qg?fﬁapﬁﬁi&ﬁiﬁ@}?ﬁé@@%ﬁ%ﬁ%ﬂ@@yﬂ—

to claim 14 for the treatment and prevention o6f acute ‘and/or ¢

n@ﬁ’r’gl%gical disorders, in particular acute or chronic pain, urinary

i n%Mmbﬂc%pgéétpoﬁﬂyééﬁﬁém aplithydisortiel) ier damage dnfatiizel-2-y)-amine,
;’Vhﬁﬂ?ﬁtﬁgfb'%&ﬁyﬂ@?&%@2ﬂﬁ}‘—‘%§t—%&g?§5yp9ﬁ5ﬁ@9'—f'ﬁt;ﬁ%ﬂb@ﬁﬂhﬂ%&ﬂ@m-mme,
r c chrani eneratjve 5 processes of the neryous system o
T R RSB AR GoheD NGRS R e rophiridin-

Hemylingionts ahbrea, amyotrophic lateral sclerosis and multiple sclerosis,
psyohiatiic digeases sUChAsHENZePenA A ANYG Y HePI8SEioN Apfhyridin-
dr%lb%iqelg}l%pedency. 16. A compound in accordance with any one of claims

1 7 28\ell as its pharmaceutically acceptable salt for use in the

treatment or prevention of diseases. 10 17. The use of a compound in
accordance with any one of claims 1 to 12 as well as its pharmaceutically
acceptabiecsalpfonthe foanufattererdfmedidamenistifarth®treatment and

PreyeBliaR Al M RS FRCENAL M diAIRAEIoNARLS, 18 e use according

to claim 17 for the manufacture of medicaments for the treatment and
prevention of acute and/or chronic neurological disorders, in particular 15
acute dichromippaid,affimarylinCartinénge gastrdiniéstinabseflbnad is

diSREARSyJIKREAIMBAS ridin-3-y1-[1,7] naphthyridin-8-yl)-amine or
(3-chloro-phenyl)-[5-(6-chloro-pyridin-3-y1)-{ 1,7Inaphthyridin-8-vi]-amine.

11. A compound of formula I according to claim 2, wherein R’ is

substituted aryl and R” is 5-or 6-membered substituted heteroaryl.

12. A compound of formula I according to claim 11, which compounds are:
[5-(3-Methoxy-phenyl)-2-methyl-[ 1,7]naphthyridin-8-yl]- (4-methyl-thiazol-2-yl)-amine,
(4-Methyl-thiazol-2-yl)-[2-methyl-5-(3-trifluoromethyl-phenyl)-[1,7]naphthyridin-§-y1]-
amine,

[5-(3-Methanesulfonyl-phenyl)-2-methyi-[ 1,7Inaphthyridin-8-yl}-(4-methyl-thiazol-2-
yh-amine, and
[5-(3-Fluoro-phenyl)-2-methyi-[1,7Inaphthyridin-8-yl}-(1-methyl- 1H-pyrazol-3-yl)-

amine.

13. A process for preparing a compound of formuala T according to claim 1, which

process comprises

a) reacting a compound of formula
1 NH,
R ] Ny N
LN P



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

wiisaaseszddiuntington's chorea, amyotrophic lateral sclerosis apgppudipteeToo
sclerosis, psychiatric diseases such as sghizophrenia and anxiety,
depression 20 and drug dependency.

with a compound of formula
R*Br

5 to obtain a compound of formula

wherein R}, R? and R are as defined in claim 1, and if desired, converting the compounds

10 obtained into pharmaceutically acceptable acid addition salts, or

b) reacting a compound of formula

with a compound of formula

15 to obtain a compound of formula

wherein R, R” and R® are as defined in claim I, and if desired, converting the compounds

obtained into pharmaceutically acceptable acid addition salts,

14, Amedicament containing one or more compounds as claimed in any one of
20 claims 1 to 12 and pharmaceutically acceptable excipients for the treatment and prevention

of mGluRS5 receptor mediated disorders.
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13, A medicament according to claim 14 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 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.

16. A compound in accordance with any one of claims 1 to 12 as well as its

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

17, The use of a compound in accordance with any one of claims 1 to 12 as well as its
pharmaceutically acceptable salt for the manufacture of medicaments for the treatment and
prevention of mGIuRS receptor mediated disorders.

I8. The use according to claim 17 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 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.

Motk



