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NAPHTHYRI DI N DERI VATI VES The present invention rel ates
to heterocyclic derivatives of the general fornula
wob@resss1Rl i s hydrogen, hal ogen, cyano, | owerPai/ER20¢6/066709
| ower al kyl or | ower alkyl substituted by hal ogen,
cycloal kyl, -(CH 2)n-O1lower alkyl, -C(OR for R
being | ower al kyl, lower alkoxy or NR; R is hydrogen
or lower alkyl; R2 is aryl or 5-or 6-nmenbered
heteroaryl; R3 is hydrogen, OR NR2, |ower alKkyl,
cycl oal kyl, aryl, heterocycl oal kyl, 5-or 6- nmenbered
heteroaryl, C(ONR 2, |ower al kyl substituted by
hal ogen, or -C(OR for R being | ower alkyl, |ower
al koxy or NR2; wherein the aryl, cycloal kyl,

het er ocycl oal kyl or\.5; %@ﬁﬁg ;{2 Q%aryl gr oups
R2 and R3 can jNngﬁ? D EI vt i tuted by

for

hal ogen, cyano, |ower al kyl optionally substituted by
one or nore hal ogen(s), |ower al koxy, S(O) 2-alkyl,

S(O- alkyl, -CCOR for R being | ower alkyl, |ower

al koxy or NR2; nis O 1 or 2; as well as to
pharmaceutically acceptable salts thereof.It has
surprisingly been found that the conpounds of genera

f or mph@pdesdhit & veRtieb Bl 4tePiot efHrdyRNBY & iva B BRI ée general formula
ant agoni sts. Conpounds of fornmula |I are distinguished

by havi ng val uabl e t herapeutic propgrties. They can be
used in the treatnment or prevenEEPR

1

R N

| SN
a4
R |
wherein
R'  ishydrogen, halogen, cyano, lower alkoxy, lower alkyl or lower alkyl substituted by

m W, R

n

halogen, cycloalkyl, -(CH»),-O-lower alkyl, -C(O)R’ for R’ being lower alkyl, lower
alkoxy or NRy;

is hydrogen or lower alkyl;

is aryl or 5-or 6-membered heteroaryl;

is hydrogen, OR, NR,, lower alkyl, cycloalkyl, 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 NRy;

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;

is0, 1 or 2;

as well as to pharmaceutically acceptable salts thereof.
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of md uR5 receptor nedi ated di sorders. Such di sorders
are acute and/or chronic neurol ogical disorders, in

w@anoriogeshar acute or chronic pain, urinary PCT/EP2006/066709

I ncontinence, gastrointestinal ,reflux disorder, |iver
damage or failure whether drug”or disease induced,

Obesitth)ﬁs g.ggﬁglﬁglg lb@et?%oﬂhd%'tﬁ&o d‘{{x}e Qs of e%lé@[fdrﬁl ?apfjare

chronic enerative processes o ne VOusS SYysS
wt}ﬂpoagpm gilheu'nn'errb@pthrgleg@emsge@q)mpomgimﬂfwrmula I are distinguished

ﬁg{l&ﬁ‘%? My il léjfhﬁlea §1?t1 dﬁ_]l m@{:ﬂtn@@ ltIng\S/ can l&‘oﬁsgé‘ in G o? preventlon

era er05| erosil s, psyc
dfméﬁgkiﬁsqnhrm@dm®HMxophﬂen|a and anxi ety, depreSS|on
and drug dependency. In the central nervous system

.( NS ch Qﬁso‘f&e@?ﬁ@aﬁ&t’e ARRL cﬁfon%éur&l?\g@acl d@éo@&e@s l?ﬁ/p&l]?l%ular acute or

I nt eyactl on‘ of a neurotransm-t I's sént
Wmmmnmmmwmmw%%@Mm%@ﬂm@dmﬂmmmhMe

G}Pét‘ﬁ%r &?ﬁg o& ?ﬁs&(s)é ME@ torb@ﬂ tﬁr%ﬂg 01t zﬂﬁlsg{ Q&Lﬂe zHjcﬁilmatlc and

ays a unique role I a varl central’ nervou
slygn@rdegm@)tlvf: pnetessonst thF hervghusysioas, eudhepevdemner’s dlsease senile

%I{IE&{ ?iﬂ&%‘éﬁ’s ‘&Es%as@rﬁuﬁlﬂl nét&??ﬁﬁ&leé’ a trUF}'n@ laqgrg}]:{zﬁrosm and

rece
frmlﬂtmie Bqlgami-p«smhtlatm ﬁl@chsq:scsnclm hssmhebphrefﬁaandenaibm deppession and
gu (gzgfceptors (nMd uR) belong to the second main
pan urthernore, belong to the famly of
G—proteln coupl ed receptors. At present, eight
di f f br éetcenteatbenoussystehedeN Wche Ransneiskipowhstiamdi @kes place by the

hﬁ?&ﬁ&&oﬁ I?B\AF&IJIII%%I&UQF{CM RERnt &E% a(:Helﬂgor{ﬁ nglthhdelilJurO gceptor

sequence honol ogy, sighal transducti’on nechani sns an
agoni st selectivity, these eight receptors can be
sub- giurpmetg 1§ the gajerraxgitaigrymeurotransmitter in the brain and plays a unique

role in a variety of central nervous system (CNS) functions. The glutamate-dependent
stimulus receptors are divided into two main groups. The first main group, namely the
ionotropic receptors, forms ligand-controlled ion channels. The metabotropic glutamate
receptors (mGluR) belong to the second main group and, furthermore, belong to the

family of G-protein coupled receptors.

At present, eight different members of these mGIuR 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, mGIluR2 and mGluR3 belong to group 11
and mGluR4, mGluR6, mGluR7 and mGluRS belong to group III.

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

deficits, as well as chronic and acute pain.

Other treatable indications in this connection are restricted brain function caused by

bypass operations or transplants, poor blood supply to the brain, spinal cord injuries, head
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groups: m3d uR and nm3 uR5 belong to group I, nd uR2
and nd uR3 belong to group Il and nd uR4, nm3d uR ,

wortoal3sand nd uR8 bel ong to group I11. |igandBCDEP2006/066709

met abot ropi ¢ gl utamate receptors belonging to the
first group can be used for thé treatnent or

H&Ye%gl&e}h)%%a%f P}?egsl’gyg) %% cﬁﬁ{a% r%str&ﬁﬁ ﬁlg}é(gﬁg{zrc%g#a Further treatable

sor s suc
mldzdaepmrb &cuq:m@alslsntmgtgm is th Mea @m@mehs lataichl ﬂéemmgl(ALS)

?&B& use%so ﬁfﬂh@%‘ rr]&m‘%@ ﬁg@ﬁoﬁgﬁﬁ% ]Baerka[sQﬁEm or

rearﬁa SN AEAS
pakinspeismdabsediby rﬁftdn@tmenms savesled chydibyprasisico fred &t glotasnate-

g%f}cgﬁ!n?gﬁﬂlcﬁgﬁss ’Slrl{ﬂlogre bln%gge §ﬁé{%&l ycohgulgllaﬁs pﬁ gfbarhe ﬁﬁhﬂ?f'

mceguiuaamw,,mmmladdlcaom ez;mataartﬂntt;qm gnyaagmnamn ELdyslhecsm
e Jindicatj [ ~Huntington's

EhE AR el S E B0 ReP oL feph SGOFE, 04 S IALS), dement i

caused by AIDS, eye injuries, retinopathy, idiopathic

par kDrrooter smedinteddvlk pngigrair sy wéilisvlars yormdinp rrentestragmatic and

woh%c%ﬁ&%%iv‘e ﬁ%l:%ss\é@bﬁﬂe h@&ﬁué @st%l“ ‘s@é}’ﬁaats %ﬁ{ehﬁéresrlﬁééase, senile
as e.g. nuscle , convulsions,

dérgergian Barkmspm adyseasncdm timgtorc ech g emyngropldidilaterabsglerosis and

%llﬁgr e scl @Eggél gciﬂlatﬁgﬁfsgatsg sullf gge%ch %Xﬁ@lﬁ%ﬁh@t depression, pain

gas diSor epress
Dncttbnucgeiepembdcya(t%uerf Upln. @hen Hatpatrs(2009) rf@(dRB are for
exanpl e acute, traumatic and chroni c degenerative

P OC‘Pﬁéﬁlsverﬁﬁmlt Ile%Fa dp!é% ‘é&ﬁigoé%gsﬁ FRrnRHE D tﬁ‘éué%'o%@@&ﬂ@ﬁﬁc?s of formula I

|sea$e, seni : ement | |nson S di sease )
uchthiengpherm aceoicnllyacceataplt salbplorr thd atparatiorsef medisinserantpr the

ﬂ@k&ﬂeﬂ rﬁ@hﬁjol%geidtorpﬁgglgfeaglﬁsjo?degé %&2‘&1‘9%8 ?%{ﬁg affdor chronic

IZOp renia and anxi et epr ess
neurological disorders, in partlcular 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. Furthermore,
the invention relates to medicaments, containing one or more compounds of formula I and

to processes for preparation of such compounds.

The following definitions of general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination.

The term “lower alkyl" used in the present description denotes straight-chain or
branched saturated hydrocarbon residues with 1 to 6 carbon atoms, preferably with 1 to 4

carbon atoms, such as methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl and the like.

The term “lower alkoxy” denotes a lower alkyl residue in the sense of the foregoing
definition bound via an oxygen atom. Examples of “lower alkoxy” residues include

methoxy, ethoxy, isopropoxy and the like.



10

15

20

25

30

and drug dependency (Expert Opin. Ther. Patents
(2002), 12, (12)). The invention relates to conpounds

woboo7osesut a |, the use of conpounds of fornul apdT/BPTN0G6/066709

their pharnaceutlcally acceptagle salts for the
preparation of nmedi canents for the treatnent of nmd uR5

receﬁ’flé’{enﬁeﬂhﬁg C&%:n%%l ﬁﬁ& ne ‘éﬂio?l'ﬂear%]{[ﬁ? %1’8‘@8’ or

chronic neuro sor ers I n par acute or
chronic pain, urinary incontinence, gastr0|ntest|na
ref | Ghedérgorlderr, alkylvebstidiphehdpedndidenrtes atretehelkygragp as defined

Mol iwHeadsE sﬂl&gHﬁ&gby QPf SH th¥red. geﬁlgjtdn?s éx'ﬁfl]?l@w)lj suth grofup include

acute, traumatic and roni c enerative processes o
bhtearﬁeowlaugeck@stnetﬂwl sthoh pa@ymlmmménsosbumls@abetyl tert-butyl, pentyl

ﬁﬁ] Ihlf:le ‘3&6@%‘1%&%% 1%%9 dl?lscﬁrqsfomgz gg WQF&SO[HPS% groups

or ea, otro at er er osi s
sEcificalk lﬁu stm‘q!ﬂm fzht: ﬁxmmﬁsleqslesbemc ﬁrecigr@bgrpzpwr: diflugro- or

ﬁ 2@§ﬁ§ﬁﬂx)gﬁ§{e55|on and drug dependency.
urt

ernore invention relates to nmedi canments,
contai ning one or nore conpounds of fornula | and to '
pr ocedyEsepissentt epaparatio parspcyslie rovpepouiside.of Pheindividual ring, or

bol J)lol% gé:t‘ifljl StlIll %?th ft%/egﬁ%%%"ﬂ H?ﬁr%aﬂ? ﬁ{jv\%étﬂ bleeﬁﬁred aryl

present escription app Irresp Ective o
E@mﬂBSWﬁmqhestlon appear alone or in conbination. The
term "l ower alkyl" used in the present description

denofgs el G- m%ﬁl%'efédq{eté%ﬁgﬁ’ ri‘@tgrsstétafﬂl' blic rin g containing one or

hydr ocar bon residues wth carbon atons,
proet betalohipnyi elected fionznigenghib o xsgeny, sulphieh Pygferred pg| those

Fét@%lar %rd%r Qgéﬁct d fr@ﬁlchq?f{z% ?déﬁ%ll:s oftsupﬁJ é/tl:roafw lg{(Jﬂl s are

erm 1 ower Mesa ower o
meislaehlg, ispxazplel, Qﬁl‘ﬁ@é}’bp}’ﬂabﬁéﬁﬁ mref@@mryb paiadingi, pyr@nl%mﬂﬁhladlazolyl

g}@mggg@xygen atom Exanples of "lower al koxy"
r esi s include

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, glucoheptonic
acid, gluconic acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid,

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

Preferred compounds of formula I are compounds wherein
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nmet hoxy, ethoxy, isopropoxy and the |ike.The term
"hal ogen" denotes fluorine, chlorine, bromne and

w0 odi7nges1The term "l ower al kyl substituted by bel/ap®n6/066709

denotes a | ower al kyl group as . defined above which is
substituted by one or nore hal 6gen atons. Exanpl es of
such group include but are not limted to nethyl,

et hyl, propyl, isopropyl, isobugyk?»sec-butyl,
tert-butyl, pentyl or n-hﬁuyINsu stituted by one or
more A, F, Br or I aton(s)YasSerN as those groups

specifically illustrated by npl es herein bel ow.
Preferred groups are difluoro- orl;trifluoro-nmethyl or
ethyl. "Aryl" represents an aronaticycarbocyclic group

consi sting of one individual ring, or one or nore
fused rings in which at least one ring is aromatic in
WEPGFE. Preferred aryl group is phenyl. The term "5-or
6- menbered heteroaryl™ refers to an aromatic ring
RONt RilHRGeOBLIoNer BREIC het er oat ons sel ected from

btrogen, oxygen or suylphur. Preferred are those
éteP%Hﬁ?Fgé%ghﬁgmégpgéggﬁwabn1nitrogen. Exanpl es of
RUC his_m@ﬂllefg@la,ram g Fo?tmsmﬁ_ﬁ)gfdﬂilﬁeeiz@éryl; , _soxlaz ol yl,

razi nyl , azog : ridazi nyl, ri : ,
%Fﬁeﬁa & A o b éd%&%%fi hs%er%ﬁ?la%f%lﬁ{ﬂf(?rdﬁr%dﬂﬁrrmy be unsusbtituted
ohaibefies yaalldoeh . lowvef gkg opboRalBatibitaied b@Re 8f MR h&logen(s),
L%Q$ ont ai.ni ng oneaga nore heteroatons selected from

M B%BEM gQéHgH“W? I PhURNOPreferred are those
het erocycl oal kyl groups sel ected from nitrogen.
Exanphies pedfersetCeongcunas offoemamy 1o tHody,wherein R? is hydrogen and R* is

—)e;)fr %%B%%Lgrgﬁ g@%@tﬁipétg{hg;ﬂhfgl é:)gl)éllp’le BeRslidiin Q X(l)r’npounds:
(6-methyl-pyridin-2-yl)-[1,7]naphthyridin-8-yl-amine,
(4-methyl-thiazol-2-yl)-[1,7]naphthyridin-8-yl-amine,
(2-Methyl-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine,
(5-Chloro-pyridin-2-yl)-(2-methyl-[ 1,7]naphthyridin-8-yl)-amine,
(5-Fluoro-pyridin-2-yl)-(2-methyl-[1,7]naphthyridin-§8-yl)-amine,
(2-Chloro-pyridin-4-yl)-(2-methyl-[ 1,7]naphthyridin-8-yl)-amine,
(2-Methyl-[1,7]naphthyridin-8-yl)-(1-methyl- 1H-pyrazol-3-yl)-amine,
(2-Methyl-[1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
(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,
(2-Methoxy-[1,7]naphthyridin-8-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-[1,7]naphthyridin-8-yl)-amine.
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The term "cycl oal kyl " denotes a saturated carbocyclic
group, containing 3 - 12 carbon atons, preferably 3-6

W@ 2000089582 ons. The term "pharmaceuti cal |y acceptBBP®06/066709

salt" refers to any salt derived froman inorganic or
organic acid or base. Such salts include: acid

add'Sttllll rtff Cptrgfelfrg{i Eﬁgg rL of?c%rgﬁyi gre%g]{t e?tﬁ&%hw ein R® and R?

hydrochl or acl romc acid uric
aietboitle S-ac |6emerphcxsfb hptwm:allacsubistltmd heterradylydiot hxam@amedollowmg
%g&fﬁ’:h as acetic acid, benzenesul fonic acid,
ol c, canphorsulfonic acid, citric acid,
&i- h@ﬂa&mbnﬁ(bim% yaebehyridunrraryil-¢ 1 ahianphtlg/ridim&efbtminc, aci d,

P APB0 Rl S B 5L B TR b Baming,

[Simf:ﬂr,ﬂ @glldh?n Iral) eﬂSepyan:lnrd?) muﬁhla@hthymdnalﬂqm ammc; d,

DR RS PPk PR RARREEL L o B iR S0

&2 cldores pyradinideyla ¢ d-do- nufahcb)anc pyrldam3dyl) pt.7 wlapkthgsdint &§i] camine,
P TS DRSS LT TR e
- ﬂhmwepyrialilk )ZF yD-R (3- ﬂualwpyrﬂhn—B—yi} [ B?hmpb‘éllysdln 8-yl]-amine,

Eﬁe gérgoargé d’1n V\,hyl ES Eé’ fdﬂh d¥n— —yo? lf_’leﬂ R%ﬁ%ﬁ%n&)ds 8691] -amine,
hletldonnpythdlgfélejdpﬁ 4pgr1mﬁdﬁn aﬁwll [R37] nmhtbmdms&mlb}tannm&, ed
SR o5 B DOLRIED s DR PRI

¢4 MO GH 1 tivaas1- %MB@(B -pyrimdgiar®yl- [ Heapiph pfidinred)-aoripg u n ds

?ét l\/fe?hyrpﬁnazol 2 yl? (B %%Sin— MF 16J7] na;lii,i')"chyrldlnyéj ylc)) %ﬂng nd R2
(1-Methyl- 1H-pyrazol-3-yl)-(5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine,
(2-Methyl-thiazol-4-yl)-(5-pyridin-3-yl-[ 1,7]naphthyridin-§-yl)-amine,
(2-Methyl-thiazol-4-yl)-(5-pyrimidin-5-yl-[ 1,7]naphthyridin-§8-yl)-amine,
(2-Methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)- (4-methyl-thiazol-2-yl)-amine,
(5-Fluoro-pyridin-2-yl)-(2-methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-§-yl)-amine,
(2-Methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
(2-Chloro-pyridin-4-yl)-(2-methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)-amine,
(2-Methyl-5-pyrimidin-5-yl-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
[5-(6-Chloro-pyridin-3-yl)-2-methyl-[1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-
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-yl)-2-methyl-[ 1,7]naphthyridin-8-yl] - (4-methyl-thiazol-2-
yD)-amine,

[5-(2,5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-[ 1,7]naphthyridin-§-yl] - (4-methyl-thiazol-
2-yl)-amine,

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

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



10

15

20

25

30

5-or 6-menbered substituted heteroaryl, for exanple
the follow ng conmpounds: (6-nmethyl-pyridin-2-yl)-]

wda 2a0p/08Epht hyri di n- 8-yl - am ne, PCT/EP2006/066709

(4-met hyl -t hiazol -2-yl)-[1, 7]n%phthyr|d|n 8-yl -am ne,
(2-Methyl -[1, 7]naphthyrid|n -yl)-(4-nethyl -thiazol - 2-

E%@W&?Eﬂp@lﬁh R AR PR g0
neani ne

gﬂ&b&%wp%&ih@'i-% 2 Yyt 21 RPN h‘ﬁihin@-@ﬁp(mIﬁx&kyﬁihﬁ‘éﬁl—2-y1)-
@Rin€hl or o- pyri di n-4-yl)-(2-nethyl-[1, 7] napht hyri di n- 8-

gé g{%i‘\lﬁgﬂp&y éfld‘\ﬂe%%)l 2%11&{1)}11 [ﬁﬁ;ﬁ’!ﬂ%‘i‘%ﬂﬁﬁhﬁ‘ 81 d-idethyl- thiazol-2-y1)-

@ﬁnﬁbthyl [, 7]naphthyr|d|n 8-yl )-(2-methyl-thiazol -4-

P RS o 3 b IS s Rpetitigzol 2
yinjneani ne, _

@f;\%‘ﬁ ‘frso(s[{rﬁ%ﬁ oxyy% b Luin aﬁ!h?]}{}&l%l yﬂ}-’g{-)&/al'ésh?yf@l_iaz%l-z-yl)-
amideyl - thi azol - ﬁ yl) - anlne ?nd

%h/iaziri%l})fng 1L§E {d a@ ytl :ﬁ/,?L y{al%‘ﬁlelg % li'll)‘p tr1 %etﬁ tlhlaﬁgy2 yD-
amgideydr ogen and R2 i's substltuted aryI for exanpl e
el B T B s pimi VL4 ppenlfhopigin g -amine.
{ﬁémwr@ppmany{’. yb {(Z2medtyhy 1,7 [nlapHthiye pint $ryt] i (di metBylihjazalR-yl)-

H%e Still further preferred conmpounds of fornula | are
0" her those, wherein R3 and R2 are both 5-or

B2- vitind+Seh- mpthiyb patidiy - 35 vib§ 1 71 uitpé ch yhidine B-0dlF (4-mefhgi-thiazol-2-yl)-
%%%Eyle the foll owi ng conpounds:
(2-Methyl-pyrimidin-4-yl)-(2-methyl-5-pyrimidin-5-yl-[ 1,7]naphthyridin-8-yl)-amine,
(2-Chloro-pyridin-4-yl)-(2-methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-amine,
[5-(2,5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-[ 1,7]naphthyridin-§-yl]-(2-methyl-thiazol-
4-yl)-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-yl)-[1,7]naphthyridin-8- yl]-(2-methyl-thiazol-4-yl)-
amine,

(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-yl]-(1-methyl- 1H-pyrazol-3-yl)-

amine,

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

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

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

yD)-amine,
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(6-met hyl -pyridin-2-yl)-(5-pyridin-3-yl-[|,7]napht hyri
di n- 8-yl ) -am ne,

W@ 2000h8B1D- pyri di n-4-yl)-(5-pyridin-3-yl-[I, 7] reapBPivge/66709

di n- 8-yl )-am ne,
(5-met hyl -pyridin-2-yl)-(5- pyrldln 3-yl -1, 7] napht hyri

%ﬁiﬁ?@%‘ SHL ZAYpiadigolsvh g1 Tingplhygiding S a1l (- methy-thiazol-
Y- am ne,

g?%%g %ﬁh |- ﬁyrgmﬁl%s[g;n{ ﬁgﬁbﬂ&%&ﬁ%&ﬂi-('}:rﬁé%w-ﬂl[iazol-zt-yl)-
@@irch| oro pyridin-4-yl)-[5-(5- f1 uor o- pyridin-3-yl)-[I,

vl
R P R R et Y apine
3 traphiony-pyddin- By methyi-f /1 naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-
&1% eI uor o- pyridin-2-yl)-[5-(5-nmet hoxy-pyridin-3-yl)-]
, /]” napht hyridin-8-yl] -am ne,
(Z2Metih yd1Sep yidin -G yi-[4:7y aph €t jotyr-B il AT A erFhupirefbth vl thaqrdot-Byyl) -amine,

E%B{;f?uo%o%ﬁe‘)h ?[ﬂdyz%l—%—xﬂ S tngthagl/ S- prﬁrléhn 35y1);|1 7E1rap]? Ilﬁ_ﬁ_))ll) amine,
(4-Wath B-thia)olehylng 2-methyl-5-(5-trifluoromethyl-pyridin-3-yl)- [1 7]naphthyr1d1n—
é_ Ngr}lh)él tdhl azol -2-yl)-(5-pyrimdin-5-yl-[I, 7] napht hy
PPdi - 8- n) am ne,
(MM)ﬂyh}atdﬂhglOH [2-2a48thyl- I-66-pyftucdome@yi pydakin 73- plagd 7 naph thyridin-
g 0§ 8- Xll) am ne, ( 1-Methyl -

Pi—pyrazol 3-yl)- (5 pyridin-3-yl-[

, 7] napht hyri di n- 8-yl ) am ne,

dlznl\%trt | f)rte rrae %lompo Yihds S RX T gl ik fhlos 717\/%&%1 LR or 6-
(nzfrﬂzbtdalyslubtthuazl dnle‘eeﬂe arll)an@R’py substitadi - 2yly for fekaripla aphfolywing
ridin-8-yl)-am ne,

1-5-pyridin-3-yl-[1, 7] napht hyri di n-8-y| )-(4-me
{ hwhlotdplaeol)- &- pyr)diadi yid |, 7]naphthyridin-8-yl)-amine, and

&?ﬁﬁ'pﬁogﬁﬁedfyﬁtﬂgﬁ’{g?gh%g%}@&%ﬁ-@?yﬁﬁﬂ,7]%-2189{&15“%1%-8%%'anime 7]
(2- Met hyl -5-pyridin-3-yl-[1, 7] napht hyri din-8-yl)-(2-ne
t hyl h| az

2 IS Syt b Sy Srmutatyre diopgevharsi B Jrsvpyityied ar and

Réﬁfit—dﬂyﬁ’ hthibeBedydupstittrieiéieteroaryl, for example the following compounds:
[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-8-yl]-
amine,

[5-(3-Methanesulfonyl-phenyl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-
yl)-amine, and

[5-(3-Fluoro-phenyl)-2-methyl-[1,7]naphthyridin-8-yl]-(1-methyl- 1H-pyrazol-3-yl)-

amine.

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

processes.

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

a) reacting a compound of formula
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15

(2-Met hyl -5-pyrimdin-5-yl-[I|, 7] napht hyridin-8-yl)-(2-
nmet hyl -t hi azol - 4-yl ) - am ne,

W([)500(7@39€m oro-pyridin-3-yl)-2-methyl-[I, 7] naphe&yEPZING666709

8-yl ]-(2-nmethyl-thiazol-4-yl)- ,am ne,

[5-(6-Chloro-pyridin-3-yl)-2- ngthyl [1,7] napht hyri di n-
8-yl ]-(4-nmethyl-thiazol-2-yl)- Rﬁ%
[5-(3,5-Di nethyl-isoxazol-ggwl) 2 hyl -[ 1, 7] napht hyr
idin-8-yl]-(4-methyl-thiaz S| ne,
[5-(2, 5-D net hyl - 2H pyr azol - 3- thyl-[1, 7] naphth
yridin-8-yl]-(4-nmethyl-thiazol - L) - am ne,
5-[ 2- Met hyl - 8- (4-net hyl -t hi azo R™
1-2-ylam no)-[|, 7] napht hyridin-5-yl] -pyridine- 2-
carbonitrile,

hMﬁ%Hﬁ%uﬁdB?ﬁhHhﬁ%n 5-yl -1, 7] napht hyri di n-8-yl)-(4-
nmet hyl - thiazol -2-y an1ne
(2- Met hyl - 5- pyri di n- 4-yl - 7Bdﬁphthyr|d|n 8-yl)-(4-nme

t hyl -t hi azol -2-yl)-am ne, [I-thhyl S-C

nmet hyl - pyri di n-S-yD-t| JI napht hyri di n-S-yy-C
reettigin-atdeipoyindof fdrmulani ne,
[5-(6-FIuoro-pyridin-3-y|)-2-nethy|-[|,7]naphthyridin-
]1-(4-nmethyl-thiazol-2-yl)- amne, [S-C

- Met hoxy- pyri di n- S—yD—I-nethyl-tIJRﬁaphthyrldln S-yy-C
nmet hyl -t hi azol -1 -yl)- am ng,

[ 5- (5- Met hoxy- pyri di n- 3-yR
-8-yl]-(4-nethyl-thiazol - 2-

8-y
Me

I, 7] napht hyri din

wherein Rl, 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

I
with a compound of formula
NHR’

to obtain a compound of formula
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20

am ne,
[ 2- Met hyl - 5- (3-met hyl - pyridin-2-yl)-[1, 7] napht hyri di n-
wW@200739542 net hyl -t hi azol - 2-yl)- am ne, PCT/EP2006/066709

(2-Met hyl -5-pyrimdin-5-yl-[I, deaphthyrl di n-8-yl)-(4-
trlfluororrethyl-thlazol 2-yl)-"am ne, -
%Jl rﬁ%ﬁ Igngd RZ %Je a?sié@ir)ed(a%o{;@ LA ir d%sﬁYir &dﬂvgftﬂfgﬁhé( !:o'rllf)ounds
Et-a(nEd ik ta hermyaeir déatly BeqeblabR-acest dulglitidnl salty,mapht hyri di n-

8-yl ]-(4-nmethyl-thiazol-2-yl)- am ne,

A?B%%A_HO%S ﬁﬁ?c{gt?s(ﬁ%%ﬂztg?%\{egql% ﬁgﬁlegr%l?okd il RBRdNT ihdhOfollowin g

QCEENES hy13-aoylrin pkaiipledl yBY - ( 2- met hyl - 5- pyri m di n-5-yl - [

, 7] napht hyri di n- 8-yl ) - am ne,
(2 Chl oro- pyridi n-4-yl)-(2- %M‘MS pyrimdin-5-yl-[1,
7] napht hyri di n- 8-yl ) -am ne,
[5-(2,5-DOi nethyl - 2H pyrazol -3-yl)-2-methyl -[1, 7] naphth

yridin-guyl]-(2- rrethyl-thlazg.h 4-yl) - amne

RZ- Mgt h FZS pyrimdin-2-yl 7] napht hyri din (y4lL)N(JIQO
metfiy il az@h-2atighyd B 13\ SN Di-Boc, CH,CL, gl

[ 2- 5-7Z2-nmet hyl - i

-yl]-(2-n®t hyl -t hi azol

-4-yl )- gm ne,
| - Met hyl -1 H pyrazol - 3-yl ) - (2t et hyl - 5- pyri m di n-SBIyI -

|, 7] napht hyri di n- 8-yl ) -am ne,

5- (5-Fl uoro-pyridin-3-yl)-2-methyl -[I, 7] naphihyoigi n-
-yl 1- (I -methyl -1 H pyrazol -3-yl)- Na,CO,,
Tetrakis(tpp)Pd(0)
Toluene:EtOH 4:1

8
(
[
[
8

R’Br, CsCO,
N} Xantphos
tris(dba)Pd,, *CHCI

XN  Dioxane N HClin FtOH )Y
| e A
NS
X a4
R I % AN

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 1, 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(5), 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)palladium(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),, 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.
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am ne,
[ 2- Met hyl - 5- (6- et hyl - pyridin-2-yl)-[1, 7] napht hyri di n-

wW@2007h39522 net hyl -t hi azol -4-yl)- am ne, PCT/EP2006/066709

(4-Methyl -thiazol -2-yl)-(2- mstp]yI-S thiazol -2-yl-[1,7]
napht hyri di n- 8 yl)-am ne,

A5G RO - A R

f@babichagld tEPt{biHyt@tsthlyis DB Hepnotagtedofor 4xarhple ply disholaiptitiyethyl acetate

9025 M ACTB R YR8y por et g 2 oo
Yenjferatreatploblajm 2 domp8uyd £ fopmmniatlhy| - t hi azol -

?‘B%( k%sér%ﬂc&gp?%d W%E fﬁ{/tfu_lla Irclarrln bed Prep%redla)s fﬁqowa;] The Cﬁ)tn}_Poung, of formula
H-a8-dyal Jon(pRume toh §drmtulhi RiBo) forlexaiple 2 orep-6- methylpyrldme are dissolved
-2yl -] i din-8-vl)-(2-
frhdlj&’%ﬁ.{}%lé% %,?%[sgecfkl?%ﬁal%h&séﬂlngﬂ- 9IRALIM AL eRe YXkdiihZaMonate and
trﬂd(liénﬂlﬂem@cgyné)dimll@diym) chZerwéstrimydong plex74na apdtdrandi the reaction

I [

?‘%}&R&f‘t%gﬁﬂl@ ﬂ% ra‘}')%lht 2%319%/ ?tA]ﬁp é]to %Hﬁ?‘h@ co Pounél of, f?rnalﬁlatl wherein
fHel substonetthigl, thnaﬂé hﬁez,lsylbscrlhﬂd almyve...
(4-Difluoronethyl -thiazol -2-yl)-(2-nethyl-5-pyridin-3-

-1, 7]naphthyr|d|n8yl) )
(4-|\/bthy|-th|azol 2-yl)-[2 =5-(5-trifluoromethyl
-pyridin-3-yl)-[1I,7] naphthyri din- 8-yl] -amne, and
- 2-yl) -[ 2- met hy(1- 5- (6- trlfluororretm

N - [ocd] naphtRYUINU DN N1 R pa RN
—» XD \N
N |
3 NP
R I I
R

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 2, the compounds of formula III 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 IIT 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

mixture is stirred for about 20 hrs at about 130 °C to obtain a compound of formula I.
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15

8-yl] -am ne. Further preferred conpounds of formula I
are further those, wherein R3 is 5-or 6- nenbered

waendshsdsut ed heteroaryl and R is substituted apgi/EP1006/066709

exanpl e the foll ow ng conpounds,

(3-chl oro-phenyl ) - (5-pyridin-3-yl-[I, 7] napht hyri di n- 8-
yl)-am ne, and

(3-chl or o- phenyl ) - [ 5- ( 6- chl eSS di n-3-y1)-[ 1,7]

napht hyridi n-8-yl] -am ne. O her preferred conmpounds

of formyla | are those, wherginnR3 is substituted aryl 4y
and s 5-or 6-menbered sybst it ut edOkBylehlpaidgl me

ex Mg f 8 C&Rg conp " °NH cat. DMF Cl N
[ 5¢ ( 3AMephoxy=phenyty~ 2- e [L) 7] maptthyrdin-8-§l ] |

- (4~Tretfyl -t hi azol - 2-yl ) -ame

(4- Met hyl IXhi azol - 2-yl)-[2-met hyl - B (3-trifl uoronet hyl XI
-phenyl)-[l,7]naphthyridkp-8-y|]- am ne,

[ SrfiBu Mt anesun R - :
conyfonRNERK! ) - 2- met hylg{hcg] napht hyri di n-8-yI | - (gt h

yl 58 igzol -2- xl ) - , and H,NR2, Pd-cat.
[5‘3_’23-_1%91,0- p‘%le t hyl L1, 7L napht h§ P @S] -
(I -methyl -1 H pyrdzol | )- am ne. The conpolun of.
formula | of the imventi ogpymay be prepared accor ng%H
. . I
to various processes. In an enbodi nent, the process
the invention conprises the followi ng variants a)
reacting a conpound othEfnulamﬁth a conmpound of

for a
ﬁ]‘iklla 1{1 N A
T )
or NP
R!ZnX, Pd-cat. I
or

R,Zn, 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, 7H-[1,7]naphthyridin-8-
one was stirred for about 70 hours at room temperature in chloroform with 3-
chloroperbenzoic acid to obtain the compound of formula X. To a suspension of 1-oxy-
7H-[1,7]naphthyridin-8-one in dry N,N-dimethylformamide was added drop wise oxalyl
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 compound of formula XI, 2-
chloro-[1,7]naphthyridin-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 XII 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
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R2Br to obtain a conmpound of formula wherein Rl, R2
and R3 are as defi ned above, and if desired,

W@ owmesesing t he conmpounds obtained into PCT/EP2006/066709

pharmaceutically acceptable a_c'iéll_ addition salts, or b)
reacting a conmpound of formula wth a conpound of

: tal f '
TR R 00D BUIPOUTC Ol LGOSl hormuia .
¢hedesired ngmp pren & ohfpounidd nodyt teei rephrédasgollows: To a compound of

r i cal I i 9y r .
BEAbR] BSLLSRSARLEL T AL L ARG Sy pateton
amd arpbae:tddx Mi sblutiontof dietlpllziowinnghecinefBe réact@®namidture was heated at

e - C ' bstituents R1,
%ﬁgﬁ% %ﬁ?ag} g&%rstgdog)g%?F%ggﬂggg\%g&opﬁunﬁf e detail, the
conpounds of fornula | may be prepared as follows: In

accoPhaneecwicely Scematele $altstofi eompeomplsred forofuld beambeananufactured

PRI ARG DS |AWIERIR BN U pare o
€anpexahtol be cas vattedgniozewlti Inojgnraralorgfnicetidsy socly ad, fa example,

LAY st W L A R, ORRNOA or i
yidfomeic adid; fuemaric-doig, ywladhicamb @neticercalniccinic acid, tartaric acid,
éfe(ﬂ'angu'lﬁio'ﬁ% &Y&,%@oﬂ%@%ﬁﬁ%nﬁ@ac@({ SRRk gr%tsﬁgable for the formation
of pharmaceutically acceptable salts of basic compounds of formula I. Compounds which
contain the alkali metals or alkaline earth metals, for example sodium, potassium, calcium,
magnesium or the like, basic amines or basic amino acids are suitable for the formation of

pharmaceutically acceptable salts of acidic compounds.

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

“Furopean Journal of Pharmacology (2004), 497(1), 25-27.”
“Journal of Hepatology (2003), 38(2), 179-187".
“Hepatology ( Philadelphia) (2000), 31(3), 649-655".

The compounds of formula I 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.
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e.g. wth a di-Boc group e.g. by dissolving in
di chl or onet hane and refluxing for about 2 hrs to

wWobdoaiospsa2 conpound of forrmula VI. Then PCT/EP2006/066709

Tetraki s(tri phenyl phosphi ne) p_aH adi um(0) is dissolved
in toluene. Aconmpound of fornulfa VI, for exanple

5- br epp- At hy i diene 8= vl ) = di - i i :
o o BBRILNG U Bl LR R
axtmpl e 3- pyri di neboroni c acid, sodi um carbonate and

et hanol are added and the m xture stirred at 80 OC for

abou : [ C f )
o PR Do QAR AOTAA oo vstansinty
Bapyfedtedi intGERN Afcellsn]smgrhpriegedudé desgrilydd) bydchiacgaarnd Cligistgnsen

N ' d 0 :
LGP 1 DM e PSR BT Rt e 50C
thetvlap of assThehgreapon treymexe tawed andresn peddddom dgipdyitontsed in 15 mM

. i f. ..
FES EE, TR RIPE 96 M KT, S Cate LATROMINCR bindipg buer at pi

prepariadl asyfcohtdwatiod be2Cpapawia/ wéll.f ormula |1 and a
conmpound of formuls R2Br, for exanple

2- brgno- 6-net hyl pyridine are dj sspl.ved in dr ' e.

4 . BHSPp B ot foty e SRR e bR L HNEES

E@fckhliiatéodis00.0at160 aM) to these membranes (in a total volume of 200 pl) for 1 h at
i benzyl i deneacet one) di [

tri al I adi um chl or of orm
é‘[ OBPef nS%Rf‘é’éneé]ﬁ%W?rﬁé’e’ffg%’&? BHH ﬁif%?‘t?‘%}“?%“ an‘?fééH]MPEP
FlﬂM)ﬁ&mﬂlfCl s@ Pl D Bst chﬁQph &%d& evadiited wside Pgéﬂh@&g%%ﬁls (0.3-

’ ereln the subst]t nt o , an ar e
é@%@@?}- ﬁ%@%ﬂ}wr? Perﬁarﬁﬁe@%é?e& t he
substituents R1, R2 and R3 are as descri bed above. In
nor eAdgle@hl of tHean aapontsm bfantowend ifidketedroRy®enifiltep@6egell white

Sl SIS ph 5P E L0 NG, 21 S CRURS prcton
BioScience, Meriden, CT) with a Filtermate 96 harvester (Packard BioScience) and washed
3 times with cold 50 mM Tris-HCI, pH 7.4 buffer. Nonspecific binding was measured in
the presence of 10 UM MPEP. The radioactivity on the filter was counted (3 min) on a
Packard Top-count microplate scintillation counter with quenching correction after
addition of 45 pl 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
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
equation giving ICso, and Hill coefficient using iterative non linear curve fitting software
(Xcel fit).



The conpound of forrmula VIII was suspended in

phosphorus oxychloride and stirred for about 5 hours
w@booalsnstiz 9C0C t o obtain a conpound of fornul apd1/EP208é1666709

desired conpound of fornula I can be prepared as

foll ows: The conpound of forrmula Il and a conpound of

for -R2. . - i 0-4- | i . .

ar eng+1§t)slg?|yggxge%f?ﬁdern$§%% g%lgl.e?(;flg? co%nﬂ&hﬂ% téspaldaa%é) (lgl%en. The Ki

Bils¢ didoheadythypthe s@lviving fo@m@ladi et hyl xant hene, cesi um

carbonate and tri (di benzyli deneacet one)di pal | adi um

chl or of orm conpl gx_ gre d the reaction mxture

is stirred for a%bu?gﬁéﬁﬂgggggpabout 130 OC to obtain

a conpound of formula I .Schene 3 | X X Xl '

tr Which trenfsineptess gl & thasescoaesndentiopy of i semRoIRt, tegil which cause

er ﬁhfbitti(;}?oistﬂp%ﬂlg&ﬁ{k[ﬁﬁi@i ﬁﬂid( [R?]g@p]@P)ia?L idBRGohB&Yration of
above. I'n nore detall,” the %onpoun s of formula I ' o
redytigand verdrie chekindioglespesimdni apd o Maradee ofithhradetigamd is empiri-
Iy AR SN R b afcR oM et bXands pPephrelitt [

% %/] narrJ ﬁ;%r ?d?dr? 8fl Cor?e cear?'(%ne Sﬁ’r pger ed as follows:

The compound of formula I X, 7H[I, 7] napht hyridin-8-

one WasCcampeuneld of Hhe papstinyentipouare méilu R 9a fivaerieop entaeeiiess. The

h&tiviilek OF Q(frﬁ%&ﬁoﬂf’&s;olﬁ foamu®l ATRORERE W HeGs@GiddsBe @R HeAnd as

t he conpoun ormula X. To a suspension of 1-oxy-
prasgntedzinhp rbigfrdrefier gregm éhd rangg 9f Ki < 200 nM.
N, N- di net hyl f or mam de was added drop w se oxal yl

Example | Ki (nM) | Example | Ki (nM)
1 25 14 66
2 89 15 66
5 62 17 41
6 33 18 41
7 18 19 44
8 38 42 56
9 86 43 51
10 19 68 38
11 8 81 51
12 56

The compounds of formula I and pharmaceutically acceptable salts thereof can be
used as medicamelnts, e.g. in the form of pharmaceutical 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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chloride at 0 OC. After conpleted addition, the
m xture was allowed to warmto roomtenperature and

watoo7ned1f or about 30 m nutes to obtain the cor@DEPDOEH66709

formula X, 2- chloro-[I|, 7] naphthyridin-8-o0l. To a
solution of 2-chloro-[I, 7] naphthyridin-8-ol in

H%WegérU@ W?% @%‘i’ﬁ%]téahf alsy B %ﬁ?&t&a{é&%ﬁﬂr Wag;h? hl%%‘r)ﬁ? 5{ S positories,

abo react1on ure
waparen toratlp.ong. tre thedoan of @jextidn selutioes f or about 1hour
to obtain the conmpound of forrmula X1,

tri f f

5. ch g?%%%g??hy%ﬁ rﬁiﬁﬁiSagmflceélggaeﬂly ac<"icl5)tab eesraﬁts)thereof can be
Pme&mhmihl mh afiackoaaly enext, mOagmhlcaorcngwuq eairiefs fonthrpkeduction of
@I%!s}l CII'[ 4(21 ZIMC CA)%% gﬁfﬁydrt(ﬁh%f%gth%fe%f talc, stearic acid or

B @4@ |ap¢h ém,llkph@@ bhllﬁfd) f-09 eniplaps hwm@matrmefor tabddtsigpated tablets,
g%]g?égg b (flaﬂfl%lgt ne (;Q% g%léﬁagl%lg '3&?%1@? ?c)efg %t s mgﬁéﬁﬁ@s are, for

or o ormc
B@rrgﬂq:,rwegﬂal:ﬂ@oﬂsamms, f2t$, $erg-satid abdliquid $OLOEB and thdliled; depending

?n W%ﬁré%f %ebgcacgwb@ta&dé IlO ca;rrﬂﬁ QIees h{)\%gve? qu%g%@}egf in the case

repare 0 a Co
povofidebatixe bapsuhts cﬁu;tabletarahgscfpoﬂurpamwpe oéeldedons and syrups are, for
Ki r Vi I a
LR RUARERIRSRICARLER, L h AU IReIRMacks Such o
alicatials, olyats, giga@r@dve@t:tabbfobla and tre lﬂtb,o:lan bt tuesui for aqwrotialingection
0 f I t
goéﬁt?‘gﬁ%o#%ée?m%ﬁ% cf{gd t? 4comré§)|'ﬁ%d§r8ﬁ% féél l!)LYt 1?1@ aPegnlloet necessary.
Beisedbild garaers fordin o sitoripedrh,ddsexdangpn npellralsoe hardﬂ;ntdakﬂsn graxes, fats,

56%1ohqft?5‘§fﬂ§{1% Olstapgﬂpngk%re of the conpound to be

onve organic or organic acids such
as, for exanple, hydrochloric acid, hydrobromc acid,
sul phuaddaticag ith; pharna¢ey tiadipdepaph i har tantaio ipdeservagyesy {ogubilizers,

le!)lgmrg Qx;e%ﬁ:rﬁ %%g%i &Eﬁﬁgﬁ&{s sv@e%{egers gp%lcﬁjaﬁts af"fdvgran‘rf‘sc gsht's For varying

, Succi
the osmotic pressure, buffers, masking agents or ant10x1dants They can also contain still

other therapeutically valuable substances.

As mentioned earlier, medicaments containing a compound of formula I 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 0.01-20 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 lies between 0.7-1400 mg per day, preferably between 7 and 700
mg per day.
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met hanesul phoni ¢ aci d, p-tol uenesul phonic acid and the
like are suitable for the formati on of

w@barmsseut i cal |y acceptable salts of basic cor@QDEPTIS6/066709

of formula | . Conpounds which,gontain the alkal
metal s or alkaline earth netals, for exanple sodi um

¢ . : y - T
oy afE oy S RIS EAT e B ion:
formati on of pharnmaceutically acceptable salts of

aci di ¢ conpounds. The conpobraigplefl fornula | and their

R e o A R AT o coeptor

ant agonijsts and can be used for the treatnent or
preveﬁﬁi?g of md uR5 receptor nedi ated di sorders, such
as acuflg Or chronic pain, urinary incontinence, |iver
dama of failure whether drug or disease induced,
vy or Fragile-X or autism acute, traumatic and
nig degenerative processes of the nervous system
such as Al zheinmer's di sease, senile denenti a,

lﬁ’imﬁd')lfcbls[QW];ﬁa;ditBﬁ&ﬁﬁe %Eﬂuﬁzlfpk_r}g)lt ors llQhﬁﬁ@@,anaIWﬁ%_fn@p@! c
ateral L sc r.Qsi an tiple_ sclerosls, sycni rc
petoineiding D3 T2inme b e i drdn Sl B glodb fessi on
gﬁ@ﬂipl{dﬂg}p@emg(ggwdi%@?mmgge (2 %‘E‘ﬂ‘.'i. 9 pezamndl@?[ éb?iunﬁéarbonate
eBLe dr gy Hoboas) ey by dival g Gy rm complex
(P8 & adiel hmiod) wdrd @M, and 1 S)eactfeOmB&&re. wakRErre @ 1R@#iSrowave
of formul a é and thei@oéh rmaceutically acceptabl e
wrpdadiog far dmanita) 4ty Shsles Lije raactignAnigut vas thep exygngpited and
kG ©f flRRIcArdnidb &dph ¥ Hf SiBENRL Qleytapdiethys béeknt@83:5 -> 70:30
gradient). The desired product was obtained as a light yellow solid (98 mg, 34 %),

MS: m/e = 237.1 (M+H").

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

N
e
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-[1,7]naphthyridine and 3-chloroaniline.

Example 3
(5-Fluoro-pyridin-2-yl)-[1,7]naphthyridin-8-yl-amine
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arthritis and rheumat oi d di sease, vasculitis,
neur opat hi c pain such as trigem nal or herpetic

woewrabgia, di abetic neuropathy pain, causal gi BCT/EP2006/066709

hyper al gesi a, severe chronic pain, post operative pain

and pain associated with various conditions |ike
I

TREREE e s R 2 LS iShiehare TR HERE i he
g@rmmﬂﬂksoch\afsexamgteeldfrmﬁa@ﬂoﬂme[ lt’ﬂha[dmhyrgimearhbﬁamrﬁm 5-

| adi periments, cDNA encodi ng human nd u 5a
E{é%‘ébp'g?lﬁévas transiently transfected i nto EBNAcell s
usi ng a procedure descri bed by Schlaeger and
Chri stensen [ Cyt ot echnol ogy 9%16413 1998)] . Cell
menbr ane honbgenat es were s -8Q0C until the
wammphﬁmﬁyn—m}émgrinﬁdﬁm—@ybgmmre t hawed and
resuspended and pol ytronised in 15 nM Tris-HC , 120 mM

Nadl , NM KA, 25 mM Cad 2, 25 mM Mg 2 bi ndi ng

buffe IpH 7.4 to a final assay concentration of 20

ng, pr tein/ well. Saturation isotherns were determ ned
iNion of twelve [3H MPEP concentrations

( 00 nM to these nenbranes (in a total vol une of

200 m) for 1h at 40C. Conpetition experinents were
Whe flﬂcf oedpartd) MS: i%ri/x ed2dn0ert Fatvaoprephrefl 3HhdeBERNCRwIh the

eso stc ua using.11 . ...
Bt e oS anlegt €35 SR M MnGH LRl ACaiSs Ak iddhyrimidine.
performed for 1 h at 4 C. At the end of the
i ncubati on, nenbranes were filtered onto unifilter
(96-well white mcroplate with bonded G-/ C filter
prei ncubated 1 h in 0.1% PEExdmpl@sh buffer, Packard

AL o O R R

i

N S
)
NG
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-yl)-(5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine
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3 tinmes with cold 50 MM Tris-HC , pH 7.4 buffer.
Nonspeci fic binding was neasured in the presence of 10
wokoovBER12 The radi oactivity on the filter was BPOEP®A6/066709
(3 min) on a Packard Top-count én cropl ate

scintillation counter with quench| ng correction after

if@tmim(tm&ienalpbawme[)@lzdﬂum (O 65 0megy@rft mmody ‘eaqab$sbkys¢1r5d200 ml

BRaf Sacoposi B PR gl Wk Bl it = 10
BmlcvlééwesB)l, B-piyiEiin2BGrone degl (1HAdez, ¢ £PInsmpkr M dgéium carbonate
k | naﬁ%ﬁj 5@%&8 ?%O%l’%’t\ﬂ%%a%@]e'ﬁag&{aa&%hglrﬁf@re ngéMt 80 °C for 16

concen
her The raactimsmngyula vias gntrauet witle wateagna gvtiatee etihg]amtetrate The organic

%E%c@%er%@aﬁl%ﬂl {h V@ﬁ edsbr%%:r Hl%da&/ rslodlhgl s#.\%lfl{eaﬁlte% and

eva I on was
&vagbratqt. ha Cmdamlr@iucvmhpmﬁmdﬂafsﬂaslm omoounals afhol erSAhmi gel (heptane

El)%th a%ﬁt%%d][fl 98,18 (1 %rgdl%ﬁﬁg?ﬁ% CUF% g%héwr K \%lgs (?Q%Héds %%a li alght yellow
sadudr(4dag, et )eMS: oge std28.3étylydi+on gi ving 1 C50, and Hil |
coefficient using iterative non |inear curve fitting

software (Xcel fit).For binding experinents the Ki
Sw@b deS Pofidinh® ytDhplaapldb ytidist & dlanviee gi ven. The Ki val ue

tSS ?yrkécﬁl nfgl Ia%ﬂn e}}t{% ci #@qg af ggers rél}ceac%%tggtebcqol este[r (Ail 1 g,9.7mmol)

wammezM\rednm btdrenlethyt itrzetatemnbfﬁMdiChe&tlmﬂoMSdhnb a8 mnbdl) was
deﬂh ]?fl: rtelg 120&121%1%)(&1? & v&acﬁ) nipét‘freci B3 2K 6}9 gltorloIoglatgr(;lpgl[ag’u'}!\l:.l\?h%gl)eaction

mlxture was evaporated and extracted carefully with sat. NaHCOs- 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
g, 96 %), MS: m/e = 223.2 (M+H").

Step 3: (6-Methyl-pyridin-2-yD)-(5-pyridin-3-yl-[1,7]naphthyridin-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-
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
yellow solid (66 mg, 47 %), MS: m/e = 314.0 (M+H").

Example 7
(3-Chloro-phenyl)-(5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine
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15

radi ol i gand used in the binding experinent and the Kd
value of the radioligand is enpir i cally determ ned

wo 000783052 bat ch of nenbranes prepared. The conpOLEE®0©H66709

the present invention are nG uR 5a receptor

ant agoni sts. The activities of “conmpounds of fornula I
as neasyyed in the assay descri bed above and as
presentgdd in the table hereafter are in the range of K
< Zogaginghe conmpounds of fornmula I and

phar ically acceptable salts thereof can be used
i canelnts, e.g. in the formof pharnaceutica
repar gti ons. The pharmaceutical preparations can be
stered orally, e.g. in the formof tablets,

tabl ets, dragees, hard and soft gelatine

capsyl gs, solutions, emulsions or suspensions. However,
mnistration can also be effected rectally, e.g.

THe hﬁ@ccfrﬁﬁ&ﬁrﬁif MYIRPeSi 33311 (’%8+ HOY, w@@ﬁ%ﬁ&%& al Lééorc%nge with the
the formof injection solutions. The ounds of

gneral methodaefexpmalerfa step Sifcoan ﬁ;PYﬁé@e%ﬂ’&bl ngphthgridin-8-ylamine and
i RE1£6F3-oabbddGey, Ocessed wi th pharnaceutically inert,

I norganic or organic carriers for the production of

phar maceut i cal preparatlons Lact ose, corn starch or
derivatives thereof, talc, ﬁﬁ&k% acid or its salts

and the like can be used, for as such as
%Ehl%@@Yfidin-#ﬂbf(étIS’,ridéI@étBéd1,t7htﬂpéth§’rldd‘r-§gsé)esmm¢d hard

gel ati ng capsules. Suitable carriers for soft gelatine

capsul are, for exanple, vegetable oils, waxes,
fats, |seli-solid and |iquid polyols and the IiKke;
depefidimg on the nature of the active substance no

s are, however, usually required in the case of
el ati ne capsules. Suitable carriers for the
production of solutions and syrups are, for exanple,
r, polyols, sucrose, invert sugar, glucose and the
| i k&-Mdj uvants, such as

The title compound, MS: m/e = 334.2 (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-chloro-4-iodopyridine.

Example 9
(5-Methyl-pyridin-2-yl)-(5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine

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-8-ylamine and
2-bromo-5-methylpyridine.
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al cohol s, polyols, glycerol, vegetable oils and the
i ke, can be used for aqueous injection solutions of

wowdenssot ubl e salts of conpounds of fornul a | PChEP2086066709

a rule are not necessary. Suitaple carriers for
suppositories are, for exanple, natural or hardened
oils, waxes, fats, sem -Iliqu i quid polyols and
the like. In addition, theq%ﬁggﬁégtutical preparations
taRluoonpgsiiding2-gb €6 vpgtidie 8;yl-§ b7 laphihyeids-8 9i)abminezer s,
wetting agents, enulsifiers, sweeteners, colorants,
flavorgnty, salts for varying the osnotic pressure,
buf f gy-ssy-raski ng agents or antioxidants. They can al so
captaln still other therapeutically valuable
Nces. As nentioned earlier, nedicanents
#ni ng a conpound of fornmula | or pharmaceutically
/,able salts thereof and a therapeutically inert
exci[pi ént are al so an object of the present invention,
iy process for the production of such nedi canents

i conpris i nai o} r, nore conpounds  pf .
185 il SR Rs U S DR IR 0 SR BB B SHMS- e wip e
amatral infetldebsoffezam plertestgr 3 fromeS-piitidin - 3- Plefrldfjeathithwidiy- 8- ylamine and
g@Juab[_ﬂsubstaﬁfes#&ntolqigalenical dosage form

G¥PRer TR PR K HBPE her apeuti cal Iy i nert
carriers. The dosage can vary within wide linmts and
will, of course, be fitted to t@e i ndi vi dual
requirements in each parti agﬁ’%gge. In general, the
e3-Canirbph et -pgeo-tioibr@palidiar3-piu e Mteipath yaidia -81y8t-fi@ineon
i s bet een 0.01-20 ng/ kg/ day, with a dosage of 0.1-10
ng/ kg/ day being preferred for all of the indications
descri p The daily dosage for an adult human bei ng

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-yl)-[1,7]naphthyridin-8-yl]-amine
Cl
A N
NS l
Oy
N
@
N
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wei ghing 70 kg accordingly lies between 0.7- 1400 ny
per day, preferably between 7 and 700 ng per day. The

wo odo7osgsny exanpl es are provided to further elPCT/@P1086/066709

the invention: Exanple 1 _.
(6-Met hyl -pyridin-2-yl)-[1, 7] naphthyridin-8-yl-am ne

L e e

peee] dicglsal ofsdtainpled step Hrstepdi andastap. 3 f915-(5-bromo-[1,7]naphthyridin-8-

i s di . i - - di | . L
D35 BLRPERL OB B g T DAL RSl acia o
foddRisbhzypyrdemeacet one) di pal | adi um chl or of or m
conmplex (0.13 g, 0.12 mmol ) were added and the

reaction m xture was stirred under m crowave
irradiation for 50 m nutes Btamp1DC. The reacti on

] xture was. thep evaporated an rfi by..fl ash :
kel S SYPRR B G AP ubrUht) E0HohBRp g -amine
95:5 ->40Ff30 gradient). The desired product was
obtaingd las a light yellow solid (98 ng, 34 %, MB:
me N237.1 (MH +) . Exanple 2
Qr o- phenyl)-[1, 7] napht hyri di n- 8-yl -am ne The
e_conmpound, Ms: nmle = 256.0 (M+H +), was prepared
i n aclcordance with the general nethod of exanple 1
chl oro-[1, 7] napht hyri di ne and 3-chl oroani li ne.

(5-Fldporo-pyridin-2-yl)-[1, 7] napht hyridi n-8-yl -am neTh
e title compound, Ms: mle = 241.2 (MtH+), was prepared
TRHe BAE SHANGR], WS: /b BE348.3 (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
2-bromo-5-fluoro-pyridine ( Example C).

Example 14
(2-Chloro-pyridin-4-yl)-[5-(5-fluoro-pyridin-3-yl)-[1,7]naphthyridin-8-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
4-iodo-2-chloropyridine.

Example 15
(5-Fluoro-pyridin-2-yl)-[5-(5-fluoro-pyridin-3-yl)-[1,7]naphthyridin-8-yl]-amine
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general nethod of exanple 1 from
8-chloro-[I, 7] napht hyri di ne and 2-am no- 5-

wo baoansysyz | di ne. Exanple 4 PCT/EP2006/066709

[I,7]hbphthyridin-8-y|-pyrinigg -4-yl-am ne The title
conpound, MS: mle = 224.3 (M ? was prepared in

8- chl of 04 7] napht hyri di ne and 2-am nopyri m di ne.

accoriEQjFFmﬁth the general nethod of exanple 1 from
Exanmm

hyl -t hi azol -2-yl)-[I, 7] napht hyri di n- 8-yl -am ne
e/title compound, Ms: mle = 243.3 (M+HH), was
prepared in accordance with the general nethod of

1 from8-chloro-[I, 7] napht hyri di ne and
-4- methyl thiazole. Exanple 6

(6-Methyl -pyridin-2-yl)-(5-pyridin-3-yl-[1,7]naphthyri

Biep -18F5¢{ 5} Flaniaehfidip- 3Lyl 57 Bwipt ihyridiny B-vi]i di-carbamic acid tert-butyl
Jlnaphthmndln 8-yl)-di-carbamc acid tert-butyl ester

rakls(trlphenylphosphlne)palladlun(O) (570 ng, 0.5

TemdKis(withedylpsodphact) pailaddon (0) (14Ghiged.e3 mmol) was dissolved in 56 ml

et RsR I e S PO B 5 -

Sarpyhicdicidebartanylestac (12 §,2.356meol) i Ex@nplan))) 5- bMG@dﬂWbpyridine

S8 ahintie 261 g caPPRb 4B ni B TG hPEeape were

hdRed tain @ mhatimxtt tifesstivvas ae gl t@tirad hnd. The vakeon ﬁfbdudeas extracted with

tinmes ethyl. acetate. nic extracts hed .
WP R OB e b e ot o A G G S Tt gt YS! and brine.
fititd ertedodiogh 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 = 441.3 (M+H+).

Step 2: 5-(5-Fluoro-pyridin-3-vl)-[ 1.7]naphthvridin-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 ethyl acetate and 8M HCl in 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. NaHCOs3- solution 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-vl)-[5-(5-fluoro-pyridin-3-yl)-[ 1,7Inaphthvyridin-8-vl]-amine

5-(5-Fluoro-pyridin-3-yl)-[1,7]naphthyridin-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-dimethylxanthene (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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evaporated. The crude product was purified by flash
chromat ography on silica gel (heptane / ethyl acetate

wa 2074039592 100 gradient). The desired conmpound BEEEP2006/066709

obtained as a light yellow solig (4.1 g, 98 %, M
me = 423.3 (MrH+). Step 2:

- i.eli = yl.- napht | €l e l,am - -
PR depte Oy RO Oty I Bl Baoduct was abrgined as a light
el salid €33 miguzy%e) .4 8an/e(=336.(M9H7).rmol ) was di ssol ved
in 10 mM ethyl acetate and 8M HCO in ethanol (48.5 m,

380 mmol ) was added. The reaction m xture was stirred
for 2 hrs at roomtenperat Ubemplhéd reacti on m xture
KRR Gl D6 A IR B N R s v
conbi ned @rgani c extracts were washed with brine,
dried witAn sodiumsulfate, filtered and evaporated
' conmpound was obtained as a yellow solid

06 %9, MS: mle = 223.2 (MtH +) . Step 3:
-pyridin-2-yl)-(5-pyridin-3-yl-r

hyri di n-8-yl)-am ne
in-3-yl-[Il,7] napht hyridin-8-ylamne (0.1 g,

') and 2-brono-6- nethylpyridine (0.14 g, 0.8
e dissolved in 4 mM dry dioxane. 4,5-

bi s{di phenyl phosphi no) - 9, 9- di net hyl xant hene (52 ng,
0.09 nmmol ), cesium carbonate (0.23 g, 0.72 mml) and
The (itde penpguridd & ave =08 3dMel Dadisiletedas ebypreduct of the reaction

B o R ek afin S I B e i Sl
cbanicogidntiestttntyd evlas( idem/edVa pdrramedicanitoptiile fiéd-chipro-3-
{da5Lh AR ﬁﬁéﬁ%ﬂ%@ B@%%érc%?cé{vlth {f]?e é@hrea( E@B{o"ﬂ /eﬂrﬂ%% CltS step 1, step 2

acetate 1 adi en esired pro
wabstgbBai ned as a |ight

Example 17
(5-Fluoro-pyridin-2-yl)-[5-(5-methoxy-pyridin-3-yl)-[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-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-[1,7]naphthyridin-8-yl]-di-carbamic acid tert-butyl ester
(Example D), 5-bromo-3-methoxypyridine and 2-bromo-5-fluoropyridine ( Example C).

Example 18
(2-Chloro-pyridin-4-yl)-(5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-amine
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yellow solid (66 ng, 47 %9, M5 me = 314.0 (MtH +)
Exanple 7

W@ 360w D- phenyl ) - (5- pyridi n-3-yl -[ 1, 7] napht hpeT/8P10086066709

yl)-am neThe title conpound, My me = 333.1 (MtH +),
was prepared in accordance witfi the general nethod of
exanple $ step 3 from

5- pyrld 3-yl-[1, 7] napht hyri di n- 8-yl am ne and
I-chlqg:jﬁ-lodobenzene. Exanpl e 8
(2-Cn pyridin-4-yl)-(5-pyridin-3-yl-[I,7] napht hyri
|)-am ne The title conpound, MS: nfe = 334.2
, was prepared in accordance with the genera
I

of exanple 6 step 3 from5-pyridin-3-y
ht hyri di n- 8-yl am ne and

2- chjl of0-4-i odopyridine. Exanple 9

(5- yl -pyridin-2-yl)-(5-pyridin-3-yl-[I, 7] napht hyri

@h@tlﬁe &’(Lr)lp@\fﬂd" f1S me ti 335 (m?u Qds pﬂgﬁaremn?aao?d]aﬂcé)wuh the
(MtH +), was prepared in accordance wth the general

eRterd an bl o eodzeppmplesl Ssteppl . step 2@ step 3 from [5-(4,4,5,5-tetramethyl-
ET PY]' 16’9!a'30?b‘1éﬂ Zlyh) [Zl},’g ﬂ%'}{t%z(’rﬁdlg'Snylﬁ JYLABLAG RAFert-butyl ester

ono- 5- net I ne
(@wmpéﬁo?bdepmpwqu@ms adsd-Ra-gichlogogpridine. 7] napht hyr i
din-8-yl)-amne The title conpound, MS. nie = 318.
(MtH +) , was prepared in accordance with the generm
met hod of exanple 6 step 31$@@Hﬂ%1%yr|d|n 3-yl - [

BN R gy s

-

NN

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

Example 20
2-[8-(5-Fluoro-pyridin-2-ylamino)-[1,7]naphthyridin-5-yl]-benzonitrile

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-
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Exanpl e 11
(3-Chl oro-phenyl)-[5-(6-chloro-pyridin-3-yl)-[1, 7] naph

wo booviossm2 8-yl ] -amne The title conpound, MNS:POT/EP2006/066709

367.0 (M+tH +), was prepared i_nzéel_ccordance with the
general nethod of exanple 6 step 1, step 2 and step 3

. a7 7 | . .
g%?,gi #%a?{)%y% ygslilgﬂf?%@%%(ﬁg %B?! A ihiCAPAN lgutyl ester
Chlaompde 1%, Byhrpiohelmngnilecand - biroarm S fluoropyridine ( Example C).
chl oro- 3-i odobenzene. Exanple 12

(2-Chl oro-pyridin-4-yl)-[5-(6-nethoxy-pyridin-3-yl)-[]

, 7] napht hyri di n-8-yl] -am feB®hglé¢2t| e conpound, Ms:

= 364..1. ( ) S _prepar ed.i ccordance sMth .
Fhrpaidratin oo i BlaM AR 3pa] ATGHAGIES ghig dmine
step 3 (5-brono-[1, 7] napht hyri di n- 8-
yl)-dijcafbamic acid tert-butyl ester (Exanple B),

2- methhoxXy- 5- pyri di neboroni ¢ acid and
Neoe®sy2- chl oropyri di ne. Exanple 13
ro-pyridin-2-yl)-[5-(6-nmethoxy-pyridin-3-yl)-[I
napht hyri din-8-yl] -amne The title conpound, MS:
48.3 (M+H +), was prepared in accordance with
thF Neral nmethod of exanple 6 step 1, step 2 and
step 3 from (5-brono-[I, 7] napht hyri di n- 8-
Yhe tidé caaphard, SR ei/d =t350t-(MHNT), eat prepfied atdcerddhee with the

ST R o RS sy P (B e eore ey ol yHnaphthyridin--
{1dm@Ghd d>- pyoinh 15 rehdorypyridibe. ( 5- f 1 uor o- pyridin-3-yl ) -[ 1,
7] napht hyri di n-8-yl]-am ne

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

Sy
2 b

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
N7 | Cl
N

N

SN
— /

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 (Example E) and

2-amino-5-chloropyridine.
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The title conpound, MS: me = 352.3 (MtH +), was
prepared in accordance with the general nethod of

wezampbs1t step 1, step 2 and step 3 from PCT/EP2006/066709

(5-bronD-[I,7]naphthyridin-8-_¥})-di-carbanic acid
tert-butyl ester (Exanple B),

2- met hoxy- 5- pyri di neboroni ¢ acid and

4-1i odo- 2-chl oropyri di ne. Exanple 15

(5- Fl uor o- pyri di n- 2-yl) - [ 5-Kanfpled¥ o- pyri din-3-yl)-[1,

@Sf@ P?tqgg{ihl%i—%}fﬁf(él_%étg%ﬂ?ﬁ%%ﬁltﬁ'ﬁmidin—8—y1)—amine

ro-p
JI napht hwj ghn-8-yl | -di-carbam c acid tert-butyl ester
Tetraki s(§ri filhenyl phosphi ne) pal | adi un{0) (147ng, O0.13
nmol ) iSsolved in 56 m tol uene.

[5- (4, 4)5, 5-Tetranethyl -[1, 3, 2] di oxaborol an-2-yl')-[1,7
] n&p YTNdi n-8-yl]-dicarbamic acid tert-butyl ester
(1. 55 mmol ) (Exanple D) ,
5- brono-3-fluoropyridine (0.58 g, 3.3 nmmol ), 2M sodi um
Tg% ’Qﬂ@édrgp(ﬁﬁl(ﬁ A181im/e 2. 85 I‘_iil'(lllfll—%j Han d/él%ﬂre[ﬂire& tih @dg@fda‘ﬁleéf ?}Iﬁh the
added a m xture stjirred at or [S. e
E%’&Eﬁ r“%ﬁr‘]rh‘?Ff %If%?ﬁpfﬁa]sf?%‘%tgrﬁﬂ?f@dgmeﬁwlﬁgﬂiﬂapgﬁﬁ” (Example E) and
piarEso-Btiyrop@@tiad.e. The organic extracts were washed
with water and brine, dried with sodium sul fate,
filtered and evaporated. The crude product was
purified by flash chronat oghaphiye 20 silica gel
égeﬁtane /. ethyl acetate 100:0 -> 50:50 gradient). The

Shloger PYEHABOIYH - (w8 eBt B HeaPEyHdin: Kb -39}BGn sol i d
(0.76 g, 6&1%9, Ms: me = 441.3 (M-H+). Step 2:
5- (5-Fl uoral pyridi n-3-yl)-rU napht hyri di n- 8-yl am ne
[5-(5-FlugroNoyridin-3-yl)-[I|, 7] napht hyridin-8-yl]-di-
carbam ¢ id tert-butyl ester (0.74 g, 1.7 mmol) was
di ssol v in 2 mM ethyl acetate and 8M HO in ethano

NG

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-chloro-4-aminopyridine.

Example 26
(3-Chloro-phenyl)-(2-methyl-[1,7]naphthyridin-8-yl)-amine
C

N f
0%
N

The title compound, MS: m/e = 270.3/272.2 (M+H"), was prepared in accordance with the
general method of example 1 from 8-chloro-2-methyl-[1,7]naphthyridine (Example E) and

3-chloroaniline.
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nmol ) was added. The reaction mxture was stirred for
3.5 hrs at roomtenperature. The reaction m xture was

weyapossted and washed carefully with sat. NaHEC/BP2006/066709

solution and two tinmes ethyl aggetate. The conbi ned
organi c extracts were extracted with brine, dried wth
sodium sul fate, filtered ang e\ g) apoyated. The desired
compound was obtai ned as an orange solid (0.32 g, 80
02 MeNB/1- [ g7 g aph 2dytid3n -G HinethyBtlBppBazol-3-yl)-amine

(5- Fl uor o- pyrldln 2-yl)-r5-(5-fluoro-pyridin-3-yl)-r U
Inaphthyrld h- 8- yl I -am ne

5- (5- FIuoNo- yridin-3-yl)-[I, 7] napht hyri di n-8-yl am ne
(0.1 g, 0L4annol) and 2-brono- 5-fluoropyridine (0.13

g, 0.76 nﬁDI) (Example C) were dissolved in 3 m dry
| x4, 5-
(di h yl phosphi no) - 9, 9- di net hyl xant hene (48 nmg,
O 0 ), cesiumcarbonate (0.22 g, 0.67 nmol) and

Thé ﬁgé g’cﬁﬁﬁéﬂﬂcﬂW%@t—%@ 3‘j('l\ﬁ’-§ﬂl+)aq)a§’gﬂegﬁle@ P B&Bfﬁance with the

COfT'p ex wer'e ad

g@@tathrrmﬁhqﬁ &ﬁqaa@plmalsfr@m&-¢1é@ir0f2rm621®ylﬂﬂ§]whﬂ3®1d®@ (Ergraple E) and
e YL e ndhen evaporated and purified by
Iasﬁyoﬂ{ghgkogrg%ﬁﬁ on silica gel (heptane/ethyl
acetate 95:5 -> 30:70 gradlent) The desired product

was obtai ned as a Ilght 35 ny, 25 %, ME:
me = 336.3 (M+H +) . q?éﬁﬁggzé

&b@tl(}a{mlrmpbﬂpm@myliiafﬁ fibyrw[hyl -Tipggdtde Yy-aindian- 5- yl ] - ni
cotinic acid ethyl ester The title conpound, MS. nie =

405.3 (M+tH 4), was isolated as a byproduct of the
reacti on HFo
[5-(4, 4,7 etramethyl -[1, 3, 2] di oxaborol an-2-yl)-[I,7

] napht hyri di n-8-yl]-dicarbam c acid tert-butyl ester
€YW), 5-brononicotinonitrile and |-chloro- 3-
i odob e prepared in accordance with the genera
nmet hod exanple 15 step 1, step 2

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
4-amino-2-methylthiazole ( Example F).

Example 29

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

Ay
HN S
Ch Ny
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and step 3. Exanple 17
(5-Fluoro-pyridin-2-yl)-[5-(5-nethoxy-pyridin-3-yl)-]

wo Zjonapisihyri di n-8-yl] -amne The title conpoupdi/ERBD6/066709

me = 348.4 (MtH +), was prepgg d in accordance with
t he general nethod of exanple step 1, step 2 and

Prt R
ﬁl@ gtlgf%ﬁg rL gnf]/e 53 )(ﬁ/{ Pf"ge{rx]/g%é] e]lg]ared n acc%rdaﬁe v(&jlth the general
soeHuodi o eaamplletlér(tm lumﬂtydroggttbane(sﬂfqnp h@d B)chloro-[1,7]naphthyridin-8-yl

%sgr (weﬁ%@%ﬂgém{lhb | N@uRfiazslRr omo- 5-f I uor opyri di ne

(2- Chloro pyrldln 4- yI) (5-pyrimdin-5-yl-[1, 7] napht hy
ridin-8-yl)-amneThe title conmpound, Ms: me = 335.2
(MrH +), was prepared in accordance wth the genera
nmet hod of exanple 15 step and step 3 from
[5 (4 4,5, 5-tetranet hyl - %kﬁﬂﬁ@y?

2] di oxabor ol an-2-yl)-[|I napht hyridin-8-yl]-di-

Ghlmr@ [&ZIngphEyridguByil- (a?sméthyi mm@lbpmme

5-bronopyri m di ne and 4-i odo-2-chl oropyridi ne. Exanple
19
(5-Fluoro-pyridin-2-yl)-(5-pyrimdin-5-yl-[l,7] napht hy
ridin-8-yl)-M e The title conpound, Ms: me = 319.1
(M+H +), wasl{arepared in accordance with the genera
nmet hod of Nxanmple 15 step 1, step 2 and step 3 from
-tetranet hyl -
orolan-2-yl)-[I, 7] napht hyridin-8-yl]-di-
tert-butyl ester (Exanple D)
5- br ovopy i di ne and 2-brono-5-fl uoropyridine
(Exampl e C). Exanple 20

The title compound, MS: m/e = 277.0/279.1 (M+H"), was prepared in accordance with the

general method of example 1 from trifluoro-methanesulfonic acid 2-chloro-

[1,7]naphthyridin-8-yl ester (Example G) and 4-amino-2-methylthiazole (Example F).

Example 31

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

NN
HN)\S

O Ny
|/ Y

To a solution of (2-chloro-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine (0.055 g,
0.20 mmol) in 1.5 ml sulfolane was added g sodium 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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2-[8-(5-Fluoro-pyridin-2-ylam no)-[I, 7] napht hyri di n-5-
yl]-benzonitrile The title conpound, MS: nfe = 342.2

W@ booH039512 was prepared in accordance with the BEenePaN6/066709

nmet hod of exanple 15 step 1, J? 2 and step 3 from
[5-(4,4,5 5-tetramethyl [, 3, 2] oxaborolan-2-y|)-[|,7]

?@P&H%&f 'Tgi: Qorgb%l bd o n%gnﬁ:"’}crl gtvﬁ[}{ fv%ulsé{rltiof??sfe\{/ater, dried
enz |tr| an
Qvdy rsocﬂmrr&lﬂﬂatmmdpwnmirtm@d(tﬂlaymm Fiayh-cloarpd @aphylgave the title

) Couri di I ) i - Y kb
bR e P P s ¥ et S B P SR PRI Thi
= 352.1 (M+H +), was prepared in accordance with the
general nethod of exanple 15 step 3 from
5-(5-fluoro-pyridin-3-yl)-[I, 7] napht hyri di n-8- yl am ne
and 2- brono-5-chl oropyri di ng., g@le 22

(2 Met hyl - [ 1, 7] napht hyri di n- 8- -(4-met hyl -t hi azol -
-am ne The title co u c me = 257.2 (M+H +)
(z\?a thyt- éb%}néﬁhtihﬁrléut&w&g@c@eﬂwkﬂnm&géh@ﬁme met hod of

exanple 1 from 8-chloro-2-nethyl-[I, 7] napht hyri di ne
(Exanmpl e E) and 2- nino-4-nethy|thiazo|e. Exanpl e 23
(5-Chloro-pyridin-2-yl)-(2-nmethyl -1, 7] napht hyri di n- 8-
yl)-anmine The t\ compound, Ms: mle = 271.3 (MtH +),
was prepared injactordance with the general nethod of
exanple 1 frony%\ | oro-2-net hyl -[ I, 7] napht hyri di ne
(Exanpl e E)HBhd 2 ani no- 5- chl or opyri di ne. Exanpl e 24

To a solution of (2-chloro-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine (0.055 g,
0.20 mmol) in 2 ml 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 aqueous
ammonium chloride 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 yellow solid, MS m/e (%): 271 (M+H", 100).

Example 33
(4-Methyl-thiazol-2-yl)-(5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-amine
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(5-Fluoro-pyridin-2-yl)-(2-nmethyl-[1, 7] napht hyri di n- 8-
yl)-am ne The title conpound, M5 me = 255.3 (MrHt),

\Vummwpmspared in accordance with the general netthae2008/066709

exanple 1 from 8-chl oro-2-neth 1 [1, 7] napht hyri di ne
(Exanpl e E) and 2-am no- 5- quoropyrldlne Exanpl e 25
(2-Chloro-pyridin-4-yl)-(2-methyl-[1, 7] napht hyri di n- 8-
yl)-am ne /fThe title conpound, NE: me = 271.2 ( MEHY)
was prepargd in accordance with the general nethod of
exanpl gfrom 8-chloro-2-nmethyl -[1, 7] napht hyri di ne
(Eha e E) and 2-chl oro-4-am nopyri di ne. Exanple 26
No- phenyl ) - (2-nethyl -[1, 7] napht hyri di n- 8-yl ) -am
2 _A(heJtitle conpound, Ms: mle = 270.3/272.2 (MHY),
was prepared in accordance with the general nethod of
exampke 1 from 8-chloro-2-nmethyl-[1, 7] napht hyri di ne
(Exahpl € E) and 3-chl oroanili ne. Exanple 27
(2 I\?ékh% [I, 7] napht hyri di n- 8- yI) (I-msthyl-IH-pyrazoI
)-amne The title cq me = 240. 3

ifm% CcOmpRRUsh dhh e = %2%”5@#%% s Diepred frpacgarriangg with the
M%e@ﬁocﬁaﬂmﬂnglelwfsf@m &rdCdd 3 Bor 31BEINY-8lchloro-

ﬂ nap hthgrldlne (Exanpl e, E). and 1-nethyl -
]hﬂ ?platilégql ige {/EWP;%H g idinpgoronic acid and 2-amino-4-methylthiazole.

Example 34
(4-Methyl-thiazol-2-yl)-(5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine

N
4

NJ\S
N

)
NG
@
N
The title compound, MS: m/e = 320.0 (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]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



(2-Methyl -1, 7] napht hyri di n-8-yl)-(2-nethyl-thiazol -
yl)-am ne The title conpound, M5 me = 257.2 (MrHt),
woam7psepar ed i n accordance with the general netharP2008/066709
exanple 1 from 8-chloro-2-nmethyl-[I, 7] napht hyri di ne
(Exanpl e E) and 4-am no-2-net hyTthi azol e (Exanple F).

EAEE Sy a%hnc, M e 0 WA by R f 25cRrcapgs vih e
génerad matledthel examplke ISompoluand], stéyS} fromned-brapyy- 8(dhiidde) , was

I t o
DA RO RS S OFP R T ORI pyrcet
ﬂamMNoro [1,7] napht hyridin-8-yl ester (Exanple G and
2-anino-4-nethy|thiazole. Exanpl e 30
(2-Ch|oro-[|,7]naphthyridin-8-y|)-(2-nethy|-thiazol-
yl)-am ne The title conpoummmﬁmk36ﬂe = 277.0/279.1

1P ed .i,n anc ener al
PR BRER 25 PO B S F P PR S b e BFES <
acid 2-chl ro- [, 7]naphthyr|d|n 8-yl ester (Exanple
(3 and 4 2-nethy|thiazo|e (Exanple F). Exanple 3

S

(2 MENTOXY -[I', 7] napht hyri di n-8-yl)-(4-net hyl -t hi azol -2
ine To a sol ution of
No- [1,7] napht hyridi n-8-yl)-(4-nmnmethyl-thiazol -2-
e (0.055 g, 0.20 mml) in 1.5 m sul fol ane was
added |g sodi um methyl ate (0.55, 1.0 nmmol). The
m xture was heated for 10 mn at 100 OC under
irradi ation. The reaction m xture was
diluted with water and extracted with three portions
?he IBL Bthpdfld MP WKL ﬁb@%‘i\uﬁﬂe WaOPR| 51%@ iPA@BaBce with the

I 'ayers mere washed with portions water, dried
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 4-amino-2-methylthiazole
(Example F).

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

v
P
)
NG
a
NN
The title compound, MS: m/e = 321.2 (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]naphthyridine ( Example H), 5-pyrimidineboronic acid and 4-amino-2-methylthiazole
20 (Example F).

Example 38
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over sodium sul fate and concentrated to dryness.
Fl ash- chr omat ogr aphy gave the title conpound (0.043 g,

w0 007038s$2 an of f-white solid, MS me (%: 273 P&HEP206/066709

100). Exanple 32 Can
(2-Ethyl -1, 7] napht hyr i di n-8- Y13 (4- met hyl - t hi azol - 2-y

| . .
R R Ry (et ol agrmne
yl)-amne (0,055 g, 0.20 mol) in 2 m dry
tetrahydrg!—gan (purged wth argon) were subsequently
added tet/d\ s(tri phenyl phosphi ne) pal | adi um (0. 011 g,
0. 0095 [$ and a 1.0 M solution of diethylzinc in
0.4 mM, 0.4 mol). The reaction m xture was
reflux for 1 h . Cooling to roomtenperature
d by quenching with saturated aqueous
chl oride solution at 0-5 0C. The aquous | ayer
ned to pH 12 with 1M aqueous sodi um hydr oxi de
sol uti mnd extracted wth three portions of nethyl-
tert. -butyl ether. The conbi ned organic |ayers were

WAS g€ corh pdudd, MB m/6 i 33d, 2Q‘M‘¥H3)0 iasipReparlell at &ccBifhnce with the

concentrated to dr ness. Fl ash-chromat ography, gave

&iCr MEshbRiFIaPo eolfsste@ L angl sgp 340, Sgﬁlilogpegﬂ%w -dlflfrtﬁyl-

P@]ﬁ’ﬂaﬁhtﬁ dm@?ExaGfM’té‘f )#3-pHa@hebdrARPLA 283 2-amino-4-methylthiazole.
Met hyl -t hi azol -2-yl)-(5-pyrimdin-5-yl-[1, 7] naphthy

ridin-8-yl)-am neThe title conpound, M5: me = 321.2

(MrH+), was prepared in accordance with the general

nmet hod of exanple 15 step 1 and step 3 from

5- brono-8-chloro- [I,7] napfﬁ"ﬁ?‘tﬂ‘?ﬁ’%e (Exanple H),

gs;gun%%gbgﬁ&ﬁbpwqbqnéﬁylds B0ddiR-BY-NorfapRh ik 897 Ah@ine

F

N/l
N

N

7N

NP

7

>N

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-
[1,7]naphthyridine ( Example I), 3-pyridineboronic acid and 2-amino-5-fluoropyridine.

Example 40
(2-Methyl-5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine
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(4- Met hyl -t hiazol -2-yl)-(5-pyridin-3-yl-[|, 7] napht hyri
din-8-yl)-amne The title conpound, MS. nlfe = 320.0

W@ booHo39512v@s prepared in accordance with the geeEEPRL006/066709

nmet hod of exanple 15 step 1 ang, step 3 from
5-brono-8-chloro- [I, 7] napht hyridi ne (Exanple H),

5- pyri di neboronic acid and 2-am no-4-net hyl t hi azol e.
Exanpl e 35

(1 -I\/Iethyl pyrazol -3-yl)-(5-pyridin-3-yl-[I,7] naphth
yridin- ﬁ«lﬁky am neThe title conmpound, Ms: me = 303.2
(I\/H- ), |was prepared in accordance with the general

thiazol -4-yl)-(5-pyridin-3-yl-[1,7] napht hyri
Nanmine The title conpound, Ms: nfe = 320.2

MrH+), was prepared in accordance with the general
¢ Hgﬂcqﬂqp S nyg —S}%& (M+H 9, gfla%bregarf:ii érm'lccordance with the

ger#emﬁm&cp@ﬂe%@ plel 115, stdpniedtt oy 3 fomes-EH ATBli®d dR-methyl-

yr| di neboroni ¢ acid_and_4-am no- 2- et hyl t hi azol e
mpgme ( @ggfﬁlﬁ@ Zpyridineboronic acid and 4-amino-2-methylthiazole

(Igmp@qm[ -thiazol -4-yl)-(5-pyrimdin-5-yl-[I|, 7] napht hy
ridin-8-yl)-amne The title conmpound, Ms: nie = 321.2
(MrH+), was prepared in accordance with the general

nmet hod of exanple 15 step Ipapfisiep 3 from

5- br ono- 8- chl or o-

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

Z N

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-
[1,7]naphthyridine ( Example I), 3-pyridineboronic acid and 2-chloro-4-aminopyridine.

Example 42
[5-(3-Methoxy-phenyl)-2-methyl-[1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-yl)-amine



[1,7] napht hyridi ne (Exanple H), 5-pyrim di neboronic
acid and 4-am no-2-nethylthiazole (Exanple F). Exanple
w3208t hyl - 5- pyridi n-3-yl -[1, 7] napht hyri di n-BepyEP2006/066709
met hyl -t hi azol - 2-yl ) -am ne Thg3§jtle conmpound, Ms: me
= 334.2 (M+H+), was prepared in accordance with the
general nethod of exanple 15 step 1 and step 3 from
8- chl oro-5-i/odo-2-net hyl - [I|, 7] napht hyri di ne (Exanpl e
1), 3- perdl eboronic acid and
2-am no hyl t hi azol e. Exanpl e 39
(5- Fl uorjo-pyridin-2-yl)-(2-methyl-5-pyridin-3-yl-[1,7]
nag w‘vrTNin-8 yl)-am ne The title conpound, MS: nmfe =
B ), was prepared in accordance with the
gener al nethod of exanple 15 step 1 and step 3 from
o~5-1 0do-2-net hyl - [1, 7] napht hyri di ne (Exanpl e
di nebor oni ¢ aci d and
@ﬁoropyridine Exanple 40
2 Met hyl - 5-p r|d|n 3-yl -1, 7] naphthyri di n- 8- ylg
hgxtltw #orapeindg M§: /g i ﬂ(Mt ) wagpieparign dn aqeBy anpfewﬁh the

ée rof n(éi'ﬂi‘d‘&" %ﬁ ex% 1ePI5& rlegldl s@eﬁﬁ@&@%@rd’-‘@h@dd B8nethyl-

neral et hod exa and step 3 from
dnpphtbysding dﬁmmm@&) Irneﬂl!qupljlw&wwﬁ peifl pad CReainptie
hkﬂl nRYy5idi neboroni c acid and
-arm no-2-nmet hyl t hi azol e (Exanple F) . Exanple 4 1
(2 Chl oro-pyri din-4-yl)-(2-methyl -5-pyridin-3-yl-[1,7]
napht hyri di n- 8-yl ) - am ne Thgm'é;4@3conpound VB e =
348. 2/ 350. 2 (M+H+), was prepar é I n accordance with
tAhdlethyl-thiazol-2-yl)-[2- methyl 5-(3-trifluoromethyl-phenyl)-[1,7]naphthyridin-8-yl]-

amine

The title compound, MS: m/e = 401.2 (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-(trifluoromethyl)phenylboronic acid and 2-amino-4-
methylthiazole.

Example 44
(2-Methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine
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general nethod of exanple 15 step 1 and step 3 from
8-chl oro-5-i0do-2-nethyl- [I,7] naphthyridine (Exanple

wWo 20078393y2 | di neboroni c acid and PCT/EP2006/066709

2-chl oro- 4-am nopyridi ne. Exanple 42
[5-(3-thhoxy-pheny|)-2-nethy|-%I,7]naphthyridin-8-y|]
-(4-methyl -thiazol -2-yl)-am neThe title conpound, NS:
me = 363, 2/(MH+), was prepared in accordance with

t he gener r'gethod of exanple 15 step 1 and step 3
from 8-¢ -5-i10do-2-nethyl- [I, 7] napht hyri di ne

(Exanple 1), 3 nethoxyphenylboronlc acid and

2- N net hyl t hi azol e. Exanple 43

(41Met thlazoI-Z-yI)-[Z-nethyI-5-(3-trif|uoronethyl
- phenyl I 7]naphthyridin-8-y|]- am ne The title

conpou NB n e 401. 2 (MtH+), was prepared in
accordancke with the general nethod of exanple 15 step
1 and "stel 3 from 8-chl oro-5-i odo- 2- net hyl -

naphthyrldlne (Exa
%h% tirg e EIte My Y pRrety %Mﬂ% Je WAL PIgP A iDaceridageywith the

M'rﬁéﬁhcﬂ?—@ﬂ e&amgléaﬁmt 14'(ﬂld step 3 from 8-chloro-5-iodo-2- methyl—
- Met hyl - 5- pyri m di n- 5- ] napht hyri di n- 8-y

]P??Ph bﬁl(é%{ EW"W*W&?TPWHE“?‘%OFP@C agirpad ﬁoﬁmlwsl) %etélylthlazole
ZF)(MrH+) , was prepared in accordance with the
general nethod of exanple 15 step 1 and step 3 from
8-chl oro-5-io0do-2-nethyl- [I, 7] naphthyridine (Exanple
), 5-pyrimdineboronic acngmﬁﬁm§45
4- am no- 2- net hyl t hi azol e (Exanpl e F)
[5-(6-Chloro-pyridin-3-yl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-

amine

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

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

amine
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Exanpl e 45
[5-(6-Chloro-pyridin-3-yl)-2-nmethyl-[|, 7] napht hyri di n-

wW@2007039522 net hyl -t hi azol -4-yl)- am ne The ti t|BCT/EP2006/066709

conpound, MS: nfe = 368.0 (N%F?% was prepared in
accordance with the general od of exanple 15 step
1 and step 3 from 8-chl oro-5-i odo- 2- net hyl -

[1,7] napht hyri di ne (Exanple 1),

2-chl oro- 3-pyri di neboronic acid and 4-ani no- 2-

nmet hyl t gle (Exanple F) . Exanple 46

[ 5-( | oro-pyridin-3-yl)-2-nmethyl-[1, 7] napht hyri di n-
8- 4>Ret hyl -t hi azol -2-yl)- am neThe title

co d_JM: me = 368.1 (MH +), was prepared in
accordance with the general nethod of exanple 15 step
1 and 3 from 8-chl oro-5-i odo- 2- net hyl

2- chl org~Y- pyri di neboroni ¢ aci d and 2- ani no- 4-

nmet hyl t b azol e. Exanpl e 47

[5-(3, 5- b nethyl-isoxazol-4-y|)-2-nethy|-[|,7]naphthyr
Tbe titl8eqrhpoy(mt, Mai hyE —t3GSdz(M+EI ), Wy pi@pauee inl hreotdahbcewith the

BRI el Gl oD 3508 Pt ol Faof B 2 By

L1, amndplsthepdi8e fEanpﬂeth 0]n10f(55+p3'l:ﬁd1n%bnninlrwzic-1d and 2-amino-4-
| .71 napht hyri di ne (Exanple I),
%?guhpﬁ%gﬁyl-isoxazole-4-boronic acid and 2-ani no- 4-

Example 47
[5-(3,5-Dimethyl-isoxazol-4-yl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(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-yl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(4-methyl-thiazol-

2-yl)-amine
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met hyl t hi azol e. Exanpl e 48
[5-(2,5-Di net hyl -2H pyrazol -3-yl)-2-nethyl -[1, 7] naphth

wWQ 2oodiosss82 yl | - (4- net hyl -t hi azol - 2 yl ) - am neTheC1/EP1086/066709

conpound, MS: mfe = 351.3 (N% was prepared in
accordance with the general od of exanple 15 step
1 and step 3 from 8-chl oro-5- |odo 2- et hyl -

[1,7] napht hyri di ne (Exanple 1),

I,3-dinetHyR | H pyrazol e-5-boronic acid (Exanple J)

and 2-ag; 4- et hyl t hi azol e. Exanpl e 49

5-[ 2- Metlhyl - 8- (4-net hyl -t hi azo

1- mrRo) -[ |, 7] napht hyri di n-5-yl] -pyridi ne- 2-
callboglit il e The title conpound, Ms: mle = 359.1 (MH

+), S Jprepared in accordance with the general nethod
of exa e _15 step 1 and step 3 from

8- chl ofo-B~i odo- 2- met hyl - [, 7] napht hyri di ne (Exanpl e
), vahopyri di ne- 5- boroni ¢ acid pinacol ester and
2- am no-4-nethyl thi azol e. Exanple 50

[l“ﬁc {136 Mah pauneis MS: ety =33 S H 2, s pibarlell i/ ddraphinbywithl the

S s Mﬁm e Ll Ao R SREE s oda, methyl

ppxc]@apllﬂﬁgledmfe ¥ Bxdnitfte DENBId ethiBL N yofzoRXBIBPIid &eid T B@mple J) and
and ste 3, from 8-chl or o-5-1 odo- 2- net hyl -
%ﬁmﬁ?ﬁp‘ﬁ fylthigrdle (Exanple 1),

(3-net hyl sul f onyl phenyl ) boroni ¢ acid and 2-ani no- 4-
Example 49
5-[2-Methyl-8-(4-methyl-thiazol-2-ylamino)-[1,7]naphthyridin-5-yl]-pyridine-2-

carbonitrile

The title compound, MS: m/e = 359.1 (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 ), 2-cyanopyridine-5-boronic acid pinacol ester and 2-

amino-4-methylthiazole.

Example 50
[5-(3-Methanesulfonyl-phenyl)-2-methyl-[1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-

yl)-amine



met hyl t hi azol e. Exanmple 5 1

(2-Methyl -5-pyrimdin-5-yl-[I|, 7] naphthyridin-8-yl)-(4-
woredoipbosthi azol - 2-yl ) -ami ne The titl e conpoundpCVEP2008/666709

= 335.2 (MtH +), was prepared {@ accordance with the

general nethod of exanple 15 step 1 and step 3 from

8-chl oro-5-ipdo-2-nethyl- [I,7] napht hyridi ne (Exanple

1), 5- pyr|n1d|neboron|c acid and

2-ani no-4 wﬁ hyl t hi azol e. Exanpl e 52

(2-Meth Plsspyrldln 4-yl -1, 7] napht hyridin-8-yl)-(4-nme

thyI-thlazoI 2-yl)-am neThe title conpound, M5: me =
4 Ms Vil +), was prepared in accordance with the

1), [
2-anmn mey hyl t hi azol e. Exanpl e 53
[ 2- Met Ny ”(4 met hyl - pyridin-3-yl)-[1, 7] napht hyri di n-
8 yI] (4- qﬁthyl-thlazol 2-yl)- amne The title

mpound, M5! nfe = 348.1 (MrH +), was prepared in
Eb@t;ﬂ@l@nmbowdc M he getdrid Mgt pies piepaird ibiesondaneg wish the

EE N o;’fr %%8@581(5%@301%&1%130990% $TBRIBYI-5-i0do-2- methyl-
hl‘ytﬁpﬂydmd [ hewgldgr @nm@thabulﬂomezyla\mrﬁéw&md and 2-amino-4-

s FeifyhibbRzol e. Exanpl e 54 .
F%}?%-aPuoro pyridin-3-yl)-2-nmethyl-[I,7] napht hyri di n-
8-yl ]-(4-nmethyl-thiazol-2-yl)-
Example 51
(2-Methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine

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-chloro-5-iodo-2-methyl-
[1,7]naphthyridine ( Example I), 5-pyrimidineboronic acid and 2-amino-4-methylthiazole.

Example 52
15 (2-Methyl-5-pyridin-4-yl-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine
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am neThe title conpound, Ms: nmfe = 352.1 (M+tH +), was
prepared in accordance with the general nethod of

wezampbs115 step 1 and step 3 from PCT/EP2006/066709

8- chl or o- 5-i odo- 2- net hyl - [I,jl@gphthyridine (Exanpl e
), 2-fluoropyridine-5-boronic acid and 2-am no- 4-

nmet hyl t hi azol e. Exanpl e 55

[ 5-(6- Met hoxy-pyridin-3-yl)-2-methyl-[1, 7] napht hyridin
-8-yl - (4NmY hyl -t hi azol -2-yl)- amne The title
conmpoung, - me = 364.1 (MtH +), was prepared in
accordance with the general nethod of exanple 15 step
R 3 from 8-chl oro-5-i odo- 2- net hyl -

p hyri di ne (Exanple 1),

2- methoXypyri di ne-5-boronic acid and 2-am no- 4-

nmet hyl tdhazol e. Exanpl e 56
thoxy-pyridin-3-yl)-2-nethyl-[I, 7] napht hyridin
-met hyl -t hi azol -2-yl)- am neThe title
conpound, Ms: nmle = 364.1 (MtH +), was prepared in

3be tledlermpowid, M$: e geiddridMnBhhvds plepacdimhesondinsg wish the

- r - - - - .
%efn’%%q rqg%lﬁﬁo;fr %{%@?g&éé@g&p&fﬁt@?gﬁo% TBLIBY-5-i0do-2 methyl
BL et platkyriding yEvadipdeh ot-omiidingkdrdnisiandool 2eznimo-antipdthiazole.
am no- 4- net hyl t hi azol e. Exanpl e 57
[ 2- Met hyl -5-(3-met hyl -pyridin-2-yl)-[I, 7] napht hyri di n-
8-yl ]-(4-nethyl-thiazol - 2- yiigample 53
[2-Methyl-5-(4-methyl-pyridin-3-yl)-[1,7]naphthyridin-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-
[1,7]naphthyridine ( Example 1), 4-methylpyridine-3-boronic acid and 2-amino-4-
methylthiazole.

Example 54
[5-(6-Fluoro-pyridin-3-yl)-2-methyl-[1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-yl)-

amine
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am ne The title conpound, MS: me = 348.2 (MtH +), was
prepared in accordance with the general nethod of

wezampbs115 step 1 and step 3 from PCT/EP2006/066709

8- chl or o- 5-i odo- 2- net hyl - [I,jlpgphthyridine (Exanpl e
), 3-nethyl pyridine-2-boronic acid and 2-am no- 4-

nmet hyl t hi azol e. Exanpl e 58

(2-Met hyl -5-pyri mdi n-5-yl -[1, 7] napht hyri di n-8-yl)-(4-
trifluorolfeNyyl - thiazol -2-yl)- amineThe title
conmpoung, - me = 389.2 (MrHt+), was prepared in
accordance with the general nethod of exanple 15 step
o R 3 from 8-chl oro-5-i odo- 2- net hyl -

p hyridi ne (Exanple 1), 5-pyrim di neboronic
2-am no-4- (trifluoronethyl)thiazole. Exanple

(4-Ch|6?o thi azol -2-yl)-(2-nmethyl -5-pyrimdin-5-yl-[1,

Ni di n-8-yl)-anmine The title conpound, MS: me

= 354. 9(MtH+), was prepared in accordance with the
general nethod of exanple 15 step 1 and step 3 from
Bhetitlocam pou ol MR e t3sR-1 (M+H])naphpilepaied imaccOEaangivich the

iyl RO TGP, Dl S homy cspipde-gnetnyt-
[ 57105pRhyiadiae phivantilnk 32-flhdrapyriginkya-brion ] acaipdutdHy ain itiond-
8- vl -&ﬁ-nethyl-thiazoI-2-yI)-

meﬁlylth zole.

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

amine

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-
[1,7]naphthyridine ( Example I), 2-methoxypyridine-5-boronic acid and 2-amino-4-
methylthiazole.

Example 56
[5-(5-Methoxy-pyridin-3-yl)-2-methyl-[1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-yl)-

amine
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am neThe title conmpound, M5: nmle = 352.2 (MrHt+), was
prepared in accordance with the general nethod of

wezampbs115 step 1 and step 3 from PCT/EP2006/066709

8-chl oro-5-iodo-2-methyl - [I, 7}papht hyridine (Exanple
), 3-fluoro-5- pyrldlneboronlc acid and 2-am no- 4-

nmet hyl t hi azol e. Exanple 6 1

[ 2- Met hyl -5-A6- et hyl -pyridin-3-yl)-[I, 7] napht hyri di n-
8-yl 1-(4-NeNpyl -thiazol-2-yl)- anmine The title
conpoung . me = 348.2 (MrH+), was prepared in
accordance with the general nethod of exanple 15 step
K 3 from 8-chl oro-5-i odo- 2- net hyl -

hyridine (Exanmple 1),

nethyl fazol e. Exanple 62

(2-Methyl Hpyrim di n-4-yl)-(2-nethyl-5-pyrimdin-5-yl-[
Hyrldln 8-yl )-am neThe title conpound, Ms:
me = 330.1 (MrH +), was prepared in accordance wth

ifh@t@@mmu%m /o Adri-H D5 was pispared irjacspedange with the
&P&l%léfﬂ%cp&f%xém RAG: s?e neidfdep 3 frol S‘QMBIJ‘X b fl-BEnethyl-

-pyrim |neboro ic acid 4- am no- 2-
Y]ﬁyplpyquiﬁlq { ﬁ@zm@(@r@n@t@yﬁ pyrldlneboromc acid pinacol ester and 2-

%nﬁhh kﬂkﬁ 4-yl)-(2-methyl -5-pyrimdin-5-yl-[1,
napht yr| 8-yl)-am ne The title conmpound, ME: m e

349. 2 (N%H +) was prepared in accordance with the
Example 57

[2-Methyl-5-(3-methyl-pyridin-2-yl)-[1,7]naphthyridin-8-yl]-(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 1 and step 3 from 8-chloro-5-iodo-2-methyl-
[1,7]naphthyridine ( Example 1), 3-methylpyridine-2-boronic acid and 2-amino-4-
methylthiazole.

Example 58
(2-Methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-(4-trifluoromethyl-thiazol-2-yl)-

amine
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general nethod of exanple 15 step 1 and step 3 from
8-chl oro-5-i0do-2-nethyl- [I,7] naphthyridine (Exanple

wo 20078393y2 | m di neboroni c acid and PCT/EP2006/066709

4-am no-2-chl oropyridi ne. Exanple 64
[5-(2, 5-D net hyl - 2H pyr azol - 3-y )-2-nethy|-[|,7]naphth
yridin-8-yl]-£2-nmethyl-thiazol- 4-yl)-anmineThe title
compound, y me = 351.2 (MrtH+), was prepared in
accor dance fh the general nethod of exanple 15 step
1 and ste from 8-chl or o- 5-i odo- 2- net hyl -
ridine (Exanple I),
I, 3- -1 H pyrazol e-5-boroni c acid (Exanple J)
a MTRo- 2- net hyl t hi azol e (Exanple F) . Exanpl e 65
(2dMetlayLj 5- pyri mi di n-2-yl -1, 7] napht hyri di n-8-yl)-(2-
nmet hyl - Thi azol -4-yl)-am ne The title conpound, Ms. nfe
= . M-H+) , was prepared in accordance with the
gener thod of exanple 15 step 1 and step 3 from
8- chld*bwﬁ nethyl [ I, 7] napht hyri di ne- 5- boroni ¢ aci d
nple L) ronnpyr|n1d|ne and 4-am no- 2-
¢ HS}? ?qﬂlﬁ%‘lﬂde N{%ﬂggﬁm IQ)(M"'IEX)aﬁ’ﬁ? preggred in accordance with the

I
ey D P L

Uoﬁﬁa%tayﬂme (fryagrple @458192“1@ reborowjg acid apg gragpinpre-

?@ﬂggﬂﬁ@ggﬁﬁmkﬁokhe general nethod of exanple 15 step
and step 3 from 8-chl oro- 2- net hyl -

[1, 7] napht hyri di ne-5-boronic acid (Exanple L),
3-bronn-2-nethy|pyridine angkaftipAdsgno-

(4-Chloro-thiazol-2-yl)-(2-methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-amine
Cl

D
N

7N

a4
7
NN
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-methyl-

[1,7]naphthyridine ( Example I), 5-pyrimidineboronic acid and 2-amino-4-chlorothiazole

(Example K).

Example 60
[5-(5-Fluoro-pyridin-3-yl)-2-methyl-[1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-yl)-

amine
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2-met hyl t hi azol e (Exanple F) . Exanple 67
(I -Methyl -1 H pyrazol -3-yl)-(2-nmethyl -5-pyrimdin-5-yl -

w@ ko7hspht hyri di n-8-yl)-am ne The title conpoP@EPBG6/066709

me = 318.2 (MtH+), was prepar%g in accordance with
t he general nethod of exanple step 1 and step 3
from 8-chl or o- 5-i odo- 2- net hyl - , 7] napht hyri di ne
(Exanpl e I) 5- pyrinidineboronlc acid and

| - met hyl F# yrazol - 3- ylam ne. Exanple 68

[ 5-(3- FNH&?Q phenyl)-2-nmethyl -[1, 7] napht hyri di n- 8-yl ] -
( thyl -1 H pyrazol -3-yl)- am neThe title conpound,
=N334.2 (M+H+), was prepared in accordance
eneral nethod of exanple 15 step 1 and step
3 fr -chl oro-5-io0do-2-nmethyl- [I, 7] napht hyri di ne

( Exanmp ), 3-fluorophenyl boronic acid and

H pyrazol - 3- ylam ne. Exanple 69
ro-pyridin-3-yl)-2- nethyl [1, 7] napht hyri di n-

-(I-nmeth I-IF#pyrazoI am ne The title ,
Ebm;ﬂwmnpw M nfe33522 wﬁm) wagnpreppice gma@@rdance with the
%&QPJI dancsd éNémeHéel 5%%% Ald I&f i‘ﬁgmoé cl%ﬂﬂ? li8dol 5 rRdtBR-

step I'or o- 5-1"odo- 2-
[1, 7]71]aplatbm1¢l~,19f: [ Biarwlq Qx%rﬂpp@ ﬁpyrldlneboromc a01d and 2-amino-4-

BrefH el ridine-5-boronic acid and
1Fn€%ﬁf?@¥prrazol-

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

»

N S
)
NP
7]
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-
[1,7]naphthyridine ( Example I), 2-methylpyridine-5-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
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3-ylam ne. Exanple 70
[ 2- Met hyl -5- (6-net hyl -pyridin-2-yl)-[I, 7] napht hyri di n-

wW@2007039522 net hyl -t hi azol -4-yl)- am neThe tit| ePCT/EP2006/066709

conpound, Ms: nmfe = 348.2 (MtHyy, was prepared in
accordance with the general nmethod of exanple 15 step
1 and step 3 from 8-chl oro- 2- net hyl -

[1,7] napht hyri di ne-5-boronic acid (Exanple L),

2- br ono- 6NfrEEYNYI pyri di ne and 4-am no- 2-nethylthiazole
(Exanpl e J Exanple 7 1

(4- Met h) - thi azol - 2-yl)-(2-nmet hyl -5-thi azol -2-yl-[|, 7]
{di n-8-yl)-am ne The title conpound, M5: me =
34Q. O [ M+i/H), was prepared in accordance with the

thod of exanple 15 step 1 and step 3 from
8-chlorqg-2-nethyl- [I,7]naphthyridi ne-5-boronic acid
(Exanpf@ M), 2-bronothi azol e and 2-ani no- 4-

met hyINQi Rzol e. Exanple 72

[ 2- Met hyl -5-(3-nmet hyl -3Hi m dazol -4-yl)-[|, 7] napht hyri
Thétifle ¥drhpdrdYBISIV /e EMB338Z2QIM-LH )y Wwhs piebied veadcbtda@ice with the

co und, - me = 337.3 (MrH+ repared Ln
S e G b e o o ek hsamar DR RSt s hagrig-
L1, Andplsth@Rdide { i e DN -@5ematingidiytic acid and 4-amino-2-

| ,.7] napht hyri di ne-5-boronic acid (Exanple L),
Eleﬂ}%%gl’l“dl%t hyl -1 H-i mi dazol e and 2-

am no- 4- et hyl t hi azol e.

Example 63
(2-Chloro-pyridin-4-yl)-(2-methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-amine
Gl

Jé“
[
N x
SN
N
7
NN

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-
[1,7]naphthyridine ( Example I), 5-pyrimidineboronic acid and 4-amino-2-chloropyridine.

Example 64
[5-(2,5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(2-methyl-thiazol-

4-yl)-amine
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Exanple 73 [|-Methyl - S-CS- net hyl - SHi m dazol -
y~-t1 Jl napht hyridi n-S-yy-d -net hyl -t hi azolyl)- am ne

wab@7oseshe compound, Ms: me = 337.3 (MrH+), WBST/EP2006/066709

prepared in accordance with the general method of
exanple 15 step 1 and step 3 from 8-chl or o- 2- net hyl -
[1, 7] napht hyri di ne-5-boronic acid (Exanple L),

5- brono- | - hyl -1 Hi m dazol e and 4-
am no- 2- ngthyl t hi azol e (Exanple F). Exanple 74
[ 2- Met hy}~ 3-nethyl -[1,2,4]thiadiazol-5-yl)-[I, 7] nap

ht hyri dijn-8-yl]-(2-nethyl -thi azol - 4-yl)-am neThe

N ound, Ms: me = 355.2 (M-H+), was prepared
in|ac nce with the general nethod of exanple 15
step”™l gdnd step 3 from 8-chl or o- 2- net hyl -
thyrldlne 5-boronic acid (Exanple L),
-3rnEthyI [1,2,4]thiadiazol e (Exanpl eM and
4-anin -N—wethylthiazole (Exanple F) . Exanple 75
[2-Methyl -5-(2-methyl -pyrimdin-5-yl)-[I, 7] naphthyrid
Th8tiM¢ torh goutet, MS: ni/bi=a350(2- (Myﬁjy wasihiepartién hdcbld®nce with the

S e G b e ot 2 ek hsamar DR RSt s hagiig-

i, ’Zi]liid I&hZﬁdlﬁe f EXeim e Dhl 8damethietMydyrazole-5-boronic acid ( Example J) and

|, di -bor ic acid (Exanple L),
Lot %9?4%% ‘and 4-
Example 65
(2-Methyl-5-pyrimidin-2-yl-[1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine
v
IS
Sy
NP
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-2-methyl-
[1,7]naphthyridine-5-boronic acid ( Example L), 2-bromopyrimidine and 4-amino-2-
methylthiazole ( Example F).

Example 66
[2-Methyl-5-(2-methyl-pyridin-3-yl)-[1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-

amine
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am no- 2-net hyl t hi azol e (Exanple F). Exanple 76
(2- Met hyl -5-pyrazin-2-yl-[1, 7] napht hyridin-8-yl)-(2-ne

w0 boo7/084518Z0! - 4-yl ) -am neThe title conmpound, MIT/RPB®06/066709

335.4 (M+H+), was prepared in_g;pordance with the
general nethod of exanple 15 step 1 and step 3 from
8-chloro-2-nethyl- [I, 7] napht hyri di ne-5-boronic acid
(Exanmpl e L),/ 2-i odopyrazi ne and 4-am no- 2-

met hyl t hi @Zoke (Exanple F) . Exanple 77

[ 5- (5-F -pyridin-3-yl)-2-nmethyl-[I|, 7] napht hyri di n-
8-yl -met hyl -t hi azol -4-yl)- am ne The title

c OYNMS: mfe = 352.2 (MtH+), was prepared in
acaor with the general nethod of exanple 15 step

[, ridine (Exanple |),

3-fl uofroplri di ne-5-boronic acid and 4-am no- 2-

nmet hyl thrdzol e (Exanple F) . Exanple 78

2-Methyl -5-pyridin-3-yl-[1 7] naphthyridin-8-yl)-(4-tr
The tide %P?fwdzl My av6 F-%LS)A (Mhl]ﬁi In@EhRiepped ¢ aREsBaR Vit the

Mier @t iro B&Gxadmp M stap, 1 MaSstd) BROMEH chIBrASGREAANCe
with the general of exa

et ho nple 15 step 1 and step )
Bl-flngpht8yiddingmobaonisdelds gty -1 3 promdrapmethylpyédipgand 4-amino-
QE%@HFHﬁaimaﬂﬁaﬂ leii neboronic acid and 2-am no- 4-
(trifluoromethyl)thiazole. Exanple 79
Example 67

(1-Methyl-1H-pyrazol-3-yl)-(2-methyl-5-pyrimidin-5-yl-[1,7]naphthyridin-8-yl)-amine

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-iodo-2-methyl-
[1,7]naphthyridine ( Example I), 5-pyrimidineboronic acid and 1-methyl- 1H-pyrazol-3-

ylamine.

Example 68
[5-(3-Fluoro-phenyl)-2-methyl-[1,7]naphthyridin-8-yl]-(1-methyl- 1H-pyrazol-3-yl)-

amine
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(4-Di fluoronet hyl -thiazol -2-yl)-(2-nethyl -5-pyridin-3-
yl-[1, 7] napht hyri din-8-yl)-am ne The title conpound,

woBo7mbs1= 370.0 (MtH +), was prepared i n accoPCBEERB®06/066709

with the general nethod of exapple 15 step 1 and step
3 from 8-chl oro-5-iodo-2-nethyl- [I, 7] naphthyridi ne
(Exanple 1), 3-pyridineboronic acid and 4-am no- 2-
(difluorongﬁhyl)thiazole (Exanmpl e N) . Exanple 80
(4-N®thyINt yazol - 2-yl)-[2-met hyl -5-(5-trifluoronethyl
-pyridi )-[Il, 7] napht hyridin- 8-yl] -am neThe
title cqnpound, MS: me = 402.3 (MtH +), was prepared
i MNyacsordgnce with the general method of exanple 15

3-bromp=S- (trifluoronethyl)pyrid ne and
2-anmn net hyl t hi azol e. Exanple 8 1
(4- -t hi azol -2-yl)-[2-met hyl -5-(6-trifluoronethyl
-pyrazin-2-yl)-[1, 7] napht hyridin- 8-yl] -am ne The
_ifﬁ@ fide @Qmp@lmﬁ 1\&&/81/] e P42 (ia}elﬁ pRa-prepyred Waaccprdapee with the
g&leﬁﬁ %&E&l&’&{‘&ﬁexﬁ\ﬂngfé 1t5fb?epgﬁ£1ﬁrs@érp FRLROH A6 £X35R-8-rdethyl-

tep 1 and _steg’i from 8-chl oro-2-net hy| -

[1.7Tnppltpbititipe [ Giarelsl) byilapiopheaeyleoro Eeaaigl aad Iy methyl- 1H-pyrazol-3-
%mhg@@-G-trifluoronethyl-pyrazine (Exanple O and

-am no- 4- et hyl t hi azol e. Synthesis of Internediates

Example 69
[5-(5-Fluoro-pyridin-3-yl)-2-methyl-[1,7]naphthyridin-8-yl]-(1-methyl- 1H-pyrazol-3-yl)-
amine

/
N-N
L
N
Ne
NP
7]
F 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-
[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-yl)-[1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-

amine
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Exanple A 8-Chloro-[1, 7] napht hyri di neThe title
conpound can be prepared in accordance with the

w@e@passtt on described in WD 2002/ 044189. ExanptBER006/066709

(5-Brono-[ 1, 7] napht hyri di n- 8- yha di - carbam c acid

tert-butyl ester Step 1:

5- Brono-r U napht hyri di n-8-yl am ne The title conpound,
Ms: nmle = 226.1 (M+H+), can be prepared in accordance

with Iitefaiure Journal of Het erocyclic Chem stry

(1978), Nké§5 , 731-6. Step 2:

(5 QVO -riJl napht hyridin-8-yl)-di-carbamc acid

N ester 5-Brono-[I|, 7] napht hyridin-8-yl am ne
.4 mol ), di-tert.-butyldicarbonate (6.1 g,

) and 4- (L, Lf-dinmethylamno)pyridine (80 ny,

0. 67 N.), were dissolved in 100 m dichl or omet hane

and reffl uxed for 2 hrs. The reaction m xture was

cool ed xtracted with sat. NaHCC'3-sol uti on and

ethgl acet at e, The orqggl ext;act was dried with
{baifitaranpeunde MY Ve ardd M dvapses Bicagred iheccerdagee with the

rféﬁél@ﬁetmomaﬂn jeeld skyp Mlﬁisd?%ﬁjlfr@ﬁm ebAPmARyIsi | i ca
gh@n(he t ane hyl acetate

0:10 - adlent
AR Y E¢ng énliﬂfeﬁ]& agidld Fewtale hbd-Bome- éﬁhylwlcilae and 4-amino-

4 h QthidR I aNple 426.1 (MrH +) . Exanple C
2- Bro%n 5- fﬁioro pf?fdlne 2- Ami no- 5-f | uor opyri di ne

(6.5 g, 58 nmmol) was added in portions to cool (0-5
0C) Example 71

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

B

S

N

TSN
| NG
SN
\—/
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-
[1,7]naphthyridine-5-boronic acid ( Example L), 2-bromothiazole and 2-amino-4-
methylthiazole.

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

yl)-amine
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hydrobrom c acid 48 % (28.8 ml, 296 mmol ). Brom ne
(8.9 m, 174 mmol) and a solution of sodium NaNO ( 10

wW@200145sm0l ) in 20 M water were added drop WGEEP1006/066709

0-5 OC(N2-evolution!). The rea qjon m xture was
stirred for | hr and quenched with cone. NaOH (32 %
(50.5 M, 0.55 nol). The reaction mxture was stirred
at roomtenperature for 20 m nutes and extracted then
three tings\wi th di ethyl ether. The conbi ned organic
extract § e washed with brine, dried with sodi um
sulfﬁte filtered and evaporated only at 30 0OC and 500
ofmtile!) . The crude product was purified by
mat ogr aphy on silica gel
(di cnl orfonet hane/ pent ane 0: 100 -> 50:50 gradient). The
desire onpound was obtained as a |light yellow solid

(6.7 g,N_%% Exanpl e D [5- (4, 4,5, 5- Tetr amet hyl - [
1,3, 2]
-2 L,
glé?gﬁ?g(gr?ﬁ%ﬂlt Ete)én/ér 3(7ﬂ7'3gwﬂlﬂy>f !} ﬁreﬁaﬁéh b SlcoFRARLPARItE the

pere} 3 aptih odyef ediamp@- hp| sjepdli angat rematFljoreePtmdashyly |

R e M RE
Wﬁﬁk&4n®ﬁhﬂﬂn$@h3nylph03|ph|ne)pallad|un(ll) chl ori de
(1.94 g, 2.8 mmol ) and potassium acetate (13.5 g, 138

mol ) were added and the m xture stirred at 85 0OC for
16 hrs. The reaction nixtudémmﬁke&aporated suspended

nléh (:3%?3,9@%1@‘5 ?%zgyél 1) E ]ﬂ yﬁ)ﬁth%ﬁ?] ep tme‘chyl thiazol-4-

ﬁbgﬁnne 50: 50 gradient). The desi red conpound was
obtained as a yellow solid (17. Ig, 79%, M5 me =
472. 4 (M+Il:l|/-l<§ . Exanple E

IS
N

o7 N

N

N
Z "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-
[1,7]naphthyridine-5-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-yl)-[1,7]naphthyridin-8-yl]-(2-methyl-thiazol-

4-yl)-amine



10

15

8-Chl oro-2-nethyl-[1, 7] napht hyri di ne Step 1:
2-Methyl -7H-ri, 71lnapht hyri di n- 8-oneThe title

weoomposssdy, MS: nmfe = 161.3 (MtHt), can be pr epPCEEP1006/066709

accordance with literature Chepj cal &Pharmaceutica

Bul entin (1985), 33(2), 626-33 from 5-brono- 2-

nmet hyl pyri di ne. Step 2:

8- Chl oro- 2- et hyl -ri Jl napht hyri di ne Asuspensi on of

2- Met hyl - FAFYI , 7] napht hyri di n- 8-one (820ng, 5.12mmmol)
and phog us oxychloride (7m, 76.8mvol) was stirred

at 900C for 4 hours. The reaction m xture was
e d to dryness, poured on ice and set al kaline
wi tlh us anmmoni a. Ared solution resulted. The

aqueous 1 ayer was extracted w th di chl oronet hane
“res). The conbi ned organic |ayers were washed
W th 5§Lp , dried over Na SO and concentrated in
vacuo. resi due was purified by flash

chromat ography on silica gel (ethyl acetate/heptane

Phd 80 ce?mg&nﬂ)m adeerssp.2 (MeHteshs @fé @@mmdrdm& with the

obt ai ne e _solid (810 Vi-H
ogerl B o e kol ke 1 P B P oN 2 ety
pmmapmﬁm@ﬁebeb@bﬁﬁ@bﬁd&mp@ @9) rsdm&ﬁal?éﬁmgt[q 2I A théadlazole
par I on. descri anpl e
6a%?ﬁgﬁ%% %rlflﬁﬁlli‘P’]é %l Emmp €2F1)

2- chloro [1,7] napht hyridi n-8-yl ester

Example 75
[2-Methyl-5-(2-methyl-pyrimidin-5-yl)-[1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-
amine

v

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

Example 76
(2-Methyl-5-pyrazin-2-yl-[1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine
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Step 1: |-Oxy-7Hri, 71lnapht hyri di n-8-oneTo a m xture
of 7H[I, 7] naphthyridin-8-one (2.3 g, 16 nmol) (the

w@e@passtt on of 7H [|, 7] napht hyri di n- 8- one i SPCT/EP2006/066709

described in Chem Pharm Bull 1985, 33 (2), 626) in
100 m chl orof orm was added 3- C%Ioroperbenzoic acid
(4.3 g, 70 % 17 mol ). After stirring for 70 h at
roomtenperature and the m xture was di ssolved by the
addi ti on ¢f wet hanol . Am nopropyl -nodified silica ge
was add the m xture was concentrated to dryness.
The resijdue was transferred to a am nopropyl -nodified

Sl N colum. Elution with

di t hane/ met hanol gave the title conmpound (2.4
g, as a yellow solid, MSme (% = 163 (MH +,
100) 2: 2-Chloro-ri, 71lnaphthyridin-8-0 | To a

of |-oxy-7H[1, 7] napht hyridin-8-one (1.1 g,
Nin 45 Ml "dry N, hUlnethyIfornan1de was added

drogmnse oxah% chloride (0.7 , 9.0 mpl) at 0 0

Ane dile eQiRprHEY M%a&w&%ﬁ‘l(ﬂ\ﬁ*@rﬁ ReUPEPHEd Impqeaiiagce wﬂh the

%%fefﬁlfnibﬂﬁ&i)@ﬁ x@MPRY Btstpel Akt 3 fro@B-EMbro30-mdtRyl-
t hanol was added to E uench excess oxal yl chl ori de,

B dneplthigidipgndebaggaic Exarrple &b 2ripd 9%%“6 HEABERQtde

ﬁ@&nmﬁg&§§@gy /o p.met hanol and treated with
am nopr opyl - ified silica gel. After evaporation of

t he sol vent the resi due was transferred to a

am nopropyl - nodi fi ed silicaggglpicet um. Elution with

di chl or onet hane/ net hanol gave the title conpound (0.72

- (Shluogo-gyrigingdryhe- @ethya?l KB aphidyridan-& yilgR-mashpd-thiazol-4-yl)-
108). Step 3: Trifluoro-nethanesulfonic acid

2-chl oro-rU napht hyridin-8-yl esterTo a solution of
2-chloro-[I|,/7] naphthyridin-8-ol (0.89 g, 4.9 mmol) in

30 M pyriN 'Se was

S
N

N\ XN
NP
a
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]naphthyridine ( 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-yl)-(4-trifluoromethyl-thiazol-2-yl)-amine
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added trifluoronet hanesul foni c anhydride (1.06 m,
6.41 mol) at -10 0OC. The reaction m xture was all owed

WO 000r@8951L 0 room tenperature. After 1 h the pyPCTOEP®06/066709

was renpved by Kugelrohrdistillation. Flash

chr omat ogr aphy gave the title conpound (0.99 g, 64 %
as a light brown oil, Msme (%: 313 (M+H +, 100).
Exanpl e H b<B@rono-8-chloro-[I, 7] napht hyri dine Step 1:
5- Brono-r U napht hyri di n- 8-yl am ne The title conpound,
MS: me =N2R6.1 (MrH+), can be prepared in accordance
with ity ure Journal of Heterocyclic Chemstry
(1978), [15(5), 731-6. Step 2:

O Na (70 4g, 107.2mol) in 5m water vvas'added drop
w se ( Bvolution!) and stirred for 1 hour at OOC.
The reaction mxture was extracted with ethyl acetate

. L Ny ¢
(bargecampayd, My /6 ~gifid M-l o yaneicgagd iperegipce with the
NarePnadiito CONKRMD leAl5aekp! NanakdO3 frdMes-EfIss 9ﬁod’@§—meth?rl—
E]lo,lrlfl ed by flash chromatography on silica gel (ethy

Hnaplhpading perarglol, 3-pyr ?@réﬁﬁepﬁﬁpﬂ.2-%@0 si red

gﬁﬂﬁ@f&ﬁetﬁ\ﬁﬁhgg&@j ned as a yellow solid (1.02g, 319,
M5: me = 245.2 (MrH +) . Exanple |

8- Chl or0-5-i odo-2-net hyl -[1, 7] napht hyri di ne
Example 79

(4-Difluoromethyl-thiazol-2-yl)-(2-methyl-5-pyridin-3-yl-[ 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-
[1,7]naphthyridine ( Example 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-yl)-[1,7]naphthyridin-

8-yl]-amine



Step 1: 2-Methyl-7Hri, 71lnapht hyri di n- 8-oneThe title
conpound, M5: me = 161.3 (MtH+), can be prepared in

waemansisnze with literature Chem cal &Phar naceptT/€P1006/066709
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Bul entin (1985), 33(2), 626-_3§4f rom 5- br ono- 2-
nmet hyl pyri dine. Step 2:

5-1 odo- 2- net hyl - 7H r U napht hyri di n- 8- one

2-Methyl -7H/ |, 7] napht hyri di n-8-one (10.0 g, 62.4
nmol ) was s pended in 300m acetonitrile and

N-i odosyeCtgi mde (16.9 g, 74.9 mol) was added. The
suspensijon was stirred for 3 hours at reflux. The
r NOTTSRI Xt ure was cooled to roomtenperature and

fillterled, ) The solid was washed with acetonitrile and

r 30 mnutes at 500C and <20 nbar, to get the
doconmpound as a brown solid ( 14.3g, 80%, M

me = R87|0 fM+H +) . Step 3:

{odo- 2-net hyl -ri, 71lnapht hyri di ne

tHyl - 7H-[ |, 7] napht hyri di n- 8-one (14.2 g,

49.8 mml ) was suspended in phosphorus oxychloride (68
he titseompaynd, ¥y /e iFr408d MbTHD), weuprspared gomcordpnee with the

gééi%lin{é?hcgﬂ %‘%&glﬁgl’ﬁ% s?éib%a&‘ﬁi &G 5 ROM §-BNBRS ik 1and

vapor at e ness. e residue was taken up in

b, dinppl b piad in endeb rpdiceridr(Zsarsple arieigmaoy Swirifh ogemathab pyridine and

Qghlﬁigg_%;&ﬁ{h {hQhhle. The aqueous | ayer was washed two
tines wt I chl oronet hane. The organic | ayers were

dried over MygSO and concentrated in vacuo. The residue

was purified by flash chro y on silica ge
(et hyl acetate/ hept ane 10:3%&Bgﬁ€ :0 gradient). The

tre Methad- toiongd Syl [ Yarsetbidt B e iflvasomethybhyrazied2-sbi[il dInaphthyridin-

%i@ghﬁéZQQ, M5: mle = 305.0 (M+H +)

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-trifluoromethyl-pyrazine
(Example O) and 2-amino-4-methylthiazole.

Synthesis of Intermediates:

Example A
8-Chloro-[1,7]naphthyridine



10

15

20

25

Exanple J I, 3-Di net hyl -1 H pyrazol e-5-boroni c acid The
title conpound can be prepared in accordance with the

w@e@passtt on described in |iterature Journal OPCT/EP2006/066709

Het erocyclic Chem stry (2004),.41(6), 931-939. Exanple
K 4-Chl or o-t hi azol - 2-yl am ne2-Chl or oet hyl

S-chl ogp”-thi azol ecar bamate (400 ng, 1.66 nmol),

m chloride (2.0 g, 37.3 mmol ), Vitamn Bl12 (34
K ol ) and zinc dust (activated by 0. 1N HQ )
5.0 mol) were stirred for 16 hours at room
re in 10 mM ethanol and 10 ml water. The
reaction mxture was filtered and extracted three
fhatde GRrppowtd RN bsdatnit @l inpReerdrpanTith thg pesparagep glescribed in
dro eghopensfNa SO and concentrated in vacuo. The
desired conpound was obtained as a |light yellow solid
(56 ng, 259%. Exarrple L

gmgg RR0- 2- et hyI , 7] napht hyri di ne-5-boronic acid
8- or o- 5-i odo- 2 zl%)d , 7] napht hyri di ne (Exan'pl e
(SfB(ozn@[y]r@thhYﬁ@m 8 ltckarrlpagmsra@lﬁyﬁ%@max ésten. 9 i,

8.2 mgl) yere dissolved in 80 m THF and cool ed to
-7%OCWHN um (1. 6Min hexane) (5.1 m, 8.2
b a drop wise at -700C. The reaction

m xtyre Wwas stirred for lhour at -750C and for 1hour

exty{acted three tines with ethyl acetate. The organic
| ayers re washed with brine, dried over Na2SO and
concentriat ed i n vacuo. The residue was

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
literature Journal of Heterocyclic Chemistry (1978), 15(5), 731-6.

Step 2: (5-Bromo-[ 1.7]naphthvridin-8-vl)-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
100 ml dichloromethane and refluxed for 2 hrs. The reaction mixture was cooled and
extracted with sat. NaHCOs-solution and ethyl acetate. The organic extract was dried with
sodium 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").

Example C
2-Bromo-5-fluoro-pyridine
N
| =

Br

2-Amino-5-fluoropyridine (6.5 g, 58 mmol) was added in portions to cool (0-5 °C)
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 ml water were added drop wise at 0-5 °C



10

15

20

25

crystallized in acetonitrile to get the desired
conpound as a red solid (1.05 g, 58%, Ms: nfe = 221.3

W@ beoH039512 Exanpl e M PCT/EP2006/066709

5-Brono-3-nethyl -[ |, 2, 4]t hi adi gzol e The title conpound
can be prepared in accordance With the general nethod

B SR RO BT 0 AR R cone. oo
32Ty €306y 1, Wfi5Soryk altizongatioamiinbrre Mas stoket dtm@mbmymamre for 20
%&f&dﬁy&tﬁg&g Ehe]_lr[ﬁrete fn!le% vipe tglgpethgfsl“ ?g&ﬁj]b_lngg § e%i njc extracts

rep are I n accordance w
wetehoghed wak bmpb eirBd vgtheydinh sdinte tiftgted 2nd mvnmrated only at 30 °C
%1}1(?’ ;@d&hﬁﬁ ﬁIe(P)a{l‘ﬁg %(rwggbgodyl%ﬁ \?/gs a(r%ggﬁr%dé)y gléllsh dchromato graphy on silica
g@l(dlcb]mgmethsmépentane 0:100 -> 50:50 gradient). The desired compound was

i - no-thi azol e- 4- carboxylic
é%ﬁ%@edtagﬁ lg}p}sﬂﬁe ‘(’:@{Gg é%%@ ‘mol ) was dissolved in
160 m THF and cool ed to -150C. lithiumal um ni um
hydride (IMin THF) (23.5 m, 23.6 mpl) was added
drop wise and the m xture was stirred for 1 hour at -
150C. Water was added and the m xture was extracted

th s urated potassium D-tartratesolution in water
ee tines ethyl acetate. The organic |l ayers were
[?El’ (4?4@!5 OVEstraiveetISQ [a3cR] doRatIbaat B dl) [ h, 7 et thyritie 8-yl]-di-carbamic
ﬁl dug \Nﬁl gr urified by flash chromatography on silica
“(ré HV et at e/ hept ane 5:95 ->50:50 gradient). The
ired conppund was obtained as a light yellow solid
( gJLij(% M. me = 231.2 (M+H +)

0
)
2 S

o’B‘o

(5-Bromo-[1,7]naphthyridin-8-yl)-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(1II) 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 (ethyl acetate/heptane 5:95 -> 50:50 gradient). The desired
compound was obtained as a yellow solid (17.1g, 79%), MS: m/e = 472.4 (M+H").

Example E
8-Chloro-2-methyl-[1,7]naphthyridine
Cl

S
= s

Step 1: 2-Methvl-7H-[ 1.7]1naphthvridin-8-one
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Step 3: (4-Fornyl-thiazol-2-yl)-carbamc acid
tert-butyl ester

W@ de0mpssoxy et hyl -t hi azol - 2-yl ) - carbam ¢ aci d PCT/EP2006/066709

tert-butyl ester (1.62 g, 6.95.4mvol) was dissolved in
30 m di chl or onet hane. Mangan(?{;; oxid (3.65 g, 41.7

t r ] P .

T e M A M Bt LR SRR IO, o B Plpb e By, wit
htechtmal @heﬁzz&qb@ddzaphma@@diBﬂMnm&%d M(2h 626-33 from 5- bromo—2—
h { net hane. The sol vents were evaporated and the

E:Iberrpound was obtained as a |light yellow solid
(1.25 g, 789, M5 me = 229.2 (MrH +) . Step 4:
2- D . -carbamc acid
Sof 1.25 g (5.5 mol)
Aékuéptmmah of ml\aé.'thyl-mg{ﬂmmhh@nﬁdm 8aind (BMrig, bwayﬂmels hﬁdl

| ori de
Py et 7 A B S PR B e raction
ﬂ'ﬁﬁufﬁ wdslgveporaed 6 dryned, p(turé@ omdeanﬂeétaﬂkaﬂlﬁem afjieous ammonia.
TR I BT Ei R T .
gﬁl_te@g ree e%rﬁbingd bdgamclT[?germerb Iv&lfaﬁdad@l‘llﬂﬁlﬂﬂnﬁ,‘e, dxied a@drS\(Ij B0 Land
rne W sodal Su ate re n evaporat ed. ...
e Pt RGeS oo o ey s ee!
(Hﬁhﬁiabétstaﬂ@piané bep@ a:nQO 80 gfahjént)affﬁ& aésiﬁrleé bdﬂlp?ﬂ'rgtﬁv(vgsloobtained asa
r (0] t al a ye OwW SOl |
RER: kg5 GTRE e R 506 5 IR ® B ep e,

4- Am no- 2- (di f uoromet hyI ) t hi azoI e The title conpound,
%‘B: n%% = 151.1 (M+H+), can be prepared in accordance
IRPFRe general nethod of exanple 6, step 2 from

(25 finbl 2 eeBihMEb et hi azol - 4-yl) - carbami ¢ aci d
tert-butyl ester.

v
S

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

Example G

Trifluoro-methanesulfonic acid 2-chloro-[1,7]naphthyridin-8-yl ester

Oxo7OF
o) -
F
Cl N\ XN
N

Step 1: 1-Oxv-7H-[1.7]naphthvridin-8-one
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Exanpl e O 2-1o0do-6-trifluoronethyl-pyrazine The title
conpound can be prepared in accordance with the
w@e@passtt on described in patent US 5384408. PCT/EP2006/066709
Preparation of the pharnmaceutigal conpositions:
Exanple | Tablets of the foll ow ng conposition are
produced in a conventional manner: ng/ Tabl et Active
i ngpedi éht 100 Powdered | actose 95 Wiite corn starch
nyl pyrrolidone 8 Na carboxynet hyl starch 10
Qfjearate 2 Tabl et weight 250 Exanple ||
the follow ng conposition are produced in a
| manner ny/ Tabl et Active ingredient 200

hble s.of

To a mixture of 7H-[1,7]naphthyridin-8-one (2.3 g, 16 mmol) (the preparation of 7H-
[1,7]naphthyridin-8-one is described in Chem. Pharm. Bull. 1985, 33 (2), 626) in 100 m1
chloroform was added 3-chloroperbenzoic acid (4.3 g, 70 %, 17 mmol). After stirring for
70 h at room temperature and the mixture was dissolved by the addition of methanol.
Aminopropyl-modified silica gel was added and the mixture was concentrated to dryness.
The residue was transferred to a aminopropyl-modified 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-[ 1.7]naphthvyridin-8-ol

OH
Cl N\ N
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 a 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-[1,7]naphthvyridin-8-vl ester
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Powdered | act ose 100White corn starch 64
Pol yvi nyl pyrrolidone 12 Na carboxynet hyl starch 20

wohgiesisum st earate 4 Tabl et wei ght 400 Exanpl BC1/EP2006/066709

Capsul es of the follow ng conpg@ti on are produced:
ng/ Capsul e Active ingredient 50 Crystalline | actose 60

. | : | i L

1 S OELNR DR pech DEp TPy htipRiSrich S 20 E0 89 B AR 30 mi pyridine was

adrpdedileatonteaivineg lpnsanhabitide palit g bet snme]) at hi) °C. The reaction

ﬁ{i;}’tﬁ{]eas%s' MEwe el QFn & oh{‘feﬁme%t&%'f Xﬁ%ﬁi h'ﬂ{kepe{rﬁﬁ e%agsfgmoved by

are honogeneously m xed W one anot her, si‘eved an

Kingeledifr distillatioh cFlashdchmaimpesiaphy steahatige agrepadim (09, g, 64 %) as a
final ..m i\ S ffal +1 hard lati

IO DRtz s b, b hard gelatine.

general fornul a

Example H
5-Bromo-8-chloro-[1,7]naphthyridine
Cl
e
NS
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
literature Journal of Heterocyclic Chemistry (1978), 15(5), 731-6.

Step 2: 5-Bromo-8-chloro-[1.7]naphthvridine

5-Bromo-[1,7]naphthyridin-8-ylamine (3.0 g, 13.4 mmol) was suspended in 10ml water
and 17.4ml concentrated (25%) hydrochloric acid and cooled to 0°C. A solution of NaNO,
(7.4g, 107.2mmol) in Sml water was added drop wise (N; evolution!) and stirred for 1 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 (1.02g, 31%), MS: m/e = 245.2 (M+H").

Example |
8-Chloro-5-iodo-2-methyl-[1,7]naphthyridine
Cl
AN ~N
| N

|
Step 1: 2-Methvl-7H-[ 1.7]1naphthvridin-8-one




wherein Rl is hydrogen, hal ogen, cyano, |ower al koxy,

| oner al kyl or |ower alkyl substituted by hal ogen,
weyarosdskyl, -(CH 2)n-Olower alkyl, -C(OR fpeT/RP2006/066709

being | ower al kyl, |ower alkoxy,or NR; R is hydrogen

or lower alkyl; R2 is aryl or 5-or 6-nenbered

dr

E’g% ﬁ@?{rﬁ#oulﬁswss nﬂé i el?ig?);t %ﬁk@ﬁ?bgb&}(ﬁ%d% ?%Jordaélce with
h‘etzeumdfiyehucaC&(BhNRn&ceuilml\Bulleahhﬂl%ﬁmbﬁi( 21, v2@d3 liym S5-bromo-2-
hal.ogen, C(CbR' for R being | ower alkyl, |ower

ﬁa@vﬁ wherein the aryl, cycloal kyl,
heterocycloalkyl or 5-or 6-nenbered heteroaryl groups
] >d_or substituted by
----- LL.7aphihvildin-8:00€) \ “subst it ut ed by

QrMethyl THI)J([GE 7ﬂ1&lphggm(d3) 8- dn@W@(D 0@! mmmc&l @hs?suaj)éﬁﬁled in 300ml

%\%&?ﬁ%?ﬁ/‘{\ﬂj %fg)cgm@n%i ( @9 gemg)g dlégé The suspens1on was

piragdfae 8 tibl tsalt k@ﬂu&CTl@&)ﬁea&ti(ﬂl 1B adtdrs viad ebcﬁéﬂ to omPtemperature and

FBORSS ol wohaist Wi e3n o B Py L 8% ana <20
10 frbagnbesabe baired e@mpbund%s d rolwidb g enl. 32280 ),V S:Im 1= 287.0

gqqﬁpyered het eroaryl ;

Step 3: 8-Chloro-5-iodo-2-methyl-[ 1,7]naphthyridine
5-lodo-2-methyl-7H-[1,7]naphthyridin-8-one (14.2 g, 49.8 mmol) was suspended in

15 phosphorus oxychloride (68 ml, 750 mmol) and stirred for 5 hours at 90°C. The reaction
mixture was cooled to room temperature and evaporated to dryness. The residue was taken
up in dichloromethane and extracted carefully with saturated NaHCOs-Solution. The
aqueous layer was washed two times with dichloromethane. The organic layers were dried
over MgS0O, and concentrated in vacuo. The residue was purified by flash chromatography

20 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
0,

-
N

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

25

Example K
30 4-Chloro-thiazol-2-ylamine
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wherein the aryl or 5-or 6-nenbered heteroaryl groups
for R2 and R3 nay be unsusbtituted or substituted by

whadoogsss 2 | ower al kyl optionally substituted bRCDER2006/066709

nore hal ogen(s), |ower al koxy, . C(O O | ower al kyl or

cyano. 3. Acompound of formula % according to claim 2,
whergin R3 is hydrogen and R2 is 5-or 6-menbered
Sokstisuted heteroaryl. 4. Aconpound of formula |

acc Ing to claim3, which conpounds are

(6-met lyl -pyridin-2-yl)-[1, 7] napht hyridi n- 8-yl -am ne,

(4-met hyl -t hiazol -2-yl)-[1, 7] napht hyri di n- 8-yl -am ne,

2 Z-hatohthly! §-chipldphtahgle¢adbam@e y400-ni 4 - It thnlod ), iinaraplivif-chloride

Vo0 ErlTor Bsth ViR B2 (343 AT s g ey 0N
WO @30 meg, 5.0 rpmpl) were stirred for 16 hours at room temperature ip 10 ml ethanol
%ﬁ;ﬁ%ﬁﬁﬁé&PYﬁkﬂ%ﬂi%h¥ﬁ&ﬁ&§ﬁﬂ?hﬂ&%&Lﬁd@&ﬂ@&%&ﬂ%%kﬂkﬁh%heﬂw1
(@ +Bh Theo: gypid Idjens wengldried 2versNig0s pid Fdmapinathy fri wicne SFhe desired

Lk Mg it DB DA iy Lot CL PR kg Y1) -
(2-Methyl -[1, 7] napht hyri di n- 8-yl ) - (2- et hyl - t hi azol - 4-

%g-agipe,

F -t oro-[1, 7] napht hyridi n-8-yl)-(4-nethyl -thi azol - 2-
${OQhla@m hrenethyl-[ 1,7]naphthyridine-5-boronic acid

(2-Cnhlor r[l,7]naphthyridin-8-y|)-(2-nethy|-thiazol-4-
1 n¢, (2-Met hoxy-|
yridin-8-yl)-(4-methyl-thiazol-2-yl)-am ne,

, 7] napht hyri di n- 8-yl ) - (4-net hyl -t hi azol - 2-y
[ )-am nel 5. Aconpound of fornula | according to claim
2, mhebe?noRB I's hydrogen and R2 is

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 80 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 m1 2N
HCl-solution were added and extracted three times with ethyl acetate. The organic layers
were washed with brine, dried over Na,SO; 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
5-Bromo-3-methyl-[1,2,4]thiadiazole

<
3

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

?
N

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

Example N
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30

substituted aryl. 6. Aconpound of forrmula | according
to claimb5, which conmpound is

W@ 3e0chbwup- phenyl ) -[ 1, 7] napht hyri di n- 8-yl - am nECT/@P2006/066709

(3-Cnhl oro-phenyl)-(2-nmethyl -1 27] napht hyri di n-8-yl)-am
ine. 7. Aconpound of formula | "according to claim 2,

%%ltufﬁggﬁ%ﬁ@ (28] h icg:rpgungeg?eg g(rjrrul a l

accordi ng to cl ai m7 whi ch conpounds are

(6-me ﬁl-pyridin-2-y|)-(5-pyridin-3-y|-[|,7]naphthyri

di n=8; yl ) - am ne,

(2 Sor o- pyridin-4-yl)-(5-pyridin-3-yl-[1,7] napht hyri

& n-8-yl)-am ne, (5- mathyl pyridin-2-yl)- (5 pyr|d|n3y
I

?ﬂhq:]tiﬂe ymlp(am'(h &]S: m/e = 37-3 2 (-M+H+) can be prepared in accordance with the
%&{;féﬁ lrrllgeélﬁ(%cﬁgfr exgtlnﬁfe ¥H) 2[f§on(1 %thnFE hexys R Ry {9 B3 Xégr)ool(ylate
(2-chl oro- pyrldln 4-yl) - [5 (5 fluoro pyridin-3-yl)-]|

X h V]

Z}(Déi-peht Ibytdxgid:anb&ﬂ)a}nin(altﬂiimmle 4 carboxylic acid ethyl ester (8.0 g, 215 mmol)
(’VS (frilllgsg ve )}1? IXE 1 E”H% %ﬁd)cogI%d QOS f'g%& hﬂﬁ){m%Xfu'n%hﬂm? hyclrlde[( IM in
'(FEI—FO; 2305 oM [BBcG mirm)l)4w§d added dpy)rwm glidnth® nyiktufré wad stayzdithy 1 hour at -

1585 Wity e mixtage was xragied vith spturpeed potasyiym P-tartrate-

saldiion B-wdtyr amdi thege times ethyl acetate. The organic layers were dried over Na,SO4
%r?((ijc::\{)ﬁ{cga/tir/zitg:g lgl?ﬁlza%léo 2 i A purlﬁg:d By P clrbm ] gra%%y M silica gel
(AhWathyteAtehiaaz 6195 2> §0:30 gradipyn)i thadSiryd edrhpdtjmiapistdiyained as a
it b RE0R T Kb 3 0,

|, 7] napht hyri di n-8-yl)-am ne,

Step 3: (4-Formyl-thiazol-2-yl)-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(IV)oxid (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 yellow solid (1.25 g, 78%), MS: m/e =
229.2 (M+H").

Step 4: (2-Difluoromethyl-thiazol-4-vl)-carbamic acid tert-butvl 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 ml (16.4 mmol) diethylaminosulfur
trifluoride (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 chloride. 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").
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(2-Met hyl -thiazol -4-yl)-(5-pyridin-3-yl-[|, 7] napht hyri
di n- 8-yl ) -am ne,

W@ 2e0845y1 - t hi azol -4-yl)-(5-pyrimdin-5-yl-[|, 7 Tapioéye6709

ridin-8-yl)-am ne, 63 -

(2-Met hyl -5-pyridin-3-yl-[I,7] napht hyri din-8-yl)-(4-ne
t hyl -t hi azol - 2-yl ) -am ne,
(5-Fluoro-pyridin-2-yl)-(2-nmethyl-5-pyridin-3-yl-[1,7]
napht hyri di n- 8-yl ) - am ne,
&zpﬁb#ﬁymmaébyﬁ%mhhnmﬂyﬂﬁ@mﬁﬂ@naphthyridin-8-y|)-(2-ne

[BY Sy BE Sy M BT S04 ki o b prepgred i ascordpec it the

genshal mathet] ef-cgampple-antepd,from (2-difluoromethyl-thiazol-4-yl)-carbamic acid

- =5-pyrimdin-5-yl-[1,7] napht hyridi n-8-yl)-(2-
&g%ﬁ§$p%h?azol-4-y|)-an1ne,

[ 5-(6-Chl oro-pyridin-3-yl)-2-nmethyl-[I, 7] napht hyri di n-
Bxample@- met hyl - t hi azol - 4-yl)- ami ne,

8- 46%C - din:3-yl)-2-methyl -[1, 7] napht hyri di n-

%§§§f§?gbﬁégﬁ§¥ﬁ$ﬂ%g%%?¥2-yI)- am ne

[54(3, 5-Di et hyl -i soxazol -4-yl)-2-methyl -[1, 7] napht hyr

| giQ- 8-yl ]-(4-nmethyl -thiazol-2- yl)-am ne,

5?-( , 9 Di et hyl - 2H- pyrazol - 3-yl ) -2-met hyl -[ |, 7] napht h
i 8-yl ]-(4-nmethyl-thiazol- 2-yl)-am ne,

5- [ 2-gvetrhyl - 8- (4- et hyl -t hi azo

1-2-ylam no)-[I|, 7] napht hyri di n-5-yl] -pyridi ne-2-

the bodacampdwnd can be prepared in accordance with the preparation described in
- Mat yrimdin-5-yl-[I|,7] naphthyridin-8-yl)-(4-

éé?%5f§¥%%§9gl-2-y|)-anine

(2-Met hyl -5-pyridin-4-yl-[I,7] napht hyridin-8-yl)-(4-nme

t hyl -t hi azol - 2-yl ) -am ne,

Preparation of the pharmaceutical compositions:

Example |

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

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

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

mg/Tablet
Active ingredient 200

Powdered. lactose 100
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[ 2- Met hyl - 5- (4- et hyl - pyridin-3-yl)-[1, 7] napht hyri di n-
8-yl]-(4-nethyl-thiazol-2-yl)- am ne,

WO 200003952101 0- pyri di n-3-yl)-2-nmethyl -[ |, 7] naphe¢EPDNNE066709

8-yl ]-(4-nethyl-thiazol-2-yl)- ZF_m' ne,[S-C
- Met hoxy- pyri di n-S-yD-| - et hyl -tl Jl napht hyri di n-S-yy-C

é%%} agol -1-yl)- am ne, 64
F@t% hoxy pyridin-3-yl)-2-nethyl-[l, 7] napht hyridl n
Pglyyinyipgtohdartey| - t hi azol - 2-yl ) - ami ne,

thyl -pyridin-I-y~-tlJl napht hyridin
%)Ila c%%tog%ﬂjﬁ tﬁy@réﬁe 20S

I azol - | -yI) am ne,
Mﬁgmmlste&aer m di n- -1, 7] napht hyri di n- 8-yl ) - (4-

met hyl -t hi azol 2 yl)- am ne,

?5161%1‘?81&% t hi azol -2-yl)-(2-nmet hyl -5-pyri m di n-5-yl i%?
7] napht hyri di n- 8-yl ) -am ne,
[5 (5- Fl uoro-pyridin-3-yl)-2-methyl-[I, 7] napht hyri di n-

8-yl ]-(4-nmethyl-thiazol -2- ok Ie
[ 2- Met hyl - 5- (6- et hyl - pyri = -[1, 7] napht hyri di n-
8-yl ]-(4-nethyl-thiazol-2-yl)- am ne,
( 2- Me€Chydulgsyof ithd fdlluwidlgybl)rlp()ztinmatMro@qcﬂri m di n-5-yl - [
|, 7] napht hyri di n-8-yl)-am ne,
(2-Chloro-pyridin-4-yl)-(2-nmethyl-5-pyrimdin: =Dl
7] napht hyri di n- 8-yl ) -am ne, M
petiyeangedienet hyl - 2H pyrazol - 3-yl ) -2-nmethyl -[ 1, 7] nap$d h

YHsBifiBradoks ( 2- methyl - thi azol - 60
Microcrystalline cellulose 34
Talc 5
Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the

microcrystalline cellulose are homogeneously mixed with one another, sieved and

thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard

gelatine capsules of suitable size.



4-yl)-am ne,
(2-Methyl -5-pyrimdin-2-yl-[|, 7] naphthyridin-8-yl)-(2-

woredoipbosthi azol - 4-yl ) - am ne, PCT/EP2006/066709

10

15

20

[ 2- Met hyl - 5- (2- et hyl - pyri di n_—é%s-yl)-[l , 7] napht hyri di n-
8-yl ]-(2-nmethyl-thiazol-4-yl)-"am ne, (1-Methyl-

| H pyrazol - 3-yl) - (2-net hyl - Sepyricm di n-5-yl - [

|, 7] napht hyri di n- 8-yl ) -am ne;

[ 5-(5-Fluoro-pyridin-3-yl)-2-nmethyl-[1, 7] napht hyri di n-
8-yl 1- (A carepdnpnd-dfigepsralfouhuld- yl ) - am ne,

[ 2- Met hyl -5- (6-net hyl -pyridin-2-yl)-[I, 7] napht hyri di n-
8-yl]-(2-methyl-thiazol-4-yl)- am pe,

(4- Met hyl -t hi azol - 2-yl ) - (2- met hyin'S-t hi azol -2-yl -1, 7]
napht hyridin-8-yl)-anmne,pl N
[ 2- Met hyl - 5- (3- net hyl - 3H 1 mYda2pl -
di n-8-yl]-(4-methyl-thiazol -R-~

[ 2- Met hyl - 5- (3- et hyl - 3Hi i dazol
di n- 8-yl ]-(2-nethyl -t hi azol - 4- yI¥-amni ne,

[2- Met hyl -5-(3-nethyl -[1, 2, 4] thi adi azol -5-yl)-[1, 7] nap
h%hlyri di n-8-yl]-(2-methyl-thiazol- 4-yl)-am ne,

V3¢t hyl - 5- (2- et hyl - pyrimidin-5-yl)-[1, 7] napht hyri di
n-8-yl]-(2-nmethyl-thiazol -4-yl)- am ne,

R2- Maihlysitoghn iyiaezn rey2n g llowdr alorg dbiéryaliyd ontoSvey hikyl bsrituted by

et hyFADEST REIHIN H TR e AP A P e b tover

alkoxy or NRy;

R ishydrogen or lower alkyl;

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

R’  ishydrogen, OR, NRy, lower alkyl, cycloalkyl, 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 NRy;
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 is0, 1 or 2;

as well as pharmaceutically acceptable salts thereof.

2. A compounds of formula I according to claim 1

wherein



10

15

20

25

30

w0 tdoaoswnet hyl -t hi azol - 2-y

am ne,

(2-Methyl -5-pyridin-3-yl-[1,7] naphthyridin-8-yl)-(4-tr
|')-am ne, PCT/EP2006/066709

(4 Di fl uor onmet hyl -t hi azol - 2- yI% (2-met hyl - 5-pyri di n- 3-

, 7] napht hyri di n- 8-yl ) - am ne,

4- Mgt 1) -[2-nmethyl -5-(5-trifluoronethyl
ﬁ y'rv?él%}%wio?ﬁ)%}er%k%épht hyridin- 8-yl] -amne, and
- Mstahytlos BirgzimbmPenethefepoargt hyl - 5- (6-tri fl uor omet hyl
pyrazi I | =7 ] -amine. 9. A
gorrp%él goéfn}{ a)r}fl[o ; Jr%agl:%%%;égdq{e&tr &y im 2 wher ein R3
whesinothe @ryhenber éemsmbsiteil ﬁlutemrﬂ@r@rmafmylk anilR’ Rnaysbe unsusbtituted

81“&1%%1' &Véde[ﬂ lﬁaﬁ(ﬁgn 1%8/&: @ﬁf%ﬁgQﬁlﬁg sﬁf)%{t?%%gr%ng or more halogen(s),

accordin oun
(ofwechlkom pHerHIgwdrallpy el diame.3- yl - [ |, 7] napht hyri di n- 8-
yl)-am ne or

(3-c l[Q E&g?ﬂﬁ@y éf)f?l[lﬁulglﬁ agak(%%g t(pc)ﬂﬁllngb %l?éréﬁh%{ glsolgyr(r%(% ggn Iand R’ is

napht'hyri npound 0
aec 6rdembered sehsaikute@hetptvarydi n R3 |s substltut ed aryl
and R2 is 5-or 6-nmenbered substituted heteroaryl. 12.

oo R PN SO I o1
ffapml‘nﬂ"rpl}’ﬁdm- ByHL Agaphtingtday-B-yltaniiagol - 2-yl) - ami ne,
AHME{Q{M&IF ﬁﬁﬁ?%ﬁ&é@l%ﬁyﬂd@eg rg,}/ l‘lmgdrﬁ( Sét rifluoromethyl
(5 Mcgh Wit Hargb thyidiny B-ybhehsicihyb oyt yi)-hrning)
f‘ﬁ@ﬂf&?g—rﬂyﬂhfﬁ@—y}ﬁ | (]Z—métﬁllyﬂﬁt,ﬂ}llldpht}lplll(ﬁﬁ%—yl) —2am1ne,
(5-Fluoro-pyridin-2-yl)-(2-methyl-[1,7]naphthyridin-§8-yl)-amine,
(2-Chloro-pyridin-4-yl)-(2-methyl-[ 1,7]naphthyridin-8-yl)-amine,
(2-Methyl-[1,7]naphthyridin-8-yl)-(1-methyl- 1H-pyrazol-3-yl)-amine,
(2-Methyl-[1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
(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,
(2-Methoxy-[1,7]naphthyridin-8-yl)-(4-methyl-thiazol-2-yl)-amine, and
(2-Ethyl-[1,7]naphthyridin-8-yl)-(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 5, which compound is
(3-chloro-phenyl)-[1,7]naphthyridin-8-yl-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.

8. Acompound of formula I according to claim 7, which compounds are
(6-methyl-pyridin-2-yl)-(5-pyridin-3-yl-[ 1,7]naphthyridin-§8-yl)-amine,
(2-chloro-pyridin-4-yl)-(5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)-amine,
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yl') -am ne, and [5-(3-Fluoro-phenyl)-2-nmethyl-[ 1,7]
napht hyridin-8-yl] -(1-nethyl-IH pyr azol-3-yl)-

w@eooie39siB. Aprocess for preparing a conmpound BET/EP2006/066709

formula | according to claim 1., which process
conprises a) reacting a conpound of formulawith a

i .

05 Moo priciieSh 165 pudiuet vk g Inheh o i o s aotital ned
PR S3L0 CRAEPh PR 3L 2 Ak e
63F-clilorarpyradint42) {ﬁr(ﬁrbluarmpai«ho@yimm d, 7bfaphgrymdina8-yl]-amine,
e I I L
phénomepyurtdicat yly [ 2CT amtlabdyq)wniurd 3addi 1, 7T]loaplsthjitidin-8tdl]-amine,
CTEAL BRSSO SR 1S, 1 PGB Shin

phén memurtdncak Yy (ppapidai SeyldX ¢ papduth yw1diiosB- Yl hemine,

L SO0 BB L AR 3 P
{hdlethnydabiaeoit2- gnd S{pyedmal-yb hl, dhaplethyedin-8-yl)-amine,

(1-Methyl- 1H-pyrazol-3-yl)-(5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine,
(2-Methyl-thiazol-4-yl)-(5-pyridin-3-yl-[ 1,7]naphthyridin-§-yl)-amine,
(2-Methyl-thiazol-4-yl)-(5-pyrimidin-5-yl-[ 1,7]naphthyridin-§8-yl)-amine,
(2-Methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)- (4-methyl-thiazol-2-yl)-amine,
(5-Fluoro-pyridin-2-yl)-(2-methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-§-yl)-amine,
(2-Methyl-5-pyridin-3-yl-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
(2-Chloro-pyridin-4-yl)-(2-methyl-5-pyridin-3-yl-[1,7]naphthyridin-8-yl)-amine,
(2-Methyl-5-pyrimidin-5-yl-[ 1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
[5-(6-Chloro-pyridin-3-yl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-
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-yl)-2-methyl-[ 1,7]naphthyridin-8-yl] - (4-methyl-thiazol-2-
yD)-amine,

[5-(2,5-Dimethyl-2H-pyrazol-3-yl)-2-methyl-[ 1,7]naphthyridin-§-yl] - (4-methyl-thiazol-
2-yl)-amine,

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

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

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

amine,
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and/ or chroni c neurol ogi cal disorders, in particular
acute or chronic pain, urinary incontinence,

w@amonsismt est i nal refl ux disorder, |iver damageCDEP2006/066709

failure whether drug or diseasg,induced, obesity or
Fragile-X or autism acute, traumatic and chronic

R R S by TR R A P RN Rifzol-2-)-
ginggase, Huntington's chorea, anyotrophic latera

t >
M G e o Py P T b PR ST L PR 20
d@pemdency 16. Aconpound in accordance with any one

1
c%%% ablg; ??%Eg%%ﬂﬁgy¢ﬁ?§Hh%§lgp@nensﬁ Lﬂ%@e9¥ﬂymm12yb

ahind, seases. 17. The use of a conpound i n accordance

| ai :
RS i SR Ch g b PR B Rk tigor-20>-
afineedi cament s for the treatnment and prevention of

t

ggg (55? r‘%lg% o2 ?/15 qllie?flﬁ g%ma r(le s Lpfla[}%&nagﬂﬁ}ylijl%?n 8-yl)-amine,
Hedh- E}mmpsrldhnB yihe- medat- ﬁhﬁmaphﬂhypdmv&lyt]f(éﬂndhyhﬁmﬁzel 2-yl)-

and/ or chronic neurol ogical disorders, in particular

dcute or chronic pai n, urinary incontinence,

fa Metlofl 15t @stiethgl- pyredih 1 yloh[ $ Girdeh thykidire B- ytlagdagethyt-thiazol-2-yl)-
failure whether drug or disease induced, obesity or
ﬁnaffle X or autism acute, traumatic and chroni c

dbg’mule;ﬂwlmdmr@gbs(geﬁethﬁ $-Ipgrimédiv i gl- [Qyﬂnmhthﬁuthaﬁ) amine,

O SRS BRSPS R TS Q7R 0-amine,

Bel 25 @mtl@hdan&rhzaﬂH 3ey1$@lrﬂeth$1|- 6, 7] pspiahyradin i Seylih( 3-@askeg- thiazol-
%é@h as schlzophrenla and anxi ety, depression and drug

(2- Methyl 5- pyr1midin—2— yl-[1,7]naphthyridin-8-yl)-(2-methyl-thiazol-4-yl)-amine,
[2-Methyl-5-(2-methyl-pyridin-3-yl)-[1,7]naphthyridin-8- yl]-(2-methyl-thiazol-4-yl)-
amine,

(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-yl]-(1-methyl- 1H-pyrazol-3-yl)-
amine,

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

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

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

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

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

(2-Methyl-5-pyrazin-2-yl-[1,7]naphthyridin-§-yl)-(2-methyl-thiazol-4-yl)-amine,
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19. The invention as herei nbefore described.
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[5-(5-Fluoro-pyridin-3-yl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(2-methyl-thiazol-4-yl)-
amine,

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

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

8-yl]-amine.

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

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

10. A compound of formula I according to claim 9, which compound is
(3-chloro-phenyl)-(5-pyridin-3-yl-[ 1,7]naphthyridin-§-yl)-amine or
(3-chloro-phenyl)-[5-(6-chloro-pyridin-3-yl)-[1,7]naphthyridin-8-yl]-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-8-yl]-
amine,

[5-(3-Methanesulfonyl-phenyl)-2-methyl-[ 1,7]naphthyridin-8-yl]-(4-methyl-thiazol-2-
yl)-amine, and
[5-(3-Fluoro-phenyl)-2-methyl-[1,7]naphthyridin-8-yl]-(1-methyl- 1H-pyrazol-3-yl)-

amine.

13. A process for preparing a compound of formula I according to claim 1, which
process comprises

a) reacting a compound of formula

1 2

NH
ONF

3

R™qp
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-70 -
with a compound of formula
R’Br
5 to obtain a compound of formula
R
HN
1
R | Narr Sy
NS
3
T

wherein Rl, 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

1 Cl

a4

3

R m

with a compound of formula
NHR’

15 to obtain a compound of formula

wherein Rl, R* and R are as defined in claim 1, and if desired, converting the compounds

obtained into pharmaceutically acceptable acid addition salts.

14. A medicament 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 mGluRS receptor mediated disorders.
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15. 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 acompound 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 mGluRS receptor mediated disorders.

18. 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.

19. The invention as hereinbefore described.

ki



