- 1 - Pyrazine-2-Carboxam de derivatives as nd uR5

ant agoni st s The present invention is concerned
woMdbEodgye! pyrazine 2-carboxyam de derivati vegraipbddfioisre

general formula (1) useful as netabotropic glutamate

receptor antagonists: R2 ""rSVN HNN-R (1) wherein

Ri-.is a 5- or 6-nenbered ring respectively of fornul a

(rr) or (I11): '

2006/ 094691PCT/ EP2006/ 001879

Pyrazine-2-Carboxamide derivatives as mGluR5 antagonists

The present invention is concerned with novel pyrazine 2-carboxyamide
derivatives of the general formula (I) useful as metabotropic glutamate receptor

antagonists:
R
(J\\‘N
| H
Nz N—R
R?:'/N\H' O ‘
@
wherein

R is 2 5- or 6-membered ring respectively of formula (IT) or (II):

N 8 s
* /1114 Xq//\f %‘1\}\1{4
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- 2- R is HCG-Qcycloalkyl or -(CH2).-Ra; R3.is H,
aryl or heteroaryl which are optionally substituted

wPoas Mg+ F, Br, CF, CFIF2, or -0-Cl-C2-al kydg/rp2006/001879

- (Q0) - Rh, 4411- (CO) G - Cral kyl ;. -0-CH2F, -0-CHF2,
-0-CF3, -5(0)2-Rd or heteroaxyltZ 5whi ch |s optlonally

bstltutedb F, Br,
Cstﬁ;ﬁY&]r%iiW oL I?épl@g) [0} Cr aI kyI or -
Ig%"z H; a]r&ldt)r h%%rb {vhieh »fd dpton@lly substituted by:

C3- C3- alﬂﬁr@hF@%cgdoal kyl c&@mﬁ& ?CSS ‘R®, «(CHp)m-R", -NH-
-C2-Cs i Q 7= d eroaryl
I o e b
_OH, NHwhich ispttipwally. subsitetes) by CmUWs Cr - C2- al kyl ,
| f ] -
1 4% Bl b Spieratcre, o
is Q(thDﬂqR,, C3 C3- al kenyl, C3-C6-cydoal kyl, phenyl, .
l . X -
S L 3RS EREO 0
(co)(oazz)@mndqacecahergnw& CrsCRob ke | h the -
ro h they are attached, forma 5-
; %eg:’b%(? g’?we%erHc Y '

ocycllc or heteroaryl ring
Rl)’pslc@la@ -glkgluNEL out@Cfralkal or 2 OH 20 R is NH2,

| | k .
Qo?f%ll—‘% o{rl\ﬁ—é (6%?%@‘131661&1&3 ggeu?ﬁal w s
l%fcserﬁia@ elkyglatNELt-hBE-€af C2ERpmeNati€C “1eb Er-alikybin
YL b‘ﬁ%%%}? PR Hg’s@f)@,ﬁ- ;9! ut amat e

su type ptor ant agonl Bi oor ganl C

RVEsdi €3G dkﬂeﬁa—ﬁsfaikemehfe& cyeloalkyl, thné*h@yn@égh Dé'le)cR

d :
RE DRIy 3D CIECHRH, CHOE MAA A CRLMRER Bheny, beozl,
of t he -[@@)-RALT |R‘"naadﬁ'{ @aualﬁwtpgﬁhmﬂél t%g@ﬁm@ea@éor@tto which they
. d I hat
(1) RETERes (T D80 fiiber RheRATRAETRARLSANY ptionally
t he @ahmutedmﬂﬁl er? ﬁ&éi ive. It has been now

ur pr. t s finding,
lfﬁ Bgﬂ?gh%g’fﬁggl gﬁ%{ §£eb|2 7fﬁ(c%§%lpounds wer e
mmdeelotoal;renabl eto substltutl on by a fluorine atom
and the resulting conpounds of fornmula |I where
g}B |’|d| ne-4-yl were active as md uR5 receptor

aa%ﬁg@pha&h&ceutlcally acceptable salts thereof.

Bonnefous et al. in Dipyridyl amides: potent metabotropic glutamate subtype 5
(mGlu5) receptor antagonists‘; ‘Bioorganic ¢ Medicinal chemistry Letters, 2005, already

described compounds useful as group I metabotropic ghutamate receptor antagonists

without disclosing the compounds of the instant invention. Furthermore, Bognefous et

al-disclosed that generally for compounds of formula (I) where R} is pyridine-3-yl, or
pyridine-4-y1 the compounds were inactive. It has been now surprisingly found that
contrarily to this finding, the 5-position of said pyridine-2-yl compounds were indeed
amenable to substitution by a fluorine atom, and that the resulting compounds of
formula I where R' is pyridine—ll—ﬂ were active as mGIuR5 receptor antagonists.
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WO 2006/ 094691PCT/ EP2006/ 001879 - 3 - In addition, it
has been sur prisingly found that also further

W(_pm}@/gbﬁ% - carboxyam de derivatives other t rt‘i’,"r/EP2006/001879

pyridi ne-2-yl derivatives were_active as nmd uR
recept or antagoni sts. “Pn the central nervous
system (CNS) the_transm ssion of stipuli takes place

by thmeadglition, éhas bﬁ%ﬂ@lﬁ&lﬁeﬁ?ﬁ@é%%ﬁ#&ﬁ DYFEER-4-s

ﬁa 1%915‘1 il Wer Rtk ro‘éfértﬂ’?ﬂn p:fe?ﬁr@t@@e@ kvere active AdmGluRS
ow surprisingly bee ound hat t he conpounds of

I@Qﬂ"é@laﬂrn‘fﬂ@mm a | are netabotropic glutamate receptor

ant agonl sts. Compounds of fornula | are distinguished

by hg) ‘iﬁ%ﬂ@:%ﬁs LRerARR ke ﬂ&%&ﬁgﬁa@&sﬁ%ma%@m by the

be use e treatnment’ or prevention of
m@mcrﬁmrof mumt@@smtée@fmdys sef@ P¥ A ops with @ neHyspceptor.
excitatory neurotransmtter in the brain and plays a

un role in a variet f ce nervous system .
cm%y BesimRy ﬁtgﬁglsmm@ear tﬁ%&?éwa%wés 8 ﬁﬁlﬁ#ﬁ: ftmula T are
1{1@@3@&%13 gﬂtltaﬁnﬂie‘iédé?@r hﬂﬁa@oﬁl&m (Efﬁhprgfd@ Uﬁﬁ)rmﬁlﬁ dre Aistinguished

in, t he hecept ns
i eRb e ah s TR o0 SRS HERLB R gt or
arbwension tof mi@oR ptreqeptof mEdiaR)d diedrdarg. t 0 t he second main
group and, furthernore, belong to the 15 famly of
G p r@utiomate Bubé ejaresdirtay sieurotransmitter pn Sedminandplays a unique

rgie c}no %ﬁ%tg'g? E’Pn%asl nglfvoﬁ.p mn@ i tff]ﬁ‘&ﬂcjns L %@ﬁlﬁg&v@ependent

Se SOne even ypes
stlkrmlms ReWQtrscase cﬂnmwdugy tws ngiagroupeai Beedug tohidn group, namely the -

15regtr ¢ PR goatgasqig | 3&&? eld\é%ﬁ&% LB SEL erh&ﬂf)otr%pm glutamate

receptors € su Free stb-group
ré@ptdr Bfl:xGénRi) treibgR6 thedeooyl eingroup ad, fmtherRRredglong to the

bel and nd uR4, n3@ uR6, nd uR7
éﬁﬁ%ﬁ% geb“gfo%é rec%t!c))llﬁp M. Li gands of

nmet abotropi ¢ gl utanate receptors bel ongi to the
f i r 9t pgessup eighndifferans sutnfbers afftbese mGluRd maﬂisrs are known and of these
PIELEL LA 8. e%tkcc%ﬂgﬁog{o tﬁgﬁ%&h&n&%& biRg, §thal ansduction

I'sorders such epsy, reni
rd¢chheisme hd agbmﬁaslecnmguhzsela@t decspiogeras bersdb-2vided mto three
@_m)ra/ deficits, as well as chronic and acute pain.
[FeY“R% eat abl e indications in this connection are
restricted brain function caused by bypass operations
or  te@Ghdil aadteGlyRsdreldsizgso grauph mﬁltlm ménﬁ}l belong to group II
agﬁ'n‘I@iuR%"{n‘élﬁﬁé Hhbfiy A83fcldNs o Oﬁﬁ caused
pregnancy, cardiac arrest an aem a.
Furt her treatable indications are ast roeso hageal
r ef [Ligands sEmsboEERDplutimnalg r¢Epiors @m@n&to first group ‘can be
f&? @E@&eﬁ% 5‘191%#36 PertiofPh&Re E%IWMPH{IBH‘EI ﬂ%uhﬁ&ﬁéﬁ Wisorders such

er03|s mentl a cause

aj pgiquhms EPﬂ@le,wdpa@plyema dmmﬁr {S:dlpmﬁ%méi@ﬁff%dﬁﬁféﬂdﬂs and

nis as well as
con@%gﬁg%&aﬁ%e%é%%{:o uta te-deficiency

functions, such as WO 2006/ 094691PCT/ EP2006/ 001879 -

4 - Qghe treatabdé mdigationsin thissonpeitionsre tepigctedbesin function caused

RS BB T A 8 e

sisohEpoxia cauiddyptegrane ¢hrdizsares] anddryppglygrgmia. Further
Bl SRR o eSO RS LA e e
1sshﬂh1aaHuAhnglt@nfm:hoseadam$ﬁs:@blcshmrﬂ aclerosis (ALS), dementia caused by
AIDS, eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by

medicaments as well as conditions which lead to glutamate-deficiency functions, such as



- 20

5 denentia, Parkinson's disease, Huntington's chorea,
anmyotrophic lateral sclerosis and nultiple sclerosis,
psychi atric di seases such as schi nphreni.a an

Woa?r‘?ﬁ‘?f@ﬁﬁl depressi on, pain and drug dependencgCPfgfﬁgeop”to01879
Opin. Ther. Patents (2002), X2- (12)). Selective
md uR5 ant agonists are especially useful for the
el Bk IR Masek, Bntilelops, anigrafs, nrindr® Mventinensk oshesiy, nicotine
relates to c ounds .of for

SRR Bt P ARy s a ity AR Al Hebressions

above-nenti oned conpounds as pharmaceutically active
substiapees paattéchidlior i patiby ing3luRY aredorf dxamipleanptes traumatic and

'ciq%%rici@%g;ne%l&}/qi ;%S%@Ceg %?%%gf%\fo%g ﬁ}sgzireng glg&%[s %bl%ﬁe%% Bsease, senile
5 demBRaR gaﬁ@nioh@%’iﬁe@&@?ﬁﬁai‘ﬁﬁ w’sehofepramylotrophic)lateral sclerosis and
I’J‘glihllll)l)e sclerosis, p_syé}b?at}ic ’d&seiseé suzcﬁ')a; §c:lin}.zroi)hrenia and anxiety, depression, pain

and drug dependency (Expert Opin. Ther. Patents (2002), 12, (12)).

Selective mGluR5 antagonists are especially useful for the treatment of anxiety and

pain.

10 The disclosure relates to compounds of formula I and their pharmaceutically
acceptable salts, to the above-mentioned compounds as pharmaceutically active

substances and their production.

In a first aspect, there is provided compounds of the general formula (I)
15 & R
>
| 7 H
N .= N—R

RVN‘“H ©
) 0

wherein _
Rlis a 5- or 6-membered ring respectively of formula (II) or (D):

2 | Xzs‘s\# 3\/@3\# XE\}R“
0 3‘©\R“ @R“ XQR“

b

30 -
s \ \N/N\Rs



N, R is H Cl-Cr-alkyl, C3-Q cycloal kyl or
-(CH2).-Ra., R3 is aryl or heteroaryl which are
optionally substituted by: CN, O, F, Br, CF3, CHF2,
or -0-G-C 7-alkyl, -(CO-R, (CH2) - Re,
-NH( Q0) - C1- C7- al kyl ; -0- CH2F‘ 420- CHF2, -0-CF3,
-S(0) 2-Rd or heteroaryl which is optionally
substituted by Cl-Cr7-alkyl; R4 is H -OH d, F, Br,
CN, -CBF2, CF3,-0-(Q0)-0C - C7 al kyl or Q@ Cral kyI or
Q Cr-al kyl-C3- gRh;
- C2- C6- al kenyl
Rh is Q Crall
NH2, or NH- ¢ N . ' -+
-NH-QCraIkyI or (QC? aIIcyI) Re is -OH
- CH2F, {HigHP2, - CF3 or -0-(C0)-QC7-allcyl; R is

Cl - Cr-al kyl, ﬁ' kenyl , C3-C6-cycl oal kyl, phenyl,
benzyl or Rg, Rh aye |ndependently H, Cl1-C7-alkyl,
C3-Q cycl oal . C§- al kenyl, phenyl, benzyl, or

-(A0)-R or"Rg can al so, together W't h the

R?ltrogen atomto which they are attached, forma 5-
& T, fbrierled, Gefercoelpalkytomm CHowdt 0aryl ting

me b o s i lto
. ni s Nt 61L&, BasChg IGH]ésomﬂrﬁ‘o@ikyl,r-ﬁﬂwR&cé@Ht)a’dl e-NH-
Sal s tR85,28% ¢, andR: SO-CHLF, -O-CHE,, 0-CFs, -S(O)-R¢ or heteroaryl
which is optionally substituted by C;-Cr-alkyl;
R*is H, -OH, Cl, F, Bt, CN, -CHF,, CFs, C;-Cr-alkyl, -O(CO)-C;-Cy-alkyl or
-(CHz)m-Re '

- Ris Cl—C7-a]kyl ot C1—C7—alkyl~C3~Cﬁ-cycloaﬂcyl ~(CHy)u-O-RS, C3-Cg~alkeny1— O-R,
~(CH,)n-NRERY; ~Cg—Cs-a1kenyl~NRgR or -(CH2)-R5 -

Ris  -O- C;-Cr-alkyl or -OH;

Rbis  Ci-Crralkyl, NH,, or -0-Ci-Cr-alkyl;

RSis  -OH, NHy, or NH-(CO)-0-Cy-Cr-alkyl;

Réis  C;-Crealkyl, -NHp, -NH-Ci-Cr-alkyl or N-di(C;-Cy-alkyl);

‘R¢is -OH, -CH,F, -CHB,, -CF; or -0-(CO)-Cr- Cy-alkyl;

Rfis  Cy-Crralkyl, Cs-Cy-alkenyl, Cs-Ce-cycloalkyl, phenyl, benzyl or -(CO)-R’s

RER® areindependently H, C;-Cr-alkyl, Cs-Co-cycloalkyl, Cs-Cq-alkenyl, phenyl, benzyl,
or -(CO)-R’ or RE and R® can also, together with the nitrogen atom to which they
are attached, form a 5-to 7-membered heterocyclic or heteroaryl ring optionally
substituted with 1 or 2 OH; , '

' R'is  NHy, -NH-Ci-Cy-alkyl, Cy-Cy-alkyl, or Cr-Cr-alkony;

mis ltod;

nis 2to6;

as well as pharmaceutically acceptable salts théreof.
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The disclosure also relates to a process for

preparing a conpound according to general fornula I
foll owi ng the general procedures as outlined above

for conpounds of forrmula |I. 5Moreover the disclosure

rel ates al so to nedi canments C%Etaining one or nore
conpounds of the present disclosure and

pharmaceutically acceptabl e excipients for the

treatment and prevention of md uR5 receptor nedi ated

di soriterdsclsuehlaselats tea aratsriockepring amempobodaearding to

e Bl B AL At S oS e Huncs o
neghwament contai ning one or nore conpounds 10 as

defi ned above and pharmaceutically acceptable
excipients for_ the treatnent and prevention. of ndu

. R5
r ec e plroYrE et suress 0 10 med_ B SeMBEtEL R A Fore
rBhpb&Risto? e e&ﬁ@di@éloﬁlr@%ﬁﬁﬁﬂadeﬁti@&%&éﬁfﬁb@e Mckflents for the

the present disclosure as well as its
dteainreat s preedntipn of péPuRbreccaiar mefigiedidiwrdmmnirdicisacate and/or

of nedica . ' :
S TSR o M GPUIPbIAP D PURSEDH Ao
above. In a third aspect, there is provided a

conpdnndeand dgfert theab yeoddedve hediganent @ntaining one or more compounds

phar, utical acc a I ' :

B BAPRLAD S SR BT 8t SRRk hicPsBnd By gng provention of
diGGoR Theceptor mediated disprdersf ourt h aspect, there is

provi ded the use of a conpound as defi ned above as

wel | g0 dJ?sg’lo%&rg R ?515‘1%5 auhL el by 8l Soodfahcd Wiih the present
the naRUractLr 8 of ~medi cament s for 1the treatnment and
diseloent iap weh fas itcphiRMacadieplly ncaspdblatsald fatitbomaeyfacture of

The. fol | ow efinitions of .gener [ N5 o . :
migicamsud for fie Bitmbt] i ey OF PPEE R ST B PR Saialld disorders as
bhint®hBel N questi on appear alone or in conbination.

"Aryl" means a nonoval ent cyclic aromatic hydrocarbon

noi ety consisting of a 2 no-, bi- or. tricyclic i
ar ont 4 (iR asgect, %?éwreal%aﬁ%w@%laﬁés dfpedagony vifigris
phemaeYicaly QUEptabi kall €orepd inaRdkdaym@tiiPhdventioadf M&GURS receptor
detiqg%_h rein. Exanples of aryl noieties indude, but

gia S¢P¢H-t ed to, optionally substituted phenyl,
napht hyl , phenanthryl, fluorenyl, indenyl,
pent ml £fayitth asptot, eleré is avided st of Hghpounid as defined above as well

T ST T R
ReNHOMH D3R Wenti FPoPROTNE S Fdcapist mebiara@loadan. | |

benzopyranyi, benzoxazinyl, benzorazi nonyl, WO

2006/ 094691PCT/ EP2006/ 001879 - 5 - benzopi peradi nyl ,

benz qpk Bl Adh IS finihERZEAPER @] tedindided in the present description apply
benzonor phol 1'nyl , nethy}enedLox%gpen

. Brespeaeof whyibpe hy termtia question mpeanaige gy i gprbination.
“ partially hydrogenated derivatives thereof. .
- "Cl- ¥¥hns 238886 Rfert chdlicairiibtic I9idrdvasbveiadietyabiating ofa

oo 8 Gevheergmab ey Librisgs PSS RE by v Lo
%@;&? h be ogﬁéﬁaﬁ toMbstiti@Atas Befiyéd hd@nt Btampleshfudpl mdeties incdude,

as these specifical|y. illustrated

 hetanpnetlimaedion optiprally subiitstrd Phead sk %b%ggpp#gﬁy&xmmwi

O HU PR BAED, el B KA P Al
diphenyiselfatyhidiphesylsulfonyl; dighendivepmpridaarlhenrediexangne

B s N e S L TN

remai ning ring atons being C. Heteroaryl can
optionally be substituted with one, two, three or
four substituents, wherein each substituent is

i ndependent |y hydroxy, cyano, alkyl, al koxy,

t hi oal kyl , hal o,



hal oal kyl , hydroxyal |l cyl, al koxycarbonyl, am no,
acetyl, -NHCOOC(CH3)3 or hal ogen 15 substituted

_ W@F%EM%MW for the non aromatic part of cycli Tr,mrhgﬁﬁmmsw
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y oxo, unless .otherw se specifically indicated
Exanpl es of heteroaryl noi et i ey i nclude, but are not

limted to, optionally substltutﬁgﬁ dazol¥]Ell 1
b@pmmmaqhwlsm@plpaﬁa@éﬂ@h%%mm i phiolimyl,

o Heﬁ alaild/th%llﬁﬂ@tlh&lu&ﬁi artiall
pyr %%%H%Sg%%g?% I%?dgu Sti uted pyrrolyl e !
}Upim@nahdi slermab@ﬂth%ne@% pyrazi nyl, optional I y
substituted pyridinyl, optlonally substituted 20
pyr i«p v C?“ﬂkyl” LR let&éi,ﬁtu Q%Bfa&ﬁh&ﬂcdrﬁ@@ Biydin gro F containing from

al'ly’s

opti o ubstituted |squ|noI|n opti gnal
Isulsaitontaems detrrasiplo M hyLaHl RPTLiseengBTl Solyiigh sec-butyl

tgﬂ{bi%%, eﬁelngyﬁ) gB@rll ) FyALRghdsE g%&iﬁ?%&g?ﬂlﬁgﬁ'i@@wl the examples herein

tuted benz t hi adi azol yl,
belmw. onal |y substituted benzo[ b]thi ophenyl, optionally
substi tuted 9FLth|oxanthenyI optionally substltuted

thie [ iieriddeddromise whi ch
are Q%E%J?T E%Cg§£%%]?$?§4mﬁ%reln 2% - C6

cydoalkyr denotes a carbon rlng having 3 to 6 carbon
at ORBIeASodriiN GnddBED. Qi(ﬁl clid eﬁtrh:lythd ﬁdj’aaitof Bitoril 2,gaeferably

to cydopro e nt
e o e T
B Xaeptiag hierqatombelad fidn N, @,br |$eiﬂnb ecm@ﬁmng ring atoms being C

terocyel oL &% LitRoR &b ahid o‘f)f&.jlr'sﬁb§ﬂtﬂéilts
¥ _
G AR R e WRCR A  S E

.@@aﬂ%e?e Nl AR5 S amiN o2 Bty B uN@I(@G)@U(@Hg)‘é ok Balogen

I kyl b d
vyl oy o ghb e ettt sf I8 g oG o
g&t ﬁ@i&ﬁﬁtﬂ' Eydmgs) fmﬂi&t&éﬁﬁ&hﬁmeheu inalude;bot are not
t i suhs
e

spystaaed rdgim)y;ﬂ opumdﬁ)zmihsn'gutted pymz;iaﬁmptm ¥ substituted pyrrolyl

Db e onl sl ity i

riysiordizy) apdionglly substiiies) indgnyl, emfiopally sulistitpted isoquinolinyl,
dpﬁghm}%gédtgieaﬁﬁrbaﬂ&l-ﬁ bttty ,suEHﬂilttﬁ’t@H Elﬁ}dhyi optlona]ly substituted

besrA SRR BR IR YOSt d@ﬁs&%ﬁ% SR8 pliphal sititeted
Heﬁid B Enddl \dpi fiogl ﬁb@@ﬁl}l&@ﬁhbmkﬁlth&i@;bgbpyalh&bsﬂtuted

T:E‘JHPB% gﬁ ﬁlﬂlﬁkﬁ @ﬁtt?isﬁgoop{fﬁ%%/ehvp%%ﬁ %ﬁeo é&lﬂ?&ﬂ?‘ gxemphﬁed herein.
o v |00l Belt Bl SLER noBiines »g;qg Hhcbon atoms aing

' Iﬂerﬂ.bfds wd:mtlmdemmhnbﬁ limpitdd - qiclopeqrrh aydebutiosuslopsaih

S el D O Rp S ARH ) it LS LB B i bl

the corrpounds of formula (I) are these conpounds of
f or #8l @ TdnembBRd Biitdrbdyhlie’ denotes denote a saturated cyclic ring comprising

from 1 to 6 carbon atoms as ring members, the other remaining rg;g member atorns
being selected from one or more O, N and S. Preferred 5 to 7 membered heterocycloalkyl
groups are 5 or 6 membered heterocycloalkyl groups. Examples of 5 to 7 and 5 or 6
membered heterocycloalkyl groups include but are not limited to optioha]ly substituted
piperidinyl, piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl,



- 10(1) wherein R is a 5- or 6-nenbered ring

respectively of formula (I1) or (Il1): WO
691PCT/ EP2006/ 001879 - 7 - R2 is
W(ilg@g/ogﬁécycl oal kyl or R3 is aryl or heteroar yﬁ,CT\%Il’zggﬁmmmg

ate optionally substituted by- €N CI F Br CF3,

CHF2, or -0-C2-C2-al kyl, -(Q0)4

isouag Ciirdin Gy morEhickyy; thigrobidip, 1SD§11@qhémYL ew@vishdmyl quinolinyl, .
134%) ARk bgﬁ%gxﬁ%%&%g 5&&?\@1&1%11%1%&995&&9@51%’1 benzoazolyhdlnyl'

stitute

dlhrmfhrﬁF@traly@pmly ﬂlhydmp(myh mr@dr@pmnﬂoﬁmorpéwimﬂ

ShfpRbis s o ﬁé@%ﬁé@ng et aion,

> quwmaw" tefiRgRimoquino prraliydroisaguinelinyl, I-oxo-
thgm%lr ggﬁf? ]10&%0?{8 rmogﬁ@#&ﬁgg 4. &a%'par@,ﬁ' &é&epahlggs wall as these

Q‘SWI(@)?C-@G&@Y ﬂilwabk;llbyt’mﬁam;@s}@rmbﬂyw, “NH2, - NH
-C7-al kyl or -N-di (Cl-Cralkyl), Re is -OH, CH2F
-CHF2 -CF3 or -0-(Q0)-C1l-Gr-al kyl;

Also encompassed by the compounds of formula (I) are these compounds of
formula (I):
R’ '
Ny
| H
N. =~ _ N—R

N. O
Ry -

- 10 - (D

wherein

R!is a 5- or 6-membered ring respectively of formula (IT) or (IT1):

XE}\R‘* | ;‘/K;/}QR,; Xé}—\}\z{“

S

(I “‘ /S\ 4 “‘ // 7

“‘ NS /N\ 5

F ’ ‘ .

| N)\w PV @\R

(Im) .
]
Y = \



Rf is C-C7-al kyl, C3-Cgal kenyl, C3-Cs-cydoal kyl,
phenyl, ben_zyl or -(&)-R; 15 Rg, Rh are

w@ﬁﬂ;@d@%ﬂfn“y a Greg-al kyl, C3-05-cydoal kyl, pcT/EP2006/001879
C3- C8- al kenyl, phenyl, benzyl ;7 OF -(C0)-R or Rg and
- Rh can al so, together with the nitrogen atomto which

R ooyt AT b therar ot gEs onal |y
2 '1’§35fai"}11 Bk Betedatyl whicH aié o?abnzﬂiy stbstiNr2d by:

I-Ntrt) A C7a| | G tﬂﬁé: %F\%é? Xt Eﬂ%@ﬂ L@f&j@mﬁc NH-

accept a )5@ Its er@.QjHZF -O- (ZM&Q @RS RERF dnhetdrearyl
conpounds  Of formul a (I

. & Eeé a%ﬁgpounds of
5 formul a'V"(hllﬁ‘f}ylS oponglly é)l StW"Fé By and Rd are as
ent i
R SR TR R R e R T jM b-ORE -

- 8 | h. p laliQbyENREE" & 1l heteroaryl
whi cﬁcgrg)e %R?lll onal ﬁ substltut ed EJ?/H% F, Br,

REHR3, @F@}ZCT@H(YIGE@ C7-al kyl, -(C0)-Rb, (CH2) - Re,
b (g}kﬁ:r @Ig@,ﬁqd 0- CHF2, -0-CF3,

o R gHOgi Rd of Iﬁgéeépog% whi ¢h i s optionally
stbstOHjﬁ\E& pyNE-(CP¥Q-Crrddlfls H -oH, O, F, Br,

R0y E L hu N Rl Mgl oP SR, g 1 or -

R}% e, Rd, " Re .and mareéﬁqy fi ned
Qrel—ﬁﬁao@HzFaa?,»%i 1CF'a§f phdcdeutrakrhy acceptabl e -

ﬂl t t??ﬁtd%e%ﬁ?fc 5~ 4 @}5 cycloalkyl phenyl, benzyl or - (CO)-R

pyrlm amno - zi ne- 2-
o AL r:afm iy Cacne i GeSorm B Rgenyh beazy
or -(CO)-R’ or R¥and R” can also, together with the nitrogen atom to which they -

are attached, form a 5- to 7-membered heterocyclic or héteroary*l ring optionally
substituted with 1 or 2 OH; o : -
R’is NH,, -NH-C,-Cy-alkyl, C;-Cr-alkyl, or C-Cy-alkoxy;
20 mis ltod
nis 2to6;
as well as phannaceﬁtically acceptable salts thereof.

Also encompassed by the campouﬁds of formula (I) are these compounds of
formula (Ta): '

2

(e -

N O Rr*

300N
25 K H

wherein R%, R® and R? are as defined hereinabove.

In certain embodiments, the compounds of formula (Ta) according to the invention
are these compounds wherein:
RZ is Hor C}'Cj'"a]le;
30



10

15

20

25

' M%Ph@nyhgr $OTHh-BrembpRred PSIRIATY

10Furt her conpounds enconpassed by the conpounds of
formula (I) are these conpounds of formula (Ib):
wherein R2, R3 and R4 are as defined herei nabove.
In certain enbodinents, the cpnpounds of fornula (IDb)
according to_the invention 15 are these co
al yhich gregp‘n ]yyqugg}mtgd by:
or 6- W@Pﬁg@b it @Fp@mf W@ kY eali%@t L@@ﬁk“’y (CHy)n-R°, -NH-
substituté

- 0- G - C@l- Qy-lc’/-ﬂﬂ()d}O-p QH;F —(EQEI)FQ} %CFg, -S(0)-R* or heteroaryl

- NH( Q0) EHE: 0- CF3,
- S( 0) 2- W{g(:h 1S ﬁ%tf(yenraggr% ?E%év:&] g é‘ﬁ’tll onal | y
R§ s Hi, tOHed!, myBe;JcW{HmyCi«“g,m ﬂ?ﬁalklyi @ OBIC;-TraliBi or -
é%? 2, CFS Cl-C7-al kyl, -0-(C0)-C1-C7-al kyl or -
Rh, Re, Rd, Re and mare as defined
Rh Qt“eRﬁ q@%&m a% a«é@bhn&ﬁh@aﬁﬁme@tww&é phaAf&RAl @y Qcceptable
sal ts thereof, for exanmp

Saéts Wesrefi fog ﬁ{twpherﬁmeﬂ% oy(lpﬁrﬁmﬁhyl SpylrEHoheYRZREhepHylic acid
1 d
g&ggﬁﬁopfgaﬁF&E%quﬁ r(%oﬁpguﬁg; gnconpassed by

the conmpounds of fornula. (1) are these conpounds of

Firthen compounds eneympesss) mothe gemprms2d g mub @rge fpese compounds
ofdghel IR, R3 and R4 are as defined herei nabove.

In certain enbodi nents, the conpounds of fornmula (Ic)
~according to the inygntion are these conpounds

wherein: 5 R2 is H Cr Cral kyl ;

N
o
v={
-y © R

wherein R?, R® and R* are as defined hereinabove.

_Ixi"certai'n embodiments, the compounds of formula (Ib) according to the invention

. are these compounds wherein:

R%is Hor Cy-Cr-alkyl;
R’ is H, phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:
‘ CN, Cl, F, Br, CFs, CHF,, or -O-C;-Cy-alkyl, -(CO)-R", (CHy)m-R°, -NH-
(CO)-C,-Cr-alkyl; -O-CH,F, -O-CHF,, -O-CF3, -S(0),-R” or heteroaryl
‘which is optionally substituted by C;-Cr-alkyl; |
R*is H,-OH, CL F, Br, CN, -CHF,, CF3, C;-Cr-alkyl, -O-(CO)~C;-Cr-alkyl or - |
. (CH2)xRS
R® R, RY R® and m are as defined hercinabove, as well as pharmaceutically acceptable
salts thereof, for example 6-Methyl-3-(pyrimidin-5-ylamino)-pyrazine-2-carboxylic acid
(2-methyl-thiazol-4-yl)-amide hydrochloride.
Further compounds enoompaésed by the compounds of formula () are these

compounds of formula (Ic):
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R3 is H phenyl or 5- or 6-nenbered heteroaryl which

are optionally substituted by: CN, d, F, Br, CF3,
wHg094861 - 0- Q Cral kyl, 4C0)-Rb, -(CH2)", -1t c, pcPP2006/001879

(CO)-Q Cr-al kyl; -0-CH2F, -0-CHF2, -0-CF3, -S(0)2-Rd

or heteroaryl which is optionafly substituted by

Cl-Cralicyl; 100 R4is H -O4 d, F, Br, CN -CHFZ,

CF3, CrCralkyl, -0-(@)-C2-Cralkyl or - (CH2).-lte;

Rb, le, Rd, Re and mare as defined herei nabove, as

wel | as phar maceut i. byt ‘accept abl e sal ts t her eof,

for exanple the foI[I :

- (3- Fl uor o- phenyl
(4- et hyl -t hi azol -
3(Pyr|d|n3ylamn pyr I ne- -cailgoxyllc acid
(4- met hyl - t hi azol R2<y1)Ham de di hydrochl ori de;
3-(Pyriraidin-5-ylam no) pyra7i ne-2-rarboxylic add
(,4- met by azol '

@BK@FWR@Q@@W?W%%@E%B%’%’OWfazi ne- 2- car boxylic

Zﬁ Id q% Ge4rtaq§ Earrr]l lofhtmhtlan e compcgund% rcr}]f %?:mr&yad(lgcar]clcgr%jgetb the invention

&Magetmgﬂp’imﬁgywulme@m 5-ylarni no) - pyra7i 1le- 2- car boxy

|, géf hyl -t hi azol - 2-y1) - am de. Furt her
&h‘ﬁg ﬁg%f'massed by the conpounds of formula (1)

RERE H,hhseyl 6@ B'p@id pafefberbdbetatcari khich are YRionally substituted by:

oyt e TR T

enmbodi W@O%Cltd}ﬁa]k?mmjﬂﬁ ab-E1ak), POLEr;( 15dD) AR of Ikitergaryl
to the i tlon aq&g’ Eese I?? U@oqﬁk’ﬁhereln R2 is H

or Cl- C‘?" §/PPt1‘3n Sp Stifl‘lteé H‘Riol or 6- menber ed
Rigd erpapg, ow,m @Ne-CHEF, @J}J@I(tlycys } 10-4CY-OYC;-Elyl oz -

CL F, Br 3, HF2, or -0-G-Cralkyl,-(CH2).-Rc, -NH

( C0) @sz? al kyl ; -0- CH2F, -o CHF2, -0-CF3, -S(0)2-Rd
ROTRNRE a-Qal Yh ax\éﬁs‘élhﬁh&i 1eRtihanse] 3 vadibs bhidtbfeutigally acceptable

Cl1- C7- aIkyI F% H. G -C7-al kyl or
setis-thergphcfa ¢ “RW corap o 0- Rf,

G:l -methyl-thiazol- -amide;
3@ ﬁﬁoﬁJ WI\?RQ {u@ﬁlarb id (4-methyl-thiazo, Zyl)

| 3&?@@@ atansieg) ~ﬁ@faarﬁa?aev 0XY23§ awémi %%%ﬁﬂat%gmqj} _"mde

d_}g{)}@}%&l cally acceptable salts thereof, for
exanpl e t he fol I owi ng conpounds:
Blapyre P RAGG ZarRt PoSLip orid 1 metbyldhiagelid ) @mide;

661%@1 13 (Bgﬁéimls- HIiNb P& Plazife wldarbaylid gid LB methyl-thiazol-2-y1)-
ﬁyrl di n-3-yl am no) - pyr azi ne- 2- car boxyl i c

iﬂipyrazol 3-y1)- anmide hydrochl ori de;

-3- idin-5-yl azine-2-carboxylic acid (4-methyl-thiazol-2-y1)-
?rh'yl(Pg pyri mYSFlrllno I))/)Irram no) - pyrxgm ne- g car gcljxyl [ 7
%ﬂ:l d (1- met hyl- 1H pyrazol 3-"yl)-am de

hydr ochl ori de.
Further compounds encompassed by the compounds of formula (I) are these
compounds of formula (Id):

R2

N
R> \H



Furt her compounds enconpassed by the conpounds of
formula (1) are these 20 conpounds of fornula (le):

wo BogRsdsd N enbodi ments, the conpounds of for pd@edzd®Rooisro
- according to the invention ar? these conmpounds
R

mhereln 25 R2 is Hor C-Cra - R3 is H, phenyl or
5- or eged he oaryl |ch are optionally
@1?5%%' E%/al‘m ée%rl C?{F—ml@m@ OVéF3, CHF2, or

- 0- C1- C? aIkyI -(C0)-121", -(CH2)fli-le,

- NHE£03rth Eﬁb@ﬁﬂfﬂénts ﬂ%@ﬂ%md@oﬂjﬁﬁula{m)%&rdmg to the invention
-S(0) 2-Rd or _he eroaryl which is optlonally ‘

$6 OMPOYRERVRIEEy - al kyl : WO -
Rzggogglg@p@;ggy EP2006/ 001879 - 11 - RAis H -OH d,
-k (ﬂ C7a|| o, . )
5 Rn @b@}m@ﬁ orT- el @ﬂwnabere hetgogry! {éélﬁhﬁr%mn%“ﬁéﬁ%’& by:
m are agngef,imned, djle;@m@bﬁvg,-clasy m?;j @) Rb —(CHz)m—Rc -NH-
pharnaceutlcalIyﬁgﬂeﬁgtabl eof Furt
conpountfs &o?“?k EFF¥ﬂﬂ
are theﬁ&&qmm eﬁbsfuaitﬁralb ct )a11<y1v\herel n R2, R3
and R4 are as defl ned her ei na

RSt t & o orbrl B -2tk 6{91%6@%1‘@%9»79 R CpfGp-alkenyl- o-

10 aCCORﬁL@—IFéQNﬂHRhI rtve@g m&lﬂ%&[{éd hesg),! cmrpounds
or Q Cral K IS.H, (ﬂ 5- .
eRn&v&é % gt g awfew #@H&Wﬁb ﬂ%W ElSP larmaceutically
a&féf‘étﬂe SHIM&IQ%‘ZP f%Ntxag le the (ﬁﬁwﬁ%&mﬁﬂ%@s or
3 (W@p Imﬂd@{é’rﬂwma)ﬂlYW" —Wbm acid§1 apeghyl-1H-pyrazol-3-y1)-
)2-Rd or heteroaryi 15whichis optl onal | y

- Mt tuted by Cl-C7-alkyl; R4 is
15 6M¢W@~§—¥M}pm®2ﬁ@w%aad C(lcmzf$171~1ﬁiepyrazol~3-yl)-

amide hydrochloride; and
6-Methyl-3- (pynmzdm- -ylamino)- pyrazme-?.—ca.rboxyhc acid (1- methyl-lH-pyrazol 3~
* y1)-amide hydrochloride.

Further compounds encompassed by the compounds of formula (I) are these
20 compounds of formula (Ie):

wherein R?, R? and R* are as defined hereinabove.

In certain embodiments, the compounds of formula (Ie) according to the invention
are these compounds wherein:
25 R%is Hor C-Cy-alkyl;
R*is H, phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:
CN, Cl F, B, CFs, CHE,, or -0-Cy-Cy-allyl, <(CO)-R?, ~(CHy)zy-RS, -NH-
(CO)-Cy-Cy-alkyl; -O-CEHLE, -O- CHFz, -O-CF;s, -$(0),-R%or heteroaryl
which is optionally substituted by C,-C;-alkyl;
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Rc, Rd, Re and mare as defined herei nabove, as well
as pharnaceutically acceptable salts thereof.

waQbisrbdser conpounds enconpassed by the conpourdEER{006/001879
formula (1) are these conpounds of fornula (1g): '
wherein R2, R3 and R4 are as efi ned her ei nabove.

06/Q9 1 6
%ﬁﬁodﬁhe%gg &CFFT‘%’ r‘rf)é:u aTsrCr o?"arﬁlucfla“?“l((é@ ((E;:lgo? %ﬁtﬂl P
to th@:}iﬁﬁ{éﬁil on are these conpounds wherein: R2 is H

}g; ﬁg:ﬁ)i%z Bd ﬁzin’&as gpfglFfr? ct,&mrs&%a orvg n%g{eﬂ) hs np%’raﬁ;mceuﬁcaﬂy acceptable |

altbtierdofit ed by: 5CN, Cl, F, Br, CF3, CHF2, or
C0-Cl-C7-al kyl, -(C0)-RL', -(CH)mR,
( CO)Futer c@jnpmhnds ﬁe@r@Es,sed oy @dﬁ@lpe@af@,}éf foraB(DJI2 aRdthese

%r’?é%ﬁ“%?ﬁoﬁg is optl ongl I )E/Brsugilt i tg_"e:g by

CF3,-0-(Q0) -G - C? allgyl or - (CH2)mRe; 10 Rb, 12.°,
Rd, Re and mare as fi ned herei nabove, as well as
phar maceutically accgptable salts thereof.

Furt her conpounds ghc assed by the compounds of
formula (1) are t sec npo%ds fornuh%(lll) R2

wherein R%, R® and R* are as defined hereinabove.

In certain embodiments, the compounds of formula (If) according to the invention
aré these compounds wherein: -

R?is H or C;-Cy-alkyl;

Rlis H, phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:
CN, Cl, F, Br, CFs, CHF,, or ~0-Cy-Cy-alkyl, -(CO)-R®, ~(CHa)y-R°, -NH-
(CO)-Cy-Cy-alkyl; -O-CHE, -O-CHE,, -O-CFs, -S(0),-R% or heteroaryl
which is optionally substituted by C;-Cr-alkyl; |

R'is H,-OH, Cl,F, Br, CN, -CHF;, CFs, C1-Cr-alkyl, -0-(CO)-C,-Cy-alkyl or -

(CH)n RS |

R®, RS, R%, R® and m are as defined hereinabove, as well as pharmaceuucally acceptable

salts thereof.

Further compoundé éncompassed by the compounds of formula (I} are these
cormpounds of formula (Ig):

wherein R%, R® and R* are as defined hereinabove.
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?-k,-. INHe \, ( NT-Nlh) N----( R3":1\LI-1 OR4 15
wherein R2, R3 and R4 are as defi ned herei nabove.

wo moces4eai n enbodi nents, the conpounds of fornetwEPLIN03/001879

according to the invention ar q_zt hese conpounds
vvhereln R2 is H.or G -Cral kyl; R3 is H phenyl

s u b srtl | 8&@8@%%@&%@&% %%ﬂﬁﬁ%%dﬂﬂ% th¥he invention

are0thE- o@madumyu whez(emo) RL', -(CH2)mitc, -NH

&0 - 0- CH2F, -O-CHF2, -0-CF3, -5(0)2-Rd
R P ﬁ?erba ﬁﬁ&\i\hl ch is optionally substituted by

sClzh ipkghiyl oRE- G156-rhemaithid &tgroﬁwl BihichGe opt@iﬂéﬂy sutsBtuted by:

Q C7a| k o

o, Rl RV A R SR D1 BTG S G -
phar rmc E00)- €Al Cyalhdc-apiGibiie-Q-AIHE,, t(h—éIIepS(O)z—R or heteroaryl
Furt her oun nc S y he _conpounds of
f or mul a™ %Lfc)lﬁpﬁ?%h?‘}?@gég%n%ﬁbﬁﬁ&?r a?laﬁnul a (li): WO

R2 306 H) 906K TRET BERAWDELIIE,] 879 C—;—CI,—,@alkleZ) (CO)-Cy- Cy—a]kyl or -

(CHz)m-R5
R% RS, Rd R and m are as defined hereinabove, as well as pharmaceuucally acceptable
salts thereof.

Further éompounds encompassed by the compounds of formula (I) are these
compounds of formula (Th):

wherein R?, R? and R* are as defined hereinabove.

In certain embodiments, the compounds of formula (Ih) according to the invention
are these compounds wherein: ' '
R*is H or C;-Cy-alkyl;

R’is H, phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:
CN, CL, F, Br, CFs, CHF,, or -O-C;-Cy-alkyl, -(CO)-R?, -(CHy)m-R, -NH-
(CO)-Cy-Cy-alkyl; -O-CH,F, -O-CHF,, -O-CFs, -S(0),-R% or heteroaryl
which is optionally substituted By Cy-Gy-alkyl;
RYis H,-OH, CL E, Br, CN, -CHF,;, CFs, C;-Cr-alkyl, -0-(C0)-C,-Cy-alkyl or -
(CE2)mR%
R®, R%, R%R® and m are as defined hereinabove, as well as pharmaceutically acceptable

- salts thereof.

Further compounds encompassed by the compounds of formula (I) are these

compounds of formula (Ii):



wherein R2, R3 and R4 are as defined herei nabove. In
this embodi nent, R4 can al so be H. In certain
wentwedpssent s, the conpounds of formula (li) aceoOr/drmge/661879
to the invention are these canpqunds wherein: 5 R2 is
Hor C-Cr-alkyl; R3 is H, phenyl or 5- or 6-nenbered
heteroaryl which are optionally substituted by: CM
or -0-QCr-alkyl, -(C0)-Rb

d, F, Br, CF3, CHE, , ,
J(CH2) " - e, -NH%?{L—QOaIkyI; _0-CH2F, - 0- CHF2,

-0-CF3, -fl(0)2-2.>wr heter | which is
optional |y substiltuted byI{} /al ; 1:R4 is,.H -OH,
d, F, Br, oM - N , (1)
-0-(Q0) - QC? al kyl or -l (CH2) N Re and m are as
defined herei nabpybl, asOwel | as p maceutical |y
accept abl e sal tB theﬁ‘éof for exanple the foll ow ng
compounds: ‘

vﬁw%éﬁ }BSJ 33LGRY, éjéstdeﬁné(& gérglixg%ve? ﬁ%o%ﬁiﬁ@ﬁl?ﬁ’(é’e{ﬂ ftso be H.

Iuoro pyric

hyd&ff E&Ita%g %%0 as the co pounds of formula (i) accordmg emventlon
pyrim am no - pyrazi ne- 2-car

aceféld@ C@Blﬁdwwhpym di n2 y1) - am de. Still

ds enconpassed by the conmpounds of
-}?or mﬁ{ H :’ié] t hese corr]Eounds of formula (ID: 20

Ritkee i{@phem or Bonfraharibeaecheierode whish aneeptionlp vebstituted by:

I t t b LR _NH-
accor di 60V PRY TSI QP eI lgE oL R AR, Ak
wher ei n{CEY-G1sCklloyl; Q@-CHaIFKyP-CHIO-O-CFs, -S(O)z—R or heteroaryl
2006/ 09 R H, ph |

or 5. ot b RINRAE Ly R g L° 0L Bnal Ty
R%umsﬁ,t-@&@:m Braml, @m;;cm@@@kﬂa@ﬁco 1-Cr- aﬂcyl or- .

%ﬁfﬂ ahkyl -(Q0)-Rb, -(CH2)m 12"
-NH( 2 'C7- aI kyl; -0-CH2F, -0- CHFZ - 0- CF3,
R XORS RRdndm fretze defareyll hewﬂmaﬂmvess@\pﬂm@ pharln;aceutxca]ly acceptable

sﬁ%%ere})fd ks exg)lﬁplotﬁecgﬂlg{vjingyéompounds
6-Methyl-3-(pyridin-3 ~ylamino)-pyrazine-2-carboxylic acid (5-fluoro-pyridin-2-
yl)-amide hydrochloride; and
6-Methyl-3-(pyrimidin-5-ylamino)-pyrazine-2-carboxylic acid (5-fluoro-pyridin-

2-yl)-amide.

Still further compounds encompassed by the compounds of formula (I) are these
compounds of formula (Ij): -

RZ

wherein R% R® and R? are as defined hereinabove.

In certain embodiments, the compounds of formula (Ij) according to the invention

are these compounds wherein:
R*is H or C;-Cr-alkyl;
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5R4is H -OH a, F, Br, CN, -CHF2,
CF3,-0-(Q0)-Q Cr-al kyl or - (CH2).-Re; Rd. It d,

WO t@wsMsisand m are as defi ned herei nabove, as vetI/ER®06/001879

pharmaceutical Iy acceptable sghts thereof, for
exanpl e the fol |l ow ng conmpoun s

1%5'4 ey %W%M %@Wwﬁ%@é%ﬁ&aﬁf gLﬁ;smuted by:

- Phenyl é.‘lN lﬁ‘d,Fp)Ba‘a@Fanéil—ﬂlzﬂar@erQ@ﬂWh FECO)-R®, ~(CHy )R, -NH-

(3 cblo m B _ _
- Met hyl(egs)%yr 7 % Ui %g{ g)m'cno 2 rgurC I ROR R ar| heter?aryl
| c aci dw@&bahbphmqﬂlyewbdﬁ}uteéhy @e(hyﬂiwtchl ori de

RoP  babith Cpaty B @ﬁi@@%ﬁﬁﬁ@mé@@h@%@%ﬁ

15 ((E.H@)“HBR?; R2, R3 and R4 are as defined
errbodl nt,s

RO KA S in grg b SRR e RO Paratahsicar asgeptable

sﬂfsehérb@isﬂ)r@mmphﬂﬁefoﬂbwh@dmmpmnds Hor G- C7 al kyl ;

oy P PRERC) B e I ol AR EE S B AT BREN e

CF33- am@do-pPradit Q?ceabdﬁgylhc acid Ci)):h]ﬁ'rq»phﬂ:hyl) -amide; and

| k 0- CHE2, (
%é&@ﬁ&?—&rﬁwd&ﬁ ST G A LR ER i tlono-phenyD)-

aﬁﬂde@?ydﬁbdhwnde R4 is H -OH4 d, F, Br, CN -CHF2, :
CF3, Ci1-C7-al kyl, -0-(C0)-Q Cr-al kyI or - 25(CHAR- Re;

Rb, Rc, -d, n tc Re and mare as defined

her Siilhfithee rorapomedd enasmphmedic decompouydecidennedh (B are these
@,ﬂfﬁ &és'?}?fo%&flﬂa Ig; exarrpl e the foll owi ng conpounds:

eny am no- pyr azi ne-2-rar boxyl i c add

(2-nmet hyl - pyridin-4;y1)- a.m de; and o

3- (5-Chl oro- pyri di - 3-yl am no) - 6- net hyl - pyiazi ne- 2-ca
rboxylic acid (2-nethyl- 30 pyridin-4-yl)-amde. WO

2006/ 094691PCT/ 001879 - -
N~ N N (T
Ra/N\H O R}

wherein R?, R? and R* are as defined hereinabove.

* In certain embodiments, the compounds of formula (Tk) according to the invention
are these compounds wherein:

R*is H or Ci-Cy-alkyl;

R%is H, phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:
CN, Cl, F, Br, CFs, CHE,, or -O-C;-Cy-alkyl, -(CO)-R®, ~(CH,)x-RS, -NH-
(CO)-Cy-Cy-alkyl; -O-CH,F, -O-CHE,, -O-CFs, -$(0);-R? or heteroaryl

which is optionally substituted by C;-G;-alkyl;

R*is H,-OH, Cl, F, Br, CN, -CHF,, CFs, C;-Cy-alkyl, -O-(CO)- C1—07 a]kyl or -

(CH2)m-R5 ,

R®, RS, R%, R® and m are as defined hereinabove, as well as pharmaceutically acceptable

salts thereof, for example the following compounds:

3-Phenylamino-pyrazine-2-carboxylic acid (2-methyl-pyridin-4-yl)-amide; and
3-(5-Chloro-pyridin-3-ylamino)-6-methyl-pyrazine-2-carboxylic acid (2-methyl-
pyridin-4-yl)-amide.



-The invention al so enconpasses nethods for the

preparation of the conpounds of the invention.
wab@soowpounds of forrmula (1) can be prepared PCT/EP2606/001879

.according to the follow ng nethod of the invention

“whi ch method conprises the stéps of reacting an am no

(1 sf)ﬁ%ggn%&? %wg’ﬁ%n@%%f&w R R Behr 4?%*&?‘*%%%%? ounds f’f |

tiofinfartoml a (VI11): R 1-NH2(VIII) and then, if
necessary, - deprotecting the resulting conpound in

order to obtain a 10 conpound of fqrmnula
f ol Thasermpgurdsaftommeple (g C%%Bﬁﬁélfeéﬁc%@lﬁﬁ ft%\tf{e\ﬁyllwnpﬁ method

ofthe GRRRUBS wiicH @R Ro ;p&es B8 5t%pd fkreacting b aﬁﬁﬁ%rotté?;ted or free

obtain the canpou ) wherefn le and -
| ARANO NPT r}p ‘ﬁiéﬁ%ér"éiﬂg}ébove and Xis halo, and R
is al kyl or %ral kyl (preferably nethyl or ethyl). The
protecting dgfoup can be for exanpl 8 a carbamate
protecting group such as the tert-Butoxycarbonyl
(-BOG, or~a -protected derivat such as a
-(BOO)2 ¢ bup The conpounds for mula (1)
can al so - ~accor di ng tH Fbg%
. method- of th nt| WHekh net hdd co %ﬁﬂe
st eps of req.q;lpl ng)a conpound of ZON&gr nola (1V): WO
2006/ 094691PCT/ EP2006/ 001879 - 16 - “in a
di azoti zation reaction with sodiumnitrite (or an
withkydonipotind iéjornmlpf\@signce of aqueous nineral acid
H X eventually in presence of a copper(l) salt CuX to

yield a conpound of forﬁum{(w )(VIlﬁ

_ and then, if necessary, deprotectmg the resultmg compound in order to obtain a
10 compound of formula (V}:

NH, O

followed bjr reacting the compound of formula (V) with a compound of formula (IX):

RAX (IX)

in order to oBtain the compound of formula () wherein R, R? and R? are as defined
15 hereinabove and X is halo, and R is alkyl or aralkyl (preferably methyl or ethyl).

The protecting group can be for example a carbamate protecting group such as the
tert-Butoxycarbonyl (~BOC), or a bis-protected derivative such as a -(BOC), group.

The compounds of formula (I can also be prepared according to the following
method of the invention which method comprises the steps of reacting a compound of
20 formula (IV): '



foll owed by reacting the conmpound of formula (V)

with a conpound of formula (MI1): RI-NH2(VIII) in
wonrehsneieol obt ai n a conpound of fornula (WO R2pGOEP2006/001879

followed by reacting the conpoynd of fornula (Vi)

with a conpound of formula (X): R3-NH2(X) in order to

obtain the conpound of formula (1) wherein le, R2 and

R3 are as 15defined herefnabove and X is halo, and R

is alkyl or aralkyl (preferably nethyl or ethyl). W)

2006/ 094691PCT/ RP2006/(J0T8K9 - 17- Schene 1: Ceneral

procedure |: Stepl Theistarting material: of
formula (1V) is comercy Mrab for R2 =
Hydr ogen. Anal ogs with = kyl cahVbe synt hesi zed

by condensation of the api;ofiate. ketoal dehyde-oxime

(I'l) with an Am no-cyano-acetic add ester (I11) [J.

Med. Chem 1997, 40, 2196-2210] in acetjc add
Jpveiﬁﬂﬂogmﬁoﬂmpﬁpﬂm@l@ nitgiterdfirgn @ﬂ% nigi#e) Bepresence of aqueous
th®RtAhGd ARGy BbriSinBdoFOBHBRYT)ARR CuXBb R compound of
formula (VI): ' ,

followed by reacting the compound of formula (VI) with a compound of formula
(VIID):

RLNH, (VI

in order to obtain a compound of formula (VII):

R2

e

R
10 ' X 0

followed by reacting the compound of formula (VII) with a compound of formula
(X):

RP-NH, X

in order to obtain the compound of formula (1) wherein RY R? and R® are as

15 defined hereinabove and X is halo, and R is alkyl or aralkyl (preferably methyl or
ethyl).

This method is further described in details in scheme I and general procedui'é I hereafter.



10 Step 2 To a solution of a conmpound of formula
(MII'l) in a solvent (e.g. dry dioxane) a solution of
Wotzbdslifﬁid@ﬂ alum niumin hexane is added. A copp@udotRfoo1so

formula (1V), (Iva), or (V) 7¢.then added_ The

compounds of fornula (Va), (Vj, or (VIl) can be

|soI gred and purified using conventional nethods. 15
otection The conmpounds of fornmula (1Va) can be

obta| ned by stirring a conpound of fornula (1V) W|th

di -tert-butyl di carbonate d 11§

4- (N, N-di net hyl am no) pyridine in refh gn WO
E|E%| or ome

2006/ 0946911' CT/ EP2006/ qf18%0 - 18 -
The conpound of fornmul axVayhcam.be igehaied a
purified using convention hods. E{mf)lﬁepr ote
The conpounds of fornula é\ﬁ\/}!i ¢an be obtai ned by O
stirring an acidic soluti )2 qrv&) conpound of  N(BOC), (va)
formula (VI1) in a suitablie solvent (e.g. water |pe,tection
and/or ethanol). The conpdunateaionfornula (V) can ye
|soI ated and purified using conventional nethods.y?
StRep 3 The conpound of fdrmula (1) can be obtai ned

her by cat al co i ng of thegggrpound ‘M’&N
orﬁaul-;cf;l(l\a{vvlth¥ &g bndibf f or mul ), orN!

by
neouplin Ooqirpound o 2:N (VIR—)—Nﬁ[Zt h a ;(H.I/N\Rl
C und! of forpula (X) udingle.g. R CedVIIth ‘car bon
4, 390 s i pfenYbhospbi noyeg, @ oiinet hyl xant hene ML O (v)
( Xant hpho®&jMa®d trjAdi benzyl i dene-acet one)di pal | aai $HPp 3

chl or of orm conpl il-Be2ggba) 3. CHC13) . The conpound @F—x (x)
formula (1) c t hegudbe isolated and purified usiig

convengzi onal thods. In gertain cases for cpnpoungds
of forjoula (1 X) where X ig a chlorine or af uor i fe
atorr[\/ljgu nd R3 isg@ ﬁetTy& lic reS|d§{e i's phgo
pos bIe to conduet-—t-he Icou lin step Dnc of Na H

Pal IW r bogatRu n| DMR NG
conpound rrru[‘EﬂXl) c n tHen be |S®X)at ed and R

puri f i%e conventl ondl nftH¥ds. General . NH O
pr ocedure II R2 R

General procedure I

Stepl

The starting material of formula (IV) is commercially available for R? = Hydrogen.
Analogs with R? = alkyl can be synthesized by condensation of the appropriate
ketoaldehyde-oxime (II) with an Amino-cyano-acetic acid ester (1) [J. Med. Chem
1997, 40, 2196-2210] in acetic acid overnight. The compouﬁd of formula (IV) can be
isolated and purified using conventional methods.

Step 2

To a solution of a compound of formula (VIII) in a solvent (e.g. dry dioxane) a solution
of trimethyl aluminium in hexane is added. A compound of formula (IV), (TVa), or (VI)
is then added. The compounds of formula (Va), (V), or (VII) can be isolated and purified

using conventional methods.

BOC-Protection

The compounds of formula (IVa) can be obtained by stirring a compound of formula
(IV) with di-tert.-butyldicarbonate and 4-(N,N-dimethylamino)pyridine in refluxing
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Step 5 irNIStep 4 H"4- N....//N deprotectionR
R----NH2 (VIIl) 1C BOC Gon) 20 Stepl Alternatively

wobbs/easpound of formula (X) can be obtained QléTﬂE\l;)E’ﬁ)ﬁ/omsw

catal yzed coupling of the conpound of fornmula (I

with a conmpound of forrmula (1X)7 using e.g. Cesium

WD 2006/ 094691PCT/ EP2006/ 001879 - 19 - carbpnate, . )
dighlgrgspethems, R GPHRAS P%}mgfaé?\éq)ﬁé&l H?ngﬁ‘idgaéﬁé’“ﬂﬁe‘i using
cdr¥erfidiahas)hoded tri (di benzyl i dene-acet one)di pal | adi um
chl or of orm conpl ex (Pd2(dba) 3. CHC13). The conpound of

Bégg@ul a Eﬁz can then be isolated and purified using

A & nmet hods. Step 2: BOC-Protection 5 The
conmpounds of fornmula (XI) can be obtained bc}—/1 stirri nfg

Tlae conpowmdd obforfnotai¥)aat i oltained by stirring an acidic solution of'a

co%l-l?(%\ll,ﬁ{l\dlto(ﬁf%‘%% Fg%?kgfﬁﬁﬁﬁl aBfent {e.g. water and/or ethanol). The

pyridine_ 1 n refluxing .
coampHnsr B Aeman &) crmdedeniped Ard BRI} wipgcqnveytionghmgthods.
i sol ated and purified using conventional nethods.
stghgp 3: Saponification to The conpounds of fornula
(XM can be obtained by stirring a conpound of

formula (X ) W t agueouy | ut.ion,of | jthi .
Thy Gk Pd 0 &R 0,25 BEABEACILRE Y chpffeiTtoupling of the
comagpvando bf TetEnmta x{\0r eviths acowopewent of Hermulapi¥nd oofby coupling a
cofn%dﬁﬁdaof Krdul£ EW'[igewitﬁth behodnd FuhbbBd (WPulty eg  Cesium
conventi onal_ nethods, Step 4: .
carbonate,  4,5-bis(diphenylphosphine)-9,9-dimethylxanthene  (Xanthphos) and
tri(dibenzylidene-acetone)dipalladium chloroform complex (Pd;(dba);.CHCls). The
compound of formula (I} can then be isolated and purified using conventional methods.
In certain cases for compounds of formula (IX) where X is a chlorine or a fluorine atom
and R? is a heterocydlic residue, it is also possible to conduct the coupling step in absence
of a Palladium catalyst using Cesittm carbonate in DMF. The compound of formula (I)

can then be isolated and purified using conventional methods.

General procedure IT:

RZ RZ R2

(&N Step 1 H*\\N Step 2 (I\\N
| — | e |

N 0O 3 O i N O
= ~g R—X N. =z ~p Protection o ~R

NH, OQV) ) o O Mo G0
l Step 3
R R’ R
(g\‘ }II Step 5 ﬁN Ili Step 4 | A
NMN\R‘ dfclm_tccﬁonNﬁ/)\-(N\Rl -I:CN—HZ N O~y
IS " "50¢ gam o ®-""Bo¢ g
Stepl

Alternatively the compound of formula (X) can be obtained by a Pd catalyzed coupling of
the compound of formula (IV) with a.compound of formula (IX), using e.g. Cestum
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15 To a solution of a compound of fornmula (XI1),

N, N- di i sopropyl am ne and an am ne of forrmula (VIII)
wollshog@hvent (e.g. dry DVP) a coupling reageniriafhenosro

0- (benzotriazol -1-y1)- 1,1, 3, &;tetranethyluronrum

tetrafl uoroborate (TBTIJ)) i sadded. ﬁrter strrrrng

S U T T S REL S S SRR Bl

tri‘@&iﬂ&@z!?hﬂ@{ta#ce?&km alagllz@a Shlepofbim Ef}@pm épﬁmsa?g .CHCTA& he

0 al.n stirrin

comp g doSme DX orngenbs BriBtsta Gr B it cqrrFigE pethods.
a

S 5|£§§ e, sglvent (e.g. water and/or ethanol). The
—28%%ﬁ S8k mula (1) can be isolated and purified

usi ng conventional methods. The invention also
Tlmmlmnmsle of formeth ((dhemtbeadrisinedbngiirong a gpmpowed of formula (X)

m*a?am g%a'ac&fbom@ awge(moalﬁ&gldmﬁ@ﬁ@gr difkixing

excl prents

dl@*l@wmtham She ranpmend eldepmok (FbPabedsoebmdgrsifidaring

coRSerfobPmadder chroni c neurol ogical disorders, as
mell as anxiety, chronic and acute pain, urinary

g g@gnce and obesity. The invention al so

gﬁﬁ f19%he use of the conmpounds of the invention
for the 30 preparation of a nedicanent for treating

Thercoprpenads pfifprinn FiH roenrbn b e tyi stedrgascompound of formula

g
Wrml a%ﬁﬁé&ﬁ lﬁu?rgﬁg thifurmn gg.?é)&ecge dﬂegﬁ%ﬂéf%@?%téﬁﬁpemtme using

a methanel{ T snituse ps %olamr— The romgpowrdoidemaria F%rbe isolated
andPfur iRl WhiigRbnvdMBoAAGR4A84H 91 PCT/ EP2006/ 001879 - 20 -
t he conpound to be converted into a salt. Inorganic
or ,organi c acids such as, for exanple, hydrochloric-
~*§H@ hydr obr om ¢ add, sulphuric acid, nitric acid,
phosphoric add or citric acid, formc acid, fumaric
Tacsdytiombi compiuwhd effetmnala 4¥H), NDb diisvpeopstignine and s amine of

o O LRI EL0p s B SO ESH PRaii

1bﬁ»§rtﬁ’ﬁ@@@l yeupripoy setefarrtorats (TBTHY) badded. ABppwisrag overnight

at %orﬁ%rﬂyér@tdre, thO BRAPHE] MTofuRAMIR) Ainteescdtkddid purified using

nmet al s ggllne earth nmetal s, for exanple sodium
“E%?§§?FGWF&P ‘ci um nmagnesiumor the |ike, basic

am nes or basic am no adds are suitable for the
Stéps:BOCdrepmbteptiar naceuti cal |y acceptabl e salts of
aci di ¢ conpounds. As already nentioned above, the

I a
T‘feh%gﬁ‘w. Ny %Oéﬁv"l%‘*‘“&%%aéﬁea%%‘f@?r e o
a8y 6V1hap aiseitatip vt (¢ aivater angfaxsihgmo
co%[ﬁ(ﬁ&@.mf %rimﬂﬁl %@ﬁﬂb@ﬁolﬁ&ﬂ%ﬂqhﬂﬂé& ukiin@ abiReftiofdl methods.
preventlon of URS recept or nedi at ed dlsorders
as_acute,and/ or._chronic,neuragl o di so
PGPS R e R Dby the B (BESompounds
ofaherimemtm aftt phrirmapaiticallyTaceeitalik exaigiemts Ifcughcahatment and
prgérei%r ﬁ%@?ﬁ@i‘ﬁ?S EQ%E{&%E@&?&% ARbE&P is)ﬁch SO SN Ronic
traumati ¢ or_ chroni c degenerative
nqmiegls@elgsogders,we wisB ny i etgydrenic aad apntapain) wiRdgrEIcOBUnence
andiche@se, senile denmentia, Huntington's chorea, ALS,
nultl e sclerosis, denentia caused by AlIDS, eye

injyri.es, retlnopat par ki rt soni.sm or
par q%glﬁfﬁi atﬂé ﬁse%l,e glgq@ﬁfig ccggpg@:}q‘?s g g:re nvention for the

prepdiiidn Ofﬁnmﬂjcﬁﬂﬁehﬁfédtr%m@ ot rEwdneing did afdrenientioned diseases.
functions, such as e.g. nusde spasns, convul sions,

m @rb&m&cewﬂghlhﬁ’cyeﬂtﬁhié)mlﬂﬁ f beRpoeidsaf ﬁrggﬂﬂI cin'bemanffactured
otin I ct cnoses | at.e, addi
St SingHotAC A R SF A ILRrE e flg nature of

treatable |nd|cat|ons are restricted brain function
caused by bypass operations or transplants, poor

bl ood supply to the brain, spinal cord injuries, head
injuries, hypoxia caused by pregnancy, cardiac arrest
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WO 2006/ 094691PCT/ EP2006/ 001879 - 21 - The
phar macol ogi cal activity of the conpounds was tested

' e follow ng nethod: For binding expe
wog@ﬁ&&&? it %?3}6/001379

encodi ng human md u 5a receptor was transien
transfected into EBNA cells u%@hg a procedure
descri be Schl aeger an ri stensen 5
@F&O&Eﬁ ﬁ%l\{%@x)m;@e infg a@%@ ggﬁﬂ]game@r PrERBisscids guch as, for
eﬁ&ﬁfﬂ?& @RatcRhl oW kEidShRIEBrddic a&@@u!cl}b‘ﬁdﬂc del@enHAY a8, hosphorlc
say. wher pan they were resuspendec})
P’;‘/FlFféﬁﬂ%‘fgéorFfﬁc a5 Hmariciagidyppleio SWW

taﬁ@i‘ic aéd, Mh%%hoﬁ& &i%%ﬁ%ﬁe@lﬁl@nﬁ&c@iﬂcﬁﬂm fike ¥ suitable for
4 to ,a final &assay_concentratjon_ of 20 [|gy{§)rote| n/

ﬂﬁépwma%@@aﬁwewa@ﬂlﬁéﬁ%t% wltyethesicicamgopyds of formula I.
C@ﬁ%bﬁh@!‘wﬁ@h taahvant ALVRER1 6 ARIGEREKR RIS for example sodium,
(0.04-100 nM to these nenbranes (in a total vol une
PYRSSPBO cslqumdflagpewum oythe likprhgsic priies 08 kra%qe uprEetagids are suitable
foMer StoPBATHEN Bﬁfhamﬁ&uﬁcﬁﬂf%geﬁ&lﬂg S bRLdiAR O g bk sMPEP
(2n1Vl) and I'Cso val ues ‘of t'est corrpounds eval uat ed
usi ng .11 concentrations_(0. 3- 10 000nM . gcubatlons
ver s Jesadpmestionsst abpve, the compounds of fermutkay (I and their
pHBREAABAII ARy 1 BRAH]IABRE 2N %@aﬂéaldsr%&%@oﬁéﬂ o) thithbFopic

(96-wel | V\,hlte 15 mcroplate with bonded G-/ C filter
glptamateipserteratageniss f@l@%ﬂ%@lwﬁ fogdhetreatment or prgvaetien of

mBIlOSIRRE o M%&"aﬁé%rﬁlsogﬁrs Wuth adadnitd irﬂ/ Mﬁorﬂ@ neurological

harvest er (Packard Bi 0Sci ence) times

lerflﬁrsc‘EﬂgaltB'G difrders &ndqmemo czﬁcats,mﬁfmﬁras a%%r&e@mmé pain.
TREA A )
trygpmafioeigbaenic i@gﬁn@@uﬁ% Pfﬁceqswféh@n%wﬁwp@t mshas zheimer’s
diSdake) tsﬁﬁle\@eﬁﬁnﬁé' 1eRGRHHM 0P QER G4, AR, 201 &leragd UbhBRta cansed

of_451.d of m croscint 40 (Canberra Packar d_ SA.
bYAIRS KYe ioftiesariagrahia idontthia nigkipemiss onparkinsonisagpused by
mb&RshERE 34 waPSVRitl 6 Wm(ﬂﬁ%o%%hﬁtéﬂﬁéﬁeﬁﬁ Efn%ﬁ&?sd stich as

as described previously by Porter et al
e PRRARSHEEPRSS] QHIVELi I, PLGITF] WARATY @E@nﬁnﬁv&methﬂwh%ddmona

Hﬁﬂbaﬁﬁl&ﬁﬁ%&g&eé Bgﬁ%d%@&l&le L\fnﬁetrm‘?:mﬁﬁ |c§'sl&ﬁés§a and

dye | oaded usi %é AM 25 (obt a

depresginns Qther tx imdieatiops pre {ewﬁted%%@mﬁ@n@uaﬁébﬁbvpass

I
OSBRSS0 ol URRATHL B RO R e
injysjey, hyraxia gamed by retnaneh exdies erserand hypeely@rmipFrghegmore
reé:u@ieﬂ bRAIR G A L QN Beﬁtﬁﬁe&ﬁ&&udﬁo&ﬂ%% BBSorhRlitioyVRing
by the addition of a submaxirnal addition of agonist.

pragrrmey-italardsidtirein dessllomgenmt o 89netic apermaligs sucls asiagile-X syndrom,
DYWh By bRV br Réﬁ&ﬁ‘g%]&&u&ﬁ’ QisSidefs SOl & KM e WrldGorh P@vasive

and H I _coefficient usi ng tterative non |1'near curve

developmegtab diserdar IPRD i ttamtion defigiprisorder (ADD) are also possible
120064 Q4684 BCT/ EP2006/ 001879 - 22 -

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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For binding experinments the Ki values of the
conpounds tested are given. The Ki value is defined

wokiyod?ﬂ@?ﬁsvio' lowing formula: =1C50 / [1 + L / KeimpRoosno1s7e
whi ch the 1 C50 values are these concentrations of the

conmpounds tested which cause 150 9% | nhi bi tion of the

et i i ali.gand ( M PEP t he . .
con LRI GoBal At 13t P o it Fstef e e folowing
me#pari ment and the 1Q value of the radioligand is
enpirically determned for each batch of nenbranes

pr ared ds.of the sent
B ng PR SR neleR tmand BT, pirecepypr was transiently
tr@i‘sfdc’eﬂdtmﬁﬁ%E’NA%@Em #ipdsproteduds ﬂ&shﬁ?éd sSdiihagatrapd Ghiistensen
S r Y e 10 ran o
IS el Lol el 22 4 sk dmarald Ve g -50°C
ui¥gl the daybdf adsay Gvhere Forahépr&redhailed and resuspended and polytronised in
15 mM Tris-HCL, 120 mM NaCl, 100 mM KCl, 25 mM CaCl,, 25 mM MgCl, binding

buffer at pH 7.4 to a final assay concentration of 20 ug protein/ well.

Saturation isotherms were determined by addition of twelve ["H]MPEP
concentrations (0.04-100 nM) to these membranes (in a total volume of 200 pl) for 1 h at
4°C. Competition experiments were performed with a fixed concentration of [*H]MPEP
(2nM) and ICsp values of test compounds evaluated using 11 concentrations (0.3-
10,000nM). Incubations were performed for 1 hat 4° C

At the end of the incubation, membranes were filtered onto unifilter (96-well white
microplate with bonded GF/C filter preincubated 1 h in 0.1% PEI in wash buffer, Packard
BioScience, Meriden, CT) with a Filtermate 96 harvester (Packard BioScience) and
washed 3 times with cold 50 mM Tris-HCl, pH 7.4 buffer. Nonspecific binding was
measured in the presence of 10 UM MPEP. The radioactivity on the filter was counted (3
min) on a Packard Top-count microplate scintillation counter with quenching correction
after addition of 45 ul of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and
shaking for 20 min. '

For functional assays, [Ca”*]i measurements were performed as described
previously by Porter et al. [Br. ]. 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 ICsg, and Hill coefficient using iterative non lnear curve fitting software
(Xcel fit).
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The conpounds of fornula | and pharnaceutically

acceptabl e salts thereof can be used as nedi canents,
Wo%&mgh@lt he form of pharmaceutical preparati 9@3”31,;&,%/001879

pharmaceuti cal preparations cgn be adm ni stere

orally, e.g. in the forntof 1l et s, coated 15

dr agees, sof t elat ul es,
soFftLﬂI'bbelg FRtcaiahg e §§§ﬁ*&f§t e (red sppgiven. The Ki
vaBf¥ik défated It“ﬁ)@fc@l@ﬂmaéﬁjﬁnbh ef f ect ed rect ally, e.g. in
the formo supp03|tor|es or parenterally, e.g. in
the formof injection_soluti The conpounds
of formula | and phar i gzﬁqlgglﬁly”&écept able salts
t hereof can be processed with pharmaceutically inert,
mivftﬁﬂgam ICs@Valassgre tis€ascemt giohe bf ﬂlheoﬁip@dﬂdi tiectad ovhich cause
phar maceut i cal preparatlons Lact o corn starch

503 i pitpmar encameRingradiohrd CEJRAND abiitisropgtation of
radlikhAidd Eﬂ"ﬁlelﬂtﬁcﬁng b PBndie BEld tHeQl, VKRITTH S raﬁii)h‘g&i‘chls

carriers for tablets, coated tablets, dragees an
enpppigallyedetarvirsddep sathdatchafimapbrenesareraed f or sof t
gel atine capsules are, for exanple, vegetable oils,

Waxgiss cobifotind$ SFihe pod sleﬁit iBRchtioh G Sk BQte%eﬁtBQ aﬁtﬁgomsts The
l.i ke; depending ?n nat ure of the active st ance

acmstt]g%q; og;,@ug o as ngp@g.g]e &Eﬁa}r é,@cn above are in the
raR QOGN0 MBNRGT HER2ABE/ 093GFAL. - 25 - i the case o
soft gelatlne Capsul es. Suitable carriers for the
production of sgluti-ons. and.syrups are for exanple,
wat er, polyols Examp 2, xhvertxﬁﬂﬁ iudose and
the |ike. Adjuyanig, spch as al cefol s| pol yols,
gl ycerol, vegetable oi]s gud the |ike| g@n {be used
for aqueous injection golutions of wajer-sadl uble
salts of conpoinds..of ocnul a il ..but s a rule are
not necessary. Suitabl g catriagrs for sdﬁﬁositories
are, for exanple, natuyal or hardened| oils,| waxes,
fats, sem -liquid ®r I'jquosl pdl yokS andeghde |ike.
I n addi tion, the pharnpceutical prepajations can
contain preser atives tsolubillizers Btabillizers,
wetting agents) emdlsifiefs, dweeteners, colorants,
flavorants, salts for jaryingijthe osnotic pressure,
buf fers, masking agents or anti oxidants. They can
al so contain still 10 other therapeutically val uabl e

oo Eﬁ%&g}%]e{%ugdﬁgﬂfﬁ%ﬁtgﬁ%l 2 %g%trﬂliul:ag;r accept ll:ai:e salts thereof can be
us&it@gﬁa@iea&eﬁald o iR fHeaptalof phaalaceuticligsepdratitns. The

PhEHg AR rroeH A Cmbe estgegtg@gggﬁgﬂxﬁgm e elets, coated
tatfléQ UG Edehaed arsdisdF: gma:trfé&ﬂpﬂtﬂee SMUtRﬂﬁs,thﬁiﬂﬁtbﬁﬁér suspensions.

H o3P g 85 n A B SBae A Eifo et oot |

suflssitoties, of perefferdiBy € Fomheé formedfamiestidnCaldtiongal uabl e
substances into a galenical dosage form together mnth

inert .carriers

r_nore |caI
do BB SoER o 5 GREH AT nabatrrer e acctpble shts thereofcan be
pr@@@ieﬂ@nﬂbﬁﬁrﬁiat@ﬂmﬁ@y infx, inﬂﬁ’gaﬁidijtair%e&@(ﬂwrﬁa@%ﬂ theipfoduction of

each i cul ar. ca enera effectiv
@ tif prwuws%t%awg Oaéﬁtltﬁbéfft%@teaﬁ tplg stearic acid
or Bﬁ%ﬂﬁ%d%@ﬁkez&ﬂfﬁz/d@@d ab 14, Bs gucH Q&ﬁﬂa@s ot tdbleks, tBated

ay. pbei ng preferr d for_all of
tabq%aa {fa%q mdgeé&etaeaa capgiies- patpble qysigtidor tﬁft gletig frpsules ate,
fo 1@@&%}}1@@@%&@%&@%&%@ uh¥idlgoBRolPBIVRe ke
0. 7-1400 per da preferably between 7 ‘and 700
ebetdﬂaesm the hature of t%t%ﬂweﬁm Wmﬁf@ne%ﬁﬁt%e @femrouﬁugﬂﬁreqwed
to further elucidate the invention and are not 25
intended to Iimt the invention to the sol e conpounds
exenplified: Exanple 1
3- (Pyridin-3-yl am no) - pyrazi ne- 2-car boxylic acid
(3-chl oro-phenyl)-am de Step 1:
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di met hyl xant hene (0.6 g, 1.04 ranol), sodium
tert-butylate (0.75 g, 7.8 mmol) and

WO%M@&@@nzyl i deneacet one) di pal | adi um chl or of @&MEP2006/001879

conmplex (0.54 g, 0.52 mol) V\%
2006/ 094691PCT/ EP2006/ 001879 - added and the

reactio ure was, st under . m
i the efe gt %ﬁﬁﬁ?ﬁ&neéepﬁle#ﬁu%%‘é%%w%dor &PRogugiqnyf solutions and
syl Ade eomnipnte Wra g @1§ edcram;l ifvertishia dgilsost hadthe Like.

h t h [ t at

SIS SR S RO BS 2 Be wes
bad lﬁﬁ,dt{@ﬁ; scﬂu@éMvﬁﬁérLﬁ)MbZ@&ltﬁgf ccﬁﬁﬁ@undwﬁf forhRlaT, but as a
éll Pidin.3--lic hl or o-

He PO‘E %\?ﬁe%fést g‘@ﬁ%ﬁ? %ﬂ?llsu ?Fe‘—‘“?&%toﬁﬁs arg; f%f ﬁﬁF?éﬁll%ie»\HéEUI or
hﬁﬂ@:&@' ollg,Cwdss, ﬁtﬁtseﬁhumgama)rqgﬁl& pd;l?ab yd gle®ieni um

soI ution 2Min heptane (0.5 1 mol ) was added.
for | hr at roogmtenperature

sol.utio stirre
31 e ﬂrermﬁ@rw%tlﬁgwrfgﬁ%mémzcor&alpwmmeveacw&lbﬂmr&
stﬂﬁllik)‘é We g agéﬂtg7enﬁiﬂsﬁ@rs5§vee@i&rsy\@ﬁozﬁﬂ@,eﬂhvoﬁﬁ@ salts for varying
reacti.on m xt Q stirred for r t 80C il
the SPEHC e e MR B ARG pEosta AT RGBS HeparHse cangain s
othasthaggesticaly valtgle fuistd@es nutes, filtered and
evapor ated. The cr ude pr oduct vvas purified by flash

chr ogr aph dca eptane / et ce
A R Y BR. Bedis SRl tor SRy sl ot £t S
p]ﬁ!bﬁﬁtdﬂﬂidalﬁﬁacae}&ﬂﬂé ﬁltsi@érbcﬁf and3 thrapdutddly inMbextipiéntare also an

326.
oA E AR GO0 152 DEasetbfeg Fiepragetion o such medicaments
whidh eb‘i:hapﬁ&s peiapitg)ona i deorStem a;unds of formula I or pharmaceutically

ST R S LT

subst@hask atdo a%a&nﬁymcﬁdg&fonﬁfto godaerbich dne GlrBgretherdPerBcaly inert
2:. 3-Phenyl am no- pyrazi ne- 2- carboxylic acid

CAUHETE| or 0- phenyl ) - ami de  The title compound, MS: nile
= 325.1 (MtH), was prepared in accordance with the

ge ﬁEieﬂiosﬁ@tdaﬁ Gayf wiehialeliits ab&Wilb of t@utse, be fitted to the

mgwgcﬂlg? {egﬁ%n?%gﬁgﬁ fae icn 2 (rgg%x i}sée%egaq qhggéecéve g sage for oral or

pader{tbrabhdiningstRYibh dé wbtaeeﬂ mm-ao}ngayg/a? , Wthdr ide@f Pl I-I0 mg/

1- met o)
S e O S DO TP S L AT g fam adalt
huagdrobeigg Wyl 761kg adeodiighydfy bagveae 0.2- A0 ko ydriday,agefdrably
rreth,/joqng}t 2.5.9, 16.3 mol), di-tert-
roﬁ P%“%%‘.S g, 34.4 raraol) and
4- (N N- di et hyl am no) pyridine ( 0.1 g, 0.8 30 mmol)
verkhedbisaing eghripled H@ providedtd forthertlhddste dndnveaftionxed are not

i { Wed po Iumtmee mﬁrgx?tlon £ the sole compounds exemplified:

Example 1

3-(Pyridin-3-ylamino)-pyrazine-2-carboxylic acid (3-chloro-phenyl)-amide

3-Aminopyrazine-2-carboxylic acid methyl ester (0.8 g, 5.2 mmol) and 3-bromopyridine
(1.2 g, 7.8 mmol) were dissolved in 20 mL dry toluene. 4,5-bis(diphenylphosphine)-9,9-
dimethylxanthene (0.6 g, 1.04 mmol), sodium tert.-butylate (0.75 g, 7.8 mmol) and
tri(dibenzylideneacetone)dipalladium chloroform complex {0.54 g, 0.52 mmol) were
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m xture was cool ed and extracted with sat NaHCOB-
sol ution and ethyl acetate. The organic extract was

woPobSehat h sodium sul fate, filtered and evapeai@aoosnoiso

The crude product WO 2006/093%91PCT/EP2006/001879 -
25 - was purified by flash chfoiat ography on silica

o LT GRS s SUgBY BT d S Pt g0 mintes
al 60TC. L heGdd4ion MBxture Was—ﬂﬁﬁ‘kv@adr&ﬂt&ltﬁd Zunﬁé@ by Qash

i P%%Qﬁrw%hgy Eﬁo?@fzfggﬂﬁﬁ{ﬁé}?f arp a Q%b ent) %lhe desired

pmmnmbtdﬁ@ed dabrowd k8lid (idwrﬁxﬁ’)zz%l)@mspﬁ@@a Red 1i(R+H™).
accordance with the general method of exanple 1, step

~I:1ﬂm>b:)ﬁﬂm& {ﬂoyﬁ@am marcrl] il cﬁi@so[h@dﬁhﬁ b @ﬂl. SiothetnRage

%tpylagﬁragm %1@1@11?.' gﬁtgﬁ%{ O%( IBL f f m%%l?was géded The
sdl@hc(ﬂw&ﬁﬁ:imé&fdﬂ'ﬂmét 2ddth tén ér@arr@armﬁﬂyrnﬁﬁazylanaﬂj;l;iyrazme-z-

rt-butyl est 1.55 mm
gr ad Prﬁglarl 8ﬁﬂ1@2ﬁe€e9rﬁ?|me8§t‘&a§éd§% Torisagion e W'xglfe was
st&téﬁﬁﬁﬂilhr@ 3t §0°Cpdool@larfi@ichMabwid d8dnl, Wager) r%@@hﬁ Qillfate was
(Yil{:l s steredﬁIor 3hrs at ro rat and
f_frge e der 1 mip s fltersd Apd gr4Ro5HF ﬁheér progyid was purified by
fistlchebrimbatpla omeiticd gl (liﬂpﬁheqf ef;h}ﬂ ackte 'lﬁd>&];'1(ﬁ%€acﬁc§tﬁ) and the

dealrgibroéawsms' (g,%;zge g aaaptia oy 20 M8 o G (M.

Ste 4: 3- 5-Fluoro- cI||ne2carboI|cadd1 met hhi fim
pyrazol - 3-yl)-am de 20 3-BA@plePyrazi ne-2-carboxylic
add (1-nethyl-1H pyrazol -3-y1)-am de hydrochl ori de

5 Rl P et k3G £ (S THORY PhERERAR ) “and 1

mL N, N-di net hyl f or mam de were m xed and stirred under
Step ¢ DPBMGTHniihadyddzind2 fcarboaflidd ddinethyBéstek80C.  The

TRl B Vit e C7LS GETD Hebbab e A BYEoRBP i ample 1

ganl c extracts were 25 dried with sodium sul fate,
filtered and evaporated. The crude product was
purified by flash chromat ography on silica gel

%%E%BH@vlagﬁhbyﬂwz&@?ﬁk@erﬂvﬂ@amg(ﬁ&ﬂJ& %@mmln ;
e esired conpoyna was nea as a yell ow |
Thexalefmpegeg, 1@5&@*)@ WP Biepaies Shpeardpngpvich the

geﬁeﬁhﬁ!@tﬂo&rﬂf 5 E: QZ&tE[?Q £romd B MYl @irRChfrazine-2-carboxylic acid
yl)-am de Step 1:

thyI y
m SHD g&i’*"ﬁ%@@lﬁ%r boxyl i ¢ add
(2 met hyI pyridin-4-y1) - amxagplefhe title conpound,
M5: me = 294.9 (MrH+), was prepared in accordance

i t he gener nmet hod of exa le 1, step

3@% ﬁepwr%az? %’@@se)apmer%c eris eeigh (1 ée%téri 1H pyrazol-3-y1)-
(_Exan'pl e A) and 2-net hyl - pyridi n-4-yl am ne (Exanpl e

anpyle

3-Aminopyrazine-2-carboxylic acid methy] ester (2.5 g, 16.3 mmot), di-tert.-.
butyldicarbonate (7.5 g, 34.4 mmol) and 4-(N,N-dimethylamino)pyridine ( 0.1 g, 0.8
mmol) were dissolved in 100 mL dichloromethane and refluxed for 4hrs. 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
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WO 2006/ 094691PCT/ EP2006/ 001879 - 26 - Step 2:
3- Phenyl am no- pyr azi ne- 2- car boxylic acid
woldogBiddy! -pyridin-4-yl)-amde PCT/EP2006/001879
3- Bronp- pyr azi ne- 2- car boxylic,_acid
(2- et hyl - pyri di n- 4-y1) - ami de?3130 ny, 0.44 mol) and

qun%&%g_bgrgl%@ngﬁmlona%ggraw 311 SV\LEcraege dh%:pst%!:lt\a/ ? gm§lnac§[a’gaL9Oglr0X> 1:1
ghidiat Theduslrphosppomna) wi chisinedidwivbiandoidrie.7 @541 %Y MS: m/e =

. ), cesium carbonate 5 (290 ng, 0.89 mol)
3%%%)&&?%?& benzyl i deneacet one) di pal | adi um chl or of orm

Step Apl3e? -Nétryivi H -Pyr@dd-Saytodrbameyle pacdimd? gt ebatbaenic acid di-tert-
relaeq iron m xture was stirred under m crowave

Iil|1—t?Lr-§tt?rati on for 50 mnutes at 150C. The reaction
The titflacomnpuam df MSandy a2ap 2t(ddhhdwptptepired ibyccbidankbe with the

chr enmat,oar aph sili el { tane/ et hyl acetate .
s SR IRHO Y RO 1Dkeeb S Bt b R B e G Byrasine-2-
capldrylinadd asetley] yebd oul S eletlohl (137 prigzol B9 middI Syithesds 76 Page
5 0 306.2 (M-H+).
anple 5
St8p $:3-Ehline-@ypiyinedi-tarBoxliantidd) ~hethgt 11¥ipypwoRzviteardidea

hrﬁboﬁél i-f acid (2-nmethyl pyridin-4-yl)-amde Ste 1:

= =6- met hvl - pvrazi ne- 2-carboxvlic add et hyl

[3edteliethyb 1 K- piratai3eyledrbamoyl)-pyrazin-2-yl]-carbamic acid di-tert-butyl ester
~am npP- 6- net hyl,: pyr azi ne- 2- carpoxyl i c [ t.hy

OFster 3 s e e g ot SR A T gnol (3.9

3 Bmihollwds3ddad. ribelrpadaipd neiRtuze daestiekdl M89%hrsasraoadtegthekfture and

bC. . .2. 5M. - sol uti inwater. (5 3 nm, J13. 1), .
iR G oD Rl AP eeer KOS s B A s St of d deied a
50°€and iL6 mbnir firuhe. Tiesdesired c@tipdard Wi ciblnajn@m:;raqxéﬂtltn!aea(ijd (0.37 g,

i, nit ce- L. eaction mxture was neutralize
9%&@%5%3(&1\’&?#2“ ed two tinmes with ethyl 20
acetate (200 nL each). The conbi ned organic extracts
Steyes:S-Or Fladroapyudidia cilidamisel pwatane-Pidatirixelic aidl(1-methyl-1H-
evaporat ed., The crude product was purified by flash
Hreto y on silica gel (heptane/ethyl acetate

3-861id6 pyrazin@: 5 Carboadicanid)(1-mébyldBipyedot speathideWgdrochloride
. et p _
(1?(2%1%', @Egg%%qﬁ(ﬁ%fg X anqe;dsgo glg) A 2% nqmoﬁs)c@si’umwc%rbonate (610
mG-1Boannrob)- anelt il -N V- aith stbyl Byraabtideyrbe@nigetdland stirred under
2-nmet byl -.pyridin-4-vy1) - amnj de 5 The. title conpound .
iR et 0 80 Ghikids SL0°G, Bt aiion pBiee MR Rifcted wih
satviNaRIQMhe sgatier ahd dekdtithes tthgkanle The cahBiped ofga@lv extracts were
3-br.omo-,6- net.hyl -pyr azi ne- 2- ca lic,add .ethyl .
A Pl S S ST Y e M Crb S g W purified by
flaSi epomibidgbapBiyl oar silicai gdl (heBtank A Bihiphacetata iy HZJXK[HJ{d)gadliieﬁt). The
acid 2-neth 1- ridin-4-yl)-an 3Q_ 1T ithe
de%afg%amunﬁéw B & el pitEL (8 g d oSt a0
( trdance with the general nethod of exanple 4, step
2 from 3- brono-6-net hyl - pyrazi ne- 2-carboxylic add
(2-methyl -pyriclin-4-yl)-amd nd
5-ch|oropyridine-3-anine.ﬁ§§3ﬁ%%b 6 WO
2006/ 094691PCT/ EP2006/ 001879 -27 -
3-Bhen3lablitionpyr ey arborplic ayd @zineehyR poadiokyl)iLnidei d
(4- met hyl -t hi azol -2-y1) -am de

Step 1: 3-Bromo-pyrazine-2-carboxylic acid (2-methyl-pyridin-4-vl)-amide

The title compound, MS: m/e = 294.9 (M+H"), was prepared in accordance with the
general method of example 1, step 2 from 3-bromo-pyrazine-2-carboxylic acid methyl
ester (Example A) and 2-methyl-pyridin-4-ylamine (Example B).
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Step 1: 3-Brono-pyrazi ne-2-carboxylic acid

(4-nmethyl -thiazol -2-71)-am de The title conpound, M5
woH§s/m46391.- 0 (MH1-1), was prepared in accor dapegihéddoois7o

the general nethod of exanpl ezé step 2 from

3- br ono- pyra2|ne 2- carboxyllc

cid nethyl 5 ester
i azgl

~Bﬂ01ﬁ'6l;i7yimﬁdﬂl-ail®bxﬁrc}aﬁd- (2azmileﬂ@1 ﬁh@dlma V1-260dpQa606hg, 0 44

mmogm‘ﬁ@ﬂé%]s@%gpg( %EEI t), fv\é\%;gﬁ%ﬁ% %ﬁ]g&?y;&gr dan

blﬁd@l@@l‘ph&f}:&ﬁi&)@ @dﬁﬁé@?@kﬁhﬂh@n@(ﬁld‘né #: 09%8mol), cesium ca:rbonate
(2@3}% g%r%g lané i &celbe%g]ylg enggc%tonegélgﬂa&a% Ll:lllgreoform complex (46
mg;- ({64 et o)y Wery bad e eﬁ'@) thpYéaR@bA ﬁnﬁme@wmlled Gndeéi dlicrowave
: éi-rret%tlr-th[azol a%) ﬁmde di hydro chl oride 15 te
irspdiagon 1 F0 B AR AR - 108 5RO SRGF IR ey eegorated an
Iﬁ‘ﬂeﬁ Rsh &Eromatography on silica gel (heptane/ethyl acetate 1:1 -> 100% ethyl
rlegéqs lé%gno- yr.az car&1 i|c aCO‘SnM _

achiat 57 PIEGHRTIVE doRBebp Ayl asicls me08 HimiS mie =
30@2-%1{*‘) butyl di carbonate (255 ng, 1.17 mmol) and

4- (N, Ncl'i met hyl ami no) pyri di ne (7 mg, 0.05 mml) were

di ssolved in 100 m dirbl Iﬁ‘h\,éne 20 and refl uxed

for 2hrs. The reaction m s cool ed and
extracted wth sat. NaHCC3- sol ution and et hyl

3- @ €hRr8-pyHiden -8y lainG )-@xh Eth§l-pyasing 2 @b Mylib a5 8 2-eiBthyl-

sulfate, filtered and evaporated_ The desired

Yﬁgﬂp@ }iaﬂ@& obtained as a brown oil (364 ng, >100%,
s |'r?E = 331.3 (M+H+), which was used for the next

stép wi thout further purification. 25 Step 2: 3-

Stérel 13- BriirRo-Gan BBl pyrazine-2-carboxylic acid ethyl ester
3-(tert-Butoxycarbonyl - pyri di n- 3-yl - ami no) - pyrazi ne- 2

A mbetubootA- ammmxald—nmhﬁ vrenhes-adetyinpcidethylset JEwaple C) (2.0

g ‘iii gf:%]?ﬁéj Ilﬁl%hqv%g %_IE]L 0(?) {11 mﬁ@&%?&brgx%&cgdad X@} Ghas cooled to
5°@o&léM MaOst adwtedl mweqteHﬂSgﬁmLaE ? mmnll wapaddad dr@ WIFh et 5°C
Ngf&élﬂtﬁnﬁotﬂgf&cﬂ@?m%iwﬁtsﬁﬁeé'ﬂ HR %.n& 511&%1%%t0 ice-water.

neutralnd 30 wth 2N ution xture
TheFsarsionmaertyrs was 9?’}8@%&% b Chsens a%t%ﬁ {portmes with ethyl
ac%hlfel (hoeail e;nh)f The th@bhRA lorgdréPerftfad Werddrisd OB G odidd: sul fate,
= 315. . . .
IS RB TRt EOUEF TIPS vesRuificdty fesh dhropaiggrgphy on
silita géli (thﬂanﬂe&m acettd D:1®rt 5B gﬁadaat)e'[‘he desired compound was
azine-2
BBk TR ITES RS s ol A )
St@a:@osfoﬂ&%tlhaﬂhyinpﬁaah@z(éa;@o;&uc adid 12 B JpyriblidM-y1) -amide
The title compound, MS: m/e = 307.2 (M+H"), was prepared in accordance with the
general method of example 1, step 2 from 3-bromo-6-methyl-pyrazine-2-carboxylic acid

ethyl ester and 2-methyl-pyridin-4-ylamine (Example B).

pyzidin-4-yl}-amide
The title compound, MS: m/e = 355.1 (M+H"), was prepared in accordance with the

general method of example 4, step 2 from 3-bromo-6-methyl-pyrazine-2-carboxylic acid
(2-methyl-pyridin-4-y1)-amide and 5-chloropyridine-3-amine.

Example 6
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5 dfi sopropyl ethylamne (0.23 m, 1.33 mmol) and TBTU

(430 ng, 1 33 mml) were dissolved in 1 n DW and
woShédidogdover night at roomtenperature. The hLegglphiRo01879

m xture was quenched wth vvate7r and extracted two

times W|th et hyl acetate. Thezorganlc extracts were

e S

cr ude product was purified by flash chromatography on
step lii T8r@eb-phhz(dteplanekichyid (@Qﬁ&t&%—‘tb@&oﬂ-@-ﬁ?&ﬂﬁéfio

adient). "The desire d was o i, ned a .
T@% ORI Y5 i = %é VPR, W%PRPQIfg ngaf(cm%rnimyﬁh the
eﬁ%ﬁa@n&tﬂcﬂ%f@@émﬁ%ﬂaﬁbﬁgﬁ%ﬁ 3bBexl hyeazdkd-Gcarboxylic acid methyl
t%l -t hi azol t%&' d| hydrochl ori de 15

eSE Eg? ‘Eﬁ%ﬂ %l%’é@-@? #toy1) - pyrazi n- 2- A- pyri

Stelb B'33(32Flu%ﬁf—@B&iﬁa@ﬁi&%@nhebﬂkéﬂbogﬂ_c%xd([lfiﬁe]t_ﬁg ~ththzdK2-y1)-

nno was di ssolved I n ethyl acetate an M HC1
amideat hanol (2.2 mM, 17.6 mmol) was added. The
Tmeemé doREpdtind! Mseres 33bi Ve O eﬁanlﬁa ik 8@Bdance with the

erature and dlluted then W th

geaF oAt exaaple 4¥iep 4 flor> haeBerRiraaiRes 2 crbogrisdcidr (-
m@ﬂh@‘l—-ﬂﬁéz%ﬂz%ﬁ) 500Qcand slBudasiHher 11n. The desired

conpound was obtained 20 as a yellow solid (169 ng,

99%, Ms: me = 313.1 (M+H+). Exanple 8

3- (Pyrimdin-5-ylam no) - pykagpRrer 2- carboxylic add

(4 met hyl -t hi azol - 2-y1) - am de" Ste 1:

-im.din-5-1izine-2-carbo "c add neth ester er

£ Byirjdin-Splamained-pyRazingrgrarbexylipacid (dvmethyl- thiazo! riébam@.f%f

in_accordance with the 25 general method of exanple
diydrgelpride f r om 3- ani nopyr azi ne- 2- ear boxyl i ¢ add

met hyl ester and 5- brormpyrl m d| ne. Step 2:

y
e_tﬁbn'pound M5 me = 314.0 (MH—H) was prepar ed |n
ccordance with the 30 gener al nethod of exarrp

-Gtvaid i Srylaming)-pptazine Acarbasilicamidaythyl astes i Beargple 1, step 1) (245
mgardExiHol s daesh. JRifIicadshete (@emdmg, 1.17 mmol) and 4-(N,N-

%’g’} a7 4@“j{%§$¥’»é§hl a@,%@‘&%l%@ ‘J\%‘E g.lssolvélcp in 100 ml dichloromethane

and-rifhixay for2hrpyiheatd o nyilkane wag eqoleda deti2eied miidvogd. NaHCO;-

T T T e T
evapassteds 113 degiredbcanpeund waghtainedhes 2broamuukipot egaeil %), MS:

mAthyd1 PaleH | Biaspives @ed @&%e 'ﬂg:x:t Wéﬁt Fider ?ﬁﬁca’mon
3- |odopyr|d|ne (L63 g, 8. re dlssolve 17

m dry di oxane. 4, 5-
h | hO

3. C;[%ﬁlli’gfl ben Megﬁﬁ one d.l 83&‘; adlu %F @methyl ester

(364met 1. bmmobktms dlsvﬁsectml IJOrmUI‘EEBrS ﬂ:ﬁniednxms:l StmIh@0E and

e BRER A oK (1 (YRR ALE ARl hfh o
hronat ogr ap Sl
ropREgPRMErEE e %@vaﬁ@‘f@t 1725 svapoptteh en theyksidsavasmentralized

withy 23 H@ih SolGESH. "IQ'Q rﬁﬁtﬁi}@ E‘@a% %E@{Jﬁn@é afd ¥&dvA¥Mout further

oil (45
punﬁca’ao fgrg%next step [va 405 mg, >100%), MS: m/e 3 5.2 (M+H-)].
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Step 2:
3-(tert-Butoxycarbonyl - pyridin-3-yl-amno)-6-nmethyl-p

woYhdZdoiy 2- rarboxylic acid ethyl ester The th;blmammmmlsm

conpound, MS: ra/e = 359.1 (I\/H 1), was prepared in
accordance with the 15 genera@ fret hod of exanpl es,

@ﬂsu@ayr ester Ste 3: 3- tert Buto ar bon 1idin- 3-
1-amno -6-neth 1- azine-2-carbo 1 c¢c acid The title

sqempBunstycbBonyigridind2gi-Lnird)hpskasines-cartepslicid 405 me, 80%,
1B SORGAIES 1 Ly RIS A il PRS0, REATP! ©°

dﬂso@rqryﬂe-t}njdammc(aﬁb anly L. 3@;11111010 Ar@TRIUHBH 0)g, 6.33 mmol) were

d:gﬁ:‘l@ﬂ T L O_Mi'ggm%l %ﬁ{ g {11 ﬂlgh %gfu%[‘é rTh}S.trgacéPn mixture

@M% '%é/&lg
wasgegncherbwith water and exiaaqsesing, tine with ethyl applie bmm)amc extracts
WARSYRhEPRIE AN Na@HCélﬁlﬁﬂihC Qrar bd biBe GRNEANAH JBRLIR SulRike, filtered

and %‘{559@%&@ ?@Qgcfar ct gt prsifieddy fash Fhrpgyateeraphy on silica gel

(heptdmy) eﬂpjﬂ{ Beetite ©0:20 canDeR gledﬁ:ena): The dadred compound was obtained as a

Y%TO%E%P (ff%{' el @PY%\&@ Hf//sim‘ﬁtr?o (pyr a% ne- 2- car boxylic

acid (5 fl uoro pyridin-2- yl)-am de hydrochl orlde

The title conpound, MS: rﬂe = 325.2 (MFHE)
Stigp dp3nl Byiidin-3ay ety rigysazing-B-cpths al ioastch —mﬂﬂﬁ}rﬂll'fMOI 2-yl)-amide

%%Fﬁg step 4 from
uor o- pyrl di n- 2-yl car bam))il) 5-

[3vEi-Methybyhiazal-Peabamey prrmgzw |-penidinrd-p-cagpmic acid tert-butyl

eSE ORI ARRIAI B RIRIR A 5 Myl acetate and 8M HICLin ethanol (2.2

mh- Wh&myiol)aw(smﬂdﬁ@?hesegqﬁanamm)re s stirierbfop Shesrabroop i c

P e O A B AR TR DI R

ﬁ]tﬁeéo&@ndl dric at# Q"6 andld Sgebrertol llmsi'ho sgfd empptmed W8 obtained

AL sph e z.%%?@a%g"ﬂ%’%ﬁé%&q gty amne o

2-am no-4-netyhl t hi azol e. le 11
6-. Met hyl - 3- (pyri di n- 3-y| dixenp mi) e$yrazi ne- 2- car boxylic
acid (1-nmethyl-1H pyrazol -3- yl)-am de hydrochl oride

ST e

Sexarrpl e 10 from
2P o i 2

ar
Y T
gempal nmg:@daqupcgnpb 4, step 2 from 3- amlnop}rrazme 2-carboxylic aCld methyl
ester and 5-bromopyrimidine.

amide

The title compound, MS: m/e = 314.0 (M+HT), was prepared in accordance with the
general method of example 1, step 2 from 3-(pyrimidin-5-ylamino)-pyrazine-2-
carboxylic acid methyl ester and 2-amino-4-methylthiazole.

Example 9
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6- Met hyl - 3- (pyri m di n-5-yl at ni no) - pyr azi ne- 2- car boxy|
ic add (3-chloro-phenyl)-amn de hydrochl oride The
wolbbd@sgmpound, M5 nile = 341.2 (MH), was P%Frﬁﬁ%o%%msm
in accordance with the general mnethod of exanple 1
from 3-am no- 6- net hyl - pyra2|ﬁ%%2 car boxylic add ethyl
20 ester (Example O, 5-b 1, di
6- @Ieélﬁ){l@r@%ﬂm ﬁgla?@)g}fﬁy@z{{%@ Ea%* oxny}liclacr:]i% (gl}ﬁmro—pyridin—.’l—yl)u

an@“dwl I hRrigeyr i m di n-5-yl am no) - pyr ni ne- 2- car boxyl i c
ad 5_f|uoro pyrldln 2 yl)- an1de 25 TPe t|tIe

h , 3y 0>

i gty S m o i
)eqmd(BEmln-p 63 Bricheymal) W@|d¥ﬁﬁelv ghip 17 ml dry dioxane. 4,5-
blgfd%gf Pﬁ%stp%]ﬂa% rﬂéiﬂ?lxalﬁﬂﬁ Ab, 888 mmol), cesium carbonate

m no -pyra2|ne 2- Car boxyl i
(2@0@; 78 rx(lmoﬁgnﬁynéchb_qmzy ql@;g@qei ghloroform complex (460

djézpﬁ'z”:lg‘ip’ wie adg& %%pg{quadcﬁgﬁ B%(u&p%%os%%lfgi 96 hdds at 130°C.

ter rirnidine

Thie-neaatiop] mmrpwaathﬂn esamrawdﬁed pSyifiehes ﬁ@hpbwnﬁiagvélphv on silica

ebORERIE sl g ey 1y e S
Okrtaladrbae(@qﬂewiwdl (45hingz $0%4-Ndrym /e BiiHobhl or i de
The title conpound, MS: me = 328.1 (MtH+), was

E‘pja tSIq BIR %E)ﬂ NG§idht lteﬁ‘@ing R&hethy0BRaHe Of carboxylic acid

_ﬂ&i&ﬁho 6- met hyI pyr azi ne- 2- car boxyl i c add et hyl
THeitf co IEISQHIQ 5“3*3 }%‘é p#edin accordance v6\71th the

-am no- |azo 10 Exanpl e

geaewlaxm;hodslf @E%mivlnﬁdﬂﬁp $m&m¥1®£m%ﬁﬂmmﬁm&2~
l-thiazol-2-yl am de The title
Cagb %%‘é%’w%—f%mce = 328.3 {I\/ZH—H) was prepared in

accordance with the 15 general nethod of exanple 10

stk 978_g- AR R8s dRhL Rk A2 NG F-BLRORYLbiraAfld Z%RY&XVhC acid

rirmdl ne an
Tlg> tithd avoapbamdt Wit e 52304 (Bgrhlﬂeya%pr@parpda ireraspefageeyith the

geﬁéﬁmﬂeﬁmﬁ of example 8, step 2 from 3-(tert-butoxycarbonyl-pyridin-3-yl-amino)-6-
methyl-pyrazine-2-carboxylic acid ethyl ester.

carbamic acid tert-butyl ester
The title compound, MS: m/e = 425.2 (M+H"), was prepared in accordance with the

general method of example 8, step 3 from 3-(tert-butoxycarbonyl-pyridin-3-yl-amino)-6-
methyl-pyrazine-2-carboxylic acid and 2-amino-5-fluoropyridine.

Step 5: 6-Methyl-3- azine-2-carboxylic acid (5-fluoro-
vl)-amide hydrochloride

The title compound, MS: m/e = 325.2 (M+H"), was prepared in accordance with the

general method of example 8, step 4 from [3-(5-fluoro-pyridin-2-ylcarbamoyl)-5-
methyl-pyrazin-2-yl]-pyridin-3-yl-carbamic acid tert-butyl ester.

Example 10
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20 3- Brono- pyrazi ne-2-carboxylic acid nethyl ester
The title conmpound, M5: me = 218.9 (MtHt+), was
woRkb&ARL&qd from methyl 3- am nopyrazi ne-2- car beehdhssmno1s7e
as described in literature by_a Sancbneyer reaction.
Exanmpl e B 25 2-Met hyl - pyri di %=yl andrie The title
conpound was prepared by hydrogenatjon, of .
6".&/_1%131’%?@@}511%&?1%% asz’r%nea%-ca@@m%ai {rmethyl-thiazol-2-y1)-
athidefyabsthGridexanpl e C |
3- Ami'no- 6- net hyl - pyrazi ne- 2- car boxyl i ¢ add et hyl
TESH8E co 12O RLL R0 LLPET/ (EP2Q06 ‘(ngéz%% Sred i accordance with the
Am no- cyano-acetic acid ethyl ‘este 11.2 g, 87.3 |
gemsistl ynetinod aegramplent0fogy ?-@@F—bzmcarmipmg@_ -3-yl-amino)-6-
mgﬂx?ﬁ-@gx‘éﬁﬂelﬁcégo ic 3G8LLE 28fhidoang AhaflbLon of
pyruval dehyde-1-cadne (10.4 g, 119.4 nunol) in 50 m
acetic acid was added drop wi se at roomtenperature
(exothermc! 5 -> ice- batﬁxﬁ.ﬁ@gilﬁ]g). The dark brown
m xture was stirred over nig at room tenperature
6- e 3l 1 1. i r -9~ -3-
ML AR S ilch i 2 clfloflic alWEILABEN- P ppraol 5
ylivaméde kydpochdpridach) and three tines ethyl acetate
(200 M each). The combined organic extracts were
Tl titdecompavndo ¥S m/s & X188 M-Ik wasprepangd évagsordaneeiwith the

i SN
sk RALELHER ScRitiple 10 4 o) B B b I priin b amino)-6
melbgh-pyrezige:21@rboxylic a0d agd danethyly | HFiyeazgb §iytasaine [Synthesis 1976
Pa%%@ﬁf.und was obtained as a yellow solid (7.1 g, 30%,
© tale = 198.2 (MtFr). Ste 2:

3- Arni no- 6- net hyl azi ne-2-carbo lic acid ethyl ester

3- Ami no- 6- net hyl - 4- oxy- py I e~ 2- carboxylic add

ethyl ester (7.1 g, 36 rrrr%f%ﬁé\lg%gdi ssolved in 350 m

: J ' laf .
o SR S BAISONRERLS b SRSl E-amic
hyidrd¢hdorede and evaporated. The desired crude product

was obtained as a |ight brown solid and used w t hout
Theertytlef aomprren dpMS: fi/e 3403 (MorH Dhwasncparsd épadcbrdangg with the

geég%@iﬁgﬁ@io&%ﬁeélﬁ gtzoé éM%JG-IEH)éal%—lP%aBH%QHC&Ib oxylic acid ethyl

ester (Example C), 5-bromopyrimidine and 3-chloroaniline.

Example 13
6-Methyl-3-(pyrimidin-5-ylamino)-pyrazine-2-carboxylic acid (5-flunoro-pyridin-2-yi)-
amide
The title compound, MS: m/e = 326.3 (M+H"), was prepared in accordance with the

general method of example 10 from 3-amino-6-methyl-pyrazine-2-carboxylic acid ethyl
ester (Example C), 5-bromopyrimidine and 2-amino-5-fluoropyridine.

Example 14
6-Methyl-3-(pyrimidin-53-ylamino)-pyrazine-2-carboxylic acid (1-methyl-1H-pyrazol-3-
y1)-amide hydrochloride

_ The title compound, MS: m/e = 311.2 (M+H"), was prepared in accordance with the
general method of example 10 from 3-amino-6-methyl-pyrazine-2-carboxylic acid ethyl



The title conpound ran be prepared in accordance with
the preparation described in patent EP 321115.

woRbsaRI@Y, i on of pharmaceutical conpositions cQRidrShid@oisre
conpounds of the invention: 25Exanpl e Tablets of the

foll owi ng conposition are prbahéed in a conventiona

manner : [ Tapl et Acti i ngr.edi en 0 Po red. . .
el LB A TP IEBH e e gty T pyeasl 3 ylaiine (Synthesis
1Pelpage Byj. pyrrol i done8 Na car boxynet hyl starchl0 WO

2006/ 094691PCT/ EP2006/ 001879 - 33 - Magnesi um

stearate2 Tabl et wei ght250 Tablets of the follow ng

conposition are produced gEfam@pleqsventi onal manner:
5ny/ Tabl et Active ingredient 2%0 Powder ed. | actoselO0

5 6- Withfl- S 05y2i:aidas-6 B R Yyt il P¥ ChBbk A RNIRH 2N ethyl-thiazol-4-y1)-
car box- yret hyl st arch20
amide hydrochloride

The title compound, MS: m/e = 328.1 (M+H"), was prepared in accordance with the
general method of example 10 from 3-amino-6-methyl-pyrazine-2-carboxylic acid ethyl
ester (Example C), 5-bromopyrimidine and 4-amino-2-methylthiazole (Example D).
10
Example 16

6-Methyl-3-(pyrimidin-5-ylamino)-pyrazine-2-carboxylic acid (4-methyl-thiazol-2-y1)-
amide -
The title compound, MS: m/e = 328.3 (M+H+), was prepared in accordance with the

15  general method of example 10 from 3-amino-6-methyl-pyrazine-2-carboxylic acid ethyl
ester (Example C), 5-bromopyrimidine and 2-amino-4-methylthiazole

Synthesis of Intermediates

Example A

20  3-Bromo-pyrazine-2-carboxylic acid methyl ester

The title compound, MS: m/e = 218.9 (M+H+), was prepared from methyl 3-
aminopyrazine-2-carboxylate as described in literature by a Sandmeyer reaction.

Example B
25  2-Methyl-pyridin-4-ylamine

The title compound was prepared by hydrogenation of 4-nitro-2-picoline N-oxide as
described in literature. '

Example C

3-Amino-6-methyl-pyrazine-2-carboxylic acid ethyl ester
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Magnesi um st ear ated4 Tabl et wei ght 400 Exanple 111
Capsul es of the follow ng conposition are produced:

wolfodeldoye 1 ngredient50 Crystalline. |actosebQeyrp2006/001879

Mcrocrystaliine cellul ose34 Tal c5 20 Magnesium
stearatel Capsule fill wei gh’cal% The active
|nred| ent haV|n aswtable pa ti le 5 ze, the

QERL gtiyl gster
(SELLtese Sce bomaEneoyel M ed i) gne Aol o o
22w edissoffed i | B(UI adl amﬁctaldfc&ndﬁ sfollitioabe plyfmrahhhﬂiéﬁomme (104 g,
BB RSB R P AR R e e e s Pt phernic
-0ice{bpth cooling). The dark brown mixture was stirred over night at room temperature
and quenched then with 100 ml water. The reaction mixture was evapotated and
extracted with two times water (100 ml each) and three times ethyl acetate (200 ml each).
The combined organic extracts were dried with sodium sulfate, filtered and evaporatéd.
The crude product was purified by flash chromatography on silica gel (heptane/ethyl
acetate 90:10 -> 0:100 gradient). The desired compound was obtained as a yellow solid
(7.1 g, 30%), MS: m/e = 198.2 (M+H").

Step 2: 3-Amino-6-methyl-pyrazine-2-carboxylic acid ethyl ester

3-Amino-6-methyl-4-oxy-pyrazine-2-carboxylic acid ethyl ester (7.1 g, 36 mmol) was
dissolved in 350 ml ethanol and hydrogenated with Raney nickel for 3hzs at room
temperature. The reaction mixture was filtered and evaporated. The desired crude
product was obtained as a light brown solid and used without any further purification for
the next step (6.6 g, 100%), MS: m/e = 182.1 (M+H").

Example D
4-Amino-2-methylthiazole

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

Preparation of pharmaceutical compositions comprising compounds of the invention:

Example I

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

mg/Tablet
Active ingredient 100
Powdered. lactose 95
‘White corn starch ' 35
Polyvinyipyrrolidone 8

Na carboxymethylstarch . 10
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5 wherein R is a 5- or 6-nenbered ring respectively
of formula (11) or (lI11): )As , "JR4 R2 is H,

wo%os%a@hkw C3- C6-cycl oal kyl or -(CH2), 6- lepdRRrh8u6/001879

aryl or heteroaryl whi ch are %Dtl onal Iy substituted
by: 10CN, d, F, Br, or -0-Cl1-Cr-al kyl,

(C0) - Rb, QCHZ)mRb -NH- (C0)-C1-C7-al kyl ; -0-
Maén‘@l-‘l}@?s'tea@ech -S(0)2-Rd or heteroaryl which is
Tapkivangt y substituted by C-Cl-alkyl; R4 is H -5

a, F, Br, CN -CHF2, CF3, Cl Cr- aIkyI

- 0- (CO) CI C7-al kyl or WO

2006/ 094691PCT/ EP2006/ 001879 -35- R5is C -Cral kyl or

Q Cral kyl - C3- C6- cydoal | tylELpLéH;P.) -0- 12f,

C3- C8-alkenyl -O-Rf, -(CH2),"-NRgRh;

- C2- Tblefisloéthel fe]ﬂdﬁgng epmposition @recprodmcaeﬂmy 4 conventiphal Ripnner:

is Cl-Cr7-al kyl, NH2, or -0-Cl-Cr-alkyl; 5r is -OH,

NH2, or NH-(CO)-O-CI - C7-al kyl ; me/Tablet
Active ingredient ' 200
Powdered. lactose 100
‘White corn starch 64
Polyvinylpyrrolidone 12
Na carboxymethylstarch 20
Magnesium stearate
Tablet weight 400

Example 111
Capsules of the following composition are produced:

mg/Capsule
Active ingredient 50
Crystalline. lactose 60
Microcrystalline cellulose 34
Tale 5
Magnesium stearate . 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the
microcrystalline ceflulose are homogeneously mixed with one another, sieved and
thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard
gelatine capsules of suitable size.
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Rd is CrCral kyl, -NH2, -NHCl-Cy-al kyl or :
-N-di (G -Cralkyl); Reis -OH -CH2F, -CHF2, -CP3 or
-0-(C0)-C-Cr-alkyl; Rf is C-Cralkyl, C3-Q al kenyl,
C3- C6- cydoal kyl , phenyl, benzy - or Rg, Rh are

i ndependently H, Q@ Cral kyl, -.C6- cycl oal kyl ,

C3- C8- al kenyl, phenyl, benzyF24%: 1 or -(C0)-R or Rg
and Rh can al so, together with the nitrogen atomto .
whi ch t.hey ar t ached, .for 5- to 7-nenbered

et dr by EPr B FRSEPER (0D St onat 1y
substituted with 1 or 2 , R 1s NH2,

-NHCl - Cral kyl, Cl1-Cr7-al ki, or G -Cral koxy; mis
1to4;, 15 nis2 to 6; as/well as pharmaceutically
acceptabl e salts thereof” 2N The compounds of formnula
(1) according to claimil: 20 R2 H, NNR- ,, N O R
H (1) wherein R is a 8Y meRed ring
respectively of formula (1) off (1T): WO

2006/ 094691PCT/ EPZOOG/%O/IEZ%{ -36 -

()

wherein

R'.is a 5- or 6-membered ting respectively of formula (IT) or (I1D):

N —3 S
> /&R"‘t ;\/q/)\R“ XQ\;XR“

_ S - _ . 3
M Ay /S » //— -
‘ \N/N\Rs
- \
SN OERN$\
N/*R4 SOSNENR XONE
(1)
B
= 4

R%is H, C;-Cy-alkyl, Cs-Cs-cycloalkyl or (CHz)p-R;
R’ is aryl or heteroaryl which are optionally substituted by:

CN, Cl, F, Br, CFs, CHF», or -O-C;-Cr-alkyl, -(CO)-R®, (CH2)w-R, -NH-
(C0)-C;-Cr-alkyl; -O-CH,F, -O-CHF,, -O-CF3, -S(0)2-R? or heteroaryl

which is optionally substituted by C;-Cs-alkyl;
R*is H, -OH, Cl, F, Br, CN, -CHF,, CF;, C-Cs-alkyl, -O-(CO)-C;-Cy-alkyl or
(CHp)mR; '



ii -)CG---*/\T-Rd R2 is H CCralkyl,

C3- C6-cydoal kyl or R3 is aryl or heteroaryl which are
wORbds@BRl Y substituted by: CN, G, F, Br, CF3pcfiPo6/001879

or -0-QCral kYl (CO, -(CH2). Agjgd .

5- NH-((I)) CF- Crancyl; -0-CH2F,”"-0-CHF2, -0-CF3,

0 h h |
dé)s%(glt“ é}g(g’we% @7%@3 ;iq%Yﬁléﬁﬁ(Y%qt(b%Fn)a (l,}YRf éﬁswctﬁkenyl—O—Rf,
-c11F4?F9Cmmh£O®09a&|%ﬁﬂﬁm¢Rhm Rﬁ{imRQCral kyl or'
BCARRFA i -

K&Fi]y NENRERID -@7,-C(A02) . - Rd; 10 Rd is
- o o Crlal

. RCGQCIQCI:%- y4 orcpg—loélzrh ?Cral kyl, NH2,-
[ yle,-
gl fvg&wgf? BGBEESA I, o,
1«, Cbla(*:#aahqél é;c%ﬂiehﬁnm cﬁlég*»cl@kﬁymﬁw Bithzyl HhEOPH-R’;

d d
s ndgmoReR Y F - B arot Tl ICo- el pbenh beny,
10 ( Co)orRtC@g—RRgr AL RRE AN, $Qeted $8thYRE n-dgln bitgn to which they

nitrogen atomto which they are attached, forma 5-
to 7-amemiched méﬁo&cyamf‘énlzﬁremt@m&hy ot hgtggparyl ring optionally

optl ggggﬂtxtea%&“[)pﬁ@@{thh 1 or 2 OH, 20is NH2,
-CT-al kyl, CrCralkyl Ci - Cral koxy;
1% 1s NHz, “NH-C;-Cy-alkyl, C 1C7—aﬂcy o C1-Cy-alkoxy;
mis l1to4;
15 nis  2to6;

as well as pharmaceutically acceiotable salts thereof.

2. The compounds of formula (1) according to claim 1:

20

wherein
R'is a 5- or 6-membered ring respectively of formula (II) or (1II):
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1to4, -37- nis2to 6; as well as

" pharmaceutically acceptable salts thereof. 3.
wa@oroposses of formula (1a) according to.clai m2&CT/EPZ006/001879
wherein R2, R3 and Rd are as degfined in claiml. 4.

The

conmpounds  of fornula (la) accordlng to cla|n13

wherein R2 is - C2-al kyl ; is phenyg or 5- or
6- menber ed het whi cr:%a’(; ptional |y &)\ |
substitutedp F2,\ Rb, -
- - (CH2) m Re, ~1o 86) G &7 a{kle“‘CHo FN 'R

- -0-CHF2, -0-CF3, -S(O)2 Rd or heteroaryl which is

a,

optionally subgtltuted by G-C2-alkyl; R4 is H, -O—L

F, Br, CN, F2, CF3,-0- -G -Gr-al k '
(CH2) .(TRe: NRARe, Rd, - RE andm are ag def | d4i n
claim1, as”wel Mas Bhar ceutscal R accefit ab¥e 1

salts thereof ~ 5. The conpound of formula (Ia)

according to cl

4, wherein it is 6-Mthyl-3-

(pyrimdin-5-yfam no) pyrazi ne- 2- car boxylic acid

(5- met hyl -t h
Compounds o

| 23<y1)-am de hydrochloride. 6.
‘f oMul a®(I b) according to claim1

wherein R2, R3 and Rd are as deflned in claiml.

]

{ R*

(11I)

Rr? is H, C;-Cy-alkyl, C3-Cs-cycloalkyl or —(CHz)m~Ra'

R®is

R*is
R’is

Ris
Rbis
Rfis
RYis
Rfis
Rfis
R8, RE

R’is

mis

aryl or heteroaryl which are optlona]Iy substituted by:
CN, Cl, F, Br, CFs, CHF,, or -O-C;-Cy-alkyl, ~(CO)-R®, ~(CH)m-RS,
-NH-(CO)-C;-Cy-alkyl; -O-CH,F, -O-CHF,, -O-CFs, ~S(O)2—R or heteroaryl
~ which is optionally substituted by C;-Cy-alkyl;
_OH, Cl, 7, Br, CN, -CHF,, CFs, C1~Cy-alkyl, -0-(CO)-Cy-Cy-alkyl or -(CHy)u RS
C1-Cy-alkyl or Cy-Cy-alkyl-Cs-Cs-cycloalkyl; -(CH,)n-O-RY, Ca-Cg-alkenyl-O-RY,
(CH)0-NRER; —C,-Cg-alkenyl-NRER® or -(CHy)y-R's
-0-C;-Cr-alkyl or -OH;
Cy-Cy-alkyl, NHj, or -O-C;-Cy-alkyl;

-OH, NH,, or NH-(CO)-0-C;-Cy-alkyl;

C1-Cy-alkyl, -NHp, -NH-Cy-Cy-alkyl or -N-di(C;-C;-alkyl);

-OH, -CH,FE, -CHF,, -CF; or -O-(CO)-C;-Cy-alkyl;

C;-Cy-alkyl, C3-Cg-alkenyl, Cs-Cg-cycloalkyl; phenyl, benzyl or -(CO)-R’;

are independently H, C;-Cy-alkyl, Cg,-Cg—cycloallqi, C5-Cg-alkenyl, phenyl, benzyl,
or -(CO)-R’ or R®and R® can also, together with the nitrogen atom to which they
are attached, form a 5- to 7-membered heterocyclic or heteroaryl ring optionally
substituted with 1 or 2 OH;

NH,, ~-NH-C;-Cr-alkyl, C1¥C7—alkyl, or Cy-Cy-alkoxy;

1to 4;



- -38 - 7. The conpounds of formula (Ib) according to
claim®6, wherein R2 is Hor G -Cr-alkyl; R3 is phenyl
or 5- or 6-nenbered heteroaryl which are optionally.
substituted by: CN, d, F, Br37 CF3, CHF2, or

-.0- C£ Cz-al kyl, -(Q0)- 121‘ -(CH2) " - Re, _
-NH-(?:@) Cl- C7-al kyl; -0- CH2F, -0- CHF2, -0-CF3,

as S(eﬂ)agpﬁ@hrfabeﬁtﬁiaﬁ?@aéep’tabmaﬂh tHegeodpt i onal | y
substituted by G-Cr-alkyl; R4 is H -OH d, F, Br,
CN, -CHF2, CF3, Cl1-Cr-alkyl, -0-(C0)-Gi -C7-al kyl or
- ( C2 onigeunds of foftbula Ra) adddrdilReteadiasinnd are as defi ned
inclaiml, as well as phaimaceutically acceptable 10
salts thereof. g2 The compound of fornula (Ib)
according to claim7} wherein it is 6-Mthyl-3-
(pyrimdin-5-ylamn razi ne- 2- car boxylic acid
(2- et hyl -t hi azol - -ylyyan1ge hymrochlorlde 159.
Conpounds of formyja (lc) aRcording to l@im1 R
3 N, O RH wherein and e as defined in
claim1l. 10. The co s of Pornmuja (l'c) according
to claim9, wherg» R js'Hor G- Or-alkyl; 20 R3 is
phenyl or 5- or 6-nenbered heteroaryl whi ch are
optionally substituted by: CN, d, F, Br, CF3, CHF2,

5 whereFRGIR GRd & layé as d¢A0) iRkaim (OH2) " . - R
-NH (C0)-Ci -C7-al kyl ; -0-CHF, -O0- CHF2 - 0- CF3,

- ( Q) %ﬁwongﬁ%lﬁﬁ%j%f %g'fn)ﬁ ﬁ(@%} a%boﬂdﬁlgqg tt:ia?rﬂ%l 'v%ereln

subst i tut
R is H or C;-Cr-alkyl;

R’ is phenyl or 5-or 6—membered heteroaryl which are optionally substztuted by:
CN, CL, F, Br, CFs, CHF,, or -0O-C;-Cr-alkyl, (CO}-R®, -(CHy)m-R",

10 -NH-(CO)-C}-Cy-alkyl; -O-CH;F, -O-CHF;, -O-CF3, -S(0);-R% or heteroaryl -

which is optionally substituted by C;-C-alkyl;
‘R*is H,-OH, CL F, Br, CN, -CHF,, CFs, Ci- C—;—alkyl -0-(CO)-Cy~-Cr-alkyl or -
(CH2)mR%; -

R® R®, R¢, R® and m are as definedin claim 1, as well as pharmaceutically acceptable
15  salts thereof.

5. The compound of formula (Ia) according to claim 4, wherein it is 6-Methyl-3-
- (pyrimidin-5-ylamino)-pyrazine-2-carboxylic acid (5-methyl-thiazol-2-yl)-amide
hydrochloride.

6. Compounds of formula (Ib) according to claim 1

R

20

Wherein R?, R’ and R* are as defined in claim 1.
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R4 is H -OH O, F, Br, ON, -CHF2, CF3, G -C7-alkyl,
-0-(C0)-C1-C7-al kyl or 25-(CH2).-Re; Rb, Re, Rd, Re
and mare as defined in claiml1, as well as
pharmaceutical ly acceptable sglts thereof - 39 -

11. The conpounds of for nmul a c) according to claim
10. yhisr eéagga&edvs, Re6th B8 Sl B SMorein

nyI ani no) - pyrazi ne- 2 car boxyl i ¢ acid

I%igﬁr%% I f’ -2-y1)-amn de,

18-i§ Bytaydion 53ory6 ﬁmnm}ednwt@amewarcﬁ ardsptitinbty aedsﬁtuted by:
(4- et hyI -t h| azoI )r/%‘;l de 5 di h‘%dr ochl.orj d
'3-(Pyri Fw'r‘a%cneczza Hr 6Pt e GRS
(4- met hyjgy t(lajcé) M)~ @EHSE, -O-CHF,, -O-CFs, S0 )2~R or heteroaryl

6- Met hyl - 3-( pyrI d| n 3- gl am no)- pyr azi ne- 2-car oxyl
aci d (4whidhhy bptipnadlyoubstitytey by &nm(dealkyldr ochl ori de;

R e Fhy PHaCl gy A 1 CHEy B Gy s a0 GO Gralll

ic acQCd{ZOARﬁ'et hyl -t hi azol -2-y1)- 10 am de. 12.

f fornu according to.claiml1
SN B ) S8R S0 SRSl SR M
sdlgfthaedrin claim 1. 13.. The conpounds of fornula (Id)

according to claim12, wherein: 15 R2 is H or
Cl-C7-al kyl; R3 is phenyl or 5- or 6-nenbered

et 8LPRL Am@g& O Rl mp%t%g&fgw@r{ #Ra%(%gf itggMethyl-3-

(p}(rﬁH)i}n% yiahthiag)giyratie-Q7caghdaylic aclﬁ{@HEﬁ}yl-tﬂla@HPEyl)—mlde
-S(0)2-Rd or heteroaryl which i.s optionally

-0- CF3..
HBEPGE od by G - Cral kyl

9. C_ompbunds of formula (I¢) according to claim 1

2

Gt -

Ra/ “H
wherein R?, R* and R are as defined in claim 1.

10. The compdﬁgldé of formula (Ic) according to claim 9, wherein

R*is Hor C1-Cy-alkyl; ‘

R?is phenyl or 5- or 6-membered heteroaryl which are optlonally substituted by:
CN, C, F, Br, CF3, CHE,, or -O-C;-Cr-alkyl, (CO)- Rb ~(CHp)nr RS,
“NH-(CO)-Cy-C-alkyl; -O-CELF, -O-CHE», -O-CFs, -S(0)-RY or heteroaryl
which is optionally substituted by C)-Cr-alkyl;

R*is H,-OH, CL F, Br, CN, -CHF,, CF3, C;-Cr-alkyl, -O-(CO)-C,-C5-alkyl or

-(CHy)m-R";
Rb; R°, R% R® and m are as defined in claim 1, as well as pharmaceutically acceptable

saits thereof.



10

15

20

25

20 R5 is Cl1-Gr-al kyl or Cl-07-al kyl - C3- C6-cycl oal kyl ;
C3-Cralkeny -0-Rf, -(CH2), - NRgRh;

- C2- C6- al kenyl - NRgRh or Rh, Rh, Rd, Re, 121, Rg, Rh,
mand n are as defined'in clajym1, as well as

phar maceutical ly acceptable salts thereof.

13 HnBESmRRade o lornBidly detorihe FE AR A0 JyideiR iy B

s@l@&%ﬂ &bhﬂﬁe oup condifking of:
pyridin-3-ylamn yrazi ne car box

S e T e -Cab kY 1 st Uam Al Db igamide:

q%d -3-y1 -2-carboxylic acid (4-methyl-thiazol-2-yl)-amid
6- tlﬁl I yam(%oy)rl?wazéllwn 5-vyl a?n no)-éyramyne 2- car%)oxlillll |‘3

dﬂlyqul.ﬂO(rme;rrethyl 1H pyrazol -3- y1)-anide

SR e PR R UM s

66N[dth|§!¥l3&pﬁuﬁ1$—3dﬂﬁ1hﬁﬁ:d—plyfﬁzﬁieﬂ -narbox . aciihg methpleuhmiel 2-y1)-
fﬁ)rrru %ﬂ({e\ccordl ng to claim15, wherein: R2is
a’il}lqﬁ Yo 17<§3|ek 10 R3 is phenyl or 5- or 6-nenbered

el bideq
6%&&?@@@&1&\{@&1{25 éﬁé@n@pby@gﬂlc ﬁzc@bkg?z}(lgl % éﬂ.%ﬂ}ylmazol -2-y1)-

ameig—Q)Re “NH(C0)-Gi - C7-al kyl ; -0-CH2F, - 0- CHF2,
-0-CF3, -S(0)2-Rd or heteroaryl which is optionally

Slm?ﬁ'(ti @é’oﬁon?ﬁﬂ%(‘f% accgﬁhﬂito'éla;u:ncl)'| a, F br,

ON, - OAF2Cr3,-0
(g” Ty
N~ Nv@ (1d)
N—N_ .

ro- Ny © R®

wherein R%, R’ and R’ are as defined in claim 1.

13. The conip.ounds of formula (Id) according to claim 12, wherein:

R 13 H or C;- C7—a1kyl

R*is phenyl or 5- or 6—membercd heteroaryl Wthh are optionally substItuted by:

CN, CL F, Bz, CFs, CHF,, or -O-C;-Co-alkyl, (CO)-R”, -(CH3)n-R°,
“NH~ACO)-Cy-C-alkyl; -O-CH,F, -O-CHF,, -O-CFs, - 3(0)2-R or heteroaryl
which is optionally substituted by Cy-Cy-alkyl;
R’is  Cy-Cr-alkyl or Ci-Cr-alkyl-Cs-Ce-cycloalkyl; -(CHp)a-O-R', C3-Cg-alkenyl-O-R,
(CH,),-NRER"; -'ézucﬁ_alkenyl-NRth or (CH,),-R;
R, R, RY, R®, R, R% R", m and n are as defined in claim 1, as well as pharmaceutically

acceptable salts thereof.
14. The compounds of formula (Id) according to claim 13, wherein they are
selected from the group consisting of:

3-(5- Fluoro pyndm -3-ylamino)-pyrazine-2-carboxylic acid (1-methyl-1H-pyrazol-3-yl)-

amide;



15 Rb, Re, Rd, Re and mare as defined in claim1, as
wel | as pharmaceutically acceptable salts thereof.

17. Conpounds of formula (If) according to claim1l R2
O HH (If) 20 wherein R2, R3 and R4 are as defined
in claiml. 18. The conpounds of foirmula (If)

SRR ATt S G S R R e oot
afedeshiydaschloritle| &k are optional |y substituted by: CN,

a, F Br, CR3, CHdF2, or -0-G-Cr-alkyl, -(CO-R',
6:1\(‘@‘425*3:@Sﬁg?ldiwﬁFYé@I}wtpyr@zﬂﬁaﬁgﬁr?oxy@.% eﬂglpeﬁ -m%hmpymom_
yHOmffiShydrobifidgadd or heteroaryl which is optionally

substituted by G-Cr-alkyl; 5 RAis H -CH d, F,

Br, CN, -CHF2, CF3, G -Cr-al kyl, -0-(C0)-Cl-C7-alkyl

5 or R, c&ﬁﬂo&s oﬁ%ﬁﬁ@a'gbﬁ{cﬁoﬂﬁlgj@fdlzﬁﬁdl inclaimil, as .

wel | as pharmaceutically acceptable salts thereof.
19. Compounds of forgmla (1g) according to claim1l
wherein R2, R3 and are as defined in claim1.
~N
| H o
N. = N / (Ie)
. \
Rg/N-\H ’O | R4

wherein R%, R® and R? are as defined in claim 1.

16. The compounds of formula (Ie) according to claim 15, wherein:
R%is H or C;-Cr-alkyl;
10 R?is phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:

CN, CL F, Br, CF3',V CHF», or -O-C;-Cr-alkyl, —.(CO)—Rb, -(CH2)m-RS,
“NH-(CO)-C;-Cs-alkyl; -O-CILF, <0-CHFE,, -O-CF;, -S(0),-R® or heteroaryl
whjch is optionally substituted by C;-Cr-alkyl;

R*is H,-OH, CI, F, Br, CN, -CHF,, CF3, C1¥C7—alky1, -0-(CO)-C-Co-alkyl or

15 ' (CHy)n-RS: | - '
Rb, R, Rd,‘ R® and m are as defined in claim 1, as well as pharmaceutically acceptable

salts thereof.

17, Compounds of formula.(If) accordingto claim 1

R

20 wherein R%, R® and R* are as defined in claim 1.

'18. The compounds of formmula (If) according to claim 17, wherein
- R’is Hor C-Cralkyl,



20. The conpounds of fo[Lila (1g) according to claim
19, wherein: R2 is Hor Cl-Cr-alkyl; R3 is phenyl or
5- or 6-nenbered heteroaryl which are optionally :
substituted by: 15CN, d, F, Jr, CF3, CHF2, or

- -0-G -Cr- aIkyI -(Q0)-Rb, -( )11, -

R’ Hé)juzn}kaog Orhe le%gz;e}c}lhet roarﬁl \IVISHQ%%_A %dtlolngl yy%%stltuted by:
subst i t (NG, BELOE]-GHIRY bt -BRA i Gr-allkyd, (COjinQ(CHE)m-R"

or - (CHEV D) Go ReIkvhel- i -GBS 0K B 2 OlleR Heheteroar
'n cla Wh}oh@%%ﬂ@ﬂalﬂy%ﬁ mﬂearege;?t@?%qiﬁy accept abl e

- salts thereof ounds o ormul'a (Eh) according
5 R'as clFair@HLCRE, RtHIN HE), CFs, GpCs-aligibr@r (R ORC - Refalkpior
. R4 ar efined in claiml. 22. The corrpounds of
fornu aZ?"T% according to claim21, wherein: R2 is H
RSy RORY (WA hikd/in; are as dd¥eilsn phémyll, aowelbas pirarBacmtibaltyerteeptable
%tlfttﬁroa%yl whi ch are optionally substlt_ut ed by: 5CN,
SE}s theeo CF3, CHF2, or -0-Cl-C7-al kyI - (Q0) - Rb,

- S B ConBowt oefota e ls S il T o Ghery

substltuted by G -Cralkyl; R4 is H -OH4 d, F, Br,
CN, -CHF2, CF3,-0-( )-Ci-G7-aIkyI or

N

N| N KII “(lg)
j’/’t\m Wi 9

R /Nr\'H O A

.10

wherein R?, R? and R are as defined in claim 1.

20. The compounds of formula (Ig) according to claim 19, wherein:

R? is H or C;-Cr-alkyl;
R? is phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:
15 CN, CL F, Br, CFg, CHF>, or -O-C;-Cr-alkyl, (CO)-R®, -(CHa)wRS,
‘ NH-(CO)-C;-Cs-alkyl; ~-O-CH,F, -O-CHF,, -O-CF3, -S(0),-R? or heteroaryl -
which is optionally substituted by C;-Cr-alkyl;
R*is . H, -OH, CL F, B, CN, -CHF,, CFs, C;-Cs-alkyl, -0-(CO)-C;-Cy-alkyl or
-(CHz)m-Re; .
120 R® R® RY R®and m are as defined in claim 1, as well as pharmaceutically acceptable

salts thereof.

21. Compounds of formula (Ih) according to claim 1

S

R “‘H
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10 Rb, Re, Rd, Re and mare as defined in claim1, as
wel | as pharmaceutically acceptable salts thereof.

23. Compounds of formula (li) according to claiml R2
N- N, 0 Rz Hwherein R, ,Rd and R4 are as

- defined in claiml|. 1524. The conpounds of fornula

e Cr , rein: R is H or
@&%ﬁﬁl %drtgérlggggg%%gﬁaﬁda -qor 6-.nmenber ed
het er oaryl whi ch are optionally substituted by: CN,
a , 2; Thy corgrgmdepf formala (1) @rodmgdolejdim 21, gbyreny,
(CH2) n-Re, -NE-(CO0)-Cl-C7-al kyl; -0-CH2F, -0-CHF2,
R’Gs &Fg, Cr-€ -@T)kZLRd or heteroaryl 20whi ch is optional ly

Réﬁﬁhé{ﬂ;&? g &6 %m(%&ﬁ%i %Yér@@f‘ﬂy% e op%lg)’ha]gé Subﬁgtu?e& by:

and m ac¥, &8, Kddr, GFe GJ]]‘IF;Q loai@ACk; Cﬁﬂkyi/el([:()as{ (CHo)m-Rc

e PSRl L B bh g  BE 2BT Wnccrory

wher ei nwlhichhé‘; oﬁh&@l@*}éﬁbﬁrtuted by C;-Cr-alkyl;
(pyridin- | am noﬁI razi ne car boxyi ic acid
R( <1 Fuob PGt BrCh. P E aeaeC i Gt Br (C68-Ciof -alkslg
Né@y ﬁe(pyrl m di n-5-yl am no) - pyr azi ne- 2- car boxy!l
ac 5-F1 uor o- pyri din-2-y1)- am de. 26. Conpounds
fR°t Br il aad (oh e @atebined ingeltion tl aaivwalllasRRarnwventadaliy RRoeptable
Saﬁe% fR4 are as defined in claim1. 27. The
n‘% unds of fornul a (li) according to claim 26,

mhe [ phenyl or 5-
2§ @% er oarg%\%/ﬁorﬁﬁl ?8%%“ onal | y
substltut ed by CN d,. F, Br, CF3, CHF2, or :
. -0-Cl-C2-al kyl, -( )-Rb, -(CH2).- , _
10- NH ( Q0) - C1- C7-a kyl; -0-CH2F, -0-CHF2, -0-CF3,
-8(0)2-R4 or het ro\a[\yl : '

N~ (1)

R?’/N“‘H ©

wherein R%, R* and R* are as defined in claim 1.

24. The compounds of formula (Ii) according to claim 23, wherein:
R?is Hor C-Cy-alkyl; '
R’is phenyl or 5- or 6-membered heteroaryl which are optionally substituted by:
CN, CL F, Br, CF3, CHF, or —O—C;—C7—a1ky1; -(.CO)—Rb, -(CH2)m-RS,
“NH-(CO)-C;-C-alkyl; -O-CH,F, -O-CHF;, -O-CF;, -S(0),-R? or heteroaryl
which is optionally substituted by C;-Cr-alkyl;

RYis H,-OH,Cl, F, Br, CN, -CHF,, CF3, C1-Cr-alkyl, -O-(CO)- Cr- Cy—alkyl or

-(CHp)m-R%

" R®, R% RY, R®and m are as defined in claim 1, as well as pharmaceutically acceptable

salts thereof.

25. The compound of formula (1i) according to.claim 24, wherein it is 6-Methyl-3-
(pyridin-3-ylamino)-pyrazine-2-carboxylic acid (5-fluoro-pyridin-2-yl}-amide
hydrochloride; or
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which i's optionally substituted by G -C7alkyl; R4 is.
H -OH O, F, Br, CN, -CHF2, CF3,-0-(Q0)-Cl-C7-alkyl

or Rb, Re, Rd, Re and mare as defined in claim
1, as well as pharnaceutlcall acceptable 15 salts
thereof 28. The conpoun s of formula (1j)

6?1‘21‘: 8{ Egynmmfn gl 21?18 —%\'h erb (I:al?&yxy"ﬁc acf?ﬁk %o%j—p%&mfl-yl)—

consi st |ng
aﬂnd&erdln 3-yl am no) - pyr azi ne- 2- car boxyl i ¢ aci d
(3-chl or o- phenyl ) - am de;
3- Phenyl am no- pyr azi ne- 2- car boxylic acid
( 3- @6l Oomppinein pi foramid@]) aacatd2 to claim 1
6- Met hyl - 3- (pyri m di n-5-yl am no) - pyrazi ne- 2- car boxyl i
c acid (3-chl oro-phenyl)-am de hydrochloride. 29.
Conpounds of fornulla (I1k) according to claiml - 44
- R2 <N NN %in R2, R3 and R4 are as defined
~in claim 1. . TheFFo pol'gs of formula (1K) .
according to cl gym wher-ei R is H ory)
Cl-C7-al kyl; "5 R3 7 or 6-nenbered
het er oaryl whi ch e op |onaIIy S bstltuted by: CN,
a, F, Br, CFR3,g H - 0- C1- C7$hlky| - (Q0) - Rb,
-(CH2) ", -Rb, NH(CO)-C1-Cr7-al kyl; -0- CHQF - 0- CHF2,
-0-CF3 -S(O)2 Rd or heteroaryl mhlch is optionally

 whatsst RY, R edd BY a@ gs-defiabkid cla®dlis H, -OH, O, F, Br,

CN, -CHF2, CF3, Crerallcyl, -0-(Q0)-C1l-Cr-al kyI or

_ 10( %he cB‘?npounds of formula (Ij) according to claim 26, wherein:

R%is H or C;-Cralkyl;

R’is phenyl or 5- or 6—mémbered heteroaryl which are optionally substituted by:
CN, Cl, F, Br, CF;, CHF;, or -O-Cy-Cy-alkyl, -(CO)-Rb, -(CHp)m-RE,
-NH-(CO)-C;-Cr-alkyl; ~-O-CH,F, -O-CHF,, -O-CFE3, -S(0),-R? or heteroaryl
which is optionally substituted by C;-Cr-alkyl;

R*'is H,-OH, C], F, Br, CN, -CHF,, CF;, C;-Cy-alkyl, -O-(CO)-C;-C7-alkyl or

~(CHz)m RS

R®, R° RY, R® and m are as defined in claim 1, as well as pharmaceutically acceptable

salts thereof.

28. The compounds of formula (Ij} according to claim 27, wherein they are selected
from the group consisting of:
3-(Pyridin-3-ylamino)-pyrazine-2- carboxyhc a01d (3-chloro-phenyl)-amide;
3-Phenylamino-pyrazine-2-carboxylic acid (3-chloro-phenyl)-amide; and
6-Methyl-3-(pyrimidin-5-ylamino)-pyrazine-2-carboxylic acid (3-chloro-phenyl)-amide
hydrochloride.

29. Compounds of formula (Ik) according to claim 1
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Rb, Rc, Rd, Itb and mare as defined in claim1, as
wel | as pharmaceutically acceptable salts thereof

31. The conpounds of formula (1k) according to claim
30, wherein they are selected,fromthe group
consisting of: 15 3-Phenyl am no- pyrazi ne- 2-carboxylic
acid (2-nethyl-pyridin-4-yl)-am de; and

3- (5-Chl oro- pyridi i~ 3-yl anmi no) - 6- met hyl - pyr azi ne- 2- ca

rboxylic acid (2-ngthyl-pyridin-4-yl)- am de.
r nmore conpounds as

ton31 and
C|mMnH5foﬂ@he
treatnment and preventiof of 20 receptor
medi-at ed disordefsN. O 33. Aedi cament
according to clBi'm 3Hfor the treatment and
prevention of acute and/or chronic neurol ogica

w%m%%ﬁ?eﬁ d%ﬁ e%éﬁﬂ&wﬁ%uﬂ cat ment of chronic and
e pain I'ncontl nence, obesity, behaviora

dlsorders obseSS|ve conpul sive di sorder (OCD),
gast3ﬁo”8§@pm@@é$ of fefpul (I asecadias (CGERDRY. Wheagi:| e X
syndr one, eatlng di sorders, preferably as 25 anorexia
Rt Hise Ci-fr-alky 34. A conpound in accordance with
Raiﬁyplﬁiﬂﬁ CQF & éfilinﬂﬁbéred Eatté}%alrﬁswﬁﬂﬁit a{rc-fz Stiohdl§ subsh%uted by: o
phar maceutically acc able s or e.in. the
Proat et o Pt 6B G trS hitumesh deiior (Har & e —
di sor SeNEIr(COj -4E=alkyl; -O-3DF, Themars eom:},asmx;nm‘b@lrhldteﬁoaryl which is
accordan an |nB 1to 31 as we as
its phaW%ﬁ%%%&?@%@??ﬂﬁé%e f e salt for the
RhianuHa« ) IG8, To Br,rendi -Chifg 1tEs, ¢ aF:-dliyg -On(€a)-Tpat-alipichr -

prev&ﬁ& Ope. of md uR5 receptor nediated disorders.
emise according to claim35 for the manufacture

RoR" R cadentrs as dafinedia ot d ezstwrsit plamdageniéabinadeeabdd salts
86Ut € and/or chronic neurol ogi cal disorders, anxiety,

the treatnment of chronic and acute pain, urinary

i nconti nence, obesity, behavioral disorders,

obs¥ls $he/eomengpsisiof ferauly (B perardmeciogum 3h F@@é@%’ﬁﬁ@@éh’ﬁed from
thé efobpl¥ordiseRasge (GERD), fragile X syndrone, eating

| soyders, ef er abl orexi.a d bulinma. *** 10
eny anl?no~p ZJr,ne-fl-ca?b x¥hc acu? &—met yl—pyrallgnnﬂr— &S-amryde and

3-(5-Chloro-pyridin- 3—ylamlno)—ﬁ—methyl—pyramne—Z—carboxyhc ac:ld {2- methyl—pyndm—4 yl)

claimed in any one of| cl aiHrs
phar maceut i cal

amlde

32. A medicament containing one or more compounds as claimed in any one of claims 1 to
31 and pharmaceutically acceptable excipients for the treatment and prevention of mGluRS

receptér mediated disorders.

| 33. A medicament according to claim 32 for the treatment and prevention of acute and/or
chronic neurolégiéal disorders, anxiety, the treatment of chronic and acute pain, un'nary-
incontinence, obesity, behavioral disorders, obsessive compulsive disorder (OCD),
gastroesophageal reflux disease (GERD), fragile X syndrome, eating disorders, preferably as

anorexia and bulimia.

34. A compound in accordance with any one of claims 1 to 31 as well as its

pharmaceutically acceptable salt for use 1n the treatment or prevention of mGluRS5 receptor

mediated disorders.
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35. The use of a compound in accordance with any one of claims 1 to 31 as well as
its phiarmaceutically acceptable salt for the manufacture of medicaments for the treatment -

and 'preventi_on of mGluRS receptor mediated disorders.

36. The use according to claim 35 for the manufacture of medicaments for the
treatinent and prevention of acute and/or chronic neurological disorders, anxiety, the
treatment of chronic and acute pain, urinary incontinence, obesity, behavioral disorders,

obsessive compulsive disorder (OCD),_ gastroesophageal reflux disease (GERD), fragile

X syndrome, eating disorders, preferably as anorexia and bulimia.

FAFk



