WO 2011/051201PCT/EP2010/066016 POSITIVE ALLOSTERIC MODULATORS (PAM) The present
invention relates to phenylethynyl derivatives of formula wherein 5 Rlis hydrogen, halogen, lower alkyl
or lower alkyl subgi%}%te((}jlby halogen; R2is hydrogenZ lower alkyl, =0, lowgk.BlkonYasphgmy!, hydroxy or
lower alkyl sUBsttUfed BY hydroxy: Xis N, CF or CH; is -NR3-, -NHC(R3)2-, -0-, -0C(R3)2-, -CR4RA41,
10 R3is hydrogen or lower alkyl; R4/124I are independently from each other hydrogen or lower alkyl;
cycis cycloallcyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1]hept-1-y1 or bicyclo[2.2.1]hept- 1-y1; llis 1, 2 or 3; 15 or to a pharmaceutically acceptable
acid addition salt, to a racemic mixture, or to its corresponding enantiomer and/or optical isomer and/or
stereoisomer thereof. It has now surprisingly been found that the compounds of general formula |
are positive allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (MGIuRS5).
20In the central nervous sy$e81 TCRBM HeRNERICS O BASLHATHRkEYSBIce by the interaction of a
neurotransmitter, which is sent out by a neuron, with a neuroreceptor. Glutamate is the major
excitatory neurotransmitter in the brain and plays a unique role in a variety of central nervous system
(CNS) furibioprsshéngtution aekitge sephraiiesimmil dsistdpmond Bi@ulided into two main groups. The
first main group, namely the ionotropic 25 receptors, forms ligand-controlled ion channels. The
metabotropic glutamate receptors (MGIuR) ®
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5 R! is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;

wherein

R? is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or'lower alkyl substituted
by hydroxy,
X is N, CF or CH;
L is -NR>-, -NHC(R®);-, -O-, -OC(R");-, -CR*R*-;
10 R is hydrogen or lower alkyl;
RYR* are independently from each other hydrogen or lower alkyl;
cyc  is cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1Thept-1-yl or bicyclo[2.2.1Thept-1-yL;
n s 1,2 0r3;
15 orto a pharmaceutically acceptable acid addition salt, to a racemic mixture, or to its

corresponding enantiomer and/or optical isomer and/or stereoisomer thercof.

It has now surprisingly been found that the compounds of general formula I are positive
allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (mGluRS).
20 In the central nervous system (CNS) the transmission of stimuli takes place by the
interaction of a neurotransmitter, which is sent out by a neuron, with a neuroreceptor.
Glytamate is the major excitatory neurotransmitter in the brain and plays a unique role in
a variety of central nervous system (CNS) functions. The glutamate-dependent stimulus
receptors are divided into two main groujﬁs. The first main group, namely the ionotropic

25  receptors, forms ligand-controlled ion channels. The metabotropic glutamate receptors (mGhuR)



WO 2011/051201PCT/EP2010/066016 -2- belong to the second main group and, furthermore, belong
to the family of O-protein coupled receptors. At present, eight different members of these mGIuR are
known and of these some even have sub-types. According to their sequence homology, signal
transduction MEHAHEE and 5 agonist selectivity, these eight receptors &4 BEE8i¥aH0ided into three
sub-groups:  mGIuAl and mGIuR5 belong to group 1, MGIuR2 and mGIluR3 belong to group 11 and
MGIuR4, mGIuR6, mGIuR7 and mGIluR8 belong to group Ill. Ligands of metabotropic glutamate

receptors B@L'&Eggm%@s&*&@ﬁ&ﬁ&a@%’g&%ﬁ%&?%ﬁﬁ@%@fe?'%%igﬁg{fi’;tﬁgtf%ﬂﬁ%‘f@%ﬁ%ﬁﬂ %ggtfgfnd’m

chronic neurological disorders su s psychosis, 10 epilep izophrenia, eim disease,
cognitive di&6RE¥is and memory deficits, as well as chronic and acute pain. Other treatable indications

in this connectiomatgdRsilisiad i RRIARCAISREDPYPRSS BRGNS G HARBIADISHOOr blood

supply to the brajn, spinal cord.injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest
Rrbee }

and hypogh7ea &M REr REPEERFAB I IR Posolegy cHEMIA aivaHaRoRes bam e 2afhy otrophic
lateral SclengsisAdlS)idembeticepat sediyr AdbSeaye jvides iketimeRaN sdigrathic parkinsonism or
parkinsonism ca medi aments as well as condijtigns which lead to glutamate-deficiency
functions, such %?%%%ﬂ%c zdﬁslbasn?ﬁén@otr?\%%‘fgr% iﬂ%ﬁ@dﬁﬁﬁ@%& 8T iLshfe addiction,
opiate addietibR amistRaoniiing7 dydkitdshs dctbuie pressiprsl. 20Disorders mediated full or in part by
MGIURS are for example acute, traumatic and chronic degenerative processes of the nervous system,

such as Alzheim@ﬁ@aﬁéﬁ&ﬁ&ﬁeﬁs&ﬂsﬁe@ﬁm@e@@éﬁ!{g@@éﬁéﬂ%%th@‘@z‘é@g%&ﬁﬁsg%%e@seé‘@@}’o”ophic

lateral SC'%LOSiS and multiple sclerosis, psychiatric ases such as schizophrenia and anxiety,
depressiol HEFREE GG YEPERRH ISt Smmierarobgietdionion) sudh 44 p3ycEssnew avenue
for deugloppigeglective phagiatorsdmier identiycorpeurdswhish ad Hreughairstersmachanism,

modulatin%htrh%igeé:neﬁo&lg g;pding to site different from the highly conserved orthosteric binding site.
Positive alloSteric mo&ufat rs of mGIuR5 have emerged recently as novel pharmaceutical entities
offering this attr@dtiveradtebieativesFositivehid|asteriz imodu atorzhave:betndescrined, fomexample in

Pharmacolbgy 30, So TIe oL TR ULl 3 B SitacEIbty M er A TRerapeutics, Vol
313, No. | hYoexpoBus@lsy prggnancy, cardiac arrest and hypoglycacmia. Further treatable indications
15 are 1schemia, Huntington's chorea, amyotrophic lateral sclerosis (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 e.g.
muscle spasms, convulsions, migraine, urinary incontinence, nicotine addiction, opiate addiction,

anxiety, vomiting, dyskinesia and depressions.

20 Disorders mediated full or in part by mGluRS are for example acute, traumatic and chronic
degenerative processes of the nervous system, such as Alzheimer’s disease, senile dementia,
Parkinson’s disease, Huntington’s chorea, amyotrophic lateral sclerosis and muitiple sclerosis,
psychiatric diseases such as schizophrenia and anxiety, depression, pain and drug dependency
(Expert Opin. Ther. Patents 2002), 12, (12)).

25 A new avenue for developing selective modulators is to identify compounds which act
through allosteric mechanism, modulating the receptor by binding to site different from the
highly conserved orthosteric binding site. Positive allosteric modulators of mGluRS5 have
emerged recently as novel pharmaceutical entities offering this attractive alternative. Positive
allosteric modulators have been described, for example in WO2008/151184, WO2006/048771 ,

30 WO2006/129199 and WO2005/044797 and in Molecular Pharmacology, 40, 333 - 336, 199];
The Journal of Pharmacology and Experimental Therapeutics, Vol 313, No. 1, 199-206, 2005,



Positive allosteric modulators are compounds that do not directly activate receptors by themselves, but
markedly potentiate agonist-stimulated responses, increase potency and maximum of efficacy. The
binding of these compounds increase the affinity c_)gg glutamate-site agonist at its extracellular
N-terminal binding site. Positive allosteric modulation is thus an attractive mechanism for enhancing
appropriate physiological receptar activation. There is rcity of selective pasitive allosteric
oduiators fof e TR ToRba L m Sapseiras Sl Y SRR B AR ek
satisfactonyragiresusus oletbitidly potaidiibigpoet-sralBived mitabiliss. Tereforei¢herendmains a need for
compoungs, iRl PeLAMmE e ArliraiesAaiiaalaively RoMHRSRIPE NG Roslivg allosteric
modulatorsj?qrt e mGIuRS receptor. ~ Compounds of foimula | are distinguishéd by having valuable
therapeutigopitpé ttiestEp@lp ea A erteed hipdiectrigirhentive glesiention ridisoridigsiating to
positive %@9&@99HRHH!%FQ%xf%ﬁﬁﬁcmgiﬁﬁéﬂﬁ%pﬁ%sioIo%li@ﬂ&%b{?ﬁect%%%ﬁdl%wﬁ%for
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compounds which are positive allosteric modulators are schizophrenia and cognition. - The present

inventionSFETaTR Sl arHBR DRI RIS et Ao ThEF RsanHBEUTRENPaCCEbsienshits, to these

compounggiRs phaiinasentieatibaoiye supsiancesfie:the Rrecessemnivntheid Rsohicion aswell as to
the use in the treatmeﬁ; or prevention of disorderg,sfrelatin to gogjtive allosteri modﬁlators for the
£5 FS5h

mGIuR5 PA%BHER e E&WEBFﬁ*? i EATA b EFh s Yt UGS aHE S SHSITER utical
compositipaseoptsiamg fieccats pectie: ebidinulHdstela Mo dufitstra&pabt, thiEhRiSpropisied
phenylethynyl derivatives of foilula | wherein Rlis hydrogen, halogen, CH-alkyl or CH- alkyl substituted

by halogen; R%ﬁgn@@mg%@'f&inérﬁ% &&u%ﬁ%@&%& mxférm@fagre&ié-g?dbyﬁéubﬁ@yted by

hydroxy; Xis N, CF or CH; Lis -NR3-, -NHC(R3)2-, -0-, -0C(R3)2-, -CR4R41; R3is’hydrogenor
ClA-alkyleRAREred 8 thelBpERsBha Mo EeR R cHfer Kyt isdambicorsiane s e g cofiiiersalky 1 or
heterocyq{gqﬁgﬁl@ﬁm@t%@gﬁgjﬁ the group consisting of tetrahydropyran-2, 3 or 4-yi, oxetan-3-yl,
oxazolidinyl, pyrrolicilnyl, 1,3-oxazinanyl, tetrahydropyrimidinyl, imidazolidinyl, pyrazotidinyl, piperidinyl,
plperazinyi or ﬁ%&m%hamfesfﬁﬂs%dm?&mm&%% $EIEEHA FSTHF- BRI EIO 2 8 P ABpt-1-y1 or
bicyclo[2 h-Jfepitalmblédsnltighor 3; or a pharmaceutically acceptable acid addition salt, a racemic
mixture; or its corresponding enantiomer and/or optical isomer anti/or stereoisomer thereof.

The present invention relates to compounds of formula I and to their pharmaceutically
acceptabie salts, to these compounds as pharmaceutically active substances, to the processes for
their production as well as fo the use in the treatment or prevention of disorders, relating to
positive allosteric modulators for the mGIuR3 receptor, such as schizophrenia, tuberous sclerosis, -

and cognition and to pharmaceutical compositions containing the compounds of formula 1.,



In a second. aspect, there is provided compounds of formula IA as defined above R13 X 1A 3h
wherein Rlis hydrogen, halogen, C1A-alkyl or CIA-alkyl substihited by halogen; R2is hydrogen, CIA=
alkyl, =0, CH--"alkoxy, phenyl, hydroxy oralkyl substituted by hydroxy; Xis N, CF or CH; R3is hydrogen
“or Ci_ralkyl; eyeis C34-eyeloalkyl or heterocycl®alkyl" selected -from the group consisting of
etrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl, tetrahydropyrimidinyl,
.imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or is a non-aromatic bicycle
selected from 7-oxa-bieyelo[2.2.1.1hept-1-y1 or bicyclo[2.2. 1 jhept- 1-yl;is 1, 2 or 3; or a
pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomer
and/or optical isomer and/or stereoisomer thereof In a third aspect, there is provided compounds of

formula IA-1 as deffiretsilbenatRBefRR)provided phenylethynyl derivatives of formula I

wherein

R} is hydrogen, halogen, Ciu-alky! or C,4- alkyl substituted by halogen; _

R is hydrogen, Cy4-alkyl, =0, Cry-alkoxy, phenyl, hydroxy or C.- alkyl substituted by |
hydroxy,

X is N, CF or CH; _

L is -NR’-, -NHC(R}s-, -O-, “OC(R>);-, ~CR*R*-;

R® . -is hydrogen.or Cye-alkyl;

R‘?/R"L are independently from each other hydrogen or Cyy~alkyl:

cyc  is Cip-cycloalkyl or heterocycioalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidiny), pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazalidingl, pyrazolidinyl, piperidiny}, pE?emzinyE or morpholinyl, or
is a non-aromatic bicycle selected from 7-oxa-bicyclo[2.2.1Thept-1-y! or
bicyclo[2.2.1 Thept-1-vl;

n i81,20r3;

ora pﬁm'maccutically acceptable acid addition salt, a racemic mixture, or its corresponding

snantiomer and/or optical isomer and/or stereoisomer thereof.

I a second aspect, there is provided compounds of formuia 1A as defined above
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yr wherein Rlis hydrogen, halogen, C1.4-alkyl or Cl.calkyl substituted by halogen; R2is hydrogen,
ClA-alkyl, =0, C1A-alkoxy, phenyl, hydroxy or CiA-alkyl substituted by hydroxy; R3is hydrogen or
ClA-alkyl; eyeis C3.7-cycloalkyl or heterocycloalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or is a
‘non-aromatic bicycle selected from 7-oxa-bicyclo[22.1Thept-1-y1 or bicyclo[2.2.1 ]hept- 1-y1;is 1, 2 or
3; 3c. or a phawnaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiorner_gnd/or gptjcal is mer and/or sfter mer thereof, In g fourth aspect, there S prov ded
compounds of forth P%?l’:?ﬁcﬁ%‘f defih d“hﬂg)\?/g ﬁgkﬁ’i&“}’%ﬁ‘é&a A I[fégﬁ%rogen halogen,

Cm-alkyl orRCIA-alkylsrpstitues by hatayery, Raishydsbgeyl, @Bfaiw&;@&m@adk@s{wwmyl,
hydroxy or CIA- alwl substltuted by

X . 18N, CForCH;
R® is hydrogen or Ci.4-alkyl;
cye - is Cyp-cycloalkyl or heterocycloalkyl, selected from the group consisting of
' tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidiny), pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, pi?erazinyl or morpholinyl, or
is & non-aromatic bicycle selected from 7-oxa-bicyelo[2.2.1thept-1-vi or
bicyclo{2.2.1Thept-1-yl;

n isl,2o0r3;

i

or & pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

in a third aspect, there is provided compounds of formula 1A-1 as defined above

/N F}.{a {RZ}H
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IA-1-
, wherein _ ‘ _
. R is hydrogsn, halogen, Ci.4-alky! or Ci4-alkyl substituted by halogen;

R? is hydrogen, CM—éllcyl, =0, Ci4~alkoxy, phenyl, hydroxy or C,.4-alkyl substituted by
hydroxy;

R’ is hydrogen or C).4-alkyl;

cye I8 Cyp-cycloalkyl or heierocycloalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydm‘pyﬂmidinyi, irnidazolidinyl, pyrazolidingl, piperidinyl, piperazinyl or morpholinyl, or
is g non-aromatic bicycle selected from 7-oxa-bicyelo2.2. 1 hept-1-yl or
bicycio{2.2.1]hept-1-yk;

n is 1,2 or3;



hgyci‘roxy; R3is hydrogen or CIA -alkyl; cycis C3,7-cycloalkyl or lieterocycloalkyl, selected from the
group consisting of tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, ozazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyt3piperidinyl, piperazinyl or morpholinyl, or is a
‘non-aromatic bicycle selected from 7-oxa-bicyclo[2.2.1]hept-1 -y1 or bicyclo[2.2.1Thept-1-y1;is |, 2 or
3; or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
_enantiomer and/or optical isomer and/or stereoisomer thereof. In a fifth aspect, there is provided
compounds,of [ﬂ%!@%}ﬁéaﬁ?%@&@@&v&id%ﬁé%Flesrﬁ!naagd%ﬂ}{qﬁggﬁ%, bRl Sléalylor
C14-alkyl substituted by halogen; 3d is hydrogen,-C_:l-ZL- alkyl, =0, CIA-talkoxy, phenyl,-hydroxy or
C1.4- alkyl StBEHUEAPhYBTEXY SR Hies §ErFosenscanaroycis C3.7-cycloalkyl or
heterocycloalkyl, selected from the group consisting of torahydropyran-2, 3 or 4-yl, oxctan-3-yl,
oxazolidinyt, pyrrolidinyl, 1,3-oxazinanyl, tetrahydropyrirnidinyl, imjclazolidinyl, pyrazolidinyl,
e e B T s g e e
7-oxa-bicyclo[2.2.1]hept-1-y1 or bicyclo[2.2,1Thept-1 -y)xiiis 1 RZzor 3;  or apharmaceutically
acceptable acid addition salt, a racemic mixture, or/'js carrespo n()ﬂng enantiomer ancUor optical
isomer and/or stereoisomer thereof. In a sixth aspect, 4 er ovided compounds of formula IB as
defined above S '

(A2

wherein .

R! is hydrogen, halogen, Cy.4-alkyl or Cy4-alkyl substituted by halogen;

R 15 hydrogen, Ciq-alkyl, =0, C,4-alkoxy, phenyl, hydroxy or Cys-alkyl substituted by
hrydroxy;

r? is hydrogen or Cy4—alkyl; .

cye  is Cyg-cycloalkytor heteroeycloalkyl, selected from tﬁe group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidiny, piperazinyl or morpholinyl, or
is a non-aromatic bicycle selecied from 7-oxa-bicyclo(2.2.1Thept-1-yl or
bicyelo[2.2.1Thept-1-y]; '

n is1,2o0r3;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or steresisomer thereof,

In a fifth aspect, there is provided compounds of formuia IA-3 as defined above
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R is hydrogen, halogen, Ci-alky! or Cjz-alky! substituted by halogen;



IB wherein Rlis hydrogen, halogen, C1.4-alkyl or Oki-alkyl substituted by halogen; R2is hydrogen,
CIA- alkyl, =0, C1.4-alkoxy, phenyl, hydroxy or C14-alkyl substituted by hydroxy; Xis N, CF or CH,;
R3is hydrogen or CH-alkyl; cycis C3.7-cyc|oa|kyla%,r heterocycloalkyl, selected from the group
-consisting of tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or is a
_non-aromatic bicycle selected from 7-oxa-bicyclo[2.2,1]hept-I-y1 or bicyclo[2,2.1 ihept- 1 -yl; is 1, 2 or
3; or a pharaceutisallysasoepialileyneid atiditiorossity Rraasinti Mixiie, prils Caresperbng
enantiomer and/zxr glptical isomer and/or stereoisomer thereof, 3e wherein Ris hydrogen, halogen,
C1A-alkyl or O1. Y ﬁ(}f’%ubstituted by halogen; R2is hydrogen, CI A-alkyl, O, Cm-alkoxy, phenyl,
hydroxy orfC).4-akylsupstituted mitydroxy; Xis N, CF or CH; R1/1241 are independently from each
gg;\esrs?/ndgr%’ e s Clhgldagyrs G cysioaly an Detsosycipalkyl, seleclad rgm the group
tetrahydropyran-2, 3 or 4-vl, oxetan-3-vl, oxazolidinyl, pyrralidinyl, 1,3-oxazinanyl,

tetrahydmpyrimidinyf, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or
is-anon-aromatic bicycle selected from 7-oxa-bicyclo[2.2,1Thept-1-yl or
bicycio[2.2. 1 Thept-1-yl;

I isl,20r3;

or @ pharmaceutically accepiable acid addition salt, & racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof.

I & sixth aspect, there 1s provided .cc)mpounds of formuia IB as defined above

(R%)
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A

wherein
& is hydrogen, haiogen, C.s-alky} or Ci4-alkyl substituted by halogen;
R? is hydrogen, Ci-alkyl, =0, Cy4-alkoxy, phenyl, hydroxy or Cj4—alkyl substituted by
hydroxy; ' '
X is N, CF or CH;
R? is hydrogen or Cy4-alkyl; ‘
cye  is Cya-cycloaliyl or heterocycloa{kyl,bsaiected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-cxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperaziny or morpholinyl, or
is a non-aromatic bicycle selected from 7-oxa-bicyeio[2.2.11hept-1-yt or
bicyelol2.2.1 thept-1-yi;
no isl,2or3
ora pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or sterecisomer thereof,



tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, irndazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or is a
non-aromatic bicycle selected from 7-oxa-bicyclof2.2,1]hept-1-y1 or bieyclo[2.2,1Thept-1-y1;is |, 2 or
3; or a pharmaceutically acceptable acid addition-salt, a racemic mixture, or its corresponding
enantiomer and/or optical isomer and/or stereoisomer thereof. wherein Rlis hydrogen, halogen, Cm-
alkyl or Cm-alkyl substituted by halogen; 3f R2is hydrogen, CIA-alkyl, =0, ClA-alkoxy, phenyl, hydroxy
or C1A-alkyl substituted by hydroxy; Xis N, CF or CH; R3is hydrogen or C14- alkyl; eyeis
C1.7-cycloalkyl or heterocycloalkyl,selected from the group consisting of tetrahydropyran-2, 3 or 4-yl,
oxetan-3-yl, ox &P RETRYH BRTEHEIFY SPrdded APt ifyarsty frAtdrmehifisolidinyi,
pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or is a non-@g matic bicycle selected from
7-oxa-bicyclo[2.2,1Thept- 1 -yl or bicyclo[2.2.1Theptpl-y1, iiis r 3; or a pharmaceutically
acceptable acid addition salt, a racemic mixture, oy its orring enantiomer and/or optical isomer
and/or stereoisomcr thereof. In a ninth aspect, s Provided-tompounds of formula TE as defined
above (R2), 1E

I

wherein

I is hydrogen, halogen, Ci4-alkyl or Ci.4- alkyl substituted by halogen;

R2 is hydrogen, Cy4-alkyl, =0, Cj4-alkoxy, phenyl, hydroxy or Cy.4-alkyl subsiim_ted by

‘ hydroxy; | '

X is N, CF or CH;

RYR* are independently from each other hydrogen or Cy4-alkyl;

cyc  is Cys-cycloalkyl or heterocycloatkyl, selected from the group consisting of |
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yi, oxazolidinyl, pyrrofidinyl, 1,3-oxazinany,
tetrehydropyrimidinyl, imidazolidinyt, p.y’mzo}idinyl, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicyé!e selected from 7-oxa-bicyclo[2.2.1Thept-1-y or
bicyclo{2.2.1 thept-1-yl;

n is1,2o0r3;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

In an eighth aspect, there is iarovided compounds of formula ID as defined above
(R,
e
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wherein

R/ is hydrogen, halogen, Ci- alkyl or Cy4-alkyl substituted by halogen:



whereinis hydrogen;-halogen, ClA-alkyl or CIA-alkyl substituted by halogen; R2is hydrogen, CIA-
alkyl, =0, CIA-alkoxy, phenyl, hydroxy or CIA-alkyl substituted by hydroxy; Xis N, CF or CH; R3is
hydrogen or C1A-alkyl; cycis C:,..7-cycloalkyl of beterocycloalkyl,selected from the group consisting
of tetrahydropyran-2; 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazlnanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or is a
non-aromatic bicycle selected from 7-oxa-bicyclo[22.1]hept- 1 -yl or bicyc]o[2.2. | Jhept- 1-y1;is |, 2 or

$; 3g or agharmaaguicall eccaniableseid AdIaN sAll R IRARITIEIS. 1R SRlTERRONTing

enantiomcr and/or optical isomer and/or stereoisomé . In a’'tenth aspect, there Is ptyovided
compounds of forMEigE as defined above wherein Rlis hydrogen, halogen, C1,4- alkyl or CA-alkyl
substitutedsby halpgemkgisfrydrogen, ClA-alkyl, =0, ClI..4-alkoxy, phenyl, hydroxy or C1.4-alkyl
substitute%\@y hydrﬁx ; Xis N, CF or CH; Lis -NR3-, -NIC(R3)2-, -0-, -0C(R3)2-, -CR41141; 0
18 hydrogen or Cyu- alkyl;
eye  is Cyg-cycloatkyl or heterocycloalkyl,selected from the group consisting of
Aetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazelidinyl, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicycle selected from 7~0xa-5§cyclo{2.2.l]he:pt-l-yl or
bicyclo{2.2.1 Jhept-1-y};
I is1,2o0r3;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

In a ninth aspect, there is provided compeunds of formula IE as defined above

(R%,

Yy ,
//// e ‘

1B

wherein

R is hydrogen, halogen, C4-alkyl or Ci4-alkyl substituted by halogen; .

R? is hydrogen, Ci4- alkyl, =0, Ci4-alkoxy, phenyl, hydroxy or Cj.e-atkyl substituted by
hydroxy; 7

X is N, CF or CH;

R®  is hydrogen or Ci4-alkyl;

cye  is Cyg-cycloalkyl or heterocycloalicyl,selecied {rom the group consisting of
tefrahydropyran-2, 3 or 4-yl, oxetan-3-vl, oxazolidinyl, pyrrolidinyl, 1,3-oxezinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidiny), piperidinyl, piperazinyl or morphelinyl, or
is a non-sromatic bicycle selected from 7-oxa-bicyelo[2,2.1Thept-1-yl or
bicyclol2.2.1 Thept-1-y1;

n isl,2or3,



"/IN is a 5 or 6 membered heterocycloalkyl, selected from the group consisting of
morpholin-3-one, oxazolidin-2-one, pprolidin-2-one, piperidin-2-one, [l,3Joxazinan-2- one,
imidazolin-2-one or primidin-2-one; is |, 2 or 3; or a harmaceutically acceptable acid addition salt, a
racemic mixture, or its corresponding enantiomer and/or optical isomer and/or stereoisomer thereof.
In an eleventh aspect, there is provided a process for preparation of a compound of formula |
described as above, comprising the variants a) reacting a compound of fonnula 3h 0193 HN 6 in the

‘presence oba:hasenseleciahiuonarisibytaming; anta solvent Seisried fam JHE oM a

compound of formula (R2)ri IA wherein e substituents are described above, or b) reductlvely

aminating & CHHBBERH SPFRHGTA SATRCE BORP SGHa IS rsiarbsaeof.

In a tenth aspect, there is provided compounds of formula IF as defined above

. J

IF
wherein _ ‘
R is hydrogen, halogen, Cj.- alkyl or Cs-alkyl substituted by halogen;
R? is hydrogen, C).¢-alkyl, =0, C4-alkoxy, phenyl, hydraxy or C;4-alkyl substituted by
hydroxy; ‘
X is N, CF or CH;
L is ~NR>-, NHC{RY);-, -C-, -OCR>);-, ~CR R”*

.,\.N\,’j
is 2 5 or 6 membered heterocycloalkyl, selected from the group consisting of
morpholin-3-one, oxazolidin-2-one, pyrrolidin-2-one, piperidin-2-one, [1,3Joxazinan-2-
one, imidazolin-2-one or pyrimidin-2-one; |
n is 1,203
" or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof.

In an eleventh aspect, there is provided a process for preparation of a compound of formula 1

described as above, comprising the variants

a) reacting a compound of formula

mﬂ

with a suitable amine of formula



8 to form a compound of formula 9 A wherein the substituents are described -above, or c) a)
reacting a compound of formula 3 i with a suitable amine of formula 11 2 in the presence of

bis-(tpp)-Pd(10Cla, Cu! and a base, selected fror3nhtriethylamine, and a solvent, selected from THF,

HN
e
6

in the presence of a base, selected from triethylamine, and a solvent, selected from THF,

H 2

_ NN (R,
"?(@
Z -

1o form a compound of formula

R
1A
wherein the substituents are described above, or
b) reductively aminating a compound of formula
with a compound of formula
to form a compound of formula
{

_ 1A
wherein the substituents are described above, or -

c; a) reacting a compound of formula



to form a compound of formula 1A-3 wherein the substituents are described above, or d) a) reacting a
compound of formula 9-0 with a suitable amine of formula 5 12 in the presence of a base, selected
from triethylamine, and a solvent, selected from THE, to form a compound of formula 3j 1E wherein
the substituents are described above, or e) reacti ]g a compound of formula 5 with a suitable
compound of formula :

| .
5 .

R

| b4
/N! N@(R)n
R 0

with a suitable amine of formula

in the presence of bis-{tpp)-PA(IN)Cly, Cul and a base, selected from tricthvlamine, and a solvent,
selected from THF, S

to form a compound of formula

JA-3
wherein the substituents are deseribed above, or

d} 8) reacting & compound of formula

with a suitable amine of formula

HN (RZJ“

12

in the presence of a base, selected from triethvlamine, and a solvent, selected from THF,

to form g compound of formula



in the presence of CsCO3 and dioxane to form a compound of formula 13 113 wherein the
substituents are described above, or 0 reacting a compound of formula 5 with a suitable compound
of formula 3k HO 14 in the presence of a base, selected from tricklamine, and a solvent, selected

from THF, to font a compound of formula ID 31

(Rz)“
H o
NN
Q@
j k k!
NG

e
@/L
R
IE

wherein the substifuents are described above, or

¢) reacting a compound of formula

( .

with a suitabie compound of formula

HO
e
13

in the presence of CsCOs and dioxane

to form a compound of formula

B
wherein the substituents are described above, or

. ) rencting 2 compound of formula

with a suitable compound of formula



wheérein the substitnents are described above, or g) reacting a compound of formula 16 with a
suitable compound of formula  in the presence of MeS02C1 to form a compound of formula 1C
wherein the substituents are described above, gr. 31 if desired, converting the compounds obtained
into pharmaceutically acceptable acid addition sHits. In a twelfth aspect, there is provided a
compound as defined above for use as therapeutically active substance. In a thirteenth aspect,
there is provided a pharmaceutical composition comprising a compound as defined above and a
therapeutically active carrier. HO ' (")

n

3
ROR 14

in the presence of a base, selected from tricthylamine, and & solvent, selected from THF,

to form 2 compound of formula
2
LI
N Q ’
\( )

w_X R R
{/v |
R‘

wherein the substituents are described above, or

ID

g) reacting a compound of formula

. R RY
/N?X oH
’ N
ZZ
R :

with a suitable compound of formula
@cﬁﬁn
17

>

16

in the presence of MeS0,Cl

to form & compound of fonmula

IC

wherein the substituents are described above, or



In a fourteenth aspect, there is provided the use of a compound as defined above for the manufacture
of a medicament for the treatment of schizophrenia or cognitive diseases. In a fifteenth aspect,
there is provided a compound as defined above #gr the treatment of schizophrenia or cognitive
diseases. The following definitions of the general terms used in the present description apply
irrespective of whether the terms in question appear alone or in combination.  As used herein, the
term "lower aliylcdemoias raatk Btk aliphatisduidracaphen-greu- el wdiag: 2 BIFRIBMBfion
branched carbon chain with 1 - 4 carbon atoms. Examples for "allcyl" are methyl, .ethyl n-propyl, and
isopropyl. Thesti "alkoxy" denotes a group -0-R' wherein R’ is lower alkyl as defined above. The
term "ethynyl" denotes the group  The term "lower alkyl substituted by halogen" denotes a lower
alkyl groups as defingd abtovE%yvhere%itn ﬁlt Ir%alst one. ggrgge{g atgﬂrlrlw disage If;%%g b OQ@I%F%Se E:ghe
term "lower alkyl subs ituted’ Y hf”/%)rOXy dendie? a fower aﬁ<y?%roup as defined above wherein at
least one of tHeepdrogelty atdivissofthecalkyl group is replaced by OH. Examples are hydroxymehtyl or
hydroxyethyl, in particular hydroxymethyL. WO 2011/051201PCT/EP2010/066016 -4-  The term
cycloalkyl denotes a saturated carbon ring, containing from 3 to 7 carbon ring atoms, for example
cyclopropyl, cyclobuti, Ty RIBEERy e IRERy FoP&yEEh dh B rmageyd Fi S HBESTSMN SaM e fotes a
saturated 4, Scompomenabesédedaitoon aiig dsdesctithibdabioveafoiecycloalkyl, wherein one or more
carbon atoms are replaced by a heteroatom, selected 5 from N, 0 or S, preferred heteroatoms are N or
O. Examples for such rings are tetrahydropyran2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl,
1,3-oxazinanyl, tetrafydrSpyaemiBinAcTiieas &1 BpVi gy Birfiyi, SpIpesTarh g, ipasasheyeder the
morpholinyl. I ahlgashans rngatameis M therihecfolowingheteracycligroupsaiepreferred:
selected from the group consisting of morpholin-3-one, oxazolidin-2-one, pyrrolidin102-one,
piperidin-2-one, [1,3]oxazinan-2-one, imidazolin-2-one or pyrimidin-2-one; The term
"pharmaceutically acteptatentaktrort, givzrmavendichiyaveepdiedatieddeitionos dit egribrades salts
with inorganic apd arganic.acids:alcisasddydrochloric acid, nitric acid, sulfuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid, acetic acid, 15 succinic acid, tartaric acid,
methane-sulfonic acid, p-toluenesulfonic acid and the like. wherein 20 R1is hydrogen, halogen, lower
alkyl or lower alkyl sGhstiukesiy dedogens of the general terms used in the present description apply

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

As used herein, the term "lower alkyl” denotes a saturated, i.e. aliphatic hydrocarbon group
including a straight or branched carbon chain with 1 — 4 carbon atoms. Examples for “alkyl” are
methyl, ethyl, n-propyl, and isopropyl.

The term “alkoxy” denotes a group -O-R” wherein R’ is lower alkyl as defined above.

The term “ethynyl” denotes the group —~C=C-.

The term “lower alky! substituted by halogen” denotes a lower alkyl groups as defined
above, wherein at least one hydrogen atormn is replaced by halogen.

The term “lower alkyl substituted by hydroxy™ denotes a lower alkyl group as defined
above wherein at least one of the hydrogen atoms of the alkyl group is replaced by OH.

Examples are hydroxymehtyl or hydroxyethyl, in particular hydroxymethyl.



R2is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted by hydroxy; Xis
N, CF or CH; R3is hydrogen or lower alkyl; 25 cycis cycloalkyl or heterocycloalkyl, or is a non-aromatic

bicycle selec % xa- hicyclo[2.2.1]hept-1-y1 or bicyclo[2.2.1]hept-1-y1:is 1, 2 or 3; WO
2011/05120 @ %%5@6/066016 -5- or a pharmaceutically acceptable ac%rmga"ﬁtgﬂﬁ( 1I? a racemic

mixture, or its corresponding enantiomer and/or optigal isomer and/or stereoisomer thereof. A further
embodiment of the invention are compounds of formula IA-1, 5 IA-1 wherein Rlis hydrogen, halogen,

'r‘])"(‘;er alkyl or 'm&ﬁ%mﬁﬂmy%tﬁg@&ys?ad@gﬂ%&mﬁyﬂf@ge@mm%% ﬁH@ill ETW%@F@T&/ Ipheny|,
ydroxy or Jower alkyl substitute y s en or lower alkyl: cycis cycloalkyl or
heterocycfloéamfil BriEan Sﬁygr%ﬁgﬁﬁéﬁ%%ﬁél&? (H’?%ﬁlif %&E’%Xﬂ of cyeidhepts.

The term heterocycloalkyl denotes a saturated 4, 5 or 6 membered carbon ring as described
above for cycloalkyl, wherein one or more carbon atoms are replaced by a heteroatom, selected
5 fromN, O or S, preferred heteroatoms are N or O. Examples for such rings are tetrahydropyran-
2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl, tetrahydropyrimidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl. If at least one ring atom is
N, then the following heterocyclyl groups are preferred:

O
£, A
N,
selected from the group consisting of morpholin-3-one, oxazolidin-2-one, pyrrolidin-

10 2-one, piperidin-2-one, [1,3Joxazinan-2-one, imidazolin-2-one or pyrimidin-2-one;

The term "pharmaceutically acceptable salt" or “pharmaceutically acceptable acid
addition salt” embraces salts with inorganic and organic acids, such as hydrochloric acid, nitric
acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid

&)

15 succinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

An embodiment of the invention are compounds of formula IA,

3
T ®,

|
N
SN
7

IA
wherein
20 R is hydrogen, halogen, lower alkyl or lower alky! substituted by halogen;
R? is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hydroxy;
X is N, CF or CH;
R’ i8 hydrogen or lower alkyl,
25 cyc s cycloalkyl or heterocycloalkyl, or is 2 non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1Thept-1-yl or bicyclo[2.2.1Thept-1-yl;

n is1,2or3;



bicyclo[2.2.1Thept-1-y1 or bicyclo[2.2.1]hept-I -y1;is 1, 2 or 3; or a pharmaceutically acceptable
acid addition salt, a racemic mixture, its corresponding 15 enantiomer and/or optical isomer and/or

stereoisomer. thereof, wherein 20 Rlis hydrogen, halogen, lower alkyl or lower alkt?/l substituted by

halogen; R2i& y"i?r%@glnz,o fower alkyl, =0, lower alkoxy, phenyl, hydroxy or 6WEFA ngl?t])%tituted by

hydroxy; is hydrogen or lower alkyl; cycis cycloalkylfr heterocycloalkyl, or is a non-aromatic bicycle
selected from 7-oxa- 25bicyclo[2.2.1Thept-I-y1 or bicyclo[2.2.1]hept-1-y1;is 1, 2 or 3; WO
2011/051201R6aHRRA0LAIR6604G 8- afia RivniBasautGalinaceariakieaqid additionsmalt, a racemic

mixture, or its corresponding ,enflntiorner cUor optical isomer. and/or stereocisomer thereof. An

embodimeREBF IS i AVRGG GRtrS RIS AR MbURISSIYoFtARHA-3, R3 1A-3 wherein

A further embodiment of the invention are compounds of formula IA-1,

3
RRY,
N N
Suc
2w
£z

5 IA-1

wherein

R is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;

R? is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alky! substituted
by hydroxy;

10 R’ is hydrogen or lower alkyl;

cyc s cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1Thept-1-yl or bicyelo[2.2.1Thept-1-yl;

n is1, 2 or3;

or & pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

15  enantiomer and/or optical isomer and/or stereoisomer thereof,

An embodiment of the invention are further compounds of formula IA-2,

R (R,
NN
Sac

IA-2
wherein
20 R is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
R? 1s hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hydroxy;
R® 18 hydrogen or lower alkyl;
cyc  is cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
25 bicyclo[2.2.1]hept-1-vl or bicyclo[2.2.1Thept-1-yl;

n is1,2or3;



is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen; R2is hydrogen, lower alkyl, =0,
lower alkoxy, phenyl, hydroxy or lower alkyl substituted by hydroxy; 10 R3is hydrogen or lower alkyl;
cycis cycloall%yé %lh gzler cycloalkyl, or is a non-aromatic bicycle selected from 7-oxa- bicyclo[2 2
[lhept-I-yl or bicyC o@. AJhept-l-yl;is 1, 2 or 3; ora pharmaceuticalE/Céré%%%)tlgﬁ’l(éﬁ‘g id addition
salt, a racemic mixture, or its corresponding 15 enagtiomer and/or optical isomer and/or stereoisomer
thereof An embodiment of the invention are compounds of folinula 1B, 1B wherein Rlis hydrogen,

halogen, leweplatkbeslawey alkybsuksiitegiiinhalogena 2R 2is-MeIeR cirwesslidy =0, lower
alkoxy, phenyl, hydroxy or lower alkyl substituted hy hydroxy; Xis N, CF or CH; R3is hydrogen or lower
alkyl; cycifr&?dﬂ?)é‘ffﬁr@?{é’@% é?déqﬁﬁﬂdé?r@tg?%%%mfﬁoBicycle selected from 7-oxa-

25bicyclo[2.2.1]hept-1-y1 or bicyclo[2.2.1]hept-1-y1;is 1, 2 or 3;

An embodiment of the invention are further compounds of formula 1A-3,

R?
i
N
—~ ‘ N\.@___ (Rz)n
= F
4
R!

5 1A-3

wherein
R 1s hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
R® is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alky! substituted
by hydroxy,
10 R’ is hydrogen or lower alkyl;
cyc  is cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1]hept-1-yl or bicyclo[2.2.1Thept-1-yi;
n is 1, 20r3;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
15 enantiomer and/or optical isomer and/or stereoisomer thereof.

An embodiment of the invention are compounds of formula 1B,

N R,
- @]
()
| F
R1
iB

R 1s hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen,

wherem

20 R® is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hydroxy,
X is N, CF or CH;
R® is hydrogen or lower alkyl;
cyc s cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
23 bicyclo[2.2.1thept-1-yi or bicyclo[2.2.1Thept-1-v1;

n is 1, 2 or 3;



WO 2011/051201PCT/EP2010/066016 -7- or a pharmaceutically acceptable acid addition salt, a
racemic mixture, or its corresponding enantiomer and/or optical isomer and/or stereocisomer thereof.

An embodim% ﬁglh}aé{}\ﬁntion are compounds of formula IC, R4 R4' 5 ICPCTy]}:/}t)lzerein is hydrogen,

halogen, lower a y} or fower alkyl substituted by halogen; R2is hydrogen, Iower &1?9?,“6:"6‘? lower alkoxy,
phenyl, hydroxy or lower alkyl substituted by hydroxy; 10 Xis N, CF or CH; R4/R4" are independently
from each other hydrogen or lower alkyl; cycis cycloalkyl or heterocycloalkyl, or is a non-aromatic

bicycle setecietframcit@xay bieystebl: 2dheitoy 101 bieyelplZaiklrepir ity doitdbod@hg3; 15 or a
pharmaceutica!(ly acceptable aci'd additiogl{salt a racernic mixtlflre, or its corresponding cnantiomer

mer andioropuical Isomer an %g}%gﬁf%@?gfﬁ

1178
ancUor Op%lcg.f iIsomer a r stereols

An embodiment of the invention are compounds of formula IC,
rRi R 2

(R,
N

T

2 X

5 IC
wherein
R} 1s hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
R? is hydrogen, lower alkyl, =0, iower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hydroxy;
16 X s N, CF or CH; _
RYR" are independently from each other hydrogen or lower alkyl;
cyc  is cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-v1;
n is 1,2 0r3;
15 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stercoisomer thereof,

~ An embodiment of the invention are compounds of formula ID,

E_—\.

1D
20  wherem
R! 1s hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
R* is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hvdroxy;
X is N, CF or CH;
25 R® 1s hydrogen or lower alkyl;



is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen; R2is hydrogen, lower alkyl, =0,
lower alkoxy, phenyl, hydroxy or lower alkyl substituted by hydroxy; Xis N, CF or CH; 25 R3is
hydrogen or lower alkyl; WO 2011/051201PCTTEP2010/066016 -8- cycis cycloallcyl or
heterocycloal®f!, ‘8F ¥4 Hbn-aromatic bicycle selected from 7-oxa- bicyclols PEFRABIGIIE or bicyclo
[2.2.1] hept-l-yl;is 1, 2 or 3; or a pharmaceuticallyacceptable acid addition salt, a racernic mixture,
or its corresponding 5 cnantiomer and/or optical isomer and/or stereocisomer thereof An embodiment of

the inventigp. are;corpRUAMS,fdeiBivacbE Rk i NhRIEIn L O:Rlisiagenhrlogen. lower alkyl

or lower alkyl substituted by halogen; R2is ?:Ydro en, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or
lower alkyl substRifEdeEyh W&;')’(Iigrl\}l’}‘@ Wt-Siyfhept-1-y1;

n is1,2o0r3;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

5 enantiomer and/or optical isomer and/or stereoisomer thereof,

An embodiment of the invention are compounds of formula IE,

(R,

IE
wherein -
10 R! is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
R’ 1s hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hydroxy;
X 18 N, CF or CH;
R*  is hydrogen or lower alkyl;
15 cyc  is cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1]hept-1-y] or bicyclo[2.2.1 hept-1-yi;
n is1,2 or 3;
or a pharmaceutically acceptable acid addition salt, a racernic mixture, or its corresponding
enantiomer and/or optical isomer and/or stereoisomer thereof.
20

A further embodiment of the invention are compounds of formula

O
L. J
)%\l( N\)'(Rz)n
X
A
iF

wherein

R’ is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;



R3is hydrogen or lower alkyl; 15 cycis cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle
selected from 7-oxa- bicyclo[2.2.1]hept-1-y1 or bicyclo[2.2.1]hept-1-y1;is |, 2 or 3; or a
pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomer
and/or optical8oiHéf"aH8or stereoisomer thereof 20 A further embodimeRESRFE 1M eHHEON are
compounds of foirnula 0 XN(R2)n IF wherein 111is“5ydrogen, halogen, lower allcyl or lower alkyl
substituted by halogen; WO 2011/051201PCT/EP20101066016 -9- R2is hydrogen, lower alkyl, =0,

lower alkogy, phwé%%y R 'Qﬁﬁﬂré&%%ﬁﬁ%&?ﬂgﬁ&&q{?&ﬁ@%ﬁ& LY bis%ifa'}'?'§3"

-NHC(R3)2-, -0-, -0 )2-, -CR4R4.-; 5is a 5 or 6 membered heterocycloalkyl,”selected from the
group consistingtty’f}m@ﬂjﬁ’é)lin-s-one, oxazolidin-2-one, pyrrolidin-2-one, piperidin-2-one,
[1,3]oxazinan-2- gne dmigazalin-2-one or pyrimidin-2-one;

L is -NR’-, -NHC(RY);-, -O-, -OC(R*);-, -CRR*-;
£
5 \) is a 5 or 6 membered heterocycloalkyl, selected from the group consisting of
morpholin-3-one, oxazolidin-2-one, pyrrolidin-2-one, piperidin-2-one, {1,3Joxazinan-2-
one, imidazolin-2-one or pyrirmdin-2-one;
n is1,2o0r3;
or a pharmaceuticaily acceptable acid addition salt, a racemic mixture, or its corresponding

10 enantiomer and/or optical isomer and/or stereoisomer thereof.

An embodiment of the invention are compounds of formmia 1 for L being ~NR*- and X being N,
for example the following compounds, enéompassed by formula TA-1:
cyclopentyl-(5-phenylethynyl-pyrimdin-2-yi)-amine

15 (5-phenylethynyl-pyrimidin-2-yl)-(tetrahydro-pyran-4-yl)-amine
rac-(2,2-dimethyl-tetrahydro-pyran-4-yl)-(5-phenylethynyl-pyrimidin-2-yl)-amine
rac-7-oxa-bicyclo[2.2.1Thept-2-yl-(5-phenylethynyl-pyrimidin-2-yl)-amine
isomeric mixture of (2,6-dimethoxy-cyclobexyl)-(5-phenylethynyl-pyrimidin-2-yl)-amine
trans-{4-(5-phenylethynyl-pyrimidin-2-ylamino }-cyclohexyl]-methanol

20 trans-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol
cis and trans mixture of 2-(5-phenylethynyl-pyrimidin-2-ylamino)-cyciohexanol
cis and trans mixture of 3-(5-phenylethynyl-pyrimidin-2-ylamino j-cyclopentanol
cis and trans mixture of 2-(53-phenylethynyl-pyrimidin-2-ylamino)-cyclopentanol
cyclohexyl-(5-phenylethynyl-pyrimidin-2-yl}-amine,

25 2,2-dimethyl-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol or
(15,45 or 1R 4R)-2,2-dimethyl-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol.

Further preferred compounds from this group are compounds of formula I for L being
—NR*- and X being CH, encompassed by formula 1A-2, for example the following compounds:
cyclopentyl-(S-phenylethynyl-pyridin-2-yl)-amine or
30 (5-phenyiethynyl-pyridin-2-yl}-(tetrahydro-pyran-4-yl}-amine,



is1,2o0r3; orapharmaceutically acceptable acid addition salt, a racemic mixture, or its
corresponding 10 enantiomer and/or optical isomer and/or stereoisomer thereof. An embodiment of

the invention qrez{gzlorﬂﬁcz)glnds of foiuiula 1 for L being -NR3- and X being g fr%lgzx%? G%e tﬁhe following
compounds,‘éﬁ’corﬁbassed by formula IA-1: cyclopentyl-(S-phenylethynyl-pg/rlmicﬂn- -y?Ll)-amine 15

(5-phenylethynyl-pyrimidin-2-y1)-(tetrahydro-pyraged-yl)-amine
rac-(2,2-dimethyl-tetrahydro-pyran-4-y1)-(5-phenylethynyl-pyrimidin-2-y1)-amine
EaC-7doxayﬁiﬁh{ﬁl@{%liﬁbBH!ﬁﬁl) E(r?oyr%héﬁnﬁéﬁmﬂ%%y@ﬂw&aﬂdi?f@r&&)&qmﬂh%réiﬁ'HJ@ icaniture @i,
2,6-dimethoxy-cyclohexyl)-(5-phenylethyny|-pyrimidin-2-y1)-amine
trans44-(§&9ﬁw@ﬂﬁ{}mﬁwﬁ%aﬁrﬁﬁ¥mﬂﬁﬁ?j ?ﬂﬁ&%%@ﬁ%}ﬁ?ﬁ 20
trans-4-(Srphenyleteyiniddpsimidinsddpialrito)yoysicbrxamol cis and trans mixture of
2-(5-phenylethynyl-pyrimidin-2-ylaming)-cyclohexanal cis and trans mixture of
3-(5-phenélae%¥%ﬁ%?ﬂf |w}§}?§rﬁfﬁ%§%§¥l}86§r§ﬁg§o ngéa%#d) trans mixture of
2-(5-phenytethyhyi-phrnyidihy2sHamimalcyeldpentapabutyl]-methanol,
cyclohexyl-(5-phenylethynyl-pyrimidin-2-y1)-amine, 25 o o
2,2-dimethy 1-44Supthen AR smATh O fi Bt aATE SRepeiumsefienmelaovisrem L is -CR'R” -

1R 4R)-2 grdimpatioyi-dataphamdehmhmy ioigine2yamine) susiahe xappbundsurther preferred
compounds from this group are compounds of formula | for L being -NR3- and X being CH,
ﬁtﬁﬂaﬂ

encompassEuiTls T I9G SR e R B0 g 88fpounds:
cyclopentyl-(etphenyEeineryldmyidinggridl)-apinetdy30midazolidin-2-one
(5-phenylethynyl-pyridin-2-y1)-(tetrahydro-gyran-4-y1)-amine. .\ WO,2011/051201PCT/EP2010/066016
0 Rt B G S MBI R B RSP AUPRACHECL, wherein L 15 -0- and Xis N,
encompasisetihytfdHupleTBttonekpymigie-fhglfottbwinpnodsrgaimdsone or
rac-4-(5-phenylethynyl-pyrimidin-2- -CYC < idin--one

a4 (5 R RS CH e fiding2-one
trans43-(5-pheny3ethyrylpyaimidineadaroassys ab Wmethanplomfaftiiher amnpadipyentof the

invention are compounds of formula I, wherein L is and X is CH, encompassed by formula IC, for
example tASIBWInEPeomsstaidy fomyadhy ety iaioda e rrmresadolidin-2-one

1-mety1-8Smbsnvaihynyyawigding yinaibylimigagelidipn2-one 10
5,5-dirnethy1-1-(5-phenylethynyl-pyridin-2-ylmethyl)-pyrrolidin-2-one

1-pheny1-3-(5-phenylethynvl-nyridine2-vl -imid idin=2- r P

rac-341-(5-phe%ﬁ‘e?ﬁ‘ygﬁ?égégﬁl}%ggﬁ%t y g%z%%i&%%%ﬁgg &qﬁlﬁt}‘r}‘tﬁe}’r‘g}r%%%i%ngnt of the

invention af(dBmpaudds BfYoensatapesiddereinnmiya OR4psexaandotte RNlierivsrepasaeeiby formula IC,

for exampﬁ(m&gmywwaﬁwgg%@_§:ﬁ§ég9g§%1gm¥gy{fﬁﬁﬂ{gidin-2-y|methyl)-oxazolidin-z-one. A
nds of fo

further embodiment of the invention are compou rmula I, wherein L is

A further embodiment of the invention are compounds of formula I, wherein L is

20 ~-NHC(R*),- and X is N, encompassed by formula IE, for example the following compounds
(3-methyl-oxetan-3-ylmethyl)-(5-phenylethynyl-pyrimidin-2-yl)-amine or
methyl-(5-phenylethynyl-pyrimmdin-2-yl)-(tetrahydro-pyran-4-yl)-amine.
A further embodiment of the invention are compounds of formula I, wherein L is
~NHC(R");- and X is CH, encompassed by formula IE, for exampie the following compound

25 3-(5-phenylethynyl-pyridin-2-ylmethyl)-oxazolidin-2-one. |

A further embodiment of the invention are compounds of formula 1F, wherein the
o)
"0
heterocycloalkyl is , for example the following compounds

4-(5-phenylethynyl-pyridin-2-ylmethyi)-morpholin-3-one
3-(5-phenylethynyl-pyridin-2-ylmethyl)-oxazolidin-2-one



-0C(R3)2- and Xis N, encompassed by formula ID, for example the following compound 2-(3-methyl-o
xetan-3-ylmethoxy)-5-phenylethynyl-pyrimidine. A further embodiment of the invention are compounds
of formula 1, wherein L is 20 -NHC(R3)2- and X is N, encompassed by formula 1E, for example the
following cor%%&%&@:@-%ethyl-oxetan-s-ylmethyl)-(5-phenylerhynyl-pyri%ﬁﬁ@%@fﬁqgﬁﬁe or
methyl-(5-phenylethynyl-pyrimidin-2-31)-(tetrahydrg-pyran-4-y1)-amine. A further embodiment of the
invention are compounds of formula 1, wherein L is -NHC(R3)2- and X is CH, encompassed by

formula IE; {g t@ggp@i@@gﬂﬁ”@ﬂ@@ﬁ%%ﬁﬂﬁe?ﬁma~one

3-(5-phenylethynyl-pyridin-2-ylmethyD-oxazolidin-2-one. A further embodiment of the invention are

compounds ot Bt 1R RIFFE R RBT G herdrotibiddieiddts? @85 mple the following compounds
4-(5-phenyleshyhiayly Ryridint2yidiethybraosphplisickenead-(Sopbenylethynyl-pyridin-2-ylmethy -o xazo
lidin-2-one W 051201PCT/EP20Q10/1166016. . . .

15 phen Y ByR RS g  Ber Al S midezo idin-one
4,4-dirhetiy3-din(Sdphdnifgthymybipyniviip:2igimyiyipdyiralidiniiZioreone

3-(5-phenyl /pyridin: ) 3] INaR-2-

ety S e A Botiin 2o
5,5-dimettiyd-dirngstishdn{iathgmgttbyrdimzigime iy raigimdiroanene
1-pheny1-3:(3-phenyletvpybayedined-yineth)iidazolidingiane -one
5,5-dimethy1-1-(5-phenylethynyl-pyridin-2-ylmethyD-piperidin-2-one
rac-3-metﬂﬂuitl(sg-'é)ﬂérﬁi/@ﬁ%’%‘bﬁlrmdﬁl rﬁéﬂ%&%&%ﬁ%ﬁ%ﬂyﬁ@m—z-om
l-mgu[@y%ﬁdr?aphlgﬁﬁlﬂk%{sﬂ&lygyrigy@ﬁ i )nyﬁlwm-yb)yh | tﬁt{ﬂ&wzmnmiﬂﬂéim—zone 10
rac-3-[1-(5-phenylethynyl-pyridin-2-y1)-ethyl]-oxazolidin-2-one or
3-(5-phen§Fé§ﬁ?}?ﬁﬂYif%ﬂ%ﬁ%yﬁg§}ﬁﬁ%%W§- 1?§@£Wé?'ﬂﬁeembodiment of the invention are

compounds of formula wherein 15 leis hydrogen, halogen, Jewer alkyl or lower alkyl substituted by
halogen; R2is r{%‘aﬁ’%l%’r%% éﬁeﬁf‘fﬁ%lv‘&ee?%’&at% c8?’f%$ver %ﬁ(é%g%lsﬁétituted by halogen, lower alkoxy,

lower alkoxy substituted by halogen, S(0)2-lower alkyl, hydroxy orzlower alkyl substituted by hydroxy;

Xis N or CH; ' N (R,
T
P e

wherein
15 R is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;

R? 1s hydrogen, halogen, lower alkyl, =0, lower alkyl substituted by halogen, lower alkoxy,
lower alkoxy substituted by halogen, S(O),-lower alkyl, hydroxy or lower alkyl
substituted by hydroxy;

X is N or CH;

20 L is ~NH-, -NHC(R?);-, -O-, -CHR* or -S(Oy)-;

R’ is hydrogen or lower alkyl,

R is hydrogen, hydroxy or lower alkoxy;

cye  is cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1Thept-1-yl or bicyclo[2.2.1]hept-1-yl;

25 n is1,2or3;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof.



20 Lis -NH-, -NHC(R3)2-, -0-, -CHR4- or 122is hydrogen or lower alkyl; R4is hydrogen, hydroxy or
lower alkoxy; cycis cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
bicyclo[2.2.1 hg{)t-l-ﬁ{l or bicyclo[2.2.1]hept-1-y1; 25 nis 1, 2 or 3; or a pharmaceutica%{ﬁacceptable
acid addition SaIt & Facathic mixture, or its corresponding enantiorner ano%fr@]gﬁ?:‘a?l’qg 'er and/or
stereoisomer thereof WO 2011/051201PCT/EP2036/066016 -12- The preparation of compounds of
formula 1 of the present invention may be carried out in sequential or convergent synthetic routes.

Syntheses of thergemipaaasQfrthsnipyentiosr aiensnon? ifhe fallowieg Sehares Ha.g&.dThe skills

required for carrying out the reaction and purification of the resulting products are known to those

skilled in tFRESFTHRE COMBEHRGRRTRLS i e UL Shoth RS SREMME s fBYFBtAaBrocesses
have the sigmificartbe Rikenifieseiirbesars 8. TRERRILO RS Offermula: earhRtpanpdactured by the

methods given below the methods given in the ex les or by apalogous methods. Appropriate
reaction c %ﬁ%ﬁg 8’?%‘%&%&% Oraea(t: ion %ﬁ%@l 5?2%%%5%&&‘?&65??5& ﬁlﬁ R SHERBS T he

reactioh segiencedsinchd Hlinvited teshrgpineditplpyedsiztheechesigsflame gevedrgerding on the
starting mgterials and their respective reactivity the sequence of reaction steps can be freely altered.

Starting materials are either commercially available or can be prepared by methods analogous to the
methods given bekswobpavrsthof Haeskribed he refavdmtesthe dinrticthodseriptionlovibthcexamples,

or by methdBaneIn e akalie: BEsA LATAeHRES abiaipuad nd el pialmageicaly

acceptable salts may be prepared by methods, known in the art, for example by the process variants
described BAGHEAMTRA I SEESSIRPIES apseapitiied doihedind sy RaAsHeIsEDwRR 8 itable

amine ®f foitttd@tdthe one displayed in the schemes, however, depending on the starting materials and

thelr respective reactivity the sequence of reaction steps can be freely altered. Starting materials
are either commercially available or can be prepared by methods analogous to the methods given
below, by metheds described in references cited in the description or in the examples, or by
methods known in the art,

15 The present compounds of formula 1 and their pharmaceutically acceptable salts may be
prepared by methods, known in the art, for example by the process variants described below,
which process comprises

a) reacting a compound of formula

-

20  with a suitable amine of formula

n the presence of a base, selected from triethylamine, and a solvent, seiected from THF

H 2
N _N (R,
o)
4

1A

»

to form a compound of formula



FI1Z3 HN 6 in the presence of a base, selected from triethylamine, and a solvent, selected from THF, to
form a compound of foimula IA WO 2011/051201PCT/EP2010/066016 -13- wherein the substituents

are describe%bzgk\{%nﬁrmg) reductively aminating a compound of formula 5?%%?%0%?/91((?#”(1 of foimula
NH 8 (R2), 9 toform'a compound of formula ' i

-13-

wherein the substituents are described above, or

b) reductively aminating a compound of formula

RS
|
N NH
K
N
A
R‘E
8
5 with a compound of formula
O
T
9
to form a compound of formula
(R,

R3
' S0
|
X
{/v
RT

wherein the substituents are described above, or

IA

10 ¢) a) reacting a compound of formula

3
R =
Jee Ol
S

with a suitable phenylacetylene compound of formula
€
R‘I

15 in the presence of bis-(tpp)-Pd(INCl;, Cul and a base, selected from triethylamine, and a solvent,
selected from THF,

2

to form a compound of formula



IA wherein the substituents are described above, or 10 c) a) reacting a compound of foimula R3
NN(R2)ri IIF 11 with a suitable phenylacetylene compound of fomula 2 15 in the presence of

bis-(tpp)-Pd(;JQG}@l a&@pd a base, selected from triethylamine, and a s I rom THE, to
form a compound oﬁ%rmula -14- 1A-3 wherein the substituents are desgjlrjl e Pgt‘%o%&ég,gé{rg

<14

R3
s &@(Rﬁn
z Y
R?

wherein the substituents are described above, or

1A-3

d) a) reacting a compound of formula

)
1.0
Sf

Qs
X
=
R
=X r?
H2N®{R2)n
12

in the presence of a base, selected from tricthylamine, and a solvent, selected from THF,

5

5 with a suitable amine of formula

to form a compound of formula

H)«@
N N
~ \I’/Ra R3
X
Y
R

10 wherein the substituents are described above, or

(R,

iE

e) reacting a compound of formula

ey

with a suitable compound of formula

HCG
e
13



d) a) reacting a compound of foimula d) 5 with a suitable amine of formula 5 12 in the presence of a
base, selected from triethylamine, and a solvent, selected from THF, to form a compound of formula

IE 10 wherei }P) ituents are described above, or e) reacting a compound of formula e) 5 with a
suitable com%ﬁ%@% %‘%ﬁ%}ula HO PCIIEP2010/066016

-15-
in the presence of CsCO;5 and dioxane

to form a compound of formula

o (R%),
X
/; Sy
R‘I

1B
wherein the substituents are described above, or

5 f)reacting a compound of formula

1

R

with 2 suitable compound of formula

3
RT R 14 ;

in the presence of a base, selected from tricthylamine, and a solvent, selected from THF,
10 to form a compound of formula

@(
N._ O
Qe
X R
ZZ
R'!

wherein the substituents are described above, or

R)

n

D

g} reacting a compound of formula

Rt R
/N“XOH
X
Y
R'!

15  with a suitable compound of formuia

16



13 -15-in the presence of CsCO3 and dioxane to form a compound of formula )ri 1B  wherein the
substituents are described above, or 5 0 reacting a compound of formula with a suitabl.e

compound of%g%#% in the presence of a base, selected from triet?g[lamrgji%eibgg(%l% solvent,
selected from , 0 %orm a compound of formula ’
-16-
ex
17
in the presence of MeSO,Cl
to form a compound of formula
RG R 5
M (R,
X
s
R1
ic
5
wherein the substituents are described above, or
if desired, converting the compounds obtained into pharmaceutically acceptable acid addition
salts. ’
10

The preparation of compounds of formula I is further described in more detail in schemes 1 to 8
and in exampies 1 ~ 44,

Scheme 1

1. Bis-{tpp)-Pd(I1)CI,
Et,N, TPP, Cul

yz NS
R@—‘// N /“/\;(r ~ THF, 3h reflux
Br = 3
2

O

W A

S 3

0 ]
2. mCPBA NY ~ R
CH,Cl,, 4h 1t X LN
| - P .
N \@m
R 5
6
3
N
3. ELN, THF Y @(Rz}ﬂ
3h reflux ZX
S
Con R'i
IA




ID wherein the substituents are described above, or g) reacting a compound of formula 16 15 with a
suitable compound of foimula WO 2011/051201PCT/EP2010/066016 -16- in the presence of

MeS02C1 to form a comﬁound of formula

WO 2011/0512 PCT/EP2010/066016

17

A (5-phenylethynyl-pyrimidin-2-yl)-amine of formula IA can be obtained by Sonogashira
coupling of an appropriately substituted phenylacetylene (2) with 5-bromo-2-methylsulfanyl-
pyrimidine (3) to yield the corresponding methansulfanyl derivatives (4). Oxidation of the
thioether compound with an oxidizing agent such as mCPBA in a solvent like dichloromethane
5 yields the corresponding sulfone derivative (5). Reaction of the sulfone derivative with an
appropriately substituted amine (6) in the presence of base such as triethylamine in a solvent like

THF yields the desired (5-phenylethynyl-pyrimidin-2-yl)-amine of formula IA.

Scheme 2
Ff3 1. Bis-(tpp)-Pd()CI, v Bge
& N, K EtN, TPP, Cul | S
: " Y THF, 2h, reflux _X
R 1 X - ////
Br ‘ 4 +
2 7 R 8
R3
O i
2. 2-picoline borane NYN )
") MeOH:AcOH 10:1 | (R,
n 48h, 40°C e
- =
9 R
A

10 A (5-phenylethynyl-pyridin-2-yD-amine of formula IA can be obtained by Sonogashira coupling
of an appropriately substituted phenylacetylene (2) with an amine (7) to yield the corresponding
5-phenylethynyl-pyridin-2-ylamine derivatives (8). Reductive amination of the 5-phenylethynyl-
pyridin-2-ylamine derivatives with an appropriately substituted ketone (9) with a reducing agent
such as 2-picoline borane in a solvent mixture like methanol:acetic acid (10:1 v/v) yielded the

15  desired (5-phenylethynyl-pyridin-2-yl)-amines of formula TA.

20



(R2)," IC 5 wherein the substituents are described above, or if desired, converting the compounds
obtained into pharmaceutically acceptable acid add tion salts. 10 The preparation of compounds of
formula I is further described in more detail in schemes 1 to 8 and in examples 1 -44. Scheme 1 WO
2011/05120 ¢ EBSY39b1066016 -17- A (5-phenylethynyl-pyrimidin-2-y T -AHAE EP#8Hfula 1A can be
obtained by Sonogashira coupling of an appropriatgly. substituted phenylacetylene (2) with
5-bromo-2-methylsulfanylpyrimidine (3) to yield the corresponding methansulfanyl derivatives (4).
Oxidation of the thioether compound with an oxigizifg.agent such as mCPBA in a solvent like
dichloromethane 5 yields the corresponding sulfone derivative (5). Reaction of the sulfone derivative
with an appropriately substituted amine (6) in the presence of base such as triethylamine in a solvent
like THF yields the desired (SFRpenylethynyl-pwrimﬁgﬁmaz-yl)-amine of fogrhula IA. Scheme 2

N\ E dioxane N\ N
2 3h, reflux R?
L+ @m - M@‘ o,
| F i F
11

10 6

3

2. Bis-{tpp)-Pd(IhCL,

)
NN
L Et,N, TPP, Cul | (RZ)
1 7 THF, 2h, reflux A "
R - ZZ
2 R
3

A-

A (5-phenylethynyl-3-fluoropyridin-2-yl)-amine of formula IA-3 can be obtained by reacting
.2,3-diﬂu0ro-5-iodopyridme with an appropriately substituted amine (6) in the presence of a base

5 such as CsyCO; in a solvent like dioxane yielding the desired (5-iodo-3-fluoropyridin-2-yI)-
amine (11). Sonogashira coupling with an appropriately substituted phenylacetylene (2) yielded
the desired (5-phenylethynyl-3-fluoropyridin-2-yl}-amine of formula [A-3.

10

I3



R31. Bis-(tap)-Pd(11)C12 Et3N, TPP, Cul | NJNHTHF, 2h, reflux BrX 27 10 A
(5-phenylethynyl-pyridin-2-y1)-amine of foimula IA can be obtained by Sonogashira coupling of an
appropriately substituted phenylacetylene (2) with an amine (7) to yield the correspondin%
5-phenylethﬂﬁ-@%f‘fﬁ?ﬁgﬁfylamine derivatives (8). Reductive amination of tfd/EF2016/06601
5-phenylethynylpyridin-2-ylamine derivatives with apyappropriately substituted ketone (9) with a
reducing agent such as 2-picoline borane in a solvent mixture like methanol: acetic acid (10:1 v/v)
yielded the 15 desired (5-phenylethynyl-pyridin-2zyl)samines of formula IA. WO 2011/051201 -18-
Scheme 3 1. Cs2CO3 dioxane 311, reflux PCT/EP2010/066016

1. Bis-{tpp)-Pd(INCI,

N S
_ N .S EtN, TPP, Cul X
Z \\( ™~ THF, 3h reflux I :>|</
R + | - =
X > =
5 Br 3 ]
R 4
2. mCPBA NYS\ (R,
CH,Cl,, 4h rt | »
- & *  HN
1 3 3
R 5 R R 12
2
(R )n
3. Et,N, THF H @
3h refiux N N
2 s
———— X R™ R
= 1E

A (5-phenylethynyl-pyrimidin-2-yl)-amine of formula IE (X = N} can be obtained by
5 Sonogashira coupling of an appropriately substituted phenylacetylene (2) with 5-bromo-2-
methylsulfanyl-pyrimidine (3) to yield the corresponding methansulfanyl derivatives (4).
Oxidation of the thioether compound with an oxidizing agent such as mCPBA in a solvent like
dichloromethane yields the corresponding sulfone derivatives (5). Reaction of the sulfone
derivatives with an appropriately substituted amine (12) in the presence of base such as
10 triethylamine in a solvent like THF yields the desired (5-phenylethynyl-pyrimidin-2-yl)-amine of

formula IE.

15



A (5-phenylethyny1-3-fluoropyridin-2-y1)-amine of formula 1A-3 can be obtained by reacting
2,3-difluoro-5-iodopyridine with an appropriately substituted amine (6) in the presence of a base 5
such as Cs2CO3 in a solvent like dioxanc yielding the desired (5-iodo-3-fluoropyridin-2-y1)- amine
(11). Sonoga¥Rird'¢BtiRg with an appropriately substituted phenylacetylBh& #5316 %he desired
(5-phenylethyny1-3-fluoropyridin-2-y1)-amine of forsgula I1A-3. 10 15 WO
2011/051201PCT/EP2010/066016 -19- Scheme 4 A (5-phenylethynyl-pyrimidin-2-yl)-amine of fontula
IE (X = N) can be obtained by 5 Sonogashira coggling. af an appropriately substituted phenylacetylene
(2) with 5-bromo-2- methylsulfanyl-pyrimidine (3) to yield the corresponding methansulfanyl derivatives
(4). Oxidation of the thioether compound witlssrigpsidizing.agent such as mCPBA in a solvent like

dichloromethane yields the corrggpording sutfigne@erivatives (5). Reaction fhe stifone derivatives
with an apgr V substitutgid amine (12) iFrthéhpeésence of base such

LXtriethylamine in a
solvent like' T ields the A5-phenylethynyl-pyrimidin-2- grfne of formula IE. A
(5-phenylethynyl-pyAmidin-2-yloxy)-defivatives or (5-phcnyletﬁ1 @ ridin-2-yloxy)- derivatives of
forinula IB (X = -N= or -CH=) can be obtained by Sonogashira coupling of an 5 appropriately
substituted phenylacetylene (2) with 5-brom&-2-methylsulfanyl-pyrimidine or pyridine (3) to yield the
correspondingomethansulfanyl derivative$y(4F-Oxidation of the thioether compound with an oxidizing
agent such &$B¥GPBA in a solvent likeg: dichloromethammyields the corresponding sulfone derivative
(5). Reactiomrofthesulfdhe derivati#es with an appropriatef C%gbti(t[gi?d alcohol (13) in the presence of
base such as Cs2CO3 ikais nt like dioxane yields 10 tke degired ™
(5-phenylethynyl-pyrimidin-2=#oxy)-derivatives or (5-phenylethynyl-pyefidin-2- yloxy)-derivatives of
formula TB. 15 A (5-phenylethynyl-pyrimidin-2-ylo xy)-derivatives or (5-phenylethynyl-pyridin-2-yloxy)-
derivatives of formula ID can be obtained by Sonogashira coupling of an appropriately 5 substituted
phenylacetylene (2) with 5-bromo-2-methylsulfanyl-pypirmsine or pyridine ( ﬂ%’%ﬁ’ﬂ he corresponding
methansulfany(ddrRafipgd¢4). Oxidation of thie tl"hoet i¥fpbund with an oxidizing agent such as
mCPBA in a sol$8ni%€& dichloromethanegélasithe corre ponding sulfone derivatives (5). Reaction of
the sulfone-derivatives-with-an apQ priately substituted aIcoh-o}B(14) in the presence of base such as
Cs2CO0a3 in a solvent like dioxane yields 10 the desired (5-phenylethynyl-pyrimidin-2-yloxy)-derivatives
or (5-phenylethynyl-pyridin-2- yloxy)-derivatives of formula ID.

A (5-phenylethynyl-pyrimidin-2-yloxy)-derivatives or (5-phenylethynyl-pyridin-2-yloxy)-
derivatives of formila 1B (X = -N= or ~CH=) can be obtained by Sonogashira coupling of an
5 appropriately substituted phenylacetylene (2) with 5-bromo-2-methylsulfanyl-pyrimidine or

pyridine (3) to yield the corresponding methansulfanyl derivatives (4). Oxidation of the thioether
compound with an oxidizing agent such as mCPBA in a solvent like dichloromethane yields the
corresponding sulfone derivative (5). Reaction of the sulfone derivatives with an appropriately
substituted alcohol (13} in the presence of base such as Cs;CQOs in a solvent like dioxane yields

10 the desired (5-phenylethynyl-pyrimidin-2-yloxy)-derivatives or (5-phenylethynyl-pyridin-2-

yloxy)-derivatives of formula IB.

15



WO 2011/051201PCT/EP2010/066016 -22- Scheme 7 X = N,CH or CF A
(5-phenylethynyt-pyridin-2-y1)-alcohol derivatives or (5-phenylethynyl-pyrimidin-2-y1)- alcohol
derivatives of formula IC can be obtained by Sonogashira coupling of an appropriately 5 substituted
phenylacety3 32§ 4itFh corresponding 5-bromo-2-pyridin-2-yl)-alcohoF&f #:F2610/666016
bromo-2-pyrimidin-2-yl)-alcohol (15) to yield the corﬁaspondlng alcohol derivatives (16). Reaction of
the alcohol (16) to the corresponding methanesulfonyl ester with methanesulfonyt chloride in the
presence of a base such as triethylamine in a saygny like dichloromethane; followed by coupling with
an appropriately substituted lactam, heterocyclic urea or heterocyclic 10 carbamate (17) which has
been deprotonated with sodium hydride in a solve{iks-Biciyields the desired
(5-phenylethynyl-pyridin-2-y1)- alcoh%I degvativeSEQN(Sﬂm@nylethynyl pyrimidine
derivatives of for Schem BrAtertiary (6fRersflethynyl-pyridin-2-y1)-
(5- phenylethyﬁﬂ@ﬁ 2- ylgr »f formula TA Where R3 13 loweral an be obtained by
deprotonation of and an2appropriately substituted secondary aming’ ith a strong bas; such as
sodium hydride in a solvent like WO 2011/051201PCT/EP2010/0660T6™-23- DMF followed by
alkylation with a corresponding alkyl halogenldectocyleld the desired tertiary
(5-phenylethynyt-pwidin-2-y1)-amine or (5-pRgnysethynyl-pyrimidin- 2(-,;(2.1)) amine of formula IA.
Preferably, the compoumng:of formula | as d scrlped herein as well,a. jts "pharmaceutically acceptable
salt is used in the treatmentsor preventigrm ohFsychosis, epjliepsy, ophrenia, 5 Alzheimer's
disease, cognitive disordersgn ory deficits, chronic and”g gain, restricted brain function
caused by bypass operations'o splants, p&or blood supply to the bfdin, spinal cord injuries, head
injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia, ischemia, Huntington's
chorea, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS, eye injuries, retinopathy,
idiopathic parkinsonism or parkinsonism caused by medica é)gts, 10 musgle gpmsspagFconvulsions,
migraine, urlnarygrgqmtmce gastrointestinal reflux di er, liver damage or failure whether drug or
dlsease mduced Fgagmnx syndrom Down j nicotine addiction, opiate addiction,

Yay<Sreonol
ine or

rxevention of acite and/or chronic neurological
disorders, anxiety, the treatm%at onic and 15 acute pain, urinary incontinence and obesity. The
preferred indications are schizop a and cognitive disorders.  Present invention further relates to
the use of a compound of formula | as described herein, as well as its pharmaceutically acceptable

salt, for thg, faagHs ﬁ@ﬁ‘?l&kﬁrﬁé?ﬁ%@%@r@ﬁ%@%%ﬁ@ﬂ%%ﬁﬂf the

above- mentloned sorders |oIo ical Assay and Data:
derivatives of formula ID can be obtained by Sonogashira coupling of an appropriately

depressions, partlcularly for the treatm

5 substituted phenylacetylene (2) with 5-bromo-2-methylsulfanyl-pyrimidine or pyridine (3) to
yield the corresponding methansulfany! derivatives (4). Oxidation of the thioether compound
with an oxidizing agent such as mCPBA in a solvent like dichloromethane yields the
corresponding sulfone derivatives (5). Reaction of the sulfone derivatives with an appropriately
substituted alcohol (14) in the presence of base such as Cs;CO; in a solvent like dioxane yields

10 the desired (5-phenylethynyl-pyrimidin-2-yloxy)-derivatives or (5-phenylethynyl-pyridin-2-

yloxy)-derivatives of formula ID.
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Intracellular Ca2+ mobilization assay A monoclonal HEK-293 cell line stably transfected with a cDNA
encoding for the human mG21u5a receptor was generated; for the work with mG21u5 Positive Allosteric
Modulators 25 (PAMS), a cell line with low receptor expression levels and low constitutive receptor
activity was JE{e2#etd *ow the differentiation of agonistic versus PAM aR&VIER2E€I$RkEre cultured
according to standard protocols (Freshney, 2000) i_r}?ulbecco's Modified Eagle Medium with high
glucose supplemented with 1 mM glutamine, 10% (Vol/vol) heat-inactivated bovine calf serum,
Penicillin/Streptomycin, 50 ug/m1 hygromycin a hle%lgg/ml blasticidin (all cell culture 30 reagents and
antibiotics from Invitrogen, Basel, Switzerland). Abou hrs before an experiment, 5x104 cells/well
were seeded in poly-D-lysine coated, black/clear-bottomed 96-well plates. The cells:were loaded with
2.5 p.M Fluo-4AM in loading WO 2034/051201BETHER2040/066016 -24- buffer&%@%& 20 mM
HEPES) for 1 hr at 37C.and washgp?ﬁg imes @it TFaditg buffer. The cells wgretransigtred into a
Functional Drug Sere€ning, Syst 00 @HamahtiatsureParis, France), and 1 k garithmic serial
dilutions of testlgampound at3 e added and the cells were incupate# for 10-30 min with on-line
recording of fluoresce#ce. Following this E)?e- 5 incubation step, @ [
the cells at a concentration corresponding to EC20 (typically around 80 uM) with on-line recording of
fluorescence; in ordcr to account for day-to-day variations in the responsiven%ss qof cells, the EC20 of
glutamate was determined immediate}*4t2%¢'0Fech experiment by recording\gf a full dose-response

curve of glutamate. 1o-Responses We[ecﬁ?gézsﬁ?érﬂ eak increase in fl
.aﬁd

as .
fluorescence witho(it agdiiaref L-glufgﬁ]%fé?ﬁngwﬁa'ﬁ]iqz%g to the maximal sti

with saturating concentrations of L-glutamate. Graphs were plotted wAi the % maximal stimulatory
using XLfit, a curve fitting program that iteratively plots the & ng Levenburg Marquardi@lgorithm.
The single site competition analysis equation used was y = A +¢B-A)/(1+((x/C)D))), 15 where y is the
% maximal stimulatory effect, A is the minimum y, B is the maximum y, C is the EC50, x is the log10 of
the concentration of the competing compound and D is the slope of the curve ffﬁeNI%Tf ?fggfficient).
From these curves the EC50 (concentratjon at which half maximal stimulation was achieved), the Hill
coefficient e AT R L POHEE T FOYHHE NS RS P G ed with

saturatingataree diatianseof f fghitamateaneeeoBtkpalcale oo f2obitiven signals fabiapiecpeadteng the
pre-incubation.with, the PAM test campoynds (j{.e. beéﬁre application of an FC20 cancentration of
gt R ST G R SR P T BB RE ometring
the lack obagonidtiyyastivitiesyh-depressiontofibie diguatoksenied dfteddditictioftié EC20
concentragion. of |- ghitamaif A% Adisative of anaan IR A VIt AL hRHSRLEAIRARAT, in the
table below are shown the corresponding results for preferred conipounds with EC50<1000 nM.
Example E@g@c@]mﬁﬁ oesgese@Ap/base such as tricthylamime in a solvent ike dichloromethane;

followed by coupling with an appropriately substituted lactam, heterocyclic urea or heterocyclic

10 carbamate (17) which has been deprotonated with sodium hydride in a solvent like DMF; yields
the desired (5-phenylethynyl-pyridin-2-yl)-alcohol derivatives or (5-phenylethynyl-pyrimidine-

2-yl}-alcohol derivatives of formula IC.

Scheme 8
W o}
N.. N

Y (R%), 1.NaH, IRS Y R
P DMF, 1h 40°C =X "

Z Zoow ==

) =

R R!
iA for R® = hydrogen 1A for R = alkyl
X=H CHorCF

15 A tertiary (5-phenylethynyl-pyridin-2-yl)-amine or (5-phenylethynyl-pyrimidin-2-yl)-amine of
formula TA Where R3 is lower alkyl can be obtained by deprotonation of and an appropriately

substituted secondary amine (1A) with a strong base such as sodium hydride in a solvent hike
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DMF followed by alkylation with a corresponding alkyl halogenide to yield the desired tertiary
(5-phenylethynyl-pyridin-2-yl)-amine or (5-phenylethynyl-pyrimidin-2-yi)-amine of formula IA.

Preferably, the compound of formula I as described herein as well as its pharmaceutically
acceptable salt is used in the treatment or prevention of psychosis, epilepsy, schizophrenia,
Alzheimer’s disease, cognitive disorders and memory deficits, chronic and acute pain, restricted
brain function caused by bypass operations or transplants, poor blood supply to the brain, spinal
cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia,
ischemia, Hunt.i;qgton's chorea, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS,
eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by medicaments,
muscle spasms, convulsions, migraine, urinary incontinence, gastromtestinal reflux disorder,
liver damage or failure whether drug or disease induced, Fragile-X syndrom, Down syndrom,
autism, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia, cating disorders, in
particufar bulimia or anorexia nervosa, and depressions, particularly for the treatment and
prevention of acute and/or chronic neurolo gical disorders, anxicty, the treatment of chronic and
acute pain, urinary incontinence and obesity.

The preferred indications are schizophrenia and cognitive disorders.

Present invention further relates to the use of a compound of formula I as described herein,
as well as its pharmaceutically acceptable salt, for the manufacture of a medicament, preferably
for the treatment and prevention of the above-mentioned disorders.

Biclogical Assav and Data:

Intracellular Ca>" mobilization assay

A monoclonal HEK-293 cell line stably transfected with a cDNA encoding for the human
mGluSa receptor was generated; for the work with mGlu5 Positive Allosteric Modulators
(PAMS), a cell line with low receptor expression levels and low constitutive receptor activity was
selected to allow the differentiation of agonistic versus PAM activity. Cells were cultured
according to standard protocols (Freshney, 2000) in Dulbecco’s Modified Eagle Medium with
high glucose supplemented with 1 mM glutamine, 10% (vol/vol) heat-inactivated bovine calf
serum, Pemcillin/Streptomycin, 50 pg/mi hygromycin and 15 ug/mi blasticidin {all cell culture

reagents and antibiotics from Invitrogen, Basel, Switzerland).

About 24 hrs before an experiment, 5x10" cells/well were seeded in poly-D-lysine coated,

black/clear-bottomed 96-well plates. The cells were loaded with 2.5 uM Fluo-4AM in loading
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buffer (1xHBSS, 20 mM HEPES) for 1 hr at 37°C and washed five times with loading buffer.
The cells were transferred into a Functional Drug Screening System 7000 (Hamamatsu, Paris,
France), and 11 half logarithmic serial dilutions of test compound at 37°C were added and the
cells were incubated for 10-30 min. with on-line recording of fluorescence. Following this pre-
incubation step, the agonist L-ghitamate was added to the cells at a concentration corresponding
to ECxo (typically around 80 uM) with on-line recording of fluorcscence; in order to account for
day-to-day variations in the responsiveness of cells, the ECy of glutamate was determined

immediately ahead of each experiment by recording of a full dose-response curve of glutamate.

Responses were measured as peak increase in fluorescence minus basal (i.e. fluorescence
without addition of L-glutamate), normalized to the maximal stimulatory effect obtained with
saturating concentrations of L-glutamate. Graphs were plotted with the % maximal stimulatory
using XL{it, a curve fitting program that iteratively plots the data using Levenburg Marquardt
algorithm. The single site competition analysis equation used was y = A + ((B-A)/(1+(x/CYD))),
where y is the % maximal stimulatory effect, A is the minimum y, B 1s the maximum y, C is the
ECsq, x is the logl10 of the concentration of the competing compound and I is the slope of the
curve (the Hill Coefficient). From these curves the ECs; (concentration at which half maximal
stimulation was achieved), the Hill coefficient as well as the maximal response in % of the
maximal stimulatory effect obtained with saturating concentrations of L-glutamate were
calculated.

Positive signals obtained during the pre-incubation with the PAM test compounds (1.e. before
apphcation of an ECzo concentration of L-glutamate) were indicative of an agonistic activity, the
absence of such signals were demonstrating the lack of agonistic activities. A depression of the
signal observed after addition of the ECyy concentration of L-glutamate was indicative of an
inhibitory activity of the test compound.

In the table below are shown the corresponding results for preferred compounds with
ECs<1000 nM.

Example ECs5 (nM) Efficacy (%)
mGIluRS PAM

1 26 40

8]

63 46
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The compounds of formula (I) and pharmaccutically acceptable salts thereof can be used as
medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations
can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions. However, the administration can also be
effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection

solutions.

The compounds of formula (1) and pharmaceutically acceptable salts thereof can be
processed with pharmaceutically nert, norganic or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, tale, stearic acid or its
salts and the like can be used, for example, as such carriers for tablets, coated tablets, dragées
and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable
oils, waxes, fats, semi-solid and liquid polyols and the like; depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine capsules. Suitable
carriers for the production of sohutions and syrups are, for example, water, polyols, sucrose,
invert sugar, glucose and the like. Adjuvants, such as alcohols, polyols, glycerol, vegetable oils
and the like, can be used for aqueous injection solutions of water-soluble salts of compounds of
formula (I), but as a rule are not necessary. Suitable cairiers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

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

therapeuticaily valuable substances.

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

together with one or more therapeutically inert carriers.

As further mentioned earlier, the use of the compounds of formula (1) for the preparatior: of
medicaments useful in the prevention and/or the treatment of the above recited diseases is also an

object of the present invention,
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The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day beng
preferred for all of the indications described. The daily dosage for an adult human being

5 weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and 700 mg
per day.

Preparation of pharmaceutical compesitions comprising compounds of the invention:
Example I

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

10 mg/Tablet
Active ingredient 100
Powdered. Jactose 95
White corn starch 35
Polyvinyipyrrolidone 8

15 Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250

Experimental Section:

Exampie I
20 Cyclopentyl-(5-phenylethynyl-pyrimidin-2-yl)-amine

No_-MN
SAS;
N

a

Step 1: 2-Methylsulfanvl-3-phenviethynyl-pyrimidine
N. 3
4 \Ir ™~
S N

A

Bis-(triphenylphosphine)-palladium(1l)dichloride (120 mg, 0.16 mmol) were dissolved in 50 ml
25 THF and 5-bromo-2-methylsulfanyl-pyrimidine (840 mg, 4.1 mmol) and phenylacetylene (410



-27- The compounds of formula (1) and pharmaceutically acceptable salts thereof can be used as
medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations can
be administered orally, e.g. in the form of tablets, coated tablets, dragees, hard and soft gelatine
capsules, soliffoiid/Bfisions or suspensions. However, the administrati8f CER2A18895815 effected
rectally, e.g. in the fenlll of suppositories, or parenjg%glly, e.g. in the form of injection solutions.  The
compounds of formula (I) and pharmaceutically acceptable salts thereof can be processed with

pharmacefigally ineri.JBRrGANE QrosaARIGEAtTisLs o e Aradustion of pharmageutical preparations.

Lactose, ¢orn starch or derivatives thereof, talc, stearic acid or its 10 salts and the like can be used, for

example, HPBERARRRERCGS EMls Thatel waplerspafdipdidand mesd §8iamelcapsuiedesiitable

carriers fonLsft delating GapPSUIBS ARBuIOLEIAMPIR. YeaeiRblgiAlls: WaXeso afangemi-salidArd liquid
polyols and.the like; depending on the nature of the active substance no carriers are, however, usually

required iR HESERER S SBH 2R WA Rt eSS et B &THet 890 the B Sderti6 ¥t sdTGtons and
syrups arectabiasarapte, wieigsdpatyalsasyenesed Lbdovesbsughte glyaase Erdihgelikedddjwyants, such

as alcohols, polyols,.glycerol, vegetable oils, and like, can be used for aguequs injection.salutions
o water <D e S BETRE O PR AL (i e P At L bty LTRSS Briers for
suppositoriesane)dovaexdiminie] malizitor harderisd 408 maakds) fAlS: semgdid Oviiglid polyols and
the like. In addition, the phaitaceutical preparations can contain preservatives, solubilizers, 20
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the osmotic
pressure, {uiffers) masking, Ags0iS; Ahantiexidants.fhgy.gan also contain still other therapeutically
valuable substances.  As mentioned earlier, medicaments containing a compound of formula (1) or
pharmaceutically accept&ble salts thereof and a therapeutically inert excipient are also an object 25 of
the present inventig N,\,gis“rs a process for the production of such medicaments which comprises
bringing one or por&-compounds of formula | or pharmaceutically acceptable salts thereof and, if
desired, orfje @ more other therapeutically valuable substances into a galenical dosage form together
with Qe orfiore therapeutically inert carriers. As further mentioned earlier, the use of the
compounds of formula () for the geparation of 30 medicaments useful in the prevention and/or the

treatment oMRE EBeRITECTRR Bét Bed Ry aIsiias oHjB s el pracbivindisabisd ey mi of
2011/051 bR HsM 2R L0 66D o g8 benzdibe o sRmaGaNn wannwithia wige mniisanreawill, of course,

be fitted to the individual requirements in each particular case. In %enera_l, the effective dosage for oral
or parcnte?3IQdthikr ation s AR I&Wf-‘é'ésrﬁﬁﬁ?él/%?éﬁ R4 8RS BPE YD rRIRSflay being
preferred foetadl@f tbintindicatiatdedaadribe chidihe: daily: dosage teearmadultith sthah doeistg. Theeighing 70
kg acfé’rdknr%o%l‘ieéx@%%’s“%e@eo L3400 o 0er daw, preferably, between f2nd. 190 m}%é’g%rctd%
Preparation of pharmaceu |ceﬁ compositions comprising compounas 0 ﬁ‘ne Invention: Example |

Tablets ofrtiratieslibyvfivgredmpositionraseoproberssd (dich lcomvethtiorallimadesécd@rmgshat lees
obtained as a white solid (400 mg, 97%), MS: m/e = 259.2 (M+H").

Step 3: Cyelopentyl-(5-phenviethwnvl-pyrimidin-2-yD-amine

20 2-Methanesulfonyl-S-phenylethynyl-pyrimidine (100 mg, 3.11 mmol), cyclopentylamine (80 pl,
6.22 mmol) and Et;:N (110 ul, 6.22 mmol) were suspended in I ml THF and stirred for 1 hour at
65°C. The reaction mixture was concentrated in vacuo and the residue was purified by flash
chromatography by directly loading the crude material onto a silica gel column and eluting with
(heptane:ethyl acetate 100:0 -> 0:100). The desired compound was obtained as a white solid (85

25 mg, 83%), MS: m/e = 264.2 (M+H").

Example 2
(5-Phenylethynyl-pyrimidin-2-ylj-(tetrahydro-pyran-4-yl)-amine



Active ingredient100 Powdered. lactose95 White corn starch35 Po lyv inylpyrrolidone8 15 Na
carboxyrnethylstarch10 Magnesium stearate2 Tablet weight250 Experimental Section: Example |
Cyclopentyl-(5-phenylethynyl-pyrimidin-2-yl)-amine NYNO Step 1:henylethynyl-pyr idine WO
2011/051201¥€3BP551b/066016 -29- p.1, 4.1 mmol) were added at rook-ERBRIARGPRTriethylamine
(2.36 ml, 12.3 mmol), triphenylphosphine (28 mg, 0,32 mmol) and copper(l)iodide (19 mg, 0.08 mmol)
were added and the mixture was stirred for 3 hours at 65C. The reaction mixture was cooled and
extracted once with saturated NaHCO3 solution andghree tipes with ethyl acetate. The organic layers
were 5 combined, dried with sodium sulfate, filtered.a rated to dryness. The crude product
was purified by flash chromatography on silj (heptane:ethyl acetate 100:0 -> 50:50). The desired
compound was obtained as a light yellow (400 mg, 44%), MS: rrile = 227.3 (M+H+). Step 2: 10

The title compound, MS: m/e = 280.3 (M+H"), can be prepared in accordance with the general
method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example 1,
step 2) and tetrahydro-pyran-4-ylamine.

5 Example 3
rac-(2,2-Dimethyl-tetrahydro-pyran-4-yl)-(5-phenylethynyl-pyrimidin-2-yl)-amine

NN '
/\I(\(/\F
S N Q

The title compound, MS: m/e = 308.2 (M+H"), can be prepared in accordance with the general

=4

method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example 1,
10 step 2) and rac-2,2-dimethyl-tetrahydro-pyran-4-ylamine.

Example 4
ra¢-7-Oxa-bicycio[2.2.1]hept-2-yi-(5-phenylethynyl-pyrimidin-2-vl)-amine

The title compound, MS: mv/e = 292.1 (M+H"), can be prepared in accordance with the general

15 method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example 1,
step 2) and rac-(7-oxa-bicyclof2.2.1Jhept-2-yl)amine (can be prepared in accordance with the
lterature described in the patent EP 1958666).

Example 5

Isomeric mixture of (2,6-dimethoxy-cyclohexyi)-(S-phenylethynyl-pyrimidin-2-yi)-amine

O
Y
2y N
©/L{ID

20



2-Methylsulfany1-5-phenylethynyl-pyrimidine (360 mg, 1 60 mmol) was dissolved in 20 ml of
dichloromethane and 3-chloroperbenzoic acid (870 mg, 3.50 mmol) was added in several portions at
0-5C. The reaction mixture was stirred for 4 hours at room temperature. Saturated NaHCO3 solution
was added aW& #i& iktlte was extracted three times with ethyl acetate. THEFE B4t &xtracts were
dried with sodium sulfate, filtered and evaporated. The crude product was purified by flash
chromatography on silicagel (dichloromethane). The desired compound was obtained as a white solid

(400 mg, §£24),) M,%n{égﬁnﬁ 298. %&M* Bk S %ﬁ*?x%%%%a@mh%eyé?éQMMMWm%'@h@m\rl) amine
20 2-Methanesulfony1-5-phenyleth nyl£]yr|m|d|ne (100 m 11 mmol), ¢ cloil)nﬁcfllamme (80 6.22

mmol) an&eter ¢4 soEr Pl hiiish gseiaeerifPaying ?hﬂnzs'ém@@ﬁh%ma% 866, The
reaction n d};“fﬁaW@%rP@GﬁﬁﬂU%ﬁ@@u% yagunane ki resiave Washrsified by flash chromatography by
directly loading the crude material onto a silica gel column and eluting with (heptane:ethyl acetate
100:0-> 0:100). The desired compound was obtéaethrsa white solid (85 25 mg, 83%), MS: mile =
264.2 (M+H). Example Zg 2%1%' Ey pyrimidin &ei}@ 4{’)&)‘ ine WO

2011/ 51201PCT/E%%1 gd% e@ 'ﬁ? fige cémzzﬁ ;%Q%Vfﬁ) IHT can be
prepared in accordance with the general method of le 1, step 3 from
2-methanesulfony1-5-phenylethynyl-pyrimidine .step 2) and tetrahydro-pyran-4-ylamine.
5Example 3 rac-(2,2-Dimethyl-tetrahydro- -4-y1)-(5-phenylethynyl-pyrimidin-2-yl)-amine  The
titte compound, MS: m/e = 308.2 (M+FF), cafl be prepared in accordance with the general method of

example Lystep 3.from 2: mﬁmﬁww%néaﬂhgr\xg%uﬂ)my&eyamﬂa@a@%me'% HAifieRse) and

rae-2,2-dimethyl-tetranydro-pyran-4-ylamine. Example 4
rac-7- Oxaleﬁ:%R)fQIE?P}H@pt Y e e ATy wrhﬁm%gﬂ}ra@ﬁmédmce vithiheeeneyal
method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example /,

10 step 2) and trans-4-amino-cyclohexylcarboxylic acid methyl ester hydrochloride.

-cyclohexyl

To a suspension of LiAlHs (17 mg, 0.44 mmol) in 10 ml THF was added at 0-5°C within 15 min

a sohition of trans-4-(3-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanecarboxylic acid methyl
15 ester (40 mg, 0.12 mmol) in 5 mt of THF. The reaction mixture was stirred for 30 min at 0-5°C.
Saturated NaHCGO; solution and brine were added to the reaction mixture which was extracted
three times with dichloromethane. The combined organic phases were washed with brine, dried
over Na;SQ, and filtered. The solvent was removed under reduced pressure and the crude
product was purified by flash chromatography on silicagel (heptane:ethyl acetate 2:1). The
20  desired compound was obtained as a light yellow solid (29 mg, 81%), MS: m/e = 308.5 (M+H").

Example 7
trans-4-(5-Phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol

13

g

o "y
//f Q

25 The title compound, MS: m/e = 294.3 (M+H"), can be prepared in accordance with the general
method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example I,

step 2) and trans-4-aminocyclohexanol hydrochloride.



(Th The title compound, MS: m/e = 292.1 (MiL1-1"), can be prepared in accordance with the general
15 method of example 1, step 3 from 2-methanesulfony1-5-phenylethynyl-pyrimidine (example I, step
2) and rac-(7-oxa-bicyclo[2.2.1]hept-2-yDamine (can be prepared in accordance with the literature
described in the PAtéiH P 1958666). Example 5 Isomeric mixture of ~ FCT/EP2010/066016
(2,6-dimethoxy-cyclohexyl)-(5-phenylethynyl-pyrim_igiﬁr)-z-yl)-amine 20 WO
2011/051201PCT/EP2010/066016 -31- The title compound, MS: m/e = 338.4 (M+Ft), can be prepared
in accordance with the general method of example 1..sfgp 3 from
2-methanesulfony1-5-phenyleth)myl-pyrimidine (exar%ple I, step 2) and an isomeric mixture of
2,6-dimethoxy-cyclohexy®sriré-Ehenyigtaigyl-pyrimidin-2-ylamino)-cyclohexanel
Strans-[4-(5-Phenylethynyl-pyrimidin-2-ylamino)-cyclohexyll-methanol Step 1:
trans-4-(5-Phenylethynyl-pyrimidin-2-ylamir&%ﬁ§x arboxylic acid methyl ester The title
compound, MS: m/e = 336.4 (M+H-), can b aréd in dccdrdance with the general method of
example 1, step 3 from 2-methanesulfonyl henylethynyl-pyrimidine (example I, 10 step 2) and
trans-4-amino-cyclohexylcarboxylic acid methyl ester hydrochloride. )

St | 1SRRI BHo M Lt T Shapeabm BP ERKIIACOT5E Ml HRABTFTIL0 mi THF
was addeehethbdasE sniihisiclh, 5ot 3 Bohlanctianesulfonyl-5-phenylethynyl-pyrimidine (example I,
trans-4-(5-phe )Qg %EFXHI' rimidi Iarql oargxﬁgr%g(anecarboxyhc acid methyl 15 ester (40 mg,

0.12 mmoliths mi Ogyrce%c |§rr1i0m|>¥ture was stirred for 30 min at 0-5C. Saturated

NaHCO3solution and brine were added to the rﬁ%pj@e@ixture which was extracted three times with
dichloromethane. The combined organic phases were washed with brine, dried over Na2504 and

filtered. The solventiyfs-fAryEtbayrRysiokarybed ireanylrthanynerbnidga Praiiniigs purified by flash
chromatography on silicagel (heptane:ethyl acetatg 2:1). The 20 desired compound was obtained as a

light yellow solid (29 mg, 81%), MS: m/e = 308.5 \{H- xample 7
& 0

10 The title compound, MS: m/e = 308.5 (M+H"), can be prepared in accordance with the gencral
method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example /,

step 2) and trans-4-methoxycyclohexanamine hydrochloride.

Example 10

Cis and trans mixture of 2-(5-phenyvlethynyl-pyrimidin-2-ylamino)-cyclohexanol

4]
0
//, 2y, -N
15

The title compound, MS: m/e = 294.3 (M+H "), can be prepared in accordance with the general
method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example 1,

step 2) and a cis and trans mixture of 2-aminocyclohexanol.

Example 11

20 Cis and trans mixture of 3-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclopentanol

Mo N
@/@5 O

The title compound, MS: m/e = 280.3 (M+H"), can be prepared in accordance with the general
method of example 1, step 3 from 2-methanesulfonyl-S-phenylethynyl-pyrimidine (example 1,

step 2) and a cis and trans mixture of 3-aminocyclopentanol.



trans-4-(5-Phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol 25 The title compound, MS: m/e = 294.3
(M+H), can be prepared in accordance with the general method of example 1, step 3 from
2-methanesulfony1-5-phenylethynyl-pyrimidine (example I, step 2) and trans-4-aminocyclohexanol
hydrochlorid® QRS 80241051201 PCT/EP2010/066016 -32- Example 8  FCT/EP2610/066016
cis-4-(5-Phenylethynyl-pyrimidin-2-ylamino)-eyelohgxanol ~ The title compound, MS: m/e = 294.2
(M+FI+), can be prepared in accordance with the general 5 method of example 1, step 3 from
2-methanesulfony1-5-phenylethynyl-pyrimidine (example I, step 2) and cis-4-aminocyclohexanol
hydrochloride. Example 9 trans-(4-Methoxy-eyelohexyl)-(5-phenylethynyl-pyrimidin-2-yl)-arnine 10
The title compound, MS: m/c = 308.5 (M+F14)?Eéaﬁ'Il epared in accordance with the general
method of examlgexh &i8R Aitemlometbanrayi@rydybhandethyryhRktndiasgerxamile |, step 2)
and trans-4-methoxycyclohexanamine hydrochloride. Example 10 Cis and trans mixture of
2-(5-phenylethynyl-pyrimidin-2-ylamino)-eyelohexangl Q, 15’ The title compound, MS: me = 294.3
(M+1-1), can be prepared in accordance with the géin&fraﬁn?ethod of example 1, step 3 from
2-methanesuIfony1-5-phenylethynyl-pyrimidﬁf}ﬁf%\rﬁple 1, step 2) and a cis and trans mixture of
2-aminocyclohexanol. Example 11 L

5 The title compound, MS: m/e = 280.3 (M+H"), can be prepared in accordance with the general
method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyi-pyrimidine (example 1,

stepr 2) and a cis and trans mixture of 2-aminocyclopentanol.

Example 13
Cyclopentyl-(5-phenylethynyl-pyridin-2-yl)-amine

N
@/EJD
#
10

Step 1: 3-Phenviethvnvl-pyridin-2-vlamine

N._-N
z

%
=4

Bis-{triphenylphosphine)-palladium(I)dichloride (320 mg, 0.45 mmol} was dissolved in 50 ml
THF and 2-amino-5-iodopyrdine (2.0 g, 9.1 mmol) and phenylacetylene (2.0 ml, 18.2 mmol)

15  were added at room temperature. EtaN (3.8 ml, 27.3 mmol), triphenylphosphine (72 mg, 0.27
mmol) and copper(Diodide (52 mg, 0.27 mmol) were added and the mixture was stirred for 2
hours at 65°C. The reaction mixture was cooled and extracted once with saturated NaHCO;
solution and three times with ethyl acetate. The organic layers were combined, dried with
sodium sulfate, filtered and evaporated to dryness. The crude product was suspended in 5 mi of

20 dichloromethane, stirred for 15 minutes and filtered. The crystals were washed with a small
volume of dichloromethanc and dried for 1 hour at 50°C and < 20mbar. The deswed compound
was obtained as a light yellow solid (1.1 g, 63%), MS: m/e = 195.3 (M+H").

Step 2: Cyclopentyl-(S-phenylethynyl-pyridin-2-vl)-amine

25  5-Phenylethynyl-pyridin-2-ylamine {100 mg, 0.515 mmol), cyclopentanone (77 mg, 0.927 mmol)
and 2-picoline borane (85 mg, 0.927 mmol) were dissolved in 5.5 ml MeOH:AcOH (10:1 v/v}



Cis and trans mixture of 3-(5-phenylethynyl-pyrimidin-2-ylamino)-eyelopentanol The title compound,
MS: m/e = 280.3 (M+1-1"), can be prepared in accordance with the general method of example 1, step
3 from 2-methanesulfony1-5-phenylethynyl-pyrimidine (example 1, step 2) and a cis and trams mixture
of 3-aminocy®BFEHENSI" WO 2011/051201PCT/EP2010/066016 -33- EXBMPIE AP E%YURd trans
mixture of 2-(5-phenylethynyl-pyrimidin-2-ylamino)-gyelopentanol N 5 The title compound, MS: mile =
280.3 (M+1-1/), can be prepared in accordance with the general method of example 1, step 3 from

2-methangsulfanyd B:RReVIRIYRYIRWIRHHIRE {eXaPie JraflgRrd) RO Akis RRAFRNSMi¥ e of
2-aminocyclopentanol. Example 13 Cyclopentyl-(5-phenylethynyl-pyridin-2-yl)-amine N Ste5-Pherl
teth N N | with 6 ml 10% HCI. The resulting white Suspension was stirfed for 2 hours. The mixture was
extracted with dichloromethane and brine. The pH of the aqueous layer was adjusted to 12 by
addition of conc. NaOH and the mixture was extracted twice with dichloromethane. The organic
5 extracts were dried with sodium sulfate, filtered and evaporated. The crude product was purified
by flash chromatography on silicagel (heptane / ethyl acetate 100:0 -> 50:50 gradient). The

desired compound was obtained as a light yellow solid (70 mg, 53%), MS: m/e = 263.3 (M+H").

Example 14
10 (53-Phenylethynyl-pyridin-2-yl)-(tetrahydre-pyran-4-yl)-amine

The title compound, MS: m/e = 279.3 (M+H"), can be prepared in accordance with the general
method of example 13, step 2 from 5-phenylethynyl-pyridin-2-ylamine (example 13, step 1) and
tetrahydro-4H-pyran-4-one.

15 | Example 15
Cyclohexyi-(5-phenylethynyl-pyrimidin-2-yl)-amine

N._-N
20
N

A

The title compound, white solid, MS: m/e = 278.2 (M+H"), can be prepared in accordance with
the general method of example 1, step 3 from 2-methanesulfonyi-5-phenylethynyl-pyrimidine

20 fexample 1, step 2) and cyclohexanamine.

Example 16
2,2-Dimethyl-4-(S-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol

N._ N
S 08
% oM o

Step 1: 4-Hydroxy-3.3-dimethvl-cveclohexanone

A




Bis-(triphenylphosphine)-palladium(11)dichloride (320 mg, 0.45 mmol) was dissolved in 50 int THE
and 2-amino-5-iodopyrdine (2.0 g, 9.1 mmol) and phenylacetylene (2.0 ml, 18.2 mmol) 15 were added
at room temperature. Et3N (3.8 ml, 27.3 mmol), triphenylphosphine (72 mg, 0.27 mmol) and
copper(l)iodit® @b 28,27 mmol) were added and the mixture was stirrgﬁ?’&"%ﬂﬁ%‘ﬁf}( W 65C. The
reaction mixture was cooled and extracted once with saturated NaHCO3 solution and three times with
ethyl acetate. The organic layers were combined, dried with sodium sulfate, filtered and evaporated to
dryness. Eh%ude product was suspended in 5 ml of 20 dichloromethane, stirred for 15 minutes and
filtered. The crystals were washed with a small volume of dichloromethane and dried for 1 hour at 50C
and < 20mb§ﬁ The desired compound was obtained as a light yellow solid (1.1 g, 63%), MS: m/e =
195.3 (MHikkir)e &8RRG YRRt PRRBMEtR YR ¥cMPin-Breliamine. 20urnal of
5-Phenylethynyl-p}yridin-_z-ylamine F%L)OO mg, 0.515 mmol), cyclopentanone (77 mg, 0.927 mmol) and
2-picoline BHLHE EBME D 727 kb wete dissolved in 5.5 ml MeOH:ACOH (10:1 viv) WO
2011/051201PCT/EP2( 10/(166016 -34- and stirred for 48 hours at 40C. MeOH was then evaporated

and the residue was acidified H 1 with 6 ml 10% HC1. The resulting white suspension was stirred
for 2 h%ur t AR A SRR athane and brine. The pH of the aqueous layer

was adjustethto 12 by addition of conc. NaOH and the mixture was extracted twice with
dichlorom X rganic 5 extracts were dried with sodium sulfate, filtered and evaporated. The
crude product waspdrified by flash chromatography on silicagel (heptane / ethyl acetate 100:0 ->50:50
gradient). desired compaund w. tained as a light yellow solid (7 , 23%),.MS: mfe = 263.3
sty B0 10 TB IR EHIa Py AT aos P Ry s By a8 D L e
compoun iy ; +thecamtbe: pr e g od o
djdHBraméchan2 7953 (Vard £he caintbe preparaldd mode ot Sedamithatwogebmxdydrathod of
xarpe \gie 2 I AnanIP Ry AR e deNape 1 usiep el acia

tetrahydro-4H-pyran-4-oné. 15E ample 15 Cyclohexyl-(5-phenylethynyl-pyrimidin-2-y1)-amine ~ The
title cHmpoURdwhftansestid | MS1utvie wepg adienatdry;-chie e repaessiimretéurdanes dithtfe general

method 0&%4@%&&%&@&5@@e%f%a%@%%faw@a%a{}ﬁ&thmm&wwg%@gmmple 1, step

2) and cyclohexanamine. Example 1 ] .
volume of CH;Cl. The organic layers were loaded directly to silica gel column and the crude

material was purified by flash chromatography on silica gel (20gr, methanol/dichloromethane
gradient, 0:100 to 10:90). The desired diast. rac 4-benzylamino-2,2-dimethyl-cyciohexanol (420
15 mg, 60% yicld) was obtained as a colorless semi solid, MS: m/e = 234.2 (M+H").

Step 3: 4-Amino-2.2-dimethvl-cvclohexanol

N /

The title compound, a colorless oil, MS: m/e = 144.1 (M+H+), can be prepared from 4-

20  benzylamino-2,2-dimethyl-cyclohexanol (example 16, step 2) by hydrogenation 16 hours at

room temperature using Pd/C (10%) in ethylacetate.

imidin-2-vlamino)-cveclohexanol

25  The title compound, yellow solid, MS: m/e = 322.2 (M+H"), can be prepared in accordance with
the general method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine

(example 1, step 2} and diast. rac 4-amino-2.2-dimethyl-cyclohexanol fexample 16, step 3).




2,2-Dimethy1-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol Step 1: 4-Hydroxy-3,3-d ethy
-cyclohexanone WO 2011/051201PCT/EP2010/066016 -35- The title compound can be prepared
according to example 7 in the literature Journal of Medicinal Chemistry, 2006, Vol. 49, No. 11. 5 Step
2: 4-Benzylaththd P85 ethyl-cyclohexanol co (0.43 g, 3.0 mmol) PCT/ER2010/066016
4-Hydroxy-3,3-dimethylcyclohexanone (example 16,step 1) was dissolved in dichloromethane (15 ml)
and the mixture was cooled to 0-5C. Sodium triacetoxyborohydride (640 mg, 3.0 mmol, 1.0 equiv.),
benzylamine (400 gl, 3.63 mmol, 1.2 equiv.) and acetic acid 10 (173 ul, 3.0 mrnol, 1.0 equiv.) were
added at OC. The mixture was stirred for 3 hours at 0-5C. The reaction mixture was treated with sat.
NaHCO3 solution and extracted twice with a sH##RBleikfe of CH2C12. The organic layers were loaded

directly to sil I terial ified by.flash ch t h ili I
(2067, Mot SO OGRS AH AL BT i TSP A S CO L P oResant o162 92

4-benzylamino-2,2-dimetmyl-gycme/xanol (420 15 mg, 60% yield) was obtained,as a colorless semi
solid, MS: nile = 234.2 ( Jr\hﬁ-)l'{Ste"' 3: 4-Amino-2,2-dimethyl-cyclohexanol Th /titié E6m\qp/ound, a
colorless oil, MS; rnigz= 1+ 4.1 (M+H#), can be prepared from 4- 20 T e
benzylamino-2E?fnethyl-cyclohexanol (example 16,Osrtep 2) by hydr \g\\g) ation 16 hours at room
temperature using Pd/C (10%) in ethylacetate. Step 4: i
2,2-Dimethy1-4-(5-phenylethynyl-pvrimidin-2-ylamino)-cyclohexanol 25 The title compound, yellow

solid, MS: . m/e.= 322.2 (M+H), can pared i dance with the general method of mple 1,
step 3 fm# -%rlﬁigtﬁoam %{fﬂ%ﬁ%/hi% §8E§’n%%tﬁ¥ﬁﬂ-%)%? [ f‘f]iqeﬂgé&aa{}rﬁ?ﬁlgrﬁ%feep §)S%Pr$éat as fr%)i%j1
4-amino-2Zxdimativneis chexameh(exampieniBnsien B Wk 20 IR RRNIRE T AR20) Q66016 -36-

chiral column (chiralpak AD with heptane:isopropanol 80:20 as solvent).

Example 18
trans-4-(3-Flucro-5-phenylethynyl-pyridin-2-ylamino)-cyclehexanol

10

2,3-Difluoro-3-iodopyridine (300 mg, 1.24 mmol) was dissolved in dioxane (3 ml) and trans-4-
amiocyclohexano! hydrochloride (227 mg, 1.49 mmol, 1.2 equiv.) and Cs;CO; (1.01 g, 3.11

15 mmol, 2.5 equiv.) were added at room temperature. The mixture was stirred for 3 hours at 100°C.
The reaction mixture was evaporated and treated with sat. NaHCO3 solution and extracted twice
with a small volume of CH,Cl. The organic layers were loaded directly to silica gel column and
the crude material was purified by flash chromatography on silica gel (20gr, ethyl
acetate/heptane gradient, 0:100 to 0:100). The desired trans-4-(3-fluoro-5-iodopyridin-2-

20 ylamino)cyclohexanol (65 mg, 16% yield) was obtained as a white solid, MS: m/e = 337.1
(M+H").

Step 2: {frans-4-(3-Fluore-5-phenvlethvnvl-pyridin-2-vlamino }-cvelohexanol




Example 17 (15,45 or 1R,4R)-2,2-Dimethy1-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohe3canol
NNChiralChiral NL or The title compound, white solid, MS: m/e = 322.2 (M+HTt), can be prepared by
separation of 2,2- 5 diast. rac dimethy1-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol
(example 16)“[%%%15’%}ﬁﬂ1al column (chiralpak AD with heptane:isopropanBFgérf éﬂg?ﬁ{fent).
Example 18 trans-4-(3-Fluoro-5-phenylethynyl-pyridi-2-ylao)-cyclohexanol N N 10 Step 1:
trans-4-(3-Fluoro-5-iodo-nvridin-2-ylaminol-cyclohexano IF0 2,3-Difluoro-5-iodopyridine (300 mg, 1.24
mmol) was dissolvegijprdioxane (3 ml) and trans-4- aminocyclohexanol hydrochloride (227 mg, 1.49
S 3 (1.01 g, 3.11 15 mmol, 2.5 equiv.) were added at room temperature.
Stirred for 3 hours at 100C. The reaction mixture was evaporated and treated with
solution and extracted twice with a small volume of CH2C12. The organic layers were
loaded directly to silica gel column and the crude material was purified by flash chromatography on

silica gel (Poytitietegraestdtarioptanbidy Pddicntc 6:1bb 36N TD0) cahkededimgd in accordance with

trans-4-(3.fsIQka-E1i QRaRYIIdinsdmAAylamip Q) exeiohaxanet (B ross-Ha¥pyirlf)- was obtained as a white
solid, MS: nile = 337.1 (M+H"), Ste 2: trans-4- 3-Flunt-2- lamino -c clohexanel WO

20111051 SPENEPSRO R 1575, sep 1) and phenylacetylene:
5

Example 19
trans-(4-Methyl-cyclohexyh-(5-phenylethynyl-pyrimidin-2-yl}-amine

NN
“Y
N

The title compound, white solid, MS: m/e = 292.2 (M+H"), can be prepared in accordance with
10 the general method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine

fexample 1, step 2) and 4-methyl-cyclohexylamine.

Example 20
{5-Phenylethynyl-pyrimidin-2-yl)-(tetrahydro-pyran-4-ylmethyl)}-amine

e

s
a
15
The title compound, white solid, MS: m/e = 294.2 (M-+H"), can be prepared in accordance with
the general method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine
(example 1, step 2) and (tetrahydro-2H-pyran-4-ylymethanamine.
20 Exampie 21

(3-Methyl-oxetan-3-ylmethyl}-(5-phenylethynyi-pyrimidin-2-ylj-amine

o AP

N
£



The title compound, yellow solid, MS: m/e = 311.2 (M+H-), can be prepared in accordance with the
general method of example 1, step 1 from trans-4-(3-fluoro-5-iodopyridin-2- ylamino)cyclohexanol
(example 18, step 1) and phenylacetylene. 5 Example 19

trans-(4- Metl’fWﬁ/’H@ﬁ )-(5-phenylethynyl-pyrimidin-2-y1)-amine The" E&Téﬂé‘a%%‘ffﬂ&ﬁ white solid,
MS: m/e = 292.2 (M+M), can be prepared in accordgnce with 10 the general method of example 1,
step 3 from 2-methanesulfony1-5-phenylethynyl-pyrimidine (example], step 2) and

4-methyl-gyelonRxUAMINR, EHAHIRGZRS: m/e = 2802 (M+H" ), can be prepared in accordance with
(5-Phenylethynyl-pyrimidin-2-y1)- tetrahydro yran-4-ylmethyl)-amine 15 The title compound, white

solid, MS:tha/geaesd st af exayinda b BisihA &meahfasﬁa Ard- Wit GRS AP HHEHBRCof example

1, step 3 framwgnethapesudanyinetphisrdethypyiRyimiding (example 1, step 2) and
(tetrahydro-2H-pyran-4-yOmethanamine. 20Example 21

(3-Methyl-oxetan-3-ylmethyl)-(5-phenylethynyl-pyrimidin-2-y1)-amine WO
2011/(551201PCT/EP2010/O66016 -38- The titIEmmﬂemmd white solid, MS: m/e = 280.2 (M+H F), can

be prepared in accordance wi I thod. of from
r% F % m- -ﬁoxv %lo exanol

2-methanesulfony1-5- phenyfe |m| &lgrmnb

(3-methyloxetan-3- yI)methanamlne 5Examp|e 22 w0
rae-4-(5-Phenylethynyl-pyrimidin-2-yloxy)-cyclohexanel \O\
{// o]

The title compound, yellow solid, MS: m/e = 295.3 (M+H"), can be prepared in accordance with
the general method of example 1, step 3 from 2-methanesulfonyl-3-phenylethynyl-pyrimidine

10 (example 1, step 2) and cyclohexane-1,4-diol by using CspCOj3 as base and dioxane as solvent for
16 hours at 100°C.

Example 23
trans-4-(5-Phenylethynyl-pyrimidin-2-yvloxy)-cyclohexanol

N._-O
a
4 2N e
15 .
The title compound, yellow solid, MS: m/e = 295.1 (M+H"), can be prepared by separation of
rac-4-(5-phenylethynyl-pyrimidin-2-yloxy)-cyclohexanol (example 22) using a chiral column
{chiralpak AD with heptane:isopropanol 82:18 as solvent).
20 Exampie 24

2-(3-Methyl-oxetan-3-ylmethoxy)-S-phenylethynyl-pyrimidine

L7
N._-C
a

oM

A

The title compound, yellow solid, MS: m/e = 281.1 (M+H"), can be prepared in accordance with
the general method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine



The title compound, yellow solid, MS: m/e --- 295.3 (M+HL), can be prepared in accordance with the
general method of example 1, step 3 from 2-methanesulfonyl1-5-phenylethynyl-pyrimidine 10 (example
l. step 2) and cyclohexane-1,4-diol by using Cs2CO3 as base and dioxane as solvent for 16 hours at
100C. Exam‘ﬁi %‘]lfrﬂéﬁg{lh-(S-Phenylethynyl-pyrimidin-2-y|oxy)-cyc|ohexaﬂgpfgmwféﬁ?ﬂfg compound,
yellow solid, MS: trile = 295.1 (M+14-), can be prepgyed by separation of
rac-4-(5-phenylethynyl-pyrimidin-2-yloxy)-cyclohexanol (example 22) using a chiral column (chiralpak
AD with hepiang.isopropanalidZ: 13 @51:eIvaR- AVEAMAIE Bfusing Cs,COs as base and dioxane
2-(3-Methyl-oxetan-3- Imethox%/)-5-phenylethynyl-pyrimidine WO 2011/051201PCT/EP2010/066016
-39- (exaﬁwﬁ%lﬁ?"ét@ﬁ% bRt 8L Sy1-oxetan-3-yl)-methanol by using Cs2CO3 as base and dioxane
as solvent for 16 hours at 100C. Example 25 Example 25
trans-3-(5-Phenylethynyl-pyrimidin-2-yloxymethyl)-eyelobutanol 5 . The titje comppund, yellow solid,
MS: infe = 281.1 (M+fg§1§éi'r‘§é%£%b‘§?%‘g W%%gr F&’ﬁﬁ%’eg\kﬁﬂ% ¥ﬁréetdlgr$é?§fq§1be‘{%a§(ﬁ) %f example 1, step 3

from 2-methanesulfonyl1-5-phenylethynyl-pyrimidine (exampledl, step 2) and

3-(hydroxymethypcyclobutanol by using Cs2C01 as €. dioxanc as solvent for 16 hours at 100C
and by separation of the received isomers-mixt/ur 9ing a chiral

=

The title compound, yellow solid, MS: m/e = 281.1 (M+H"), can be prepared in accordance with
the general method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine
(example 1, step 2) and 3-(hydroxymethyl)cyclobutanol by using Cs;CO; as base and dioxanc as
solvent for 16 hours at 100°C and by separation of the received isomers-mixture using a chiral

10 column (Lux2 Cellulose with heptane:isopropanol 85:15 as solvent).

Example 26
trans-{3-(5-Phenylethynyl-pyrimidin-2-yloxy)-cyciobutyll-methanol

N Q.
-
T \IN( \D""'«/o

P

15 The title compound, yellow solid, MS: m/e = 281.1 (M+H"), can be prepared in accordance with
the general method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine
{example 1, step 2) and 3-(hydroxymethyl)cyclobutanol by using Cs;CO; as base and dioxane as

solvent for 16 hours at 100°C and by separation of the received isomers-mixture using a chiral
column {(Lux2 Cellulose with heptane:isopropanol 85:15 as solvent).

20
Example 27
rac-4-(3-Fluoro-5-phenylethynyi-pyridin-2-vloxy)-cyclohexanol



10 column (Lux2 Cellulose with heptane:isopropanol 85:15 as solvent). Example 26
trans13-(5-Phenylethynyl-pyrimidin-2-yloxy)-eyelobutyll-methanol 15 The title compound, yellow solid,
MS: ink = 281.1 (M+H1), can be prepared in accordance with the general method of example 1, step 3
from 2-meth¥HE&HHERIA S phenylethynyl-pyrimidine (example 1, step 2) ahd" EF2016/066616
3-(hydroxymethypeyelobutanol by using Cs2CO3 ag,base and dioxane as solvent for 16 hours at
100C and by separation of the received isomers-mixture using a chiral column (Lux2 Cellulose with

heptane:igqpropanahfnitd Is18AVENUL0EXBMPIE 201+H™), can be prepared in accordance with
rae-4-(3-Fluoro-5-phenylethynyl-pyridin-2-yloxy)-eyelohexanol NO. WO )
2011/051@@1@@1‘?@?5/% 164 el fifaddBrrpanadgtaiinsi cx I8 hiAR S lr 99 fRfE), can
be preparggkipiasaorelance with the general method of example 18 from 2,3-difluoro-5-iodopyridine,
cyclohexane-1,4-diol and phenylacetylene. Example 28 52-Cyclohexyloxy-5-phenylethynyl-pyridine o
The title compound, brown oil, MS: m/e = 278. ’fﬁwfe% n be prepared in accordance with the general

methogl of example 18, step 2 fran RelclyetghaxytopkpibAadiypytigimédimd phenylacetylene. 10Example
29 3-F uoro-2-(3-methyl-oxetan-3-ylmethoxy)-5-pher:lyleghynyl-pyridine

ke

The title compound, brown oil, MS: m/e = 278.1 (M+H"), can be prepared in accordance with
the general method of example 18, step 2 from 2-(cyclohexyloxy)-5-iodopyridine and
phenylacetylene.
10 Example 29
3-F1u0r0u2~(3-methyl-oxetan~3—ylmethoxy)»-S»phenylethynyl—pyridine

OLF
N O
,

e,
Y F

The title compound, yellow solid, MS: m/e = 298.3 (M+H"), can be prepared in accordance with
the general method of example 18 from 2,3-difluoro-3-iodopyridine, (3-methyloxetan-3-
I5  yl)methanol and phenylacetylene.
Example 30
4-(5-Phenylethynyl-pyridin-2-yimethyl)-morpholin-3-one

o]
/N E NJH
oY k,O

=

Step 1: (5-Phenviethynyl-pyridin-2-yl-methanol

/N; (@]
-
=

20
The title compound, light brown solid, MS: m/e = 210.2 (M-+H"), can be prepared in accordance
with the general method of example 1, step I from (5-bromopyridin-2-yl)methanol and

phenylacetylene.



The title compound, yellow solid, MS: m/e = 298.3 (M+H-), can be prepared in accordance with the
general method of example 18 from 2,3-difluoro-5-iodopyridine, (3-methyloxetan-3- 15 yOmethanol
and phenylacetylene. Example 30 4-(5-Phenylethynyl-pyridin-2-ylmethyl)-morpholin-3-one Step 1.:
(5- Phenylethvm%yﬁa’iﬁnz -yl)-methanol 20 The title compound, light bré)\ﬁﬁ’ggﬁ(& e e = 210.2
(MAT), can be prepared in accordance with the gengral method of example 1, step 1 from
(5-bromopyridin-2-yOmethanol and phenylacetylene. WO 2011/051201PCT/EP2010/066016 -41-
sts_p_zA:(5-P hen lethhifime (0.20 g, 0.96 mmol) (5-Phenylethynyl-pyridin-2-y1)-methanol (example
31, step 1 was dlssolved in dlchloromethane (5 ml) and methanesulfonyl chloride (75 nl, 0.96 mmol,
1.0 equiv 3 *ahe- Javieioyt WV Were"&dded at 0-5C. The mixture was

stlréeddgoréﬂ) b@gr@%mtﬁ(ﬂn&fﬁw@ﬁiﬁﬂfpw@ﬂmﬁmﬁ&gﬁS(@ma@ﬂmt,edm;bszsaw@mlmﬁzvmi %MFth
and adde nsion olin-3-on previously treated wi
sodium h%ﬁ&%%@)}%‘é}k{@@f rﬁ'?gm r‘ﬁ %7“538% (ﬁ’ﬁ’f\f?g%lﬂerg?%@rlﬁ g}fhe r%?&;ﬁjzoee\ﬂia it rf}'ﬁed for 3 hours

at room teryeyhivie: P pdactommodiireqvas) treateddaithtsat "NaHE @8 dsehstivnrahtbektracted
twice Wil Al DS ARNIGAYERR MRS RGIRAN t%xavg? SheAriad.ONel SPY MDAl and
evaporatec? to € ryness. e crude material was pun?ved chromatography on smca gel (20gr,
ethyl acetaddidaptanenprsdiont mmbw@l@m@)(‘z‘ﬁhegd@é’iéénm%l RequathipipiinBofinied0 mg, 54%

yield) was,ohtaiaedAs 8-l ieBie R ealid IMS A, 3 323u(VitH 11 BMF. The mixture was

stirred for 3 hours at room temperature. The reaction mixture was treated with sat. NaHCO;

10  solution and extracted twice with EtOAc. The organic layers were extracted with water, dried
over sodium sulfate and evaporated to dryness. The crude material was purified by flash
chromatography on silica gel (20gr, ethyl acetate/heptane gradient, 0:100 to 0:100). The desired
4-(5-phenylethynyl-pyridin-2-ylmethvl)-morpholin-3-one (150 mg, 54% yield) was obtained as a
light brown solid, MS: m/e = 293.1 (M+H"),

15
Example 31
3-(5-Phenylethynyl-pyridin-2-ylmethyl}-oxazolidin-2-one
o)
oA
<
o

The title compound, white solid, MS: m/e = 279.2 (M+H"), can be prepared in accordance with
20  the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol

{example 31, step 1) and oxazolidin-2-one.

Example 32
1-(5-Phenylethynyl-pyridin-2-ylmethyl)-piperidin-2-one

9]
S
#
25

The title compound, brown oil, MS: m/e = 291.2 (M+H"), can be prepared in accordance with
the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol
(example 31, step 1) and piperidin-2-one.



Example 31 3-(5-Phenylethynyl-pyridin-2-ylmethyl)-oxazolidin-2-one 0 NAo The title compound,
white solid, MS: m/e = 279.2 (M+H+), can be prepared in accordance with 20 the general method of
example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol (example 31, step I) and .
oxazolidin-2-BieX el 32 1-(5-Phenylethynyl-pyridin-2-y|methyl)-pipe?fﬂTr‘Fﬁg?J?‘? PM16The title
compound, brown oil, MS: nn/e = 291.2 (m+En, can e prepared in accordance with the general
method of example 31, step 2 from (5-phenylethynyl-pyridin-2-y1)-methanol (example 31, step I) and
piperidin-2-one. WO 2011/091201PCT/EP2010/066016 -42- Example 33
4,4-Dimethy1-1-(5-phenylethynyl-pyridin-2-yImethyl)-pyrrolidin-2-one 5 The title compound, light
brown oil, MS: rrile = 305.2 (M+H), can be preﬁé’f%‘&?l‘\eé‘écordance with the general method of

example 31, step 2 fiapithephianyistpyienRynicinidydtinethanetigraraiendissteped) and
4,4-dimethyl-pyrrolidin-2-one. Example 34
103-(5-Phenylethynyl-pyridin-2-y|methy1)41,310xazi¥51an-2$e

N

]
T
#

5 The title compound, light brown oil, MS: m/e = 305.2 (M+H"), can be prepared in accordance
with the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol
(example 31, step 1) and 4,4-dimethyl-pyrrolidin-2-one.

, Example 34
10 3-(5-Phenylethynyl-pyridin-2-yhnethyl)-[1,3]oxazinan-2-one

The title compound, light brown solid, MS: m/e = 293.1 (M+H"), can be prepared in accordance
with the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methano!

fexample 31, step 1) and 1,3-oxazinan-2-one.

Example 35
1-Methyl-3-(5-phenylethynyl-pyridin-2-ylmethyl)-imidazohdin-2-one
o)
N A
b
\\

=

The title compound, light brown solid, MS: m/e = 293.1 (M+H"), can be prepared in accordance
20  with the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol

(example 31, step 1) and 1-methyl-imidazolidin-2-one.

Example 36
5,5-Dimethyl-1-(5-phenylethynyl-pyridin-2-vlmethvl)-pyrreolidin-2-one



The title compound, light brown solid, MS: rrile = 293.1 (M-(H k), can be prepared in accordance with
the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-y0-methanol (example 31,
step I) and I,3-oxazinan-2-one. 15 Example 35

1-Methyl-3- (gv Bﬁgﬁb?éfﬁ%yl -pyridin-2-ylmethyl)-imidazolidin-2-one CtTl/I%Pé%W{%(’éﬂhﬁd, light brown
solid, MS: m/e = 293.1 (M+H'), can be prepared in_ggcordance 20 with the general method of example

31, step 2 from (5-phenylethynyl-pyridin-2-y1)-methanol (example 31, step I) and
1-methyl-imidazolidin-2-one. Example 36 0

5,5-Dimethy1-1-(5-phenylethynyl-pyridin-2-ylmethyp- itin-2-one WO
2011/051201PCT/EP2010/066016 -43- The titl 7 light yellow oil, MS: m/e = 305.2 (Nino,
method of example 31, step 2 from

can be prepared in accordance with the g
(5-phenylethynyl- pyridin -2-yl)-methanol (e ple 31, step I) and 5,5-dimethyl-pyrrolidin-2-one. 5

Example 37 |-P 9-p yle -2-yl 2= T  compound,
light yeIIO\)%vEso P 0& d ﬂ%@ﬂ%%% can%'/%prgapjgaltjrgei@)I rﬂl@cl % '1;5@ %}%\C}lt ?éo%%gng?al method
of exampblsnthstsgl@rﬁi@mtbscwuﬁqu@myﬁyt ﬁyn&w)ph@tﬁ@ﬁmnoémmé@%ﬁmt%nahd
1'phenyl"@%ﬁf’é'95',"S%éﬁﬁﬁaﬁxﬁmﬁlﬁlgtﬁyl—pmoiidin-,’z-one.

5

Example 37
1-Phenyl-3-(5-phenylethynyl-pyridin-2-ybmethyl)-imidazolidin-2-one
O
-0
N
L

X
#

The title compound, light yellow solid, MS: m/e = 354.3 (M+H"), can be prepared in accordance
10 with the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol
(example 31, step 1) and 1-phenyl-imidazolidin-2-one.

Example 38
8,5-Dimethyl-1-(5-phenylethynyl-pyridin-2-yimethyl}-piperidin-2-one

o]
/Nl N
T
&

15
The title compound, yellow oil, MS: m/e = 319.2 (M+H"), can be prepared in accordance with

the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol
(example 31, step 1) and 5,5-dimethyl-piperidin-2-one.

20 Example 39
rac-3-Methyl-1-(5-phenylethynyl-pyridin-2-ylmethyl}-pyrrolidin-2-one

9]
/NI I\é,.
=N
P



5,5-Dimethy1-1-(5-phenylethynyl-pyridin-2-ylmethyl)-piperidin-2-one 15 N5L The title compound,
yellow oil, MS: m/e = 319.2 (M-FL-11, can be prepared in accordance with the general method of
example 31, step 2 from (5-phenylethynyl-pyridin-2-yl)-methanol (example 31, step 1) and
5,5-dimethyl ¥PéidiEbne. 20Example 39 PCT/EP2010/066016
rae-3-Methyl-1-(5-phenylethynyl-pyridin-2-ylmethyl);pyrrolidin-2-one WO
2011/051201PCT/EP2010/066016 -44- The title compound, light yellow oil, MS: m/e = 291.1 (M-i-FF),

can be prepaigg i AGRRAIARER WL ING gensrahnathod ghex endb HeRRIMAMcord
(5-phenyletrgrilg/l-pyridin-2-y1%—m\%thanollaexampIe 31, stgp ) ?mr;;j%ac-:%-methyl-pyrro(l:i%rin%(i%ne.
[

5Example™4th IRl meBshe g atRiRy L psteaiA- SRty AR R 2BREO N The
title compaungiight yelew aild MS:3mierwBR6=d iMir-I-bhecan be prepared in accordance with the
general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-y1)-methanol 10 (example 31,

step 1) and 1-methyl-tetrahydro-pyrimidin-2-one. Example 41
rae-3-fL-(5-Phenylethynyl-pyridin-2-yl)-ethyll-o¥&zetigia £ one

1-Methyi-3-(5-phenylethynyl-pyridin-2-yimethyl)-tetrabydro-pyrimidin-2-one

The title compound, light yellow oil, MS: m/e = 306.2 (M+H "), can be prepared in accordance
with the general method of example 31, step 2 from (5-phenylethynyl-pyridin-2-yl}-methanol
10 (example 31, step 1) and 1-methyl-tetrahydro-pyrimidin-2-one.

Example 41
rac-3-[1-(5-Phenylethynyl-pyridin-2-vi)-ethyl]-ocxazolidin-2-ene

O
/N i N/I{O
o

15  Step 1: rac-1-(5-Phenylethvnvi-pvridin-2-vi}-cthanol

The title compound, brown solid, MS: m/e = 224.2 (M+H"), can be prepared in accordance with
the general method of example 31, step 1 from rac-1-(5-bromopyridin-2-yhethanol and
phenylacetylene.

20
Step 2: rac-3-[1-(5-Phenylethvnvl-pyridin-2-vh)-ethyl}-oxazolidin-2-one

N H

-

N
o
% l L

=



15Step 1: rac-1-(5-Phenylethynyl-pyridin-2-y1)-ethanol The title compound, brown solid, MS: rn/e =
224.2 (M+H"), can be prepared in accordance with the general method of example 31, step 1 from
rac-1-(5-bromopyridin-2-ypethanol and phenylacetylene. 20 Step 2:

rac-341-(5-PH %b’rﬂy LPyridin-2-0-ethyll-oxazolidin-2-one 0 Wit wo FCT/EP2010/066016
2011/(151201PCT/EP2010/066016 -45- The title cggpound, white solid, MS: m/e = 293.1 (M+FT), can
be prepared in accordance with the general method of example 31, step 2 from

rac-1-(5- pbwiﬁtmfmgoﬁﬂ&'%@eQéﬁatmm@xaﬁ@lle A+ BtePch) 80d-oxacalidinasRRROSFRMple 42
3-(5-Phenylethynyl-pyrimidin-2- yImetth) -oxazolidin-2-one The tltle compound Whlt solid, MS: m/e

= 280.2 (WheraeheEd BT @b SFABME de Siehah SO Wik

step 2 frop.babreamwypimigia-gxydonaietbanel 10 (Synlett (2008) 4), 543 546) phenylacetylene and
oxazolidin-2-one. Example 43 Methyl-(5-phenylethynyl-pyrimidin-2-y1)-(tetrahydro-pyran-4-y1)-amine

15 (12 mg, 43 gmol) (5-Phenylethynyl-pyrimidin-2-y1)-(tetrahydro-pyran-4-yl)-amine (example 2) was
dissolged in DMF (0.2 ml) and sodium hydride f@%pi24hg, 52 pmol, 1.2 equiv.) was added at room
temperature. The mixtur stlrr for 30 mm.. atraom te ratur d ipdomethane (3 gl, 52 gmol,
1.2 equiv.) was added. 2@ ] e w Siifred fo HT%Or?mem ool &)9 e

ur at € reaction mixture was treated
with sat. NaHCO3 solution and extracted twice with a small ¢

N
SR

Y

The title compound, white solid, MS: m/e = 280.2 (M+H"), can be prepared in accordance with
the general method of example 31, step 1 and step 2 from (5-bromo-pyrimidin-2-yl)-methanol
10 (Synleti (2008), (4}, 543-546). phenylacetylene and oxazolidin-2-one.

Example 43
Methyl-(5-phenylethynyl-pyrimidin-2-yl)-(tetrahyvdro-pyran-4-yl)-amine

|
N. N
il
2N o]
£

15 (12 mg, 43 umol) (5-Phenylethynyl-pyrimidin-2-yi)-(tetrahydro-pyran-4-yl)-amine (example 2)
was dissolved in DMF (0.2 ml) and sodium hydride (60%) (2 mg, 52 pmol, 1.2 equiv.) was
added at room temperature, The mixture was stired for 30 min. at room temperature and
jodomethane (3 pl, 52 umol, 1.2 equiv.) was added. The mixture was stirred for 1 hour at 40°C.
The reaction mixture was treated with sat. NalICOs solution and extracted twice with a small

20 wvolume of CH,CY,. Th.e organic layers were loaded directly to silica gel column and the crude
material was purified by flash chromatography on silica gel (20gr, EtOAc/heptane gradient,
0:100 to 60:40). The desired methyi-(S-phenylethynyi-pyrimidin-2-yl)-(tetrahydro-pyran-4-yl)-
amine (7.4 mg, 59% yield) was obtained as a colorless oil, MS: m/c = 294.2 (M+H").

Example 44
25 3-(5-Phenylethynyl-pyridin-2-yimethyl)-oxazolidin-2-one



20 volume of CH2CI2. The organic layers were loaded directly to silica gel column and the crude
material was purified by flash chromatography on silica gel (20gr, EtOAc/heptane gradient, 0:100 to
60:40). The desired methyl-(5-phenylethynyl-pyrimidin-2-y1)-(tetrahydro-pyran-4-y1)- amine (7.4 mg,
59% yield) m?ﬁ?&?)’t%{ﬂ’?éa]gs a colorless oil, MS: m/e = 294.2 (M*1-1"). Exa%{ﬁﬂﬂfg%ﬁ/ 9)/{}660](
253-(5-Phenylethynyl-pyridin-2-ylmethy1)-oxazolidigz2-one WO 2011/051201PCT/EP2010/066016
-46- The title compound, colorless oil, MS: m/e = 293.2 (M+1-fl, can be prepared in accordance with
the general method of example 44 from (5-phenylethynyl-pyrimidin-2-yl)-(tetrahydro-pyran-4-
yl)-amine (example 14). Claims 1. Phenylethynyl gérivati of formula | wherein Rlis hydrogen,
halogen, C1.4-alkyl or CH- alkyl substituted by h R2isthydrogen, CH-alkyl, =0, CH-.alkoxy,
phenyl, hydroxy or C1.4- alkyl substituted dfoxy; Xis N, CF or CH; is -NR3-, -NHC(R3)2-, -0-,
-0C(R3)2-, -CR4RA41; R3is hydrogen or C yl; R4/R1' are independently from each other hydrogen
o1 Cri--auntl el SR Ly laglid anbeferaoxclolon eelepied. o e ey conislinss il

tenahydropyran 2 Oéngroﬁ yl, oxetan- yI oxazolidin azinanyl,

tenahydrayraicislyhdrhideiotidingle Wrﬁ?@hEﬁr@h%?ﬁ?éhmﬁymmﬁéﬂa&wlbﬁﬁff@*wﬁmnmaéﬁs a
non-arom%ﬁgamﬁ%c}gxg%%t@@ from 7-oxa-bicyclo[2.2,1Thept-1-y1 or




blg]ggﬁi fbﬁ?ég{”ﬁ fyl;is 1,2 or 3; or a ph Bfitab;
mixture, or its corresponding enantiomer and/or optlcal isomer and/or stereoisomer thereof. 2
Compounds of formula IA according to claim | IA AMENDED SHEET'f6104611,:ji. wherein Rlis
‘hydrogen, halogen, Cm-alkyl or Cm-alkyl substituted by halogen; R2is hydrogen, CIA- alkyl, =0,
C1,4,alkoxy, phenyl, hydroxy or CIA- alkyl substituted by hydroxy; Xis N, CF or CH; R3is hydrogen or
. ClA-alkyl; eyeis C3.7-eyeloalkyl or heterocycloalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oicetan-3-y], oxazolldaglhpyrrolldlnyl 1,3-oxazinanyl,
tetralydropyrimiclinyl, imiclazolidinyl, pyrazollchnyl“"“pTﬁ’eTldlnyl piperazinyl or morpholinyl, or is a
non-aromatic bicycle selected from 7-oxa-bicyclo[2.2.1Thept- | -yl or bicyclo(2.2. 1Thept- 1-y1; iiis 1, 2
or 3; or a phaieadeltioalN-asceptablerasigiaddition salt, a racemic mixture, or its corresponding
enantiomer and/or optical isomer and/or stercoisomer thereof.

(R%)

L [

)J\il/
A X

wherein

7! is hydrogen, halogen, Ci4-alky! or Cy4- alkyl substituted by halogen;

R? is hydrogen, Cj.4-alkyl, =0, Cjy-alkoxy, phenyl, hydroxy or Cy4- alkyl substituted by
hydroxy;

X is N, CF or CH;

L is -NR’-, -NHC®R),~, -0-, ~0CRY);-, -CR'R¥-:

R s hydrogen or Cy.4-alkyi;

RYRY are independently from each other hydrogen or Cyy~alkyl:

cye  is Cyg-cycloalkyl or heterocycloatkyl, selected from the group consisting of
tetralydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicycle selected from T-oxa-bicyelo[2.2, 1 Thept-1-yl or
bicyclof2.2.1]hept-1-yl;

n isl,2o0r3;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or steresisomer thereof.

2, Compounds of formula IA according to claim }

3
Tow

| n
NN
Peye
Rl

ki .~ AMENDED SHEET




wﬁeﬁrrgl{ﬁﬂHliiso /ﬁjy%’fgggein halogen, CIA-alky! or g‘gﬁfﬁ‘gjﬁ%stltuted%}ﬂﬁg%ém%@@@ﬁi}'" € ;,EL-QQQQQJ(%}
Cmr-alkyl, =0, CIA-alkoxy, phenyl, hydroxy or alkyl substituted by hydroxy; R3is hydrogen or
Cl4-alkyl; eyeis C3.7-cycloalkyl or heterocycloalkyl, selected from the group consisting of
“tetratiydropyran-2, 3 or 4-yl,oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl, tetrahydropyrimidinyl,
imidazolldinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or is a non-aromatic bicycle
.Selected from 7-oxn-bicyclo[2.2. []hept-I-yl or bicyclo[2.2.1]hept-1-y1;is 1,2 or 3; or a
pharmaceutisatjracceptable acid addition salt, a racemic mixture, or its corresponding enantiomer
and/or Optlﬁ&ﬂ isom nd/or St re0|s€9tner there f wherein Rls h drogen halogen, CIA-alkyl or

ClA-alkyl sUbstitufet %ybro %aengqu ‘P]))H%lgoern ‘Cﬁﬁﬁﬂ(ﬁ}f ! —‘éh@é‘i’@e"phenyl hydroxy or

ClA-alkyl %Bstltuw@wmmw,a%isWMQwMRgIﬂwaklyylhgyﬁis)(zﬁ Treysioalkybardnetespcycloalkyl,
selected from thq >? consisting of tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl,

pyrrolidinyl, 1,3-oxazinanyl, tetrahydropyrimidinyl, irnidazoliclinyl, pyrazolidinyl,.piperidinyl, piperazinyl
or rnorphoﬁhyl orsidlaGoer&dmatic bicycle selected from 7-oxa-bicyclo[2.2. | Thept-I-y1 or

bicyclo[2, 2:21hepthyl - is, 1 c2. o,

cye 18 Cyp-cycloalkyl or heterocycloalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicycle selected from 7-oxa-bicycto[2.2. 1Thept-1-yl or

- bicyelo[2.2,17hepi-1-yl;
n is1,20r3;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

3. Compounds of formula JA-1 according to claim I

G
ShC
///;’ Wy N
Rl
1A-1
o wherein _ :
- R! is hydrogen, halogen, C\.4-alkyl or Cj4~alkyl substituted by halogen;

R is bydrogen, Cj4-alkyl, =0, Cj4-alkoxy, phenyl, hydroxy or C,.4-alkyl substituted by
hydroxy,

R’ is hydrogen ar Cy4-allyl;

cyc  is Cyg-cycloalkyl or heterocycloalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidiny}, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicycle selected from 7-oxa-bicyclo[2.2. 1 Jhept-1-vl or
bicyclo{2.2.1 thept-1-yl;

n isl,2or3;

2 ' AMENDED SHEET




o?g%ﬁ%}adm?ség‘g{‘%%h%; acceptable acid additioﬁ%%%ﬁ%f'.@mie mikiure bt #9 b@#@ﬁﬁoﬂ&iﬁ@%ﬁ%ﬁ%@
reo

and/or optical isomer and/or stereocisomer the . wherein Rlis hydrogen, halogen, CIA-alkyl or

ClA-alkyl substituted by halogen; AMENDED SHEET R2is hydrogen, CIA- alkyl, =0, C1A-_alkoxy,
‘phenyl, hydroxy or CIA- alkyl substituted by hydroxy; is hydrogen or C14-alkyl; eyeis C3.7-cycloalkyl or
heterocycloalkyl, selected from the group consisting of tetrahydropyran-2, 3 or 4-yl, oxetan-3-71,
. oxazolldinyl, pyrrolidinyl, 1,3-oxazinanyl, tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl,

piperazinytpk eipheUoNbNY in & paBrAFONAG INGYCR 36\REIRd from, e aPIeyelold Ziklnept-1-y1 or

hicyclo[2.2;1Thept-1 -yl:is 1,2 0r3; or a pharmaceutically acceptabie acid addition.salt, a racemic
mixture, or & LEPREESBHAIY B RSB r sl e seBRANEShsEAnd/or sterecisomer thereof. 6.

Compounds of formula Il according to claim 1 113 wherein

4. Compounds of formula 1A-2 according to claim 1,

R 2
I (R,
AN
M)
i
To il
| 1A-2

wherein ‘ .

R! is hydrogen, halogen, Cy.4-alkyl or Cy-alkyl substituted by halogen;

R* is hydrogen, Cy4-alkyl, =0, Cy.4-alkoxy, phenyl, hydroxy or Cr.s-alkyl substituted by
hydroxy;

R is hydrogen or C4-alkyl; .

cye 18 Cyy-cycloalky!l or heteroeycloalkyl, selected from tﬁe group consisting of
tetraliydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyt, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicycle selected from 7-oxa-bicyclof2.2, 1Thept-1-yl or
bicyelo[2,2.1Thept-1-yl; ‘

n sl Zor3:

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

5. Compounds of formula IA-3 according to claim 1

R&
J
/NJ N\@_’(Rﬁ}n
z YF

IA-3
. wherein :
R is hydrogen, halogen, Ci4-alkyl or C.-alkyl substituted by halogen;

el AMENDED SHEET 36/07/21




Rﬁgi%%%ég{ﬁa%{g d%%n, ClA-alkyl or CIA-a.kag : it‘@[@@iby halo§ér: fe5ig Aydniyen, CHERLAKI0ERH
ClA-alkoxy, phenyl, hydroxy or CIA-alkyl substituted by hydroxy; Xis N, CF or CH; R3is hydrogen or
Cl.4-alkyl; eyeis C3,7-cycloalkyl or heterocycloalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,

tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyi, piperidinyl, piperazinyl or morphoiinyl, or is a
.non-aromatic bicycle selected from 7-oxa-bicyclo[2.2.1]hept-I-y1 or bicyclo[2.2.1111ept- 1 -yl;is 1, 2 or

3 or a pharmaceiigalysascepiabiacio addiionsall RAckiE MK, 0118 COEsROnAINg

enantiorn2s and/r%r, optical isomer and/or stereoisomer thereof. 7."Compounds of formula

according to clai % wherein is hydrogen, halogen, ClA-alkyl or CIA- alkyl substituted by halogen;

R2is hydragen, GéAwallode6; ClA-aklkoxy, phenyl, hydroxy or CIA-alkyl substituted by hydroxy; Xis N,

CF or CH,;
cye

is Cy.g-cycloalkyl or heterocycloalkyl, selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyi, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicycle selected from 7-oxa-bicyclo[2.2.1]hept-1-yl or
bieyelo[2.2.1Thept-1-yI;

n isl,20r3;

or a pharmaceutically acceptable acid addition salt, & racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

6. Compounds of formula IB according to claim 1

| | (R%),
gpe
SN ¢
,::;.

iB
wherein
R! is hydrogen, halogen, Cya-alkyl or Ci4-alkyl substituted by halogen;
R? is hydrogen, C,.4-alkyl, =0, Cy4-alkoxy, phenyl, hydroxy or Cya—slkyl substitated by

- hydroxy,;
(‘“ X is N, CF or CH;
R? is hydrogen or C;.4-alkyl;
cyc s Cyy-cycloalkyl or h@terocycioaikyi,Aselecied from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imldazolidinyl, pyrazolidinyl, piperidinyl, piperaziny] or morpholinyl, or
is a non-aromatic bicycle selected from 7-oxa-bicyclo[2.2.1Thept-1-yi or
bicyclo]2.2.1hept-1-yi;
1&; i81,20r3;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomer and/or optical isomer and/or stereoisomer thereof,
4 AMENDED SHEET SBi7861
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Rgﬂﬁ?g‘réi ?ﬁ@%éﬁently from each other hﬁ%@%‘”ﬁ%w@%-alkyl;RIWi/SEG&@-me@H(ﬂ DERROI0066016;
heterocyeloalkyl, selected from the group c%ﬁ%isting of tctrahydropyran-2, 3 or 4-71, exctan-3-yl,
oxazolidinyl, pyrrolidinyl, 1,3-oxazinanyl, tetrahydropyrimidthyl, imklazolidinyl, pyrazolidinyl, piperidinyl,
piperazinyl or morpholinyl, or is a non-aromatic bicycle selected from 7-oxa-bicyclo[2.2.I]hept-I-yl Or
bicyclo[2.2.1)hept-1-y1; is |, 2 or 3; or a pharmaceutically acceptable acid additioMsalt, a racemic
mixture, or its corresponding enantiomer and/or optical isomer and/or stereoisomer thereof. 8.
Compounds of formula ID according to claim | ID wherein R.1ydrogen, halogen, C1.4- alkyl or
CH-alkyl substituted by halogen; AMENDED SHEET Rz2is hydrogen, ClA-alkyl, =0, ClA-alkoxy,
phenyl hydroxy e aRgs &hbemuieddneeydinage. SnN] CF or CH; R'is hydrogen or C14- alkyl;
eyeis C3.7-cycloalkyl or heterocycloalkyl,selected from the group,onsisting of tetrahydropyran-2, 3 or
4-yl, oxetan-3-yl, oxazolidinyl, pyrrolidinyl, 1,3-oxazi Fopyrimidinyl, imidazolidinyl,

iC

wherein

& is hydrogen, halogen, Cj4-alky! or Cy.4- alkyl substituted by halogen;

R? is hydrogen, Cy4-alkyl, =0, C;4-alkoxy, phenyl, hydroxy or Ci4-alkyl substituted by

, hydroxy;

X is N, CF or CH;

RYRY are independently from each other hydrogen or Cy4-alkyl;

cye  is Cyp-cycloalkyl or heterocycloalkyl, selected from the group consisting of |
tetrabydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidiny), pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or
is a non-aromatic bicy(;ic selected {from 7-oxa-bicyclof2.2. 1Thept-1-vi or
bicyelo{2.2.1 }hept-1-y1;

n isl, 2or3;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its correspanding

enantiomer and/or optical isomer and/or stereoisomer thereof,

8. Compounds of formula ID according to claim |

iD
wherein

R! is hydrogen, halogen, Cy.¢- alkyl or C).4-alkyl substituted by halogen;

£ AMENDED SHEET oBIO7 200
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is’ a{%ﬂdér%%%?@gmjcle selected from 7-oxaBid{: WA Ihept-| PﬁI['(}Ebimlcﬂ;@@x;Tbg@" y@ A8
2 or 3; or a pharmaceutically acceptableagid addition salt a racemic mixture, or its correspondlng N
cnantiorner and/or optical isomer and/or stereoisomcr thereof. 9. Compounds of ormula IF according

to claim 1 IF wherein Rlis hydrogen, halogen, CIA-alkyl or C1A-alkyl substituted by halogen; R2is
hydrogen, CIA”™ alkyl, =0, CI A-alkoxy, phenyl, bydroxy or ClA-alkyl substituted by hydroxy; Xis N, CF
or CH R3is hydrogen or CIA- aIkyI eyeis C3.7-cycloalkyl or heterocycloa]kyl,selected from the group

ti ktet { d lid I t,
trahycropyrmicimal foad ol oy TGt MRS HIBE R g EHhEHBHEMA o 1 2

tetrahydropyrimldinyl, imidazo
non-aromatic blcy}@%r%‘@fected from 7-oxa-bicyclo[2.2.1]hept-1 -yl or bicyclo[2.2. | ]hept- | -y1;is |, 2 or

3; AMENDED SHEKTcHdAe£AMOIPCT/ EP 2010/066 0110:-.14W00

R’ is hydrogen or Cy.- alkyl;

cye  is Cyg-cycloatkyl or heterocycloalkyl,selected from the group consisting of |
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidiny}, pyrrolidinyl, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl or morpholinyl, or
is & ﬁon»aromaiic bicycle selected from 7-oxa~bicyc!0{2.2.1]hept‘~ I-ylor
bicyelo[2.2.hept-t-yl;

I is 1,2 or3;

or a pharmaceutically acceptable acid addition salt, a racemic mixturs, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

9. Compounds of formula IE according to claim 1

wherein

R is hydrogen, halogen, Cy4-alkyl or Ciy-alkyl substituted by halogen; |

R® is hydrogen, C4- alkyl, =0, C,4-alkoxy, phenyl, hydroxy or Cy.4-atkyl substituted by
hydroxy; -

x is N, CF or CH;

R*  is hydrogen or Cy.4-alkyl;

cye s Cypcycloalkyl or heterocycloalkyl selected from the group consisting of
tetrahydropyran-2, 3 or 4-yl, oxetan-3-yl, oxazolidiny}, pyrroliding, 1,3-oxazinanyl,
tetrahydropyrimidinyl, imidazolidinyl, pyrazolidinyl, plperidinyl, piperaziny! or morpholinyl, or
is a non-aromatic bicycle selected from 7~oxa-bicycio[2.2. Ilhept-1-yl or
bicyelo[2.2.1Thept-1-yi;

n is1,2or3;
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o?}:’{g% ggﬁw?aﬁégg{f%%w acceptable acid adgitipht's¥ie & mie miRGrE! BF 29 ¢6F6660AAING B HMIONL
and/or optical isomer and/or stereoisomer k%reof. 10. Compounds of formula IF according to claim N
LNy 2)n ...? X wherein Rlis hydrogen, halogen, CIA- alkyl or C14-alkyl substituted by halogen; R2is
-hydrogen, ClA-alkyl, =0, CIA-alkoxy, phenyl, hydroxy or C1A-alkyl substituted by hydroxy; is N, CF or
CH; is -NR3-, -NHC(R3)2-, -0-, -0C(R3)2-, -CR4R11-; iNN-1 is a5 or 6 membered '
“heterocycloalkyl, selected from the group consisting of morpholin-3-one, oxazolidin-2-one,
pyrrolidin-2-onph paiidiivaioasehlRarings:doran INaralnpcane of BYUnfgne: IS 1,2 or

3; or a pharmagceutically acce talb_le acid addition salt, a racetnic mixture, or Its cor espor{gding

9 :
enantiomef KRARP B 56T SBHTAH SHifSretkee dhsarmerseefl Compounds of formula IA-1

according to any one of claims 1 -3, which compounds are
cyclopentyl-(5-phenylethynyl-pyrimidin-2-yl)-amine,
(5-phenyIeiéyndéﬂq&{/})rélFh&l%%r?&%-%ﬁ%%?g%%’%ﬁgwm)}l)-amine
rac-(2,2-dirnethyl-tetrahydro-pyran-4-y1)-(5-phenylethynyl-pyrighidin-2-y1)-amine
riphidin=2-y1)-amine isomeric mixture of
(2,6-dimetboxy-cyclohexyl)-(5-phenylethynyl-pyrifii '%ﬂsﬁﬁqp{?% _

trans-[4-(5-phenylethynyl-pyrimidin-2-ylarnino)-cystghekylkm nol
trans-4-(5-phe,nylethynyl-pyrimiclin-2-xdamifg)-cyclohexanol M01,11473 wt.-)f,, XMSPAMP)PCT/EP

trans mixture of 3-0-phenylethynyl-pyigrtidin-2-ylamino)-cyclopcntanol c'ﬁ,and trans mixture of-
2-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclopentanol .
(.r-cycIohcxyM(@‘{?thylethynyl-pyrimidin-2-y1)-amine,
- 2,2-dimethy1-4-(3-phepylathumeyimidin 2 aminal sV IRNRANe Ak (dmdS or
IR,410-2,2-glimethy1-4- 5-phenylethyngl,%yrlmldln-z-ylamlno -cyclo exanol.
R is hydrogen, C;4-alkyl; =0, Cj4-alkoxy, phenyl, hydroxy or Cy4-alkyl substituted by
hydroxy; ‘
X is N, CF or CH; _
L is —-NR*-, -NHC(R?)-, -O-, -OC(R*)-, -CR*RY-;
£
)
is a § or 6 membered heterocycloalkyl, selected from the group consisting of
morpholin-3-one, oxazolidin-2-one, pyrrolidin-2-one, piperidin-2-one, [1,3Joxazinan-2-
one, imidazolin-2-one or pyrimidin-2-one;
n is 1,2 or 3;
" or a phanmaceutically acceptable acid addition salt, a racemic mixtuore, or its corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,

11, Compounds of formula IA-1 according to any one of claims 1 — 3, which compounds are
cyclopentyl-(5-phenylethynyl-pyrimidin-2-y])-amine
(5-phenylethynyl-pyrimidin-2-yD-{tetrahydro-pyran-4-yl)-amine
rac-(2,2~-dimethyl-tetrabydro-pyran-4-yl)-(5-phenylethynyl-pyrimidin-2-yl)-amine
rac-7-oxa-bicycio[2.2,1Thept-2-yl-{5-phenylethynyi-pyrimidin-2-yl)-amine

isomeric mixture of (2,6~dimeihoxy~cyc!ohexyi)—‘(5~phenylethynyl-pyrimidin-2~yl)namina
trans-[4-(5-phenylethynyl-pyrimidin-2-ylaminc)-cyclohexyl]-methanol
trans-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol

7 AMENDED SHEET
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12. Compounds 0 ?ormula IA-2 acco:dlngto_;a’r%‘ymg’\n%&&pgralms 1 %/EPM@&WéQ%&M@%@QM Held
preferred ‘compounds from this group are compounds of formula | for L being -NR3- and X being CH,
encompassed by formula 1A-2, for example the following compounds:
-cyclopentyl-(5-phenylethynyl-pyridin-2-y0-amine or
(5-phenylethynyl-pyridin-2-y1)-(tetrahydro-pyran-4-y1)-amine. 13, Compounds of formula 1B
. according to any one of claims lor.6, which compounds are :
rac-4(5-phemydedhymy|uiyrindif ?Z{W@Wboﬂwi%emﬂhldm 2-ylamino)-cyclohexanol

trans-4(5- phe thynyl-pyrimi | hexan
trans-[3-(5- p%el}r/%ﬁ fﬁy%y’ﬁ%ﬂmn%d 55 c%/ﬁl@?ﬂg étﬁé%ﬁ“o) <YEEReyASbunds of formula IC
according tesany one oﬁxﬁlawmf R}(SZ phhn;hnt&mmpwmﬁksuﬁrez -ylamino)-cyclopentanol

3-(5-ph I 2

1- Ene?hs?)gﬁé erﬁ@ Pﬁ? 31 ));‘I %roxa;O_lfi_ Or;iblldln 2-cme

5,5- cI|metr%/ﬁi@@bﬁbﬂ%ﬁwyiqﬂw&h@ytrﬁeﬁﬂyﬁm&mw idicl<honeo! or
1-pheny1- %@ 43*1)?%“%5@!%' @W; yégnﬁh%ae@ld%lzqhdigi it~ %gn&(}m%ciohe

rac-341-(5-phenylethynyl-pyridin-2- y one. ound%‘%? formula IC

according to anyy@g@f&!ﬂﬁ%ﬂ?J@%WR@%%”%%?H%% tny one of glajtps 1, 2 or

3-(5-phenylethynyl-pyrimidin-2-ylmethyp-oxazoli m’pound’s cl)jf’?ormula ID
according $e"efpehes claims lor 8, which compound is

2-(3-methyloxe/tanr3ulnethosm A m%r}xl@g%}w'aﬂywmgmdMﬁ%}@\ﬁ%%ﬂ%%IméUl/PCT/EP
2010/066 0 ER.01 006 A 17. Compounds of formula IE according to any one of claims lor 9, which

compoundd e 34ick{iEck EeSRAE B (A hiPrénpRR iR RUp g simarspnds:
methyl-(5 Wmﬁm%aymmﬁmﬁ.}ygﬂdm%ﬂydﬁqr@wan -4-yl)-arnine. 18, Compounds of fonnula

IF, accord one of cJ com

3-(5- pheny 3#1‘ %E‘npl}? Ee’fﬁ ﬁgétraa% rfad?ﬂ%"%ﬁ(é am“ieg Compounds of formula IF according
'to any one of clalms lor 10, which compounds are

4-(5- pheny|ethjﬁypﬁwgﬁp§&ﬂ$n@sfﬁwl)a FRFRIGNG e ABY one of claims Lor6, which compounds are

3- §5 pEenvileiﬁywheyﬂgmyawlmﬂhu&m&ﬂ@ﬁgiwcme}mmx o

1-(5-phenylet ridjn-2 ipendin 2-0

4,4-dirnet Qfsi (ééﬁ y?é}i‘ W%ﬁ%’]ﬁ fex %yﬁz HENS-one
3-(5—phenyi&tﬁ&ﬂﬁﬂpﬁrmﬂmﬂhﬁ%ﬂmmyi%f&%}dmz)lman}@mﬁya -methanol,
1-rnethy1-3-(5-phcnylethynyl-pyridin-2-ylmethyl)-imidazolidin-2-one
5,5-dimethy1-1-(5-phenylethynyl-pyridin-2-ylmethyl)-pyrrolidin-2-One |

-pheny1-3-(5- ph%nﬂ&%a&yia@m@aﬂfzummﬂa&&)r&ngiam{ydak@o@es;ms lor 7, which compounds are

5,5 dlmethy1 1-(5-phenylothynyl-p r| n-2-ylme9) iperidin-2-cme rac-3- methyl [
-(5- pheny?e HWI" Hidy gy Bgﬁﬁ%g%( ﬁaﬁgg 81» 2 one

1-mctliy1-B+htpiiehyiethymyle pyrdins2ridinatiyydeBhiyddazoyitimition2-one
rac-341- ( thy r|d| ethyll-oxa, one.n

{ 3-(5- phen§ %%éyg pyirl%'g p%‘r#e%ﬂfwgfai;o’% gié/l)zﬂn OhJHbB process for preparation of a
compound-phayula-piesdriedinraiing; rirpusingidresialindton) seacting a compound of formula
with a suiabke @rping, fREBA. prfdin-2-yh)-ethyl}-oxazolidin-2-one.

15. Compounds of formula IC according to any one of claims lor 7, which compound is

3-(5-phenylethynyl-pyrimidin-2-ylmethyl)-oxazolidin-2-one.

16. Compounds of formula ID according to any one of clating Tor 8, which compound is

2-(3-methyl-oxetan-3-yimethoxy)-5-phenylethynyl-pyrimidine,

3 AMENDED SHEET 260720706
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In 6:in the presence of a base, selecte _ _ 7 tE
a compound of formula IA wherein the substituents are described above, or b) reductively minting a

compound of formula 8 with a compound of formula  (R2), 9 to form a compound of formula R2)n

17. ‘Compounds of formula IE according to any one of claims lor 9, which compounds are
(3-methyl-oxetan-3-yImethyl)-(5 —phenyiethynyi—pyrimidin—Q—yl)»amine or
melhyi-(S-phenyiathynyi-pyﬁmidin«@-yZ)~(ten'a}1ydr0-pymn—4~yl}—amine.

18, Compounds of formula IE according to any one of claims lor 9, which compound is

3-(5-phenylethynyl-pyridin-2-yimethyl)-oxazolidin-2-one,

19. Compounds of formula IF according to any one of claims lor 10, which compounds are
4~(5~phanyieth}my1~pyxidirz~2-y}methyi)-nmzpl1olin~3-one
3-(5-phenylethynyl-pyridin-2-ylmethyl)-oxazolidin-2-one
}-(5-phenylethynyl-pyridin-2-ylmethyl)-piperidin-2-one
4,4-dimethyl-1 ~(5-phenyie’thynyi-p.yridinnmylrﬁathyl)lpyzx'eiid in-2-one
3-(5-phenylethynyl-pyridin-2-yimethyl)-[ 1,3Joxazinan-2-one
I-methyl-3-(5-phenylethynyl-pyridin-2-ylmethyD-imidazolidin-2-one
5,5-dimethyl-1-{5-phenylethynyl-p yridin-2-ylmethyl}-pyrrolidin-2-one |
1-phenyl-3-(5-phenylethynyl-pyridin-2-ylmethyl)-imidazolidin-2-one
5,5-dimethyl-1 ~(5-phenylethynyl-pyridin-2-yimethyl)-piperidin-2-one
rac-3-methyl-1-(5-phenylethynyl-pyridin-2-ylmethyl)-pyrrolidin-Z-one
1»methyLB-(5—phenylcthynyl»pyridin~2»y}methy[}tetmhydrmpyrimidin—Z-one
rac-3-[1-(5-phenylethynyl-pyridin-2-yl)-ethyl}-oxazolidin-2-one or
3-(5-phenyiethynyl-pyrimidin-2-ylmethyl)-oxazolidin-2-one,

20. A process for preparation of 8 compound of formula I described in clajim 1, comprising

the variants

a) reacting a compound of formula

N g,;o
- ‘ﬂ/ AN
.4
4
R1
5
with a suitable amine of formula
AMENDED SHEET 26/07/2011
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IA wherein the substituents are described q_pﬁo@%ﬁ%%%aamg BlebimfouAd &f G6rmOEER201006860 16
''QAMENDED SHEET N R2 N with a suitable e of formula 2 in the presence of

bis-Opp)-Pd(I1)C12, Cul and a base, selected from triethylamine, and a Solvent, selected from THE, to
form a compound of formula wherein the substituents are described above, or d) a) reacting a
compound of formula with a suitable amine of formula 12 in the presence of a base, selected from

_triethylamine, and a solvent, selected from THE, to form a compound of formula

R&

HN._
6

in the presence of a base, selected from tricthylamine, and a solvent, selected from THF,

NN R,
40
4 S 4 .

1A

to form a compound of formula

R1
wherein the substituents are described above, or

b) reductively aminating a compound of formula

with a compound of formula

{o form a compound of formula

F
ol
1A

wherein the substituents are deseribed above, or

¢} a) reacting a compound of formula

(\k ' RS F A S
103 AMENDED SHEET SeiT7IBE
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the'substituents are described above, or €) rezctin compound of formula 5 with a suitable
compound of formula HO 13 in the presence of CsCO3 and dioxanc to form a compound of formula

with a suitabie amine of formula

in the presence of bis-(ipp)-Pd()Cly, Cul and a base, selected from triethylamine, and a solvent,
selected from THY, .

to form a compound of formula

€ -
P
' 1A-3

whersein the substituents are described above, or

d) a) reacting a compound of forrula

with a suitable amine of formuila

RS =<

H N )

n

12
in the presené:a of & base, sclected from triethylamine, and a solvent, selected from THF,

to form a compound of formula

5t AMENDED SHEET SR
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IB wherein the substituents are described above
suitable compound of formula AMENDED SHEET 1-4-41/11 IPCT/EP 2010/066 01:ER2Q, HO R3

14 in the presence of a base, selected from triethylamine, and a solvent, selected from THF, to form a
compound of fon-nula ID wherein the substituents are described above, or g) reacting a compound of

formula 16

B
W

(R,
R3

IE
wherein the substituents are described above, or

¢) reacting a compound of formuia

with a suitable compound of formula

HO
13

in the presence of CsCOs and dioxane

to form a compound of formula

IB

wherein the substituents are described above, or

- £} reacting a compound of formula

Ri

with a suitahle compound of formula

AMENDED SHEET SRINTIBG



with a suitable compound of formula in the &E%%‘%ﬂeSOZC?LQM@Pn%QWQ&Wf%@m@%m
2)0 1C wherein the substituents are described above, or AMENDED SHEET - 60 - if desired,
converting the compounds obtained into pharmaceutically acceptable acid addition salts. 21. A
compound according to any one of claims 1 -19 for use as therapeutically active substance. 22. A
pharmaceutical composition comprising a compound in accordance with any one of claims 1-19 and a
therapeutically active carrier. 23. The use of a compound as claimed in any one of claims 1-19 for
the manufacture of a medicament for the trf(%tme ofschizophrenia or cognitive diseases. 24. A
compound according to any one of claims 1 -8 \ fBatment of schizophrenia or cognitive
diseases. RO R 14

in the presence of a base, selected from tricthylamine, and & solvent, selected from THF,

(Rz)"
CN. o .
s
S 4

R R

to form a compound of formula

2
Rt

ID
( wherein the substituents are described above, or

g) reacting a compound of formula
R{ R*
" i O
S 4 '

AN

R!
16

with a suitable compound of formula

el
. 17
in the presence of MeSO,Cl '

to form a compound of formula

IC

wherein the substituents are described above, or

i AMENDED SHEET
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if desired, converting the compounds obtained into pharmaceutically acceptable acid addition

salts.

21. A compound according to any one of claims 1 -19 for use as therapeutically active

substance.

22. A pharmaceutical composition comprising a compound in accordance with any one

of claims 1-19 and a therapeutically active carrier.

23. The use of a compound as claimed in any one of claims 1-19 for the manufacture of

a medicament for the treatment of schizophrenia or cognitive diseases.

24. A compound according to any one of claims 1 -19 for the treatment of schizophrenia

or cognitive diseases.



