WD 2011/ 051201PCT/ EP2010/ 066016 POCSI Tl VE ALLOSTERI C MODULATORS (PAM The
present invention relates to phenyl ethynyl derivatives of fornula |
wher ei n 5wBl20s1/dsymn ogen, hal ogen, | ower al kyl or |ower aChypr2&wbsdoind ut ed by
hal ogen; R2i s hydrogen, |ower alkyl, =0, |ower alkoxy, phenyl, hydroxy or

| ower al kyl substituted by hydroxy; Xisl-N, CF or CH Lis -NR3-, -NHC(R3)2-,
-0-, -0C(R3)2-, -CR4R4' -; 10 R3is hydrogen or |ower alkyl; R4/R4' are

i ndependently from each ot her hydrogen or |ower alkyl; cycis cycloal kyl or
het er ocycl oal kyl , or is a non-aromatic bicycle selected from 7-oxa-

bi cycl o[ 2. 2. 1] hept-1-y1 or bicyclo[2.2.1] hept-l-y1l;, nis 1, 2 or 3; 15 or to
a pharmaceutically acceptable acid addition salt, to a racem c m xture, or

to its correspondi ng r st er eoi soner
thereof. It has nom1gﬁﬂ%?ﬁgﬁgsp§eﬁﬂéﬁigPﬁh%ﬁ?hﬁfﬁﬁﬁs(8§®€gunds of genera
formula | are positive allosteric nodul ators (PAM of the nmetabotropic
glutamate receptor subtype 5 (m3d uR5). 20In the central nervous system
(CNS) tlike P(fﬁ‘fsﬁﬁ'fslﬁ‘(@%ioaﬁeléﬁes&Phﬁﬁb’leﬂ{yaxle%erwfa‘éf‘é BJORINEA | nt er action of a

neurotransmtter, which is sent out by a neuron, with a neuroreceptor.
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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;
R*/R"" are independently from each other hydrogen or lower alkyl;
cyc s 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-yl;
n is1,2or3;
15 orto 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 I are positive
allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (mGIluR5).
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.
Glutamate 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 groups. The first main group, namely the ionotropic

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



Gutamate is the major excitatory neurotransmtter in the brain and plays a
unique role in a variety of central nervous system (CNS) functions. The

gl ut anat ewdepardevt stinul us receptors are divided i nt oPCEPAEO6EIOUPS.
The first main group, nanely the ionotropic 25 receptors, forns

| i gand-controlled ion channels. The netZabotropic glutamate receptors

(mMd uR) WD 2011/ 051201PCT/ EP2010/ 066016 -2- belong to the second nain
group adlbngfteltHehessnaraain pedupnad! farthBendraybdiohgab tke PRl IG-pisgh edupled
receptors. At present, eight different nenbers of these nd uR are
known &PEPEXSt hese some even have sub-types. According to their sequence
honol ogy, si ”Eﬁﬁ , ese
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n&d uR6, nd u and nd uR8. bel on ro Il nds met abot ropi c

gl ut?ﬁé‘ﬁ%ﬁlﬁt&%ﬂlﬁ% thest siegi W@eﬁtgrst% Sylbgvleg 03 5° e &@é‘HS for the

treat ment %GlBR@‘é%H%@IﬂR@fbe%%ttS /I%G@m%a&m@@w%&%g:@ rghﬁﬁra‘ﬂ&r s such
as psychosis, 10 epil epsy, i zophreni a, Al zheimer's dlsease cognitive

di sor d@n@lugﬁdnﬁm%@,yn@bﬂkanﬂsnGh@Svl@ﬂdngats gedupdhl. ¢ and acute pain. O her
treatable indications in this connection are restricted brain function
caused by b PSS gPe ns.9 00r 0 upply to th raln
spi nal cor dxil%a oF g I e?a%%ﬁ)r {utall,mae g ré)clggtorssbelcp (gén tg &R%grs§ lpO%H gﬁ% )8/? Use r
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Huntlngton s chorea, amyotrophic lateral sclerosis (ALS), denentia caused
by K Dspil @W, ﬁch}zepméélanX@PW@ﬁétWaSq, gPpathiicorgdes @M@@ﬁ}%ﬁ%ﬁcﬂwwﬁbm sm
caused | gg?{ g} as well as conditions which lead to

glutanate Iclen ‘unctions, such as e.g. nuscle spasns, convul sions,

m gr ai ne, lﬂthesrareﬁtabtmodﬂchnir&mdmthim'ccﬁmbttlh:el aelcHsﬁidtmﬁbramfthmnaddiedtHydwpass
anxi ety, vonltlng, ysklnesk Ig ressi qns. Di sorders nmediated full or
in par OPBIFIAY URENSRIANE.GrO0g §ﬁ§|51ép ¥in e ar“éeu?ﬁﬁ’ta EOTAMUERY BFAGIN I ENer at i ve
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denenti &, Parkinson®s diséase, Huntington' s chorea, anyotrophic latera

scl By ow@lsehmuarﬁllmntplgtonéscﬂheraasatrayotpmh(diaiatai sdelrdxssé&&; d&oehtiasaused by

hi d. ty, d n_and d Exper t
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sel ect inyQlidiadutsals el dsscoh@ltlbﬂﬁi}hichXeﬁqm#m&e%ﬁélen@ﬁﬁn&tmtﬁ ugleh @l bgsteric

mechani sm nodul ating the receptor by binding to site di fferent fromthe
hi ghl y neusaleespgsas, 6pnvudsensy megrbinaciningrs incentirRped, miopting pddieticay, ppiaterddictipnr s

'?];N gga;JR%eg?vgmet g¥ ileS5% ?1560%1@ 51onn%Ve| pharmaceutical entities offering

ive a Ve I've all osteric nodul ators have been
descri bed, for exanple in W2008/151184, W?2006/ 048771, 30 W2006/ 129199
anc20N02005/Mg#d & ¢ naxdéhté¢dfuNr éc paraby RiGInRBacd fogyxandfle ad33 traudfic ad@OHrotice
Jour nal, of Pharmacol ogy _and Experinmental Therapeutjcs, Vol 313, No. 1,
199- 206/c2TtHIVe PIYSCHS1 f B PSYPPETYSEIRGYEN 868 brhgimes’s discase, senile dementia,

Parkinson’s disease, Huntington’s chorea, amyotrophic lateral sclerosis and multiple 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, 1991;
The Journal of Pharmacology and Experimental Therapeutics, Vol 313, No. 1, 199-206, 2005,



Positive allosteric nodulators are conpounds that do not directly activate
receptors by thensel ves, but markedly potentiate agonist-stinul ated
responseswoincvisa®e pot ency and maxi num of efficacy. ThecChiErdinwgeioc t hese
conpounds increase the affinity of a glutamate-site agonist at its

extracel lular N-terminal binding site.-3Positive allosteric nodulation is
thus an 5 attractive nmechani sm for enhanci ng appropri ate physi ol ogi cal
receptor aokiviat bllesterthasdulatdrsaars cahgiunds dat d€hecditecty pasiatd iéeepabls @t eri ¢
nodul ators for the md uR5 receptor., Conventional nm3 uR5 receptor nodul ators
t ypi calthgmschier. b magkeddt prtgntiptegonst-somulstadi respoasry BRIFRER ROIPKIRNG al

bi oavai WRAYS r . el ] .
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di stj ngui shed by havi val uabl e t herapeutic properties.. The an be used
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i ndi cations for conpounds which are positive allosteric nodul ators are

schi zophkRiSaceamtbraaahilatoms nypidBiHeckpyasisfentory amueots iubilktyand sxhibit poaparahds

of fornula | 1d t heir, pharmaceut i |y acceptable salts, to,t.hese
conpourieata i, Mt bt SRty aded it toutoatt! B8 Syl et Rare nei ¢
pr oductah@thadsfiv@ivklydsotide kdl6ctHe Pobifive ABostdrRahsBNAto R foPThe \WeBuRG Fe&@ptor.

di sorders, relating to positive allosteric nodulators for the nmd uR5
receptor, such as schi zophrenia, tuberous sclerosis, and cognition and to
phattaceut iC@amospdpefsiptmead arcotistaigished brbavipspeurde therapestiqpiioaentics. They
The fol i i niti - - r g, [0

doscr i 5t S5 DG Ao BB o A o R B ik AR e Fllaters

al one dor tha n&aloR6 meadepn. As used herein, the term"|ower alkyl"
denotes a saturated, i.e. aliphatic hydrocarbon group including a straight
or br anched PEAFBbRTCEREFGFHINE 1o AERRRL HEBAS pog&aﬁﬁﬂ%s;erﬂ%mod@rlm arcar e
25 net@g&zmﬁﬁgﬁéampa%#gg%[, and isopropyl. The term "al koxy" denotes a
group -0-R" whereln Is lower al kyl as defined above. The term "ethynyl"
denotes the group -CC-. The term "l ower al kyl substituted by hal ogen"
denbt es a [lbawresantkyvengoougateaty defiionads efifovayladied & hewphimzaseutmaly

hydr ogen a i repl aced b al ogen. 30The,.term"| r al kyl substi t.uted
OSBRI e AR EtmPYul®R o P g L et e Ve g s e PR ES 1 o
one of thdieplavaétRAeR wallaREo ee Usben ik KichtnBin@bPpicSertRRloAaRdrdys, (htidexanpl es

are hydroxynehtyl or hydroxyethyl, in particular hydroxynethyl. WO

2011/ 0PeobYPaivsEpEoTedPeeviier thenGluRS requpéory aychas yehirhkgiia dabrseusssclerosis,
sat ur at - ' i ni : 7. - r
xapl &0 gopuneald ek Bpd o b MahiPSpb ARSRE I £, )
The2d er m het erocycl oal kyl denotes a saturated 4, 5 or 6 nenbered carbon
ring as described above for cycloal kyl, wherein one or nore carbaon atons
are repl ac é@e 6&}1?03“%@@5@5%%19%&%g@@f@é&e@smseﬁﬁnm,he pregent gesesipdip APRIY

het er o 2 i : : hydr opyran2, 3 or
Rl e i S R S o

t et r ahydr op\srused téminl, theitoind dewkt dkyly Idengyy agavtiattidnid. aliphapie hiydioeytbon group

[ [ : r phol.i . foat | t i t is N . then th
Fol | owigLie & BEgE 91ogoiberbibe R dproas <uBPeGegR: Ergmlenbrgrlsip ore
congjsqﬁ@gwp&hypﬁ@?@%%qmaﬁgﬁ@n»@xazoIidin-2-one, pyrrolidinl02-one,

pi peri di n-2- one, [ oxazi nan-2-one, imdazolin-2-one or pyrimdin-2-one;
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 alkyl substituted by halogen” denotes a lower alkyl groups as defined
above, wherein at least one hydrogen atom is replaced by halogen.
30 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.



The term "pharmaceutically acceptable salt” or "pharnmaceutically acceptable
acid addition salt" enbraces salts with inorganic and organi c acids, such
as hydrocwbapiiwsamid, nitric acid, sulfuric acid, phosprOoTiEP2@0i/06601€1 tri C
acid, formc acid, fumaric acid, naleic acid, acetic acid, 15 succinic
acid, tartaric acid, nethane-sulfonic #eid, p-toluenesulfonic acid and the
like. wherein 20 R is hydrogen, hal ogen, |ower alkyl or |ower alKkyl

substi t ut edhbyerhadyegalkyl R2idcdw et agred catboneing addaydining Gonl DWET cabb®Kyg
phenyl, hydroxy or |ower alkyl substituted by hydroxy; Xis N, CF or CH,

R3i s hytiey&T Frmpleelorrapyl.:cyolgbtyt icgclewmdaw@%heéyl Hevelpbayeh oal kyl , or

I's a non-aromatic bicycle selected from 7-oxa- bicyclo[2.2. 1] hept-1-y1l or

bi cycl of 2. Zheferapheterogycloalind dgnotes @ paturated\ipd 96 § TneIBDESE pach EIBATI 0T B 6
-5-  0Or aBowh@dF BREEIkYICHhEtinasiReR @It @ard6h Btoaddird fePlicS@bY a hateFRER] seledicyt Ur e,

or its cor ondi ng. enanti omer and/.or ical i.somer .and/ or .St ereoi soner
here ooy DRSS P erR T A O o sbiles K3 SRl O RS e B Sk
| A-1, 2, 3lbA4dyl, 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:

0O
£
\-) selected from the group consisting of morpholin-3-one, oxazolidin-2-one, pyrrolidin-

10 2-one, piperidin-2-one, [1,3]oxazinan-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,

R® 5

N l|\l (RY),
e
4 X
1A
wherein
20 R is 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 hydroxy;
X is N, CF or CH;
R’ is hydrogen or lower alkyl;
25 c¢yc  iscycloalkyl 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-yl;

n is1,2or3;



wherein R is hydrogen, hal ogen, |ower alkyl or |ower alkyl substituted by
hal ogen; R2i s hydrogen, |ower alkyl, =0, |ower al koxy, phenyl, hydroxy or

| ower al kwD 20ulstiotut ed by hydroxy; 10 R3is hydrogen or PCoMPro1alokeol¢ cyci s
cycl oal kyl or heterocycloal kyl, or is a non-aromatic bicycle selected from
7-oxa- bicyclo [2 .2 .1] hept-l1-yl or #i-cyclo [2 .2 .1] hept-l-y1l; nis 1, 2
or 3; or a pharmaceutically acceptable acid addition salt, a racemc

M Xt ur & a@harntiddc@@alle apepdibRgackbadiitdsit dat 7@ Facamil/ @ixt@R] draal coreivadingnd/ or

st ereoi sonmer thereof. An enbodi nent of the jnvention are further conpounds
of f or il 2nd/REopticaRBoMAT [pd/ oy stergieqnastihereofRl i s hydrogen, hal ogen,

| oner al kyl or |ower alkyl substituted by hal ogen; R2is hydrogen, | ower

al kyl, =0, | ower al koxy, phenyl, hydroxy or |ower alkyl substituted by

hydr oxy; R3 furthgdernbeiimont dfalemveartionl are cyropsundy of toarnkilal 1 Aot

het erocycl oal kyl , or is a non-aromatic bicycle selected from 7-oxa-

25bi cycl o[ 2. 2. 1] hept -1 -yl or bicyclo[2.2.$]heQR%L-y1; nis 1, 2 or 3;

SR

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 alkyl 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[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-yl;

n is1,2or3;

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 further compounds of formula TA-2,

1A-2
wherein
20 R is 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 hydroxy;
R’ is hydrogen or lower alkyl;
cyc s cycloalkyl or heterocycloalkyl, or is a non-aromatic bicycle selected from 7-oxa-
25 bicyclo[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-yl;

n is1,2or3;



WO 2011/ 051201PCT/ EP2010/ 066016 -6- or a pharmaceutically acceptable acid
addition salt, a racemc mxture, or its correspondi ng enanti oner and/ or
optical iworeri/amdior stereoi somer thereof. An enbodi nerCTa@P201l08640myent i on
are further compounds of formula IA-3, R31 (R2)n wherein R is hydrogen,
hal ogen, |ower al kyl or |ower alkyl suistituted by hal ogen; R2is hydrogen,

| oner al kyl, =0, |ower al koxy, phenyl, hydroxy or |ower al kyl substituted
by hydio@xharkihcRRicallinyciepgB e d2id ddavon Qltky ticeycinikt @y Coraal doyiesdnding
het er ocycl pal kyl, or is a non-aromatic bicycle selected from 7-oxa-

bi cycl @p@t@nlqrﬁa%r qptjepl pmpy ddrofoedisomeidpereot y1: nis 1, 2 or 3;

or a pharmaceutically acceptable acid addition salt, a racenic m xture, or
its corresponding 15 enanti omer and/or opti cal i somer and/or st ereoi somer

t her eof . Areerhladiimenttofolic inkentionweenfurihor ermepavndpofifodsulilAFdrmul a 1B, (R2),,

| B wherein
R
N\@/(Rz)n
F

5 IA-3
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 alkyl 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[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-yl;
n is1,2or3;
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 IB,

1B
wherein
R is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
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-
25 bicyclo[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-yl;

n is1,2or3;



Rl i s hydrogen, hal ogen, |ower alkyl or |ower alkyl substituted by hal ogen;
20 R2i s hydrogen, |ower al kyl, =0, |ower alkoxy, phenyl, hydroxy or | ower
al kyl subsOi20utesteoby hydroxy; Xis N, CF or CH R3is hydrog@ar2ao/ob@ner

al kyl; cycis cycloal kyl or heterocycloal kyl, or is a non-aromatic bicycle
sel ected from 7-oxa- 25bicyclo[2.2.1]heépt-1-y1l or bicyclo[2.2.1] hept-I-yl1;
nis 1, 2 or 3; WD 2011/051201PCT/ EP2010/ 066016 -7- or a pharmaceutically
accept aphphachddeadtdlly acrepabld acidaddat@dat, ftactricemix@ire] d1Sitsc@rcgpaigi ng
enant i omer and/or optical isoner and/aor stereoi somer thereof. An enbodi nent
of t he cP#RIEMIST 3Rd af@pt&@hﬁeﬁlﬁﬂ%ndéqr%wmraerlt@re%f IC wherein Ris hydrogen,
hal ogen, | ower al kyl or |ower alkyl substituted by hal ogen; R2is hydrogen,
| ower al kyl, =0, |ower al koxy, phenyl, hydroxy or |ower alkyl substituted
by hydr oxy;Anlédnbtdmbht dEfhoinvEitionRdd Ethpamds ohidepehdent | y from each ot her

hydr ogen or | ower al kyl;
y g y R4 R4 5

N (R)
T
X

n

N\

5 IC
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 alkyl substituted
by hydroxy;
10 X is N, CF or CH;
R*/R"" are independently from each other hydrogen or lower alkyl;
cyc s 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-yl;
n is1,2or3;
15 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

An embodiment of the invention are compounds of formula ID,

(R%),

ID
20  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 alkyl substituted
by hydroxy;
X is N, CF or CH;
25 R’ is hydrogen or lower alkyl;



cycis cycloal kyl or heterocycloal kyl, or is a non-aromatic bicycle sel ected
from7-oxa- bicyclo[2.2.1] hept-1-y1 or bicyclo[2.2.1] hept-I-y1l; nis 1, 2 or
3; 15 or wophaveseameut i cal |y acceptabl e acid additi on salPCI/ER201006601€
m xture, or its correspondi ng enanti oner and/or optical isoner and/or
stereoi soner thereof. 20 wherein R is #ydrogen, hal ogen, |ower alkyl or
| ower al kyl substituted by hal ogen; R2is hydrogen, |ower alkyl, =0, |ower
al koxy cyphenytyclduyen Qxhetefoc&awkylablkﬁ la ou B mbtid Bdydly sdiydédfkyim 7%ba-N, CF or
CH, 25 R3is hydrogen_or ;WD 2011/ 051201PCT/ EP2010/ 066016 - 8-
eyei s cycloém%W(ﬂg?1W@?&ﬂd@9&b6§¢R§4213$PﬁEyb non-aronatic bicycle sel ected
from 7-poxa- giqy&yp [2.2. 1] hept- 1 -yl or bicyclo [2.2. 1] hept- 1 -yl;
nis 1, 2 or or a pharmaceutically acceptable acid addition salt, a
r acem or wiphbumaegutdrally isceptabioespbaddiitivgn Gltem sactmonmixt@edérats copdesmaldings onmer
and/ or stereoiso%pr the[eof. wﬂgrein 10 Rliﬁ q§$rogen, hal ogen, | ower al kyl
or |bwEPAIOAT 2BYBE PPHF BAMEY KA BRI DG ogen, | ower al kyl, =0,
| ower al koxy, phenyl, hydroxy or |ower alkyl substituted by hydroxy; Xis N,
CF or CH R3is hydrogen or |ower alkyl;

An embodiment of the invention are compounds of formula IE,

IE
wherein
10 R is 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 hydroxy;
X is N, CF or CH;
R’ is hydrogen or lower alkyl;
15 «cyc iscycloalkyl 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-yl;
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

A further embodiment of the invention are compounds of formula
¥

’d N 2
NS Wl)(/ \}(R )n

IF

4

wherein

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



15 eyeis cycl oal kyl or heterocycl oal kyl, or is a non-aromatic bicycle

sel ected from 7-oxa- bicyclo[2.2.1] hept-1-y1 or bicyclo[2.2.1] hept-I-y1;
nis 1, 2 wo2811/66120a phar nmaceuti cal ly acceptabl e aci d ad@#CriEpao19abdole a
racem c mxture, or its corresponding enantioner and/or optical isoner
and/ or stereoi somer thereof. 20 whereif#-R is hydrogen, hal ogen, |ower alkyl
or lower alkyl substituted by hal ogen; WD 2011/051201PCT/ EP2010/ 066016 - 9-
R2i s hydr ogenhydreyer loaddeilkyl, =@, 1bwyeilkadykpikanyl, pRemyl or b aliyl aibstiaiey

al kyl substituted by hydroxy; Xis N, CF or CH Lis -NR3-, -NHC(R3)2-, -0-,
-0C(R3) 2-, byhydwexy:  5is a 5 or 6 menbered het er ocycl oal kyl, sel ected from
the graup c i gkl f norphol i n-3-one, oxazolidin-2-one,
pyrrol?gin-ggghgkog?ggridin-2-one, [ 1, 3] oxazi nan-2- one, im dazolin-2-one
or pyrilm di ns 2NRhe:NHCER -, D-0fOBRY),-, -CR'RA-;phar maceutical | y acceptabl e
acid addition salt, a racemc mxture, or its corresponding 10 enanti oner
and/ or tgjgl i soner and/or stereoisoner thereof. An enbodinent of the
inventiong\iﬁ conmpounds of formula | for L being -NR3- and X being N, for

exanpl e tke Vol | gw e f g I
cycﬁgpentyl-(5-pﬁ%%g?%5%@%@#£%§$?§§%ﬁ%ﬁg@@1§géﬁ%ﬁﬁ§¢ﬂyék&$¥gbnmﬁHQCﬁ
(5- phenyl et yorpholiny3-ont,dixazaddyil R -ont g yiredbidéh-D-opy, rper #kn- 2 Jonanfl(Bjoxazinan-2-

rac-(2,2-dinethyL-tePrahydro-pyran-4-y1)-(5-pheny|ethynyl-pyrinidin-2-y1)-a
m ne one, 1midazolin-2-dne or pyrimidin-2-0ng;

rac- 7- gxa- bi;eyc gl 2. 2. 1] hept - 2-y1- (5- phenyl et hynyl - pyri m di n- 2-y1) - am ne
i someric mixture of
(2, 6- diometphavnyaceytadatiin exocpdablcrcphatuyticat faltny Facpyud mixthine; @-itslpr@ppondingr ans-

4-( 5- phenyl et hynyl - pyr  m di n- 2-yl ami no) - cycl ohexyl ] - net hanol 20
{1 ol BAERRE AT O Sh e A SR el ohexanor

An embodiment of the invention are compounds of formula I for L being -NR’- and X being N,
for example the following compounds, encompassed by formula TA-1:
cyclopentyl-(5-phenylethynyl-pyrimidin-2-yl)-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[2.2.1]hept-2-yl-(5-phenylethynyl-pyrimidin-2-yl)-amine
isomeric mixture of (2,6-dimethoxy-cyclohexyl)-(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)-cyclohexanol
cis and trans mixture of 3-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclopentanol
cis and trans mixture of 2-(5-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 IA-2, for example the following compounds:
cyclopentyl-(5-phenylethynyl-pyridin-2-yl)-amine or

30  (5-phenylethynyl-pyridin-2-yl)-(tetrahydro-pyran-4-yl)-amine.



cis and trans m xture of

2- (5- phenyl et hynyl - pyri m di n- 2-yl am no) - cycl ohexanol cis and trans m xture
of 3-(5-pweryliasigemyl - pyri m di n- 2-yl am no) - cycl opent anoPCTiEP2@0medon&ns

m xture of 2-(5-phenyl ethynyl -pyrim di n-2-yl am no)-cycl opent anol

cycl ohexyl - (5- phenyl et hynyl - pyri m di n-20y1) - am ne, 25

2, 2-di met hy1- 4- (5- phenyl et hynyl - pyri m di n- 2-yl am no) - cycl ohexanol or (1S, 4S
or A further embodiment of the invention are compounds of formula I, wherein L is —O- and X is N,

1R, 4R) - 2, 2-di net hy1- 4- (5- phenyl et hynyl - pyri m di n- 2- yI am no) - cycl ohexanol .
Furt herenﬁ?r@waéﬁ@delw @é@b@dﬁdﬁorfewﬁpl@ﬁhesfoapww mepoEBpounds of fornula | for

L being @%Qﬁgéwy?ﬁm%nfggggp‘ggﬁ%g hwifornula 1A-2, for exanple the

foll OWI ng co openty eny et hynyI pyridi n-2-yl)-am ne or 30

(5 phemsaheﬂwrmxbnadvmvniylrpﬂmﬁdmzvbkwhhwbmmwlan 4 y1) amne. WO
05120 0/ 0?6016 1 A furtpg ﬁ nt of the invention are
uﬁ’ﬁ’é‘s W‘irélfnéi“ﬁ Lyl?%y QCloRHY encorrpassed by fornmul a

IB for exa Iethefollovvln conmpounds

r ac- 4- ( 5- pHeRyiher epbrdimeytqf; Qﬂnﬁeg_nm aic QgPQupds gf fpé;pg}@ou wherein L is -CR*R*-

5 pham P R s © LTS, i Pher
enbodi rﬁe(rjtplmhy]bﬁ@nylnp'ﬁnhm-@Fylmeélyt)mlqammhlmzm‘nef ormula I, wherein L is
-CR4AR4' - and ormula 1C. for exarrplethefollovmng

compourtd&et @Yké%waﬁwﬁwﬁwl@w afﬁlﬁté YderR)idin-ds85 o i di n- 2- one

1- hys1: " l'i di n-2- 10
T s e e S s Rt

1- phenylipigny B3 HhehsdyétthynyHpypgini 2y mc2hyt)- rrmdhzydlﬁdm-l?ﬁouiapol i di n-2-one or
rac- 3- 1 e i oxazol i di n- 2- one. A
further®e 6@?@5%‘13'?%?%13%@3'?% eﬂ?’ﬁc?ﬁhﬁféx Fr%‘ TR of fornula I, V\/nerei n L
:c 3| |- (C):\I?\ff Eg ;:Aoﬁ’ﬁgﬁ g meref‘tnochc %%grﬁgonba%e ];gr{lgéﬂn%s 0? forrnu a Ie§ gr%&neL 18 -CR R*-

3- (5- phgaw ﬁﬁ\h%ﬂ&’d lﬂ%ﬁéd%ﬂfoﬁngraﬁbnﬁﬁ*%Xé&gl%’fﬁ@f%‘llb%ﬂ’g c’on?ﬂb%nd A further

enbodi nent of ‘the | enti‘on are conpound fornul™a wherein L is
- 0AR3)325-rhrdy thysy Ny yremdondassety by xfzidid-2-0ond, f or exarrpl e the follow ng
conmpound 2- ( 3- net hyl - oxet an- 3-yl met hoxy) - 5- phenyl et hynyl - pyri m di ne. A

further embodi nent f the ent| n_are co r wherein L
0 N PR B aihlR QR ECRERAI AP s, P Rin L 'S £
foll OW—QE(RéHDMFM%N encornlpassed by formula ID, for example the following compound

( 3- net hyl - oxet an- 3- Irreth (5- phenyl et hynyl pyri m di n- 2- y1) am ne or

net hyl 2%6:- @ﬁéﬁb@ﬁﬂyf’rﬂm@ @X}fh5dph¢112 lefhyny -petnhiedr o- pyr an- 4-y1) - ami ne. A

further enbodi nent of the invention are conpounds of fornula I, wherein L

i s A NHeRSh gocaﬁggt S thS inGEhtidngo @m&ﬁﬂs By erHﬁﬂQJﬂ Ihblin L exarrpl e the

foll ow ng conpoun

3- (B phaijC@ hy ayd Xpy N, diconaydetibly fytnulo kot exdinpl@thorfellovAing eotpeunds
nt of the invention are c ogpds of fﬁg}rsgl a.lF, wherein the O I (N1l

-emﬁgf 'egge@ﬁ‘élvﬁéaww &5 glmerlzycrf) @x%h?&wwyw PYIPEH-Ag L URPS hds

methyl-(5-phenylethynyl-pyrimidin-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 example the following compound
25  3-(5-phenylethynyl-pyridin-2-ylmethyl)-oxazolidin-2-one.

A further embodiment of the invention are compounds of formula IF, wherein the
O
£
heterocycloalkyl is \-) , for example the following compounds

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



4- (5- phenyl et hynyl - pyri di n- 2-yl net hyl ) - nor phol i n- 3- one

3- (5-phenyl et hynyl - pyri di n- 2-yl met hyl ) - oxazol i di n-2-one WO

2011/ 051 200RCI/EPDD10/ 066016 PCT/EP2010/066016
1- (5- phenyl et hynyl - pyri di n- 2-yl net hyl ) - pi peri di n- 2- one

4, 4-di met hy1- 1- (5- phenyl et hynyl - pyri di-hi2-yl net hyl ) - pyrrol i di n- 2- one
3-(5-phenyl et hynyl - pyri di n-2-yl net hyl )-[ 1, 3] oxazi nan- 2- one

1- WEthMQﬁ%ﬂ&ﬁymﬂ@ﬁyIQﬁHMMyhmmwmbghﬁpﬁmﬂﬁaﬁﬁhyl)-inidazolidin-2-one 5

5, 5- dlnethyl henyl et hynyl - pyri di n- 2-yl met hyl ) - pyrrol i di n- 2- one
1- phenyht QW@hBH’rIe('§ @mebgmﬁnﬁ ﬂwt%mwﬂi#@aﬁol i di n-2- one

5,5-d hyl ) - pi i di n-2- -3
s R PR DL BRI ) P P 7 o 7
1- nethﬂbmam@ESﬁﬁ@hymﬁmhynykmnynmﬁwhnahybmnkhyﬂkmrékmahydro-pyrinidin-2-one
10 3- | et | - di_n- 2- -ethyl] - l'i di n-2-

: ﬁé%bm%%%@ﬂy&pé$$vﬁﬁ§% g%VLﬁégﬂyﬁﬁgékéﬁﬁﬁégI égégn; IRn eﬁggdﬁgent of
the 'n\’leﬁ}{e'n9p3 8- ?h&ﬂz‘@ﬁﬁﬂﬁﬂ%yﬁamfﬂ&ﬂgtﬁyl) {midad¥IRiRbHnd5 Ris hydrogen,

hal ogen, | ower a I"'ower al kyl substituted by hal ogen; R2i s hydrogen,
hal ogetﬁ S-tHiowathylell- IéyI)hGHSZ@thYInUlf\Blect\n-IZyylm@ﬂiyé)mlpm@mikgnehaI ogen, |ower al koxy,

I | k t b I kyl, hyd I

i kyl Sty PRt R e D e TRy o o
- CHRA- 10fncthPl @Qi-pheﬁ%tﬁrm gﬁnz grmét@ymet@hgf&bfpyﬁﬁlémwaﬁ@gen hydroxy or
| ower al kox Cis het erocycl oal kyl , or is a non-aromatic
bi ci| sacsilbete erfyrl@hyrwimdmb? &Dzﬂtl@[l]zowsn]ldiéﬁtoqe% or

bi cycl %Lé-&eﬁlllg%yll-p}thmdﬁélr}uhﬁetﬂlyl)-%x%o h%in—2-one.

An embodiment of the invention are compounds of formula
2
(RY),
N L
‘e
e
X

wherein
15 R is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
R’ is hydrogen, halogen, lower alkyl, =O, 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(0,)-;
R’ is hydrogen or lower alkyl;
R’ is hydrogen, hydroxy or lower alkoxy;

cyc s 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-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.



or a pharmaceutically acceptable acid addition salt, a racemc m xture, or
its correspondi ng enanti oner and/or optical isonmer and/or stereoi soner

t her eof . W@0DAF170051201PCT/ EP2010/ 066016 - 12- The prepaCatiPeoroobsoc®mpounds
of formula | of the present invention nay be carried out in sequential or
convergent synthetic routes. Synthesesldf the conpounds of the invention
are shown in the follow ng schenes Ito 8. The skills required for carrying

out the readthe@hcpardiopwficdmpainden erniultel ¢Rlitpickdi@ ivcatdie indy HE earkid@\vht 0
those skilled in the art. The substituents and 5 i ndices used in the

f ol | owisAcaalricpRYGEeT FYRthicgPrice Syathenenaf theoranayirly o Etha &b egiivfeicher ei n

bef ore. gﬁ& ﬂﬁ@Hﬂ%ﬁﬂ qthg methods
gi ven Sg<wnn1%£@8%ﬁagggﬂQg§ gﬁbggﬁgﬁkgsre xadqﬁgs (%%6§§hs%§ethods
AppropmmaﬁanmmaﬁtmnmydUmgpkﬂﬂasaﬁdnm&hﬁoﬁhﬂnwkmmahlﬂmam1Tbmaﬁkemwmaaedknomn

to per on s d.inp the art Th eaction nce i.s not .10 limted to
t he ?%Ss@ ﬁ? folionang dessripdon %)rcessa%%e%aﬁ Yeuficrrs sy herdiy

naterlqkﬁngnd their respective reactivity the sequence of reaction steps
can be freely altered. Starting materials are either cormmercially avail able
or can be pridpapegoydsméiftrodda herml wyousi faaurch by tist modiedygivembyewoby thoy

nmet hods ri.bed in referenc S cited in escri tlon or in,.the

el St aisSn Lk RIS G 55 4% hEStu P b AP SPERrR LG sbHHES gpr the
f or nul andiviaad rtoigioh s&@@ﬁf&&@%‘t& alpkdsoAGEiEBd abthe afalkSrea@ibnReqRimRP A RA by
met hods, known in the art, for exanple by the process variants descri bed

bel By, ligtitedHo theornsghispdoiep in theschomesehawevss @p@nﬂmemﬂle@fam@g mwatcHabEndi th a
sui tab ltﬁeu?l%‘ y[Pe%tl% reagtrnqﬁ} e sé ueﬁse 01f let 1& ts%gg Pzﬁl L ﬁ%ﬁ? 811%‘%84.053%%‘5 ?ﬁate%ﬁﬁ ect ed

fromtri a’ 8ol vent, rom conpound of
f or mul are ¢ither commercially available or can be prepared by methods analogous to the methods given

below, by methods described in references cited in the description or in the examples, or by
methods known in the art.

15 The present compounds of formula I 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

3
R

HN
@(Rz)n
6

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

H 2
N__N (RY),
$2C)
4\

to form a compound of formula



WO 2011/ 051201PCT/ EP2010/ 066016 -13- wherein the substituents are descri bed
above, or b) reductively amnating a conpound of formula 5 with a conpound

of for mulaO0 2bB/d8R08 to forma conpound of formula PAT/EP20100640e6 N t he
substituents are descri bed above, or 10 c) a) reacting a conpound of
formul a 11 with a suitabl e phenyB-acetyl ene conpound of formnula

wherein the substituents are described above, or

b) reductively aminating a compound of formula

5 with a compound of formula

0]
o
9
to form a compound of formula

3
N
@/@@
™
F
R‘I

wherein the substituents are described above, or

(R%),

IA

10 ¢) a) reacting a compound of formula

3
R ®)
N
I F 11

with a suitable phenylacetylene compound of formula
o
R'I

15  in the presence of bis-(tpp)-Pd(II)Cl,, Cul and a base, selected from tricthylamine, and a solvent,
selected from THF,

2

to form a compound of formula



2 15 in the presence of bis-(tpp)-Pd(I11)Cl2, Cul and a base, selected from
triethylamne, and a solvent, selected fromTHF, to form a conpound of
formul a w04011/05#203 wherein the substituents are descri pet/ERDavaccons d) a)
reacting a conmpound of formula d) 5 with a suitable amne of fornmula 5
12 in the presence of a base, selectedl4vromtriethylanne, and a sol vent,
selected fromTHF, to forma conpound of fornula IE

3

R
F

NN (R),
()
& AN
R‘I

wherein the substituents are described above, or

IA-3

d) a) reacting a compound of formula

0O
n.
S’O

as

X

Y 4
R‘I
5 with a suitable amine of formula
R R®

H2N @(RZ)n

12

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

5

to form a compound of formula

H
/NYN>/@
I p3”R?
~ xR R
Y 4
R‘I

10  wherein the substituents are described above, or

(R%),

IE

¢) reacting a compound of formula

with a suitable compound of formula

HO
e8
13



10 wherein the substituents are described above, or e) reacting a conpound
of formula e) 5 with a suitable conpound of formula HO 13 -15- in
t he presanoeiafosCICO3 and di oxane to form a conpound of PCoMmPRe18/0660018
wherein the substituents are descri bed above, or 5 f) reacting a conpound
of fornula -15-

in the presence of CsCOs and dioxane

to form a compound of formula

R2
&
R1
1B

wherein the substituents are described above, or

5 f) reacting a compound of formula

with a suitable compound of formula

3
R™ R 14

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

10 to form a compound of formula

(R%),

o L)
Qe
X R
4
R'I
1D

wherein the substituents are described above, or
g) reacting a compound of formula
R\ R
R
P N
R‘I
16

15  with a suitable compound of formula



0 11.0 s- \ 5 with a suitable conpound of fornula 14 in the
presence of a base, selected fromtriethylamne, and a solvent, selected
from THF,woQotisimam a conpound of formula | D wherein Phe/EPadsiosdouent s are
descri bed above, or g) reacting a conpound of fornula 16 15 with a

sui t abl e conpound of fornula -16-

ee
17

in the presence of MeSO,Cl

to form a compound of formula

RUR )
N (R%),
X
4
R‘I
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 examples 1 — 44.

Scheme 1

1. Bis-(tpp)-Pd(lI)Cl,

~
= N. .S Et;N, TPP, Cul N
) ~ + | O THF, 3h reflux | _X
R X >~ 7
5 Br 3

4
Q.0
3
2. mCPBA IN\ S 7{
CH,Cl,, 4h rt - P X . HN
1 ~ (R),
R 5
6
33
N_ _N
3. Et,N, THF Y @(RZ)n
3h reflux =X
FZ



WO 2011/ 051201PCT/ EP2010/ 066016 - 16- in the presence of MeS02Cl1 to form
a conpound of fornmula ), 17 IC 5 wherein the substituents are descri bed
above, orwoO20fr/dedired, converting the conpounds obt ai n@GTiRrR@0/066016
pharmaceutically acceptable acid addition salts. The preparation of
conpounds of forrmula | is further descit7bed in nore detail in schenmes 1 to
8 and in exanples 1 - 44. Schene 1

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

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

Scheme 2

1. Bis-(tpp)-Pd(lI)Cl,

R3
|
= N. NH  EtN TPP.Cul A
Rﬁ N Jf\j/ THF, 2h, reflux |/1/
X
Br Z +
2 7

Y
N\

R
O N _N

2. 2-picoline borane Y 5
") MeOH:AcOH 10:1 | (R,
" 48h, 40°C P
2

P
r

9 R

10 A (5-phenylethynyl-pyridin-2-yl)-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 IA.

20



1\1S +1 Y BrX 3 1. Bis-(tpp)-Pd(lI1)C1l2 Et3N, TPP, Cul THF, 3h refl ux

WO 2011/ 051201PCT/ EP2010/ 066016 -17- A

(5- phenylwOlynyds1eyri m di n- 2-yl)-am ne of formula | A carChEPobARGIEE by
Sonogashira coupling of an appropriately substituted phenyl acetyl ene (2)
wi t h 5-brono- 2- et hyl sul fanyl pyri m di ré8{3) to yield the correspondi ng
nmet hansul f anyl derivatives (4). Oxidation of the thioether conpound with an
oxi di zing agent such as nCPBA in a sSth¢est3 |i ke dichl oronet hane 5 yiel ds
t he correspondi ng sul fone derivative (5). Reaction of the sulfone
derivative with an apprepriately substituted anmne (6) in the presence of
base such as triethylamne in a solyegicdike THF yiel dg®the deS| red

(5- phenyl et hyp‘yl prrl MNQi n-2-y1) - am BB formula IA c V(s 10 A

(5- phenyl et “pyridiy gﬁgm ne3ﬁ>f ol rrult atm 3F31‘ed by(z)
priatery substi ene

Sonogashira o | i ngt of
with an ami'ne™(7)F to yi ekdA'he corresponding

5- phenyl et hynyl -#ri di n-2-yl anéne derivatives (8). Reductive ali nation of

t he 5-phenyl et hynyl pyridi n-2-ylam ne derivatives with an appropriately
substituted ketone (9) with a reduci ng agent such as 2-picoline borane in a
solvent m xture |ike nethanol: acetic acid (10:1 v/v) vyielged the 15
desired (5-phenyl et hynyl - pyridin-2-y1l)-am nes of forrrul a I

2011/ 051201PCT/ EP2010/ 06602.6Bis-(tpp)-Pd(I)Cl,

/ EtaN, TPP, Cul (R )
ﬁ THF, 2h, reflux
R
2
1A-3

A (5-phenylethynyl-3-fluoropyridin-2-yl)-amine of formula IA-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 Cs,COs in a solvent like dioxane yielding the desired (5-iodo-3-fluoropyridin-2-yl)-
amine (11). Sonogashira coupling with an appropriately substituted phenylacetylene (2) yielded
the desired (5-phenylethynyl-3-fluoropyridin-2-yl)-amine of formula IA-3.

10

15



-18- Schenme 3 A (5-phenyl et hyny1- 3-fl uoropyridi n-2-yl)-amne of formnula
| A-3 can be obtained by reacting 2,3-difluoro-5-iodopyridine with an
appropri avelzg1igsiti t uted anine (6) in the presence of &ChaPeold/osach as
Cs2C3B in a solvent |ike dioxane yielding the desired
(5-io0odo-3-fluoropyridin-2-y1)- amne (-19). Sonogashira coupling with an
appropriately substituted phenyl acetylene (2) yielded the desired
(5-phenyl et hyny1- 3-fl uoropyri di n- 2- ySchemgidne of fornula 1A-3. 10 15 WO
2011/ 051201PCT/ EP2010/ 066016 -19- Schene 4 A

(5-phenyl et hynyl -pyrim di n-2-yl)-amne of formula IE (X = N) can be
obt ai ned by 5 Sonogashira coupling of an appropriately substituted

phenyl acetyl ene (2) w th 5-bronp-Zsis{igs)paisol, f anyl -pyrimdine (3) to yield
t he correspondi met hansul f anyl dgry wabi ggs (4) . Oidati Nat-She

t hi oet her nd wit ﬂﬂré%idiziﬂgzggggmxsuch as NCPBA ilh a sol vent like
di chl ormr ne yitlds thgxcorreSQGHdLng—suLtene derivgtrve 5). Reaction

of the sul e derivatl VES wi gh an appropriately, tuted amne (12) in
t he presence of base such as 10 triethyl am ne i% | vent |ike ¥HF yields
the desired (5-phenylethynyl-pyrimdin-2-yl)-amneof formula IE. WO
2011/ 051201PCT/ EP2010/ 066016 - 20-O Jsheme

5
2
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CH,CL,, 4h rt | x
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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 tricthylamine in a solvent like THF yields the desired (5-phenylethynyl-pyrimidin-2-yl)-amine of

formula IE.

15



A (5-phenyl et hynyl - pyri m di n- 2-yl oxy) -derivati ves or

(5- phenyl et hynyl - pyri di n-2-yl oxy)- derivatives of formula IB (X = -N= or
-CH=) carwbeonbsaiomed by Sonogashira coupling of an 5 apprmpeéiatnedoye
substituted phenyl acetyl ene (2) w th 5-bronop-2-nethylsul fanyl -pyrim di ne or
pyridine (3) to yield the correspondi ng0net hansul fanyl derivatives (4).

Oxi dation of the thioether conpound with an oxidizi ng agent such as nCPBA
in a solvent |ike dichloromethane yihdsmctshe correspondi ng sul fone
derivative (5). Reaction of the sulfone derivatives with an appropriately
substituted al cohol (13) in the peRYPPERdMEL,base such as CﬁZCE? in a

sol vent |ike di gxane yields_ 10 thetdemm, ed ST
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(5- phenyl et hynyl - pyri m di n-2-yl oxy) -derivatives 4

(5- phenyl et hynyl - pyri di n-2-yl oxy)- derivatives of fornula ID can be
obt ai ned by Sonogashira coupling®f an appropriately 5 substituted

phenyl agetotgne (2) with 5-br 8-=yret hyl sul f anyl - pyri ni di ne or pyridine
(3) to yi@,d,thet correspondi fig ret hansul fignyl derivatives (4). Oxidation of
t he t hi eether—eoempound w oxi di 2i ng agex nch,as nCPBA in a sol vent

| i ke di chl or onet hang ds the correspondi k derivatives (5).
Reaction of the s derivatidves with an app opriﬁgely substituted

al cohol (14) in the presence of base such as Cs2CO3 I'n a solvent |ike

di oxane yields 10 the desired

(5-phenyl et hynyl - pyri m di n- 2-yl oxy) -derivati ves or % = N.CH or
(5-phenyl et hynyl - pyri di n-2- yl oxy) -Hgrioatiwes ,of formul'a NGH oG

2011/ 0512@@&9‘%&@@%/ 066016 -22- (|Sch (:R N, CH or CF A

(5- phenyl et’Bynif0-Gyri di n- 2-y1) - acokol derivatives or

(5- phenyl et hynyl - pyr i dj p<=2

vf)- al cohol derivatives of formula I C can be
obt ai ned by Sonogashi raR ing of an appropri#ely 5 substituted

phenyl acetyl ene (2) with a~orrespondi ng 5-brono-2-pyridin-2-yl)-al cohol or
5- brono-2-pyrimdin-2-yl)-al cohol (15) to yield the correspondi ng al cohol
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hetero
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,COs 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.
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10 carbamate (17) which has been deprotonated with sodium hydride in a
solvent |ike DVF;, yields the desired (5-phenylethynyl-pyridin-2-yl)-al cohol
deri vat i Wwe® 20r1/05520phenyl et hynyl - pyri m di ne2-y1l) - al cohol pd@mpPe@nioge@de of
formula I C. Schene 8 X=H CHor OF 15 Atertiary

(5- phenyl et hynyl - pyri di n-2-y1)-am ne o2l-

(5- phenyl et hynyl -pyrimdin-2-yl)-amne of formula | A Where R3 is | ower

al kyl can be obtained by deprotonatiSphe@f 6and an appropriately substituted
secondary amne (IA) with a strong base such as sodium hydride in a sol vent
like WO 2011/ 051201PCT/ EP2010/ 06601 &is-@)-PAMECIS ol | owed by al k Ia%ion Wi th
a correspondi ng aLK I halogenlgg to Mﬂgjdpphg“de5|red tertiary xy°~

(5- phenyleth AFyridi n- an ne 1F, 3h reflux

X
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conmpound of a | o de¥Cribed herein as well as 5 pharnaceutlcally
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i di opat hi ¢ par ki nsoniRT @ par ki nsofii sm causeRf tES/ medi;ganents, 10 nuscle
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treat ment and prgmgntlon of acute RN i ¢ neurol ogi cal disorders,
anxiety, the treatnent of chronid”a LAsure pai n, urinary incontinence
and obesity—Fhe—preferred indi ' are schi zophreni a and cognitive

di sorders. Present i Zn furt her relate@)to the use of a conpound
of formula | as descri rein, as well as its pharmaceutically
acceptable salt, for the ufacture of a nedicanent, preferably for the
treatnent and prevention of the above-mentioned disorders. ZOBioIogicaI
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substltuted 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 derivatives (5). Reaction of the sulfone derivatives with an appropriately
substituted alcohol (14) in the presence of base such as Cs,COs 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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25 (PAMs), a cell line with | ow receptor expression |levels and | ow
constitutive receptor activity was selected to allow the differentiation of
agoni sti cwoersus13BAM activity. Cells were cul tured accordirmp2ai0/ostoandar d
protocol s (Freshney, 2000) in Dul becco's Mdified Eagl e Medi um wi th high

gl ucose supplenented with 1 nM gl utam-82, 10% (vol /vol) heat-inactivated
bovine calf serum Penicillin/Streptonycin, 50 il g/ mhygronycin and 15
ilg/mblasticidin (all cell culture Sficmedgents and anti biotics from

I nvitrogen, Basel, Switzerland). About 24 hrs before an experinent, 5x104
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Dfug SE/ ni ng System—7060—(Hanmanmat su ari’s, France),
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and the cells were incubated for 10-30 min. with o ne recor di ngéof
fluorescence. Following this pre- 5 incubation step, the agoni st
L-glutamate was added to the cells at a concentration cor rgzsc.)ndi ng to EC20
(typically around 80 M wi 2h)¥eSPiGEtNecor di ng of fl uor escenge; i
account for da day vari at FBddx> "t he r esponsi veness A
of glutamgte 3 @gjn ned iifeNADYRBhdhead of each experi me
recordi ng of oSe-response curve of gI ut amat ez"10~Respons€es wer e
measured as peak—incregse in fluorescence m RBY$ o aI (i.e. fluorescence

wi t hout addition of L-glutamate), nornalized™td the maximal stinul atdfy
effect obtained with saturating concentrations of L-glutamate. G aphs were
plotted with the % maxi mal stinulatory using XLfit, a curv jBtHn%Fprogram
that iteratively plots the data using Levenburg I\/arquardt g AHMT The

SI ngle site conpetition anal 3/3| S equation used was =
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Scheme 8
33
N, N
(R%), 1.NaH, IR3 T R
DMF, 1h 40°C X "
- &
R'I
IA for R® = hydrogen IA for R3 = alkyl
X=H,CHorCF

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

substituted secondary amine (IA) with a strong base such as sodium hydride in a solvent like
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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-yl)-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, Huntington'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, gastrointestinal reflux disorder,
liver damage or failure whether drug or disease induced, Fragile-X syndrom, Down syndrom,
autism, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia, eating disorders, in
particular bulimia or anorexia nervosa, and depressions, particularly for the treatment and
prevention of acute and/or chronic neurological disorders, anxiety, 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.

Biological Assay 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, Penicillin/Streptomycin, 50 ng/ml hygromycin and 15 pg/ml 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-
5 incubation step, the agonist L-glutamate was added to the cells at a concentration corresponding
to ECy (typically around 80 uM) with on-line recording of fluorescence; 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.

10  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 XLfit, 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/C)D))),

15  where y is the % maximal stimulatory effect, A is the minimum y, B is the maximum y, C is the
ECso, x 1s the log10 of the concentration of the competing compound and D is the slope of the
curve (the Hill Coefficient). From these curves the ECsy (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

20 calculated.

Positive signals obtained during the pre-incubation with the PAM test compounds (i.c. before
application of an ECy 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 ECy concentration of L-glutamate was indicative of an

25 inhibitory activity of the test compound.

In the table below are shown the corresponding results for preferred compounds with

ECs5p<1000 nM.

Example ECsp (nM) Efficacy (%)
mGluR5 PAM

1 26 40

2 65 46
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The compounds of formula (I) 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, 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 (I) and pharmaceutically acceptable salts thereof can be
processed with pharmaceutically inert, inorganic or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, 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 solutions 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 carriers for suppositories are, for example,

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

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

therapeutically valuable substances.

As mentioned earlier, medicaments containing a compound of 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 (I) for the preparation 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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Active ingredient 100
Powdered. lactose 95
White corn starch 35
Polyvinylpyrrolidone 8
15 Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250
Experimental Section:
Example 1
20 Cyclopentyl-(5-phenylethynyl-pyrimidin-2-yl)-amine

N._N
0

Step 1: 2-Methylsulfanyl-5-phenylethynyl-pyrimidine

/N\IrS\
N

N\

Bis-(triphenylphosphine)-palladium(II)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
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each particular case. In general, the effective dosage for oral or
par ent er al adnlnlstratlon i s between 0.01-20 ng/ kg/ day, with a dosage of
0.1-10 .of the indications described. The

P PO S HEh ~ il ghi ng 70 kg accordingly lies
bet ween O. 7 1400 per day, preferably between 7 and 700 ng per day.
Preparation of Qﬁgrn&ceutlcal conposi tions conprising conpounds of the

np

i nvention: Ex Tabl ets of the follow ng conposition are produced in a
conventi onalx her: 10ng/ Tabl et Active ingredi ent 100 Powdered. |actose95
VWite c starch35 Po | yvinylpyrro |Iidone8 15 Na car boxynet hyl starchl0
Maggsi stearate2 Tabl et wei ght 250 Experinmental Section:

2-Methylsulfanyl-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 0-5°C. The reaction mixture was stirred for 4 hours at room temperature. Saturated
NaHCOs solution was added and the mixture was extracted three times with ethyl acetate. The

15 organic extracts 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, 97%), MS: m/e = 259.2 (M+H").

Step 3: Cyclopentyl-(5-phenylethynyl-pyrimidin-2-yD)-amine

20  2-Methanesulfonyl-5-phenylethynyl-pyrimidine (100 mg, 3.11 mmol), cyclopentylamine (80 ul,
6.22 mmol) and Et;N (110 ul, 6.22 mmol) were suspended in 1 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-yl)-(tetrahydro-pyran-4-yl)-amine



Exanpl e 1 20Cycl opentyl - (5- phenyl et hynyl - pyri m di n-2-y1)-am ne Step 1:

2- Met hyl sul fanyl-5- phenyl et hynyl -pyrimdine ,N...ii.s.,, --.... N WO

2011/ 05120 0RCT/BEPD10/ 066016 -29- gl, 4.1 nmol) were ad@eu/ERR010066U16
tenmperature. Triethylamne (1.36 m, 12.3 mol), triphenyl phosphine (28 ng,
0.12 mmol ) and copper(l)iodide (19 ngy,-3@. 08 mol ) were added and the

m xture was stirred for 3 hours at 65C. The reaction m xture was cool ed and
extracted once with saturated NaHCO3 sgNutN and three tines with ethyl
acetate. The organic |ayers were 5 conRj ned ied with sodi um sul fate,
filtered and evaporated to dryness.#he crude product was purified by flash
chromat ography on silicagel (hef e:ethyl acetate 100:0 -> 50:50). The
desi red conpound was obtained as a light yellow solid (400 ng, 44%, NS
nme = aﬁét§bQUﬁ%bum§%ﬁ9rﬁk:22ﬂﬁ3h@mﬁﬁﬂk&?&yﬁkgmﬁﬁ%ﬂMk@&ﬂM&y®ﬁﬂﬂkﬁﬁhghﬂe 10
2- Met hyl sul f any1- 5- phenyl et hynyl - pyri'm di ne (360 ng, 1.60 mml) was

di ssol veahadoZxapipleok, stipShiream Grmethamesu ey 1 3-pehplctyey beynroidmeaeian /870 ny,

3.50 nng%éygﬁgﬁ%%/gﬂg%gT%g%s%%%ﬁ ortions at 0-5C. The reaction m xture was

stirred rature. Saturated NaHCO3 sol uti on was
added and the m xture was extracted thre imes wth ethyl acetate. The 15
orgahic extracts were dried with sofFamP fate, filtered and evaporat ed.
The crude ; bl ; i i, ihi

(i chl or orat Racy MRty AEb- Py AX1-C AT IONTARD AR 8P8EIne ;400
mg, 97%, M5 mle = 259.2 (MAl). Step 3:

Cycl opentyl - (5- phenyl et hynyl - pyri m di -ZFyEiﬁ%nine 20

2- Met hanesul f onyl- 5- phenyl et hynyl - p i'di O(100 ng, 3.11 nmol),

cycl opentylamne (80 I A 6.22 and Et3N (110 1A 6.22 mmol) were
suspended in 1 mM THF and stirreffor 1 hour at 65C. The reaction m xture
was concentrated in ugQ,.an res{due, was purified fl

chr onat dgr LRy Ty WSR2 ot Py Bk S R b 4ROt e somer,

col umm nedilb ed fixbm@len, tstep Ghiegrh 2n@ctd iyl fewetsapiendRthydy - pyrdn ) (exade desi 1 ed

conpound was obtained as a white solid (85.25 ng, 83%, M5 nme = 264.2
( MTE] ' )ygepg)g gpﬁé)Fe@-222-d1rnethyl-tetrahydro-pyran—4-ylarn1ne.

Example 4
rac-7-Oxa-bicyclo[2.2.1]hept-2-yl-(S5-phenylethynyl-pyrimidin-2-yl)-amine

7

The title compound, MS: m/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-bicyclo[2.2.1]hept-2-yl)amine (can be prepared in accordance with the
literature described in the patent EP 1958666).

Example §
Isomeric mixture of (2,6-dimethoxy-cyclohexyl)-(S-phenylethynyl-pyrimidin-2-yl)-amine

O/
/N\IrN:@
P NC|)
20



(5-Phenyl et hynyl - pyri m di n-2-y1)-(tetrahydro-pyran-4-yl)-amne W

2011/ 051201PCT/ EP2010/ 066016 -30- The title compound, Ms: me = 280.3
(M+1-1") ,woaninsi1enepar ed i n accordance wth the gener alPChgEPR@d/oedo1€xanpl e
1, step 3 from 2-net hanesul f ony1l- 5- phenyl et hynyl - pyri m di ne (exanmple 1,
step 2) and tetrahydro-pyran-4-ylam ne3l5Exanple 3

rac- (2, 2- Di met hyl -t etrahydr o- pyran-4-yl)-(5-phenyl et hynyl -pyrimdin-2-yl)-a
m ne  ThEhiletcb bdpButd) MIOUNG,= MR 4 (MeH =), B%be?pt(ewrédin éc,coﬁﬁﬁcd)@ltlﬂﬂ%@hadl in
accor dance vvlth the 1‘g)ener al net hod mple 1

2- met handhad B bRy %@rnﬁnwﬂlw}lﬁwﬂﬁepl(e@xlﬁ%@ nyrlr&dl@t (epmple dnd

rac- 2,

rac-7- &eg %%%Q%:{'IL ISF%EIQ%[%&PG o @%uﬁ%t}{&ﬂ%{/bﬁoel%eﬁgﬁﬁ%{;y“ m di n-2-yl)-anm ne
The title conmpound, MS: me = 292 1 g‘a Je can be prepared in accordance
wi th the general 15 nethod of exarrpFE Tp s? ep 3 from

2- me3 hanesul f ofiyihs-p4-pheRn dédhy Ayl pyiiidih - PamiexadRlohelyl]-sidRardol and

rac- ( 7- oxa- bi cycl o[ 2. 2. 1] hept - 2- ]I))am ne (can be prepared in accordance
with the literature described in the al EP 1958666). Exanple 5 Isoneric
m xture of N KA, _O

(2, 6-di net hoxy-cycl ohexyl)-(5-p et hynyl - pyrimdi n-2-y1l)-am ne 20 WO
2011/ 051201PCT/ EP2010/ 066016 - 31~~The title conpound, MS: nmle = 338.4 (MtH
"), can be pr epar ed i n accor dance vvlth the gener aI rret hod 1of exarrplle 1,
step 3 anp H , er .-

2) and T tftl%%gﬁlli)bﬁn({nl\%g %% —0§3624 é\/lgﬁmftcg'r?l?)(é/ pr%}fﬁje&) ﬁ?&‘e%rad%é‘eewnh the general
method of example 1, step 3 from 2-methanesulfonyl-5-phenylethynyl-pyrimidine (example 1,

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

Step 2: trans-[4-(5-Phenylethynyl-pyrimidin-2-ylamino)-cyclohexyl]-methanol
To a suspension of LiAIH4 (17 mg, 0.44 mmol) in 10 ml THF was added at 0-5°C within 15 min

a solution of trans-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanecarboxylic acid methyl
15  ester (40 mg, 0.12 mmol) in 5 ml of THF. The reaction mixture was stirred for 30 min at 0-5°C.
Saturated NaHCOj; 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,SO4 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

N N.
Y
xn "y
4 O

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 1,

step 2) and trans-4-aminocyclohexanol hydrochloride.



Exanpl e 6 5trans- [4-(5-Phenyl et hynyl -pyri m di n-2-yl am no) - cycl ohexyl j

- met hanol Step 1:

trans- 4- (WORhampi®uhynyl - pyri m di n- 2- yl am no) - cycl ohexametapbaxibdéocs aci d
met hyl ester The title conpound, M5 mle = 336.4 (MtH '), can be prepared
in accordance with the general nethod-3%2- exanple 1, step 3 from

2- met hanesul f onyl- 5- phenyl et hynyl - pyri m di ne (exanple 1, 10 step 2) and
trans-4-am no-cycl ohexyl carboxyl i c &shmpieg hyl ester hydrochloride. Step 2:
trans- [4-(5 -Pheny] et hynyl -pyri m di n-2-ylam no)-cycl ohexyl] -nethanol To a
suspensi on of Li A1m-"cﬂ_%P%’myl%hmlmmWl@{wZﬂdawn@chﬂhgxm ed at 0-5C
wWithin 15 mn a solution of

t rans- 4- (5- phenyl et hynyl - pyri ni di n- 2- yt"am @ -cycl ohexanecar boxyl i ¢ acid
met hyl 15 ester (40 ng, 0.12 mmol) i "M Sef~oTHF. The reaction nmixture was
stirred for 30 mn at 0-5C. Satu ed NaHCG3 sol ution and brine were added
to the reaction m xture which was”extracted three tines with

di chl or nhj.ne nj . ] i ried
over. NaJBO e antmpE METRTEDLL AL, BNERERohE R i REORA U b B e
and 3 henathatlef paoglect, swpss fpomn i2fmetlalgu it adts-enpkdtyagkpyinyidare @idmgadel
(heptane: ethyl acetate 2:1). T 0 desired conpound was obtained as a

i ght yéﬁpl%\ﬁl@81574daf(1§190¥%0,1he§11@}6q%Yﬁff?.cﬂlﬁflée-: 308.5 (MtH '). Exanple 7
trans- 4- (5- Phenyl et hynyl - pyri m di n- 2-yl am no) - cycl ohexanol 25 The title
compound, MS: mle = 294.3 (MrH '), EXAmple Hrepared in accordance with the

general nethod ex L kT vrimidindvDarmi

2- met hanesul f otnr%? E%(gﬂgeeh@’f%pﬁc%ﬁyﬁﬁip?rllréh?llreltehyfl g(g?zrrﬁfnédlf ,2 gpeaﬁn l?f and

t rans- 4- am nocycl ohexanol hydrochl ori dg. \ 2011/ 051201PCT/ EP2010/ 066016
-32- Exanple 8 cis-4-(5-Phenyl et hynyl /\pfﬁr\ié?gi,n- 2-yl am no) - cycl ohexanol

The title conpound, M5: me = 294 2# 1-1™) ,° can be prepared in accordance
with the general 5 nmethod of ex le 1, step 3 from

2- met hanesul f ony1- 5- phenyl et hynyl - pyri m di ne (exanple 1, step 2) and

Cci st04- amicniviecohpbeanxdno: igds 30ghd AviirEE), 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 trans-4-methoxycyclohexanamine hydrochloride.

Example 10

Cis and trans mixture of 2-(S-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol

(0]
Q/QTN@
N
=3
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

N N
@/@ 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-5-phenylethynyl-pyrimidine (example 1,

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



Exampl e 9
t rans- (4- Met hoxy- cycl ohexyl ) - (5- phenyl et hynyl - pyri m di n-2-y1) - am ne 10
The titl ewoanposmy MS: me = 308.5 (M+l-1'), can be prepamedolivioc@eeor dance
with the general nethod of exanple 1, step 3 from
2- net hanesul f ony1- 5- phenyl et hynyl - pyri-83di ne (exanple 1, step 2) and
t rans- 4- net hoxycycl ohexanam ne hydrochl ori de. Exanple 10 G s and trans
m xture of 2-(5-phenyl ethynyl -pyri m di n-2-yl am no) - cycl ohexanol 15 The
title conpound, MS: me = 294.3 (Mtl-1"), can be prepared in accordance
with the general nethod of exanpl e Exampled23 from
2- met hanesg. a0 - i di L ex a cis
and trans. Gy Gans BYSRK: G DYRENRVIEN L BGEATRY Rtpo ShErch it
m xture of 3-(5-phenyl ethynyl -pyrim di n-2-ylam no)-cycl opentanol The title
conpound, Ms: nfe = 280.3 (M+l-1'), ca Nﬁewﬁbepared in accordance with the
general nethod of exanple 1, step 3 fr
2- met hanesul f ony1l- 5- phenyl et hynyl rimdine (exanple 1, step 2) and a cis
and trans m xture of 3-am nocycl ntanol. WO 2011/ 051201PCT/ EP2010/ 066016
-33-_Exanple 12 C s, and trans m xt ure of i i
2- (5 pﬁé]ﬁ91t]§tcﬁ9ﬁ91mdp%$3rﬁl)éi:nzgé):§/(Mﬁﬂnbf@%%l’rﬁbgﬁ@ ihanicordgnegwith they general
compou : = I [ i C i he
gener al AR Rl PE SRS (A TR AR R SRR ClB FEERARTRT A b
2- met harwpslilahd ayk-dhd phen yliatiteyafyZl-ampyocynlahentanfexanpl e 1, step 2) and a cis
and trans m xture of 2-am nocycl opentanol .

Example 13

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

N
@/UD
3
10

Step 1: 5-Phenylethynvyl-pyridin-2-ylamine

N. _N

"]

™
=

Bis-(triphenylphosphine)-palladium(II)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. EtsN (3.8 ml, 27.3 mmol), triphenylphosphine (72 mg, 0.27
mmol) and copper(I)iodide (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 NaHCO3
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 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 50°C and < 20mbar. The desired compound

was obtained as a light yellow solid (1.1 g, 63%), MS: m/e = 195.3 (M+H").

Step 2: Cyclopentyl-(5-phenylethynyl-pyridin-2-yl)-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)



Exanpl e 13 Cycl opentyl - (5-phenyl et hynyl - pyri di n-2-y1) -am ne 10 Step 1:

5- Phenyl et hynyl - pyri di n- 2-yl am ne

Bi s- (tri phergipso®phi ne) - pal | adi un(11)di chloride (320 nmpCTEPAGOOBDING was

di ssolved in 50 mM THF and 2-am no-5-iodopyrdine (2.0 g, 9.1 mmol) and
phenyl acetylene (2.0 m, 18.2 mmol) 1534wre added at room tenperature. Et3N
(3.8 M, 27.3 mml), triphenyl phosphine (72 ng, 0.27 mml) and

copper (ahd s@dedifor U8 hot®,at 0L MFOH )wadelic adpedtedndd tieresidud Wasaoldisics td pred
for 2 hours at 65C. The reaction mxture was cool ed and extracted once with

sat ur atletiting Hbd8” s BCkt Thercuiing WhisesuspeRsIONW S SLIBICAYOT abatratThe migBIgFgani ¢

| ayers | (o] i K ted to
dr yneas TiReF B qRRRra R, M oo ThE U B0 LB R 4B I PRER.

sti rr ecd@ion d5concndin®$] @nidhé nlittereadas éﬁmacuedy\stcalwathwbclﬂommldade Whdorgarseral |
vol u of dichlo ne.and dried for our at OC a d < _.20nbar

desi e&x%%ﬁ’ﬁ??o‘{ @3&%@5&%&1@% ieff‘éirﬁn]dféfﬁw%%eé hegerpiqe proguct mapuﬂﬁef m e
= 195. %F,(ﬂ\ﬂeﬁ Lhrorbafy ﬁahy%ﬁvshmgat(néptéé /Fé@l%ﬂ&ﬁbﬁﬁtQM'OWO‘ BY0L S Hadiemd)TiRM ne 25
5- Phenyl et hynyl - pyridin | am ne (100 ng, 5 mmol), cyclopentanone (77
nmy, 0. $RFiradmoim)poand was pbt@mled pea bghfawélowaﬂshdﬁo mgQQS?%)nMS )miget 2633 SdoHved i n
5.5 mM MOH AcCH (10:1 v/v) WD 2011/ 051201PCT/ EP2010/ 066016 -34- and
stirred for 48 hours at 40C. MeOH was then evaporated and the residue was
acidified to pH1 with 6 ml 10% HCL. The resulting white suspensi on was
stirred for 2 hours. The mixture waéX¥mpleddted with dichl oronet hane and
bring. The pH of (Shﬁhﬂgﬂ@ L AY-Rfin e HYRY 8- b Orahs- ktion of conc.
NaOH and the m xture egﬁy a{@*eén?s\nﬁ%:ggw t% Ig)i%ﬁ‘aoroﬁgt hane. The organic
5 extracts were dried with sodium sulfate Nf tered and evaporated. The
crude product was purified by flash ch o togriaphy on silicagel (heptane /
ethyl acetate 100:0 -> 50:50 gradje .~ The desired corrpound was obt ai ned
as a light yellow solid (70 ny, , M5 nle = 263.3 (MtH '). Exanple 14
10( 5- Phenyl et hynyl - pyri di n- 2-y1) et rahydr o- pyran-4-y1)-am ne

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
Cyclohexyl-(5-phenylethynyl-pyrimidin-2-yl)-amine

N. N
SHe
N

z

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-methanesulfonyl-5-phenylethynyl-pyrimidine

20 (example 1, step 2) and cyclohexanamine.

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

N. N
/\Ir\d
N o

Step 1: 4-Hydroxy-3.3-dimethyl-cyclohexanone

Y 4




N..,...,.. O The title conpound, M5: mle = 279.3 (MtH '), can be prepared
in accordance with the general nethod of exanple 13, step 2 from

5- phenyl evbyoyllosmoni di n- 2-yl am ne (exanple 13, step 1) &QWEP2010/066016

t et rahydr o- 4H pyr an-4-one. 15Exanple 15

Cycl ohexyl - (5- phenyl et hynyl - pyri m di n-25y1)-anm ne N N 10 The title
conpound, white solid, M5 me = 278.2 (MtH '), can be prepared in
accordance with the general nethod of exanple 1, step 3 from
2-nethaﬁE:jffonyl-S-phenylethynyl-pyrinidine 20 (exanple 1, step 2) and
cycl ohexanarfi ne. Exanple 16

2,2-Di -4-(h- - m di D 2- yl-am . o n Step 1:
4 ydr oy HEsSaPoLR e MR aRuEhil (St al) DR B LR BB B sore 35
The ti tWelicamnChendstea?0be orefdaived/ according to exanple 7 in the literature
Journal of Medicinal Chemstry, 2006, Vol. 49, No. 11. 5 Step 2:
4- Benzyl am no- 2, 2-di net hyl - cycl ohexanol ct (0.43 g, 3.0 nmol)
4- Hydr exys 3, BpdiATRLNb oyeh pheranopsnsexgir! e 16, step 1) was dissolved in
di chl oromethane (15 m) and tHe mxture was cooled to 0-5C. Sodi um
triaCﬁ#gEKE?rohydride (640 my, 3.0 mmol, 1.0 equiv.), benzylam ne (4001[11,
3.63 A uiv.) and acetic acid 10 (173 1A, 3.0 mol, 1.0 equiv.)
wer e added at o The mxture was stirred for 3 hours at 0-5C. The reaction
m xture was treated with sat. NaHCO3 sol ution and extracted twice with a
smal | (OMBEe3 0fmGbl @IRydrdke 3 B diartic/ldyalodiesanvac éxtimpltels, diep €¢ tlay dissols¢d inca
gel colu and the crude materjal was purified by fl ash. chronatography on
silica d@fﬁore%&am ﬁlétfﬁg ABE FRfi REWF SYRs CAARE t%f?‘éo‘g e$ﬂ<f,1ure ?fi%thgg%.g@g)@ The
desire | asta ot i 2 g 0 I : , 60%
do4t fﬁgb%.o nitfo .%%aw.ﬁ%ﬁgra%uﬁe %0“‘2%1%3 ﬁMNﬁéh fggga@% g&é‘%@e(t%ﬂ%ﬁfﬁ?

yi el d) was [

ained as a col or SS Sse )
10 (173 pl, 3.0 mmol, 1.0 equiv.) were added at 0°C. The mixture was stirred for 3 hours at 0-5°C.

The reaction mixture was treated with sat. NaHCOs 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, methanol/dichloromethane

gradient, 0:100 to 10:90). The desired diast. rac 4-benzylamino-2,2-dimethyl-cyclohexanol (420
15 mg, 60% yield) was obtained as a colorless semi solid, MS: m/e = 234.2 (M+H").

Step 3: 4-Amino-2.2-dimethyl-cyclohexanol

jos

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.

Step 4: 2.2-Dimethyl-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol

@XYNKT
// N o

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 (example 16, step 3).




Step 3: 4-Am no-2, 2-di met hyl - cycl ohexanol The title conmpound, a colorless
oil, M5 me = 144.1 (MtH+), can be prepared from4- 20

benzyl amwo-281125aomet hyl - cycl ohexanol (exanpl e 16, stepP2)/Hrgolapesoagenati on
16 hours at roomtenperature using Pd/C (10% in ethylacetate. Step 4:

2, 2- Di net hy1- 4- (5- phenyl et hynyl - pyri m-36n- 2- yl am no) - cycl ohexanol 25 The
title conpound, yellow solid, Ms: me = 322.2 (MtH), can be prepared in
accordance with the general nmethod of exanple 1, step 3 from

2- met hanesul f ony1- 5- phenyl et hynyl - pyri m di ne (exanple 1, step 2) and diast.
rac 4-am no- 2, 2-di net hyl - cycl ohexanb¥angplrdipl e 16, step 3). WO

2011/ 051201PCT/ EP2010/ 066016 - 36- Exanpl e 17 (1S,4S o

1R, 4R) - 2,(2S8p %ﬂﬂyﬁ{)%%@lmélWﬂe( eélymyﬂripdrlmlény%dﬁm@p)@wmaﬂbl

or The title conpound, whije solid, Ms: mle = 322.2 (MtH+), can be
prepared by separa
di net hyl- 4- ( 5- phenyl
using a chi ol uim (chi ral pak AD wi thhept ane: i sop
sol vent). pl e 18
trans- 4- ( 3- Fl'uor o- 5- phenyl et hynyl - pyri di n- 2-yl am no) -

Chiral

,2- 5 di ast. rac
kgﬂh -pyrlnldln 2-yl am no) - cycl ohexa iT/ ‘!’-Ie 16)
ol 80 20 a8

ycl ohexanol 10

The title compound, white solid, MS: m/e = 322.2 (M+H"), can be prepared by separation of 2,2-
5 diast. rac dimethyl-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol (example 16) using a

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

Example 18
trans-4-(3-Fluoro-5-phenylethynyl-pyridin-2-ylamino)-cyclohexanol

@/EIQ

Step 1: trans-4-(3-Fluoro-5-iodo-pyridin-2-ylamino)-cyclohexanol
NN,
L
1N 0

2,3-Difluoro-5-iodopyridine (300 mg, 1.24 mmol) was dissolved in dioxane (3 ml) and trans-4-

aminocyclohexanol hydrochloride (227 mg, 1.49 mmol, 1.2 equiv.) and Cs,COs (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. NaHCOj 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% yicld) was obtained as a white solid, MS: m/e = 337.1
(M+H").

Step 2: trans-4-(3-Fluoro-5-phenylethynyl-pyridin-2-ylamino)-cyclohexanol




Step 1: trans-4-(3-Fluoro-5-iodo-pyridin-2-ylamno)-cycl ohexanol IF
2,3-Difl uoro-5-iodopyridine (300 ng, 1.24 mmol) was di ssolved in dioxane (3
m ) and twanstisizam nocycl ohexanol hydrochl oride (227 mpCTEPA@OHOB®IG 1. 2
equiv.) and Cs2C03 (1.01 g, 3.11 15 nmmol, 2.5 equiv.) were added at room
tenperature. The m xture was stirred f-07- 3 hours at 100C. The reaction

m xt ure was evaporat ed and treated with sat. NaHCO3 sol ution and extracted
twice with a 1R ume of CH2Cl2. The organic | ayers were | oaded
directly to si G;L colum and the crude material was purified by flash
chr omat ogy aphy onF5| i Ca gel (20gr, ethyl acetate/heptane gradient, 0:100
to O: 10 The desired trans-4-(3-fluoro-5-iodopyridin-2- 20

yl am no) cycl ohexanol (65 ng, 16%yield) was obtained as a white solid, Ms:
me = 33¢ tllle(cwﬁfﬁoﬁnd SEER Zolid, MS: m/e = 311.2 (M+H) can be prepared in accordance with
trans- 4- ( 3- Fl uor o- 5- phenyl et hynyl - pyri di n- 2- yl am no) - cycl ohexanol WO
2011/ OSHQMP@FHEQMI(%@&SDEG s87-1 froPhgrany-t(&fluormpdintdpyyiéintlow sol i d, MS:

me = d d th th | method of
xanp! dine ko B FPu TS APSERGRIRY ain oo 0T 0 °

yl arg no) cycl ohexanol (exanple 18, step 1) and phenyl acetylene. 5 Exanple 19
trans- (4- Met hyl - cycl ohexyl ) - (5-phe él‘et hynyl - pyri m di n-2-y1) - am ne The
title compound, white solid, M mlxampgd92 (MAl), can be prepared in

accordance wt

2- met hanesul foﬁy%%S(t h‘ﬁ'eﬁﬁn%?ﬁ?ﬁg&‘)hﬁﬂ“ ?@{ l aﬁ’iqﬁﬁ'ﬁa ﬁ* Pr% and

4- met hyl - cycl ohexyl am ne. Exanpl e 20

(5-Phenyl et hynyl - pyri m di n-2-y1)-(tet aFWdyran-4-yI nmet hyl ) -am ne 15
4 "y

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
(example 1, step 2) and 4-methyl-cyclohexylamine.

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

/NYN\/(\)O

N
3
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-yl)methanamine.
20 Example 21

(3-Methyl-oxetan-3-ylmethyl)-(S-phenylethynyl-pyrimidin-2-yl)-amine

/N\IrN\/F/O

=N
#Z



The title conpound, white solid, M5 me = 294.2 (MAl), can be prepared in
accordance with the general nethod of exanple 1, step 3 from

2- met hanew0l2bamg120%- phenyl et hynyl - pyri m di ne (exanpl e 1PCIIEPRO1R)6ENE
(tetrahydro-2H pyran-4-yl)met hanam ne. 20Exanple 21

(3- Met hyl - oxet an- 3-yl net hyl ) - (5- phenyl-88-hynyl - pyri m di n-2-yl)-anmne WO
2011/ 051201PCT/ EP2010/ 066016 -38- The title conpound, white solid, M5 me
= 280. IheMtt-cdmpouRwhie splid VS efl/d -n28E 2 ONEENY, & atvbt Prephied g€ Beoadanseivitad of

exanple 1, step 3 from 2- nethanesulfonyl 5- phenyletéﬁgyl pyrlnldlne
( exanpltie genegy é}?t@ﬂ o saapBlene s BdkaR Aringbaneswhtnyhadivendcthyedmpinading

rac- 4- cohexanol The title conpound,
yeIIom/s5$?HQYﬁ%%n%?%h£§¥%%mgg%%ﬂg3¥) §§%¥ € prepared in accordance with
t he general nmethod of exanple 1, step 3 from

2- met hanesul f ony1- 5- phenylethynylcdﬁrlnldgge 10 (exanple 1, step 2) and
cycl-ohexane-1, 4-di ol by using Cs2 xampk2Ze and di oxane as sol vent for 16
hours at 100C. Exanpy- fsaPhen ylethynyl- yrlmldln 2-yloxy)-cyclohexanol _
trans- 4- (5- Phenyl et hynyl - pyri'm di n- 2py | oxy) -cyclohexanol 15 The title
conpound, yellow solid, Ms: me = 295. L b , can be prepared by
separation of rac-4-(5-phenyl ethynyl - @ 2 yl oxy) - cycl ohexanol
(exanpl e 22) using a chiral colu alpa AD wi t h heptane: i sopropanol
82: 18 as solvent). 20Exanple 24
2- ( 3- Met hyl - oxet an- 3- yl net hoxy)

- phenyl et hynyl - pyri m di ne
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-5-phenylethynyl-pyrimidine

10 (example 1, step 2) and cyclohexane-1,4-diol by using Cs,COs as base and dioxane as solvent for

16 hours at 100°C.

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

N._O
0
¥ "y
Z o}

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 Example 24

2-(3-Methyl-oxetan-3-ylmethoxy)-5-phenylethynyl-pyrimidine

o S

=N
#Z

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



WO 2011/ 051201PCT/ EP2010/ 066016 -39- (exanple 1, step 2) and

(3- et hyl - oxet an- 3-y1) - net hanol by using Cs2CO3 as base and di oxane as

sol vent fwo208/15mems at 100C. Exanple 25 PCT/EP2010/066016
trans- 3- (5- Phenyl et hynyl - pyri m di n- 2-yl oxynet hyl ) -cycl obutanol o 5 The
title conpound, yellow solid, M5 me-39281.1 (M+1-1'), can be prepared in
accordance with the general nethod of exanple 1, step 3 from

2- net hanesipld Onydr H-4pb €hyhetliynyorylan{Byyl)-methane] §exampCeCD; Sthage @M dehne

3- (hydr oxynetgyliﬁ(j%/cl obut anol by using Cs2CO3 as base and di oxane as

sol vent3s pefrentdonubaurget HIOC and by separation of the received

i somers-m xture using a chiral 10 C%Mg@f(zguxz Cellulose with

hept ane: i sopropanol 85:15 as sol vent). anple 26 trans-

[ 3- (5- Phenyl et hytrghs-py(8iPhedyletidnyl-pyyinidine2-ghuy pefhy)jvetdieinahnoll5 The title
compound, yellow solid, M5s: me = 281.1 (M+l-1'), can be prepared in
accordance with the general nethod of exanpl » step 3 from

2- met hanesul f ony1- 5- phenyl et hynyl - pyr M. dene~(exanpl e 1, step 2) and

3- (hydr oxynet hyl ) cycl obut anol by using 2C8 as base and di oxane as
solvent for 16 hours at 100C andlhyZseparation of the received

i sonmers-m xture using a chiral um (Lux2 Cellul ose with

heptane: i sopropanol 85:15 as solVvent). 20 Exanple 27 rac-4-(3-Fluo

r 0- 5- pheRykRBMPYLnd YEIS Bolt, WM k-c¥El. PPexANPleaPbe 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,COs as base and dioxane 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)-cyclobutyl]-methanol

N 0.
7
g
YO

A

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,COs 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-phenylethynyl-pyridin-2-yloxy)-cyclohexanol



WO 2011/ 051201PCT/ EP2010/ 066016 -40- The title conpound, yellow oil, NS
me = 312.1 (M+t1l-1'), can be prepared in accordance with the general nethod
of exanplwol8ifoseaon 2, 3- di f | uor o- 5-i odopyri di ne, cycl oheram&EP)do6ioné and
phenyl acetyl ene. Exanpl e 28 52-Cycl ohexyl oxy-5-phenyl et hynyl - pyri di ne

The title conpound, brown oil, MS: med46 278.1 (M+1-1'), can be prepared in
accordance with the general nethod of exanple 18, step 2 from

2- ( cyclTrdexi|coxypult, iy@ﬁﬁpbﬂj IdIiSnﬁl/@ﬁGthG{l‘lW}a() edayil e peepatddfix a0 réant® with

3- Fl uor o- 2- ( 3- net hyl - oxet an- 3- hoxy) - 5- phenyl et hyny| - pyri di ne, The
title dohgasHdmehod owxempied? 2:%1“@%@9%10310@)04@% qvcloé%zﬁmﬁé beiepaidkd in
accordgjirﬂg@ eg};] odcne general net hod of exanple 18 from

2, 3-di ro-5-1 odopyrl di ne, (3-nethyl oxetan-3- 15 yl)methanol and

phenyl acetyl ene. Exanple 30 Example 28

4- (5- Phenyl et hynyl - pyri dj n- 2- yl net hyl) - nor phol i Step 1:

(5- Phenyl et hynyl - pyri di ni_-gly(]‘lf%_egég aﬁdﬂheﬂﬁlethﬂ’%pﬂ"&“@ conpound, |ight
brown solid, Ms: me = 210.2 (Mt1-1"), can, be prepared in accordance with
t he general nethod of exanple 1, step | 0@5- br omopyri di n- 2-yl ) net hanol

and phenyl acetyl ene. P

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-Fluoro-2-(3-methyl-oxetan-3-ylmethoxy)-5-phenylethynyl-pyridine

o}
N o}
z

¥
& 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-5-iodopyridine, (3-methyloxetan-3-
15  yDmethanol and phenylacetylene.
Example 30
4-(5-Phenylethynyl-pyridin-2-ylmethyl)-morpholin-3-one

o}
N

_N
x | K/O

Z

Step 1: (5-Phenylethynyl-pyridin-2-yl)-methanol

/N O

[J™»
Y 4

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 1 from (5-bromopyridin-2-yl)methanol and
phenylacetylene.



WD 2011/ 051201PCT/ EP2010/ 066016 -41- Step 2:

4- (5- Phenyl et hynyl - pyri di n- 2-yl nmet hyl ) - nor phol i n-3-one (0.20 g, 0.96 muol)
(5- PhenylwOlynydsieyri di n- 2-y1) - net hanol (exanpl e 31, st epTEP2ew6@iI6sol ved
in dichloronethane (5 m) and nethanesul fonyl chloride (75 I A, 0.96 mmol,
1.0 equiv.) and 5 triethylanm ne (270 I-A]- 1.91 mmol, 2 equiv.) were added at
0-5C. The m xture was stirred for 1 hour at roomtenperature. The reaction
m xture was evaporated, dissolved in 2 M DWW and added to a suspension of
nor phol i n-3-one (97 ny, O. 96d_m51)| , 1. 0 equi v..) pr eviously treated with

sodi umJgZ:iHe-Risnyictingyl-py QRS in 2 mMl DWF. The

m xtur r re
wns tr Qleaa OPP R (2 Rﬁ%&%%@lﬁﬁéﬁl&ﬁ%f)%‘%ﬁiﬁi Hatimph"0, SERT) MR el
The or gadicblolr@ayethsnongrrl) end madtaackulohil ohddrede, (78 i, @b toveo |, dadblequnv. s evd at e and
eva rated to.dr The cruyde terial fied by flash

chr t%@tg dﬁ'?@ Al 1@@105 L%gl W?Wﬁd%@@t@@ dsrRErgrastErd fopl 100
to 0:1G@), at-lfb&nql@rﬁbér%re The reactlon rmxture was evaporated, dissolved in 2 ml DMF a

nd
4- (5- phenyl et hynyl - pyri di n- 2-yl nmet hyl ) - mor phol i n-3-one (150 ny, 54% yi el d)
was obtadilerkid aa$151aensioglwtfﬂmrplwiln§abn¢j(97lv&, Oh9temmoR 930 equitvh prevjoustySraakeanpl e 31

cormoutti sy iR B0 ok LR d PR Oh i ST e APt s
accor danged Wrt3hot®s 4t h@orﬁ%}ﬁlﬁéﬁtu’f@ trhe i’ea@ﬁor@fi@&@ﬂe&za%]treaﬁéd%ﬂ?saft NO4RICO;

(5-phenyl et hynyl - pyri di n-2-y E met hanol (exanple 31, step 1) and
oxalbl isgluhon aphextracictpics vgljgh tOAc. The organic layers were extracted with water, dried

L PSSO DU TBLLY R o 0E el g L

WI t h t kbrogenegraphynat dikich gkﬁ (Z{)gamnhﬁ aBétateﬂiepﬁnQ gfal@it, 0: 100 to 0:100). The desired
(5- phenyl et hynyl di n-2 )-rret hanol (exarrpl e 31, step 1) and
pi per i driR-PheBristhynyip dmoihy bemotpbolin-grang 6 b4 %" wickhipyas obtpeined as a

light brown solid, MS: m/e = 293.1 (M+H").

15
Example 31
3-(5-Phenylethynyl-pyridin-2-ylmethyl)-oxazolidin-2-one
sk

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

@]
W
A
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.



4, 4-Di met hyl- 1- (5- phenyl et hynyl - pyri di n-2-yl met hyl ) -pyrrolidin-2-one 5 The
title conpound, light browm oil, M5 me = 305.2 (M+l-1"), can be prepared
i n accor dsioceivisiieit he general nethod of exanple 31, st @pTAEPRI0MH6016
(5-phenyl et hynyl - pyri di n- 2-y1) - met hanol (exanple 31, step 1) and

4, 4-di met hyl - pyrrolidin-2-one. Exanpl e434

103- (5- Phenyl et hynyl - pyridi n-2-yl nethyl)- [1, 3] oxazinan-2-one O NAO

The title conpound, light brown solid, Ms: nfe = 293.1 (M+1l-1"), can be
prepared in accordance with the general nethod of exanple 31, step 2 from
(5- phenyl et hyny! - pyri di n 2-y1) - met Ha¥PeRanpl e 31, step 1) and

1, 3- oxazi nan- 2,

1- Met hy1- 3-(5- p’hgﬁi}r lyny iﬁé;lﬁ%h%n}él pfrldl?ﬁﬂ?etlrwlzjgg)rlolh n-2- MEne The
title conpound, light brown solid, Ms: me =x93.1 (M1-1 ), can be
prepared in accordance 20 with the geneng

oK., t hod of exanple 31, step 2
iN0 exanple 31, step 1) and

from (5- phenyl et hynyl - pyri di n-2-y1) - neth
1- net hyl -i mi dazol i di n-2-one. Exappl e£36
5, 5-Di net hyl- 1- ( 5- phenyl et hynyl - i di n-2-yl methyl)-pyrrolidin-2-one WO
2011/ 051201PCT/ EP2010/ 066016 -43= The title conmpound, |ight yellow oil,

VB! b ral

netﬁgéqb t@@%ﬁ%PSNgﬁhﬁg%%8%§Q¥¥gﬁfﬁg? eni%@dﬁﬁ§@ pyﬁ?&&%‘g 2%§¥%§?%ano|

((exanplvetidthe gsiiceql rgthadof Saptt e tstey | 2- foym ( HlphehiyhetByroi@yridin-2-yl)-methanol
(example 31, step 1) and 4,4-dimethyl-pyrrolidin-2-one.

Example 34
10 3-(5-Phenylethynyl-pyridin-2-ylmethyl)-[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)-methanol
(example 31, step 1) and 1,3-oxazinan-2-one.
15
Example 35
1-Methyl-3-(S-phenylethynyl-pyridin-2-ylmethyl)-imidazolidin-2-one

(0]
Mo~ A
. | (.

F

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-ylmethyl)-pyrrolidin-2-one



Exanpl e 37

1- Phenyl- 3- (5- phenyl et hynyl - pyri di n- 2-yl net hyl ) -i m dazol i di n- 2- one
titl e comwound/oshioght yellow solid, Ms: me = 354.3 ( M+PCI/EP2010A660DE
prepared in accordance 10 with the general nethod of exanple 31, step 2
from (5- phenyl et hynyl - pyri di n-2-y1) - ne#hranol (exanple 31, step 1) and
1- phenyl -i m dazol i di n- 2- one. Exanpl e 38

5, 5-Di net hy1- 1- ( 5- phenyl et hynyl - pyri di n- 2-yl net hyl ) - pi peri di n-2-one 15

*

prepared in accordance with the gener
(5- phenyl et hynyl - pyri di n-2-y1) -
5, 5-di et hyl - pi peri di n-2-one. 2

The title conpound, yellow oil, M 19.2 (Mr1l-1'), can be

Fol (exanple 31, step 1) and
npl e 39

rac- 3- Met hyl - 1- (5- phenyl et hynyl - pyri di n-2-yl net hyl ) - pyrrolidin-2-one 0
2011/ ommmemﬁﬁmwgﬁﬁmlw oi4 MS The =t 3G3. E(M&Hﬁp eadbe pieghred yreddcomlaned |

giee;aﬁﬁ%b%géeneéi‘lé’ﬁgtbo‘f 313 ?epﬁgar e%@m% PB ﬁ}%ﬂnvi! ; hﬂfngﬁvﬁeneﬁa@égﬁgfg

st ?Bcagr)pl@@g skBCr) %n&r%:[Sh&ﬂne% Ea%bﬁldhﬁ”z?o&ne 5Exarrp| e 40
5
Example 37
1-Phenyl-3-(5-phenylethynyl-pyridin-2-ylmethyl)-imidazolidin-2-one

(0]
/\N | “éN@

Z

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
5,5-Dimethyl-1-(5-phenylethynyl-pyridin-2-ylmethyl)-piperidin-2-one

@]
N
4
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

@]
M-
™

4

The

Nk

of exanple 31, step 2 from

WO
VE:



1- Met hyl - 3- (5- phenyl et hynyl - pyri di n- 2-yl net hyl ) -t et rahydr o- pyri m di n- 2- one
0 N AN The title conmpound, light yellowoil, M5 me = 306.2 (Mtl1-1"),
can be prepapadsizviaccordance with the general nethod ofCesxapbacdie step 2
from (5- phenyl et hynyl - pyri di n-2-y1) - net hanol 10 (exanple 31, step 1) and

1- met hyl -t et rahydr o- pyri m di n-2-one. E#énple 41

rac- 3-[ 1- (5- Phenyl et hynyl - pyri di n-2-y1)-ethyl]-oxazolidin-2-one 0 N 15
Step 1 Thl’ea,ﬁ}eiboﬁﬁoiﬁlftﬁ mrghteyelmyswydﬁ FM’$ ird/ieﬁ: ElleMeHhﬁla@d be prepﬂi’@& it ddcbflance
conpound, brown solid '

accor daﬁwhwgﬁwrﬁlﬁéetg@%f eaqamm %dte@ﬂ fé@éaﬁ%wéergdethg{]ywmdwgbﬂ) Shethihol
1- tyl 20 St 2.
oo 3 (R B e o BB e 17 Yol i din- 2-one 0 N

5 Example 40
1-Methyl-3-(S-phenylethynyl-pyridin-2-ylmethyl)-tetrahydro-pyrimidin-2-one

(0]
/N NJJ\N/
< U

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-yl)-ethyl]-oxazolidin-2-one

o]
/N N/[LO
x l L

#Z

15  Step 1: rac-1-(5-Phenylethynyl-pyridin-2-yD)-ethanol

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-yl)ethanol and
phenylacetylene.

20
Step 2: rac-3-[1-(5-Phenylethynyl-pyridin-2-yl)-ethyl]-oxazolidin-2-one




WO 2011/ 051201PCT/ EP2010/ 066016 -45- The title conmpound, white solid, M5
me = 293.1 (MtH '), can be prepared in accordance with the general nethod
of exanplwo2tiv/sim®p 2 fromrac-1- (5-phenyl et hynyl - pyri dipaT&Pgdipoedonanol
(exampl e 42, step 1) and oxazoli di n-2-one. 5Exanple 42

3- (5- Phenyl et hynyl - pyri m di n- 2- yl net hy#}~ oxazol i di n- 2- one The title
conpound, white solid, M5 me = 280.2 (MtH '), can be prepared in

accor dameeitlicompbtigd, geiersalid, s head 029k X anpiE), 33n bs peParkd amacdt@Pcewithom
(5-bronp-pyrimdin-2-yl)-nmethanol 10 (Synlett (2008), (4), 543-546),

pheny| dkegspeehactind o esdmpicdil nstop dAwm realn-phepglethynyl-pyridin-2-yl)-cthanol

Met hyl - { 5- et h - i-m.db p=2-yl)-(tetrahydro-pyran-4-yl)-amne | 15
(12 ng(é%ﬁ%% ls?e% W% oRWolillinH -Bnd

(5-Phenyl et hynyl - pyri m di n-2-y1) - (tetrahydro-pyran-4-yl)-am ne (exanple 2)
was dissolved in DM (0.2 ml) and sqdium h)édride (60%9 (2 ng, 52iunol, 1.2
equiv.) was added at room tenper at ur¥m &#2nixture was stirred for 30 min.
at room tenper at Urﬁ(ﬁ@ﬂeﬁﬁ@@qﬁ%ﬁﬁﬂ@mﬁ(ﬁnlﬂ 1me‘§1¥y1%9£quihi122%lé' v.) was added.
The m xture was stirred for our at 40C. The reaction mxture was treated
with sat. NaHCO3 solution and extracted twwceowth a small 20 vol une of
CH2Cl12. The organic |ayers were | oaded /di\rr/egxﬂl to silica gel colum and
the crude nmaterial was purified by fl l,\phr\.QV%t ography on silica gel

(20gr, EtO0Ac/ heptane gradient, 0,10 0 60:40). The desired

met hyl - (5- phenyl et hynyl - pyri m di -yl)-(tetrahydro-pyran-4-yl)- amne (7.4
ng, 59% vyield) was obtained as a Colorless oil, M5 me = 294.2 (MtH ').
Exanpl erd4i R 23mpanfe St b iy IS - ) 4 88312 Sv TR LAY b 7 %}S%Q'iﬁ g{%d&?d%h@@@fithm
2011/ 051201PCT/ EP2010/ 066016 -46- The title Conpound, colorless oil, M
m e = 2B3géhefdlmtiivd)qf esampled 1pstepdraed siep 2o f Bharwom -pyririditke-yyemethaholnet hod

o BT Se 5y PR S U B LA Z (Lt rahyclo pyran--

Example 43

Methyl-(5-phenylethynyl-pyrimidin-2-yl)-(tetrahydro-pyran-4-yl)-amine
NN
Y0
~N )
A

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

20 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, EtOAc/heptane gradient,
0:100 to 60:40). The desired methyl-(5-phenylethynyl-pyrimidin-2-yl)-(tetrahydro-pyran-4-yl)-
amine (7.4 mg, 59% yield) was obtained as a colorless oil, MS: m/e = 294.2 (M+H").

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



-47- Cainms 5 1. Phenylethynyl derivatives of fornmula I |  wherein Ris
hydr ogen, hal ogen, |ower al kyl or |ower al kyl substituted by hal ogen; R2is
hydr ogen,wbawawosadokyl , =0, | ower al koxy, phenyl, hydr oxPCOEPR@WS560a6 Ky |
substituted 10by hydroxy; Xis N, CF or CH Lis -NR3-, -NHC(R3)2-, -0-,
-0C(R3)2-, -CR4R4' -; R3is hydrogen or -#ower al kyl; R4/ R4' are independently
fromeach ot her hydrogen or |ower alkyl; 15 cycis cycl oal kyl or

het er ocycl oal kyl , or is a non-aromatic bicycle selected from 7-oxa-

bi cycl o[ 2. 2. 1] hept - 1-y1 or bicycl o[ 2. 2% N -yl;, nis 1, 2 or 3; or a
pharmaceutical |y acceptable acid addj Q aracemc mxture, or its
correspondi ng enanti onmer and/ or #al isomer and/or stereoisoner thereof.
20

The title compound, colorless oil, MS: m/e = 293.2 (M+H"), 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).



2. Conpounds of forrmula I A according to claim1l wherein R is hydrogen,

hal ogen, | ower al kyl or |ower alkyl substituted by hal ogen; WO

2011/ 051 290RCT/BEP2D10/ 066016 -48- R2i s hydrogen, | ower &ChyEP0180660©Wer

al koxy, phenyl, hydroxy or |ower al kyl substituted by hydroxy; Xis N, CF or
CH, R3is hydrogen or |ower alkyl; 5 eyéis cycloal kyl or heterocycl oal kyl,
or is a non-aromatic bicycle selected from7-oxa- bicyclo [2 .2 .1]
hept-1-y1l or bicyclo [2 .2 .1] hept-l-y1l; nis 1, 2 or 3; or a
pharmaceutically acceptable acid addition salt, a racemc mxture, or its
correspondi ng enanti oner and/ or opti qahimsoner and/ or stereoi soner thereof.
10 3. Conpounds of formula IA-1 according to claiml1l RI3 NII N

1. Phenylethynyl derivatives of formula I

5
C R
N
ege
X
Z
R!
|
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 alkyl substituted
10 by hydroxy;

X is N, CF or CH;
L is -NR’-, -NHC(R?),-, -O-, -OC(R?)-, -CR'R* -;
R’ is hydrogen or lower alkyl;
R*/R"" are independently from each other hydrogen or lower alkyl;
15 «cyc iscycloalkyl 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-yl;
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
2. Compounds of formula IA according to claim 1
3

TR

| n
N
N
sye
X
4

1A
wherein

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



wherein R is hydrogen, hal ogen, |ower alkyl or |ower alkyl substituted by
hal ogen; 15 R2i s hydrogen, |ower alkyl, =0, |ower al koxy, phenyl, hydroxy
or | ower wbkylt/suesti t uted by hydroxy; R3is hydrogen or pPComProialokepiis eyei s
cycl oal kyl or heterocycloal kyl, or is a non-aromatic bicycle selected from
7-oxa- bicyclo[2.2.1]hept-1-y1 or bicyé80[2.2. 1] hept-1-yl; 20 nis 1, 2 or
3; or a pharnmaceutically acceptable acid addition salt, a racem c m xture,
or its Rorr espaieidig lenantky)rE, lene Dtoxgpphadl, hydxpor &velralkys beyseiaitaomer

t hereof. wherein WD 2011/ 051201PCT/ EP2010/ 066016 -49- R is hydrogen

hal ogen, | oW¥MYEI%Yl or |ower al kyl substituted by hal ogen; R2is hydrogen,
| ower kyl ;. 80l . al koxy, phenyl, hydroxy or |ower al kyl substituted
by hyd?%xy;lﬁgngﬁggg%gen or |ower alkyl; 5 eyeis cycloal kyl or

het er o®/cl oas kydrogarorilswar ailoyl; ar omati ¢ bi cycl e sel ected from 7- oxa-

R R A P A L A R R RSN M
correspopdimgw@ﬁﬁﬂgh@ﬂgpl%ngégkyggﬁig@ﬁmb§pggr and/ or stereoi soner thereof.
10 Mherln 1 20r3%;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomer and/or optical isomer and/or stereoisomer thereof.

10

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

R Ry

| n
N
oae
N

Z3
1A-1

wherein
R is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
15 R? is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hydroxy;
R’ is hydrogen or lower alkyl;
cyc s 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-yl;
20 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.

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

25 [A-2

wherein



Rl i s hydrogen, hal ogen, |ower alkyl or |ower alkyl substituted by hal ogen;
15 R2i s hydrogen, |ower alkyl, =0, |ower al koxy, phenyl, hydroxy or | ower
al kyl subsOi20utesteoby hydr oxy; R3is hydrogen or | ower al PgIT/EPR§10i066016

cycl oal kyl or heterocycloal kyl, or is a non-aromatic bicycle selected from
7-oxa- bicyclo[2.2.1]hept-1-y1 or bicyé9o[2.2. 1] hept-1-yl; 20 nis 1, 2 or

3; or a pharmaceutically acceptable acid addition salt, a racemc
m xtur®' or id hgdreg@n ﬁ@lpg)&iﬂﬂdﬂ:geran@mbt RRWRF a&@ﬁélmstn@wdlt@aialdgsﬁﬁer and/ or
st er eoi soner. t her eof . mpounds of fornula |IB according to claim1 25

IB whé¥einis lmrggﬁpmm 2@2’&”96@ Epyer1diroee eyl sydropyog layd pdgb pubsttteyen,
| ower alkylbg hﬁﬁ?f al kyl substituted by hal ogen; R2is hydrogen, | ower
al kyl, =0 wer koxy, phenyl, hydroxy or |ower alkyl substituted by
hydroxyi stshymﬁgaxﬂrmwtrﬂkﬁals hydrogen or |ower al kyl; eyeis cycl oal kyl
or hSe t ecglg Cy?sl gy?cll k)fkyl o? Letlefsoc?clgﬁﬁylagp {sr%tnlo(l:l-a%r?l t(l:cI ﬁc}% é (sae%c?gd 1Erorn o7xac-)xa_
bicyclo[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-yl;
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.
10

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

R
N\@/(Rz)n
F

IA-3
wherein
R is hydrogen, halogen, lower alkyl or lower alkyl substituted by halogen;
15 R? is hydrogen, lower alkyl, =0, lower alkoxy, phenyl, hydroxy or lower alkyl substituted
by hydroxy;
R’ is hydrogen or lower alkyl;
cyc s 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-yl;
20 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.

6. Compounds of formula IB according to claim 1

(R%)

N n
G
X

25 IB

Z

wherein



bi cycl o[ 2. 2. 1] hept-1-y1 or bicyclo[2.2.1] hept-l-y1l;, nis 1, 2 or 3; or a
phar maceutically acceptable acid addition salt, a racemc mxture, or its
correspormiDregliii3i®mant i omer and/ or optical isoner and/ oPCItEPR@OI0S@MNET

t hereof. wherein 15 R is hydrogen, hal ogen, |ower alkyl or |ower alkyl
substituted by hal ogen; R2is hydrogen,-50-ower al kyl, =0, |ower al koxy,
phenyl, hydroxy or |ower alkyl substituted by hydroxy; Xis N, CF or CH;

R4/ R4' mdre iinBgRegsse hilbyer, Ildizver%&@ﬂloﬂloh&f altytsudggtntsdrby lawenal kyl ; 20 eyeis
cycl oal kyl or heterocycloalk is a non-aromatic bicycle sel ected from
7- oxa- Wi cydt Bydpogen janepulkyl, 49 d‘PW%T adkqyopbenyl, fydoxy or l(wer affjyd substintesk 3.
or a phar nag 5“ﬁ§§ y acceptable acid addition salt, a racem c m xture, or
its correspo hanti oner and/or optical isoner and/ or st ereoi somer

t her eofX 251BN'CBmm6ths of fornula ID according to claim1l WO
201%{0%%201PCTQFP2010/0660 6 -51- ID wherein

18 hydrogen or lower alkyl;

cyc s 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-yl;

n is1,2or3;

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

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

7. Compounds of formula IC according to claim 1
R R 2

N (R)
T
X

n

N\

IC
wherein
15 R is 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 hydroxy;
X is N, CF or CH;
R*/R"" are independently from each other hydrogen or lower alkyl;
20 cyc iscycloalkyl 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-yl;
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.
25

8. Compounds of formula ID according to claim 1



Rl i s hydrogen, hal ogen, |ower alkyl or |ower alkyl substituted by hal ogen;
R2i s hydrogen, |ower alkyl, =0, |ower al koxy, phenyl, hydroxy or | ower

al kyl subsOi20uts05by hydroxy; Xis N, CF or CH, R3is hy#cog®roioncdooser

al kyl; eyeis cycloal kyl or heterocycloal kyl, or is a non-aromatic bicycle
sel ected from 7-oxa- bicyclo[2.2.1] hepbl-l-y1l or bicyclo[2.2.1] hept-I-y1; 10
nis 1, 2 or 3; or a pharnaceutically acceptable acid addition salt, a
racem ¢ mxture, or its corresponding enantiomerrand/ or optical isomer
and/ or stereoi sonmer thereof. 9. Conpounds of f 'a | E according to claim
115 I|IE wherein Riis hydrogen, halg | kyl or | ower alkyl
substituted by hal ogen; R2i s hydroge 3 |, =0, |ower alkoxy,
phenyl, hydroxy or |ower al kyl su 6§ hydroxy; 20 Xis N, CF or CH
R3i s hydrogen or | ower alkyl; s cycl oal kyl or heterocycloal kyl, or is a
non-aromati c bicycle sel e&t om 7-oxa- bicyclo[2.2.1] hept-1-yl or

bi cyclo[ 2.2. 1] hept-1l-yl;, nis™¥ 2 or 3; ID

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 alkyl substituted
5 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-
bicyclo[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-yl;
10 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.

9. Compounds of formula IE according to claim 1

15 IE
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 alkyl substituted
by hydroxy;
20 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-
bicyclo[2.2.1]hept-1-yl or bicyclo[2.2.1]hept-1-yl;

n is1,2or3;



WO 2011/ 051201PCT/ EP2010/ 066016 -52- or a pharmaceutically acceptable acid
addition salt, a racemc mxture, or its correspondi ng enanti oner and/ or
opti cal iwormer/@amdior stereoi somer thereof. 10. Conpoumd3/ErRoos6omé a | F
according to claim1 11. 5 IF wherein Ris hydrogen, hal ogen, |ower

al kyl or | ower alkyl substituted by habdgen; R2is hydrogen, |ower alkyl,
=0, | ower al koxy, phenyl, hydroxy or |ower alkyl substituted by hydroxy; 10
Xis N, ochk phtirnGddzutidally abd8ptable AN ddRjodr salt; § racem@GRB)2; or its@34Rdponding | (N1 |
is a5 or 6 nenbered heterocycl oal kyl sel ected from t he group consisting
of mor SRS ABHeT oRfical spmgi %ndéoro%tf‘éemm?rdh@ra%-z one, pi peridin-2-one,

[ 1, 3] oxazi nan-2- one, imdazolin-2-one or pyrimdin-2-one; 15 nis 1, 2 or
3; or a pharnaceutically acceptable acid addition salt, a racem c m xture,
or its léoCompparnidioh doremdntt arerdimnd/crimdpt i cal i soner and/ or stereoi somer
t hereof. 12. Conpounds of fornula IA-1 accordieg to any one of clainms 1 -

3, which conpounds are
nmp L j

N ~
’d N 2
NS Wl)(/ \}(R )n

4

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 alkyl substituted
by hydroxy;
10 X is N, CF or CH;
L is -NR’-, -NHC(R?),-, -O-, -OC(R?)-, -CR'R* -;

£
\-) 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 pyrimidin-2-one;
15 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.

11. Compounds of formula IA-1 according to any one of claims 1 — 3, which compounds are
20 cyclopentyl-(5-phenylethynyl-pyrimidin-2-yl)-amine

(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[2.2.1]hept-2-yl-(5-phenylethynyl-pyrimidin-2-yl)-amine

isomeric mixture of (2,6-dimethoxy-cyclohexyl)-(5-phenylethynyl-pyrimidin-2-yl)-amine
25  trans-[4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexyl]-methanol

trans-4-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol

cis and trans mixture of 2-(5-phenylethynyl-pyrimidin-2-ylamino)-cyclohexanol



20 cycl opentyl - (5- phenyl et hynyl - pyri m di n- 2-y1) - am ne

(5- phenyl et hynyl - pyri m di n-2-y1)-(tetrahydro-pyran-4-yl)-am ne

rac- (2, 2-wormetimgsh2on et r ahydr o- pyran- 4-y1) - ( 5- WEV&SE&%’%@' @glz%niggrioémgl?l-yl)-a
m ne

rac- 7- oxa- bi cycl o[ 2. 2. 1] hept - 2-%1365 phenyl et hynyl - pyri m di n-2-y1)-am ne

i someric m xture of

(2, 6-di net hoxy-cycl ohexyl ) - (5- phenyl et hynyl - pyri m di n-2-y1)-am ne 25 trans-
[ 4- (5- phenyl et hynyl - pyri m di n- 2-yl am no) - cycl ohexyl ] -nethanol

trans- éis (d;'wd @h&mﬁkﬁﬁéﬁyﬁw&mhylmlﬂhﬂ @ﬁéwxammﬂthW@e?mﬁ&l cis and trans

m xture o e rimadin am no) cl ohexanol WO

2011/ 05‘12%‘5@?/'@% é@%@%ﬁ@ébﬂ?ﬁ%@ﬂm'%%&‘wmom@%/&eﬂmar trans nmixture of
3- (5- p?@mﬂegyt‘(grp}agn}mé{ﬁym gypm%]yba}m) fRhecycl opentanol cis and trans mxture
of 2-( l eth E rimdin-2-yl am no)-cyclopentanol

cycl ohé)?gﬂ'm(ﬂi/i é%phe@v }}wwmemnrzjylianU@)ﬂy ohgxapd or

2, 2- di (UGG kP2 BRI Qx&%hergxgm,myﬁbﬁlaldx.l. 3ihofYRIMERRI0!N or (1S, 4S

1R 4R) - 2, 2-di et h et h yrim d cycl ohexanol .
12. Corrpoulr?dg"B‘Po%/'@rsﬁﬁ%"émﬁﬁel % @af‘éﬁoé?l ‘E‘Hg‘sdf gﬂ‘éﬂ‘ﬁlﬂc 2 or 4,
whi ch gampnHasise are cycl opentyl - (5 phenyl et hynyl - pyri di n-2-y1)-am ne or
(5-phenyl et hyné.- pyridin-2-yl1)-(tetrahydro-pyran-4-yl)-am ne. 13.
Conpoufi§torsntyt- ?hfnxﬂe%nﬁddwﬂar yDtanigher one of claims lor 6, which
COoNMpougkdshAYiBthy AN =il - RDB% OByraRMLy ik Aind- 2- Y1 oxy) - cycl ohexanol
trans- 4- g%%t Zﬁqé)&ﬂ :Fpg3r|rr§rlﬁ)gﬁl gra }II)T? cycl ohexanol or

trans43- (5 phenyl et hyn¥9 rimdin-2- yI oxy) - cycl obut yl Fnet hanol . 14.
Conpounds &% Compaynds of Boticeqyding 1aany enscofshairas kariés whish cpmpamndsiare
conpoulds, @t p_\é Nk idh vl met hyp- oxazol i di n- 2- one

1- net hy g Sé@e?% {/ﬁh?’l‘?yny i}%?ggn'&z y r?é% hyl ) -i m dazol i di n- 2- one

5, 5- d|WmSI‘ﬂy’(LS-llhe(lﬂe@bi@dsnyelmm}mﬂ-y]p?y)r)rqyphh@cayblrmt hyl ) - pyrrolidin-2-one

rat- satre TR PR H M R M) SR bl G 2 one. 15,

Conmpounds of fornula I C according to any one of clainms lor 7, which

d 2- i di n-2-
To. " Compound=COPPRART I Briie 1c 2B e 4 8 2ig oE MG oE P e FOPPARE e
conpoums- psen&leﬂ@nyrlemhwlm-myaﬁahyl%ymﬂnlncmyﬂe 5- phenyl et hynyl - pyri m di ne.
T g LM b S S e AN ANS o of @l e for 9. which

( 3- net figldineryanes3 hehmethw&l)pyhanptugnﬂétﬁilwyrydlrwniom din-2-yl)-amne or
yrimdin-2-yl)-(tetrahydro-pyran-4-yl)-am ne.

hyl - ( 5- phenyl
gEtCT?/Fl (E'E?féh(é%‘ e {@%’ Ey’m%eﬂme\hﬂ)zm@l@@i TPEPS EP2010/ 066016 - 54-

18.  Cogpaynds-pRényi@hyRyl-Bylidin 2CAREAL NSxhR1AMY2-8R Oof claims lor 9, which
conpound :'{EQS p?Sn){)he)E\Hjl g”ly?lyc}q%yrlygl Fl( 2- ly | met hyl ) - oxazol i di n- 2- one.

19. Conpoupdeombodat 8BfRmlia I@Cae@crréinggo 5.43« &{aeferaﬁnpforql nlth cbﬁ’lF)oJfQi ,isWhi ch
conpounds 5 are 4-(5-phenyl et hynyl - pyrl i n- 2-yl et hyl ) - nor phol i n- 3- one
3- ( 5- phréhpheaylethypy-pyimidin2-plmethybl-exazglidind €| di n- 2- one

1- (5- phenyl et hynyl - pyri di n- 2-yl nmet hyl ) - pi peri di n- 2- one

4, 4- di et h%lC&mﬁéurﬂ?%Piﬂnﬁhﬁﬁbﬂcc&wﬂg% Qﬁ)zod@df%lam& )orFR\Z/WEQ:IhiCGian@ﬁﬁQe 10
3- (5- phenyl et hynyl - i n-2- ] oxazi nan- 2- one

1- met har3-methzl-pretany éél"l*ﬁﬂi*ﬁ)‘l)/)'égﬂhp’dﬁl?’%@mpﬁé wEding.- i mi dazol i di n- 2- one
5-di net hyl- 1- (5- phenyl et hynyl - pyri di n- 2-yl met hyl ) - pyrrol i din-2-one

5,

1- pheny1- 37 Bom &mﬂk 8f MMia'lE)éEédiﬂlﬂg?d MJy%‘éQYEIerﬁﬂdﬂ@Zthcﬁ'chgo&ﬂﬁfare

5, 5- dlnethxl 1- (5- phenyl et hyny ﬁ Idi n-2-yl e hyI)-plperld -2-o0ne
3-methyl-oxetan-3- ylmethyl) (5-phenylet ynyl-pyrimidin-2- yI) -amine or

methyl-(5-phenylethynyl-pyrimidin-2-yl)-(tetrahydro-pyran-4-yl)-amine.

RECTIFIED SHEET (RULE 91) ISA/EP



15 rac-3 -nethyl -1 -(5 -phenyl et hynyl -pyridin-2-ylmethyl)-pyrro Iidin-2-one
1- met hyl- 3- (5- phenyl et hynyl - pyri di n- 2-yl met hyl ) -t et rahydr o- pyri m di n- 2- one

rac- 3- [ 1-wo-2phensyioet hynyl - pyri di n- 2-y1) - et hyl] - oxazol i diPETZPO16/066016

3- (5- phenyl et hynyl - pyri m di n- 2-yl met hyl ) - oxazol i di n- 2-one. 2020. A process

for preparation of a conpound of formib4 | described in claim1, conprising
the variants a) reacting a conpound of formula with a suitable am ne of

formul a 5 1826ompounds 2B fortmld I3 d6cardi@pcmpdnebf Elemiuilca 9, whithwhbeipe i ishe
substituents are described above, or 5 b) reductively amnating a
conpou Iq}d(5011;hepy)],eﬁ)‘ypgl-py1r1d1n-2-ylrnethyl)-oxazo lidin-2-one.

19. Compounds of formula IF according to any one of claims lor 10, which compounds
5 are

4-(5-phenylethynyl-pyridin-2-ylmethyl)-morpholin-3-one
3-(5-phenylethynyl-pyridin-2-ylmethyl)-oxazolidin-2-one
1-(5-phenylethynyl-pyridin-2-ylmethyl)-piperidin-2-one
4,4-dimethyl-1-(5-phenylethynyl-pyridin-2-ylmethyl)-pyrrolidin-2-one

10 3-(5-phenylethynyl-pyridin-2-ylmethyl)-[1,3]oxazinan-2-one
1-methyl-3-(5-phenylethynyl-pyridin-2-ylmethyl)-imidazolidin-2-one
5,5-dimethyl-1-(5-phenylethynyl-pyridin-2-ylmethyl)-pyrrolidin-2-one
I-phenyl-3-(5-phenylethynyl-pyridin-2-ylmethyl)-imidazolidin-2-one
5,5-dimethyl-1-(5-phenylethynyl-pyridin-2-ylmethyl)-piperidin-2-one

15  rac-3-methyl-1-(5-phenylethynyl-pyridin-2-ylmethyl)-pyrrolidin-2-one
I-methyl-3-(5-phenylethynyl-pyridin-2-ylmethyl)-tetrahydro-pyrimidin-2-one
rac-3-[1-(5-phenylethynyl-pyridin-2-yl)-ethyl]-oxazolidin-2-one or
3-(5-phenylethynyl-pyrimidin-2-ylmethyl)-oxazolidin-2-one.

20 20. A process for preparation of a compound of formula I described in claim 1, comprising
the variants

a) reacting a compound of formula

-

with a suitable amine of formula

3

R
I

HN
@(Rz)n
25 6

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



8 wth a compound of fornmula to forma conpound of fornmula 9 10 IA

wherein the substituents are descri bed above,

or c¢) a) reacting a conpound

of f ormulwo 20t1loswdoih a suitable am ne of fornula

10

15

-55-

to form a compound of formula

NN
<40
™

F
R'I

wherein the substituents are described above, or

(R%),

b) reductively aminating a compound of formula

with a compound of formula

0]
o
9
to form a compound of formula

3
N
@/@@
™
F
R‘I

wherein the substituents are described above, or

(R%),

¢) a) reacting a compound of formula

3
R ®)
LT
.
I F 11
o
R'I

with a suitable amine of formula

2

15 PCT/EP2010/066016

IA

IA



WO 2011/ 051201PCT/ EP2010/ 066016 -56- in the presence of
bis-(tpp)-Pd(I1)Cl12, Cul and a base, selected fromtriethylamne, and a
sol vent, welectmsdofirom THF, to form a conpound of fornulPaT/HP2618/0660mb1er €i n
the substituents are descri bed above, or d) a) reacting a conmpound of
fornmul a d) with a suitable amne of -f@rmula 5 12 10 in the presence of
a base, selected fromtriethylamne, and a solvent, selected fromTHF, to
f or m a i€ aRpeeRdcOdf Bio(tHp)-Pd(IHELNIEY fidn b€, stldbetliffoneiicshyddrtind eaard do@ddnt,

above, or e) reacting a conmpound of fornmula d)
selected from THF,

to form a compound of formula

R3
F

NN (R),
()
& AN
R‘I

5  wherein the substituents are described above, or

IA-3

d) a) reacting a compound of formula

0O
n.
S’O

A8
X
=
=
Rl
R R®
H2N®(R2)n
12

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

5

with a suitable amine of formula

to form a compound of formula

H
i L)
Il 53 3
xR R
Y 4
R‘I

wherein the substituents are described above, or

(R%),

IE
¢) reacting a compound of formula

AN
X
Y 4
R‘I

15 5



15 o0 11.0s- \ 5 -57- HO 13 in the presence of CsCO3 and di oxane to
forma conmpound of formula 5 |IB wherein the substituents are descri bed

above,

10

15

orwD)2origatioing a conpound of fornul a PCT/EP2010/066016

-57-

HO
e8
13

in the presence of CsCOs and dioxane

with a suitable compound of formula

to form a compound of formula

N_ _O (R?),
)
4 [
R'I

wherein the substituents are described above, or

IB

f) reacting a compound of formula

with a suitable compound of formula

3
R™ R 14

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

G
N O
-z T 3

X R* R

to form a compound of formula

[N

1D
wherein the substituents are described above, or

g) reacting a compound of formula



5 with a suitable conpound of formula 10 14 in the presence of a base,
selected fromtriethylamne, and a solvent, selected fromTHF, to forma

conpound wb 2bowesutoa | D wherein the substi tuents ar ecaapediobesh1@bove,

or 15 g) reacting a compound of fa:g;wul

2011/ 051201PCT/ EP2010/ 066016 16 a sui tabl e conpound of forrmula in
the presence of MeS02Cl

X
3
R1
16
with a suitable compound of formula
ex
17
. in the presence of MeSO,Cl
to form a compound of formula
»
RUR R?
N | (R,
X

IC

wherein the substituents are described above, or

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

salts.

21. A compound according to any one of claim 1 -19, whenever prepared by a process as

claimed in claim 6.

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

substance.

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

claims 1 —19 and a therapeutically inert carrier.

24. The use of a compound according to any one of claims | —19 for the treatment of

schizophrenia or cognitive diseases.
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to forma conpound of formula 17 IC wherein the substituents are
descri bed above, or if desired, converting the conpounds obtained into
phar macewpDcallosimecept abl e acid addition salts. PCT/ER2CI0NPOUOC
according to any one of claim1l -19, whenever prepared by a process as
clainmed in claim®6. 22. A conpoub® according to any one of clainms 1
-19 for use as therapeutically active substance. 23. A pharnaceuti cal
conposi ti on 260MThs 121078 cdnPO TR Haintdde 60y eeere]yihis N - ENfor eitemedufedtaiess a1
-19 and a therapeutically inert carrier. 24. The use of a conpound
accor dinrgliqameahipr dhretrestmentgif gehizophrenis of cagaétivedésgaseent of schi zophreni a or
cognitive di seases. RECTIFIED SHEET (RULE 91) ISA/EP WO
2011/ 051201PCT/ EP2010/ 066016 - 59- 25. The use of a conpound as
claimed in agyQReBfinfh bfhﬁn%fo]a%yfo% oF BRifap !Ji@?&r‘fﬁeetréiitm@nt’m@tlggé@}&ni& or
or “cog es S A

3
the treatnent of sghlzoﬁ%renl r-cognitive diseases.

conppqucgﬁﬁg&gh&g&gp any one of claims 1 -19 for the treatnment of
schi zophrenia 5 or cognitive di seases. 27. A nmethod for the treatnent

of schi zophrenia or cognitive diseases, which nethod conprises
adm ni stering an effective anount of a conpound as defined in any one of
clainms 1 - 17 AmethopBr thenscatmemsmfisgrizephrendr er epghésivediseasss.crhiplecthod

comprises administering an effective amount of a compound as defined in any one of claims
1-19.
10

28. The invention as herein before described.



