WO 2011/073172PCT/EP2010/069593 ETHYNYL DERIVATIVES The present invention relates to
ethynyl derivatives of formula 1 wherein Xis N or 5 Yis N or C-R2; Zis CH or N; R4is a 6-membered
aromatic substj ining 0, 1 or 2 nitrogen atoms, optionally  substituted by 1 to 3 groups,
selected from%ﬂa%%gef?i?g%?ver alkyl, lower alkoxy or NRR'; is hydrogen, IOV\?e(FTéﬁ?);I‘,} H%W@?%Ikoxy,
hydroxy, lower hydroxyalkyl, lower cycloalkyl or 10is;heterocycloalkyl optionally substituted with
hydroxy or alkoxy; R2is hydrogen, CN, lower alkyl or heterocycloallcyl; R and R' are independently
from each other hydrogen or lower alkyl; or to a phaimaceutically acceptable salt or acid addition salt,
to a racemic mixture, or to its corresponding enantiomer and/or optical isomer and/or stereocisomer
thereof. 15It has now surprisingly been found that the compounds of general foimula | are positive
allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (mMGIuRb5). In the
central nervous system (CNS) the tranSBTiSEYI T BERUV ERKESRHace 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 20 a variety of central nervous
system (CNI) mipsetionysiss wistanaryepedrtbntistnediismeteptors are divided into two main
groups. The first main group, namely the ionotropic recere_tggg, forms ligand-controlled ion channels.
The metabotropic glutamate receptors (mGIluR) belong to the second main group and, furthermore,
belong to the family of G-protein coupled receptors. } 5%}} /073172PCTLEP2010/069593
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wherein
X is N or C-R%
5 Y  isNorC-R%
Z 1s CHor N,
R*  is a 6-membered aromatic substituent contaming (1, 1 or 2 nitrogen atoms, optionally
substituted by 1 to 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR”;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or
10 is heterocycloalkyl optionally substituted with hydroxy or alkoxy;
R? is hydrogen, CN, lower alkyl or heterocycloalkyl;
R and R’ are mdependently from each other hydrogen or lower alkyl,
or to a pharmaceutically acceptable salt or acid addition salt, to a racemic mixture, or to its
corresponding enantiomer and/or optical isomer and/or stercoisomer thereof.
15 It has now surprisingly been found that the compounds of general formula | are positive
allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (mGluRS).
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
20  a variety of central nervous system (CNS) functions. The glutamate-dependent stimulus
receptors are divided into two main groups. The first main group, namely the ionotropic
receptors, forms ligand-controlled ion channels. The metabotropic glutamate receptors (mGluR)
belong to the second main group and, furthermore, belong to the family of G-protein coupled

receptors.



-2- At present, eight different members of these milluR are known and of these some even have
sub-types. According to their sequence homology, signal transduction mechanisms and agonist
selectivity, th%ﬁ? %kq%’ﬁ\éeptors can be sub-divided into three sub-groups: mGIuR1 and mGIuR5
belong to group J;. MGIuR2 and mGIuR3 belong to group Il and 5 mGIuR4?%@Wf9ﬁ?§ﬁJR7 and
MGIuR8 belong to group Ill. Ligands of metabotropie.glutamate receptors belonging to the first group
can be used for the treatment or prevention of acute and/or chronic neurological disorders such as
psychosis, epilepsypmsshizepiedimrAdz heimess siseasenGagniivediserdess andsmemeny deficits,
Tuberous FclerQ%_st as well as chr%ni and acute pain. 100ther treatable indications in this connection
are restrictad bran Rcoieane:d gﬁ?]ﬁﬁﬁ%%eél%epgéoﬁ’ﬁ&%’ O $PANEARSAESURB SH5IEBHBE AR to the
brain, spinsgaostsibjuiiasy, ead sghtieschypoxia bassiedibidat egoahey, sadrgiagparrest and
hypoglycaemia et eaiahledndigaions are ischemia Hyntiagian’s shores. amyguiophic lateral
sclerosis (ALS), dementia caused by ,%‘yez‘:}njurles, retmoﬁ% y, id Spoélﬁne A 8hism or
parkinsonigitleBAsed R 4. 5adeidame ms bRt fbtiieng dogditipdE which lead to glutamate-deficiency
functions, suchg . TR i igral ' ] tinence, nicatine addiction,
opiate addictionl,q%ar%((igé%%tjng, dysllii%l?é%\iff'jlJ %r%? %é%&g%%%g{%?géﬁgf m%pdfg?e%dbﬁ?%?%rn part by

MGIURS alBeiBrssph Sig aeirbionAlsatie BPERPENIE aeyelnsisnl disvdensanh of phechesivous system,
such as AlzhrippgeIsitispReaiselieAanentise.20 Rakinsons Hiskase HUIRAON-5 CRARRA s
amyotrophic lateral sclerosis and multiple sclerosis, psychiatric diseases such as schizophrenia and
anxiety, ,déﬁl%&%?f,‘%gﬂrﬁ%ﬁ‘a%d%ﬁ%ﬁﬁaﬁ@y (Expert Opin. Tiler. Patents (2002), 12(12), 1845-1852
doi:10.517/13BHBF thd k2B henvievenseior developing selectivemrdunlatansyis g identify
compounddc, \é\lghti%h actéhroqgrr;tsall%%g r'lgomecha}ni m, odulating.the f\c,![ec,ep.tor by binding to a site
different frofm the 25 highly consBned orhoStRHc bifaME Lite PSR alt stz Ietors of
MGIUR5 hhvecsimerged beceethaasynoadissharesanelitiqgalgntites offaring thiatablsaatialternative.
Positive al ' n ' ample.i 008/151184, 2006/048771,
02006113010 e T e A s DS S 454 "536: The
Journal of SRS A BTG ard i Fogsetimisieatti arapautos 1R 00B) R8¢ 99uREB,BOPositive allosteric
moduftors,aiRGRARAYRAS thatHRineh ety atvAIR IGRERIGLE Y IemsS IveS U ggh%fged'y

potentiate agonist-stimulated responses, increase potency and maximum of efficacy. The

. _ naxi Of ¢ : e binding of
these comBBHGPATER: SBEWRIO BHIRSTHPS: YiitdmRersiiaena:, gigetinrstdtiskioaxeniesirddictererminal
binding sitenkiesifiveraliagiargmeds ationjsdhisman attractive mechanism for enhancing appropriate
physiological receptor activation. There is a scarcity of selective positive allosteric modulators for the

MGIUR_S recepynr, Sonvepiionakm dulators typically lack satistactory,aqueous
solubility and exhibii’t pgor oral bidavgﬁgﬁ%gs thpér@éi gi,a ﬁ?r% er)éa)rﬁ‘qg?ﬁé %%égﬂaufrg%%%%ghrﬁg&écthat
overcome PEBETHETRCIE RIS B i Acafeastivelsh ikl es shidutivepodisias caliostiedemradalators for the

mMGIURS regemiesn’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), 1845-1852 doi:10.1517/13543776.12.12.1845).

A new avenue for developing selective modulators is to identify compounds which act
through allosteric mechanism, modulating the receptor by binding to a site different from the
25 highly conserved orthosteric binding site, Positive allosteric modulators of mGiRS have
emerged recently as novel pharmaceutical entities offering this attractive alternative. Positive
-allosteric modulators have been described, for example in WO2008/151184, WO2006/048771,
WO2006/129199 and WO2005/044797 and in Molecular Pharmacology (1991), 40, 333 - 336;
The Journal of Phannaéology and Experimental Therapeutics (2005) 313(1), 199-206;

30 Positive allosteric modulators are compounds that do not directly activate receptors by
themselves, but markedly potentiate agonist-stimulated responses, increase potency and

maximum of efficacy. The binding of these compounds increases the affinity of a glutamate-site



Compounds of formula | are distinguished by having valuable therapeutic properties. They can be
used in the treatment or prevention of disorders, relgting to positive allosteric modulators for the
MGIURS receptor. In a first aspect, there is provided ethynyl derivatives of formula | R4 wherein Xis N

or isNorzsCHorld., @Fﬁé&%ﬁm‘%@ﬁ [ANaGSND St ent CoRtaINIRGh Gs duoy 2 nitrogen

rn'n:‘! “a
atoms, op S?”"r‘w“él”ﬂ)"/"ts}usbstltu.te y Ito 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR',;
is hydrogetirddiveraiAniow & AReXIE Ry APBSAE B S HTRIRRG Al SR AP VL IBRINCET 182

hetefOCVC%@%'gy optignally. Sustited ith hydiesarraikartisiirdregencO Notovensikyl or
heterocycloalkyl; R and R™ are independently from each other hydrogen.or lo eg&lﬂ/l' ora
ep hté/r ]'”?Lg it poor pral

pharmacenfitaly sssaprEBRISkICsT HRiGeLY Rib PEsR AR ATHAR T ARIPA TSRS ESHESBSRdiRG
enantiomey ang/ar epticaldsameraad/pnsiaraoisemes: theneofinddtthiheverevisotbhat dhBcgompounds
643 -chlorophenylethyrtyl)- [1,2,41triazoloil,5-alpyridine 6-{%}% -flue rophenylet 2,411 jazolo 1 ,5-3]
pyridine ea@iFh@t?%ﬂ}éﬂ&j|@i%ﬁ9ﬁ‘i?§%)ﬂ‘?&?c§%F SR ?fgﬁlrf%"%‘gp RO
(4-chlorophenylethynyl)-(1,2,41triazolo[1,5-a3pyridine 6-(4- _ ,
fluorophenylethyoy:bEddi 2o fiviardio] brs-disingdiped by having valuable therapeutic properties. They
6-(4-methylphenylethynyl): tHpg QoL B ARWIINE.B- relating to positive allosteric modulators
(3,4-difluo¥£lot}%%rl¥§’/?ét y?%{;?léﬁ%f,%f%trggzololl,s 6-(2-chlorophenylethynyl)-(1,24)triazolo[1,5-alpyridine
and 6-(6-nfsthyd pyGidiR2idetnipiy1)41,2,41triazolo[1,5-ajpyridine are excluded, In a second aspect,

there is provided ethynyl derivatives of formula IA as defined above
In a first aspect, there is provided ethynyl derivatives of formula I
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wherein
X is N or C-RY
Y is N or C-RY
Z is CH or N
R is a 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 to 3 groups, selected from helogen, lower allkyl, lower alkoxy or NRR';

R is hydrogen, lower alicyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycioatkyl or is
heterocycloalkyl optionally substituted with hydroxy or alkoxy;

R? is hydregen, CN, lower alkyl or heterccycloalkyl;
R and R’ are independently from each other hydrogen or lower alkyl

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

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

with the proviso that the compounds
6—(3-c}ﬁorophexlyiethynyl}-{1,2,4}triazola[I,S-a]pyridine
6-(3-fluorophenylethynyl)-{1,2.4}triazolo{1,5-al pyridine
6-(3-methylphenylethynyl)-11,2,4)triazolo[ 1,5-ajpyridine



for compounds of formula |, wherein X is C-R"and Y is C-B? and Z is N, IA wherein Ré4is a
6-membered aromatic substituent containing 0, }.pr 2 nitrogen atoms, optionally substituted by | to 3
groups, selected from halogen, lower alkyl, lower alkoxy or NRR'; is hydrogen, lower alkyl, lower
alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or is heterocycloalkyl optionally substituted with
hydro's}, or alkoxy; 122is hydrogen, ON, lower alkyl or heterocycloallcyl; R and R' arc independently
from each other hydrogen or lower allcyl; or a pharmaceutically acceptable acid addition salt, a
racernic mixture, or its correspondin enant'ogner nd/or optical isomer and/or sterealsomer thereof,
LR ae Rt

3b In a third & EE R R BrIYiakd BHRAS ‘of formula 113 as defined above for

compounds gt forfaLahbawhiesein X i84GrirbiAne AdsNignd Z is CH,  wherein is a 6-membered
aromatic substituent containing 0, 1 or 2 nitroien atoms, optionally substituted by 1 to 3 groups,
selected frofr Harsgeiphwiehamy 1 GbrsRsky or RIRARSs hydrogen, lower alkyl, lower alltoxy,

hydroxy, Iowbe_@4{@{%@5{5}9@%%[(Qg!lgma%ii@ betgraeweleallcyl optionally substituted with hyclrory
or alkoxy; R and R' are independently from each other hydrogen or lower alkyl;
6-(E—Chloraphenylethmyl)-{1,2,4]tr';azolo{I,S-a}pyridine and

6-(6-methylpyridin- 2ylethynyl)-[1,2,4}triazolo[1, 5-a]pyridine
are excluded,

Tn a second aspect, there is provided ethynyl derivatives of formula 1A as defined above

for compounds of formula I, wherein Xis C-R! and Y is C-R*and Z is N,

wherein

R* 15 & 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 to 3 groups, selected from halogen, lower alicyl, lower alkoxy or NRR;

R is hydrogen, lower alkyl, fower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or is
heterocycioalky! optionaliy substituted with hydroxy or atkoxy;

R? is hydrogen, CIN, lower alkyl or heterocycloalkyl
R and R’ are independently from cach other hydrogen or lower atkyh

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

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



or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomer
and/or optical isomer and/or stereoisomer thereof,3hith the proviso that the compounds
6-(3-chlorophenylethyn i e 16 iD8ivatives of formula IB as defined above for
6-(3-f|uorophen;%%t%%ﬁl%ﬁ%czg,f%ﬁfﬁ%%g-?%%% AHves o
643‘”‘““%&#8@(&%@%&1%’%ﬁﬂéiﬁiﬁzmﬁtﬁtalﬂ)ﬁid’i REN and Z is CH,
6-(4-chlorophenylethyny1)41,2,4)triazolotl,5-alpyridine
6-(4-fluorophenylethyny1)41,24)triaz0I0[1,5-a)pyridine 6z(4-methylphenylethyny1)41,2,41 triazolo[ 1,5
-a Ipyridine 6 - (3,4-di fi tiorophenylethyny1H1,2,4) t@az(olot 1,5-a lpyridin e
6-(2-chlorophenylethyrty1)-[1,2,4)triazolo[1,5-alpyri Mnd
6-(6-methylpyridin-2ylethyny1)-{1,2,4)triazolo[1,54hIpyfidine are excluded. 30 In a fourth aspect, there
is provided ethynyl derivatives of formula IC efined above for compounds of formula I, wherein X is
C-R1and Y and Z are N IC wherein is a®-membered aromatic substituent containing O, 1 or 2
nitrogen atoms, optionally substituted by 1 to 3 groups, selected from halogen, lower alkyl, lower
alkoxy or NRR'; is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or
is heterocy&BERYI optionally substituted with hydroxy or alkox-y; R and R' are independently from

each other hydrogen or lower alkyl; or a pharmaceutic,al_lx aocg%%ab{%%%igtgggiggﬁbggdg, a racemic

mixture, or RS corr'@ﬂfoﬁ‘d?ﬂf&%’ﬁaﬁ’fﬁi’ﬁifegtuaﬁﬁ?(gf‘tdcﬁtxl’égﬁséniér Andlor Stereoisorner thereof, Ina

fifth aspect, there L%er&\ﬂg@ thbg@[iy&E{&Bfﬁﬁfdﬂiﬁﬂnﬁml Das defiiedabbverfor’dfripounds of
foiniula I, wherein Xis C-R1, Y is C-B? and Z is CH. wherein R"is a 6-membered aromatic substituent

containing 0, 1 or 2 nitrogen atoms, cl%%%%%%%% b 19 ReGaMASoseleptedifyon alogen
lower allcyl, Hower KIRBSSF> O #5° ’

heterocycloatkyl optionally substituted with hydroxy or atkoxy;
Rand R are independently from each other hydrogen or fower atkyl;

i i it} ic mix its correspondin
or a pharmaceutically acceptable acid addition sailt, a racemic mixture, ot i r g

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

with the ?rovisi} that the compounds
6-{3—c}ﬁoropheny}ﬂthyny&)—{1,2,4}triaz010{1,5~a] pyridine

: 6~{3—ﬂ.uorophenyiethynyl}-{1,2,4]triazoio{1,5-a) pyridine
6—{3—methylphenylet’hyny})-{1,2,4}tr':_azolo{ 1,5-a}pyridine
§-(4-chiorophenyiethynyl)-{ 1,2.4)triazolo{1,5-a}pyridine
6-(4-flucrophenylethynylj-{1,2,4)triazolo[1,5-a] pyridine
6-(4-methylphenyiethynyl)-[1,2,4]triazolo{ 1,5-a]pyridine
6~(3,4-diﬂuorophényieth}my!)-{ 1,2,4}triazolo[1,5-a]pyridine
6-(2-chlorophenylethynyl)-{1,2,4] triazolo!1,5-a] pyridine and
6-(6-methylpyridin-2ylethynyl-[1,2,4] triazolo{1,5-a]pyridine

are excluded,



is hydrogen, lower alkyl, lower alkoxy, hydrox-y, lgwer hydroxyalicyl, lower cycloalicyl or is
heterocycloalkyl optionally substituted with hydroxy or alkoxy, is hydrogen, CN, lower alkyl or
heterocycloalicyl;IR ansi asedindependpntidfoaheadhletherisdrbfemon wver diytd gpave
pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomer
and/or optieakisapeenand/drstérdoisomar XHeted!, a8d Tnaadixtredspect, there is provided ethynyl
derivatives of formula LE as defined above for compounds of formula I, wherein Xis N, Y is C-R2 and
Z is CH. IE wherein R4is a 6-membered aromatic sabstituent containing 0, 1 or 2 nitrogen atoms,
optionally substituted by | to 3 groups, selectedghte'(n halogen, lower alkyl, lower alkoxy or 11.2is
hydrogen, ON, lower alkyl or heterocyclealkyl; R ant-B*re independently from each other hydrogen
or lower alkyl; or a pharmaceutically acceptable atid ggdition salt, a racemic mixture, or its

corresponding enantiomer and/or optical i39 andfor sterecisomer thereof. In a seventh aspect,
there is provided a compound as defined &ove for use asitherapeutically active substance. In an

eighth aspect, there is provided a pharmaceutical composition comprising at least one of the
compounds as defined above as well as its pharmaceutically acceptable salt and a therapeutically
inert carrier ™ a ninth aspect, there is provided the use of a compound as defined above as well

as its pharmaceutically acceptable salt for the manufacture of a medicament for the. tigatment or
prevention 6 diseases rTahAG6 PBEHVESHEEE R ot ngergrg;%b%RSQrecéétor. e

substituted by 1 to 3 groups, selected from halogen, lower alkyl, Jower alkoxy or NRR;

R is hiydrogen, lower alkyl, Jower alkoxy, hydroxy, lower hydroxyalicyl, lower cycloalkyl or is
heterocycloalkyl optionally substituted with hydroxy or alkoxy;

R and R’ are independently from each other hydrogen or tower alicyl;

ora pharmaceuﬁcaﬂy acceptable acid addition salt, a racemic mixture, or ity corresponding

enantiomer and/or optical isomer and/or stereoisomer thereof,
In a fifth aspect, there is provided ethynyl derivatives of formula ID as defined above for

compounds of formula I, wherein X is C-R',Y is C-R”? and Z is CH.

wherein

R! i & G-membered aromatic sabstituent containing 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 to 3 groups, setected from halogen, lower allcyl, lower alkoxy or NRR';

R is hydrogen, lower allcyl, lower atkoxy, hydroxy, lower hydroxyalicyl, lower cycloalicyl or is

heserocycioalky! optionally substituted with hydroxy or alkoxy;
R* is hydrogen, CN, lower aliy! or heterocycloalicyl

R and R’ are independently from each other hydrogen or lower atky};

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

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



The most preferred indications for compounds which are positive allosteric modulators are
schizophrenia and cognition. The present inventigih relates to compounds of foiinula | and to their

pharmaceutically acceptable salts, to.these %%8@%%1%,@ t%n%mgrg@mmg@@é@gé%@mﬁges, to the
e usein

processes for thetP ﬁrsd &iBFas \?\fglfs’% 5 e treatment or prevention of disorders, relating
to positive allosteric madulators fr.fhe MELUI2S1eeentoy, sugh as schizophrenia and cognition and
to pharmaceﬁ]ﬁcg?composmoné containing the compounds of foiinulal.  The following definitions of
the general terms used in the present description apply irrespective of whether the terms in question
appear alone or in combination.  As used herein i term "lower alkyl" denotes a saturated, i.e.
aliphatic hydrocarbon group including a straight rfi) énched carbon chain with 1 - 4 carbon atoms.
Examples for "alkyl" are methyl, ethyl, n-propyl,4 pyl and tert-butyL The term "alkoxy" denotes a
group -0-R' wherein R' is lower alkyl as degfiéd above. The term "ethynyl" denotes the group -C==-C-.
The term "lower hydroxyalkyl" denotes a lower alkyl groupslgs defined above, wherein at least one
hydrogen atom is replaced by hydroxy.  The tem' "lower cycloalkyl" denotes a saturated carbon ring,
containing f@Ret:to 7 carbon ring atoms, for example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cycloheptyl.  The tem). "heterocycloalkyl" denotes a saturated carbon ring, wherein one or more
carbon ators are [EpaGEH YO XGON OLBIREEN A RIRIRIIed hatereaiam:is-, dxamples for such
rings are tetrahydropyran-2, 3 or 4-34, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl
or morpholinyl. WG EOT3L PARTRREPYer T8 T5 oMM PRE T e AT Adrhatic
substituent containing 0, 1 or 2 nitrogen atoms" includes the following aromatic rings: phenyl, 2,3- or
4-pyridinyl gepyrimidiaybgih€teinviphiaji adetticaliodteptable salt” or "pharmaceutically acceptable
acid addition salt" embraces salts with inorganic and organic acids, such as hydrochloric acid, nitric
acid, 5 sulfugic, agid, Rhosphoricraidnciis asid Haueagidymatic acid, mateic acid, acetic acid,
succinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like. ~ An
embodiment of the IVenian, Are.SmPUes ALIPHRHALHASKERK 8GRk ag i C-R2 and Z s N.

enantiorer and/or optical isomer and/or stergoisomer thereol.

In a seventh aspect, there is provided a compound as defined above for use as

therapeutically active substance.

In an eighth aspect, there is provided a pharmaceutical composition comprising at least
one of the compounds as defined above as well as its pharmaceutically acceptable salt and a

therapeutically inert carrier.

In 2 ninth aspect, there is provided the use of a compound as defined above as well as its
pharmaceuticaily acceptable salt for the manufacture of a medicament for the treatment or

prevention of diseases relating to positive allosteric modulaters of mGIuRS receptor.



wherein is a 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally
substituted by 1 to 3 groups, selected from haloge%, lower alkyl, lower alkoxy or NRR'; is hydrogen,
lower alkyl, lower alkoxy, hydroxy, lower hydroxyal §I, lower cycloalkyl or 15is heterocycloallcyl

- optionally substituted with hydroxy or alkoxy; R2is hydrogen, CN, lower alkyl or heterocycloalkyk R
and R' are independently from each other hydrogen or lower alkyl; or a pharmaceutically acceptable
acid addition shie mesicamiisTaRdieatR 08 SHERPBRRM AT BRI SridiRiGistaaridetie &nd/or
stereoisomgt therenf 201 Thedplipwing compounds relate to those of formula IA: 6-Phenyl
ethynyl-pyrazolo [1,5- alpyrirnid ine 2-Methyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine 6-(2-F luoro
-phenylethyny()-2-methyl-pyrazo lo [1,5- rimid ine 25 6-(3-F luaro -pheny lethynyl)-2-methy 1-p
RS Nk vt WS et et G e sk S
2-Methyl-gegyridin-dyletbyhsdepyrapotofs, & alpyrimidine 2 Methyl Giptabiletiynykpaazoio
1.5-alpyinid i 4 ot sl eaetpuezeig Ll Sl huiniding 0
2-tert-Buty fg—%ﬁgﬁﬁéﬁ]%wgy&[rggzgoﬁ% %fS-g]pyrﬁn%?g%é Wé[g 201 1/0731 12PC T/EP2010/069593 -5-
2-tert-Butyb8:(@- flllororprimngleahyinye) thy raZaIBF1 rscapsytirielins schizophrenia and cognition and
2-tert-Butyl-Ga (31100 phenIeiMBy L 3 AV RFIONL Soa NG B  ormula 1.
2-tert-Butd-@lm-ﬂuoro?p_hen #Sgk%ynyl)-p r%?g%o[l,s-alpyrimi_dine o
2-tert-Buty1-6-phriitHosuina s s iohs 2o saihiimidisksidn the present description apply
2'tert'BUt¥:f@ﬂ(})éH§@’bhﬁ%§$%FM% @%ﬁgﬁgﬁkﬁi@ﬂllﬁ[mgﬂ?]&m or i(rjl.combinaticn.
2-tert-Butyl-6-(4-methoxy-phenylethyny1)-pyrazolo[1,5-alpyrimidine = .. .
2-tert-ButyI-G-ﬁ%ﬁﬁﬂ@ﬁﬁﬁﬁtﬂﬁé%ldﬂ‘f’%%}(wﬁ ﬁlﬁ&ﬁfgs E sgturatvcf i.¢. aliphatic hydrocarbon group
2-tert-Butyl-Sn{B:nethanmphenytetvidbpy adl ovithot a] gyrirbisingeoms. Examples for “alicyl” are

2-Cyclobuty1-6-phenylethynyl1-pyrazolo[1,5-a]pyrimidine 10
|2-[tert-B|ut9F?él3ﬁd1;th81iW %ﬁrﬁi%ﬁﬁ%ﬁﬁ#ﬁ% 2-tert-§;t_y1-6-(4-cr;tILoro-phenylethynyl)-pyrazo
o[1,5-alpyrimidine 2=terta “Gi¢6ettH ergrquyri yhetteym L iphpragodd{t] s afynihidine .
5-(2-tert-Butyl- E%%[%tg'awyg@igé%'%y nypzpyridin-2-ylamine
2-tert-Buty1-6-%c Toro-pyp%'n- -y?et ynyT)-pyrazolo[ 1,5-a]pyrimidine 15
2-tert-Butyl-6-pYrimidin-Soytethytybryghaz o denpteGadp pyriatidigoups as defined above, wherein at
2-tert-Buty)-6-(3.4+dj - = 1,5-a]pyrimidine
ifllora-phenyethyudspyirzolol1,5-alpy
6-Phenyle)%?%%%ﬁi;g}(tet%hydro-pyréﬁl-#yl)fpyrazo o[1,5-a]pyrimidine .
4-(2-tert-Butyl-piaizene [ loswen syaieathinl 6lneanimpty pled fprRptin@e. containing from 3 to 7 carbon
2-(6-Phenylethyimd- ny%&@{ﬁﬂemﬁﬁﬁﬁi By2rydulvRroRaspene26yclohexyl or cycioheptyl.
2-tert-Butyl-6-(5-fluoro-pyridin-3-ylethynyp-pyrazolo[1,5-a]pyrimidine 6-P henylethynyl-p yrazo b
[1,5-4pyrimidin&i8-eanbbimitritecgcidallyi- Bttty razoiusitbeaipyrinnidinvBeydstiapnpl yuoheessizmine
2-(2-tert- B&&%PW@?@?@E%@E@*]QY@M&@M@M@MWMH%m is O. Examples for such rings

tert-Butyl-6-(2,5-difluoro- lethyny): lof | 5-a]pyrii 6-
ety s T e Ao ot B B o PPN on are

n
- l%?mi in bodiment o
compoundBRSFEERHLEE METHARERTh X is C-R3, Y is N and Z is CH,



IB WO 2011/073172PCT/EP2010/069593 -6- R4is a 6-membered aromatic substituent containing 0, 1
or 2 nitrogen atoms, optionally substituted by Ito 3 groups, selected from halogen, lower alkyl, lower
glkoxy or NRR i§?wg{§)1ggn_, Iower.alkyl, Iqwer alkoxy, hydroxy, lower hydé%@{ BJ&)@%@ cycloalkyl or
is heterocycloalkyl optionally substituted with hydroxy or alkoxy; 5 R and R"are independently from
each other hydrogen or lower alkyl; or a phaimaceutjcally acceptable acid addition salt, a racemic
mixture, or its corresponding enantiomer and/or optical isomer and/or stereocisomer thereof. The

following cppRauNdsis,eRGOMPASIEH OV IAIMIA L8058 NEL GO A f A HIRRR QL S-alpyr id
ine 2-te|t-%J@)él-6-phen§§thynyl_4][2§f§1tnazo to [1,,5-_abr$/r dine oe . 1

2-Methy1-2X8 Y HREARGIAVRRES: PHTilazd 18T T BYEFA GRS IS an-I-ol. A further preferred
embodiment of inventio. formula L. wherein X is,15 C-R1.and Y, and.Z are N. IC
amerein Rais = S B R et Ao
substituteddhy $rrbracgpoalsswaklEstedhiomhelsgenadilieraikys, loiveekddivoxyir NRRacRD Rlis
hydrogen, domercaliol, ARUB Ay, Ryckoaia Iqyran hy oAl Jowenaurloatiyhotic acl,

heterocycloallcyl optionally substituted with k}yd_roxy or aflcoxy; R and R' are independently from each
other hyd r?ﬂ:féﬁ%?ﬂ%é?%ﬁc‘d’ methane-sulfonic acid, p-toluenesulfonic acid and the like,

An embodiment of the invention are compounds of formula I, wherein X is C-R' and Y is
C-R?’and Zis N,

R
[‘\l.....
PR
l
=N
10 R IA
wheremn
R’ is a 6-membered aromatic substituent containing 0, 1 or 2 nitrogen. atoms, optionally

substituted by I to 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR’;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or
15 is heterocycloalkyl optionally substituted with hydroxy or alkoxy;
R* 1s hydrogen, CN, lower alkyl or heterocycloalkyl;
R and R’ are independently from each other hydrogen or lower alkyl,
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomer and/or optical isomer and/or stereoisomer thereof.
20
The following compounds relate to those of formula IA:
6-Phenylethynyl-pyrazolo{1,5-a]pyrimidine
2-Methyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine
6-(2-Fiuoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine
25  6-(3-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-alpyrimidine
6-(4-Fluoro-phenylethynyl)-2-methyl-pyrazolo{1,5-a]pyrimidine
2-Methyl-6-pyridin-4-ylethynyl-pyrazolo[1,5-a]pyrimidine
2-Methyl-6-p-tolylethynyl-pyrazolof 1,5-a]pyrimidine
6-(4-Chloro-phenylethynyl)-2-methyl-pyrazolo{1,5-alpyrimidine
30 2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-ajpyrimidine



or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomer
and/or optical isomer and/or stereocisomer thereof 25 The following compound is encompassed by

foiuiula IC: 65Phepylethyny1[1,2,4]triazolo[1,5-a]pyrimidine -
2-tert-Butyl-6-phenylethyny141,2,41triazolo[1,5-alpyrimidine POTER2010/069593
2-tert-Butyl-6-(2,5-difluoro-phenylethyny1)-[1,2,4]trigzolo[1,5-a]pyrimidine 30
2-tert-Butyl-6-(3-fluoro-phenylethyny1)41,2 4]triazolo[1,5-alpyrimidine WO
2011/07327A2RGUREF2QIDI068D831yikthynyl)-pyrazolo]!,5-alpyrimidine
2-tert-Buty1-6-(3.4-difluoro-phenylet 1)41,2.4]triazolo[1 5-a]pyrimidine 2-tert-B uty1-6-(5-chlo ro-p
yrid in-3 élltee{ﬁw%}? ﬁléﬁﬁ%ﬁr ']%’%1 {l]%oﬂ%r}% ﬁ%a(jl?ﬁlgﬁa a[jlﬁyrml%e
2-MorphofirtettyButdpheh ety ity itid rotofzdalpirdmmidimed2porpholin-4-y1-6-m-to lylethyn
y111,2 Altsiaze. ig [ S-plpvrimid jom i fr Rz om0 RhgR¥ ety 1)-2-morpholin-4-y1-[1

,2,4]triazolo[1,5-a]pyrirnidine o
6-(3-(:?1|o%réﬁeﬁgﬁbgtﬁmlﬂ)nﬂmﬁbwmmmqtE,irﬁ}mwmg-a] pyrimidine or

6-PhenyIejt%ﬁyguzypgr(mﬂgg{hé%;ﬁﬁegﬂg@;}q}o&%gz@m[i_mg' {A8midine A further preferred embodiment

of the invention are compounds of formula I, wherein Xis 10 C-R', Y is C-R2 and Z is CH. ID wherein
R4is a 6-rﬁéﬁﬁb@%ﬁfmﬂ%{ﬁ@wﬂ&Tﬂ)@'f‘ﬁo&ﬁ‘}lﬁrﬁﬂ%@,ﬂf@fz2 nitrogen atoms, optionally ~ substituted
by | to 3 groupsissleciadntamdyaingenclomen aiadzdnres alliaxnegiNRR’; 15 Rlis hydrogen, lower
cubsiuted ATk DA RIS B PSR T er oyl or heterooycloaliyl: R and R are
indepiéhdentiytiRutyle@okiaitehnydingern b lofvelpatkyidineor a pharmaceutically acceptable acid
2&?232 :r%%ﬁﬁgg}%%}gg@&%%g&%e&%%wglgfg%ﬁgsgaqsyg&%mgeand/or optical isomer and/or
2-tert-Butyl-6-(6-chloro-pyridin-3-ylethynyl)-pyrazolof 1,5-2]pyrimidine
5-(2-tert-Butyl-pyrazolo[1,5-alpyrimidin-6-ylethynyl)-pyridin-2-ylamine
2-tert-Butyl-6-(5-chloro-pyridin-3-ylethynyl)-pyrazolof 1,5-a]pyrimidine
15 2-tert-Butyl-6-pyrimidin-5-ylethynyl-pyrazolo[1,5-a}pyrimidine
2-tert-Butyl-6-(3,4-difluoro-phenylethynyl-pyrazolo[ 1,5-a]pyrimidine
6-Phenylethynyl-2-(tetrahydro-pyran-4-vl)-pyrazolo[1,5-a]pyrimidine
4-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)-phenylamine
2-(6-Phenylethynyl-pyrazolo[1,5-a]pyrimidm-2-yl)-propan-2-ol
20 2-tert-Butyi-6-(5-fluoro-pyridin-3-ylethynyl)-pyrazolo[ 1,5-ajpyrimidine
6-Phenylethynyl-pyrazolo[1,5-alpyrimidine-3-carbonitrile
3-(2-tert-Butyl-pyrazolof 1,5-a}pyrimidin-6-ylethynyl)-phenylamine
2-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-yiethynyl)-phenylamine
2-iert—Butyl~6-(2,5~diﬂuoré—phenylethynyl)-pyrazelo{ 1,5-ajpyrimidine or
25  2-Isopropyl-6-phenylethynyl-pyrazolo[1,5-alpyrimidine.

A further preferred embodiment of the invention are compounds of formula IB, wherein X
is C-R', Yis N and Z is CH,

R 1B

30 wherein



‘The following compound is encompassed by formula ID: 6-Phenylethyrtyl-pyrazolo[1,5-a]pyridine or
2-tert-Butyl-6-phenylethynyl-p yrazo lo[1,5-a]pyridine. 25 A further preferred embodiment of the
invention areggrgf%%{? of foiiula I, wherein Xis N, Y is C-R2 and Z is CH o1t

2011/07317 0/069593 -8- TB wherein Réis a 6-membered a’FSF’E%E% Yidtittent
containing 0, 1 or 2 nitrogen atoms, optionally _&ubstituted by 1 to 3 groups, selected from
halogen, lower alkyl, lower alkoxy or NRR'; 5 R2is hydrogen, CN, lower alkyl or heterocycloalkyl; R

and R’ araaﬁdepammwm&@@ﬁa@mgrb@w@gm&m@ aleyl: an& phalimacelpically pcceptable

acid addition salt, arac f;rﬂ?grrlxt re, or its orr ondlng)rﬁenantlomer and/or optical isomer and/or

stereoisomer the%ogflilﬁ ?}u%rﬁ FhdREgrBrianE HEosyhARAethynyl- [1
2,3]triazoBd [1, 5@@@1}@@@10%9mgpw%@amf}gommmsmépnwﬁymﬁmetdmmpn may

be carried out in 599U uential o rgent synthetic rou%ﬁy nthes of the compounds of the
invention are 15 shovS/”r’?lC b Oa%% ?lr(l%éﬂ hexr%ggu e(tﬁlo é)rrélqﬁ’f%d for carrying out the reaction

and purifidation bt mméspﬁnﬁglﬁyd&mmsaah@mwﬁtomwelmmmthe art. The substituents and
indices usgdiniihe.folowing, desqrinsienal ARIEISE AN eI TPADES dyen figrein before.

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

The followng compound is encorpassed by formula IB:

10 6-Phenylethynyl-[1,2.4]triazolo[1,5-a]pyridine
2-tert-Butyl-6-phenylethynyl-{1,2,4)triazolo[ 1,5-alpyridine oe
2-Methyl-2-(6-phenylethynyl-[1,2,4}triazolof1,5-a]pyridin-2-yl)-propan-1-ol.

A further preferred embodiment of the invention are compounds of formula I, wherein X is
15 C-R'andY and Z are N.

R
N=(
N N
O
A7
R IC

wherein
R* is a 6-membered aromatic substituent containing 0, I or 2 nitrogen atoms, optionally
substituted by I to 3 groups, sclected from halogen, lower alkyl, lower alkoxy or NRR’;
20 R! is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or
is heterocycloalkyl optionally substituted with hydroxy or alkoxy;
R and R’ are independentiy from each other hydrogen or lower alkyl;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomer and/or optical isomer and/or stereoisomer thereof.
25
The following compound is encompassed by formula IC:
6-Phenylethynyl-[1.2,4ltriazolo{1,5-a]pyrimidine
2-tert-Butyl-6-phenylethynyl-[1,2,4]triazolo[ 1,5-alpyrimidine
2-tert-Butyl-6-(2,5-difluoro-phenyiethynyl)-[ 1,2,4]triazolo[ 1,5-a}pyrimidine
30 2-tert-Butyl-6-(3-fluoro-phenylethynyl)-[1,2,4]triazolo[1,5-a]pyrimidine



The compounds of formula | can be manufactured by the methods given below, by the 20 methods
given in the examples or by analogous methods. Appropriate reaction conditions for the individual
reaction step 8%{?9(97‘9’1%0 a person skilled in the art. The reaction sequence is not limited to the one
displayed in the schemes, however, depending on the starting materials %%%%P’r’ggﬁé‘a%ive reactivity
the sequence of reaction steps can be freely altered; Starting materials are either commercially
available or can be prepared by methods analogous to the methods given 25 below, by methods

described nsefBieyices Cerrifole HaSCERINNAN N giexagples RkMdRgthods known in the art.

The present compo of fonmla.l and their rlarmaceutically acceptable salts may be prepared by
methods, Eﬁ%@?ﬁ' rhgé(%gﬁ, ?"é&%ﬁ‘%ﬁl‘éﬁ’y@fﬁ%{fe{ bbledd FHAEHN HeedibEYRfow, which process
comprises:dd@pheactigl-&-phanytuineh of foihm)taa2o 19F Y Shiidake aryl-acetylene of formula 3 R43
to a compgl f formula } 5 wherein th titue re.descrined above, or b) reacting a
compoun(?g\?go molfllgr% y?é Wltﬁ\{g%@ﬁ?ggﬁﬁ? oarzr%%ﬁ’%—i]f}fﬂﬁlé?b%&ro yield a compound of formula 1
5 6-(3-Fluoro-phenylethynyl)-2-morpholin-4-yi-{1,2,4]triazolo[ 1,5-a]pyrimidine
6-(3-Chloro-phenylethynyl)-2-morpho lin-4-yi-[1,2,4]triazolof 1,3-a]pyrimidine or
6-Phenylethynyl-2-pyrrolidin-1-yl-[1,2,4Jtriazolo[1,5-a]pyrimidine

A further preferred embodiment of the invention are compounds of formula I, wherein X is
10 C-R',Yis C-R* and Z is CH.

wherein

R? 18 a 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally
substituted by 1 to 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR’;

i5 R 18 hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or

18 heterocycloalky! optionally substituted with hydroxy or alkoxy;

R? is hydrogen, CN, lower alky! or heterocycloalkyl;

R and R’ are independently from each other hydrogen or lower alkyl;

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

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

The following compound is encompassed by formula ID:
6-Phenylethynyi-pyrazolo[1,5-a]pyridine or
2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-a]pyridine.
25
A further preferred embodiment of the invention are compounds of formula I, wherein X is
N,Yis C-R* and Z is CH.



wherein the substituents are described above and hal is halogen, selected from CI, Br or 1, 15 ¢)
reacting a compound of folinula 6 N 6 o with a suitable aryl-acetylene of form.ula 3 R43 .to a
compound of foj lgg yydzo 2011/073172PCT/EP2010/069593 -10- 1 wherein the substituents are
described abé){\‘/aer,ﬂgh 17? esired, converting the compounds obtained intopﬁ?ﬁﬁ%&%ﬁﬁ?&%‘qﬂy accepta_lb_le
acid addition salts. The preparation of compoungs of formula | is further described in more detail in
schemes Ito 10 and in examples 1-51. Scheme 1 R

N=N

N AR

R’ 7 IE
wherein
R? is a 6-membered aromatic substituent contaim'ﬁg 0, 1 or 2 nitrogen atoms, optionally
substituted by 1 to 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR’;
5 R® is hydrogen, CN, lower alkyl or heterocycloalkyl;
R and R’ are independently from each other hydrogen or lower alkyl;

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

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

10 The following compound is encompassed by formula IE:

6-Phenylethynyl-[1,2,3triazolo[1,5-a]pyridine.

The preparation of compounds of formula 1 of the present invention may be carried out in
sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
15 shown in the following schemes 1 to 6. The skills required for carrying out the reaction and
purification of the resulting products are known to those skilled in the art. The substituents and
indices used in the following description of the processes have the significance given herein
before.
The compounds of formula I can be manufactured by the methods given below, by the
20 methods given in the examples or by analogous methods. Appropriate reaction conditions for the
individual reaction steps are known to a person skilled in the art. The reaction sequence is not
limited to the one displayed in the schemes, however, depending on the starting materials and
their respective reactivity the sequence of reaction steps can be freely altered. Starting materials
are either commercially available or can be prepared by methods analogous to the methods given
23 below, by methods described in references cited in the description or in the examples, or by
methods known in the art.
The present compounds of formuia 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

30 a) reacting a compound of formula 2



IA 10 A 6-ethynyl-pyrazolo[1,5-a]pyrimidine of formula IA can be obtained by condensation of an
appropriately substituted 2-H-pyrazol-3-ylamine 7 and bromomalonaldehyde 8 with
paratoluenesylifpnic, acid.monohydrate in a solvent like n-butanol to yield the cortesponding 6-
bromo-pyrazolo[1,5-a]pyrimidine derivative 9. Sonogashira coupling of the
6-bromopyrazolo[1,5-a]pyrimidine derivative 9 with-an appropriately substituted aryl-acetylene 3 yields
15 the desired 6-ethynyl-pyrazolo[1,5-a]pyrimidine of foiloula IA (scheme 1). WO
2011/073172PCT/EP2010/069593 Scheme 2  AltelTétively, the intermediate 9 can be reacted in a
Sonogashira-coupling with trimethylsityl acetylen Ygive the
6-trimethylsilanylethynyl-pyrazolo[1,5-alpyrimidin gdg dvative 11. 5 Deprotection of the silyl-group with
tetrabutylammonium fluoride (1.5mmol on silicgrgel) in a golvent like dichloromethane yields the
correspongling.ethynyl ggni_\éggt\ﬁe&go%%gﬁspira coupling of 12 with an appropriately substituted
aryl-halogenide yields thé desifed 6-ethynylpyrazolo[1,5-a]pyrimidine of formula IA (scheme 2). This
reaction sequence can alternatively be applied b &ﬁpling the trimethylsilanyl derivative 11 with an
appropriately substituted aryl 10 halogenide undér Sondgashira coupling conditions with simultaneous
addition of tetral tg@%@@ngﬁuoride which realizes the silyl deprotection in-situ. 15 20 WO

06

2011/073172PCT/EP2010/069593
. 11\1.—)(\’
N
4
9
P
5 R I
wherein the substituents are described above, or
b) reacting a compound of formula 4
X
N
P
P L
7= 4
10 with a compound of formula 5
| R*-hal 5
To vield a compound of formula I
5\1:)(\/
N
4
!
R* Z
1

wherein the substituents are described above and hal is halogen, selected from Cl, Bror ],
15 c¢) reacting a compound of formula 6
N=X

i
N

Y
FSC\ ”O U
(/S\O 2L

o 6

with a suitable aryl-acetylene of formula 3

S

R 3

to a compound of formula I



-12- Scheme 3 IOHTFA (cat.)H2N-01-1*HCINNNH EtOH-; NN"..y. N ".1-PrOH, THF--1 4h, 50CII
........... Y -, M47R160r, 50CR4 4 1-22 RR 16 A 6- ethyny14l 2 4]tr|azolo[1 5-a]pyridine of
foimula IB ca@,ggogm%qﬁd by Sonogashira 5 coupling of an aryl- acetylen 1_3r

2-amino-5-iodopyridine 13 to yield the corresponding 5- ethynyl-pyridin-2-ylamine 3erlvat|ve 14.
Reaction of 14 with a (1,1-dimethoxy-alkyl)-dimethylamine 15 in presence of an acidic catalyst like
trifluoroacetic acid and a solvent such as ethanol yields the corresponding amidine 16 , which is
treated with hydroxylamine hydrochloride in a solvent Stm?% as i-PrOH:THF (5:1 v/v) to give the desired
N-hydroxyamidine 17. This compound 10 is cyclized luoroacetic anhydride in a solvent such as
THF to give the desired 6-ethynyl[1,2,4]triazolo[1,5-d]pyridine of formula 1B (scheme 3). WO
2011/073172PCT/EP2010/069593 -13- A 6-ethy. -d]triazolo[1,5-a]pyrimidine of formula IC can
be obtained similarly by reacting 2-amino-5gsrefiopyrimidine 18 with a
(1,1-dimethoxy-alkyl)-dimethylramine 15 in presence of an alidic catalyst like trifluoroacetic acid and a
solvent sueheasethanalstaugive thedeasrpspaneiagzamidine 19, which is treated with hydroxylamine

hyd rOChloﬁd it S%lﬁ/x%rilttir?gu ﬁpe %&5}%&%‘&'& ogjmmed into pharmaceutically acceptable acid addition

salts,

The preparation of compounds of formula [ is further described in more detail in schemes

1to 10 and in examples 1 -51.

Scheme 1
,
» 1. p-TSOH*H,0 R
M= n-BuQH NN?\ 5 P
' 16h reflux R
HN} L | v m”
Br N 3
9
R1
2. Bis-(tpp)-Pd()Cl, N=
EtN, TPP, Cul N/ R
THF, 2h reflux [ !
e S
R 7
- IA

10 A 6-ethynyl-pyrazolo[1,5-a]pyrimidine of formula 1A can be obtained by condensation of an
appropriately substituted 2-H-pyrazol-3-ylamine 7 and bromomalonaldehyde 8 with para-
toluenesulfonic actd monohydrate m a solvent like n-butanol to yield the corresponding 6-
bromo-pyrazoio[1.5-alpyrimidine derivative 9. Sonogashira coupling of the 6-bromo-
pyrazoio[1,5-ajpyrimidine derivative 9 with an appropriately substituted aryl-acetylene 3 vields

15  the desired 6-ethynyl-pyrazoio[1,5-a]pyrimidine of formula IA (scheme 1),

20



5 (5:1 v/v) to give the N-hydroxyamidine 20. This compound is cyclized with trifluoroacetic anhydride in
a solvent such as THE to give the desired 6-ethyny141,2 4]triazolo[1,5- a]pyrimidine of formula IC
(scheme 4). A 6-ethynyl-pyrazolo[1,5-a]pyridine of formula ID can be obtained by decarboxylation of
an appropriate®) subgsated 6-methoxy-pyrazolo[1,5-alpyridine-3-carboxylrcaoit e stes223with
hydrobromic acid, yielding the corresponding pyrazolo[1,5-a]pyridin-6-ol derivative 23, which is
converted to the triflate derivative 25 using trifluorométhanesulfonic anhydride 24 and a base 15 such
as triethylamine in a solvent such as dichloromethane. Sonogashira coupling of 25 with an
aryl-acetylene of formula 3 yields the desired G-Myrazolo[l,&a]pyridine of formula ID (scheme

5). 20 WO 2011/073172PCT/EP2010/069593 -14- Scheme 6 R41E AR’
6-ethyny141,2,3@@2&0[1,5-a]pyridineﬁfﬁ-f@nﬁﬁﬁﬁ']@zcan be obtained?( coupling of an appropriately

i

substituted 5-halp pe aldehyde or k&briE2d-ith hydrazine in rf such 5 as methanol,
followed by oxjdation with+an bgﬁ Ing é&éﬁ!gﬁﬂﬁ‘as manganese gioxide yielding the corresponding
6-bromo-[k2; olo[E5-alpytidine derivative 27. Sonogashigato /I'i\!ng of 27 with an aryl-acetylene
3 yields the desired 69ethyny141,21§]triazolo[1,5-a]pyridin,e&{ formula IE (scheme 6). 10Scheme? ORI
OEt,N, CH2012y '

R’ R’
. N
TBAF (1.5 mmollg Si0,) N== Bis-(tpp)-Pd(inCl, g -
CH.CL. 2h ¢t l\ll P Et,N, TPP, Cul
sy, 21, N /{/ THF, 2h reflux /L/N
o _ )
,// " RA,Hal 5 o~ A

Alternatively, the intermediate 9 can be reacted in a Sonogashira-coupling with trimethylsilyl
acetylene 10 to give the 6-trimethylsilanylethynyl-pyrazolo[1,5-alpyrimidine derivative 11.

5  Deprotection of the silyl-group with tetrabutylammonium fluoride {1.5mmol on silica gel) in a
solvent like dichloromethane yields the corresponding ethynyl derivative 12. Sonogashira
coupling of 12 with an appropriately substituted aryl-halogenide yields the desired 6-ethynyl-
pyrazolo[1,5-aJpyrimidine of formula IA (scheme 2). This reaction sequence can alternatively be
applied by coupling the trimethylsilanyl derivative 11 with an appropriately substituted aryl

10 halogenide under Sonogashira coupling conditions with simultaneous addition of

tetrabutylammonium fluoride which realizes the silyl deprotection in-situ.

15

20

25



N NH,N NH 2 CIAR1 1h 0-5C /-* 132829 Lawesson's reagent toluene 48hrs reflux at,R1 N NH
H2N-OH"HCI Et3N, EtOH 2h, 25C ,NRi 0 "z"( /** NNH pTsCl, pyridine toluene 4hrs, 25C

WO 2011/673172 PCT/EP2010/069593

-12-

Scheme 3

Big-(tpp)-Pd(IBCL,

Ny NH
N NH Et.N, TPP, Cul | = ¢ \o
2 H THF, 2h refl Z
| + R4// r . o + 7 O}(Nz
|NF R 14 R
13 3 15
OH
TFA (cat.) N. N &, H2N-OH*HCI N. N. NH
EtOH s ST PrOH, THE i
4h, 50°C 4 R 6hr, 50°C ~Z R
O ——* D s /
R 7 rA7
16 _ 17
R‘l
=
TFAA NN
THF, 16h, 0-25°C P
Foo /;,
R* B

A 6-cthynyl-[1,2 4]triazolo[1,5-a]pyridine of formula IB can be obtained by Sonogashira
5 coupling of an aryl-acetylene 3 with 2-amino-5-iodopyridine I3 to yield the corresponding 5-

ethynyl-pyridin-2-ylamine derivative 14. Reaction of 14 with a (1,1-dimethoxy-alkyl)-dimethyl-
amine 15 in presence of an acidic catalyst hke trifluoroacetic acid and a solvent such as ethanol
vields the corresponding amidine 16 , which is treated with hydroxylamine hydrochloride in a
solvent such as i-PrOH:THF (5:1 v/v) to give the desired N-hydroxyamidine 17. This compound

10 is cyclized with triflnoroacetic anhydride in a solvent such as THF to give the desired 6-cthynyl-
[1,2,4]triazolo[1,5-alpyridine of formula IB (scheme 3).

Scheme 4
\ TFA (cat) l H,N-OH*HCI
'N.. _NH 6] EtOH N. _N. _N i-PrOH, THF
YR, A0 a0 [ . e soC
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N N NH THF, 16]’1, 0-25°C ] 3% y L ! N
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s . NN THF, 2hreflux Ny
B~ R /E/\Nr A B | 2N
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31 3 Bis-(tpp)-Pd(II)C12 r Et3N, TPP, Cul "-- ---/' THF, 2h reflux1 ..."." 4 r RIB WO
2011/073172PCT/EP2010/069593 -15- such as Et3N in a solvent like dichloromethane to yield the
corresponding N45-iodo-pyridin-2- v1)-amide 29. Reaction of 29 with Lawesson's reagent in a solvent
like toluene YR tE7ébiFesponding thioamide 30. Reacting 30 with hydr8%i&RAHE/ PiAFPéchloride and
a base such as Et3N in a solvent like EtOH yields tn%_corresponding hydroxyamidine 31, which is
treated with

A 6-ethynyl-[1,2,4}triazolo[ |,5-a]pyrimidine of formula IC can be obtained similarly by reacting
2-amino-5-bromopyrimidine 18 with a {1,1-dimethoxy-alkyl)-dimethyl-amine 15 m presence of
an acidic catalyst like trifluoroacetic acid and a solvent such as ethano! to give the corresponding
amidine 19, which is treated with hydroxylamine hydrochloride in a solvent such as i-PrOH:THF

5 (5:1 v/v) to give the N-hydroxyamidine 20. This compound is cyclized with trifluoroacetic
anhydride in a solvent such ag THF to give the desired 6-ethynyl-[1,2,4]triazolof1,5-
ajpyrimidine of formula IC (scheme 4).

Scheme 5

1. HBr (48%)

2. ELN, CH.CI
16h, 110°C : =

1hr, rt

3. Bis-(tpp)-Pd(ICl,
Et,N, TPP, Cul
THF, 2h reflux

10
A 6-¢cthynyl-pyrazolo[1,5-a]pyridine of formula ID can be obtained by decarboxylation of an

appropriately substituted 6-methoxy-pyrazolo[1,5-a]pyridine-3-carboxylic acid ester 22 with
hydrobromic acid, yielding the corresponding pyrazolof1,5-ajpyridin-6-ol derivative 23, which is
converted to the triflate derivative 25 using trifluoromethanesulfonic anhydride 24 and a base

15 such as triethylamine in a solvent such ag dichloromethane. Sonogashira coupling of 25 with an
aryl-acetylene of formula 3 yields the desired 6-ethynyl-pyrazolo[1,5-alpyridine of formula ID
{scheme 5).

20



5 p-TsCl and pyridine in a solvent like toluene to give the desired 6-iodo-[1,2,4]triazolo[1,5- a]pyridine
32. Sonogashira coupling of 27 with an appropriately substituted aryl-acetylene 3 yields the desired
6-ethynyl-[1,2,4]triazolo[1,5-alpyridine of formula IB (scheme 7). Scheme 8 R4 10ID A
6-ethynyl-pyr&# b1 HByridine of formula ID can be obtained by formatiBRIF REAGLES-
bromo-pyridinium 2,4-dinitro-phenolate 35 from 3-onmopyridine 33 and
0-(2,4-dinitropheny1)-hydroxylamine 34 in a solvent ﬁRe acetonitrile. Reacting the pyridinium derivative
35 with an appropriately substituted propynoic agi&ler:pn%tgyl ester 36 and a base such as K2CO3 in a 15
solvent like DMF yields the corresponding 6-bromo-pyrazolo[1,5-a]pyridine-3-carboxylic acid ester 37,
which is decarboxylated Withi)hM m_rlgmic acid, yieldigg the corresponding Bis-(tpp)-Pd(I)Cl,
6-bromopyrazole{L, 5T hyridin /3l @8. Sonogashira coupling of 38 wﬁh"é\ﬁ%c’éﬁﬁ‘dpriately
substituted arjjl-acetylene 3-yietds-the-destred 6-ethy -pﬁazelo %pyri&f#e ot i ula ID (scheme

8). WO 2@t1/ 172PCT(EF62%§%?%£F5©3 -16- e 9 IR'AcOHci Hti.i--.",-K2hrs, 60C N,,./ -
1.0....-N NH2Br 39Br-28 #C)21 BisX(tip )-Pd(11)C12 Et3iy TPP, Cut THF, 21i reflux

N=N
! 2
N. 7R

ZZ
R IE

A 6-¢thynyl-[1,2,3]triazolo[1,5-a]pyridine of formula TE can be obtained by coupling of an
appropriately substituted 5-halopyridine aldehyde or ketone 26 with hydrazine in a solvent such

5 as methanol, followed by oxidation with an oxidizing agent such as manganese dioxide yielding
the corresponding 6-bromo-{1,2,3}triazolo[1,5-alpyridine derivative 27. Sonogashira coupling of
27 with an aryl-acetylene 3 yields the desired 6-ethynyl-[1,2,3]triazolo[1,5-a]pyridine of formula
IE (scheme 6).

10 Scheme 7
O R 1
Lawesson's reagant 8 R
N. .NH 0 EtN, CH.Cl, N Ii toluene Y
S 2 )J\ 1h 0-5°C AN 48hrs reflux Ny, - NH
| + o R M—0— | - >
I & } & =
i
13 28 29 30
H,N-OH*HCI : :
N._R idi R
Ny pTsCl, pyridine
SES%S%E)OH S \IL/ toluene l’\lf—{ . //
' I 5 H 4hrs, 25°C _ Nz N + R _
[N M 3
|
31 3
R1
Bis-(tpp)-Pd(11)Cl, 3“""<N
Et,N, TPP, Cul Nz
THF, 2h reflux N { P
Fon {/
R B

A 6-ethynyl-{1,2,4]triazolof1,5-a}pyridine of formula IB can be obtained by reaction of 2-amino-

S-iodopyridine 13 with an appropriately substituted acid chloride 28 in the presence of a base



40 A 6-ethyny141,2,41triazolo[1,5-a]pyrimidine of formula IC can be obtained by condensation of an
appropriately substituted 1H-1,2,4-triazo1-5-amine 39 with 2-bromomalonaldehyde 40 in 5 AcOH to
give the corresponding 6-bromo-[1,2,4]triazoto[1,5-a]pyrimidine 21. Sonogashira coupling of 21 with an
appropriatelyVstB8titifed aryl-acetylene 3 yields the desired 6-ethynyl[1,2 2JtFiEEHNHDLEAFpyrimidine of
formula IC (scheme 9). Scheme 10 A 6-ethynyl-[ ,g,4]triazo|o[1,5-a]pyrimidine of formula IC can also
be obtained by condensation of an appropriately substituted 1H-1,2,4-triazol-5-amine 39 with
2-bromomalgnal de 40.in )H 10.give the corresponding 6-bromo-[1,2 4ltriazolo[1,5-a]pyrimidine
21, Sonog Lol Saua o o o g S e
trimethylsitingieite R RepQiditc 628w |th 5-afpseimivinecdt. iSenobashiie dcouptingiwiththe-situ
desiylaton i ANt ARBRAAPSR RPN A A bR RASRINR ABlB NG APPURd Gich ay

ethyny141,2 4jtriazolo[1,5-a]pyrimidine of formula IC (scieme 10). Preferably, the compoun

formula | d4:0e8ctitiucRiEMFaO T xie ks the prrarmapdugdal orsptime Savlidise araatedeitBatment or
prevertion,of 3¥aAQSISd RRIIERSGIRGRIERPIRBIR, td4R201 1Q%3d 43R TTEPZ2RIOLRG9593 -17-

alpyridine 32. Sonogashira coupling of 27 with an appropriately substituted aryl-acetylene 3
yields the desired 6-ethynyl-[1,2,4]triazolo] ,5-a]pyridine of formula IB (scheme 7).

Scheme 8
~, - O;_x +-Oﬁ
N Osy© 1. CH,CN NN o)
) 40°C, 16h N. O
D, (e
= . D) 1
Br I}I,O Br - I}E_ R
o O
33 34 35 36

2. K,CO, 3. HBr (48%)
DMF, 25°C 36h, 80°C
_ e v—— + RA(//?
3
37 38

4. Bis-(tpp)-Pd(I)Cl,
Et N, TPP, Cul
THF, 2h reflux

10
A 6-ethynyl-pyrazolo[1,5-ajpyridine of formula ID can be obtained by formation of 1-amino-3-
bromo-pyridinium 2,4-dinitro-phenolate 35 from 3-bromopyridine 33 and O-(2,4-dinitro-
phenyl)-hydroxylamine 34 in a solvent like acetonitrile. Reacting the pyridinium derivative 35
with an appropriately substituted propynoic acid methy! ester 36 and a base such as K,CO; ina

15 solvent hke DMF yields the corresponding 6-bromo-pyrazolof1,5-ajpyridine-3-carboxylic acid
ester 37, which is decarboxylated with hydrobromic acid, yielding the corresponding 6-bromo-
pyrazolo{1,5-ajpyridine derivative 38. Sonogashira coupling of 38 with an appropriately
substituted aryl-acetylene 3 yields the desired 6-cthynyl-pyrazolo[1,5-alpyridine of formula ID
(scheme 8).



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 ¥Ro8&/Yathifotrophic lateral sclerosis (ALS), dementia causeBBYERITE ¥ e injuries,
retinopathy, idiopathic parkinsonism or parkinsonisi). caused by medicaments, muscle spasms,
convulsions, migraine, urinary incontinence, gastrointestinal reflux disorder, liver damage or failure
whether drug or disease induced, Fragile-X syn%r M, Down syndrom, autism, nicotine addiction,
opiate addiction, anxiety, vomiting, dyskinesia, eating disorders, in particular bulimia or anorexia

nervosa, and depressions, particularly for the treage {btp?g I;l)glprevention of acuf and/or chronic
neurological disbrdergic@hiiety, the treqﬂaaént of c@g%!qﬁal actte pain, urinaiicontinence and

obesity. THe pheferredifitlfthtions are schifphrenigiangh cagritive disorders:Nz"NPresent invention
fitrther reIa[‘é?(to the use ofa compﬁ?ormuia—l—a%bed herein, y,vpl as its
pharmaceutically acceptéible salt,8of t /manufacture4g%medicam§n referably 15 for the treatment
and preventiq@ of the hentionecdisorders. Bi%lnicaBAssay &d Data: Intracelfular ca2+
mobilization assay A mogpclonal HEK-293 cell line stably transfected with a cDNA encoding for the
human 20 mG1u5a receptor was generated; for the work with mG1u5 Positive Allosteric Modulators
(PAMSs), a‘cétktinayiith, lotitrieceloidrexipreisidndafdimnt ucenhstitbiiveddoeptatcastivity afas

selected tg-allow thedifferstiation:of asonisticoyarsisRAVAYIY el WRIRIGHIY g ccording to
standard protocols (Fréshney, 2000) in Dulbecco's Modified Eagle Medium with high r:gklrlij{cose
d

supplemeARAHVRIEY THM etREsRARENEGOR RrBMSS-HEEaRkdbvirdaypavkaccHf Songes
Penicillin/ Sghgmiaayein .50 a8 4phiyerasny sinand R-oioukRstigidior faleelksmliseagents and

antibiotics from Invitrogen, Basel, Switzerland). About 24 his before an experiment, 5x104 cells/well
were seededinHERMPLySHEESRIdEe ERKRIA b S8R 96-well plates. The cells were loaded with
2.5 gM Fluo-4A1vl in loading 30 buffer (1XxHBSS, 20 mM HEPES) for 1 hr at 37C and washed five
times with loading buffer. The cells were transfeégggn%g%a Functional Drug Screening System 7000
(Hamamatsu, Paris, France), and 11 half logari al dilutions of test compound at 37C were

added and the cells were incubated for 10-30 mm gs{éth %%L
2

> th iﬂ C{ecording of fluorestence. Following
this pre-incubation stegp;dhe agonist L-gjgtgmate W%%if 8é§

he cells at a cgm{entration
correspondiNgi\WO 261 E/E83172PCT/RP200.0/06 -qi EC20 (typical nd 80 uM) with

on-line recadtging of tluores&enc‘é; in dyderito acc y variatio s/i the responsiveness of
cells, the EC3@0f glutaméite was defe Ned immediatelgZahead of eacggexpefiment by recording of a
frill dose-response cugy. tamate. §1Responseszv§gre rm:'asuredsgs 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 A maximal
stimulatory using XLfit, a curve fitting program that iteratively plots the data using Levenburg
Marquardt aE!g_ {Fi)th_r[gd ;[)%? single site compefition analysis equation used was y = A + 10 where y is the
% maximal épgu,ﬂ%g !e}?@/gg, A'is the mmimum y, B is the maximumy, C is the EC50, x is the log10 of
the concenmﬁ@@oqﬁ,{ ,Gompeting ¢ Und and D is the slope of the curve (the Hill Coefficient).
From these-eurves-the-ECB0 (conce tration at which half maximal stimulation was achieved), the Hill
coefficient as welljgs the maximggresponse in % of the maximal stimulatory effect obtained with
saturggng conRentragions of R-glutamate were!©

A G-ethynyl-[1,2,4]triazolo[1,5-a]pyrimidine of formula IC can also be obtained by condensation
of an appropriately substituted 1H-1,2,4-triazol-5-amine 39 with 2-bromomalonaldehyde 46 in
AcOH to give the corresponding 6-bromo-{1,2,4]triazolo[1,5-a]pyrimidine 21. Sonogashira
coupling of 21 with trimethylsilyl acetylene 1§ yields the corresponding 6-

15 trimethylsilanylethynyl-[1,2,4]triazolo{ 1,5-a]pyrimidine 41. Sonogashira coupling with in-situ
desilylation of 41 and an appropriately substituted aryl-halogenide 5 yields the desired 6-
ethynyl-[1,2,4]triazolo[ 1,5-a]pyrimidine of formula ¥C (scheme 10).

Preferably, the compound of formula I as described herein as well as its pharmaceutically

acceptable salt 1s used in the treatment or prevention of psychosis, epilepsy, schizophrenia,



15calculated. Positive signals obtained during the pre-incubation with the PAM test compounds (i.e.
before application of an EC20 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 aftéY@aitib# GEthe EC20 concentration of L-glutamate was indRafiF& Wi g# 23 inhibitory
activity of the test compound. In the list of examplej,p_elow are shown the corresponding results for
compounds which all have EC50< 500 nM.. Ex. Structure Name ECso (riM) mCluSPAM EIf. (%) 1 N -

N/SO 6'5’4?%@(%%?%'@@%@55 %%gnli%l%’gi_s%%\é%r%irgc{rfgegl%r%flcg:t%cli%s}"chl\lro/nic 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,

5 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

10 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 pharmaccutically acceptable salt, for the manufacture of a medicament, preferably
15 for the treatment and prevention of the above-mentioned disorders.

Biological Assav and Data:

Intracellular Ca®" mobilization assay

A monoclonal HEK-293 cell line stably transfected with a cDNA encoding for the human

20 mGlu5Sa 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 Eagie Medium with
high glucose supplemented with 1 mM glutamine, 10% (vol/vol) heat-inactivated bovine calf

25 serum, Penicillin/Streptomycin, 50 pg/ml hygromycin and 15 pg/ml blasticidin (all cell culture

reagents and antibiotics from Invitrogen, Basel, Switzerland).

About 24 hrs before an experiment, 5x107 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 m loading
30 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-iine recording of fluorescence. Following this pre-

incubation step, the agonist L-glutamate was added to the cells at a concentration corresponding



| 40 2-Methy1-6-phenylethynylpyrazolo[1,5-aThyrimidine 49 99 WO
2011/073172PCT/EP2010/069593 -19- 40 _, N/ IN z 6-(2-Fluoro-phenylethynyl)-
2-methyl-pyrazolo[1,5- a]pyrimidine 47 81 40 1l-- N/
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to ECyy (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.

Responses were measured as peak mcrease 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-AY(1+{{x/C)D))),
where y 18 the % maximal stimulatory effect, A is the minimum y, B s the maximum y, C is the
ECs, x 15 the log10 of the concentration of the competing compound and D is the slope of the
curve (the Hill Coefficient). From these curves the ECy (concentration at which half maximal
stimulation was achieved), the Hill coefficient as well as the maximal response in % of the
maximal stimulatory cffect obtained with saturating concentrations of L-glutamate were
calculated.

Positive signals obtained during the pre-incubation with the PAM test compounds (i.e. before
application of an ECyy 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 ECyo concentration of L-giutamate was indicative of an
mhibitory activity of the test compound.

In the list of examples below are shown the corresponding results for compounds which all have
ECs¢< 500 nM..

ECsq (nM)
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34 L ] o 50 77
Z [1,2,3]triazolo[1,5-a]pyridine




| Ib 2-Cyclobuty1-6- phenylethynyl-pyrazolo[1,5- alpyrimidine 182 102 19 Y-,,,N/IN

2-tert-Buty1-6-p-tolylethynytpyrazolo[1,5-a]pyrimidine 100 68 2 N / N ci

2-tert-Buty1-6-(4-ehlorophenylethyny1)-pyrazolo[1,5- a]pyrimidine 400 89 21 "- I, N ......

WO 2611/073172 PCT/EPZO10/669393
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N= 3-(2-tert-Butyl-pyrazolo[1,5-
N
35 N alpyrimidin-6-ylethynyl)- 37 69
N 7 phenylamine
5\!5 2-(2-tert-Butyl-pyrazolo[1,5-
N.
36 N N alpyrimidin-6-ylethynyl)- 155 88
7 phenylamine
ﬁ? 2-tert-Butyl-6-(2,5-difluoro-
- 37 F LN phenylethynyl)-pyrazolo[ 1,5~ 39 65
A
alpyrimidine
F
b
N7 2-1sopropyl-6-phenylethynyvi-
38 |4 P o Y 8 53
Z # pyrazolo{1,5-ajpyrimidine
e
NN 2-tert-Butyl-6-phenylethynyl-
39 ] P ) . 30 54
y [1,24Mtriazolo[1,5-a]pyridine
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N=
NN 2-Methyl-2-(6-phenylethynyl-
40 - [1.2,4]triazolo[ 1,5-a]pyridin- 66 88
#
2-yl)-propan-1-o0l




J,11 2-tert-Butyl-6-(6-chloropyridin-3-ylethyny1)- pyrazolo[1,5-a]pyrimidine 183 77 WO
2011/073172PCT/EP2010/069593 -22- 22 "-- _r.N1/IN "....,,,r--- NN.- 5-(2-tert-Butyl-pyrazolo[1,5-
alpyrimidin-6-ylethyny1)- pyridin-2-ylamine 255 98 23 7-'11.)-2 Z-Z\\ - /)-(-5 2-

2-tert-Buty 1-8Y(B28HIBEpAridin-3-ylethyny1)- pyrazolo[1,5-a]pyrimidine 34 PCT/EP2010/069593

25
2-tert-Butyl-6-phenylethynyl-
41 7o 'y. Y 32 122
pyrazolof1,5-a]pyridine
2-tert-Butyl-6-phenylethynyl-
42 [1,2,4}triazolof1,5- 9 73
afpyrimidine
;ﬁi 2-tert-Butyl-6-(2,5-difluoro-
NN
henylethynyl)-
43 ¢ 9 phenylethynyl 14 37
e a [1,2,4}triazolo]1,5-
alpyrimidine
F
NQ( 2-tert-Butyl-6-(3-fluoro-
N henylethynyt)-
44 | /\111/ P ) ) 9 85
. y [1,2,4]triazolo[1,5-
ajpyrimidine
N’?Z\ 2-tert-Butyi-6-(3,4-difluoro-
NN henylethynyl)-
45 oy _yny} 28 54
. . # [1,2.4]triazolo[},5-
alpyrimidine
F
N% 2-tert-Butyl-6-(5-chloro-
NN idin-3-ylethynyl)-
46 O R vy 47 49
P y [1,2,4]triazolo[1,5-
| 7 a]pyrimidine




59 24 , - N/ NN.. r'ir 2-tert-Butyl-6-pyrimidin-5- ylethynyl-pyrazolo[1,5- a]pyrimidine 181 68 25, N/ | 40

2-tert-Buty1-6-(3,4-difluorophenylethynyl)-pyrazolo[1,5- alpyrimidine 459326 _, N/N

WO 2011/673172 PCT/EP2010/069593
26-
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! N y -
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N [1,2,4}triazoloj1,5-
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alpyrimidine
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N . e foetTin
N=( 2-Morpholin-4-yl-6-m:
NN tolylethynyl-
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NN | 2-morpholin-4-yl-
49 o PRORR 50 101
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alpyrimidine
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N _{N 6-(3-Chloro-phenylethynyl)-
NN 2-morpholin-4-yl-
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o i [1,2,4]triazolo[1,5-
alpyrimidine
<
;N% 6-Phenylethynyl-2-pyrrolidin-
N
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40 6-Phenylethyny1-2- (tetrahydro-pyran-4-yl)- pyrazolo[1,5-a]pyrimidine 472 124 27 N/ N 40
4-(2-tert-Butyl-pyrazolo[1,5- a]pyrimidin-6-ylethyny1)- phenylamine 41 99 WO 2011/073172 201

/073172 PCT/EP2010/069593 -23- 28 ni z N * 2-(6-Phenylethynytpyrazolo[1,5-a]pyrimidin-2-
yl)-propan-2-Bi0 2011/673172 PCT/EP2010/069593
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The compounds of formula (I) and pharmaceuticalty acceptable salts thereof can be used as
medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations
can be administered orally, ¢.g. in the form of tablets, coated tablets, dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions. However, the administration can also be

5 effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection

solutions.

The compounds of formula (1) and pharmaceutically acceptable salts thereof can be
processed with pharmaceutically mert, inorganic or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid or its

10 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 cxample, water, polyols, sucrose,

15 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, sohlubilizers,
20 stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other

therapentically valuable substances.

As mentioned earlier, medicaments containing a compound of formula (I) or
pharmaceutically acceptable salts thercof and a therapeutically inert excipient are also an object
25 of'the present invention, as is a process for the production of such medicaments which comprises
bringing one or more compounds of formula T or pharmaceutically acceptable salts thereof and,
if desired, one or more other therapeutically valuable substances into a galenical dosage form

together with one or more therapeutically inert carriers.

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

object of the present invention.



152 59 29 YYS--z K\? z---f 2-tert-Buty1-6-(5-fluoropyridin-3-ylethyny1)- pyrazo lo [1,5-alpyrimid ine
161 61 30 * 6-Phenylethynylpyrazolo[1,5-a]pyrimidine-3- carbonitrile 310 63 31 c’I--t\N ,N ." .. *

6-Phenylethynyl[1,2,4]triazolo[1,5-a]pyridine
WO 2011/073172 PCT/EP2010/069593

8-

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

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

Preparation of pharmaceutical compositions comprising compounds of the invention:

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

mg/Tablet
10 Active ingredient ' 160
Powdered. lactose 95
White corn starch 35
Polyvinylpyrrolidone 8
Na carboxymethylstarch 10

I5  Magnesium stearate

2
Tablet weight 250

20



274 123 32 1 ,N 0 6-Phenylethynyl[1,2,4]triazo lo [1,5- a]pyrimidine 210 100 33 N-N /1111
6-Phenylethynyl- p yrazo lo [1,5-a] p yridine 136 88 34 y=N N |

6-Phenylethynyl[1,2,3]triazolo[1,5-a]pyridine
WO 2011/073172 PCT/EP2010/069593

-29-

Experimental Sectign:
Example 1

6-Phenylethynyl-pyrazoio|1,5-a]pyrimidine

A\

5  Bis-(triphenyliphosphine)-palladium(Il)dichloride (27 mg, 0.04 mmol) was dissolved in 1 ml of
THF. 6-Bromo-pyrazolo[1,5-a]pyrimidine (150 mg, 0.76 mmol) and phenylacetylene (130 ul,
1.21 mmol) were added at room temperature. Triethylamine (310 pl, 2.3 mmol),
triphenylphosphine (6 mg, 0.023 mmol) and copper(l) iodide (4 mg, 0.023 mmol) were added
and the mixture was stirred for 2 hours at 65°C. The reaction mixture was cooled and extracted
10 with saturated NaHCOQj; solution and two times with a small volume of dichloromethane. The
crude product was purified by flash chromatography by directly loading the dichloromethane
layers onto a silica gel column and eluting with heptane;ethyl acetate 100:0 -> 50:50. The
desired compound was obtained as a yellow solid (150 mg, 90% yield), MS: m/e = 220.3
(M+H"),
I3 Example 2
2-Methyl-6-phenylethynyl-pyrazolo[1,5-alpyrimidine
?
LN

o~

Z~z

#

The title compound, white solid, MS: m/e = 234.1 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-brome-2-methylpyrazolo[1,5-a]pyrimidine and
20 phenylacetylene,
Example 3
6-(2-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine



50 77 WO 2011/073172PCT/EP2010/069593 -24- 35 * , - N / | 3-(2-tert-Buty1-pyrazo 10[1,5-
a]pyrirnidin-6-ylethyny1)- phenylamine 37 69 36 401 N/ IN 2-(2-tert-Butyl-pyrazolo[1,5-
a]pyrimidin-6-ylethyny1)- phenylamine 155 88 37 Z-z

WO 2011/073172 PCT/EP2010/069593

-30-

The title compound, light yellow solid, MS: m/e = 252.1 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-methylpyrazolo[1,5-alpyrimidine and 1-
ethynyl-2-fluoro-benzene.
Example 4
5 6-(3-Fluoro-phenylethynyl)-2-methyl-pyrazolof1,5-a) pyrimidine

The title compound, light vellow solid, MS: m/e = 252.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-methylpyrazolo[1,5-ajpyrimidine and 1-
ethynyl-3-fluoro-benzene.
10 Example §
6-(4-Fluoro-phenylethynyl)-2-methyi-pyrazolo[1,5-a] pyrimidine

N=
N.#
I

=N
<

F
The title compound, light yellow solid, MS: m/e =252.1 (M+H"), can be prepared in accordance
with the general method of example 1 from 6—brom6—2—methy}_pyrazoio{],Sna]pyrimidine and 1-
15 ethynyl-4-fluoro-benzene.
Example 6
2-Methyl-6-pyridin-4-ylethynyl-pyrazolo{1,5-a|pyrimidine

The title compound, light brown solid, MS: m/e = 235.1 (M+H"), can be prepared in accordance
20  with the general method of example 1 from 6-bromo-2-methylpyrazolo[1,5-alpyrimidine and 4-
ethynylpyridine.
Example 7
2-Methyl-6-p-tolylethynyl-pyrazelo|1,5-a] pyrimidine



2-tert-Buty1-6-(2,5-difluorophenylethyny1)-pyrazolo[1,5- a]pyrimidine 39 65 S r2I/ IN 1
2-Isopropyl-6-phenylethynyl- pyrazolo[1,5-a]pyrimidine 18 53 39 2-tert-Buty1-6-phenylethynyl-

[1,2,4]triazolo[1,5-a]pyridine 30 54 ,Z!-Z
WO 2011/073172 PCT/EP2016/069593

-31-

The title compound, brown solid, MS: m/e = 248.2 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-methylpyrazolo[1;5-aJpyrimidine and 4-
ethynyltoluene.
5 Example 8
6-(4-Chloro-phenylethynyl)-2-methyl-pyrazolof 1,5-a] pyrimidine

cl
The title compound, brown solid, MS: m/e = 268.1 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-methylpyrazolo[1,5-a}pyrimidine and 1-
10  chloro-4-cthynylbenzene.
Exampie 9
2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine

Step 1: 6-Bromo-2-tert-butvl-nyrazelo[1.5-ajpyrimidine

A

N

13
3-tert-Butyl-1H-pyrazol-5-amine (9 g, 64.7 mmol) was dissolved in BuOH (100 ml). 2-

Bromomalonaldehyde (9.76 g, 64.7 mmol) and p-TsOH¥*H,O (615 mg, 3.23 mmol) were added
at room temperature. The mixture was stirred for 16 hours at 100 °C. The reaction mixture was
evaporated to dryness and the residue was purified by flash chromatography on silica gel (120gr,
20 0% to 40% EtOAc in heptane) and crystallization with a small volume of diisopropylether. The
crystals were washed with diisopropylether and dried for 1 hour at 30°C and <20 mbar. The



40 0 )cZ' Z-z 410 1 2-Methy1-2-(6-phenylethynyl[1,2,4]triazolo[1,5-a]pyridin- 2-y1)-propan-1-ol 66 88
WO 2011/073172PCT/EP2010/069593 -25- 41 0 Ni 2-tert-Buty1-6-phenylethynylpyrazo to

[1,5-a]pyridine 32 122 42 0
WO 2011/073172 PCT/EP2010/069593

-32.

desired compound was obtained as a light yellow solid (9.5 g, 58 % yield), MS: m/e =
256.1/254.1 (M+H").

Step 2; 2-tert-Butyl-6-phenviethvnvl-pyrazolo[ 1. 5-alpvrimidine

5  The title compound, light yellow solid, MS: m/e = 276.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine
(example 9, step 1) and phenylacetylene,

Exampie 10
10 2-tert-Butyl-6-(2-flusro-phenylethynyl)-pyrazole{1,5-a|pyrimidine

The title compound, light yellow solid, MS: m/e = 294.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo{1,5-alpyrimidine
{example 9, step 1) and 1-ethynyl-2-fluoro-benzene.
15
Example 11
2-tert-Butyl-6-(3-fluorc-phenylethynyly-pyvrazolo{l,5-alpyrimidine

The title compound, light yellow solid, MS: m/e = 294.2 (M+H"), can be prepared in accordance
26 with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine
{example 9, step 1) and 1-ethynyl-3-fluoro-benzene.

Exampie 12
2-tert-Butyl-6-(4-fleoro-phenylethynyvl)-pyrazolo[1,5-a]pyrimidine



1?1. IN 2-tert-Buty1-6-phenylethynyl- [1,2,4]triazolo [1,5- a]pyrimidine 9 73 43 Sic )- Z-z LLLL
2-tert-B utyl-6-(2,5-difluorophenylethyn yl)- [1,2,4]triazolo[1,5- a]pyrimidine 14 37 44 40 1 N
2-tert-Buty1-6-(3-fluorophenylethyny1)- [1,2,4]triazo to [1,5- a]pyrimidine 9 85

WO 2011/673172 PCT/EP2010/069593
-33-
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N
| N
y

The title compound, light yellow solid, MS: m/e = 294.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine
fexample 9, step 1) and 1-cthynyl-4-fluoro-benzene.

Example 13
2-tert-Butyl-6-pyridin-3-ylethynyl-pyrazelo!1,5-a]pyrimidine
[’\|_..
N/
2N
#

N ™=

|~

The title compound, white solid, MS: m/e = 277.2 (M+H"), can be prepared in accordance with
10 the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a}pyrimidine (example
9, step 1) and 3-ethynylpyridine.
Example 14
2-tert-Butyl-6-pyridin-4-ylethynyl-pyrazolo[1,5-a|pyrimidine
N=
N/

=N

15 The title compound, white solid, MS: m/e = 277.1 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine fexample
9, step 1) and 4-ethynylpyridine.
Example 15
2-tert-Butyl-6-(4-methoxy-phenyiethynyl}-pyrazolo|1,5-a] pyrimidine



45111 F/ N/ N 2-tert-Buty1-6-(3,4-difluorophenylethyny1)- [1,2,4]triazolo [1,5- a]pyrimidine 28 54 46

lci"...... ,N I"N,f 2-tert-Butyt-6-(5-chloropyridin-3-ylethynyl)- [1,2,4]triazo lo [1 ,5- a]pyrimidine 47
49 WO 2011/073172PCT/EP2010/069593 -26- 47 or--1
WO 2011/073172 PCT/EP2610/069593
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A
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The title compound, yellow solid, MS: m/e = 306.2 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-alpyrimidine (example
9, step 1) and 1-ethynyl-4-methoxybenzene.

Example 16
2-tert-Butyl-6-m-tolylethynyl-pyrazolo[1,5-a]pyrimidine

N=
N #
i

P

=N

The title compound, yellow solid, MS: m/e = 290.2 (M+H"), can be prepared in accordance with
10 the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo| 1,5-a]pyrimidine (example
9, step 1) and I-cthynyl-3-methylbenzene.

Example 17
2-tert-Butyl-6-(3-methoxy-phenylethynyl)-pyrazolo[1,5-a]pyrimidine

15
The title compound, yellow solid, MS: m/e = 306.2 (M+H"), can be prepared in accordance with

the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example
9, step 1) and 1-ethynyl-3-methoxybenzene.

20 Example 18
2-Cyclobutyl-6-phenylethynyl-pyrazolo[1,5-ajpyrimidine



z z-z 2-Morpholin-4-34-6- phenylet hyn yl- [1,2,4]triazo 10[1,5- a]pyrimidine 69 119 48 oTh z-z\
2-Morpho lin-4-y1-6-m- to lyletlynyl[1,2,4]triazo to [1,5- a]pyrimidine 58 84 49 oTh "-Zz-z IL

6-(3-Fluoro-phenylethyny1)- 2-morpholin-4-yl[1,2,41triazolo[1,5- a]pyrimid ine 50 101 50
WO 2011/073172 PCT/EP2010/6069593

-35.-

The title compound, yellow solid, MS: m/e = 254.0/252.1 (M+H"), can be prepared in
5 accordance with the general method of example 9, step 1 from 5-cyclobutyl-1H-pyrazol-3-

ylamine and 2-bromomaionaldehyde.

Step 2: 2-Cyclobutvl-6-phenviethynyl-pyrazolo[1.5-alpyrimidine

The title compound, Hight brown solid, MS: m/e = 274.3 (M+H"), can be prepared in accordance
10 with the general method of example 1 from 6-bromo-2-cyclobutyl-pyrazolof1,5-alpyrimidine
+ fexample 18, step I) and phenylacetylene.

Exampie 19
2-tert-Butyl-6-p-tolylethynyl-pyrazolo{1,5-a]pyrimidine

[*\I.»._
NoF
LN
Z
15
The title compound, light yellow solid, MS: m/e = 290.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo{ I,5-a]pyrimidine
(example 9, step 1) and 1-cthynyl-4-methylbenzene.
20 Example 20

2-tert-Butyl-6-(4-chloro-phenylethynyl)-pyrazelo|1,5-ajpyrimidine



0"--1 >--Z z-z\; 6-(3-Chloro-phenylethyny1)- 2-morpholin-4-yl- [1,2,4]triazo lo [1,5- ajpyrimidine 39
8851 Cz,,z '>-Z z-z\ 6-P lienylethynyl1-2-pyrro lidin1-y141,2 4]triazo lo [1,5- a]pyrimidine 56 141 WO
2011/073172PCT/EP2010/069593 -27- The compounds of formula (I) and pharmaceutically
acceptable s3¥3 IHEYEEREAN be used as medicaments, e.g. in the form of BRAAFACWIES3preparations.
The pharmaceutical preparations can be administer3e orally, e.g. in the form of tablets, coated tablets,
dragees, hard and soft gelatine capsules, solutions,”emulsions or suspensions. However, the
administration can also be 5effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in
the form of injection solutions.  The compounds of formulgy(l) and pharmaceutically acceptable salts
thereof can be processed with pharmaceutically inert, inBf“ nic or organic carriers for the production
of pharmaceutical preparations. Lactose, corn starch dr dgrivatives thereof, talc, stearic acid or its salts
and the like can be used, for example, as such caruefs 6f tablets, coated tablets, dragees and hard
gelatine capsules. Suitable carriers for soft gg e capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liquid polyols and the ll&7 d&pending on the nature of the active substance no
carriers argy howeyer USHRIGRUIIES Bife\tashRLsofbaeiRfing cansHles - ulanle.catfigrR for the
production of solutions and syrups are, for example, water, polyols, sucrose,

with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-ajpyrimidine

(example 9, step 1) and 1-ethynyl-4-chiorobenzene.

5
Example 21
2-tert-Butyl-6-(6-chloro-pyridin-3-ylethynyl)-pyrazolo[1,5-a] pyrimidine
I;\‘M_
N7
_ l =N
o
o~
Step 1: 2-tert-Butyl-6-trimethylsilanylethynyl-pyrazolo[ 1.5-alpyrimidine
{;\j_...
N/
' =N
\ A
S
10 \

The title compound, brown solid, MS: m/e = 272.3 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo{1,5-alpyrimiding fexample
9, step 1) and trimethylsilyiacetylene.

15 Step 2: 2-tert-Butyl-6-ethvnvl-nyrazolo[1,5-alpvrimidine

i\i_.....
N/
/Lé M
&
2-tert-Butyl-6-trimethylsilanylethynyl-pyrazolo[1,5-a]pyrimidine (example 21, step 1) (2.4 g,
8.85 mmol) was dissolved in dichloromethane (10 ml) and tetrabutylammoniumfluoride on silica

gel (7.1 g, 10.6 mmol, 1.5 mmol¥/g) was added at room temperature. The mixture was stirred for



15 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 (1),
but as a rule are not necessary. Suitable carriers for suppositories are, for example, natural or
hardened oilsYaXa47#4t3, semi-liquid or liquid polyols and the like. In addibEPai&sEREThaceutical
preparations can contain preservatives, solubilizers,.20 stabilizers, wetting agents, emulsifiers,
sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents or
antioxidanis, [hey ean.alse-ceniainatlbaibentiemeeulicaly yaluable SRs(anGss,,, (s mentioned
earlier, medicaments containing a compoun of formu a?lsﬂor Bﬁgr%a};eutlcaﬁy accegp able salts
thereof anaiattie papeaioallivrescbsdipiorangrelative witiobjett 25 bitespresiit invettion, Beis a
process fofthe PLodlstian Oisyshimedicans %M&Qm%ﬁg%@mm@)%@;%@Qrﬁ)swpounds of
for',luta | or pharmaceutically acceptable salts thereof and, if deSired, dne or more other therapeutically
valuable s@&%ﬁces into a galenical dosage form together with one or more therapeutically inert
carriers. As further mentioned earlier, the use of the compounds of fortiula (I) for the preparation of 30
medicaments ys ntion ad of the above r,ec,iéed diseases is also an

within wid&Himitl anchwilh O flipausedo besdite dMB: the: individb alraqhirem énts ipeach pactintdarecase. In
general, the effective dosage for oral or.parenteral administration is between.0.01-20 mg/kg/day, with
a dosage gftg .Iﬁel%e{rlﬁlé l%?gcﬁgf 8ef0;sr>]<§m é:%&e}r%) (%g'l'ﬁgq t‘ﬁ%gi"ﬁ%?pa)f?éwg e%ﬂv‘(gz-’si%(,lrllbsé e e{]le dosage for
an adult h(swerplelngsEmeighing ok adcebrplingirdies between 0.7-1400 mg per day, preferably
betwggn 7 and 700 mg per day. Preparation of pharmaceutical compositions comprising compounds
of the invention: Tablets of the following composition are produced in a conventional manner:
mg/Tablet 10 Active ingredientl00 Powdered. ¥&@@doZ2White corn starch35 Polyvinylpyrrolidone8

Na carboxymethylsigtciade. acMaanesisiny Seamienilalel Waighi?rPyridin-2-ylamine

N
The title compound, off white solid, MS: m/e = 292.1 (M+H"), can be prepared in accordance
15 with the general method of example 1 from 2-tert-butyl-6-cthynyl-pyrazolo[1,5-alpyrimidine
(example 21, step 2) and 5-iodopyridin-2-amine.

Example 23
2-tert-Butyl-6-(5-chloro-pyridin-3-ylethynyh-pyrazolo[1,5-a]pyrimidine

20 cl
The title compound, light yellow solid, MS: m/e = 311.2 (M+H"), can be prepared in accordance

with the general method of example 1 from 2-tert-butyl-6-ethynyl-pyrazolo[1,5-alpyrimidine
(example 21, step 2) and 3-bromo-5-chloropyridine.

25



20 WO 2011/073172PCT/EP2010/069593 -29- Experimental Section: Example 1
6-Plienylethynyl-pyrazoloil,5-ajpyrimidine N / 5 Bis-(triphenylphosphine)-palladium(ll)dichloride (27
mg, 0.04 mmol) was dissolved in 1 ml of THF. 6-Bromo-pyrazolo[1,5-a]pyrimidine (150 mg, 0.76 mmol)
and phenylad®® 380G pi, 1.21 mmol) were added at room temperatur@CTHSHY RS (310 ol, 2.3
mmol), triphenylphosphine (6 mg, 0.023 mmot) an%ggpper(l) iodide (4 mg, 0.023 mmol) were added
and the mixture was stirred for 2 hours at 65C. Thereaction mixture was cooled and extracted 10 with
saturated NaHCO3 solution and two times WithPa S.QHQ y%)lume or dichloromethane. The crude product
was purified by flash chromatography by direct y"%ang he dichloromethane layers onto a silica gel
column and eluting witB-baptBntykthpyticeidine 0BG @BazTloéldesinstisgdipound was obtained as
a yellow solid (150 mg, 90% vyield), MS: m/e = 220.3 (M+H;). 15Example 2
2-Methyl-6-phenylethynyl-pyrazolo[1,5-alpyrimidine TQE_ compound, white solid, MS: m/e = 234.1
(M+H+), can be prepared in accordance with the genggalmethod of example 1 from
6-bromo-2-methylpyrazolo[1,5-a]pyri idine and 20 phénylacetytene. Example 3
6-(2-Fluoro-phenylethyny1)-2-methyl-pyrazolgiES=#pyrimidine WO

2(111/073172PCT/EP2010/069593 -30- | _
N

The title compound, light yellow solid, MS: m/e = 278.2 (M+H"), can be prepared in accordance
5 with the general method of example 1 from 2-tert-butyl-6-ethynyl-pyrazolo[1,5-a]pyrimidine
(example 21, step 2) and 3-bromopyrimidine.

Example 25
2-tert-Butyl-6-(3,4-difluoroe-phenylethynyl)-pyrazolo[1,5-a] pyrimidine

10 F
The title compound, light yellow solid, MS: m/e = 312.2 (M+H"), can be prepared in accordance

with the general method of example 1 from 2-tert-butyl-6-ethynyl-pyrazolo[1,5-alpyrimidine

(example 21, step 2) and 1,2-difluoro-4-iodobenzene,
15 Example 26

6-Phenylethynyl-2-(tetrahydro-pyran-4-vl-pyrazolo[1,5-alpyrimidine
o}

Step 1: 5-(Tetrahydro-pyran-4-yl)-2H-pyrazol-3-ylamine

o}

e



The title compound, light yellow solid, MS: Me = 252.1 (M+H+), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-methylpyrazolo[1,5-a]pyrimidine and 1-
ethyny1-2-fluoro-benzene. Example 4 56-(3-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine
The title compétd Mighit3ellow solid, MS: m/e = 252.2 (M+E1"), can be pP&paeliNa8tErdance with
the general method of example 1 from 6-bromo-2- nigthylpyrazolo[l 5-a]pyrimidine and 1-
ethyny1-3-fluoro-benzene. 10Example 5
6-(4-Fluor. Ieth eth razolo[1.5-alpyri ne Th titl nd, i tyellow solid,
MS: m/e ?E%I%%Y %/i%)a Cceglln yeg;}éeagre fr%%‘ggggr)ggr%é{ %l/vﬁe?ﬁe enerzﬁ tﬁb(? 0 gé%ample 1 from
6-bromo- Z}ﬁ%ﬂﬁnpb?awo‘bi@(&%@ﬂﬂrﬂ?@uﬁ@wqi h8.ethyny1-4- quoro benzene. Example 6
2-Methyl-6-pyridin-4-ylethynyl-pyrazolo[1,5-a]pyrimidine  The title compound, light brown solid, MS:
Me = 235. 1 (Ml 1- 1 1) can be repared |n4accordance 20 W|th the. _eneral method of example 1 from
Tothaddiepe 3 A8 ample 7
2-Methyl-6-p- ton ynyI pyrazolo[l 5- a] pyrimidine WO 2011/073172PCT/EP2010/069593 -31- The
titte compound, bxown solid, MS: de = 248.2 (WIFE), can be prepared in accordance with the general
method of examge | from 6-bromo-2-methylpyrazolo[1,5-a]pyrimidine and 4- ethynyltoluene.

5Example 8 N/
3 BrLN

The title compound, light brown solid, MS: m/e = 284.0 (M+H"), can be prepared in accordance
with the general method of exarnple 9, step 1 from S-(tetrahydro-pyran-4-yl)-2H-pyrazol-3-
vlamine (example 26, step 1) and 2-bromomalonaldehyde.

10 Step 3: 6-Phenylethynyl-2-(tetrahydro-pyran-4-yD-pyrazolo[1,5-alpyrimidine

The title compound, grey solid, MS: m/e = 304.1 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-(tetrahydro-pyran-4-yl)-pyrazolo[1,5-
alpyrimidine (example 26, step 2) and phenylacetylene.

15 Example 27
4-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)}-phenylamine

The title compound, brown solid, MS: m/e = 291.2 (M+H"), can be prepared in accordance with
the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-alpyrimidine (example
20 9, step 1) and 4-ethynylaniline.
Example 28
2-(6-Phenylethynyl-pyrazolo[1,5-a]pyrimidin-2-yi)-propan-2-of

n={ ©
N
I

2N
o



6-(4-Chloro-phenylethyny1)-2-methyl-pyrazolo 5-al pyrimidine a The title
compound, brown solid, MS: rile --- 268.1 (M+Ft), can be prepared in accordance with the general
method of example 1 from 6-bromo-2-methylpyrazolo[1,5-a]pyrimidine and 1- 10
chloro-4-ethyWABEHZERE2Example 9 2-tert-Buty1-6-phenylethynyl-pyrazoRfT/Er39fieaidine Step 1:
6-Bromo-2-tert-butyl-pyrazolo[1 ,5-aliyyrimidine | 5 3-tert-Butyl-1H-pyrazo I-5-amine (9 g, 64.7 mmol)
was dissolved in BuOH (100 m1). 2- Bromomalondldﬂéhyde (9.76 g, 64.7 mmol) and p-TsOH*H20 (615

‘mg, 3.23 rymob) wete, added,af ko temperatire, The mixiure, was gtifed for 16 hours at 100 C. The
reaction mD(t%‘F’@WHS‘GVHB ma{ue*vvaspun%er&‘ﬁy flash chromatography on

silica gel (I 20gr, 300% to 40% EtOAc in heptane) and crystallization with a small volume of
diisopropylethaeThe crystals were washed with diisopropylether and dried for 1 hour at 50C and <20
mbar. The 11/073172PCT/EP2010/069593 -32- desired compound was obtained as a light
yellow solig , 58 % vyield), S mie = 256.1/254.1 (MAI). Stepl,2-tert-But 1-6- hen letlolo 1
,5-alpvrimid.ine 5 The title compound, light yellow solid, MS: m/e = 276.2 (M+1-), can be prepared in
accordancEfuitHRe tREAaOFEth &l 8 ¥ea e £ il 83t dMBED herndinprenaas hofacsdapsimidine
(example Qsister easdiphenytasetylense Bxaaplerbeh methyl 5-amino-1H-pyrazole-3-carboxylate

102-te t-B%é—%—éz-ﬂuoro-%‘negylethynyl)-pyrazolo[l,5-a]pyrimidine The title compound, light yellow
solid, MS: = @1?]?8(]!9?1 fd@ X‘%?‘can be prepared in accordance with the general method of example
1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example 9, step I) and

LethWWlS%ég%@TQx%Q\ZJE: ey'nvi-nvrazolo[1”5~a]BvrimidinE:uZ-carboxvlic acid methyl ester

The title compound, grey solid, MS: m/e = 278.2 (M+H"), can be prepared in accordance with
10  the general method of example 1 from 6-bromo-pyrazolo{1,5-a]pyrimidine-2-carboxylic acid

methyl ester {example 28, step 1) and phenylacetylene,

Step 3: 2-(6-Phenvlethynyvi-pyrazolof 1.5-alpyrimidin-2-vh-propan-2-ol

6-Phenyiethynyl-pyrazolo[1,5-ajpyrimidine-2-carboxylic acid methyl ester fexample 28, step 2)

15 (60 mg, 0.22 mmol) was dissolved in 5 ml of THF and cooled to 0-5°C. Methylmagnesium
chioride solution (150 ul, 0.45 mmol, 3N in THF) was added dropwise at 0-5°C. The reaction
mixture was stirred for 30 minutes at 0-5°C. Water was added and the mixture was extracted two
times with ethyl acetate. The organic extracts were dried with sodium sulfate, filtered and
evaporated. The crude product was purified by flash chromatography on silica gel

20 (heptane:EtOAc 100:0 -> 70:30) and suspended in Et,O. The desired compound was obtained as
a light brown solid (7 mg, 12% yield), MS: m/e = 278.1 (M+H").

Example 29
2-tert-Butyl-6-(5-fluere-pyridin-3-ylethynylh)-pyrazolo[1,5-alpyrimidine



15 Example 11 2-tert-Buty1-6-(3-fluoro-phenylethynyl)-pyrazolo 5-alpyrimidine  The title compound,
tight yellow solid, MS: m/e = 294.2 (M+H+), can be prepared in accordance 20 with the general
method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example 9, step I) and
1-ethyny1-3-V@§18&A%ERe. Example 12 PCT/EP2010/069593
2-tert-Butyl-6-(4-fluoro-phenylethynyl)-pyrazolo[l,S_ﬂpyrimidine WO
2011/073172PCT/EP2010/069593 -33- N The title compound, light yellow solid, MS: m/e = 294.2
(M+1-1), can be prepared in accordance with the general method of example 1 from
6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example tep 1) and 1-ethyny1-4-fluoro-benzene. 5
Example 13 2-tert-Butyl-6-pyridin-3-ylethynyl-pyrazolql“£ 9-aJpyrimidine N N The title compound,
white solid, MS: m/e = 277.2 (M+Hi, can be preparedjin Nccordance with 10 the general method of
example | from 6-bromo-2-tert-butyl-pyrazolo[1,5-gdytifnidine (example 9, step I) and
3-ethynylpyridine. Example 14 NS

The title compound, light yellow solid, MS: m/e =295.3 (M+H"), can be prepared in accordance
with the general method of example 1 from 2-tert-butyl-6-cthynyl-pyrazolo[ 1,5-aJpyrimidine

fexample 21, step 2) and 3-bromo-5-fluorobenzene.

Example 30
6-Phenylethynyl-pyrazolo|1,5-a|pyrimidine-3-carbonitrile

The title compound, yellow solid, MS: m/e = 245.2 (M+H"), can be prepared in accordanée with.
10 the general method of example 1 from 6-bromo-pyrazolo(1,5-A)pyrimidine-3-carbonitrile and
phenylacetylene.
Example 31
6-Phenylethynyi-[1,2,4]triazolo[1,5-a}pyridine
N

o
=F

15 Step 1. 5-Phenvlethynvl-pyvridin-2-viamine

N N
>

=

|
P

The title compound, light yellow solid, MS: m/e = 195.2 (M+H"), can be prepared in accordance

with the general method of example 1 from 2-amino-5-iodopyridine and phenylacetylene.

20 Step 2: 6-Phenviethvnvl-[1.2.41triazolo[1.5-alpvridine




2-tert-Butyl-6-pyridin-4-ylethynyl-pyrazolo [1,5-a] pyrimidine 15 The title compound, white solid, MS:
m/e = 277.1 (M+H+), can be prepared in accordance with the general method of example 1 from
6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example 9, step 1) and 4-ethynylpyridine. Example 15
2-tert-Butyl-6@-HEtid34y2ohenylethyny1)-pyrazolo[1,5-a]pyrimidine WO PCT/EP2010/069593
2011/073172PCT/EP2010/069593 -34- 4 '0 The title compound, yellow solid, MS:
nile = 306.2 (M+H-), can be prepared in accordanc'e%ilith the general method of example | from
6-bromo-2:tert-hutyl-pyrazolofl.5-alpyrimiding (e ep ) and 1-ethynyl-4-methox Henzene. 5
Example 21%‘ %Eig?t&éﬂ%quélér)hﬂggﬁé’ %%%y%%zalo \ -é&{)%%ﬁ’igﬁlze& pﬁcﬁ%rﬁ%éncaocﬁ%rg%nﬁa “ﬂ/}ge low solid,
MS: ink = e@en¢Mirwghedddserieipardd patatcaplanrtenitiD200(HES araloméfiostof £xBmple 1 from
6-bromo-Z-tertzhilylawazolall Riplaviinding Aeample S sipR. A g LsthynyL-3-methylbenzene.
Example 17 2-tert-Buty1-6-(3-methoxy-phenylethyny1)-pyrazolo[1,5-a]pyrimidine 15 The title
compound, yellow solid, MS: m/e = 306,2 (M+H+), can be prepared in accordance with the general
methog of example 1 from 6-bromo-2-tert-butylmrl§?§1{g[_~g,5-a]pyrimidine (example 9, step I) and
1-ethynyl-3-methoxybenzene, 20Examﬁle 18 2-C3/c c_)but]y1-6-phenyle:[hynyl-pyrazolo[l,5-a|pyrimidine

6-Phenylethynyl-[1,2,4]triazofo{1,5-a|pyrimidine

N==y

LN
Y

=N

W

Step 1: 6-Bromo-[1.2.4]triazolo[1.5-a]pyrimidine

3

N

<\\ L~z
Z—

Br
10 The title compound, white solid, MS: m/e = 201.0/199.2 (M+H"), can be prepared in accordance
with the general method described in the patent application W02007059257 (page 109, step 4, B

and C) starting from 2-amino-5-bromopyrimidine,

Step 2: 6-Phenviethvnvl-[ 1.2 dltriazolo[1,5-alpyrimidine

15 The title compound, light brown solid, MS: m/e = 221.2 (M+1"), can be prepared in accordance
with the general method of example 1 from 6-bromo-{1,2,4}triazolo{1,5-alpyrimidine (example

32, step 1) and phenylacetylene,

Example 33
20 6-Phenylethynyl-pyrazolo{1,5-a]pyridine

N=
1

Step 1: Pyrazolo{]l,5-ajpvridin-6-0l

T!\j_.—
I\N%
|
o =

The title compound, white solid, MS: m/e = 135.1 (M+H+), can be prepared in accordance with
25  the general method described in EP1972628. '




WO 2011/073172PCT/EP2010/069593 -35- Step_|_L6-B omo-2-c clobutnidinre Br The title
compound, yellow solid, MS: rrile = 254.0/252.1 (M+H+), can be prepared in 5 accordance with the
general method of example 9, step 1 from 5-cyclobutyl-1H-pyrazol-3- ylamine and
2-bromomaldhaIHEMYdE "Step 2: 2-C debut.5-alpyrimidine  The title comB&IFP 243N solid, MS:
trile = 274.3.(M+H+), can be prepared in accordancg, 10 With the general method of example 1 from
6-bromo-2-cyclobutyl-pyrazolo[1,5-a]pyrimidine (example 18, step |) and phenylacetylene. Example 19
2-tert-Buty1-6-p-tolylethynyl-pyrazolol11,5-alpyrimidine 15 The title compound, light yellow solid, MS:
inie = 290.2 (M-LI-11, can be prepared in accordance Wrth the general method of example 1 from

1] e SiGENGS yilgre e iy ny-anesterethyny1-4-methylbenzene.
20Example 20 2- tem— tyI -6-(4- chloro phenylethynyl) pyrazolo[l 5-alpyrimidine WO
2011/0731F72PgT/1 10/069593 -36-

s, #
Foa
o C

Pyrazolo[1,5-a]pyridin-6-ol (example 22, step 1) (200 mg, 1.49 mmol) was dissolved in
5 dichloromethane (10 ml) and triethylamine (200 pl, 1.49 mmol) and trifluoromethanesulfonic
anhydride (250 pl 1.49 mmol) were added at 0-5°C. The mixture was stirred for I hour at room
temperature and extracted then with saturated NaHCO; solution and two times with
dichloromethane. The organic layers were extracted with brine, dried over Na,SQy, filtered and
evaporated to dryness. The desired compound was obtained as white solid (400 mg,
10  quantitative), MS: m/e = 267.0 (M+H").

Step 3. 6-Phenviethynyl-pyrazolo]1.5-a]pyridine

The title compound, light yellow solid, MS: m/e = 219.2 (M+H"), can be prepared in accordance
with the general method of example 1 from trifluero-methanesulfonic acid pyrazolo[1,3-

15 alpyridin-6-yl ester (example 33, step 2) and phenylacetylene,

Example 34

6-Phenylethynyl-[1,2,3]triazolo[1,5-a]pyridine

N=N
i
N
!

=
#

20  Siep 1: 6-Bromo-[1,2.3]triazolof 1.5-alpyridine

N=N
N

The title compound, light brown solid, MS: m/e = 200.1/198.0 (M+H+), can be prepared in

accordance with the general method as described in B. Abarca et al. / Tetrahedron 64 (2008)

3794-3801.

25
Step 2: 6-Phenylethvnyl-[1.2.3liriazolo] 1. 5-alpyridine




Cr The title compound, light yellow solid, MS: m/e = 310.1 (M+1-14), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-abyrimidine (example 9,
step 1) and 1-ethynyl-4-chlorobenzene. 5 Example 21
2-tert-Butyl-6%{6-8HIG 625 ridin-3-ylethyny1)-pyrazolo[1,5-a]pyrimidine N OHStEP2010/069593
2-tert-Butyl-6-trimethylsitanylethynyl-pyrazolo[1,5-a]pyrimidine 10 The title compound, brown solid,
MS: m/e = 272 3 (M+11) can be prepared in accordance with the general method of example 1 from
6-bromo- tyl-pyrazol idine (exatn )and rimethyls Iace ene. 15 Step
2 2ten- lelj‘ el-g-et nﬁ@% n({;apgﬁﬁlfl‘%x rg%rﬁ i eP FH’?O% %ﬁpf-i ) can ¢ prep recllj¥ eeo! ance

2-tert- ButyiﬁﬁiﬂﬁﬁﬂeﬂqWémWhﬁanglﬁtdiom Glajpyriiidid ér{esdod pie- Aty tep I(je(camp@ B85 mmol)
was dlssoL\/%pl q&:&l@fl (10 ml) and tetrabutylammoniumfluoride on silica gel (7.1 g, 10.6
mmol, 15 mmol/g) was adde at room temperature. The mixture was stirred for WO
2011/073172PCT/EP20101069393 -37- 2 hourk*®8bndYemperature and purified by flash
chromatography by diestiv/RBding pheaidurs- (gﬁ%ﬁ@mwﬂ%ﬁlﬂmmﬂlﬁwtmg with
heptane:ethyl acetate 100:0 >40 60. The desired compound was obtained as a light yellow solid (1.45
g, 83% vyield), MS: mle = 200.2 (M+1-1). Step 3:
2-tert-Butyl-6-(6-chloro-pyridin-3-ylethynyO-pyrazolo11,%5=glwrimidine The title compound, light yellow
solid, MS: m/e = 311.3 (M+IT), can be prepared in acgordance with the general method of example 1
from 2-tert-buty|-6-ethyny|-pyrazolo[1,5-a]pxrimidi 9, ple 21, step 2) and 2-chloro-5-iodopridine.

The title compound, light yellow solid, MS: m/e = 291.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-alpyrimidine
{example 9, step 1) and 3-ethynylaniline.
10
Example 36
2-(2-tert-Butyl-pyrazole[1,5-a]pyrimidin-6-ylethynyl)-phenylamine

The title compound, light yellow solid, MS: m/e = 291.2 (M+H7), can be prepared in accordance
15 with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-alpyrimidine
(example 9, step 1} and 2-ethynylaniline.

Example 37
2-tert-Butyl-6-(2,5-difluoro-phenylethynyl}-pyrazolo[1,5-ajpyrimidine

e
|

£ =N

=

20 F



Example 22 5-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)-pyridin-2-ylamine  The title
compound, off white solid, MS: m/e = 292.1 (MH 1), can be prepared in accordance 15 with the general
method of example 1 from 2-tert-butyl-6-ethynyl-pyrazolo[1,5-a]pyrimidine (example 21, step 2) and
5-iodopyridinOHiHe7SERample 23 PCT/EP2016/069593
2-tert-Buty1-6-(5-ehloro-pyridin-3-ylethynyl)-pyrazolo[1,5-alpyrimidine 20 The tide compound, light
yellow solid, MS: m/e = 311.2 (M+H+), can be prepared in accordance with the general_ method of

example 1 from.2-tert-butyl-6-ethynyl-pyrazolo[1,5- rimidine (example 21, step 2) and ..
S bromo S SRt S S Dy ST AL eS8 PSg EHhr atdmce wih
2-tert-ButyheGamprirhiaithadyé thgmpllpy il bt balylGrattime 1-p Fiaeofitld Serhpoimditéght yellow solid,

MS: ink = (%Zgn Q\/yjlg@? §Pgngq RIeRRLEH.M:asserdance 5 with the general method of example 1 from
2-tert-butyl-6-ethynyl-pyrazolo[1,5-a]pyrimidine (example 21, step 2) and 3-bromopyrimidine. Example

25 2-tert-Butyl-6-(3,4-dilLluoro-phenylethynyl)-pyrazolo[1,5-alpyrimidine N/
5 Exampie 38

2-Isopropyl-6-phenylethynyl-pyrazolo[1,5-a| pyrimidine

Step 1: 6-Bromo-2-isopropyl-pyrazolo[1.3-alpyrimidine

Ao

N

10 The title compound, a light yellow solid, MS: m/e = 240.2/242.2 (M+H"), can be prepared in
accordance with the general method of example 1, step 1 from 5-isopropyl-2H-pyrazol-3-

ylamine.

Step 2: 2-Isopropyl-6-phenylethynyl-pyrazolof 1. 5-ajpyrimidine

15  The title compound, a brown solid, MS: m/e = 245.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-isopropyl-pyrazolo[ 1,5-a]pyrimidine
(example 38, step 1) and phenylacetylene.

Example 39
20 2-tert-Butyl-6-phenylethynyl-[1,2,4]triazolo{1,5-a]pyridine

e
1
N

N

[

#
F

Step 1: N-(5-lodo-pyridin-2-y1}-2.2-dimethyi-propionamide




The title compound, light yellow solid, MS: mie = 312.2 (M+1-1), can be prepared in accordance with
the general method of example 1 from 2-tert-butyl-6-ethynyl-pyrazolo[1,5-a]pyrimidine (example 21,
step 2) and |,2-difluoro-4-iodobenzene. 15Example 26

6-PhenylethyW {120 #Ed&HRydro-pyran-4-y1)-pyrazolo[1,5-alpyrirnidine  StepCI/EP2010/069593
5-(Tetrahydro-pyran-4-y1)-2H-p_yrazol-3-ylamine 0 2011/073172PCT/EP2010/069593 -39- The
title compound can be prepared in accordance with the general method described in the patent
application W02008Q01070 (example 114). Step 2:

6-Bromo-2-( “pyran-4-y1)-pyrazolo[1,5-a]pyrimidMe 5 The title compound, light brown solid,
MS: m/e = 284,90 (MsEH r), can be prepared in accordance with the general method of example 9, step
| from 5- (tétrahydro -pyran-4-y1)-2H-pyrazol-3- ylamine (example 26, step 1) and

2- bromomﬂ[@ﬁaiﬁﬁ‘ﬂ)tdewaﬂaﬁm &g@ 22, 51hhen tethdidoladioin 56 aoefdithbratpyrianding Ehaititle
compound, grey li 04. 1 +H), can be red.jn accordance with the raI
method o(Tze%am’p 3 ffﬁf)nsl 651 qéuv Xéla( e%\ q %}rg}%lg}r%:n a%l py@%gilo TEYS %/Or?r%%qlneg %@xample 26,
step 2) anehphpemidatefdede (3.4 ml, 27.3 mmol, 1.2 equiv.) was added dropwise. The reaction mixture

5 was stirred for 1 hour at 0-5°C. Saturated NaHCO;-solution was added and the mixture was
extracted with dichloromethane. The organic extracts were dried with sodium sulfate, filtered
and evaporated to dryness. The desired N-(5-iodopyridin-2-yDpivalamide (7.34 ¢, 99.8 % vield)
was obtained as a brown oil, MS: m/e = 305.0 (M+H").

10 Step 2: N-(5-lodo-pyridin-2-y1)-2.2~-dimethyl-thiopropionamide

X
I“\
AT

N-(5-lodo-pyridin-2-y1)-2,2-dimethyl-propionamide (example 39, step 1) (5.8 g, 19.1 mmol) was
dissolved in 30 ml of toluene and Lawesson’s reagent (7.7 g, 19.1 mmol, 1 equiv.) was added at
room temperature. The reaction mixture was stirred for 48 hours at 110°C. The crude product

15 was purified by flash chromatography by directly loading the cooled toluene reaction mixture
onto a 300 g silica gel column and eluting with heptane:ethyl acetate 100:0 -> 80:20. The desired
N-(5-iodo-pyridin-2-y1)-2,2-dimethyl-thiopropionamide was obtained as a yellow 0il (5.1 g, 75%
yield), MS: m/e = 321.0 (M+H"),

20 Step 3: N-Hydroxy-N's( 5-iodo-pyridin-2-yv)-2. 2-dimethyl-propionamidine

N-(5-lodo-pyridin-2-y1}-2,2-dimethyl-thiopropionamide (example 39, step 2) (5.1 g, 15.9 mmol}
was dissolved in 50 ml of EtOH and Et:N (2.9 ml, 20.7 mmol, 1.3 equiv.) and hydroxylamine
hydrochloride (1.3 g, 19.1 mmol, 1.2 equiv.) were added at room temperature. The mixture was

25  stired for 2 hours at room temperature. The suspension was diluted with 100 ml of water and
filtered. The crystals were washed with water and dried for 2 hours at 50°C and <10 mbar. The
desired N-hydroxy-N'-(5-iodo-pyridin-2-yl)-2,2-dimethyl-propionamidine (4.35 g, 86 % yield)
was obtained as a white solid, MS: m/e = 3199 (M+H+).



15Example 27 4-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethy y1)-phenylamine  The title compound,
brown solid, MS: mie = 291.2 (M+1-1"), can be prepared in accordance with the general method of
example | from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example 20 9, step 1) and
4-ethynylanilWe. BRHHIE 28 2-(6-Phenylethynyl- pyrazolo[l 5-alpyrimidin Xy REgtEEc2201 WO
2011/073172PCT/EP2010/069593 -40- Step 1. 6-B 3/9mo-p antha,p_wLimidine-2-carboxylic acid methyl
ester The title compound brown solid, MS: m/e = 256.0/254.1 (M+11-1), can be prepared in
accordange wi S from methyl

5-amino- 1 YT 3-carbox ind Z-brommon g%dn]%%ehyde Step_Z6:-Phen lethazolo 1 5-aacid
methyl ester tltle compound grey solid, MS m/e = 278.2 (M-1E1), can be prepared in
accordance wiik(10 the general method of example 1 from
6-bromo-pyra®aid|l,5-a]pyrimidine-2-carboxylic acid methyl ester (example 28, step I) and

phenylacet . Step 3: 2-(6-Phenylethynyl-pyrazo lo11,5-altwrimi din -2-vl)-nropan-2-o |
6-Phenyle{hynyl-pyrazolo[l,5-a]pyrimidin'e-2-carboxylic acid methyl ester (example 28, step 2) 15 (60
mg, 0.22 mixkbirveas WigSahdaiprBimPof F2IEdind: dobled to (:6C M éthyimagie stapnicitdide solution
(150 ,ul, @45 H&ﬁ’J s Al g&gg&gﬁgﬁﬂ%‘?ﬂ%‘é"ﬁ% MRS ( Egset EAGHoR MIXtYre Was stjred for 30

minutes at O- 5 . Water wa e mixture was ‘extracted two times with etfyl acetate. The

organié extAIER ERCopied iR hoSedivhpdoltanestilferstichivaids Hporatdd 1 THeodrddaprodurt was

purified by, fiash phremaiRarapon Nlieaoeka0 MaRANREOA 10X 02 10:30)aR sHzpended in
Et20. The desired compound was obtained as a light brown sohd% mg, 12% yield), MS: m/e = 278.1

(MTH"). EXBFiSH 0 Sora i Sgaeton He- ﬁ%iﬁ%ﬁwdsbiﬂ%‘ﬂ%%w SPr%x%?’oW%‘“gPﬁWWﬁ@d“

volume of dichloromethane, The crude product was purified by flash chromatography by directly

loading the dichloromethane layers onto a 20 g silica gel column and eluting with heptane:ethyl
10 acetate 100:0 -> (:100. The desired 2-tert-butyl-6-iodo-[1,2,4]triazolo[ 1,3-a]pyridine (2 g, 76%
yield) was obtained as a light yellow oil, MS: m/e = 302.1 (M+H").

Step 5; 2-tert-Butvi-6-phenvlethvavl-l 1.2 41triazolo] 1.5-alpvridine

I5 The title compound, a yellow solid, MS: m/e = 276.2 (M+H"), can be prepared in accordance
with the general method of example 1 from 2-tert-butyl-6-iodo-{1,2,4]triazolo[ 1,5-a]pyridine
fexample 39, step 4) and phenylacetylene.

Example 46
20 2-Methyl-2-(6-phenylethynyl-[1,2,4]triazolo[1,5-a]pyridin-2-y)-prepan-1-ol

%o
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N

N
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Step 1: 3-Acetoxy-2.2-dimethvl-propionic acid




WO 2011/073172PCT/EP20101069593 -41- The title compound, light yellow solid, MS: m/e = 295.3
(M-4-FO, can be prepared in accordance with the general method of example 1 from
2-tert-butyl-6-ethynyl-pyrazolo[1,5-a]pyrimidine (example 21, step 2) and 3-bromo-5-fluorobenzene. 5
Example 30 &PREAEHIyI-pyrazolol1,5-a]pyrimidine-3-carbonitrile N..4CTHEIM&WEMPound, yellow
solid, MS: m/c = 245.2 (M+H+), can be prepared in gccordance with 10 the general method of example
1 from 6-bromo-pyrazolo(1,5-A)pyrimidine-3-carbonitrile and phenylacetylene. Example 31
6-Phenylethynyl-11,2,41triazolo[1,5-alpyridine N " 15 Ste_5-Phenlamine N N The title compound, light
yellow soli@l\&gé.',' = 195.2 (M-E1-1"), can be prepared in accordance with the general method of
example 1 figm 2-agino-5-iodopyridine and phenylacetylene. WO
20111073172PCT/EP20101069593 -42- The title compound, white solid, MS: m/e = 220.3 (M+FIH),
can be préb BT AECIRIHREE it iR B rmspoREAc Hed&ibéddmmalbitert bpicition
W02007058Rbidd pagef atep d uBdangitapstarting fiam. Fhherylethymdawidisg-wamine (example
31, step l)é\%%él%% lgn%gr reduced pressure. The resulting residue was dissolved in dichloromethane and

5 washed with water. The organic layer was separated, dried and evaporated to get the desired 3-

acetoxy-2,2-dimethyl-propionic acid (1.65 g, 81% yield) as a colorless liquid.

Step 2; Acetic acid 2-chlorocarbonyl-2-methyl-propvl cster
Pl oy
0 0

10 To a solution of acetoxy-2,2-dimethyl-propionic acid (example 40, step 1) (2.2 g, 13.75 mmol) in
CH,Cl (25 mti), were added oxalyl chloride (2.62 ml, 27.50mmol) and 2-4 drops of DMF and

stirred at 25°C for 3 hours. The solvent was evaporated and the resulting acetic acid 2-

chlorocarbonyl-2-methyl-propyl ester (2.4g) was used directly in next step without purification.

15 Step 3: Acetic acid 2-(5-iodo-pyridin-2-vicarbamovl)-2-methvl-propvl ester

The title compound, a white solid, MS: m/e = 363.2 (M+H"), can be prepared in accordance with
the general method of example 39, step 1 from 2-amino-5-iodopyridine and acetic acid 2-
chlorocarbonyl-2-methyl-propyl ester (example 40, step 2).

20
Step 4: Acetic acid 2-(5-iodo-pyridin-2-yithiocarbamoyl)-2-methyl-propyl ester

The title compound, MS: m/e = 379.4 (M+H"), can be prepared in accordance with the general
method of example 39, step 2 from acetic acid 2-(5-iodo-pyridin-2-ylcarbamoyl}-2-methyl-
25 propyl ester (example 40, step 3).



6-Phenylethynyk[1,2,4]triazolo[1,5-alpyrimidine N Stgp_t_6-BTOMO- 1 2 4 trial.5-a.finidine_ .N Br 10
The title compound, white solid, MS: m/e = 201.0/199.2 (M+H’), can be prepared in accordance with
the general method described in the patent application W02007059257 (page 109, step A, B and C)
starting from ¥Laptii@S1Bomopyrimidine. Step 2: 6-Phenylethynyl-T1 2,4 PEBESMGI2/SEdPyrimidine 15
The title compound, light brown solid, MS: m/e = 221.2 (M+FF), can be prepared in accordance with
the general method of example 1 from 6-bromo-[1,2,4]triazolo[1,5-a]pyrimidine (example 32, step I)
and phen lace yﬁn% Exa ..- 3 06_P e\ I n I_ 10 S-alpyriding Ste 11 i
Pyrazolo[t __ \. XS5+ S L0 RG] “i‘i'u' GHEIIOYH- ety Prop

Trifiuoro- mﬁ:ﬂﬁanesulfonlcr Pyrazolo[l 5 a]pyrldln -6-0l (example 22, step I) (200 mg, 1.49 mmo 0 was
dissolved in 5 dlchloro ethane (10 ml) and triethylamine (200 pi, 1.49 mmol) and

trifitioromethgm %Eﬂ ride (250 sl, 1.49 mmol) were added at 0-5C. The mixture was stirred
for 1 hour at era e and extracted then with saturated NaflCOS3 solution and two times with
dichlorométhane. $he organic layers were extracted with brine, dried over Na2S04, filtered and

evaporategHotaly besSo e NESiEed EQW@WH@&Q@@% aaavhite SRlsh{4A0 Mg L guantitative),
MS: m/e = 267. M+14+§tep 3: 6-Phenylethy ?ﬁ’g razolo 1,5-alpyridine The title compound light

yellow solf8SHRS: Fhiaapieo’s. (Rei Iy BafcHe Fidratedoficateestariad g ibngaheransisthod of
example Ipfopi tiftu aremgeithamestfonic acid pyrazolo[1,5- 15 a]pyridin-6-y1 ester (example 33, step
2) and phenylacetylene.

Step 6: Acetic acid 2-(6-1todo-[ 1.2 4ltriazolof1.5-alpyridin-2-vD-2-methvl-propvl ester

,~ %\f

10 The title compound, a white solid, MS: m/e = 360.0 (M+H"), can be prepared in accordance with

the general method of example 39, step 4 from acetic acid 2-[N-hydroxy-N'-(5-iodo-pyridin-2-
yh-carbamimidoyl]-2-methyl-propyl ester (example 40, step 3).

Step 7: 2-(6-lode-[1.2. 41triazolo[ 1, 5-alpvridin-2-vi}-2-methyl-propan-1-ol

15
A solution of acetic acid 2-(6-iodo-{1,2,4]triazolo[1,5-a]pyridin-2-yl)-2-methyl-propyl ester
(example 40, step 6) (750 mg, 2.09 mmol) and K,CO; (576 mg, 4.18 mmol, 2 equiv.) in MeOH
(8 ml) was stirred at 25°C for 2 hours. The solvent was evaporated and the resulting crude
product was purified by column chromatography. The desired 2-(6-iodo-[1,2,4]triazolo[1,5-

20 alpyridin-2-yl)-2-methyl-propan-1-o0l (662 mg, 91% vield) was obtained as a white solid, MS:
m/e = 318.0 (M+H").

Sten &: 2-Methyl-2-(§-phenylethynyi-[ 1.2 41triazolo] 1. 5-alpyridin-2-vh-propan-1 -al




Example 34 6-Phenylethynyl-1,2,3]triazolo[1,5-alpyridine NN 20 Stepi.,6-Bromme 1,'I=N Br The title
compound, light brown solid, MS: m/e = 200.1/198.0 (M+1-1-0, can be prepared in accordance with
the general method as described in B. Abarca et al. / Tetrahedron 64 (2008) 3794-3801. 25 Step 2:
6-Phenylethyf§ 241183 zolop,5-alp_yridine WO 2011/073172PCT/EPZSIDRIBONY8L#A- The title
compound, light brown solid, MS: m/e = 220.3 (M+_I3|5r_), can be prepared in accordance with the
general method of example 1 from 6-bromo-[1,2,3]triazolo[1,5-a]pyridine (example 34, step I) and
phenylacetylene. Example 35 53-(2-tert-Butyl-pyrazolo[1,5-alpyrimidin-6-ylethynyl)-phenylamine The
title compound, light yel lid, MS: m/e = 291.2 (M+1-1"), can be prepared in accordance with the
general method of exgffple | from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example 9, step I)
and 3-ethynylanilin {Example 36 2-(2-tert-Butyl-pyrazolo[1,5-alpyrimidin-6-ylethyny1)-phenylamine

The title compound, a brown solid, MS: m/e = 292.0 (M+H"), can be prepared in accordance
with the general method of example 1 from 2-(6-iodo-[1,2,4]triazolo[1,5-a}pyridin-2-y1)-2-
methyl-propan-1-ol (example 40, step 7) and phenylacetylene.

5
Example 41
2-tert-Butyl-6-phenylethynyl-pyrazolo]1,5-a|pyridine
Step 1: 1-Amino-3-bromo-pyridinium 2.4-dinitro-phenolate
| "oeNf.o’
N O\©
Br/o '}iio
10 ©

To a solution of 3-bromopyridine (2.3 g, 15.0 mmol) in acetonitrile (4 ml) was added O-(2,4-

dmitro-phenyl)-hydroxylamine (3.0 g, 15.0 mmol, 1 equiv.) and the reaction mixture was stirred

at 40°C for 16 hours. Then the solvent was evaporated, the resulting residue was triturated with

ether and dried to get the desired 1-amino-3-bromo-pyridinium 2,4-dinitro-phenolate (4.5 g, 85%
15  yield) as a brown solid.

Sten 2: 6-bromo-2-tert-butyl-pyrazolo[1.5-alpyridine-3-carboxvlic acid methvi ester

To a solution of 1-amino-3-bromo-pyridinium 2,4-dinitro-phenolate (example 41, step 1) (1.98g,
20 14.16 mmol) in DMF (20 ml) were added 4,4-dimethyl-pent-2-ynoic acid methyl ester (CAS
20607-85-6} (5g, 14.16 mmol, 1 equiv.} and K,CO; (3.9 g, 28.3 mmol, 2 equiv.) and stirred at



The title compound, light yellow solid, MS: nVe = 291.2 (M+I-11, can be prepared in accordance 15
with the general method of example 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine (example 9,
step I) and 2-ethynylanifirte. Example 37

2-tert-Butyl-6¥/{2, 8LHif#idG-phenylethynyl1)-pyrazolo[1,5-alpyrimidine 20 \REI/EP2610/069593
2011/073172PCT/EP2010/069593 -45- The title compound, a white solid, MS: ix* = 312.2 (MHT1), can
be prepared in accordance with the general method of example 1 from

2-tert-butyl-G-ethynyl-pyrazolo[ 1,5~ rimidine, (example 21, step 2). and 1 4-difluoro-2-iodobenzene.
Example 38 o L DR R, B PR e R o SRR
6-Bromo-2udoprsisyll witharakfil 80amyrirhidingniceTiective cdmep oditicsoal lighsuyléltov Betid, As: mile =

240.2/ 242&%\4{%&1 el %@%&hﬁ:@&%@%ﬂ%ﬁu‘%ﬁ%ﬁ%@%@hﬂ&%&%@ AbRample, step 1 from
5-isopropy1-2H-pyrazol-3- ylamine. Step 2: 2-Isopropyl-6- Tien lelzo lo 1 5-alpyrimidine 15 The title
com poun(ﬁranéﬁgﬁﬁ”sbﬂa’}m?%ﬁﬂ 5526%’2’ 1@1)1‘#18??»%}6@ prébarsbveHet sirtanEE ity the general

method ofgxamplrrdiiasn:Ephyome-daisaprenybrxtazelobh&alpvraiging fexample B8y slspik) and

h | t . le 39 202-tert-May1-6-ph leth 1-11,2,41triazolo [ | ,5-alpyridine Step 1:
phenaceuiene, XIS 20z el g Ao (| s Ay er

Step 3. 6-Bromo-2-tert-butyl-pyrazolo[i.5-alpyridine

10 A solution of 6-bromo-2-tert-butyl-pyrazolo{1,5-alpyridine-3-carboxylic acid methyl ester
{example 41, step 2) (1.1g, 3.53 mmol) in H,S0; (5 ml) and Hy0 (5 ml) was heated at 80°C for
36 hours. The reaction mixture was neutralized with 2N sodium hydroxide and extracted with
ethyl acetate (4x 60 ml). The organic extracts were dried with sodium sulfate, filtered and
evaporated to dryness. The crude product was purified by flash chromatography on silica gel

15 (heptane:EtOAc 95:5 -> 90:10). The desired 6-bromo-2-tert-butyl-pyrazolof1,5-a]pyridine (370
mg, 38% yield) was obtained as a white solid, MS: m/e = 254.2 (M+H").

Step 4: 2-tert-Butyl-6-phenvlethynyl-pyrazolo{1.5-alpyridine

20 The title compound, a white solid, MS: m/e = 275.4 (M+H"), can be prepared in accordance with
the general method of example | from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyridine (example
41, step 3) and phenylacetylene.
Example 4.2
2-tert-Butyl-6-phenylethynyl-|1,2,4]triazolo|1,5-a] pyrimidine



WO 2011/073172PCT/EP2010/069593 -46- 10 5-lodopyridin-2-amine (5 g, 22.7 mmol) was dissolved
in 50 ml of dichloromethane and Et3N (6.3 ml, 45.5 mmol, 2 equiv.) was added at room temperature.
The mixture was cooled to 0-5C and pivaloyl chloride (3.4 ml, 27.3 mmol, 1.2 equiv.) was added
dropwise. Th¥feddfidR Mtxture 5 was stirred for 1 hour at 0-5C. SaturatedPNERTOI4GRITon was
added and the mixture was extracted with dichloromethane. The organic extracts were dried with
sodium sulfate, filtered and evaporated to dryness. The desired N-(5-iodopyridin-2-yl)pivalamide (7.34
0, 99.8 % yield) was obtained as a brown oil, MS: m/e = 305.0 (M+H+). 10 Step/LIS:(5-lodo-pyridin-2-
11-thio ro ionamide N-(5-lodo-pyridin-2-y1)-2,2-dimethyl-ptgpionamide (example 39, step 1) (5.8 g, 19
1 mmol) was dissolved in 30 ml of toluene and LawessBrr reagent (7.7 g, 19.1 mmol, 1 equiv.) was
added at room temperature. The reaction mixture wa ‘rﬁ‘red for 48 hours at 110C. The crude product
15 was purified by flash chromatography by dlrectl hg the cooled toluene reaction mixture onto a
300 g silica gel column and eluting with hep : thyI acetate 100:0 -> 80:20. The desired
N-(5-iodo-pyridin-2-y1)-2,2-dimethyl-thiopro amide was obtained as a yellow oil (5.1 g, 75% yield),
MS: m/e = 321 O M+11) 20 Ste 3 N- H drox N 5- |od0|d|n 2- 2 2-dime h I- ro ionamidine N N

Frich : hfoprepieran xaripie 39, step 2) (5.1 g, 15.9 rnmol) was
dissolved in 50 m| f EtOH and Et3N (2 9 ml, 20 7 mmoI 1.3 equiv.) and hydroxylamine hydrochloride
(1.39,19.1mm .2 equiv.) were added at room temperature. The mixture was 25 stirred for 2 hours
at room tempex re. The suspension was diluted with 100 ml of water and filtered. The crystals were
washed Wigh r and dried for 2 hours at 50C and <10 mbar. The desired
N-hydroxy-N'—(S-iodo-pyridin-2-y|)-2,2-dimethyl-propionamidine (4.35 g, 86 % yield) was obtained as a
white solidi-SHndyl=l 818 D40MEED)- Wehid6 TCAY 7RG T/ER 20101069323 #iho8 e, Astervddut
1-6-io fl drox d ridin 27 d ethyl-propto |d|ne
(exam%?e }:%]9 %gfttegpgg @ggging% U%ﬁym }é‘v%l%”ég%eggﬁ?%%%% %5% %‘Pn}rpoluerr?e gl}lg % r?dlngég11 .8 ml, 35.1
mmol, 4 ediptyadties &Wﬁmﬁ@mg‘rééé@@ ﬂ@%@ &€ pliest m@w@galmwuwwae@wgﬁ 351 mmol, 4
equiv.) wagadeed, The, (Garin R, Wam Riirad 101 LAoUEat0s3mand AR ALIORM..

temperature. The reaction mixture was extracted with saturated NaHCO3 solution and two times with a

small voluhié SFEERIBFERsEHEHedree el dedBradukeital surrise vy mespi ehio ATR6Erabvy by directly
loading therd&mﬁzf@mem e %@Qrﬁaﬁb@,@ﬂﬁ%ﬁ@'@@Eﬂﬁﬂ%@l"{'ﬁtﬁﬁa%@t@&@@@ ‘gthyl 10

s oo 00 S DB AT LA 1 LUy VBT Ak e N 24 trazolo

1 5'dine was obtained as a whzte solid, MS: m/e = 255.0/257.1 {M-+H").

Step 2: 2-tert-Butyl-6-phenylethynyi-[1.2.4]triazolo[1.5-a]pyrimidine

Y

=N

4

15 The title compound, a yellow solid, MS: m/e = 277.1 (M+H"), can be prepared in accordance
with the general method of example 1 from 6-bromo-2-tert-butyl-[1,2,4]triazolof1,5-
aJpyrimidine (example 42, step 1) and phenylacetylene.

Example 43
20 2-tert-Butyl-6-(2,5-diflnoro-phenylethynyl)-[1,2,4)iriazolo]1,5-a] pyrimidine



15 The title compound, a yellow solid, MS: m/e = 276.2 (WIT), can be prepared in accordance with the
general method of example 1 from 2-tert-butyl-6-iodo-[1,2,4]triazolo[1,5-a]pyridine (example 39, step
4) and phenylacetylene. Example 40 _
202-Methyl-2X8-$EpiAEthynyl-[1,2,4]triazolo11,5-alpyridin-2-y1)-propan-IPEITER6 10/@A¥etoX -2
2-dimeth 1-propionic acid WO 2011/073172PCT/§§£010/069593 -48- Yc-oir 00 A solution of
3-hydroxy-2,2-dimethyt-propionic acid (1.5 g, 12.69'mmol) in 5 ml of acetyl chloride was heated at 80C
under nitrogen for 2 hours. The excess of acetyl chloride was evaporated under reduced pressure.
The resulting residue was dissolved in dichloromethanegzw washed with water. The organic layer
was separated, dried and evaporated to get the desired3* acetoxy-2,2-dimethyl-propionic acid (1.65 g,
81% vyield) as a colorless liquid. Sjtje :) 2: Acetic aci -Wih%rocarbonyl-Z-methyl-nropvl ester CKOy
10 To a solution of acetoxy-2,2-dimethyl-propfonic ¥xample 40, step]) (2.2 g, 13.75 mmol) in
CH2C12 (25 ml), were added oxalyl chlorid ml, 27.50mmol) and 2-4 drops of DMF and stirred
at 25C for 3 hours. The solvent was evapor and the resulting acetic acid 2-
chlorocarbonyl-2-methyl-propyl ester (2.49) was used directly in next step without purification. 15 Step
3: Acetic acid 2-(5-iodo-pyridin-2-ylcarhbarnoyfl-2-methyl-propyl ester The title compound, a white
solid, MS gL 2peat Butyl-Ont melayisalanlsdn L Lo dlinazoiol] Sealps .

39, step 1 from 2-amingr5-iodopyridine and acetic acid 2- chlorocarbonyl1-2-methyl-propyl ester
(example 40, step 2)._20°Step 4: Acetic acid 245-iodo- icocarbamo 1 -2-meth 1-ro 1 ester

A

\s
|
N

The title compound, a light yellow solid, MS: m/e = 273.3 (M+H"), can be prepared in

5 accordance with the general method of example 1 from 6-bromo-2-tert-butyl-{1,2,4 Jtriazolo[1,5-
aJpyrimidine {example 42, step 1) and ethynyl-trimethyl-silane.

Step 2: 2-tert-Butyl-6-(2.5-difluoro-phenviethynvli-[ 1,2 4ltriazolo! 1. 5-alpvrimidine

+

N

—Z

A\
s

F

10 2-tert-Butyl-6-trimethylsilanylethynyl-[1,2,4}triazolo[ 1,5-a]pyrimidine (example 43, step 1) (100
mg, 0.37 mmol) was dissolved in DMF (1 mi}. 1,4-Difluoro-2-iodobenzene (176 mg, 0.73 mmol,
2 equiv.), EtzN (150pl, 1.1 mmol, 3 equiv.), Bis-(triphenylphosphine)-palladium(ITdichloride
{13 mg, 0.02 mmol, 0.05 equiv.), triphenylphosphine (3 mg, 0.011 mmol, 0.03 equiv.) and
copper(lyiodide (2 mg, 0.011, 0.03 equiv.) were added under nitrogen and the mixture was

15 heated to 80°C. TBAF 1M in THF (440ul, 0.44 mmol, 1.2 equiv.) was added dropwise in 20
minutes at 80°C. The reaction mixture was stirred for 5 minutes at 80°C. The reaction mixture
was evaporated and extracted with saturated NaHCOj5 solution and two times with a small
volume of dichloromethance. The crude product was purified by flash chromatography by directly
loading the dichloromethane layers onto a 20 g silica gel column and eluting with heptane:ethyl

20 acetate 100:0 -> 50:50. The desired 2-tert-butyl-6-(2,5-difluoro-phenylethynyl)-



The title compound, MS: ink = 379.4 (M+H), can be prepared in accordance with the general

method of example 39, step 2 from acetic acid 2-(5-iodo-pyridin-2-ylcarbamoy1)-2-methyl25 propyl
ester (example 40, step 3). WO 2011/073172PCT/EP2010/069593 -49- Step 5: Acetic acid
2-1781-hydrd¥9-Mi{aLede-pyridin-2-v1)-carbamimidoy11-2-methyl-nropvIst@P20peYtie compound,
MS: m/e = 378.0 (M+1-1), can be prepared in accordance with the general 5 method of example 39,
step 3 from acetic acid 2-(5-iodo-pyridin-2-ylthiocarbamoy1)-2-methylpropyl ester (example 40, step
4). Step 6; ic.acid 2-6-i0do-11,2 1azo - ridin-2-0-2-methy|-propyl ester -+ 1?1N 10
The title cgﬁ%%%ﬁa ,0 g) @hg% g‘orﬁ%n%ﬁn/én = g)é%}gl 5@5&1&3 ,0 ggaﬁ B%é aﬁr%-gé{rjg %ﬁygc%(g}é’a%% with the
general methad3dB éx@drple)39, step 4 from acetic acid 24N-hydroxy-N-(5-iodo-pyridin-2- |
y1)-carbamimidoy1]-2-methyl-propyl ester (exam%ﬁ,@,ﬁep 5). Stealil715-loda.in-2- 1 -2-meth I- ro
an-1-01 15 A solution of acetic acid 2-(6-iodo-[1,2, ]triazolo#,5-a]pyridin-_2-y1)-2-methy|-propy| ester
(example 40, step Gy {EBHY-o-Gollupretp ey letivad) bl Mgiazolel P iseidirg in MeOH (8 ml)
was stirred at 25C for 2 hours. The solvent was evaporated and the resulting crude product was
purified by column chromatography. The desired 2-(6-ion§,2,41triazo|o[1,5- 20
a]pyridin-2-y1)-2-methyl-propan-1-ol (662 mg, 91% yielqb'was obtained as a white solid, MS: m/e =
318.0 (M-417). Ste 8: 2-Meth6-hei_ p_ (_ p_il.ey_ ,1/%122, WO 2011/073172PCDEP2010/069593
A

The title compound, a light yellow solid, MS: m/e = 2952 (M+H"), can be prepared in
accordance with the general method of example 1 from 6-bromo-2-tert-butyl-[1,2,4]triazolo{1,5-

alpyrimidine (example 42, step 1) and ethynyl-3-fluorobenzene.

10 Example 45
2-tert-Butyl-6-(3,4-difluoro-phenylethynyl)-{1,2,4[triazolo]1,5-a] pyrimidine

iy

N

N

4

=

s

F i

E
The title compound, a light yellow solid, MS: m/e = 313.1 (M+H"), can be prepared in
accordance with the general method of example 43, step 2 from 2-tert-butyl-6-

15 trimethylsilanylethynyl-[1,2,4]triazolof1,5-a]pyrimidine (example 43, step 1) and 3,4-difluoro-4-
iodobenzene.,
Example 46
2-tert-Butyi-6-(5-chloro-pyridin-3-ylethynyl)-| 1,2,4] triazolo[1,5-a] pyrimidine

20 The title compound, a light yellow solid, MS: m/e = 312.2/314.1 (M+H™"), can be prepared in
accordance with the general method of example 43, step 2 from 2-tert-butyl-6-



-50- The title compound, a brown solid, MS: nile = 292.0 (M+FF), can be prepared in accordance with
the general method of example 1 from 2-(6-iodo-[1,2,4]triazolo[1,5-a]pyridin-2-y1)-2-
methyl-propan-I-ol (example 40, step 7) and phenylacetylene. 5 Example 41
2-tert-Buty1-8\BRENAEHYhYI-pyrazo10 5-al pyridine 1: 1-Amino-3-bromo-PyfidiraiiH069593
2,4-dinitro-phenolate 100 To a solution of 3-bromopyridine (2.3 g, 15.0 mmol) in acetonitrile (4 ml)
was added 042,4- dinitro-pheny1)- hydroxylamine (3.0 g, 15.0 mmol, 1 equiv.) and the reaction mixture
was stirre our, the was eva rated t suI e was triturated
with etherggn Aﬁ? S%ﬁto}% i ISglesir AR ZO § c%lgl %%/ Gheatple %‘? i |g en%:ﬂafg" 4.5 g, 85%
15 yield) agd@mred\mesohd Step 2: 6- bromo 2 tert-butyl-pyrazolop 5-alpyridine- 3 -carboxylic acid methyl
ester . To a solution of 1-amino-3-bromo- pyrlqﬁ%?ﬁﬁlmtro phenolate (example 41, step 1)
(1.98g, 20 14.16 mmol) in DMF (20 ml) were added 4,4-dimethyl-pent-2-ynoic acid methyl ester (CAS
26607-5.6) (59, 14. S5 MHRROEACT S BhekEom 14 b g ERFnAot B4 sied at WO
2011/073172PCT 2010/069593 -51- 25C while purging ai IMF was completely evaporated, the
residue dissolved in ethyl acetate and washed with wate ml). The organic extract was dried with
sodium sulfate, filtered and evaporated to dryness. TheJ:esuItlng crude product along with the
undesired regioisomer 4- bromo-2-tert-butyl-pyrazolo[{,5-44]pyridine-3-carboxylic acid methyl ester was
purified by 5 column chromatography. The desired \(
6-bromo-2-tert-butyl-pyrazolo[1,5-alpyridine:; -coxyllc acid methyl ester (1.04 g, 24% yield) was
obtained as a white solid, MS: ink -= 312.2
5

Step 1@ 6-Bromo-2-morpholin-4-vl-11.2 4liriazolof 1.5-alpyrimidine
(—O
)
,_<
N
Az
Br

The title compound, a light yellow solid, MS: m/e = 284 2/286.1 (M+H"), can be prepared in

a4

z
4

=4

accordance with the general method of example 42, step 1 from 5-morpholin-4-yl-2H-
10 [1,2,4]triazol-3-ylamine (CAS 5/420-46-3) and 2-bromomalonaldehyde.

Step 2: 2-Morpholin-4-yi-6-phenylethvayvl-{1.2.4]triazolof 1.5-alpyrimidine
()
f #
N
\f

=N

A

The title compound, a light brown solid, MS: m/e = 306.1 (M+H ), can be prepared in
15 accordance with the general method of example 1 from 6-bromo-2-morpholin-4-yl-

[1,2,4}triazolo[1,5-a]pyrimidine (example 47, step 1) and phenylacetylene.

Example 48
2-Morpholin-4-yl-6-m-tolylethynyl-[1,2.4|triazolo| 1,5-ajpyrimidine



Step 3: 6-Bromo-2-tert-butyl-pyrazolo11,5-alpvridine 10 A solution of
6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyridine-3-carboxylic acid methyl ester (example 41, step 2) (1.1g,
3.53 mmol) in H2S04 (5 ml) and H20 (5 nil) was heated at 80C for 36 hours. The reaction mixture was
neutralized wWitR 2N1458iiM hydroxide and extracted with ethyl acetate (4xPE0/ER}OIHE9SPganic extracts
were dried with sodium sulfate, filtered and evapore gd to dryness. The crude product was purified by
flash chromatography on silica gel 15 (heptane:EtOAC 95:5 ->90:10). The desired
6-bromo-2-tcrt-butyl-pyrazolo[1,5-a]pyridine (370 mg, 38%.yield) was obtained as a white solid, MS:
m/e = 254.2 (M+H4). Step 4: 2 ert-Butyl-6-phenylethynyl- g/_rg}zololl,S-alpyridine 20 The title
compound, a white solid, MS: rn/e = 275.4 (M+H), can fcprepared in accordance with the general
method of example 1 from 6-bromo-2-tert-butyl-pyrazola[IN5-alpyridine (example 41, step 3) and
phenylacetylene. Example 42 2-tert-Butyl-6-phenylethlynyl-W2,41triazolo[E5-a]pyrimidine WO
2011/073172PCT/EP2010/069593 -52- St romo-2-tert I- 1 2 4 triazolo 1 5-alpanicline
3-tert-Butyl-11-1-1,2,4-triazol-5-amine (CAS 403-454 (35%, 13g. 32.5 nunol) was dissolved 5 in

acetic acid (50 ml) and 2-bromomalonaldehyde (7.35 g, 48.7 mmol, 1 5 equiv.) was added. The
reaction mikaMEsFagBakd 0 S HowEabbo @y Thé1eadidnmixtard wpisravep brarsordatheutralized

with saturgiggl NaFiGEA ﬁ@mae%@éﬁa@,ﬂq@maﬁ{%db%ﬁ&m%wﬁb19&9!%9!&5@%3@1%15['3%ngamc
extracts were dried with sodium sulfate, filtered and evaporated to dryness. The crude product was
purified byIEREHRSHHRBER SRS drerd 8rdifty e Irapiianbertone 100:0 -> 10 50:50). The desired
6-bromgo-2-tert-butyl41,2,41triazolo[1,5-a]pyrimidine (6.83 g, 83% vyield) was obtained as a white solid,
MS: m/e = 255.0/257.1 (M+14"). Step 2: 2-tert-%li§/flr-7g-£)a§nylethynyl-li,2,41triazo|oll,5-a]pyrimidine
15 The title compound, a yellow solid, MS: me = P} +F11), can be prepared in accordance with
the general methi @ dflexesrienly ktinngipB morgHalibi i Il 240tashl 0] 551 @l pyidiniéne (example
42, step 1) and phenylacetylene.

The title compound, a light brown solid, MS: m/e = 324.3 (M+H"), can be prepared in
10 accordance with the general method of example 1 from 6-bromo-2-morpholin-4-yl-

[1,2,4}triazolof1,5-alpyrimidine (example 47, step 1) and ethynyl-3-fluorobenzene.

Example 50
6-(3-Chloro-phenylethynyl)-2-morpholin-4-y1-[1,2,4]triazolo[1,5-a]pyrimidine

W

Ci

15
The title compound, a light brown solid, MS: m/e = 340.0/342.1 (M+H"), can be prepared in

accordance with the general method of example 1 from 6-bromo-2-morpholin-4-yl-

[1,2,4}triazolof 1,5-alpyrimidine (example 47, step 1) and ethynyl-3-chlorobenzene.

20 Example 51
6-Phenylethynyl-2-pyrrolidin-1-vl-{1,2,4]triazolo] 1,5-a]pyrimidine



Example 43 202-tert-Butyl-612,5-difluoro-phenylethynylHE2,41triazoloWS-alpyrimidine WO
2011/073172PCT/EP2010/069593 -53- Step 1: 2-t en-Butyl-64r ethyls ilany let hynyl-[1,2,4]triazo lo
[1,5-alp yr imidine The title compound, a light yellow solid, MS: nile = 273.3 (M-I-1-1), can be prepared
in 5 accordaré® WitHHé’general method of example 1 from 6-bromo-2-te REFuBpR{19R@?AZO0lO[1,5-
a]pyrimidine (example 42, step 1) and ethynyl-trirnet5h7yl-silane. Sigp_2;_Istert-But 1-6- 2 5-difiuoro-
.hen. letiL124triazolo. 1 5-aimidin.e 10 e
2-tert-Butyl-6-trimethylsilanylethynyl-[1,2,4]triazolo[1,5-a]pyrimidine (example 43, step 1) (100 mg, 0.37
mmol) was dissolved in DMF (1 m1). 1,4-Difluoro-2-iodobenzene (176 mg, 0.73 mmol, 2 equiv.), EtINT
(1500, 1.1 mmol, 3 equiv.), Bis-(triphenylphosphine)-p%ljgﬁium(H)dichloride (13 mg, 0 02 mmol, 0 05
equiv.), triphenylphosphine (3 mg, 0.011 mmol, 0.03 egujw.) and copper(l)iodide (2 mg, 0 011, 0.03
equiv.) were added under nitrogen and the mixture was 15 heated to 80C. TBAF 1M in THF (444,1,
0.44 mmol, 1.2 equiv.) was added dropwise i) 204In fes at 80C. The reaction mixture was stirred for
5 minutes at 80C. The reaction mixture ~@: porated and extracted with saturated NaHCO3
solution and two times with a small volume of“dichloromethanc. The crude product was purified by
flash chrogakog rephyny Tlisestvidoadingthe dichlonemethangaygks onto a 20 g silica gel column and
eluting with heptane:ethyl 20 acetate 100:0 -> 50:50. The desired
2-tert-buty1-6-(2,@Iuoro-phenylethynyl)- WO 20111(173172PCT/EP2010/069593 -54-
[1,2,4]triazo|o[1N§ AJpyr dine (73 mg, 64% yield) was obtained as a light yellow solid, MS: m/e = 313.1
(M+1-1+). Eﬁ\? 44 2-tert-Buty1-6-(3-fluoro-phenylethyny0-[1,2,41triazolo[1,5-alpyrimidine

|

=N

Br

The title compound, a light red solid, MS: m/e = 268.1/270.1 (M+H"), can be prepared in
5 accordance with the general method of example 42, step 1 from 5-pyrrolidin-1-yi-1H-
[1,2,4]trtazol-3-ylamine (CAS 134956-89-5; and 2-bromomalonaldehyde.

Step 2: 6-Phenviethvnyl-2-pvrrolidin-1-v1-{ 1.2 4¥triazolof 1.5-alpvrimidine

(0

N

X

N
|

74

{

=

o

10 The title compound, a light brown solid, MS: m/e = 290.2 (M+H"), can be prepared in
accordance with the general method of example 1 from 6-bromo-2-pyrrolidin-1-yl-

(1,2,4}triazolof1,5-alpyrimidine (example 51, step 1) and phenylacetylene.

15



Painteiak A8X8080d6und, a light yellow solid, BASIFIBIR95.2 (MRETF) Feaniepesiaféd ihzadsuifiahces |
with the general method of example 1 from 6-bromo-2-tert-buty141,2,4]triazolo[1,5- a]pyrimidine
(example 42, step 1) and ethyny1-3-fluorobenzene. 10Example 45
2-tert-Butyl-6-(3,4-dilluoro-phenylethyny1)-11,2,41tu#0olo[1,5-alpyrimidine The title compound, a light
yellow solid, MS: m/e = 313.1 (M+11"), can be prepared in accordance with the general method of
example 43, step 2 from 2-tert-buty1-6- 15 trimethylsilanylethyny141,2 4]triazolo[1,5-a]pyrimidine
(example 43, step 1) and 3,4-difluoro-4- iodobenzene. Example 46
2-tert-Buty1-6-(5-chIoro-pyridin-3-y|ethyny1)4l,f,i&‘ffﬁézolo[l,5-a|pyrimidine 20 The title compound, a
light yellow solid, MS: m/e = 312‘.2/3154.1 (!\%ile), can be prepared in accordance with the general
method of exampl& A3V RYEcS AT SL8HBHA 1-6- WO 2011/073172PCT/EP2010/069593 -55-
trimethyisilanylethyny141,2,41triazo lo[1,5-a]pyrimidine (example 43, step /) and 3-chloro-5-
iodopyridine. Example 47 2-Morpholin-4-y1-6-phenylethynyl-[1,2,41triazolo[1,5-a]pyrimidine co\ Yr-Km
N1,4

=X
=X
Y
ey
Z
R4
I
wherein
*x ta N or C-RY
Y is N or C-RY
Z is CH or N;
R* is a 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 to 3 groups, sclected from halogen, lower alkyl, lower allcoxy or NRR';

R is hydrogen, lower alkyl, lower atkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyt or is

heteracycloalky! optionally substituted with hydroxy or alkoxy;
R? is hydrogen, CN, lower alkyl or heterocycloatkyl;
R and R’ are independently from each other hydrogen or lower alkyl;

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

enantiomer andfor optical isomer andfor stereoisomer thereof,

with the proviso that the compounds
6-(3-chiorophenylethynyl)-[1,2,4ltriazolo{1,5-a]pyridine
6-(3-fluorophenylethynyl}-{1,2,4ltriazolo{1,5-aj pyridine
6-(3-methylphenylethynyl)-[1,2,4)tddazolo{1,5-a)pyridine
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solid, MS: m/e = 284.2/286.1 (M+H+), can be prepared in accordance with the general method of
example 42, step 1 from 5-morpholin-4-y1-2H- 10 [1,2,4]triazol-3-ylamine (CAS 51420-46-3) and
2-bromomalonaldehyde. Slep2L2-Mo holin-4- 1-6- hen.-Le}Tm. The title compound, a light brown solid,
MS: m/e = 306.1 (M-FFE), can be prepared in 15 accordance with the general method of example 1
from 6-bromo-2-morpholin-4-34- [1,2,4]triazolo[1,5-a]pyrimidine (example 47, step I) and
phenylacetylene. Example 48 2-Morpholin-4-y1-6-m-tolylethynyl-[1,2,41triazolo[1,5-a]pyrimidine -56-
The title corfipbaRar R isreeigadl M diarelet HOIRYTNRY-11), can be prepared in accordance with the
general me fogag;yg;,@ - - ips4-y1-[1,2,4]triazo lo [1,5- alpyrimidine
(example 4?%3(2% ) and g%h%ifﬁ%%%t%%&bﬁﬁgr@hg I!EH;ample 49

6-(3-Fluoro-pierypétsitg ibymbrphofitivazyphh S rdi#61011,5-alpyrimidine  The title compound,
a light browg;%q iﬁifM§6§HéﬁyFm§%d§ (LR £R0,Re Prepaded In 10 accordance with the general method
of example 1 from 6-bromo-2-morpholin-4-y1- [1,2,4]triazolo[1,5-a]pyrimidine (example 47, step I) and
ethyny1-3-fltdRotbemeriney Ekammipld B0} iriazolof1,5-alpyridine and .

6-(3-Chlorophenvlginyand: 2Rl R-AntkibatoflkiRgglolheo-alpyrimidine - ON

are excluded,

2. Ethynyl derivatives of formula IA according to claim 1 for compounds of formula I,

wherein X s C-Rland Yis C-RPand 7 is N,

Rf
[ N R
R %N 1A
wherein
R is 5 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 Lo 3 groups, selected from halogen, lower alkyl, lower alloxy or NRR}

R! is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydvoxyaikyl, lower cycloalicyl or is

heterocycloaikyl optionally substituted with hydroxy or alkoxy;
R? is hydrogen, CN, lower_aikyl or heterocycloalkyl;
R and R’ are independently from each other hydrogen or lower alkyl;

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

enantiomer and/or optical isomer and/or stercoisomer thereof.
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P Ae dti2OREHR, a light brown solid, MSLIBRAID.0/342. 1P(M-ARA b BrepaBd{H 0/069.593. 1
accordance with the general method of example 1 from 6-bromo-2-morpholin-4-y1-
[1,2,4]triazolo[1,5-a]pyrimidine (example 47, step 1) and ethyny1-3-chlorobenzene. 20Example 51
6-Phenylethynyl-2-pyrrolidin-l-yl-ll,2,41triazolo[1,5_: P}ygrimidine -57- t e _p_1:(-Bromo
-2-olidin-1-lo 1 5-aimidins N .N The title compound, a light red solid, MS: mie = 268.1/270.1 (M+H+),
can be prepared in 5 accordance with the general method of example 42, step 1 from
5-pyrrolidin-1-y1-1H[1,2 4]triazol-3-ylamjne, (CAS,154956-894) and 2-bromqmalonaldehyde. Ste
o Pnon1- 1 2 3 TS SRR AR 14 S0 HELCEB RGBT AGun ol MS: me =
290.2 (M+1lePicopabeyPrenasrit jp-degandanee with the general method of example 1 from
6-bromo-2-pyrrolidin-I-yl[1,2,4]triazolo[1,5-alpyrimidine (example 51, step I) and phenylacetylene. 15
printed: 23- é‘-ﬁbﬁ@fﬂﬁ‘ﬁﬂ@’ﬁ* INDWETEB 58I EP 2010/06959 Claims 1. Ethynyl derivatives of

formulal  s-(2.Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-alpyrimidine :
6-(3-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-ajpyrimidine
6-{4-Fluoro-phenylethynyl}-2-methyl-pyrazolo{1,5-a]pyrimtidine
2-Methyl-6-pyridin-4-ylethynyl-pyrazoiol!,5-ajpyrimidine
2-Methyl-6-p-tolylethynyl-pyrazolo} 1,5-a]pyrimidine
6-(4-Chioro-phenylethynyl)-2-methyl-pyrazolo{1,5-ajpyrimidine
2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-alpyrimidine
2-tert-Butyl-6-(2-fluoro-phenylethynyl)-pyrazolof1,5-a] pyfimidine
2-tért-Buty]—6-(3—ﬂuoro-phenyiethynyi)-pyrazéio{ 1,5-a}pyrimidine
2-tert-Butyl-6-(4-fluoro-phenylethynyl)-pyrazolof 1,5-a)pyrimidine
2-tert-Butyl-6-pyridin-3-ylethynyl-pyrazolo{1,5-a}pyrimidine
2-tert-Butyl-6-pyridin-4-ylethynyl-pyrazolo[1,5-a}pyrimidine
2-tert-Butyl-6-(4-methoxy-phenylethynyl)-pyrazolo(1,5-alpyrimidine
2-tert-Butyl-6-m-tolylethynyl-pyrazolof1,5-alpyrimidine
2-ter(-Butyl-6-(3-methoxy-phenylethynyl)-pyrazole{!1,5-a]pyrimidine
2-Cyclobutyt-6-phenylethynyl-pyrazolof 1,5-a]pyrimidine
2-tert-Butyl-6-p-tolylethynyl-pyrazolo[ 1,5-a] pyrimidine
2-tert-Butyl-6-(4-chloro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine
2-tert-Butyl-6-(6-chloro-pyridin-3-ylethynyl)-pyrazolo{1,5-a}pyrimidine
5-(2-tert-Butyl-pyrazolo[1,5-alpyrimidin-6-ylethynyl}-pyridin-2-ylamine
2-tert-Butyl-6-(5-chloro-pyridin-3-yiethynyi)-pyrazolo[1,5-alpyrimidine
2-tert-Butyl-6-pyrimidin-5-ylethynyl-pyrazolo[1,5-a]pyrimidine
2-tert-Butyl-6-(3,4-difluoro-phenylethynyl)-pyrazolo[ 1,5-a] pyrimidine
6-Phenylethynyl-2-{tetrahydro-pyran-4-y)-pyrazolo[1,5-a}pyrimidine
4-(2-tert-Butyl-pyrezolo[1,5-a]pyrimidin-6-ylethynyl)-phenylamine
2-(6-Phenylethynyl-pyrazolo{1,5-alpyrimidin-2-yh-propan-2-ol
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.whereig XisN-ox C-R'; is N or is CH or N-Rdis.g8 6:membere tic s i 1€ 1yl
%?g%%rggéé%%hﬁ% optionally substituted k%/lﬁf/{ t%%%“ﬁgﬁps, selggfmﬁﬁgégﬁéﬁg?g@l, o%v‘ré?a*l
alkory or NRW, is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or
is heterocycloalkyl optionally substituted with hydroxy or alkoxy; R2is hydrogen, CN, lower alkyl or
heterocycloalkyl; R and R' are independently from eactbdther hydrogen or lower alkyl; or a
pharmaceutically acceptable salt or acid addition salt, a racemic mixture, or its corresponding
enantiotner and/or optical isomer and/or stereoisomer thereof, with the proviso that the compounds
6-(3-chlorophenyiathyexdalb24Hudaz oo onaipyriding 8;63q fiuesiapenylethy nyl1)-1 1,2,4] triazolo
1,5-al pyridine 6-(3-meth Iphenylethynyl)-l_l,_Z,4)triazo|9|1,5-a|pyridine
6-(4-chloroph8hsEeyiy T et orsmis g pyidinalrile
6-(4-fluorophe I 1)5 tEi; B Iine6s(4-l phenylethynyl)--{l,2,4]triazoloi
1,5-aipyridin%@%?%%%%]r[‘gﬂf)%h{ﬁ%f/Izﬁﬁﬁ%%ﬁggﬁg?ﬁgﬁﬁ iﬁﬁgi/ridinc
6-(2-chloroph&niprethyiiyonrazoldl fialotoridB ahipiing) ahgnylamine
6-(6-methylpyridi letl -[1,2,4)tri T idine : : 2. Ethynyl derivatives of
formula 1A a%%%%c%ln it%c; %gﬁ@fgggr I?:%)Erlr{]%%%%[@ gﬁgrxr%g%gela ﬁfr?gﬁ# é)j(&lg C-R'andYis C-Feand Zis
N, R2 IA wh&rairepyl-6-phenylethynyl-pyrazolo{l,5-a]pyrimidine,

4, Bthyny! derivatives of formula 1B according to claim 1 for compounds of formula I,

wherein X is C-RY, Y is N and 7 is CH,

R’

Na=

N. N

J
ez
Rr&/’“” ~ ,
B

wherein
Rt is a 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 to 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR';

R is hydrogen, lower allyyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalicyl or is

heterocycloally! optionally substituted with hydroxy or atkexy;
Rand R’ are independently from each other hydrogen or fower aikyl;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or #s corresponding

enantiomer and/or optical isomer and/or stereolsomer thereaf,

with the proviso that the compounds
6-(3-chlorophenylethynyl)-{1,2,4]triazolo[1,5-2]pyridine
6-(3-Ruorophenylethynyl)-[1,2,4]triazolo[1,5-al pyridine
6-(3-methylphenylethynyl)-[1,2,4)trlazolo{ 1,5-a}pyridine
6-(4-chivrophenylethynyl)-(1,2,4]triazolo(1,5-a]pyridine
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;ﬁ-jiﬁt@é' eradaromatic substituent containipg®idpr 2 nitrowﬁm opliepally/stbst SeBHES |

groups, selected from halogen, lower alkyl, lower alkoxy or NRR";'i rogen, lower alkyl, lower
alicoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or is heterocycloalkyl optionally substituted with
hydrory or alkoxy; 122is hydrogen, CN, lower alkyl or heterocycloalkyl; P. and R' are independently
from each other hydrogen or lower alkyl; or a pharmachgf'r(rally acceptable acid addition salt, a racemic
mixture, or its corresponding enantiorner and/or optical isomer and/or stereoisomer thereof. 3.
Ethynyl derivatives of formula IA according to claim 2, which compounds are

6-Phenylethyoykpytigteloiiyb-alpyrimidine 2 Methiyi-@iphenylethynyl-pyrazolo[1,5-alpyrimidine
6-(2-Fluoro-phenyleth nylge- -methyl-pyrazaloil,5-alpyrimidine

6-(3-F|uoro-§ﬁ4éﬁ3‘7fgf (kA -%WZ&R;{/F-@IF?E%P@H?JSPB MRidine
6-(4-Fluoro-pheny|etyspreiAcneihyl: pyraraloibb:algyyinidine
2-Methyl-6-pyridin-4-ylethynyl-p razoloil,5-4ﬁlmidine ‘

Methyl-6-p-igiebiRAghssyteRaBR 1l 524l ithre pyridine and

6-(4-ChloropleRMFRIG: 2 methyboirazelaibisadaysimidioe |
2-tert-Butyl-6-phenylethynyl-pyrazoloil,5-4yrimidine 2-tert-Butyl-6-(2-fluorothenylethyny1)-pyrazoloi
1,5-alpyri idheezckateButyl-6-(3-fluoro-phenylethyny1)-pyrazoloi 1,5-a)pyrimidine
2-tert-8uty1-6-(4-fluoro-phenylethynyl)-pyrazoloi 1,5-alpyrimidine :
2-tert-Butyl-6-pyridin-3-Zitmyhytoysdrolof bofalpimmididing to claim 4, which compound is
2-tert-Buty1-6-pyridin-4-ylethynyl-pyrazola[1,5:alpyriunidine

2-tert-Buty1§6?F§/i:’“ ¥ &Efyfb%giw%?ggﬁf’%%&%ggloll,5-4yrimidine
2-tert-Butyl-Gwn-talylethpiryliayrandlo[ 1 Huddpyivihidideyridine or

2-tert-Buty1-6-(3-methoxy-phenylethyny1)-pyr 1.5-alpyrimidine

2-Cyclobuty LB DB Y I Ao L g P 1ol
2-tert-Buty1-6-p-tolylethynyl-pyrazolo[1,5-aipyrimidine ' .
2-tert-13uty1-6-(4-EHFIPPHE FYASHEY !W%%%Ff}*§15$ﬁ§9ﬁﬁfl‘6iﬁé°f compounds of formala 1,
2-tert-ButyL;G(fschiqre-Rysiclin-2sylethyRy!)-pyrazoloil,5-alpyrimidine
5-(2-teri-Butyl-pyrazolo11,5-alpyrimidin-6-ylethyny1)-pyridin-2-ylainine

‘ 2-tert-Butyl-6-(5-chIoro-pyridin-3-y|ethynyi)-pyrazo|oi1,5-ﬁlpyritnidine
2-tert-Butyl-6-pyrimidin-5-ylethynyl-py-razoloi1,5-a|p¥5;_ dine
2-tert-Buty1-6-(3,4-dilluoro-phenylethynyi)-pyrazoloig;, S;ajpyrimicline
6-Phenylethyny1-2-(totrahydro-pyran-4-y1)-pyrazofoil,b-alpyrimidine
4-(2-tert-Butyl-pyrazoloW5-alpyrimidin-6-yleth z yiamine
2-(6-Phenylethynyl-pyrazolo[1,5-a]pyrimidigi2- 1)-propan-%tpl Printed:
23-03-2012CLMSPAMDPCT/EP 2010/CPCT/EP 2010/069593 64-
2-tert-Butyl-G-(5-fluoro-pyridin-3-ylethynyn-pyrazolol1,5-ai pyrimidine
6-Phenylethy#i§isByrazolo[1,5-alpyrimidine-3-carbonitrile
3-(2-tert-Butyl-pyrazolo[1,6-alpyrimiclin-6-ylethyny1)-phenylamine 2-(2-tert-Butyl-pyrazolo[

|,5-a) pyrimidii-6-ylethgmytmbhedpkamitie substituent containing 0, 1 or 2 nitrogen atoms, optionally
2-tert-Buty1-6-(2,5-difluoro-phenylet - il yrmidi f 5
2-Isopro pyI-6-phen?‘l%%%fﬁ%}%ﬁ%égI%%{E%%g?gﬁ%%;e@@éwﬁ%ﬁgﬁﬁ éog;?\igltlf\{/}ggéﬁglr{rﬁula 113
according to claim for co ounds of formula I, Yvher in )g Zis QH 4.1B, wherein is a

is C-121, Y is n
6-memberediaromathy Singetttfst ’brtdiig 6 SY I B %werqydwngwg% £ S by Ito 3

itftogen dtom tionally

groups, selected fragehrieganylewemalisiaweasalkoxyorhRRylspydrogen, lower alkyl, lower
alkoxy, hydroxy, lower hydroxyalkyl, lower cycloallcyl or is heterocycloalkyl optionally substituted with

hydroxy or alkoxyR 20l Atk RFEREREeNIN R saRN PRerAugrogen or lower alkyl;

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

enantiomer and/or optical isomer and/or stereoisomer thereof,
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mrmg@h@rm@gqxﬂ@lly acceptable acid additipgsattaai@icemic rpt;gﬁquqg@cpp\r@'pﬂﬁdlﬂgﬁﬂ%@@@@rl
and/or optical isomer and/or stereoisomer thereof, with the proviso that the compounds

6-(3-chlorophenylethyny1)41,2,41triazoloi 1 ,5-a] pyridine 6-(3-fluorophenylethynyl)
[1,2,4]triazoloil,5-alpyridine 6-(3-methylphenylethyny1)41,2,4ltriazolo[1,5-alpyridine
6-(4-chlorophenylethyny1)-[1,2,4)triazolot1,6-alpyriditie- 63
6-(4.-fluorophenylethynyl)-E1,2,4itriazolo[1,5-alpyridine
6-(4-methylphenylethyny1)I1,2,4]triazolo[1,5-a]pyridine
6-(3,4-clitLluorophenyfeiiyry)deigdytsialAotofdl B aRsyeiding to claim 6, which compound is

6-(2-chloro ! A ,lo Ryridine and
6-(6- |nethyl$gyl/$l%¥|5ﬁ t3‘/)§<§%1yny ﬁ OIF%lzlﬁ?la ‘%o% 5-alpyridine are excluded. 5. Ethynyl
derivatives dfiforfuta hB agbohding Ecﬁdhumcﬁp[\mm}pmmfﬁwnd is

6-Phenylet 4 z lethyny1-t1,2 4itriazolorl,5-alpyridine
or 2-Methyltg-t(¥é plhgnéjl itaﬁy%ylf[L %ﬁ% na%o)f !{[e é (ﬁf)lf/rlé% Sy% pro%)a% [-ol. 6. Ethynyl
derivatives m&éﬂrmtﬂirad@a’ﬁmwbhgxwmw [forsGomptinaajpffaimtita |, wherein X'is C-Rl and Y and
Z are N IC wherein is mber ntal | or 2 |trogen atoms, optionally
substituted & effoBﬁtblrngig CQET@&?@%@I‘?%W&Y g@l# ﬁ%ﬁfégéﬂkﬂ “I%’ CiE k%scy or NRle; is hydrogen,
lower alkyl, imma{k@&)’(ﬁhmmw;deweﬁihmﬁwyaﬂg]ul@;wm{ I;yalmikylmejs heterocycloalkyl optionally
substituted with h drox or alkox A:{ caé re "l)‘ff dently from each other hydrogen or lower
%%‘t B! f

alkyl; or a phaffig %}ﬁ"u éfff}? iﬂ‘ﬁ RIEYERERfic mixture, or its corresponding

enantiomer apgienaRtiealisomerandion stereeinesmgr shapoamaiBAMENDED SHEET27-12-201 7.
Ethynyl derivatives of formula IC according to claim 6, which compound is 6-Phenylethynyl-(

L,2,4)triazofofd; g‘ﬁlﬁ/ﬂ?ﬁiﬂfﬁ‘é‘@-"ﬂéﬁ @8@"%“bﬁé’ﬁy}e?tﬁyﬁﬁf‘(’f[é’5ﬂ}#ﬁ% YPf,5-alpyrimidine

2-tert- Butyle%(%a@a%ﬂ ayiethwnyrblbli21d v azelelletralpyimidine or
2-tert-Butyl-6- §3 -Cluoro eny eth yny1)- 1:% 4]tr|azolo 1,5-alpyrimidine
)4(

2-tert-Butyl-6H wz'am Tjﬁéfﬁﬂﬂjé’t‘hﬂ/ ‘i‘?%Tﬁ?léidlﬁﬁr’ﬁnéﬁ’ﬁ{jnm|d|ne
2-tert-Butyl-6-(5-chloro-pyridin-3 -ylethyny1)-11,2,41triazololl,5 -ajpyrimidine
2-Morpholin-4-y1-8- ﬁﬁenylémymwmfzotrmm&a&bm‘(ﬁr@wEswimidlrfef compounds of formula I,
2- Morpholln I6 I Le{h il Q] riazolo[1,5-alpyrinlidine

6-(3-Fluoro- plﬁ%nylet Syt?ny ZXrT?o?p%\o%in 1-yl-1.1,2,41triazolo[1,5-a}pyrimidine

6- (3 Chloro phenylethynyl) -2- morpholln 4 y141 2 41tr|a;oIoE1 5-allpyrimidine or

wherein

Rt isa 6-meinbered aromatic substituent contalning 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 to 3 groups, selected from halogen, lower allyl, lower alkoxy or NRR'

R! is hydrogen, tower alkyl, lower alkoxy, hydroxy, lower hydroxyaticyl, tower cycloalkyl or is

heterocycloalky! optionally substituted with hydroxy or alkoxy;
R? is hydrogen, CN, lower alkyl or heterocycloalleyl;

R and R’ are independently from each other hydrogen or lower alkyl;
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Priwayl Zieieatiges of formula Ill according ¢ Ehairpifioy compoprdsy ebformuiad PETErsDIs/Cae5Y3. 1
is C-le and Z Is Cll. wherein is a 6-membered aromatic substittrent containing 0, 1 or 2 nitrogen
atoms, optionally substituted by | to 3 groups, selected from halogen, lower alkyl, lower alkoxy or
NKR': is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyallcyl, lower cycloallcyl or is
heterocycloalkyl optionally substituted with hydroxy %éff(bxy; is hydrogen, CN, lower alkyl or
heterocycloalkyl; R and R' are independently from each other hydrogen or lower alky]; or a
pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomer
and/or optical 4sbanepcendrdly sterpoldomidrihibiiensalt. 2 rgemihyit derivitireswPAdiRgula ID according
to claim 8, whi i lethynyl-pyr -alpyricline or
2-tert-ButyI\%Qgpﬁggﬁ%mgﬁqy%oﬁ;%%}Iﬁ%g?ﬁ%%g%% glﬁ%&%}g Ethynyl derivatives of formula IE
according to claim 1 for compounds of formula I, wherein Xis N, Y is C-R1 and Z is CIL whereinis a

6-membered aromafit EbSHYEMRSHRIMIG' B B hif 63 gaiﬁﬂ?&FBﬁ’ﬁ’SH‘é‘flif substituted by 1 to 3

groups, seI%cm@hm@mﬁalﬂgg,{eggdgweg{;@l{qyxli,mwer alkoxy or NRR'; 12.1is hydrogen, CN, lower alkyl or
heterocycloalkyl; R and R." arc independently from each other hydrogen or lower alkyl; or a

pharmaceuticaliyietdanigssiarhasirei Salc WrkdBiic mixture, or its corresponding enantiomer
and/or optical isomer and/or stereoisorner thereof.  Il. Ethynyl derivatives of formula IE according to
claim 10, which comptuRidhisybdritetiyte tfiforrhida PE3teriniilg 1d chdal gyfntknmpoundg of feseimpound
according tq* %’}l&%ﬁ‘?{%fﬁl?i{péﬂﬁz'a%ég%r&ie as therapeutically active substance, - 65 -

wherein

R* is 2 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally

substituted by 1 to 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR
R? is hydrogen, CN, lower alkyl or heterocycloalloyl;
R and R are independently from each other hydrogen or lower alkyl;

or a2 pharmaceutically acceptable acid addition salf, a racemic mixture, or its corresponding

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

{1, Bthynyl dertvatives of formula IE according to claim 10, which compound is

&-Phenylethynyl-[1,2,3 [triazolo[1,5-ajpyridine,

12. A compound according to any one of claims 1 ~ 11 for use as therapeutically active

substance.

278 AMENDED SHEET 27422011



13. A pharmaceutical composition comprising at least one of the compounds according to claims Ito 11
as well as its phaimaceutically acceptable salt ar1d6§ therapeutically inert carrier. 14. The use of a
compound according to any one of claims 1 to 11 as well as 5its pharmaceutically acceptable salt for
the manufacture of a medicament for the treatment or prevention of diseases relating to positive

allosteric modulaters.of phathiREetieaPptoimpositikh. cohgHSthehaleampRtIBtRc eardingr@; claim 14 for
the manufacture gf ame i_camlentlf?r the treatment or prevention of schizophrenia or cognitive
diseases. 1G6erdIng to clatms 1 to 11 as well as its pharmaceutically acceptable salt and a

therapeutically inert carrier.

14. The use of a compound according to any one of claims 1 to 11 as well as
5  1ts pharmacentically acceptable salt for the manufacture of a medicament for the
treatment or prevention of diseases relating to positive allosteric modulaters of

mGluRS receptor.

15, The use of a compound according to claim 14 for the manufacture of a

medicament for the treatment or prevention of schizophrenia or cognitive diseases.

10 : ' ok ok



