WO 2011/ 073172PCT/ EP2010/ 069593 ETHYNYL DERI VATI VES wherein Xis N or C R1;
5Yis Nor CGR2; Zis CHor N R4is a 6-nenbered aromati ¢ substituent

cont ai ni ngoQp11lo78r722 ni trogen atons, optionally spogiEPMbeesby 1 to 3
groups, selected from hal ogen, |ower alkyl, |lower alkoxy or NRR; Ris
hydr ogen, |ower alkyl, |ower al koxy, hyidroxy, |ower hydroxyal kyl, | ower

cycl oal kyl or 10is heterocycl oal kyl optionally substituted with hydroxy or
al koxy; R2is hydrogen, CN, |ower alkyl or heterocycloalkyl; Rand R are
i ndependently from each other hydrogen or |ower alkyl; or to a
pharmaceutically acceptable salt or acid addition salt, to a racemc
m xture, or to its correspondi ng enanti oner and/or optical isonmer and/or
stereoi somer thereof. 15It h roLd S een found that the
conpounds of general fornulaaéTg$@6%§§$¢#ﬁ%R§F%55teric nodul at ors ( PAM of
the netabotropic glutamate receptor subtype 5 (nd uR5). In the
central nervous system (CNS) the transm ssion of stinuli takes place by the
i nt er aciicoreseht iavension selatgm ensthywst desirvtives psfosmple out by a neuron, with a
neuroreceptor. Gutamate is the major excitatory neurotransmitter in the
brain and plays a unique role in 20 a varijety\of central nervous system
(CNS) functions. The gl ut amat e- dependent Bt us receptors are divided
into two nmain groups. The first main grfup, Yanmely the ionotropic
receptors, forns ligand-controlled ion ghanngls. The netabotropic glutamte
receptors (nmd uR) belong to the sec ”/Qgroup and, furthernore, belong
to the famly of Gprotein couplg ,(ébeptors. WO
2011/ 073172PCT/ EP2010/ 069593 - B3 At present, eipht different nenbers of
t hese nd uR are known and of these sone even have sub-types. According to
thei r 9€WiRhce honol ogy, signal transduction mechani sns and agoni st
selectbyityﬁsﬁng§gReight receptors can be sub-divided into three
sub- gr oups: ’

5°Y is N or C-R%;

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 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 independently 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 stereoisomer thereof.
15 It has now surprisingly been found that the compounds of general formula I are positive
allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (mGIluR5).
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 avariety 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 (mGIluR)
belong to the second main group and, furthermore, belong to the family of G-protein coupled

receptors.



n3d uRl and m3d uRS5 belong to group |, nEd uR2 and nd uR3 belong to group I
and 5 md uR4, nd uR6, nd uR7 and n3 uR8 belong to group I11. Ligands of
met abot r owdbeoglursemat e receptors bel onging to the first pgrappooamsbe used
for the treatnment or prevention of acute and/or chronic neurol ogical

di sorders such as psychosis, epilepsy,-2chizophrenia, Al zheiner's disease,
cognitive disorders and nenory deficits, Tuberous sclerosis as well as
chroni c and A?eg#és%ntf,)@igﬁt ditRfnb fienibe R fase MR G kden hlll dMh&ecGOMBREEL ON
are restricted brain functi on caused by bypass operations or transplants,
poor blheedsubaiypesy Aceondhg thtldihscqupicadbmelney. sigpal tiassductiemmerhgnipnseand
hypoxi S . pr. i rrest . | vcaem a. Further
e g L o S S i Sl Ak

| at eral sclngGlRilsnd MSURSdeBRBLO grospusediR2 MDSGIeREbélehgio @6up 11 and

reti nopat hy, idiopathic parkinsonismor parkinsonismcaused by 15
rrediﬁ:ar%qﬂ‘i]t“é“a@qbﬁ‘g@ ra@w&%r?dndtm@h@&/hﬁlw tpeRItIdl gl ut amat e- def i ci ency
functi ons, ' ] [ | nar
 ncont | nendat s B pfon e Bl RuRRE By o RAREHleT B Tne ORBLD Bun HE LTI
dyski nekd @camdntde pressii@nst achiesamd e rchrompdicatdolgitalldisooders suchas psyphosicd URS

are for exanpl e. acute, umat j c..and chroni c degenerative processes of the
ner vouSPLSSY NS fQalidys disqifipis dndataKey 4cTicse Tubcrous
Par ki ngeR;s3jsdis SRASK chFdHt AiGAR phghorea, anyotrophic lateral sclerosis and
mul tiple sclerosis, psychiatric di seases such as schi zophrenia and anxiety,
deplt®ssi on Otheritreatablt iddigatiats pe tde canpne¢tBopae tes@pited briindunctiPatcensed byA9p2ass,

12(12), 18?.5- 185[2 doi: 10. 1517/ §354%7g6.h1i). 12. 184@%&{ A .newﬁmﬁve ue for

devel oSPRGUERT AHARIHyICRLERE SHRPTY & TG &R+ e HPE INEEMAFEREEESt hr ough
al | ost ekpexifesitadbs g}egﬁﬁhﬁﬂ% adrtiiag afrbe ah@ GeRIycabinidFadhdrdrdaib® iSdictions
different fromthe 25 highly conserved orthosteric binding site. Positive

al | ost @f¢ schential Buningtasfs oroyog REnYRdephentaticrd delews ALY ). alsmeaiieFaused by
phar mac i - it ek . i t tiv t ative., Positive
DT oot A, 8 nflle B or L i A bR SRR DS 151 16,

WD 21050 6 /nfiBcaikent \R 20:016d s 2 Adi9i8naw Hic MDA QD /oA dhi & é-daficichdy Miadteomd) dich as e.g.
Phar macol ogy (1991), 40, 333 - 336; The Journal of Pharnacol ogy and. .
Exper i mERE&ISPTHEY é%‘é‘i}‘tlﬁl‘b%s’ [(RBLY, WLy NCORityNogy gicotippadqietiape opiicadidictipg,

nodul a directly activate receptors by
them;e}a%igfﬂgﬁ?ﬁﬁg?g%%ﬁés%%?%rqgl?rg%g&nggoni st-stinul ated responses, increase
pot ency and maxi num of efficacy. The binding of these conpounds increases
t he af fi ni tDisayflera ngidiat ahfatler s pat bYWDG0R 1 AGTBL Z2RETE BRRO 1GOBHS 98d clgonic
agonist, at its extracel Lylar N-term nal bindjng site. Positive allosteric
moaul aceBnerite RGeS af e BerOus Sbhanri Rty ARUSERY> AP dsPeaE

phy=j olpagiigadhn’s @SR, Munditblonatdhora, él}hﬁrt%ghfc [BtcBl 361610k a8l nRAMiME6 bé¥Rsis,
positive allosteric nodulators for the nd uRS receptor. Conventional nGE uR5
r ecept GBYhRIUF disegsss sughiag a¢higophaeke aut dnxicivtdspiessiopuevusansloirud denengengsd
exhi bi t,-poor ~ar al, 5 Bi oavai )4ty # TN i for
compoufGPThab ot SRR R 1 4 LT LD S 0BT B s R R0R 3 RS0 e

sel ective positive allosteric nodulators for the md uR5 receptor.

Conpounds & ndwnavanua fér davelogingtstlRotivesiedulitgrdiatw idgntviglcoatpbendsheliialpedtt i c
propertjes. can Cile used in the treatnment or prevention of disorders,

rel ati dgfopsh lﬁggs?leﬂ%e prige: Bedelatpgthedecsplor Py imdieg iog Wrsli@eRigfYP thep o The

ggz%sl g{hg%hg& gcf‘rfeéellv'ég bffbdtARSbihFing SRIMIUANE aMbU G AbGUIRGR! S NGRS RSEeri ¢
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 Pharmacology 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



schi zophrenia and cognition. The present invention relates to conpounds of

formula | and to their pharmaceutically acceptable salts, to these
conpoundsweoplmgsmaceuti cal | y active substances, to theprprares®®sosbor their
production as well as to the use in the treatnment or prevention of

di sorders, relating to 15 positive all&@steric nodulators for the n3d uR5
receptor, such as schi zophrenia and cognition and to pharnaceuti cal
CONMPOSiabbMBiSat &9 Bk@AKRIINEr No@rE@aPsHmds sB. Pogitivt kBosteric moduldtith i edsawi ng
definitions of the general ternms used in the present description apply

i rr espa#itdotizc grechgmenh & cphancingrapprapiatpudysioiagicapreaptonaivatierr. Thare is a

conbi nat.| . use el rm | I " a

cat ur acgyeRy ofselegfive ASVHRAHIOURLE loul R KEHEL GRS 1Bl CFRmIER) 7.,

br anc hedlG®shecepedrandduitdi tylpicalld 1aek daoinfaatoenEquebxadopltabtyfand exkibk ypbor aak
met hyl , .eth Ih_n-gﬁopyl, i sopropyl and tert-butgl. The term "al koxy" .

denot edioavarahilyy. Bharefoyg, hege FenRINg asnqed ey coameyndshateyersosre BpwdsTicieReics er m
et hynyhq ‘?@ﬁ%&ﬁ@%}ﬁo idQ E’&ec‘t%-p Si%iye aléost ric tHEAISHR fof &%ﬁ%@)ﬂq er&%S?dr.kyl
denotes a [ower al groups as defined a ove, erei n at east one
hydrogen atomis replaced by hydroxy. The term "l ower cycl oal kyl "
denot es a Sampoatddofitfarda I niedstingushed by hgvifig vaudble theTapeatibpropeiting Thepns,

for exa e cycl aopropyl , cycl obutyl cl.opentyl , . cyclohexyl or

oyt ondpeyr usadin BB ey b SRR o Rt s B R R & oo
ring, WheheiniGIARS r&epf@r € carbon atoms are replaced by oxygen or nitrogen,
a preferred heteroatomis 0. Exanples for such rings 30 are

t et Fahydr ogipe ampsppreferend indigations jorreompaiindd whichpiganositivdiaHgsteripypdulaiordaray | |

pi peri dinyl i.perazinyl or norpholinyl. WD 2011/073172PCT/ EP2010/ 069593
-4- Thgc@éﬂﬁggggﬁ%ﬁ(E?éﬁnaronatic substituent containing 0, 1 or 2 nitrogen

atons” includes the following aromatic rings: phenyl, 2,3- or 4-pyridinyl
or pyri m diThylpreséttantantion r¢has taaeniouadd dfyfoaaclepaat kethsilphirniceutically
"pharmaceutically acceptable acid addition salt? enpraces salts with

i nor gartFEEPEReE BitgdA itlaesaé?lagt?u@éehp%nﬁ%me@r #tive substancenite Fiegragssyss for

sul fur itﬁe' .OQHCtR)Iﬁ% %‘Pﬁa‘é% ﬂféi 1@@ itfih% rtlieﬁtél%it gr {)Ife%l{ﬂoﬁ oj?gisgrde%% ?aétii t@Ci d,

mal ei ¢ acid, acetic aci succinic acid, tartaric aci met hane- sul foni c
aci _pl)OBitiIVcl elessaricf roodudatasi fdr ‘dllﬂ(ﬂn&}]itlBSI1ri3¢eqat01r2 such amlmmbmnmlﬁ o_ogniltihe and
: QVEnt Iiggha%}rg‘l%cgu?ggloc%rr]rgpsosg{ong &on alln%glthe ggqn%o%lngs %<f %o?rm%a'?l and Y is CR2 and Z
| The following definitions of the general terms used in the present description apply
irrespective of whether the terms in question appear alone or in combination.
As used herein, the term "lower alkyl" denotes a saturated, i.e. aliphatic hydrocarbon group
20 including a straight or branched carbon chain with 1 — 4 carbon atoms. Examples for “alkyl” are
methyl, ethyl, n-propyl, isopropyl and tert-butyl.
The term “alkoxy” denotes a group -O-R’ wherein R’ is lower alkyl as defined above.
The term “ethynyl” denotes the group —C=C-.
The term “lower hydroxyalkyl” denotes a lower alkyl groups as defined above, wherein at
25 least one hydrogen atom is replaced by hydroxy.
The term “lower cycloalkyl” denotes a saturated carbon ring, containing from 3 to 7 carbon
ring atoms, for example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
The term "heterocycloalkyl” denotes a saturated carbon ring, wherein one or more carbon
atoms are replaced by oxygen or nitrogen, a preferred heteroatom is O. Examples for such rings
30 are tetrahydropyran-2, 3 or 4-yl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl,
piperazinyl or morpholinyl.



wherein R4is a 6-nmenbered aromati c substituent containing O, 1 or 2
nitrogen atons, optionally substituted by 1 to 3 groups, selected from
hal ogen, wowervebikyl , | ower al koxy or NRR ; R is hydrogecy/Hrovwncmbkyl ,

| ower al koxy, hydroxy, |ower hydroxyal kyl, |ower cycloal kyl or 15is

het er ocycl oal kyl optionally substituted-with hydroxy or al koxy; R2is

hydr ogen, CN, |ower al kyl or heterocycloalkyl R and R are independently
from each oth en or ph ceut i cal, able
hed addrfn oerbbgd gl Ay G Sehitia € OO IRGENAGE SheRERS

and/ or foliwioglararsawemgangheoyl, 813e pedipyodmy! ethpraofliny20 The follomnng
conpounds relate to those of fornmula | A: 6-Phenyl ethynyl-pyrazo lo [1,5 -a]
pyri m di ne The KMetrhiphaBngzhetoal lg tabgapydblqsattad oo “prarfdcebitiealy q@ya:ljtarbld ncié addition

6- 2-FI henyl th 1)-2-ne olo di.ne

o (- Frtiby Srmemm Bt MRy R ST TER B pES i g 4o g oo
6- (% F'sHH’uI(i’c Rhe ?ﬁb%ﬁ&lﬁ@)ﬁ&h &itriLdy oMt @&, fulhdrik aeidanaRye 4dTl,HeBEe acid,
2- Met hyl - 6- pyri di n-4-yl et hynyl - pyrazolo [1.5 -a] pyrrnldrne

2- Met hysheanip agid) tprtetitigeig, m@i&awwlﬁoew[amcs p-tajucpssnlfomidiapid and the like.
6- (4- Chl or o- phenyl et hyny1l) - 2-net hyl -pyrazo lo [1,5 -a] pyrimdine 30
2-tert-Butyl - 6-phenyl ethynyl-pyrazo o [1,5 -a] pyrimdine WO

2011/ 07317%@321@&1@/ dI6RED3entfon are compounds of formula I, wherein X is C-R' and Y is
2-tert-Butyl -6-(2-fluoro- phenylethynylg pyrazol o[ 1, 5- a] pyri mdine
2-tert BBt ¢nd ¢ N. f | uor o- phenyl et hyny1) - pyrazol o[ 1, 5- a] pyri ni di ne
2-tert-Butyl-6-(4-fluoro-phenyl et hynyl)-pypazol o[ 1, 5-a] pyrim di ne

2-tert-Butyl -6-pyridin-3-ylethynyl-pyrazato[ 1, 5-a] pyrimdine 5
2-tert-Butyl-6-pyridin-4-ylethynyl-pyrgzobaofd, 5-a] pyrin dine
2-tert-Butyl - 6- (4- met hoxy- phenyl et hyn T§ pyrazol o[ 1, 5-a] pyri m di ne
2-tert-Butyl-6-mtolylethynyl-pyraz N5-a] pyri m di ne

2-tert-Butyl - 6-(3-met hoxy-phenyle nyl) - pyrazol o[ 1, 5-a] pyri m di ne

2- At obut y1- 6- phenyl et hynyl - pyrazol of 1, 5-a] py¥i m di ne 10

2- tertvgg -6-p-tol yl ethynyl -pyrazol o[ 1, 5-a] pyri m di ne
2-tert-Butyl-6-(4-chloro-phenyl ethynyl)-pyrazol o[ 1, 5-a] pyri m di ne

2- tertFéutyhsﬁé@ﬁaﬁhﬁe&m@pmnc@Mmuﬁwyl@ﬂhymmgp pyranﬂhqkﬂaﬁma]QMMnmﬂﬁrne

5-(2-tert-But 1 5- a] y ridi

2-tert- Butyrsu%s r@t&iﬁri &3 S f@m%‘ﬁ Eﬂrr’ fé%yc!y%v Y%JFW fe 15
2-tert-gBut y|1s gyd?b{éénnld%é? aﬁcyﬂl@&z@rﬂﬂ%xyﬁﬂ&cﬁ%@ Qb vhertyal cﬁ%rﬁlk M, W& ¢ cloalkyl or
2-tert-Buty 3, 4-di fl uoro-phen yny1)=-pyrazol o[ 1, 5-a] pyri m di né

6- Pﬁenylethymvim@cﬂﬂ@ﬂkﬂh@domﬂbymhﬁuumyywﬂﬁywapauupknsya]pyrrnldrne

4-(2-t ot - But yl - |n1d| | et hyny1l) - phenyl am ne
2-(6-P nyIé%%VHgg §$¥§LV%f%qégg%%fpf %55%2 y1l) - propan-2-ol 20

2-t er t TBHdyR * £ie (RtehbitRh Mm@bnoareyhedrbgé}y&)rowmml o[ 1, 5-a] pyrim di ne
6- Phenyl et hynyl - pyrazolgfl 5- a(g yrimdine-3-carbonitrile

3- ( 2- t @repBamAccyjaely 6peptEbE: ag)dbidditiandial. &rasPBiRRYUY- PHisrprrgmonding

2.1 or t AL B VE R ldmar B A e e B0 Y 152 by m i me o 25

2- 13Hppropyl - 6- phenyl et hynyl - pyrazol o[ 1, 5-a] pyri m di ne. A further
preferred enbodi ment of the inventiqn are conpounds of fornula IB, wherein
X is CIk¢ foRewiag qompeundsirglateyo those of formula IA:

6-Phenylethynyl-pyrazolo[1,5-a]pyrimidine
2-Methyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine
6-(2-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine
25  6-(3-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine
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-pyrazolo[1,5-a]pyrimidine
6-(4-Chloro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine
30  2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine



IB WO 2011/073172PCT/ EP2010/ 069593 -6- R4is a 6-nenbered aromatic

substituent containing O, 1 or 2 nitrogen atons, optionally substituted
by 1 to 3woroupg3i7sel ected from hal ogen, |ower al kyl, | ocemEradikosiss®r NRR ;
R is hydrogen, |ower alkyl, |ower alkoxy, hydroxy, |ower hydroxyal kyl,

| ower cycl oal kyl or is heterocycl oal kyi5-optionally substituted with hydroxy
or alkoxy; 5 Rand R are independently from each other hydrogen or | ower

al kyl'; 20fertaBR{IRE(BREQGTOL SIRh MR GERARLR[ AS1d gipﬁﬂﬁitﬁdeon salt, a racenic

m xture, or its correspondi ng enanti omer and/or optical isoner and/or

ster eo@s‘@ﬁeButylh@(%@ﬂOYOWi@nﬂ@t yoyh yrazelopbardpyrsnidweonpassed by fornul a | B:

10 6- Phe Vi

2-tert QB%ﬁy@tle@% %e{%%%%ng z’glagli)% rIgagl]]epyri di ne oe

2- Met hylte- Elﬁylp@@wdhﬁt}:ylﬁmynizllpﬁasz]ld[Il;ﬁi]pkﬂrﬁlﬂdlﬁe a] pyri di n-2-y1) - propan- 1- ol
her. preferred enbodi nent of the invention are conpounds of

f or nul &-tert- Wé‘r@‘ip?ﬁ“%nr‘%ylf@y@]ﬁiyrww SaplgyZmiiee N | C wherein Rdis a

6- menber.ed. chitrogen atons,

opti ongl tl%{; %{}gggﬁ g% ggﬁgyh‘f@%ﬁ?hgﬁgg&egé? %p&'rg({?lr%om hal ogen, | ower

ﬁl Iéyl Zktmvt/elilutyll-&m;olyiethﬁﬂpyr%ld’@ll;Ssa]pylprmtnmigesln | ower al kyl, h ![ower a: kom, I
ydr ox a wer or. .. i s heterocycl oal ky

opt i on?ftl ?O%ﬁﬁlsg‘ﬁ ﬁ}é I%(’ﬁnyf}?@?’@@p}élﬁﬂ L]oi{'ﬁ]pyﬁnﬁﬁjfael?' are independently

from each cq&mg§1_é1¥gg®gégw pﬁzﬁ\é@lb{lafié}’ﬂyrm%m@ phar maceutical |y acceptable

acid add| I on sal racémc mxture, "or its correspondi ng enanti oner

andl®r 2@t}@ttr1%1ay1 6$dﬂb’&et@ﬁd’ﬂ-@s’ra@@1@ﬂeﬁﬂahﬂmdmher eof . 25 The fol |l owi ng

o Phenyr st AT oG oy LRy oyt Sealmipidine
2-tert -2Bt'éfrt¥But§1' @b@ambﬁL h 3L>11et21y143}1) Eyrambpl[,ﬁ-aﬁwﬂhﬁdﬁhb m di ne

2-tert-Butyl - 5-dif phenyl et nyl{4124]tr|azolo[15a]pyr|md|ne
30 2- tér&z-tBGt%tylﬂJW@OﬂQ[&érﬂpﬂW@Wm ét&ﬂ@ﬁi;yID)l -pyridin2tylamieol of 1, 5- a] pyri ni di ne

2-tert-Butyl-6-(5-chloro-pyridin-3-ylethynyl)-pyrazolo[ 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-yl)-pyrazolo[1,5-a]pyrimidine
4-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)-phenylamine
2-(6-Phenylethynyl-pyrazolo[1,5-a]pyrimidin-2-yl)-propan-2-ol

20 2-tert-Butyl-6-(5-fluoro-pyridin-3-ylethynyl)-pyrazolo[1,5-a]pyrimidine
6-Phenylethynyl-pyrazolo[1,5-a]pyrimidine-3-carbonitrile
3-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)-phenylamine
2-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)-phenylamine
2-tert-Butyl-6-(2,5-difluoro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine or

25 2-Isopropyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine.

A further preferred embodiment of the invention are compounds of formula IB, wherein X

isC-R', YisNand Z is CH,

R IB

30 wherein



WO 2011/ 073172PCT/ EP2010/ 069593 - 7-

2-tert-Butyl-6-(3,4-difluoro-phenyl ethynyl)41,2,4]triazol o[ 1, 5-a] pyrimdine

2-t ert - Bwgl20f1/075t7¢hl or o- pyri di n- 3-yl et hynyl)-[ 1, 2, 4] t r ipez@pe¢1b/o6e583 pyri m d

i ne 2-Morpholin-4-yl-6-phenylethynyl-[1,2,4]triazolo[1,5-a]pyrimdine

2- Mor pholin-4-y1-6-mtolylethynyl-[1, 2;64]triazol o[ 1, 5-a] pyrimdine 5

6 ( 3- Fl uor o- phenyl et hynyl) - 2-norpholin-4-y1-[1,2,4]triazolo[1,5-a] pyrimdin
R’ is a 6-membered arornatlc substituent contalmng O 1 or 2 nitrogen atoms, optionally

6(3 Chl or o- phenyl et hyny 2- mor pholin-4-y1- 124]tr|azolo 1p5 pyrim din

@ Or 6. Phenyot R b g Eroi eI b ey ki i [peBilkappy VR Al ne

wherei o |4 EbE BRFMSE Ry alldS. hEHER S s GERIRIE P e bThAE, e
aromati ¢ sulishdtérsendloatioyltoptiondly sbstkuted withrhiyide@gest atdoags, optional |y

substituted by 1 to 3 groups, selected from hal ogen, |ower alkyl, |ower

al koxy Ro@mN?faF@re indspeydestiy rarhpsh othes fistrogsndn 10W%%lby al koxy, hydr oxy, | ower
hydr oxygal, e i

cubst 1 o oL S BbI R B BEEEIORNAEY ARk e
het er ocyaitmatdk whd/oRoptid] Romar end/ordsegremstendr tierfofom each ot her hydr ogen or
| oner al kyl ; or a pharmaceutically acceptable acid addition salt, a

racem c mxture, or its corresponding 20 enanti oner and/or optical isoner

and/ or ﬁ%%l‘f&blﬁg Bﬁﬁf@@fl@orﬂ_ﬁy@se}(dodﬂfg%ﬂlg [gonmpound i s enconpassed by
formula ID: et hynyl - pyrazol o[ 1, 5-a] pyri di ne or

2-tHr t Mwlvbﬁlypﬁbﬁyi éltmmﬂd[léyer]a}zrmlm{ 1,5-a] pyridine. 25 WO
2011/ Oégt]élzczf?qr{ g Pﬁeny?et E%1?—??‘,2,-4?{1@212010[1,S-a]pylridine oe

2-Methyl-2-(6-phenylethynyl-[1,2,4]triazolo[1,5-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=(
NN
o
z 7
R’ IC
wherein
R’ 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’;
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 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.
25
The following compound is encompassed by formula IC:
6-Phenylethynyl-[1,2,4]triazolo[1,5-a]pyrimidine
2-tert-Butyl-6-phenylethynyl-[1,2,4]triazolo[ 1,5-a]pyrimidine
2-tert-Butyl-6-(2,5-difluoro-phenylethynyl)-[1,2,4]triazolo[ 1,5-a]pyrimidine
30  2-tert-Butyl-6-(3-fluoro-phenylethynyl)-[1,2,4]triazolo[1,5-a]pyrimidine



|E wherein R4is a 6-nmenbered aromati c substituent containing O, 1 or 2
nitrogen atons, optionally substituted by 1 to 3 groups, selected
from hal ogerp1llasee al kyl, | ower al koxy or NRR ; 5 R2i spoydiogensosaN, | ower
al kyl or heterocycloalkyl; R and R are independently from each other
hydrogen or |ower alkyl; or a pharnmacedtically acceptable acid addition
salt, a racemc mxture, or its correspondi ng enanti oner and/or opti cal

| soner 2aRA/BitySé-€3, @%wphémétﬁﬁiyl) 9402 Ihﬁazfoqa[h SW|pgrisriound i s
enconpassed by fornula | E. 6-Pheny triazol o[ 1, 5-a] pyridine.

3
The pr e?ptartaﬁutwﬁ 01@1@%@35@@3031&111@1&%[%2 H]taazqkp{é ;pﬁ]éﬁl‘émitdllilmventl on may be
Co e S AUERR BaR EPSIAE o U BE 0L oo Syntheses of the
The ski2-Merptetjtid-gidb-hoetolydethyyylHg, 204.]tr1afzhll©[l ﬁaaq;i;@rmndmed purification of the
resulthgdgroducts are known to thos in the art.. The substituents

and 3 ndr uﬂ@eﬁlepﬁlefhﬂéylﬂﬁr%mhﬁbn é}@élt[hzﬁ]'ir@ﬁm@fl ?ﬁh’%@’@%ses have the

signifi ¢ orcan be

O e S e L e e B R e S
exanpl ésPlemylkeyhyagh?-pgooBdinelt-leld 2,4 jprotp i Sat]gyrimeidotei on conditions for the
i ndi vidual reaction steps are known to a person skilled in the art. The
reaction sequence is not limted to the one displayed in the schenes,
however, depapGibNgreRirdiRenbdtRhdi BOtHEBARM Bh Sredidehpbllfds o fBERAL 1 Wikrein X is
react|V|ty t he sequence of reaction steps can be freely altered. Starting
natH}léIB»/YeSQ%RI@adZUSﬁﬂbrC|aIIy avai l abl e or can be prepared by nethods
anal ogous to the nethods given 25 bel ow, by, met hods described in references
cited in the description or in the exanpl s, or by nethods known in the
art. The present conpounds of fornula INahd ghelr pharmaceutical |y
acceptabl e salts nmay be prepared by SR known in the art, for exanple
by the process variants described bel whi ch process conprises 30 a)
reacting a conpound of formula 2 ith a suitable aryl-acetyl ene of

formula 3 R43 R* D
wherein
R’ 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’;
15 R is hydrogen, lower alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or
is heterocycloalkyl optionally substituted with hydroxy or alkoxy;
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

20 enantiomer and/or optical isomer and/or stercoisomer thereof.

The following compound is encompassed by formula ID:
6-Phenylethynyl-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, Y is C-R* and Z is CH.



to a compound of fornmula I 5 | wherein the substituents are descri bed
above, or b) reacting a conpound of fornula 4 10 with a conpound of
formul a 5wB4eh@l73B2To yield a conpound of formula | | pCTWPes@i0OsHHE
substituents are descri bed above and hal is hal ogen, selected fromd, Br
or I, 15 c) reacting a conpound of for#fdla 6 Fc, ,PO .4- 0 6 wth a
suitable aryl-acetylene of formula 3 R4 3 to a conpound of fornmula I WO
2011/ 073172PCT/ EP2010/ 069593 N

=N
| N /R’
R’ < IE
wherein
R’ 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’;

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

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

30 a)reacting a compound of formula 2



-10- Rl wherein the substituents are descri bed above, and, if desired,
converting the conpounds obtained into pharmaceutically acceptable acid
addi ti on wel2081/073172 The preparation of conpounds of frormpb@olosdsss furt her
described in nore detail in schenmes 1 to 10 and in exanples 1 -51. Schene 1
| A 10 A 6-ethynyl-pyrazol o[ 1, 5-a] pyri m9di ne of formula | A can be obtai ned
by condensation of an appropriately substituted 2-H pyrazol -3-ylam ne 7 and
br onomal onal dehyde 8 with paratol uenesuipni ¢ aci d nonohydrate in a sol vent

i ke n-butanol to yield the correspond”Q%YG-
br ono- pyrazol o[ 1, 5-a] pyri m di ne deriy@tige 9. Sonogashira coupling of the
v

6- br onopyr azol o[ 1, 5-a] pyri m di ne degy q29 Wi th an appropriately
substituted aryl-acetylene 3 yields 15 the "desired

6- et hy Ryith pytriaBRl a@yllachtyédnp o ifsrndiln® of formula 1A (scheme 1). WO

2011/ 073172PCT/ EP2010/ 069593 Schene 2 Alternatively, the internediate 9
can be reacted in a Sonogashira-coqu)ﬁ?thh trimethylsilyl acetylene 10
to give the 6-trimethylsilanylethynyR-pyrazol o[ 1, 5-a] pyri m di ne derivative
11. 5 Deprotection of the silyl-group with tetrabutyl amoni um fluoride

(1. 5P 2 6AMBPYRdef fgEmylaln a sol vent 1ike dichl oromet hane yiel ds the
correspondi ng ethynyl derivative 12. Sonogasxhira coupling of 12 with an
appropriately substituted aryl-hal ogeni dg!yi %l ds the desired

6- et hynyl pyrazol o[ 1, 5-a] pyri m di ne of f ﬁﬁva | A (scheme 2). This reaction
sequence can alternatively be 7
=

5 R’ I

wherein the substituents are described above, or

b) reacting a compound of formula 4

10  with a compound of formula 5

To yield a compound of formula I

wherein the substituents are described above and hal is halogen, selected from Cl, Br or I,

15 ¢)reacting a compound of formula 6

0]

N=X
N Y
F.Cy O JC(
//S \O L
6
with a suitable aryl-acetylene of formula 3

4

R 3

to a compound of formula I



applied by coupling the trinethylsilanyl derivative 11 with an
appropriately substituted aryl 10 hal ogeni de under Sonogashira coupling
condi ti ongowntm7si7oul t aneous addi tion of tetrabutyl amorcumrhéigesisde whi ch
realizes the silyl deprotection in-situ. 15 20 WO

2011/ 073172PCT/ EP2010/ 069593 -12- Schem® 3 A

6-et hynyl141, 2, 4]triazol o[ 1, 5-a] pyridine of fornula I B can be obtai ned by
Sonogashira 5 coupling of an aryl-acetyl ene:x\s Wi th 2-am no-5-i odopyri di ne
13 to yield the correspondi ng 5- ethynyl -\pyr idi n-2-yl am ne derivative 14.
Reaction of 14 with a (1, 1-di met hoxy-al Kyl)¥di met hyl amine 15 in presence of
an acidic catalyst like trifluoroaceticlacid and a solvent such as ethanol
yi el ds the correspondi ng am di ne 16_.zZwhith is treated with hydroxyl am ne
hydrochl oride in a solvent such g87i-PrOH THF(5:1 v/v) to give the desired
N- hydroxyam di ne 17. This conpound 10 is cyclized with trifluoroacetic
anhydr ivderdin tle ssibbtitestits sgclsabed bbovepagl, ve t he desired

goia?%gée[p%’ ~ ﬁ%@éﬁ%gg%@gug ;F:Q r‘;a;ég(ljeldni?ltoogha];r?larlcrgd![ica:'ally%cgesp%at}aeiggcig)additi\o/%)

6-et hynyddl, 2,4]triazol o[ 1,5-a] pyrimdine of formula I C can be obtained
simlarly by reacting 2-am no-5-bronopyrimdine 18 with a

(1, 5 di net hoxy-al kyl )-di met hyl -ami ne 15 in presence of an acidic catal yst
like trifluqroacetic. aci.d and sal.ven uc s ethangl. to give the

cor r espondi 1 SIS 28 CoRPERs R Rarrad B TR yHPOLt HRFPOH) B SERPG i de
in a sqliyantand keBadglés PLSAE THF 5 (5:1 v/v) to give the N hydroxyam di ne
20. This conmpound is cyclized with trifluoroacetic anhydride in a solvent
such as THF to give the desired 6-etyohamedl, 2 4]triazolo[1,5- a]pyrimdine
of formula I C (schene 4). A 6-et hynyl - pyrazol [ 1, 5-a] pyri dine of formula

| D can be oftained by decar bnyyisaHigo of an appfopriately substituted
6- met hoxm razol o[ 1, 5-a] pyri @iBueH3- car boxyl N \aci d ester 22 with
hydr obr om

aci d, i e ng t hdéceflwespondi ngN aRol o[ 1, §%pyri di n- 6- ol
deri vatH 23 whi ch i s_gonvertedtoThe tjﬁ; te derTv&ive 25 using
trifluoronget hanesulBf'oni™c anhydri de 24 angr"a™¥ase 3

2 7 8 9

R'I

pd

2. Bis-(tpp)-Pd(1I)Cl,
Et,N, TPP, Cul

3
THF, 2h reflux /T\/
- / =N
4 /

R

P

1A
10 A 6-cthynyl-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 para-
toluenesulfonic acid monohydrate in a solvent like n-butanol to yield the corresponding 6-
bromo-pyrazolo[1,5-a]pyrimidine derivative 9. Sonogashira coupling of the 6-bromo-
pyrazolo[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 formula IA (scheme 1).

20



15 such as triethylamne in a solvent such as dichl oronethane. Sonogashira
coupling of 25 with an aryl-acetylene of fornula 3 yields the desired

6- et hynylwpyoazobopRl, 5- a] pyri di ne of formula | D (schenmePeX/EP2610/06¥393

2011/ 073172PCT/ EP2010/ 069593 -14- Schene 6 RIE A

6- et hyny141, 2, 3] tri azol o[ 1, 5- a] pyri di nél-of formula | E can be obtai ned by
coupling of an appropriately substituted 5-hal opyridi ne al dehyde or ketone
26 with hydrazine in a solvent such &hasmerret hanol, foll owed by oxidation
wi th an oxidi zi ng agent such as manganese di oxi de yieldjng t he
correspondi ng gtbrono-[1, 2,3]triazolo[ 1, 5-a] pyridine derivative 27.
Sonogashi r aycgupl i ng of 27 wi Bier(tem-PalNGl: acet yl ene 3nyKel ds the desired
6-ethyny14%i%/ 3%zriazoI0[1,5-%t}"inTPF’dPH’he of formul aNEstseheme 6). 10Schene
7 WD 2@11073173PCY EBZ010TH69888ux 15- such asf[EtIN in a solvent like
di chl oro eto yLe?@ t he corresponding N-(5:4 yridin-2- yl)-amde
29. Red¥tion of 929 with Lawesson's r eagent Pg & sol vent |ike toluene yields
t he corresponding thioam tie 30. Reacting 30"W th hydroxyl am ne
hydrochl ori de and a base such as Et3N in a solvent |like EtOH yields the
correspondi ng hydroxyam dine 31 , which is treated with 5 p-TsCl ard

pyridine in a solvent like toluen® to giwge i.he | red N=

6- 1 odo- [TBAR (45 tickg &9 1, 5- a] Py di ne 3%5( BSgﬂ%%hira couplin ﬂéﬁkag with

an appr opcHatebwy risubsti t ut ed = etylg?%f %h%ids t he des

6-ethyny&4&7274fff+azaio[i;5ﬂ§ihyridine (sche N Schene 8

2. K2CO3 DW, 25C > & Hal
/ 12 R4/

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



3. HBr (48% 36h, 80CN- + )N R4 Br 3 N.- 38

WO 2011/073172 PCT/EP2010/069593

-12-

Scheme 3

Bis-(tpp)-Pd(I1)Cl,

N
N. NH Et,N, TPP, Cul [ 2 \O
N 2 A THF, 2h reflux p 0
| + R4// - 4 + 7 % -~
= 4 1 °N
| R RO
13 3 14 15
TFA (cat.) | oH
cat. H2N-OH*HCI
EtOH Ns N\j/ NN i-PrOH, THF NS N\j/ NH
4h 50°C | : 6hr, 50°C | “
, pZ R ; = R
= Z =t Z
16 17
R'I
=
TFAA Ny
THF, 16h, 0-25°C | P
L o 4
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 13 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 like trifluoroacetic acid and a solvent such as ethanol
yields 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 trifluoroacetic anhydride in a solvent such as THF to give the desired 6-cthynyl-
[1,2,4]triazolo[1,5-a]pyridine of formula IB (scheme 3).

Scheme 4
\ TFA (cat.) H,N-OH*HCI
N _NH o) EtOH i-PrOH, THF
D 2 + /O%N/ 4h 50 C L/\r 6hr, SOOC
=N R
Br |
18 15

R' B Pd(I1)CI R
OH TEAA ’< |S'(tpp)' ( ) 2 N=<
N. _N. _NH THF, 16h, 0-25°C Et;N, TPP, Cul N

\\( \j/ THF, 2h reflux Z
LN R’ J/\/\( / > | /\N(
Br 4// é

15



4. Bis-(tpp)-Pd(11)Cl2 Et3N, TPP, Cul THF, 2h refl ux 10R4I D A

6- et hynyl - pyrazol o[ 1, 5-a] pyridine of fornula I D can be obtai ned by

f or mat i orwof20ilivE@Bi7@0- 3- br ono- pyri di ni um 2, 4- di ni t r o- phecorRb@ 0869563 om

3- bronopyridine 33 and 0-(2, 4-di ni trophenyl)-hydroxylam ne 34 in a sol vent
| i ke acetonitrile. Reacting the pyridi-h3-um derivative 35 with an
appropriately substituted propynoic acid nethyl ester 36 and a base such as
K2CAB ineathkayspl N@Eﬁaﬂoﬂd‘{@ SQYpyrihRiiSo ftthENEIR NCRER BB dbfathed similarly by reacting

6- br ono- pyr azol ofl di ne-3-carboxylic acid ester 37, which is

decar b@xahiap SubipimoRyH lwl%mﬂé aa(éalddmy:rf@maﬂi@rl)rdﬂ@eélmlﬁéglpﬁa}fdlndgesence of
6-bro 0 bl S pl 8
Wi th gﬁgé 1%%00%192{1%%‘[ ?%g]ttﬁ)ﬁﬂ[;orgécgﬁ aM&lF séélg%rg%}l%hn%sn Ha%%m d@ % ﬁ% C gg%)rogl 1n§

6- et hy nylidipy 19zwhioh 1s, t‘éeaae]dpoyfch Hydiexyaamﬁmrhydfc&hloﬁdé smhlemteexfi)such MO PrOH: THF
2011/ 073172PCT/ EP2010/ 069593 - 16- Schene

6- ethyhyd41V)20 @}Vterth%l%m@[quy@naqhﬁ? 20-nd i %npﬁunfi& mﬂhaed with giflyproystiai ned by

condens; I -5- am ne 39
o SRS VRO OREL BHELY MR A B el
6- bronmﬂb&mﬂdﬁkmfﬁannﬂmﬂlﬁﬁhahpﬁ}inidlne 21 Sonogashira coupling of 21

with an appropriately substituted aryl-acetylene 3 yields the desired
6-ethynyl[1,2,4]triazolo[1,5-a]pyrimdine of formula I C (schenme 9). Schene

10 Scheme 5
1. HBr (48%) 2. Et,N, CH,Cl,
16h, 110°C % X 1hr, rt
—_—
// O \\O
24
3. Bis-(tpp)-Pd(Il)CI,
Et,N, TPP, Cul
+ . THF 2hreflux
R -
3
10 25

A 6-¢ethynyl-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 pyrazolo[1,5-a]pyridin-6-ol derivative 23, which is
converted to the triflate derivative 25 using trifluoromethanesulfonic anhydride 24 and a base

15 such as tricthylamine in a solvent such as dichloromethane. Sonogashira coupling of 25 with an
aryl-acetylene of formula 3 yields the desired 6-cthynyl-pyrazolo[1,5-a]pyridine of formula ID
(scheme 5).

20

25



Bi s-(tpp)-Pd(11)012 Et3N, TPP, Cul, TBAF DMF, 30nmin. 80C 10R4Hal 5 A

6-et hynyl141, 2, 4]triazolo[1,5-a] pyrimdine of formula | C can al so be

obt ai ned wp 20omdgrvsat i on of an appropriately substitut e@CT/EP2010/069593
1H1,2,4-triazol-5-am ne 39 with 2-brononal onal dehyde 40 in AcOH to give

t he corresponding 6-brono-[1, 2,4]triazdd-o[ 1, 5-a] pyri m dine 21. Sonogashira
coupling of 21 with trinethylsilyl acetylene 10 yields the correspondi ng 6-
15 trimethyl silanyl ethynyl41, 2, 4] trishemelel, 5- a]l pyri m di ne 41. Sonogashira
coupling with in-situ desilylation of 41 and an appropriately substituted

aryl - hal ogenl de 5 yig hg desired 6- Bis-(tpp)-Pd(Il)CI,

et hyny141, iazol oﬂiog i midi nd 0% formula 1C ( scidmEPEH!

Pref erabl {, \the npeund_glﬂel-w | a | HsATe8er ibed, bt ei T His2Weldx as its
phar maggutieal | y acceapimbbersast is in the tReat nent or prevention of

psychosis, epil epsy, saébh,851hr eni aBr 20]2],/ 073172PGI/ EP2010/ 069593 -17-
Al zhei mer' s di sease, cognitive disorders and nenory deficits, chronic and
acute pain, restricted brain function caused by bypass operations or
transplants, poor_blood supply to the brain, spinal cord injuries, head

i njuries, hypoxﬂ}ﬁ aused by pregnancy, cardiac arrest and hypogl ycaem a,

i schem a, Hunt pMNgt6"RS chor ea, anyotrophic lateral sclerosis (ALS),

denenti a cause AIDS, 5 eye injuries, retinopathy, idiopathic

par ki nsoni sp6r~far ki nsoni sm caused by nedl canments, mnuscle spasns,

convul si@ws, mgraing, urinary incontinence, gastrointestinal reflux

di sorder, liver damage or failure whether drug or disease induced,

Fragi | é Scesymyll-pin3, 3]Domlcs[9u§dar]pmdlmmf formulailEatanbe Ob@medthymupbrm @ﬁa@

addi cti on, anx ti n skinesi eat | er.s | ar
bl | m 408 EPs N b R B BN, VIR BFGFF e pf sipGh \6eh
treas meg Tme&ra@lofl@omfv@dwdmaﬁ@h VAo adinglagEMtIsQeh & Iﬂgﬁg’aﬁbéégil&dhe ﬁhmﬁg@ler S,
anxi ety, the treatment of chronic and acute pain, urinary inconti nence and

obesi t yhe quiecspenshing ¢-bepmarhi. ¢ditrigaedo [érSea]gmih@@ 6%‘@1@"@23&?“@6@&@@ icgepling of

di sord rd

corrpou%gSWI ?no%r%ﬁ?‘gl{)ﬁ&geg Xllgscr Jiegi}%%?ellﬁ/ﬁgzl Q%vigﬁﬁézotloct B acﬁ%’%{):%% 1?1%13' |y
accept dBl(sctraiet). f or the manufacture of a nedi canent, preferabl y 15 for the
treatment and prevention of the above-nentioned disorders. Biological Assay
and Data: Intracellular Ca2+ nobilization assay A nonocl onal HEK-293 cell
ling stably transfected with a cDNA gpepdi-ng for the human 20 nGluSa

receptor was generated; for the work With mGlus Positive Allosteric

Modul ators (PAME), a cell line with | ow receptor expression |levels and | ow
constitutive receptor activity was selected to allow the differenti at| on of
agoni stic versus PAM activity. Cells wer & t ubRehsacLeaginng t o far d

protocol s_(Fraghney, 2000) T Bikecco' s M fitdebnEagl e Medi um wi th hi gh
gl ucosefj&rﬁemsm e&l h 1'h°gl ut amﬂneI 10% (90 refigr ) heatﬂ?kwvat ed
bovi ne ~25 seru nicririn/ Str cin, 50 1Tg/mhygrao n and 15
i1g/mb asUmign (aI ceII culture reagg&ts and antibioticd fr

I nvi t rogen, %zerl and About 24° hrs before an experinme#t, 5x104

cells/well were seeded in pol y D ysi ne coated, bl ack/cl ear-bottorred
96- wel | ?ﬂ“a@"e!é" The celN%/mbre JRadesapkth 2.5 | LLRI Fluo-4AM in | oading

EtOH
toluene N= =
2h, 25°C U 4hrs, 25°C NN L R4/
—_— -
32
R'I
Bis-(tpp)-Pd(I1)Cl, 5\'=<N
Et,N, TPP, Cul N
THF, 2h reflux /EJ
T 4
R B

A 6-¢thynyl-[1,2,4]triazolo[1,5-a]pyridine of formula IB can be obtained by reaction of 2-amino-
5-iodopyridine 13 with an appropriately substituted acid chloride 28 in the presence of a base



30 buffer (1xHBSS, 20 mM HEPES) for 1 hr at 37C and washed five tinmes with
| oading buffer. The cells were transferred into a Functional Drug Screening
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A 6-cthynyl-pyrazolo[1,5-a]pyridine 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 methyl ester 36 and a base such as K,COs in a

15 solvent like DMF yields the corresponding 6-bromo-pyrazolo[1,5-a]pyridine-3-carboxylic acid
ester 37, which is decarboxylated with hydrobromic acid, yielding the corresponding 6-bromo-
pyrazolo[1,5-a]pyridine derivative 38. Sonogashira coupling of 38 with an appropriately
substituted aryl-acetylene 3 yields the desired 6-cthynyl-pyrazolo[1,5-a]pyridine of formula ID
(scheme 8).
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A 6-¢thynyl-[1,2,4]triazolo[1,5-a]pyrimidine of formula IC can be obtained by condensation of
an appropriately substituted 1H-1,2,4-triazol-5-amine 39 with 2-bromomalonaldehyde 40 in

5 AcOH to give the corresponding 6-bromo-[1,2,4]triazolo[1,5-a]pyrimidine 21. Sonogashira
coupling of 21 with an appropriately substituted aryl-acetylene 3 yields the desired 6-ethynyl-
[1,2,4]triazolo[1,5-a]pyrimidine of formula IC (scheme 9).

Scheme 10
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A 6-¢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 40 in
AcOH to give the corresponding 6-bromo-[1,2,4]triazolo[1,5-a]pyrimidine 21. Sonogashira
coupling of 21 with trimethylsilyl acetylene 10 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 S yields the desired 6-
ethynyl-[1,2,4]triazolo[1,5-a]pyrimidine of formula IC (scheme 10).

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

acceptable salt is used in the treatment or prevention of psychosis, epilepsy, schizophrenia,
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Alzheimer’s disease, cognitive disorders and memory deficits, chronic and acute pain, restricted
brain function caused by bypass operations or transplants, poor blood supply to the brain, spinal
cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia,
ischemia, Huntington's chorea, amyotrophic lateral sclerosis (ALS), dementia caused by AIDS,
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 pharmaceutically acceptable salt, for the manufacture of a medicament, preferably
15 for the treatment and prevention of the above-mentioned disorders.

Biological Assay and Data:

Intracellular Ca** mobilization assay

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

20 mGlu5a receptor was generated; for the work with mGlu5 Positive Allosteric Modulators
(PAMs), a cell line with low receptor expression levels and low constitutive receptor activity was
selected to allow the differentiation of agonistic versus PAM activity. Cells were cultured
according to standard protocols (Freshney, 2000) in Dulbecco’s Modified Eagle Medium with
high glucose supplemented with 1 mM glutamine, 10% (vol/vol) heat-inactivated bovine calf

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

reagents and antibiotics from Invitrogen, Basel, Switzerland).

About 24 hrs before an experiment, 5x10* cells/well were seeded in poly-D-lysine coated,
black/clear-bottomed 96-well plates. The cells were loaded with 2.5 uM Fluo-4AM in loading
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-line recording of fluorescence. Following this pre-

incubation step, the agonist L-glutamate was added to the cells at a concentration corresponding
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to ECy (typically around 80 uM) with on-line recording of fluorescence; in order to account for
day-to-day variations in the responsiveness of cells, the ECy of glutamate was determined

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

Responses were measured as peak increase in fluorescence minus basal (i.e. fluorescence
without addition of L-glutamate), normalized to the maximal stimulatory effect obtained with
saturating concentrations of L-glutamate. Graphs were plotted with the % maximal stimulatory
using XLfit, a curve fitting program that iteratively plots the data using Levenburg Marquardt
algorithm. The single site competition analysis equation used was y = A + ((B-A)/(1+((x/C)D))),
where y is the % maximal stimulatory effect, A is the minimum y, B is the maximum y, C is the
ECso, x is the log10 of the concentration of the competing compound and D is the slope of the
curve (the Hill Coefficient). From these curves the ECsy (concentration at which half maximal
stimulation was achieved), the Hill coefficient as well as the maximal response in % of the
maximal stimulatory effect obtained with saturating concentrations of L-glutamate were
calculated.

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

In the list of examples below are shown the corresponding results for compounds which all have

ECsp< 500 nM...

EC50 (HM)
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The compounds of formula (I) and pharmaceutically acceptable salts thereof can be used as
medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations
can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions. However, the administration can also be
effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection

solutions.

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

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

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

therapeutically valuable substances.

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

together with one or more therapeutically inert carriers.

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

object of the present invention.



6- Phenyl et hynyl [ 1, 2, 3] triazolo [1, 5-a] pyridine 50 77 WO

2011/ 073172PCT/ EP2010/ 069593 -24- 35 Y-- N/ IN 40

3- (2-t ertwBuoylorpyrazol o[ 1, 5- a] pyri m di n-6-yl et hynyl) - ppharydianseses 37 69
36 ri-- N/ N 40 2-(2-tert-Butyl-pyrazolo[1,5- a]pyrimdin-6-ylethynyl)-
phenyl am ne 155 88 37 \\ -28-

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

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

20



2-tert-Butyl-6-(2,5-difluorophenyl ethynyl)-pyrazolo[1,5- a]pyrimdine 39 65
38 N/ IN 1.1 2-1sopropyl-6-phenyl et hynyl pyrazol o[ 1, 5-a] pyrimdine 18 53 39
z _\\ 2woentyBsi7gl- 6- phenyl et hynyl - [1,2,4]triazol o] 1p6Tajppymiocispe 30 54

40 0 )i.c.. z\ \\ 2-Methyl-2-(6-phenylethynyl[1,2,4]triazolo[1,5-a]pyridin-
2-y1) - propan-1-01 -29-

Experimental Section:

Example 1
6-Phenylethynyl-pyrazolo[1,5-a]pyrimidine

N\

5 Bis-(triphenylphosphine)-palladium(IT)dichloride (27 mg, 0.04 mmol) was dissolved in 1 ml of

THEF. 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 NaHCOs 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").

15 Example 2

2-Methyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine

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-bromo-2-methylpyrazolo[1,5-a]pyrimidine and
20 phenylacetylene.
Example 3
6-(2-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine

N'é
| N

F P
F



66 88 WO 2011/073172PCT/ EP2010/ 069593 -25- 41 * N~ N/ |
2-tert-Butyl-6-phenyl et hynyl pyrazol o[ 1, 5-a] pyridine 32 122 42 * ri-- NN

| 2-tert-Wotylv@3pbenyl et hynyl [ 1, 2,4]triazol o[ 1, 5- a] pyprcriEb2ee/ 089598 43 z

-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-a]pyrimidine and 1-
ethynyl-2-fluoro-benzene.
Example 4
5 6-(3-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine

The title compound, light yellow 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-a]pyrimidine and 1-
ethynyl-3-fluoro-benzene.
10 Example §
6-(4-Fluoro-phenylethynyl)-2-methyl-pyrazolo[1,5-a]pyrimidine

5

N
A

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-bromo-2-methylpyrazolo[1,5-a]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-a]pyrimidine and 4-
ethynylpyridine.
Example 7
2-Methyl-6-p-tolylethynyl-pyrazolo[1,5-a]pyrimidine

/



Z z\ _\\ u_ u_ 2-tert-Butyl-6-(2,5-difluorophenylethynyl)-
[1,2,4]triazolo[1,5- a]pyrimdine 14 37 44 SI - N IN

2-t ert - Bwpkofi7o73t72| uor ophenyl et hyny1)- [ 1, 2, 4] tri azol optrEP2@hpPyysbI di ne 9
85 45 101 _ NI 2-tert-Butyl-6-(3,4-difluorophenylethynyl)-
[1,2,4]triazolo[1,5- a] pyrimdine 28 53146

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-a]pyrimidine and 4-
cthynyltoluene.
5 Example 8
6-(4-Chloro-phenylethynyl)-2-methyl-pyrazolo[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.
Example 9
2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine

Step 1: 6-Bromo-2-tert-butyl-pyrazolo[1,5-a]pyrimidine

N=
N
I
Br

N

15
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 50°C and <20 mbar. The



ci

I N- N 7N I111,1 2-tert-Butyl-6-(5-chloropyridin-3-ylethynyl)-

[1,2,4]triazolo[1,5- a]pyrimdine 47 49 WD 2011/073172PCT/ EP2010/ 069593
-26- 47 oywo,2811/0731721z z-z \ \\ 2-Morpholin-4-yl-6- PCT/EP2010/069593
phenyl et hynyl [ 1, 2,4]triazolo[1,5- a]pyrimdine 69 119 48 o'

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-phenylethynyl-pyrazolo[1,5-a]pyrimidine

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.

Example 10
10 2-tert-Butyl-6-(2-fluoro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine

N=
N/
|N

F P
A

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
(example 9, step 1) and 1-ethynyl-2-fluoro-benzene.
15
Example 11
2-tert-Butyl-6-(3-fluoro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine

The title compound, light 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 1) and 1-ethynyl-3-fluoro-benzene.

Example 12
2-tert-Butyl-6-(4-fluoro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine



,2z_z z-z \ \\  2-Morpholin-4-yl-6-mtolylethynyl-[1,2,4]triazol o1, 5-

aljpyrimdine 58 84 49 (:)' z,....z 11z z-z \ _ \\ u_
6- ( 3- Fl uowo-2phanyizet hynyl) - 2-norpholin-4-yl[1, 2, 4] tri aroirapPto15/069593
al]pyrimdine 50 101 50 (:)" z,....z 11z z-z \
-33-
[,\j_
N/
| ~-N
4

F
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
(example 9, step 1) and 1-ethynyl-4-fluoro-benzene.

Example 13
2-tert-Butyl-6-pyridin-3-ylethynyl-pyrazolo[1,5-a]pyrimidine

N=
N A
|/N

A

N7

I/

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 A
|/N

A

l\

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 (example
9, step 1) and 4-ethynylpyridine.
Example 15
2-tert-Butyl-6-(4-methoxy-phenylethynyl)-pyrazolo[1,5-a]pyrimidine



\\ 0 6-(3-Chl oro-phenyl ethynyl)- 2-norpholin-4-yl[1,2,4]triazolo[1l,5-
a]lpyrimdine 39 88 51 dz"z ilz z-z \ \\
6- Pheny! ewbyoylor2rpyrrol i dinl-y1-[1, 2, 4] triazol o[ 1, 5- appymproadionse56 141
WO 2011/ 073172PCT/ EP2010/ 069593 - 27- The conpounds of fornula (1) and
pharmaceutically acceptable salts ther-84f can be used as nedi canents, e.g.
in the formof pharnaceutical preparations. The pharnaceutical preparations
can be administered orally, e.g. in the for f tablets, coated tablets,
dragees, hard and soft gel ati ne capsul es, sofutions, enul sions or
suspensi ons. However, the adm nistration q@n al so be 5 effected rectally,
e.g. in the formof suppositories, or parfen eraIIy e.g. in the form of
i njection solutions. The conpounds/ “formula (1) and pharmaceutically
acceptabl e salts thereof can be pr €ed with pharmaceutically inert,
inorganic or organic carriers for, production of pharnaceuti cal
preparations. Lactose, corn starch or derivatives thereof, talc, stearic
aci d ofThettisle tOmpalitids yaitav tbléd, M&enan3te? (deH],), tar bcepnapmieé in asoslaate with

carr|er for tablets, coated abl et's ees and h | atin psul es.
Sui t ablthe gsersl aethodgif exgmpleq %6%0@3%@9%@1 ¥ryragodl qégglﬁisflﬂé“de %% YpiF e

oi I's, waxes.) b Bett3RL4- SR A yBOehd qui d polyols and the |ike; depending on
the nature of t he actlve subs?ance no carriers are, however, usually
reqired in the case of soft gelatine capsules. Sui t abl e carriers for the

production of solutions and syrupsiﬁre qr exanpl e, water, polyols,
sucr ose, le 16

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

[,\j_

N/
|N
A

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 1-ethynyl-3-methylbenzene.

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

N
1

N
[N
S A

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-a]pyrimidine



15 invert sugar, glucose and the |ike. Adjuvants, such as al cohols,

pol yols, glycerol, vegetable oils and the |ike, can be used for aqueous

i nj ecti orweabutd7errs of water-sol ubl e salts of conpoundspofi/Hreswwbasef| ), but
as a rule are not necessary. Suitable carriers for suppositories are, for
exanpl e, natural or hardened oils, wax8s, fats, sem-liquid or liquid
polyols and the like. In addition, the pharnmaceutical preparations can
contain preservatives, solubilizers, 20 stabilizers, wetting agents,

emul sifiers, sweeteners, colorants, flavor s, salts for varying the
osnotic pressure, buffers, nmasking agents¥=r antioxidants. They can al so
contain still other therapeutically val e substances. As nmenti oned
earlier, medicanments containing a conp of formula (1) or
pharmaceutically acceptable salts eof and a therapeutically inert

exci pient are also an object 25 he present invention, as is a process
for the production of such nedi canents which conprises bringing one or nore
conpourgils, Pfe-BRINBLD &vEloBhityRhRaISISAW-hptihidiascept abl e salts thereof and, if
desired, one or nore other therapeutically val uabl e substances into a

gal eni cal dosage formtogether with one or nore therapeutically inert
carriers. _ As further nentioned earlier, the use of the conpounds of
formul a (hﬁ/ or the preparation of 30 nedicanments useful in the prevention
and/or tHe treatnment of the above recited diseases is also an object of the

pr esentsr ®nti on. MD 2011/ 073172PCT/ EP2010/ 069593 - 28- The dosage
can vary within wd mts,. nd wll, of course he fitted to the
i ndi vi &ﬁ*ﬁmﬂﬁéampp ﬁ(? W o o AN UES LGNy ca%ﬁ?%%ﬂpareéﬁ% effective

dosage r kg/ day,
b g g o

i ndi catylaymse ded 2ibrdpeamaldheddelaidcy dosage for an adult hunman being 5 wei ghing
70 kg accordingly lies between 0.7-1400 ng per day, preferably between 7
and 700 ng per day. Preparation of pharmaceutical conpositions conprising

conpourgs, - Cka@lobmvp@bh&wletﬁawl%ﬁzsﬁ)rtBL%]M!nhleweng conposi tion are
produced in a conventional manner: ng/ Tablet 10 Active ingredient100

Powder ddhe titlgcoowensi, ight kroworsalié B chs= Bt WMrtﬁ pyeen b pripaksd iNaccordance

ggaﬁpo%&%@éé%%%%gy%gg%%pﬁsi HEhSE BRRL 5 cycl Qutyf W?lz&o lzsﬁg]pygmlél%)e

(example 18, step 1) and phenylacetylene.

Example 19
2-tert-Butyl-6-p-tolylethynyl-pyrazolo[1,5-a]pyrimidine

N
1

N
[N
4

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[1,5-a]pyrimidine

(example 9, step 1) and 1-ethynyl-4-methylbenzene.
20 Example 20

2-tert-Butyl-6-(4-chloro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine



-29- Experinental Section: Exanple 1 6-Phenylethynyl-pyrazolo [1, 5-a]
pyrimdine ri- 5 Bis-(triphenyl phosphine)-palladiun(ll)dichloride (27 ny,
0. 04 molwowas/dsssol ved in 1 m of THF. 6-Bronp- pyrazolpofrEp2e1djopasps m di ne
(150 ng, 0.76 mmol) and phenyl acetyl ene (130iul, 1.21 mmol) were added at
roomtenperature. Triethylam ne (310 I-3- 2.3 mmol ), triphenyl phosphine (6
ng, 0.023 mmol) and copper(l) iodide (4 ng, 0.023 mmvl) were added and the
m xture was stirred for 2 hours at 65C. The_reaction m xture was cool ed and
extracted 10 with saturated NaHCO3 solutiqp d two tinmes with a snal
vol ume of dichl oronethane. The crude prodycty was purified by flash
chronat ography by directly | oading the dijchf oronet hane |ayers onto a silica
gel colum and eluting with heptane: et etate 100:0 -> 50:50. The
desired conmpound was obt ai ned as Tow solid (150 nmg, 90% yield), NS
me = 220.3 (MrH ). 15Exanple 2
2- Met hyl - 6- phenyl et hynyl - pyrazol o[ 1, 5-a] pyri m di ne The title conpound,
whi t e Sithkeitile chBipontide lizh2@Alod SOMHYIS: asn=Be0 pr®pei @ocanrbe peeardiain@ecostdtet he
R LR N AT PR KLV N N B A
6- (2- F;(%‘?@Y@D%‘?% tamy N1 B pasERZ0l o 1, 5-a] pyrimi dine WO
2011/ 073172PCT/ EP2010/ 069593 -30- The title conpound, |ight yellow solid,
M5: me = 252.1 (M+1-1'), can be prepared in accordance with the general
met hod of exanple 1 from 6-brono-2-peth razol o[ 1, 5-a] pyri m di ne and 1-
et hyny1- 2-f | uor o- benzene. Exanpl e éiﬁgamlﬂelabi
56- ( 3- FI uor o- phepy BRtyRN6A610ErotH =3 reﬂé‘ﬂyg[- raz@bAYs-h[PydimRinelhe title
conpound, |ight yellow solid, Rgg me X 252. %&m1-1p¥, ggﬁ be prepared in
accordance with the general nethod of exanp 1 from
6-bronn-2-nethy|pyrazolo[1,5-a]pyrinidine, d 1- ethynyl-3-fluoro-benzene.
N/

Cl

N/
P
%-4;
/I
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-a]pyrimidine (example
9, step 1) and trimethylsilylacetylene.

15  Step 2: 2-tert-Butyl-6-ethynyl-pyrazolo[1,5-a]pyrimidine

N=

N

)l/vN
Y

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



10Exanpl e 5 6-(4-Fl uoro-phenyl et hynyl)-2-net hyl - pyrazol o[ 1, 5- a] pyri m di ne
The title conmpound, light yellow solid, Ms: nmfe = 252.1 (M+1-1'), can be
pr epar ed wo 2acieBtance wi th the general nethod of exanplpeTEprbe10m%59593

6- br ono- 2- et hyl pyrazol o[ 1, 5-a] pyri m di ne and 1- 15

et hynyl- 4-fl uoro-benzene. Exanple 6 -37-

2- Met hyl - 6- pyri di n-4-yl et hynyl - pyrazol o[ 1, 5-a] pyri m di ne The title
conpoundtoukd zﬁh&orﬁ&&ﬁ%&r@t@fd ghd pvRficdb§ fﬁsﬁaﬁoﬁla(dﬁa%h%» direaly edipgewared in

accordance 20 with eneral method of exanple 1 from

6- br onﬁnlztuﬁ@@wylad;ﬂgaﬁzlwpcgphc@@y Byd Phtiag mathdwatane c@iyhyaeiatep0Q:0-nd0:o68xHiml e 7

2- Met hy r _

2011/ ofiﬁi‘g"?ﬁ&%ﬁ’@éﬁ‘g%y 8%%%%%81?%%%&[%1@%%]05” Een5 gbgn%{g }rﬁé@)’ MSwmesa®s v
= I4BI2)(M 41), can be prepared in accordance with the general nethod

of exanple 1 from 6-brono-2-nethyl pyrazol o[ 1, 5-a] pyri m di ne and 4-

et hyhyl t ol uene. 5Exanpl e 8

6 (4-Cy gy z%ﬁry&t@f @A{@xﬁﬂ)r@pw@&m@' ﬂ&ma? b%%olﬁrlah%vhmﬂn@e Cl The title

onpound, brown sol1d, can pe pr epare In
accor ddibeeitlaicompound, ﬂlght mlnwr@lhdmﬂﬁhnde BBIG&)BE(M)HHE )cahrbemprepared in accordance

Sth?gDv&ﬂ%bfge % %é{ﬂ‘%‘é‘ﬁi gﬁ%{ £¥rr§|rnn} gelrtngutalr]g-et]hyngfl pyrazolo[1,5-a]pyrimidine
2-tert-Bubie 6r RRSMYIaRY BYMWro BYib AR Rlidk, 5- a] pyri m di ne

10

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 (M+H"), can be prepared in accordance
15  with the general method of example 1 from 2-tert-butyl-6-cthynyl-pyrazolo[1,5-a]pyrimidine
(example 21, step 2) and 5-iodopyridin-2-amine.

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

N A
|/N
A
N™ X
¥
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-a]pyrimidine
(example 21, step 2) and 3-bromo-5-chloropyridine.

25



Step 1: 6-Bronp-2-tert-butyl-pyrazol o[ 1, 5-a] pyri m di ne 15Br

3-tert-Butyl -1H pyrazol -5-amne (9 g, 64.7 mol) was dissolved in BuOH (100
ml). 2- Bwvormonmd7srval dehyde (9.76 g, 64.7 mmol) and p- Ts@dThH2001064B93y, 3. 23
mol ) were added at roomtenperature. The m xture was stirred for 16 hours
at 100 C. The reaction m xture was evapserated to dryness and the residue
was purified by flash chromatography on silica gel (120gr, 20 0%to 40%

Et OAc in heptane) and crystalli zatlpgh.ﬂ%rerua smal | vol une of

dii sopropylether. The crystals were washed with diisopropylether and dried
for 1 hour at 50&-tgrdButd-ormaimidins-ylgthynphnymzalei YERRRHiNY 069593 - 32-
desired conpound was obtained as a light yellowsolid (9.5 g, 58 %yield),

M5: nfe = 256.1/254.1 (MtH). Step 2:
2-tert-Butyl -6-phenyl et hynyl - pyrazol o[ 1, 3¥&] pyrimdine 5 The title

compound, light yellow solid, M5 me = .2 (MrH), can be prepared in
accordance with the general nethod of le 1 from

6- brono-2-tert-butyl -pyrazol o[ 1, EN %t i m di ne (exanple 9, step 1) and
phenyl acetyl ene. Exanple 10
102-tert-Butyl-6-(2-fluoro-phenyl e”t' hyny1) - pyrazol o[ 1, 5-a] pyri m di ne The
title %@W%ngpbhﬁhthgﬂ@%llgw Bl ths: MR =% 0% izcaﬁlwé'ﬂ)fepa%ninta@cd?ﬂeﬁfé@r ed
in accordance with thé general method of exarrpl e

6- bro nmlmtﬂlelgt:ndn@itryetth@@'oﬁ@@mpﬂell Soad Hiari-butgi-mrethyexlapyph@ 9,1, 552 Jeprihidizn d

1-eth 1-2-f | 11
Z-Ser%”} % %?7%9 ég%ﬁ?\@ E’/Yrg{lﬁslr}% (13) pyrazol o[ 1, 5-a] pyri ni di ne The

title conpound, Ilght yellow solid, M5 me = 294.2 (MtH), can be prepared
in accordance 20 with the general nethod of exanple 1 from
6- brono-2-tert-butyl -pyrazol o[ 1, 5- aﬁ}lﬁgmpkhZél ne (exanple 9, step 1) and

- tert ot | G2 GRAREENS 4 G RTR Endiethynyl pyracplogl Sralpyrimidine

N

F Z

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-a]pyrimidine
(example 21, step 2) and 1,2-difluoro-4-iodobenzene.

15 Example 26
6-Phenylethynyl-2-(tetrahydro-pyran-4-yl)-pyrazolo[1,5-a]pyrimidine

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

o}

Z~=



WO 2011/ 073172PCT/ EP2010/ 069593 -33- The title conpound, |ight yellow
solid, M5: nmle = 294.2 (Mtl-1"), can be prepared in accordance wth the
general meohod/wsi17exanple 1 from PCT/EP2010/069593

6- brono-2-tert-butyl-pyrazol o[ 1, 5-a] pyrimdine (exanple 9, step 1) and
1-ethynyl-4-fl uoro-benzene. 5 Exanpl e -1%
2-tert-Butyl-6-pyridin-3-ylethynyl-pyrazol o[ 1, 5-a] pyri m di ne The title
conmpounthe tilicbBps@hd chn BPrepiir@l m addordgndeMrillr the ren&@Nm&Bo P HERAB&Hini tAe
accordance with 10 the general nethod of exanple 1 from

6- br onpatent mlwmwwwg&%loap {egugleoldd) mi di ne (exanple 9, step 1) and
3-et hynyl pyri di ne. Exanple 14
2-tert-Butyl-6-pyridin-4-ylethynyl-pyrazolo[1l,5-a]pyrimdine 15 The title
conpouridep W-Beyns® R i(thtraMalro pyean=4-2i-pytadoMf L5 L]pyrigidincbe prepared in
accordance with the general nethod of exanple 1 from

6- brono- 2-tef tybutyl - pyrazol o[ 1, 5-a] pyri m di ne (exanple 9, step 1) and

4- et hynyl pyr ne. Exanple 15

2-tert - But y\ 6- (4- net hoxy- phenyl et hyny1) - pyrazol o[ 1, 5-a] pyri m dine WO
2011/ 073 | CT/ EP2010/ 069593 -34- The title conmpound, yellow solid, Ms:
me = %Qér/\ZN(IVH- 1'), can be prepared in accordance with the general nethod
of e&anpl e 1 from6-brono-2-tert-butyl-pyrazol o[ 1, 5-a] pyrimdine (exanple
9, st efhtlYitlerdmpeetd)yightlbréwnsdhdxXyBemien2s4.6 (Bxéitploen b6 prepared in accordance

2-tert _v&;Blt t%le :ggﬁe%ltn%tﬁéc? gfh glxra]l}éllp_léj g,rs?ezpoll gLr}l’55(_tgt]rﬁl{l&l‘ror-?)yqlalgﬁ-yl)QH-pyrazo1-3-

ylamine (example 26, step 1) and 2-bromomalonaldehyde.

10  Step 3: 6-Phenylethynyl-2-(tetrahydro-pyran-4-yl)-pyrazolo[1,5-a]pyrimidine

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-
a]pyrimidine (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-a]pyrimidine (example
20 9, step 1) and 4-cthynylaniline.
Example 28
2-(6-Phenylethynyl-pyrazolo[1,5-a]pyrimidin-2-yl)-propan-2-ol



The title conmpound, yellow solid, M5 me = 290.2 (Mt1l-1"), can be prepared
in accordance with 10 the general nethod of exanple 1 from

6- br ono- Avbenivdsi7gl - pyrazol o[ 1, 5-a] pyri m di ne (exanpl ep@ir/Erb@p/0d9soand

1- et hynyl- 3- net hyl benzene. Exanple 17

2-tert-Butyl -6-(3-net hoxy- phenyl et hyny4)- pyrazol o[ 1, 5-a] pyri m di ne 15 The
title conpound, yellow solid, Ms: me = 306.2 (M+l-1"), can be prepared in
accor dapge1 W-Blid18yi@es1er 128 -a[petiindineD - axaxRlie adid il ester

6- br ono- 2- tert- butyl - pyrazol o[ 1, 5-a] pyri m di ne (exanple 9, step 1) and
1-ethynyl- 3 hoxybenzene. 20Exanple 18

2- Cycl obut yX- - 6-phenyl et hynyl - pyrazol o[ 1, 5-a] pyri m dine WO

2011/ 073 / EP2010/ 069593 -35- Step 1:

6- Br ono- 4- ¢cycl obut yl - pyrazol o[ 1, 5-a] pyri midine The title compound, yellow
solid, BMB: me = 254.0/252.1 (Mr1l1l'), can be prepared in 5 accordance with
the ge enfy- e o - <
ylan ng%an dle%%ﬁlgﬁnoﬂ? poRE iedh]ﬁ’e‘.n%& 2255%.20:/291@ VIGHC), b Jrefdte @ %8 dadce

2- Cycl ottht ty&gﬁnqnddemgthed bfyexaimpiey?,astapl ofrdmSaathpyd-amingt épyrazdlh e -tdrbdgylate

conmpound, ht . me = 274.3 (M+11'), can be prepared in
acc déﬁ@3]¥gmﬂFF V\ﬁﬁﬁfﬁgneral met hod of exanple 1 from

6- br ono- 2- cycl obut yl - pyrazol o[ 1, 5-a] pyri m di ne (exanple 18, step 1) and
phenyl acetyl ene. Exanple 19 o o
2-t er t Ben 31 6-Bhanyiethyplyepirargld [gire lopritidine-2-cal hoxylierpeid mecthyg ester

O

0
N=
N/
I

ZN

&
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-Phenylethynyl-pyrazolo[1,5-alpyrimidin-2-yl)-propan-2-ol

6-Phenylethynyl-pyrazolo[1,5-a]pyrimidine-2-carboxylic acid methyl ester (example 28, step 2)

15 (60 mg, 0.22 mmol) was dissolved in 5 ml of THF and cooled to 0-5°C. Methylmagnesium
chloride 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-fluoro-pyridin-3-ylethynyl)-pyrazolo[1,5-a]pyrimidine



The title conpound, light yellow solid, M5 me = 290.2 (MAl), can be
prepared in accordance with the general nethod of exanple 1 from

6- br ono- Avbenivdsi7gl - pyrazol o[ 1, 5-a] pyri m di ne (exanpl ep@ir/Erb@p/0d9soand
1- et hynyl- 4- net hyl benzene. 20Exanpl e 20

2-tert-Butyl - 6-(4-chl oro-phenyl et hynyt#ipyrazol o[ 1, 5-a] pyri mdine WO
2011/ 073172PCT/ EP2010/ 069593 -36- CI The title conpound, |ight yell ow
solid, Ms: me = 310.1 (Mtl1-1"), can be prepared in accordance with the
general nethod of exanple 1 from

6- brono-2-tert-butyl-pyrazol o[ 1, 5- a]pyrlml ne (exanple 9, step 1) and
1-et hynyl-4-chl orobenzene. 5 Exanple 21
2-tert-Butyl -6-(6- chloro pyri di n- 3-yl

1) - pyrazol o[ 1, 5-a] pyri m di ne
Step 1:

2-tert-Butyl -6- trlnethyIS|Ianert yl - pyrazol o[ 1, 5-a] pyri m di ne 10 The
title conpound, brown solid, WMs: e = 272.3 (M+1l-1'), can be prepared in
accordance with the general method of exanple 1 from '

6- br ondthR titlercomipatyd, lightr yetlomwojolid M8} pye +RP8B3rd(.acaplbe pdcpasadelp a¢gordange

t2 r |t (ranrs: %ﬁ\% %I%I?eg% r{é?{é?‘?%@?l"g‘?‘c?’ﬁ fff%gl AR Grethanyl-pyrazolo[1.5-a]pyrimidine

(example 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 accordance with
10 the general method of example 1 from 6-bromo-pyrazolo(1,5-A)pyrimidine-3-carbonitrile and
phenylacetylene.
Example 31
6-Phenylethynyl-[1,2,4]triazolo[1,5-a]pyridine
g

L
A

15  Step 1: 5-Phenylethynyl-pyridin-2-ylamine

NN

S

-
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-Phenylethynyl-[1.2.4]triazolo[1,5-a]pyridine




2-tert-Butyl-6-trinethylsilanylethynyl-pyrazol o[ 1, 5-a] pyri m di ne (exanpl e
21, step 1) (2.4 g, 8.85 mmol) was dissolved in dichloronethane (10 m) and
t et r abut Wwermroimi7erve | uori de on silica gel (7.1 g, 10.6 mprolrEPR01B/089%03 / g) was
added at roomtenperature. The m xture was stirred for WO

2011/ 073172PCT/ EP2010/ 069593 -37- 2 hoedls at roomtenperature and purified
by flash chromat ography by directly | oading the mxture onto a 70g silica
gel colmnamitRrREnPbd, Rehitdisbiid, Napt mnes e2my(VaEES, akf bd PRpBredin 4&oflincd Wah
desired conmpound was obtained as a Ilqht_yeIIOM/solld (1.45 g, 83@6%|eld),
MS:  m éhegengrl meghadiqeperibgd éip thy: patent application WO2007059257 (page 109, step A, B and

2-tert- .- 6 - - i di fy.3- - pyLazol of 1, 5-a] pyri m di ne
The t1 10 S DR MR R P B R B SRS R ) can e
prepared in accordance with the general nethod of exanple 1 from
2-tert-butyl -6-ethynyl-pyrazol o[ 1, 5-a] pyrim dine (exanple 21, step 2) and
2-chl or o- 5-i odopyri di ne. Exanpl e 22Example 32

5-(2-tert-Butyl -pyrazqgf 5 i1 ghic - et 1), ridin-2-ylam ne
N .- P72z PhényiebRYE . Sl 3 el ) 00200 BUL0E o
white solid, M5 me = 292.1 (MtH), can b@=Rfepared in accordance 15 with
the general nethod of exanple 1 from N\f
2-tert-buty|-6-ethyny|-pyrazolo[1,5-aLp iZm di ne (exanple 21, step 2) and
5-i odopyri di n-2-am ne. Exanple 23 Z

2-tert-Butyl -6-(5-chl oro-pyridin- et hynyl) - pyrazol o[ 1, 5-a] pyri m di ne 20
The title conmpound, light yellowsolid, Ms: nmfe = 311.2 (M+tH), can be
prepar ey ' ABRMEANE &]tWhidlo[ll [5ea]g@i@idhe met hod of exanple 1 from
2-tert-butyl -6-ethynyl-pyrazol o[1, 5-a] pyri m di ne (exanple 21, step 2) and

3- br ono- 5-N fyoropyridine. WO 2011/073172PCT/ EP2010/ 069593 - 38-

A

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 W0O2007059257 (page 109, step A, B

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

Step 2: 6-Phenylethynyl-[1,2.4]triazolo[1,5-a]lpyrimidine

15  The title compound, light brown solid, MS: m/e = 221.2 (M+H"), 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 1) and phenylacetylene.

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

N
1

Step 1: Pyrazolo[1.5-alpyridin-6-o0l

[,\j__
LNJ>
I
o P

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.




Exanple 24 2-tert-Butyl-6-pyrimdin-5-ylethynyl-pyrazolo[1, 5-a]pyrimdine N

N The title conmpound, light yellow solid, Ms: nfe = 278.2 (MAl), can be
prepar ed wo 2aciaBrfance 5 with the general method of exawpirgErombnessos
2-tert-butyl -6-ethynyl-pyrazol o[ 1, 5-a] pyri m di ne (exanple 21, step 2) and
3- bronopyri m di ne. Exanple 25 -43-
2-tert-Butyl-6-(3, 4-difluoro-phenyl ethynyl)-pyrazol o[ 1, 5-a] pyrimdine 10
The title conmpound, light yellow solid, Ms: me = 312.2 (MAl), can be
prepared in accordance mnth the oeneral met hod of exanple 1 from

Soer 2| Lreflusy Al Ploly Sralppi¢in-cehestepl e 21, step 2) and

1, 2- di f I uor o- 4-' dobenzene 15Exanp|e 26
6- Phenyl et hyny@ - (tetrahydro-pyran-4-yl)-pyrazol o[ 1, 5-a] pyrimdine Step
1. 5- (T%yq -pyran-4-yl)-2H pyrazol-3-ylamne WO

2011/ 0731 & P2010/ 069593 -39- The title conpound can be prepared in
accordand% with the general nethod described in the patent application

6 Br omu Bp At AR S e RS2 rep 1) (100 e 49 mumal) ey disaved
5 dlchlorornethane (10 ml) and triethylamine (200 pl, 1.49 mmol) and trlﬂuorornethanesulfonic
anhydride (250 ul, 1.49 mmol) were added at 0-5°C. The mixture was stirred for 1 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,;SOy, 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-Phenylethynvl-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 trifluoro-methanesulfonic acid pyrazolo[1,5-

15 a]pyridin-6-yl ester (example 33, step 2) and phenylacetylene.

Example 34
6-Phenylethynyl-[1,2,3]triazolo[1,5-a]pyridine
N=N
N/
| Z
4

20 Step 1: 6-Bromo-[1.2.3]triazolo[1,5-alpyridine

Br
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-Phenylethynyl-[1.2,3]triazolo[1,5-a]pyridine




BrN* The title conmpound, |ight brown solid, M5 me = 284.0 (M+11'), can be
prepared in accordance with the general nethod of exanple 9, step 1 from

5- (t et rahydnotpysem- 4-y1) - 2H pyrazol - 3- yl am ne (exanpl ecz&pr2eomsd) and

2- br ononal onal dehyde. 10 Step 3:

6- Phenyl et hynyl- 2- (t etrahydro- pyran-4-y¢4-) - pyrazol o[ 1, 5-a] pyri m di ne The
title conpound, grey solid, Ms: nfe = 304.1 (MAI), can be prepared in

accor damgeitMichpb iR, BigREFralvnTBLENOAS Ofn/ceX anmB eV H T, @h be prepared in accordance

6- br ono- 2- (t et r ahydr o- yran-4-y1)-pyrazo|o[1,5-‘a pyri m di ne (exanple 26,
step 2)With elgwg,lug@tb@(;p%@@mpiestﬁgﬁm-brogp- 1,2,3]triazolo[1,5-a]pyridine (example 34,
4-(2-t - 1,5-a] pyri mdin-6-yl ethynyl)-phenyl am ne The
title g%%ﬁ?éh%?hﬁgﬁﬁégﬁ% id, M5 nmle = 291.2 (M+11'), can be prepared in
accordance with the general nethod Bftamplerssle 1 from

6- bronmp-2-tert-hutyl -pyrazol o[ 1, 5-a] pyrim di ne (exanple 20 9, step 1) and
4- et5nynyl ani li né-_(Z-ERIgT%q@l-pgrazoio[1,S-aﬁ)pyrlmldln-6-ylethyny )-phenylamine

2- (6- Phenyl et hynyl - pyrazol o[ 1, 5-a] pyri m di n-
2011/ 073172PCT/ EP2010/ 069593 -40- Step 1:
6- Br ono- pyr azol o[ 1, 5- a] pyri mi di ne- 2- car boX'
BrN The title conmpound, brown solid, Ms:
prepared in accordance with the general
met hyl 5-am no- 1H pyrazol e- 3-car e 5 and 2-brononal onal dehyde. Step
2: 6-Phenyl et hynyl - pyrazol o[ 1, 5-a] i m di ne-2-carboxylic acid nethyl ester
The title conmpound, grey solid, M5 me = 278.2 (MtH can be prepared in
accor daheeitlicompdind, highggsienado lidEVSo eh/©f 20k anM-eH ), dandwnprepared in accordance

6- br ono- pyrazol o[ 1, 5-a] pyri m di ne-2-car boxylic_acid nmethyl _ester (exanple
28, st ézﬁPl%/_t)he gﬁl&pr%lﬁgﬁy@%g%qu@?ﬁel ?rgfne% g)_mo-g-tert-butyl-pyrazoloEll,5-a]pyr1rn181ne P

2-(6-P éb%ﬁ%J[Q%ﬂ%Z N lffﬁgpyrinidin-2-y1)-propan-2-o
6-Phen3§§¥k§nYl- y#azold?fﬁ%%h byrinidine-Z-carboxyIic acid nethyl ester
(exHhpl e 28, step 2)

-y1) - propan- 2- ol WO

ic acid nethyl ester rJ /
= 256.0/254.1 (MAl), can be
hod of exanple 9, step 1 from

Example 36
2-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)-phenylamine

The title compound, light yellow solid, MS: m/e = 291.2 (M+H"), 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 1) and 2-ethynylaniline.

Example 37
2-tert-Butyl-6-(2,5-difluoro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine

20 F



15 (60 ng, 0.22 mml) was dissolved in 5 m of THF and cool ed to 0-5C

Met hyl magnesi um chl ori de sol ution (1501ul, 0.45 nmmol, 3N in THF) was added
dr opwi se w0 20t150@3172he reaction m xture was stirred for ®0T/EPRMD@EY58F O- 5C.
Water was added and the m xture was extracted two tines with ethyl acetate.
The organic extracts were dried with sé8i umsul fate, filtered and
evaporated. The crude product was purified by flash chronmat ography on

si | i ca geltitRQolPeria RSy IHQ06d,18: Bc=3T923M+HENdas BS @%j}df&d ih Bedahr @fhce Wil
desired conpound was obtained as a |ight brown solid & , 12%vyield), M
m e = 2ir8gene(almqtiedafigkemplg 1 from 2-tert-butyl-6-ethynyl-pyrazolo[1,5-a]pyrimidine

2-tert- |- 67 (5-f - PY:Hl.Ai ns 3- yl)-pyrazol o[ 1, 5-a] pyrimdine WO
2011/0%5%%%%%?%é%?d?%ﬁ%gégégh&%%?ﬁx¥hgﬁgﬁ¥Ie conmpound, |ight yellow solid,
M5: mle = 295.3 (M+1l-1'), can be prepared in accordance with the general

met hod of exanple 1 from 2-tert-butyl-6-ethynyl-pyrazol o[ 1, 5-a] pyri m dine
(exahpl e 21, step 2) and 3- br ono- 5-¥¥a1BPKBEnzene. 5 Exanpl e 30

cCompound.  yel | ow sot 8P PRPkeMB R bR peRbiinile . cdtin | °

accordance wth 10 the general nethod of e le 1 from
6- br ono- pyrazol o(1, 5- A) pyri m di ne-3-carbonifrile and phenyl acetyl ene.
Exanpl e 31 6-Phenylethynyl- [1,2,4] triazolp [1,5-a] pyridine 11----- \' N,N

15 Step 1: 5-Phenyl ethynyl-pyridin-2-yldgmhe The title conpound, |ight
yellow solid, M5: me = 195.2 (Mt1-1' " be prepared in accordance with
the general nethod of exanple 1 f -am no- 5-i odopyri di ne and

phenyl acetyl ene. WD 2011/073172 EP2010/ 069593 - 42-

Step 1: 6-Bromo-2-isopropyl-pyrazolo[1.5-a]pyrimidine

|,\|_
N/
x,
Br

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-pyrazolo[1,5-a]pyrimidine

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
]
N

N

Z
7

Step 1: N-(5-lodo-pyridin-2-vl)-2.2-dimethyl-propionamide




The title conpound, white solid, M5 me = 220.3 (MtH), can be prepared in
accordance with the general nethod described in the patent application
W20070592620(1mage2109, step A, B and C) starting from PCT/EP2010/069593

5- phenyl et hynyl - pyri di n-2-yl am ne (exanple 31, step 1). 5Exanple 32

6- Phenyl et hynyl -[1, 2, 4] tri azol o[ 1, 5- a]-p¢+ i m di ne 11----- \ NN1 Step 1:
6-Brono-[1,2,4]triazolo[1l,5-a]pyrimdine 10 The title conpound, white
solid, Ms: me\=_.201.0/199.2 (MtH), can be prepared in accordance with the
gener al 1é§§scribed in the patent application W2007059257 (page 109,
step A d &) starting from 2-am no-5-bronopyrimdine. Step 2:

6- Pheny ethynyl -[ 1,2, 4]triazol o[ 1, 5-a] pyrimidine 15 The title conpound,
light by @whpalih-d-anife (3 27 %%Jel)zwsg\&ﬁ)oiveg% 56 EnlRFARAMBImbihaACHRI RN C e
with the general method 6f exanple 1 from

6- br oné P24 4 ptrnalz dlegfiiy, )5va]a|dgi¢d amrdomeer(lperatmm dhs mlxtgteewaslqoozlmicto 0-5°C

h I | et. h - d St
Dy A8 P B OECHPOT Lt RaTot moiolnl f <Gy St pREESmpet CishRbPogedter Taa
St eps 2 waIrstﬂfrbaJ ﬁrror Rk Bﬁmescil Sa@@h&d@wmwﬁcﬁz«mmé& Rdad Byd iheinfixRrd/ Wagst er
Pyrazol o[ 1,5 Eyrldln exanmpl e 22, step 1) (200 ;%f 1.49 mmol ) was
di ssol wattadted Bit |d¢thlqwmrerﬁﬁam dic E1gne e)xt@ms Wqﬁ: arief W hispraumzoateAfiltarcd 9
a“ t”Dloz 5%%91—['% out&? {oo(ﬂj%ggg :J(i’erse %"]{ié{% ﬁ%—.‘t-yﬁgwa 1&6 QQS{T%@g)Sa%B rlgld)’:\dded

ext r actved dbhﬁr[desfalbré@hUﬂ,aMSanaH@@.Oﬁ(Mﬂﬁ hon and two tl mes W th
di chl oronet hane. The organic | ayers were extracted with brine, dried over
Na2504, filtered and evaporated to dryness. The desired conpound was

obt ﬁj n%‘i’epaf NW5 &0 &Lri(gn (ZZW)O2 Aimethyl-thiopropionamide

N-(5-lodo-pyridin-2-yl)-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-yl)-2,2-dimethyl-thiopropionamide was obtained as a yellow oil (5.1 g, 75%
yield), MS: m/e = 321.0 (M+H").

20  Step 3: N-Hydroxy-N'-(5-iodo-pyridin-2-y1)-2.2-dimethyl-propionamidine

N-(5-lodo-pyridin-2-yl)-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  stirred 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 = 319.9 (M+H").



10 quantitative), Ms: nme = 267.0 (MtH ). Step 3:

6- Phenyl et hynyl - pyrazol o[ 1, 5-a] pyridine The title conpound, |ight yell ow
solid, M3yvomhm/=73229.2 (MrH), can be prepared i n accor daocEremhedshe
general nethod of exanple 1 fromtrifluoro-nethanesul fonic acid
pyrazol o[ 1,5- 15 a]pyridin-6-yl ester -§éxanple 33, step 2) and

phenyl acetyl ene. Exanple 34 6-Phenylethynyl-[1,2,3]triazolo[1,5-a]pyridine
N=N N & SteRrtlButdr- @ﬁ(szimrl[zl412ma?zbldr1@2amb@[oﬁne‘3 a] pyridine N=N, N Br The
title conpound, |ight brown solid, Ms: me = 200.1/198.0 (MH+), can be
prepared i n~gccordance with the general met hod as described in B. Abarca et
al. / Tetrgledron 64 (2008) 3794-3801. 25 Step 2:

6- Phenyl enbymyl -[ 1, 2, 3]tri azol o[ 1, 5-a] pyridine WO
2011/07%12§%CT/EP2010/069593 -44- The title conpound, |ight brown solid,
M5: niel 20.3 (Mt1-1"), can be prepared in accordance with the general

rret hOdg\ngy% S(ﬁé'lﬂ% o (?19%;}453 %}é{}%tp]étp%&g%gr?aln?l ne (exa&]rrPI}/e kﬁjlstep é%f%r’é‘pl ©
53 (2-tgert ﬁﬁé@%&s@éﬁﬁ@é@{tﬂl’ﬁmﬁﬂﬂdeﬁ& Qﬁd"pﬁldﬂleegm/ﬂﬂ' B)s- ]pﬂﬁﬁ)l’l@éﬂu’i‘xe{) Thee

title conpoun |gh@@¥eIIOM/soI| VS: , can
pr epar eeixiute wes eradethod)-HiG pd m@lg@weu@lnyhehlh@@p Gt7 @,x?eﬁan@OL 4 ¢<D1|1W ) WaS

g te){ (ﬁ;ﬂ) 9%%% %fhl ﬁeaC%l%lbnﬁ-gtrg%;\?% sg,léfeé fc aI] IOP{ordrm[ 9 9 aglg )ﬁ%ngllrseat E1adorn% er ture

The reaction mixture was extracted with saturated NaHCOQOs; 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 20 g silica gel column and eluting with heptane:ethyl

10  acetate 100:0 -> 0:100. The desired 2-tert-butyl-6-iodo-[1,2,4]triazolo[1,5-a]pyridine (2 g, 76%
yield) was obtained as a light yellow oil, MS: m/e = 302.1 (M+H").

Step 5: 2-tert-Butyl-6-phenylethynyl-[ 1.2.4]triazolo[1,5-a]pyridine

15 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
(example 39, step 4) and phenylacetylene.

Example 40
20 2-Methyl-2-(6-phenylethynyl-[1,2,4]triazolo[1,5-a| pyridin-2-yl)-propan-1-ol

24/0
N=

[

N

N
|

P4

Step 1: 3-Acetoxy-2.2-dimethyl-propionic acid




2-(2-tert-Butyl -pyrazol o[ 1, 5-a] pyri m di n- 6-yl et hynyl) - phenyl am ne The

title conpound, light yellowsolid, M5 me = 291.2 (M+tl-1"), can be

prepar ed wo 28oa8fance 15 with the general nethod of exaumﬂ&mhohmﬁms

6- brono-2-tert-butyl-pyrazol o[ 1, 5-a] pyrimdine (exanple 9, step 1) and

2-ethynyl aniline. Exanple 37 -48-

2-tert-Butyl-6-(2,5-difluoro-phenyl ethynyl)-pyrazol o[ 1, 5-a] pyri m di ne 20

MD 2011/ 7 172PCT/EP2010/069593 -45- The title conpound, a white solid, Ms
3%§>§VP can be prepared in accordance with the general nethod

of exanp el on12 tert but yl - 6- et hynyl - pyrazol o[ 1, 5- a] pyri m di ne (exanpl e

step 2) and 1, 4-difl uoro-2-i odobenzene. 5Exanpl e 38
2 | sopropiitier @ﬁfehydrezwﬂydmpghyépmmmc scid] by e ﬂﬁ 69 manolBingpmi of acetyl

7 ong OB SRS AR RARE UL B BLPEE B Ty Fnd ot gl riofRTpREN, @

accor d@n@@rwea hnddﬂ@edlﬂ@@f)@lssuﬂ@mﬁde@lﬂtu@ﬁaﬁﬂh@wis dis$oedlin fdiddBromethane and
2H pyrazol -3- ylamne. Step

5-i soprop :
2- | s%prvm@f)/vd with Hafy| Brasrgynic lyeavas w&rasida]iﬁﬁﬁf ¢ qyiepratedso gpfthe fesingd 3-
conpou ,0 i of prepared in
ccor danaefyRrRheaSA bibpidfie ol fL.5s EEBtL gk plosReXtifsa
6- br ono- 2- |sopropyl-pyrazolo[1,5-a]pyrinidine (exanpl e 38, step 1) and
phenyl acetyl ene. Exanple 39
202- t erStepBit Adeti6 apid @ngHi@bbytbyhyl{2imathd]-propaaste| 1, 5-a] pyridine Step 1
N- (5-10do-pyridin-2-yl)-2, 2-di net hyl - propi onam de
Cl (0]

oy

(0]

o)

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 ml), 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-ylcarbamoyl)-2-methyl-propyl ester
N N O
| = O

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-ylthiocarbamovyl)-2-methyl-propyl ester
N N O
JERUNT
| Z S

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).



WO 2011/ 073172PCT/ EP2010/ 069593 -46- 5-1odopyridin-2-amne (5 g, 22.7
nmol ) was dissolved in 50 m of dichloronmethane and Et3N (6.3 m, 45.5
mmol , 2 ewoiw1)o79&E2 added at room tenperature. The m xt ece/prsooesbed to
0-5C and pivaloyl chloride (3.4 m, 27.3 mmol, 1.2 equiv.) was added
dropwi se. The reaction m xture 5 was s#9+red for 1 hour at 0-5C. Saturated
NaHCO3- sol uti on was added and the m xture was extracted with
di chl orgpees - heneic adid@-N-8adto&y-B( 5 -asdoSpyrIie 2 011)-e8bmhinlidSARD U tBUL b @,
filtered and evaporated to dryness. The desired
N- (5-i ¢86pyridin-2-yl)pivalamde (7.34 g, 99.8 %yield) was obtained as a
brown oil, Ms: mfe = 305.0 (MtH ). 10 Step 2:
N-(5-1o0d I‘,\]dl y1) - 2, 2- di net hyl -t hi opr opi onam de
N—(5 IOCMI ﬁ) 2, 2- di met hyl - pr opi onani de (exanple 39, step 1) (5.8
g, 19.1 o%as diSsolved in 30 m of toluene and Lawesson' s reagent (7.7
g, 19.1 mol, 1 equiv.) was added at roomtenperature. The reaction m xture
was st |Tﬁl|€ét§16f09mpﬂ8ndq Sgt= 1WMTHe) crubepigpyad ot aceardanee Yiiih Hfei gsdcisl
flas oadij

5h (fn rﬁaéfo &g@%@@&% g 3 é/et a%c(ii N gn d)rdglpalgﬁm-g \xlitﬁﬁ'é%rgglgl IZ% gtﬂpll-

m xt'ure o ¢ o1

acet at @rd{ﬁﬂ)eﬁep @x@@pzzqo §F&}£4)de5| red

N- (5-10do-pyridin-2-yl)-2, 2-di met hyl -t hi opropi onam de was obtained as a
yel | ow oi | (51g, 75%y|eld) M5: nle = 3210(I\/HrH) 20 Step 3:

N- Hydr : :

N-(5-Io -y yl= , Step 2)
(5.1 g, I) was dlssolvedln 50rr1 of EtOH and Et3N (2.9 m, 20.7
mmol, 1.3 W @nd hydr oxyl am ne hydrochloride (1.3 g, 19.1 mml 1.2
equiv.) we eNadd d at roomtenperature. The m xture was 25 stirred for 2
hour s at |ro m tenperature. The suspension was diluted with 100 ml of water
and fil, . The crystals were washed with water and dried for 2 hours at

50C and <10 nbar. The desired .
N- hi@r dSh;t-ti‘&le-c@Blpbmdbap’ykﬁiecBbhd M 10/ 36@D Edt )/ ).,-qon dpipoapardddi recofdan8s with 86

T KSR LR Y R R SNA C AR
2-tert~Bu @@Ijq e ,NNI |
N- Hydr oxy- a%m?%ﬂll od%t;pﬁes?%laﬁrﬁélbz}%%pge%m?%?]r?g%/ﬁw5)|g)r op| onam di ne (exanple 39,

step 3) (2.8 g, 8.77 mml) was suspended in 15 mM of toluene and pyridine

(2.8 mg, 35. . e cooI d.to 0-5C and
e T ettt Gi olias added. The

reaction mxture was stirred for 1 hour at 0-5C and 4 hours at room

t enperat ure. € reaction mixture was extracted with saturated NaHCO3

solution afd\two times with a small volunme of dichloronethane. The crude

pr oduct 7purified by flash chromatography by directly | oading the

di chl or ane layers onto a 20 g silica gel colum and eluting with

hep}c5ane ethyl 10 acetate 100:0 -> 0:100. The desired

2-tert Abbﬁlﬁ(ﬂldtﬁdﬂdéé‘@c chld@ éllédd Zoh PlidzoRs[2)5 M- {122 Gnet kA% pr¥p Alcdier Was

o o Bl 2 L

obtained as a light yellow oil
2-tert {Buryle 41 p@r@l(@i%@gymﬁnzmq and Iéz(EiDDQS% @aﬁdﬁrm@phé equlV) 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 a]pyridin-2-yl)-2-methyl-propan-1-ol (662 mg, 91% yield) was obtained as a white solid, MS:
m/e = 318.0 (M+H").

Step &: 2-Methyl-2-(6-phenylethynyl-[1.2.4]triazolo[1,5-a]pyridin-2-yl)-propan-1-ol




15 The title compound, a yellow solid, M5 me = 276.2 (MtH '), can be
prepared in accordance with the general nethod of exanple 1 from
2-tert-buwvyl2efird7ede-[ 1, 2, 4] tri azol o[ 1, 5-a] pyri di ne (exarprEr3@o/o645ep 4) and
phenyl acetyl ene. Exanple 40

202- Met hyl - 2- (6- phenyl et hynyl -[ 1, 2, 4] t-60-azol o[ 1, 5-a] pyri di n-2-y1) - propan- 1-
ol Step 1: 3-Acetoxy-2,2-dinmethyl-propionic acid WO

2011/ 073172PCT/ ERP2010/ 069593 -48- 01.?01.r 00 A solution of

3- hydr oxy- 2, 2-di -propionic acid (1.5 g, 12.69 mmol) in 5 mM of acetyl
chloride was hedfed at 80C under nitrogen for 2 hours. The excess of acetyl
chloride was e rated under reduced pressure. The resulting residue was
di ssolved in | oronet hane and 5 washed with water. The organic |ayer was
separ at ied and evaporated to get the desired 3-

2-di net hyl -propionic acid (1.65 g, 81%yield) as a colorless

. Step 2: Acetic acid 2-chlorocarbonyl-2-nethyl-propyl ester cy&olr
oo 10 : ' f 2-di [WelpY ' l.e. 40,
tep 1) e 3 g o N e At B SRR e
(2. 62 mith th7 gbBmmtohytheddf &ampilr b femo?-(Oiddodn @, Htriazoledl, ot ]B5Cit-1y)R-hour s.

The sol vent was eyvaporat e nd the resulting acetic acid 2-
chloroéﬁgﬁﬂﬁVﬁpﬁkhﬁfg??m f yV@%E{@F“§§9$@$§Wﬁ@iused directly in next step
wi thput purification. 15 Step 3: Acetic acid

2- (5-i0do-pyridin-2-yl carbanoyl)-2-nmethyl -propyl ester 1 NNIl..,Or | 00
The title conpound, a white solid, REemplkdl= 363.2 (MAI), can be prepared

in accordance with t r t hod of , exa 9, st 1 from
2-anino-5-iodopyridi%gmgﬁgﬁggéﬁﬁﬁnﬁg n§yp3ﬁ$§#§%§?M@HyﬁB§-nethyI-propyl
ester (exanple 40, step 2). 20

Step 1: 1-Amino-3-bromo-pyridinium 2.4-dinitro-phenolate

O, +O~
N N
@
+0O
Br Z '\ul,
(e}

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

10

dinitro-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.

Step 2: 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyridine-3-carboxvylic acid methyl 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,COs (3.9 g, 28.3 mmol, 2 equiv.) and stirred at



Step 4: Acetic acid 2-(5-iodo-pyridin-2-ylthiocarbanpyl)-2-nmnethyl - propyl
ester | NNI..,Or SO 1 The title conpound, Ms: me = 379.4 (MAl), can be
pr epar ed wo 2acieostance wi t h t he general met hod of exammEPe018869593 ep 2
fromacetic acid 2-(5-io0do-pyridin-2-yl carbanoyl)-2-net hyl 25 propyl ester
(exanple 40, step 3). WO 2011/073172R€IH EP2010/ 069593 -49- Step 5: Acetic
aci d 24N- hydroxy-N -(5-1o0do-pyridin-2-yl)-carbam m doyl] - 2-net hyl - propyl
ester 25°C whie phf%]hga@ APIBUREL, coliplctBily @ vapotdi8d Ahé Msidhe dié%lv&ﬁm%tl%ﬂ%&&dtel n

accordance with eneral 5 method of exanple 39, step 3 fromacetic acid

2 (5- | a6 wayhadayith zvagf:r { H10gehr Beerganic extiget M éffl@b‘}’llthé@@lém wtrignpltercdend st ep

i
> (6.1 o BT TpRE, B eiting prude prpductylong wih thedesisd sgipisamersd-
0,0 | Ibrdfo-PhertibutylgyeopUbdpyidike-3-eabokylt, acﬂ&neﬂiyﬁes?er?xﬁ& IﬁlrlﬁMl-bI)r can be
prepared in accordance with the eneral met hod of exanple 39, step 4 from
acetd ¢ cabin SuampipgrapRy:- N desir¢doorgramg-2engbotyl-pyrazolo[ 1, -a]pyridine-3-carboxylic

1)o7 SRR POt Y AP, B AT Sufust o 0o 2P

Step 3: 6-Bromo-2-tert-butyl-pyrazolo[1,5-a]pyridine

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 H,SO4 (5 ml) and H,O (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-pyrazolo[1,5-a]pyridine (370
mg, 38% yicld) was obtained as a white solid, MS: m/e = 254.2 (M+H").

Step 4: 2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-a]pyridine

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 1 from 6-bromo-2-tert-butyl-pyrazolo[1,5-a]pyridine (example
41, step 3) and phenylacetylene.
Example 42
2-tert-Butyl-6-phenylethynyl-[1,2,4]triazolo[1,5-a]pyrimidine



A solution of acetic acid
2-(6-io0do-[1,2,4]triazolo[1,5-a] pyridin-2-yl)-2-mnethyl-propyl ester
(exanpl e W0,208ttp176) (750 nmg, 2.09 mmol) and K2CO3 (576 pow/EPd01dBesraml , 2
equiv.) in MeOH (8 mM) was stirred at 25C for 2 hours. The sol vent was
evaporated and the resulting crude proefct was purified by colum
chromat ography. The desired 2-(6-io0do-[1,2,4]triazolo[1,5- 20
a] pyridin-2-y1)-2-nmet hyl - propan-1-ol (662 91% vyi el d) was obtained as a
white solid, M5 nfe = 318.0 (M+H ). Step:E?L
2- Met hy1- 2- (6 phenyl et hyny141, 2, 4] tri azol % # 5-a] pyri di n-2-y1)-propan- 1-ol
WO 2011/073172PCT/EP2010/069593 - 50- evtitl e compound, a brown solid,
Ms: nmfe = 292.0 (MAI), can be prepared g .accordance with the general
met hod of exanple 1 from 2-(6-iodog[#2,4]triazolo[1,5-a]pyridin-2-yl)-2-
met hyl - propan-1-ol (exanple 40, ﬂ!;- 7) and phenyl acetyl ene. Exanpl e 41
2-tert- Butyl 6- phenylethynyl pyrazol o[ 1, 5- a]pyrldlne Step 1:

_ , To a solution of

0, m 1 le (4 M) was added 042, 4-
di ni tro-ph ) hydroxylanlne (3 0 g, 15.0 mmol, 1 equiv.) and the reaction
m xture wa E%%lrred at 40C for 16 hours. Then the sol vent was evapor at ed,

t he result residue was triturated with ether and dried to get the
desired i no- 3- br ono- pyridi ni um 2, 4-di ni tro-phenolate (4.5 g, 85% 15

yi el d) Nbrown solid. Step 2

6-bro -2- rt ty - i.di ne-3-carboxyljc acid ester
Br gl (o B R T SrPHGE 20 BY SRy r At G SEu s RTE b2 B e
(exagmplig aéellc aéde(QO R bddt ?—%&m&ﬁal&ﬁalé&ym 35 %m%&ol Fleduivs s adged
4, 4-di net hyl - pent-2-ynoic acid hyl "ester (CAS 20607-85-6) (5g, 14.16
mol , T hggedction maxidra@ecgir(ed. for 3! hOlZS aB6Gvhp [The raggen midturgvdssvapareidd and
neutralized with saturated NaHCOj5 solution 2N and extracted two times with dichloromethane.
The organic extracts were dried with sodium sulfate, filtered and evaporated to dryness. The
crude product was purified by flash chromatography on 70 g silica gel (heptane:EtOAc 100:0 ->
10 50:50). The desired 6-bromo-2-tert-butyl-[1,2,4]triazolo[1,5-a]pyrimidine (6.83 g, 83% yield)

was obtained as a white solid, MS: m/e = 255.0/257.1 (M+H").

Step 2: 2-tert-Butyl-6-phenylethynyl-[1.2.4]triazolo[1,5-a]pyrimidine

be

\/(N

~N

z

F

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]triazolo[1,5-
a]pyrimidine (example 42, step 1) and phenylacetylene.

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



WO 2011/ 073172PCT/ EP2010/ 069593 -51- 25C while purging air. DVF was

conpl etely evaporated, the residue dissolved in ethyl acetate and washed
with wat ewo(d0@78. The organic extract was dried w t hpsudireenssdsbat e,
filtered and evaporated to dryness. The resulting crude product along with
t he undesired regioi soner 4- -53-
bronmo-2-tert-butyl-pyrazol o[ 1, 5-a] pyri di ne-3-carboxylic acid nethyl ester
was purified by 5 colum chromatography. The,desired

6- brono-2-tert-butyl-pyrazol o[ 1, 5- a]pyr|d|E?43 carboxylic acid methyl ester
(1.04 g, 24%yvyield) was obtained as a whit® solid, M5: me = 312.2 (MH ").
Step 3. 6-Bronp-2-tert-butyl-pyrazol o 1, \ﬁ pyrldlne , 10 A solution of

6- bronmp- 2-tert-butyl - pyrazol o[ 1, 5-r] pyridire- 3-car boxyl i c acid nmet hyl ester
(exanmple 41, step 2) (1.1g, 3.53 m in H2504 (5 mM) and H20 (5 m) was
heated at 80C for 36 hours. The tion mxture was neutralized with 2N
sodi um hydr oxi de and extracted w tjh ethyl acetate (4x 60 nl). The organic
extracts were dried with sodiumsuifate, filtered and evaporated to

‘Jh2&8h4§aﬂ%¥%> raphy on silica

6- br ono- 2- tert upyl - pyrazolo[l 5 a]pyrldlne (370 ng, 38%yield) was
obt ai ned as a whj solid, Ms: me = 254.2 (MtH '). Step 4:
2-tert-Butyl-6Yp enylethynyl pyrazol o[ 1, 5-a] pyridine 20 The title
conmpound, a \ﬁe solid, Ms: me = 275.4 (MtH '), can be prepared in
accordance wM BNt he general met hod of exanple 1 from

6- bronp-2-%ert - butyl - pyrazol o[ 1, 5-a] pyri di ne (exanple 41, step 3) and
phenyl acétyl ene. Exanpl e 42

2-tert-Butyl - 6- phg&ileth nyl - 1\}éstrlazolo[l a] pyrimdine WO
2011/ 073e12lp o/ aBbBTow S, e T:2733 (M. dan be prepared in

S L BN R S e B e

mol ) \mzrﬁlmﬁﬁﬁl(weﬁhple 42, step 1) and ethynyl-trimethyl-silane.

Step 2: 2-tert-Butyl-6-(2,5-difluoro-phenylethynyl)-[1,2.4]triazolo[ 1,5-a]lpyrimidine

e

N

Y

F ~N
F

z

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 ml). 1,4-Difluoro-2-iodobenzene (176 mg, 0.73 mmol,
2 equiv.), EtsN (150ul, 1.1 mmol, 3 equiv.), Bis-(triphenylphosphine)-palladium(Il)dichloride
(13 mg, 0.02 mmol, 0.05 equiv.), triphenylphosphine (3 mg, 0.011 mmol, 0.03 equiv.) and
copper(l)iodide (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 NaHCO; 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 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)-



5 in acetic acid (50 m) and 2-brononal onal dehyde (7.35 g, 48.7 mol, 1.5
equi v.) was added. The reaction m xture was stirred for 3 hours at 60C. The
reacti on woxbure@swas evaporated and neutralized wth satrurareoedIeO3
solution 2N and extracted two tines with dichloronethane. The organic
extracts were dried with sodiumsulfat-&4-filtered and evaporated to
dryness. The crude product was purified by flash chronatography on 70 g
silica [QQ|4]1(rﬁ%lb?ln§‘-a AdihO 07 Pmp 6420 vRAd)SMs o bldigeddR S @A yellow solid, MS:

6- brono-2-tert - but 1, 2, 4]tr|azolo[f’5 al] pyrimdine (6. 53 g, 83%yield)
was obﬂ%@néﬂ3a%@éfﬁhite solid, M5 me = 255.0/257.1 (MH ). Step 2
2-tert-ButyI-6-pheny|ethyny|-[1,2 4&%953%q o[1,5-a]pyrimdine 15 The title
conpound, a yellow solid, Ms: me = 6 can be prepared in
accordance wi tjﬂteﬁ'hBug;ElﬂS%ﬁaﬂumtﬁlmiiylhihﬁigaﬁpl,nﬂlrlﬁmﬂﬂﬁl,S-a]pyrimidine

6- brono-2-tert-butyl 41, 2,4]triazolo[1,5- a]pyrimdine (exanple 42, step 1)
and phenyl acetyl ene. Exanple 43

202-tert-Butyl -6-(2,5-di fluoro-phenyl et hy -[1,2,4]triazolo[1,5-a]pyrimd
ine WD 2011/073172PCT/ EP2010/ 069593 -53- N _Step 1

2-tert-Butyl - 6- tr|nethyIS|Ianerthyny141|2 Jtriazolo[1,5-a]pyrimdine The
title conpound, a light yellow solid, & e = 273.3 (MAI), can be
prepared in 5 accordance with theyge eral method of exanple 1 from

6- brono-2-tert-butyl4l, 2, 4]triazo --1 5- a]pyrimdine (exanple 42, step 1)
and etﬁynyl-trlneth | -silane. Step 2:

2- tert gttiylecompou 1Iglhtﬂzﬁ”@l"p$ﬁ>élﬁyl\@t WYy 205 21ME]: eandedireifaredsing] pyr i mi di n
e
2- tert ARG M the epRr i TAYT QR Rt T P A1 g s L py bR e
(exanpbﬁnéﬁmdﬁkeaaﬂ@ﬂ&4@Qnﬁg0aﬁdBﬁmﬁﬂnLﬂumm$m@mﬁeolved in DNF (1 ml).
1,4-Difluoro-2-iodobenzene (176 ng, 0.73 mmol, 2 equiv.), Et3N (15091, 1.1
mol , 3 equiv.), Bis-(triphenyl phosphine)-palladiumll)dichloride (13 ng,

0. 0gy ol , 0.05 equiv.), triphenylp@ggg@kqg (3 mg, 0.011 mml, 0.03 equiv.)
and copper(l)iodide (2 ng, 0.011, O. quiv.) were added under ni trogen
and t he m xt GrtertvBstyl-6-(Bdadifidot o pB&QlethBdy)-1 N2 4itribzblo( Y8Adiyriidide rmol , 1.2
equiv.) was added dropwi se in 20 m nutes at 80C. The reaction m xture was
stirred for 5 mnutes at 80C. The reacti on m{Xture was evaporated and
extracted with saturated NaHCG3 sol ution a two tinmes with a small vol une
of dichl oronet hane. The crude product wasnNpu¥ified by flash chromatography
by directly | oading the dichloronethane qu rs onto a 20 g silica gel
colum and eluting with heptane:ethyl 20 &dcetate 100:0 -> 50:50. The
desired 2-tert-butyl-6-(2,5-diflup phenyl et hynyl)- WO

2011/ 073172PCT/ EP2010/ 069593 - 54

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]triazolo[1,5-a]pyrimidine (example 43, step 1) and 3,4-difluoro-4-
iodobenzene.
Example 46
2-tert-Butyl-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-



[1,2,4]triazolo[1,5-a]pyrimdine (73 ng, 64%yield) was obtained as a |ight
yellow solid, M5 me = 313.1 (MtH ). Exanple 44
2-t ert - Buwwl2067073t72| uor o- phenyl et hynyl) -[ 1, 2, 4] t ri azol optraP2dO69583 di ne 5
The title conmpound, a light yellow solid, M5 mle = 295.2 (MtH), can be
prepared in accordance with the generab5nethod of exanple 1 from
6- brono-2-tert-butyl4l, 2,4]triazol 0[1 5- a]pyrimdine (exanple 42, step 1)
and et hymythyRilhhyeh 1 9MRtria@6KSRI S rifiidine (example 43, step 1) and 3-chloro-5-
2-tert- Buty?l }g 49§ﬂql uggo phg{r(lyl et hyny1)4{ 2, 5 tri azgl é[ 1, 5-a] pyri m di ne
The ti th)d,ﬂpdﬁﬁ’@éund a light yellowsolid, M5 me = 313.1 (MtH), can be
prepared in accordance with the geng % hod of exanple 43, step 2 from
2-tert-butyl-6- 15 trinmethylsilanyle %y 1,2,4]triazol o[ 1, 5-a] pyrimdine
(exanpl e 43, st @pVibyplkslih- &yﬂ-6€blfehyléﬂiyn§"l-[I,D,d]]bﬁﬁﬁlﬁ[lf;s afpyaimidénd 6
2-tert-Butyl-6-(5-chloro-pyridin-3-ylet hynyl [1,2,4]triazolo[1,5-a]pyrimd
ine \J-- Irj € / | e 20 The title conmpoun Ilght yellow solid, M5 me
= 312.2/314.1 (MtH), can be prepared in accmLZance with the general met hod
of exanple 43, step 2 from2-tert-butyl- 61——( WO 2011/ 073172PCT/ EP2010/ 069593

- 55- Ay
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Step 1: 6-Bromo-2-morpholin-4-yl-[1,2.4]triazolo[1,5-a]pyrimidine

.
g
O

The title compound, a light yellow 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-yl-2H-
10 [1,2,4]triazol-3-ylamine (CAS 51420-46-3) and 2-bromomalonaldehyde.

Step 2: 2-Morpholin-4-yl-6-phenylethynyl-[ 1.2 4]triazolo[ 1,5-a]pyrimidine

(.

N

LI

|
A
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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-a]pyrimidine



trinmethyls ilanylethynyl4l,2,4]triazo lo [1,5 -a] pyrimdine (exanple 43,
step 1) and 3 -chloro -5 - io0o dopyridine. Exanple 47

2- Mor pholwo-24tyirsG2phenyl et hynyl -[ 1, 2, 4] tri azol o[ 1, 5- a] pyTinrRalionessds St ep
1: 6-Bromp-2-norpholin-4-y1-[1,2,4]triazolo[1,5-a]pyrimdine The title
conpound, a light yellow solid, M5 nl-86= 284.2/286.1 (MtH '), can be
prepared in accordance with the general nethod of exanple 42, step 1 from
5-nmor phol i n-4-y1-2H 10 [1, 2, 4]triazol-3-ylfﬂ1ne (CAS 51420-46-3) and

2- bronnnalonaldehyde Step 2: _)

2- Mor phol i n- 4-y1-6- phenyl et hyny141, 2, 4]trma@olo[1 5- a]pyrlnldlne The
title conpound, a |ight brown solid, Ms: 8 306.1 (M+H '), can be
prepared in 15 accordance with the generbl nethod of exanple 1 from

6- brono- 2-nmorpholin-4-yl1- [1,2,4]tria E,S-a]pyrinidine (exanpl e 47,
step 1) and phenyl acetyl ene. Exa
2- Mor phol i n-4-y1-6-mtolyl et hynyl -1, 2, 4]triazo|o[1 5- a]pyrinidine - 56-

The ti d b b
L R TR P 3P T FEM b T D el m P e

6- br OnQVlﬁrﬂH@[gBﬁé?él'rﬁetﬂod/éﬂ@xa&p‘ﬂd ! ﬁbﬁz@bﬁ{rﬂo §*m&131%’1{ﬂ oyl nesfiexanplis-47, step
1) and ethynyl- 3- hyl benzene. 5 Exa

6- ( 3- FWMOK@méh@m?W@ﬂﬁWﬁ&rﬁszW@dpﬁWhYQ?HK#mW%ﬂ@emqtr|azolo[l 5-a] pyri m di ne
C,05 N y.--(

Example 49
6-(3-Fluoro-phenylethynyl)-2-morpholin-4-yl-[1,2,4] triazolo[1,5-a] pyrimidine

&
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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]triazolo[1,5-a]pyrimidine (example 47, step 1) and ethynyl-3-fluorobenzene.

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

&
_<
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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]triazolo[1,5-a]pyrimidine (example 47, step 1) and ethynyl-3-chlorobenzene.

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



N, zr N1 The title conmpound, a light brown solid, M5 me = 324.3
(M+1-1"), can be prepared in 10 accordance with the general nethod of
exanpl e wbrenv@sireono- 2- nor phol i n-4-y1- [1, 2, 4]tri azol ect/Er2@ppyysban di ne
(exanple 47, step 1) and ethynyl-3-fl uorobenzene. Exanple 50

6- ( 3- Chl or o- phenyl et hyny1) - 2- nor phol i R54-y141, 2, 4] tri azol o[ 1, 5-a] pyri m di ne
c,0 N N--( NI NI NC 15 The title conpound a light brown solid,
M5: mle = 340.0/342.1 (Mt1-1"), can be preparked in accordance with the
general nethod of exanple 1 from 6-brono- 2- pholin-4-y1-
[1,2,4]triazol o[ 1, 5-a] pyrimdine (exanpqu step 1) and

ethynyl 3-chl orobenzene. 20Exanple 51

6- Phenyl et hynyl-2-pyrrolidin-1-y141, 2, 4|thazoIo[1 5-a]pyrimdine -57-
Step 1: 6-Brono-2-pyrrolidin-1-yl-[1 Yiazol o [1,5 -a] pyrimdine Br

Step 1: 6-Bromo-2-pyrrolidin-1-vyl-[1.2.4]triazolo[1,5-a]pyrimidine

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-yl-1H-
[1,2,4]triazol-3-ylamine (CAS 154956-89-5) and 2-bromomalonaldehyde.

Step 2: 6-Phenylethynyl-2-pyrrolidin-1-yl-[1,2.4]triazolo[1,5-a]pyrimidine

(.

N

LI
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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]triazolo[1,5-a]pyrimidine (example 51, step 1) and phenylacetylene.

15



The title conmpound, a light red solid, M5 nme = 268.1/270.1 (MtH '), can
be prepared in 5 accordance with the general nethod of exanple 42, step 1
from 5- pywoabidi7er72- y1- 1H 1, 2, 4] tri azol- 3-yl am ne (CAS Pb43PB01896Bp3 and
2- br onromal onal dehyde. Step 2:
6- Phenyl et hynyl-2-pyrrolidin-1-yl1-[1, 258 triazolo [1,5 -a]pyrimdine co N
ril--=( NLN N 10 The title conpound, a |light brown solid, Ms: me = 290.2
(MtH '), can be prepared in accordanqgamhd h t he general nethod of exanple 1
from 6-brono-2-pyrrolidin-1-y1- [1,2,4]triazolo[1,5-a]pyrimdine (exanple
51, stgpEg ﬁnﬂﬂﬂﬁﬁﬂﬁkﬁ@ﬁﬁMh@pe. 15 WD 2011/073172PCT/ EP2010/ 069593 - 58-
Clains 1. Ethynyl derivatives of formulal | 5 wherein Xis Nor CGRL; Yis
Nor CGR2; Zis CHor N Rdis a 6-nenbered aromatic substituent containing
O, 1 or 2 nitrogen atons, optionally 105uq§L5guted by 1 to 3 groups,

/

sel ected from hal ogen, |ower alkyl, lower jalTkexy or NRR; R is hydrogen,
| oner al kyl, |ower al koxy, hydroxy, Iomeanﬁgﬁbxyalkyl, | ower cycl oal kyl or
|
_ =7
R* ~ |
5 wherein

X is N or C-Rl;

Y is N or C-Rz;

Z is CH or N;

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

10 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
is heterocycloalkyl optionally substituted with hydroxy or alkoxy;
R’ is hydrogen, CN, lower alkyl or heterocycloalkyl;
R and R’ are independently from each other hydrogen or lower alkyl;
15 or a pharmaceutically acceptable salt or acid addition salt, a racemic mixture, or its

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

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

wherein X is C-R' and Y is C-R? and Z is N,

[\j__
/R
I
=N
\ %/
20 R IA

wherein
R’ 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 alkyl, lower alkoxy, hydroxy, lower hydroxyalkyl, lower cycloalkyl or
25 is heterocycloalkyl optionally substituted with hydroxy or alkoxy;
R’ is hydrogen, CN, lower alkyl or heterocycloalkyl;



i s heterocycl oal kyl optionally substituted with hydroxy or al koxy; R2is
hydr ogen, CN, | ower al kyl or heterocycloalkyl; R and R are independently
f rom eachwot2newo7bydr ogen or | ower al kyl; 15 or a phar naeewmEre@hloy9s93
acceptable salt or acid addition salt, a racemc mxture, or its
correspondi ng enanti oner and/ or opticab%9i soner and/ or stereoisoner thereof.
2. Ethynyl derivatives of formula I A according to claim1 for conpounds of

formil & dnd Mh@wd@peﬁdeﬁﬂ%ﬁ% &H othek ydroleh @ndwér alkyIN, 20 | A wherein Rdis
a 6-nenbered aromati c substituent containing O, 1 or 2 nitrogen atons,

opt i on& yhaumseitioatls dcasytableagidadgitianpslt, & ECemCarl it g neTHES| CoFE ROt ige r
al kyl , hé’r}’%%rme?' E&’@/ Oﬁtﬁcap‘@iﬂm 4 s*t‘éfg& ’th%rgéﬁer al kyl, |ower al koxy,

hydroxy, ower or 25is heterocycloalkyl
optionally substltuted mnth hydroxy or alkoxy, R2i s hydrogen, CN, |ower
al kyl or heterocycloalkyl -59- R and R are .independently from each ot her

hydr%gen op- Eibway! dsrirstives of foamahﬂalﬁq%@emm&:@m%}ma?ecy\e.lmfaﬂaﬂr@)%ﬂﬂarﬁdd. tion
salt, %?gﬂ@ng] éﬁ%cﬁo 1% 11?2,3 mSAkL espondi ng enanti oner and/or opti cal
r

i soner an 0l SO 53. Ethynyl derivatives of fornula I A
accord |ang[ethl-6+m1nnylemynw1+Maz@mm;5wjplmrardme

6- Phenyl et m.d

5 Mot i ety Ry R Rprb oy Rads Pttt yteriiding

6-(2- Fl@@[ﬂu%eﬁﬁéhﬂkhl‘&ﬁyl}b I%Gﬂgg{—ﬁﬁlhzdlb{[rl?gé’]:pﬂlﬂwﬁn@] pyrim dine

6- ( 3- Fl uor o- phenyl et hyn yl - pyrazol 0 a] pyrimdine 10
6- (W Flﬂérﬂummhﬂt@ﬁvnyﬂ-)%memt thqiq[rlaﬁz@)]ﬂ)al[lmlﬁna] pyri m di ne

2 Vet nyr VB R B B s R e
6- ( 4- ChalparyPBgolaeinymybyr2oBEt By puh@zel of 1, 5-a] pyri mi di ne
2-tert-Butyl-6-phenyl eth I-pyrazo?o[l 5-a] pyrimdine 15
2-tert %éhbm Q@VYWWB;%%W&PW@WQ hLpylavislidng, 5- a] pyr i m di ne
2 A A RGP ipncl of £ & ol byl e
2-tBrt zaeﬂymutﬁk@ﬂ-ﬂdom@mmletﬁwmylpywbmnls@ﬂliyrﬁmainpyr| m di ne
2-tert-Butyl-6-(3-fluoro-phenylethynyl)-pyrazolo[1,5-a]pyrimidine
2-tert-Butyl-6-(4-fluoro-phenylethynyl)-pyrazolo[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
20  2-tert-Butyl-6-(4-methoxy-phenylethynyl)-pyrazolo[1,5-a]pyrimidine
2-tert-Butyl-6-m-tolylethynyl-pyrazolo[1,5-a]pyrimidine
2-tert-Butyl-6-(3-methoxy-phenylethynyl)-pyrazolo[1,5-a]pyrimidine
2-Cyclobutyl-6-phenylethynyl-pyrazolo[1,5-a]pyrimidine
2-tert-Butyl-6-p-tolylethynyl-pyrazolo[1,5-a]pyrimidine
25  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-a]pyrimidin-6-ylethynyl)-pyridin-2-ylamine
2-tert-Butyl-6-(5-chloro-pyridin-3-ylethynyl)-pyrazolo[ 1,5-a]pyrimidine
2-tert-Butyl-6-pyrimidin-5-ylethynyl-pyrazolo[1,5-a]pyrimidine
30 2-tert-Butyl-6-(3,4-difluoro-phenylethynyl)-pyrazolo[ 1,5-a]pyrimidine
6-Phenylethynyl-2-(tetrahydro-pyran-4-yl)-pyrazolo[1,5-a]pyrimidine
4-(2-tert-Butyl-pyrazolo[1,5-a]pyrimidin-6-ylethynyl)-phenylamine
2-(6-Phenylethynyl-pyrazolo[1,5-a]pyrimidin-2-yl)-propan-2-ol



2-tert-Butyl -6-pyridin-4-ylethynyl -pyrazol o[ 1, 5-a] pyri m di ne 20
2-tert-Butyl -6-(4-nethoxy-phenyl et hynyl)-pyrazol o[ 1, 5-a] pyri m di ne
2-tert - Buwplhofisarst7el yl et hynyl - pyrazol o[ 1, 5-a] pyri m di ne PCT/EP2010/069593
2-tert-Butyl - 6-(3-net hoxy-phenyl et hynyl) - pyrazol o[ 1, 5-a] pyri m di ne

2- Cycl obut y1- 6- phenyl et hynyl - pyr azol o[-&0-5- a] pyri m di ne
2-tert-Butyl-6-p-tol yl ethynyl -pyrazol o[ 1, 5-a] pyri m di ne 25

2-tert Q&éﬂ)ﬁu&l‘-&-gﬁ-ﬂhb@ﬁﬂmﬁiﬁi@_@#l&hﬁmyﬂ})raﬂé[qzslh}p&ﬂim&tiﬁ& pyrimdine
2-tert-Butyl -6-(6-chl oro-pyridin-3-ylet hynylz -pyrazol o[ 1, 5- a] pyri m di ne
5- ( 2- t érPhemytethynilpyaelel115-alpanipydinerd diarpogitiiicet hyny1) - pyri di n- 2- yl ani ne

2-tert-Butyl -6-(5- - i di P S | o[ 1, 5- i mdi
2t ort S0 AR B R ST S HGRE? DL P e 30
2- t er t 2BQ@ttgtt-But(13pykabild[11 |foa]pymihetin-betittinyd)-pisnyaadhe[ 1, 5- a] pyri m di ne
6- Phenyl et hyny1- 2- ét et rahydr o- pyran-4-yl)-pyrazol o[ 1, 5-a] pyri m di ne

4- (2t @r&eﬂﬁtylr%%s ﬁ@r%?@hglya\qtﬁmlhpﬂ?ml y3-glpypidine phenyl ami ne

201 073143 R R EBh BN DA GGy o gl Yl Pl 2y - propan-2-el - YO

2-tert-Butyl-6-(5-fluoro-pyridin-3-ylethynyl)-pyrazol o[ 1, 5-a] pyri m di ne
6- Phenyl et hynyl - zolo[ 1, 5-a rim di ne-3-carbopitrile

S (octar . Bk SIBY E5 8RBT o KB I choRSiad i iy hjprcopmenyisafanula

2- (2- t fter BN YA (R aZ @l Q9hdd Z-iglpyri m di n-6-yl et hynyl) - phenyl am ne 5
2-tert-Butyl-6-(2,5-difluoro-phenyl et hynyl) - pyrazol o[ 1, 5-a] pyri m di ne or
2- 1 sopropyl - 6- phenyl et hynyl - pyrazol o[ 1, 5- a]JRyri mi di ne. 4. Et hynyl
derivatives of fornmula IB according to al={m 1 for conpounds of formula I,
wherein Xis CGRl, Yis Nand Z is CH, N B wherein R4is a 6-nenbered
aromati c substituent containing 0, 1 o ni trogen atons, optionally
substituted by 1 to 3 groups, selec om hal ogen, |ower al kyl, |ower
al koxy or NRR ; Rlis hydrogen, |g 7 al kyl, | ower al koxy, hydroxy, | ower
hyd]r(ﬁxyal kyl, lower cycloal kyl or 15is het er(yéycl oal kyl optionally
substi t\,{,{% W th hydroxy or al koxy; R and R are independently from each
ot her hydrogen or |lower alkyl; or a pharmaceutically acceptable acid
addi ti & sali 3 6anemlreed gromakit sulstituent ¢ansaiciog Oes poAditroger atonisi optemalnd/ or

optical isoner d/ or ~stereoi soner thereof. 205. Ethynyl derjvati of

Formui a 1B AURYRAFAGY £ 30 QT ip e i dro e BBt aP S ot owealkoi or iR

6- Phenyd'et hynydrbdon? I dr alkdZ @b WérlaliRsxd] RYdrb&y, Déwer hydroxyalkyl, lower cycloalkyl or

2-tert-Butyl - 6§-I phéeenyl et hyg{?‘rl -[1,2,4]t r?%zo?%[ 1, 5- ay] pyryi dlyne oe Y Y

2- MEY hy 1- 2- (ishgserenydlealkylopHiofiallyubititnied 26thdfydr&eyalrpkoxsli n- 2- y1) - pr opan- 1- ol

ot ng'r %%r?&@%e?ﬁdebé’r?&ehﬁ?%o% cale RN BydiGe@PG I G0 ¢l aim 1 for conpounds
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

20 5. Ethynyl derivatives of formula IB according to claim 4, which compound is
6-Phenylethynyl-[1,2,4]triazolo[1,5-a]pyridine
2-tert-Butyl-6-phenylethynyl-[1,2,4]triazolo[ 1,5-a]pyridine oe
2-Methyl-2-(6-phenylethynyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)-propan-1-ol.

25 6. Ethynyl derivatives of formula IC according to claim 1 for compounds of formula I,

wherein X is C-R'and Y and Z are N



wherein Xis CGRlL and Y and Z are N WD 2011/ 073172PCT/ EP2010/ 069593 - 61-
IC wherein R4is a 6-nenbered aromatic substituent containing O, 1 or 2

ni t rogen wbaos/07eEki onal |y substituted by 1 to 3 groupspcyaipecineeyshs om

hal ogen, |ower al kyl, |ower alkoxy or NRR; 5 R is hydrogen, |ower alkyl,

| ower al koxy, hydroxy, |ower hydroxyal-kid, |ower cycl oal kyl or IS

het erocycl oal kyl optionally substituted with hydroxy or al koxy; R and R
are independently fromeach other hydrogengr |ower alkyl; or a
pharmaceutically acceptable acid additiQ@:gﬁLt1 a racemc mxture, or its
correspondi ng enantioner and/or optical s r and/ or stereoisoner thereof.

10 7. Ethynyl derivatives of f rﬁﬁia | C according to claim®6, which
conmpound i s 6-Phenyl ethynyl-[1,2,4]trJ No[ 1, 5-a] pyri m di ne
2-tert-Butyl - 6-phenyl et hynyl -[ 1, 2, riazol o[ 1, 5-a] pyri m di ne

2-tert-ButyI-6-(2,5-difIuoro-pheﬁylethyny1)41C2,4]triazolo[1,5-a]pyrinidine
15 2-tert-Butyl-6-(3-fluoro-phenylethynyl)41, 2, 4]triazol o[ 1, 5-a] pyrimdine
2-tertfﬁﬁT??-6-(3,4-difluoro;phenylethyny1)41,2,4]triazplo[l,S-a]pyriniqine
2-tert §But ylis S5 Rerkbir@l foR¥lit Fhidtied! &MY D; [ &r Qnﬂ}o%‘éh a%sOb iy Pyri mid
i ne 2-Morpholin-4-yl-6-phenylethynyl-[1,2,4]triazol o[ I, 5-a] pyrim dine

2- Mor phol i n-s#bsyituted hy 60 yleeaupynseleced, from halopem dbvofr pligl.dppyr dlhoxdi oreNRR;
6- (35 Flgior o peny ) ! IO by 2 10RERRR, Mhifardidy, hdhwie ity BRSO Wb BhoRIG1 8 0
6- (3- Cnl or owtﬂambﬁdldsaﬂambbﬁanmrsmhahmd%mnry{dilo;aj,cﬁ]amoix?;zol o[ 1, 5-a] pyrimdin
e or 6-Phenyl et hynyl- 2- yrrolidin-lhzl-[1,2,4]triazolo 1, 5-a] pyri mdine

8. Et hyfhynd Retre videpordendy fipsy ¢agh athephudreseermigwvevalkylai m 1 for conpounds of

for mil %é%?&%ﬁ%%gyg P%%B%Bg 3% adfitich s%ltﬁg ré%gr%iczmix%urg_&r its! (Brreyganding

2011/ 0
enantiomer and/or optical isomer and/or stereoisomer thereof.

10
7. Ethynyl derivatives of formula IC according to claim 6, which compound is

6-Phenylethynyl-[1,2,4]triazolo[1,5-a]pyrimidine
2-tert-Butyl-6-phenylethynyl-[1,2,4]triazolo[ 1,5-a]pyrimidine
2-tert-Butyl-6-(2,5-difluoro-phenylethynyl)-[1,2,4]triazolo[ 1,5-a]pyrimidine

15 2-tert-Butyl-6-(3-fluoro-phenylethynyl)-[1,2,4]triazolo[1,5-a]pyrimidine
2-tert-Butyl-6-(3,4-difluoro-phenylethynyl)-[1,2,4]triazolo[1,5-a]pyrimidine
2-tert-Butyl-6-(5-chloro-pyridin-3-ylethynyl)-[1,2,4]triazolo[ 1,5-a]pyrimidine
2-Morpholin-4-yl-6-phenylethynyl-[1,2,4]triazolo[1,5-a]pyrimidine
2-Morpholin-4-yl-6-m-tolylethynyl-[1,2,4]triazolo[ 1,5-a]pyrimidine

20 6-(3-Fluoro-phenylethynyl)-2-morpholin-4-yl-[1,2,4]triazolo[ 1,5-a]pyrimidine
6-(3-Chloro-phenylethynyl)-2-morpholin-4-yl-[1,2,4]triazolo[1,5-a]pyrimidine or
6-Phenylethynyl-2-pyrrolidin-1-yl-[1,2,4]triazolo[ 1,5-a]pyrimidine

8. Ethynyl derivatives of formula ID according to claim 1 for compounds of formula I,

25  wherein X is C-R', Y is C-R* and Z is CH.




-62- wherein R4is a 6-nenbered aromatic substituent containing O, 1 or 2

nitrogen atons, optionally substituted by 1 to 3 groups, selected
from hal ogenpioser al kyl, | ower al koxy or NRR ; R is hpdrapeno/obseer
al kyl, I ower al koxy, hydroxy, |ower hydroxyal kyl, |ower cycloal kyl or 5is

het er ocycl oal kyl optionally substituted2w th hydroxy or al koxy; R2is

hydr ogen, CN, | ower al kyl or heterocycloalkyl; R and R are independently
from eaglrah her hydrogen or |ower alkyl; or a pharmaceutically acceptable
acid addition salt, a racemc mxture, or its corresponding enanti omer
and/ or Ropt i dat dimankaredgrametic sebstibsnsenmrining 8y bef 2 nitppgen atomsgoptmaliny |
derivatives r di t im 8, [ ' ).

o Phenyl ot hyoot s H 80 P RG] G Rr bAbBLL 100 i1 TBRECHRSL i e

2- t er t -RBut ylis Bydabgny lostdnyitkyl, -y sreatiad xg] Aydoa, pywérdiydeoxyaAhd Jovatryyolshlkyl or
deriyvatives of formula |IE accordin%,to claim1 for conmpounds of formula I,
wher®i n X i 48 hgterpeydoatkybpphinpplly sugstipicd with hydispvearilays a 6- nember ed

aronmat ige SUl?sgﬁ%c{/ng&E g@gﬁ%v?é.r%illig@ogh?éro%%&}l?}lt rogen atons, optionally

20substi tuted oups, selecte rom hal ogen, |ower alkyl, |ower
al koxy Roand\RRirp ilkpendeydy dgerncacttfhel bydrogal daylbwer alkgt er ocycl oal kyl ; R and

R are independently fromeach.other hydrogen or lower alkyl;, or a

phar QB BTRTeG e PRTG i biim s ERPEC BACaih > POy | ¢ s
cor r esRARd onkr 8R@BE bR is8RE! Hd/@RkdréRtorh&QRBEo@ANd/ Or stereoi sonmer ther eof.
25 11. Ethynyl derivatives of fornula I E according to claim 10,

whi th conpound is 6-Phenyl ethynyl-[1,2,3]triazol o[ 1, 5-a] pyri di ne.
9. Ethynyl derivatives of formula ID according to claim 8, which compound is
6-Phenylethynyl-pyrazolo[1,5-a]pyridine or
2-tert-Butyl-6-phenylethynyl-pyrazolo[1,5-a]pyridine.

15 10. Ethynyl derivatives of formula IE according to claim 1 for compounds of formula I,

wherein X is N, Y is C-R* and Z is CH.

N=N
N /R’
I
Pz
w5
R
IE
wherein
R’ is a 6-membered aromatic substituent containing 0, 1 or 2 nitrogen atoms, optionally
20 substituted by 1 to 3 groups, selected from halogen, lower alkyl, lower alkoxy or NRR’;

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.
25
11. Ethynyl derivatives of formula IE according to claim 10, which compound is

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

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

a) reacting a compound of formula



12. A process for preparation of a conpound of formula |I described in claim
1, 30 conprising the variants a) reacting a conpound of formula -63- wth
a sui t ablwoanyloracet yl ene of fornmula R43 to a conpound eCUTfEPRe0i0s9sS3 |
wherein the substituents are described in claiml1, or b) reacting a
conpound of forrmula 10 wth a conmpound3-of fornula R4-hal 5 to a conpound
of formula I wherein the substituents are described in claim1l and hal
i s hal ogen, selected fromd, Br or I, N& c) reacting a conpound of formula
with a suitable aryl-acetyl ene of for nﬁl§ar.Y

I

27

Br 2
with a suitable aryl-acetylene of formula
R4/
3
to a compound of formula
Y
N
7
Y
7z
S
5 R I

wherein the substituents are described in claim 1, or

b) reacting a compound of formula

10 with a compound of formula

to a compound of formula

wherein the substituents are described in claim 1 and hal is halogen, selected from Cl, Br or 1,

15 ¢) reacting a compound of formula

N=X
NN
F.c, 0 jv\(
N YA
© 6

0]

with a suitable aryl-acetylene of formula

>

R 3

to a compound of formula



R43 to a conmpound of forrmula WD 2011/073172PCT/ EP2010/ 069593 -64- R
wherein the substituents are described in claiml1, and, if desired,

conver ti ngot2bg/zervpounds obt ai ned i nto pharmaceuti cal | y pac@mepiabbesoaci d
addition salts. 5 13. A compound according to any one of clainms 1 -
11, when manufactured according to a pbtbcess of claim12. 14. A
conpound according to any one of clains 1 - 11 for use as therapeutically
active 10 substance. 15. A pharmacge#Xi cal conposition conprising at

| east one of the compounds according to qjains 1to 11 as well as its
pharmaceutically acceptable salt and a peutically inert carrier.

16. The use of a conpound according to pne of clains 1 - 11 for the
treatment or 15 prevention of schiz a or cognitive diseases.

17. The use of a conpound accordirfify to any ong of claims 1 to 11 as well as
its pharmaceutically acceptable salt for the manufacture of a nedi canent
for thevicreatioesubstatenps e¢elatdribad af cldinseamds rel ating to positive allosteric
nodul at.ers. of m3 uR5 receptor. 18. The se of ound

accor ditheFsired,raysH g the spmpRRNdsabiaingck infosphgrmaceien kyaﬁ?e?ﬁtafé@)acf pdgdifgn
treatng gﬁ or prevention of schizophrenia or cognitive diseases. 19.
A nethod for the treatnment or prophylaxis of schizophrenia or cognitive

di séases, which nethod conprises adm nistering an effective anount of a

ggngg§2?| gz d ﬁé:.cgfelfpohlgq % n r II;]ge toOaInyCone orfnslalrns 1 ]11 when rnanuzf0 cturela acéor}\(/iglgttlo on

a process of claim 12.

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

10 substance.

15. A pharmaceutical composition comprising at least one of the compounds according to

claims 1 to 11 as well as its pharmaceutically acceptable salt and a therapeutically inert carrier.

16. The use of a compound according to any one of claims 1 — 11 for the treatment or

15 prevention of schizophrenia or cognitive disecases.

17. The use of a compound according to any one of claims 1 to 11 as well as its
pharmaceutically acceptable salt for the manufacture of a medicament for the treatment or

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

18. The use of a compound according to claim 17 for the manufacture of a medicament

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

19. A method for the treatment or prophylaxis of schizophrenia or cognitive diseases,
which method comprises administering an effective amount of a compound as defined in any one

of claims 1 — 11.

20. The invention as described herein before.



