WO 2012/ 146552PCT/ EP2012/ 057336 PYRAZQOLI DI N- 3- ONE DERI VATI VES wherein Xis N
or CH 5 Gs Nor CH wth the proviso that maxi num one of X or G can be

ni t rogen;wlBkip/ph#ayl or pyridyl, which are optionally ®0bgPRe0es30y

hal ogen, | ower al kyl or |ower al koxy; R2is hydrogen, |ower alkyl or may
formtogether with R4 a C3-C6-cycl oal kyl; 10 R3/R3' /R4/R4' are

i ndependently from each ot her hydrogen, |ower alkyl or CF3; or to a
pharmaceutically acceptable acid addition salt, to a racem c mxture, or to
its correspondi ng enantioner and/or optical isomer and/or stereoisoner
thereof. It has now surprisingly been found that the conpounds of general
formula | are positive 15 allosteric nodul ators (PAM of the netabotropic

gl utamat e receptor subty ) t ntral nervous system
(CNS) the transm ssion og?ﬂ#rﬁﬁlﬂﬁgéégbﬁ Q@glglffﬁeﬁfnt eraction of a
neurotransmtter, which is sent out by a neuron, with a neuroreceptor.
Gutamate is the mpjor excitatory neurotransmtter in the brain and plays a
uni que Thelpeesert invepsion glgtepfo @b&’ﬁ)ﬁé?fl‘t‘?élr"?%afsfo@?ﬂaém (CNS) functions. The

gl ut amat e- dependent stinulus 20 recept ors are divided into two main groups.
The first main group, nanely the ionotrapic\r@ceptors, forns

| i gand-controlled ion channels. The netab Rc gl utamate receptors

(mM3d uR) belong to the second nain gromp\\ram . frirt hermore, belong to the
famly of G protein coupled receptorg. [WO 2012/146552PCT/ EP2012/ 057336 - 2-
At present, eight different nenber #¥nhes€ nd uR are known and of these
sone even have sub-types. Accogs ##ig to their sequence hompl ogy, signal
transducti on nmechani sns and agoni st selectivity,! these eight receptors can
be sub-vg{%éiﬁied into three sub-groups: n3d uRl and nd uR5 belong to group I,
n3d uR2 'and n3d uR3 belong to group Il and 5nd uR4, nmd uR6, nmE uR7 and nE uR8
bel ong X o group lid N.orl(iigands of netabotropic glutamate receptors bel ongi ng
to the first group can _be used for the treatnment or prevention of acute
and/r @&hroni ¢ nduNA'édical di sorders such as psychosis, epil epsy,

schi zophreni a, Al\zieiHIBlo\sdth#GASEmuPSY i 6r GicaRbEGIRgRRd Menmory
deficits, as well as chronic and acute pain.
R! is phenyl or pyridyl, which are optionally substituted by halogen, lower alkyl or
lower alkoxys;
R? is hydrogen, lower alkyl or may form together with R* a C3-Cg-cycloalkyl;
10 RYR*/RYR* are independently from each other hydrogen, lower alkyl or CFj;

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

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

It has now surprisingly been found that the compounds of general formula I are positive
15 allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (mGIuR3S).
In the central nervous system (CNS) the transmission of stimuli takes place by the
interaction of a neurotransmitter, which is sent out by a neuron, with a neuroreceptor.
Glutamate is the major excitatory neurotransmitter in the brain and plays a unique role in
a variety of central nervous system (CNS) functions. The glutamate-dependent stimulus
20 receptors are divided into two main groups. The first main group, namely the ionotropic
receptors, forms ligand-controlled ion channels. The metabotropic glutamate receptors (mGluR)
belong to the second main group and, furthermore, belong to the family of G-protein coupled

receptors.



10O her treatable indications in this connection are restricted brain
function caused by bypass operations or transplants, poor blood supply to

t he brai "WO2pI2AdbSS8ord i njuries, head injuries, hypoxi aPCaA(FPeeN219§7336
pregnancy, cardiac arrest and hypogl ycaem a. Further treatable indications
are ischem a, Huntington's chorea, any@trophic lateral sclerosis (ALS),
denenti a caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism
or parKi nsom?maseﬂtus@m diyfedeht nethbed et icSe asGIuR lake lasovaondi dfithess sudae eberd ead
to gl utamate-deficiency functions, such as e.g. nusc|e spasns, .convul sions,
mi gr ai HaYe WO YRFSy ACAEHE; A difdescapines hpmelogy dti 8ral ANyt Bechsisats aaﬁ,

anxi et Li.0 Lies] i D j.ated full or
in par t%g%%&%ehﬁgtyé(r&g&%%%ﬁg%g?%% C%EH% gﬁggﬁﬁéﬁzﬂgﬁgﬁiﬁﬁﬁ%c degenerative
processes @iGluRé aném@uRS5dgrngny gsuph, a& 1R 2 irel meiuR3 klseawegrogeHiahé

denentia, 20 Parkj n' i_sease tington's rea, amyotrophic |lateral
scl e osi &0 1H8‘4n§5‘g1$1§€én§li’%gr36‘3ir%@“§§%hﬁ”%tt9igﬁoutlficlglgases such as

schi zophreni a and anxi ety, depression, pain and drug dependency (Expert

Opi n. Ther. 1Rai@0bpmerBO@dpic 2Ritarhakd YocepDr RN AVRHdehd AFst RYVBlcOPbOTsed for
sel ective nodul ators is to identify conpounds which act through allosteric
mechanithmtreatmet] ca prevgntioreot aseepngdfor shropicfupjogisal shitoadegs suchras REYdhPy t he 25
hi ghly conserved orthaos iL.c hingding site. Positi s
ot ‘gl GRETT AV ERarsRa. PEreey B o el v et e B S L
thi s atchfoned dndeacalet@imat i ve. Positive allosteric nodul ators have been
descri bed, for exanple in W?2008/ 151184, W?2006/ 048771, W2006/ 129199 and
V02805/ 044 fterdreatable inicaliqnsan tpheemgedingys resiisteddayain funefion cpgspyl: byfrygass

Jour nal - i r i . i 1,

199- 208 P 0BRT S TB RS, BAEp LR Bt ol A PRRLELS St S PR o ot

di r ect Ihypadh cxvaté by pephmtys cdigiat heos ehd dgpoddytacmmi. Kedher tpatabletinditations

agoni st -sti mul at ed resppnses, increase potency an .

2012/ 146559 SCTA BB} OS5 7ISE - SmYSHARP R IRICEH S@F&q%géﬁgﬂ?_&wm%am@d BY these

conpoung$d. @fg %@ﬁ%s}@ﬁn@aﬁﬂﬂ ididpafiic ?a&hﬂébﬁi@ﬁ&?&'pﬁfﬁi@soﬁ&ﬁﬂéaﬁ%e@ﬁ Its _

extracellul'a termnal” bi'nding site. Positive allosteric nodulation is

t hukS amaticanzotsi asevalestrandisions whicki¢raiteighyampprdeficicatyelupbtyaisotushias alg.

receptor activation. '{here .S a scarci ﬁ% of selective %%si.ti ve. t';1I I (astt.eri C
8 zlt,d ction,

modul at®FS BRI SO UPES- FRFAIE o 1o HT 8N 8Ra ™ S R U5 e QR

0

nodul atagg&t}t,y,gjnc;tg{gl, Mydkdfekiasatiidepasdisy aqueous sol ubility and exhibit poor
oral bioavailability. Therefore, there remains a need for conpounds that
overconme these deficiencies and that effectively provide selective positive

al | ost eri c Diseideramesdiatgchiulliasdn g PRMNGIERE gicolior exampleagiedRyEage 2 eingnis |

are distl i i t i I i ile AE%LGAN be

used i n&e%%%y%tf\}eg%? ?T%%Steggrlh%rqlg@h%l ?gértl&%’fs gl:i gg% er%fsfneqrsgﬁ%[algéﬁgér?g posPt %ve

al | &t araridnsopcidiadase, Hik@ingn’ st dherdaGhiREraphielpteed] sclieismnd tmyti gt eclerdis,

i ndi cations for_ conpounds which are positive allaosteric npdul gtors are

schi zopYERItEC 4H82%H gDt 3s SRNIZGMECT? BRbHIKIGASRESGS YR A3 E IP%g‘E ifdds of

for mul agl., 2408, Lo Thoephph et icgally acceptable salts, to these

corrpouﬁgsp as 6 ar naéeuttePcZ(F(??g’act’ i(vjé)) subst ances, to the processes for 15

their production as well as to the use in the treatnent or prevention of

di sorders, Aestwnvenyetfor grysiopingssekctivsmedilgtonnid it eatity dogrpouhds wiBch RY

recepto suc s. schi.zophreni.a, .tuherous, sclerosis, and.cognition and to

bhar B EL Ao GBS ARG TRgReAP A PR TGl SR YIREN AR BT

f ol ltswv' High1§ @b seiell @fhoQtrid BIRdBRRAE AbositRe MHosteREmbAulbides PIaGRIRS BesCri ption

a

PPy emerged recently as novel pharmaceutical entities offering this attractive alternative. Positive

allosteric modulators have been described, for example in WO2008/151184, WO2006/048771,
WO02006/129199 and W0O2005/044797 and in Molecular Pharmacology, 40, 333 — 336, 1991;

The Journal of Pharmacology and Experimental Therapeutics, Vol 313, No. 1, 199-206, 2005;

30 Positive allosteric modulators are compounds that do not directly activate receptors by

themselves, but markedly potentiate agonist-stimulated responses, increase potency and



20 irrespective of whether the ternms in question appear alone or in

conbi nati on. As used herein, the term"|lower alkyl" denotes a

sat ur at edVO0i20B/146852phat i ¢ hydr ocar bon group i ncl udi ng aPSTERRYRIOSBEB6
branched carbon chain with 1 - 4 carbon atons. Exanples for "al kyl" are
met hyl, ethyl, n-propyl, and isopropyl-3- The term "al koxy" denotes
a group -0-R wherein R is |lower alkyl as defined above. 25The term

" hal ogemxidemnafesidatuorte, buﬁ,‘dihg)bf)thew d@fﬁ})oﬁhdd ind@ase the affihitg of @rghtamate-site
"pharmaceutical ly acceptable salt" or "pharmaceutically accepgﬁple acid

addi t i GO s exFAcalEar Npkmaing) Wl%élﬁ%é’ﬁ?l&lv‘?alﬁ]@%f&dﬁ?@%qnd US3Bh as
hydr ochlr}iGe AELInidM fdrlefinACldd dapﬁHJ {n'dfe C[ﬁl gl 1capf'é9§[5wp£dtl‘§/a§&i &hefelib i1 C

acid, formc aci umari c acil . acetic acid, succinic acid,
t art ar iscaraicy of; setmtlh(apmmd fllostedc awiddlatqys fcorl theméBuR § ceeptondiahvartcbnphe | i ke.

300ne e ment of t i nventio re.c ounds of

2013 1900 Beae RS TG b G S Ry e e U g <kt Brongra!
opt i On"l‘)lu;ayrmm%g/' Tl’rgr@f@retwhel?@ife?{%ﬁ »a QWb &Jnl@dun@sr thhch%Eco%{ektﬁééé deBiciRREiss
hydr ogen, |ower al kyl or may formtogether with R4 a C3- b%%loalkyl;

R3/ R3' /aRd iRt effeqtiyelymdepidadaentlvy posione @&Qﬂ&r@tm@ulﬁyﬂrfog@n mGlyRerreegpkoyl  or
CF3; or a pharmaceutically acceptable acid addition salt, a racemc

di
g} é: g(r)lesorrgf Iﬁﬁ?@ﬁggéﬁgf%& : n% & ?fl%iui_? r& }/ﬁgqu{l alﬁﬁhé ﬁl%!r%)eﬁt%gﬁrop%g OIl(hey

5, 5- di rveh By ihseZhﬁ SheiRemyb@ton %fty(fk‘ntﬁkyd d)ﬂihﬁbraery,]r}:}aﬂyg a)Z}ﬁﬂsltdilel’hﬂBSt@ﬂiktEmodulators
(RS -5-isop 2- (5- phenyl et hynyl - pyri di n-2-y1)-pyrazolidi n-3-one
1, 5(5 t@ﬂﬁéﬂﬁ%ﬂRQI?ﬁpﬁﬁenylethynyl pyridin-2-yl)-pyrazolidin-3-one

1,5, 5-t t.
L T BB O e o

15 schizophrenia and cognition.
2-[5-(3-fluoro-phenyl et hynyl)-pyridin-2-y1]-1,5,5-trinethyl-pyrazolidin-3-o0

g-e[ 5- ( 3- chiTOe SrSRUAPYRERY A5 S [RA9Rngs Qfrfprmula Tand fq heinphprmaceulicstly i n-3- o

ne acceptable salts, to these compounds as pharmaceutically active substances, to the processes for
2-[5- (4-fluoro- phenyl et hyny1) - pyri di n-2-y1] -5, 5-di net hy I(Eyrazolldln 3-one

( RS)S 1-tlieix piodngti catas yyeyll aspy tiedisa 1ipthg Tieatnegngt thlﬁV@ltquf olsofdaer2 rdithiertazol - 2- on
2 [ 5- ( 2oCHB BRI TPRIBOY fBE RTIRSPF RS Pt BRI g iFrad i o
i N- 3- on@d ¢Bgnition and to pharmaceutical compositions containing the compounds of formula I..

2-[5-(2,5-di fluoro-phenyl et hynyl)-pyridin-2-y1] -5, 5-di net hyl - pyrazol i di n- 3-
one 1l-ethyl-5,5-di nethyl-2-(5-phenyl ethynyl -pyridin-2-yl)-pyrazolidin-3-one

1-et hyl 2- [ﬁle(félﬂé\lii'ﬂg rden%‘Eﬁ%Hé’ J)f%l@é&%ﬁl‘t%silgi:@ir?thx 1)}e'sént§fegtjrfﬁ%toméi)p19yr azol i di

n- 3-on
(Fﬁae11ﬁ%ﬁ&&ﬁ6&dﬁmﬂnﬂ&pwkﬂﬁﬂﬁﬁmpmenkme@bymymnmynﬁﬂbmﬂﬂmyﬁ¢mpyrazolidin-3-one
or ) " . . .

(RS) - 5- Met Hyd used hereism gigyierr FowgT alkyl' idgnefesa satyrated; 1¢-aipkatisArRrrt9) 5 i di

n- 3-on | " o )
For mur ang adn g Uh! A ERRECHTBENE) Sib3 6 Eoh AR ExERFROIACANSE ar

methyl, ethyl, n-propyl, and isopropyl.
The term “alkoxy” denotes a group -O-R’ wherein R’ is lower alkyl as defined above.
25 The term “halogen” denotes fluoro, chloro, bromo or iodo.
The term "pharmaceutically acceptable salt” or “pharmaceutically acceptable acid addition
salt” embraces salts with inorganic and organic acids, such as hydrochloric acid, nitric acid,

sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid,

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

30 One embodiment of the invention are compounds of formula IA



3 R4 IB wherein Rlis phenyl or pyridyl, which are optionally substituted
by hal ogen, | ower al kyl or |ower al koxy; 5 R2is hydrogen, |ower alkyl or
may formWOgetddesSdi th R4 a C3- C6-cycl oal kyl ; R3/ R3' / RAPRATEP2(13/057336

i ndependently from each ot her hydrogen, |ower alkyl or CF3; or a

phar maceutical |y acceptable acid additiden salt, a racemic mixture, or its
correspondi ng enanti oner and/or optical isomer and/or stereoisoner thereof,
for exanple the follow ng conpounds 10 RS

5, 5- di met hy1- 2- (5- phenyl et hynyl - pyri m dOg- 2 &3 -pyrazol i din-3-one

(RS) - 1- (5- phenyl et hynyl - pyri m di n- 2-y1) - t tr ﬁdro pyrrol o[ 1, 2- b] pyrazol - 2-
one N
(RS)-1-[5-(3-fluoro-phenyl et hynyl) -
] pyrazol - 2- one
(RS)-1-[5-(4-fluoro- phenylethyn
] pyrazol - 2- one
1,5,5-trinethyl-2-(5- phenylethynyl-pyrinidin-2-y{§prrazoIidin-3-one 15

2- [ 5- ( 3vHekainr o- phenyl et hynyl) - pyri m din-2-y1]-1,5,5-tri nmet hyl - pyrazolidin-3
-one

2-[5- (AB f1 uor o- phePRAnSt RAEYL SYYishhra rRtnallysubstisuted by halgeeny, lowsr Al Of i n- 3
-one or lower alkoxy;

2-[5- (2 5-di f |l uor o- phenylethynyl) pyrimdin-2-y1]-1,5, 5- trlnethyl-pyrazolld
i n- 3 orke. One funstlnseiromtomemehwlolfmajn@rrrrmgftthﬁowﬂaRea@mﬁJfﬂmlﬂ@ kyt: fornul a

5(?13?1%&5 QI B %Rf@g‘i‘&g#’f%“ e@ﬁt %th?rﬁgdb?%yl ]é)glef Y Hei3um one of X or

G can b a%ﬁﬂhﬁ%ﬁ@lﬁhcaﬁ laScepRBWYcididdmydn Sl a ratBined Imadtere Oftitsd@lehpongitpst i t ut ed
by hal ogen, |ower alkyl or
enantiomer and/or optical isomer and/or stereoisomer thereof,

O

R
'd”ﬁ 2-yl]-tetrahydro-pyrrolo[1, 2-b

Z
-pyrinldln 2-yl]-tetrahydro-pyrrolo[1,2-b

for example the following compounds

10  5,5-dimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one
(RS)-5-isopropyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one
1,5,5-trimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one
1,5,5-trimethyl-2-(5-m-tolylethynyl-pyridin-2-yl)-pyrazolidin-3-one
2-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-5,5-dimethyl-pyrazolidin-3-one

15  2-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one
2-[5-(3-chloro-phenylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one
2-[5-(4-fluoro-phenylethynyl)-pyridin-2-yl]-5,5-dimethyl-pyrazolidin-3-one
(RS)-1-(5-phenylethynyl-pyridin-2-yl)-tetrahydro-pyrrolo[ 1,2-b]pyrazol-2-one
2-[5-(2-chloro-pyridin-4-ylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one

20 2-[5-(2,5-difluoro-phenylethynyl)-pyridin-2-yl]-5,5-dimethyl-pyrazolidin-3-one
1-ethyl-5,5-dimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one
1-ethyl-2-[5-(4-fluoro-phenylethynyl)-pyridin-2-yl]-5,5-dimethyl-pyrazolidin-3-one
(RS)-1-ethyl-5-isopropyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one or
(RS)-5-Methyl-2-(5-phenylethynyl-pyridin-2-yl)-5-trifluoromethyl-pyrazolidin-3-one.

25

One further embodiment of the invention are compounds of formula IB



| ower al koxy; R2is hydrogen, |ower alkyl or may formtogether with R4 a
C3-C6-cycloalkyl; 5 R3/R3'/R4/ R4 are independently from each ot her

hydr ogen, WP3MEY14635Ryl or CF3; or a pharmaceutical | y acc@pcTdWRe2487386
addition salt, a racemc mxture, or its correspondi ng enanti omer and/or
optical isomer and/or stereoisoner thedeof, for exanple the follow ng
conpound
2-[6-(2,5-difluoro-phenyl ethynyl) - pyri dazi
3-one. 10 One further enbodi nent of theQnv
of formula Il 3 R3S R4 R4 RII wherein B C-R5, wherein R5 is
hydrogen, methyl or halogen; 15 G aniNAarn. |fNdependently N or CH with the
provi so that maxi numone of X, G or[|A CThn H% nitrogen; Rlis phenyl or
heteroaryl, which are optionally substiNute® by hal ogen, |ower al kyl or

| ower al koxy; R2is hydrogen, |o yl or may formtogether with R4 a
C3- C6-cycl oal kyl; 20 R3/R3' RR4/ R4’ are independggtly from each ot her

hydr ogen, |ower al kyl, CH2-1ower al koxy; or a pharnaceutically acceptable
aci d addietdion salt, a racemc mxture, or its correspondi ng enanti oner
and/ or gptical isomer and/or, stereoisoner thereof. The

pr epar zﬁq i on of conPbY RFIdYhMYRighsare opfonally spbstitwrd by Aylaaen: dwvaralober
carried out in 255 %gggial or convergent synthetic routes. Syntheses of
t he conpounds of the invention are shown in the follow ng schenme 1. The
ski 19 s RPequi red fiohydraganylawer aliyl bhmay &aot togethemuitlpBY 2 Cadatdyolvabifylit he

resul ti cts are kno o thgse . skilled in th t. he substituents
and | v TR G PeoERgt R n paduo g arSten, Buer i or cr

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

- 3-y1] -5, 5-di met hyl - pyrazol i di n-
Bion are ethynyl derivatives

enantiomer and/or optical isomer and/or stereoisomer thereof,
for example the following compounds

10  5,5-dimethyl-2-(5-phenylethynyl-pyrimidin-2-yl)-pyrazolidin-3-one
(RS)-1-(5-phenylethynyl-pyrimidin-2-yl)-tetrahydro-pyrrolo[ 1,2-b]pyrazol-2-one
(RS)-1-[5-(3-fluoro-phenylethynyl)-pyrimidin-2-yl]-tetrahydro-pyrrolo[ 1,2-b]pyrazol-2-one
(RS)-1-[5-(4-fluoro-phenylethynyl)-pyrimidin-2-yl]-tetrahydro-pyrrolo[ 1,2-b]pyrazol-2-one
1,5,5-trimethyl-2-(5-phenylethynyl-pyrimidin-2-yl)-pyrazolidin-3-one

15 2-[5-(3-fluoro-phenylethynyl)-pyrimidin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one
2-[5-(4-fluoro-phenylethynyl)-pyrimidin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one or
2-[5-(2,5-difluoro-phenylethynyl)-pyrimidin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one.

One further embodiment of the invention are compounds of formula IC

20

R IC

wherein
X is N or CH;
25 G is N or CH;



indices used in the follow ng description of the processes have the
significance given herein before. The conpounds of fornmula |I can be
manuf act WOQ0BY14635@ net hods gi ven bel ow, by the net hods PGITIERR12AQ5T3Pe
exanpl es or by anal ogous net hods. Appropriate reaction conditions for the 5
i ndi vi dual reaction steps are known tofa person skilled in the art. The
reaction sequence is not limted to the one displayed in the schenes,
however, dependi R@thofie bheissttAdtichaxgmimt @keiodXSol@dati behitropegpect i ve
reactivity the sequence of reaction steps can be freely altered. Starting
materi & s are ei thenybpryridyhmhjchaarappagially SEbstisHe Byﬁ'i‘l@%%{% Ly K¥ePhods
anal ogous to thelgw&hmg§ygiven bel ow, by nethods described in references
cited in the description’or in the exanples, or by 10 net hods known in the
art. THRE present iclhydogendbwed afkyt omay forandgéthei witpRan Caddutycloalkly);

accept ahbl . sal t.s may be pre ed b t hods, known in th rt, for exanple
by tﬁ?uga Iﬁoﬁfd@s@ vars lgﬂ?l@?ng@g@%%Ga‘ﬁbﬁ%ﬁlyﬁﬁg@ﬂﬁﬂWSﬁ%@g ¥Yonpri ses a) ™
reacting a%hme&tﬂﬂﬁ?fmd‘eﬁfaﬁw RidlRdBiomsalth tReRiCANRSENG iRfcobesgaalimgRL 6 to
a conmpound of formula wherein the substituents are descri bed above or b)

r eact | rgaionompodindoprtical vpmat and/ergtereoisagartihereefofpy sumuplefthd tollewming
compound
2-[6-(2,5-difluoro-phenylethynyl)-pyridazin-3-yl]-5,5-dimethyl-pyrazolidin-3-one.

10

One further embodiment of the invention are ethynyl derivatives of formula II

g N R
| A’/X R?
7z
R' ~ I
wherein
X is N or C-R%, wherein R’ is hydrogen, methyl or halogen;

15 Gand A are independently N or CH;
with the proviso that maximum one of X, G or A can be nitrogen;
R! is phenyl or heteroaryl, which are optionally substituted by halogen, lower alkyl
or lower alkoxy;
R* is hydrogen, lower alkyl or may form together with R* a C3-Cg-cycloalkyl;
20 RYR*/RYR* are independently from each other hydrogen, lower alkyl, CHy-lower alkoxy;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

The preparation of compounds of formula I of the present invention may be carried out in
25 sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
shown in the following scheme 1. 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



R2- X wherein X is Br or I, 5 to forma conmpound of fornula / Rl1-2 wherein
the substituents are descri bed above or c) reacting a conpound of formula
10 wher eiWOXV1¥96882, |, F, | with a conpound of fornul aPCTEP2012/0633@
compound of formula 3 R4&" R4 i 151 WO 2012/ 146552PCT/ EP2012/ 057336 - 9-
wherein the substituents are described7above, or if desired, converting the
conpounds obtained into pharmaceutically acceptable acid addition salts.
The pr epi¢atisedinche CORMOLNAScAptidrosiTHE prdcedsss fiavetthesi gui€isarce Rexdnihereimr e
detail in schemes 1 to 4 and in exanples 1 - 24.
before.
The compounds of formula I can be manufactured by the methods given below, by the
methods given in the examples or by analogous methods. Appropriate reaction conditions for the
5 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
below, by methods described in references cited in the description or in the examples, or by
10 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

a) reacting a compound of formula
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with a compound of formula
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wherein the substituents are described above or

b) reacting a compound of formula



X=Br, 1 2. Et3N, THF, 1-2h, reflux R16 R An et hynyl - pyri di ne or

et hynyl - pyri m di ne conpound of formula |I-1 can be obtained for exanple by
reacti ng WA 28PHH62i at e a- 13-unsaturated acid 1 with beREHEPRHUZOFBIQ in
presence of a chlorinating agent such as SOCl2 in a solvent |ike

di chl oronet hane to yield the correspondirng 10 benzotriazol e am de 3.
Reacti on of benzotriazole amde 3 with a 5-iodo- or 5-bronp-2-hydrazino

het erocyclic derivative 4 in the presence of* a base such as triethyl am ne
in a solvent like THF yields the corres ing¢pyrazolidin-3-one
derivatives 5. Sonogashira coupling qf the razolidin-3-one derivatives 5
Wi th an appropriately substituted aGy<aéef | efe 6 yield the desired ethynyl
conmpounds of general forrmula I-1 (schemxe 1). 15 Schene 2 WO

2012/ 146552PCT/ EP2012/ 057336 - 10z An et hynyl - pyri di ne or

et hynyl - pyri m di ne conpound oR fornmula 1-2 can pe obtained for exanple by
reacting a ethynyl conmpound of general formula I-1 wth an appropriate
subst i tutheticampopindtof fyymadent in the presence of a base such as K2CO8 in a
solvent |ike acetonitrile (ACN) to 5 yteld the desired ethynyl conpounds of
general fornmula 1-2 (schene 2). 2. Bis-(tpp)-Pd(11)C12 Et3N, TPP, Cul
THF or vildein & 16Br o700 v. Rl -------

5 to form a compound of formula
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¢) reacting a compound of formula

10 wherein X’ is Br, L F, 1
with a compound of formula
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ce.----, 6 10An et hynyl compound of fornula | can al so be obtained by
substitution of an appropriate para dihal osubstituted heterocyclic

deri vat i WEO20RYI#PS53s 2- br onp- 5-i odopyri di ne, 5-i odo-2- PCHAPIBPFT38¢ ne,

5-1i 0do- 2- bronopyri m di ne, 2-chl oro-5-iodopyridazi ne or 2-brono-5-

i odopyrazine or the like and an appropfrate pyrazolidin-3-one 8 in presence
of a base such as cesium carbonate (X=Cl, F), or using palladiumcatalysed
coupl i Rghetam tHetsubsiBudnX=ie deycribed Bbdve, aipip deyired adodvtitiga mittsc srpstundsoblaintdhos
and Pd2(dba)3 in a solvent |ike toluene to yield the correspondi ng
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t he sequéncexaniplstlepd4used to synthesize the conmpounds of forrmula -1, 1-2
or I_can also be nodified in certai aseg, for exanple by first running

t he 5Sonogashi ra coupling to form an%&gﬁﬂﬁgri ately substituted aryl- or
heteroaryl -gt hynyl derivati \_/@ 10 fol hoged, mcm eacti on V\A|{I h

pyrazolidi nf3- gpe 8 using r ’ﬁ%dures Sh. 'Hﬁar to those esr\gr '%ed i n schenes
1to 3 (HO%;E 4). MD 2 552PCI/ EP2012/ 057336 chene 4
Bi ol ogi cal %y and Dat S5Intracel | ul ar Ca2+ nobi theof assay A

nonocl onal RHEK! 293} cell IT¥ie stgbly transfected with C ehcodBng for

t he human nGlu5a receptor was generated; for the work with nmGlu5 Positive
Al losteric Mdulators (PAMs), a cell lineith low receptor expression

| evel s and | ow_censiN.tutive receptor @cti Vi ty was 10 sediegspsPatigeigl | ow the
differentiati oﬁi ofl aglfii stic versus PAWRW ty. Cell Ewwermepcalit ured
according to rd prptocols (Er Ney’ 2000) i n DulThéor @M, Roam.f70ed
Eagl e Mediumw th hi gh gl ucose squI mended with 1 mM e

(vol /vol ) heat-Tnactivated bovig serumg Penicillin/Streptonmycin, 50
iig/m hygroxamejin and 15 iig/mblasticidin (all cell culture [%ents and
antibiotics ffqQmumvitrogen, Basel, Switzerland). 15 About 2B hrs Before an

experi ment, $)§g,%f|&el | s/well were seeded in poly-D-lysine coated,
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An ethynyl-pyridine or ethynyl-pyrimidine compound of formula I-1 can be obtained for
example by reacting an appropriate a-f-unsaturated acid 1 with benzotriazole 2 in presence of a
chlorinating agent such as SOCI, in a solvent like dichloromethane to yield the corresponding
10 benzotriazole amide 3. Reaction of benzotriazole amide 3 with a 5-iodo- or 5-bromo-2-hydrazino
heterocyclic derivative 4 in the presence of a base such as triethylamine in a solvent like THF
yields the corresponding pyrazolidin-3-one derivatives 5. Sonogashira coupling of the
pyrazolidin-3-one derivatives 5 with an appropriately substituted arylacetylene 6 yield the

desired ethynyl compounds of general formula I-1 (scheme 1).
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bl ack/ cl ear-bottomed 96-wel| plates. The cells were |loaded with 2.5 [tA4

Fl uo-4AM i n | oading buffer (1xHBSS, 20 nM HEPES) for 1 hr at 37C and washed
five ti me¥ORDINN4pPAdi ng buffer. The cells were transfer PEA/EPRARIZ/0§7336
Functional Drug Screening System 7000 (Hamamatsu, Paris, 20 France), and 11
hal f logarithmc serial dilutions of t&t conpound at 37C were added and
the cells were incubated for 10-30 min. with on-line recording of
fluorescence. Followi ng this pre-incubation step, the agonist L-glutanate

was added to the cells at a concentratjon corresponding to E Ob%%/ ically
around 80 i iAM)ethynytrPyHAINE qecthyryrRyrmydige comparrsddrEaulail? nds o €bunt

for / = k25 ; | ALl [hR¢
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gl ut amat e, Response re neasured as peak ingrease in fluorescence m nus
basal O?eﬁ%Fhefq%%‘fde%tﬁg\}ﬁéo@PWI{dﬁB ﬁer}fﬂ%}&?ﬁ%“fj{a E‘% (E‘gﬁpﬁtﬁmt e), normalized to
the maxi mal stinulatory effect obtained with saturating concentrations of
L-glutamate. Graphs were plotted with the % maxi mal stinulatory using
XLfit, a curve fitting programthat Schematli vely plots the data using
Levenburg Marquardt algorithm The sing jt B etition analysis
equation used was y = A + FCB-A)/ (1+( (% %@?% Lwere y i s the®% naxi mal
sti mul at or g~ t, Ais@ ﬁj-rrumy, IO@OS’[ e maxi mumy, G i% R he 10
EC50, x is ltheylog 10+of Lle pentrat?%ﬂ f the conpeting c d and D
is the sKope O)]s the curve (TWe Ri || Coefficient). From td'ré‘ N ves t he
EC50 (concentration at whichphal f maxi mal stinulation $ achi eqed), the
Hi || coeKFiftilentClas wel | as the faximal response in %xof tfie maxinal

stinul at 8ryPeffect obtained with saturating concentrations of L-glutamate
were cal culated. 15 Positive signals obtained during the pre-incubation

with the PAMtest conpounds (i.e. before appkfcation of an EC20
concentrat i %@ 5 DF?D'_P rﬁfﬁ'%mat e) were indicat pﬁﬁzﬂan agoni stic activity, the

absence of s ’O§T|DP Sefepe denonstrating the k of agonistic
activities. A depression ’o? t he signal cpb' dfter addition of the EC20
concentration of L-glutamate was indic ti/v ofgan inhibitory activity of
the test compound., 28=In the table ow~are shown the prepared conmpounds 1
- 24 with correspBndi ng gesults (EC50 in nM. Exanpl es 18, 20 - 22 have

been tested on human nm3d uR5 receptor using the follow ng nethod: For
bi ndi ng experinents, cDNA encodi ng human md u 5a receptor was transiently

trapnsfected 25 intg EBNA cel [ i b and
cnr 1Bt ensen FestBbdsimarugio B 14 B BF SoHiRa SREhTn Y araBhapase 20
st or ed pata diBl6subRtifutedtrere@yliotiedasiay 7Wwael & Upaimd-Beydopgrigine nweid-And
resuspended and pol ytronised in 15 nM Tris-HC1, 120 mM NaCl, 100 mM KCl1l, 25
mVl CaCIroregyidindncpdo s bramegyudies. 2athlqyer S7iodopyidazing g p-bieagy-

t. ion. of i. inl . : | -
dot or m aipo B Repy ks fid bl Rl tagon T 834 PRt e bEERIR 8 B 10

t hese nesibmanesnbienXaCl.df)abr wigpmladifunP&alpsel cooplirg donditiodC(XEBnPetiitt i on
experiments were rformed with a fj cancentration of [3H. P (2nM and
55 v ppauerir b wohmoanehey i EhGan A 5ok R bR e r B e

(0. 3- 10,0Q0Mhin |ﬁﬁé%&%ﬁﬂgpggramﬁcﬁng%ﬁec&eﬁegﬁsfe@'9. dorbgathifh Guplidf 9 with an
2012/ 14655ZPCT/ §P2012/0 7336 -13- At the end of the mcuba%)l on, nenbranes
wer e f idppepedtebniubstituiediarylecetylos: queicldswhd desirad cthgpylaoepaiinds desaedl G-/ C
filter rfgr ei n(ixibcgt ed 3& h in 0.1%PElI in wash buffer, Packard Bi oSci ence,

Mer i derforedh AMS - Fi | termate 96 harvester (Packard BioSci ence) and washed
3 times with cold 50 nM Tris-HCL, pH 7.4 buffer. Nonspecific binding was
measured in the presence of 10 i.tM5 MPEP. The radioactivity on the filter
was2@ount edSqneratyrspeaking tRaiekesnge Phpepoust b hnsizale %nnwﬁ# eftfiogRulgount er
with g I hg ¢cor i . er ifi f..mcr I :
(Canbertr & Padusan SR R e AU o R kA Cdy Bt R RE 6L Syptiauing.
funct i apapliaseaytn ah Gp@bprifE@subeieed sryhesrehepesdr o ctghyd dedesiveilbeéollowed
previously by Porter et al. [Br. J. Pharmacol. 128:13-20 (1999)]. on

r econbi yakectivnrah paepaelicin-g©ae Srusing mreredpies sigailay ¢o theopg describrd inskheangidi@ dye
| oaded ﬁ@bﬁ@“ﬂ uo 4- AM (obt ai nabl e by FLUKA, 0.21tM final concentration).

[ Ca2]i asurer%énts were perfornmed using a fluoronetric inmaging plate
reader (FLIPR, Mol ecular Devices Corporation, La Jolla, CA USA).

Ant agoni st eval uation was perforned followng a 5 nm prei ncubation with the
test conpounds foll owed by the addition of a subnmaxi nmal addition of
agoni st .



15 The inhibition (antagonists) curves were fitted with a four paraneter

| ogi stic equation giving I1C50, and Hi Il coefficient using an iterative non

| i near cUWO0f¥635ag software (Xcel fit). For bindi ng eRp&EMPAEANS7Bhe Ki

val ues of the conmpounds tested are given. The Ki value is defined by the
following fornula: K, = 1C50 / [1 + L-11-Kai 20 in which the | C50 val ues are
t hose concentrations of the conpounds tested which cause 50 % i nhi bition of
t he conpeting radioligand ([3H MPEP). Jchemetthe concentrati on of radioligand
used in the binding experinent and the Kd value of the radioligand is
enpirically determ ned f Jr BEARR-TAWER of nenbranes prepared. 25 WO

2012/ 146552PCT/gP2Q12/ 057386N-T4. CYl st of Exanpl es: _gx. x Struct urg®, Nape
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Biological Assay and Data:
5 Intracellular Ca®* mobilization assay

A monoclonal HEK-293 cell line stably transfected with a cDNA encoding for the human
mGlu5a receptor was generated; for the work with mGluS Positive Allosteric Modulators
(PAMSs), a cell line with low receptor expression levels and low constitutive receptor activity was

10 selected to allow the differentiation of agonistic versus PAM activity. Cells were cultured
according to standard protocols (Freshney, 2000) in Dulbecco’s Modified Eagle Medium with
high glucose supplemented with 1 mM glutamine, 10% (vol/vol) heat-inactivated bovine calf
serum, Penicillin/Streptomycin, 50 pg/ml hygromycin and 15 pg/ml blasticidin (all cell culture
reagents and antibiotics from Invitrogen, Basel, Switzerland).

15
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 pM Fluo-4AM in loading
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,

20 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

to ECy (typically around 80 uM) with on-line recording of fluorescence; in order to account for



60 2 40 1 ' (RS)-5-1sopropyl-2-(5phenyl et hynyl -pyridin-2-yl)-
pyrazolidin-3-one 24 73 3 40 1 1,5,5-Trinethyl-2-(5-
phenyl et WO2P126M6358i n- 2-y1) - pyrazolidi n-3-one 30 96 4 ZRQT[EP2012/057336
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1,5,5-Trinet hyl-2-(5-ntolyl et hynyl - pyrilzdi n-2-yl)- pyrazolidin-3-one 72 72 5

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 10g10 of the concentration of the competing compound and D is the slope of the
curve (the Hill Coefficient). From these curves the ECs, (concentration at which half maximal
stimulation was achieved), the Hill coefficient as well as the maximal response in % of the
maximal stimulatory effect obtained with saturating concentrations of L-glutamate were
calculated.
Positive signals obtained during the pre-incubation with the PAM test compounds (i.e. before
application of an EC,y concentration of L-glutamate) were indicative of an agonistic activity, the
absence of such signals were demonstrating the lack of agonistic activities. A depression of the
signal observed after addition of the ECyy concentration of L-glutamate was indicative of an
inhibitory activity of the test compound.
In the table below are shown the prepared compounds 1 — 24 with corresponding results (ECso in
nM).

Examples 18, 20 — 22 have been tested on human mGluRS receptor using the following
method:
For binding experiments, cDNA encoding human mGlu 5a receptor was transiently transfected
into EBNA cells using a procedure described by Schlaeger and Christensen [Cytotechnology
15:1-13 (1998)]. Cell membrane homogenates were stored at -80°C until the day of assay where
upon they were thawed and resuspended and polytronised in 15 mM Tris-HCI, 120 mM NaCl,
100 mM KCl, 25 mM CaCl,, 25 mM MgCl, binding buffer at pH 7.4 to a final assay
concentration of 20 \g protein/ well.
Saturation isotherms were determined by addition of twelve ["HJMPEP concentrations (0.04-100
nM) to these membranes (in a total volume of 200 ul) for 1 h at 4°C. Competition experiments
were performed with a fixed concentration of [3 HIMPEP (2nM) and ICs, values of test
compounds evaluated using 11 concentrations (0.3-10,000nM). Incubations were performed for

I hat4°C.



, 2-[5-(3-Fluoro-phenyl ethynyl)- pyridin-2-y1]-5,5-dinethyl -
pyrazolidin-3-one 13 31 6 40 . 2-[5-(3-Fluoro-phenyl ethynyl)-
pyri di n- 2WQ2P12{146353-t r i met hyl - pyrazol i di n-3-one 36 109 PCWBP2012/057336
2012/ 146552PCT/ EP2012/ 057336 -15- 7 40 C , 2-[5-(3-Chl oro-phenyl et hynyl) -
pyridin-2-y1]-1,5,5-trinethyl- pyrazol-i3i n-3-one 90 55 8 40
At the end of the incubation, membranes were filtered onto unifilter (96-well white microplate
with bonded GF/C filter preincubated 1 h in 0.1% PEI in wash buffer, Packard BioScience,
Meriden, CT) with a Filtermate 96 harvester (Packard BioScience) and washed 3 times with cold
50 mM Tris-HCI, pH 7.4 buffer. Nonspecific binding was measured in the presence of 10 uM
5 MPEP. The radioactivity on the filter was counted (3 min) on a Packard Top-count microplate
scintillation counter with quenching correction after addition of 45 pl of microscint 40 (Canberra
Packard S.A., Ziirich, Switzerland) and shaking for 20 min.
For functional assays, [Ca**]i measurements were performed as described previously by Porter et
al. [Br. J. Pharmacol. 128:13-20 (1999)] on recombinant human mGlu 5a receptors in HEK-293
10 cells. The cells were dye loaded using Fluo 4-AM (obtainable by FLUKA, 0.2uM final
concentration). [Ca**]i measurements were performed using a fluorometric imaging plate reader
(FLIPR, Molecular Devices Corporation, La Jolla, CA, USA). Antagonist evaluation was
performed following a 5 min preincubation with the test compounds followed by the addition of
a submaximal addition of agonist.
15 The inhibition (antagonists) curves were fitted with a four parameter logistic equation giving
ICs0, and Hill coefficient using an iterative non linear curve fitting software (Xcel fit).
For binding experiments the Ki values of the compounds tested are given. The Ki value is
defined by the following formula:
Ki=1Cso/[1+L/Kq]
20 in which the IC5() values are those concentrations of the compounds tested which cause
50 % inhibition of the competing radioligand (CHIMPEP). L is the concentration of radioligand
used in the binding experiment and the K4 value of the radioligand is empirically determined for

each batch of membranes prepared.

25



-- 2-[5-(4-Fl uoro-phenyl et hynyl) -
pyrazolidin-3-one 13 38 9 SI

(RS) - 1- (5- Phenyl et hynyl pyri m di n-2-y1)-tetrahydro-

1 _ N 5, 5-Di met hyl- 2- (5-
phenyl et WORP1I26M6351 di n- 2-y1) - pyrazolidi n-3-one 46 39 POTAF2012/057336
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X N
1 | phenylethynyl-pyridin-2-yl)- 7 60
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0
N m (RS)-5-Isopropyl-2-(5-
X N
2 P l_ phenylethynyl-pyridin-2-yl)- 24 73
Z
pyrazolidin-3-one
o
IO | 15,5 Trimethyl-2-(5-
AN N
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&7
pyrazolidin-3-one
0
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0
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0
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\
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1,5,5-Trinethyl-2-(5- phenylethynyl-pyrimdin-2-yl)- 33 66 15 40 |

2-[5-(3-Fluoro-phenyl et hynyl)- pyrimdin-2-y1]-1,5,5-trinethyl-

pyrazol i dWR-28126i465534 61
pyrimi din-2-y1]-1,5,5-trimethyl- pyrazol idin-3-one 56 69

_ 2-[5-(4- Fl uor o- phenyl et hynPCYEP2012H5736 |
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O
1< | 2-[5-(3-Fluoro-phenylethynyl)-
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O
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pyrazolidin-3-one
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5-(2,5-Di fl uoro-

_ N phenyl et hynyl) -pyrimdin-2-y1]- 35 47 40
, 5-trinmet hyl -pyrazolidin-3- one

WO 2012/146552 PCT/EP2012/057336
-17-
|N E\/X 1-Ethyl-5,5-dimethyl-2-(5- Human mGIluR5
21 F phenylethynyl-pyridin-2-yl)- Ki [nM] =53.5 1M
pyrazolidin-3-one pKi=7.272
1-Ethyl-2-[5-(4-fluoro- Human mGluR5
22 # phenylethynyl)-pyridin-2-yl]- Ki [nM] =54.3 nM
£ 5,5-dimethyl-pyrazolidin-3-one pKi=7.266
IN\ N~N\\ (RS)-1-Ethyl-5-isopropyl-2-(5-
23 F o phenylethynyl-pyridin-2-yl)- 106 46
pyrazolidin-3-one
X | (RS)-5-Methyl-2-(5
® m (h )_l_the yl _('d_' 2-y1)-5
phenylethynyl-pyridin-2-yl)-5-
4 P & ynyl-p y 71 90
trifluoromethyl-pyrazolidin-3-
one

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
5 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
10 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

15 substance no carriers are, however, usually required in the case of soft gelatine capsules. Suitable



(:). \ NNN) 2-[5-(2-Chl oro-pyridin-4- l ;1 Human md uR5 18
yl ethynyl)-pyridin-2-y1]-1,5, 5- I N
WO 2012/146552 PCT/EP2012/057336
_18-
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15

20

25

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.

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

ci
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trinmethyl-pyrazolidin-3-one Ki [nM =103 nM z 0 z/ \ "z- \\
2-[6-(2,5-Di fl uoro- 19 phenyl ethynyl)-pyridazin-3-yl]- 86 86
5, 5- di netWQROPYH6553] | di n- 3- one PCT/EP2012/057336

-19-

Preparation of pharmaceutical compositions comprising compounds of the invention:
Example A

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

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

Experimental Section:

Example 1
5,5-Dimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one

1H-Benzotriazole (2.14 g, 18.0 mmol, 4 equiv.) was dissolved in dichloromethane (25 ml) and
thionyl chloride (330 ul, 4.5 mmol, 1 equiv.) was added at room temperature. (450 mg, 4.5 mmol)
3-Methyl-but-2-enoic acid [CAS 541-47-9] was added and the mixture was stirred for 2 hours at
room temperature. The suspension was filtered and the filtrate was extracted once with 2N

NaOH solution and twice with dichloromethane. The organic extracts were combined, dried over
sodium sulfate and evaporated to dryness. The crude product was purified by flash

chromatography on a silica gel column eluting with an ethyl acetate:cyclohexane gradient 0:100



.- 2-[5-(2,5-Di fluoro- Human nd uR5 I 20
phenyl et hynyl) -pyridin-2-yl]- Ki [nM =69.7 nM 0
5, 5- di metWQI20pyH6553] i di n- 3-one pKi = 7.157 WD 2012/ 146BS2EEWIZOITFI®/ 057336
-17- 21
20-

to 50:50. The desired 1-benzotriazol-1-yl-3-methyl-but-2-en-1-one (810 mg, 90 % yield) was
obtained as a light yellow solid, MS: m/e = 202.1 (M+H").

Step 2: 2-(5-Bromo-pyridin-2-y1)-5,5-dimethyl-pyrazolidin-3-one

| S N
5 Br &
(400 mg, 2.0 mmol) 1-Benzotriazol-1-yl-3-methyl-but-2-en-1-one (Example 1, step 1), (5-

bromo-pyridin-2-yl)-hydrazine (410 mg, 2.2 mmol, 1.1 equiv.) and Et;N (1.95 ml, 14.0 mmol, 7
equiv.) were dissolved together in THF (2 ml) and stirred for 90 minutes at reflux temperature.
The reaction mixture was cooled and extracted with saturated Na,COj3 solution and two times

10  with ethyl acetate. The organic extracts were extracted with brine, dried over sodium sulfate and
evaporated to dryness. The crude product was purified by flash chromatography on a silica gel
column eluting with an ethyl acetate:cyclohexane gradient 0:100 to 50:50. The desired 2-(5-
bromo-pyridin-2-yl)-5,5-dimethyl-pyrazolidin-3-one (230 mg, 43 % yield) was obtained as a
yellow oil, MS: m/e = 270.2/272.2 (M+H").

15
Step 3: 5.5-Dimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one

o]

AN N

// =

Bis-(triphenylphosphine)-palladium(I)dichloride (27 mg, 39 umol, 0.05 equiv.) was dissolved in
2 ml THF. (210 mg, 770 umol) 2-(5-Bromo-pyridin-2-yl)-5,5-dimethyl-pyrazolidin-3-one

20 (Example 1, step 2) and phenylacetylene (130 mg, 1.24 mmol, 1.6 equiv.) were added at room
temperature. Triethylamine (325 pl, 2.33 mmol, 3 equiv.), triphenylphosphine (6 mg, 23.3 umol,
0.03 equiv.) and copper(I)iodide (4 mg, 23.3 umol, 0.03 equiv.) were added and the mixture was
stirred for 16 hours at 65°C. The reaction mixture was cooled and extracted with saturated
NaHCOs solution and two times with a small volume of dichloromethane. The crude product

25 was purified by flash chromatography by directly loading the dichloromethane layers onto a
silica gel column eluting with an ethyl acetate:heptane gradient 0:100 to 100:0. The desired 5,5-
dimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one (102 mg, 45 % yield) was obtained
as a white solid, MS: m/e = 292.1 (M+H").

30



40 1-Et hyl -5, 5-di net hyl-2- (5- phenyl et hynyl -pyridi n-2-y1)-
pyrazolidin-3-one Human mMd uR5 Ki [nM = 53.5 nMpKi = 7.272 -

1- Et hy1- 2¥P201241463580r 0- Hunman m3d uR5 | 22 phenyl et hPRYEP2OROFEBN- 2- y1] -
Ki [nM= 54.3 nM 40 5, 5-di net hyl -pyrazolidin-3-one pKi = 7.266 I, -
(RS) - 1- Et hy1-5-i sopropyl- 2- (5- -21-

Example 2

(RS)-5-Isopropyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one

Z
4

Step 1: (E/Z)-1-Benzotriazol-1-yl-4-methyl-pent-2-en-1-one

The title compound was obtained as a colorless liquid, MS: m/e = 215 (M+H"), using chemistry
similar to that described in Example 1, step 1 from 4-methyl-pent-2-enoic acid [CAS 10321-71-

8] and 1H-benzotriazole.

10  Step 2: (RS)-2-(5-Bromo-pyridin-2-y1)-5-isopropyl-pyrazolidin-3-one

P4
Br

The title compound was obtained as a light yellow oil, MS: m/e = 284.0/286.0 (M+H"), using

chemistry similar to that described in Example 1, step 2 from (E/Z)-1-benzotriazol-1-yl-4-
methyl-pent-2-en-1-one (Example 2, step 1) and (5-bromo-pyridin-2-yl)-hydrazine.

15
Step 3: (RS)-5-Isopropyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one

The title compound was obtained as a light yellow oil, MS: m/e = 306.1 (M+H"), using
chemistry similar to that described in Example 1, step 3 from (RS)-2-(5-bromo-pyridin-2-yl)-5-
20 isopropyl-pyrazolidin-3-one (Example 2, step 2) and phenylacetylene.

Example 3
1,5,5-Trimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one



23 40 phenyl et hynyl - pyridi n-2-y1)- pyrazolidin-3-one 106 46

(RS) - 5- Met hyl - 2- ( 5- |, - phenyl et hynyl -pyridin-2-yl)-5- 24 40

trifl uor oWet2RA 43R azol i di n-3- one 71 92 The conpounds POT/EPIZOFE3¢ 1) and
pharmaceutically acceptable salts thereof can be used as nedi canents, e.g.
in the formof pharmaceutical preparat?dns. The pharnmaceutical preparations
5 can be admnistered orally, e.g. in the formof tablets, coated tablets,
dragees, hard and soft gel ati ne capsul es,°gal utions, enul sions or

suspensi ons. However, the adm nistrati o canxal so be effected rectally,

e.g. in the formof suppositories, or parenflerally, e.g. in the form of

I njection solutions. The conpounds )7 mula (1) and pharmaceutically
acceptabl e salts thereof can be

(35 mg, 120 umol) 5,5-Dimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one
(Example 1, step 4) was dissolved in ACN (2 ml). K,COs (33 mg, 240 umol, 2 equiv.) and
iodomethane (22 mg, 156 umol, 1.3 equiv.) were added and the mixture was stirred for 16 hours
5 at 80°C. The reaction mixture was evaporated and extracted with water and two times with ethyl
acetate. The organic layers were extracted with brine, dried with sodium sulfate and evaporated
to dryness. The crude product was purified by reverse phase column chromatography. The
desired 1,5,5-trimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one (18 mg, 49 % yield)
was obtained as a colorless oil, MS: m/e = 306.2 (M+H").

10

Example 4
1,5,5-Trimethyl-2-(5-m-tolylethynyl-pyridin-2-yl)-pyrazolidin-3-one
o)
| \
// P4
Step 1: 5.5-Dimethyl-2-(5-m-tolylethynyl-pyridin-2-vyl)-pyrazolidin-3-one
o)
" X
// P
15

The title compound was obtained as a brown oil, MS: m/e = 306.2 (M+H"), using chemistry
similar to that described in Example 1, step 3 from 2-(5-bromo-pyridin-2-yl)-5,5-dimethyl-

pyrazolidin-3-one (Example 1, step 2) and m-tolylacetylene.

20 Step 2: 1,5.5-Trimethyl-2-(5-m-tolylethynyl-pyridin-2-yl)-pyrazolidin-3-one




10 processed with pharmaceutically inert, inorganic or organic carriers for
t he production of pharmaceutical preparations. Lactose, corn starch or
derivati WO 20Ré&HeHR, talc, stearic acid or its salts an@CTHE22/08738@n be
used, for exanple, as such carriers for tablets, coated tablets, dragees
and hard gel atine capsules. Suitable catriers for soft gelatine capsules
are, for exanple, vegetable oils, waxes, fats, sem-solid and liquid

pol yol s and the $§ depending on the nature of the active 15 substance no
carriers are, ho V! usually required in the case of soft gelatine

capsul es. Sui tfab'e\ WO 2012/ 146552PCT/ EP2012/ 057336 -18- carriers for the
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gal eni cal dosage form 15 toget hery one or nore therapeutically inert
carriers. As further mentidned earlier, the use of the conpounds of
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dosage for an adult human being wei ghing 70 kg accordingly |ies between

0.7-1400 ng per day, preferably bet ywggmple ¢nd 700 ng per day. 25 WO

2012/ 146552PCT/ EP2012/ 057336 - 19- Preparatlon of pharmaceuti cal
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15 F
The title compound was obtained as a colorless oil, MS: m/e = 324.2 (M+H"), using chemistry

similar to that described in Example 3 from 2-[5-(3-fluoro-phenylethynyl)-pyridin-2-y1}-5,5-
dimethyl-pyrazolidin-3-one (Example 5).

20 Example 7
2-[5-(3-Chloro-phenylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one



VWhite corn starch35 Pol yvinyl pyrrolidone8 Na carboxynet hyl starchl10 10
Magnesi um st ear at e2 Tabl et wei ght 250 Experi nental Section: Exanple 1
155, 5- Di N¥ORYR/1A6353- phenyl et hynyl - pyri di n- 2-y1) - pyr azol PETAP3013MET33Gt ep 1:
1- Benzotriazol - 1-y1- 3- et hyl - but - 2-en- 1-one 1H Benzotriazole (2.14 g, 18.0
mmol, 4 equiv.) was dissolved in dichl-&onmethane (25 m) and 20 t hionyl
chloride (330 [il, 4.5 mmol, 1 equiv.) was added at roomtenperature. (450
ng, 4.5 mol) 3-Methyl-but-2-enoic acid | 541-47-9] was added and the

m xture was stirred for 2 hours at roonhsgﬁgé(ature. The suspensi on was
filtered and the filtrate was extracte ncg with 2N NaOH sol uti on and

tw ce with dichloronethane. The org xtracts were conbi ned, dried over
sodi um sul fate and evaporated t yness. The crude product was purified by
flash 25 chromat ography on a sil gel colum eluting with an ethyl
acet at e: cycl ohexane gradient 0:1 WD 2012/ 146552PCT/ EP2012/ 057336 -20- to
50: 50. The deS|red 1- benzotrlazol 1 y1l-3- nethyl but - 2-en-1-one (810 ngy, 90
% yi el d ‘ mle aiByl-pyrazolidppd-one ( MrH) . St ep
2: 2-(5- BronD py5|d|n 2 yl) 5, 5 dlnethyl pyrazolldln 3-one I NN 5Br (400
ng, 2.0 mmol ) 1-Bgn riazol - 1-yl1- 3-net hyl - but - 2-en-1-one (Exanple], step
1), (5- brono- Ndjn-z-yl)-hydrazine (410 ng, 2.2 mmol, 1.1 equiv.) and
Et3N (1.95 ml L 4.0 nmol, 7 equiv.) were dissolved together in THF (2 m)
and stipred?for 90 mnutes at reflux tenperature. The reaction m xture was
cool ed extracted with saturated Na2CO3 solution and two tines 10 with
ethyl acetate. The organic extracts were extracted mnth brine, dried over

sodi um stll fate and evaporated to dryness. The cru du? ﬂ?ﬁ Eurlfled by
f1 ash g}hpmtc@gmgbmny%ol%{a@pql psc%y‘a]éqw soild, MS: m/e =3 6 1/ 28.1 (M+ usin

5 chemistry similar to that described in Example 1, step 3 from 2-(5-bromo-pyridin-2-yl)-5,5-

dimethyl-pyrazolidin-3-one (Example 1, step 2) and 1-ethynyl-3-chloro-benzene.

Step 2: 2-[5-(3-Chloro-phenylethynyl)-pyridin-2-y1]-1,5.5-trimethyl-pyrazolidin-3-one

O

LI

™
=

|
7

cl
10 The title compound was obtained as a white solid, MS: m/e = 340.1/342.1 (M+H"), using

chemistry similar to that described in Example 3 from 2-[5-(3-chloro-phenylethynyl)-pyridin-2-
yl]-5,5-dimethyl-pyrazolidin-3-one (Example 7, step 1).

Example 8
15 2-[5-(4-Fluoro-phenylethynyl)-pyridin-2-yl]-5,5-dimethyl-pyrazolidin-3-one

O

A N

Z
Z

F
The title compound was obtained as a white solid, MS: m/e = 310.1 (M+H"), using chemistry
similar to that described in Example 1, step 3 from 2-(5-bromo-pyridin-2-yl)-5,5-dimethyl-
pyrazolidin-3-one (Example 1, step 2) and 1-ethynyl-4-fluoro-benzene.
20



columm eluting with an ethyl acetate:cycl ohexane gradient 0:100 to 50: 50.
The desired 2-(5- brono-pyridin-2-yl)-5,5-di nethyl-pyrazolidin-3-one (230
ng, 43 %WPaPW 148 obt ai ned as a yel | ow oi |, MS: nle =PCTEP2012/p27336 ( Mi-H) .
15 Step 3: 5,5-D net hyl-2-(5-phenyl et héﬁ -pyridin-2-y1)-pyrazolidin-3-one
Bi s- (tri phenyl phosphi ne) - pal | adi un{I1 }dbchloride (27 ng, 39 p.nol, 0.05
equiv.) was dissolved in 2 m THF. (210 ng, 770 p.nol)

2- (5-Brono-pyridin-2-yl)-5, 5-di net hElxamp[ea&ol i di n-3- one 20 (Exanple], step
2) and phenyl acetyl ene (130 1.24 mol, 1.6 eq wer e, added at room
tenperat ure. TrP-StPinethylrie(G-pbenylethynylgayrimidin-2ay EHMTV(’W‘“ -3-one

tri phenyl phosphine (6 ng, 23.3 p.nol, O. equi v.) and copper(l)iodide (4
ng, 23.3 p.nol, 0.03 equiv.) were addedN e mxture was stirred for 16
hours at 65C. The reaction nixture was [[chol®d and extracted with saturated
NaHCO3 solution and two tines with az M vol ume of dichloromethane. The
crude product 25 was purified by ash chromat ography by directly | oading
t he di chl oronet hane | ayers onto il | ca gel colum eluting with an ethyl

acet ate he rad| ent 0: C si,red 5, 5-

di met hyPEE—525 R A e RS Oy PSR P n- 3- one (102 ny, 45 %
yi el d) was talned as a white SO|Id M. me = 292.1 (MtH). WO

2012/ 146552P 2012/ 057336 -21- Exarrpl e 2

(RS) 5-15 p’rﬂ)pyl 2- (5- phenyl et hynyl - pyri di n-2-y1) - pyrazol i di n-3-one Step
rrp{J #Benzotriazol -1-yl-4-nmethyl -pent-2-en-1-one 5 The title
compburig vt

chont soits R BRLBLRES{ Sy BaEGuOt LERSelbEbfla WS mLE 27 203 4 M) 4540
4- met hyheipBay <dniérad ﬂlaadésdnbéaﬁiﬁ E:Q3iple Y]s-tep82] framd] ﬂéﬂzbtmzoltr iyh3-ahehyl-tb@ St ep

2: (RS)-2-(5-Brono-pyridi 1)-5-isopropyl -pyrazolidin-3-one NN I Br
( )” en—g—one (Examppl)ey 1, step ] ) an% (% bromo- pgrlmllj n- 2p§¥1) lallyc?razine.

10  Step 2: 5.5-Dimethyl-2-(5-phenylethynyl-pyrimidin-2-yl)-pyrazolidin-3-one

The title compound was obtained as a light grey solid, MS: m/e = 293.2 (M+H"), using
chemistry similar to that described in Example 1, step 3 from 2-(5-bromo-pyrimidin-2-yl)-5,5-

dimethyl-pyrazolidin-3-one (Example 9, step 1) and phenylacetylene.

15
Example 10
(RS)-1-(5-Phenylethynyl-pyridin-2-yl)-tetrahydro-pyrrolo[1,2-b]pyrazol-2-one
0
N Ney
| =
3
Step 1: 2-Bromo-5-phenylethynyl-pyridine
N\ Br
| Z
4
20

The title compound was obtained as a white solid, MS: m/e = 258/260 (M+H"), using chemistry

similar to that described in Example 1, step 3 from 2-bromo-5-iodopyridine and phenylacetylene.



The title conpound was obtained as a light yellowoil, Ms: me =
284.0/286.0 (MtH), using chemistry simlar to that described in Exanple 1,
step 2 fr\¥M20B/1AYSS2- benzotri azol - 1-yl-4- net hyl - pent - 2- 8RTIEPZHE/OFBRanpl e 2,
step]) and (5-brono-pyridin-2-yl)-hydrazine. 15 Step 3:

(RS) - 5- 1 sopr opy1- 2- ( 5- phenyl et hynyl - py2¢-di n- 2-y1) - pyrazol i di n- 3- one The
title conpound was obtained as a light yellowoil, M5 me = 306.1 (M-H),
using chemstry simlar to that described in Exanple 1, step 3 from

(RS) - 2ty DRBVA RFFhdh e Byl pyPidi20-vi SO RAIBRYS-p P b RZID -bllhyiasdl-Onse( Exanpl e 2,
step 2) and phenyl acetyl ene. Exanple 3

1, 5, 5- Tri met hy1- 2%65- phenyl et hynyl - pyri di n- 2-y1) - pyrazol i di n-3-one WD
2012/ 146552P 2/ 057336 -22- (35 ng, 120 unol)

5,5-Di net hyl- 2 prenyl et hynyl - pyri di n- 2-y1) - pyrazol i di n- 3-one (Exanple 1,
step 4) wasZdi ssolved in ACN (2 m). K2C33 (33 ng, 240 pnol, 2 equiv.) and
i odonet e (22 ng, 156 unol, 1.3 equiv.) were added and the m xture was
stirred Yor 16 hours 5 at 80C. The reaction m xture was evaporated and
extract | [ ' : ' rs
o e oxtir A RO s bR g e (R 70 IE A SR Bl

dr yrfes soludiee2aniyded (R $etatihydas ppuolof i,24]fyyazob2eme dCAISalsle 9¢91-8m0] (73 mg,

h t hy. The desired .
1.5, 5. O THBIRD 1. Gequy- b RETMEEHRARGE 257 Ma 53 mPSL b equist: SHEEsSHAS, 18 g,
‘éga% %’2%'411@'@5-@\@%] pRLAL TE6 ASndt 04 4iES EndPPd (MR (1Mhey, B.0308m31, OMpleghiv.) 10
1, 5,ng- Trareredded inder(BtroganoTh¢ atiktyreyvagpyiriedifer Phoury apli08€ ol haisradapigdect vEisep

1: 5,5-D. -2-((5-mtolvlethynyl:pyri.din-2-y1)-pyr.azolidin:.3-one 15
The 't 1 RETEO b Jad VA batabh REI AR PR Rs ViR PRE R S s Bl 1)
usi N9 CORMBAddYelStids Willi ah @thghweta@@wé@egdadim@xwmbeoozo. Fheesded (RS)-1-(5-
2- (5-brono- pyridin-2-yl)-5, 5-di net hyl pyrazol i di n-3-one_ (Exa I,e] step 2)
and m tp(ljplyylgté@@)gfgﬁém—}yl)—tetrahydro—pyrrolo{l 2-b]pyrazol-2-one (17 g, 9 % yield) was

obtained as a light brown solid, MS: m/e = 304.1 (M+H").

Example 11
15 (RS)-1-(5-Phenylethynyl-pyrimidin-2-yl)-tetrahydro-pyrrolo[1,2-b]pyrazol-2-one

AN

The title compound was obtained as a white solid, MS: m/e = 259.0/261.0 (M+H"), using
20 chemistry similar to that described in Example 1, step 3 from 2-bromo-5-iodopyrimidine (CAS
905856-70-4) and phenylacetylene.

Step 2: (RS)-1-(5-Phenylethynyl-pyrimidin-2-yl)-tetrahydro-pyrrolo[1.2-b]pyrazol-2-one




20 Step 2:

1,5 5-Trinethyl-2-(5-mtolylethynyl-pyridin-2-yl)-pyrazolidin-3-one WO
2012/ 146589RO/ 183685012/ 057336 -23- The title conpound WRETHWRH2AEW3@s a
white solid, Ms: nfe = 320.2 (M+H), using chem stry simlar to that
described in Exanple 3 from 5, 5-di net hyZ- 2- (5-mtol yl et hynyl - pyri di n-2-y1) -
pyrazolidin-3-one (Exanple 4, step 1). 5 Exanple 5

2-[5-(3-Fl uoro- | et hynyl) - pyridin-2-y1] -5, 5-di met hyl - pyrazol i di n- 3- one
The title conpgﬂﬁ52§ﬁs obtained as a light yellow solid, Ms: ne = 310.2
(MtH), using 03ch stry simlar to that described in Exanple 1, step 3
from2-(5- -pyrldln 2-y1l)-5,5- dinethyl-pyrazolidin-3-one (Exanple],
step 2) d 1-ethynyl- 3-fluoro-benzene. Exanple 6

245- ( 3- or o- phenyl et hynyl) - pyri di n-2-y1]-1,5, 5-tri met hyl - yrazolidin 3-on

e 15 he title ¢ ound wa ob ai ned Ior me.= 324.2

(MiH) . THEiTiG COmBATEL Vo QI 4 owhgiﬁrmz DS TR o i sty

(Zé)fa( 3+ s{edl%%?rtgtl%b@&)én%@émrﬁ&]a}np@é’[(b A2y 2= Bromro- ApRaty ik yly paZaldigd n- 3- one

245 (B{Emrmrloi;bhs@ml)eind;(ﬁfol)eilph}fdrdtmr@lq[1]2 blpBagelt-preetUid LigyPaz-880di n- 3- on
e WD 2012/ 146552PCT/ EP2012/ 057336 - 24-

Example 12
(RS)-1-[5-(3-Fluoro-phenylethynyl)-pyrimidin-2-yl]-tetrahydro-pyrrolo[1,2-b]pyrazol-2-

one

| N\W/Eé

=N
F 3

10  Step 1: (RS)-1-(5-Bromo-pyrimidin-2-vyl)-tetrahydro-pyrrolo[1.2-b]pyrazol-2-one

Q
N N~
Br #

The title compound was obtained as a yellow solid, MS: m/e = 283.0/285.0 (M+H"), using

chemistry similar to that described in Example 10, step 2 from 2-iodo-5-bromopyrimidine and
(RS)-tetrahydro-pyrrolo[1,2-b]pyrazol-2-one (CAS 1159091-93-0).

15
Step 2: (RS)-1-[5-(3-Fluoro-phenylethynyl)-pyrimidin-2-yl]-tetrahydro-pyrrolo[1,2-b]pyrazol-2-

| N\\I/Z\/Né

ZN
&

one

The title compound was obtained as a light yellow solid, MS: m/e = 323.1 (M+H"), using
20 chemistry similar to that described in Example 1, step 3 from (RS)-1-(5-bromo-pyrimidin-2-yl)-
tetrahydro-pyrrolo[ 1,2-b]pyrazol-2-one (Example 12, step 1) and 3-fluorophenylacetylene.



Step 1:

2-1-5-(3-Chl oro-phenyl ethynyl) - pyridi n-2-y11-5, 5-di et hyl - pyrazol i di n- 3-one
Cl The tiwpaiRiH#p¥and was obtai ned as a yell ow soild, MBCTHPa012/087386 1/ 328. 1
(MtH), using 5 chem stry simlar to that described in Exanple 1, step 3
from 2- (5- brono-pyridin-2-y1)-5,5- di nedhyl - pyrazolidin-3-one (Exanple 1,
step 2) and 1-ethynyl-3-chl oro-benzene. Step 2:

2-1-5-(3- Chl or o- phenyl et hyny1) - pyr iEKkanpleM31- 1, 5, 5-tri net hyl - pyrazol i di n- 3-
one Cl 10 The title conpound was ohtained as a white solid I\/?: me =

340. 1/ 34RS)-1([fw4-Fiyorosphenylethwmylkpygimidin:2-yH-teahydyo-pragelol b2 pIpyragdladm) e 3
from 245- (3-chl or o- phenyl et hyny1) - pyrigj.n- 2-

y11-5, 5-di net hyl - pyrazol i di n-3-one (Exanple 7, step 1). Exanple 8

152- [ 5- (4- Fl uor o- phenyl et hyny1) - pyri di n- 2° -5, 5-di met hyl - pyrazol i di n- 3-on
e The title conpound was obtai ned as aNA/P'NiN solid, Ms: me = 310.1 (MtH),
using chemstry simlar to that descri NN anple 1, step 3 from

2- (5-brono-pyridin-2-y1)-5, 5-di ne Ayrazol i di n-3-one (Exanple], step 2)
and 1-ethynyl-4-fl uoro-benzene. 2012/ 146552PCT/ EP2012/ 057336 - 25-

Exanpl e 9 5, 5-Di net hyl- 2- (5- pheryl et hynyl - pyri mi di n- 2-y1) - pyrazol i di n- 3- one
St eps 1:Théti1ecBrPBBndWhEd SBteinbd 2 ¥ Joltcw Solidi, VES: hy/k —BpRazoli+dhNugdnodendste
title conpound was obtained as a light yellow solid, M5 me = 271.2/273.1
( M+H) | sugiiqugO BrandescNbgdhia Bxappple 1, step 3 from (RS)-1-(5-bromo-pyrimidin-2-yl)-tetrahydro-

pyrrolo[1,2-b]pyrazol-2-one (Example 12, step 1) and 4-fluorophenylacetylene.

Example 14
10 1,5,5-Trimethyl-2-(5-phenylethynyl-pyrimidin-2-yl)-pyrazolidin-3-one

The title compound was obtained as a brown solid, MS: m/e = 307.2 (M+H"), using chemistry
similar to that described in Example 3 from 5,5-dimethyl-2-(5-phenylethynyl-pyrimidin-2-yl)-
pyrazolidin-3-one (Example 9, step 2) and iodomethane.
15
Example 15
2-[5-(3-Fluoro-phenylethynyl)-pyrimidin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one

Step 1: 5.5-Dimethyl-3-oxo-pyrazolidine-1-carboxylic acid tert-butyl ester

(0]

070
w T
The title compound was obtained as a white solid, MS: m/e = 215.2 (M+H"), using chemistry
similar to that described in the Literature Tetrahedron 66 (2010) Page 8992-9008 from 5,5-
dimethyl-pyrazolidin-3-one (CAS 24572-33-0).



C) chemstry simlar to that described in Exanple 1, step 2 from

1- benzotriazol - 1-yl- 3-net hyl - but 2-en-1- one (Exanple], step]) and

(5- br ono-WORP W HPI22- y1) - hydrazi ne. 10 Step 2: PCT/EP2012/057336

5, 5- D net hyl- 2- (5- phenyl et hynyl - pyri m di n-2-y1) - pyrazol i di n-3-one The
title conmpound was obtained as a |ight2yrey solid, Ms: me = 293.2 (MtH)
using chemstry simlar to that described in Exanple 1, step 3 from

2- (5-brono-pyrimdin-2-y1)-5,5- dinethyl-pyrazolidin-3-one (Exanple 9, step
/) and phenylacetylene 15 Exa -Ie‘lo )

7e migh A

e Stei%é%gé%$ronn 5- phenylethynyl pyrldlne 20 MD

2012/ 1 / EP2012/ 057336 - 26- Step 2:

(RS)-1-(5- erthynyI-pyridin-2-y1)-tetrahydro-pyrrolor1,2-blpyrazol-2-on
e ore (158 N .58 mmol ) 2- Brono- 5- phenyl et hynyl - pyri di ne (Exanpl e 10,
step /) oIved in5 toluene (2 nm) and

(RS) t@trahyarp&pyrrolo[l 2-b] pyrazol -2-one [CAS 1159091-93-6] (73 ng, 0.58
1.0 equiv.), cesiumcarbonate (280 ng, 0.87 nmmol, 1.5 equiv.),

Xantﬁph%s[tg‘o‘%mg?)grﬁ?wgssoﬁluné&ﬁls) éTgeEquv QiR VR F]ng@ —Osh 1998430 %M@Hd) E’%é dba) 3

(11 equi v re adde nitrogen. The m xture was
stlrredh&nmu@shmMHSOdmtd@ﬁﬁbuﬂhdbmnuﬁeubmGmUb&mndgopuﬁﬂﬁpm@pbwnﬂhm3hﬁ

chronato r di tlLy.| oadi t ol t I | 10
col um 3 @%%@%«%%ﬁm&# 2 Fytroutsaci s Pt Uil B 368 o 000 0.
The desired (RS)-1-(5-

phenylethynyl pyr|d|n 2 y1) tetrahydro pyrrol o[ 1, 2-b] pyrazol - 2-one (17 ng,
9 %yl St ) ephenglet A y;]&iiiidlrrmdivlr&@cmomlrdmekm 1) .

Lidafd- 03
15( )9¥iP§ﬂ#H§ﬁ§Fg¥%§¥f§E%yrlnldln 2-y1)-tetrahydro-pyrrol o[ 1, 2- 1Apyr azol -

2-one Step 1. 2- no- 5- phenyl et hynyl - pyri m di ne Nr Br

No N~

X N
U o
F 4 O)r

The title compound was obtained as a brown solid, MS: m/e = 411.2 (M+H"), using chemistry

similar to that described in Example 1, step 3 from 2-(5-bromo-pyrimidin-2-yl)-5,5-dimethyl-3-
oxo-pyrazolidine-1-carboxylic acid tert-butyl ester (Example 15, step 2) and 3-

15 fluorophenylacetylene.

Step 4: 2-[5-(3-Fluoro-phenylethynyl)-pyrimidin-2-y1]-5.5-dimethyl-pyrazolidin-3-one

(118 mg, 0.29 mmol) 2-[5-(3-Fluoro-phenylethynyl)-pyrimidin-2-yl]-5,5-dimethyl-3-oxo-

20 pyrazolidine-1-carboxylic acid tert-butyl ester (Example 15, step 3) was dissolved in
dichloromethane (2ml) and TFA (0.55 ml, 7.2 mmol, 25 equiv.) was added at room temperature
and stirred for 16 hours. The reaction mixture was extracted with saturated Na,COj3 solution and
a small amount of dichloromethane. The organic extract was loaded directly to a silica gel
column. The crude product was purified by flash chromatography on a silica gel column eluting

25 with an ethyl acetate:heptane gradient 0:100 to 100:0. The desired 2-[5-(3-fluoro-



The title conmpound was obtained as a white solid, M5 nmle = 259.0/261.0
(M+1-1), using 20 chem stry simlar to that described in Exanple 1, step 3
from 2- br¥AROBR/I46H3pyri m di ne (CAS 905856- 70-4) and pheRyI&Peeni08138¢ St ep
2:

(RS) - 1- (5- Phenyl et hynyl - pyri mi di n- 2- y130-t et r ahydr o- pyrrol or 1, 2- bl pyrazol - 2-
one WO 2012/ 146552PCT/ EP2012/ 057336 -27- The title conmpound was obt ai ned
as a bpawnylapyiyd)-pEnidid-2-yi - 38 lithethytpyra)olidis Brge ¢hemigs69 o sl has t o t hat
described in Example 10, step 2 from 2-brono:5-phenyl et hynyl - pyri m di ne

( Exanplobtained ag pdig Hyd%ﬂﬁ“%¥E§ﬁ¥@V?&ﬁ?&@dbﬁﬂﬂﬂolo[l,2-b]pyrazo|-2-one ( CAS
1159091-93-6). 5 Exanple 12

(RS)-1-[5-(3-Fl uoro-phenyl et hynyl) - pyri m di n-2-yl] -tetrahydro-pyrrolo[1,2-1
)] pyr &z 5:2-[5-(BOFISbiepphknylethynyl)-pyrimidin-2-yl]-1.5.5-trimethyl-pyrazolidin-3-one
(RS)-1-(5-Bronmo-pyrimdin-2-yl)-tetrahydro-pyrrolorl, 2-bl pyrazol -2-one The
title conpound ma§/§gtained as a yellow solid, Ms: me = 283.0/285.0
(MF1-1), using %ﬁ@n*stry simlar to that described in Exanple 10, step 2
from 2-i odo- dnopyri m di ne and

dro-pyrrol o[ 1, 2- b] pyrazol - 2-one (CAS 1159091-93-6). 15 Step 2:
( 3- Fl uor o- phenyl et hynyl) - pyri m di n-2-yl | -tetrahydro-pyrrolorl, 2-

bl pyrazol -2- one The title conmpound was obt ai ned, as i.ght .yellow solid,
VB: i ehe tibls gomppich way 9bte.1§P4C1@S azbglméwwlﬁ, Hsimiar 18 4 wirhalSepfbed i n
Exan‘p| . 3 f . i 40l a2 V1 s - imidin-
tetrah$ﬂ%8¥p S?% %fégg%g§%§P%§%$?§;gneS?ég%%%?gﬁ?%?%é?ggﬂf%yg%&pynnn1n
3- f | uoreghéydiacetypereolidind-@@1(ZhiapESIPCT) EPR0NRIGB:BIE. - 28- Exanple 13

10 Example 16
2-[5-(4-Fluoro-phenylethynyl)-pyrimidin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one

AN

F

Step 1: 2-[5-(4-Fluoro-phenylethynyl)-pyrimidin-2-y1]-5.5-dimethyl-3-oxo-pyrazolidine-1-

carboxvlic acid tert-butyl ester

5 F
The title compound was obtained as an orange solid, MS: m/e = 411.2 (M+H"), using chemistry

similar to that described in Example 1, step 3 from 2-(5-bromo-pyrimidin-2-yl)-5,5-dimethyl-3-
oxo-pyrazolidine-1-carboxylic acid tert-butyl ester (Example 15, step 2) and 4-
fluorophenylacetylene.

20

Step 2: 2-[5-(4-Fluoro-phenylethynyl)-pyrimidin-2-vy1]-5.5-dimethyl-pyrazolidin-3-one
o)

N N~

|YN

_N
4



(RS)-1-[5-(4-Fl uoro-phenyl ethynyl)-pyri mdin-2-yl]-tetrahydro-pyrrolo[1,2-b
] pyrazol -2- 5 The title conpound was obtained as a yellow solid, M5 me =
323. 1 ( MAMP201814p52chem stry simlar to that described PRTEPANMBI08733¢ step 3
from (RS)-1-(5-brono-pyrimdin-2-yl)-tetrahydropyrrol o[ 1, 2-b] pyrazol - 2- one
(Exanpl e 12, step 1) and 4-fluorophenyBhcetyl ene. Exanple 14

101, 5, 5-Tri nmet hyl- 2- (5- phenyl et hynyl - pyri m di n-2-y1)-pyrazol i din-3-one The
title gospeyrRImpasndRisdiigdedss aahglft@\anoxs@blimj Ms/ﬁn/er& e1 E2 BA#2), (Mhk)) , usi ng
chem stry simlar to that described in Exanp

5 5- di FBRERTY Uity sp ey fescrisdn Fggamp#ﬁ H-ritep 4yf19m Zdér%ﬂqr%rphe@d%hwékxanm e
9, ste 2

245- (3 %ﬁﬁo@g%pﬁgnyl e&%ﬁﬁﬁf)@é) I m éljd oL Carboxyhg aglqttﬁtnbélttyﬁﬁt%%xg%llel ](16| n- 3-
one O BWeplH- 1 :r( N\ Step 1. 5,5-Di net hyl 3 0xo0- pyrazol i di ne-1-carboxylic
acid tert-butyl ester The title conpound was obtained as a white solid, M5
me = 215.2 (MtH), using chemstry simlar to that described in the

Li t er atgy£3. befsr azolidin-3-one
di met hyT - pyrazorli

2012/ 146552PCT/ EP / 057336 -29- St ep 2:

2- (5- Brono- pyr'mifmz y1l) -5, 5-di met hyl- 3- oxo- pyrazol i di ne-1-car boxylic

acid tertbutyllester 5 The title conpound was obtained as a yell ow solid,

ME: nle = .1/373.0 (MtH), using chemstry simlar to that described in

Exanpl e step 2 from 2-i odo- 5- bronopyri m di ne and

5, 5- di met hy1- 3- oxo- pyrazol i di ne-1-carboxylic acid tert-butyl ester (Exanple

15, st eelitle compSt®Pwas obtained as ahght yellow solid, MS m/e—325 3 (M+H"), using

2-1-5- ( 3- Fl uor o- henlethynl |md|n2 hgm ? r.azolid

|ne 1- chemisgy sERiarite @éﬁ"cﬁc{l ¢ ing ampleeéfr@m ﬂi‘l?lioep ﬁ% Al \Bé(%‘ $fai ned
brf,o / ) simlar to that

descrl e F%Oghgﬁlﬁjv@yra%gdlg pS43ﬁ'e (%x&%lje “1%) step'S) Ml%ﬁ@rﬁhﬁgﬁey

2- (5-brono-pyrimdin-2-yl)-5, 5-di rrethyl 3- oxo-pyrazolidine-I-carboxylic

g’fleg Z?rt butyl ester (Exanple 15, E)t(aelgpl%)nand 3- 15 fluorophenyl acetyl ene.

ﬁ-el- 5- (3- BL[9Q5 S HItRAYH ShEX ¥y npY [y Ridin-2- Y L 155 b8 1-pytazBlamzRohéi n- 3- 0

15 Step 1: 2-(5-Bromo-pyrimidin-2-yl)-5,5-dimethyl-pyrazolidin-3-one

D%
| N\\rN‘N
BrJ/\éN

The title compound was obtained as a yellow solid, MS: m/e = 271.1/273.1 (M+H"), using

chemistry similar to that described in Example 10, step 2 from 2-iodo-5-bromopyrimidine and
5,5-dimethyl-pyrazolidin-3-one (CAS 24572-33-6).

20
Step 2: 2-(5-Bromo-pyrimidin-2-yl)-1.5.5-trimethyl-pyrazolidin-3-one

e}
SO
Br 2N

The title compound was obtained as a light yellow solid, MS: m/e = 285.0/286.9 (M+H"), using

chemistry similar to that described in Example 3 from 2-(5-bromo-pyrimidin-2-yl)-5,5-dimethyl-
25 pyrazolidin-3-one (Example 17, step 1) and iodomethane.



(118 ng, 0.29 nmol)
2-[5-(3-Fl uor o-phenyl et hynyl) - pyri m di n-2-y1] -5, 5-di net hy1- 3- oxo- 20

pyrazol i dveeo12{46d2boxyl i c acid tert-butyl
di ssol ved in dichloromethane (2ml) and TFA (0.55 m, 7.2 muol, 25 equiv.)

was added at roomtenperature and stirf2d for 16 hours. The reaction

m xture was extracted with saturated Na2CO3 sol ution and a snal
The organic extract was |oaded directly to a silica gel
puri fied by flash chro_.tograpg on a silica

di chl or onet hane.

col umm.

gel col>fPn: 26%
The desibed 2- [5-(3-fluoro- WO 2012/ 146552PCT/ EP2012/ 057336 - 30-

100: 0.

The crude

Broduct was
q L ,,.-’A ‘.,. e'a.!i a ,! -

@

phenylethynyl%pr?&ﬁ1d|n 2-y1] -5, 5-di net hyl - pyrazol i di n-3-one (61 ng,

yi el d)

2-1-5- (3

3-one

325.3 (

245- ( 3-

(Exarrp
2-[5-(

2-1-5-
i ne-1-

Step 2:
2-1-5- (4- Fl uor o- phenyl et hyny1) - pyri m di n-

ne

10

15

20

was o

&

est er ( ExanpP€TEB201ZHEF3IB) was

69

anount of

%

érndd as a light yellowsolid, M5 me = 311.2 (MtH). Step 5:
-phenylethynyl) pyrimdin-2-y11-1,5,5-tri net hyl - pyrazol i di n-
The title conpound was obtained as a Ilght brown solid, M5 me
, using chemstry simlar to that described in Exanple 3 from

fl uor o- phenyl et hyny1) - pyri m di n2-y1] -5, 5- di et hyl - pyrazol i di n- 3- one

e]:éle cSh®Buft) WA GhthiafPHES Rane solldlwqmel—e.’)@@ (M+H"), using chemistr

- Fl uor o- ghenyWet hynyl)-pyrimdin-2-y1]-1,5, 5- trlnethyl pyrazo¥|din-3
-oneS Strejparto that described in Example 1, step 3 from 2-(5- bromo pynmldm 2-y1)-1,5,5-trimethyl-

R R R e T S S A
as an orange solid, M5 me = 411.2 (M-H), using chem stry simlar to that

described in Exanple 1, step 3 from
2- (5- brono- pyri ni di n- 2-y1) - 5, 5- di meE¥AMPR-180x0- pyrazol i di ne-1 - carboxylic

aci d ter t -t gl 8L ET (RSRIRNGN AR5 Sl H0Fs S:orfoh ARV RRNSDME AR BhENe:
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C||\/
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Step 1: 2-Bromo-5-phenylethynyl-pyrimidine

N Br

Z
CII\/

N~

The title compound, a yellow solid, MS: m/e = 293.2/295.2 (M+H"), can be obtained using
chemistry similar to that described in Example 1, step 3 from 2-bromo-5-iodopyridine and 2-

chloro-4-ethynyl-pyridine (CAS 945717-09-9).

Step 2: 2-[5-(2-Chloro-pyridin-4-ylethynyl)-pyridin-2-y1]-5,5-dimethyl-pyrazolidin-3-one

The title compound was obtained as a yellow solid, MS: m/e = 327.4/329.4 (M+H"), using
chemistry similar to that described in Example 10, step 2 from 2-bromo-5-phenylethynyl-
pyrimidine (Example 18, step 1) and 5,5-dimethyl-pyrazolidin-3-one (CAS 24572-33-6).

Step 3: 2-[5-(2-Chloro-pyridin-4-ylethynyl)-pyridin-2-vy1]-1,5.5-trimethyl-pyrazolidin-3-one

Zk#%QES,S-dinethyl-pyrazolidin-3-o



WO 2012/ 146552PCT/ EP2012/ 057336 -31- The title conmpound was obtained as a
light yellow soild, Ms: nmfe = 311.2 (MtH), using chem stry simlar to that
descri bedVOROBdMIRe 15, step 4 from 245- (4-f | uor o- phenPCEERYHPDF336

pyri m di n-2-y1] -5, 5-di met hyl- 3- oxo- pyrazol i di ne-| - carboxylic acid
tert-butyl ester (Exanple 16, step 1).-3% Step 3:

2-[5-(4-Fl uoro-phenyl et hynyl)-pyrimdin-2-y11-1,5,5-trinethyl -pyrazolidin-3
-one The titl eO%ound was obtained as a light yellow solid, M5 me =
325.3 (M+H), usiyagngtfem stry simlar to that described in Exanple 3 from
2-[5- (4-f1 uorofphenyill et hyny1) - pyrimi di n10

2-y1] -5, 5-di g&t hyl - pyrazol i di n-3-one (Exanple 16, step 2) and i odonet hane.

2-[5- 2,§- i f | uor o- phenyl et hynyl)-pyrimdin-2-y1]-1,5,5-tri nethyl -pyrazolid
i n! 3- gﬁ@e tillg cemgpuriad was ())/btaine asya zvhlr‘zf):/solid, MS: m/ey: ;41.4/343.3 (M+rPrI§), u)s/ing by

2- (5-Brom-pyrimdin2-y1)-. - di et 1204 din- 3- N rfl( N
Br The C{q?%sg&élénnn%aéé%gla&%ess)“&g?dgli“ﬂiexg% Ee\’%f@é{? ﬁ/)vkis qu?%?, PRAn %@éﬂéy‘i‘%. 1/273.1
(MtH) | pysiline-§h ey -aimsth@ipiirktidino3-ohat Fxdests 1 Hetpi2n afk aiphettihfe. step 2 from
2-1 0odo-5- bronopyri m di ne and 5, 5-di net hyl - pyrazol i di n- 3-one (CAS
24572-33-6). 20 Step 2:

2- (5-Brono-pyrimdin-2-yl1)-1,5,5-t r]%:)fg;ﬁmpgll pyrazol i di n- 3-one Br The title
conpound was obtained as a |ight yello soPi d, M5 me = 285.0/286.9 (MH),
usi ng cheng6q2,5dbifiuloas- phenylathy ndb-gyridaeih-3-91]5¢3dpheth3l-pycarlidin-3-one

2- (5-brono-pyrimdin-2-yl)-5, 5-di met hyl 25, pyrazol i di n- 3-one (Exanple 17,
step 1) and iodonet hane. WO 2012/ 146552P 2012/ 057336 -32- Step 3:
2-1-5-(2,5-Di fl uoro-phenyl et hynyl) - pyr j-Meiwc2-y11-1, 5, 5-tri met hyl - pyrazol i
din-3-one The title conpound was: obtailngd as a white solid, Ms: nfe =
343.3 (MrH), using chenistry Z

F

Step 1: 2-(6-Chloro-pyridazin-3-v1)-5,5-dimethyl-pyrazolidin-3-one

10 Cl
The title compound was obtained as a yellow oil, MS: m/e = 227.1/229.3 (M+H"), using

chemistry similar to that described in Example 1, step 2 from 1-benzotriazol-1-yl-3-methyl-but-

2-en-1-one (Example 1, step 1) and (6-chloro-pyridazin-3-yl)-hydrazine (CAS 17284-97-8).

15 Step 2: 2-[6-(2.5-Difluoro-phenylethynyl)-pyridazin-3-yl]-5,5-dimethyl-pyrazolidin-3-one

The title compound was obtained as a light yellow solid, MS: m/e = 329.2 (M+H"), using

chemistry similar to that described in Example 1, step 3 from 2-(6-chloro-pyridazin-3-yl)-5,5-

dimethyl-pyrazolidin-3-one (Example 19, step 1) and 2,5-difluorophenylacetylene (CAS 956386-
20  38-2).



5 simlar to that described in Exanple 1, step 3 from
2-(5-bronmo-pyrimdin-2-yl1)-1,5 5-trinmethyl- pyrazolidin-3-one (Exanple 17,
step 2) WO 20128468521 uor ophenyl acet yl ene (CAS 956386- 38- 2L T/HERHAHFB36.8

245- (2-Chl oro- pyridi n-4-yl ethynyl) -pyridin-2-y1]-1,5,5-trinethyl -pyrazol i di
n-3-one 10 CI' N N Step 1: 2-Brono-5-phenyl et hynyl -pyrimnidine ,N Br |

The title conpound, a yellow solid, M5 me = 293.2/295.2 (MtH), can be

obt ai ned using chem stry simlar tdEtdmpleddscri bed in Exanple 1, step 3
from 2-bronp-5-iodopyridine and 2- 15 chl oro-4-et hynyl - pyri Fi ne_ ( CAS
945717- 09- 93-[5-g,@-iplﬁl_mro-phenylethynyl)-pyr1d1n-2-yl]-S,S-dlmethyl-pyrazo 1din-3-one
2-1-5-(2-Chloro-pyridin-4-ylethynyl)-pyriain-2-y11-5, 5-di met hyl - pyrazol i di n
- 3-one The title conpound was obt ﬁi%ﬁ@s a yellowsolid, M5 me =
327.4/329.4 (M+H), using 20 chenistry gini[8r to that described in Exanple
10, step 2 from 2-brono-5-phenyl et hy rimdine (Exanple 18, step 1) and
5, 5-di net hyl - pyrazol i di n-3-one ( 24572- 33- 6). WO

2012/ 146552PCT/ EP2012/ 057336 -3

F

The title compound, a brown oil, MS: m/e = 328.1 (M+H"), can be obtained using chemistry
5 similar to that described in Example 1, step 3 from 2-(5-bromo-pyridin-2-yl)-5,5-dimethyl-
pyrazolidin-3-one (Example 1, step 2) and 2,5-difluorophenylacetylene (CAS 956386-38-2).

Example 21
1-Ethyl-5,5-dimethyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one
o
| J
Z
10
The title compound was obtained as a yellow oil, MS: m/e = 320.4 (M+H"), using chemistry
similar to that described in Example 10, step 2 from 2-bromo-5-phenylethynyl-pyridine
(Example 10, step 1) and 1-ethyl-5,5-dimethyl-pyrazolidin-3-one (CAS 26485-97-2).
15 Example 22

1-Ethyl-2-[5-(4-fluoro-phenylethynyl)-pyridin-2-yl]-5,5-dimethyl-pyrazolidin-3-one

Step 1: 1-Ethvyl-2-(5-iodo-pyridin-2-v1)-5.5-dimethyl-pyrazolidin-3-one

0
PORAN
20 (200 mg, 0.90 mmol) 2-Fluoro-5-iodopyridine was dissolved in toluene (1 ml) and 1-ethyl-5,5-

dimethyl-pyrazolidin-3-one [CAS 26485-97-2] (128 mg, 0.90 mmol, 1.0 equiv.) and cesium

carbonate (440 mg, 1.35 mmol, 1.5 equiv.) were added under nitrogen. The mixture was stirred



N The title conmpound was obtained as a white solid, M5: me = 341.4/343.3
(MtH), using chemstry simlar to that described in Exanple 3 from

245- ( 2- cHVOr2812046358i n- 4- yl et hyny1) - PCT/EP2012/057336
pyridi n-2-y1] -5, 5-di net hyl - pyrazol i di n-3-one (Exanple 18, step 2) and
i odonet hane. Exanple 19 -35-

2-[6-(2,5-D fl uoro-phenyl et hynyl) - pyri dazi n-3-y1] -5, 5-di net hyl - pyrazol i di n-
3-one f&tepouks at2H0BE Chikeodroddpriot @ zi R parifidd bH ﬂ5s}d¢h1‘61tnbly)gfaﬂ)hy bzdiredly”l 3-one 0
N NN Cl The title conpound was obtained as a }/el | ow_ oi |

227. 1/ Jonging themalyene yaixhye ene %@Weémhlmaranfis W&Wlﬁl@éﬂ&ﬁhiﬂé&etﬁﬁ?@f&w e 1,
step 2 i byl 1)
nd (o2 s P S AR 1§57 87 M P oy e
2-1- 6 (0Ze B38Mb ) 2OT0vigdEwys eﬂ;tbma@rasawltquaﬂJMSBmyﬂ:ﬁ&é 5-(M+tHat) hyI pyrazolidin
-3-one The title conmpound was obtained as a light yellow solid, M5 nle =
329.2 (MtH), using chemstry simlar to that described in Exarrple 1, step 3
from 2«& £hlefor @Xﬁl(ﬂ%bfb shhHettRm S - FRBE - Py dagah | 0hiaiane3 bk anpl e
19, stép I) and Z,5-difruorophénylacetyl ene (CAS 956386- 20 38-2). WO
2012/ 146552PCT/ E 2/ 057336 -34- Exanple 20

245-(2,5-Di fl ugrg-¥p yl ethynyl) - pyridi n-2-y1]-5, 5-di net hyl - pyrazol i di n-3-0
ne The title owd, a brown oil, M5 me = 328.1 (MtH), can be obtai ned
usi ng cherg y 5 simlar to that described in Exanple 1, step 3 from
2-(5-bro pyridin-2-yl1)-5, 5-di net hyl pyrazolidi n-3-one (Exanple 1, step 2)
and 2, 5-di'fl uorophenyl acetyl ene (CAS 956386-38-2). Exanple 21

1- Bt hy IR ofore Qo ARL MY 25 SRamBERYA Ghity Sila; RYS i fien: Zgvd ivipir 2aQhk ehdiaide-pne 10

similar to that described in Example 1, step 3 from 1-ethyl-2-(5-iodo-pyridin-2-yl)-5,5-dimethyl-

10 pyrazolidin-3-one (Example 22, step 1) and 4-fluorophenylacetylene.

Example 23
(RS)-1-Ethyl-5-isopropyl-2-(5-phenylethynyl-pyridin-2-yl)-pyrazolidin-3-one

15 The title compound was obtained as a light yellow oil, MS: m/e = 334.4 (M+H"), using
chemistry similar to that described in Example 10, step 2 from 2-bromo-5-phenylethynyl-
pyridine (Example 10, step 1) and (RS)-1-ethyl-5-isopropyl-pyrazolidin-3-one (CAS 1185083-
91-3).

20 Example 24
(RS)-5-Methyl-2-(5-phenylethynyl-pyridin-2-yl)-5-trifluoromethyl-pyrazolidin-3-one

Step 1: (RS)-5-Methyl-5-trifluoromethyl-pyrazolidin-3-one
o) F

WF
N\N F




The title conpound was obtained as a yellowoil, Ms: me = 320.4 (MtH),

using chemstry simlar to that described in Exanple 10, step 2 from

2- br ono- SWEREYM4E6TSRY Nyl - pyri di ne (Exanple 10, step 1) aR@T/EP2012/057336

1- et hyl -5, 5-di net hyl - pyrazol i di n- 3-one (CAS 26485-97-2). 15Exanple 22

1- Et hyl - 2-[5- (4-fl uoro- phenyl et hynyl) =8 i di n- 2-y1] -5, 5-di net hyl - pyrazol i di

n-3-one Step 1:

1- Et hyls(}l}xhé Ieﬂﬁnmrhdimﬁﬂlydr))-ﬁm%ldi et hyhoipycidzdlyl diter (EM@4W-OBL7&O (200

nmg, 0.90 nmol) 2-Fl uoro-5-iodopy |newasd|ssolved|nt en (1%and

17ty s S0l MO (3 BRI U P Ex B e ToEtb 0! (& b Mgl oty
AN Ywds 14dd %ﬁ%bﬂ{‘?eﬁl ERRRALA {fAA i ss%e@élbm 16 Howds SBPE. ) were

added und(§ nitrogen. e mxture was stlrre
2012/ 14%55&e6dh ERQtﬁﬂeZW%e?vﬁﬁ@rateﬁ&e dfymess4 The dc&;redt(R$D®{metﬂ'ﬁé tiflcbeorpetbyluct

was urlfledb flagsh chromat ap direct| ing t

mi xtur @YBReBAIE 33?49 @go g q‘d?ﬂtg%ﬁ‘ H%“@\F/i 15 ié]rlnd ;@Q thg émglﬁept ane
gradient 0:100 to 50:50. The desired

1- et hyl-2-(5-i odo- pyr|d|n 2-y1) -5, 5-di net hyl - oyrazolldln 3- one (88 ny, 28
% yi el GepnbasREDD Aletbul-245-phensildthyn whiplyridive? - vhySetriflugaaneth ylsipzolidm-33pag  2:

1- Et hyl - 2- 1-5- (4511 uoro phenyl et hynyl) - pyri di n-2-y11-5, 5-di net hyl - pyrazolid
i n- 3-one The Mgé conpound was obtained as a white solid, M5 me =
338.4 (M+H), iffgvChemi stry similar to that described in Exarrple 1, step 3
from1l-ethyl- 5-io0do-pyridin-2-yl)-5,5-di nethyl 10 pyrazolidi n-3-one

( Exanpl . step 1) and 4-fluorophenyl acetyl ene. Exanple 23

(RS) - 1- y1l-5-i sopropyl-2-(5-phenyl et hynyl - pyri di n-2-y1)-pyrazolidi n-3-one
15 The title conpound was obtained as a light yellowoil, M5 me = 334.4

( M+H) | 'JIhsnrn]g cohxpmmrt wys sbtmnbdaszt@eltdvaoﬂ dﬂ§cmﬁ®ed46ﬁ(mﬁrﬁ>l®lng®hemm@p 2 from

(re) oGRS B Sttt Pyl ol Birime e TaBbuBih e P oy ampl o

24 (Example 1 0 ste 1) and (RS)-5- methyl 5 tnﬂuoromethyl pyrazohdm 3-one (Example 24, step
(RS) - Sdlybt hyl- 2 - phenyl et hynyl = pyridi n-2-y1)-5-trifl uoromethyl -pyrazoli di
n- 3-on

15



Step 1: (RS)-5-Methyl-5-trifluoronethyl-pyrazolidin-3-one W)
2012/ 146552PCT/ EP2012/ 057336 -36- (300 ng, 1.65 mmuol)
4, 4, 4- TriwWPpRORoMU82et hyl - but - 2-enoi c acid ethyl ester (EAHEPZUIOSTI6 7) was
di ssolved in ethanol (3 m) and hydrazi ne nonohydrate 64%in ethanol (0.13
m, 1.73 mmol, 1.05 equiv.) was added-atf- roomtenperature and stirred in a
seal ed tube for 16 hours at 80C. The reaction m xture was evaporated to
dryness. The desired (RS)-5-nmethyl-5-trifluoronmethyl- 5 pyrazolidin-3-one
(280 ng, quant.) was obtained as a white solid, M5 me = 169.2 (MtH). Step
Claims

(RS) 5- Met hyl - 2- ( 5- phenyl et hynyl - pyridi n-2-y1)-5-trifl uoronethyl -pyrazoli di
n- 3- one Thq Aiaohq)ogﬁd{rppwﬁ(ﬁuwas obtained as a yellow oil, Ms: me = 346.4
(MtH), using chemistry 10 simlar to that descrlbed in Exarrple 10, step 2
from 2- br ono- 5- phenyl et hynyl - pyri di ne (I%( 10, step 1) and
(RS)-5-nethyl -5-trifluoronethyl-pyrazoli -one (Exanple 24, step /). 15
WO 2012/ 146552PCT/ EP2012/ 057336 -37- ( ai A compound of formula | 5
wherein Xis Nor CH Gs N or CH w@h%e IY)roRlso t hat maxi mum one of X or
G can be nitrogen;

>

R I

5 wherein

X is N or CH;
G is N or CH;
with the proviso that maximum one of X or G can be nitrogen;
R! is phenyl or pyridyl, which are optionally substituted by halogen, lower alkyl or
10 lower alkoxys;
R* is hydrogen, lower alkyl or may form together with R* a C3-Cg-cycloalkyl;

RYR¥/RYR* are independently from each other hydrogen, lower alkyl or CFs;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

15
2. A compound of formula IA according to claim 1
R’
o%f
R*
4
N\ N« N. R
| R
=
R
1A
wherein
20 R' is phenyl or pyridyl, which are optionally substituted by halogen, lower alkyl or
lower alkoxys;
R? is hydrogen, lower alkyl or may form together with R* a C3-Cg-cycloalkyl;

R*R¥/RYR* are independently from each other hydrogen, lower alkyl or CFs;



Rli s phenyl or pyridyl, which are optionally substituted by hal ogen, | ower

al kyl or 10l ower al koxy; R2is hydrogen, |ower alkyl or may formtogether

with R4 awW00RAM46e| oal kyl ; R3/R3'/ R4/ R4' are i ndependeRCITEPRYIBMHFBaEh ot her

hydr ogen, |ower al kyl or CF3; or a pharmaceutically acceptable acid

addition salt, a racemic mxture, or i-8& correspondi ng enantionmer and/or

optical isoner and/or stereoisoner thereof. 15 2. A conpound of formula I A

accor diofg phémticaititally avdepraBiemcDadditich ahenydcedic mintirdydr,itswoirespoatimg

optionally substituted by hal ogen, |ower al kyl or |ower alkoxy;, R2is

hydr og&Rantiogigs Ang(PKgRtical ISpag & hstesgitonest 6T R4 a C3- G- cycl oal kyl ;

R3/R3' / R4/ R4' are independently from each other hydrogen, |ower alkyl or

CF3; WD 2012/ 146552PCT/ EP2012/ 057336 -38- or a pharmaceutically acceptabl e

aci d addi ti on 3.2\ tompourdadfoinuta XA uc@rdiop té i1y @erafetgpondiang 2ewhercinather

and/ or optical isomer and/or stereoisoner thereof. 3. A
npoufBMBPURGS Al a | A according to any one of claims 1 and 2, wherein the

5 conpg 1-pyridin-2-yl)-pyrazolidin-3-one

5, 5-di rre@ﬁ?llﬂ I (5 % enylethyny p){ Sa? Ir)1yZ y1) - pyrazol i din-3-one

(RS) - 5-(R§b§ﬂsqyy¢p§’2-2((5 meﬂythe'nﬂymidlrpﬁf}ﬂ)ﬂpYTaZ_hlgdll) 3ppeazol i di n- 3-one

1,5, 5- tr heny| et h di_n- 2 razol i di n- 3-one

1,5, 5- tr %%‘yéz @Pﬁﬂy&%’b}(@%ﬁy@ p%?/’ir) Paf"}%OE 1X[gyrazol i di n-3-one 10
2-[5- (i‘lﬁiﬁ%érh henynetdBihdhylRiridi-- h cﬁdﬁTgwﬁet hyl - pyrazol i di n- 3-one
2-[5-(3-1l uoro-gh%ﬁ | et hyl % war’rl di n“y%’)ryﬂr][zlx 5,5-trinethyl-pyrazolidin-3-0
ne 10  2-[5-(3-fluoro- phenylethynyl) pyr1 n 2-yl]-5,5 dlme hyl-pyrazolidin-3-one

ﬁe[ 5- (32 Bh(l3ofﬁuorg %ﬁ&%’ﬁ&hw}ﬂy&%cﬁ%{ r2I )9” 525 M‘Pflletﬂfylspﬁa}oﬁlhfﬁeﬁ B}{é pyrazolidin-3-o
2-[5- (@-[st(anlltporpljﬁByﬁetﬂlpwly@ﬁ@nm 52!1|]41 25 yrihethyBp@hridingB-opyr azol i di n- 3- one
(RS) - 1- henyl et hynyl - XI’I di n- 2- -tetrahyfdro pIyrroI o[ 1, 2- b] pyrazol - 2-on
e 15 ” [5- (91 fludro-phenyléthynyl)-pyridin-2- yl] 3,5-dimethyl-pyrazohdin-3-one

fn[g E, 2RI Q5 PRy AL A 145y Rt BBV drard-Bl o181 DA b1pyrazoR2tdnk et hyl - pyrazol i d
2-[B5 (2- B—(md}ﬂ@rorpyrmhewleenmbmldpyﬁiﬂ] hs 2-tyibjetly | pydizokdinyd-omeyr azol i di n- 3-

one L o 5 STt 0 e VO B S el - 5-on
-5, 5-di ln@chﬁ% s RYhaEpl-» 35 _Bhé’h(}@é‘lﬁ nyl- pP’I‘ldln 2-yl)- pyrazohdm 3-one

(RS)-1-ethyl-5-isoprop eny et hynyl -pyridi n-2-y1)-pyrazolidin-3-one
or 20 l-ethyl-2-[5-(4-fluoro-phenylethynyl)-pyridin- 2 yl] -5,5-dimethyl- pyrazohdm -one

(8 R R g ez

20 (RS)-5-Methyl-2-(5-phenylethynyl-pyridin-2- yl) 5- tr1ﬂu0r0methy1 pyrazohd1n—3—one.

4. A compound of formula IB according to claim 1,

N
R’ 7 B
25 wherein
R! is phenyl or pyridyl, which are optionally substituted by halogen, lower alkyl or
lower alkoxys;
R? is hydrogen, lower alkyl or may form together with R* a C3-Cg-cycloalkyl;

R*R¥/RYR* are independently from each other hydrogen, lower alkyl or CFs;



25 wherein Rlis phenyl or pyridyl, which are optionally substituted by

hal ogen, | ower al kyl or |ower al koxy; R2is hydrogen, |ower alkyl or may

formtogeVRaPI2p46352R4 a C3- C6-cycl oal kyl ; R3/ R3' / R4/ R4' PRTEPRHABHBAdent | vy

from each other hydrogen, |ower alkyl or CF3; WO

2012/ 146552PCT/ EP2012/ 057336 -39- or a3%harnmaceutically acceptabl e acid

addition salt, a racemc mxture, or its correspondi ng enanti oner and/ or

opti calor h phfeiacartitaly aSdeprablei Bah®iditidhedaiod racemichmixfure osrisuwodeqfonfimgnul a TB

according to any one of clainms 1 and 4, wherein the conpounds 5 are

5, 5- di FBiPMep apdoneRiicd] BemghNd/PypisreRIAMEI308/99T. pyr azol i di n- 3- one

(RS) - 1- (5- phenyl et hynyl - pyri m di n-2-y1) -tetrahydro-pyrrol o[ 1, 2- b] pyrazol - 2-

one

(RS) - 15[ B-dodrfolund bbfopinetayiBetchymjik) to pyy one dff ¢laidrsylldndt 4 twhehaja the-qoynpoohdy 1, 2- b

] pyr.azol - 2-one

(Rsf?lﬁFB-(4-fluoro-phenylethynyl)-pyrinidin-2-y1]-tetrahydro-pyrrol0[1,2-b

1 pyr azal 5 &gy 150(5-phenylethynyl-pyrimidin-2-yl)- lidin-3-one

1,5,5-tri rrlet hy1- 2(- (%-egﬁgnglnét%}%r?l }npyryi )n?g?zno-lzznyg - pyrazol i di n- 3- one

2- [ 5- ( 3R)-ligH-phpmdethymtl pyniyigingdsy D rieteihydi- gyifoldl | 2-Blpyrazede9¢ - pyr azol i di n- 3

-one o

2- 5- ( 4RPI-bdr &3 Sery Prsalry Ve i Y 3- v s P TQIpk s bIRY28Y 78281 i di n- 3

- 0Nné ONRS)-1-[5-(4-fluoro-phenylethynyl)-pyrimidin-2-yl]-tetrahydro-pyrrolo[ 1,2-b]pyrazol-2-one

2-[5-(5,5-d[fﬁuoro- engleghgn;?&-p‘rinydin-Z-%i]-l,S,S-trinethyl-pyrazolid

in-B ories.,5—1@@¢thm-%é§-pbmd|etbynyrlrwrfm1 8- ) ReeEPIAY-9 claim1l, 3 R4 R4 IC

wher ei 0 XIS - cCHN W t \A hat, i mum one of X
230 R B D - Bt g M) 3 Ry RO ORI

or G can ni eny are optionally
subst i tutsed-fpyorbphegesthydyoueyriraidiyR-yo)-1,6 Sweimealh ) gyyazolidin-3-one or

2-[5-(2,5-difluoro-phenylethynyl)-pyrimidin-2-yl]-1,5,5-trimethyl-pyrazolidin-3-one.

15 6. A compound of formulas IC according to claim 1,
3
R
4
N,N\ N\l\‘l R
| 2
Z R
R’ 7
IC
wherein
20 X is N or CH;
G is N or CH;

with the proviso that maximum one of X or G can be nitrogen;
R! is phenyl or pyridyl, which are optionally substituted by halogen, lower alkyl or
lower alkoxys;
25 R® is hydrogen, lower alkyl or may form together with R* a C3-Cg-cycloalkyl;
R*R¥/RYR* are independently from each other hydrogen, lower alkyl or CFs;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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



25 R2i s hydrogen, |ower alkyl or may formtogether with R4 a

C3-C6-cycloal kyl; R3/R3'/R4/R4A" are independently from each ot her hydrogen,
| ower al KYP 2012/1@682 or a pharmaceutical ly acceptabl e acP@TEXRARI05PB3Galt, a
racem c mxture, or its corresponding enantioner and/or optical isoner

and/ or stereoi somer thereof. WO 2012/4%6552PCT/ EP2012/ 057336 - 40-

7. A conpound of forrmula IC according to any one of clainms 1 and 6, wherein
the conpound i A compound of formula IC according to any one of claims 1 and 6, wherein the
2-[6-(2,5-difluoro-phenyl et hynyl)-pyridazi n-3-yl]-5, 5-di net hyl - pyrazol i di n-
3- one. CB@POdeHSocess for preparation of a conpound of fornula I as

descri ; r a) reacting a
compoundor T aterAms M s Ihyiaal - APTERkIR bR ARIAN® ) "2
conpound of formula

5 8. A process for preparation of a compound of formula I as described in any one of

claims 1 - 7, comprising the variants

a) reacting a compound of formula

Oyi< 4'
R
G,N\ N~y R*
)|\¢X "
Br 5
with a compound of formula
"
10 6
to a compound of formula
3
O}/§< 4'
R
N N< R*
N
S
~
>
R I-1
wherein the substituents are described in claim 1 or
15
b) reacting a compound of formula
3
O}/§< 4'
R
N N< R*
N
iy
~
>
R I-1

with a compound of formula

20 wherein X’ is Bror,

to form a compound of formula



wherein the substituents are described in claim1l or b)

of formul a with a conpound of formula R2-X

2012/ 146582RO/BFE2Q12/ 057336 -41-

in claiml or c) reacting a conmpound of formula

F, | with a conpound of fornula  -4bR3R3'

3
O R

4

R
4
Gl"N\w/N\'\H R
=X R®
/
R I

wherein the substituents are described in claim 1 or

N X'
9
2
1//
R 10

¢) reacting a compound of formula

5 wherein X is Br, L F, 1
with a compound of formula

3
3

Oﬁ/gi;
R
4
HN\I\I R
12

R

to a compound of formula

10 R I

WO

-2

10 5 wherein X

wherein the substituents are described in claim 1, or if desired, converting the compounds

obtained into pharmaceutically acceptable acid addition salts.

9. A compound according to any one of claim 1 -7, whenever prepared by a process as

15 claimed in claim 8.

10. A compound according to any one of claims 1 —7 for use as therapeutically active

substance.

reacting a conpound

wherei n the substi PGEHP2013/0873d@scr i bed

is Br,



10 R wherein the substituents are described in claim1, or if desired,
converting the conpounds obtained into pharmaceutically acceptable acid
addi t i on WQI20E/146552 9. A conpound according to anPCok&2GR/08738¢ m 1 -7,
whenever prepared by a process as 15 clainmed in claim8. WO

2012/ 146552PCT/ EP2012/ 057336 - 42- -42-11. A pharmaceutical conposition
conprising a conpound in accordance with any one of clains 1 -7 and a
therapeutically active carrier. 512. The use of a conpound according to any
one of claims 1 -7 for the treatnent of schizophrenia or cognitLve

di seases. !l A pharmapguliGal eorBPOSHIQSASRIIE ZACEMRAUAR ¢ A55oR)COYED 8RY eredins

1-7 fOfcla%ﬂ?1@!&&1&%91&&5&%&1@ m@%g&p@pt for the treatnment of schi zophrenia

or cognitive diseases. . A'conpound according to any one of
claims 1 -7 for the treatnent of schizophrenia or cognitive di seases.

15. A nethod for the treatnent of schizophreni.a or cognitjve di seases,
whi ch met hoﬁz'lgh%‘bﬁ‘?ﬁfiasc%lpﬁ ; ?ﬁcgfdzﬁ‘g RFY L é@’ﬁ@/ﬁfﬂﬁ‘ﬁlﬂﬁ tr‘caffqmﬁntc(?sjif‘-:‘rrppund
as def 'SQ‘@?%%QE‘QQXYQ@“%‘%%@@ 1-7. 16. The invention as herein

bef ore

13. The use of a compound as claimed in any one of claims 1-7 for the manufacture of a

medicament for the treatment of schizophrenia or cognitive diseases.

10

14. A compound according to any one of claims 1 —7 for the treatment of schizophrenia

or cognitive diseases.

15. A method for the treatment of schizophrenia or cognitive diseases, which method

15 comprises administering an effective amount of a compound as defined in any one of claims

1-7.

16. The invention as herein before described.



