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optionally substituted by hal ogen; R2is hydrogen, |ower alkyl, hydroxy,

| ower al koxy or C(0)0-benzyl; R3,R3', R4, R4', R6, R6' are independently
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or 1; with the proviso that n and mare not simultaneously 0; 15 or to a
pharmaceutically acceptable acid addition salt, to a racem c mxture, or to
its correspondi ng enantioner and/or optical isonmer and/or stereoisoner

t her eof . It has now surprisingly. been found that the conpounds of
gener alTheprepgntanycnijos refatss 9 @tgmﬂl dedvdreohwanriators (PAM of the

met abotropi ¢ gl utamate receptor subtype 5 (m3d uR5). In the central nervous
system (CNS) the transm ssion of stinuli eé{place by the 20 interaction
of a neurotransmtter, which is sent outgsby (b, negfon, with a neuroreceptor.
AQutamate is the major excitatory neurogr sn%gfef41n the brain and plays a
unique role in a variety of central nefvoys sy Pe#I(CNS) functions. The
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The first main group, nanely the i Potr i op/Bi 02. 2012
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wherein
X is N or C-R, wherein R is hydrogen or halogen;
5 G is N or CH;
with the proviso that maximum one of G or X can be nitrogen;
R is phenyl or pyridinyl, which are optionally substituted by halogen;
R’ is hydrogen, lower alkyl, hydroxy, lower alkoxy or C(O)O-benzyl;

R’ R*, R*, R*, R® R® are independently from each other hydrogen or lower alkyl;
10 or R® and R* may form together with the carbon atom to which they are attached a

Cse-cycloalkyl ring, if mis 0 and nis 1 or 2;

R’ is hydrogen or lower alkyl;
n is0, 1or2;
m is 0 or 1; with the proviso that n and m are not simultancously 0;

15 orto a pharmaceutically acceptable acid addition salt, to a racemic mixture, or to its
corresponding enantiomer and/or optical isomer and/or stereoisomer thereof.
It has now surprisingly been found that the compounds of general formula I are positive
allosteric modulators (PAM) of the metabotropic glutamate receptor subtype 5 (mGIluR5).
In the central nervous system (CNS) the transmission of stimuli takes place by the
20 interaction of a neurotransmitter, which is sent out by a neuron, with a neuroreceptor.
Glutamate is the major excitatory neurotransmitter in the brain and plays a unique role in
a variety of central nervous system (CNS) functions. The glutamate-dependent stimulus

receptors are divided into two main groups. The first main group, namely the ionotropic
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WO 2012/ 146551PCT/ EP2012/ 057335 -2- receptors, forns |igand-controlled ion
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descri bed, for exarrpl ein /151184, W2006/ 048771, W2006/ 129199 and
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25  (Expert Opin. Ther. Patents (2002), 12, (12)).

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

30 allosteric modulators have been described, for example in WO2008/151184, WO2006/048771,
WO2006/129199 and WO2005/044797 and in Molecular Pharmacology, 40, 333 — 336, 1991;
The Journal of Pharmacology and Experimental Therapeutics, Vol 313, No. 1, 199-206, 2005,



5 attractive nmechani smfor enhanci ng appropriate physi ol ogi cal receptor
activation. There is a scarcity of selective positive allosteric nodul ators
for the mMEDuRR/mMesept or. Conventional md uR5 receptor npdUllERR@ROST3PPI cal |y
| ack satisfactory aqueous solubility and exhibit poor oral bioavailability.
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gr oup ereln I's Tower a def'i ne e term
denoteibﬁﬂmmﬁHuRﬁhhmpmﬂ bronmo or |odo The term "pharmaceutically
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enbraces saleSmaxf owqf%g Riftions fof oPaHP @Fggfe RAEIYeZ Oﬁ?&@eﬁﬁaﬁ%ﬂaci d,

nitricsaghqﬂnégaggi&ﬂ&h%ng0|d, phosphoric acid, citric acid, formc acid,
fumaric acid, naleic acid, acetic acid, succinic acid, tartaric acid,

met hane-sul fonic acid, p-toluenesulfonic acid and the |ike. One enbodi nent
of the invdhe ipme@trievamin‘pasﬂmwoocformwundﬂ @f fpmulv@and to their pharmaceutically
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Roi s hydy ‘88&&181{ aﬂ&%haﬁh&gﬁt’lcal compositions containing the compounds of formula I..
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The following definitions of the general terms used in the present description apply
irrespective of whether the terms in question appear alone or in combination.
As used herein, the term "lower alkyl" denotes a saturated, i.e. aliphatic hydrocarbon group
including a straight or branched carbon chain with 1 — 4 carbon atoms. Examples for “alkyl” are
25 methyl, ethyl, n-propyl, and isopropyl.
The term “alkoxy” denotes a group -O-R’ wherein R’ is lower alkyl as defined above.
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,

30 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.

One embodiment of the invention are compounds of formula TA



or a pharmaceutically acceptable acid addition salt, a racemc m xture, or
its corresponding 10 enantioner and/or optical isonmer and/or stereoi soner

t her eof . WO 2012/Hs3npl es fromthis group of conpounds ar ®CT/EP2012/057335
(RS)-1,5,5-trimethyl-3-(5-(phenyl ethynyl ) pyridin-2-yl)pyrrolidin-2-one
(RS)-1,5,5-trinmethyl-3-(5-(pyridin-3-ytet hynyl)pyridin-2-yl)pyrrolidin-2-on
e 15

(RS) - 3- (543-chl or ophenypet hynyl ) pyri di n- 2y1) - ﬁéS 5-trinmethyl pyrrolidin-2-o0
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(RS) - 3- (543- fIuorophenypethynyl)pyrldlﬁ- -
ne

(RS) - 3- hydroxy-1, 5, 5-trimethyl- 3-(
2-one
(RS)-3-nethoxy-1,5,5-trinethy%;;-
2-one

(RS)-1, 3,5, 5-tetramet hy1- 3R(
20

(3RS, 3adRr&aSR) - 1- net hyl- 3- ( 5- phenyl et hynyl - pyri di n- 2-y1) - hexahydr o- cycl ope
nta[b]&grrol 2- one (3R, 3aS, 6aS) or
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1,5, 5-trinmethylpyrrolidin-2-0
N—ps
yn§})pyridin-2-y|)pyrro|idin-
enylé?hynyl)pyridin-2-y|)pyrro|idin-
=
-(phenylethynyl)pyrid&RfZ-yI)pyrroIidin-2-one

i di n- 203

(S) 3453]({8-36$'IR@aSR)Jyl[EQ4ﬂméro}lb1&ﬁlméﬂ}yia}r})ﬁwmddi-ﬂyﬂ Midettlyl- heattydioret hyl - pyrr ol
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R2i s hydrogen, |ower al kyl, hydroxy, |ower al koxy or C(0)0-benzyl; R4, R4,
, R6' are independently fromeach other hydrogen or |ower alkyl; 25or R6

and R4 mawyofReorzm4bsget her with the carbon atomto whi ch Po@EPas1IR/0&38Rched a

C4_6-cycl oal kyl ring,; R5is hydrogen or |ower alkyl; WO

2012/ 146551PCT/ EP2012/ 057335 -6- or a fharmaceutically acceptable acid

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

opt i caI(3Rs@SBaS)adidBSBaRmeRmi[sqﬂﬁ‘ruotdﬁph@gtethﬁwrmirﬂmtwm dnleitisy |-G eahy ded-

conmpounds are 5 RS}( benzyl

1, 5, 5- ¥ IRRENIDINIITE% =3¢ 5- ( phenyl et hyny! ) pyri ni di n- 2-yl ) pyrrol i di ne- 3-

carbox

(RS) - 1>(g§g a%%sor 3R, 3aS 6a82 343 rggllﬂélgﬁoyﬁlgleir?’%)e;t/l}xn%l) Opyrldln yl]ply rn}e(t)h[yl élexahgd{)one

(RS) - BCQHAﬂnﬁMhhmuphénymethynyl)pyrlnldln -yl)-1,5, 5- trlnethylpyrrolldin-Z

-one s :

(RS- 3 op et \hy i YY) 3 L | pyrrolidin-2
2 3. FBAASRY RS pmetiy bRy gy mthiraridinZyyeciahydep-indplhzopg

-one or34R 6SR 7SR£ 1 rnethyl 3- (5 henylethynyl pyr1d1n—2 yl)-octahydro- 1ndol 2-one

(3RS, 3aSR, 6aSR) et Aynyl - pyri m di n- 2-y1) - hexahydr o- cycl o

pent a[ l@lb;ﬁsﬂ(ﬂ)zi -oedyl- Gﬁéphmﬁmmﬂlnthel)tq@wmdnomd@kkon@ﬂpk(ﬁScﬁsR HR)-1-

f | whi ch t |
Lobatt M b rP bR b s RBBIOLERBY oo ey Fover o on
or ( 0X@R96BRWSR)34[5 B4ﬂud?5 Xhﬁ@letﬁ&@l) -peqandant Lyiethyiosst &aah -gidbee-oay dr ogen

or lower alk formtogether with the carbon atomto

whi th t(ﬁ.%@t 6§§e7S&)t%E%@dﬂ@rem@anxéetéy@rlbmwn-2rylﬂr@ ;meBylsoqighydiedobi-onewer
al kyl ; 6% 7% % ef'fﬁor&%hxl—: 1&&%?& cﬁn-%;;hﬂ-}-%&h i o%'E'a Hotinddl-2-36EM C

m xt ur respo t ca I'somrer and/ or
ster eon(SS) 6Rr7R:)kBe[Se@f ﬂu&B@haamyjétesnﬂ} pmdthZSylg}l‘l cmahplﬁocmhyawnﬂsl Afode

RS) - 3- (643-f1 uor ophenypet hyny| ri dazi n- 1,5,5-trinethyl rrolidin-2
E on)e (gR 6S,7S)-3-[5-(4- ﬂu0)1/’0p phel%/yleychgln%%) pyridin-2- yl] ¥ rnethyl octahydro-indo Iy2 g%e

(RS) - 31§ OB O LPIRIBEBTHEHLYR- i 12- 511 Shochy PocRattyat TRBLL RYE T O 1 di n- 2

( RS)5 3{R6)-81beMchivtdrppmdinplyylicthany p3rigib) 2-31]19, 5 5 ttrimaetyhyypylidioRiatien- 2- one.
(S) or (R)-3-[5-(2-chloro-pyridin-4-ylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrrolidin-2-one or
(R) or (S)-3-[5-(2-chloro-pyridin-4-ylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrrolidin-2-one.

One embodiment of the invention are compounds of formula IB

R' 7
IB
20  wherein
X is N or C-R, wherein R is halogen;
R is phenyl or pyridinyl, which are optionally substituted by halogen;
R’ is hydrogen, lower alkyl, hydroxy, lower alkoxy or C(O)O-benzyl;

R*, R*, R%, R are independently from each other hydrogen or lower alkyl;
25 or R® and R* may form together with the carbon atom to which they are attached a
Cass-cycloalkyl ring,;
R’ is hydrogen or lower alkyl;



WD 2012/ 146551PCT/ EP2012/ 057335 -7- One enbodi rent of the invention are
conpounds of fornmula ID ID wherein Riis phenyl or pyridinyl, which are
opt i onal IwWo=ot»t4b3sut ed by hal ogen; 5 R2i s hydrogen, | oweCT&lPR§1R/05139%r OXYy,

| ower al koxy or C(0)0-benzyl; R3,R3', R4, R4', R6, R6' are independently
from each ot her hydrogen or |ower al kyt6- R5is hydrogen or |ower alkyl; nis
1 or 2 or a pharmaceutically acceptable acid addition salt, a racemc
m Xt ur &r a@hariniagetvatle S&deliblbghcicﬂacﬁil’t&tfﬂ datt(T® Facamil/ mixt@p] drasl coregyeadingnd/ or

st ereoi somer thereof. nples fromthis group of conpounds are
(RS) - 1,cBAT10mST ABY/RY Qptizal ‘§9’€lﬁhwfe§ﬁﬁ%§ﬂ%ﬁ $t89th- 2- y1 ) pi peri di n- 2- one

(RS) - 3-(543-fl uor ophenypet hynyl ) pyridi n-2-y1)-1, 6, 6-trinethyl pi peridin-2-on
e 15

(RS) 3 (544- fIEmrmﬂbeﬂymethp)qfwohqbbun@-ayd) 1,6,6-tri rret hyl pi peri di n- 2- on

e TR YL B S DYk s S8R A28t - one

(RS) - 3%§rb()§ fafeuor o- phenyl et hyny1) - pyri di n-2-y1] - 1- met hyl - azepan- 2- one (S or
R) - 1- met hyl 3- (5-phenyl et hynyl - pyri di n-2-y1) - azepan-2-one or 20 (R or S)-
1- met hyRSB 1,5 Strimdibylyd-61- (nhnwlet[bynylhpymumdy@-yézzapd@mlm One enbodi nent of

oyt 1 i {0 Ch Pt SRR DERa iy by et Byms S o Shy ar Ogen:

| ower gRRYSB., (51(yzﬂﬂﬁa@ysphén9»@ﬂhyﬁ§zlﬁg>é¥xﬁg{n- 0) 105 ben#wh; Iylp"ynBﬁdBBzonBér R4', RS,

R6' are independently from eac hydrogen or [ower alkyl; R5is
hy dkbgésR82a M@$R)aﬂﬂmthyl&(%pmlewmyr@mdmﬂa/é)cléwbmre caelonerdl@inyiriohr

salt, a_racemc mxture, or its corresponding enantiomer and/or optical
i somer “and/ or stereoisoner thereof.

One embodiment of the invention are compounds of formula IC

15  wherein

R is phenyl or pyridinyl, which are optionally substituted by halogen;

R’ is hydrogen, lower alkyl, hydroxy, lower alkoxy or C(O)O-benzyl;

R*, R*, R%, R are independently from each other hydrogen or lower alkyl;

or R® and R* may form together with the carbon atom to which they are attached a

20 Casg-cycloalkyl ring;

R’ is hydrogen or lower alkyl;

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

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

25 Examples from this group of compounds are
(RS)-3-(6-((3-fluorophenyl)ethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one
(RS)-3-(6-((4-fluorophenyl)ethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one or
(RS)-3-(6-(phenylethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one.



10Exanpl es fromthis group of compounds are

(RS)-1,6,6-trinmethyl-3-(5-(phenyl et hynyl ) pyrimdin-2-yl)pi peridin-2-one

(RS) - 3- ( M0-212m@sssphenypet hynyl ) pyri m di n-2-y1) -1, 6, 6-t PCREPROR(5T38% | di n- 2-

one or

(RS) - 3- (543-f | uor ophenypet hynyl ) pyri m €i-n-2-y1) -1, 6, 6-t ri met hyl pi peri di n- 2-

one. 15A further enbodi nent of the invention are conpounds of fornula

wher ei n Xi O cdibodirint Wi efedihvenBoh ardaoaipegeds offethiylh Ior hal ogen; G and Aare

i ndependently N or CH 20with the prow so that maxi numone of G A or X can

be nitrogen; Qs 0, NNR9 or -CR6R6' 6 WA o 1&6551PCT/ EP2012/ 057335 -9-

Riis phenyl or heteroaryl, which areRo i 0N Iy/substltut ed by hal ogen,

| ower al kyl or | ower al koxy, R2i s hydrags al kyl, hydroxy, | ower

al koxy, C(0)0-benzyl, C(0)O0-Iower al CO‘RIR?RB 5 R3,R3', R4, R4, RG,
i yen~dJsower al kyl, aI koxy,

hydr oxy or CH2-|ower al koxy; or R°NRYy formtoget her with the carbon

atomto which they are attached a B4 cyclmal kyl ring; R5is hydrogen,

| ower al kyl, or may formtogexer wih R4 a C3-C6-cycl oal kyl; 10 R7, R8are

i ndependent |y hydrogen, |ghef”alkyl, or R7 can formwith R8 a C3-C6-

cycl oal kyl ring; R9is hydrogen or lower alkyl; nis &0 1 or 2; mis 0 or 1;

15 or g, Rhaymaceutically acceptable acid addition salt, a racemc mxture,

or its correspondl ng enanti omer and/or optical isonmer and/or stereoisoner

t her eofR’ Thepmahgp@r@tndmyl ol hiclo areaipnidsal bf substitneddylhatfgei;he present

i nventign may be caryied out H‘I@%ﬁyaemi al or conver&)e)nt syn hetic routes.

synthedes of thel% B VB 2 Kpait ot alkaxy or C(O)O-b St

R*,RY, R, R, R R are independently from each other hydrogen or lower alkyl;

R’ is hydrogen or lower alkyl;
n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

Examples from this group of compounds are
(RS)-1,6,6-trimethyl-3-(5-(phenylethynyl)pyridin-2-yl)piperidin-2-one
(RS)-3-(5-((3-fluorophenyl)ethynyl)pyridin-2-yl)-1,6,6-trimethylpiperidin-2-one

15 (RS)-3-(5-((4-fluorophenyl)ethynyl)pyridin-2-yl)-1,6,6-trimethylpiperidin-2-one
(RS)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one
(RS)-3-[5-(4-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-azepan-2-one
(RS)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-azepan-2-one
(S or R)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one or

20 (R or S)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one.

One embodiment of the invention are compounds of formula IE



20 shown in the followi ng schenme 1. The skills required for carrying out
the reaction and purification of the resulting products are known to those
skill ed iwoOtbe/@r351 The substituents and indi ces used i RCTHP2610105384 ng
description of the processes have the significance given herein before. The
conpounds of formula | can be manufacttfred by the nethods gi ven bel ow, by
the 25 nmethods given in the exanples or by anal ogous nethods. Appropriate
reaction conditions for the individual reagtion steps are known to a person
skilled in the art. The reaction sequeng® i tglimted to the one

di spl ayed in the schenes, however, depgnad\ the starting materials and
their respective reactivity the sequeRcg ¢f reactBon steps can be freely
altered. Starting materials are eith&_c reNal Ly avail abl e or can be
prepared by nethods anal ogous to tlife mEfhad3( gi v&1 30 bel ow, by nethods
described in references cited in tlje dgscripiion or in the exanples, or by
met hods known in the art. WO / 1P EP2012/ 057335 - 10- The
present conpounds of formula Zand their pharmaceutically acceptable salts
may be prepared by met hodsiR known in the art, for eranpl e by the process
vari ants described bel ow, which process conprises a) reacting a conpound of
formul &RAIN/ R RGO "MR4 , RE" ,NN ®R\ 5 IR 1IX0 3 wherein X is

hal ogerwi th a compouael,af, LarTul AR &R fATRAILAR, hfm @ 10 R
R’ is hydrogen, lower alkyl, hydroxy, lower alkoxy or C(O)O-benzyl;

5 RRY,RYRY,R% R® are independently from each other hydrogen or lower alkyl;
R’ is hydrogen or lower alkyl;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

10 Examples from this group of compounds are
(RS)-1,6,6-trimethyl-3-(5-(phenylethynyl)pyrimidin-2-yl)piperidin-2-one
(RS)-3-(5-((4-fluorophenyl)ethynyl)pyrimidin-2-yl)-1,6,6-trimethylpiperidin-2-one or
(RS)-3-(5-((3-fluorophenyl)ethynyl)pyrimidin-2-yl)-1,6,6-trimethylpiperidin-2-one.

15 A further embodiment of the invention are compounds of formula
3
R R ,
Q@ DR
N N
G~ ij//$\n/ \_5
| ) R I R
-~
z A
R'
I-1
wherein
X is N or C-R, wherein R is hydrogen, methyl or halogen;

Gand A are independently N or CH;
20 with the proviso that maximum one of G, A or X can be nitrogen;

Q is O, N-R’ or -CR°R® -;



|  wherein Xl is halogen with a compound of fornmula WO

2012/ 146551PCT/ EP2012/ 057335 - 11- 3 R\ /R 0O mR4 \ , pn-R4" R2N
R5 02 t o worm2a4esmpound of fornula R wherei n t he ®#ETIEPRAROSNB3Rre as
descri bed above, or, if desired, converting the conpounds obtained 5 into
phar maceutical |y acceptable acid additi%n salts. The preparation of
conpounds of formula | is further described in nore detail in schemes 1 to
4 and iRl exanpl egs gheny#ér. hebabage which MO0 134 465HHRET b RAOIR, 0oV 3yl 12-
the presence of a strong base such as sodi um hydri de, sodium

hexanet hyl di si | yloéﬁﬁ"bf‘é MVDS), lithiumdiisopropylande (LDA), or in an

inert solvent lik n %,IW M, A 1k8% har ﬂ%}ho ' -

correspondi ng al cgﬂ%ﬁbﬁ’wven 't g?hopﬁgacgr}??s{?g%galen 3&(%?[ eo&f)egryl

| act am deri vat i vedkyBor SONRJREhi ra coupling of the lactans 3 with an

appropr.jsatsel +SUbsti tuted aryl acetyl ene | el d the desjred ethynyl

oo Bk o Re s iratTatpEE Rethas ofhel hibegs, fouer AhGE G
hydroxy or CH;-lower alkoxy;

or R* and R* may form together with the carbon atom to which they are attached a

Cye-cycloalkyl ring;

R’ is hydrogen, lower alkyl, or may form together with R* a C3-Cs-cycloalkyl;
10 R",R® are independently hydrogen, lower alkyl, or R” can form with R® a C3-Cs-
cycloalkyl ring;
R’ is hydrogen or lower alkyl;
n is0, 1or2;
m isOorl;

15 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
sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
20  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
indices used in the following description of the processes have the significance given herein
before.
The compounds of formula I can be manufactured by the methods given below, by the
25 methods given in the examples or by analogous methods. Appropriate reaction conditions for the
individual reaction steps are known to a person skilled in the art. The reaction sequence is not
limited to the one displayed in the schemes, however, depending on the starting materials and
their respective reactivity the sequence of reaction steps can be freely altered. Starting materials
are either commercially available or can be prepared by methods analogous to the methods given
30 Dbelow, by methods described in references cited in the description or in the examples, or by

methods known in the art.



Rl (R2 is H An acetylenic compound of fornula | can be obtained for

exanpl e when 10 R2 = COO benzyl or COO | ower al kyl by hydrolysis of the
ester growpe/rgsior exanpl e, aqueous sodi um of pot assiPURERPAROXI3AE i n a
sol vent such as net hanol or ethanol followed by decarboxyl ation of the acid
formed to yield a conpound of general -1@rnula | where R2 is hydrogen

(scheme 2). WD 2012/ 146551PCT/ EP2012/ 057335 - 13- Schene 3 Ro=
C( 0) 0- benzyIThorpr&eR) @mipoveds @ fissthR2 + aROB maazac&tmy aBRedptabl Dy ARBayRe\
/Bis-(tpp)-Pd(11)Cl2( nR4 Om RAEt3N, TPP, --R4 .. 4 THF or

DVF, 2P1ghrediy mathod kagavixitpthe prtpfor jgample bywﬂ%pnoaw é@‘“%%é@ﬂﬂ?%i Re®Val so be
usedt dﬂmfbl{o%sgc g)égnd of formula 3 where R2 is an ester to forma
compoun orrm 3 where R2 is hydrogen. Sonogashira coupling of the 5

| act anm) Banfingda ecprpp@plldloeftfmmyﬂasubstl tuted arylacetylenes 4 yield the desired
et hynyl conpounds of general fornula I V\/nere RZ. is hydrogen (scheme 3). 10

5
wherein X' is halogen
with a compound of formula
i
4
to a compound of formula
10
wherein the definitions are as described above or
b) reacting a compound of formula
1
X
G/NY
g7 | 2%
R’ ~
15 5

wherein X' is halogen

with a compound of formula



WD 2012/ 146551PCT/ EP2012/ 057335 -14- Schene 4 ;IVIX G X XL

Bi s-(tpp)-Pd(1BC12 Et3N, TPP, CUT THF or DMF, 2-16h, 70 3? D 3R3' ... \ [/
On R4 R6'woOw0id4t4658iri ----R RRNN\/ . 5 5R 2 0 PCT/EP2012/057335
-11-
3
] R3\ R
R 0n R
6 \ ,\ 4
R pn R
2 N
R \Rs
O 2

to form a compound of formula

wherein the definitions are as described above, or, if desired, converting the compounds obtained
5 into pharmaceutically acceptable acid addition salts.

The preparation of compounds of formula I is further described in more detail in schemes 1 to 4

and in examples 1 — 46.

Scheme 1
y
31 R
&  RN_
' R ()4\ R
G/NYX R6 PH_R“' Base
A ox 7 N
X7 NF 1 R’ R’
5 2 3
X=Br, I
X'=F, Cl
Bis-(tpp)-Pd(IDCl, N N
P
Et,N, TPP, CUI G N R
THF or DMF, 2-16h, 70° /|\¢x 0
A
RI—= R I

10 4
An acetylenic compound of formula I can be obtained for example by reaction of a para-

dihalo disubstituted heterocyclic derivative 1 with an appropriately substituted cyclic amide 2 in



X=Br, I, F, d X =DBr, | RL fornmula | can also be nodified in certain
cases, for exanple by first running the 5 Sonogashira coupling to form an
appropri awvelz12ubssti t uted aryl - or heteroaryl -ethynyl decirEReinesB3$ ol | owed
by reaction with a lactamof fornmula 2 using procedures simlar to those
described in schenes 1 to 3 (schene 4)12Biol ogi cal Assay and Dat a:

Intracel lul ar Ca2+ nobilization assay 10 A nonocl onal HEK-293 cell |ine

st abl y the piesdne€ b L4l strdrighbage QldNAs 8odiosh Hydritlorsotifnen hexamathyfdisibdarm@eept or was
generated; for the work with nGlu5 Positive Allosteric Mdulators (PAMs), a

: K h n :
cel | | i(NaFMIPY). fithipn dissqnronyanise d5Bidron ia g irsriasodvanglike ©isne+ MEy PM¥eept or
acti vi TGS £5h i ff ti.ati f I St s PAM
acti vi % Ce’lofgdvver%ﬂ(co%ﬂeglrlIggmirégbg’gg%l%gﬁﬁg&tdg%é%vgﬂt(}grfo p{r}%tc%%:ﬂg SOY1 {Izlg?shney,
2000) ihatcBndridectamsieNbaivics 8 ASdmgheidvieduplngwfithe higmsd witlhse aguppliacgnt ed
with 1 mMglutam ne, 10% (vql/vol eat -i nactivated bovine calf serum
Peniti IHPFEFS A é@&%@?ﬁ}%ﬁ%ﬁ&ﬁg}&mpg}&@s PPy BT GSPEMA Yl |
cell culture reagents and antibiotics fromlInvitrogen, Basel, Switzerland).
20 About 24 hrs before an experinment, 5x104 cells/well were seeded in
pol y-D-1ysi ne coated, black/cl ear-bdichomed 96-wel | plates. The cells were
| oaded with 2.5 I LIMFluo-4AM i n | oadi ng buffer (1xHBSS, 20 nM HEPES)_for 1

hr at 37C and washed five tinps with |oading buffer. The cells wafe
transferred into a FuncgtirqnaR Drug Screening stem 7000 é@'—lar% tsu, ris,

France), and 11 hal f I®garjjhnie serial dilutipns of test g todFat B7C
were added and the 25 ee\f's Wete i ncud@@H fqr| 10-30 nmin. ®ith onPATRle

recordi ng of fluorescenceg. F nI(ﬁ/ving this pre-| WO _N
2012/ 146551PCT/ EP 051335N, 15- inc@b‘aﬁtgﬁ st ep, theGag
was added to the cglls|ag?# coRcentration corr wa (typicplly
around 80 uM w tb~onzKi neCrecording of fl uorelscen i ™order to account
for day-to-da riations in the responsi venesk,t /cel | s, the EC20 of

gl utamat e wWas det erm ned i nmedi atel y ahead of keach experinent by recording
of a full dose-response curve of glutamate. 5 Responses were neasured as
peak inéFpezd%@(q)Q'bfePf%Pre%@é(%‘éVel‘rPW%% basal (i.B?is{00W} escence wit hout
addition of L-glutamate), normalized to the maximal stimulatory effect
obtained with saturating concentrations of L-glutamate. G aphs were plotted
with the % nmaxi mal stinulatory using XLfit, a curve fitting programthat
iteratively plots the data using h@vghinurg Mar quardt 10 al gorithm The
single site conpetition anal ysR§ e patigmn used was y = A +

((B-A)/(1+((x/ D)), where y i#8 e Vnaxi mal stinmulatory effect, Ais the
mnimmy, Bisdde maxinumy, Cis t 0, x is the log 10 of the
concentrati on ef—tme conpet|i C nd Dis the slope of the curve

(the H Il Coefficient). Fr t hgese ¢urvBs the EC50 (concentration at which
hal f maxi mal stinmulation kieved), the Hill coefficient as well as the
maxi mal response in % gZthe 15 maxi mal stinulatory effect obtained with

saturating concentrgfons of L-glutamate VB8 § | cul ated. Positive signals
obt ai ned during the pre-incubation with the PAMtest compounds (i.e. before
appl i cat i on Af acatyl&B2 Coropnodnitl famudnl odn e aitaihedfor exampleevliendi cati ve of an

agon st j,c Vit t bsen f such si | s were denonstrating the |ack
of *Thor st FE0:beridt ar Qo TavgeaRuldiy BidfeySs fERsSwEr GRup THBE BrsatmRy or
addi t i aguQfus s6&uRAPoERAGRM IR RNNQf solvedl HicARRLRINAS] dteh8! foiswel ban
inhibitory activity of the test conpound. In the table bel ow are shown the

pr epar aldcarbomydativgs f the acid foximeh te picldes gonriiung of general SomBEGEO wharedM)is 25 WO

2012/ 11195150%& S/CEEH%QE)Z‘/ 057335 -16-

15



Li st of Exanples: Ex. Structure Nane EC50 (nM nGlu5 PAMEff. (% 1 01 N
N (RS)-1,5,5 -trinethyl-3 -(5 - (phenyl ethynyl) pyridi n-2-

yl) pyrrolwoiznt2uesse 60 111 2 N N - (RS)-1,5,5 -trimet hpCT&EP2¢13/057335
(pyridin-3-ylethynyl)pyridin-2- vyl )pyrrlg)l i din-2-one 981 107 3 a O

Scheme 3

NaOH

—_—

H,0, EtOH

R? = C(0)0O-benzyl or C(O)O-lower alkyl

3
6 R\ /R

Bis-(tpp)-Pd(ID)CL, ()m\ R
Et,N, TPP, CUI RS pn\R4
THF or DMF, 2-16h, 70°

- G/ N \RS

RI/ )|\¢X o)

4 X
3

R2=H
The latter procedure can also be used to modify a compound of formula 3 where R” is an
ester to form a compound of formula 3 where R” is hydrogen. Sonogashira coupling of the
5 lactams 3 with appropriately substituted arylacetylenes 4 yield the desired ethynyl compounds of

general formula T where R is hydrogen (scheme 3).

10

15



(RS)-3-(54(3- chl orophenypet hynyl)pyridin- 2-y1)-1,5, 5-

trimethyl pyrrolidin-2-one 38 81 4 40 (RS) - 3-(543-

f | uor ophewgpetdmessit) pyri din- 2-y1)-1,5,5 _ trinethyl pyr PCTiE®R225B332 61 103
51b 01 o NNO (RS)-benzyl 1,5,5 -trinethyl-2- oxo-3-(5-

(phenyl et hynyl ) pyri m di n- 2- -14-
Scheme 4
.
R 6 RS\ /R
Bis-(tpp)-Pd(I)C12 N X R On R*
N_ _X Et3N, TPP, CUI G~ \\( Re N ),\ u
G \\( THF or DMF, 2-16h, 70° | + f” R
)|\¢X " yz X R N
X' 1 Z = \RS
R1//4 R1 5 O 2
X=Br, L F, Cl
X'=Br, I

formula I can also be modified in certain cases, for example by first running the
5 Sonogashira coupling to form an appropriately substituted aryl- or heteroaryl-ethynyl derivative
§ followed by reaction with a lactam of formula 2 using procedures similar to those described in
schemes 1 to 3 (scheme 4).

Biological Assay and Data:

Intracellular Ca** mobilization assay
10
A monoclonal HEK-293 cell line stably transfected with a cDNA encoding for the human

mGluSa receptor was generated; for the work with mGlu5 Positive Allosteric Modulators
(PAMs), a cell line with low receptor expression levels and low constitutive receptor activity was
selected to allow the differentiation of agonistic versus PAM activity. Cells were cultured

15 according to standard protocols (Freshney, 2000) in Dulbecco’s Modified Eagle Medium with
high glucose supplemented with 1 mM glutamine, 10% (vol/vol) heat-inactivated bovine calf
serum, Penicillin/Streptomycin, 50 ng/ml hygromycin and 15 pg/ml blasticidin (all cell culture

reagents and antibiotics from Invitrogen, Basel, Switzerland).

20 About 24 hrs before an experiment, 5x10” cells/well were seeded in poly-D-lysine coated,
black/clear-bottomed 96-well plates. The cells were loaded with 2.5 uM Fluo-4AM in loading
buffer (1xHBSS, 20 mM HEPES) for 1 hr at 37°C and washed five times with loading buffer.
The cells were transferred into a Functional Drug Screening System 7000 (Hamamatsu, Paris,
France), and 11 half logarithmic serial dilutions of test compound at 37°C were added and the

25 cells were incubated for 10-30 min. with on-line recording of fluorescence. Following this pre-



yl ) pyrrolidine-3-carboxylate 528 48 6 40 . NO (RS)-1,5,5 -trinmethyl-3 -(5
- (phenyl ethynyl )pyrimdin-2- yl)pyrrolidin-2-one 130 90 7 40 1 O

(RS) - 3- ( MO-20f¥46550phenypet hynyl ) pyri m di n-2-yl1)-1, 5, 5PCT/EP2012/057335
trimethyl pyrrolidin-2-one 137 85 WO 2?12/ 146551PCT/ EP2012/ 057335 -17- 8 |
A\lo 01 -15-

10

15

20

25

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

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

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 1s the log10 of the concentration of the competing compound and D is the slope of the
curve (the Hill Coefficient). From these curves the ECsy (concentration at which half maximal
stimulation was achieved), the Hill coefficient as well as the maximal response in % of the
maximal stimulatory effect obtained with saturating concentrations of L-glutamate were
calculated.

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

In the table below are shown the prepared compounds 1 — 46 with corresponding results (ECsy in

nM).



-(544- fluorophenypethynyl)pyrimdi n-2-yl)-1,5,5-
trimethyl pyrrolidin-2-one 390 105 9 N \\ 10 40 3-(6-((3-
f | uor ophewgpetdmessit) pyri dazi n-3-y1)-1,5,5 tri met hyl ppcrareai20533dne 34
88 10 10 40 3464(4- fIuorophenypethynyl)pyrlda2| n-3-yl1)-1,5,5 _
trinmethyl pyrrolidin-2-one 247 99 11 _ -

List of Examples:

Ex.

Structure

Name

ECs (HM)
mGlu5
PAM

Eff. (%)

(RS)-1,5,5-trimethyl-3-(5-

(phenylethynyl)pyridin-2-
yl)pyrrolidin-2-one

60

111

(RS)-1,5,5-trimethyl-3-(5-

(pyridin-3-ylethynyl)pyridin-2-
yl)pyrrolidin-2-one

981

107

O

(RS)-3-(5-((3-
chlorophenyl)ethynyl)pyridin-
2-yl)-1,5,5-
trimethylpyrrolidin-2-one

38

81

-n

p
I

(e]

(RS)-3-(5-((3-
fluorophenyl)ethynyl)pyridin-
2-yl)-1,5,5-
trimethylpyrrolidin-2-one

61

103

(RS)-benzyl 1,5,5-trimethyl-2-
0x0-3-(5-
(phenylethynyl)pyrimidin-2-
yl)pyrrolidine-3-carboxylate

528

48

(RS)-1,5,5-trimethyl-3-(5-
(phenylethynyl)pyrimidin-2-
yl)pyrrolidin-2-one

130

90

n

(RS)-3-(5-((3-
fluorophenyl)ethynyl)pyrimidi
n-2-yl)-1,5,5-
trimethylpyrrolidin-2-one

137

&5




40 (RS)-1,5,5 -trinmethyl-3 -(6- (phenyl ethynyl)pyridazin-3-
yl)pyrrolidin-2-one 58 115 12 lo 1101 (RS)-1,6,6-trinethyl-3 -(5 -

(phenyl etWworgi12yggssidi n-2- yl)p ip eridin-2-one 113 103 P8TIER2MQ157335
(RS) - 3-(543- fluorophenypethynyl)pyridin- 2-y1)-1,6,6-trimethylp ip eridin-

2-one 98 90 14 1o 101 (RS)-3 -(544- fl-Udr ophenypet hynyl) pyri di n-

ENEH(CE
fluorophenyl)ethynyl)pyrimidi
n-2-yl)-1,5,5-
trimethylpyrrolidin-2-one

390

105

3-(6-((3-
fluorophenyl)ethynyl)pyridazi
n-3-yl)-1,5,5-
trimethylpyrrolidin-2-one

34

&8

10

-n

36
fluorophenyl)ethynyl)pyridazi
n-3-yl)-1,5,5-
trimethylpyrrolidin-2-one

247

99

11

(RS)-1,5,5-trimethyl-3-(6-
(phenylethynyl)pyridazin-3-
yl)pyrrolidin-2-one

58

115

12

(RS)-1,6,6-trimethyl-3-(5-

(phenylethynyl)pyridin-2-
yl)piperidin-2-one

113

103

13

(RS)-3-(5-((3-
fluorophenyl)ethynyl)pyridin-
2-yl)-1,6,6-trimethylpiperidin-

2-one

98

90

14

(RS)-3-(5-((4-
fluorophenyl)ethynyl)pyridin-
2-yl)-1,6,6-trimethylpiperidin-

2-one

212

96

15

(RS)-1,6,6-trimethyl-3-(5-
(phenylethynyl)pyrimidin-2-
yl)piperidin-2-one

179

91




2-y1)-1,6,6-trinmethyl piperidin- 2-one 212 96 15 N N JIl 0 101
(RS)-1,6,6-trinmethyl-3 -(5 - (phenylethynyl)pyrimdin-2- yl)p ip

eridi n- 2-woeo786%1 WO 2012/ 146551PCT/ EP2012/ 057335 - 18CTHP2610057385 ? No
(RS)-3 -(5 -((4- fluorophenypethynyl)pyrimdi n-2-yl)-1,6, 6-

trinmet hyl pi peri di n-2-one 573 96 17 -18-

(RS)-3-(5-((4-
N Ne fluorophenyl)ethynyl)pyrimidi
S n-2-yl)-1,6,6-

W

16 573 96

Z—
O

n

trimethylpiperidin-2-one
(RS)-3-(5-((3-
fluorophenyl)ethynyl)pyrimidi

17 T
// =N O n-2-yl)-1,6,6- 132 80

n

trimethylpiperidin-2-one
(RS)-3-hydroxy-1,5,5-
N trimethyl-3-(5-

I on
Z 0 (phenylethynyl)pyridin-2- 414 126

18

yl)pyrrolidin-2-one
(RS)-3-methoxy-1,5,5-
N N trimethyl-3-(5-

19 “To
Z o (phenylethynyl)pyridin-2- 96 108

yl)pyrrolidin-2-one

(RS)-1,3,5,5-tetramethyl-3-(5-

20 T Y (phenylethynyl)pyridin-2- 90 109
yl)pyrrolidin-2-one

(RS)-3-(3-fluoro-5-((3-
fluorophenyl)ethynyl)pyridin-
2-yl)-1,5,5-

21 188 91

trimethylpyrrolidin-2-one

(RS)-1-Methyl-3-(5-
77 phenylethynyl-pyridin-2-yl)- 59 59

azepan-2-one

(RS)-3-[5-(4-Fluoro-
23 phenylethynyl)-pyridin-2-yl]- 90 61

1-methyl-azepan-2-one




FI1 NNr N8 (RS)-3-(5-((3- fluorophenypethynyl)pyrimdi n-2-yl1)-1,6, 6-
trinmethyl piperidin-2-one 132 80 18 0 101-1 0 (RS)-3 -hydro xy-1,5,5 -
tri met hyIwe 20125146554 phenyl et hynyl ) pyri di n-2- yl ) pyrrol i diPeTZEPeIe/087B45 126 19
Ni o

-19-

(RS)-3-[5-(3-Fluoro-
24 phenylethynyl)-pyridin-2-yl]- 39 69

1-methyl-azepan-2-one

Chiral

(S or R)-1-Methyl-3-(5-
25 chral | phenylethynyl-pyridin-2-yl)- 35 70

azepan-2-one

Chiral

(R or S)-1-Methyl-3-(5-
26 Chiral phenylethynyl-pyridin-2-yl)- 265 69

azepan-2-one

(3RS,3aSR,6aSR)-1-Methyl-3-

(5-phenylethynyl-pyridin-2-

27 47 53

yl)-hexahydro-

cyclopenta[b]pyrrol-2-one

Chiral

(3S,3aR,6aR) or (3R,3aS,6aS)-

cnirat | 1-Methyl-3-(5-phenylethynyl-
28 e 24 58
pyridin-2-yl)-hexahydro-

cyclopenta[b]pyrrol-2-one

(3RS,3aSR,6aSR)-3-[5-(4-
Fluoro-phenylethynyl)-

29 pyridin-2-yl]-1-methyl- 78 53

hexahydro-

cyclopenta[b]pyrrol-2-one




(RS) - 3-net hoxy-1,5,5- trinethyl-3 -(5 - (phenyl ethynyl)pyridin-2-
yl)pyrrolidin-2-one 96 108 20 401 N - (RS)-1,3,5 ,5-tetranethyl-3 -(5 -
(phenyl etWworgi12yggssidi n- 2- yl ) pyrrolidin-2-one 90 109 21PETEP2MN2/0573B5
(RS)-3-(3-fluoro-5-((3- fluorophenypethynyl)pyridin- 2-yl)-1,5,5-
trinethyl pyrrolidin-2-one 188 91 -20-

(3RS,3aSR,6aSR)-3-[5-(3-
Fluoro-phenylethynyl)-
30 pyridin-2-yl]-1-methyl- 33 57

hexahydro-

cyclopenta[b]pyrrol-2-one

Chiral

(3R,3a8S,6aS) or (3S,3aR,6aR)-
3-[5-(3-Fluoro-phenylethynyl)-

Chiral

31 pyridin-2-yl]-1-methyl- 25 51
hexahydro-

cyclopenta[b]pyrrol-2-one

Chiral

(3S,3aR,6aR) or (3R,3aS,6aS)-
3-[5-(3-Fluoro-phenylethynyl)-

Chiral

32 pyridin-2-yl]-1-methyl- 48 68
hexahydro-

cyclopenta[b]pyrrol-2-one

(3RS,3aSR,6aSR)-1-Methyl-3-

(5-phenylethynyl-pyrimidin-2-
33 52 52
yl)-hexahydro-

cyclopenta[b]pyrrol-2-one

(3RS,6SR,7SR)-1-Methyl-3-
34 (5-phenylethynyl-pyridin-2- 185 {2

yl)-octahydro-indol-2-one

(3SR,6SR,7SR)-1-Methyl-3-
35 QR (5-phenylethynyl-pyridin-2-yl) 101 60

octahydro-indol-2-one

N\




22 40 N O (RS)-1-Methyl-3-(5- phenylethynyl-pyridin-2-yl)- azep an-2-one
59 59 23 40 N\ o (RS)-3 -[5 -(4-F luoro- phenylethynyl)-pyridin-2-yl1]-
1- net hyl -wigep12amessione 90 61 WO 2012/ 146551PCT/ EP2012/ @6TEP20120873324 N o\
.1

21-

(3R,68,7S)-1-Methyl-3-(5-
36 phenylethynyl-pyridin-2-yl)- 24 9

octahydro-indol-2-one

(3S,6R,7R)-1-Methyl-3(5-
37 phenylethynyl-pyridin-2-yl)- 24 49

octahydro-indol-2-one

(3RS,6SR,7SR)-3-[5-(3-

Fluoro-phenylethynyl)-

38 69 60

pyridin-2-yl]-1-methyl-

octahydro-indol-2-one

(3SR,6SR,7SR)-3-[5-(3-
N Fluoro-phenylethynyl)-
39 IH S . 141 61

X pyridin-2-yl]-1-methyl-

octahydro-indol-2-one

(3R,68,7S)-3-[5-(3-Fluoro-

phenylethynyl)-pyridin-2-yl]-
I-methyl-octahydro-indol-2-

40 89 68

onc

(3S,6R,7R)-3-[5-(3-Fluoro-

phenylethynyl)-pyridin-2-yl]-
I-methyl-octahydro-indol-2-

41 68 56

onc

(3R,68,7S)-3-[5-(4-Fluoro-

phenylethynyl)-pyridin-2-yl]-
I-methyl-octahydro-indol-2-

42 57 63

onc




(RS)-3-[5-(3-Fluoro- phenyl ethynyl)-pyridin-2-yl]- 1-nethyl-azepan-2-one 39
69 25 Chiral -"NN\ O OOR HChiral -"NN o. 101 (S or R)-1-Methyl-3-(5-

phenyl et Woybiameisdi n- 2-y1l) - azepan-2-one 35 70 26 Chi r RCTAEPRN2STB3DOR
HChiral N N o. -

(3S,6R,7R)-3-[5-(4-Fluoro-

phenylethynyl)-pyridin-2-yl]-
I-methyl-octahydro-indol-2-

43 146 53

onc

v— | (RS)-3-[5-(2-Chloro-pyridin-4-
44 <J o ylethynyl)-pyridin-2-yl]-1,5,5- 88 32
| trimethyl-pyrrolidin-2-one

Chiral

(S) or (R)-3-[5-(2-Chloro-

cnirat | pyridin-4-ylethynyl)-pyridin-2-
45 : L 65 36
yl]-1,5,5-trimethyl-pyrrolidin-

2-one

Chiral

(R) or (S)-3-[5-(2-Chloro-

chira| PYr1din-4-ylethynyl)-pyridin-2-
yl]-1,5,5-trimethyl-pyrrolidin-

46 103 40

2-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
can be administered orally, e.g. in the form of tablets, coated tablets, dragées, hard and soft

5 gelatine capsules, solutions, emulsions or suspensions. However, the administration can also be
effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection

solutions.

The compounds of formula (I) and pharmaceutically acceptable salts thereof can be
processed with pharmaceutically inert, inorganic or organic carriers for the production of
10 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



101 (R or S)-1-Methyl-3-(5- phenyl ethynyl -pyridin-2-yl)- azepan-2-one 265
69 27 111 HH N 1HO lel (3RS, 3aSR, 6aSR)-1- Met hyl- 3-
(5- phenylwolyryl4635yri di n- 2- y1) - hexahydro- cycl opent a[ bppympeé122s38% 47 53
28 Chiral ..?HNN- IH..- OR Chiral H N H\N
23-
and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable
oils, waxes, fats, semi-solid and liquid polyols and the like; depending on the nature of the active
substance no carriers are, however, usually required in the case of soft gelatine capsules. Suitable
carriers for the production of solutions and syrups are, for example, water, polyols, sucrose,
5 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,
10 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
15 ofthe 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
20 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

25 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.



\ 101 (35, 3aR, 6aR) or (3R 3a5, 6a5)- 1-Methyl-3-(5-phenylethynyl -
pyridin-2-y1)-hexahydro- cycl opentalb]pyrrol-2-one 24 58 29 111 HN H N -
40 (3RS, MORIRASKA13- [ 5- (4- Fl uor o- phenyl et hynyl) - pyri eiCmAP2012j057B3%ret hyl -
hexahydro- cycl openta[ b] pyrrol -2-one 78 53 WD 2012/ 146551PCT/ EP2012/ 057335
-20- 30 N H .- I. (3RS, 3aSR, 6aSR) - 3- [-84{ 3- Fl uor o- phenyl et hyny1) -

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

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

mg/Tablet

5 Active ingredient 100
Powdered. lactose 95
White corn starch 35
Polyvinylpyrrolidone 8

Na carboxymethylstarch 10

10 Magnesium stearate 2
Tablet weight 250

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

15  Step 1: (RS)-3-(5-lodo-pyridin-2-yI)-1,5,5-trimethyl-pyrrolidin-2-one

=N
=\ 7 N

0]

A solution of 2-fluoro-5-iodopyridine (260 mg, 1.17 mmol) and 1,5,5-trimethyl-pyrrolidin-2-one
(148 mg, 1.17 mmol) in 6 ml of dry toluene was purged with Argon and cooled to -4°C. A 1M
solution of sodium hexamethyldisilylamide (NaHMDS) in toluene (2.33 ml, 2.33 mmol) was

20 added dropwise maintaining the temperature below 0°C. The red solution was stirred for 2h at
0°C, quenched by addition of 5 ml of saturated ammonium chloride solution. After extraction
with ethyl acetate/water, drying over sodium sulfate and concentration; the residue (400 mg) was
taken up in ethyl acetate, adsorbed onto 5 g of silicagel which was loaded onto a 20 g prepacked
flash chromato-graphy column. After elution with a 0% to 75% ethyl acetate in heptane gradient,

25  the fractions containing the desired product were collected to yield 145 mg (38%) of the title
compound as a yellow viscous oil, MS: m/e = 331.0 (M+H").



pyridin-2-yl]-1-net hyl - hexahydro- cycl opentalb]pyrrol-2-one 33 57 31 To 00
11 1 z 0z 0 111. 0 (3R, 3aS,6aS) or (3S, 3aR, 6aR)-
3-[5- (3- Avoas/hesmy| et hynyl) - pyridin-2-y1]-1-net hyl - REXARYAR0O57335
cycl opent a[ b] pyrrol -2-one 25 51 32 Tng , =E 00 Il 1 z 0Z -0 |
25-

Step 2: (RS)-1,5.5-Trimethyl-3-(5-(phenylethynyl)pyridin-2-yDpyrrolidin-2-one

A solution of (RS)-3-(5-iodopyridin-2-yl)-1,5,5-trimethylpyrrolidin-2-one (140mg, 0.42 mmol),
ethynylbenzene (65.0 mg, 69.9 ul, 0.64 mmol), tricthylamine (129 mg, 177 ul, 1.27 mmol),
bis(triphenylphosphine)palladium (II) chloride (17.9 mg, 25.4 umol) and triphenylphosphine
5 (3.34 mg, 12.7 umol) in 4 ml of THF was purged with argon. Then copper (I) iodide (2.42 mg,

12.7 umol) was added and the reaction was heated for 3h at 60°C. After extraction with ethyl
acetate/water, drying over sodium sulfate and concentration; the residue was taken up in ethyl
acetate, adsorbed onto 3 g of silicagel which was loaded onto a 20 g prepacked flash chromato-
graphy column. After elution with a 0% to 65% ethyl acetate in heptane gradient, the fractions

10 containing the desired product were collected to yield 103 mg (72%) of the title compound as an
amorphous yellow solid, MS: m/e = 305.2 (M+H").

Example 2
(RS)-1,5,5-Trimethyl-3-(5-(pyridin-3-ylethynyl)pyridin-2-yl)pyrrolidin-2-one

x | o
A
[\f X

15 7

The title compound was obtained as an amorphous yellow solid, MS: m/e = 306.2 (M+H"), using

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

trimethylpyrrolidin-2-one (Example 1, step 1) and 3-ethynyl-pyridine.
20 Example 3

(RS)-3-(5-((3-Chlorophenyl)ethynyl)pyridin-2-yl)-1,5,5-trimethylpyrrolidin-2-one

ci A

The title compound was obtained as a yellow viscous oil, MS: m/e = 339.1,
341.1 (M+H"), using chemistry similar to that described in Example 1, step 2 from (RS)-3-(5-
25 iodopyridin-2-yl)-1,5,5-trimethylpyrrolidin-2-one (Example 1, step 1) and 3- ethynyl-3-chloro-
benzene.
Example 4
(RS)-3-(5-((3-Fluorophenyl)ethynyl)pyridin-2-yl)-1,5,5-trimethylpyrrolidin-2-one



,t 2z, 0z\ , \\\\ . . |, (3S, 3aR 6aR) or (3R 3aS, 6aS) -

3-[5-(3-Fl uoro-phenyl et hynyl)- pyridin-2-y1]-1-nethyl- hexahydro-

cycl opentsplprymssi- 2- one 48 68 33 HIA "-.. N lel PCT/EP2012/057335
(3RS, 3aSR, 6aSR) - 1- Met hy1- 3- (5-phenyl et hynyl - pyri m di n-2- y1)-hexahydro-
cycl openta[ b] pyrrol -2-one 52 52 34 ill-26¢ HN- | H 40

The title compound was obtained as a yellow viscous oil, MS: m/e = 323.3 (M+H"), using
chemistry similar to that described in Example 1, step 2 from (RS)-3-(5-iodopyridin-2-yl)-1,5,5-
trimethylpyrrolidin-2-one (Example 1, step 1) and 1-ethynyl-3-fluoro-benzene.

Example §
(RS)-Benzyl 1,5,5-trimethyl-2-0x0-3-(5-(phenylethynyl)pyrimidin-2-yl)pyrrolidine-3-

carboxylate

Do
N
ASCH

10  Step 1: (RS)-1,5.5-Trimethyl-2-oxo-pyrrolidine-3-carboxylic acid benzyl ester

In a flame-dried 50 ml three necked flask under argon atmosphere were dissolved 1.27 g (10.0
mmol) of 5,5-dimethylpyrrolidin-2-one in 10 ml of dry THF. After cooling to
-75°C, a 2 M solution of lithium diisopropylamide in THF (10.5 ml, 10.5 mmol) was added

15 dropwise maintaining the temperature below -73°C. The solution was stirrred for 1h at -75°C
Then a solution of dibenzyl carbonate (2.72 g, 11.0 mmol) in 5 ml of THF was added dropwise
at -75°C, allowed to warm up to r.t. and stirred for 1h. The reaction was quenched by addition of
5 ml of saturated ammonium chloride solution. After extraction with ethyl acetate/water, drying
over sodium sulfate and concentration; the residue was loaded onto a 50 g prepacked flash

20 chromatography column. After elution with a 10% to 70% ethyl acetate in heptane gradient, the
fractions containing the desired product were collected to yield 1.07 g (41%) of the title
compound as a light yellow oil, MS: m/e = 262.2 (M+H").

Step 2: (RS)-Benzyl 1.5.5-trimethyl-2-0x0-3-(5-(phenylethyny)pyrimidin-2yl)-pyrrolidine-3-

25 carboxylate



(3RS, 6SR, 7SR) - 1- Met hy1- 3- (5- phenyl et hynyl - pyri di n- 2-

y1l) - oct ahydr o-i ndol-2-one 185 82 35 H 111111 NI 40 H -

(3SR, 6SR WERpr2IH4bast hy 1- 3- (5- phenyl et hynyl - pyri di n- 2- y 1 PCT/EP2012/057335

oct ahydr o-i ndol-2-one 101 60 WO 2012/ 146551PCT/ EP2012/ 057335 -21- 36 OH

HN- N .- H 40 (3R, 6S,7S)-1- Met hyl - 3- (527-
A solution of (RS)-benzyl 1,5,5-trimethyl-2-oxopyrrolidine-3-carboxylate (206 mg, 787 umol) in
4 ml of dry DMF was purged with argon and cooled to 0°C. Then a 60% suspension of sodium
hydride (31.5 mg, 0.79 mmol) was added and the mixture was stirred for 40 min at room
temperature whereby a white suspension was formed. Then 2-chloro-5-

5 (phenylethynyl)pyrimidine (CAS: [1051388-40-9]) (130 mg, 606 umol) was added, the mixture
was stirred for 30 min at 80°C, and then quenched by addition of 1 ml of saturated ammonium
chloride solution. After extraction with ethyl acetate/water, drying over sodium sulfate and
concentration; the residue (440 mg, yellow oil) was taken up in ethyl acetate, adsorbed onto 3 g
of silicagel and loaded onto a 20 g prepacked flash chromatography column. After elution with a

10 10% to 60% cthyl acetate in heptane gradient, the fractions containing the desired product were
collected to yield 212 mg (80%) of the title compound as a light yellow waxy solid, MS: m/e =
440.3 (M+H").

Example 6
(RS)-1,5,5-Trimethyl-3-(5-(phenylethynyl)pyrimidin-2-yl)pyrrolidin-2-one

NYQ_
~N
| 0

ZN
4

15
To a solution of (RS)-benzyl 1,5,5-trimethyl-2-0x0-3-(5-(phenylethynyl)pyrimidin-2-
yl)pyrrolidine-3-carboxylate (Example 5, step 2) (205mg, 0.47 pmol) in 3 ml of ethanol was
added 1N sodium hydroxide solution (933 ul, 0.94 mmol). After stirring for 1.5h at room
temperature, the pH was neutralized by addition of 1N HCI, and the solvent was evaporated in

20  wvaccuo. The residue (165 mg, yellow oil) was loaded onto a 20 g prepacked flash
chromatography column. After elution with a 15% to 100% cthyl acetate in heptane gradient, the
fractions containing the desired product were collected to yield 94 mg (66%) of the title
compound as a light yellow crystalline solid, MS: m/e = 306.2 (M+H").

25 Example 7
(RS)-3-(5-((3-Fluorophenyl)ethynyl)pyrimidin-2-yl)-1,5,5-trimethylpyrrolidin-2-one

“YﬁN_
N
| o)

=N
F 4



phenyl et hynyl - pyri di n-2-y1) - octahydro-indol-2-one 84 92 37 H NI 40 H
41111" H - (3S,6R 7R)-1-Methyl -3-(5- phenyl et hynyl -pyridi n-2-yl)-

oct ahydr owprdein@ssene 84 49 38 0 H NHN_ - H 40 (3RS, 6SRPTERP2B2{057363-

Fl uor o- phenyl et hyny1) - pyridin-2-y1]- 1-2§ret hyl oct ahydr o-i ndol-2-one 69 60 39

Step 1: (RS)-3-(5-Bromo-pyrimidin-2-yl)-1.5.5-trimethyl-2-o0xo-pyrrolidine-3-carboxylic acid

benzyl ester

oo

N

Br N o

The title compound was obtained as a colorless viscous oil, MS: m/e = 420.1, 418.2 (M+H"),
5 using chemistry similar to that described in Example 5, step 2 from (RS)-benzyl 1,5,5-trimethyl-
2-oxopyrrolidine-3-carboxylate (Example 3, step 1) and 5-bromo-2-chloropyrimidine.

Step 2: (RS)-3-(5-Bromo-pyrimidin-2-yl)-1.5.5-trimethyl-pyrrolidin-2-one

Ni
ﬁ*ﬁb
Br -

NS
10
The title compound was obtained as a crystalline white solid, MS: m/e = 284.0, 286.0
(M+H"), using chemistry similar to that described in Example 6 from (RS)-3-(5-bromo-
pyrimidin-2-yl)-1,5,5-trimethyl-2-oxo-pyrrolidine-3-carboxylic acid benzyl ester.

15  Step 3: (RS)-3-(5-((3-Fluorophenyl)ethynyl)pyrimidin-2-yl)-1,5,5-trimethylpyrrolidin-2-one

The title compound was obtained as a crystalline white solid, MS: m/e = 324.2 (M+H"), using
chemistry similar to that described in Example 1, step 2 from (RS)-3-(5-iodopyridin-2-yl)-1,5,5-
trimethylpyrrolidin-2-one and 1-ethynyl-3-fluoro-benzene.

20 Example 8
(RS)-3-(5-((4-Fluorophenyl)ethynyl)pyrimidin-2-yl)-1,5,5-trimethylpyrrolidin-2-one

“YQ(N_
N
| o)

~N
=

F

Step 1: 2-Chloro-5-(4-fluoro-phenylethynyl)-pyrimidine

Y

N
4 Z




HN, ITH SI OPH N (3SR, 6SR, 7SR) - 3-[ 5- (3- Fl uoro-phenyl et hyny1l) -
pyridin-2-y1]-1-net hyl oct ahydro-i ndol-2-one 141 61 40 1111H HN - N H O 40
(3R, 6S, 7Sy020{254631 Fl uor o- phenyl et hyny1) - pyri di n- 2- y1] PCT/EP2012/057335
1- net hyl - oct ahydr o-i ndol-2- one 89 68 %L H. N-,1 SI 11111. N - HO
A solution of 2-chloro-5-iodopyrimidine (600 mg, 2.5 mmol), 1-ethynyl-4-fluorobenzene (330
mg, 2.75 mmol), tricthylamine (556 mg, 761 ul, 5.49 mmol), and bis(triphenyl-
phosphine)palladium (IT) chloride (175 mg, 250 pmol) in 7 ml of THF was purged with argon.
Then copper (1) iodide (23.8 mg, 125 umol) was added and the reaction was heated for 2h at
5 room temperature. The dark solution was filtered and the solids were washed with THF. The
residue was taken up in ethyl acetate, adsorbed onto 3 g of silicagel which was loaded onto a 50
g prepacked flash chromatography column. After elution with a 0% to 20% ethyl acetate in
heptane gradient, the fractions containing the desired product were collected to yield 505 mg
(87%) of the title compound as an crystalline light yellow solid, MS: m/e = 233.1, 235.1 (M+H").
10

Step 2: 3-[5-(4-Fluoro-phenylethynyl)-pyrimidin-2-vyl]-1,5.5-trimethyl-2-0xo0-pyrrolidine-3-

carboxvylic acid benzyl ester

Do

The title compound was obtained as a light yellow viscous oil, MS: m/e = 458.3 (M+H"), using

15 chemistry similar to that described in Example 5, step 2 from (RS)-1,5,5-trimethyl-2-oxo0-
pyrrolidine-3-carboxylic acid benzyl ester (Example 5, step 1) and 2-chloro-5-(4-fluoro-
phenylethynyl)-pyrimidine.

Step 3: (RS)-3-(5-((4-Fluorophenyl)ethynyl)pyrimidin-2-y1)-1,5,5-trimethylpyrrolidin-2-one

20 The title compound was obtained as a white waxy solid, MS: m/e = 324.2 (M+H"), using
chemistry similar to that described in Example 6 from 3-[5-(4-fluoro-phenylethynyl)-pyrimidin-
2-yl]-1,5,5-trimethyl-2-oxo-pyrrolidine-3-carboxylic acid benzyl ester.

Example 9
25 (RS)-3-(6-((3-Fluorophenyl)ethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one
N_
DS
F z

Step 1: 3-Chloro-6-(3-fluoro-phenylethynyl)-pyridazine




(3S, 6R, 7R) - 345- ( 3- Fl uor o- phenyl et hynyl) - pyri di n-2-y1] -

1- met hyl - oct ahydro-indol-2- one 68 56 42 OPHHN_. N. H O 40

(3R, 6S, 7Sy020{254¢551 Fl uor o- phenyl et hyny1) - pyri di n- 2- y1] PCT/EP2012/057335

1- net hyl - oct ahydr o-i ndol-2- one 57 63 WD 2012/ 146551PCT/ EP2012/ 057335 - 22-
43 1.1 NH.N 1 HO (3S,6R 7R)-345-8@- Fl uor o-

N -Cl
N

| R
F r i
The title compound was obtained as a crystalline light yellow solid, MS: m/e = 233.1, 235.0
(M+H"), using chemistry similar to that described in Example 8, step 1 from 3-chloro-6-
iodopyridazine and 1-ethynyl-3-fluorobenzene.

Step 2: (RS)-3-[6-(3-Fluoro-phenylethynyl)-pyridazin-3-vyl]-1,5,5-trimethyl-2-ox0-pyrrolidine-3-

carboxvylic acid benzyl ester

The title compound was obtained as a yellow gum, MS: m/e = 458.3 (M+H"), using chemistry

10  similar to that described in Example 5, step 2 from (RS)-1,5,5-trimethyl-2-oxo-pyrrolidine-3-
carboxylic acid benzyl ester (Example 5, step 1) and 3-chloro-6-(3-fluoro-phenylethynyl)-
pyridazine.

Step 3: (RS)-3-(6-((3-fluorophenyDethynyl)pyridazin-3-v1)-1,5.5-trimethylpyrrolidin-2-one

15 The title compound was obtained as a colorless viscous oil, MS: m/e = 324.2 (M+H"), using
chemistry similar to that described in Example 6 from (RS)-3-[6-(3-fluoro-phenyl-ethynyl)-
pyridazin-3-yl]-1,5,5-trimethyl-2-oxo-pyrrolidine-3-carboxylic acid benzyl ester.

Example 10
20 (RS)-3-(6-((4-Fluorophenyl)ethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one

Step 1: 3-Chloro-6-(4-fluoro-phenylethynyl)-pyridazine




phenyl et hynyl) - pyri di n-2-y1] - 1-nethyl - octahydro-indol-2- one 146 53 44
1N/ _ (RS-3-[5-(2-Chloro-pyridin-4- ylethynyl)-pyridin-2-y1]-1,5, 5-
trimet hylwpyeorsl4sshiin- 2- one 88 32 45 Cl ci N.., N , OR RCTHPr@h/ B3 al

-31-

The title compound was obtained as a crystalline light yellow solid, MS: m/e = 233.1, 235.1
(M+H"), using chemistry similar to that described in Example 8, step 1 from 3-chloro-6-
iodopyridazine and 1-ethynyl-4-fluorobenzene.

Step 2: (RS)-3-[6-(3-Fluoro-phenylethynyl)-pyridazin-3-vyl]-1,5,5-trimethyl-2-ox0-pyrrolidine-3-

carboxvylic acid benzyl ester

The title compound was obtained as a yellow viscous oil, MS: m/e = 458.3 (M+H"), using

10 chemistry similar to that described in Example 5, step 2 from (RS)-1,5,5-trimethyl-2-oxo0-
pyrrolidine-3-carboxylic acid benzyl ester (example 5, step 1) and 3-chloro-6-(4-fluoro-
phenylethynyl)-pyridazine.

Step 3: (RS)-3-(6-((3-Fluorophenylethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one

15 The title compound was obtained as a colorless viscous oil, MS: m/e = 324.2 (M+H"), using
chemistry similar to that described in Example 6 from (RS)-3-[6-(4-fluoro-phenyl-ethynyl)-
pyridazin-3-yl]-1,5,5-trimethyl-2-oxo-pyrrolidine-3-carboxylic acid benzyl ester.

Example 11
20 (RS)-3-(6-(Phenylethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one

Step 1: 3-Chloro-6-(phenylethynyl)-pyridazine

c



- (S) or (R-3-[5-(2-Chloro- pyridin-4-ylethynyl)-pyridin-2-
yl]-1,5,5-trinmethyl-pyrrolidin- 2-one 65 36 46 ci ci Nir, OR Chiral

Chi r al

y1l]-1,5,5-trimet hyl -pyrrolidin-

N-WOR0(2RH6351 ( S) - 345- (2- Chl or o- pyri di n-4-yl et hy RgT)EPRURIOSTIRS 2-

N\

2-one 103 40 The conpounds of formula (1)

and pharnmaceutically acceptabl e salts -Bhereof can be used as nedi canents,
e.g. in the formof pharmaceutical preparations. The pharnmaceuti cal
preparati ons Ny C

10

15

20

|
F

The title compound was obtained as a crystalline light yellow solid, MS: m/e =215.2,217.2
(M+H"), using chemistry similar to that described in Example 8, step 1 from 3-chloro-6-

iodopyridazine and 1-ethynyl-benzene.

Step 2: (RS)-3-[6-(PhenylethynyD)-pyridazin-3-yl]-1.5.5-trimethyl-2-0xo0-pyrrolidine-3-

carboxvylic acid benzyl ester

The title compound was obtained as a light yellow oil, MS: m/e = 440.2 (M+H"), using
chemistry similar to that described in Example 5, step 2 from (RS)-1,5,5-trimethyl-2-oxo0-
pyrrolidine-3-carboxylic acid benzyl ester (Example 3, step 1) and 3-chloro-6-(phenylethynyl)-
pyridazine.

Step 3: (RS)-3-(6-(PhenylethynyDpyridazin-3-y1)-1.5.5-trimethylpyrrolidin-2-one

The title compound was obtained as a yellow waxy solid, MS: m/e = 306.3 (M+H"), using
chemistry similar to that described in Example 6 from (RS)-3-[6-(phenylethynyl)-pyridazin-3-
yl]-1,5,5-trimethyl-2-oxo-pyrrolidine-3-carboxylic acid benzyl ester.

Example 12
(RS)-1,6,6-Trimethyl-3-(5-(phenylethynyl)pyridin-2-yl)piperidin-2-one




can be adm nistered orally, e.g. in the formof tablets, coated tablets,
dragees, hard and soft 5 gelatine capsules, solutions, enulsions or
suspensi oNO.20H0Messer, the adm ni stration can al so be ef PETEPAIRAST3AS | Y,
e.g. in the formof suppositories, or parenterally, e.g. in the form of

i njection solutions. The conpounds3df fornula (1) and pharnmaceutically
acceptabl e salts thereof can be processed with pharmaceutically inert,

i nor gario9.97 g 8Panintolpaf 2,2 edisnctigiicyichypcptanshect iroadddd A0mpbLISvacauiit el
preparations. Lactose, corn starch or derivatives thereof, talc, stearic
aci d orviflt girdng (19 thissleansolptigewansidsd 19ded(13p spmel ahBydoxyamiigcp-seHenir er s
for ta t: : : 0 ¢4§é§£$ 12/, - 23-
and ha?/ﬁﬁgPgﬁ?ﬁ%@@g%%ﬁ#@%ﬁméﬁ?@%@ﬁ%:%%%%%b%%é or so %Jggﬁggfﬁgggéggﬁ%es
are, fdor 2ramfliceyhiteegeicabibe bocdns a waxesutioat The mexturesaisitbenanatiukddgfor dh

pol yol s th i ke; dependi ng on the nature of the active substance no

Car i1 ets0Efa 3@6‘5%@ C_B&Ba‘iewgl?teﬁl}? Fesetng Yflfpew SQUEOLTASHNCCYE S IMne

capsul §gecusUirh@Rbe oﬁ?ﬁ{)%%'rgs{h%d‘s%sﬂ&ewﬁrtﬂ%ﬁ%ﬁ A0kl Tl 44éd 90 %l BRUNSYEMRS are,
pol yol s

for exanple, water, , sucrose, 5 invert sugar, glucose and the Iike.
Adj uvamydroxgleck lution ahd d0d e of palbyeddran anyl vigewrobsly vieged abil dissdlugommds t he

i ke, can ed. f or,, agqueous i njection solutions, .of b ble.salts of
conpourtalrire ol & pf JHRRHE pht 555 plsSPLR bY MRubln UR 5 R Befas

carri erthefogansdipiRes WO kdpafatd. The _ia%ueoa@s PRARE Qvas RRErabted fiws tifad Waned ndlidfs,
waxes, fats, semi-liquid or liquid polyols and the like. In addition, the

phattracloreferm. Pregomtunidaiganiaphassnivaicnyghed sithdirokaf waien Uib¢ Forpbingd 10
stabi li L . fiers, : I -

71 avor arge o batd BRERY med BRI EliPty SYESEEREHCorn iR SRR phich wame v o
or ant ipaxifiddby shrohaeypramy cdksdlicapnt @iyl stdtatk/nathwol 9:he Fapeiohs calthiyingahaiabl e
subst ances. As mentioned earlier, medicanments containing a conmpound of
f or mul AVP IOy WRkerGReded focusldyt o kP &bl @f ayhitesalideyiugh wandirgetly used m
therapqﬂgﬁ&@kky‘inert exci pient are also an object 15 of the present
invention, as Is a process for the production of such nedi canents which
conffri ses bringing one or nore conpounds of fornula | or pharmaceutically
acceptabl e, sa th% of. and, .if desired, one or nore other therapeutically
vaIuabEﬁg%%b%ééégggiﬁﬁﬂ%mﬁg@%@éﬁ?caI dosage formtogether with one or nore
t herapeuyt+<gally inert carriers. As further nentioned earlier, the
use of {he npounds of formula (1) for the preparation of 20 nedi canents
useful i»@-the prevention and/or the treatnment of the above recited diseases
is al san wbject of the present invention. The dosage can vary within

wde limts and will, of course, be fitted to the individual requirenents
i n eachopasalutem efre Ttaslemixture g derdimetiiipperidiedtangand dsfadinctinrpiperadin@rone

i ni j i .01-20.ngkkg/ day, with f
b-1 10 T saraay PR Bl e L e 9 RS K iR R o%5eBES s Deo.
Thex@ainhio JOBl@gE ey Bactich @ikl WHdFERcd el dgmvemgiiange 7 30gniaaeer Theaghdthyli €s

bet ween 0. 7-1400 ggiger day, preferably between 7 and 700 ng per day. WO
2012/ 145844 BH) mbAGomow Pz addad amt g apastipd MUFHI QN Siiked @ feoar temperature

composi i Qf 6.0@%5&{09%&81‘1@%9 Qhed h ixx}aAYe?,”édd%'rkEd‘ iifi fhyfabl ets of

the foll ow osition are p oduced 1 n conventi on manner: ng/ Tabl et
5 Act i wecthtegrech. €ht¢ ddgloiMtlas elkonlaagirghedoviiiu prepaicd 784 sifich 3blumn After
Pol yvi nyl pyrral i done8 car boxymet hyl st archl0
y € ut1%¥1 with a 50% to 1818% et yt? ace%ate tin Keptane graci]ient, the fractions containing the desired
25 product were collected to yield 2.46 g (47%) of the title compound as a light yellow solid; and

0.91 g (17%) of isomeric 1,3,3-trimethyl-piperidin-2-one as a yellow oil.

Step 2: (RS)-5-Iodo-1'.6".6'-trimethyl-3'.4".5".6'-tetrahydro-1'H-[2,3']bipyridinyl-2'-one

—N
|
\

o)




10 Magnesi um stearate2 Tabl et wei ght 250 Exanple 1

(RS)-1,5,5-Trinmet hyl- 3- (5- (phenyl et hynyl ) pyri di n-2-yl)pyrrolidin-2-one 15
Step 1. (WERoB/UEssHodo- pyridin-2-yl1)-1,5,5-trinet hyl - py PCOIEPAIINA2736Te 0 A
solution of 2-fluoro-5-iodopyridine (260 ng, 1.17 nmol) and
1,5,5-trimethyl-pyrrolidin-2-one (148 -8, 1.17 mmol) in 6 m of dry tol uene
was purged with Argon and cooled to -4C. A 1M sol ution of sodi um
hexanettygltidicsbhipbaind des éwﬂaﬁﬁ@&) a bélotleds wiyaeuy al, 38S: rfh/e 23831 (vieH) ), weisg 20
added dropw se, nai ntaining the tenperature bel ow The red solution was
stirred @lmstrzr&lraltlarcs@thaa dessehehingixammds tissp birom lrﬁ 661f1m§ﬁkyapa>@€éma%ﬁ%armn
Chlor'@@m§?595b8 fiter extraction with ethyl acetate/water, drying over
sodi um's ate and concentration; the residue (400 ng) was t aken up in
ethyl acetate, adsorbed onto 5 g of silicagel which was |oaded onto a 20 g
prepac ed ' . A a 0%to 75%
eth e e 2 Afhg the desired
5;??35\/ tT\}l:égié% ucgﬁiglb% @/Qs 6[9a1’)/1b@11§ja ﬂtﬁiﬁ yéuo&%)%&)u%ﬂ tl\h@ ﬁn}/e'f4 g1 2MRENsl 3%
2012/ 146&5@@@1@@2@ mmamebed mfﬂxa 1, 2ep 2 frorn (RS)-5-iodo-1',6',6'-trimethyl-

Sol Ut i Sr oF O gt R T2 AL Kbl Rt byrr of 1 di - 2-one
(140ng, O. 42 mol ), ethynyl benzene (65.0 ng, 69.9 IA 0.64 mmol),

triethylamne (129 ng, 177 IA 1.27 nnnl% bi s(tri phenyl phosphi ne) pal | adi um
(1130 chlori de (17 9 ny, 25.4 iunol )ExamapkedBphenyl phosphine 5 (3.34 ny,

12. 7i unol) T d|de

(2 42"y, (B bu R RS Pt 2920 O AERRRLdin bR E5
After extraction with ethyl acetate/water, i ng over sodiumsulfate and
concentration; the residue was taken upaNnplemyl acetate, adsorbed onto 3 ¢
of silicagel which was | oaded onto a 2( ptepacked flash chromat ography
colum. After elution with a 0%to_6%% ethyl acetate in heptane gradient,
the fractions 10 containing the ¢ red product were collected to yield 103
nmg (72% of the title conpound as an anorphous yellow solid, M5 me =

305. 2 (”IM&S'ﬁt])e coﬁipaﬁim @a@obtamed asa hght cllow VlSCOllS oil, MS: m/e = 337 2 (M+H ? ucsjlng 5.
1 dl n- on

(RS)-1,5,5-Tri net hy % yrid ert yn )p ridin-2- yrro

ﬁq{ 15 cilfﬁ@lstrmsu@ﬂ%d@rﬁ@ﬁ @Bcwg@i @tﬁ@nwé@j 5ehah md§§9réci9d®ré?/¢ &nﬁrmthﬂ :vs
Ex 1,

ot oF 2 e ons (Rahgr PR SIAMERIA LR W LbEnbe- %ﬁ?%clféné%%oi i n-2-one

(Exanmple 1, step 1) and 3-ethynyl-pyridine. 20Exanple 3

(RS)-3-(5-((3-ChIorophenyl)ethynyI)Eyridin-2-y1)-1,5,5-trinethylpyrrolidin-
2-one Xxample 14

(RS)-3-(5-((4-Fluorophenyl)ethynyl)pyridin-2-yl)-1,6,6-trimethylpiperidin-2-one

20 The title compound was obtained as a light yellow waxy solid, MS: m/e = 337.2 (M+H"), using
chemistry similar to that described in Example 1, step 2 from (RS)-5-i0odo-1',6',6'-trimethyl-
3',4',5",6'-tetrahydro-1'H-[2,3"|bipyridinyl-2'-one and 1-ethynyl-4-fluoro-benzene.

Example 15
25 (RS)-1,6,6-Trimethyl-3-(5-(phenylethynyl)pyrimidin-2-yl)piperidin-2-one



The title conpound was obtained as a yellow viscous oil, Ms: mle = 339.1,
341.1 (MtH), using chem stry simlar to that described in Exanple 1, step 2
from ( RS)WB-20B/148%1i odopyri di n-2-y1)-1, 5, 5-tri met hyl pyr PCITIE®R0122538%
(Exanple 1, step 1) and 3- ethynyl-3-chl orobenzene. Exanple 4

(RS) - 3- (5- ((3- Fl uor ophenyl ) et hynyl ) pyr-88i n-2-y1)-1, 5, 5-tri net hyl pyrrolidi n-
2-one WD 2012/ 146551PCT/ EP2012/ 057335 - 26- The title conpound was
obtained as a yellow viscous oil, Ms: nie = 3.3 (MAl), using chem stry
simlar to that described in Exanple 1,N;tﬁgr§%from
(RS)-3-(5-1odopyridin-2-y1)-1,5,5- tri yirpyrrol i di n-2-one (Exanple 1,
step 1) and 1-ethynyl-3-fl uoro-benzepex® ERanple 5 (RS)-Benzyl
1,5,5-trinethyl-2-oxo-3-(5-(phe ’ﬁynyl )pyrimdin-2-yl)pyrrolidine- 3-
carboxylate 10 Step 1: (RS)-1, Tri met hyl- 2- oxo- pyrrolidi ne-3-carboxylic
acid benzyl ester In a flane-dried 50 ml three necked flask under argon

at nospitserel WBSe 1 .t oimethy|-2-oxp-pip¢riding 3 reablox ylag acid benzyl ester

5, 5-di yl pyrrolidin-2-one in 10 m of dry THF. After cooling to -75C, a
2 Msorgéi o] i,t hium diisopropylamde in THF (10.5 m, 10.5 mml) was
added 1 r@p_vg(;%mi ntaining the tenperature bel ow -73C. The sol ution was
stirrred for | t -75C Then a solution of dibenzyl carbonate (2.72 g, 11.0
mol) in 5 mM of THF was added dropwi se at -75C, allowed to warmup to r.t.
and st iThedtlefcompphnd Wheobteiacd aomliglts/coemdhesinghghearisticy sionlavfo thatndesgfbed

t t. ' [ lytion, Aft t ti i,t h et hyl
et 47 RaPBPE e gp grb e handhShbo it Zord LEABSE B E: N esi due
was | oaded onto a 50 g prepacked flash 20 chronmat ography columm. After

elution with a 10%to 70% et hyl acetate in heptane 3radi ent, the fractions
cont ai mitey2:1(RE)-ddsh-damerbduaio-vbt-shayldtisamybgytimidin-gty)-piperdigeB419% of t he

E:?tsl) ?ngtrzﬁg?wilcdacﬁb&zu &%r yellowoil, M5 me = 262.2 (MAl). Step 2:
1,5,5-tri

1- Z(Zoxo- 3-(5-(phenyl et hynyl ) pyri m di n-2y1l)-pyrrolidine-3- 25

car boxyl at 2/ 146551PCT/ EP2012/ 057335

10 The title compound was obtained as a yellow oil, using chemistry similar to that described in
Example 5, step 2 from (RS)-1,6,6-trimethyl-2-oxo-piperidine-3-carboxylic acid benzyl ester and
2-chloro-5-(phenylethynyl)pyrimidine (CAS: [1051388-40-9]).

Step 3: (RS)-1,6.6-Trimethyl-3-(5-(phenylethynyDpyrimidin-2-yDpiperidin-2-one

15 The title compound was obtained as a light yellow solid, MS: m/e = 320.2 (M+H"), using
chemistry similar to that described in Example 6 from (RS)-1,6,6-trimethyl-2-ox0-3-(5-
phenylethynyl-pyrimidin-2-yl)-piperidine-3-carboxylic acid benzyl ester.

Example 16
20 (RS)-3-(5-((4-Fluorophenyl)ethynyl)pyrimidin-2-yl)-1,6,6-trimethylpiperidin-2-one



-27- A solution of (RS)-benzyl
1,5,5-trinmethyl-2-oxopyrrolidine-3-carboxylate (206 ng, 787iunol) in 4 m
of dry DWroOwar/poisged wi th argon and cooled to OC. ThenPaTal120SP8hsi on of
sodi um hydride (31.5 ng, 0.79 mml) was added and the m xture was stirred
for 40 min at roomtenperature whereby3é white suspension was forned. Then
2-chloro-5- 5 (phenyl et hynyl)pyrimdine (CAS. [1051388-40-9]) (130 ng, 606
i unol ) Sugsl.aeded,6.6-Meinfethsl-rexovim g5 -8 fiuoeshHeay) @Ry A AimidGHC? - yinsip éritiie-
quenched bg addltlon of 1 m of saturated amoni um chl ori de solution. After
ext ract3 bt e/ wat er, drying over sodium sul fate and
concentrati g the residue (440 ng, yellow oil) was taken up in ethyl

acet at e, ‘ﬂ nto 3 g of silicagel and | oaded onto a 20 g prepacked

fl ash chronatogr lum. After elution with a 10 10%to 60% et hyl
acetate in heptan ient, the fractions containing the desired product
were coll ect Yield 212 ng (80% of the title conpound as a |ight

yel | ow solid, Ms: me = 440.3 (MtH ). Exanple 6

(RS) - 1,55, -Trinethyl 3- (5-(phenyl et hynyl ) pyri m di n-2-yl)pyrrolidin-2-one 15
To a solutlon of (RS)-benzy

1,5, 5- e s lpwapgm%g(wa%ot(tgm%cb%ﬁwré{lgwb qulﬁﬁrch?ﬁﬂﬁfrﬁ spilar to that described in

yl) pyrn g%ﬁgp§ ( Q&ﬁ@ﬂ I n
ot 61 haEr%IShg\!Aé/;% Ededa%ﬁégg%udm hydrol>e<2| Tro- @%ﬁ?ﬁ%%r? &933 |18Q°1%6H’51@r%2%f| §h.d3
Aft er Sté¢hororfg(4- ﬂuorib.;ﬁahnjalbthymydbrpymmmbn@(&mezpletc?)etepH)was neutralized by
addition of 1IN HCl, and the solvent was evaporated in 20 vaccuo. The
residue (165 ng, yellow oil) was | oaded onto a 20 g prepacked fl ash

chr omaigey ARRY)-SQEUAFu6Fdghen @l dtyn9Np Wik iR 21374 I60-10R%h dhiddidACebad € 1N

hept ane gradient, the fractions contalnlnP t he desired product were
col | ectldg titls cymppulncbwambtel@ms of off teehiteisplié MSmpéLmad3&s (MHH yhisingel | ow

cry al Li ne, soli 0 lL.e 7

5 pef e Sbbis R Bias TeRsBe Ot by AR bty -2coa 5145 1 o1 4
n 2 0nQluordfﬁeﬂ;ﬂ%y&ﬁﬁ%lﬁﬁﬂn@?@J;ﬁﬁ&ﬁi?tftﬁ&car%xylﬁi &id Bénzyl ester.
(RS)-3-(5-Brono-pyrimdin-2-y1)-1,5,5-tri nmet hyl-2-oxo-pyrrolidine-3-carboxy

lic acid benzyl ester The title conpound mas obtained as a col orl ess
viscous oil, Ms: nle = 420.1, 418.2 # oﬁ% using chemstry simlar to

t hat described in Exanple 5, step ZE ( S) benzyl 1,5,5-trinethyl-

2- oxopyrr C(RIS()-I3P(6-(33-Fardioplyélgﬂﬁtl()ﬁy@pphmlﬂm-s-tyﬁpl, 5- taimhthylplperldln 2-one

5- brono- 2- chl oropyrim di ne. Step 2:
(RS)-3-(5-Bronmo-pyrimdin-2-y1)-1,5,5-tri -pyrrolidin-2-one 10 The
title conpound was obtained as a crysta.N mhite solid, M5 me = 284.0,
286.0 (M+H), using chem stry simlar tg.tfhatydescribed in Exanple 6 from
(RS) - 3- (5-bromopyri m di n-2-y1) -£1, rlnethyl 2- 0x0- pyrrolidine-3-carboxyl
ic acid benzyl ester. 15 Step 3:
(RS)3 3- (5- ((3-Fl uorophenypet hynylYpyri m din-2-y1)-1,5,5-trinethyl pyrrolidin
-2- Oneﬁh%ﬁF:5CB%ﬁ)@qgﬂﬁMﬂgpMQQkﬂﬂhﬁbqﬁgmﬁﬁn% crystalllne white solid, Ms:
me = 324. NHH) using chentstry simlar to that described in Exanple 1,
step 2 fronl(RS %/@5 i odopyridin-2-y1)-1,5,5- trimethyl pyrrolidin-2-one
and 1- ethynyl- fINuor o- benzene.

The title compound was obtained as a yellow solid, MS: m/e = 233.0, 234.9 (M+H"), using
chemistry similar to that described in Example 8, step 1 from 2-chloro-5-iodopyrimidine and 1-

20 ecthynyl-3-fluorobenzene.

Step 2: (RS)-1,6.6-Trimethyl-2-0x0-3-(5-((3-fluorophenylethynyl)-pyrimidin-2-y)-piperidine-

3-carboxylic acid benzyl ester




20Exanpl e 8
(RS)-3-(5-((4-Fluorophenyl)ethynyl)pyrimdin-2-yl1)-1,5,5-trinmethyl pyrrolidi
n- 2- one W80ep1211463%1 Chl or 0- 5- (4- f | uor o- phenyl et hyny1) - py PCERiE®2012/0573%8D

2012/ 146551PCT/ EP2012/ 057335 -29- A sol ution of 2-chl oro-5-iodopyrim di ne
(600 ny, 2.5 mmol), 1-ethynyl-4-fluoroBénzene (330 ny, 2.75 mmol),
triethylamne (556 ng, 761 |A 5.49 mmol), and bis(triphenyl -

phosphi ne) p adium (11) chloride (175 ng, 250 iumol) in 7 nl of THF was
purged with go en copper (1) iodide (23.8 ng, 125 iunol) was added
and the reacti oy S ated for 2h at 5 roomtenperature. The dark sol ution
was filtered and "N¢ol i ds were washed with THF. The residue was taken up
3 , adsorbed onto 3 g of silicagel which was | oaded onto a 50
g prepac flash chromat ography colum. After elution with a 0% to 20%
ethyl acetate in heptane gradient, the fractions containing the desired
productThaeiR ceRIpbeed Rk étqaﬁﬁb@wa %%ﬁwmll (i ch@ﬁnsft ithil4r t6 t150 ABRWIBE] AS an
crystalline light yellow solid .1, 235.1 (MAl). 10 Step 2:
3-[5- (@xqunnl@rhstphérfmr@ﬂh@hy@ﬁtpt}neitlmldrwoeplpqr]ldme-s oBrhoxy herdig beIJZ—Yb&&berWdr ol i

di ne- o) hG, aC| T ti ound was obtained as a
| i ght yeﬁ%or\?v g\(/(scoolfso R P;a ylﬁﬁl&% @ fyﬁfléfsgeggl?ng 15 chem stry simlar

to that described in Exarrple 5, step 2 from

(RS)-1,5, 5- trlrrethyl 2 oxopyrrolidine-3-carboxylic acid benzyl‘
(Exan‘p| _' 'y s b JODQR] CH ) v din-2nd b haoL sk aagthvl P1PA

est er

e. Step
(RS) 3 T(h§ “{IF zfoﬂpﬁ%?do% Se%ti}%lg?%ilsn% lbtfrr?vr?ll Ohd 5 ﬂ]/ °1. }33852 {MJF%TIE)t’ HyP%yr rolidin
- 2- one ch@fistriyairnildrlte thao dpotibel indSxaatpiab lﬁBl’h (&S)al (Wﬁﬁhmem@ky ox043-b-(BS: me =

324.2 (M4 i ng hemstrysmlar to_that descr n Exanple 6 from
345- (44 UPER%VH fnwml w%yl.mf&}dﬁ@ §EpORx 105%&4? YHpier2- oxo- pyrrol i di

ne-gy carboxylic acid benzyl ester. Exanple 9
25(RS) - 3- (6- ((3- Fl uor ophenyl ) et hynyl ) pyri dazin-3-y1)-1,5,5-tri net hyl pyrroli
di n- 2- one Step 1: 3-Chl oro-6- (3-Example-18henyl et hyny1l) - pyri dazi ne WO

2012/ 14655(1{%()::9-E§c?[90%;§7{10‘5:’ g3§i?net131}91 3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one

N—
N

g
~ OH O
A

The title compound was obtained as byproduct in the synthesis of Example 1 as a light brown
15 oil, MS: m/e = 321.2 (M+H)).
Example 19
(RS)-3-Methoxy-1.5,5-trimethyl-3-(5-(phenylethynylpyridin-2-yD)pyrrolidin-2-one

The title compound was obtained as a light yellow oil, MS: m/e = 335.2 (M+H"), using
20  chemistry similar to that described in Example 12, step 2 from (RS)-3-hydroxy-1,5,5-trimethyl-
3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one (Example 18) and iodomethane.

Example 20
(RS)-1,3,5,5-Tetramethyl-3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one



The title conpound was obtained as a crystalline light yellow solid, Ms:

me = 233.1, 235.0 (MtH '), using chemstry simlar to that described in

Exanpl e 8wo0ep14855ir om 3- chl or o- 6- i odopyri dazi ne and PCT/EP2012/057335

1- et hynyl- 3-fl uorobenzene. 5 Step 2:

(RS) - 3-[ 6-(3-Fl uoro-phenyl et hynyl) - pyr-8&azi n- 3-y1] -1, 5, 5-t ri met hy1- 2- oxo- py

rrolidine-3- carboxylic acid benzyl ester The title conmpound was obt ai ned

as a yellow gum Ms: nmle = 458.3 (M+tH "), ing chem stry 10 simlar to

t hat described in Exanple 5, step 2 from

(RS)-1,5,5-trinmethyl-2-oxo-pyrrolidine

(Exanple 5, step 1) and 3-chl oro-6-(

Step 3:

(RS)-3-(6- ((3 quorophenypethyny
: d

C rboxyllc acid benzyl ester
or o- phenyl et hynyl) - pyri dazi ne.

oiless vi scous oil, M5
dr=de%cri bed in Exanple 6

F i Step 1. 3-Chloro-6-(4-fluoro- phenyleth&n&l) pyri dazi ne WO

2012/14 551PCT/ EP2012/ 057335 Cl  The tit]e co und was obtalned as a

crystall ﬁweﬁ%lewpgﬁpu WPSowtglaF%pawéﬁe e, Mygner 3 Mﬂ(iwﬂsmgc RSty

cherg sttt ek Abi Al E RS ERRBY-8-8-io&-Bhidin LA 3;£:h! or 0- 6-

|odopyr? 32|neaanﬁk1 et yny%ﬁh ? :%%nzgne é iod-Byidin-2H M
trimethyl-pyrrolidin-2-one (Example I, step 1) and iodomethane.

Step 2: (RS)-1,3.5.5-Tetramethyl-3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one

10 The title compound was obtained as a light brown oil, MS: m/e = 319.1 (M+H"), using chemistry
similar to that described in Example 1, step 2 from (RS)-3-(5-i0do-pyridin-2-yl)-1,3,5,5-
tetramethyl-pyrrolidin-2-one (Example 20, step 1) and phenylacetylene.

Example 21
15  (RS)-3-(3-fluoro-5-((3-fluorophenyl)ethynyl)pyridin-2-yl)-1,5,5-trimethylpyrrolidin-2-one




Step 2:

(RS) - 3-[6-(3-Fluoro-phenyl et hynyl) - pyri dazin-3-y1]-1,5,5-trimet hyl-2-oxo-py
rrolidi newe-20raubsstyl i ¢ aci d benzyl ester The title colrpomErAINMAS736HL ai ned
as a yellow viscous oil, M5 me = 458.3 (MtH '), using 10 chem stry
simlar to that described in Exanple 539step 2 from
(RS)-1,5,5-trinmethyl-2-oxopyrrolidine-3-carboxylic acid benzyl ester

( ex anplhehitlezbapolnd aadoiRaiabd ay Dtight(bdowh belid) P myket Moy (Y+BYY, usiagi ne. Step

( RS) - 3chemisiry similisite ek Assseber infixppipls basssml Gopid.3 fifglogo-PripdpayRingyre ol i din
- 2- One],§§tﬁ-§m&}ﬁ%ﬁ%l Q#Rd was obtained as a colorless viscous oil, M
me = 324 u5|ng chenlstry simlar to that described in Exanple 6
from (RS) - 346- (4 fl uor o- phenyl - et hyny1l) -

e A QL S TN A e e A S I SRR T e
20( RS) 3 ( 6- (Phenyl et hynyl ) pyri dazin-3-y1)-1,5,5-trinethyl pyrrolidin-2-one
Step 1. 3-Chl oro-6-(phenyl et hynyl) - pyri dazi ne WO

2012/ 146551PCT/ EP201%/ 057335 -32- The title conpound was obtained as a
crystalline light yelhow solid, M5: me = 215.2, 217.2 (M+tH '), using

chem stry siml al { hat described in Exanple 8, step 1 from 3-chl oro- 6-

i odopyri dazi ne -@t hynyl - benzene. 5 Step 2:

nyl et hynyl) - pyridazi n-3-y1]-1,5,5-trimethyl-2-oxo-pyrrolidine
-3- carb | ic acid benzyl ester The title conpound was obtained as a
light yelTowoil, MS: nme = 440.2 (N%H ), using 10 chem stry simlar to
that desghiRedn But@(@gﬂ)lﬁalﬁed sl R bfrcS\Qﬁrbll MS rn/e =319.1 éMJrH ), usmg chemistry
(RS)-1,5,5-trinethyl-2-oxopyrrol |%lne 3-carboxylic acid benzyl éester

( Exarrplsenﬁ‘ﬂr tethep dds)crlhﬂﬂln&-xetmp@r bwsaprﬂtmnﬂRS) By Bnyffpro- pymdaﬂmzfldwz -31-9.3:

(R - 3- nyl.e 5-tripet hyl rrolidin-2-one
t@w&gpegﬁ%@%—é AR rba e iR h RS e = 306, 3

(NHH , using chem stry S|n1Iar to t hat described in Exanple 6 from

(RS) - 346 (phenyl et hynyl) - pyri dazi n- 3-

y1]-1,5,5-trimet hyl-2- oxo-pyrrol i dikxampled2boxyl i c acid benzyl ester.

Exanpl e 12

20(RS) - 1, 6, 6- Tr i nHFRyITMEPE-HHRROMe Ry BYIding-¥0-326R302-80¢; §i n- 2- one

15

The title compound was obtained as a light yellow solid, MS: m/e = 331.0 (M+H"), using
chemistry similar to that described in Example 1, step 1 from 2-fluoro-5-iodopyridine and 1-
methyl-azepan-2-one.

20
Step 2: (RS)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one




Step 1: 3 to 1 Mxture of 6,6-dinethyl-piperidin-2-one and

3, 3-di net hyl - pi peri di n- 2- one: WO 2012/ 146551PCT/ EP2012/ 057335 -33- To
9.97 g (88020mymabiysiof 2, 2, -di met hyl cycl opent anone wer e &duaR2010/08133Hf 98%
formc acid with stirring. To this clear solution was added 15.1 g (133
mol ) of hydroxyl ani ne- O-sul fonic aci d40n portions, nmintaining the

t eneprature between 15-20C using an ice-bath. After stirring for 5 mn the
white SuspelooipobeEanEoliaiabeay arseabitd mui Msenm: xBosa (W&H{*t)hm‘ngrﬁfehﬁmgd for
4h 5 (100C) and all owed to cool overnig ng yeIIOM/squtlon

was coﬁ&@flﬁrrtafl@ad?%ﬂb%fh%anwel |Ste§r2tfrwéﬁéb%éﬁ%ﬂglwgr}dm E8ylt aken up
in 30 %glﬁee{Exa 21@@2 91fe 315\'a1§(9 egg![a?%égjl(riﬁéu de solution and 100 m of

chloroforn1 Vi gou ousfy tirre I ssol ution was conplete. The pH
of the aqueous phase was adjusted to 8 by addition of 25% NaOH sol uti on.
Theﬁgrganic phase was separ at ed. Tgﬁﬁﬁﬁéﬁggs phase was extracted five tines
30 mM of 10 chloroform The c rgani c phases were washed with
10 M of wate \[ C JofleVaccuo to
Jeld 6.0 g ol T A o TS b s e o
chromat ography over silicagel (ethyl acetat#
containing the two isoners were col |l ect gd
white solid which was directly used in khe
1, 6, 6-Tri net hyl - pi peri di n-2-one q

et hanol 9:1). Fractions

Q Yield 4.72 g (41.8% of a

oekt step. 15 Step 2:

0 a solution of a 3 to 1 m xture of

3, 3-di met hyl pi peri di n-2-one and 4'5 di met hyl pi peridin-2-one (4.72 g, 37.1
mml) in 60nml of THF was added 60% sodi um hydri de suspension (1.93g, 48.2
20 mMolphe tiTlRQoHHEY¥nd @%%tgﬂedﬂl& Hélﬁ yé’%w%hd[ rl\ﬁg @fc £ 999N (0ITRES alige for 30
m nutes. Then nethyl iodide (3. was added and the reaction
m xt ur ehemistrysimilardo dtat d@ﬁ@ﬁb@demmetamptwle stwélrﬁnrg IﬁRS) FHi&-iodsapyridim 2rilkiur e was

quenched w .t h wat etate/water. The orange oi
wnsl nreH R Eas B i eaul e s oM TR R cer el ution with
50@6to 100% et hyl acetate in heptane gradient, the fractions containing the

desired 25 product were collected to yield 2.46 g (47% of the title
conpound as a light yellow solid; afsmplgRdg (17% of isoneric

1,3,3-trineth e

L3 e S BAREES S B R N Al bt Mg ame
colorless viscous oil, M5 me = 345.1 (Mt , using chenlstry simlar to
that described in Exanple 1, step 1 fro -trinmethyl -piperidin-2-one
and 2-fluoro-5-iodopyridine. 5 Step 3: K
(RS)-1, 6, 6-Trinmet hyl-3-(5-(phenyl et hyAyl Jpyridi n-2-yl)pi peridin-2-one The
title conpound was obtai ned as alnght yel l ow viscous oil, Ms: me = 319.2
(MtH "), using chem stry simlar t0 that described in Exanple 1, step 2

fr Of@ ( R@e tél‘e c@%o&nd Ras 9ota1tnéd FES MYk-brown solid, MS: m/e = 323.1 % +H"), u

3' dro-1"H[2, 31b|pyr|d|nyI-T-one and 3-et hyn I-pyrldlne
10Exarrphgnﬂ53y smnlar to that described in example 1, step 2 from (RS)-3-(5-i0do- pyr1d1n—2 yl)-1-

() S o O P B LB Rl RSl | oL 1 per 2

me = 337.2 (MtH ' ), usi ng

Example 25
20 (S or R)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one
Chiral Chiral

or




chem stry simlar to that described in Exanple 1, step 2 from
(RS)-5-i0do-1',6",6"-trinmethyl 15

3',4',5 ,8Wo2etuedsydro- 1' H [ 2, 31bi pyridi nyl -2' -one and PCT/EP2012/057335

1- et hynyl- 3-fl uoro- benzene. Exanple 14

(RS) - 3- (5- ((4- Fl uor ophenyl ) et hynyl ) pyr#tth n-2-y1) -1, 6, 6-tri net hyl pi peri di n- 2
-one 20 The title conpound was obtained as a |light yell ow waxy solid, NS
me = 3hé.t2le(chiripound, all@ihﬂgellbhﬂdﬂﬂ SMSyrn&i B0l (Mo H hatas¢egarddigtsepmrafxasp! e

1, step2f o] -trinmethyl-

3 4 EgRSBl r{lghyla}&,%p]ép_nquth}[nzl Bmlﬁs'}ryla—lagﬁgan-ﬁ e Eagyple 22) using a chiral

1- et hy

25( RS)r% nﬂl(fl{#lwr?gt ?\g lfﬁ enyel eett >9r11§ )48;}?'5%1]\%1 In-2-yl)pi peridin-2-one
WO 2012/ 146551PCT/ EP2012/ 057335 35- St ep 1:

(RS): 1,6, 6-Trinethyl-2-oxo- pi peri di carboxylic acid benzyl ester )-Nn
o] Thse title conpound was obtai ned ]iegﬁt yel low oil, using chemstry
simlar to that -

B oot ri et hyl -k o o ey %%é%’ﬁ%‘?%%ﬁ%‘;‘f’ﬁ?%'ﬂ‘b%ﬁa{%ep%'% oS,

(RS)-1, 6, 6-Trinmethyl-2-ox ( Sbighenyl et hynyl - pyri mi di n- 2- =\pCpeti di ne- 3-
carboxylic acid benzyl i i ng
yel l ow oi |, using chgm
from (RS)-1,6, 6-tr}
and 2-chl oro-

§{mlar to that described g yple 5 step 2
1- 2- ox0- pi peri ddome- 3- car box &daci @ benzyl ester
nyl et hynyl ) pyri m di ne (CAS: 388-40-9]). Step 3:
(RS)-1,6,6-Tr t hyl- 3- (5- (phenyl et hynyl ) pyri -2-yl) pi peridin-2-one 15
The title co und was obtained as a |ight yell solid, Ms: me = 320.2
(Mt1-1'"), using chemstry simlar to that described in Exanple 6 from

(RS) - 1, Theitkercompbiiyd] a2ighk gelldw( &it, MS: m/e = 305.1 (M+H"), was prepared by separation of
Dy SR B i Rt R e s SR R Sy Tt &

20(RS) Wi 1494QP ) BLAYRY L, 4 ik 166tr|n'ethylp|per|d
o 5 predtings (Refedsi (AP R BB LB gélgsaév% )

(RS0 1, 6, 6-Tri net hyl- 2- oxo- 3- (5- ((4- fI uorophenypet hynyl) pyrimdin-2-yl)-pi
peri di ne3-carboxylic acid benzyl e er r}? title conpound was obtai ned as
an orange oil, using chemistry sim ’5‘1‘“?]8 hat described in

(3RS,3aSR,6aSR)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-hexahydro-
cyclopenta[b]pyrrol-2-one

15 Step 1: (3RS.3aSR.6aSR)-3-(5-lodo-pyridin-2-yl)-1-methyl-hexahydro-cyclopenta|blpyrrol-2-

onc

The title compound was obtained as a yellow oil, MS: m/e = 342.9 (M+H"), using chemistry
similar to that described in Example 1, step 1 from 2-fluoro-5-iodopyridine and cis-1-methyl-
20  hexahydro-cyclopenta[b]pyrrol-2-one (CAS 169688-72-6).

Step 2: (3RS.3aSR.6aSR)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-hexahydro-

cyclopenta[blpyrrol-2-one




5 Exanple 5, step 2 from (RS)-1, 6, 6-trinethyl-2-oxo-piperidine-3-carboxylic
acid benzyl ester and 2-chloro -5 -(4-fluoro -phenyl ethynyl)-pyrimdine
(Exanpl e 80 2812¢43655). Step 2: PCT/EP2012/057335

(RS) - 3- (5-((4-Fl uorophenypet hynyl ) pyri m din-2-yl1)-1, 6, 6-trimethyl pi peri di n-
2-one The title conpound was obtai ned -4%- an off-white solid, M5: me =
338.2 (MAl), using 10 chem stry simlar to that described in Exanple 6 from
(RS)-1,6,6-trine 1- 2-oxo0-3-(5-((4-

" pyri mdin-2-y1)-pi peridine-3-carboxylic acid benzyl

ester. Exanpl +
(RS) - 3-(5- ((3 llubrcophenyl ) et hynyl ) pyri midi n-2-y1)-1, 6, 6-tri et hyl pi peridin
ZStep 1: 2-Chl oro-5-(3-fl uoro-phenyl et hyny1) - pyri m di ne The
ound was obtained as a yellow solid, Ms: me = 233.0, 234.9
(MAlI'), using chemstry simlar to that described in Exanple 8, step 1 from
2- chl orTe Sitle @0 0Py uhdivad dligaiasdiasla bd®nedil) Wiy Im3-=f 3 Lior (MeHi)e nsing ch¥thistry

2012/146551PCT/EP2012/057335 -37- The title conmpound was obtainhed as_ a
yel | owsBnilar t ghah gescrbeA gltefx?mglenli ISP 250 HERS @i PpbR Y3 1(priedeampiden-gylstep 2

o R B TR RO BEE o2 AP B cfRagy| ester

Step 3:
(RS) - 3- (5-((4-Fl uorophenypet hynyl ) pyri m 2-y1)-1,6,6-trinethylpiperidin-
2-one The title compound was obt ai ‘%Ee Ilght brown solid, Ms: me =

338. 2 1o(st
I ° 1( o t%ﬁ%ﬁﬁ 'Ogsrgikor%R?JlfMeﬁ{yl 35 ﬂ%yﬁﬁwﬂ%mmz@aﬁﬁamyﬁd rom

f 1 uor ophenypet hyny1) - pyri nm di reylopéntaph|pgriodi2rmne3- car boxyl i ¢ aci d benzyl
ester. Exanple 18

(RS) - 3- Hydroxy-1,5,5-tri
2-one The title co

Chiral
él)pyrrolldln-
synt hesi s of

h%}(ngS (phenyl et hynyl ) pyri di
was obtai ned as byproduct |

Exanple 1 as a |ight oil, M me = 321.2 (Myd) LEXanple 19
(RS) - 3- Met hoxy- 1, 5, 5{t thy1- 3- (5- (pheny! et hynyl ) pyfi di y1) pyrrolidin-
2-one The title ¢ d was obtained as a |ight oil, M5 me =

335.2 (M+H), 20 chemistry simlar to th
step 2 from ( - 3-hydroxy-1,5,5-trimethyl 3 -(

(phenylethyny )pyridin 2-yl)pyrro lidin-2-one (Exanple 18) and
i odonet hane.

(RS) - 1, it C\‘rfapparﬁéetaﬂggbt wellos: oib My hy by 1 IMH divves Prspaygsivrsspatation of one
10 (3RS,3aSR,6aSR)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-hexahydro-cyclopenta[b]pyrrol-2-

scribed in Exanple 12,

one (Example 27) using a chiral column (Chiralpak AD with heptane:isopropanol 60:40 as
solvent).
Example 29
(3RS,3aSR,6aSR)-3-[5-(4-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-hexahydro-
15 cyclopenta[b]pyrrol-2-one

The title compound was obtained as a light brown oil, MS: m/e = 335.1 (M+H"), using chemistry
similar to that described in example 1, step 2 from (3RS,3aSR,6aSR)-3-(5-i0odo-pyridin-2-yl)-1-
methyl-hexahydro-cyclopenta[b]pyrrol-2-one (Example 27, step 1) and 1-ethynyl-4-fluoro-

20 benzene.



WO 2012/ 146551PCT/ EP2012/ 057335 -38- | Step 1:
(RS)-3-(5-1odo-pyridin-2-y1)-1,3,5,5-tetranmet hyl -pyrrolidin-2-one --..-(
The titl ewDi2oi2814688pound was obtai ned as a white solid, PNBEPRI12/0573385. 0
(MAI'), using chemistry 5 simlar to that described in Exanple 12, step 2
from (RS)-3-(5-i0do-pyridin-2-yl1)-1,5,-83- tri nmet hyl - pyrrolidin-2-one
(Exanple 1, step 1) and iodonethane. Step 2:

(RS)-1, 3,5, 5-Tetranet hyl- 3- ( 5- (phenE&zﬁhpmml)pyridin 2- yI)pyrroIidin 2 one
10 The title cﬁgﬁfund was obt ai ned as |I8ht brown o

0i |
(MAL), uslHS 6§§R§r3s[ﬁrfr§1de01t00Ph%édet }-Pb'@elq-erFixlaHﬁﬂévlﬂlexghwoz from
(RS) - 3-(5- |odo pyridin-2-yl)- Bty - pyrrolidin-2-one (Exanpl e
20, step 1) and phenyl acetyl en .loéxlgfnﬁlg)&gl%wm

15(RS) - 3- (3-fluoro-5-((3-fluorophenyl) et hyny prri din-2-y1)-1,5,5-trinethyl
pyrrolidin-2-one Step 1:
(RS) - 3-(3-Fluoro-5-iodo-pyridin-2-yl)- N et hyl - pyrrol i di n-2-one
N---..\.( FO I W 2012/146551PCT/ EP 7335 -39- The title conpound
was obtained as a light brown solis ; = 349.0 (M+l-1"), using

chem stry simlar to that descriliegd in Exarrple 1, step 1 from

2,3-di fluoro-5-iodopyridine and 1,5,5 -trinmethyl-pyrro lidin-2-one. 5 Step
2. 5 The title compound was obtained as a hght brown oil, MS: m/e = 335.1 (M+H"), using chemistry

(RS) - 3(3f|uor05( 3-fluoro ethyny ridin-2- 5tr|msthylpyr
rol i di mimilargp ghat despribed neqxamp Q%%P%%é%@-é&ﬂ%%% Y1+

L st e IS iy Pﬁz@?ﬂ%@% LG ep;’z%%qff%fwsqwo%-em' ¢

t ri met foghzepyr r ol i di n- 2- one (Exanple 21, step 1) and
1-et hynyl 3-fl uorobenzene. Exanple 22
(RS) - 1- Met hy1- 3- ( 5- phenyl et hynyl - pyF¥dmple3ly 1) - azepan- 2- one

10 (3R,3aS,6a8S) or (35,3aR,6aR)-3-[5-(3-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-

hexahydro-cyclopenta[b]pyrrol-2-one

Chiral Chiral

or

The title compound, a light yellow oil, MS: m/e = 335.1 (M+H"), was prepared by separation of
(3RS,3aSR,6aSR)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-hexahydro-
15 cyclopenta[b]pyrrol-2-one (Example 30) using a chiral column (Reprosil Chiral NR with
heptane:ethanol 60:40 as solvent).
Example 32
(3S,3aR,6aR) or (3R,3aS,6aS)-3-[5-(3-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-
hexahydro-cyclopenta[b]pyrrol-2-one



15 Step 1: (RS)-3-(5-10do-pyridin-2-yl)-1-nethyl-azepan-2-one The title
conpound was obtained as a light yellow solid, M5 me = 331.0 (Mtl-1"),
usi ng chewbDapryl4eismi | ar to that described in Exanpl e 1, PETHP23012/08730%
2-fluoro-5-iodopyridine and 1- nethyl -azepan-2-one. 20 Step 2:

(RS) - 1- Met hy1- 3- (5- phenyl et hynyl - pyri dith 2-y1) - azepan-2-one WO

2012/ 146551PCT/ EP2012/ 057335 -40- The title conpound was obtained as an
orange solid, Ms: me = (Mehial ), using chemi stry si ar tanirtthat
described in exanple 1, Hfrom wH

(RS) - 3- (5-1 0do- pyri di n- 2-
phenyl acet yl ene. S5ExanpNe
(RS) - 3-[ 5- (4- Fl uoro-p é'thynyl) pyri 8f n-2-y1]-1- meplly Hzepan- 2- one
The title conpouqd s#@&s obtained as a light yellaw s#fid, M52 me = 323.1
(MtH "), using i @- in exarrplel step 2
from (RS)-3-(5-w&do-pyridin-2-yl)-1- 10 net hyl -"&Zepan- 2- one (Exanple 22,
step 1) and 1-ethynyl-4-fluoro-benzene. Exanple 24

(RS) - 3l R-Ghipetyer, ANRAY &rokxy&y ]MSPM}%' diy g5 2wkl ! ar&lzt%ips%ﬁargﬁ&{‘@f 15

The title conmpound was obtained as a |ight brown soli = 323.1
(MeH ' X3RESREIY, 6ebig )B4 d(3-fibro- plmnytedlymls{atpydlégei-lyﬂehmethyéhamhbféml step 2

o SR DL bR el 2 o

R) - 1- Mhbgﬁéﬁe SthbsolpemsabRymyl - pyri di n-2-y1) - azepan-2-one Chiral WO
2012/ 146551PCT/ EP2012/ 057335 -41- The title conpound, a light yellow oil,

MS: ImMe = 305.1 (Mt -1'), was prepafxampl 33eparati on of
(3RS,3aSR,6aSR)-1-Methyl-3-(5-phenylethynyl-pyrimidin-2-yl)-hexahydro-

cyclopenta[b]pyrrol-2-one

The title compound was obtained as a white solid, MS: m/e = 318.1 (M+H"), using chemistry
10  similar to that described in example 5 and example 6 starting from cis-1-methyl-hexahydro-

cyclopenta[b]pyrrol-2-one (CAS 169688-72-6) instead of 5,5-dimethylpyrrolidin-2-one.
Examples 34 and 35

(3RS,6SR,7SR)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one and
15 (3SR,6SR,7SR)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one

\lHO

Step 1: 7:1-mixture of (3RS.5SR.6SR)-3-(5-lodo-pyridin-2-yl)-1-methyl-octahydro-indol-2-one
and (3SR.5SR.6SR)-3-(5-lodo-pyridin-2-y)-1-methyl-octahydro-indol-2-one




(RS) - 1- et hy1- 3- (5- phenyl et hynyl - pyri di n- 2-y1) - azepan- 2- one ( Exanple 22)
using a chiral colum (Reprosil Chiral NR with heptane: et hanol 60:40 as
sol vent ) .waxarepl465526 (R or PCT/EP2012/057335

S) - 1- Met hy1- 3- (5- phenyl et hynyl - pyri di n- 2-y1) - azepan-2-one Chiral or The
title conpound, a light yellowoil, Ms45me = 305.1 (M+l-1'), was prepared
by separ ation of

(RS) - = W -y} azepan- 22)
e ng A AP B el RSP PN R 2s
sol ventchembskgnhiar2d that described in Example 1, step 1 from 2-fluoro-5-iodopyridine and

o op AR S sl SHETELLACIONS P 1) “revarvero

(3R5 SR, GaSR} 3 \u -odo Pyt di-n-2 yl} 1-nmet ||y| hCAanydTG C) 'CI Gper‘.t "[ b] pyr
rol-2- one The title conmpound was obtai ned as ayellow0|l M5: nle =
342.9 (M 2: X3RS, 64RLTHR)CHRIKISA BY(5SpHEh b Rthyh @l Rfin- Qﬁsﬁﬁéétmm-ﬁhd@@m%% 4

step 1 fron12 quoro 5- |odopyr|d|ne and CIS 1- net yl 20
hexahy dp 3

{al bj ﬁéﬁfﬁﬁi%gu%%%%ﬁ%ﬁ?&%@/%& e S

conpourndonas 4P higainaps iRned, Xocuduer) s N&aml&"ﬂ as ah@ﬁﬂbr&wﬁly&lld JMS mlés+ Byl .2
chem str S|mlar to that described in anpl e ep 2 fr

(3RS, 34@%&5@%}1 the l(ﬂmr S@EH YT RIPRR TSRy pothyl-S- (5 phenylethynyl pyridin-2-yD-

met hyy! -

oL RSN LRI 0G0 ASHATIIS L PR g
(3S, BaRh&aR)ry]sieraJrhg' thaB d¢sGripdreimydxetnpienty Istep \2r frath p-72t-yriy tuteeotA BREGER, 7SR)-3-
cyel opent ac[ob r EO;I)-%-n?er‘gﬁyl%ryte{h?rld%h fnﬁgll 2 grjie a]f l_c|i J_r SRl\éé_'Rﬂé\lR)%-(S iodo-pyridin-2-

yl)-1-methyl-octahydro-indol-2one (Example 34, step 1) and phenylacetylene.

15 Example 36 and 37
(3R,6S,7S)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one and
(3S,6R,7R)-1-Methyl-3-(S-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one

(3R,68S,75)-1-Methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one (56 mg, colorless
20 gum), MS: m/e = 331.2 (M+H"), and (3S,6R,7R)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-
octahydro-indol-2-one, (62 mg, light yellow gum), MS: m/e = 331.2 (M+H"), were prepared by
separation of racemic (3RS,3aSR,7aSR)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-
indol-2-one (Example 34) using a chiral column (Reprosil Chiral NR with heptane:ethanol 80:20
as solvent).
25 Examples 38 and 39
(3RS,6SR,7SR)-3-[5-(3-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-octahydro-indol-2-
one and (3SR,6SR,7SR)-3-[5-(3-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-octahydro-

indol-2-one



The title conmpound, a light yellowoil, M5 me = 317.1 (Mr1-1"), was
prepared by separation of 10

( 3RS, 3aSRyeaBR)Hdssmet hy1- 3- ( 5- phenyl et hynyl - pyri di n- 2- y PCThiP2@lipar3es cycl ope
nt a[ b] pyrrol-2- one (Exanple 27) using a chiral colum (Chiral pak AD with
hept ane: i sopropanol 60:40 as sol vent) .-46-

Exanpl e 29

(3RS, 3aSR, 6aSR) - 3-[ 5- (4- Fl uor o- ph
drol5cycl openta[ b] pyrrol -2-one T
brown oil, Ms: me = 335.1 (NH
described in exanple 1,
(3RS, 3aSR, 6aSR) - 3- ( 5-
met hyl - hexahydr o- cycl ope [ b] pyrrol - 2- 6

anple 27, step 1) and
1- ethynyl 4-fluoro- 20 benzene. WD 2012/ 551PCT/ EP2012/ 057335 -43-
Exanpl e

(3RS, 3&@9 Litls SRNPaUG RS R 43R Y- Bk entdnflupreypieny legpmy imyriding 3yl L-msthdn - hexahy
dro- cygl.f Wg 1%5112 B rT§1(8|7 n%%?or i rﬂ_é}eeio' 5&&105%%9&%6%@ 2QRIGHRAANVES 2

l'ight bro , 1), using chemstry simlar to that
descri med= 3{49&3(@\!‘115]‘16) dnd gic@pnd Horoen (3 SR,6SR,7SR)-3-[5-(3-fluoro-phenylethynyl)-

SR 3 S 3- d i.d

ot 1y 1 PRBUar A eyt bR b SR e prse ahigined 55 & ighbyony syt MS:

1 et hy /& =334 ygﬂ@ﬁe)nﬁﬁﬂ@chéﬁﬁ@t@hﬁuﬁ@t&@iﬁ%sm(ﬁ&a le 34 and 35, step 2 from
(3S, 3aR, 6aR) - 34 FI uof o- pheny | et hyny1l) - pyridin-2-yl1] - 1- et t hyl -

hex ahy@r701-@}ll§ﬁu®@ﬁ(ﬁaﬁtﬁ]a§ﬁr7ra8m 3- (éﬂed@h}/m@n@hylbéfm@t -¢4¢talpidranindpl-FHeme aind | e
ggg?ggg%R%a$f{9héR}fgl(g cfg\c/ioof)ﬁidnw ylm -methﬁ3 ctajﬁy r|\0/|+1%1d&1 édne\?@’xar%le ggrs%ip P )y

(3RS, 3afiR36adiR)pidn]lacdtPchd. uor o- phenyl et hynyl) - pyri di n-2-y1] - 1- met hyl - hexahy
dro- 15 cycl opent a[ b] pyrrol -2-one (Exa Ie 3 0) using a chiral colum
(RePtosil Chiral NR with heptaneEzamploA0 ®ad4b as sol vent). Exanple 32

(3R 3G AR P PRSP Ry 23 st sl pinggcpgk 2-one

and (3S,6R,7R)-3-[5-(3-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-octahydro-indol-2-

in-2-y1] - 1- et hyl - hexahy
#tle compoun obt ai ned as a |ight
NOsi ng cheniﬁh sLnmlar to that

] H o

et hynyl) - pyri

one

15 (3R,68,7S)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-octahydro-indol-2-one (66 mg,
colorless gum), MS: m/e = 349.3 (M+H"), (3S,6R,7R)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-
yl]-1-methyl-octahydro-indol-2-one (63 mg, colorless gum), MS: m/e = 349.3 (M+H"), were
prepared by separation of racemic (3RS,6SR,7SR)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-
I-methyl-octahydro-indol-2-one (Example 38) using a chiral column (Reprosil Chiral NR with

20 heptane:ethanol 60:40 as solvent).

Example 42 and 43
(3R,6S,7S)-3-[5-(4-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-octahydro-indol-2-one
and (3S,6R,7R)-3-[5-(4-Fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-octahydro-indol-2-

one



hexahydr o-cycl openta [to] pyrrol-2-one WD 2012/ 146551PCT/ EP2012/ 057335

- 44- The title conmpound, a light yellowoil, M5 mle = 335.1 (Mt -1"),

was prepawecotzyi4e¥par ati on of PCT/EP2012/057335

(3RS, 3aSR, 6aSR) - 3-[ 5- (3-fl uor o- phenyl et hyny1) - pyri di n- 2-y1] - 1- et hyl - hexahy

drocycl opent a[ b] pyrrol - 2-one (Exanple-30) using a chiral colum (Reprosil

Chiral NR with heptane:ethanol 60:40 as solvent). 5Exanple 33

(3RS, 3aSR, 6aSR) - 1- Met hy1- 3- ( 5- phenyhet hynyl - pyri m - 2-y1) - hexahydr o-

cycl openta [b] pyrrol-2-one Th ¢l e conpound wagHobtained as a white

solid, M5 me = 318.1 (Mt -1") Uiy H s¥milar to that

descri bed in exanple 5 and exa Heystarting fko H

ci s-1-nmet hyl - hexahydr ocyc ta [Db] pyrrI - one (CAS 169688- 72- 6)

|nstead of 5,5 -dinethylp
Exanpl es 34 and 35

(3RS, Oy PR MRU AR er ﬁﬁSW&l%WPéﬂan%’vhﬂi D RTY i BS1-BOMA o iRl - 2-

15( 3SR26&RS§7SR) - 1- Met hy1- 3- (5- phenyl et hynyl - pyri di n-2-y1) - oct ahydr o-i ndol- 2
- St 1: 7:1-m ..
(SRe. 5 amCBRoBp BN, STy ARG FSRISR) 315 rfgre-BharalsynsDreis i 258nk and

(3SR 53Ry gﬁ a}ﬁﬁﬁ - §§‘Pz BM% {Sl%mnSg “ahdr &o de a@cﬁfcﬁgvm oPtdifdal 2 AP Brown\O

2012/ 1465 P201 e t| e conpou xture was obtai ned
as a yelill MB: ok FB4INEM il 9, ml@memgmﬁ)mlaum thet dehaiticgtin yxanpie Bdy stero? t hat

C1 s ooy B TRy 1B RarS b G iR i 208 Bt tetp s b hRe 6
S R 7SR udd (I¥R MR 3&18‘11()53 gﬂo{aﬁmﬁg%ﬁmxyl) preﬂHz'l ect%h%cﬂfb -iRdd12RRY B umple 34,

-indol-2-one and
- pheny Is&phly agd 4ﬁhor@h¢nﬁa§ﬁlylem Jﬂlammrosommwm @m@tedl' he title conpound
(3R5 ,6 SR7S R) 1 -methyl-3 -(5 -phenyl ethynyl -pyridin-2-yl)-o ctahydro

ot R 8 AT B hﬁ%@?zﬁw PR RS SUDAE Rt ¢ 4
R -1 rﬁﬂg hightia‘ello%gurﬂﬁwlr@%h:ymﬂ}wmm mgay:zk) 318- (@cmmwgnarymﬁlﬁ@i)z one

(22 was obtai ned as a brown me = 331.2 (W usi r&g chem stry
si il arpypémr%a%] lqestiwi- B@tahyqﬁ%e@&%ﬁr@eiﬁ S bt Wﬂlew\galm? ¢ ar

3R5, 6 I
(7o R0 T8 A gLt SO Loy o
- i ndol-p&ndm—l( EL@alnmleﬂlyBéctahycprﬂ@ol-amhep(lﬁemyjala@léjl yéle@e chlieBEnhmpi @®eptosdnd 37
and 568 C7h l)al T%R with Xeptane(e?hﬁlo?gg 48tapgoq¥entfyr I din-2-y1)-octahydro-indol-2-one

(3S,6R 7R) - 1- Met hy1- 3- (5 phenyl et hynyl - pyri di n- 2-y1) - oct ahydr o-i ndol- 2- one

(3RR6 S ,7 S)-1 -Methyl-3 -(5 - phenEJ;ﬁ{,Wrml -pyridin-2-yl)-o ctahydro

-indol-2-one (56 ny, colorless
(RS)-3-[5-(2-Chloro-pyridin-4-ylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrrolidin-2-one

n

The title compound was obtained as a light yellow oil, MS: m/e = 340.3/342.4 (M+H"), using
20  chemistry similar to that described in Example 1, step 2 from (RS)-3-(5-iodopyridin-2-yl)-1,5,5-
trimethylpyrrolidin-2-one (Example 1, step 1) and 2-chloro-4-ethynyl-pyridine (CAS 945717-09-
9).
Example 45
(S) or (R)-3-[5-(2-Chloro-pyridin-4-ylethynyl)-pyridin-2-yl]-1,5,5-trimethyl-pyrrolidin-2-

25 one



20 gum), M5 me = 331.2 (MtH '), and (3 S

, 6R, 7R) - 1- net hy1- 3- ( 5- phenyl et hynyl - pyri di n-2-y1) - oct ahydro-i ndol-2-one,
(62 ng, Iwohlwiykwbisow gum), M. nie = 331.2 (M+H), were pCEEX2@EA/0BB3S
separation of racemc (3R5 ,3 aS R 7 aS R-1 -nmethyl-3 -(5

- phenyl et hynyl - pyri di n-2-y1)-o0 ctahydr-83~ indol-2-one (Exanple 34) using a
chiral colum (Reprosil Chiral NR with heptane: ethanol80: 20 as sol vent).
25Exanpl es 38 and 39 Chiral Chiral

(3RS, 6SR, 7SR) - 3-[ 5- (3- Fl uo t hyl - oct ahydr
0-indol-2- one and
(3SR, 6SR, 7SR) - 345- ( 3-
- indol-2- one, WO

t hyl - oct ahydro
6551PCT/EP2012/057335 46 & t|tIe conpound
(3RS, 6SR, 7SR -%r 3-fl uoro-phenyl et hynyl) - ' 2. y1] - 1- met hyl oct ahydr o
-indol- 2-one (ﬂ ng, mgjor isoner, exo- adductw s obtained as a yell ow
oil, M5 me 349. 3 (NHFD, and the m nor i soner

SSR 6 R) - 345- | e
byt i i )Cowﬂ%éﬂﬁ ovelS0 SO Risy YA Ra® o v, wasoramved Wesepatign
i ght LfoRe g ) guym(2- hﬁord’%ﬁﬂ-‘m—’ﬁ@etﬁyﬁ%b&mdlﬂ& G- 1cNeaiBEthyl-Syrio dai-2 it hat
described in exanple 34 and 35, steﬁ?z froma 7:1-m xture of

( 3RS, 34ERumAsRy L 13%1115%1 Flajerd colppingChiralpgl WD) widh hptang sp iepand H0id¢s solverte and
(3SR, 3aSR, 7aSR) - 3- (5-1 odo- pyri di n-2-y1) - 1- met hyl - oct ahydr o-i ndol- 2one
(Exanmpl e 34, step 1) and 3-fl uorophenyl acetyl ene. 10Exanp|e 40 and 41
(3RfBS 7S) 3 15 (3- Fl uor o- phenyl et hgxwiplegr i di n- 2-y1] - 1- net hyl - oct ahydr o-i
ndol -

(3S, 6R fBe? 013@53 (BCChlpre-nymichgaylehay yh-Ryyidin b 1 8- rimptby kph rgdig g or o- i
ndol -2- one 15

(3R, 68 7S) - 345- (3-f | uor o- phenylethynyfs pyridin-2-y1]-1-nethyl -octahydro-in
dol-2-one (66 ng, colorless mchiras: me = 349.3 (MH), Chira

(3S,6R 7R)-3-[5-(3-fl uoro- nyl et hynyl) - pyri di n- 2-
y1] - 1- net hyl - oct ahydr o-N -one (63 ng, colorless g
(M+H), were prepared by d ation of r@cemc

(3R5, 65R, 75R)r 3-[ 5 -fTUor o- phenyl et hynyl) -pyridin
1- net hyl - oct a ry<i ndol- 2-one (Exanpl e 38) usingya chlral col um (Repr osi
Chiral NR w t hN2@~7hept ane: et hano160: 40 as sol v . Exanple 42 and 43

(3R, 6S,7S) - 3- 15- (4- Fl uor o- phenyl et hyny1) - pyri di n- 2-y1] - 1- et hyl - oct ahydr o-i

ool 2 RS, SRR gt L oo e R tng X

(3RS, 655{)&&@)11—0’&(38]5-4 [EL(Q&hM@Jp@nghlneft Pigtingmy b pyritith- 2y B- Iy 5-trithethet-hytre latib-ah

dl’ RE 6%&‘%&?51@2%9%( i}lSl;lé gaﬁlaﬂ%ﬂglﬁlgﬂ @ ﬁ{%)AI%yV ithjcptane g,sg})ropan%l 60:40 as

nethylsggg ydro-indol-2-one (189 ng, mmjor isoner, exo-adduct) was
obtained as'a light brown oil, M5 me = 349.3 (NHFD, usi ng chem stry
simlar to that described in exanple 34, step 2 froma 7:1-m xture of

(3R5, 3aSR, 7aSR) - 3- (5-1 odo- pyri di n-2-y1) - 1- et hyl - oct ahydr o-i ndol-2- one and
(3SR, 3aSR, 7aSR) - 3- (5-1 odo- pyri di n-2-y1) - 1- met hyl - oct ahydr o-i ndol- 2one
(Exanpl e 34, step 1) and 4-fluorophenyl acetyl ene. The m nor isoner was not

i sol ated. 10

(3R, 65, 75) - 345- (4- Fl uor o- phenyl et hyny1) - pyri di n- 2-y1] - 1- net hyl - oct ahydr o-i n
dol-2-one (78

“mle = 349.3



ng, light yellow gum), Ms: me = 349.3 (M+H),

(3S, 6R, 7R) - 345- (4-f | uor o- phenyl et hyny1l) -

pyri di n- 2voRpr2imsast hyl - oct ahydr o-i ndol-2-one (75 ng, |i gou/BPee2O3g0im) , NS
me = 349.3 (M+tH), were prepared by separation of racemc

(3R5, 65R, 75R) - 3- [ 5- (4-f | uor o- phenyl et h§dy 1) -

pyridin-2-y1]-1-net hyl - oct ahydr o-i ndol-2-one (Exanple 42) using a chiral
colum (Reprosil 15 Chiral NR with haphmie: et hanol160: 40 as sol vent).

Exanpl e 44

(RS)-3-[5-(2- Ioro g 4-yl et hynyl)-pyridin-2-y1]-1,5,5-trinethyl-pyrr
ol i di n-2-on Coﬁﬁ@u Kpound was obt ai ned as a light yellowoil, Ms:
me = 340. 3/342 4 (l\/HrH) using 20 chem stry sigilar to that described in
Exanple 1, step 2 from (RS)-3-(5- |odopyn(ﬁvr yl) 1,5, 5-
trinethylpyrrolldln 2-one (Example 1, stgp rnan|q

2-chl or o- 4- et hynyl - pyri di ne (CAS 94571 é- o)

2012/ 146551PCT/ EP2012/ 057335 - 48- e tfitl e‘éonpound, a yellow solid,

MS: mle = 340.4/342.4 (M+H), was p e Mparation of
(RS)-3-[5-(2-chloro-pyridin-4-ylet yr di nR2- -y1]-1,5,5-trinethyl-pyrr
olidin-2-one (Exanple 44) using a i
hept ane: i sopropanol 60:40 as s .
(S)-3-[5-(2-Cnhl oro-pyridi & et hynyl) -pyridin-2-y1]-1,5,5-trinmethyl-pyrro
l'i din-2- one The title conpound, a |ight yellom1§olld M5: me =
340.4/342. 4 (MrH), was prepared by separation of

(RS) - 34892 chl or o- pyri di n- 4-yl et hynyl) - pyridi n-2-y1] -1, 5, 5-tri net hyl - pyrro

lidin- 340 2-one (EXaF-R, dAdreHSR MohyRIrédtn roatlhare)%lawm (Chiral pak AD with
hept ane: i sopropanol 60: 40 as solvent). WD 20I2/'146551PCT/ EP2012/ 057335

-49- G 1s N or CH;
with the proviso that maximum one of G or X can be nitrogen;
R is phenyl or pyridinyl, which are optionally substituted by halogen;
R’ is hydrogen, lower alkyl, hydroxy, lower alkoxy or C(O)O-benzyl;

10 RR*,R* R" R R® are independently from each other hydrogen or lower alkyl;
or R® and R* may form together with the carbon atom to which they are attached a

Cse-cycloalkyl ring, if mis 0 and nis 1 or 2;

R’ is hydrogen or lower alkyl;
n is0, 1or2;
I5 m is 0 or 1; with the proviso that n and m are not simultancously 0;

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

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

2. A compound of formula IA according to claim 1,

20
wherein

R is phenyl or pyridinyl, which are optionally substituted by halogen;



Claims 1. A conpound of fornmula Lo 3R3'" [AA/ | wherein 5 Xis Nor GR

wherein R is hydrogen or halogen; Gs Nor CH wth the proviso that

maxi num ome 20f2/1@31 X can be nitrogen; Riis phenyl or pycCirdirag/05%b5ch are
optionally substituted by hal ogen; R2is hydrogen, |ower alkyl, hydroxy,

| ower al koxy or C(0)0-benzyl; 10 R3,R350- R4, R4', R6, R6' are independently
fromeach other hydrogen or |ower alkyl; or R6 and R4 may form together

with teé carbon as Bydrdgenwiived andygmyamyalbmﬁb]ledxﬁomg@@yaiz@al kyl ring, if
mis and N js.1 or 2; RSis hydrogen or lower alkyl; nis O, 1 or 2; 15 ms

0 or 1RwRt iRt He %ﬁ&ﬂegﬁld@ﬂ%x frﬁmaﬁ%ah AthsF EYCHegensqrﬁﬁWaéHJ@duy y 0; or a
phar meceut i cal | yo?‘R@%Haﬁban %ﬁ&t%@ﬁie%bv?[ﬁtﬁeaéa&bo &§1%Ct8'§£}1ﬁcl{‘9hé§h’rfe%tta edlal S o

COI’I’eSpOﬂdl ng enanti oner I cal 1 soner stereol'soner thereo
2. A compound of (igrayoloalkyArimgcording to claiml, 20 5 1A wherein Riis
phensyl 2r pyri di %y’drwg‘e'ncor} are. achg ionally substituted by hal ogen;

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

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

3. A compound of formula IA according to any one of claims 1 or 2, which compounds

10 are
(RS)-1,5,5-trimethyl-3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one
(RS)-1,5,5-trimethyl-3-(5-(pyridin-3-ylethynyl)pyridin-2-yl)pyrrolidin-2-one
(RS)-3-(5-((3-chlorophenyl)ethynyl)pyridin-2-yl)-1,5,5-trimethylpyrrolidin-2-one
(RS)-3-(5-((3-fluorophenyl)ethynyl)pyridin-2-yl)-1,5,5-trimethylpyrrolidin-2-one

15 (RS)-3-hydroxy-1,5,5-trimethyl-3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one
(RS)-3-methoxy-1,5,5-trimethyl-3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one
(RS)-1,3,5,5-tetramethyl-3-(5-(phenylethynyl)pyridin-2-yl)pyrrolidin-2-one
(3RS,3aSR,6aSR)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-hexahydro-cyclopenta[b]pyrrol-2-
one

20 (3R,3aS,6aS) or (35,3aR,6aR)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-hexahydro-
cyclopenta[b]pyrrol-2-one
(3RS,3aSR,6aSR)-3-[5-(4-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-hexahydro-
cyclopenta[b]pyrrol-2-one
(3RS,3aSR,6aSR)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-hexahydro-

25 cyclopenta[b]pyrrol-2-one
(3R,3aS,6aS) or (35,3aR,6aR)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-hexahydro-
cyclopenta[b]pyrrol-2-one
(3S,3aR,6aR) or (3R,3aS,6aS)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-hexahydro-
cyclopenta[b]pyrrol-2-one

30 (3RS,6SR,7SR)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one
(3SR,6SR,7SR)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one
(3R,68,7S)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one and (3S,6R,7R)-1-
Methyl-3-(5-phenylethynyl-pyridin-2-yl)-octahydro-indol-2-one



WO 2012/ 146551PCT/ EP2012/ 057335 -50- R2i s hydrogen, |ower al kyl, hydroxy,

| oner al koxy or C(0)0-benzyl; R4, R4, R6, R6' are independently from each
ot her hydwogery/m@sssiower al kyl; or R6 and R4 may form t o§eThPronziosts3s he
carbon atomto which they are attached a C4_6-cycloal kyl ring; 5 R5is
hydrogen or lower alkyl; or a pharnmace6tically acceptable acid addition
salt, a racemc mxture, or its correspondi ng enanti oner and/or opti cal

i somer (3RS/68R, Ry RE-Sefi®sroiphefdehynyd)-pAidicrpaidnahyfautafyden-Inflo R2-@aE di ng
to any one of clainms 1 or 2, which conmpounds 10are ,

(RS) - 1,(BSB.OPR g hy I-G-{lunromheny)eteymy hpyy Gy di-d=methy hessahyvdra-tdal-2-08g e

(RS) - 18R Bst75) sl nd SR Gch b Aordir bWy ok dhy Bl L | i n-2- on
( RS) - 3{3%5.4B; 10N e umyrpathbyylythypyl)-pdiidin 2-yl]-) -rhethyBe dtaliyadsi-ndb pg+omel i di n- 2- o

ne . :

(RS)> 3B48-S e grBtayp @b ais hy Bk Puidin3-y iy ety loctahyor RgP 153PPSI i di n- 2- 0
ne 15 (35,6R,7R)-3-[5-(4-fluoro-phenylet yl)s-pyridin-2- 1]-1-methyl-octahydro-indol-2-one o
(RS) - 3-hydroxy-1,5,5-tri et hyl-%l-l( -1 pheny?,et hyny?,) pyri‘di n-2-yl)pyrrolidin-
2-one (RS)-3-[5-(2-chlor0-pyridin-4-ylethynyl)-pyridin-2-yl]-1,5,5-trimethyl—pmolidin-2-0ne o
(RS) - 3-EPL NG5 3 oL RN Rk DL 51 B MY B R ARG RRb i -
(RS) - 1,(R) &y &)t @nedty Jpydid (o4 e yimamyb oy 1,6 B thmat i)l li@hidbit, 2- one
(3RS, SéSI)?, 6%’?2R)[E l(jeret hyip-yg- ( S-gheny e)teéh%nyl -%@li di n- 2- yhléj)-)p xéhydr o-cycl ope
nt g{ b] pyrrol-2- one 20 £3R, 3as, 6aS) . or .

(391BaR, 6aR) Acomponyd oBlormulsBrasrtdigd9 Icladrli di n- 2- y1) - hexahydr ocycl opent a[

b] pyrrol- 2-one p 4
(3RS, 3aSR, 6aSR) - 3-[ 5- (4-f | uor o- phenyl et hyny1) Bﬁmvi di n- 2-y1] - 1- et hyl - hexahy
drocycl opent a[ b] pyrrol-2-one R®

(3RS, 3aSR, 6aSR) - 3-[ 5- (3-fl uor o- phenyl et hyny1) YT isdi n-2-y1] - 1- met hyl - hexahy
dro- 25 cycl opent a[ b] pyrrol -2-one . ; oR

(3S, 3aR, 6aR) - 345- (3-f | uor o- phenyl etlhynyl) |3
ycl opent a[ b] pyrrol-2-one (3S, 3aR,
(3R, 3aS, 6aS) - 345- ( 3-f | uor o- ph
ycl opent a[ b] pyrrol-2- one 3R
(3RS, 6SR, 7SR) - 1- met hy 1- 3- (5- phenyl et hynyl - pyri di n- 2By1) - oct ahydr o-i ndo1-2-0

i di n-2-y1]-1-net hyl - hexahydr oc
O
et hynyl) - pyri di n- 2-y1] - 1- net hyl - hexahydr oc

ne erei
(3SR, 6§Y:51, ]?eé]ﬂ?) - 1- nmet hyl- 3- (5- phenyl et hynyl - pyri di n- 2-y1) - oct ahydr o-i ndol- 2- 0
ne X is N or C-R, wherein R is halogen;

3R, 6S, 7S) - 1- met hy1- 3- (5- phenyl et hynyl - pyri di n- 2-y1) - oct ahydr o-i ndol- 2- one
g_nd ( 3§16??, 7R) - 1_1sy pheny$ or ppyrldn%lyl, whl%/h %’re o%¥1onally subst)lltuzed by haloz(/gen;

2015) 136551 pCr) b2l Be7 53T AP PgE QR D IS0l Cpb-BaBgE YO

-1 uor &'pRENRS, & hyrnyrtdepgndiendy fro@roach othtr hydroganl erolosteahlkgho - i ndol- 2- one (3
SR6 SR7 SR-3 -fluoro-phenyl.ethynyl)-pyridin-2-yl] -1 -nethyl-o
e LA I A L B

- phenyl et hynyl)-w‘_%id%]gag(-yyllﬁ]lg;l -nmet hyl -o ctahydro -indol-2-one (3 S

, 6R 7R) -3 - [543 -fl Uoro- phenyi et hyny1)-pyridin-2-yl] -1 -nmethyl-o ctahydro
-indo1R-one 5 (3rhBiregenas)logersskyl{ 4-f1 uoro - phenyl et hyny1) - pyri di n-2-yl ]

-1 5qethyl ;0 ctahydro -in -2-0ne.(35 ,6R 7R) -3 - . .

50T Eh B ENRLE agee PGP BRIy Erebhimhgprerordt sagipngnaine

- i ndo1-c3amend BRl/oBoptivat s@mehhrl & statydibsthét-theryd et hynyl) - pyridin-2-yl] -1,5
, 5 -trinmethyl-pyrro lidin-2-one (S) or (R -3 45 -(2-chloro
-pyridin-4-ylethynyl)-pyridin-2-yl] -1,5 ,5 -trinmethyl-pyrro lidin-2-one O

Lt ety - pyr 7o PR B R B TS YR R Lo DS Rl ogen
compounds are
25 (RS)-benzyl 1,5,5-trimethyl-2-0x0-3-(5-(phenylethynyl)pyrimidin-2-yl)pyrrolidine-3-
carboxylate
(RS)-1,5,5-trimethyl-3-(5-(phenylethynyl)pyrimidin-2-yl)pyrrolidin-2-one

(RS)-3-(5-((3-fluorophenyl)ethynyl)pyrimidin-2-yl)-1,5,5-trimethylpyrrolidin-2-one



Riis phenyl or pyridinyl, which are optionally substituted by hal ogen; 15
R2i s hydrogen, |ower alkyl, hydroxy, |ower al koxy or C(0)O0-benzyl; R4, R4,
R6, R6' awerdgpsmdent|y from each ot her hydrogen or | @G@EP21IRPEFT33Dr RO6
and R4 may formtogether with the carbon atomto which they are attached a
C4_6-cycloal kyl ring,; R5is hydrogen of24 ower alkyl; 20 or a

phar maceutically acceptable acid addition salt, a racemc mxture, or its
cor r es [PRBYUBAG-(enaindrophary 1 )ashehh @yp yoiiid dal-yi)siosrertrimethypyrslignedososer t her eof .
5. A coggound of formula IB according to any one of clainms 1 or 4, which
conpourkéRSareR $8SR R Ay(5-nhegylethyny |-pyrimidjor2 o hhsxghydso-cyglopenta[blpyrrol-

- (phenyl gthynyl ) pyrim din-2-yl)pyrro lidine-3 - carboxylate (RS)-1,5,5
-trimethyl-3 -(5 -(phenyl ethynyl)pyrimdin-2-yl)pyrro lidin-2-one (RS)-3
-(5 -((3 -fluorophenypet hynyl )pyrimdin-2-y1)-1,5,5 -trinmethyl pyrro

i di n-2-one WD 2012/146551 EP2012/ 057335 -52- (RS)-3 -(5
((4J§Iuoroﬁhéﬁ?ﬁ&?ﬁ?ﬁ9?&5@PE§%&FH¥§H¢T?9 B I5 _trimethyl pyrro Iidin-2-one
or (3RS ,3 aS R6 aS R-1-nmethyl-3 -(5 -Qhenﬁyethynyl-pyrinidin-2-y1)-
hexahydro - cyc lop enta [b] pyrrol 2-onBs 56.] A_gonpound of formula IC
according to claim1l IC wherein Ris_ph B»pyridinyl, whi ch are
optionally substituted by hal ogen; R2i gqglomer al kyl, hydroxy,

| ower al koxy or C(0)0-benzyl; 10 R4 -4 ““are independently from
each ot her hydrogen or |ower alkyl, Ra R4 may formtogether with the
carbon atomto which they are att 4 ®-cycl oal kyl ring; R5is

hydr ogen or | ower al kyl; qQeza phafnmaceutically acceptable acid addition
salt, a racemic mxture, o0pti correspondi ng 15 enanti omer and/or opti cal
i somer and/ or stereoisonerhthereof. 7. A cd@pound of formula IC
accordi t.o any one of clainms 1 or 6, wherein the conpounds are
(RS) - 39 ﬂ%gfluorophenypethynyl)pyridazin-3-y1)-1,5,5-trinethylpyrrolidin-z
-one R is phenyl or pyridinyl, which are optionally substituted by halogen;

R’ is hydrogen, lower alkyl, hydroxy, lower alkoxy or C(O)O-benzyl;

10 R* R* R® R areindependently from cach other hydrogen or lower alkyl;
or R® and R* may form together with the carbon atom to which they are attached a
Casg-cycloalkyl ring;
R’ is hydrogen or lower alkyl;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

7. A compound of formula IC according to any one of claims 1 or 6, wherein the
compounds are
(RS)-3-(6-((3-fluorophenyl)ethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one

20 (RS)-3-(6-((4-fluorophenyl)ethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one or
(RS)-3-(6-(phenylethynyl)pyridazin-3-yl)-1,5,5-trimethylpyrrolidin-2-one.

8. A compound of formula ID according to claim 1



20

(RS) - 3-(644-f 1| uorophenypet hynyl ) pyridazin-3-y1)-1,5,5-trimethyl pyrrolidin-2
-one or WO 2012/146551 PCT/EP2012/057335

(RS) - 3-(6- (phenyl et hynyl ) pyri dazi n-3-y1)-1,5,5-trinet hyl pyrrolidin-2-one.

8. A conpound of fornmula ID according-f& claim1l -53- ID wherein Riis
phenyl or pyridinyl, which are optionally substituted by hal ogen; R2is
hydrogen, |ower alkyl, hydroxy, |ower al C{0) 0-benzyl; 5 R3,R3', R4,
R4', R6, R6' are independently from lpﬁdrogen or | over al kyl ;

R5i s hydrogen or |ower alkyl; nis 1 or phar maceutical ly acceptable
acid addition salt, a racemc nlxturB» or s,c\rRéspondlng enant i oner

and/ or optical isoner and/or stereqi Neof.. 10 9. A conpound
of fornula ID according to any on | 1 é& 8, wherein the conmpounds
are (RS)-1,6,6-trinethyl-3-(5-(phgnyl ) pyridin-2-yl) pi peridi n-2-one
(RS) - 3- (543 quorophenypethyqyk yri )-1,6,6-trinethyl pi peridin-2-on
e 15

(RS) - 3- (544 fIuorophenypeRhynyI)pyrldln 2-yl)-1, 6, 61bri et hyl pi peri di n- 2- on
e (RS)-1-nethyl-3-(5-phenylethynyl-pyridin-2- yl) azepan- 2- one
(RS)-34@EFﬂnfluoro phenylethynyl) pyridin-2-y1]-1-nethyl -azepan- 2-one

(RS) - 345-(3-fluorp I an-2-one (S or
R) - 1- met hy1- 3- (5- p ?}P ;‘%f?l Meddé’%%l%bgm E}h’&ha REER 0 (R or

S) - 1- mit’hy 1- 3- (5-1$)ltlmyg@t hweylatl@ymydmﬂtow]:) al&ZﬁjDﬁtﬂC@)@hBenzﬂzD A conpound

of fornula. |l E agcoyding to claim1 erein henyl or
oyr i i ByIR i Rhs B & ope trtsiﬁaffwn%wem qaat ettlebt»%%a%lg%n wer afky:

R’ is hydrogen or lower alkyl;

n is1or2;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomer and/or optical isomer and/or stereoisomer thereof.

10

9. A compound of formula ID according to any one of claims 1 or 8, wherein the

compounds are
(RS)-1,6,6-trimethyl-3-(5-(phenylethynyl)pyridin-2-yl)piperidin-2-one
(RS)-3-(5-((3-fluorophenyl)ethynyl)pyridin-2-yl)-1,6,6-trimethylpiperidin-2-one

15 (RS)-3-(5-((4-fluorophenyl)ethynyl)pyridin-2-yl)-1,6,6-trimethylpiperidin-2-one
(RS)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one
(RS)-3-[5-(4-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-azepan-2-one
(RS)-3-[5-(3-fluoro-phenylethynyl)-pyridin-2-yl]-1-methyl-azepan-2-one
(S or R)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one or

20 (R or S)-1-methyl-3-(5-phenylethynyl-pyridin-2-yl)-azepan-2-one.

10. A compound of formula IE according to claim 1



R2i s hydrogen, |ower al kyl, hydroxy, |ower alkoxy or C(0)O0-benzyl; 5
R3,R3'", R4, RA', R6, R6' are independently from each ot her hydrogen or

| ower al KyD;20RBI4655mydr ogen or | ower al kyl; or a phar mac@aTiEP012P5BETept abl e
acid addition salt, a racemc mxture, or its correspondi ng enanti oner

and/ or optical isoner and/or stereoisofér thereof. 1011. A conpound of
formula I E according to any one of claims 1 or 10, which conpounds are
(RS)-1,6,6-trinethyl-3 -(5 -(phenyl et hyn rjsm di n- 2- yI)p i p eridin-2-one
(RS)-3 -(5 ((4-fluorophenypet hynyl ) pyri *Yg)-1,6,6-trinmethylp ip
eridin-2-one or (RS)-3 -(5 -((3 4

-fl uorophenypet hynyl ) pyri m di n-2-y1) - R» Ryl p ip eridin-2-one . 15
ofNformula | as described in

12. A process for preparation of a
any one of clainms 1 - 11, conprisi ar antB»a) reacting a conmpound of
formula ,NGIly XI." -55- Rl14 tojla c of formula R | wherein X

is halogen 10 with a conpound 3 R\ /R ()rnR4 \ /
1

R IE
wherein
R is phenyl or pyridinyl, which are optionally substituted by halogen;
R’ is hydrogen, lower alkyl, hydroxy, lower alkoxy or C(O)O-benzyl;

5 RRY,RYRY,R% R® are independently from each other hydrogen or lower alkyl;
R’ is hydrogen or lower alkyl;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

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

10 11. A compound of formula IE according to any one of claims 1 or 10, which
compounds are
(RS)-1,6,6-trimethyl-3-(5-(phenylethynyl)pyrimidin-2-yl)piperidin-2-one
(RS)-3-(5-((4-fluorophenyl)ethynyl)pyrimidin-2-yl)-1,6,6-trimethylpiperidin-2-one or
(RS)-3-(5-((3-fluorophenyl)ethynyl)pyrimidin-2-yl)-1,6,6-trimethylpiperidin-2-one.

15

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

claims 1 - 11, comprising the variants

a) reacting a compound of formula

20 wherein X' is halogen

with a compound of formula



pn-R4" R2ZN,R5 02 to forma conpound of fornmula WO
2012/ 146551PCT/ EP2012/ 057335 -56- wherein the definitions are as descri bed
i n cl ai mP 20r2/14p551desi red, converting the conmpounds obParmPA1R2/57335
pharmaceutically acceptable acid addition salts. 13. A conmpound
according to any one of claim1 -11, wh&never prepared by a process as 5
claimed in claim12. 14. A conpound according to any one of clains 1
-11 for use as therapeutically active suggzance. 1015. A pharnmaceuti cal
conmposi tion conprising a conpound in age rdaEce with any one of clains 1
-11 and a therapeutically active carrier. 16. The use of a conpound
accordi ng t @o aRympsEnddf fetailps 1 -11 for the treatnment of schizophrenia or
cognitive diseases. 15 17. The use of a compound as clained in any
one of clainms 1-11 for the manufacture of a nmedicanent for the treatnent of
schi zophrenia or cognitive diseases. 2 3 18. A conpound according to
any one of clains 1 -11 for the treat t]%ﬁ,é%hizophrenia 20 or cognitive
di seases. 19. A nmethod for the t t gt schi zophrenia or
cogni tive di seases, which nethod conprr® adh%?Liﬁgring an effective

of ¢hrai 1-11. 25 20.

N
NS5

amount of a compound as defined in any on
The i nvention as herein before des&u

| I RlR
P =X O
R’ ~
|
5 wherein the definitions are as described in claim 1 or
b) reacting a compound of formula
1
5 /NYX
g7 | 2%
R’ ~
5
wherein X' is halogen
10 with a compound of formula
3
] R\ R
R\ /Un R*
6 N ,\ 4
R pn R
2 N
R ‘R®
O 2

to form a compound of formula
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-56-

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

obtained into pharmaceutically acceptable acid addition salts.

13. A compound according to any one of claim 1 -11, whenever prepared by a process as

claimed in claim 12.

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

substance.

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

claims 1 —11 and a therapeutically active carrier.

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

schizophrenia or cognitive diseases.

17. The use of a compound as claimed in any one of claims 1-11 for the manufacture of a

medicament for the treatment of schizophrenia or cognitive diseases.

18. A compound according to any one of claims 1 —11 for the treatment of schizophrenia

or cognitive diseases.

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

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

I-11.

20. The invention as herein before described.



