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WO 2007/ 147770PCT1EP20071055871 SUBSTI TUTED PHENYL
METHANONE DERI VATI VES The present invention relates
to compounds of the general formula 0 R--xn(\ )m3

WO b8 M0 "is -OR "', heterocycl oal kyl, RCPEPRN7/055871

heteroaryl, which are unsubstituted or substituted
5by | ower al kyl or hal ogen; is |ower alkyl,

| oner al kyl substituted by hal ogen, or is
-(CH2)0-cycloal kyl; R2 is -S(0)2-1ower alkyl,
-S(0) 21\ TH I ower al kyl, NO2 or CN, le is aw or
heteroaryl, which are unsubstituted or substituted by

. one to three substituents, selected fromthe group

consi st i nGUBSTIHVEED MHEN Y. MFNGEANONEXYERIEM TTVESIO?,

hal ogen, | ower al kyl substituted by hal ogen, | ower

al koxy substituted by hal ogen, awl or sul fonam de;
Tie gresers drigntioiCrates to KpmpouHg thegenergddpmulani s 1 or

2; mis 1or 2; 15 ois 0 or 1; and @ phai maceutically

acceptabl e acid addition saltsjytherjeof. The
present invention relates to conpourds of genera
fornula |, to pharmacediicarNconip i ons contai ni ng

themand their useLin t ap ment_=f neur ol ogi cal
and'neuropsychiatrlE‘alsorders. It Thas surprisingly
been found that the 20 conpounds ohzgenpral foimula |l
are good inhibitors of the glycine transporter 1
GlyT- 1), and that they have a good selectivity to

wksewi ne transporter 2 (GlyT-2) inhibitors.

"Schi zophrenia is a progressive and devastating

rRAEUQAGT Gakrod IEASE F1RF BEkRIaE S6hillYare Rh§fiifrted or substituted
positive synptons such as del usions, hallucinations,
t hobigleverprkproabplogemd POP/ 05. 02. 2007 WO

2007/ 147770PCT/ EP2007/ 055871

RY  is lower alkyl, lower alkyl substituted by halogen, or is —(CHz),-cycloalkyl;

R*  is—S(OQ);-lower alkyl, ~S{O)>NH-lower alkyl, NO; or CN;

R’ is aryl or heteroaryl, which are unsubstituted or substituted by one to three
substituents, selected from the group consisting of lower alkyl, lower alkoxy, CN,
NO,, halogen, lower alkyl substituted by halogen, lower alkoxy substituted by

halogen, aryl or sulfonamide;

X  1sabond, -CH,-, -NH-, -CH,O- or -OCH,-;
n is 1 or2;
m is 1 or 2;
o isOorl;

and to pharmaceutically acceptable acid addition salts thereof.

The present invention relates to compounds of general formula [, to
pharmaceutical compositions containing them and their use in the treatment of
neurological and neurdpsychiatric disorders. It has surprisingly been found that the
compounds of general formula I are good inhibitors of the glycine transporter 1 (GlyT-
1}, and that they have a good selectivity to glycine transporter 2 (GlyT-2) inhibitors,

Schizophrenia is a progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, thoﬁght disorders and
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- 2 - psychosis and persistent negative synptons such
as flattened affect, inpaired attention and soci al
wi t hdrawal , and cognitive inmpairnments (Lewis DA and

woloeterrrman JA, Neuron, , 28:325-33, 2000). Farctheeadasss7i

research has focused on the "dopanm nergic
hyperactivity" hypothesis whi¢h has led to
dhaa0es B&sm@{aﬁg LA IR P RhORTRIE bl GreBnrion

aesalﬁoaﬁkw arvfﬁé,rﬂmi&pg@tige mﬁ(an‘;nensdie‘m @A @@U;nf;berman JA, Neuron,
@@{?@7—@3 @oéogam A8 PReapch Bls f&dused & e "§8Y a?nu;iFE preractlwty

Pat 75-98, 2000). This .
%E%Wh’ﬁ 551# lgd %@F@ggutm%ﬂwaomv@wﬁ Plochaic of the
di)pmpnilmngc whicah(Vaihderitieer RedidcAudbirsy KR., Eip’lﬂplzroﬁalar Targets, 5(4):

5?9”52% %ﬁé%@%&aﬂd % 1 am ? e Qll né%y(szrJf 7ﬁ1(er lﬁ%ﬁ:nfs, 1%? ) §A
78t 2 hridvis Iélamagcq!ﬁg@f@bmoach pton dy addiest 96@divh arbebgnitive

:ga wmmlasy&ﬁm RAIKEIREHS fan@fdnaPHutEHS BHhalMa ’rhgr I Psychtatry,

ut amat e system by corrpounds I k
r?té %g%b? and rel ated agents- (ketam ne)

whi Mmemmmel ofi seleizOpDAnin @@ ploposedrit dganidsts0s based

upBh AR i LA LNt MOLREL R PR A AHEE ystem by

mnetic action | ncor ora es pOSI
Cﬂ@gatﬂildﬁ ikg phprrey s (Ryd) |an<é\§elqt5d easyisi (Ketgmine) which are non- -
cdm@émm@tNMmA Itebdgﬁmcdn@@ahwsrmegﬂn mgmaﬁﬁmz}%lmrﬁ&r@ POP-

‘gnt Sh(%t‘] M tt% D%{)ﬂ g}Cﬂﬁpr()éathr %?%talg I;Hué nﬁgagéé symptoms as well as
ceg«pu‘e?s@sﬁugcmced trusdldsely edsembling fvbizDNDAR irs pdtientst(Javitt DC et al.,

BiLSml @Yat hehayk oA 19@7 ogﬂgg% ﬁ;b).een d&cégcril cai{ngg ng}rggﬁl@ reduced

obse g h a r macol 0 [
legelpp Tgﬁﬁl\éﬁ bﬁhﬁ il #ipeharigen Rbnormghies imila iR bgse observed
u{\mmmﬁaﬂegit@w u&hiclec\l' trfo)ﬂell% essxthtzsphﬂanﬁpdmpp@@imganh@del inkhich

"%S‘ﬁ%;/ NMDA recgnﬁ:»{ actle ttg ?esul‘ts n sch1z r%rglg? ghg' gﬁ%ﬁwor {Mohn AR et al.,

Reur ot’r RSt
Cpho81 €441236, DA receptor activity, pl ays a critical
r ol glithm&i¥ rﬂl@@ﬁo‘tﬁnﬁh@ﬁ&ﬁ Gh b¥rtichBANRITHA r OFEJ{R{Y? é)(]jegfs a critical

uch that NVDA r tors, appear t erve as a
e b Ao SSEROS: SBhear L8 Serterds 290200,

squiastal graded sadtch feeptlye the thrathobiho {sYMdpeiy plaBtYmtyBlndsl&nT

RGN Bty JE LU ﬁ%@ T o R

T@ﬁg@mqm@ﬁ ﬁaﬁeﬁuewﬁalm INMIA Bcsubmamﬂswéan@d synaptic

plamdlﬂyhﬁd bxilpeheaﬁwﬂlﬁgn g chinE AR fﬁeﬁ%ﬁn@raﬁé’gp&t Bl Natur, 401 63-69,
63-69, 1999). i a glutanate

40
1%%% Clt is inmplicate in the pathophysiol ogy of
schTlnoptirehitanate dhrncis ngplgjatet ianied athopdysiologs bwahizéphrenia,

erﬁﬁﬁ%ﬂngg ugz!}?:}été gr L (s: é&g IQlC‘Ha m%bgr}eceﬁgy la&n?iﬁox? Qvould be

P%’é%jFﬁ 1P PEOBIGH Bpidi ang- @wf@éwnd cogmfr\ﬁf@nbmm ofsttg.

glycine is known to have at |east two inportant

f UNTlid @ﬂ&olaﬁdtghﬁuﬁhﬁ{ndﬁrfn B’@Cftas*e aﬁeaantwalhipbtthﬂtr Mn&Bne e the
Cﬁgl lq a%tg ?JS] a(_jn ﬂﬁ%ﬁt%p? S 2 algllﬁlf uen <I)gt| V%l?lg%g}sg.nre glycine receptors,
aratlt ﬂlw influencss Preifatosy antivisacting & ancﬁ@sea‘gd v sigowiitith glutamate
fod NUERABL-© - %ﬁr’tﬂ'& MRMIYA Y e @RBduhadd. m’%lutﬁrﬁ&@ A Qfeased in an

functi on. ile glLutamate'is rel eased i an
Y \‘}FR%Pda‘étﬁE?fH’é% fromaRAFIcPERa r%meds %Fé%aFﬁﬂﬁﬁ pEesentata
mgteyinsrani Isveh pipdsceriis iy mpdebandonaiol theredeptot GitSisatdponse to
dh@ﬁs _and seens to nodul ate/control the receptor for
[ response to glutamate. WO
2007/ 147770PCT/ EP2007/ 055871 - 3 - One of the nost
effective ways to control synaptic concentrations of
neurotransmtter is to influence their re-uptake at
t he synapses. Neurotransmtter transporters act by
renovi ng neurotransmtters fromthe extracel |l ul ar
space, and can control their extracellular lifetine
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m croenvi ronment of synaptic NVDA receptors by
inhibition of AyT-1 transporter (Bergereon R et
al., Proc. Natl. Acad. Sci. USA, 95: 15730-15734,

wal®8Barghen L. et al ., J. Neurophysiol, 89(2)pcr/Epaee7osss

691- 703, 2003). 25G ycine transporter inhibitors are
suitable for the treatnent of 3meurol ogi cal and
iatri L sorders. jority of diseases

R ok s R s npE B e o bR GHS S T oo
IRErGireahs vlitkdr ey toDdfludBx ptheBenptakb ernthPatrapdes., N(illeﬁt‘ﬂénsmltter
t@.ﬁ% Heds ac%%?]‘émoxﬂﬁ%ﬁaﬁbﬂr SHHR% ﬁjoﬁqoﬁlg gﬁgac%fflﬁ%r %ace, and can

seve Sl ve ISO

C8§§8L‘i?‘8 éﬁf%e]ﬂlﬁafdéfy%fﬁéﬁm%ﬂlére% Pv@lubt%ﬁhl@maaglta@mféhe synaptic

tRERRINGsiOh (G&iﬁfeﬂ&&im eta$ SOeAB HEPANNL bri 303 Jb) B&)-853, 2002).

di sonder s, and od di,sprders Ssoci at
sc hl%gzl% r SHIPROT ?fﬁr‘é}l%}hg’r%faé‘to €so %@ﬂﬁl@of?‘@ﬂy of

r@urotwgng@;g traQ@@zt)el;s, play s importing mlder&e ¢c€m1ﬂxasmn of Mhst-synaptic
g&f iRBHE Aliioh§ Mmami&gncei% 5w %rac%&@ﬁ) cﬁ%%hze'ln\{r%tl%fl by re-

gf&g ?glr s such as dementias, |nc
R XCIBR IS BIFSMEP e e e embrlsend S%Hfﬁlhtéim@ﬁnq glighprocesses.
mentiwg diitsor getise 1rdmspoﬁafgmks hakr@Bédﬁd:ldiﬁd aGRUTBEhd GIvT 2) from

o Rt R heh bR OLRES AP e 450 B0 6 B Lequence
hgg@l@yz(}lyiabg_r)esentszfour mofiﬁnusanmng:ﬁr(uasltﬂga‘a@t spliabg amd dfernative
pNM?&ef ﬁsﬁi PLR! $b, Mt an&lNTodly b 'tﬁe's@in $ Le‘?@%eérpfound in

en {. . trea SC opnreni a enen
G B H?éé&gég?ﬁ?%h?}bﬁ %6‘@%1}%@?5@9 ﬁ?ﬁ%dkggeégf eterogencity
TI‘AW{@VT%OfSUE&h( 2aandCheinive beendedrititied iticRiefidahisis @ty T-1 is known
t&@f&@ét&?gl (;Ig gl 'a.ﬁ‘c? h erlppﬁral tls(sJI?és She ea%f 137’1[J 2 ﬁﬁ{r}q@%‘gﬁf toptgur* TN,

di scl ose rern npounds
-1 hpga predominagdyplink ﬁé@’ltblftlofl andis faullld aeicbnfhisiareas

c@h@pﬁﬁﬁﬁytd ﬁ@khﬂm@@&ﬁi@ﬁ‘@@lyﬁm_s%lc&ﬁmfs%t 5166 o AL gé EH'E , where

1t%as geelnl I{\BF%#S t&]:b%rﬁwtﬂtiyeeflté% cal nt O & 3 e?g_c%fc)’tog ? ct10n (Lopez-
Cpmmﬁmli ctouh Mohdfamn. Mui&dB@ﬂﬁZOOM@‘hﬁﬁﬁﬁﬁtﬁat@&&dnlﬁﬁc@
NOOOR etk QCMQ{ ﬁ%ﬁe%é %}g&t‘eec%ongé/n%tnog infhs ?agel r

roduction as.we ounds rmul a
IR hef sBrarsic NI\ AaiseapinTs BT thllblﬁ@s Q%Iﬁtﬂcﬂnarasorter

(mj%@étﬁﬂ;&t ald)ﬁ‘f&dalmfll&ﬂdl 3. drmﬂpt %y 15:&5@ 15284, nbeyg thwe]n L et al., J.
and ot her di seases in ic
N§’9gir#%’?él%v’e‘@ygér)o‘?:gejs? d?z i npai red, such as attention
deficit disorders or Al zheiner's disease. The
pr €PlFipe fransricninhén russk ayjtablefor trepratmint of nedrelogical and
n@fr@ﬁs@éﬂlaﬂri@‘dﬁmde@@ TRE ﬁaaﬁfrtﬂr 59&3&'&% 's%tes %Qf‘éaEédV%e ?s%hoses,

schFBPR B O RO G S0t Eidna Dhef Ratetod ] (4 foo-572 2001),
pyteitic reord dispderd isnd: Bnartd 0ar Sepaadive Ehs@@l%t @@dod disorders

assROIB] ®i S k)g(_}'cﬂolfu! ﬂ&&rrié? Ql‘la’c%tzis a&ﬁg [ %nia,sor%’egress&, associated with

.conpoun ner a
bipplpp#ierdyand raadalipadepyranipted withrscioptimyih, (PpiiergAT et al,
Pr@g Nk adtd)l g 173»1202: o6 ead!ﬁﬁ@&%ﬂdfex‘dt(égrls%n Mib?tNetu f}“fans

JSUfée‘Jg}/ 6 nggYe cggﬁgera Fuqhgs dementlas, mléludmg age re ated
de.rr(e@[—jg)a@d €3ile dclyicmt@‘:wﬂ toy Alzh&het srpe, Sﬁél)ﬁfy dBobdeat ¥yd mammal,

inclR@f: %Mﬁna@v\lﬁr%hﬁ%xjcleﬁ%s Her%t% E%n (Sr Sugﬁ%/l I%&JIE/MI rlIJD}, Exp.

Eyrl are |rrsu
fie ’feé 15{#s16Pt 08081 -sel ected fromthe group
consi sting of C, 6-al kyl, Chral koxy, CN, 1402,

hal ogen, Cl1_6-al kyl substituted by hal ogen,

Ch6- alkoxy substituted by hal ogen, phenyl or
suLfonam de; Xis -CH, -NH, -CH20- or -0Cl12-; nis
lor 2, ms1or 2, MsO or 1; and to

phar maceutical ly acceptable acid addition salts

t her eof . In a second aspect, there is provided a
process for preparing a conpound of formula I as
defi ned above, which process conprises a) reacting a

Cal




(n ) Il wwth a compound of fornmula O R1 , =, 2 N
in the presence of an activating agent such as TBTU
(2-(1H benzotriazole-1-y1)-1,1, 3, 3-

tetramet hyl uroni unt etraf |l uoroborate) to a conpound of
formula R 3 R-- X)rn R2 wherein the substituents
R, R2 and R3 are as definef above, and mand n are

i ndependently fromeach other 1 or 2; b) reacting a

cogpound of formul.a 4 vV _wth a und, of

¥ il Arts s ETaPonet Rafbb ettt Fr SREPT ANpRBon may tead o
agepis dsat rtatghychophoshizbpleetia, dementipadrdhen diskasesin whigiRtognitive
processes are impaired, such as attention deficit disorders or Alzheimer’s disease.

5

Objects of the embodiments disclosed herein are the compounds of formula I per '
se, the use of compounds of formula I and their pharmaceutically accepteible salts for the
manufacture of medicaments for the treatment of diseases related to activation of NMDA
receptors via Glyt-1 inhibition, their manufacture, medicaments based on 2 compound in
accordance with the invention and their production as well as the use of compounds of
formula J in the control or prevention of illnesses such as psychoses, dysfunction in
memory and learning, schizophrenia, dementia and other diseases in which cognitive
processes are impaired, such as attention deficit disorders or Alzheimer’s disease.

The preferred indications using the eompounds of the present invention are

schizophrenia, cognitive impairment and Alzheimer’s disease.

Furthermore, the invention includes all racemic mixtures, all their corresponding

enantiomers and/or optical isomers.

In a first aspect, there is provided compounds of general formula

wherein

R' s —OR", morpholinyl, tetrahydropyranyl, pyrrolidinyl, phenyl or pyrazolyl, which are
unsubstituted or substituted by C,¢-alkyl or halogen;

RY s C¢-alkyl, Cg-alkyl substituted by halogen, or is (CH,),-Cs¢-cycloalkyl;

R’  is~S(O)y- Cr-alkyl, ~S(O),NH- C,-alkyl, NO; or CN; ' -

R®  is phenyl or pyridinyl, which are unsubstituted or substituted by one to three substituents,
‘selected from the group cbnsisting of Cy¢-alkyl, C;4-alkoxy, CN, NO,, halogen, C, ¢-alkyl
- substituted by halogen, C, ¢-alkoxy substitited by halogen, phenyl or sulfonamide;



n Ra wherein the substituents RI, R2 and R3 are as
defined above, X is -OCH2- and mand n are

i ndependently fromeach other 1 or 2; c¢) reacting a
conpound of forrmula wth a conpound of
fornmul aR3- CH2- Hal wherein Hal is an hal ogen atom i ke
chl orine, bromne, iodine i“A the presence of a base
such as sodiumtert-butoxide to a conpound of fornula

O )n 3()rn Rx 4c and if desired, converting
t he conpounds obtai ned into pharnmaceutically
acceptable acid addition salts. In a third

aspegl, er el . A eygded a conpound as defined

above, enever preparéd by a process as defined
abeverdr by an equival ent nethod." ~In a fourth
aspegls. there is provided a nmedi canent containing one
or nore€ conpounds as defined above and
pHaP®akeutical |y acceptabl e exci pi ents. In a
fifth aspect, there is provided the use of a compound
anda§ pihbsack 8 axephBie abib eddmviithrohtted. of nedi canent s
for the treatnent of psychoses, pain,

neur odegener ati ve disfunction in nmenory and | earning,

SGRLZORAR 8Hcas, 1SR MrbAdRAINThBERE for PrepaASES cérgp(yﬂihﬂ @ formula T

qfesses are.inpaired, attention deficit

. cQgnjtive pr
as dﬂg%eéir 8Y's "@i’c ATPHSF FRYPPESTY| sease. As used

o B B K

herein, the term "l ower al kyl" denotes a saturated

a) Tegeting @ﬁ?mp%ﬁ“dﬁfggfﬂgad__- chain grpup containing from 1
to 6 carbon atons, for e N et hyl, ethyl,
propyl, isopropyl, n-huty i-putyl, 2-butyl, t-butyl
and the like. PreferRedyalkyl rﬁﬁgs are groups with
1 - 4 carbgn atons. As used rein, the term

with-3.compeupd of rgEot es a saturated ring containing from
3 to 6 carbon atons. O AsRused herein, the term
"1 ower al koxy" denotesH brated straight- or
branched- chai n group cont ai g from1l to 6 carbon
atons as descri bed above, whf¥th is connected via an
oxygen atom R? I

in the presence of an activating agent such as TBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-
tetramethyluroniumtetrafluoroborate)

to a compound of formula

wherein the substituents R', R? and R® are as defined above, and m and n are

independently from each other 1 or 2;

b) reacting a compound of formula



The term "hal ogen" denotes chlorine, iodine, fluorine
and brom ne. The term"aryl" denotes a
nonoval ent cyclic aromatic hydrocarbon radica

consi sting of one or two fused rings in which at

| east one ring is aromatic in nature, for exanple
phenyl, benzyl, naphthyl or4thi phenyl . The term
"heteroaryl " denotes a nonoval ent aromatic
carbocyclic radical of one orgtwogused rings, which
contains at | east one heteroatjom |for exanple

pyridyl, pyrazinyl, Py, b dj Py i dazi nyl
pyrazolyl, or 1,3,5-tri\dzinyl.
20071147770PCT/ EPHE ) The term

"heterocycl oal kyl" denotes a non dromati c hydrocarbon
radi cal of one or two fused ringsR whi¥h contains at
~ witheasinpougd bbendat om f or exanpl e oxet anyl,

t et rahydrof uranyl, tetrahgdrgpyranyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl
une MifSoRORS RARKTORY b thFASerk 81 MDHADIHL to SURToLAD LR
hal ogen” denotes for exanple the follow ng groups:
CF3, CHF2, CH2F, CH2CF3, CH2CH FRCH2CH2F, CH2CH2CF3,

CH2CH2CH2CF3, CH2CH2Cl1, CH2CF2[CF3, | CH2CF2CHF2,
CF2CHFCF3, C(CH3) 2CF3, (& ) Ry CH( CH2F) CH2F
The tern1"pharnacegtica i e acid addition
salts" enbraces s& ™t h dmino gani c and organic
acids, such as hydrochloric acid, pitric acid,

sul furic acid, phosphoric acid, citrik acid, fornmc

. aci f i C agi el c_agi ceti-¢.agi |
whiothe, WBTELe s RS S Epleq BR8E K P andim gnd n axe
indppdndbntBnes kidrdtieracdr@; and t he i ke. Preferred

conpounds of the present application are conpounds of

fornmula |, wherein % is a bond and R3 i s phenyl,
©) SRAHRR 2iCQmpR PYt'®d or substituted by one to 15

three substituents, selected{{ronfthe group

consi sting of lower alkyl, |gwer _al koxy, CN, NQO2,
hal ogen, | ower alkyl TWutef hal ogen, | ower
al koxy substituted byﬁggfgékmf 2 or sul fonam de,
for exanple the folt@w ng compouny
rac-[ 5- net hanesul fonyl-24(S)- 2, 2,

tR}quoro-I-nethyI

.-ethoxy)-phenyll- [3-(4- 20
Wl@@i@ﬁl@%%ﬁ%ftfﬂw%henyl) ~pyrrolidin-1-yl] -methanone.
Preferred conpounds of ﬁ%éc%rg§bnt application are
further those, wherein Xis a - CH2-and R3'is phenyl,
whewhindfelitsanmdedss iiomytikeiclderingy brominuiwhody one to three
substituents, selected fromthe group consisting of
in thopesenat bEybase lsaskiers sallinoxtyrt-bGhxidd@R o covapagdrof forowds
al kyl substituted by hal ogen, |ower al koxy
substituted by 25 hal ogen, awf or Fsul fonani de, for
exanpl e the foll owi ng conmpounss -
rac-[ 5: net hanesul f onyX -2,
-ethoxy)-phenyl]-égi;§§%fif5)
trifluoromethyl -bén )-pyrroridi ~1-y1] - met hanone,
rac- R?
[5-nethanesu|fony1-2-(2,2,3,3,3-pental|uoro-propoxy)-
wheBRANd dubstitdedtdR’, R? and R? are as defined above, X is -CH,O- and m and n are
_trifluoromethyl-benzyl)-pyrrolidin-I|-yl]-nethanone,
indggndently (fipm ¢4c£@mﬁr4-%t hanesul f onyl - bi phenyl - 2- ye-
[3-(4-trifluoronethyl-benzyl)- pyrrolidin-I-yl]
- met hanone, '
rac- (2- cydobut yl net hoxy- 5- met hanesul f onyl - phenyl ) -
[3-(4-trifluoronethyl-benzyl)- pyrrolidin-I-yl]
- met hanone or WD 2007/ 147770PCT/ EP2007/ 055871 - 6 -
rac- (2-cyclopentyl oxy-5 -nethanesul fonyl - phenyl) -
[3 - (4- triflu oromethyl -benzyl)- pyrrolidin- 1
-yl] -nethanone. Preferred conpounds of the
present application are further those, wherein Xis

rifluoro-I|-nmethyl



rac- [3-(4-chloro-phenoxynethyl)-pyrrolidin-1-yl]-

[ 5- met hanesul fony1-2-((S)-2,2,2- trifluoro- 1

- met hyl - et hoxy) - phenyl ] -net hanone, 10 rac-

[ 5- met hanesul fony1- 24

(S)-2,2,2-trifluoro-I|-nmethybet hoxy)-phenyl |

-(3-ptol yl oxynet hyl - pyrrol i4k n-1-y1) - net hanone,

rac-[ 3- (bi phenyl-4-yl oxynet hyl)-pyrrolidin-1-yl]-[5-m
anfthanesulfony1-2-((S)-2,2,2-

rifluoro-I|-nethybethoxy)-phenyll-nethanone,

r agr-désiteld; chibre®ighienasmpolndydbtddddShtohharmzactuitichlly a¢captable

.1-net hybet hoxy) - benzoyl] - 15
acidpAdigen glts- 3- v met hoxyl - benzonitril e,

ragy [5mimRt A30Ees WOy bidAded) a Zoodipdnid laf | ARG hbdRL RitRnever

et hoxy) - pheny1J-|[ 3- (4-ni trophenox-ynmet hyl ) -pyrrolidin
prepheegl |bya|mq>q¢asna§nbﬁned above or by an equivalent method.

g?ﬁ%%ﬁ@?&hg%&?f# l[tlge?'e(‘n )ﬁ%‘&é&ﬁl& % fefichibid H)%a(?ﬁihg MGNY%P more
corhpdinkdsl as dethicth abyveahe phaaoaitioylly ajyptatad extipierts.y| |

T SR aebect dhire £ prbvided Tierist R Acop? BT SangigBovE for the
mahdgfadue of hidilcdRess fr Bibileft BOPKLhRE M, neurodegenerative

_-net hanone or ) ) ) ] . . .
disfuetiprsinrethenmand ldagrng. selighrenia dementiesf andgthsr Hispasenippwhich

t - J-13-(3- .- . .
cof RS SRR Aentop defrtyfimrion ey Al s oo
Angast heed Berbiad theetotm dfowteh alkyt"edanotes iansaamited siraglg- or branched-

chay QR COLAIBR ST 110 oIS RN R BAFe: e, ethsl, propy,
isoﬂnﬂg? li(,) ggﬁtﬁh,‘ iCRItY1y 2 BE62RILABN 8nd el 1fke CRRIIARA RIK§PSORSS BY groups

g
] nown 1h the art, for exanple, by processes
withd)-4 efyrbatedtems.bed bel ow, which process conprises a)

\rlm.e?gh.%&igl-le?eiﬁ,ocﬂp fy d‘}pﬁ{lﬂ%ﬁ%”ﬂb@tgﬁc}a éa%ted f*igg Eﬁ)taih*ng from 3 to

a compound 0
6 c2BO6I Atb#Ak770PCT/ EP2007/ 055871 . -70 R1

ey B 56T iG] B bR BB B B B
cha?@ gfo@][mbﬁminmgomlﬁ Mt 166 AFloARQROAALRIriBed aBove) WRRMNS cefnected
a

_fornu
via an oxygen atom.

The term "halogen" denotes chlorine, iodine, fluorine and bromine.

The term “aryl” denotes a monovalent cyclic aromatic hydrocarbon radical
consisting of one or two fused rings in which at least one ring is aromatic in nature, for
example phenyl, benzyl, naphthyl or biphenyl.

The term “heteroaryl” denotes a monovalent aromatic carbocyclic radical of one or
two fused rings, which contains at least one heteroatom, for example pyridyl, pyrazinyl,

pyrimidinyl, pyridazinyl pyrazolyl, or 1,3,5-triazinyl.
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5 wherein the substituents R', R2 and R3 are as
def mred above, and mand n are independently from each
other 1 or 2; b) reacting a conpound of fornmula 10

wowoe4ar7eonpound of fornul aR3- OH under M t SURSHER2007/055871

conditions in the present of @ _phosphine to a
conpound of formula O I's wheréin the substituents |e,

R2 aqd tégglepen d(?cﬁglgﬁk#dn Qo ARAVSon zﬁ{)ﬁlaﬁ% aﬂ% HHRADf one or

nare I n rom eac
twe Aesed nggsaWthwgume@t lepgiiomn h@tem@mm for example oxetanyl,

s el %%AWW%%&EH}Y} %)Yrroh?}fmylv"haplarl@myl piperazinyl,

t

co ound of fol nul 5 ‘wher ei n
werpagEn] ax brmenpBoimilor i ne, bronine, iodine in the

presence of a base such as sodiumtert-butoxide to a

Cogﬂ‘tﬁb't&(iinﬁfa D ki stitited hal@gen)’ Benotes fth&agiple thB®llowing groups:
SUDSt |

S e chival e e e ﬁﬁ&%ﬁa&ﬁ&ﬁ%’ﬁ% PR Rice,
CHATRT,Cl GM,CE;CRNGH,CF,CHF,, CF,CHFCFs, C(CH,)>CFs, CH(CH3)CF; or
CH(CH,F)CH,F.

The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

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

Preferred compounds of the present application are compounds of formulal,
wherein X is a bond and R’ is phenyl, which is unsubstituted or substituted by one to
three |
substituents, selected from the group consisting of lower alkyl, lower alkoxy, CN,
NQs, halogen, lower alkyl substituted by halogen, lower alkoxy substituted by
halogen, aryl or sulfonamide, for eiamPIe the following compound
rac-|[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl|-{3-(4-
trifluoromethyl-phenyl}-pyrrolidin-1-yl]-methanone.

Preferred compounds of the present application are further those, wherein X is a—
CH:-and R® is phenyl, which is unsubstituted or substituted by one to three
substituents, selected from the group consisting of Jower alkyl, lower alkoxy, CN,
NO, halogen, lower alkyl substituted by halogen, lower alkoxy substituted by
halogen, aryl or sulfonamide, for example the following compounds '
rac-[5-methanesulfonyl-2-((S) ~2,2,2~triﬂu0ro—1—me'thyl—‘ethdxy) -phenyl]-[3-(4-
triﬂuoromethyl—Benzyl) -pyrrolidin-1-yl]-methanone,
rac-[5-methanesulfonyl-2-(2,2,3,3,3-pentafluoro-propoxy)-phenyl]-[3-(4-
triﬂuorome;chyl—benzyl) -pyrrolidin-1-yl}-methanone,
rac-(4'-fluoro-4-methanesulfonyl-biphenyl-2-yl}-[3-(4-trifluoromethyl-benzyl)-
pvrrolidin-1-vl]-methanone,
rac-(2-cyclobutylmethoxy-5-methanesulfonyl-phenyl) - [ 3-(4-trifluoromethyl-benzyl) -
pyrrolidin-1-yl]-methanone or
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if desired, converting the conpounds obtained into
pharmaceutically acceptable acid addition salts. The
conpounds of formula | nmay be prepared in accordance

wonobn4process 15 variants (a) - (c) and w t h gd¥ep2007/055871

followi ng schenes 1 - 3. The %tarting materials are
ei t her connercially avai |l abl e,” 'are ot herwi se known in

erature red i
e e S U O A R SR s
mﬂﬂﬂNMIE@D%ﬁ&h&iﬂ@PCT/EP2007/055871 - 9 - Conpounds
of general fornula I can be prepared by reacting

a m %efgﬁ E d O ?f %ho ?‘f&%ﬂt%})kl?ca%ltl Q %ﬂﬁ&%ggr évﬁl%rgm)é( 15

substitute he préesence o
Sy and Rgls ngﬁf@ whigeis iRIUbstituted or substituted by one to three

stiBstitddhd ?é?@c@édr &A% Esrda lansgstr_ﬂg% 3f Biwer alkr?g, IOW%raaéiéoxg I?]T,

tetrarret [ uroni unt etrafl uoro rate
NI, Relegsry laver é%h@bgmaw & helogay mm atkpxy substityted by
lﬁ[ﬂg@l@ a%@@@gﬂﬂﬁiﬁnﬂcie, f&re%glﬁ tHe féﬂ&mﬁ%%&ggomr cially

i |l abl e, are otherw se own int em cal
7P pRsnoRgyethd) prepigiad -tisi franahansyullonyl-5f (5)-2,2,2-

um&d}eohsm\eﬂiyl cthid He'ﬂyll]hﬁetﬁiﬂone, -+ The acids of
fo ar elthe

b s fapet Gy S 2o b gpsal weetad g PRy
tﬂ?lbhﬁﬂ&h)&eﬂ»ﬁndﬁﬂﬁm APmbhenddd . Schenme 2 R=CH di

S B o B BBt - 1o s BT 2>
ﬁmudﬂﬂEmkﬂ@haﬁah@qﬂnqﬁmﬁ@gﬁﬁﬂgby alternative routes
o LT A RN 2 Lo e T Qe T Sy gl
phydM@n¥5ﬂﬂﬂﬁﬂﬂﬂﬂbﬁﬁoﬁﬂﬁhﬂla IV with an aIcohoI of

T Bl iy T VOB RS AL D
phencdyphem) IpvRropiin- thyl | prhe&pnlmme , and a

ré%i— [%L%Xﬁl%e%‘&if&%ﬁ.*i‘?@fgj ? tZ% trllﬂllggrodi e%ﬁ%l:egl%tx}g)l—phenyl]—[3—(4-
trifluoromethoxy-phenoxymethyl)-pyrrolidin-1-yl]-methanone,
rac-[3-(3,4-dichloro-phenoxymethyl)-pyrrolidin-1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-methanone or '
rac-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy) -phenyl] - [3-(3-
methoxy-phenoxymethyl)-pyrrolidin-1-yi}-methanone.

Another embodiment of the present invention are compounds, wherein X is -NH- or
—CH,0O-. -

The present compounds of formula I and their pharmaceutically acceptable salts
can be prepared by methods known in the art, for example, by processes (a)-{c) described

below, which process comprises

a) reacting a compound of formula

( N
RA I
X 11

with a compound of formula
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20 azodi carboxyl ate or diethyl azadi carboxyl ate. The
conpounds of fornula IV can be prepared by reacting
am nes of formula VI with an appropriately

wonbrsiuitrat ed acid of fornmula 111 in the pres@aaErado7ssss71

activating agent |ike TBTU
(2-(1H benzotriazol e-1-y1)- %D
2007/ 147770PCT/ EP2007/ 055871 - 410 -
1,1,3,3-tetranet hyl uroniu 'etf%fluoroborate) and a
base"such as Net hyl di i sqpsOpyt®aygi ne. 5 10 Schene 3
R3CH2- Hal sodi umtert-butoxi 5 Conpounds of
general formula | can al so beprepared by alternative
routes as shown in Scheme 3. RIr fynstance, compounds
fREEHL R flan (aéwaﬁhg Qgen’EﬁﬁhQ?TET@RQr(?ﬁ 1 b BRENA- NG, 1,3,3-
comnpoun ornmul a an al kyl ati ng
t@@é@ﬂm%ﬁrwm@traﬂwo@@te) 20 HaI V\,her ein Hal is an
12O Rt Fhhhiig chlorine, bronine, iodine in the
presence of a base |ike sodiumtert-butcudde. The
compounds of fornula V can be ed by reacting
am nes of formula VIl with an gppropriately
substituted acid of for NT I { e VO
2007/ 147770PCl MP2007/ 055 71
agent |ike TBTU (2- R&+k enzotri"azoMg<1-y1)-1,1, 3, 3-
t et ramet hyl uroni unt etrafl uor oborate). and a base such
as N-ethyl diisopropyl ami ne. Isolation dnd
purification of the conpounds Isolation and
whidFelirf {HGREbRuRks RN LRITTFOHO stdeﬁﬂgd hsvermRdh ah &8 are
descri bed herein can 5 be effected, if desired, by
H&W?“K@Pﬂﬁﬁpﬁl%@%ﬁﬂﬁfi@ﬁzor purification procedure
such as, for exanple, filtration, extraction,
bgtfea&haguoz@d@a,ofmknmm chromat ogr aphy, t hin-1ayer
chr omat ogr aphy, thick-1ayer chtpnangraphy,
preparative | ow or high-pressufle |ijquid
chr omat ogr aphy or a conblnat efi~Qfl~ ®tQhese procedures.
Specific i|lustrations nswtabl{a separati on and
i sol ation procedur 89<¢ d by.pg€ference to the
preparations and to exanpl es herein| bel ow. However,
ot her equival ent separation or |soﬂht|qv'procedures
“@qugnmgﬁng@pﬁﬁﬁmmﬁlso be used. Racem c ni xtures of
chiral conpounds of fornul &lpolgan be separated using
chiral HPLC. Salts of conpounds of formula I

under Mitsunobu conditions in the present of a phosphine to a compound of formula

wherein the substituents R', R* and R’ are as defined above, X is -OCH>- and m and n are

independently from each other I or 2;

¢} reacting a compound of formula
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15The conmpounds of formula | may be basic, for

exanple in cases where the residue R3 contains a

basi c group such as an aliphatic or aromatic am ne
wommi7asyr7o | n such cases the conpounds of for nRCI/ER2098Y55871

be converted to a correspondigg acid addition salt.

The conversion is acconplished by treatnment with at

| east a stoichionmetric amount of ap,appropriate acid,
such as hydrochloric acid, hyafobrgm c acid, sulfuric
acid, nitric 20 acid, phosphqg &l
and organi c acids suché ic §
glycolic acid, pyruvic gxal acid, malic acid,
mal oni ¢ acid, succinil@ acid, nmalei § acid, fumaric
acid, tartaric acid, citric"acid, Rénzpic acid,
g%nqgnicuagigﬁﬂgydyelic aci d, net hanesul fonic acid,
VEOHANEETFORT ORI, p-t ols nesl fonic acid,

salicylic acid and the like” Typically, the free base

s di ssol ved i | R : 1. sol.vent such as
“@F%?hé 1%%%gﬁégﬁgﬁ% #§th§% épéﬁnﬁlféggkornl et hano
iPthe! ésgl%%k a %qu shgbﬁaslskgﬁm AN L4k adco?l%%gdl Bfofmula

simlar sol vent. e tenperature 1s mai ntal ned

between 0 C and 50 C. The resulXing'salt precipitates
spont aneously or nmay be brought} outj of solution with

a |l ess polar ‘solvent. RCI ion salts of
t he basi c conpounds of f\or nul
t he correspondi ng f@{&% ases' by t

e converted to
ment with at
| east a stoichionetric equivalent of, a 30 suitable
base such as sodium or potassiun1hﬁﬁroﬁide, pot assi um
ar bhonat .sodj i carbonat e Ni.a, an e ljk
53083 ey 70y RSP0 0ok AR FovE x RLrO%id i n ar
idleppeikindisirom éadr othkal br Znd t hei r pharmaceutical |y
usabl e addition salts possess val uabl e
alg)(jparnacological properties. Specifically, it has been
ound that the conpounds of the present invention are
good inhibitors of the glycine transporter | .
( GLij Resited, conveariiag SnrRosinvaadsyeitaingdipge pheatasgrtically acceptable
. 288 6Q%idahnea WM th the test given hereinafter.
5Sol utions and materi al s DMEM conpl et e nedi um

Nutrient m xture F- i bco Life-technol ogies), .
fetal b ??é“%"éﬁnéﬁf’f(lééé)ﬂag neRy DeBreRRE lfliaé‘:"gdaﬂcg With process
vireainal ogi)est withaht Gillolingy sSheragt 10y Thabtahng @Ghdeadald dré either

R S TR BT
ptepated dh agbekhcdWithpicakels bufl keowt BB)he art150 mM NaCl, 10
mV Hepes-Tris, pH 7.4, 1 nM CaCl2, 2.5 naM KCl, 2.5

nv M504, 10 mM (+) D-glucose. (lInvitrogen Cat n
R758-07)cel |l s stably transtkabet with md yTI b cDNA.
15 dycine uptake inhibition assay (md vT-1b) On day
1 mammalian cells, (Flp-inTmCHO), transfected with
nad yT-1b cDNA , were platgd at the density of 409000%
cell's/well_ in conpletg F-12 medium w thout

propi oni ¢ aci d,

hygr o FANI n 96- weld” C e plagps. On dgy—2N th
medi u aspi rated an cetts—wer ga\ W
Wit RXUpt ake bmffer (TIE).YThe cel’P® were fhen , 1

i ncubated for 20 min at 2%C With 20 either (i) no R
potential conpetitor, (ii) 10 mM non-radi oactive

gl yci nea concentration of a potential inhibitor. A
range of concentrations of the potential inhibitor
was used to generate data for calculating the
concentration of inhibitor resulting in 50 % of the
effect (e.g. 1Cso, the concentration of the
conpetitor inhibiting glycine uptake of 50 %9. A
sol ution was then inunedi ately added contai ni ng
[31-1]-glycine 60 nM 25 (11-16 Ci/mmol) and 25 uM
non-radi oactive glycine. The plates were incubated
with gentle shaking and the reacti on was stopped by



Exanple No. | C(pM Exanple No. ICso (ttM Exanple No.
ICso (II'M WO 2007/ 147770PCT/ EP2007/ 055871 - 13 - 2
0.22 16 0.32 33 0.17 11 0.11 29 0.20 35 0.13 13 0.09

w0 0142770 36 PCT/EP2007/055871
_ , .

Compounds of general formula I can be prepared by reactmg amine derivatives of
formula 11 with an appropriately substituted acid of formula ITI in the presence of an
activating agent like TBTU (2-(1 H-benzotriazole- 1-y1)-1,1,3,3-
tetramethyluroniumtetrafluoroborate) and a base such as N-ethyldiisopropylamine

5 (Scheme 1). | '

The amine compounds of formula IT are either commercially available, are
otherwise known in the chemical literature, or may be prepared using a variety of
methods well known in the art.

The acids of formula III are either known in the chemical literature, or may be

10 prepared using a variety of methods well known in the art.

Scheme 2

E ‘ TBTU § 7 \
base
R I

RY—0OH

diphenyl-2-pyridylphosphine, |  Misunobu
Di-tert-butyl azodicarboxylate

o R
(th—N
Rs“‘-x o
R?
1 (X: OCH,)
15 Compounds of general formula I can also be prepared by alternétive routes as

shown in Scheme 2. For instance, compounds of formula I (X: OCH,) can be prepared by
reacting a hydroxy compound of formula IV with an alcohol of formula R*-OH, under
Mitsunobu reaction conditions in the presence of a phosphine like triphenylphosphine or
diphenyl-2-pyridylphosphine , and a dialkylaiadicarboxylate like di-tert-butyl

20 azodicarboxylate or diethylazadicarboxylate. The compounds of formula IV can be
prepared by reacting amines of formula VI with an appropriately substituted acid of
formula Il in the presence of an activating agent like TBTU (2-(1H-benzotriazole-1-y1)-



0.13 14 0.50 31 0.45 37 0.17 15 0.24 32 0.21 The
conpounds of fornmula | and the pharnmaceutically
acceptabl e salts of the compounds of fornula | can be
wouserdi4zmo nedi canents, e.g. in the form of PCT/EP2007/055871
phar maceuti cal preparations. e pharmaceuti ca
preparations can be administered orally, e.g. in the
1549&@& e AoBhiinte 9@&&%@& ) Ehba balkdgges N hard and
Vatine capsu es utions, ions or
eﬁu@bem@poﬂ@numhe adm ni stration can, however, also be
effected rectally, e.g. in the forn1of suppositories,
or parenterally, e.g. in the formof injection
sol uti ons. The conpounds of formula | can be
processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharnaceutica
preparations. 10 Lactose,corn starch or derivatives
thereof, talc, stearic acids or its salts and the
i ke can be used, for exanple, as such carriers for
tabl ets, coated tablets, dragees and hard gel ati ne
capsul es. Suitable carriers for soft gelatine
capsul es are, for exanple, vegetable oils, waxes,
fats, sem-solid and liquid polyols and the |ike.
Dependi ng on the nature of the active substance no
carriers are however usually required in the case of
soft gelatine capsules. 15 Suitable carriers for the
production of solutions and syrups are, for exanple,
wat er, polyols, glycerol,,éf etable oil and the |ike.
Suitable carriers for suppéggpgzies are, .for exanple,
natural or hardened obls,Rmaxes fats, sem-liqupd &
[iquid pohyols and thi lijke. The phar maceutiica
pr epan S can, nn'eci cont@ﬁg presetg?tiXes,
sol ubi 5, stabili ze t +reg—agent s )
endﬂglflers sweet ener s, coIoranP%fse flatlBrants, sal s
for varylhg 20 the osnDUanﬂessure buffers, rraskiﬁ*gv
agents or antioxidants. They can al so contain stil
ot her therapeutically val uabl e substances.
Medi caments containing a conpoundgﬁcq@hfarla | or a
phar maceutical |y

sodium tert-butoxide

QO R
{rr—N
R:L‘"X Im
R
1(X: CH,0)

Cormpounds of general formula I can also be prepared by alternative routes as
shown in Scheme 3. For instance, compounds of formula I (X: CH>O) can be prepared by
reacting a hydroxy compound of formula V with an alkylating agent of formula R>-CH,-
Hal wherein Hal is an halogen atom like chlorine, bromine, iodine in the presence of a
base like sodium tert-butoxide. The compounds of formula V can be prepared by reacting
amines of formula VII with an appropriately substituted acid of formula ITI in the
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acceptable salt thereof and a therapeutically inert

carrier are also an object of the present

invention, as is.a process for their production,
wowk7ela7oonpri ses bringi ng one or nore 25 conPeliErgeigHss871

formula | and/or pharnaceut|0ﬁﬁly acceptable acid

addition salts and, if

p?&@ﬂée%?%x? L8R %{[A‘EE Qgﬂegﬁfﬁj 8'2 Iﬁ%enz bfe—efj- DQNes, 5”

nDre tica stantés ifto a

tejEAmeailr alronamaﬁeﬁa Haraberais) %4 ﬁb@%@@%ﬂéﬂ\l ﬁhﬂﬁmmowﬂamme

‘nore therapeutically inert carriers. The nost

prei fiohesd phefieaion @ she do adslance with the present

i nvention are those, whi ch i nclude di sorders of
t I'I‘s%zlja%%ﬂtagla uﬂﬁ&}f%ﬁ%f ﬁ%sgoﬁ‘g%’?uégg earﬁfﬁﬁ%?d&t@?dés&@@eﬁ%% can

bﬁ @qtﬂwe‘rﬁl@swddbwrwe}t@hi@ feparagipy @éﬁéﬂfg cation prasediss gl as, for

1Y 1M 19, BktPactib Al Q:rirsltdir%iaﬁom@hﬁm Lhroﬂlfatd‘gﬁaph§ echmhl@y&
e | ndl Vvl

e ad] usteg%fo tﬂ % qg l id
‘é?t“i“’rt‘&gﬂi Y> hidglayqryg f‘H‘éat?f%@B o BPR v é“r Brtefsélﬁe qu
chivenadogagy drarcoatitdtion ol hevapipcéduors Sipoific 0isOationy of enitable

?&QQHfoln;ag?Qso@lo %’r%c%axreQEmpbééW%reﬂte Q)etﬂfﬁlgharaﬁons and

e corres anount of i
exap pelcseip belam lowsrasmnthe eaugfalefl separp e igisolatigygprocedures
cBdi) %f cﬁﬁ%@,%o@)ﬁs@ﬁ R@@Hﬂﬁdlg h§ iﬂ@_ FR@f ﬁﬁrﬁ tdilgb@frﬁi@ _$Efo®1ﬁ1u]ar1 can be
| 0 in addition, the upper limt can
S%P?ﬁ“g%“@&%%@bgggﬁhen this is found to be indicated.
15Tabl et Formul ati on (Wt G anul ation) 20 Item

Ingredients ng/tablet 25 ng 25 105 6 30 1 167 100 ngy
100 30 6

Salts of compounds of formula I

The compounds of formula I may be basic, for example in cases where the residue R’
contains a basic group such as an aliphatic or aromatic amine moiety. In such cases the

compounds of formula I may be converted to a corresponding acid addition salt.

The conversion is accomplished by treatment with at least a stoichiometric amount of
an appropriate acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the like, and organic acids suchas acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the
like. Typically, the free base is dissolved in an inert organic solvent such as diethyl ether,
ethyl acetate, chloroform, ethanol or methanol and the like, and the acid added in a
similar solvent. The temperature is maintained between 0 °C and 50 °C. The resulting salt

precipitates spontaneously or may be brought out of solution with a less polar solvent,

The acid addition salts of the basic compounds of formula I may be converted to the
corresponding free bases by treatment with at least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like.



30 1 167 500 ng 500 150 30 150 1 831 1. Conpound of
formula | 2. Lactose Anhydrous DTG 3. Sta-Rx 1500 4.
M crocrystalline Cellul ose 5. Magnhesi um St earate

- WOTewrak780ng 5 125 6 30 1 167 Manuf act ur i RGT/EP2007/055871
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Procedure 25 1.Mx itens 1, 2,3 and 4 and granul ate
with purified water.

The compounds of formula I and their pharmaceutically usable addition salts possess
valuable pharmacological properties. Specifically, it has been found that the compounds
of the present invention are good inhibitors of the glycine transporter I (GlyT-1).

The compounds were investigated in accordance with the test given hereinafter.

Solutions and materials

DMEM complete medinm: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine
serum (FBS) 5 %, (Gibco life technologies), Penicillin/Streptomycinl % (Gibco life

technologies), Hygromycin 0.6 mg/ml {Gibco life technologies), Glutamine 1 mM Gibco
life technologies) o

Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCly, 2.5 mM
KCl, 2.5 mM MgSQ,, 10 mM (+) D-glucose.
Flp-in™-CHO (Invitrogen Cat nn° R758-07)cells stably transfected with mGlyT1b cDNA.

Glycine uptake inhibition assay (mGIlvT-1b)

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin
in 96-well culture plates. On day 2, the medium was aspirated and the cells were washed
twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with
either (i) no potential competitor, (ii) 10 mM non-radioactive glycine , (1ii) a
concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the concentration of inhibitor resulting
in 50 % of the effect {e.g. [Cs, the concentration of the competitor inhibiting glycine
uptake of 50 %). A solution was then immediately added containing [*H]-glycine 60 nM
(11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates were incubated with
gentle shaking and the reaction was stopped by aspiration of the mixture and washing
(three times) with ice-cold UB. The cells were lysed with scintillation liquid, shaken 3

hours and the radioactivity in the cells was counted using a scintillation counter.

The preferred compounds show an ICsp (UM} at GlyT-1 in the range of 0.09 - 0.50,

as shown in the table below.

Example No. | [Csq (M) | Example No. 1Cso (uM) | Example No. ICso (pM)
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2. Dry the granules at 50C. 3. Pass the granules
through suitable mlling equipnent. 4. Add item 5 and
mx for three m nutes; conpress on a suitable press.
wo2007B4777€Capsul e Fornul ati on |tem | ngredi ent #CT/EP2807/055871
ng/ capsul e 100 ng 500 ng 325 ngy 1.. Conmpound

of formula | 5 25 100 500 5 2. Hydrous Lactose 159

2 1022 16 {032 33 0.17
11 0.11 29 ' 0.20 35 0.13
13 : 0.09 30 ' 0.27 36 0.13
14 0.50 31 . | 045 37 0.17 |
15 0.24 2 0.21

The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical |
preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated taBlets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, 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 can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations.
Lactose,corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be
used, for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for exaﬁple, 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, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

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

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

other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more

compounds of formula T and/or pharmaceutically acceptable acid addition salts and, if
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123 148 3. Corn Starch 25 35 40 70 4. Talc 10 15
10 25 5. Magnesium Stearate 1 2 2 5
WO 2007/147770 . PCT/EP2007/055871
14 -

desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or

prevention of schizophrenia, cognitive impairment and Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

addition, the upper limit can also be exceeded when this is found to be indicated.

Tablet Formulation (Wet Granulation)
Item Ingredients _ mg/tablet
5mg 25 mg 100 mg 500 mg

1.  Compound of formulal 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3.  Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1

Total ' 167 167 167 831

Manufacturing Procedure

Mix items 1, 2, 3 and 4 and granulate with purified water.
Dry the granules at 50°C.

Pass the granules through suitable milling equipment.

bl s

Add item 5 and mix for three minutes; compress on a stitable press.



Total 200 200 300 600 10 Manufacturing Procedure 1.
Mx itens 1, 2 and 3 in a suitable m xer for 30
mnutes. 2. Add itens 4 and 5 and m x for 3 m nutes.

wO2007AKRT170i nto a suitable capsule. WO PCT/EP2007/055871
2007/ 147770PCT/ EP2007/ 055871 . 16 - The fol | ow ng
exanples illustrate the i nven]ti on but are not

intended to limt its ; .0l | owi ng
abbrevi ati ons were use(g@gﬁﬁtFﬁggglfgﬁ%l es: TETU:
2- (1H benzotri azole-1 -yl)
Item inggedientet r amet hyl ur oni unte/ea@sWeor obor at e;
SSynthesis of internediatessofyfornm gl 1d9@ppl €56 mg
Rae- 3-(4-Trifluoronethyl-phenyl)-pyrrolidine a)
rac-3- Hydr oxy- 3- (4-trifluoramet hyl - phenyl)-pyrrolidin
le- 1@8@88?5#@%2‘0{ ethyl ester 105)%64 ny 18ﬁégnesi atid
5 Q\A/asmruﬁﬁl@mgagsei n 2ml et herisounder npirogen.j4450 ul

4- bromopenzotri fl uori de was,_added apd t hen sol uti

3of 9% ‘ﬁ’ﬁ%‘l 4- br omobenzot ri%f | uor i dgji n 1. 52% et he?(51

anwasTaldded dropw se over a period of 150 m nutes at 25

room tenperature. The m xture came nldly expthermc. .
5andR7{%$P??§a“3Eea¥%? own while the grig, hard rea‘gent 7

formedl during 1.5h of stirziong. Theoor xt ur sopvas 600

cool ed down to OC. A solution of 12.5 15 mol

10 I\f}a_ Ni.e uh% y&gze&aﬁp 1-3-pyrrolidone in 14ml ether was
. The reaction mxture was allowed to

cone to roomtenperature and stirred for 2h30. 20%
INH4 fix iergs hdbied! Hingpamitslde maxer @@, 30troinggtesnch t he

zreaﬁhh%nsmﬁdglaﬁamfmﬂuk&wd to warmto room

tenE_er.ature._ The aqueous |ayer was extracted 3 tinmes
3wi t Rilldpteer suitgple cesiflsi ned or gani ¢ phases were washed
with water and brine, dried over Na2SO4 and 20
evaporated. The residue was purified on silica gel
(eluent: heptane-ethyl acetate 1/1) to yield the
title conpound (61% as a yellow solid. M5 (me):
362.2 ([ Mt59], 1009 . ]
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b) rac-3-(4-Trifluoronethyl-phenyl)-pyrrolidin-3-ol
To a solution of 1.98 mol
rac- 3- Hydr oxy-3-(4-trifl uoronethyl - phenyl)-pyrrolicl

wones7hi47726 car boxylic acid ethyl ester in 15nPCT/EP2007/055871

di oxane., was added 8ml of a 2.5N solution of KCOH in
but anol. The solution was stitred under reflux for 2

Tli]lg Yo iRwin Té)\e&aﬁﬁie‘\é s 4RShE ﬁ%{?ﬁx Hilt a3y H’lt d 4Bt its scope.
resi due en 1 n water e aqueous ase was

Tai follotisrkb®reviatioss wieternseld wihe exswmtl¢sane. Th e conbi ned

d
T e S L Tk e
conpound was suspended in hexane/ether (-2:1),
filtered and rinsed with hexane to yield the title
conmpound (57% aﬁmalekﬂsgmtaﬁemte%@kf&m&ﬁmm e): 232.1
( [MF 1 b 100%. ¢cI3 - 4-Tr iflu o omethhithdr o-
Hpvrrole 5 To a suspe&%@ﬂ?%ﬁ-OAB Mo
rac-3- (4-Tri fiw@rsogemﬂ&orsﬂﬁﬂm bh&WE St dlidine3- ol in

0.4 m dichloromethane under argon, was added 0.4 n
) olg

ethyl acetate and thH 2N was. added unt|I pH 9 10
The organi c pbhases were dried over Na2504 and 10
evaporat e tolyjetd the title compound (18@@ as an
i eyN 2?42( [M- | b 100% . L1)3- 4-(4 O 08
Dl
g?(4-TrifIuoronethyl-phenyl)-2,5-dihydro-lFprrroIe
was dissolved in MeOH and HCl in ether was added

35&‘ g mBedumAlds %ﬁﬂéﬂ&_}édﬂﬂhﬁﬁ eflet, rlﬁlﬂ%ltt&% 0 qulsx%mobenzo—

eva?orate a solutlon 0 % s salt in
tl’rﬁlu%ieﬁ\aﬁ afdedrardrthen yihulipnotddgdnms W@%@W&Haﬂd‘f in 1.5
il Reheiwsd ﬁcﬁd\&ﬁipvhydlﬁx@gepaﬁc&ﬂoﬂlmdﬁhu&t amsphatingerature. The

f QL. T
oGRS T Bl DR BT Ao [ RN foFTTRERR WG glethiefa)d et
forsadaholing 1650l of e‘we*dlga'ﬁlde mirsurs atay eprle 1t orf5Ged] selgtion of 12.5
n’({rﬁGIUI)QNt&hdﬁy@irg Hﬂﬁs fjfrtrdlﬁloﬁ@ &ppuﬂdﬂ{e%@ ad@Rd@oSkibe. VRe

IO gElYS WAS aB%W?% R

O GO 55?01'11 tempengture z{_\% stirred for 2h30. 20%
N Saihydiicd XlyoBvise, b100°¢) topyrendt ihdireretidn. dée hoxtyulré sasadloded to
wafihlio PSS Itert%?'etrﬁ{lre. Ti@@acﬁ%ﬁé 1%%:%9 E&TJCE@%Q%AS%E%&& The
combined organic phases were washed with water and brine, dried over Na2804 and
evaporated. The residue was purified on silica gel (eluent: heptane-ethyl acetate 1/1) to
yield the title compound (61%) as a yellow solid. MS (m/e): 362.2 ([M-+59], 100%).

b) rac-3-(4-Trfluoromethyl-phenyl) -pyrrolidin-3-ol

F 0 ~
|©3CN
F

F

To a solution of 1.98 mmol rac-3-Hydroxy-3-(4-trifluoromethyl-phenyl)-pyrrolidine-1-
carboxylic acid ethyl ester in 15ml dioxane., was added 8ml of a 2.5N solution of KOH in
butanol. The solution was stirred under reflux for 2 hours. The solvent was removed in
vacuo and the residue was taken in water. The aqueous phase was extracted 3 times with

dichloromethane. The combined organic phases were dried over Na;SOy, evaporated and
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- 18 - Prepared in analogy to Exanple Al (a) from
N- boc- 3-pyrrolidi none and o-tol yl magnesi unbrom de to
yield the title compound as an light yellowoil. M

wWORM7ENT7I®78. 2 (MrH+, 1009 . 5 b) PCT/EP2007/055871

3-0-Tol v1- 2, 5-di hydro-1H pyrrele Prepared in anal ogy
to ExarrpIeAI (c) from
ahidg g?ﬁ{d a?sds@éﬂﬂled BYR& é/ghge(él qﬁ{epﬂ%ld'rﬁlsed with

acl tert e conPoun

haxﬂnert@wglé thé title wsnmcrm@)w?%@@s azllghWFtwnspb oS (mfs):cp2. 1 (M1,
)3 o- Tol yl - pyrrolidine Prepared in anal ogy to

Exarrple B3 from 3-0-Tol y1- 2, 5-di hydr o- 1H-pyrro|e to

I h | [
|e e tit ecnpound asa%{ew gg\{eml M (nlfe):

to y| eld the t|tIe conpound as an Ilght brown oil. M
(me): 230.4 ;I\/H—Hr 1009% .  20Examp
TRACHSEPIOEPL %nmfw&ﬁrﬁupmrﬁféhﬂ\mmﬂ) -pyrrolidin-3-olin 0.4

Hﬁ%ﬁt’i%ﬁl}ﬁﬁé}(@ﬁ@o 22000, A2dRdLd 0.439 TFA. PheRat@sh infkiure was
nal o 0]

Sti”@e?ta{?fluxsfo( é?‘ﬁrs F‘é%‘éﬁﬁi@tﬁl ﬂ‘]ffrfF%‘ﬂ‘i‘ed”f’r?éhﬁS%lVﬁ By et pestate
ahdl NLOIT RN AdHeASni] $HI®OID. @88 oftlahic phiel WER)dried 80er(M4#50, and

SR e 18 SPEEHS PP AB ALY (g D Y hdoos

hydrochloride CI Prepared in analogy to Exanple A
df a4 fTrrishaotdmBazyHenplroveloliding- 3- y1) - (4-

trifluoronethyl-phenyl)-am ne (CAS: 816468-46-9) to
yiceld the title corrpound as a white solid. M5 (nfe):

F

0.08 mmol 3-(4-Trifluoromethyl-phenyl)-2,5-dihydro-1H-pyrrole was dissolved in
MeOH and Il in-ether was added until pH 1. After 5 minutes stirring, the solvents were
evaporated. To a solution of this salt in 0.7 ml methanol under argon was added 2mg
Pd/C 10% and the mixture was hydrogenatéd under atmospheric pressure of hydrogen at
room temperature for 4 h. The mixture was cooled, flushed with argon, diluted with
methanol, filtered and the solvent was removed in vacuo to yvield the title compound
(64%) as an oil MS (m/e): 216.3 ([M+1], 100%).

Example A2
Rac-3-o-Tolyl-pyrrolidine

a) rac-3-Hvdroxy-3-o-tolvl-pyrrolidine- 1 -~carboxvlic acid tert-butyl ester

Q NB‘O/\\\
ace



10Exanpl e Bl
4' - Fl uor o- 4- et hanesul f onyl - bi phenyl- 2-car boxylic
acid 0=5=0 A mi xture of 6.1 nmol
wo2600d0778- et hanesul f onyl - benzoi ¢ aci d ( CAS: PCT/EP2007/055871
845616-08-2), 12.2 mmmol 4-fl ugrobenzeneboronic acid,
18. 4 mmol sodi um carbonate and 0.3 nmol 15 pal | adi um
(I'l) acetate in 30 mM water was stirred at room
tenperature for 48 hours. The mixture was filtered
and the filtrate was acidified wwth HCl. _37% The
Pr¢perash i apalegisiol Frawlat L (pbomntehpes avtroidingpe gl o-tolyl-
o e WeRdhe 278.2
e o B 8 e e By A B s
(é’b*rfﬁd 106%6)-(me): 293.2 ( EM F11, 100% . Exanple B2
205- thhanestiIfony1-2-(4-nethyl-pyrazol-l-yl)-benzo
5 b 3addom-25MehRepasibiesle| - 4- met hazol - 1benzoi ¢ acid
nmet hyl ester WD 2007/ 147770PCT/ EP2007/ 055871 - 20 -
In a glass tube was added successively 0 29 mmol
d Nnet hanesul f onyl - benzoi ¢ acid nethyl ester
547-09-5), 0.35 nmol 4-nethyl pyrazole, 0.59
nmoh pot assi um carbonate, 0.06 nmol Cul and a
solution of 0.12 mml trans-1, 2-di am nocydohexane in
[
S S i R B e R R
cméamént agil tar2-0CD eeemtb gheld thﬂmde ceapourshasmnorarge olaleds (m/e):
o room t enperature, dichloronmethane and
Ig&gégg&gfgﬁgdged The aqueous phase was "‘extracted 2
times with dichl oronethane. The conbi ned organic
10 chRaede-hglylepdralidineover sodi um sul fate and evapor at ed.
The crude conpound was purified on a | Og Fl ashpack 10
rlloﬁ El uent: Heptarte/ethylacetate to provide
Kt | € conpound (57% as a light yellowoil. M
:7295.0( [MFH +, 100% . (b)
' bt hanesul f ony1- 2- (4- net hyl - pvrazol - 1-v1) - benzoi c
acid 0=f=0 To 2 08 -
Pﬁﬁﬁ&ﬁiﬁhﬁﬂﬁ@ﬂ@ubéﬁﬁWﬂBﬁﬁéﬁ3mﬁﬂhhﬂQﬁyﬁhﬂhbliipiﬁdbemﬁddﬂw

“\%gf‘glfli’d ate???)o/?lé 53 ﬁzMPrE%‘ﬁ f@%@% ?dé gntrjnthe

reaction n1xture was stirred at RT for 2 hours. After
such tinme the sol vent mas&%enbw&ﬁ in vacuo, the
resi due tion
5 of e rior s 5P ET gl B I AEL G, RYaRt
conpound as a white SO|Id (88%. Ms (me): 279.1
([MH, 1062 . Exanple B3
t hanesyl;f onyl-2- (t et rahydro-pyran-4-yl)-benzoic
fd 2007/ 147770PCT/ EP2007/ 055871
F

F F

Prepared in analogy to Example A1(d) from 1-Benzyl-3-(4-trifluoromethyl-benzyl)-
pyrrolidine (CAS: 336182-64-0) by replacing HCI with acetic acid to yield the title
compound as an light brown oil. MS {m/e): 230.4 (M+H", 100%).

20 _ ' Example A4
Rac-3-(3-Fluoro-benzyl}-pyrrolidine
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-21 - To 0.07 mol
2- (3, 6-Di hydro- 2H pyran-4-y1l) - 5- et hanesulfonyl benzo
ic acid (CAS: 847547-05-1) in 0.5 m nmethanol under
woangon7mas added 20 ng Pd/ C, foll owed by 0. O0PCAERRI07/055871
amoni um formate. The reacti op m xture was refl uxed
for 30 mnutes, filtered 5 and evaporated. Water was
added .and the solution was acidified with 2N HCL to
aqueous phase was extracted with
t hane. The combi ned organi ¢ phases were
dried 6Ver Na2SO4 and evaporated to yield the title

conmpound as a colorless oil. M5 (me): 283.2(1MFlI,
ﬁmaﬁﬁﬁl@m ple Al(d) from 1-Benzyl-3-(3- ﬂuoro~benzy1) pyrrohdme to
ro

(ﬂﬁaﬁ ey ”%tf%r{% rllrzg)&d @nfff)r Jf?‘? {JM?“EI 100%t hy| -

et hoxy) - phenyl] -nmethanone To a solution of 0.01 nol
5- Met hanesul f onyl- 24(S) - ZE2niplé A% f | uor o- 1- net hyl - et ho

Xy) - Z0i C 84561 2- 2) i n 40 .
N an SRR PR D A b raroride
g TBT1J, 8.5 mM N-ethyldiisopropylanine and 1 g
m di n- 3-yl net hanol (CAS: 5082-74-6). The
(e} i Xxture was stirred at roomtenperature for
h and then concentrated in vacuo. The m xture was
taken i ethyl acetate and washed twice w th water
and twice with saturated NaHCO3. The organi c phase
Praggradrin edalog}euo Hﬁaﬁ'@%b{d)jfrﬁm il é%eadyl -pyhrelidiol 3reint(4nas

orare Il
tﬁ% ‘J(O“’P‘ueﬁ{ phentY qu 29% e%l 0 y| e %Y?eﬁ E?1tlgiutﬂle(‘551@1%019&i asa
whitrpdith 81%En/ah 2308 (WhiH'e 160am MS (me): 396.1
(M+r1l-1t, 100% . Synthesis of conmpounds of formula I
I n anal ogy to Exanple C ,E}&pr?é)ﬁpds 1 to 27 of the
following table were prepared fromthe acid
derivat i vep muctoaiiiehAehifbalil gﬁenyl y@arbo lic acid
2007/ 147770PCT/ EP2007/ 055871 - XKlo
St ructure Systematic Nane MW found [I\/H-11+] Starting
pterials o/ 1

A mixture of 6.1 mmol 2-Iodo-5-methanesulfonyl-benzoic acid (CAS: 845616—08—2), 12.2
mmol 4-fluorobenzeneboronic acid, 18.4 mmol sodium carbonate and 0.3 mmol
palladium (1T} acetate in 30 ml water was stirred at room temperature for 48 hours, The
mixture was filtered and the filtrate was acidified with HCI 37%. The mixture was stirred
at room temperature for 30 minutes. The solid was filtered, washed with water and dried
to provide the title compound (92%). Yellow solid. MS (m/e): 293.2 ([M-H], 100%).

Example B2
5-Methanesulfonyl-2-(4-methyl-pyrazol-1-yl)-benzoic acid

a) 5-Methanesulfonyl-2-( 4-methyvl-pyrazol-1-y1)-benzoic acid methyl ester



o | Snet hanonc- rac- (2-1 sopropoxy- 5-
met hanesul f onyl - phenyl) - (3- phenyl -pyrrolidin-1-yl)-
- 388. 3 rac- 3-Phenyl -pyrrolidine (CAS: 936-44-7) and

wO0200@prropoxy- 5- nmet hanesul f onyl - benzoi ¢ aci ®CIERIN07/055871
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845616-02-6) 387.4 2, Oa * cs5_

rac-[ 5- Met hanesul f ony1l- 2- ((S)

2-trifluoro-1-nethyl--ethoxy)-phenyl143- (4-

trif oronethyl phenyl)- pyrrolidin-1-yl] -nethanone
.2t ac- 3- (4-Trifl uoronet hyl pheny1) - pyrrolidine

e Al) and 5- Met hanesul fony1- 2-

((S)2, 2, 2-trifluoro-I-nethyl ethoxy)-benzoic acid

(CASi-845616-82-2) 509.4 3 o0 0=s-0 rac-

[ 5- Met hanesul f ony1-24 (5)-

2,2,2-trifluoro-I-nethyl et hoxy)-phenyl]-[3-(2-.

Iﬁﬁtgfé%b@n’ﬂb\dd}d QIYJcEs@ivlel O%lﬂm)ﬂj Todded- H@H&ﬁ@sdﬂfzgﬂ%enmw acid
3-(2-Me Xy- phenyl pyrrolidi ne

rge_[:lz}zlgstgm(_CﬁS gﬁﬁélig 00 hy }g}mofl 6,{99_ ﬁgxrgo%() 59 mmol potassium
c&sbénde 10,06 iRl Qul aked SilhtioredopeyhmBERZAL G2-Atinfn¢&lShexane in

84m? & gxa%l% (gega d% 'ﬁle tuglAwas filled with argon and sealed with a cap. The

reaction mixture was heated at 120°C overnight. Fhe reaction mixture was cooled down

to room temperature, dichloromethane and water were added. The aqueous phase was
extracted 2 times with dichloromethane. The combined organic phases were dried over
sodium sulfate and evaporated. The crude compound was purified on a 10g Flashpack

cartridge. Eluent: Heptane/ethylacetate to provide the title compound (57%) as a light

yellow oil. MS (m/e): 295.0([M+H]", 100%). '

{b) 5-Methanesulfonyl-2-(4-methyl-pyrazol-1-vl)-benzoic acid

I N\

O N

0=?:0

To 2.08 mmol 5-Methanesulfonyl-2-(4-methyl-pyrazol-1-yl)-benzoic acid methyl ester in
2.2 ml THF and 2.2 mt water was added 3.12 mmol lithium hydroxide and the reaction
mixture was stirred at RT for 2 hours. After such time the solvent was removed in vacuo,

 the residue was taken in water and acidified by addition of 3N HCl 1o yield after fitration
the title compound as a white solid (88%). MS (m/e): 279.1 ([M-H], 100%).

. Example B3
5-Methanesulfonyl-2-(tetrahydro-pyran-4-yl)-benzoic acid



"7 rac-[5-Methanesul fonyl-2-((S)-

2,2,2-trifluoro-I-nethyl et hoxy)-phenyl[ 4343-

nmet hoxy- phenyl ) - pyrrolidin-1- yll-nmethanone 4721
wonrawA37G8- Met hoxy- phenyl) - pyrrolidi ne (CAS: PCT/EP2007/053871

38175-35-8) and 5- Met hanesul fﬁnyl 2((S) -

2,2,2-trifluoro-1-nethyl et hoxXy)-benzoic acid (CAS:

845616-82-2) 471.4 WD 20071147770PCT/ EP2007/ 055871 -

23[ - |JExpl . No. Structure Systematic Nanme MN found

[AMFFH] Starting materials MW5 a OF

o 5- Met hanesul fonyl-2-((S) -

2, -tri Euor o- 1- net hyl et hoxy) - pheny1] - (3-o0-tol yI

Py i di n-1-y1)-net hanone 456.4

racirac-3-o0-Tol yl -pyrrolidine (Exanple A2) and 5-

Met hanesul fonyl-24(S)-2,2,2- ifl

Torourmbi RS, By ibgirb ) pyrah%zk)i&mambnhs(ﬂ@k&l -benzoic acid (CAS:

: 8?%55&‘9—]&_—1% %)ml4 ethancﬁ under argon was added 20 mg Pd/C, followed by 0.07
_ mmol ammonium formate. The reaction mixture was refluxed for 30 minutes, filtered
5 and evaporated. Water was added and the solution was acidified with 2N HCl to pH 1.
The aqueous phase was extracted with dichloromethane. The combined organic phases
were dried over Na,SO4 and evaporated to yield the title compound as a colorless oil. MS

{m/e): 283.2{[M-H], 100%).

Example C1
10 Rac-(3-Hydroxymethyl-pyrrolidin-1-yl)-{5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-
methyl-ethoxy)-phenyl]-methanone

To a solution of 0.01 mol 5-Methanesulfonyl-2-{(8)-2,2,2-trifluoro-1-methyl-ethoxy)-
benzoic acid (CAS: 845616-82-2) in 40 ml N,N-dimethylformamide were added -

15 successively 3.57 g TBTU, 8.5 ml N-ethyldiisopropylamine and 1 g rac-pyrrolidin-3-yl-
methanol (CAS: 5082-74-6). The reaction mixture was stirred at room temperature for 16
h and then concentrated in vacuo. The mixture was taken in ethyl acetate and washed
twice with water and twice with saturated NaHCQ;. The organic phase was dried over
Na,SO, and filtered. The solvent was evaporated. The crude oil was purified on silica gel

20 {cluent: ethyl acetate) to yield the title compound as an off white foam. MS (m/e): 396.1
(M+H", 100%).

Svnthesis of compounds of formula I

In analogy to Example C1, compounds 1 to 27 of the following table were prepared from

the acid derivatives and amine derivatives:



’ C-l-!

411 |

nmet hanesul f onyl
n-1-yl1l- met hanone 416 rac- 3-(3- Met hyl-benzyl) -

wopyewvabizdi ne (CAS: 887594-96-9 )
-benzoic acid

met hanesul f onyl

rac- (2-1sopropoxy- 5-
-phe nyl) 13- ( 3- net hyl

CAS:

-benl) pyrrolidi

845616- 02-6) 415. 5

and 2- 1 sopr eoo@Ep2E7/055871

7 r- 0.01 rac-(3- Benzyl 'py'r ol i di n-1-y1)-
F2r-pepropoxy—SrRethanesu-fonvl—phenyh—methanone
M‘ 335@&,:1% )éenzyl )yr Fori 3|N;1}e e( CZS 1)710} Fedialand | MW
Xo. | sopr opoxy- 5-|met MWiésuld [ ~] benzoi c acid (CAS:
8456[6-02- 6) 401.5 8 a o ', =
rac—|3—(4—H-derg-benrzyh
pyrrpliclin-1-yl]rad@-liop@pi@poxy5- met hanesulf onyl - phen
y1) - met hanone 4 @eth%nesulfonyl—phenyl) (3- rac-3-Phenyl-pyrrolidine (CAS:
1 N %J\ phenyl~pyrr0h din-1-yl)- 936-44-7) and 2—Isopr01.)oxy.-5- 2574
methanone methanesulfonyl-benzoic acid
@ A ' (CAS: 845616-02-6)
388.3
rac-{5-Methanesulfonyl-2-((S}- | rac-3-(4-Trifluoromethyl-
. . | 2,2:2-trifluoro-1-methyl- phenyl)-pyrrolidine {Example
, F{@GN i : “:J?( ethexy)-phenyl]-[3-(4- A1) and 5-Methanesulfonyl-2- 094
: o=j=0 trifluoromethyl-phenyl)- ((5)-2,2,2-trifluoro-1-methyl-
pyrrolidin-1-yl]-methanone ethoxy)-benzoic acid (CAS:
510.2 845616-82-2)
rac-[ 5-Methanesulfonyl-2-((S)- ra-3-(2-Methoxy-phenyl)-
Ny 2,2,2-trifluoro-1-methyl- pyrrolidine (CAS: 91246-24-1)
; Q_G o ethoxy)—phenyl]-[S-(},. ' and 5-Methanesulfonyl-2-{{S)- 4'714
oo oo methoxy—phenyl)—pyrrol@n-l- 2,2,2-triffuoro-1-methyl- )
yl]-methanone cthoxy)-benzoic acid (CAS:
4722 845616-82-2)
rac-[5-Methanesulfonyl-2-((S)- rac-3-(3-Methoxy-phenyl)-
1 22-2-trifluoro-1-methyl- pyrrolidine (CAS: 38175-35-8)
. Q‘@u 1,77 | ethoxy)-phenyl]-{3-(3- » and 5-Methanesulfonyl-2-((S)- 14
s o methoxy-pheryl}-pyrrolidin-1- 2,2,2-triffuoro-1-methyl- .
yl}-methanone ethoxy) -benzoic acid (CAS:
4722 845616-82-2)




rac- 3- (4- Fl uor o- benzyl) -

pyrrolidine

(CAS: 193220-17-6) and 2-1sopropoxy- 5-
nmet hanesul f onyl - benzoi ¢ acid (CAS: 845616-02-6) 419.5
PCT/EP2007/055871

wO02o0ehi4700 (011

rac-[3-(3-Fl uoro-benzyllpyrrolidin-1-yll

- (2-i sopropoxy5- net hanesul f on

- phenyl’) - met hanone

Zq. 2—ae—3—3—Huorg %ﬂé?rﬂ%i““a}n&“y'” rotH-dire—{(Exanpte
* bou@adesopr dpoxy 5o THEE anesul f pnyl sthengahgeagid | MW
(NGAS] 845616- 02-/6) MIOfdmnd [WOH'] .
2007f 147770PCT/ EP2007/ 055871 - 24 -| Expl. No.
Ct v it 11y ~ Chvriot-o + 1 o~ Na e NAALE P AL Q4+ vt
ST ot uourc—oysttTatT L INalre vy T Uuttu IVIET] S0 dAdl UT 11
matefials 10 rjac-(2-1sopr XY= 5- | rac-rac-3-o-Tolyl-pyrrolidine.
met hanesul f onyl - ﬂffé[%'%f"ﬁm- “’F“éfggy (O
y! ] (Example A2) and 5-
met hyl - bengy1)s pyreetifiaraat-thethyd | - net hanone 416. 3
" Methanesulfonyl-2-({5)-2,2,2- _
5 ethoxy)-phenyl] -(3-o-tolyl- 455.4
o=s=c trifluoro-1-methyl-ethoxy)-
‘ pyrralidin-1-yl}-methanone
benzoic acid {CAS: 845616-82-
456.4
2)
rac-(2-Isopropoxy-5-
I methanesutfonyl-phe rac-3-(3-Methyl-benzyl)-
P nyl)-[3-(3-methyl-benzyl)- pyrrolidine (CAS: 887594-96-5 )
6 Q_/G e pyrrolidi and 2-Isopropoxy-5- 415.5
‘ | n-1-yl)-methanone methanesulfonyl-benzoic acid
(CAS: 845616-02-6)
416
J\ rac-(3-Benzyl-pyrrolidin-1-y1)- rac-3-Benzyl-pyrrolidine
s (2-sopropoxy-5- (CAS:170304-83-3 ) and 2-
N = Ay .
7 JL@ methanesulfonyl-phenyl) Isopropoxy-5-methanesulfoniyl- | 401.5
[ 7 | methanone benzoic acid (CAS: 845616-02-
402.3 2
rac-|3-(4-Fluoro-benzyl) - rac-3-(4-Fluoro-benzyl)-
o oA | pyrrolidin-l-yl}-(2-isopropoxy- | ipine (CAS:193220-17-6)
8 ] @_Q J\C> 5-methanesulfonyl-phenyl)- and 2-Isopropoxy-5- 419.5
an methanone methanesulfonyl-benzoic acid
4202 (CAS: 845616-62-6)
rac-[3-(3-Fluoro-benzyl)- rac-3-(3-Eluoro-benzyl)-
i °J\ pyrrolidin-1-yl]-(2-isopropoxy- pyrrolidine (Example A4) and
9 E 5-methanesulfonyl-pheny?) - 2-Tsopropoxy-5- 419.5
¢ 7T | methanone methanesulfonyl-benzoic acid
420.2 (CAS: 845616-02-5)




rac-

3- (4- Met hyl

- benzyl) -

pyrrolich

193220-16-5) and 2-1sopropoxy-5-

met h

anesul f onyl

-benzoi c acid (CAS:

wO2a7/1m@ae 15- Met hanesul fonyl-2- ((S) -

2,2,2-trifluoro-1-nethyl etho:
{3 (4tr|IIuoronethy

PN WS-\

y).- phe

benzyl) pyrr

ne (CAS:

845616- 02-6) 415.5

PCT/EP2007/055871

nyl |
olidin-1-yll

i

IarruliTc \JL"P [

&

Na!rﬂ goronethytbenzyt)
Jg |EH{£FI%X mpl e A3) amgrthrg materials

trifluoromethyl-benzyl) -
pyrrolidin-1-yl}-methanone
560.2

Methanesulfonyl-2-(2,2,3,3,3-
. pentafiuoro-propoxy}-benzoic
acid (CAS: 845616-42-4)

rrhdiee acetic + MW
Net hanesul f ony1-{2- (8 fqpd, [M+H"]
trif]luoro-1-nethyl- ethoxy) benzoi c| aci d (CAS:
845616-82-—2)—5234—12—rac=(2=tsopropoxy=>5-
TF1 1] dor omet nyl | heacud pempussal judin Tyl
- " 5 _
470.p rac- 3k (4 1r|fluor8ne¥ ?benzy WmD%WFﬁ%Nﬁﬁﬁﬁ%16a
acet E@Eﬁd | ﬁ‘ﬁﬂ&é‘ lﬁg:)y ARElGin-1 and 2-Tsopropoxy-5- . 415.5
| sopr opoxy- 5=nret| kaaesudtdnony | benzoi c| a
845616- 02- 6) 469.5 13 rac-[5-N@tha%%%ﬁ?&%%§fmfmcmm
(2,2} 3, 3, 3-pent af uoro- propoxy) - phetpp]s4584%=6)
trif] uoronethyl -lbenzyl) pyrrolidin- 1-yll
—Tretjmanone 56073 .
rac-3-(4-TrifIucrquéﬂﬁhggﬁ%%}}(@yrrﬁ??ﬁ?ﬁ€m§8%ﬁh%
‘aci d (Exanpl e A3 benzyl)-pyrrolidine acetic acid
N@thanesulfoﬁyﬂ-zlezﬂ@ms)gmgmd nd 5.
pentaf | %{E{OpQﬁM ybeRapisqsaci d (dﬁgzrﬁﬁgkfg-42-4)
559.4ég§gy2917/1 ¥7OP /%PZ 07/ 0558 qthanesplipnyl-JE{G12.2,2- | 523.4
No. Structure $yS veEEE T M f o rd- Misktsb-cthoxy)-
Starfting materi alpgrrolidin-1-yl]- methanone o
benzoic acid (CAS: 845616-82-
524.3
2)
rac-3-(4-Trifluoromethyl-
rac-{2-Isopropoxy-5- o o
hd benzyl)-pyrrolidine acetic acid
: .| methanesulforyl-phenyl)-[3-(4- :
o _ G};\ " dhyl-bonyl) {Example A3) and 2- 4695
12 o triftunoromethyl-be - .
| e ' I r-5-methanesulfonyl-
W pyrralidin-1-yl] -methanone sopropoxy-5-methanesulfonyl
: benzoic acid (CAS: 845616-02-
470.2
6)
rac-[5-Methanesulfonyl-2- rac-3-(4-Trifluocromethyl-
FJ/:F/; (2,2,3,3,3-pentafluora- benzyl}-pyrrolidine acetic acid
i o;;@}éi prapoxy)-phenyl]-{3-(4- (Example A3) and 5- 5594




MN 14 * * - rac-(41-Fl uoro-4-
nmet hanesul f onyl - bi pheny1-2- y1)43-(4-trifluoronethyl -

benzyb- pyrrolidin-1-yl] -

met hanone

506. 2

wonrew;137174- Tr i f | uor omret hyl benzyb- pyrrol i di ne XR€EFHPELOT/055871

acid (Exanple A3) and 4'-Flu

-4-

met hanesul f onyl - bi pheny1-2- carboxylic acid (exanple

1L A0

Nne. . o
MUJ. I 1TJ U

N1\ A o oo 9 __ M ] | Y ! ) [
|22 o—& %Séna '-CF/&T&CU'_JUL TetmnoxXy="5-
n')é[_{ hagesdlifeony! - phenyl) -] gl' 4 A Starting materials MW
'Noi | uor onet hyl -|ben¥y¥ founddM+18(1i di p- 1-yl ]
- met hanone 496. 3 rac-3-(4-Triftuoropet hyl benzyl)
—py+rot-tine—acgtc—actd-(ExanpteAB)—and—2-
Cycl pbut yl met hoxXyaS4-Fetrdranesul f ony| - benzoi ¢ aci d
S g@s 284(15616- 2;3;’ ﬁ%e)?égegﬂémigipﬂ&ﬂlz_ rac-3-(4-Trifluoromethyl-
SN A . benzyl)-pyrrolidine acetic acid
net hanesul<f.6dy! - ﬁ’ﬁé%’\% tyiftpogorpestyl )-py |
tif W hy| - bengybyrotidipy ol i di nEramplepSiasd fidbgrpet- | 505
496. | - C- 3- (4-Tri,f | uor onet hyl benzyh)mmyirdep bipdéde:-
acet) c acid (Exsg rrpﬁ e R%) and 2- Cyc %@en&yl g)é% 5- )
met hianesul f onyl {benzoi ¢ aci d (CAS: BABEPECGE GG 5
17 Kk 506.2
: rac-3-(4-Triffuoromethyl-
rac-(2-Cyclobutylmethoxy-5- ) o
r'@ benzyl)-pyrrolidine acetic acid
s methanesulfonyl-phenyl)-[3-(4- ;
oﬁgF : (Exarmple A3) and 2- _
15 L ¢ | trifluoromethyl-benzyl)- - 495.5
_LQSJ Cyclobutylmethoxy-5-
" pyrrolidin-1-yl]-methanone o
| methanesulfonyl-benzoic acid
496.3
(CAS: 845616-33-3)
rac-3-(4-Trifluoromethyl-
rac-{2-Cyclopentyloxy-5- o
Q benzyl)-pyrrolidine acetic acid
0 methanesnlfonyl-phenyl)-[3-(4-
ap\éf (Example A3) and 2-
16 L ¢ | trifluoromethyi-benzyl)- _ 495.5
w Cyclopentyloxy-5-
i pyrrolidin-1-yl]-methanone
methanesulfonyl-benzoic acid
496. 3
(CAS: 845616-05-9 )
tac-3-(4-Trifluoromethyl-
rac-{5-Methanesulfonyl-2- ‘
i _ benzyl)-pyrrolidine acetic acid
~"™y | morpholin-4-yl-phenyl)-[3-(4-
5;&]\;\ {(Example A3) and 5-
17 ) T trifluoromethyl-benzyl}- ' 496.5
. r~p©_5—7 . Methanesulfonyl-2-morpholin-
; pyrrolidin-1-yl]-methanone
4-yl-benzoic acid (CAS: 847971-
497.3
96-4)
rac—S-(4—Triﬂuoro1nethy1—- .
rac-[5-Methanesulfonyl-2-{4- benzy) din - acid
- enzyl)-pyrro e acetic acy
- Q@\ . | methyl-pyrazol-1-yl)-phenyl]- :
° A : (Example A3) and 5-
18 . nyof [3-(4-trifluoromethyl-benzyl)- 491.5
Fw Methanesulfonyl-2-(4-methyl-
f pyrrolidin-1-yl}-methanone
pyrazol-1-yl)-benzoic acid
492.2
{example B2}




rac- (5- Met hanesul f onyl -

nor phol i n-4-y1-phenyl)-[3-(4-

- pyrrolidin-1-yl1l]-nmethanone 497.3

wonews37Gd- Tri f 1 uor onet hyl -

benzyl)

acid (Exanpl e A3) and 5- Met

trifluoronethyl

- benzyl)

- pyrrol i diPga/ERc@riEss71

sul f ony1- 2- nor phol i n4 yl - ben" ol ¢ acid (CAS: 847971-
06 -ﬁ\ 496518 r SYSﬁmaﬁffNﬁ Pv"’c‘t hrapestt fuuyJ. 2= \'-r-
YRz ol - 1- y 1) en Starting materials MW
Né- (@4-trifl uoror'et hM]WlfmszM+H
pyrrolidin-I-yl]-nethanone 492. 2 _
rac—RB3—(4—TFrHugrerethytbenzy)—pyrrot+dine—acetie
aci d| (Exanpl e A3)racdfid/eBranesulfonyl-2- rac-3-(4-Trifluoromethyl-
Met hanesul fony1- %te(rélyg;g%g%[ p¥5azol 1-y1 enzoi ¢ ‘aci-d
(exanpl e 497 071147770 PCrrEP2007/fios 38 peid
26 -| Expl .o Nd.» Strpeiet ¢ rSreromniit o NammieMdy fosnd
[MeH] St ar n@ rrEbE@pu HrSlidid 9v1]- 495.5
; -2- -
rac-[5-f&thanesyl fany1-2- (tetr ahy dr G PRIy A fgrabydro
phenyl ] fetharione pyran-4-yl)-benzoic acid
-[3-{(4-trifluoragnethyl benzyl)-pyrrol dte_.:;}n?rcgg, wll -
met hanone 496. 3 |rté&2 3- (4-Tri f | uor on’e
H\ rac-4-Isobutoxy-3-[3-(4- rac-3-(4-Trifluoromethyl-
i triflaoromethyl-benzyl)- benzyl)-pyrrolidine acetic acid
20 Oj;j@\b" pyrrolidine-1-carbonyi]- (Example A3) and 5-Cyano-2- 430.4
F‘!‘@ﬁ benzonitrile isobutoxy-benzoic acid (CAS:
L 845616-16-2 )
rac-(2-Morpholin-4-1-5-nitro- 1} - 5 (4 Trifluoromethyl-
nl:/:j@ phenyl)-[3-(4-trifluoromethyl- benzyl)-pyrrolidine acetic acid
21 ) p i | benzyl)-pyrrolidin-1-yl]- (Fxample A3) and 2- 463.4
i methanone Morpholin-4-yl-5-nitro-benzoic
4643 acid (CAS: 4036-83-3 )
( hancsuifonl.2 rac-3-(4-Triflnoromethyl-
rac-{5-Methanesuttonyl-2-
I 7 benzyl)-pyrrolidine acetic acid
c;ﬂ\q‘] _pyrrolidin-1-yl-phenyl)-[3-(4~ (Example A3) and 5-
22 . b8 trifluoromethyl-benzyl)- 480.5
o 1 ' & Methanesulfonyl-2-pyrrolidin-
P olidin-1-yl] -methanone
Pyrron g 1-yl-benzoic acid (CAS: 847971-
481.3 $5.4)
raC_N_Met_hﬂ-Zi- rac-3-(4-Trifluoromethyl-
F{—f triftuoromethoxy-3-{3-(4- benzyl}-pyrrolidine acetic acid
Ny triflueromethyl-benzyl}- (Example A3) and 5-
25 ) ;I_Q_;N—? o pyrrolidine-1-~carbonyl}- Methylsulfamoyl-2- ~10.4
F benzenesulfonamide trifluoromethoxy-benzoic acid
5113 (CAS: 845616-28-6)




benzyl )

-pyrrolidine acetic acid (Exanple A3) and 5-

Met hanesul fonyl- 2- (tetrahydropyran-4-yl)-benzoic acid

(exanmpl e B3) 495.5 20
wotne7fiiuoo onet hyl
benzonitrile 431.3 rac-3-(4-
-pyrrolldlne acetic acid (Ex

- benzyl) -

rac-4-1sobut oxy- 3-[ 3- (4-
pyrrolidi ne-1- car baGylEP2007/055871

Tyd f1 uor onet hyl .benzyl)
anjpl e A3) and 5- C,yano 2-

goﬁu H-exy—benzohe aCéwﬁénathh%ﬁpslc 16-2)r—4304 21—
Structure Starting materials MW
Nac- [ 2- Mor phol i - 4- MW Seumidt[Mo+¥dHeny (L) - [ 3- (4-trifl uoro
nethylbenzyl) pyirrolidin-1-yl] - nefhanone 464. 3
fFat—3 \-r Tl;flquU'IICLIIyI' bei"lZ‘y'l) = yi'i'uildl fre—acetie
aci d ( Exan'p| e A’J {; rac-Pyrrolidin-3-yl-(4-
Mor phol i n- 4- 35 f?ﬁ'_ Mfiﬁléeﬁ%?”&'z‘aci d| (GOSN ARG BB Rink
463. 4 22 40 - (xﬁorﬂ&l’ehxhaﬁq&tﬂﬂ){bmzﬁ- P-
rrbo (1 4 hydrochioride (Example A5)
Py ﬁ g laxnlém) 497.5
pyrrp | - mst 1aNn0 43 and 5-Methanesulfonyl-2-
trif r orret hyI ﬁ)éﬁ‘zlwméﬂ@mshaﬂme _
mprphplin-4-yl-benzoic acd
rac-3- (4- Trlflucuga@thylbenzyl)-pyrroP?é’ne ace?)c
aci d| (Exanpl e A3) ands- (CAS: 847971-96-4)
Met hanesul fonyl1-[2-pyrrolidinl-yl-henzoic acid (CAS:
8479[71- 88-4).._ 243, in-4-yl-5-nitro-
' )Loj 3(2 Morpholin-4-yl-5 nitro 1-Methyl-4-phenyl-piperidine
& "N
y phenyl)-{4 -phenyl—p1pendm 1- (commercial) and 2-Morpholin- 395.4
25 . 5.
@”‘O ’ yl)-methanone 4-yl-5-nitro-benzoic acid (CAS:
o "% '
396.2 4036-83-3 )
L (4-Benzyl-piperidin-1-yl)-(2- | 4-benzylpiperidine
i g isoprapoxy-5-methanesulfonyl- | (commercial) and 2-
26 @voj\@ Phenyl)—methanone Isopropoxy-5-methanesulfonyl- | 415.5
! benzoic acid (CAS: §45616-02-
416.4 6)
4102 -Isopropoxy-5- 4-Azetidin-3-yl-
o o | methanesulfonyl-benzoyl)- benzenesulfonamide and 2-
27 o /Q/G ")LEE) azetidin-3-yl]- . Isopropoxy-5-methanesuifonyl- | 452.5
T " | benzenesulfonamide benzoic acid (CAS: 845616-02-
511.2 (M+OAc) 6)

rac-[5-Methanesulfonyl-2-((S) -2,2,2-trifluoro-1 -methyl-ethoxy)-phenyl]-[3-(4-

Example 28

trifluoromethyl-phenoxymethyl)-pyrrolidin-1-yl|-methanone

0=5=0




rac- N-Methyl-4- trifl uoronethoxy-343-(4-
trifluoronethyl-benzyl)- pyrrolidine-1-carbonyll -
benzenesul f onani de 511. 3

wonraoA3770¢- Tri f 1 uor omet hyl benzy1l) - pyrrol i di ne PEE&PRW7/655871
acid (Exanple A3) and 5- Met hyl sul fanoyl- 2-
trifluoronethoxy-benzoic acid (CAS. 845616-28- 6)

T%]a%béltlo}{@f %S)Qlyégst?% ﬁ%ﬁ%g%gp%wg—g) I\/%zm'eﬂé}i&kﬂfonyl—'}

(S)as23- ﬁgﬂm@-érmg’q gl-ethgxy)-mrenyl]-methanone (Example C1) in 1.4 ml
tdiAGydroflyRh W@Nﬂeﬁ@[ﬂfﬂg £hydroxybenzotrifluoride and 50 mg diphenyl-2-

?rl)ﬁ]P 1%15}111}& 4%/? ng)ﬁ éﬁvﬁé?"éﬁf?‘%@caﬁ?ﬁ{?ﬁe was added, T}jle mixture was

5 sf:umai FE0UD r29 So0ry e PYvenvvastiernoBed/in-vaduo. The oil was purified on
| Q\% L g%ﬁ@@%e&ﬁw hce?ﬂa&%s ielc?ﬁlgﬂ%w@ﬁgd' qfb Igﬁfn'xpé d(s@‘l@émh%thyl

t’hanesul olin- 4 oi.C
aggiRie. (’1213&301119@17 g wogled p tigary weth ﬁcf o agice with yragsr, dried over

NasMmhakd fndicontefiratéd ima@hﬁiwﬂ@mﬁde {haeily Icemppemd ahiarlight

@&Wf@a@gﬁaigé% %%NF‘? " 4- phenyl - pi peri di ne

yl-5-nitro-benzoic acid

10 Irg gﬁ“f"()gy"tg égarﬁgle %%, c%%?po%nagw 10 39 of the following table were prepared from

rac-(3-Hydroxymethyl-pyrrolidin-1-yl)-[5-methanesulfonyl-2- ((S)-2,2,2-trifluoro-1-

methyl-ethoxy)-phenyl] -methanone (Example C1) and the phenol reagent:

Expl. Systematic Name . .

Structure Starting materials MW

No. MW found [M+H"]

: rac-[3-(4-Chloro- 4-Chlorophenol and rac-(3-
_QDLG‘ jﬁg% phenoxymethyl)-pyrrolidin-1- | Hydroxymethyl-pyrrolidin-1-

’9 . oo y1]-[5-methanesulfonyl-2-((5)- | y1)-[5-methanesulfonyl-2-((S)- 505.9
2,2,2-trifluoro-1-methyl- 2,2 2-trifluoro-1-methyl-
ethoxy)-phenyl]-methanone | ethoxy) -phenyl]-methanone
506.1 (Example C1}
rac-[5-Methanesulfonyl-2-((S)- p-cresol and rac-(3-

; 2,2,2-trifluoro-1-methyl- Hydroxymethyl-pyrrolidin-1-
50 {}—ﬂ%i{;& jthoxy) “phenyl] -(S_P_- . vi)-[5-methanesulfonyt-2-({S)- 1855
= olyloxymethyl-pyrrolidin-1-yl)- 2,2,2-trifluoro-1-methyl-
methanone ethoxy)-phenyl]-methanone
186.2 {Example C1)




(4-B

I sopr opoxy- 5- net hanesul f onyl -

enzyl - pi peri

din-l1-yl)-(2_
pheny

1) - met hanone 416. 4

4- benzyl pi peridine (comercial) and 2-

wohewpaopoxy- 5- net hanesul f onyl -

benzoi ¢ aci d PCASP2067/055871

845616-02- 6) 415.5 27 *0,0 ;*;ﬁ“ [1- (2-1 sopropoxy- 5-
nethanesulfonyl benzoyl) azrtidin-3-yll-
honzonpociil f A de A NAAD
E@,&zegwtﬁyes yl tenzéSLStenT Ponam de and 2Starting materials MW
Nsopf opoxy- 5- met|hanedfdumdyM+Hdnzoj ¢ aci d (CAS
8456[(16- 02- 6) 452.5 Exanple 28 ract
[S—Methanesutofy1-—24(S—=2,2, 2=t rt+fftuoro-t=nethyl=eth
oxy) t phenyl ] - [ 3-|(vdk-[3-(Biphenyl-4- 4-hydroxybiphenyl and rac-(3-
trif| uoronethyl - hida Ol eH R de i) bk rolidin-1-
_methanone . MO gh) Ry OPCT] 2%2007# 05 87fi§ml
To a sotutoon of Te'le esulfon}f—z yl)-[5-methanesulfonyl-2- (s)- 475
rac-| 3- Hydro bhmhan&thﬁﬁﬂn | - y{13,2,2-trifluoro-1-methyl-
[ 5- met hanesul f ony methan
((S)}2,2 2-trifl KB ) pheoutl Bsiren ehoxyzth“’ﬁﬁé’h“ﬁﬂﬂ methanone
-methanone (Exanpt® d) in 1 4 m t Eﬁﬁﬁ#&ﬁbfuran
wer el added 30 4- hydroxybenzatrifl uoride and 50 ny
di phenyl-2- pyri|dyl 10| DhydtRpcka-Bastiéland rac-
azodicarboxylateIXHPH§§§P% ?ﬁm%l taﬁ§ mas g¢5t'ﬁﬁ§d
at 70C for 23, hdufss22Ttrlugotiveniv! was By ol
vacup- VﬁﬁmgyhﬁﬁﬁﬂqwﬁﬂﬂﬁuLlCHﬂQ@HNﬁﬁhﬁﬁhm$} 1965
éihyl-acetat tjo ylegg Iﬁg OMIgun%SEQ%tgmghM@ﬁahL '
di ssjpl ved i n et hyl Bt e solution was_washed 3
times with HC EN once with water, | $hpephgiyimethanone
Na2SO4, filtered4n@ concentrated inexague1f o provide
the title conmpound as a Iight yell ow foam M5 (nle):
540. 8 (M+H, 100% . Exanpl e 28,
conmpounds 29 to g@ff%& [}hanes?l YFQ&&SL t-gilybgennbang rac-(3-
pr epar ed from 2,2,2-trifluoro-1-methyl- d_roxgmethyl %yrroh din-1-
rac-| 3- Fwdrpxygffﬁ%ga N ﬁphlghmg 1-y1§ anesul f
ony 1+ 2L ¢ h ? | 'uor o- 1 Briioafropeny - | . o,
Zret hanone ( anﬁ1%m€Ffmﬂ BWPH@“bhen@izﬁﬂagemhmmﬂ-
yll-methanone ethoxy)-phenyl}-methanone
517.1 | (Example C1)
rac-[5-Methanesulfonyl-2-((S)- hydroquinone-
2,2,2-trifluoro- 1 -methyl- monomethylether and rac-(3-
SN 4, | ethoxy)-phenyl] -[3-(4-  Hydroxymethyl-pyrrolidin-1-
34 LOJ\@ methoxy-phenoxymethyl)- y1)-[5-methanesulfonyl 2-((S)- | 5015

o=t

pyrrolidin-1-yl]-methanone

502.0

2,2,'2—triﬂuor0-1—methyl-
ethoxy)-phenyl]-methanone
(Example C1)




Expl. No. Structure Systematic Nanme MWV found [ M FH|
Starting materials MW29 rac-[3-(4-Chloro-
phenoxynet hyl ) -pyrrolidin-1-
woyiddrisraet hanesul fonyl - 2- ((S) - PCT/EP2007/055871
2,2,2-trifluoro-1-nethyl- et y)-phenyl] - met hanone
506 1 4- ChI or ophenol and rac
E Ltl l\yIICLIIyI [J‘ I IUI i_' CN&me
{}B Abstmdthanesul|f on %? " Starting materials MW
Ro2, R-trifl uoro-|1- ni‘dﬁ/ﬁs}dtetdr{b&yl)l lphenyl] - nmethanone
( Exarrpl e ) 505.9 30 " rac45 l\/bt hahesul f ony1-24(8) -
22 2=trt+fHuor U'I'IICLIIyICLIIU)\y)' he Iyi]
- (3-pt o: yl ogymat hgéd;mﬁﬁdmﬂr?h@%rl trgﬁg(fr ANRAL, P88
p-cresol and rag-y»3-i5 QXY yl -pyrrolidin-1=
y1) 45- et hanesulif ony 1- 24( z% i fac-(3-Hydroxymethyl-
2,2, R-trifly fﬂ’l‘?’éft?ﬁk’ﬁ“@i dRy) - phehykplidinrehanone
%Exan:pj@"@b 5. tBiluc)M2007/ 147770PCT/ Eanes% Igﬁ@ggz 5554
| Expl. N&: St ycture \Systepmatic ¥ '
[ MW Starting rrﬁJ xyrrt i trifluoro-1-methyl-ethoxy)-
vl methanone phenyl]-methanone (Example
556.1 )
rac-[3-{3,4-Dichloro- 3,4-dichlorophenol and rac-(3-
i 1 phenoxymethyl}-pyrrolidin-1- | Hydroxymethyl-pyrrolidin-1-
» m_%}ul y1]-[5-methanesulfonyl-2-((S)- er)-[S-methanesulfonyl-Z-((S)— 5103
= 2,2,2-trifluoro-1-methyl- 2,2,2-trifluoro-1 -methyl-
ethoxy)-phenyl] -methanone - ethoxy)-phenyl] -methanone
540.2° (Example CI}
rac-[5-Methanesulfonyl-2-({S)- 3-methoxyphenol and rac-(3-
_ , J\A 2,2,2-trifluoro-1-methyl- Hydroxymethyl-pyrrolidin-1-
DAY ethoxy)-phenyl]-[3-(3- -I5-methanesulfonyl2-(9)- |
37 .
. oo methoxy-phenoxylne‘rh}’l) - 2,2,2 -trﬁuoro -1 -methyl»
pyrrolidin-1-yl]-methanone ethoxy)-phenyl] -methanone
500.0 {Example C1)
rac-[5-Methanesulfonyl-2-((S)- 2-methoxyphenol and rac-(3-
N J{F 2,2, 2-trifluoro-1-methyl- Hydroxymethyl-pyrrolidin-1-
Qo\—cfj\[f;r ethoxy)-phenyl]-[3-(2- y1)-[5-methanesulforyl-2-({S)- soLs
%8 o=pm0 methoxy-phenoxymethyl)- 2,2,2-triflunoro-1-methyl- )
pyrrolidin-1-yl]-methanone ethoxy)-phenyl]-methanone
500.0 (Example C1)
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31 rac-[3-(Bi phenyl-4-
~yloxynethyl )-pyrrolidin-1-y11-
[ 5- net hanesul fonyl1l-2-((S)- 2,2, 2- trlfluoro- 1- et hyl -

woebdraxyye phenyl ] - net hanone 548. 3 4- hydr oxybiPpinamydo7/655871

and rac-(3- Hydroxynethyl -pyryolidin-1-
y1)[5-nethanesu|fony1 24(S) , 2, 2 trifluoro-
1

nrt hyul ot hava o nhanv1l b hanane | fa | CA7
Cr ity T CUTTOXYy") |J||C| J. 1LTUTTCT LI\O.II}JI e—Ci ) JHT I
‘E?LN' Sructare rac-4-11- %Em Ef:Enesul fony 1stdrting materials MW
NeS)+2,2,2-trifl uorMWfomtdr[M+Hdt hoixy) - benzoyl ]
-pyrrolidin 3- ylnethoxyl benzonitrjle 497.0

raavyvyhon—zana

4 ||y T U/\y CTTTZUlT1 |. ri I e and
rac(B- Hydr oxymet hryek (5 plethaakilidinh 2§11 ) - { padret hanssulf.0ny
1-2-1 ((5) - 2’ 2, 2t2r2ltt1£11}69)r pmeth i- @tﬂﬁﬁﬂ §
1- el hyl et hoxy) - henﬁ_éﬁnethanone (Pra i EHEgomgE!-5
33 R L, ra @l\ AR GHYL- 24( 9) pymrolidin-1-y1)-15-

%ﬁ?’z%ﬁﬁﬂhb hnmakhyhﬁqh@my) phel%t%m%dETﬂ2(5)22} 540.4

(- ni t r ophenagx
- met hanone 517.]3%‘/-’X F%%é eno gdd na@uﬁslnwmﬁfmmw)
Hydr pxynet hyl - py mlrediamdlﬁ n- 1-
y1) - { 5- met hanesyl f onyl - 2- ((S) -
2,2,p-trifluoro-lsznet hyl et hoxy) - phehiy¥] - net hanone
(Exapple ) 516.4 34 _r rac- [5-Methanesul fonyl-24

phenyl]-methanone (Example

(5)- 2,2, 2-triflTuoro- 1I-nethyl- ethoxy)-phenyl]
-[3-(4- nethoxy-phenoxynethyl)- pyrrolidin-1-yl]
- met hanone 502. 0 hydr oqui none-
Example 40

rac-{ 5-Methanesulfonyl-2-{(S)-2,2,2-trifluoro-1-methyl-ethoxy)-phewryl]-[3- (4-
trifluoromethyl-benzyloxy)-pyrrolidin-1-yl]-methanone

a) rac-(3-Hydroxy-pyrrolidin-1-yl)-[5-methanesulfonyl-2-((§)-2,2,2-trifluoro-1-methyl-

ethoxy)-phenyl]-methanone

Prepared in analogy to Example C1 from 5-Methanesulfonyl-2-( (8)-2,2,2-trifluoro-1-
methyl—ethoxyj -benzoic acid (CAS: 845616-82-2) and rac-3-pyrrolidinol. The crude
material was crystallized with dichoromethdne to provide the title compound as white
solid. MS (m/e): 382.3 (M+H", 100%).

b) rac-[5-Methanesulfonyl-2-(($)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyi|-[3-(4-

" trifluoromethvi-benzyloxy}-pyrrolidin-1-yl|-methanone




nononet hyl et her and rac-(3- Hydroxynethyl -pyrrolidin-
I - yl) 45-[5-2-((9S)-
2,2,2-trifluoro-1-nethyl et hoxy) - phenyl | -nethanone -
wogtwaapte C ) 501.5 WO 2007/ 147770PCT/ EP200 PLCOBB0P1/055871
30 - Expl. No. Structure Systgmatic Nane MV found
[1?4+}r] Starting materials 35 )i Era crigi ' F",

T%%%bgé ?I Jo g&l%cf—%éfﬁl%x& %:%())(1)1/ in-1 yl) ]metha(nesulfonyl -2-((S)-

20262 trlfhmmﬂanﬁb)dyqih@w mﬂhme)hapym 1@1 hr@h IWMF unggr argon at 0°C,
wayg&c{kgfbg?}g rn%?(@(ﬁéﬂﬁ Johiey NS gﬂﬁﬂ{i‘r@dﬁe{fo@lﬁ%@@hy 819 mg sodium-
tqf‘ebh’@ﬁgbummgqmg g Sire wagstipred at room temperature for 2 days and
e@%gut&f? A lresﬂﬁlte %E dﬁg&%ﬁ ethf?pﬁc@hélté and’WJs RAPLARL 2 times with
4 36 = rat- [3-(3,4-Dichloro-
rﬁwgqrﬁgpl}asgypq— dnadgiver Wa2904 and evaporated. The residue was
pﬁlllliec[ o Hﬁémpﬁtﬁ}@nﬁ QMY actratd) R yield the title compound as an oil. MS

2-trif ugro-l-nethyl- et hoxy) - pheny11- net hanone
(%W@ 2103 MycHP8%dphenol and rac- ( 3-
Hydr oxynet hyl - pyrrolidin-1y1)[5-nmet hanesul f onyl-24(S)
- 2,2,2-trifluoro-1-nethyl et hoxy) - phenyl] -nethanone
(Example ) 540.3 37 b-p
rac-[ 5- Met hanesul fonyl-2-((S) -
2,2,2-trifluoro-I-nethyl et hoxy) - phenyl] 4343-
met hoxy- phenoxynet hyl) - pyrrolidin-1-yll-nmethanone
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15

502. 0 3-net hoxyphenol and rac- ( 3-
Hydr oxynet hyl - pyrrolidin-1-
y1) - [ 5- met hanesul f ony1- 2- ((S) -
2,2,2-trifluoro-1- nethyleth%%x) phenyl ] -nethanone
(Exanple a) 501.5 38 1
rac-[ 5- Met hanesul f onyl - 2- (
2,2,2-trifluoro-I|-nethyl- ethoxy) -phenyl] 4342-
nethox phenox met hyl )- pyrrolidin-1-yl11-net hanone
1@%%?%?* B0l " and’ rac- (3-
Fydroxynethyl pyrrolidin-1-
y1) - [ 5- met hanesul f onyl - 2- ((S)-
2,2,2-trifluoro-1-nethyletho ;)-chenyl] - met hanone
(Exanple a) 501.5 WO 2007/A2% CT1EP20071055871 -
31 - Expl. No. Structd Syst e Name M N, found
[MtH  Starting matrci T
[ 5- Met hanesul fonyl -2-((S)- 2,2, 2-trifluoro- |
- et hyl - et hoxy) - phenyl ] 43- (5- ® I
trifluoronethyl-pyridin-2-
whidepXY et hyl) - pyrrolidin-1-Anet hanone 541.1
5-Trifluoronethyl -pyridin-2-ol and
,rac-(3- Hydroxymet hyl rroI| i n- 1) 45- .
rret‘srr(éﬁ’e sl:%lofﬂ'ﬁlﬁ%jflyl 2@%@? opypanyl, oy ﬁ%@ﬂﬂ or pyrazolyl, which are

. Zghsl}]éétrtﬁém&ﬂﬁshmﬁﬂﬂ%ﬂ J-atkoeirhaneae (Exanple )

R"  is Cj4-alkyl, Ci4-alkyl substituted by halogen, or is ~(CH,),-Cs.¢-cycloalkyl;
R>  is —S(O)- Cig-alkyl, —S(O}NH- C, -alkyl, NO, or CN;
R®  is phenyl or pyridinyl, which are unsubstituted or substituted by one to three substituents,

selected from the group consisting of Cy¢-alkyl, C,s-alkoxy, CN, NO,, halogen, C;4-alkyl
substituted by halogen, C,¢-alkoxy substituted by halogen, phenyl or sulfonamide;

X  is -CH,-, -NH-, -CH,0- or -OCH,-;

n is 1 or 2;

m is 1 or2;

0 isOorl;

and to pharmaceutically acceptable acid addition salts thereof.
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Exanpl e 40 rac- [5-Methanesul fonyl-2- (
(S)-2,2,2-trifluoro- 1-m ethyl-etboxy)-phenyll- [ 3-

(4- trifluoronethyl-benzyl oxy)-pyrroliclin-

| -y1] - met hanone 5 a)

rac- ( 3- Hydr oxy- pyrrolidin-1-34)-15- net hanesul f ony1- 2-
((S9)-2,2,2-trifluoro-1-nethyl et hory)-phenyl|-nmet hanon,

e 2. Compcmﬁspf &pavudall agvording ’@99(31311110  meergin & i--GHhopnd R’ is

prg BRI REE Syt e ot Lot hox
sullisﬂmeﬁitspye‘ld&cmd:d fldmahe grblap considmgd (]m{aﬁcryil aly gealkoxy, CN, NO,,
L B0 AL LG S0 B9, 80 ML e o

sul¥8f3¥ide.b) ]
rac- 15- Met hanesul fonyl-24(5)-2,2,2-trifluoro-1-nethyl

-eth h 11-13-(4- . .
1 P 83%%3@1?@?” ﬁors%azﬁmev}inwml@m 2ivvieh crrpredR aione

rac‘é@-%%%lﬁé’sﬂﬂ“&?ﬁﬁ%@ﬁ?&?ﬂ%&? Imeth@ethoxk9-pReSR|-H-[4N
trifhenrorhgthidy Hergy ) -myyrolidin- tHyhl-netfpanones - met hanesul f ony1- 24

rec Sty o3-S PropRe R R e
bethayil)- @hﬁ)lﬂﬂﬂmyl}amgﬂmanme OC was added 0.042 m

racg - Dipioch R Eo SN toRE P Ped et Ehierr R yeRen -

pyablidihedyidimdi@@ehé,enperature for 2 days and 5
evaporated The resi due was di ssolved in_ethy

3@lc@uaﬁfaethﬁ§y-éxrp?tae@eéalf@lxlmhe%vlm-(ﬁwwsf%uaromqthzsl benzyl)-
pyHﬁﬂﬁHHClg%ﬁ%%mﬂﬁéoﬁr'ed over Na2SO4 and evapor at ed.

e resl due was purified on silica (el uent: EthY
racal@etyalappntyboxyt e ingthanesul fonylepisnn d 1 uaﬂucaﬂn@thyl-b )-

py&%%%%un@ingﬁn&wwgval1?8?%ula_ gsmheftﬁhn?sl-01e

nmor phol i nyl, tetrahydropyranyl, pyrrolidinyl, phenyl
or 4p@0mpmmdls of fémiraita hac&:otdmgltmsdamut erd:lemm éijissi()@}ﬂbt add R is

phgquﬂ),%}iu?]a {ks)éﬂlsglgﬁt]ﬁ%?(gglgﬁfbsalﬁﬁid;b% O(I:ie% e.y substl gnt%' sigected from
$8isfsBn B oY CL-alhyK Yt -dRRoxyS CNSING),2halédend Cak Myl substituted

by halo gen2 l\(ll‘l_ll-g—alkorx?rl sl1<1 st1tut'§5)%y%alogen phenyl or sulfonamide.

5. Compounds of formula I according to claim 4, which compounds are
rac-[3-(4-chloro-phenoxymethyl)-pyrrolidin-1-yl]-[5-methanesulfonyl-2-((S)-2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-methanone,
rac-[ 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl}-{3-p-
tolyloxymethyl-pyrrolidin-1-yl)-methanone,
rac-[3-(biphenyl-4-yloxymethyl}-pyrrolidin- 1 -yl}-[ 5-methanesulfonyl-2-((S)-2,2,2-
trifluoro-1-methyl-ethoxy}-phenyl]-methanone,
rac-4-{1-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoyl]-
pyrrolidin-3-ylmethoxy} -benzonitrile,
rac-| 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[3-(4-nitro-
phenoxymethyl)-pyrrolidin-1-yl]-methanone,
rac-[ 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[3-(4-



10

15

20

10 R3is phenyl or pyridinyl, which are unsubstituted

or substituted by one to three substituents, selected

fromthe group consisting of Q 6-al kyl, Q 6-al koxy,

CN, NO2, hal ogen, C, 6-alkyl substltuted by hal ogen,

Q 6-al koxy substituted by hal3égen, phenyl or

sul fonam de; Xis -CH2-, -NH, -0120- or -OCH2-; is 1
trifiworametb®xyrpberoxymethyloparadidsr-14v1]-methapene,

ra(?ﬁg (RGS Hfong ﬁhe%x%%ﬁ&gﬂ%goﬂ?ﬂ g a@]‘igf-ﬁl#eﬁﬁne%ﬁ bi1-2-((5)-2.2,2-

tri Aoy Idinethyi- ethﬁkﬁl-pheﬂlyi]-\mmhamome}irl S - - and R3 is

Eﬂ?%x'he%esu Gt CEh r%Sfreathﬁ%ﬁ? g gl Eebory.

yﬁ%pﬁ{oh@m@- iﬁ)éihﬂn&imG al koxy, CN, NO_Q
halogen 6- al kyl substltuted by halogen O

6- al koxy substituted. by h
sul6 brmippeRds of formulal asg bigh L fili?}}lé“ls ~NH-.
according to claim 2, mhlch conpounds are
r ag- [RmiRiuRanestath R Y hedordin sa, chird 12whEdefd X6¢ OCH,0-.
- met hyl -'et hoxy) - pheny1143 - (4-
trifluoronethyl-benzyl)- pyrrolldln I- t hanone,
r a@ Agrpgesh B @senaripg ¢ icompppndoifogmylad @ﬁ@%@dp&l%@&p&’h@
tog -[3-(4-trifluoronethyl- 10

nzy -pyrrolidin-1-3/1]-net hanone,
rac- (4' -fluoro-4-net hanesul f onyl - bi phenyl - 2-y1) 43- ( 4-
a) raactingio conpeimdioffemma) - pyrrol i di n-1 -yl knet hanone,

rac- (2-cycl obut yl met hoxy- 5- th4@esu|fonyl-phenyl)43-
(4-trifluorornethyl - benzylf
pyrrolidin-I-yl knet hangne ng;;;j)
rac- (2-cycl opentyl oxy- 5- néthanesulfdhyl phenyl) - 13- (4
with 4 edrhpramdrg fdryidoenzyl) - pyrrol i di n-1 -yl ket hanone.
4. Conpounds of fornmula | @ccaer'ding to claimi,
wherein Xis -OCH2- and R3 Jls phenyl, which is
unsubstituted or substi H& ed one to three
substituents, selected from group consi sting of
Cl_6-al kyl, Cl1_6-al koxy, CN, N2, hal ogen, Cl_6-al kyl
substituted 20 by hal ogen, C1." 6-lHl koxy substit uted
in ¢ pgredeageny, anpiﬁ:ﬁﬂg!ting@[geﬁtﬂufeh nafiBddl (2-(1H-berzotrBaoipaupid ,1,3,3-

of for.nul ac to claim4, which conpounds
tet&z\néethyluron%]xnteﬁa uorgborgte P

to b 86mpdu{dofaBREe- phenoxymet hyl ) -pyrrol i din-1-yl]-[5-m
et hanesul fonyl -2-((9S) -2, 2, 2-
trifluoro-I1-nethyl-ethoxy)-phe ,
rac- [ 5- met hanesul fony1-2-((S)-2l2,24trifluoro-1 -m

et hyl - et hoxy) - pheny1] -(
t ol yl oxynet hyl - pyrroI|d| - %[
- (bi phenyl-4-yl oxy ) - pyrr

-y1145- net hanesul fonyl-2-((S)-2,2,24trifluoro- 1

- met hyl - et hoxy) - phenyl knet hanone, rBc-4- 1

[ 5- met hanesul fonyl1l-2((S)-2,2,2-trifluoro-1
wh@?ﬁ%%sﬁgtgﬂg%ﬁ% FE.GF%%Q{; Pl Etgliel:fgﬁeﬁ'ig E:l)élnranl , and m and n are
indepéndcntl pEitohaees Wie@nyok224S) - 2, 2, 2-tri fl uor o- 1- et hyl -

et hoxy) - phenyl k[ 3- (4- nitrophenoxynethyl) pyrrolidin-1

-yl nethanone 5- net hanesul fonyl-2 -((S-2 ,2,2
1ﬂr%*$?$ﬁ€@%9mfl‘ﬁgaﬁ9 et hoxy) - phenyl k [3 -(4- -35 -

trifluoronmethoxy-phenoxynethyl)-pyrrolidin- 1

-yl knmet hanone,

rac- P- (3, 4-di chl oro- phenoxynet hyl ) - pyrrolidi n-1-yl1Nb-

nmet hanesul f onyl - 248) - 2, 2, 2-

trifluoro-I|-nethyl-ethoxy)-phenyl knet hanone or

rac- 15- net hanesul fony1-24(8)-2,2,2-trifluoro-I-nethyl
- et hoxy) - phenyl kp - (3 -net hoxy-

pr

one, rac- [3



5 phenoxynet hyl)-pyrrolidin-I-yl kmethanone. 6.
Conpounds of fornmula |I according to claim1, wherein
Xis -NH. 7. Conpounds of formula | according to

woehb@ire wherein Xis - CH20-. 8. A pro®eIEPRNT/055871

10

15

20

preparing a conpound of formua | as defined in claim
1, which process conprises 10 a) reacting a conpound
of formula (\)riN(I\ with a co uound of formula R2
[1l in the presence of an acti agent such as
TBTU (2- (1H benzotri azol e-1- ,3- 15
t et ramet hyl uroni unt et r & 0 a conpound of
formula wherein thg_su R2 and R3 are
as defined in claim1™>and mand n Rre independently
fromeach other 1 or 2; 20 b) reactp’ng ?rconpound of
Wﬁ& conlouw90%907/ 47770PCT/EP2007/0558% 36 - |V
hoE npoun fornula@$(9§ 5 under M tsunobu
condltlons in the present of a phosphine to a

Dl e Rt g R L R G
and mand n are independently ﬂbonmehch other 1 or 2;
c) reacting a conpound of for a

{ N

2

R
wherein the substituents R*, R and R’ are as defined in claim 1, X is -OCH,- and m and n

are independently from each other 1 or 2;

¢) reacting a compound of formula

O R
. ( - N
T
HO
2
R v
with a compound of formula
R*-CH,-Hal

wherein Hal is an halogen atom like chlorine, bromine, iodine

in the presence of a base such as sodium tert-butoxide to a compound of formula

wherein the substituents R', R? and R’ are as defined in claim 1, X is -CHO- and m and n

are independently from each other 1 or 2;

and
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10 V with a conmpound of formul aR3-CH2-Hal wherein
Hal is an hal ogen atom i ke chlorine, brom ne, iodine
15 in the presence of a base such as sodi um
tert-butoxide to a conpound of formula wherein the
substituents le, R2 and R3 ar’d -as defined in claim1,

X is -CH20- and mand n are independently from each
ot Hidesiregreogyerting e compoundy gbtgjaed méyphasmacaiticaliyageppiable
bt ai ned i nto pharmaceutically acceptable
ac%@%@ﬂgﬁgﬁggon sal ts. 9. A conmpound according to
claim1l, whenever prepared by a process as clained in
cl &i. i @ngrouby acoordigpitvdhimnt , whernewed: préf@cd By apdicessastlaimed in
cong ai,ni ng one, or re, conpounds as clained in claim
clajm & oF B %ﬁ%@ﬁ?ﬁ@%ﬁ?ﬁLacceptable excipients. 11. A
nmedi canent according to claim 10 for the treatnent of
i | 11easradibmsed comtainite @leye mege uphpdends abichimhat in claim 1
%2 A nedhgﬁnent %% ording .to claim11l, wherein the
anf|pharmaceWicallg apfepERsEIPIUS n, dysfunction in menory
and | earni ng, schizophrenia, denentia and ot her
di seases in which cognitive processes are inpaired,
at { br medicaeRtEepordingge GlTs 19rTonihs entmt of Hinsesss bascd on the
gldcine %@%&ﬁﬁbﬁgr. a conmpound as clainmed in claim1 for
e nufacture of nmedi canents for the treatnent of
psychoses, pain, neurodegenerative disfunction in

mengry and | earni ng,. schi,zo eni a.. denentia and .

ot Ner il osdhing e BRI FlsPip SRIEREG, i Brvchoscs pain,
dysfpatidred, m@hér§and ¢darsiaf] whizoplhreoiaddsnsentin all other dBLasss in
whq-lcl? g{?g%?tive processes are impaired, attention deficit disorders or Alzheimer’s

disease.

13. The use of a compound as claimed in claim 1 for the manufacture of
medicaments for the treatment of psychoses, pain, neurodegenerative disfunction in
memory and learning, schizophrenia, dementia and other diseases in which cognitive

processes are impaired, attention deficit disorders or Alzheimer’s disease.



