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BENZOYL-TETRABYDROPYRIDINE AS GLYT-1 INHIBITORS The
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lower alkyl substituted by halogen or is -(CH2)n cycloalkyl; R2 is NOZ2,
CN or SO2R"; R" is lower alkyl; Ar is phenyl, optionally substituted by
halogen, cyano, lower alkyl substituted by io halogen or SO2R"; nis 0, 1
or 2; and to pharmaceutically active acid addition salts. The present
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1s lower alkyl, lower strituted by halogen or 15 -(CHj)-cycloaliyl;

R is NO,, CN or SO.R™;

R” is lower allyl;

Ar is phenyl, optionally substituted by halogen, cyano, lower alkyl substituted by
halogen or SOR”;

b3 is0,1or2;

and to pharmaceutically active acid addition salts.

The present invention relates to compounds of general formula I, to processes for
preparation of those compounds, to pharmaceutical composition containing them and to

their use in the treatment of neurological and neuropsychiatric disorders.

It has surprisingly been found that the compounds of general formula I are good
mh.iby:.tors 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, thought disorders and
psychosis and persistent negative symptoms such as flattened affect, impaired attention
and social withdrawal, and cognitive impairmeﬁts {Lewis DA and Lieberman JA, Neuron,
2000, 28:325-33). For decades research has foctised on the "dopaminergic hyperactivity”
hypothesis which has led to therapeutic interventions involving blockade of the
dopaminergic system (Vandenberg R} and Aubrey KR., Exp. Opin, Ther. Targets, 2001,
5(4): 507-518; Nakazato A and Okuyama S, et al., 2000, Exp. Opin. Thér. Patents, 10{1):



dopaminergic system (Vandenberg RJ and Aubrey KR., Exp. Opin. Thee
Targets, 2001, 5(4): 507-518; Nakazato A and Okayama S, et al., 2000,
Exp. Opin. Ther. Patents, 10(1): WO 2006/072432 PCT/EP2005/014052
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cognitive symptoms which are the best pyedictors of functional outcome
(Sharma T., Br. f. Psychiatry, 1999, 174(suppl. 28): 44-51). A
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and Collingridge GL, 1993, Nature, 361: 31-39). Transgenic mice overexpressing the
NMDA NR2B subunit exhibit enhanced synaptic plasticity and superior ability in
learning and memory (Tang JP et al,, 1999, Nature: 401- 63-69),

Thus, if a glutamate deficit is implicated in the pathophysiology of
schizophrenia, enhancing glutamate transmission, in particular via NMDA receptor
activation, would be predicted to produce both anti-psychotic and cognitive enhancing
effects.

The amino acid glycine is known to have at least two important functions in the
CNS. It acts as an inhibitory amino acid, binding to strychnine sensitive glycine receptors,
and it also influences excitatory activity, acting as an essential co-agonist with glutamate
for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is released in an .
activity-dependent manner from synaptic terminals, glycine is apparently presentata
more constant level and seems to modulate/control the receptor for its response to

glutamate.

One of the most effective ways to control synaptic concentrations of
neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter

transporters by removing neurotransmitters from the extracellular space, can control



25 effects. The amino acid glycine is known to have at least two important
functions in the GNS. It acts as an inhibitory amino add, binding to
strychnine sensitive glycine receptors, and it also influences excitatory
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NMDA receptor activity is to elevate the glycine concentration in the local
microenvironment of synaptic NMDA receptors by inhibition of GlyT-1 transporter

20 {Bergereon R, Et al,, 1998, Proc. Natl. Acad. Sci. USA, 95: 15730~15734; Chen L et al,,
2003, J. Neurophysiol., 89 (2): 691-703). '

Glycine transporters inhibitors are suitable for the treatment of neurological and
neuropsychiatric disorders.The majority of diseases states implicated are psychoses,
- schizophrenia (Armer RE and Miller DJ, 2001, Exp. Opin. Ther. Patents, 11 (4): 563-572),
25 psychotic mood disorders such as severe major depressive disorder, mood disorders
assoctated with psychotic disorders such as acute mania or depression associated with
bipolar disorders and mood disorders associated with schizophrenia, (Pralong ET et al,,
2002, Prog. Neurobiol., 67: 173-202), autistic disorders (Carlsson ML, 1998, J. Neural
Transm. 105: 525-535), cognitive disorders such as dementias, including age related
30 dementia and senile dementia of the Alzheimer type, memory disorders in a marmmal,
including a human, attention deficit disorders and pain (Armer RE and Miller DJ, 2001,
Exp. Opin. Ther. Patents, 11 {4): 563-572).



it has been postulated to be involved in modulation of NMDA receptor

function (Lopez- Corcuera B et al., 2001, Mol. Mem. Biol., 18: 13-20).

Thus, one strategy to enhance NMDA receptor activity is to elevate the
glycine concentration in the local microenvironment of synaptic NMDA
receptors by inhibition of GlyT-I transporter 20 (Bergereon R. Et at, 1998,
Proc. Natl. Acad. Sci. USA, 95:15730-15734; Chen Let al., 2003,1..
Neurophysiol., 89 (2): 691-703). nycir‘ié‘transporters inhibitors are
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attentidd defiGH3:8af29r RBHomychdtieamnood disorders such as severe major
depressive disorder, mood disorders associated with psychotic disorders
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: schizophrenia, dementia and other diseases in which cognitive processes
are impalred duchanoatientian Aeliclk disoriars.an Alzheimer's disease.
Objects of the disclosed herein are the compounds of formula | per se, the
use of compounds of formula | and their pharmaceutically acceptable
salts for the manufacture of medicaments for the treatment of diseases
related to activation of NMD A receptors via Glyt-1 inhibition, their
manufacture, medicaments based on a ggmpgund as disclosed herein
and their production as well as the use offcompounds of formula | in the
control or prevention of |IInessesLﬁgs psychoges, dysfunction in
memory and learning, schizo ' and other diseases in

which cognitive processes are impaired, such &s attention deficit

disorders or Alzheimer's disease. I
wherein
R! is a non aromatic heterocycle or OR’;
R is lower alky, lower alkyl substituted by halogen or is (CHz)n-‘CYdoalkyl
R’ is NOg, CN or SO,R”;
R” . is lower alkyl;
Ar is phenyl, optionally substituted by halogen, cyano, lower alkyl substituted by
halogen or SOR™;
n is0,lor2

and pharmaceutically active acid addition salts,



In a first aspect, there are provided compounds of general formula RT Ar
R2 wherein RI is a non aromatic heterocycle or OR ; R' is lower allcyl,
lower alkyl substitutedby halogen or is -(CHZ)ccydoalkyl; RZ is NO2, CN
or SO2R"; R" is lower alkyl; Ar is phenyl, optionally substituted by

halogen, cyano, lower alkyl substituted by,_halogen or SO2R' ; nis Q, 1 or '
2; and pharmaceutically active acid addition salts. -4a- In a second
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deﬁ@%@havm@ﬁmhmpcwrtﬁoa@aﬁﬁbound of formula OH Rt ha( R1 RZ |.fi-1 or
Rz lll-z in the presence of an activating agent for compounds of formula
[1I-1, to a compound of formula 0 Rs Ar 2 wherein hal is a halogen atom

an_‘}L fAr | and Rz are a§ é&’, rﬂﬂﬂj above, and

g a compound
Ar
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with a compound of formula

OH R1 hal R
acliles
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R' -1 or R™ 112

in the presence of an activating agent for compounds of formula III-1,

o &
SO0
R

wherein hal is a halogen atom and Ar, R! and R? are a5 defined above, and

to a compound of formula

if desired, converting the compounds obtained into pharmaceutically a;:c;éptable
‘acid addition salts,

In the third aspect, there is provided a compound as defined above, whenever prepared

by a process as defined herein or by equivalent method.

In the fourth aspect, there is provided a medicament containing one or more

compounds as defined above and pharmaceutically acceptable excipients.

In the fifth aspect, there is provided the use of a compound as defined above for the

manufacture of medicaments for the treatment of Alzheimer’s disease.



if desired, converting the compounds obtained into pharmaceutically
acceptable acid addition salts. In the third aspect, there is provided a
compound as defined above, whenever prepared by a process as defined
herein or by equivalent method. In the fourth aspect, there is provided a
medicament containing one or more compounds as defined above and
pharmaceutically acceptable excipients. In the fifth aspect, there is
provided the use of a compound as defingg above for the manufacture of
medicaments for the treatment of Alzheimer's disease. -4b- The preferred
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ei@BSfOnaNaNOpIRaMRkBMs. ethyl, propyl, isopropyl, n- butyl, i-butyl,

2-butyl, t-butyl and the like. Preferred alkyl groups are groups with 1-4
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0, N or S. Preferred rings are 1-pyrrolidine, 1-piperidine, 1-piperazine or
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bromine. As used herein the term "lower alkyl, substjtuted b halogen

frgmroed %barkﬁog% P ¥ Rne g 'gpsve! wrr%%rntﬁé& Te&%t é%?@ﬂyd rogen
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oS 'gré}gxrxlgd% gS I%Iflup& 1%?'&11113 1-piperidine, 1-piperazine or |- morpholine.

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

As used herein the term "lower alkyl, substitated by halogen" denotes an alkyl group as
defined above, wherein af least one hydrogen atom is replaced by halogen, for example CF;,
CHF;, CH;F, CH;CF; and the like.

The term "pharmaceutically acceptable acid addition salts” embraces salts with

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,



WO 2006/072432 PCT/EP20051014052 -5 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
Worietidsd2of formula | are those, wherein Rl is morpholin@(&ERsenpes2
the followings: 5
4-[1-(2-morpho|in-4-y|-5-nitro-benzoyl)-l,"25,:3,,6-tetrahydro-pyridin-4-y|]
beBEBFISHHﬁc acid, citric acid, foreic acid, fumaric acid, maleic acid, acetic adid, succinic
(S meienesulony. 2 morpholn¢ yLen/ 4 ooty pheny)
[4-(4-methanesulfonyl-phenyl)-3,6-dihydro-2H-pyridin-1-yl] i
-(2-morpered esmriHdp s fa e YoRtRierhraghetina fr
comxpanieltafbibseingi is -0-lower alkyl, substituted by halogen, which

RN Al
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corlippdnd2bl-ppridin-1-yl}-methanone or

3-[fr(fsGHIRRARES eHiTyarQRigEwiiNgeteRt DORY e A-iSORIRMAXYy1-5-
be%fﬁﬁ%?%%efe%%%gﬁ?ﬂjndscgcl)?q‘ormulaﬁfgre fur'zgil}gelrt those, Where?;} °

R [EHR BYCioaiey1, for example the following compounds:
(2-cyclopentyloxy-5-methanesulfonyl-phenyl)- 4-_(4-methanesulfongll-phen)é
)35 20 SIS HIB) AR SREGH Ry -0 oner ), Abeiiated b

[4-FlchtarevhlvhnykkBoasdihy dro-2H-pyridin-I1-yl]-(2-cyclopropylmethoxy-5-
?nﬁ-gﬂaﬁwgﬂw%ExBME@&%tﬂ PERSENT SepeyRds ohfarpuiahyl)

elr pharmaceéutically acceptable salts can be prepared by methods
knGRAER A TP I TR B & s ses described below, 25 which

process comprises a) reacting a compound of formula , :
Further preferred are compounds, wherein R” is ~O-lower alkyl, which compound is
15 3-[4-(4-chloro-phenyl)-3,6-dihydro-2H-pyridine-1-carbonyl]-4-isopropoxy-

benzonitrile.

Preferred compounds of formula  are further those, wherein R' is
~O-(CHy)g-cycloalkyl, for exarmple the following compounds:
(2-cyclopentyloxy-5-methanesulfonyl-phenyl)-[4-(4-methanesulfonyl-phenyl)-3,6-

26 dihydro-2H-pyridin-1-yi]-methanone or
{4-(4-chloro-phenyl)-3,6-dihydro-2H-pyridin-1-y1]-(2-cyclopropylmethoxy-5-
methanesulfonyl-phenyl)-methanone.

The present compounds of formula I and their pharmaéeutica}ly acceptable salts
can be prepared by methods known in the art, for example, by processes described below,

25 which process comprises

a) reacting a compound of formula

Ar/(j‘\l ’

I

with a compound of formula



NH Ar Il with a compound of formula WO 2006/072432
PCT/EP2005/014052 -6 OHR halR" OO Rz Z111-1 orR 111-2 in the
presence of an activating agent such as TBTU
W2-theslerantriazole-l-yl)-1,1,3,3- tetramethyluroniumtetraflraroiapzeded fars2
compounds of formula 1ll-1, to a compound of formula O R" ~N Ar 5 RZ |
wherein hal is a halogen atom, such as c¢fiGride and Ar, R1 and R' are as
defined above," and if de%'}'_gd, converting the ggmpounds obtained into
pharmaceutically acceptable &cid addition salt$. to The compounds of
formula | may be prepasgéhig.asgordance witFreeess variant a) and with
the following scheme 1. All § g materials are ¢ commercially
available, described in the liténature or can be prepared by methods well
known in the art. The followingRabbrgyiatigp has beé¥i uggds 15 20 WO
2006/072432 PCT/EP2005/014052 -7
in the presence of an activating agent such as TBTU (2-(1H-benzotriazole-1-y1)-1,1,3,3-

tetramethyluroniumtetraﬂuomborate) for compounds of formula 1II-1,

to a compound of formula

wherein hal is a halogen atom, such as chloride and Ar, R' and R? are as defined above,’

and

if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

10 The compounds of formula I may be prepared in accordance with process variant a) and
with the following scheme 1. All starting materials are either commercially available,
described in the literature or can be prepared by methods well known in the art.

The following abbreviation has been uised:
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Scheme 10 R~ HTBTU (when A OH) N N y 1 palladium catalyzed
coupling N ~ Ar ~"' Cl ArX . t O-B"~/ 2 deprotection IO RIR2 OV A X
Halogen R2 Y. protective group (i.e. boo) RHIKOHO X HOf7 i RilV
VBaompoup#e of general formula | can be prepared by reacti®§T/EP2005/014052
4-aryl-substituted-1,2,3,6- 5 tetrahydro-py. %ldlne derivative of formula Il

with a corresponding add of formula Il (A: OH) in the presence of an
activating agent like TBTU or with a ciggpqnding activated acid of
formula Il (A: CI). The acid of formula Ill can be prepared by reaction of

an acid of formula IV with a nucleophile of formula R'H.

4-aryl-substituted-1,2,3,6-tetrahydro- pyridine derivatiygs of.farsula Il
be prepared und mdkﬁ‘b@ﬁdﬁ?&?ﬁ@"(’ﬂ’&sm &t 10 al-tetrahedrop f 3

Letters. (2000 9),3X5r2:408) by reaetin OI’OHIC egtefV with ArX in
the presen f>paJIad|um catalyst followed by cleavagg-\ e protective
group as sho in scheme 1. The protective group is typi

tertthitéikycarbonyl (Boc). The acid addition salts of the basi co'}npounds
of foPMitTE THRAYEE converted to 15 the corresponding free bases by
treatment with at least a stoichiometric equivalent of a suitable base such
as sodium or potassium hydroxide, potassium carbonater'sgdiamm
bicarbonate, ammonia, and the like. The compounds of formula | and their
pharmaceutically usable addition salts possess o X

H{}ﬁ
2 W
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Compounds of general formula I can be prepared by reacting 4-aryl-substituted-1,2,3,6-
5 tetrahydro-pyridine derivative of formula I with a corresponding acid of formula 11 (A:
OH) in the presence of an activating agent like TBTU or with a corresponding activated
acid of formula I (A: CI). The acid of formula ITI can be prepared by reaction of an acid
of formula TV with a nucleophile of formula R'H. 4-aryl-substituted-1,2,3,6-tetrahydro-
pyridine derivatives of formula IX can be prepared under Suzuki conditions (Eastwoed et
10 al. tetrahedron Letters (2000), 41,(1 9),3705-3708) by reacting boronic ester V with ArXin
the presence of palladium catalyst followed by cleavage of the protective group as shown

in scheme 1. The protective group is typically tert-butoxycarbonyl (Boc).

The acid addition salts of the basic compounds of formula [ may be converted to
15 the corresponding free bases by treatment with at least a stoichiometric equivalent of 2
stitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like,

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

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



valuable pharmacological properties. Specifically, it has been found that
the compounds 20 of the present invention are good inhibitors of the
glycine transporter | (GlyT.-1). The compounds were investigated in
eecopdaré2with the test given hereinafter. WO 2006/0724 3Z°T/EP2005/014052
PCT/EP2005/014052 -8 Solutions and materials DMEM complete
medium: Nutrient mixture F-12 (Gibco Lifegtéchnologies),. fetal bovine

serum (FBS) 5 %, (Gibco life teggﬂ%}gygﬁ& Benicillin/Streptomycin) %
(Gibco life technologies), Hygromycin 0.6 mg/ml. (Gibco life

tec ies Iutamme M Gjbco 5 li oIo S take. buffer .
(V] g%%-m%ﬁﬁﬁec O lnl\/l peJ[S- rIS Efﬁza %%%ir% alf 7\561;31 bovine
KClerzi hﬁﬁ@]\ﬁ@@@ﬁlh@rhﬁ@ltﬁl)@% MWW% &h (Eihep life

P’ 7@&&@D%EM&§QQ&MWIMV@M&G&&M§&@, G]ymaiptﬁl@(hbco

5|)n}*nik%1t|on}:ua § GlyT-lb) 10 On day 1 mammalian cells, (Flp-in' -CHO),
transtecte GlyT-lb cDNA, were plated at the den3|ty of 40,000

cells/well n te withgut h 9
PR e R T f L AR 5
waSKa2. bwidd MishupteMffe P(ElBysThe cells were then incubated for

20 ppin:ar22GoMithvieitien (anee potetialcnrepetieralidimiv: mGlyT1b cDNA.

non-radioactive glycine, (iii) a 15 concentration of a potential inhibitor. A

range 9f,.copeRPiaHoRR LIBS ARtgpialLinhibitor was used to generate

data for calculating the concentration of inhibitor resulting in 50 % of the

oeff%teiff%'%o SO0k %@9& Qhies G0 &@&%ﬁrmm@rqﬁwﬁ A, were

upta Lot then imrhe added containing [3
lﬁt#

H]-Blytahatse ﬁms@p&@@@ﬁm@aﬁﬁhw SRR B EHTE YIaRED RERRmycin
plateseverd ntubaitcaithn2fgentle shdkingrandsthie rebotiothevalls were washed

- stopps %@gﬂ;ﬁﬁi@éﬂyf@i %my@@w@mmm&ﬁmwﬂymno with

ice-co he cells were é{ﬁsed ith scintillation, Jiquid, shaken ours
wis 1

andiheT BURSRATGREIHhCGTRRE ARl Oélc&y?ﬁ 6N Coihter:
15T he qieferatbcofpevaas:shdibiber | € SOEvyanGlyTratos of the potential

inhibitor was used to generate data for calculating the concentration of inhibitor resulting

ey

in 50 % of the effect (e.g. ICsp, 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
20 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 radicactivity in the cells was counted using a scintillation counter.

The preferred compounds show an ICsp (uM) at GlyT-1 < 0.9.

ExampleNo. | ICs (uM) | ExampleNo. |1Gs (uM)

1 0.803 6 0.251
2. T 0.432 7 0.870
3 0.270 ) 0.201

4 0.122 9 0.28




Example No. IC50 (.M) Example No. IC50 (PM) 10.803 6 0.251 2.0.432
7 0.870 30.2708 0.201 4 0.122 9 0.28 WO 2006/072432
PCTIEP20051014052 -95 0.232 10 0.056 The compounds of formula |
vafaoimerptiarmaceutically acceptable salts of the . compolR{UEEM2f08en4kE2
| can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical prepafagtibns can be administered
orally, e.g. in the 5 forfr-oftabtets;coggeriiabtets; dragges, hard aggszoft
gelatine capsules, solutions, emulsions or suspensions. The
administration can,thowever -alse-be-effected-rectally—e-g—va-ceatvit
avauuvuo. in the form of suppositories, parent y, e.g. in the a fva urma of
in) lotions- The compounds of formula | ean be processed witq%J

. pharmadeGfemBPHISH orfSFgHAd 870 %ﬁ?‘é‘%ﬁ?ﬁéﬁcﬁﬁ?ﬁ?&eﬁ% s &ibHob e
phasmgceniicef forepdudtiondeloadastosdiconsrgtacch iotefivativésharmacentical

theﬁ%&ﬁl&ﬁ%&%@}ﬂmﬂ@%@g@mm @ike: GamPesab LAy, e.g. in the -

m

ex le, as such carriers for tablets, coated taplets,.drage'es and hard
o T A G A AR 1 GO LR ALEE SaErteg R,
examplepuegetaipensitsswibeedminisr aidonicaplionenqite PoffsResTadnl.: e-&
likey Rependipaan higaaursehibaipstive isthsnacerng cawiess atens.

however usually required in the case of soft gelatine capsules. 15 Suitable

carriers fqr.the pr tj ' PSS LR B XARRRIA, RIS,
polyols,Ilg(;%‘)(/ecce?g%(}(ﬁq}éfg 5?@0%§Q¥Q9§1§%§%£ itable ?arrierzfor 4

, vegetable oil and Ike .
s e A e
1Semidigrigan iguit poioisadnd thedidetdhetphiarnidecuifoaklitepdihadhs can be
CarL OISR PR %&I@%&i@tﬁé{ﬁ%&w%@ﬂﬁ%b@@%@ aweting eeltine
agents, emulsifiers, sweeteners, colorants, uJl[aVOI'E'l ts, saltsfor var
o GBS BIRRA T SEHETS NG SRS Cronnt SR VB Ig ot waxes
alsdatprtaisstifl 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.
15 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
20  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, asis a précess for their production, which comprises bringing one or more

25  compounds of formula I and/or pharmaceutically acceptable acid addition salts and, .if
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

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



other therapeutically valuable substances. Medicaments containing a
compound of formula | or a pharmaceutically acceptable salt thereof an d
a therapeutically inert carrier are also an object of the present invention,
Vi 1808/Hiéess for their production, which comprises bringirftf &fi&26p¥htHes2
25 compounds of formula | and/or pharm %eutlcally acceptable acid
addition salts and, if desired, one or more other therapeutically valuable
substanggs intg.2 aﬂ%m%mweﬁa@gqugemﬁmm@meam@ to

the ape cally inert carriers. The most referre? lications in,accardan
Wlt Hﬁ) F AR AR e A HORE inciu |soroEe;rs oaf%txlzlJ Ipustrfion the

cedumgaémvadsleysmm&ogxaﬁmpr@@ﬂemea{ﬁb@r% Wp@mgméqwﬁadpmpomd
schiz E%ﬁ%ﬂgmigy gﬂfﬂﬁéﬂ%ﬁiﬂrﬂﬂ@h%bw Sptiaeaseui¥Aly acceptable salt
20 607 2 P2005/0. 40 The dos an var
e e R L

re cﬁgiﬂemenﬂisq HEPSE hfpér‘t?@ﬂ]éia éﬁ§§¢€l?f1ﬂﬁ]e“’é‘§§é}6$ slaradiabrtrdicirtne

dosage for adults can vary from about 0. 01 mg to about 1000 mg per day

U'l

pharmaceutically acceptable salt 5 thereof The da|Iy dosage maybe

administereedassingle dose or in divideghgtssdstand,.in addition, the

upper limit can also be exceeded when thjs.is foung, fade ingisaied. 500 mg

Tablet Formulation (Wet Granulation) r+m mgredlents mg.tahtet 5 mg 25

mg 100 500 d ofgformula IA.0r IB 5 00 50
1‘1_aétose %‘%8 é &%@%@%@ 150 3. Sta-RX 1500 62'6%% 30 40580

Mlc%ocrybtetmq??e"‘—@bm@%emo 30 15825, Magné@ﬁjm Steardfe 1 1 10

15 Fotalslfrd 6563467 831 Manufacturing Procedure 6 30
4. Microcrystalline Celtulose o3 30 30 150

5.  Magnesium Stearate 1 1 1 1

15 Total 167 167 167 831

Manufacturing Procedure

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

3. Pass the granules through suitable milling equipment.

4

20 Add item 5 and mix for three minutes; compress on a suitable press.
Capsule Formulation
Item Ingredients mg/capsule
" Smg 25mg 100 mg 500 mg
1.  Compound of formulaIA or IB 5 25 100 500
25 2.  Hydrous Lactose 4 159 123 148 —
3.  Corn Starch 25 35 40 70
4, Tale 10 15 10 25.
5. Magnesium Stearate - 1 2 2 5

Total 200 200 300 600



1. Mix items 1, 2, 3 and 4 and granulate with purified water. 2. Dry the
granules at 50C. 3. Pass the granules through suitable milling equipment.
20 4. Add item 5 and mix for three minutes; compress on a suitable press.

Vaapweky FEérmulation Item Ingredients m /ca sole 5 mg 25 myTIOEng0D062
mg 1. Compound of formula IA or IB 5 25 100 500 25 2. Hydrous Lactose
159 123 148 --- 3. Corn Starch 25 35 40 ¥b™ 4. Talc 10 15 10 25 5.

Mggnegum Steﬂate d:T!'l % 2 5 Total 200 200 300 600 WO 2006/072432

P - Manufacturing Procedure 1. Mix items 1, 2 and
3 in a syitahle mixer fo P;[SO minutes. 2. AL(I}ﬂ items 4 and 5 and mix for 3
mifutes, 3 ¥ { e % é%f‘ef‘é%ﬁﬁﬁ& Oé%“vﬁr% ‘examples illustrate
the pregetit ireventiordwirhd ouidwtAGHARS temperatures are given in

degree f5plsikisa Arsbarbngdmaterials are either commercially available,
described in the literature or can be prepared by methods well known in

sthe art. %Qet_fém éf_mmples illustrate the present invention without limiting it. All
(2-Morpholin-4-yl-5-nitro- heny@-l(s4l-1phenyl-3,6-d|hydro-2H-pyrldln-l-yl)-me
thelfBRET4E 9 N @!fgn 0 degree Celsis.

All starting materials are either commercially available, described in the literature

or can be prepared by methods well known in the art.

10 Example 1

(2-Morpholin-4-yl-5-nitro-phenyl)-(4-phenyl-3,6-dihydro-2H-pyridin-1-yl)-methanone

S
£ O

1a: 2-Morpholin-4-yl-5-nitro-benzoic acid

To a solution of 2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2 mmol) in dioxane (50 ml) was

15 added morpholine (11.5 m!). The mixture was stirred at room temperature for 2 hours.
The solvent was removed in vacuo. The residue was dissolved in water and the mixture
was acidified with HCI 2N, The solid was filtered, washed with water and dried to provide
the title compound (6.2 g, 93%) as a yellow solid, MS (mfe): 251.2 (M-H, 100%).

1b: 2-Morpholin-4-vl-5-nitro-benzoyl chloride

20 To a suspension of 2-morpholin-4-yl-5-nitro-benzoic acid (4.0 g, 16 mmol) in toluene
were added 2 drops.of DME and thionylchloride (5.7 ml, 79.3 mmol). The mixture was .
heated to 80°C for 50 minutes. The solvent was removed in vacuo, and the resulting solid
was stirred in ether, filtered and dried to provide the title compound (4.0 g, 93%) as a

yellow solid.

25 1le: (2-Morpholin-4-yl-5-nitro-phenyl)-(4-phenyl-3,6-dihydro-2H-pyridin-1-yl)-

methanone



la: 2-Morpholin-4-yl-5-nitro-benzoic acid To a solution of
2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2 mmol) in dioxane (50 ml) was
15 added morpholine (11.5 ml). The mixture was stirred at room
wernfssransse for 2 hours. The solvent was removed in vacueCTTER268Sid ¢es2
was dissolved in water and the mixture was acidified with HC12N. The
solid was filtered, washed with water and*dried to provide the title
ound. (821 3300 A Ayl o SOl MEmig)s 25 UMY 2008, 29 e
orph 4 ﬁn% nltr nzayl chloride 20, To a sus nsLE)nzc_g)fu1 1
> ﬁ%i@mmmwww %ér?z%ﬁ%%‘é’f&‘?ﬂ%‘bg o FARBIF O HAE ik 45 mmol
adelgwl, 2ndrepaiND s atekthiomdohtenige¢Bi fak 1708 AMisratyerbimdion of the
mixtyre,wag. Deatad 1o 808G %%Qma:@&ﬁhﬁmﬁmwserMmd to

vacuo an the resultln’g solid ‘'was stirred in etlh r f%} ed an n'ﬁletpwater
ORI HH Lo BT P 81 S35 RIS Seaf B4 2578
(2- Mm&homw&mmmnw%pﬂemBWhydro 2H-p)ridin-1-yl)-
meha 12@@@‘01@5&,’@; PCTIEP2005/014052 -12 A mixture of 40.6
nig (O mmol) of 2-morpholin-4-y1-5-nitro-benzoyl chloride, 29 mg (0.18
mmol) 4-phenyl-1,2,3,6-tetrahydro- pyﬂgilg@lgcpmmermal) and 62.5 ul (0.45
mmol) NEt3 in 1 ml DCM was stirred at room temperature for 16 h. After

R R T U B e b miopbenyl)

anurnﬂeﬁmgnrmn reversed phase eluting with an acetonitrile / water gradient
to yield after evaporation the title compound. MS (m/e): 394.1 (MH+,
100%) Example 2

[4-(4-Chloro-phen I{B} -dihydro-2H-pyridin-I-yl]-(2-morpholin-4-yl-5-nitrop

henyl) 10 methanpng IN O

_N
o o o

According to the procedure described for the synthesis of example 1, the title compound
has been synthesised from 2-morpholin-4-yl-3-nitro-benzoyl chloride and 4-(4-Chloro-
phenyl)-1,2,3,6—‘tetrahydxo—pyridine hydrochloride {commercial). MS (m/e): 428.1

15 (MH", 100%)
Example 3
4- [1-(2—Morpholiﬁ—é-ylﬁ-nitro~benzoyl)—1,2,3,6-tetrahy’dro—pyridin—4~yl} benzonitrile

O

* According to the procedure described for the synthesis of example 1, the title compound
20 has been synthesised from 2-morpholin-4-yl-5-nitro-benzoyl chloride and 4-(1,2,3,6~
Tetrahydro-pyﬁdin-é—yl)-benzonitrﬂe (CAS: 460365-22-4). MS (m/e): £17.0 (M-H,

100%)



N cl O o According to the procedure described for the synthesis of
example 1, the title compound has been synthesised from
2-morpholin-4-yl-5-nitro-benzoyl chloride and 4-(4-Chloro-

VWihellgl2342 3, 6-tetrahydro-pyridine hydrochloride (commerdi&E/ERp8s{nT¢)s2

10

15

20

25

428.1 15 (MHO, 100%) Example 3
4-[1-(2-Morpholiri-4-yl-5-nitro-benzoyl)-t 23.6- -tetrahydro-pyridin-4-yl]
benzonitrile O N According to the p ﬁ’ﬁ%%.ulre descrlbed for the synthesis
of example 1, the title compound 20 as been synthesised from

e R lteer S R R Y B R

(M- dikOOSH R WOy P06 197243 PhRE@TAEP2005/014052 -13 Example 4
(5-Methanesulfonyl-2-(2,2,2-trifluoro-ethoxy)-phenyl]-(4-(4-trifluoromethyl-
phenyl) 3,6-dih drg,zl%fpyridin -1-yl] -methanone N 0" ~.F 1/ F1/0=i=0

: 3-sulfino-benzoic aC|d A solutlon of 33.59 g (267 mmol)

solution (267Wmmol) The mixture was allowed to stir for 3 h at room
temperature acidified with HC1 conc. (pH = 4) and water was removed

ung ei }[J%f ror%-sulﬁnOwbenzoxc acid

A solution of 33.59 g (267 mmol) sodium sulfite in 100 ml water at 0 °C s treated with
21.2 g (89 mmot) 2-chloro-5-fluorosulfonyl-benzoic acid and 26.6 ml of a 10 M aqueous
NaOH solution (267 mmol). The mixture was allowed to stir for 3 h atroom

temperature, acidified with I—ICl conc. (pH = 4) and water was removed under vacuum.
Methanol was added, the precxpxtate filtered off and the filtrate concentrated. Methanol
and diethylether were added and the precipitate was filtered off washed with ether and
dried to yield 15 g (76.5%) of the title compound as white gum. MS (m/fe): 219.1 (M-H,
100%)

4b: 2-Chloro-5-methanesulfonyl-benzoic acid

A mixture of 1 g {4 mmol ) 2-Chloro-5-sulfino-benzoic acid in 20 ml methanol and 20
ml water was treated with 10N NaOH to pH = 9 before adding 1.7 g (12 mmol)
methyliodide. The mixture was heated for 48 h to 80 °C with occasional addition of
NaOH to maintain pH = 9. After removal of all volatiles HCI conc. was added and the
mixture was extracted with ethyl acetate. The combined organic layers were dried with
MgSO, and evaporated to dryness. The residue was taken up in methanol and subjected
to reversed phase HPLC purification eluting with an acetonitrile / water gradient to yield
after evaporation of the product fractions 323 mg (34 %) of the title compound. MS
(m/e): 233.0 (M~H, 100%)

4c: 5-methanesulfonyl-2-(2,2,2-trifluorc-ethoxy)-henzoic acid

A mixture of 2.13 mmol 2-chloro-5-methanesulfonyl-benzoic acid, 0.64 mmol Cu(I)Br in
5 m] NEt; and 25 ml 2,2,2-trifluoro-ethanol was heated to 120 °C for 16 h in a sealed
tube. The volatiles were removed under vacunm and the residue was taken up in 70 ml

IN HCL Extraction with ethyl acetate drying of the combined organic fractions and



io Methanol was added, the precipitate filtered off and the filtrate
concentrated. Methanol and diethylether were added and the precipitate
was filtered off washed with ether and dried to yield 15 g (76.5%) of the
WifleW6Ha#iand as white gum. MS (m/e): 219.1 (M-H, 10098)ZHEP2005/014052
2-Chloro-5-methanesulfonyl-benzoic acid 15 A mixture of 1 g (4 mmol)
2-Chloro-5-sulfino-benzoic acid in 20 mf ffethanol and 20 rnl water was
treated Wlth [o] OH1 befor
i e e e e
adamangoﬂtmwteqﬁarﬁrarﬁtﬁrge@elﬁrfé'ﬁpeﬁ%sr;arqtft%rrRf@%&ﬂ%@%ﬂs vielded -
CORige Wnscamgethdndshiayenizanre Wasiedbacted with ethyl acetate. The
combined organic layers were dried with 20 MgSO4 and evaporated to
drypessialhemesidenvas kaken-sp-nhnrihanobantsubiectesyte acd tert-butyl
reversed phase HPLC purification eluting with an acetonitrile / water,
graé%‘ht to yield after evaporation of the product fractions 323 mg (34 %)
of the title compound. MS mIe 233.0 (M- %
el SaRSREE D ST A oAg O Lt S D2
mmmm@ﬁmmmwmhyMémmm@te 63xBradtsL(Bitp 6 ml
ml NEL3:306: AR, &%ﬂttﬁtﬂete&mﬁr@t%aﬁ@atﬁdm«m;p for 16 hina
sealed t%be Th% ‘}’ﬁ?t”es vﬁ) £ remo eth e,r v (f:lu theiurle grmcene)
el R TP IR AT TIPS AL A e g RS SR o)
1Co mﬁim@dmf@@@lﬁmﬁgm@mm%m%m&h@#@?(besmmesgas then
-14sﬁMe9Qt%E|@PO Melrsha] re&l%ht@:ﬂatlam waﬁdm]ﬂdlpﬁkmédgyetseﬁn@hase
preparative ut th.an acetonitrile, ] yva e ) :
§B’o h%’e( Sratic Tra ﬁ%% e%gegh éiNnﬁE’ rﬁﬁ%uﬂr/tfa .mlée)('rr%Fe])':l M
29759136%146@0)0%) 4d: 4-(4- Trlfluoromet l-phenyl)-3
6- dlhydro 2H pyrldlne I carboxyllc acrd tert butyl 5 ester To a solution of

dlhydr02H pyrldlne -l- carboxyllc aC|d tert- butyl ester (CAS 286961-14-6)
14N GANhixture of 0.52 mmo) 4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-

carboxylic acid tert-butyl ester in 2 ml dichloromethane was treated with 0.2 mi

trifluoroacetic acid. The mixture was stirred at 40 °C for 3 hrs then concenfrated and

treated with water/ NaOH and extracted with dichloromethane. The combined organic

phases were washed with saturated NaCl, dried with MgSO, and evaporated to yield the
20 title compound. MS (m/e): 228.3 (MH", 100%)

4f: 5-Methanesulfonyl-2-(2,2,2-trifluoro-etho 4-(4-4rifluoromethyi-phenyl) -

3,6-dihydro-2H-pyridin-1-yl]-methanone

To a solution of 0.17 mmol 5-methanesulfonyl-2-{2,2,2-trifluoro-ethoxy)-benzoic acid in.

0.75 ml dimethylformamide, 0.19 mmol TBTU, 0.855 mmol N-ethyldiisopropylamine -
25  and 0.205 mmol 4-(4-trifluoromethyl-phenyl)-1,2,3,6-tetrahydro-pyridine were

sttccessively added. The reaction was then stirred at RT for 45 min., concentrated in

vacuo and purified by column chromatography ($iO2, 10 g, heptane, ethylacetate 0 to
100%), to give the title compound. MS (m/e): 508.6 (MH", 100%)

Example 5

30 (5~Metltanesu1fony1—zereorphoiimél-y}phenyl)~[4~(4~txiﬂueromethyl-phenyl)~3,6
dihydro-2H-pyridin-1-yl]-methanone



d"line uiylfOrrilarRide, 2.9i u'ui,oi. pUt4SSiuiu wrbvnat~'., i v2 uuuvi p
bromobenzotrifluoride, and 0.06 mmol dichlor(1,1'
bis(diphenylphosphino)ferrocene) 10 palladium(ll)dichloromethane
Workisex ivére successively added. The reaction was then W TP HOS01E52

for

6 hours, concentrated in vacuo and purified by column

chromatography (SiO2, 20 g, heptane), tol§ive the title compound. MS
(m/e): 271.1 (M- |sgbuthylene) 4e: 4-(4-Trifluoromet~I-phenyl)- 12 3
6-tetrahydro-pyridine]15 A mixture of 0.52 mmol

4-(4- trlfluoromeghyfi phenyl)-3,6-dihydro-2H-pyridine-I- carboxylic add
d

tert-butyl egfertin
trifluorgatgticadd.

co

| dichloromethane was treated with 0.2 ml
-fhe mixture was stirred at 40 C for 3 hrs then
Ated and” tfeated with water/ NaOH and extracted with

dichlofomethane. The combined'organic phases were washed with

saturated ) aCI d 'ed

ng vaorate&j to yield the 20 title
‘ hanesulfonyl-2-(2 2

2-trifluoro-ethox

s ol e e i e

'5 m&tﬁamesmﬁdmyhmmewmmd&hd@ YoeRdic. ddtinyaporgin of all
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et yldiisopr amlne 2
gL e O R—— gyt
admvzmmmmfvbawhém&n@@m ¥ e sommerndoMSdmatetfit (M-H
vacm@&jd purified by column chromatography (SiO2, 10 g, heptane,
ethylacetate 0 to 100%), to give the title compound. MS (m/e): 508.6

(Mlﬁj ig)%gh%px&mﬁ;ﬁv% Q?’Qnorpholm 4-vl-phenvl)-[4-( 4»tnﬂuoromethv1—phenvl)

1@6

utfonyl-2-rmarpholin -4-yI-phenyl)-[4-(4-trifluoromethyl-phenyl)-
%ﬁéﬁ%&ﬁéne WO 2006/072432

PCT/EP2005/014052 15 NI'\JF1/0=iO

15

20

According to the procedure described for the synthesis of example 4, step f, the title
compound has been synthesised from 5-Methanesulfonyl-2-morpholin- -4-yl-benzoic acid
and 4-(4-Trifluoromethyl-phenyl)- 1,2,3,6-tetrahydro-pyridine. MS (m/e): 495.4 (MH’,
100%)

Example 6

[4-(4-Methanesulfonyl-phenyl)-3,6-dihydro-2H-pyridin-1-yl}-(2-morpholin-4-y}-5-

nitro-phenyl)-methanone

0.

o N
N
SN .
O S
W ~Na,
Py e o
o

6a: 4-(4-Methanesulfonyl-phenvl)- 1,2,3.6-tetrahydro-pyridine

The title cdmpound has been synthesised from 4-{4,4,5,5-tetramethyl-
(1,3,2]dioxaborolan-2-y1)-3,6-diydro-2H-pyxidine-1-carboxylic acid tert-butyl ester and
4—bromomefhylsﬁ1fone following procedures described in example 4 step d and e. M$S
(m/e): 336.0 (M-H, 100%) '



F 5a 5-Methanesulfony-I-Z-morpholin-4-yl-benzoic acid A mixture of 163.8
mg (0.7 mmol) 2-chloro-5-methanesulfonyl-benzoic acid (example 4 step
bl + n2 ml mnrpholine was heated for 16 h to 100 C. After evaporation of
Vel Bapd1a#Es the residue was taken up in 2 ml methanol/foRiE kAP 314652
and subjected to reversed phase HPLC %lflcatron eluting with an
aporatlon of the product

acetonitrile / water gradient to yield after
fractions the,ditle, compannd M)
Methanesulfonyl-2-morpholin-4-
6 io dihydro-2H-pyridin-1-y11- it ~0Tramg to the procedure
described for the synthesis of exam Ie4 step f, the title compound has
bedricoyhintsasprorrisristtahed iioRy B MBS RERFRRTIE Retizb e BEilte
anddinfohidfueismethythekieniheh, 2; M&péﬁrhhyﬁﬁb-jsyrtdmbemﬁc(mﬂ@)md 4-(4-
A9 MH:+ -p 9
L e A
yI -5- nitro-phenyl)-methanone C ND 51/ 0 N IO 6a: 4-
(4-Methanesulfopyl-pheny)-12 3 6-te Xﬁﬂngro pyridine 20 The title

compound has been synthesised from 4- 4 5 5 etra

[1, $22henBsensatotamestpnosionrlarsor - by timet @o‘fﬁzﬁl “BafgYD-3,6-difydro-
terHupytidsiel-gifan ddisnomemethylsulfone foIIowmg procedures described

in example 4 step d and e. MS (m/e): 336.0 (M-H, 100%) WO

2006/072432 PCT/EP2(005/014052 -16 6b

f4-(4-Methanesulfgny nyl)-3

6-dihydro-2H- hr' in-Kyll-(2-morpholin-4-y1-5-

2

N O=5==0

10 7a: 2-Isopropoxy-5-methanesulfonyl-benzoic acid

 According to the procedure described for the synthesis of example 4, step c, the title
compound has been synthesised from 2-chloro-5-methanesulfonyl-benzoic acid and
isopropanol. MS (m/e): 257.0 (M-H, 100%)

7b: (2-Isopropoxy-5-methanesulfonyl-phenyl)-{4-(4-methanesulfonyl-phenyl)-3.6-
15 dihvdro-2H-nyridin-1-vil-methanone

According to the procedure described for the synthesis of example 4, step f, the title
compound has been synthesised 2-isopropoxy-5-methanesulfonyl-benzoic acid and 4-(4-
Methanesulfonyl-phenyl)-1,2,3,6-tetrahydro-pyridine. MS (m/e): 495.4 (M+NH,',
100%)

20 Example 8

(2-Cyclopentyloxy-5-methanesulfonyl-phenyl)-[4-(4-methanesulfonyl-phenyl)-3,6-
dihydro-2H-pyridin-1-yl]-methanone



nitro- hence)-methanone According to the procedure described for the
synthesis of example 4, step f, the titte compound has been synthesised
from 2-Morpholin-4-yl-5-nitro-benzoic add and 4-(4- 5
Wietestitonyl-phenyl)-1,2,3,6-tetrahydro-pyridine. MS (i€ )/ #2003/014052
(M-H, 100%) Example 7
(2-1sopropoxy-5-methanesulfonyl- phenyl) [4 (4 methanesulfonyl-phenyl)-3
,6-dihydro- 2H- pyr|1 yl]-methanone 0 0 QS 0=5=0 0

; hdnesulfonyl-benzoic acid 10 7a: According to the

procedurede @ for the synthesis of example 4, step c, the title
d B een synthesised from

-5- metharnesulfonyl -benzoic acid and isopropanol. MS (mle):
257.0 (M-H, 100%) 7b:

(2- ORrapPQXx -5 ethanesyl Nyl 4:-methanesulfonyl-phenyl)-3
tni rilo nm g ?%Ie%lgl %%%%K-%Cgrbdelng to the procedure

descrlbed fort synth sisof e Ie the title co

e RS SO LT Ahos oy her T akl e

Memmpegmidnwbpmnwhzs@@ @qmr%cﬁithﬁymth@w#qm}é)ewyw and
?%Hﬁat%@%ﬂs&@}ma f-H, 100%)

yclopentyloxy-5-methanesulfonyl-phenyl)-[4-(4-methanesulfonyl-phen

y') §05(2d&1¥9cﬁ9e& 1601 il

EP2 1 ~\ ~
/y_ m(_)OS/OEm 5n 1-yl i—-meth;}morllg 0S0p

According to the procedure described for the synthesis of example 4, step {, the title

Il"\

compound has been synthesised from 2-cyclopentyloxy-5-methanesulfonyl-benzoic acid
0 and 4-(4-Methanesulfonyl-phenyl)-1,2,3,6-tetrahydro-pyridine. MS (m/e): 503.9 (M,
100%)

Example 9

3-[4-(4-Chloro-phenyl)-3,6-dihydro-2H-pyridine-1-carbonyl}-4-isopropoxy-

benzonitrile

15

According to the procedure described for the synthesis of example 4, step f, the title
compound has been synthesised from 5-cyano-2-isopropoxy-benzoic acid (CAS: 845616-
14-0) and 4-(4-chloro-phenyl)-1,2,3,6-tetrahydro-pyridine hydrochloride (commercial).
MS (m/e): 381.1 (MH", 100%). :

20 Example 10

[4-(4-Chloro-phenyl)-3,6-dihydro-2H-pyridin-1-yl]-(2-cyclopropylmethoxy-5-
methanesulfonyl-phenyl)-methanone



8a 2-Cyclopentyloxy-5-methanesulfonyl-benzoic acid According to the
procedure described for the synthesis of example 4, step c, the title
compound has been synthesised from
WAL 2MeII 23 ethanesulfonyl-benzoic acid and caitaiiui. MSRETHFEIFENIG52
(LVJ-H, 100"u) S 1.YCIOp_ 8b:
(2- Cyclopentyloxy 5- methanesulfonyl phenyl) [4-(4-methanesulfonyl-phen
yl)-3,6- dihydro-2K-pypidiq-_1-yll-methanone According to the procedure
described for the lkynthesis’of example 4, step f, the title compound has
been synthésised f -cyclopentyloxy-5-methanesulfonyl-benzoic acid
io an hanesfiffonyl-phenyl)-1,2,3,6-tetrahydro-pyridine. NMS
.9 (M+, %689%) Example 9
3-[4- (4 -Chloro-phenyl)-3,6-dihydro-2H-pyridine-l-carbonyl]-4-isopropoxy-
benzonitrile 0 15 N According to the procedure described for the
syhtretinatebanpsedustdssrihet e tRomphiine haw el syt his e
frammbroyad bR ieepspptheyisoé fizaicacidi¢PA R B456 X8-S anshlfonyl- benzoxc

4- g%l&'?@z{@ RISSM3. ?)3;:9{%‘ ARy Wl@ﬁ@%‘ﬂﬁ o-pyridine
(commercial), MS (m/ e)?ﬁ éMW 1 ple 10
5[4}(@@7&'8?6’%%9%@ g ﬁ’ﬂiﬁoﬂ - &%{9&10propylmethoxy 5-
methanesulfonyl-phenyl)-methanone WO 2006/072432

PCT/EP2005/014052 -18- o N v According to the procedure described for
the synthesis of example 4, step f, the title




compound has been synthesised from
2-cyclopropylmethoxy-5-methanesulfonyl-benzoic acid (CAS:
845616-03-7) and 4-(4-chloro-phenyl)-1,2,3,6-tetrahydro-pyridine 5
WRHERHEe (commercial). MS (m/e): 446.0 (MHt, 100%). AfAFEP2005/014052
2006/072432 PCTIEP2005/014052 -19.¢kpims 1. Compounds of general
formula O R1 N Ar R2 whereil 5 R'is a non aromatic heterocycle or OR’;
R' is lower alkyl, lower alkyl substitutehynsalogen or is -(CH2)n
cycloalkyl; R2is NO2, CN or SO2R"; R" is lower alkyl; 10 Ar is phenyl,
optionally substituted by halogen, cyano, lower alkyl substituted by
halogeri orGo2Rsumdscfgtoe2t fanaPharmaceutically active add addition
salts. 15 2. Compounds of formula | according to claim 1, wherein R' is
morpholine. 3. Compounds of formula | accordmg to claim 2, which
compounds are Q

4-[1-(2-morpholin-4-yl-5-nitro-benz 442,3,6-tetrahydro-pyridin-4-yl]
benzonitrile, ﬁ\zﬂp}/‘ O
(5-methanesulfonyl-2-morpholimé-yl- henyl)-[-44-trifluoromethyl-phenyl)-
3,6 20 dihydro-2H-pyridin-l-yl]-methanone or [

(4<methgnesulfonyl-phenyl)-3,6-dihydro-2H-pyridin- 1 -yl]
- (2- morpholln -4-yl-5- nitro-phenyl)-methanone.

R! is a non aromatic heterocycle or OR’;
R is lower alkyl, lower alkyl substituted by halogen or is -(CHy),-cycloalkyl;
R’ is NOo, CN or SO;R™
R” . is lower alkyl;
10 Ar is phenyl, optionally substituted by halogen, cyano, lower alkyl substituted by
' halogen or SOZR
13 is0,lor2;

and pharmaceutically active acid addition salts.
15 2. Compounds of formula I according to claim 1, wherein R!is morpholine.

3. Compounds of fonmﬂal according to claim 2, which compounds are

4-[1-(2-morpholin-4-yl-5-nitro-benzoyl)-1,2,3,6-tetrahydro-pyridin-4-yl] benzonitrile,

{(5-methanesulfonyl-2-morpholin-4-yl-phenyl}-{4-(4-triftuoromethyl-phenyl}-3,6
20 dihydro-2H-pyridin-1-yl}-methanone or
[4-(4-methanesulfonyl-phenyl)-3,6-dihydro-2H-pyridin-1-yl]-(2-morpholin-4-yl-5-

nitro-phenyl)-methanone.

4. Compounds of formula I according to claim 1, wherein R' is—O-lower alkyl,
25 substituted by halogen. '

5. A compound of formula I according to claim 4, which compound is
[5-methanesulfonyl-2-(2,2,2-triflaoro-ethoxy)-phenyl]-[4-(4-trifluoromethyl-phenyl)
3,6-dihydro-2H-pyridin-1-yl]-methanone. ‘

6. Compounds of formula I according to claim 1, wherein R’ is ~O-lower alkyl.



4. Compounds of formula | according to claim 1, wherein R1 is -O-lower
alkyl, 25 substituted by halogen. 5. A compound of formula | according to
claim 4, which compound is [ 5-methanesulfonyl-2-(2,2,2-trifluoro- ethoxy)
WhERG 2422 (4-trifluoromethyl-phenyl) 3,6-dihydro-2H-pyridi§ R BpR005/014052
“-methanone. 6. Compounds of formula I_aggording to claim 1, wherein R’
is -O-lower alkyl. WO 2006/072432 PCTIFP2005/014052 -20 7. A
compound nffesmptahacctrtingatbactaiatify whishrcombdiinddspound is
3 g) dibyg- Iegim?, ] LORYXY-
beéz I'I|8(%I% ?){r%ggﬁfgs of form%l]ﬁila ag%%ng toc gjlln%d‘g.é wherein Rl is
(’@‘P‘I’?‘?’ fléycloallcyl. 9. A compound of formula | accordlng to claim 8,
WhICh conmpabmepisufAseyidiaperitylasopSingth shisulformgkah &hid)-

{4- (Aon@@ma}n@g |- phenyl) -3,6- dihydro-2H-pyridin-I-yl]-methanone or
r.iw. hyd ~ 2ii idin ( p" ropylmethorl 5 i4--c'nioro-phenyl)-3,6-dulYuv

Ta- py“Wag’?‘ R _gﬂg o\fiFormu h%@%% %4 EQJQIQ (gplﬁc‘y%“%ﬂs

process for preparing a compoun alas

whichcyepess; e&m%m@afﬁlégaw}&%?ﬁ%%%ﬁ ArPRERY S 3:6-

15 Withdrconvpetath-af firmelha@idddkhal R1 0.0 RZZ 111-1orR
111[‘&-(4-—&1‘10:[0—})}1&1’171)-—3’6 -dihydro-2H-pyridin-1-yl}-(2-cyclopropylmethoxy-5-
10 methanesulfonyl-phenyl)-methanone.

10. A process for preparing a compound of formula I as defined in claim 1, which

process comprises

a) reacting a compound of formula

O
Ar

II

15 with a compound of formula

OH R1 hal Ra
aelkae
2 s

R™ 1 or R™ 112

in the presence of an activating agent for compounds of formula ITI-1,

o R
N
f)
Ar .
2
R g

20 wherein hal is a halogen atom and Ar, R* and R® are as defined above, and

to a compound of formula



in the presence of an activating agent for compounds of formula lllI-1, to a
compound of formula 0 R* Ar'O 2 20 wherein hal is a halogen atom and
Ar, R and Rz areas defined above, and 21 if desired, converting the
compounds obtained into pharmaceutically acceptable acid addition salts.
.11. A compound according to any on of ckaims 1- 9, whenever prepared
by a process as claimed in claim 10 or by an equivalent method. 5 12..A
medicantfelwsicontetnivgtgelnramope cotnpbuhdd ascldimed dudoypageptable
claimg 1z 8:andpharmaceutically acceptable excipients. 13. A
medicament according to claim 12 for the treatment of Alzheimer's
disease. 14. The use of a compound in any-one of claims 1- 9 for the
manufactbré W%@W%Mﬁ@nm%ﬁmﬁhwmrm@m bya

process as claimed in claim 10 or by an equivalent method. :

5 12. A medicament containing one or more compounds as claimed in any oxie 6f
claims I — 9 and pharmaceutically acceptable excipients.

13. A medicament according to claim 12 for the treatment of Alzheimer’s disease.

14. The use of a compound in any-one of claims 1 — 9 for the manufacture of
medicaments for the treatment of Alzheimer’s disease.

TR



