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and to pharmaceutically active acid addition salts.

The present invention relates to compounds of general formula I, to processes for
15 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
inhibitors of the glycine transporter 1 (GlyT-1), and that they have a good selectivity to
glycine transporter 2 (GlyT-2) inhibitors.

20 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 impairrnehts (Lewis DA and Lieberman JA, Neuron,
2000, 28:325-33). For decades research has focused on the "dopaminergic hyperactivity”

25 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. Ther. Patents, 10(1):
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20 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

25  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 -

30 activity-dependent manner from synaptic terminals, glycine is apparently present at a

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

35 transporters by removing neurotransmitters from the extracellular space, can control
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mlcroenwronment 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 Let 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
associated 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 mammal,
including a human, attention deficit disorders and pain (Armer RE and Miller DJ, 2001,
Exp. Opin. Ther. Patents, 11 (4): 563-572).
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isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups

with 1 - 4 carbon atoms.

20 As used herein, the term "cycloalkyl" denotes a saturated carbon ring, containing

from 3 to 7 carbon atoms, for example, cyclopropyl, cyclopentyl or cyclohexyl.

As used herein the term “non aromatic heterocycle” denotes a five or six membered
heterocyclic ring, containing one or two heteroatoms, selected from the group consisting
of O, N or S. Preferred rings are 1-pyrrolidine, 1-piperidine, 1-piperazine or 1-

25 morpholine.

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

As used heréin the term “lower alkyl, substituted by halogen” denotes an alkyl
group as defined above, wherein at least one hydrogen atom is replaced by halogen, for

example CF;, CHF,, CHF, CH,CFs and the like.

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

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
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20  dihydro-2H-pyridin-1-yl]-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 pharmaceutically 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

II

with a compound of formula
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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 used:

15

20
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an activating agent such as TBTU

(2- (I H benzotriazole-1-yl)-1, 1,3, 3- RH | A OH
tetranethyluron|untetrafluoroborate) for conp unds of
formula Ill-1, to a conpound of fornula mherel hal is
a hal ogen aton1 such as chloride and Ar, Rl R2 are

as defined above, and if desired, convertlﬁg

conmpounds obtained into pharnaceutlcally acceptabl e
acid addition salts. The conpounds of formla may be
prepared in accordance with process variant a) and
with the followi ng schenme 1. Al starting materials

?C?nmgdﬁag oﬁg%?feﬁ[ fBgfﬂuﬂeVI @AY die lpa@aeed &e&a&tmgeﬂanyhsaﬂa&mted 1,2,3,6-
t IF@E ' yor-gyr? ine 3 r}wa’?lvf ofe f%rmu IP%ltﬂgtcg?rggpom%mg ac{ao ot formula III (A:

OH) in the presence of an activating agent like TBTU or with a corresponding activated
acid of formula ITI (A: Cl). The acid of formula III 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 derivatives of formula II can be prepared under Suzuki conditions (Eastwood et
al, tetrahedron Letters (2000), 41,(19),3705-3708) by reacting boronic ester V with ArX in
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 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.

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.
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DSRSES Sy LIPS okl AT e
Oftwideevithl qpttaked)uﬂ:ffeafﬁﬁb ﬂihe cells We@ then |11)cubated for 20 min at 22°C with
either (i) no potential competitor, (ii) 10 mM non-radioactive glycine,, (iii) 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. ICso, 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 uM 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 (M) at GlyT-1 < 0.9.

ExampleNo. | ICs (uM) | ExampleNo. |ICso (uM)

1 0.803 6 0.251
2. © 0432 7 0.870
3 0.270 8 0.201

4 0.122 9 0.28




The conpounds were investigated in accordance wth the

test given hereinafter. Solutions and materials DVEM
weomwphes2 medi um Nutrient mxture F-12 (G bcoPCT/EP2005/014052

Li fe-technol ogies), fetal bovine ' serum (FBS) 5%

(G bco life technol ogies), Peni-@i-llin/Streptomycin 1%

(G bco life technol ogies), Hyagronycin 0.6 my/m (G bco

life technol odies), 53 ut afi ned.23M G|bco 110f e - 0.056
technol ogi es) |Upt ake buffer (UB): 1350 nM NaCl, 10 nM
Hepes-Tris, pH+4—tmM-Cact2—2-5mMKE—2-51Mm

MpSHM, 10 mM (+) D-glucose. Flp-in(tm-CHO (Invitro eln
Cat nO R75_8-O7)ce| |s stably transfected with nd yTI g
cDNA. TH yarhpeundstod keniuthi did the phasszopui@ratly ycpeptg)qf/e@a,lts of the

~-day 1 mapmalian.cells, " (Flp-in¢tm- , .
bR DA b B P2 pLagTRb e b
ﬁ@a@g&ﬁgﬁ% I%\%bfm&c}@;lﬁaﬂrﬁe@amﬂéri@nﬂmﬁdmmisw‘rc onally, e.g. in the -

> ulture pl. . . .

L B

\f/\ﬁefrﬁlzs%tms k¢ eudtpufés‘zi%ﬁs. p?hlﬁ;dmfﬂmamiehlcsn,\dmmvuhdsp baefidotedagctally, e.g.
or mn_.at 2 wth either (i Q cpot i al. .

C B SRR R RIS o P S T | Fhon sqiptos

a concentration of a potential inhibitor. A range of

concerhe abmposndfoftthenyiol ent beproteshidovitiophawemcegisally mert,

generate data f I ti h | .
U R Lt S S T
10 L B%ct&&r,’&)?ﬁ g%ﬁ%}é &Tﬁeﬁ"fvailid&ﬂhémmﬁ,eta]ict stearicrabidb bt itnspltglayd thedike can be
ake o ) uti i ndi .
R
m‘ﬁﬁg? AiabRChirkes flr Y6l fetatinkhappllesars, fovorxemphs utzatable oils, waxes,

Wt ntle shaking & t he .reaction was stepped BYe . .o
eS0T ALV i
Wi gt Bsthif@ noQattiddBare Howve e s allpequitedsiadherasdiof soft gelatine capsules.
scintillatjon liquid, sha .hours, a

: ! ken .3 d.th
15 ¢ aﬁylptgbl@ ﬁmﬂ.efsyfor wqmgdwopg?&%}guig%mdesaplﬂ)g ia%eg f%lr example, water,
SGidNdl, bigtdrn vERUBIESil 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 prbcess 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 A

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



The preferred conmpounds show an 1C50 (MM at AyT-1 <
0. 9. The conpounds of fornmula | and the

w@baoneasuti cal |y acceptable salts of the conpPCrEB200$/014052
formula | can be used as nedi canents, e.g. in the form
of pharmaceuti cal preparations-10he pharnmaceuti cal
preparations can be adm nistered orally, e.g. in the
f or m 'Bhie d@bgectan, vacowitidd widblietts andwallef squrba hdvetade adjusted to

sqQft. gel.ati ne .capsul es ol ut j ' g o
< epaGieBu SR ah Rl PatbAP e SRS LOED 3 adpipigasion he
" elibagt d adelet @hlviry feorg abou 0.0emigdo sbaft 18Uppger day efs compound

arenteral l .0...4n the formof jni i '

Patsabh Bl firteh SRt o b AS PSR Reeptable sal
5 pHardacriddadalibsage nawbe adminigarddos singlerdgsnocinghivideddeses and, in

for.the productjan of ,phar maceuti ¢al [ r.at. .

| 8t B P Ll A st el Al BARA (i indicaed

stearic acids or its salts and the |ike can b_e used,

for exanple, as such cBablétéosmintation n d

tabl ets, dragees and hard gel ati ne capsul es. Suitable

carriers for soft gelatine cap re, for exanple,
Vﬁg@.ﬁ@g@lg}lﬁs; waxes, fats, s%g)rt—ig@%ﬁaid and |iquid

polyols and the |ike. Dependi ngmgn t he25magur ell®fmghe 500 mg
active substance no carriers are however usually

required in the.cas f ft | ati ne sul e

10 g iqt a@Pijé’ngliogfogn*uoarﬂi%rzl%pr ogﬁcti on o gol ut islg%s and "
sYr upsaaoe AdlydraxddG e, wat d25 pol yol®, gl yceddl, 150
veget apl 1l and the |ike. Suitable carriers fpor
'S gpog{)af}g’l‘?%d& are, for exanpl e%s naturai%ror hardgned 50
oidl s, MiexesystallateCellsise - | i qui @0or 1i quidd pol yoP& and 150
the ' Tike. The pharnmaceldti cal p‘&'épar ations can, 4 1
nor oV HABRERER AN S eser vati ves, sol ubili zers,

15 st abi IToz#rs, wetting agents, I&#ul sifi &%, swedbéners, 831
colorants, flavorants, salts for varying the osnotic

pr.essur ﬁ'b fer c maski ng agents or anti oxi dants.
T = in still other therapeutically

val uabl e substances. Medi canments contai ning a conpound

oflL. f olMiistlitends 102, Saphbanbgrentlateavitly paitesdovaiet. e sal t
there d a ther tically inert carrier are also
a:}' obﬁ%@f?g%gra?ﬁlgs ?Jt%gg(g'nt

3. Pass the granules through suitable milling equipment.

20 4. Additem 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation

Item Ingredients mg/capsule
" 5mg 25 mg 100 mg 500 mg
1.  Compound of formula IA or IB 5 25 100 500
25 2.  Hydrous Lactose 159 123 148 S
3.  Corn Starch , 25 35 40 70
4, Talc 10 15 10 25
5 Magnesium Stearate 1 2 2 5

Total 200 200 300 600



invention, as is a process for their production, which
conprises bringing one or nore conpounds of fornula I
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and, if desired, one or nore other therapeutically

val uabl e substances into a galehical adm nistration
formtogether with one or nore therapeutically inert
ceiahifresuringfeocadste preferred indications in accordance
with the present invention are those, which include

di sorders of .the central.. A or exanpl e
the t ﬁ?ﬁé’ﬁtl’ o?nd;flél\? esﬁ%tfﬂgl% r[%]%é{éfgﬁ?@%lp rtg{ii a, ™
cpgni Add eteingpaind fend narndord miwiteer ' s di sease. The
dg‘saggmca van%bvvi thin wide limts and will, of

cour sBL QAP SPCUst ed to the indi vi dual

requi rements in -each particular case. In the case of |
oral @Hefollostngdxamples Hhistetedhepfesentauightion pathoyhlimpiting it. All
fromabout 0.01 ng to 1000 ng per day of a

c BRSTHE S AT LR Idegrg’?% 1 or of the corresponding
amount of a pharmaceutically acceptable salt thereof.
Thd sthetihy mdtsalyarawthebeoraherqidliytavaidables desstihed i te dteragpre

in divided doses_and...i P e upper limt can
aPEBarblée%rfgaerg‘gg?ﬁm\ﬁﬂ]é)rcllstkd%}lz(ﬂlg{ghfugglned%?o be i ndi cat ed.

Tabl et Formul ati on (Wet Granul ation) Item I ngredients

ng/ tablet 5 ng 25 ng 100 %l 1 Conpound of

formula 1A or IB5 25 100 5 .- Lact ose Anhydrous DTG

125 105 30 150 3. Sta-Rx 1500 6 6 6 30 4. .
M(EM@ﬂphstiﬁizﬂ-ﬂrﬁeniﬁ&l-phmsbe(4aﬂ1e3®l—36-d115;@hg-_2}1mgnégq-]Jﬁl‘)-methanone
Stearate 1 1 1 1 Total 167 167 167 831 Manufacturing
Procedure ,

fus
a

1la: 2-Morpholin-4-y1-5-nitro-benzoic acid

To a solution of 2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2 mmol) in dioxane (50 ml) was
added morpholine (11.5 ml). 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 HCl 2N. The solid was filtered, washed with water and dried to provide
the title compound (6.2 g, 93%) as a yellow solid, MS (m/e): 251.2 (M-H, 100%).

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

To a suspension of 2-motpholin-4-yl-5-nitro-benzoic acid (4.0 g, 16 mmol) in toluene
were added 2 drops.of DMF 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.

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

methanone



1. Mx itenms 1, 2, 3 and 4 and granulate with purified
water. 2. Dry the granules at 5Q0C. 3. Pass the
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item5 and mx for three m nutes; conpress on a

suitabl e press. Capsule Formul atZen Item Ingredients

ng/ capsule 5 ng 25 ng 100 ng 500 1. Conpound of _

f Artthare bAMS migh 09 52bmbDbf2e00gphobgdir Pl nitse-besroyhdbipride, 29 mg

123,148 ... 3. r t.ar gh .2

1§ vsmenon) fghisu b abear vt piige (per Bl 5045 mmol)

6 Q@MEAUfACDOM Rgs fireieduoen tempbrature ford 6 b, Aftenergpatipn of the

a sui.table m,xer for 30 m.nu ! ' :

s g angise iy () PRLGRPSREICRR ofs/ 206 Abjected o

c pRspdlive HRLJ plrifivatiog o xampled phadelelmsingatith arhecepmésibantwater

i nvention | 'tagéut limti q%té{l Al Ioutn%rrperat ures are

gEKPéIFFnitFPH\g&r T FRPeTaen QFYTRG aterials are

eiMdah/ey-vadEr @il llgoayai | abl e, described in the

literature or can be prepared by nethods well known in

the art. Exanple 1 le

(2- Morphol i n-4-yl -5-nitro- ph%’f%l/l?g - %4- phenyl - 3, 6- di hydr

0- 2H-pyridi n-1 -yl) - met hanone .
[4-(4-Chloro-phenyl)-3,6-dihydro-2H-pyridin-1-yl]- (2-morpholin-4-yl-5-nitrophenyl)

methanone

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-
phenyl)-1,2,3,6-tetrahydro-pyridine hydrochloride (commercial). MS (m/e): 428.1
(MH', 100%)

Example 3

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

e

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-(1,2,3,6-
Tetrahydro-pyridin-4-yl)-benzonitrile (CAS: 460365-22-4). MS (m/e): 417.0 (M-H,
100%)



l'a: 2-Morpholin-4-yl-5-nitro-benzoic acid To a
sol ution of 2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2
worewb)p72482 di oxane (50 m) was added norphol i nePCI/EPZH05/014052

m). The m xture was stirred at roomtenperature for 2
hours: The sol vent was renoved i3 vacuo. The resi due

was dissol ved in water and the mxture was acidified

W th HQ 2N. The solid was frxhipleed, washed with water
and dried to provide the title compound (6.2 g, 93%

Y é?%:iﬁoq\ivfozgéi ?152%/?‘({ OF ﬁ%ﬁﬂjf) ]gl}ﬁ(ngﬁ }_tﬂ‘ (:ll-l-t(s ﬁk\oromethyl-phenyl)

syg o pt BDI-PHQhétRadtond - 5- ni tro-benzoic acid
(4.0 ¢, 16 mol) in'toluene were added 2 drops. of DW

and thionylchloride (5.7 m, 79.3 mmol ). The m xture
was heated to or 50 m nutes. The sol vent was
,Fand the resulting solid was stirred
ed and dried to provide the title
L, 93% as a yellow solid. Ic:
-5-ni tro-phenyl) - (4-phenyl -3, 6-di hydr
o-ZFprrldln [ -yl)- nmeth anoneA m xture of 40.6 nig
(0.15 mml) of 2-norpholin-4-yl-5-nitro-benzoyl
5 Cid: 2602 Sulfifobenddic aait| )
4- phenyl -1, 2, 3, 6-tetrahydro-pyridine (commercial) and

6 NE% b ,
égﬁ{upgﬁ%gpgg% 25%7)01}1 %g)dﬂﬂ%??élrﬁpgyggg?lgﬁ%%f ag 9 éﬁs treated with
vel 2 E i(B®mrhbl® Zlch]ijrd&eﬂmmlﬁkghbmmcracﬁpi,nd 26.6 ml of a 10 M aqueous

%}/F o, %? W%ﬁ%@{}%}’g‘ T vga%%g(gwée toogliﬁg@ﬁ'wﬂ% ?]t Bom

itk |aﬁd1ﬁeW&I1&1rH@I écdice(’liH td) yhéivdteafiae removed under vacuum.

10 \é/giggrr@iérggfl@ g t1i1e preec11§:1?art1épgﬂered oﬁ@mﬁ meeﬁltragé ndentYEA: Methanol
[ ﬂn& ﬂfe@wl&héi’vﬁﬁﬂé 8dded-addbhel pfe;z@mte’j&ds iteiedi aff washed with-ether and
dne tcl) }r)lelécll 1%|g (?6 r%!)/t) ?Qhe tllXe gompound as white gum. MS (m/e): 219.1 (M-H,
100%)

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

15 A mixture of 1g (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 HCl conc. was added and the
mixture was extracted with ethyl acetate. The combined organic layers were dried with

20 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-trifluoro-ethoxy)-benzoic acid

25 A mixture of 2.13 mmol 2-chloro-5-methanesulfonyl-benzoic acid, 0.64 mmol Cu(I)Br in
5 ml 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 vacuum and the residue was taken up in 70 ml

1N HCL. Extraction with ethyl acetate drying of the combined organic fractions and
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chloride and 4-(4-Chl orophenyl) -
|, 2,3,6-tetrahydro-pyridi ne hydrpchloride
(commercial). Ms (nfe): 428.1 (M+, 100% Exanple 3 4-

[ é’vapél?a’tlwﬁrymti ateddyd whichwak 9uﬁﬁéﬁﬂ§5§/fe)zersed phase preparative HPLC.
2,3,6-tetrahydro-pyridin- enzoni

Adg’gpgj With apgcethrititled @@@qfrgéadd%cé"%%@upa ©of #Wéﬂg%ftt fragtiqns yielded

Ofh 8RB o&ndM?(ﬁu}eP|2©7@qmpﬂdO%9is been synt hesi sed
from2m)pholln4y nitro-benzoyl chloride and

4este .

[ 5- Met hanesul fonyl -2-(2, 2, 2-trifl uoro- et hoxy) - phenyl | -

[4-(4-tr_|fluoroneth I-Ehenyl )

5Te 2aphwyiena! 087 PPl 5T et Rl 2] dioxaborolan-2-y1)-3,6-

4éﬂ~§df-31bﬂtll%ﬁh§éiifch% RN ertasitdl eetes oC 481 286961F 188) 6 ml
)sodlumsufltelnlo V\@i t 00Cis

t d@a@tbﬂlfwrtaﬁnég 29 dn{n@ép%qﬁu)m carbonate, 1 mmo?

2 b%%éﬁzétri‘ﬂﬁkiﬁﬂé’ Sl foumthmieeARliog(17C |bd;(cﬁpﬂer&ﬁnlﬁslﬂﬂmo)‘ferrocene)

10 M aqueous NaOH sol ut (26
Wagllaa]pqn@ 1qh&pr§fqefhazg ,cg@lp r)]cg(ferq, %J&Egglg% é{;@fﬁufbe reaction was then

agiigkd Lueéb (b he h@lrscc%?ﬁentﬁﬂbﬂ m vAtu@aed W1ﬁéd ’tyya:blumn
renoved er vacuum_ Met hanol W\A%ql]l ded, th

ppbmnpﬁtpgmbhyr SiQ=PRE hsptanghdoe & Garpound. MS (m/e): 2711 (M-
{hé/{ E d. Methanol and diethyl ether were added and
e precipitate was filtered off washed with ether and
oft talﬂetl de

d!.e Y ggpound as

A mixture of 0.52 mmol 4-(4-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-
carboxylic acid tert-butyl ester in 2 ml dichloromethane was treated with 0.2 ml
trifluoroacetic acid. The mixture was stirred at 40 °C for 3 hrs then concentrated and
treated with water/ NaOH and extracted with dichloromethane. The combined organic
phases were washed with saturated NaCl, dried with MgSO4 and evaporated to yield the
title compound. MS (m/e): 228.3 (MH", 100%)

4f: 5-Methanesulfonyl-2-(2,2,2-trifluoro-ethoxy)-phenyl]-[4-(4-trifluoromethyl-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 -
and 0.205 mmol 4-(4-trifluoromethyl-phenyl)-1,2,3,6-tetrahydro-pyridine were
successively added. The reaction was then stirred at RT for 45 min., concentrated in
vacuo and purified by column chromatography (SiO,, 10 g, heptane, ethylacetate 0 to
100%), to give the title compound. MS (m/e): 508.6 (MH", 100%)

Example 5

(5-Methanesulfonyl-2-morpholin-4-yl-phenyl)-[4- (4-trifluoromethyl-phenyl)-3,6
dihydro-2H-pyridin-1-yl]-methanone -
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to pH =9 before adding 1.7 g (12 mol ) net hyli odi de.
The m xture was heated for 48 hig4o 80 OC with
occasional addition of NaOH to nmaintain pH = 9. After
renoval of a vol atiles HC cone, was added and the
m xture was é;i}acted w th ethyl acetate. The conbi ned
organic 1ay®rs were dried with MySO and evaporated to
i due was taken up in nethanol and

0 gver sed phase HPLC purification eluting

2% aceteﬁfprlle / water gradient to yield after

e¥aporation of the product fractions 323 ng (34 % of
the title conpound. Ms (me): 233.0 (MH, 100% 4c:
53R DANESIL ARV F5drpRolfn A1 blidoioid et hoxyVbenzol ¢
acrd A Xture of 2 13
2- chl or o- 5- nethanesulfonyl ben20|ct30|d 0.

O(mjnreiof 163. Wg@ﬁsmamb) 2hlgro-5-me alﬁS}ﬂff?r}y Psn@lch%ﬁ%gexample 4
W@feg?;ﬁ‘?ﬁ thi Lorpadlitw eaf]s@ 8} 16h & ﬁ)@a@ﬂf&ﬂ)&ﬁpofgﬁﬁn of all

['es were reaneJ under vacuum and t he reépa
melanbdsdre regidiwaOtaken winNnHom! meshapal faraic 4id #/ 1epdyppbjected to

e\}e%teﬁ 'I—ﬁ&@ { g&éﬁ)ﬂrgﬂit e il Q?JUefonfltE@é:/tWélBﬁgradwnt to yield

andevap |on ares due whi ch was_puri f %

r after @aﬂoqahas ef ﬁxeemadlatt iraetiqup| the sitla cpmgonnd- M fm/e 284 1 (M-H,

aqsgﬁgltrlle /| water gradient. Evaporation of the

pro t fractions yielded the title conpound. M5 (nme):

297 0 (M-H 100@@ 4d: ) .

45 A OF dln B AQNA]- 0 C1a etk Di] !

'i@rgﬂxé$1§W%ﬁhq-hﬁﬁhﬂ'M“Mk ester To a solutlon of
4,745, b-tel anethyl [

3, 2]d|oxaborolan 2-yl
d i Avgdrdingite thg pratidieel acalbb@feylth%sya@iealst% eramRle ¢ stepsh e title

?1 ?ﬁ%gslbe]eﬂ gﬁ%ﬂeﬁseg fmm g'M@t‘hQﬂésﬁHBHﬁfﬂ #8rphbliAl4-yl-benzoic acid

assiumc onat
pkamdrmtﬁe'iﬁzﬂufvrlomfﬂ@fl‘rnﬁlényl) 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-yl-5-

nitro-phenyl)-methanone

6a: 4-(4-Methanesulfonyl-phenyl)-1,2,3,6-tetrahydro-pyridine

The titlé compound has been synthesised from 4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester and
4—bromomefhylsi11fone following procedures described in example 4 step d and e. MS

(m/e): 336.0 (M-H, 100%)
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f MetBaresndfdnybpheohe aa,ﬁﬁgﬁate&dh;achd -pyridine ¥MSAn/k): Wao.é (M-H, 100%)
NaOH and extracted with dichl oronethane. The conbi ned

organi c phases were washed wt éﬁggurated NaCl, dried

with MgSO4 and evaporated to y| dthe title conpound

Ms (me): 228.3 (MH+, 100%

S(Msdpwmﬁ—nwﬁiammﬂﬂmﬂ ﬁhetmyl)f [4c(dr methahesxlfprytphepy])-3,6-dihydro-

r |f| - phenyl)

%gf Hro %ﬁ n-1 -yH nmet hanone To a solution of
0. 17 nnol

5-met hanesul fonyl -12- (2, 2, 2-trifl uoro- et hoxy) - benzoic
acidin 0.75 ¢l t hyl f ormam de, 0.19 mol TBTU,

0. 855 mmol _N- &t hyl di i sopropyl am ne and 0.205 mmol
4-(4-trifffugro yl -phenyl) -1, 2, 3, 6-tetrahydro-pyrid
ne essiwely added. The reaction was then
st Ry at RT fet=ad5 m n., concentrated in vacuo and
purﬁgied by col u chronatography (S|C2 10 g,
hept ane, ethylacetate 0 to 100%, to give the title
conpound NB (nie : 6 (N+H 10Q%9 Exanple 5

2 ‘ e 20ig ac - phenyl )-[4- (4-trif
Iuoronethyl phenyl) 3, 6 dlhydro 2H pyri di n-

1-AdcbrdivRt faanRe peaR@dure described for the synthe51s of example 4, step c, the title

5-clé)/rbntprclgrrllc(le igs! ge%rr]l slynt%esmed fr%(r)rll ) nchlorg 5—meglzagies%l nyl%enzmc acid and

isopropanol. MS (m/e): 257.0 (M-H, 100%)

7b: (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-methanesulfonyl-phenyl)-3,6-

dihydro-2H-pyridin-1-yl]-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%)

Example 8

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



A mxture of 163.8 ng (0.7 mmol)
2-chl or o- 5- net hanesul f onyl - benzoic acid (exanple 4

wWG@ee@p/0u3i n 2m  nor phol i ne was heated for 16 hPCDERDO5/014052

10 -
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OC. After evaporation of all volatiles the residue was
taken up in 2m nethanol /formiclacid 3/1 and subj ected
to reversed phase HPLC purification eluting with an
acetonitrile / ter gradient to yield after
evaporat| he product fractions the title
conpoun me): 284.1 (MH 100% 5b

onyl - 2- nor phol i n-4-yl - phenyl )-[4-(4-trif
Iug thyIQ henyl ) -3, 6 di hydro-2H pyridin- |-yll
- /et hanone Accordlng to the procedure described for
the synthesis of exanple 4, step f, the title conpound
hgs ZbQ%ﬂMWSMhiﬂe@tﬂfonvl—benzoic acid
5-Met hanesul T onyl - 2- nDrphoIin 4-yl ~benzoi ¢ acid and
4- (4-Trifl uorone
>2xcg(gélnlgé9 £ %ZPL%?, flgsaql ‘}é/'i ?owgle(smugx)esw gr&g(aalp&%_ﬁtep ¢, the title

oxﬁ%@ﬂi&"&el@s nthes1sed from 2-chloro-5-methanesulfonyl-benzoic acid and

thh nes I 6- di hydr o- 2H pyri di n-|
W‘]ﬁQP(eEtar‘FQ 942/8%}9'0(3/??% 1%)P(@phenyl) met hanone 6a:
4- (4- thhanesulfonyl phenyl)-1, 2,3, 6-tetrahydro-pyridi

ngp: Thqjxtcldﬂeﬁn@&m&[k‘ﬂhdhaﬁﬂmehpﬁw)h[&S(LLSlﬁdthfanemﬂfonVI -pheny])-3,6-
4-(2, 2
d

K3 HIBEINAONS  6- di hydr o- 2H pyri di ne~l - ca
rboxyllc aC|d tert butyl ester and

4 AQE&HH@&E) fiyd Mcédiﬁ@ désetibedvon ghepsyndesisi bé&ad@@t,l skepd, the title

le d
Aoroed havfesnPTORED %SH}/?%CYQO%E%QRW S i Rbpoic acd
Yhd 2.((3-NBihRA&ul fonf-pHenfl)- 11,3,6 Qetpdifdyd-pyridine. me Gmée): 503.9 (M,

According to the procedure described for the synthesis
ofl0@%anple 4, step f , the title

Example 9

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

benzonitrile

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%).

Example 10

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



conmpound has been synt hesi sed from

2- Mor phol i n-4-yl -5-nitro-benzoic acid and 4-(4-
wokwharasul f onyl - phenyl ) -1, 2, 3, 6-t et rahydr o- pyPCTHEP®05/014052

M5 (nmle): 470.1 (MH, 100% Exanple 7

( 2- | sopr opoxy- 5- net hanesul f onyt 1henyl ) - [ 4- (4- et hanes

ul fonyl - phenyl ) - 3, 6-di hydro- 2H pyridin- 1-yl]

- net hanone 7& 2% r opoxy- 5- net hanesul f onyl - benzoi c
acid Acco ) procedure described for the

synt hesi wIe 4, step c, the title conpound has
bee [ rom

2-¢C o- 5- met fanresul f onyl - benzoi ¢ acid and

i Sopropanol. Msme): 257.0 (MH 100% 7b:
(2-1sopropoxy- 5- nethanesulfonyl-phenyl

"Y-[4-/(4- hanes nyl..- nyl ) - .
i e PRN SRR neis of example 4, step fythe e
pfdmp!aiimcbhatiéﬁem bymelkstsed frotne?-syabdpresylmetdioxgtamettendsulfonyl-benzoic

ste t has be 1

e e S T G R D eSS
5 Mejdracidstité (oytmakahyMs-(m/2): 3460 (B ab§dop- pyri di ne.

Ms (me): 495.4 (MNH 4 +, 100% Exanple 8

(2-Cyclopentyloxy-5-nethanesu|fony|-phenyl)-[4-(4-neth

anesul fonyl - phenyl ) -3, 6- di hydr o-2H pyri di n-

1-yl]-met hanone8a:

2- Cydopent yl oxy- 5- net hanesul f onyl - benzoi ¢ aci d

According to the procedure described for the synthesis

of exanple 4, step c, the title conpound has been

synt hesi sed from 2-chl or o- 5- net hanesul f onyl - benzoi c

acid and cycl opentanol. M5 (me): 282.9 (MH 100%



8b:
(2- Cycl opent yl oxy-5- net hanesul f onyl - phenyl )-[4-(4-neth

wap@sirfenyl - phenyl ) - 3, 6- di hydr o- 2H pyri di n- BEHEP2005/014052
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- met hanone According to the procedure described for
the synthesis of exanple 4, steB9f, the title conmpound
has been synt hesi sed from
2-cyc|openty|oxy-5-nEthanesuI$¥¥¥ﬁ -benzoic acid and
4- (4- Met hanesul fonyl - phenyl ) -1
2,3,6-tetrahydro-pyridine. M5 (nme): 503.9 (Mt, 100%
Exanplie Godpounds of general formula
[ 4- (4- Chl or o- phenyl) - 3, 6-di hydr o- 2H pyri di ne-
1-carbonyl] -4-isopropoxybenzonitrile According to the
procedure described for the synidhesi@ of exanple 4,
step f, the title conpound has en |synt hesi sed from
5- cyano- 2-i sopr opoxy- benzoi . 845616- 14-0)
and 4-(4-chl oro-phenyl)-1, L3, -t ydr o- pyri di ne
hydr ochl ori de (conmerci #ry. (me)y” 381.1 (M,
100% . Exanple 10 [4-(4-Chl oro- pheng?) -3
>6-di hydro-2H pyridi n- 1-yl] -(2-cyc|oﬂropy|nethoxy-5-
EHesul f onyl - phenyl ) - met hanoneAccording to the
procedure described for the synthesis of exanple 4,
ngp f, tW@Q@Q@@H@Bﬁb@ﬁﬂﬂyﬂﬁgrQggn synt hesi sed from

Zgeycl opr gyl BEIRANYwer 118 Babiesitbd BykiloLeraidl § Git).fcycloalkyl;
(Eas: 845616-03-]1%? <avr¥<:|inﬁ’tl o @ Feycloally
4R 4- chl ok NOR&RY Py SP:R3 3, 6-t et r ahydr o- pyri di ne

h drochlo-gg@,ggggpercial). M5 (me): 446.0 (M,
1§OWQ.CIaEns i. mpounds of geneﬁ%l formul 3 wherein = |

RATi s a névphenpheptionali sesgsytabbphalegen, CWHO?]QWF{)%@YI substituted by
alkyi, lo Hsebstituted by hal ogen or is -(CH
2)n-cyc|o§§£§?¢gﬁgo£§h

n 1s0,1 or2;

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

3. Compounds of formula I 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-trifluoromethyl-phenyl)-3,6
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,

substituted by halogen.

5. A compound of formula I according to claim 4, which compound is
[5-methanesulfonyl-2-(2,2,2-trifluoro-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.



R2 is N2, CN or SO2R"'; R' is lower alkyl; Ar is
phenyl , optionally substituted by hal ogen, cyano,

wo owen7aBKkyl substituted by hal ogen or SO2R'; PCT/BPI)5/114052
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or 2; and pharmaceutically active acid addition salts.
2. Conpounds of fornula | accor#ing to cl ai m 1,
wherein R1 is norpholine. 3. Cgnpounds of mul a |
accor di Agh ﬁ@np¢m£@fzformmliaé hCC@écﬁﬁé&%’émaéeW ich compound is
4 lr i Z¥hrbohylZ43s&prb h
y?ar% %&Pﬁ%f)ﬂﬂ%ﬁ%} ]346' I grr?:"%}'ri Ip?rleﬁfé R¥AbohylZ43s&prbpéiyd
(Ben‘i@nﬁabesulfonyl 2- nor phol i n-4-yl - phenyl ) - [4-

(4- trlf | g i b
di hydr o -5 g&(rg% of@iﬁ‘ﬁﬂﬁaccﬁdnogn 0 coarlm wherein R"i

[@((@Heéaqatoe&ylfonw phenyl) 3, 6-di hydro-2Hpyridin-1

-yl ]-(2-norpholin-4-yl-5- nitro-phenyl)-nethanone. - 4.
Conpoug ihidh co midnl
Rl s 2 %f&fl&éﬁﬁfﬁr&%ﬁqg%%{igtd aaﬁillg Whidh ¢ ﬁ s

hal ogen,
C&mw@mtn@sﬂonfyoim nesdécmkﬁhqmgl)rﬂﬁt é aitha&eS%PﬂrPhenyl) -3,6-

c
g{@gﬁane@" )(1 Ele(l}anfneZO{ rifluoro-ethoxy)-phenyl]-
[M{&{h}oméwhm}{b)fé,ﬁk@lhycbheﬂymndm 1-yl]-(2-cyclopropylmethoxy-5-

nmet hanone. 6. Conpounds
aneftoarnw'gfoqﬁylzgh%)dgﬁgm%}o%c% aiml, wherein errlpsu

-Olower alkyl.7. A compound of formula I according. t
CI ai m B, Ayirbaess oo ppeparigg ia sompound of formula I as defined in cla1m1 which

F Cegs %23 Lo- phenyl) - 3, 6-di hydr o- 2H pyri di ne-1 - car bo
? s ropoxybenzonl trile. 8. Conpounds of fornula
according to claim1, wherein Rlis -O (CH

,,Z)ayréﬂﬁﬁéagt&ﬂﬂ)ound of formula R

o
Ar

II

with a compound of formula

OH R1 hal R1
2 R2
R* 1mI-1 or TI1-2

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

o R
N
o
Ar
2
RO 1

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

to a compound of formula



9. A conpound of formula | according to claim38, which
conpound is
W@ 2006pTd46pent yl ox7- 5- met hanesul f onyl - phenyl ) - [ BET/#P2005/b14052
anesul fonyl - phenyl ) - 3, 6- dlhydro Zkkpyrldln l-yl]
- met hanone or
[ 4- (4-chl orq-phenyl) -3, 6-di hydr o- ZFprrldln | -y L.§
ycl opribgsaiiedt seaxsrting theqomprsiads Pliiped rghaymaceu Iy acceptable
- RIDANBASH salQ. Aprocess for preparing a conpound of
formula | as defined in claim1, which process
conprises a) reacting a conpound of fornmula with a
conpo U{ld Aot Hu lhécordin h@aﬂf 68 I@tl’kﬂzﬁnﬁfl -ag) V&&theabtdéb@red bya
ent for .co rmul a a conpou
F SERGrASLAERERAT g ?é haR gutristohhit A - Ro- ands
R2 are as deflned above, andi f desired, converting t he
5 conpoulid 4 mbdieimed combmighane@oeate coaipoynds eegiinietl én any one of

ac di : ording to any
&QPﬁg'a§h§&5ﬁﬂbﬁaaﬁ&%lver&%repgﬂ%%g@§ a process as

clalned in claim110 or an equi val ent nethod, 12.

medi calPeAtmediraragns ??@r@)‘ﬁé toelairp 1 2 fadhp besimens of @P%ﬁl%ﬂs disease.

in any one of clains 1 - 9 and pharnmaceutically

accept abirhe axcoRi BRtpdund 3n aﬁ’y SR R T —3rfop EiH Aghdfacture of
cl ai 12 for tEe treatpﬁﬂgﬁ eimer's di sease. 14.
THEeSAmERts o1 tBnBERImE™ 3"18%3 “@faims 1-9 for the
manuf act ure of nedi canents for the treatnent of

10Al zhei ¥eThs idiesBa@sss. het&nbéfhee dessrdretli on as her ei nbefore

descri bed.
%5t



