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ol anzapi ne, may lead to serious side effects. The Food and Drug

Adm nistration requires all atypical antipsychotics to include a warning
about the risk of devel opi ng hypergl ycem a and di abetes, both of which are
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Therefore there is a need for new therapies with i nproved safety and
tolerability profile over current atypical antipsychotics. For exanple, new
t r eat mrentwoshouiige7not be associ ated with wei ght gain, epCcrapgoiansitas
synptons or effects on glucose and lipid netabolism[2.4, 2.5, 2.6]. 30 The
obj ect of the present invention is a p#arnaceutical conbi nation conprising
an atypical antipsychotic drug and a conpound, which is an inhibitor on the
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Wi th inorganic and organic acids, such as hydrochloric acid, nitric acid,
sul furic acid, phosphoric acid, citric acid, formc acid, fumaric acid,
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Olanzapine is approved for the treatment of schizophrenia, long term treatment of bipolar
disorders and in combination with fluoxetine for the treatment of depressive episodes associated
with bipolar disorders and for the treatment of resistant depression.

20 The treatment with antipsychotic drugs, such as with olanzapine, may lead to serious side effects.
The Food and Drug Administration requires all atypical antipsychotics to include a warning
about the risk of developing hyperglycemia and diabetes, both of which are factors in the
metabolic syndrome. These effects may be related to the drug’s ability to induce weight gain.
There may be an enhanced risk of increased blood glucose levels and diabetes type II with

25 olanzapine as well as the other antipsychotic medications in its class.

Therefore there is a need for new therapies with improved safety and tolerability profile
over current atypical antipsychotics. For example, new treatments should not be
associated with weight gain, extrapyramidal symptoms or effects on glucose and lipid
metabolism [2.4, 2.5, 2.6].

30 The object of the present invention is a pharmaceutical combination comprising an atypical

antipsychotic drug and a compound, which is an inhibitor on the GlyT1 for the treatment of
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pal i peridone, ol anzapine, aripiprazole, quetiapine or ziprasidone and a
GlyT1 inhibitor selected from5 -3-
rac44-(3-chloro-5-trifluoronethyl-pyridin-2-yl)-piperazin-1-ylH5-net hanesu
f ony1- 2refativé,add pbitild sianigohs Getdhytopatdatxythqih affydmorinéloastahe side-effect
rac-[5-nethanesu|fon%}-z-(z,z,z-tnifIuqro-l-nethyl-ethoxy)-phenyl]-[4-(5-tr
i f1 uor PReIRFNPYR figinhthe tieatmesnf peatupics-antipsychotiasiiisne,

rac-[ 4-{f; = ibdi n- =P in-1- = 202, 2-t
o1 oo iRl Rl e Ky | BRNIAR D ot TR ABRASHWG0Yb1 25k rck

r ac44- (el3amhpleah®ed@npountl abfoomekady| - pyri di n- 2- y1) - pi per azi n- 1- y1H5- net hanesu
fonyl-2-(2,2,2- trifluoro-1-nethyl-ethoxy)-phenyl]-nmet hanone,
rac-[5-nethanesu|fony1-2-(2,2,215rifky6§o-l-nEthyI-ethoxy)-phenyl]-[4-(6-tr
i fl uoronet hyl pyridi n-2-y1)-pi perlpzi n-[1-y1} - met hanone, 15
[5-g§thanesulfony1-24(s oL R

R) - ,2,2-trif|uoro-l-neth&ffg
y1) - pi perazi n- 1-y1] - metjha ;
S)-2,2,2-trifluoro-1-net hyl - &t hoxy) - g
y1) - pi per azi n- 1-y1] - met hanone,

[ 4- ( 3- fheadin- 5-trifl uoronmet hyl - pyridi n-2-y1)-piperazin-1-yl1]-[5-nmet hanesul f
ony1l-24(S)-2,2,2- 20 trifluoro-I-nethyl-ethoxy)-phenyl]-nethangne or

[ 4- ( 3- fATuor ds &sybstitutesob-BreEbriad-hsiarpayieroun -conigerRe pie. 1w o three nitrogen

- [ 5- et hane - 2= = : :

T or o LT Al 7 oE e Seterosnd arqups may be substinieg by one or more sybptituents

i nventi on cagealpcted @®nathp Rasupecoasittigadf atrgeh N@L +@h-atkly] an(@tGgHatial sidsstituted

anti sychot i c d[ug,.selected fromthe group consisting of risperidone,
pal(geridonéyhﬁc§ Yapi ne, aripiprazole, quetiapine or ziprasidone and the
GlyTl R! is hydrogen or (C;-Ce)-alkyl; L _ _
|nh|bltgr[41(3¥fluoro-5-tr]fluoronethylpyrldln-2-y1)-p|pera2|n-I-yl]-[5-nEt
hanesulR ony is @1(Qs)]kad sulistitwied by haloganhy| - et hoxy) - phenyl ] - net hanone. 30 The
phar macgugi cal ,€onbi. nati o s.nentipned above conpris pi ca

Dt boyendt fE Br e Rad HoTTiaeBrsr Rfrorsr AUPRT (ot Ak Rreat ment of
positive angppgg hlk¥®;synpt oms in schi zophrenia. WO

2012/ 019970PCT/ EP2011/ 063533 -5- A further object of the present invention
is theRise of S@&:Bharnaceutical conbination conprising an atypica

ant i psyqhot i. ryg, I fr I consi sting of risperidone,
palipe%?donégagﬁgﬁfgiﬁHﬁﬁ&gﬁyﬁygﬁgggﬁggmg%ggiapine or ziprasidone and a
GLyT1l i nhibitor selected from5
rac44-(3-ch|oro-5-trif|uoronethyltpyridin-Z-%l)-piperazin-l-ylFB-nethanesu
f ony1- 2r pharmageuticpally pesepigble-agict deldition sl thereshers gl arenpiioopesic forms thereof.
rac-[ 5-nmeth Wy l-2- (2 =1 1 0= | - : Fh el A (5-tr
1 uor omet hyl oy g el cohipie bag RO nERARELEPRGRN derkfist

r ac2( 4-nfdnobalentmarpyaticicanb@yylly radiqak faizéxampleyfyridyh -pyetzmghgsuinfidmyl, - 2- ( 2, 2, 2-t
rifluoro:%-nethyl- %O.ethfxy)-phenyl]-nethanone,

rac44- (P34 Wﬁ%¢6¥é¥¥ 4208t omet hyl - pyri di n- 2- y1) - pi per azi n- 1- y1H5- met hanesul
fonyl-2- (2, Zipedd tal d4@A 0dhiofRIAMr Bl iB@%Y) fRIFRR AN bPGERanone,

rac- [ 5- net hanesul f ony -2-(2j2,2-tr|f1uoro-l-nethyl-ethoxy)-phenyl]-[4-(6-tr
i f1 uor dibettéryd W i(@)-alkgl, pastipitpébrhilngan” ydthoter fdi@mample théstollowing groups: CFs,

[ 5- net S - 24(

Ry~ 2, 2300 L1 o o e R e G o RGBS CHR G SHEERYEbyr i i n- 2-

y1)29i weH,&H,0F L CHICFReHPAIMEHFCF;, C(CHs),CFs, CH(CH;)CF; or CH(CH,F)CHSF.
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and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric
acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methane-
sulfonic acid, p-toluenesulfonic acid and the like.

30



[ 5- met hanesul f ony1- 24(R or
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30 The pharmaceutical combination as mentioned above comprises an atypical antipsychotic drug
and a GlyT1 inhibitor of formula I for the treatment of positive and negative symptoms in

schizophrenia.
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25 As glycine is an obligatory co-agonist at the NMDA-R complex [2.10], one strategy to enhance
NMDA-R mediated neurotransmission is to elevate extracellular levels of glycine in the local
microenvironment of synaptic NMDA receptors by inhibiting the glycine transporter 1 (GLYT1),
the only sodium-chloride dependent glycine transporter in the forebrain where it is co-expressed

with the NMDA-R and responsible for glycine removal from the synaptic cleft [2.9, 2.10].
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RG1678, [4-(3-Fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-
((S5)-2,2,2 trifluoro-1-methyl-ethoxy)-phenyl]-methanone (W0O05/014563) and L-687,414,

5  ((3R,4R)-3-amino-1-hydroxy-4-methyl pyrrolidin-2-one (Tetrahedron Letters, Vol. 49, issue 42,
2008, 6079-6080) and olanzapine were synthesized according to known methods by the
Medicinal Chemistry Department of F. Hoffmann-La Roche, and risperidone was purchased
from Sigma. All drugs were dissolved in H,0/0.3 % Tween 80 and administered orally in a
volume of 10 ml/kg body weight.

10 Animals
Male NMRI mice (20 - 30 g) supplied from Iffa Credo, Lyon, France, were housed in a vivarium
at controlled temperature (20 -22 °C) and a 12 hr light/dark cycle (lights on 6:00 a.m. Animals
were allowed ad libitum access to food and water. The experimental procedures used in the
present study received prior approval from the City of Basel Cantonal Animal Protection

15 Committee based on adherence to federal and local regulations. Behavioral experiments were

conducted during the hours of 8:00 a.m. and 2:00 p.m.

Reversal of L-687,414-induced hyperlocomotion in mice
A computerized Digiscan 16 Animal Activity Monitoring System (Omnitech Electronics,

20  Columbus, Ohio) was used to quantify locomotor activity. Data were obtained simultaneously
from eight Digiscan activity chambers placed in a soundproof room with a 12 hr light/dark cycle.
Experiments were performed during the light phase between 06:30 a.m. and 5:00 p.m. Each
activity monitoring chamber consisted of a Plexiglas box (41 x 41 x 28 cm; W x L x H) with
sawdust bedding on the floor surrounded by invisible horizontal and vertical infrared sensor

25 beams. The chambers were divided by a Plexiglas cross providing each mouse with 20 x 20 cm
of moving space. Two animals per box were monitored simultaneously. Chambers were
connected to a Digiscan Analyzer linked to a computer that constantly collected the beam status
information. The activity detector operates by counting the number of times the beams change
from uninterrupted to interrupted status or vice-versa. Records of photocell beam interruptions

30 for individual animals were taken every five minutes over the duration of the experimental
session. Mice were first treated with RG1678 at different doses or at a fixed low dose
administered p.o. and, 30 minutes later, treated with an antipsychotic at different doses or at a

fixed low dose administered p.o. Fifteen minutes after the antipsychotic treatment mice received
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a s.c. injection of 50 mg/kg of L-687,414. Mice were then transferred from their home cages to
the recording chambers for a 15-min habituation phase allowing free exploration of the new
environment. Horizontal activity was then recorded for a 60-min time period. The horizontal
activity value for each group of animals at a given dose of RG1678 alone or in combination with
an antipsychotic (y1) was expressed as % of L-687,414-induced hyperlocomotion and calculated
according to the equation (((y1 — vehicle horizontal activity)/(L-687,414 horizontal activity-
vehicle horizontal activity)) x 100). For dose-response experiments, the horizontal activity value
for each group of animal at a given dose of GlyT1 inhibitor or antipsychotics (y1) was expressed
as a percent of L-687,414-induced hyperlocomotion and calculated according to the equation
(((yl — vehicle horizontal activity)/(L-687,414 horizontal activity-vehicle horizontal
activity))x100). IDs, values, defined as doses of each compound producing 50% inhibition of L-
687,414-induced hyperlocomotion, were calculated by linear regression analysis of the dose-

response data using an Excel-based computer curve-fitting program.

RESULTS

In all experiments the 50 mg/kg dose of L-687,414 was used, as it was previously found to
trigger a high and reliable behavioral activation in mice as compared to vehicle-treated animals.
RG1678, risperidone and olanzapine and all dose-dependently reversed hyperlocomotion

induced by L-687,414 in mice.

Figure 1. Effect of low dose RG1678 added to risperidone on L.-687.414-induced

hyperlocomotion.

Male NMRI mice were treated with RG1678 0.6 mg/kg p.o., followed 30’ later by risperidone
p.o. in doses ranging from 0.003 to 0.3 mg/kg. After 15’ a subcutaneous injection of 50 mg/kg of
L-687,414 was given. Controls animals received vehicle only or vehicle and L-687,414.
Recording of motor activity started 15 min later and lasted 1 hour. Data are means based on 8
animals per group. Full grey line: risperidone alone; full black line: risperidone plus RG1678 0.6
mg/kg; dashed black line: expected effect of risperidone and RG1678 0.6 mg/kg based on a 19%
reversal of hyperlocomotion induced by RG1678 alone. The EDs of risperidone alone was 0.023

mg/kg.
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Result
When a low dose of RG1678 (0.6 mg/kg) was added to risperidone (dose-response curve) the

efficacy of this antipsychotic was enhanced to a level higher than the one expected on the base of

the risperidone and RG1678 alone (Figure 1).

Figure 2: Effect of low dose risperidone added to RG1678 on L.-687.414-induced

hyperlocomotion

Male NMRI mice were treated with RG1678 in doses ranging from 0.1 to 1 mg/kg p.o., followed
30’ later by risperidone 0.005 mg/kg p.o.. After 15’ a subcutaneous injection of 50 mg/kg of L-
10 687,414 was given. Controls animals received vehicle only or vehicle and L.-687,414. Recording
of motor activity started 15 min later and lasted 1 hour. Data are means based on 8 animals per
group. Full grey line: RG1678 alone; full black line: RG1678 plus risperidone; dashed black line:
expected effect of RG1678 and risperidone 0.005 mg/kg based on a 15 % reversal of
hyperlocomotion induced by risperidone alone. The EDs; of RG1678 alone was 0.76 mg/kg.
15 (Figure 2).
Result
The same effect as for figure 1 was observed when low dose of risperidone (0.005 mg/kg) was

added to RG1678 (dose-response)

20  Figure 3. Effect of low dose RG1678 added to olanzapine on L-687,414-induced

hyperlocomotion.

Male NMRI mice were treated with RG1678 0.6 mg/kg p.o., followed 30’ later by olanzapine
p.o. in doses ranging from 0.003 to 0.3 mg/kg. After 15’ a subcutaneous injection of 50 mg/kg of
L-687,414 was given. Controls animals received vehicle only or vehicle and L-687,414.

25 Recording of motor activity started 15 min later and lasted 1 hour. Data are means based on 8
animals per group. Full grey line: olanzapine alone; full black line: olanzapine plus RG1678 0.6
mg/kg; dashed black line: expected effect of olanzapine and RG1678 0.6 mg/kg based on a 21%
reversal of hyperlocomotion induced by RG1678 alone. The EDs, of olanzapine alone was 0.06
mg/kg.

30 Result
Similar effect were observed when low dose of RG1678 (0.6 mg/kg) was added to olanzapine
(dose-response curve), where again the efficacy of this antipsychotic was enhanced to a level

higher than the one expected on the base of the olanzapine and RG1678 alone (Figure 3).
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Figure 4: Effect of low dose olanzapine added to RG1678 on L.-687.414-induced

hyperlocomotion

5 Male NMRI mice were treated with RG1678 in doses ranging from 0.1 to 3 mg/kg p.o., followed
30’ later by olanzapine 0.05 mg/kg p.o.. After 15’ a subcutaneous injection of 50 mg/kg of L-
687,414 was given. Controls animals received vehicle only or vehicle and L-687,414. Recording
of motor activity started 15 min later and lasted 1 hour. Data are means based on 8 animals per
group. Full grey line: RG1678 alone; full black line: RG1678 plus olanzapine; dashed black line:

10  expected effect of RG1678 and olanzapine 0.05mg/kg based on a 34% reversal of
hyperlocomotion induced by olanzapine alone. The EDs, of RG1678 alone was 0.83 mg/kg.
Result
When low dose of olanzapine (0.05 mg/kg) were added to RG1678 (dose-response) a clear
enhanced efficacy of RG1678 could be detected. In this combination, however the effect

15 observed was closed to the one expected based on the efficacy of olanzapine and RG1678 alone
(Figure 4).

Altogether these behavioral pharmacology studies do support the notion that low doses of
RG1678 combined with antipsychotic drugs enhances their efficacy. The efficacy of the
combination of a GlyT1 inhibitor and an atypical antipsychotic drug has been increased if

20 compared the efficacy of active components alone.

The atypical antipsychotic drugs, for example olanzapine, and a compounds of formula I as well
as the pharmaceutically acceptable salt can be used as medicaments, e.g. in the form of
pharmaceutical preparations. The pharmaceutical preparations can be administered orally, e.g. in

25 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, cellulose
30 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 example, vegetable oils, waxes, fats, semi-solid and liquid polyols and

the like. Depending on the nature of the active substance no carriers are however usually
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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 an atypical antipsychotic drug, for example olanzapine, and 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 I and the antipsychotic compound
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 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 the antipsychotic drug and 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. Normally, the
primary atypical antipsychotics are administered in a dose range according to the approved local

prescribing information.

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
5 mg 25 mg 100 mg 500 mg
1. Active compound 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



4. Crospovidon 4.5 4.5 4.5 4.5 5. Mcrocrystalline Cellulose 45.0 45.0
45.0 45.0 30 6. Magnesiunstearate 1.5 1.5 1.5 1.5 Total 150.0 150.0
150. 0 150wW0 2012/019970 PCT/EP2011/063533
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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.
5 4 Add item 5 and mix for three minutes; compress on a suitable press.
Capsule Formulation
Item Ingredients mg/capsule
5 mg 25 mg 100 mg 500 mg
10 1. Active compound 5 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5
15 Total 200 200 300 600
Manufacturing Procedure
1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.
20 3. Fill into a suitable capsule.
Olanzapine Tablet Formulation
Item Ingredients mg/capsule
2.5 mg 7.5 mg 15.0 mg 20.0 mg
25 1. Olanzapine 2.5 7.5 15.0 20.0
2. Lactose monohydrate 89.0 84.0 76.5 71.5
3. Hyprolose 7.5 7.5 7.5 7.5
4. Crospovidon 45 45 45 45
5. Microcrystalline Cellulose 45.0 45.0 45.0 45.0
30 ©. Magnesiumstearate 1.5 1.5 1.5 1.5

Total 150.0 150.0 150.0 150.0



WO 2012/ 019970 Manufacturing Procedure -15- with purified water. mlling
equi pnent. PCT/ EP2011/063533 1. Mx itens 1 to 5 and granulate 2. Dry the
gr anul es WO 260@1980 Pass t he granul es through suitabl e PCT/EP2011863533 Add
item6 and m x for three mnutes; conpress on a suitable press.

Conbi nation fornulation Itemlngredi-éits ng/capsule

Manufacturing Procedure

1. Mix items 1 to 5 and granulate with purified water.
2 Dry the granules at 50°C.
3. Pass the granules through suitable milling equipment.
5 4 Add item 6 and mix for three minutes; compress on a suitable press.
Combination formulation
Item Ingredients mg/capsule
GlyT1 inhib/antipsych. 5.0/2.5 25.0/2.5 100.0/15.0 mg
10 1. Glyt1 inh. 5.0 25.0 100.0
2. Olanzapine 2.5 2.5 15.0
3. Lactose monohydrate 166.25 146.25 58.75
4, Povidon K30 12.5 12.5 12.5
5. Croscarmellose Sodium 7.5 7.5 7.5
15 6. Microcrystalline Cellulose 50.0 50.0 50.0
7. Magnesiumstearate 1.25 1.25 1.25
8. Talc 5.0 5.0 5.0
Total 250.0 250.0 250.0

20 Manufacturing Procedure

1. Mix items 1 to 6 and granulate with purified water.

2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4 Add item 7 and 8 and mix for three minutes, compress on a suitable press.
25
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R! is hydrogen or (C;-C¢)-alkyl;
R>  is (Ci-Ce)-alkyl substituted by halogen,
R’, R* and R® are independently from each other hydrogen, halogen, (C1-C)-alkyl or
(C1-Ce)-alkoxy;
15 R> s SO,R";
R  is (Ci-Ce)-alkyl optionally substituted by halogen,
and pharmaceutically acceptable acid addition salts thereof, as well as enantiomeric forms

thereof.

20 2. A pharmaceutical combination according to claim 2 comprising an atypical antipsychotic
drug, selected from the group consisting of risperidone, paliperidone, olanzapine, aripiprazole,
quetiapine or ziprasidone and a GlyT1 receptor antagonist selected from
rac-[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-(2,2,2
trifluoro-1-methyl-ethoxy)-phenyl]-methanone,

25 rac-[5-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-methanone,
rac-[4-(5-bromo-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-
ethoxy)-phenyl]-methanone,
rac-[4-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ 5S-methanesulfonyl-2-(2,2,2-
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3. A pharmaceutical combination according to claim 2 comprising an atypical antipsychotic
drug, selected from the group consisting of of risperidone, paliperidone, olanzapine, aripiprazole,
15 quetiapine or ziprasidone and the GlyT1 receptor antagonist [4-(3-fluoro-5-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-[S-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-

methanone.

4. A pharmaceutical combination comprising an atypical antipsychotic drug selected from

20 the group consisting of olanzapine or risperidone and a GlyT1 receptor antagonist which is

Chiral
N
Ng N
AL
F

and pharmaceutically acceptable acid addition salts thereof, as well as enantiomeric forms

thereof.

25 5. A pharmaceutical combination according to claim 1 comprising an atypical antipsychotic
drug and a GlyT1 receptor antagonist for the treatment of positive and negative symptoms in

schizophrenia.

6. The use of a pharmaceutical combination comprising an atypical antipsychotic drug and a

30 GlyT1 receptor antagonist of formula



RR) is (C-C6)-al kyl optionally substituted by hal ogen, and

phar maceutically acceptable acid addition salts thereof, as well as
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claim2 conprising an atypical antipsychotic drug, selected fromthe group
consi sting of risperidone, paliperidong)- ol anzapi ne, aripiprazol e,

queti api ne or ziprasidone and a GlyT1l receptor antagoni st selected from
rac44-(3-chloro-5-trifluoronethyl-pyri@n-2-yl)-piperazin-1-ylH5-nmet hanesu
fonyl-2-(2,2,2- trifluoro-1-nmet¥yl -etthoxy) - phenyl] - net hanone, 25 rac-
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fonyl-2-(2,.2,2- W) 2012/019970PCT/ EP2011/ 063533 - 19-

trifl udHB 2 met hyl - et hoxy) - pheny1] - met hanone,
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i fluoronethyl pyridin-2-yl)-piperazin-|-yl]-nethanone, '
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ony1- 24(2S) - NN ANE Y 0= - et hoxy) - phenyl] - ret hanone or 10 [4-(3
-fIuor§§5-tg?6%5%95@%@ﬁ%ﬁﬁg§%{§$%¥§é?ﬁ)-pip erazin-l-yl] - [5-nethane

sul f onyRE; R? 4] R® 2aretindepéndenty froir eichretiey hydrbpax Wloptieig Ly maklasone. 3. A
phafnaceuticgl cogﬂination according to claim2 conprising an atypical
ant‘bsychotK 1&eli XO%¥%e| ected fromthe group consisting of of risperidone,
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phar maceut i ¢ql I At | ccording .t Iy i S| an atypi cal
Bl poyonot i earegr s RELAe PEG YRR LUty ARG SA B BN o
posi t i aatigsydhategdt i Welesied P Ehel dlogCEinziBfifg 8NdfAxisperidone, paliperidone, olanzapine,

aripiprazole, quetiapine or ziprasidone and a GlyT1 receptor antagonist selected from
rac-[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-(2,2,2-

20 trifluoro-1-methyl-ethoxy)-phenyl]-methanone,
rac-[S-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-methanone,
rac-[4-(5-bromo-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-
ethoxy)-phenyl]-methanone,

25  rac-[4-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-(2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-methanone,
rac-[S-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(6-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-methanone,

[S-methanesulfonyl-2-((S or R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-

30 pyridin-2-yl)-piperazin-1-yl]-methanone,
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R2is (G -C6)-al kyl substituted by hal ogen, R3, R4 and R6 are independently
from edsmchdnesulydl-ogaor Hak ogetiflubfd- 1-@&)h}&lekh(ixy))phenyl]a[ﬂcbFthﬂﬁﬁm%ﬂiyl-caI ly
acceptable acid addition salts thereof, as well as enantioneric forns

t her eofPyridin-3-HB-nipesagiird el -8reth38e1%. i ve and negative synmptons in

orl AR AT e tla R PR RORH S onebuRatia 2ngor oo 0
confisunﬁgnoﬂ,m&ﬂwls@gxfﬁ@meyupmﬁmpmnédnné olanzaplne ?rlp:pr?ZO|$

ue or z si don rece agoni st sel ected from

F acu- ﬁér'@ﬂuawo%ﬂ arp gy Cﬁgn %}P}p&r%“ﬁ )y!g;r% Efg'f‘%FfP]ﬁO ;%1@52 et hanesul

fonyl- 2rifidoré. 121- d%@etﬁ;'rrllécﬂlldk?lg9hénﬁﬁl@‘bﬂaﬁ&{ehox§’) phenyl] - met hanone,
rac-[ 5- net hanésul f ony1-2 'uoro-I-met hyl - et hoxy) - phenyl ]-[4-(5-tr

i fluor (fmetﬂlhwemmndoﬁ*pc&ty@)anémp@tm isymm ptoyris]in velti bephoemés.
rac-[ 4-(5-brono-pyridin-2-yl)-piperazin-1-yl]-[5-nmethanesul fonyl-2-(2, 2, 2-t
ri fluoro-1-nethylethoxy)-phenyl]-nethanone, 25
rac44- (g3-f| qqlreQrse‘Sof & Ff&drﬂ@é@mamhrbm@hbﬁIasco%diylé)to BlaRe 7 @8 hpridimy hhfatypRdahanesul
fonyl-2-(2,2,2- trifluoro-21-nethyl-ethoxy)-phenyl]-nethanone,
raclq 5aﬁﬁp9ryah@§mrﬂ&rﬁy@c@d(f®n2ﬂ@ _rpuF sansisbing ofved ipridensoralipepAeny plangapifes- t r
I[ f5| lrjrg,[ %1 hgtiag A%é%jz pr%l(?oef\l %ﬁl @helGX/JT]l rgFe&)R)arqg&%E)mst [4-(3-fluoro-5-
R-2,2 tﬁﬂﬁldrbfnbugl-pyrldlﬁ?@[ ijlyipt@td’zﬁxy-)ﬂ]pheﬂnytbhne[sé&fé@liﬁ 262, 2rari b Hyinethgd
pyrldln 2-yl) - pi perazin-1- L met hanone, WO 2012/ 019970PCT/ EP2011/ 063533
“21- | sthesy habry rm@}h@qqngjy 1$hg treatment of positive and negative symptoms in
S) 2, 2sanE£ﬂﬁ&H9f0 1- net hyl - et hoxy) - phenyl1] -[ 4- (5-trifluoronethyl pyridi n-2-
y1l) - pi perazi y1] - met hanone,
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0. The use of a pharmaceutical combination according to claim 8, comprising an atypical

antipsychotic drug selected from the group consisting of olanzapine or risperidone and a GlyT1

Chiral
N
Ng N
AL
F

20 and pharmaceutically acceptable acid addition salts thereof, as well as enantiomeric forms

receptor antagonist which is

thereof.

10. A method for the treatment of positive and negative symptoms in schizophrenia
comprising administering to a human in need thereof an effective amount of a combination of an

25 atypical antipsychotic drug and a GlyT1 receptor antagonist of formula



[4-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[5-nmethanesulf
ony1l-24(S)-2,2,2- trifluoro-1-nethyl-ethoxy)-phenyl]-nethanone or 5 [4-(3

- f 1 uor o- Swornfdaues7onet hyl - pyri di n-2-yl1)-p i p erazin-| - yPLCTEPRGE1M3SRRNE

sul fonyl-2-(2,2,2- trifluoro-1, 1-di net hyl - et hoxy) - pheny1] - net hanone for the
treatnent of positive and negative synp2ons in schizophrenia. 8. The use
of a pharmaceutical conbination according to claim?7 conprising an atypical
10 ant ivagsysghoti c drug, selected fromthe group consi sting of of

ri speridone, paliperidone, ol anzapine, aripiprazole, quetiapine or

zi prasi‘done iah whSE@tﬁl@meéﬁé&e&ﬁm%k %@%.@ﬂta[mng anls (o pbthsee nitrogen

trifl Uoromta%ﬁb] PM& \wﬂ)&(ﬂ; I?thﬁ%}tema?ﬁ né?ﬁléﬁon Vil subtit %H%g%%@%ﬁh%g%’é‘u Sithigntgr 21

rifluoro-I|-net et ho d Tor the treatment ositive
and negat i vese]sytmbtfmrrsthe graphionsipivgestitmlogkh, ((9-CeJHabkylise((QfCa- aﬂ&yhsutmuemed cal
conbj nati on_a ding to claim8, conprising an atypical antipsychotic drug
sel ett ed fr@ﬁﬁ@ﬁ@e&roup consi sting of ol anzapine or risperidone and a GlyT1

recept @' antagaibsdn Micelr J-8iky20 and pharmaceutically acceptable acid
addition salts thereof, as Well as enantiomeric forns ther eof 10. A

met hodeor uh(&lt(ﬁeéaiﬂlryénmbsmutgbbyhalvgnand negative synptonms in schi zophrenia
conpri sadm,ni ster 0.a.human, i the of a e fe L ve anount of
S Combihal SRS &k SlePehdsBig sPiaeEn pheE Reftob RS EaRaCE e Fecapt or
antagonlst Q€ {pr-aubay;R2 0 WO 2012/019970PCT/EP2011/063533 22- wherein

Aris a §ubst|tuteg 6-menber ed heteroaryl group, containing one, two or
thrke R’trogedO:R"; atons, and wherein the heteroaryl groups may be

substi tyut ed . Lected fromthe group consisting
of hal (%en %@O@)ﬂf {gna%?ﬁ)ﬁ“t%?%&%kﬁ’l%e@ubst|tuted Sby hal ogen; Riis
hydr ogend pharpfaceT@hH @hdcghtabR2icR] {dditidnthk@theydof, g vedll dsiehadtidmyeriegbagen, R3,
R4 and R6 are independently from each ot her hydrogen, hal ogen,

(G - op)theiey| or (Gi-C6)-al koxy; 10 R5is S2RL: RR)is (Gi-Cs)-alkyl
optionally subtituted by hal ogen, and pharmaceutically acceptable acid

addition salts thereof, as well as enantioneric forns thereof. 15 11. A
net Hfod Iflor Uhewﬂnﬁdbm@ahemhmmoefmkmewamdnmggabEympﬂym@hemﬁz@ﬂuaﬁMizophrenia

accordin éo cl %g r|5|n adnlnlstﬁrln to hu |ﬁ8need t her eof
an of f GERIYBSANSARR T0r e EISig AATIR ST IBE 1k NngDnihed APTTHILY CHEETE AU and
a GlyThf E%Sﬁl%ﬁﬁoﬁef Qf%’t%l%ﬁl a%ﬁh%%h@ﬁjc {f8%hd a GlyT1 receptor anta onlst selected from

rac44- (3-chloro-5-trifl tuoronethyl -pyri din- 2-y1¥ pi per azin % H5- net hanesu

f ony 1- 2aq-Pi-3-chloror j-frifhoremdthylepyhidin-dtyhoripprapmelry i ﬂnftth%m&dﬁ%yl 2-2,2,2
trifluoro-1-methyl-ethoxy)-phenyl]-methanone,

20 rac-[5-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-methanone,
rac-[4-(5-bromo-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-
ethoxy)-phenyl]-methanone,
rac-[4-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ 5S-methanesulfonyl-2-(2,2,2-

25 trifluoro-1-methyl-ethoxy)-phenyl]-methanone,
rac-[S-methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(6-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-methanone,

[S-methanesulfonyl-2-((S or R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-methanone,

30 [5-methanesulfonyl-2-((R or S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-[4-(5-trifluoromethyl-
pyridin-2-yl)-piperazin-1-yl]-methanone,
[4-(3-fluoro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-[ S-methanesulfonyl-2-((S)-2,2,2
trifluoro-1-methyl-ethoxy)-phenyl]-methanone or
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rac-[ 5- net hanesul fonyl-2-(2,2,2-trifluoro-I-nethyl-ethoxy)-phenyl]-[4-(5-tr
i f1 uor onawbybpyripgon- 2-y1) - pi perazi n- 1-yl] - met hanone,  PCT/EP2011/063533

rac-[ 4-(5-brono-pyridin-2-yl)-piperazin-1-yl]-[5-nethanesul fonyl -2-(2, 2, 2-t
ri fluoro-1-nethyl et hoxy) - phenyl ] - net haBdne,
rac44-(3-fluoro-5-trifluoromnethyl-pyridin-2-yl)-piperazin-1-ylH5-nmet hanesu
f ony1- 24( 2o Szﬁﬂﬁdrbi&ﬂenhtyr pyﬁdlﬁm;hy bipetdraxyyyipisenythindiBlfhianene,2 2-

rac- [ 5- net hanesul f ony1- 2- ( 2-trifluoro-I-nethyl-ethoxy)- phenyl] [4-(6-tr
i f1uor 6%%‘@%%k%rﬁ}f’éﬁthylzﬁtw)‘ﬁhﬁé’ﬂ]a@ieﬂm@%ﬁl] met hanone,

[ 5- et b
R) -2, 2, %W% %§%¥%01%%§J ?mg?% ISS-(:;})lﬁ:e)RIyET@[4-(5-trifluoronethylpyridin-2-
y1) - pi perazi n-1-yl1] - nethanone 30 [5 nethanesulfonyl 24(R or

5%_) 2 Zdér ;; :Af‘]lll%qv%]f%]f@ghg g%(f)l p(?lsm\/% 1 a_tlv4 §ll?lp‘[tolil!lsfllll§|gﬁlg m:fl ny | pyridin-2-

[4-(3- fak&ﬁﬁfﬂg% bl |1‘P°J<>%B?fsh¥l adﬂﬁﬁl'sﬂchﬁ % ¥ himPih RELR4E 'tlﬂeréoﬂéili]efffeétl\%e(fnmgs ul f
onyl-24(S)-2,2,2- trifluoro- hox ) - pheny1] - net hanone or

2012/ 019 gzcm@mlaﬁm ofian ﬂ@@s&gmtlggzchotlc drug selected from the group consisting of of

[ El 5( ﬁe{r{r‘?g?%ré(goﬁl?’f %Iillp]‘cerluﬁg)or o }n-ep 'i}%18rlarz]olg c?uepla;?lge s élgraéld%ng and a GlyT1

triflueepfor Jmﬁg@iﬁ&tf‘s)élect%ﬂ fﬂwyhuﬁf&ﬁﬂ%ﬂud?@ﬁlbmgipﬁﬁacﬁ?& §1hﬁlp%faealt nentsof
or

negative synptons in schizophrenia. 5 A net e treatnment of
posi® i veetbangsultogat- 21(&25%7??%@?%1111?13@&@%&&%&3@%%] meiheneiieng to claim 11,
conprising admnistering to a human in need thereof an effective anmount of
a conbination of an atypical antipsychotic drug selected fromthe group
consi stidng of methodifspie itdament pApdspBieiadd negativk 3napRIintydn seliizgphpérz ol e,

queti api ne or ziprasidone and a GlyT1l receptor antagoni st se]ected

[ 4- ( 3- PreRIiBEs elaim || goromstsHig angyyRiea! ﬁntzpsyilyetmd;s%aegﬁ%e di frgmthe group 1o

et han el Rl ofintpife & fildelilo! fiuts ARXketRAKMLoANANL 7Bt hanone. 13,

A neth or t tment "of positive an gativeé synptons in
schi zophreni a according to claim 12, conpri RO hasl atypi cal antipsychotic
drug selected fromthe group conS|st|ngooﬂyg$@nzap|ne or risperidone and a

GlLyT1l receptor antagonist which is IFor a pharmaceutically
acceptable acid addition salts t er.b) as enantioneric forns
thereof 14. The invention as hgrgt nvef or descrlbed 20
0=$=0
[

F
15 F
or a pharmaceutically acceptable acid addition salts thereof, as well as enantiomeric forms

thereof.

14, The invention as hereinbefore described.
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