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The present invention relates to a conpound of general formula I-A or |I-B
wherei n Xve 2a1lben®sor a - CH2- group; 5 R, R2 and R3 ar eCirmageqand@nt |y from
each ot her hydrogen, |ower al koxy, |ower alkyl substituted by hal ogen or
S-lower alkyl; or to a pharnaceuticallyl-acceptable acid addition salt, to a
racem c m xture, or to its correspondi ng enanti oner and/or optical isoner

t hereof. 10Furthernore, the present invention relates to pharnmaceuti cal
conpositions containing the conpounds of fornmulas I-A and I-B and to their
use in the treatnent of neurol ogical and neuropsychiatric disorders. It has
surprisingly been found that the conpounds of general fornmulas I-A and I-B
are good i nhi bj j -1), and that

t hey have a good SQ}[@@?{@I{Z{I@ ﬁ(])zg ‘%ﬁ%ﬂgﬁ%ﬁ);‘zﬂ ran]'gégfoEr%Ie‘%&y‘g]&%yT- 2)

i nhibitors. Schizophrenia is a progressive and devastating neurol ogi cal

di sease_characteri zed by episodic positive synptons such as del usi ons,

hal | uciTh&tresRat inysiay kelaigs %%ﬁ@%ﬁ@fﬁg%ﬁdé@ulaﬁd\ PelrBi stent negative
synptonms such as f ened affect, inpaired attentiQgn and soci al

wi t hdrawal , ang_cog hve inpairnments (Lewi s DA g
2000, 28:325-33)] 2 cades research has fo

hyperacti vity phich has led tag

i nvol vi ng bl oc gpani nergi c sj§F§~
KR, Exp. Opin. : 3§, 2001, 5(4k_ 507- 5
S, et al., 2000, "Exp. @t~ Rgr . Patents, "10(I): 7
phar nacol ogi cal approach poorly addi@sé negative and cognitive dylptons
whi ch aqgngge best predictors of functional outcome (Sharma 25 T., Br.J.
Psychié%ry, 1999, 174(suppl. 28): 44-51). Pop/15.02.2011

X is a bond or a —CH,- group;

usefl on_t he "dopam nergic
i fterventi ons

and Aubr ey

o A and Ckuyanma

5 R',R”and R® are independently from each other hydrogen, lower alkoxy, lower alkyl substituted
by halogen or S-lower alkyl;
or to a pharmaceutically acceptable acid addition salt, to a racemic mixture, or to its

corresponding enantiomer and/or optical isomer thereof.

10 Furthermore, the present invention relates to pharmaceutical compositions containing the
compounds of formulas I-A and I-B and to their use in the treatment of neurological and
neuropsychiatric disorders.

It has surprisingly been found that the compounds of general formulas I-A and I-B are
good inhibitors of the glycine transporter 1 (GlyT-1), and that they have a good selectivity to

15 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 impairments (Lewis DA and Lieberman JA, Neuron, 2000, 28:325-33).

20  For decades research has focused on the "dopaminergic hyperactivity” hypothesis which has led
to therapeutic interventions involving blockade of the dopaminergic system (Vandenberg RJ 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): 75-98). This pharmacological approach poorly address
negative and cognitive symptoms which are the best predictors of functional outcome (Sharma

25 T., Br.J. Psychiatry, 1999, 174(suppl. 28): 44-51).
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30 thereby modulate the magnitude of the synaptic transmission (Gainetdinov RR et al, 2002,
Trends in Pharm. Sci., 23(8): 367-373) .
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neurotransmitter transporters, play an important role in the termination of post-synaptic
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that treat psychosis, schizophrenia, dementia and other diseases in which cognitive processes are
impaired, such as attention deficit disorders or Alzheimer’s disease.

30 Objects of the present invention are the compounds of formulas I-a and I-B per se, the
use of compounds of formulas I-A and I-B and their pharmaceutically acceptable salts for the
manufacture of medicaments for the treatment of diseases related to activation of NMDA

receptors via Glyt-1 inhibition, their manufacture, medicaments based on a compound in



As used herein, the term"|ower al koxy" denotes a | ower al kyl group as

defi ned above, which is linked wwth an O atom The term "hal ogen" denotes
chl ori ne,wpadimw1008] uori ne and brom ne. 20The term "| ow@CTAIPRYN/06000B1t i t ut ed
by hal ogen" denotes a | ower al kyl group as defined above, wherein at | east
one hydrogen atomis replaced by a haldggen atom for exanple the follow ng
groups: CF3, CHF2, CH2F, CH2CF3, CH2CHF2, CH2CH2F, CH2CH2CF3, CH2CH2CH2CF3,
CH2 CH2 Gicor @i ChABRBe iSRG 4dRAcir GrodGtideRs, wéll £5HBY A§S, cottpo Girdd) (ZHSrmunlas

CH( CH2F) CH2F, The preferred "l ower al kyl substituted by hal ogen” group is
25 cF3]-Aand I-B in the copfygl ?fd?fﬁY@n&HaPﬁﬁ@éﬁﬁF? gugh) paxfé@ﬁSaﬁv/Séu%lpa I EEMOr%Hn
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tartaric acid t hane | f oni c_aci t ol uenesul foni ¢ aC|d an thellke
30 erbodi LR OE T /SR BT Rpihedafiuits of PRPINKRS O n X
i s CH2 pof@os&X |®sﬁm’3§61h%eﬁo%n'ﬁ%a?ﬂ1'n aemélnflb\h éléfi‘c% Ehizophrenia, dementia
9aR, S) - 1 phenyl - oct'ahydr o- qui nol i'zi n-1-y1)-4- trifl uoromet hyl - bénzam de.
WO 201&@6@.@@@@9@2hﬁn®mﬂmwowhwh5nethod compﬂcms,: edhiistermgodi eftsativodmeyrs of

i nvention_ are E} L%rtmj a I- V\/ne(liei n Xis a bond, for exanple
"ot houpmierERURER RS pr I eyt infiS
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enbodi nent. of the invention are conpounds of forrmula |I-B, wherein is CH2,
f or 1ex gApnitive impairment and Alzheimer’s discase.

2- met hoxy ] )-4-trifluo
r onet hyl be%}%%%%r%#hé %%Illtc? '}1‘1{1&21%1 B an]%lljﬁce&ﬁ%\?gyﬁﬁﬁ%hgg'rtﬂeégjcdg% uongéljgof formul a

| - B, wheaimiomeXs asl/@r dpoioal, isdBer.or exarrpl e

2- rrethoxy 6- meth(){l sul fanyl - N- (6- phenIyI -octahydro-indolizin-6-yl)-4-trifluor

omet hyl benz aﬁ;ﬁlﬂ;@ tl%ﬁeg_)s thertesn slewer alky ' §gnotes a saturated straight- or branchéd-chain

2-meth \ i B rifluor
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andl% héxutyl,pHmtthEé)utyl aetuityl aad cleplikeb Peefaadd dkyd anoups are groups with 1 - 4 carbon

atoms.

As used herein, the term “lower alkoxy” denotes a lower alkyl group as defined above,
which is linked with an O atom.
The term "halogen" denotes chlorine, iodine, fluorine and bromine.

20 The term “lower alkyl substituted by halogen” denotes a lower alkyl group as defined
above, wherein at least one hydrogen atom is replaced by a halogen atom, for example the
following groups: CFs;, CHF,, CH,F, CH,CFs, CH,CHF,, CH,CH,F, CH,CH,CFs;,
CH,CH,CH,CFs, CH,CH,Cl, CH,CF,CF3, CH,CF,CHF,, CF,CHFCF;, C(CH),CFs,
CH(CH5;)CF; or CH(CH,F)CH,F. The preferred “lower alkyl substituted by halogen” group is

25 CFs.

The term "pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid,
methane-sulfonic acid, p-toluenesulfonic acid and the like.

30 One embodiment of the invention are compounds of formula I-A, wherein X is CH,, for
example
2-methoxy-6-methylsulfanyl-N-((1S,R;9aR,S)-1-phenyl-octahydro-quinolizin-1-yl)-4-

trifluoromethyl-benzamide.



prepared by nethods known in the art, for exanple, by processes described
bel ow, which process conprises a) reacting a conpound of formula 111 20

wi th a cowpaandieodosf or mul a in the presence of a bas@CiEP2011/060077

N- et hyl di i sopropyl am ne to a conpound of fornmula 25 I1-A WO

2011/ 161008PCT/ EP2011/ 060077 -6- whereidn the substituents are as defined
above The present conpounds of formula |I-B and their pharmaceutically
accept abl e sahirthee ambddEmphtegahe thvbitiotedrd ockapduiawo f foimiubel-Ar Wvherkr X éxanpl e,
by processes described bel ow, which process conprises 5a) reacting a
conmpou@nNefioF gy

2-methoxy-6-methylsulfanyl-N-((8S,R; 8aR,S)-8-phenyl-octahydro-indolizin-8-yl)-4-
trifluoromethyl-benzamide
5 One embodiment of the invention are compounds of formula I-B, wherein X is CH,, for
example
2-methoxy-6-methylsulfanyl-N-(3-phenyl-octahydro-quinolizin-3-yl)-4-trifluoromethyl-
benzamide
One embodiment of the invention are compounds of formula I-B, wherein X is a bond,

10 for example
2-methoxy-6-methylsulfanyl-N-(6-phenyl-octahydro-indolizin-6-yl)-4-trifluoromethyl-
benzamide (diastercoisomer 1) or
2-methoxy-6-methylsulfanyl-N-(6-phenyl-octahydro-indolizin-6-yl)-4-trifluoromethyl-
benzamide (diastercoisomer 2).

15 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, which
process comprises

a) reacting a compound of formula

o

o R

v
R R2

in the presence of a base like N-ethyldiisopropylamine

X
[ o R
N
H
3
R R® A

20  with a compound of formula

to a compound of formula

25



V wth a compound of fornmula 10 in the presence of a base |ike

N- et hyl di i sopropyl am ne to a conpound of formula | -B wherein the

substit uenb20arw1@s defi ned above. The conpounds of PCOMEPROIA/060027 Wher ei n
X is a -CH2- group may be prepared in accordance with 15 process variant a)
and with the followi ng schene 1. The sttarting material is comercially

avai l abl e or may be prepared in accordance with known nethods. 20 WD

2011/ 1%%9&5%’5@&9&&&99&%Eefn?ed aBgheme 1

The present compounds of formula I-B and their pharmaceutically acceptable salts can be
prepared by methods known in the art, for example, by processes described below, which
process comprises

5 a) reacting a compound of formula

with a compound of formula

Cl

10  in the presence of a base like N-ethyldiisopropylamine

to a compound of formula

wherein the substituents are as defined above.

The compounds of formula I-A wherein X is a CH;- group may be prepared in accordance with
15 process variant a) and with the following scheme 1. The starting material is commercially

available or may be prepared in accordance with known methods.

20

25



VI VI | | - A Compounds of general forrmula I-A wherein Xis a -CH2- group
can be prepared by reacting am no-qui nazolidine derivative of fornula II

wi th aci awohbhorietd®sof forrmula IV in the presence of 5 aPbagwr2011ke0077

N- et hyl di i sopropyl am ne. Am no- qui nazolidine derivative of formula Il can
be prepared by reacting quinolizidinol-A& wth acetonitrile in the presence
of an acid like sulfuric acid to provide acetam de derivative VII which is

transforned into Il in the presenceSssbtman acid |ike HCL. 10 The conpounds
of fornmula I-A wherein X is a bond may be prepared in accordance with
process varli b) and with the fo ng schene 2. The sganting materi al

avaidal e or pay epared,cj n accords th known

met hods g O 2011/ 161098P | E /D60077 -8-_Schene Xl 1-A
Compound general faormul a A wer gl n X i s a bond>edn™~Ne prepared by
reacting 5 i nd8% zi di ne der viative of fornula IU|I '*E acid chloride
of fornula IV in,the presence of~a base )i ke N-ethyldiiSopropylam ne.

Am no-indolizidine derivative of fornmula Il can be prepared by reacting

1H pyrroline VIII with nitro-benzyl derivative | X te provide the
correspondi ng Manni ch adduct which can be trapp In S|tu wi th acryl oyl
chloride to provide X which undg i | ecul aR' M chael reaction in
t he presence of a base such

Compounds of general formula I-A wherein X is a —CH»- group can be prepared by reacting
amino-quinazolidine derivative of formula III with acid chloride of formula IV in the presence of
5 abase like N-ethyldiisopropylamine. Amino-quinazolidine derivative of formula III can be
prepared by reacting quinolizidinol VI with acetonitrile in the presence of an acid like sulfuric
acid to provide acetamide derivative VII which is transformed into III in the presence of an acid

like HCL

10 The compounds of formula I-A wherein X is a bond may be prepared in accordance with process
variant b) and with the following scheme 2. The starting material is commercially available or

may be prepared in accordance with known methods.

15

20



10 to provide indolizidone XI. Xl can be reduced to am no-indolizidone
derivative Xl| upon hydrogenation in the presence of a nmetal catal yst such
as Raney-wWpckal/is1®8acti on of XI1 with a reduci ng agent $a0THPa&i1I06G0AT um

al um ni um hydri de provi des am no-indoli zidine derivative of forrmula Il 15
The conpounds of fornula I-B wherein X&s a -CH2- group or a bond nay be
prepared in accordance with process variant ¢) and with the foll ow ng
schene 3. The starting nmaterial is cSutgeci al ly avail able or may be
prepared in accordance with known nethods. WD 2011/161008PCT/ EP2011/ 060077
-9- Schene 3 Compounds of general formula I-B wherein X is a bond or a
-CH2- group can be prepared by 5 reacting_am no-indolizidine (X,= bond) or
quinolizidine (X = 2)derivative of 4 la Vwith acid ¢ i de of

f or mul a |n theerncreoyaﬁrorae baseg 8= et hyBae i sopr gpy . 'V can be
prepare react ng boc-protected b v/deri vative 41 | ] nLéro- benzyl
derlvatlvevI”X in Yhe presence of a b se | iINog butyl Iithiunpyto]pradvide
adduct XIV, foll ovved by renoval of d OoC- pfotective group”i
presence of acid such as HCl, intranol ecular Mannich reaction wit K 10

f or mal dehyde and finally hydrogenation of the nitro group in the|presence
of a netal catalyst such as Raney-N ckel. Racem c m xtures of chiral
conpound | can be separated using chiral HPLC. Theydaghdoaddi t i on
salts of the basic conmpounds of formula | may be converted to th
correspondi ng free bases threat ment with at least a stoichionmetric

equi val ent sui tabl @ 15 such soni um or potassi um hydr oxi de,
pot assi sodf'{ ni a, .afld,the |ike.

I
XIl
Compounds of general formula I-A wherein X is a bond can be prepared by reacting amino-

5 indolizidine derivative of formula III with acid chloride of formula IV in the presence of a base
like N-ethyldiisopropylamine. Amino-indolizidine derivative of formula III can be prepared by
reacting 1H-pyrroline VIII with nitro-benzyl derivative IX to provide the corresponding
Mannich adduct which can be trapped in situ with acryloyl chloride to provide X which
undergoes an intramolecular Michael reaction in the presence of a base such as Amberlyst A21

10 to provide indolizidone XI. XI can be reduced to amino-indolizidone derivative XII upon
hydrogenation in the presence of a metal catalyst such as Raney-Nickel. Reaction of XII with a
reducing agent such as lithium aluminium hydride provides amino-indolizidine derivative of

formula I11
15 The compounds of formula I-B wherein X is a —CH»- group or a bond may be prepared in

accordance with process variant ¢) and with the following scheme 3. The starting material is

commercially available or may be prepared in accordance with known methods.

20



THFTet r ahydr of uran TMEDA Tet r anet hyl et hyl enedi am ne WO

2011/ 161008PCT/ EP2011/ 060077 -10- Preparation of internedi ates Exanple A 1
Pr epar at iwe 20f1/161®8S; 9S, R) - 1- Phenyl - oct ahydr o- qui nol i ziPATEPRI1AMH0027 5 a)
step 1: N((IR'S; 9S,R)-1-Phenyl -oct ahydro-quinolizin-1-yl)-acetamde To a
suspension of 710 ng (3.069 mmol ) 1-phéhyl - oct ahydro- qui noli zi n-1-ol (CAS:
22525-61-7) in 5.3 m acetonitrile was added dropwise 1.8 ml sulfuric acid
(98 %9 at O C over a period of 15 mgSuht@s.3 The col orl ess sol ution was then
stirred at roomtenperature for 48 hours. The solution 10 was poured onto
ice. The m xture was basified with NaOH 5N and extracted 3 tinmes with

di chl oronet hane. The conbi ned extracts weke dried over sodiuxmsulfate,
filtere d concentr d in vaedoy The § { due wa rifie th flash

col um ¢hr rap skt calel bt jng Weth 2%r adj from
n-heptang and ethyl [gcetate (0 tq 100 %o,to provide (625 mpg74.8 % of the
title corfeoung, as a Whitg solid. B¥S(nme)’ 273.4 (MH ). 15 B) step 2
(1R,S;98,R)-1-#heny|-octahydro-quinoIizin-EVyIanine A sol ution of 270 ny
(0.991 nmol) N—((IR,S;QS,R)-l-phenyl-octahydro-quinolizin-l-%l Wngetanide
in 5.0 M HCL5N was heated in a 105 C oil bath for 6 days. |The &61°Uti on was
cooled 20 in an ice bath and basified with a NaOH 5N sol utijon. The aqueous
| ayer was extracted 6 tings BMth dichl oromethane. The conbined extracts

, filtered and

were dried ov sodi um §
(\ o R R RZ WV
N Hydrogenation
N
S, —— o 2 ot
R R X 2 X
\%

1I-B XvI

Compounds of general formula I-B wherein X is a bond or a -CH;- group can be prepared by
5 reacting amino-indolizidine (X = bond) or quinolizidine (X = -CH,-) derivative of formula V
with acid chloride of formula I'V in the presence of a base like N-ethyldiisopropylamine. V can
be prepared by reacting boc-protected bromo derivative XIII with nitro-benzyl derivative IX in
the presence of a base like butyl lithium to provide adduct XIV, followed by removal of the Boc-
protective group in the presence of acid such as HCI, intramolecular Mannich reaction with
10 formaldehyde and finally hydrogenation of the nitro group in the presence of a metal catalyst
such as Raney-Nickel.
Racemic mixtures of chiral compound I can be separated using chiral HPLC.
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
15  such as sodium or potassium hydroxide, potassium carbonate, sodium bicarbonate, ammonia,

and the like.
Experimental part:

Abbreviations

HATU  O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
20 DMF Dimethylformamide

DMSO  Dimethylsulfoxide

THF Tetrahydrofuran

TMEDA Tetramethylethylenediamine



concentrated in vacuo. The residue was purified with flash col um

chromat ography on silica eluting wwth a gradient forned fromethyl acetate
and net hawol20(1161@850 % to provide 90 ng (40 % of thePCirtHPROICOMPGTUND as a
yellow solid. M5(nle): 231.4 (MtH ). WO 2011/161008PCT/ EP2011/ 060077
Exanpl e A 2 Preparation of (8RS -10-

8aS, R) - 8- Phenyl - oct ahydro-indolizin-8-ylamne a) step 1. (8R S

8aS, R) Meirdtion-oFimbemdiattexahydr o-i ndol i zi n-5-one 50 To a room tenperature
solution of 280 ng (2.042 mmol) nltronethyl benzene in 3 nml di oxane was
added a solution of 141 my (2. 042 EBMPIGAL dj hydr o- 2H pyrrol e ( CAS:

638-31-3) in O T X g erature
for 10 mn thehrdrao 2o R S a R b LR T o RN 6 ™2
(2.45 mol ) acryloyl chloride was added pw se. The 10 m xture was then
warmto roomtenperature and stirr our. The reaction m xture was
quenched with saturated sodi um bi car bgha and et hyl acetate. The aqueous
phase was extracted two tines with efhyhagetate. The combined organic
| ayers were washed with brine, dried\Quer sodiumsulfate, filtered and
concentrated in vacuo to provide 511 ng of light yellow oil. The crude
conppung stéps : FUK i Seds W) t1hPHdnasbetsigldirquisbisifat gghapinidon silica el uting
fromn- 15 heptane and ethyl acetate (0O to 40 % to provide 332 ng of an
oi |l that wa solved in 3 m dioxane and 816 ng of anberlyst A-21 was
added. ; gﬁLon m xture was heated to 70 C overnight cooled to room
e

t enper ature riyst was filtered and washed with ethyl acetate. The
filtrate mas'm neentrated in vacuo. The crude conpound was purified with
flash colwari Ehronmat ography on silica elutlng from n- heptane and et hyl
acetate (0 to 100 9% _to provi de 329 f.title conpound as a

col or | dosa %ﬂSpenS( 102@_(3}_9 %gm@ﬂ)ebp@enr;?gﬁahgiro qulno?lzm-l -ol (CAS: 22525-61-7

8aS R) n Ig A f 60
oS ) TR R e POl e 0 RoyBr a8 197 0

in | m rﬂihﬁtewélﬂe catidiess 0@ ian waof thRasteyedNit chaeh tdnfisr&oierfond? boyrs. THeesohiteh ur e

o i OB RO HSE st o FOPSa0° RADPET s AR N e Ty B PR Par gon.

The CatgdstbmaBand. '"I*He%B%nfeH%Qﬁﬁct@%%ned%@hﬁﬂuﬁh tifratEiRRd ddae filtrate
was concentrated in vacuo to provide 38 ng (y: 72 % of title conpound as a
col or | esscenirhted (imrdgno. Plriregidue was purified with flash colurnn chromatography on silica

eluting with a gradient formed from n-heptane and ethyl acetate (0 to 100 %) to provide 625 mg
(74.8 %) of the title compound as a white solid. MS(m/e): 273.4 (M+H").

15
b) step 2: (1R,S:9S,R)-1-Phenyl-octahydro-quinolizin-1-ylamine

A solution of 270 mg (0.991 mmol) N-((1R,S;9S,R)-1-phenyl-octahydro-quinolizin-1-yl)-
acetamide in 5.0 ml HC1 5N was heated in a 105 °C oil bath for 6 days. The solution was cooled

20 in an ice bath and basified with a NaOH 5N solution. The aqueous layer was extracted 6 times
with dichloromethane. The combined extracts were dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified with flash column chromatography on silica
eluting with a gradient formed from ethyl acetate and methanol (0 to 50 %) to provide 90 mg (40
%) of the title compound as a yellow solid. MS(m/e): 231.4 (M+H").



5 c) step 3: (8R S; 8aS, R)-8-Phenyl -octahydro-indolizin-8-ylamne To a
slurry of 14 ng (0.33 mmol) LiAIH4 in 0.4 m THF was added drop-w se a

sol uti on Wb 288/w1080. 165 nmol ) (8R, S; PCT/EP2011/060077

8aS, R) - 8- am no- 8- phenyl - hexahydro-i ndol i zin-5-one in 0.4 mM THF at 10 room
tenperature. The mixture was stirred all+oomtenperature for 15 minutes and
then refluxed for 30 mnutes, cooled in an ice bath and quenched careful ly
with 15 ul water, 15 ul 5N NaOH an@xhnipdé A2 Wi th 45 ul water. Ethyl acetate
was added. The mixture was filtered and the filtrate was concentrated in
vacuo to provi HEersyatign of(8Rs%; 83S,B9-8t Rhenyl-petahydiopipdalizinS-xlagnegr | ess oil .
(MrH+: 217.4) . 15Exanple A.3 Preparation o

6- Phenyl - oct ahydr o-i ndol i zi n-6-yl a tep 1:

2-(3-Nitro-3-phenyl - propyl) - pyrrol i/di § carboxylic acid tert-butyl ester
20 To a -78 C solution of 200 ng (168, mol )
2-(2-brono-ethyl)-pyrrolidine-1-car [box) INte acid tert- butyl ester (CAS:
958026-65-8) in 4.3 m tetrahydrofurar over nol-sieves and 851.0 ul HWPA,
was addde ORI | , 063512 . 1. 6M|n hexane). After 45
m nut es—¢ 3 S0 on—of 406. 2 1rg (1. 400 nnt ni tronet hyl - benzene

in 0.6 n1 3 drofuran over m)I-S|eves vvas added drop-wi se. After 1 hour
at -78 C action 25 m xture was allowed to warmup slowy (during 5

hour s) >—/The m xture was then cooled again to -78 C and quenched at
this te ure with 0.4 ml of acetic acid, then with 8 Ml WO

2011/ 161008PLTNEP2011/ 060077 - 13- saturated ammoni um chl oride. Back to room
tenpera@ure; the aqueous phase vvas extract ed 2 times with ethylacetate. The

conbi ned organic | ayers were wash i he, dried over SOdI um sul f at e,
filterd® BRAULISAPEH W%ﬁ‘é‘ﬂ“‘i’lhof/é&alg @r@é%ma@léngt@meéwlchepzqngg@ o) dignepge

B e e e At U
conpou nmi dasxane Chleom|x@gs wais IstirrdBitrbem: tel@B&ra@ird fdi HO )min bhensit @p OQ. for 2.5 hours
2-(3- Nitltlernoco%le% gw O_% grde 1]38_53 Xlr(EellSianingS acryloyl chloride was added dropwise. The

10 mixture was then warm to room temperature and stirred for 1 hour. The reaction mixture was
quenched with saturated sodium bicarbonate and ethylacetate. The aqueous phase was extracted
two times with ethylacetate. The combined organic layers were washed with brine, dried over
sodium sulfate, filtered and concentrated in vacuo to provide 511 mg of light yellow oil. The
crude compound was purified with flash column chromatography on silica eluting from n-

15 heptane and ethyl acetate (0 to 40 %) to provide 332 mg of an oil that was dissolved in 3 ml
dioxane and 816 mg of amberlyst A-21 was added. The reaction mixture was heated to 70 °C
overnight cooled to room temperature, amberlyst was filtered and washed with ethylacetate. The
filtrate was concentrated in vacuo. The crude compound was purified with flash column

chromatography on silica eluting from n-heptane and ethyl acetate (0 to 100 %) to provide 329
20  mg (y: 62 %) of title compound as a colorless oil. (M+H+: 261.1)

b) step 2: (8R.S: 8aS.R)-8-Amino-&-phenyl-hexahydro-indolizin-5-one

To a solution of 60 mg (0.231 mmol) (8R,S;8aS,R)-8-nitro-8-phenyl-hexahydro-indolizin-5-one
25 in 1ml THF were added 100 ul of Raney Nickel (55 % in water). The mixture was stirred at



To a solution of 230 ng (0.688 nmol)

2-(3-nitro-3-phenyl -propyl)-pyrrolidine-1-carboxylic acid 10 tert-butyl
ester in 8ORM/we0Banol were added 860 ul (0.3.44 muol ) POT/ER26UN0017
solution in dioxane. The m xture was stirred at roomtenperature for 17
hours. The sol vent was renoved in vacud?- The resi due was di ssolved in

wat er. The m xture was basified wth a saturated sodi um bi carbonat e

sol ut i esoranehmgsthtufcinidr & h{drogsh wirobpti<folr 90 dvkish@heapphhtucompurgs €k r act s
were dried over sodiumsulfate, filtered and.concentrated in vacuo to
provi deress- e edfalysigvas folierest (upder argom); vred giholliidandthy fikisate &agol i d.

MS( N1 e).; : L. o (8- o - Jdolizine To
a suspgﬁg%%ﬁa%ggggg%%t?%%ﬁ%%ﬁﬁ%@§(g:%%-a?{@%£3- gﬁgﬁ%gpﬁgy%?fggrrolidine
in 1.5fUtdH028h83).20 was added 32.5ul (0.446 mmol) formal dehyde (37 %in
mat&{). The m xture was stirred at roomtenperature for 30 mnutes to get a
solution, and then heated in a 65 C oil bath for 4 hours. The m xture was
cool ed ¢ Grcp QOMBR, SIS AL SUPRrANS | b SHIN AN §dRYinc acet at e, Sodi um sul fat e
was added. Thé mxture was filtered and the Tiltrate was concentrated in
vacuo. The rgsidue (993 ng) was purified with flash col um chronmat ography
on siligaal g fromn-heptane and ethyl 25 acetate (0 to 10 % to
provi de\es o (y: 66.1 % of the title conpound as a colorless oil.
NB(nie):N24 “BH(M+H ). d) step 4: 6-Phenyl -octahydro-indolizin-6-ylamne
WO 2011/ D62008PCT/ EP2011/ 060077 -14- To a sol ution of 62ng (0.252 mmmol)

6- ni tro- 6- phenyl -oct ahydro-indolizine in 2.0 M THF was added 150 ul Raney
Ni ckel Tososlggry af Wamer(9.33 Thmo b [HuenWetsm THEFrveas adderbdrog-wielp seletiomeidspher e
for 2 hou Th ra r Wi n.. The.cat

1 or o (Lo BRBRS MR B R o B0 R 630 A o

pr oW deodn tefpdryturel MBe Wixtafe wiestintet lae radaieeipreht@s fér LOMGukd9d hdn. refi{adl €) :
217.4 (MtH ). Exanple A 4 Preparation of )
3- Phenyf‘PT— }ﬂ;lf_ﬂg}\wr g)qﬁﬂ HENiiss l?@t@ag,q augnghedgarefully with 15 ul water, 15 ul SN NaOH

and finally with 45 ul water. Ethyl acetate was added. The mixture was filtered and the filtrate

was concentrated in vacuo to provide 30 mg (y: 84 %) of the title compound as a colorless oil.
(M+H+: 217.4).
15 Example A.3

Preparation of 6-Phenyl-octahydro-indolizin-6-ylamine

NH

a) step 1: 2-(3-Nitro-3-phenyl-propyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

O~

I NO,
Boc

20 To a-78 °C solution of 200 mg (1.460 mmol) 2-(2-bromo-ethyl)-pyrrolidine-1-car
boxylic acid tert-butyl ester (CAS: 958026-65-8) in 4.3 ml tetrahydrofuran over mol-sieves and
851.0 ul HMPA, was added drop-wise 1.92 ml (3.064 mmol) n-BuLi (1.6 M in hexane). After 45
minutes at -78 °C, a solution of 406.2 mg (1.460 mmol) nitromethyl-benzene in 0.6 ml
tetrahydrofuran over mol-sieves was added drop-wise. After 1 hour at -78 °C, the reaction

25 mixture was allowed to warm up slowly (during 5 hours) to -2 °C. The mixture was then cooled

again to -78 °C and quenched at this temperature with 0.4 ml of acetic acid, then with 8 ml



Titl e conpound (colorless oil, M5(nfe): 231.4 (MtH)), was prepared
follow ng the sanme sequence of reaction as described for the preparation of
exanpl e ABOuSiig1@®s( 2- br ono- et hyl ) - pi peri di ne-| - car box PCITEPACI1M6G0ET t - but yI
ester (CAS: 210564-52-6) as starting material. 15Exanple B.1 Preparation of
2- Met hoxy- 6- net hyl sul fanyl1-4-trifl uor eh®t hyl - benzoyl chloride 0 Cl A

m xture of 51ng (0.191mmol)

2- met haxtyrded@hmphimiul flaode: Batk tof lousrtomperayire, henaicousstiage év@&tracted 2
1208984- 79-5) and 140 ul (1.91 nnol) . thlon | chl oride in toluene (

was hodiisd With dnvlacasied i oI Tratia BERMETE YR oY fbbincadzed @Yﬁw%rumn
vacuo d 5-
vacuo tg}?llf%rél Ofglg?gdc A%Céﬁlgidé&@qmm The Wad€ Q4w §HQOSPGES @E@B&Hﬁé&ﬁg@ ?lasi'hl

2- Met haripn6: credinytographany lsﬂllkla clulisg Rom n—heptane and ethyl acetate (0 to 15 %) to pr0V1de

9aR )ggla%tg')‘&yé? %3}3) ‘ﬁ%/tﬂ% gtlggé{g% Iars](alfé Pe_ss oil. l\Eléz u%&?.%‘%m+%+_).benzam de

98 R) - 1- phenyl - oct ahydr o- qui nol i zi n- 1- ylanlne (Exanmpl e Al) and 74 ul (0.429
nmol ) N—ethyldllsopropylanlne i n dichloronethane (0.33 m) was added

dr op- wibg step 2 heh gl-pig galidme| ) 2- met hoxy- 6- met hyl sul fanyl-4- 10
trlfluoronethyl benzoyl chlorlde (Exanple Bl) in dichloronmethane (0.3 nl)
at room t enper at The m xture was stirred at roomtenperature overnight.
The sol gti sashed once with a 2M sodi um bi carbonate sol ution. The
aqueous "Nay ds extracted once with dichloromethane. The conbi ned organic
| ayers wlre dri éd,over sodiumsulfate, filtered and concentrated i n vacuo.
The residue was purified with flash col utm chromat ography on silica 15

el uti ngo a eiutpohERBamez @k Satimypl) 2aBGetitd S-lEny bpePybipytroliginei-chebakyliogeigly :

R e
8aR, S) -#rphe e RkhROWAS QPR rbdh Refpdtdtirdfor 20hbink| IRy QIRLhNWLs ReRA_dT e

vacuo. The residue was dissolved in water. The mixture was basified with a saturated sodium

bicarbonate solution and extracted 6 times with dichloromethane. The combined extracts were
dried over sodium sulfate, filtered and concentrated in vacuo to provide 96 mg (y: 59.6 %) of the

15 title compound as a white solid. MS(m/e): 235.2 (M+H").

¢) step 3: 6-Nitro-6-phenyl-octahydro-indolizine

To a suspension of 95 mg (0.405mmol) 2-(3-nitro-3-phenyl-propyl)-pyrrolidine in 1.5ml dioxane
20  was added 32.5ul (0.446 mmol) formaldehyde (37 % in water). The mixture was stirred at room
temperature for 30 minutes to get a solution, and then heated in a 65 °C oil bath for 4 hours.
The mixture was cooled to room temperature and diluted with ethyl acetate. Sodium sulfate was
added. The mixture was filtered and the filtrate was concentrated in vacuo. The residue (993 mg)
was purified with flash column chromatography on silica eluting from n-heptane and ethyl
25 acetate (0 to 10 %) to provide 66 mg (y: 66.1 %) of the title compound as a colorless oil.
MS(m/e): 247.3 (M+H").

d) step 4: 6-Phenyl-octahydro-indolizin-6-ylamine




Titl e conpound (colorless gum MS(nme): 465.2 (Mrl-1')) was prepared
according to the procedure described for exanple 1 using (8R ' S;

8aS, R) - 8-whenysowBahydr o-i ndol i zi n- 8-yl am ne (exanpl e RCI)EPAGI1H6@NT I Ng
material. WO 2011/ 161008PCT/ EP2011/ 060077 -16- Exanple 3

2- Met hoxy- 6- net hyl sul f anyl - N- ( 6- phenyl-1éct ahydr o-i ndol i zi n-6-y1)-4-trifl uor
onet hyl - benzam de (di astereoi soner 1) | 5Exanple 4

2- Met hoxy- 6-m&¢ hyl sul f anyl - N- (6- phenyl - oct ahydr o-i ndol i zin-6-yl1)-4-trifl uor
onet hyl - be ' de (di astereoi sonmer 2) To a solution of 55 ng (0.254 mmol)
6- phenyl - oct afiydr o-i ndol i zi n- 6-yl am ne (exanple A 3) 10 and 130 ul (0.762
nmol ) ety i j, sopr opyl am ne in di chl oromethane (0.9 m) was added
drop-w se'q_solution of 63 ng (0.22 mmol)

2- met hoxy- 6- met hyl sul fanyl-4-trifl uoromnethyl -benzoyl chloride (exanple B.1)
i n di chiloor @lutinhed 6@ mgQ0RS5Ainmel) 6rraioootErpelr@dtalrydro-delinhX ini2.8 mlaHB tvias r ed

at roomte rature for our.. The | ut.ion was washed once with a 2M
sodi PEARh bt A9y qlﬁﬁ@ﬁyﬁén &&t?ébff@_e ITHEFC WSS B RE P Biie#e i t h
di chl or,aaRiRaRor I eSOl ‘égra&é WG \Jziﬁi’ﬁf@n."ﬁ{e"c_a fiysBHaO¥iBEred OFANAY

sulfate, filtered and concentrated i'n vacuo. The residue was purified with
f1 ash oaothihidF ehd thedilogieapdsycoocensiateid dm veduottd pop videord mg ligph0Arie) afttie étlhy |

o2 oo ol CHE R P 2 10 of enamle

phenyl - oct ahydro-i ndol i zi n-6-y1)-4-trifluoronethyl -benzam de,

di astereoi soner 1, first running conpound) as a light yellow gum M (nfe):
465.2 (MtH ) and 49 ng (y: 41.5 % Eoampledpt e 4 20

(2- met hoxy- 6- met hyl,sul f | - ~Rhenyl -.oct ahydr g: L nqdQl.i zi n-6-y1)-4-trifluo
romet hyl - benzami del,§l!'é ?gagiﬁgro&ié-?gﬁgﬁ%}ah éit(:rg'rl(ﬁ"'rl%lrlzﬁlll'gbyl%%lﬁlpeound) as a white
solid, M5(nme): 465.2 (M+H ). Exanple 5
2- Met hoxy- 6- et hyl sul f anyl - N- ( 3- phenyl - ahydro-quinolizin-3-yl)-4-trifluo
romet hyl 25benzam de

10
Title compound (colorless oil, MS(m/e): 231.4 (M+H")), was prepared following the same

sequence of reaction as described for the preparation of example A3 using 2-(2-bromo-ethyl)-

piperidine-1-carboxylic acid tert-butyl ester (CAS: 210564-52-6) as starting material.

15 Example B.1
Preparation of 2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoyl chloride

Cl

A mixture of 51mg (0.191mmol) 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid
(CAS 1208984-79-5) and 140 ul (1.91 mmol) thionylchloride in toluene (0.5 ml) was heated in a

20 80 °C oil bath for 4 hours. The solvent was removed in vacuo to provide the title compound.

25



WO 2011/ 161008PCT/ EP2011/ 060077 -17- Title conmpound (white foam WMs(nife):
479.1 (MtH)) was prepared according to the procedure described for exanple
1 using 3wphenylei@st ahydr o- qui nol i zi n- 3-yl am ne (exanpl @CAELRIIAH6®TArt i Ng
material. 5 The conpounds of fornmula IA and I-B and their

phar maceutical |y usabl e addition saltslpossess val uabl e phar macol ogi cal
properties. Specifically, it has been found that the conpounds of the

pr esentDdsenivini cFacavec@amptest nhi bitors of the glycine transporter |
(GlyT-1). The conpounds were investigated in accordance with the test given
hereinafter. 10 Solutions and materials DVEM conplete nedium Nutrient

m xture F-12 (G bco Life-technol ogig § fe€al bovine serum (FBS) 5 %

(G bco |ife technologies), Penicillin ??reptony0|nl % (G bco life

t echnol ogi es)-MeéthgxptymethyBuBanyg/MN((ISR aRk, S}I-phbmydmmlqgire-s])lin(mzm-hmme 1
mM G bco life technologies) 1 @ﬁake buffer U%%M 150 mM NaCl, 10 nM
Hepes-Tris, pH 7.4, 1 mM CaC Gopgtid-pensin My504, 10 mM (+)

D- gl ucose. Fl p-i ncm CHO (InV|trogen ._t n R758-07)cells stably transfected
with mdyTlb cDNA. dycine upta i|t| on assay (mM3d yT-1b) On day 1
manmal i an cells, (Flp-incm CHO 5d with m@yT-1b cDNA , were

pl ated at 20 the density of 40, Rl in conplete F-12 nedi um

wi t hout hygronycin in 96-wel | On day 2, the nedi um was
aspirated and the cells were washed twg e i tNafupt ake buffer (UB). The
cells were then incubated for 20 min atl 22 C wfih either (i) no potenti al
conpetitor, (ii) 10 nM non-radi oactive glycine , (iii) a concentration of a
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scintillation counter.
dichloromethane. The combined organic layers were dried over sodium sulfate, filtered and

concentrated in vacuo. The residue was purified with flash column chromatography on silica
15  eluting from n-heptane and ethyl acetate (0 to 50 %) to provide 44 mg (y: 64.2 %) of the title
compound as a light yellow oil. MS(m/e): 479.1 (M+H").

Example 2

2-Methoxy-6-methylsulfanyl-N-((8S,R; 8aR,S)-8-phenyl-octahydro-indolizin-8-yl)-4-

20 trifluoromethyl-benzamide

;)

Iz

Title compound (colorless gum, MS(m/e): 465.2 (M+H")) was prepared according to the
procedure described for example 1 using (8R,S; 8aS,R)-8-phenyl-octahydro-indolizin-8-ylamine
(example A.2) as starting material.

25



WO 2011/ 161008PCT/ EP2011/ 060077 -18- The conpounds described in exanples 1
- 5 have an 1C50 data <0.1 [tM The 1C50 data for conpounds of fornmula [-A
and | -B awe2priomsi@ed in table 1. Table 1 Exanpl e | C50 PdatER2¢1piop0017 0. 080 2
0.025 3 0.017 4 0.013 5 0.028 5 The conpounds of formula I-A and |1-B and

t he pharnaceutically acceptable salts-b6- t he conpounds of fornula | can be
used as nedi canents, e.g. in the formof pharmaceutical preparations. The
phar maceutical preparations can be Be#nplesBered orally, e.g. in the form of
tabl ets, coated tablets, dr agees hard and soft gel atine capsul es,
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5 Example 4
2-Methoxy-6-methylsulfanyl-N-(6-phenyl-octahydro-indolizin-6-yl)-4-trifluoromethyl-

benzamide (diastereoisomer 2)

-
o o
N
N
H
F
S
| F
F

To a solution of 55 mg (0.254 mmol) 6-phenyl-octahydro-indolizin-6-ylamine (example A.3)

10 and 130 ul (0.762 mmol) N-ethyldiisopropylamine in dichloromethane (0.9 ml) was added drop-
wise a solution of 63 mg (0.22 mmol) 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoyl
chloride (example B.1) in dichloromethane (0.6 ml) at room temperature. The mixture was
stirred at room temperature for 1 hour. The solution was washed once with a 2M sodium
carbonate solution. The aqueous layer was extracted once with dichloromethane. The combined

15 organic layers were dried over sodium sulfate, filtered and concentrated in vacuo. The residue
was purified with flash column chromatography on silica eluting from n-heptane and ethyl
acetate (0 to 50 %) to provide 26 mg (y: 22 %) of example 3 (2-methoxy-6-methylsulfanyl-N-(6-
phenyl-octahydro-indolizin-6-yl)-4-trifluoromethyl-benzamide, diastereoisomer 1, first running
compound) as a light yellow gum, MS (m/e): 465.2 (M+H") and 49 mg (y: 41.5 %) of example 4

20  (2-methoxy-6-methylsulfanyl-N-(6-phenyl-octahydro-indolizin-6-yl)-4-trifluoromethyl-
benzamide, diastereoisomer 2, second running compound) as a white solid, MS(m/e): 465.2
(M+H").

Example 5
2-Methoxy-6-methylsulfanyl-N-(3-phenyl-octahydro-quinolizin-3-yl)-4-trifluoromethyl-

25 benzamide



The conpounds of formula I-A and |-B can be processed wi th pharmaceutically
inert, inorganic or organic carriers for the production of pharmaceuti cal
pr epar at iwo201l&Be08se, corn starch or derivatives there®CI/HPAVIG/06®TRAr i C
acids or its salts and the |ike can be used, for exanple, 15 as such
carriers for tablets, coated tablets, -ifagees and hard gel ati ne capsul es.
Suitable carriers for soft gelatine capsules are, for exanple, vegetable
oil's, waxes, fats, semi-solid and |jigyjd polyols and the |ike. Depending on
the nature of the active substance arriers are however usually required
in the case of soft gelatine cap uI . QuiPable carriers for the producti on
of solutions and syrups are, f ' ter, polyols, glycerol,
vegetabl e oil and the like. 20 : ers for suppositories are, for
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2011/ 163083 B0-10GARSU) & Figeoml at i on
Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were plated at

20 the density of 40,000 cells/well in complete F-12 medium, without hygromycin in 96-well
culture plates. On day 2, the medium was aspirated and the cells were washed twice with uptake
buffer (UB). The cells were then incubated for 20 min at 22 °C with either (i) no potential
competitor, (ii) 10 mM non-radioactive glycine , (iii) a concentration of a potential inhibitor. A
range of concentrations of the potential inhibitor was used to generate data for calculating the

25  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 pM non-radioactive glycine. The plates
were incubated with gentle shaking and the reaction was stopped by aspiration of the mixture
and washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid,

30 shaken 3 hours and the radioactivity in the cells was counted using a scintillation counter.
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The compounds described in examples 1 — 5 have an 1Csq data <0.1 pM. The ICs, data for

compounds of formula I-A and I-B are provided in table 1.

Table 1
Example ICsy data (uM)
1 0.080
2 0.025
3 0.017
4 0.013
5 0.028

The compounds of formula I-A and I-B and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, ¢.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspen-
sions. The administration can, however, also be effected rectally, e.g. in the form of
suppositories, parenterally, e.g. in the form of injection solutions.

The compounds of formula I-A and I-B can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose, corn
starch or derivatives thereof, talc, stearic acids or its salts and the like can be used, for example,
as such carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers
for soft gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid
polyols and the like. Depending on the nature of the active substance no carriers are however
usually required in the case of soft gelatine capsules. Suitable carriers for the production of
solutions and syrups are, for example, water, polyols, glycerol, vegetable oil and the like.
Suitable carriers for suppositories are, for example, natural or hardened oils, waxes, fats, semi-
liquid or liquid polyols and the like.

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

Medicaments containing a compound of formula I-A and I-B or a pharmaceutically

acceptable salt thereof and a therapeutically inert carrier are also an object of the present

1.



3. Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1
2 2
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invention, as is a process for their production, which comprises bringing one or more compounds
of formula I-a and I-B 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.

5 The most preferred indications in accordance with the present invention are those, which
include disorders of the central nervous system, for example the treatment or prevention of
schizophrenia, cognitive impairment and Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in each particular case. In the case of oral administration the dosage for
10 adults can vary from about 0.01 mg to about 1000 mg per day of a compound of general formula
I-a and I-B 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.

15 Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
5 mg 25 mg 100 mg 500 mg

1. Compound of formula I-A or I-B 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150

20 3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1

Total 167 167 167 831

Manufacturing Procedure

25 Mix items 1, 2, 3 and 4 and granulate with purified water.

1
2 Dry the granules at 50 °C.

3. Pass the granules through suitable milling equipment.
4

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

30



5 Total 200 200 300 600 10 Manuf acturing Procedure 1. Mx itens
1, 2 and 3 in a suitable mxer for 30 mnutes. 2. Add itens 4 and 5 and m X
for 3 m rMiDes11/18100Bi || into a suitable capsule. PCT/EP2011/060077

220-

Capsule Formulation

Item Ingredients mg/capsule
5 mg 25 mg 100 mg 500 mg

1. Compound of formula I-A or I-B 5 25 100 500
5 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

Total 200 200 300 600
10

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.

3. Fill into a suitable capsule.



WO 2011/ 161008PCT/ EP2011/ 060077 -21- Cains 1. A conpound of general
formula I-A or |1-B 5 wherein Xis a bond or a -CH2- group; R, R2 and R3
are i ndepEaadentieyoBr om each ot her hydrogen, | ower al koxPCTIEPAEN/0600RY |

substituted by hal ogen or S-1ower alkyl; or a pharmaceutically
acceptable acid addition salt, a racen®t mi xture, or its corresponding 10
enanti onmer and/or optical isoner thereof. 2. A conpound of formula
I-A, wherein X is CH2. 3. A compaund of formula I-A according to

claim2, wherein the conmpound is 15 2-net hoxy-6-nethyl sul fanyl -N-((1S, R
9aR, S) - 1- phenyl - oct ahydro-qui nol i zin-1-y1)-4- trifluoronethyl-benzam de.
4. A CO”pOUQQAQ%n%QBHybﬁg&Fﬁﬂﬁﬂ%ﬁﬂﬁ%ﬂx%lh§ a bond. 205. A conpound of

| alm 4,

formula I-A according to c erein the conpound is

2- met hoxy- 6- nmet hyl sptfanyl - N- ((8S, R,
ro-i ndol i zi n-8-yl)-4- tri

8aR, S) - 8- phe

6. A conpound tfba | RB, wherein X is CH2.
fornmula | -B asge
2- met hoxy- 6- netlhyl s
l'izin-3-yl)-4-tWN u&rg : begzanide. EP3011/060077

) 3
- 22- R R™ 1A and R R 1B

onet hyl - benzam de.
R7. A conpound of

5 wherein
X is a bond or a —CH,- group;
R', R” and R® are independently from each other hydrogen, lower alkoxy, lower alkyl substituted
by halogen or S-lower alkyl;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

10 enantiomer and/or optical isomer thereof.
2. A compound of formula I-A, wherein X is CHa.

3. A compound of formula I-A according to claim 2, wherein the compound is
15 2-methoxy-6-methylsulfanyl-N-((1S,R;9aR,S)-1-phenyl-octahydro-quinolizin-1-yl)-4-

trifluoromethyl-benzamide.
4. A compound of formula I-A, wherein X is a bond.

20 5. A compound of formula I-A according to claim 4, wherein the compound is
2-methoxy-6-methylsulfanyl-N-((8S,R; 8aR,S)-8-phenyl-octahydro-indolizin-8-yl)-4-

trifluoromethyl-benzamide.

6. A compound of formula I-B, wherein X is CHa.
25
7. A compound of formula I-B according to claim 6, wherein the compound is
2-methoxy-6-methylsulfanyl-N-(3-phenyl-octahydro-quinolizin-3-yl)-4-trifluoromethyl-

benzamide.



8. A compound of fornula I-B, wherein X is a bond. 9. A conmpound of
formula I-B according to claim@8, wherein the conpounds are

2- met hoxywo-2atttteydogul f anyl - N- ( 6- phenyl - oct ahydr o-i ndol | PChAR2811)06007T r i f | uor
onet hyl - 5 benzam de (di astereoi soner 1) or

2- met hoxy- 6- net hyl sul f anyl - N- ( 6- phenyl-2%ct ahydr o-i ndol i zi n-6-y1)-4-trifl uor
onet hyl benzam de (di astereoi soner 2). 10. A process for

prepar ati on 80fA @ngRpd v brofilafloB Mihd@cih->AisarbdndB as di sclosed in claim 10 1
and its pharnaceutically acceptable salt, which process conprises a)
reacting a conmpound of formula wth a conpound of formula 15 in the

presence of o2 aRg bk e NS L ALL30RHERYLAR Rewha:A ROMMRIAGTcl or mul 2

| -A 20 wherein stituents are as definedin claim reacting a
c onpourdmethokpHrmdthylsul Dy ROEO-AEhOBEFRUTIERR D liZiIa 8O PIF-A-trifluoromethyl-
5 benzamide (diastercoisomer 1) or
2-methoxy-6-methylsulfanyl-N-(6-phenyl-octahydro-indolizin-6-yl)-4-trifluoromethyl-

benzamide (diastercoisomer 2).
10. A process for preparation of a compound of formula I-A or I-B as disclosed in claim

10 1 and its pharmaceutically acceptable salt, which process comprises

a) reacting a compound of formula

b

R R

with a compound of formula
Cl

15
in the presence of a base like N-ethyldiisopropylamine

X
1
[39 R
N
H
R’ R’

20  wherein the substituents are as definedin claim 1, or

to a compound of formula

b) reacting a compound of formula



-23- V wth a conpound of fornmula 5 in the presence of a base |ike

N- et hyl di i sopropyl am ne to a conpound of formula | -B wherein the

substit uewb20arw1®@s defined in claiml. 11. RCTorp@uiochoatcor di ng
to any one of clains 1 to 9, when manufactured according to a 10 process of
cl ai m 10. 12. A conpound of formid |-A or 1-B according to any one of

clainms 1 to 9 for use as therapeutically active substance. 1513. A conpound
of formula I-A or 1-B according to any o Qf clains 1 to 9 for the
treatment or prophylaxis of psychoses, p& dysfunction in nmenory and

| earning, attention deficit, schizophreni=denentia disorders or

Al zhei ner' s di sease. 14. phargaceut i cal conposition conpri sing
a conpound in accordance w th any,one 20Fclains 1 to 9 and a
t herapeutically inert carrier. 157 The use of a conpound according to

any one of claims 1 to 9 for the treatment oY prophylaxis of psychoses,
pai n, dyidfuermpaymdion foremds y and | earning, attention deficit, schizophrenia,
dementia disorders or Al zhei mer'sali sedse.

Cl

5 in the presence of a base like N-ethyldiisopropylamine

to a compound of formula

I-B

wherein the substituents are as defined in claim 1.

11. A compound according to any one of claims 1 to 9, when manufactured according to a

10  process of claim 10.

12. A compound of formula I-A or I-B according to any one of claims 1 to 9 for use as

therapeutically active substance.

15 13. A compound of formula I-A or I-B according to any one of claims 1 to 9 for the
treatment or prophylaxis of psychoses, pain, dysfunction in memory and learning, attention

deficit, schizophrenia, dementia disorders or Alzheimer’s disease.

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

20 claims 1 to 9 and a therapeutically inert carrier.

15. The use of a compound according to any one of claims 1 to 9 for the treatment or
prophylaxis of psychoses, pain, dysfunction in memory and learning, attention deficit,

schizophrenia, dementia disorders or Alzheimer’s disease.



WO 2011/ 161008PCT/ EP2011/ 060077 - 24- 16. The use of a conpound
according to any one of clains 1 to 9 for the preparation of a nedi canent
for the tweavmewioodsr prophyl axis of psychoses, pain, dy®Cumpréionecion7 menory
and | earning, attention deficit, schizophrenia, denentia disorders or

Al zhei ner' s di sease. 17. A nethd# for the treatnent or prophylaxis
of psychoses, pain, dysfunction in nenory and | earning, attention deficit,
schi zophreni a, denentia disorders or Al zheiner's di sease, which nethod
conprises adm njstering an effectiyve anount of a conpound as defined in any
one of ol ai . 1hg Bt a tompound grcondiag {orisiAF O CHETLFS] FPTHET BIFBATRAER ed.

medicament for the treatment or prophylaxis of psychoses, pain, dysfunction in memory and

learning, attention deficit, schizophrenia, dementia disorders or Alzheimer’s disease.

5
17. A method for the treatment or prophylaxis of psychoses, pain, dysfunction in memory
and learning, attention deficit, schizophrenia, dementia disorders or Alzheimer’s disease, which
method comprises administering an effective amount of a compound as defined in any one of
claims 1 to 9.
10

18. The invention as herein before described.



