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invention relates to conpounds of the general fornmula
I wherein IS RL is a non aromdtic heterocycle, or is
OR or N(R'") 2; R is lower alkyl, |ower alkyl
substituted by halogen or is -(CH 2)n-cycl oal kyl; R
is lower alkyl; R2is N2, CN or SO2R'; R3 is

hydr ogen, hal ogen, |ower alkyl, |ower alkoxy, or | ower

al kyl substituted by hal ogen R4 IS dro wer
BZr |ANP T?}ﬁ%g% ?ﬁpﬁp% éﬁg ? é%: LY E i TRANSPORTER I
<f3w s 1or TP Fr%‘??‘o@?%&“%r%%?%“%&?%ﬂ‘%g I\?ﬁés%re

hydr ogen, hal ogen, |ower alkyl, |ower al koxy, or are
| oner al kyl or | ower al koxy, substituted by hal ogen;
R7 is hydrogen or |ower alky is O, i or 2: and to
Brepresené inverton 5l st empentbafne el dpauld b
present invention relates to gonpounds of genera
formula I, to processes for pfepdration of those

pY$i tion containi ng

compounds, to pharnaceuti/CalN"co
themand to their use in\bélg trig ent of neurol ogi ca
e

and neuropsychiatric diso rs. T,
R™ 1
het N
wherein is
N
/S N;%
R—4 |
or N B
R5
NZ
N
6
or or Rz D
~
N
NN 3
N
O !
6 6 ‘5

or Rz E or Rz R F

R! is a non aromatic heterocycle, or is OR’ or N(R”);

R is lower alkyl, lower alkyl substituted by halogen or is -(CH;),-cycloalkyl;
R” is lower alkyl;

R’ is NO,, CN or SO,R”;

R’ is hydrogen, halogen, lower alkyl, lower alkoxy, or lower alkyl substituted by

halogen;



It has surprisingly been found that the conpounds of
general fornmula | are good inhibitors of the glycine

wonersgpsber 1 (G yT-1), and that they have a gooaP2005/012994
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selectivity to glycine transporter 2 (AyT-2)
i nhi bitors. The foll owing conpodnds of fornulae IA
IB, IC ID 1E and IF are enconpassed by the

i Rvent i onis h@él’ﬁﬂ%d%er@ﬂkﬁ chsmrlaupaityjed lbé ihAlogg P’éég? Abis a five or
ar ormati ¢ Y{d dromAlic h&erggycl@r N(R')2> R is |over ‘
rhi%ir?l?;e .

% | owe substi tuted hal ggen or i

soz ) n- Cglr@lh(yéfqullh hafygen leW@WélFY éPW?ﬂ v, piernlpveerlighor lower
R'; yeig b 19 gn, lower alkyl, |ower

al koxy, ?Bh ° P'ﬁ&} ituted by halogen: nis O,

1Ror 2; arsdl}’plmwacbmerelkvll;y active acid addition
slts Lgrbo sof fornmula IBwherein RL is a non
arorratlc terocycle, or is OR or N(R') 2; R is

| avdeto phdryia;edtm‘lélracawa}dld sddigen saltsed by hal ogen or is
-(CH 2)n-cycl oal kyl; R" is |ower alkyl;

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

their use in the treatment of neurological and neuropsychiatric disorders.

It has surprisingly been found that the compounds of general formula I are good
inhibitors of the glycine transporter 1 (GlyT-1), and that they have a good selectivity to
glycme transporter 2 (GlyT-2) inhibitors.

The following compounds of formulae IA, IB, IC, ID, IE and IF are encompassed by

the present invention:

Compounds of formula IA

O R
N
X
, s R’
R IA
wherein
R! is a non aromatic heterocycle, or is OR’ or N(R”)z
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CHz)a-cycloalkyl;
R” is lower alkyl;
R’ is NO,, CN or SO,R™;
R’ is hydrogen, halogen, lower alkyl, lower alkoxy, or lower alkyl substituted by
halogen; .
n is 0, 1 or 2;

and pharmaceutically active acid addition salts.

- Compounds of formula IB



R2 is NO2, CN or SO2R'; R4 is hydrogen, |ower alKkyl
phenyl substituted by halogen or CF, or is a five or

weiznoeroesoer ed aromati ¢ heterocycle; n is 0, 1 BCTEP2@5/d12994
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pharmaceutically active acid addition salts. Conpounds
of fornula I Cwherein RL is a nén aromatic
heterocycle, or is OR or N(R') 2; R is |lower alkyl,

| oner: al kyl substituted by hal ogen or is -(CH
2)n-cycloalkyl; R is lower alkyld RR'is NO2, CN or
S2R'; R5/R6 are hydrogen,gh wer al kyl, | ower
al koxy, or -are | ower ak r1'ower oxy,
substituted by hal ogen; R A or | ower alkyl;
nis 0, 1 or 2; and pharnmaceuticallylactive acid
addition salts. Conpounds of formula | Dferein RL is a
nohemiomati ¢ heterocycle, or is OR or N(R') 2; R is

| ower al kyl, |ower alkyl substituted by hal ogen or is
- RCH 2) n- Byciosedrkyhatic heterocycle, or is OR” or N(R”)2;
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CH,)n-cycloalkyl; -
R” is lower alkyl;
R? is NO,, CN or SO.R”;
R* is hydrogen, lower alkyl, phenyl substituted by halogen or CF;, or is a five or

six membered aromatic heterocycle;
n is0,1 or 2;

and pharmaceutically active acid addition salts.

Compounds of formula IC

RS O R
N
Nw)
6 7 2
(R )1.'-.2 R R IC
wherein
R! is a non aromatic heterocycle, or is OR’” or N(R”)»;
R’ is lower alkyl, lower alkyl substituted by halogen or is ~(CHy)y-cycloalkyl;
R” is lower alkyl;
R? is NO,, CN or SO,R”;

R%/R® are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower
, alkoxy, substituted by halogen;

R’ is hydrogen or lower alkyl;

n 50,1 or 2;

and pharmaceutically active acid addition salts.

Compounds of formula ID



R' is lower alkyl; R2is NO2, CN or SO2R'; R5/R6 are
hydr ogen, hal ogen, |ower al kyl, |ower alkoxy, or are

woawsrocadokyl or | ower al koxy, substituted by hatogemosni2994
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is 0, 1 or 2; and pharnaceutical |y active acid
addi tion salts. Conpounds of fofrmula |E wherein RL is
a non aromatic heterocycle, or is OR or NR') ; R is

| oner al kyl, | ower al kyl substituted by hal ogen or is
-(CH 2)n-cycl oal kyl; R' is,|ower abkyhg R2 is NO2 CN
or S2R'; R6 are hydrogenR\hal ogenjj | ower al kyl, | ower

al koxy, or are | ower alkyl
substituted by hal ogen; ¢ )
pharmaceutical ly actiye jaci g addition Balts. Conpounds
of formula | Fwher ei n(RRLZ1'S a non ar om&’i gphet erocycl e,
or is OR or N(R") 2; R is lower alkyl, Iower alKkyl
substM%%kﬁg by hal ogen or is -(CH 2)n-cycl oal kyl ;

>~‘Q Xy’

R' is a non aromatic heterocycle, or is OR’ or N(R”)2;

R’ is lower alkyl, lower alkyl substituted by halogen or is -(CH,)x-cycloalkyl;
R” is lower alkyl;

R’ is NO,, CN or SO.R”;

R*/R® are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower

alkoxy, substituted by halogen;
n is 0,1 or 2;

and pharmaceutically active acid addition salts.

Compounds of formula IE

0O R
NN
o
(R) 5 R g
wherein

R! is a non aromatic heterocycle, or is OR” or N(R”)2;
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CH,)q-cycloalkyl;
R” is lower alkyl;
R? is NO, CN or SO,R;
R are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower

alkoxy, substituted by halogen;
n is 0,1 or 2;

and pharmaceutically active acid addition salts.

Compounds of formula IF



R' is lower alkyl; R2is NO2, CN or SO2R'; R5/R are
hydr ogen, hal ogen, |ower al kyl, |ower alkoxy, or are

woawsrocadoyl or | ower al koxy, substituted by hatogemos/012994
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nis 0, 1 or 2; and pharmaceutically active acid
addition salts. It has surprisifgly been found that
the conpounds of general fornula | are good inhibitors
of the glycine trRRs ter 1 (AyT-1), and that they
have a good sel ecti to glycine transporter 2

(A yT-2) inhibit8ss: igophrenia is a progressive
and devastating neyrol ogi cal disease characterized by
epi sodi ¢ positive synptons such as del usions,

hal | uci nati ons, ought di sorders and psychosis and
persistent n synptons such as flattened affect,
|npa!r§dg§tt . and social w thdrawal, and

cognitiv a rnﬁﬁis (Lew sIPA and Li eber man JA,

Neur on, 2000 28: 325-33). For decades research has

f Qees@el on the "dopam nergic hyperactivity" hypothesis
which has led to therapeutic interventions invol ving

brockade @fa fhdicardapasheerdiycle, sy $¢ ORI ¢M(RIBpber g RI and
Aubrey KR,

587- 518; wysraﬁlksy?ﬁoyﬁrdﬁéﬁa %ﬁgg ‘%‘%%Palgﬁen Orjﬁo@H@gycloa&Yl

Opn. TheggloWat RS, 10(1): 75-98). This
phar macol ogi cal appﬁﬁﬁ%h poorly address negative and
c&gni ti velsyRp h are the best predictors of

f gaglei Onalaré’le‘?Qg@l habamMwer alld; IbwePslkoky, at ate lodk&Akyl or lower
alkoxy, substituted by halogen;

o 10,1 or 2;

and pharmaceutically active acid addition salts.

It has surprisingly been found that the compounds of general formula I are good
inhibitors of the glycine transporter 1 (GlyT-1), and that they have a good selectivity to
glycine transporter 2 (GlyT-2) inhibitors.

Schizophrenia is a progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, 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). 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 T., Br.]. Psychiatry, 1999,
174(suppl. 28): 44-51). ‘

A complementary model of schizophrenia was proposed in the mid-1960’ based
upon the psychotomimetic action caused by the blockade of the glutamate system by
compounds like phencyclidine (PCP) and related agents (ketamine) which are non-

- competitive NMDA receptor antagonists. Interestingly in healthy volunteers, PCP-

induced psychotomimetic action incorporates positive and negative symptoms as well as



174(suppl. 28): 44-51). A conplenentary nodel of
schi zophreni a was proposed in the md- 1960" based

WORs/ 0659 psychot omi netic acti on caused by therormekade12994
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of the glutamate system by conpounds ke
aﬂenﬁyclldlne (PCP) and rel at ed® agents (ketani ne)
ich are non conpetjtive N pt.or antagon o
|qegRitize dysighaiionnthiye 51%?%&@?%%@? Plpémaﬁa Bg%?im‘s Javitt DC et al,

Pr2¥%6 @Bpp}gmﬁwrf ACkbE7Y d’iﬁQ%R%@Elﬁ? H@@tfhleirhm% tedidgenic mice

‘negati ve

tem;rsese;n@ uged légeémﬂsthgglll\g@%ﬁ gb lg%sbﬁg éﬁﬁf dnormalities -
: @M%lte t%) ‘cf'-x)o’ﬁj %s@bsd 1né§r%9ma<%l@é1cal ? Wcﬁf&h@irfo)dels 45schffoPhienta,

ereln th ernDre ransgeni.c mdc

esuppelstmgmgnpéej ife whichag@ucgd HfMD mmctlwﬁﬁfs in sch1zophren1a-
RMRY oxbﬁ\%’]% 1 AR 120005, Tl és @37.34% | ar to those
serve arnaco ’ogi cal Iy i nduced nodel s of
schlzophrenla supporting a nodel in

NVDA r eceplutamaie nEWiOfsAnsBissipR.an |Pﬁrt§e}ﬁrm%\gﬁ F%%?Wétwﬂ% plays a
Cﬁﬁ?c\ﬂ e 141%2!?{& :/Dplfshc@}t leardiRg 8nd %Hory,gﬁeh és&?ne Z\B\QD)A receptors

urot ansn133|on In artlc | a

rmpe@rtsao serte o grgdediveited for gating dacaihrostipld f ﬁYWH&BlaF%C‘W and
prln%ﬁat fotr%atll)ff SHQM‘B@@%%WQB%@W%M% AbehdrorNViddy, NY; Bliss TV

receptors ap rs to serve as raded switch for
gatd (6glhnguedgefﬁleslﬁﬁ$ d\fcttftres%iaéiﬁeg PIranseemis mjceAyarorRrRssips the

.I\II\?fE]ZE{/éA%GHH %bi‘t%?iﬁanc-gﬁ @Iﬂ?ﬁ@%gﬁ?&%&d@ﬁperg_r ability in

b Vi or

1&9&1ng\mdnlnem0836(]1‘an3193991 199%9AegeRi O TEY)-

over expre

Synapt ¢ Bt NEER i iLed G pRtopRIA0gRSE

aphizopheanya, (e"ﬁdmgaﬂ@gletanaate trangmgsmma{i gpr@cu]@gj{m I\@S{D@Aggeceptor
pgﬁl{HfBB{\{}’sV? dﬁ%é ggagsc%e&jt%fﬂrghﬁce'b%tﬁ MR- &RhEHC AdY Ed¥itive enhancing

effects.
The amino acid glycine is known to have at least two important functions in the

CNS. It acts as an inhibitory amino acid, binding to strychnine sensitive glycine receptors,
and it also influences excitatory activity, acting as an essential co-agonist with glutamate
for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is released in an
activity-dependent manner from synaptic terminals, glycine is apparently present ata

more constant level and seems to modulate/control the receptor for its response to

glutamate.

One of the most effective ways to control synaptic concentrations of
neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter
transporters by removing neurotransmitters from the extracellular space, can control
their extracellular lifetime and thereby modulate the magnitude of the synaptic
transmission (Gainetdinov RR et al, 2002, Trends in Pharm. Sci., 23(8): 367-373) .

Glycine transporters, which form part of the sodium and chloride family of
neurotransmitter transporters, play an important role in the termination of post-synaptic
glycinergic actions and maintenance of low extracellular glycine concentration by re-

uptake of glycine into presynaptic nerve terminals and surrounding fine glial processes.



schi zophreni a, enhancing glutamate transmission, in
particul ar via NVDA receptor activation, would be

wonewioss®e to produce both anti-psychotic and eoymiPLi05©12994
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enhancing effects. The amno acid glycine is known to
ha;/e at Ieasthtvvo I mport ant functions in the ONS. It
acts as an inhibitory amno acjd, .bindin o
st ry Ghvel digtinsé glstipe @ren@ioy@r Gencs BEls e 21 08 [CIT-Lgng GlyT-2) from
'n'?eiriiiﬁgp&e&aﬁf( Wh‘ié'i’itg%eyné%% ik irﬁnsp@@t‘éisﬁ@itlﬁls 5@/ &akeniclddequence
onist wt ['ut amat e for N-nethyl - D- aspar
mgggw ebdpi presm}mﬁqqrewfonmarrlém@fmnaﬁlé?f&a‘il L*F‘Q&é’é%laltemat“’e' |

p@oﬁ%te?‘atsig\é ?&’ 'lgeﬁ%qelr&t) ORPRRE of MRE8 SyBARAL héve been found in
ég%/ I's apparéently present at 31 e% o
aod@ttfbmml Lzavel GBEnE)t GRS BRI daghes of heterogeneity.
?i‘: orhns $2 3\@; SRPANIEE BeellligdrRiiRY §n rddRat EifairishglyT 1 is known
fec s to’'control synaptic concentry
d:f) bn ématfdnaﬁ?@iﬁ &rtderl pesipheyal tissneseeaseastayt -2 18 SRF;&%@ %é“tCNS
tég‘lxosly}pa%Q ?g‘doryﬂ tgi n#lﬁpémrigu%i%ntaﬁéi’s%ﬁﬁa ﬁb@oﬂﬂy in areas
Vi ng euro tters fromthe extracel
fmmwom fmmyduhrﬁe feobitiveglyeiae éﬂcﬁmpésrbqtlaisétol“ﬁ%&éhﬁﬁe areas, where
u
B R R S A MOt Lope
Rotaora Sci al., 228(,8Yol. 367 Bid) 18: 1@%@& Thatst ornsdiaéney &9 gnhance
or m art .of t f
O\ AP T i AR e ilprids el
I Midrbevirenmienadfi spnapsic NdA resgmapthygn}gibymnﬁef@yg 1 transporter
actions f | r
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nEy0BE]. Nenivphald., mi@)séﬂllcmmdl ng fine glial

- processes. Two di stl nct glycine transporter genes have
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been &y(c)irrig Qraii ters inBAoR ¥l s@kabld BFthe treatment of neuroligical 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),
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
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).

Thus, increasing activation of NMDA receptors via GlyT-1 inhibition may lead to
agents that treat psychosis, schizophrenia, dementia and other diseases in which cognitive

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

Objects of the present invention are the compounds of formula I per se, the use of
compounds of formula I and their pharmaceutically acceptable salts for the manufacture
of medicaments for the treatment of diseases related to activation of NMDA receptors via
Glyt-;l inhibition, their maniifacture, medicaments based on a compound in accordance

with the invention and their production as well as the use of compounds of formula I in



manmal i an brain, which give rise to two transporters

wth ~50 % am no acid sequence honol ogy. AyT-1
wonem®at®9f our i sofornms arising from alternati PET/EP2005/012994

splicing and alternative pronoter usage (la, Ib, Ic

and 1d). Only two of these i sof drns have been found in

rodent brain (G yT-la and G yT-1Db)

he conirel s eation eblBRoretEh SxRbiasg Sriipcapy 1 emory end -
' 1§8fn?r{ hﬁ%%h?é?l@a abheRBVaDRBE: distasdsiid WBtkhi Jdghitisle ptocesses are.

raln known to be |l ocated i and 1 n
plmpapﬁéﬁallc £ aftansien dﬁﬁ@?@a%rdgswrféz}}egn%rn %% to the
CNS.. AyT-1 has a predom nantly glial distribution and

is foung. [ﬂ»%fer‘i’&i MdiDtiehaRMmGRE E&ﬁ?@ﬁ‘&lsr&ﬂ thOpraseny tvehtien are ,'
sensitive glycine receptorégfut a ut si de t hese :

5 a&CbEQPhWh@B e0gnitiveAmPREBRI b fﬁllfz}a?%rf 1SEASE nvoI ved in
modul ati on of NVDA receptor function (Lopez- Corcuera

Bet  aty,h2Ridle, tNOhviYRBn iBtAHes ali§acehBic Akturdshalbthefr@rresponding
strategy to enhance NVDA receptor activity is to

etrpsiogleryrndgprantisel iE¥REent ration in the | ocal
m croenvi ronment of synaptic NVDA receptors by

i nhi bj{ ,QQ h@ﬁelﬁtuér te;mt"r@m Ialkfyl-"el%n&@?ﬁ gefied saalgﬁt @ branched-
1998, Proc. Natl. Acad USA, 1573 57 %hﬁ

L chsin group cppRming ﬁomh}ogpwgq)rbgtorrggf% 2)}amél§ e;fggl, ethyl, propyl,

10 qsxgﬂﬁl Brlﬂﬁﬁppﬁﬁtzf 3- Hlfﬂ}l;l b QT shdahe likel Préfbired hliyl drbeps are groups

At of ' neurdligical and neuropsychiatric
divithridet eartreataajsori ty of di seases states inplicated
are psychoses, schizophrenia (Arner RE and MIler DJ,

2001, ABxRed HRdiR; thd BSfr "cRAb 8K Sdenbles@bhtur &6 cxBah ring, containing

psychotic npod di sorders such as seyer
d&pmed & ¥ earbipls atomsy for gsEPle YeloarIryh 5% RETH O slehpt

psychotic disorders such as acute mania or depression
associyat,ed MR the term “non aromatic heterocycle” denotes a five or six membered

15 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-

morpholine'.

The term “five or six membered aromatic heterocycle” denotes an aromatic
ring having one, two or three heteroatoms, furanyl, thiophenyl, pyrrolyl, pyridinyl and

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

As used herein 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;, CH,F, CH(CH,3)CFs, CH,CF; and' the like.

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

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

Preferred compounds 6f formula IA are the followings:



bi pol ar di sorders and nood di sorders associated wth
schi zophrenia, (Pralong ET et al., 2002, Prog.

woOkmemes@ 67: 173-202), autistic disorders (Cacraeoms/012994
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mteﬁﬂhés%coﬁgl O%angghaﬁmﬁfes and pain (Armer RE and

S65CEIpRy- 3. ArA - Heienge ) BRHO 58 O O RO és&&%ﬂﬁom’l 2-
Vh@rlﬁﬂéﬁﬁ 43’1 ?ﬁ*’f@"“ﬂ%aﬁgﬂ lead to agents that treat

psyc oSl s, ophreni a, d nt| and of her dise
e oAy T e T B S e

o &&q di sorders or Al zhei nmer' s di sease.
CLBQ%% Pgﬁirl %%sent |nvent|oE%%re t he co unds of

ftﬁ phlbeo-p 4p@hy<§@ 1H thenapdd 5 hieag Hodya ysi g2 90r Wal a |
a0tk 6L i RARKTRCAUH:G ol ACSRRATABhahsRes: o the

ure o canent s e fre

di&elors 3 riediydn - 16-band [¢&] thisnobh Nma%&émﬁbf%n\?ﬂ’énesulfonyl 2-
[ LME@anbBdi canent s :

gg?ig%%%QHﬂﬁ%ﬁ)gﬂhgkﬁﬁﬂgggpp e mn?ﬁ t he invention

and the|r productlon as well as the use of conpounds

of fo gevention of illnesses

such %gec %ﬁﬁu@?@ﬁ%ﬁ%%f%ﬁﬁln menory and | earni ng,

schi zophreni a, denentia and ot her diseas S

c()@-mobutmcyrﬂ -ocdusesilfang-phepa) r@dhiopherr? Eg‘%f%ﬁH thiazolo[5,4-
i Ci,t g §g % ? QL Al zhei mer' s di sease. The
Flrvpdisg T e lanol

As using the conpounds o

'IOKﬁm@topm@medranamfosﬂhpm}ir@rfhwphé@@nﬁrltq Zrénwdro -4H!-

ai r ease. Furthernore, the
|W§'ﬁﬂ? fﬁgpdgbigglﬂg%ggé%#% m xtures, all their
CQEﬁﬁﬂapm’mﬁ-hmethanesulfonyl -phenyl)-[2-(4- trifluoromethyl- pheny) -6,7-dihydro-
4H-thiazolo[5,4-c]pyridin-5-yl]-methanone.

Preferred compounds of formula IC are

(7-chloro-3,4-dihydro-1H-pyrazino[1,2-a] indol-2-y1)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone or
(2-isopropoxy-5-methanesulfonyl-phenyl) -(8-trifluoromethoxy-3,4-dihydro-1H-
pyrazino[1,2-a]indol-2-y1) -methanone.

A preferred compound of formula ID is

Rac-(2-isopropoxy-5-methanesulfonyl-phenyl)-(8-triﬂuoromethoxy-3,4,10, 10a-
tetrahydro-1H-pyrazino(1,2-a] indol-2-yl)-methanone.

A preferred compound of formula IE is

(2-'cyclopentyloxy-5-methanesulfonyl-phenyl)-(3,4-dihydro-1H-benzo[4,5]imidazo[1,2-
a]pyrazin-2-yl)—methanone. ‘

Compounds of formula IF are also preferred.



enantioners and/or optical isoners. As used herein,
the term "l ower alkyl" denotes a saturated straight-

wonodsroashedchai n group containing from1 to 7PCaER20W5/012994
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atons, for exanple, nmethyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, 2-butyl, t- bdpyl and the like.
Preferred al kyl groups are groups with 1 - 4 carbon
atons. As used herein, the term"cycl oal kyl" denotes a

satu r’ﬂ{ee;qe&ﬁ{ poqﬁ'?(gdrﬂﬂ of ﬁg%@d THAGhEk ?Hhﬁnéc@ut?cagﬁ b&@ptable salts.

atoms; for exa cyclopropyl, cyclopentyl or ibel
cwlt@fpemalred lﬁysmuéa@ds Kot i R AXt oF Aerple, bit Ryeseese described below,

% ﬁ%%%conﬂﬁﬂ@tes a five or six nmenbered

iC ring, containing one or two heteroatons,
selected fromthe group conS|st|ng of O Nor S
Pr ef ea)r eehctinpgsompeund piformpladi ne, 1- pi peri di ne,
1- pi perazine or 1- norpholine. The term"five or six
menber ed aromati c heterocycle’ denotes an aromatic
ring having one, two or thré%%ﬁ@peroatons, furanyl,
t hi ophenyl, pyrrolyl, pyridiny)/ and the |like. The term
"hal ogen" "denotes chl orine, i1odine,” fluorine and
brom ne. As used herein the term"l|ower alkyl,
sydetihg Boatkhbyrdal @@entinglefot es an al kyl group as
defi ned above, wherein at |east one hydrogen atomis
repl aced by hal ogen, for exanple CF3, CHF2, CH2F,

CH(CH 3) CF3, Hand the like. The term
" phar maceuti cal cceptabl e acid addition salts"
enbraces salts¢WJh .
3 S —<\
R 1A or IIB
Sl oo VR5 o . - -
NH
N
[
or (R 11C or 1D
g
e
(<] .
or ROz IIE or ' IIF

with a compound of formula

HO

2

R™ m
in the presence’of an activating agent, such as TBTU,

to a compound of formula



i norgani ¢ and organi c acids, such as hydrochloric
acid, nitric acid, sulfuric acid, phosphoric acid,

woi2basios3mmei d, formc acid, funmaric acid, malei eCaEP05/012994
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acetic acid, succinic aC|d tartaric aC|d
nmet hane- sulfonlc acid, p- tolueﬂésulfonlc aC|d and the
like. Preferred conpounds of formula I'A are the
fol | owi ngs: (6-Chl oror-3, 4- d|hﬂoro‘IFLbenzo[4 5] t hi eno
[-2i 3-c]pyridin-2-yl)-(2-] QPO
met hanesul f onyl - phenyl ) - neidp
(6-Chl oro- 3, 4-di hydro-| H
n-2-yl)-(5-net hanesul f onyl - 2-. R?
mor phol i n- 4-yl - phenyl ) - net hanone, 3-%6-chloro-3
4-di hydr o-| H benzo[ 4, 5] t hi eno[ 2, 3-c] pyri di ne- 2- car bony
) r4- . isopropoxy-benzqnitrile, (6-chloro-3
4-di hydr o-| H benzo[ 4-&8]threnol 2, 3-c] pyri di n-2-yl)-(2-
cycl opropyl met hoxy-(5reti®t hanesul f onyl - phenyl ) - net hanone
tures are encom assedb
mmpmﬁ?%ﬂl1Mothgﬁﬁ@%ﬁﬁ%mﬂ2 cnﬁhm ’
mbznykyL[S met hanesul f onyl -
((S)-2, 2, 2- trifIuoro-l-nethyl-ethoxy)-phenyl]-nethanon
e. Preferred oco ounds of formula IB are
(2- |sobutox7 Q5. t hanesul f onyl - phenyl ) - (2-t hi gpheit-2-y
[ hi azol o[ 5, 4-
c]pyrldln- t hanone, (2-isprgp
i ehyl ) - X2- t hi ophen&2—§ 7 d| h - 4H
»olso[ 5, 4- &Fpyri din-5-yl) - nethanone or
I'sebut oxy- 5- net hanesul f opyl - phenyl ) - [ 2- (4- trlﬁﬁuder
met hyl - phenyl ) -6, 7- Q|b ydr o-
T8 0O R

, 3-c] pyridi

58 0 'R

N

IC or “ ID or

RZ
o R N
R2

Ne™n
o
(53 6 \

(R IE or RE R IF
wherein the substituents are as defined above, or

b) reacting a compound of formula

0 X
N
het
R v

with a compound of formula



4H t hi azol o[ 5, 4-c] pyri di n-5-yl ] - met hanone. Preferred
conpounds of fornmula IC are

WO Zowle®m9- 3, 4- di hydro- | H pyrazi no[ |, 2- a] i ndol PeTAEIPY006/812994
-1 sopropoxy-5- met hanesul f onyl - ?henyl)-nethanone or
(2- |sopropoxy 5- nethanesulfonyr henyl) (8-trifluorone
t hoxy- 3, 4-di hydro-1| Hpyrazi no |
i nddde-pzesyngecr%tbﬁam@wél asmﬁhﬂﬁ@meear &6%1&5%}6'&“ (BBbnul a
IDis
R@;agﬁm£§ﬁﬁggp@%¥ R- met hanesul f onyl - phenyl ) - (8-trifluo
r omet 10, 10at etrahydro- | H pyrazino[l ,2-a]
i ndol - 2- yI) - met hanone. A preferreq compound of
formula IE is

(2-cycl opentyl oxy- 5- et han < phenyl ) - (3, 4-di hyd

ro-|1 H benzo[ 4, 5]i m dazo[ | (3; a:

a] pyrazi n-2-yl) - net hanone. of formula IF are
ou

al so preferred. The present conp of formula I and
their pharmaceutically acceptable salts can be

prepared by nethods known in the art, for exanple, by
processes described bel ow, which process conprises a)

reacting a conpound of for d het NH Il selecting
fromthe group consisting( okt

wherein the substituents R', R* and are as defined above, and X is halogen, or

5 ¢) reacting a compound of formula
O OH
het O
R™ v1
with a compound of formula
RX VI

to a compound of formula

O OR
N
e
2
R 11

P

N
het

wherein the substituents R?, R and are as defined above and X is halogen,

10

or

d) reacting a compound of formula



with a conmpound of fornmula in the presence of an
activating agent, such as TBTU, to a conpound of

woaomwczmeber ei n i n dependency of the foll ow ngPCT/EP2005/012994
structures are enconpassed by f rnul al wherein the
substituents are as defined ab6ve,” or b) reacting a
conmpound of fornmula with a co ougf_l1 of formula RL Vin
the presence of a base, such ag et hyl ami ne, or a
catalyst like Cu(l)Br, to 60 (g of formula
wherein the substituents Rist /R2 59 -- are as defined
above, and Xi s hal ogen, or reagti ng a conpound of
formula with a compound of fornul & VI to a
conmpound of formula wherein the substituents R2, R and
are as defined above and Xis hal ogen. or d) reacting a
c ofipcusrmpundofienewit h a conpound of formula ROH VI |
under M tsunobu conditions

N.O

R'OH VIII
under Mitsunobu conditions

5 toacompound of formula

0O OR
N
cae
R 1

s,

N
het
wherein the substituents R*, R and are as defined above,

and

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

The compounds of formula I may be prepared in accordance with process variants a), b)
¢) or d) and with the following schemes 1, 2, 3 and 4. All starting materials are either
commercially available, described in the literature or can be prepared by methods well
known in the art.

15  The following abbreviation has been used:

TBTU = (2-(1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluroniumtetrafluoroborate)

20



to a conmpound of forrmula wherein the substituents R2,

R and are as defined above, and if desired, converting
woOherspespounds obt ai ned i nto pharmaceutical ly PCT/EP2005/012994

acceptable acid addition salts. The conpounds of

formula | may be prepared in acddrdance with process

variants a), b ) c) or d) and with the follow ng

schenes 1, 2, 3 and 4. Al sbé?@?ﬁb materials are

either commercially avail able, described in the

| iRrepaaktidreodontunde o PloBRake th IB, REYTDOMS, Al known in

the art. The follow ng abbr evi at 1 on has been used:

TBTU =

(2- (1 Hbenzotriazol e-1-yl)-1,1,3, 3- tetranethyluro'iuﬁi

etrafluoro raﬁe)SchenE d Fﬁbparatlon of conpe ~

formul as | , and | FBierein R
above A 90 -@ of for mul a
or Hﬁ% IS treat W fh a conpg
fornula [l in e presenceg®of TBTU and a Dase, such IA
as N-et hyl dii sopropyl am ne to obtain a conpound of
formula | (1A 1B, IC RE or HF}?Schene 2

W

Preparat is CONpOUNGS or muj LI mhes
and R e as'|descri bed ab and Xis halRogé fijtj
Conpound¥ o orm@la Il ma _belprepared in

conventional manner. IfHR ®is a non

, 1 i ,
wherein R*- R’ are as described above.

5 A compound of formula II (IIA, IIB, IIC, IID, IIE or IIF) is treated with a compound of
formula III in the presence of TBTU and a base, such as N-ethyldiisopropylamine to
obtain a compound of formula I (IA, IB, IC, ID, IE or IF).



aromati c heterocycle, for exanple norpholine, the
reaction is carried out at roomtenperature for about

wa 20637091 fR 1 is OR for R is |ower alkyl, POWEP2005/012994
al kyl, substituted by hal ogen ar. -(CH 2)n-cycl oal kyl ,
the reaction i's carried out with the correspondi ng
al cohol of fornmula V by reacgtjon wwth a mxture of a
conpound of fornula IX and 8f in triethyl an ne.
Conpounds of formula I X maybe prepared in conventi onal
Eepattion 6f cowasipdeotforhalallins: To a correspondi ng
benzoic acid in nethanol at 0 OC oxone(r) (potassium
per oxynonosul fate 2KHSC6 KHSO4 K2SO4) was added,and
the m xtureywas, al | owed to stir at RT. Schem&3 R
Prepar ati on|j of jconpounds of fornmula I: ar .8
descri bedodboyeNand X i s halrRdgen. X gy be Tepl
R1 in convent al manner, fok exanple with a base
such as triethyffamne or with Cu(l)Br. Schenme 4 2
Preparation of RPompbunds of formula | | : The acid 'l
gdditi on salts of the basic conpounds of fornmula I may
e converted,to the corresponding. free bases b
t‘f’]éeé?‘r‘i*éﬁeltar\@ipt Rregs degd dégg\fe éﬁgﬁﬁ’é %8 equi V){:/ﬂ ent of
a suitable base such as sodi um or potassi um hydroxide,

5 {3%@)1%?_@&&'&@ STI5 RO RTE ma§ Gipusparddl inaohonaional raammen] IdH-Bhd a non

e [ike

aromatic heterocycle, for example morpholine, the reaction is carried out at room

temperature for about 2 hours,

IfR'is OR’ for R’ is lower alkyl, lower alkyl, substituted by halogen or
-(CHz)n:éyéloalkyl, the reaction is carried out with the corresponding alcohol of formula

10V by reaction with a mixture of a compound of formula IX and Cu(I)Br in triethylamine.

Compounds of formula IX may be prepared in conventional manner, for example as
follows: To a corresponding benzoic acid in methanol at 0 °C oxone® (potassium

peroxymonosulfate 2KHSOs « KHSO4* K,$04) was added and the mixture was allowed to

15 stir at RT.
Scheme 3

Preparation of compounds of formula [:

o R
o X
; het N
het N + R-H ——
\% 2 |
R? \V; R

het N
wherein R', R* and are as described above and X is halogen.

20 X may be replaced by R in conventional manner, for example with a base such as

triethylamine or with Cu(I)Br.



The conpounds of formula | and their pharmaceutically
usabl e addition salts possess val uabl e pharmacol ogi cal

wonopactioes. Specifically, it has been found that/EPh®s/012994
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conmpounds of the present invention are good inhibitors
of the glycine transporter | (G§T-1). The conpounds
were investigated in accordance with the test given
hereinafter. Sol utions and n%glé?‘ieél s DMEM conpl et e
medium Nutrient mxture F- 12 (G bco

Lpf &l 860008b68Ads Jred@hulbpyi ne serum (FBS) 5 %
(Gbco TifTe technologies), Penicillin/Streptomycin 1%
(G bco life technol ogies), Hygromycin 0.6 ng/m (G bco
life technologies), Gutanine InM G bco lifeo oR

technol ogi es) Uptake bufferx (WB): 150 mM Nadl mv
Hepes- Tri's R A 1MM Cad 2, 2.5 mM K@.S
( gl udose. Flp-in(tm- (I nv rogen
Cat n0 R758-07)celfs gtabky yiansfected with NMGERITI b
cDNA. dycine uptake inhibition assay (mM3d vT-1b) On
day 1 mammelian cells, (Flp-in(tm-CHO, transfected
with mdyT-1b cDNA , re plated at the density of
40, 000 cell's/wel | 4 lete F- 12 nedium w thout
hygronycin in _96-\/|m[\l culture plates. On day 2, the
medi um L. pated and : ‘ kG €
R R B oo Ly s o E e e
for 2CheianidacldRPeGali ofithe bisearcoppounds phfosmujad) may be converted to
c etitor, +.(i] - i i ' ; '
(RESOrkes bbb ke bk B AR CHIPATRL L 7 @b e cquivalent of
r angsblobase sndentspdivinoospahssumehyoside patassivm parbepatggadivm

used to generate data, f cal cul ating the
ciﬁ‘@émr}ag’flgﬁn%rfla’iaﬁﬁ?ﬁ @%)er' resul ti ngg c T

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 [ (GlyT-1).
The compounds were investigated in accordance with the test given hereinafter.

Solutions and materials

DMEM complete medium: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine
serum (FBS) 5 %, (Gibco life technologies), Penicillin/Streptomycinl % (Gibco life
technologies), Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco

life technologies)

Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl,, 2.5 mM

KCl, 2.5 mM MgSQy, 10 mM (+) D-glucose.
Flp-in™-CHO (Invitrogen Cat n® R758-07)cells stably transfected with mGlyT1b cDNA.

Glyvcine uptake inhibition assay (mGlyT-1b)

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin
in 96-well culture plates. On day 2, the medium was aspirated and the cells were washed

twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with



in 50 %of the effect (e.g. 1C50 the concentration of
the conpetitor inhibiting glycine uptake of 50 %9. A

weabastocemowas t hen i mredi ately added cont ai ni ngCT/EP2005/012994
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[3H] -gl ycine 60 nM (11-16 C/mmol) and 25 nM
non-radi oacti-ve glycine. The ptafes were incubated
Wi th gentle shaking and the reaction was stopped by
asiphardt)irerpaséntisheompstiton éll)axﬁdrn%gﬁmﬁ@dlmcmf@élyelinﬁreg)ﬁ a
Th
. cc:érh enF Ftl§[?!6ﬁa ﬁentlaé ‘ﬁqh‘f]ﬁlti odgiégﬁ%ﬁ%ttl@ns of the potential
r adiibisiotiasivsgd tmgenheteochalta @rwalsulemm‘tf@@ou@nﬁgtlan of inhibitor resulting

SCI 86 %WB%?@&GE § @-—,2 tglg&l ﬁg&@%ﬂggﬁ% g&ﬂgw rﬂbﬁWn?@lycme
anﬁtatkb ef phe) M salution aks tgheacmemdmle a@@dt@nbiﬂmng\é H]-glycine 60 nM
glp(l)%I E(lj/t?'rﬁgolf) 63@2%#11%&%@% %%E%qeﬁtlgg g YCIB? élg‘grpalﬂ %re uﬁr.ﬁlgated with
P Eéﬁt?%@lﬁ‘i‘lé GARl tf&r@&ﬁfoﬁtw& Reop ?@d{‘b? espRdabA bﬁﬂﬁrrﬁﬁture and washing

Y,

.Inthe formof tablets, ted. tabl
d dgeetimen avith iaeraold 348. Bt eellp waredsysd eﬂl@'smné%‘ﬁﬁ?l? gﬁ%‘d shaken 3
eyl 5 a‘?\ﬂ%h?fad? %%P’SIII’IQH§ cellf s BSIH B 8dih@d b@milkeion counter.
however fected rectally, e.g. in the form
of suppositories, parenterally, e.g. in the form of
im}ﬁcptréfened;odmpcbmnks.sHMand)@méuNH@t %ﬂﬂ?—éﬁrﬁﬁ-a | can be
processed with phar rraceuti cal ly inert, | nor gani c or

organi c carri ers=for ottt of reutdica

pr epar ati ons. L;@taé%péegg’rn Q’H\X uEe ?'létlﬁ\%'es fng{“M)
thereof, talc,|stearic aci ds or its salts and the like
can be used, f or EXaIpt €, S Puab cayrrierg4for 0.154
tablets, coated tablets, dragees and|l hard gelatine
capsul es. Suit ablfermulediters for sof t| g&T&EYH ca{psul es
are, for exanp e, veget able oils, waxes, fats,

sem -sol i d andtiqurgpolyprsoarg The i Kgs Dependimgs?
on the nature of the active substance no carrjers are
however usual |y rfermpitedd i h the case| offodple [gel atine
capsul es.

5 0.098 19 0.339
formula IB formula IA

6 0.407 20 0.026
formula IB formula A

9 0.134 22 0.023
formula IC Example A

11 0.088 23 0.341
formula IC Example B

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

in the form of suppositories, parenterally, e.g. in the form of injection solutions.



Suitable carriers for the production of solutions and

syrups are, for exanple, water, polyols, glycerol,
woegmiakioe oi | and the |ike. Suitable carrierspCDEP2005/012994

suppositories are, for exanple, natural or hardened

oil's, waxes, fats, sem -liqui d-&%-1iquid polyols and

the like. The pharnmaceutical preparations can,

mor eoVbe compeuzdsrof frrands Leani heggocessdpth phasmaceutically inert,

S iz tid , ) i
R
pLegsese@rn brafdharr slerivatiyis thgread e stesric apielh oxitoRHs gr_lcl ﬁ'le like can be

Th [o{e) LN .St i :
o, 57258, TRl et s el i el
5 okajfsatemifudtablecrrrirphoasoftgdaiinecapinesacs écme@;bqneles‘équtablne oils, waxes,
t hereof . and, a ther [ ' ' ~t]
LS00 e LRGPRRYAN S8 0SB In G A natal s i
f eubstdrei hopaoitucire bowewen ueurlly oepritedds ther qas@@iﬁgﬂcgﬁlétim capsules.
r onpo.un f f I '
B e e e N
gtapr)g/o_tst ﬁf&erglhﬁgap?l&tdﬂmldl t?e likd. Gaitibde srbetsdprcwpppsitosiegare, for
ni cal adm nj strat i 1R )
o 03k RorBETL LR 0, B Q3B s and et

preferred indications in accordance with the present
i nventlhampharreadehts prephiatinns el oubeeaties spdi@ispiseryaies, solubilizers,

centr.al nervous system .f0r . e ;

BTSSR PRI L% AL AR ER A for varing

Altaheimsid pressuss baffers, Theskigsggets oaantvasidanii. Thencan dw contain still
s, an have to be adjusted to the

limt nd wi | f . course,

i ‘?fith'fféPeurtlff&llLlX Vbl Lb AR s particul ar case. In

the case of oral administration the dosage for adults

15C ?n v aviyditaraentaboisinhgicompaupd atf Germud0bor aphaseracedigally

© ac?ep(t:&rf?soalljtntﬂereof 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/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

20 administration form together with one or more therapeutically inert carriers.

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

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

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

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



of general fornula | or of the corresponding amunt of
a pharmaceutically acceptable salt thereof. The daily

wdasmgestny be adninistered as single dose or POT/EP2005/012994
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di vi ded doses and, in addition, the upper limt can
al so be exceeded when this is fé2nd to be
i ndi cat ed. Tabl et For nmul atl on (Wet Granul atiagn) |tem
| ngredi ents ng/tabl et Bables FesmutationdWey Gramulaiion)
Conpgund of formula IA.or IB 5 25 100 500 22. Lactose

125 105 30 150 Rx 1500 6 6 6 30
—??{71 g%f‘g%?al l'ine Cellul ose%353§£3]ﬂi56t30 150 5.
Magnesi um Stearate 1 1 1 1 TotaMgle7 187MEe7 BEMS 500 mg
I\/anufacturlng Procedure 1. Mx items 1, 2, 3 and 4 and

g anut%%owngmf@%ﬂjléggoy@t er.sDry thevggranul ggpat - 500

ass anul es through suitable mlling
edui p&eﬁpsemh}’,dd@lqg@"é% 5 and 18P x for L9 ee nmindles: 190

cQnpr @ SpQPNs@h Sui tabl e press. gapsul e Rornul atign Itemo
Ingre Ients /capsule 5 ng 25 ng 100 WP 500

4, Microcrystalline Cellulose 30 150
5.  Magnesium Stearate 1 ‘ 1 1 1
Total 167 167 167 831

Manufacturing Procedure

1.  Mixitems 1, 2, 3 and 4 and granulate with purified water.

o

Dry the granules at 50°C.

(%)

~ “Pdss the granules through suitable milling equipment.

4. Additem 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
1. Compound of formula IA or IB 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
Total 200 200 300 600

Manufacturing Procedure

Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.

Add items 4 and 5 and 'mix for 3 minutes.

W =

Fill into a suitable capsule.



1. Conmpound of forrmula A or IB5 25 100 500 2.
Hydrous Lactose 159 123 148 ... 3. Corn Starch 25 35

woQoded09 Tal c 10 15 10 25 5. Magnesi um St ear aPeT/EP2002/012994
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35

5 Total 200 200 300 600 Manufacturing Procedure 1. M X
itens 1, 2 and 3 in a suitable #ixer for 30 minutes.

2. Add items 4 and 5 and mix for 3 mnutes. 3. Fill
into a suitable capsule. The follow ng exanples
illustrate the present invention without limting it.
Al teRpRTIBIM LS aRbRs dinaateithe fREMEeEalish WithoAt limiting it. All
starting materials are E@fﬁher commerci al ly avail abl e,
dEesner A BEES RFf §ivR ipidegra§¥Sor can be prepared by

met hods well known in the art. Exanple A Preparation
ofsli ZtaMpkPieterials Ard/dither Borhfrerddz0hitabie debcribedinsthk literatnre
of 2-fluoro-5- |trgPenzo' acid (4.86 g, 26.2 mml) in
dpbm%@fﬁ%’m oslg s ?‘HBY’BFR) °3E" (11.5 L) . The

m xture was stirred at roomtenperature for 2 hours.
The sol vent was renoved in vacuo, The residue was

di ssol ved in water and the m3®P8KeAwas acidified with

gﬁ%ﬁgﬁﬁoﬁ}ﬁ2519[5}6;5116%54-@11-'5%%@@6%@@5&&1 with water and

to provid

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 (MH", 100 9%)..

Example B
Preparation of 2-Isopropoxy-5-methanesulfonyl-benzoic acid
(a) 2-Chloro-5-methanesulfonyl-benzoic acid
To 99 mmol 2-chloro-5-(methylthio) benzoic acid in 400 ml methanol at 0 °C 296 mmol

oxone® was added and the mixture was allowed to stir at RT for 3.5 h. The precipitate was

filtered off and the filtrate was concentrated under reduced pressure. The residue was ex-
tracted 3 times with 400 ml ethyl acetate and the combined organic phases were washed
twice with 300 mL of 1N HCl then with 300 mL of brine and finally dried with MgSO..

Evaporation under reduced pressure yielded the title compound.

(b) 2-Isopropoxy-5-methanesulfonyl-benzoic acid

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 isopropanol was heated to 120 °C for 16 hours in a sealed tube. The
volatiles were removed under vacuum and the residue was taken up in 70 mL 1IN HCL.
Extraction with ethyl acetate drying of the combined organic fractions and evaporation
vielded a residue which was purified by reversed phase preparative HPLC eluting with an
acetonitrile / water gradient. Evaporation of the product fractions yielded the title
compound 1.2.
MS (m/e): 257.0 (MH", 100%)



the title compound (6.2 g 93 %9 as a yell ow SoHd MS

(me): 251.2.(MH, 1Q % . Exanple B Preparation of
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and evaporation yielded a residue which was purified
by reversed phase preparativ %C eluting with an
acetonitrile / water gradi en?’.‘a Sporation of the

PO hhiL-aGli4098 7 YRl ath-thigzdlb [5l4eclpppmend 1. 2. M5
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(a) 1-(2-Thiophen-2-y1-6,7-dihydro-4H-thiazo o[5,4-c]pyridin-5-vl)-ethanone

15 2.8 mmol of thiophene-2-thiocarboxamide was dissolved in 10 ml acetonitrile. 3.6 mmol,

of N-ethyl-diisopropylamine was added, followed by 3.4 mmol 1-acetyl-3-bromo-

piperidin-4-one hydrobromide (prepared according to patent US 4122083). The reaction

mixture was heated to 50 °C for 4 hours, cooled and concentrated. Chromatography of

the residue (SiOy; ethyl acetate) yields the title compound as a yellowish gum. MS (m/e):
20 265.0 (M+H").

(b) 2-Thiophen-2-yl-4,5,6,7-tetrahvdro-thiazolo[5.4-c]pyridine
1 mmol of 1-(2-Thiophen-2-yl—6,7—dihydr0-4H-thiazolo[5,4—c]pyridin-S-yl)-ethanone

was refluxed for 30 min. in 15 ml of 2 M aqueous hydrochloric acid. The reaction mixture

25 was cooled and made alkaline by addition of sodium carbonate. Extraction with ethyl

acetate yields the title compound as a brownish solid. MS (m/e): 223.3 (M+H").

Example F
2-(4—Fluoro-pheny1)-4,5,6,7—tetrahydro-thiazolo[5,4-c]pyridine
30 (a) 1-I2-(4-Pluor0-phenvl)-6,7-dihvdro-4H-thiazolo[5,41Dwidin—5-vl]-ethanone

Prepared in analogy to example E (a) from 4-fluoro-1-benzenecarbothioamide and 1-

acetyl-3-bromo-piperidin-4-one hydrobromide as a colorless solid. MS (m/e): 277.1
(M+H™). ‘

35 (b) 2-(4-Fluoro-phenyl)-4,5,6,7-tetrahydro-thiazolo[5.4-c]pyridine
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To a solution of sodium hydride (0.58 g in DMF (12 mL) at 0 °C was slowly added a
solution of 5-trifluoromethoxy-1H-indole-2-carboxylic acid ethyl ester (2.64 g) in DMF
(12 mL) keeping the temperature below 7.5 °C After gaz evolution ceased
chloroacetomtrlle was added and the reaction mixture was stirred for 2 hoﬁrs at 75 °C
After allowing cooling down, water was added and the reaction mixture was extracted
with ethyl acetate. The combined organic phases were washed with brine then dried with
magnesium sulfate, concentrated in vacuo and purified by column chromatography to
yield the title compound (2.3 g, 76 %). MS (EI): 312.1 (M™).

b) 8-Trifluoromethoxy-1,2,3,4-tetrahydro-pyrazino(1,2-alindole

To a suspension of Lithium Aluminium Hydride (0.68 g) in diethylether (70 mL) was
added portionwise 1-cyanomethyl-5-trifluoromethoxy-1H-indole-2-carboxylic acid ethyl
ester (2.28 g). The reaction mixture was then stirred for 16 hours at reflux. The solution
was then slowly poured into a saturated solution of sodium-potassium tartrate. The
mixture was then extracted with ethyl acetate 3 times. The combined organic phases were
then washed with brine, dried with magnesium sulfate, concentrated in vacuo and
purified by column chromatography to yield the desired compound (0.83 g, 45 %).
MS (EI): 274.0 (M").

Example I
Rac-8-Trifluoromethoxy-1,2,3,4,10,10a-hexahydro-pyrazino[1,2-a]indole

To 8-trifluoromethoxy-1,2,3,4-tetrahydro-pyrazino[1,2-a}indole (0.41 g) in THF (2.2
mL) and TFA (4.4 mL) at 0 °C was added portion wise sodium borohydride (0.124 g).

The reaction mixture was allowed to warm up to room temperature and stirred for 35



was refluxed for 30 mn. in 15 mM of 2 M aqueous
hydrochl oric acid. The reaction m xture was cool ed and

wordw/oastal i ne by addition of sodi um car bonat ePCT/EP2005/012994
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Extraction with ethyl acetate yields the title
conpound as a brownish solid. M {nme): 223.3 (MH +)
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A solution of 2-isopropoxy-5-methanesulfonyl-benzoic (Example B, 30 mg), and 6-
chloro-1,2,3,4-tetrahydro-benzo[4,5]thieno(2,3-¢] pyridine ([29078-50-0], 35 mg), N-
diisopropylethylamine (0.12 m), and TBTU (2-( 1H-benzotriazole-1-y1)-1,1,3,3-
tetramethyluroniumtetrafluoroborate, 55 mg) in dimethylformamide (2 mL) was stirred
at room temperature for 16 hours. The reaction mixture was concentrated and purified
by column chromatography (SiO», Heptane/EtOAc 0-100 %) to yield the title compound
as a white solid (30 mg). MS (m/e): 464.1 (M+H").

: Example 2
(6-Chloro-3,4-dihydro-lH-benzo[4,5]thieno[2,3-c]pyridin-2—y1)-(5—methanesu1fonyl—2-
morpholin-4-yl-phenyl)-methanone

o
()
Nj\ij
&%
“ o o=8=0

The title compound was prepared in analogy to Example 1 using Example D and 6-
chloro—1,2,3,4-tetrahydro-benzo[4,5]thieno[2,3-c]pyridine [29078-50-0].
MS (m/e): 491.1 (M+H").
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s A 5 B TR0«
10  c]pyridin-5-yl)-methanone

The title compound was prepared in analogy to Example 1 using Example A and Example

E. MS (m/e): 457.3 (M+H™).
15 Example 5

(2-Isobutoxy-S-methanesulfonyl-phenyl)-(2-thiophen-2-yl-6,7-dihydr0—4H—
thiazolo[5,4-c]pyridin-5-yl)-methanone

m{ﬁ?

The title compound was prepared in analogy to Example 1 using Example C and Example

20 E.MS (m/e): 477.0 (M+H").



Rac- 8- Tri fl uoronet hoxy-1 2 3,4
10, 10a- hexahydr o- pyrazi no[ |, 2-a]indole To
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The title compound was prepared in analogy to Example 1 using Example B and 2-ethyl-
4,5,6,7-tetrahydrothiazolo(5,4-c]pyridine (153341-59-4]. MS (m/e): 409.4 (M+H™).

15 Example 8
[2-(4-Fluoro-phenyl)-6,7-dihydr0-4H—thiazolo[5,4-c]pyridin-S-yl]-(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone ‘

The title compound was prepared in analogy to Example 1 using Example C and Example

20 F. MS (m/e): 489.0 (M+H").



as a white solid (30 ng). M5 (me): 464.1 (MtH +).
Exanple 2

wWO@e@Eheeme- 3, 4- di hydr o- | H- benzo[ 4, 5] t hi eno[ 2, 3PCTEP2005/012994
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was prepared in analogy to Exanple 1 using Exanple D
and 6_ S Example9

chbor 9t a.2 4338 b8t Tial PER 2} 3. en; alpyrid.
| '#é"ggsé%%f%ddﬁ&{ﬁ (AR e R atndoR ol GPRbEoRos 8V,
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onet hyl - phenyl )-6 >7-di hydro- 4H-thiazolo [5, 4-

c]pyridin- 5-yl]-nmethanone The title conpound was
prepared in ,dalogy to Exanple 1 using Exanple B and

2- [4- (tcdhfllyoronet hyl)phenyl]-4,5

>6, F‘tﬁhh!ﬂ@o[l,3]triazo|o[5,4-c]pyridine[733757-96-

5] § ne)T 525.2 (M-H +). Exanple 4

( 25/Mor phol i A4yl - 5-ni tr o- phenyl ) - (2-t hi ophen-2-yl -6

7-di hydro-4J-f-thiazol o[ 5, 4- c]pyridin-

5-yl) - et hanone The titl g conpound_was epared in

LR OHE SRS PreRRTHG BRI ERTIRIG | BRkpamle Bigd 7
( Nddro- A2 E43tetivirdrs)pyraziydnplgindole [287384-61-6]. MS (m/e): 447.0
(2-1sobut oxy- 5- met hanesul f onyl - phenyl ) - (2-t hi ophen-2-y

| - @17Hdi-hydr o- 4Ht hi azol o

Example 10
(9-Fluoro-10-methoxy-3,4-dihydro-1H-pyrazino[1,2-a}indol-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone -

The title compound was prepared in analogy to Example 1 using Example B and 9-
fluoro-1,2,3,4-tetrahydro-10-methoxy-pyrazino(1,2-a]indole[153500-96-0]. MS (m/e):
478.1 (M+NH,").

Example 11
(2-Isopropoxy-5-methanesulfonyl-phenyl)- (8-trifluoromethoxy-3,4-dihydro-1H-

20 pyrazino[1,2-a}indol-2-yl)-methanone

L = N
F)<O \ N\)

O=T=O

The title compound was prepared in analogy to Example 1 using Example B and Example

H. MS (m/e): 497.1 (M+H™).



[5,4-c]pyridin- 5-yl)-nmethanone The title conpound was
prepared in anal ogy to Exanple 1 using Exanple C and

wexerspoeoE. MS (nfe): 477.0 (MtH +) . Exanpl e 6PCT/EP2005/012994
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(2-1 sopropoxy- 5- net hanesul f onyl -

rhenyl ) - (2-t}uophen-2-yl -6 7-di-Rydro-4H -

t hi azol o[ 5, 4-c] pyri di n-5-yl)-net hanone The title
conpound was prepared in analogy to Exanple 1 using
Exanpl e B and Exanpl e E. I\/BE(,(raqn%ié 1£63. 3 (M+H +)
Exanple 7 ’

( 228sdptbp Giy75-chidilyresulfdnyl-phard)- (RS 4meThyl 7 itiflnoBongd thyl¢ 3,4-
2-j.sopr Xy- 5; hanesul f onyl - phenyl ) -met hanone The
R banaLE AreRar sa T ARAFY (o Bxampl e 1
usi ng Exanpl e B and 2-ethyl -
4,5,6, 7-tetrahydrot hi azol o[ 5, 4-c] pyridine
[ 153341- 59-#4] (me): 409.4 (M+tH +) . Exanpl e
[2-(47Ekuq enyl)-6 >7-di hydro-4Hthi azolo [5, 4-c]

\

pyr i ~ﬁ% (2-1 sobut oxy- 5-

met esul f oawo.- phenyl ) - met hanone The titl e conpound

was\prepared in anal ogy to Exanple 1 using Exanple C

and Exanple F.M5 (nme): 489.0 (MtH +) .Exanple 9

(7-Chl oro-3, 4-di hydro-I H pyrazi no[l, 2-a]indol -2-yl)-(2

" | Buitlrexyposind s RATRAERH lp@ﬁylpgbweﬁfgﬁmpﬁ‘%tlﬁaa Eﬁ@xlﬂ)e Bland (R)-4-
methyl-7-trifluoromethyl-1,2,3,4-tetrahydropyrazino[1,2-a]indole [396074-54-7]. MS

(m/e): 495.3 (M+H").

Example 13
((R)-7,9-Dichloro-4-methyl-3,4-dihydro-1H-pyrazino[1,2-a}indol-2-yl)-(2-isopropoxy-
5-methanesulfonyl-phenyl)-methanone

A

o
c = N
Sae
= O=T=O

c

The title compound was prepared in analogy to Example 1 using Example B and (4R)-
7,9—dichlor0—1,2,3,4-tetrahydro-4—methyl-pyrazino[1,2-a]indole [763077-49-2].
MS (m/e): 495.4 (M+H").

Example 14
Rac-(2-Isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluoromethoxy-3,4,10,10a-
tetrahydro-1H-pyrazino(1,2-a]indol-2-yl)-methanone

PN

o
FoF T

X M

o

0=8=0
|



The title conpound was prepared in anal ogy to Exanpl e
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The title compound was prepared in analogy to Example 1 using Example G and 1,2,3,4-
10 tetrahydropyrazino(1,2-a]benzimidazole [4744-53-0]. MS (m/e): 440.4 (M+H™).

Example 16
(3,4-Dihydro-1H-benzo[4,5]imidazo[1,2-a] pyrazin-2-yl)-(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone

15
The title compound was prepared in analogy to Example 1 using Example C and 1,2,3,4-

tetrahydropyrazino[1,2-a)benzimidazole [4744-53-0]. MS (m/e): 428.5 (M+H").

Example 17
20 (6-Fluor0-l,3,4,5-tetrahydr0-pyrido[4,3—b]indol—Z-yI)-(Z-isopropoxy-S-
methanesulfonyl-phenyl)-methanone
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I H pyrazino[ |, 2-a]indol -2-yl)-nmet hanoneThe title
conpound was prepared in anal ogy to Exanple 1 using
Exan'pl e B and Exanple. | . KFRaplegB: 499.1 (MrH+)

Exa
rorgenedaslinHel e TrRHg IOk Plingo b2 aDAG
&:F!Pﬁ%gcﬂ | itk fi10A7 R hondt)ahotaagkd- 2- Y| ) - met hanone
conpound was prepared in anal ogy to Exanple
1 usi ng Exanple G and 1,2, 3, 4-
tetrahydroyra no[ |, 2-a] benzi m dazol e [4744-53-0]. M5
440 H+) . Exanple 16
ydr&-_DH benzo[ 4 5]i m dazo[l, 2- a] py
taz =yl §5:{2- i sobut oxy- 5-
met h@.[*e:sul fonyl phenyl ) - met hanone

A suspension of 200 mg (6-fluoro-1,3,4,5- tetrahydro-pyrido[4,3-blindol-2-yl)-(2-
1sopr0poxy 5- methanesulfonyl—phenyl) -methanone (Example 17) in 5 ml

" dichloromethane is treated with 106 mg methane sulfonyl chloride, followed by 118 mg

triethylamine. The reaction mixture is stirred overnight. Concentration and

chromatography (silica gel; ethyl acetate) yields the title compound as a slightly yellowish

solid (17 mg; 7 %). MS (m/e): 509.0 (M+CH3COO).

Example 19
3-(6-Chlor0—3,4-dihydro-lH—benzo[4,5]thieno [2,3-c]pyridine-2-carbonyl)-4-

isopropoxy-benzonitrile

The title compound was prepared in analogy to Example 1 using 6-chloro-1,2,3,4~
tetrahydro-[1]benzothieno(2,3-c]pyridine [29078-50-0] and 5-cyano-2-(1-
methylethoxy)-benzoic acid[845616-14-0]. MS (m/e): 411.0 (M+HD).

Example 20
(6-Chloro-3,4-dihydro-1H-benzo[4,5]thieno [2,'3-c]py‘ridin-2-yl)—(2-
cyclopropylmethoxy—S-methanesulfonyl-phenyl)-methanone



The title conpound was prepared in anal ogy to Exanpl e

1 using Exanple C and 1, 2, 3, 4-

woetrsaaywp opyr azi no[ |, 2- a] benzi m dazol e [ 4744- B8TAP2006M812994

(me): 428.5 (MtH ) . Exanple 17 (6-Fl uoro-|

3, 4, 5-tetrahydro- pyri do[ 4, 3- b] FAfol - 2-yl ) - (2-i sopr opox
y-5- nmet hanesul f onyl - phenyl ) - net hanoneThe title
conmpound was prepared in analogy to Exanple 1 using

Exanpl e B and 6-.

fluoro 2, . 4. 5%t et rahydro- | H pyri do{4, 3- b}i ndol e[ 17785

774 me): 431.1 (M+H+) . Exanple 18
>fret hanesul fonyl -1, 3, 4, 5-t et rahydr o- pyri do[
|ndoF|2°yI) (2-

|sopropoxy 5- met hanesul f onyl - phenyl ) - met hanone A
suspensi on of 200 ng (6-fluoro-1I, 3,4, 5-tetrahydro-py

t 'ﬁm%[tﬁ}e%ompgﬂgé? Iwagﬁ%kllieagn anaIO%y to Example 1 usmg 6 chloro-1,2,3,4-

i SOpropoxy-

( Extatpyideo- ilﬂbemtlsemn Zdreﬂnmdlaﬁé% éﬁéo ap eaﬁ’él@pwmrhnethow-‘i- |
106 | £ h |
tﬁ%%ﬁ“ﬁ fhaizc) aué?[fe% 1|%6(‘3]9n1 Qo H%Ps Sti :rl\?ed

soverni ght. Cbncentratlon and chromat ography (silica
gel; ethyl acetate) yields yﬁﬁnﬁh%Lﬁ conmpound as a

sllghtly yellowi sh solid (1

CMB (i ee 509. 0
@Hoﬁﬁ@dlhﬁfaﬁﬂ{ -bed®[4, 5]tlueno[2,3 c]pyndln- -yl)-(2-diethylamino-5-
di hydro-1 H-benzo[ 4, 5] t hi eno[ 2, 3-c] pyri

dﬂﬂg0§HE ﬁdﬁ?*ﬁ“qu i sopropoxy-benzonitrile
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The title compound was prepared in analogy to Example 1 using 6-chloro-1,2,3,4-
tetrahydro-[1]benzothieno[2,3-c]pyridine [29078-50-0] and 2-(diethylamino)-5-nitro-
benzoic acid [727718-14-1]. MS (m/e): 444.1 (M+HM.

Example 22
(6—Chloro-3,4-dihydro-1H-benzo[4,5]thieno[2,3-c]pyridin-2-yl)- [5-methanesulfonyl-2-
((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone

The title compound was prepared in analogy to Example 1 using 6-chloro-1,2,3,4-
tetrahydro- [1]benzoth1eno[2 3-c]pyridine [29078-50-0] and 5- methylsulfonyl-2-[((S)-
2,2,2-trifluoro-1-methylethyl)oxy]benzoic acid [845616-82-2]. MS (m/e): 518.1 (M*'m'



The title conpound was prepared in anal ogy to Exanpl e
1 using 6-chloro- 1,2, 3,4-

woOetrsaayp o- [ | ] benzot hi eno[ 2, 3-c] pyri di ne [ 290P8TA025/012994

3 .
ni £r o= hehy

10

15

and 5-cyano- 2- (| net hyl et hoxy) -benzoic

aci d[ 845616-14-0]. M5 (me): 41Ble (M+H+) . Exanple
20 .
(6- Chl or 0-'3, 4--di hydr o- | H bedzafpled% hi eno[ 2, 3- c]pyridi

IR sy R g gamety - phep o dibydro-
Th@Lﬂnhhﬂoanﬂpwﬁdmmm$ﬂpnehamgw in analogy to Exanpl e
1 using 6-chloro-I, 2,3,4-
tetrahydro-[|] benzot hi eno[ 2, 3-c] pyri di ne [ 29078-50- 0]
and 2-cycl opropyl net hoxy-5- net hyl sul f onyl benzoi c

aci d[ 845616-03-7]] Ms (me): 476.0 (M+rH*). Exanple 21
(6 Chloro 3, 4-jdifhydr o- | H- benzo[ 4 5]t hi enof[ 2 :

(2-di et hyl am no- 5-

hanone The titl.e compound was
prepared in anérﬁﬁ}'- to Exanple 1 using 6-chloro-|
2,3,4- tetrahydro-[I|]benzot hieno[ 2, 3-c] pyridi ne

[ 29078- 50 O] and 2-(di et hyl am no)-5-ni trobenzoic acid

18- 444, 22 ,
[ G’ﬁ'ﬁﬂ J&‘“leﬁﬁgﬂ@a "14-IB§H%18F}£1M5]£]_|’?H?P&%F§H§E&]2Wr| di
n (gr;ﬂ'lﬁamh‘ﬁtﬁ’@tp?léﬁﬁ]sm 5|f6oﬁydtraﬁydrot[1h?> m;ZOth[S J4- cl]]pyndltn; [733757-96-5]
trifluaro-] - et hox en met hanon
égﬂiﬁW¥Mﬂ% dM§ﬂHﬁWd5%%g?%$¥££red |% aﬁaloéy to
Exanple 1 using 6-chloro-1, 2,3, 4-

t et rahydr o- [I]benzothleno[z 3 c]qyrldlne [ 29078-50- 0]
and 5-net hyl sul fonyl - 2- [ (( S)Examplé

'(3,4—Dihydi‘o§1H-'b“e~nzo[4,5]1m1dazo[1,2 a]pyrazm—g—yl)-(2-1sopropoxy—5— -
methanesulfonyl-phenyl)-methanone

The title compound was prepared in analogy to Example 1 using 1,2,3,4-
tetrahydropyrazino[1,2-a]benzimidazole [4744-53-0] and Example B. MS (m/e): 414.3

.aw+EF)



2 2,2-trifluoro-I-nethyl ethyl)oxy] benzoic acid
[ 845616-82-2]. M5 (nfe): 518.1 (MHH+) . Exanple 23

WO 26degebob oxy- 5- me PCT/EP2005/012994
anesul fonyl - phenyl )-[2-(4-trifluoronethyl -phenyl)-6, 7-
di hydro- 4H-thiazol o[ 5, 4-¢] ryridi-n-5-yl]-net hanone
The title conpound was prepared in anal ogy to Exanpl e
1 using 2- [4- (trifluoroneth§l¥§§enyl]
-4,5,6,7-tetrahydro[ 1,3] triazolo[5,4-c] pyridine
[ 733757-96-5] and Exanple C. M5 (nfe): 539.3 (MH+)
Exanplie Z8mpounds of general formula
(3, 4-Di hydro | H benzol 4, 5]|n1dazo[l 2-a] pyrazin-2-yl)-
(2-isopropoxy-5- - nethanesul fonyl - phenyl)-nethanone
The title conpound was prepareg i nganal ogy to Exanple
1 using 1,2, 3, 4-
t et rahydropyrazino[ |, 2-a] bgnzNm e [4744-53-0] and
Exanple B. M5 (nfe): 414.3 Tt ainms 1.
Compounds of general formula mhereln is RLis a non
aromatic heterocycle, or is OR or N(R ) 2; R is
| oner al kyl, l.ower al kyl substituted by hal ogen or is

-(C n-cy }Kyl; R is lower alkyl; R2is NO2 CN or
SO2R"; gts hydrogen, hal ogen, |ower alkyl, |ower

al k¢ ¥in ower glkyl substituted by
5
N
s N -
T
or N B
RS
N
N
6

or or (R D

or
10

R! is a non aromatic heterocycle, or is OR’ or N(R”);

R’ is lower alkyl, lower alkyl substituted by halogen or is -(CHj)n-cycloalkyl;

R” is lower alkyl;
15 R is NO,, CN or SO:R”;

R’ is hydrogen, halogen, lower alkyl, lower alkoxy, or lower alkyl substituted by

halogen;
R* is hydrogen, lower alkyl, phenyl substituted by halogen or CFs, or is a five or
six membered aromatic heterocycle;

20 RYR are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower

“alkoxy, substituted by halogen;
R’ is hydrogen or lower alkyl;

n 1s0,1or 2;



hal ogen; R4 is hydrogen, |ower alkyl, phenyl
substituted by hal ogen or CF3, or is a five or six

worods@cE®o ar omat i ¢ het erocycl e; R5/ Rd are hydr egEmP2005/012994
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20
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hal ogen, |ower al kyl, |ower al koxy, or are |ower alkyl
or | ower al koxy, substituted by3hal ogen; R is hydrogen
or lower alkyl; nis O, 1 or 2;and to pharmaceutically
aeni vephoiceutwally antive agid gddisionsdifpounds of fornula 1A
i.n accor.dance with claiml1l wherein RL is a non
aromati c heterocycle, or is OR or N(IV) ; R is |ower
al kyl , | ower al kyl substituted by hal ogen or is

- ( CH2 RnCopppuadsafifornmela 14 in #rgerdagrsyith crimils Nop, ON
or SO2R"; R3 is hydrogen, hal ogen, |ower.alkyl, |ower
al koxy, or |ower alkyl substitut eg byt hal ogen; n is O,
1 or 2; and: pharmaceutically actiye gcid addition

salts. 3. Conpounds of fornmu NB cordance with
claim1l wherein
X
2
. S R

IA
wherein
R! is a non aromatic heterocycle, or is OR” or N(R”)2
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CHy)a-cycloalkyl;
R” is lower alkyl;
R? is NO2, CN or SO,R”
R? s hydrogen, halogen, lower alkyl, lower alkoxy, or lower alkyl substituted by
halogen;
n 10,1 0r2;

and pharmaceutically active acid addition salts.

3. Compounds of formula IB in accordance with claim 1

o R
S
N
1
N
2
R™ 1B

wherein

R! is a non aromatic heterocycle, or is OR’ or N(R”)z;

R’ is lower alkyl, lower alkyl substituted by halogen or is -(CHy),-cycloalkyl;

R” is lower alkyl;

R? is NO;, CN or SO.R™;

R* is hydrogen, lowér alkyl, phenyl substituted by halogen or CFs, or is a five or
six membered aromatic heterocycle;

n .. 180, 1 or 2;

and pharmaceutically active acid addition salts.



Rl is a non aromatic heterocycle, or is OR or NR")

2; R is lower alkyl, |ower alkyl substituted by
woabmgesroor i s -(CH 2)n-cycl oal kyl; R' is | owePCaiEryi05/012994

R2 is NO2, CN or SO2R'; R4 is hydrogen, |ower alkyl,
phenyl substituted by hal ogen or34F3, or is a five or

si x nmenbered aromatic heterocycle; nis 0, 1 or 2; and

pharmaceutically active acid addition salts. 4.

Conpoutdsompovrsls mfi farmuty Ihinsesewrdaasecaitinileim &1 ai m 1
wherein RL is a non aromati c heterocycle, or is OR or

N(R'):; R is lower alkyl, gomer al kyl substituted by
hal ogen or is -(d HLVcycl oat\kyl; R'jjis Jower alkyl; R2

is NO2, CN or SO2R'; R5/R6 ap= G hal ogen,

| ower al kyl, |ower al koxy
al koxy, substituted by ha
lower alkyl; nis O ®Rbg

are Jl o | kyl or | ower
en; "R7 - 1S hydrogen or
2, andRphar meeuid cal | y

active acid addition salts. 5. Conmpounds of formula ID
s N acgeQ dance with claim1l

10

R! is a non aromatic heterocycle, or is OR’ or N(R”);
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CH;),-cycloalkyl;
R” is lower alkyl;
R’ is NO,, CN or SO;R”;
R*/RS are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower
alkoxy, substituted by halogen;
.R” ... ishydrogen or lower alkyl;
n is0, 1 or 2;

and pharmaceutically active acid addition salts.

5. Compounds of formula ID in accordance with claim 1

RS Q
N
N
(R6)1 2 R D
wherein
R' is a non aromatic heterocycle, or is OR” or N(R”)2
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CHa)n-cycloalkyl;
R” is lower alkyl;
R’ is NO,, CN or SO2R;
R°/R° are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower

alkoxy, substituted by halogen;
n 10,1 or 2;

and pharmaceutically active acid addition salts.



wherein RL is a non aromati c heterocycle, or is OR or
N(R')2? R is lower alkyl, |ower alkyl substituted by

woabwgesroor is -(CH n-cycloal kyl; R' is | ower atkgP200R812994

5

10

15

20

25

is NO2, CN or SO2R ; R5/R are hydrogen, hal ogen, | ower
al kyl, I ower al koxy, or are | owed5al kyl or | ower

al koxy, substituted by halogen; nis 0, 1 or 2; and
pharmaceutically active acid addition salts.6.

Conpou I claim1
wher eﬁ%mjﬂ% ﬁyﬁ?réqlru gargg%? n%&%??aql%@% %atl%rl is OR or
N(R') 2; R is |lower alkyl, |ower al kyI substituted by
hal ogen or is ~(CH2)n-cycl oal kyl ; R'o i R'l ower al kyl ;
R2 is NO2, CN or SO2R'; R6 afe e hal ogen,

| ower al kyl, | ower alkoxy | kyl or | ower
al koxy, substituted by hN\u)l S or 2; and

pharmaceutically acti ﬁ addi tion jﬁal ts. 7.

Conpounds of fornula ‘?n accor dance Wt HEclaim 1
wherein
R! is a non aromatic heterocycle, or is OR’ or N(R?)z
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CH;),-cycloalkyl;
R” is lower alkyl;
R’ is NO,, CN or SO,R”;
R are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower
alkoxy, substituted by halogen;
n is0, 1 or 2;

and pharmaceutically active acid addition salts.

7. Compounds of formula IF in accordance with claim 1

N
S
6 N\
(R )1,2 Rs 1F

wherein
R! is a non aromatic heterocycle, or is OR’ or N(R”)3;
R’ is lower alkyl, lower alkyl substituted by halogen or is -(CHz)n-cycloalkyl;
R” is lower alkyl;
R is NO,, CN or SO,R”;

R°/R® are hydrogen, halogen, lower alkyl, lower alkoxy, or are lower alkyl or lower
' alkoxy, substituted by halogen;
n 150, 1 or 2;

and pharmaceutically active acid addition salts.



wherein RL is a non aromatic heterocycle, or is OR or

N(R') 2; R is lower alkyl, lower alkyl substituted by
woabmgesroor i s -(CH 2)n~cycl oal kyl ; R' is | owePCaiEryi05/012994

R2 is NO2, CN or SO2R'; R5/Rd are hydrogen, hal ogen,

| ower al kyl, lower al koxy, or aré&dtower alkyl or |ower

al koxy, substituted by halogen; nis 0, 1 or 2; and

phar maceut $-Cimpotdsiof formuilall Apergprdingtosddims?, grhich compounds are

| Co(ﬁ)@%i*é 3. dfh?[lm'”lﬁ 1A BRI Rg2 5 ﬁ}tr?dﬁn?%*'l) \(mlls%Eropow-S-

oun
(6Hn.%thaéiﬁ%ﬂf9nmnlhdwﬁrmeﬂhﬁpmzo[ 4, 5] t hi eno[ 2, 3-c] pyri di

n_ * * 1 .
netg%ghjeosfé %féioc;l&eﬂgﬁ engﬁ»s%z%[él SAglrlleonﬁ) ?,3-(%1,_\)6}141%}26}51?3-(S-methanesulfonyl-z-
54- mdﬂy]d?lm*‘ll-l’;‘ll bhenwd]-methanone,

5] R SHRNEL S5 27 e S B 0By

nDrp In-4y none
d- Bomphybﬁlmomﬂnlﬁenzo[ 4, 5] t hi eno[ 2, 3-c] pyri di ne- 2-car

?gp%ﬁl%l8¥oo3 S@R%ﬁﬁogh?ﬁ%ﬁg@hh{%ﬁzﬁ FARL non['%—yg-gzz]'pyri di

n- chjdp)rop}ﬂmethovy 5-methanesulfonyl-phenyl)-methanone or
108?’%-% ORY L RA ARSI LIRS 128 RRRWD Y TR RANY b 1 "B BRAGAS ulfonyl-2-

( 64(EM2@ D4 ubrdi Ingethyl-ktHokeplondl | Shtthaeoed. 2, 3- c] pyri di
n-2-yl)-[5-net hanesul fonyl -2- ((S)-2
2,2-trifluoro-I-nethyl-ethoxy) -phenyl] -nethanone.

9. Compounds of formula IB according to claim 3, which compounds are

(2-isobutoxy-5-methanesulfonyl-phenyl)-(2-thiophen-2-yl-6,7-dihydro-4H- thiazolo|5,4-
15 c]pyridin-5-yl)-methanone,

(2-isopropoxy-5- methanesulfonyl phenyl)- (7 thlophen 2-yl-6,7-dihydro-4H!-

thiazolo[5,4-c]pyridin-5-yl)-methanone or

(2-isobutoxy-5-methanesulfonyl-phenyl)-[2-(4-trifluoromethyl-phenyl)-6,7-dihydro-

4H-thiazolo[5,4-c]pyridin-5-yl]-methanone.

10. Compounds of formula IC according to claim 4, which compounds are
(7-chloro-3,4-dihydro-1H-pyrazino[1,2-a]indol-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone or
(2-isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluoromethoxy-3,4-dihydro-1H-

25 pyrazino[1,2-a]indol-2-yl)-methanone.

11. A compounds of formula ID according to claim 5, which compound is
Rac~(2-isopr6poxy—5-methanesulfonyl-phenyl)r(8—triﬂu0romethoxy—3,4,lO,IOa-
tetrahydro-1H-pyrazino(1,2-a]indol-2-yl)-methanone.

30
12, A compounds of formula IE according to claim 6, which compound is
‘ (2-cyclopéntyloxy-5—methanesulfonyl-phenyl)-(3,4-dihydro-1H-benzo[4,5]imidazo[1,2-
a]pyrazin-2-yl)-methanone.
35 | 13. A process for preparing a compound of formula I as defined in claim 1,

which process comprises



9. Compounds of formula IB according to claim3, which
conpounds are

wWO026006965100 0XYy- 5- met hanesul f onyl - phenyl ) - ( 2- t hi ephER2D5/912994
| -6, 7-di hydro-4Ht hi azol o[ 5, 4-
c] pyri di n-5-yl) - met hanone, -37 -
(2-1 sopropoxy- 5-net hanesul f onyl - phenyl ) - (2-t hi ophen- 2-
yl - 6, 72)dedryidg acdidpound of formula
t hi azol o[ 5, 4-c] pyri di n-5-yl ) - met hanone or
(2-1 sobut oxy- 5- met hanesul f on henyl )-[2-(4-trifluoro
met hyl - phenyl ) -6, 7-di hydro- (pet 'y
4H t hi azol o[ 5, 4-c] pyri di n-5-yI ] /- met hanone. 10.
Conpounds of formula I C according to claim4, which
compounds are
( Tsebdatifg Gom the didupdioRsibichgwtr azi no[ 1 , 2-a] i ndol - 2-y1 ) - (2
-i sopropoxy-5- met hanesul f onyl - phenyl ) - met hanone or
(2-isopropox )
- 5- met hanesul f on
ydr o- | Hpyr azi no|
compounds of
conpound i s,
Rac- (2-i sopr
romet hoxy- 3, 4, 10zs10at et r ahydr o- R
| H pyrazi no[ |, 2-aNi_ndal -2-yl) -nethanone. 12. A

~Rhenyl ) - (8-trifluoronmethoxy-3,4-dih

-a]indol -2-yl)-nmet hanone. 11. A

a I D according to claim,5, ¥ ChNH
) RG]

xy-5-nethane5ulfonyh-phenyl)-(éitrlfIuoHB

5

conmpounds of for IENﬁccording to claim®6, NH
conpound i s N | N\/)
(2-cycl ope 6yl 5- thanesulfonyl-phenyl&éxo, i hyd
5roetkbbenzg?455]inida o[ I ,12C or .
a] pyrazi n-2-yl)-net hanone. 13. A process for prepa@ ng
a conpound of formula | as defined in claiml,
S
O
(<] [¢] \
or Rk IIE or RRE R"

with a compound of formula

HO

2

R 1
10 in the presence of an activating agent, such as TBTU,

to a compound of formula



whi ch process conprisesa) reacting a conpound of

formula selecting fromthe group consisting of with a
woaopmdsmo of formula in the presence of an act PCREPDES/012994

agent, such as TBTU, to a conpound of fornula

| ,wherein in dependency of the {8} ow ng structures

are enconpassed by fornula I wherein the substituents

are as defined in claim1,yor b) reacting a conmpound

of formula with a co “of formula R1 Vin the

presence of a base, sb&h as triethylanmine, or a

C atvﬁler)éﬁi inl deb@nc@ﬂﬁ'}' »BN—t 0 a et afucdtwenudeanbanpissed by

thF %tltuents : R2 and - are as defined in claim

ARG s hal ogen, or c) reacting a conpound of

forrrula wi th a conpound of formula RX VIl to a

conpound of fgrmygra wherein the substituents R R and

are as define |n claim1 and Xi s hal ogen,

oo

or IB or
RS 0o R
N
W) N
6 2
IC or (RO:z R" IDor
R1
Op\Rz
o R N
N
= N
D/N\)
6 6 \
Rz RUIE or Rz R IF

wherein the substituents are as defined in claim 1, or

b) reacting a compound of formula

0 X
N
het
RO v
with a compound of formula
10 | R'H V

in the presence of a base, such as triethylamine, or a catalyst like Cu(I)Br,

to a compound of formula



or d) reacting a conmpound of fornmula ViIwith a conpound

of formula ROH VIIl under Mtsunobu conditions to a
woaopmdsmo of fornmul a wherein the substituents RCT/ER2@8012994

are as defined above, and if desired, converting the

conpounds obtai ned i nto pharnaced®ical ly acceptable

acid addition salts. 14. A conpound according to any

on of clainms 1 - 12, whenever ppepa'ed by a process as

claimed in claim13 or by a qii val ent nmethod. 15. A

medi canment cont ai ni ng one @ pounds as cl ai ned

i'n any one of clains 1- 12 A

accept abl e excipients. 16. A nedi capent according to

claim15 for the treatnent of Alzhélndr's di sease. 17.

The use of a conpound in anyone of clains 1- 12 for

t he manuf acture of nedicanments for the treatnent of

Al zhei mer' s di sease. 18. TET:ijENtion as hereinbefore

het

f
e

descri bed.

wherein the substituents R}, R* and are as defined in claim 1, and X is halogen,

or

¢) reacting a compound of formula
O OH
N
cae
2

RX VI

0O OR
N
@0
R' 11

P

N
het
10 wherein the substituents R?, R and are as defined in claim 1 and X is halogen,

with a compound of formula

to a compound of formula

or

d) reacting a compound of formula

O OH
N
het
2
R w1
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wn
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- 40 -

with a compound of formula
R'OH VIII
under Mitsunobu conditions

to a compound of formula

0O OR
N
Cae
R* 11

s

N
het
wherein the substituents R*, R and are as defined above,

and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

14. A compound according to any on of claims 1 — 12, whenever prepared by a

process as claimed in claim 13 or by an equivalent method.

15. A medicament containing one or more compounds as claimed in any one of

claims 1 - 12 and pharmaceutically acceptable excipients.
16. A medicament according to claim 15 for the treatment of Alzheimer’s disease.

17. The use of a compound in any one of claims 1 — 12 for the manufacture of

medicaments for the treatment of Alzheimer’s disease.

18. The invention as hereinbefore described.

X% %%



