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TETRACYCLI C | M DAZO- BEWZODI AZEPI NES AS GABA RECEPTORS

MODULATORS The present invention is concerned with
weubsitocswd ed i m dazo[l,5-a] [I,2,4]triazol o] |, BETAP2005/012994

[ 1, 4] benzodi azepi ne derivatives of the follow ng

formula wherein 5 Rl is hydrogen, hal ogen, |ower

al kyl ,
al koxy,
cycl oal

| oner al kyl substituted by hal ogen, | ower
| ower al koxy substituted by hal ogen, nitro,
kyl, -Q(CH 2)nO(CH 2)mOH or -CsC-R; R2 is

hydrogen or nethyl; R3 is |ower alkyl, |ower alkyl

substlt

Sugst ¥

uted by halo en Iomer al kenyl , |l ower_ al ken 0
g %?EF SCELYCINE TRANSPORTER I

(EifﬁT él.ycFIg-(gEl[(g&;lj‘ RS F(e %—Ijg ?R%T%F OgrAIrZEEHF%ﬂS DISEASE.

unsubst

ituted or substituted by hal ogen, or is

pyridinyl or thienyl, unsubstituted or substituted by

| ower al kyl, or is -(CH 2)n-NH cloaléx l.0
Hhaceniesant Eiyentien refates tPG\%}POHPQ%/‘PffFK 9r or is

| ower al kynyl - phenyl, whereingyth 1pheny| rlng

i sunsubstituited or substitut d gy hal ogen, CF , | ower

al kyl
1 or 2

al kyl or 5 | ower al koxy; N
; R' is hydrogen, hy#¢tgxy
; mis 1, 2o0r 3; OU0is 1

ogen or | ower
ower alkyl; nis O,
r 2;and with their

phar maceutical ly acceptabl e aci dRadgition salts. It
has been fo nd that this class of conpounds show hi gh

affinit

sel ectivity for GABA A a5 receptor

bi ndi n h&ﬁtes and m ght be useful as cognitive
Fhanc r or for 1he treatnment of cognitive disorders

VPRE™AI Zhei mer' s di sease. Receptors for the major

i nhibitory neurotransmtter, ganma-am nobutyric acid

(GABA) ,

receptors, whi

channel

are nenber
The GABAA®

are divj into two main classes: (1) GABAA
e menbers of the |igand-gated |on
y and (2) GABA B receptorsg

ghe G protein |inked recagte( ﬂ m

ptor conplgx which_is a nenbr nd B

super

het eropentaneri ¢ protein polynerols conposed RS

principally ofR

or

or

R
R”
R2

b angap subuni ts. )Z

N\) N\)
(R6)1 2 R7 C or (R6)1,2 D
~‘]N\
N
NN 3 Q
5 e
GO B or (R), 5 R i

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

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

is lower alkyl;

is NO,, CN or SO,R”;

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

halogen;



Presently a total nunber of 21 subunits of the GABAA
receptor have been cloned and sequenced. Three types

wohomwesmdts (a, b and g) are required for thePCT/EP2005/012994
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construction of reconbi nant GABAA receptors whi ch nost
closely mmc the bi ochem cal, électrophy3|olog|ca
angd pharmacol ogi cal functions of native

rBcept or sisdiydeigaadoweradtyiapsartisubstisutg ﬂ?Yé’é\OB‘én ore gr is a five or
'S StrongmgﬁkQﬂQﬁﬁhﬁBﬁkuéH&e&ﬁﬁé@d'azep'ne bi ndi ng

site lies between the a and subunits. Among the
r BUBfrbi nasre heAmgen hablgélﬁ)tl@f@' allgil, Igwepralkessn ‘é"sarﬁ'ifﬁ‘iﬁr alkyl or lower
ef fects o | BzR subtypes, whereas
a2b292 ;ggmgﬁgaﬁ%ﬁ g%ﬂ%gﬁ channel s are terned
the I BERW tagemaslawseakehown by McNamara and Skel t on
'H Psychogkph% ¥s 21:101-108 that the benzodi azepi ne
receptor I nverse agoni st b-CCM enhance spatia
| emd wi plprimacedtieallyrctivesacideddifien ealtsHowever , b- COM and
ot her conventi onal benzodi azepi ne receptor I nverse
agoni sts are proconvul sant or convul sant whi ch
pr everfite prmmr inuegicaseloteg o taropowntsah epnrgal dejanila Litp processes for
e
WP o A AR L AERRANER Bh o0 SRR fem and to
r de@pisein ﬂsertreaahemxrofmanhﬂolqgmbmbnagopﬁyshlam digprileys.
relatlvely free of activity at GABAA al and/or a2 and/
0 [
RS SERERIR b PR e Porb fEZORE TR f20d
wirtHibited ms do gb)rcmm ttdmpmrtqyrld&b‘fiffdD@adtthddhﬁ?}ﬂhat\’? a gped pedectivity to
0SS i bl i nver se agoni sts which
algg’CWS raf‘?%oer?% q[ﬁﬁﬁﬁ ?sseABAA al and/or a2 and/ or
a3 receptor blndlng sites but which are functionally
sel ectrihe €oliwingEorapnirais of frgmsilds]A; 1B ICHEnEG end [F mpeneempassed by
ni sts which are selective for GABAAcc5 subunits and
?lée RSP IEPYOTr ee of activity at GABA A al , a2 and
a3 receptor binding sites are preferred. Objects of the
pr eseompoiaids bbforauk Idonmpounds of formula | and
pharmaceutically acceptable salts, the preparation of
t he above nenti oned conpounds, nedi cagents contai ni ng
them and their manufacture as wel} as the use of the
above nentioned conpounds in ki | or prevention
of illnesses, especially of ess nd di sorders of
the kind referred to earljer int manuf act ure of
correspondi ng nedi carrent hg nost wPeferred
i ndi cation in accordanB&wifh the presenp invention is
Al Qq&ner s disease. The follow ng definitions of the
f4l' terns used in the present description apply

ﬁ: pgft |1%§ gﬁcﬁ%ron?aitﬁ%rete%q&clte 5/ T8 ORP ofItgRYY, 0N appear
is lower alkyl, lower alkyl substituted by halogen or is -(CHz)a-cycloalkyl;

R” is lower alkyl;

R is NO2, 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



As used herein, the term"lower alkyl" denotes a
strai ght- or branched-chain al kyl group containing

wonaw k3709 preferably from1l - 4 carbon atons, PEDEP2005/012994
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exanpl e, methyl, ethyl, propyl, isopropyl, n-butyl,
i-butyl t-butyl and the |ike. -As used herein, the
term' Iomer al kyl substituted by hal ogen" denotes a
straight- or branched-chain al kyl groyp cont ai ni ng
from1-7, preferably from1l - 4 ¢arbBn atoms, for
exanpl e, nethyl, ethyl, pr soprQpyl, n-butyl,
i -butyl, t- butyl and tm%~@| e, at | east one
hydrogen atomis repl aced A atom As used
herein, the term "l ower al koxy" denoges_a straight- or
br anched- chai n al kyl group containing fHm 1-7,
pwbkwirably from1 - 4 carbon atons, for exanple
met hyl, ethyl, propyl, isopropyl, n-butyl i-butyl,

t Rbut'yl aisa omearpinéic hetsrogyce oF ksedR awré’aﬁd which is

att ached vr L8)cBalkyl;

ower alkoxy H%étrtufmgwgﬂmﬁﬁﬁgygﬁgde ﬁ%?gg(gmﬁ) §elBalky
sRParghtoml@wan&néd chain- aIkyI group containing from

7, prefer |3CI\f159§f})]R”' 4 carbon atons, for exanple
n@&hyl et h propyl; i’'soprop n butyl i -buty
t Rbut v an;dmydmgehr lewer akylctémyllyﬂub@tltatﬁd\l‘é’ hedagenior é:ﬁ3’lo§ is a five or
attached via a I wherein at | east one
hydr ogen 5’?‘%“%“?%9@2%%13%%&&9%& ogen atom The term
" nower alkﬁnybdeenotes a stralght- or branched-chain

f bly f 2 -
s 3nd BB Bise? sl ap Bl o8 “one bond 1o

doubl e bond. The term "l ower al kenyl substituted by
hal ogen" denotes a straight- or branchedchai n carbon
gr oup Guarpdainds bffokmamIZ- 7, preferably from2 - 4
carbon atons, and wherein at |east one bond is a
doubl e bond and wherein at | east one hydrogen atomis
repl aced by a hal ogen atom The term "l ower al kynyl "
denotes a straight- or branched- chaln carbon group
containing from2-7, preferably frdf 2R 4 carbon
atons, and wherein at | east AON triple bond.
The ternr"halogen" denot e h”ﬁrr ne, fluorine
and brom ne. The term"c " dengfes a cyclic

al kyl ring, having fﬂaﬁr 7 @arbon RFn atons, for
exanpl e, cycl opropyl, cyclopentyl or cycloﬁexyl. The
term "pharmaceutically acceptable acid addition salts”
enes8iBs salts with

C

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



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

woibosios3mei d, formc acid, funmaric acid, mal ei eCaEP05/012994
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acetic acid, succinic acrd tartaric acrd
nmet hane- sulfonlc acid, p- toluenésulfonlc acrd and the
i ke. Exenplary preferred are conpounds, which have a
bi nding activity (Ki) of lower than 5 nMand are
sel ective for GABAA a5 subgnlts ang arg relatively
free of activity at GABAAMR , a2 @§nd |a3 receptor
bi nding sites. Preferred conpeung Rgrmula | are
those, in which R3 is Io/ Qr _gxanpl e the
fol |l owi ng conpounds: 10-% dazo [1, 5-a]
[1,2,4] triazolo [1, ®HF 1, 4] benzodi &epipe,
3- quoro 10- met hyl - 9H i m dazo[ |, 5-a][l, 2,4]triazolo[ I,
5-d] [ é% enzodi azepi ne, 3-chl oro-
0- met hy Himdazo [1,5-a] [1,2,4] triazolo [1, 5-d]
1 4]benzod|azep|ne
B! et hyl - Bafrioncarometic heterogydpor QR R 43 triazol o
»9-d] [ is -(CHjy)n-cycloalkyl;
izchl oo kd%%}eil'lﬁﬂ’gh@ ag% stltuted l])y halogen or is -(CHy)p-cy y.
[R’2, 4]trrsdm¢m{lkyl,5 d] [I 4] benzodr azepi ne,
1 2et hyl - 3ﬁ¥ ,nrdazo[l 5-a][l,2,4]triazol of
101, 4]ben28 azepi he, 3-chl oro-
1@15mﬁo pyl aﬂ:HkyrdmgdazlmkﬁgBPﬂOal]ﬁr alkylplowjer alkpsz 6F ereflavg- fdrl}rl or Jower
[1, 4] benzogdi az 10- propyl - 9H i m dazo|
1,5-a] [1, @:ﬁﬁ%ﬁbﬁgggipr%; eEI1d] [1, 4] benzodi azepi ne,
3qi odo- 10nﬂBﬂhyQ 9H i mi dazo[l,5-a] [1,2,4] triazolo

di az | oro-3 -fluoro-
1@“3@&%?%“@ ?’ acﬁ?&“? dgﬁKTﬁfgbZ 4] triazolo [1, 5-
d] [I, 4] benzodi azepi ne,
4-f|uoro 10- et hyl - 9H i mi dazo[ |, 5-a]
[, triazol g [1 4]benzod|azep|ne or
4ch| oSS H?T‘i““ E midazo [1,5-a] [1,2 4]
triazolo [1,5-d] [I 4] benzodi azepi ne. Furt her
preferred are conpounds wherein R3 is -(CHz n-cgcl oa
kyl, a n exanple is the conpound- ch or: | O cyd
opropyl methyl - -imdazo | -a | trraiolc | Sd] [1, 4]
benzodi azepi ne. Preferred co S ormula | are
further those, in which '4’ ;II\P yI, for
exanpl e the follow ng co c 0-vi nyT - 9H-i m dazo
[1,5-a] [1,2, 4] triaz8hes[F/5-d] [1,4] Béng gdrazepine,
3-fl uoro-10- V|nyI 9H—|n1dazo[ 1,5-a] [1,2,4] triazol o

1
[
1
[

1, 5-d] ﬁ; ,.4] benzodi azepi ne,
3- chl o¥'&*9B- vi nyl - 9Hi mi dazo[ |, 5-a][I|,2,4]triazolo[l,5
-d] [ 1, 4]benzod|azep|ne
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 NO2, 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



3-chl oro-10-()-propenyl -9Hi m dazo[ |, 5- a]
[l1,2,4]triazolo[ 1,5-d] [I, 4] benzodi azepi ne or
WG-20is/06379 10- ( Z) - propenyl - 9Hi m dazo[ |, 5-a] [ 1p@TAP2005/012994
triazolo [1,5-d] [I, 4] benzodi azepi ne. Further
preferred are conpounds, wherei-®-R3 is |ower
al kenyl -cycl oal kyl, for exanple the follow ng

conmpounds 3-ch!orm‘1o (E) - 2-cydopro
ryl-vinyl ) -9k i ni @ 5-a] [I,2 4]triazolo[l,5- d]
[ 1, 4] benzodi azepPre B~ > R?

3-chl oro-10-((2)-2;cycl opropyl -vinyl)-9Himdazo[l, 5-a
1 [1,2,4]triazol
preferred are co

N5- d] [1, 4] benzodi azepi ne. Further
ounds, wherein R3 is |[ower al kynyl,
for exanple fol |l om ng conmpounds

10 ethyn&{ -9H i m dazo[ 1, 5-a]

2, 4]t haoto[ |, §-d] [1, 4] BBnzodi azepi ne,

3 chi or o- 10- ethynyl 9H—|n1dazo[l 5- a]

[ kvhésedd triazolo[|,5-d] [I, 4]benzod|azep|ne or

3-bronn-10-ethyny|-9FLin1dazo[| 5-a] [1, 2, 4] triazol o
5 [R!'5-d] [isﬂﬂorbﬁﬁﬁﬁd'taaeﬁicyde, oy OREsr WERNgr red ar e

conppounds, mher pt . b
alRkyny!l - pHQHVFra*ﬂﬂogﬁ%%£ﬁ u?¥@8F6¥V§ gt'%ﬂagg}%gmgkkmﬂwk
?E?qu0{o F%gwgnﬁnﬁiethynyl gH-|n1dazo [1,5-a] [1,2,4]

azol o nz
3Rhl or o- 190N9rzréflr¥§|0é§§ i ?ﬁeglagg[ |, 5-a
[ RA&RE4AItr 'a?ezlﬁjd%%e]a; ﬁalé%en[ lowt} Bz Weﬁi&bk)n @r are lower alkyl or lower
3-fluoro-10-('3-f] uor o- %YFQ | et hynyl )-9H i m dazo[ |, 5-4a]

10 [1,2, 4] t r icbesy-sppstiuted O4f'benzodi azepi ne,
3- quoro-}Qb(snchloro phenylethynyl) 9H i mi dazo[ |, 5-a]

[1° 4]tr|azolo[l 5- d] 4] bepzodi azepi ne,
3aﬁr1@bama1c@u‘(lgﬂlvrapﬂp\fe@6}dcﬂﬁléttrﬁﬂ SaEfwenw et hynyl ) - 9H i ni da
zo[l,5-a] [I,2,4]triazolo[l,5- d] [I, 4]benzodiazepine

3-f1 uor o- 10- (3 met hoxy- phenyl hynyl
1, 5- a]it has serprjsinglabesndpypndthagy e[cpnwpggasz eg%rglélp kxéxulal are good
15 i“gfﬂoﬂ][)f)s of ]clg é{?@ﬂ?{fﬁégof}@ﬁﬂ Yd}l?ThM né’dd) th@ttheh&l@zgood selectivity to
[ , 4] benzodi azepi ne
orglirid tyarsporter 2 (GlyT-2) 1nh1b1tors
10-(3- cﬁgefﬁr@x a 1F Q?ﬂgr& bé’ 5‘15/& élev%ﬂé'hﬁ% fazelbbical Alease characterized by
[1, 2, benzodi azepi
eplsodm positive symptoms such as elusmns, hallucmauons, r1‘1ought disorders and
psychosis and persistent negative symptoms such as flattened affect, impaired attention
20 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):
25 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
30 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



Further preferred are conpounds, wherein R3 is
optionally substituted | ower atkynyl-(CR R') nOH, for

weoexerwspee7ob he fol | owi ng conpound 3-chl oro- 10- PCT/EP2005/012994

‘conmpounds

(3-hydroxy-3-nethyl-but- 1-ynyl) -9Himdazo [1,5-a]
[1,2,4] triazolo [1,5- d] [1, 4]Benzodi azepi ne. Further

preferred are co ds of formula, l, ein, .
e oSBT ST B WD el
{4951 Bib M P& By, Nal QEE79 drdire®XiFRh R Hubefbleavdnsgenic mice
| 10- (Z,2-di fluoro-vinyl)-9Him azol| . 5-a] ..
[expresing racksecbieisly a tse SMBR R PUA bUPBID i eRG igfal S Hormalites -
lsg)mggr ']%'tﬂbsféo%?é’r?fc?ﬁlrﬁﬂa}m%ﬁéggiaﬂﬁllﬁdceérrﬁl)]dels of schizophrenia,
[1,2,4]triazolo[l,5-d] [|,4]benzodi azepi ne. T&e. . .
pupgeringeonpdd itiwhish redioed NMP Adiseeptareactivity results in schizophrenia-
f i | 157 b d by -

}“?#%5?%‘&%&%‘? %Rgﬁéﬁg’??’? o : *by b oceases

escri bed bel ow, iC ro ' [
e el M, L BT 225, COTPL | 8Pt My, iy
h&ﬁchrfggemynwﬁc' T&ggﬂgﬂ%ﬁihg HHE brlefbrf,Quéh £&afp DIVMID Afeceptors

fornu eln

. are as d
) appearsttd sy vaascogrpdeshavitsh Torgasin She Elﬁﬁ%gﬁlaﬁ:%%ﬂ%g%\ég pladficity and

0 L%%@S)u g??g%lﬁ?% ?ﬁug?éabgf ho4d, 'T(I;fz gtgflﬁlfzﬁt%ﬂg@elg/maﬂﬁﬂ%? N&; Bliss TV
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i | 1-2 wher ei
s mE e P39y Heese s AFane te
0 : f ul g . e
N R Dy e

| pasringdridinemorc (iangaP kt/al,, 1939, afaaaﬁeﬁ@in@-g?)-

hyclr oganat PR 12 SCARRLIGF gt by BRRUGREE ] BERalplpio oEr o)

Psth@ophremi crhionciog ghutanpatetrrasmission, in particular via NMDA receptor
activation, would be predicted to produce both anti-psychotic and cognitive enhancing
effects.

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

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



wherein R4 and R5 are independently hydrogen, hal ogen,
| oner al kyl or cycloalkyl and RL and R2 are as

wdeswrockhmd above, or e) reacting a conpound of PCOmRRI08/012994
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with a conmpound of forrmula to a compound of
formul awherein Rl and R2 are as’ described above, or f)
reacting a conpound of fornmula wth hydra

pot aduia e dosneEaBSPONT EE BRYFRER EBNED [Ef7°ha GIyT-2) from
‘i‘xgaﬂi?ﬁlamﬂi Baird, Vi hF@i‘x V@é’\h&rt@ Ro &ni}i@@'teﬁ&m@lﬁ e5@1%6 &iﬁ&ﬁ)r acliesdquence

ove and R I's , d
dorfadegyuGlyTs presents & dso n?Seaalglélat ro(?% AtV gﬁﬁﬁng alternative -

%?Bﬁggeg Eil's%gr 1%?3 alcca‘?llel)' r@'nlgtwf) Of dsaNb@F b RaRbeametbuid in

bove and | ower al kyl

redattibngn éGb'd"ﬁmndoGldﬁ" oor Gl 22 #ha Weéﬁnéb%?ﬁ‘b%ﬁlﬁ%f?ffo)f heterogeneity.
f-%]{rg'yer ?%sAforiig %%aeérﬂi 26) have Blefblentified Zr!ﬂﬁ!’dent Bhids. QIyT 1is known

I's unsubstituted or su bstitu
phérydcated in (3N Hrad in pespherl tisgist VhareasGIgY T la;‘fPeClﬁefﬁaébe CNS.

ﬁg}" A E%Qdo @%ﬁgﬁl Hfggﬁ)uﬁgﬂﬁﬁg ko@hd het @i‘ﬂkl & areas

ein escri bed above,  or
r@mtpmrghmg tostycunine ehsitive gitiaaracrptarsdutipho ﬁ’é}t%‘ie these areas, where

slghgs]t-teﬁi Pgséulggeél\rllw i%r L 811Vl i %ﬁidﬂﬂﬁﬁggtdf NABA x@Eeput)r famction (Lopez-

unsubstituted or substi
r@dsncd@rlaB dmakj,eZOOp,deIaMeva@)l b: 18 Aepeiriyus) onestralegyite ephgnce

f
ERTR B ab e Loy MR Pyl BHRRaR PR, local |
whek edrvirkhmehadfogeapticp¥ DY motptotsbyimhibitiantp 41K brigsanseerter
Cg]?ﬁrgereo il E\mlerl%bg e N QUBS 5@l YA 195y S0 ¥h; Hen1letal,,

2003, Neurophysiol., 89 (2): 691:703).

Glycine transporters inhibitors are suitable for the 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



under palladium(O catalysis to a conpound of fornula
wherein R2 and R3 are as descri bed above and Rl is

woawsrocadoyl , cycl oal kyl or -C G R, or k) reaeCTmg2ms/012994
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conpound of fornmul anherein X |s hal ogen, preferably
fluoro, with a conpound of formifa R - ONa wherein Rl

is | ower al kyl or - to
fthe romtaohiar sientigp ot aeSP@ SHFR2 %&Smg% 8B§H1ngggggm§{%’d’w and
Fﬂ:aﬂn%nén 9&1‘@{0 ﬂl’éﬁ%}ielﬁﬁnﬂa S AGRIN AN SR il Breodnitive processes are.

reactl mpound rmula with a c ound of
fmmneé, qughas @mmp@aﬁs @?glﬁ@rdﬁﬁ|0avé|%@}e§nﬁps Seatfd R2 are
as descri bed above and R3 is | ower al kyl, and, if

desi r edp GOMURE inltaflo RE cOhpb @V ahd preftin®irdrents '
phar mace&?l cal nacgepﬁgﬁg*salct The fol l OI\DMeng invention are

sthiznphrepie WSVGIHIPMITFHHM]@E’WH & ‘éf”éﬁ esses for

preparati on of conmpounds of fornula | in nore detail.

The sh@nftdRRr TRt ERbaltndh8ubaolina &omp auRdsesodll thrlt deresponding
pr epar ed according to methods known in the art. Scheme

1erRagiiMmesd RWEKSE, oPiigRliHEr ei n RL and R2 are as
descri bed above. |In accordance with schene 1, a

corr eﬁ?ﬁ&ﬁ'}ﬁ&:lh rih@fe%d'ldﬁe@ alk9IMeHEs @ﬁatfll&tdﬂﬂt@lgﬂt- drsbranched-
known (EP 519 %r and maybe prepar ed 0

kel gmptqa@taarmg PBY | i apABh FRAMSHET e @t%%la?hykpmpy'l
%%E)@S%gp AR, iQ PunhtAf -b@fTaHdahWlike. Paeferred alkyl groups are groups

- tituted m nobenzoi ¢ acid derivative an
cmtbrloa‘l:@trb@ﬂ!tpmse is dissolved in dioxane and a weak
streamof dry HO is introduced at 5 0OCto 15 OC for a

peri od fdRYGAS Ethe ROHT Byl AMik@T dadestal sottir&rbd tarbbheing, containing
chl oroacetonitrile the mxturels silrred at, anbi

t Gioped i Geabew atogesv@ar grarpplgrgcloprapyl cyclopentyl or T She
As used herein the term “non aromatic heterocycle” denotes a five or six membered
heterocyclic ring, containing one or two heteroatoms, selected from the group consisting
of O, N or S. Preferred rings are 1-pyrrolidine, 1-piperidine, 1-piperazine or 1-

morpholine'.

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

the like.
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.

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:



obt ai ned conpound of forrmula VIII is purified in
conventi onal manner and dissolved in chloroformin the

wonrem®as® of N>N- di net hyl - - p-t ol ui di ne. PhosphoPou&P2005/012994

oxide chloride is added and the solution heated. The
obt ai ned conpound of fornula I X%"s purified byknown

hods and heated with ' f f Y I
oy Chlpee Aok dibydion HA1-nEa S QL e S B BPRRRGT S

10

20 f or mul

25

30

aﬁ%ﬂﬁﬁ@éﬁmnﬂtpﬁeﬂﬁrﬂ%&h%oﬁegr exanpl e the conpound 5--
C oronethy

- @ Ehloso-6-4-dinydrar Hilcbearelf B Susoddd ehpiaiding Y frethpneguifonyl-2-
IR (RN j by di | vi d of ,
e Y rmns - wi { . aqusous. sodi um
e shicde-3hdiyars-MraRo R LTS P SN BRE L EATEPAL U o
iﬁg?ﬁb@%ﬁ%e&&mﬁ'k¥° 15 C. Conventional workup and
(o

pur ation affords a correspoEFin? iq;er d&fte of
»J-C|pyridi :

f ¢-chlbeo- Xy dihpdroeldrpgnzo[4,5] thieno[2,3 n-2-yl)-
10- ) 2 - o .
gl ooy s

bave.
| t6-alelony-dandibydot H denhzate, 5ithieaotod -+ BYBGHH P TY 2[5 fefaResufonyl-2-
! \ : )
P R e P e S ng

conpound of formula XliI, a Rl-substituted
2-am pohenzoni L1 i i i£@ Meth ethyl chloroformate
to ob?g?ﬁmg?%g%%%kﬁgoggﬁgﬂéster of formula X1, which

is treated with a conmpound of formula VI, an .
a¢¥Hisopdtccr Herethanesulivaylighensl) gyrihiopherall £/ - didydeca H-thiazolo[5,4-

under. re I e anol . Conventional workup provides
i ederf e

a X'V which is heated wth aqgg& S o
{5 SERHidsproyikyeRndehanasidohylshragly da thiaphew2alip a Hrﬁbﬁﬁd

of . formuyl 1T eat e onmpound of formula XV
mf@ﬁﬂgﬁﬁ3?6§§ég§Tggﬂﬁgéq%éoﬁﬁﬁécetip aci d grovideﬁ an g
ar-desbatoxyes-metimmetlfonyhpleny] s 2t (detaiflegram ethylapfagh £/ -dihydro-
sodj um hydroxi.de .in di Q> anbi ent tenperature to
oﬁggﬁﬁaC%g%ﬁéﬁSVH%%T§§@‘%&ﬁ?%%ﬁh|a Xl .Aternatively, a
compound of formula XV can be directly transforned to
a compound of fornmula Xl b kgsol ving a conpound of
e§ﬂ$gfﬂ”@98§ ﬁg¥§ﬁﬁnﬁg??§ine and addi ng

dropwi se chl oroacetyl chloride at a tengerature
bf{UV&lﬂﬁométhl@lyfd@o-lBI-@raAﬁOBs2—shndq1+2ngl)-f( TSOPrIMY 13-

eriod of ti a ous, sodi hydr oxi de is added and
t e é%@?lfaﬁﬂ?ﬁ@?ﬂﬂ?é@i‘am%e%m !

I'rred for several hours at

anbi-apbrdpRRPSE At thagesutfonpipienyl) 18- to Buprenrethay- 3 &lifyrep-1H-
)|\<|| pyra?z(inc‘)a[qﬁ?.-g]irll\clio)ﬁfyl al Qaened) or -oP(Q(CPh)2 or - N

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.



and Rl and R2 are as descri bed above. In accordance

wWith schene 3, a conpound of fornula Xl is treated
woiods/oasroact i vati on agent in the presence of bRsEERR005/012994

el evated tenperature, for exanpl e phosphorous oxide

chloride in toluene or chlorof-d®min the presence of

N, N- di met hyl - pt ol ui di ne, to obtain a conpound of

formula XVII which is isolated i'n conventional manner

or di f}%g;‘r%%én#’goﬁ-gn%ﬁugq%? Ifdl?ﬁ'fﬁtla T RRAGHER gh%[;n%{%ﬁuﬁé'a'ﬂﬁlaédéptaale salts. -

conpoun , I'S obtaine e reactjon,
odan¥iprepairedbyamiethiods knofn in beertelr sxirpledy Rypcespasfegrgbed below,
diisepronyl am or |ithium hexamethyl disilazide in
fﬁfﬂ‘@ﬁ&@%@ﬁd’?ﬁ%ﬁ hyl ani nonet hyl enami no) -acetic acid
ethyl ester or with a mxture of ‘a cool ed sol ution of

5 et hyla)i sectingeaewpated phfomarlaand pot assi um
tert-butoxide or sodium hydride. wherein RL and R2 are
as descri bed above. Accordin schene 4, a conpound
of formula XVII11 is heated Wwdihya reduci ng agent, for
exanpl e |ithiunborohydride Q@ yhe Like, in a suitable
sol vent, for exanple tetrahydrofur or the like, to
obtain an al cohol of formula Xl X which is oxidized by
t sbatiAE RomheRromn@asieted 6f/) oxi de in di chl oronet hane
at anbrent tenperature to obtain an al dehyde of
general formula Il. Scheme 5 wherein RL and R2 are as
descri bed abovegandirR i s cycl oal kyl. According to
schenme 5, a compoupd of fornmula Il could be
transf or ned N t hysubsti tut ed conpoun%tgéé r ndHa
1-1 by W/} Ss/ mer -reducti on usi ng hydrazj d
pot assi unfhyTroxi de i n di¥Ahyl enegl ycol at el%vated,,HBA
tenperature. Reggtion of Il with a Wttig-ty e Ry
reagent, for exanpleqrepared in situ from
met hyl t ri phenyLpidospho flum br oni de and sodi um
t et rahydr of ur g ient tenperature |eads

ol efinic ggypotead of general formula 1-3 i), ul d 11D
fort her nor e 'reduced usi ngllRydr oge? and a pal o)
catal yst, for exanple palladium( O on charcoal, irja

sui tabl e solvent, for_exanple ethanol, at anbient
tenperature to Oowarﬁ\ Hconpound of genera
1-4. In additifp gact’i on of an al dehyde of
Il with dinetby | -di azo- 2- oxopropylph&§P 5 e, . and
10 Pekassi umBardhonat e as a frase in oethanol 4¢ anbi eft  IIF
tenperature provides a term nal al kyne conpound of
formula 1-5. Met hyl eneam nosubstituted conpounds of

formula 1-2 can. be abtai ned by reductive am nation of
aWGggyﬁ%anunﬂ‘gf??% fment of Il with an suitable
am ne, for exanple cycl opropylamne, in
o R
HO
2
R m

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

15 to a compound of formula



di chl oronet hane at anbi ent tenperature foll owed by an

reduci ng agent, for exanple sodi um borohydri de, at
wehewakemot enper at ure. Schene 6 wherein R i s | BGEMEP2005/012994

al kyl and Rland R2 are as described above. According

to schenme 6, an carboxylic estél "of formula XVII1 is

saponified to a correspondi ng carboxylic acid, which

can be treated with an activafi ofRreagent, for exanple

| - (3-di met hyl am nopr opyl )>3~¢: rbodi i m de
hydrochl oride, in the presgpce
N, O di net hyl hydr oxyl am ne roc ri de and a base,

for exanpl e Nmet hyl norpholine, inga solvent m xture of
di chl oronet hane and DMVF at anbi ent tbnperature to
afford a conmpound of formula XX. This am de of formula
XX can be transforned |q€g correspondi ng ket one of

general formula III;Ei ction with an appropriate

Grignard reagent f(aret gxanpl e met hyl magnesi um

C‘Eil&%fngiﬁ detcgl soli{effllowi Y stRralFR fe thor®Fassed by
ent or elevated tenperature. wherein

Rorsulaer aIkyI and Rl and R2 are as descri bed

above. According to schene 7, a conmpound of fornula 111

coul d be tragsfg1ned to an al kyl substituted conpound

of formula 156 By WoZf-i Czs/mer-reduction usigg Rg'

hydr azi
at eIeVJ

forng
ex sodi um [®3r ohydri de or the Ilke in a suitlabl e
sB , for exanpljg nethang}, at anbient tenperdt ur@ or

affords a secondary alcohol of general fornmula 1-7.
Schemne™, mherelm)Rlﬁnd R2 are as describgd above.©® R
Accordi ng_t g~sche , a conpound of fornuha ~~d i

respondi ng car boxylA fo
wi th sodi um hydro
enperature, which is dgﬁarb-

1

hano

atr 223, ¥yl ated to &R?
5 géﬁound of formul a~xXdCby $Xirring in-an approprlath ID or
sol vent, for exanple diethylene glycol dlbutyk1ether
at el evat ed tenperature, for exanple 200 OC or
like, for sone time. Finally, a, iodo-substibytes 2
conmpound of formula ]V can be obtained by reaction R
with an appropri t eRi odi nati on reagent, for |l e
N-i odosuqed Qdi ne or the like, in an
appr 03 sojve or exanple N>N-dine r mam de
or di ¢ ane the |like, at amhie nel evat ed
6 2 6 ‘5
(R )1,2 R* IE or R )1,2 R IF

wherein the substituents are as defined above, or

b) reacting a compound of formula

het

10 with a compound of formula



tenperature. wherein Rl and R2 are as descri bed above
and Ar is unsubstituted or substituted phenyl or
wanewsgiesd t ut ed or substituted pyridyl. Accor dPOW/EP2005/012994
schenme 9, a compound of fornmula IV is transforned to
an aryl -or heteroaryl -substituté# conpound of fornula
1-8 by treatnent wth an aryI/heteroarbe Cld
oin Breyirgshrtecafodayd sydhris thethJamincar 2 Fply j'fakﬁﬁ zl
6- met hyl - 2- pyri dyl zi nc brom de, or an
aryl [ F@ﬁ%byﬂorﬁ]hﬁ reagent under palladi un{O
catalysis n a suitable solvent, for exanple
N, JV-di net hyl f or mam de, at eIevateq t enper at ure.
Al ternatively, an aryI/heteroaﬁyI-iIkynyI substituted
conpound of forrmula 1-9 cap al ned by treatnent
of IV th an appropriate .n%[ he aryl -al kyne, for
di um(O and
copper (1) catalysis in a SU|tabIe 0l vent, for exanple
pi peridine, at elevated tenperature. ]Schene 10 wherein
Xis brono or fluoro, RL is lower alkyl, cycloal kyl or
-CCR, RLis |lower alkoxy or CXC}|2)anC}Q)nC}Iand
t he other substituents are d%flned above. According
to schene 10, a conpound gigiprnula I- 11 can be
Ok%\I}hae gh %';Qlttug s ROI{*EA ng brRMdsRstdbbué,add X is halogen, or
npoun a 1-10 by treatnent with an
aIkyI/cycIoaIkyI zi nc hal ogeni de, for exanple
5 cycl opn oppktingecanpamdrd fosrula di al kyl / cycl oal kyl
zinc reagent, for exanple diethylzinc, under
pal |l adium(O) catalysis in a subtabﬁe sol vent, for
exanple THF, at elevated te Jre or by treatnent
wi th an appropriate al kyn¢, ﬁbr ¢
trinmethylsilylacetyl ene, 8 palladi um( O and
copper (1) catalysis in a suitable lsolvent, for THF, at
el evated temperature. Alternativel®, @ conpound of
formula 1-12 can be obtained fromthe corresponding
fluoro- subst|% g d compound of formula 1-10 by
t reiik AsAMPAPEH OLIRTRYSr opri at e al koxy- nucl eophi
f orexanpl e sodi um net hoxi de, in a suitable solvent,
for exanple DMBO at el evatedRXenflrature. Schene 11
XXI'l'l wherein R 1, Rr>2 are as described above and R
is | ower aI%¥ In accordance with schene 11, a
ofelivioitile e o formya = al kyl) can al so be
prepared in the follomnng way :
0O OR

N
s
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



Treatment of an appropriately substituted

2-fluorobenzonitrile of fornmula XXIl wth 4-
wablboslocsriogdazol e | eads to the correspondi ng i nt eCMERR@E012994

XXI'l'l. Preferably, the reaction _is run in an inert

sol vent, such as DMSO, at anbiéﬂ?'tenperature in the

presence of a base, such as al kali carbonate. A

compound of forrmula XXII1 may §he Mhe reacted with

Eschennoser's salt in an ifeé ofent, such as DWVF,

to furnish a di nethylam n@hyl st ituted i mdazole

of formula XXIV. Reacting Sol uttyon of a conpound of

formula XXIV in an appropriate soR¥e i ke methyl ene

chloride with a nethylating agent, such as nethyl

i odide, leads to a quarternary ammoni um salt of

f O¥HLA @rwomqfﬁomﬁa preci pi.tate fromthe reaction

m xture. Finally, treating a conpound of fornula V

with an optional |y substitugesithydfipzi de of formula Vi

in an inert solvent , such as DV, at el evated

tenBerature | eads to a conpound of fornula 1-13, which

c #RdgMitsenobuegngifioas yst al | i zation from a suitable

sol vent, for exanple nethanol. As nentioned earlier,

5 t bea cOmpoulst ®tmbarmul a 1 and their pharnaceutical l'y
usabl e salts possess val uabl e pharmacol ogi ca
properties. It has been found that the conpounds of
the present invention are |igahdsORor GABAA receptors
cont ai ni ng the cc5 subunit Hara therefore useful in
the therapy where cogniti @gnh @ ent 1S required.
The conpounds were investi ed NgFaccordance with the
test given hereinafter. Menbrane pgeparati on and
bi ndi ng assay The affinity of compoubds at GABAA
receptor subtypes was neasured by conpetition for
[3H fl umazeni|l (85 G /nmol; Roche) binding to HEK293
cells expressing rat (stab 3£ sfected) or hunman
(transiently transfected)( r@ceptors of conposition a

b 38 rei PARITBst 2 aﬂg1 Sh3g2. I , wer e
sunghdgg ?%ﬂ%re gﬁfﬁis uf fer (45§a%$ﬁﬁkksb Y

2, 1.2 MM Md 2, 120 M NaCl, 15 nmMIris; pH 7.5;
bi ndi ng assay buffer), honogenized by polytron for ca.

20 seg 4R8,d4CE : ' far. . Hog .

A L e
10 pedifl edditipesdtsy esuspended in Krebs-tris buffer and

honogeni zed by polytron for ca. 15 sec on ice. Protein

e ol .
o7 TEARANEE o BEAor LBt B s Rl PO QLB .
bé)rdichgndsgthythe fallosvingschemds b 3 iand d. Adbtartengahat20dls ate either
_ . pl.at: ' . i 0 | |
(SaateLia S PRl Rl Sh it
own 1n the art.

15  The following abbreviation has been used:

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

20



for al , a2, a3 subunits and 0.5 nMfor a5 subunits
and the test conpound in the range of 10"10 - 3 x 10 6
wohkoddwaspeci fi ¢ bi nding was defined by 10 5 M 8CaEep®E012994
and typically represented |l ess than 5 % of the total
bi ndi ng. Assays were |ncubated'ﬂé‘eqU|I|br|un1for 1
hour at 4 0OC and harvested onto GF/C uni-filters
(Packard) by filtration u5|ngC%@P%kkard harvester and
washing with ice-cold wash buffer (50 MM Tris; pH
7 Ftpardidresf dinyidiaids bi fob@hk e4.3BNRY [DAgi S Vity vas
detected by liquid scintillation counting. Ki values
were cal cul ated using Excel-Fit (Mcrosoft) and are
the neans of two determ nations. The conpounds ofQth

acconpanyi ayanpl es wege glested in the above~
descri bed , and all e foud@8T¥o possess g Ki

pl acenent’©of f 1 ungazeni |
he rat GABAA epfor of 1&0
In a preferred &vbodi nent t conpounds o
invention are binding sel ective for the a5 subunlt

relative to the al , cc29an 'a3 sq&gnlt In the t aBl e R’
bel ow it si wn the R some

conpaiinds: Ii E\ TRI CYCLI STI TYIED PRENK

VETHANONE GLYElI NE TRA TER | (GLYT- I)N

n

| NHI Bl TORS FOR THE TREATMENR’ OF ALZHEI MER S DI SEASE. R’
The present invention relates to compounds of the

general forrmula | wherein IS RL is a non ar@natlc R’
heterocﬁ or is OR oo NRR') 2; R is lo

| oner alky titut IogenTgmjls -

2) n- cyfl o Pk%gpéR' ovnef al kyl ; or

is hyd@ogen hal ogén, udoWEﬁ*@lky ~ | over RY
alkoxy or Iomer al kyl substtuted by hal ogen; R4 is
hydr ogen, |ower al kyl, phenyl substituted by hal ogen )

or CF3, ot is a f|ve or &i xR'menber egrar omat i &3 o R
het er ocycl g+_R : ) hategen, |o KYKj:i]
yl 1D

or ?1 ower X

| ower al# arb
substgt E haI ogen; S hydrogen QF rark
n i $R0s or 2; WBhd to pharmﬁceuticall% dctlve acid R
addi tion salts. The present invention relates to 0o R
conpounds of general forgula:l, to processesyf
TBTY N
o R
(R),
1
. R o R
N HO BTy N
R®, - IF
%), IIF o e R

, 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).



preparati on of those conpounds, to pharmaceuti cal

conposition containing themand to their use in the
wonrewmtosed of neurol ogi cal and neuropsychi at ri 8CT/EP2005/012994

di sorders. It has surprisingly 1geen found that the

conpounds of general for rrul a | ‘are good inhibitors of

the glycine transporter S , and that they have

a good selectivity to gl yC| & ‘P%{ sporter 2 (AyT-2)

i nhibitors. The foll ow ng conmpounds of fornulae IA,

|Bepdr&ion B cdnfpaimds bffoamneladiiconpassed by the present

i nvention: Conpounds of fornmula |IA wherein RL is a non

arorratic heterocycl e, or is OR or N(R')2> R _is _Lower

al kyl , aI yl substituted by hal ogen or s R

(CH2)n cy yl; R is lower alkyl; or
S2R'; R3oi’s 'f‘e~ ogen, halpgeén, | ouer »al k))_1
al koxy, or aI k T substi tut ed by hal ogen; s 0,

1 or 2; andp maceutlcally active acid addition,
salts. Compound®€ ofXformula | Bwherein RL is a non
aromati c heterocycle, or is OR or N(R') 2; R is

| ower al kyI , .| owner ubst it haI ogen or is
\(I@qelzl) & &8 Wlemé dia O\feo'f\ieé‘Rtj ’é%@lﬂ R2 is N2, CN
or SC2R'; R4 I's hydrogen, |ower alkyl, phenyl

5 SUSRpbhsdLst om0 ens b@fpléfzﬁred I(ﬂrCOhSerﬁloﬁ’thﬁamiel slfH-R is a non
menbered aromati ¢ heterocycl,e;

pHEMREE Beter e lpyfongpmple moreholigsi t?lf fﬁ?cal%fr tsscafféf&%lg ghigom

OferfREdTHteot SooMemeluss, Rl is a non aromatic
heterocycle, or is OR or NR') 2;

IfR' is OR’ for R’ is lower alkyl lower a]kyl substituted by halogen or
(CI—Iz) cycloalkyl the reaction is carried out with the correspondmg 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.



R is lower alkyl, lower alkyl substituted by hal ogen
or is -(CH 2)n-cycloalkyl; R'" is lower alkyl; R2 is

wolkRe/06d0er SO2R'; R5/R6 are hydrogen, hal ogenpCimrenns/ 012994

10

15

20

al kyl, | ower al koxy, or are |ower alkyl or |ower

al koxy, substituted by hal ogen;1®7 is hydrogen or
lower alkyl; nis 0, 1 or 2; and pharmaceutically
active acid addition salts. Q&%‘ﬁ’b"é dnds of formula

| Dwherein RL is a non aromatic heterocycle, or is OR

Opr%ggtl)on%fcgnPbtctnc!ls%Wérnﬁm(W | ower al kyl substituted
b al ogen or n-cycl oal kyl; R' is | ower

alkyl; R2 is N2, CN or SO2R'; R5/R6 are hydrogen

hal ogen, | ower al kyl, | ower al koxy, or are I anero’ %I kyl
or | ower al koxy scztbst i tutred Wy hal ogen; [ O 1 or
2; and phar Iy actjve acid addiftde .
Corrpounds dfet or IE wherein RL 15 a Wo aro tic
het er ocycl I ST or R/ ; R is lower alfkyl, .

| ower al kyl substlﬁut ad by hal ogen or is -(CH
2)n<l:ycloalkyl R' is lower alkyl; R2 is NO2 CN or
S2R'; R6 are hydroge hal ogen, | over al kyl, | ower

al kox_y, or are |lo al'>4( or | ower al koxy,
substltuted by h@n nis 0, 1 or 2; and
CRULY ve aaifd jaddibtd Moeahlix isGarmgennds
E)erlrr’rul a Iq?:wherel n RL i'S a non argtgr}ja tic heltserlgcﬁi cl e,
or i s TORacidradhtiRh)salzs of the basic compounds of formula I may be converted to
the corresponding free bases by treatment with at least a stoechiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like. . S B

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
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0.023

11

formula IC

0.088

23

Example B

0.341

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.
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neurotransm ssion, in particular NVDA receptor
activity, plays a critical rolel®n synaptic
plasticity, |earning and nenory, such as the NVDA

r eceplbe somppeatsof fomds Leands pogssdadtspparapcayiically inert,
H . t . | 'l ! - N - - . '
ggﬁr’g%lb ﬁle(ertﬁg%lg%%%’e 1@; g?%!@rﬁfgidn%n Mf?ﬁhn?alcwm@nﬁregmaws _

LS organf zation of ,
b&hetosegrorn Wetabyor diNyatiBes derept/ telacbtagsic iidg Py idywltepnd the like can be

1%?6%’ fm&% te ;’s?sécéh ﬁi]\rlgix%)l{ﬁz%ﬁl@ﬂsaﬁ@d(%ameﬁedragées and hard gelatine

over éxpresstng ' subunit exhi bit enhanced .

s yayssptes Suptabls tcairiers/fonsuft galasieicapsuldsiard, fgr axpmplearsgeiaple oils, waxes,
and, TEPCid TRt , orftfd naf@Be 6he activ
Tﬁﬂ%,,serin fsal“%?n@tqg]rlr%{%&g%l? %%? %}ge?gkng }]ggt%eoél [ nn? he € ace
patispity sbahoiys af hewhiez opindleniquired i trecdaprpigp igaatinecapsules.

L ORI EHR ol g PRSP BE bR SRAERISIor exampl, water,
amblyops yletwt], cegantileailgmidtthy bke Shtatdt eryrierfsfeicuppositesies are, for
?%%gpgﬁf@a%%mf ?%ﬁ%ﬁeﬁi noﬂ{slﬁé‘ﬂal&&&t?,f%ﬁg@ gfdg(gshghﬁd"polyols and the like.

i nhibitory amno acid, binding to strychnine sensitive .
gl yci Mhephanpientcal aregaiations sm, Mo tayensestaixpieseiyasivgs, solubilizers,

actiwity, ting as an ent | 0- I+ St W alts f ~
ot RO OB R Rl bl s o g
f uRebirastic plaisuee, Ghfftramatskingngeets ensmibyidrnan They can also contain still
activity-dependent manner from synaptic termnals,
g%‘?fﬁégfﬁgﬂﬁk?g@'rb%%?ﬁs 5%%%%??- at a nore constant |evel

and seens to nodul ate/control the receptor for ifs

r espondeditameltsit@meinmg aQoenpefuntiod foroutla ber ephdrpaceuially

to control .synaptic, concentr ati : L@ th t
B e A L
NeHt @ttioansss b pevcetsifanthpopredstioy, weidbepmgrises bringing one or more

t L1t f t t | ul O ,
C TSR Gl PR 200 AP o B A R ap sy eh salts and if
?giaia_ls‘ir&%,?_nte e n%@ﬁdthteuflmapfégmz‘&nﬁyr sylnghﬂt :mdbsgmeﬁsintcs& gabenical
| net di nov e ren I n 14 .
2t nssefon fapn CrehotriToors anERts fsrbe bR inefE prrier

part of the sodium and chloride famly of ' .
neur ot Tl aBttpreferred Ardsqadoheinsaccpidayceanith thegresant inpgiten are those,

in the termpation of post- synapti el '
acthishindif arrranbeconte sty OBy el PPy (g rsaument or
C ORYC RAHtIoALIFQEhi BV hi sl Rb g elvOfmgHinnem ani dzhepnasydigpse ¢
nerve term nals and surrounding fine glial

DO et o TR G 05 AR RARE E0uiSE RER: (3B djusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of 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.



mammal 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

10

15

splicing and alternative pronoter usage (la, Ib, Ic
and 1d). Only two of these isofd&Pns have been found in
rodent brain (AyT-la and AyT-1b). AyT-2 also
presents sone degree ofaeitformylationt W et fuanuipyo
isofornms (2a and 2b) have been identified in rodent

bra ¥Jw! is known to bellngggmgdinCNSandin

pglf gge%r‘gl_rtéssues, whereas G@yT-2 i's specific to the

CNS. G yT-1 has a predoni nant |y™g i al 1 ®&ri b4 B anddl me
is found not only in areas corresponding to strychnine

SENSi ok ARG BFEPLOMES bus al so owt side tibgse - 500
ar eas, ere It has been postulated to be involved in

mBdul Aeétose ihydpmsREept or fUReti on (E®pez- CoPluera 190
Bat aISta,_RgQQ@O Mol Mem Biol, 8: 13-2Q9. Thus, gone 30 .
strategy to enhance NVDA receptor activity is to

AR

elevatdictdreystalrd Galubwsacent radPon in t#He 1 ocal 30 150
m.Ccro i r synaptic NVDA receptors by j 1
ir?hi b?\?%/égﬁag ai/rg{el transporter (Bergereon R_Et al

1998, Tetadc. Natl. Acad. Sd. USA 95: 16730-15784; Cherd3!
L et al., 2003, J. NeurophysiolL, 89 (2): 691-703).

(€ NYToy ~ nor s inhibitors are suitable for the

t Mdledi §%T%&§r1§i gi cal and neuropsychiatric

di sorders. The majority of diseases states inplicated

arle pWittsswsl, 25t md & pind gr.qula(emnﬁ%pulpéedaﬂ@tem |l er DJ,
2001, qhﬁéﬂbm s iRpe, Patents, 11 (4): 563-572),
psychoti’'c 6d"di Sorder s such as severe nmajor
dépr e Fsisy/the g motad dhrough o taglesoildeg uap®ert at ed with
psychot i ¢.. di ; : t ' I @s&E 0N
e i T e
associ ated with schizophrenia, (Pralong ET et al.,

2002, Prog. Nenrobi oL 67:CapydeFopmpulatighi stic di sorders
(Carlsson M., 1998, / . Neural Transm 105: 525-535),

c Ity i.sorders such as de@ llﬁﬂe i ncl udi ng age
r%éﬁ%&%ﬁt@i a and senile demsn%dl a of _the Al zhei mer
type, menory disorders in a maffaE, incéP@E ng A0 Mfmn, 200 mg
attention deficit disorders and pain (Arner RE and
M]ler ; j They . Patents, 11 (@h): 500
563- 57 %pﬁg%ﬁoﬁé?ga{ggﬁ?act i vati on of NVDA receptors
via GHiydrous hiitoset i on may | eatPt o agent?d that tfeat

20PS§’,Ch.°é.r§rSt§x%Hi ;ophr eni a, denesy i a anpl 3@t her digeases 70
i n"'whi ch cognitive processes are inpaired, such as -
at4¢.entTdn deficit disorders orlOAl zhei P’ s di sebse. o
Oo% ects, rﬁe&xﬁﬁs&ﬁﬁﬁﬁm inventign are the conpounds of 5
formula per se, the use of

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.
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of NMDA receptors via Gyt-1 inhjbition, their

manuf act ure, medi caments based dh a compound in
accordance with the invention and their production as

wel |l as the use of conpounds of formula | inthe

control or prevention of illnesses such as psychoses,

di sf ungd folBwid} dXRRBIY ilRREalcané piefgit iBehiiaophthent lmiting it. All
denentia and qgther di seases.in which cognitive
p%@é?saf%wer%ﬁidteé@?%lﬁﬁﬁ“as attention deficit

di sorders or Al zheiner's disease. The preferred

| pdiseatihOnSerals At diftRr cONPRITMIE 0iilabledprabahin the literature

i nvention are_-schizophrepia,.cognitive inpairnment and
AP 78 hegirerared g’é%éo‘ji&&*’remfﬁ?%l"g?letaﬁ% i nvention
includes all racenic mixtures, all their corresponding
enanti omers and/ or optical isoneis As used herein,
the term "l ower al kyl" denotiédmy es‘%«t urated straight-
Oy ammmb@mwyp%h@wbmﬁmm 1 to 7 carbon
ators, for exanple, nmethyl, ethyl, propyl, isopropyl,
n-butyl, i-butyl, 2-butyl, t-butyl and the I|ike.

Pref au Q6 d hs 2 dhane (50 ml) was
B e i i

saddsdanerpholin il 5 inhy, Theankctina wagstrreshataoe® tympgiafyh for 2 hours.
a%?g?]lvérﬁrwa@@meggn %X&Joppﬁé)@yihue EYChiRBREYA water and the mixture

cyc exyl . use erein the term"non aromatic . )
hetas rGifictl eithddabie<T e solid evapflteresk Washesbwish water and dried to provide

het er.ocycl | [y , phai. ni : 0K 1t et b ORIEPIIBA0 9%).
<& ee{l: < %ﬂo%nd (ﬁ.gei gég? 13 9L B8 OB F/%S (‘ggejlil gf %MI—UW{SOO o).

rom t roup consisting o ,
Preferred rings are 1-pyrrolidine, 1-piperidine,
1- pi perazi ne or 1- norpholi Neam jegterm “five or six
menbered aromati c heterocyclé enotes an aromatic
r iPRgpaaiomef Bheprdpony Grmtthapesulfendrtwaranecidf ur anyl |

thio nyd ., rrol vyl r; i nyl. angd the like. The term
"hal gsg%E'-qcy.,{'\lgggﬁ-é-t;ggtlhg_ﬁgﬁsg‘fg%l en%loaca 1(?i £l uori ne and

brieygnamols-chked-shenehrithibebdepimatidongfO ail kydthanol at 0 °C 296 mmol

substituted by hal,ogen" denotgs al.kyl o

SR DRI S TRAED g M REER S Bonegrecvate s

I §iHeaAcledf Mmd thalilgrewaé eoncextaarpd endir3ed CeliF pres@HR FThe residue was ex-
The

CH(CH 3)CF3, CH2CF3.and the |ike tepm . A

" phisiAened b 190 2L EBL A 4 he AP FFbAreegi ehases were washed
CRIRGAt Talrh5 oM N HENAEGATh0ARL of an ackfnly drisdoith MgSO.
aSEva%:/orraggn ugcrlér(i'ec?gcleg'prgls&rre Iy?eldaeﬁltgé tide' lcgr}ljprvcl)tgnaa cid,

(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%)



phosphoric acid, citric acid, formc acid, fumaric

acid, maleic acid, acetic acid, succinic acid,
woaodeass9aci d, net hane-sul fonic acid, PCT/EP2005/012994

p-tol uenesul fonic acid and the |ike. Preferred

compounds of fornula | A are the2l-

foll ow ngs: (6-Chl oror -3, 4-di_ hydrorl H benzo[ 4-, 5] t hi eno

[-2i 3-c] pyridin-2-yl)-(2-i sGFRBwsY- 5-

| - s . .
?E%P%?%%*E?%Sﬁ‘?‘ﬁ“ﬁ%ﬁ?ﬁgﬁﬁé’ eppoicadd, 5 clpyridi -
nPrepakdd ihGnaleth tmes mipl ek fronp2-chloro- -methanesulfonyl-benzoic acid and
mor phol i n- 4-yl - phenyl ) - met hanone, 3-(6-chl oro-3 B
4F€£H§89g-lFLbenzo[4,5]thieno[2,3-c]pyridine-2-carbony

5 | M$ ém/e): 378dpidMOidoR90 enzonitrile, (6-chloro-3
4-di hydr o-I H benzo[ 4, 5] t hi eno[ 2, 3-c] pyri di n-2-yl)-(2-
cycl opropyl nmet hoxy- 5- net hanesul f onyl - phenyl ) - net hanone
Example D

or

(o adod L mAGERob R geRkie fhy i enel 2, 3-cl pyri di-

( @%F;sﬁecei,n?aﬁrdgix kal@hardle Biiony L -cRlonesyhethaaelfprytgtehagioncid and
e. r

ferre onmpounds. af . la IB are
10(2“?%’BU?%QQE§DEE@§§ é%ﬁﬁfiﬁ;ﬁyphenyl)-(Z-thiophen-2-y
| -6, 7-di hydro-4H-t hi azol o[ 5, 4-
c] pyridi n-5-yl)-net hanone, (ﬁ-is [ Qp -5
met hahesl friyr-phehyl) - X2-t hr h¥2-yl -6, 7- di hydr o- 4H
2 D 1 ool oo 41 1
R e ;mel by -g%tﬁifzo?oqg,él-c_]Lw}éinZSI-\r’ll)-elh%%E)ge

1544 Hln"i\g%'f%é?ﬁgn%lﬁﬁfi&;@t?bx%nﬁiié,wéi@i@@ﬁ@t@ﬁ?, 1Pehersrdile. 5.6 mmol
“T'conpounds of tTornmula’I'C are

( Dfdetybdasopreniaing Waprgdadalioued by 34 mAb i -2setyi 3 -bromo-
" | SRR AR YA hy ; Jo pRANATE122083). The reacti
(f‘?%@%?%%&@ﬁégﬁi‘?ﬁgﬁi d%%%@?&gﬁﬁélgﬁ?St i fé uor 3ms s lfo ’
t hroikyurd, whs diedtyd k50 Wpkar 4ok, paoled gjd concentrated. hromatography o
Il ﬁ?lgésgcfuyel(gfdg%tﬁﬂrﬁgggte) e Res ThEA N EHGRITAUIA yollovhioh FuhAMS (m/e):
20 Raxs5(@A sHPY.opoxy- 5- met hanesul f onyl - phenyl ) - (8-trifluo
romet hoxy-3 4, 10, 10at et rahydro- | H pyrazino[l , 2-a]

i ndol -2-yl) -nmethanone. A preferred conpound of
f ofbin2l Bhibhdns2-y1-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridine

(3 ﬁ&ﬁ@gdgggt[zzylhgj%g};ﬁ%ég.gfdFf}ncgﬁwraom.'tmemmsl,a)-c](p%emdg-wo@thanone

rg

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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prepared by methods known in the art, for exanple, by
processes described bel ow, whi cﬁ’process conprises a)
reactlgg a conpound of fornmula (_het NH II selectin

f Porparebingmelngy comaimals B loromilt - et-Berroonha o /- dihydro-4H-
f QBH%I%[E! 4 gtﬂ%n %E}?a%oﬁé aﬁ@h@cﬁbtmeht R9d a@%tnat@gumy ( SiOy;

fornul awherein in e

ofdlct}ﬁ@romﬂthm/ Mgt rr0u9,$ @r gigldgrthe eﬂe@?ma%&baswe’r %‘f’ﬁﬁﬁ%{ld MS
ymg)r 8k I(Ibler bstituents are as defined above, b)

react| ng a conpound of formula with a conpound of

formula RL Vin the presence BfamplpGse, such as

tr &Y, I a
B e e e
arfb‘eparec:hrmaraiaogm‘ecb Bmablabcﬂmen ’suhh)rﬁ(t%mﬁiaog%\hfonblrb@)mlc acid and
rea d I th a conmpound of
%lﬁ rgﬁ}f)l\}?@fnzg)aogal 1\91 ng V\jf'orrml a V\nﬁerei n the
substltuents R2, R and are as defi ned above and X s

halogen or d) reacting a co f formulawith a
conpound of formula ROH VII IEP?%gelg}ﬁ/l t sunobu

C mmhﬂumﬁnéthoey C oﬁppwndhpdroﬁmmuha[ Ivhejieddle t he

S Uk; sfa%%rr]rtlesthVR?S—trﬁluorome dl(relfdl) e-Z -cargoxv%c acid ethyl ester
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-a]indole
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



and if desired, converting the conmpounds obtained into
phar maceutically acceptable acid addition salts. The

woaopmdsms of forrmula | rmay be prepared i n accecuamrem®s/o12994

10

15

20

with process variants a), b ) c) or d) and with the
foll ow ng schenmes 1, 2, 3 and 2423 A\ | starting
materials are either commercjially avail able, .describ

i minutes. Pifteeserhuines, dhe EafioBemriEg e aownwé&eﬁé'aga%ﬁﬁ%e residue.
kgg&gﬁh#@%@& dfhforomhbfahOhh PYhUIEd BB FANAA IsediuRaEy diedde solution -
u : =

( (LOM)Hwasehe addddamdil seachipg pH 13.5. A\fier { 3 minwies.Rl¢ phases Wi separated.
e ittPAieRaF hétBan OfwiEOMROUAEBIned organic
fgpﬁé‘ggﬁgg?k?%?gﬁggﬁﬁgféﬁg]and I F wherein. R - R ;Pe g
alyeresterd then wabhpdayvithhbiemgsn withimagsestimesulfate qgacentpated in vacuo
HC i ' i{id1d eh CNBIAShUR (0.31 g, 76 %).
f%l;ld réﬁ%f?}p%orwghéhg}&é%g%g%wﬁrBTu and a base, (sucﬁ 2
adINFEY: B§8.di(MEdpr opyl ami ne to obtain a conpound of

formula | (1A 1B, IC ID IE or IF).Scheme 2

Preparati on of conpounds of I11: wherein Rl

and R2 are as descri bed aboJ%&gﬁgggis hal ogen.

Cosnobloid s, o ilitfydesri Habdnizb [ 45 shibreo (RS eqdpyréding Jryl)- (2-isopropoxy-5-

conventi gnal nnef. IfHR 1 is a non aromatic
hg}eébm@ﬁglyl-ggpn}’zfg °H%r phol i ne, the reaction is
carried out at roomtenperature for about 2 hours. IfR
l1is OR for R, is lower alkyl, |ower alkyl,

substi tuted al ogen or -(CH 2)n-cycl oal kyl, the

[ rried out with the correspondi ng al coho
by reaction with a mxture of a conpound
XN and Cu(l)Br in triethylam ne. Conpounds
‘ “fraybe prepared in conventional nanner,
for exanple as follows: To a correspondi ng benzoic
acid in nethanol at 0 0C oxone(r% (pota

i u
pe stytirnefsulsppropoRKAISTE hangseiton ! Rongoig (Plifha mggend 6
t g1 JTh 4L & tlfash l‘é-@é‘ﬁﬂ[4,9]ftﬁiteh6[2@5—c]$?ridﬁ%ﬂ?2%7§50-0], 35 mg), N-
Prepar ati’on o onpounds of formula [: are a?
deBisopropylethybvaina ({1 Xm) ndai Bigé f2-(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
G@ T
ol \ s o—=t=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").




X may be replaced by R1 in conventional manner, for
exanple with a base such as triethylamne or with
wau(dejoBs708chene 4 Preparati on of conmpounds of PoTmRR@SH12994
| : The acid addition salts of the basic conmpounds of
formula | may be converted to tRé-corresponding free
bases by treatnent with at | east a stoechionetric
equi val ent of a suitable baskempd3 as sodi um or ~
- p |umh Q | GE -dihvdro-- .
P Ry S SRR R PP om SASH o) 67 v
camt}umdho 6ft-dj pyridih&5-1)-amedhartveier phar maceut i cal |y : o
usabl e addition salts possess val uabl e pharmacol ogi cal
properties. Specifically, it has been found that the
conpounds of the present invention are good inhibitors
of the glycine tdqnsporter | (GyT-1). The conpounds
were invest g ated in accordance with the test given
her%el(@f—&el 'S ions and materials DVEM conpl ete
medi um Nutrlent _Mxture F- 12 (G bco
Li f e-t echnol ogi eTS) fetal bovine serum (FBS) 5 %
(G bco life technologies), Penicillin/Streptonycin 1%
(G bco life technol ogies), Hygromycin 0.6 ng/m (G bco

LR RO RS S Mol B | s et 20
HeéaemxoTbmSthy g;gnyl] -4,516M-GaGh2dro PL, ) triddokEh,4- ApFridite(733757-96-5).

CV\%EOI% gl ucose. Flp-in(tm-CHO (Invitrogen
/ 's stably transfected with n@yTlb

cDNA €] yC| ne uptake inhibitEsmplegday (nmd vT-1b) On

wﬁ%}%ﬁ@b&% Shetd-Bi i e S 7 ditélwc{‘ﬁfﬁfpﬁazolo[s 4-

104%91995}113@ Himhdndn conpl ete F- 12 nedium vvlthout

onycin in 96-well culture plates. On day 2, the
medi um was aspirated and the cells were washed tw ce
wi t h upt ake ‘b\ogffer (UB). The cells were then incubated
for 20 mn /220CW|the|ther (i) no potenti al

conpetitor } 10 raM non-radi oactive gl ycine ,
(|||) a Ec\n ation of a potential inhibitor. A
ncentrations of the potential inhibitor was

/td‘ generate data for calculating the
concentratlon of inhibitor resulting in 50 % of the

effect (e.g. 0 the copcentratio eco )

i n"ﬁl‘,lqqut@q Cr?é“l@ﬂ as Pﬁ'ﬁfaéf{glwag)éy%ﬂm,&]@& Hﬂng:?))( fX and Example
t henvs el &87ed gMagded containing [3H -glycine 60 nM

(11- 16 G /mmol) and 25 nM non-radi oactive glycine. The

pl ates were incubated with
15 Example 5

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

QA@*@

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

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



gentl e shaking and the reacti on was stopped by
aspiration of the mxture and washing (three tines)

wonods/oes@ocol d UB. The cells were |ysed with PCT/EP2005/012994

10

1

scintillation liquid, shaken 3 hours and the

radi oactivity in the cells was-édunted using a
scintillation counter. The preferred conpounds show an
1C50 (MM at' G yT-1 < 0.5. Themppounds of formula |

a t he phard Ut i ) t @bk bHsof . ro-4H1-
c g R Ao b AREER S Rrheh s N Wl dro-at
e tifjazdloi 5thel phadim bfl) phethamareut i cal preparations. The =
phar maceuti cal preparations can be adm ni stered

orally, e.g. inthe formof tablets, coated tablets,

dr agees, hard\and soft gel ati ne capsul es, sol utions,
emul si ons ,0r% suspensi ons. The adm ni stration can,

however, g ije effected rectally, e.g. in the form

of su géglto ies, parenterally, e.g. in the form of

[ tNon sobtiti ons. The conpounds of fornula | can be
processed with pharmaceutically inert, inorganic or

organic carriers for the production of pha[naceuticgl 2ol
pridpaitatcoopeund wes prepaicdimaralegych Expmalsy| ysing fegople b and Example

t al ic acids or its salts and the |ike
et eyl 3o e

r exanple, as such carriers for

tabl ets, coated tablets, dragees and hard gel ati ne

capsul es. Suitable carriers Eﬁﬁnﬁﬁﬁt gel ati ne capsul es
are, for exanple, vegetable oils, waxes, fats,
s€piEtkyl 6,7 ditrydré-# Huihih ol §.6t praidintShd)-(3-keprapop¥mdi ng

on the nat.ur f t,he tive substance no carriers are
h é?eS&&%ﬁI@ePég'm%a °|n§ the case of soft gelatine

‘capsul es. Suitable carriers for the production of

w

sol utions and syrups are, for exanple, water, polyols,

gl ycerol, veégetable oil and the like. Suitable

carriers o uppositories are, for exanple, natura

or har dered s, waxes, fats, sem-liquid or liquid

poky@@s\ nd t i ke. The pharnmaceutical preparations

cah, horeover, contain preservatives, solubilizers,
stabilizers, wetting agents, enulsifiers, sweeteners,

COopiQY @Y Sompdudaraapthar@iahtaaatogy toBwayiplgl ukieg smmpled and 2-ethyl-

e ocastalrslso e el AR Her> L Abons | B o> (H)

val uabl e substances. Medi canments containing a conpound
of formula I or a pharnmaceut Egamble Saccept abl e salt

. thereof and a therapeutically.inert carrier ar l,s
&l 2ol Ksorcophartib-dor-usideo-at rieaou > aa b HiiF g Butoxy-5-

foﬁle{lﬂ‘ﬁiesrulf%glgﬁge?iy?ﬂnetm{l&ﬁ conprises bringing one or

nore conpoun ormul a | and/or pharmaceutically
acceptable acid addition salts and, if desired, one or
nore other therapeutically val uable substances into a
gal eni cal adniﬁfgtration formtogether with one or

nor e therapeq;iially inert carriers.
=0

SQ

\

X =8
@/4 .

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

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



The nost preferred indications in accordance with the

present invention are those, which include disorders
wohodshve3sment ral nervous system for exanpl e t heCT/EP2005/012994

treatnment or prevention of schizophrenia, cognitive

i mpai rment and Al zheiner's di sea®e. The dosage can

vary wwthin wide limts and wll, of course, have to

be adjusted to the individuaF*#BBgi% enents in each

PakL Bk A8, 4CRRFdrol tsp% £290inQbRb- AT RoSpek-ON
tﬁ(e7 dlgsage‘ for§a8u1y}tI cgﬁaryqlfnr om g@o{ﬂ-l Op:%il) iw):;] to
abwoethangddfony-penybayetbananeconpound of .general formula

I or of the correspondi ng amount of a pharnmaceutically

acceptable salt thereof. The daily dosage nay be
adm ni st ergd al& singl e dose or in divided doses and,

in additioh, \{he upper Iimt can also be exceeded when
t hi s« Tﬁou @ o be indicated. Tabl et Fornul ati on (Wt
G ation) Jltemlngredients ng/tablet 5 ng 25 ng 100

nmy/500 ng 1. [Conpound of fornula IA or 1B 5 25 100 500
22. Lactose Anhydrous DTG 125 105 30 150 3. Sta-Rx

1500 6.6 6 30 4. Mcrocrystalline |1 ul ose. 30Q. 30

5 1 shhastitlqpmRAndYa§REeRaA¢ nfnilogmof%f%?qe?@?m&%?aﬁ}aé% and 7-
8341001 D aat wtraRErBrHe£sho| €2 %] inNble [28E38R-6lL-6 2 MS3(naviall 447.0
an ranul ate with purified water. Dry the granul es at

5 tH3). pass the granul es through suitable mlling

equi pnrent. 4. Add item5 and m x for three m nutes;
conpress on a suitable press, Capsule Formulation Item

I ngredi ents ng/capsule 5 ng Bypmple 180 nmg 500 1.

Copny -90- .4 dfth @0 1B Byra2ind P02 2QRd &1 2-Hydtna -5
1o "OIPPNBFG, 20, AR5 84ldfin o 1 préfinb 0T3P Hag. 2- WAL Mbpropoxy -
" Taingthnpesidfongi-plsenyl)-methanone

: N

F }Y\N
N

O=T=O

The title compound was prepared in analogy to Example 1 using Example B and 9-
15 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

FF e 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").



W

5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600

Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a
oudcais@om xer for 30 m nutes. 2. Add itens 4ramn@P2005/012994
and mx for 3 mnutes. 3. Fill into a suitable
capsul e. The foll owi ng exanpl es -iZll-ustrate the present
invention without limting it. Al tenperatures are

given in degree Celsius. Al starting naterials are
either. commercial ly avail ablg, i bed in the
literature or can be prepared B@’ f:‘{hods wel | known in

t he-IsdpiropdxasmalethaheRulépat-aheron)- (R)-4-methyl-7-trifluoromethyl-3,4-

> WP Pieral EAgeriLer IR aBSY 26,2 ol in -

dloxane (50 mM) was added nDrphollne (11.5 nL). The
m xture was stirred at roomtenperature for 2 hours.
The sol vent S~renoved in vacuo. The residue was

di ssol i ter and the mxture was acidified with
HCl T id was filtered, washed with water and
dri to prQbEde the title compound (6.2 g 93 %9 as a
yetTow SoHd (me): 251.2.(MH, 1QO %. Exanple B
Preparatlon of 2-1sopropoxy- 5- nethanesulfonyl benzoi c

>aci d (a) 2-Chlaro-5- nethanesulfonyl benzoi c gﬁld To 99

10

15

mﬁ“ﬁe ttlecqormproynd \averapprachin analggn o EmRls §using ksgmple B and (R)-4-
bavey- tﬂﬂuc@roﬁqeﬁ%ﬁ? 10Dk t&¥£ﬂ€§d%r%§3[@d%d1d@[ﬂ%$[ﬁ4 54-7). MS

n1xtu e was fo 'stir at 5 h. The
pr@débﬁﬁéﬁékhﬂ%>flltered off and the filtrate was
concentrated under reduced pressure. The residue was
ex tracted 3 tinmes with 400 n1 eth I acetate and the
conblned or gani ¢ phases ver eExgmHed3 twi ce with 300 ni

hw @g&hkgg 4V\4nte§} QQ; (m'l o-m &R'g 28] 1 L) Rl doY- 25’5'1) ?’dlsopropox'y-

Aporati oh und ed pressure yi'e
t hi}rrtdtlhdrestdﬁnwbphdlylx tn)ethanone
2-1 sopropoxy- 5- met hanesul f onyl - benzoic acid A m xture
of 2.13 mml 2- chloro 5- met hanesul f onyl - benzoi ¢ aci d,
0. 64 mol Cu(l in 5 nm NEt and 25 nlL isopropano

mas heated 0 120 OC for 16 hours in a seal ed tube.
re renoved under vacuum and the
re ld en up in 70 nL IN HO .

“'SO

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-

20 tetrahydro-1H-pyrazino[1,2-a]indol-2-yl)-methanone

X{QC

O_Q—O



Extraction with ethyl acetate drying of the conbined
organic fractions and evaporation yielded a residue

wohowhesms purified by reversed phase prepar at PCE/EPRI0S012994

10

15

eluting with an acetonitrile / water gradient.

Evaporation of the product fractdons yielded the title
conpound 1.2. M5 (me): 257.0 (MH", 100% Exanple C
Pridysaitietdoprponhd 2vap prapatediy 28:1agi tedireswpls bryrs bamrls 8 and Example:
agi gyP ree i |l ogy to exanple B from o
2%%1%@?%-%%% ﬁ@;@?ﬁ] fonyl - benzoi ¢ acid and -

i sobutanol. M5 (me): 271.1 (M4, 100 % Exanple D

5- Met hanesul f onyl - 2- nor phol | -aﬁg;{#lpenzoi c acid

Prepared in anal ogy to exanple rom
2-(eHCltapehtyletyasineshdreaudfdnybeheryil ke (3at dihydrd 1 H-

rphol ine.. NS . 28 00 %9. Exanple E
E%F%F%%r#gﬂl“é‘%‘r[ﬁ%%@’E%‘?ﬁ‘@%‘ﬁ%ﬁ‘r‘%“-et hi azol o[ 5, 4- c]
pyri di ne (a)
| - (2- Thi ophen-2xyl -6, 7-di hvdr o- 4H-t hi azol o[ 5, 4-c1pyrid
in-5-yl)-eth e 2.8 mol of
i ocar boxam de was dissolved in 10 m
5.6 mvol of N-ethyl-diisopropylam ne was
adged; Yol | olwed by 3.4 nmmol |-acetyl - 3-bronopi peri din-
4- one hydrobrom de (prepared according to patent US
4122083). The reaction m xture was heated to 50 OC for
4 hours, cooled and concentrated. Chromatography of

the residue (SiC'; ethyl, acetate ields,the title )
c oflotHR - eP gy SHFRaKedy e %On?f’&a)"?l’q“zé%?lagt&‘\‘/ﬁ‘ﬁph?)G and 1,2,3,4
( trahydtbpRhgiAo ;2 béndimidazole [4744-53-0]. MS (m/e): 440.4 (M+H").

6, 7-tetrahydro-thi azol o[ 5, 4-clpyridine 1 mmol of

| - (2- Thi ophen-2-yl -6, 7-di hydr o- 4Ht hi azol o[ 5, 4-c] p) t

i di n-5-yl)-ethanone was refl e 30 nmin. in 15 n

of 2 M aqueous_hydrochl oric_aci d. The,,r:i)a 7tj n m xture
wal$ & Bihystrod bl barzaéd alimidazall 1 g BYBRAR 2ol o seRefios -

c . [ hhdhet hyl acetate yields the
t?’ﬁggﬁi‘gﬁdp%’ﬁz%ﬂg@tygqg?ﬁyamﬁh solid. MB (nfe): 223.3
(MtH +) . Exanple F

2- (4- Fl uor o- p@e‘hyl )-4,5,6, 7-t etrahydro-t hi azol o[ 5, 4- c]
pyri di ne 0

ad
N’
O/ O=T=O

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



(a) |I-f2-(4-Fluoro-phenyl)-6

7-di hvdr o- 4Ht hi azol o[ 5, 4i pyri di n-5-yl 1- et hanone
weénepacemi n anal ogy to exanple E (a) from PCT/EP2005/012994

4-fl uoro-| -benzenecar bot hi oam de and 1-

acet yl - 3- br ono- pi peri di n- 4- one- By dr obroni de as a

colorless solid. M5 (me): 277.1 (MtH +). (b)

2Thé+tifk vanpeynitbwyd Prepiqrsd Biartabugy 4 iimmpkeﬂi usgl Bypmple B and 6-

pyridi nePrepared, i nal. L0 , A0 4311
oo b5 terabitianyipyRdot Pusideh 5561?8%,]6{\&83{}%) B
5 [J]S}’)"i di n-5-'yl.] - et hanone and hydrochloric acid. ,
Chromat ography ( Si O ; dichloromethane / nethanol 95

:5) yields the title conpound as a yellow sh solid. M

5 (mMe): 235.1 (MrH +) . ExanpkemfdeRseparation of

2- Cycl opent yl. oxy-5- net hanesul f onyl - be ' id

P roats o medAROLpRTOL SR EprRgRo T 5-bHRdSL-2-yD-(2-
25 35 dnyDaReBhtoReci d and
@ﬁ%‘%&’%&%ﬁ@%ﬁ%“‘lﬁ’?yzgg 1 (M4 100 % . Exanple H
8-Trifluoronethoxy- 1,2,3,4-tetrahydro-pyrazino
[1,2-a] in olg{a)
| - t -5-trifluoromethoxy-| Hindol e-2- car boxyl i
et Dy ster To a solution of sodium hydride
Bng Thosk (12 nL) at 0 OC was slowy added a
sofutilas of "5-trifluoromet hoxy-I| Hindol e-2-carboxylic
acid gt hyl ester (2.64 g) in DVF (12 nL) keeping the
tenperature below 7.5 0C After gaz evol ution ceased

chi gf; a&%no&}z‘gpi&;géﬂﬁéoﬁdﬂﬁ@,saeﬁaﬁmorﬁﬁab[mbﬁhmm@l)-(z-

was sglrred ours at 75 0C. Aft al | owin

10 cdmprnwmoimnethm@ﬂfthphﬁi’dﬁd“ﬁ%én?‘hee( .%lq]gblllﬁ%‘f&lur e

gl aeh & DI 1086R! Al @andhatopIdHlaGdE, filgaed by 118 mg

phases were washed with brine then dried with .
metgiethylannins (lbeaeastion apiste satiagd prerpighhonranstHIF Ay
by ;col unm ogy. i b ichn® oG RdROilightly yellowish
LS B s v
8- sbtid f{ | TmgoTet)h LS (rh/e): 508, 04AM-et Y o- pyr azi no[ |, 2- al
i ndol e To a suspension of Lithium Al um ni um Hydri de

15(O. 68 g) in diethylether (70 nL) was added portionw se
| - cyanonet hyl - S-trifl uor omet Bxaxgele 2 i ndol e”- car boxyl i c

£ e ChiatpaP Ay P oo Ly b 21 Ry W b -
t hdpoboyy-Peraumiteide i nto a saturated sol ution of

sodi um potassiumtartrate. The m xture was then
extracted with ethyl acetate 3 tinmes. The conbi ned

or gani ¢ phases x}ﬁre
o} ]

20 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
25 (6-Chloro-3,4-dihydro-1H-benzo[4,5]thieno[2,'3-c]py‘ridin-2-yl)—(2-
cyclopropylmethoxy—S-methanesulfonyl-phenyl)-methanone



then washed with brine, dried with magnesi um sul fate,
concentrated in vacuo and purified by colum
woho@masogr aphy to yield the desired conpound eOTAR2@5/012994

45 %9 . MS (El): 274.0 (M+) . Exanple |

Rac- 8- Tri f | uor omet hoxy-1 2 3,4-30-

10, 10a- hexahydr o- pyrazi no[ |, 2-a]indole To

8-trif|uoronethoxy-|,2,3,4-tetrahydro-pyrazino[I,2-a]i

ndol e (0.41‘glﬁjn THF (2.2 nL) and TFA (4.4 nlL) at O

0C was ad portion w se sodi um borohydride (0.124 Q)
The - e/g\qén m xture was allowed to warmup to room

te ‘atrur e 7and stirred for 35m nutes. After such

ti ‘he f@action mxture was concentrated in vacuo,

and the residue was dissolved in dichloronethane and

poured over water. A sodi um hydroxi de solution (10M

e, L iR c@gﬁ%Qnﬁ ALk bre %ﬁhh BRal 0} tla%x%mpﬁf t @d’mgl@chloro 1,2,3,4-

mnut es,

\Nastre}mdr@&t]émmthlhmdaém @?@532 %@815&? @g %ﬁgg@aﬁcgﬁyﬁaﬁhow-& |
R s DRl

5 by col um chronatography to yield the title conpound
(0.31 g, 76 %9. M5 (El): 258 ‘éfﬁm% Exanmple 1
(6 Chl or o- 3, 4-di hydr o- | H benZo ]thleno[2 3- C]Eyrldl
N- 3= hiprd- 2,4#(8]@]&1’1‘0{101@}0&5&0[4 5]thieno|2,3-c]pyridin-2-yl)-(2-diethylamino-5-

nmet.han quo %L henyl ) - met hanone A sol ution of
2-RiHQH B%Qﬂ“ I’r‘?anesulfonyl benzoi ¢ (Exanple B, 30
ng) , and 6-
chl oro-1, etrahydro benzo[ 4, 5] t hi eno[ 2, 3-c] pyri d
|ne ([2907 35 ny), Ndiisopropylethylam ne

.12 m d BTU (2- (I H benzotriazole-1-yl)-1,
1 3 3- {etya yl uroni unt etraf | uoroborate, 55 ng) in
dlne ormanmjde (2 nL) was stirred at room
t efp Bre foof16 hours. The reaction mixture was

concentrated and purified by colum chromatography
Hept ane/ Et OAc 0- 100 el It 2,3,4-
locoﬁb%u%ccagp%r\ﬂh‘?’wr%f? m(ﬂ%‘ %50 tk?é’qii‘yf sinigedhlgro-1,
(M'éhlaﬁl}drot_ﬁ k@th%no (2,3-c]pyridine [29078-50-0] and 2- (dlethylammo) -5-nitro-
(6-Chloro-3 di h dro | H Db eno[2 3-c] py
t i benzoiz-agid) 7@%71 %%iff‘@ﬂ 4L‘§ (i]’ml)

mor phol i n-4-yl - phenyl) nethanone The title conpound

was prepared in anal ogy to Exanple 1 using Exanple D
and 6_ Yample .-2

kﬂé) Fg.g)dt}% égﬂ%ﬁlﬁ} [ 8L OubR A ot 2 31 d] Pyredial 213 Shntharsksulfonyl-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)-
20 2,2,2-trifluoro-1-methylethyl)oxy]benzoic acid [845616-82-2]. MS (m/e): 518.1 (M+H").



M5 (me): 491.1 (M+H +) . Exanple 3
(2-1 sopropoxy- 5-net hanesul f onyl - phenyl )-[2-(4-trifluor

woneiclogs7ophenyl ) - 6 >7-di hydro- 4H thi azol o [ 5, 2€T/EP2005/012994

10

15

c]pyridin- 5-yl]-nmethanone The title conpound was
prepared in anal ogy to Exanpl e-Blusi ng Exanple B and
2- [4- (trifluoronethyl)phenyl]-4,5

7- tetrahydro[l 3]tr|azold¥@nWMQQXUW|dlne[733757 96-

>6,

5] EXA NP p i
*Lo B 0 R PRI el heny)-7-dihydro-

7-4@-1 ﬂ)ddicﬂ)e 4J4—é]p?ﬁdmz5)lyk}{xﬁ¢than(n’]epyrl di n-

5-yl)-met hanone The title conpound was prepared in

anal ogy to Exanple 1 using Exanple A and Exanple E. M5

(me): 457.3 (MFH +) . Exanple 5

(2- 1 sobut oxy- 5- net hanesul f onyl - phenyl ) - ( 2- thlophen 2-y

I-6 7-di hydr o-j4Ht hi azol o [5, 4-c] pyri di n-
%Lxggﬁg:ﬁggn e title conpound was prepared in .

anal o to a e 1 using Exanple C and Exanple E. M

(me): 477.0 (MHH +) .Exanple 6

(2- 1 sopr opoxy- 5- net hanesul f onyl -

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

5 4- c ridin-5-yl)-nmet one |

g#ﬁ PgﬁaFﬁ'éﬁﬁﬂ8§@&’ %EP% 55J3|ng
E&@ﬂmﬁh&o&e&@@pﬁzs@mhe ,657-tdiah{dog), 3] tAGD1 5 @M blyridine [733757-96-5]
Exanpl e 7

( 2o pmpde 6. MSHYE 5398 (ML b1 o[ 5, 4- ] pyri di n-5-y1 ) - (
2-i sopropoxy-5- nethanesul fonyl - phenyl) -methanone The
title conpound was prepared in aqalogy to Exanple 1

usi ng Exanpl e B and 2- et hy| -Examp

1@?22?!}?85 ﬁﬁ'g@i{zgkﬁ"» zﬁia‘% 1,24a &M{-“-@il)n%isopropoxy-s- -
)m

[Znéﬂmaﬁt&wdﬁonylﬂﬁmyl SITON] hydro 4H-t hi azol o [5, 4-c]
pyridin-5-yl] -(2-isobutoxy-5-

nmet hanesul f onyl - phenyl ) - et hanone The titl e conpound
was prepared, anal ogy to Exanple 1 using Exanple C

ancéﬁiﬁﬂe@

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)



F.M5 (ne): 489.0 (M+tH +) . Exanple 9

(7-Chl oro-3, 4-di hydro-1 H pyrazino[l, 2-a]indol-2-yl)-(2
wonRemmeaPoxy- 5- net hanesul f onyl - phenyl ) - met hanea®&/EPb®5/012994

title conpound was prepared in analogy to Exanple 1

usi ng Exanple B and 7- -32-

chloro-1, 2,3, 4-tetrahydro-pyrazino[l 2-a]indole

[287384-61-6]. M5 (nme): 447.él¥mEH +) . Exanple 10

(9- Fl uor o- 10- et hoxy- 3, 4-di hydro-1 Hp) rrazi no[

2-a)indol -2-yl)-(2-isopropoxy-5- ‘

met hanesbhpayhdpbBiykil fiemanone The title conmpound

was prepared in anal ogy to Exanple 1 using Exanple B

and 9- fluoro-1I, 2, 3, 4-tetrahydro-10-net hoxy-p) t

azino[| 2-a]indol e[ 153500-96-0]g MRp' (me): 478.1 (MtNH

4 +) . Exanple 11
(2-1sopropoxy-5-met hanesul fonlil -hen
t hoxy- 3, 4-di hydr o- | Hpyr azi Y1, X

i ndol - 2-yl ) - met hanone The title compound was prepared
in anal og)® to Exanple 1 using Exafipl 8 B and Exanpl e
H M (nfe): 497.1 (M+H +). Exanple 12

(2-1sopr - met hanesul f onyl - phenyl ) - ((R) - 4- net hyl -
7-trifl thyl - 3, 4- di hydro- | H pyrazino

[ LyRerahl -2-yl)jismet hanone The title conpound was
sprepared in anal ogy to Exanple 1 using Exanple B and
(R -4- methyl-7-trif] uoronethyl -

5.3, 4-tet r ahydr opyrazbno[ |, 2-a] indol e [396074-54-7].
MS (nfe): 495.3 [MHH +) . Exanple 13

((R) -7, 9- Di chlgroya- et hyl - 3 >4-di hydro- | Hp N
ndplg2-yl ) - (2-i sopropoxy- R \:H;;g
(0]

azino[l,2-a4
5- met hanesi yl - phenyl ) -qvet hanong The titlefS und

was prepared in analogy to Exanple 1 using Exanpke B

[)-(8-trifluorone

and (4R) - 7,9-diTRl oro-1 B3
2,3,4-tetrahydro- A t f%pyrazino[l 2-a]indole N™~
[ 763077- 49- 2] . Ne) 495.4 (MHH +) . N
(] 6
or Rz R’ C or (R D
N~
O
6
or ROz E
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 NO3, 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;



Exanpl e 14
Rac- (2- 1 sopropoxy-5- net hanesul f onyl - phenyl )-(8-trifluo

woaomstioasny - 3, 4, 10, 10at et r ahydr o- PCT/EP2005/012994

10

15

20

25

| H pyrazino[l, 2-a]indol -2-yl)-nethanoneThe title
conpound was prepared in anal ogy3to Exanple 1 using
Exanpl e B and Exanple. | . M5 (me): 499.1 (MrH+)
Exndpd pharfaceutically active acid addition salts.

(2- Cycl opent yl oxy- 5- et hanesul f onyl - phenyl ) - (3, 4-di hyd
ro-1 Hoenzo[ 4,5]im dazo[l, 2-a] pyrazin-2-yl)-methanone
The titl e conpound was prepared in anal ogy to Exanpl e
1 usi @gcmﬁpn@ qgfngli,@ }lggqpordance with claim 1
tetrahydropyrazino[l, 2-a] benzi m dazol e [4744-53-0]. M5
(me): 440.4 (MrH +) . Exanple 164 1

was prepared in anal ogy
and 1, 2, 3,4- tetrahydrop
[ 4744-53-0], M5 (me): R4
( Grtfchaiqr o- | | | |
3,4,5-tetrahydro-pyrido[ 4, 3-b]indol -2-yl)-(2-isopropox

y-8- meg hapessh ﬁWéti’g@ﬂéﬁeﬁW&yﬁef@tih@fmﬁﬁm ’l’)tzd t1 le

E)%gpngfjg ngg%@zre)geﬁ alf leowelr Qlk%%?ll)sotﬂxtetd%y%ﬁ)g?n St is —@Bg-cycloalkyl;
flrgor 0- 2, 3¢ fhywor btk ahydro- I Hpyri do{ 4, 3- b}i ndol e[ 17785
8-77-4]. M5 %ﬁgieé. 431. 1 (M+H+) . Exanple 18

( RFI uor o-isNkbt GRlvsSRonyl -1, 3, 4, 5-t et r ahydr o- pyri do[

4,g b] i ndg| hgd%%%lf, fiflogen, lower alkyl, lower alkoxy, or lower alkyl substituted by
i sopr opoxy- 5- net hanestl f onyT = phenyl ) - net hanone A

suspensi orhasfge®00 ng (6-fl uoro-1, 3, 4, 5-t et rahydr o- py

t |Igo[ 4, 3- k{lg,nld&lﬁz-yl )-(2-

| sopr opoxy- 5- net hanesul f onyl - phenyl ) - met hanone

( BaipHaemaEuticallysicive afid pddiiomiliiane is treated with
106 ng net hane sul fonyl chloride, followed by 118 ng
triethylam ne. The reaction mxture is stirred

overni ght. Concentration and chronat ography (silica
gel ; ed.lGdmpmeidabEformiubl lBsintapeordance avi Buhd as a
slightly yellowish solid (17 ng; 7 %9. M5 (me): 509.0
(MHCH 3C00O). Exanple 19

pl e 1Jusi ng Exanple C
2 ﬁo[I,Z-ﬂzbenzi m dazol e
85 (MtH ) . Blanple 17

o R
0
N
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.

30



3-(6-Chl oro-3, 4-di hydro-1 H benzo[ 4, 5] t hi eno[ 2, 3-c] pyri
di ne- 2-carbonyl)-4- isopropoxy-benzonitrile The title
woaopmdsmowas prepared in anal ogy to Exanpl e 1PUSiERZ005/012994
6-chloro- 1, 2,3, 4-
t et rahydro-[I]benzot hi eno[ 2, 3- ¢} p¥yri di ne [29078-50- 0]
and 5-cyano- 2- (Inethylethoxy) - benzoi c
aci d[ 845616- 14-0] . Snie) 411.0 (M+H+) . Exanple
20 4. Compounds of formula IC in accordance with claim 1
(6-Cnhl oro-3, 4-di hydro-1 H benzo[ 4, 5] t hi eno[ 2, 3-c] pyrid
n-2-yl)-(2-
cycl opropyl met hoxy- 5- net ha
The title conpound was prepa
1 using 6-chloro-1, 2,3,4 N
t et rahydr o- [I]benzothl%n -ch)ridi [ 29078- 50- 0]
and 2-cycl opropyl met htXys5= et byl sul f Ryl penzoic
aC|d[845616 03-7]. M5 (me): 476.0 (MrH*). anpl e 21
0- 3, 4-di hydro-| H benzo[ 4 5]t hieno[ 2
yrldin 2-yl)-(2-diethyl am no-5-
ni t,r o- phen) I) n was
prgpared |% éwgﬁ%9§mﬁgﬁmgg§gﬁé%tﬁfﬁggﬁﬁw JZEhl oro- |
2, B 4- t et sadwatrabeyl,1pweratiol hitetinfte] By bilpyeni atiing CH,),-cycloalkyl;
[2 078-50- Oﬁ‘%gd 21.(di et hyl am no) - 5-ni trobenzoic acid
[727718- 14} ? ﬁgq’nie) 444. 1 (M HH) . Exanple 22
10( 6RENI or o B N 4N or $0RY; benzo[ 4, 5] thieno[ 2, 3-c] pyri di

)5S IR S tbidsyy eny Pl o v

e The titIdkaqnpﬂundummsybde@ﬂmed in analogy to

Exapple 1 u oro-1.. 2,3, 4-
ahydr o ?W?%@ﬁ98f ‘%%8%%%3-C]pyridine [ 29078- 50- 0]
and 5- nethgkﬁubfanyl 2-1((S)- 2

fl uoro:| t hyl et hyl,).oxy],benzoi c acid
1*[ baski rgpeicalgsiiy agid R4 5{1 H¥) . Exanpl e 23
(2-1sobut oxy-5-nme
anesul f onyl - phenyl) [2-(4-trifluoronethyl-phenyl)-6, 7-

di hydr 4H- t hi |n 5: t hanone
The tlgﬁé WﬂHﬁﬁﬁf ‘ﬂﬁpgbb?éaraﬂ‘%ﬂﬁ¥8%yn o Exanpl e
1 using 2- [4- (trifluoronethyl)phenyl]
-4,5,6,7-tetrahydro[ 1, 3] tnlazolo[@>4 g1 pyridine

[ 733757-96-5] and Exanple &
Exanpl e 24

(3,4-D hydro-| H benzo[ 4,5
(2-isopropoxy-5- - 6

1

nyl ) - net hanone
y to Exanpl e

(R )1,2
20 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;
25 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.



nmet hanesul f onyl - phenyl ) - net hanone The title conpound
was prepared in analogy to Exanple 1 using 1, 2,3, 4-

woOetrsaay@p opyr azi no[ | , 2-a] benzi m dazol e [ 4744- B8TAP2@8M12994

5

10

15

20

25

Exanple B. M5 (me): 414.3 (MHH) .dains 1.
Compounds of general formula whe¥%ein is RL is a non
aromati c heterocycle, or is OR or N(R') 2; R is

| ower al kyl, | ower al kyl substituted by hal ogen or is

soor kT p ol PR TR T e

al koxy, or |ower al kyl substituted by halogen; R4 is
hydr ogen, |ower alkyl, phenyl substptuteed by hal ogen
or CF3, or is a five or six ﬁean}e&re ariomatic

het erocycl e; R5/Rd are hydrog l\/th o | oner al kyl,
| oner al koxy, or are |lo M role al koxy,
substituted by hal ogeps hydrogen Q. | ower al kyl ;
nis 0, 1 or 2;and to ph‘érmaceutically

actlEve acid
addition salts. 2. Conpounds of formula IAin
acwhedance with claim 1l wherein RL is a non aromatic
het erocycle, or is OR or NI1V) ; R is |ower alkyl,

| oper al kyl substituted.b I IS R NN

D) e oyr SRR R BOeR B IOr N p. o
OrRS2R'; RBovres aliyt loganlkyhaibsgeted bydvabogealok yd -( CHawesycloalkyl;
al ggxy, or. llovver a%kyl substituted by halogen; n is O,

1 8r 20 and'PFiARiEeutical Iy active acid addition

saRts. 3. COMYOe SB,R’ornula 1B in accordance with

c! gEM 1 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
N
6 N\
(R )1 2 Rs IF

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'; R4 is hydrogen, |ower alkyl,

phenyl substituted by hal ogen or3€F3, or is a five or

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

phar maceut 8. Gimpotsiof formuilall Apergprdingtosddims?, ashich compounds are

| CO('@@HIH&*(% 304 dfh BB A hlegsz,S? iaacc? 9%&,9 © chal ém isbpropory-5-

wher el n non ar ona FocyC
N( Rl*‘é)hanewlforlgl pleameh) - methghona, ovver al kyl subst i t uted by

R S Hgychon il 5 d o d et bl Rt 2.

5I ompmlw4-}’l bhevet) met&@myne,or are | ower al kyI or | ower
|
a 5%3’ h]lcﬁb' LfHFh%%jlﬁYbéﬁ%%gﬂﬂnﬂﬁgﬁar ceu?fc%?ﬁ?% 1)-4-
actsppwpamr bewmttuleon salts. 5. Conpounds of fornmula ID
' |
R LR SR ARt S
al kyjpllqprbpmm:etl@kkﬂms}hasesutfumdfplh.@yylh@@gmmror| s -(CH
o LB U L 2l P BB Bt

al kGx2,2 bmfhmwlemthyhleﬁrpky)ephdwl/]/anethbkmxey

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

Conmpounds @afCdmpeniida of EorirulalBcak caliveetowdditm 3¢ whiiahy cbmpounds 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



wherein RL is a non aronmatic heterocyde, or is OR or

N(R') 2; R is lower alkyl, lower alkyl substituted by
woabmgesroor i s ~(CH2)n-cycl oal kyl; R' is | ower pairkykqos/012994

R2 is NO2, CN or SO2R'; R6 are hydrogen, hal ogen,

| oner al kyl, lower al koxy, or ar®¥ {ower alkyl or |ower

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

phar megeeddtiogblcymaotnd ef facindlaaddi tion salts. 7.

Compounds of fornula IF in accordance with claim1l

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

N(R') 2; R is |ower alkyl, @PHaI kyl substituted by

hal ogen or is -(CH 2)n~cycl oal kyl;’ R" is | ower alkyl;

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

| ower al kyl, |ower al koxy, or are |ower alkyl or |ower

al deRxding HURSthe brupdoByistal sfgen; n is 0, 1 or 2; and

phar maceuti cal I°y active acid addition salts.8.

Conpounds of formula I A according to claim2, which

conmpounds are

(6-Chl oro- 3, 4-di

n-2-yl)-(2-i . S NH

net hanesul f Benyl ) - met hanone, (6- Chl d?ﬁ?f\l |

4- di hydr o- RHB¥nzo] 4 1A or IIB

S]thieno[ 2, 3-c] pyridin-2-71)-(5-net hanesul fonyl -

nor phol i n-4-yl - phe - met hanone, 3-(6-chlor NH

d- 3, 4-di hydro- 1 zo[ ',"5] t hi eno[ 2, 3-c] pyri di ar

bonyl ) -4- isopy ‘ #e:ﬁzoni trile, ‘ N\)

6- chl or 0- 3ed- dr ok H benzo[ 4, 5] t hi eno[(R&®

5&1_@; yl )_(2_% ﬂ-2 R 11C [ gr LR

cycl opr opyl net hoxy- 5- met hanesul f onyl - phenyl ) - et har‘,{bne

or

ydpo-| H benzo[ 4, 5] t hi eno[ 2, 3-c] pyri di

n-2-yl)-[5-net ((S)-2
2,2-trifluoro- - phenyl ] "
or Rz I1IE or
with a compound of formula
0o R

HO

2

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

to a compound of formula



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)-nmet hanone, -38 -
(2-1 sopropoxy-5-net hanesul f onyl - phenyl ) - (2-t hi ophen- 2-
yl -6, 7-di hydr o- 4H! -
t hi azol o[ 5, 4-c] pyri di yzo met hanone or
(2-isobutoxy-S-nethaéEé?ffonyl phenyl )-[2-(4-trifluoro
metvhydetrpifelRpendedcy ofli ro- the following structures are encompassed by
4H-t hi azol o[ 5, 4-c] pyridin-5-yl] - %anone
Co s of fornmula I C according to cIa|n14, mhich
compounds are
(7-chloro-3, 4pdi ydro-1 H pyrazi no[ |, 2-a]i ndol - 2- yI) (2
-1 sopr opoxy- 5| meft hanesul f onyl - phenyl) nethanonﬁ *'

-5-net ha 1eS [ fo phenyl ) - (8-trifl ﬂhoﬁy i h
ydr o- yr zino[ 1, 2-a]indol-2-yl)- nethg 11N A

co Sof forrMula I D according to claimb5, mhl%@
co%o dis IA or IB or

Rac- ( 2- |sopropoxy-5 nmet hanesul f onyl - phenyl) - (8-trifluo,
‘Oa'etrahydro- R3 o R

| H pyrazi -2-yl) -nethanone. 1 . N

conpou according to cl ai ,N@EUch

conpou

(2{@& nt yROXy- 5- gt Fﬁnesulfonyl ﬁﬁg -(3,4-di hydr? ID or

ro- IH-benzo[4 5]|n1dazo

a] pyrazin-2-yl) - nmet hanone. 13. A process for pgr
a conpound of formula | as defined in claim1,
process conprisesa) reacting a conpound of foPgubka
sel ecting fron1tq§ ggoup consi sting of with a conpoun
of formula in the pr?sence of an activating a

such as TBYJ)tQ a

(ﬁz

eorpound of fornula |,wheregjinlin

depend ‘mﬁh bW ng structures ar coOlfpassed
by for erei nTthe substituents are i_ned
i n (8)a , or b) reattipg a cgppoundFolfTrMuUl Kwith 1p

a conmpound of formula

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



Rl Vin the presence of a base, such as triethyl am ne,
or a catalyst like Cu(l)Br, to a conpound of
woaommcameber ei n t he substituents RlL, R2 and - RCEER005/012994
defined in claim1, and Xis halogen, or c) reacting a
conmpound of formula with a conpeédfd of fornula RX VI
to a conmpound of fornula wherein the substituents R
R and are as defined in claimlgandk'Xi s hal ogen, or d)
reacting a conmpound of for Iwt h a conpound of
formula ROH M Il under Mt%}lé buditionstoa
conpound of formula wherein_ sthgtituents R, R and
are as defined above, and if desired, converting the
conpounds obtai ned i nto pharnaceutitallly acceptabl e
acid addition salts. 14. A conpound according to any
on of clains 1 - 12, whenever prepared by a process as
claimed in claim13 or by ap equzval ent nmethod. 15. A
medi cament cont ai ni ng one Pkettbr e conpounds as cl ai ned

in_any.ope of claing: 12 12\and pharmaceutical |y. -
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clarm 15 for the treatnent of Al zheiner's di sease. 17.

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

the manuf act ure of nedi canent,s for the treatnent of
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Al zhei fnvention as herei nbefore
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with a compound of formula
R'OH VIII
under Mitsunobu conditions

to a compound of formula
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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.
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