_I Phenyl-piperazin methanone derivatives In a first aspect, there is
provided compounds of the general formulal 0 R2 fN R,.NJ R wherein
R'isthegroupIx ~sR "/h'~Xz6 fTRAorRsBorxCor x2,X1R7D;
R2 is a non aromatic heterocycle, or is OR' or NMI; R' is lower alkyl, lower
alkyl substituted by halogen or - (CH’Zj -Cydoallcyl; R"is lower alkyl; R3 is
NO2, CN or SO2R'; R' is hydrogen, hydroxy, halogen, NO2, lower alkyl,
lower alkyl, substituted by halogen, lower alkoxy, SO2R' or C(O)OR";
R'/R6/R' are hydrogen, halogen, lower alkyl, or lower alkyl, substituted by
halogen; Xi/xl, are CH or N, Wlth the prowso that Xl/XI are not
simultaneously CH; X 2heny lpinqrazin methanenaidanvaiven 10r2; and to
pharmaceutically active aC|d addltlon salts In a second aspect, there is
provided a process for preparing a compound of formula | as defined

af%%v&swaﬁ@tt nﬁe&q§§rﬁgwr¢§§§p@m@%@tﬁ@g@n@m@9mgtof formula ~NH
RilkJ 1l

0 K
a
R'x/N\/‘
3
R
wherein
R! is the group
><1:--‘Zz1 :
g
X’\ Xj)z,
2 (3 =
rR* R5>——-X R@ =
A or B or X C or
2_.X1
ij%
R7 D 5 .
R? is a non aromatic heterocycle, or is OR’ or N(R”),;
R’ is lower alkyl, lower alkyl substituted by halogen or -(CH,),-cycloalkyl;
R” is lower alkyl;
R’ is NO», CN or SO:R’;
R* is hydrogen, hydroxy, halogen, NO,, lower alkyl, lower alkyl, substituted by

halogen, lower alkoxy, SO,R’ or C(O)OR”;
R*RYR’  are hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
XXt are CH or N, with the proviso that X}/X* are not simultaneously CH;
X is O, S, NH or N(lower alkyl);
n is0,10r2;

and to pharmaceutically active acid addition salts.



with a compound of formula O R2 HO Ra iii in the presence of an
activating agent to a compound of formula¥ R2 R N~j 13 R | wherein the
substituents are as defined above, or b) reacting a compound of formula 0
x R3 N with a compound of formula R2H V in the presence of a base or
with addition of a catalyst to a compound of formula - 2a C R2 rN L' R.N
R3 | whelersthendaipsatubesiRrREhripRcavefasniafnag atsowuahdf Yormula [ as
is hpigarber, Geastinesacsampetnd of formula O OH N R3 Il with a
compound of formula RX VI to a compound of formula O 0-

a) reacting a compound of formula

R i

with a compound of formula

HO
3
R m
in the presence of an activating agent
to a compound of formula
o R

RO
wherein the substituents are as defined above, or
b) reacting a compound of formula
0 X
y
R1 /N\/)
3
Y
with a compound of formula
RH V.

in the presence of a base or with addition of a catalyst

to a compound of formula



N 12 wherein the substituents R', R and R' are as defined above, and X is
halogen; or d) reacting a compound offormula 0 OH IJ R'Nv I3 R I: with
a compound of formula R'OH VII under Mitsunobu conditions -2b to a
compound of formula 0 O'R R R 12 wherein the substituents R’, R' and
R3 are as defined above, and if desired, converting the compounds
obtained into pharmaceutically acceptable acig addition salts. In a third
aspect, there is provided a compound as Sdefifed above, whenever
prepared by a process as defined n equivalent method. In a
fourth aspect, there is provide aﬁ@iéam ntaining one or more

- compounds as defined above and pharmacegytically acceptable
excipients. In a fifth aspect there is provided a medicament as defined
above for the treatment of Alzheimer's disease. In a sixth aspect, there is
providedithelsseofiaRoRipodRd s aiafifiod above fod this nlagufacture of
medicaments for the treatment of Alzheimer's disease. The present
disclosyye:selatesdamamrapdunfismiigeneral formula |, to processes for
preparation of those compounds, to pharmaceutical composition
containing them and to their use in the trgatragnt of neurological and

neuropsyc hiatric disorders. (\N { N
RX/N =
3
R
with a compound of formula
RX VI
to a compound of formula
0 R

N |

R1 /N\) =

3

R 12

wherein the substituents R', R and R’ are as defined above, and X is halogen;

or

d) reacting a compound of formula

with a compound of formula
ROH VII

under Mitsunobu conditions



It has surprisingly been found that the compounds of general formula | are
good inhibitors of the glycine transporteri (GlyT-1), and that they have a
good selectivity to glycine transporter 2 (G1yT-2) inhibitors. -2¢c The
following compounds of formulae IA, 1B, IC and ID are encompassed by
the present disclosure: The compound of formula O RZ n R4 Lk wherein
Rz is a non aromatic heterocycle, or is OR' or N(R" %; R'is lower alkyl,
Iow@raa‘fRﬂPg%‘%f%JPéﬂl halogen or -(CHz)n cydoaikyl; R" is lower alkyl;
R3is NOz, CN or SO2R’; R4 is hydrogen, hydroxy, halogen, NO2, lower
alkyl, lower alkyl, substituted by halogen, @We(r)aﬂikoxy, SD2R' or
C(O)OR"; Xlis CH or N; X2is 0, S, NH or N(lower alkyl); nis0,1or2; and
pharmaceutically active acid addition/sa S. )

PCT/EP2005/012833 -3- The cwmz
X'1/R3 ~\ X2 R TB wherein

wherein the substituents R', R and R? are as defined above,

and

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

In a third aspect, there is provided a compound as defined above, whenever prepared by a

process as defined above or by an equivalent method.

In a fourth aspect, there is provided a medicament containing one or more compounds as

defined above and pharmaceutically acceptable excipients.

In a fifth aspect, there is provided a medicament as defined above for the treatment of

Alzheimer’s disease.

In a sixth aspect, there is provided the use of a compound as defined above for the

manufacture of medicaments for the treatment of Alzheimer’s disease.

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

their use in the treatment of neurological and neuropsychiatric disorders.

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



5 R2 is a non aromatic heterocycle, or-i2OR' or N(R")2; R'is lower alkyl,
lower alkyl, substituted by halogen or (CH2)a-cydoalkyl; R" is lower alkyl,
R3is NO2, CN or SO2R’; to R5 is hydrogen, halogen, lower alkyl or lower
alkyl, substituted by halogen; X'is CTT or N; X2is 0, 5, NH or N(lower
alkyl); Ats Blowing cempqvndppiiosntidasij adbviCasid Baiaencamipsssabby the
Theesamnaunrdref formula0 R2 ~NxX\N.~1/ sYs RXrJRIC 20

wherein R2 is a non aromatic heterocycle, or is OR' or N(R")2; R'is lower
alkyl, Iow&lg}goﬁgg)gﬁgmgy halogen or 25 -(CH2)n cycloalkyl; R" is
lower allcyl; R3%is NO2, CN or SO2R ; R6 is hydrogen, halogen, lower alkyl
or lower alkyl, substituted by halogen; X'/X', are CH or N, with the proviso
that X'/X" are not simultaneously CH; 30 nis
pharmaceutically active acid addition salts:
PCT/EP2005/012833 -4- The con;(ggun@pﬁ for

Feai

R 1A
wherein
R? is a non aromatic heterocycle, or is OR’ or N(R”)5;
R is lower alkyl, lower alkyl, substituted by halogen or
) ~(CHj)n-cycloalkyl;
R is lower alkyl;
R’ is NO,, CN or SO;R’;
R* is hydrogen, hydroxy, halogen, NO,, lower alkyl, lower alkyl, substituted by
halogen, lower alkoxy, SOR’ or C(O)OR”;
X isCHoN
x? is O, S, NH or N(lower alkyl);
n -~ 1s0,lor2;

and pharmaceutically active acid addition salts.



OR2 rNxxiNR R'ID 5 wherein R2 is a non aromatic heterocycle, or is
OR'or N(R")2; R'is lower alkyl, lower. alkyl, substituted by halogen or
CH2)"-cyd.oalkyl; R" is lower alkyl; to R3 is NO2, or SO2R'; is hydrogen,
éﬂ&&g 0, ider alkyl or lower alkyl, substituted by halogen; %Tﬁ&q(@f) Hfm
X2is 0, S, NH or N(lower alkyl); nis 0O, _130] 2; 15 and pharmaceutically
active acid addition salts. It has surprisingly been found that the
compounds of.geserahdadmtie-hate good inhibitors of the glycirie
transporter 1 (GlyT-1), and that they have agoog?selectivity to glycine
transporter 2 (G1yT-2) inhibitors. Schr:;/ophr ia ks a progressive and
devastating neurological disease charactefiz 20 episodic positive

8
symptoms such as delusions, h ifiations, thowfght disorders and
psychosis and persistent nega mptoms sucti as flattened affect,
impaired attention and soci \&l rawal, and cognitive impairments
(Lewis DA and Lieberman Jés Neuron, 2000, 28:325-33). For decades
research has focused on the "dopaminergic hyperactﬁ@ity" hypothesis
WhIBK5HS led to therapeutic interventions involving blockade of the 25

Sdoe\amlnerglgsgyﬁsé méYandenberg RJ andAubyex R, Exp. Opin. Ther.
Targets, 2001, 5(4): 507-518; Nakazatg A aiﬁ?l I%liuyama S, etal., 2000,
 ExB. Opin. THPSE s o s o8l R BaIR%SE Sfogical approach
poorly addres§hggatipdcatkdlicognitive symptoms which are the best
pregictors of{MgggQggngutcome (Sharma T'., Br.J. Psychiatry, 1999,
174(suppl. 28); 44-51). SOSAé%Qm'plementary model of schizophrenia was
pro%osed in i i To8b Hased upon the psychotomi_metic action
1catiéed by the biuckeds ofldgenglonanadisg sydearer plkyl substituted by halogen;
X! is CHorN; -
X? is O, S, NH or N(lower alkyl);
n . is 0,1 o1 2;
and pharmaceutically active acid addition salts.

15

The compound of formula

0o R

' N
e
Feondih:

X"

IC
20
wherein
R | is a non aromatic heterocycle, or is OR’ or N(R”)z;
R’ is Jower alkyl, lower alkyl, substituted by halogen or
25 -(CHz)n-cycloalkyl; ;
R” is lower alkyl;
R’ is NO3, CN or SO;R’; |
R® is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;

Xkt are CH or N, with the proviso that X'/X" are not simultaneously CH;
30 n is 0,1 or2;
and pharmaceutically active acid addition salts.



WO 2006/061135 PCT/EP20051012833 -5 compounds like phencyclidine
(PCP) and. related agents (ketamine) which are non- competitive NMDA
receptor antagonists. Interestingly in healthy volunteers, PCP- induced
P& eMsttithetic action incorporates positive and. negative S¢HBEIAIEHIS33
well as cognitive dysfunction, thus closely resembling schizophrenia in
patients (Javitt DC et al., 5 1999, Biol. Psyé‘n”latry, 45: 668-679 and refs.
herein). Furthermore transgenic mice expressing reduced levels of the
NMDARI subuit digplavs behayigral abnormalities similar to those
observed in pharmacologically induced models of schizophrenia,
supporting a model in which reduced NMDA'{eceptor activity results in
schizophrenia- like behavior (Mohri AR€tgl, Cell, 98: 427-236). 10
Glutamate neurotransmission, in partj ngﬂ NME ceptor activity, plays
a critical role in synaptic plastisify, learning and fhemory, such as the
NMDA receptors appears to ser a graded Svitch for gating the
threshold of synaptic plasticity a emory formation (Hebb DO, 1949,
The organization of behavior, Wiley, NY; Bliss TV ari@Collingridge GL,
1993, Nature, 361: 31-39), Transgenic mice overexpressing the 15 NMDA
NR2B suwbeitiexhibit enhanced synaptic plasticity and superior ability in
learning and memory (Tang JP et al., 1999, Nature: 401- 63-69). Thus, if a
glutamate defigit isoimyphicatechiridhe phthophPRotady(8f )schizophrenia,
enhgncing glutamate fianspissigrylinRaHicaLyRNMP A receptor
activation, would b pre(t.c to produce both anti-psychotic and
cognitive enhancing»S8H#ERs. The amino acid glycine is known to have
at |€ist two imipdrteantaflgylctions in the CNS. It acts as an inhibitory amino

Rcidgbinding te, s§eygclning sensitive glycine receptors, and it also
influenpces excitagtory activity, acting as an essential £o-agenist wi halogen:
glutiimate for REERPH O AL CTR) (R T e Ry gtogen
g[gtéﬁr}hate is refdaBed I an 25 activity-dependent manner from synaptic

terminals, glycine s, appakantlywpiesen)at a more constant level and
seems to modlijsl%t /cgg,trol the receptor for its response to glutamate.

One'of the most 8 'eoct|\7e ways to control synaptic concentrations of
Heuroansmnespisealirarivpeedrdiiion ke at the synapses.

Neurotranstiiter-gostratdpenéssblhembyingnpeurciy afgenitterbfrona thae good
ex”?%ﬁﬂ:‘i‘l%%sséﬁﬁ? gl?@i'ﬁecgﬂggbrter 1 (GlyT-1), and that they have a good selectivity to

glycine transporter 2 (GlyT-2) inhibitors.

Schizophrenia is a progressive and devastating vneurologicél disease characterized by

20 episodic positive symptoms such as delusions, hallucinations, thought disorders and
psychosis and persistent negative symptoms such as flattened affect, impaired attention
and social withdrawal, and cognitive impairments (Lewis DA and Lieberman JA, Neuron,
2000, 28:325-33). For decades research has focused on the "dopaminergic hyperactivity”
hypothesis which has led to therapeutic interventions involving blockade of the

25 dopaminergic system (Vandenberg R and Aubrey KR., Exp. Opin. Ther. Targets, 2001,
5(4): 507-518; Nakazato A and Okuyama S, et al., 2000, Exp. Opin. Ther. Patents, 10(1):
75-98). This pharmacological approach poorly address negative and cognitive symptoms
which are the best predictors of functional outcome (Shairma T., Br.]. Psychiatry, 1999,
174(suppl. 28): 44-51).

30 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



their extracellular lifetime and thereby modulate the magnitude of the
synaptic transmission (Gainetdinov RR et al, 2002, Trends in Pharm. Sci.,
23(83%3367-373) Glycine transporters, which form part of the sodium and
Wsh éo?é]r?ﬁly of neurotransmitter transporters, play an imﬁ’&ffé‘?ﬁ%’f@?ﬁ”‘
the termination of post-synaptic WO 200§/061135 PCTIEP2005/012833
-6 glycinergic actions and maintenance of low extracellular glycine
CQ%&%BH%Q@;E’@%%FI&IK&@‘IWWW Bata@xeggtnapkiﬂmm ‘Sekihi Iiﬁi&onn

and surroun ne glial processes. - -
R A e T AL
wirichcgives ribe iy iarSiodr RFORATHISS BN HRARG Bt Se GBS s well as
hepalagy dEhiIcddpresentiofelyriseftsing srfisinpbiron iterhenivelsplicig et al.,
;%?8@“% 2 %\é%%zgﬁ%te&%ﬁ%ea&@rég A& and Qb we Lk faeeenice

rms ha ound in rodent brain (G1lyT-1a and G1yT-1b). ...
COF s SN S RNOA b A QLRI DAt o gl
isefiermms.¢2aoancbaly bhirepbeenyddegifialy indowdmbigine Gigapregia,
kns%wr_lor@n? & locaied oG %@%d@%ﬁﬁ@@é@étﬁ%@ﬁ%%ﬁmﬁ _ﬁhlﬂb@li&fnia-
spegﬁlc tothe CNS. 10 GlyT-1 has a.p (1391 a tly glial distribution and is
fol}]ﬁﬁbﬁ]éi‘vé?ﬂ@i’lif%ﬁe%g e&&irels?s%n%%é 0 str?&rﬂine sensitive glycine
receptors but also outside these areas, where it has heen postulated to 1
10 be involved A SERIREEH OF NRIBRI BB RO N (L O pEsP b PEERE B2 2
et @lic0Rle MefnhperplBintind &aid:20ndinesjcone sthatethy WMERharretors
NMIDArecentor el s elovaladhe ohicine aoneentiatsndplibedocald

15°Rk&roenvironmenit of s naptic NV|DA receptors py jnhibition of i
Al SR e v S i S
15730cLATB4idghen, L SBaNa26035 U 30 ophystshiite peTrrressys the
1SN IRAsRAipiRbiRe e ulighip o therdralianb afor sbilly in
neurological and neurgps iglattrc §8r%¥§'e-T£be_L~ %ggy of diseases
sté@ﬂﬁﬁ)ﬁ&%@mﬁzﬂ% 8™ 2 schlzopﬁr'e_nla rméer RE and Miller
DJ, 2001, EXpa@gifs dthempadeict & inalicgsd iz ths pHageRbiR oS
disQidersiSueh assaYaHe Aaiendepressiusicisorgarimbodidisdfierseceptor

associated with psychotic disorders such as.agt 2,06 dGREESS G hanci
et TR e S e

2schifephirenia, (Pralong ET et al., 2002, Prog. Neurobiol., 67: 173-202),
autistic digerqgrs (Carlgsendikilogohaventrah@ Wy angogan0Bnctions in the

525&% SI)t’ a%?garygr\l/ en%'%%@r? rSaHS Qc@& gﬁ"ﬁlﬁg@@-Ldﬁ&‘Hﬁi@ Qeﬁgﬁv’éeé@@ﬁje receptors,

derrientia and senile dementia of the Alzheimer tg/ e, memor dl%orqher§ in

a madhiigso influences excitatory activity, acting as an €ssential co-agomist wi glutamate

for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is released in an
25 activity-dependent manner from synaptic terminals, glycine is apparently present at a

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

T

glutamate.

One of the most effective ways to control synaptic concentrations of
neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter
30 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



including a human, attention deficit disorders and pain (Armer RE and
Miller DJ, 2001, Exp. Op in. Ther. Patents, 11 (4):563-572). 30 Thus,
increasing activation of NMDA receptors via GlyT-1 inhibition may lead to
wenleatieat psychosis, schizophrenia, dementia and otRETHRBWATBE833
in which cognitive processes are impaired, such as attention deficit
disorders or Alzheimer's disease. Objects®f the present invention are the

compaqunds of formula | per . se, the use of co unds.of formula | .an

ekt BRSFRRATTENG ARl hs TG RS h A o S ecion by re-
meditainefgly forcthsapsatmant ot eidagain sl absc wr aetdaoine ghalimagesses.
receptors via WO 2006/061135 PCTIEP20051012833 -7 Glyt-1 inhibition,
their manwtadikiiie;: piedicamentstragedes haxedmepdunelitGEcEdraahGdyT-2) from

A BB S b erscien sl e s ol
evenyon or linesses sycn as, ps 0ses, s
iSRRG RS GRS S0 TR LB em AL SRS e Sisetemmative
disgesestim whieli lognitiverptodbsaes tre o hpsaisefhroudiresbatefiiod in -
Shefi%ﬁgjﬁ&r&i%r@gmimﬁmwﬂ@e@geﬂilaﬁd%eef@&;@#d&@lé%gwaw@f&ogeneiw.
e,.compo, S e present.inyention ar izophrenia, cognitive. . .
e A R L R T A el kv
all tadensietieditufads atidirerecipireshbianigvengstebrsiafriotoitiagCNS.
1&80@%‘11&119@%;%?%@%‘@@@&agmﬁwnalmamms@ﬁatwa@ed
straight- or branched- ¢hain grouyp cantaining from 7 C
S T O
t-buityreahecmeorkeatpt dpdrraavaiist gr@%%léf% RSO RenFreertar dpstinn (Lopez-
atoms:cAg4Becherem, Vel tefem. Rviel &lkexy) dénsies assatugatednhance

stralghhs RrLANGEH o Chai AR SRIAINDA M ol 510N atoms

as define ve, and which is attached via an oxygen atom. As used

Ihe Bl RBV BTG QO SIP HeBRS Sesart R Rt PSRN oo ntATARsE oter
fronB3rteréonckbBraht0h9S, RoveRamhpleyd iclogbdp9h: dyeidperttseben L et al.,

CWE%@}MN%K%%QOIZ]%@i&}h@ge’f;‘m)'[non aromatic heterocycle" denotes a

five or six membered 20 heterocyclic ring, containing one or two

heteroat y%fn%%%%%r%gr E?Qn‘ﬁ%é%&%‘i%%&ﬂ?&?éifw i Qe Dfp o IGIRN G cal and
rings are 1-pyrrolidine, 1-piperidine, 1-piperazine or 1- morphaline. '
neuropsychiatric disorders. The majority of diseases states implicated are psychoses,

20 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 manija or depression associated with
bipolar disorders and mood disorders associated with schizophrenia, (Pralong ET et al.,
2002, Prog.’NeurobioZ., 67: 173-202), autistic disorders (Carlsson ML, 1998, J. Neural

25 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. Opfn. Ther. Patents, 11 (4): 563-572).

30 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

35  of medicaments for the treatment of diseases related to activation of NMDA receptors via



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

used herein the term "lower alkyl, substituted by halogen" denotes an alkyl

25 ?éou as defined above, wherein at least one hydrogen atom is

YEPREY by halogen, for example CF3, CHF2, CH2F, CH28ES S fH 2833
like. The term "pharmaceutically acceptabje acid addition salts” embraces
salts with inorganic and organic acids, such as hydrochloric acid, nitric
aC't?Ly%-lﬂfi'i{lgﬁ)ﬁgg; tﬁﬂ%@ﬂ@f&_@t@ﬁﬁn@ﬂﬂﬁx@@iﬂs fassdioaeichfipmaiitiaaidordance
maleic acid, acetic acid, succinic 30 acij i [ fani :
B
POIEP2O0S/0R2883i® RidBr et HEPE BTSSR RAPADIE FaTe e

of {ermulasdhuantia, Reelerteo: admihetidids: af farwhith bagaitthprocesses are
followin?S'

’[4-(Bh

enyl). me@anon , DL . . .
[4-(6.-chlor bRFOGHS S AP SO TRp3s gfibe present inyention gre
onythizephydpimetigaiinénpairment and Alzheimer’s disease. :
(4-benzooxazol-2-yl-piperazin-1-yl)-(2-cyclopentyloxy-5-methanesulfonyl-p
henyl)- rRetfhenone:, the invention includes all racemic mixtures, all their corresponding
(4-Q§{}§Q&§@1§C§ﬁ%7))ql@ggﬂqgg,@ﬁgfyl)-(2-isobutoxy-5-methanesuIfonyl-phen
yl)- 10 methanone, (2-i_sopropoxy-5-methanesuIfonyl-phenyl)- ‘
1([4_(6_megs}%)§¥_ eepezlo,t B{Q%grl' “}Q%Qfaﬁgﬁzm{n%fé@]ai@%l??@@@?qight— or branched-
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(6-nitro-be zothngf)l-%- I)-?ip
erashailn W}}ﬁéﬂﬁ&ﬁgﬁé'fﬁn 1 to 7 carbon atoms, for example, methyl, et %, propyl,
(2-iseproppxy-bumktHangseitonyl-phenyhrd {4 ke tRoyey-terkptbiazpt- 2/ groups
)-pipssazin Liyllmefhanone, |
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-nitro-benzothiazol-2-yl)-pip
erazin-I- yl] -methano . :
1 » = h -
[4-(4-hy r(s}%f/-géﬁrz% f:{lg%ﬁ{?-yll -vg)%glg%-f?ﬁ(])-taﬁssgtpi'rgggxﬁ%{iﬁteﬁ%r%%rggc N
1@1|f0¢ﬁﬂ%%ﬁ’éﬁ’§‘l§ﬂ?ﬂéﬂﬁ%ﬂeﬁo carbon atomis as defined above, and which 15 attached
[4-(Srchiospyenaethiazol-2-yl)-piperazin-I-yl]-(2-isopropoxy-5-methanesulf
- onyl- phenyl)-methanone, |
As used herein, the term "cycloalkyl" denotes a saturated carbon ring, containing

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

&d SBCh as aﬁcentio deficit disorders or Alzheimer’s disease.
ord-benzothiazol-2-yl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-ph

As used herein the term “non aromatic heterocycle” denotes a five or six membered
20 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 "halogen" denotes chlorine, iodine, fluorine and bromine.

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

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



[4-(6-ethoxy-benzothiazol-2-y1)-piperazin-1-yl]-(2-isopropoxy-5-methanes
ulfonyl- phenyl)-methanone, 25
[4-(6-chloro-benzothiazol-2-y1)-piperazin-I-yl]-(2-cyclopropylmethoxy-5-
Wieetrssidonyl-phenyl)-methanone or PCT/EP2005/012833
[4-(6-chioro-benzothiazol-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-((S)-2,
2,2- trifluoro- | -methyl-ethoxy)-phenyl] -niethanone. 30 Preferred

compoynds of f rm&”c% GUfds of formula I are those of formulas TA and IC,
(2-isob§?8§y?§?§réfhane uIfon)sll(-)phoerﬁill)g-t(ﬁrquinolin-2-)fl-piperazin-l-yl)-me

thanon o

[4_(6_(3}%'5?%@? ViAo te e §|§|f)%farﬁ?%%_&@Iffﬁg%igg%%lr?t%ﬁbxy-5-methanesuIfo
nyl- phenyl)-methanone, (2-ispbutoxy-5-methanesulfonyl-phenyl)-(4-qui
TR A e SRR R R S
PGi¢BR26G65/012833 -9

5 (2-15oR/QRRXY-BamethanssulipnyliRhonyh-(A-mlinexai-2--RipakagiaHot-
mpe@&angge, E%c cl :
opNtIokTE-MRti&nesulfonyl-phenyl)-(4-quinoxalin-2-yl-piperazin-1-yl)-

" metthdosommgzol-2-yl-piperazin-1-yl)-(2-cyclopentyloxy-5-methanesulfonyl- enyl)-

‘ (2-@&9%%;5-methanesuIfonyl-phenyl)-(4-quino$n-3-yl-piperazin-I-)TI)-m

ethanpne or . . .
- -2-yl- -1-91)-(2- -5 lfonyl-phenyl)-
e R Y SN R e I
10)- methamrte. A preferred compound of formula IB is io
(2-ignhutasydnrethanesslitfoyipiienyl) -[4-(2-metiorydenzothiazdi2er hpipierazin-
peﬁa}ziﬁgieyé‘l]]éé%e?tpanone. Preferred compounds of formula ID are (4-benzo
iazol-3-yl-piperazin-I-yl)-(2-isopropoxy-5-methanesulfonyl-phe
yl-pip %gl}gl PIONOXY-D: ulfonyl-pheny

d]is
[15] RafeRFRIEy - -methanesul -phenyl (6-nitro-benzothiazo

(4-penzefdisatbiazol-3-yl-piperazin-I-yl)-(2-cyclopropylmetho)Cy-5-metha
ne HJIQ(%;EJ' YD ReRRR5E Lhhenyl)- 4-(4-methoxy-benzothiazol-2-yl)-piperazin~
15(4-?)enz g is%?hiazol-S-yl-pip%?ryaz{?n-l-gilg [5-methanggtlfonyl-z-((S)-Z,2,2-trif
luotal-FeRBthoxy)-phenyl] -methanone. 20 ’ .
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-nitro-benzothiazol-2-yl)-piperazin-1-

~p1pe|1)e;zin- 1-

yl]-methanone,

[4-(4-hydroxy-benzothiazol-2-y1)-piperazin-1-yl]-(2-isoprop oxy—S-methanesulffmyl—

20 phenyl)-methanone, '

[4-(5-chloro-benzothiazol-2-y1)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone, '
[4-(6-ethoxy-benzothiazol-2-y1)-piperazin- 1—yl]—(2~isopr‘opoxy—5—methanesu1fony1~
phenyl)-methanone,

25 [4-(6-chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2-cyclopropylmethoxy-5-
methanesulfonyl-phenyl)-methanone or
[4-(6-chloro-benzothiazol-2-yl)-piperazin-1-yl]- [5-methanesulfonyl-2-((S)-2,2,2-
trifluoro-1-methyl-ethoxy)-phenyl]-methanone.

30 Preferred compounds of formula IC are

(2~isobutoxy~S-methanesulfonyl-phenyl)—(4‘quinolin—é—yl—piperazin—l-yl)—methanone,
[4-(6-chloro-quinolin-2-y1)-piperazin-1-yl]-(2-cyclopentyloxy-5-methanesulfonyl-
phenyl)-methanone, ‘
(2-isobutoxy-5-methanesulfonyl-phenyl)-(4-quinoxalin-2-yl-piperazin-1-y1)-

35 methanone,
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The present compounds of formula | and their pharmaceutically
acceptable salts can be prepared by methods known in the art, for

example, by processes described below, which process comprises a
6(ljllgé)mpound of formula NH 25 R,~N Il with a conﬁﬁ%ﬁﬁzgﬂs 012833

formula O R2 HO R3 Ill WO 2006/0611_?95_PCT/EP2005/012833 -lo in the

presence of an activating agent, such as ' TBTU, to a compound of

formiglay: bp R -NdahNsulfonhesainihe substiuantsafepasecefined?)-
above, or 5 b) reacting a compound of formula O X RiNJ/R IV with a
Cc 8%f formula R21-1 V in the presence of a base like potassium

catborpesywith aduiencor foeRiaREikét Ty euping 2 cermeind ob-

formulaehBz C~""NI1~ RN _/ R31
(2-isobutoxy-5-methanesulfonyl-phenyl)-(4-quinolin-3-yl-piperazin-1-yl)-methanone or
(2-cyclopentyloxy-5-methanesulfonyl-phenyl)-(4-quinolin-3-yl-piperazin-1-y})-

methanone.

A preferred compound of formula IB is

(2-isobutoxy-5-methanesulfonyl-phenyl)-[4-(2-methyl-benzothiazol-5-yl)-piperazin-1-

yi]-methanone.

Preferred compounds of formula ID are

" (4-benzo[d)isothiazol-3-yl-piperazin- 1—y1)~(Z—isoproppxy—5~methanesu1fony1—phenyl) -
methanone, ' o
(4-benzo[d]isothiazol-3-yl-piperazin-1-yl) -(2-cyclopropylmethoxy-5-methanesulfonyl-
phenyl)-methanone or
(4-benzo[d]isothiazol-3-yl-piperazin-1-yl)- [5-methanesulfonyl-2-((5)-2,2,2-trifluoro-1-
methyl-ethoxy)-phenyl]-methanone.

The presént compounds of formula I and their ?harmaceutically acceptable salts
can be prepared by methods known in the art, for example, by processes described below,

which process comprises

"a) reacting a compound of formula

R 1

with 2 compound of formula



wherein the substituents R1, RZ and R3 are as defined above, and X is
halogen, or c) reacting a compound of formula O OH rNI I N~/R 15R3

11 WO 20061061135 PCTIEP2005/012833 with a compound of formula

RR Mhaecatgompound of formula O O,R R1 NJ/R 12 5 wh&€IE#2805/012833
substituents RI and R3 are as defined above, and R is lower alkyl, lower
alkyl, substituted by halogen or -(CH2) cydloalkyl and X is halogen; or d)

reacting a compoynd of formula O OH, R | with a compound of
formuta R'&EPA P%H&é?‘f@ﬁ’%%%ﬁ%& Sc%cr}fcﬁﬁirl?é%d a compound of formula

O O,R rN R1.N,/ 3 R 12 15 wherein the substituents R1 and R3 are as
defiRéraBBoerdRbiR T Bwer alkyl, lower alkyl,

0 R

wherein the substituents are as defined above, or

5 b) reacting a compound of formula
o X
e
R‘l - N\/l
R 1v
with a compound of formula

R*H V

in the presence of a base like potassium carbonate, or with addition of a catalyst like
10 Cu(DI '

to a compound of formula

wherein the substituents R!, R? and R® are as defined above, and X is halogen, or
¢) reacting a compound of formula

R“'\(\)N

15 : R



substituted by halogen or -(CH2)"-cycloalkyl, and WO 2006/061135 PCTI
P2005/012833 -12 if desired, converting the compounds obtained into
harmaceutically acceptable acid addition salts. The compounds of
%ﬂﬁﬂ?gq Pﬁgﬁ/be prepared in accordance with process variahfs®: éﬁpwf‘@)’%ﬁ”
d) and with the following schemes 1, 2, 3 nd 4. All starting materials are
either 5 commercially available, describeé in the literature or can be
pr%%%quﬁggﬁq%%@wnown in the art. The following abbreviation
has been used: TBTU =
(2-(1H-benzotriazole-I-yl)-1,1,3,3-tetrggpetmpuroniumtetrafluoroborate)
Scheme | 10 Preparation of compounds of formulas Il and i r 12 N Rix NH
RXVf|I+HNJ NJ-~-XR]NIIORZOR2 Ho 'lll ~N ~ R'R1.N,
- -0 RPPRAMEIAL R BYnd R3 are as described above, R12 is
hydrogen or a protecting group, such as tert-butyloxycarbonyl or
benzyloxycarbonyl, and X is halogen, me@ylat@'gr triflate. When X is an
activated leaving group (for examples.n gtposition to a nitrogen atom), the
15 compounds of formula X are obtained by ing a compound of
formula VIl in the presence of & ound ormula IX and a base like
potassium- or sodium carbonate ii a suitable :R‘)qugt like alcohol, acetone
or acetonitrile. When Xis an unactivated leaving group, compounds X are

obtained by known Pd- or ,Cu- catalyzed coupling reactions betw
éoﬂf?@%ﬂ%ﬁ?&ﬁﬁ%ﬁgﬂﬁuaﬁ &?{ X fs?éé{jﬁi% % Ibe%g_’mp e uchwafc]iower alkyl,

ea. 5@@@1@&%%&@@2%5{}3&2)11@4113}1%@@8{13@{1106?1’6479 (2002)).

or

d) reacting a compound of formula

R
10 with a compound of formula

ROH VI
under Mitsunobu conditions
to a compound of formula

0 O'R
*,
R‘l /N\) »
3
R n

15 wherein the substituents R! and R? are as defined above, and R is lower alkyl, lower alkyl,
substituted by halogen or -(CHj),-cycloalkyl,

. and



When R12 is a protective group, deprotection by methods known in the art
yields compounds of formula Il. A compound of formula 1l is then treated
with a compound o formula Ill in the presence of TBTU and a base, such
WO RMsthaditifsopropylamine to 25 obtain a compound of fornRGIEEPIAS 012833
2006/061135 PCT/EP2005/012833 -13 Scheme 2 Preparation of
compounds of formula IH' 0 R2 O hel HO'2¢ R3 XI R3 lli wherein R2 and
R3 are as described above and hal is halogen. 5.Compounds of farmula
Il maybt 735 éanlﬁegb?ﬁlgﬁtfgﬁeﬁor%%gﬁnoer.afflﬁ%ifioig a %%%Ceg%gmgﬁécepmble
" heteridaydligiofosadigample morpholine, the reaction is carried out at room
temperature for about 2 hours. If R2 is OR' for R' is lower alkyl, lower
alk{ihsthstituteds by halagehory {ONR)aeydoatkyt ddreqedadtiondsceries 2), b)

out With g, GQHESRERAIBGRICAREHRE I0BMARI YO MIRYFEACHORWAR e cither

mixture of a compaound of formula XI and Cu(l)Br in triethylamine. Scheme

3 ﬁ%ﬁéﬂ@%ﬁ@&%o%ﬁﬁé%%fﬁﬁ‘éeﬁ%l e PP KPR g el
Ri:ﬂdeWhIthhe Rz IV wherein R', R2 and R3 are as described above and

X isfhalegenints phoayhsyreplacsd AydR2 in conventional manner, in

presence of a base such as triethylamine or with addition of a catalyst like
Cu (’p@ﬁ) = (2-(1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluroniumtetrafluoroborate)
Scheme 1

10 Preparation of compounds of formulas Il and I

N 12

e

X
o R
HOJ\@ O R2
R1/N
R

wherein R', R? and R® are as described above, R' is hydrogen or a protecting group, such

as tert-butyloxycarbonyl or benzyloxycarbonyl, and X is halogen, mesylate or triflate.

When X is an activated leaving group (for examples in o-position to a ﬁitrogen atom), the
15 compounds of formula X are obtained by heating a compound of formula VIII in the
presenée of a compound of formula IX and a base like potassium- or sodium carbonate in
a suitable solvent like alcohol, acetone or acetonitrile.
When X is an unactivated leaving group, compounds X are obtained by known Pd- or
Cu- catalyzed coupling reactions between compounds of formulas VIII and IX (see for
20 example S.L.Buchwald ea., Org. Lett. 4, 581 (2002) or J.F. Hartwig ea., JOC 67, 6479
(2002)).
When R'?is a protective group, deprotection by methods known in the art yields
compounds of formula II. A compound of formula II is then treated with a compound o
formula I1I in the presence of TBTU and a base, such as N-ethyldiisopropylamine to

25 obtain a compound of formula I.



Scheme 4 Preparation of compounds of formula 12: O 0.R O OH R-X VI
rNIN+orRIA IN~12 RRzli R-OH VII R WO 2006/061135
\ng{i@ﬁ)ﬁ})’g?ml%% -14 wherein R, R' and R3 are as des%rci:QeEdP zabog/\({?zsss
and Xis halogen. The acid addition salts of the basic compounds of
formula | may be converted to the corresponding free bases by treatment
with at least a stoichiometric equivalent ofa” 5 suitable base such as
sodium or potassium hydroxide, potagsiymecarbonate, sodium

bicarbonate, ammonia, and the like. The compounds of formula | and their

ph%renaga%%ticglty usapl!nedgggi%i Saltg.possess valuable pharmacological
prcpe?ﬁES%pec%rrré%ﬂTTﬁa". o s‘éeﬂe‘ n found that the compounds of the
present invention are good inhibitors of the glycine transporter | (GlyT-1).
10 The compourds pgre investigated in accordance with the test given
hereinafter. Sollitionls and materials DMEM complete Uy
mixture F-12'@Gib e-technologi@dsy, fetatbovire serum (F
(Gibco life technol ) Penicillin/StreEftomycinl % (Gibco life 1,
technologies), Hygrgmycir;0.6 mg/ml (Gibco life technologies), Glutantine
1 mM Gibco 15 life technologies) Uptake buffer UB : 150 mM NacCl, 10

mM Hepes-Jris, pH 7.4, 1 mM CaC12, 2.5 mM . KC1, 2.5 mM MgS0O4,10
ml\)f"gﬁfeﬁls&u%g FEfpin Rﬁ%&@%ﬁ'ﬁﬁ%@l 1&%@%%%958-07)%"5 stably
transfected with mGIlyTIb cDNA. Glycine uptake inhibition assay g%lz T-lb
20 BrrereynnahiPRELH CaNeY (1 BAPRICE BOS HANSRE I hETy b o
cDhAnwacd eplated gtfthexdendity ot @000 belisparéthits complatet pt 1gom

me@éHﬁ‘er‘é‘fﬁM? bygresmysing. in 96-well culture plates. On day 2, the
medium was aspirated and the cells were washed twice with uptake

buffer, (UB)-The gells were thendnetbaied foL 20 min,akegenwith

-(CHa)p-cycloalkyl, the reaction is carried out with the ;orresponding alcohol of formula

10V by reaction with a mixture of a compound of formula XI and Cu(I)Br in triethylamine.
Scheme 3

Preparation of compounds of formula It

o R
o X
N
N '+4 RZ_H oo g R1,N(\ )b
R1/N\) \Y) Rs ‘
gV

wherein R‘, R? and R? are as described above and X is halogen.
15 X may be replaced by R? in conventional manner, in presence of a base such as

triethylamine or with addition of a catalyst like Cu(I)Br.

Scheme 4

Preparation of compounds of formula 12:

.R
0o O
Y R-X VI | (\N
(\N + or —_— RVN\)
R”N\) - £ 2
- R-OH VII



either (i) no potential competitor, (if) 10 mM non-radioactive glycine, (iii) a
25 concentration of a potential inhibitor. A range of concentrations of the
potential inhibitor was used to generate data for calculating the
yopeetstpatigh of inhibitor resulting in 50 % of the effect (e.q PROBER2$05/012833
concgntration of the competitor inhibiting glycine uptake of 50 %). A
?ﬂuggncmllas then immediately added contdining [3HI-glycine 60 nM

- i/mmol) and 25 M non-radioactive ine. .The plates were
inctibgted Witk 334EnE & ﬁ%%gér?g) the %é%l)é{igrg %%%Etjdpped by
aspiration of the mixture and washing WO 2006/061135
PCTIEP2005/012833 -15 (three times) with ice-cold UB. The cells were
lysed withhscititilatdamotiquit, hhkbes chopsaddotferradiodotasityeipotiwsrted to
Ce"&%%é%%gﬁm%&%g@@ﬂg@rﬁ%m%-x&aea@fsm&ge@ﬁmqmt ofa

show an at GlyT-1 <0.5. Example No, ICso (sM} Exampl .
RSB b SR OB SOPRAMUIE IR T P SR b St
0.440:afbrmuttg dAformu lenfB e 413.097 1.23 0.167 formula IA formula IC
1.50.144 1.24 0.287 formula IA formula IC 1.8 0.174 1.25 0.067 formula.
g\lfgg@fu@l&%dﬁs%%ﬁ&;m QA8 R efioshautas tanftmitpladCehddithn 4818 R8sess

. rmula 1A formul 315 QL ‘
1.13 3(5‘?%5 %’ﬁf&?&%ﬁ r#r% %a%%%q%gn%ﬁ%%gy %{5{%901;218 1%3{%}.{ rhuiaRounds
of the present invention are good inhibitors of the glycme transporter(B?glyT-l).

10 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

A technologies), Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco
15 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 MgSO4, 10 mM (+) D-glucose.
Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

20 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
either (i) no potentiai competitor, (ii) 10 mM non-radioactive glycine , (iii) a

25  concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the concentration of inhibitor resulting
in 50 % of the effect (e.g. ICso, the concentration of the competitor inhibiting glycine
uptake of 50 %). A solution was then immediately added containing [*H]-glycine 60 nM

(11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates were incubated with

30 gentle shaking and the reaction was stopped by aspiration of the mixture and washing



formula IA formula ID 1.19 0.078 1..39 0.230 formula IC formula IA WO
2006/061135 PCT/EP2005/012833 -16 1.22 0.399 1.40 0.039 | formula

IC formula IA The compounds of formula | and the pharmaceutic

WO 200
accepta

PABIE Balts of the compounds of formula | can be used G¥E

P2X05/ 012833

medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be admitistered orally, e.g. in the 5 form

of Eﬁ%’&‘%ﬁ@%ﬁﬁ%@e&d%ﬁg 985 hArd AP <afla8lineISAPSWASH, shaken 3

solutions, emulsions or susp ensi

ns. The ad

e

alsSePBEs afrd dhsdadicediyiE §. ﬂ?ﬁ%

IEI

YBRO5PE TP

nistration Cﬁr]ﬂ

p%%or’%es par

however
o1
enter

courﬁef’

e.g. in the form of injection solutions. The compounds of formula | can be
proBespedewitth ghapmackshical i et Lo g &77é dr ©Ffanic carriers for

the production of pharmaceutical preparations. 10 Lactose,corn starch or

derivatives thereof, T SHpE I aldslggo t593its anchiiddike.cande(uagd
for example, as such carrlers for tablets, coated tablets, dragegs and hard
gelatine capsules. 5 f‘ﬁ"-m 5-for-saft-gelatine-capstuies-are; ‘“"
example, vegetable|oils, waxes fats, semi-solig and liquid polyols and the
like. Depending on 1hefiqamﬁé b“F the active subjtaf@Hb Barriers are
however usually required in the case of soft gelatine capsules. [15 Suitable
_carriers for the prodpiction dBsolutions &id&yrups are} 5t example)-#dter,
polyols, glycerol, vegetghle giliand the'like. Suitable.cakigrs fof
suppositories are, fgr example, natural or hardened oils, waxes, fats,
semi-liquid or liquid pelyels-and-theike;The pllallllabfj icatprepglagens
can, moreover, contgin preservatives, solubilizers, stabligzers wvetting
agents, emulsifiers, swéseBers) cqlorants, flavd rarff’é”méﬁ?técfor varying 20
the osmotic pressure, buffers, masking agents ar antioxidants. [They can
also contain still -otHer therapeuticdlly v&lifdble substahéés. MedicArehts
containing a compoundggffarmula || or a pharmaceygigaliy 1@cceptable salt
thereof and a therapeutically inert carrier are also an object of the present
invention, as is a praeess-fortheirgrodyctin, which CyEpIISES hTiggieg
one or more 25 compounds of formula | and/or pharmac f&ally
- acceptable acid add tlor§°§§l’t’éaéﬁd f formula
1.9 0.206 1.27 0.082
formula JA formula IC
Til 0.148 128 0.149
formula IA ' formula IC
1.12 0.375 1.29 0.500
formula IA formula ID
1.13 0.158 1.31 0.467
formula [A formula ID
© 114 0.218 1.33 0.055
formula IA formula ID
1.19 0.078 1.39 0.230
formula IC formula IA




desired, one or more other therapeutically valuable substances into a
galenical administration form together with one or more therapeutically
inert carriers. The most preferred indications in accordance with the
Pre&sut/irevErition are those, which include disorders of the duAER2005/012833
nervous system, for example the treatment or 30 prevention of
schizophrenia, cognitive impairment and-Alzheimer's disease. WO
2006/061135 PCTIEP2005/012833 -17 The dosage can vary within wide
limits and will, of course, Hefe to be adﬁjé?gd to the Hd%\gldual 0.039
requirements in each particudkalCase. In the case ofcorafladministration the
dosage for adults can vary from abput 0.01 mg to about 1000 mg per day
of a compound of genéral formula T or of the corresponding amount of a
pharmaceutically acceptable salt 5 thereof. The daily dosage maybe
adm'n'st%dcéﬁ tagh% doseLnimdivided da: %ﬁ@ﬂgcdﬂ{ﬁ&@ﬂt@ﬂemﬁs of the
upper limit ¢ ded hen this is found tq rédlcatef

Tabfer s 8 ‘(Vgé? ﬁsl%e TRPERGE MgNanis n?g%acemcal
mg nﬁ@mg@@mhgpuﬁmamﬁaunwmmm@m@mr%@ PoOlBEE-An the

IEra.C§9§xﬁ MW@fQ@&@E@&@@ H0n&0 AnQ Bdba R:Xaﬂiﬁ@@a@sﬁl@s 3Qldions,
Microcrystalline Cellulpse 30 30 15%0 5. Magnpesium S

15 TOHAF 67 Te 1 P67 831 Mah u?ugtlu ring E’rcta)ué’eR Ure 1. KX it &feaecgreﬁtany’ &
andi# & dograntape ewitPriseriraenipea, e B@%ﬁ@@aﬁ%ﬁt@@m@%ﬂs

Pass the granules through suitable milling equipment. 20 4. Add item 5

and mix fBidhoeeorindtes foombssdr precitsddleiphegur@enitcally inert,

Fm%&%@%{& !ﬁé‘?vﬁ?ﬂé@%&@fﬁi%ﬁ%ﬂ%ﬂlﬁ@%ﬁﬁaﬁﬁaé&@l AR MG .
1:[)23 pgg)ge cgrn%‘g? %e%greltthSesztgereo t5a(?c, %earlc a gsrgy 1 sl's%ﬁtos Ehse%ﬂ(e can be

used, for example, as such carriers for tablets, coated tablets, dragées and hard gelatine

capsulés Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and 11qu1d polyols and the like. Depending on the nature of the active
substance no carriers are however usually required in the case of soft gelatine capsules

15  Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

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

other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more

25 compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

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

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



3. Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1
2 2 5 Total 200 200 300 600 WO 2006/061135 PCT/EP2005/012833 -18-
Mgrzléjfg}cturlng Procedure 1. Mix items 1, 2 and 3 in a suitable mixer for 30
MinUes 2> add items 4 and 5 and mix for 3 minutes. 3. PilliHt" A 20HABRE>
capsule. 5 The following examples |Ilustr§.5e the present invention without

limiting it. All temperatures are given in dégree Celsius. All starting

mate”aﬁxé‘&%s%g!@ %%W@Wc@\lﬁﬁﬁpﬁdmcﬂp@&ﬂ@e@ﬁv@%@%@)usted to

- (CA-abstract-numbers are given) or or can be prepared b th
kn%\ﬁ,ﬁlmvfﬂga{;ﬁetque@% ﬂﬂ)eeiq% R&I%lplaﬁr I Case. Rfl Ao ¥ g é) TINIS raltlon the

[4-46s@hlbrndebrethiazof:ony 2pqipezee |t9ﬁk(@1m@99n@ﬁrpf4 g4yznf a compound

| nlta@ é@ﬂ@ﬁlr@)ﬂﬁ%ﬁ@@B?G?tkﬁ'c&@e@éﬁﬁ‘ﬂxﬁ' Q%ﬁ@f&%ﬂi@f@c@u%@@@eﬁﬂable salt

U’! .

10

15

20

25

xture of 0l 2,6- qicldoro zothlaz le1 g&i
t d
of %’i%fe? VAN anana Hhnor fe pofmsns'flsuerrne carborrate in 50 ?Ivfl acetg?ﬁ%r e ™

waesiqéetﬁméhef@mﬁ@urgcmwé%@MWWﬁﬂbﬁé iisichredrit aca

treated with 25 ml of water. Extraction W|th ethyl acetate, drylng over
magnesium sulfate and evap@eatitih alg thiakde

compound 20 as a colorless solid. MS (rn/e) 254 7 (|MLI ) (b) (4-~6

C'lttexo hepabthiazol 2 vl) Diperazin 1 *idg/tablet
(2-morpholin-4-YI-5-nitro-nhenyl)- -

5mg 25 mg 1_00 mg 500 mg
1.  Compound of formula IA or IB 5 125 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1

Total | 167 167 167 831

Manufacturing Procedure

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

1.
2. Dry the granules at 50°C.
3, Pass the granules through suitable milling equipment.
4. Additem 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation
Item Ingredients mg/capsule

5mg 25 mg 100 mg 500 mg

1 Compound of formula IA or IB 5 25 100 500
2 Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4 Talc 10 15 10 25
5.  Magnesium Stearate 1 2 2 5

Total 200 200 300 600



methanone O S, CI N p o 25 To a solution of 0.25 mmol
2-morpholin-4-yl-5-nitro-benzoic acid (Example 2.1) in 0.7 ml
dimethylformamide 0.26 mmol TBTU,1.6 mmol N-ethyldiisopropylamine
200886 1mahol 6-chloro-2-piperazin-I-71-benzothiazole wer@GUEERESIEI§33
added. The reaction was then stirred at RT for two hours, concentrated in
vacuo and treated with 5 ml water. The W&-2006/061135
PCT/EP2005/012833 -19 solid is filtered off and recrystallized form
athanBictsNAEld 1 MeGHIE compound as a. yellow solid. MS (mle): 488. 1
(M+H+) 5 Example 1.2 Preparation of
[4-(6-ChiBrotbmn 2oBiaddlin 4/ Aispler it 5RO TeaptiSpoxy-5-
methanggulfasyt-pheaymetbefeaenioiéa) s o=i=o Prepared in analogy

to exam}gkgxl 1b flro 2- |so‘}2i>ropoxy 5-methanesulfonyl-benzoic 10 acid
(E)?am é I&fanag ]ﬁlorpo piperazin-1-yl-benzothiazole. The crude

| fied b !
el e e LSBT YR o T (), AR

(M+Gp3R00sHr E gvemple deBet S B¥dibaration of
(4-Benzoxazol-2-yl-piperazin-I-yl)-(2-isopropo)cy-5-methanesulonyl-

ph@ﬂyl}amﬁi@ﬁﬂwﬁlsakéeﬂmmmglczﬂm-@m@@m esdsd Sx i Uesrpure
tert #Et‘% Saler ’\Alm(%er(?fé PEL6r @ B2n BTGk 2eC BipratienzoNerohcsE; 6 the

mmo piperazine-I-carboxy c acid 20 tert-butyl ester and 63 mmol of
potéssium carbonate in 60 ml of acetonitrile was refluxed
10

Example 1.1
Preparation of [4~ (6~C}ﬂoro—benzothiazol-Z-yl)—piperazin—1-y1]-(2~morpholin*4—yl-5a
, nitro-phenyl)-methanone
(a) 6—Clﬂoro—2—DiDérézin~1uvl~benzothiazole
(D
S’<

e

A mixture of 10 mmol 2,6-dichlorobenzothiazole, 12.3 mmol of piperazine and 20 mmol
of potassmrn carbonate in 50 ml of acetonitrile was refluxed for 3 hours. The reaction
mixture was concentrated and treated with 25 ml of water. Bxtraction with ethyl acetate,

drying over magnesmm sulfate and evaporation of the solvent yielded the title cornPound

15

20  as a colorless solid.
MS (m/e): 254.7 (MH") |
(b) [4-(6- Chloro-benzothiazol-2-yl)-piperazin- 1-vl]- (2~morphohn—4—vl—5 -nitro-phenyl)-

methanone

,5  To a solution of 0.25 mmol 2-morpholin-4-yl-5- nitro-benzoic acid (Example 2.1) in 0.7
ml dimethylformamide 0.26 mmol TBTU, 1.6 mmol N-ethyldiisopropylamine and 0.25
mmol 6-chloro-2-piperazin-1-yl-benzothiazole were successively added. The reaction was

then stirred at RT for two hours, concentrated in vacuo and treated with 5 ml water. The



for 16 hours. The reaction mixture was coven: rated, diluted with water
and extracted with ethyl acetate. The organic phase was dried and
concentrated to yield the title compounds as a slightly orange solid. MS
&{1 éfo 6%125(M+H+) 25 (b) 2-Piperazin-l-yl-benzoxazole yd?%%ﬁ%‘??&@@i"ﬁi”
\>-N" CI 10.8 mmol of4-benzoxazol-2-y1- plgerazme -I-carboxylic acid
tert.-butyl ester were treated with 30 ml ota dioxane, saturated with
9ass%%%s%é?@&%@Qﬁ&%&ﬁﬁ!ﬁz&ﬁﬁﬁ@%ﬂﬁ%m&%ﬁ Wes SR HALIROM,
temperature for 1 hour, betore evaporation of 30 the solvent. This yielded
the ¥th 8%6?ﬁéound as a colorless solid. WO 2006/061135
PCHERZENB012933E-20- MS (m/e): 204.1 (M+Hi ) (~
4-Benzoxazol-2-yl-piperazin-l-yl}-(2-isopropoxy-5-rneYhanesulfonyl- pheny
g methanone a N NJ 5 Prepared |% anaIPegP/ to example 1.1 b) from
-isopropoxy-5-methanesulfonyl- -benzoic: aC|d2(ExampIe 2.2) and
2-pipefazipriagioberi éxazchonydeschibiidel- Fib-pipetesmalerthl 2nisgpropoxy-5-
triturated with diethyl ethefnm&gulﬁglmggmp@uﬂggéﬁ colorless solid.
MS (m/e): 444.1 (M+|I+) Example 1.4 10 Preparation
of(4-Benzoxazal- 2- iperazin-l-yl)-(2-cyclopentyloxy-5- ' '
methanesu nyl)-methanone YINOC=T=0 J Prepared in
analo .1 b) from
2- cyﬁtyl oxy'1 smethanesulfonyl-benzoic acid (Example 2.3) and
2-pigerazin-l-yl-benzoxazole hydrochloride. The crude material 15 was

pu”ﬂ? r¥dc tﬂré) %@8&&@!% l%tlf%h?ﬁqg%%ﬂ&wej qﬁ@tﬁeﬂ{é@ulfonyhbenzmc

compo nd as a colorless solid

10 aC1d (Example 2.2) and 6-chloro-2-piperazin-1-yl-benzothiazole. The crude material was
purified by chromatography (510, CH,Cl,/MeOH = 95/5) to vield the title compound as

a yellowish solid.
MS (m/e): 552.3 (M+CH3;COOH")
v | Exarhple 1.3
15  Preparation of (4-Benzoxazol-2-yl-piperazin-1-yl)-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone
(2) 4-Benzoxazol-2-yl-piperazine-1-carboxylic acid tert.-butyl ester
N P
O

A -mixture of 52.5 mmol 2-chlorobenzoxazol, 53.6 mmol piperazine-1-carboxylic acid

20  tert-butyl ester and 63 mmol of potassium carbonate in 60 ml of acetonitrile was refluxed

for 16 hours. The reaction mixture was conentrated, diluted with water and extracted
with ethyl acetate. The organié phase was dried and concentrated to yield the title
compounds as a slightly orange solid.
MS (m/e): 304.2 (M+H™")

25  (b) 2-Piperazin-1-yl-benzoxazole hydrochloride

N
/T
BN
@io% \JN

Cl

10.8 mmol of 4-benzoxazol-2-yl-piperazine-1-carboxylic acid tert.-butyl ester were

treated with 30 ml of a dioxane, saturated with gaseous hydrochloric acid. The

heterogenous mixture was stirred at room temperature for 1 hour, before evaporation of

30 the solvent. This yielded the title compound as a colorless solid.



MS (m/e): 470.7. (M+H+) Example 1.5 Preparation of
(4-Benzoxazol-2-yl-piperazin-1-yl)-(2-isobutoxy-5-methanesulfonyl- 20
phenyl)-methanone Y NYJ o c'l -0 Prepared in analogy to example 1.1 b)
fromre®digoebidtoxy-5-methanesulfonyl-benzoic acid (Example BCAERRDS/012833
2-piperazin-l-yl-benzoxazole hydrochloride. The crude material was

purified by chromatography (Si02, ethyl agbtate) to yield the title

compound as a slightly 25 yellow solid. MS (m/e): 458.1 (M+H+) WO
200%@1%@52% >%?)é5/012833 21 Example 1.6 Preparatlon of
(2-Gytip 3 RITZSY B & A=
enzgﬁgg&yl) p|p erazin- | yI] methanone Lal 5 ~thanesu|fon|
benzoxazole-2-thiol -1 5100 mmol

1-amino-5- ethylsulf I-2-hydroxybenzene were dissolved in 200 ml of

was added ixture refluxed over night. The solvent was
evap éd e rgsidye treated with 1 M hydrochloric acid, extracted with
ethy tate and dried. Evaporation gave the crude 10 product which was

rg cr &g{%{ d X %%éﬁgg%ﬂ%' é@&%ﬁf?lt? ?}QIHLE 1@&@:8{? R ASn 4alIBWERenzoic

soli 4 (M-H) b 2- C -5- ethan yLE% J'(}i zoledc terial
0=s26'3 (BB HsAe) 376 BE%‘?%@EH]G y %ﬂﬁ%’ ﬁ o feps cTude materia
disselvediiardtedmitf dhetdnykther to yield the title compound as a colorless solid.

MS (m/e): 444.1 (M+H")
Example 1.4
0 Preparahon of (4—Benzoxazol—2 yl-piperazin-1-yl)-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)-methanone

o

N
Nege
oo
Prepared in analogy to example 1.1b) from 2-cyclopentyloxy-5-methanesulfonyl-benzoic
acid (Example 2.3) and 2-piperazin-1-yl-benzoxazole hydrochloride. The crude material
15 was purified by chromatography (SiO», ethyl acetate) to yield the title compound as a

colorless solid.

MS (m/e): 470.1 (M+H™)
Example 1.5

Proparation of (4-Benzoxazol-2-yl-piperazin-1-yl)-(2-isobutoxy-5-methanesulfonyl-
20 : phenyl)-methanone

Prepared in analogy to example 1.1b) from 2-isobutoxy-5-methanesulfonyl-benzoic acid

(Example 2.4) and 2-piperazin-1-yl-benzoxazole hydrochloride. The crude material was

purified by chromatography (SiOy, ethyl acetate) to yield the title compound as a slightly
25  vellow solid.

MS (m/e): 458.1 (M+H")



chloride. 1 drop of N,N-dimethylformamide is added-and the reaction

mixture hold at 65 for 45 min. Evaporation of the solvent yields the title
ound as brownish solid. MS (m/e): 262.9 (M+NH4'-) (P)

\X%fg Ig%anesulfonyl benzoxazol-2-yl-uiperazine-I-carboxylic acidtan 5—%%?/?

ester 20 A mixture of 8.1 mmol of 2-chlorp-5-ethanesulfonyl-benzoxazole,

8.3 mmol piperazine- 1-carboxylic acid teft-butyl ester and 9.8 mmol of

potassium carbonate in 20 ml of acggam@lgvgas refluxed for 16 hours.

The {,eactlo mlx ;& s coo t}ﬁ é)nc%gtrat in v §rgj treated wit
50 mi\vater (I?x? i %C\Rﬁ’t‘ﬁ“ JY aCatare ant 88?%% ARGy fonyl-
concentrated ethyl acé@at@wml%m%r@mdnheltﬁlbm@ﬂlmwd as a

brownishheelicd MS1(BYe):A5di4AMi&1-13CO0) (d)
5-Ethanesulfonyl-2-piperazin-I-yl-benzoxazole hydrochloride WO

,20Q6?061135 PCT/EP2005/012833 -22-N 40 a~ _ a 10.8 mmol of
-(5- nesulfonyl-benzoxazol-2-yl)-piperazin-I- carboxyllc acid tart, butyl
esterlvere treated with 256 ml of a dioxane, saturated with gaseous
shydrechloric acid. The heterogenous mixture was stirred overnight at

roqy &%meﬁagﬂ{%o%\z@da%% ﬁﬁﬁ}ﬁ?oﬁ?&\éﬁ%%@&%%@?&&% 200 ml of

d lid. /e): 29
compound o g colrless <ol W (TG} 2904 (e 26 g nd

y~d19@rafzmelxyﬂlmﬁedwetme1@ ﬂ&mlmmaedepmadégw@esﬂametadmm 1M

b) mﬁ&%wwa@weamﬁmﬁme@mﬂa%}z&m A EXRPIRIGI% Bude
10and Sdett%ar}g Ifon¥ fﬁ%eracﬂ?] azC% 6%5‘8"9 h r}(l)ch r|de The

crddé matenar was pu roma grap ﬁ'ny G Coéflé)tel}ri% as

yierglereidolidompound as a colorless solid. MS (mle) 562.3 (M+H+) 15

EXsrnpie/d):242.4 (M-H)

{b) 2-Chloro-5-ethanesulfonyl-benzoxazole

e

N
0=8=0

15 8 mmol of 5-Ethanesulfonyl-benzooxazole-2-thiol were dissolved in 10 ml of thionyl
chloride. 1 drop of N,N-dimethylformamide is added-and the reaction mixture hold at
65° for 45 min. Evaporation of the solvent yields the title compound as brownish solid.
MS (m/e): 262.9 (M+NH,")

(c) 4-(5-Bthanesulfonyl-benzoxazol-2-yl)-piperazine-1-carboxylic acid tert.-butyl ester

3
s

&
NG

20 o
A mixture of 8.1 mmol of 2-chloro-5-ethanesulfonyl-benzoxazole, 8.3 mmol piperazine-

1-carboxylic acid tert-butyl ester and 9.8 mmol of potassium carbonate in 20 ml of

acetonitrile was refluxed for 16 hours. The reaction mixture was cooled, concentrated in

vacuo and treated with 50 ml water. Extraction with ethyl acetate and recrystallisation
25 from a concentrated ethyl acetate solution yielded the title compound as a brownish

solid.

MS (m/e): 454.4 (M+CH;COO)

(d) 5-Ethanesulfonyl-2-piperazin-1-yl-benzoxazole hydrochloride




Preparation of
[4-(5-Ethanesulfonyl-benzoxazol-2-yl)-piperazin-1-yl]-(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone YN Q_ A li b Prepared in analogy to
MAMPILFLBD) from 2-isobutoxy-5-methanesulfonyl-benzoictAddF26ps/012833
(Example 2.4) and 5-ethanesulfonyl-2-piperazin-l-yl-benzoxazole
hydrochloride. The crude material was p@r?iﬁed by chromatography (Si02,
ethyl acetate) to yield the titte compound as a colorless solid. MS (m/e):
550.2 (M+H+§\§5 Example 1.8 Preparation of . _

(2-1s@pr No\“gy-S-methanesuIfonyl-phenyI)-[4-(6-methoxy-benzothiazol-
2-yb¢%@ézincl-yl] -methanone (a) o

O e el MO AR oyic i
mmolgiehleredermetmxwitherifomiakokorne: pansed s saanys hdgrbleric
piperazing. aRd Aol smalel st waminevinbgh af tetiatydrefuren. iveporation
sealed tube was heated at 160 C for 5 min igrowave irradiation.

5I' hé’?%?fﬁ%t A %ﬁéggﬁgsﬂ%cﬁ%% Atrated aacrl%l) ?i%srr%%i{(%e was purified by
chrdffidtogap?sy4 81021 methanol/dichloromethane) to yield the title

compQyng,as seNite S ol et dstilfe)iy2pBed M -6} ehdiesidfonybbenzoxazol-2-

5-methanesulfonylsphepyl)-f4-.6-methox bemothiazol-2-yl)- ib peazin-l-~11
methaRBTe 6= NS =50 N ‘

o - L
oa°)
\%} /d:\g o=

10 Prepared in analogy to example 1.1 b) from 2-cyclopentyloxy-5-methanesulfonyl-benzoic
acid (Example 2.3) and 5-¢thanesulfonyl-2-piperazin-1-yl-benzoxazole hydrochloride.
" The crude material was purified by chromatography (SiOo, ethyl acetate) to yield the title

compound as a colorless solid.

MS (m/e): 562.3 (M+H")
15 Example 1.7

Prép aration of [4-(5-Ethanesulfonyl-benzoxazol-2-yl)-piperazin- 1-y1]-(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone :

S
$

=( 0=5°0
NVl |

o]
Prepared in analogy to example 1.1 b) from 2-isobutoxy-5-methanesulfonyl-benzoic acid

20 (Example 2.4) and 5-ethanesulfonyl-2-piperazin-1-yl-benzoxazole hydrochloride. The
crude material was purified by chromatography (SiOz, ethyl acetate) to yield the title
compound as a colorless solid.

MS (m/e): 550.2 (M+H")

25 ' Example 1.8
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4- (6-methoxy-benzothiazol-
2-yl)-piperazin-1-yl]-methanone

(a) 6-Methoxy-2-piperazin-1-yi-benzothiazole




Prepared in analogy to example 1.1 b) from
2-1sopropoxy-5-methanesulfonyi-benzoic acid (Example 2.2) and
6-Methoxy-2-piperazin-I-yl-benzothiazole in tetrahydrofuran. The cru
%%?3?‘3?%5 purified by chromatography (SiO2, heptane/etﬁ’)ﬁ é}g}é%%(kséslggss
yield the title compound as a white foam 15 MS (m/e): 490.3 (M+H+)
Example 1.9 Preparation of

(2-1sopy, gxy -5-methanesulfonyl-phenyl)-[4-(6-nitro-benzothiazol-2- yl)
-plp\er thanone (a) 6-Nitro- 2 plperazm -I-yl-benzothiazole 20

A mixture of 1. 40 mmol 2-ch|oro-6- nlt othiaz 7- )
4.18 woiriBre of i B‘éf%ﬁ]ezaﬁ%%ﬁfﬂ? F@fﬁiﬁé?i‘?&%f?n 5{%%% 5l
tetrabhyslrafutperdvise sedled tubeolwdsicdglediae 1606 @l ffrtdtoehyidrefntiarin a
iR adialiona theeacksn Hﬁiﬁ%@éﬂﬁécmwﬁ&r@ﬁ%d&ﬂ@ﬂtﬂeeaamn
residue was purified by E?AWO e‘g afﬁl %7 SiO2, r atography (Si

e tREHERATRR SRR é*f'fqg% d Spélompou PEL VeTlow A |

M Snfethejroictl ¢hdateithqhy (R Iseidridp dide-sompenadasamdninsshdn 10(4

(6- M% zeihiazols4yh-piperazin- 1- yII -methanone 0- 6~ NJ ON j
2006/061 [

tetrahydrofuran Th crde materlal was purlfled by chromatography
(Si02, hepta e/ thyl acetate) and the residue was then triturated in ether
to yleld tlier idé c pound as a yellow solid. 5 MS (m/e): 505.3 (M+H+)

E .10 Pr‘éﬁ;ﬁration of
IS(c)lpr ai(g L)Qlefq '&?@Zfﬂeah\{ﬂesdfonyl -benzoic
benzo Gazole-4- oxy d me yI ester

acid (Example 2 2) and 6- Me oxy-2-piperazin- 1~yl benzothlazole in tetrahydrofuran.
The crude material was purified by chromatography (8i0y, heptane/ethyl acetate) to yield
. the title compound as a white foam.
15 MS (m/e): 490.3 (M+H")
. Example 1.9
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)- [4-(6-nitro-benzothiazol-2~
y1)-piperazin-1-yl]-methanone
(a) 6-Nitro-2'Diperazin—1uvl—benzofhiazole
OO
0 1
A mixtare of 1.40 mmol 2-chloro-6-nitrobenzothiazole (CA = [2407-11-6]), 4.19 mmol

of piperazine and 4.19 mmol of triethylamine in 5 ml of tetrahydrofuran in a sealed tube

was heated at 160 °C for 10 min under microwave irradiation. The reaction mixture was
concentrated and the residue was purified by chromatography (SiOs,
25 methanol/dichloromethane) to yield the title compound as a yellow solid.

MS (m/e): 264.9 (M+H") |
(b) (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-( 6-nitro-benzothiazol-2-yl)-piperazin-

1-vl}-methanone

m%
SYN\)

o‘r:l'-g’w 02820
J ;




c=s=0 0~o0 10 Prepared in analogy to example 1.1 b) from
2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.2) and
2-Piperazin-1-yl-benzothiazole-4-carboxylic acid'methyl ester

MYRP8eHISHEE in tetrahydrofuran. The crude material was puRfi@dFRAp05/012833
chromatography (SiOZ, heptane/ethyl acetate) and the residue was then
triturated in ether to yield the titte compourd as a white solid. 15 MS

(m/e) 518.5 (M+H+) Exampl Pre tlon of

e R MR AL e R e

2-yiyidifBraziplel2y) ammmé@wym(bm@zeﬁaaé@qmnatﬁw@q@rﬁfuran The

((eéacmgln%g%;)mf ﬁ?@ B}Q@M&ﬁ@dﬁi@%%’@@ﬁyﬁfﬁﬂﬁﬂ@ aetthe) ancc’; the
xample an oXy erazi enzothiazo ide

in &SN g?éﬁ?ré’ntr%e%cgd e}rzlﬁi’gkglya%@vr;hs %UI’I ied Ci/ugérom ograp[géi

{Sioes E@{ﬁ}iﬁéﬁ‘eil{%*asefate) and the residue was then triturated in ether

to yield the titte compound as a whitxgaltk 25MS (m/e):490.5 (M+H+)
Example 1.12 Pre

A B e e e S L OB A
yl)-piperazin- I-yl] methaWéﬂﬁ]@E\?\?@ 26@@7982@%3“5@6?@@2?3@5/012833

-25- 0 SYN N 03$=0 A=0 0 Prepared in analogy to example 1.1 b) from
2-isopropox ethanesulfonyl-benzoic acid (Example 2.2) and _

4-Ni %brﬁer [n-1-yl-benzothiazole hydrochloride in tetrahydrofuran.
The&ge matérlal was purified by chromatography (SiO2,

10 Prepared in analogy to example 1.1 b) from 2-isopropoxy-S—methénesulfonyl—benzoic
acid (Example 2.2) and 2-Piperazin-1-yl-benzothiazole-4-carboxylic acid methyl ester
hydrochloride in tetrahydrofuran. The crude material was purified by chromatography
(Si0;, heptane/ethyl acetate) and the residue was then triturated jn ether to yield the title
compoun(d asa Whité solid. ‘

15  MS (m/e): 518.5 (M+H

‘ Example 1.11

Preparation of (2—Isopropoxy—5—methanesulfony1~phenyl)~[4-(4—metho>iy—benzothiazol—

_ 2-yl)-piperazin-1-yl]-methanone

A
.

S
o o

P

20 Prépared in analogy to example 1.1 b) from 2-isopropoxy-5-methanesulfonyl-benzoic
acid (Example 2.2) and 4-Methoxy-2-piperazin-1-yl-benzothiazole hydrochloride in
tetrahydrofuran. The crude material was purified by chromatography (SiOo,
heptane/ethyl acetate) and the residue was then triturated in ether to yield the title

‘ compound as a white solid.

25 MS (m/e): 490.5 (M+H") .

Example 1.12
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-nitro-benzothiazol-2-

yl)-piperazin-1-yl]-methanone



5 heptane/ethyl acetate) and the residue was then triturated in ether to
yield the titte compound as a white solid.. MS (m/e): 505.3 (M+HTt)
Example 1.13 Preparation

gvff)df ? ﬁ%rg)cy benzothiazol-2-yl)-piperazin-ly1]-(2- |soprop'c))%/%P 2Q5/012833
medranesulfonyl-phenyl)-methanone o o gN S NJ N O=j=0 O Prepared
in analogy to example 1.1 b) from

2-isopropoxy-5-methanesulfonyl- ben20|c acid (Example 2.2) and
2-Piperazin-1gyl zothiazol-4-01 hydrochloride in tetrahydrofuran. The
crude m@@Fal purified by chromatography (Si02, 15 heptane/ethyl
ace@)&and thresresidue was then triturated in ether to yield the title
compguzmd as a white solid. MS (role): 476.0 (M+Ht) Example 1.14

Pre aration of [4-

fﬂB‘f{f%’é‘rﬁﬁ%ﬂﬁ’}& %Wkﬁﬁe\rlg&f M@Rg%%é&%h%sulfonyl -benzoic
meﬂnah(mw phenyB-hiethdapiperafa)-5-Citloroothipzelelzydrochloride in

yl-y @fﬁ%‘ﬁ e J%um %ﬁ@%%@p@@@e@%%ﬁﬂimatography (810,

2,5-dichlorobenzothiaz 941 2 e .

| %\nc}‘ipﬁaf?‘rﬁg%{%ﬁﬁtg %Iée?h B WF‘SZ%‘?Te ]rt)g i ?Elr%ﬁ }llr?rat%s ﬁgh Ay
25 waspeated athée @Hér 5 min under microwave irradiation. The
reaghionnixtsye as- goncentrated and the residue was purified by
chromatography (SiO2, meth anol/dh%plorczn}e} ane) to yield the title
compound as a white solid. MS (m/e 3'CI}M+Ht), 256.2
({3'C1Pnepaaeyigy) of [4-(4- Hydroxy-benzothiazol-2-y1)-piperazin-1-yl]-(2-isopropoxy-5-

1#4-f5-Chloro- benzothmzolﬁ%}m&p@aﬁwﬁhyﬂy&ﬁmnmpﬁxy -5-methanesul

fonyl- 30 phen)l)-rﬂl\ethanone WO 2006/061135 PCT/EP2005/012833 -26-
0 0

Sl
° . .
| Prepared in analogy to example 1.1b) from 2-isopropoxy-5-methanesulfonyl-benzoic
acid (Bxample 2.2) and 2-Piperazin-1-yl-benzothiazol-4-ol hydrochloride in
 tetrahydrofuran. The crude material was purified by chromatography (5iO2,
15 heptane/ethyl acetate) and the residue was then triturated in ether to yield the title
 compound as a white solid.
MS (m/e): 476.0 (M+H")
Example 1.14
Preparation of [4-(5-Chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-
20 methanesulfonyl-phenyl)-methanone
(a) 5-Chloro-2-piperazin-1-yl-benzothiazole

Cl

-0
A mixture of 0.49 mmol 2,5- d1chlorobenzoth1azole (CA = [2941-48-2]), 1.47 mmol of
piperazine and 1.47 mmol of triethylamine in 5 ml of tetrahydrofuran in a sealed tube

25  was heated at 160 °C for 5 min under microwave irradiation. The reaction mixture was
concentrated and the residue was purified by chromatography (8iO,, v
methanol/dichloromethane) to yield the title compound as a white solid.

MS (m/e): 254.1 ({(*CIM+H"), 256.2 ({7 ClIM+H™) '
(b) [4-(5-Chloro-benzothiazol-2-y])-piperazin-1-vl]-(2-isopropoxy-5-methanesulfonyl-

30 phenvl)-methanone




ILINY JN o="y=0 a Prepared in analogy to example 1.1 b) from
2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.2) and
5-chloro-2-piperazin-1-yl-benzothiazole in tetrahydrofuran. The crude
wWiateiebersss purified by chromatography (SiO2, heptane/ethBd aE@ea8)12833
and the 5 residue was then triturated in ether to yield the title compound
as a white solid. MS MS (m/e): 494.3 ({356HM+H+), 496.2 ({3701}M+H})
Example 1.15 Preparation of

[4-(6-Ethoxy-b ndethiazoI-2-yI)-piperazin-l-yl]-(2-isopropoxy-5- 10
methanes enyl)-methanone (a) 6-Ethoxy-2-piperazin

-l-yl- %ﬁ'azgi_gzgl N NH ""Or- ~~\/ A mixture of 1.36 mmol
2-chlero-6-ethoxy-benzothiazole (CA = [79071-17-3]), 3.00 mmol of

pipgrazine and 3,00 er;“;'gqijt”%%% fO}H% {Eo%ﬂ%%&&l%”ﬁ@ﬁ%)é‘w@&hsﬁ Benzoic

15 sEH18 &%urt’)e Wa r 5 min under microwave

|rramai|fﬁxam1@ée%&b%%%@%%&%énﬁa‘?&%@ﬁ&aﬁ? e rRdRiRbayuran. The
purﬁ@a&ﬁﬁaﬁmwﬁﬁwwmmmlw@wnmwaﬁeﬂ tocjdtsiativbthe
jtie ¢ gﬂg%‘ag nW i@ds?x i, M3 (TUR)ibAR MBI 45 Hafatbocoray

0

enzothiaz azin-I-yll (2- |sopr -S-methanesulfon 1- 20
ph&ﬁﬂ%ﬁé&’(‘/ﬁﬁ 54} ﬁ?@r to example 1.1 b)
from 2-isopropoxy-5- methanesulfonyl ben20|c acid (Example 2.2) and
6-ethoxy-2-piperazin-l-yl-benzothiazgig, in tgqlgydrofuran The crude

material was purified by chromatogra tane/e etate s
and thé 2@?@&8{38%@ ﬁﬁéh%ﬁ&%ﬂ’é%% ' ?da n'{'tﬁg compbL zﬁgxy >
@s a white solid. MS MS (mé)ammrm-?ﬂql@lﬂkamﬁlenl?ﬂ%

(a) 6-Fthoxy-2-piperazin-1-yl-benzothiazole

N 7\
/@\}—N NH
’ /\0 5 \__/

A mixture of 1.36 mmol 2*chloro—6—ethoxy~benzothiazole (CA = [79071-17-3}), 3.00

© mmol of piperazine and 3.00 mmol of triethylamine in 5 ml of tetrahydrofuran in a

15 sealed tube was heated at 160 °C for 5 min under microwave irradiation. The reaction
mixture was concentrated and the residue was purified by chromatography (SiO»,
methanol/dichloromethane) to yield the title compound as a white solid.

MS (m/e): 264.3 (M+H")’ ‘
(b) [4-(6-Fthoxy-benzothiazol-2-y1) -piperazin-1-vl]-(2-isopropoxy-5-methanesulfonyl-
20 phenyl)-methanone
| N
bﬂ\O—Gs"g’@ OL%’\ZO R
Prepared in analogy to example 1.1 b) from 2-isopropoxy-5-methanesulfonyl-benzoic
acid (Example 2.2) and 6-ethoxy-2-piperazin-1-yl-benzothiazole in tetrahydrofuran. The

crude material was purified by chromatography (SiO», heptane/ethyl acetate) and the
~ 25 residue was then triturated in ether to yield the title compound as a white solid.
MS MS (rm/e): 504.1 (M+H")
Example 1.16
Preparation of (2-Isopropoxy~5~meﬂ1anesu1fonyl—phenyl)—[4—(2-methy1—benzothiazol~5~
yl)-piperazin-1-yl]-methanone

30 (a)4-( 2-Methvl-benzothiazol-5-v1)-piperazine-1-carboxylic acid tert.-butyl ester




Preparation of
(2-1sopropoxy-5-methanesulfonyl-phenyl)-[4-(2-methyl-benzothiazol-5-

%‘/%})%(B 1azin-1-yll-methanone 30 (a) 4 (2
ethy

-benzothiazol-5-yl)-pinerazine-I-carboxylic acid tert.-bﬁ?ﬁ/%%%%orswgﬁ

2006/061135 PCTIEP2005/012833 -27- IN Rok S To a mixture of 1.3
mmol 5-bromo-2-methylbenzothiazole, 1~.37rﬁmol piperazine-I- carhoxylic
acid, 2.0 mmokpotassium hydroxide, 0.01 mmol bis(tri-

tert.butylphosﬁlrd )palladium and 0.01 mmol cetyltrimethylammonium

bro

NI)S ml toluene 1 drop of water is added. The reaction mixture is

heated overnight under argon at 90 C. Addition of water and extraction

witf etissetbl givese isamet sretAR IS Blinfleylymmol piperazine-1-
chremaspgranhy, (3Q2: dyelehaxariedethjkatetataraid)ittyield the title
compound.ag a yellowish Qlid: M (Mg 334 A MR IO INMEN romide in 1
|5r?§?g§?ﬁyﬁﬁé’éﬁﬁz%‘f% ggéﬁgﬁ?éﬁ?gride rlel Ne r.epareéy in analo ytr'OInl o

: . log
ExAERS A A RS BTGRP pibErAS I ght under
1-carpsxytisoacidAadizbutyfeste nahedioxamesdtaraybetetith gaseduewnish oil

hydfeg i - . M@;é’cﬂ&lﬁlﬁ}x/thl 7:3 ield th
(2-?3%%%% l%ﬁr%%%%q%?}géﬁé}%éml? -methl-bgngo%igczeglifgl)-) o yieche

pip & HRTRARRYEHE

WiPGTON NNJ i oto Prepared in analogy to

exaniplenle]l: ) FOMEMethyl-5-piperazin-1-yl-benzothiazole

bydrochlgride. and, 2-isoRrapaxy:2;saathanasulientbhenzoic acid (example
2.2) In 20 acetonitrile. Trituration in diethyl ether yields the title compound

as a yehllowis@id. MS (mle): 474.1 (M+H+)

15

20

25

e
s

Prepared in analogy to example 1.6 (d) from 4-(2-methyl-benzothiazol-5-yl)-piperazine-
1-¢arboxylic acid tert.-butyl ester and dioxane saturated with gaseous hydrochloric acid:
MS (m/e): 234.1 (M+H™) ' '

(¢) (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4-(2-methyl-benzothiazol-5-y1)-

piperazin-1-yll-methanone

. e} OJ\ -
(N
N NJJ@
<y

. O:?:o

Prepareci in analogy to example 1.1 (b) from 2-methyl-5-piperazin-1-yl-benzothiazole

hydrochloride and 2-isopropoxy-5-methanesulfonyl-benzoic acid (example 2.2) in

acetonitrile.

Tritaration in diethyl ether yields the title compound as a yellowish solid.

MS (m/e): 474.1 (M+H") ’
; Example 1.17

Preparation of (2-Isobutoxy-5-methanesulfonyl-phenyl)-[4- (2-methyl-benzothiazol-5-

yl)-piperazin-1-yl]-methanone

oo’\(

N
N N/
—*{SD/ 050

| Prepared in analogy to example 1.1 (b) from 2-methyl-5-piperazin-1-yl-benzothiazole

hydrochloride and 2-isobutoxy-5-methanesulfonyl-benzoic acid (example 2.4)in

acetonitrile.



Example 1.17 Preparation of
(2-1sobutoxy-5-methanesulfonyl-phenyl)-[4-(2-methyl-benzothiazol-5- 25
yl)-piperazin-l-yl]-methanone 0 O'h' r~N N N/ Prepared in analogy to
QP ALIBIb) from 2-methyl-5-piperazin-1-yl-benzothiazol8CT/EP2005/012833
hydrochloride and 2-isobutoxy-5-methanesulfonyl-benzoic acid (example
2.4) in acefonitrile. WO 2006/061135 PGR#P2005/012833 -28
Chromatography (Si02; ethyl acetate) yields the title compound as a . i
brofhTSF 8PS SiRie paBa s ekt HR e e R AR BRE sa ApioH Biph solid-
(2-Iseprapexys-mathangsulfonyl-phenyl)-(4-quinolin-2-yl-piperazin-I- 5
yl)-methanone (a) 4-Quinolin-2-yl-piaeradiaglrgarboxylic acid text.-butyl
ester CN~lok N NJ A mixture of 6. mmﬁciz-cﬁl roquinpline, 6.7 nimlol .
iR BB RERET e R PEUH e 1 B n A B p perevin-1-
garbonate in 15 ml acetonitrile was rftmesbahOmgvernight. The reaction
mixiyre is,coneenrated, water is added and-ihe-compound.: extracted with
ethyl"acetate. %nromatography (S102; cyclohexane / ethyl acetate 9/1)

gave the ti Noqpiapound as a colorless solid. MS (m/e): 314.3 (M+H+) (b)
2-Pi m-lvI-uinoline hydrochloride N N~ 151~ ~ CI Prepared in

anal example 1.6.(d) from 4-quinolin-2-yl-piperazine-I-carboxylic

acidfert hubiesienand digxang saturaied with@assausdy dieehlasic acid tert-

. acid. MS (m/c): 214.4

butyl ester and 12.2 ng\réllgﬁg;gtassium carbonate in 15 ml acetonitrile was refluxed

10 overnight. The reaction mixture is concentrated, water is added and the compound
extracted with ethyl acetate. Chromatography (SiOa; cyclohexane / ethyl acetate 9/ 1)‘gave
the title compound as a colorless solid.

© MS (m/e): 3143 (M+H")
(b) 2-Piperazin-1-yl-quinoline hydrochloride

e

~ Prepared in analogy to example 1.6 (d) from 4-quinolin-2-yl-piperazine-1-carboxylic

acid tert.-butyl ester and dioxane saturated with gaseous hydrochloric acid. .
MS (m/e): 214.4 (M+H")
(c) (2-Isopropoxy-5-methanesulfonyl-phenyl)-(4-quinolin-2-yl-piperazin-1-yl)-

20 methanone

o]

A
SESh

Prepared in analogy to example 1.1 (b) from 2-piperazin-1-yl-quinoline hydrochloride

Q

\_7

and 2-isopropoxy-5-methanesulfonyl-benzoic acid (example 2.2) in acetonitrile.
Trituration in diethyl ether yields the title compound as a yellowish foam.

25 MS (m/e): 454.4 (M+H")
Example 1.19

Preparation of (2-Isobutoxy-5-methanesulfonyl-phenyl)-(4-quinolin-2-yl-piperazin-1-
yl)-methanone
o
mﬁfg
N NS
o 050



(c) (2-1sopropoxv-5methanesulfonl-phenyl)-(4-quinolin-2-7Llierazin-I-I 20
methanone 9of N NON Prepared in analogy to example 1.1 (b) from

8' O%g%zan -l-yl-quinoline hydrochloride and
%’lsopropoxy 5-methanesulfonyl-benzoic acid (example 2. 2)P‘r:|T/ EP2005/012833
acetonitrile. Trituration in diethyl ethery é%is the title compound as a

yellowish foam. 25 MS (m/e): 454.4 (M+H") Example 1.19 Preparation of
(Zﬁ § LXK - %'?cp&%ﬂjl Q¥'1R'BG}@I>6%1(2§O%I inodin- g‘MLQhﬁlﬂmﬂﬂdrochlorlde

anone o} 061 24 ace 1r11e
P@F@?@b@?@@’z%é%eﬂ’ﬁg ﬂ%oéﬁﬁﬁl)gy 58 §mp a5 (SRt

2- mﬁie@amm‘grﬂyﬁlhq&ﬁl@hmﬂ“ﬂ/wa@tﬂbﬂdés Hregtitle compound as a yellovnsh solid.
2-igpb @p@ms)ulfonyl -benzoic add (example 2.4) in acetonitrile.

Chromatography (Si0O2; ethyl ace MEe Lglz%e tide compound as a
Yellowish solid. ' MS (m/e): 468.4 (M+ )ﬁ f xample 1.20 Preparatlon of

[4-(6-CHioepagutino|inf-2yh-Biperegvinol-2orl sopegeiy 15yl - (2-isopropoxy-5-
methanesulfonyl-phenyl) mgemn@p%@ymtmm

noln-2-y b v Acid fert-bu IN:E'E]I_CI t
10 Bidssdupra i (o] dichioroqu.inolline

and plperazm&(l)J@arboxyllc acid tert- butyl ester. Crystalllsatlon from

meth s the title compound as a colorless solid. MS We): 348.5
(Mt ) -Chloro-Ziperazin-louinoline hydrochloride

10 Prepared in analogy to example 1.18 (a) from 2,6-dichloroquinoline and piperazine-1-
carboxylic acid tert-butyl ester. Crystallisation from methanol yields the title compound
as a colorless solid. '

MS (m/e): 348.5 (M+H")
(b) 6-Chloro-2-piperazin-1-yl-quinoline hydrochloride
(N

N N4
AT T

Prepared in analogy to example 1.6 (d) from 4-(6-chloro-quinolin-2-yl)-piperazine-1-

15

carboxylic acid tert.-butyl ester and dioxane saturated with gaseous hydrochloric acid.
MS (m/e): 248.1 (M+H")
(c) [4-(6-Chloro-quinolin-2-yl)-piperazin-1-y1]-(2-isopropoxy-5-methanesulfonyl-

20 phenvl)-methanone

Weae

Prepared in analogy to example 1.1 (b) from 6-chloro-2-piperazin-1-yl-quinoline
hydrochloride and 2-isopropoxy-5-methanesulfonyl-berizoic acid (example 2.2)in
acetonitrile.
25 Chromatography (SiOy; ethyl acetate) yields the title compound as a yellowish foam.
MS (m/e): 488.1 (M+H")
Example 1.21
Preparation of [4-(6-Chloro-quinolin-2-yl)-piperazin-1-y1]-(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone



N\ N, NJ cl 15 Prepared in analogy to example 1.6 (d) from
4.-(6-chloro-quinoIin-2-y|)-piperazine-|— carboxylic acid tert.-butyl ester and
dioxane saturated with gaseous hydrochloric acid, MS (m/e): 248.1

W 2469/¢6)184- (6-Chloro-uinoin-2- -ierazin-I-vl -/2-isopropoxyCT/EP2005/012833
5-methmesulf_onnl- 26 hen'l)-methanone N NJ CI N 0o=~-0 Prepared in
analogy to example 1.1 (b) from 6-chloro-2épiperazin-I-yl-quinoline
hydrochloride and 2-isopropoxy-5-methanesulfonyl-berizoic acid (example
2.2) in acetonitrfleg2% Chromatography (Si02; ethyl acetate) yields the
title comppu@ellowish foam. MS (m/e): 488.1 (M+H+) Example
1.21 HrébaFation Qi
[4-(8-Ch|oro-quinoIfn-2-yl)-piperazin-l—yl]-(2-isobutoxy-S-
metPrenesdiormialsisig RErmatisdnb RS S0Beyis 21Rerazin-1-yl-quinoline
PCE@P&@M@&&&@&B&thNCNiqﬂz@lﬁl@sB}ﬂep@ldedzn'amaié@@cmmﬁdI'ex
1.1 gbgtfro%lg:cl>Ioro-2-piperazin-l-yl-quinoline hydrochloride and

2-iso%u?6l>1<y methanesulfonyl-benzoij id le 2.4) i itri
e T Gl R B B e U

colasisss2e)id03M SMrIEE): 503.1 (M+H+) Example 1.22
Example 1.22

Preparation of [4-(6-Chloro-quinolin-2-yl)-piperazin-1-yl]-(2-cyclopentyloxy-5-
methanesulfonyl-phenyl)-methanone

| 10
A~
N N
o m 080

Prepared in analogy to example 1.1 (b) from 6-chloro-2-piperazin-1-yl-quinoline
hydrochloride and 2—cyclqpentyloxy~5~methanesulfonyl—benzoic acid (example 2.3) in

10

acetonitrile.
Chromatography (5i0y; ethyl acetate) yields the title compound as a colorless solid.
15 . MS (m/e): 515.1 (M+H") '
. o ‘Example 1.23 .
Prepdration of (2~Isobutoxy~S—meﬂlaneswdfonyl-phenyl)~(4»quinoxalin—Z—yl—piperazin«
| 1-y1)-methanone

(a) 4-Quinoxalin-2-yl-piperazine-1-carboxylic acid tert.-butyl ester

Ao
CETO A

20
A mixture of 9.1 mmol 2-chloroquinoxaline, 10.0 mmol piperazine-1-carboxylic acid

tert-butyl ester, 22.8 mmol potassium carbonate and 2.1 mmol potassium iodide in 20 ml

of toluene was refluxed overnight. The reaction mixture was cooled, poured into water

and extracted 3 times with ethyl acetate. The organic phase was dried, evaporated and the
25 title compound was crystallised from methanol. Yellowish solid. ’

MS (m/e): 315.0 (M+H")

(b).2-Piperazin-1-yl-quinoxaline hydrochloride

'/\N
A
©;\;/ T &




Preparation of
(4-(6-Chloro-quinolin-2-yl)-piperazin-l-y1]-(2-cyclopentyloxy-5-

ogy ?cl)%sxample 1.1 (b) from 6-chIoro-2-piperazin-l-yl-quing iR V3/012833

WS%%Q sulfonyl-phenyl)-methanone NI ~"N 01=0 10 Pre% red. in
ana

hydrochloride and 2-cyclopentyloxy-5-methanesulfonyl-benzoic acid
(example 2.3) in acetonitrile. Chromatography (SiO2; ethyl acetate) yields
the,fide compaund As, 2.colprless @ itbulb i diale)-25A 5 dp Mtk ) -carboxylic

Example 1.23 Preparatjon of . : e acid.
(2-1§ ’Eb)ék}rg-ﬁﬁ ﬂﬁe‘gﬁﬁ%%eyﬁ?’b‘f%%tﬁﬁBV-’(*E’-éﬁf‘r?é%?a Yﬁfgfﬁcﬁlgé%zin- .
1-Wihtethxriofd (E-40uinoxalm-2 y1-pierazine-I-carboxylic acid
tent butyhiesierN Nafa 20 Aembitybersh o4 qmokAinklolopipimesialine])-

10.0 mmol piperazine-I-carboxylic acid tert-butyl ester, 22.8 mmol

o

rbonate and 2.1 mmol potassium iodide in 20 ml of toluene

was refluxed overnight. The reaction mixture was cooled, poured into
water and extracted 3 times with ethyl acetate. The organic phase was

dried, eva@%@d the 25 title compound was crystallised from
me B;r owisfi solid. MS (mle): 315.0 (M+H+) (b)
2-P [

200610614 REJIFRAA0R(ILA838) ki piaiadin anajogyalimedtmplechloride

Zin-1-yl-gliindxaline hydrochloride Na* N\NJ'/N H_CI WO

(I rom 4-quin

. 2-y1- ine-I- lic. acid tert.-hutyl.est
b e i br g mnet e S e R S

(M+E)omatography (SiOy; ethyl acetate) yields the title compound as a yellowish foam.
S0 MS (m/e): 527.3 (M+CH3COO)

15

20
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Example 1.24
Preparation'of'(Z—Isopropoxy—S—methanesulfonyl-phenyl)—(4~quinoxalin-2-yl-piperazin—

1-yl)-methanone

oo
e
CLy JKE?

Prepared in analogy to example 1.1 (b) from 2-piperazin-1-yl-quinoxaline hydrochloride

and 2-isopropoxy-5-methanesulfonyl-benzoic acid (example 2.2) in acetonitrile.

Chromatography (SiO; ethyl acetate) yields the title compound as a yellowish foam.

© MS (m/e): 455.5 (M+H")

Example 1.25
Preparation of (2-Cyc10pentyloxy*5»methanesu1fonyl—phenyl)—(4~quinoxa]in—2-yl~

piperazin-1-yl)-methanone

Lo
-
N NS
o o

Prepared in analogy to example 1.1 (b) from 2-piperazin-1-yl-quinoxaline hydrochloride
and 2—cyclopentyloxy—S—methanesulfonyl—benzoic acid (example 2.3) in acetonitrile.
Chromatography (SiOg; ethyl acetate) yields the title compound as a yellowish foam.

MS (m/e): 481.5 (M+H")



(cJ2-Isobutoxy5-methansulfonyl-phenl-4-uinoxalin-2-yl-pipera7in-1- 1)- 5
methanone Y 0 0 YNJ/ ol o Prepared in analogy to example 1.1 (b) from
2-piperazin-l-yl-quinoxaline hydrochloride and

YRS -methanesulfonyl-benzoic acid (example 2.4) iR EEIGAIE2833
Chromatography (SiO2; ethyl acetate) yields the title compound as a

yellowish foam. to MS (m/e): 527.3 (M+CBBOOO) Example 1.24

Preparation of
(2-Isopropoxy-5-methanesuIfonyl-plﬁgéﬁlﬁy-l‘f&dzginoxalin-2-y|-piperazin-

1-yDrepethdomne( 2 Kdithpors Preghracsitfematobyrleiamphelini3 (g fipsrazin-1-
2-piperazin-l-yl-quinoxaline hydroclg,lgffg&hme ‘

2- |sorooxy 5- methanesulfon I-bnz c acid (e

._A_ RE A Al q,.— _‘ !
compound asjg yVHOWISh foam. MS (m/e) 455 5 (M+Ht) Example 1.25 20
Prepar tldﬁ\pf

2- entyloxy-5- methanesulfonyl phenyl) (4-quinoxalin-2-yl-

piperazin- |-yl)-methanone J | t I b) frol
2. p?ﬁ@??ﬁi Pﬂna{?%g?affff?g]ﬁg%ﬁreﬁaﬁ% % o oc?uleﬁ(oef{rrl]g a%&' pxp(e Zzﬂ%r-‘l- y
2- Cymibweﬂm@wiﬁb@mmwuﬁb?wnﬁégﬁ@b’é&@%e%ﬁbFé@Bj gyl acetate 1/1)

aceianirie s S zhiematadraphuSi0 ethyy acetaia) yieldsteifiélproduct as a
com O'éi%;?%%‘? yellowish foam. MS (m/e): 481.5 (M+H}) WO

CT/EP2005/012833 -32 Example 1.26 Preparation of
1?2 I%’ifp@@b@xill%-?ﬁé’ﬂhﬁﬁésulfonyl -phenyl)-(4-quinolin-3-yl-piperazin-I-

yl)-methanensfa)-4-Quinaline Byiotitssdine-l-carboxylic acid tert. -bu 1
ester
e

=

P
Prepared in analogy to example 1.6 (d) from 4-quinolin-3-yl-piperazine-1-carboxylic
acid tert.-butyl ester and dioxane saturated with gaseous hydrochloric acid. Yellow solid.

15 MS (m/e): 214.4 (M+H")

(¢) (2-Isopropoxy-5-methanesulfonyl-phenyl)-( 4-quinolin-3-yl-piperazin-1-vl)-

methanone

Preiaared in analogy to example 1.1 (b) from 3-piperazin-1-yl-quinoline hydrochloride
20 and 2-isopropoxy-5-methanesulfonyl-benzoic acid (example 2.2) in acetonitrile.
Chromatography (SiOy; ethyl acetate) yields the title compound as a colorless foam.
MS (m/e): 454.5 (M+H") ‘
Example 1.27
Preparation of (2-Isobutoxy-5-methanesulfonyl-phenyl)-(4-quinolin-3-yl-piperazin-1-
25 y1)-methanone
Q
WeacH
LT oh
Prepared in analogy to example 1.1 (b) from 3-piperazin- —yl -quinoline hydrochloride
and 2- 1sobutoxy—5 -methanesulfonyl-benzoic acid (example 2.4} in acetonitrile.

Chromatography (SiO»; ethyl acetate) yields the title compound as a colorless solid.



N N $ N Prepared in analogy to example 1.16 (a) from 3-bromoquinoline
and piperazine-I- carboxylic acid tert-butyl ester. Chromatography (Si02;
fslohexane / ethyl acetate 1/1) followed by cristallisation frodeie;[’?ﬁ/l012833
er cycfof’lexane yields the title product as a colorless solf%,/% )

(m/e): 314.2 (M+H+) bl 3-Piperazin-1_y -guinoline hydrochloride ~a J
Prepared in analogy to example 1.6 (d) from '
4-quinolin-3-yspi ine-I-carboxylic acid tert.-butyl ester and dioxane
saﬁrg;%ldpe?/\'/i%ﬁzgga efﬁl:} hydrochloric, acid Yeg w solid. 15 MS (rn/e):
214.4 (M+H’) c 2-Iso ropox -5‘-rneth%’ﬁ%‘§%jﬁc}ﬁy -phenyl) (4-c~uinolin-3-~1
uiperazirpkaytibn wigthaydopentip RIS Prefhareshifo b gy ok ampriin 1 vi-
(b) from 3-piperazin-|-y|-quin%@%{@g@jqﬂg@ag&@nd '
2-isopropoxy-5-tiiethanesulfonyl-benzoic acid (example 2.2) in acetonitrile.
Chromatography (@82; ethyl acetate) yields the title compound as a
colorless foanil.MS (m/e): 454.5 (M-I-I Example 1.27 Preparation of
(2-1sabut 5 hanesulfonyl-phenyl)-(4-quinolin-3-yl-piperazin-I- 25
%I)- none #iN-N 0=5=0 Prepared in analogy to example 1.1 (b) from

P

-i

' iperazin-Il-yl-quinaline hydrochlary and . - 1-1-vl-quinoline hydrochloride
2 's%ﬁﬁ%‘%%ﬁ%?ﬁ%?ﬁ%oe% ﬁ?lfge%ﬁ%%ci' xampie 2.4) in acetonitrile.

Chromatoglapt(SHo3; ey eselim] gt tie i ?%B%rﬂ%&r[}’rf drfgonile
ColQHESH sl MQ 2006801 3R PG RIERROBEI0T26331nd3s a colorless solid.
MS (m/e): 480.3 (M+H") )
10 Example 1.29
'Preparation of (4—Benzo[d]isothiazol—3—y1—piperazin—1~yl)~(2—isopropoxy~5-
methanesulfonyl-phenyl)-methanone

0 o
e¥sas
5N oo

Prepared in analogy to example 1.1 b) from 2-isopropoxy-5-methanesulfonyl-benzoic
15 acid (Example 2.2) and 3-piperazin-1-yl-benzo[d] isothiazole hydrochloride (CA =
87691-88-1) in dimeﬂlylformamide. The crude material was purified by HPLC (Zorbax

XDB, reversed phase, water/acetonitrile) to yield the title compound as a white foam.

MS (m/e): 460.3 (M+H")

20 Example 1.30
Preparation of (4~Benzo[d]isotkﬁazol—&yl—piperazim1~y1)—(2~dieﬂ1y1amin0—5~
| methanesulfonyl-phenyl)-methanone

L/

N

o

Prepared in analogy to exémple 1.1 b) from 2-diethylamino-5-methanesulfonyl-benzoic
25 acid (Example 2.5) and 3-piperazin-1-yl-benzo{d]isothiazole hydrochloride (CA =
87691-88-1) in acetonitrile. Chromatography (8102 ethyl acetate) yields the title

=0

compound as a colorless solid.
MS (m/e): 473.4 (M+H"; 100%)



MS (m/e):468.3 (M+I-| Example 1.28 Preparation of
(2-Cyclopentyloxy-5-methanesulfonyl-phenyl)-(4-quinolin-3-yl- p iperazin-
[-y1)-methanone 0=5=0 5 Prepared in analogy to example 1.1 (b) from

o pedadentssyl-quinoline hydrochloride and PCT/EP2005/012833
2-cyclopentyloxy-5-methanesulfonyl-benzoic acid (example 2.3) in
acetonitrile. Chromatography (SiO2;.ethyl3acetate) yields the title
compound as a colorless solid. MS (m/e): 480.3 (M+H+) 10 Example 1.29
Preparation of(4-Benzo[d]isothiazol-3-yl-piperazin-I-yl)-(2-isopropox)r-5-
methanesulfonyl-phenyl)- methanon%ﬂxﬁlwe Psepared in analogy to

example 1.1.b) fr |so e gl 1 5-nitro-
(Exa pﬁe’f%’)l Ec)p% plpe n- - alél% 31 %rﬁlgs%gtﬁlazo r%%lé& Ior%?e% 1:6\ nitro
= 87691-88-1) in dlmethylformamiéf@q’)ﬂ BEREMAterial was purified

byHPLC (Zor, XDB, reversed phase, water/acetonitrile) to yield the title
compound white foam. MS (m/e): 460.3 (M+H") 20 Example 1.30

(4- > iazol-3-y1-piperazhi-1-yl)-(2-diethylamino-5-
esulf(ﬁnyﬂ -phenyl)-methanone o LN) N sJ oTo Prepared in

le 1. 1 b) f | t I
T

hyd{dehiopida. {Taod fsp&maga mnba%@&%im@w@wﬁom%@%ﬁ? (Sf287691-88-
ethy] peelaighyisld thetite eanp@iod asn selartysserblitie M orelound as a

0
4734 &Mess sdhjao 0%)
10 MS (m/e): 454.2 (M+H"; 100%)

Example 1.32
‘Preparation of (4-Benzo[d] isothiazol-3-yl-piperazin-1-yl)-(2-cyclopropylmethoxy-5-
’ methanesulfonyl-phenyl)-methanone

J
15 l

Prepared in analogy to example 1.1b) from 2-cyclopropylmethoxy-5-methanesulfonyl-
benzoic acid (Example 2.6) and 3-piperazin-1-yl-benzo[d]isothiazole hydrochloride (CA
= 87691-88-1) in acetonitrile. Chromatography (SiO»; ethyl acetate) ylelds the title
compound as a colorless solid.

20 MS (m/e): 472.1 (M+H'; 100%)

Example 1.33
Preparation of (4-Benzo[d]isothiazol-3-yl-piperazin- 1-y1)-[5-methanesulfonyl-2-((S)-
2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone

%icmm
o ¢
¢ F

;O*ﬁ;
0=?=0
25

Prepared in analogy to example 1.1 b) from 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-
methyl-ethoxy)-benzoic acid (Example 2.7) and 3-piperazin-1-yl-benzo[d]isothiazole



WO 2006/061135 PCT/EP2005/012833 -34 Example 1.31 Preparation of
(4-Benzold]isothiazol-3-)rl-piperazin-1-yl)"(2 morpholin-4-y1-5-nitro-
hen&&l%-methanone V NJ/O N'p 5 Prepared in analogy to example 1.1
E‘Sq /ﬁq?‘ﬁ%srphoIin-4-yl-5-nitro-benzoic acid (Example 2.1)P§r"f6E 2005/012833
3-piperazin-1-yl-benzo[d]isothiazole hydrgochloride (CA = 87691-88- 1) in
acetonitrile. Chromatography (SiO2; eth;"/lggéetate) yields the title

co W%ﬁ%@(@ﬁ'@!@%§ 15.§§_dl)]ﬂ MSVEk. @fo&%%ﬂﬁh%@q%? ethyl acetate)

Example 1.32 Preparation of .

(4-BEI5 SRl AR R 2 £ (2-cyclopropylmethoxy-5-
meMiSutesfoy/I-iNeriyl) 3Methanone J 15 Prepared in analogy to

example 1.1 b) from 2-cyclopropylmethoxy-5-methanesulfonyl- benzoic

acid (Example 2.6) and 3-piperazin-1-yl-benzo|d]isothiazole hydrochloride
ICA =87691-88-1) in acetonitrile. CRFOMR&tdgraphy (Si02; ethyl acetate)
yields tRectitertivonep bt Gld areglonelss 3olidpRermS iyl 42 Rthyiemi - 5-

100%) Example 1.33 Prepasgtigi@fonyl-phenyl)-methanone
(4-Benzo[d]isothjazol-3-yl-piperazin-1-yl)-[5-methanesulfonyl-2-((S)-
2,2,2-trifluoro-ldﬁe€hyl-etho,cy)-phenyl]—methanone 0 25 Prepared in
analogy to 1.1 b) from 5-methanesulfonyl-2-.((S)-2,2,2-trifluoro-I-
meth ?/3 )-henzoic acid (Example 2.7) and
3-piperazin-1-yl-benzo[d]isothiazole WO 2006/061135 ‘
PCP/ER2605 :04R88% ex@Bple 1.1 b) from 6-chloro-2-piperazin-1-yl-quinoline -

10 hydrochloride (Example 1.20b) and Z;dieth}?lamino-S—methanesulfonyl~benzoic acid
" (Bxample 2.5) in acetonitrile. Chromatography (Si0y; ethyl acetate) yields the title
compound as a colorless solid.
'MS (m/e): 501.4 (M+HT; 100%)

15 - T | Example 1.35
Preparation of [4-(6-Chloro-quinolin-2-yl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-
‘ phenyl)-methanone '

ol
Prepared in analogy to example 1.1 b) from 6-chloro-2-piperazin-1-yl-quinoline
20  hydrochloride (Example 1.20b) and 2-morpholin-4-yl-5-nitro-benzoic acid (Example
2.1) in acetonitrile. Chromatography (SiO,; ethyl acetate) yields the title compound as a

colorless solid.
MS (m/e): 482.2 (M+H"; 100%)

25 Example 1.36

Preparation of [4-(6-Chloro-quinolin-2-yl)-piperazin-1-yl]-[5~-methanesulfonyl-2-((S)-

2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone
SacHl

SO G ges

o & O=T-—O - .

Prepared in analogy to example 1.1 b) from 6-chloro-2-piperazin-1-yl-quinoline
30 hydrochloride (Example 1.20b) and 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-



hydrochloride (CA= 87691-88- 1) in acetonitrile. Chromatography (SiO2;

ethyl acetate) yields the title compound as a colorless solid. MS (m/e):

514.1 (M+H+; 37%) 5 Example 1.34 Preparation of
[MOe@mMead3guinolin-2-yl)-piperazin-1-yl]-(2-d.iethylamino-5 PCT/EP2005/012833
methanesulfonyl-phenyl)-methanone 0 N)I " Prepared in analogy to

example 1.1 b) from 6-chloro-2-piperazin-284-quinoline 10 hydrochloride
(Example 1.26b) and 2-diethylamjno-5-methanesulfonyl-benzoi id

(Ex&HPIE Doy R .Y@hf’éﬁﬁa%&%?&&ﬁl}(@%%gﬁ?%ﬁg%&@?e%ﬁgi acetate)
the fideisabetpiimthasacalariossiselisbidlS (m/e): 501.4 (M+H'; 100%) t5
Example } 35 BISPRAoN 0o) | |
[4-(6-Chloro-quinolin-2-y1)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-
phenyl)-methanone (JN~ a~ o N o Prepared in analogy to example 1.1 b)

from 6-cbloro-2-piperazin-1-yl-quinol#r@m@pltydrochloride (Example 1.20b)

and %@?J%%‘H‘aﬁ@ BlRNeRARIEASIG (Example. 12y1) (D 8eeprigiBncthoxy-5-
Chromatography (SiO2; ethyl aceta %%I%gisﬁt _tltle%l%gg}{)ound as a

colorless solid. MS (m/e): ﬂ@g’?’ﬁ\s/fli EOG98) 25 ExXEmple 1.36

Preparation of '
[4-(6-Chloro-quinofin-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-((S)-
2,2,2-tr':f|u,gr@- ielhyl-etho)cy)-phenyl]-methanone avm O F F ionY_o0J

4 Prg
6-chloro-2-

10

15

25

in anakegy to example 1.1 b) from
Prepareaiglea{g iong_ylt_c}/!e_x lflrll?aﬁzll{]? b) from 6-chloro-2-piperazin-1-yl-quinoline
hydrochloride (Example 1.20b) and 2-cyclopropylmethoxy-5-methanesulfonyl-benzoic
acid (Bxample 2.6) in acetonitrile. Chromatography (SiO; ethyl acetate) yields the title
compound as a colorless solid.

MS (m/e): 500.3 (M+H"; 100%) . o

Example 1.38
Preparatidn of [4-(6-Chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2- diethylamino-5-

methanesulfonyl-phenyl)-methanone

.

yeae
ol e

cl

Prepared in analogy to example 1.1 b) from 5—;hloro»2~piperazin~1~y1~benzothi-azole
(Bxample 1.14a) and 2-diethylamino-5-methanesulfonyl-benzoic acid (Example 2.5) in
acetonitrile. Chromatography ($iO2; ethyl acetate) yields the title compound as a colorless
solid.

MS (m/e): 507.5 (M+H; 100%)

Example 1.39

~ Preparation of [4—(6~Chloro-benzothiazol»Z-yl)~piperazin—1~y1]—(2-cyclopropyhnethoxy~

5-methanesulfonyl-phenyl)-methanone



30 hydrochloride (Example 1.20b) and
5-methanesulfonyl-2-((S)-2,2,2-trifluoro-I-methyl CVO 2006/061135

@g'{({&@gO%/OlZS% -36 ethoxy)-benzoic acid (Example 2.78
nitri

in
Acetonitrile: Chromatography (SiO2; ethyl acetate) yields thetiifer 2005/012833

compound as .a colorless solid. MS We): 542.3 (M+H+; 100%) s Examplle
1.37 Preparation of - 37 -

[4-(6-Chlaro-quinolin-2-yl)-piperazin:1-vl}- lap, XY B 0thiazole
RO s e ot B Y a0 e Lt e
exdinpreck 1 arand G=él*ﬂ%%éﬁﬁ%¥5’ﬁﬁﬁ:W%%%HS?H}%VW&F&%6ﬁé)ég”yxample
(ExagnplactisfipirndZsayciopspylsiethekyl scmethanddutfonylideaenzoiond as a
acid l(oEr @m %2.6) in acetonitrile. Chromatography (Si02; ethyl acetate)

yie ds the tile com ound as a colorless solid. MS (m/e): 500.3 (M+HK;

510069 ( bk RAPrin{d1t HE Bi€%aration of
[4-(6-Chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2-diethylamino-5- | J
methanesuIfonyl-phenyl)-methanon’gxqupth_gd ~5 0=i=0 01 Prepared in
analogy to example 1.1 b) from 5-chlorq-2-piperazin-1-yl- othiazole 20
(Dol n(h S oA Rk ERA R (B AR onyt 2
(Example 2.5) in((apetpaitrifuGhrbmetiogreibloy(Sibendihyktoaene) yields

the title compound as«a colorless solid. MS (m/e): 507.5 (Mll+; 100%) 25
Example 1.39 Pgepdration of ‘

[4-(6-Cpl@ othiazol-2-yl)-piperazin-I-yl]-(2-cyclopropyhnethoxy-
5‘-m@%esulf w-phenyl)-methanone ~ I~
10 cl . ]
Prepared in analogy to example 1.1 b) from 5-chloro-2-piperazin-1-yl-benzothiazole

(Example 1.14a) and 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic
~ acid (Bxample 2.7) in acetonitrile. Chromatography (SiO; ethyl acetate) yields the title
compound as a colorless solid.
15 MS (m/e): 548.2 (M+H'; 100%)

Example 2.1

‘Preparation of 2-Morpholin-4-yl-5-nitro-benzoic acid

20 To a solution of 2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2 mmol) in dioxane (50 ml) was
added morpholine (11.5 ml). The mixture was stirred at room temperature for 2 hours.
The solvent was removed in vacuo. The residue was dissolved in water and the mixture
was acidified with HCl 2N. The solid was filtered, washed with water and dried to provide
the title compound (6.2 g, 93%) as a yellow solid, MS (m/e): 251.2 (M-H, 100%).
25 )
Example 2.2
Preparation of 2—Isopropoxy~S*methanesulfonyLbenzoic acid
(a) 2-Chloro-5-methanesulfonyl-benzoic acid




C~S WO 2006/061135 PCTIEP2005/012833 -37 Prepared in analogy to
example 1.1 b) from 5-chloro-2-piperazin-1-yl-benzothiazole (Example
1.14a) and 2-cyclopropylmethoxy-5-methanesulfonyl-benzoic acid
WERaMpIE1BH) in acetonitrile. Chromatography (Si02; ethyl aRETHBINFAERS33
the title compound as a colorless solid 5 MS (m/e): 506.3 (M+H+; 100%)
Example 1.40 Preparation - 38 -

of[4- (6 Chloro benzothiazol-2-),1)- plperazm -l-yl]-[5- methanesulfonyl -2-

5-chlgro-2-piperazin-1-yl-benzothiazole (Example 1,14a) and
5-methanesuIfqnyl-2-((S)-2,2,2-trif|uoro-I-methyl-ethoxy)-benzoic acid
(EX@M%B) mcﬁﬁermﬂ(rﬂﬂﬁt@ﬂnamséawmaﬁ(ﬁi@ao athylegieaiate)oyieldss mmol

the tltle colorl oI| / +Ht: %,
T BRI B e S e
To ﬁlkébdtﬁfﬁ@ﬁMF% Wﬁé‘?ﬁfﬁ%ﬁ&? ﬂrg@ﬁc%ﬁeﬁ%‘ﬁﬁ%mﬁ residue was ex-
gloxai@@&@@mhm Iﬁd@tﬁ@u Arerphatid e (chbmbinpd Theamixthreeyvasisti tedwith

2t rogum 9 [ 2hpuIS. he.salyentuRacemanes invaa «,m%gso;

resi ue was |sso |n water and the m xture was acidified with HC12N

Theﬁgw@r%@@ﬂwéﬁéd?@v&%é&w Wefsr et saTpBdide the title
cor@ggm_@@@gggs%km@mm betighiMSidm/e): 251.2 (M-H, 100%).

25 Exam Re 2.2 Preparation of 2-Isopropoxy-5-methanesulfonyl-benzoic

acid ¢ o
O

o=?=o

10 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 h in a sealed tube. The vola-
tiles were removed under vacuum and the residue was taken up in 70 ml 1IN HCI. Extrac-
tion with ethyl acetate drying of the combined organic fractions and evaporation yielded
a residue which was purified by reversed phase preparative HPLC eluting with an aceto-

15 nitrile / water gradient. Evaporation of the product fractions yielded the title compound
MS'(m/e): 257.0 (MH',}OO%).

Example 2.3
Preparatlon of 2- Cyclopentyloxy~5 -methanesulfonyl-benzoic acid
Q /O ‘
o
0 T - |
Prepared in analogy to example 2.2 (b) from 2-chloro-5-methanesulfonyl-benzoic acid
and cyclopentanol.
MS (mm/e): 282.9 (MH, 100 %)
Example 2.4
25 Preparation of 2-Isobutoxy-5-methanesulfonyl-benzoic acid



(a) 2-Chloro-5-methanesulonyl-benzoic acid WO 2006/061135
PCT/EP2005/012833 -38- 0 0=s=0 | To 99 mmol 2-chloro-5- (methyiithio)
benzaoic acid in 400 ml methanol at 0 C 296 mmol oxonei9 was added and

WRMiXE & was allowed to stir at RT for 3.5 h. The prempﬂg% RRAoRiLEd
off and the filtrate was concentrated under reduced pressure. The residue
was ex- 5 tracted 3 x with 400 ml ethyl aé@tate and the combined organic

ases ashe 2 x with 30 I Cl apd with,300 ml s afurate
ﬂ%%adg REHERRIHRTERT % e P {%)l?ﬁ %&é (Iévapro%atmnaﬁl e gfrony1~benzom

rew@eddaﬁe@m@i/lelded the title compound. (b)
2-hsoproRpXy-bimetianeswfonyl-benzoic acid 0 0" 0=7=0 to A mixture of
2.13 mmol 2-chloro-5-methanesulfonyl-benzoic acid, 0.64 mmol Cu(l)Br in
5 ml NEt3 and 25 ml isopropanol was heated to 120 C for 16 h in a sealed

5tube. The vola- tiles were removed under vacuum and the residue was
taken up in 70 ml IN HCI. Extrac- tion with ethyl acetate drying of the
combined organic fractions and evaporation yielded a residue which was
purified by reversed phase preparative HPLC eluting with an aceto 15
nitrile / water gradient. Evaporation of the product fractions yielded the title
compound MS (m/e): 257.0 (MH", 100%). Example 2.3 Preparation of
2-Cyclopentyloxy-5-methanesulfonyl-benzoic acid | o=~=0 20 Prepared
in analogy to-example 2.2 (b) from 2-chloro-5-methanesulfonyl-benzoic
acid and cyclopentanol. MS (m/e): 282.9 (MH-, 100 %) Example 2.4 25
Preparation of 2-Isobutoxy-5-methanesulfonyl-benzoic acid



0=~=0 WO 2006/061135 PCTIEP2005/012833 -39 Prepared in analogy

to example 2.2 (b) from from 2-chloro-5-methanesulfonyl -benzoic acid

and isobutanol. MS (m/e): 271.1 (MH', 100 %) 5 WO 2006/061135
FOMEP2005/012833 -40 Claims 1. Compounds of generalf6EEHPA0G/R 2833
NN R R3 1 wherein 5 R"is the group x XX~ x~ \_x2ZR 6 R4 AorRB or x
I'Cor x2° 'R D; 10 R2is a non aromatic hggerocycle, or is OR' or N(R")2;

is lower allcyl, lower alkyl, substituted by halogen or -(CH2)n cycloallcyl;

15 R" is lower alkyl; R3 is NO2, CN or Séyims;

1. Compounds of general formula

o R
. .
R1/r\(\)f“\©
R® 1

wherein
5
R . isthe group
w s
X2 1
X\ X
o5 oy
R’ Ao K B. or X’ C or
: -
R’ D;
10
R? is a non aromatic heterocycle, or is OR’ or N(R”)»;
R’ is lower alkyl, lower alkyl, substituted by halogen or -(CHy)y-cycloalkyl;
15 R” is lower alkyl; |
R’ is NO,, CN or SO;R’;
R? is hydrogen, hydroxy, halogen, NO;, lower alkyl, lower alkyl, substituted by

halogen, lower alkoxy, SO,R’ or C(O)OR”;
R3/RR”  are hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
20 XXt are CH or N, with the proviso that X'/X" are not simultaneously CH;
X2 is O, S, NH or N(lower alkyl);
n is 0, 1 or 2;

and pharmaceutically active acid addition salts.

25 2. Compound of formula A according to claim 1 for R'is A,



R4 is hydrogen, hydroxy, halogen, NO2, lower alkyl, lower alkyl,
substituted by halogen, lower alkoxy, SO2R' or C(O)OR' ; RS/R6/R' are
hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen; 20
V2004183 or N, with the proviso that X'(X' are not simultaffeBEBH)IE R} 2833
-X2is O, S, NH or N(lower alkyl); nis 0, | or 2; and pharmaceutically active
acid addition salts. 25 2. Compound of fothula IA according to claim 1 for
R1is A, WO 2006/061135 PCTIEP2005/012833 ;410 R2 XR ~~z3R
IA wherein R2 is a non aromatic heterocycl or & OR' or N(R")2;5R'is
lower alkyl, lower alkyl, substituted by H2)a-cycloalkyl; R"
is lower alkyl; R3 is NO2, CN or SQZRN\Ryis h en, hydroxy, halogen,
NO2, lower alkyl, lower alkyl, su fed by halogen, lower alkoxy, SO2R'
or C(O)OR"; 10 X, is CH or N; >6) S, NH or N(lower afcyl); nis O, | or
2; and, pharmaceutically actiy Id addition salts. 15 3. Compound of
formula IB according to clafn 1 for Rl is B, OR2N A4 /R3 X\\x2

wherein

R? is a non aromatic heterocycle, or is OR’ or N(R”)z,
5 R is lower alkyl, lower alkyl, subst1tuted by halogen or -(CHy)y~ cycloalkyl
R” _is lower alkyl;
R® is NO,, CN or SO.R’;
R* is hydrogen, hydroxy, halogen, NO,, lower alkyl, lower alkyl, substituted by
halogen, lower alkoxy, SO,R” or C(O)OR”;

10 X! is CH or N;
X s O, S, NH or N(lower alkyl);
n is 0, ‘1 or 2;

and pharmaceutically active acid addition salts.

15
3. Compound of formula IB according to claim 1 for R'is B,

0o R

N

N
7

R IB
wherein
20 R? is a non aromatic heterocycle, or is OR’ or N(R”’)3;
R is lower alkyl, lower alkyl, substituted by halogen or
~(CHy)q-cycloalkyl;
R” is lower alkyl;
R’ is NO, CN or SO.R’;
15 R’ is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
X! is CHor N;
X? is O, S, NH or N(lower alkyl);
n is0,1o0r2;.

and pharmaceutically active acid addition salts.



R IB wherein 20 R2 is a non aromatic heterocycle, or is OR' or N(R" )2;
R'is lower alkyl, lower alkyl, substituted by halogen or -(CH2)n cycloalkyl;
R" is lower alkyl; R3 is NO2, CN or SO02R’; 25 RS is hydrogen, halogen,
Bioexoediegt B8 lower alkyl, substituted by halogen; X'is CH oPRI/KR2¢850)12833
S, NH or N(lower allcyl); nis 0, 1 or 2; and pharmaceutically active acid
addition salts. WO 2006/061135 PCT/FP2825/012833 -42 4. Compound
of formula IC according to claim 1 for R'is C, 0 R2 N Xt R3 IC wherein
R'is a non aromatic heterocycle, or is OR' or N(R")2; R'is lower alkyl,
lower alkyl, su |tuted b féf I J&:lower
alkyl; R3is N 25(E ré(f gﬁ% ji‘/%ro(()%e!_rlr;2 )Cﬁgil/(?g%% lfl%leir a?lzkyl or
lower alkyl, substltuted by halogen; X'/Xi, are CM orfiN, with the proviso

according to claim | for R" is

-,

X'
5
wherein
R? is a non aromatic heterocycle, or is OR’ or N(R”)z;
R is lower alkyl, lower alkyl, substituted by halogen or
10 -(CHa)q-cycloalkyl;
R” is lower alkyl;
R’ is NO,, CN or SO,R’;
R® is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
x! /XY are CH or N, with the proviso that XY/X" are not simultaneously CH;
15 n - is0,lor2; ‘
and pharmaceutically active acid addition salts.
5. Compound of formula ID according to claim 1 for R'isD,
0o R
N
X! N\/l
2 : f
20 R’ ID
wherein
R? {s a non aromatic heterocycle, or is OR’ or N(R”)3;
R’ is lower alkyl, lower alkyl, substituted by halogen or
25 -(CH3)p-cycloalkyl;
R” is lower alkyl;
R’ is NO,, CN or SO.R’;
2 is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
X! is CHor N;
30 X° is O, S, NH or N(lower alkyl);

n 150, 1 or 2;



y~JIf X2; R3 20 R ID wherein is a non aromatic heterocycle, or is OR’
or N(R")ti R'is lower alkyl, lower alkyl, substituted by halogen or 25

-@j&)&@{gloanryl; R" is lower alkyl; R3 is NO2, CN or SO2R:. '&3
ydrogen, halogen, lower alkyl or lower alkyl, substituted bﬁ"g%%zens;/o%sg

CllorN; 30 X2is O, S, NH or N(lower alkyl); nis 0, 1 or 2, WO
2006/061135 PCT/EP2005/012833 -43 and pharmaceutically active acid

adgitiophaalisc S fcarranedsi@bdaiydaals.according to claim 2, which

compounds are [4-(6-chloro-benzothiazol-2-yl)-pip erazin-I-yl]

-(2-morpholin-4-yl-5-nitro-phenyl)--5 methanone, '

[4-(6-chloro-efeathruzsis i prpiperk ataoying 1 st x5 hserrRielsiare

onyk- @henyh-rpetheihensl-2-yl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-phenyl)-

5(4-be zooxazol-2-yl-piperazin-I-yl)-(2-cyclopentyloxy-5-methanesulfonyl-p
MEHanone,
hen t1§}éme?hanone, to _ _ -
(4-BeHroBleasdrepapthisel LR R FR b TG SR eRe e ST eyl
)- ethg@nonehanone,
(27t§9194%%§xi§r@sﬁ'3§9@§%@@ ReRyhsit{B15s B oxYabe RZaWIAZ ) -
-pip erazin- 1-yl] -methanone, (2-isopropoxy-5-methanesulfonyl-phenyl)-
[4-(BEHIERBENZ0thiazol-2-yl)-piperazin- I- i5 yl]-methanone,
10(2-igepropoxybhaaihpipesulfohyilp ke el fu(r-retomassubneptipeayl? -yI)
-PipgaginsJeyll-methanone,
(2~isopropoxy—5~methanesu1fony1~phenyl)~ [4-(6-methoxy-benzothiazol-2-y1)-piperazin-
. 1-yl]-methanone, '
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(6-nitro-benzothiazol-2-yl)-piperazin-1-

15 yl]-methanone, . '
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-methoxy-benzothiazol-2-yl)-piperazin-
1-yl}-methanone, '. '
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-nitro-benzothiazol-2-yl)-piperazin-1-
yl]-methanone,

20 [4-(4-hydroxy-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone, ' ‘ :
{4-(5-chloro-benzothiazol-2-y1)-piperazin-1-y1]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone,
[4-(6-ethoxy-benzothiazol-2-y1)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-

25 phenyl)-methanone,
[4-(6-chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2-cyclopropylmethoxy-5-
methanesulfonyl-phenyl)-methanone or
[4-(6~chloro-benzothiazol-2-yl)-piperazin-1-yl]-[5-methanesulfonyl-2-( (S)-2,2,2~
trifluoro-1-methyl-ethoxy)-phenyl]-methanone.

30
7. Compounds of formula IB according to claim 3, which compound is
(2-isobutoxy-5-methanesulfonyl-phenyl)-[4-(2-methyl-benzothiazol-5-yl)-piperazin-1-
yl}-methanone.
35 | 8. Compounds of formula IC according to claim 4, which compounds are

(2-isobutoxy-5-methanesulfonyl-phenyl)-(4-quinolin-2-yl-piperazin-1-yl)-methanone,



(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-nitro-benzothiazol-2-yl)-pip
erazin-I- yl]-methanone, 20
[4-(4-hydroxy-benzothiazol-2-y1)-piperazin-I-yl]-(2-isopropoxy-5-methanes
W@ﬁ%ﬁ/&ﬁé?@b-methanone’ PCT/EP2005/012833
[4-(5-chloro-benzothiazol-2-yl)-piperazin-I-yl]-(2-isopropoxy-5-methanesulf
onyl- phenyl) -methanone, - 44 - ' ‘
e oz R R Ry L e aRieRp R melBanssyt.
[4-(Bbehidextsdrezothéazol-2-yl)-piperazin-I-yl]-(2-cyclopropylmethoxy-5-
methanesHany-RRey sMRANKHIR;DF-(4-quinoxalin-2-yl-piperazin-1-y1)-
[4-(6-chloro-benzothiazol-2-yl)-piperazin-I-yl]-[5-methanesulfonyl-2-((S)-2,
2,2 RSB :methyl-ethoxy)-phenyl] -methanone. 30 7. Compounds of
forniis B possreimgttoetsiiesyl lRdhgBinggadn-2-yl-piperazin-1-yl)-
(2-ispbute)eye5-methanesulfonyl-phenyl)- ‘

[4-(2;methyl-benzothiazol-5-yl)-piperazin:lawiir e, 3b 1)

oA A e 8 T 4 o o hraze 17
(2-i§éﬁt@@9‘t’~‘5-methanestdfonyl-phenyl)—(4-quino’lin-2-y|-piperazin-l-yl)-me '
thaneries B R:x2006/66 1430 E TR 2ADHA0 28 -3141-piperazin-1-yl)-methanone or
4-(6-chloro-quinalin-2- : o P .
L R e A byl -l - pipersia-L)
(2-iSBBURAERS-methanesulfonyl-phenyl)-(4-quinoxalin-2-yl-piperazin-1-yl)-
methanone, 5 ,
(2-isopropoxy-5-methanesulfonyl-phenyl)-(4-quinoxalin-2-yl-piperazin-I-yl)-
methanone O@rgyciapestidaxybimetbandasttodyisphenlyidh compounds are
-(4-quinoxalin-2-yl-piperazin-k-yl)- methanene 5 vl -
2 S RO el et
Hanaphsnorg : )
(2-cyelopentjddiytBianethaheguifonyHipiRiyty dequinglineggipiperethimssylfonyl-

)-m }Q% §0§m§1‘a(r}8{’ggpunds of formula ID according to claim 5, which -
com%ou s are

4-benzo[d]isothiazol-3-yl-piperazin-1-yl)-[5-methanesulfonyl-2-( (S)—2,2,2—t:iﬂuoro~ 1-
‘methyl~ethoxy)~phenyl]—methanone.

20 . ,
10. A process for preparing a compound of formula I as defined in claim 1, which

process comprises

a) reacting a compound of formula

25 with a compound of formula

in the presence of an activating agent



(4-benzo [d]
isothiazol-3-yl-piperazin-I-yl)-(2-isopropox)r-5-methanesulfonyl-phenyl)- i5

SHeNs
v{Qﬁsbgézn@oﬁ,(js]isothiazol-f:’»-yl-piperazin-1-y|)-(2-cyyc|opropylmeliﬁg%})- Prsr{% %1833

nesulfonyl- phenyl)-methanone or - 45 -
(4-benzo(d]isothiazol-3-yl-piperazin-1-yl)-[5-methanesulfonyl-2-((5)-2,2,2-t
riflble - poetdyfethmal-phenyl]-methanone. 20 10..A process for
‘preparing a compound of formula | as defined in claim 1, which process
comprises a) reacting a compound. of fognulg2CNH R'N J Il 25 with a
compound of formula O R2 HO R3 Il inlthe presence of an activating
agent WO 2006/061135 PCTIEP2 221/212 45- to a compound of
formulaOR' 111 R'-NJN R3 ;wh‘é i the stituents are as defined in
claim 1, or b) reacting a compound of formul&O KX ~NI RN./11 R3 N

wherein the substituents are as defined in claim 1, or
b) reacting a compound of formula

with a compound of formula
R'H V
in the presence of a base or with addition of a catalyst

to a compound of formula

10
wherein the substituents R}, R? and R are as defined in claim 1, and X is halogen, or
¢) reacting a compound of formula

0 OH

with a compound of formula

15 RX VI



with a compound of formula R2H V in the presence of a base or with
addition of a catalyst to a compound of formula O R2 N R1,NJ 3 10
wherein the substituents R', It2 and R3 are as defined in claim 1, and X is
Melogea06aE3%T) reacting a compound of formula O OH R'NJ RETVERAH4S412833
compound of formula 15 R'X VI WO 2006/061135 PCTIEP2005/012833
-46- to a compound of formula 0 O'R R.NJAR3 12 wherein the substituents
RI, R and R3 arﬁﬁaﬁ? defined in claim | and X is halogen; or 5 d) reacting a
EYe)

comPBERERTHB N1J R3 11 with a compound of formula
R'011 VII under Mitsunobu'conditions 10 to a compound of formula
' | ol o R
N
R1/N\)
R 1

wherein the substituents R, R and R® ére as defined in claim 1 and X is halogen;

or

5 d) reactiﬁg a compound of formula
0O 'OH
)
R1 /N\)
3
R n
with a compound of formula
ROH VII
under Mitsunobu conditions
10 to a compound of formula
o R

wherein the substituents R', R and R® are as defined above,

and

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

11. A compound according to any on of claims 1 — 10, whenever preparedbya .

process as claimed in claim 10 or by an equivalent method.



O O,R rjN R3 12 wherein the substituents R1, R and R3 are as defined
above, and if desired, converting the compounds obtained into

vp&]%&? gﬁgycally acceptable 15 acid addition salts. 11. A %%39&/012833
according to any on of claims 1 - 10, whenever prepared by a process as
claimed in claim 10 or by an equivalent method. WO 2006/061135
PCT/EP2005/012833 -47 12, A medicament containing one or more
compoynds asicainestcihamianenebichins dmpbOehdphsrmade utipathe of

acceptable excipients. 1 [ qrding to claim 12 for the
trecgat‘r%gﬁf 0 ,&fi%gl%ré?%%ﬁgé%?s@g&%ﬁﬁgegﬁgg{%{fcompound in any one

of claims 1- 10 for the manutacture of j

s A A R A o ease
compounds of the general formula | [err herein — Rlarr] is ’
[err] Rfélrrﬁ? Hsﬁ(?ﬁaacr%rpﬁ)é’t‘ilél Rtan Q(yi/%f@%fo‘:}\éllé% éﬁ? of @Ré[é}%]ﬁ'&ga[ggﬁgg f
5 Iomd&@ﬁ%ﬁ%r@ﬁw%ﬂlﬁ%ﬁﬁé&mﬁéﬁé‘ﬁa&? -(CHIerr])[err] cycloalkyl;

~ RJerr] is lower alkyl;

*k%



R[err] is NOJerr], CN or SOl[err]R[err]; R[err] is hydrogen, hydroxy,

halogen, NOJerr], lower alkyl, lower alkyl, substituted by halogen, lower
alkoxy, SO[err]R' or C(O)OR"; R[err]/R[err]/R[err] are hydrogen, halogen,
eepwiRe1187 lower alkyl, substituted by halogen; X[err]/X[e R{ 8EPTPH/BF2833
N, with the proviso that X[err]/X[err] are not simultaneously CH; X[err] is

O, S, NH or N(lower alkyl); nis 0, 1 or 2; d@hd to pharmaceutically active

acid addition salts and to their use in thg trggatment of neurological and
neuropsychiatric disorders.

The present invention relates to compounds of the general formula

2

0O R
o,
R1 - N \) .
v ) RS .
: I
wherein , ( )
5 ‘
R is the group
X1J
Xt 1
X\ X
B ey
4 5 A
R (A) or R (B) or X (Cj or
X=X
@P‘é
RT ’ {D?g,
10 ' s
R? is a non aromatic heterocycle, or is OR’ or N(R)z;
R is lower alkyl, lower alkyl substituted by halogen or ~(CH,)a-cycloalkyl;
R” . islower alkyl;
15 R is NOg, CN or SO,R’; _
R* is hydrogen, hydroxy, halogen, NO, lower alkyl, lower alkyl, substituted by -
halogen, lower alkoxy, SO,R” or C(O)OR”;
R3/RYR’  are hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
xxY are CH or N, with the proviso that XYx* are not simultaneously CH;
20 X2 is O, S, NH or N(lower alkyl);

n - 1s0,1o0r2;
and to pharmaceutically active acid addition salts and to their use in the treatment of
neurological and neuropsychiatric disorders.
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