Phenyl - pi perazi n net hanone derivatives The present
invention relates to conpounds of the general fornula
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heterocycle, or is OR or N(R') 2; R is lower alkyl,
| ower al kyl substituted by hal ogen or -(CH
2)n-cycloal kyl; R is lower alkyl; R3 is NO2, CN or
S2R ; R4 is hydrogen, hydroxy, hal ogen, NO2, |ower
al kyl, I ower alkyl, substituted by hal ogen, | ower

al koxy, SO2R or C(O OR'; R5/R6/R7 are hydrogen,

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

hal ogen; XVvX1' arg CH or N, .with the proviso that
XVX1" are not si M%M&%ﬁ@@w NH or
N(lower alkyl); nis O, 1 or 2; and to

phar maceutically active acid addition salts. The

esent invention relates to conpounds gener al
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conpounds, to pharmaceutical cogpogetion containing
themand to their use in the trgatnent of neurol ogical
and neuropsychi atric disorgery” N ®as surprisingly
been found that the conpg gyof ’e eral fornula | are
good i nhi bitors of thengl ycine transporter 1 (AyT-1),
and that they have a good sel ectivayIto gl yci ne

tyRpsporter 2 (A yT-2) inhibitors. The follow ng
conmpounds of fornulae 1A IB, ICand ID are
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R7 D; ¢
R? is a non aromatic heterocycle, or is OR’ or N(R”)y;
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*R%/R’  are hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
xixy are CH or N, with the proviso that XX are not simultaneously CH;
X2 is O, S, NH or N(lower alkyl);
n is 0,1 or 2;

and to pharmaceutically active acid addition salts.



The conpound of fornula wherein Ris a non aromatic
heterocycle, or is OR or N(R') 2; R is lower alkyl,
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The following compounds of formulae IA, IB, IC and ID are encompassed by the

present invention:

10 The compound of formula

R IA

wherein

R? is a non aromatic heterocycle, or is OR’ or N(R”)3;
15 R is lower alkyl, lower alkyl, substituted by halogen or

} -(CH3)q-cycloalkyl;

R” is lower alkyl;

R’ is NO,, CN or SOR’;

R* is hydrogen, hydroxy, halogen, NO,, lower alkyl, lower alkyl, substituted by
20 halogen, lower alkoxy, SO.R’ or C(O)OR”;

X! is CH or N;

X? is O, S, NH or N(lower alkyl);

n 150, 1 or 2;
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| ower al kyl, I ower alkyl, substituted by hal ogen or
-(CH2) n-cycloal kyl; R is lowerzal kyl; R3 is NO2, CN
or S2R ; R6 is hydrogen, hal ogen, |ower alkyl or

| ower al Kk cospbshd befoeduby hal ogen; xVx1' are CH or
N, with the proviso that X1/ Xl arg neg sinultaneously
CH nis 0, 1 or 2; and pharmaceuficdlly active acid
addition salts. The conpound p’f\f\lor 1 wherein R2 is a
non aromati c heterocycl e orN@d\’ N(R') 2; R is
| ower al kyl, |ower alky ubstituted, by hal ogen or
-(CH 2)n-cycl oal kyl ; R lower alkyli; 0 R3 is N2,
CN or SR ; R7 is h ogen, hal ogen, |ower alkyl or

| ower al kyl, substituged by hal ogen; X1 is CHor N, (\
X2 is O S, NH. or I\IQgiAe'r al kyl); IB

wherein
R? is a non aromatic heterocycle, or is OR” or N(R”)3;
R is lower alkyl, lower alkyl, substituted by halogen or
~ -(CH,)p-cycloalkyl;
R” is lower alkyl;
R’ is NO3, CN or SO.R’;
R’ is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
x! is CH or N;
X2 is O, S, NH or N(lower alkyl);
n \ is 0, 1 or 2;

and pharmaceutically active acid addition salts.

The compound of formula

2

0O R

’ N
A
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x"

IC
wherein
R? is a non aromatic heterocycle, or is OR” or N(R”)z;
R is lower alkyl, lower alkyl, substituted by halogen or
-(CH,)p-cycloalkyl; '
R” is lower alkyl;
R’ is NO3, CN or SO.R’; |
RS is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
xxy are CH or N, with the proviso that XYX" are not simultaneously CH;
n is 0, 1 or 2;

and pharmaceutically active acid addition salts.
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addition salts. It has surprisingly been found that
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of the glycine transporter 1 (AyT-1), and that they

have a good selectivity to glycime transporter 2

(AyT-2) inhibitors. Schizophrenia is a progressive

and devastati ng neurol ogi cal di sease characterized by
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psychot om
négative sy@ptots as wel | as

(i: X2 is O, S, NH or N(lower alkyl);

t1on I ncorpofates positive and

n 1s0,1 or 2;
and pharmaceutically active acid addition salts.

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

Schizophrenia is a progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, thought disorders and
psychosis and persistent negative symptoms such as flattened affect, impaired attention
and social withdrawal, and cognitive impairments (Lewis DA and Lieberman JA, Neuron,
2000, 28:325-33). For decades research has focused on the "dopaminergic hyperactivity”
hypothesis which has led to therapeutic interventions involving blockade of the
dopaminergic system (Vandenberg 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 (Shérma T., Br.]. Psychiatry, 1999,
174(suppl. 28): 44-51).

A complementary model of schizophrenia was proposed in the mid-1960’ based

upon the psychotomimetic action caused by the blockade of the glutamate system by



cogni tive dysfunction, thus closely resenbling

schi zophrenia in patients (Javitt DC et al., 1999,
waizale/o6BsSychi atry, 45: 668-679 and refs. herei RET/EP2005/012833
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ERLHPH dsd &'l!?%gpve@ga pﬂﬁﬂﬁcowhﬁa@rlﬁd&eﬁaﬁbdﬁm @'ffscluzophrema,

a
1@%\31&% model 186(‘!!.}11&’8@'13' ) Mnd CO| l I n res%ﬁs 1n schizophrenia-
?&%Q{&Qfo?g oﬂﬂ A& aNN%9N3§B9§UlQWE3tS) ex hl bit enhanced

asticity and superior ability in Iearnlng
and menor (Tang JP et al., 1999 t 401- Q%}
10 Thus, if tgm@teawawr%mﬁ% PPt ?TLCJ%I %Celitﬁr activity, plays a

Qﬁﬁ@a‘? ROY $d %Jngg‘bfc Blfastﬁ%“ léﬁﬁhfg&ﬁdanerﬁ&h@nmhmg ttgal NibANateeeptors
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ar{l‘etrhoxf}sfé{&gﬁq (FY THOITYLY, MR o?gdﬂl@j&ﬁbﬁﬂ lf Iﬁzﬁfzﬁ@ﬂ; Wﬂewm Bliss TV

anmino‘acid glycine is known to e l e

jamd SFollamgridge b+ 1 W3s Netire REL: A9 )1 rage&egm&glcgﬂverexpressmg the
15 NRO¥ s%rﬂpe)&ﬁ&gen}ﬂh% s'?ﬁaﬁtit Sistie i ah deusensitiiityen
SRR

he' feceptor s al so i nfl uenc s XCi t at or
dedrhinigtapd rmnmryrdTa@g }Prﬁtélss]@ﬁ?ﬂ Neturep 2y % with d

gl ut amat e”\)b% FNgIEI‘E‘&H@%% d%&ﬁ@%ﬁl%a%d(ﬂwath@pmiowgy of

function tamate is released in
asahllwphrymde pﬂmjrgmg ghatamate tfqm@mlgma& ?agtlflgiirmlihgﬁl\/éDA receptor

::Yl%atpo%, M%u%@e%r%@ltc{cﬁ t {3?0?&@& b&th dti-psychotic and cognitive enhancing

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

CNS. It acts as an inhibitory amino acid, binding to strychnine sensitive glycine receptors,

and it also influences excitatory activity, acting as an essential co- agonist with glutamate

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

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

glutamate.

One of the most effective ways to control synaptic concentrations of
neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter
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
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of neurotransmtter is to influence their re-uptake at
t he synapses. Neurotransm tter _gransporters by
renovi ng neurotransmtters fromthe extracell ul ar

r 1?%&1&%QEH%&lMéﬁhﬂceQ?ﬂdV@@}@chﬂtﬂir diydied domRertlion by re-
t ereby nodul ate the nmagni tude of the synaptic

tyRipkaRigsicine u(l@aqrﬁ%rﬂapwrme@mals ané@elzournh@a dige ghipl processes.
Pharm Sd., 23(8): 367-373) . dycine transporters,
whi Chrva@amlﬁargq e tthBpSRe géms&&deséﬁn%&a (Gay- Imn@myT 2) from

neurotransmtter transporters r¥ an m‘portant rol e
i mammealiee Praimariiengiye rlﬁ%@ttmstmb@ EY ;198 %g ABInO acid sequence

ai%rh@l@?y fmf»*r r&feﬁﬁ qa&qs&%nh@wlﬁag frae0litetative SPIGIENRA alternative
concen on eupta e of glycine into presynaptic

pVé?t@Ié%Sﬁgen(éli h@a&dﬁ%@@& i afithrse grfoams hapeleesadeund in -
eﬁiﬂ ‘tﬁlafnrt@_}y'lgll yehd @rl)ﬁIr ﬂg?s BPAt-851s8 %ﬂ%@nt@ §’<yrﬁe B&sEe C\)/\fh heteﬁogenelty

rom maimal i an_br ain,

gTW@ Gl‘ﬂéé ntoéoxmdz@ AR ébbhatvé peeryydentifiedlgn opdamt Reaing GiyT-1 is known
S&%@B&%}dm@héﬁ&i’d i ge}féh!erapﬁﬁﬁgﬁ %ﬁe;egyﬁlﬂs?fsg &&fic to the CNS.

ari sin romaltern |C|ng andaternalve
pGhyffet bes apyademineatly plial dls@r@ﬁwm gyl is foung nopenlyfin erras e

5&%@@&9@/ qﬂrgﬁﬁkﬁé QUG gweﬁa@% M@M aﬁs%&sﬂ@th@&dmas, where

SO pres S SO ee of
hi¢ hay loge peptul tedmbe@whzezi mgmcbﬂatpn(czfa%éﬁ)d\ 2pypthraipaction (Lopez-
bésﬁf&uegeg%a lentp; D akns. zcﬁ' YaslohSstkR@Mo tohance
e ocat e | h I N perl her ti SSues, reas .

G\IMD.Q re@popeciviiyds tooelﬂaée yci@e thqentrafsoram the local

“plrn 8enVQr% %ne%t 91l %/ﬁ%)tgé I%Mﬂz@ Péc%/}gcﬁ sqgr}gnhﬁntfaqyc%bl??tlyt?ﬂ'lsgorter

In ar eas corres sensitive

r GRregerentsR Hital. a19§6, Erut Natk AtdveSe. HbADD; 15436r 6784 (hes L et al,,
b e-d+n ved i n nmodul ati on of NVDA
Z(ﬁ)gpf %{%ufogng%q E& Zﬁ 6§1 ’y(%

opez- rcuera B et al., 2001,
Mem Biol, 18 13-20). Thus, one strat egy to
en h anbeciﬁlVManmm iwhikitors aesyitible foo th teerament ¢feeurological and

glng CrloBseycﬁlo{} Ak 9 l.rr[li)cgljf‘c? of 8%8ses states implicated are psychoses,
schizophrenia (Armer RE and Miller DJ, 2001, Exp. Opin. Ther. Patents, 11 (4): 563-572),
psychotic mood disorders such as severe major depressive disorder, mood disorders \
associated with psychotic disorders such as acute mania or depression associated with
bipolar disorders and mood disorders associated with schizophrenia, (Pralong ET et al,,
2002, Prog. Neurobiol., 67: 173-202), autistic disorders (Carlsson ML, 1998, J. Neural
Transm. 105: 525-535), cognitive disorders such as dementias, including age related
dementia and senile dementia of the Alzheimer type, memory disorders in a mammal,
including a human, attention deficit disorders and pain (Armer RE and Miller DJ, 2001,
Exp. Opi’n. Ther. Patents, 11 (4): 563-572).

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

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

Objects of the present invention are the compounds of formula I per se, the use of
compounds of formula I and their pharmaceutically acceptable salts for the manufacture

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



m cro environnment of synaptic NVDA receptors by
inhibition of AyT-1 transporter (Bergereon R Et al.,
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L et al., 2003, J. NeurophysiolL, 89 (2): 691-703).
G ycine transporters inhibitors7are suitable for the
treat nment of neurol ogi cal and neuropsychiatric

dii50n dexiBiibRe R erdufscade, Sedieas ess biset @a ai cplponatiénlaccordance
areé psychoses, schi.zophreni a (WAr d Mlle

) nmer, RE a .
Hefinyentiopiend (REPIOUBEIUhTSVeLlPT thegyee OB gpB9uds offormula Tin
RS ¥ et bIGr PRERnHLS Of HaEsessuch agssysiesey; €isfrajcton in memory and
depr essi ve "di sorder, npod Ci)tgg{fger s associated w th

Jsyroie: FOTPPEERe ASTEHAT AT BT QBRI R BTasRses are
a5506at &eh W fifenbioRQleadic dissdeder Alartnatadlsdies or der s

associ ated wth schi zophrenia, (Pralong ET et al.,

2002, Prog. Neurohiol, 67. 173- 202%], cflutisti C . tion a
di sor d&hs PrefeFsdsiagiFaipns he compOpRds of fiRrTeny fgention are
_5%'ﬁiz%g§])enia9 asiitieumpdireRndaidAlshgmeds didesent i as,

i ncluding age rel atéd denentia and senile denentia of

the Al zheimer type, menory di sarders in a manmmal .
i ncl uEHTRRETEIORE, pvg}q%pglages TRACEIIC GHEIUTes, 3 gH Cforrespondmg

P& oA REIndRE pidalMbdrhas. DI, 2001, Exp. Opin. Ther.
Patents, 11 (4): 563-572). Thus, increasing activation

of NMDA receptors via dyT-| j.nhibition Lead to )
agent 43 pirathe ql%ége 5% r§!kyi=, gﬁfl‘ﬁtﬁ% Faéﬁ’irgge,\a s&rg}gglﬁt g pranched
a&ﬁiﬁgﬁgﬁg c@h&ﬁxﬁﬁgﬁo'th?l w{n 6ﬁb§@§®h¥8'i foe epimyplesaethyiaetdyl, propyl,

i npal red, such, as entio | i sorder r

AR Re -3ith  B8Eb 2 O] e Da G e L SRR o A G PRy e groups
apantihe; copposmogs. of fornula | per se, the use of

conpounds of fornmula | and their pharmaceutically

acceptabl e salts_ for the manufagture of I canment.s 3
for tHheussddEaRADe MY %"éecf@g?xy eiaecﬂog‘?f ats(%{lrlg%tﬁg \"§/‘t 1ieRt, op pranched
NMPR & ESnivk &Gy 1 td7 tatbbRbton®rs defigdd above, and which is attached
manuf §cture, medi canments based on a conpound in
AFRANANES PR the i nvention and their production as

wel |l as the use of compounds of fornula | in the

cont r gls ,Q&d R Y etk k@ ‘@iclblikyltdartessinaturaisd papohosgscontaining

di sfun .
Ifronl{I 3 ct:(t> I7?:e?rblog a’[gemrg? gfo%f e?cgrgple, cyclopropyl, cyclopentyl or cyclohexyl.

As used herein the term “non aromatic heterocycle” denotes a five or six membered
heterocyclic ring, containing one or two heteroatoms, selected from the group consisting
of O, N or S. Preferred rings are 1-pyrrolidine, 1-piperidine, 1-piperazine or 1-

morpholine.

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

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

example CF3, CHF, CHoF, CH2CF3 and the like.

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

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



| ear ni ng, schizophrenia, denentia and ot her
di seases.in which cognitive processes are inpaired,

woeurals/oasi3att enti on deficit disorders or Al zhei FET/ER2005/012833

10

15

20

25

30

35

di sease. The preferred indications using the conpounds
of the present invention are scBi-zophrenia, cognitive
i npai rment and Al zhei nmer's di sease. Furthernore, the

i nvenyloareReeddespahhdsdtamuta MostthioRof fakiulisiaiand IC.
correspondi ng enantioners and/or optical isonmers. As

used hefein, the term/lo al kyl . .denotes a
sat ur}gﬁeéar tchﬁPQHPSS ?T OW%%&%%&#%%&%D cont ai ni ng
from1l to 7 carbon atons, for exanple, nethyl, ethyl,

Pl opskhlor&bpnARlhzol 2~ AHpiderazin-ul ¢ (2-midrphudlinl-4 -yt-5 bitrgd phenyl) -
and the like. Preferred al kyl groups are groups with 1
-mgthaBeRon atons. As used herein, the term "l ower

al koxyhlode behashiazdsl at wly-pipethzat-1 8iljg(H-isopropbkxpbahetiehailifonyl-
group,.containing froml1l to 7 carbon atons as defined
ARPED)-BAGMMeh is attached via an oxygen atom As

UBLB AR 2t 1SR 1CH T Daj kot ehtylleyos-efetartailfongl-phenyl)-
carbon ring, containing from3 to 7 carbon atons, for
e%@ﬁﬁP@F@cyclopropyl, cycl opentyl or cycl ohexyl. As

us£d hHRfRhbl b fissrmin o) - -ewbhicky Fetetaaysiferyl-phenyl)-
denotes a five or six nenbered heterocyclic ring,
cHSHENARHg one or two heteroatons, selected fromthe

QY OYR ey ST eha@bsu@on{l-sHendd) - [Pr(6REhELY-bér@shi@iob 2-yl) -piperazin-
1-pyrrolidine, 1-piperidine, 1-piperazine or 1-
nbﬁﬁﬁ@ﬁﬂﬂ§QHQhe term "hal ogen" denotes chl ori ne,

| @8lli RS roddxy0d-hidehABdi DR AT HEy]) AS- (BSAEIRESI tRidkble2-§B+piberazin-1-
"?oﬁe?n§§€¥l, suggtitutggﬁbyyagﬁogen" denotes an ZI%??
grlbupcthanades i ned above, wherein at |east one hydrogen

A RMILD Dpo&P 50 a B ulth P PBRnyl f-P4-(4-methoxy-benzothiazol-2-y1)-piperazin-
1-yl]-methanone,
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(4-nitro-benzothiazol-2-yl)-piperazin-1-
yl]-methanone,

[4-(4-hydroxy-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone, . .
[4-(5-chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone,
[4-(6-ethoxy-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
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.

Preferred compounds of formula IC are

(2-isobutoxy-5-methanesulfonyl-phenyl)- (4-quinolin-2-yl-piperazin-1-yl)-methanone,
[4-(6-chloro-quinolin-2-yl)-piperazin-1-yl] - (2-cyclopentyloxy-5-methanesulfonyl-
phenyl)-methanone,
(2-isobutoxy-5-methanesulfonyl-phenyl)-(4-quinoxalin-2-yl-piperazin-1-yl)-

methanone,



exanpl e CF3 CHF2 CH2F, CH2CF3 and the |ike. The term
"pharmaceutically acceptable acid addition salts”

weneasesssalts with i norgani ¢ and organi ¢ aci #6T/ER2mE/012833
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as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formc acid, famaric
acid, maleic acid, acetic acid, succinic acid,
t(@ﬁgd%'i'bﬁoﬁoi Q)etHE%Ehﬂﬁ% lSlele‘nQI)L(q @gnekalin-2-yl-piperazin-1-yl)-
-t ol'uenesul fonic acid and the |1 ke. Most preferred
é@ﬁ%@ﬂﬁ&s of formula | are those of fornulas I A and
olclyg V\?&ﬁﬂﬁ)@ﬁSQﬁéﬂ%@%ﬁﬁoﬂﬂ -phefiynH & qlihoatlén-Lhé-piperazin-1-yl)-
DﬂﬂbGMEWboro benzot hi azol - 2-yl ) - pi per azi n- I-yI] (2-nor
RZQ%dHﬁ’cé]xyyi% nﬁeﬂ{ﬁ&&ﬂf@%@?ﬁ}i&%&) - (& AsRN e, y1- p1 erazin-1-yl)-methanone or

["or o- benzot hi azol I per az.i -(2-1s
dﬁcﬂﬁd@?e@yhﬁrﬁaﬁé@%msgﬁwéwé‘ﬁwl ?4-@%@&@%@1 Hpbrdtd 56-
t? oxazol - 2-yl - pi per azi n-
cyclopentyloxy 5- nethanesulfonyl phenyl) -
nethanone

(4-beq ggegng{d% ﬁip&dndmf@&‘hﬁﬂémh yl)-(2-isobutox7-5- net

hanesu - nmet hanone

2-1 sopropoxy-5- et hanesul f on
é@wz@qu@g&rﬁlezh%efu@r%@hw ?’41@) &Yh@?%%%’ﬂ@%t NPplperazin-1-
h%. pgxy 5- met hanesul f onyl - phenyl ) -[ 4- (6-ni tro-be
I'azol -2-yl)-pi perazin-lyl] -nmethanone,
(2 i sopropoxy- 5- net hanesul fonyl - phenyl ) - [ 4- (4- met hoxy-

benz I FAZLND ate YI ] - et hanone,
(2- |g%%%%%gf§ gxhhdﬁgﬁgsu fon;'ephenyl) [4-(4-nitro-be

nzot hi azol - 2-yl z pi per azi n- I¥)l - met hanone,

(4-benzo[d]isothiazol-3~ yl piperazin-1- -1sopropoxy—5 -thethanesulfonyl-phenyl)-

methanone, .
(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-((S)-2,2,2-trifluoro-1-
methyl-ethoxy)-phenyl]-methanone.

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

which process comprises

a) reacting a compound of formula

with a compound of formula



[ 4- (4- hydroxy- benzot hi azol - 2-yl ) - pi perazin-1-yl]-(2-is
opr opoxy- 5- net hanesul f onyl phenyl ) -net hanone,
w42e(eBeciss or o- benzot hi azol - 2-yl ) - pi perazi n- | - yPCTERP2005/012833

pr opoxy- 5- met hanesul f onyl phenyl ) -net hanone,

[ 4- (6-et hoxy-benzot hi azol - 2-yl)ti perazin-1-yl]-(2-iso
propoxy 5- net hanesul f onyl phenyl ) -net hanone,

141 tﬁ@g&@é&@%f&?%ﬁﬁﬁh?ig@ht dud s THTRBr azin-1 -yl ] - (2-cyc

ha

opro yl met hoxy-5 nesul f onyl - phenyl ) -net hanone

[Ml%%W@ﬂﬂq@ﬁdf§§ﬁ%%%hiazoI-2-yI)-piperazin-l-yl]-[5-net
hanesul fonyl -2-((S)-2,2,2- trifluoro- 1-nethyl-
et hoxy) -phenyl] -nethanone. Prefergzed conpounds of
formula IC are
(2-i sobut oxy- 5- nethanesulfqﬁ?h&p )-(4-quinolin-2-y
| - pi perazin-1-yl)- nethanqaa
[ 4- (6-chl oro- qui nol i n-2- yI) pi perazi,n-1-yl]-(2-cycl ope
nt yl oxy- 5- met hanesul f onyi phenyl ) - rfét hianone,
(2-isobutoxy-5-nethanesu|fonyl-phenyl)-(4-quinoxalin-2
-yl-pip irpl- I%-
RAREARE -UF%%%% poxSEiBed B WEn¥s ul f onyl - pl i enyl ) - (4-
qU|noxaI|n 2-yl - pi perazin-1-yl)- nethanone,

5 (2- cyB) apafinghexypbundbhfanresli f onyl - phenyl ) - (4- qui noxa
lin-2-yl-piperazin-l-yl)- nethanone,
(2-1 sobut oxy- 5- met hanesul f onyl Bhegyl) (4-quinolin-3-y
| - pi perazin-I-yl)-nmethanone or
(2-cycl opent yl oxy- 5- net han Nfo henyl ) - (4-qui nol i
n- 3-yl - pi perazin-1-yl)- Rb,\Qgﬁone

3

RO v
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(II

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

15 ‘ R 11



Apreferred conpound of fornula IB is
(2-1 sobut ox7-5- net hanesul f onyl - phenyl )-[4-(2-rnethyl -b
wenawtoaiidzol - 5-yl ) - pi perazin-1yl] -methanone. Pcefferzisdi2833
conmpounds of fornula ID are
(4-benzo[d]i sot hi azol - 3-yl - pi pegnazi n-1-yl)-(2-isopropo
xy- 5- nmet hanesul f onyl - phenyl ) - net hanone,
(4= | -3-yl-piperazin-1-yl)-(2-cyclopro
aéﬁp gﬁﬁéguﬂésgﬁlgﬁgsulfonylphenyl) met hanone or
(4-benzo[ d]i sot hi azol - 3-yl - 5*ger§£|n [ -yl)-[5-nmet hanes
ul fonyl-2-((S)-2 2,2-triflu t hyl -
et hoxy) - phenyl ] -nmethanone. The present conpounds of
f.gr. QBhﬁmhnaQ@ﬁhHﬁﬂj pharmaceutical |y acceptable salts
can be "prepared by nethods known in the art, for
exanpl e, by processes described bel ow, mhlch process
conprises a) reacting a conpound of- Rormula with a
conmpound of formulain the presepce jof an activating
agent, such as TBTU, to a gonpounhg formul a wherein
the substituents are as d \péd aboye, or b) reacting
a conpound of fornmula wfth & conpo pd of fornmula R2H V
in the presence of a base |ike pot&siigm carbonate, or
with addition of a catalyst like Cu(l)l

5 wherein the substituents R! and R are as defined above, and R is lower alkyl, lower alkyl,
substituted by halogen or -(CHjy)n-cycloalkyl and X is halogen;

or

d) reacting a compound of formula

O OH
)
R1 /N\)
3
R
10 with a compound of formula
ROH VI
under Mitsunobu conditions
to a compound of formula
0 O'R
Oy
R1 /N\)
3
R 2

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

and



to a conmpound of formula wherein the substituents R1,
t R>2 andj Rt >3 are as defined above, and X is

woaabwgen3sor c) reacting a conpound of formnmul aPCT/ERRE0K/012833
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a conpound of formula RX VI to a conpound of formula
wherein the substituents Rl and{R3 are as defined
above, and Ris |lower alkyl, |lower alkyl, substituted

33/ halfqgﬁﬁdogom@:gh% tHa Qéfrﬁ{)@@{dﬁ%tﬂ‘éﬁ ﬁgtd ﬁhﬁﬁia@@ﬁf&allﬁcceptable

reacting a formula with a conpound
f afidafditipg eMtsv] | under Nltsunobu conditions to a
conpound of fornula wherein the substituents RL and R3

a'TEle @@mg&ﬁﬂcﬁe&l FRHRONM LT rrﬁ?@e Brép%rédqyl\’@ﬁco@ﬂi&'}de ,Wﬂhqyi@Eess variants a), b)
ubstituted by hal ogen or é néﬁn cycl oal k

e d)dasiwigthe folkareng Pfr]Pﬁ hé e8P d SaENT fﬁéf&flﬁlﬁ%f either

PRALIRE &ﬂy‘ a‘%@#!ib\fe @9&?@‘3@9{ Bie RErudel &ah @R p3@lak &t bylABthods well

conpoun or mul a may be prepared in accordance
mknthnoﬁﬁgstvarlants a), b) c) or d) and with the

f q‘hk%’ﬂo%gz ?g@ac’(ho]n hatbedh 6dd: 4. All starting
materials
TBTU = (2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluroniumtetrafluoroborate)
Scheme 1

Preparation of compounds of formulas IT and I

1 _N
R va HN\) X — R1/N\) X._> R’ "
o R
HO Q R2
il N
R R1/N\)
- I |

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 nltrogen atom), the

compounds of formula X are obtained by heating a compound of formula VIII in the |
presence of a compound of formula IX and a base like potassium- or sodium carbonate m
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 |
example S.L.Buchwald ea., Org. Lett. 4, 581 (2002) or J.F. Hartwig ea., ]OQ 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 ol
formula IIT in the presence of TBTU and a base, such as N-ethyldiisopropylamine to |

obtain a compound of formula I.



commercially available, described in the literature or
can be prepared by nethods well known in the art. The
wobabdemaizg abbrevi ati on has been used: TBTU = PCT/EP2005/012833

(2- (1 H benzotriazole-l-yl)-1,1,3,3-tetramet hyl uroni unt
etrafiuoroborate) Scheme 1 Prepgyation of conpounds of
formulas Il and | wherein Rl, R2 and R3 are as

described above, R12 is hydrQggR.er a protecting
group, such as tert-butyl oxycarbonyl or
benzyloxycarbonyl and X I s _hal ogen, nesyl ate or
atier id 4 gt ed | eavi ng group (for
exanples in o-position to a nitrogen atom, the
conpounds of fornmula X are obtained by heathg ag
conpound ofpfomgula VIT1 in the \ presence offa

sodi um cla®bong
acetone or act
| eavi ng group,é%onpounds X are obtained by knomnp?d-lu
or Cu- catalyz pllng reacti ons between conpounds
of formulas VIIl and | X (see for exanple S.L.Buchwald

Gners B ebbys R HAOR R s W 0 ea- 100

deprotection by nethods known in the art yields
5 cQoppondds offofronlalilandylbe memg@mvmuw@f manger) Jf H-& is a non

L?@g%%%glao?oqzwan %}gh&ﬂe {hgsggéla@n d dgrﬂl&i &t room

ase, such
Nteeieyhtdid foopsapyltemine to obtain a conpound of
formula | .Schene 2 Preparation of compounds of

f ﬁf{}{ﬂé%ﬁ]&l’ Ifoxh V‘@ﬁ)&«%k Qlkﬁzlcﬁ%q a@l %B%tlﬁﬁeﬁﬁfﬁﬂbg@qdorabove

-(CHz)p- cycloalkyl the react10n is carried out with the correspondmor 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 I:
0 R
(] X
Ay
N . RAH —— R”N \)
R1/N\) AV R3 |
3V

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 I2:

.R
o)
Y R-X VI (”\NO
(\N + or - RVN\)
W/N\/J . £ 12
- R-OH VI



Compounds of fornula Il may be prepared in
conventional manner. IfHR 2 is a non aronmatic

waebwroocs| e, for exanpl e norphol i ne, the reacPCOmP2®5/012833
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carried out at roomtenperature for about 2 hours. IfR

2is OR for R is lower alkyl, idower alkyl,

substituted by hal ogen or -(CH 2)n-cycl oal kyl, the

?@%qut‘ R'S Ql‘gﬁsra'r@gs &H&Mtitaho&e%dqorsr}ﬁweﬁ di ng al cohol

ornul'a y reaction with a mxture “of a conpound

of formula XI and Cu(l)Br in triethylamne. Schene 3

Preparati on of conmpounds of formula | : wherein R1,

R2 angh, B3 84 & é%gja?é oF el siabovBo@idh of fbsnhlal ﬁﬁ&%e caverted to

may be repl ace I n conven |onal manner, in

ptheserregponiling ftfaéveseg be freaisnent wathraj 1eaph aboigRiogefr equivalent of a

F;q.ﬁi{ag e%QSeosfucﬁl fag:?c}d‘ﬂx}{%rr b{agﬁulgh(ylﬂcgﬁde §§ﬁ§£@m4:arbonate, sodium
reparation of conpounds of fornula wherein R, Rl

abidarR8nate caramodiasard thedikabove and X is hal ogen. - The

acid addition salts of the basic conpounds of fornula

ITH@¥ R{é‘tﬁ[ﬁé%ﬁ? 1.{1391 &J&Pﬂh@ﬁ) hESRRBEH Ay LESE PRIS®@S Alts possess

trea east a s OI chi OITEtrI C GQUI

|l e

avéwahlaph@ma@eglsd@homﬁ%EIP%}ﬁCélllYa idtas S&FTUiP A 319 nliled@mpounds
i t%%%ﬁ%Qﬁwﬁ&&?éﬂtaﬁeu%%%?ﬁtgﬁﬁ“2@%‘%;"2%“?%%? LAl (GFED:

pharnaceutlcally usable addition salts possess
vAhe atrheowidrwaae bivejigeterl ip ﬁ@séc}atnr—@&ﬂth@bee@ﬁtfaﬂf% hegeingffer.
has been found that the conpounds of the present
i nvention are good inhi B @bas £id HRerdlsyci ne
transporter I (QyT-1). The conpounds wer e

|nvest| ated i n accordance th
2 ot Qe RN gtrlgﬁaml\ggp)@r}; g(LJI%CO L%Ie tecﬂnologles) fetal bovine

serum (FBS) 5 %, (Gibco life technologies), Penicillin/Streptomycinl % (Gibco life

technologies), Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco
life technologies) 4

Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl,, 2.5 mM
KCl, 2.5 mM MgSOy, 10 mM (+) D-glucose.
Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin
in 96-well culture plates. On day 2, the medium was aspirated and the cells were washed
twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with
either (i) no potential competitor, (i) 10 mM non-radioactive glycine , (iii) a
concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the 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 uM non-radioactive glycine. The plates were incubated with
gentle shaking and the reaction was stopped by aspiration of the mixture and washing



DVEM conpl ete nmedium Nutrient m xture F-12 (G bco
bovi ne serum (FBS) 5 %

Li fe-t echnol ogi es),

f et al

wO@we1135f e t echnol ogi es),
(G bco life technol ogi es),

life technol og

t echnol ogi es) Upt ake buffer (UB):
es:.Iri
&tlwsmtg% c‘éﬁd %C?g{leegagvgerg g?e

il

i an
“PHR
40, 000 ceIIs/meII

i es),

d utam ne 1

Peni ci | i n/ St rept oRETIERR00%1012833

Hygronycin 0.6 nmg/m (G bco

K€

> sty WL TR g

in conplete F-12 nmedium w t hout

150 mM Nad ,

bco life

10 mM
M&gmu]?at§onu1d shaken 3

I nvi trogen
Gadurs aﬁﬁ&-r@&l})aemﬁs irs theetsiels wsmgn@é-t%wg\m smtlﬁ@w%mter
cDNA d yci ne upt ake inhibition assay (ndyT-1b) On

énsity

t5r ansf ect ed

of

hyg!rorryci nin 9 [eN@LItuq@SOQﬁﬁges EmplayWN a2, 'Id_)s%(pM)
medi um was aspirated and the cells were washed {w ce
with uptake buffer (UB). The cells were then ing¢ubated
for 20 nin at [22C wi.th ei t|{her0-27) no¢ pot éAPi al 0.339
conpetitor, (ifi) P r(r)mHM on-radi oact il vegglygime | (iii)
a concentration of "a potential inhibitor. A range of
concentrations| of the potential inhilbitor was used.to
generate data for cakcul ati ng0-8%e concentdt i on|of 0-440
i nhibitor resulticn % of the effect (fma. |1 CS0,
the concentratj orﬁ I%? ?}1 donpetitor ﬁo gutl ng gl ycine
upt ake of 50 % . A solutiadn was ther i medi ately added
containing [3H - gl yd:i4ne 60 nM-097- 16 Ci/m#8l) and 9367
nmM non-r adi oacti e ne. The pl atlescgf g jchcybat ed
with gentle shak:% égulX? He reaction was éltoppec by
aspiration of the m xture |and washing(three tines)
with ice-cold UB Tﬂ]é cellls wedé4|ysed wilt24 0.287
scintillation ken 3 hours apd tferc-
radi oactivity n ?ﬂ’%ﬂl ‘fb was countled using a
scintillation gounter. The preferred conpounds ghow an
1C50 (mV) at JyT-1 12 0. 5.[The0ddfmpounds df25 or myl a 04067
and the pharmaceutical |y acceptabl e [sa 8f 1t he
conpounds of for %f%ﬁfﬂéan be used as If(;gncaments,
e.g. in the formof pharnaceuti cal
1.9 0.206 1.27 0.082
formula A formula IC
L 0.148 1.28 0.149
formula 1A formula IC
1.12 0.375 1.29 0.500
formula [A formula ID
1.13 0.158 1.31 0.467
formula A formula ID
114 0218 1.33 0.055
formula IA formula ID
1.19 0.078 1.39 0.230
formula IC formula IA




preparations. The pharnaceutical preparations can be
adm nistered orally, e.g. in the formof tablets,

woaeaieddi13abl et s, dragees, hard and soft gel ati RET/EP2005/012833
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capsul es, solutions, enulsions or suspensions. The
adm ni stration can, however, algo be effected
rectally, e.g. in the forn1of supp03|tor|es

parenteral |y, re-g- yhe therTforgagsl T ecti gy SOt Pt T @5
The conpounds | of fornula | can be processed with
phar maceut i cal|l yformelatIC i norgani ¢ of deranliedAcarriers
for the production of phafmaceutical preparatiops.
Lact ose, corn starchor—derivatives thereof—tatt;
stearic acids or its salts and the |ike can be used,
for exanple, as such carriers for tablets, coated

t abl &Fhe cotrpoyads oéﬁ@drnﬁhxrloanééhaphmlaéqﬁgalhégccemblﬁ aBitseof the
Ccaorn];eé %‘?ﬂs E?fop%%fa 1 8§ lb%h}sé@as%&ﬁé&n@e%tia g' in th Cﬁ)ﬁ? Harmaceutical
waxes, fats, sem -so

ppzxieyn‘asomahc phaxtnakeuuq@bp@pmhgnmntbh edﬁamﬁeeedafralﬂme g in the
agt | Vi t I

r e o o? (te E}IIQSS ?ﬂtgg é%geécg ?{ri%% ?eu"ar %g{ll glggnésjéﬁ['béhley solutions,

Sﬁmulalbheonmquzrercmsf"ﬂte atdwnptretjm tamg howﬁvesmlmbe(ﬁf@ctaﬁ gectally, e.g.

SyI ar I

VHGHP Rt G BB e Sl B R oY R otusons.

suppositories are, for exanple, natural or har dened

0| | s, Theooespoufnals of fosemia | dagbie gresessedl aithcphsomgesusicallydnert,
%regoamc Or orp ?}19 @a%g?gﬁ% g?cld\}rg{slgg ggﬁﬁbﬂ{ﬁaﬁﬁgb preparations.

sLa;bosle,lcmmrs?oarckmet demgttla@dhtlspf eulsksari arids Orsm@@ktemtbe like can be

Cgslggs nLs ‘r%pll? ay gﬁc rg'fl?(ri' %rttgblgtg rcoX%%M%Bg?cls,gcf)%g%fQ? ot ljla(fd gelatine

Tt@yulea ﬁum:itﬂ@camais domsositt gelaltmctmnles ey fop exdrinplal \regetable oils, waxes,
| uabl.e bst nces di c

LB YR PIER AL SEAIL SR SRR

t hfbrsaﬂte @ chraietshes }acp/eayhr vadally rdqnized ircthe chsrof apfe gelitsw capsules.

ect .of .t se vent | on.
f l}lta%:lf cIaFn%F B%EE? B}g)ﬁuca%r} 8€so?ur']c10nrs Ias e§}§ Bi;sls anr%1 ifrl]))r 8}? %g[ﬁ% water,
npsigolsairetsidegehblé oil and chd 111<an$ii1tabke qahwmﬁneupp@abhgs are, for

ag)?ae g%la’?ura orqxa? %Ie(tfl 'oslsy WSa%est, Pt sen’n hquld or liquid polyols and the like.

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

other therapeutically valuable substances.

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

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



desired, one or nore other therapeutically val uable
substances into a galenical adm nistration form

woagmstoaersswi t h one or nore therapeutically i nePCT/EP2005/012833

carriers. The nost preferred indications in accordance

with the present invention are jthose, which include

di sorders of the central nervous system for exanple

the t RGN RNireH MW]HOW @Redhave to be adjusted t

cogni ?@%@&%%a85ﬁg g Aléhé mer's dlééage %ﬁ Y ?

dbs byevidaa raﬁamymmtsrm naqh reatitulan qese. Imehepse of Oéalfadmmlstratlon the

C&g{ﬁsﬁ%or i@l}ft@ cln Qargfr%rrﬁgdolﬁ%b%q hg dHagt MU@)' ng 9&&3day of a compound

articul ar” case. In the casé_of

mfghnaairfonnlshaﬁ at Dﬁtﬁnetr:heesr@@ég@ afruni ghie Phar@mqetvgﬂgl‘/ acceptable salt

hoith t%gg h?.l?}’ Ska eé@ rﬁa;l beoacﬁ*t?ﬁ%fter;@ 00, ftﬁ%lﬁ A0 or @Y ivifed@oses and, in

conpoun or o e correspondjn
andditivtn, dfe wppph]amrt&ee also babwecépsbelmnatbtses foand te pe nslgated.
The daily dosage maybe administered as single dose or

in divided doses and, Ta@eéﬂgﬂnw%n %W&G&Qﬁﬁfaubhfnt can
~also b e exceeded mhe IS 1S foun € 1 ndl cat ed.
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Tabl et Fornul ation (Wt G anul ation) Item | ngredients
Mtgmtlabtedien mg 2 5 mg 100 Mmtablsd m g 1. Conpound -

of formula TAor IB5 "' 22555 000 590,2. LaghRsSe 500 mg
Anhydrous DTG 125 110055 3300 150 3. Sta- 1500 6 6 6

30 4 . Mcrocr stalllne Cel I ul ose 30, 3300 3300 150 5.
MagneSompo@eifatraula 1A o B Total 167 2316677 148677 83300

'\@nUfl?a%EdégAﬂﬂ}f]cBBQ§E?@re 1. My itens s 2, 3 apd 4 angso

granu purified water. 2 Dry the granules at .
590C Sta-Rx 1500 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. Passthe granules through suitable milling equipment.
4.  Additem 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation
Item Ingredients mg/capsule

5 mg 25 mg 100 mg 500 mg

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

Total 200 200 300 600



3. Pass the granules through suitable mlling
equi pnent. 4 . Add item5 and mx for three m nutes;

woan@resisson a suitable press. Capsul e For mul aPCoOmPRE06/012833
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Ingredients ng/ capsule 5 mg 25 m
g 100 mg 500 1.
Conpound of forrmula A or 1B 5325 100 500 29 Hydr ous
Lactose 159 123 148 3 . Corn Starch 25 35 40 70 4 .
‘-= C =0 B2 fI\/l51%;ne3| um Stearate 1 2 2 5 Tot al
Ovanuf acturing Procedure 1. Mx ite
2and3|naswtab|emxer for mnues 2. Adg]51
it eniMig i 152and 3 i & syibl egnﬁﬁehfﬁfgg m1§“ %1l into a
ui t%k%ldet 43%(195,& Thef gt bavwhagsexanples illustrate
resent 1nvention without limting it. Al
Benp@!ﬂhirmm esulaabée gipyEs i n degree Celsius. Al starting
materials are either commercially available, described
I n t bfbltloq'ﬁg gﬁﬁx&ﬁl@ﬂlﬁﬁ?&é ﬂﬁtpréﬁéﬁth&hkléntﬂfnamghom himitng it. All
or e pre by nmet hods well known in the art.
Fim?‘giagqnﬂzs dreRrvepan degremCafius.
- | or o- benzot hi azol - 2-yl ) - pi perazi n-1
. . -yl ]-(2-nor
p/Q.? lstlalrr%i_n%_rxilt'eﬁéls RictefBePldeMbrkiatlivetdiiablendescribed in the literature

(CA-abstract-numbers are given) or or can be prepared by methods well known in the

art.

Example 1.1
Preparation of [4- (6-Chloro—benzothiazol—z-yl)-piperazin—1—y1]-(2—morpholin—4—yl—5-
nitro-phenyl)-methanone
(a) 6-Chloro-2-piperazin-1-yl-benzothiazole
()
s—<

et

A mixture of 10 mmol 2,6-dich10robenzothiazole, 12.3 mmol of piperazine and 20 mmol

of potassium carbonate in 50 1l of acetonitrile was refluxed for 3 hours. The reaction
mixture was concentrated and treated with 25 ml of water. Extraction with ethyl acetate,
drying over magnesmm sulfate and evaporation of the solvent yielded the title compound
as a colorless solid. .

MS (m/e): 254.7 (MH")
(b) [4-( 6-Chloro-benzothiazol-2-yl) -piperazin-1-yl]-( 2-morpholin-4-yl-5-nitro-phenyl)-

methanone
)
O N
(N
N
S\f'\z/ o g
cl e

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



(a) 6-Chloro-2-piperazin-|-yl-benzothiazole A m xture
of 10 mmol 2, 6-di chl orobenzot bi azol e, 12.3 mmvol of

woizpwriarizae and 20 nmol of potassi um car bonat e PCIVEB20054012833
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of acetonitrile was refluxed for 3 hours. The reaction

m xture was concentrated and trgated with 25 m of
wat er. Extraction with ethyl acetate, drying over
nmag§gl W& BT Zed alﬁé’eﬁFforﬁ‘He%hn%f tol 8 904 H@ompound as a

I e the tit npound as a col orl’ess sol

(Ydle)vsohm 7 (I\/I—H) Cb)

[ (gﬂ 8¢ P7henzat hi azol - 2-yl) - pi perazi n-1 -yl 1- (2- nmor
pﬁ§||n§2-y$ é nitro- phenyl)- nmethanone To a sol ution
of 0.25 mol 2-norpholin-4-yl-5-nitro-benzoic acid
(Example 2.1) in 0.7 m di ngfaylif epmam de 0. 26 nmol
TBTU, 1.6 mmol N-ethyldllsopfb [ am ne and 0. 25 mol
6- cmreparatiexpobdf(@zﬂnlote -penzodrizast il olperagin-é-yl]-(2-isopropoxy-5-
successi vel y added ReRoskirred at

RT for two hours, concenf?% dgﬁﬁﬂgggﬁo an Etreated
with 5m water] Thesolid is filtered off and
recrystallifze orm methanol to yield the title
conpounﬁ;? ellowsolid. M5 (me): 488.1 (MH +)

2 paration of

[ (hlord} nzot hi azol - 2-yl ) -pi perazin-l-yl]-(2-iso

PELOPOXY-5- ne hanesulfonyl phenyl) nethanone Pr epar ed

i n anal ogy to exanple_ 1. %
ZPW@Giﬂddp BRIOBY mm@@éesu Py %@ﬁa@@e%é.raetb@@éﬁlgwl -benzoic

o2 ug (Bpd e QIQP Mo B%hRiIQQLﬁébﬁmh ]Wyl‘ M@ﬂﬁﬁbﬁz Ph&eruliBhaterial was

e nmaterial was ur| gC rorraorap

Cridfigd hk@ﬂomangaahvt élQﬁ» 6H@|C et &/ de’é%jﬁ gheafgf‘acompound as
y gl biftshsoxal 1 d-
MS (m/e): 552.3 (M+CH3;COOH")

Example 1.3
Preparation of (4-Benzoxazol-2-yl-piperazin-1-yl)-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone
(a) 4-Benzoxazol-2-yl-piperazine-1-carboxylic acid tert.-butyl ester
N 7\ 0O
@Ey—wﬂi}

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

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")

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

N

/N
D—N

[::I:O>—.\_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

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



M5 (me): 552.3 (M+CH 3COCH +) Exanple 1.3 Preparation
of

wO4em@maridzazol - 2-yl - pi perazm | -yl ) - (2-i sopr opoRgTAP2®5/12833
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anesul f onyl phenyl ) - met hanone (a)
4- Benzoxazol - 2-yl - pi perazi ne-1:g@arboxylic acid tert.
-butyl ester A nixture of 52.5 mmol

ZNBQE?r$Q§EUty 53. 6 nmol pi per azine-1-carboxylic

ster and 63 nmmol of potassium

c &) Heberzexdznl-BYl-pipesdzind ol b fR-eplopomas-raehpnssaorylphenyl)-
h e reaction m xture was conentrated, diluted
m###ﬁ%gggr and extracted with ethyl acetate. The
s dried and concentrated to yield the
title conpoungls~as a slightly orange solid. M5 (nfe):
304. 2 ﬁﬁ%‘ b) 2-Pi perazin-I|-yl-benzoxazol e
hydr gcht ogi d 10. 8 nmol of

=g/l - pi perazi ne-|-carboxylic acid tert.

4- W6xazohy
ester were treated with 30 ml of a di oxane,

turated W .th gaseou chl.poric aci .
b ff‘é’tabf‘é]e‘ﬁ(?&%loﬁ e Bl RPPANap: 028%%‘8%%&“#%?“0%71"’6“0“
f th% le 2@@@1@(& e- ;ﬁpﬁ@ﬁﬁat-yldﬂ:nocﬁxatde h$dh|0\th]l®t‘1.de THiesrude material

( :‘pglé }ntu%gf Ylttl qﬁlﬁfﬂ%& 0 YIC?dS th3 12 cgrrnlpglslrsfd asa coqorli/ss solid.

4 \Benaexamali- R4y pi perazin-1-yl)-f2-isopropoxy-5-nmeth
anesul f onyl - phenyl) nethan%ne F?qgfred in anal ogy to
exanple 1.1 b ) from

2- lSODVPR%%M&QmQEKb&%ﬁﬁﬁh&ﬂ@%ﬂqﬁp&&@b@lapudc@Enpﬂﬁybxys-
2.2) and pi perazin-| -yl Pf I@%Z drochl ori de

The crude material Wa&apesut My TRy | et her

to yield the/ﬁi;le conmpound as a col orless solid.

or gani ¢ phase

N

o3

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

colorless solid.
MS (m/e): 470.1 (M+H")
Example 1.5
Preparation of (4-Benzoxazol-2-yl-piperazin-1-yl)-(2-isobutoxy-5-methanesulfonyl-
phenyl)-methanone

7

Qo O

N N\) g
o3

Prepared in analogy to example 1.1 b) from 2-isobutoxy-5-methanesulfonyl-benzoic acid
(Example 2.4) and 2-piperazin-1-yl-benzoxazole hydrochloride. The crude material was
purified by chromatography (SiO», ethyl acetate) to yield the title compound as a slightly
yellow solid.

MS (m/e): 458.1 (M+H™)



MS (me): 444.1 (M+H +) Exanple 1.4 Preparation of
(4- Benzoxazol - 2-yl - pi perazin-1-yl)-(2-cycl opentyl oxy-5

wo 2omstoaasesul f onyl - phenyl ) - net hanone Prepar ed PQT/EP2005/012833
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anal ogy to exanple 1.1 b) from

2-cycl opent yl oxy-5- net hanesul f oyyl - benzoi c acid
(Exanple 2.3) and 2-pi perazin-|-yl-benzoxazol e
hydrochl ori de. The crude maigriad 1 ¢as purified by
chr omat ography Si 2, ethyl ac tate ield the

t i Prepasasigyoet: log eyl iyt emsthagesudt OHWSPKWY@) [4-G7@hanesulfonyl-
MrH +) EX I
E4 Ben)zoxa%glp > b]e p’%@?ﬁ%ﬁﬁd ]I%}a%‘ El [ sotBal% oXy-5-meth

atimiek Pr epar ed in analogy to

@mmﬂelj_m from
23T obut oxy- 5- met hanesul f onyl - benzoi ¢ acid (Exanple

and 2-pi perazin-|-yl-benzoxazol e hydrochl ori de.
Th crude material was purified by chromatography (Si O
ety acetate) to yield the title conpound as a
slightly yellow solid. M5 (me): 458.1 (M+H +) Exanpl e
1106 riPmephrratinoi’- @hylsulfonyl -2-hydroxybenzene were dissolved in 200 ml of

(ei.ﬁa(ggo(f e{?(ﬁ g@e %ﬁl& arb g ﬁ@ggg ilg{) ngll Cf )po'teaséﬂu%n ydﬁomq,_e VS added and

thehhatrmwaaﬂ@agd @eEh@hé@mlsbhmyd wd:savrzp)ratzdl the Pestduieateated with 1 M

490 A G L LD A BRSSO AL
cprsdhcftlvdech Wﬁ’@remysﬂa]lméd frotuzesisil uoatinty do melcbkﬁe tids catidednd as
yeﬁowwh solid.

MS (m/e): 242.4 (M-H)

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

Yo

0=5=0

8 mmol of 5-Ethanesulfonyl-benzooxazole-2-thiol were dissolved in 10 m! 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-Ethanesulfonyl-benzoxazol-2-yl)-piperazine-1-carboxylic acid tert.-butyl ester

b

g
Q
N8

[o]

A mixture of 8.1 mmol of 2-ch10ro;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
from a concentrated ethyl acetate solution yielded the title compound as a brownish
solid.

MS (m/e): 454.4 (M+CH;3;COOQ)

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




the m xture refluxed over night. The sol vent was

evaporated, the residue treated with 1M hydrochloric
weacehw/ocenssr acted with ethyl acetate and dri ed. PCT/EP2005/012833

Evaporati on gave the crude product which was

recrystallized fromethyl acetagbe to yield the title

conpound as yellowish solid. M (me): 242.4 (MH b

2- Chl or g=5-et hanesul fonyl -b enzoxazole 8 mol of

5- Et hane( fonyl - benzooxazol e- 2-t hi ol were di ssol ved

i n,10.0M] of thi onyl chloride. 1 drop of

W@ﬁﬁet hy! formam de is added and the reaction

mxxure hold at 65 for 45 mn. Evaporation of the

31‘9' ianiol ¥i &b dshirteulfirtyl-berompoliad/apiperagint: bharberilig acid tert.-

(me): 262.9 {
I eSS A B A ey e b s bydioghlorc
oa?éid The ﬁ@ﬂefbg%ﬁcﬁds mixdaite Was etret ovarmiphit alreomftel@pdrapare| Evaporation
chl oro- sul f onyl,- benz 8.3 mmol
5 p? é}éersé%‘feﬁéylelfe r%ﬁ éi%‘d&s e?lgégﬁsgé ‘ester and 9.8
B I(mP8): @gﬁ@g\qwmcar bonate in 20 mMl of acetonitrile

s ref Iluxed for 16 Hour T er ERC 4 Pl la}%sﬂfg x‘ﬂ@o;é]nzoxazold-

V‘ﬁ?—%{pere@ﬂ ﬁ@@lh@ﬂlaﬂfoﬁ&l et hyI acetate and
recrystalli satl on froma concentrated ethyl acetate

sol ution y|eI d the title conmpound as a browni sh

~solid. M5 454. 4 (MrCH 3C0O0) (d)
5- Et haneré? - 2-pi perazm | -yl - benzoxazol e hydrochl
ori de *@( I=° of

anesul fonyl benzoxazol - 2-yl) - pi perazi ne-1 -carbo
x7|?c acid tert.- butyl ester were treated with 256 fn1 b
10 0Pr<§aﬁédanaﬂﬂog}smtaxumpbd W)tﬂ\orgés@éweh‘vmcﬂnémaé‘esm onyl-benzoic

ot e NeLero [ Siz8-1 FA-8dn RS dM Bffrochloride.
T
The crude material was purified by chromatography (SiO2, ethyl acetate) to yield the title

compound as a colorless solid.

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

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

(/\ N ( S
§(N\) 0=5°0
o] o \
v%.d
0

Prepared in analogy to example 1.1b) 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 (SiOa, 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-vl-benzothiazole




of the solvent yielded the title conmpound as a
colorless solid. Ms (me): 296.4 (MtH +) (e)

wO02e0y6118pent yl oxy- 5- net hanesul f onyl - phenyl ) - [ 2ctAEPetonal2833
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nesul f onyl - benzoxazol -2- yl) -piper azin-1-yll

- met hanone Prepared in .analogy {p exanple 1.1 b ) from

2-cycl opent yl oxy- 5- net hanesul f onyl - benzoi ¢ acid

(Exanpl g 2. 3) and

5- et nés—lf@nyl 2- pi perazin-1-yl -benzoxazol e
hydr 6chf oride. The crude material was purified by
CArRRBle 9f 8B nrhliZCehlogd- h—yhethmszbam@)‘.hmmley{% ¢ [2605-14-3]), 4.51

t nA el ¥ %g%géj%g}deéa% 4%1%?1%%)2'{)@%6 %1%,1191[3 Zlnl\/?n;l of ?e)trahéc@r%ﬁ})’ran ina
( SRahapestd famlat henzofazahindinde} midrpenezirndiation] The reaction

- (2-i sobut oxy- 5- th L
ok S O e hpsesul o0, BN} IELIRSDS (s
21ﬂe§}9ak?1%1/€?&}ﬂlo§oﬂ€ﬂhﬁﬁ@&§ lﬁé‘l@ﬂwtrﬂbﬁtﬁﬁ@banam gwhix sotil. e

and 5-et hanesul fonyl - 2- pi perazi n-1 -yl - benzoxazol e
9@@6@% ‘3PP 3M 'ﬁﬂé crude material was purified by

i \oryBrs OSHoA BRY. 5 Rtk es@Edh-pREBL R [40)6- frethoixelbdnt dtliazol-2-v1)-
tltle conpound as a colorless solid. M5 (me): 550.2

ragin- CE1AORE Pr epar at i on of
2-1 sopropoxy-5- net hanesul f onyl - phenyl ) - [ 4-
6- met hoxy-gb ot hi azol -

n-1-yl]-methanone (a)
\%%fgﬁzy-zo Lperazin-1 -yl -benzot hi azol eA m xture of
2- chl or o- 6- net hoxybenzot hi azole (CA =

t 2 %réﬁf‘m%]&logﬁt@émﬁfﬁpé 1.0%) poper-asiphep oamd - hetiibnasubfbnygfbenzoic

lamine in 5 m of t
acid ( Example 2.2) and 6-Methoxy- 2651{332 191r19f1ubenzotlh1azole in tetrahydrofuran.

(
(
(
2
6
1

The crude material was purified by chromatography (SiO, heptane/ ethyl acetate) to yield
the title compound as a white foam.
MS (m/e): 490.3 (M+H+)
Example 1.9
Preparation of (2—Is0propoxy—S—methanesulfonyl-phenyl)—[4—(6—nitro—benzothiazol—2—
yl)-piperazin-1-yl]-methanone

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

NIV
\n/@\% S
A mixture 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 (S10,, }
methanol/dichloromethane) to vield 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




seal ed tube was heated at 160 OC for 5 m n under

m crowave irradiation. The reaction m xture was
woanm@at13at ed and the residue was purified by PCT/EP2005/012833

chromat ography (Si O, nethanol/ dichl oronethane) to

yield the title compound as a white solid. M5 (nfe):

250.3 (M+H +) fb)

(R-ls 0NOXV- 5- f - - f 4 (O :
Saa PRI B Ry FRLNAPTI ) R p IO e ESIR R Y benoic
Rcab@xehpler?. 2nmldogiiitro-2epiperptin- 1tylibdmpothiagale in tetrahydrofuran. The
2-1s0pr OpoXy:- 5- - i [
S N B e DR RO BBl IR and e
tretidadyely then tdmratdhin aherde yiekt teitdle coepopud i$ ¢ pellowysolid.
t\0 A2, heptane/ ethyl acetate) to yield

> ﬁﬂg?m o 26522%3%@! as a white foam M (me): 490. 3
(MrH+) Exanpl e 1.9 Prepar aExonplefl.10
(2- Lsopr opoxy,- - anesul f | -.phenvl) -1 4- (6-nit.ro-he ; .
s o RO T2 SR e ek Bl b 171
6-Ni tr 0-2-pi perbeazothiazdleyd-edrbazyichicidanedhgl edtari xt ur e
of 1.40 mro| 2-chl oro-6-nitrobenzothiazole (CA =
[2407-11,6 J)\ 4.19 mol of piperazine and 4.19 mol of
triet e in 5m of tetrahydrofuran in a seal ed
t Twas heated at 160 OC for 10 min under m crowave

i r'ragi ati oh. The reaction mixture was concentrated and
the& resi due was purified by chromat ography (Si Q2,

O s
(&id thpaopexg) mdePhenesul fibhyphzqshierglt-yi-dab (gliaadid mefwyl ester
nﬁ}g rgci: gr%lé %_%%rzﬁﬁr&%{'a%z. il trude material was purified by chromatography

(SiO», heptane/ethyl acetate) and the residue was then triturated in ether to yield the title
compound as a white solid.

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

Example 1.11
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-[4- (4-methoxy-benzothiazol-
_ 2-yl)-piperazin-1-yl]-methanone

OOJ\

(\N)KQ
S. NS
Qj/ 0=$=0

=z

/0

20 Prepared 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 (5iO,
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



yl'l -met hanonePrepared in analogy to exanple Li b)
from 2-1sopropoxy-5-net hanesul f onyl - benzoi ¢ acid

wOBKmmpeiBs2. 2) and PCT/EP2005/012833

6- Ni tro-2-pi perazin-I-yl-benzothiazole in
tetrahydrofuran. The crude matejd al was purified by
chromat ography (Si @2, heptane/ .-ethyl acetate) and the

‘residue was then triturated in ether-to yield the
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title conpo as a yellow solid. M5 (nfe): 505.3 (MtH
+) Esxarfgjle 10 Preparation of

( ZEIK'\( - I% r opoxy- 5- et hanesul f onyl - benzoyl ) - pi per az
[ ;i%rll ]- nzot hi azol e-4-carboxylic acid methyl ester
Pregared in anal ogy to exanple Li b) from

2 2BASP L SRS R O S BB

agdidl (BRidpyd 2.epdet 4-Nito aepiperazitel -yhberebttadmpoli lnfduodioride in

The crude materi al , was rified.by, chr omatogr -
(%FféﬁY‘ﬂBE’ﬁ%%ﬁ@F Bt/ PR hE T SRR oY f%%?%ﬁ@%hm%éob |

t hefaddrdthylraaéted) fid eHelresidieowasithbmtrithemtdd inl etha sopieldibe title
as ‘a white sal.id. (I}t/B (me): 518.5 (M+H +) Exanple 1.11
Pf%ﬁquéﬁdl 353 vgite solid.

(%fsl(%?ﬁy;gpggywﬁ-}grﬁ_t hanlesulzfolnyl - phenyl ) - [4-1 I

(4- met hoxy- benzot hi azol - -%@%’bfegfgiaazm- -yl ]

- net hanone Prepared in anal anple 1.1 b) from

2- | PRPERFBA YT (B HARGE U dnasthiazob 2D sipaeizth- - a@Hbepropoxy-5-
2.2) and 4- Met hoxy- 2-tg| pe\rﬂgqm ﬁw h l.- benzot hi azol e

hydrochl oride in t &theRrarmy-hetthE i anede nat er i al

was purified by chromatography (Si 2, heptane/ ethyl

acetate) @gng“the residue was then triturated in ether
to yiseled“\)N etitle conpound as a white solid.
T

QN 0=$=0

o)

| Prepared in analogy to example 1.1b) from 2—isopropoxy—5—methﬁnésulfonyl—benzoic
acid (Example 2.2) and 2-Piperazin-1-yl-benzothiazol-4-ol hydrochloride in
tetrahydrofuran. The crude material was purified by chromatography (5103,
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-
methanesulfonyl-phenyl)-methanone

(a) 5-Chloro-2-piperazin-1-yl-benzothiazole

Cl N —
\@ S—N N
g ./

A mixture of 0.49 mmol 2,5-dichlorobenzothiazole (CA = [2941-48-2]), 1.47 mmol of

piperazine and 1.47 mmol of triethylamine in 5 ml of tetrahydrofuran in a 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): 254.1 ({**ClIM+H"), 256.2 ({ClIM+H™) '

(b) [4-(5-Chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-

phenyl)-methanone




M5 (me): 490.5 (M+H +) Exanple 1.12 Preparation of
(2-1sopropoxy- 5- net hanesul f onyl - phenyl ) - [ 4-

WO04200si061135 benzot hi azol -2- yl) -piperazin- PCT/EP2005/012833
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1-yl]-methanonePrepared in anal ogy to exanple 1.1 b)
from 2-i sopropoxy- 5- met hanesul fgnyl - benzoi ¢ acid
(Exanple 2.2) and

4-Ni tr-o- 2- pi perazi n-1 -yl -benzot hi azol e hydrochl oride
in tetrahygr ran. The crude material was purified by

chrorratd\%q; (SiO, heptane/ ethyl acetate) and the
hen triturated in ether to yield the
t| corrpou as a white solid. Ms (nfe): 505.3 (M+H

+)" Exanpl e 1.13 Preparation of
[ Brepdredyin poadygbierexemhledzbb ) Powp 2y isppreppay privgthyngsulfonyl-denzoic

ogcu? Eﬁ)féfng%/ e2. Tf%@g %F}élrrgQnylheﬁ?ﬁnﬂnyllbéﬁéﬁwgfé@n RLepgaRAuran. The

0’ exanpl e
2€nusie et WaSPmﬁﬂﬂame@ubm@mrapbé Sieecheptang/ s appnte) and the
§/e(§¥du%nmd %h | RRL G 6 e Jﬁ?&é %ﬂl@@&l Ablﬁ]!d as a white solid.

e’in_tetra uermterlal
WBAS MSr(nf/e)ed%ﬁ( é?ﬁlﬂvfﬁfbgrﬁéﬁ)ﬁ ? MZFH Bept ane/ et hyl
acetate) and the residue was then triturated in ether
to yield the title conpound as a white solid. M

(m e): 476 0 (MtH +) ExanplExamplell.bp epar ati on of

SR PR PRk M o5

5- Chl or o- 2- pi per a2|meﬂ1a1yésuﬁemudqﬁ)hnyiim¢hanone
(a) 6-Ethoxy-2-piperazin-1-yl-benzothiazole

N I\
Q SN N
o s

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

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-Ethoxy-benzothiazol-2-y1)-piperazin-1-yl]-( 2-isopropoxy-5-methanesulfonyl- |

phenyl)-methanone

N
g

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 (SiOz, heptane/ethyl acetate) and the
residue was then triturated in ether to yield the title compound as a white solid.
MS MS (m/e): 504.1 (M+H")
Example 1.16

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

yl)-piperazin-1-yl}-methanone
(a) 4-(2-Methyl-benzothiazol-5-y1)-piperazine-1-carboxylic acid tert.-butyl ester




A mxture of 0.49 mmol 2, 5-dichl orobenzot hi azole (CA =
[2941-48-2]), 1.47 mmol of piperazine and 1.47 mol of

wonrbmstoayisam ne in 5m of tetrahydrofuran in a sealEe2005/012833

tube was heated at 160 OC for 5 mn under m crowave
irradi ati on. The reaction m xt Wy was concentrated and
the residue was purified by chromatography (Si Q2,

met hanol / i chl oronethane) to yield the title conpound
as a whitelgdlid. M5 (me): 254.1 ( {35CL}MrH+), 256.2

( H+) (b) .
[Z&(Iﬁcm or o- benzot hi azol - 2-yl ) -pi perazin-1-yl 1-(2-iso
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2edrsapiiopady2 6 mradlanesiukf onlyoxide H25i et bd(ttiExanpl e
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crude nateri vvas.purl (
Chil estaéagr &ppyof (BteDRs addeptBeetacibhyhixaoe isdtealed anernighé under

resi due then triturated jn ' . R

t Fepe Sl g &l PRl Bt Bt 48 g bpownish o
{ ARChEMrittlied ¥OhrémbtogRiphy Y SbbHeyclEhenmpk écthyli&etate 7:3) to yield the
Pr,telpar ati on, of . .

[ ¢ 60BPAIY Al BY P A% - 2- i ) - pi perazin-1-yi]

- (& irsRprspaxw-Ei )met hanesul f onyl - phenyl ) - net hanone

oz i o eapoa etz AR R o Ca s

[79071-17-3}), 3.00 nmol of piperazine and 3.00 mmol
of t,\int ldamne in 5 mM of tetrahydrofuran in a

seale ube was heated at 160 OC for 5 mn under
m crowdve irradi ation. The reaction m xture was

CORGHRLT Rtdlogneh &amplens (M)droag- Runkthybterrpthiazol-5-yl)-piperazine-
chromat o raph?(/. (SO, net ol / -dichl ochg\’gﬁt har(;e%%lt ochloric acid

yileqagbaxpylic agid eét-géﬁﬁ»ﬁaﬂﬁfoa IR SRSt I ST %‘? ; '
264 BnfdyHdah) (M+H") |

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

piperazin-1-yl]-methanone

0 o

N
N N
_</S:©/ O:?:O
Prepared 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.
Trituration 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

o 0O
)
"*’SI:‘, 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

acefonitrile.



(b) [4-(6-Ethoxy-benzot hi azol -2-yl)-pi perazin- 1-yll
- (2-1 sopropoxy-5-net hanesul f onyl phenyl ) -net hanone

wénepacedsi n anal ogy to exanple 1.1 b) from  PCI/EP2005/012833
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2-i sopropoxy- 5- met hanesul f onyl - benzoi ¢ acid (Exanple
2.2) and 6-ethoxy-2-pi perazin-|;yl-benzothiazole in
tetrahydrof uran. The crude matefial was purified by
nmat ogr a ) .
- CBToRaaE Hi 2t ot gPEREENRS Bieltle BEEARbRAs 2Rl coid
t Ml (en/epapUriN-Es)a white solid. NMSMS (me) 504.1 .
(M+tH +) Exanple 1.16 Pr eparEatl 0 ﬁ
(2-1sopropoxy- 5- met hanesul fORYE eny
[ #rdpraeddhyl (24366150 my@i-@ietlﬁnesulfonyl—phenyl) (4-quinolin-2-yl-piperazin-1-
yl)-pi perazin-1-yl|-nethan Qg%
4- (2- Met hyl - benzot hi azol - g@fﬁe W8 azi ne-1'- car boxyl i c
agd)d-Heldolin: ilw-ﬁflbeﬁ@ﬁl@fl-r@ﬂaoﬂl%hdiﬂ gerofbulyl2starol
5- bronn‘?(yethy benzot hi azol e, 1.4 nmmol pi perazi ne-1-
carboxy d geid, 2.0 nmol potassium hydroxide, 0.01
INMQgﬁerert but yl phosphi ne) pal | adi um and 0. 01
etyltrlnethylannnnlun1bron1de in1lmM toluene 1
drop of water is added. The reaction nmixture is heated
ovenidtgetof Gridemoh?gblerequinging, 6 Adenel HiRCFng T e dAHC acid tert-
mﬁ&éfﬁ%stt %dvbtﬂng‘fdgébtags‘hﬁ%r I %Ez%oﬂht\é?ﬁ 19&@9&’8}51%@[6 Qs}ak refluxed

urifie mat ogr aphy 2; cycl ohexane
| oetrhight dkhetragationt m@ixtureoisyoafapttatnd, Wa‘ter @ agddapenchthegemgound

(LRSS O ol 0 el s o o

Pltleptaﬂas«bmpmmdadsagtylotbssexlacﬂrpl e 1.6 (d) from

4- (27 hyl -b thi azol - 5-yl ) - pi perazi ne-

1§&§Pg%§ ﬁ§(§@%§ rert.-butyl ester and di oxane

s &b L2 -Biedaav -1 byl gméedine bigmclotideri ¢ acid. Ms (' e):
234.1 (Nﬁtm)

SSIgN

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)-

methanone

Prepared in analogy to example 1.1 (b) from 2-piperazin-1-yl-quinoline hydrochloride
and 2-isopropoxy-5-methanesulfonyl-benzoic acid (example 2.2) in acetonitrile.
Trituration in diethyl ether yields the title compound as a yellowish foam.
MS (m/e): 454.4 (M+H")
Example 1.19
Preparation of (2-Isobutoxy-5-methanesulfonyl-phenyl)-(4-quinolin-2-yl-piperazin-1-

Z O=S|=O

yl)-methanone



(c)
(2-1 sopropoxy- 5-net hanesul f onyl - phenyl )-[4-(2-nmethyl -b

wenawtoaiidzol - 5-yl ) - piperazin-1-yH net hanone PCefae@®d/012833
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in analogy to exanple 1.1 (b) from
2- et hyl - 5- pi perazi n-1 -yl - benzokhi azol e hydrochl ori de
and 2-i sopropoxy-5-net hanesul f onyl - benzoi ¢ acid

‘(%I%)ﬁ(éaggyﬁlea[zn&?gy L e 19 Aitb) f6m 2Tgiﬂefhrzﬁi— il %qhﬁm‘ﬁh@h?d/rlochlonde

he title conpound as. a yellow sh s %
l\ﬁd(msebutomyvza-metbmqeul&) yE>b grgstieacid fexamplayat iy aé?foalftﬂ e.
(ihr%%%ﬁ%gt ﬂgr (g@m Et?ﬁlnagcgfé}ef) gféYds -+RO8AY Ldmpound as a yellowish solid.
MME{@#@e&@&4ﬁM%E&b] met hanone Prepared in analogy to
exanple 1.1 (b) from
2- et hyl - 5- pi perazin-I -yl - enzgthlazole hydrochl ori de
and @ﬁepmubmf/E@em@hmmqgmoﬂmrwl)@em@m la%lﬂ'(ﬂz“ISOPTOPOXY'5‘
(example 2.4) in acet,onitnkl (Si 2
ethyl acetate) yleFH%h Ul n& éﬁggﬁ%ﬁl ggya br owni sh
s@l) uds- @@oﬁm@homa&zmp(ﬂvmnen -Exhopile atldltgrt -butyl ester
Preparatiqn of
(2- 1 soppaPé- 5- met hanesul f onyl - phenyl ) - (4- qui nol i n- 2-
yl - piperazi n-1yl)- methanone (a)
4m l'in-2-yl-piperazine-|-carboxylic acid

Eﬁﬁﬁﬁ %%ﬁ%em ergX?ﬁgBif)ﬁt fér(ﬁ) R‘BmGZ & dm&fqumohne and p1peraz1ne 1-

prperazi ne- I-car ox%1§
a@alrﬂoiyﬁt hﬁdﬁ@rlt besl estera QdystAlisatiomfrionpuethesplireld Gitlgcampound
in 15 on|tr|Ie was refluxed overnight. The

r 8589 fure is concentrated, water is added and

t RS @@/@pgug\e Bt Yct ed Wi t h et hyI acet at e.
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Prepared in analogy to example 1.6 (d) from 4-(6-chloro-quinolin-2-yl)-piperazine-1-
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-v1]-(2-isopropoxy-5-methanesulfonyl-

phenyl)-methanone
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Prepared in analogy to example 1.1 (b) from 6-chloro-2-piperazin-1-yl-quinoline
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): 488.1 (M+H")
Example 1.21
Preparation of [4-(6-Chloro-quinolin-2-yl)-pip erazin-1-yl]-(2-isobutoxy-5-
methanesulfonyl-phenyl)-methanone



the title conpound as a colorless solid. M5 (nfe):
314.3 (M+tH +) (b) 2-Piperazin-I-yl-quinoline

waypdiemehi3sr i de Prepared in anal ogy to exanpl e BCE/EP2)05/012833
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from 4-qui nol i n-2-yl - pi perazi ne-1-carboxylic acid

tert.-butyl ester and di oxane sg}urated wi t h gaseous

hydrochloric acid. M5 (me): 214.4 (MtH +) (c)

(2- Isopropoxy 5- met hanesul f onyl - phenyl ) - (4- qui nol i n- 2-

yl - pi perazifn-1-¥!)- methanone Prepared in anal ogy to

exanpl.e lji from 2-pi perazin-| -yl -quinoline

hy chl ori del_.and.

Zulsopropoxy 5- met hanesul f onyl - benzoi ¢ aci d (exanpl e
zzt;tea 1@@1@&1@@ tforelxh@plem (b0 rfiinh Gnhldrodl-plpmkmel Iydequmohne

! braspeingds a8 AREORT R ATE G BB A e ple 24 i
(gxhﬁggg&oxy 5- nethanesulfonyl phenyl ) - (4-quinolin-2-y

F%Sét%érlag lyé EDg re%ﬁ& g?egaro ert g? ﬁx@:?%:cga@gﬁ | ?%eéct:o(.Torless solid.
hwb" ﬁak :@pb d

2- 1 sobut oxy- g nethanesulfo | -benzojic acid (exanple
2.4) in acetonitrile. Chroﬁé?ﬁﬁﬁ%é%é (Si O2; et hyl

ac IGt glteﬁhra&oﬁlo@ §4 (@@hldrl)]q%_ﬁﬂim belﬁé‘aﬁgﬂeﬂ -Qicpdlopentyloxy-5-
sol i
Pr epar ati on of methanesulfon;gl D;H) methanone
[4-(6-Ch|oro-qz:FoI|n 2-yl)-piperazin-I-yl]-(2-isoprop
oxy-5- net hgneswt f onyl - phenyl ) - met hanone (a)
4- (6-Chl {.nolin-2-yl)-piperazine-I-carboxylic
aci A butyl ester

cl Z o=30

Prepared in analogy to example 1.1 (b) from 6-chloro-2-piperazin-1-yl-quinoline
hydrochloride and 2-cyclopentyloxy-5-methanesulfonyl-benzoic acid (example 2.3) in
acetonitrile. -
Chromatography (SiOx; ethyl acetate) yields the title compound as a colorless solid.
MS (m/e): 515.1 (M+H")
1 Example 1.23
Preparation of (2-Isobutoxy-5-methanesulfonyl-phenyl)-(4-quinoxalin-2-yl-piperazin-
1-yl)-methanone

(a) 4—Quindxalin—2-'vl—piperazine-1—carboxvlic acid tert.-butyl ester

X

ST
T
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
title compound was crystallised from methanol. Yellowish solid.
MS (m/e): 315.0 (M+H")
(b) 2-Piperazin-1-yl-quinoxaline hydrochloride

(\N
Ny NQ
sead




Prepared in analogy to exanple 1.18 (a) from
2, 6-di chl oroqui nol i ne and pi perazi ne-1- carboxylic

weaehw/obess - but yl ester. Crystallisation from neCnaredios/012833
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yields the title conpound as a colorless solid. M5
(me): 348.5 (M+H +) (b) -37]-
6 Chl or o- 2- pi perazi n-| -yl -qui nol i ne hydrochl ori de
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analogy to exanple 1.1 (b) from
g@gﬁﬁﬂ¥%=2 pi perazin-1-yl -qui noline hydrochl ori de and

2-1 sopropoxy- t hanesul f onyl - benzoi c acid (exanple
2.2) in acet trile. Chromatography (Si O2; ethyl
acet at e) \yi s the title conmpound as a yell ow sh

> (' 488.1 (MtH +) Exanple 1.21 Preparation
o —em .
[ 4=( Chl or o- %alnolln 2-yl)-piperazin-l-yl]-(2-isobuto
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aMS ahk): 3276l @6+E€HeCOX| e conpound as a col orl ess
solid. M5 (nme): 503.1 (Nhﬁﬁgnpk124

Preparation of (Z-Isopropoxy-S-methanesulfonyl-phenyl)- (4-quinoxalin-2-yl-piperazin-
1-yl)-methanone
o A
NJ\©
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Prepared in analogy to example 1.1 (b) from 2-piperazin-1-yl-quinoxaline hydrochloride
and 2—isopropoxy—S—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-Cyclopentyloxy—S—methanesulfonyl—phenyl)-(4—quinoxalin—2-yl—

piperazin-1-yl)-methanone

L
(\N
NN
CLJ 7 oo

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

and 2-cyclopentyloxy-5-methanesulfonyl—benzoic acid (example 2.3) in acetonitrile.

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

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



Exanpl e 1.22 Preparation of
[4-(6-Chl oro-quinolin-2-yl)-piperazin-1-yl]-(2-cyclope

wabtylemsy35- net hanesul f onyl - phenyl ) - nmet hanonePerapa006/di12833
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in analogy to exanple 1.1 (b) from
6- chl or o- 2- pi perazi n-1 -yl - qui n_obj_ne hydr ochl ori de and
2-cycl opent yl oxy- 5- net hanesul f onyl - benzoi ¢ acid
(exanmple 2.3) in acetonitr rmat ogr aphy (Si O
ethyl acetate) yields the Fk%l%giﬁ ound as a
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Preparati on of
(2- 1 sobut oxy- 5- met hanesul fYé)n{ﬂe Oﬂf/l ) - (4-qui noxal i n-2
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4- Qui noxa[D| n-2-yl - pi perazi ne-1-carboxylic acid tert.
-butyl{e Amxture of 9.1 mmol
afui noxal i ne, 10.0 mmol pi perazi ne-1-carboxylic
a dert-butyl ester, 22.8 nmol potassium carbonate
and 2.1 mol potassiumiodide in 20 m of toluene was
rskepued ih ovadegyitglekampiad - 16dakiom?-PRoRQIuEnclins ang grrsgazine-1-
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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.
MS (m/e): 214.4 (M+H")
(¢) (2-Isopropoxy-5-methanesulfonyl-phenyl)-(4-quinolin-3-yl-piperazin-1-yl)-

methanone
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Prepared in analogy to example 1.1 (b) from 3-piperazin-1-yl-quinoline hydrochloride
and 2-isopropoxy-5-methanesulfonyl-benzoic acid (example 2.2) in acetonitrile.
Chromatography (SiO; 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-
y1)-methanone
(e}
Neacl
LT olo
Prepared in analogy to example 1.1 (b) from 3-piperazin-1-yl-quinoline hydrochloride
and 2-isobﬁtoxy—S—methanesulfonyl—benzoic acid (example 2.4) in acetonitrile.
Chromatography (SiO»; ethyl acetate) yields the title compound as a colorless solid.



M5 (me): 215.4 (MrH+) (c)
2- 1 sobut oxy- 5- net hanesul f onyl - phenyl ) - (4- qui noxal i n- 2-

we@hegioee3azi n-1 -yl ) - net hanone Prepared i n anaPOGEPR@®5/012833

10

15

20

25

exanple 1.1 (b) from 2-pi perazin-1-yl-qui noxal i ne
hydr ochl ori de and ' _33_
2-1 sobut oxy- 5- net hanesul f onyl - benzoi ¢ acid (exanpl e

L4) in toni{k{ | e. Chromatography (Si Q2; ethyl
i@%i%ﬂ%)ﬁﬁﬁ%ﬁgéigke title conpound as a yell ow sh
foam M (me): 527.3 (MCEgondy 1R8anpl e 1.24

Preparati on o = i -(4-quinolin-3-vl-
(o P areaion it @ s oRSROLOT S msthanesifonyl-phenyD-(4-quinolin-3-y.
(4- qui noxal i n- 2-yl - pi péreaaiiml-ylymethanonanone Prepar ed
in analogy to exanple 1.1 (b) from
24piperazin-L[}I-quinoxaIine hydr ochl ori de and
2- i sopr op@xyl- 5- net hanesul f onyl - benzoi ¢ acid (exanpl e
2.2) iif Yc&gnitrile. Chromatography (SiQ2; ethyl
ageyaye)” yiglds the title conpound as a yellow sh
f OB M5 (me): 455.5 (M+H +) Exanple 1.25 Preparation

in analogy to example 1.1 (b) from 3-piperazin-1-yl-quinoline hydrochloride

epare ( _
e R .
gaﬁ%o%%ogﬁﬁﬁf@iﬁgi;%ﬂ'ﬂyl dcefd42d) idl@he title compound as a colorless solid.
-prp I h-1-yl -

era _%uinoxaline hydr ochl ori de and
2MSy (e BB M5 -)net hanesul f onyl - benzoi ¢ aci d

(exanple 2.3) in acetonitrigs@mpfdr.o9at ography (Si O2;
ethyl acetate) yields the title _conpound as . =
yel | ovitreparhtamof (ve@e(nwE@]x.sotteqéotsf‘ioﬁmmf)fwaﬁpﬂg‘(ZI}S?B“’P"XY 2

Preparati on of ]-phenvyl)-methanone
(2-Isorropoxy-S-nefﬁg%ggﬁ (gRQP-Sﬁg%yI)-(4-quinoIin-3-

|- b NIV
vyl -pl pera02| n/hy )
N
Q\(“ 5:
s»k O=?=O
Prepared in analogy to example 1.1 b) from 2-isopropoxy-5-methanesulfonyl-benzoic
acid (Example 2.2) and 3—piperazin—l—yl—benzo[d] isothiazole hydrochloride (CA =
87691-88-1) in dimethylformamide. The crude material was purified by HPLC (Zorbax

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

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

Example 1.30
Preparation of (4-Benzo[d] isothiazol-3-yl-piperazin-1-yl)-(2-diethylamino-5-
methanesulfonyl-phenyl)-methanone

LJ
S

Prepared in analo
acid (Example 2.5) and 3-piperazin-1-yl-benzo[d]isothiazole hydrochloride (CA =

87691-88-1) in acetonitrile. Chromatography (SiOz; ethyl acetate) yields the title

N
0=T=O

gy to example 1.1 b) from 2-diethylamino-5-methanesulfonyl-benzoic

compound as a colorless solid.
MS (m/e): 473 .4 (M+H"; 100%)



met hanone (a) 4-Quinolin-3-yl-piperazine-I|-carboxylic
acid tert. -butyl ester Prepared in anal ogy to exanple

wa 20@/06885f r om 3- br onoqui nol i ne and pi per azi nePAT/EP2005/012833
carboxylic acid tert-butyl ester. Chromatography
(Si @2; cyclohexane / ethyl acetate 1/1) followed by
cristallisation fromdiethyl ether / cycl ohexane
yields the title product as a colorless solid. M
(me): 314.2 (M+H+) (b) 3-Piperazin-I|-yl-quinoline
hydrochl oride Prepared inEﬁm@bh@WSIo exanple 1.6 (d)
from 4-qui nal i - pi car c _acid
t ePrpaistopo s Peraitaha T Sap e A i e SR L Bl -5 mitro-
hydrochl ori c aci d. Yélloph@gﬂ)ﬂmﬂﬁﬁoﬁaie) 214. 4 (M+H
+) (c)
(2- Isoprngxy-S-nethanesulfonyl-phenyl)-(4-quinolin-3-
yl - pi pega¥in-1-yl)- methanone Prepared in anal ogy to
exaqp? (b) from 3-piperazin-I|-yl-quinoline

hy' | o¥i de and
2§§§oproﬁﬁyy-5-nethanesurfonyl benzoi c acid (exanple
5 2. in acetonitrile. Chromatography SS|O ; et hyl

apgipated )in yhabgstotdremplet 1. Eb cioopdumdrptelia-£yl-bmiwe denzoic acid

]; Xampli/SZ.iPZlm% 3—p1perazm-@§/flf—|5|er41— ol %%%lagoléh%oaﬁgﬂég %A Q1%7691-88-

( 2y insebohmdle: Ghrmhitagaphy (G0 lethyharrydty)-iddgiienitleicomoynd as a
% era IyI) met hanone Prepared in analogy to
ﬁ%ﬁ@sﬁ (b) from 3-piperazin-I-yl-quinoline
10 hMH @e/R):asideMarid’; 100%)
2- |sobutoxy 5- met hanesul f onyl - benzoi ¢ acid (exanpl e
2.4) in acetonitrile.
Example 1.32

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

Y

o O

ng*E;
O=‘?=0

15 A
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 (CA
= 87691-88-1) in acetonitrile. Chromatography (SiOy; ethyl acetate) yields 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

IN\
S, 0=§=0
Zi ; i
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-b enzo[d]isothiazole



Chromat ography (Si O ; ethyl acetate) yields the title
conpound as a col orless solid.005/012833 - 33 - M
wOomw@)os11868. 3 (MHH+) Exanpl e 1. 28 Preparati on 8€T/EP2005/012833

(2- Cycl opent yl oxy- 5- et hanesul f onyl - phenyl ) - (4- qui nol i
n-3-yl pi perazi n- 1-yl)-nethanong Prepared in anal ogy
to exanple 1.1 (b) from 3-piperazin-I|-yl-quinoline

| _a . . [ . .
PRl (PR, PRI L% inacrpaite. Ehromatopraphy,(S0s ethyl cetate)
(estdntble ¢itl2 c@nponndeet cnlprless padid. Chr omat ogr aphy (Si O ;

f+ the titl d
P SET LR T o). b0 3" (Webk) Examl e 1.2

Preparati on of _

(4-Benzo[ d]i sot hi azol - 3-yl razin-1-yl)-(2-isopropo
> xXy-5- et hanesul f onyl - phen&%rgﬁlé@e??élnone Prepared in
anal Bgpatatioeodipl(@ Chldrobyuiindline?ayl)-piperazin-1-yl]-(2-diethylamino-5-

2-i sopropoxy-5- nmet hanesul fony] -.benzoi c,aci d (Exanpl e
2.2) and 3-pi perazif- al’ﬁfu-l%é’ﬁz' lfed’]yﬁérgfmagg%‘f e
hydrochl oridej (CA = 87691-88-1) in dinmethylfornan de.
The crude erial was purified by HPLC (Zorbax XDB,
rever§eﬁ:bh , water/ acetonitrile) to yield the
ti {6 Fonpauhg as a white foam M5 (nme): 460.3 (MrH +)
EXanmpl'e 1.30' Preparation of ’
(ﬂregﬁlsaaq{ Q‘la'tl]@g@{tb |e|ﬂeerﬁblei'i:NBh)'foIﬂch’hldrﬁaj—pl)ﬂebaz(nz1-@’1—qﬁiglkb_liﬂe ,
10 am_]p,}g:]n ?éﬁ;],org t(@gg%gtéel%% aég Zfecﬁ%h%lar_n?fot-5?£gtggne§£1?gr%fﬁ—%enzlo?c acid
" 2¢reth Riphy. BT RetOn Bl NaR@SMItE @Iy (S8DZ ih6] acetate) yields the title

compound as a colorless solid.
MS (m/e): 501.4 (M+HT; 100%)

15 ' Example 1.35
Preparation of [4-(6-Chloro-quinolin-2-yl)-piperazin-1-yl]-(2-morpholin-4-yl-5-nitro-
phenyl)-methanone '

O
m*@
A

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

. OJ\FK: Chlral'
P

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-



acid (Exanple 2.5) and
3-pi perazin-1-yl-benzo[d]isot hiazol e hydrochl ori de (CA
W6 28068811388- 1) in acetonitrile. ChronatographyPCBEG205/012833
ethyl acetate) yields the title conpound as a
colorless solid. M5 (nme): 473.4 (MH+ 100% Exanpl e
1.31 Preparation of

( 0] | i - - DI 6.0s '. N _h S ,054 h 1
by s o syt oo
teldx trepitke chrmpobnd £§ @ aolorless solid.

2 or pholi, N 5+ fHok ¥ 0- benzoi ¢ acid (Exanple 2.1)
Jwgqggﬁ'8%?%??%#$3§@?%ano[d]isothiazole hydr ochl ori de
(CA = 87691-88- 1) in acetonitrile. Chronatography

(Si 2; ethyl acetate) yiel k4 | e conpound as a
> colorless solid. M (nie):%%gkggz% 7tH+; 100% Exanple

1. Bpiraeiparod {4-Chloro-quinolin-2-yl)-piperazin-1-yl] -(2-cyclopropylmethoxy-5-
(4-Benzo[d]isothiazol3-yl-piperazin-|vl)-(2-cyclopro

pyl met hoxy- 5- neth3H%@ﬂF¥gﬁ§w?Shgﬁgrymﬂ%%%ﬁgnone

Prepared in al ogy to exanple 1.1 b) from

2- cycl opr opyl4ret hoxy- 5- net hanesul f onyl benzoi c acid
(ExanpleAQEﬁt]and 3- pi perazi n-1-yl -benzo[ d]i sot hi azol e

I&‘ymi“mli (CA = 87691-88-1) in acetonitrile.
ography (Si2; ethyl acetate) yields the title
cgmpound_as .a_col j Y &) lAn k- T
TR LS00, Wi ALY Sttt (e
10 [ tfdivohloridz (ExaBepit .p0PewdA-eyclopyopy: methoxy-5-methanesulfonyl-benzoic
[ SzaeEhanesyld onyle gsitat D Oy ethy] acetate) yields the titl
R LB B SR i
compound as a colorless solid.
MS (m/e): 500.3 (M+H"; 100%) o~

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

methanesulfonyl-phenyl)-methanone

oL

yspe
o e

cl

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

20 (Example 1.14a) and 2-diethylamino-5-methanesulfonyl-benzoic acid (Example 2.5) in
acetonitrile. Chromatography (SiO2; ethyl acetate) yields the title compound as a colorless
solid.
MS (m/e): 507.5 (M+H"; 100%)

25 Example 1.39
- Preparation of [4—(6-Chloro-benzoﬂliazol-z-yl)—piperazin—1-y1]—(2~cyclopropylmethoxy-
5-methanesulfonyl-phenyl)-methanone



Prepared in analogy to exanple 1.1 b) from

5- met hanesul fonyl -2-((S)-2, 2, 2-trifluoro-Inmethyl -
wethswy)13sbenzoi c acid (Exanple 2.7) and PCT/EP2005/012833

3-p|perazn}l-yI-benzo[d]isothiazolehydrochloride (CA =

87691-88-1) in acetonitrile. Cgﬁonatography (Si o2

et hyl acetate) ylelds the titl onpound as a

N orl oa[rl e ;glml el)b) frso]frAf 5 1ch_{o|\r/|$5—pip eg’a?@- 1-%-%%0&1&2016
Prep ?W&H 0 e
[(‘Exﬁﬁp%hl Pfa@ afd th?ﬂbplrogylyﬂle)thcmypﬁn&zluanebulﬁdrﬂyl b&rzdicstctrly(Example
Z?Ln g)n 1% o ttogeﬁttgﬂ‘aﬁg{scgfllé8&1):155‘3;)&?@%6%}7?9@%%5 N FHERAL %gmpound asa
?%gaﬂafgﬂ%ﬂglgerazgn | -yl -quinoline hydrochl ori de
ample 1.
5 ﬂw§ﬂéﬂﬁyﬁgﬁ§Z%&éggéQ%@%esulfonyl-benzoic acid (Exanpl e
2.5) in acetonitrile. Chronatography (Si 2 et hyl

acetate) yields the title co nd as a colorl ess
solid. M5 (me): 501.4 (MH#PFIe¥ Exanple 1.35

[ ﬁ%@%{%ﬁ#ﬂ Bf & (6- Chloro benzoth1azol—2 yl)- plperazm- -yl [5-methanesulfonyl-2-

: or o- qui nol i n- 2-
n-d-yl - 5. n.qs%ozpm;f%omﬁw Bivbrsthcey cparail TranaRbgy
to exanple 1;1dy from

6- chl or o- 2- ptgér azi n-1 -yl -qui nol i ne hydrochl ori de
( Exanmplewy 55 and 2-norpholin-4-yl-5-nitro-benzoic
aci_ghy 2.1) in-acetonitrile. Chromatography
( 7 ethyfCacetate) yields the title conpound as a

10 orless solid. Ms (me): 482.2 (MrH +; 100% Exanple
5?’&%8@'&??@555%% é%gmﬁle 1.1 b% from 5-chloro-2- plperazm l-yl -benzothiazole

or o-gui nol i azin-1-y

s(ﬂE)fa@mlt 1.249)(ag)yl-5-methanesu fonyl—Z P (Sg 2,2,2- trlﬂuorlj I- meH‘EfE htahoxy)—benzmc
acid (Example 2.7) in acetonitrile. Chromatography (SiO2; 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 asolution 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 HCI 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-5-methanesulfonyl-benzoic acid
(a) 2-Chloro-5-methanesulfonyl-benzoic acid




2,2,2-trifiuoro- |-nethyl-ethoxy)-phenyl] -nethanone
Prepared in analogy to exanple 1.1 b) from

WO-20sl061135 2- pi per azi n-1 -yl - qui nol i ne hydr ochl oPCU&EP2005/012833

10

15

20

25

(Exanpl e 1.20b) and

5- met hanesul fonyl -2-((9S) -2, 2, 2- &;jfluoro-l-nethylethox
y) -benzoic acid (Exanple 2 7) I'n acetonitrile.

Chronat ography (Si O2; ethyl acetate) yields the title
compound as a colorless solid. M5 (me): 542.3 ( MtH+;
11:2 Exanpl e 1.37 Preparation of

[ 49(6-Chl oro-quinolin-2-yl)-piperazin-1-yl]-(2-cyclopr
opyhhet hoxy- 5- nethanesulf onyI phenyl) - met hanone
Preﬁared in nalo

cFehy Breols ger aatmrt i) BERRis o PP DERF Pl 0 °C 296 ol

(@2@1@@ s id&’éﬁ@nd&ﬁé’ mixture was allowed to st1r at RT for 3.5 h. The precipitate was
cycl o rop | met hoxy- 5- nethan sulfon 8%l:enzmc [

d .
(it DA k)¢ ot SR epitrEs ier BIERG Shegpsidue was ex-

e’@rlmf&% ag %\hﬁltﬁﬁi) i &h %cétﬁt@ ahd EHeQ:o@rQﬁﬂédJ(bl@alﬁa Bases washed 2 x with
Col orl ess_sol |l

1309gmbkI fHel épfidﬁﬂb?foo[rﬁ sa u.rate gq&eoglw‘&l sc;llutl /g arla( 31‘??& with MgSO4
( ﬁva%l‘a(?fo% RERZ Egdﬁlhé\izﬁlesﬁre&’)héldéa P idlgicBmpduyd ]

|ethylan1no 5 net an-sulfonyé phenyl ) -nmethanone
g palse] efgnesilionyl - b ) from

5- chl or o- 2 plpera2|n l -yl - benzot hi azol e (Exanpl e

1.44ea)> and 2-di et hyl am no- 5- net hanesul f onyl - benzoi c
Exanple 2.5) in acetonitrile. Chromatography

;. ethyl acetate) yields the title conpound as a
col Yiess solid. M5 (nmle): 507.5 (MrH+; 100% Exanple

1A?;1S1)ixture 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 1N 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-
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 :

o]
o}
o=?=o
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

Preparation of 2-Isobutoxy-5-methanesulfonyl-benzoic acid



Preparation of

[ 4-(6-Chl oro-benzot hi azol -2-yl)-pi perazin-I1-yl]-(2-cyc
woOapegpyiznet hoxy- 5-met hanesul f onyl - phenyl ) PCT/EP2005/012833

- met hanonePrepared in analogy to exanple 1.1 b) from

S-chl or o™- pi perazi n-1 -yl -benzot ) azol e (Exanpl e 1. 14a)

and 2-cydopr opyl net hoxy- 5 netha esul fonyl - benzoi ¢ aci d

eﬁ}qu?reééréf%??%)’lt&egﬁgéﬁ l ergh 181%8%1 g)r phé{‘chgnesg%dnyl benzoic

CiDidERShRahdld. MS (n1e) 506 3 (M+tH +; 100% Exanple
1.40 PreEarat

[MEGHVE% B¥éi%§ﬂzgphbézol 2-yl)-piperazin-l-yl]-[5-net

hanesul f onyl -

((S)-2,2,2-trif|uoro-l-nethyl-ethoxy)-phenyl]-nethanon
5 e Prepared in analogy to exanple Li b) from

5- chl oro- 2- pi perazi n-1-yl -benzot hi azol e (Exanpl e

1.14a) and

5- net hanesul fonyl -2-((S)-2,2,2-trifluoro-|-nmethyl-etho

Xy)-benzoic acid (Exanple 2.7) in acetonitrile.

Chr omat ogr aphy (Si Q2; ethyl acetate) yields the title

conpound as a colorless solid. M5 (nme): 548.2 (MrH+;

100% Exanple 2.1 Preparation of

2- Mor phol in-4-yl -5-nitro-benzoic acid To a sol ution of

2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2 mml) in

di oxane (50 m ) was added norpholine (11.5 m). The

m xture was stirred at roomtenperature for 2 hours.

The sol vent was renoved in vacuo. The residue was

di ssolved in water and the m xture was acidified with

HC 2N. The solid was filtered, washed with water and

dried to provide the title conpound (6.2 g, 93% as a

yellow solid, Ms (me): 251.2 (MH, 100% . Exanple 2.2



Preparati on of 2-1sopropoxy-5-nmethanesul fonyl - benzoic
acid (a) 2-Chloro-5-nethanesul fonyl -benzoic aci dTo 99

wanle/08118R1 or o- 5- (et hyl t hi o) benzoic acid i n 20UERR005/012833
nmet hanol at 0 OC 296 mmol oxone(r) was added and the
mxture was allowed to stir at R for 3.5 h. The
precipitate was filtered off ané the filtrate was
concentrat ed under reduced pr Ssure. The resi due was
ex tracted 3 x with 400 m etfyr—acetate and the
conmbi ned organi ¢ phases washed 2 x wwth 300 m I N HC
and with 300 ml saturated agueous NaC solution and
dri ed lvCompMySts of gevagormaitlt on under reduced pressure
yielded the title conpound. (b)
2-1 sopropoxy- 5- net hanesul f onyl - benzoic acid A m xture
of 2.13 mmol 2-ch|oro-5-nethane§h|f$ﬁyl-benzoic aci d,
0.64 nmol Cu(l)Br in 5 mM N 25 m i sopropano
was heated to 120 0C for 16 h ¥n | ed tube. The
vol atil es were renoved ugdé* acuumzAand t he residue
was taken up in 70 mM IN HC . Extragstion with ethyl
acetate drying of the combined organiclfractions and
ewdpemaiat i on yi el ded a residue which was purified by

5 reversed phase preparative HPLC eluting with an
a®ét oni t r id the growgt er gradi ent. Evaporation of the
product fractions yielded the title conpound M5 (nme):

257.0 (WH 102;%m Exanpl e 2.3 Preparation of

2- Cycl opent yl gxy¢ 5- met hanesuftepyl - benzoi c aci d

Prepared i n anal @gy to exang P.2 (b) from \

2-chl or o- 5- nesul f onylxdbenzoic acid and AN

cycl opent an (me): Zééfﬁ (MH, 100 mpl_

2.4 Prepargffion of , = R B or X" C or
2- | sobut oxy- 55, et hanesul f onyl - benzoi ¢ aci dPrepared in

anal ogy to e €,2.2 (b) fromfrom ‘

2- chl or o- 5- nehahesul fony -benzoic

o

7

R D;
10

R? is a non aromatic heterocycle, or is OR’ or N(R”)3;

R is lower alkyl, lower alkyl, substituted by halogen or -(CHy)y-cycloalkyl;
15 R” is lower alkyl;

R’ is NOj, CN or SOR’;

R* is hydrogen, hydroxy, halogen, NOy, lower alkyl, lower alkyl, substituted by

halogen, lower alkoxy, SO;R’ or C(O)OR”™;

R’/RS/R”  are hydrogen, halogen, lower 'alkyl or lower alkyl, substituted by halogen;
20 XyxV are CH or N, with the proviso that X'/XY are not simultaneously CH;

Xz 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 IA according to claim 1 for R'is A,



acid and isobutanol. Ms (me): 271.1 (M4, 100
% Clainms 1. Conpounds of general forrmula wherein RL is

woheosgeo3p R2 is a non aromati c heterocycl e, OPCTAEPIRS5/012833

or N(R') 2; Ris lower alkyl, lower alkyi, substituted

~ by hal ogen or - (C n-cycloalkyl;; R is Iower alkyl; R3

10
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20
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is N2, CN or S2R ; R4 is hydrogen, hydroxy, hal ogen
NO2, |ower alKyl, lower alkyl, substituted by hal ogen,
| ower al koxy, SO2R or C(O)(R ar hydr ogen, hal ogen,

| ower al kyl or |ower alkyl, by hal ogen;
xVx 1 " are CHor N, with th at X>-1// Xv-1
are not sinultaneously O Sy NH or N(I ower
alkyl); nis 0, 1 or 2 harnaceuR?caIIy active
acid addition salts. npound of formula IA
according to claim1l ﬁ is A wherein_R2 is a non
aronatlc heterocycle or is OR or NR )f? R is
ﬁnalkyl | ower al kyl, substituted by hal ogen or

LH 2) n- cycloalkyl R' is |ower alkyl: R3 is N2, CN
SRR ;s R410F1§f9¥9%}?f&§éﬂr§09ﬁ£¢d?rol>i§m waNSBeh N2, | ower
abtkyl, | awefwealahl, lowtl BB, SutSsBELtBY by halogen o - (CHy)p-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”;

X! is CH or N;

X2 is O, S, NH or N(lower alkyl);

n 1s 0, 1 or 2;

and pharmaceutically active acid addition salts.

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

0O R

N

N
Pradh

R IB

wherein
R? is a non aromatic heterocycle, or is OR’ or N(R”)y;
R’ is lower alkyl, lower alkyl, substituted by halogen or

-(CHz)n—CYCloalkyl;
R” is lower alkyl;
R’ is NO2, CN or SO.R’;
R’ is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
X! is CH or N;
X? is O, S, NH or N(lower alkyl);
n 150, 1 or 2;

and pharmaceutically active acid addition salts.



hal ogen, |ower al koxy, SO2R or C(OOR'; X1 is CH or
N, X2is O S, NHor Nlower alkyl); nis O 1 or 2
wanaepaasaceut i cal |y active acid additi on sal PET/EB2005/012833
Conpound of fornmula IB according to claim1 for RL is
B, wherein Ris a non aromatic_fpeterocycle, or is OR
or N(R') 2; R is lower alkyl, [ower alkyl,
substituted by hal ogen or -(CH 2)n-cycloal kyl; R' is
| ower alkyl; R3 is NO2, CN or SO2R ; R5 is hydrogen,
hal ogen, | Quer al L fi b
hal ogen; §<1 §8P wdyé)ffﬁfmg&g\f@ % !ﬁﬁ R §199§1f@(>#%1§g§: d
alkyl); nis O 1 or 2; and pharrraceut iRéal |y active
~acid addition salts. 4. Conpoun !
according to clalmlfor RlIS N/\lne R2 is a non

aromati c heterocycl e, ] 2; R5is
| ower al kyl, | ower c”,n:{6 su stltuted v hal ogen or
-(CH 2) n-cydoal kyl ; R" r al kyl; IC

wherein

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

R’ is lower alkyl, lower alkyl, substituted by halogen or
10 -(CH_y)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;

XI/XI, are CH or N, with the proviso that X!/xY are not simultaneously CH;
15 n is 0, 1 or 2; .

and pharmaceutically active acid addition salts.

5. Compound of formula ID according to claim 1 for R'is D,

0O R

R
20 R’ ID
wherein
R? is a non aromatic heterocycle, or is OR’ or N(R”)z
R’ is lower alkyl, lower alkyl, substituted by halogen or
25 -(CHjy)q-cycloalkyl;
R” is lower alkyl;
R’ is NO, CN or SO,R’s
R is hydrogen, halogen, lower alkyl or lower alkyl, substituted by halogen;
X! is CH or N;
30 X2 is O, S, NH or N(lower alkyl);

n 150,10r2;



R3 is NO2, CN or SO2R ; R6 is hydrogen, hal ogen, | ower
al kyl or lower alkyl, substituted by hal ogen; xWVxl1

wanrac@eiiiocs N, with the proviso that X1/ X1 are ROT/EP2005/012833

simultaneously CH, nis O, 1 or 2; and
pharmaceutical Iy active acid adgktion salts. 5.
Conmpound of formula ID according to claiml for R is

oA PESI QB BRI BLaIBE St ooy e, or s R

substituted by hal ogen or -(CH 2)n-cycloal kyl; R' is

| ower al kyl; R3 1S ; 1

nal ogen,  PouRREarRgc i B acpeite 1P, MAGE AR pounds are
héd-0Gehlorocbenzotihyzad2 —ﬂ?—pﬁ&rdm-@}’léz-Ndrphdiﬂ@)wbﬁ-nitm-}bhenyl) -
alg%ﬂg' n is 0, 1 or 2;and pharmaceutically active

alt éggltion salts. 6. Conpounds of fornula I A

a4-¢6-dhivgo-tbenadthiaml 2-yi)upipeha ziodpo L+ (i S oprapoxy-5-methanesul fonyl-

[ 4; (6+chl or o- benzot hi azol - 2-yl ) - pi perazin-1-yl]-(2-nor
plﬁ’gigﬁlﬂfﬂzegtﬁngpﬁi tro- phenyl ) -~ net hanone,

[ 44-bensvixarcd-2bdndpdrhiiaeyl)-22-¢yJepminpdoxyzb-mdthadepulfadyyl-pbenyl)-
prqggx?-S-nEthanesulfpnylphenyl) - met hanone,

( 225eHAF6xazol - 2-yl - pi perazi n-1-yl)-(2-cycl opent yl oxy-

10 5{mkhaneatdlf2eyydipahanyihyl)-(2-isobutoxy-5-methanesulfonyl-phenyl)-
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methanone, _
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(6-methoxy-benzothiazol-2-yl)-piperazin-
- 1-yl]-methanone, | '
(2-isopropoxy-5-methanesulfonyl-phenyl)-[4-(6-nitro-benzothiazol-2-yl)-piperazin-1-
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,
[4-(4-hydroxy-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone, ‘ :
[4-(5-chloro-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone,
[4-(6-ethoxy-benzothiazol-2-yl)-piperazin-1-yl]-(2-isopropoxy-5-methanesulfonyl-
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.

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.

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,



met hanone,
(4- benzooxazol - 2-yl - pi perazin-I-yl)-(2-isobutox7-5-net

woanemalBenyl - phenyl ) - met hanone, PCT/EP2005/012833
(2-1 sopropoxy- 5- nethanesulfonyl phenyl ) -[ 4- ( 6- met hoxy-
benzot hi azol - 2-yl ) - pi per azi n- ] -nmethanone,

(2-1 sopropoxy- 5- nethanesulfonyl phen7l)-[4-(6-nitro-be
@ol Sglg?)ggp gln%ls)l—rfrzg}?ﬁgg% Fl} llﬁ)lﬂ»(_f ﬁﬁ!c{?@?% 5- methangsxuﬁf:onyl—
bph@gd%nmﬁmheﬂﬁyl) pi perazin- 1l-yl] -methanone,
iR PRERP S RalBLIBNaSHEh A (AR o[ Ak g Pe
[émﬂﬁmbndroxy benzot hi azol - 2-yl ) - pipera2|n- 1-yl]
s PR e TR DRSO G 2T AR A
_pregoxynb- nethanesulfonylphenyl) - met hanone,

. Con St honyc benzol g ol 2ol polDsiRe Ly Y hpkAehspy.

[ﬂmﬁﬁm@hhoro benzothlazol 2 yI) pi per azi n- I-yI] (2-cyc -
f 1songtonx§-t5hr%)é’}f1anesuﬁen}|;1a eny I) 8 Qfﬁ nd%rﬁ%]—)ﬂ—gsip_ern%nh ?—Qfﬁ Nethanone or
10 [ {12kﬁcl@ﬁﬂn@;ﬂ@cybﬁmhdﬁeaﬂﬁinyﬁpb{é@yl)p dpguiaalim-3dpliperfdntetl)-
hane ul fonyl-2-((S)-2, 2, 2-
FIRAROME- | - net hyl - ethox7) phenyl] -nmethanone. 7.

Cbnpounds of formula IB according to claim3, which
compound i s

9. Compounds of formula ID according to claim 5, which compounds are
(4-benzo{d]isothiazol-3-yl-piperazin-1-yl)-(2-isopropoxy- 5—methanesulf(;nyl—phenyl) -
15 methanone,
(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-((S)-2,2,2-trifluoro-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

NH
w/&i:J

II

25 with a compound of formula

HO

R 11

in the presence of an activating agent



(2-1 sobut oxy- 5- met hanesul f onyl - phenyl ) -[ 4- (2- et hyl - be
nzot hi azol - 5-yl) - pi perazin-lyl] -nethanone. 8.

waanpmdnids of fornmula | C according to clai m4, PGECR005/012833

5
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conmpounds are

(2-1 sobut oxy- 5- et hanesul f onyl-gshenyl ) - (4- qui nol i n-2-y
| - pi perazin-I|-yl)-nethanone, [ 4-(b-chloro-quinolin-2-yl
)to Ri BEIRANAOf forkdul{ 2- cycl opentyl ox7-5-i n

et hanesul f onyl phenyl ) -net hanone,
(2-isobutoxy-5-nethanesu|fonyl-pheq¥l)-(4-quinoxalin-2
-yl - pi perazin-1-yl)- nethanone, ¢ :

(2-1sopropox7-5-net hanesul f ’ eny ! ) - (4- qui noxal i n-

2-yl -piperazin-1-yl)- nmeth ggpe,

(2-cycl opent yl oxy- 5- net hxdn fony henyl ) - (4- qui noxa
&R

[in-2-yl-piperazin-1-71)- methanoneay? I

(2-1 sobut oxy- 5- et hanesul f onyl - phenyl )~ (4-qui nol i n- 3-y
| - pi perazm| -yl )-meth i anone or

(wrdos! P e bxs2 Aeddiase sidliiany orphenyl ) - (4- qui nol i
n- 3-yl - pi perazin-1-yl)- nmethanone. 9. Conpounds of
fornu%g I D, according,to.claim5, which conpounds are
(4- be 3@FGF%§dPHH§¥gﬁp§f§F¥$fperazin-I-yI)-(2-isopropo
xy-5- met hanesul f onyl - phenyl ) - net hanone,
(4-benzo[d]isothi azol - 3-yl - pi pepazixn-1-yl)-(2-cycl opro
pyl met hoxy- 5- net hanesul f onylyuhenyl ). - net hanone or
(4-benzo[ d]i sot hi azol - 3-yl | pi per & | -yl)-[5-nmet hanes
ul fonyl -2-((S)-2, 2, 2-trif+ -
et hoxy) - phenyl ] - net hanone. 10. Aprg@gess for preparing
a conpound of forrmula | as defined inl¥l aim1, which

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

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

c) reacting a compound of formula

with a compound of formula



process conprises a) reacting a conpound of fornula
with a conpound of fornmula in the presence of an
waaebiexwatizng agentto a conmpound of fornmul a wher eCIVEPR®35/012833
substituents are as defined in claim1, or b) reacting
a conmpound of forrmula with a coppound of formula RZH V
in the presence of a base or with addition of a
c und of formula wherein the
sg%gk%? %%ggﬁgﬁﬁ&%gand R are as defined in claim1,
and Xi s hal ogen, or c) reacting a conpound of formnula
with a conpound of formula RX V.t%f9ﬁbonpound of
formul a wherein the substituent$ R and R3 are as
defined in claim1 and X i or d) reacting a
compound of formula with ayco gf formula ROH VI
under M tsunobu conditi dd§ t6 a compound of formula
wherein the substituents Rl, R andfﬁB:@re as defined
above,

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

or

5 d) reactirig a compound of formula

R 1
with a compound of formula
ROH VII
under Mitsunobu conditions
10  to a compound of formula
O O’R
, (\N
R1 - N\)
3
AN)

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 prepared by a

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



.

and if desired, converting the conmpounds obtained into
phar maceutically acceptable acid addition salts. 11. A

woanpmdnidsaccordi ng to any on of clainms 1- 10, PGIERZONEN12833

5

prepared by a process as clained in claim1l0 or by an
equi val ent nethod. 12. Anedi cangpt. contai ni ng one or
nore conpounds as clained in any one of clainms 1- 10

and HBaA'@et%?&trﬁe%@L&ﬁ‘taﬁ?x?g‘%ﬁie@ﬁhﬁo&%@h@bﬁﬂ&ssas cla?med in any one of

Anedi accord to claim12 for the treatnent of
Allaitneil el @dd:ih@élaé%eu 199y 254781 S onpound i n any

one of clains 1- 10 for the manufacture of nedi canents

for tiheat:QBtRa: 10dordhg betlnet 15 fditseasemenbof Alneeimer’s disease.
i nvention as herei nbefore descri bed.

14. The use of a compound in any one of claims 1 — 10 for the manufacture of

medicaments for the treatment of Alzheimer’s disease.

15. The invention as hereinbefore described.

X%



