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TREATMENT OF CEREBRAL | SCHEM C DI SORDERS OR CNS DI SORDERS Fi el d of the

i nventi orwb 0Flog12pr esent invention is related to piperazi neCo@eadodsenzol e

derivatives, notably for use in the treatnment and/or prophyl axis of

cerebral ischemc disorders or CNS disorders. The present invention is

furthernore related to nethods of their preparation. Background of the

i nvention Mamralian cells respond to sonme extracel lular stimuli by

activating signaling cascades 10 which are nedi ated by vari ous

m t ogen-activated protein kinases (MAPKs). Despite the differences in their

respons P e i in a
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simlar §ashbeds oR0RG SidoRgrd MAP ki nase ki na I nases
MAP ki nase ki nases (MAPKK or MY-K) and MAP ki nases (MAPK). MAP ki nases are

a broad famly of kinases which includes c-Jun N—Term nal ki nases (JNKs),

al so knoJreldof thg inventieRs- acti vat ed protein ki nases" (SAPKs), as well as
extracel | ul ar SI gnal regul at ed ki nases (ERKs) and p38 MAP ki nases. Each of
these gt h PR SrirlebenbRlaY

differ entﬁggt para oﬁf)ssllé ways oenvcleyl ng the ?gghlﬁvﬁaatﬁ%%hgﬁﬁyg%g?% by

ext er nal tist treninent afiller pidghylagisalf cergbrphistiwayic dsoniets ard(iNSI disgrdenspBlsaur e  of
cells to__envi.ronnen e t OXi radi ati on, hypoxia
and os nnﬂ’feée’%tHB‘é‘T?hogésatl“?ge%qr? reé%e‘ﬁg’ r{l?tB%‘? rfgﬁ e“(‘)?regaérlaﬁ@‘w th growth factors

or pro-inflanmmatory cytokines -such as tunmour necrosis factor al pha (TNF-a)
or i nt er [Bavkdroundloftlé imvehtionl (3) . Two MAP ki nase ki nases (known as MKKs or
MAPKKs), i.e. I\/KK4 (knovvn al so as JNKKl) and MKK7, activate JNK by a dual

hosphor y| at fic th t dues | ocat ed wi t hi
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a similar fashion, consisting of MAP kinase kinase kinases (MAPKKK or MEKK), MAP

kinase kinases (MAPKK or MKK) and MAP kinases (MAPK). MAP kinases are a broad

family of kinases which includes c-Jun N-Terminal kinases (JNKs), also known as

15 "stress-activated protein kinases" (SAPK5s), as well as extracellular signal regulated kinases
(ERKSs) and p38 MAP kinases. Each of these three MAP kinases sub-families is involved in
at least three different but parallel pathways conveying the information triggered by
external stimuli. The JNK signaling pathway is activated by exposure of cells to
environmental stress -such as chemical toxins, radiation, hypoxia and osmotic shock- as

20  well as by treatment of cells with growth factors or pro-inflammatory cytokines -such as
tumour necrosis factor alpha (TNF-a) or interleukin-1 beta (IL-1pB).

Two MAP kinase kinases (known as MKKs or MAPKKs5), i.e. MKK4 (known also as
JNKK1) and MKK7, activate JNK by a dual phosphorylation of specific threonine and
tyrosine residues located within a Thr-Pro-Tyr motif on the activation loop oﬁ the enzyme,
25  inresponse to cytokines and stress signals. Even further upstream in the signaling cascade,
MKXK4 is known to be activated itself also by a MAP kinase kinase kinase, MEKXK1

through phosphorylation at serine and threonine residues.



WO 03/ 091249 PCT/ EP03/ 04323 -2 Once activated, JNK binds to the N-term nal
region of transcription factor targets and phosphorylates the

transcri pwooaapi2acti vati on domai ns resulting in the up-re@aratPosmm3os
expression of various gene products, which can | ead to apoptosis,

i nflammat ory responses or oncogenic processes (1). 5 Some transcription
factors known to be JNK substrates are_the Jun proteins (c-jun, JunB and
Jun D), the related transcription factbfis ATF2 and ATFa, Ets transcription
factors such as Elk-1 and Sap-1, the tunor suppressor p53 and a cell death
domain protein (DENN). Three distinct JNK enzynes have been identified as
products (Oflcdd&ﬁvag&hGN KIDikds toXhiKR -tanﬂmal]rb&ﬁBn aﬁdamsenpﬁbtf faetoe prgdtsaidor ns of

JNK have bee entified (2). JNK1 and are 1 ui tously .expressed in
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affinities suggesting, in vivo, a substrate specific regulation of t he
S|gnaI|ngmbEWM¥m¥SH@V$ﬁhélhifferent JNK isoforns. Activation of the JNK
pat hway has been documented in a nunber of disease processes, 15 thus

provid n ﬁgﬂ[ t . In
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i nfl ammat ory nDIecuIes, i ncl udi ng cytokines, gromh factors, cell surface
recept or SIhré@dlbnncankIstnﬁymmﬁaae beesidaitificdey pesiatis\of tenryiseENK NENK 20indt hese

genes are_known to equl at e t he, JNK _pat [ h the activation
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effectively nodul ates the pro ducti on of key pro-inflammatory cytokine
TNFa ( 3) .brain, heart and testes (2). Each isoform binds to the substrates with different affinities,” .

suggesting, in vivo, a substrate specific regulation of the signaling pathways by the different

JNK isoforms.

Activation of the JNK pathway has been documented in a number of disease processes,
15 thus providing a rationale for targeting this pathway for drug discovery. In addition,
molecular genetic approaches have validated the pathogenic role of this pathway in several

diseases.

For example, auto-immune and inflammatory diseases derive from the inappropriate
activation of the immune system. Activated immune cells express many genes encoding
20  inflammatory molecules, including cytokines, growth factors, cell surface receptors, cell
~ adhesion molecules and degradative enzymes. Many of these genes are known to be

regulated by the JNK pathway, through the activation of the transcription factors c-Jun and
ATF-2.

The inhibition of JINK activation in bacterial lipopolysaccharide-stimulated macrophages,
25  effectively modulates the production of the key pro-inflammatory cytokine, TNFa (3).



WD 03/ 091249 PCT/ EP03/ 04323 3 The inhibition of JNK activation decreases
the transcription factor activation responsible of the inducible

expr essi owoaB/omase i x met al | oprot ei nases (MWPS) (4), whi chramr@&prksiosms t o be
responsi bl e of the pronotion of cartilage and bone erosion in rheumatoid
arthritis and of generalized tissue destruction in other auto-inmune

di seases. 5 The JNK cascade is also activated in T cells by antigen
stinmulation and CD28 receptor co- stimil ation (5) and regul ates the
production of the IL-2 pronoter (6). lnappropriate activation of T

| ynphocytes initiates and perpetuates many auto-immune di seases, including
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brains o esﬁ@% elér%gtrhggﬁl%gﬁ%nts g‘g& ?tl gn Eeurons fromSJNK3 KO m ce
wer e fourgmmdlzbéumd|es£suc$1bamoiﬂladcm-nnmum:ﬂldeascmduced neur onal apoptosis
conpared to neurons fromwld-type nmice. Based on these findings, the JNK
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Al zhei nektigukliise) and P@ulatmbapmdmtmaﬁme Ep2 bemsytera(6)l Isayiprapriats, :
Huntington's .dis di.sorders, %L}?grratlc brain i + ries as well as

i schem ca‘éﬁv%?‘b@f’g%&ﬂﬂ’%e‘éﬁﬁﬂmﬂ%fﬁ?w (5 MY, AN TMIURRE f15635FSacu| es have
been proposeeh V\é@ﬁ HIRA Y B StoBf bdve syiiiforRe hidManItHpic1&84i85909; WO 00/ 35906;
WO 00/ 3592, 0/ 64872, WD 01/ 12609, WO 00/ 75118, WD 20 01/ 12621). WO

01/ 47920 di scl oses benzot hi azole deri vatives as JNK inhibitors_ of fornula
(A . G Onqunspwplngsy hhetoxdagnage from Alzheimer's disease and in CA1 neurons of patients. -

10  with acute hypoxia (7), INK3 protein is highly expressed. The JINK3 gene was also found -
to be expressed in the damaged regions of the brains of Alzheimer's patients (8). In
addition, neurons from JNK3 KO mice were found to become resistant to kainic acid

induced neuronal apoptosis compared to neurons from wild-type mice.

Based on these findings, the INK signaling pathway and especially that of INK2 and JNK3,
15 is thought to be implicated in apoptosis-driven neurodegenerative diseases such as .
Alzheimer's disease, Parkinson's disease, epilepsy and seizures, Huntington's disease, CNS:

disorders, traumatic brain injuries as well as ischemic disorders and hemorrhaging strokes.

Several small molecules have been proposed-as modulators of the JNK pathway (WO
00/35909; WO 00/35906; WO 00/3592, WO 00/64872, WO 01/12609, WO 00/75118, WO

20 01/12621).

WO 01/47920 discloses benzothiazole derivatives as JNK inhibitors of formula (A).



-4 PCT/ EPO3/ 04323 A general problemin the treatnment of CNS disorders,
e.g. cerebral disorders, is the transport of the therapeutic conpounds
into the WNS3®yRIEM €.g. to the brain. It is well knownPCh&tP3/m328BB
i npedes the delivery of drugs to the CNS. The Blood-Brain Barrier (BBB) is
a barrier, made up of capillary walls and surrounding 5 neuroglia, that
limts the passages of substances between the blood and brain tissue. . The
Bl ood-Brain Barrier (BBB) maintains a%homeostatic environnent in the
central nervous system (CNS). The capillaries that supply the blood to the
brain have tight junctions which bl ock passage of nobst nol ecul es through
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ol ubl'e
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junctions which block passage of most molecules through the capillary endothelial

membranes. While the membranes do allow passage of lipid soluble materials, such as

10 heroin and other psychoactive drugs, water soluble materials such as glucose, proteins and
amino acids do not pass through the BBB. Mediated transport mechanisms exist to
transport.glucose and essential amino acids across the BBB. Active transport mechanisms
remove molecules which become in excess, such as potassium, from the brain. For a

general review see Goldstein and Betz, 1986 and Betz et al, 1994, incorporated herein in

15 their entirety by reference (145 15).

Summary of the invention

The present invention is related to piperazine benzothiazole derivatives, notably for use in
the treatment and/or prophylaxis of cerebral ischemic disorders or CNS disorders. The -

present invention is furthermore related to methods of their preparation.
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The foll ow ng paragraphs provide definitions of the various chem cal

noi eti es that make wup the conpounds according to the invention and are

i nt ended WO oajppi2y9 uni form y throughout the specificati onramEprod/ai3ns unl ess
an otherw se expressly set out definition 5 provides a broader definition.
"Cl-C6 -alkyl" refers to nonoval ent al kyl groups having 1 to 6 carbon
atons. This termis exenplified by groups such as nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, isobutyl, tert- bdtyl, n-hexyl and the like. "Aryl"
refers to an unsaturated aromatic carbocyclic group of from6 to 14 carbon
atons 10 having a single ring (e.g., phenyl) or multiple condensed rings
(e.g., naphthyl). Preferred aryl include phenyl, naphthyl, phenantrenyl
and the bbdeBiptiofdf H6imbekbn aryl " refers to O -C6-al kyl groups having an
aryl substrtuent, 1ncluding benzyl, phenethyl and the like. "Heteroaryl"

referstoarmnoc clic heterqar abic lic r a.tr
f used- r i Heg f @BWF@W%%?M?‘G&Q&E‘ﬁwnﬁQ cargy ‘33? S?I%Ifes H’@%&P Aromatic
groups 'lgl}f{hg m?%ﬁﬁ%%!:érﬁm%‘i@ﬁfe'lﬁ%ﬁgn BYd ArdYhtend¥drtd @bpﬁr unifftbﬁlﬂf t hi enyl :

i m dazol I soxazolyl, thiazolyl, _.isothiazoly razoly
1, 2, 3- t rihamghyit, the_$;szecxt1cauq>xam e}almsynkssam&ta@ﬁ“aieowresslz sef 041I6 HHtign zoI yl,

1, 2, 5- oxadi zoI da @eglzlt d| azolyl,1,3,4-triazinyl, 1,2, 3-triazinyl,
benzot ur Py %a roager {Penzofuryl, isobenzofuryi, benzot hi enyl ,
benzotri azol yl, isobenzothienyl, i ndoI yl, 20 isoi ndoI yl, 3H-i ndol yI

benzi m d‘a(zlgd:y-lalkyﬂ’mwazm[rimmva]ep'yalkiyll gromﬁ@wmgulatz &l Oﬁtbonl?mmﬁhls torgn 3$I
TR TSR e e e e

pyr i do[ 4ymadyhhmekiichnd théliikeiol yI i soqui nolyl, tetrazolyl,
5,6, 7, 8-tetrahydroqui nolyl, 5, 6 7, 8- tetrahydr0|squ|nonI purinyl

pteri d| nyl, .carbazolyl, xanthen UI nol. ¥l "Cl- k I
het er oar YTyt isfeas o anyimsgtupgiedgr g“g?%'ﬂﬁfg gﬁﬂ@t@tpolgrcﬁbo %lt uent ,
: nEI vl n&gg}%ggﬁgg}%%xgg, %h&ﬂjﬁ)ﬂﬂﬂﬁ]’ﬁﬁl@)ébndeﬁse(djﬂdigsf(d@ n&:ﬂlﬁ;}lﬁﬁ’@kﬂmd the
i ke. -
aryl include phenyl, naphthyl, phenantrenyl and the like.
“C,-Cg-alkyl aryl” refers to C;-Cs-alkyl groups having an aryl substituent, including benzyl,

phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
15  heteroaromatic group. Particular examples of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia-
zolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-
dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl,
20 isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-alpyridyl, benzothiazolyl, benzoxa-
zolyl, quinolizinyl, qﬁinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyi, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,

carbazolyl, xanthenyl or benzoquinolyl.

25  “C;-Ce-alkyl heteroaryl” refers to C;-Cs-alkyl groups having a heteroaryl substituent,
including 2-furylmethyl, 2-thienylmethyl, 2-(1H-indol-3-yl)ethyl and the like.



PCT/ EPO3/ 04323 " C2- C6- al kenyl " refers to al kenyl groups preferably having
from2 to 6 carbon atons and having at least 1 or 2 sites of al kenyl
unsat ur atwors/oPned er abl e al kenyl groups include ethenyl @ECTHPCHRZ?23

n-2- propenyl (allyl, -CH2CH=CH2) and the like. "C2-C6-al kenyl aryl" refers
to C2-C6-al kenyl groups having an aryl substituent, including 2- 5

phenyl vi nyl and the |ike. "C2-C6-al kenyl heteroaryl"” refers to

C2- C6- al kenyl groups having a heteroa®yl substituent, including
2-(3-pyridinyl)vinyl and the Iike. "C2-C6-al kynyl" refers to al kynyl groups
preferably having from2 to 6 carbon atons and having at |least 1-2 sites

of al kynyd gn a ; ’ HaViRE Fon D€ 616abEH Mphikland 10
(-C=CH), dr:)zrgfjgl?% . %%ﬁ@togﬂ(%}?ggﬁlgs tégéfla?qk %2 -al kynyl  aryl’ anrefers to

C2- C6- al kgmgrg atdeastip ot aamsréaﬁwnﬂrtyﬂsatsmbgm Itre@mble @IHQHY&EI‘W@S inshidgy| et hyny!
d the |} " - C6- al k I
ﬁgw ngea e ér((‘}gf:f?ﬁéu%' %/Hr} %eé‘xﬁaﬁg’lgrar‘gﬁhcd’i{ a%nl enyl et hygyl ygﬁd ?Lguriske.

15 "C3-C8-cycloal kyl" refers to a saturated carbocycllc group of from3 to
8 car bon“@iogelkefiyl \eiryl) refessito Gh-€salkegyl(grogps, having| anhaeydslistibrentumaliging 2-
condensed rings (e, norbornyl). Preferred cycl oal kyl include ‘
cycl oi)enP yvygbé%qu}a}}ke norbornyl and the |ike. "Heterocycloal kyl" refers
to a C3-C8-cycl oal kyl group according to the definition above, in which up

to 3 car @C@h&%yl%%r&a@ﬁl”a&eﬁ 1OV, IR lattengt grovpinrhrm Hataoaryhambgtitoent,
consi sting 20 of NR,. R bein defr ned as hydrogen or nethyl. Pr ef erred

het er ocyisiclyding-(3- hEFdJHIéDVIWraP%F}P e, piperidine, piperazine,
1- net hyl pi pera2| ne, norpholine, and the | i ke. "Cl-C6-al kyl cycl oal kyl "

refers t %@W}‘éf RO dupd peefEBlyadaking! froiti R 36 6 tatboi atomslmliudl ng
cycl ohex cyceopent %%%pdy,p and {yﬁ% iﬁrgke WO 03/ 0913
PCT/ EPO 3hzﬁma léast G2 sites of dlkymyhuaseiusetion, prefariad-aliypybgroupsinelnc tﬁhmréyl

gr oups” h(’%‘ B prOfhEI Y ﬁL@ﬁéﬂﬁ’ Lmd the like.

“C,-Cg-alkynyl aryl” refers to C;-Cg-alkynyl groups having an aryl substituent, including
phenylethynyl and the like.

“C,-Cg-alkynyl heteroaryl” refers to C2-Cs-alkynyl groups having a heteroaryl substituent,
including 2-thienylethynyl and the like. B

15 “Cs-Cg-cycloalkyl” refers to a saturated carbocyclic group of from 3 to 8 carbon atoms .
having a single ring (e.g:, cyclohexyl) or multiple condensed rings (e.g., norbornyl).

Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.

“Heterocycloalkyl” refers to a C3-Cs-cycloalkyl group according to the definition above, in
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting
20 of O, S, NR, R being defined as hydrogen or methyl. Preferred heterocycloalkyl include =
| pyrrolidine, pipeﬁdine, piperazine, l-methylpiperazine, mofpholine, and the like.

«“C;-Cg-alkyl cycloalkyl” refers to Ci-Ce-alkyl groups having a cycloalkyl substituent,
including cyclohexylmethyl, cyclopentylpropyl, and the like.



substituent, including 2-(1-pyrrolidinyl)ethyl, 4-norpholinylmnmethyl,
(1-methyl -4- piperidinyl)nmethyl and the |ike. "Carboxy" refers to the group
-C(O OH. wo'e92Ee al kyl carboxy” refers to Cl-C5-al kyl gr ®@op&EPaaed3ny) an

carboxy substituent, including 2-carboxyethyl and the like. "Acyl" refers
to the group -C(OR where R includes "Cl-C6-al kyl", "aryl", "heteroaryl",
"Cl-C6-al kyl aryl" or "d -C6-al kyl heteroaryl". "Cl-C6-al kyI acyl" refers

to C -C6-al kyl groups having an acyl shbstltuent i ncluding 2- 10
acetylethyl and the Iike. "AcyI oxy" refers to t he group -OC(O R where R

i ncl udes "Cl-C6-al kyl", "aryl", "hetero- aryI" "Cl- C6-al kyl aryl" or

" C1- C6- akky. b6ﬂﬁéﬁhé’t€fo\é%lealk 1 1&B6rsdb oy Cs 2 @Xotips hevie ﬁhbﬁrcﬁbclwkﬁﬂ kyl
groups haV|ng an acylo stituent |nclud|n acetyl o ethyI and
the |ike subjsatueAt, kmb}dmg bpm@lbilnﬂéet@ylo%rpim@qhnotﬁ@t@ Alrmeth M’d%‘s

" Cl- C6- aI etero- aryl" or "Cl-C6-al kyl aryl" or
" Cl- C6- aP Fdlrlnl )fanreog‘/ll?d‘ﬁgmceferred al koxy groups include by way of

exanpl e, rret hoxy, et hoxy, phenoxy and the |ike. "Cl-C6-al kyl al koxy" refers
t o Cl- Co“@hibyky trefap® thagiong —-&0)PHoxy substituent, including
2- et hoxyet hyl and the Iike 20 "AI koxycar bonyl " refers to the group -C(O OR

"1 G-l Ry iyt Pt RSB 1Rl agp B oo cE0EY Atfuent

al koxycaideyhg z-baiaeiyaetliybaﬁﬂﬂa@@ﬂcal kyl groups having an al koxycar bonyl
substituent, including 2- (benzyl oxycar bonyl ) et hyl and the li ke.

03/ 091249 P / 03/ 4323 8 " Am n carhanvyl 5 . {Q,t Sl 0 NRR
where eacf°R TRersi M Y 7 ?1 éiu‘iiﬁ?d%g%' 1198 ’ iry&:e g%{%?fl%r’ aryl or
het er oar Ydll-@l%-aﬁ@l a9 & 4g(lc6ai1k/5}111etéfoarﬁ1 C6- al kyl hetero- aryl"

" “C;-Cg-alkyl acyl” refers to C;-Ces-alkyl groups having an acyl substituent, including 2-
10  acetylethyl and the like.

“Acyloxy” refers to the group —OC(O)R where R includes “C;-Cq-alkyl”, “aryl”, “hetero-
aryl”, “C;-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

“C;-Cs-alkyl acyloxy” refers to C;-Cg-alkyl groups having an acyloxy substituent,
including 2-(acetyloxy)ethyl and the like.

15  “Alkoxy” refers to the group ~O-R where R includes “C;-Ce-alkyl” or “aryl” or “hetero-
aryl” or “C;-Cg-alkyl aryl” or “C1-Ce-alkyl heteroaryl”. Preferred alkoxy groups include by

way of example, rrtethoxy, ethoxy, phenoxy and the like.

“C;-Cs-alkyl alkoxy” refers to C;-Cs-alkyl groups having an alkoxy substituent, including
2-ethoxyethyl and the like.

20 “Alkoxycarbonyl” refers to the group —C(O)OR where R includes H, “C-Cs-alkyl” or
“aryl” or “heteroaryl” or “C;-Cg-alkyl aryl” or “C,-Cs-alkyl heteroaryl”.

“C-Ce-alkyl alkoxycarbonyl” refers to C;-Cs-alkyl groups having an alkoxycarbonyl
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.



"Cd - C6-al kyl am nocarbonyl"” refers to Cl-C6-al kyl groups having an

am nocar bonyl 5 substituent, including 2-(dinethylam nocarbonyl)ethyl and
t he |i ke.wOAsyhrmd no" refers to the group -NRC(O R wher e PEI@EPOS43BS i S

i ndependently hydrogen or "Cl-C6-al kyl" or "aryl"™ or "heteroaryl" or
"Cl-C6-al kyl aryl™ or "Cl-C6-al kyl heteroaryl". "Cl-C6-al kyl acylamn no"
refers to O -C6-al kyl groups having an_acyl am no substituent, including
2- (propi onyl ami no)ethyl and the like. 80 "Urei do" refers to t he group
NRC(O NR R* where each R, R, R' is independently hydrogen or

" Cl Co-al kyl" or "aryl"™ or "heteroaryl" or "Cl-C6-al kyl aryl" or

" O - Co<alnffifibcarbiiiy®r Redyio the ivap cT(OYNRROwheldehe IQCBltlhalaﬂksylhdepeﬁd&cher e
R and R', together with the nitrogen atomto whic are attached can

opti onal hydrogenonCaCeafiehprarstonhsteapaylen “(S%tt%ye}lkifllaﬁé” 011“ rioraligl haigro

urei do" ragéers to Cl-Cs-al kyl groups having an ureido substl tuent,

i ncl udi ng “2-" (N - et hyl urei do)ethyl and the like. "Am no" refers to t he
group -NRR where each R R is independently hydrogen or "Cl-C6- al kyl" or
aryl " or“Cl-It[etaéksdanmhdcathnylt’Jlef@@ taICkyCFs alkyl|groups hadhg @saminegarbpeyler oar yl "

| d R t th t h
?Le ni %/(r:éﬁlgwt‘getnﬁﬂ?‘ggdlﬂ%ﬁﬁ eﬁﬁ'yﬁzﬁ’ﬁmgr emgtlfé{hg'flt chﬁlgalge ggtl onal | ggt?orﬁ{aw

3-8-nmenbered heterocycloal kyl ring. "d-C6-al kyl am no" refers to
Cl1- C5- al k‘y&by@ﬁﬁmm’&efwyionljb gﬂuﬁﬁNR@(@)ﬂb’sthtmemh R,iRYdk urcfiependatly hydrogen

(1-pyrrolidin hyl .an i ke..," Al ref.ers. ivel.y
char ged QFg &F\F@% T e?re IEPTH ﬁfugmﬂéﬂly Lp‘gnﬂég%ﬁpgﬁ%f&&ar%tl kyl "
or "Cl-C6-al kyI aryl" or "Cl-C6-al kyl heteroaryl”, or WO 03/091249 -9

PCT/ EPO3+@{3231Kky8 veylaminey kéfersas CiGRtatid @yaips ahwWyg dn a@ninb eulsstiReand R |

together wth the nitro mtao ch they are attached can optionally
form a 3iElyding eH@rie: gﬂ%@@ﬁ@aﬁ"l@h%# "Hal ogen" refers to fluoro,

chl oro, bronmo and iodo atons.
10  “Ureido” refers to the group -NRC(O)NR’R” where each R, R’, R” is independently

hydrogen or “C;-Cg-alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C;-Cs-alkyl
heteroary ” “cycloalkyl” or “heterocycloalkyl”, and where R’ and R”, together with the

nitrogen atom to which they are attached, can optionally form a 3-8-membered

heterocycloalkyl ring.

15  “C;-Cg-alkyl ureido” refers to C;-Cs-alkyl groups having an ureido substituent, including 2-
(N’ -methylureido)ethyl and the like.

“Amino” refers to the group -NRR’ where each R,R’ is independently hydrogen or “C;-Ce-

alkyl” or “aryl” or “heteroaryl” or “C;-Cg-alkyl aryl” or “C,-Cs-alkyl heteroaryl”, or

“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to
20  which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.

“C1-Cs-alkyl amino” refers to C;-Cs-alkyl groups having an amino substituent, including 2-
(1-pyrrolidinyl)ethyl and the like.

“Ammonium” refers to a positively charged group —N'RR’R”, where each R,R’,R"" is
independently “C;-Cg-alkyl” or “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”, or



"Sul fonyl oxy" refers to a group -0S02-R wherein Ris selected fromH,
"Cl-Co-al kyl", 5 "Cl-C6-al kyl" substituted with hal ogens, e.g., an

- 0S02- CF3wgroatopi249 aryl ", "heteroaryl™ , "Cl-C6-al kyl aryPCT®P03/@B236- al kyl
heteroaryl ™. "Cl-C6-al kyl sul fonyl oxy" refers to Cl-C6-al kyl groups having
a sul fonyl oxy substituent, including 2- (met hyl sul f onyl oxy) et hyl and the
like. "Sulfonyl" refers to group "-S02-R' wherein Ris selected fromH,
"aryl", "heteroaryl" 10 "Cl- C6-al kyl*-, "Cl-C6-al kyl" substituted with

hal ogens, e.g., an -802 CF3 group, "Cl-C6- alkyl aryl"™ or "Cl-C6-al kyl
heteroaryl". "Cl-C6-al kyl sulfonyl"” refers to Cl-C6-al kyl groups having a

sul f ony! «syahsti U QR FhetbrBG WA, ard (ietd B hadIRT, asuekhee iwith| thenitropéeatbinks
"Sul fi nylé}érefg?s to %r@c H'W O-R'" wherein R.is sel ectﬁ}g from H

" Cl - C6- alkidhthey @ attadhe apn nailyé%n 7 i wgmpBpted bpigrasyelpalkyld
- SO CF3 group, "aryl", "heteroaryl" , "Cl-C6- alkyl aryl"™ or " Cl C6 aI kyl

het er oar ¥ ‘G I o ¢ -C6-al kyl groups having a
sul finyl o lgg?r} 'grﬁg?l f?)t#ﬁ}]ﬁt %151'0;6 IBYAmOEr?ﬁ%&?S{lﬁl nyl )et hyI and the i ke

"Sul fanyl"™ refers to groups: -S—R where R includes "d - I% or "aryl"
or "het ef‘&ilwnyfldxy’ Zﬁe@rtoagpup:&O.SIQe;RWélﬁWHRdﬁ? sel@iedchmaH( Cl' talybaryl "

Preferred.s J U S | A1 Jf ndthe
i ke 5 G C¢ ﬁ‘&ﬁ‘@fﬁ“ itk %@Wﬁ%a%%ers 6%&1ﬁ§?a¢%ﬁ‘gﬁﬁ %g hlgé\}%@ﬁaryg ’sul f any!
subst i t ueDi-Coalk§l gl NG “C-(pality hetetdagyly.l ) et hyl and the |ike. WO 03/091249
PCT/ EP03/ 04323 -10 "Sul fonyl ami no" refers to a group NRSO2-R where each

or " ClI 2:6é'a& gﬁ‘ﬁ?‘g#‘mﬁ?ﬁ d&ﬁfg&g’ %10 Eg,-ﬁ%%grg)}lal ﬁ(%x/fng a ngf%%l(%F@{sPtugﬁtt eroaryl

sul f onyl givasg 2-ahem§lshleonploxShetal laid tgikeps haV| ng a sul fonyl am no
substituent, | ncI udi ng 2-(ethyl sul fonyl am no) ethyl and the like.

dg:cJ Ibf];[ ![ ;[ g%yegﬂn(}),{ Hg rg#@?gtrcl)&p —-%%2-1{ vlinHeremﬁl Pstsg ected %r%mcﬁ n‘st I’lal %e{je o%lt’ he
10 “Ci-Cg-alkyl”, “C;-Cs-alkyl” substituted with halogens, e.g., an —SO»-CF3 group, “C;-Ce-
alkyl aryl” or “C;-Cg-alkyl heteroaryl”.

“C,-Ce-alkyl sulfonyl” refers to C-Cs-alkyl groups having a sulfonyl substituent, including
2-(methylsulfonyl)ethyl and the like.

“Sulfinyl” refers to a group “~S(0)-R” wherein R is selected from H, “C;-Cg-alkyl”, “Ci-
15  Cg-alkyl” substituted with halogens, e.g., an —SO-CF; group, “aryl”, “heteroaryl” , “C;-Cs- -
alkyl aryl” or “C;-Cg-alkyl heteroaryl”. W

“C,-Cg-alkyl sulfinyl” refers to C;-Cs-alkyl groups having a sulfinyl substituent, including
2-(methylsulfinyl)ethyl and the like.

“Sulfanyl” refers to groups —S-R where R includes “C;-Cs-alkyl” or “aryl” or “hetero-aryl” .
20  or “Cy-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”. Preferred sulfanyl groups include
methylsulfanyl, ethylsulfanyl, and the like. ‘

“C1-Ce-alkyl sulfanyl” refers to Ci-Cs-alkyl groups having a sulfanyl substituent, including
2-(ethylsulfanyl)ethyl and the like.



vi dual substituent, the above set out groups, like "alkyl", "al kenyl",

"al kynyl ", "aryl" and "heteroaryl" etc. groups can optionally be
substitutwo osioptzadrom 1 to 5 substituents sel ected from tPoE/EPOD0K4323

consi sting of "Cl-C6-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl ",
"cycl oal kyl ", "heterocycloal kyl", "G -C6-al kyl aryl", "G -C6-al kyl
heteroaryl"”, "d-C6- 10 al kyl cycloalkxl", "Cl- C6-al kyl heterocycl oal kyl ",
"am no", "ammoniun', "acyl", "aconXQ ; "acylam no", "am nocarbonyl ",

"al koxycar bonyl ", "ureido", "aryl", "heteroaryl",. "sulfinyl", "sulfonyl",
"al koxy", "sulfanyl", "hal ogen", "carboxy", trihalonethyl, cyano, hydroxy,

ner capt 0, “Sfifédylamiadtrefdietd 4 FRup ANRSOIR wikdry esvhiR] ReUbiidepenidetty hyeivogetl al so
conprise situations where nejghbouring substituents have uq%@ggone ring 15
cl osur e, ORoEabbyploRen “wyt] eraheteromyl’ oh ¢ 1-CorBldy] aryk firs CanGes-alknl BFtFERYLT hus

formng, e.g., lactans, lactons, cyclic anhydrides, but also acetals,
t hi oacet afp.c amydalifonlRIRS %Yeri 101G, -CEhR§HEBupsHavinSH @leRylaidn effort to

obtain a protective gfoup. "Pharmaceutically acceptable salts or conpl exes"
refers t oulstituest, dncluslong?-éstled sulfonylamibe)etuyl anddbaliké.i ed conpounds of fornul ae
(1) and (11) that retain the desired biological activity. 20 Exanpl es of
such sal Ll Bl ?&b}a&&%ﬂ!%&@%ﬁ&&ﬁ@goﬁsﬂ e} by AlickhAfbn SR nGR! B0
with “inofganic aci as e.g., hydrochloric aC|é, y%robron1c acid, sulfuric
aci d, pheiinhbsubstitaait,dhe abviversetoowd graips,dike “alkyl), I‘dlednyl G falkgaylf, SafydT aeld Wi t h

organi c gcids sych as acetic _aci oxal i.c Cl t i Ci uccjnic
acrar et ch-aipt g gpdmafiepg Dol il papbl b Yabetieds dbiEd Al g
tanni ¢ agioth the 2P Cofidtihg oF“0iUsliaeT, dCoB3lalighyit AT LCaskgnyInapht hal ene 25
sul foni ¢c_aci d, napht hal ene di sul fonic acid, and poly-gal acturoni¢ acid.
Sai d_conpoiralksd anhetemoeysl ok cini Heradkddrds “Shrortlled beteearly, Sadept abl e
quat gg na%ﬁélcioal 048, BY.aflcP REERRyc1Sicl 1O iflo't Rinbhinmitf-spect i cal Iy

i ncl ude t uartérnary amoniumsalt of the fofmula NR R
wher ei n FycyRxy“Racylsmineticpemnesatbopyly telkepynarbenyd ;| “uresdo™bcaryd/l | C1- C6 WO

G- Co- al Rpy ™ CR S o Tt ot gty vl o ptpgp Brdths !
trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like. Alternatively said substitution
could also comprise situations where neighbouring substituents have undergone ring

15  closure, notably when vicinal functional substituents are involved, thus forming, e.g.,
lactams, lactons, cyclic anhydrides, but also 'acetals, thioacetals, aminals formed by ring

closure for instance in an effort to obtain a protective group.

“Pharmaceutically acceptable salts or complexes” refers to salts or complexes of the below-
identified compounds of formulae (I) and (II) that retain the desired biological activity.

20  Examples of such salts include, but are not restricted to acid addition salts formed with
inorganic acids (e.g., hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid,
nitric acid, and the like), and salts formed with organic acids such as acetic acid, oxalic
acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid,
benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid; naphthalene

25  sulfonic acid, naphthalene disulfonic acid, and poly-galacturonic acid. Said 6ompounds can
also be administered as pharmaceutically acceptable quaternary salts known by a person
skilled in the art, which specifically include the quarternary ammonium salt of the formula

—-NR,R’,R”* Z", wherein R, R’, R” is independently hydrogen, alkyl, or benzyl, C;-Cs-



het erocycl oal kyl, and Z is a counterion, including chloride, brom de,

i odi de, -0-alkyl, toluenesulfonate, nethylsulfonate, sulfonate, phosphate,
or carboxwbaBm92such as benzoate, succinate, acetate, gl PycolERI®0432Rl eat e,
mal ate, fumarate, citrate, tartrate, ascorbate, 5 cinnanoate, mandel oate,
and di phenyl acetate). "Pharnmaceutically active derivative" refers to any
conpound that upon adm nistration to the recipient, is capable of
providing directly or indirectly, thellctivity disclosed herein.
"Enantioneric excess" (ee) refers to the products that are obtained by an

asymretric syn- thesis, i.e. a synthesis involving non-racenic starting
o e 3! SI@Es 2l RATECL B My B OIS SCEORRIN PhilGrodlyl| SIRAILGHS
enanti oselettive step, whereby a surplu one enantiomer in _the order of

at | east haitrougcl &gl cmdiZisyi oeuutedon,sacludmg uchlanée,éar@vld@owéWs&alik b
2?;;? Irrg :712?}lgelng%ﬁléggtgﬁ‘tg%h@?@foﬁge@%l%dna‘:e §h<%?>hét§ a(Jr chb@ﬁilhﬁéQﬁcthars enbate,

Fac

phar macegictmade] dcetads; gBRbRAY, hakatd, maﬂdié;rfemﬁrateE’cmh&g tagtthtphacorhateut i cal |y
accept abl e salts of the formula (J) are 15 acid addition salts fornmed with

phar rfac etinnameats; miadeptg Angd dél&l}e&é’ ap¢tRE)-hydr ochl ori de,  hydr obr oni de,
sul fate or bisulfate, phosphate or hydrogen phosphate, acetate, benzoate,

succi nat 4y Mé@%ﬁﬁéaﬁg AR ERER ativ G Rl Sto iy lcbbund! tBittupdh admitlisteioate,

met hanesul faonat enzenesul fonate, and pars-tol uenesul fonat -salts. The
conpoundte aenipienti isgapabla merlé%rﬂlfeFﬂV@hmﬂﬁ?Pﬂé(r heppbaly gclossAigre) . (1) 20
Rin formula (1) is selected fromthe group conprising or consisting of

hydr ogen, yihbieid
u%subgt i t%l}aﬁg&@&ﬁ%%&‘é% $‘fe)g‘gfl;§/#%%%%ie%5%2@é %tk%l‘é@ll' ;b ggg%% 04323 ssglgst ituted

or unsubthesis,litea syntesisdavolving sobsademic startipe materiphsand{rreagents. o008 SEky |

Bﬁts 3{)(8? Ir %ﬁ% éagrg%bt%é%gt %fl%ghc?l{e enaﬁ!l%lgs%fechyé &gp %eg%ygl shﬁm@ of ot Riddtottef th OF

the order of at least about 52% ee is yielded.

Said formula also comprises its tautomers, its geometrical isomers, its optically active
forms as enantiomers, diastereomers and its racemate forms, as well as pharmaceutically
acceptable salts thereof. Preferred pharmaceutically acceptable salts of the formula (I) are
15 abid addition salts formed with pharmaceutically acceptable acids like hydrochloride,.
ﬁydi‘obromide, sulfate or bisulfate, phosphate or hydrogen phosphate, acetate, benzoate,
succinate, fumarate, maleate, lactate, citrate, tartrate, gluconate, methanesulfonate,

benzenesulfonate, and para-toluenesulfonate salts.

The compounds according to the present invention are those of formula L

4 N
N \N»\O/HTQ\/N//\» NR
o O
. s CN

20

R in formula (I) is selected from the group comprising or consisting of hydrogen,

substituted or unsubstituted Ci-Ce-alkyl, substituted or unsubstituted C,-Ce-alkyl aryl,



substituted or unsubstituted C2-C6-al kenyl heteroaryl, substituted or
unsubstituted C2-C6- al kynyl, substituted or unsubstituted C2-C6-al kynyl
aryl, subaDiBoted or unsubstituted C2-C6 5 al kynyl het er o2CyIEPOZ 4323 i t ut ed
or unsubstituted C3-C8-cycloal kyl, substituted or wunsubstituted

het erocycl oal kyl , substituted or unsubstituted Cl-C6-al kyl cycl oal kyl,
substituted or unsubstituted C -C6-al kyl heterocycl oal kyl, substituted or
unsubstituted O - C6-al kyl carboxy, adyt, substituted or unsubstituted

Cl- C6- al kyl acyl, acyloxy, substituted or unsubstituted C -C6-al kyl

acyl oxy, substituted or unsubstituted Cl-C6-al kyl al koxy, 10

al koxy caghomlted SRSt stivitsrhrohys whbdtitited ecursibsttutad KyCsallisdkyemabony!
am nocar bonyl, substituted or unsubstituted Cl-Cg-al kyl am ngcar bonyl ,

acyl ani neubstititiet orumsekstisied Corfsabenyh substtute. %@n%ﬂbéﬁﬂuteéltgﬂ Gerplkenyl GYYél do,
bstitut I | d
S L Mt s i it

fony stituted or unsubstituted
Cl1- C6- al Kudyn lubdb@ﬁmteﬂw,unmﬂsﬁmrqd Cz-éfsrbkkynylmmwwstlwwdwbsnsmw@d@ -@6- al kyl

;a ?;Iﬁglog suI fi né bst tut eq{ ﬁ“tggc{%es“ ;%igﬁ %}?F‘iﬁgﬁ?:‘%yl sul finyl,

sul fonyl g w&HtPl%{ekéc%f%dlk?I sh!fb‘&ﬁhéd bit wHs@tshticekedd6:- Qj(,-lélldyl cgdlbdligny| ani no. Rl

is selecte fromt e group conprising or consisting hal ogen, . cyano,

nitro, anuhsututedsommsmhsutté@ﬂ Gr-Coraliybetprogycdepliyl. S@bst&m@g* jor u}lwba&rl%eﬂ&n ar
Cl-C3 al éh J chﬁ%;g’t? %{:%t tltﬁ{em@r ggubsgtgte@gﬁxcssémﬁtdckp’é@}qoﬂ shisiHisl | t ut ed

C2- C6- al unsubstitute ynyl substituted or
unsubst i bﬂﬁ@bﬁt&t&ﬁC&l@g&dlk;drayylpxyswb‘estimad exumsnbstitieted §1-Csailed alkoyy, or

bstitut t a L tu ted
oS B o B B S Sl MR °C,
R2 and V‘éuﬁ%ﬁtdi'é}i drisRRadeed C¥C§-@H@Dﬁxﬁﬂlof:drbd$ﬂ}ﬂ,%ygﬁﬁnm sasmiputedomg or. -
consisting of 25 hyd r%[%da@ unsubsti tuted or substituted Elb C6 aLk yl,

KT

unsubst i pogubgtitgted Lotfst ylapyngeareidq, sppstituterhern msebstittediCyCoalight i ¢ ut ed
C2-C6 al g eeg&%‘u amitds E\hﬁhﬁft&ﬂ- SdmShibstitad Cf-ul-8 gﬁzﬁﬁino sﬂ'ﬂ&ﬁﬂbﬁ&'@%tﬁﬁie@br

substit ut eterdaryl, unsubstituted or. stituted - Co-al kyl aryl,
unsubst i um@dnwtedﬁn&&alkﬂtssbfombm salfel, Shb‘t@t%w‘lmsubﬁt’é‘ﬂfé‘# SviGatlylis H WO
03/ 0?124gu1fonyl, sulfinyl, substituted or unsubstituted C;-Cs-alkyl sulfinyl, sulfanyl, substituted or -

unsubstituted C;-Cs-alkyl sulfanyl, sulfonylamino, substituted or unsubstituted C;-Ce-alkyl

sulfonylamino.

R! is selected from the group comprising or consisting of H, halogen, cyano, nitro, amino,
substituted or unsubstituted C;-Cs-alkyl, in particular C;-Cs alkyl, like methyl or ethyl or —

20  CF3, substituted or unsubstituted C;-Cg-alkenyl, substituted or unsubstituted C;-Ce-alkynyl,
substituted or unsubstituted C;-Cg-alkyl-aryl, substituted or unsubstituted aryl or substituted
or unsubstituted heteroaryl, substituted or unsubstituted C;-Cs-alkyl-heteroaryl, -C(0)-OR?,
-C(0)-R?, -C(0)-NR’R?, -(SO2)R?, with

R? and R? being independently selected from the group comprising or consisting of

25  hydrogen, unsubstituted or substituted C;-Cs alkyl, unsubstituted or substituted C,-Cg
alkenyl, unsubstituted or substituted C»-Cs alkynyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted C;-Cs-alkyl aryl,
unsubstituted or substituted C;-Cs-alkyl heteroaryl. Preferably R'isH.



-13 nis an integer fromO to 3, nore preferred is 1. PCT/EP03/04323
According to a nore preferred enbodi nent piperazine benzothi azol e

derivati vwoasoendd ng to the present invention are those ROEFEPIHIR2S S

hydr ogen, Cl-C3 al kyl, am nocarbonyl, Cl- C6-al kyl al koxycar bonyl,

Cl- C6-al kyl al koxy, Cl-C6-al kyl acyloxy, alkoxycarbonyl, Cl-C6 5 alkyl

am nocar bonyl . Specifically, RH or Cl-C3 alkyl, in partlcular a net hyl or
an, ethyl nmpiety, or Cl-C6-al kyl al kdky. The present invention al so
conprises t he correspondi ng tautoners having the following fornula :
Speci fi c piperazi ne benzot hi azol e derivatives according to the present

i nventi ogj ﬁnte &ﬁ&h@%@dn{of@;s?efemdﬁm | owi ng group :
1, 3- benzot hi azo { 4-T (‘4- met hyl pi per azi n- 1-yl ) met hyl ] benzyl } oxy) pyri

m di n- 4- yI]acetonltrlle

1, 3- benz dcpirdins(to 2 mare prefereed;embodimsny pinsragime benznthiazals derivalive agoapding |
oxy) pyri m gl reéerft 1n%k%1&?ﬁ&%%%ﬂe llq'ﬁlg‘ oge?ln@?@'aﬂ@‘?'ahﬁn&aﬁ%h%d Cl-

{[4-(pip eraz enzy oxy pyri m di n-4-yl ) aceton

1, 3- benz o4-alkgkaikeRcytbioRyl, C4-Csfalkyl olkoyy, 71 gerallzylracyloyy,) a}bmyyar])ngﬂ @6-
E))Z(Y% ?%t I[ %T}ggmp%%l?t%g? ?P%?‘llﬁtfglgx mt ?{ﬁ 11%3(%%1 l}‘l particular a methyl or an ethyl

OXY) PYT i fHoftif) oft CYJdslalkyd all@R7 0t hi azol -2- yl)acetonitrile WO 03/091249 -14
PCT/ EPO3/ 04323 (3H—Benzoth|azol 2-ylidene)- {2-]4- (4 [ 1,2,4]

?ggg!{ gﬁ?’lﬂlg) plélsegte %rg%rllt_lc}))l{ aﬁseg g()zrxllglﬁsclv, t}fe%orrespo}{clhzmg tau?omé/rs thylllg B}érfjoﬂgvgfnn 4-yl )

{4-[ (3H Bepgpt.hi azol - 2-yl i dene) - cyan- met hyl ].- pyri mi di n- 2-yl oxyr net hyl }

- benzyl ) -
74 N
: \NMWCN« "
R1©is CN :

Specific piperazine benzothiazole derivatives according to the present invention are

10  selected from the following group :

1,3-benzothiazol-2-y1[2-( {4-[(4-methylpiperazin-1-yl)methyl[benzyl} oxy)pyrimidin-4-
yl]acetonitrile

1,3-benzothiazol-2-yl[2-({4-[(4-benzyl-piperazin-1 -yl)methyl]-benzyl} oxy)pyrimidin-4--
yllacetonitrile

15  1,3-benzothiazol-2-yl(2-{[4-(piperazin-1-ylmethyl)benzyl]oxy} pyrimidin-4-yl)acetonitrile

1,3-benzothiazol-2-yl[2-({4-[(4-formylpiperazin-1-yl)methyl]benzyl} oxy)pyrimidin-4-
yl]acetonitrile

[2-({4-[(4-acetylpiperazin-1-yl)methyl]benzyl} oxy)pyrimidin-4-yl](1 ,3-benzothiazol-2-

yl)acetonitrile



5 pi perazine-l-carboxylic acid nmethyl ester 2-[4-(4-

{4-[ (3H Benzot hi azol - 2-yl i dene) - cyan- net hyl ] - pyri m di n- 2-yl oxynet hyl } -
benzyl) - pWwpasagizme 1-yl ] - acet am de (2- PCT/EP03/04323
{4-[4-(2- Am no- acetyl) - pi perazi n-1-yl met hyl ] - benzyl oxy}
-pyrimdin-4-yl)-(3H 10 benzothi azol - 2-yli dene)-acetonitrile

[4-(4-{4-[ (3H Benzot hi azol - 2-yl i dene) - cyan-net hyl ] - pyri m di n- 2-yl oxynet hyl }
-benzyl)- piperazin- 1-yl]-acetic aci4-nethyl ester 15

(3H Benzot hi azol -2-ylidene)-(2-{4-[4-(2-nmet hoxy-ethyl)-piperazin-1-ylnetliy
|']- benzyl oxy} -pyrimdin-4-yl)-acetonitrile 4-(4- {4-[(3

H Benzot Bag al, ot hi-s§Madid trinyl4oxRufalo0- Sy ineth yllgiataEh Ny impthyhenzyl ) -
pi per aziQﬁ%g%b%%???ag%e?(?fﬁﬁt%% ]glm' de 20 %ISH- Byélnpzi%?fhi azz}lb - Z%It)i dene) -

{ 2- [ 4- ( denryiytylpypieddinifyl}tacetpniteleny| ) - benzyl oxy] -pyrimdin- 4-yl}
-acetonitrile

(3H Benzot hi azol - 2-yl i dene) - (2-{4-[ 4- (2- hydr oxy- et hyl ) - pi perazi n-1-yl net hyl
]- 25 bepgytnpsH:-Betzbifidion241idtye)ayaicomithyijpyriftidingl-ghemmethyljerenzyir al so
includes the geonetrical isoners, the optical active fornms, enantioners,

di astser euparzing]-cabrpinerd BEBSl 87ffg to fornula |, as well as their

racemat es WO 03/091249 -15 PCT/ EP03/ 04323 and al so pharmaceutically

accept abj_?_ga{z;. 3 Hi’ﬁeﬂ_éﬁlhliazalizIrylﬂﬁeﬁé)a%wﬁcﬁaﬂhyl}qiyﬁmiai&u-ybxymethglt} azi ne

benzot hi'azol e derivatives of fornula |I. The conpounds of the present

i nvent i drenaylppipataizis-t-otlsaceemidgs, in particular of JNK3 and nmmy therefore
be used in the treatnent of disorders nediated by JNKs. Surprisingly, the.
5 conpounds of the present invention show a considerable capacity to cross
the bl oqg-far[ai(@-Akordcetyl BBBhziaridylarcthyi Hemeyloxy -paimidintat)-(Gisef ul in the
treat ment of_ cer ebrﬁ\&e [

hem.c.
10  benzothiazol-2-y. ne)s-gce?omt%le
,[4-(4-{4-[(3I—I—Benzothiazo1—2-ylidene)—cyano—methyl]-pyrimidin—2-yloxymethyl}—benzyl)-

piperazin-1-yl}-acetic acid methyl ester

15 (3H-B enzothiazol-2-ylidene)-(2- {4-[4-(2-methoxy-ethyl)-piperazin-1 -ylmethyl]-
benzyloxy}-pyrimidin-4-yl)-acetonitrile

4-(4-{4-[(3 H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-2-yloxymethyl}-benzyl)-
piperazine-1-carboxylic acid dimethylamide

20
(3H-Benzothiazol-2-ylidene)-{2- [4-(4-ethyl-piperazin-1-ylmethyl)-benzyloxy]-pyrimidin-
4-yl}-acetonitrile

(3H-Benzothiazol-2-ylidene)-(2-{4- [4-(2-hydroxy-ethyl)-piperazin-1-ylmethyl]-
25 benzylbxy}-pyrimidin—4—yl)-acetonitri1e

The present invention also includes the geometrical isomers, the optical active forms,

enantiomers, diastereomers of compounds according to formula I, as well as their racemates



di sorders or CNS disorders. Hence, a further aspect of the present

i nvention consists in the wuse of the piperazi ne benzothiazol e derivatives
of the prweanw9izavention in the treatnment and/or prophyl &irgEPos/043e3 ebr al

i schemi ¢ disorders or CNS disorders. 10 A further aspect of the present
invention is related to the use of the piperazine benzothiazole

derivatives according to formula | or Il for the preparation of
phar maceutical conpositions for thelfreatment of cerebral ischemic
di sorders or CNS disorders. Still a further object of the present invention

is a process for preparing the novel benzo- thiazole derivatives according
to for %&?ISJ) Pﬁﬁrrrla]lzeutlﬁaﬂﬁ Q@Je?labﬁ%ﬂfté} at ivell as tdrghaimadetiically activepounds
0 al 1Is

accordi ng ornu set _out in scheme |I. Scheme | Cl rN ~> Cl. (V)
~- - N (| Yjpevi@itHepedthingole vgripgivesrORroaBds As illustrated in the above
schenme |, the starting conpounds of forrmula IIl are reacted with (suitably

substituted (activa i di <t egen EURrDFONK3 a@dg.
AR oy g G e L
pyri m digg-theefors bé aged in tieompouend of fivordersahediaipd by INKS. Fupdtnghsher e

erformed in the presence. of suitable base . ' '
Bot assi &mnﬁwrdswé%%ﬁﬂei%lﬁvrewém’i Sﬁ?o‘é'r"i‘ ‘ Hﬁ@e r%%lgga?ar%&? 9%#%0@8 ﬁg@g%ﬁ?%?ef erably
ina p%&[?r g@b}é@gﬁg hiieBerRiyFe pdahitlaryRSdi0 in thdreatment bfempenaltisnhemia t he
O -

range of a to 100 C. Benzot hi azol of fonnulﬁ |1 a%e | t her
commer cididordernonE NS Istisordess; dfenge arfpghsr eRAsH Pﬁ%@ PreSF RERHOREISEEI™ P can be

prepared. [ LM %?p%&é Bk Yih Y8l |4k RivEOHPAY BRBefinvention in the treatment

and/or prophylaxis of cerebral ischemic disorders or CNS disorders.

10 A further aspect of the present invention is related to the use of the piperazine
benzothiazole derivatives according to formula I or II for the preparation of pharmaceutical

compositiohs for the treatment of cerebral ischemic disorders or CNS disorders.

Still a further object of the present invention is a process for preparing the novel benzo-
thiazole derivatives according to formulae I or II. A general synthetic access to the

15 compounds according to formula I is set out in scheme L

N
1 —N
R—©is\>—\CN ¥ z\j/>_ AL

(m

TN
Cl
iy —N>— (V)
-
S CN

Scheme I



10 conventional procedures. Hal ogenated pyrimdines, e.g.
2,4-dichloropyrimdine of formula VI, are also either comercially
avai | abl ewoxaom23as from Al drich, Fluka, Sigma and the |i keCorEPosy43be
prepared by conventional procedures. For obtaining the final piperazine
benzot hi azol es of forrmula (1), the internediate 15 conpounds of formula
(1V) are preferably reacted with suitable alcohols of fornula (V), as
illustrated in scheme Il. Scheme Il c®+ HO (V) (1) WO 03/091249 -17
PCT/ EP0O3/ 04323 The reaction is preferably performed in the presence of
sol vents such as DMF, DMA, NWP, DWVMSO or ACN, nost preferably in DVA or

MBCN, i noL ifusRbd B0 an)v@scﬁéﬁlé Blthestarkiag eom’p@hlda%ft‘cﬁﬂﬁﬁ Hmafaaated with
( Cesi untar bonat e) or without Cul, NaH, or the_l] m& p@roferably
NaH, at (aulttahhoeﬂ&tlw@ Gaﬁtlm%i) pagidings), diks felogeng W’é@esal% frdirhloresg . 5

metnod, Rk e figfio SROY PR i fEakiE oa;enzémaaoﬁeem%g&ﬁdgmvsol ution in

DVA i n tIE™5IEsEnte™ o ate conpounds” of fornula (V) may
be obt ai Peftribly sudiyreadiivit aregprbonshin the pﬂasenhe Dﬁsulﬂabl@sbmaat ®g sodiugthenme | 11.

In said schene |11 ri ock i eto
prepat e lydyéiﬁ,zggtasg}u@bﬁ@d%@ﬁd%}%éq@ég @nﬁ %ﬁéﬂéf e %r 8Pefer56’l 1fth

phenyl pg&g ﬁ@n@ilﬁ@bm TMA! MW $roTHP A tefpeMiure ﬁlﬁﬂlbydnglé-of@lbdlﬁt—ES‘Ifay be
repl ace e appropriate starting materials, comercially avail abl e or

pr epar ediolp0E E€avent i onal net hods. Schene 111

Benzothiazoles of formula III are either commercially available, such as from Maybridge
Chemical Co. Ltd or can be prepared from commercially available compounds by

10  conventional procedures.

Halogenated pyrimidines, e.g. 2,4-dichloropyrimidine of formula VI, are also either
commercially available, such as from Aldrich, Fluka, Sigma and the like or may be

prepared by conventional procedures.

For obtaining the final piperazine benzothiazoles of formula (I), the intermediate

15 compounds of formula (IV) are preferably reacted with suitable alcohols of formula (V), as

illustrated in scheme 11.

Scheme II

o O
i, 1_@[%:?:N ‘ 4+ HO n N\//) N-R

W)

a N
>\O n //\ N-R ()]



(M11) COOH thionyichioride nmethanol COOCH3 NBS CH30 1 HN R N N-R (X)
\-j] "CCHSOHO, - NNR(Va) CH2Br 15 As used herein, "treating" refers to
i nhi bi ti ’goms/oarzeesti ng t he devel opnent of a disease, di POTHEPO3/01323
condition and/or causing the reduction, rem ssion or regression of the
synptons WD 03/091249 -18 PCT/ EP03/ 04323 of a di sease, disorder or
condition. Those of skill in the art will understand that various

met hodol ogi es and assays may be used-t0 assess the devel opnent of a

di sease, disorder or, <condition, and simlarly, various nethodol ogi es and
assays may be used to assess the reduction, rem ssion or regression of the

Synpt o Oe}‘ re t@hﬁgﬁg?%?@@%gﬂed% ARGHchEOSE sobveMitatcieARTDRIFS DMA,

phar maceutica azi ne benzot hi azol e derivatives of the present

i nvent i oMV, DMSPioc AQY, moktipraferslely e DIMA oF MaGY. in #Paeﬁsﬂ%%c%ﬁl?lg al

conposi tion. nce, P Li. BN : b Atnediound of
formul a l?as%lﬁffi‘;"sﬁﬁﬁ?ﬁaggég@gﬁai}&ﬁ%aé@é?ﬁBﬁy (E:}gxr?‘1 Fﬁ’g‘?@ﬁ% ﬁag% Nt or exci pi ent
t her ef or.g,@h8efBlabR AR Nt tédigersanfia tief rahfreofubestlfl to 126%erin iagmefertedrer son
skt Se | rIthhExtl],ethéjl gtgrtiln?g c%\rl;l%ggngsfarg hga\t@e%l at 2¥‘alr1;|> teot IyOOQ& in ls'l(ﬁlr}tignaﬁlr]jﬁk infhd uent or

presence of NaH.

The intermediate compounds of formula (V) may be obtained by a synthetic approach -
which is illustrated in scheme IIL. In said scheme III the starting building block is methyl-p-
toluate to prepare a benzyl alcohol. In the case of a phenethylalcohol or a phenylpropyl

10 alcohol according to formula (V), methyl-p-toluate may be replaced by the appropriate

starting materials, commercially available or prepared by conventional methods.

Scheme III
thionylchloride
HscOCOOH methanol . |-|3c~<j>-coom—|3
i )
NBS l
HN N-R
o —\ \__/ o
N N-R X) )\——Q—CHZBr
CH,0 \_/ =—— CHO

(X1)

l (1X)
Ho\—©/\N N-R  (Va)

15 As used herein, “treating” refers to inhibiting or arresting the development of a disease,

disorder or condition and/or causing the reduction, remission or regression of the symptoms



10 exci pi ent conmpounds suitable to fornmul ate a pharnmaceuti cal conposition.
Al so, the present invention provides conpounds for use as a nedi canent.
The conpowods/oef244 he i nvention, together with a conventi oraliBPo®oEROYed
adjuvant, car- rier, diluent or excipient may be placed into the form of
pharmaceutical conpositions and unit dosages thereof, and in such form may
be enpl oyed as solids, such as tablets or filléd 15 capsules, or |iquids
such as sol utions, suspensions, emulsidons, elixirs, or capsules filled

with the sane, all for oral use, or in the formof sterile injectable
solutions for parenteral (including subcutaneous use). Such pharnmaceuti cal

conposi tong. a0d i dor 4P SARRiMOTHSse df BRNIGR tho Ty wilDiMetstmdithgvedownt s i n
conventional prdportions, wth or wthout additional _active conpounds or

pri nci plmethodoldgissiatl assiys nydwgused tor asgesalie deyplopmentafy dsspica gisgrdspor

effective gmount of the act.ive i B t8edMolddsdshthel Nt ended
daily do¢§a§ Onr%W&émflﬁﬁ%gag%ﬁ%é@%oq%g%%S%gﬁﬁ%alecgrrp%si_t.ieons of
these i nugRidoANEnfidod6r reghisiinsifehiesymiptoms vba iistaseadisordenareendifien.udi ng
oral, rectal, transdermal, subcutaneous, intravenous, intranuscular, intra-

th |, int it I d i al . .Dependi -] Nt t f
ol | Vot Ve ployed Ap MR- 4H P A GPEBT PaPm oLt ot R, ©

topical ; | B bilARSsterdd B the BTROS 4 ptaRBadeaticad campadiivmHenegt | on may
Lake t et arion are RRRARy ORI p

i quid solutions or suspen- sions, or bulk. powders.
Mor e conphanhygeuticaleempositipns COBWHSEE?; c@ﬁ&”ﬁ?‘gogﬂ%&?@ﬁ# éﬂg p ﬂ?gﬁfmaf"euktlfgﬁ%\g e
fornms to facilitate ' eS8 witth thed@SRO6K th€piBentr ef ers to
physi Vﬁcﬁg?%ﬁgifﬁ@ef’?@%%}E}ﬁ%@?%%g%rg%?:ﬁ?I y di“srlc_r ete units _suils.t abl e as

uni tary dosawasAfpeesonsiilled sufhi entisaward ofa hdholeremenl of suehhemrien,dilgent eht ai ni ng
a predeterm.ned quantjty.qf active materi .10 0

desi Hed W&?l%*ﬁ@ﬂ%?&“’é‘#sfséﬁ%le?’ ° ‘?8t8ia %?B’ﬁi"\?m&@lﬁ? gé"g%ﬁi“a 'é"@%hgﬁ’g%%ﬂfi cal
exci pi enfyentiRigié¥ided Einipoladatudeaisimmedicimate prefilled, preneasured
anpoul es or syringes of the liquid 5 conpositions or pills, tablets,

capsul esTl?er é()trrrl]peoulnlclé( gf tlhg irgvggﬁgn?%oege’%fer \?V?timla%oﬁge%ﬁéﬂy' é%nnﬁ()yédnadﬂm, car-
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and
unit dosages thereof, and in such form may be employed as solids, such as tablets or filled

15  capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled

with the same, all for oral use, or in the form of sterile injectable solutions for parenteral -
(including subcutaneous use). Such pharmaceutical compositions and unit dosage forms
thereof may comprise ingredients in conventional proportions, with or without additional
active compounds or principles, and such unit dosage forms may contain any suitable

20  effective amount of the active ingredient commensurate with the intended daily dosage

range to be employed.

The pharmaceutical compositions of these inventions can be administered by a variety of
routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, intra-
thecal, intraperitoneal and intranasal. Depending on the intended route of delivery, the

25 c;)mpounds are preferably formulated as either injectable, topical or oral compositions. The
compositions for oral administration may take the form of bulk liquid solutions or suspen-
sions, or bulk powders. More commonly, however, the compositions are presented in unit

dosage forms to facilitate accurate dosing. The term “unit dosage forms™ refers to physi-



conpositions, the piperazine benzothiazole conpound is usually a m nor
conponent (from about 0.1 to about 50% by wei ght or preferably from about
1 to abouwo40metzy wei ght) with the remai nder being vari orSTEPAS/C432S OF
carriers and processing aids hel pful for formng the desired dosing form
10 Liquid fornms suitable for oral adm nistration may include a suitable
aqueous or nonaqueous vehicle with buffers, suspending and di spensi ng
agents, colorants, flavors and the 1i¥e. Solid fornms may include, for
exanple, any of the follow ng ingredients, or conpounds of a simlar
nature: a binder such as mcrocrystalline cellulose, gumtragacanth or

gelatin e%a]lla S G hﬁ%ﬁeﬁg?llﬁﬁggtgﬁ’,ﬁr% ?@S%g& BF hinf&d ctfardi othd n@ahiradlk, @ clagent

such as inreacl corn starch; a lubricant such as
nmagnesi umisdonermng a peedgterdined quantty efactive nwiterial calfulpied to producedhele; a

sweet eni ng, agent such as, sucrose.ar ccharin; | avor.l such as
pepper - ‘Fﬁsﬁ?‘?t Ryie cf’&??sé?%?tlo&wﬁﬁgﬁg@abﬁ %Q/a%?@%g&éﬁﬁ?é@{%g%?gﬁﬁh
composi t&H@&osag@fo}a{lpi&ﬁidbxsrmg,cbruﬂa%ujmj Aspoabiser syréiigeb of thalliqniel or
phosphate- buffered saline or other injectaple carriers known in the art.
As abfovecommesitionsdr pillpdatiets,srpatesAr te Wesindhepass oF olHomPRFIgRs Mysudior nul a

| in such compositions iS. Iy . ' : L iinoricbRBbsdnt [fohangi ng
bet ween GTHH® 18ni,8b/§ %@eﬁﬁglpgﬁ%ﬂz\?\nﬁ%i%ﬁcgm ,ﬁg’%%(,l h%%@%gi ngnortchlgﬂi nj egt%bl e
carrier sbadt0.neo hbde 50%ty wdighter gefemblydibre el daabout ¢ %dbawight) with

adm nistered qr_injectahle c ositions are el y: teat i urt her
mat er i al &e zEnaipder g&?gﬁ'f’%‘éssvseﬁ}%stoégﬁlﬁlleasuaélg pé%%‘g{lﬁ%%filg Eéeilf’)gl? g&ﬂg sﬁé ﬂ(l)éljt in
Part 8 ofesfRedhoiPtor®. Phar naceutical Sciences, 17t' Edition, 1985, Marck
Publ i shing Conpany, Easton, Pennsylvania, which is incorporated herein be

reference. The conpounds of. thi.s. jnvention n_al be adm nistere n
st H nekiar i omsesRBp OBl AR SHTRe dor ok 2300nls falam PUEPSEiu o A
descri pt{p010%ith DRECRCAIPdufy 5 Hispen sl Men®3 cO18hAGINarls MdTtheRRA/ 04323
rel ease materials can also be found in the_ incorporated materi alf ifn
Remi ngt osplil forms may include, for example, any of the following ingredients, or compounds of a
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or
15 com starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio-
| xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper-

mint, methyl salicylate, or orange flavoring.

Injectable compositions are typically based upon injectable sterile saline or phosphate-
buffered saline or other injectable carriers known in the art. As above mentioned, the

20 piperazine benzothiazole derivatives of formula I in such compositions is typically a minor
component, frequently ranging between 0.05 to 10% by weight with the remainder being

the injectable carrier and the like.

The above-described components for orally administered or injectable compositions are
merely representative. Further materials as well as processing techniques and the like are
25  set out in Part 8 of Remington’s Pharmaceutical Sciences, 17™ Edition, 1985, Marck

Publishing Company, Easton, Pennsylvania, which is incorporated herein be reference.

The compounds of this invention can also be administered in sustained release forms or

from sustained release drug delivery systems. A description of representative sustained



Phar maceuti cal Sciences. In the follow ng the present invention shall be
illustrated by nmeans of sone exanples which are not construed to be vi ewed
as |imtiwgolei2sazope of the invention. 5 In the foll ow ngCriEPopossEnt
invention shall be illustrated by neans of sone exanples which are not
construed to be viewed as limting the scope of the invention. The HPLC,
NVR and MS data provided in the exanpl es descri bed bel ow were obtai ned as
fol l owed: HPLC. colum Waters Symetr3-C8 50 x 4.6 nm Conditions: a-

McCN H2O 0.09% TFA,' 0 to 100% (10-m n); b- MeCNH20, 5 to 100% (8 mn),
max plot 230-400 nm 10 Mass spectra: PE-SC EX API 150 EX (APCI and ESI),
LC/ M5 spegt | a; ‘ 1] -mgp-orawmfenmxnmmomhe |
purifi cartegégsn%n\a}\te\érﬁélgg%f é?%%ggéd%%ﬁm . Preparative HPLC Waters Prep LC
4000 SymagmaeguicphSdenases. h col utms Prep Nova- Pak(r) HR C186 gm 60A, 40x30nm
(up to 100mg) or 40x300 mm (up to ig). Al the purifications were

f . . di f . 0 ) .
per f or ”fﬁttﬂér h@&?@&;&g b%g%r&ﬁlavepgl%l %aﬁ}éégﬁ&tﬁé%e%1 Ez@i]s- o?%’gﬁ E}géltnﬁ’il%f(r) epar ati on

yl (2- chl Whieh 4reéit cHsituBy to)beadevahis limitiag fioe wopd ofrtheivenderensi on of NaH (60%
inoil, 9.2 g, 0.23 nol) in dry THE (200 m) was 20 added drop w se under
inert atnosphere_.a solution of .1, 3-henzathi - - Ly Ll (20 g,

0. 15 7ol 1 b ROy ing BOPEOEhTntiag S T QU T e PPl P 9y

2, 4- di chl LR Aot cHhstuBeo(Hervidwed adlithftingwhe scope off the TiEn(@00 n ) was added
dropwi se. The reaction m xture was allowed to stir under inert atnosphere

at r.t. until conplete disappearance of the starting.material. eaction
was quenEbesldPhe, N W%Mscﬁa?%f)é‘?le‘gﬁ’d‘%? S %égnbé bre‘r?\?oé’f)g r %toé)(ﬁajm%a Ser was
added ?‘”ﬂp&@z@ SHSPE R Wakers K B{éu}o @50 Bi6aBmyChhdifone aLMeEVH,AM  The
preci pitate obtained was filtered of

. and_washed t horou hl% %thdévater
until  ne0SY%ATFAHen MDY(1Aeiahd- MeNReVeS inid0st (8 mmeme plfe2 L6 Has
dried under vacuumat 6 831 955 B4 APe} and EST), LC/MS spectra: Waters ZMD (ES);

'H-NMR: Bruker DPX-300MHz. :
The purifications were obtained as followed: Preparative HPLC Waters Prep LC 4000

System equipped with columns Prep Nova-Pak®HR C186 pm 60A, 40x30mm (up to
100mg) or 40x300 mm (up to 1g). All the purifications were performed with a gradient of

15 MeCN/H:0 0.09% TFA.

Example A: Preparation of the intermediate compound (IV): (see scheme 1)

1 2-'chloro-4- imidinyl)-acetonitrile

1,3-benzothiazol

To a stirred suspension of NaH (60% in oil, 9.2 g, 0.23 mol) in dry THF (200 ml) was

20 added drop wise under inert atmosphere a solution of 1,3-benzothiazol-2yl-acetonitrile (20
g, 0.15 mol) in dry THF (200 ﬁﬂ). After 1h30 stirring at r.t., a solution of 2,4-dichloropyri-
midine (17.1 g, 0.15 mol) in dry THF (200 ml) was added dropwise. The reaction mixture
was allowed to stif under inert atmosphere at r.t. until complete disappearance of the
starting material. The reaction was quenched by addition of water and the THF was

25  evaporated. Water was added and the suspension was slightly acidified with aqueous HCl
1M. The precipitate obtained was filtered off and washed thoroughly with water until

neutral then with hexane to remove the oil. The crude solid was dried under vacuum at



PCT/ EPO3/ 04323 40C, affording 28 g (84 % of the title conpound as a |ight
brown powder: np 246C dec.; Ms: 286.8 (M+l); HPLC (Conditions a, 268 nm
97% rt.5wea3m0p139 IHNVR (DMSO-d6) S 13.25 (br s, 1H, exchaagaros/eds2s 8. 09
(d, J=4.14 Hz, 1H), 7.90 (d, J = 7.53 Hz, 1H), 7.61 (d, J = 7.92 Hz, 1H),
7.39-7.34 (m 1H), 7.20-7.15 (m 1H), 6.96 (br d, 1H). 5 CHN anal ysis:
C13H7CI NAS: Calculated: C, 54.19 % H 2.48 % N 19.45 % Found : C 53.35
% H2. 77% N 17. 62 % Exanple B : PreparZti on of the internedi ate conpound
(va), (see schenme 3) L4-(4-Methyl-piperazin-1-yl nethyl - phenyl )- met hanol 10
Step 1: Methyl-p-toluate To a solution ofp-toluic acid (175g; 1.28nol) in

nmet hanol Ql o) b der
CEi 1 ot hebRieRAAr G Y PN e LihUGR s Beh b b o 8 0 i
evapor at 25@&(1&4&5), MR OfC aiditios W&nm)ﬂ% ™ 66 nan,l‘mmm(@cm&o -dy HCOB

sol ution 8). The_ product was_ extract hed
with 15 35 (lmdlldr@f@hangwée)s 80040 Tdal r%%dy%(ﬁ@?ﬁeﬁﬁ %‘ %%aﬁ%zuri fied
by col ungy ;& Oy ﬁﬁ({ﬁf | (nRGEh,33.69 (- Q,
met hyl - ‘6I_tr]7;1 c)b}?lg?ﬂ(ss efé@hh[}S( ﬁg/g/ %)ny . _4- Met hoxy

car bGnyICHBIrbzmlysierﬁHd@ll\BS Gdcdaﬁdx@;ﬁ”el%%,h@m Pt 1A% Boynd :90g, 1. 2nol )
and N-bronpsy ol 32nm0l) in CCl4 (2L) was added in portion
benzoyl %’e} ’Mgég&zgs% % mes) at 50C. The mixture was refluxed for 5h.
Then the m xture was allowed to cool down to 40C and the solid.was

filtered off. Theflltrate was concentrated f¢ |ve4 nmet hoxy car bonyl
benzy| i XA B :(Pr PR th LA gterme, te 3:

N- et hyI@%%@%%[qyblm%%mmmaﬁ& To a solution of N met hyl

pi per azi )~ and triethylamne (232g, 2.29nol) in absolute

al cohol (1750 m) was added dropw se at OC a solution of 4-nethoxycar bonyl
10  Step 1: Methyl-p-toluate

To a solution of p-toluic acid (175g; 1.28mol) in methanol (2L) was added dropwise

thionylchloride (612g, 5.14mol) under stirring at 5°C. The mixture was refluxed overnight,
then the solvent evaporated. The residue obtained was treated with a 10% aqueous
NaHCOj; solution (pH ~ 8). The product was extracted with ethyl acetate, washed with

15 water and dried. The solvent was removed and the crude was purified by column

chromatography (pet ether/ethyl acetate) to give methyl-p-toluate as colorless liquid (180g,
93%).

Step 2: 4-Methoxy carbonyl benzyl bromide

20  To a mixture of methyl-p-toluate (180g, 1.2mol) and N-bromosuccimide (235g, 1.32mol) in
CCl4 (2L) was added in portion benzoyl peroxide (18g, 0.1 times) at 50°C. The mixture was
refluxed for 5h. Then the mixture was allowed to cool down to 40°C and the solid was
filtered off. The filtrate was concentrated to give 4-methoxy carbonyl benzyl bromide
(252g, 91%) as light yellow liquid.

25 |
Step 3: N-methyl(4-Methoxycarbonylbenzyl)piperazine
To a solution of N-methyl piperazine (80g, 0.91mol) and triethylamine (232g, 2.29mol) in
absolute alcohol (1750 ml) was added dropwise at 0°C a solution of 4-methoxycarbonyl-
benzyl bromide (252g, 1.1034 mol) in absolute alcohol (250 ml). The mixture was stirred



benzyl brom de (252g, 1.1034 nol) in absolute al cohol (250 m). The m xture
was stirred WO 03/091249 -22 PCT/ EP03/ 04323 overnight at RT. Then the

m xture VWa® isomeent rated and the resi due obtai ned was takeaTEPo3/H4323. 5N HC
(3L) then washed with diethyl ether (3 tinmes) and ethyl acetate. The
solution was neutralized with a 10% aqueous NaOH sol ution and basified up
to pH=8 with a 10% aqueous NaHCO3 sol ution. The product was extracted with
CHC13, washed with water and 5 brine-#nen dried over Na2SO4. The sol vent
was renoved and the crude was purified by colum chromat ography CHC 3/ MeCH
to give N nethyl (4-nethoxy carbonyl benzyl) piperazine (1509, 70% as a

brown 11 g hgglﬁzﬁ? 4heh Pl AidMat Mk cohdeafr@dd Bndlthy Hé@ddéwbt@mds)tamtdpanm To
a mxture , 0.957mol) in drﬁ/ﬁ;THE (1750 was added dr opwi se at

0C 10 uindesN mmzls)ahmwmhedmﬂvrctmthweq @amed(ﬂ%eﬂ%mw? Breswiwien( 150g,

0.638npl) in 0. m r Q [ ,at RT
under N2 a%?Fé‘de %&ﬁ”@ﬁ%‘lﬁl{@? aﬂue&smggl}é%%s Ecl):ufjrt& n.g%ﬂg agic?))f’/l d was
filter edacﬁl%usaﬂma:d)@sdmﬁdw altte preduct eas edtacetedth CHES, wesiedwethmastet ziden up
in DCM (1 and washed. with water. The sol vegﬁng\éapor ted to. g ve

N- nethyl lqmnetwm diedAveR RO VRS SALVRYE ¥25 FROQYS VS Yl ow

L1901 & diul STty U ORICONROLION Sl REmlotBo( mpoi by (1, J=

2.12 (s, plabihmhm(léOgﬂﬁ%)easaManu IIovm ng intermedi ate compounds may be

iy e T (A
( S,  2H)To g nftdture oFLAHN36HD.952mdD it ry Bl (250 ml) was added dropwise at 0°C
( 410Hy d{ln%)é%‘/ Ir\?fg rs1c)>/111’t10n ofZ ]}; l()l ng)et exrygz%r onyl lbenzy?)r 8m¥c{e 65@ C, IOC153t8 oi) 19 'ﬂh}" ester
THF (250 ml). The mixture was stirred overnight at RT under Nz, then quenched with a
10% aqueous NaOH solution. The solid was filtered off and the filtrate was concentrated.
The residue was taken up in DCM (1L) and washed with water. The solvent evaporated to
give N-methyl(4-hydroxymethylbenzyl)piperazine (96g, 73%) as light yellow liquid.
15  M'(ES):221.2
'H NMR (DMSO-d6) & 7.26-7.19 (m, 4H), 5.11 (t, J =5.65 Hz, 1H), 4.45 (d, J=5.65 Hz,
2H), 3.40 (s, 2H), 3.39-2.20 (m, 8H), 2.12 (s, 3H)

In a similar way the following intermediate compounds may be obtained.

20
(3-(4-Methy1—piperazin—1-ylmethyl-phenyl)-methanol
'H NMR (DMSO0-d6) & 7.27-7.11 (m, 4H), 5.17-5.13 (m, 1H), 4.48-4.46 (m, 2H), 3.41 (s,
2H), 2.41-2.21 (m, 8H), 2.13 (s, 3H)

25  4-(4-Hydroxymethyl-benzyl)-piperazin-1-carboxylic acid tert-butyl ester
M'(ES): 307.2
'H NMR (DMSO-d6) & 7.27-7.21 (m, 4H), 5.12 (t, /= 5.65 Hz, 1H), 4.46 (d, J= 5.65 Hz,
2H), 3.43 (s, 2H), 3.28 (br t, 4H), 2.27 (t, J = 4.9Hz, 4H), 1.40 (s, 9H).

30  {4-[(4-ethylpiperazin-1-yl)methyl]phenyl} methanol



Mr(ES): 307.2 1H NMR (DVMBO-d6) S 7.27-7.21 (m 4H), 5.12 (t, J= 5.65 Hz,
111), 4.46 (d, J= 5.65 Hz, 2H), 3.43 (s, 2H), 3.28 (br t, 4H), 2.27 (t, J=
4.9Hz, 4Hyo okod4{s, 9H). 30 PCT/EP03/04323
{4-[(4-ethyl pi perazi n-1-yl)net hyl ] phenyl } met hanol WO 03/ 091249 -23
PCT/ EPO3/ 04323 Y= 78 % M+(ES): 235.3; 1H NVR (DVMSO-d6) S 7.26-7.19 (m
4H), 5.12 (t, J=5.6 Hz, 1H), 4.46 (br d, 2H), 3.33 (s, 2H), 2.44-2.20 (m
8H), 2.27 (q, J=7.2 Hz, 2H), 0.95 (t23-J= 7.2 Hz, 3H). 5
(4-{[4-(2-met hoxyet hyl ) pi perazi n-1-yl ] met hyl } phenyl ) met hanol Y= 66 %
Mr(ES): 265; 1H NMR (DMBO-d6) S 7.23-7.22 (m 4H), 5.11 (t, J= 5.7 Hz, 1H),
4.45 (bry.d, ks, 2H), 3.38 (t, J-59Hz 211), 3.20 (s, 3H),
2 42 (t,Y3 78¥%\(¢§S§ ). 48-2.25 (m 811)
(4-{[4- b'EH\NMR QDMSOedﬁ)r&ﬂ.Q&'ﬂ]lﬂe(rh,prﬁéwﬂ )’Freft ﬁﬁmuH) 4ve(br 892HNB-BES) . 297
' Exanpl e 1: Prepar ation_of
3- benzot (§i 2R 43240 (0,3, %@Z(ﬁlrelt‘_hg@[ﬁ%gﬁ&zq%Q’-{/T)7r?elflﬁ3;ﬁ)1‘ benz
Il oxy) pyrimdin-4-yl]acetonitrile (trinmesylate salt) (see schene 2) To a
suspensi on of NaH (60%in oil, 1.68 69.75 Mol ) in dry DVA (80 m) was
addeds a (41{[4-5(b-h1d1hoayetbt’l)l?1@el(aMﬂbVHWgwﬁpb@a/ﬂmﬁthmyl net hyl - phenyl ) - et hanol
(corrpou in scheme 2) (7.68 g, 34.88 mmol) in dry DVA (80

P e b ESE 2t

ension was : stirred Ih at r.t. under inert

at rmsphellHaNI\,fk aoBDLAS) 37.23.Y.205¢n, 4H), 841 {nUk)5.7 BzDMH), 485 (bt )1, 2H)a3.4added
drop wi se and the suspension was stirred at 10 her e.

Af t er 4(ShH@}§3BNbJre§8HZ®%HM§’32Q:@0$I&I 248\h /57 ngg&f?egﬁﬁr@d&oétzgg‘an%ﬁﬁn of

wat er. The sol vents 20 were evaporated and the residue was taken up in
water (100m ). 10 nmi.of EtOAc and cycl ohexane were added to trap the

r esi ttual (dof[#-bbnaytrpietizimi-yl retlsd) phenyhmethancd ; r2d8%: MHESY397a day. The
precipitate formed was filtered off and washed with water until neutral pH

then with cycl ohexane, affording 6.17 g of crude base.
‘Example 1: Preparation of 1.3-benzothiazol-2-yl 4-methylpiperazin-1-yl)methyl]-

benzyl}oxy)pyrimidin-4-yl lacetonitrile (trimesylate salt) (see scheme 2)

To a suspension of NaH (60% in oil, 1.68 g, 69.75 mmol) in dry DMA (80 ml) was added a
15  solution of (4-(4-methyl-piperazin-1-ylmethyl-phenyl)-methanol (compound of formula V

in scheme 2) (7.68 g, 34.88 mmol) in dry DMA (80 ml). The resulting suspension was

stirred 1h at r.t. under inert atmosphere. A solution of IV (5g, 17.44 mmol) in DMA (80 ml)

was added drop wise and the suspension was stirred at 100°C under inert atmosphere. After
4 hours the reaction was cooled down and quenched by addition of water. The solvents
20  were evaporated and the residue was taken up in water (100ml). 10 mL.of EtOAc and -
cyclohexane were added to trap the residual oil from NaH and the solution was stored at
4°C for a day. The precipitate formed was filtered off and washed with water until neutral
pH then with cyclohexane, affording 6.17 g of crude base.
3.5 g of the crude base was taken up in water (125 ml) and 1.25 ml of methane sulfonic -
25  acid was added. Thé solution ;)vas lyophilised to give an orange-yellow solid:-which was
washed with ACN and dried undér vacuum at 30°C to afford 4.99 g (Yield = 66 %) of the

title compound as a yellow powder.
M (ESI): 469.1; M*(ESD: 471.16; HPLC (Conditions b, max plot) %, rt. 2.01 min.



3.5 g of the crude base was taken up in water (125 m) and 1.25 m of

nmet hane sul fonic 25 acid was added. The solution was |yophilised to give
an orangewgaBlogw4sol i d' whi ch was washed with ACN and dri @dTmPd®0432cuum at
30C to afford 4.99 g (Yield 66 %9 of the title conpound as a yell ow
powder. M (ESI): 469.1;, MESI): 471.16; HPLC (Conditions b, max plot) %
rt. 2.01 mn. WO 03/091249 -24 PCT/ EP03/ 04323 1H NVR (DMSO d6) S 10. 30
(very br s, 111), 8.06-8.03 (m 2H),-2-82 (d, J= 8.3 Hz, 1H), 7.76 (d, J=
7.9 Hz, 2H), 7.69 (d, J=7.9 Hz, 2H), 7.56-7.51 (m 1H), 7.40-7.35 (m
111), 6.88 (br d, 1H), 5.82 (s, 2H), 4.52 (s, 2H), 3.85-3.57 (m 4H),

24032 e ikl SRR oo on

benzyl } ox %é P% glfrqg ) Qﬁg lr?]eé)g@h% o4 HE,GZO}F),Z W87 .Sﬁh(?n,tli}i)LﬂWm%QHH dxyas

obt ai ned for mhg protoc set out 1n the above exanple 1,
wher eby .88 (b4-dp8HY,\5.82p(s P2 2 52- (- ZH)n 8513 57le Ay 3.48:8 28r(on, 4Hy 2856@. i nst ead
of 10 (4-(4-net %}) pi perazi n-1-yl net hyl - phenyl )-net hanol . Y: 42 % M (ESI)
545.7; MIDESH &F2; HPLC (Conditions b, max plot) 99.8 % rt. 2.52 nin.

1H N (DMSO-d6) S 7.95-7.93 (m 2H), 7.73 (d, J=7.9 Hz, 1H), 7.67-7.64
(m 2H), 7.56-7.40 (m SI}D, 7.29-7.24 ( H) ) . 1 .13 (s,
211), 4 .Bompld® Prapardiign of 133-benzothiazobd-y - ethyhl-

Exanple]3: Pge §r§§ 0 of (Mo
(3H Ben 1 O,}P < -I{I]%—Fdﬂ}lel)‘ﬁ%_w Haceton ?‘f:ZZIM%Si;)hyI - pi perazin-1"'-
vl met hvl ) - benzyl oxyl - pyrim din-4-yl} -acetonitrile The title conpound was
obt ai nedTiwtitharobpoahdyas hbiagrdby pedoueiog thegseme HrAto¢al setipat Hb@%_éb% exanpl e
il hs \tNg S(rj e%%mi)ﬁ:_ {, (\Néi{e?etbgly(lzlﬁh%%rﬁgﬁ-lpri]ﬁe%ézﬂ-l Iﬁ]&@%&fﬂ-ﬁ&ﬁ%hﬁ%@ﬁqged Distds®or

10  (4-(4-methyl-piperazin-1-ylmethyl-phenyl)-methanol. ‘

Y: 42 %; M'(ESI) 545.7; M'(ESI) 547.2; HPLC (Conditions b, max plot) 99.8 %, 1t. 2.52

min. | '

'H NMR (DMSO0-d6) § 7.95-7.93 (m, 2H), 7.73 (d, J=7.9 Hz, 1H), 7.67-7.64 (m, 2H),

’i .56-7.40 (m, 8H), 7.29-7.24 (m, 1H), 6.75 (br d, 1H), 5.73 (s, 2H), 4.45-4.15 (m, 4H),
15 3.60-3.30 (m, 4H), 3.25, 2.90 (m, 4H). : '

Example 3: Preparation of (3H-Benzothiazol-2-ylidene)-{2-[4-(4-ethyl-piperazin-1-

The title compound was obtained by performing the same protocole set out in the above
20  example 1, whereby {4-[(4-ethylpiperaziﬂ-1-yl)methyl]phenyl}methanol is used instead of
(4-(4-niethy1—piperazin—1-ylmethyl-phenyl)-methanol.

Y=: 83 %, M*(ES): 485.18; HPLC (Conditions b, max plot) 97.8 %, rt. 2.06 min. -

Y NMR (DMSO-d6) & 7.95 (d, J = 7.9 Hz, 1H), 7.90 (br d, 1H), 7.74 (d, J=17.9 Hz, 1H),
25 7.67(d, J=7.9 Hz, 2H), 7.58 (d, J= 7.9 Hz, 1H), 7.45-7.40 (m, 1H), 7.30-7.24 (m, 1H),

6.73 (br d, 1H), 5.73 (s, 2H), 4.32 (s, 2H), 4.42-4.23 (m, 2H), 3.76-3.38 (m, 4H), 3.32-2.89

(m, 4H), 121 (t, /= 7.1 Hz, 3H)



(4- (4- et hyl - pi perazi n-1-yl net hyl - phenyl ) -net hanol . Y=: 83 % M (ES):
485.18; HPLC (Conditions b, max plot) 97.8 % A 2.06 min. 1H NVR (DVSO d6)
8 7.95 (dwoOJIs/0912@0 Hz, 1H), 7.90 (br d, 111), 7.74 (d, J= PCI/HHP3/04823), 25
7.67 (d, J=7.9 Hz, 2H), 7.58 (d, J= 7.9 Hz, 111), 7.45-7.40 (m 1H),
7.30-7.24 (m 1H), 6.73 (br d, 1H, 5.73 (s, 2H), 4.32 (s, 211), 4.42-4.23
(m 2H), 3.76-3.38 (m 4H), 3.32-2.89 (m 4H), 1.21 (t, J= 7.1 Hz, 311) WO
03/ 091249 -25 PCT/ EP03/ 04323 Exanpl e-%:- Preparati on of

(3H Benzot hi azol -2-ylidene) - (2-{4-(4-(2-nmet hoxy-ethyl)-

pi perazin-1-yl met hyl | - benzyl oxy} pyri m din-4-yl)-acetonitrile (3TFA) The
title coppolndsBs,ablic SEd DN emSiiHbID RUdERS- (SIT40P HePeyR(188)- out in the
above eX € I, er eby o L

(4-{[4-( pereti C PENARIOAY ¢ - din-desil hagetonsais 4350 FA: hanol 5 is used

i nstead of (4-(4-nethyl-piperazin- 1 -ylnethyl-phenyl)-nmethanol. Y= 33 %
Mt(ES): 515.06; HP i1 2. vB. " H NWR
( DVBO- d6 iy "é’é“lé"g‘,gd 9"%9[}9’6}‘13? @i’%@@ﬁ%%&%&w% ?Ot%%of% sétout lf‘ BN
1H), 7. &3mpth 1,3vherfety (W [4-Hmethiox§ethylihipdrazia- 19ylHnethgitphenymutliandd (m 1H),
7.28-7.23 (m . 1H), 06.7 br d,. . 11.(s,. 2 4.10 (s, 2H),

3. 63-3. 68 l{sggl insfgpd °§3%&'@?g’@£‘?wfai@@f“§§ﬁﬁh “@?'“Q%‘B% ation of 1
3-benzot hi azol - 2-yl (2-{[ 44- pi per azi n-1-yl met hyl ) benzyl | oxyl -

pyri mdin-4-yl)acetonitrile (3TFA The title conpound was obtai ned by
per f or m ¥ig: 3%, ME(ES)p f b1 0 TR G Eeondifions b, 1R PEBRS 15 e dREIR 1, wher eby

(2" et ny L SPAE AEUS R STbad P v 82 ke, /R B3 BT o
13> b oo, T Ty 1 oot 1 <
evap#t at @0 ér dy 1H), 577 Sr%@L gt} (\%eéﬁt}'fz’%‘ér@téb 2?‘5&’ %?éf%}gggﬂ’e@ﬂl tered 20 of f

and dried under vacuumat r.t. ON (over night). After purification by

preparative HPLC, ] ) ) _
Example 5: Preparation of 1,3-benzothiazol-2-yl(2-{[4-(piperazin-1-ylmethyl)benzyl]oxy}-

pyrimidin-4-yl)acetonitrile (3TFA)

The title compound was obtained by performing the same protocole set out in the above

15  example 1, whereby 4-(4-Boc-piperazin-1-ylmethyl-phenyl)-methanol is used instead of (4-
(4-methyl-piperazin-1-ylmethyl-phenyl)-methanol. Thus, a Boc protected crude base is
obtained.

The Boc protected crude base was taken up in a mixture of DCM/TFA (9:1) and stirred 2
~ hours atr.t. The DCM was evaporated at r.t. The residue was triturated in ether then filtered

20 off and dried under vacuum at r.t. ON (over night). After purification by preparative HPLC,
the pure fractions were gathered and lyophilised affording 3.03g (34%) of the title -
compound as a yellow powder. :
Y= 34 %; M(ES) 455.2; M'(ES) 457.4; HPLC (Conditions b, max plot) 99.7 %, rt 1.98
min;

25 'HNMR (DMSO-d6) 5 9.00 (br s, 1H), 7.93 (d, /= 7.6 Hz, 1H), 7.87 (br d, 1H), 7.74 (d, J
=7.9 Hz, 1H), 7.63 (d, J= 7.9 Hz, 2H), 7.51 (d, J = 7.9 Hz, 2H), 7.45-7.39 (m, 1H), 7.28-
7.23 (m, 1H), 6.72 (d, J= 6.4 Hz, 1H), 5.71 (s, 2H), 4.10 (s, 2H), 3.32-3.18 (m, 4H), 3.13-
2.92 (m, 4H)



the pure fractions were gathered and |yophilised affording 3.03g (34% of
the title conmpound as a yellow powder. Y= 34 % r(ES) 455.2; M-(ES) 457.4;
HPLC ( CorwDtoBos4d, nmax plot) 99.7 % r.1.98 min; 25 'H RUREPDMB3R316) S
9.00 (br s, 1H), 7.93 (d, J= 7.6 Hz, 1H), 7.87 (br d, 1H, 7.74 (d, J =
7.9 Hz, 1H), 7.63 (d, J= 7.9 Hz, 2H), 7.51 (d, J= 7.9 Hz, 2H), 7.45-7.39
(m 1H), 7.28- 7.23 (m 1H), 6.72 (d, J= 6.4 Hz, 1H), 571 (s, 2H), 4.10
(s, 2H), 3.32-3.18 (m 4H), 3.13- 2.-99-(m 4H) WD 03/ 091249 -26

PCT/ EPO3/ 04323 Exanple 6: Preparation of 1

3- benzot hi azol - 2-yl [ 2- ({4- ((4-fornyl pi perazin-1-yl)nethyl Benz

| } oxy) Pyl il 1 Phepal eafqry Béﬂzbﬁ1a€3ﬁf—$)f21@4‘-f@%nﬁ@]_@[ﬂélra&ﬁi—ﬂ@l)ﬁfeﬂﬂ;ﬂ base
obt ai nea™i exanpl € : nmol) was suspended 1n 15 m of

met hyl f Gens rinsidan-4 1 petonitivile (RHEA eactlon m xture was stirred at 40C
for 15 5 days then cooled dowmn to r.t. The precipitate forned was filtered
of f the wat e t :

or cpar at T st NEbsP Atplrsd i LIP3 F0HE, 1 IPRui i Ripciled n

af fordi ng Al cﬁﬁn&hﬂfoﬁdﬁ% muatsjeaeatmpdu'nme mactwryebduuvaeﬂmee:d atH0C g X% r (ES)

483. 3; ES) 485.5; HPLC dit , t),99..7 % t. . 18 I n.

10 1H N%b( ﬂ)%%ﬁ@‘dﬁ‘} d‘af"@tcgst( Tr; Pf|§°£P%fQ—FJSa fO@l%%’)"(?ts ‘19‘3{‘%% f%t?“e@ée’ e‘(S{&e ‘i‘P%h 7.9 rrn|zn

1 7 , didBvwede J = 7.9
H) Qf@i}%g’t%é %hcf( hde %Qﬁuéjc wab ?)mﬁZd lgygpl(egaraﬂve ﬂPECHgle,: ﬁly): 2;&51 t; ZQ : ?n ™y

6 73 ( brgaﬂl,ereﬂl-d)'ld lﬁ)p‘hﬂls(ag affg}d}ng 2@g of the tlgq)conmgnglgl a8 gyl O(Jvrﬁo - 15 Exanpl e
7 Preparati,on, of - 645 k45 5% @) 185 308PYE (EbARESY b, Bk plot) 99.7 %, 1t. 2.18
min. ‘ '
10 'HNMR (DMSO-d6) d 9.95 (br s, 1H), 8.03 (s, 1H), 7.93 (d, J = 7.9 Hz, 1H), 7.96-7.84
(very br d, 1H), 7.73 (d, J="7.9 Hz, 1H), 7.68 (d, ] = 7.9 Hz, 2H), 7.54 (d, /= 7.9 Hz, 2H),
7.47-7.40 (m, 1H), 7.29-7.24 (m, 1H), 6.73 (br d, 1H), 5.73 (s, 2H), 4.36 (s, 2H), 4.05-2.80
(m, 8H) :

15 Example 7: Preparation of (2-{4-[4-( 2-Amino-acety])-piperazin-1-ylmethyl]-benzyloxy}-

To a DMA solution (40ml) of Boc-deprotected crude product (2.9g, 3.65 mmol) obtained in
example 5 was added amberlyst A21 (0.7g, 3.76 mmol) and the solution was stirred at r.t.
for 20 min. The resin was filtered off and to the filtrate were added a solution of Boc
20  Glycine (0.74 g, 4 mmol), HOBt (0.73 g, 5.47 mmol), EDC (1. 05 g, 547 mniol) and
DIPEA (1.9 g, 14.6 mmol) in DMA (30 ml) . The resulting solution was stirred overnight at
r.t. After evaporation of the solvent under reduced pressure, the residue obtained was
suspended in a mixture of MeOH and FtOAc and left overnight at 4°C. The precipitate was
filtered off, washed with EtOAc and dried under vacuum at 40°C, affording 1.04 g of the
25 title compound as a yellow solid.
Y= 10 %, M'(ES): 514.06; HPLC (Conditions b, max plot) 99.9 %, rt. 2.00 min.
'H NMR (DMSO-d6) & 8.13-8.02 (m, 2H), 7.94-7.91 (m, 2H), 7.73 (br d, 1H), 7.67 (d, J=
7.9 Hz, 2H), 7.54 (d, J= 7.9 Hz, 2H), 7.45-7.40 (m, 1H), 7.29-7.24 (m, 1H), 6.74 (br d,
1H), 5.74 (s, 2H), 4.34 (s, 2H), 3.89 (s, 2H), 3.73-3.10 (m, 8H)



| meth -benzvl ox pyrimdin-4-yl)-(3H benzothiazol-2- |id dene)-acetonitrile
(2Mes) (3TFA) 1 To a DMVA solution (40nl) of Boc-deprotected crude product
(2.9g, 3.wbogwwi2y9 obtained in exanple 5 was added anber| PSU/ERBI04303 79,
3.76 mmol ) and the solution was stirred at r.t. for 20 mn. The resin was
filtered off and to the filtrate were added a solution of Boc 20 G ycine
(0.74 g, 4 mol), HOBt (0.73 g, 5.47 mmol ), EDC (1. 05 g, 5.47 mmol) and
DIPEA (1.9 g, 14.6 nmol) in DVA (30 n??)- . The resulting solution was
stirred overnight at r.t. After evaporation of the solvent under reduced
pressure, the residue obtained was suspended ina mxture of MeOH and

Et OAc a al e hidin-gashed
with Et y j g of the, 25 title
conpounayl $3a:> ed)thmw)]s lalceto‘mth ES) 514. 06; HPLC (Condi tions b,

max plot) 99.9 % rt. 2.00 mn. 1H NVR (DM5SO-d6) S 8.13-8.02 (m 2H)

7.94-7.9 11 1 d, J—
TS Bk P sed Sl Pyt ¢

(s, 2|'|)1exﬂm§feiﬁfere?dd)iedﬁ1éﬁ@lz(rﬁmem9nﬂ (66 D) 4rieh acBiyl) chiGH3(00PLAY 9 Exarrpl e
8: Preparation of F2-({4-f(4- acety

I er
PCT/ BP03)-Duseml)gndshe folation wasetired. IBMcStt %&‘8%"“2‘1 R?‘}Q‘E%‘E"S%‘f"c‘ﬂ”?‘f"ea“‘(dz TFA)
to near dryness and the residue obtamed was purified by preparative HPLC. The pure

fractions were gathered and lyophilised affording 0.1 g (21 %) of the title compound as a
yellow powder.
M'(ES) 496.9; M'(ES) 499.1; HPLC (Conditions b, max plot) 99 %, rt. 2.19 min.

10 'HNMR (DMSO-d6) & 10.05 (br s, 1H), 7.93 (d, /= 7.9 Hz, 1H), 7.93-7.84 (verybrd,
1H), 7.74 (4, J= 7.9 Hz, 1H), 7.67 (d, J= 8 Hz, 2H), 7.54 (d, /= 7.9 Hz, 2H), 7.45-7.39
(m, 1H), 7.29-7.24 (m, 1H), 6.72 (br d, 1H), 5.73 (s, 2H), 4.36 (s, 2H), 4.02-3.87 (m, 1H),
3.42-2.75 (m, 7H), 2.01 (s, 3H).

15 Example 9: Preparation of 4-(4-{4-[( 3H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-
1-carboxvlic acid dimethylamide (2TFA

-benzyl)-piperazine-

To a DMA solution (12 ml) of Boc-deprotected crude product (0.5g, 0.63 mrmol) obtained
in example 5 were added amberlyst A21 (1.12g, 5.35 mmol) and dimethylcarbamoyl
chloride (0.12 ml, 1.31 mmol) and the solution was stirred at 0°C for 1h. Asno product was
20 formed, the solution was warmed up to r.t. for 12 days to obtain a complete disappearance
of the starting material. Amberlyst was filtered off and water was added to the filtrate. As
no precipate was formed, the solvents were evaporated under reduced pressure and the
residue was taken up in water and lyophilised. The residue obtained was purified by
preparative HPLC. The pure fractions were gathered and lyophilised affording 85 mg of the
25 title compound as a yellow solid.
Y= 18 %, M'(ES): 528.09; HPLC (Conditions b, max plot) 98.9 %, rt. 2.32 min.
'H NMR (DMSO-d6) & 9.82 (very br s, 1H), 7.94-7.86 (m, 2H), 7.73 (d, /= 7.9 Hz, 1H),
7.67 (d, J=7.9 Hz, 2H), 7.55 (d, J= 7.9 Hz, 2H), 7.44-7.39 (m, 1H), 7.28-7.23 (m, 1H),



To a DVA solution (6m) of Boc-deprotected crude product (0.3g, 0.66 mmol)
obtained in exanple 5 were added triethylamne (0.09 m, 0.66 mml) and
acetyl chwormdelr2¢®.09 m, 5 1.31 mmol) and the sol uti on WRETSPOS/HOLA3 5 mi n
at r.t. The reaction m xture was concentrated to near dryness and the

resi due obtained was purified by preparative HPLC. The pure fractions were
gat hered and | yophilised affording 0.1 g (21 %9 of the title conpound as a
yel | ow powder. M (ES) 496.9; M+(ES) #89.1; HPLC (Conditions b, nmax plot) 99
% rt. 2.19 min. 10 1H NV\R (DMSO-d6) S 10.05 (br s, 1H), 7.93 (d, J=7.9
Hz, 1H), 7.93-7.84 (very.br d, 1H), 7.74 (d, J= 7.9 Hz, 1H), 7.67 (d, J= 8
Hz, 2H), ( 3149 3,18 (RD2H), 34 1290 1H) ,
6.72 (br67dzéjilgbﬁq§%7é ?%ﬁjzmi'(b 2Hé %5?’4%% Qméz 3. 87 fm 1)H), 3.42-2.75
(m 711)m,3H),2.14(s,8H). 15 Exanpl e 9 Preparat| on of 4-(4- f4-f
(3H—Benzoth|azol 2-ylidene)-cyan-nethyll-pyrimdin- 2

yl oxynet hyl | - benzyl) - pi perazi ne-| -carboxylic acid di nmethylam de (2TFA) To a
DVA sol a%ﬂnﬁér%var{;ir}xe%no%ﬁg SindGhRthecobittgedpr oduct (0. 5g, 0.63 nmol )

obt ai ne in exanple 5 were added anberlyst A21 (1.12g, 5.35 nmol) and
dineﬁhylcarbannyl chlorlde (0.12 m, 1.31 mmol) and the solution was
stirred f A ex okt e war med
up to r. %g(E%EB%Q§gﬁ%OPQ g@%ﬁg&§%ﬁﬁeegﬂ ggggeaggngg &2 tﬁgﬁziartlng
naterlahnpaaﬁﬁenyﬁﬂxmghcimdnmﬁnmeﬂﬁﬂQEBﬂ)mater was added to the filtrate.

As t t d duced

or esour Saaaond 5 AR RRLETCoBRHER Y it S8 0% 23Bnil (0L " The”®

residue 1 EshISRR OB 7.54-991 M0 2Hl)epﬁ§@irk1yH{)-ﬂ?166(dUre7MaZH)at630ns wer e

gat hered an yophlllsed af f or |ng 35 of the oynd as a

yeI | ow s(duetwaz,lz-:H))/J 4403, 1EDgT. éW”?%FﬁECZ{H&xﬁ\B% L{{b 507??3@ %Bot) 98. 9
t. 111), 7.94-7.86

Q "y fég)‘f{f%gl 9%{(&1%%’3%)7@83}% §,8o§2\1@r7(yn @H),S 2H),)7.55 (d, J= L

Hz, '2H), 7.44-7. 39 (m 1H), 7.28-7.23 (m 1H), WD 03/091249 -28

Example 10: Preparation of (3H-Benzothiazol-2-ylidene)-{ 2-T4-(4-[ 1,2.4]oxadiazol-3-

vimethyl-piperazin-1-ylmethyl)-benzyloxyl -pyrimidin-4-yl}-acetonitrile (3TFA)

15 To a DMA solution (10 ml) of Boc-deprotected crude product (0.5g, 0.63 mmol) obtained
in example 5 was added amberlyst A21 (0.7g, 3.76 mmol) and the solution was stirred at
rt. for 20 min. The resin was filtered off and to the filtrate were added 3-(chloromethyl)-
1,2,4-oxadiazole and potassium carbonate. The resulting suspension was stirred at r.t. for
48h. Complete disappearance of the starting material was achieved after 3 days stirring at

20 r.tand the addition of 2.4 Eq of 3-(chloromethyl)-1,2,4-oxadiazole. After filtration and
removal of the solvent under reduced pressure, the residue obtained was purified by
preparative HPLC. The pure fractions were gathered and lyophilised affording 110 mg of
the title compound as a yellow solid. E
Y= 20 %, M"(ES): 538.94; HPLC (Conditions b, max plot) 97 %, 1t. 2.31 min.

35 H NMR (DMSO-d6) § 9.62 (s, 1H), 7.93-7.91 (m, 2H), 7.73 (d, J = 7.9 Hz, 1H), 7.65 (d, J
=7.9 Hz, 2H), 7.53 (d, J= 7.9 Hz, 2H), 7.44-7.39 (rﬁ, 1H), 7.27-7.22 (m, 1H), 6.72 (br d,
1H), 5.72 (s, 2H), 4.32 (s, 2H), 3.85 (s, 2H), 3.34-3.17 (m, 2H), 3.12-2.88 (m, 4H), 2.58-
2.41 (m, 2H)



PCT/ EPO3/ 04323 6.72 (br d, 1H), 5.73 (s, 2H), 4.37 (s, 2H),.3.65-3.48 (m
2H), 3.32-3.18 (m 2H), 3.11-2.90 (m 4H), 2.74 (s, 6H) In a simlar way
t he fol | oworg/oeapound nmay be obtained. 5 4-(4- PCT/EP03/04323

{4-[ (3H Benzot hi azol - 2-yl i dene) - cyan-net hyl ] - pyri m di n- 2- yl oxynet hyl }
-benzyl ) - piperazine-|l-carboxylic acid nethyl ester (2TFA) Y= 32 % M+(ES):
514.85; HPLC (Conditions b, max plot) 99 % rt. 2.36 mn. 1H NVR ( DMSO d6)
b 7.94-7.91 (m 2H), 7.73 (br d, 1H)-297.66 (d, J= 7.9 Hz, 2H), 7.53 10 (d,
J=7.9 Hz, 2H), 7.46-7.40 (m 1H), 7.29-7.24 (m 2H), 6.73 (br d, 1H), 5.73
(s, 211), 4.34 (s, 2H), 4.13-3.92 (m 2H), 3.63 (s, 3H), 3.60-2.94 (m 6H)
Exanpl e ;10: . Pr e i : { el 1 dene) - {2-f4-(4-f :

1, 2,410)35&3 1(li) r%ﬂb{eﬁg{ohﬂé%}ﬂi erggéi)%%-%l%neth Dy

benzyl oxy] - pyri m di n-4-yl }-acetonitrile (3TFA) 15 To a DVA solution (10 m)

f Boc-d t d 5 : -0ht ai i le 5

vas adddaames et sooe-o5 i s nirs <Ay MR A RER. " TRt

St f LA pyHiEi k1)~ il (8T ff dtothe filtrat dded

5- (chl S:bgﬁéflﬁiff})g 1 gﬁﬁ{igg:giagglol et(,anlg@pgt aﬁ({igggg% be% I e. .r'?'hg \rNg;EI ?i ng
’sdpp

suspensiBn2és MI(ES)80.82; HPEC (Cenditionsb, max, FdP¥hce of the
startin i-al i _ Lok N . timpnsg he
Sdd ¢ 1 onHONME (PhasEE I 3TN 03 B HHpF 765 (b bt SRy TR or Gi1ID!

filtrati M, 7481786, GH) 1 h28-8 AB\en i Hyyredek (br ddUide 8.69r(esHly € 208H9 resi due

obt ai ned was purified b rep i ve HPLC. pure fractions were
gat her edmaAt) %/Bbﬁi@i@@é}l&%fsgr'g%%gmiﬁ@’ %Sb%a}] &ﬂ’e itle conpound as a
yellow solid. Y= 20 %9 M(ES): 538.94; HPLC (Conditions b, max plot) 97 %

rt. 2.31 min. 25 1H NVR (DVBO-d6) 8 9.62 (s, 1H), 7,93-7.9 M), 7.73
(d, 1= 7[4£(4Hﬁ;[‘(ﬂH+)B,enZQtB'@§<(1@,— lmené)-wagomtﬁsdlwﬂ%@ﬁ(yi?x _%ﬁagh?%@)m,

032 (s Ploppjn el il ein Buet GV, T2 L0T S0 e (i aty. 2 Bb.
2. 41 ( my=2id) %, M*(ES): 528.85; HPLC (Conditions b, max plot) 98 %, t. 2.38 min.
' NMR (DMSO-d6) & 7.94-7.91 (m, 2H), 7.73 (br d, 1H), 7.65 (d, J=7.9 Hz, 2H), 7.53
(d, J="7.9 Hz, 2H), 7.44-7.39 (m, 1H), 7.28-7.23 (m, 2H), 6.71 (br d, 1H), 5.72 (s, 2H),
15 430 (brs, 2H), 3.62 (s, 3H), 3.49-3.36 (m, 2H), 3.30-3.15 (m, 2H), 3.10-2.85 (m, 4H),2.73-
254 (m, 2H) |

2-[4-(4-{4-[(3 H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-2-yloxymethyl} -
benzyl)-piperazin-1-yl]-acetamide (3TFA)

20 Y=16%, M+(ES): 513.95; HPLC (Conditions b, max plot) 93 %, rt. 2.08 min.
'H NMR (DMSO0-d6) §7.93 (d, J= 7.9 Hz, 1H), 7.88 (br d, 1H), 7.73 (d, J=17.9 Hz, 1H),
7.61 (d, J="7.9 Hz, 2H), 7.46 (br d, 2H), 7.45-7.40 (m, 1H), 7.28-7.23 (m, 1H), 6.72 (br d,
1H), 5.71 (s, 2H), 4.30-2.65 (m, 12H)

25 Example 11 : Preparation of a pharmaceutical formulation

The following formulation examples illustrate representative pharmaceutical compositions

according to the present invention being not restricted thereto.



WD 03/091249 -29 In a simlar way the foll owi ng conpounds nmay be obt ai ned.
PCT/ EP03/ 04323 ( 3H- Benzot hi azol - 2-yl i dene) - ( 2-

{4-[ 4- (2-Wodsoxe4®et hyl ) - pi perazi n-1-yl met hyl ] - PCT/EP03/04323

benzyl oxy}-pyri mdin-4-yl)-acetonitrile (3TFA) 5 Y= 22 % M-(ES): 500.92;
HPLC (Conditions b, max plot) 99.3 % rt. 2.03 min. 1H NWR (DVSO-d6) 6 7.93
(d, J =7.9 H, 1H), 7.86 (very br d, 1H) 7.74 (br d, 1H), 7.58 (br d,
2H), 7.43-7.36 (m 3H), 7.28-7.23 (m %1H), 6.71 (br d, 1H), 5.69 (s, 2H),
4.20-3.60 (m 4H), 3.70-3.67 (m 2H), 3.52-3.34 (m 2H), 3.20-2.92 (m 4H)
10

[ 4- (4- { Folhabh&enzatabieazol - 2-yl i dene) - cyan- rret hyl ] -pyrim di n- 2- yI oxyrret hyl }
- benzyl )- piperazin- 1-ﬁyql]l acetic acid t hyl estg g TFA Nﬂé M+( ES) :
528. 85 A-pipaarios henzotlires 1gcomppung of formy 5}&? ajmixsd 43 ﬁﬂhp 50 d6) 8
7.94-7. Y m smﬂls'ééiratéd J=
79 e %%]léélﬁ“b]}%w m7a¥1 3@&31{&%?—1@ 1: 21%1 traﬁén (égmm]or aﬁ‘to%.nﬂ'gf 2%])3 0
(s, 2H)js ékﬁleéaé%ﬁ)h(blmk:als Tﬂd—t)uxt@te(iQf%‘medBﬁ{)%@-Zﬂ@n@ t@lﬂel(s,ﬁ%O-QP{)ng qf aggvcg, 15 (m
2H), 3.10-2.85 {4-1(3

H Beﬁzopme%e nwtpgéﬂgf(’l@?%‘ﬁldﬁéef &ﬂrﬂﬁﬂz yartf‘%[etopr%\sléz yl oxynet hyl } -

benzyl) - pi perazin-1-yl]-acetam de (3TFA) 20 Y= 16 % M-(ES): 513.95; HPLC
(Condi tions b, max lot) 93 % rt. 2.08 mn. 1H NVR (DMSO-d6) 8 7.93 (d, J=

79HzF ylajo SHes 1H), 7.73 (d, J= 7.9 Hz, 111), 7.61 (d, J= 7.9
Hz, 72 (br d,
He 21  fpdfistpetbordifgie doinfa 9 nhiuah aifdnd o 88 pbackbin .72 (01

phar e etatdhodiluehicinmmlappiosimars é: lfmlghi\m’mg Themittuae isdilledsintaRbRang | | ustr at e
t at t | h h
R BT R TR B R b0 Preoer

Formulation 3 — Liquid

A piperazine benzothiazole compound of formula I (1250 mg), sucrose (1.75 g) and

xanthan gum (4 mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed
with a previously prepared solution of microcrystalline cellulose and sodium
15  carboxymethyl cellulose (11:89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and

color are diluted with water and added with stirring. Sufficient water is then added:to

produce a total volume of 5 mL.

Formulation 4 — Tablets

A piperazine benzothiazole compound of formula Iis admixed as a dry powder with a dry

20  gelatin binder in an approximate 1:2 weight ratio. A minor amount of magnesium stearate
is added as a lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of

active piperazine benzothiazole compound) in a tablet press.

Formulatlon 5 Injection

25 A piperazine benzothiazole compound of formula I is dissolved in a buffered sterile saline

injectable aqueous medium to a concentration of approximately 5 mg/ml.



-30 PCT/ EPO3/ 04323 Fornul ation 1- Tablets A piperazi ne benzot hi azol e
conpound of fornmula | is adm xed as a dry powder with a dry gelatin binder
in an appwoxiBfetes 1: 2 wei ght ration. A mnor anount of na@goFgirpasvstear at e
is added as a lubricant. The mixture is fornmed into 240-270 ny tablets
(80-90 ng of active 5 piperazine benzothiazole conmpound per tablet) in a
tabl et press. Fornulation 2 - Capsuleg A pi perazine benzot hi azol e conpound
of formula | is adm xed as a dry powd Y“with a starch diluent in an
approximate 1:1 weight ratio. The mxture is filled into 250 ng 10 capsul es
(125 ng of active piperazine benzothi azol e conpound per capsul e):

For mul atfginple 12 b Billoglca apdaper azi ne benzot hi azol e conpound of formula |
(1250 ng), sucrose (1.75 g) and xanthan gum (4 ng) are bl ended, passed
through a No. 10 pesh U.S. si.eve, and then.m xed | a previqusly

pr epar ed%%ﬂoﬁﬁgg‘?tj}h‘? B‘Peé?f‘i Jo{ention may &?8 F\%F%%‘gt"a‘h%df@@&’i‘n aS%%ySC' ar boxynet hyl
cellulose (11:89, 50 ng) in water. Sodi um benzoate (10 ng), flavor, and

col or argﬂ@hgd-ﬂ,{h%«gzﬁy;and added with stirring. Sufficient water is
then added;to produce a total volunme of 5 nL. Fornulation 4 - Tablets A

pi perazi ne benzot hi azol e conmpound of farmula ] is adm xed as owder
with a dfie copmpoyaisef the prese tnveRtiopaty %rﬁg%g\@s,zn R r?faﬁlgi. i nor
anount ISR Rl by INRGARINKS Bay bbddtéatihed Byofitoting the | S

for rrgd ﬁl#%@gﬁ%%;ng tapljertlsy( 150-300 ny o}# acti \_/ee_pi per azi_r?gr

benzot hiiacarperatiompbliRditoicriun fallewing themsatecol bglom iThe indybitory agtiyjiyafity, 25 A
pi per azi ne _benzot hi azol C L6l %&Fﬂlf(q a buffered
steril e %C8M9 858 cﬁflgdél%% |f§&§g%§§§‘§9‘jﬁ%5ﬁu t%pgorggﬁggﬁtﬁ% I on ’015'

appr oxi ristehiindd byodatdulatM@pBasphei2atibn activity in the presence or absence of

compounds according to formula I.

10  JNK3 and/or -2 assays are performed in 96 well MTT plates: incubation of 0.5 pg of
recombinant, pre-activated GST-JN K3 or GST-JNK2 with 1 pg of recombinant, .
biotinylated GST-c-Jun and 2 uM 33y—ATP (2 nCi/pl), in the presence or absence of
compounds according to formula I and in a reaction volume of 50 ul containing 50 mM
Tris-HC], pH 8.0; 10 mM MgCl,; 1 mM Dithiothreitol, and 100 pM NaVOa. The

15  incubation is performed for 120 min. at R.T and stopped upon addition of 200 pl of a
solution containing 250 pg of Streptavidine-coated SPA beads (Amersham, Inc.)*, 5 mM
EDTA, 0.1% Triton X-100 and 50 pM ATP, in phosphate saline buffer.

After incubation for 60 minutes at RT, beads are sedimented by centrifugation at 1500 x g
for 5 minutes, resuspended in 200 pl of PBS containing 5 mM EDTA, 0.1% Triton X-100
20 and 50 pM ATP and the radioactivity measured in a scintillation B counter, following

sedimentation of the beads as described above.

The tested compounds according to formula I display an inhibition (ICso) with regard to
JNK3 of less than 10 pM, preferably less than 1 pM and more preferred less than 0.25 pM.

25



-31 PCT/ EPO3/ 04323 Exanple 12 : Biol ogical assays The conpounds of the
present invention may be subjected to the follow ng assays : a) JNK2 and
-3 in vitwooassey? The conpounds of the present inventionprPam@&pPosihidkstors of
JNKs, in particular of JNK2 and 5 3. The phosphorylation of c-jun by JNK2
or JNK3 may be determ ned by nonitoring the incorporation of 33P into c-jun
follow ng the protocol below The inhi bitory activity of the conpounds
according to fornmula I, towards c jun 2‘p'hosphoryl ation through JNK, is
determ ned by cal cul ati ng phosphorylation activity in the presence or
absence of conpounds according to fornula I. 10 JNK3 and/or -2 assays are

per f or megh GrobafIsekdrhiaNh Gérbils es: i ncubation of 0.5 g of reconbinant,
pre-activated GST-JNK3 or GST-JNK2 with 1 gg of reconbinant, biotinylated

GST-c¢-J 2 33y-ATP (2 nG [J]),. i.n t
conpoundtheabie af s K oot in O PELBRERAE Hraf RABEH gt
cont ai ni nﬁgaiﬁ;]@ ashbdsed hhg tHeHoRowWing bibotsddMJC12; 1 mM Dit hiothreitol, and

100 M NaVO4 e 15 incubation is perforned for 120 min. at R T and

st opped upon addition of 200 | of a solution containj 250 .g.of .
St r ept avITi grebitbidaterg! M%@é’&?lwﬁé@aﬂ?ﬁ“}bﬁ apuna @ngérsﬁ*ﬁl HE Tr it on

X-100Q, ans@ﬁf’i%#ﬁ@gg{ygg glmw%wg Réhnilfeber . After incubation for 60

m nut'es a are s nted by centrifugation at 1500 x g for 5
m nutes, resuspended in 200 | of PBS containing 5 nM EDTA, Q.1% Triton
X- 100 20Tenmbub@aMigkFReration intfhe hipppesaenys deysjonseysusevaral days a8d i@ ation 3

e I b B L e e e S
regard tigstolbilt6allpis dtesmustahdrasly qupntifiea(@h)ablghdrawss, thedristopaihplogiiscrp e
preferr et?le lggr?alsl ié Q%?la? foztiatl\gbsgrgec}/\lll)l tgg’ %%%cza%gpal CA1 region of the human brain
10 following a cardiac arrest. Behavior observations, such as memory tests, could even be
performed in the case of gerbils. This kind of tests for appreciation of the degree of

recovery is not easily manageable in other models such as in rat whose learning abilities are

much poorer (12).

The neuroprotective effect according to formula I to protect may be assessed using the

15  gerbil global ischemia model and such a protocol:

-1- METHOD
* Surgery
- Anesthesia with isoflurane (0.5-4%).

20 - The common carotid arteries (left and right) are freed from tissue.
- Occlusion of the arteries using Bulldog microclamps during 5 min.

- Removal of clamps (reperfusion)

- Stabulation of the animals under heating lamp until awake.
- Stabulation of the animals in the animalry in individual cages.

25

* Qacrifice of the animals



-32 b) Gobal Ischema in Gerbils PCT/EP03/04323 The ability of the JNK
inhibitors described in formula Ito protect cell death during a stroke
event maywbasaseessed using the foll owi ng protocol: The g@chiEPobd432at er al
carotid occlusion is a well-described ani mal nodel of acute ischemc 5
stroke and involves relatively easy surgical techniques. The neuronal
degeneration in the hippocanpus deveLﬁps over several days and is often
referred as "del ayed neuronal death".”"I'n addition, the neurodegeneration
observed histologically is obvious and easily quantified (11).
Furthernore, the histopathology seen in the gerbil is simlar to that
observed i.ry 4y atiérishemipp@ectiAtativagr overddsefipertobabitdd).ai n 10 fol | owing a
cardi ac arrest. Behavi or, observations, such as menory tests, could even be
per f or med -iSemphiag ehde b0 ger bi|'s. This kind of tests for appreciation of
the degree of recovery is not easily manageable in other nodels such as in
rat whose |learning abilities are nuch poorer (12). The neuroprotective
ef f ect accioHBiobopitabphremetdrss 1t o protect nmay be assessed using, the 15

gerbi|l global ischem a el. fopt ocol : -1- METHOD * Surgery -
Anesthesia with F?%WE&?@%%lfﬁaﬁ%%®%&%§¥§U e common carotid arteries (left

and right) are .flierd of iehippceampus usiGe trysimiarodéme (B9 jam).er i es usi ng Bul | dog
m croclanps during 5 mn. - Renoval of clanmps (reperfusion) - Stabul ation
of the ank#ﬁﬂ@nﬁﬁﬂﬂﬂxﬁﬁéfpﬁﬁnF%ﬁﬁFuntiI awake. - Stabul ation of the

ani mal s i N gHfaA0h BBhE Yesidhs (A1 /dval subAEES of BB hippSeanipnds) Bpaof the ani mal s
modified Gerhard & Boast score (13).

10
' -2- TREATMENT
- Administration (ip) of the compound according to formula I or the vehicle: 15 min, 24
hours and 48 hours after reperfusion (5-10 min after the recovery of the anesthesia).
- Standard protocol
15 A total of 40 animals is employed; said animals are divided into 5 groups of 8 animals :

Group A : control (saline)

Groups B-D : test compound is administered at 3 different doses (10 mg/kg; 20 mg/kg,
40 mg/ke);

Group E : reference compound (Orotic acid 3x300 mg/kg, ip).

20  For the test compound set out in Example 1 (i.e. 1,3-benzothiazol-2-y1[2-({4-[(4-methyl-
piperazin—l-yl)methyl]-benzyl} oxy)pyrimidin-4-ylJacetonitrile) used in they above described
assay at a concentration of 40 mg per kg, an inhibition of neuronal death of about 60% 1s

determined.

25



WO 03/091249 -33 - 7 days after ischem a (Decapitation or overdose of

pentobarbital). - Sanpling of the brain. PCT/EP03/04323 * Hi stol ogi cal
par anet erw0-039e2i ng of the brain in isopentane.(-20C) - PEIIIEPOSIGH3RS t he
hi ppocanpus using a cryo-mcrotonme (20 m. - Staining wth cresyl violet

met hod - Evaluation of the lesions (in CAl/CA2 subfields of the

hi ppocanpus) by a nodified Gerhard & Boast score (13). 10 -2- TREATMENT -
Adm ni stration (ip) of the conmpound 2écor di ng to formula | or the vehicle:
15 min, 24 hours and 48 hours after reperfusion (5-10 min after the
recovery of the anesthesia). - Standard protocol 15 A total of 40 aninmals

i's enpl Q:?l%?'ses%iaﬂ GhEBBB %ﬂs@aﬁl’! Vhidadandplsmagagipbiagof 8 animals : Goup A
. contro sal I ne) Groups : test corrpound is adm ni stered at 3
different doses (10 ng er.en

20
corrpoundﬂ(e@o@mpﬁnﬁélf&hmswt WF%‘E}O“ qr?))lse ggﬂm%ﬁaﬁaeﬁtégif&aﬁ?ﬁﬁﬂms ggt out in
Exanpl e | ficdlly4 tHERboMpounds of th t
pi per a2|cr%i %%al%chérpﬁ (ﬁ%'? enzy x?%éd@f% %pécl{ln? _y;4/| ] ackei?poﬁrlltsrﬁ It eprassegd in the
above desesmntibeehovas gayd edpacityiorrressithablpedhbein biprigy(BRE). ithe BBB nas#in®i ti on of
neurQSnaI deat h

capacity of the compounctis a%gg/f)dinsg toq lgn Inoq'ql m%? b@@ss@?sleg %:‘lil?lé the below

protocole. The objective of this assay is to quantify the amount of the test compounds

according to formulae I or II in the brain of rats following i.v. administration.

Six male Crl:CD(SD)Br Sprague Dawley rats (about 8 weeks old and having a weight of
about 300 g) were divided into the 3 following groups :

10 Groupl
2 animals for i.v. administration (10 mg/kg of test compound of formula I in 0.9% NaCl for

injection). The test compound is administered by single dose (dose regimen): The sampling
is performed at 0.25 h after sacrifice.
Group 2

15 2 animals for i.v. administration (10 mg/kg of test compound of formula I in 0.9%NaCl for

injection). The test compound is administered by single dose (dose regimen). The sampling

is performed at 0.5 h after sacrifice.

Group 3
2 animals for i.v. administration (10 mg/kg of test compound of formula I'in 0.9% NacCl for

20 injection). The test compound is administered by single dose (dose regimen). The sampling

is performed-at 1 h after sacrifice.

At each scheduled killing time, the animals of the corresponding ‘groulv) are déeply‘

anaesthetised with diethyl ether. The blood for the corresponding blood samples is

collected into heparinised tubes and centrifuged to remove the blood cells thus providing
25  plasma. Plasma samples obtained at each sampling time (i.e. att=0.25h,0.5h, 1 h) from

the rats of each group after administration of the test compound of formula (I) are pooled in



-34 c) Assessnent of the BBB passage : brain and plasma sanpling

PCT/ EPO3/ 04323 The conpounds of the present invention are useful in the
t r eat mentwenndpor4pr ophyl axi s of cerebral ischem ¢ di sor deC3/EPO3/QNS

di sorders. Specifically, the conmpounds of the present invention show a
good capacity to cross the bl ood-brain barrier (BBB). The BBB passing 5

capacity of the conpounds according tg fornulae I or Il may be assessed
usi ng the below protocole. The objec%lve of this assay is to quantify the
anount of the test conpounds according to fornmulae I or Il in the brain of

rats followng i.v. admnistration. Six male Crl: CD(SD)Br Sprague Daw ey

rats (abgutr 8 o%ﬁhs p6618d sdifiplb pui saghplinpveigiter gfoupaRaty bre3béh gprifieadebydi vi ded
into the 3 following groups : to Goup 1 2 animals for i.v. admnistration
(10 ny/ kg(saﬁgulr@ﬁ@ncorrpound of formula | in 0.9% NaCl for injection). The
t est corrpound is adm ni stered by single dose (dose reginen). The sanpling

is perfop @a@uré wbdlfure) hhe@kafifer i.Vv.
kn(%:ﬁﬁzg 5]% aht %oﬁﬁﬁilh f(ée@&)ru e 1) i

admnlstratlon test conpound formul a | |n09%Na01for

i nj ect i oamjimalS heretrostd. (ﬂmmcfmm twe anithaismes ﬁ@n@wgﬁyng (i pte "dQ)%%h(Qi6§e

regimen).. Th £ f up 3 2
ani mel s a&m‘}llsr%éﬂ?nﬁqrg P POIE cl‘?(l)nngT %ﬁ Ogﬁal?pm?qf 61?tOZ‘CIsdtt s%c ?Fpall cfh ﬁ?h gft(%lﬁul al in
0.9% Nacﬁach%olea@amﬁ]eﬁﬁhblﬁﬁgemz'l%ﬁén hedbemmmﬁmm(hcemnﬂmﬂnimﬂﬂyme}/élmeﬂwlm ngl e
dose (dose regi msng The sarrpllngjﬁ ?ﬁ%ﬁf r f or med at ]] %ﬁ:q %crlflce At
each schuadfgrids 304 2#@*/911%3 cepaiugs e SHPEREAL SPYERLIRE S S oup are
deeply Shdietised with diethyl ether. The blood for the correspondi ng
bl ood sanpl’es 1s collected into heparinised tubes and centrlfuged to

renmove the blood cells thus pr oviding. 25 plasma. Pl asga rTP({ es, obt ai ned at
each san@oticanfrations i plagma gamplesang byagh fiomgRenafes are fyanfifigdpocording to an

10  analytical HPLC-MS/MS method, properly developed for the compound.

The test compound used in this assay is the one set out in Example 1 (i.e. 1,3-benzothiazol-

2-yl[2-({4-[(4-methylpiperazin-1-yl)methyl]-benzyl} oxy)pyrimidin-4-yl]acetonitrile.

The concentrations of the test compound in plasma and brain homogenate samples assayed

by HPLC-MS/MS are illustrated in the below Table 1.

15



the rats of each group after admnistration of the test conmpound of formula
(I') are pooled in WD 03/091249 -35 PCT/ EP03/ 04323 order to obtain 1 pooled
sanpl e pewoampi2zing time per group. Rats are then sacrifi @EU/HPP3/04323

exsangui nati on.

For the brain sanpling,

t he whol e brai

n (cerebrum and

cerebel lum of the sacrificed animals is renoved. Brain fromtw aninals

per sanpling time (i.
are pooled in order to obtaln one poolgd sanple per sanpling tinmne.

at t

= 0.25 h, 0.5 h,

pool ed sanple is honogeni zed in a solvent m xture

(acetonitril e/ met hanol / di net hyl -
and the supernatant anal yzed for the test

sul f oxi de,

1 h 5 after adm ni stration)
Each

50:48:2 by volune) centrifuged
conpound. Concentrations in

pl asma sTapleds aEldsfna and bt‘ai:mnqmaaﬂrﬁipnaroé thputastt dobipednd GasordHlHY- sal) fevnd10
anal yti cal

conmpound used i n? %F@nﬁ?E%V

1, 3- benzot hi azol -
oxy) pyrimdin-4-ylJacetonitrile.

pl asma
in the
and bra
after i
Pl asma

5

HPLC-

net hod,

r.o
sghhinBigme SRt BT e .
2-yl[2-({4-](4-met hyl pi perazi n-1-yl)nmethyl]-benzyl }
The concentrations of the test conmpound in

t he compound. The test
hple 1 (i.e

at ed

es

,_ayed by HPL. G- MSLMS—are iJ lystr
bel ow Table 1. 15 WO Q3/ 091249 -36 PCT/ EP03/043R3 ¥§§Pﬁ“ : Pl asma
n ebPAmRIES onls of R Mest conpound®®s Tri - [TFA )a$%hnd
Nt ravenous adn1n|streui%y%1at the dose pg/g10 ny/kg. Pool ed Sanpl
Br ai n (n=2) ratio
Time (h)
0.25 2835 919 0.32
0.5 2158 657 0.30
1 1983 679 0.34

From Table 1, a considerable and sustained passage of the test compound into the brain may be

seen.



Brain/Plasma (n = 2)ng/mng/gratio Tinme (h) 0.2528359190.32 0.521586570. 30
119836790.34 5 From Table 1, a considerabl e and sustai ned passage of the
test conpwondodred the brain nmay be seen. WO 03/ 091249 - 3PCRafPes/eeces
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T. Piperazine benzothi azol e derivatives according to fornmula |

PCT/ EP03/ 04323 (1) as well as its tautoners, its geonetrical isoners, its
opti cal | yweaBioye4d ornms as enantioners, di astereoners andPCTEPORCSIRL €
forms, as well as pharmaceutically acceptable salts thereof, wherein Ris
selected fromthe group conprising or consisting of hydrogen, O -C6-alkyl,
Cl-C6- 10 al kyl aryl, heteroaryl, Cl-C6-alkyl heteroaryl, C2-C6-alkenyl,
C2- C6- al kenyl aryl, C2- 06 aIkenyI het%%oaryl C2- C6- al kynyl , C2-C6-al kynyl
aryl, C2-C6-a|kyny| het eroaryl, C3-C8- cycloalkyl, het er ocycl oal kyl

Cl- C6- al kyl cycl oal kyl CI-CB-aIkyI het er ocycl oal kyl , : C1- C6-al kyl carboxy,
acyl, Cleghinal kyl acyl, acyl oxy, Cl-C6-al kyl acyl oxy, d-C6-al kyl. al koxy,
al koxycarbonyl, CI-C6-al kyl al koxycarbonyl, ami nocarbonyl, Cl-C6-al kyl 15
am nocar bonyl, acyl am no, C -C6-al kyl acylam no, ureido, Cl-C6-alkyl

urei do, am no, Cl1-C6-alkyl am no, sulfonyloxy, Cl-C6-alkyl sulfonyl oxy,

sul f onyl Cl C6- al sul sulfin J C kyl sulfinyl, sulfanyl,
Cl- C6- al ky| PiBerR7ins ?nzongpkn‘i%‘é{ﬁ'i%acc tﬂ“i?i} allsuI fonylamno; Rl is

sel ected fromthe group conprising or conS|st|ng of H, hal ogen, cyano,
nitro, 20 am no, Cl1-C6-al kyl, C2-C6-al kenyl, C2-C6-al kynyl,

d - C6-al kyl -aryl, aryl or heteroaryl Cl- C6- al kyl -heteroaryl, -C(O -0OR2,
-C(O-R2, -C(O-NR2R , -(SOZfR2 with WO 03/ 091249 - 40 PCT/ EPO3/ 04323 R2

and R2' belng |ndependentl fﬂﬁb¢|5|ng or
consi sting of c2- ®BRal kynd . aryl,

heteroaryl, Cl N i's an integer from
0to 3 5 2 Al perazl ne he zothlazole derivative according to claim 1,
wherein Rl |s(hyorogen

5

as well as its tautomers, its geometrical isomers, its optically active forms as
enantiomers, diastereomers and its racemate forms, as well as pharmaceutically

acceptable salts thereof, wherein

R is selected from the group comprising or consisting of hydrogen, C;-Cs-alkyl, Ci-Ce-

10 alkyl aryl, heteroaryl, C1-Ce-alkyl heteroaryl, C>-Cs-alkenyl, C>-Cg-alkenyl aryl, C>-Cs-
alkenyl heteroaryl, C>-Ce-alkynyl, C;-Cs-alkynyl aryl, C,-Ce-alkynyl heteroaryl, C3-Csg-
cycloalkyl, heterocycloalkyl, C1-Cs-alkyl cycloalkyl, C;-Cs-alkyl heterocycloalkyl, C;-
Cg-alkyl carboxy, acyl, Ci-Cs-alkyl acyl, acyloxy, Ci-Cs-alkyl acyloxy, C;-Ce-alkyl
alkoxy, alkoxycarbonyl, C-Cs-alkyl alkoxycarbonyl, aminocarbonyl, C;-Ce-alkyl

15 aminocarbonyl, acylamino, C;-Cs-alkyl acylamino, ureido, C;-Cs-alkyl ureido, amino,
C;-Cs-alkyl amino, sulfonyloxy, C;-Cs-alkyl sulfonyloxy, sulfonyl, C;-Cs-alkyl
sulfonyl, sulfinyl, C;-Cs-alkyl sulfinyl, sulfanyl, C;-Cs-alkyl sulfanyl, sulfonylamino, ‘
Cl-Cs-alkyl sulfonylamino; ‘ :

R'is selécted from the group comprising or consisting of H, halogen, cyano, nitro,
20 amino, C;-Ce-alkyl, C>-Cs-alkenyl, C,-Ce-alkynyl, C;-Cs-alkyl-aryl, aryl or heteroaryl,
C;-Cg-alkyl-heteroaryl, -C(0)-OR?, -C(0)-R?, -C(0)-NR’R?, ~(SO2)R?, with



3. A piperazine benzothi azol e derivative according to claim1l or 2, wherein
Ris selected fromthe group consisting of hydrogen, Cl-C3 al kyl,

am nocar bwoyB/091219 C6- al kyl al koxycar bonyl, d -C6-al kyl alPkapPo3/@B2L6- al ky
acyl oxy, al koxycarbonyl, Cl-C6-al kyl am nocarbonyl. 10 5. A piperazine
benzot hi azol e derivative according to claim4, wherein Ris H or Cl1-C3
alkyl, in particular a nethyl or an ethyl noi ety, or O -C6-al kyl al koxy. 6.
A pi perazi ne benzot hi azol e derivati vet accordlng to any of the preceding
claims, wherein nis 1. 7. A piperazine benzothiazole derivative according
to any of the preceding claims 15 selected fromthe follow ng group:

1, 3-benzot 'RZZbéﬁhg B chdbdth seRicted | fvnp e azoup- conyirjsirgg drydohdistingyof }
oxy) pyri m di n- 4- ]acetonitrile 1
1, 3- benzot Hl)@lmgen,ZCyCE alkyl; &{Qa@ﬂfm&@ Csiapemyl Pyl hefargargh £5n1Ge-aeh 35
oxy)pyrlm itrile 20 1, 3-benzot hi azol - 2-yl ( 2-
{[4-(pi pera iﬁﬁﬁkéﬁ#ggﬁ&ﬁybenzyl]oxy}pyrinidin-4- yl )acetonitrile
1, 3- benzot hi azol - 2-yl [ 2- ({4-[ (4-f ornyl pi perazi n-1-yl ) net hyl ] benzyl }
y) pyri m da {3-aft-intgpdrdioom Omo Bri |l e WO 03/091249 -41 PCT/ EPO3/ 04323

{4- [(4 acetylpiperazin 1-yl ) met hyl ] benzyl } oxy)pyrim di n-4-yl]

( _ li
D L R e ad BREE DbhddvE abethdibie B G RAPherdin i RfROgen.
met hy

X
2-
1,
2-
I 1) - benzyloxy] pyrlnldln 4- yI} -acetonitrile 5 4-(4-.
4-

e

(0]
[
(
{ th
y
{ 4- [ ( 3H Beng Qlgeraia bedzothiadeln drivativn apwordipg fo gyim hioa2nwhergingcpelergd ) -
benzyl) - pi perlggdllengro&p &%{s?s%)ﬁg o% ﬁ}’(ﬁ‘glgé:lll, 3 t(lhXéikyia,%ﬁrﬁﬁocarbonyl, C;-Ce-alkyl
alkoxycarbonyl, Ci-Ce-alkyl alkoxy, C;-Cg-alkyl acyloxy, alkoxycarbonyl, Ci-Cg-alkyl

aminocarbonyl.

10 5. A piperazine benzothiazole derivative according to claim 4, wherein R is H, or C;-C3

alkyl, in particular a methyl or an ethyl moiety, or C;-Cg-alkyl alkoxy.

6. A piperazine benzothiazole derivative according to any of the preceding claims,

whereinnis 1.

7. A piperazine benzothiazole derivative according to any of the preceding claims

15 selected from the following group:

1,3-benzothiazol-2-yl[2-({4- [(4;methylpipérazin- 1-yl)methyl]benzyl} oxy)pyrimidin-4-
yl]acetonitrile '

1,3-benzothiazol-2-yl[2-({4-[(4-benzyl-piperazin-1 -yl)methyl]-benzyl} oxy)pyrimidin-
4-yl]acetonitrile

20 1,3-benzothiazol-2-yl(2- {[4-(piperazin-1 -ylmethyl)benzyl]oxy}pyrimidin-4- -
yl)acetonitrile '

1,3-benzothiazol-2-yl[2-({4-[(4-formylpiperazin-1 -yDmethyl]benzyl} oxy)pyrimidin-4-
yl]acetonitrile



2-[ 4- (4-

{4-[ (3H Benzot hi azol - 2-yl i dene) - cyan- net hyl ] - pyri m di n- 2-yl oxynet hyl } -
benzyl) - pWwpasagizme 1-yl ] - acet am de (2- PCT/EP03/04323
{4-[4-(2- Am no- acetyl) - pi perazi n-1-yl met hyl ] - benzyl oxy}-pyri mdin-4-yl)-(3H
- 10 benzot hi azol -2-yl i dene)-acetonitrile [4-(4-

{4-[ (3H Benzot hi azol - 2-yl i dene) - cyan- net hyl ] - pyri m di n- 2-yl oxynet hyl } -
benzyl ) - pi perazin-1-yl ]-acetic acid mMthyl ester

(3H Benzot hi azol -2-yl i dene) - (2-{4-[4-(2-met hoxy- et hyl)-pi perazin-1-yl net hyl
]- benzyloxy} -pyrimdin-4-yl)-acetonitrile 15 4-(4-

{ 4- [ (3H Benzqt Ay @zlktydpiptrasianeynmuapiveatilybly)pyrimidict AR 1 $Hensotbinl } -
benzyl) - pi perazi ne-| -carboxylic acid dinethylam de (3HB

enzot hi azol2-ghagetoninils) - { 2- [ 4- (4- et hyl - pi per azi n- 1- yl net hyl ) - benzyl oxy] -
pyrimdin-4-yl} -acetonitrile (3 H B enzothiazol -2-ylidene)-(2-

{4-[ 4- (2- hy Q0% Ve EliWol-o R A3 ok:3-2finethyl-piperazin-1-

benzyl oxy} (gwér?ngfhr@gﬁi 2{31)11_980 f{gn[?t(%ﬁ}ﬂg’q?ﬁ?%\ia%i pe?azi n}é pblénzot hi azol e

deri vat i ve yamethyljitegzyloxdmyriofidineeyraseteditllg cl ai ns for use as a

medi canment. WO 03/091249 -42 PCT/ EP03/ 04323 9. Use of a piperazine

benzot hi azo i ives.aceor gl 1 N S@iiiBind- t@unt he
manufact urei'éﬁ’?‘g[(h%@% %ﬁ%ﬁ%%f glﬂi 'fi E%) Ec?%rg)[ﬁﬁgﬁl&l]?iyﬁ cergbrg@x%ﬂslchgr}ﬁ c
di sorders Mfenfffpipeisinediscaboxilic abidonslsyd efter t he preparation of a
pi per azi ne benzot hi azol e derivative according to any of 5 clains 1 to 7,

compri sing {0 f o) |38 8%-3tSho01-5 Yiadned-tYano-methyl]-pyrimidin-2-yloxymethyl}-

benzyl)-piperazin-1-yl]-acetamide

(2-{4-[4—(2-Amino-acetyl)-piperazin—1—ylmethyl]-benzyloxy} -pyrimidin-4-y1)-(3H-

10 benzothiazol-2-ylidene)-acetonitrile

[4-(4-{4-[(3 H—Benzothiazo]-2-ylidene)—cyaho-methyl] -pyrimidin-2-yloxymethyl} -
benzyl)-piperazin-1-yl]-acetic acid methyl ester -

(3H-Benzothiazol-2-ylidene)-(2-{4- [4-(2-methoxy-ethyl)-piperazin-1-ylmethyl]-
benzyloxy}-pyrimidin-4-yl)-acetonitrile

15 4-(4-{4-[(3H-Benzothiazol-2-ylidene)-cyano-methyl] -pyrimidin-2-yloxymethyl}-
benzyl)-piperazine-1-carboxylic acid dimethylamide

(3H-Benzothiazol-2-ylidene)- {2-[4-(4-ethyl-piperazin-1 -ylmethyl)-benzyloxy]-
pyrimidin-4-yl}-acetonitrile

(3H-Benzothiazol-2-ylidene)-(2- {4-[4-(2 -hydroxy-ethyl)-piperazin-1-ylmethyl]-
20 benzyloxy}-pyrimidin-4-yl)-acetonitrile

8. A piperazine benzothiazole derivative according to any of the preceding claims for use

as a medicament.



whereby R, RI and n are as above descri bed.

WO 03/091249 PCT/EP03/04323
_42 .-

9. Use of a piperazine benzothiazole derivatives according to any of claims 1 to 7 for the

manufacture of a medicament for the treatment of cerebral ischemic disorders or CNS

disorders.

10. Process for the preparation of a piperazine benzothiazole derivative according to any of

5 claims 1 to 7, comprising the following step:

/ Cl
N a [N
N

4 N
H '\\NEL‘T) A {::i}VJQ )

whereby R, R! and n are as above described .



