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WD 2006/ 008133 PCT/ EP2005/ 007846 MODULATORS OF ALPHA7

NI COTI NI C ACETYLCHOLI NE RECEPTORS AND THERAPEUTI C
WQSEHOTHEREOF The present invention rel ates toPCTI/EP2005/007846

conpounds with a7 nicotinic acetylcholine receptor

(a7 nAChR) agonistic activity, processes for their
MOTPONAT OIS PiGF MeaquP ] CNICOTINIG CATBTYINCHOLINE
—1he sane and the use 1thereof for the treatnent or

€ USE ereof ftor € treatnent o
RECYFTORS ANPTHERAPEUTIC USESSHERESIckground of
T The tnvention A nunber of recent observations point to
a potential neuroprotective effect of nicotine in a
vari ety of neurodegeneration nodels in animals and in
cul tiheedhre8bhts, invereibMi nelaysi tot esipounsls! twithl-d3) , nicotinic
trophi c 'deprivation (6), ischema (7), trauma (8),
acéyEciEdiatedepry’ QRInAERR) &fodik)icanctipitpl irocddes for their
aggregati on nedi ated neuronal degeneration (9;12). In
préfpuitioAs tpinessceliged compobittmsdicontainiethe same and the use
neuroprotective effect, a direct involvenent of
théree€fvpftlse treatimentséMgedrbbogidabaid ppechiatibdéseases.oked
(7;11;13-16) suggesting that activation of a7
subBaedkgtonnd of tige hiveeitioni ¢ acetyl choline receptors
may be instrunental in nmediating the neuroprotective
ef f éctramabemiof ateceret obbhervatians girlint 16 agtoderstindgestroprotective
that the a7 nicotinic acetyl choline receptor
effeeprofssobtina ivad ivdrietyob€ miehieoddgengeatidromadeds in animals and in
devel opnent of agoni sts/positive nodul ators active as
cuttared predlse cinvodving| excitatoxid rideelts @75)i trophin aeprivation (6),
receptor agonists have already been identified and )
ischeatina{ By @rsumas 63 )| ABtwadistédmeuenaederdpBnk!)ofind protein-
neuroprotective drugs (18-22). Involvenent of a7
aggregation meadatey| ahwubhale degenasadon dO;12). ilnf mamrdnstapces where
processes has also recently been described (23). Thus,
ni¢otena elisplopsrennewfoprotestivamefiicett r direet dmyelveaeaptafr receptors
shoul d I ead to novel treatnents of neurological, )
copaprsingt tiec cdngubhypeahnntaop dnveleded7;1dy sMggaseing that
i nvention The invention provides conpounds acting as
activetionrofhar’t sebtyagsentaining nicotire RSt ehpliapyeqgytors may be
. 2006/ 008133 PCT/ EP2005/ 007846 2 the a7 njcotinic )
insteemgntal dnimedietisgghe nepsopralgiRg, eiipets fdugeting The available
conposi tions containing, the same. conmpounds and t he use )
dath suggest shatt He offy @mogm asetyicbeline secapfor pgpresents a valid

benefit fromthe activation of the alpha.7 nigqtinic _,
melespiardpegetner the dovelorsiii AfsagRIlFSIRAGIEYS mgiators ctive as
hiatri C .
ne%?ggr(;tgctgxlfecmolecules. Indeed, a7 nicotinic receptor agonists have already

been identified and evaluated as possible leads for the development of
neuroprotective drugs (18-22). Involvement of a7 nicotinic acetylcholine
receptor in inflammatory processes has also recently been described (23). Thus,
the development of novel modulators of this receptor should lead to novel
treatments of neurological, psychiatric and inflammatory diseases.

Summary of the invention

The invention provides compounds acting as full or partial agonists at
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5 disorders, in particular Al zheiner's disease and

schi zophreni a. Description of the invention In a first
wW@2(eno8133 he i nvention provides a conmpound of POY/EPI085/007846

R 4,Y 10 (1) wherein: Yis group - CONH-; - NHCONH ;

-NHCO-; - SO2NH-; - NHSO2- ; HSG2NH-; - OCONH; - NHCOO Q

A e S
coﬁm&%s@én@'c%ﬁkamn%'tﬁ@' 5%-}1 c"l‘%‘f}?ﬁtﬁ&* aﬁﬁythe tﬂﬁégrﬂf&’éof for the

treﬁﬁ%kﬁmo@d%%%@&ﬂﬁw Fzﬁﬁg %@naalg@'ﬁ?&[ag%g(sogtﬂ% alpha 7
nidtirdiEL -4k Iéhglrih%u'r%?g@&‘ ’su@h5 ast Seifto & €8nd psychiatric
Aronat i G oor i c X ‘édh

rom et ero?ro ring optional subst It
s, g AP A EPReRy S SRR Sy

nit mﬁj}t OWP inQbnflon (C1-C6) al kyl ami no,

acy am nocarbonyl groups; carbanoyl;

CGI&%%rsQraXbecto 'fhé ﬁ%véﬁ@on gﬂdﬁbﬂiééihl% Pl HPformula I
(C6-10) aryl- or | sul phanoyl ; X is a group

of for mJI a 25 V\D 2006/ 008133 PCT/ EP2005/ 007846 3 R' p

nfiz -NNR N()m R'@ZRp/iN}'\p/N)pn ~)s | )s NN

h O R"p NN
@

wherein:

Y is a group —CONH-; -NHCONH-; -NHCO-; -SO,NH-; -NHSO;-;
-NHSO,NH-; -OCONH; -NHCOO-

Q is a 5 to 10-membered aromatic or heteroaromatic ring

R is hydrogen; halogen; linear, branched or cyclic (C;-Cg4) alkyl,
haloalkyl, alkoxy or acyl; hydroxy; cyano; nitro; mono- or di- (C;-Cy)
alkylamino, acylamino or alkylaminocarbonyl; carbamoyl; (C¢-Cyg) aryl- or
(C1-Cs) alkylsulphonylamino; (C¢-Cyg) aryl- or (Cy-Cg) alkylsulphamoyl; a 5
to 10-membered aromatic or heteroaromatic ring optionally substituted with:
halogen; linear, branched or cyclic (C;-Cs) alkyl, haloalkyl, alkoxy or acyl;
hydroxy; cyano; nitro; amino; mono- or di- (C;-Cs) alkylamino, acylamino or
alkylaminocarbonyl groups; carbamoyl; (C¢-Cyo) aryl- or (C;-Cy)
alkylsulphonylamino; (Cg-1o) aryl- or (C;-Cg) alkylsulphamoyl;

X is a group of formula
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R'p On Oh wherein R represents (Cl-C6) acyl;
i near, branched or cyclic (Cl1-C6) alkyl; a 5

WO ¢@6RAY§13R" ' group, wherein j = 0,1 and R'' i SPEI/BP1005/007846

10- menbered aromatic or hetefoaromatic ring
optionally substituted wi th: hal ogen; hydroxy; cyano;
ni t ro (C1-C6) al kylgphal oal kyl', al koxy, acyl,

I\{ug{groups Z i aNor Oinis an integer
from__l/ 0 4 10 ni SOOI'N_———()ﬁs\ is | o 2; pis O 1 or 2
R', independently frofmone another for p =

represents hydrogen; hal ogen; hydroxy; cyano nitro,
| i near, branched or cyclic (C1-C6) al kyl, 15
q§loalkyl al koxy, acyl; -(CH2)j-R'" group, wherein

w)s are as above ,g%fl ned; carbanoyl; (C6- ClO)
Iyl ﬁ‘(c:l C3) al kyl suPphonytam no; (06— CRIp -
orN{ QI0C3) al kyl sul pha m)rN) or di- [I|ne$
branched or cycjic (C1-¢ KYyT] ami riocar bon A rf“

first group (la) of preferred conpounds of formulal ;
are those in 20 which: WO 2006/ 008133

PCT/ EP2005/ 007846 4 Y is -CONH; -NHCO; -NHCONH Qi s

a 5@-@ 10- menber ed aromatlc or heteroaromatlc ring; R

11§ pgd fromthe gro gting of hydrogen;
hal ogen;nl i near, bram Fg,cllc (C1-C6) al kyl,
al oxy()ﬁr\al kyl am no; tri o ) phenyl; 5

napht hyl ; pyridyl; pyrindinyl; qU|noIFnyI;

isoquinoljnyl; indonI; thienyl; benzot hi enyl ;

furaﬁ@ﬁ”e%hnzofuranyl inidazolyl benzoinidazolyl
|tut as | dlca

pyrralyl opt i onal
for Rhé%’éﬁ?ﬁ@ﬁn&g 6;%3/ lae% ra;zch é)rg? g&- o) alkyl; a
(CH?nR %rglllg II'\CQIrI% n Ol,f an?i f{ntlggaeg ’c]c ' oOrn memlgered aromatic or

——

heteroaromatic ring optionally substituted with: halogen; hydroxy; cyano;

nitro; (C,-Cy) alkyl, haloalkyl, alkoxy, acyl, acylamino groups;

Z1s CHy, Nor O

m is an integer from 1 to 4
nis 0 or1;

sis 1 or2;

pis 0,1 or2;

R", independently from one another for p = 2, represents hydrogen;

halogen; hydroxy; cyano; nitro; linear, branched or cyclic (C;-Cs) alkyl,
haloalkyl, alkoxy, acyl; a -(CH,);-R" group, wherein n and R™ are as above

defined; carbamoyl; (Cs-Cyg) aryl- or (C;-Cs) alkylsulphonylamino; (Cg-Cjo)
aryl- or (Cl-C3) alkylsulphamoyl; mono- or di-[linear, branched or cyclic
(C4-Cy) alkyllaminocarbonyl;

A first group (Ia) of preferred compounds of formula I are those in

which:
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pis 0, 1or 2 R', independently from one another for

p =2, is selected fromthe group consisting of
why@soeass nono- or di-[linear, branched or cyRCT/EP2005/007846

(C1-C6) 15 al kyl]am nocarbogyl; |inear,  branched or

cyclic (Cl-C6) al kyI aI koxy, acyl; Particularly

Do e e QS ST o ar ot ¢ or

het q a2y, Qg %(y, érﬁg eﬁd &oﬁﬁ‘;ﬁt{»‘f be ﬁefér@i!ﬁ&rﬁ%c@ R4

const sting of phenyl; napht
pyr I
P 08 0 by S L loen v,
Q I i lo¥1kvl: oh 1;
st g sl Mooy siant it s

u
na% %a%ﬁ%}dvé’ %08%? A% Ruftalny LT eotmikORA, 1 1nd01y1 ¢ hienyl

er frh QD héirctuParlyd; GmidafilyR Bes d 11 lyl;
L

opftfdi’iﬁ‘llS/thlb@h@&'ﬂ@d 0l Sitb@abet e yd rmeampmﬁ@s dinormula @D,
di-[li"near, branched or cyclic (Cl-C6)

al k»ﬂ@m ?r bonyl ; |inear, branched or cycl iC
(C1- Co) al koxy, acyIR;-p Anot her group of

particul arIy preferred comﬂqunds | a are those where Y
is -NHCONH(Q -; Qis a 5N .z0-nenbered aromatic or
heteroaromatic ring Ris sé®cted fromthe group
consi sting of halogen | i near, branched or 10 cyclic
(ClZCQ C&fzk r & koxy or aI kyI am no; hal oal kyl ;

phenyl ; napht hyI pyrim di nyl; quinolinyl;

i soqurlﬁ@prlﬁﬁgerrfﬁ%li// th| enyl ; benzot hi enyl ;
fur any of uranyl; i m dazol yI ; benzoi m dazol yl ;

pyr rR)l ér onally substituted as indicated above

For lih nccleggr?&entfy f fonfl 8{1glémgth(elr)for 1 3, % lect%d from the group
consisting of hydrogen; mono- or di-[linear, branched or cyclic (C;-Cq)
alkyl]laminocarbonyl; linear, branched or cyclic (Ci-Cs) alkyl, alkoxy, acyl;

Particularly preferred compounds Ia are those where

Y is -CONH(Q)-;

Q is a 5 to 10-membered aromatic or heteroaromatic ring

R is selected from the group consisting of phenyl; naphthyl; pyridyl;
pyrimidinyl; quinolinyl; isoquinolinyl; indolyl; thienyl; benzothienyl; furanyl;
benzofuranyl; imidazolyl; benzoimidazolyl; pyrrolyl; optionally substituted as

indicated above for the compounds of formula (I);

X is a group
Rllp
ma
—~N_ -z ;
()m
where

Zis CHy;, Nor O
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15 ~-NQn Zis CH2, Nor O mis an integer from1l to 4
pis 0, 1 or 2 R', independently from one another for
WP@2606/A0818%3 sel ected fromthe group 20 consi stPCEP{005/007846
‘hydr ogen; nono- or di-[Iineag, branched or cyclic
(C1-C6) al kyl]am nocarbonyl Iinear, branched or
cyc I koxy, acyl; Another group of
par %F‘g]ifl%%)sr%éé%rlet %orrpounds la are thosg V\,hgre Y
E Qis phenyl 25 Ris selected fromthe
gr oup cdn3| Stzl ng of phenyl napht hyl ; pyridyl;
pyr ig qhﬂéé RPLF Fﬁﬁ ﬂo?Hgllu'f@PE"n&' s@fg?:lté/c!l from the group

t hi enyl | eny furan enzé uranyl ;

gqu?{gto ‘%ﬁ gyaggg% 25%@’770 égs%p E@:ﬁr%E 20 5%5‘?2@6%0110 (C1-Ce)

alkﬁﬁhﬁfi’ﬁ@&rﬁ%ﬂﬁ? lfﬂ)éraﬁr ﬁfan%&hgg% li‘éf(SCf C'_B}Jﬁﬁcyﬁ ' élkoﬁf acyl;

?Edggltég%%ﬁtf{)ggp% gtdgtlg%lgt ?erréd%ngr’)d%nds Ia are those where

en or p I's sel ected

fron?tlgeNg{@g SIStI ng of hydrogen; nono- or
i near ran eél or cyclic (Cl-C6) 10

al kydg:é? @D%Qbﬂberéd Qﬁﬁﬁatlé’bﬁm@i@a%m‘éﬁ@'ri&%
koxy, acyl; A further group (I of

pr efe ﬁg %Glefc@wwﬂ%@f orb@p BIndisting 8f Baldese urfearmbfamhed or
is -CON |spenyl |ndonI 15 R is sel ected

C}fc‘li‘?cm(U}BCW %ll'l@ylcoﬁ'lik'o%&' B8 Akylahpesnhakhgkyl;; phenyl; naphthyl;
napht'hyl ; ['; quinolinyl; |squ|noI|ny ;
pyridghat rlrhﬂhﬁﬂ){ |qulﬁ@1nﬁﬂt HS@C{’Mhohfny a@Mblyl thienyl; benzothienyl;

benzéf aranyl ;" i m dazol yI'; benzoi m dazol |yl pyrrol yl;

fu@ﬁ’ﬁylon%hxoﬁ%ﬁyl it lifrﬁdaz?tﬂyl i neinceteidatyle perrdie optionally
conpounds of formula (I);

substituted as indicated above for the compounds of formula (I);

X is a group
R"p
)
/N\ Z
(m
Z is CH,, N or O
m is an integer from 1 to 4
pis0,lor2
R", independently from one another for p = 2, is selected from the group
consisting of hydrogen; mono- or di-[linear, branched or cyclic (C;-Ce)
alkyl]aminocarbonyl; linear, branched or cyclic (C;-Cs) alkyl, alkoxy, acyl;
Another group of particularly preferred compounds Ia are those where
Y = -NHCO(Q)-;
Q is phenyl
R is selected from the group consisting of phenyl; naphthyl; pyridyl;
pyrimidinyl; quinolinyl; isoquinolinyl; indolyl; thienyl; benzothienyl; furanyl;

benzofuranyl; imidazolyl; benzoimidazolyl; pyrrolyl; optionally substituted as
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Xis agroup -NNR 20 U' where R is a
5-10- nenbered aromatic or heteroaromatic ring

W@pios0osB3 y substituted with hal ogen or (Cl- CoCHERIRY007846

groups; A further group (lc) of preferred conmpounds of
formula (1) are those in which 25 Y is -NHCONHQ Q

g ' I WO 2006/ 008133 .PCT{ EP2005/ 007846 7

1@1{:2&?{3 e%‘féeg&?t{l%rﬁmm&}cgﬁjﬁpﬁ%ﬂﬁ?]@tﬁﬁig of hal ogen;

phenx is Q%ﬁ yl;  pyridyl; quinolinyl; isoquinolinyl;
yl,

i ndo i enyl; benzothienyl; furanyl;
benzof uranyl; i m dazolyl; ?Eﬁioinidazolyl; pyrrolyl;

optionally substituted as ,/indicated above for the
conmpounds of formul a (I);/NS\()}’gis a group -N N-R where
R is a 6-nmenbered aromatic or heteroaromatic ring
opti ermirty substituted with hal ogen or (Cl-C6) al koxy
groups; 10 Another group (1d) of preferred conpounds
of f@risuCH,)NaseOt hose in which Yis -NHCO(Q; Qis
phenyl, pyridyl Ris selected fromthe group

consnsis myimtegphémynh ;1 tdapht hyl ; pyridyl; 15
qui nol i nyl; pyrimdinyl; isoquinolinyl; indolyl;
t hi epyik 0, demz®dt hi enyl ; furanyl; benzofuranyl;
i m dazol yl ; benzoi m dazolyl; pyrrolyl; optionally
subsR"f indepeaglentlpdifanednatirefdras =t Deis oaReIEA0Eorf the group
formula (1); Xis a group -N NR 20_\/\7nere R is a
cpiastrhgr ofighydroigenal hynsuhst idiviedawi bakecHOVR ¥clic (C4-Cy)
Cl-C6) al koxy groups; Particularly preferred are the
aé@m}mmuum@satbai)yly\haeen, ibrafched] oNCKEN Y C,-CQd) 1R AYoxy, acyl;
A further group (Ib) of preferred compounds of formula (I) are those in
which
Y is -CONH(Q)
Q is phenyl, indolyl
R is selected from the group consisting of halogen; phenyl; naphthyl;
pyridyl; quinolinyl; isoquinolinyl; indolyl; thienyl; benzothienyl; furanyl;
benzofuranyl; imidazolyl; benzoimidazolyl; pyrrolyl; optionally substituted as
indicated above for the compounds of formula (I);

X is a group

where R' is a 5-10-membered aromatic or heteroaromatic ring
optionally substituted with halogen or (C;-Cg) alkoxy groups;

A further group (Ic) of preferred compounds of formula (I) are those in

which
Y is -NHCONH(Q)
Q is phenyl, indolyl
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25 Ris selected fromthe group consisting of phenyl;

pyridyl; indolyl; pyrimdinyl; optionally substituted
waowaokod1ad ogen; |inear, branched or cyclic (QlCTZBP2005/007846

al kyl, al koxy or acyl; cyanoy (Cl-C6) al kyl am no;

acyl am no; WD 2006/ 008133 PCT/ EP2005/ 007846 8

" FERION 86 SR T BRR o
%gﬁﬁgﬁi F& n‘flgﬁ ﬁtr }%Cﬁ)]l )c];[x)le?ilyf"l lﬁgﬁ?i?ﬁﬁé’ﬁ'ﬁs furanyl;

i the
BT S B AT
1n<§’1|c§féd Ql% &??&r ﬁ%%ﬁ{;&?n&é?ﬂ%ﬁn@%d(e?' éSt ereoners of

ures ereo racenic
thXJ g The conpounds of For mJI a (1) can be
prepare g[rﬁ ugh a nunber of synthetic routes anongst
which the ones illustrated in Schemes 1, 2, and 3
(see also for reference Bio &g Med. Chem Lett. 1995,
5 (3), 219-222). a) Sche B p o X + X~/ ~NH2 /-/~]
NBr X 00 234YRRXNH2+451 15 Yy =

act Lyal edpagl %C%'n?&ﬁ anad grcxPa%Fy e feromﬁ ring optionally

According to a sui I'vate

suByﬁM@'v&‘iﬁk lhglo {’)‘SIC@IE?EQHQXS) gr %Ct ed with an

am ne oun rgani-c SO vent in the

pr eszsherpégﬁ ePlor ﬁg? f %re?ér?%ﬂ) f% JH UUF §, 88{1uila {%Ure those in -

its o | Uxé
herthyI ketone in the presence of al kal i ne
carbonate 20 until the reaction is conplete, then the

reagt IXSODNPTQ@RQF, I's cooled, the
Q is phenyl, pyridyl
R is selected from the group consisting of phenyl; naphthyl; pyridyl;
quinolinyl; pyrimidinyl; isoquinolinyl; indolyl; thienyl; benzothienyl; furanyl,;
benzofuranyl; imidazolyl; benzoimidazolyl; pyrrolyl; optionally substituted as
indicated above for the compounds of formula (I);

X is a group

where R' is a phenyl ring optionally substituted with halogen or (C;-Cg)
alkoxy groups;

Particularly preferred are the compounds (Id) wherein

Y is -NHCO(Q);

Q is phenyl

R is selected from the group consisting of phenyl; pyridyl; indolyl;
pyrimidinyl; optionally substituted with: halogen; linear, branched or cyclic

(Cy-C3) alkyl, alkoxy or acyl; cyano; (C;-Cg) alkylamino; acylamino;



10

15

20

insoluble materials renoved by filtration, the

filtrate washed wth CHC13, and WO 2006/ 008133
weON6BABDS5/ 007846 9 the filtrate and washi ngBCT/EP2005/007846

concentrated to dryness. In khe follow ng step, the

N- (4- am nobutyl ) pht hal i m de Is converted into a

- am nobut ' ) anple by refluxing a
all{xﬂ%rﬁpgc%t#)%grggg&[h%y&agéaﬁﬁg ydrate in ethanol. Then 4
i's x?scgzaggoﬁi}th an activated species 5 5 such as for
exa e ut*not limted to) an acid chloride or an
i socyanate in an organig so\vgnt in the presence of a

base. For exanple, to a mxture of 4 and 5 in CH2C12
triethylamne and a catal ytic anount of DMAP are

add iV, glgqu i t ke8! wWith hXEMOE (C-C
of j)gh qg{e%‘gfgaafglé ||mggq’?}mng?[yb%ﬁgihi%%%gzg}agb %ﬁ]d (Cr-Co)

eacted to yield conpounds |I. 10 b) Schene 2:
al@{%g?&@{\( _ O/~Y H2N-~~OH +/ 6R6R 6 7 8 Y=

acti ' kRO Ty PR T be \Hiehe foFm -JfHeENbages’or acid
O\ mgﬁf(‘%ﬁggggf’fiﬁﬁ R/ EﬁlR(Ya%b% (la) ?{I%) Accordi ng raet

adid?ti ok NGB, ?prePéthBb%Ré‘%ithslglﬁﬁﬁfd&@twéﬂ? adtoptitleaidds. The
acld speci'es or an isocyanate - for exanple (but not

inVEMibBA1§@InAudbPsépirata istphéls did dhisedredmeds iof domepounds I,
presence of a base - in an organic solvent |ike

ordhShupE R BaNe:. BNtddentibenixeagds)on is conplete. The
al cohol 7 thus obtained is then oxidi sed under

st anpi Sopsvliddsons Fokenlex@mohe R vpreparsd dardwgl) aandmber of
al dehyde 8 is then reacted wth the suitably

synubsti¢ rdhed amongstl whiderthst@ngailthstenediihi Setserned di 2, and 3
exanple with sodiumtriacet oxyborohydride - to afford

(388 atePsiurededence IBiobhe Mede (llenR lat.NPIS, Ha30gh9-222).
can be further processed - for exanple via a

Cr os§)- coupdlienge neaction with a boronic acid - to yield
WD 2006/ 008133 PCT/ EP2005/ 007846 10 conpound I1i.

0 0
X + N —_— N —_— x/\\/\/NHz
Br/\/\/ X/\/\/
0 0
2 3 4

1

¥ R R
x SN \© — /@
X\/\/\Y
4 5 1
Y' = activated acid, isocyanate Y = -NHCO-, -HNCONH-

According to Scheme 1, a suitably activated butylphthalimide
(compound 2) is reacted with an amine (compound 1) in an organic solvent in
the presence of a base. For example, a mixture of 1 (or its hydrochloride salt)
and 2 are refluxed in methylethyl ketone in the presence of alkaline carbonate
until the reaction is complete, then the reaction mixture is cooled, the

insoluble materials removed by filtration, the filtrate washed with CHCl;, and
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c) Scheme 3: ONH2 Br~~Y X Br' ~Cl + 31. R 6-R9 10
X=amne R-~- 1 \ RY=-CONH 6 (la) ON5

w@\ewenekiay) to Schene 3, 5- bronopent anoyl chl or PAEEP®05/007846
reacted with an (hetero) ar?matic amne 9 in-the :
presence of an organic base to afford a

thefﬁg REa DA Bl e The"ha ogen and
Ik PR R BB s

o, SR 05 L PR s b o

hygg gﬁgthéféﬁ%@ggﬁ gﬁ{an%la%th% e@'@rr%a%ﬂ v«}?gj BHréJti@a%&’ species 5

rding to we I-knomn res,

et et P
o BRI Py SRR 8 AU, 4 5
in ‘(;]11158 ﬁg&gﬂé}ﬁﬁ@éﬂw ac@it%@tﬁhﬁ?bﬁnt bravsiLptad dﬁ\’&&ela to give

nicotinic ace I ne receptor an cells

COE{}RJL&@%LQ% ke ﬂaﬁ%g;s ne kﬁﬁ% i ot kNi g carbodiimide or

ne recept 5HT3 receptor as controls

caft%nﬁg 1%55%61%3’3 éll\ﬁwz@ﬂ”rﬁre%hbt‘éﬂ 1ofyitteesmpeRay 1ds

emonstrated 1n a cell-based exc:|tot oXi city assay
uti iyhsi nge gfnr‘ga%y neuronal 20 cell cultures.
ACCOPdI ng to urther aspect, the invention is
therefore directed,to a nethod of treating
neur ol ogi cal and p?ychl atric Hsorders, which O~y

c&brises o0 200 33 PCT/ EP2005/ 0Q7846 11
adm nistering to ubj ect, prefer «@ & human subj ect R
in need thereof, an effective amunt¥of a conpound of

formula |I. Neurol og cal and psychiatric disorders 8
that may benefit fromthe treatnent with the invention
conpounds i n¥F eriwtehentd ogsoevanitst I TR NHCE I | e

denentia, attention deficit disorders,

O~y Xy Ky
NaBH(OAC),
X e —
O &) O
8 1 (lo) (1B)

According to Scheme 2, aminobutanol is reacted with an activated acid
species or an isocyanate - for example (but not limited to) a substituted acid
chloride 6 in the presence of a base - in an organic solvent like
dichloromethane until the reaction is complete. The alcohol 7 thus obtained is
then oxidised under standard conditions (for example Swern oxidation) and
aldehyde 8 is then reacted with the suitably substituted amine 1 under standard
conditions - for example with sodium triacetoxyborohydride - to afford
compound Io. In the case of R being a halogen, Ia can be further processed -

for example via a cross-coupling reaction with a boronic acid - to yield
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5 Al zheiner's di sease and schi zophrenia. In general,

the conpounds of fornmula | can be used for treating
wa@pgoemidEanse condition, disorder or dysfuncti oPCT/BR1005/007846

may benefit fromthe activatlioon, of the al pha 7 :

ni cotinic acetylcholine receptor, including but not

col i.m tl% o Parki nson's di sease, Huntington's chorea,
g\ﬂ? ic lateral sclerosis, nultiple sclerosis,

epi | epsy ry, or learning 10 deficit, panic

di sSfdergCH%‘g%n%{t ive di sorders, depression, sepsis,
arthritis, inmmunological and inflammtory di sorders.
The dosage ofQt he (:orrpoN ds for user\L/n\LbreQapy nRy
vary g i cjupen, exanpte, the adm]ni st ration
route, the nature and ity of the di,e. In
general, an acceptabl e pharmacol ogi cal eftreet in

humans may be 15 obtained with daily dosgges ranging
fromO0.01 to 200 ng/kg. In yet a further aspect, the
invention refers to a pharmaceutical conposition
contai ng ng.one or nore conpoungs of formula 1, in
associ ation~ wift h phar maceuti cal'Ty “acdept abl e xcagkieer s
and exci pi ent The pharmaceuti cal 0Si t i ons-COlr
be in the for solid, sem-solid R quid
preparations, 20 preferably in formof solutions,
suspensi ons, (gpwders, granules, tablpgts, capsules,
sSyrups, suppositories, aerosols or controlled delivery

systiBordiiito SRMRARRI 81 I0roddspdiRameill EhivkRIeed Maceed with an
variety of Toutes, i ncl udi ng oral, ‘transdernal,

(hE4P6 ) HrBRROIS antiflk’ QVENGHS , prieBénc¥MeFCah adrgahee thlseans afford a
intranasal, and are preferably fornulated in unit

5-BRsA6LeAtanBic aoihaflgad®. Ciik apetied BSrchtted alittuan larhine 1 to
about 1000 ny, preferably from1l to 600 ng of the

digslaty &hei Ralogdhemd fUbeishosmapodsdoflot e iveaté @f Rabeing a
be in the formof free bases or as acid addition

hategédis, IDreihebabliyrtbed psovdssbd phaforaeceanpi@ltiy a cross-coupling
accept abl e aci ds. WD 2006/ 008133 PCT/ EP2005/ 007846 12

redtigon e hitwroal sacidnciouyiesd sempoands IBsoner s and
di astereoners of conpounds |, or m xtures thereof
(e. OChe ecwpoonds xfoesula Thhepropticallissmend or deadtedomers can
for the preparation of pharmaceutical conpositions are
bedearifiddedr fseparatedmgeording Renivedit knownPpencedoees, iinaluding but
Sci ence, Mack Publishing Conpany, 5 Easton (PA?.
ndddimitedtto @hromatdgraphywvitls chiFaboradrix a8 fractiofal crystallisation.
conpound from Exanpl e 64 on NVDA-i nduced toxicity in
rat ThophamsdcalegioaahactiRity ofer tepredentative gsowe oé compounds of
pre-treated with the conpound at
formula I was demonstrated in an in vitro assay utilising cells stably

transfected with the alpha 7 nicotinic acetylcholine receptor and cells
expressing the alpha 1 and alpha 3 nicotinic acetylcholine receptors and SHT3
receptor as controls for selectivity. Neuroprotection of these compounds was
demonstrated in a cell-based excitotoxicity assay utilising primary neuronal
cell cultures.

According to a further aspect, the invention is therefore directed to a

method of treating neurological and psychiatric disorders, which comprises
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10 the indicated concentrations 24 h before addition

of NVDA and toxicity determ ned by |actate
waledwdesagenase (LDH) neasurenments after 24 h. BeX/BPD5/007846

al | experinents are normalisgd to 100% NVDA- toxicity.

Statistical analysis: * p< 0.05 vs NVDA treatnent;

IiIRRPTREAS B THACTovarTaroRA oy Tiork Thifuesd, thyreot, an
B i e T P
R B I B BBl OU, MBI compounds
oS ML S e i s

Al%épgi%%% idﬁeea?% énggésc%ﬁgzcg%}ﬂepﬁa?g#l{a’%eng?ﬁ, 4RS @S mRudids of formula

ed on ure data an

I ﬁa%ngérlﬁ%hefo‘?f&%@hg éﬁy gg%‘éieo&ﬁidiﬁbﬂ,d UBRrdduBP N sfinction that

eurons i's expre changes vs non-injecfed

m%g g{eﬁgﬁg ﬁt%é% t‘%@&%@@%ﬁ?x‘; o?glji‘%)iﬁﬂﬁﬂ 7 nfd¥MAc ARt BHBRe receptor,

0"'P<0.001 * P< 0.°05 vs
indiiat Ay abie A6i difedcgd R<Qiiffngés Riuadhlohén’s chorea,
m?fr&é%?%dbpgt Q& gléﬁllglegurtg 31,1 "‘g‘gﬁrﬁg Ssgh-géﬁeéul ts 01g s chored

| re 8 Fi¢ Resul'ts of T
o B T s P B P A Ty flearming

Pt EB2ARD/ Q03RS 13 0gRARRO| dBb AR N epeehstomesesis N arthritis,
yourdg 'rats 1 n passive avoi dance test and reversion by

: i mateRt dderd&st. MMA. Amesi a was

mlhﬂgﬁgg(ﬁ%} é{(glc%{pfg(lﬂgm ng@to. 5 mg/kg i.p. 20 mn before
traippdgokag@lorane &diip6enmodsd usé Inntickapy nmy) vids depending
injected 5 mn after scopolam ne. MA (5 ng/kg i.p.)

ups Rradeimp, ethedadQinistratiehofdutec dponanimeard deverity of the
conmpound adm ni stration. Results are presented as

disBARSIn! @éRnal,esn Adcéptableephimmadolapivad gffedtan. humans may be
Statistical analysis: ANOVA and Tukey Post-Hoc test: *

oRaifbOFittsdaisp dobgz @ndingtiop Glommion@t to 880erigllag.s #
P<0.05 vs saline treated rats. Figure 3b - Results of )
obj et yetcagfnithen dspstt,16h&fiheentioh aefere to a pharmaceutical
adm ni stration of conpound from Exanple 1 on _ o

cS0ppoitRM beniamingednammanbee compoungsraf formwaniesheaassociation
was i nduced by scopolanmne 0.2 ng/kg i.p. 20 mi n )

whef pharmaciuticaiyt adcebtabid cahsersompbendipi¢@snghrgptiarmaceutical
was injected 5 min after scopolam ne. Results are _

compeeinicad esn bei i therifomni ahsolidesernidsolidaertiquid preparations,
exploration time of new (N) and

preferably in form of solutions, suspensions, powders, granules, tablets,

capsules, syrups, suppositories, aerosols or controlled delivery systems. The
compositions can be administered by a variety of routes, including oral,
transdermal, subcutaneous, intravenous, intramuscular, rectal and intranasal,
and are preferably formulated in unit dosage form, each dosage containing
from about 1 to about 1000 mg, preferably from 1 to 600 mg of the active
ingredient. The compounds of the invention can be in the form of free bases or

as acid addition salts, preferably salts with pharmaceutically acceptable acids.
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15 famliar (F) objects during the test trial
perfornmed after 2 h fromthe training trial as
WO 2006008130 scrim nation i ndex: N F/ N+F. Stati SPCT/EP2005/007846
~anal ysis: ANOVA and Tukey Hgst-Hoc test: * P< 0.05 -
scopol am ne-treated rats. Experinental Procedures -

TheY ﬂhk}éﬁggn‘)falw MRRURESs Shtld 2QohMESSingt raé‘\fe?\,\gcr)rgers of

speci fi all nucl ear magnetic resonance spectr

cofnpRRndsd, WsimiktarJ3r tkeso @20 0rdcRRc Mi%%tuf’éds)?rl{@fﬁﬁgggles and

rcury Plus 400 Mhzspectronmeter equipped with

me‘eH&dst@laﬁteapéép@mb&l of'%h@rﬂﬁ@cé\ﬂ%éd%?mé@ﬁﬁgﬂ@ @ d%EEribed for
usi ng a Zor bax

with an Agilent 1100 instrunent,
exmald 3¢ RéBmSPots Phardr@eifitalls X 78 @B
25bcol um or a lgo?)gfgx@tend Cléﬁg.e:éll’ %yﬁ)g%%gﬁn pany.
Eas§ res)to an atnospheric API-ES MsS for the 2.5
m nutes nmethod. The 5 and 10 minute nethods were run
usi Desariicd 6f HOFiseRey ati on nodul e equi pped with a
WO 2006/ 008133 PCT/ EP2005/ 007846 14 Waters M cronass
ZQ fEfuneoni sation) and Waters PDA 2996, using a Waters
XTerra M5 C18 3.5 m2.1 x 50 nm colum. Preparative
HLPEffl&s of womjsiuigl o Esampld 64 ¢y NI AMihBudedidddtity in rat
Gradi ent Modul e Waters 2525 punp and coupled to a
cotidad reuvbas ORmis sofiRal neliES)s Srer¥\@irestteaddd dvihBhe WdinfiSound at
a Supelco Discovery HS C18 5.0 m 10 x 21.2 nmm col umn
theGiadicatdd comcentrationsiny 10 bkYofondditiaei of WVEYA aaed toxicity
0.1%formc acid/acetonitrile with gradient 5/95 to
detebinined byyHectaun dehydrdgrdasa{EDH Ankaswlentonts after 24 h. Data of
chr omat ogr aphy was perforned follow ng the nethod of
all B&pSrinhénts @re ndrmétigeChe 003 NMPRA ¢(30ie8)y. ShtistidaC analysis:
anal yses were perfornmed on silica gel (Merck 60 F254)
and* gqpo )5 vy dVENA Byedtnenit s Oaler Batyl AN@QV 2 34drifukeyngost test
KrmO4 or ninhydrin stain. Al microwave reactions were
vakwes fweneaebrinmalseGEM the develeof DIMBA (3N Q%) Aj
yl pi perazin-1 yl)-butyl)phthalimdes 15 The conpounds
wer Eigurepared fol |l owi ng the general procedure outlined
in N shikawa, Y.; et al; Chem Pharm Bull., 1989, 37
( 1) Effegdof 98b-chrenigtttgadment of compound from Example 1 or nicotine
N- (4- bronobut yl') - phthal i m de (0.00135 nol), 1-(aryl)-
on glyseberz¢h Ehdyipestiiver nerrons . inche mueltys, basabssof guisqealic acid
. .mol), Nal 0. 00186 nol ) and_nethyl et hyl ketone (7 nL)
inj geiedramimake & arapovmdswgie pdministered 24 h and 1 h before quisqualic

acid injection and for 7 days after lesioning. Doses: compound 3 mg/kg i.p.
daily or nicotine 0.3 mg/kg i.p. daily. The doses were selected on the basis of
literature data and comparable effects in behavioral studies. Number of neurons
is expressed as % changes vs non-injected hemisphere. Statistical analysis:
ANOVA and Fisher Post-Hoc test: F(3,21)= 13.00 P<0.001 * P< 0.05 vs
quisqualic acid injected rats # P<0.05 vs nicotine treated rats.

Figure 3

Figure 3a - Results of passive avoidance test

Effect of acute administration of compound from Example 1 on
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20 stirring. After the m xture was cool ed, the

i nsoluble materials were renoved by filtration and
wor®heoBigs t h CHC13. The filtrate and the washi POFER®DE007846
~concentrated to dryness in vaguo. The residue was.

subj ected to chromatography on silica gel using

SR, S B A Bt e and
S B L R e T e
SSRPPARRRLR REITRICAOOME Do e SR ab e compoun
R B4 BT STl HEX PEaTB ) wes
qapEsRLis 80, ApCNNSRS BB T CEMELpinjscation
Rehe A SUATRASOTNAL 2PHLME e il e

1] Punben Ae AL ANDS s URES T BQE TN p< 005 vs
s sopanmprosicanetaitl oo U PER LI o

and itpe SLUNRESIRONAL 8 dcd 8o #hiridh-Bsimol ) i n

2-butanone (70 inL).” THe resuliting suspension is

sti rE&dcf aif BBufe adddffiSirafishobe é&hk@uﬁ@eﬁgﬂ%-@%agﬂa&% 1 on

r_eac_tion is filtered and _the s_ol vent” renove y va
scOpsldmirgtIndicedhamdedsdl| #o Nelg rafs. A1 ARHEH Whs “fduced by

MeCOH i n dichl oronet hane, wdshed with water and sat.
schpOlamitiel 02 ek gNBgSOH. mifebSky eMdinins tAAPYAH e
reduced 15 pr e%ﬂé{gr egto yield the desi rlggd product as gmpound
(3tinigdkg y@l.) owsdhjectdds mesiadies dedpoRindC RRAuitStLe g;rEyénted as
acetate and washed with water and then saturated brine
diserdminatéoh oneexsoglicutatsd! phaile eXboradbonetimé Soff @@ W) and
under reduced pressure to afford 5.01 g of
familidr () OBjeves oxingptientels) tpalppedeimed aftdr-2 h from the training
butyl }-isoindole-1,3-dione used w thout further
tripliras fiotlatw :obidcni rsineypi om) indelko W - FZBHEF7 Batistical analysis: ANOVA
2-1 4-[4-(2- Met hoxy- phenyl ) - pi perazin-1-yl]-butyl }-isoi
a kel PastdHoreest: 5. BL (05 s2ogolmuink-trsatdid gagy. ved in
abs. EtOH (60 nlL) and hydrazine nonohydrate (2.54 ni,
26 mEnperimenddlBdodedwresseSyiitieesieaf compdendeat ed at
100C for 1 h; the reaction is filtered, concentrated
at ealergll pressure and

Unless otherwise specified all nuclear magnetic resonance spectra were
recorded using a Bruker AC200 (200 MHz) or a Varian Mercury Plus 400
Mhzspectrometer equipped with a PFG ATB Broadband probe.

HPLC-MS analyses were performed with an Agilent 1100 instrument,
using a Zorbax Eclipse XDB-C8 4.6 x 150 mm; a Zorbax CN 4.6 x 150 mm
column or a Zorbax Extend C18 2.1 x 50 mm column, coupled to an
atmospheric API-ES MS for the 2.5 minutes method. The 5 and 10 minute

methods were run using a waters 2795 separation module equipped with a
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25 transfornmed into its hydrochloride salt. The salt

is dissolved in 15% NaOH and extracted into ethyl
wae@batsasio yield 2.04 g of 4-[4-(2-Methoxy- phwy//Eyzoosmmsm

pi perazin-1-yl]-butylam ne agg waxy solid (7.8 mmol,

61% . WD 2006/ 008133 PCT/ EP2005/ 007846 16 C15H25N30

W@tﬁ‘ﬁ M&@bﬁfd‘s@tzgg)g ﬁﬁné”ﬁlon)(&ﬂy'\l&dﬁte{rﬂ\fgy&& @%@éﬁ%%gt:Waters

LC Rt = 0.45 (5 mn nethod) NWR

X'Fer’igl\ﬁg@lmd i!mf’? 1(%"501‘}%1(:811&3 (2H, m; 2.65 (4H,
.1 (4H, Dbs); 3.86 (3H s); 6.85

(1HPrQ13ara§V87HL¥’|ﬂJ Wé‘_s P@n udi _ﬁga(Wat&s@’fé’P%@teﬂmﬂYﬁ Ja binary

pi perazin-1 yl1J-butyl alni ne a solution o

GM(%%@WW&%@@QBQB' padg 4ol Q@uﬁl@d%% @Whﬁer@'l\qlc%omass ZQ
(2, 4-di fl uoro-phenyl) - pi perazine (17.7

(E®) byt apangs (14997 MHAD, ﬁ@hg,ssa @ﬁ)p%&f&@ﬁb@vééﬁ f@s nopR) 5.0 pm
and potassium i odi de (13 were 10 added. The
10resuld i coluchdr € was heated at 90C overnight. After
cooling the solution was filtered and evaporated to
dr yithadienth ewers irdd euyia: % dimsotoresici Acidivatdrorpaed hapeformic
(100 nL) and washed with water. The organi ¢ phase was
actll/negtonieile swdh gradiehp 52 t@0 6/ it miredmelitidscated.
material was dissolved in ethanol (100 nL) and
hydidtionduhas epomatn gadpleyd . wdh @esfiritddofoNewinefthex@dthod of
15 for 4 hours when a thick precipitate forne Conc.
StHOI C (Y. g Chsnt BAN 29@66(d978mdA11h'ELﬁi amalyEedﬂme@efﬁfrmed on
a further hour. After cooling the solvent was
sileseapel @Vledclant F2ed y msd dpetsdievsaledebly iUV ANkilisatidiDat 254 nm
m.). This solution was filtered and the aqueous
anfli Kbm#d 4 oenapordriedtaagai n to dryness. The resul ting
resi due was taken in isopropanol (30 nL) and filtered
to dilenichewaoe hyabtontsl weraperdathedfin thEéEM QRisceder oven.
product. The salt was converted in the free am ne by
di s%I(%H(Aoﬂpzmemm-lJGﬁB%WWthmbdemact ion with
di chl oronet hane. (2.6 g, 54%. 1H NWR (CDC13) 6 1.3
( br The mpoqnd&smrggrqmred |logving t](np genei)aJ proexiureyutlined
2.73 (t, 2H), 3.05 (br s, 4H), 6.83 (m 2H),
in ighilivoa met_aﬂrl)Césm( nﬁ»émyrre/Bzulé7®98%%r(bholO(hms
yl - butyl am ne a wi ng the %eneral procedure,
nor ghohixterq pf7 nL4 bmrmnbyt»lhpéi hehipade /(0IFS mol), 1-(aryl)-
PCT/ EP2005/ 007846
piperazine hydrochlorlde (0.00135 mol), K,COz (0.00270 mol), Nal

(0.00186 mol) and methylethyl ketone (7 mL) was refluxed for 20 h with
stirring. After the mixture was cooled, the insoluble materials were removed
by filtration and washed with CHCl; The filtrate and the washings were
concentrated to dryness in vacuo.

The residue was subjected to chromatography on silica gel using
CHCI13/MeOH 95/5 as eluent.

4-[4-(Aryl-piperazin-1-yl) ]-butylamines

A solution of N-(4-(Arylpiperazin-1-yl)-butyl)phthalimides
(0.236 mmol) and hydrazine hydrate (0.478 mmol) in ethanol (2 mL) was
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added to a suspension of N-(4-bronobutyl)phthalim de
(5.36 g, 20 mmol), sodiumiodide (1.5 g, 10 nmol) and

WEoiases1san car bonate (5.53 g, 40 minol) in 2-PC/APZINE007846
(80 mL). The resulting suspgfnsion is stirred for 18 h
at 100C, before LC-MS check. The reaction is filtered

reflAREAL R 394 oA JtRFRLedA Bvr STheaiutivdlilsdd Icbatldédnthet ioluble
resulting oil is dissolved in 5% MeOH in

ma®ril WeaeakhnRed YaFgdtiont dhdvetaghe@nreitls BOHNAThe filtrate and
dried over Na2SO4.” The solvent is renoved under -

the WpSiIGREs Rc@s TUhEeiiatddabdidyhessasiaath. edisides was taken up
thick yellow oil. The residue was extracted into ethyl

witBEHT1S Bhe QrRSheryet thhs Wwatlesd anth Waest, seidd stédoncentrated
brine and dried over sodium sul phate. The sol vent 10

to giRe themkesmimgler reduced pressure to afford 5.7 g of
2- (4- Mor phol i n-4-yl - butyl)-isoindol e-1, 3-di one used

Wi thgut (of Ml hexy-phendi emixin -ptjeputy)amptow.

C16HgOI\{203 Nasg}(acal}f:ﬁ?g%ed) [28%]35]1? (found) [ MrH+]
= 259.B8lldwik} thd. 88nedb%pi3cedurerehndihdxXyphenyl-piperazine
4- Mor phol i n- 4-yl -butyl -i soi ndol e-1, 3-di one (5.69 g, 19

(3.4moinL,i s 171% dnssol)vedsi naddsd Et®H §95suipemsich of N-(4-
hydr azi ne nonohydrate (3.8 nL, 80 nmol) is added

brogistpviyHehtldiemideacd goi 715 niral)edodium 006G dearl .33 Ig, 8.85 mmol)
LC-M5 show the reaction to be conplete. The reaction

and potadsiwnedarboaate(d 64t gd 26.6 merhdred Pbesasnome 47d mL). The
taken up wth toluene and di chl oronet hane to renove

reselings supparisadn sl stiriede fort h8 kcratd®08E), efore pai-MD exhdsl. The
SCX colum, eluting 20 with MeOH: di chl oronet hane 1:1

reattibhovediltgred BhilHehd ol remoned obyl vacwsn gdisgillation; the
mol , 48% . CBHL8N20 Mass %cal cul ated) [158.25]; )

resgktnmail ik Missdlved in$% MeQH im dichborrmetbans( waphed with water
nmet hod) NVR (400 MHz, CD30D): 1.51 (4H, n); 2.36 (2H,

andnsat.2Na€Cl( gisjeds pver Ma8 @4 Thel salyenBisgempmednyinder reduced
"H-NMR (CDC13) 6 1.26 (br_s, 2H), 1.44-1.57 (m_4H), | _

preas@® (o vield) the Zesired pproduch s, a ahick yetlowpiqil. Bhyaesidue is
(m 4H WD 2006/ 008133 PCT/ EP20Q5/ 007846 18  4- )

extracteBtinge othylenestnie ang|yaghad path mater apd tbgn;sqturated brine
anal ogous manner as 4-[4-(2,4-difl uor,o-phenyl%-p'

anrdripd- overy Spdiim y sulphate. ahdeopRlXERBAS| FEpPEed undeyogeduced
1H NVR (dnso-d6 + D20) 6 1.53- % 61 %m 2H), 1.66-1.74

prespyrexp, afford §PY 18 ofy)2-{4-E5(24netyoxy-phepy)-pipgpgin-1-yi}-

buts},fl?-%scgi%rdofé-1?3I_—|)dioxi3é ggecg t\)75itﬁ’c’)ut41t1|1)r’the(r'\/gult)iﬁca’tion in step b) below

(72%).

2-{4-[4-(2-Methoxy-phenyl)-piperazin-1-yl]-butyl }-isoindole-1,3-dione
(5.01 g, 12.7 mmol) is dissolved in abs. EtOH (60 mlL) and hydrazine
monohydrate (2.54 mL, 26 mmol) is added dropwise. The reaction is heated at
100°C for 1 h; the reaction is filtered, concentrated at reduced pressure and
transformed into its hydrochloride salt. The salt is dissolved in 15% NaOH
and extracted into ethyl acetate to yield 2.04 g of 4-[4-(2-Methoxy-phenyl)-
piperazin-1-yl}-butylamine as waxy solid (7.8 mmol, 61%).
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elz 172. 4-Piperidin-1 yl-butylam ne a) Follow ng the
general procedure, N-(4-bronobutyl)phthalimde (5.96
wW@200800818D1 ) was added to a suspensi on of pi pePCHEP®05/007846
(1.98 nL, 10 20 mmmol ), sodigum i odide (1.5 g, 10 nmol)
and potassium carbonate (4.15 g, 21 mmol) in
2- put@n 26313091n AIAPFNEHER | wa64.39
st i@ljflgﬁsﬂ]ag)r Ma%% (ﬁhg‘i“%tség) r[The r ghg%iﬁonp\?\as fi I]t ered
an qR%ZS@'|4\5§@Q%QM§ﬁmQﬂ1U@0uum distillation; the
resulting oil was washed with water and recovered wth
di SR Qa0 hape, dbelsy! vast(2isn)emoyEd2Eda); 2eQuezid, m);
pressure to afford 15 3.7 g of desired product as a
e 9, FElR); PIYH, GETHRABABH Mys6.§caluinted) (3H,
2'6?@%%.’ g%?;z ?%g%ﬁ%) MH-Hq1 = 2%7 FggRt I\@?0. 97? 950/?(5
m)‘m' n met hod) NMR (400 MHz, CDC13) 1.41 (2H, m,
1.49-1.59 (6H, m, 1.65-1.72 (2H, nm), 2.15-2.35 (6H,
?)2ﬁ-?ff‘r—)@;ﬁlggﬁg?ﬁﬁph@hyl)%z@@r&ziﬁﬂ $2Hbumlamin80- 7. 85
2- (P RisBRiticH 6f N-y4-broimdbuty§phiicdineide, (3- gli bh&3(Bndlyand 1-
13 mmol) was dissolved in EtOH (50 nL) and hydrazi ne
(2,4r'amﬁaﬂf-phenyﬂ;~pagemz,ine26(mmB) mme}) ddd@dbdtammmies€100 mL),
The m xture was heated at 80C for 4 h. The reaction
potisufn khyedte q@6o@nhnalpdndt potdsied jodéds (8. mamol) were
taken up with toluene and dichloronethane to renove
addedc T Ruhaldydranedeabpenickdt atad6h pvergbt.uiéiep Sooling the
am ne was purified by SCX colum, eluting with ) .
solMa6hiviichilteratrahl avapbratedftol dryness. Bhheradides was diseplved in
to afford g (410 ng, 3 5 %9. COH2ON2 Mass (cal cul at ed)
dichldr6nthand {b0OdhL]) Mrdwashe87with 200s). 0biga 3gganic phase was
PCT/ EP2005/ 007846 19 LC Rt = 0.31 (5 min net hod) K NWR i
driédafrebHndian3aiiphate 48d1eepora@dd, Thip, matezgalowas’ ¢isgplved in
H m, 2.64-2.67 (2H, m. 1-(4-Ani no-butyll .
ethphpk(10D md-Bandhydragine (A wpeadgednd Be selyjon was refluxed
Fol | owi ng the general procedure, commerci alﬁ
foravhotmbivRen b thiak prasjpitetsdosmadi GoncaHA S md.) et fhen added
was wei ghed, placed in a flask and dissolyed in 1

0
andrithe- imixtamo ecatad fomi & frtherbhowo bOEer) pRRliRE | hegeplvent was

11.3 g, 40 nmmol), Nal (3 g, 20 d . (8.,28
evéqoratbd%mﬂ ;thééuadidwﬁqugén A 311{& )ﬁb@%“&ﬁﬁ&\ﬁé@lumn was
heated at 85C for 20 hours. The (?ol ution 10 was ﬁli ed 1t
filteneibrandatheuaquerns Kidtrate, guanenaied GgalhdoHIRESS + hitg Fesulting

i th water .
res\gmdue was taken in isopropanol (30 mL) and filtered to give the

hydrochloride salt of the required product. The salt was converted in the free
amine by dissolution in NaOH (15% w/w) and extraction with
dichloromethane. (2.6 g, 54%).

'H-NMR (CDCl3) 6 1.3 (br s, 2H), 1.46-1.58 (m, 4H), 2.41 (t, 2H), 2.62
(s, 4H), 2.73 (t, 2H), 3.05 (br s, 4H), 6.77-6.83 (m, 2H), 6.87-6.94 (m, 1H)

(M+1) e/z 270

4-Morpholin-4-yl-butylamine

a) Following the general procedure, morpholine (1.7 mL, 20 mmol) is
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and di chl oronet hane. The organic | ayer was purified by
flash chromat ography wusing dichl oronet hane/ MeCH 96/ 4.
W@2@6815303 Mass (cal cul ated) [385.50]; (foundiCT/ERI463/007846
=386 LCR = 2.63, 94% (17 n net hod) 15 NWR (400
- MHz, CDC13): 1.08-1.12 (2H, n),114121(2H :

ad%edi%o m% slﬁpéﬁﬁonﬁbf I‘?—(lztﬁrg?lo ) Jl)%hﬁ?algﬁad'é gfi@g % 426 mmol),
soc%ﬁllm 30&9[8 17§ l%e:w m[’ﬁol) 4nd %ro?as%?u&%‘érbﬂ%ate?(ﬁ% é 26 mmol) in

pht hal 1 m dé was deprotected usi

2- tﬁﬁﬁﬁbﬁé lzet ORES kéd@ng fRspEASi OB BVE1PHE & s o
obt ai n t(he iglggl red pr oduc% in 38% yi el dﬁ)ﬂkfzco1 Pg?%gl\%ﬁ 100°C,

bef&%SLCCMSth@cRd)THe?@éa(ﬁfdn is froleeydy At itk s*ol%é@t réiﬁoved by
0.3 5 (10 mn nmethod) NVR (400 MHz, CDC13)

vaélﬁtﬂn Jistillafldn( Sthe Wiesuﬂtn’i@ i160is( Jdilssol*ﬂ:d 1n6%% MGOH in
(6H m, 2.13-2.19 (IH m; 2.35-2.40 (1H, m;

dichléfordeth@né 2 Washell, wh "9aferOdhd bat. MAC], drddd DvESf Né’g*SO4 The
m; 5.20-5.31 (3H, m. 25 General Procédure for th

solsynt hiesesmovkedbimdet rezicbdxpressuraciodgichl @Rar®eired product as a
according to the procedure outlined in Gong, Y. and

thikylelovHoil. WheSyesidatet wa2 @Rfacted 828 o8Byl addute and washed with
2006/ 008133 PCT/ EP2005/ 007846 20 A catalytic anount

watér Rod RRbS)shtumsedddat tond alritaassedodnimtsudphate, The solvent
4- car boxyphenyl boroni ¢ acid (0.001 nol) and arylic

wabremaed ondélrethicedi presfuré ol sffdididh. T @r bbBaUeMorpholin-4-yl-
solution (5 nL) and acetonitrile (5 nL). The m xture

butydp-idandett-as3-did amstel witholio futhe2putificitienHatstepb) below.
suspension was filtered. The filtrate was concentrat ed

to ehdditoNaChalMass lfeal colated N8 8¢5 |yrifowmd) NIebl-vjas 180,36
with CH2Cl12. The a%ueous | ayer was acidified wth

conkbe RHCF 0a83, 95% ( methody eci pi tate was col | ect ed.
2 - Am no- bi phenyl - 4-carboxylic acid Yield: 80% 10
HM-@\M@hrﬁ%ﬂpmtylﬂSmnd@bﬁ I,Bljone %6.4Y,g,2H9; mmol) is
6.94 4H)  Mass gES) mz % 214 (M1, 1009 .
dlS&‘lO’(VF%)drlldl abg. )Etﬂfﬂe i wlaciaad hwérmnaomonohymme (3.8 mL,
(CD3 é 8,63 (d, 1H); 8.05 (m 4 7.90 (m
80 gmpol) _n§5ad gﬁdgmwgsq) The reaction is heated at 100°C for 1 h; LC-MS
show the reaction to be complete. The reaction is filtered, concentrated at
reduced pressure and taken up with toluene and dichloromethane to remove
excess phthalhydrazide; the crude amine is purified by SCX column, eluting
with MeOH:dichloromethane 1:1 followed by 2 M NH3 in MeOH, to afford
1.46 g (9.2 mmol, 48%).
CgH;3N,0 Mass (calculated) [158.25]; (found) [M+H+] = 159.27
LC Rt =10.29, 96% (3 min method)
NMR (400 MHz, CD30D): 1.51 (4H, m); 2.36 (2H, m); 2.46 (4H, s);
2.64 (2H, m); 3.68 (4H, m).
'H-NMR (CDCl;) 6 1.26 (br s, 2H), 1.44-1.57 (m, 4H), 2.35 (t, 2H),

2.44 (br's, 4H), 2. 71 (t, 2H), 3.72 (m, 4H)
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Mass (ES) mz % 200 (M+1l, 100%. 4- (1-Oxy pyridin-2
yl)-benzoic acid WMass (ES) mz % 216 (Mtl, 100%.
wQ@200M008193 bi phenyl - 4- carboxylic acid 20 PrepardI/mP1005/607846
nodi fication of the pr ocedur@ outlined in Leadbeater, -
N. E.; Marco, M Og. Lett. 2002, 4 917) 2973-2976: In
a 190 pl 5 er e pl - car boxyphenyl boronic
aci g m(&%éﬁﬁépwgﬂmw%gﬁg?@ﬁ%%m uene (120 L, 1.0
nmo | )4 Ra( /G g . in-
o fepd S tcpiiRed® maphel IR AL A SR B0l pony Pitracin
Y8 S .S L g N tu d placed into the
R E R R TN )

cavil crowave irradiation (maximum

em “Heﬂ}\lgg‘g@c{rggqucﬂﬁ%dﬂssdl.B?-l.hmcgﬁ,a%)t, h1‘536t6hle.z4 (m, 2H),

t enpera e’reaction mXture ‘was
| 6 1 P < M+

2400 2R BT (P PR P A TP oS 4Bl g 4 D
e/ P73oom tenperature, and the reaction mixture was

filtered washing with little CHCL3. The aqueous | ayer

was -P?eq'?af’z%efj—- l_qggdpafégngr ecipitate collected. The

produc vva;lypu ifiey y 5 chronmat ography on silica gel

usi By PellbHiayMkt heehds a | imi

L e R S T
(508 I%Z,"Qoafrﬁﬁbl) {watl alified 243 aars%?)énsian%f(%}peﬂiﬂine 1.98 mL,

arom; 2,22 (s, 3H GCCH3). Mass (ES) miz % 424 (2
20190481), sd@iun 1Diideoll, Pheml mAn6Br ek pbidssaghdalbosate (4.15 g,

stirred solution of 2'-am nobi phenyl -4-carboxylic acid
21( Ak3oNlin 25 1R8AcH®I(100 ihexThe/ et BRI asedfEmsidib whsSstirred for

6 mL),” were added at 0OC HCO3 (400 ng) and Oxone

18( 8- £25859) .- TRE trehc2On Widy filizeedaddpbet dcinenf rerhiat€®y vacuum
(400 ng) and Oxone(r) (1050 ng) was added and, after

di2@1#fi6n; ahd Srdsutadg Rsl twad whsHaHGEEh (#atermgnd aredovered with
O<one(r’) (1050 ng) was added. After 6 h the

dichispefeiidharaBh el sblviead wist fermatexd uaddr réduardyprassure to afford
| ayer was extracted w th CH2C12. The conbi ned organic

3.7 @yef devips® peydpnrastadhite wilide(yaekhias o).
bi phenyl - 4-carboxylic acid (138.5 ng, 0.00057 nol),

yi el@h,BlggN, OVNIAR (celBte)eds [2p6IR]; (Tosad( iivi-8f-] 20287
Mass (ES neg) mz % 242 (M1, 100%; 226 (M 1-16,
70%Lc Rt = 0.97, 95% (5 min method)

NMR (400 MHz, CDCI3) 1.41 (2H, m), 1.49-1.59 (6H, m), 1.65-1.72 (2H,
m), 2.15-2.35 (6H, m), 3.69-3.73 (6H, m), 7.69-7.74 (2H, m), 7.80-7.85 (2H, m).

b) 2-(4-Piperidin-1-yl-butyl)-isoindole-1,3-dione (3.7 g, 13 mmol) was
dissolved in EtOH (50 mL) and hydrazine monohydrate (1.26 mL, 26 mmol)
was added dropwise. The mixture was heated at 80°C for 4 h. The reaction
was filtered, concentrated at reduced pressure and taken up with toluene and
dichloromethane to remove excess phthalhydrazide by filtration; the crude
amine was purified by SCX column, eluting with MeOH:dichloromethane 1:1
followed by 2 M NH3 in MeOH, to afford g (410 mg, 35%).

CoHyoN, Mass (calculated) [156.27]; (found) [M+H+] = 157
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2' - Met hoxy- bi phenyl - 4-carboxylic acid To a sol ution of
4- car boxyphenyl boronic acid (3.32 g, 20 muol ),

wo-piwseesasy r) 1007 (2 g) and pot assi um car bonat eP(CT?EBB)0g007s46
22 mol) in ethanol/water (20 nL/20 nL), - :
1- br ono- 2- met hoxy- benzene added 25 (4.11 g, 22

ool R0 GOt R ' erea and the sol uti on -
532%4&@’9@?@ CROY DI, PAETBARAP A 4 2200 1. m)

2 33 PCT/ EP2005/ 007846 22 washed with water
2. égﬁg @f)g@ﬁyfﬂ ether. The resulting solid was dried under

s M-t it ity VaP el PERIRisiact Ao idtyice,

(m éﬂi ?%ﬁ%?l%%% y‘ﬁhelH) enéroagsl f)fgocae%l:ﬁ'}e, A Som racrarema]fly available
N BB GRUAREE s BBAER By Dbl iy o gy n
d1€%&t&%a&d d(?{ﬁﬁ? g'blﬁ%@ﬁé) k‘ledqzt"'r’)t'?se ¢ @b%mééu%ﬁthahmlde

Xpose O mcrowave Irradiation

(1 P?’ﬁ%g%gtr%lpgglg V(?Z%?C?O kﬁm’@lf %89{{2'9(530 8 hg galSO MHifol) were

ter” cooling, ture was

adideh! q{h%dre'%[ﬂﬁiﬁé‘ ﬁ%ﬁl‘ét {29 I?e‘é?&?%@t%dc P(F}dQO Hcﬁﬁ*écef%e solution

pressure ue was suspended in 1M HC

Wé‘sohﬂteli%derfx}aﬂch?fr? gn&"cﬁ agdedomitidh %%%aﬁﬂéil g Riehwith water

e resulting so |d was dried wunder vacuumto

n}ﬁ dﬁg:g}éég@%h%ﬁg TREB ng (lé;'{_é% Was gﬁ%ﬁegg% ;&g@h I_<|:)hromatography

usgngq%iﬁlggom gxlah@’M%@H 9(674!’1) el Z 233 2

uor o- bi phenyl - 4- car boxylic acid Prepared as

tlg I &
R T o A S e

1H) L& 2= 0183 ,199% go@%ﬂnﬁ&héd)ﬂ 3H, 20 8 04 (d,
2H); (Mr1) elZ 235 Car banoyl - bi phenyl - 4- car boxylic

aC' NPIFERA0eAV@Ez, 00DIC1BRd1 08r1.12 (2H, m), 1.14-1.21 (2H, m), 1.52-
- chl or o- blphenyl 4-carboxylic acid and obtained in

1 76 G{BH[ mg)z@% (11Hr Nwz(mpmﬁm)m@’ 2!4$BH( srg)éﬂ(-%‘) (lzlgl) m), 2.94 (2H,
m§ '\3*29) 3935(12[42m) 3.69-3.73 (2H, m), 7.71 7 82 (2H, m), 7.82- 7.86 (2H, m).

b) The phthalimide was deprotected using the general method described
for the previous examples to obtain the desired product in 38% yield.

C14H2oN30 Mass (calculated) [255.23]; (found) [M-+H+] = 256

LC Rt = 0.35 (10 min method)

NMR (400 MHz, CDCI3): 1.09 (3H, m); 1.21 (3H, m); 1.50-1.60 (11,
m); 1.62-1.84 (6H, m), 2.13-2.19 (1H, m); 2.35-2.40 (1H, m); 2.46-2.50 (2H,
m); 2.79-3.02 (5H, m); 3.27-3.47 (4H, m); 5.20-5.31 (3H, m).

General Procedure for the synthesis of biaryl carboxylic acids

Prepared according to the procedure outlined in Gong, Y. and Pauls, H.

W. Synlett, 2000, 6, 829-831.
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2- Met hyl - bi phenyl - 4-carboxylic acid Prepared as

outlined for 2'-chloro-biphenyl -4-carboxylic acid and
wOD0R0eEs008133 PCT/ EP2005/ 007846 23 obt ai nedPCTER1065/a)7846

= 59% 1H NWMR (dnso-d6) 6 2.5509 (s, 3H), 7.31-7.50 (m

6H), 7.83 (dd, 1H), 7.89 (s 1H); (M1l) e/z 213

AR o G R p——
Al ol -
0%% ;gapg?(ﬁ(a_rggl}ff_sg&ggp ?X &Eﬁ)}l gng)ac’etonitrile ( s llnL).

4- i, - [ i

To' AR TG RaTeY i 8P 808 e e 4 Zf £ The ot
su%ﬁr%f%??g M%@r%% "ﬁmh)ly)l rtfaﬁg :,Pgl?ﬂ 312)21102}{%5%8{] lltrq)?; elx‘tgggg( e:tl qqzalf the
orfeihbf Fothile a5 Fafhod b, STPE LA HisoiRger was
o8 %) HEERIR e BN G SR

o R RS L sorpound @ @

4- ( (51&7]%&12?0% di hydro-[1, 2, 4] oxadi azol -3 yl)-benzoic
aci 0 ‘a sol ution of

(5. 7o RGP AL BB FRET S (E 2 p R am)
(1. %ﬁ@rﬁﬂq@g%ﬁ@mﬂﬁmmﬁre was heated to 110C

for ter “co ng the sol vent was

evapo . bhe) nesi yspended in water and the pH
adj %@Jgg’é’ bggl-éf%\?l\nb?#e%%gsml (3M. The precipitate
was wid-eggrd by filtration washed wth water,
suspendegﬁ? n’ aqueous sol ution of NaOH (30 niL, 10% w w)

and 'IRINIRNAED(OD) - X ppRY: Red3 &,tng;i 895%¢m! 9% 7.90 (m, 2H);

t enperat ure overni‘ght.  After 25 ‘evaporati on’ of ‘f he
7.50lMeNt$). the residue was taken in water (30 ni), pH

adj usted to pH=2 adding aq. HO (3M. The precipitate

vas Masd @S ea/BYo: 500 (vati orpowpshed with water and

dri ed under” vacuumto yield the title WO 2006/ 008133
gﬁ%@ﬁ@@@%&ﬁﬁﬁﬂ)-%&%&ﬁs a white solid (4.1
Mass (ES) m/z %: 216 (M+1, 100%).
2'-Methylbiphenyl-4-carboxylic acid
Prepared with a modification of the procedure outlined in Leadbeater,
N. E.; Marco, M; Org. Lett. 2002, 4 917) 2973-2976:
In a 10 mL glass tube were placed 4-carboxyphenyl boronic acid
(166 mg, 1.0 mmol), 2-bromotoluene (120 pL, 1.0 mmol), Na,CO3 (315 mg,
3 mmol), Pd(OAc), (1 mg, 0.004 mmol), 2 mL of water and a magnetic
stirbar. The vessel was sealed with a septum and placed into the microwave

cavity. Microwave irradiation (maximum emitted power 200W) was used to

increase the temperature to 150°C; the reaction mixture was then kept at this
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1H NMR (dnso-d6) 6 2.29 (s, 3H), 7.31-7.50 (m 6H),
7.83 (dd, 1H), 7.89 (s, 1H); (Mtl) e/z 213
wa2q8/00shyl -[ 1, 2, 4] oxadi azol -5-yl)-benzoi c BCI/EPHOH)07846
N- (4- Me thoxycarbonyl benzoylyjoxy)acetam dine To a - :
sol ution of terephthalic aci d;l nononet hyl ester (5 g,
teperatiP®for § mindi chl oronet hane (40 nL), CDI (27.7
nmol ) was added. After 10 minutes stirring,

Cesul 1 ng- m Xur e Sert red et oontt Sraaranyy Sl g reaction
e " aioglos oLate, Uit e RHCIPTRCELELAE layer ws
T (3 et myl 1 e R ad asol o YI JASS0SE) Yaqpprified. by
P A OO ST RORESO it

giveno Tt im@nef 12,7Pietd B2opd water (20 nL) was heated to
90C for 8 hours. After cooling a solid crystallised

out "HaNMRI (@IDOD) T eépp@)i 8,08 6mf iH eaeinput.41 2 ;
suspended i n aq. lzladfpgoPuti on&?m% vv/vv,P’so’ rrLSm’ang’ arom);

7,2te€thadbl, ag8mM)n2)22a6 3BfC-GHEY.ring at room tenperature
overni ght. The solution was then evaporated under

r ediviasd (BS9snlr %0: 424e(IM, 200%¢)j usted to pH=3 addi ng
aq. HC1 (6M. A precipitated forned, which was
col Ledbiedbipndmlt4-atit lxylivashigd with water, diethyl
ether and dried under vacuumto yield the title
conmpoumdstirsech sehitian odl 2'carhhdbipherfid¥-catlid acid 6213 mg,
(dnso-d6) d 2.44 (s, 3H), 8.17 (m 4H); (MI1) e/z 205
0.00-1( mpplyetn drndans/whieraeatmec (GG §: 1256 Anli)xtwe ofdded at 0°C
4- cyano- benzoic acid nethyl ester (4.02 g, 25 mmol),
Na, srfA8Pi o) (811 Oxomel {1.860 g): iAftby 28ninie a second portion of
hydrochl oride (32.5 nmol) in toluene (40 nlL) is
Naﬁﬁ%@edw@ 9z dngk Oxdus® £1030 teg) casl added hads alfteri 200 min, a
WD 2006/ 008133 PCT/ EP2005/ 007846 - 25 water (100 nl)
fingh gostifere @f Nald CLw e mharsl Gaone@ 4l 0F@ tgnoas addeids A fter
solution HCl conc (7 g) was added. A precipitate
BB DRAFIOR Was dillsl(ﬁtgmth wagerf and tlat orgamodayasiwes extracted
,Wit@%&ter. The obtained solid was suspended in ag.
withaoH6dp-uThe pompingd, orgagiantayeravcraetepooited2® give 2'-nitro-

. and ft stirring ,at 5 roomtenperature for 2 hours.
biphReybrqashoxilis aoib T 5 op-0.00DSUane. wisd ddod ¢ o

e S R S A
Mass (ES neg) m/z %: 242 (M-1, 100%); 226 (M-1-16, 70%)
2'-Methoxy-biphenyl-4-carboxylic acid
To a solution of 4-carboxyphenylboronic acid (3.32 g, 20 mmol),
Fibrecat®1007 (2 g) and potassium carbonate (3.03 g, 22 mmol) in
ethanol/water (20 mL/20 mL), 1-bromo-2-methoxy-benzene was added
(4.11 g, 22 mmol). The reaction mixture was heated to reflux for 3 hours.
After cooling, was filtered and the solution evaporated under reduced

pressure. The residue was suspended in aq. citric acid (10% w/v), filtered and
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formed which was isolated by filtration, washed with
wat er and dried under vacuumto give the title

W@ oovpoos1ad (4.5 g, 95% . 1H NVR (dnso-d6) 5 8. OBCBER2005/007846
(m 4H); (M+) e/z 191 10 4y (5-Methyl-[1, 2, o
4] oxadi azol -3 yl)-benzoic acid To a solution of

wash Aol SEAERRATHIAOY tlndi® TR £eaflife Y walrfdd under
Vag‘ev%%'n‘%%gq R S L D AT
AR IR I Rts 19 P B B) T 08, BINET ST ARYSP. 58 (d,

a coollng the solution a solid crystalllsed
IEQH? é%dﬁﬁ |on To this solution, water (20 nL) was

add?d 2S¢ febzﬁ%e@r{hf YaruOId 4R ored. -erﬂgeéif d
Y
rret anﬁﬁgﬂgg %‘%gr%&?h@ﬁ ?Irﬂran)lgilcgt aér/i’g‘(’)\’) 3t?n‘p§? ot Somob),
Flﬁlye%ﬁgE%m (A @E ‘ot ss?ﬂﬁﬁp@efrﬁ%ggfé nf}{ 038 % ﬁlg}i Bf)sadlcf D&romo-2-

I'n water ust'e

chpd'l%zb%g%ﬂé%gg e gé'i@f nfrfl?/f t\lzvérepéﬁ ofid &) ﬁllERS\”E’Qe ‘i‘ﬁh&ﬁtlon in a

ed wth water and

C]%)M Bisdyey 1\?&98%%‘?0)“1%'[?1&1&65 u 'tb' tBie GRAPIAME t@ﬁlp%rature of

te soli el z 205. Cener al

boC y Y
0PRSS SO DINNE e abing ALt Moracs

un\ﬁ%f GreliiB8d eﬂre‘é’sﬁﬂ% 5T 18 &Eldu%OQ?]a% fey &Déldlédumeler BftlU¥olution,

he excess ‘of OC1l2 was renoved stillation and

ﬁﬁé}%dcarnldd@'aﬂ%cﬁw‘ifﬂ Watéieamleur?qdether.tme Pelitih€a6litlofas dried
W thout further WO 2006/ 008133 PCT/ EP2005/ 007826 26

unléf vhtGakd 1eﬁen@é ftleRRepsie (4.0 s, ,®4%)- amine
coupl i ng net usi ng aci chl orides A m xture of

(4- éwNMRp@drﬁgmt@ y)3arkes anl Bﬂa)( a. 5%047n5ﬂ> Xm, 3), 7.98-8.02

blarylcarboxyllc acid chloride (0

Iﬁrgp) C%QQHB 56 mmol ) and a catal ytlc anount of
Cl2 was stirred at OC for 10 mn then at

room’ We@z?hﬁirldf&p%@hyﬂﬂharﬁbﬁymﬁﬂcﬂ | ayer was washed
with water, dried and concentrated. The residue

pur IPfrbﬁ/|E ehiy gshrarttinedr dphy2'echlstd-biph@efl-dMcatboxylic acid and
CHC13/ MeOH 95/5 as 10 eluent to give the title

ottaimedundyicleret®h. Procedure for acid - am ne coupling
nethod usi ng

'H-NMR (dmso-d6) § 7.24 (m, 1H), 7.42 (m, 1H), 7.62-7.60 (m, 3H),
8.04 (d, 2H); (M+1) e/z 235

2'-Carbamoyl-biphenyl-4-carboxylic acid

Prepared as outlined for 2'-chloro-biphenyl-4-carboxylic acid and
obtained in yield = 29%.

'"H-NMR (dmso-d6) § 7.33 (s, 1H), 7.40-7.52 (m, 6H), 7.70 (s, 1H),
7.95 (d, 2H); M+1) e/z 242

2-Methyl-biphenyl-4-carboxylic acid

Prepared as outlined for 2'-chloro-biphenyl-4-carboxylic acid and
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carbodii mde A solution of
(4-aryl - pi perazin-1-yl)-al kyl am ne (0.00014 nol) in 5
wWOork0o606818% y CH2C12 was cool ed to OC. The car borgI/ER2005/007846
acid (0.0002 nol), 15 R
1- (3-di net hyl am nopropyl ) -3-ethyl carbodiim de
o d DC) (0.0002 nmol) and a catal ytic
Obt%ﬁggﬁ?wcl)?ldﬁgg\%er e added and the reaction mxture
WaspsINIRE xﬁ!i,ofd%gra tzezm%g,am?,eﬂmrn,lﬁ) e, B18),CHRSIRd, 1H),
| ayer was en washed wi th water, dried and
cait.r j cuo and the residue purified by
78%&?’0%2’0@?22?15@%% ng with a gradient 20 CHC13/ MeCH
99:61113%972 RiRotiBPekay Procedure for acid - amne
coupl i ng nethod using N, N -carbonyldiimdazole (CDl)
To bR dafr ' (i S -Biptehy ] -di-ombloxlylioravadi de
vvagrgg%%rge&‘(egmnu to dissol vel,m?iol Plovved by y
N, N saviRo paindbldd ) dazplg-1 68 {m( GIR smrogd,. 1H35 8The-8.16 (m,
solution was then’left for 60 m nutes before adding
2H3,f@3@r{ua,e1ﬁg,- 6. 1@ L RN d 3t3te(bregatil pr(Meas) sti 26®ed for
a further 16 hours. The sol vent was renoved under
r edsu@%xrawssw@daagﬁ, ha jexadiazai-styl)-denwasid aeial ed
with 5% MeOH i n”WO 2006/ 008133 PCT/EP2005/ 007846 27
di )l Dy EBpdRRD chiZb dhim Rios Mestdc weld niedhy Isasderim
hydr oxi de 'solution (2 nmL). This m xture was passed
t hr Quglix tar € A fudrcypaokieshaoi¢ mebd gnetinyl afsterd( . o ngc €02 smmol),
earth and the eluting the product with )
hydtogilnmeehydnehl dilde (t02 lnemiod)) Mad&0 £ (1Y anpol) in methanol
cont ai ni ng the desired conpound, was further purified
(209 ufli)nyak| saivhed fon 36t nynatesyatetacnn rigmpier #tut® ZoNelppated to the
di chl oronet hane. Fractions containing the product
refer €oc anhirtient Aritburke Asfdv eoolingnosater (4 enl) svscedded, the
pressure. For |ess reactive carboxylic acids, .
preatpitatatdodiectes buddtmpians veashisg a igthgn mheaquatae piven at 50°C
at 60C for 2 h before adding the am ne_él eq) 10 §IM
forsdhotiroto givedhesithy compoanidds)a pdiitensolid4EQ.Ddh F3%bur e
upon cooling; the reaction is then shaken at room
t enfdrd) er219dr 18-24 h. Alternatively, to a solution
of carboxylic acid (0.3 nmol) and CDI 0.3 nmol)_in
aceb b BrDice-4, 3-dibydraifd, i wendiozd-fibl-petaicrdd d
after 10 m nutes, The reaction m xture was exposed to
mi cTowav solutiandiaft idotNiordresyearbamimideyrbenyoes agiemethyl
cooling the reaction m xture was_absorbed on CX
estenr(br1 @g@9.4mmal) vint Hogpaa| @6 h%@,ad?é@@h'&m Chdcea). The
met hanol / ) .
reaction mixture was heated to 110°C for 30 minutes. After cooling the

solvent was evaporated, the residue suspended in water and the pH adjusted to
pH=2 with aq. HC1 (3M). The precipitate was collected by filtration washed
with water, suspended in aqueous solution of NaOH (30 mL,10% w/w) and
methanol (50 mL) and left stirring at room temperature overnight. After
evaporation of the solvents, the residue was taken in water (30 mL), pH
adjusted to pH=2 adding aq. HCl (3M). The precipitate was collected by

filtration, washed with water and dried under vacuum to yield the title
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ammoni a sol ution. After evaporation, the residue was

purified by silica colum eluting with a gradi ent
werlvglosset at e/ cycl ohexane (1:1)--*ethyl PCT/EP2005/007846

acet ate- Met hyl acetate/ methgnol (9:1). The fractions )

containing the product 20 were conbined and the

. es@d)Procedure for coupling of

com}%&ﬁ?ﬁ%s g@ﬁ?{)g@g@gﬁg@jﬁg reductive al kyl ati on a)

4- bpo n By Ue9xy butyy {9 bemzamisde7 /s 5 ohlitgrp) P83 (dd, 1H),

4- a%nlomgggcﬁnw%@lw?mggl’ g, }232 ol )Q:nn 2)51 ( )

[ . m.) was added to a stirring
7'8§S$’mlﬁgmgmz?%r%ﬁngbenzoyI chloride (51 g, 232 mol)

in digl i ARBRz 813 y1)-Behssiprapy! et hyl ani ne

(4@%%&@@9’%3 vvasZ addgc{ and the col ourl ess WO

g?%?gg%ﬁ-lﬁéﬁf’&?céﬁ’%%b@»@iﬁﬂ)@x@%ce&@hﬁﬂh@n was stirred

om tenperature. "LC M57i'ndicated conpl etion of the
reaes LaRl@ide bf@@reggg?alicm@id&ﬁbﬁbmhy\péstéf emgf errechmol) in

to a separating fu and washed with water. A white

dicﬁ@rhﬂ}?%% Ridafned, @bl Wai7ch niaslf iwdenddedf Afserd 10 minutes

washed wi th "di chl 6ronmet hane to afford pure product.

stir{i*ﬁg ML doRy WRtArh RENE 0(2T . M fnn ¢} Gvebi addeghvadr tise reslting
urther precipitate. The organic [ayer was washed

mi;%fi;hl}é‘ stiMedGt rabeh Mﬁ@t&&aﬁdr& tdoued TesolMiSwas filtered and

tered and concentrated in-vacuo to afford a .
eva?;‘é&&ﬂé@rulhﬂatrQBdﬁéecDgﬁSé@afe {3 pieddl thyé eitld GmPOud as kBvhite solid
ES) mz 272/ 274 (Br) b)
(4gfgI>3r7§ry9).l\l-(4- oxobutyl)-benzam de 10 A sol ution of
oxal yl chloride (4.15 nL, 47.6 mol) in
di ciNtenypers pdme (200 nL) was stirred under a N2 flow
at -60 C. DVMSO (6.76 nL, 95.2 mmvl) was added
caup)i pystyeeinsufl, Ag /ohatidzbé Stelerapin ecidenai ned
bel ow -50C. After 15 mns a solution of .
4- bpomixNired ofiyNr G ytath yxy deeheapibdaz 1) ogy))acgtmiding| (4.9 8,
in a mxture of dichloronethane SZO m.), THE (40_nlL)
20 anghnd51) RYEOs ¢diumh poetase 420ddmmek)an ®ethened (TRemL) and water
temperature had risen to -50C. After | h ) .
(20 rrile) Wk dwatel (19637 for 8leuurs. Avftsir)camingagelid crpstallised out
m xture was allowed to warmto roomtenperature ?nd 0
of soluticed Thwesoligivwas fittensl pudissiapeaded svpReNasH solytien (10%
reaction. H20 (200 nL) was added to the reaction
wiwi, x3Qmel) afide nathamdlc (3Giyral) il Jeld neerring gt reppciemperature
NaHCO3 (sat) and brine, dried 20 over MgSA4, filtered
ovemighbritensolittiah wesvihenoeapospiedrendsr tdiegd ryessure, the pH
9.93 : .
adj(usted tg)pH=3 adding aq. HC1 (6M). A precipitated formed, which was

collected by filtration, washed with water, diethyl ether and dried under
vacuum to yield the title compound as a white solid (2.5 g, 44%).

'"H-NMR (dmso-d6) 6 2.44 (s, 3H), 8.17 (m, 4H); (M+1) e/z 205

4-(1H-Tetrazol-5-yl)-benzoic acid

A mixture of 4-cyano-benzoic acid methyl ester (4.02 g, 25 mmol),
sodium azide (32.5 mmol) and triethylamine hydrochloride (32.5 mmol) in

toluene (40 mL) is heated at 97°C for 7 hours. After cooling the solution,
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M5 (ES) mlz 270/272 (Br); 252/254 (Br) a)
3- Brono- N- (4- hydr oxybut yl ) benzam de A sol uti on of
wa2@aiesabat an-1 -ol (20.3 g, 228 mmol) in PCT/EP2005/007846
di chl oronet hane 25 (50 niL) s added to a stirring-
solution of 3-bronobenzoyl chloride (50 g, 228 nmol)
) . | o] ) .
R R s o ks ohg s wils AR R o ehis
REP . 0 : .
sl ERAPCARI U1 20 wit YRR A g‘?c?‘giﬁpétl%gftoirf:nr? d,Whigh, was isolated
r [ t T #ASy e | Mk ; n :
e o e CHLd A" i ag.
i i Hat exho [ ' f e
N U R 2R, T TSR R helol (20 RALI gt seming at
roc}ﬁetefm#é{a%t% @S2tk aakeqdhu E@lv’é‘ﬁplvv\ﬁk' &tbnﬂev%gﬂﬁzﬁd,bm \thaﬁbr was

urther precipitate. The organic |ayer was

ad M G khandsNabEaR tHeSBED acidIfi &yl vaue H@Ig(%@éig.er i Mggctfegﬂecipitate

and concentrated i n-vacuo to afford a furt

foRhe®@PRieHt wht Gbdlated BhafiftPatden Iwadlhdd wATOwpMEL aBM dried under
LCMS). Rt = 1.09;: M5 (ES) mlz 272/274 (Br) b)

vaduBmoiPg Ne(the At B loimae(ﬂlﬁg", dso)0 A solution of
oxahyl chloride (20.85 nL, 239 mmol) in
di cAioNOWRE -d698®.00)8. VAT S UH ;g Dpler; BN flow
at -60C. Dl\ggm(bss.g nm., 478 %’ml ) )v\%as a)éllded
C aquijMa/thyniw,@, ABoxidioRlz 31081 R BBRIAL Wiced T emai ned
bel ow - 50C. fter 15 mns a solution of
3- brfamer Noldtiby do D X4 iy divsiyzarb ateindi doy0)-BenzdiB4 acid methyl
nmmol) in a mxture of dichloromethane (100 nL), THE
este#003.188) gan20 LnohBHOirt Sdichlgronasthadele@0 AhLYS a3Rtiei Aghydride
the tenperature had risen to -50C. After 1 h
(40 rmeddly | was neelded6. The,mBP8trenedsy) lefisstaditer.at Them temperature
m xture was allowed to warmto roomtenperature and
ovstnighedAdteer 6 hburs & Mlviendiveas edap @atgl, gisirddinef (3t0hmL) was
reaction. H20 (1 L) was added to the reaction m xture.
addbé amt genreadtmpeminbgewestied api XN CLROHZIdayNaAFD& cooling the
(sat) and brine, dried over 20 MgSO™4, filtered and
sobdnoeat sdiddrystallisedoowtoofikbhrtibmanl ethisgeoluition w&8r 20 mL)
>100% 97% pure by LC/MS). Rt = 1.18; M5 (ES) mz
wab2ddad and 74t 72 homry stiRdiagcati naomaltkyiparatone ohweas filtered and
(4-oxo-butyl) benzamides To the prewei ghed am ne (1
thegoalidadadhacted.t Hae abliéhyae suapensgddd aNaDEE B3V ealj h0% w/w)
anhydrous di chl oronet hane (1.2 eq, dichloronethane).
anghmetlaialt(S9nmhasandetaft sbirrng dtor0ogo temperaivre evermght. After
addi tion of sodium
evaporation of the solvents, the residue was taken in water (30 mL), pH

adjusted to pH=2 adding aq. HCl (3M). A precipitate formed which was
collected by filtration, washed with water and dried under vacuum to yield the
title compound as a white solid (3.8 g, 93%). (M+1) e/z 205.
General Procedure for the synthesis of biaryl-carboxylic acid chlorides
The biarylcarboxylic acids (0.00057 mol) were treated with 5 mL of
SOCI, for 5 h under reflux. The excess of SOCI, was removed by distillation

and the crude acid chloride was used in the next reaction without further
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triacet oxyborohydride (1.5 equivalents). The reaction
was left to mx for a WD 2006/ 008133 PCT/ EP2005/ 007846
w@o06f00818her 16 hours. The crude reacti on was PEERP2005/007846
washed with saturated Na 6 (2 mL solution/reaction)
and the organic | ayer extracted. The dichl oronet hane
crfu ? sol ution was passed through an SCX col um,
pug Lﬁq Wdt he desired product in 20% anmonia in

nol act i onta ng.the co und we

N T U e R R
L Q Cener al Procedure for Suzuki coupling of
¢ r(z €9nmi no) butyl -3- or  4-bronmobenzani des -

o1 B y I ST of ta'ﬁégﬁ?‘a@%%lfﬁﬁﬁ%ﬁﬂ@ﬁ@ﬁ%@ 4~ mmol),
bidihSoubhlie g TRl BOS I B inel nalethmr%mfz@? oD and a

S IR 5 4r RIS s aen
roﬁ% @'x@per%ﬁ%ﬁ}o g owed 1M Na2CCB i n H20 was added (300

| by Pd(PPh3)4 (26 ng, O.0225
e e, GGG P Tag 3ARSHA 9EGHRY 4RI GRECol ARfed. The
re%ﬁﬁef llhrlﬁE %yt BRANES O g?%}#ﬁf gﬁlﬁ@g S0&f m?/?@égﬂ 95/5 as

tra e "was conc 0 and pur

"\ tive HPLC. The product was
Sl @%gpgggﬁc&@eﬁf&?m the HCL salt: 200 | 1.25 M

HCl G&%@“‘Iﬁ%eggp d&t g Soomﬂ(ﬂﬂ% VED kggdan(ffhgd using

the title conpou lution was s

a‘,‘.g gg?zt ated in- vacuo to afford the hydrochloride
¢ ? ég 7 ng). 20 M5 (ES) mlz 408 General procedures

for & 5811828t 190BYL B0z S 1RRULABHARE (0RUERANAICH 5 mL

from 5- br onopent anoyl chlorid hl or onet hane at

of0Gry owﬂ{@gp%@t ¥bBledA t§0hBLCI OTHeT cabRREice acﬁi“(f(')e0(§(12 mol),

eq) and iethylamne (1 eq) in dichloronmethane (0.2

1ﬁf€k—ﬁyl‘aﬁnn8€rcﬁ5§@} 8hethy I Rcboad@idei tr Qﬁ@ﬁochlorlde (EDC)
r

at nospher e onopent anoyl chloride (17eq) in

(00U edslyeindaneatflyBcrambinl bf IDMVARPW dreagldi@st and theereaction

m xture Stirred at roomtenperature for 1.5 hr. The

mBituPewas stitedtrdom eémykeptunefdrll &€4) are WO
2006/ 008133 PCT/ EP2005/ 007846 31 added at once and

t he TigaCIHACI, 18y &t whi eHe@twashe wahpeatdry deicticand! Qoncentrated
hrs. The organic solution is then washed with brine,

invicen and thbeaesidueenirifiediwechromatography eluting with a gradient
CHCI13/MeOH 99:1 to 95:5.

General Procedure for acid - amine coupling method using
N,N’-carbonyldiimidazole (CDI)

To the preweighed acid (0.55 mmol), dimethylformamide was added
(2 mL) to dissolve, followed by N,N’-carbonyldiimidazole (CDI) (0.55 mmol).
The solution was then left for 60 minutes before adding the amine (0.6 mmol)
and the reaction was stirred for a further 16 hours. The solvent was removed

under reduced pressure and the crude mixture was treated with 5% MeOH in



10

15

20

25

 10rmomutes.e

The product are crystallised by hexane: diethylether
1:1 or purified by flash chromatography. 5 Modified

WO omaosasper at ure condi tions for array synt hesPGI/ERI903007846
solution of aniline (1 eq) and triethylamne (1 eq) in-
di chl oronethane (2 nL) at roomtenperature was slowy

digddrsmerin@ 2 RENY afRy 'weﬁsBEQrW% (do2gbdand h&%‘xg)x(ﬁde solution

m xture stirred for 1.5 The sol ution was a

238nphe tue {21 0Tdgn
C T B Syt SRR 5o o

dl@tbﬁiﬁ%EO% éa?ﬂfnahﬁnﬁﬁr %Idﬂr?gofﬂ% predhEs Wlﬁlp%lepl thane. The
solution was washed wth Ddrine, dried and the sol vent

corléﬂﬂéﬂ%gaﬁi‘tﬂ@’é@%&{tﬁm&ﬁg 2he H%SFrb@@o%Jdrﬁﬁ Rvas further purified
chr omat ogr aphy or by preparative HPLC

usitigC Mlagho ehfaﬁ@do@rajsﬁﬁyélﬁﬁﬁgamme 18% 5161@014\ ﬁ#l?ﬁéhlb%ﬁ‘éthane

aromatic amne (1 €q) andtriethylamne (1 eq) are

Fra&ighedontniding ahe o@hc@ﬂ%rel@o&lbgn@d PRSIt Pemoved
added to give a 1.2 Msolution; 5-bronoval eryl

undbt egduded(fredsureq) is then added dr opwi se as a
solution in dinmethylformamde (1.2 M and the

r eaBot oless sreabtikencabok9lit heilperartiviaionOfwak Acé®mpliBhed by
The amine (3 eq) and triethylamne (1 eq) are then

heatingdtltas reasbut abr609C OROE Qai rb%foﬁmrmﬁnhgath@rmﬂu& (1 eq)
and the reaction m xture shaken at 55C for 4 h

(10f scotidf inhdisngihylfodmantidey gathe mactiontmigurs uﬁ@ﬁkﬁ)@hng, the
and partitioned between water and dichl oronet hane;
readtmnoisghei chhkye nt rsomatehgebraiurd font 8-MaGl and dri ed
over Na2SO4. The crude am des obtai ned after sol vent
evapdteanatively; toedusedtionr ef suarkoxyléc peid f (e8! ynol) and CDI
preparative HPLC. 5-(4-Methyl piperazin-1 yl)
(0.pentmanbi in acetbnittiler Ghronphetlye ansnecd€). 2 5mnel)awes added after
according the general procedure in dichloronethane at
%‘b@rmaﬁentmi}giuve V3as7 egp¢skego ahicrbwave tirmdiation for
compound. Cl6H24N30Br Mass (cal cul ated) [354.29];
10f mimiatep MtHG0°L . 38 f1e3 5B 0D 006 F@A8IBBmixture was absorbed on a
PCT/ EP2005/ 007846 32 (Br), LcRt=0.58,93% NWVR (400
OVFz cartiide;  eluted ( owith njdicmlown@ma,nen) mezhammol( 3d sinethanol/
227250(12H m; 7.44 (2H, d, J= 9 Hz); 7.55 (2H,
angnoyia golgtyon. 18505 EYrporaiog, . tk@erxgmglmesmkpurl ied by silica
cross-coupling procedure for the synthesis o
coluyn agfwieeg with a gradient ethyl acetate/cyclohexane (1:1)—ethyl

acetate—ethyl acetate/methanol (9:1). The fractions containing the product
were combined and the solvent evaporated.

General Procedure for coupling of 4-oxo-butyl-benzamides via
reductive alkylation

a) 4-bromo-N-(4-hydroxybutyl)benzamide

A solution of 4-aminobutan-l-ol (20.71 g, 232 mmol) in
dichloromethane (50 mL) was added to a stirring solution of 4-bromobenzoyl
chloride (51 g, 232 mmol) in dichloromethane (250 mL).
Diisopropylethylamine (40.4 mL, 232 mmol) was added and the colourless
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To a degassed m xture of 5-al kyl am no-pentanoic acid

bronparyl-amde (0.1 g, 1 eq) and a substituted
whesseosabdoronic acid (1.1 eq) in 10 PCT/EP2005/007846

acetonitril e/ sodi um car bona 0.4 Msolution 1/1 (4

m.) a catalytic amount of PA[(PPh3)]4 (5 mmol % was

e S T ol o o
0, 89 OSSR EE, AN gt
P YR, ASEHRR B R o o
e R
o PP LB o RO S S g
SR N8 S IMesTIE B b
in-V3E00 b GRRYHY o f“&ﬂﬁ&%a&@ﬂ @fﬁr%@?%@@ota@?ﬁ@lﬁaﬁ §? Ki

¢r0ss-— couplihg procedure for the synthesis of Ufeas

mcmgggini/&zﬁgyggB¥ a degassed 0.067 M sol ution

repared followng 25 the procedure

forpuye SGIAD [ tonitril e/ water
(1/ %14 ?ﬁ%}ggz{gxﬁo%%bg{?zyg%erﬂg%@ggci d (1 eq) and Na2CO3

(3eq) sé{lﬁxﬁ%na(gidggal_ p Ehgﬁi’i‘gr?eeg%& 2 ﬁgtg &?lﬁg)ﬂrﬁogﬁ%iﬁﬁi&omethane

The solution was frra r’mcrowav _
(2@@9@4%&%@1&@&5&&%’5&%@% 33 M SOQBSI6 HTl,"E5.2 mmol)
t he o! | ow ng parameters: power = 200 watt; ranp tine
was _adddd Raufielsiyt eARirmZ WM e tOAPeratIROeemBIRIB BERW -50°C.
200 psi. The acCetonitrile |ayer was separated and the

AfEsuds Hiins W &ol@PoP Wi ULIBGGINGA Sy Resx 9Bl iylbenv@sRiay 10 g,
with di clhl or or?et h%ne/ MeOH f ol | owed "by Y CH andent her11 59( 8

36N3MPH i 0a hisitard RE @ichdsieimethhge f2ACHIO)STHF 340 mL) and

contai ning the desired product were conbined an

DMSICe¢5 UnDEwdsesddar] AftesSOr ins fied tahp&edbiengad Metrtea-50°C.
was wei ghted (1 eq, prepared follow ng the procedure

Aft@r 1 Wrgathydeséné Bed3gbgyep, 1 Pphaast) wasadiede Thd hdsture was
and di ssolved in a degassed 10 solution of

allaeeidor tvairinefonadomn téberatQrd4nd)stirieal dhemiglol. G1C/AAS indicated
boronic acid (1.1 eq), Na2C33 (3 eq) and Pd[(PPh3)] 4
cofriféti onwf) theaeachdneH, OT(H 0ninit)uwes addsd heahedeatti@D ixture.
and stirred for 20 hours. The solution was filtered on
The organic layer was washed with 1M HCI, NaHCO; (sat) and brine, dried
over MgSO,, filtered and concentrated in-vacuo to afford an orange oil
(9.93 g).
MS (ES) m/z 270/272 (Br); 252/254 (Br)
a) 3-Bromo-N-(4-hydroxybutyl) benzamide
A solution of 4-aminobutan-1-o0l (20.3 g, 228 mmol) in dichloromethane
(50 mL) was added to a stirring solution of 3-bromobenzoyl chloride (50 g,
228 mmol) in dichloromethane (250 mL). DIPEA (39.6 mL, 228 mmol) was

added and the colourless solution was stirred at room temperature. LC/MS
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Celite layer and purified using SCX or preparative
HPLC. Exanple 1 15 N-{4-[4-(2, 4-D nethoxyphenyl)
W(ph(memmim- 1 yl]-butyl}-4-(pyridin-2- yl)-benzeei/ar2085/007846
- (2, 4-di net hoxy phenyl) plréq)er azine hydr ochl ori de-
Prepared with a rmdlflcatlo of Pascal, J. C; et el.

ittty oyl by B el @n.rp T, Siflon. was

tragﬁgerﬁe (6}%9 m;l? %& f\ﬁﬂ%@l ?ﬁ(_c? e&%'g%lebu i a h%g{e?d}i%hﬁ% solid
pr%@{p&ﬁéﬁqffj BHg &ﬁ?g%f%ggﬂtéﬂeht c?ffeﬁldantsth ewﬁﬂ dc)'ﬁmor%f‘ethane to

pressure and e resi

okl L A 2 0B, 1581 0 RIS e e
fuﬁtgj@?%g&ggngge WW@Q@&&%@&&@%ZW%ZWQ ang, NaHCO;

(séﬁ{ ﬂﬁ’f}a oVt iﬁgg‘@ﬁt? £ )r(ci:/(g eny&?cerﬁfj&ted‘o’mo‘?i&fo t&*h¥fordh further

pi pérazin

NIRRT R 87 Eoat Aol PGy he
%?2?%%&2%%@5?**%%&39%@%?thS“’i‘osY A mi xt f}'r A
?b(ﬁﬁbwaﬁuﬁé#h%g%ﬂﬂﬁ %‘g)&glrhpg? ggllﬁg H;ldz ochl ori de
an g /grét%ﬁufalt %fo %m&%a@ﬁ%@ %snfﬁt) 2391%11(&) %a&qllaﬁiﬁlethane

refluxed for 20

(9W0Hﬁptw-£§ bt‘i‘ﬁed%{&& A R flbwt wﬁsdq@d mq@@%axtmﬁm 478 mmol)

i nso marerials were renoved by filtration and

whe SR d Wt fadfl 3nstRa gl {Hak 1Bk erepfifbrafuie Masdihagsbeteie-50°C.

concentrated to drynesS in vacuo. 10 The residue was

ARREI S afinby SoRARINOST @PBbbrﬁB-Nl(HLﬁﬁdxﬁﬁb/bmy Nb‘benzamlde 1(50 g,
CHC13/ MeOH 95/5 as eluent. Yield: 68%

184 AR irf -al ikfire4d dihl8Porhethahk) (100. ﬁiL)(, rTTHEH][400 mL) and
3.79 (s, 3H), 3.73 (s, 3H), 3.65 (m 2H); 2.98 (m

DMBO @O@%L() vadhtided. Aftef B0 mat) theltefpdraturéiad diSerc}o -50°C.
(2, 4-D methoxy phenyl) piperazin-1

AYﬂeQ DLH whiah Xﬂ@Hﬁné(ﬂ%t’l q) 956 mmol) was added. The mixture was
2-{4-[4-(2, 4-di et hoxy- phenyl ) - pi perazi n-1-yl ] - butyl}
allowed ndoband t3rdoaneeniferdfi23mdwtinred mﬁfehlyxglﬁzLﬁléMS indicated

hydrate (0.000478 nol) in

completion of the reaction. H,O (1 L) was added to the reaction mixture. The
organic layer was washed with 1M HCI, NaHCO; (sat) and brine, dried over
MgS04, filtered and concentrated in-vacuo to afford an orange oil (9.93 g,
>100%, 97% pure by LC/MS).

Rt=1.18; MS (ES) m/z 252/254, 270/272 (Br)

Reductive alkylation on N-(4-oxo-butyl)benzamides

To the preweighed amine (1 equivalent), the aldehyde was added
dissolved in anhydrous dichloromethane (1.2 eq, dichloromethane). The

solution was left to mix for 90 minutes before addition of sodium

triacetoxyborohydride (1.5 equivalents). The reaction was left to mix for a
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ethanol (2 nmL) was refluxed for 2 h with stirring.
After the solution had cool ed, any insoluble
woraioendsBxs were renoved by filtration and washedr/mpP1ons/007846
20 EtCH. The filtrate and t washi ngs were
concentrated in vacuo to dr5 ess. The residue was

fur{BE S Bt g hartrige reanipact sTnoRhas Qﬁﬂ?ﬁ&%}g *,i%achm
(2 rPFn cg%l%%éegéﬁ@g}m gé.ﬁ?c g%a;rgc(lgyerpg%trao;e@1Tbﬁ]d|i_l)q}inr6methane
o ot laing ol S it o st e
in Yo% b daign i hp{petaf F%ﬂ%ﬁzzrésg/eq%w@é%.% eaéggznrﬂ;ll@ were
N

15 E%I;SZC{,% 27 (%tz iy coup @fs -aminggbugyl-3- or
4- bgg’%gbfgzc]ni@eﬁ( g] ﬁ)zf}_?p(%lzjz _eLél) zn( ggeggzl_l') (qu ]\9{}46}3{ @ce;tg&gigmzm-] -

b?@b-ﬁbl%n&%gy?’%%zdezgég AD %%}%—aﬁnyiﬁrcwgg ézlc %S) Zm 7 %

et o
0,293 5§ I enIay | f@?am It ?g nfpdded to 2
mic%g@f L p et "
ST, 1 S UL 048 oo
(263’}5% Og)l%’aﬂ(ngnél Tﬁ@tub%v&% Zalp%e@nghgligfi ga%% 51?(% lcgzgied into
the Qﬁwlcr@%v')we Jor 30 r?lgls(ﬁ 1§O‘|)’C Q“h‘égrge%?iloﬁ% ﬁk}%@e({ ?ng)u'g)n celite

|
and?gré%l‘;/e;(d éﬁNﬂlAg\J(I:@N@gIO (%%ﬂ%ré@%w‘a%&%geﬁ%feﬁ&%cﬁ@ andMpurified

by reverse phase preparative HPLC. The product was taken on directly to form
the HCI salt: 200 pl 1.25 M HCI in MeOH and 800 pl dichloromethane were
added to the title compound and the solution was shaken and concentrated in-
vacuo to afford the hydrochloride salt (38.7 mg).

MS (ES) m/z 408

General procedures for 5-alkylaminopentanoic acid arylamides
preparation from 5-bromopentanoyl chloride

In dichloromethane at 0°C-room temperature: A solution of aromatic
amine (1 eq) and triethylamine (1 eq) in dichloromethane (0.2 mmol/mL) is
cooled at 0°C under nitrogen atmosphere. 5-Bromopentanoyl chloride (1 eq)
in dichloromethane (0.3 mmol/mL) is slowly added and the mixture stirred at

room temperature for 1.5 hr. The amine (5 eq) and triethylamine (1 eq) are
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60% 0.8 nL/mn; Rt = 5.396; Area 98% Exanple 3 25 2
Ni t ro-bi phenyl -4-carboxylic acid {4-[4- (2,

wa2asmetiboxy phenyl)- pi pera2| n-1 yl]-butyl}- aPﬂ?"ﬂEPZOOS/007846
Prepared from

T 4-14-(2,4-di rrethoxy phenyl) p| perazin-1-yl]-butyl am ne

el GORRSHOE I FELGTPRCHARIHorsh i o 0 b T
org%ﬂ_@ﬁﬁ\ﬂup hO 3 %@exéag%&i v%fd; lgrixgéjedﬁggté%@ the' g%l\%nt TéMoved.
Thelﬁgddu(g:t &{Z 3‘}’5%&%%@*6@%&%‘1 }_g’&yg’etgé l%rgga;ﬁﬁed bz flash

49(m2H) 2.97 (m 4H); 2.63 4
chrémﬁgog}}]%lphg .68 (m 4H) l(\/ass I(_I)ES) m z ‘(’/om 51SD(MF1

o0 B ‘Eon%gﬂzgﬁ@“ P Bk BRSO o
301‘%10%?’33}1?1@@6& ‘X)Fﬁiﬁi@ 1c Eg me 1(n4f110h_loromethane (2 mL)

at réogf e@&?i’lﬂ%e\&% %IO\?I LAY 9-b1rbYdd petanloly @fldiede (1 eq) and

repar rom 4- di met hoxy- phenyl - pi per azi n-

the midde QHk¥d 383 765 ndST H’é‘golutlon was added to a prevmusly prepared
St

uor obl pheny(™-4-carboxylic acid fol l owing t

i ( I d
e N

3
Wei(e%ké%m £ I%Bgfgien;ﬁgfa%ul(leﬁbfor?%@ }71%5 (lgﬁa 6 anZdél)szléﬁl(oéT \mlllﬁ) washed

W1tﬁ}§ﬁlc( Qﬁxec{lkﬂd tl‘ff’e Z&V@ﬁt réhbved. The podudbiwerd pilified by flash
760 (m 4H): 2,44 (t, 2H): 1.66
chrbi’ﬁatf}gl) &%@ CI\?EE Pﬁrétl% H®2C(Mr1, 100%; HPLC: col um

Zor ba HZO(CFSCOO-I pH = 2,3) 25 50%

. YTt MRSl eetal) o o o
amthdi(methpxandheryhylamine (1 eq) are weighed in a glass vial and
1,2-dichloroethane is added to give a 1.2 M solution; 5-bromovaleryl chloride
(0.95 eq) is then added dropwise as a solution in dimethylformamide (1.2 M)
and the reaction is shaken at room temperature for 1 h 30 min. The amine
(3 eq) and triethylamine (1 eq) are then added as a solution in DCE (amine
concentration 1.8 M) and the reaction mixture shaken at 55°C for 4 h. After
this period, the reaction mixture is cooled and partitioned between water and
dichloromethane; the organic layer is washed with sat. NaCl and dried over
Na,;S04. The crude amides obtained after solvent evaporation at reduced
pressure are purified by preparative HPLC.

5-(4-Methyl-piperazin-1-yl)-pentanoic acid (4-bromo-phenyl)-amide
Prepared according the general procedure in dichloromethane at room

temperature to give 3.7 g (70%) of the title compound.
C16H,4N3;0Br Mass (calculated) [354.29]; found [M+H+] = 354/356
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WD 2006/ 008133 PCT/ EP2005/ 007846 37 piperazin-1
yl J-butyl)-am de Prepared from 4-

WO 200620813311 met hoxy- phenyl ) - pi perazin- | -yl] - bRCER20DFI@7846
and 2'-net hyl bi phenyl - 4- car %gxyl ic acid follow ng the
general procedure (acid chlForide nethod). 5 Yield:

Bél%'l—l—Nl\/R(CDClS) b (ppm: 7.80 (d, 2H); 7.35 (d,

; 7.2-7.4 (m 4H); 6.88 (br s, 1H); 6.79 (d, 1H);

6.4;%0( %_6]0}—% %6 (m 1H: 3.82 (s, 3H):; 3.76 (s,

2.98 (m 4H); 2.66 (m 4H); 2.47

y %@% (R0 Ml Q) 13 (A A I DB A
268 e 0: 0 (P8 o Tt WG TRt (28 By A0 1995 1k

)yl]-butyl}-4-(pyridi n-2-yl)- 15 benzam de a)
2 {4 [ 4- (2 I\/Ethoxy phenyl ) piperazin-1

e aatitrls SEMequPehali e SW%W%E%@%‘:?%%C@?%&S of

772(m4|—|) 6.89 (m 4H): 3.81 (s,
“"’2‘?’[)’"’%6 3.15 (m 4H): 2.60 (4HH)n) 2. 4OS(t 2H) ;

g-r (%eé!{gsefliﬁbﬁ#q of (jzalw i eparg‘%ﬁaﬂbic acid bromoaryl-amide

azin am ne ccording to the

0085 1 T S SR RS0 50
ac%fgm&{%go% n?ﬁl é}‘ﬂi'%?e ((%véllélssl(%lgho%"@/’l (%O%%)gag%%t%?uc amount of
Pdgfﬁ?ﬂ%oﬁséﬂﬁﬁé}@ut i alliedt Telatdodbironnhantiehted at 90°C

pyridin-2 yl)- benzam de

fog ?ﬁ?pﬁgggtggé?r%cg&%ﬁﬁﬂmmrfadlw&hCt'lBOZ‘Mdtﬁ) HRNAWIC again other
20 minutes. The organic layer was separated and purified by SCX column.
The solvent was removed under reduced pressure to afford the corresponding
product.

General procedure for urea synthesis from isocyanates

To a cooled 0.2 M solution of amine (1 eq) in dichloromethane, 1 eq of
bromophenylisocyanate was added. The mixture was left stirring at 0°C and it
was stopped when a white solid was formed (1 h), after ca. 1 hour. The
product was recovered by filtration as a white solid which was used without
further purification.

General Suzuki cross- coupling procedure for the synthesis of ureas

Microwave irradiation

To a degassed 0.067 M solution of bromide (1 eq, prepared following
the procedure for ureas described above) in acetonitrile/water (1/1), the

appropriate boronic acid (1 eq) and Na2CO3 (3eq) were added followed by

PA[(PPh;)]s (10% mol). The solution was irradiated under microwave
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general procedure - carbodiimde nmethod. 5 Yi eI d: 41%
Mp = 152. 3-154. 6C R{ (CHC13/MeCH 95/5) = 0.15 'H NWR
W@ aeu®i3b (ppnm): 8.66 (d, 1H); 8 00 (d 2H) ; FC’BEP:(OdS/007846
2H);  7.70 (m 2H); 7.21 (m3sl 8-7.0 (m 5H);
3.80 (s, 3H); 3.44 (m 2H); 27303 10(m 4H) ; 262(m

L L U
 ASEAATBIES M ot T By S0 P i

lay?_eoI I %%M y%&&gﬁ%ﬁ g?ﬂi )ihP! 'd?ﬁ&é‘%ﬁf Ctlllree, ng‘lpﬁ.giﬁé& u@[)ﬂﬁﬁ SCX column

ner al ol ecar
wafildk | {teL }9&?%9;9@3‘3‘%@&%6/ N&gﬁif@m’?g?%gn ¥ MoQHa 3, then
N}iﬁeny gcl) ggurtg'zfﬁlﬁ )pfba}lf’td eﬁl(% ﬁrécr:rt][iﬁ@ %%fa@ufnlgg@l gs@reld) product

We%gsgxmﬁ 48 TP TRk L) 15 Cher

e mxture Is a react for 18 h.

Vor kery Mmed by preparative HPLC affords the title
corrggluﬁ’ggpé%g g 41% > 95% pure) as fornate salt.

SZZ"{%@ F%@%E\é\}\%sﬁffﬁ %ﬁﬂeﬁut Ptegg/gpr%g& mdﬁ ?ar)rlé?ﬁffug%‘ %%F?Mb@ﬂhre for
ur%ﬂé‘zde 4 93 bé‘ve’f_)b g%’d‘e'd A a 22n§ék (f?d's'k fir)d fi?ss‘éfvé&lﬁl a degassed

soﬁrtﬁﬁl z)foéce(tgﬁitrﬂ@/wa?erl%i/?l 1(7 O@lNQ V’p(,2@1@§3/ 0838 boronic acid
PCT/ EP2005/ 007846 7.6 (1H, dd,

(1 .4-%)4Na%c %ﬁe%aﬁcﬂ-?‘d[@?hﬁ}ﬂ(?()%tﬁlm( seSddded 18R mixture

- Azepan-1
wa)é' h&iﬂe&l' at 80PQr akld Rtidrad fhENDARLER. Phé)soMition was ﬁltered on
(4- Hydroxy-butyl)-4 pyridin-2 yl-benzam de CDI (4.0
Cefliite 28yermid p Mﬂﬁeam@@%ts«zx ot Prpar@tivel HRLQYr i di n- 2- yl
benzoic acid (5.0 g, 25 nmol) in dichloronethane and
theExeast/edn m xture stirred for 4 hours.
4-am nobut anol (3.0 nL, 30 mmol) was added and the

N-{4-[4-(2,4-Dimethoxy-phenyl)-piperazin-1-yl]-butyl}-4-(pyridin-2-

yl)-benzamide

a) 1-(2,4-dimethoxy-phenyl)-piperazine hydrochloride

Prepared with a modification of Pascal, J. C.; et el. Eur. J. Med. Chem.,
1990, 25, 291-293: a solution of 1.48 g (0.0097 mol) of 2,4-dimethoxyaniline,
1.89 g (0.0160 mol) of bis-2-chloroethylamine hydrochloride and 2.00 g of
K,CO; in 25 mL of 1-butanol was refluxed for 24 h then filtered hot.

The solvent was removed under reduced pressure and the residue
triturated with acetone. The resulting powder was filtered and dried to give
1.25 g of the title compound.

'"H-NMR (DMSO-dg) & (ppm): 9.21 (br s, 1H); 6.82 (d, 1H); 6.52 (s,
1H); 6.42 (d, 1H); 3.74 (s, 3H); 3.68 (s, 3H); 3.12 (s, 4H); 3.07 (s, 4H).

b) 2-{4-[4-(2,4-Dimethoxy-phenyl)-piperazin-1-yl]-butyl}-isoindole-1,3-
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reaction mxture stirred for 4 hours after which the

sol ution was washed with a 10 saturated sol uti on of
wWOR®EOR133The organi c | ayer was separat ed, dri eBCDERI005/007846

MSH4, filtered and the sol vgnt renoved under- reduced

pressure. The product was purified by colum

di chromat ogr aphy (di chl oromet hane, di chl or onet hane/ MeCH
O.L/% to give 2.4 g of the title alcool. LCR = 0.98

%Jgﬁ(frﬂ_%mjgsth%g%nei@]% Oﬁ'éd?,'%é%(‘g@l? dv!'igi\h a Y.; et
al?’v‘éﬁmﬁé‘%’ %ﬁiw 1989, TD-ARIPT " a5 (1h

Con it o 2@44‘5%3@%‘9“2“91%?*?%9??%9 o@%ﬁﬁy%gﬂ 124"
SPERRRERES, Dtionel wgolserlaaie xico
(ogféigfgeqpé}pd%ai\'z(ao%m@@qno PVBRA( 3eth 1éih§118 m@hé WBsml) was

[ owe fter 15 m’ns by a so ution of al cohol

T

mﬁ%?&‘is weie deebmtrh%ﬁ Ald Wesskd Y iWROHCH TheMltrate and

tenperature and stiTtred overnight. LC/ MS indicated
thQ‘W%hSﬁ%ﬂé’We% cbiBef@acHi tBiryRbSs I vadic | ayer was
washe th

a saturated sol ut| on of NH4C , dried over
MySGhe f Hdsidiedwand f?&p6‘6§308ﬂ(ﬁﬁaﬁ@¥é}ﬂﬂzoaﬁ/ QO7&46gel with
40 concentrated uné%r reduced pressure to give 100 ng
CH@l?fM@@PP%WEM&ZWEHW 68y, LC/ MBS Rt = 0.98, Mkl =

whi ch was used in the next step wthout further

pur i f{ eaiROCDVI NS (iR EPIB- @nyuﬂbumz {4, Py &.40 Zm, 2H);

yl - benzam de 5 Azepane (50 | .45 mmol ) was wei ghed
3. 79t(@ 31D sars g,a3H),v3 ab. (nToZHt)hEsQS (the 4EHu@eb1 (m, 4H); 2.41 (1,
N- (4- oxo- butyl)-4-pyridi n-2-yl -benzam de (100 ny,
219);377.661@h,)4Mas added, dissolved in 2 nL of anhydrous
di’chl oronet hane. The reaction was left to mx for 90
M nu)es-/Hef2os - Dok pphehysqupanazin-1-yl]-butylamine
tri acet oxybor ohydride (118 ng, 0.56 nmol), after which
it was sslutioedof o- {110[41—62J4@dnneﬂnbxye}dmrtyé)rpep%mamel -yl]-butyl}
bef ore washing the crude reaction wth saturated
-i N6l d6Be (123 -0 @0008 3 6 anol) etk bydiamina h@dmtgaiaq%)oﬂ 8 mol) in
| ayer. The dichl oronet hane crude sol uti on was passed
ethhnoligl aii)S@éscrdflumed douli hgwitthetidengr édfter darisolython had
20% ammoni a in nethanol. Fractions containing the
cooled, any insoluble materials were removed by filtration and washed with

EtOH. The filtrate and the washings were concentrated in vacuo to dryness.
The residue was taken up with CHCl;. The CHCl; layer was washed with
water, dried and concentrated to give the title amine. Yield: 50%.

'H-NMR (CDCl;) & (ppm): 6.85 (d, 1H); 6.41 (m, 2H); 3.81 (s, 3H);
3.75 (s, 3H); 3.01 (m, 4H); 2.63 (m, 4H); 2.40 (t, 2H); 1.35 (m, 6H).

d) N-{4-[4-(2,4-Dimethoxy-phenyl)-piperazin-1-yl]-butyl}-4-(pyridin-2-
yl)-benzamide

Prepared by reaction with 4-(pyridin-2-yl)-benzoic acid according to the
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conmpound were conbi ned and the product purified

further using HPLC prep 15 to yield
wWOR(40Mepan- | -yl - butyl)-4-pyridi n-2-yl - benzanPGEER®05/007846

the formate salt (47 nyg, 3@%:yi eld). 1H NVR (CDC13)

8.08 (m 4H), 7.77 (m 3H), 77.27 (m 1H), 3.54 (m

: , 1.73 (m 6H) Exanple

gexﬁé’%})pggcgbéfé?}(%ﬁ@cfxlg;pﬁgéﬁ?@rﬁ%'j% acid (3-chloro

phegyly: 3gbgle Fol | owi ng the general procedure in

di chl or 6ét hane/ di met hyl f or mami de at 55C,

3-c i b . a&? et hyl am ne
(GOMrF&iQQQ-ZS%icof(?ég{%Sggs@o%g)’?n |frr$3dtlﬁyl %/or man de
0. o r | o .0~ .
ol RS Ve R TORRE - (6@ HPE O3, )7 35 (4, 2m);
r DS I K My R . H 1 : .
TSR R e S 2 P PE 5 26 (RO B2 (& 1HD); 6.36
[ . Y <D h e i XL oI, .
T L B oy P AP P POy o P e P08 G 4HD:
2.4J7IP¢¢C2Hf)§qwrﬂ)s(ﬁlb@ 2006/ 008133 PCT/ EP2005/ 007846 41
itle compound” (118 ny, 67% as a white solid as
for t 0 . I eddhol294. 82] ;
(Touny MR B s O R o O Qe 18
met Hed)C N 10490 ZAdrBax dOBOMEDH 18043 ( 2H,0M20%;. 320 mL/min;
(6H, m; 2.31 (2H, t); 5 2.48 (6H m; 7.05 (1IH, dd,
Rt §=84; dred)s 99930 (1H, m); 7.41 (1H, dd, J=8.4, 0.8);
7.80 (1H, s); 8.21 (1H, HOOOH,s); 10.1 (1H, bs).
ExaRpasipl® 25- nor phol i n-4-yl pentanoic acid (4-brono
phenyl ) -anm de Prepared accordi ng the general procedure
in Bi ofeqfirnglidt atb- L4 (L endbnethok Ivgiterézin-1-
Ig (Q%Hr%? t he titlle gonpomjn%{l(cmlm?ﬁ%ﬂ%ggvﬁp@r i
yijcbaiytubatigd) [341.24]; found [ MrHH+] = 341/343 (Br)
LcRt =2. 30, 100% NWVR (400 MHz, DWVSO): 1.44 (2H, m;

1. SPrepaired nfyom24 49- (@84 dimethoxs pBebdH ) {piberanin- 17yH4butylamine
(2H, d, J=7 Hz), 7.54 (2H, d, J=7 Hz). Exanple 11

and 4Pbipdrengi carbeyylipentdhollcwarg thd gehemiprpbahye)(aaid deloride
Prepared accordi ng the general procedure in

metlied). or onet hane at room

Yield: 35%

'H-NMR (CDCl;) & (ppm): 7.82 (d, 2H); 7.5-7.6 (m, 4H); 7.48-7.5 (m,
3H); 6.89 (br s, 1H); 6.77 (d, 1H); 6.45 (d, 1H); 6.34 (dd, 1H); 3.80 (s, 3H); 3.73
(s, 3H); 3.49 (m, 2H); 2.96 (m, 4H); 2.64 (m, 4H); 2.45 (t, 2H); 1.68 (m, 4H).

Mass (ES) m/z %: 474 (M+1, 100%); 496 (M+Na, 6%).

HPLC: column: Zorbax CN AcCN 40%/H,0 (CF;COOH pH = 2,3)
60%, 0.8 mL/min; Rt =5.396; Area 98%

Example 3

2'-Nitro-biphenyl-4-carboxylic — acid  {4-[4-(2,4-dimethoxy-phenyl)-
piperazin-1-yl]-butyl}-amide

Prepared from 4-[4-(2,4-dimethoxy-phenyl)-piperazin-1-yl]-butylamine
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235

tenperature to give 1.7 g (33% of the title conmpound.
20 Cl6H23N20Br Mass (cal cul ated) [339.28]; found
wW(Q hobte9s8133 339/ 341 (Br), Le Rt = 1.86, 98% NVRPCHBP2005/007846
MHz, DMVSO): 1.51-1.64 (10H, ;0 2.34 (2H, m; 2.23
(2H, m; 2.76 (4H, m; 2.97%(2H, m; 7.12-7.264 (2H,

ang%rﬁgﬁé%i@%%ﬁy,};g{-gﬁgq(ﬁlff g%l)dp@%fcg\ﬁé}ggzgeg églhersa)l'procedure (acid

trif omet hyl - bi phenyl -4 yl') WD 2006/ 008133
Ch&&’l‘} %%(%07846 42 am de Prepared according the

Permarit 5701 Gued by Suzuki coupli ng {0 give 0.1 g

(cal BoRMBA Pl b R Bt e ) L4575 Bigary: 7.3-7.4
(it GRS 450 Pﬁﬁ%ﬁ%‘“@z‘@% 87 Qi R s.80
3P§Z’331%¥§6%4‘§31’5-%9é§112§4§,2“53 (e 438 053 (Bl . 226 (5 D 1.68

(m Q&Exarrple 13 4'-[5-(4-Methyl piperazin-1 yl)
pen anoyl am noJ- bi phenyl - 3-carboxylic acid arri de

E et g gt 2[%?24’ RIS
cﬂﬁpﬁc‘%{m‘ﬁ"e@é‘ﬁ%%&%% R g%@f%%p@mw =2) 50%

9Bl =1, 06, 100% NVR (400 M,
$?¥20@1%ﬁa%?%2H M 2.10 (3H g)

2.1% x%nﬁﬁ (A2H, m; 7.40 (1H, s); 7.49 (1 H m: 7.68
(4H, 778 (2H. m: 20 8.06 (1H, s); 8.11 (1H, s);
9.9%: (F]lh'm &bip RarBo3iicA- Hegd y|{4p[41?2 afzéz’ﬁné't‘hﬁk)z -phenyl)-

pent anoi c aC|d (2" - met hoxy- bi phenyl -
piperazin-1-yl]-butyl}-amide

Prepared from 4-[4-(2,4-dimethoxy-phenyl)-piperazin-1-yl]-butylamine
and 2'-fluorobiphenyl-4-carboxylic acid following the general procedure (acid
chloride method).

Yield: 20%

Mp = 124-125.5°C

R; (CHCI3/MeOH 95/5) 0.21

"H-NMR (CDCls) & (ppm): 7.81 (d, 2H); 7.56 (d, 2H); 7.1-7.4 (m, 4H);
6.99 (s br, 1H); 6.76 (d, 1H); 6.43 (d, 1H); 6.33 (dd, 1H); 3.78 (s, 3H); 3.71 (s,
3H); 3.46 (m, 2H); 2.94 (m, 4H); 2.60 (m, 4H); 2.44 (1, 2H); 1.66 (m, 4H)

Mass (ES) m/z %: 492 (M+1, 100%);

HPLC: column Zorbax CN AcCN 50% / H,O (CF;COQOH pH = 2,3)
50%, 0.4 mL/min; Rt = 13.525; Area 96%

Example 5

2'-Methyl-biphenyl-4-carboxylic acid {4-[4-(2,4-dimethoxy-phenyl)-
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Prepared accordi ng the general procedure in

di chl oronet hane at room 25 tenperature foll owed by
w@amekosiadbupl ing to give 46 ng (51% of the tiPCEEP2005/007846

conpound. C24H31N303 Mass (cgfcul ated) [409.53];

(found) [MtH+] = 410 WD 2006/ 008133 PCT/ EP2005/ 007846

Plé%sé%f'ﬁ%’f o TaoH e 2,07 (3K 8)s
( SHJPI%E g’b'nz ). [4 2 %d(ﬁ&ho?&%' I_Fl‘?’erﬁg) ﬁp@'&raﬂn -3 }713 butylamlne

arﬂ@ 12 ﬁlé&%@?hﬁ@%l 4‘0 ?)(yl(lz Q@id(_dl gﬁlnéoﬁlbc?) eZﬁ:)r/?l A{)rocedure

(ax{d:@m%@m@ylln)eﬂm& yI J- [1, 4]diazepan-l -iumformate

Prepar ed accordlng the general procedure in
di chyn@meidane at room tenperature foll owed by
Suzuki coupling to give 0.04 g (37% of the title 10

| t . - .
OISO iF BRI 127 4. 1

4 5 2
6. %Qggﬁ Eblg/ﬁiomgwg\/g% 1}@5@16'@ ‘H‘I)ﬁ 8*3966&}(1%'1_'?{)8)@ 8(22{';4, 3TH), 3.76 (s

SHRHS.50) (m2248); 0298 (M, 413) 52, 6(63€I|n 9H); 2,67 ()85 (s, 3H);
3754 (4H, m, 7.24-7.42 (3H (2H, d, Hz) ;
1.70(nf,2H1) d, J=9 Hz); 8.16 (1H s) 10 03 (1H S)
Exarrpl e 16 5-Piper idin-1 yl pentanoic acid
(3" -Miysk ORS) bi/RMEnY BB I} and@hs) 20 Prepared accordi ng

t he general procedure in dichloronethane at room
t emIEPBCuree]fudinl Doebcxb§ § SueOKi 4 €L ON@ R QO pbl 682,8) 60%,
(58% of the title conpound. C22H28N202 Mass
1.0aalLémimtRty [133284Akea Ob&lind) [ MFH+] = 353.32 Lc Rt
= 1.90, 99% 25 NWVR (400 MHz, DMSO: 1.34 (2H, m;
1. AQEAarAple(6H, m; 1.57 (2H, m; 2.19-2.33 (8H m;
6.73 (1H, d, J= 8 Hz); 6.95 (1H, s); 6.99 (1H, d, J=7
Hz) ;N7 42R14( 20 e thoxyTp e piparyzin? | 5] (auty [ jed - (pprlin-2-y))-
Hz); 7.87 (1H, s); 9.56 WO 2006/ 008133
b&#CuEnER2005/ 007846

a) 2-{4-[4-(2-Methoxy-phenyl)-piperazin-1-yl]-butyl}-isoindole-1, 3-
dione

Prepared according to the general procedure

Yield: 80%

"H-NMR (CDCl;) & (ppm): 7.72 (m, 4H); 6.89 (m, 4H); 3.81 (s, 3H);
3.69 (t, 2H); 3.15 (m, 4H); 2.60 (4H, m); 2.40 (t, 2H); 1.66 (m, 4H).

b) 4-[4-(2-Methoxy-phenyl)-piperazin-1-yl]-butylamine

Prepared according to the general procedure

Yield: 53%

'H-NMR (CD;OD) & (ppm): 6.90 (m, 4H); 3.83 (s, 3H); 3.05 (m, 4H);
2.79 (t, 2H); 2.66 (4H, m); 2,43 (m, 2H); 1.60 (m, 4H).

Mass (ES) m/z %: 264 (M+1, 100%).
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44 (1H, br s); 9.94 (1H, s). Exanple 17
1-(2' - Chl oro-bi phenyl -4-yl)-3-(4-norpholin-4

W@ Reob1o81B3 - urea 1- (4-Brono-phenyl)-3 PCT/EP2005/007846
- (4- mor phol i n-4-yl -butyl) -ur was weighed 5 (0.8 g,
0.22 mmol ), placed in 2 necKs flask and dissolved in a

m0) & St R resr BB Bl Bt 159 PR 5T Bgtdn-20-
and 2C8 (0.65 g, 0.6 nmol) and a catal ytic anount
am%(PPhS)M werer then added in sequence and the

The%g%]?ar\gﬁsbr?hgeafc xgnaxklltﬁ %esﬁ 58805 01c e?cgdl%.%%?dmg to the

utio |Itered "ayer

A
9 58 (2
1 7%1%‘2‘&1@%? 2(94 2.98 (2E|H)n), 3. 06- 3. 2(2 (H’4Hfﬁ’n),

%3 425%§H,15m6(§ 8 (4H, n), 7.24-7.29 (5H, 15 m,

8.31 (1H, s) Table 1 - Exanples
%% ction of the conpounds
syntgﬁem sed5 Y P=SE1S

ch wete prepared according to the

h
0 sclNMR feLRE) B ()28 QLU DR 08! 2Ehe 284 (d, 2H);
7W) &tj}g)smtl 1 P 6.807. 5H§ 3-8b7¢s \M{fmtlw(m 2H); 3.03

is indi’cated as the HCi'salt, the dal't was

(mf Q&'I'Fdz by (g, sm} A2 hotnpifel 65 ¢, base in nethanol and

addi tion of 1 eg il ether followed by
evapargd (1o%) ﬁf/zt%eMS"(MP!nI SLO0M B 6 NEVEQUD0I8Y) | S

i ndicated as HCOOH (form ¢ acid) salt, the compound

was HpRIL | @flubih Z@)&SQ}@V@S 'M@dﬂﬂ@%?ﬁiz@@@%o@i Q0@&13#hin; Rt =
PCT/ EP2005/ 007846 45 b ¢ p, O on a,,, 640-5

4.72; area: 99.9%.

Example 7

I1H-Indole-6-carboxylic acid {4-[4-(2,4-difluoro-phenyl)-piperazin-1-
yi]-butyl}-amide

Following the general procedure, 6-indolecarboxylic acid (44 mg,
0.27 mmol) is dissolved in dimethylformamide (1 mL) and
1,1’-carbonyldiimidazole (44 mg, 0.27 mmol) is added. 4-[4-(2,4-Difluoro-
phenyl)-piperazin-1-yl]-butylamine (73 mg, 0.27 mmol) dissolved in
dimethylformamide (0.25 mL) is then added and the mixture is allowed to
react for 18 h. Work-up followed by preparative HPLC affords the title
compound (51 mg, 41%, > 95% pure) as formate salt.

Cy3Hy6F,N,O Mass (calculated) [412.49]; (found) [M+H+] = 413

LC Rt=3.02, 100% (10 min method)

NMR (400 MHz, CDCI3): 1.51 (4H, m); 2.34 (2H, t); 2.47 (4H, bs);
2.93 (4H, bs); 3.26 (2H, m); 6.49 (1H, s); 6.95-7.01 (2H, m); 7.12-7.17 (1H,
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8.26 (1H, t); 11.27 (1H, s).

Example 8

N-(4-Azepan-1-yl-butyl)-4-pyridin-2-yl-benzamide

a) N-(4-Hydroxy-butyl)-4-pyridin-2-yl-benzamide

CDI (4.07 g, 25 mmol) was added to a solution of 4-pyridin-2-yl-
benzoic acid (5.0 g, 25 mmol) in dichloromethane and the reaction mixture
stirred for 4 hours. 4-aminobutanol (3.0 mL, 30 mmol) was added and the
reaction mixture stirred for 4 hours after which the solution was washed with a
saturated solution of Na,COs;. The organic layer was separated, dried over
MgSO,, filtered and fche solvent removed under reduced pressure. The product
was purified by column chromatography (dichloromethane,
dichloromethane/MeOH 1%) to give 2.4 g of the title alcool.

LC Rt =0.98 min (5 min run)

(M+1=271)

'"H NMR (400 MHz, DMSO): 8.71-8.66 (1H,m), 8.53-8.46 (1H, m),
8.78 (2H,d, 8.1 Hz), 8.12 (1H, d, 8.3 Hz), 7.94 (2H, d, 8.1 Hz), 7.92-7.83 (1H,
m), 7.46-7.36 (1H, m), 4.38 (1H, t, 6.6 Hz), 3.42 (2H, dd, 6.6 Hz, 12.0 Hz),
3.35-3.25 (2H, m), 1.60-1.42 (4H,m).

b) N-(4-Oxo-butyl)-4-pyridin-2-yl-benzamide

A solution of oxalyl chloride (42 pL, 0.48 mmol) in dichloromethane
(5 mL) was stirred under N, at -60°C. DMSO (34 pL, 0.48 mmol) was added
followed after 15 mins by a solution of alcohol (100 mg, 0.37 mmol) in
dichloromethane (100 mL). After 2 h triethylamine (106 pl, 0.74 mmol) was
added. The mixture was then allowed to warm to room temperature and stirred
overnight. LC/MS indicated completion of the reaction. The organic layer was

washed with a saturated solution of NH4Cl, dried over MgSOy, filtered and
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concentrated under rec-lruced pressure to give 100 mg of a white powder (92%

pure by LC/MS Rt = 0.98, M+1 = 269) which was used in the next step
without further purification.

¢) N-(4-Azepan-1-yl-butyl)-4-pyridin-2-yl-benzamide

Azepane (50 pl, 0.45 mmol) was weighed into a clean glass vial. To
this, the crude N-(4-oxo-butyl)-4-pyridin-2-yl-benzamide (100 mg,
0.37 mmol) was added, dissolved in 2 mL of anhydrous dichloromethane. The
reaction was left to mix for 90 minutes before addition of sodium
triacetoxyborohydride (118 mg, 0.56 mmol), after which it was stirred for
16 hours at room temperature before washing the crude reaction with saturated
NaHCO3; (2 mL solution) and extracting the organic layer. The
dichloromethane crude solution was passed through an SCX column, eluting
the desired product in 20% ammonia in methanol. Fractions containing the
compound were combined and the product purified further using HPLC prep
to yield N-(4-Azepan-1-yl-butyl)-4-pyridin-2-yl-benzamide as the formate salt
(47 mg, 36% yield).

'H NMR (CDCl;) 8.08 (m, 4H), 7.77 (m, 3H), 7.27 (m, 1H), 3.54 (m,
2H), 3.10 (m, 6H), 1.89 (m, 6H), 1.73 (m, 6H)

Example 9

5-Piperidin-1-yl-pentanoic acid (3-chloro-phenyl)-amide

Following the general procedure in dichloroethane/dimethylformamide
at 55°C, 3-chloroaniline (76 mg, 0.6 mmol) and triethylamine (60 mg,
0.6 mmol) are dissolved in dimethylformamide (0.5 mL) and 5-bromovaleryl
chloride (113 mg, 0.57 mmol) in dimethylformamide (0.5 mL) is added
dropwise. After 1h 30 min, piperidine (153 mg, 1.8 mmol) and triethylamine
(60 mg, 0.6 mmol) in dimethylformamide (0.5 mL) and the reaction mixture

heated at +55°C for 4 h. Wok-up followed by preparative HPLC affords the
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C;6H33CiN,O Mass (calculated) [294.82]; (found) [M+H+] = 295

LC Rt =1.78, 100% (10 min method)

NMR (400 MHz, dmso-d6): 1.48 (2H, m); 1.52 (6H, m); 2.31 (2H, t);
2.48 (6H, m); 7.05 (1H, dd, J=8, 1.2); 7.30 (1H, m); 7.41 (1H, dd, J=8.4, 0.8);
7.80 (1H, s); 8.21 (1H, HCOOH;,s); 10.1 (1H, bs).

Example 10

5-morpholin-4-yl-pentanoic acid (4-bromo-phenyl)-amide

Prepared according the general procedure in dichloromethane at room
temperature to give 6.4 g (93%) of the title compound.

CysH21N,O,Br Mass (calculated) [341.24); found [M+H+] = 341/343
(Br)

Lc Rt=2.30,100%

NMR (400 MHz, DMSO): 1.44 (2H, m); 1.57 (2H, m); 2.29 (8H, m),
3.54 (4H, m), 7.44 (2H, d, J=7 Hz), 7.54 (2H, d, J=7 Hz).

Example 11 ‘

5-Piperidin-1-yl-pentanoic acid (3-bromo-phenyl)-amide

Prepared according the general procedure in dichloromethane at room
temperature to give 1.7 g (33%) of the title compound.

C16H23N,0OBr Mass (calculated) [339.28]; found [M+H+] = 339/341
(Br),

Lc Rt =1.86, 98%

NMR (400 MHz, DMSO): 1.51-1.64 (10H, m); 2.34 (2H, m); 2.23 (2H,
m); 2.76 (4H, m); 2.97 (2H, m); 7.12-7.264 (2H, m); 7.48 (2H, br d, J= 8 Hz);
7.97 (1H, s).

Example 12

5-Morpholin-4-yl-pentanoic  acid (2'-trifluoromethyl-biphenyl-4-yl)-
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0 0.0 0 z
rng\leifcg)o 1ng)%he general procedure in (%cﬁlozrofnethane at room

temperature followed by Suzuki coupling to give 0.1 g (92%) of the title
compound.

C12Hy5N,0,F; Mass (calculated) [406.44]; (found) [M+H+] = 407

Lc Rt =3.36, 98%

NMR (400 MHz, DMSO): 1.45 (2H, m); 1.6 (2H, m); 2.3 (8H, m); 3.55
(4H, m); 7.21 (2H, d, J=8.4 Hz); 7.36 (1H, d, J=7.3 Hz); 7.56 (1H, m); 7.63
(2H, d, J=8.4 Hz); 7.68 (1H, m); 7.79 (1H, d, J=7.7 Hz)

Example 13

4'-[5-(4-Methyl-piperazin-1-yl)-pentanoylamino]-biphenyl-3-carboxylic
acid amide

Prepared according the general procedure in dichloromethane at room
temperature followed by Suzuki coupling to give 0.07 g (63%) of the title
compound.

Ca3H39N4O, Mass (calculated) [394.51]; (found) [M+H+] = 395

Lc Rt=1.06, 100%

NMR (400 MHz, DMSO): 1.43 (2H, m); 1.58 (2H, m); 2.10 (3H, s);
2.12-2.44 (12H, m); 7.40 (1H, s); 7.49 (1H, m); 7.68 (4H, m); 7.78 (2H, m);
8.06 (1H, s); 8.11 (1H, s); 9.97 (1H, s).

Example 14

5-(4-Acetyl-piperazin-1-yl)-pentanoic acid (2'-methoxy-biphenyl-4-yl)-
amide

Prepared according the general procedure in dichloromethane at room
temperature followed by Suzuki coupling to give 46 mg (51%) of the title
compound.

Ca4H31N303 Mass (calculated) [409.53]; (found) [M+H+] =410
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704 ARXE, 1285¢ 7°F7 (FH2m); 7.43 (2H, d, I= 8.8); 7.56 (2H, d, J=8.8)
Example 15
4-Acetyl-1-[4-(2',3'-difluoro-biphenyl-4-ylcarbamoyl)-butyl]-

[1,4]diazepan-1-ium formate
Prepared according the general procedure in dichloromethane at room

temperature followed by Suzuki coupling to give 0.04 g (37%) of the title

compound.
Cy4Hy9N3;0,F, HCO,H Mass (calculated) [429.51/46.01]; (found)

[M+H+] = 430.28
Lc Rt=2.98, 100%

NMR (400 MHz, DMSO): 1.44 (2H, m); 1.58 (2H, m); 1.66 (1H, m);

1.75 (1H, m); 1.96 (3H, s), 2.32 (2H, m); 2.42 (2H, m); 2.52 (3H, m); 2.62

(1H, m); 3.54 (4H, m), 7.24-7.42 (3H, m); 7.5 (2H, d, J=9 Hz); 7.7 (2H, d, J=9

Hz); 8.16 (1H, s); 10.03 (1H, s)

Example 16

5-Piperidin-1-yl-pentanoic acid (3'-hydroxy-biphenyl-3-yl)-amide

Prepared according the general procedure in dichloromethane at room
temperature followed by Suzuki coupling to give 0.06 g (58%) of the title
compound.

CyaH3N,O, Mass (calculated) [352.47]; (found) [M+H+] = 353.32

Lc Rt =1.90, 99%

NMR (400 MHz, DMSO): 1.34 (2H, m); 1.40-1.47 (6H, m); 1.57 (2H,

m); 2.19-2.33 (8H, m); 6.73 (1H, d, J= 8 Hz); 6.95 (1H, s); 6.99 (1H, d, J=7

Hz); 7.23 (2H, m); 7.32 (1H, m); 7.51 (1H, d, J= 9 Hz); 7.87 (1H, s); 9.56
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1-(2'-Chloro-biphenyl-4-yl)-3-(4-morpholin-4-yl-butyl)-urea

1-(4-Bromo-phenyl)-3-(4-morpholin-4-yl-butyl)-urea  was  weighed
(0.8 g, 0.22 mmol), placed in 2 necks flask and dissolved in a degassed
solution of acetonitrile (4 mL) and water (1 mL). 2-Chloro-phenylboronic acid
(0.33 g, 0.24 mmol) and Na2CO3 (0.65 g, 0.6 mmol) and a catalytic amount of
Pd[(PPh;)]s werer then added in sequence and the mixture was heated at 80°C
and stirred for 20 hours. The solution was filtered on Celite layer and purified
using preparative HPLC.

Cy1H,6C N30, Mass (calculated) [387.91]; (found) [M+H+] = 388

Lc Rt: 3.20 (96%)

NMR (400 MHz, MeOH): 1.56-1.58 (2H, m), 1.71 (2H, m), 2.94-2.98
(2H, m), 3.06-3.22 (4H, m), 3.22-3.25 (2H, m), 3.8 (4H, m), 7.24-7.29 (5H,
m), 7.37-7.42 (3H, m), 8.31 (1H, s)

Table I - Examples 18-254

Table 1 shows a selection of the compounds synthesised, which were
prepared according to the method indicated in the last column of the table and
discussed in detail in the Experimental Procedures with the synthesis of
Examples 1-17. When the compound is indicated as the HCI salt, the salt Waé
formed by dissolution of the free base in methanol and addition of 1 eq 1M
HCI in ether followed by evaporation of the solvents. When the compound is
indicated as HCOOH (formic acid) salt, the compound was purified by
preparative HPLC.
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stable recombinant alpha7 nAChR expressing cell lines

Full length cDNAs encoding the alpha7 nicotinic acetylcholine receptor

5 were cloned from a rat brain cDNA library using standard molecular biology
techniques. Rat GH4C1 cells were then transfected with the rat receptor,
cloned and analyzed for functional alpha7 nicotinic receptor expression
employing a FLIPR assay to measure changes in intracellular calcium
concentrations. Cell clones showing the highest calcium-mediated

10 fluorescence signals upon agonist (nicotine) application were further
subcloned and subsequently stained with Texas red-labelled a-bungarotoxin

(BgTX) to analyse the level and homogeneity of alpha7 nicotinic

acetylcholine receptor expression using confocal microscopy. Three cell lines

were then expanded and one characterised pharmacologically (see Table 2

15 below) prior to its subsequent use for compound screening.

Table 2 - Pharmacological characterisation of alpha7 nAChR stably
expressed in GH4C] cells using the functional FLIPR assay

Compound ECsy [microM]
Acetylcholine 3.05 % 0.08 (n=4)
Choline 24.22 + 8.30 (n=2)
Cytisine 1.21 £0.13 (n=5)
DMPP 0.98 + 0.47 (n=6)
Epibatidine 0.0 12+ 0.002 (n=7)
Nicotine 1.03 +£0.26 (n=22)

Development of a functional FLIPR assay for primary screening
20 A robust functional FLIPR assay (Z' = 0.68) employing the stable
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reddnibia® GHE6 100811 33n PG4 ER20EDHBM 74 6creen the alpha7 nicotinic
acetylcholine receptor. The FLIPR system allows the measurements of real
time Ca®'-concentration changes in living cells using a Ca®' sensitive
fluorescence dye (such as Fluo4). This instrument enables the screening for
agonists and antagonists for alpha 7 nAChR channels stably expressed in
GHA4C1 cells.
Cell culture
GH4C1 cells stably transfected with rat- alpha7-nAChR (see above)
were used. These cells are poorly adherent and therefore pretreatment of
flasks and plates with poly-D-lysine was carried out. Cells are grown in
150 cm? T-flasks, filled with 30m! of medium at 37°C and 5% CO,.
Data analysis
ECso and ICso values were calculated using the IDBS XLfit4. 1 software
package employing a sigmoidal concentration-response (variable slope)
equation:
Y= Bottom + ((Top-Bottom)/(1+((ECse/X) ~HillSlope))
Assay validation
The functional FLIPR assay was validated with the alpha7 nAChR
agonists nicotine, cytisine, DMPP, epibatidine, choline and acetylcholine.
Concentration-response curves were obtained in the concentration range from
0.001 to 30 microM. The resulting ECsq values are listed in Table 2 and the
obtained rank order of agonists is in agreement with published data (Quik et
al., 1997).
The assay was further validated with the specific alpha7 nAChR
antagonist MLA (methyllycaconitine), which was used in the concentration
range between ImicroM to 0.01 nM, together with a competing nicotine

concentration of 10 microM. The ICs, value was calculated as 1.31+0.43 nM

in nine independent experiments.
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82 Biological activity Coning of al pha7 nicotinic
acetyl choline receptor and generation of stable

wo ewonisiaant al pha7 nAChR expressing cel | | i neBCHEP1005/007846
| ength cDNAs encoding the al pf47 nicotinic -
acetylcholine receptor 5 were cloned froma rat brain
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al pha7 nicotinic receptor expression enploying a
of fdf{lﬁ&ﬁéss ayairRt TRaSalpRathangraldr) dnd afdedl (garglionic) nACh
calcium concentrations. Cell clones show ng the
recég:iteﬂeahdC@ecswmﬂmmlyt@atéa_ §JD3 escepioe. Fognddtermpranion of
goni st (nicotine) application were further subel oned
acti@ﬁg atapRAENdcEpEdsi nedvilyt kxpeosasd rird-theabeidbeldmyosarcoma
a- bungar ot oxi n {)BgTX) to anal yse the | evel and
derRRADTENET Yesll 1BIa0BATagsagoémployingaatyibehnt ipudential sensitive
receptor expression using confocal m croscopy. Three
dye§ elvhs | iqeds wheraast hiphadx peledtiditgndrasndetehmined dry sedalcium-
pharmacol ogically (see Table 2 15 below) prior to its
moSHbERGUESayYSasiher thenpativg SH+FEfVngellTainee Ih -order to test
Phar macol ogi cal characterisation of al pha7 nAChR
sel&tBhtyyagfnpr gesHA T r&ejlor,cetdcomisinagt c¢lé lingnwas opastructed
FLI PR assay Conmpound EC50 [microM Acetylcholine 3.05
expEe@if8 (hedhunChol SRET3A 22ecpt80 (m=FJEKCy293i mellp. 2and a
0.13 (n=5) DWPP 0.98 0.47 _(n=6) Epibatidine 0.0 12
cal@u@n@uitoting NIABR assay. @8ployed6 (n=22) Devel opnent of
a functional FLIPR assay for primary screening 20 A
r olfiestetimgedfi anepo®hdPR assay (Z' = 0.68) enploying
the stable WO 2006/ 008133 83 PCT/ EP2005/ 007846 .

r ecHindi compo@dC were| testddnaising they dusptianab EleHddnprimary
the al pha7 nicotinic acetylcholine receptor. The )
scr&dliRR ssyay empbyingsthensablsasgpmhinert GHAGhcelllingexpressing

Cat +-concentration changes in living cells usjng a Ca,
the2alpheRsiACKR. Hitsordentdird wrre (&l e@sfmmmfyy gapegation of
instrument enabl es the screening for 5 agoni t% and
cormentrgbionstesppose Ausies.-7 ThACARCBRAN ICQH%I?%CI} rom Examples
expressed in GH4C 1 cells. .
1-254 as measured in the functional FLIPR screening assay was found to

range between 10 nM and 30 microM, with the majority showing a potency
ranging between 10 nM and 10 microM.

The best exemplified compounds were also demonstrated to be selective

/\

against the alphal nACh, alpha3 nACh and 5HTS3 receptors.

Cell based assay of neuroprotection

Neuroprotective activity of selected compounds was analyzed in an
established cell-based assay of excitotoxicity induced by NMDA in mixed
primary rat cortical neurons as described previously (Stevens et al, 2003). In
brief, tést compounds were added 24 h before NMDA application. Incubation
with NMDA lasted 10 min or 24 h and cell mortality was assessed 24 h after

application of the excitotoxic stimulus (see Figure 1). Selected compounds (at
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halb£8n Clidkadr Mlanched (Glefdic (@) 43)salkphonloality19alkoxy or acyl;
2 (%1?010 aarylajncor (C1- %) zgl kylgs)ul Irl;garmyl 2% Xis y 5

hyd@oYP c§8h&ChREL;f 4BMIY Aono- or di- (C;-Cs) alkylamino, acylamino or
alkylaminocarbonyl groups; carbamoyl; (C¢-Cy) aryl- or (C;-Cg)
alkylsulphonylamino; (Cs-C) aryl- or (C;-Cs) alkylsulphamoyl;

X is a group selected from

—\ R
—N  N-R' : f(\,z
-/ ’ /N-()m
R"p
NT S ORS ) P s
' n

1 e R"p{NI\ s
Z RS 2R
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-NNR z NOm R'pRp ~)s RpN()nl 4)s 4)s N/

N(Oh RpN~s NsR p On On W 2006/008133 90
weransaMIeD5/ 007846 wherein R presents (Cl EES])/EBmy$/007s46

l'i near, branched or cycl ic (C1= (%6) al kyl ; -(CH2);

R'' group, wherein | 0,1 and R"' isa5to
whagsilenbered aromatic or heteroaromatic ring

optionally substituted with: hal ogen; hydroxy; cyano;

R' %ﬂﬁebélﬁs (CLEPBicyl ilear Hatanahég lor %140@1 Ggyalkyl; a -(CHy);-
acylamno groups; Zis CH2, Nor O; mis an integer

R"f ige8ug, tv@hélr,emr] s 001 aandL; R'¢ issal5oto 2t 0-midnpéedo aromatic or
or 2. R, i ndependently from one another for p = 2,

hetfe@@zi@‘iﬁzi’tics ﬂ’hy% ?Qé@jalh}alsm@etltuteﬂydnﬂuyhamno hyﬂrbxg, cyano;

l'i near, branc or cyclic (Cl-C6) al kyl, hal oal kyl,
niteo; k(@qycﬁ)ia},liyl haloalityd) hAkiR Ky, gl ;a,cylﬂmnm graupand R''

are as above defined; carbanmoyl; (C6-Cl0) aryl- or
Z 16 QHE3N @ ®y!l sul phonyl ami no; (C6-Cl10) aryl- or 15

(C1- 93)_ al kyl sul phanmoyl ; nmono- or di-[linear, branched
m 1 arc yeeger (Gin W60o 4;al kyl] anmi nocar bonyl ; salts,

i soners, diastereoners or racem c mxtures thereof.
n i2.0 ér tpnpound according to claim1, wherein Y is

.-C(]\IH-_; -NHCO; -NHCONH; 20 Qis a 5 to 10-nenbered
s i@doe?;j ¢ or heteroaromatic ring;
pis 0,1 or 2;
R", independently from one another for p = 2, represents hydrogen,; halogen;
hydroxy; cyano; nitro; linear, branched or cyclic (C{-Cs) alkyl, haloalkyl,
alkoxy, acyl; a -(CHy);-R"™ group, wherein n and R" are as above defined;
carbamoyl; (C¢-Ciq) aryl- or (C;-C;) alkylsulphonylamino; (Ce-Cyo) aryl- or
(C1-C3) alkylsulphamoyl; mono- or di-[linear, branched or cyclic (C1-Ce)
alkyl]aminocarbonyl;
salts, isomers, diastereomers or racemic mixtures thereof.
2. A compound according to claim 1, wherein
Y is -CONH-; -NHCO-; -NHCONH-;
Q is a 5 to 10-membered aromatic or heteroaromatic ring;
R is selected from the group consisting of hydrogen; halogen; linear, branched
or cyclic (C;-Cg) alkyl, alkoxy or alkylamino; trihaloalkyl; phenyl; naphthyl;
pyridyl; pyrimidinyl; quinolinyl; isoquinolinyl; indolyl; thienyl; benzothienyl;
furanyl; benzofuranyl; imidazolyl; benzoimidazolyl;, pyrrolyl; optionally

substituted as indicated in claim 1;

X is a group
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Ris selected fromthe group consisting of hydrogen;
hal ogen; |inear, branched or cyclic (Cl-C6) alkyl,
w@bkdongs1es al kyl am no; tri hal oal Iiyl ; phenyl ; neEiEP3003/007846
pyridyl; pyrimdinyl; quinoli n?l ; 1soqui nolinyl; -
i ndolyl; thienyl; benzothienyl; furanyl;
Z eCHpf Wan@ ; inidazolyl; benzoi m dazolyl; pyrrolyl;
optionally 25 substituted as indicated in claiml; X
miis an igtegep ffomd to 4N, Qn WO 2006/ 008133 91
PCT/ EP2005/ 007846 Zi sCH2, NorO mis an integer froml
p 1sd),4 opRs0, lor2 R', independently from one another for
E': 2, is selected fromthe group 5 consisting of
R'hyindepemdentbndromr oné -gniotheafor r an2hasl seleatyd! from the group
(Cl-C6) al kyl]am nocarbonyl; linear, branched or
couysting eClh@iogaink yinonal kox ydi-diydar, bradckedporingclic (C;-Cy)
according to claim2 wherein: Y is -CONH(Q-; Qis a
alleyljamirboaehdueyle tingrniteninched obetyetiodCon®y)i aikyl ndkod§, Ryl
Is selected fromthe group consisting of phenyl;
3. naplkt hgimpopndiadgbrdingytoi etatin iy Wwheeginnol i nyl ;
i soqui nol i nyl; indolyl; thienyl; benzothienyl;
Y iurGOWNH(QPbenzof uranyl ; i m dazol yl; benzoi m dazol yl ;
pyrrolyl; optionally substituted as indicated in
Q © aiSnbo1t 0-xnémberegr omatic Sphetfoandnntic wivere Z is CH2,
Nor O mis an integer froml to 4 pis 0, 1 or 2 20
R Rs, splegégsbnidonm | thef rasoupneonsistingr ofhphepyk Aaphthyl; pyridyl;
selected fromthe group consisting of hydrogen; nono-
pysimidinyly iquazeliny; asahddolinykiodolyl( diieag); benzothienyl; furanyl;
al kyl ] ami nocar bonyl ; linear, branched or cyclic
benmtucayylairydazaelyk dxenzoamydazolyl; o yrovtybuopticcaldy ditbstituted as
. to claim2, wherein
indicated in claim 1;

X is a group
R"p
/M
/N\ Z ’
(Om
where

Z is CH;, N or O

m is an integer from 1 to 4

pis 0,1 or2

R", independently from one another when p = 2, is selected from the group
consisting of hydrogen; mono- or di-[linear, branched or cyclic (C;-Cy)
alkyl]aminocarbonyl; linear, branched or cyclic (C;-Cs) alkyl, alkoxy, acyl;

4. A compound according to claim 2, wherein

Y is -NHCONH(Q)-;

Q is a 5 to 10-membered aromatic or heteroaromatic ring;

R is selected from the group consisting of halogen; linear, branched or cyclic

(C1-C6) alkyl, alkoxy or alkylamino; haloalkyl; phenyl; naphthyl; pyridyl;
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Yis -NHCONH(Q-; 25 Qis a 5 to 10-nenbered aromatic

or heteroaromatic ring; Ris selected fromthe group
weomsietisihg of hal ogen; i near, anched or cypCT/EP2005/007846

(A -0C6) alkyl, alkoxy or alkyl no; hal oal kyl ;

phenyl; naphthyl; pyridyl; W 2006/008133 92
pyPanidirgD0fIinok8s ispquinainyl indplyhdhienyil; benzothienyl; furanyl;

i soqui nolinyl; indolyl; thienyl; benzothienyl;

befnapfimpanyl; imexiaadlylabghzoinmiddaekily pyriotylz optionakyl substituted as
pyrrolyl; optionally substituted as indicated in

indicaited In ckimsla group R'p .z 5 Om Zis CH2, Nor O
mis an integer from1l to 4 pisO,lor2 R',

Xiipdegrongent |y from one another when p = 2, is sel ected
fromthe group 10 consistiffg of hydrogen; nono- or
di-[linear, branched or cyclic (Cil-C6)
al kyl ] am nocar bonyl ; |i pe tofﬁbr anched or cyclic
(C1l-C6) al kyl, al koxy, acyly 5. A conpound according

0 ahm 2 erein Y = -NHCOQ(Q-; Qis phenyl 15 Ris
Zisepazt&nof% the group consisting of phenyl;
t.hyl ; L . 4 pyrimdinyl; quinolinyl;
m I d dP%ecﬁeF%‘P‘?‘d%%éﬁ yl: thienyl: benzothienyl :

anyl ;, benzofuranyl; imdazolyl; benzoi m dazolyl;
p {iﬁ’rﬁ%? optionally substituted as indicated in

REIGTRA A0 R AT T8 15375 et b5 scoup
coglg}s?é'{gegﬁgflg%flﬁ%;g}rﬁl()og{po-o%? &flf)ltlllﬂeee{r, WERReT & cgysélic (C4-Cy)
alkyl]aminocarbonyl; linear, branched or cyclic (C;-Cs) alkyl, alkoxy, acyl;

5. A compound according to claim 2 wherein

Y = -NHCO(Q)-;

Q is phenyl

R is selected from the group consisting of phenyl; naphthyl; pyridyl;
pyrimidinyl; quinolinyl; isoquinolinyl; indolyl; thienyl; benzothienyl; furanyl;
benzofuranyi; imidazolyl; benzoimidazolyl; pyrrolyl; optionally substituted as

indicated in claim 1;

X is a group
Rllp
M
/N\ .Z ;
Om
where

Zis CHy, Nor O

m is an integer from 1 to 4

pis0,1o0r2

R", independently of one another when p = 2, is selected from the group

consisting of hydrogen; mono- or di-[linear, branched or cyclic (C;-Cg)
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consi sting of hydrogen; nono- or di-[linear, branched

or cyclic (Cl-C8) WD 2006/008133 93 PCT/ EP2005/ 007846
W(alzdoylloqbtﬂm nocar bonyl ; linear, branched or cyclPCI/EP2005/007846

- (C1-CB) alkyl, al koxy, acyl. &3 A conpound according -

to claim1, vvherel nYis -CONH(Q Qis phenyl, indolyl
algrquahﬁné@ir%hgﬁ 1fdea B%ﬁc%el& csg@m%l @.Leg) Bflcyh 2 RBRY; acyl.

pheny napht hyl; pyri qui nol i nyl; 1'soqui nol |nyf

6.1 Ndod ¥om aﬁéurfa%ooraﬁ{%z% Bizgavi ; whelfeaﬁyl

benzof uranyl; i m daz benZoi mi dazol yI pyrrolyl;
qut_mﬂﬁ@)subst ituted as indicated in claim 1, Xis
a group n -NNR 10 ' where R is a 5-10-nenbered
qu %ﬁeh E ifRlloligt eroaromatic ring optionally
Uted with hal ogen or (Cl-C8) al koxy groups; 7.

Rés @@m@@em o3 €RE %hr@tg%fc@nﬁsﬁh@ Jf M&l@g@hnphéfnyls naphthyl pyridyl;
15 Q i's phenyl, indolyl is selected from

qdﬂi@hﬂfyp u p 1@@@§in%‘lin'w, of ifajtpgen ’thﬂiiﬁi'l‘,y I b@@iﬁ”th'[%’dyl furanyl;
pyridyl; quinolinyl; isoquinolinyl; |ndonI thlenyl

bé@&@%@ﬁa‘i‘ﬂy?nﬁh}dafzbﬂﬁn%nzm%@lé%lyﬂaﬁ rolylﬂbﬁﬁl)‘ﬁ'a]{l'y substituted as
benzoi m"dazol yl ; "pyrrolyl; optionally substitutéd as

intivhte@igdldim ¢} aim1; 20 Xis a group -N NR where R
is a 6-nmenbered aromatic or heteroaromatic ring

Xqptai @dapl y  substituted with hal ogen or (Cl-C6) al koxy
groups. 8. A conpound accyx-gq\lng to claim1, wherein
25 Yis -NHCOQ; Qis phenyh~-rpyridyl Ris selected

fromthe group consisting\ef phenyl; naphthyl;
pyridyl; WO 2006/ 008133 94 PCT/ EP2005/ 007846
wheten®'i yyla;, Spy0-merdbesdd arse@ticnor i ytbroarodetid ring optionally
thi enyl; benzothienyl; furanyl; benzofuranyl;
substitited!with Hadogeni ot @z lalkeyy godugs; optional |y
substituted as
7. A compound according to claim 1 wherein
Y is -NHCONH(Q)
Q is phenyl, indolyl
R is selected from the group consisting of halogen; phenyl; naphthyl; pyridyl;
quinolinyl;  isoquinolinyl; indolyl, thienyl, benzothienyl; furanyl;
benzofuranyl; imidazolyl; benzoimidazolyl; pyrrolyl; optionally substituted as
indicated in claim 1;

X is a group

where R' is a 6-membered aromatic or heteroaromatic ring optionally
substituted with halogen or (C;-Cs) alkoxy groups.

8. A compound according to claim 1, wherein

Y is -NHCO(Q);

Q is phenyl, pyridyl

R is selected from the group consisting of phenyl; naphthyl; pyridyl;
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indicated in claim1; Xis agroupn -NNR were R
is a phenyl ring optionally substituted with hal ogen
wW@eoo6@Is186) al koxy groups. 9. Ag%orrpound ac c orPCi/RERODH007846
claim8 wherein Y is -NHCO(Q; “I0 Qis phenyl Ris
sel ected fromthe group consisti n? of phenyl; pyridyl;
quinidiyyl; pypymidingh, nydquiaptinghanidelydy bstentylst benxgthienyl; furanyl;
hal ogen; |inear, branched or cyclic (Cl1-C3) alkyl,
bahkofyrany!; doyidazelyhnbenZoiax @8)olsl; kyyraoiyhppptionhHyisnbstituted as
al kyl am nocar bonyl groups; carbanoyl; 15 Xis a group
indichted inleim B is a phenyl ring optionally
substituted with hal ogen or (Cl-C6) al koxy groups.
Xi{s a grp@ar maceut i cal conposition containing a conpound
according to 20 clainms 19y in conbination with a
phar maceutical ly accep |l e MaR'rier of excipient. 11.
The use of a conpound acc ing to clains 1-9, for the
preparation of a_medicanment for the treatnment of
whene oRo gk cal phepsy chingt eplaonally riubistituted; mithdiadggemlor (C;-Cs)
and i nflamatory disorders. 25 12.- The use according
alkpxy giaWPB1, for the treatment of Al zhei mer's di sease.
13. A nethod for the prevention or treatnment of
9di sedseempeyndiacicerdingrto dgim $nwherais i nvol ving the
al pha_7 nAChR, which conprises admnistering to WO
Your0sNbg@W6Q):05 PCT/ EP2005/ 007846 a subject in need
t hereof an effective anmobunt of a conpound according to
Qisaphgnyl- 9. 14. A method according to claim 13, for
t he pr vené]i n or freatnment of .a, neurodegenerative .
Ryiiseséecty i ¢he aBTQUY hepisting dog epbenghid pysidyl; indolyl;
schi zophreni a

pyrimidinyl; optionally substituted with: halogen; linear, branched or cyclic
(C1-C5) alkyl, alkoxy or acyl; cyano; (C;-C¢) alkylamino; acylamino;
alkylaminocarbonyl groups; carbamoyl;

X is a group

—N N-R'
/

where R' is a phenyl ring optionally substituted with halogen or (C;-Cs)
alkoxy groups.

10. A pharmaceutical composition containing a compound according to
claims 1-9, in combination with a pharmaceutically acceptable carrier or
excipient.

11.  The use of a compound according to claims 1-9, for the preparation of a
medicament for the treatment of neurological, psychiatric, cognitive,
immunological and inflammatory disorders.

12.-  The use according to claim 11, for the treatment of Alzheimer’s disease.
13. A method for the prevention or treatment of diseases, conditions or

dysfunctions involving the alpha 7 nAChR, which comprises administering to
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a subject in need thereof an effective amount of a compound according to
claims 1-9.
14. A method according to claim 13, for the prevention or treatment of a

neurodegenerative disease, in particular Alzheimer’s disease and

schizophrenia.



