WO 2005/ 077932 PCT/ EP2005/ 001362 -1 Chenoki ne
Recept or Ant agoni sts The invention relates to bicyclic
W@ 200807982 am no derivatives whi ch are ant agoni BCFEP{005/001362

Chenoki ne Receptor 2 (CCR-2) and Chenoki ne Receptor 5

(CCR-5), and to their use i-Mm-the treatnent of

di seases and di sorders which involve mgration and

activation of nonocytes and T-cells, including

inflammatory dis : or |nvent|on|na

first aspect pro %Soklné ece fop%ﬁ/ bASts a (1), or a

phar maceutically acceptable salt or prodr ug ester

thereof: R (Lr4P N-X-Q Y RH (1) Werein: Zis CR R,
The inMBtjorCretatesSp bivyickic sarben ethiria vah\@sgvm@par@mrga@qm&ﬁ@of
s e e e S T s
treatnrwny bf digias€T aatl kisoyders whishenwsieyhigration@nd astikagiop, of arpnocytes

C7 al kyl or C2-C7 al kenyl,

and T" 8 %C!ﬁ'é{ﬁ WQ@%&% ¥ ear yl, heteroaryl or an

optl onal ly substituted aryI CI C7 al kyl gr oup RO

e e e_Qr [ r,om
L N e e e
pharnsgbstidatly bexbpEbleCIalbdqurgrug @Bte@YheatéMe noxy,

cycl oal kyl oxy, aryl oxy, heteroaryloxy, aryl- Cl-C7

al koxy or heteroaryl- d-C7 al koxy, an optionally

substituted Cl-C7 aRkyl or C2-Cr7 al kenyl, an

optionally substituted aryl het eroaryl or an

optionally substi 21-C7 al kyl group; Ri,

R2i and R3 are ing eI ected fromthe group

consi sting of H and 5 /077932

PCT/ EP2005/ 00136R9 -2 X is a 8 cycl oal kyl ,

het erocycl oal kyl, aryl or heteroaryl each of V\,hl ch may

be optionally ()

Wherein:
Zis CR{Rz, NRz, O or S;

R is selected from the group consisting of hydroxy, an optionally substituted C4-C; alkoxy,
C,-C; alkenoxy, cycloalkyloxy, aryloxy, heteroaryloxy, aryl- C4-C; alkoxy or heteroaryl- C4-C;
alkoxy, an optionally substituted C,-C; alkyl or C>-C; alkenyl, an optionally substituted aryl,
heteroaryl or an optionally substituted aryl- C4-C7 alkyl group;

R9 represents one or more ring substituents selected from the group consisting of H,
hydroxy, an optionally substituted C4-C7 alkoxy, C,-C7 alkenoxy, cycloalkyloxy, aryloxy,
heteroaryloxy, aryl- C;-C; alkoxy or heteroaryl- C4-C; alkoxy, an optionally substituted C4-C;
alkyl or C,-C; alkenyl, an optionally substituted aryl, heteroaryl or an optionally substituted

aryl- C4-C7 alkyl group;

R4, Ry, and Rgare independently selected from the group consisting of H and C4-C5 alkyl;



substituted; Qis a |linker of between 1 and 3 atons in
l ength; Y is C3-C18 cycl oal kyl, heterocycl oal kyl ,
wheidge3zycl oal kyl, bridged heterocyl oal kyl , BECHEP2005/001362
heteroaryl, fused aryl-heterocycl oal kyl, all of which
are i ndependently optional+#-substituted once or
nore; The optional substituent or substituents on R
and RO are independently selected fromthe group
Si h lopti \
xis @ G il Ay kplaf By UL B teriFad SRR LRtoptonail
subﬁﬂa&ﬁylan1nocarbonyl am no, carboxy, Cl-C7 al koxy,
C3-C12 cycloalkyl, C3-C18 heterocycl oal kyl, Ci-C7
al kyl car bonyl, Cl1-C7 al koxycarbonyl, nitryl, aryl; al
Q is a ikentof béiween degrd Shatoogan Jergthe | ndependent |y optional ly
substituted by one or nore substituents, selected
fromthe group consisting of hal ogen, hydroxyl Cl-C7
Y is CﬁCl@}dycloalkylphe)terocgzlclealm brvug@nwclawkyiobncmdmpmw*yl aryl,

heteroerlyl &sogl %'Xl)&}e élregycﬁaé cLa?{Bé g\ﬁkc&r’lregg %Je&i@&@rﬂ9 opBEHANY SYibstituted

once dretgeopcycl oal kyl, C1-C7 al kyl carbonyl, Cl1-C7
al koxycarbonyl, nitryl, aryl. The opti onal substituent
or substituents on X are i ndependent|ly selected from
The o@tlb@agfmmuenMssmBsﬁtu@ﬂebn RadrmhBH armmdemﬁqdentlmelayted from the

no, or 7 al
arou et s ogen e, SL e R ALRSy PRLBPERIERMA.
amino€drb6ryl ahbex yr dlﬂaNéﬂélk)ﬂgminoedzrbymyl aiino CEBboxy, C4-C; alkoxy, Cs-Ciz

ool oL FLBR a5, IR, e, o vt

of whlaale&s@m haa:rgenl ande‘mﬁpéamdtw appbmauy ahbiytltmadsbylohatoemchig
or tituents, ct ed fromt 0
subsis, SHPFIGH SRR GG Chplarag 9 oMbl g R oo o
di- C, -@Jfalkgﬂmﬁi la@hk&’daﬁbﬁn’fw M@0 drcmeﬂlbfbﬂglkylammoambnyh amino, carboxy,
yl am a
1-r lkshy - O3 LI B o erststatl R el i
alkox;@érb@ﬁylahllﬁyl gaf.bonyl , C1-C7 al koxycarbonyl, nitryl,
The” opt'i onal substituent or substituents on Y
are i ndependently sel ected fromthe group consisting

The oBtf oﬁéﬂé@ﬁﬂﬂenh&r@t@émbent@bnw al lkd/épend@mtty swieatiéd fréh-tk group
[ kyl ami no, am nocar bon

consménpgﬂf halpaerd AV B ¢ Cr-Gmid l n*togrok%)% 'c % %?yjf%mw(gx@mmocarbonyl
monoggdpb’% @W%lh&éarbéﬁd a@%ﬁo %PWXQCQPCQQIK&W, ,C3(Cl12 SJcloalkyl, Cs-

| carbon C7 al kox

s SRrORIAIGRHI, Core FREP Ot G BT eR ety s o of fhich,
excepPRAIbGER I irdidpSridentty BptidNallY BEbsButetbEosaIBShbid Qustituents,

selected from the group consisting of halogen, hydroxyl, C4-C7 alkyl, mono or di- C4-C7
alkylamino, aminocarbonyl, mono or di- C4-C; alkylaminocarbonyl, amino, carboxy, C4-C7
alkoxy, Cs-C1, cycloalkyl, Cs-Cs heterocycloalkyl, C+-C7 alkylcarbonyl, C4-C; alkoxycarbonyl,
nitryl, aryl.

The optional substituent or substituents on Y are independently selected from the group
consisting of halogen, hydroxyl, C4-C; alkyl, mono or di- C4-C7 alkylamino, aminocarbonyl,
mono or di- C4-C7 alkylaminocarbonyl, amino, carboxy, C4-C; alkoxy, C3-Cyz cycloalkyl, Cs-
C1s heterocycloalkyl, C4-C7 alkylcarbonyl, C4-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,



WD 2005/ 077932 PCT/ EP2005/ 001362 -3 selected fromthe
group consisting of hal ogen, hydroxyl, C -C, alkyl,
worews/oo93di - C -C7  al kyl ami no, am nocar bonyl , POYRP2005/001362

di - Cl-Cr7 al kyl am nocar bonyl, am no, carboxy, Cl-C7

al koxy, C3-Cl12 cycl oal kyl, -C8- C18 het erocycl oal kyl,

Cl- C7 al kyl carbonyl, C1-C7 al koxycarbonyl, nitryl,

aryl. For the avoidance of doubt, the terns |listed

I hew f

selectgg fr%W\ f‘?‘nre rBlg% ﬁ‘outmg EQIBQ%’IL ?}1 Bga‘kgléb e, agéxl gr‘r(]lﬁdr{?) rdl C1 Cs
alkylaﬂﬂm taeTlmCBIrbnmf moanrﬂl-r%uf-@r alkyigmtr@o@rﬂogayh @nmadcaraozw, Cr-C;

oo SSTRRUENS TE0ES B BRI € AEhGk . T By

nﬁwLe@ﬂbon atons. A | ower al kyl group may be branched,
unbranched or cyclic and contains | to 7 carbon
atons, preferably 1 to 4 carbon atonms. Lower alkyl

For theepoileant of ddubt, tha tmpiséistedtbteﬂww aredp pgl yndeystagsiytio,have the following
i |l pd but yl
meangwfétzt[’{liﬁalu%é@ﬁ%%%égsnf_ dse%g‘%t}/onr A (Ldﬁ(nsr ér oﬂgyrmsr be

branched or unbranched and contains 1 to 7 carbon
at o ” kox
The t?fgb.ﬁrsv&%n hen rS%p%n)igaqu @argﬁe%{[‘%%j ?racéat oun&g melang 8Xc;?/>n¥pound or
radicad uitb xyay besb)pndpm»«yr unbsaizhedxwth ap to end ||ra:|‘gdn’tgﬂ oanpon atoms.
Lower al koxy includes cycloal kyl oxy and cycl oal kyl -
| ower al kyl oxy. A | ower al kene, al kenyl or al kenoxy
A lowgr aik:p graupbnhay bé échnehedinimbearnched oaoytlic and abmtaing 1tto 77carbon
car eferably 1 to.4 carbo Qns_an
atoms; BFISRD D00 4 eBben Bl bt A BBISisolsr X BRf: methy. ety
propyl, @, istokepye isdbuitye rterdibkyesuty! oo R, 2-dimethyigrgny | oxy
represents for exanple vinyl, prop-1-enyl, allyl,
but enyl, isopropenyl or isobutenyl and the oxy
A lowetalk sl gotis mah eeapinchied of habrphehmhéncamtém@n t®M,carbon atoms,

0 en con aln ubsti tuents
B A
propo&dﬂ \eiutoxg UisBPrab oy MEobiutdixi gr feotieny 00w, Lewd: alkdxyaadikddsy
i oal kenyl ox t.hi oal%{ n)XII oxy, thiocarbonyl,
CVC'O@EM"BW@HT@ sloplsio %P‘H%r%% Hal o or hal ogen represents

chloro, fluoro, bronmo or iodo. Aryl represents
het erocyclic ar

A low%r(ﬁjg? cycg Eyl%%g}kgpgﬁb@pgg nchegfiyc;r u%)ratnicﬁécy !and \é\gwtains 2107

carbon atoms, preferably 1 to 4 carbon atoms and contains at least one carbon-carbon
double bond. Lower alkene, lower alkenyl or lower alkenyloxy represents for example vinyl,
prop-1-enyl, allyl, butenyl, isopropenyl or isobutenyl and the oxy equivalents thereof.

In the present application, oxygen containing substituents, e.g. alkoxy, alkenyloxy,
alkynyloxy, carbonyl, etc. encompass their sulphur containing homologues, e.g. thioalkoxy,
thioalkenyloxy, thioalkynyloxy, thiocarbonyl, sulphone, sulphoxide etc.

Halo or halogen represents chloro, fluoro, bromo or iodo.

Aryl represents carbocyclic aryl, heterocyclic aryl or biaryl.



Car bocyclic aryl is an aromatic cyclic hydrocarbon

containing from6 to 18 ring atons. It can be
wWorRweoymBi c, bicyclic or tricyclic, for exanplBCT/EP2005/001362

napht hyl, phenyl, or phenyl nono-, di- or

trisubstituted by one, two-dr three substituents.

Het erocyclic aryl is an aromatic nonocyclic or

bi cycli ¢ hydrocarbon containing fromb5 to 18 ring

Carbo?y% ggg{y?ge noérog]%[i gr Z%hc\ﬁggl%t&al%m cgﬁ{aﬁ{lr‘f@fr&ﬁ% t%ef%geé’toms It can

there are one or
be mohedyelia diayntic oﬂ-ﬂetmiladycdaxaa:nm% paphthylr phasyt, of ph@nyl mono-, di- or

tnsubsﬁ"ﬁ%%ﬂa%%%ﬁ%lb%merﬁég?lﬁ%tﬁédneynlts’.qg'{éﬂ%?‘lu'r %lyI | qui nol i nyl,

benzopyr anyl , benzothiopyranyl furanyl, pyrrolyl,

Heter%c&{:l?s%ﬁé?n %)r(oggz}? ZrBch%/gl)%a&rgJ %}CIIC ﬁrdr?ﬁé%% Fontalnmg from 5to 18
ring atbleiseheay ohdre ofimvnichars beiemzltordeselsutebi flsqnb@t NtartS dPreferably there

di . I I drog
L e e
quinoﬂaﬂnﬁ qtjlrlitgm;alt zoguin&yrol, dnahkgthnenydpbwemrsnyl fomnzemaamil.e:

T

pyrazdﬂﬂtlﬁf iyl dEibhyl) Hetpoestinby! alsobrhides dueh substitiited cdiaals.
hydr ocar bon which nay be saturated or wunsaturated and
whi ch contains one or nore, preferably one to three

Cyclodlgfl Gép@ééemf@a %?&I&qiyedncafhoamoﬁtalmhg)frorﬁ 3 for e mgmtbma dreferably

from QTS SteMen Reoa| FRrERtaoL kTR Smngr T sy RE.

cyclodéﬂiyeb@@y&él@bk)’fhegcfy@m&ysmah opttondily be substituted.-
hydr oxy- 8-aza-bicyclo[3.2. 1 Joct-8-yl.
Pharmaceutically acceptable prodrug esters are ester

Heter&@l’:lbéﬂﬂyll ré@‘éséﬂb@maﬁ@ gio Bklﬁll‘ctlctllbll"@dkmarb@aIwmxtrymeg bematurated or

unsattg@ egraém% \%/l‘&q:}}o]ﬁ,?rggl((:lg lpn(e: %E giqtrel %E%fg%ag)lyaqr@ tpélpr gglgiﬁgpg%ms selected

from d> qwer salpyferadht @bé‘ntém@ pbtvasnRieB)ndoIs r&fgfetbmesﬂ'aéf’oérm
boxy-1 ower = al kyl esters sugaste?(abox% h 3
hetef%‘f'@?'ky'r‘ﬁ niesgey aﬂ%\/seﬂn Oléﬁ“d8§§ PErQEGRKYITPHES Suc s 3-

hydroR)-8 522X 2 epkes)l. Referring to formula (1),
y f)yreferaw? ? Fk —)y NCH3, CH2, S or 0. Ris preferably
hydr oxy, an optl onaIIy substituted | ower al koxy,

Pharnﬂdc@@&%&’ acéptamablodrud exers arg kel a¥vatiaey whih are convertible by

et er oar yl oxy yl -1 ower al kyl oxy et er
SRSt G PR STpaFeRnAYions (IS¢ feRTarPoRTI 2o el BrBA Y. Such
FipRRWeY afkiishdrs WirM =@Mmydth Bt b&tits) QFPbtky-lower
estors e 3} ARIIATRUEY ARPRIAL LA BTGty Bt Rbders) i
alkyl esters such as the carboxymethyl ester, nitrooxy- Iower alkyl esters (such as the 4-

nitrooxybutyl ester).
Referring to formula (1), preferably Z is NH, NCH,, CHj, S or O.
R is preferably hydroxy, an optionally substituted lower alkoxy, alkenoxy, cycloalkyl-lower

alkyloxy, aryloxy, heteroaryloxy, aryl-lower alkyloxy or heteroary! lower alkyloxy, an optionally

substituted aryl, heteroary! or an optionally substituted aryl-lower alkyl group.



More preferably, Ris an oxy group, e.g. Cl-C7 al koxy.

Yet nore preferably, Ris a branched C, -C7 al koxy or
w@2®sbs1981 ut ed Cl- C7 al koxy. A preferred substPCTUEP1005/001362

for the substituted C1-C7 alkoxy is a furyl or

benzofuryl which is optional$4y substituted. RI is

preferably hydrogen. X is preferably selected fromthe

group consisting of: +C N+ +0+ +0+ +CI N+ Most

More p@%gﬁ&@/&?ys an g%zgrﬁgu& @ %moséhg‘g%t nqgr% &ﬁﬁé&ﬁcﬁf' Eﬁls a Eranched

Cy- Cﬁfﬁkox%r arsdb&Rituied RS, ddle@xyg Alpotépeeﬂjeutts:tli;uestefoEﬁ:ee?Jbt‘smglted C:-Cy
con a supstitute
alkoxy E‘v@eﬁ"‘gPE{??”ZO Wo‘%‘?'g%h ‘f%”%&b&??ﬁ“&ggd | over al kenyl |

an optionally substituted aryl or an optionally
. Su st' ted aryl-1lower al kyl group, for exanple
R9 'Sﬁéﬁqﬁﬂ?h %?@%szcm CH3- C( =CH2) - CH2-

(CHS) 3C CH2-, benzyl; le nor e preferably sel ect ed
X lSpr mthe 'gﬁfﬁél? CO%QI stlng Of_tlng_O: CHE:IC_:EB?Q

CH2 NH2- - CH( CH3) - NH- -CH2- N(CH3) -, - CH2-
CH CH2CH)- or -CH CHB)-NH(CHB . Y is preferably
el ested fron eup cons/ gy of : pi peridinyl,
zepaNyT; a 3 ydr opyr anyl ,
- bl cycl of ]oct 8- yI gt rahydropyri di nyl
oct ahydr oqui nol i zi nyl, hexahydro-pyfrolooxazinyI,
octahydro-pyridooxazinyl each of which is optionally
substi tut ed. rred optional substituents for Y
are: hydroxy, al o, C1-C7 al kyl. A second
aspect of the[i Non provides a conpound of fornula
Most (,,léfgreb@rxas phar utically acceptable salt, ester or
prodrug thereof: WO 2005/077932 PCT/ EP2005/ 001362 - 6-
R\ 0OZ NX-Q-Y H

Q is preferably defined by -CR4Rs- or -CR4R5-Q4- wherein Q4 denotes —CRgR7- or =NRg- ; Ry,
Rs, Rs and R; and Rg being independently selected from the group consisting of H, an
optionally substituted lower alkyl, an optionally substituted lower alkenyl, an optionally
substituted aryl or an optionally substituted aryl-lower alkyl group, for example methyl,
(CH3)2,CH-CH,-, CH3-C(=CH,)-CH,-, (CH3)sC-CH,-, benzyl;

Q is more preferably selected from the group consisting of: -CH,-, -CH,-CH,-, -CH»-CH,-
CH,-, -CH(CH3)-CHj-, -CH,-CH(CH3)-, -CH2-NH,-, -CH(CH3)-NH-, -CH,-N(CHj;)-, -CHa-
CH(CH,OH)- or -CH(CH,)-NH(CHs)-;

Y is preferably selected from the group consisting of: piperidinyl, azepanyl, azocanyl, phenyl,
tetrahydropyranyl, 8-aza-bicyclo[3.2.1]oct-8-yl, tetrahydropyridinyl, octahydroquinolizinyl,
hexahydro-pyrrolooxazinyl, octahydro-pyridooxazinyl each of which is optionally substituted.

Preferred optional substituents for Y are: hydroxy, amino, halo, C4-C- alkyl.

A second aspect of the invention provides a compound of formula (l1), or a pharmaceutically

acceptable salt, ester or prodrug thereof:



(1) wherein: Z° is NH NCH3, CH2, Sor O R is

hydr oxy, an optionally substituted Cl-C7 al koxy,
weywbozioky | - Cl- C7 al kyl oxy, aryl oxy, heteroaPgI/BR2008001362

aryl - Cl-C7 al kyl oxy, an optionally substituted aryl,

het eroaryl or an optional ky-substituted aryl -Cl-C7

al kyl group; X is selected fromthe group consisting

of:  +CIN+ +0+ +0+ Q is selected fromthe group

consi sting of: - CH2- CH2-, - CH2- CH2- CH2-

-CH(CH3) - CH2-, - CH2- NH2- ,
-CH(CH3) - NH, - - @H2- CH(CH2OH) - or -
CH( CH3) - NH( CH3) - 8 cycl oal kyl,

het er ocycl oal kyl , cloal kyl brldged

, cy
het er ocyl oal kyl , et er Qi Ok ¥ed
aryl - heterocycl oal kyl, all of mhlch are i ndependently
optionally substituted oncg)or nore; the optiona
substituent or substituents on R being independently
where§g| ected fromthe group consisting of hal ogen,
hydr oxy, Cl1-C7 al kyl, nono or di- Cl-C7 al kyl am no,

_ an1nocarbo - nmono or di- Cl1-C7 al kyl am nocar bonyl ,
Z’is NEhiN{d s, &k b%f?y -Cl- C7 al koxy, C3-C12 cycloal kyl, C3-
C18 heterocycl oal kyl, C1- C7 alkylcarbonyl, C1-C7

al koxycar bonyl, nitr all of which cept
R’ is ygrosgean ortioaaihngHbstiy é&m -7 6'5@% ﬁm??i}% Wb ﬁ'giyﬂeébp Gyyioxy,
e iofflyetibsitufct It hete@agiBr an
hﬁeuﬁ@ﬁgﬁg?ﬁﬁ% C?@?%M&bﬁ%ﬁ%ﬁvﬁroxy Cl1- C7QﬂkaI ngﬂo or
optiongily Ellbst',’flﬁechﬁfWCaﬁvﬁﬂf)/l @RPMocar bonyl , mono or di- | ower
al kyl am nocar bonyl, am no, carboxy, Cl1-C7 WO
2005/ 077932 PCT/ EP2005/ 001362 - 7 al koxy, C3-Cl12
X' is eglesterhfrripl the ggupieengisting efcycl oal kyl, Cl1-C7
al kyl car bonyl, Cl1-C7 al koxycarbonyl, nitryl, aryl;
the opti onal substltuent or substituents on VY belng
3 group consisting of
¥oro or di- Cl-C7
or di- Cl1-C7
alkylanlnocarbonyl am’no, carboxy, C, -C7 al koxy,
C3-C12 cycl oal kyl, C3-

Q' is selected from the group consisting of: -CH,-, -CH,-CHa-, -CH,-CH3-CHa-, -CH(CHs)-
CHj,-, -CH,-CH(CHa)-, -CHy-NH,-, -CH(CH3)-NH-, -CH2-N(CHs)-, -CH2-CH(CH;OH)- or -
CH(CH3)-NH(CHj3)-;

Y' is C5-C43 cycloalkyl, heterocycloalkyl, bridged cycloalkyl, bridged heterocyloalkyl, aryl,
heteroaryl, fused aryl-heterocycloalkyl, all of which are independently optionally substituted

once or more;

the optional substituent or substituents on R’ being independently selected from the group
consisting of halogen, hydroxy, C;-C; alkyl, mono or di- C4-C7 alkylamino, aminocarbonyl,-
mono or di- C;-C5 alkylaminocarbonyl, amino, carboxy, C4-C; alkoxy, C3-C1a cycloalkyl, Cs-
C,s heterocycloalkyl, C4-C; alkylcarbonyl, C4-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, C4-C alkyl, mono or di-C4-C
alkylamino, aminocarbonyl, mono or di-lower alkylaminocarbonyl, amino, carboxy, C4-C7



C18 heterocycl oal kyl, C1-C7 al kyl carbonyl, C1-C7

al koxycarbonyl, nitryl, aryl; all of which, except
wh20069%1932 ar e i ndependent|y optional |y substi t BEBEEP199Y5/001362

one or nore substituents, selected fromthe group

consi sting of hal ogen, hydrokyl, Cl1-C7 al kyl, nono or

di- C1-C7 al kyl am no, am nocarbonyl, nmono or di-

Cl- C7 al kyl am nocar bonyl, am no, carboxy, Cl-C7

alkox@ K¢ Cg;% 'CY‘%? lgérz% h%f’ééc}’))éifag% o@)l(sﬁc ';é?ﬁﬁ]ayfr}fﬁ/i al d‘#élkoxycarbonyl

nitryl, aryl . Pr ef erred corrpounds of formula | are:
4- Met hoxy-1 Hindol e-2-carboxylic acid
[1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-amde
the optiohslcgubstitosnt-ct Idubsttiiagrés 2n Yabeiog jidegenrdsindy selected from the group

consi%ﬂ’\lg(o% hgﬁgglﬁgﬁy% cﬁyf %%Q?/l glgﬂtar bgF Pll- G 3{9 ]ag@/rgn‘mo, aminocarbonyl,

Sopro
monof{dt-di-25+¢@- dlipdaroipearbpeylj ammo;thrbf)xyeﬁh‘r%]allqokpé?ér@izwyﬂloalkyl, Cs-

o ol AR G U RATESRHIR I Wbl o, 687 o
excep4h6}pgbmme mplependtmvkly ojbtlchhallyu dobsditited by boe pi morasulsstifuents,

selecﬁliﬁr@&n H]ergrgr %{?r%ésﬁlp al&g%n gbro?(g//lr wé'bﬁ alkyl, , Jnono or di- C4-C5

alkylahhing) cordise eyl onoriol ar dival€C alkylamlnocarbonyl amino, carboxy, C4-C;

alkox%]%p 12}ycé?agléy %{}] })éﬁ) ?&g[%a%gp El 8/7 'ﬁqu cla{) onlyh,e alkoi<ycarbony|

nitryl, ryindol e- 2- car boxyl i c acid
{1-1(S)-2-((3S,4S) - 4- hydr oxy- 3- net hyl -
pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde
Prefefted sofpbunds-of féimutglbdre: 2- car boxyl i c acid
[1-(2- azepan 1-yl-ethyl)-piperidin-4-yl]-am de

1 Hindole a o .
s-wefion Sl 2 satbo e 5 51%?5% e fSh R aibaste
2005/ 077932 PCT/ EP2005/ 001362 -8 4-1sobutoxy-1
4-1sopoporge! H-irlotza2-barbpkylic aatl [d-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
{1-[2-(RS)-2-net hyl -pi peridin-1-yl)-ethyl]-piperidin-4

4-Isoérf¥%>§/}ﬂ%nﬁ@%%—}c?u%%%lﬁ%fdlﬁ'-_f?—i(fﬂ-%%r%kg-bﬁ)@Fi&ﬂM{/li-gth%-ipfberidin-4-

yl}-anpdg@eri di n-1-yl ) -ethyl ] -pi peridin-4-yl}- am de
4- | sobut oxy-1 Hindol e-2-carboxylic acid {1

4-CyddFofiRan8R)-1R:fadi SRRy R RG] [1i20aApsh IRt piperidin-a-yil-

amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[{(S)-2-(4-hydroxy-piperidin-1-yI)-
propyl]-piperidin-4-yl}-amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,48)-4-hydroxy-3-methyl-
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4-lsobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-azepan-1-yl)-ethyl]-piperidin-4-yl}-

amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-amino-azepan-1-yl)-ethyl]-piperidin-4-y}-

amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-fluoro-piperidin-1-yl)-ethyl]-piperidin-4-yl}-

amide



4- (4- D et hyl am no- phenyl )-1 Hi ndol e-2-car boxylic
acid [1-(2-azepan-1-yl-ethyl)-piperidin-4- yl]-amde
wa2®enzopi, 2, 5] oxadi azol -5-yl -1 H i ndol e- 2- car POKREP1005/001362

acid [1-(2-azepan-1-yl-ethyl)-piperidin-4- yl]-am de

4- (4- Met hoxy- phenyl ) -1 H i-ri@ol e- 2- car boxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]- am de

4- ( 3- Cyano- phenyl )-1 Hindol e-2-carboxylic acid [1

S5 | 1 gHrBoxdtiyy hdid ¢ A piperidin-1-yl-ethyl
4'(5'0}2&%4@%?%@%/&% )ﬁluet § {1&1’%%@% 2eé’&‘Zr c)gr boxy?ﬁ: ggl d yhethyl)-
phenyll-dm{d2- azepan- 1- yI ethyl)-piperidin-4-yl]- am de

4-[ 3- (3- Met hoxy- propoxy) - phenyl ] -1

4-(5-C oFo-lgeQI&Sfu?%? @ryimé(t%igg 1"?’-P|'n€loIE32 &a@b@?yﬁ@@ﬂd%]}i (@hif'dfb))y-;ilpendm-

Tri fl uoromet hoxy- phenyl)
-W)eﬁwnpdemﬁ}aﬂwarboxyl|c aC|d
[1-(2-azepan-1-yi-ethyl)-piperidin- 4-yi]-amde

_Qega%as(. 1.2 Az dpahN0QletnyB-igsrmaplyiianaed d
4+ Phe’gl?iiiaélepatnhl ¥ @i&ﬁ}’l g pzie’g-gri ;:ﬁle@rgﬂé Fq?— bam de -

nmet hoxy- phen i.ndq car boxy| ci.d ..
TG emRe ) L B2 SaB al Sh 1 oo sty bipericn-4-
|}am|805/077932 PCT/ EP2005/ 001362 - 20
y -Benzo[ 1, 3] di oxol -5-yl -1 Hindol e-2-carboxylic acid

[1-(2-azepan-1-yl -eth pi peri din-4-y .amd .
4-p-Tolyl- wrm@nlerzmywoxylwqn%ﬁbf?eaaepear1bﬂfwv'>&lé%rf0@1-4-vﬁ-am'de
[1- (2-azepan-1-yl -ethyl)-pipe ridin-4-yl]-amde
4-(4- D%étﬁyl%tnﬁg@% NPy HAhdoid-2¥darbdxylit hdid pl--azapanbiopydtihyd)-piperidin-4-
az

epan- 1- yI ethyl)-piperidin-4-yl]- am de
yll-amige ( 4- Et hoxy phenyl)-1 Hindol e-2-carboxylic acid
[1-(2-piperidin-1-yl- ethyl) pi peridin-4-yl]- amde
4- Ben%{( v d}@la'&@%t nhefindole-tichmaeylie-atidjarRexybare 1 3eethyl)-piperidin-4-
(4- hydroxy pi peridin-1-yl)-ethyl]-
yll- am}ﬁ’iepen d| n-4-yl }-ani de

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide
4-(3-Cyano-phenyl)-1H-indole-2-carboxylic acid [1 -(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-

amide

4-[3-(3-Methoxy-propoxy)-phenyl]-1 H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl]-amide

4-(4-Trifluoromethoxy-phenyl)-1 H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-
4-yll-amide

4-(2,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide

4-(3,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide



4- (4- Et hoxy-phenyl)-1 Hindol e-2-carboxylic acid
{1-[2-(4-hydroxy-pi peridin-1-yl)-ethyl]-

WQ@LEseni®8N- 4-yl } - am de 4- (6- Met hoxy- pyri di n- 3-pCH/ER2005/001362
H i ndol e- 2- car boxylic acid
{1-[ 2-(4-hydroxy-pi peridin-20yl)-ethyl]-
pi peridin-4-yl}-am de 4-(4-Methoxy-phenyl)-1
H i ndol e- 2- carboxylic acid {1

4- Benz{)[‘% ﬁ??' H)@f %r;gxl\éle‘rﬁld% %r&%ﬁ&l@ Eg’ 8i1 (Zla;eop%E 18 ~yl-ethyl)-piperidin-4-yi}-

mn@e4 (6 thhoxy pyridin-3-yl)-1 Hindol e-2-carboxylic

acid {1 -[2-(3-hydroxy-8-aza- bicyclo[3.2. 1
4- Pyn}jﬁ% &Igﬁ'h@ ;%g? 5Jbof?y{lQ%g:@?[gfzz-%z%e}n—?-m-gtﬂylﬁp,b'\éﬂﬁﬁ%ﬂylﬁamide

[1-(2-azepan-1-yl -ethyl)-piperidin-4-yl]-am de
4-(6-Mbtivexyyxiginb® pl-0 Hbihd dle-@pteshey i acid Dlotdrbiapandi-g-ethyl)-piperidin-4-yl]-
amlde[l(2 azepan- 1-yl -et hyl ) - pi peri di n-4-yl]-am de

4- 1 sobut oxy- benzo[ b] t hi ophene- 2- carboxylic acid

[1-(2-azepan-1-yi-ethyl)-piperidin-4-yl]- am de
4-(4- Ezﬂhqwmbl@nyinH@dm@iquarbﬂwﬁmmHZQ&@iP@éﬂbyn tyt-ethyl)gpiperidin-4-yl}-
amlde[l(2 pi peridin-1-yl-ethyl)-piperidin-4-yl]- am de

4- Met hoxy- benzof ur an- 2- car boxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-amde WO
4-(4-Mediosyy oneg 32 1 e ep20eah @@licaadd {1-[21(4Aucordmperidin-a-yl)-ethyl]-
s Ha [ ct of the invention there is provided a
pme”&n4' ugﬁﬁgf formula (1) for wuse as a pharnaceutica

for the prevention, anelioration or treatnent of an
4-(4- Eéimwmhmﬁ)ﬁHrmdql@ﬁzf@rhmm@cuij{1sl‘é25(§éﬂydroxawnﬁrtdnreiryl)-ethyl]
pmenfﬁgsﬂpg Qet0 @ fourth aspect of the invention there is

a process for the preparation of a conpound
of formula (I g conprising: (a) reacting a conpound of
4-(6- Mecﬂ?cmmpam@lma y! 1Hm®leﬁ93azquw¢rc aqid {1-)2-(dydeaxy-miperidin-Hyl)-ethyl]-

pnpend?r'i 4%32 %g ?Lgylgrgzggp, with a conpound of fornmula

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1]oct-8-
yl)-ethyl]-piperidin-4-yl}-amide

4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-
bicyclo[3.2.1]oct-8-yl)-ethyl]-piperidin-4-yl}-amide

4-Hydroxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
4-Methoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

4-1sobutoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide

4-1sobutoxy-benzo[blthiophene-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-

amide

4-Methoxy-benzofuran-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide



R, RO, Z, X, Qand Y being defined above; or (b) for
the preparation of conpounds of formula (1) wherein X
WO g008i0p@B1 di n-4-yl and Q is -CH2-CH2-, and Y PGI/EP2005/001362
group having the formula -NR7RB wherein N, R7 and R8
are linked to define collegtively a heterocycl oal kyl,
bri dged cycl oal kyl, bridged heterocycl oal kyl

heteroaryl, or fused aryl-heterocycl oal kyl, reacti hg
. b A\ & . , \
peso rGTEH I aSc] S UIRefN ol ST Epblid o i 0 o

use a8 pheenarsutied| fordte arsyestiomamelioraion ogfieptmeat ef agsautoimmune or

: ' per; . WO 2005/ 077932 PCT/ EP2005/ 001362
'nﬂam?r%é'??%e?%% L)t ﬁ%”db"%par ation of conpounds of fornula

(1) wherein X is piperidin-4-yl and Q is CH2-,

I . to. .
AccorBfiiy bWt SEHERCU e Bhve BETHER & Klovidca 2 proc iRy frffrbbaration
of a campaurphafridrnofla {ipcompasid- CH2-Y, in which Y is as

defined earlier; or (d) for the preparation of

conpounds of fornula (1) wherein Ris an optionally
(a) Ssubsteactimged campbugd oformalpgilippri at el y substituting the

Br group in a conmpound of formula (VI) for said

substituted aryl group: Br O

R

0
A\
R9 z OR"

()

wherein R” is H or a lower alkyl group, with a compound of formula NH,-X-Q-Y, the groups
R, R9, Z, X, Q and Y being defined above; or

(b) for the preparation of compounds of formula (l) wherein X is piperidin-4-yl and Q
is -CH,-CH,-, and Y is a group having the formula -NR;Rs wherein N, R; and Rgare linked to
define collectively a heterocycloalkyl, bridged cycloalkyl, bridged heterocycloalkyl, heteroaryl,
or fused aryl-heterocycloalkyl, reacting a compound of formula (IV):

R
\ 0
ate
R9
i —\—OH
(V)

with a compound of formula NHR;Rg, wherein R; and Rs are as defined above, and R, R9
and Z are as defined earlier; or



ZHX-QY RO (VI) wherein Z, RO, X, Qand Y are as
earlier defined; and recovering the resultant
weoepoumes of formula (1) in free or salt for PCT/EPm®05/001362
process of the invention is,gffected in conventiona
manner. Process variant (a)“fs a condensation reaction
between acid or ester and amne. It is conveniently
effected by reacting the acid with the amne in the
(©)  prestidhe peparatiph ohgerapeuids of fdrmulagXamErein PRI ERrAR-4491 and Q
: a by reacting the ester with
' CH% h%ggtyn@%cwﬁafrﬁgof@@ué%@g of a coupling agent such as
HOBT/ EDC. Process variant (b) is a condensation
reacti on which is cpnveniently carried out using a
reagent such as cyaponet hyl -tri phenyl phosphoni um
i odi de and Huni g's” base: 005/ 077932
; =%S val/ (c) is a
condensati on reactd gh T~sz'al so tion reaction
which is converRently carriedd ouk using a reagent
such as cyanonet hyl -tri phenyl phosphoni um i odi de and
Huni g' s base. Process variant (d) is a substitution
reaction and is conveniently)effected using the
appropriate aryl-boronic acid and triphenyl phosphi ne

. J Nt resence of. | 1), acetate. The conpounds . .
inwhighTR, (8 o 7P 28 felinnd BeovRelilt B BiAP it REnHBIEs1adie Y. in which
Y is asrtefinedeadiett gpuri fied in conventi onal manner. |soners,

such as enantioners, nmay be obtained in conventi onal

man e by fractional crystalljzatiqn_or .

@ Joynsbiherrdeyationatemndiice g Paudaihgren R is an optionaly

substimia@dmgttg*roumldpp_rcmlmfamigr f;]u:ﬁsétﬂliingaﬂ@. Brcmbw@ﬁd éi Morﬁﬁ%thﬁbe@f formula (VI)
St materials. e starting materials an

'mrsm?ﬁpéﬁhggﬁspég“%we ei ther known or can be prepared
according to known nethods or anal ogously as
described in the ExBnples. According to a fifth aspect
of the invention there is provided conpound obtai nabl e
by any one of the gveQ\ment i, Oned processes.
According to a si PD—ok’the invention there is

rovi ded a phar maseu al” comppsitiQn

(V1)
wherein Z, R9, X, Q and Y are as earlier defined;
and recovering the resultant compounds of formula (1) in free or salt form.
The process of the invention is effected in conventional manner.

Process variant (a) is a condensation reaction between acid or ester and amine. It is
conveniently effected by reacting the acid with the amine in the presence of coupling agents,
for example TBTU/DIEA in a solvent such as DMF, or by reacting the ester with the amine in
the presence of a coupling agent such as HOBT/EDC.

Process variant (b) is a condensation reaction which is conveniently carried out using a

reagent such as cyanomethyl-triphenyl phosphonium iodide and Hunig’s base.



conprising a conmpound of forrmula (I) in association
Wi th a pharnmaceutically acceptable diluent or
W@ 20060871932 Accordi ng to a seventh aspect of thePCT/EP2005/001362
invention there is provided the use of a conpound of
formula (1) in the manufacté8e of a nedi canent for use
in the treatnent of an autoi mune or inflammtory
di sease or condition. According to an eighth aspect of
ProceE%@al* ELF\Y gdgtlé Q'&oﬁé@i’sgnérﬁe%f?dﬁ @%\%oaa BHRALRN rleQ&l{oW WhiOis
receptors or macrophage proterns or
convehigte Farged aet ma reagenhsuchsasgyesemetyl-iiebenyd Phesphionium iodide
a"dHhﬁﬁgt E whi ch net hod conprises admi nistering to
subj ect an effective anmpount of a conpound of
formula (1). According to a ninth aspect of the
Processivasiant o) is asulestitgtioprregstipadind isreenvedieofly effeded nginathe
' [ r t
approélngtla %mb%'n}’c d%:l% IQ@(% gqulﬁngwg '?%O(ygg?%%@m)j prggéhq% ﬁ}fg II acetate
anount of a conmpound of formula (I). WO 2005/077932
The couppEREC0 H1001IBRN capbeAgemesediromttiee faagtion mbuneeandiirified in

conve i BPERGeY JB15ES" SF3u R D e R Bl Al Eritona

mann@bBrge by dBttimel crysgalizationButapgy mrptiér $yothasis fBue 2@responding

arho P I carbodllmde
asymiggebaf uleBeE 1o OR Gy pite, TRG nBRIFE DA

Di et hyl azadi carboxyl ate Dl EA:
The sigrtingl malierigle @nd pyierzadiates a\Aper known or can be prepared according to

knowrPnERLRY b Bﬁfélbgédlwéla'syéés%ﬂiaébein tl[?é/g'xar%plé's.Di met hoxy- et hane

According to a fifth aspect of the invention there is provided compound obtainable by any

one of the above mentioned processes.

According to a sixthaspect of the invention there is provided a pharmaceutical composition
comprising a compound of formula (I) in association with a pharmaceutically acceptable

diluent or carrier.

According to a seventh aspect of the invention there is provided the use of a compound of
formula (1) in the manufacture of a medicament for use in the treatment of an autoimmune or

inflammatory disease or condition.

According to an eighth aspect of the invention there is provided a method of inhibiting
chemokine receptors or macrophage proteins or of reducing inflammation in a subject in
need of such treatment, which method comprises administering to said subject an effective

amount of a compound of formula (I).

According to a ninth aspect of the invention there is provided a method of treating an
inflammatory or autoimmune disease or condition, comprising administering to said subject

an effective amount of a compound of formula (1).



DMF: N, N-Di et hyl formam de EDC:
(3- D et hyl am no- propyl ) - et hyl - car bodi i m de
whyasotiori de Ether: Et hoxy-ethane Et OH Et he@DEP2005/001362
Et OAc: Acetic acid ethyl ester HC: Hydrochloric acid
HOBT: Benzotriazol-1-ol LAB#-Lithium alum numhydride
LDA: Lithiumdiisopropylamne MOH Mthanol NaOH:
Sodi um hydroxi de NMP. 1-Methyl -pyrrolidin-2-one Pd/C
AgentE’e% !h@dhwnnen iR HeOSteJ R0 byB%ée@bég yaRABBNbetBYf | uori de
ME: t-Butyl-nethyl ether TBDVS
t-ButyI di nmet hyl -silyl TBTU O(l
H benzotriazol -1-yl)-N, N, N, N -tetramet hyl uroni um
tetrafl uoroborate t-BuCH 2-Methyl -propan-2-ol TFA:
Trifluoro-acetic acid THF: Tetrahydrofuran WO
2005/ 077932 PCT/ EP2005/ 001362 -26 1 H NMR spectra are
recorded on a Varian Gem ni 400 MHz NWMR spectroneter.
Significant peaks are tabulated in the order:
multiplicity (s, singlet; d, doublet; t, triplet; q,
gquartet; m nultiplet; br, broad) and nunber of
protons. Electron Spray lonization (ESI) mass spectra
are recorded on a Hewl ett Packard 5989A nass
spectronmeter. Mass spectronetry results are reported
as the ratio of nass over charge. Preparative HPLC
purifications are performed wth XTerraTM RP1 8
19x150mm col ums, using acetonitrile/water or
MeOH wat er as el uent



systenms. All reagents, starting materials and
intermedi ates utilized in these exanples are
wa@e@bhzBe from commercial sources or are readPCHEP2005/001362

prepared by nmethods known to those skilled in the

art. Synthesis of the anmi ne2buil ding bl ocks The ami nes

1, 5, 7, 10, 12, 14, 17, 20, 21, 24, 27, 30, 35, 41,

50, 56, 60, 61, 63, 67, 70 and 72 are prepared
EXPERGGENGADGHIE\EONEact i on schenes outlined bel ow.

Reaction Schene 1: NRR, | NNRNRZ r o HHCI N Boc20

Pd/C Cl dioxane N ONH ~r 1 OyNHO NH I O NHZ NHz

(2) (3) (4), (6) (1), (5 WO 2005/077932
Abbr&idtide32005/ 001362 -27- Reaction Scheme 2: 1. O )fK L-

tartarrc acid 2. chromatography \ NOH N O

di benzoylate OO 3. H2/Pd-C R~ (rac) 10 (18, R=Bn)

soc: | Ml Bebhnyt (17) H N OH HNR2 R2 NR, |
Boc20: Di-t-butyl dicarbonate

DCC: Dicyclohexyl-carbodiimide
DCE: Dichloroethane
DCM: Dichloromethane

DEAD: Diethyl azadicarboxylate
DIEA: Ethyl-diisopropyl-amine
DMAP: Dimethyl-pyridin-4-yl-amine

DME: 1,2-Dimethoxy-ethane
DMF: N,N-Dimethyl formamide
EDC: (3-Dimethylamino-propyl)-ethyl-carbodiimide hydrochloride

Ether: Ethoxy-ethane
EtOH: Ethanol
- EtOAc: Acetic acid ethyl ester

HCI: Hydrochloric acid
HOBT: Benzotriazol-1-ol
LAH: Lithium aluminumhydride
LDA: Lithium diisopropylamine

MeOH: Methanol
NaOH: Sodium hydroxide

NMP: 1-Methyl-pyrrolidin-2-one
Pd/C: Palladium on carbon
TBAF: Tetrabutylammonium fluoride

TBME: t-Butyl-methyl ether

TBDMS: t-Butyl-dimethyl-silyl

TBTU O-(1H-benzotriazol-1-y)-N,N,N’,N'-tetramethyluronium tetrafluoroborate
t-BuOH  2-Methyl-propan-2-ol

TFA: Trifluoro-acetic acid

THF: Tetrahydrofuran



Br N~-NHCI N (J OyNH, ,--,OHdr P/ dioxane ( 1 0 9 -
OyNHNH or OyNH YNH I 2 Tt20 O NEt3 HNR2 (3) (8)

w@ 2005/0t723), (13), (15) (7), (10), (12), (14) ReHEP10051001362
Scheme 3: 0 NH NR2 O-H NR2 J NR2 HC Br~~OH (2)
dioxane (N HNR2 Oy NHY a8{22), (25), (28) N O NH2
(Zaragoza) (28), (26), (29) (21), (24), (27) Reaction
Schene 4: 0 0 OO OONOOOOHpTosOH G4, NMO ~ N

1H-NNIR. ~ct%&@&%ﬁﬁ@5rﬂgﬁ;ﬂiaﬁMiﬁitzidérl\llHﬁ RMR §potroisterPidrificant
peaks are tabulated in the order: multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br, broad) and number of protons. Electron Spray lonization (ESI) mass spectra
are recorded on a Hewlett Packard 5989A mass spectrometer. Mass spectrometry results
are reported as the ratio of mass over charge. Preparative HPLC purifications are performed
with XTerraTM RP18 19x150mm columns, using acetonitrile/water or MeOH/water as eluent
systems. All reagents, starting materials and intermediates utilized in these examples are
available from commercial sources or are readily prepared by methods known to those
skilled in the art.

Synthesis of the amine building blocks

The amines 1, 5, 7, 10, 12, 14, 17, 20, 21, 24, 27, 30, 35, 41, 50, 56, 60, 61, 63, 67, 70 and

72 are prepared according the reaction schemes outlined below.

Reaction Scheme 1:

NR,
H
je - oo [ b
Boc,0 " H, Q c]j HCl N
¢ 2 PdiC OYNH ) dioxane
NH Y \l< T NH
2 wQO * 2
(2) 3) {4), (6) (1), (8)



(33) (1 enantiomer) (34) (30) WD 2005/077932
PCT/ EP2005/ 001362 -28- Reaction Schenme 5: FF F

WEaHEH379822 SO O NSOZCF3O /  Li HVMDS © JI Et 3N, HECD2EP20DE/001362

OSOQ NMO N N "-o0 (36) (37) OHOXO -)-0 HO- 1 O 1.
H2, Pd-C 2 0 O N P-TosOH-®7-0 or HON HO ~N (, ac)
(38) (39) (35) Reaction Scheme 6: 0 O~NNIiINNO OH
Me2NNH2 2. chromat. HCI NaBH4 N 2. chrom N-"? NN NN

Reacﬂ‘o%zgch(eﬁgz:l [ (44) 1 [ (45) (46) 0 OH p OH

;' Eli‘:g:natography =0 L- tartaric acid j:
. b late
3. H2/Pd-C rN o(rac) dibenzoyla
N | of
{18, R=Bn) y
(19, R=H) N un
éﬁj S " J
"
: ' N N HC N
~pt P
O™ B___,r\/\OH A dioxane
0 —_—
ﬁQ O M or O MW T,

0
W<° NEt, \|<
HNR,

) (8 {9), (11), (13), (15) {7), (10), (12), (14)

Reaction Scheme 3:

Z

0 OH R,
* OJ\Q H NR,
NR HCI H
Bron H ’ 2 Q dioxane Q/\'

P-4

HNR. —_—
* OH — OYNH —_—
(22), (29), 28) \F',;/ R NH,
(@aragoza)  2s), (26), (29) (21), (24), (27)
Reaction Scheme 4:
oyo
Cl
L O |
(o] O (o] o "(/\E
N 0s0,,NMO p -TosOH
_—L ©/\O/U\b© SO, ©/\
(rac) chromat. separation
31 (32)

(o] 0 _.X(
J H2, Pd-C o o, o
O X — MK —=
o o Ho >N

(33) (1 enantiomer) (34) (30)



X O(8 NO~ HNOH/Nr-j NNNHO HNO (47) ~o
(48) H (49) HZN (41) Reaction Schene 7: R3. .R2 1.

wat@oo7MEt 3 N R3,NR2 0 RL N Rl R3 yR1 R R3PQI/EPIOD5/001362
OHN HNR2 HOR2 ~ON' H (3) ONH (51),(52) (53),(57)

o NH2 (54), (58) (50), (56)28MD 2005/-077932
PCT/ EP2005/ 001362 -29- Reaction Schenme 8 ONH | HO
~p~N, H(3) OHNy O HZN N o N H Zaragoza HCI N H
React%n%cheme 5:
rLF
o @_N:SOZCFS 0,\3\}/\:)0
(S/ SO,CF, Z Pd(AcO),, Ph,P, fj/
N LIHMDS Et,N, HCOOH

. N 0s0,,NMO
. N ————— —_—
K@ (36)

{37)

Ho\h-"“ i ofj"“ 1, H2, Pd-C j( 0_3(
AR I
K@ K@ Ho NN e NN
{rac)

(38) (39) (35)
Reaction Scheme 6:
(o]
| | )I\
0 Ny /N‘lN 0 OH )
|
1. LDA, Mel
(U\/rﬁ Me2NNH2 > chromat. \(lj/ HG! \Euj/ NaBH4 1. Ac20 \(j/
N N N N

N 2. chrom. N
©) ©) (42) ©) (43) ©)(44) ©) {45) ©) (46)
(o)
o oH
A SR = E o<
\Ej/ @ _\_OH ~ N

o>—N o>—N; Q
(47) %o H (g ; JN e HN (a1)
Reaction Scheme 7:
R3.-R
1. TF,0, NEt, R3.,-R2
Q Kk R1 (|\
R3 Ngi j:/ Es OH N R1
H'N‘Rz HO “R2 o Q
(3) 0. _NH
(51):(52) (53),(57) 7; NH,

(54), (58) (50),(56)



(62) N (61) Reaction Schenme 90 00 OBr, ,-, ,Br 00

ro 00 H2, Pd-C 0 0 HO HN ) K2CC3 Br NOH,, H Li Al H4
woiR005/092 0 NaH N\ J Nj/ N~ (64) (65) 0 (66) PCY/BBI005/001362

Reaction Schenme 10: o 0O\ P++~p» Th 0o 0 ~OO Fi O HO

H HN~ 1/ BF4- O H2, PtO2-2LiAIH4A O p ~~N, ->\NJ

O (68) O (racemate) (racemate) (69) (67) Reaction

Schenme 11: ~0 o '"p ON | i NHZO- +1 i NNO 11 N
Reaction $cbmd gH2N (73) (72) WD 2005/ 077932

PCT/ EP 001362 -30 Synthesis of

1-(2-Piperidin-1-yl-ethyl)rpiperidin-4-ylam ne

tri-hydrochl ongi( NH

0._0
Ho 0~ >N 3) ¥ H,N

Zaragoza
—————

N HCl H
sl :

N H
. = N

N

Reaction Scheme 9:

[0} N\/'
(68) O (racemate) (racemate)
(69) (67)

0
° "m0 e
a5 9 H
BFa4- ~~"0  H2,PtO2 N \K LiAIH4
Nm)

Reaction Scheme 11:

o s
+



(reaction schene 1): N HzZNJJ~~ (1)
(1-Benzyl -pi peridin-4-yl)-carbam c acid tert-butyl
W@2108007702) 1- Benzyl - pi peri di n-4-yl am ne (50 g, PCBRP2065/001362

mmol ) is dissolved in a mxture of 200 mM of water,

145 m of 2 nolar aqueous s8&8i-um hydroxi de and 350 m

of t-BuOH at 0C. A solution of Boc20 (63.1 g, 1.1

equi valents) in 150 m of t-BuCOH is added dropw se

within one hour at O0C. A white suspension is forned

Sitiedsis 6f & 2-Phsstidin-1S§IidthPy-Piguriint-4allamadMri- hydrochlorlde (1)
tenperature. The reactlon mxture I's diluted wth

et her and washed wit K& sch ganic |l ayers are
dried over anhydrous sodi um sul fate and evaporat ed
under reduced pressure. Yield: 7 g of a pale yellow
solid (93%. Ms (ESI): H-NI\/R(DI\/ISOdG):
6 (ppm 72735(m /@d (brd | H, 3.44 (s,
2H), 3.22 (br m 1 (m 2H), 1.95 (dt, 2H),

1.68 (m 2H), 1.38 (s2 .36 (dt 2H). (2)
Pi peri di n-4-yl-carbamc aC|d tert butyl ester (3) A

(1>isgl giszﬂtp.Eeﬁdﬁﬁwn -carb4AI8 88 ért u%»sté%églﬂ ol )

of " et hanol i $ "hydrogenate nor

1-Benpy ! girsauiicir-4vy kalmirdd (50 QQG?Q’E%M;Q% dlfsaﬂvehﬁn RoHxErabf mel of
m xt.ure celite and

water R051 & eSan areBasobin prietds 8 Ry Sl hvobiat o A solution

of Bod20D(®3. 1eg h1e1 egaivalesid) m Ho(mIeSHt- me%ldd@eﬁ W@dvﬂééwntwﬁ one hour at
H- NVR ( DVBO- d6) -

0°C. A(\%E H SL§p9n? %I? ls?orrme_ﬁ wllwg;L iszallé&\‘ed tﬂlstlrlo\/‘qjmglzt 3 goqrattemperature
The rééid)lon &ux&&e(@ﬂuutéd")wth btf%r ehd washddliith Wafer ( the ofddnic Ay&8 are

dried Ve( énfrﬁrcis%tﬁ %ﬁ%‘s”i SwfatstaﬂsJ Wﬂ%ﬂ?fﬁ@ﬁmﬂﬁr edyeed PIEEBIRI ¢
Yield: &¢i50y bfes pa@bﬁewdw @@tdqgs%é)mﬁl(esg* @bﬂmm* FRKRANIDMSO.H): 5

(pom) 7 5(*% &irbsbor %M Ha& ﬂ%.(%@my%j?%&n%,rwez(@ (8 gH), 1.95 (ct,
2H), 1238 @9 2myp], zsw@l-g)lﬁge (@Bpn, 52.18 mmol) are

di ssolved in m of chloroforn1and refluxed for 18
hours. After addition of nore 1-(2-Chloro-ethyl)-
pi peridine hydrochloride (2.65 g, 13.05 nmol) and DI EA

(2) (4. HipetidimpyRBarpamit dcltPterepetyl Oster (G)xt ure i s refl uxed
for another 4 hours. After cooling to room

A solutienpiethatesiee 2 fidne abovet (@6@, 287 ADNRBAHNOT /& IZnanol is hydrogenated
under ngT Fr[%‘?‘eoscs)g{eovgi%s?g g of ]?-"%UC (10%) for 16 hours at room temperature. The
mixture is filtered over celite and evaporated under reduced pressure. Recrystallisation from
ether gave 34.5 g (76%) of white crystals.

MS (ESI): 201 [M+H]", 401 [2M+H]+, TH-NMR (DMSO-dg): & (ppm) 6.7 (br d, NH), 3.22 (br
m, 1H), 2.88 (dt, 2H), 2.39 (dt, 2H), 1.8 (br s, NH), 1.6 (dt, 2H), 1.35 (s, 9H), 1.18 (dt, 2H).

(3) 1-(2-Piperidin-1-yl-ethyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (4)
Piperidin-4-yl-carbamic acid tert-butyl ester (3) (4.8 g, 23.72 mmol), 1-(2-Chloro-ethyl)-
piperidine hydrochloride (5.3 g, 26.09 mmol) and DIEA (8.9 ml, 52.18 mmol) are dissolved in
150 ml of chloroform and refluxed for 18 hours. After addition of more 1-(2-Chloro-ethyl)-
piperidine hydrochloride (2.65 g, 13.05 mmol) and DIEA (4.4 ml, 26.09 mmol) the reaction
mixture is refluxed for another 4 hours. After cooling to room temperature, the mixture is



diluted with DCM and washed with water and 5% aqueous
sodi um hydr ogen carbonate solution. Evaporation gave

W@ 2®50771982 br owni sh crystal s which are recryst aPCT/ERH05/001362
from ether/hexane. Yield: 5.3 g (72% of beige
crystals. M5 (ESI): 312 [MBf+, 1 H NWR (DMSO d6): b
(ppm 6.75 (br d, NH), 3.18 (br m 1 H, 2.8 (m 2H),
2.3-2.4 (m 8H), 1.92 (dt, 2H), 1.65 (m 2H), 1.48

dllutecgﬂnéﬂ)@\ﬂ ar]rd @gslge?ld Wfﬂfl)évtahe} aﬁd ]5 /4 a JQ&U E&dluﬁl@%dr%gen carbonate

solutign: |Evhm]‘ahmhg€me| e g(oI)brtﬁsmshr crzststhisomhldbwe’eQ@s@lhged frém7
ether/E%)Jn% is suspended at 0OCin 60 m of a 4M sol ution of

in di oxane and stirred at roomtenperature for 3
Yield: 5cig §72%) efdreigevapetalat MSNESiI 812 MtHic elH-NpIR £3VBO-ddied (ppm)

75 GRS ARGl 30 S Lol R, LS 29, 8 . 2,

148<m BEINVESS B20M), 163-1pbim), 4H). 14 (m 2H), 4.04 (br m 5H),
3.8 (m 4H), 3.65 (dt, 2H), 2.85 (d, 2H), 2.45 (m
2H, 2.35 (m 4H), 2.15 (m 2H). Synthesis of
1- (2- Azepan-1-Vi - et hyl) - pi peri di n-4-yl am ne
(4)t ri 1420 e idint-desthpl)- p(p&rwbn-quammehlenbydlr))chmdeHZN
) [1-(2-Azepan-1-yl-ethyl)-piperidin-4-yl]-carbanc
Ester gérom akgve- (@@tgyn6973m§}ol)(|§)sumenpigd 8yt hia $028\0f a 4M solution of HCI

in d|o>?arﬁ$ aﬂe %Hﬁ!e?; f RofrSfeR e?’atéFe%F BRgGuls! RfAr ev??pcs)ratlon unger reduced

exanmet enim n chloride (1
preSS‘é’@t*@‘?C'Bld(%PEOdﬂCglﬁ drl‘?ﬁéﬁ bf MC@}JrOf a colorless solid

Yield: %@ﬁgewgﬁgéﬁaelféﬁ*i@@s@%}b%%Wﬁﬁ;@ﬁﬂ@h %f?oa (pprm)
4.14 (m, 3HR 4604 (or m819H), 3.848), ¢d),,3.684dt, 2H)6% 8B itgl, 2H) 2. 45](UE>BH) '2.35 (m,

1.38 (s, 9 1.3-1. m 4 2
4, Zg{g(@‘ﬁzyg'pan- 1-§/I - et |:2/| ) - pi peri di(n-4-l;l)am'( n)e

tri-hydrochloride (5) WD 2005/077932 PCT/ EP2005/ 001362
-32 It is prepared anal ogousl y to 1 starting from

ﬁde 15) (reaction

6 ' scheme 1);

(1) [1-(2-Azepan-1-yl-ethyl)-piperidin-4-yl]-carbamic acid tert-butyl ester (6)

H,N

It is synthesized analogously to ester 4ustarting from 2-(hexamethylenimino)ethy! chloride
(13.8 g) and ester 3 (12.4 g).

Yield: 14 g of a colorless solid (63%). MS (ESI): 326 [M+H]", 1H-NMR (DMSO-ds): d (ppm)
6.75 (br d, NH), 3.18 (br m, 1H), 2.8 (m, 2H), 2.3-2.6 (m, 8H), 1.95 (dt, 2H), 1.65 (m, 2H),
1.55 (m, 6H), 1.38 (s, 9H), 1.3-1.4 (m, 4H).

(2) 1-(2-Azepan-1-yl-ethyl)-piperidin-4-ylamine tri-hydrochloride (5)



(ppm 8.5 (br, NH3+), 3.5 (m 5H), 3.4 (m 2H), 3.3
(m 4H), 2.97 (m 2H), 2.18 (m 2H), 2.05 (m 2H),
waz®spmo3AaH), 1.7 (m 4H). Synthesis of PCT/EP2005/001362

1-12- (4- Met hyl - pi peridi n-1-VI) - et hyl
-pi peridin-4-ylamne tri-hydochloride (7) (reaction
schenme 2): N H2N (1)
[ 1- (2- Hydr oxy-et hyl ) - pi peridi n-4-yl]-carbam c acid

It is pr%ﬁér%d %Ebbbo@sﬁ? | (st%}tln-ﬁcfrcﬁ'n %Q’Je%'(ﬂm%

I peridin-4-yl-carbamc acid tert ester 3 (10 g,
Yield: 38 antqB¥0) of a colodesd salifl. MpERANSEE B adldisblll\/%@ﬁ@ , DMSO-dg): &
2 r
(o) 5 BROGHS L 315 0200 (2L 20 fp F‘ﬁ”ﬁeg@‘mﬁﬂ?&#? (21, 2.05
(m, 2Holl Pdnt, ¢Hare7 {mefHkevapor at ed and the residue is
triturated with DCM filtered and evaporated again.
The crude product is purified by chrorrat ogr aphy usi ng
EtOAc/I\/le()—l(saturated with ammnla) 9/1 Yleld 8. 07

| 6.75 (br d 1, | 3,46 (q. 2H).
gpggj(br m(l H) | 2@’(%?-?j§ﬁé—ﬁ%%t, 2H), 1.95 (m
2H), 1.66 (m 2H), 1.39 (s, 9H .~ 1.35 (m 2H). (2)

{1-[2-(4-Met hyl - pi peridin-1-yi)f-ethyl]-piperidin-4-yl}

-carbamc acid tert-but N/esj/é’r ) A m xture of
ester 8 (3 g, 12.28 1), 4-methyl piperidine (1.46

n1,1228mm|)and.|ln (2.7 M, 15.96 mol) in 30
m of propionitrile is treated with solid
cyanonet hyl -trinmet hyl - phosphoni um i odi de (3.58 g,
(1) 14. [A4 2rhhydrpx prethylepipe e diat-4-y H tdanbiarhizr ac3d bertbaity | Alstar (8)
coolin roomtenperature, a 2MK2CO3 solution is
To a sgtyiien Ogﬁpeﬂ'd”bésw-@al@ﬁmlct aed farikbutyleester 3 010a60 semol) i 19 mi of
it
metvafo 5 bk 25,1590 4575 2808 0584l BRRg. 7 1 i 100
mmol)Thiee ovbddre lﬁattreed a\rerlnighpuTrhefsowntgere thermatapgraaghgnditherrgsidue is

torats B O R A B0l 48T Melesre PlougiE oy by
chromBeg(dEBY using ZBOAC/MABH {satdrated\NWER 4rDivBAagi6PH1. 6 (ppm)

Yield: ?gr?ﬁgs{egf{qr)ﬁnsjl(gggz %%n‘s'%%',({wf %Wpﬁn (8%@’-&6?:‘_ %@ﬁ%%f d, TH),
4.34 (11185 348 (QQBM), 3.19 (br m, 1H), 2.8 (m, 2H), 2.35 (t, 2H). 1.95 (m, 2H), 1.66 (m,
2H), 1.39 (s, 9H), 1.35 (m, 2H).

(2) {1-[2-(4-Methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-carbamic acid tert-butyl
ester (9)

A mixture of ester 8 (3 g, 12.28 mmol), 4-methyl piperidine (1.46 ml, 12.28 mmol) and DIEA
(2.7 ml, 15.96 mmol) in 30 ml of propionitrile is treated with solid cyanomethyl-trimethyl-
phosphonium iodide (3.58 g, 14.74 mmol) and heated at reflux for 3 hours. After cooling to
room temperature, a 2M-K2CO3 solution is added until basic and the mixture is extracted
twice with DCM. The organic layers are washed with brine, dried over anhydrous sodium
sulfate and evaporated. The crude material is purified by chromatography using
EtOAc/MeOH (saturated with ammonia) : 9/1.



1.32 (m 3H), 1.08 (m 2H), 0.86 (d, 3H. (3)
1-12-(4-Methyl -pi peridin-1-yl)-ethyl]-piperidin-4-ylam
w0 p@s507793hydrochl oride (7) The tert-butyl estBCT/BP{085/001362
g, 6.14 mmol) is suspended in 10 ml of dioxane. DCMis

then added wuntil the soli d38+ssolved. To this
m xture, 4MHC in dioxane (12.3 m, 49.2 mol) is
added. After stirring over night the solvents are

Yield: %V@@@g@t e '\%@I)l 8598 [+ lﬂr!i’f' [1:8 mﬁ'(gM@@géﬂ% (pp\ﬁh)eé # (% O8H), 3.16

ESI): 226
(m, 1 ZS(((Tngzﬁ fthI 4H), riefiﬁ W?ir@t B§) ]1 iiﬁ (ardri h34 (s, 9H),

132 (gbeng@S {{Iﬁ’l ZF@RIM%?gg,hél_wi de (10) (reaction schene 2):

{1-[2-((S)-2-Met hyl -pi peridin-1-yl)-ethyl]-piperidin-4
-yl}-carbamc acid tert- butyl ester (11) It is
re M 40N AL t
(3)P! R g&' y?éﬂﬁ;h %&% ?? ’%tli;’g*ﬁi?'?ﬂ@hrf I;i/ 9!9&65‘?% etp:qgﬁcbfbchlonde (N
The te(rﬂblﬁﬁfegfér 9@d%. mmh%w l@!les‘ﬁseﬁde@mFdO miLé¥. (ﬁ&(dﬂi@obbl\/ﬂ@dhen added
nonet h;{l -trinet h honi um i odi de

until tlge %qi,ld%p edy[Q} l"kgsm lgg ﬂ\/l Ilr%iloxq\y@ 1@5} lj’lf 4§§6mg10| ) is added.
After :£t dver Jaldl’l‘c Nl‘é%cﬂ\@@g Fp:! evﬁpc{rﬁfé@to fode a(Wtitetolid H)duct
gon]) Ié|) g .47 (m 3H), f

Yield: (2r9692{—’l) 0%). W ((%S')2?§6 i'V'stl(m 2H) 1.2-1. 75 (m 8H)

1.44 (s, 9H), 1.08 (d, 3H). (2)

1-[2- ((RS)-2- Met hyl - pi peridin-1-yl)-ethyl]-piperidin-4

-yI ﬁm ne tri- h drochltorl de _10 tl S plre%ared by . i
£ E R 1-RIDG 9¢ '.nud.' -

Wi t h4M HC' i rl‘nydpd 61%% E%eac@@n Q@Pér)\eéf deSC” bed
for amne 7. Yielrd: g 26. 2

[ MtH] + WO 2005/ 077932 PCT/ EP2005.8Q1362 - 34 Synt hesi s
of

(R) - 1-42-(4- Ami no- pi per pdbR
| tri-hydrochloride (1R) (reacti
H,N

thyll - pi peridin-3-0
n schenme 2): ~NC~ OH

(1) {1-[2-((S)-2-Methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-carbamic acid tert-
butyl ester (11)

It is prepared analogously to 9 starting from tert-butyl ester 8 (2 g, 8.19 mmol), (S)-2-methyl-
piperidine (0.985 ml, 8.19 mmol), DIEA (1.8 ml, 10.65 mmol) and cyanomethyl-trimethyl-
phosphonium iodide (2.39 g, 9.83 mmol).
Yield: 1.35 g (51%). MS (ESI): 326.3 [M+H]’, 1H-NMR (CDCly): 8 (ppm) 4.42 (br d, 1H), 3.47
(m, 1H), 2.84 (m, 4H), 2.47 (m, 3H), 2.15-2.35 (m, 2H), 2.1 (m, 2H), 1.92 (m, 2H), 1.2-1.75
(m, 8H), 1.44 (s, 9H), 1.08 (d, 3H).

(2) 1-[2-((RS)-2-Methyl-piperidin-1-yl)-ethyl]-piperidin-4-ylamine tri-hydrochloride
(10)
It is prepared by BOC-cleavage of tert-butyl ester 11 (1.3 g, 3.99 mmol) with 4M-HCI in

dioxane (8 ml, 32 mmol) as described for amine 7.
Yield: 1.3 g (97%). MS (ESI): 226.2 [M+H]"



rd~ HZN (1)
{1-[2-((R) - 3- Hydr oxy-pi peridin-1-yl)-ethyl]-piperidin-
wa2005p71932 bamic acid tert- butyl ester (13) [ tPCEEP2005/001362
prepared anal ogously to 9 starting fromtert-butyl
ester 8 (3.52 g, 14.41 mmot 34-(R) - 3-
hydroxy-piperidine hydrochl oride (2.18 g, 15.85 muol),
DIEA (5.6 m, 33.14 mmol) and
SVnm@waﬂmw 12 (4 mmwbm@?famph
mol ). Yierd: I.71 (db"/() ; )
H NVR (CDCI 3): 6 ( H) 3.89 (m
3H),, 3.53 (m 1 H, 3. 03 (m 2H) , 2 55 2.73 (m 6H),

2.44 (m 1 H, 2.3 (m 2H) ﬁtj\ (m 3H),
1.5-1.7 (m 4 1.44
(R) - 1[2((4 Arl_nbno pi p r| ﬁ\l/ ePHyl ] - pi peridin-3-0

| tri-hydrochl orldFle It is prepared by
BOC- cl eavage of te butyl ester 13 (1.7 g, 5.19 mol)
with.4MHC in dioxane (10.4 m, 41.52 mmol) as
0
(1) ggsﬁquq %&/%%W@g&ldﬂ ?kfﬂ-etﬂyl?g p%r (e /dyl} carb(amlc acid tert-
(BS?L:tﬂeslelf(RM Am no- pi peridin-1-yl)-ethyll-3-nmethyl -
peridin-4-ol tri- hydrochloride (14): Na ~i ~ H2N
Itis prg@gre@ agalggcpfﬁmt}qagaapgémnttegtcb@yl ester 8 (3.52 g, 14.41 mmol), (R)-3-

hydro@%é}ﬁ)nelhyh?o&foﬁgﬁé '1?‘& %‘é@%ﬁé’lg%l (g.l%mrpl4 33,144ag) and

eridin-"1
cyanorm 'mnﬁﬁlmp%wmﬁlwmpﬂtdbdéﬁlg é§t2@rm18004. 8 g, 19.65

I [ ' . .
v F7R GBI, WS ESIAT% Mol i, R BB 620 10, 200
(m, 3Hm3 5&6ﬂ5ﬂ4)rrﬁrﬂ3)(m SH DOF-2. 7ad e 6HARIA4 &hj tHl), g (m, 2H), 1.83-2.02
(m 3|_50p5|1n7u&514‘ 111439&_1 The m xture is then allowed to
" warmup t'o and a s)b i

| uti on of WD 2005/ 077932

PCT/ EP2005/ 001362 -35 2, 2-di net hyl - propi oni ¢ aci d
3S- net hyl - pi peri di n-4S-vyl ester 17, preparati on see

(2) beI ?}‘3’1 -[%%4 Hnmgl-plééngﬂ- )}I pi%grlm 9 ol %ﬂf:oecﬁ%rﬂge (12)

rrring i COI’]t oom

It is prépah@dlby BOecIgheger térﬁbM\?ﬁ&@é}L 13 C7‘39 vy f@m\P@él)e\Kn’th AL in
er sodi um sul phate, filtered and
dloxane (10 4 ml, 41.52 mmol) as described for amine 7.

Yield: 1.69 g (96%). MS (ESI): 228.3 [M+H]

Synthesis of (3S,4S)-1-[2-(4-Amino-piperidin-1 -yl)-ethyl]-3-methyl-piperidin-4-ol tri-
hydrochloride (14):

WOH
H,N

(1) 2,2-Dimethyl-propionic acid (3S,48)-1-[2-(4-tert-butoxycarbonylamino-

piperidin-1-yl)-ethyl]-3-methyl-piperidin-4-yl ester (15)
A solution of tert-butyl ester 8 (4.8 g, 19.65 mmol) and triethylamine (4.1 ml, 29.47 mmol) in

150 ml of DCM is cooled to -78C. Triflic anhydride (4.3 ml, 25.54 mmol) is slowly added and
stirring continued for 1 hour. The mixture is then allowed to warm up to 0C and a solution of



evaporated. Yield: 9.3 g (>100% contained sone
triethylamne). Ms (ESI): 426.3 [MH +. (2)

W@ 2005B877968S, 4S) - 4- Hydr oxy- 3- net hyl PCT/EP2005/001362
-piperidin-1-yl)-ethyl]-piperidin-4-yl}- carbamc acid
tert-butyl ester (16) Crude335 (8.2 g, 19.27 mol) is

_treated with NaOwve (0.5Min nethanol, 77 m, 38.5
nmmol ) and heated under reflux for 24 hours. The

2,2- dl%%kﬂ‘@?ﬁ%pio% d 4% 3 Yﬁé} I%ﬁéﬁd,{tlgygé%%rg‘i‘? grek&8tidPsed B‘%Iow (3.72

{5 A nd brin Dryi ng
g, 18. é@apmlhmuzmng@fmlu madxml aiuqc SM*rir@hs p@ntrﬁ\uefi fait mnbiemperature for

o TR B4 kTP 04 o

evapdrdie®y) . MS (ESI): 342.3 I\/H-H] + 1 H NWR (CDCl 3)

Yield:f_%??gq)f @S/écégfad%d W truzﬁg%nz|£8r %(E%é)’“%?%% égﬁ Pﬁ;]t d, 1
1.48-2.04 (m 9H), 1.42 (s, 9H), 0.99 (d, 3H). (3)
(3S,4S)-1-[2-(4- Ami no- pi peridin-2-yl)-ethyl]-3-nethyl -

@, PEHA|Ps AsTis o BB B30 ¢ piBEABRIES-
Mo karbaniib aéM ted-butyl estieoxti)e (11 2 nm, 44.8 mml) as
descri bed for amne 7. Yield: % 980

ESI
CrudesP3B(822 p ML A mntolHs RieRtgdomt tsjgaOng (@ Mﬂp rqetegnqlb 7 |l )Gj} 5 mmol)
and hggt\gg%lgg reglm( fogzgl hogréih% 'gblv%ﬂ;ls tr%n%?éné%t%"ﬂhe residue taken up

in DCM @Bi@(tr(azted(wnh ’mHj\laOi-l gadibring; Rryidgpnd evapergtion gavp.a brown oil

i i
s BRSSP TR BAAAY Lo oyt apmgpe) an
MeOls ¢fhammrd %2{0: 5%). Na V\D 2005/ 077932 PCT/ EP2005/ 001362 -36

Yield: (31%7 @ %fs | fs%z% F&h’g‘-ﬁ%ﬁ)ﬁ' NMho(g'sdti’ﬂi) ?%n%ﬁj% (brd, 1H), 3.5
(br M1k, SIAEL HXAAS 3EP (1, BENES GrreDhgli-DEpen: A 14485204 (m,

oH), £ 29 (D oHf Pod TP 5 Pr epared as

(3) (3S,4S)-1-[2-(4-Amino-piperidin-1-yl)-ethyl]-3-methyl-piperidin-4-ol tri-
hydrochloride (14)
It is prepared by BOC-cleavage of tert-butyl ester 16 (3.07 g, 8.98 mmol) with 4M-HCl in
dioxane (11.2 mi, 44.8 mmol) as described for amine 7.
Yield: 3.1 g (98%). MS (ESI): 328.2 [M+H]", 1H-NMR (CDCl3): & (ppm) 4.61 (br d, 1H), 3.89
(m, 3H), 3.53 (m, 1H), 3.03 (m, 2H), 2.55-2.73 (m, 6H), 2.44 (m, 1H), 2.3 (m, 2H), 1.83-2.02
(m, 3H), 1.5-1.7 (m, 4H), 1.44 (s, 9H).

Svnthesis of 2,2-Dimethyl-propionic acid (3S,4S)-3-methyl-piperidin-4-yl ester (17)

(reaction scheme 2):

.0
H"O\



described in Can. J. Chem (1972) 50, 803) in THE is

added triethylamne (51 m, 365 mmol) followed by
WQ2@sa77981 hyl - propi onyl chloride (45 m, 365 nP@I/EP200$1€01362

reaction is exothermc and a precipitate is forned.

The m xture is heated undesr3geflux for 18 hours,

cooled, filtered and washed with ether. The organic

| ayers are washed with 1 N-NaOH and brine, dried and

evag%%a& Sfans'89. [zmﬁyl &roﬁ@ %é@ﬁl ‘pﬁg)gﬂfl %rg% Wr‘%icﬁn-myl

SI|IC gel " usi ng hexane ‘an
t r aester El@yer as a colourless oil. Yield: 38 g (549 .

M5 (ESI): 290.1 [MrH +, 1 H NWR DI\/BO df) P
To a c{sfyarsHpixture ob1-bepgyl- 31m§thyl3012gld(ru -0h{40 9 4§4’nrpa pgq)ared as
descrlg M éér?j . éhoem ﬁ)ﬁzfﬁ@ 83)'3') m 'ﬂHl’-gf@ dd¥led Wdthyldmie (6% mi, 365 mmol)

followgq gzzdlmemyhgqopwnylmwgrm& n‘é](}"rf‘@ mmol). The reaction is exothermic
and a? éEf{}lt@Q l%@érﬂ‘%‘dl gw % e d@%&?tred R8s re?m?fo‘% ﬁ@%u%sk%leérgﬂltered

rogenat ed i n net hanol
and wmbed\/WItmetP@w Che @rgartrnelamrémwslaﬁd itfe 1 diAQk PE bﬂ@ep, dried and

evapoFa?% c% er egf r%ed'sg)%ﬁg%grrg}f Clﬁ"%@réﬁh wﬁagérr:l% [ sso){é\l;/jggl niﬁnEtOAC

(5%) tetdiverpuad draasisomer ed awiotdyrlesN\piNaOH and  bri ne.

vieic: S A5 (B5Y°2ogD BT FIMIS IQuROLE) S (e 7., 5H, 4.29
(td, TH)pPHP (d. 248, Ri7d,(d,12H3) 2.08.(66 1Hy.M.8 o) 3HR 168 (r,dH).11.H} (s, 9H), 0.8
d3nf-35 (m 1 H, 1.94 (m 1H, 1.68 (m 2H), 1.34-1.46
(d, f‘m 1H, 1.2 (s, 9H), 0.96 (d. 3H). (3) Step C

2, 2-Di met hyl - propi onic acid

(3S,4S)-3-net hyl -pi peridin-4-yl ester (17) Racemc 19

(2)( 628t7e t'; ﬁ"s Q 2nme)tlayl‘°p %b%%% é@iﬁ 3 &eﬁli agéﬁé%ﬂ Ql)eséer (19)

and a so'I utiono benzoyl ari c

The tr55§e§6918 @ﬁ)ﬁ & 3@@%&01 R rgxdﬁé‘g@nétféac?n fﬁe}hdn‘él @ﬁd@fﬂnlg{?l’dl@ Pd/C in

solidils |Iter shed with col
the prwca Ioif ape efyivalgnt i &iC] (Bl SEAMMYle & 2PMgmMgsH). The mixture is

fntere(?gﬁdﬂé\%orat@&%éﬂe&dué Rerells¥SiVad » AR Fial dxatd vhd N- N@OH and

_ base is |iberated by treatment with 1 N- NaCH and
brine. Exapeatioroeives @ olerhess oilyi el d: 13 g (21 %. M and 1

LAge
v FEOTTR VSERE RIS ERANR Cholg o L e 9, o0
(m, 21, 26Bi(ieef hY 2 3 opi Ol ¢.94dd 1H), 1.68 (m, 2H), 1.34-1. 4 (m, 1H), 1.2 (s,
9H), O(éiﬁd,df@”_?, met hyl - pi peridin-4-yl ester (20): O

(3) Step C: 2,2-Dimethyl-propionic acid (3S,4S)-3-methyl-piperidin-4-yl ester (17)

Racemic 19 (62.7 g, 314.4 mmol) is dissolved in EtOAc (300 ml) and a solution of L-(-)-O,0'-
Dibenzoyl tartaric acid (56.3 g, 157.2 mmol) in EtOAc (450 ml) is added. The formed solid is
filtered off, washed with cold EtOAc and dried. It is then re-crystallized from hot methanol
(400 ml). The crystals are collected and the free base is liberated by treatment with 1N-
NaOH and extraction with ether.

Yield: 13 g (21%). MS and 1H-NMR are identical to racemic 19. [a]p = 65.1 (c=1 in MeOH).



O HNO, The nother liquor of 17 from above is treated
with 1 NNNaOH to obtain the free base which is then
w@reosSni9B: zed with D-(+)-0O O -Di benzoyl tart arPCI/ER1005/001362
as descri bed above to give the antipode 20. Yield: 16
g (25%. M5 and 1 H-NVR are3fédentical to racem c 19.
[a]p =-64.7 (c=11in I\/EC]—|) Synt hesi s of
f2(4 Ani no- plper|d|n -yl) - ethyl] plper|d|n4ol

Pi peri di n- 4- oI (5 g, 49.4 mml) IS dlssolved in 200 m
of ethanol and anhydrous sodiu carbonate (21 g,
197.6 mol ) is added. 2-Bronofethanol (6.9 m, 98.8
mmol ) is added dropw se ard,@he reaction mxture is
refluxed for 16 hours.evaporati on under reduced
pressure the m xture i rred with 200 nl of DCM and

The MARRIdEROT A4S SHRLE Brieaaayin] NAPRC R A coitap foe hags which i
then cﬁzs(t@@z@j Wih @-é‘P;JbQD LsisenLyl tarthic bbb de@&%eﬁ"é’bﬂ/é‘ to §-|ve the
pm "4.52 (d, 1 H, 2 (t

antipogle £9. (dt 2H), 3. 4 (m 1H), 2.7 (m 2H) 2 35 (t

5 : 4 =
Yield: %?)g[(%%(i My‘sgang@ Bllrv?)Re‘réﬁe Qé‘ﬂm r!]%ra&erﬁche A&Fer{% 7(cf=¥)q MeOH)

-carbamic acid tert- butyl ester(23)
P| peridin-4-yl-carbanmic acid tert-butyl ester 3 (5 g,

qbﬁp!h -fo1 - hgar&:‘i\l%de (21)

in 25 m of pr opi oni t(rddction scheme 3):

Cyanonet hyl -tri met hyl - phosphoni um i odi de (4 g, 30

mmol ) is added and the reacti o?im/'\lxplﬁ‘re WO 2005/ 077932
N

PCT/ EP2005/ 001362 -38
N

H,N

2

(1) 1-(2-Hydroxy-ethyl)-piperidin-4-ol (22)
Piperidin-4-ol (5 g, 49.4 mmol) is dissolved in 200 ml of ethanol and anhydrous sodium
carbonate (21 g, 197.6 mmol) is added. 2-Bromo-ethanol (6.9 ml, 98.8 mmol) is added
dropwise and the reaction mixture is refluxed for 16 hours. After evaporation under reduced
pressure the mixture is stirred with 200 ml of DCM and filtered. The clear filtrate is
evaporated under reduced pressure und dried at high vacuum.
Yield: 4.3 g (60%) of a colorless oil.
MS (ESI): 146 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 4.52 (d, 1H), 4.32 (t, 1H), 3.48 (dt, 2H),
3.4 (m, 1H), 2.7 (m, 2H), 2.35 (t, 2H), 2.05 (m, 2H), 1.68 (m, 2H), 1.3-1.4 (m, 2H).

(2) {1-[2-(4-Hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yl}-carbamic acid tert-butyl
ester (23)
Piperidin-4-yl-carbamic acid tert-buty! ester 3 (5 g, 25 mmol), 1-(2-Hydroxy-ethyl)-piperidin-4-
ol 22 (4 g, 27.5 mmol) and DIEA (5.6 ml, 32.5 mmol) are suspended in 25 ml of propionitril.

Cyanomethyl-trimethyl-phosphonium iodide (4 g, 30 mmol) is added and the reaction mixture



is refluxed. Additional portions of

cyanonet hyl -tri nmet hyl - phosphoniumiodide (1.5 g, 11.25
wonws)p77msEe added after 90 minutes and after 3 POIEBR2005/001362

After cooling to roomtenperature, a solution of

pot assi um carbonate (4 g) i¥8250 nml of water is added

and the product is isolated by extraction with DCM

Evaporati on under reduced pressure gave 6.9 g of a red

is refl eg A(‘éj‘kiﬁé&}b% 86’#15@30 PF?)&M&E??'I riffeshyi- 5%@&%@%& iodlde! 45 g, 11.25

l'ess stal s. 328
mmol) dvi llfded aftédMVRInUBIBOAEYer Bthopmoﬁw‘teb‘c ing Eﬁ repm tenmperature, a

solutloﬂ_BET‘ p%%s;l%ﬁgaraisﬁg éﬁ g}sm ﬁo’#ﬁl'_%f %vage 85%déed'%rl% t%e% écm(ct is isolated

by extedd)ion it ®QNn Evapblgtion uhdersredgedd, présse gaye a.ﬂ)g of(ayed oil which

ridin-I-yl)-ethyl]-piperidin-4-ol
GOU'd%?%Wﬁ%ﬁ?ﬁ@"ﬁﬁ%}%gﬁ(21) Ester 23 (2.2 g, 6.72 mol) is
Yield: dixsg @ AVEdficolofibsdBlysials. di oxane at 0C and stirred at

0 r f ] fat td
S (B 2a Rt hangs GalisP-$2 Y ppaf oY (U REL A £ 1A, 3.2 m
1H), 3Y2 @h,dtH)22.3 (o, RHY @4 (rof zlg)),@tﬁéx (zm 34%)1 zgo (¢(1152Icl)i€§;.9 (dézar@& 1.68 (m,
+ N DVBO- : m , . m
4H), 1, s%?:f%ﬂmﬁpf 2.4 (m 2H), 852, 0 (m 4H), 1.65
(m 4H), 1.35 (m 4H), 1.2 (m 2H). Synthesis of
8-[2-(4- Ami no-pi peridin-1-yl)-ethyll-8-aza-bicyclo[3.2

(3)3). & g @16%‘ ﬁfo Ht'%\ﬁ'? Tg/fj{ll?-%my?]r-ﬂaiggri&%d-')-o‘ [RRAGLIMIGTREA)
Ester ?3%22 '@ygr@)ﬁfmegyc# OTcﬁvé%izlﬁ 4R} Q¥ FhQickaRe Bl 03 8Rd 3tirfdd at room

oct an-3-ol hydrochl ori de
temperature fgr 33murzs5Aﬁﬁbe\)e)poaaﬂ9n§émelﬁﬁh@af thermapuct {sidieg g high vacuum.

Yield: 12%5 21033)3' df aﬂgmgé&.eeméqgs ! f’ééfR/lJH] oy ﬂt\/ﬁ‘(mhsétdsr b 5

r ono-
(m, 1Idn)daeld(rrdr4drbv@ gémwitthhiZ 0o, 2HDnliBe<x2-@fa, 4Prh)e1r6§a(m, 135 (m, 4H),
12(n{n ure is refluxed for 15 hours. After cooling to
tenperature the reaction mxture i s evaporat ed
under reduced pressure. The mxture is stirred with
200 M of DCM and filtered. The clear filtrate is
H{Hegg R'EF2-BRNE QY80 Rfth Y1 Sl AleRaz b c§/ Eiof$ 2. 1]octan-3-ol tri-

vapUI dt eu UnMageT 1 eauced pressure and drred at hignh
vacuum hydrochloride (24) (reaction scheme 3):

NQVOH
O/\/
H,N

(1) 8-(2-Hydroxy-ethyl)-8-aza-bicyclo[3.2.1]octan-3-ol (25)

8-Aza-bicyclo[3.2.1]octan-3-ol hydrochloride (5.1 g, 31.45 mmol)) and sodium carbonate
(13.3 g, 125.8 mmol) are suspended in 150 ml of ethanol at room temperature. 2-Bromo-
ethanol (4.4 ml, 62.9 mmol) is added dropwise within 20 minutes and the reaction mixture is
refluxed for 15 hours. After cooling to room temperature the reaction mixture is evaporated
under reduced pressure. The mixture is stirred with 200 ml of DCM and filtered. The clear
filtrate is dried over anhydrous sodium sulfate, filtered, evaporated under reduced pressure
und dried at high vacuum.

Yield: 5.4 g (100%) of a colorless oil.



Yield: 5.4 g (100% of a colorless oil. W 2005/077932
PCT/ EP2005/ 001362 -39 Ms (ESI): 172 [MtH +, 1 H NWR

W@ DNSO¥8) : b (ppm 4.25 (d, 2H), 3.78 (t, 1 HCT/BP2E5/001362
(t, 2H, 3.06 (m 2H), 2.36 (t, 2H), 2.03 (m 2H),
1.85 (m 2H), 1.75 (m 2H)-39-55 (d, 2H). (2)
{1-[2-(3-Hydroxy-8-aza-bicyclo[3.2.1
]oct-8-yl)-ethyl]-piperidin-4-yl}-carbam c acid

MS (E§§ ﬁ7%@}ébﬁl] eﬁ{ é&ﬁ%s@cpg%' Cg;?iéi*zx'(d,C@Ffi)*?@."?lsc(t,6\1<H)$3|3.42 t, 2H),
3.06 (18; 212), ﬂ;&ﬁ(@@H)ezﬁgalm Sth1a85(@i1 | 678 (P, 2 dtend326). 25
(19 55mmol) and DIEA (1.1 M, 6.5 nmol) are
dissolved in 5 m of propionitril.
Cyanonet hyl -tri met hyl - phosphoni um i odi de (792 ng
(2) Mo 1)}[2H($- Medy-@raxefblcmlpi&z h@c&ﬁd’lh—ﬁéyﬂﬁm@ﬂ@n -4- yl} -carbamic

m Xt ur, nd foll owed by TLC. Addit I
cya%cdﬂg? ﬁ)sﬂmﬁt I‘I?’Fggﬁi - phosphoni umyl odi de (4|00I 28? is-
Plpen@m d_;e)ﬂ Afdafic gmB Qé‘r'f %u@f‘é’stérr@ g 4 MR §-(2- ﬂ%r@%ﬁ‘—@tﬁywza

er hour. After cooli ng tO roomt enper at ur
b|cycI6|[B|é Jostain-dexd 261G and.& maph esd A (WA sHe@Swmal Brg figsolved in 5 ml

of pro@ahl?rﬁ @Q’a%rgg%wmrﬁé{ﬁz& %Qﬂ)k‘rgn'u,gig éﬂgtiegzg@tﬁﬁje%gﬁprgggkgsoéﬁe% under
stirring sid Hegdattipnanixtuae isi refiluxsidtamdSeltiwesh byul LG thslditioppk eypaemethyl-

tnmet@ﬁ%&o%ﬁ%ﬁ@fn@foﬁ@e@&g En fsd%cﬁ%g ea?@f?g%ﬁ%t n-ﬁrlﬁe HDHQI% s refluxed for
anoth&ér(burrgAf(de3®©hngftoIroqhﬁempergwr@rtg,%l’p’laﬂge ccwgalpggpyganggayers are

washe[ii Vﬁlgu targle 6{%&“&@@%&0‘9{9 ;)EDSOQ{J,O gpxgetasﬁsii]rﬁbcém’gn%tse (§ I%Y')n 250 ml of
water 2Hdded.aBid(the pidct is ZoBed by extrdclioPwih cagiumiguifate, oiferegnpand

evapO(#%d u%?_ﬁSrsre(igcfg ptr'égs%%bﬁ’n% Cq’lgaf %r@iucj J(1 @% gs'}“'&rygt'é%zedlfréﬁ ether.
Yield: 84D 2ad @53%)10%@'@%6 aystale- MB)(EESHh§I4 [J\BH‘HzailJ-bNNR(Di\[l%Ozie

o195 a3 ] ST LR S 12 ko,

2.35 andH$tzm(red2ra); 11920m, 2HNH8% aituzt), i g8 (B, Rbiurs65 fht ), 1.53 (m,
0 i,0 f e solvent the product is dried at
2H), 1&#@% égidu%() \ﬁ['_ﬁld: 4.6 g (100% of a white solid. NS
(ESI): 254 [M+H] +. Synthesis of 1-
2-((2S, 6R) -2, 6-D net hyl - p| peridin-1-yl)-ethyll-piperid

(3)i3)n:_ é‘{@-'(z?wnﬁﬁotﬂnpendu%df 396 kh%{l]' ggzé %?&yc(J[%Cﬁb&%nS& BPGP
hydrochloride (24)
Ester 26 (4.5 g, 12.73 mmol) is dissolved in 4M HCI in dioxane at 0°C and stirred at room
temperature for 3 hours. After evaporation of the solvent the product is dried at high vacuum.
Yield: 4.6 g (100%) of a white solid. MS (ESI). 254 [M+H]".

Svnthesis of 1-[2-((28,6R)-2,6-Dimethyl-piperidin-1-yl)-ethyl]-piperidin-4-vlamine tri-

hydrochloride (27) (reaction scheme 3):

Jns

H,N



H2N WO 2005/ 077932 PCT/ EP2005/ 001362 -40 (I acid

tert- butyl ester (28) Conpound 28 is prepared
w@e@bogeesly to 25 starting from PCT/EP2005/001362

cis-2,6-dinethylpiperidin (6.4 m, 44.17 nmmol) and

bronet hanol (6.1 m, 88.334fhwol). Yield: 3.9 g (569

of a yellowoil. M5 (ESI): 158.1 [MtH + ]+, 1 H NWR

(DVMBO-d6): 6 (ppm) 4.48 (br, 1 H, 3.4 (t, 2H), 2.6

(1) g Tzi (1342, 2D néy1-gibridin-4yh-&nfiDpigdridin-4-ff cambanfithacid tert-
{1|—|Pl2’¥[QSE)t6r (38et hyl - pi peridin-1-yl)-ethyl]-piperidin-4
- d t tyl. ester . Co d. 29
compprd 2 Brpretr e SN, B S e T iy R OB BG AT .4 m
44, 17%§n<6|>°>ar&5b@>mea4ar{b8(e 70| 98. 3 hnper i di n-4-yl - carbami ¢

t t 3
vieid: & s T 5 Bahii 1 B A a? 2 TIRIR (sl oo
7 3-1(do(m, 06H)1 d3BH
448 (Br, TRV (DR, 219, LER, %F@;H)“ DML, 1 (m
(m 2H), 1.92 (m 2H), 1.65 (m 2H), 1.57 (m 2H),
1.49 (m 2H), 1.38 (s, 9H), 1.35 (m 2H), 1.12 (m

(2)2H){21 21(2%3Dﬁﬁeth§ﬂbl etidlin-1-yl)-ethyl]-piperidin-4-yl}-carbamic acid tert-
[(2 ﬁ% met hyl - pi peridin-1-yl)-ethyl]-pipe
ri db'r'lty es}/tlea e tr| hydrochl ori de (27) Conmpound 27 is

coneBEP s KRB MR A PR P g e

mmo|)6ar31 ;9 érﬂeﬂ@%yl ehrbanidadi@tesobutyl. est% 3 Eﬂa)g 22415 rBriolykH| +.

Yield: ﬁm%(q%ﬁ@. x@ﬂa\w&ru'\ﬂ?;?ﬁgﬁy?‘}zdd‘? i by e g%@?{'SP Gp)- 0 (ppm)
6.73 66@)1&)@@9%0%;@% f @GEKmOZH)'@XBE(Ch) 2H), 2.25 (m, 2H), 1.92

(m, 2@31)65 (m IS 2k Py L e e AP Y (s off s BR 2, $35%h, 2H),
1.03 (d, 6H).

(3) 1-[2-((2S,6R)-2,6-Dimethyl-piperidin-1-yl)-ethyl]-piperidin-4-ylamine tri-
hydrochloride (27)

Compound 27 is prepared analogously to 24 starting from the BOC protected derivative 29
(6.16 g, 18.14 mmol).
Yield: 6.3 g (100%) of a white solid. MS (ESI): 240.3 [M+H]".

Synthesis of (R)-1-((3a,7a)-2,2-Dimethyl-tetrahydro-[1 ,3]dioxolo[4,5-clpyridin-5-yl)-

propan-2-ol (30) (reaction scheme 4):

oj(
Y’

(1) 3,6-Dihydro-2H-pyridine-1-carboxylic acid benzyl ester (31)




WD 2005/ 077932 PCT/ EP2005/ 001362 -41
1,2,3,6-Tetrahydro-pyridine (3 g, 36.1 mol)-are

W e@aned3ni t h 10% aqueous sodi um car bonat e ( 2PdI/EP3005/001362
and cooled to OC. Wthin 1 h, benzyl chloroformate
(Z-chloride, 5.1 mM, 36 m¥l) is added dropw se
wthin 1 h. After additional stirring for 2h, the
mxture is treated with 30 m of brine and extracted

1,2,3 é-‘?g{r%ﬁyd?@ﬁyl’f&lﬁ@(sdé %Whn?&l)@ré tre-'é{é% IRt GgLIBY S Sodting

over sodi um sul pYate and evaﬁorat ed. The crude

carborgte (it ml) endycasiedatodd CoVYibis 1hibienzyl shigipfeinialg (Bychloride, 5.1 mi,
36 mnfd|P3S BBy SRR/ AMY 14 SAf{ér%a?ﬂsrh/%u SEYRGABIAARR MiflBH treated

a colorless oil

with 3@/51I pE@me a @(t[qqps,q] frpur times MURd@m(ytgyr B’m&( @r,gﬁ;nc-}ams are dried
over sé?_bf!im(éﬁl%%@ anoB%\%f)o(‘é'fbd 1TH@ oru@e r%d(l&‘ 7% i) c&rﬂe@s Q)ﬁys purified by

Flash-ghpnategyapioxipiips pek py:nlmexan%ée w)@ﬂem&e gdl)d benzyl
Yield: %%tﬁ (4%@?0{%0 S o M%EE@I * 4LS9RRY (t%@)dlfj & 8pm) 7.28-

ture of ac t one.
7.4 (ma 84).t3. &h(nof 1HY mMEBHIN, I hidrph (s, ﬁbl) M»Qﬁ(ﬁn@leﬂ()z?» 98dt, 2ph),. B15 (m,
2H) mmol ), a 1 %solutionh of osmum tetroxide in tert.
" Butanol (7.23 m, 0.28 mml) is added. The m xture is
stirred at room tenperature for 20h. Then 70 m of a
saturated sodiumbisulfite solution is added.' After 15

2)M N ﬁ:drnggéth’?%ya% P%ﬁ&ﬁ?htﬁﬂ%%lw &nqtﬂéﬁzyl%‘iéﬂ @2 ) m xture

is €éx acetate organi c ayers
31 (3. @3 g .7 ﬂﬂn&y@rd.@@%um whnbaé e} m&mu @p%@tr @fld akB®ne. After

acition o ShrEtmb A A AOx s (184, &P Mraehia 1% Blidionpf osmium
tetroxidfe § @it. @u@%oﬂ?@ﬂmf’/‘b 28%65% added>?né Mbtlis is %tlﬁ'bd\lﬁﬁoom
tempegafpreifoq_gOh j%?,gr?@rﬁﬂ o9 satyaled spmtbwmulfltg SS)‘L{II@B |s|_%dq£bd After 15
min stﬁslr?@fl?t(r?bm]terﬁgeragué?’th%%a&lﬂh mixtlre38 ekiihctdd With elhyl aédthtel The

organigya}ess re, @qeduqyﬁbw{ iym §ﬁtp§135erar@| gYaperategk BBR yryde rieslet, 4.7 g of a

yellovﬂﬁlnﬁﬂunﬂ&?&‘? Fla@ﬁ%}xré’h?atf)?r‘é ﬁﬂ’\ég geB eﬁ%l Q@et%z 8 mmol )

solved I n | or onet hane. Af
Yield: 3 @ (99f)oMS (ESP- aﬁﬁﬂ\’lﬂdkyw DIBERECRBl)6 OrfppmB 6. 2%117011 fm, 5H), 5.13
lLye I [ Hyl I
(s, 2HSRDA AHHCIEOT, SRR FOER BHSE Gt T3 IHL 1S (m, 2H)
1.82 (mhéHpi1xf (mell)s diluted with 30 M of di chI oromat hane,
washed subsequently with I N NaOH and brine, dried
over sodi um

(3) 2,2-Dimethyl-tetrahydro-[1,3]dioxolo[4,5-c]pyridine-5-carboxylic acid benzyl
ester (33)

32 from above (3.72 g, 14.8 mmol) is dissolved in 20 mi of dichloromethane. After addition of
2,2-dimethoxypropane (3.6 ml, 30 mmol) and p-toluene sulfonic acid (141 mg, 0.7 mmol) the
mixture is stirred at room temperature for 4h. Then the mixture is diluted with 30 ml of
dichloromethane, washed subsequently with 1IN NaOH and brine, dried over sodium
sulphate and evaporated. The crude racemic product, 4.32 g of a yellow oil, is separated into
its enantiomers by chiral HPLC (chiralcel, OJ, 20um, hexane / isopropanol 9:1).

Yield: 810 mg peak 1 and 942 mg (peak2) (40%) MS (ESI): 292.2 [M+H]", 1H-NMR (CDCls):
5 (ppm) 7.25-7.4 (m, 5H), 5.14 (s, 2H), 4.18-4.4 (m, 2H), 3.7-3.82 (m, 1H), 3.38-3.58 (m,
3H), 1.74-2.0 (m, 2H), 1.44 (s, 3H), 1.35 (s, 3H).



sul phate and evaporated. The crude racem c product,
4,32 g of a yellowoil, is separated into its
wep@snieers by chiral HPLC (chiralcel, QJ, 20RCE/EP2005/001362
hexane / isopropanol 9:1). Yield: 810 ng peak 1 and
942 ny (peak2) (4099 MS (BS#): 292.2 [MtH +, 1 H NMWR
(CDCI3): b (ppm 7.25-7.4 (m 5H), 5.14 (s, 2H),
4.18-4.4 (m 2H), 3.7-3.82 (m 1 H), 3.38-3.58 (m
3H), 1.74-2.0 (m 2H), 1.44 (s, 3H), 1.35 (s, 3H. WO
2005/ 077932 PCT/ EP2005/ 001362 -42 (4)
2, 2- D et hyl - hexahydro-[ 1, 3] di oxol o[ 4, k yridine
(4) ( 343, @sn:ngﬁtleylmesxahrmn&iﬁmxol@méwmved@@r( H)zingle ¢a-

ai < S8 Hoxich, EENte son ANRRGN BRIOBOR) "L i T on o 1056

33 (pe%ﬂdllf?&h‘éﬂb (&50 QN1 64 MBI lstdwsdlvelﬂtnhlﬁ@ nf methanol. After
rogenat at room tenperature for 20h. Then the

addition cxfﬂ e paliadiun on sebendde mag &1 mtureiaipsiegangied@veonao
I

tempef By PR eed LRSS el Afor b KvgbgRudn oty o mo
(99%)xfg-Plorlegsrpil. 3H), 2.78 (m 1H), 1.85-2.40 (m 3H),
Vi (£ 356 2L kNRAGRCRTTD bR .28 (m, 1,412 (A, £:8,2.1 (m
3H), 257%/(]n) 1rb+)ob§5224Q)Gm %‘BO) PRiBiArs, bAdAS: |3d7|}er absol ut e

configuration of dioxol unknown) 34 (90 ngy, 0.57

mmol ), (R)-(+)-propyl enoxide (166 ng, 2.8 nmol), and

triethylamne (160 ul, 1.1 nmmol) are dissolved in 2
(5)ni  bH(2,3tDimeshyldatrabydroridBldioxelaihbrclryidiatiry k-prepang-ol

The @ﬂ&fl\a%ﬁam.&% f %b'sﬁhﬁ% cUhﬁgw’équﬁl O%Qig_%ol(?fnkﬁbw

ace a ed su ée uen and bri

34 (gcﬂﬁn'geé 5?%0%6{% W;ﬁubﬁ&adxwea(ﬂee mgalgcs Rk, ar'{mme@fwmne (160 ul,
pr o oW Oi I pur i fied

1.1 mmoasﬁne dspevied g&@bﬁfwtwq' PBg styezd a’fdpe'ﬁﬁ%maﬁféﬁwsrﬁ%f 4h. The
react;?ﬁ?@l@uﬂ%lls éllutmllﬁ_‘ubé A éth%l §c)etat¥' ﬁéﬁwed%@b%@ﬁ%wth YR NaOH

and btlng3drxed2ca/e( &9 lgm)sulphgtegar(qﬁvapopq)ted j) he cguc&gor@ﬁyct(ﬂ_go mg of a
yellowlo g% gu %%d %WFIa%H)o rc;ﬁ\gt%gl(a%hy @'ﬁca g%l Hersromatidane / methanol /

. Synthesis of
ammC(m%9&5@25)2 7-trimethyl -tetrahydro-f1, 31di oxol of 4, 5-c] p

Yield:Y70 H§ (57 Ms Rt 316 2 vak] | 3RINNIRGBEI0LNS BpREEOSEN 28 (m, 2H)
3.9 (m, 1H), 2.2-3.08 (m, 6H), 1.36-2.13 (m, 3H), 1.51 (s, 3H), 1.38 (s, 3H), 1.12-1.22 (dd,
3H).

Synthesis of (R)-1-(2,2,7-trimethyl-tetrahydro-[1 ,3]dioxolof4,5-c]pyridin-5-yl)-propan-2-

ol (35) (reaction scheme 5):

A e

0 {_.0
: or : ‘
N - N N
Ho >N g HO




0O~ OA- 0O or HO'~N f." HON WO 2005/ 077932
PCT/ EP2005/ 001362 -43 (1) Trifluoro-nethanesul fonic
wa@eiod/o19benzyl - 3- (R, S)-net hyl -1, 2, 3, 6-t et r ahyPCDEP2005/001362
pyridin-4-yl ester (36) 1 M
l'ithiumbis-(trinmethylsilyi33amd solution in THE (540
ul, 0.54mmol) is diluted with 1 m of THE and cool ed
to -78C. A solution of 1-benzyl-3-nethyl-4-piperidone
(1)( 109nfﬂ90r Oﬂ Lpfon réc@d 3- Hgnzgltﬁ(R 8)- ﬁqaqﬁgl 1’2% 6~ tetrahydro-
syringew t fter stir for
t enpmdanwwl esder (§6) ution of

T U ER AN SR R TR O G I ﬁéwéfggmt'h)1 mi of

THF aﬁH%@@l@g k@Lrd-s. ﬁts'ofdh@ﬁi of ‘P—'beﬁmiehﬁéthﬂ{m @ﬁoeﬂ&bne'r(f’IQO)‘ﬁd |004/9 mmol)
solution is quenched wth f saturated ammon

in 0.5 ghTHIFi igadded vi .swged\f'mm%a"wﬁtfw PUEDGEYTE el iS tgmgerature, a

solutanf‘?@pﬁériW?nfl%Fdn?é%ﬁ%u%r‘ilﬁuoew%|mg7‘Q)9\*923ﬁ19riol)THQ rﬁFcﬁamFCls added
yers are washed with brine, dried over saod

within éQInﬁiﬂaT*ée beige svsasHEiRn dvistirmsdos ARRiBEHRIASE Té]fly%w §plution is

quencﬂeél’ Rhith qv\hpéfls’atdr&e@ lé"rr\rﬁérﬁﬁn Boribik @@htl@fﬁ”dﬂ%ﬁ%ﬂﬁ@@éold water and
ohexane / ethyl acetate 4: el d:

three ilrges :q%? c%ezb/gntlbﬁthal aestaie | Besorgpic lavery ggwyas'hgg gntp Mppﬁa,,dned
over s%g EHMM% Q@for@te? pﬂf@ cruae él%dUCtZ 3¢P n{g%f l_eé%@llow%ll&% purified

. 3.54
by Fla§hqchmm@tograpl559(sm(cmgencyglohezagg/(smyl elcqtq;te 411)06 (d, 3H).
Yield: (13%“?%‘)/770/ S Beglortess pl MS (ES1) 339 MHH] b JHNVR (DMSO-d): 5 (ppr)

7.22 A B3Y (B6SH), Sra%ddy B, @@G 31@5 (o, Zﬁ)rrﬁtﬂ5)(bf s, 2H), ¥ 75 (m i H), 2.59

abl u te (1.34 ng, 6 unol),

(m, ”%hbg%ce{hqyﬁg%i%%?&% .1 nmg, 12 unol) and triethyl am ne
(125 ul, 0.9 mmol) are dissolved in 1 nml of DW.
After addition of formc acid (22.5 ul, 0.6 mmol) the

m X i on

20l ey a-hish il O 2 - Rrare- pfhineRge) |
36 froﬁulﬁbiﬁalqm Yy, Biztrima) I\bdﬂa@bhq (amdcététew(a 340 o8l umoB |

sodi um sul hate and eva ug% nﬁ)rogluct 7% .
triphemdphsrsphin (§él| mew Ztmol) @g y‘[fqr@ae 2?25 mol) are dissolved in 1
ml of DM&S At RIRRInQd FeRtiy aéig éiz 52l 06 mnfy)ahe Rexanss btiegdidr 1h at

acetate 3:1) Yield: 4

60°C. JESlryactlfagn!EtU[%mlutedywqb,qqma@@% g;asa S owue;nt&gmh 1N NaOH

and brine, dried over sodium sulphate and evaporated. The crude product, 78 mg of a
yellow oil, is purified by Flash-chromatography (silica gel, cyclohexane / ethyl acetate 3:1).
Yield: 42 mg (75%) of a yellow oil. MS (ESI): 188.2 [M+H], TH-NMR (CDCl;): 5 (ppm) 7.23-
7.41 (m, 5H), 5.62 (s, 2H), 3.63 (br s, 2H), 3.12 (d, 1H), 2.83 (m, 2H), 2.48 (m, 1H), 2.02 (br
s, 1H), 0.96 (d, 3H).

(3) (3RS,4SR,5RS)-1-Benzyl-5-methyl-piperidine-3,4-diol (racemic) (38)
37 (570 mg, 3 mmol) is dissolved in 10 ml of a 1:1 mixture of water and acetone. After
addition of N-methyl-morpholine-N-oxide (529 mg, 4.5 mmol), a 2.5% solution of osmium
tetroxide in tert. Butanol (527 ul, 52 umol) is added. The mixture is stirred at room
temperature for 24h. Then 10 ml of a saturated sodium bisuifite solution is added. After 15

min stirring at room temperature, the reaction mixture is extracted with ethyl acetate. The



7.41 (m 5H), 5.62 (s, 2H), 3.63 (br s, 2H), 3.12 (d,

1H, 2.83(m 2H), 2.48 (m 1 H, 2.02 (br s, 1H),
w@2@6/0(1¥32 3H) . (3) PCT/EP2005/001362

(3RS, 4SR, 5RS) - 1- Benzyl - 5- net hyl - pi peri di ne- 3, 4-di ol

(racemc) (38) 37 (570 ng,-34mol) is dissolved in 10

m of a 1:1 mxture of water and acetone. After

addi ti on of N nethyl-norpholine-Noxide (529 ny, 4.5

organg@ano (vgas';n"é@fs%gg&%@gﬂwﬁg%—;&eérafaﬂgramedenwo&&rsfod.um

he m xture Is
sulphate iand edairatedofine traatp eredust, et6Pong o4 darkisewn @il,n$ pofifies by

Flash- cﬂ o%aﬁ&frgplif&'n%glg@ %ﬁgh dr&%et‘ﬁ?hé’y ln%ﬂ"ﬁaln%l PQQE@ma’A@C5t§P 5}.2

eaction mX
Yield: |290emg t%%)exﬂ the ¢ib dit), Hgdnsac ét@anemyﬂgfeuw\@@@@@g@%%fzthe all-cis

e

1H), 4s@dibun) 118 I3ESINE 18d)d3. ewa@wa{)aﬁoz Thelkd), @d® (pr,ddl)ic2.56 (br d, 1H)

212(&?‘2 ﬁgcﬁ%?ﬂa&{ﬂ)a y%gczfj'i IZeFtJ“d}cl:ﬁido%net hane /

nmet hanol / amonia 95:5:0.5). Yield: 290 ng (43% of
the cis diol, trans to the nethyl group and 20ng (3%

CHM @g%& 38) ge%é'ﬁ?) %?%“W @‘ggbé’fa%%[%gfq giolelf->-
1 mpyﬁqd%((rmse:ﬂ;cm&)i) 3.58 (m 1 H, 3.41 (dd, 2M).

302(m1|—|),262(m1|—|),256(brd 1 H, 212
38 frorbabaye (290HNg, 1.3g9mpl) %d@mlvegj-m 4 ol ca‘silc(r*dpm@ﬁjhan(swfter portionwise
s Y URIB RO T ) AP SIS G o1
mmol) mgmmmgre it .s8rraval yoqrrstemmaipmefg_r i gh. o heh tig mixture is diluted with
dlchlogcﬁnggthg Wﬁatsngcﬁ]rg%bé}n %twgm nﬂ?l@%ﬁ\&f‘?}‘#]hg'%dﬁ%ﬁer sodlum
sulphstalahdrwapqeted (B@Orudg prcidt®t ?Jﬁ%&mmg ot & gellovxeilitsepuriied by Flash-

chrona go gﬁ"&@@céﬁgl c&cﬁ&ﬂ%ﬁgﬁé MR lfé%ﬁe]tei]fg%%.-rhen the mxture

FOF ot hed subsequently
Yield: \moehmg(as%\)arM(Eau 282. 2 B\I-+dIY i Bt NOAR: (C3Clk): Grfpmeﬁﬁa?t@ (m, 5H),

419 G, FISBRMA oy el APrte G TRS TP G 38 m. 1w

1.88 (oy dHOESR (% 3H) €18 s, 3601 BOG(B3H).. Yi el d: 303 (89%
MS (ESI): 262.2 [MeH[+, 1 H NVR (CDC13): b (ppm)
7.20-7.40 (m 5H), 4.19 (br s, 1 H), 3.69 (br s, 1
H, 3.43-3.63 (m 2H), 2.89 (m 1 H), 2.53 (m 2H),

(5)2. Ozsa(Rs 7RSHI)aSR)—S -Bénzyivg, 21HrimathyBhesahy@iey-[1,8] divx¢lo[4,5-

3H, c]pyrldme &l’acenh'?c) (40)
39 from above (250 mg, 0.96 mmol) is dissolved in 5 ml of isopropanol. After addition of 10%
palladium on carbon (25 mg) the mixture is hydrogenated at room temperature for 16h. Then
the mixture is filtrated over celite. Evaporation gave 170 mg (100%) of a colorless oil.
MS (ESI): 172.2 [M+H]", 1H-NMR (CDCl3): & (ppm) 4.05 (m, 1H), 3.67 (dd, 1H), 3.39 (d, 1H),
2.98 (m, 2H), 2.21 (t, 1H), 2.05 (m, 1H), 1.73 (m, 1H), 1.52 (s, 3H), 1.37 (s, 3H), 0.98 (d,
3H).

(6) 1-(2,2,7-Trimethyl-tetrahydro-[1,3]dioxolo[4,5-c]pyridin-5-yl)-propan-2-ol (35)

(mixture of diastereomers)



(5)

(3aRS, 7RS, 7aSR) - 5- Benzyl -2, 2, 7-tri net hyl - hexahydro-[ 1,
WQRr@s0x9BD[ 4, 5- c] pyridine (racemc) (40) 39 fPONEPRIMOVEN1362

(250 ng, 0.96 nmol) is dissolved in 5 m of

i sopropanol . After additiond®f 10% palladi um on

carbon (25 ng) the mxture is hydrogenated at room

tenperature for 16h. Then the mxture is filtrated

40 (17% rﬁ fﬁ]lnﬁél)e(R)EMﬁ;%%p%ién@%dQ%@@ r%h%os m&é@%@d tAéthRamine (285 ul, 2

mmol)(a;c@@sg;k?/gqa)?rl(%pﬁpf at ggol(amd sfirrggl a @omﬂe(rtp@ratgrq.ipr 5y After

evapogéir;?g]tlze'pesqf |§§ls§5'i\/ed?ﬁ)eth}§ agéltafet Waei'ﬁgd Slﬁasgguérmy wift) tN NaOH
and k@R, drie@)over sodium sulphate an evaporated The crude product, 214 mg of a
yellow]ml( % p?ninf iad 5 %ﬁh?hrc{n@%’tg%ﬁﬂy |I)[<(:$ l%@e@i@?bgélngél?\grﬁ% ghefeyﬁ%n%l /
ammcwa %@Q/@??QBZ PCT/ EP2005/ 001362 -45 40 (175 ng, 1

Yielcl:ff‘lrzTB'rr%glq lﬁq Mé)( g@oﬁ’ﬂ 9'@@%&%}{1}3\9@ Dcﬁ) 5 @g@') i)zthosg(ﬂgﬁm, 3.67

di Ssol
(dd, 14, 3e@€h(ainéH) a?nQB ém,l 2H)ed.24t(t, 1bora- 0% ettt 478 (frertHh1.52 (s, 3H),
f4,Qr ation the residue is dissolved in ethyl
“37(§€%§a93$Y§£§ﬁed subsequently with 1 N NaCH and bri ne,
dried over sodium sul phate and evaporated. The crude
product, 214 ng of a yellowoil, is purified by

(ESI): 172. 2trj-Myttfoe \ridé. 1 'eembe chem m) 4. 05'(m

1H), 3.67 (dd, 1 H, 3.39 (d, 1 H, 2.98 (m 2H),
2.21 (t, 1 H, 2.05 (m 1 H, m 1 H, 1.52 (s,
3H), 1.37 (s, 3H), 0.98 (d, 3 S%”h‘thesis of
(3R 4R 5S)-1- N
2- (4- Ami no- pi peri di n- “erHy ¥5-di et hyl - pi perid
|n 4- ol tr|-hydrochl (41) (reaction schenme 6):
(}| N HZN

-[ 1- Benzyl - 3 nmet hyI pi peridin- (4E) - yIidene] N, N- di me

(ﬂ%kyﬂyﬁé%@'%én%w%%ﬁa (B e P MRty yarazietan

N,N-dimethylhydrazine (3 ml, 39.3 mmol) and 1-benzyl-3-methyl-piperidin-4-one (4 g, 19.7

mmol) are dissolved in 50 ml of ethanol and refluxed for 18 hours. The reaction mixture is
evaporated under reduced pressure and dried at high vacuum.

Yield: 4.8g g of a pale oil (99%). MS (ESI): 246 [M+H]", 1H-NMR (DMSO-de): & (ppm) 7.29
(m, 4H), 7.23 (m, 1H), 3.48 (m, 2H), 2.8 (m, 1H), 2.65 (m, 1H), 2.35 - 2.55 (m, 2H), 2.29 (s,
6H), 2.25 (m, 1H), 1.9 —2.1 (m, 1H), 1.00 (d, 3H).

(2) N'-(1-Benzyl-3,5-dimethyl-piperidin-4-ylidene)-N,N-dimethyl-hydrazine (43)
Diisopropylamine (3.3 ml, 23.5 mmol) is dissolved in 20 ml of THF and cooled to -5°C. A
1.6M solution of n-butyllithium in THF (14.7 ml, 23.5 mmol) is added dropwise within 10 min.
After additional 10 min at -5°C, a solution of 42 (4.8 g, 19.6 mmol) in 30 ml of THF is added
within 20 min (the color of the reaction mixture changed to red). Now, the solution is cooled
to -78 C. Methyliodide (1.33 ml, 21.5 mmol) is added dropwise within 15 min and the mixture
is allowed to warm to room temperature over night. Dichloromethane is added and the



nmol ) are dissolved in 50 m of ethanol and refl uxed
for 18 hours. The reaction mxture i s evaporated
wanaen7verduced pressure and dried at hi gh vacue@m/EP2005/001362

Yield: 4.89 g of a pale oil (99%. MS (ESI): 246

[ MtH] +, 1 H- NMR (DVBO-d6) :-48 {ppm) 7.29 (m 4H), 7.23

(m 1H, 348 (m 2H, 2.8 (m 1 H, 2.65(m 1 H),

2.35 - 2.55 (m 2H), 2.29 (s, ©6H), 2.25 (m 1 H), 1.9
solutlon i€whsHd® with Whter. ]E\@@or(aﬂon §bl)e 5g2f a Colorless oil, which is further

. 3, thyl =p di | d N, N- di
purlfle@bm&asm;&émtqgéawagﬁC@yQ' s%fbfﬁ)g%ﬁﬁﬁﬁﬁ I gqe) 23. 5I "

Yield: fﬂa Iq)of'aswﬁll'teg&?ld\(gﬁ% rMé;%@iP 2 [[VHE]"and- WRI(QMS@dG)BS(ppm)

tion of n-b |th|um|nTHE

7.33 (134'8), FAR ()ﬂ,ﬁé')a%lﬂ%&md?'d)p@n?s?e(m H %G%“ni'ﬂ) ) 5&<f‘br1H) 2.43 (m,
1H), 2%‘35%@1‘ rmzai) zégs @H‘? zaﬁ5 n5 gaz%qhwwm 28 (23H)4. 8 g,

i's added within 20 mn
(the col or of the reactlon m xture changed to red).
Now, the solution is cooled to -78 C. Methyliodide

(3)(ﬁ PieAbyl- @éd%%bﬁé.ﬂd%auapw se within 15 nin

d the mxture s allowed to warmto room
43 (1.1 ﬁn@GrrﬁhUﬂ) & Qylvadiigat1.29N eblutisrooftiGldn endtisarad (2dmba 28 mmol)

2005/.077932 [ EP2005/ 00
and re\ﬂ,%qpefgr W5t€49ége&ctlorggaﬁggé§ eysﬂ,poéeg%gded rggﬂc’c%dgg(ge%rﬁlr%égd dried

at hlgl@i/éouuwh BB résididiftnglof a Rulotiésssll) Rydissolved in ethyl acetate and treated
| ash- chr onat Or% J)hél %sn l'ica dIalj et h (ﬁ:eta

with 5Mé§l%9i"ésﬂle qIpanicdavgrs areRyagorgredUngRl [ugs PE?SE%@% Y3

Yield: @Eélg)of 3@&01[@!9@"&“"(84% DB 1§ tz(vecweﬂ) 18- NK;R?DM%GE*) 5 (ppm)

73 (mo A 108 (0, 1), Bed: ?é?w sty B8 b 28 4 7 0, B, g2 o

)1H) 2.29 (s, 6H, 2.15 (m 1 H, 2.0 (m 1 H), 123
(d, 6H). (3) 1-Benzyl -3, 5-dinethyl -piperidin-4-one
(44) 43 (1.7 g, 6.5 nmol) is dissolved in a 1.25M
solution of HCl in nmethanol (20 M, 25 mmol) and

(4)" ef § \pendyL95. dlm@tﬁyl-ﬁli}ﬁerfoﬁﬁ-qtélqm?m xture is evaporated
under reduced pressure and drie at high vacuum The

Sodlumﬁtdnﬁugadr(de @24 nef, 322 wolobris eetdeddpla)sqltsiodlqtéél(‘llécﬂ iBrft mmol) in 15
acet nd treated - ;
ml of g gpel Sid ne TiBiRb S e B AR R A G T Rg e i
evapolaté@ dhdahe ae%@gge ldessived In e(tByl%:etatﬁericED&s)hegzglg \Elaller—|]1+
Yield: 21,)4“ %“@% A (9@%;\5?%[&8%@2%[ S
(dd, 2H), 082(d 6H). (4)
1- Benzyl - 3, 5-di net hyl - pi peri di n-4-ol (45)

(5) Acetic acid (3S,4R,5R)-1-benzyl-3,5-dimethyl-piperidin-4-yl ester (46)
DMAP (40 mg, 0.3 mmol) is added to a solution of 45 (1.4 g, 6.4 mmol) in 10 m! of pyridine.
After addition of acetic anhydride (0.9 ml, 9.5 mmol) the mixture is stirred at 110°C for 2h.
The mixture is evaporated, and the residue is dissolved in dichloromethane and and washed
with water. Evaporation gave 1.6 g of a colorless oil, which is further purified by flash-
chromatography (silicagel, ethyl acetate / hexanes 1:9)
Yield: 0.7 g of a coloriess oil (42%, fraction 1). MS (ESI): 262 [M+H]*, 1H-NMR (DMSO-dg): &
(ppm) 7.2 = 7.3 (m, 5H), 4.18 (dd, 1H), 3.42 (s, 2H), 2. 8 (m, 2H), 2.05 (s, 3H), 1.7 -1.8 (m,
4H), 0.72 (d, 6H).



Sodi unbor onhydride (121 ng, 3.2 mml) is added to a
solution of 44 (1.4 g, 6.4 mol) in 15 nl of nethanol
W@psom3m xture is stirred at room tenper at ureCT/BP2089001362
mn. The m xture is evaporated, and the residue is

di ssolved in ethyl acetate gnd washed with water.
Yield: 1.49 g of a colorless oil (99%. MS (ESI): 220
[I\/H—|]+ (5) Acetic acid

©)( 26} T eiﬁg«% s Bl SR i o5 of
Pallad{@a ﬁfdrélx@e R cArBRbY %) 90(9-9185’13 &ice@)fﬁtbcﬁ ﬂb%k fllléﬂ Wﬂﬁ argon and

aceti1c anhydr 1) t
carefuﬁy m\m@l ivgthsa5 mlr@fdn@thauqo@solghorzﬁf 46 fﬁh7eg n2 %ﬂﬂdﬂ@l) insmethanol is

addedoa} ﬁé %ﬁgrehlgﬂgdrioﬁgnétgé 'a{j%%ﬁr{ %nf?)'e?‘a?ﬁrlevf&m s After filtration over

or omet

celite, Fﬂwatdtraiatls emargmarted]ane dgedunderdugroyaces®l. oi |, which is
Yield: g,tﬁﬁ ygr & a tl%sﬁa‘ﬁﬁgg%all\ﬁéhE%l?h@@gPﬂW QHWM(?S(ﬂMS‘@-Qle)l & (ppm)
422 (dd)l'ch)lZeéS(ddl 2H), 2205 (dtlr 2id}, 2d1p (§)3HM5(<HSI 1), Qéz{d{EMDHJ +,

1H- NMR (DMBO-d6): 6 (ppm) 7.2 - 7.3 (m 5H), 4.18

(dd, 1 H), 3.42' (s, 2H), 2. 8 (m 2H), 2.05 (s, 3H),

1.7 - 1.8 (m 4H), 0.72 (d, 6H). WO 2005/ 077932

(7) PCT AERROAEGHAB3 ARSER)-U[2- (439ertAb@110D(ucabpaylamino-piperidin-1 -yl)-

d h) |
Pal ?‘i‘?ﬂﬁ“’%ﬂﬁﬁgﬁw gf,pte&%jl ar ggr#"? 4 %Ooe?rtg;erl g4p7al) aced
47 (2. B@t 93 ggﬁrh?ﬁk% éléédl\%@ iMist ) @%%Hbrﬁlﬂﬂanopﬁf&fa‘dihltlﬁn Q)‘PSS:B 8@, 13.4

sol ution of %\l

mmomnmr)omahhmﬁmrhaﬂmlrph@ph@mwecuodaqlﬁj(4t4ge 3ﬁ16xmm049 elnéi
ethyldpé/q%t &gfféﬁg\ g1 25 nf108M Bﬁﬂ&fﬁ@t@&fmé Rirefhdld f6f 3£R (TLC control).

ver Tcelite trate 1s evaporated
Then thednidivire$ avaderatdd gidey sesluand PrEsevre: The residylegs djuted with ethyl

aceta%d@%%egls@‘pwzg((ﬁg%nd rb%l(ﬁ]é%n Md?drié}d"fc!ﬂeTNaésbﬁNNR

(dd, 2H), 2.15
Yield: (3dilg oR&ibroven 06(628%). BI8)(ESY: 89§ HMI+HJH) 0 7 (d, 6H. (7)
Acetic acid
(3S,4R 5R) - 1-[ 2-(4-tert-but oxycarbonyl am no- pi peri di n-
1-yl)- ethyl]-3,5-dinmethyl-piperidin-4-y ester (48) 47
(8)( 2. §1- gz((asmwwdsom%wp ethyl-pigeridin-dtyl)-ethyl]-piperidin-4-yl}-

o F3roRgyG asisER P FRBL D Dhosphont um i odi de. (4. 4g.
48 (3. ?ﬁ},@ mﬁJo)) IQHQS&be&%hWO%I'o?%WWI Qﬁd Bﬁer(é'dl;ht@n"df Na®Med powder

m xture 1s refluxed for %TLC control).
(2.29,”eh rmmz) thiexiduee isgeftixad dort léﬁThfn@@“rtrOr')e berethegPistueefse.

evapoTQt%d uﬁéérdr\%auée%l ﬁjrbgéﬂrédﬂ‘/é‘ febia6é Wdiluted with ethyl acetate, washed with
water, and dried over Na2S04. Evaporation gave 3.1 g of a brown oil. The crude product is
purified by recrystallization from ether.

Yield: 800 mg of a colorless solid (27%). MS (ESI): 356 [M+H]", 1H-NMR (DMSO-de): 6
(ppm) 6.7 (br d, 1H), 4.4 (d, 1H), 3.15 (br m, 1H), 2.75 (m, 4H), 2.4 (m, 1H), 2.3 (m, 4H), 1.9
(m, 2H), 1.3 = 1.7 (m, 8H), 1.38 (s, 9H), 0.85 (d, 6H).

(9) 3R,4R,58)-1-[2-(4-Amino-piperidin-1-yl)-ethyl]-3,5-dimethyl-piperidin-4-ol tri-
hydrochloride (41)



acetate, washed 10% K2CO3 - and NaCl - sol ution, and
dried over Na2SO4. Yield: 3.3 g of a brown oil (62%.
woBosaBI9p2 398 [ MkH] +. (8) PCT/EP2005/001362

(1-12-((3S, 4R, 5R) - 4- Hydr oxy- 3, 5-di et hyl - pi pe

ridin-1-yl)-ethyl]-piperidi#84-yl}- carbam c acid

tert-butyl ester (49) 48 (3.3 g, 8.3 mmol) is

di ssolved in 100 m of nethanol and after addition of

; i

49is é\?ﬁ dg@‘é‘%ﬁ s%&tﬁonz%_l-&élgtg ﬁutoggﬂl?% 2 rﬁl? affl 4 s )12&{:3;1 h (TLC contro) at
room wmmtateeahermﬂermmautaaﬁe@o@e@ggwn & th@nci dkpigdeTheresidue is

e ter, and
WaSheéUngfj g\e/'\(/emrER' E%‘%é% a%foﬁr@ |on %r&%&?sta‘@gf a brown
MS (E&il): 25a [d+idY ude product is puri f| ed by

recrystallization fromether. Yield: 800 ng of a
colorless solid (27%. Ms (ESI): 356 [I\/H—|]+ 1 H NWR

(DMSO-d6): b (ppm 6.7 (br d, 1H), 4.4 (d, 1 H),
niHesidof S -2 -ArBintepiperidii-l -yl -eihvlﬂ plpzer@hm-mol tri-
3%5 1.9 E'}dch]lorlde (S’IU)?re(agiloﬁ@her%e% (s, 9H),

(d, GH) \J}

et hyl - pi peridin-4-ol tri- hydrdchljoride (41) WO
2005/ 077932 PCT/ EP200 ﬂ] 49 is dissolved in
a 4M sol ution of HC I/@ xgne (20 m) and stirred
for 4 h (TLC contreij”at~" roomtenperature. Then the

mxture is cooled down to 0 C and filtrated. The
residue is washed with ether. Evaporation gave 510 ny

(1)( 892)2-bimethplypropjmtialasid MBe(BHpiperkbo-4-Whedter. (51)
Synt hesi s of

A solution o6 -benzyl-pireridt-pPh@Pidil 307 el sogriichianaipRype-1 prlped1-4
mmol%ncﬂ% i d?lTI-fFrlls ’treabé‘illr\/ﬂfmi Qfdlrﬂ@th%ﬁ%pl&ﬁﬁ%ﬁ%h@@ (BLPETE261.4

Ay propl oni ¢ aci d
mmol} Tb\@@zlywermq@ess haaﬁ@dmyﬁr l@ﬁ%?\fe(f@p)m hegialitenbis eypporated, the

resndl}e tgﬁé]ﬁ%(}% nHeERrd 'vVas‘f'lee|W|t¢1?s'étugateé%gdlamrm@$rboﬁ’é1§ solution and brine.

am ne
Drymg and evaporation gave an orange oil.

Yield: 38.3 g (100% crude). MS (ESI): 276 [M+H]', 1H-NMR (CDCls): & (ppm) 7.31 (m, 4H),
7.25 (m, 1H), 4.79 (m, 1H), 3.5 (s, 2H), 2.61 (m, 2H), 2.32 (m, 2H), 1.86 (m, 2H), 1.69 (m,
2H), 1.18 (s, OH).

3R, 4R, 5S) - 1-[ 2- (4- Ami no- pi peri g/\:g/owl)-ethyl]-?,, 5-dim

(2) 2,2-Dimethyl-propionic acid piperidin-4-yl ester (52)

A solution of piperidine 51 (35.99 g, 130.7 mmol) in methanol is hydrogenated with Pd/C in
the presence of one equivalent of HCI (104.5 ml, 130.7 mmol, 1.25M in MeOH). After
filtration and evaporation, the crude is taken up in ether and washed with 1N-NaOH and
brine. Drying, evaporation and distillation (0.08 mbar, 75-90C) gave a colourless oil. Yield:
17.98 g (74%).

MS (ES!): 186 [M+H]", 1H-NMR (DMSO-de): 8 (ppm) 9.22 (br s, 1H), 4.89 (m, 1H), 3.08 (m,
4H), 1.99 (m, 2H), 1.78 (m, 2H), 1.15 (s, 9H).

(3) 2,2-Dimethyl-propionic acid 1-((R)-2-hydroxy-propyl)-piperidin-4-yl ester (53)



mol) in 250 m of THE is treated wth

2, 2-di nmet hyl - propionyl chloride (32.2 m, 261.4
wonwb)p779The suspension i s heated under refl ux PWEEP2005/001362

ni ght. The solvent is evaporated, the residue taken

up in DCM and washed wi th s&d9urated sodi um bi car bonat e

solution and brine. Drying and evaporation gave an

orange oil. Yield: 38.3 g (100% crude). Ms (ESI): 276

A soll%i(r)l\::ﬁ B'%lé’ipﬁﬂuiﬁé 5%"(?{ %CFER';I ﬁimo'ﬁéé@@’z%ﬁ'-é%‘é?%ﬁ% 82 mmol) in 2
mi of &h3ol (estird)for 24 B@ur(sm a 2idsed 1280 Thensolvam)is etagdated and the
thyl - pr.opi i di n-4- I
resiougsspbeof Ko podalp WioBdi el P35, 00", 130, 7
Yield: @288 g (98%)mret hanol is hydrogenat ed with Pd/Cin the
s (ERHo TR el T RSnEACORET S Por et gt i oS 4, 3.72 om
1H), 26363( (poraat)] 2671 (heH); 2ube(n, S1H)ak_eﬂl (mp1H) 197[51(©’_‘, 2&1‘|’)d1.‘gﬁ$megH), 1.14
t a i ne ing, evaporation an
(s, QHS%S&? &1 5‘%‘&’3?%3@5381 &‘5&9” M??%OC)Q gavepa col ourl ess
oil. Yield: 17.98 g (74%. Ms (ESI): 186 [MtH +, 1
H NWR (DMSO-d5): b (ppm 9.22 (br s, 1 H, 4.89 (m 1
(4)I(_|)S’ 23#%9&6}! @gg?qﬂu%@g%y]( P%p%g?l aﬁr%@ﬁigéy&narggrqylar:|L1'in105-piperidin-1-

IR =rdethy e eRdint4-pi &KEi 4-yl ester (53) WO
2oo 07793 %i?néggoos/ 00?362 elug A sol ution of

A solutiopef aldmlmri]! 5321.28 gg5.180niBohmmd YriAmdamine (1.43 ml, 10.32 mmol) in 80 ml
R) - 2- - 0XI.I. 7 D I in2 mn .

of DO aRUPT 1 7BEr f HEA 2k Tty 7 46 Mugiy lsckiciry 26Se g stiving

conting&d f(lﬁﬂthduS Bheapiotuaé tsihaug gllcmi)@i torv@hﬂupetoob(?(bhdli lé@@i;di ga@k to -78C

after 1&%&%&1{ gn se%@aég BIRY cgn-ﬁmj_ﬁ?r%ahﬁ %%ﬁle ! eség 31 083 gg 5.16

mmol)(lﬁ _AIMI%bf SFENM B sldwlb')addéd at {7/bC. Afterlcdrﬁpletg -additioA) thd cb&lmg bath is

removg)i an:dL(tlTejd?rh]so@pﬂ)n lslallggleggg Wg“.[}j! up i iqpm @paggjyre 1T gmxture is
washe(dCtWIo%H)lth \li/éﬂaDd" ed %3erlsddﬁm13ulbhé‘(6%réo4%nd evaporated. The crude is

Di net ropi oni ¢ acj d
purifieg W(Oéjor@atmrapgx' e0 BlieRas) ealpga%}\ﬂ saatyrgtsdi ik ammenig) and MeOH

(1%). yI) 1-nmet hyl -ethyl ]-piperidin-4-yl ester (54) A
ution of alcohol 53 (1.26 g, 5.16 mmol) and
Yield: t1r7|%€7r?)/f’ amine (1.43 m, 10.32 mmol) in 80 n

MS (ESI): 426.3 [M+H]*, 1H-NMR (CDCL): & (ppm) 4.74 (m, 1H), 4.43 (m, 1H), 3.43 (br m,
1H), 2.89 (m, 1H), 1.97-2.82 (m, 11H), 1.87 (m, 4H), 1.64 (m, 2H), 1.43 (s, OH), 1.38 (m,
1H), 1.19 (s, 9H), 1.0 (d, 3H). [a]p = -9.3 (¢=1 in MeOH)

(5) {1-[(S)-2-(4-Hydroxy-piperidin-1-yl)-propyl]-piperidin-4-yl}-carbamic acid tert-
butyl ester (55)

Ester 54 from above (1.7 g, 3.52 mmol) is treated with NaOMe (0.5M in methanol, 21 ml,
10.5 mmol) and heated under reflux for 24 hours. The solvent is then evaporated, the
residue taken up in DCM and extracted with 1N-NaOH and brine. After drying and .
evaporation the crued is purified by chromatography on silicagel using DCM (saturated with
ammonia) and MeOH (from 1% to 3%) to give a white powder.



of DCMis cooled to -78C. Triflic anhydride (0.85 m,
5.16 mol) is slowy added and stirring continued for
waz2wenr793The mxture is then allowed to war m upCT/BPIOS/001362
and cool ed back to -78C after 15 mnutes. A solution
of piperidin-4-yl-carbam c-@@td tert-butyl ester, 3,
(.03 g, 5.16 mol) in 40 M of DCMis slowy added
at -78C. After conplete addition, the cooling bath is

Yield: oevrrcg/@m@nmSt(EsndanmwhHrl @H MMRﬁ\lbb@\wCiS ﬁp@nw@hm QHP %9, 3.64

ature. The mx
(. g (Maf bt . Cap dh GuBh 2 By dPBM T 85 (m, 5H, 1.44
(A BA he 1gr [ i fied by chromat ography
& 9H§n Si |cage?]gu5|1ﬁg%lr?¥gt@wat ed with ammoni a) and
MeOH (1 % . Yield: 1.7 g (77%. M (ESI): 426.3
[MtH +, 1 HNWR (CDCI3): 6 (ppm 4.74 (m 1 H), 4.43

(6) ( m1 *sbﬂz (43Arﬂﬁno(-§ﬁ'beﬁblm ‘i—y?h m%tl%ﬁ eQIE&I] -pi i)@ng %490? éﬁl) 82
1 3‘8@"% lopr(S@) 19 (s 9H) , 1 o (d, 3H. [a]p = -9.3

tis préfarpy & BB alepyaiecsty b PPnSa.(3955 Hr bR ryoql Wi AUHHCI in
dloxane@)@B}mICM bﬂmlﬁolﬁ‘éé Geé&?bfed f&Létrbfhe gster (55) Ester 54
g i(i mol ) is treated with NaOwe
Yield: @@@W?ﬁn)n@ HERbI 2422»1[MfH] - NMRHIME Oathek hisarmddl Ol @85 (br
f n t
m, 2, B985 B S A3 P pRang A 18 BRE LS. oo -
+132f¢‘rl|ar®Me&}iﬂ brine. After drying and evaporation the
crued is purified by chromatography on silicagel using
DCM (saturated with anmmonia) and MeCH (from1l %to
3% to give a white povvder WO 2005/ 077932
S -2-{ -gdipepidity-1 ¢yl hyIN8h Fhethyl-

1.8-2.45 (m 1 OH), 1.3-1.65 (m 5H), 1.44 (s,
9H), 0.99 (d, 3H). [a]p = -15.3 (c=1 in MeOH). (6)
2

1-1(S)-2-(4- Ami no- pi peri di n-1- 1'f‘nathyl ethyl] pi pe
ridin-4-ol tri- hydrochloride \ 50 It is prepared by

BCOC- cl eavage of tert utW € te (O 666 g, 1.95
mol ) wth 4MHCI xan (2. 93 , 11.72 mmol ) as
described for amir

(1) 2,2-Dimethyl-propionic acid (3S,4S)-1-((R)-2-hydroxy-propyl)-3-methyl-
piperidin-4-yl ester (57)

A solution of piperidine 17 (2 g, 10.8 mmol) and (R)-2-Methyl-oxirane (3.78 ml, 54 mmol) in 2
ml of ethanol is stirred for 24 hours in a closed flask. The solvent is evaporated and the
residue distilled in a Kugelrohr apparatus (0.08 mbar, 75-90C).
Yield: 2.58 g (98%). MS (ESI): 258.2 [M+H]", 1H-NMR (CD50D): 5 (ppm) 4.39 (td, 1H), 3.82
(m, 1H), 2.95 (m, 1H), 2.76 (m, 1H), 2.42 (td, 1H), 2.17-2.33 (m, 2H), 1.96 (m, 1H), 1.75-1.9
(m, 2H), 1.62 (m, 1H), 1.2 (s, 9H), 1.13 (d, 3H), 0.89 (d, 3H). [a]p = -23.1 (c=1 in MeOH)

(2) 2,2-Dimethyl-propionic acid (3S,4S)-1-[(S)-2-(4-tert-butoxycarbonylamino-
piperidin-1-yl)-1-methyl-ethyl]-3-methyl-piperidin-4-yl ester (58)



Yield: 0.64 g (93%. Ms (ESI): 242.3 [ MtH +, 1H NWR
(DVMBO-d6): b (ppm) 10.5-10.85 (br m 2H), 8.3-8.8 (br
wWOorpoodm7932. 75-4. 15 (br m 15H), 1.6-2.3 (br mPJHEP2005/001362
1.39 (d, 3H. [a]D = +13.2 (c=1 in MeOH) Synthesis of
(3S,45)-1-[(S)-2-(4- Ami no-pbperidin-1-yl)-1-nethyl-eth
yl I -3-nmethyl - piperidin-4-ol tri-hydrochloride (56)

(reaction scheme 7): %H N-N HZN (1)

A soluglgé A @Bﬁ& Fg?rz ggfrcsgn)g Bdandt fisthyamine, &/|43 ml, 10.32 mmol) in 80 ml

of DCp ipepdldil to 430. Teflicanhydile (B.8chlbilémmbl) s gewlydidded amd stirring

. a2
contifr 10, PPl BN Ao 86 G 8l o 7
after 19 oseitbst A@kmofﬂmépwefldlem-yhcmrtﬁmapacldtt@ﬁbaltydeetthre 3,(1.03g,5.16

mmolgig_szﬂggﬁfgf‘%@g:us'd'slgxglygagjdgdK %%cr Ner ?c%@@)e% ol F«%ﬁgﬁﬁﬁg bath is

removkdHriNRe QaR3ED)tion s &lwad t4 wadm(Updp rdorktemBer@Rire.(The rhixture is

wash%? Wezwgg\gvﬁ% dég}l ov%f %%di{ﬁsu%hgge} filfe:r%% 9% gvaptlom'_{)efil@ he crude is
purifichl B 2cHomatbghphy bnilicagelUdng OCM3s4tdratd@Hyith Bme®n(a).and MeOH
oy 3H) . [a]D = -23.1 (c=1in MeOH) (2).
(1 A’)'Z, 2- Di met hyl - propi onic acid
Yield: (1369 48)% L MK BISIR-444- 3 [@A-tH] UM MRACTROY) aBr{(ppon) 4.3 (id, 1H) 3.34

. ). 38 1182 23008 %éé%érﬂ%ﬁ%%%eoﬁ@@?@d%? (g, 100

(m, 1|%>0|1l541 () 3ef), ﬁbmhgh) 51745( (L: Ql@) d. 215381@Hrn1cd4)(daepl) 09(d 3H). [o]p =
rlethyl am ne (1.
9.3 (¢ B QD to -78C Trlfllc anhydrlde (0.85 nl, 5. 16
nmmol) is slowy added and stirring continued for 1
hour The m'xture is then allonwed to warmup to OC and
fter 15 m nutes. A solution

(@)1 pELHET RS A koo Seneiny b PRy 1Y bwepyll iperidin 4.y

(1. Qg’rlﬁmléaJ:Qi tefIBlityl bétef(sdyl of DCMis slowy added
at -/78C. After conplete addition, the cooling bath is

Esteri58 rmmeébcanecﬁ t7h;g 3B ko)l isitreated lvmhaﬂd@vvetdo &M inafethanpl,t2d ml,
ture.

t h
10.5 e N0 Apred otk reluuaht dtioen ae SSRFTLS MR Spgoratce. the
residl@MaRsH @b ﬁthCWtﬁﬁdCdxudeteUSNlthDIN Nfaoeuar’mybmier Artaat Arginging

evapq%g Slthcl-:‘ d is Bﬁr'me%l by c rér%gttoldFa% )e, %n SIIlcageaf using E?C}M?seﬂurated with
ammonia) and MeOH (from 1% to 3%) to give a white powder.

Yield: 0.77 g (56%). MS (ESI): 356.3 [M+H]", TH-NMR (CD;OD): & (ppm) 4.86 (s, 1H), 3.32
(m, 1H), 2.94-3.06 (m, 2H), 2.72-2.87 (m, 3H), 2.49 (dd, 1H), 2.34 (td, 1H), 2.14-2.28 (m,
2H), 1.97-2.1 (m, 2H), 1.75-1.93 (m, 3H), 1.53 (m, 4H), 1.44 (s, 9H), 1.04 (d, 3H), 0.97 (d,

3H). [a]p = -15.3 (c=1 in MeOH)

(4) (3S,48)-1-[(S)-2-(4-Amino-piperidin-1-yl)-1-methyl-ethyl]-3-methyl-piperidin-4-
ol tri-hydrochloride (56)
It is prepared by BOC-cleavage of tert-butyl ester 59 (0.666 g, 1.95 mmol) with 4M-HCl in

dioxane (2.93 mi, 11.72 mmol) as described for amine 7.



(19%. Yield: 1.7 g (77%. MS (ESI): 440.3 [MH +, 1
H NMR (CD3OD): 6 (ppm) 4.3 (td, 1 H), 3.34 (m 1 H)),
( :

wW@2@3/07(71932 1 H), 2.78-2.91 (m 4H), 2.52 (dd, 1P¢H/EPDz®1362
(td, 1 H, 2.02-2.3 (m 4H), 1.94 (m 1H), 1.84 (m
3H, 1.5 (m 3H), 1.45 (s,-84), 1.21 (s, 9H), 1.04 (d,

3H), 0.9 (d, 3H. [alID= -9.3 (c=1in MOH) (3) (1
-[(S)-2-((3S, 4S) - 4- Hydr oxy- 3- net hyl - pi peridin-1-yl)-pr

Al I opef dcdizné ‘bapi ' : I
viels: Bd (e 28 D Ve N AURGED,00L & Py BREE I, 11,
4.03 (i mh3MaGNas-3.0.(BIVPHD 1nRE-R&Adm, 78 184 (d, 38),5. hirbI13H) aadb = +13.2
_1.h&(a Z'ﬁ under reflux for 24 hours. The solvent is then
(c=11ry 5&) ated, the residue taken up in DCM and extracted
with 1 N-NaOH and brine. After drying and evaporation
the crued is purified by chronmatography on silicagel

SLI%, PO oA 8L e VLN o STRPRI ) ARGHASOH

(ESI'): 356. 3 [ Mtikjethylipible AiR-4-CDSIB) (60l (ppm) 4. 86 (s,
1H, 3332 (m 1H, 2.94-3.06 (m 2H), 2.72-2.87 (m
3H), 2.49 (dd, 1 H), 2.34 (td, 1 H, 2.14-2.28 (m
2H), 1.97-2.1 (m 2H), 1.75-1.93 (m 3H), 1.53 (m

4H), 1.44 (s, 9H), 1. (d, 3H), 0.97 (d, 3H). [a]D =

-15.3 (c=1 in MeOH) (*

(3S,4S)-1-[(9) - 2- eridin-1-yl)-1-methyl -eth

yl ] - 3-net hyl - pi pe tri-hyddjochl oride (56) It

is prepared by BOC cl e&rage =4 tyl ester 59

(0.666 g, 1.95 mmol) with 4% di oxane (2.93 m,

11.72 mol ) as descri iwd ot ' . WD 2005/ 077932

PCT/ EP2005/ 001362 -52 Yield: 0.64 g (93%. M (ESI):

256.2 [MtH +, 1 HNWR (CD3CD): b (ppm 4.25 (br m 1

-2-Thi i 32 Rincl) shd op-dihRthy lpr8pioRic 2Rid (35,48)-3-
(©)-2- {O’f@gﬁy'&%{'raga@f%&?, T e 3’&%% (c=1 (549)
methyl/piefidigyntl gster §172 490 m rn5n|ol) @r%glisgq{ygd inc ! of ethanol and stirred
- ( -3t N 4 = ,

at rooﬁnﬁt?ﬁ]él@)a'tare 62317 Tﬁi@ Q{h‘ﬂé%ug‘pér{s%o‘g;ﬁ% Hté%’te@ %@@U O and stirred for

- pi peridin- ester ( ,
additional 2h. The reaction mixture is evaporated under reduced pressure and the crude

product is purified by Flash-chromatography. (silica gel, 20 % ethyl acetate in cyclohexane).
Yield: 681 mg (66%) of a white foam. MS (ESI): 516.4 [M+H]", 1H-NMR (CDCls): 5 (ppm) 7.4
(d, 6H), 7.31 (dd, 6H), 7.23 (dd, 3H), 4.62 (d, 1H), 4.22 (m, 1H), 3.74 (m, 1H), 2.95 (d, 2H),
2.72 (m, 2H), 2.22 - 2.41 (m, 2H), 2.07 (m, 1H), 1.58 — 1.84 (m, 3H), 1.14 (s, 9H), 0.76 (d,
3H).

Synthesis of (1-[(1S,9aR)-1-(Octahydro-quinolizin-1-yl)methyl]-piperidin-4-ylamine tri-

hydrochloride (61) (reaction scheme 8):

H,N
1@

(1) {1-[(18,9aR)-1-(Octahydro-quinolizin-1-yl)methyl]-piperidin-4-yi}-carbamic
acid tert-buty! ester (62)



N HOr O (S)-2-Trityl oxynethyl-oxirane (636 ng, 2

mmol ) and 2, 2-di net hyl - propi onic acid (3S, 4S) - 3-
woreaolpr7opi peri di n-4-yl ester (17, 400 ngy, 2 mMmPCI/ER2085/001362

di ssolved in 7 m of ethanol and stirred at room

tenperature for 23h. The w3 e suspension is heated to

40C and stirred for additional 2h. The reaction

m xture i s evaporated under reduced pressure and the

3(3 g({ éjﬁﬁo a?l% 8[%98%& i Mnhlok g%& antﬁ' Eﬁﬂrdﬁ@é;ﬁﬁ&ﬁ&ﬂf 8RHY 2 mi, 60

eth te in‘cyclo
mmol)Y{- a}qubmnﬂfS(Q g, (%6%0I)andacmhomethvbtamet%pbmhpmusmn@dxue

(Zarag{ %""F@%q%n{ i g‘“@z &%3%)% ade @pﬂ%egﬁt”oﬂ)rﬁ&% giz‘é)rzane%szo C and

stirred¥o722 hoyrs1Tién the ndistufedis eXbporated. ungey redueed) pre@s@. The residue is

dlssoIYeScl,4 \%@f_ﬁﬂy@@%at%, df?a?sh%ﬁ&1 ngﬁ?ﬂéségd T\%ab -%@u{lgﬂ, a%hbd'ne& o%élr

NaZSO4$MB}a’tﬂm (02e¢ ahygloba dquowo bil.Zihe-cruge M@duﬁ_y'is purifigoe by lash-
chromgfa ogr%@%ﬁkﬂﬁ éqﬁtat Ii%glrl ?ncehha% 'l %‘ﬁwyﬁ g@ta&r(ﬁ%? téil%%gél?herre
Yield: {4]3@ (1S/BaR) a ﬂ)FoéAﬁ:dnlaM&IG‘EcSl)q GERVIHH]" ntH-NMB (RMBO-de): i (epm) 6.7

o, SRt 52 P2 B SAHA 10 (B L5010 1520

(m, 2aGH)ssol ved in 150m of propionitril.
Et hyI di i sopropylamne (10.2 m, 60 nmol),

(z)cyaﬁéﬁgf%ﬁ} Wf‘f@i‘ﬂ‘%"l‘g‘ﬂﬁg@ﬂ f\ﬂﬂ?ethaudoéper o a&'am'"e tri-

r eagpdochlbrile61p0 Mol ) are added. The reaction
m xture is heated to 120C and stirred for 22 hours.
The eFteefi2 {h8 gnil & Bummol) ¢ diseghwdan 48 ml i dioxaraiandalterrassiionef 70 m

oo ISR ey R L MV gt s Ry o

produBvis filberad ioffrandas asesi it tige oéxt steprwithoubiurthemprificatiate
d 0 +ash- chromat ography (ethyl
Yield: § gpbb mgxéﬁét%% @Y et hyl acetate (4:6),

silicagel).

Synthesis of (9R,9a8)-1-(Octahydro-pyrido[2,1-c][1.4]loxazin-9-yl)-methanol (racemate)

(63) (reaction scheme 9):

HO

(1) 4-(3-Bromo-propyl)-morpholine-3,5-dione (64)
A pale yellow suspension of morpholine-3,5-dione (1.2 g, 10 mmol), of 1,3-dibromopropane
(3.4 ml, 33 mmol), and potassium carbonate (2.7 g, 19 mmol) in 23 ml of 2-butanone is
refluxed under an argon athmosphere for 22 hours. After cooling, the suspension is
concentrated on a rotary evaporator, poured into ice/water, and extracted twice with ethyl
acetate. The combined organic phases are washed with brine, dried over anhydrous sodium
sulphate, and evaporated. The residual yellow oil (2.06 g) is purified by chromatography
(Biotage 40Mi, I= 15 cm, cyclohexane/ethyl acetate 3:1).



Yield: 4.3 g (81.7% of a brown oil. M5 (ESI): 352

[MtH +, 1 HHNWR (DMBSO-d6): b (ppm) 6.7 (br d, 1 H),
wW@2050m931 H), 2.7 - 2.75 (m 4H), 2.4 (dd, 1 POT/ER2085/001362

(dd, 1 H), 1.38 (s, 9H), 1.15 - 2.0 (m 20H). (2)

1-[ (IS, 9aR) - 1- (Cct ahydr o- qubsel i zi n-1-yl ) met hyl ] - pi per

idin-4-ylamne tri- hydrochloride (61) The ester 62

(3.8 g, 10.8 nmmol) is dissolved in 15 m of di oxane

Yield:ﬁh% d@f%z?évﬁgﬁpé Eél@lrleé%fml??th”éE 1) 955 4'\4#91'1\/}& g@fﬂcpf otthbm) 4.37 (s,

I oxan xtu IS stir for ‘4
4H), Ifuit2Ht 3RY.(L Bhid, 2.8 duudit).is fil tered of f and is used
in the next step without further purification. Yield:
3.99 (100% . MsS (ESI): 252 [ MtH] +. Synt hesis of
(9R 9aS) - 1- (Cct ahydro-pyrido[ 2, 1-cl [1, 4] oxazin-9-vl)-
(2)et haito-1.8 Ach i legxahyd®)-pyridelt i-elbt ,é},qx@megﬁa carhoxyHg ; acld ethyl

?Qt rf) 4- (3- Brono- propyl ) - nor phol i ne- 3, 5- di one
(64 R e yel | ow suspensi on of norpholine- 3 5- di one

To an(lée golg eué&n%ﬁ'&f so@limlny3ridé W%rmgrm@nﬁmln(e%l‘blIWB n%ﬁol) in 26 ml

, ot assi um car bonat e [) In
of anlmdro(yﬁ Tjintm Graon ig added p@glénaomﬁfdgﬁthglrp%sagqpoacetate (0 31ml, 1.5

mmolBhRERNERGabas THE. Ay %ﬁspeﬁ%kﬁﬁs SRRl AART 1R hrs, then 64 (354 mg,

suspension IS concentrated on a rotary evaporator

1.5) i@ o etiTiHhivaddeas) aad ée reawungmwr@ﬁ%@ﬂtmct’@r Whthgues: Hftpr cooling,
the Sl% §ﬁs‘?r5rﬁ c?SH@erﬁFé'EEH 5\?% r&%%ﬁésvag r% has iré Sﬂat é@@& gﬁﬁé’bus

I he, rle over an %
ammwapchlatr@@solqﬂm pad ey @meq/twweawtfoeﬂhyl(ez:eme g'§h€i gombined organic

phasdh i Ut O 4 080 6 33 BNt 393 ibrte e
residuame!lawzmasmmm@zourmsd byickramatagraphyg(Rigage gMpfi= 45.5 cm,

(El'): 235 [M+, 1 HNWR (CDCI3): 5
CVC'O%%%/E@?'S?%I%&@ , 3.95 (t, 2H), 3.39 (t,( 2H),)2 18
Yield: G@3 @gi17.8%) of a colorless oil. MS (ESI): 226 [M+H]*, TH-NMR (CDCly): & (ppm)

4.94 (g é@? 1273? Azr% ’2§ (Q%‘i@{?%@?@%d&’,ﬂkﬁ)??h@ o SHY, 1. 88 g 2ANe30 (t, 3H)

(3) (9RS,9aSR)-4-Oxo-octahydro-pyrido[2,1-c][1,4]oxazine-9-carboxylic acid

ethyl ester (racemate) (66)

A solution of 65 (225 mg, 1.0 mmol) in 5 ml of acetic acid is hydrogenated over 225 mg of
platinum dioxide at RT and normal pressure for 18 hours. Another 225 mg of platinum
dioxide is added and hydrogenation continued for 24 hours. The black suspension is diluted
with 10 ml of DCM and filtered through a pad of celite. The filtrate is evaporated to give 268
mg of a yellow oil which is purified by chromatography (Biotage 12Si, I= 7.5 cm, ethyl
acetate/ethano! 9:1).

Yield: 144 mg (63.3%) of a yellow oil. MS (ESI): 228 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
4.45 (m, 1H), 4.00 (m, 2H), 3.9 — 3.75 (m, 4H), 3.60 (m, 1H), 2.65 (m, 1H), 2.55 (m, 1H),
1.90 (m, 2H), 1.75 (m, 1H), 1.45 (m, 1H), 1.16 (t, 3H).

(4) (9RS,9aSR)-1-(Octahydro-pyrido[2,1-c][1,4]oxazin-9-yl)-methanol (racemate)
(63)



ester (65) To an ice-cold suspension of sodi um hydride
(150 ng, 60%in mneral oil3.75 mml) in 26 mM of
w@nivpairess THE under argon is added a sol uti onP@F/EP2005/001362
triethyl phosphonoacetate (0.31 m, 1.5 nmol) in 6 ni
of anhydrous THF. The suspe@@r onis stirred at RT for
2 hrs, then 64 (354 ng, 1.5) in 6 mM of THE is added,
and t he resulting mxture is refluxed for 10 hours.
Toa s%ka.Sﬁ oP@@ 112Gng, 6. @%nrﬁwwml BNarHydfR8 aBiH 588D PAHA40 mg, 1.0
rotary evaporator, poured onto ice/sat. aqueous
mmoljaaneothe mwtgfﬂ reflinersl fobP lipkisn Tha Atiktesetis seeledita Giccandireated
succeSifbty i B of WpfterC SNAGOBEL LA ﬁydretalaé%éo@m wﬁgﬂd 0.12

ried over anhydr ous sodi um sul
mi of \evtapJmamdturerh@tlrreéimdlﬁammyénqi &ﬁnzﬁXtra@@QQﬂrﬁg}IM% with DCM. The

comblﬂgé |o aﬁ% ;ﬁ%é]s‘é%‘E%@%@g{\%ﬁgﬂwﬁ;&t@ﬁﬂnﬁlg\%hatéan&%z/ g%%d under

educedfprassucﬂ diheessidel paleNBlIQESIl (75 mgBIS[wnﬁwby snhnqmﬂmraphy

(Blotaé%?%g ZSQ ((}P@%Nf’é@él/ﬁéﬁc A%jl_rlé n|§9§£ 412g0(q’
Yield: 36,1 B#l(41.0%) of a pale yellow oil. MS (ESI) 172 M+H 1H NMR (DMSO-d): d
S I0sRY § i34 Q)2 0 [

(ppm) (49%3@% ﬁ)i)c‘é @(QBQE’%‘hyW ggsiogré In o %)iol%)g]d ARF g B g,
1H), 2s1l- meﬁajnm 2ifl), 385 22860 itm, 214),0. Gﬂa’bﬁ@ (ngPS) H3%t.2@ ¢wt 2id).

acid is hydrogenated over 225 ng of platinum di oxi de

at RT and normal pressure for 18 hours. Another 225 ny

of platinum dioxide is added and hydrogenation

g : ¢ Xiagin-841}-methanol

W, AL ] Ok heains

diluted with 10 n [ hrough a pad
of celite. Thelff e%% Lsc : %dl ive 268 ny
of a yellow oil which is purified by chromatography
(Bi otage 12Si, 1= 7.5 crrg) ethyl acetate/ethanol 9:1).
Yield: 144 ng (63.3% yﬁllow oil. M5 (ESI): 228
[ MtH +, 1 H NVR (DVBO- d6) : Mbs 4.45 (m 1 H),
4.00 (m 2H), 3.9 - 3.75 ( 4H) 360(m 1 H, 2.65
(ML 205 (m 1. -0t 1.75 (m 1 H),
1.45 (m 1 , 1.16 (t 3H) (4)

() Ao ﬁg@ }e‘; agﬁg( lo%?%ﬁaé)@%ég AL 2B ethyl

P@@EE@OS/ 001362 -55 To a solution of 66 (114 ny,

0.5 mol) in 5 mM of anhydrous THE is added LAH (40
To a qugpertsigh of sodium hydride (480 mg, 60% in mineral oil, 12 mmol) in 10 ml of

Q

anhydrous THF is added morpholine-3,5-dione (1.2 g, 10 mmol) in 20 ml of THF under an
argon athmosphere. After 10 min., 1-carbethoxycyclopropyltriphenylphosphonium
tetrafluoroborate (Fuchs’ reagent, 6.8 g, 11 mmol)) in 20 ml of THF are added and the
mixture is refluxed for 21 hours. After cooling, the suspension is concentrated on a rotary
evaporator, poured onto ice/sat. sodium bicarbonate solution, and extracted three times with
ether. The combined organic phases are washed with brine, dried over anhydrous sodium
sulphate, and evaporated. The residual yellow oil (3.04 g) is purified by chromatography
(Silica gel 60, 0.063-0.2 mesh, cyclohexane/ethyl acetate 1:1).

Yield: 1.08 g (51.2%) of a colorless solid. MS (El): 211 [M]*, 1H-NMR (DMSO-dg): & (ppm)
4.77 (s, 2H), 4.17 (s, 2H), 4.11 (q, 2H), 3.82 (m, 2H), 2.70 (m, 2H), 1.22 (t, 3H).



nmmol ) and the m xture refluxed for 9 hours. The

m xture is cooled to OC and treated successively with
w@:2®4/0m93nf wat er, 3N aqueous sodi um hydr oxi dePCDER205/001362

m, 0.12), and 0.12 m of water. The m xture is

stirred for 15 mn. and theBsextracted three tines

with DCM The conbi ned organi c phases are dried over

anhydr ous sodi um sul phate and evaporat ed under educed

@ PSS e ety 8#%82*8'%% 3t Boygfe-snbRylic acid ethy
D&ibh/(a@ckémam) (6AMDNi a 95:4.5:0.5). Yield: 35.1 rrg

(41.0% of a pale yellow 0|I MS (ESI): 172 [ M+H|
A solutionin68 OIVBES 6699 ol [ mhofg@e(lgpmg IS hyqngger@tqygm@r ggp56 g of

pIatmL{rE‘dloé’{@e ai%fgwc&ngfgéfpr(e%%%r%%r ]_chLQS (e ﬂacklsdﬂ}nenﬁcnr’% diluted

with 20 n@ ®f D()M)a(wdrfntaﬁgl througita pa@ of ¢etite. Dhg flltrggmﬁ lsuapayatsd to give 1.09

2022&%\%{%%?2% agﬁn%t&gy%a@&g &m IQ% @4%@%@69@ o zsmléél% ssthy

Yield: ‘ég@ﬁggr @gﬂ? fy drd \‘t?éugéh%{ o (E@;)PH{ g\gﬂhlr -RMA Eengwﬁ5 N (ppm)

sus sion’ of
4.15- S&@I(mrﬁHﬁyar?OdbOQ 41304ht)g2 7@0% A (mi ald)r al 180Gt|3H>12 ol )
in 10 mM of anhydrous THE is added
nor phol i ne-3,5-dione (1.2 g, 10 mmol) in 20 m of THE
under an argon at hnosphere. After 10 mn.,
(3) 1(81%8‘ Bas Rlokyidexa hygiropyroid[@HeciiN . flloxapinchyimmethanol (racemate)
af l uoroborate (Fuchs' reagent, 6.8 g, 11 mml)) in
r)d of THE are added and the mxture is refluxed

Toa Joﬂ!tno?z%f BOM 5 g, Bfd BoPRREd Mo diR9dRUS ﬁ‘ﬁ'l‘sér@réduéd LAH (400 mg, 10
concentrated™on a rotary evaporator pOUfEd

mmol) @l etmixtsieriiefitxes] foan BbaHSe TBe Mbttiisrs caglad &P pa%mcbkﬂeated
succegggﬁgyth hep m%%\n%tefs ek ofl 51§ 2§ RIS ly ROGBB] SndP2$Af water.

dried over anhydr ous sodi um
The nsxiumatsbrrecafm 1é\r®1poﬁi@ﬁ then extiecre@ Bireritiney whith & Ni The combined

organ&%h%% %érf'%egutfv’eﬁ B P X dWBl? ﬂ@%ﬁd e(/§ﬂ>$rbfé"€]- 9?& residual

cycC exane acetate
yellowyoie(ego nlg)osp'grlf(esbymoroatoara@bv ﬁlll@s@el 661 90.863-02 sl

Od6 6 4.77 (s, 2
DCM’&']‘%)#’%Q”C EW %é ) Sgp?m 2H) | 2% grl;?
Yield: BER md (7022%} of e8pink om/ISG}ESV)O%ﬁg[wF@cv )2 O (ppm)
4.42 (br s, 1H), 3.85 (m, 1H), 3.65 (m, 1H), 3.35 (m, 2H), 3.15 (m, 1H), 2.95 (m, 1H), 2.85

(m, 1H), 2.15-1.90 (m, 5H), 1.75 (m, 1H), 1.20 (m, 1H).

Synthesis of 4-(2-Azepan-1-yl-ethyl)-phenylamine di-hydrochloride (70):

Peaey

2

(1) 1-[2-(4-Nitro-phenyl)-ethyl]-azepane (71)
1-(2-Bromo-ethyl)-4-nitro-benzene (10 g, 43.47 mmol) is added under argon to a mixture of
azepane (4.9 ml, 43.47 mmol) and potassium carbonate (6 g, 43.47 mmol) in 100 ml of



-56 (2)
(8RS, 8aSR) - 4- Oxo- hexahydr o- pyrrol o[ 2, 1-c] (1, 4] oxazi ne-
w@2@anbozyl i c acid ethyl ester (racemate) (69PCHEP2005/001362

solution of 68 (1.056 g, 5.0 mmol) in 25 nl of acetic

acid i s hydrogenated over -157056 g of pl ati num di oxi de

at RT and normal pressure for 18 hours. The bl ack

suspension is diluted with 20 M of DCMand filtered
DMF. A@ér%grﬁg%v@ﬁqgﬁf atcr%llntt@m-;g@?ﬂtur’el tth%fl‘ﬁ&tuk@lsﬁfiﬁ@%gﬂde@abgfated

| ow ol is purif
under bbh wamwgr“amﬁes@sans diasqjedd le@thY@a%%teo‘P"ES'?ﬁé’s‘M‘th weteypnd brine

and dr%ﬁec]tv@ %ﬁ?ﬁi% kit E%\J'%por%iloixl I\/ﬁ%’lopg Y@Wlf@f al IIoQ/f0|lad6)
MS (E$bp21®7 2 B-aHE 31 EOIMR(CBEN): 53PF7'0 8.165d,(21), 4135, (dp2Hp 2. 87 (t 2H),

2.73 (t(%lgkgz éﬁ)zd_pip 1}1-%xahy§§‘?o yrroI 0[2 1-c][ 1, 4] oxazi n- 8-yl

) met hanol (racemate) (67) To a solution of 69 (1.1
g, 5.0 mol)in 50 M of anhydrous THE are added LAH

(2) hou‘?gﬂiﬂ m§¥ ré’l)l 3 cb | glq Lh’a@r&ﬁf ﬁ?ggzée)gr 1
Comp8SUCeS® V8! 36.86 hitndl) lé ro@Enéﬂ@a &dr, 3hat4odrh terhpSiituag with
sodi um hydr oxi de, and The m xture is
palladiye 91 GRIDY I 5 T of 13915 BRAE SEK AN LA S SV TORBIGTo add. The

mlxturWéﬂte%a\/&ve-lr%ht@@ﬁ’@'é%ﬁora%dgan' c phases are dried over
drous sodi um

Yield: 9@|7|gowoa%|) of BearPIE SIS e R 20 B i arEnMB SRS 8 tobm)

10.85 {p?! H@sglr 78. @630, 22 (Rsh), 3 D@W@Qﬁmm 3.18 (m, 2
g\ F %ﬁ? \§|el1ﬁ %)(702%0 ap?n o)il. (

H)SO@&In(@SD)wiﬂs ﬁMH}GB(nLahDN (PVBD-d6): b (ppm) 4. 42

(br s, 1 H, 33.85(m 1 H, 3.65(m 1 H, 3.35 (m

2H), 3.15 (m 1 H, 2.95 (m 1 H, 2.85 (m 1H),

2.15- 1. 90 r25H) 175(rr|1]1H) 1.20m111

dl hydrochl or 01 ‘ A -
(2 (4oNitr ﬁﬁo&ﬁ@}[de:#m:@_éaéué?;asncgeme11)

1- (2-Bromo-ethyl)-4-nitro-benzen 0 g, 43.47 mol)

i s added under argon to a m azepane (4.9 nm,

43. 47 mmol ) and pot assi (6 g, 43.47 mol)
in 100 mM of

4-y|)-amine di-

H,N

(1) Methyl-[(R)-1-(4-nitro-phenyl)-ethyl]-(tetrahydro-pyran-4-yl)-amine (73)

(R)-a-Methyl-4-nitro-benzylammonium hydrochloride (Aldrich, 3 g, 15 mmol),
tetrahydropyridon (1.5 g, 15 mmol), pyridine (1.2 ml, 15 mmol) are dissolved in 100 ml DCE.
Sodium triacetoxyborohydride (4 g, 19 mmol, 95%) is added under stirring at room
temperature; after 18 hours reaction time formaldehyde (2.4 ml, 30% in water) is added
followed by sodium triacetoxyborohydride (3 g, 14 mmol, 95%) and the mixture is again
stirred for 18 hours at room temperature. After addition of 2m HCI the product is isolated by
distribution between aqueous ammonia and EtOAc. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated under
reduced pressure. The crude product (3.2 g, 82 %) is used without further purification.

MS (ESI): 265 [M+H]", 1H-NMR (CDCls): 3 (ppm) 8.20 (d, 2H), 7.55 (d, 2H), 4.0 (br m, 2H),
3.95 (br m, 1H), 3.3 (br m, 2H), 2.7 (br m, 1H), 2.20 (s, 3H), 1.7 (br m, 4H), 1.40 (d, 3H)



WO 2005/ 077932 PCT/ EP2005/ 001362 -57 DMF. After
stirring over night at roomtenperature, the m xture

WO 2006071982 ed and evaporated under hi gh vacuunPCIBR2005/001362
residue is dissolved in ethyl acetate, washed with
wat er and brine and dried-o8er sodium sul fate.
Evaporation gave 9.1 g (84% of a yellowoil. M
(ESI): 247.2 [MH +, 1 HNWR (CDCI3): b (ppm 8.15 (d,
2H), 7.55 (d, 2H), 2.87 (t, 2H), 2.73 (t, 2H), 2.65

(t; 4H, 1.5 1.6 (m 89. (2)
4- (2- Azepan- 1-vyl eth Phen am ne di - hydrochl ori de
(2)(701(R®dnﬁéo%mmomhwl% éﬁyl Htgwphydre-myandgdhatméae di-

for nperature with palladiumon carbon
ng %ﬂ%|6r?m722nol and 18.3 nm of 4M aqueous
I\/Iethﬁ- (I%QC(erﬂtfrd) Bhagjindethyl paetrény&wmeahsr Y-dhpead e hbove (3.2 g, 12

mmols 17 B (BT 11 6 DI OB MEQH LR DDA B B s
addec?-%)o%ﬁns(etbﬁ roéw)ren}lﬁerét&@ ranc(l #Hd readtiod rhiureidstirréd 2o flikther 3 hours.

After {ilrptign-gnd qva@gre(trﬁp Uppgr regu%i Qrgbﬁsqﬁ}he qgg@ct@ﬂs%pﬁad by csiglstrrbutron
betwe%}ﬁ@t?@%ﬁ% Hihe 1tﬁrﬁ)ngjti’ré 6r?ﬂ'|c%a§@ QAth |s))dl§H"§UIf{afé"ﬁFtr%Y bn and

dro- pyfan-4-yl")-am ne di - hydrochloride (72)
evapc(ramamﬂowaﬂé A PR:%H2N (1) Met hyl

S (5 dif EBBiM(LﬂI Ny Rfeéﬁﬁdl% f{p@ﬂnhﬁ@%g@w@;ﬂﬁiﬂ?mﬁwlm 2H),
37(blﬁydr1bldrﬁ (Nd@). (hrrntﬁlH)32@(br1rs e )20 (S 3H), 1.7 (br m, 4H), 1.30
(d 3,_!2etrahydropyr|don (1.5 g, 15 mol), pyridine (1.2 n,
" I5 mmol) are dissolved in 100 Ml DCE. Sodium
tri acet oxyborohydride (4 g, 19 mml, 95% is added
under stirring at room tenperature; after 18 hours

reaction time §)&Eﬁ@.|§'§|ﬁm@m(:lgle42 %rb&grﬁlg@s water) is

added follo acet oxyboro ride (3 g,

14 mol, 95% and the mixture is again stlrred for 18
Aft :

dri ed over anhydrous sodi um

o i R Sehemedaked under reduced
pressure. The cr ude product (3.2 g, 82 % is used

wi t hout further purification. M5 (ESI): 265 [ MtH +, 1
H NVR gCDCIB): b (ppm 8.20 (d, 2H), 7.55 (d, 2H), 4.0

eacgrgg ggp @@12:

RNH,
TBTU
R3  R2 DIEA R3 R2
R4 o) DMF R4 o
N - - N\
R5 N OH R5 N N-R
R1 H

An illustrative example is given below.

Example 1

4-Methoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide



3.95 (br m 1 H, 3.3 (br m 2H), 2.7 (br m 1 H),
2.20 (s, 3H), 1.7 (br m 4H, 1.40 (d, 3H WO
wWQe®SN0PIN32 PCT/ EP2005/ 001362 -58 (2) PCT/EP2005/001362
[ (R -1-(4- Am no-phenyl)-ethyl]-nmethyl-(tetrahydro-pyra
n-4-yl)-am ne di- hydrochl eb9de (72)
Met hyl -[ (R)-1-(4-nitro-phenyl)-ethyl]-(tetrahydro-pyra
n-4-yl)-amne 73 fromabove (3.2 g, 12 mol) is
stirred with RaNi_ (1 g) in 100 m of MeOH Hydrazine
nonohydrate (3.2 ) is added dropw se at room
tenperature and actgon mxture is stirred for

further 3 hours. te iltration _ghd gvaporation
under reduced pressu 'Pge th&Quof_l i 80l at ed by
di stribution between EtZb brine, drying the
r [ ase di ul fa filtrati on an
A solJo8 BN SU i geartox s s Bu8 o R pFpRaRTine e 63 o,
4,86 rﬁ%bﬂahd DlEkF(WRﬂ( @D@saamonp.n(mm of DM |s(t¢eat8<H'|)Mth @oﬁdSTBTU (1.56
g, 4. 8% ngm%lg')ﬂﬁ mix e ISftH?I’e@ Wernﬁnglit arr:r}i ti:\%n Q@p@gtegpﬁhe guge Eqﬁdue is

d|ssoIVéd ﬁ‘\"@tOAl; 530 wdsthed Biibe RitAtsbaishshiedrbéite (10%). The aqueous layers
| e- 2-car boxanm des The i ndol e-2-car boxani des

are rey QP Py Clln NBChoB PR sy OD M 1 48 "ASBH iy e and cried
over s@amwmlfa@é elhg owctésl&rbau@t@tﬁeﬂ q)@hﬁeo?mcarrb%wglr@pr@%ndsﬁncage| using

th the correspond |n§l am nes in presénce  of
DCM (—i?iﬂfgteé vvjt@saénmp@a}:@mb eQthdiem (ié)to fo‘ééactl on Scheme 12:

Yneld'@‘@'ﬁ% E%Wof'%& oWdEAFG R R4&1 \ ODW R4 O R5 N
ng\l R(? illustrative exa

MS (EGH @O B4 | ExOAMBIEME e ® 5yl -6 (o, TH0. 8.24 (d, TH), 7.28 (5,
1H), 7'139 Hdﬂli)e'/%r(eaﬁ MPBYé i 1?1?'3]3752 ?,ﬁg d(ér? 283, 6P§L3 15 (m, 8H), 2.73 (m, 2H),

- pI per di n- 4-
2.27 (myZH) 1%/219p(m 2H).

The formation of the dihydrochlorides can be achieved by treatment of a solution of the free
base in DCM or acetone with 2M HCI in ether at 0°C.

Example 2

4-Isopropoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide

A

This compound is synthesized analogously to Example 1 from 4-Isopropoxy-1H-indole-2-
carboxylic acid 74 (preparation see below) and amine 5.

MS (ESI): 427.3 [M+H]", 1H-NMR (DMSO-d): 8 (ppm) 8.24 (d, 1H), 7.22 (d, 1H), 7.06 (t,
1H), 6.98 (d, 1H), 6.51 (d, 1H), 4.75 (m, 1H), 3.75 (m, 1H), 2.99 (m, 2H), 2.53-2.64 (m, 6H),
2.39 (m, 2H), 2.02 (m, 2H), 1.77 (m, 2H), 1.49-1.63 (m, 10H), 1.35 (d, 6H).



WD 2005/ 077932 PCT/ EP2005/ 001362 -59- OO HN/-\N
~- N A solution of 4-Mthoxy-1 H i ndol e-2-carboxylic
wW@ei0d/0{®3D ng, 4.86 Mol ), anmine 5 (1.63 g, 4PCGBEP2I00$/)01362
and DIEA (2.5 M, 14.58 mmol) in 20 mM of DW is
treated with solid TBTU (1-68- g, 4.86 mmol). The
m xture is stirred over night and then evaporated. The
crude residue is dissolved in Et CAc and washed tw ce
WD SSHER GRLROBR S HAnacl® ARUBRIR 34 8FA, 27 e
re- ext the conmprnea organrc rayers are
washed with brine and dried over sodiumsulfate. The
crude product is then purified by chromatography on

0 SR A By R B
To i G P gt BB 18 OB 1 4
mmol)lin BGM 71®mf)ds added) BBEG. (3M(id DCMH).9 ng, 4.8+3mel).(Ihis stikded for 1 hour

and afiot@%r %@2 e(nm(élétfgl) of%]%r%flé) ?&n% 3 oﬁe'b %%%%(@ur,%ﬁg mixture is poured

on icedindytble pdh$ edjudted tc @nwithesoditim kicatiobsatet ExtetatiemivitbDGM gave a

on of the free base in DCM or acetone with 2M
yenowls-%\’\%{eh ether at 0C. Exanple 2 4-1sopropoxy-1
Yield: B:82rgl (8886)2 MSAESH)x 1 D2.0 [MeHH, 1H-NMR (DMSO-dg): & (ppm) 11.78 (br s, 1H),

pon At T N R

anal ogously to Exanple I from
4- | sopropoxy-1Hi ndol e-2- carboxylic acid 74

(2)( o iﬁr@t‘i 05 ’f%l\/@%‘ qn%c{rbBﬁll""sa%@ "5‘5‘%’%9 '(Z’*??zz
DEAD((@ 223!(nk||) 1.47- Fné)rﬁolgts’ sléwl!i')add&m% é&lutuoh d’ﬁ&H%réQy unci'olé")z

carbo>(y|lﬁz agpq)methg eg@rgﬁ](zgq.gng b, O@gnrgﬁlp tgm)enytphrpspr(m (32|4i)mg, 1 47
mmol)]an‘éi%éprgg’amo.%%i, 1?433|§n{oﬂ’ln §'FDH ‘of THF. Stirring is continued for 20

minutes and the solvent is then evaporated. The crude mixture is purified by chromatography

on silicagel using cyclohexane/EtOAc (9/1).
Yield: 89 mg (37%). MS (ESI): 234.0 [M+H]", 1H-NMR (DMSO-d): 5 (ppm) 11.89 (s, 1H),
7.26 (t, 1H), 7.07 (s, 1H), 6.98 (d, 1H), 6.54 (d, 1H), 4.72 (m, 1H), 3.85 (s, 3H), 1.33 (d, 6H).

(3) Step C: 4-Isopropoxy-1H-indole-2-carboxylic acid (74)
4-Isopropoxy-1H-indole-2-carboxylic acid methyl ester 76 (114 mg, 0.49 mmol) is dissolved
in 5 ml of THF. A 2M-solution of LiOH in water (2.5 ml, 5 mmol) is added and the mixture is
stirred for 48 hours. The solvent is then evaporated and the residue is partitioned between
water and EtOAc. The water layer is acidified with HCl and extracted twice with EtOAc. The
combined organic layers are washed with brine, dried over anhydrous sodium sulfate, filtered
and evaporated to give a yellow powder.

Yield: 95 mg (89%). MS (ESI): 219.9 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 11.72 (br s, 1H),
7.14 (dd, 1H), 7.0 (m, 2H), 6.55 (d, 1H), 4.72 (m, 1H), 1.33 (d, 6H).



WD 2005/ 077932 PCT/ EP2005/ 001362 -60 Synthesi s of
4-| sopropoxy-1 Hindol e-2-carboxylic acid (74): (1)
WE@P/07A9324- Hydr oxy-1 H i ndol e- 2- car boxyl i ¢ aci PCTEP199$/001362
ester (75) To an ice cold solution of 4-Mthyloxy-1
H i ndol e- 2- carboxyl i c aci d-fieéthyl ester (1 g, 4.87
mol) in DCM (10 m) is added BBr3 (1 Min DCM 4.9
m, 4.9 mol). It is stirred for 1 hour and another
lent (4.9 m) of BBr3 is added. After another
Qampotn—sthe m xture is poured on ice and the pHis
adjusted to 7 with sodi um bi carbonate. Extraction with
- ;%EEM a:\rﬁmamey@bér%k e\wdrRY{1-[Xi(£hgdroky-BiReldih A8-eth eridin-4-
4-lso ><§J 192. 0 [ M+H| +)ﬂ)i I—l-{NI\[/R((D%iE(}de§i§ b S%@- M?p;
yl}arr(1 s, 1 H) 9.73 (s 1 H, 7.21 (d, 1 H, 7.05 (dd,
1H, 6.8 (d, 1 H, 6.4 (d, 1 H), 3.86 (s, 3H). (2)
Step B: 4-Isop poxy 1 Hindol e-2-carboxylic acid
nmet hyl ester DEAD (0.227 m, 1.47 mmol) is

sl owl y added toon of 4- Hydroxy 1 Hindol e- 2-
carboxylic acid |h gst e 5 (200 ng, 1.05 mmol),
trlphenylphosph|~‘ n384

i sopropanol (0.108 1H43 n@ﬂoﬂf THF.
Stirring is continued for 20 m nute nd the sol vent

This dgﬁwlptgprg{‘ ggsygg%)%fﬂeﬁ %nal.-gpgus%r {4048 Wr% A Iéb‘b?c%ﬁd](gq H2¥dole-2-

on sifFicagel usi ng ohex
carbokic Brid 7 (erenaragmmye(%@%ple RBn(d@n)le 2234. 0 [ MrH] +, 1

s g TRR ThiylrieRiod: B (adls gl £2d om0

1H), 7(m (t11H) £.98.(851H)s B.48HY, 1H), 3F2((ch, 16H)4.5 (§r3%, B)ep.78:(m, 1H), 3.25-

XY, ol,er 25 oxYy,l d
.45 (. pED BRA 2. AP ED 2 Aok B HEhes (agtryy 154
(m, 2HBG 1(3BL4, 6rd). 0.49 mmol ) is dissolved in 5 m of THF. A
2Msolution of LiOHin water (2.5 mM, 5 mmol) is added
and the mixture is stirred for 48 hours. The sol vent
Is then evaporated and the residue is partitioned
Exanipd¢ deen water and Et OAc. The water |ayer is acidified
with HCl and extracted twice with Et OAc. The conbi ned
organi c | ayers are washed with brine, dried over
4-Cycloprgryinoetsosotiiindalai catkoxylici aoidll dd- azgnan-dwkgthy Arireridin-4-yll-
amidedi ve a yel l ow powder. Yield: 95 ng (89%. Ms (ESI):
219.9 [M+H +, 1 H NWR (DI\/BOdG) 6 (ppm 11.72 (br s,
1H, 714(dd H) 7.0 (m 2H), 6.55 (d, 1H), 4.72
(m 1H), 1.33 (d

m@x@

This compound is synthesized analogously to Example 1 from 4-Cyclopropylmethoxy-1H-

indole-2-carboxylic acid 77 (preparation see below) and amine 5.

MS (ES!): 439.3 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.43 (s, 1H), 8.2 (d, 1H), 7.27 (s,
1H), 7.01 (t, 1H), 6.96 (d, 1H), 6.42 (d, 1H), 3.9 (d, 2H), 3.72 (m, 1H), 2.87 (m, 2H), 2.52-
2.62 (m, 6H), 2.37 (m, 2H), 2.0 (m, 2H), 1.76 (m, 2H) 1.47-1.63 (m, 10H), 1.3 (m, 1H), 0.61
(m, 2H), 0.37 (m, 2H).



WD 2005/ 077932 PCT/ EP2005/ 001362 -61 Exanple 36b
4- | sopropoxy-1 H i ndol e-2-carboxylic acid

W@ 100p/A77042 hydr oxy- pi peri di n-1-yl) - et hyl ] - pi per PCi/AP2005/001362
yl}-amde "LOO HHOCN\N CH This conpound is
synt hesi zed anal ogously to-&anple | from
4- | sopropoxy-1 Hindol e-2- carboxylic acid 74
(preparation see Exanple 2) and amine 21. Ms (ESI):

(d, 1 H, 6.48 (d, 1 H), 4.72 (m 1 H), 4.5 (br. s, 1
H)., 3.74 (m 1 H. 3.25- 3.45 (m 3H), 2.86 (m 2H),

i Sk SycrsmpyingeStbige dfpdiped 9 ("
oEAc Y8l BT B T8RO BRI B arvoyie
acid e?wg+e$ﬂ:ﬁ—vsli\|(é2 N 9.ﬂmommpnpfbwnwpmcﬁpsmm(aé§igz éd.6amamojend| y
Mm 4- Ccl Opr. -
crclo ol o R i £ SR R rEh TEEY s L s mpggature aiaye
remaingdibaloivi3e 0&. KBingESkdntiidd.f& I Mid and tha-sdieRt is then evaporated.
The cé@!g?%ig% s p?l_rié%)%? c%r}gh‘%‘@og(répryéég%ohseﬁpé%t%/%g%gfzé).%ﬁeld: 117g
(46%)H),6 3.9 (g, 2H) gf 72 (m 1 ;o 2. 872(m’ oH), 2.52-
o 2 . 1
s 3ok TouP i 600 Bl 0B 7. T3l 31
6.99 (AMH)2BMS5 (d, 1H), 4.4 (g, 2H), 3.95 (d, 2H), 1.41 (, 3H), 1.34 (m, 1H), 0.66 (m, 2H),
0.4 (m, 2H).

(2) ° Step B: 4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid (77)
The 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid ethyl ester 78 obtained above is mixed
with a 2M-solution of KOH in EtOH (16.9 ml, 33.8 mmol) and stirred for 24 hours. The
solvent is then evaporated and the residue is partitioned between water and DCM. The water
layer is acidified with HCI and extracted twice with EtOAc. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a
white powder.
Yield: 1.02 g (99%).
MS (ESI): 232.2 [M+H]", 1H-NMR (CDCls): & (ppm) 8.84 (s, 1H), 7.55 (s, 1H), 7.26 (t, 1H),
7.01 (d, 1H), 6.48 (d, 1H), 3.97 (d, 2H), 1.36 (m, 1H), 0.66 (m, 2H), 0.41 (m, 2H).

Example 5

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide



WD 2005/ 077932 PCT/ EP2005/ 001362 -62 Synthesis of
4- Cycl opr opyl met hoxy-1 H-i ndol e-2-carboxylic acid

W@ 7005/0779621) Step A PCT/EP2005/001362
4- Cycl opr opyl et hoxy- | Hi ndol e- 2- carboxylic acid (78)
DEAD (2.1 m, 13.65 mmol) t683slowWy added to a
sol ution of 4-hydroxy-1 H i ndol e-2-carboxylic acid
ethyl ester 79 (2 g, 9.75 muol ), triphenyl phosphi ne

(3.58 g, 13.65 ) and cycl opropyl - net hanol (1.05
m, 12.26 20 Ml of THF, so that the

t enper at ure al ways emai ged below 30 OC. Stirring is
“continued for 2 [@

s\th olvent is then

evaporated. The ﬁ r e§rdque Nsr\/p_ur' hed by
chr omat ogr aphy (cyclo exafle: c FB5:5~0ONield: 1.17
g (46%. Ms (ESI): 260.1 [MrH +, 1 (CDC13): b

riis ftGlycs Gpynesigey shiiado iy eyage Folf's Chetghrephmegppo-1n-
indolel2-8drbbxylic Akid, 771(pRebatation e, Ex@nfpfe 4)mand2idhine 2. 4 (m

ms ERIY b PaVEHEon R HSRHI S el s &, 1H), 8.2 (0, 1H), 7.27 s,

1H), 74l H?b19%3'(GPIPHT)gBMEJ(d,FHH)?dOdQG(dZ‘iIG)‘:,iB.ngX(M! izrﬁ/)ﬁ aczizd(ngs,tma! 3.4 (m,
ester tai ned above is ed W sol ution
14, 586 WAt S €0 &R, 615 2oer 547D T il 28 (20 P (om 2H.
1.54 (ROQHS,.1.70e 42961, 8eMt0.6 6 (vh ha, e.\aagﬁf aHed and the residue
is partitioned between water and DCM The water | ayer
is acidified wwth HC and extracted twice with Et OAc.
The conbi ned organic |layers are washed with brine,
Exanfplé 8d over anhydrous sodiumsulfate, filtered and
evaporated to give a white powder. Yield: 1.02 g
(99%9. MS (ESI): 232.2 [MrH +, 1 H-NWR (CDCI 3): b
4-CycloppagyInBetBdxyt B-intdold)-2-carkesylicscidl{ 1HYS)-2# (@ Bydroxy-dipefidin-1-yl)-

01 (d,, IH) ., . 648 (d, 1H), 3.97 (d, 2H), 1.36 (m
propyli-ﬂjp’enélgé%ﬁf%qmc%_b’ 0.41 (m 2H). Exanple 5
4- Cycl opr opyl rr?hoxy- 1 Hindol e-2-carboxylic acid

{1-[2-(4-hydroky-pi peridin-1-yl)-ethyl]-
pi peri din-4-yl -darri de WD 2005/ 077932 PCT/ EP2005/ 001362
-63-

@?_(;@N}NQOH

This compound is synthesized analogously to example 1 from 4-cyclopropylmethoxy-1H-
indole-2-carboxylic acid, 77 (see example 4) and amine 50.

MS (ESI): 455.4 [M+H]", 1H-NMR (CD;0D): & (ppm) 7.14 (s, 1H), 6.98 (t, 1H), 6.89 (d, 1H),
6.33 (d, 1H), 3.83 (d, 2H), 3.75 (m, 1H), 3.45 (m, 1H), 2.93 (m, 1H), 2.77 (m, 1H), 2.68 (m,
3H), 2.39 (m, 1H), 2.26 (m, 2H), 2.11 (m, 2H), 1.95 (m, 1H), 1.79 (m, 2H), 1.73 (m, 2H), 1.55
(m, 2H) 1.42 (m, 2H), 1.21 (m, 1H), 0.93 (d, 3H), 0.51 (m, 2H), 0.28 (m, 2H).

Example 7

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,48)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



OO0 6~ HHN- N, }-OH This conpound is synthesized
anal ogously to Exanple 1 from 4-Cycl opropyl net hoxy-1
WOR00sM0TBE- 2- car boxylic acid 77 (preparation SBEI/EP2005/001362
Exanpl e 4) and amine 21. MS (ESI): 441.3 [ MtH| +,
1HNWVR (DMBO-d5): b (ppm) 14443 (s, 1H), 8.2 (d, 1H),
7.27 (s, 1 H, 7.01 (t, 1 H, 6.96 (d, 1 H), 6.42 (d,
1H, 449 (d, 1 H, 3.91 (d, 2H, 3.72 (m 1 H, 3.4
(m 1H, 2.86. (m 2H), 2.71 (m 2H), 2.38 (br. s, 4H)
1.99 (m 4H), .75 (m 2H), 1.68 (m 2H), 1.54 (m
2H), 1.22-1.42((m 3H), 0.61 (m 2H), 0.37 (m 2H).
Exanmpl e 6 4-Cyc Q)propyl nmet hoxy-1 H-indol e- 2- carboxylic

acid {1-[(S)-2- droxy- pi peridin-1-yl)-
propyl ] - pi peri4 am OOHHCOCN ~N~--CH This
conpound is sy yzed : Iy exanple | from

4- cycl opropyl met hoxy- 1 H = xotii c acid, 77
(see exanple 4) and am ne 50. (E 455. 4 [MH—I]+
1 HNWR (CD3OD): b (ppm) 7.14 (s, 1 6.98 (t, 1

This cgmgﬁu&gls E&n%éizig ?5%0 %%E%QT%% ‘I?> frér%%ﬁx}{c%prgp@et(h@y-m-
indole%--&ﬁbﬁmhc adid) 77 &e8%xampleldf)andar@ife 561 2H), 2.11 (m

vis (e8I 2ostp T, oetuaryoliB S gy & ey 118 65182 78 217
1H), 7(cnn(t 21%),6@528 (Hl}\, 62H)(d, Braaplgd/1H), 3.91 (d, 2H) 3.74 (m, 1H), 2.61-
2.95 (qnl%z g)c? 2(3%3%? 45 X@ﬂ?pkﬂﬁg?rﬁ@qﬁ@i 1% 5H5, 959 63 (m, 21,

1.2-1.08 | 3HP0 31Rj, e BY (an2de WO
20 5/0 7932 %CT/Epzo Qg} 00)1362 (@hgﬂ} 0811 F

Example 8

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

T

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see below) and amine 5.

MS (ESI): 441.3 [M+H]", 1H-NMR (DMSO-de): 5 (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.23 (d,
1H), 7.03 (t, 1H), 6.97 (d, 1H), 6.46 (d, 1H), 3.84 (d, 2H), 3.75 (m, 1H), 2.99 (m, 1H), 2.53-
2.67 (m, 8H), 2.41 (m, 2H), 2.1 (m, 1H), 2.02 (m, 2H) 1.78 (m, 2H), 1.48-1.62 (m, 8H), 1.06 -
(d, BH).

Synthesis of 4-Isobutoxy-1H-indole-2-carboxylic acid (80):




OO 6: HH ~N ~N SOH This conpound is synthesized

anal ogously to exanple | from 4-cycl opropyl net hoxy-1
WOR00s0TBE- 2- car boxylic acid, 77 (see exanpl e BQT/BEPIH05/001362

amine 56. M5 (ESI): 469.2 [MtH +, 1 H NWR (DVSO-d6): b

(ppm 11.44 (s, 1H), 8.2 (df5iH), 7.27 (s, 1 H, 7.01

(t, 1 H, 6.95 (d, 1 H, 6.41 (d, 1 H, 4.44 (d, 1 H),

3.91 (d, 2H), 3.74 (m 1 H), 2.61- 2.95 (m 6H),

(1)2 oéte% 424 H 63&@1%%&&:;& Qer(mthaF&ld elhq?@‘sier%hﬂ m

Toa s'i;lhl)tnon(bf 8-Bendyloy=) H-ifd Be- 2(da§rbo’&b'l)c acﬁ)d étﬁyl(eater?(EQ g, E&an‘mnel) ina

mixu ot NS s SPGB0 S0 4y Baiciions bisy

hydrofferiaied dhdef hoamsigprpsaunsl far 240k asterzfiitiatiumed rebeuspbiatibe a white
from 4-1sobutoxy-1 Hindol e-2- carboxylic

Exanpl
powdey s ggtgﬁ‘e%jprepar ation see below) and amine 5. M5 (ESI):
Yield: 441633 [9vh4)] S ESH: BORO(MVEPD; dBINMR (OMPD-dH15 45pnk)st1.42 (br s,

1), 5P (s 1R 7Bty dring.of gt Sias48, i, 538 (st 403 by 28 132 ¢,
3H).

2.99 (m 1 H), 2.53- 2.67 (m 6H, 2.41 (m 2H), 2.1
(m 1 H, 2202 (m 2H 1.78 (m 2H), 1.48-1.62 (m
8H), 1.06 (d, 6H). Synthesis of 4-1sobutoxy-1

H i ndol e- 2-carboxylic acid (80): WO 2005/ 077932

(2)PCT SEBOSILEbLI6Xy-1HERd6OIk)2-8adPxMic acid ethyl ester (81)
4- Hydr oxy- 1Hi ndol e- 2-carboxylic acid ethyl ester (79)

DEADT 02 rsbkG2Banmol) isisiBelyzagdes jo 4 selutierdel 4Hgdroay-Hbixiptiole-2-
carvofiigacfiath sEt 28 0 8267 padg iR chleRost i (7o e
mmolY &@Psobutanal $5.9 ml, 63.42 mmol) in 100 m! of THF, so that the temperature always
remained below 30 0C. Stirring is continued for 3 hours and the solvent is then evaporated.
The crude mixture is purified by chromatography on silicagel using first cyclohexane as
eluent, then increasing amounts of EtOAc (from 5% to 50%).

Yield: 8 g (65%).

MS (ESI): 260.0 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 8.86 (s, 1H), 7.36 (s, 1H), 7.22 (t,
1H), 6.99 (d, 1H), 6.48 (d, 1H), 4.4 (g, 2H), 3.86 (d, 2H), 2.2 (m, 1H), 1.42 (t, 3H), 1.09 (d,
6H).

(3) Step C: 4-Isobutoxy-1H-indole-2-carboxylic acid (80)
4-1sobutoxy-1H-indole-2-carboxylic acid ethyl ester 81 (5.2 g, 19.9 mmol) is mixed with a 1M-
solution of KOH in EtOH (99.5 ml, 99.5 mmol) and stirred for 24 hours. The solvent is then
evaporated and the residue is partitioned between water and ether. The water layer is
acidified with HCI and extracted twice with ether. The combined organic layers are washed
with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a beige
powder.

Yield: 4.32 g (93%). MS (ESI): 234.2 [M+H]", TH-NMR (DMSO-dg): & (ppm) 11.74 (br s, 1H),
7.13 (dd, 1H), 7.06 (s, 1H), 7.0 (d, 1H), 6.49 (d, 1H), 3.85 (d, 2H), 3.35 (br s, 1H), 2.1 (m,
1H), 1.03 (d, 6H).



hydr ogenat ed under nornmal pressure for 24 hours. After
filtration and evaporation a white powder is
wo@bdoaorme2 Yield: 19.63 g (97%9. MS (ESI): 206rPOI/EP2005/001362
[MtH +, 1 HHNWR (DVMSO-d6): b (ppm 11.72 (br s, 1 H),
9.69 (s, t H, 7.2 (s, 1 H667.05 (t, 1 H, 6.98 (d, 1
H, 6.38 (d, 1 H, 4.33 (g, 2H), 1.32 (t, 3H. (2)
Step B: 4-1sobutoxy-1 Hindol e-2-carboxylic acid ethyl
Exanfold §" (81) DEAD (10.2 m, 65.28 mmol) is slowy added
0 a solution of 4-Hydroxy-1 Hindol e-2- carboxylic
acid ethyl ester 79 (9.57 g, 46.63 mmol),
4- lsoamdwmnwbié@pmmn(:bzmlz-(&plp@ad@& -ylrstyl)} pip@iidin-4-yi}-amide
i sobutanol (5.9 , 63.42 mmol) in 100 mM of THF, so
that the ten‘per\at\/ure al ways remai ned bel ow 30 oc.
Stirring is continued for 3 hours and the solvent is
t hen evapor at ed. he crude m xture is purified by
chr omat ogr aphy op™s ¥l using first cycl ohexane as
el uent, then inc gnoynt s, .of Et OAc (from 5% to
509 . Yield: 8 g ESL)T\60/0 WMH +, 1
H NVR ( DMSO- d6) : b(ppn) 8.86 (s, 1 : .36 (s, 1 H,
7.22 (t, 1 H), 6.99 (d, 1 H, 6.48 ( 1 H, 4.4 (q,
This c%ﬁ')pouﬁd &Gsyhfhes%bﬁl anglogolsh tolExdmpléel 1 4r3rr( 4-1sobtBoxy-dHBdole-2-
% Step C._4-1sobutoxy-1
carbowhrsmtsil @r%%r%weﬁ&@m%e Bt amipg dput oxy- 1

I i e .
s (51 AEP.3qVEHGEH MK M o5 mCPt 8% (S .51 B, 119 P23 (o
1H), 1eD(t51HY 6.999d5T 8184 (AndH)s Bi 16r(Ed 1Hbr2.-88 (Modis 2-3fHen, 8H), 2.1 (m,
| n t due is
1H), zggir Qﬁstn‘lt nnggglt \%Elg\r?a%;? g?qg\ngngshdevre(dr Gﬁe wat er | ayer
is acidified wwith HC and extracted twice with ether.

Exampi@ 18onbi ned organic | ayers are washed with brine,
dri ed over anhydrous sodiumsulfate, filtered and

4- t?%c%&%r Ir-ijlt edketé%p;r Ve)élg agl%[{ﬁ,ﬁ?_u ggv\g m tweplte%p/gd' Sé)egwyg -piperidin-4-

yi-anfi@pm 11.74 (br s, 1 H), 7.13 (dd, 1 H), 7.06 (s, 1
H, 7.0 (d, 1 H, 6.49 (d, 1 H, 3.85 (d, 2H), 3.35
(br s, 1 H, 2 %(m 1 H, 1.03 (d, 6H. WO
2005/ 077932 PCT/ EP2005/ 001362 - 66-

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-

carboxylic acid 80 (preparation see Example 8) and amine 10.

MS (ESI): 441.3 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.43 (s, 1H), 8.19 (d, 1H), 7.22 (d,
1H), 7.03 (t, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 3.85 (d, 2H), 3.75 (m, 1H), 2.65-2.93 (m, 7H),
2.05-2.43 (m, 5H), 2.01 (m, 2H), 1.78 (m, 2H), 1.1-1.62 (m, 6H), 1.06 (d, 6H), 1.01 (d, 3H).

Example 11

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-
amide



Exanpl e 9 4-1sobutoxy-1 Hindol e-2-carboxylic acid [1
-(2-piperidin-1 -yl-ethyl)-piperidin-4-yl]-anmde ~-C_
WGBNsSA@BNo H H-N ~_ This conpound i s synt hesP@BEP2005/001362

anal ogously to Exanple 1 from 4-1sobutoxy-1

H i ndol e- 2- carboxylic acid6BO (preparation see
Exanple 8) and amne 1. M5 (ESI): 427.3 [MtH +, 1

H NVR (DMSO-d6): 6 (ppm) 11.45 (s, 1H), 8.21 (d, 1H),
7.23 (d, 1 H, 7,03 (t, 1 H, 6.96 (d, 1 H), 3.84 (d,
2H), 3.75 (m H, 2.88 (m 2H), 2.38 (m 8H), 2.1
(m 1H), 2.02 tg 2H), 1.78 (m 2H), 1.32-1.63 (m
9H), 1.07 (d, 6 ExarrBe 10 4-1sobutoxy-1

H- i ndol e- 2-carb

-[2-(RS) - 2mthg(3p7,§_§c@_@yiﬁpo | ] - pi peridin-4-
yl}-amde OOHHCKH- NHT @&synt hesi zed
anal ogously to Exanple 1 from 4-1sob

H i ndol e- 2- carboxylic acid 80 5) arat| on see

This cBraapikisgynhedizedrnaod@isiyNg Exesipie 1 ram, %Iqolwt]qyy 1Hgindole-2-

carbox;h g‘gggwgp%@tro?%&é%?gkpmﬁd( "}é?‘z:] ? I%;) (g 4%HZd

MS (ESIHI41.3 [@5H{ A1 HMYIR (BMBS-(gh 5 lop)), 11244665, 2HDB.Z (d, 1#H)7.22 (d,

1H), 702, ﬁg“é(gﬁl%ﬁﬁﬂ'? Sf%dglkl-ip%gé)% 2, %%(5 {, éﬁg')z 0L, 44, 2.4 (or

s, 4H)12.14-(ins OH12000 (rd, )i NOc(re-22%,CETS my2H)G 1861 (ch, 4H), 1.3 (m 1H), 1.11
4 eridin-1-yl)-ethyl]-piperidin-4-yl}

(m, 2+i) éh%cié Wé%éﬁ’ 932 PCT/ EP2005/ 001362 - 67-

Example 12

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(2,6-dimethyl-piperidin-1-yl)-ethyl]-piperidin-4-
yl}-amide

O .
O
N ﬁ—CN_\_%}

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and amine 27.

MS (ESI): 455.3 [M+H]", 1TH-NMR (DMSO-ds): d (ppm) 8.2 (d, 1H), 7.22 (d, 1H), 7.04 (t, 1H),
6.96 (d, 1H), 6.45 (d, 1H), 3.85 (d, 2H), 3.75 (m, 1H), 2.87 (m, 2H), 2.7 (m, 2H), 2.43 (m,
2H), 2.32 (m, 2H), 2.1 (m, 2H), 2.03 (m, 2H), 1.78 (m, 2H), 1.45-1.65 (m, 5H), 1.0-1.35 (m,
16H).

Example 13

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-((R)-3-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-
yl}-amide



O6 "~\ 0 HHN- N This compound is synthesized
anal ogously to Exanple 1 from 4-1sobut oxy-1
woRG0sMTI982 2- car boxylic acid 80 (preparation SBEI/EP2005/001362

Exanple 8) and amine 7. M5 (ESI): 441.3 [MtH +, 1

H NVR (DVMSO-d6): b (ppm 1le84 (s, 1 H, 8.2 (d, 1 H,
7.22 (d, 1 H, 7.02 (t, 1 H, 6.96 (d, 1 H), 6.46 (d,

1 H, 3.8 (d, 2H), 3.75 (m 1 H, 2.86 (m 4H), 2.4

(br s, 4H), 2.12 (m 1 H, 2.02 (m 2H, 1.9 (m 2H),
1.79 (m 2H), Y¥550(m 4H, 1.3 (m 1 H, 1.11 (m

2H), 1.06 (d, 6H) (dp 3H). Exanp 12

Q.
4-1 sobut oxy- 1 H-i -¢arb lic id
{1-[2-(2, 6-di met hy 'meriﬂ@w - et ]-piperidin-4
- yl}-amide O O H HCNIN Hhis—€onpound i@Hsynt hesi zed
-anal ogously to Exanple | from 4-1sobut OX)(

-1

This camripadod is-syntheaized Rpalpgourd i@ BENRR &Farutisahutoxy 1H-indole-2-

~ i | Jni 3 [MeH +, 1
o fRER A R 2 iy R dangie: S LA 2,
MS (EBI0443.8,[IMEHF) 1H-VIBEDMEO-tle)Hp (Prenib!.4&i(s, 1HN)8.2B(BIH).d/.23 (s,
1H), ?(63 tt @)7 ;@.93’@21"1-(!);')3:4539?7@_{ %"5(‘%@ wf, ’37851F@31I?’th3'.72%8n?§31 H), 3.42 (m,
1H), 216278.98rtm, 2H),,2.49 ¢5-s14185 2('nfm,5iH), 2.0.(a 2HR5!.3h 9 (m.eHH), 1.06 (d,
Exanpl e 13 4-1sobutoxy-1 H i ndol e-2-carboxylic acid

BH). {1-[2- ((R) - 3- hydr oxy- pi peri di n- 1-yl ) - et hyl ] - pi pe
fidin-4- yl}-amde WD 2005/ 077932 PCT/ EP2005/ 001362
- 68_

Example 14

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-((S)-3-hydroxy-piperidin-1-yl)-ethyl}-piperidin-4-

O
h @_{o = /\:>

This compound is obtained by preparative separation of racemic material using a chiral
HPLC stationary phase (CHIRALCEL OJ-H 1170). The absolute stereochemistry is assigned

yl}-amide

by comparison with the enantiomerically defined (R)-isomer of example 13.

Example 15

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl}-piperidin-4-yl}-

e
O
N ﬁ@”KNC}OH

amide



OON 6~~ NNCNOH This conmpound is synthesized
anal ogously to Exanple 1 from 4-1sobut oxy-1
woRG0sMTI982 2- car boxylic acid 80 (preparation SBEI/EP2005/001362
Exanple 8) and amine 12. MS (ESI): 443.3 [MtH +, 1
H NVR (DMSO-d6): b (ppm 14695 (s, 1 H), 8.21 (d, 1
H, 7.23 (s, 1 H, 7.04 (t, 1 H, 6.97 (d, 1 H), 6.45
(d, 1 H, 4.54 (d, 1 H, 3.84 (d, 1 H, 3.7 (m 1 H),

This c%m%%génmslsyﬁ&h!é%igg%a?%og%%& t()l'EX?%‘\ p 31 ?r‘ﬁﬂpi-qul?buﬁ)q%g%m?al,&z_
carbop acEx@niprapatation-sesdhampie/8)larid-amidel2d- 2- car boxyl i ¢
vis (X7 Ui R VRO P BRIE By iy S ety 23
1H), 7104 &, dOnp.edrid, 113), 6BISAntd), By6 (o éidni3e85 (de 28 parndtn, dHl),dd.41 (m,
m ria j i tal t] r h

1, 2 R bet Bir Pt 7oP TN d g e LB RE A B G 1o
(m, 2k)s $i5§r(edl 2Hpy!. 8D (mazhl)s r06wdL 8HY he enanti omerical ly

defined (R)-isomer of exanple 13. Exanple 15
Exa 4-é but oxy-1 Hi ndol e-2-carboxylic acid

=12- (4- hydr oxy- pi peridi n-1-yl)-ethyl]-piperidin-4-yl
}- amide O~ NNOCN_N rOH

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1]oct-8-yl)-ethyl]-

T

piperidin-4-yl}-amide

0
@340

N N

H H{:/\N—\_N . OH

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and amine 24.

MS (ESI): 469.3 [M+H]", TH-NMR (DMSO-ds): & (ppm) 8.23 (d, 1H), 7.72 (s, 1H), 6.9-7.1 (m,
2H), 6.46 (d, 1H), 4.57 (br s, 1H), 3.85 (d, 2H), 3.77 (m, 1H), 3.2-3.7 (br m, 4H), 2.94 (m,
2H), 2.75 (m, 2H), 2.56 (m, 2H), 1.5-2.25 (m, 15H), 1.06 (d, 6H).

Example 17

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-piperidin-
4-yl}-amide

T
L0
H H‘C ‘>7N/\:>—OH

This compound is synthesized analogously to example 1 from 4-isobutoxy-1H-indole-2-

carboxylic acid, 80 (see example 8) and amine 50.



WD 2005/ 077932 PCT/ EP2005/ 001362 -69- This conpound

i s synthesized anal ogously to Exanple | from
wa2dosoesdXxy- 1 H-i ndol e-2- carboxylic acid 80 PCI/EP2005/001362

(preparat| on see Exanple 8) and am ne 21. M5 (ESI):

443.3 [MrH +, 1 H NVR ( DVBEOY@6): b (ppn) 11 45 (s,

1H), 8.2 (d, 1H), 7.23 (d, 1 H), 7.04 (t, 6. 97

(d, 1 H, 6.45 (d, 1 H, 4.5 (d, 1 H), 385(d 2H)
MS (Ef@?%f QngH!l"'MHQ\JMﬂ{ éleso as)FB p%n)%l Ams 2 8.29 ?d11 1122(d,

1H), 709 (t, 1H)68.9 ((ghw)ws 441(d5{:}-|)( (AT p|)1H)1358§ (gn; |.’.1)73(1n D, 3.37 (m,
1H), 2(69'2 9@g?n 5ﬁ)<8m% Qs%%ﬂb‘mwyi (l’r?i)/ﬂJr) 1.76 (m, 2H), 1.69 (m, 2H), 1.2-1.65

2-car boxyl1 ¢ aci

(m, 4H)[ 2—0@3dh§)ﬂi)r8>852 (d- da- bi cycl 0[3 2. 1]oct-8-yl)-ethyl]-
pi peridin-4-yl}-amde 0 0 H6~~NN-CN--~ NT." OH This
conmpound i s synthesized anal ogously to Exanple I from
4-1sobut oxy-1 Hindol e-2- carboxylic acid 80

Exampig 4®ar ati on see Exanple 8) and amine 24. MS (ESI):
469.3 [MrH +, 1 H NVR (DMSO d6) : b(ppm 8.23 (d, 1

4-1soblagy- 1(I-gpd r°ézic#%x;@cggm([a](z%%parg@%tg l_alén%l b’ 5 -
(br m 4H), 2.9%{m 2H), 2.75 (m 2H), 2.56 (m 2H),
1.5-2.25 (m 15H), 1.06 (d, 6H). Exanple 17
4-1 sobut oxy-1 Hi @dol e- 2-car boxyl ic acid

{1-[(S)-2-(4-hydr I pery di n- yI) propyl ] -pi peridin
- 4-yl}-amde O -- This compound is
synt hesi zed anal
4|sobutoxy1H-|ndoIUZ H @

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and amine 70.

MS (ESI): 434.3 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.65 (s, 1H), 10.07 (s, 1H), 7.67 (d,
2H), 7.48 (d, 1H), 7.18 (d, 2H), 7.08 (t, 1H), 7.01 (d, 1H), 6.49 (d, 1H), 3.88 (d, 2H), 2.57-
2.62 (m, 8H), 2.13 (m, 2H), 1.48-1.63 (m, 8H), 1.08 (d, 6H).

Example 19

4-Isobutoxy-1H-indole-2-carboxylic acid (4-{[methyl-(tetrahydro-pyran-4-yl)-amino]-methyl}-

he

o

cyclohexyl)-amide

C-¢
N Inuo—\
/

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and trans-4-Amino-cyclohexylmethyl)-
methyl-(tetrahydro-pyran-4-yl)-amine (W02000068203)



carboxylic acid, 80 (see exanple 8) and am ne 50. WO
2005/ 077932 PCT/ EP2005/ 001362 -70 MS (ESI): 457.2

wQ kos#7931 H NVR (DVSO-d6): b (ppm) 11.43 (s, BCHEP2005/001362
8.19 (d, 1 H, 7.22 (d, 1 H, 7.02 (t, 1 H), 6.96 (d,
1H, 6.44 (d, 1 H, 4.47 {#1-1 H), 3.84 (d, 2H), 3.73
(m 1H, 3.37.(m 1H, 2.6-2.95 (m 5H), 2.05-2.38
(m 6H), 1.92 (m 1 H, 1.76 (m 2H), 1.69 (m 2H),

MS (E%inig §f%l g]kﬂ-A!TQl\{l_E @r@lde GQ §Q9rpb )01 194’—3 &sdﬂHﬁ'E%s Bxappl 3 (s
1H), 7[08-({, ZIHE)z@QGrﬁd 11-|‘jbl 6 461 MpB&Ayd.§3 éi‘m‘H'@ 3®4(0T| dHLA.R2-B131 (m,

2 250 % SRS 8 QYA os 5 A agmichn L 2,12

1.48 (chld) amQ(@nébhratl on see Exanpl e 8) and am ne 70 I\/S
(ESI): 434.3 [MrH +, 1 H- NMR (DVSO-d6): 6 (ppm) 11.65
(s, 1 H, 10.07 (s, 1 H), 7.67 (d, 2H), 7.48 (d, 1
H, 7.18 (d, 2H), 7.08 (t, 1 H, 7.01 (d, 1 H, 6.49

Exampts 20 H), 3.88 (d, 2H), 2.57- 2.62 (m 8H), 2.13 (m

2H) 1.48-1.63 (m 8H), 108(d 6H) . Exanple 19

obut oxy-1 H-i ndol e-2- car boxyl i

4- Isob@mxyﬂllfbmﬁglp 2(@%{39)%93913 (ﬂ;{ Imgiby- gﬂtrflhgﬁp Y anﬁ%—yﬁ)@p}mo] methyl}-
phenyf¥ehig@dexyl ) -amde O~ O NN, HH- -.\ N-CO This

conmpound is synthesized anal ogously to Exarrpl e 1 from

4-1 sobut oxy- 1 hdol e- 2- carboxylic acid 80

(preparation see_Exanple 8) and

t rans- 4- Ami no- cycPohexyl met hyl ) -
A
O
CrOn0
/

This compound is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and (4-Amino-benzyl)-methyl-(tetrahydro-
pyran-4-yl)-amine (W09932468).

MS (ESI): 436.2 [M+H]", TH-NMR (DMSO-dg): d (ppm) 11.65 (s, 1H), 10.12 (s, 1H), 7.74 (d,
2H), 7.5 (s, 1H), 7.27 (d, 2H), 7.09 (t, 1H), 7.02 (d 1H), 6.5 (d, 1H), 3.84-3.94 (m, 4H), 3.52
(s, 2H), 3.22-3.32 (m, 2H), 2.6 (m, 1H), 2.08-2.2 (m, 4H), 1.72 (m, 2H), 1.53 (m, 2H), 1.07
(d, 6H).

Example 21

4-|sobutoxy-1H-indole-2-carboxylic acid (4-{(R)-1-[methyl-(tetrahydro-pyran-4-yl)-amino]-
ethyl}-phenyl)-amide

-4

0

rO4 o
/



met hyl - (t et rahydr o- pyran-4-yl)-am ne (W2000068203) WO
2005/ 077932 PCT/ EP2005/ 001362 -71 MS (ESI): 442.3

wQ kos#7931 H NVR (DVSO-d6): b (ppm) 11.43 (s, BCHEP2005/001362
8.18 (d, 1 H, 7.23 (s, 1 H, 7.03 (t, 1 H, 6.96 (d,
1 H, 6.45 (d, 1 H), 3.82-3733 (m 4H), 3.74 (m 1 H),
3.22-3.31 (m 2H), 2.7 (s, 3H), 2.45 (m 1H), 2.18
(m 4H), 2.11 (m 1H), 1.85 (m 4H), 1.6 (m 2H), 1.2-

This cé[nﬂigdo s sghph’es%eé)g élggo@s";bto B4R £ rofh A1doB iy AX¥indole-2-

car [P ac
carbo(ydie{a\pldéiﬂiprep(araitonal@?cﬁxenmja rangi-grhine &i no] - net hyl } -

o EERL IS T RIS R .77

2H), 745 {ds abiut o yd, ZIZl-Hi-T A dl, éHR-7.@afb ok 16.8 (hdiH), B06-3.91 (m, 5H), 3.1-

393 (¢ 2R DBt 70t AT e vy P 67 45 12240 PH): 19848 o1

(W00932468). MsS (ESI): 436.2 [ MtH| +, 1 H NVR
ExampRMB®- d6) : b (ppn) 11.65 (s, 1 H), 10.12 (s, 1 H),

7.74 (d, 2H), 7.5 (s, 1 H), 7.27 (d, 2H), 709(t 1

H, 7.02 (d 1 ,65d1}% 3.84-3.94
4-Cyclbglyimetgoxyz Hyl-inaplep2-carimaylicaci ﬁiq) (2- -azepan- Ayl fthgqb) plperldm -4-yl]-
amide?- 08-2.2 (m 4H), 1.72 (m 2H), 1.53 (m 2H), 1.07

(d, 6H). Exanple 21 4-1sobutoxy-1

H i ndol e- 2-carb lic acid (4-{(R-1-[nethyl- (tetra
hydr o- pyran-4-y¢am’ no] - ethyl}-phenyl)-amde 1 O

6:N-ON H H ~\
. ()
(0]
@ﬁ%
N
N ﬁ@”xND

“This compound is synthesized analogously to Example 1 from 4-Cyclobutylmethoxy-1H-
indole-2-carboxylic acid 82 (preparation see below) and amine 5.

MS (ESI): 453.3 [M+H]", 1TH-NMR (DMSO-ds): & (ppm) 11.43 (s, 1H), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.47 (d, 1H), 4.05 (d, 2H), 3.74 (m, 1H), 2.86 (m, 2H), 2.78
(m, 1H), 2.55-2.7 (m, 6H), 2.4 (m, 2H), 1.83-2.18 (m, 8H), 1.76 (m, 2H) 1.47-1.63 (m, 10H).

Svynthesis of 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid (82):

(1) Step A: 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid (83)
DEAD (2.1 ml, 13.65 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl ester 79 (2 g, 9.75 mmol), triphenylphosphine (3.58 g, 13.65 mmol) and
cyclobutyl-methanol (1.25 ml, 12.26 mmol) in 20 ml of THF, so that the temperature always

remained below 30 0C. Stirring is continued for 2 hours and the solvent is then evaporated.
The crude residue is purified by chromatography (cyclohexane:EtOAc / 95:5).



NO -( . W 2005/077932 PCT/ EP2005/ 001362 -72 This
conpound i s synthesized anal ogously to Exanple | from
wa2dosopesoxy- 1 H-i ndol e-2- carboxylic acid 80 PCTI/EP2005/001362

(preparation see Exanple 8) and amne 72. M5 (ESI):
450.2 [MtH +, 1 H NVR (DVBCF6): 5 (ppm 11.66 (s,
1H), 10.12 (s, 1H), 7.73 (d, 2H), 7.5 (d, 1 H, 7.3
(d, 2H), 7.09 (t, 1 H, 7.02 (d, 1 H, 6.5 (d, 1 H),

Yield: j 8%329 @oz/]) 13 ( E%’ri) 078: 2(})M+|?’Ig3$H(NWIR%C%C%)225§(%FW8 88 @) 1H), 7.35 (s,

1H), 712108 1&6,688|)(d 1H§xaﬁ¥§|(@! o, 44c§9|c2|d)@&tq7| (ﬁe?'ﬁb%ﬁiﬁ(m '1H), 2.17 (m,
2H), 1|—§1§(?rg 1245@' ylic acid

ethyl) piperidin-4-yl]- anide 0 O H
~NN- CN- - C) Th| s conpound i s synthesi zed anal ogously
to Exarrple | from 4-Cycl obutyl net hoxy-1 H

d
(), St B EEVERROE LG PR B R R MRS O
The 4Qy6l@9t§@/mﬂe1hd¥§ 1(Himdélé)2 c&bgﬂyllé dcid Bthyl edtel 83 OBtainell dthove is mixed
with aghﬂ-solgtlomof(}%g)H in ﬁSOH %‘l GB% m :33’ % Frbmol)zénpbstlrr(eﬁ) for124}_|§w)ourg OIThe
solverg- |§§1é3€¥a|&dfbte@ tHhd tRe fesidile i2 b&rtltléne%ﬁoélwé& waler 8ht DCM. 7fhe water

th
layer '«(549@)@'5!36 H‘Uﬁhﬁ%ﬂﬁ'cﬁz&aiteﬁli‘fvﬁl dyita Egoéng&%m*&m%% Pr@apigigyers are
washe(dl\)ntr%rﬁ{é &le&b%n@l%‘ﬂo}ﬁé g&‘hbt‘ﬁ)@iﬁf&t@‘ filtsled an® eGaydPasy ko Give a

aci d 5 nmol) is slowy added to
WhltGQO\g@#rutl on of 4 hydroxy 1 H-| ndol e- 2- carboxylic acid

Yield: eﬂéﬁ’% (®$/5)9M87%Sﬂ)2 246. 3%M15I]WHLNMRt(CD@|IL?Wh€p®h93lﬂhMTZ@r s, 1H),
714 <m1H>,172831@ 1H016.59 (360 50 T8 405 (. 75D, 2 Adm, 7,211 (m, 21,

1'93 ?rature al ways remained below 30 OC. Stirring is
cont nued for 2 hours and the solvent is then
evaporated. The crude residue is purified by
chr omat ogr aphy (cycl ohexane: EtOAc / 95:5). WD
Exanfii925077932 PCT/ EP2005/ 001362

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[2-(3-(R)-hydroxy-piperidin-1-yl)-ethyl}-
piperidin-4-y(}-amide

OH

This compound is synthesized analogously to Example 1 from 4-Cyclobutylmethoxy-1H-
indole-2-carboxylic acid 82 (preparation see Example 22) and amine 12.

MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.43 (s, 1H), 8.22 (d, 1H), 7.19 (s,
1H), 7.03 (t, 1H), 6.97 (d, 1H), 6.47 (d, 1H), 4.56 (br s, 1H), 4.05 (d, 2H), 3.75 (m, 1H), 3.43
(m, 1H), 2.88 (m, 3H), 2.78 (m, 1H), 2.68 (m, 1H), 2.42 (br. s, 4H), 1.83-2.2 (m, 8H), 1.77
(m, 4H), 1.56 (m, 4H), 1.38 (m, 2H).



-73 Yield: 1.86 g (70%. Ms (ESI): 274.2 [MtH +, 1

HNWVR (CDCI3): b (ppm) 8.83 (s, 1 H, 7.35 (s, 1 H),
wQ2@%/0(19321 H), 6.98 (d, 1 H), 6.49 (d, 1 H), BCHEPIN5/001362

2H), 4.07 (d, 2H), 2.85 (m 1 H), 2.17 (m 2H), 1.95

(m 4H), 1.42 (t, 3H). (2)-8tep B:

4- Cycl obut yl net hoxy-1 Hi ndol e-2-carboxylic acid (82)

The 4-cycl obutyl met hoxy-1 Hi ndol e-2-carboxylic acid

Exa%@ﬂ ester 83 obtained above is mxed wth a
solution of KOHin EtOH (16.9 m, 33.8 nmol) and

stirred for 24 hours. The solvent is then evaporated
4-Cyclrhdtytrhethoxgs1 Htineloles2-parbiokylicareet 1H24(tegdrowpbiseriaind --bhy)-

| ayer is acidified wwth HCl and extracted
p'per'%nié)gaé'%&dﬁ Et OAc. The conbined organic | ayers are

washed wi th [ dried over anhydrous sodi um

sulfate, fil .edoand evaporated to give a white
powder. Yield: 1 \(9% MS (ESI): 2463[MH—|]+ 1
HNWR (CDCI3): b 74 , 714 (t, 1
H, 7.03 (s, 1 H); 6 9 ﬁ‘@'—h’_ 4.05
(d, 2H), 2.8 (m 1 H, 2.11 *dm 4H) .
Exanpl e 23 4- Cycl obut yl mat hoxy-1 Hin e 2-carboxylic
This campelur{@s Enth&sitR) arlibw&gc%xrte 'ER@Fnb@ ’ﬂfravaj a:;isﬂé)ﬂ}ﬂéllnethoxx JH-

peridin-4-yl}-amd

mdoleﬂscagwyh%gw 82 (ar@ara@@@o §e§ Et(@mma'm pad prrine2d.
MS (EéB%S%a?g\ﬁ%]'; "@i@‘ﬁgg@mﬁo %gd@gﬁa% G0 %gal‘(: 4 @)2 7.19 (s,

1H), 7Si?§dt41H[) NB-8f 4, TH)+6. mK/Ri (1IbWB®4!(6$ AH), 4.0p0d, 2H), 333 (), 1H), 3.41 (m,

1H), 213'7') (m, 8H Zé% féqufl)r#)J 2?(&3’ ?}ﬁ 25%81 rE?AfH U3 %?’@tzlj) 6?3(%!87 Th, 8H),
176(@1—3"’) 3 dn(&H)ﬂ@ﬁ(mtht)sm@r(m JZH) 2.88 (m 3H), 2 78
(m 1H), 2.68 (m 1H), 2.42 (br. s, 4H), 1.83-2.2 (m
8H), 1.77 (m 4H)., 1.56 (m 4H), 1.38 (m 2H). WD
2005/ 077932 PCT/ EP2005/ 001362
Example 25

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1 -[2-((3S,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

This compound is synthesized analogously to example 1 from 4-cyclobutylmethoxy-1H-
indole-2-carboxylic acid, 82 (see example 22) and amine 14.

MS (ESI): 469.2 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.44 (s, 1H), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.46 (d, 1H), 4.48 (d, 1H), 4.04 (d, 2H), 3.73 (br m, 1H), 2.64-
2.97 (m, 6H), 2.37 (m, 4H), 2.05-2.2 (m, 2H), 1.81-2.05 (m, 7H), 1.65-1.81 (m, 3H), 1.46-
1.65 (m, 3H), 1.27-1.46 (m, 2H), 0.86 (d, 3H).



-74- Exanple 24 4-Cycl obutyl nmet hoxy-1
H- i ndol e- 2- carboxylic acid
wd@ 1605277042 hydr oxy- pi peridin-1-yl)-ethyl]- PCT/EP2005/001362
piperidin-4-yl}-amde N N-NN, }-OH This conpound is
synt hesi zed anal ogously to Banple 1
from 4- Cycl obut yl net hoxy-1 H indol e-2-carboxylic acid
82 (preparation see Exanple 22) and amine 21. M
Exambled : 455.4 [MrH +, 1 H-NWMR (DVBO-d6): b (ppnm) 11.43
—1H), 8.21 (d, 1H), 7.19 (s, 1 H, 7.03 (t, 1 H,
6.96 (d, 1 H), 6.47 (d, 1 H, 4.49 (s, 1 H), 4.05 (d,
4-Cyc|3bbmyln%tﬁr&ygm7-ing;iord)%-ﬁbanbégyn(ggaci(d {I-Iiﬁg-(g)-%r?mpigégdin-z -yNBethyl]-
. m . 2. m y 2. m : m ,
P'Pef'ﬂﬁfﬁée)'-hza%*?e(m 8H, 1.76 (m 2H), 1.68 (m 2H), 1.54
(m 2H), 1.3 2H). Exanple 25
4- Cycl obutyl@éﬁ -1 Hindol e-2-carboxylic acid
{1-[2-((3S, 49) - 4ty 9- net hyl -
pi peridin-1-yl)- perydmn-4-yl}-amde O 6:)N O
HHCNCN"'" OH ¥ H U@ syn si zed
anal ogously to exanple 1 iro -cy U@hm&t hoxy-1 H
i ndol e-2-carboxylic acid, 82 (see exa e 22) and
amine 14. M5 (ESI): 469.2 [MH +, 1 H- NWVR (DVSO-d6): 6
(ppm 11.44 (s, 1H), 8.21 (d, 1H), 7.19 (s, 1 H, 7.03
This compotnds,syhth@6izéd andlogusiyetodBatrable 1 frbin, 4-CydBbitgdimethdAy; 1H-

4.04 (d, 2H),..3.73 , 4- 2 .97 6H) ,
indole2-SbpRic §6y 82 prrpataton e Exanpie2 gy S's o 71y
MS (E@l)@ﬁsil.sglgmm 1BMMR IDHB0-3,) 65 (Hpm) B4 (s118Y-8124@, (H), 7.19 (s,

1H), 7,26%(::, %gaﬁ@faga,zﬁw, 6.4\4%,289)?/4%717(8932, 1%7455 %9,%%99.]83( ?s, 1H),

3.74 (m, 1H), 2.89 (m, 2H), 2.78 (m, 1H), 2.42 (br. m, 6H), 1.7-2.2 (m, 16H), 1.56 (m, 4H).

Example 27

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-
piperidin-4-yl}-amide

This compound is synthesized analogously to example 1 from 4-cyclobutylmethoxy-1H-
indole-2-carboxylic acid, 82 (see example 22) and amine 50.

MS (ESI): 469.2 [M+H]", 1H-NMR (DMSO-dg): d (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.18 (s,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.46 (d, 1H), 4.46 (d, 1H), 4.05 (d, 2H), 3.74 (m, 1H), 3.36
(m, 1H), 2.6-2.95 (m, 6H), 2.04-2.4 (m, 7H), 1.83-2.0 (m, 4H), 1.64-1.81 (m, 4H), 1.45-1.63
(m, 2H), 1.23-1.42 (m, 2H), 0.92 (d, 3H).



4- Cycl obut yl met hoxy-1 H-indol e-2-carboxylic acid {1
-[2-(3-(R) -hydroxy-piperidin-1 -yl)-ethyl]-
wEr@eni¥sn-4-yl}-amde 0 6~N H-N OH Thi s conpOI/RP2005001362
synt hesi zed anal ogously to Exanple | from
4- Cycl obut yl met hoxy-1 H intbt e-2-carboxylic acid 82
(preparation see Exanple 22) and amne 24. M5 (ESI):
481.3 [MtH +, 1 HNWR (DVMBO-d6): b (ppm 11.44 (s, 1
28.21 (d, 1 H, 7.19 (s, 1H, 7.03(t, 1 H, 6.96
, H, 6.47 (d, 1 H, 4.31 (br s, 1 H), 4.04 (d,
2H), 3.8 (br. S, 1 H, 3.74 (m 1 H, 2.89 (m 2H),
4-Cycl3bﬂtgln{dlho>5/-fH)-indZ»le‘lé’-céﬁbbxylimac@HXr[(Sl)r27((28286mhyﬂﬁd7t)yr3-methyl-
o .1.56 (m 4}—%. Ex n)RIe 27 4-Cycl obut yl net hoxy- 1
piperidip-i Bl Biae TR ANl carge d
{1-1(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-
pi peri di n- 4- amde OO HHCOCN~N, }-OH This
conmpound i s sypthesized anal ogously to exanple I from
4-cycl obut yl ne xy-1 H indol e-2-carboxylic acid, 82
(see exanpl e 22)| and am'd]e 50. MS (ESI): 469.2 [ MtH| +,
1 H NWR (DI\/BO N(ppm 11.45 (s, 1 H, 8.21 (d, 1
H, 7.18 (s, L. H~\7.03 : , 6,96 (d, 1 H), 6.46
(d, 1 H, 4.46 (d, ﬂH),H4. d, ,,gﬂ(m 1 H),
3.36 (m 11-1}, 2.6-2.95 (m 6HY, -2°4 (m 7H),
1.83-2.0 (m 4H), 1.64-1.81 (m 4H), 1M5-1.63 (m
2H), 1.23-1.42 (m 2H), 0.92 (d, 3H). WO 2005/077932
This cO@poEHRPIe GFNiDedidéLanaldgousidampbmp@st from 4-cyclobutylmethoxy-1H-

o UELSTLL A N0kt ol ppaspocy  aclc

MS (EBI)pes3.2ivi+EFy | D-NMRRDIMSORHES (pim)-14-46 (s; &), 822 (d, 1H), 7.19 (s,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.46 (d, 1H), 4.4 (d, 1H), 4.04 (d, 2H), 3.74 (m, 1H), 2.6-2.95
(m, 7H), 2.33 (m, 1H), 2.24 (m, 1H), 2.02-2.19 (m, 4H), 1.82-2.01 (m, 6H), 1.66-1.81 (m,
3H), 1.45-1.64 (m, 2H), 1.2-1.43 (m, 2H), 0.91 (d, 3H), 0.87 (d, 3H).

Exam

Example 29

4-(3-Methyl-butyloxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide dihydrochloride

This compound is synthesized analogously to Example 1 from 4-(3-methyl-butyloxy)-1H-
indole-2-carboxylic acid (84) (preparation see below) and amine 21.

Yield: 110 mg (43%). MS (ESI): 457 [M+H]*, 1H-NMR (DMSO-dg): & (ppm) 11.4 (s, 1H), 10.5
—-10.8 (br, 2H), 8.58 (d, 1H), 7.22 (s, 1H), 7.05 (dd, 1H), 6.95 (d, 1H), 6.48 (d, 1H), 4.1 (,
2H), 3.4 = 3.75 (m, 9H), 2.9 - 3.2 (m, 4H), 1.65 - 2.1 (m, 11H), 0.95 (d, 6H).



OO 6~14 HCN-~-NNg ,, OH This conmpound is
synt hesi zed anal ogously to exanple | from
wa2@gorobut yl met hoxy-1 H i ndol e- 2- car boxyl i ¢ BCT/@P2082001362
(see exanple 22) and amne 56. MS (ESI): 483.2 [ MtH] +,
1 H NVR (DVSO- d6) : b(ppn) ¥2.46 (s, 1 H, 8.22 (d, 1
H, 7.19 (s, 1 H, 7.03 (t, 1 H, 6.96 (d, 1 H), 6.46
(d, 1 H, 4.44 (d, 1H), 4.04 (d, 2H), 3.74 (m 1 H),
2.6-2.95 (m 7H), 2.33 (m 1 H), 2.24 (m 1 H,
2.02-2.19 (m 4H), 1.82-2.01 (m 6H), 1.66-1.81 (m
3H), 1.45-1.64 (m 2H), 1.2-1.43 (m 2H), 0.91 (d,
3H) Syhthesgis of 4- eth oy RH-dnddeZe¢drbbxylic g¢id
H i ndol e- 2- car boxylic acid
{1-[2- (4- hydroxy-piperidin-1-yl)-ethyl]-
; r H CN
This %@%%@E@gﬁﬂ%@ze@%gﬁ J\%Q (@ﬁﬁ A ﬂﬁwe@)yl @u{‘éﬁ ot

ound eS|ze anal ogously to
Yield:@@ﬂr@(@O%)fW@rﬁEﬂX%ﬁWWl butyl oxy)-1 H
i ndol e-2-carboxylic acid (84) (preparation see bel ow)
and amne 21. Yield: 110 ng (43%. Ms (ESI): 457
[MtH +, 1 HNWR (DMSO-d6): 6 (ppnm) 11.4 (s, 1 H), 10.5
Exampl®3@¢ (br, 2H), 8.58 (d, 1 H), 7.22 (s, 1 H), 7.05
(dd, 1 H), 6.95 (d, 1 H, 6.48 (d, 1 H, 4.1 (t, 2H)),
3.4 - 3.75 (m .9H), 2.9 - 3.2 4H)
4-CyclppeplyImagion (Hndslg 2 Somordisi Y3 BsoRB B o TS sth
piperidif-4-yyahiyesi s of 4-(3-nmethyl - butyl oxy)-1
H i ndol e- 2- car boxyl ic acid (84): This conpound is

synt hesi zed ust to (85) from
3- et hyl - but o Y| elgl: 0.54 g (100%. M5 (ESI):

246 [ M H] Exanpl
‘CN_\_NC}OH

This compound is synthesized analogously to Example 1 from 4-Cyclopentylmethoxy-1H-
indole-2-carboxylic acid 86 (preparation see below) and amine 21.

MS (ESI): 469.3 [M+H]", 1H-NMR (DMSO-dg): 6 (ppm) 11.42 (s, 1H), 8.19 (d, 1H), 7.18 (s,
1H), 7.01 (t, 1H), 6.95 (d, 1H), 6.45 (d, 1H), 4.48 (br. s, 1H), 3.93 (d, 2H), 3.72 (m, 1H), 3.4
(m, 1H), 3.15 (br.s, 1H), 2.86 (m, 2H), 2.7 (m, 2H), 2.37 (m, 4H) 1.99 (m, 4H), 1.25-1.88 (m,
16H).

Svynthesis of 4-Cyclopentylmethoxy-1H-indole-2-carboxylic acid (86):

(1) Step A: 4-Cyclopentylmethoxy-1H-indole-2-carboxylic acid ethyl ester (87)
DEAD (5.3 ml, 34.1 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl ester 79 (2 g, 24.36 mmol), triphenylphosphine (8.95 g, 34.1 mmol) and
cyclopentyl-methanol (3.58 ml, 33.13 mmol) in 30 ml of THF, so that the temperature always
remained below 30 OC. Stirring is continued for 2 hours and the solvent is then evaporated.

The crude residue is purified by chromatography (cyclohexane:EtOAc / 90:10).



4- Cycl opent yl net hoxy-1 H-i ndol e-2-carboxylic acid

{1-[2-(4-hydroxy-pi peridin-1-yl)-ethyl]-
wEr@eni¥sn-4-yl}-amde O v I ~ ~ o N H N\-N, POFEP2005/001362

Thi s compound is synthesized anal ogously to Exanple 1

from 4- Cycl opent yl met hoxy-478+ i ndol e- 2- car boxylic

acid 86 (preparation see below) and am ne 21. M

(ESI): 469.3 [MtH +, 1 H- NVR (DMBO-d6): 6 (ppn) 11.42

Yield: g%&gl{é')g%)lméfaz(sg) Zéz?'% CEMZIiIi"S‘II(i%\dJ\/IIZ%C?bis) & &%ir{)fg)eel@ s, H),

7.35 (§,d.H)2HR] (31/AR 698 (dl 1H),,6.43 &, 1fn4.4 (H)2H)33.98 (¢, b?fH)s?.4I (m 1H),

1.89 ( ,_&H)Z 1%@4@*‘{ a2t %E'%”_d @E’ﬁ%@gﬁ@%ﬁb 4H) 1.99 (m

4- Cycl opent yl net hoxy-1 H-i ndol e-2-carboxylic acid
(86): (1) Step A

es%%p?%7§b¥5@én%%§{lﬁfyngﬁkl‘§io@e %3%399&/ | c a i(é’eagégw

The 4Ic9cl§péﬁ#]lh'fe't ﬂﬁ* @88%31 eaﬂzsoél(nirlabua @myeeaem eseéweucabove is

leedtWIﬁth%MSﬁObﬁlgg oh K& lpgit@gl §3.63ml, @71§|~mqn)al) &Rd stirred for 24 hours. The
solver[{(YsctthR %Vé%drat@@taﬂ@'?ﬁ’é rdstiveds H!arun&?édlb%tm WaieR aRd e(ﬂer o1‘Ehe water
HF, so that the tenperature alwa remai ned bel ow 3
layer imCid@?ﬁ mithidCliandextrected ddice sith i@ Gr?%?mnblh%q gggao@ﬁ@yers are
I N
vt URRL A Sy e s 58, Al Pl e
white pORdEr077932 PCT/ EP2005/ 001362 -78 Yield: 3.88 ¢

Yield: %53'%@ (759@60%&)30 §§§ﬁ LM}*HM é\ll\*R'(bV%} / 39,@,)1 )ﬂ 73 (or.s, 1H)
q f

7.12 (H)1H),6..98(s dH),6.9§ (d 6H4,86§dd 11*)1—!3 96 B) 91882 (m, 2H),
/ (m 1H, 1.89 (m 2H, 1.65 (m 4H),
16 (n{lqw§21l(_%(m3 and overlapping m 2H). (2) Step B:
4- Cycl opent yl met hoxy- | Hi ndol e- 2- carboxylic acid (86)
The 4-cycl opentyl net hoxy-1 H i ndol e-2-carboxylic acid
ester 87 obtained above is mxed with a
[ution of KOHin EtOH (33.8 mM, 67.6 mmol) and
stirred for 24 hours. The solvent is then evaporated
4-(1, 2amﬁhetH9rﬁpr oBSkyLH- ln‘éloléaQ thibboyme dclagt \eapepywi- ey @mgdl) -piperidin-4-yl]-
he water layer is acidified with HCl and
amideext racted twice with Et OAc. The combi ned organic

| ayers are
%f
(0]
O
H H

This compound is synthesized analogously to Example 1 from 4-(1,2-Dimethyl-propoxy)-1H-

Exa

indole-2-carboxylic acid 88 (preparation see below) and amine 5.

MS (ESI): 455.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.4 (s, 1H), 8.2 (d, 1H), 7.18 (d, 1H),
7.02 (dd, 1H), 6.93 (d, 1H), 6.47 (d, 1H), 4.37 (m, 1H), 3.74 (m, 1H), 2.88 (m, 2H), 2.52-2.62
(m, 6H), 2.37 (m, 2H), 1.89-2.06 (m, 3H), 1.75 (m, 2H), 1.46-1.62 (m, 10H), 1.24 (d, 3H), 1.0
(m, 6H).



washed with brine, dried over anhydrous sodi um

sulfate, filtered and evaporated to give a white
w@owder7o3iel d: 2.55 g (73%9. Ms (ESI): 260.1 pPOHEP2005/101362

H NVR (DMSO-d6): b (ppm 11.73 (br. s, 1H), 7.12 (t,

1H, 7.02 (s, 1 H, 6.98 (dg-1 H, 6.5 (d, 1 H, 3.96

(d, 2H), 2.39 (m 1 H, 1.82 (m 2H, 16(m4|—|)

1.4 (m 2H). Exarrple 31 4-(1, 2-Dinet hyl - propoxy)

N N-CNS Th| S corrpound IS synt heS| zed anal ogousl y to
Exanple 1 from 4-(1, 2-Di net hyl - propoxy) 1H
i ndol e- 2- carboxylic acid 8 )zﬁ{) aration see bel ovv)

()andSten Aed-§1, 21metisiypronss er2-carippnyiir acid ethyl ester (89)

DEAD( @NBB ml, g?f)'l mt;nogggg na%yi%/ idqqgjsfb 8 sg@ t:ra%f %—I—ﬁ@tox&-1%h€5l’e- carboxylic

acid eh')yt eéte|879 (37, 2. $® mrr?ol)7€hptnehynahdsl)ohma (885 (gnB43h|hmol) and 3-Methyl-

butan@ qlgg3 @§]le n%pra@) in @m %r[}til-b thqt thte(t&per%ts."e alm/a remained
below(30 OC§5 @trrnﬁ@‘?s%@ﬁﬁﬁ%ﬁ?@ﬂ?d ér’éﬁ%@@ﬂv@&l@ﬁ%n evéBorated. The crude

Synt hesi s - 2- Di met pr opoxy

mixtung.is REIes- bzy %erﬂgggg[qp@y é)@,sdlce@g)usmg it)'stgyggh%ane as eluent, then
.noreafémbla LmtétstrtwAcqrrewx)to éod;zb i ndol e-2- car boxyl l c acn d

ester 1)

Yield: gdqjg&sqv@) S, sdg 238 3dM+5¢'llwatNM§n(ﬁ?DC'a) 5 (3pm) 8.9 (brs hy, 7.35
(s, 1HYF7. @%’&H QHY - 66 QPXM)'% (@cirg) @.hgb{,l 2195kl (7 9H) .03 (RA13P 1.42 (1,
(8.95g, 34.1 mol) and

M@g tr| henyI phosphi ne

3H), 133Msk BtA).-1 (rerﬁt?) ol (3. 58 m, 33.13 nmol) in 50 M of
THF, so that the tenperature always remai ned below 30
OC. Stirring is continued for 3 days and the sol vent
is then evagorated The crude mxture is purified by

(2)chr Str Bof-sbRPiBethylinrengey)- ttkm@'er ?rcetbwélpmm as
4-(1,22['6%63 thyl- pFo%%Qy) tl—??nrd%e cgrboxy |lé%tcld e?hyl ester ((5 857§)mmol) is
mixed with a 1M-solution of KOH in EtOH (43.6 ml, 87.2 mmol) and stirred for 48 hours. The
solvent is then evaporated and the residue is partitioned between water and ether. The water
layer is acidified with HC! and extracted twice with ether. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a
beige powder.

Yield: 2.14 g (99%). MS (ESI): 248.1 [M+H]", 1TH-NMR (DMSO-ds): & (ppm) 8.92 (br s, 1H),
7.52 (s, 1H), 7.27 (m, 1H), 6.99 (d, 1H), 6.51 (d, 1H), 4.34 (m, 1H), 2.02 (m, 1H), 1.33 (d,
3H), 1.04 (m, 6H).

Example 32

4-(2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide



Yield: 2.4 g (369%. M5 (ESI): 276.3 [MtH +, 1 H NMR
(cbC13): 6 (ppm 8.9 (br s, 1 H, 7.35 (s, 1 H, 7.2
w@ das/01798) , 6.96 (d, 1 H), 6.5 (d, 1 H), 4.4 (BCT/RPH0N5/001362
1.42 (t, 3H), 1.31 (d,

4.34 (t, 1 H, 2.03 (m 1 H%
3H), 1.04 (m 6H). (2) Step _ _
4- (1, 2- D et hyl - propoxy) - | H i ndoI e-2-carboxylic acid
(88) 4-(1,2-Dinethyl-propoxy)-1 Hindol e-2-carboxylic
acid ethyl ester;89 (2.4 g, 872 mol) is mxed with
a 1 Msolution KOH in EtOH (43.6 m, 87.2 mml) and
stirred for 48 hQurs. The solvent is then evaporated
partitioned between water and
et her. The water r ie@ acidified with HC and
extracted tw ce

r. conmbi ned organic
WK h bNi—@N hed r anhydrous
sodium sul fate, filtefed Hnd apo ed §o give a

| ayers are washe

bei ge powder. Yield: 2.14 g (99% . [): 248.1

[MtH +, 1 H-NWMR (DVBO-d6): 6 (ppm 8.92 (br s, 1 H),
This campaundss snthpsizetl @¥al¢gausly thiExaBpR91 e 4L(2H).- Dm@et}ﬁ_& -dr8poxy)-1H-
mdole c}%bci |¥1hc %ié%@rgﬁ%fago%geﬁgflgw% 'Qﬁ@trﬁyﬁ pr opoxy) - 1
MS (ESHi 41508 B-2H 1 arHpOMIR ([WlSOLdio) d (ppm) 11.47 (s 1H) 823 (dWS-I) 7.25 (d,

0, 7B SRR e SIS s S8 ) andi o

6H), 2.¢0rPORHY 2.64 Gy EH)esi7ees, an |10§¢@6|M1WH from

! 4- Eﬂg 2- grretﬁgl I_|to)ropo$y) 1ﬁH- |ndo(l e- 2- ggr boxyr| c acid
85 (preparation see below) and amne 5. M5 (ESI):

4553[|\/Hr|—|]+ 1H NWVR (DMSO-d6): b (ppm 11.47 (s, 1H),

Shy)-1H- 91@!0(&-2 chrbdxylif -aefd
1 H), 6.48 (d,

2.54-2.63 (m 6H), 241(m 2I—I) 204(m 2H), 1.79
(m 2H), 1.5-1.65 (m 11 H), 1.1 (s, 9H). Synthe5|s of

(1) ?8@e@A%@}ZWi’nﬁ&ﬁﬂWi%-m-iiﬁ]adoqcl-:‘-%'-czar oxgﬂ chd me%ﬁyl ester
(90)

DEAD (0.414 ml, 2.66 mmol) is slowly added to a solution of 4-Hydroxy-1H-indole-2-
carboxylic acid methyl ester 75 (363 mg, 1.9 mmol), triphenylphosphine (698 mg, 2.66
mmol) and 2,2-Dimethyl-propan-1-ol (228 mg, 2.58 mmol) in 8 ml of THF. Stirring is
continued for 20 hours and the solvent is then evaporated. The crude mixture is purified by
chromatography on silicagel using cyclohexane/EtOAc (9/1).
Yield: 271 mg (55%). MS (ESI): 261.9 [M+H]", 1H-NMR (CDCly): & (ppm) 8.9 (brs, 1H), 7.39
(s, 1H), 7.23 (dd, 1H), 7.0 (d, 1H), 6.47 (d, 1H), 3.95 (s, 3H), 3.74 (s, 2H), 1.0 (s, 9H).

and the residue i

(2) Step B: 4-(2,2-Dimethyl-propoxy)-1 H-indole-2-carboxylic acid (85)

4-(2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid methyl ester 90 (270 mg, 1.03 mmol) is
dissolved in 20 ml of THF. A 2M-solution of LiOH in water (6.2 ml, 11 mmol) is added and
the mixture is stirred for 48 hours. The solvent is then evaporated and the residue is
partitioned between water and ether. The water layer is acidified with HCI and extracted
twice with EtOAc. The combined organic layers are washed with brine, dried over anhydrous
sodium sulfate, filtered and evaporated to give a yellow powder.



(1) Step A: 4-(2,2-D nethyl -propoxy)-1
H i ndol e- 2-carboxylic acid nethyl ester (90) DEAD
W@ 080779832, 2.66 Mol ) is slowy added to a SoOPCI/EP2008601362
4- Hydr oxy-1 Hindol e-2- carboxylic acid nmethyl ester
75 (363 ng, 1.9 mmol), tripdenyl phosphine (698 ny,
2.66 mmol) and 2, 2-Di net hyl -propan-1-ol (228 ng, 2.58
nmmol) in 8 M of THF. Stirring is continued for 20
Yield: b@@'ﬁfg @0%)L e (Esi)vm O'[M+Hﬁemﬂm®lﬂ3@jdsﬂ$‘ﬁaﬁ‘nﬂ)uﬂe75 brs,

m xt ure |S(&é (& 9 _}l on Sl Cca
1H), 7043 e Tl SRceeity ECEite 11D/840 (o) o631 2 1(%75% SH\g
(ESI): 261.9 [MrH +, 1 HNMR (CDCI3): b (ppm) 8.9 (br
s, 1H, 7.39 (s, 1 H, 7.23 (dd, 1 H, 7.0 (d. 1 H),
6.47 (d. 1 H, 3.95 (s, 3H), 3.74 (s, 2H), 1.0 (s,
m&_(z) Step B:

4- (2, 2- Di met hyl - propoxy) - 1H i ndol e- 2- carboxylic acid

5 4-(2,.2-DL hyl - pronoxy)r i, nd IeZCarbo
N e ke Ly SR A e s e
piperidim-430)-arhidefdinidFochiriddt sol ution of LiOH in water (5.2

m, 11 nmol) is added and the mixture is stirred for
48 hours. Thersohvent is then evaporated and the
residue is partilti oned between water and ether. The
water layer is acidified with HCl and extracted tw ce
with Et QAc. The c ined @¥ganic |ayers are washed

with brine, driedg cui dr sodi um sul f at e,
filtered and evap |\B—§<¥' povvder WO
2005/ 077932 PCT/ EP200 O 81 “iNel d;

(90% . Ms (ESI): 2480[|\/H—|]+ 1 HN Od6) 6

This cpPBOidyS shint s apaidaplely 6 Erdrnie gém’%(4-%ﬁ&%l-§éw%xy)-1H-
indole{BcarBbRylic abEia(a1) Graparatidrisddbdind) reindryinexy) - 1

Yield: 1ﬁ§n(g47ﬁ¢§rlg§ﬁ§)ﬁ e P uds 1%N5\AR6{W§? do): 3 (ppm) 11.5 (s, 1H), 10.4
- 10. 7f|§bIOQ'H)OB B8 4d, yﬂH) B ¢e 10H)hy 05 eehlenisles @, QH) Hb ks R, 1INgC3+95 -

4.2 (my ﬁgiﬁgﬁ%ﬁmﬁzkﬁéﬂﬁeﬁﬁdﬁﬁf' 9904y, § 95 FX20R) 8.4 (a, on).

Synthesis of 4-(4-methyl-pentyloxy)-1H-indole-2-carboxylic acid (91):

This compound is synthesized analogously to (85) from 4-methyl-pentan-1-ol.

Yield: 0.61 g (94%). MS (ESI): 260 [M-HT, 1H-NMR (DMSO-dg): 8 (ppm) 12.8 (s, 1H), 11.65
(s, 1H), 7.1 (dd, 1H), 7.0 (s, 1H), 6.98 (d, 1H), 6.48 (d, 1H), 4.05 (t, 2H), 1.77 (1, 2H), 1.63
(m, 1H), 1.35 (m, 2H), 0.9 (d, 6H).

Example 34

4-(3,3-Dimethyl-butoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide dihydrochloride



i ndol e-2-carboxylic acid (91) (preparation see bel ow)
and amne 21. Yield: 145 ng (70%. Ms (ESI): 471
wQ kes#7931 H- NVR (DVSO-d6): 5 (ppm) 11.5 (s, 1POTERDNZ001362
- 10.7 (br, 2H), 8.58 (d, 1 H, 7.25 (s, 1 H, 7.05
-(dd, 1 H), 6.95 (d, 1 H, 6825 (d, 1 H, 3.95 - 4.2
(m 4H), 2.95 - 3.8 (m 12H), 1.7 - 2.1 (m 1 OH), 1.6
(m 2H), 1.35 (m 2H), 0.9 (d, 6H). Synthesis of
4- (4- met hyl - peptyl oxy) - 1Hi ndol e- 2- car boxylic acid
(91): This conpound is synthesized anal ogously to (85)
from4-nmethyl~pentan-1-ol. Yield: 0.61 g (94%. M5
(ESI): 260 [MH H NVR (DMSO-d6): 6 (ppm) 12.8 (s, 1
H, 11.65 (s, 1 ),
(d, 1 H, 6.48 (d
1.63 (m 1H), 1 ,/ON9 (d, 6H). Exanple 34
4- (3, 3- Di met hyl - bv oxN)-lHFF@NI’e}-’%- boxwic aci d
{1-[2-(4-hydroxy-piperidin-1-yt)-e vil ] -E“O
pi peridi n-4-yl }-am de di hydrochl ori de 2005/ 077932
s R SIS S R R b
indoled2-€3rb8xylicrastdh9R) (puemaigtjonisde hataydlandzmine Bdxyl i ¢ aci d

Yiéld:@z%%i%"/?)p ﬁﬂbsa{étsgf fﬁjﬁﬁ?ﬁk"e H]r\@’ﬁ‘ﬁ ieﬁ_sgm%%%@@g@g 011, 105

(or, 1KIBrY8 @11H), (7S17 (&, ), 710=-5.1 (pbr2H)16.6)(d, B1)58.2((dh, 2H)H}- 15 (m, 1H),

7. 170 ( 0 5 7.1 By & H),
3.85 %]113,@?5 fp_w;%l*l)( %1 135 8%6',]8%8(':?%.2 ?m.rﬁr’ﬁ), 3:733%5*'% .%54(5[1’?_0@), 1.03 (s,
9H). 3.1 - 3.5 (m 8H, 2.0 - 2.2 (m 6H, 1.75 - 1.85 (m

4H), 1.03 (s, 9H). Synthesis of

4- (3, 3-Di et hyl - but oxy)-1 Hi ndol e-2-carboxylic acid

(92): This conpound is synthesized anal ogously to

( 8Bynithexis 8f 3-(8.3rinfethylduitary)itibindote-@iairbdxvllicgacid (92):

(100%9. Ms (ESI): 260 [MH -, 1 HHNW (DVSO-d6): b

(ppm 12.8 (s, 1 H), 11.65

This compound is synthesized analogously to (85) from 3,3-dimethyl-butan-1-ol.

Yield: 1.1 g (100%). MS (ESI): 260 [M-HJ, 1TH-NMR (DMSO-dg): 6 (ppm) 12.8 (s, 1H), 11.65
(s, 1H), 7.12 (dd, 1H), 6.98 (s, 1H), 6.95 (d, 1H), 6.52 (d, 1H), 4.13 (i, 2H), 1.75 (t, 2H), 1.0
(s, 9H).

7.1 (dd, 1 H, 7.0 (s, 1 H, 6.98
.05 (t, 2H), 1.77 (t, 2H),

Example 35

4-(Furan-2-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

(0]
CD-¢
ﬁ ”‘CN—\— NO

amide



(s, 1 H, 7.12 (dd, 1 H, 6.98 (s, 1 H, 6.95 (d, 1
H, 6.52 (d, 1 H, 4.13 (t, 2H), 1.75 (t, 2H), 1.0
W@ 20058%p32 Exanpl e 35 4- (Furan-2-yl met hoxy) -1 PCT/EP2005/001362

H i ndol e- 2- car boxylic acid

[ 1- (2-azepan-1-yl -ethyl)-piBéridin-4-yl]- amide O/ O

O H6~~NN-CN--\ _N WD 2005/077932 PCT/ EP2005/ 001362

-83 This compound is synthesized anal ogously to
This c%ﬁ%ﬁh@ls]syﬁfh%mzéd ahA1bgsushy 4! BRI Y ¥rotn dfuran-2-yimethoxy)-1H-

i ndol e- 2- carboxylic acid 93 ? reparatlon see bel ow)
lndolea%jargm(}ﬁlé agid p{epsrationsss bglquiianp-amine B

E%??@@igﬁﬁ”f**@’: ggFWSRJ(% (12,, géﬁ!)g) Pr “3‘83 d qH) JﬂLzS (o 11%7 71 s,

1H), 762356, (), 7209 (. BH4B.0((8, 1H). BE3 @ 3')(@48 EEH)1H)35 3 (gaH), 172 (m,

: : -2 2
1, 4o .89 4o 31k o, 2 &, U SHin 3188, g M G o
10H).4- (f ur an- 2- yl net hoxy) - | H i ndol e- 2- car boxyl ic acid
(93): (1) Step A 4-(furan-2-ylmethoxy)-1
Hindol e- 2- carboxylic acid ethyl ester (94) DEAD (2.1
m, 13 65 mml) |s sIOV\Ay added to a solutlon of

(2 g; 9. 75 nnnl)‘ trlphenylphosphlne (3 58 0. 13, 65
mol ) and furan-2-yl- nethanol (1.18 m, 12.26 mmol)
in 10 mM of THF, so that the terrperature al ways

(1)r enBidpeA: 4-DRFNW23MmE¥hox§i-1 Hrihagle-Bcaddixi e adidf sthyPester (94)
hours and the solvent is then evaporated. The crude

DEAD @s1 o) & 3165 rponol) fig ddwlyyadelad doratsolgtiap bfy4-hydroxy- 1H indole-2-carboxylic

acid e&%%&tgpfﬁ(qf 52 a%dl 3@}%&'9%3 Ih :el( éiélgqu 0)2(91%21 furan-2-yl-
methamol d.153), 1ZI26 n4m()f)un a(mfrﬂej/ﬂ'H‘ét smwthg) the temperature always remained
belowg%) @Q%tgrlnz%g%rgatos%gﬁgr ?%)WF %Ige SRV t ot Iﬁ%é@ﬁb&a@e d. The crude
residugldis pGrifidd, bylﬁmr&nawgia)ohw(ld/cmhemrmftm\rc I25:3)ours. The

Yield: 0.76 g (27%).

(2) Step B: 4-(furan-2-ylmethoxy)-1H-indole-2-carboxylic acid (93)

The 4-(furan-2-ylmethoxy)-1H-indole-2-carboxylic acid ethyl ester 94 obtained above is
mixed with a 1M-solution of KOH in EtOH (13.3 ml, 13.3 mmol) and stirred for 24 hours. The
solvent is then evaporated and the residue is partitioned between water and ether. The water
layer is acidified with HCI and extracted twice with EtOAc. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a
white powder.

Yield: 0.329 mg (48%). 1H-NMR (DMSO-de): 8 (ppm) 12.79 (br s, 1H), 11.73 (s, 1H), 7.69 (s,
1H), 7.14 (t, 1H), 7.02 (d, 1H), 6.98 (s, 1H), 6.68 (d, 1H), 6.61 (s, 1H), 6.47 (s, 1H), 5.16 (s,
2H).



solvent is then evaporated and the residue is
partitioned between water and ether. The water | ayer
wo 20080798fi ed with HCl and extracted tw ce w t PCEEEN05/001362
The conbi ned organic | ayers are washed with brine,
dried over anhydrous sodi ungsul fate, filtered and
evaporated to give a white powder. Yield: 0.329 ny
(48%. 1 HNWR (DMSO-d6): b (ppm 12.79 (br s, 1 H),
11.73 (s, 1 H, 7.69 (s, 1 H), 7.14 (t, 1 H), 7.02
(d, 1 H, 6.98 (s, 1 H, 6.68 (d, 1 H, 6.61 (s, 1 H),
6.47 (s, 1/H), 5.16 (s, 2H). WD 2005/077932
P2005/ 001362 -84- Example 36

E@—i—nﬁgr(-égr an- 3-yl met hoxy) -1 H i ndol e-2-carboxylic acid [1
-(2-azepan-1 -yl -ethyl)-piperidin-4-yi]- amde T O OO

4-(Fur6n-@ﬂﬂeh4roxy)v1 Hidvle aramengid seid i AReebasd - yiatily) giesidin-4-yl]-

o to anple 1 from 4-(furan-3-yl methoxy)-1 H

amidej ngol e- 2- carboxyl i c acid 95 (preparation see bel ow)
and amne 5. M®LESI): 465.3 [ MH] +, 1H NVR ( DMSO- d6) :
b (ppm 11.46 (\s\,\lH), 8.14 (d, 1H), 7.82 (s, 1 H),
7.68 (s, 1 H), 22 (s, 1 H, 7.06 (t, 1 H, 6.99 (d,
1 H, 6.62 (s, 1 , 6.6 (d, 1 H, 503 (s, 2H, 3.72
(m 1H), 2.87 (m 2H), 2.52-2.62 (m 6H), 2.37 (m
2H), 2.0 (m 2H) (P 2H) 1.45-1.62 (m 10H).
Synt hesi s of 4-( nmetf ho -1

H-i ndol e- 2- car boxyTi cﬂaci (ﬁ‘ﬂ@x%\ll A

4- (furan-3-yl net hoxy) - 1Hi ndol e- 2-caryhoxylic acid

et hyl ester (|96). DEAD (2.1 m, 13.65 pl) is slowy
s AR B GriRstsy fioBho kAR fom a-ffyran3 yimeihog)-1h-
indoler@vohrboxylic iaptledsy (ppdesatiineee (@38 apd abdné5. rmol ) and

F 3Rz 3Vl 1 | ., L) i

s (Eqf- 3853 g T B phIST B ED 1ol EPaS TR L 141 T 7.2
1H), 7.68 (s, 1H), 7.22 (s, 1H), 7.06 (t, 1H), 6.99 (d, 1H), 6.62 (s, 1H), 6.6 (d, 1H), 5.03 (s,
2H), 3.72 (m, 1H), 2.87 (m, 2H), 2.52-2.62 (m, 6H), 2.37 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H)
1.45-1.62 (m, 10H).

Synthesis of 4-(furan-3-ylmethoxy)-1H-indole-2-carboxylic acid (95):

(1) Step A: 4-(furan-3-ylmethoxy)-1 H-indole-2-cérboxylic acid ethyl ester (96)
DEAD (2.1 ml, 13.65 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethy! ester 79 (2 g, 9.75 mmol), triphenylphosphine (3.58 g, 13.65 mmol) and furan-3-yl-
methanol (1.18 ml, 12.26 mmol) in 10 ml of THF, so that the temperature always remained
below 30 0C. Stirring is continued for 2 hours and the solvent is then evaporated. The crude -
residue is triturated with ether and the white precipitate is filtered off. It contained mainly

. product. The mother liquor is purified by chromatography (cyclohexane:EtOAc / 95:5) and
combined with the first precipitate. Yield: 3 g (>100%).

(2) Step B: 4-(furan-3-ylmethoxy)-1H-indole-2-carboxylic acid (95)



bel ow 30 OC. Stirring is continued for 2 hours and the
sol vent is then evaporated. The crude residue is

wao eoosrased with ether and the white precipit aP€I/ER2005/001362
filtered off. It contained mainly product. The nother
liquor is purified by chromgfegraphy
(cycl ohexane: EtQAc / 95:5) and conbined with the
first precipitate. Yield: 3 g (>100%9. (2) Step B:

o <y P TR it

mixed4withf au fi lrscBatiphrog 1460 in) EtOH35mdlp B2 n2ndpatubstitedcfon24 tours. The

solverﬁ/ﬁsg% %@%{ﬁ&g%@@ttﬁ% P%?c%%bl% %Eﬁlﬁ?nedgﬂs&\%geﬂ\fa{éﬁ% é teltl}e( e‘gwe water

layer B acidEiédvoitri<Cl éfhieextmoiedetwtceimstht&t@ﬁce%rpmrabledd argzlantoheyers are
i, d | rt bet te h
wesnd e, SRR L PO SRS B R o) Mg o

white powdierEt OAC The conbl ned organic |ayers are washed

vieid: o R (5T aPAOINPTD PR RIS 1270 ors. 18,

11.71Y$ elHy; 7.81 68 141)( BBYYs, VB, T.ESI(h; 1RHT. M ([rrM@i-I])+6 62 (i; AINR5.07 (s,
oH (DVMBO-d6): b (ppm) 12.79 (br s, 1 H, 11.71 (s, 1 H),
) 7.81 (s, 1L H, 7.67 (s, 1 H, 7.13 (m 1 H), 7.01 (m
2H, 6.62 (m 2H), 5.07 (s, 2H). Exanple 37
4- (Fur an- 3-yl met hoxy) -1 H-indol e- 2-carboxylic acid
Jr- - (4- hydr oxy-pi peridin-1-yl)-ethyl]-
idin-4-yl}-amide T O 0O O HH-NNaCH This
conpound i s synthesized anal ogously to exanple | from
[
F“?Qﬁi“@%%“@“@? e e S s
piperi 'F+—4NNF\BFODWSO d6) : b (ppm 11.48 (s, 1H) 8.13 (d, 1H)
7.81 (s, 1 Hg—7.68 (t, 1 H, 7.22 (d, 1 H, 7.06 (t,
1 H), 6.98 (dk?l—l), 6.62 (s, 1 H, 6.6 (d, 1 H, 5.03
8

Exa

(s, 2H), 4.48Xd, 1 H, 3.73 (m 1 H, 3.4 (m 1H,
2.86 (m 2H), 247 (m 2H), 2.36 (br. s, 4H 2.0

¢
N ﬂC”KNC}OH

This compound is synthesized analogously to example 1 from 4-(furan-3-ylmethoxy)-1H-
indole-2-carboxylic acid 95 (see example 36) and amine 21.

MS (ESI): 467 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.48 (s, 1H), 8.13 (d, 1H), 7.81 (s,
1H), 7.68 (t, 1H), 7.22 (d, 1H), 7.06 (t, 1H), 6.98 (d, 1H), 6.62 (s, 1H), 6.6 (d, 1H), 5.03 (s,
2H), 4.48 (d, 1H), 3.73 (m, 1H), 3.4 (m, 1H), 2.86 (m, 2H), 2.7 (m, 2H), 2.36 (br. s, 4H) 2.0
(m, 4H), 1.72 (m, 4H), 1.52 (m, 2H), 1.35 (m, 2H).

Example 38

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide



(m 4H), 1.72 (m 4H), 1.52 (m 2H), 1.35 (m 2H).
Exanpl e 38 4-( Furan- 3-yl net hoxy) -

woRG0sMT1982 2- car boxylic acid PCT/EP2005/001362
{1-[2-((3S,4S)-4-hydroxy-3-nethyl - piperidin-1
-yl)-ethyl]-piperidin-4-yi}8&m de WO 2005/ 077932
PCT/ EP2005/ 001362 -86- T O OO HHNC OH This
compound i s synthesized anal ogously to exanple 1 from
4- (furan-3-yl oxy)-1 H indol e-2-carboxylic acid 95
(preparation ee) exanpl e 36) and amne 14. M5 (ESI):
481. 2 [ MtH] +, H NVR (CD3OD): 5 (ppm 7.63 (s, 1 H),
7.51 (s, 1 H, €23 (s, 1 H, 7.13 (t, 1 H, 7.04 (d,
1 H, 6.6 (d, 1 , 6.57 (s, 1 H, 508 (s, 2H, 3.9
(m 1 H, 2. 83- m O5H), 2.55 (m 4H), 2.21 (m

2 2.11 (m 1.51-1.83 (m
H), ( Exanﬁ@ﬂ'\fu’rfz-sl_}/l met goxy) 1

5H), 0.99 (d,
H i ndol e- 2- carboxyl ic acid
{1-1(S)-2-(4-hydroxy-piperidin-1-yl)-
propyl]-piperidin-4-yl}-amde O 6~~N41 O ~Na H - CN

This c@HpoEﬁu & ssfﬁfm@fﬂ@&i ah&o§ f\@%xéﬁﬁleaﬂﬁbmgp(ﬁﬂaﬁ -3-@methoxy)-1H-
exa rom 4- (furan

mdolerihu @xmc@alrdwprqp@r%t@ncﬁee@sam@e’»ﬁi%aﬁﬁr@%w and
[ 6
E?g? g1, §?M+§(PS ﬁ%h\hR (é%loé) d\(gbﬂnre%(?ﬁy'??(s@'\(@on% ¥:230s, 1H),
7.13 (t, 1H) 7.04 (d, 1H 66(d H), 657(s 1H) 508(s 2H), 39(m 1H), 2.83-3.12 (m,
5H), 2.55 (m, 4H), 2.21 (m, 2H), 2.11 (m, 1H), 1.84-2.0 (m, 3H), 1.51-1.83 (m, 5H), 0.99 (d,
3H).

Example 39

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-

CEL?_%@”}NC}OH

This compound is synthesized analogously to example 1 from 4-(furan-3-ylmethoxy)-1H-

propyl]-piperidin-4-yl}-amide

indole-2-carboxylic acid, 95 (see example 36) and amine 50.

MS (ESI): 481.2 [M+H]", 1H-NMR (DMSO-dq): & (ppm) 11.47 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.68 (s, 1H), 7.22 (s, 1H), 7.05 (t, 1H), 6.99 (d, 1H), 6.62 (s, 1H), 6.60 (d, 1H), 5.03 (d,
2H), 4.45 (d, 1H), 3.73 (m, 1H), 3.37 (m, 1H), 2.9 (m, 1H), 2.8 (m, 1H), 2.6-2.75 (m, 3H),
2.05-2.37 (m, 5H), 1.9 (m, 1H), 1.65-1.8 (m, 4H), 1.42-1.62 (m, 2H), 1.2-1.4 (m, 2H), 0.92 (d,
3H).



1 H, 7.68 (s, 1 H, 7.22 (s, 1 H, 7.05 (t, 1 H,
6.99 (d, 1 H, 6.62 (s, 1 H, 6.60 (d, 1 H, 5.03 (d,
wQ@phos/omods (d, 1 H), 3.73 (m 1 H), 3.37 (m 1PEH/EPD09001362

(m 1 H, 28 (m 1H, 2.6-2.75 (m 3H), 2.05-2.37

(m 5H), 1.9 (m 1H), 1.65-88 (m 4H), 1.42-1.62 (m
2H), 1.2-1.4 (m 2H), 0.92 (d, 3H). WD 2005/077932

PCT/ EP2005/ 001362 -87- Exanple 40

n-3-y

ra | met hoxy) -1 H-indol e-2-carboxylic acid
%ﬂ“—?&‘g—% 2-((3S, 4S) - 4- hydr oxy- 3- met hy| -
pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde T O OO

4- (Fur’anls w&m)%-ﬁ@ldleTMsrb@mmlmmL[@S)swutas e1s)-zetel droxy-3- methyl-
(ﬁge}@ ousllg g ;}ﬁy from 4-(furan-3-yl met hoxy) -
piperi PRy bripgH '6 %mﬁlél d, 95 (see exanple 36) and

am ne 56. M5 6 :4952[I\/H-|—|]+ 1 HNWR (DVBO-d6): b
(ppn) 11. 46( 1H), 8.14 (d, 1 H, 7.82 (s, 1H,

7.68 (s, 1 H,J]7.23 (s, 1 H, 7.05 (t, 1 H), 6.99 (d,
1 H, 6.62 (s, H, 6.6 ( d 1 H, 503 (s, 2H, 4.43
(d, 1 H, 3.72 1 H, 58294(m5|—|) 2.32 (m 1
H),224(m1 0 1 1.84-1.96 (m

2H), 1.66-1.79 *@N H, 1.2-1.41

(m 3H), 0.91 (d, 3 a@nle 41

4- Benzyl oxy-1 H i ndol e 2-car boxy iC
[1-(2-azepan- 1-yl -et hyl) - pi peri di n-4-yl -arri de O
und IS

This cgﬁ?gpgrécblﬁssplg)thlegzggs co tpmmp%yﬂ{[heghxéurfn 3-ylmethoxy)-1H-

mdoleki té}g@)lyﬂc 4cidCo8 &@é)@xbfﬁ ﬁsc?’ aﬁﬂ%nﬁﬁ@ 56 5. MS (ESI):

MS (ES)) 169qé[1\n;% m rxgwa (@M Ods) 6(ppm) % RPE (s, 1H) 8. 14((d 1H)H)7 82 (s,

1H), 7.68 (s, 1H), 7.23 (s, 1H), 7.05 (t, 1H), 6.99 (d, 1H), 6.62 (s, 1H), 6.6 (d, 1H), 5.03 (s,
2H), 4.43 (d, 1H), 3.72 (m, 1H), 2.58-2.94 (m, 5H), 2.32 (m, 1H), 2.24 (m, 1H), 2.03-2.19 (m,
2H), 1.84-1.96 (M, 2H), 1.66-1.79 (m, 3H), 1.42-1.62 (m, 2H), 1.2-1.41 (m, 3H), 0.91 (d, 3H),
0.86 (d, 3H).

Example 41

4-Benzyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

S
Wu@'*x()

This compound is synthesized analogously to Example 1 from 4-Benzyloxy-1H-indole-2-
carboxylic acid and amine 5.

MS (ESI): 475.3 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H), 8.16 (d, 1H), 7.3-7.54
(m, 5H), 7.26 (d, 1H), 7.06 (t, 1H), 7.0 (d, 1H), 6.6 (d, 1H), 5.18 (s, 2H), 3.74 (m, 1H), 2.86
(m, 2H), 2.47-2.62 (m, 6H), 2.37 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.45-1.64 (m, 10H).



(m 5H), 7.26 (d, 1 H, 7.06 (t, 1 H, 7.0 (d, 1 H),

6.6 (d, 1 H, 518 (s, 2H, 3.74 (m 1 H), 2.86 (m
WQ@R05/027987-2. 62 (m 6H), 2.37 (m 2H), 2.0 (mPQHEP2005/001362

1.75 (m 2H), 1.45-1.64 (m 10H). WD 2005/ 077932

PCT/ EP2005/ 001362 -88- Exasple 42

4- (5-chl or o- benzof ur an- 3-yl nmet hoxy) -1

H i ndol e- 2-carboxylic acid {1-[(1S,9aR)-1 - (octahydro-

Exam EIlZlnlyI)mathyI] pi peridin-4-yl}-am de
————Mrochl oride 0 \"O OO0 HHCONHN This conpound
is synthesized from

4-(5- cﬁb(&b&&bﬁﬁé}n@w@{haﬁﬁnﬂﬁmﬂbmB@MM& aHdl{ﬁ'%ﬂSega?%) -1-(octahydro-

car boxylic acid paration see

quinolgip- wamsﬁwl}ﬂaﬁrm4Wérarré%@aydra@§weoed in exanpl e 1
Yield: 200 mg (52%. MS (ESI): 575 [MrH +, 1 H NMWR
(DVBO-d6) : b @ 5 (s, 1 H, 10.1 - 10.7 (m
2H), 8.5 (t ST WA 8324 (s, 1 H, 7.75 (d, 1 H), 7.68
(d, 1 H, 7.37 (dd,J1 H), 7.25 (m 1 H, 7.1 (m 1 H),
7.05 (d, 1 H, 6.7 1H, 5.35 (s, 2H), 4.0 (m 1
H, 2.8 - 3.6 (m 14 1.3 - 2.1 (m 12H). Reaction
Schene 13: \ N ClI Ny Ny dHI/ NI Q0O O

Me3SI | LDA/ i O os 7 OR -78., RT R (98) (99)
(100) OH O N N 1

N

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (97) (preparation see below) and amine 61 analogously to the method
described in example 1. |

Yield: 200 mg (59%). MS (ESI): 575 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.1
—-10.7 (m, 2H), 8.5 (t, 1H), 8.24 (s, 1H), 7.75 (d, 1H), 7.68 (d, 1H), 7.37 (dd, 1H), 7.25 (m,
1H), 7.1 (m, 1H), 7.05 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 4.0 (m, 1H), 2.8 - 3.6 (m, 14H), 1.3
-2.1(m, 12H).

Reaction Scheme 13:

o f‘@ 150

”N

éﬂ K2c03 & st ©/u gi?v

(98) (99) i (100)

(101) )T (97), (104), {105)



\ 6/ R\ Ol NOAW R/ o/ 1 \ o -4 (102) O& NO

KOH/ \ OHO--" I NO (101) (97), (104), (105 w
wWQR®S00PID32 PCT/ EP2005/ 001362 -89 Synt hesi s PET/EP2005/001362

4- Hydr oxy-i ndol e-1, 2-di carboxylic acid 1-tert-butyl

ester 2-ethyl ester 102 :-gd) Step A

4- Benzyl oxy-indol e- 1, 2-di carboxylic acid 1-tert-butyl

ester 2-et hyI ester (103) 4- Belnzyl oxy-1

s théQQQJfQ

DMAP (141 ng, 3.4 mmol) ig162kled. Then the m xture is
cooled to 0OC and BOC20 (36.9 g, 169.3 mmol),
dissolved in 20 n of ethyl acetate, is added
dropwi se. After conpletion of addition the reaction

(1) M x$epea:isBsh Tﬁ&%ﬂlr{dbl@-tl'zr di‘é¥ﬁJox5}h9%Emﬁ4 ierk/lgﬂyl ester 2-ethyl

te erature. he mxture' is washéd
aci PtendO8}l i ne. The organic Iayers are dried over

+Ben Sy R ol Ba o SRR L AL e 0@ 16552 Pstade sisenven in 500
ml of eftioy! Bbetatepand IDMAE’t(n oanmg, BB fk9l))is ad@. [rivehithe mi&td?"e Isﬂ\/&)oled to

0°C 8%1%9 8@6 99, %@‘9 ?mm%ﬁbdlsgg]vgé lrt% n{of_ﬁthyl-,acggat% gs aidepq)

dropwie 9telr dpmipletipn obadditidrsthe2bhctioft rdRutdlis allblved b &B ovéSnight at
room G herhuy The itk i St BoRy tariaricacid and bine. Bepraanic layers

are dned;beasrszdmhhmhrfae@am eva( $d 103 (46.2 g, 1ég ? ”Tm'% s
Yield: g%ﬁg)ﬂ%\ée orl?%srﬁf é{‘%&% lggge m tﬁ%gggds,tﬁa%\}vg%g@r&@:yggﬁ?o@w@

MS (E8l): 396MFHLY, UHENIMR (msm-ag). YpdrAPTEY EMPPHATAUE(m, 2H), 7.40 (m,
1H), 7.38 (m, 2H), 7.31 (m, 1H), 7.21 (s, 1H), 6.92 (d, 1H), 5.26 (s, 2H), 4.28 (q, 2H), 1.56
(s, 9H), 1.31 (t, 3H).

(2) Step B: 4-Hydroxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester
(102)

103 (46.2 g, 116.8 mmol) is dissolved in ethanol (300 ml) and after addition of ammonium
formiate (8.3 g, 128.5 mmol) and 10% Pd-C (5 g) the mixture is stirred at room temperature
for 1 h. Then the mixture is filtered off. Evaporation under reduced pressure gave 6.89 g of a
white solid, which is further purified by recrystallisation from ether / hexanes.

Yield: 27.75 g (78%). MS (ESI): 304 [M-H]', 1H-NMR (DMSO-dg): & (ppm) 10.1 (s, 1H), 7.38
(d, 1H), 7.25 (s, 1H), 7.23 (dd, 1H), 6.65 (d, 1H), 4.3 (q, 2H), 1.55 (s, 9H), 1.3 (t, 3H).

Synthesis of 4-(5-chloro-benzofuran-3-ylmethoxy)-1 H-indole-2-carboxylic acid (97):

(1) Step A: 2-(Benzotriazol-1-ylmethoxy)-5-chloro-benzaldehyde (98)
5-Chloro-2-hydroxy-benzaldehyde (8.45 g, 54 mmol) is dissolved in DMF (100 ml) and after
addition of 1-(chlormethyl)-1H-benzotriazole (9.96 g, 59.4 mmol) and K,CO;3 (9.7 g, 70.2
mmol) the mixture is stirred at 45°C for 1 h (TLC control). Then the mixture is evaporated
under high vacuum. The residue is diluted with ethyl acetate, washed with brine and dried



for 1 h. Then the mxture is filtered off. Evaporation
under reduced pressure gave 6.89 g of a white solid,
wokiosk77932 f urt her purified by recrystallisati oPCT/EPI005/001362
ether / hexanes. Yield: 27.75 g (78% . M5 (ESI): 304
[MH-, 1 HNWR (DVMSO-d6) -9« ppn) 10.1 (s, 1 H, 7.38
(d, 1 H, 7.25 (s, 1 H, 7.23 (dd, 1 H), 6.65 (d, 1
, 4.3 (q, 2H), 1.55 (s, 9H), 1.3 (t, 3H) Synt hesi s

H)
over N&S& (E@a c%gfg%rf%%%ﬁQ%‘%g%rbg%rbgé%Q%w&?’g% gt duct is used in the next

step thc(LBéluTﬂr@Epuafmaltlon yl met hoxy) - 5- chl or o- benzal dehyde
Yiewd: §28)10EPGU frifs g PG ”é@é fieiclen R (omSBAd T tobm)

and after additi
10.01 (bﬂb*hlm&étﬁtrlbﬁa?Eﬂlkﬂéh,ﬂo?ﬂcgizdﬁé 788 66 14). 7562@%1{5!))755 (d,

Eé(;f,l% 70.2 mmol) the mxture is stirred
1H), 72‘?’(%5{ 0?4‘9? (% %?LC control). Then the m xture is

evaporated wunder high vacuum The residue is diluted
with ethyl acetate, washed with brine and dried WO

(2) 200&687%7_ -él-gﬁyrg-é.?g%gar&? ?)ﬁ@goxyn%)thﬂfﬁ'i-l B@?z%%azole (99)

Evapofa gave a colorless solid. The
98 (158 Qd%iﬁﬁwrrio% i$1888o1veY Fnhf%')oﬂﬁMf DV epd Web I wf 40U%rddiebus sodium

nydroda gt padgten of SR FEide RS A2 e
tetrabtﬁ_&?lanﬂndfhumn%dn@g (f_b dg,3 d’%mo 9% rﬁ&turdlsl‘ﬂbﬂuxéd?& (W,Thé reaction

mixturg lsa,@IL@Qﬁdw lngjVI \gasj@d(\@th \Qqq)ar ar(cggwegrwlcgl(ayers are 'aDrled over
Na,SJ ggéaﬂétﬂin?a%e%l 7 ngb yewgmwmﬂm FarthbHphemseosy fiarol e

is dissolved in 150 nml of

chrommm (&E@gﬁi eﬁfy' aw@t@dd@esa@ess%a) um hydr oxi de
Yield: %? ZL% ﬁ%)?g%tc%for@g?bg 'nl\@@ (@élt)t:{dzr[nhhm SHLNMIR (wmscoialjla)de (ppm)

r abut

8.08 (g,,ﬂ@ B9%ta) )H), 788 w,x%résmgd,rwn %fééddq' &Méﬁ(derhlﬁ) 6.92 (d,

ra(agﬂgI | U 8 (da | 2hed avid 1PEM  washed wi th
1H). & t P gﬂ)ds{gh(ﬁ or gani c( (?aye)rs ar(e dried over Na2SO4.
Evaporation gave 18.7 g of a yellow oil, which is

further purified by flash- chromat ography (silicagel,
3)€t hy paé%aém&owgs?mmsg, )-iee ,xbmaqou @bo&g (72% of a

coI orl'ess oil ESI')
99 (ze(ﬂgﬁéé d@irmol |s(di§§®)ved$n 880 ol of tbtrhhydr&fu%e(ahd cbotdd, toZ7&L. A 2M

soluthxb of LA T(I-g: (9317( |p:|j 18¢. ‘Q%?"P@ds atioqqqgj drogwgé erhtl.{ﬁmri 2‘1\@ reaction
mlxtur@qg allci o wan iR b dsom krh&era{@é wihiap 7@, Then the reaction mixture is

d W|thosra(%urgteergizao fu‘é'éﬁé‘ a%n%/omunq%%lgncrl]g sol&t:on gnd evaporated under
quenche q
reduced pressure. The residue is diluted with ethyl acetate, washed with water and brine and
dried over sodium sulfate. Evaporation gave 17.2 g of an brown resin which is further
purified by flash-chromatography (silicagel, ethyl acetate / hexanes 2:8).
Yield: 10.4g mg of a white solid (67%). MS (ESI): 181 [M-H[, TH-NMR (DMSO-ds): 6 (ppm)
7.91 (d, 1H), 7.72 (d, 1H), 7.56 (d, 1H), 7.32 (dd, 1H), 5.18 (t, 1H), 4.58 (d, 2H).

(4) Step D: 4-(5-Chloro-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl ester (101)
100 (4 g, 21.9 mmol), 102 (6.7 g, 21.9 mmol), triphenylphosphine (17.3 g, 65.8 mmol) and

40% diethyl azadicarboxylate solution (31.8 ml, 5.8 mmol) are dissolved in THF and cooled



99 (25.7 g, 85.1 mmvl) is dissolved in 300 m of

t etrahydr of urane and cooled to -78C. A 2M sol ution of
WO DASHMITHE (93.7 m, 187.4 nmol) is added dr oped/BR2005/001362

within 45 min. The reaction mxture is allowto

warmup to roomtenperature®thin 17 h. Then the

reaction mxture is quenched with saturated aqueous

ammoni um chl ori de sol ution and evaporat ed under

to 0°C' ?ﬁé’r??golﬂfi&?‘ﬁf‘?g-%thyﬂ?l@oﬁl%ﬁi/lgl%ﬁ'né (21 o] Hnubsé rwmbiy ireTARlis added
acetate, washe wi'th

[ . wat er and rine and dri ed over
dropwisehitenteeipeiditien ismpapptad.iton MhEVE 1§ PledalgpoB{eRPglatre for 2 h.

Then t¥1‘§ ﬂu)’%llts%k}a &a{e‘erLH?i@F redBHédl El‘e%gurjeyThe residue is dlluted with ethyl
roma ogr ap I'i cagel 96¥|PY acet at e

acetathenaghed withgjaturgieg| NjaH @S-qugluﬁgn gpd gn e NaziSQf- (T Beggude

produé(@ &Wﬁ%ﬂ b\%ﬁ%ﬁﬁ ?%Eﬂn‘ié‘t?_%'r" Hﬁe&%&étg@/ het?arﬁééo(f'ﬁ?) Jho%el)

Yield: FD? g 599 qfta, slighthy) colareg@n( S B9 4@9,;[\7?& (/3 NMR?DMSO -ds): O (ppm)
e yr I glsToy a
027 G F IR D TER LA, PR IO R P Sb B R as
1H), 7(041 (d, 120, D42nmI2H), 202 ((162?1)g1 5% (s, @HﬁnﬂlZP (t, 3 H).
tri phenyl phosphine (17.3 g, 65.8 mmvl) and 40%
di et hyl azadi carboxyl ate solution (31.8 m, 65.8 nmol)
are dissolved in THE and cool ed WO 2005/ 077932 L.
(5) PCBEPZE}%(&Qmmg-bengqfurenoeylmrsﬂmmﬂéldndpleozrcarboxyhc acid
@gyl dii sopropylamne (11.2 m, 65.8 nmol) in THE is
add dropwi se. After the addition is conpleted, the

101 (7”7’ 14 8 mrfolf tid BisSlved |nr1‘5°rm 6f%”’p¢’f1aﬁil>tﬁ@e EpTHQ/WaterT@ﬂ{énol and
mxture is evz\for ated under reduced pressure.

after adgglpd @EKOH pelieta Gert 94 &1HO Bipg)) theqpixiugg 6 stiiad R et $§ C Then
the or@éﬂlé‘éﬁés%qs Weﬁ@n%l‘ %ué’ébdpr‘éﬁélﬁg 'F%erresmg%ssow&l in ethyl

ro purified Fl ash-chr omat o

acetatpeatigifichstio AVEHE ansyilisess! 015 %e crada produgIS buNfies] 0 orystalisation
from eghﬁ;%teof a sli ghtly colored oil. Ms (ESI): 469 [M+,

DVSO- d6) [g% 8. 27 g%_, 1}—&, 7.79 (d, _1

Yield: |4|)49779&8) gfahite qﬂ)stals 1) B4@4M-HT, 40-NMR (PMO-dg): Bdprm)
128(%0%) ‘?‘&Z')( 17H)2§a)5((§ kgs'%'?g d- 1% (7%% (%gﬁ') 7%5”(801 (15H)5?15(dd
1H), 7$eb05(m42656m1@6Hbé1&%m2Hh 3 yl met hoxy) 1

H i ndol e- 2-carboxylic acid (97) 101 (7.7 g, 16.3

nmmol) is dissolved in 15 mM of a 1:1:1 mxture of THE

/| water / ethanol and after addition of KOH pellets
Example 439, 81.9 mmol) the mixture is stirred for 2 h at

850 Then the organic phase is evaporat ed under

educed pressure. The residue_is disso
4-(5- Chloro benzol%uran 3-ylmethoxy)-1H- méjotile 2- carboxyﬁsc acnéa H 2 azepax -1-yl-ethyl)-

piperidin-4-yl]-amide

(0]
Y

Cl



acetate, acidified with 2MHCl and filtered off. The
crude product is purified by crystalisation from
weehgl7aset ate. Yield: 4.4 g (79% of white crpSL/EPRN5/001362
M5 (ESI): 340 [MH 1 HNWR (DMSO-d6): b (ppm 12.8
(s, 1 H, 11.7 (s, 1 H, 8 (s, 1 H, 7.79 (d, 1 H),
7.62 (d, 1 H, 7.35 (dd, 1 H, 7.15 (dd, 1 H), 7.0 -
7.05 (m 2H), 6.71 (d, 1 H), 5.39 (s, 2H). Exanple 43
This cé@&&a@] hQ&%@&f ?%%Wﬁaﬁ&?%ﬁ%uaanls yimethoxy)- 1 mdole 2-
ol - car box acid 2- azepan-
carboxylipacid (9% -S¢e)eix?m9 423 aqd aming 5 ama'qgoes Ntwﬁ mﬂhvél)descr'bed in
exampio 5/ 077932 PCT/ EP2005/ 001362 -92 This conpound is

thesi zed from 4-(5-chl oro-benzof uran- 3-yl met hoxy
Yield: EQnTgJI(dB% 2Mso(&sboﬁ~w NG H-NYIR (Ql‘é%oé%brﬁé@mli? S8ribr rs TH),

I b [

812(%515{3&%8?@% 43 (%Zfl-ﬁg%?l(sggmthg%H fdt @P\b 9u3 (<, 2H), 3.75 (m,
1H), 2135N+\/R6(5[0M5®21clﬁ)21bn(3wn1 8100, 88).(1o% §6(m|-§ 12 (s

1H, 7.68 (d, 1 H, 7.53 (d, 1 H, 7.0 - 72(m 5H),

6.65 (d, 1 H, 543 (s, 2H), 3.75 (m 1 H), 2.35 -

2.65 (m 12H), 2.1 (m 2H), 1.8 (m 2H), 1.5 - 1.6 (m
Exam@ld) 44Exanp| e 44 4-(5-Chl oro-benzofuran-3-yl net hoxy)-1

H i ndol e- 2-carboxylic acid {1-[2-(4- hydroxy pi per|d| n-

1-yl)-ethyl i peridin-4-yl
4-(5-Chlo¥o )benzofura]n-seylﬁwethoxy) 1H- |r¥do%e 2- carbox;SI:J ic aC|d {1?2 (g hydroxy-piperidin-

1-yl)-ethyl]-piperidin-4-yl}-amide

Cl

\_0O

onﬂf
b HCNKNQOH

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (97, see example 42) and amine 21 analogously to the method described in
example 1.

Yield: 50 mg (24%). MS (ESI): 551 [M+H]", 1H-NMR (DMSO-de): 5 (ppm) 11.45 (s, 1H), 8.22
(s, 1H), 8.12 (d, 1H), 7.78 (s, 1H), 7.67 (d, 1H), 7.37 (d, 1H), 7.18 (s, 1H), 7.08 (dd, 1H),
7.02 (d, 1H), 6.67 (m, 1H), 5.33 (s, 2H), 4.49 (b, 1H), 3.7 (m, 1H), 3.4 (m, 1H), 2.85 (m, 2H),
2.7 (m, 2H), 2.5 (m, 2H), 2.35 (m, 2H), 1.95 (m, 4H), 1.25 - 1.8 (m, 8H).

Example 45

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide



H H-N~ NaOH This conpound is synthesized from

4- (5-chl oro- benzof ur an- 3-yl net hoxy) -1 Hi ndol e- 2-
w@200boxiBi c acid (97, see exanple 42) and am nECRELP2005/001362

anal ogously to the nethod described in exanple 1.

Yield: 50 ng (24% . M5 (ESI93-551 [M+H +, 1 H NWMR

(DVMBO-d6): b (ppm) 11.45 (s, 1H), 8.22 (s, 1 H, 8.12

(d, 1 H, 7.78 (s, 1 H, 7.67 (d, 1 H, 7.3

7.18 (s, 1 H, (.08 (dd, 1 H, 7.02 (d

N

(m 1H, ~02H), 4.49 (b, 1 H), 3.7 ( H),
3.4 (m 1 5Xm 2H), 2.7 (m 2H, 2.
2.35 (m 2H), (m 4H), 1.25 - 1.8 (m 8H).

Exanpl e 45 4-(5-
H- i ndol e- 2- car boxy!l
3-net hyl - pi peri di
WO 2005/ 077932 P
H ~NN-CNN I OH Thi s T‘h\TS|2e from
4- (5- chl or o- benzof ur an- 3- yI rret ox dée- 2-
carboxylic acid (97, see exanple 42) an m ne 14
anal ogously to the nethod described in exanple 1.
This c{?ngbgnd 83 H@ie&ﬂé&@rom'\@(d &%rbzbgﬁ(ﬁgf#[dsmﬂllﬁnetﬂo NMEndole- 2-
carboyjic agid 197, §eepxample7 S@ng,ﬂm: ne i anplquu@u to%empethyé ggscnbed in
examrg.lg 1H, 7.22 (s, 1 H, 7.09 (m 1 H}, 672(d 1H)
.:19(5, 2H), 2.6 - 4.1 (m 15 1.75 2.2 (m 8H),
Yield: 8500y (45%)3MP. (EShx &6p [+Hb, 1H-NM (120°C, DMSO- -dg): 6(ppm) 11.29 (br s,

- (5-Ghl -
. A SIS T s g g 10 om
1H), 80120k 1), 1539 gsl )ZH}JrZ(ﬁ)yI"r]H(Dﬁ p1é'>|*‘|)d1 75 427 m 0 (d, 3H).

di hydr ochl ori de

ro- benzofuran 3-yl met hoxy) -
1-[2-((3S,4S)-4- hyd xy
|}

yl]-piperidin-4-y
1 -93- ~I Od

Example 46

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride

Cl

0]
Y
o)
0
0
O
RSO
This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (97, see example 42) and amine 50 analogously to the method described in
example 1.
Yield: 125 mg (71%). MS (ESI): 565 [M+H]*, 1H-NMR (DMSO-ds): 3 (ppm) 11.5 (s, 1H), 10.3
~10.7 (br, 2H), 8.52 (d, 1H), 8.24 (s, 1H), 7.75 (d, 1H), 7.68 (d, 1H), 7.35 (dd, 1H), 7.23 (s,

1H), 7.1 (dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 2.7 - 3.7
(m, 12H), 1.7 = 2.1 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).



O \d OO6:NHOH _ Na -CN This conpound is
synt hesi zed from 4-(5-chl oro-benzof uran- 3-yl net hoxy) -1
woRiBMDI982 2- carboxylic acid (97, see exanpl e BC)/EP20d5/001362
am ne 50 anal ogously to the nmethod described in
exanple 1. Yield: 125 ng (-@#9). MS (ESI): 565 [ M+H] +,
1 HNWR (DVMSO-d6): b (ppm 11.5 (s, 1 H), 10.3 -10.7
(br, 2H), 8.52 (d, 1 H), 824 (s, 1 H, 7.75 (d, 1 H),
Exambte® (d, 1 H, 7.35 (dd, 1 H, 7.23 (s, 1 H, 7.1 (dd,
——é—’ﬁ, 7.03 (d, 1 H, 6.7 (d, 1 H, 535 (s, 2H, 5.1
(br, 1 H, 405(m 1 H, 2.7 - 3.7 (m 12H, 1.7 -
5l SR SRS o ot g (Gl (501
nyrosy= et B g4 B PN B Pg By o VA Serfbfice
ylic acid {1 -[(S)-2-((3S,4S)-4-
pOperi di n-1-yl)-propyl]-piperidin-4-y
oride d -0? OO HN HN.COH ~

Thi s conmpound i s synt hesi zed from
4- (5-chl oro- benzo an- 3-yl net hoxy) -1 H-i ndol e- 2-

U
carboxylic acid (97] see exanple 42) and am ne 56
anal ogously to th d gescribed in
RS
H H _>—N . OH

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-

1'1-ami de dihyd

carboxylic acid (97, see example 42) and amine 56 analogously to the method described in
example 1.

Yield: 123 mg (64%). MS (ESI): 579 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H), 10:4
-10.6 (br, 2H), 8.52 (d, 1H), 8.26 (s, 1H), 7.77 (d, 1H), 7.68 (d, 1H), 7.38 (dd, 1H), 7.23 (s,
1H), 7.12 (dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 2.8 -
3.9 (m, 13H), 1.9 — 2.1 (m, 6H), 1.31 (d, 3H), 0.94 (d, 3H).

Example 48

4—(4-Fluoro-benzofuran-S-yImethoxy)-1 H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-
quinolizin-1-yl)methyl]-piperidin-4-yl}-amide dihydrochloride
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Example 49

4-(4-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
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This compound is synthesized from 4-(4-f|uoro-benzofuran—3-ylmethoxy)-1 H-indole-2-
carboxylic acid (104, see example 48) and amine 21 analogously to the method described in
example 1.

Yield: 100 mg (61%). MS (ESI): 535 [M+H]", 1H-NMR (DMSO-ds): d (ppm) 11.45 (s, 1H),
10.5 (br, 1H), 10.35 (br, 1H), 8.48 (d, 1H), 8.23 (m, 2H), 7.5 (d, 1H), 7.35 (m, 1H), 7.2 (s,
1H), 7.1 (m, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.05 (m, 1H), 2.9 - 3.75
(m, 13H), 1.65 - 2.1 (m, 8H).
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This compound is synthesized from 4-(benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid
(105) (preparation see below) and amine 61 analogously to the method described in
example 1. |

Yield: 68 mg (34%). MS (ESI): 541 [M+H]", 1H-NMR (DMSO-de): 8 (ppm) 11.56 (s, 1H), 10.5
(brd, 1H), 10.2 (br d, 1H), 8.5 (t, 1H), 8.18 (s, 1H), 7.72 (d, 1H), 7.6 (d, 1H), 7.25 - 7.35 (m,
3HY), 7.12 (d, 1H), 7.03 (d, 1H), 6.75 (d, 1H), 5.57 (s, 2H), 4.01 (m, 1H), 2.8 — 3.6 (m, 14H),
1.3-2.1 (m, 12H).

Synthesis of 4-(benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid (105):

This compound is synthesized from 2-hydroxy-benzaldehyde analogously to the method
described for 97 (see example 42).

MS (ESI): 306 [M-H], 1TH-NMR (DMSO-d): 6 (ppm) 12.8 (br s, 1H), 11.7 (s, 1H), 8.15 (s,
1H), 7.73 (d, 1H), 7.58 (d, 1 H), 7.33 (dd, 1H), 7.29 (dd, 1H), 7.15 (dd, 1H), 7.05 (s, 1H),
7.02 (d, 1H), 6.73 (d, 1H), 5.38 (s, 2H).

Example 51

4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-
ethyl]-piperidin-4-yl}-amide
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Example 52

4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((35,4S)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
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This compound is synthesized analogously to example 1 from 4-(benzofuran-3-ylmethoxy)-
1H-indole-2-carboxylic acid (105, see example 50) and amine 14.

MS (ESI): 531.2 [M+H]", 1H-NMR (DMSO-de): 6 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.11 (d,
1H), 7.72 (d, 1H), 7.61 (d, 1H), 7.35 (t, 1H), 7.29 (t, 1H), 7.19 (s, 1H), 7.09 (1, 1H), 7.01 (d,
1H), 6.71 (d, 1H), 5.35 (d, 2H), 4.47 (d, 1H), 3.7 (m, 1H), 3.3 (m, 1H), 2.65-2.91 (m, SH),
2.34 (m, 4H), 1.83-2.04 (m, 3H), 1.65-1.77 (m, 3H), 1.27-1.63 (m, 5H), 0.85 (d, 3H).
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1H), 6.71 (d, 1H), 5.35 (s, 2H), 4.4 (d, 1H), 3.7 (br m, 1H), 3.35 (m, 1H), 2.97 (m, 1H), 2.6-
2.9 (m, 4H), 2.0-2.35 (m, 4H), 1.89 (m, 1H), 1.63-1.77 (m, 3H), 1.4-1.6 (m, 3H), 1.2-1.38 (m,

3H), 0.90 (d, 3H).

Example 54

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4- hydroxy-3-
methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide
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This compound is synthesized analogously to example 1 from 4-(benzofuran-3-ylmethoxy)-

1H-indole-2-carboxylic acid, 105 (see example 50) and amine 56.
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This compound is synthesized from 4-(6-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (106) (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 80 mg (41.2%). MS (ESI): 559 [M+H]", 1H-NMR (DMSO-de): & (ppm) 11.55 (s, 1H),
10.63 (br d, 1H), 10.35 (br d, 1H), 8.5 (m, 1H), 8.2 (s, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H), 7.25
(m, 1H), 7.2 (m, 1H), 7.1 (d, 1H), 7.03 (d, 1H), 8.7 (d, 1H), 6.35 (s, 2H), 4.0 (m, 1H), 2.6 -
3.6 (m, 14H), 1.3 ~2.1 (m, 12H). ’

Reaction Scheme 14:
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Synthesis of 4-(6-fluoro-benzofuran-3-vlmethoxy)-1 H-indole-2-carboxylic acid (106):

(1) Step A: (3-Fluoro-phenoxy)-acetic acid ethyl ester (107)

3-Fluoro-phenol (100 g, 892 mmol) is dissolved in acetone (250 ml) and after addition of
chloro-acetic acid ethyl ester (114 ml, 1.07 mol) and K2CO3 (249 g, 1.78 mol) the mixture is
refluxed for 24h. After cooling down to 0°C, the mixture is filtrated and the filtrate is
evaporated under reduced pressure. Yield: 198 g (100%) of a red oil.

(2) Step B: 2-(3-Fluoro-phenoxy)-3-oxo-succinic acid diethyl ester (108)
60% NaH in mineral oil (19.5 g, 488.4 mmol) is covered with 600 mi of dry diethyl ether.
Ethanol (28.1 ml, 444 mmol) is added dropwise within 25 min. Then oxalic acid diethyl ester
(66 ml, 488 mmol) is added dropwise within 20 min. After 10 min stirring at room
temperature, the mixture is heated to reflux. A solution of 107 (889, 444 mmol) in 80 ml of |
dry diethyl ether is added dropwise within 30 min and the mixture is allowed to reflux for 1
hour. After cooling down to room temperature, the reaction mixture is poured on 2M HCI
(400 ml) / ice (400 g) and extracted with diethyl ether. The organic layers are dried over
sodium sulfate, filtatrated and evaporated. The crude product is purified by filtration over
silica gel (ethyl acetate / hexane 1:1). Evaporation gave 140 g of an red oil. The mineral oil
could be removed using a separatoty funnel. Yield: 132 g (100%).

(3) Step C: 6-Fluoro-benzofuran-2,3-dicarboxylic acid diethyl ester (109)
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mixture is filtrated over celite and evaporation under reduced pressure gave 5.3 g of a yellow

oil.

(6) Step F: 4-(6-Fluoro-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl ester (112)
111 (2 g, 12 mmol), 102 (3.7 g, 12 mmol), triphenylphosphine (9.4 g, 36.1 mmol) and DIPEA

(6.2 ml, 36.1 mmol) are dissolved in 50 ml of THF and cooled to 0°C. Then 40% ethyl
azodicarboxylate solution in THF (15.7 ml, 36.1 mmol) is added dropwise. After completed



cyclisation gave exclusively the 6-substituted
benzofurane. (4) Step D

wW@®@20b1001982 benzof ur an- 3- car boxylic acid ethyl eBCBEP2005/001362
(110) 109 (40 g, 142.7 mmol) is dissolved in 300 mM of
a DVSO and after addition-db2sodium chloride (16.7 g,
285.4 mmol ) and water (5.1 m) the mxture is stirred
for 4h at 160C (terrperature of reaction m xture).

additi é{;@% m%}?reg]s)é écﬁfor%Gﬁ I&‘,N%gn qplTth‘fWé ﬁ‘\%re is Fvaepgrated

residue 1s disso
under retiugetiptesauret ahe ream&@hadllmd M/lthmthw aegtatebwashedgal. NaHCO3-
d ' : ' 14,
ond S5 PRSI GRS Mo S LY MABBAHAST G
chromatograpiyl(ethyl apetaté ébéxdnead &Optsdicagdilexanes 2:8). Yiel d:

Yield: Hz,@%rz@/é%?arag)oi M8 ((%gﬁ’) z?%l fj}&H]’(\’iMi:rﬂg (,Dn\gé’cé é;[eig’lgg(]opr};) 8.22 (s,

1H), 7HB, (dd, 68, (4$8,(dd, HY), 76320, {Hld,38% HQ (M. 3H, {45 2Hy,25 (m, 1H),

32, (:t
7.05 (?161 A S i r s i%el?*gﬂ)%n%t%“% 2? 3501 ™
Li AlH4-solution in THE (75.9 mM, 75.9 mmol) is diluted
with 100 m of THE and cooledto 0C. 110 (7.9 g, 37.9

R YL TR RN T e T

i's @obpwed to stir at rt for 2h. Then the reaction
m xture is cooled to -15C and 10 Ml of a 1 M NaCH
112 (1sDy 2.6 onmoly isatigkotveddn 30 sl ohkayi: 1: Thixtuieeof ThiFk ethamoj and water. And

after ﬁgld!é'é %% R%I—P%eﬁlegsc@& ?rg* qg% rﬁﬁ%@o{h@grbi?t!ﬁrégg%ﬂgteg g&?ﬂq‘ LC control)

sure
at 85°@- merFihamrg:arbeaqlmérm raempesnguledemldewp)iumdjwleesme 2Thi ssidye is

coolec{< %ld o a%gil tﬂg%?ci \R/?Iﬁglgl%ly %hg §Fu%% p?ooq{c;'?él filtE s éﬂdlgn)iedlaﬂder high

vacuub. i pr en;depduodmh (80ONP. ls’lregryswlzﬁd oot ¢thhm¢t®BPEA (6.2

ot g 35 T e Sy B 5 e, T s
(ppm)si@lautor sn1iiyy 1 THEs( 1H3), 3. 181 (s, ‘B'(B) T. 76‘r(ﬂd)1hl)s7i§d{dédi, 1 H), 7.18 (dd, 1H),

7.15 AP EkDG/ 61 583 UL HBCLadM FOh SR B ur e i s

stirred for 16h (TLC control) at rt. Then the m xture
i s evaporated under reduced pressure. The residue is

E di | éed with ethyl acetate, washed sat. NaHCO3- and
__M_xam solution, and dried over Na2SO4. The crude

product is purified by Flash- chromatography (ethyl
4-(6-FRIPS-BLRzfurlR68AREtHoky) H-irdiblel £888bxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride
F

0
Y

Eoifw



Yield: 1.2 g (22% of ared oil. M5 (ESI): 454 [ MH +,
1 HNWR (DMSO-d6): 6 (ppm) 8.22 (s, 1 H, 7.73 (dd, 1
wos587882 (dd, 1 H), 7.53 (d, 1 H), 7.38 - 7.4BCT/RP2005/001362

2H), 7.15 - 7.7.25 (m 1 H), 7.05 (d, 1 H), 5.43 (s,

2 H, 405 (q, 2 H, 1.55 (93-9 H, 1.29 (t, 3 H. (7)

Step G 4-(6-Fl uoro-benzofuran-3-yl net hoxy)-1

H i ndol e- 2-carboxylic acid (106) 112 (1.2 g, 2.6

is dissolv in 30.mM of a.l:1:.1 mxtur

This cgRaUE BT BaEEs ToR th o asareendairiany Bl 1B ndd &2
carbofyﬂé%cm“oé%e% XERble 88)@andiaxiing 21 | shatdgouslgdo trermeihod Beseribed in

control) at 85C. Then the organl c solvent are renoved
examplader reduced pressure. The residue is cooled to 0C

Yield: "#P?né gs%% efigVEdD: 3hb '[lmH]*Thﬁ WM@BMB@%)IC& (pp$n)f11| 4 @J a#), 10.55

ried under hi g

(br, 1H)8004§)(bh. ) .&? &@’toblﬂ"'i) z%d (%r%’ﬂa %Y M’d aﬂé‘@t ?ac@édd \3"@} d 15 7.25 (m,
2H), 75@ Mg 6;08@ ﬁoﬁ H?OJ 9 seéﬁ) o, d&trahﬁ% a3 ((TES'I—)) 2@243 H)? (m, 13H),

1.7 - M(m@!;i 818(s 1H) 7.73 (dd, 1H) 757(dd 1
H, 7.18 (dd 1H, 7.15 (d, 1 H, 7.05 (s, 1 H), 7.02
(d 1 H, 6.72 (d, 1 H, 5.38 (s, 2H). Exanple 56
4- (6- Fl uor o- benzof ur an- 3-yl net hoxy) -1
Examplé Bdol e- 2- carboxyli ¢ acid {1-[2-(4-hydroxy-pi peri din-
1-yl)-ethyl]-piperidin-4-yl}-am de di hydrochloride F O

6: 14 H 0 5/ 077932

4-(6-FOI EP B SPBUTABE N M0l o LR % YRR Sk hvarous
methyf- b@@hehn(ﬁylf EUoN-pideatincf-yij-amidd dihydeoditoride- 1 H-i ndol e- 2-

car boxylic gei d (106, see exanple 55) and amine 21

anal ogously' £ ot he nethod described in exanple 1.

Yield: 70 ng M5 (ESI): 535 [MrH +, 1 H NMWR

(DMBO-d6): b : 1.5 (s, 1 H, 10.55 (br, 1 H,

10.45 (br, 1 H), B.5 (br d, 1 H, 82 (s, 1 H, 7.7

(dd, 1 H), 7.6 (ddg2H), 7.15 - 7.25 (m

(2 ol

H@”‘\_NQ.,,OH

This compound is synthesized from 4-(8-fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (106, see example 55) and amine 14 analogously to the method described in
example 1.

Yield: 135 mg (71%). MS (ESI): 549 [M+H]", TH-NMR (DMSO-dg): 5 (ppm) 11.5 (s, 1H),
10.65 (br, 2H), 8.52 (d, 1H), 8.2 (s, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H), 7.24 (s, 1H), 7.2 (m,
1H), 7.1 (dd, 1H), 7.04 (d, 1H), 6.72 (d, 1H), 5.35 (s, 2H), 2.6 = 4.2 (m, 14H), 1.75 - 2.2 (m,
8H), 0.93 (d, 3H).

Example 58

4-(8-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride



2H), 7.1 (dd, 1 H, 7.03 (d, 1 H), 5.35 (s, 2H, 5.0

(br, 1 H, 405(m 1H, 2.9- 3.7 (m 13H), 1.7 -
wQ2m50m938H) . Exanpl e 57 PCT/EP2005/001362

4- (6- Fl uor o- benzof ur an- 3-yl net hoxy) -1

H-i ndol e- 2- car boxyl i ¢ aci d 10%-[ 2- ((3S, 4S) - 4- hydr oxy- 3-

nmet hyl - pi peridin-1-yl)-ethyl]-piperidin-4-yl}-amde

di hydrochloride F I~yz- 0 O 6~N H N SOH This conpound

is synthesiged from

4- (6-fl uoro-pENofuran-3-yl net hoxy)-1 Hindol e- 2-

carboxylic ag 6, see exanple 55) and am ne 14

anal ogously t© net hod described in exanple 1.

Yield: 135 ng (719%9. MS (ESI): 549 [M+H +, 1 H NWR

(DMBO-d6): 5 (ppm9O11.5 (s, 1H), 10.65 (br, 2H), 8.52

(d, 1 H, 8.2 (s, 7.2 (dd, 1 H), 7.58 (dd, 1

H, 7.24 (s, 1

(d, 1 H, 6.72 (&

T2\ 1 7.1 (dd, 1 H, 7.04
14H), 1.75 - 2.2 (m H) ,HO. (d, : le 58
4- (6- Fl uor o- benzof ur an- 3-yl met hoxyd§ - 1
. _Hindol.e-2-carboxylic acid {1-[(S)-2-(4-hydroxy-

This cQinBRIRA ¥ RITGTFeeprrp fr E-ThiopebeiroRiran gt ymetiioms- 1 H-indole-2-
carbowlidaim EIQ@L_Qéé Q%aﬁ«ﬂge%QEK@Z%MODQEélEE@W{oQHé%%hod described in
example 1. Y -
Yield: 75 mg (39%). MS (ESI): 549 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.55 (s, 1H), 10.3
—10.7 (br, 2H), 8.53 (d, 1H), 8.2 (s, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H), 7.24 (s, 1H), 7.2 (m,
1H), 7.1 (dd, 1H), 7.03 (d, 1H), 6.71 (d, 1H), 5.33 (s, 2H), 5.1 (br, 1H), 2.8 —= 4.1 (m, 13H),
1.7-2.2 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 59

4-(6-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide
F

0
V

(@)
@fwo

This compound is synthesized analogously to example 1 from 4-(6-fluoro-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid, 106 (see example 55) and amine 56.

MS (ESI): 463.2 [M+H]", 1H-NMR (DMSO-de): 3 (ppm) 11.48 (s, 1H), 8.19 (s, 1H), 8.11 (d,
1H), 7.71 (dd, 1H), 7.58 (dd, 1H), 7.19 (m, 2H), 7.09 (t, 1H), 7.01 (d, 1H), 6.7 (d, 1H), 5.34
(s, 2H), 4.43 (d, 1H), 3.71 (m, 1H), 2.58-2.92 (m, 6H), 2.31 (m, 1H), 2.22 (m, 1H), 2.02-2.18



HHNXOH ~/ ~ This conpound is synthesized from

4- (6-fl uoro-benzof uran- 3-yl net hoxy)-1 H i ndol e- 2-
w@a0080x%B1 ¢ acid (106, see exanpl e 55) and am PEI/BP2005/001362

anal ogously to the nethod described in exanple 1.

Yield: 75 ng (39% . MS (ESINH05-549 [ MtH +, 1 H NWR

(DVMBO-d6): b (ppm 11.55 (s, 1H), 10.3 - 10.7 (br,

>H), 8.53 (d, 1 H, 82 (s, 1 H. 7.72 (dd, 1 H), 7.58
(m, 21! g;gl(gf'&ii) &f‘é(@l(ml 3!:% 1;1_6459%3%&')1’ 24, 41(n§ B é-ﬁ%iBH),
ose(eu)sH)zs- 41(m 13H) 1.7 - 2.2 (m 8H) 135/ 1.3

(d, 3H) (rotaners). Exanple 59

4- (6- Fl uor o- benzof ur an- 3-yl net hoxy) -1

H i ndol e- 2- carboxylic acid {1 [(S)-2-((3S,49)- 4-
Exaniplel60xy- 3- met hyl - pi peri di n-1-yl)-propyl]-piperidin-4-y

|}-amde FO O O6Z~~n HHCN N -1104H This conpound

i s synthesized anal ogously to_exa J rq
4-(5- F4uqrg-¥3pp%gﬁyr@nt§ey{mhﬂx&hjlél c&gl%—pﬁg{%‘gxhc?m {r1 -[(18,9aR)-1-(octahydro-
quinofin-AgBhRtr] Ngﬁgéwam ﬁa@qu@l 106 (see exanple 55) and

am né  56. ESI): "463.2 [M-H +, 1 H NVR (DVBO d6): 5
(ppm) 11.48 (s, 8.19 (s, 1H), 8.11 (d, 1 H),

7.71 (dd, 1 A 7/5R(dd, 1 H), 7.19 (m 2H), 7.09 (t,
1 H, 7.01 (d, 26.7 (d, 1 H, 534 (s, 2H), 4.43

(d, 1 H, 3.71 (m L H, 2.58-2.92 (m 6H), 2.31 (m 1
H, 2.22 (m 1 H, 2®2-2.18 WD 2005/ 077932
/ EP2005/ 001362 5 H) 01 89 (m 2H), 1.64-1.78

PCT
(m 3H), 1.42-1.59 4 (m 2H), 0.9 (d

, 0.86 (d, 3H).
This compound is synthesized from 4-(5-fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-

carboxylic acid (113) (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 840 mg (72.5%). MS (ESI): 559 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.45 (s, 1H),
8.23 (s, 1H), 8.1 (d, 1H), 7.64 (dd, 1H), 7.48 (dd, 1H), 7.17 (m, 2H), 7.08 (dd, 1H), 7.0 (d,
1H), 6.68 (d, 1H), 5.35 (s, 2H), 3.75 (m, 1H), 2.65 - 2.85 (m, 4H), 2.47 (m, 1H), 2.25 (dd,
1H), 1.2 — 2.05 (m, 20H).

Synthesis of 4-(5-fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid (113):

This compound is synthesized from 4-fluoro-phenol analogously to the method described for
106 (see example 55). .
MS (ESI): 324.2 [M-H]', 1TH-NMR (DMSO-dg): 5 (ppm) 12.81 (br s, 1H), 11.7 (s, 1H), 8.24 (s,
1H), 7.64 (dd, 1H), 7.51 (dd, 1 H), 7.15 (m, 2H), 7.05 (m, 2H), 6.7 (d, 1H), 5.37 (s, 2H).



4- (5- Fl uor o- benzof ur an- 3-yl net hoxy) -1
H i ndol e- 2-carboxylic acid {1-[(1 S, 9aR)- 1-(octahydro-
W@ 2008077931 n- 1-yl ) met hyl ] - pi peri di n-4-yl } - am deP@/ER2005/@®1362

6~ HHCN HN This conmpound is synthesized from

4- (5-f | uor o- benzof ur an- 3- yl ¥t-hoxy) - 1 H i ndol e- 2-

carboxylic acid (113) (preparation see bel ow) and

am ne 61 anal ogously to the nmethod described in
Examplaabpl e 1. Yield: 840 ng (72.5%. MS (ESI): 559

[MH—|]+ 1 HNWR (DVSO-d6): b (ppm 11.45 (s, 1 H),

3 (s, 1 H, 81(d, 1 H, 7.64 (dd, 1 H), 7.48 (dd,

4-(5- F@OH) berrzoftrag-ryBghoxy)- Uindats-2-tarkpxylie aBid({d:[2- 14-H)/droﬁy.§§3endm-

1-yl)- eﬁﬂﬁu p*rpé“&g:;w-%%ﬁ%{égﬁ d%g&rfgﬁ?&ge(m L, 285 - 285

#iC acid (113): This compound i s
fl uoro- phenol anal ogously to the
106 (see exanple 55). Ms (ESI):
DVSQ- d6) : b (ppn) 12.81 (br s,

, 7.64 (dd, 1 H),

7.51 (dd, 1 H, 7 7. iélzn 2H), 6.7 (d, 1

H, 5.37 (s, 2H). WO 2805/ @77 56Q01362 -

106 Exanpl e 61 4-(5-Fl uoro-benzof uran-\3-yl net hoxy) -1
ndol e- 2- carboxylic acid {1-[2-(4-hydroxy-piperidin-
This C‘imwjndéﬁ RyIthesiresFoa |4n(5zﬂuyrq benrofisart3hyrdetboky) oiH-thelofe-2-

carbox{fic acid (113, see example 60) and amine 21 analogously to the method described in

324.2 [MH",
1 H, 11.7 (s, 1

example 1.

Yield: 160 mg (57%). MS (ESI): 535 [M+H]*, 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H),
10.65 (br, 1H), 10.55 (br, 1H), 8.51 (br d, 1H), 8.25 (s, 1H), 7.65 (m, 1H), 7.45 (dd, 2H), 7.2
(s, 1H), 7.05 = 7.15 (m, 3H), 6.7 (d, 1H), 5.35 (s, 2H), 4.12 (m, 1H), 3.84 (m, 1H), 2.9 -3.7
(m, 13H), 1.75 - 2.2 (m, 8H).

Example 62

4-(5-Fluoro-benzofuran-3-yimethoxy)-1 H-indole-2-carbokylic acid {1-[2-((3R,4R,58)-4-
hydroxy-3,5-dimethyl-piperidin-1 -yh-ethyl]-piperidin-4-yl}-amide dihydrochloride

\_0

o
-0
O
H H N—\_N .'OH

This compound is synthesized from 4-(5-fluoro-benzofuran-3-yImethoxy)-1H-indole-2-
carboxylic acid (113, see example 60) and amine 41 analogously to the method described in
example 1.



\ ON NCN NaOH This conpound is synthesized from
4- (5-fl uoro-benzof uran- 3-yl net hoxy)-1 H i ndol e- 2-
w@a0080x¥B1 ¢ acid (113, see exanple 60) and am PEI/RR2005/001362

anal ogously to the nethod described in exanple 1.

Yield: 160 mg (57% . M (ES0yY:- 535 [ M+rH +, 1 H NMWR
(DMSO-d6): 6 (ppm) 11.5 (s, 1H), 10.65 (br, 1 H),

10.55 (br, 1 H), 8.51 (br d, 1 H, 825 (s, 1 H, 7.65

Yield: (1 nig (B%)./MEZESHAS6RMI+H]T - BH-NAR (OM$D-d.Y -&%pmﬁq s, 1H), 105

7 5,35 o 2 4. 12 :
- 10'7@8%&{??{-5 & ﬁf',srdgz?%(slj) 18).7/ 6% Fﬂ(d?itﬂi-l)?-“gl( 51H)(,g7].-22(r(1, H), 7.1 (d,
. El oo hemor i S ZAh O B 408,m 1. 2.8~ 3.8 fray 131,
= (5- ElL.uar Q- bepzof ur an- 3-yl met hoxy) - - 2-
18-3f iQ'E" g‘éklg’% @[ g-ﬁk-(sR, 4R 5S) - 4- o
hydr oxy- 3, 5- di net hyl - pi peri di n-1-yl)-ethyl]-piperidin-
4-yl}-am de di hydrochloride F -ID O\ O 6~ HNOCN\-N

E q—l i s conpound is synthesized from _
M&gfl uor o- benzof ur an- 3-yl net hoxy) -1 Hi ndol e- 2-
carboxylic acid (113, see exanple 60) and am ne 41

S PRRELARUEC Ko PR RSP RRG B HRELS

piperidirs &y)-prowy ¢ EHStridin-565-dnitie-Hiny drbchiofidr ( DVBO- d6) : 6

(ppm 11.5 (s, 1 H), 10.5 - 10.7 (br, 2H), 8.5 (d, 1
H, 8.22 (s 07.63 (dd, 1 H), 7.49 (dd, 1 H), 7.2
(m 2H), F DH, 7.02 (d, 1 H, 6.7 (d, 1 H,

5.32 (s, 2H), (br, 1 H, 4.05 (m 1H), 2.6 - 3.8

1 (m 6H), 0.93 (d, 6H). Exanple 63

This compound is synthesized from 4-(5-fluoro-benzofuran-3-yImethoxy)-1H-indole-2-
carboxylic acid (113, see example 60) and amine 50 analogously to the method described in
example 1.

Yield: 85 mg (45%). MS (ESI): 549 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm) 11.55 (s, 1H), 10.2
—10.6 (br, 2H), 8.5 (d, 1H), 8.24 (s, 1H), 7.65 (dd, 1H), 7.5 (m, 1H), 7.156 - 7.3 (m, 2H), 7.1
(dd, 1H), 7.03 (d, 1H), 6.71 (d, 1H), 5.33 (s, 2H), 5.04 (br, 1H), 2.8 = 4.1 (m, 13H), 1.7-2.2
(m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 64

4-(5-Fluoro-benzofuran-3-ylmethoxy)-1 H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1 -yl)-propyl}-piperidin-4-yl}-amide



4- (5- Fl uor o- benzof ur an- 3-yl net hoxy) -1

H i ndol e- 2-carboxylic acid {1-[(S)-2-(4-hydroxy-
wW@rseni®sn- 1-yl)-propyl]-piperidin-4-yl}-amnm deCT/EP2005/001362

di hydrochloride F\ O O~ \NOHHCOCN ~NaOH This

conpound is synthesized fr-di®8-

4- (5-fl uoro-benzof uran- 3-yl net hoxy)-1 H i ndol e- 2-

carboxylic acid (113, see exanple 60) and am ne 50

anal ogously t nmet hod described in exanple 1.
Yiel d: 85 599 M5 (ESI): 549 [ MtH +, 1 H NWR
(DVMBSO- d6) F 11.55 (s, 1 H), 10.2 - 10.6 (br,

7.1 (dd, 1 H), 7.03 (d,
2H), 5.04 (br, 1 H), 2.8

’S , 1.35/ 1.3 (d, 3H)
rotarrers) Exarrple 64 H

4- (5- Fl uor o- benzof ur an- 3-yl mst hoxy)—>f "'*OH
H i ndol e- 2-carboxylic acid {1 -[(S)-2-((3X49S)-4-

hydr oxy- 3- net hyl - pi peri din-1
This compyungirie pymtheqz)zqzmbamaﬂmgbuéfyyb exanplde Mh 2085187 B8 ofuran-3-

05/ OH-~N..OHd Thi
V'me"“é@p%ﬁwg F ? PFP@W?@M%QG&@&@@P&? §Q) apd Anine 56. f r olmS
MS (E8H{5631 Moiaf b&mm/iw(@mda) Bl qﬁfgﬁpgg)és é‘l)l(—l) 7.48 (dd 1Hgl 7,43 (dd,
1H), 7.2 AIRhE7 25 5F @Eg%i S % 2ki6:69 (e 1HD, (sc@gm 56, 1H),
2.72-3(1RAM, 67), 3651 @, AH)HR, 1772, 4B(r£| dﬁﬂ)?l o, 15 : m)‘?gﬁg 11.%%, 3H),

L e 5 ot o ok el %

2H), 8.5 (d, 1 H\.8.24 (s, 1 H, 7.65 (dd, 1 H, 7.5

Example 65

4-(7-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-(octahydro-
quinolizin-1-yl)methyl]-piperidin-4-yl}-amide dihydrochloride

;
0]
Z
0
OO

N

This compound is synthesized from 4-(7-fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (114) (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 194 mg (40%). MS (ESI): 559 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H), 10.2
—10.7 (br, 2H), 8.45 (dd, 1H), 8.28 (s, 1H), 7.58 (dd, 1H), 7.2 - 7.3 (m, 3H), 7.1 (m, 1H),
7.05(d, 1H), 6.72 (d, 1H), 5.38 (s, 2H), 4.0 (m, 1H), 2.65 — 2.85 (m, 6H), 1.2-2.05 (m,
20H).



2.72-3.12 (m 6H), 2.51 (m 1H), 2.17-2.41 (m 3H),
1.97-2.15 (m 2H), 1.81-1.96 (m 3H), 1.45-1.76 (m

W@ k05017985 (d, 3H), 0.98 (d, 3H). Exanple 65 PCT/EP2005/001362
4- (7- Fl uor o- benzof ur an- 3-yl met hoxy) - 1
H i ndol e- 2- carboxylic acid #9-[(1 S, 9aR) - 1- (oct ahydro-
gui noli zin-1-yl)nethyl)-piperidin-4-yl}-am de
di hydrochloride F YO C OO dQuiMp This conpound is
synt hesi zed from 4-(7-fl uoro-benzof uran- 3-yl met hoxy) -1
H i ndol e- 2- carboxylic acid (114) (preparation see
bel ow) and am ne 61 anal ogously to the nethod

¢ = ) ",]i!'.‘ N f =
559 [MrH +, 1 H-NMVR (DMBO-d6): b (ppn) 11.5 (s, 1 H),
10.2 -10.7 (br, 2H), 8.45 (dd, 1 H), 8.28 (s, 1 H),

This chrpBufdid syhthBhized frdmr2-flucto{diensidhalogodsiy B thé rbthod deSibed for
(d, 1 HE 6.72 (d, 1 H, 538 (s, 2H), 4.0 (m 1 H),
106 (spe@zampe &3 (m 6H), 1.2 - 2.05 (m 20H). WO
0 ) _ .
1S LR G ST P o e s o 1. 029
(s, THH-A. Siside 1), da2 /(.2 Hbi7d1F @d4fH), 709 6 tdhgdiing. i1H), 6.72 (d,
1H) 554/{%t Egﬁ zed from 2-fl uoro-phenol anal ogously to the
" method described for 106 (see exanple 55). MS (ESI):

324.2 [MH -, 1 HNWR (DVMSO-d6): b (ppm) 12.85 (br s,

1H, 11.75 (s, 1 H), 8.25 (s, 1 H), 7.58 (dd, 1 H),
Exambiéas /-3 (m 2 H, 7.15 (dd, 1 H, 7.05 (s, 1 H),

; (d, 1 H, 6.72 (d, 1 H, 54 (s, 2H). Exanple 66

4-(4,6-D fl uoro-benzofuran-3-yl net hoxy) -1

4-(4,6tbiflistelvenZofGrintB etifo)@F-1 H-ifdold-2-LafboR@AR) acld {1-[(18,9aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yI}-amide dihydrochloride
F

This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (115) (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 155 mg (82%). MS (ESI): 577 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.5 (s, 1H), 10.5
(br d, 1H), 10.2 (br d, 1H), 8.45 (br d, 1H), 8.25 (s, 1H), 7.55 (d, 1H), 7.2 - 7.25 (m, 2H), 7.1
(m, 1H), 7.05 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 4.0 (m, 1H), 2.8 - 3.6 (m, 14H), 1.3 - 2.1 (m, '
12H).

Svynthesis of 4-(4.6-Difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid

(115):




(octahydro-quinolizin-1-yl)nmethyl]-piperidin-4-yl}-am
de di hydrochloride FF O bnNOHH-~-NN This

W@ ootk i s synt hesi zed from PCT/EP2005/001362
4- (4, 6-difluoro-benzofuran-3-yl met hoxy)-1 Hindol e- 2-
carboxylic acid (115) (prepdoati on see bel ow) and
am ne 61 anal ogously to the nethod described in
exanple 1. Yield: 155 ng (82%. Ms (ESI): 577 [ M+H] +,

This céﬁpyli@_ i% %&%%ggdlfrgﬂﬂ(fpg-%lgégqé@w%n%l irHI%gou%R/ég tlzeg Flre&h%iq)qlescribed
for 106 (sse @dmpke §§), 7.2 - 7.25 (m 2H), 7.1 (m 1 H, 7.05

v (£l [l 1ty @uBloses): & e 13 o Rebefly o 5.

1H), 7%61(@d 6+, 712u@d e PENZoT 8 (crin1 &), yA.0retdidMy,)7-02 (s, 1H), 6.7 (d, 1H), 5.32
i ndol e-2-carboxylic acid 115 : WO 2005/077932
(s, 2HpbcT/ EP2005/ 001362 - 110 This conpound i s synt hesi zed
from 3, 5-di fl uoro- phenol anal ogously to the nethod
described for 106 (see exanple 55). M5 (ESI): 342
-, 1 HNWR (DVMSO-d6): 6 (ppm 12.8 (br s, 1 H),
Example @7 (s 1 H), 8.24 (s, 1 H), 7.51 (dd, 1 H), 7.2
(ddd, 1 H, 7.15 (dd, 1 H, 7.04 (d, 1 H), 7.02 (s, 1

o upbeiyp - gIRitm A BRIl (-2 e hyaron-
piperidih+1 ndledtby Ppipardinépii-amieidihydiochjopide 4- hy dr oxy-

pi peridin-1=yl)-ethyl]-piperidin-4-yl}-am de
di hydr ochl ory FOO

Z

F
0
CE\H"
N
N ”C”_LNC}OH

This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (115, see example 66)) and amine 21 analogously to the method described
in example 1.

Yield: 90 mg (49%). MS (ESI): 553 [M+H]", 1TH-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.5
(br, 1H), 10.35 (br, 1H), 8.48 (br d, 1H), 8.25 (s, 1H), 7.54 (d, 1H), 7.2 (m, 2H), 7.12 (dd,
1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.07 (m, 1H), 2.9 - 3.75 (m, 13H),
1.65-2.1 (m, 8H).

Example 68

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochloride



FOO 6: HH-NN, }-OH This conpound is synthesi zed

from4-(4,6-difluoro-benzofuran-3-yl net hoxy)-1
woRG0sMTI982 2- carboxylic acid (115, see exanpl ePGBEP208516)1362

am ne 21 anal ogously to the nethod described in

exanple 1. Yield: 90 ng (49%.- MS (ESI): 553 [MtH +, 1

H NVR (DMSO-d5): 6 (ppm 11.5 (s, 1H), 10.5 (br, 1

H)y, 10.35 (br, 1 H), 8.48 (br d, 1 H, 8.25 (s, 1 H),

7.54 (d, 1 H), 7.2 (m 2H), 7.12 (dd, 1 H, 7.03 (d, 1

H, 6.7 (d, 5.3 (s, 2H), 5.05 (br, 1 H), 4.07
(m 1H, 2. 075(m13H) 1.65 - 2.1 (m 8H).
Exanpl e 68 4- fl uor o- benzof uran- 3-yl met hoxy) -1

H i ndol e- 2- carbo ylic acid {1-[2-((3S, 4S)-4-
hydr oxy- 3- net hyl -

0]
pi peridin-1-yl)-et I] plprldin4yl} am de
di hydrochl ori de 93 CT/ EP2005/ 001362 -
111 FO FOO ﬁ\_co ound is

synt hesi zed from . OH
4- (4, 6-di fl uoro- benzofuran 3-yl net hox - I—?i ndol e- 2-
carboxylic acid (115, see exanple 66) and am ne 14

anal ogously to the nethod described in
This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-

carboxylic acid (115, see example 66) and amine 14 analogously to the method described in
example 1.

Yield: 125 mg (67%). MS (ESI):; 567 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H),
10.65 (br, 2H), 8.5 (d, 1H), 8.25 (s, 1H), 7.53 (dd, 1H), 7.2 - 7.3 (m, 2H), 7.1 (dd, 1H), 7.02
(d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 2.6 - 4.1 (m, 14H), 1.75 - 2.2 (m, 8H), 0.93 (d, 3H).

Example 69

4-(4,6-Difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride
F

\_0O

@?%;@”}NC}OH

This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-ylmethoxy)-1H-indole-2- .
carboxylic acid (115, see example 66) and amine 50 analogously to the method described in
example 1.

Yield: 105 mg (56%). MS (ESI): 567 [M+H]", 1H-NMR (120°C, DMSO-dg): & (ppm) 11.5 (s,
1H), 10.3 — 10.7 (br, 2H), 8.52 (d, 1H), 8.26 (s, 1H), 7.53 (d, 1H), 7.2 (m, 2H), 7.1 (dd, 1H),
7.02 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.05 (m, 1H), 2.9 - 3.9 (m, 12H), 1.7 —
2.2 (m, 8H), 1.34 (d, 3H).



exanple 1. Yield: 125 ng (67% . M5 (ESI): 567 [ MtH +,
1 HNWR (DVMSO-d6): 6 (ppm 11.5 (s, 1H), 10.65 (br,
wQ@phos/08793%2 (d, 1 H), 8.25 (s, 1 H), 7.53 (dd, 1PEH/EP2002001362
- 7.3 (m 2H), 7.1 (dd, 1 H, 7.02 (d, 1 H, 6.7 (d,
1H, 5.3 (s, 2H, 2.6 - 4.MH2(-m 14H), 1.75 - 2.2 (m
8H), 0.93 (d, 3H). Exanple 69
4-(4,6-D fl uoro-benzof uran- 3-yl met hoxy) - 1
H i ndol e- 2-carboxylic acid {1-[(S)-2-(4-hydroxy-
pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde
di hydrochloride FO F OO HH~N~NaOH This
ExammpderiOund i s synt hesi zed from
4- (4, 6-difluoro-benzofuran- 3-yl net hoxy) 1 Hindol e- 2-
carboxylic acid (115, see exanple

4-(4, 6DV ghesrsutan- %ﬁ@ﬂ%@%& Hd@@%?ﬁtf@épwhc @&%ﬁbﬂg') -2- ((38 48)-4-
hydro{}} -8tk émln(ﬁs@?p( op¥R- ;ﬁﬁ:eﬁh)n% ?‘@-En{lc?@l_b %Vdroéhlbhd‘e!VR .

120C, O d6)

(br, 2H), 8F52 (d, 1H) 826(3 1 H)), 753(, 1 H),
7.2 (m 2H), a¢ld, 1 H, 7.02(d, 1H, 6.7 (d, 1
H, 5.3 (s, 5305 (br, 1 H, 4.05 (m 1H), 2.9 -
3.9 (m 12H),/1. 2.2 (m 8H), 1.34 (d, 3H). WO

2005/ 077932 BCT/ 005/ 001362 -112- Exanple 70
4-(4,6-D fluoro- bezofuran 3-yl nmet hoxy) -1

A RC—3 '0{1 [(S)-2-((3S,49)-4-
' propyl] pi peridin-4-y

er i i
| }-ani de di hydroch oriﬁe |:N —>_ Q
'OH

This compound is synthesized from 4-(4,6-difluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (115, see example 66) and amine 56 analogously to the method described in
example 1.

Yield: 130 mg (68%). MS (ESI): 581 [M+H]*, 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.4
-10.6 (br, 2H), 8.5 (d, 1H), 8.27 (s, 1H), 7.55 (d, 1H), 7.2 (m, 2H), 7.1 (dd, 1H), 7.03 (d, 1H),
6.7 (d, 1H), 5.3 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 2.8 - 3.9 (m, 13H), 1.9 - 2.1 (m, 6H), 1.3
(d, 3H), 0.93 (d, 3H).

Example 71

4-(7-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-
quinolizin-1-y)methyl]-piperidin-4-yl}-amide dihydrochloride



FOO HH~NSOH This conpound is synthesized from

4- (4, 6-di fl uor o- benzof uran- 3-yl net hoxy) - 1H i ndol e- 2-
w@a0080x¥B1 ¢ acid (115, see exanple 66) and am PEI/BB2005/001362

anal ogously to the nethod described in exanple 1.

Yield: 130 ng (68% . M5 (ESHMB:- 581 [MrH +, 1 H NWR

(DMSO-d5): 6 (ppm 11.5 (s, 1H), 10.4 - 10.6 (br,

2H), 8.5 (d, 1 H, 8.27 (s, 1 H, 7.55(d, 1 H, 7.2

(m 2H), 7.1 (ddgy1 H), 7.03 (d, 1 H, 6.7 (d 1H,

5.3 (s, 2H), 5. (br, 1 H, 405(m 1 H, 2.8 - 3.9

(m 13H), 1.9 (m 6H, 1.3 (d, 3H), 0.93 (d,

3H). Exanple - Chl or o- benzof ur an- 3-yl net hoxy) -1

H i ndol e- 2-carboxyfic acid {1-[(1 S, 9aR) - 1-(octahydro-

qui nol i zi n-1-yl ) methyl ] - pi peridin-4-yl}-am de

di hydr ochl ori de WO 05/ 077932 PCT/ EP2005/ 001362

-113- C11 O O ~ @ N This compound is

synt hesi zed from 4 chtoro- b of uran- 3-yl met hoxy) - 1

H-i ndol e-2- carboxytc Fm dN 6) N 3

bel ow) and am ne 61 ana ogoUsI od
described in exanple 1. Yield: 55 999 . M5 (ESI):
- 575 [MrH +, 1 HNWR (DMSO-d6): b (ppm 11.5 (s, 1H),

This c%;giyl) nd |3159p§‘~e§i95% g%h% ('ﬁcﬁo&%nz&fu@n—?; §}n$etﬁ§xy)f]1 H'Dmdole 2-

carboxylic aC|d (116) (preparatlon see below) and amlne 61 analogously to the method
described in example 1.

Yield: 55 mg (29%). MS (ESI): 575 [M+H]", 1H-NMR (DMSO-de): 8 (ppm) 11.5 (s, 1H), 10.1
—10.6 (br, 2H), 8.5 (dd, 1H), 8.3 (s, 1H), 7.7 (d, 1H), 7.48 (d, 1H), 7.32 (dd, 1H), 7.25 (m,
1H), 7.1 (m, 1H), 7.05 (d, 1H), 6.7 (d, 1H), 5.38 (s, 2H), 4.0 (m, 1H), 2.65 — 2.85 (m, 6H), 1.2
—2.05 (m, 20H).

Synthesis of 4-(7-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid (116):

This compound is synthesized from 2-chloro-phenol analogously to the method described for
106 (see example 55).

MS (ESI): 340 [M-H], 1H-NMR (DMSO-dg): 5 (ppm) 10.86 (s, 1H), 8.25 (s, 1H), 7.71 (d, 1H),
7.42 (d, 1 H), 7.30 (dd, 1H), 6.93 (m, 2H), 6.58 (d, 1H), 6.34 (s, 1H), 5.36 (s, 2H) (potassium

salt).

Example 72

4-(6-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahyd'ro-
quinolizin-1-yl)methyl]-piperidin-4-yl}-amide dihydrochloride



1H, 7272 (m 1 H, 7.05 (d, 1 H), 6.7 (d, 1 H, 5.38
(s, 2H, 4.0 (m 1 H, 2.65- 2.85 (m 6H), 1.2 -
WQ@2@®5/0771932 20H) . Synt hesi s of PCT/EP2005/001362

4- (7-chl or o- benzof uran- 3-yl net hoxy) -1
H i ndol e- 2- carboxylic aci d14416): This conpound is
synt hesi zed from 2-chl oro-phenol anal ogously to the
net hod described for 106 (see exanple 55). Ms (ESI):
340 [MH ", H NVR (DMSO-d6): b (ppm 10.86 (s, 1 H),
8.25 (s, 1 71 (d, 1 H, 7.42 (d, 1 H), 7.30
(dd, 1 H), 6. O2H), 6.58 (d, 1 H), 6.34 (s, 1 H),
5.36 (s, 2H) ( i um salt). Exanple 72
4- ( 6- Chl or o- benzof gr an- 3-yl net hoxy) -
H-i ndol e- 2- car boxyltg acid {1 -[(1
S, 9aR) - 1- (oct ahydr o-
qui nolizin-1-yl)ne
di hydr ochl ori de WO 77932/ PCY{{_EP2(05/ 001362
-114- C1 3 O O O 6~ HHCMN I S\C oynd is
synt hesi zed from 4-(6-chl oro- benzof uf an | met hoxy) -1
Hindol e-2- carboxylic acid (117) (p rati on see
bel ow) and am ne 61 anal ogously to the nethod

This cdepoundiscynthesizedfrbm 41(6-dhlaiochengsfuran-3-4imedhgxy)-NE-indole-2-

carbo%:l::ﬁ azldigﬁg %l@lpwc?hba%g;be ) %9’%631 a%}lé&ggh/gta}hesmggod

describedin ex@miple {s, 1 H, 7.8 (d 1H, 7.72 (d, 1 H, 7. 38

YVield: §85q éxgkglz))_r;ng%égwé [M)jpgj*l% R (omdpie: g?%a(m% 15l 1h),

10.6 (b1, ﬂrf)H)o 31brd, 4H3 a49(brdt12h{)1) s¥mshel), ¥.8(d, 1H), 7.72 (d, 1H), 7.38

(dd, 11;9(7”70% b 2 By P T og i PR 1 it 5.35 (5, 21, 4.0 m, 1H), 2.8 -

3.8 (m, 14H), 1.3 - 2.1 (m, 12H).

i din-4-yl}-am de

Synthesis of 4-(6-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid (11 7):

This compound is synthesized from 3-choro-phenol analogously to the method described for
106 (see example 55). The cyclisation with concentrated sulphuric acid (Step C) gave a 1:1
mixture of the 4- and 6-substituted benzofuranes, which could be separated in step D. MS
(ESH): 340 [M-H].

Example 73

4-(6-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yl}-amide



Thi s conmpound is synthesized from 3-choro- phenol

anal ogously to the nethod described for 106 (see
wex@spr®35s5). The cyclisation with concentrat eBCT/EP2005/001362

sul phuric acid (Step C) gave a 1:1 mxture of the 4-

and 6-substituted benzofur.gngs, which could be

separated in step D Ms (ESI): 340 [MH . Exanple 73

4- (6- Chl or o- benzof ur an- 3-yl met hoxy) - 1

Hi ndol e- 2-gar boxylic acid {1-[2-(4-hydroxy-piperidin-

1-yl)-et hyl TN\piperidin-4-yl}-am de WD 2005/ 077932

PCT/EP2005/O 0-115- C1 O O ~ 0O HH-NN, }-OH

Thi s conmpound™ s\ g¥nt hesi zed from

4- (6-chl or o- benzof ur an- 3-yl net hoxy) -1 H i ndol e- 2-

carboxylic acid (I}, see exanple 72) and am ne 21

anal ogously to the nethod escribed in exanple 1.
Yield: 63 ng (349 551 [ MtH +, 1 H NWR
(DVBO-d6): 6 (pp (SN@N_S\EZ s, 1 H, 8.15

(br d, 1 H, 7.81 (s 35 (dd, 1

H, 7.18 (s, 1 H), 71(dd 1 , I—I), 6.7

(d, 1 H, 5.35 (s, 2H), 475(b 1H) 21-39(m
This chridpund isbkynthbsBed ﬁpn84-|l6 chiéoehrgmizefuran- -3- -ylmethoxy)-1H-indole-2-

crvofp e SRR 798 M RS 25 oy o decrbod
exam@eret hyl - pi peridin-1-yl)-ethyl]-piperidin-4-yl}-amde
Yield:%‘3 n}g’ 2@40/8. Ms @sn: 551 [M+H]", TH-NMR (DMSO-ds): 8 (ppm) 11.5 (s, 1H), 8.22
(s, 1H), 8.15 (br d, 1H), 7.81 (s, 1H), 7.75 (d, 1H), 7.35 (dd, 1H), 7.18 (s, 1H), 7.1 (dd, 1H),
7.02 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 4.75 (b, 1H), 2.1 - 3.9 (m, 14H), 1.4 - 1.8 (m, 8H).

Example 74

4-(8-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,45)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide
Ci

0
2

0
¢

This compound is synthesized from 4-(6-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-

+OH

carboxylic acid (117, see example 72) and amine 14 analogously to the method described in
example 1.

Yield: 55 mg (32%). MS (ESI): 565 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.55 (s, 1H), 10.5
(br, 2H), 8.48 (d, 1H), 8.22 (s, 1H), 7.80 (s, 1H), 7.70 (d, 1H), 7.37 (d, 1H), 7.22 (s, 1H), 7.1
(dd, 1H), 7.02 (d, 1H), 6.71 (d, 1H), 5.34 (s, 2H), 2.6 — 4.2 (m, 14H), 1.75 — 2.2 (m, 8H), 0.93
(d, 3H).



6: HHCN-\-N.,, OH This conpound is synthesized from
4- (6-chl oro- benzof ur an- 3-yl net hoxy) -1 Hi ndol e- 2-
w@200boxiBi c acid (117, see exanple 72) and am PET/LE2005/001362
anal ogously to the nethod described in exanple 1.
Yield: 55 ng (32% . M5 (ESIM6-565 [ MrH +, 1 H NWR
(DVMSO-d6): 6 (ppm 11.55 (s, 1H), 10.5 (br, 2H), 8.48
(d, 1 H, 8.22 (s, 1 H, 7.80 (s, 1 H, 7.70 (d, 1 H),
7.37 (d, 1 H, 7.22 (s, 1 H, 7.1 (dd, 1 H, 7.02 (d,
1H, 6.71 (d, 1 H, 5.34 (s, 2H), 2.6 - 4.2 (m 14H),
1.75 - 2.2 (m 8H), 0.93 (d, 3H . WD 2005/077932
Exampe7&P2005/ 001362 -116- Exanple 75
4- ( 6- Chl or o- benzof ur an- 3-yl net hoxy) 1
H- i ndol e- 2- car boxylic aC|d 1-1(S)-2-(4-h roxg-
4-(6-Ghygsebparafuranyd- ylrrm){w ?z??FPOMﬂ E}C'%ifﬂ. -§e)-2-(4-hydroxy-
plperlc‘ﬂh hY)#j' ;S}%Bill}lbl'pgﬁdlg4 yB- a@d@an@d%dﬁﬁNdW -OH This
ynt hesl zed from
4 (6 chI or&- e zof ur an- 3-yl net hoxy) -1 H-i ndol e- 2-
carboxylic ag d7, see exanple 72) and am ne 50
he et hod described in exanple 1.
. M5 (ESI): 565 [MtH +, 1 H NWR
1.5 (s, 1 H) 10.2 - 10.6 (br,
21(s 1 , 7.8 (d, 1 H, 7.7
N 24(s 1H, 7.1 (dd, 1

il ) ‘ ~ 3@5 35 (s, 2H), 5.0
r, 1 2.85 - #72 - 2 8H) ,
1.35/ 1.3 (d, 3H) (ro amers) %Q@iQH "

This compound is synthesized from 4-(6-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-

carboxylic acid (117, see example 72) and amine 50 analogously to the method described in
example 1.

Yield: 85 mg (46%). MS (ESI): 565 [M+H]", 1H-NMR (DMSO-d¢): & (ppm) 11.5 (s, 1H), 10.2
—~10.6 (br, 2H), 8.5 (d, 1H), 8.21 (s, 1H), 7.8 (d, 1H), 7.7 (d, 1H), 7.35 (dd, 1H), 7.24 (s, 1H),
7.1 (dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 5.0 (br, 1H), 2.85-4.2 (m, 13H), 1.7 -
2.2 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 76

4-(4-Chloro-benzofuran-3-ylmethoxy)-1 H-indole-2-carboxylic acid {1-[(1S,9aR)-1-(octahydro-
quinolizin-1-yl)methyl}-piperidin-4-yl}-amide dihydrochloride



4- (4- Chl or o- benzof ur an- 3-yl net hoxy) -1
H i ndol e- 2-carboxylic acid {1-[(1 S, 9aR)- 1-(octahydro-
W@ 2008077931 n- 1-yl ) met hyl ] - pi peri di n- 4-yl } - am dePCT/EP2005/001362
di hydrochloride 9 9 O C O 6~N OH H-N nN WO
2005/ 077932 PCT/ EP2005/ 00t36Z - - 117 This conpound is
synt hesi zed from 4-(4-chl oro-benzof uran- 3-yl net hoxy) -1
H i ndol e- 2- carboxylic acid (118) (preparation see
| SmeN -89 6ve b anzbrdeyRith 1H-indole-2-
This cifh ?W%@?Pﬁ%‘?i‘%ﬁ prrLe- Rt chebl m (58 o
carbowsayld (%18 (prawppyation feﬂbﬁm) eniBoinfe§1 afba'?wgy tpthe method
\ brdl 10.3 (br d, 1 ,845 br
des"”é%‘wn 533%'%1( H) 7.65 <(3Id LT " 58 (m
Yield: 2Blj),mg7(5253%)m\/|81(EH)I) 5751Mcrhli 1H+H;MR7D Q- do): d(nn)m) Bl fr(s 1H),

i gy los TP e Ty b B By Poflce 3074574

2H), 7425 @n,clitl) o .0 tve A0, IHY| Ge{hdxl),) .35 (s, 2H), 4.0 (m, 1H), 2.8 - 3.8

(m, 1@;);]?%@ £7 gﬁf?‘?@%xyl ic acid (118): This conpound is

esi’zed 3-chl or o- phenol anal ogously to the

nmet hod described for 106 (see exanple 55). The
cycli satl on with concentrated sul phuric acid (Step C)

(ESI) 340[I\/H—|] 1H-NI\/R(DI\/BOd6) b(ppm) 12 75(br
11. 7

This cpn*(pgur%_c%s szn\q)esz;d 1rgrn(}_%‘8h|0@ mﬁ)enobawoqogﬁslyjpghe @e{;rg)d(ddascnbed for
106 (éée@xam%’e‘@s)(fhe %}alsatlo%m&cgﬁrated sulphurlc acid (Step C) gave a 1:1

or 0- benzof ur an- 3-yl nmet ho

it 0 o T G SWSOYEA BorRoTaranas, LA SRaRtBein SRR D.
MS (El%n\c’)'s)m ahf hHMR" b¥Mgo 4,y bipih) fe7slidveds aghior denfiaRq (s,

1H), 7.6 (dd, 1H), 7.35 (m, 2 H), 7.15 (dd, 1H), 7.02 (m, 2H), 6.75 (d, 1H), 5.42 (s, 2H).

Example 77

4-(4-Chloro-benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride

0
Z
Cl
0]
AR

This compound is synthesized from 4-(4-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (118, see example 76) and amine 21 analogously to the method described in
example 1.

Yield: 160 mg (99%). MS (ESI): 551 [M+H]", TH-NMR (DMSO-dg): d (ppm) 11.52 (s, 1H),
10.35 (br, 1H), 10.2 (br, 1H), 8.5 (br, 1H), 8.31 (s, 1H), 7.63 (d, 1H), 7.36 (m, 2H), 7.22 (s,



O HH-N~ DOH This conpound is synthesized from

4- (4-chl oro- benzof ur an- 3-yl net hoxy) -1 Hi ndol e- 2-

w@2a0080%%B1 ¢ acid (118, see exanple 76) and am PEI/RR2005/001362

anal ogously to the nethod descri-bed in exanple 1.

Yield: 160 ng (99% . MS (ESH$- 551 [M+H +, 1 H NWR

(DMSO-d6): b (ppm 11.52 (s, 1H), 10.35 (br, 1 H),

10.2 (br, 1 H, 85 (br, 1 H, 8.31 (s, 1 H, 7.63 (d,
1H), 7%1&!?%1%%02 /oggligﬁgj) 67?1%11@)95 309‘%32%6%@3833%4 05 (m, 1H), 2.0
3.75 (hd)3H), MB5 62. 1AM 8H).1 H), 5.37 (s, 2H), 5.02 (br, 1 H)

4.05 (m 1 H, 2.9 - 3.75 (m 13H), 1.65 - 2.1 (m

8H). Exanple 78 4-(4-Chloro-benzofuran-3-yl net hoxy)-1

H i ndol e- 2-carboxylic acid {1 -[2-((3R 4R 5S)-4-
Examhledf®xy- 3, 5- di net hyl - pi peri din-1-yl)-ethyl]-piperidin-

4 yI} ani de di hydrochloride O O O~ OHHOCN-\-NOCH

i s conmpound is nt hesi ze ro L
A-{4-CRloy DB TP B A SR FORR e 45 (131 (BR4R 59)-4-
hydroXyas, QWéth l-Aseridin-148-et ipxrifpl g midadihyamchieridd

anal ogously to the nmethod described in exanple 1.

Yi el d: 45 %W. MS (ESI): 577 [MH", 1 HNWR
( DVBO- d6) : 11.5 (s, 1 H), 10.45 - 10.7 (br,
2H), 8.47 (dJ 1, 8.32 (s, 1 H), 7.65 (d, 1 H), 7.35

(m 2H),7Q!L(s 1H, 7.1 (dd, 1 H, 7.02 (d, 1 H,

6.71 (d, 1 H) . (s, 2H), 5.0 (br, 1 H, 4.05 (m 1
H, 2.6 - &(DS- 2.1 (m 6H), 0.93 (d,
6H) . Exarrple79

RN

N
H

This compound is synthesized from 4-(4-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (118, see example 76) and amine 41 analogously to the method described in
example 1.

Yield: 45 mg (39%). MS (ESI): 577 [M-H]', 1H-NMR (DMSO-dg): 8 (ppm) 11.5 (s, 1H), 10.45
-10.7 (br, 2H), 8.47 (d, 1H), 8.32 (s, 1H), 7.65 (d, 1H), 7.35 (m, 2H), 7.21 (s, 1H), 7.1 (dd,
1H), 7.02 (d, 1H), 6.71 (d, 1H), 5.35 (s, 2H), 5.0 (br, 1H), 4.05 (m, 1H), 2.6 — 3.8 (m, 13H),
1.8 — 2.1 (m, 6H), 0.93 (d, 6H).

Example 79

4-(4-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



4- (4- Chl or o- benzof ur an- 3-yl net hoxy) -1

H i ndol e- 2-carboxylic acid {1-[(S)-2-(4-hydroxy-
W@LrEseni™®8n- 1-yl ) - propyl ] - pi peri di n-4-yl } - am deP@YIEP2005/001362

2005/ 077932 PCT/ EP2005/ 001362 -119- 0 d O 6:14 IN

-CIN N, }-OHd This conpound 418 -synt hesi zed from

4- (4-chl oro- benzof ur an- 3-yl net hoxy) -1 Hi ndol e- 2-

carboxylic acid (118, see exanple 76) and am ne 50

anal ogously to the nethod described in exanple 1.

Yield: 20 %,. M5 (ESI): 565 [ MtH +, 1 H NMWR

( DMSO- d6) 11.5 (s, 1 H, 83 (s, 1 H, 8.1
(d, 1 H, 7. ., 1 H, 735 (m 2H), 7.2 (s, 1 H,
7.1 (dd, 1 A, 70 (d," 1 H, 6.7 (d, 1H), 5.4 (s,
2H),4.5(br,1H)°405(m1H) 37m1H),2.6-
2.9 (m 4H), 11 (mo 15H), 0.9 (d, 3H). Exanple
80 4- (7- Met hoxy- i of 3. thoxy) 1

H i ndol e- 2- car boxy T@}-\(e -1- '
(oct ahydr o- qui noI|Z|n 1 y me yI er Oht- 4-yl } - am
de dihydrochloride 0 0 O 6~14 HN This

This cﬁ%ggffrxe% §gﬁth§%ig%§o ur aﬂ g}{lgﬂl@n%etn ofur n- -y‘meltkﬁcg(a/l) 1!—l2|pdole -2-
carboxydic boidy(1 18§, s&electa(n])lw%) (@pd e\pameiﬁ(i) enale@@sweﬂoam metitbd described in
exam@m ne 61 anal ogously to the nethod described in

gdnple 1.
Yield: 20 mg (13%). MS (ESI): 565 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H), 8.3

(s, 1H), 8.1 (d, 1H), 7.62 (d, 1H), 7.35 (m, 2H), 7.2 (s, 1H), 7.1 (dd, 1H), 7.0 (d, 1H), 6.7 (d,
1H), 5.4 (s, 2H), 4.5 (br, 1H), 4.05 (m, TH), 3.7 (m, 1H), 2.6 — 2.9 (m, 4H), 1.1 - 2.4 (m,
15H), 0.9 (d, 3H).

Example 80

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yi}-amide dihydrochloride
0/

This compound is synthesized from 4-(7-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (119) (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 130 mg (68.1%). MS (ESI): 571 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.55 (s, 1H),
10.5 (br d, 1H), 10.2 (br d, 1H), 8.47 (dd, 1H), 8.13 (s, 1H), 7.25 (m, 2H), 7.2 (dd, 1H), 7.09



Yield: 130 ng (68.1%. Ms (ESI): 571 [MrH +, 1 H NMR

(DVMSO-d6): 6 (ppnm) 11.55 (s, 1H), 10.5 (br d, 1 H),
W(1®002/0(7t952d 1 H, 8.47 (dd, 1 H), 8.13 (s, 1 POT/ER2085001362

(m 2H), 2 (dd, 1 H, 7.09 WO 2005/077932

PCT/ EP2005/ 001362 -120 (dj28-H), 7.02 (d, 1 H, 6.95

(d, 1 H, 6.72 (d, 1 H), 532 (s, 2H, 4.0 (m 1 H,

3.83 (s, 3H), 2.8 - 3.8 (m 14H), 1.3 - 2.1 (m 12H).

o BT I8y et TR P Ay Ot ed o 26

3.8(m$MIH)‘)eSB-ZQd1 (fmronii-lz met hoxy- phenol anal ogously to the
net hod described for 106 (see exanple 55). MsS (ESI):
336 [MH -, 1 HNWR (DVMSO-d6): 6 (ppm 12.8 (br s, 1
H, 11.54 (br s, 1 H, 8.11 (s, 1 H, 7.28 (d, 1 H),
WM@MMIMM (119):
1H, 6.92m 1 6.70 (d, ‘1 H), )f II—_R 3
This CQ@pO@H)IS sExthapired gm2methoxy -phenol analogousl to the ethod escribed
for10§1§ )benzofur an- 3-yl net hoxy) 1H i ndol e- 2- car bo
e aC| peridin-1-yl -
IS (EptIpass A4 HIVEHDNS A cmm) 2 881,154 (orpeTH), 811 s,
0 | F26h. f1h
1H), 7%@ ITI'qfhox éﬁ]ltzlgfcrur aﬂ] “_9 1H)?) 6%5I£E| 1nH bIG'eg-ZZnJ’ 1), 6.70(d,
1H), 50%&(1302@) |3c.92a(6| gHY. 119, see exarrpl e 80) and anine 1
anal ogously to the nethod described in exanple 1.
Yield: 162 ng (48%. MS (ESI): 531 [MtH +, 1 H NWR
(DMSO-d6): 6 (ppm) 11.53 (s, 1 H), 10.55 (br, 1 H),

Example 81 (br, 1 H), 8.49 (d, 1 H), 8.12 (s, 1 H), 7.25
(dd, 1 H, 7.22 (br s, 1 H, 7.19 (dd, 1 H, 7.1 (dd,

4~(7- Megrl;gq%engéfucﬁgm %—Mm}_%hcpgy:)-%gl_—ié%ile%-sc@rgqqgl[ig@éig[1_-8?35%ér{<ﬁ$-3f-1yl-ethyl)-
plper|§ih|)4»yl%rgud@m 2H, 2.9 (m 2H, 1.7 - 2.1 (m 8H, 1.4
(m 2H). o

0
Va

onﬁ%"
N H@”‘LNQ

This compound is synthesized from 4-(7-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (119, see example 80) and amine 1 analogously to the method described in
example 1.

Yield: 162 mg (48%). MS (ESI): 531 [M+H]", 1H-NMR (DMSO-de): & (ppm) 11.53 (s, 1H),
10.55 (br, 1H), 10.31 (br, 1H), 8.49 (d, 1H), 8.12 (s, 1H), 7.25 (dd, 1H), 7.22 (br s, 1H), 7.19
(dd, 1H), 7.1 (dd, 1H), 7.02 (d, 1H), 7.95 (d, 1H), 8.7 (d, 1H), 5.31 (s, 2H), 4.05 (m, 1H), 3.98
(s, 3H), 3.5 3.8 (m, 8H), 3.1 (m, 2H), 2.9 (m, 2H), 1.7 = 2.1 (m, 8H), 1.4 (m, 2H).



WD 2005/ 077932 PCT/ EP2005/ 001362 -121- Exanple 82
4- (7- Met hoxy- benzof uran- 3-yl net hoxy) - 1
woRBMDI982 2- car boxylic acid {1 -[2-(4-hydroxy-PCTI/EP2005/001362

pi peridin-1-yl)- ethyl] plpqgﬁdln 4-yl}-am de

di hydrochloride 0 O 6: HHCN~- N rOH This

conpound is syntheS|zed from

4- (7- met hoxy- benzof uran- 3-yl net hoxy) -1 Hi ndol e- 2-
Exampkr 8xylic acid (119, see exanple 80) and amine 21

anal ogously to the nethod described in exanple 1.

: 135 (7 0
-7 MEINBDEBF BN BRI g el 2 ool A6 (2 oy
aé 1 7.2 -
plper1%1$l)(&ﬁylmpéﬁdlnayge{rﬁlﬂed%ybboch%? ’ (1 o H)6 0% Cd. 1
H, 6.7 (d 1 5.32 (s, 2H), 5.05 (br, 1 H), 4.05
/ 3H), 2.7 - 3.7 (m 13H, 1.6 - 2.1

4- (7-Met hoxy- ezt ur an- 3-yl net hoxy) -1

H i ndol e-2-carbokxylic acid {1 -[2-((3S, 4S)-4-hydroxy-
3-net hyl -pi peridimmp 1-yl)-ethyl]-piperidin-4-yl}-amde
di hydrochl oride OJQ O 6N O H H=N

@”KNC}OH

This compound is synthesized from 4-(7-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (119, see example 80) and amine 21 analogously to the method described in

example 1.

Yield: 135 mg (73%). MS (ESI): 547 [M+H]", 1H-NMR (DMSO-de): & (ppm) 11.45 (s, 1H),
10.5 (br, 1H), 10.4 (br, 1H), 8.5 (br, 1H), 8.14 (s, 1H), 7.2 -7.3 (m, 3H), 7.1 (dd, 1H), 7.0 (d,
1H), 6.95 (d, 1H), 6.7 (d, 1H), 5.32 (s, 2H), 5.05 (br, 1H), 4.05 (m, 1H), 3.93 (s, 3H), 2.7 —-
3.7 (m, 13H), 1.6 - 2.1 (m, 8H).

Example 83

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((38,45)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yi}-amide dihydrochloride
0/

0
Vi

0O
O
N ﬁ_CN_\_NQ,,,OH



SOH WO 2005/ 077932 PCT/ EP2005/ 001362 -122 Thi s
conpound i s synthesized from
wa2@30meshoxy- benzof ur an- 3- yl net hoxy) - 1 H i ndoP&F/BP2005/001362
carboxylic acid (119, see exanple 80) and am ne 14
anal ogously to the nethod -d&dcribed in exanple 1.
Yield: 100 ng (53%. Ms (ESI): 561 [ MtH +, 1H NMR
(DMSO-d6): b (ppm) 11.5 (s, 1H), 10.6 (br, 2H), 8.5
This cofhpodnd s, syRthdSizé® frorh 437-méthbRy-bedzotulaM3-Aklethoky L 1 -2-
10703 (d g ) Hon (hé),&yl 6. 3 d,Z(X)lﬁ)qfi'%o'ez
Carboghggmééﬂ%%? exaggle(@0) aggipmine §4 analogopsly to theymethod gescribed in
examfed_(m 8H), 0.93 (d, 3H). Exanple 84
. 4-67- Met hoxy- benzof uran- 3-yl met hoxy) - 1
Yield: g0 ﬁwoq5§%2-'%§r(5§iay5%[l\&tiﬂd THENMR EMBO¢ds): By@pon 4.5 (s, 1H), 10.6

i geridi ) | ]1-ni el I '
(. 28 BTN o P! BT8O B PROEN B e B dbusge . h.
6.71 (4.1 9y i8R éSi2Bd3-PP den3H), 2.6 — 4.2 (m, 14H), 1.75 - 2.2 (m, 8H), 0.93 (d, 3H).
4- (7- met hoxy- benzof ur an- 3-yl met hoxy) -1 H-i ndol e- 2-
carboxylic acid (119, see exanple 80) and am ne 50
anal ogously to the nethod described in exanple 1.
Examples84: 166 ng (94% . MS (ESI): 561 [MrH +, 1 H NWR
(DMSO-d6): 6 (ppm) 11.5 (s, 1 H), 10.2 - 10.6 (br,

. 8.5 (d, ,.8.14 (s, 1 , 7.28 (d, 1 , (.23
4-(7-Meloey Bafzdrivan 3 ulietiony 1 Faacle Blgaropxpye Ao Gal(Eh-(4-higro-
piperioﬁ1-95g/l)(pﬂopyl]-di‘beric@nla/(}fbmiéleH)hydl%cﬁ%riélé’ 2H), 5.05 (br, 1

H, 3.93 (s, 3H), 2.9 - 4.1 (m 13H, 1.7 - 2.2 (m
97(d, 3H) (rotaners). Exanple 85
senzof ur an- 3-yl met hoxy) - 1

H-i ndol e- 2- Ylic acid {1-[(S)-2-((3S, 4S) - 4-
hydr oxy- 3- me i peridin-1-yl)-propyl]-piperidin-4-y
| }-am de

This compound is synthesized from 4-(7-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (119, see example 80) and amine 50 analogously to the method described in
example 1.

Yield: 166 mg (94%). MS (ESI): 561 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.5 (s, 1H), 10.2
. —10.6 (br, 2H), 8.5 (d, 1H), 8.14 (s, 1H), 7.28 (d, 1H), 7.23 (s, 1H), 7.2 (dd, 1H), 7.1 (dd,
1H), 7.03 (d, 1H), 6.95 (d, 1H), 6.7 (d, 1H), 5.33 (s, 2H), 5.05 (br, 1H), 3.93 (s, 3H), 2.9 — 4.1
(m, 13H), 1.7 = 2.2 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 85

4-(7-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



WD 2005/ 077932 PCT/ EP2005/ 001362 -123- 0 OO O C

'"-Z~ ~NN-CN H .COH This conpound is synthesi zed
war@bogmesly to exanple | from PCT/EP2005/001362

4- (7- met hoxy- benzof ur an- 3- met hoxy) - 1

H-i ndol e- 2-carboxylic acid, 119 (see exanple 80) and

amine 56. M5 (ESI): 575.1 [l\/|+|—|]+ 1 HNWR (DMSO-d6): b

(ppm 11.49 (s, 1 H, 8.15 (s, 1 H, 813 (d, 1 H),

7.26 (d, 1 Hp~7.22 (t, 1 H, 7.2 (s, 1 H, 7.1 (t, 1

H, 7.02 (d, J1 H, 6.97 (d, 1 H, 6.71 (d, 1 H, 5.34
(s, 2H), 4. 1 H), 3.95 (s, 3H), 3.72 (m 1 H,
2.6-2.93 ( 2.31 (m 1H, 2.23(m 1H),
2.03-2.17 (m 2H), 1.89 (m 2H), 1.66-1.77 (m 3H),

1.42-1.58 (m 2H-01.2-1.4 (m 2H), 0.89 (d, 3H),
0.85 (d, 3H). Exapmle 86 o

4- ( 6- Met hoxy- ben an-34yl oxy) 1
H i ndol e- 2- car boxy

C-NwCi ON -
(oct ahydr o- qui nol i zi n-H-yI§ne i}p’ er lcn-14 yl } - ani
de 0O O O6: HHCNH This conpou s synt hesi zed
from 4 (6 nmet hoxy benzof ur an- 3- yl met hoxy)* 1

) car lic acid (120 [ ep; ation s
Ths oRiBPRY R BEARRGgR SRPPEd FHE RGO Benzofuran-3-
ylmeth@%@cf H-RR&Id- ﬂcgﬁb@@k%cﬁb 1Y9(HSEMHIPEE and amine 56.

[ EP2005/ Q01362 -12

MS (ESI): 575.1 [M+H]", 1H-NMR (DMSO dg): O (ppm) 11.49 (s, 1H), 8.15 (s, 1H), 8.13 (d,
1H), 7.26 (d, 1H), 7.22 (t, 1H), 7.2 (s, 1H), 7.1 (t, 1H), 7.02 (d, 1H), 6.97 (d, 1H), 6.71 (d,
1H), 5.34 (s, 2H), 4.43 (d, 1H), 3.95 (s, 3H), 3.72 (m, 1H), 2.6-2.93 (m, 6H), 2.31 (m, 1H),
2.23 (m, 1H), 2.03-2.17 (m, 2H), 1.89 (m, 2H), 1.66-1.77 (m, 3H), 1.42-1.58 (m, 2H), 1.2-1.4

(m, 2H), 0.89 (d, 3H), 0.85 (d, 3H).

Example 86

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-
(octahydro-quinolizin-1-ylmethyl]-piperidin-4-yl}-amide

/
o

(0]
Z
0]
(0]
sas
Oy
N

~ This compound is synthesized from 4-(6-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (120) (preparation see below) and amine 61 analogously to the method

described in example 1.



Yield: 108 ng (63.8%. Ms (ESI): 571 [MrH +, 1 H NMR
(DVMSO-d6): b (ppm 11 s, 1 H, 81(d 1H, 8.03
w@ 200507192 7.55 (d, 1 (m 2H), 7.08 (dPCT/LP14p5/001362

7.0 (d, 1 H), 6.93 (dd,

1|—? 6.7 (d, 1 , 5.3 (s,

2H), 3.78 (s, 3H), 3.73(m23} 265- 2.85 (m 4H),
2.47 (m 1 H, 2.25 (dd, 1 H), 12-205(m 20H) .
Synt hesi s of 4-(6-nethoxy-benzofuran-3-yl met hoxy)-1

Yield: I*ﬂoembo dﬁmsbgem IW@MM](MINMR (DFmSe a@n@q:spmb 11845 (s, 1H),

i ze hengl
o1 LA oot S8 s TS Tt s Loanin aPier D kD, b33 (aa, 11,
6.7 (dCYI9), 53Rk 9R), w1§1(scgﬂp@rﬁmﬁ el(ﬁ-I)SZJBBh-lEéBES?(rﬂCM% (z&‘atre(m @H), 2.25

exclu5|vely the 6-substituted benzof urane.

(dd, 1%E§|% (MMAP* . 1 HNVR (DMSO-d6): b (ppm) 12. 81
(br s, 1 H), 11.71 (s, 1 H, 8.02 (s, 1 H, 7.56 (d,
1H, 7.18 (s, 1 H, 7.13 (dd, 1 H), 7.01 (s, 1 H),
6. 99 m 1 I—?'o 6.9 (dd,

1 , 6.71 , 1 , 5.33 ,
Synt -pen - H21-|=)ethoxy)-1I-g-(l'indole-';z')-carboxylic(aScid (120):

4- ( 6- Met hoxy’- benzof uran- 3-yl net hoxy) - 1
H i ndol e- 2- carboxylic acid [1l-(2-azepan-1-yi-ethyl)-
This cpimpeundlisreyAthpesizea frioohe3-thedox§-phendl drtalgbusii o thecoethodidescribed

h
for 103 o qhetnes § Db he ST el FRICBIFY 2UBDYHRRFE (Gop O gave
exclughahbibs\B-substtitall fh20furase exanpl e 86) and ami ne 5

s €30 M35 s NI R DTS iy T T, s.02 6,
1H), 7(5@\@01%)7183(3( pamﬂlslda ag) 2710(1)(5 gil)l)lz 979(%;3 12:1)#69(8%0154) 6.71
(d, 1”% %3%83 !r'h%?gés g![') dd, 1 H, 5 7 WD 2005/0779'32
PCT/ EP2005/ 001362 -125 (d, 1 H), 5.3 (s, 2H), 3.8 (s,
3H), 3.7 (m 1 H, 2.85(m 2H, 2.5 - 2.6 (m 8H),

Exampleg (dd, 2H),

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl]-amide
/
o)

0
Vi

This compound is synthesized from 4-(6-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (120, see example 86) and amine 5 analogously to the method described in
example 1.

Yield: 121 mg (50%). MS (ESI): 545 [M+H]’, 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H), 8.12
(d, 1H), 8.05 (s, 1H), 7.55 (d, 1H), 7.2 (m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.91 (dd, 1H), 6.7



2.0 (m 2H), 1.72 (m 2H), 1.45 - 1.6 (m 8H). Exanple
88 4-(6- Met hoxy- benzof uran- 3-yl net hoxy) -1
woRBMDI982 2- car boxylic acid {1 -[2-(4-hydroxy-PCTI/EP2005/001362
piperidin-1 -yl)-ethyl]-piperidin-4-yl}-amde 0 130 O
6:NOHHOCN'"~N, }-OH Thi'82conmpound is synt hesi zed
from 4- (6-met hoxy-benzof uran- 3-yl net hoxy) -1
H i ndol e- 2- carboxylic acid (120, see exanple 86) and
(d, 1H?"9 I, QIIIRGE“@ éDQPIl)'SéY(mOmﬁQ M) @) dBscrd. bésl, BH), 2.35 (dd, 2H),
g70/() M5 (ESI): 547 [MrH +, 1
ZO(WNW?MB@H)GH%*(BE%) Hh. 45 (s, 1 H), 8.1 (br d, 1
H, 803 (s, 1 H, 7.55(d, 1 H, 7.18 (m 2H), 7.08
(dd, 1 H, 7.0 (d, 1 H, 6.9 (dd, 1 H, 6.68 (d, 1
5.3 (s 2H), 4.5 (br, 1 H), 3.78 (s, 3H, 3.72 (m
J@L‘Q&&r 3.4(m 1 H, 229 (m 2H, 2.7 (m 2H, 2.4 (m
20(m 4H), 1.7 (m 4H), 1.5 (m 2H), 1.35 (m

e

“ﬁ{‘?%ﬁxea"%%ag A St AL R
p|pencBﬁ-rrB;ﬂ)lmhylpplpeMdmMan}laryiid)a et hyl ] - pi peri di n-4= yI }-am de

di hydrochl ori de WD 2005/ 077932 PCT/ EP2005/ 001362

-126- 0 O 6:14 OH H-N--\-N SOH Thi s conmpound is

synt hesi ze Qam '

4- (6- met hoxy @f ur an- 3-yl net hoxy) -1 Hi ndol e- 2-

carboxylic a }?0, see exanple 86) and am ne 14

anal ogously to tHe nethod described in

(0]
CO4
N N‘CN—\_N

H

This compound is synthesized from 4-(6-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (120, see example 86) and amine 21 analogously to the method described in
example 1.

Yield: 65 mg (27%). MS (ESI): 547 [M+H]", 1H-NMR (DMSO-de): & (ppm) 11.45 (s, 1H), 8.1
(br d, 1H), 8.03 (s, 1H), 7.55 (d, 1H), 7.18 (m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.9 (dd, 1H),
6.68 (d, 1H), 5.3 (s, 2H), 4.5 (br, 1H), 3.78 (s, 3H), 3.72 (m, 1H), 3.4 (m, 1H), 2.9 (m, 2H),
2.7 (m, 2H), 2.4 (m, 4H), 2.0 (m, 4H), 1.7 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Example 89

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1 H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride



exanple 1. Yield: 188 ng (89% . M5 (ESI): 561 [ MtH +,

1 HNWR (DMSO-d6): b (ppm 11.55 (s, 1H), 10.6 (br,
wWQ@Rkhos5/087932 (d, 1 H), 8.04 (s, 1 H), 7.55 (d, 1 POT/ERF2005/001362

.3 (m 3H), 7.0 (d, 1 H, %9 (dd, 1 H, 6.71 (d, 1

H, 5.34 (s, 2H), 2.6 - 472%8m 14H), 1.75 - 2.2 (m

8H), 0.93 (d, 3H). Exarrple 90

4- (6- Met hoxy- benzof uran- 3-yl met hoxy) -1

Hi ndol e- 2- garboxylic acid {1 -[(S)-2-(4-hydroxy-

pi peri di n- 10 yI) propyl]-piperidin-4-yl}-amde 0 O O

O HHCN - Aoy Thi s conmpound is synthesized from

4- (6- et hoxy nzog ur an- 3-yl net hoxy) -1 H-i ndol e- 2-

car boxylic acld 20, see exanple 86) and anmi ne 50
anal ogously to the nethod described in exanple 1. WO
2005/ 077932 PCT/ EPQO05/ 001362 -127 Yield: 63 ny

(38%. M (ESI): 54 Ho, 1 H-NI\/R(DI\/BOdG) 6
(ppm 11.5 (s, | ] (d H, 8.04 (s H),
7.55 (d, 1 H, 7. Y : dd H, 7.0 (d, 1
H, 6.9 (dd, 1 H, 6.4 (d 1 , N (s aﬂ; ' 4.75

(br, 1 H, 2.6 - 4.1 (m 7H), 0.9 - 2. m20H).
Exanpl e 91 4-(6- Met hoxy- benzof uran- 3-yl hoxy) - 1

M IR AR A e
carbokyic @8kd({$20, e ex&npe 86) and amine 14 analogously to the method described in
example 1.

Yield: 188 mg (89%). MS (ESI): 561 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.55 (s, 1H),
10.6 (br, 2H), 8.5 (d, 1H), 8.04 (s, 1H), 7.55 (d, 1H), 7.1 — 7.3 (m, 3H), 7.0 (d, 1H), 6.9 (dd,
1H), 6.71 (d, 1H), 5.34 (s, 2H), 2.6 — 4.2 (m, 14H), 1.75 - 2.2 (m, 8H), 0.93 (d, 3H).

Example 90

4-(6-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

/
o)

(0]
Z
0]
0]
(A
D Oon
This compound is synthesized from 4-(6-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-

carboxylic acid (120, see example 86) and amine 50 analogously to the method described in

example 1.



HH--N-OH This conmpound is synthesized anal ogously
to exanple | from 4-(6-nmet hoxy-benzof uran- 3-
wQ@kewentiozy) - 1 H i ndol e- 2- carboxylic acid, 120 ¥GEEP2005/001362

exanpl e 86) and am ne 56. %7( ESI): 575.1 [ MtH| +,

1H NVR (DMBO-d6): 6 (ppm "1T'47 (s, 1H), 8.03 (s, 1H),

7.56 (d, 1 H, 7.21 (d, 1 H, 7.19 (s, 1 H, 7.08 (t,

1H, 7.01 (d, 1 H), 692(d 1H, 6.69 (d, 1 H, 53
Yield: 63,mg @dps). BISSESS); 58HM+3L" 684-8IMR (DMSOHJs): B(pPM) (Irh5 &HJH), 8.18

@, 11553 &, 980 (70 Gt .17 140126 708 @ 7. 08, e, 14, 07

(d, 1H9.538 (f, @H) 345 (drx didples 92.1 (m, 7H), 0.9 — 2.4 (m, 20H).

4- (5- Met hoxy- benzof ur an- 3-yl met hoxy) - 1

H- i ndol e- 2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-

pi peridin-4-yl]-am de WD 2005/ 077932 PCT/ EP2005/ 001362
Exampk289 0 O/ OO 6: HHCN _N This conpound is

synt hesi zed from

4- (5- met hoxy- benzof ur an- 3- yl met hoxy) -
4-(6-Msdnaxypenzefueait-2y(methgxy] ﬂHep@m%ﬁrQaﬁb%léC %qi (bw;(s);rﬁd(BS 48)-4-

t crlbed in
hyaroff% P’%”%" Pregageny) %5&%5%5'% PR anfies (ESI): 545 [M+H + 1
H-NI\/R(DI\/SO/d6) b (ppm 11.48 (s, 1H), 8.13 (m

, 7.23 (s, 1 H, 7.2 (d, 1 H, 7.08
& 1 H, 6.92 (dd, 1 H, 6.71 (d, 1
B.74 (s, 3H, 3.68 (m 1 H, 2.83
, 2.35 (dd, 2H), 1.98 (dd,
1.6 (m 8H). Synthesis of
| met hoxy) - 1H-i ndol e- 2- car bo
pound i s synthesized from

90U y_@hhe met hod descri bed
H _>— :HOH

This compound is synthesized analogously to example 1 from 4-(6-methoxy-benzofuran-3-

c acid (121)
- met hoxy- phenol

ylmethoxy)-1H-indole-2-carboxylic acid, 120 (see example 86) and amine 56.

MS (ES!): 575.1 [M+H]", TH-NMR (DMSO-dg): & (ppm) 11.47 (s, 1H), 8.03 (s, 1H), 7.56 (d,
1H), 7.21 (d, 1H), 7.19 (s, 1H), 7.08 (t, 1H), 7.01 (d, 1H), 6.92 (d, 1H), 6.69 (d, 1H), 5.3 (s,
2H), 3.8 (s, 3H), 3.65-3.8 (m, 1H), 3.31 (m, 2H), 2.59-2.92 (m, 6H), 2.01-2.4 (m, 4H), 1.89
(m, 2H), 1.65-1.78 (m, 3H), 1.19-1.59 (m, 4H), 0.89 (d, 3H), 0.86 (d, 3H).

Example 92

4-(5-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl]-amide



for 106 (see exanple 55). 460 ng (86% . Ms (ESI): 336
[MH-, 1 HNWR (DVMSO-d6): b (ppm 12.79 (br s, 1 H),
wQ@12003877965, 1 H), 8.1 (s, 1 H, 7.46 (d, 1 H),PCI/ER200%1001362
1 H, 7.15 (dd, 1 H, 7.06 (d, 1 H, 7.02 (d, 1 H),
6.91 (dd, 1 H), 6.73 (d, 11349~ 5.37 (s, 2H), 3.75 (s,
3H). Exanple 93 4-(5- Met hoxy-benzof uran- 3-yl net hoxy) -1
H i ndol e- 2-carboxylic acid {1 -[2-(4-hydroxy-
pi peridin-1 -yl EthyI]-pi peri di n-4-yl}-am de WO

2005/ 077932\P 005/ 001362 -129- 0 C( O O/ N
N-CN NaOH TR's expeund i s synthesized from
4- (5- met hoxy- benzof yran- 3-yl net hoxy) -1 Hi ndol e- 2-
carboxylic acid (12Iygsee exanple 92) and am ne 21
anal ogously to the netfhod de%:rl bed in exanple 1.
Yield: 105 rrg (659% . Sl y. 547 [l\/|+|—|]+ 1 H NWR
(DVMBO-d6): b (ppm : 1H, 811
(s, 1 H, 7.49 (d, 1 H, H.2 _HN_ 201 (d, 1 H),
7.09 (dd, 1 H), 7.02 (d, 1 H, 693(dd 1 , 6.71
(d, 1 H, 5.33 (s, 2H), 4.51 (br, 1 H, 3.75 (s, 3H),
This c%m?)o(u%l ls]sy’ﬁ')hesf%ﬁ)&lrom (5 Mho}ﬁ%b%ﬁz&fmapzﬁlmegh&{f AH- |r(1dole -2-

m
carbomhp acml (331) (prapapaon SEQMV@ agg amine 5 analogously to the method

benzof ur an- 3-yl net hoxy) - 1H i ndol e- 2- car bo
descrl eﬁ m@ ?1 (1S, 9aR) - 1-

Viekd: (GO0 ML) 4 DAL T KO DMBICp) Bl(prh 1148 (arH), 8.1
m, 2896748 € ), 7.23 (s, 1H), 7.2 (d, 1H), 7.08 (dd, 1H), 7.02 (d, 1H), 6.92 (dd, TH),
6.71 (d, 1H), 5.32 (s, 2H), 3.74 (s, 3H), 3.68 (m, 1H), 2.83 (M, 2H), 2.5 — 2.6 (m, 8H), 2.35
(dd, 2H), 1.98 (dd, 2H), 1.70 (m, 2H), 1.45 — 1.6 (m, 8H).

Synthesis of 4-(5-methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid (121):

This compound is synthesized from 4-methoxy-phenol analogously to the method described
for 106 (see example 55).

460 mg (86%). MS (ESI): 336 [M-H]', 1H-NMR (DMSO-dg): & (ppm) 12.79 (br s, 1H), 11.73
(s, 1H), 8.1 (s, 1H), 7.46 (d, 1H), 7.22 (d, 1H), 7.15 (dd, 1H), 7.06 (d, 1H), 7.02 (d, 1H), 6.91
(dd, 1H), 6.73 (d, 1H), 5.37 (s, 2H), 3.75 (s, 3H).

Example 93

4-(5-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide



OO 6~--X~HN-CNTrN This conmpound is synthesi zed
anal ogously to exanple 1 from
wa2qos/omshoxy- benzof ur an- 3- yl net hoxy) -1 PCT/EP2005/001362
H i ndol e- 2- car boxylic acid 1(122) (preparation see
bel ow) and 1-[ (IS, 9aR) - 1-
(oct ahydr o- qui nol i zi n-1-yl ) et hyl ] - pi peri di n-4-yl am ne
, 61. M5 (ESI): 571.2 [MtH +, 1 H NVR (CD3QOD): 6 (ppm
7.75 (s, 1 H), 27 (s, 1 H, 7.25 (t, 1 H, 7.18 (t,

1 H, 710\% Q 7.07 (d, 1 H, 6.75 (d, 1 H,
6.67 (d, 1 (s, 2H), 4.15 (br s, 1 H), 3.4-3.8
, 3H), 2.9-3.25 (m 4H), 2.53 (br

(br m 7H), 3. 83 (
m 1 H, 1.5-2.3 ( o 14H). WD 2005/ 077932
PCT/ EP2005/ 001362 30 Syn hesi s of

4- (4- Met hoxy- benzof N3- Pet hoxy) 1

H i ndol e- 2- car boxy ﬁ d (1

4- Met hoxy- benzof ur an-3-Har bal h H Fé sol ution
of 4-nmet hoxy- 3- et hyl - benzof uran (J. m .

Synopses (1996),132) (4 g, 24.66 mmol) in 40 m of
This cam@sempblasyntaaﬂ@@u ﬁemeah(ﬁjmemowbqurmaa@ gme%xgm iRdole-2-

carbo@rlg aEIB ??1 ‘rnSé‘t:’ lé b%ndgf%?’lﬁ g‘bjrgedﬂ A8 Olggi),l(ﬁ){g?f{ thlegnetgod described in

en coo
eX&ﬂQWonrated and the crude red solid is used as such in

o . eXjeld 4 86 00% . M8 (ESI): 177.0
vield: 108 513 3 EXT Rs P En B IR Mo EarRater T Siaat, 615
(d, 1HI8et h«sdehydmeamm; cmzza(so\rla) (742(% o), %@sﬁéudwnb )7 05(d, 1H),

095 WLIAGPF A 5 B ek RS AnS 76365, Sben g (m.

1H), 2i86 (adaem 2.7\ (OZHY), QIBY @ diH) L De (i xﬂ)meml %ﬁmr jed( ﬁqoﬁg)’—, 1.35
(m, 2I_{yours is then poured onto ice-col extracte
hree ti mes with DCM dried and evaporat ed. The crude
material is purified by chromatography on silicagel
usi ng hexane and Et QAc (from 20%to 50% . Yield: 1.82

( . M5 (ESI): 196.1 [ MFNH4] + (3)
Exgnﬁgéggwbthoxy benzof ur an- 3-yl net hoxy) -i ndol e-1, 2-di carb
oxylic acid 1-tert- butyl ester 2-ethyl ester, 125

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1 H-indole-2-carboxylic acid {1-[(1S,9aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yl}-amide

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid (122) (preparation see below) and 1-[(15,9aR)-1-
(octahydro-quinolizin-1-yl)methyi]-piperidin-4-ylamine, 61.

MS (ESI): 571.2 [M+H]", 1H-NMR (CD;0OD): & (ppm) 7.75 (s, 1H), 7.27 (s, 1H), 7.25 (t, 1H),
7.18 (¢, 1H), 7.10 (d, 1H), 7.07 (d, 1H), 6.75 (d, 1H), 6.67 (d, 1H), 5.43 (s, 2H), 4.15 (br s,
1H), 3.4-3.8 (br m, 7H), 3.83 (s, 3H), 2.9-3.25 (m, 4H), 2.53 (br m, 1H), 1.5-2.3 (m, 14H).



Indol e ester 125 is prepared from al cohol 124 and 102
under M tsunobu conditions (as described in exanple
wo06077930D5) . MS (ESI): 410.2 [ (M Cwve3) +H +. (B(QT/EP2005/001362

4- (4- Met hoxy- benzof ur an- 3- yI met hoxy) -1

H-i ndol e- 2- carboxyl ic aci d,13822 The title conpound is
prepared fromester 125 by cl eavage with KOH Et OH THF

(as described in exanple 50 for 105). Ms (ESI): 338.2
[MH—|]+, 1 H NWVR (DVMSO- d6) : b (ppn) 11.76 (s 1H) 8. 07

7. 1

H) , 5.39 (s, 2H), 3. 84 (s 3H) VO 2005/ 077932
PCT/ EP2005/ 001362 - 131- Exanpl e 95
4- (4- Met hoxy- benzof ur an- é’l met

h -
(1) Hi4rdisithoxy- %’Mﬂfk‘;ﬁﬁ 3-caehaldehyde; gé(:(yzl ﬁydr oXYy-
To a BJRER bk )&[g-nﬁgh%ké@f&%ﬁ éﬁ'dheﬁnoﬁn §g?1cgo%egg1 448) %) (4 g,
24.66 mlpgmmahyoﬂomoénaﬁmb@ddd Satiam dioxide (3.39.q, 20,59 mmol) and the
N T i D —
evapofdteden®the dviidd =8l 9olid fhised e[sl\éudhm the rdxNiBp.( CD30D) : 6

Viel: %%%?3 erob s Gslhdotdd: & B (2 G Ak (o

6.53 (d, 1 H), 53(s 2H), 3.76 (m 1 H), 3.71
(s H, 3.54 (m 1 H, 2.85 (m 2H)), 273(m 2H)

3
& I&%xyrﬁenzpfuraé%g H‘ﬁth?@% arrpl e 96 e m
The alﬂ@lefv "i{:e'\ﬁ% d&%{ fBF\rébZ% §J§?§§'63’ kﬁ%ld)h%ﬁé%ol%'b P eo2meRaha and
cooled in an ice-bath. Solid sodium borohydride (4 9g, ¥23 2 mmol) is added in portions and
the mixture is stirred for 2 hours. It is then poured onto ice-cold HCI, extracted three times
with DCM, dried and evaporated. The crude material is purified by chromatography on
silicagel using hexane and EtOAc (from 20% to 50%).
Yield: 1.82 g (41%). MS (ESI): 196.1 [M+NH,]".

(3) 4-(4-Methoxy-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 1-tert-
butyl ester 2-ethyl ester, 125

Indole ester 125 is prepared from alcohol 124 and 102 under Mitsunobu conditions (as
described in example 50 for 105).
MS (ESI): 410.2 [(M-CMeg)+H]".

(4) 4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid, 122

The title compound is prepared from ester 125 by cleavage with KOH/EtOH/THF (as
described in example 50 for 105).

S (ESI): 338.2 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.76 (s, 1H), 8.07 (s, 1H), 7.29 (,
1H), 7.21 (s, 1H), 7.19 (t, 1H), 7.1 (s, 1H), 7.04 (d, 1H), 6.83 (d, 1H), 6.69 (d, 1H), 5.39 (s,
2H), 3.84 (s, 3H).



3-net hyl - pi peridin-1-yl)-ethyl]-piperidin-4-yl}-amde
/O-000O r( HHCN N OH This conmpound is
waynwsheeszed anal ogously to exanple I from PCT/EP2005/001362

4- (4- met hoxy- benzof uran- 3- yl net hoxy) -1

H i ndol e- 2- car boxyl i c aci d P32 (see exanple 94) and

amne 14. M5 (ESI): 561.3 [MtH +, 1H- NVR (DVMBO-d6): 6

(ppm 11.47 (s, 1H), 8.09 (d, 1H), 8.01 (s, 1 H),
Exam 4@@5(t 1 H) 7.23 (s, 1 H, 7.2 (t, 1 H, 7.09 (t, 1

01 1H, 6.81 (d, 1 H, 6.65 (d, W

2005/ 077932 PCT/ EP2005/ 001362 - 132 1 H), 5.34 (s,

4-(4-\NeithoxyhehZoflicgn-3-yH)gth&y -9 HeindoleRdycarizxyliq agid {1-[-(4-hydroxy-

p|peruf -ggyl)i LE;’I m&gfi@"r)ﬁ}z%’é%f( g]g ?lr_nl) 6|—|)1 8% gSO(sd(mSI';)I_D

Exanpl e 97 a 4 et hoxy- benzof ur an- 3- yl net hoxy) -
(] ]
71

H i ndol e- 2- oxylic acid {1 -[(S)-2-(4- hydroxy-

pi peridin-1 propyl]-piperidin-4-yl}-amde 10/ O
O 6 "Z~\\ -CN -~-NO--OH This compound is
synt hesi zed “anal ogusly to exarrpl el from

4- (4- met hoxy- benzgf ylnethoxy) 1

H i ndol e- 2- car boxy see exanpl e 94) and
am ne 50. MS (ESI

. (CD3OD): b
(ppn) 7.62 (s, 1)H), 7.13 (s, T H), @TOHng

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-

ylmethoxy)-1H-indole-2-carboxylic acid 122 (see example 94) and amine 21.

MS (ESI): 547.2 [M+H]", 1H-NMR (CD;OD): & (ppm) 7.63 (s, 1H), 7.13 (s, 1H), 7.12 (t, 1H),
7.04 (t, 1H), 6.98 (d, 1H), 6.94 (d, 1H), 6.62 (d, 1H), 6.53 (d, 1H), 5.3 (s, 2H), 3.76 (m, 1H),
3.71 (s, 3H), 3.54 (m, 1H), 2.85 (m, 2H), 2.73 (m, 2H), 2.42 (m, 4H), 2.07 (m, 4H), 1.81 (m,
2H), 1.74 (m, 2H), 1.53 (m, 2H), 1.45 (m, 2H).

Example 96

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid 122 (see example 94) and amine 14.

MS (ESI): 561.3 [M+H]*, 1H-NMR (DMSO-ds): d (ppm) 11.47 (s, 1H), 8.09 (d, 1H), 8.01 (s,
1H), 7.27 (t, 1H), 7.23 (s, 1H), 7.2 (t, 1H), 7.09 (t, 1H), 7.01 (d, 1H), 6.81 (d, 1H), 6.65 (d,



7.04 (t, 1 H, 6.97 (d, 1 H, 6.94 (d, 1 H), 6.62 (d,
1H, 6.52(d, 1L H, 53 (s, 2H, 3.74 (m 1 H, 3.71
W@ 20058932 3.46 (br m 1 H), 2.93 (m 1 H), 2. 70CT/EP2085/001362

H, 2.65-2.75 (m 3H), 2.4 (m 1H, 2.28 (m 2H),

2.12 (m 2H), 1.97 (m 1Hr 18275 (m 4H), 1.35-1.65 (m
5H), 0.93 (d, 3H). Exanple 98
4- (4- Met hoxy- benzof ur an- 3-yl met hoxy) -1

1H), 5+34| (edz}h)ezi&?qar hQ?()’B"ﬂQC(saQH}j 3{71cn£ (19); 264353 ¢:9) rﬁ 2.35 fm, 4H),
3- pi peridin %h‘-)p opyl | - pi peri
1822@5 %@ 1631103/@16 H)H1 |216~1|\t351\K | 9@5290@71)077932
PCT/ EP2005/ 001362 -133 This conpound is synthesi zed
anal ogously to exanple 1 from
4- (%- met hoxy- benzof uran-3- yl met hoxy)-1
Exam ol e-2-carboxylic acid, 122 (see exanple 94) and
am ne 56. M5 (ESI): 575.1 [M+H +, 1 H NVR ( DVBO- d6): b

4- (4-M§a&ﬁ5§2fl bé@rzo"i@r %%-Y Qp@t&oxﬁb ‘Pﬁ%&;ﬁe(fz 'g)aﬁborxyllc a(f q)gl [%% '3—14 pydroxy-

piperidih-0y1){pdopyll-giperidin- 81/I}(alln|dé H, 6.65 (d, 1 H, 5. 34 (s,
2H), 4.42 (m_1 H), 3.79 (s, 3H), 373(m1H)
2.58-2.92 ( 2.3l (m 1H, 222 (m 1H,
2.02-2.17 ( ’1.89 (m 2H), 1.66-1.78 (m 3H),
1216(m H,10.9 (d, 3H), 0.86 (d, 3H). Exanple

99 4- (4, 6-difet ho 9- benzof uran- 3-yl met hoxy) - 1

H i ndol e- 2 car box [ -[(1 S,9aR)-1-

(oct ahydr o- qumol ) )rre hyl ] - pi peridin-4-yl}-am
de di hydrochl ori de0—~Q (

N om

This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid, 122 (see example 94) and amine 50.

MS (ESI): 561.2 [M+H]", 1H-NMR (CDsOD): & (ppm) 7.62 (s, 1H), 7.13 (s, 1H), 7.12 (1, 1H),
7.04 (t, 1H), 6.97 (d, 1H), 6.94 (d, 1H), 6.62 (d, 1H), 6.52 (d, 1H), 5.3 (s, 2H), 3.74 (m, 1H),
3.71 (s, 3H), 3.46 (br m, 1H), 2.93 (m, 1H), 2.77 (m, 1H), 2.65-2.75 (m, 3H), 2.4 (m, 1H),
2.28 (m, 2H), 2.12 (m, 2H), 1.97 (m, 1H) 1.75 (m, 4H), 1.35-1.65 (m, 5H), 0.93 (d, 3H).

Example 98

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

0
V



6:N OHFN~NN This conmpound is synthesized from
4- (4, 6- di et hoxy- benzof uran- 3-yl net hoxy)-1 Hindol e- 2-
wearboxypbl c acid 126 (preparation see bel ow) apdI/APIN®001362

61 anal ogously to the net hq% descri bed in exanple 1.
Yield: 146 ng (76.3%. I\/S(gl 601 [ MtH] +, 1 H NMWR
(DVMBO-d6): 6 (ppm 11.5 (s, 1H) 10.1 107(br 2H) ;
8.1- 85 (br, 1H, 7.8 (s, 1 H, 7.3 ( s, 1H),

This cgmpoyntis synthpsized anglegouslyHy exar@p@ 1(§om]fl M)me@owb@azofqran -3-

oty 1318661 ubbicagp 2 bl iyegd, (o

MS (ESDHHT5. f&{/MtrHlesilH N#IR (DMSO-do): 6(ppm ) 11. 45 (s, 1H), 8.08 (m, 1H), 8.0 (s,

110, 70 Gt Z2 S GRNE Lt 200 el 7 oA P . o5

1H), SHQ’KBEPQX)@FMQ&&%Q 3.79 83} 3Fi 378 nptdna.58s2.8% (mheld), 26 (m, 1H)

22 (1 985 TG00, AR SB0 LB PRLOR, 0 .

3H), 0[8& (d] 3H).H- NMR (DVSO-d6): b (ppm 12.78 (br s, 1 H),

11.7 (s, 1 H, 7.89 (s, 1 H, 7.14 (dd, 1 H), 7.08

(d, 1 H, 7.02 (d, 1 H, 6.78 (d, 1 H, 6.65 (d, 1 H),

6.41 (d, 1 H, 5.31 (s, 2H), 3.79 (s, 3H), 3.31 (s,
ExamBld 99 Exanpl e 100

4- (4, 6- D et hoxy- benzof uran- 3-yl net hoxy) 1

H i ndol e- 2- carboxylic acid {1-[2-(4-hydr
4-(4,6siirpethpei-herzofiran-StWpEihony) pet-indpls- Ztcw?%'maa@ {1 d(15.93Ry-1-
(octah@du@ q%&ﬂzm-gﬂ)mé{/hyl] piperidin-4-yl}-amide dihydrochloride

/

0
0]
VY
—0
0]
o)
@—(
N N ‘CN H
H H =

This compound is synthesized from 4-(4,6-dimethoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid 126 (preparation see below) and amine 61 analogously to the method
described in example 1.

Yield: 146 mg (76.3%). MS (ESI): 601 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.5 (s, 1H),
10.1 - 10.7 (br, 2H), 8.1 = 8.5 (br, 1H), 7.89 (s, 1H), 7.3 (br s, 1H), 7.1 (dd, 1H), 7.0 (d, 1H),
6.8 (s, 1H), 6.62 (d, 1H), 6.42 (s, 1H), 5.28 (s, 2H), 4.0 (m, 1H), 3.8 (s, 3H), 3.75 (s, 3H), 2.8
—3.8(m, 14H), 1.3 -2.1 (m, 12H).

Synthesis of 4-(4,6-dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid
(126):




Thi s compound i s synthesized anal ogously to exanple |
from 4- (4, 6-di net hoxy-benzof uran- 3-yl net hoxy)-1
woR0BMDI982 2- car boxyl i ¢ acid, 126 (see exanpl e BO)/EP20d5/001362
amne 21. M5 (ESI): 577.2 [MH +, 1 H NWVR (DVSO-d6): 6
(ppm 11.46 (s, 1 H), 81(1c&41H), 7.87 (s, 1 H,
722( 1 H, 7.08 (t, 1 H), 0 (d, 1 H, 6.81 (s, 1
,663(d 1 H), 6.42 (s, 1H) 5.28 (s, 2H), 4.49

This C%mfgi]]?ﬂs Sfﬁ}rb%s{zgd g@ﬁ? 3 5%‘érﬁ§lh5§/pg§hgl an%loééyél{f&o %g"r%ethod

descr@bﬂf@@ﬁ(@mexﬂﬂ)pleﬁy (m 4H), 1.5 (m 2H), 1.34 (m

MS (E??% gegﬁ@'@e‘?ﬁ%@@}%g MSQ-0PA8 BT} 12788y 1) 117 6. 1H), 789 s,

1H), 7H44 (ido ! ), Z-GSaqdh 0Ky, 17,22 aicit), {6178 (RAH, %54@ 19, 6.41 (d, 1H), 5.31
Y. 2PR =pi peridin-1-yl)-ethyl]-piperidin-4-yl
(s, 2"'?%%% 33‘?*@%{]g§cﬁ%ri de WD 2005/ 077932

PCT/ EP2005/ 001362 -135- 0 O OOO 11-;~~ _ N_ O™
H H-N Thi s conmpound i s synthesized from
Exa 4- - di met hoxy- benzof ur an- 3-yi net hoxy) -1 Hi ndol e- 2-
ylic acid (126, see exanple 99) and anine 14

anal ogously to the nethod described in exanple 1.

4-(4, 6Y%ﬁse%ox25beﬁﬂofwa Z -ylnm&?ﬁh D—I*lntﬁa?é-Z[Mﬂ'cﬂxzﬂic QCI%W I'g/droxy-

piperidig;1-wl)- ﬂyﬂyl]-wpsrzdl(l -yl}talH)de 7.25 (s, 1 H, 7.1 (dd, 1 H),
7.02 (d, 1 8 (d, 1 H, 6.64 (d, 1 H, 6.4 (d, 1
H, 5.26 (5, 1 (br, 1H, 405(m 1 H, 3.8
(s, 3H, 3.7 , , 2.6 - 3.8 (m 12H), 1.75 - 2.2
(m 8H), 0.93 (d, §H) . Exanple 102
4- (4, 6- D met hoxy- ben®of ur an- 3-yl met hoxy) - 1
H i ndol e- 2- car boxyl j d a-[(S)-2-(4-hydroxy-

Oy

This compound is synthesized analogously to example 1 from 4-(4,6-dimethoxy-benzofuran-
3-ylmethoxy)-1H-indole-2-carboxylic acid, 126 (see example 99) and amine 21.

MS (ESI): 577.2 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.46 (s, 1H), 8.1 (d, 1H), 7.87 (s,
1H), 7.22 (s, 1H), 7.08 (t, 1H), 7.0 (d, 1H), 6.81 (s, 1H), 6.63 (d, 1H), 6.42 (s, 1H), 5.28 (s,
2H), 4.49 (m, 1H), 3.8 (s, 3H), 3.76 (s, 3H), 3.73 (m, 1H), 3.16 (m, 1H), 2.85 (m, 2H), 2.69
(m, 2H), 2.36 (m, 4H) 1.99 (m, 4H), 1.7 (m, 4H), 1.5 (m, 2H), 1.34 (m, 2H).

Example 101

4-(4,6-Dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-((3S,4S5)-4-
hydroxy-3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride



pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde iOO i0O

On\\ OHHC" _No -CH This conpound is synthesi zed
w@e@bsogessly to exanple 1 from PCT/EP2005/001362

4- (4, 6-di-met hoxy- benzof uran- 3-yi nmethoxy)-1

H-i ndol e- 2- carboxyl i ¢ aci d,13%26 (see exanple 99) and

amne 50. M5 (ESI): 591.3 [M+tH +, 1 H NWVR (CD30D): 6

(ppm 7.63 (s, 1 H, 7.23 (s, 1 H, 7.14 (t, 1 H),

704(d 1({ 6.67 (s, 1 H, 6.62 (d, 1 H, 6.37 (s,

d, 3.8

5.35 2H), 3.85 (m 1 H), 2 (s, 3H), 3.78
(s 3H), 3. oL H, 305 (m 1H, 2.8 (m 1H,
2.75-2.87 ( Q2.35-2.55 (m 3H), 2.24 (m 2H),

2.08 (m 1 H); -1.95 (m 4H), 1.45-1.75 (m 4H),
1.04 (d, SH)O WD |2005/ 077932 PCT/ EP2005/ 001362 -136-
Exanpl e 103 4- (4 oD met hoxy- benzof ur an- 3-yl net hoxy) -1
H- i ndol e- 2- car boxyli c ac:ldo{l [(S)-2-((3S,4S)-4-

hydr oxy- 3- et hyl @ '\ -propyl ] -piperidin-4-y
|'}-am de | O~ ON 6: Ny ~N,¢ Thi s
conpound i s synthesi zét ariah exarmgje | from
4- (4, 6-di met hoxy- benzof uran- 3- yI rreth -1

H i ndol e- 2-carboxylic acid, 126 (see exanple 99) and
. amne 56. M5 (ESI): 605.1 [I\/H—|]+ 1 HNWR (CD3OD): 5
This cpmpayndrisgynthgsizad tpm 47(42@d(r@ethqu|=l|)enzqfu1@ @-ylmqthq;q;y) -1H-indole-2-

carbo%ﬂl@gc&i 31 26! s%@ ex@m}_@% 43?? gg& (aﬁ?ne 1 %aﬁa@ouél% S@thg@é’tﬁo%a%scnbed in

examm%13H) 2.78.3.17 (m 6H), 2.57 (m 1 H), 2.23.2.47

Yield: %W@é)zmg%géi)zéﬂ{% '%‘:P”%W gﬂlggé ) 'ngiél’r?) 11.5 (s, 1H), 10.6
(br, 2H). 8.5 (d, 1H), 7.87 (s, 1H), 7.25 (s, 1H), 7.1 (dd, 1H), 702 (d, 1H), 6.8 (d, 1H), 6.64
(d, 1H), 6.4 (d, 1H), 5.26 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 3.8 (s, 3H), 3.77 (s, 3H), 2.6 -
3.8 (m, 12H), 1.75 - 2.2 (m, 8H), 0.93 (d, 3H).

Example 102

4-(4,6-Dimethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl}-piperidin-4-yi}-amide

QMC}Q

This compound is synthesized analogously to example 1 from 4-(4,6-dimethoxy-benzofuran-
3-yImethoxy)-1H-indole-2-carboxylic acid, 126 (see example 99) and amine 50.

MS (ESI): 591.3 [M+H]", 1H-NMR (CD;0D): & (ppm) 7.63 (s, 1H), 7.23 (s, 1H), 7.14 (t, 1H),
7.04 (d, 1H), 6.67 (s, 1H), 6.62 (d, 1H), 6.37 (s, 1H), 5.35 (d, 2H), 3.85 (m, 1H), 3.82 (s, 3H),
3.78 (s, 3H), 3.57 (m, 1H), 3.05 (m, 1H), 2.89 (m, 1H), 2.75-2.87 (m, 3H), 2.35-2.55 (m, 3H),
2.24 (m, 2H), 2.08 (m, 1H), 1.8-1.95 (m, 4H), 1.45-1.75 (m, 4H), 1.04 (d, 3H).



Exanpl e 104 4-(5, 6-di net hyl - benzof ur an- 3-yl met hoxy) - 1
H i ndol e- 2-carboxylic acid {1-[(1 S, 9aR)-1-
W@ owbalmpsr o- qui nol i zi n-1-yl ) net hyl | - pi peri di n-BeyEP20851001362

de di hydrochloride O O O Hlslé-\ ~N nN WD 2005/ 077932

PCT/ EP2005/ 001362 -137 Thi s conpound is synthesized

from

4- (5, 6-di met hyl - benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2-

carboxylic acid 127 (preparation see bel ow) and am ne

61 anal ogously to the nmethod described in exanple 1.
Exam@i€hds 146 ng (76.3%. MS (ESI): 569 [ MtH +, 1H NWR

- 5 (ppm 11.45 (s, 1H), 10.4 - 10.4 (br,

2H), 8.5 (br, 1 H, 8.02 (s, 1 H, 7.45 (s, 1 H, 7.38
4-(4,6(Bimethdbdy- beﬁzmra(nhﬁ-ylmetﬁoﬁyi) 1H7ndole- Qd:ﬂarbdkyh@ acid { DRS|-d; ((KB 48)-4-
hydro%_yﬁ?-nleir%lglpfré@t?-gl) pﬁ%y] pl%rlg%\-zwl} ag‘flﬁné 1 1 3? (m3'

12H). Synthesis of

4- (5, 6-di met hyl - bgnzof uran- 3-yl net hoxy) - 1

H- i ndol e- 2- ci ic acid 127 : This conpound is

synt hesi zed i3, 4- di met hyl phenol anal ogously to the

met hod descri hed for 106 (see exanple 55). MsS (ESI):

334 [MH -, T

NI\/R(DI\/SOdG) b(ppn) 12.9 (br s, 1
H, 11.55 (s, 1 H) , 7.47 (s, 1 H,
7.38 (s, 1 H, 7.1 (m 2H), 6.7 (d, 1
H, 5.3 (s, 2H), 2. g@ Exanpl e
benzofu an-

105 4- (5, 6-D net hyl - ox 'LC]H
H i ndol e- 2-carboxylic acid {1 - [2(4h xy-
pi peridin-1-yl)-ethyl]-piperidin-4-yl}-anm'de -, a?

This compound is synthesized analogously to example 1 from 4-(4,6- dlmethoxy -benzofuran-

3-ylmethoxy)-1H-indole-2-carboxylic acid, 126 (see example 99) and amine 56.

MS (ESI): 605.1 [M+H]", 1H-NMR (CDsOD): & (ppm) 7.64 (s, 1H), 7.23 (s, 1H), 7.15 (t, 1H),
7.05 (d, 1H), 6.69 (s, 1H), 6.64 (d, 1H), 6.38 (s, 1H), 4.85 (s, 2H), 3.88 (m, 1H), 3.84 (s, 3H),
3.8 (s, 3H), 2.78-3.17 (m, 6H), 2.57 (m, 1H), 2.23-2.47 (m, 3H), 2.03-2.21 (m, 2H), 1.87-1.98
(m, 3H), 1.45-1.8 (m, 4H), 1.08 (d, 3H), 0.99 (d, 3H).

Example 104

4-(5,6-dimethyl-benzofuran-3-yImethoxy)-1H-indole-2-carboxylic acid {1-[(1S,9aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yl}-amide dihydrochloride



) OHH-N~ N, }-CH This conpound is synthesized from

4- (5, 6-di net hyl - benzof uran- 3-yl met hoxy) -1 Hi ndol e- 2-
w@200boxwBi c acid (127, see exanple 104) and anPCEERD05/001362

anal ogously to the nethod described in exanple 1. WO

2005/ 077932 PCT/ EP2005/ 00t36Z - - 138 Yiel d: 96 nrg (51

%9 . M5 (ESI): 545.5 [ MtH] +, 1H—Nl\/R(Dl\/ISOd6) 6 (ppm

11.5 (s, 1 H, 8.09 (d, 1 H, 8.05 (s, 1 H, 7.22 (s,

This cémgéurzg rs]s? t&b\%snz&%#ém 4. (§Q d&&@hg]oemofﬂan% Hyﬁjnetﬁo%g) Ig-mdole -2-
carboxyjic agid7127 r(prepafa)tlon 3es@e(om) and Hynmezﬁ‘e@n@hagom to meme(th@d

2.38 3 2.35 4 1.95
descripgd bl & ) iy 1 45 (mH)zH) G
Yield: BExamy @61306). M&‘B (EE83) %GQMW] ; blémeR lﬁD?&Bd@N orépmoxiyf) 481 (s, 1H),
10. 41%?‘ &fyzé)zﬁe%ﬂ?y ﬁér % 128( ﬂ_| }3?‘5 (g ﬁ?y??égg per)r di n-(ar- yI1H)’ 71
(dd, 1H), andi@, dHiYIT ¢ HiH)r 5.des,QH)O0GmMLAHD 28 H 3-8 (ri/ 1481, TBRs, 3H),

coppound is .S sized from
2.28 (i’-{@: z%d'l #Tit(ﬂ{f?&% nzof uran- 3-yl net hoxy)-1 Hi ndol e- 2-

carboxylic acid (127, see exanple 104) and am ne 14
anal ogously to the nethod descrl bed in exanple 1.
Y el d 0,

(d, 1 H), 8. 02 (s 1 H, 744%:(s, 1 H, 7.4 (s, 1 H),
725(d 1H, 7.1 (dd, 17, 7.02 (d. 1H, 6.7 (d.
H, 5.29 (s, 2H), 4.05 (ni, 1 H, 2.6 - 3.8 (m

This céﬁ‘@éu?@rs%gp&%s%gﬂrorgﬁ % #eth%menol énglcr?gous?y % tﬁg}ne%wd described

for 108(¢<s, SabBiphebdbly| - benzof ur an- 3- yl net hoxy) - 1

ms (281): 39217147 TAIRARYDMs GG %5 (o 2.0 frlst 1 AY I8 (s, 1H), 8.02 (s,
1H), 7.47 (s, 1H), 7.38 (s, 1H), 7.15 (dd, 1H), 7.0 (m, 2H), 6.7 (d, 1H), 5.3 (s, 2H), 2.35 (s,
3H), 2.3 (s, 3H).

S

Example 105

4-(5,6-Dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

o |

P

(o)

O
SN

H

This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (127, see example 104) and amine 21 analogously to the method described

in example 1.



pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde
di hydrochl ori de WD 2005/ 077932 PCT/ EP2005/ 001362

w0 18%/07@BD 6:N O H H-N ~N, }-OH Thi s conpoundP@BEP2005/001362
synt hesi zed from

4- (5, 6-di met hyl - benzof ur an- §§9Inethoxy)-1 H- i ndol e- 2-
carboxylic acid (127, see exanple 104) and anine 50
anal ogously to the nethod described in exanp

Yield: 9B engi(5 1% 2MSy ESH6 5454 IMVEI( BSNMREBMSOvld) 3-( ppin)m\ﬁ/ﬁs 1H),
8.09 (é%ag%g)( )(Pz?(s 311?27(1’8 (s, '1H7') 7. 10%&%:1 %mlﬁoficﬂém) 6,88 (5. 1H),
6.7 (d( &), £.28)(s, 22H)25 464d, TH¥B, 7 (m, ﬂl-()zgj% fmy H) 2.893m, @H)a2. F|)(m 2H),

25 (36311) %%E_&D(& gﬂ)ggéggm( %H} 25 (rg 841? '?3% kHTM 45’-(n9t 2H)4413 (m, 2H).

1.35/ 1.3 (d, 3H) (rotamers) Exanpl e 108
4 (5 6- Di met hyl - benzof ur an- 3- yl met hoxy) - 1H i ndol e- 2- ca
ll)eowélc acid {1-[(9)-2-((3S,49)-4-
———ml%rdm‘x 3-net hyl - pi peridin-1-yl)-propyl]-piperidin-4-y
| }-am de di hydrochloride O OOHHOCN--N SOH Thi s

4-(5, GQQH%Qigngeh&f&M%%ﬁé%Qy T Hlmdole 2- carboxyllc acid {1-[2-( 3S 48)-4-
é di net hyl - benzof ur an- 3- (% P‘){ﬂlﬁ Hlndrd?eez_
hydroxyy m*whpdoeaew zliztﬁv'l@&@”es@a‘{rw -8y 4@ SR

anal ogously {o the nethod described in exanple 1.
Yield: 130 ny 80/% M5 (ESI): 573 [MrH +, 1 H NMR
( DVBO- d6) : @ 11.5 (s, 1H), 10.4 - 10.6 (br,
2H), 8.52 (d, \Z 802 (s 1H, 7.45 (s, 1 H, 7.4

(s, 1 H, 7.25 (s| 1 H, 7.12 (dd,
NQ'”OH

o
@ 8 <
This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (127, see example 104) and amine 14 analogously to the method described
in example 1.
Yield: 105 mg (56%). MS (ESI): 559 [M+H]", 1H-NMR (DMSO-de): & (ppm) 11.5 (s, 1H), 10.6
(br, 2H), 8.5 (d, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.4 (s, 1H), 7.25 (d, 1H), 7.1 (dd, 1H), 7.02

(d, 1H), 6.7 (d, 1H), 5.29 (s, 2H), 4.05 (m, 1H), 2.6 — 3.8 (m, 13H), 2.33 (s, 3H), 2.3 (s, 3H),
1.75-2.2 (m, 8H), 0.93 (d, 3H).

Example 107

4-(5,6-Dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride



WD 2005/ 077932 PCT/ EP2005/ 001362 - 140 1 H), 7.03
(d, 1 H, 6.7 (d, 1 H, 53 (s, 2H, 5.1 (br, 1 H),
wa2@s/0¢m321 H), 2.8 - 3.9 (m 13H), 2.32 (s, BE/EPDIA®1362
(s, 3H, 1.9 - 2.1 (m 6H, 1.32 (d, 3H), 0.93 (d,
3H). Exanple 109 4-(4-Et hoxysgphenyl)-1
H- i ndol e- 2- carboxylic acid
{1-[1(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-
piperidin-4-yl}-amde 0J O H HCN ~NaOH This
conpound i s sSymrithesized anal ogously to exanple | from
4- (4- et hoxy ©-1 H indole-2-carboxylic acid,
[ akogously to 128, see exanple 141) and
amne 50. M (ES|): 505.2 [MtH +, 1 H NVR ( DVMSO- d6):
6 (ppm 11.6 (s, d, 8.25 (d, 1H), 7.56 (d, 2H),
7.36 (d, 1 H), 7.31 (s, 1@, 7.2(t 1 H, 7.05 (d,
2H), 7.02 (d, 1 , 4.09 (g, 2H), 3.76
(m 1 H, 3.37 (m (m 5H), 1.85-2.43

m 6 1.42-1.83 (m Ho6 3 (m
(2), OH293(d 3H). E>(<arrplle_|)1H104(4—ke't nyl()-l

H i ndol e- 2- carboxylic acid
This cpinplo() isZy(thebiged {mm4}(5:;G~rd|rdethylabey1lz§»fumn@@ylnjethoxy) 1H-indole-2-

carbofyR 381 Kb el fog] ah abied B SrRlpopusTE sf 1 Jacthd described

in exaa{pa& ogously to exanple | from 4-(4-met hoxy phenyl) 1

d l 1 d
e e R
10.3 { FR6YbrlAHH 3 A &, 1M) 1,12 &, 38),(H45 G, M), 77398, 1 H), 7.25 (s, 1H), 7.1
(dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 2.9 — 4.1 (m, 13H), 2.35 (s, 3H),
2.28 (s, 3H), 1.7 - 2.2 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 108

4-(5,6-Dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,4S8)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride

Q
Vi

0]
04
g C}Q

This compound is synthesized from 4-(5,6-dimethyl-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (127, see example 104) and amine 56 analogously to the method described
in example 1.

Yield: 130 mg (68%). MS (ESI): 573 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.5 (s, 1H), 10.4
- 10.6 (br, 2H), 8.52 (d, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.4 (s, 1H), 7.25 (s, 1H), 7.12 (dd,



2H), 7.34 (d, 1 H, 7.31 (s, 1 H, 7.2 (t, 1 H, 7.06
(d, 2H), 7.01 (d, 1 H, 4.44 (d, 1 H), 3.81 (s, 3H),
w@2005/0¢1982 1H), 2.96 (m 1H), 2.6-2.95 (m 5H), PQI/BE2085/d01362
(m 5H), 1.92 (m 1H), 1.2-1,485 (m 8H), 0.91 (d,
3H). The 4-aryl oxy-indol e-2-car boxam des are generally
prepared by a coupling of the 4-hydroxy-
ol e- 2- carboxanm des with the correspondi

140, 705 @udiio 65 f5h 01D b4 e ( KB drh GBS, 25 3.9 (m, 13H), 2.32
h 7 R6 OH O J
(s, SR Lo Brp g Hin, &FD. (3R 0 B 1S i DeA o
ORL R I\ ODI\/FR2I L\ O RBRNO-\ R4 R5 2. H2,
Pl-C R NOHR3 NHR 3. tBUONOR4 R5 R4 R5 4. LiOH
e 111 4-Phenoxy-1 Hindol e-2-carboxylic acid
‘%E[E??‘ggazepan- 1-yl-ethyl)-piperidin-4-yi]-amde i 0\
O HH-N~ N This conmpound is synthesized anal ogously
4-(4- Etlﬁbx@tﬁlﬁfpill)%m lﬁdd)mdcaﬁﬂitﬁdym(s(md{H(SPEQhay&roandqul1 -#)-propyl}-
preparati on see below) and amne 5. Yiel
p'Pe”%é lfl % of a beige solid; MS (ESI): 459.4 [MH] ,
IH-NI\/R (DNBOdZ_,:)I b (ppm 11.7 (s, 1 H, 8.22 (d, 1

H, 7.34 (dd, 28, 7.24 (d, 1 H), 7.04-7.15 (m 3H),
6.95 (d, 2H), 6} 55

OO

This compound is synthesized analogously to example 1 from 4-(4-ethoxy-phenyl)-1H-
indole-2-carboxylic acid, (preparation analogously to 128, see example 141) and amine 50.
MS (ESI): 505.2 [M+H]*, 1H-NMR (DMSO-d): 8 (ppm) 11.6 (s, 1H), 8.25 (d, 1H), 7.56 (d,
2H), 7.36 (d, 1H), 7.31 (s, 1H), 7.2 (, 1H), 7.05 (d, 2H), 7.02 (d, 1H), 4.48 (m, 1H), 4.09 (q,
2H), 3.76 (m, 1H), 3.37 (m, 1H), 2.58-2.96 (m, 5H), 1.85-2.43 (m, 6H), 1.42-1.83 (m, 6H),
1.37 (1, 3H), 1.33 (m, 2), 0.93 (d, 3H).

Example 110

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyll-
piperidin-4-yl}-amide

O/

0
O
O



WO 2005/ 077932 PCT/ EP2005/ 001362 -142 (d, 1 H), 3.72
(m 1 H, 2.85 (m 2H), 2.52 - 2.6 (m 6H), 2.38 (m
wWQ@Rkhos/027982 (t, 4H), 1.72 (m 2H), 1.48 (m 8H)PCTI/EP2005/001362
Synt hesi s of 4-Phenoxy-1 Hindol e-2-carboxylic acid
(129): (1) Step A - 141 -
4-(2-Ni tro-phenoxy)-1Hi ndol e- 2-carboxylic acid et hyl
ester (130) 4-Hydroxy-1 Hindol e-2-carboxylic acid
. frd L -1H-
This Wgﬂgg ﬁntﬂ&lﬁd Qanal%gét}@y m‘%a)na@é;‘ﬂdrl Srﬁ;{l) l%‘e-gidéﬂ*l%nw dhen n%/l) 1H
indolep?- caﬁbnwlu@;mfcbﬂﬂ&ﬁsaﬁeexammeanwcmdtanwe 58f potassium
O u [ r
s (LSRR 1l (OVEOBI2S I LEass 1D, ol Y50 (o
2H), mfs((dmél)ﬂs?e(ﬁaﬂbh),a?t 24t dHYet06 edabpd -t @k dth.ed.44 (d, 1H) 3.81 (s,

o), 1800, UBh2 AU AR L PGP LTl P2l T 2108

(m, 8lé)1@y:ﬁ1r(dt3:ld) The crude product is used in the next step
wi thout further purification. Yield: 0.72 g (91 % of
a beige solid. Ms (ESI): 325.2 [MH -, 1 HNW
The 4-aMBLy-ielple-Bycénbprdmide? atdbgéreerally pripnared by @dioudlind) of the 8-hydroxy-

indolég-%aréz%é%lgez @‘%Itég}:%@g(gggmé Iéﬂ% 21711‘,7(9 berZZe.gés %Igeac}lpn Scheme

15). 3H. (2) Step B:
4- (2- Am no- phenoxy) - 1H i ndol e- 2- car boxyl i ¢ aci d et hyl
(131) 130 (0.5 g, 1.532 mmmol) is dissolved in 100 m
of ethanol and, after addition of Pd-C (100 ng), the
Reactibn SghemesiShydr ogenat ed at room tenperature for 3
hours. The mxture is filtrated over celite to renove

t he cat al yst e por atred.reYi el d: 390 ng (86%) oiasa
grey solid Rgﬁ 297 H+, 1 H (DI\/SO b

11, 9@ X H 2H), ha(s, R -H
6

38 ( > ¥ H) di 9R19§b ' ELngE(AFé H?zH)ﬁgi i
0. m R OI ) R2
(t,") H)O_\(S Step 4 Phe J o|n6|ole 2-car bo Q P
"C|d et hyl e&ti@rPdC132) Tegt>pHuty| oftrite (0.2 N NR
1.687 mol ) F<4N9sol ved in /& nfSof di et hyl f or manide RS
and heated to 5C A solution of 131 (0.5 g, 1.687
mmol) in 5 nm of dinmethylformam de is added dropw se
and the mxture is stirred of additional 10 m nutes.
Exa qu!igown solution is cooled to roomtenperature,
d with diethyl ether and washed with 2N HCl and
brine. The organic |ayers are dried over sodium

4-Phe§Hinl MALiS ANY- EURRIESAES [1- B0 ep oM IS 1 RIS erlaR &y TBnfde -

H H

This compound is synthesized analogously to Example 1 from 4-phenoxy-1H-indole-2-
carboxylic acid 129 (preparation see below) and amine 5.

Yield: 105 mg (41%) of a beige solid; MS (ESI): 459.4 [M-H]', 1TH-NMR (DMSO-dg): & (ppm)
11.7 (s, 1H), 8.22 (d, 1H), 7.34 (dd, 2H), 7.24 (d, 1H), 7.04-7.15 (m, 3H), 6.95 (d, 2H), 6.55



brown oil) is further purified by flash-chromatography
(hexane / ethyl acetate 9:1). WD 2005/ 077932
weasBPRED5/ 001362 -143 Yield: 163 ng (34% OPCHEP2005/001362
yel l ow solid; Ms (ESI): 28014% [MH] 1 H NVR ( DMSO- d6) :
6 (ppm 12.05 (s, 1 H), 3 7.35 (d, 1 H),
7.23 (m 2H), 71(dd 1H) 70(d 2H) 682(s 1
H, 6.6 (d, é % H% St ep
(d 1HD: 3. 7% (ren 2135+(m ﬁtﬂél?e5 @aﬁﬁ@x@ﬂ); é3 deZU 223§ (t144), 1.72 (m,
1(4]86@1@, 0.569 mMmmol ) is dissolved in 5 m of nethanol
and treated with a solution of LiOH (27.2 ng, 1.138
nmmol) in 3 n of water. The mxture is stirred at room
tenperature overnight. Since the reaction is not
conpl et pbifddid of 34 enloRPAH-IdoYe-2-33riBkylié agR1 (179)) 1S
added and-tne SUITrrIng 1 s continued for addl tlonal
18h. After evaporation, the crude product is
acidified at OCwith 2M HCl and extracted w th ethyl

mi‘ﬁfl o %&Sﬁ@%&%ﬁ%m@%ﬁﬁie%%&%@ Y Fsid 3 Ster (130)
4—Hyd%’<§%%%n§gll.e?j<(‘asrwiﬁiE)g’l:pd 1e{?.%g%?t%!yl015 1?.&?&%@1§Ig¥§%&@ro-ﬁtro-

benzene 3& 25 Ml 12.446 mmad) grendiszeived ih 1@y af dimety|formamidd, After addition

of pOt%@urq'o%blgﬁitgs(gﬁ%i%éﬁ@pg@g g%oxy hllgés gﬁéﬂ%@&\%r Hg%t at room
tempefratuie2- Taz@ ﬁm'reactgm-reb(hye js @iaperatet] wnder yéducadipgessul@, Gissolved

with eﬁxa%geté_t'e 'é" Waﬁh%(w-m \N%te{?oflﬁ)@ @%nkﬁfl?y(%y§%%§@r|e?e&er sodium sulfate

5gous!
and e\Haporajadi eTr@Lcrmm bmdyd:tl ig used i the Bextstappwithatuit furthee purification.

viors I LA S U Byl o, Vil SO o o

12.15 (9pid), 8.11d,681)( &6 (ddHH), 8.32 ((rd 2H), 735 (d8, 2H],M.0R4) 1HY,. 6185 (m,

1#), gy T s Sl e 105 Das (h 2y Das

2.58 (m 8H), 2.35 (m 2H) 2.25 (s, 3H),1.98

(2) Step B: 4-(2-Amino-phenoxy)-1H-indole-2-carboxylic acid ethyl (131)

130 (0.5 g, 1.532 mmol) is dissolved in 100 mi of ethanol and, after addition of Pd-C (100
mg), the mixture is hydrogenated at room temperature for 3 hours. The mixture is filtrated
over celite to remove the catalyst and evaporated.

Yield: 390 mg (86%) of a grey solid. MS (ESI): 297 [M+H]", 1H-NMR (DMSO-ds): & (ppm)
11.95 (s, 1H), 7.13 (m, 2H), 7.0 (s, 1H), 6.88 (m, 1H), 6.8 (dd, 1H), 6.75 (dd, 1H), 6.5 (m,
1H), 6.38 (m, 1H), 4.9 (br, 2H), 4.3 (q, 2H), 1.3 (1, 3H).

(3) Step C: 4-Phenoxy-1H-indole-2-carboxylic acid ethyl ester (132)

Tert-butyl nitrite (0.2 ml, 1.687 mmol) is dissolved in 5 ml of dimethylformamide and heated
to 65°C. A solution of 131 (0.5 g, 1.687 mmol) in 5 ml of dimethylformamide is added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room temperature, diluted with diethyl ether and washed with 2N HCI and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (370 mg of a
brown oil) is further purified by flash-chromatography (hexane / ethyl acetate 9:1).



(m 2H), .75 (m 2H), 1.48 - 1.55 (m 8H). W
2005/ 077932 PCT/ EP2005/ 001362 -144 Synthesis of
W@ 2006001991 oxy- 1 H- i ndol e-2-carboxylic acid (13BJT/EPDP5/001362
Step A - 143.-
4- (5-Methyl -2-nitro- phenoxy} -"1H i ndol e- 2- car boxyl i c
acid ethyl ester (134) 4-Hydroxy-1

H i ndol e- 2- carboxylic acid ethyl ester (1 g, 87
Yield: he8Img a4de)of Al wdjowsznhd’réﬂ&szSIl 28014 %%eﬂi%@@@%) S (ppm)

) [ e
120505 BRTR70eh ST MO R4 AP dFkD (2 02 s, 1)
6.6 (dc dilharthtae 2. B3 ¢, 38).74 mml) the m xture is stl rred
over night at room tenperature. Then the reaction
m xture i s evaporated under reduced pressure,
di ssolved wth ethyl acetate and washed with water.
(4) TheSteganiRhenayxpidl-tadoletRicath axydic asbtblﬂaﬁ) sulfate and
evaporated. The crude product is used in the next step

132 (150 Rew- 559 rmll is gisspived it § 81 of mefhangl ang teepted W@'B%SOM'O” of
LiOH ?Z?b?h@e (15 ﬂgb'n%olb/%ﬁ FPbi watts Ire\Midute |slst|H'eB|Wroom I_|;cem%er£‘=;”cure

overnight. Sinqg)tt éye on Mﬂot]_:oquloleté' 'ﬁL@)(ggdltlorqq) LlO&-l @@ @, .25 mmol) is
added’%_:ad t@(e@%rr‘n?ws cé'rrk@n’ue& f@r a{cﬂltloggm’thAﬁ@r év%pov%tﬁlbn ]thg' cklde product is

Am no- 5- net hyl - phenoxy) -

2) (2
acicfpR B it 24 BLaryA aragisamirgh acklsice T he B byers pre died

Sdiuh marRbhd eSastirasg! ved |n 250 m of ethyl acetate
over It.lIl &%p hdltl%dn o? (200 lglg*) the m xture is

Yield: Hﬁ@mﬁ;@@a@f/@@f atyeH%ﬁPhObeef%‘-‘tlh 28311, 3 HHMRs(DM${e-ds): O (ppm)
Upeois 1t bt e o ¢ e
129(&“ @l 1%9@ dii)ezasfsg&rjaﬂg)d‘f%( sz.l)t'lﬁ ] 2?4787%% 1H) 70(d 2H),
675(§01H)d65§’$d(’3§|) 311 [MtH + ]+, 1 H NVR (DVSO d6) 6
(ppm) 11.95 (br, 1 H), 7.13 (m 2H), 7.03 (s, 1 H),
672(s 2H), 6.58 (s, 1 H), 6.37 (m 1 H), 4.68 (br,
2H), 4.3 (q, 2H), 2.08 (s, 3H), 1.3 (t, 3H. (3) Step
Example 2121 Tol yl oxy-1 H-indol e- 2-carboxylic acid ethyl
ester (136) Tert-butyl nitrite (0.428 m, 3.609 mml)

oJ ved m . of Ifo e and,  heate
4 To BT RdSs A farBamye Seigd (& ot {o'y'b%bﬂ)nﬂlﬂ?ﬁ'd'f‘n B e
of di met hyl f ormam de_4s added dr opw se and the
m xture is stirred/‘df\ditional 10 m nutes. The brown
solution is cool oomtenperature, diluted with

di et hyl et her and mashed mnth 2N HClI and brine. The
organi c
@10

This compound is synthesized analogously to Example 1 from 4-m-tolyloxy-1H-indole-2-
carboxylic acid 133 (preparation see below) and amine 5.

Yield: 12 mg (11.3%) of a white solid; MS (ESI): 473.3 [M-H], 1H-NMR (DMSO-dg): 6 (ppm)
11.65 (s, 1H), 8.2 (d, 1H), 7.2 (m, 2H), 7.1 (m, 2H), 6.88 (d, 1H), 6.78 (m, 1H), 6.7 (m, 1H),
6.54 (d, 1H), 3.72 (m, 1H), 2.85 (m, 2H), 2.48 — 2.58 (m, 8H), 2.35 (m, 2H), 2.25 (s, 3H),1.98
(m, 2H), 1.75 (m, 2H), 1.48 — 1.55 (m, 8H).



| ayers are dried over sodi um sul phate and evapor at ed.

The crude product (930 ng of a brown oil) is further
w@eoosoime2 by fl ash-chromat ography (hexane / etPgi/EP2005/001362

acetate 7:3). WD 2005/077932 PCT/ EP2005/ 001362 -145

Yield: 520 ng (49% of a yel4dow solid; M5 (ESI): 294.2

[MH-, 1 HNWR (DVMBO-d6): b (ppm 12.0 (s, 1 H),

7.18-7.24 (m 3H), 6.92 (m 1 H), 6.8 (m 2H), 6.78

(3 f_";j 113 theBis™Sk 4-HfiToly1dd1-thade- (z%ay&hgg( ch%cgg 13%):

H i ndol e- 2 car boxyl ic acid (133) 136 (520 ng, 1.761

mml) is dissolved in 10 ml of nethanol and treated

(i iR aRilndtz b BhEp P mESI oy del St ster

for (1348 hours. After evaporation, the crude product is
acidified at OCwith 2M HCl and extracted wth ethyl
4-Hydsoxyt Hi-ndoh2-cerbgayliccadichgtbylestar €1 gr 4.8d nuvel) ae@airﬁjtmro 4-methyl-1-

nitro- @éﬂz@ﬂé‘&fqeﬁgg @éﬁ‘?&é@g Sl%zdé%.' ﬁ) ?ln 2?91“8?(“ o%arﬂlde After

addxt:()@NB@td@lum eattppale (11329,9. 16 mnbb)Hhe nituee i6 stirrdd blyer night at room

temp r?ntjuﬁseZZBh%ﬁ éig%}?ea%fl%rﬁn nﬁxtl}?_i)e’(i%\_/%)?r%tgq gg%df rg@caeérﬂ%%f?%@ssolved

with efhyfredeibigl andywdshiddiwiitholater2 Thaolgamd leyeraaraldried over sodium sulfate

and egg‘pclégteél Tnlgéja)yp?%%ﬁcﬂ@gls@ g& r%tﬂh%ﬁ%ﬂ_é%@jvﬁfx%lf&l%er urification.

Yield:CloBpg (98ls) sf sheipbosicz &S (EE1): G40 ki)'t mwmpwso fi¢)031(ppm)

ljc a
2 1535a0 9518 g B TR e B st (B e @
1H), D8 (@%JQQW(&GH)dSW&f{I)ESI) 477.3 [MkH +, 1 H NWR
(80C, DVsOG-d6): 6 (ppm 11.2 (s, 1 H), 7.77 (d, 1 H),
7.24 (dd, 1 H), 7.2 (dd, 1 H, 7.1 (ss, 1 H, 7.04 (s,
1H, 6.8 (d, 1 H, 668(m 1H, 6.75 (m 1 H,
(2)6. 58tB: 2-(2HAmido/BnethylphdhpoxB-H-jmdold-2Harbaxylic2adid ethyl

M o (135)

134 (1.3 g, 3.82 mmol) is dissolved in 250 ml of ethyl acetate and, after addition of Pd-C

(200 mg), the mixture is hydrogenated at room temperature for 3 hours. The mixture is

filtrated over celite to remove the catalyst and evaporated.

Yield: 1.12 g (95%) of a grey solid. MS (ESI): 311 [M+H]" ]+, 1H-NMR (DMSO-dg): 5 (ppm)
11.95 (br, 1H), 7.13 (m, 2H), 7.03 (s, 1H), 6.72 (s, 2H), 6.58 (s, 1H), 6.37 (m, 1H), 4.68 (br,
2H), 4.3 (q, 2H), 2.08 (s, 3H), 1.3 (t, 3H).

(3) Step C: 4-m-Tolyloxy-1H-indole-2-carboxylic acid ethyl ester (136)
Tert-butyl nitrite (0.428 mi, 3.609 mmol) is dissolved in 5 ml of dimethylformamide and
heated to 65°C. A solution of 135 (1.1 g, 3.609 mmol) in 5 ml of dimethylformamide is added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room temperature, diluted with diethyl ether and washed with 2N HCI and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (930 mg of a
brown oil) is further purified by flash-chromatography (hexane / ethyl acetate 7:3).



2.6 (m 1 H, 2.44 (m 4H, 2.3 (s, 3H,2.13 (m 2H),

2.05(m 1 H, 2.95(m 1 H, 1.7-1.85 (m 3H),
wa®s017985 (m 3H), 1.4 (m 1 H), 1.15 (m 1 HCT/E¥2005/001362

2005/ 077932 PCT/ EP2005/ 001362 - 146- Exanple 114

4-m Tol yl oxy-1 Hi ndol e- 2-cB¥oxylic acid

{1-[ 2- (4- hydroxy-pi peridin-1-yl)-ethyl]-piperidin-4-

yl}-amde OO 6)HN—CN~NaO—| This compound is

viewd PRl RS Rl S e QLRSI RFAMR (010,00 (o)

120(exﬁ1ml7€181ﬂ.24 (mn@H)ain’e(nMH)\ﬁs 82 ¢, 2115) Ay 8((@8o4h) 5@(dd 1H),
428@(1 Hg%sﬁ flgl?,)h/?e,((g% © 477 [MrH +, 1 H NVR ( DVBO- d6)

. 8.2(d, 1 H, 7.2 (m 2H), 7.1
(m 2H), 6.88 (d, 1 H, 6.78 (m 1 H, 6.7 (m 1 H,
6.54 (d, 1 H, 4.47 (m 1 H, 3.72 (m 1 H, 3.38 (m

o oAy g0l 2,2

136 (é2(53|§ (’1T1761§H‘)mol %!’gléloﬁleéwa @ mipofl AEMaBEant treated with a solution of
car i c_aci

LiOH [(q4 @ mgage%@dﬁmpl)yrp é@lm; Wt 'B@q mtwe s V,r edatireem tempggature for
18 hoU;sCNﬁell\lsva-EBFa?loﬁ Ot'ﬁ’g%rﬂie br%d@df"g AaShidest @@%IQQEMSHO’I aﬁw@ extracted

from4-p-tolyl oxy-1 Hindol e-2- carboxyl

with ear@u acqatre The efganist IpveTs seedind ARy S%@maﬁwm@t%and@\@p@rated
Yield: o:]ﬂag @8]%)30@a o @seMa' QFS 6) d56. Mﬁw&’ﬁSH}LNWﬁ DMSO-ds): 8 (ppm)

& H- NVR é
12.9 @, 119), 0&19 s, H)i) eS8 (. Y ,@,9&.,,) e, és(rpd HB|Q)78H%;n@ﬁ) 557
m, 14N 237k 318. 7 (m 1 H), 2.85

Example 113

4-m-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperidin-1-yl)-ethyl]-

S
(1\5 7 e
LI N

This compound is synthesized analogously to Example 1 from 4-m-Tolyloxy-1H-indole-2-

piperidin-4-yl}-amide

carboxylic acid 133 (see example 112) and racemic amine 12.

Yield: 34 mg (21%) of a yellow solid; MS (ESI): 477.3 [M+H]", 1H-NMR (80°C, DMSO-d¢): &
(ppm) 11.2 (s, 1H), 7.77 (d, 1H), 7.24 (dd, 1H), 7.2 (dd, 1H), 7.1 (ss, 1H), 7.04 (s, 1H), 6.88
(d, 1H), 6.8 (m, 1H), 6.75 (m, 1H), 6.54 (d, 1H), 3.75 (m, 1H), 3.5 (m, 1H), 2.7-2.9 (m, 4H),
2.6 (m, 1H), 2.44 (m, 4H), 2.3 (s, 3H),2.13 (m, 2H), 2.05 (m, 1H), 1.95 (m, 1H), 1.7-1.85 (m,
3H), 1.55-1.65 (m, 3H), 1.4 (m, 1H), 1.15 (m, 1H).



(m 2H), 2.47 - 2.58 (m 6H), 2.35 (m 2H), 2.25 (s,
3H,1.98 (m 2H), 1.75 (m 2H), 1.48 - 1.55 (m |IOH).
wWODR00RsD 77932 PCT/ EP2005/ 001362 -147 Synt heBCHEP005/001362

4-p-Tol yl oxy-1 Hindol e-2-carboxylic acid (137): (1)

Step A - 146 -

4-(3,5-Di fluoro-2-nitro-phenoxy)-1H i ndol e- 2- car boxyl i

c acid ethyl ester (138)
ExantidM 44 oxy- I H-indol e- 2-carboxylic acid ethyl ester (1
—-M—%, 87 mmol ) and 1-Fl uoro-4-nethyl-2- nitro-benzene

(0.6 M, 4.87 mmol) are dissolved in 10 m of
4-m-TERY - habeantstBoxyAE bEl {14aki-hydroxepipeddiad sjlathyll-piperidin-4-

carbonate (1.3 g, 9.74 mol) the m xture is stirred
y}-amif&r night at room tenperature. Then the reaction

m xture i s evaporat under reduced pressure,

di ssolved wth eé@;cet ate and washed with water.
The organic | aygy dried over sodiumsulfate and
evaporated. The |crude product (1.51 g of a brown oil)
is further purj ash- chromat ography (hexane |
et hyl acetate 5 ng (34% of a white

i et d:
solid. M5 (ESI): 34l [ My AR d6): b
(ppm 12.1 (s, 1 H, 7.88 (d, 1 .45 °(dd, 1 H),
7.27 (d, 1 H, 7.22 (dd, 1 H), 6.98 (d, 1 H, 6.87 (s,
This cbihpoubd & ydthesidpd adaldgéugly RHExanh!@ % fios 4-BHjoloxd/-{H-indole-2-

3H) . tep B: 4-(2-An no-4- net hyl - pheno -1
carboiieiagtt BTSEE R AT ast or (330) 138 (570
Yield:f?, mé(fﬂd’@ SrEPWvhite §0Fl)idi gquggdwm[M&Q*,MH-wm(msOLdsamj(,ppm)

a r | 0 0 - re
1.7 Qi 2e: b e oy 2itar 2t ineess bt S8 bR, bl 6.7 (m, 11,
6.54 (@l ?(H)lmmtﬁ (m,giH),tg.aiz Qdi 1}3),/@2?80(@{,“&, zdg5 (m%w)e 2t7hen, 2H), 2.38 (m,

cat al yst and evapor ate el q.  a. %4 of a
4H), B0 BPIT OB (428 § B35 15 ffﬂmirhﬂﬂ%((ﬁ)’ B et 21

4- p- Tol yl oxy-1 H i ndol e- 2-carboxylic acid ethyl ester
(140) Tert-butyl nitrite (0.176 m, 1.48 mol) is
dissolved in 5 m of dinethylformam de and heated to
Exame-115 5ol ution of 139 (460 mg, 1.48 nmmol) in 5 nml of
di met hyl formam de is added dropwi se and the m xture

+o-TaRR RS2 B IERM LR PR HIB A e

di et hyl ether and @é with 2N HCl and brine. The
organi c
0]
A\
N
H

(o]

This compound is synthesized analogously to Example 1 from 4-p-tolyloxy-1H-indole-2-
carboxylic acid 137 (preparafion see below) and amine 5.

Yield: 12 mg (11.3%) of a white solid; MS (ESI): 473.3 [M-HT, 1H-NMR (DMSO-de): & (ppm)
11.65 (s, 1H), 8.18 (d, 1H), 7.05 — 7.2 (m, 5H), 6.85 (d, 2H), 6.47 (m, 1H), 3.7 (m, 1H), 2.85
(m, 2H), 2.47 — 2.58 (m, 6H), 2.35 (m, 2H), 2.25 (s, 3H),1.98 (m, 2H), 1.75 (m, 2H), 1.48 -
1.55 (m, 10H).



| ayers are dried over sodi um sul phate and evapor at ed.
The crude product (420 ng of a brown oil) is further
w@eoosoime2 by fl ash-chromat ography (hexane / etPgi/EP2005/001362
acetate 9:1). WD 2005/077932 PCT/ EP2005/ 001362 -148
Yield: 70 ng (16% of a yel14dw solid; M5 (ESI): 294.2
[MH-, 1 HNWR (DVMBO-d6): b (ppm 12.0 (s, 1 H),
(7dé5 7.24 (m 4H), 7.4 (m 2H), 6.85 (d, 1 H), 6.52
Step -
(137) 140 (70 ng, O. 237 mol) is dissolved in 5 m of
nmet hanol and treated with a soI ution of LiOH (11.4
ng, 0.474 mm-l(ﬁi{insm of mxture i s
(1) st i BtepcAA-(3:9 l%rﬁp%rngfq:pbem@fy)ﬂ# "!ﬁ’&!ﬁ’% -caphxyfic acid ethyl
eva%pgﬁy the crude product is acidified at OC with
nd extracted with ethyl acetate. The organic
4-H dhwarksmab@ ZTearedxyiie atidsslol estes (1 @haszé minel) @vhpFiated-methyl-2-

nltro-t{epgqﬂﬂe P %I@Fé}@% %]é)d?ssgf\a/?g th (? migf qjm(ag%/ﬁimﬁm%w\%e

additidrBef pbté@smn? cérBoﬁ’até ({ mg A4, mmof tiharmixdinte,is §t|r7§d <6\da,r night at room

tempeja tHreTa'fS'@p i]ﬁ/refctpgw qqa(EHr% szé\@gpﬁg%ynch 5%?%% pressure dissolved
with e{hjjt ht4t8 ah RN ashy € vtk WwasdrPEhé Biganit-iyers etdgred-dvepesdidinrsuliate

and e@mwﬁa}#dThescrg%Pw@gPtz@omemaﬁ %E@W& %W PJU@'S%MM”B@{ E}* Pash-
chrowétdgrépﬂyy(h@wéﬂnylaa@tbﬁ;r@ﬂ car boxylic agl d %37 (see
vt 330 ot e G 2 Bl B R BT o
12.1 (é,DNg@@@)(d ﬁ-l)( Pm)(dd 16, 2@% 'ﬂH)HTQZEEdd 21H)de.08 (Jﬁ)m) 6.87 (s,
7.08°7 § 873)|:|§)d Hg .47 (d, 1'H),
1H), 6Gy(d, 1Hi2. gqﬂi'l)(%ﬁ5(§_ 1%(4'ﬂ)m 1 H), 2.85 (m 3H)
2.65 (m 1 H), 2.37 (m 4H), 2.28 (s, 3H), 1.98 (t,
2H), 1.7- 1.85 (m 5H), 1.55 (m 3H), 1.35 (m 1 H),

1.05 ( n% 1H. . . . .
(2) Step B: 4-(2-Amino-4-methyl-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (139)

138 (570 mg, 1.675 mmol) is dissolved in 150 m! of ethanol and, after addition of Pd-C (200
mg), the mixture is hydrogenated at room temperature for 2 hours. The mixture is filtrated
over celite to remove the catalyst and evaporated.

Yield: 3.08g (100%) of a brown oil. MS (ES!): 311 [M+H]".

(3) Step C: 4-p-Tolyloxy-1H-indole-2-carboxylic acid ethyl ester (140)
Tert-butyl nitrite (0.176 ml, 1.48 mmol) is dissolved in 5 ml of dimethylformamide and heated
to 65°C. A solution of 139 (460 mg, 1.48 mmol) in 5 ml of dimethylformamide is added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room temperature, diluted with diethyl ether and washed with 2N HCI and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (420 mg of a
brown oil) is further purified by flash-chromatography (hexane / ethyl acetate 9:1).



WD 2005/ 077932 PCT/ EP2005/ 001362 -149- Exanple 117
4- p-Tol yl oxy-1 Hi ndol e- 2-carboxylic acid
W@ 100p/A77042 hydr oxy- pi peri di n-1-yi) - et hyl ] - pi per PCli/AP200y001362
}- amide O) ON NCN\ _ Nq his conpound is
synt hesi zed anal ogously to anple 1 from
4-p-tolyloxy-1 Hindole-2- carboxylic acid 137 (see
exanpl e 115) and amine 21. Yield: 80 (4599 of a
Yield: B@ hge(16%)iofla YW ESid) MA(ESIB 2P HM-HT, 1THINME(DMSO-dg): 5 (ppm)

120(4,%9 ‘@7( (n{sggllﬁ? s ?a) Qf%(% 591)47685(2dgdd qﬁr}’,h'éﬁ‘ﬁ 2H), 228,

3H),1.8lk3HL H), 3.72 (m 1 H, 3.4 (m 1H, 2.85 (m 2H),
2.7 (m 2H), 2.35 (m 4H) 2.27 (s, 3H), 1.95-2.05 (m

4H), 1.65-1.75 (m 4H), 1.5 (m 2H), 1.35 (m 2H).
Exanpl e 118 4-(3-Fl uoro-phenoxy)-1
(4) H- i Sietpl - @pd‘axljdoxyﬂ Hemdoleelz [:arboe(zﬁeaqulamﬁ)

- I-etgg/ - pi peridin-4 gg
140 (707mg,-0. 23 7THMeN)dd HiseeiMed |n95 %ﬂirﬁé@?ﬂ @n ﬁ@%‘ﬁ'@h P SPQS”“O" of LiIOH
(11.4 rﬁgadm#@ mimdij WQ ﬁ‘\f &ﬁmﬁbp%ewher@&éhnéd Bk room temperature for 18

dol e- 2-carboxylic acid 141 (preparation see
hours. gfter geaprration, Hieegrygde Brdygt i ggldgl%i ahp° %W,%Hgbpncaextmgted with

ethyl :{c@é‘te T %7&?%%& Mggus ar|e_|)3dr|Eh &R &@Mﬁ%&i ate@m(i @Bﬁoraﬂe@l 75
Yield: 80 1®& (1@@%) of |a|)belg'p Whidi(MS (liSp{) 6662 g\nﬁd1H1NM5<( yls;%d@ & (ppm)

12.9 (g‘i‘gl_)?fgg (%, r;?ﬁBf;‘;i'e 7%2_ g‘é (rﬁ], é3 2(&&'1’2%1%,_65%7 Or?n 1&*—@, ngk ic_?a;l)zm), 2.29 (s,

3H). (m 2H), 1.48 -1.55 (m 10H). WD 2005/077932
PCT/ EP2005/ 001362

Example 116

4-p-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperidin-1-yl)-ethyl]-piperidin-

e
@Jﬁ'@”—u@

4-yl}-amide

H

OH

This compound is synthesized analogously to Example 1 from 4-p-tolyloxy-1H-indole-2-
carboxylic acid 137 (see example 115) and racemic amine 12.

Yield: 87 mg (49%) of a beige solid; MS (ESI): 475.3 [M-H], 1H-NMR (DMSO-de): & (ppm)
11.65 (s, 1H), 8. 2 (d, 1H), 7.08-7.2 (m, 5H), 6.87 (d, 2H), 6.47 (d, 1H), 4.53 (d, 1H), 3.72 (m,
1H), 3.4 (m, 1H), 2.85 (m, 3H), 2.65 (m, 1H), 2.37 (m, 4H), 2.28 (s, 3H), 1.98 (t, 2H), 1.7-
1.85 (m, 5H), 1.55 (m, 3H), 1.35 (m, 1H), 1.05 (m, 1H).



-150 Synthesis of 4-p-Tolyl oxy-1Hindol e-2-carboxylic
acid (141): (1) Step A
W@ 2(03/0%98% f | uor o- 2- ni t r o- phenoxy) -1 PCT/EP2005/001362
H i ndol e- 2-carboxylic acid ethyl ester (142)
4- Hydr oxy- 1Hi ndol e- 2-carboaytic acid ethyl ester (1
g, 4.87 mol) and 2,4-Difluoro-Il-nitro- benzene (0.534
m, 4.87 nmol) are dissolved in 20 nl of :
d]i methyl formam de. After addition of potassium
__espaéExam Mdnate (1.3 g, 9.74 mol) the nmixture is stirred
over night at roomtenperature. Then the reaction
5 / &V 62MpiBERFE/ULE)-ethyl]-piperidin-4-yl
0T T e e Tt Bperidin-4-1-
amideThe organic layers are dried over sodiumsulfate and
evaporated. The crude product is used in the next step
wi t hout further purification. Yield: 1.63 g (97% of
a grey resin;, M : 343.1 [MH-. (2) Step B: 4
4-(2- AmnoSfIH henoxy)-1 H-i ndol e- 2-car boxylic
acid ethyl estér (143) 142 (1.6 g, 4.734 mol ) is

di ssol ved in thyI acetate and, after
addi ti on of Pa he mxturels

hydr ogenat ed at t ra E.g_y The
mxture is filtrated over cellte vethe
catal yst and evaporated. Yield: 1. 41 g (95% of a grey

This cér%?gﬁr’lgl'\@s |Jrzt§é%zed?’37$ilgglc{uyl_§/hﬂr3]§x?ﬁﬂﬁpe 560 4Cp-tolyloxy-1 H-indole-2-

enox e-2-carboxylic acid
carbo@t:dnydnddswsee(az@mmle TEG)tardungine @it rite (0.46 m, 4.45

d
v BB 5% 3 RO B 44 R4 OGBS, 5 o
11.65 (sﬂ 181),r8. 2qti, dﬂ)ﬁt(ﬁ’y}’ ﬂoimrrﬁkh) e85 @, AdP 7 @k dpivi 668 ﬁ:n‘d1 H), 3.72

T L e

4H), 1Bsth78l(rat 4hy), 1EH(Imer2I-anﬁ.3ﬁ/amhéld) with 2N HCl and brine.
The organic |ayers are dried over sodi um sul phate and
evaporated. The crude product (1.0 g of a browmn oil)
is further purified by flash-chronatography (hexane /
Exampldyi8 acetate 7:3). Yield: 440 ng (33% of a yellow
solid; I\/S(ESI) 2982[MH] 1H-NI\/R(DI\/SOd6): b
12.1 1 H), 35

(ppm , 1L H,.
4-(3-Fluopsplierpxy )t 1 ndoé}% @zca(tmzrthaqlq; E1 (@ azyp@n g-,yl @myl)m?r|dm-+yl]-
amide(d: 1 H), 4.3 (g, 2H), 1.3 (t, 3H. WO 2005/ 077932

PCT/ EP2005/ 001362

@@xo

This compound is synthesized analogously to Example 1 from 4-(3-Fluoro- phenoxy)-1H-

indole-2-carboxylic acid 141 (preparation see below) and amine 5.

Yield: 50 mg (28.3%) of a white solid; MS (ESI): 479.3 [M+H]", 1H-NMR (DMSO-de): & (ppm)
11.75 (s, 1H), 8.2 (d, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.18 (dd, 1H), 7.05 (s, 1H), 6.9 (dd,
1H), 6.73-6.8 (m, 2H), 6.68 (d, 1H), 3.72 (m, 1H), 2.85 (m, 2H), 2.5-2.58 (m, 6H), 2.35 (m,
2H), 1.98 (m, 2H), 1.72 (m, 2H), 1.48 — 1.55 (m, 10H).



-151 (4) Step D: 4-(3-Fl uoro-phenoxy)-|I

H i ndol e- 2-carboxylic acid (141) 144 (440 ny, 1.47
wornwb)77932 di ssol ved in 10 m of nethanol and tPEHERH05/001362

with a solution of L1OH (70 ng, 1.47 mmol) in 5 m of

water. The m xture is stirndd-at roomtenperature for

18 hours. After evaporation, the crude product is

acidified at OCwith 2M HCl and extracted with ethyl

acetate. The organic layers are dried over sodium

sul phate and evaporated. Yield: 420 ng (100% of a

yeIIow SO|Id I\/IS (ESI): 270. 1d[l\/H—I] , 1 H-NN51

7.35(dd. 1 H), 7.28 (d, 1 H), 7.18 (dd, 1 H), 6.9
(dd, 1 H, 6.77-6.85 (m 2H), 6.75 (s, 1 H), 6.7 (d,
1 H. Exanple 119 4-(3-Fl uoro-phenoxy)-1

(1 H 'Sl@ﬁ'.lﬁ -2(355 Db i ni@-phenoxy)-1H-indole-2-carboxylic acid ethyl
{1 [2 hﬁdroxy pi peridin-1-yl)-ethyl]-
pﬁ:ﬁte'dﬁ yI}amdeO\FO H H-N- No OH This

I . .
oS - AL BB 0 R 2 B o
benzef& @?ﬁmggl: 8;37 thiv®)) a(IBdhszsnive?ign’ZZQ mYbiedinhett@Bonmaniidesyfteyfaddition
of potetslgwgﬁg%[g?natg? 8&@9 7% ?n?gzbz mn%rﬁ)ls stgﬂeéj%\}g‘yﬁlg]i\t ia_l)room
temperatd®. THeh thk refction. rﬁthu(@l is vapbrated, urBle( datlucdd pijessirep8dissolved
with eﬁl’ acéfteﬁ% ’a@g w%ilg%f \:Nitl%yv%r.(ﬁqe?%rg%é Ie%/nhs %’H)dnfg %@gr %oqjél.g'r]f sulfate
and e\( ra'iéd) ,Th2.cfudd prodddtlis uged3in themext idhep Viitr@bt {unthedphrification.

Yiel: 1@@ o a0t Rl Rt S P IBHAC ! Cor poy ¢ i G

-(2-azepan-1 -yl -ethyl)-piperidin-4-yl]- am de WO
2005/ 077932 PCT/ EP2005/ 001362 -152- F

(2) Step B: 4 4-(2-Amino-5-fluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (143)
142 (1.6 g, 4.734 mmol) is dissolved in 250 ml of ethyl acetate and, after addition of Pd-C

(200 mg), the mixture is hydrogenated at room temperature for 2 hours. The mixture is
filtrated over celite to remove the catalyst and evaporated.
Yield: 1.41 g (95%) of a grey foam. MS (ESI): 315.2 [M+H]".

(3) Step C: 4-(3-Fluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl ester (144)

Tert-butyl nitrite (0.46 ml, 4.45 mmol) is dissolved in 5 ml of dimethylformamide and heated
to 65°C. A solution of 143 (1.4 g, 4.45 mmol) in 5 ml of dimethylformamide is added
dropwise and the mixture is stirred of additional 10 minutes. The brown solution is cooled to
room temperature, diluted with diethyl ether and washed with 2N HCl and brine. The organic
layers are dried over sodium sulphate and evaporated. The crude product (1.0 g of a brown
oil) is further purified by flash-chromatography (hexane / ethyl acetate 7:3).

Yield: 440 mg (33%) of a yellow solid; MS (ESI): 298.2 [M-H}, 1H-NMR (DMSO-dg): & (ppm)
12.1 (s, 1H), 7.35 (dd, 1H), 7.3 (d, 1H), 7.25 (dd, 1H), 6.92 (dd, 1H), 6.77-6.87 (m, 3H), 6.7
(d, 1H), 4.3 (q, 2H), 1.3 (t, 3H).



OO 11\ HHCN--\ This conpound is synthesized

anal ogously to Exanple | from 4-(4-fl uoro-phenoxy)-1
WOR00s0TBE- 2- car boxyl i c acid 145 (preparati on BEEEP2005/001362

bel ow) and amine 5. Yield: 86 ng (49% of a white

solid; M5 (ESI): 477.3 [M#t; 1 H NWVR (DVSO-d6): 6

(ppm 11.75 (s, 1 H, 82 (d, 1 H, 7.14-7.24 (m

5H), 70(m 2H), 6.5 (d, 1 H, 3.72 (m 1 H), 2.85

(m A-(3: 2H),
(4) ﬁe? 'fp' 42(§|)F§u ro: gﬁgﬂo]?grg%H |?|d§@ 3. Bbrbé’%%lc ég?ﬁ“g’?’

144 (440 th,T@ lay! R s s éahiial |ﬁ~|aTmaif h@tryéno«: and trdated 4Bth:a cl)tion of

LiOH (20 (i, RIATOPE0h ImB o BRiSs k) mturp IR 2t o dgpperture for 18

hours. a_‘?depe@efﬂyétloﬁsfr%rcru&elﬁr@ju&wé‘&@idlﬂéd’ afl0°C with 2M HCI and extracted with
dol'e-2-carboxylic acid ethyl es 0. 83

ethyl aneiele) Tap@raaniec '@W%@é@ grigd O‘fﬁrtsP%‘UB\e?ﬁ‘i@Wée( @f?ﬂ‘s%ﬁeé

Yield: #cﬂﬁgéﬁfm nfecjﬂwss%% v@d (E8N)1E70A [MMHT, 1H-NMR (DMSO-de): 8

Af ter addltl on of
(ppm) ¢ASBERAS. (1.94s,61H)87.86 (ddoiH). 88 (i 0P S EE ST e, 11,
X negene 7(gmpgrature. Then the reaction
6.77 6%%inu?g§ré7ggsapg?at e:(j er reduced pressure,
di ssolved wth ethyl acet ate and washed with water.
The organic |layers are dried over sodiumsulfate and
ap@rated. The crude product is used in the next step
Ex—a"-n‘gmhét—%t further purification. Yield: 1.45 g (94% of
a grey resin; Ms (ESI): 343.1 [MH- ]-, 1 HNW
4-(3- Fh@?@@léﬂ\@ky) ﬁ-l-(rf@l@lé-z cadokFic(id {1-[B)4-h§didgy-piperidink)-yl)-ethyl]-
H, 7.3 (d, 1 H, 7.24 (dd, 1 H), 7.15 (dd,
p'Pe”dlnf*I)y'}%m@e(s 1 H, 6.62 (d, 1 H, 4.3 (g, 2H), 1.32

(t, 3H). (2) Step B
4-(2- Am no-4-fl uohenoxy) - 1H i ndol e- 2- car boxylic
acid ethyl estep RI4¥r 146 (1.5 g, 4.21 nmmol) is

di ssolved in 20Q m of ethyl acetate and, after
addi ti on of Pd X00/Mg), the mxture is

hydr ogenat ed at L680y t”p@ re for 2 hours. The
mxture is filtratied oNen celite erye the
cat al yst and evaporated. WO 2005/ 0R7932

PCT/ EP2005/ 001362 -153 Yield: 1.31 g (99% of a beige
This cempbehd iVBytESsized 8dBogousiitbiExampleHt fIvR 4- etehenaxy)-1H-

indole-(zr-)ga%oxylic acid 141 (see example 118) and amine 21.

Yield: 35 mg (20%) of a white solid; MS (ESI): 479 [M-HJ', 1H-NMR (DMSO-dg): 3 (ppm)
11.75 (s, 1H), 8.21 (d, 1H), 7.35 (dd, 1H), 7.29 (d, 1H), 7.18 (dd, 1H), 7.05 (s, 1H), 6.9 (dd,
1H), 6.73-6.8 (m, 2H), 6.68 (d, 1H), 4.49 (d, 1H), 3.72 (m, 1H), 3.4 (m, 1H), 2.85 (m, 2H), 2.7
(m, 2H), 2.37 (m, 4H), 1.95 (m, 4H), 1.63-1.77 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Example 120

4-(4-Fluoro-phenoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-

amide



11.95 (s, 1 H, 7.12 (m 2H), 7.05 (m 1 H), 6.75 (dd,

1H, 6.58 (dd, 1 H, 6.3 (m 1 H, 6.28 (dt, 1 H),
wG2@5/0¢1982 2H), 4.3 (q, 2H), 1.32 (t, 3H). (3)PC/EP20CS/001362

4- (4- Fl uor o- phenoxy) -1 H i ndol e-2-carboxylic acid

ethyl ester (148) Tert-butigR-nitrite (0.46 m, 4.45

mol) is dissolved in 5 m of dinethylformam de and

heated to 65C. A solution of 147 (1.4 g, 4.45 muol)

in 5 nl of dinethylfqorngrde is added dropw se and

the mxture is stiof addi tional 10 m nutes. The

brown solution is_caepled to roomtenperature, diluted

with diethyl ethéf

The organic | ays

evaporated. The

and washed with 2N HClI and bri ne.
0 i ed over sodium sul phate and
d 1.0 g of a brown oil)

is further purifre gy tography (hexane /
ethyl acetate 7:3). Yiel d % of a yellow
solid; M5 (ESI): 2982[I\/H—I] 1 (DVMBO-d6): 6

This cémpg?_{nd_blszsyggggé%@ anqlog_gusly4t03EX(aaw p‘%ﬁromﬁé—tﬂ:oro%noxﬁﬁ H-

indole(# }argbﬁmc QC|d4T4@A(p|%p%\PJti%n BQ@ B@Péw add amine 5.
|"e- 2- car boxylic acid 148 &510 n%

Yield: r&@uihg (A0S SRl MSGER): 617 NG (DM€l 5 (pom)

11, 75&%@%*#1)6‘8 ?ﬁb Ufinon 1af7 44 (h 514)8?3'((%1t 2$i) %, 5‘(@'1)I-I)' 8.75 (M mf 2.85 (m,

xture Ts st room tenperature
2H), 218-2 (m.LH), Aﬁﬁém atixpoP&itm o)), { A8 (B gHd pddder” i 1OH)
acidified at OCwith 2M HCl and extracted wth ethyl
acetate. The organic layers are dried over sodi um
sul phate and evaporated. Yi el d 460 rrg (100% of a
ye||o Svithedi i -p iyl H-i doler3 garbo e ARG .
(DMSO-d6): 6 (ppm 13.0 (s, 1 H, 11.9 (s, 1 H),
7.15-7.22 (m 4H), 7.05 (m 2H), 6.78 (m 1 H), 6.55
(d, 1 H. Exanple 121 4-(4-Fl uoro-phenoxy)-1
(1)H' | By A (LB MUISY2-hitroaghehoxy)-1H-indole-2-carboxylic acid ethyl ester
LZ &4 hydr oxy- pi peridi n-1-yl)-ethyl]-

plp in-4-yl}-amde F O b~_'~~ H HN- NOCH WO

4-Hy PO HE8R% BT ER AR, QR38R (0.424, 4.483 mmol) and 1,4-Difluoro-2-

nitro-benzene (0.486 ml, 4.483 mmol) are dissolved in 10 ml of dimethylformamide. After

addition of potassium carbonate (1.2 g, 8.96 mmol) the mixture is stirred over night at room
temperature. Then the reaction mixture is evaporated under reduced pressure, dissolved
with ethyl acetate and washed with water. The organic layers are dried over sodium sulfate
and evaporated. The crude product is used in the next step without further purification.
Yield: 1.45 g (94%) of a grey resin; MS (ES!): 343.1 [M-H] ]-, 1H-NMR (DMSO-de): & (ppm)
12.15 (s, 1H), 8.08 (m, 1H), 7.55 (m, 1H), 7.3 (d, 1H), 7.24 (dd, 1H), 7.15 (dd, 1H), 6.9 (s,
1H), 6.62 (d, 1H), 4.3 (q, 2H), 1.32 (t, 3H).

(2) Step B: 4-(2-Amino-4-fluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl ester
(147)
146 (1.5 g, 4.21 mmol) is dissolved in 200 m! of ethyl acetate and, after addition of Pd-C
(200 mg), the mixture is hydrogenated at room temperature for 2 hours. The mixture is

filtrated over celite to remove the catalyst and evaporated.



This compound is synthesized anal ogously to Exanple 1
from4-(4-fluoro-phenoxy)-1 H indol e-2-carboxylic
W@e0i0d/01432 (see exanpl e 120) and ami ne 21. Yi el PCT/BB2008001362
(37% of a white solid, I\/S1§§SI) 479 [MH', 1 HNW
(DMSO-d6): b (ppm) 11.7 (s, H}, 8.2 (d, 1 H,
7 1-7.24 (m 5H), 7.0 (m 2H), 6.5 (d, 1 H), 4.46 (br,
1H, 3.72 (m

1 H, 3.42 (m 1H),_2.85'\§lm 2 2.7
Yield: (. 92(99%)21‘a@e(gmsohdwl)l\ﬂséE@)(%?’ 2 Wy-HI'1 TEANMRAPMSR-d@H (ppm)
I
" 955} F@)f’g rﬁuor genbx Hrﬁalﬁgr g)%%()?l ?40(%01|H 628
(dt, 1I-[);L§ ea(tazél}jhﬁ—mqylZHéth% §'f %iﬁberl din-4-yl]- amde F O
'al F O HHHN_N This conpound is synthesized
anal ogously to Exanple I from

4-(3,4-D fluoro-phenoxy)-1 H indol e-2-carboxylic acid
(3) 14%1(eprcéphf4afluom-pbenm)o1\b)-lmi¢éle amaﬂéowllcwm athybgstey (148)

Tert- bp{prﬁnt( o t e %?\l(obgﬁjjlssgligd?@) 5( @f'gfs dnl"qje hwkg’]f?ﬁdr?lae apd heated
to 65°d(3|) A s&uﬂén 6m471<1h% 9, 474§§m6<§1) an5 rInI) of dTmémyﬁdsnnahmu& ls a?ddéd

dropwpegpd (tr,;% mgqtyre @gtgregl % a(qqi-ltlogpbm rgmg@s( M‘ue Ii.(bwn sglt@lop,ﬁ cooled to
room %F‘%perat&rgélllﬁéﬁ withilietry 8ther dnPwaéiBd vllthoﬂ)l HCPyRE heiRé ST 1 organic

| uor o- phenoxy) -1 Hindole car boxxl i C ac 9
layers (212 dhigd owq)sogp@‘psqbphate and evaporated. The crude product (1.0 g of a brown

oil) is fbrtfnér @J E'blk}‘?lbgq %hr‘&'nHt rsaﬁaﬁ@\éyane%thﬁ%ét@t& gar boxyl |

ester

Yield: 44®W(@§%)Pﬂalyﬁw §olzt b/b%@&w&% 23Mrdl S hYMReEMPOd): © (PPm)
1205, o2 A 700 G 2 SO LB S0 © R Tp P 1.0 (. 2K
di met hyl f or mam de. After addi ti on of potassium
carbonate (1.3 g, 9.74 mol) the mxture is stirred

(4)0V st | S (2E14o?8! hohBRACIHitidre- -2JapPokyIR dctdeidsyn

xture |s evapor under reduced pressure,
148 (53llo-°r§g>|1vﬁﬁ1nVMD i2QRBbREd 9370 RCH RPRAAS HALRERd with a solution of LIOH

(82 mg, 3.4 mmol) in 5 ml of water. The mixture is stirred at room temperature for 18 hours.
After evaporation, the crude product is acidified at 0°C with 2M HC! and exiracted with ethyl
acetate. The organic layers are dried over sodium sulphate and evaporated.

Yield: 460 mg (100%) of a yellow solid; MS (ESI): 270.1 [M-HJ, 1H-NMR (DMSO-d¢): 6
(ppm) 13.0 (s, 1H), 11.9 (s, 1H), 7.15-7.22 (m, 4H), 7.05 (m, 2H), 6.78 (m, 1H), 6.55 (d, TH).

Example 121

4-(4-Fluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide



-155 with ethyl acetate and washed with water. The

organic |layers are dried over sodiumsulfate and
wer@aporased. Yield: 1.79g (100% of a yel | ow f PEIEPIBS/001362

(ESI): 361.1 [MH (2) Step.B

4- (2- Ami no- 4, 5-di fl uor o- phélﬁéxy) -1H i ndol e- 2- car boxyl i

c acid ethyl ester (151) 150 (1.8 g, 4.87mml) is

di ssolved in 150 mM of ethyl acetate and, after

This caidotricbis sointhBelz&d 4dISgoudy)to ExBE g[@ ﬁrU@%g@ﬂuoro phgnoxy)-1H-

roomtenperat ur

indol %\/ E%Pat ed at
Ao SARPYE 8Ci 17D (srecrrample 2Qendtamine 21 enove t he
Yield: 66y (B7Y%) ang mma%en@tw@ M‘?—(‘? Y7 [gslH]g 21 QWDI\%O o)1 0 (ppm) 11.7

(s, 1H)4%a2n2d4“E9fIh31)26 (Hhéhibx 9 {rn, 2H), 6cﬁ3(lde4lﬂ)— araredx y1 H)C 3 i é 1H),
sizm 2oL AN T SO ADARED 190 .

(m 2%?% - 65C. A solution of 151 (1.6g, 4.85 nmol) in
5 m of d| met hyl f ormam de i s added dropw se and the

m xture is stirred of additional 10 m nutes. The brown
diluted with

olution is cooled to roomtenperature,
EXﬂ@?—é’ﬁﬁyl ether and washed with 2N HCl and brine. The
organic layers are dried over sodi um sul phate and
roduct (1.78 of a brown oil)

rated. The. crude

4'(3’415';{'38'?’[!%}9198%‘3’)6&? Indplege- 65 bpxylig ﬁ%ﬂﬂxﬁ%ﬁt@@nabwetowm@eedm -4-yl]-
amide et hyl acetate 9:1). Yield: 380 ny (25% of a slightly

yellow solid; MsS (ESI):_ 316.2 [MH -, 1 HNW

(DVBO-d6): b (pp A (s, 1 H, 7.45 (m 1 H, 7.27

(d, 1 H, 7.2 (dd , 7.05 (m 1 H, 6.98 (m 1 H,

6.95 (m 1 H, 55 (F 1 H, 4.3 (q, 2H), 1.34 (t,

3H). (4) Step 4- (3, 4-@i fl uor o- phenoxy) -1

H i ndol e- 2- car i o—=aCid 9) 152 (380 mg, 1.2
nol ) is di ssol Wed i and treated
with a solution of [ioHH ( 1) in5nl of

water. The m xture is stlrred at ro mtenperature for
18 hours. After evaporation, the crude product is

This comppunc is syntaesized wnalcbg@MyH@IExamdleeMrbraOtM-MﬂuBr@bl'ﬂé’ﬂoxy) 1H-
dried over sodium

indole- 26&‘?5@2@(: ag ﬁgﬂy a%tlg& se?%gﬁaaﬁ agg@nw@be 90% of a

Yield: eg,mg (B0 of advhltNBo(cEEMS (EQR%95.4 M-HI 1H- Wﬁfso -de):_5 (ppm)
11.75 (sé?@%%f o ;ﬁ&gp zg?m,lﬁﬂ) 9 2% (‘181]"{)5% 14imH)1 H) 3 @sn( i), .80 (m,
1H), 6.58)(d, 24)08.7@rtm, 1HK2.876(r8,2H)52.522.6Um, 6H5S.96%m, 2H) 2.0 (m, 2H),
1.75 (m, 2H), 1.47 - 1.55 (m, 10H).

Synthesis of 4-(3,5-Difluoro-phenoxy)-1 H-indole-2-carboxylic acid (149):

(1) Step A: 4-(3,5-Difluoro-2-nitro-phenoxy)-1 H-indole-2-carboxylic acid ethyl
ester (150)

4-Hydroxy-1H-indole-2-carboxylic acid ethyl ester (1 g, 4.87 mmol) and 1,2,4-Trifluoro-5-
nitro-benzene (0.559 ml, 4.87 mmol) are dissolved in 10 ml of dimethylformamide. After
addition of potassium carbonate (1.3 9, 9.74 mmol) the mixture is stirred over night at room
temperature. Then the reaction mixture is evaporated under reduced pressure, dissolved



WD 2005/ 077932 PCT/ EP2005/ 001362 -156- Exanple 123
4-(3,5-D fl uoro-phenoxy) - 1H i ndol e- 2- carboxylic acid

W@ 100§@7A3Epan- 1-yl -et hyl ) - pi peri di n-4-yi]- amn BE&I/EP2005/601362
O 6:NHHOCN _N This compound is synthesi zed
anal ogously to Exanple 1 frh-
4-(3,5-di fl uoro-phenoxy)-1 H indol e-2-carboxylic acid
153 (preparation see below) and amne 5. Yield: 180 ng

with e(f?ﬁa@é}@tecﬁcndafvéé;%!i Q‘)Nhi‘v@t%d TE%@rdé(ﬁ%‘ l)ayierﬁb%ﬁe &léd%\}(%ﬂr sodiim sulfate
ande}q;porefteés (d, 1 H, 7.2 (dd, 1 H), 7.04 (d, 1 H), 6. 94
6 ) 3.7 1 H,
Yleld.g.r.‘789§]((1g]ﬁ)9/%%f’5§§|.lc£vgfo_a%2!ﬁﬁss (F_‘38I55236@m[l\/}2hg6 a (2Ln|) 1%8
(m 2H, 1.75 (m 2H), 1. 47 -1. 55 (m 10H). Synthesis
of 4-(3,5-D fl uoro-phenoxy)-1 Hindol e-2-carboxylic

(2)30' §t45p1§3),-(2-(0.1%|n§t495’-dﬁluoro phenoxy) -1H-indole-2-carboxylic acid ethyl
Dfluoro-2-nitro phenoxy) -

H-| aster é151) car boxylic acid ethyl ester (154)

150 (4B Dy 57 RRD ' chaaived 1 B0 o o goable it Atpe st O Pa-C (500
ma), tﬁ@ n5>7tuf'€ |s hd@geramel ht Ao & tiRgfol @ hdQrstMrh@mixture is filtrated
or mam d After addition of potassium

I met
over C@ﬁ‘@ﬂ@r’ié?@"? tfesca@a ys@aqﬁem@ ®he mixture is stirred

Yield:OV@rg @0%H)lof atbrévaofbant. MO GRS 38,2 [Khed)".t he reaction
m xture i s evaporated under reduced pressure,

dissolved wth ethyl acetate and washed with water.
The organic layers are dried over sodiumsulfate and

(3)((%\& gls)ewced-(s Xt[ﬁhguordl-pﬁ&qd)éﬁm‘ﬁ-lg_@ﬁle@ xatdoxylit @’ etdpl ester (152)
Tert-bity( BitRei(0673 nB-4185 hwmlbrspimsntmgijn 8 ml of dimethylformamide and heated

to 65°|E)L IAns%(l)ultfeon%f 981 ?P é&{ lz{ &5 aCIoq) i%té1 r¥| of a?r%tet?wgllfcgr%%mide is added dropwise
and the mixture is stirred of additional 10 minutes. The brown solution is cooled to room
temperature, diluted with diethyl ether and washed with 2N HCI and brine. The organic layers
are dried over sodium sulphate and evaporated. The crude product (1.78 g of a brown oil) is
further purified by flash-chromatography (hexane / ethyl acetate 9:1).

Yield: 380 mg (25%) of a slightly yellow solid; MS (ESI): 316.2 [M-H], 1H-NMR (DMSO-dg):
(ppm) 12.1 (s, 1H), 7.45 (m, 1H), 7.27 (d, 1H), 7.2 (dd, 1H), 7.05 (m, 1H), 6.98 (m, 1H), 6.95
(m, 1H), 6.55 (d, 1H), 4.3 (q, 2H), 1.34 (t, 3H).

(4) Step D: 4-(3,4-Difluoro-phenoxy)-1H-indole-2-carboxylic acid (149)

152 (380 mg, 1.2 mmol) is dissolved in 10 ml of methanol and treated with a solution of LiOH
(57 mg, 2.4 mmol) in 5 ml of water. The mixture is stirred at room temperature for 18 hours.
After evaporation, the crude product is acidified at 0°C with 2M HCI and extracted with ethyl
acetate. The organic layers are dried over sodium sulphate and evaporated.

Yield: 310 mg (90%) of a yellow solid; MS (ESI): 288.1 [M-H], 1TH-NMR (DMSO-ds): & (ppm)
13.0 (s, 1H), 12.0 (s, 1H), 7.45 (m, 1H), 7.25 (d, 1H), 7.18 (dd, 1H), 7.05 (m, 1H), 6.98 (m,
1H), 6.87 (s, 1H), 6.55 (d, 1H).



WD 2005/ 077932 PCT/ EP2005/ 001362 -157 154 (1.8 g,
4.87mol ) is dissolved in 150 mM of ethyl acetate and,
wa@bdaosn7mai ti on of Pd-C (500 ng), the m xtur ePCHEP2005/001362

hydr ogenat ed at roomtenpergéure for 2 hours. The
m xture is filtrated over lite to renmove the
catal yst and evaporated. Yield: 1.53g (94% of a brown
foam MsS (ESI): 333.2 [MtH +. (3) Step C

Examplea B8F- Di f | uor o- phenoxy) -1 H i ndol e-2-carboxylic acid
ethyl ester (156) Tert- butyl nitrite (0.547 m, 4.6

is dissolved in 5 nl [ Ifor
4-(3, 51Eéfél40é@rph%0>%@4 'Ad@%ﬂc&arwytw a%gﬂe { azspany - @ %?Mrla'pwm 4-yll-
amige® M of dimethylformam de is added dropwi se and the
m xture is stirred of additional 10 m nutes. The brown
solution is cooled tp room tenperature, diluted wth
di et hyl ether and wasked with 2N HCI and brine. The
organi c |layers ar @ ed over sodi um sul phate and
evapor ated. The a’ude prfoduct (1.5 g of a brown oil)
is further puri d by fd ash- chr omat ogr aphy (hexane /
ethyl acetate 9 =1V o

rrg (17.8% of a yellow
solid; MS (ESI): 6

[ M O d6): b
(ppm 12.2 (s, 1H) H7. 3% ( 7 (dd, 1 H),
6.95 (m 1 H), 6.82 (d, 1H) 679(/‘;% , 6.68
(dd, 1 H), 4.3 (g, 2H), 1.3 (t, 3H. (4) StepD
This cémpSurkt l@lsﬁlhtlﬂ\eé@ewbﬁmégwsiyl to-Hxadplet Fomad-(B3yifiucraphehoxy)-1H-

156 (260 mol di ssaol v d in 10 nl of
'ndole%ewéw"caﬁ'a i#g&f%%faﬁ'qf}ﬁe& @@t%fﬁ'@r@f‘e Li OH (40 ny,

Yield: 486 ni'®@B)2% ) of% yénowfsowtm (EQ'IB}%%'?(HWH? 119-NRIIR T(IDBISOi&iG) 5
roomtenger ature rs. After_ evaporation

(PPM) A Rl b Bt (o gHM ¥ éb*) T2 GG 7 A 8 (m, 19,675
«d, 1H?>@ 623(% %)%Wm QHwi sg%ﬁt@ll)ez 4theo gBgaANBRA), |26363(r§ 2&-281.98 (m,

dried over sodi um Su ate and evaporated. Yiel
2H), 175 (GO 167 o SOl ol 1 o Exnl o 154
4-(3,5-D fl uoro-phenoxy) -1 Hi ndol e- 2- carboxylic acid
{1-[2- (3- RS- hydroxy- pi peridin-1-yl)-
et hyl]-piperidin-4-yl}-am de WO 2005/ 077932
p8ynthesimaf 463 5-Pifluorpsphenoxy)-1H-indole-2-carboxylic acid (153):

(1) Step A: 4-(3,5-Difluoro-2-nitro-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (154)

4-Hydroxy-1H-indole-2-carboxylic acid ethyl ester (1 g, 4.87 mmol) and 1,3,5-Trifluoro-2-
nitro-benzene (0.57 ml, 4.87 mmol) are dissolved in 10 ml of dimethylformamide. After
addition of potassium carbonate (1.3 g, 9.74 mmol) the mixture is stirred over night at room
temperature. Then the reaction mixture is evaporated under reduced pressure, dissolved
with ethyl acetate and washed with water. The organic layers are dried over sodium sulfate
and evaporated.

Yield: 1.8g (100%) of a yellow foam. MS (ESI): 361.2 [M-HJ.

(2) Step B: 4-(2-Amino-3,5-difluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl
ester (155)



OF O HHCN\-NQ OH This conmpound is synthesi zed

anal ogously to Exanple | from . .
Wwa2q03/03182 f | uor o- phenoxy) -1 H i ndol e- 2- car boxBCT/EPZ03/aD1362

153 (see exanple 123) and racemc anmne 12. Yield: 38

my (32% of a white solid;-™8-(ESI): 499 [M+H +, 1

H NVR (DMSO-d6): b (ppm 11.8 (s, 1 H), 8.25 (d, 1

H, 7.33 (d, 1 H, 7.2 (dd, 1 H, 7.04 (s, 1 H, 6.92

154 (1 8ld, 4.87nol)Gs dBsbided ih H0 mPofdhyl dcetdtd) andt afier édziiit%o%m d(f'ﬁd-c (500

mg), té@_ﬁ%’zlxtér_@é% %y{Pﬁgeﬁqiéd gqqrogéq tg)ﬁ:ipe%.tbslr:e%‘?gr_g %ggnlir_sggaq’ miktgnq)@ filtrated
over c&litd fo ﬁerﬁoéélhz%b%alysslauﬁtg léva{wraté%.g?b 1. 0? (m 1H).
-(3,5- uor o- Xy) -,
vield: i a1 %) e QFOSMXSQPITI: Mt (- 3352 Trehl”
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]- .
piperidin-4-yl}-amde F OF b-:N OH H-N-\-NaOH Thi s

() 888 5 4 o S Bb i rnRgnon - nHls 26 oy Bbsgic ethyicaster (156)
T35 EER S0P AR R BT Sy ok s
to 65°CDMBQutIG) of €55 (JpF0, 4.6.thn¥d) i6 S, milof dimetBylR2mihride & ddiied dropwise
and th%nﬁgruﬁegls férr%% :of Zci(%‘l_én%? %O éﬂr}a_%és g‘pjglt)rév%q 831&1{5&1’ ifeqq?)l’esi gg 470L0m
tempe(atyrelditdted BitB8iethml etheHand Ra8Fd with 2¥HCI 2n6 Brihd) T Drganic layers
gt b g S byt Bt Gor o
furtherRWFfiEPRY 85¢D0M36RtogradhOheMrieardiial avatbie 3:hp
e BT A SR S AL R SR
(ppm) 12.2 (s, 1H), 7.35 (d, 1H), 7.28 (dd, 1H), 6.95 (m, 1H), 6.82 (d, 1H), 6.79 (d, 1H), 6.68
(dd, 1H), 4.3 (q, 2H), 1.3 (t, 3H).

(4) Step D: 4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid (153)
156 (260 mg, 0.82 mmol) is dissolved in 10 mi of methanol and treated with a solution of
LiOH (40 mg, 1.6 mmol) in 5 m! of water. The mixture is stirred at room temperature for 18
hours. After evaporation, the crude product is acidified at 0°C with 2M HCI and extracted with
ethyl acetate. The organic layers are dried over sodium sulphate and evaporated.
Yield: 240 mg (100%) of a yellow solid: '

Example 124

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(3-RS-hydroxy-piperidin-1-yl)-
ethyl]-piperidin-4-yl}-amide



/ 1) BOC2O0, OH0'R 1) 2n NaCH, OR DWMAP 2) amne, o |
O K2C@3, I\ O HOBT, 6: M\ ONO 2) H, Pd/C\ O/ N
w@eeos/009327 HOEDC HHCN" HO- o, Exanple RCBEP2005/001362
4- (6- Chl oro- pyridin-2-yl ox )rs 1 Hindol e-2-carboxylic
acid [1-(2-azepan-1-y|-etﬁ§§ pi peridin-4- yl]-amde N
ad OO HHN- N This conpound is synthesized
anal ogously to Exanple I from
4-(6-Chl oro-pyridin-2-yl oxy)- 1 Hindol e-2-carboxylic
acid 157 (preparatigr_see below) and anmine 5. Yield:
85 ng (54% of yel crystals; %S (ESI): 494. 3
[MH", 1 HNW gBVSe 5): 6 (ppm 11.8 (s, 1 H, 8.2
(d, 1 H, 7.85(d 1 073(d 1H, 7.2 (m 2H),
6.95 (s, 1 H), 8(d 1H, 3.7.(m 1
H, 2.85 (m 2 ﬁ@ 2.35 (m 2H), 2.0
(t, 2H), 1.75 (m . nt hesi s of
4- ( 6- Chl or o- pyridin2y|oxy)-IH-|n 2-carboxy|ic
acid (157): (1) Step A
4- Benzyl oxy-i ndol e- 1, 2- dlcarboxyllc aC|d 1-tert-butyl

This c@ﬁb@unc&s%ﬁ/h&ﬁbsa@@éﬁlod&&&)to%&@(wf HIMIBEB,5-Difluoro-phenoxy)-1H-
CT/ EP2005/ 001362

1
indolerA-¢ArbAS SSdPRASEA PETSRE A2 DAY SESTEATAD 13, 34 miol)
Yield: %B%ﬂ@%ﬁz) )( 39 \m)e s%h& Mg ié@@'WMHH]*SQHﬂNMRf(WMJdS) 5 (ppm)

acet

d
1.8 (arllng o5 o Giyi ket o 7 Honams 004 &, Yk fisr ThL e @
1H), 6T8R(ATRRS, W (S 115,137 72 ONB! 3.81(@N Y HRT2.8-2®m, 3H), 2.67 (m, 2H), 2.38

(m, 4H), 1.99 (m, 2H), 1.68-1.88 (m, 5H), 1.47-1.6 (m, 3H), 1.371 (m, 1H), 1.05 (m, 1H).

Example 125

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide

This compound is synthesized analogously to Example 1 from 4-(3,5-Difluoro-phenoxy)-1H-
indole-2-carboxylic acid 153 (see example 123) and amine 21.

Yield: 23 mg (13%) of a white solid; MS (ESI): 497.2 [M-HJ, 1H-NMR (DMSO-dg): 5 (ppm)
11.79 (s, 1H), 8.22 ( br, 1H), 7.32 (d, 1H), 7.2 (dd, 1H), 7.04 (s, 1H), 6.9 (dd, 1H), 6.75 (d,
1H), 6.6 (d, 2H), 4.46 (s, 1H), 3.72 (m, 1H), 3.39 (m, 1H), 2.83 (m, 2H), 2.67 (m, 2H), 2.35
(m, 4H), 1.98 (m, 4H), 1.75 (m, 2H), 1.65 (m, 2H), 1.51 (m, 2H), 1.35 (m, 2H).



tenperature. Then the reaction mxture is washed wth
1 maqueous tartaric acid, water and brine. The
wo@e@anim3l ayers are dried over sodi um sul f at e BETEP2005/001362
evapor ated. The crude product is used in the next
step without further purifil®dtion. Yield: 13.8 g
(100% of a yellowoil. 1 HNWR (CDCI3): 6 (ppm 7.7
(d, 1 H, 7.3 - 7.5(m 7H, 6.75 (d, 1 H, 5.2 (s,
Altern®@Iibly, theX-4iRexy2iiole-R-darboxanditids ark.pherfdred 3s{showR Jn iShetion scheme
B: 4- Hydr oxy-indol e-1, 2-di carboxylic acid 1-tert-butyl
16. ester 2-ethyl ester (159) 158 (8 g, 20 nmol) is
di ssolved in 80 nl of ethyl acetate and, after
Reactnddliepie 91163% Pd-C (700 ng), the nmixture is
hydrogenated at roomtenperature for 7 hours. The
@m’xture is filtrated over celite to renove the

cat alyysdc,@and_evapor ated. ThgRsol'id iys, jéapesnted in

et her /fv@rane and | I z%r gd Yi eI & 4)a6mg 7 9
H NVR GB{E:I 0 , 3
C@‘W 1)_'89? 5 - ( ED? ( ;’BH)H@IQ

gt 03{—|) (3) St (6 Chl or o- pyrldln 2- yI oxy)-1
H- i ndol e- 2- car boxxﬁl‘l c acid ethyl ester (160) 159 (500

ng, 1.6 mmol), 2,6-D chloro-pyridine (360 ng, 24 nmol)
are dissolved in 15 mM of dinethylformmde. After
addi ti on of potassium carbonate (340 ng, 24 mmol) and
Exam?!;‘:@&ﬂ ytic anmount Cu-powder the mxture is heated to
or 3 hours. The reaction m xture is cooled to
roomtenperature, diluted with ethyl acetate and
4-(6-CHRBEBFrioM-DLY |06@)-8H-inddke 2oagisuxi e adidlle(2sazepen-drylethyt)veperidin-4-
sodi um sul phate and evaporated. The crude product is
yll-amids| ved in dichl oromet hane and after evaporation
crystallized with ¢ gloexane. Yield: 300 ng (58% of
a beige solid. M5 (ESI): 317.2 [MrH +, 1 H NWR
(CDCI3): 6 (ppm o2 (br, 1 H, 7.7 (dd, 1 H), 7.3
(m 2H), 7.1 ( 2H) 65(dd 1 H, 6.75 (d, 1 H),

4.4 (q, 2H), g Step D
-1 H-|nd - 2-carboxylic
/ /OO 362 -161 160

4- (6- Chl or o- py y

acid (157) WO 2005/0 793

(100 ng, 0.315 mmmol) is dissol ved [ of net hanol
and treated with a solution of

This compound is synthesized analogously to Example 1 from 4-(6-Chloro-pyridin-2-yloxy)-

1H-indole-2-carboxylic acid 157 (preparation see below) and amine 5.

Yield: 85 mg (54%) of yellow crystals; MS (ESI): 494.3 [M-H]', 1H-NMR (DMSO-de): & (ppm)
11.8 (s, 1H), 8.2 (d, 1H), 7.85 (dd, 1H), 7.3 (d, 1H), 7.2 (m, 2H), 6.95 (s, 1H), 6.9 (d, 1H),
6.8 (d, 1H), 3.7 (m, 1H), 2.85 (m, 2H), 2.5 - 2.6 (m, 6H), 2.35 (m, 2H), 2.0 (t, 2H), 1.75 (m,
2H), 1.5 (m, 10H).

Svnthesis of 4-(6-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid (157):

(1) Step A: 4-Benzyloxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl
ester (158)



NaOH (1 m , 2N). The m xture is stirred 1 hour at

roomtenperature. The reaction mxture is acidified
wowRak/0r@s2 (1 m, 2N) and evaporated. The crudePei/EP200&001362

is used in the next step wthout further

purification. AlternativelygOthe

4- al koxy-i ndol e- 2- car boxam des are prepared as shown

in reaction schene 17. Reaction Schene 17: RL N rNH

sl B B Bl 0. S st o
dissolved|is @nunlcgfptmnmmtaf@l BOL26x(Bbstyt i Hmab) déﬁr;%'\led in a small amount of
ethyl e[c?efaéé’ fs deﬁﬁ%g Pt @ﬂﬁmémhﬁb@ ik sﬂfr@@ bl lﬂ%ﬁ't -2 kdom

roc or |
tempe(qu@paham tk@rreget@nb“e]xbmg |s(v2as;1eg with 1 ﬁﬁWC)US tartaric acid, water and

e 54 RS B 1 BBl Lo ohellyd o

is usednimolhp nexestdp sdtbbutddrther putificationof pr opi oni t ril. After

! ; Ui odi d
Yield: qg%ég%@ of%rmﬁ] S\/[F{{fﬁﬁl : PRPPﬁEZd dbﬁfhégi‘_?% .5 (m, 7H),
6.75 (af tHr 5.2de] 2Hh)g 4dlown2tp 1rb€mﬁHbrﬂp‘éﬁa3*d)re the mxture is
diluted with ethyl acetate and washed wi th potassi um
carbonate solution. The crude product 3.9 g of a
brown oil) is crystallized from nmethanol. Yield:
(2) ( 5284epoB: 4Hydrexy-indoled?, 2Miicqrbskylic agd T-iertputy] esfﬁr ﬂwyl ester

( 6): b (ppm) 11.42 NH), 8.16 (d, N
D“@?afj 7.02 (dd, 1 I(—I)S 6.H296(d, 1I(—I) ,6!_|)45(d, 1

158 8"@ Zoanﬁl%l)(lgdls&'ﬂl)/ed i3-809ml of ethyl acetate and, after addition of 5% Pd-C (700
mg), the mixture is hydrogenated at room temperature for 7 hours. The mixture is filtrated
over celite to remove the catalyst and evaporated. The solid is suspended in ether/hexane
and filtered.

Yield: 4.6 g (74%). 1H-NMR (CDCI3): & (ppm) 7.7 (d, 1H), 7.3 (m, 2H), 6.7 (d, 1H), 5.5 (s,
1H), 4.4 (g, 2H), 1.7 (s, 9H), 1.4 (1, 3H).

(3) Step C: 4-(6-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid ethyl ester
(160)

159 (500 mg, 1.6 mmol), 2,6-Dichloro-pyridine (360 mg, 24 mmol) are dissolved in 15 ml of
dimethylformamide. After addition of potassium carbonate (340 mg, 24 mmol) and a catalytic
amount Cu-powder the mixture is heated to 160°C for 3 hours. The reaction mixture is
cooled to room temperature, diluted with ethyl acetate and washed with water. The organic
layers are dried over sodium sulphate and evaporated. The crude product is solved in
dichloromethane and after evaporation crystallized with cyclohexane.

Yield: 300 mg (58%) of a beige solid. MS (ESI): 317.2 [M+H]", 1H-NMR (CDCI3): 5 (ppm)
9.2 (br, 1H), 7.7 (dd, 1H), 7.3 (m, 2H), 7.1 (m, 2H), 6,95 (dd, 1H), 6.75 (d, 1H), 4.4 (q, 2H),
1.4 (t, 3H).

(4) Step D: 4-(6-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid (157)



WD 2005/ 077932 PCT/ EP2005/ 001362 -162 (m1 H),
3.49(s,2H), 2.81(m 2H), 2.70(m2H), 2.29 (m 1H),
wWQ@2m502798D (m 2H),1,95-1,73 (m 7H), 1.72-1.P271/EP3005/001362

9H), 1.26-1,10(m 2H), 1.05 (d, 6H). Synthesis of
4-1 sobut oxy- 1H i ndol e- 2- caf‘tﬁﬂxyl ic acid
(1- benzyl -piperidin-4-yl)-amde 161 : (1) Step A
4-1sobut oxy-1 H-indol e- 2- carboxylic acid

160 ((dthbgrtxyis iy is dissoled in 4 n6T ﬁ%tl’@h@llénd“tréaié’@wtﬁ’)é%o%tlon of

|ndo -2-carboxylic acid 80 (4. 79
NaO @1 i be g@gu@ggﬁfgﬂr@ gyouraq{doom emperature The reaction mixture is

acidifiéd Wﬂﬁ MIéphﬂeZNgCErfdl apb@iBd) §hé rdieThixtufd islysBagh ?h step
di ssol ve DMF and after addition o
withoyt jurieg pupicaiofnp| ) and et hyl di i sopropyl anine (13.8 ni,
80.4 mmol) the mxture is stirred at roomterrperature
for 2 h. Then the solvent is evaporated at high
vacuum The residue is dissolved in ethyl acetate,
AlternaBzne theNtlalkof Alindoftl 2.8 ABYE IR s SRID APV SRGH in reaction scheme
arbonate and brine. The organic lTayers are dried OVE
17. sodium sul fate and evapor at ed under reduced pr essure
Yield: 8.96 g of a beige solid. M5 (ESI): 406.5 [ MtH] +
Reactioh Sshée By: 4- | sobut oxy-1 H-i ndol e-2-carboxylic acid
pl peri d| n-4-ylam de hydrochloride (161) 161 (8.1 g,

20 |s di ssolved in 200 mM of ethanol and, after

addi d C (200 ng) and 10 m of 4M HCI t he

m xt ur ogena at ro.gmdt;e er at or H3_R2  pq

,rg cat aI yst Nev@tpor at Yi eI 00 (1000 Vof N o
white solid. M5 (ESI): 316 [ MtH] +, 1 NI\/R( O7d6Y: H

b (ppm 11.5 (s, 1 H), 8.42 (d, 1 H, 7.25 (s, 2H),
7.04 (dd, 1 H, 6.95 (d, 1 H), 6.45 (d, 1 H, 4.0 (m

Exam I—q v 3.83 (d, 2H), 3.22 (m 2H), 2.88 (m 2H), 2.1
H, 1.9 (m 2H), 1.7 (m 2H), 1.05 (d, 6H).
Exanpl e 128 4-1sobutoxy-1 Hindol e-2-carboxylic acid

ol 5 S, P s o

amide dihydrochloride
\/l/ H//
PR
N o

161 (preparation see below) (2.5 g, 7.1 mmol), octahydro-2H-chinolizin-1-yimethanol
(Lupinine) (1.2 g, 7.1 mmol) and ethyldiisopropylamine (12.2 ml, 71 mmol) are dissolved in
10 ml of propionitril. After addition of cyanomethyl-trimethyl-phosphonium iodide 4149, 17
mmol) the mixture is refluxed for 3h. After cooling down to room temperature, the mixture is
diluted with ethyl acetate and washed with potassium carbonate solution. The crude product
3.9 g of a brown oil) is crystallized from methanol.

Yield: 2 g (52%) of a white solid. MS (ESI): 467 [M+H]" ,1H-NMR (DMSO-dq): & (ppm) 11.42
(s, NH), 8.16 (d, NH), 7.22(d, 1H), 7.02 (dd, 1H), 6.96(d, 1H) ,6,45(d, 1H), 3.83 (d, 2H), 3.75



-163 J NN~ ~N OH This conmpound is synthesized from

the conpound 161 (see exanple 127) and (1-Methyl -
wEr@eni¥sn- 3-yl ) - met hanol anal ogously to the nmeCTBP2005/001362

described in Exanple 127. Yield: 60 ng (50% . M5

(ESI): 427 [MtH + , 1 H NVR1EBNVBO-d6): b (ppm 11.45

(s, NH), 8.18(d, NH), 7.21 (s, 1 H, 7.02 (dd, 1 H),

6.95 (d, 1 H, 6.45 (d, 1 H, 3,8 (d, 2H, 3.75 (m 1

(m, 1H)L')3 49&??&) (2“%13(% *4%5 22707(%F§m 222@(m 2H§22 65£\2 o%rﬁ 28, 1185-1,73 (m,

7H), 1172814271(m09PG)m1 2§em0<n12¢+3 ‘(95 Q'sﬁ)H) 0.8 mTh.
Exanpl e 129 4- Cycl obut yl net hoxy- 1
H i ndol e- 2-carboxylic acid {1-[(1S,9aR)-1
(octahydro qU|noI|2|n21 - .

(16 ]Thl S corrpound i s synthesi zed from
4-cycl obutyl net hoxy-1 Hindol e-2-carboxylic acid
pi peridin-4-ylam de, 162 (preparation see bel ow) and
(1 R 9aR)-1-(oct ahydro quinolizin-1-yl)- methanol

| | h
(1) EpeP A Atopbpiam I age des%aoﬁe‘j R PSRy Pemty-
(s a.iludd)(1e$)2 (d 1 H) 7.2 (d, 7.03 (t, 1 H,

1 H, 6.47 (d, 1 H, 404(d 2H), 3.76 (m 1
4-lsob|d)qu2ll-5maolg 2A-carb&hy)ic a2id BD-(2. 7@420 ( mm@iHprepardi®nzee Exgmple 8)

and 1 g%&gﬁ%ﬂép\e yl%@ﬁ{ﬂ ﬁcz%ﬁ 2§b ﬁ’é’ﬂeg‘? ﬁ@j{ola?d in 700eml of %IgF and
after 20BitidAQPTBTVI33 Q0 Emmarﬁltbl&ﬁdilsopm@wamme (13.8 ml, 80.4 mmol)
the mixture is stirred at room temperature for 2 h. Then the solvent is evaporated at high
vacuum. The residue is dissolved in ethyl acetate, washed with saturated aqueous sodium
hydrogen arbonate and brine. The organic layers are dried over sodium sulfate and
evaporated under reduced pressure.

Yield: 8.96 g of a beige solid. MS (ESl): 406.5 [M+H]

(2) Step B: 4-Isobutoxy-1H-indole-2-carboxylic acid piperidin-4-ylamide
hydrochloride (161)

161 (8.1 g, 20 mmol) is dissolved in 200 ml of ethanol and, after addition of Pd-C (200 mg)
and 10 ml of 4M HCI the mixture is hydrogenated at room temperature for 3 hours. The
mixture is filtrated over celite to remove the catalyst and evaporated.

Yield: 7.13 g (100%) of a white solid. MS (ESI): 316 [M+H]", TH-NMR (DMSO-ds): 5 (ppm)
11.5 (s, 1H), 8.42 (d, 1H), 7.25 (s, 2H), 7.04 (dd, 1H), 6.95 (d, 1H), 6.45 (d, 1H), 4.0 (m, 1H),
3.83 (d, 2H), 3.22 (m, 2H), 2.88 (m, 2H), 2.1 (m, 1H), 1.9 (m, 2H), 1.7 (m, 2H), 1.05 (d, 6H).

Example 128

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(1-methyl-piperidin-3-yimethyl)-piperidin-4-yl]-

amide



(1) Step
A: 4-1(4-Cycl obut yl net hoxy- 1H i ndol e- 2- car bonyl ) - am no]
WO piop@eriost ne- 1- carboxylic acid tert-butyl estRCT/ERBB5/001362
To a solution of 4-cycl obut | met hoxy-1
H i ndol e- 2- carboxylic acid ééZ) fromexanple 34 (2.2
g, 8.97 mol) in 20 M of DCMis added
4- am no- pi peridi ne-1-carboxylic acid tert-butyl ester
(1.98 g, 9.87 mmoly, -HOBT (1.37 g, 8.97 nmol),

triethylamne (2.5 , 17.94 d EDC (1.72 g,
8.97 mml ). The mpxture is EtiNred atNroom tenperature
over night. It is]|then Va3 Wi t NaOH and bri ne,

dri ed over anhydf odisum sul phate and evaporated to
give a yellowp 3" Thg crude material is purified
by chromat ography on il cagel usi ng hexane and Et OAc
(fromO0%to 20% . Yield: 3.02 g (79%. MsS (ESI): 426.3
[MH-, 1 HNW (CDCl3): 6(ppn) 9.33 (s, 1 H, 7.17

This céﬁﬁourgd |'s'|)s¥ntﬂeQ§bo( ﬁom%hﬂ@nﬂﬁo@ﬁ 1631 ( (sée b&am@leﬁ Zﬁﬂand-(ﬁ'hllethyl-
pnperlc(mfﬁ yXbH)\ethQn@@nalogquIMO @H)metmochges(cgbe@m) xamgle gggp B

v SO STESIOR A LN 280 ) g

8. 18(df Nbi)nbbb(ﬁe 163. 002 (dd, THD.S. (s, )1 H). 5.4 éﬁbdl"\)eﬁ%(ﬂ 26)n3.75 (m

on o I4 1, Rh.,
140, 28 G 81572 fn AU SPEEhT 72,190 4, 1208 e o0 .
2H), 1edert.40 (rRvEptr 4106dd, @3 e. 8t2r(en Hy¥ir ochl ori de as a white
powder. Yield: 2.93 g (>100% not conpletely dry). M
(ESI): 328.2 [MtH +, 1 H- NVR (DMBO-d6): 6 (ppn) 11.59
(s, 1 H, 875 (br m 2H), 8.51 (d, 1 H, 7.25 (s, 1
Examble 12907 (t, 1 H, 6.99 (d, 1 H, 6.5 (d, 1 H, 4.1
(mlH) 405(d 2H), 3.25- 345(m2|—|) 3.02 (m

-Cyclabgiaont i -rdelesshEondl AEidc Sl SRR Aty PlorGuelain-1-

ylic acid
yI)methbl] F?Qﬂltﬁ%ﬁ(%ﬁﬁfg% 4-hydr oxy- 3- net hyl -

pi peridin-1-yl)- IS%E)M] pi peridin-4-yl}-am de WO
0

2005/ 077932 PCT/ E 5/ 001362 -165- 0 ~ O

0]
N

This compound is synthesized from 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (preparation see below) and (1R,9aR)-1-(octahydro-quinolizin-1-yl)-
methanol analogously to the method described in example 127.

MS (ESI): 479.1 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.44 (s, 1H), 8.2 (d, 1H), 7.2 (d, 1H),
7.03 (t, 1H), 6.96 (d, 1H), 6.47 (d, 1H), 4.04 (d, 2H), 3.76 (m, 1H), 2.6-2.9 (m, 5H), 2.22-2.54
(m, 2H), 1.08-2.17 (m, 26H).

Synthesis of 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid piperidin-4-ylamide,
162.




HHCN ~N~OH This conmpound is synthesized from
4- cycl obut yl net hoxy-1 H-indol e-2-carboxylic acid
wWEr@eni¥BN- 4-yl am de, 162 (see exanpl e 129) anpCT/EP2005/001362

2,2-dinethyl -propionic acid (3R 4R)-1-((R)-

2- hydr oxy- propyl ) - 3- net hyl--ipaperi di n-4-yl ester, 164

(preparation see bel ow) anal ogously to the nethod

descri bed in exanple 127, followed by pival oyl

cl eavage as described for amne 55. M5 (ESI): 483.2

[MtH +, 1 HNWR (DMSO-d6): b (ppm 11.43 (s, 1 H), 8.2

(br s, 1H, 7.19 (s, 1 H, 7.03 (t, 1 H, 6.96 (d, 1
(1) I—$tep6A 47(4-6yclobHyimethpxy¢th-indaly-2-carbanyltamimgl-pigeridine-1-

6 2.0
1° §°§mf2a‘i'ﬂ$e'éi%”t’% sé‘%] 1Z§')2 (m gH)2 1 grsn 162)5 (m
Toa s?"buloa 0114 %}/ tﬁﬁ IFHEI\Or ogD1H ﬂdgé Z(-Qarbgbﬁﬂlc alld %@)(fﬂ)m §J?Qmple 34 (2.2

g, 8.97 BmetiR)W-Zj_J Gy pﬁ}/@{d@%gi gmg%;plper@quei -ﬁ9qbpxy||c acid tert-butyl ester

(1.98 § 3sP§f H%g&)og{d’éT F?é?e% dé %ﬁfﬂ_méb %@ch&flérﬁmequ 5%"06?7 Qd'nﬁ\%oﬁgnd EDC

-nmeth oXi rane
(1.72 9&3925 mnmate (The inrixtue igistived at W@ﬁbﬂemp@@werweﬂmsb? ltjg then washed

with ZNC%[C?IH I5Aq Brifid Q:ﬁ‘fég ofvlef‘%é/gﬂ_ NS s%alu\‘r‘?éﬁlpr‘x%e %H@@%ﬁ@t@d to give a

e resi due di st I'n a Ku r apparatus
yellow(pweigr. iveerruGomaBdpl is ugfiet bygcrggn@tqgwygy onnﬂu:@ggj u)sflng hexane

and Eﬁiﬁcg&?%ﬂt?gogil—l- NVR (DVMSO-d6): b (ppm 4.34 (br s, 1

, 3.70 (sextett, 1 , 2.79
Yield: 2192,g 77908- Msa&sa)rmzesl)tm ML, 85-NVR (GRCIS &pmﬂ%’c‘%éﬁim) 7A7 (&

1H), 7%@% dljrlzl% 7S¢s ?%5{6&)@;% §@1§H9 -B13 (. a9 .071@] By 2.78-

2.97 (d }:,I1o$ﬁ32)25r(mt Boxyi-46 & PHYol e- 2- carboxylic acid (1
-[(S)-2-((3S, 4R, 59) -3, 4-di hydr oxy- 5-
nmet hyl - pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde
WO 2005/ 077932 PCT/ EP2005/ 001362 -166- 0 OH 6:)N H
(2) Nstag BMNt-C@elobutylmethoxy-1H-indole-2-carboxylic acid piperidin-4-ylamide,

162

The tert-butyl ester (163) from above (3.02 g, 7.05 mmol) is dissolved in 20 ml of dioxane. A
4M-solution of HCI in dioxane (14.1 ml, 56.4 mmol) is added and the mixture is stirred for 24
hours. Evaporation gave the hydrochloride as a white powder.

Yield: 2.93 g (>100%, not completely dry).

MS (ESI): 328.2 [M+H]’, 1H-NMR (DMSO-dg): 5 (ppm) 11.59 (s, 1H), 8.75 (br m, 2H), 8.51
(d, 1H), 7.25 (s, 1H), 7.07 (t, 1H), 6.99 (d, 1H), 6.5 (d, 1H), 4.1 .(m, 1H), 4.05 (d, 2H), 3.25-
3.45 (m, 2H), 3.02 (m, 2H), 2.78 (m, 1H), 2.14 (m, 2H), 1.85-2.04 (m, 5H), 1.76 (m, 2H).

Example 130

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-((3R,4R)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



Thi s conmpound i s synthesized from

4- cycl obut yl net hoxy-1 H-indol e-2-carboxylic acid
wEr@eni¥BN- 4-yl am de, 162 (see exanple 129) anPCEHEPI965/001362

35 anal ogously to the neth 8 descri bed in 54,

foll oned by cl eavage of thg %Fot ecting group. M

(ESI): 499.4 [MtH +, 1 H-NWVR (DVMBO-d6): b (ppn) 11.47

(s, 1 H, 8.28 (br s 1H, 7.23 (s, 1 H, 7.04 (t, 1

H) , 699(d : 49 (d, 1 H, 4.07 (m 1 H), 4.06
(d, 2H) 4.02 1H), 3.76 (m 1 H, 3.55(m 1H,
2.58-2 96(m , 2.25-2.4 (m 3H), 1.83-2.15 (m 11
H) , 1.66-1. 82 m 2H), 1.45-1.65 (m 2H), 0.91 (d,
3H), 0.86 (d, Yy e 132 4-Cycl obutyl met hoxy- 1
H i ndol e-2-car \ ,,

{1-[(R) - 3- hydr ro -
nmet hyl - pi peridin-1- 3H) |d-i %Epwldl yl }-am de
,,OH NN O HN HO This conpound i esi-zed from

4- cycl obut yl met hoxy-1 H-| ndol e-2-carboxylic acid
pi peri di

This cgmgom%g%mthew%%ﬁ@ﬂl cyﬂg Ht Trggﬁggﬁ wﬁzog-Z cadboxyhc acid

piperidin- my@ernﬁmé! 52 (sbé )ék@r?ﬁ?ﬂeﬁ@gpyﬂxd 2 =dimkthyl-prepidarc abid (3R, 4R)-1-((R)-
ester (60) anal ogous to the nethod descrlbed I n 56,
2-hydroyy- PW&3W9@Mb@@ﬁW vl esel 464 dpreparation 8¢% belpyhanalogausly to

the m%E@#?@séﬁB%@ uﬁ?@nﬂﬁ?& 1??@{_)6@ %N\%l&@%kéﬁﬁé(%p@n?cﬁge%r amine
5. 1H, 8.22(d, 1 H, 7.2 (d, 1 H, 7.03 (t. 1 H,

MS ( E%1)428:§9 MlHtg*lHj\ll\gli I%glsol H)a(p;bnffn(&(g rﬁ? 82178, 1H), 719

1H), 7(a8, (t,214), 6.26§d,-1H), 687 (e THIH-442m25H), 42044@ 2hy, 32 (m,. 1, 2.58-

2.96 @c%”%%z‘%g%ﬁig'?sg@ Q- %6%()%&13891 1‘% 3%9%03:%931245 1.65 (m, 2H),

1.2-1.44 (rR2HYINO 31 (0 nBh 6,80) (d 1EH). ndoI e- 2 carboxylic acid
{1-[ (IS, 9aR) - 1- (oct ahydr o- qui nol i zi n- 1-
yl)met hyl ] - pi peri di n-4-yl }-am de

1) 2,2-Dimethyl-propionic acid (3R,4R)-1-((R)-2-hydroxy-propyl)-3-methyl-
piperidin-4-yl ester (164)

A solution of piperidine 20 (3 g, 15.05 mmol) and (R)-2-methyl-oxirane (15.05 ml, 150.5

mmol) in 10 ml of ethanol is stirred for 24 hours in a closed flask. The solvent is evaporated

and the residue distilled in a Kugelrohr apparatus (0.08 mbar, 80-90C).

Yield: 3.82 g (99%). MS (ESI): 258.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 4.34 (br s, 1H),

4.24 (td, 1H), 3.70 (sextett, 1H), 2.79 (m, 2H), 2.03-2.28 (m, 3H), 1.65-1.9 (m, 3H), 1.45 (qd,

1H), 1.14 (s, 9H), 1.02 (d, 3H), 0.81 (d, 3H), [a]p = -66.1 (c=1.5 in MeOH)

Example 131

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-((38,4R,5S)-3,4-dihydroxy-5-
methyl-piperidin-1-yi)-propyll-piperidin-4-yl}-amide



TOOO 6:NHH-~NTrN This compound is synthesized

from4-(furan-3-yl nethoxy)-1 Hindol e-2-carboxylic
wa@eiod/o7pesperi di n-4-yl am de, 165 (preparati on SPET/BR10050)01362

and (1R 9aR)-1-(octahydro-quinolizin-1-yl)- nethanol

anal ogously to the net hod d®&cri bed in exanple 127. M

(ESI): 491.1 [MtH +, 1 H-NWVR (DVMBO-d6): b (ppn) 11.45

(s, 1 H, 813 (d, 1 H, 7.82 (s, 1H, 7.68 (t, 1

H, 7.22 (d, 1 , 7.05 (t, 1 H, 6.98 (d, 1 H, 6.62
(s, 1 , 6.5 , 1 H, 503 (s, 2H, 3.74 (m 1 H,
2.8 (m 2H), 2.69 (m 2H), 2.43-2.53 (m 1 H), 2.27
(m 1 H, 2.02 1.07-1.95 (m 19H).
Synt hesis of 4 | met hoxy) -1
H i ndol e- 2- car agrd piperidi n-4-(¥d|am de (165)
1) Step A >

{

[

( :
4-{[ 4- (Furan-3-y rretHoxyﬂ- i M e-/2- ”r&gnyl ] - am no}
-pi peridine-1 carboxylic acid tempt-Dbut ester (166)
To a solution of 4-(furan-3yl nethoxy)-

H i ndol e- 2-carboxylic acid (95) from Exanple 33 (5 g,
This chtnpbdindiendynthasiz0 froim 4fcy @adityismetaatgd H-indole-2-carboxylic acid

oS B oL el B e e
describet & by |falowerl Hyscldavalge oB thelffotaig geod. EDC (3. 73 g,

MS (E@%@PM@]*OJEI?NW@{dﬁ)iz 2onhEt 81 L 9Bf e 28 (brs, 1H), 7.2 s,
1H), 7201? badH, arod (ar 1R 6.4Y fdedHR N7 @ YT £.06 (& EH)UA02 (m, 1H), 3.76

su phate and_evaporated to Y el | er. .Th
(m, 15} KRS Wi 20 PR )28 4Tl bRt o TH). 1.66-1.82
m, 289), 1i4ageb (Msprp 0.93GM, 8AY oEBaC3kf.rom 0% to 109 . WO
( 2)(305/ 077932 PC}%'/ EP2005/ 8013% -f168 Yield: 7.51 ¢

(88% . Ms (ESI): 438.3 [MH -, 1 HNW (CDC13): b

(ppm 9.42 (s, 1 H, 7.57 (s, 1H, 7.46 (s, 1 H),
Exampl@436t, 1 H, 7.05 (d, 1 H, 6.96 (s, 1 H, 6.6 (d, 1

Hy, 6.55 (s, 1 H, 6.08 (d, 1 H, 5.07 (d, 2H),

4.04-4.2 (overlapping m 3H), 2.92 (m 2H), 2.01 (m
4-CycithutylrhethBxy- $H-igddle-2-chpboxfin ackH)1-[(R)-3-hydroxy-2-((3S,4S5)-4-ydroxy-3-

methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

¥ o
N
o T
WN HO
H o]

This compound is synthesized from 4-cyclobutylmethoxy-1H-indole-2-carboxylic acid

piperidin-4-ylamide, 162 (see example 129) and 2,2-dimethyl-propionic acid (35,4S)-1-((S)-
2-hydroxy-3-trityloxy-propyl)-3-methyl-piperidin-4-yl ester (60) analogously to the method
described in 56, followed by subsequent removal of the protection groups with sodium
methylate and 80% acetic acid.

MS (ESI): 499.5 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.44 (s, 1H), 8.22 (d, 1H), 7.2 (d,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.47 (d, 1H), 4.45 (d, 1H), 4.28 — 4.45 (m, 1H), 4.04 (d, 2H),
3.7 - 3.8 (m, 1H), 3.42 (d, 2H), 2.6 — 2.98 (m, 7H), 2.25 - 2.42 (m, 2H).1.15 — 2.18 (m, 16H),
0.86 (d, 3H).



(2) Step B: 4-(Fu ran-3-yl methoxy)-1
H- i ndol e- 2-carboxylic acid piperidin-4- ylamde (165)
wab@sonems2 butyl ester (166) from above (695 ngPCIWEBR05/001362

mml) is dissolved in 5 ni 1% _dioxane. A 4Msol ution
of HCl in dioxane (3.2 nl, .8 mmol ) is added and the
m xture is stirred for 24 hours. Evaporation gave the
hydrochl oride as a white powder. Yield: 595 ng (100%.
MS (ESI): 340.2 [MtH +, 1 HNWMR (DMSO-d6): b (ppm
11.65 (s, 1 H, 9.0 (br m 2H), 8.5 (d, 1 H), 7.85

Exam H, 7.70 (s, 1 H, 7.3 (s, 1 H, 7.09 (t, 1 H),
. d 1 H, 6.62(d, 1 H, 6.64 (s, 1 H, 5. 05 (d,
2H), 4.07 (m 1 H), 3.31 (m 2H), 3.0 (m 2H), 1.96

4- (Furém3 I__ylr%é%oxﬁ) 8indBle- 2b&rbo&1;@f£@lde{1:{(31$ ,9aR)-1-(octahydro-quinolizin-1-

uran- 3-yl net hoxy) - 1 i ndol e-2-carboxylic acid

yI)metjpyLI P'PSJ)‘d”?"f(% 13#08R) - 4- hydr oxy- 3- net hyl -
pi peridin-1-yl )@
6 O-4/ CN\~

opyl]-piperidin-4-yl}-amde TO . O
N, rOH This conmpound i s synthesi zed
from 4-(furan-3-yl methoxy)-1 Hindol e-2-carboxylic
acid piperidin- dl am de, 165 (see exanple 133) and

2, 2-di net hyl - pr opi onlc acid (3R 4R)-1-((R)-

2- hydr oxy- pr opyl ) O pi peridin-4-yl ester, 164
(preparation see ] e 130 nal ogously to the

nmet hod descri bed | ,’Yp‘@ K by pi val oyl
cl eavage as descri bed for am nejsgj@ESI ): 495.2
[MtH +, 1 H-NWVR (DVMBO-d6): b (ppm\ 1146 (s, 1 H),
8.14 (d, 1 H), 7.82 (s, 1 H, 7.68 (br s, 1 H, 7.23

This compodnds,sydth@Sizéd frorh 44furah-BPimethox®)- Hi-inddles2-caehoxdlid§cid

piperitg@%y&%’gigéS{gﬁ)@sﬁ%?atSo%g@V\%qfo%%n Z{?%@% Ri—1 ﬁfctagydfg-o&lmoliii n-1-yl)-
metha'ﬁbt ar%lo%u@lzt%tﬂe’?net@b&i,degcr%%d(uﬁbxalnrb‘lﬁmﬁ 24 (m 1 H,

MS (E§I)4391_11 (WJ’WH 1@MMR1DM§OIdd16 ?ﬂm)gj,q)% Q1§ _Z,Ij) g&nQS él-—lﬂ H), 7.82 (s,
1H), 7%88@ 1H), 7.22 (d, 1H), 7.05 (t, 1H), 6.98 (d, 1H), 6.62 (s, 1H), 6.59 (d, 1H), 5.03 (s,
2H), 3.74 (m, 1H), 2.8 (m, 2H), 2.69 (m, 2H), 2.43-2.53 (m, 1H), 2.27 (m, 1H), 2.02 (m, 1H),
1.07-1.95 (m, 19H).

Svynthesis of 4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid piperidin-4-ylamide
(165)

(1) Step A: 4-{[4-(Furan-3-ylmethoxy)-1H-indole-2-carbonyl]-amino}-piperidine-1-
carboxylic acid tert-butyl ester (166)

To a solution of 4-(furan-3ylmethoxy)-1H-indole-2-carboxylic acid (95) from Example 33 (5 g,
19.44 mmol) in 10 ml of DCM is added 4-amino-piperidine-1-carboxylic acid tert-butyl ester
(3.89 g, 19.44 mmol), HOBT (2.98 g, 19.44 mmol), triethylamine (5.4 ml, 38.88 mmol) and
EDC (3.73 g, 19.44 mmol). The mixture is stirred at room temperature over night. It is then
washed with 2N-NaOH and brine, dried over anhydrous sodium sulphate and evaporated to
give a yellow powder. The crude material is purified by chromatography on silicagel using
DCM and EtOAc (from 0% to 10%).



(d, 3H). Exanple 135
4- (2- Met hyl -t hi azol - 4-yl nmet hoxy) -1
woRG0sMTI982 2- car boxyl ic acid [1-(octahydro-qui neCT/EP2903/6001362
ylmsthyl) piperidin-4-yl]-amde S- N O 6:14 NOHH
-( N ~/ N This conpound -i1$8synt hesi zed from
4 (2 nmet hyl -t hi azol - 4-yl net hoxy) -1
H-| ndol e- 2- carboxylic acid piperidin-4-ylamde, (167,

Yield: ga%%)OMsS(%%l)bﬁh@‘ef)[Ma@]d 1H-NMR (CDCL).  (ppm) 8.42 (s, 1H), 7.57 (s,
ct ahydro-qui nol 1 zin-" 1- f

1H), 7a€r6a030@d{a§l%ﬂ .ol hé0rde hidd. 8&8dPi H@dfiﬁr{de%hﬁﬁé (f217H) B8 (d,
0 1

1H), 5(1d§‘fgd) 2H53%20M/':‘2'zﬂ>\7“e F&a{api’éﬁ;?ﬁﬁ)%@(& )zHéﬁz dpgﬁf)zﬂa 1518((§ ' OH) 1.42
(m, 2H). 05 (dd 1 H) 6.98 (d, 1 H, 6.62 (s, 1 H), 5. 18 (s,

2H), 3.74 (m 1 H), 2.8 (m 2H), 2.69 (m 2H), 2.68

(s, 3H), 243253(m 1H, 2227 (m 1 H, 2.02 (m 1

Hy, 1.07-1.95 (m ntheS|s of

(2)4- (S_tqpelBha},—Kqunné&zﬂmexng m@p}e 2-carboxylic acid piperidin-4-

rboxylic acid piperidin-4- ylam de (167)
(1)9%989§f6%?2 Met hyl - t hi azol - 4-yl ) - met hanol  ( 168)

The teft- Mgﬁaéltert(lms@)ZRJnﬁEaﬂo\%a(ebQ I1Q5mm@|)e§ Bigbolesd iBrs hP6dioxane. A

') is dissolve of diethyl ether
AN-sclian 66 G ieHap@.2 . 1210 9Pl aieskand the Fiidre 1s Sirred for 24

hoursaéwﬁofﬁtiémgﬁvgEHeQ‘%/d'rdSthdFﬁe(a%@ Whitd powde®. 9 m’ml ) | S

W se and tyre is sirred f

Vield: 395cr0 (1B NEJEBN; 440 2 IMAHGEH-AMR HOUEDetk BPaDa 1165 (5, 1H),
9.0 (bV\‘Ynt g f@ fdinap edssed lﬂIH) on7Pls, 90MI UBYS Ul'H?hﬂb@ (tafmélﬁoz (d, 1H),

V\/armu Omte erature
6.62 (éx%h')a@t%dﬁ Wt ﬁOétmezH)aﬁ@?dvaﬁgl? Sl A, 3608 GTIohe6 (m,
2H), 4T 05/ 001362 -170 Yield: 670 mgy (92%. M5 (ESI):
L 1 HNWR (CDCI3): b (ppm) 7.20 (s, 1 H),
5. 27

Example 134

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3R,4R)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

(@)
Cry<
N NCN}NQ_OH

This compound is synthesized from 4-(furan-3-ylmethoxy)-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 165 (see example 133) and 2,2-dimethyl-propionic acid (3R,4R)-1-((R)-
2-hydroxy-propyl)-3-methyl-piperidin-4-yl ester, 164 (preparation see example 130)
analogously to the method described in example 127, followed by pivaloyl cleavage as
described for amine 55.

MS (ESI): 495.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.46 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.68 (br s, 1H), 7.23 (s, 1H), 7.05 (t, 1H), 6.99 (d, 1H), 6.62 (s, 1H), 6.6 (d, 1H), 5.03 (s,



(dd, 1 H), 4.50 (d, 2H), 2.62 (s, 3H). (2) Step B:
4- (2- Met hyl -t hi azol - 4-yl nmet hoxy) -i ndol e- 1, 2-di car boxyl
WO e00ao7¥3A-tert- butyl ester 2-ethyl ester (16BQT/EP2005/001362
(2- Met hyl -t hi azol - 4-yl ) - met hanol (168, 670 ng, 5.2
mol ) is dissolved in 12 m{e9f- dry THE wunder argon,
foll owed by addition of
4- Hydr oxy-i ndol e- 1, 2-di carboxylic acid 1-tert-butyl

e r - t g1 S 811G\
200, 450 1T Ty B sz Te p g 22 (B 322 () id, 2419 (m,
2H), tthen saH)ut 63 . 7S (rootited. 4301 . 6C(m A2HN % el .41 (ron3idY, Ocdihigl 3H), 0.86
(d 3Hzzadicarboxylate in toluene (2.7 m, 6.2 mmol) is
'~ added dropwi se and the m xture is stirred for 2.5 h at
0C. The the solvents are renoved under reduced
pressure and the residue is dissolved in ethyl
a eﬁ e and washed w th sodi unhydr ogencar bonat e
on and brine. The organic |layers are drid over
sodi um sul phate, filtrated and evaporated. The crude
-(2- 2 . [ 1! in-1-
R R g QM S i
yimethyg)-pipgsidiresiyjl-araide . 2 [ MtH +, 1 H- NVR (DVBO-d6): b (ppm
7.67 (s, 1 H, 7.55 (d, 1 H, 7.41 (dd, 1 H, 7.27
(s, 1 H, 6.99 édg?l H, 5.27 (s, 2H), 4.31 (q, 2H), .
2.68 (s, 3H), 4. (s, 9H), 1.32 (t, 3H). (3) Step C
4- (2-Met hyl -t hi aZol - 4-yl net hoxy) -1
H i ndol e- 2- carboxylic acid (170)
4- (2- Met hyl -t hi azol - 4-yl met hoxy) -i ndol e- 1, 2-di car boxyl
ic acid 1-tert-buy S 2-ethyl ester (169) (1.75
g, 4.2 mmol) is disslalved\in m of ethanol. After
addition of a 0.5 aq@#ou$$‘égg}h Ky droxi de sol uti on
(33.6 ni, 16.8 mml) the solutloéﬁzfj?;;§ed to 60C and
stirred at this tenperature for 1 h. NMThen the
reaction mxture is evaporated and the residue is
This cdimpsohd Byntheskzby Froace{BnethyAhidxCl-4ginethitty)i1$1-addiee-carboxylic

acid Rt PP R,TS0: Pt T e Poioe) GROA @iy dpgofcuo-uinoiin-

1-yl)-riéth 85b] @MBlogOULY tostBdimthobdédehiBé@in dxahipl@ted. The
roduct crystallized upon evaporation and coul
s € G W

¥ 2SI HENE BB D Bhmaus & A e i 188 (5. 1h,

7.25 (E,M??] 7‘.053(dd1fr1W,F§.©1 ,Orrg%:fzﬁs,( np.18%s, AH)( BI74m, éghl)z.s (m,

7.6 s, 1 H, d .07 (s, 7. d,
2H), 21694;13,(2&)6%6@&?, 314»3.,41&3_@32(@,21'}!)221)27 (, a)»lg),(%or? (rey ), a.izw .95 (m,
19H).Step D 4- {[4-(2-Methyl -thiazol -4-yl net hoxy) -1

H- i ndol e- 2- car bonyl ] - am no}- pi peri di ne-1-carboxylic

acid tert-butyl ester (171)
Synthesis of 4-(2-methyl-thiazol-4-ylmethoxy)-1H-indole-2-carboxylic acid piperidin-4-

ylamide (167)

Exa

(1) Step A: (2-Methyl-thiazol-4-yl)-methanol (168)
2-Methyl-thiazole-4-carboxylic acid ethyl ester (966 mg, 5.64 mmol) is dissolved in 5 ml of
diethylether and cooled to -78°C. A 1M solution of lithium aluminium hydride in THF (16.9 ml,
16.9 mmol) is added dropwise and the mixture is sirred for 3.5h at -78°C. The mixture is
quenched at this temperature with a saturated solution of sodium sulphate and is allowed to
warm up to room temperature, followed by extraction with ether and evaporation.



WD 2005/ 077932 PCT/ EP2005/ 001362 - 171
4- (2- Met hyl -t hi azol - 4-yl nmet hoxy) -1
woR0aMdTI982 2- car boxylic acid (170) (1.21 g, 4.2PemBP3005/601362
di ssolved in 10 ml of DWVF and the solution is cool ed
to OC. After addition of Hﬁgﬂrgs base (2.16 m, 12.6
mol ), piperidin-4-yl-carbamc acid tert-butyl ester
(3) (841 ny, 4.2 mol) and PyBOP (2.4 g, 4.6 mol)
Yield: g{’tﬁmg(st%tp GMS$ESI)1 T%()(:;@&M}H]lrlmlaméME@@C&? Uy @phor7. 208, 1H), 5.27
y a e ol I we concentrated sodi um
(dd, 1%6@8)&%%')’% ' Hof 11 is regched The organic
| ayer is washed vvi th brine, dried over sodi um sul phate
and evapor at ed under reduced pressure. The crude

o B S 20 B PR A g 1o
( 80%4tyl ddrek E3knyl edtek- (R6MrH +, | H NMR (DVSO-d6): 6

(ppm) 11.58 (br' s, 1 H), 8.25 (d, 1 H), 7.61 (s, 1
(2- MetH)'I thigz@74-(15-methao] (168067 i, 5.2 o)) & digsqeed in 1R)mI & dBRTHF

ondr g B oy B B Ty 18 et
2-ethy(H ée_)teanlep dee mg@{é\m fy$8 16, 2zohelt-typiveaypbasphirie (1.63 g, 6.2
(N - A- i
mmols y4ng P oiis & goosh Co 4g% BN & i af o2 i
tolueném FhIUS oMo lé‘lﬁldeldrdrd;b\mxalﬁd (Hé2mi5rtu,re islXBreatrfot 2.5drat 0°C. The
tirred for 45 njn at enpe

the so GBI FPTIECLHERT SHevl BT B AT S EoiCVEds Piroarayin et

acetatafaﬂa wa%ha@dntﬁ @e@mﬁmmgbxhwbmei@ommnaajwnmntrhé oagamid layers
IS reac e organi c

are crghaResoRT SRR fl%fé&ﬁdtﬁﬂds%ﬂaﬁﬂéeé‘y Tha Cfta?aﬂgs&?%%’f B plbried by
flash dh%iﬁéto@ H? géilldérg%ﬂiséﬂﬁﬁ acotb®) /diexanéd33:9) (100%. % . M

Yield: 2\&59 (8132) MSS([E§@ (‘317 21MW¢HW&S%q§e) 5?;{19@1}675& 1H),

7.55 (a%H)?? Q9 (&didl H817 iy, (s 71H)26 @d (d 1Y) 5.28 (§2H)04.37 (4)2H)52.88 (s,
s, H( 7 (m 2H), 2.70 (s, 3H),
3H), 1@6(29H 1783((rﬁ)ZH) 1 72 - 1 85 (m 3H), 1.4 - 1.55
(m 2H). Exanple 136 4-(Benzofuran-3-yl nmethoxy)-1
H i ndol e- 2- car boxylic acid
4- di hydr ox

(3)§JI p\J%?eiPoﬁ; =21 hﬂrta}yi}gﬁ_-ggirgélhbay)ﬁllj-_ilgﬁglgg,ﬁquowc acid (170)
4-(2- l\/?e(?r(\)y?/thqu%%ﬁ-?yhﬁgﬁ @3 -%Qé)o%-qglgiggrboxylic acid 1-tert-butyl ester 2-ethyl ester
(169) (1.75 g, 4.2 mmol) is dissolved in 20 ml of ethanol. After addition of a 0.5M aqueous
sodium hydroxide solution (33.6 ml, 16.8 mmol) the solution is heated to 60°C and stirred at
this temperature for 18h. Then the reaction mixture is evaporated and the residue is
dissolved in ethyl acetate. AT 0°C conc HCl is added until a pH of 1 is reached. The organic
phase is washed with water and brine. The organic layers are dried over over sodium
sulphate, filtrated. The product crystallized upon evaporation and could be filtrated off.
Yield: 1.21 g (100%). MS (ESI): 289.0 [M+H]", 1H-NMR (DMSO-ds): 8 (ppm) 11.76 (br s,
1H), 7.62 (s, 1H), 7.14 (dd, 1H), 7.07 (s, 1H), 7.02 (d, 1H), 6.66 (d, 1H), 5.22 (s, 2H), 2.68 (s,
3H).

(4) Step D: 4-{[4-(2-Methyl-thiazol-4-ylmethoxy)-1H-indole-2-carbonyl]-amino}-
piperidine-1-carboxylic acid tert-butyl ester (171)



-172- OO OH ~NJ-CN --N,..COH This conpound is
synt hesi zed from 4- (benzof uran- 3-yl net hoxy) -1

woR08MT1982 2- car boxylic acid piperidin-4-yl am BE/ERNDBS/001362
(preparation see bel ow) ar]dwqm' ne 35 anal ogously to

- the nmethod described in 54, followed by cleavage of
the protecting group. Ms (ESI): 561 [MtH +, 1 H NWR
(DVMSO-d6): b (ppm 11.48 (s, 11-1), 8.16 (s, 1 H),

4-(2-M:tiyB-tHialz ol-2-yip ethdxy) 2 H-thdole-2-garb@xyiie a¢id,(170)H)f 217, 352 (hdwhl) is

dissol%e_oERBWO(?ral’zo%f‘l\EEi ?n%_tk%éodtél"oﬁs éﬁqlecét_og%’c( éﬁggiﬂoqtﬂw ‘3{ A{-I}_%e@’igs base
(2.16 fal,HR.6 B, piperidind)yl-cArbaini¢ avid tertpytyBeshd (B)1(841 rhly, 4.2 mmol) and
PyBOéi_(é.’cA):gi 4gfgm%wrgpgz%_bmlxtérﬁ)%§s%rr%gat(lrgégxz’(%%erlaﬁ?_réf‘ozrof%b %l acetate is
addedollwedbBeorcdntratll so&yint Mesdsdegntil a pH of 11 is reached. The organic
layer Igd\{(agﬁgé }c&fga;gﬁ% %&I)éld gﬁ%ﬂ%ﬁ}n@ %h}l%nétg%)\h %Vé%&r%{e%oux%lelr rCeduced
pressdre] THe €188 pRIduCER pBriliedTBy: festydhrdinaion cphe (Rliczagdd catityiacatate /
m no}- piperidine-1l-carboxylic acid tert-butyl ester
cyclohexang 11‘]*8 a ice-cold solution of
Yield:?i'.l%éé@ eo9b)u IV@W(E'SY):: mzﬂS .(Q)C[W)Z-ﬁ% 1 %Mmgqusb-aa{@mnh)izm .@@(t? s, 1H),
, _See exanple . | Q
5.25 (i Tk R lor ThnT g8 (P Hha 08 (Maiot SadeaD 484 a1l sd
2H), 3Pl - 3H) £.85 (§it DY, 20D @t 38 1178 (M @HY] N4 (s, 9H), 1.38 (m, 2H).
4- am no- pi peridi ne-1-carboxylic acid tert-butyl ester

(130 ng, 0.651 mmol) and PyBOP (356 ng, 0.684 mmol)
are added subsequently. The m xture is stirred at room

5)t eMBEAE U4-E2-MCERy 1 th BBbI-4-yiméthokiieTH-Shd dlé-2cc akb bRy liccadTul
( )acet at@?_v\gzshed.)(/vith 1 I\f-yl\la()—| and brine, dri edh}(,)ver
anhptresigin-dodpraidedtfPhat e and evaporated to give 980

171 o8 S LR RS BB RHE g e
128 nehdlyhmtiraiddol 45 Ain atfoeidemPa@itury. THEOHEG reddiioh Rfiktlre is
evapo?;gtgé},zdi%sﬁéﬁv}éuf_ir’p_'jat’]ﬁyggc%?ga%c[i)%%gg soc@uré%%?&x%ﬁ%éééﬂ é‘gljl_% 'PH of 11
is reabiftd. The bganic 18ydrasiwadhdd) withVbrdid, Gded dversodianDéulgithte Znd
evaporated under reduced pressure.

Yield: 1.28 g (100%). %). MS (ESI): 371.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.56 (br,
1H), 8.28 (d, 1H), 7.61 (s, 1H), 7.3 (s, 1H), 7.09 (dd, 1H), 7.02 (d, 1H), 6.62 (d, 1H), 5.19 (s,
2H), 3.90 (m, 1H), 3.07 (m, 2H), 2.70 (s, 3H), 2.62 - 2.75 (m, 2H), 1.72 - 1.85 (m, 3H), 1.4 -
1.55 (m, 2H).

Example 136

4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[2-(3,4-dihydroxy-5-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



WD 2005/ 077932 PCT/ EP2005/ 001362 -173 6.91 (s, 1 H),
6.7 (d, 1 H, 596 (d, 1 H, 534 (s, 2H), 4.04-4.2
w@ ewsorapping m 3H), 2.91 (m 2H) 2.01 (m PEY/EPDIHB1362
(s, 9H), 1.40 (m 2H). (2) 1?& B:
4- (Benzof ur an- 3- yl met hoxy) H-i ndol e- 2- car boxylic
acid piperidin-4- ylamde (172) The tert-butyl ester
(173) from above (318 ng, 0.65 nmol) is dissolved in a

4M sol ution HCl in dioxane (6 mM, 1.2 nmol) and
stirred for R at room tenperature. Evaporation
gave the hyd ride as a white powder, which is

di ssolved in water, treated with conc NaOH sol ution

at 0Cto an pH of*dl and extracted with ethyl acetate.
The organic | aye wgshed with brine, dried over
sodi um sul phate § gpnaof ated.. Yield: 248 ng (98% of
a light yell ow soliz s H +. Exanple
137 4-(5-Fl uoro- benzoﬂurarlrl 3- Xy) - 3 OH

H- i ndol e- 2-carboxylic acid {1-[2- (43, 4~ i ydroxy-
plperldlnlyl) propyl]- plper|d|n4yl} m de F\ O

This cpPBADEL @@ymhsalz%d T Bomdbienaniugn; -OU%B& mftﬁﬁ%&oqagb%"c acid
plpern&ﬁ»ﬁ%ﬁbbﬂﬁ ipfedir AR éé'e%e?ov%'a&hmdﬂrﬂné 35 4nalbeursy &ithemethod

and am ne 34 anal otqousl to the nethod

descna@cwr %efe lqwrd Bucleavngr ohke HpiectiRBURYR: of the

MS (E?BNEQPE!\MQ}*QWWR t\ﬁnéé&!% ' é?ﬁl) [1P|/|tﬂd](§ 1H) BF1NI\(§b1H)78 gg (d,
1H), 7(%8d(d, 1H)-|)7 617(d52 Id’35_’|_(d|q) 1H)7 729 (@g 1|1> @)19((? #. (19 (dg, TH), 7.01

(d, 1H’%")e %17(d111H§ 05:3533 HH% 4704% (16, 319é'%m ﬁ~i7§7(2 lgw%sa (m, 1H),

2.50-21904m, 7H)52.26538& (m ,124).)18924 8 (rpr3Hd, 5_36,4)78 G- L%.g)s (m,
2H), 0.86 (d, 3H), 0.83 (d, 3H).

Synthesis of 4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid piperidin-4-

ylamide (172)

(1) Step A: 4-{[4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carbonyl]-amino}-
piperidine-1-carboxylic acid tert-butyl ester (173)

To a ice-cold solution of 4-(benzofuran-3ylmethoxy)-1H-indole-2-carboxylic acid (105, see
example 50) (200 mg, 0.651 mmol) in 2 mi of dimethylformamide is added Huenigs base
(334 ul, 1.95 mmol). After stirring at 0°C for 10 min, 4-amino-piperidine-1-carboxylic acid
tert-butyl ester (130 mg, 0.651 mmol) and PyBOP (356 mg, 0.684 mmol) are added
subsequently. The mixture is stirred at room temperature over night. It is then diluted with
ethyl acetate, washed with 1N-NaOH and brine, dried over anhydrous sodium sulphate and
evaporated to give 980 mg of a lightorown oil. The crude material is purified by
chromatography on silicagel using cyclohexane and ethylacetate (1:1).

Yield: 318 mg (100%). MS (ESI): 488.2 [M-HJ', 1H-NMR (CDCls): & (ppm) 9.15 (s, 1H), 7.77
(s, 1H), 7.72 (d, 1H), 7.55 (d, 1H), 7.38 (dd, 1H), 7.3 (dd, 1H), 7.23 (d, 1H), 7.08 (d, 1H),



2.52 (m 2H), 2.33 (m 3H, 2.11 (m 1 H), 2.03 (dd, 1

H, 1.84 (dd, 1 H, 1.75 (d, 1 H), 1.45 - 1.65 (m
wGR)o5/0079%2 (d, 3H). WO 2005/ 077932 PCT/ EP2005/ ORABBER2005/001362

-174 Synt hesi s of ‘

4- (5-f 1 uor o- benzof ur an- 3- yllf@thoxy) - 1
H i ndol e- 2-carboxylic acid piperidin-4-ylamde (174)
(1) Step A _
6.91 (&-1H) %6.7 %a 106 @slienagyf Braans 21, seubn yovellbbpingled, SH3-z.81 (m, -
r bonyl 1]\‘) anm no} FDI{;;H di ne-1-carboxylic acid
2H), 2¢0d (. Bty 1-48 63 (k48 mirgHa sol ution of
4- (5-fl uor o- benzof ur an- 3yl met hoxy) -1
H i ndol e- 2- carboxylic acid (113, see exanple 60, 160
ng, 0.49 mmwl) is dissolved in 1,5 of and. .
(2) cooPlen Bb*tﬁ?"%&lﬂﬂréP'?’-&Wt{‘%\H"d%'M?E%’Fa?rg%w’g@c(%‘i Pigeridin-4-
1. d(fif@¢ mxture is stirred for 15mn, then
pi g’grgﬁgt? n(- 4- sayI -carbam c acid tert-butyl ester (3,
The tePSouitylE3ter @173 fromhbhoves(3a8l el 0.65ahnoimsidibyodyHOR 4\2-68Iution of

) , 0.5 . The mxtu is stirred.,at room .
HO! a8 ¢ el ¢ BimalBand Yot on4 Pafe{PEM EebER e Byagerafon
gave tBé hgydjbro_ameﬁ@éTﬁs a%ﬁtb%wbellhlmmi it msbwde@mawmes mieuteggmm conc
and prine. e o0 I C ayer.s  afl rred . over, sodl um
NaOH e gn 1 s g HER g S B o ke T SR ayers are
washe@ ABHELrind, GAsE bydrsddiufsulpisat® dnd blssbritgd.

~flash-chromat ogr aphy (sili . c xane / ethyl
Yield: 24@ g ©8%) .o p | Nelredl'PWbed-rl\Eg 6%&%95}/%@?? SI): 506.2
[MH-. (2) Step B:
4- (5-fl uoro-benzof uran- 3-yl net hoxy) - 1
H i ndol e- 2- carboxylic acid piperidin-4-ylamde (174)
Exampie 18Zr ¢ - butyl ester (175) from above (250 mgy, O0.49
mol ) is dissolved in a 4M sol ution of i n di oxane

HCl
4 1 and th ] Xt U ' [ -

(s Fhisempem o oy aR ettt Eat b el 2 oy B
piperidis-1ayly@opyipipetidin-4-ylhamiei s di ssolved in 5 m of water
and the pHis adjusted to 11 by addition of conc

sodi um hydro ohe solution is extracted with
et hyl acet @ /organi c layers are washed with
brine and dried oyéer sodium sul phate. Evaporation

gave 200 ng (100%._of a white solid. %9. MsS (ESI):
408.2 [ M+H . Exanpfe 138
0
N OH
O
I Cron

This compound is synthesized from 4-(5-fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-

carboxylic acid piperidin-4-ylamide (174, preparation see below) and amine 34 analogously
to the method described for 54, followed by cleavage of the protecting group.

MS (ESI): 565 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.52 (s, 1H), 8.28 (s, 1H), 7.68 (dd,
1H), 7.52 (d, 1H), 7.23 (s, 1H), 7.21 (dd, 1H), 7.11 (dd, 1H), 7.03 (d, 1H), 6.72 (d, 1H), 5.35
(s, 2H), 4.19 (m, TH), 4.13 (d, 1H), 3.73 (m, 1H), 3.52 (br s, 1H), 3.44 (br s, 1H), 2.9 (m, 3H),
2.52 (m, 2H), 2.33 (m, 3H), 2.11 (m, 1H), 2.03 (dd, 1H), 1.84 (dd, 1H), 1.75 (d, 1H), 1.45 ~
1.65 (m, 5H), 0.9 (d, 3H).



4- (5-chl or o- benzof ur an- 3-yl net hoxy) -1

H i ndol e- 2- carboxylic acid {1 -[2-(3, 4-di hydroxy-
wEr@eni®sn-1 -yl )-propyl]-piperidin-4-yl}-am deCEAEP2005/001362

2005/ 077932 PCT/ EP2005/ 001362 -175- 0 C : OOOCH H

H~N ~N OH Thi s conpound i s184nt hesi zed from

4- (5-chl or o- benzof uran- 3-yl net hoxy) -1 Hindol e- 2-

carboxylic acid piperidin-4-ylande, (176, preparation

_S_gl’if:ﬁeg | - (s2h4 Alr=A0R) REAHS k-1 H-$hd 18- ZU@érBBSEl lic acid

Yy cleavage o
protecting group ipgriziinyd-yiamidg (V@) + 1 H-NI\/R
(DMSO-d6): b (ppm 11.5 (br s, 1 H, 8.28 (s, 1 H),
8.17 (d, 1 H), 7.79 (s, 1 H, 7.68 (d, 1 H, 7.39 (d,
1H, 7.22 (s, 1 H, 7.10 (dd, 1 H, 7.03 (d, 1 H),

(1) 6 7stef A: 4L{[#)5-fluoB6-beazofdiyn- 34/Jmetf(omv) 1H+n)1dol¢ Z:Qa(bd)nym

2arg|n(o§]p Qﬁ_qjcil'n% 13%art)m(yl&1r_%c1&1e %)uigylégié[r(? £ 3H) 14§3
Toa ng'ﬂg’%“ é‘?l] Iégro %zgfg gg'\oryaﬂﬁ-ﬁmﬁgbe -2- 35900)(}%%%@3'15 see

R
examgte B0,EHOENE - @ 49 bomyl) ISCdlSS@IVdd !rpil |5en||Qﬂ|DMF43m1 aoolee tq Q° After

addltlo&» %f[l-ﬁle(@scbﬁlsgr(%&bgn} gfrulingll)] tt}ﬁe m'xtur?f1 stlrsed fﬁ{ ram theE p|per|d|n -4-

yl-card2pale ytil 1erammoéstan 308 8ime- 0149:amh1b)x1§1 Iaddedacfoltzbwed by PyBOP (269

t b
mo, O GHTa) (ecHRbro SR REBA T STOTT Aoy 8 TReg fee s
dnutecc@m:i)@ﬁﬁyll ézjlétaflél\ﬂas(hbaa N S®Eure xadrokide QGDJtlamdncamlmne The organic
layers%?%d%%dog\%éféﬂwg]ﬁfégégf % des? c’_ﬂtj) eéjerigchl_c&ﬁi/ﬁS X el@g)crude
produ@c (SWH@Q) ilsjpdi_rﬁieﬁ 'ﬂiy flésrhﬂ):hron&tcﬂgﬁa;ﬁlﬁj (silicdiyel, 8yc2@m@<dne LetHyl acetate

1H), 9 (d, 1 H), 4 (d, 1 H), 2 (s, 1

1:1) H) 711(dd 1I—|)
Yield: 250 mg (100%). MS (ESI): 506.2 [M-HJ.

(2) Step B: 4-(5-fluoro-benzofuran-3-ylmethoxy)-1 H-indole-2-carboxylic acid
piperidin-4-ylamide (174)

The tert-buty! ester (175) from above (250 mg, 0.49 mmol) is dissolved in a 4M-solution of
HCl in dioxane (4 ml, 16 mmol) and the mixture is stirred for 1h at room temperature.
Evaporation gave the hydrochloride as a yellow solid, which is dissolved in 5 ml of water and
the pH is adjusted to 11 by addition of conc sodium hydroxide. The solution is extracted with
ethyl acetate, the organic layers are washed with brine and dried over sodium sulphate.
Evaporation gave 200 mg (100%) of a white solid. %).
MS (ESI): 408.2 [M+H]".

Example 138

4-(5-chloro-benzofuran-3-ylmethoxy)-1 H-indole-2-carboxylic acid {1-[2-(3,4-dihydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide



7.03 (d, 1 H, 6.72 (d, I H, 536 (s, 2H, 3.93 (m
3H), 2.7 - 2.9 (m 2H), 1.76 (d, 2H), 1.4 (s, 9H),
wa22@8017942 (m 2H). (2) Step B: PCT/EP2005/001362
4- (5-chl or o- benzof ur an- 3- ylnethoxy) 1
H- i ndol e- 2- carboxyl i ¢ aci o "/®iperi di n-4-yl ani de (176)
Thi s conmpound is synthesized from 177 anal ogously to
t he met hod described for 175. WO 2005/ 077932
PCT/ EP2005/ 00 -176 M5 (ESI): 424 2 [MeH +, 1
ppm 11.38 (s, 1 H), 8.14 (s, 1
H, 8.02 (§ 27.66 (s, 1 H, 7.55 (d, 1 H, 7.27
(d, 1 H, 7.09 (s, 1 H, 6.91 (d, 1
H, 6.59 (d, 1 H>gp.23 (s, 2H), 3.68 (m 1 H, 2.8
(m 1 H, 2237 (m 34, 1.5 (m 1 H), 125(m 3H).
Exanpl e 139 4-(5- Gil™® \e ofuran 3- xy) 1
H i ndol e- 2- car boxy oct ahydr 0-
pyrido[ 2, 1-c] [ 1, 4]oxa2|n9y|l) :\/L Lgign- 4- 1} -
amde C O O-OHNNHO N Th und is
synt hesi zed fromthe conpound 176 (see exanple 138)
This @ntbo(BRS, YmBREsized frofroé(Siidrabgryofudat-3;yimethoxy)-1H-indole-2-

carboh;aac 514 lgérgdir} HHE%X'C'% (‘L%a I_Pgle;%rié(gﬂsge\?aﬂ?"i‘%ﬁ)gé}*@%nte?&f%%logously

to theGhetBotMiedRibed ford54 N&Ic(v@l lc)y cléaxlégé ?)Vtr{eMrbﬂe«btmglg tfdubII\/R

s &SR ik s P A b bl S, 19 o 80 % 7817<d

1H), 7H79 (s71&|§) 768T(d IHN)7.39 (D3IH) 7. 22(5H)1H)67 7@(C(d3|1H¥ HB cﬁ 189, 6.7 (d

1H), 3@@ ??4; 41§ (m,21rg)84%'§‘552{% 3 ngs% 41]34) 3%, 1H), 2.45

-29 )12%((T{T14I-@|‘|)88126ﬁ¢fkn@-l)(m73$ﬂri)2H)1 13— 1.650(n{, ), 0.89 (d,
H . ‘Exanpl e 140 4- (5- Chl or o- benzof ur an- 3-yl met hoxy) - 1
3H). Hi ndol e- 2- car boxylic acid {1-[(8S, 8aS) - 1- ( hexahydr o-

Synthesis of 4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid

piperidin-4-ylamide (176)

(1) Step A: 4-{[4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carbonyl}-
amino}-piperidine-1-carboxylic acid tert-butyl ester (177)

This compound is synthesized from 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (113, see example 60) and amine 3 analogously to the method described for
175.
Yield: 270 mg (60%). MS (ESI): 522 [M-HJ, 1H-NMR (DMSO-dg): & (ppm) 11.58 (m, 1H),
8.28 (s, 1H), 8.20 (d, 1H), 7.8 (s, 1H), 7.69 (d, 1H), 7.4 (d, 1H), 7.2 (s, 1H), 7.11 (dd, 1H),
7.03 (d, 1H), 6.72 (d, 1H), 5.36 (s, 2H), 3.93 (m, 3H), 2.7 - 2.9 (m, 2H), 1.76 (d, 2H), 1.4 (s,
9H), 1.29-1.42 (m, 2H).

(2) Step B: 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid
piperidin-4-ylamide (176)

This compound is synthesized from 177 analogously to the method described for 175.



pyrrol o[ 2, 1-c] [ 1, 4] oxazi n- 8-yl ) et hyl ] - pi peridi n-4-yl}

-am de WD 2005/ 077932 PCT/ EP2005/001362 -177- CI O pl
we@@s/H07MBN-CN HHH,,, = QN This conmpound i SPCT/EP2005/001362

synt hesi zed fromthe conpou g 176 (see exanpl e 138)

and (9RS, 9aSR) - 1-(oct ahydrg pyrido[ 2,

1-c][1, 4] oxazi n-9-yl)-nethanol (67) anal ogously to the

nmet hod described in exanple 127. Yield: 82 ng (14.6%

MS (ESH): a2aBi[MeHE ol HNMREDVESE)-3i:): &GB! . JavisH]! ), 8114-KsNVR), 8.02 (d,

. TR o 8 S o A gt oo

«d, 1Hb‘|)5 237(319H) (368 (mHH), Z.81@r, 1H)02.6T(m28H), 1677@n, (18), 1.26(m, 3H).
5 (s, 2H, 4.00 (m 1 H, 3.90 (m 1 H), 3.75-3.60
(m 2H), 3.40-3.30 (m 2H), 2.95-2.70 (m 1 H),
2.40-2.20 (m 2H), 2.10-1.70 (m 8H), 1.55- 1.25 (m
Exa I@,139.15 (t, 1 H, 1.07 (t, 1H). Exanpl e 141
4-(4-Met hoxy- phenyl)-1 Hindol e- carboxyl ic acid
{1-[(1 S,9aR)-1-(octahydro-quinolizin-1-

4-(5-Cplorerbensafyrapr pumethaxy 41 bitindolerRwartxpiapaid G (9P RaS)i(gctahydro-
d
pyndo?%r eg goﬁaﬁmsél@ nh‘%g}/ E—gﬁegﬁgm L jiPgmreMPound 178

tron s
oct ahydr o- 2Felchi nol i zi n- 1- yl net hanol anal ogously to
the nmethod d |bed in exanple 127. Yield: 350 ny
(33.7% . M5 [ MtH +, 1 H NVR (DMBO- d6): 6

(ppm 11.6 (s , ] 8.22 (d 1 H, 7.56 (d, 2H),
7.37 (d, 1 H, €731 H,’ 7.20 (dd, 1 H), 7.07 (d,
2H), 7.01 (d, @:?—«N

This compound is synthesized from the compound 176 (see example 138) and (9RS,9aSR)-

1-(octahydro-pyrido[2,1-c][1,4]oxazin-9-yl)-methanol (63) analogously to the method
described in example 127,

Yield: 7.7 mg (12%) of a white solid. MS (ESI): 575/577 [M+H]", 1H-NMR (DMSO-dg): 5
(ppm) 11.5 (s, 1H), 8.11 (d, 1H), 7.78 (d, 1H), 7.67 (d, 1H), 7.38 (dd, 1H), 7.18 (d, 1H), 7.10
(m, 1H), 7.03 (d, 1H), 6.70 (d, 1H), 5.36 (s, 2H), 3.75-3.60 (m, 2H), 3.50-3.30 (m, 4H), 2.80-
2.55 (m, 2H), 2.60-2.50 (m, 2H), 2.32 (d, 2H), 2.10-1.65 (m, 9H), 1.60-1.40 (m, 3H), 1.35-
1.20 (m, 2H).

Example 140

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(8S,8aS)-1-(hexahydro-
pyrrolo[2,1-c][1,4]oxazin-8-yl)methyl]-piperidin-4-yl}-amide '



1H, 3.81 (s, 3H, 3.75 (m1 H), 3.16 (d, 1 H, 2.80

(m 2H), 2.67 (m 2H), 2.46 (dd, 1 H), 2.28 (m 1H),
wa22msa77e3ym 19H). WO 2005/ 077932 PCT/ EP2005/ ORABBER2005/001362

-178 Synthesis of 4-(4-Methoxy-phenyl)-1

H-i ndol e- 2-carboxyl i c aci d Wi7peri di n-4-ylam de 178 :

(1) Step A 4-(4-Methoxy-phenyl)-1

H i ndol e- 2- carboxylic acid (128) 4-Brono-1

H i ndol e- 2- ggr boxylic acid (5 g, 20.8 nmol) and
| -boronic acid (3.2 g, 20.8 mmol ) are
di ssolved in ropanol (100 mM) and the m xture is
flushed with @or 30 min. Then

bi s(tri phenyl phgsphiApall adbun(l1)chloride (200 ng, 1
nmol ) and Na2CO3 (4 g,\ 4. 2 | ) are added and the
reaction mxture i s stirtMed Qf@ Hh. 0After

cooling down to roomte'flrper ture, ket acgtate and
2M HCl are added. The organic | ayers<{aray i ed over
sodi um sul phate. Evaporation gave 6 g 0f an beige

. | . r [ |
his Biseffi i P fibslee ot Aglcghibhlibd §F6 (o3 SEKRILLIH 2AL RS sasR)
1-(octbMdrib-pyridd 2, 18 ] 8kazin-9-yl)-methanol (67) analogously to the method
.4-84- Met hqx -phenyl ) - 1Hi ndol e- 2- carboxylic acid
descripgc Hbmmneﬁ?i-en din-4-yl)-amide (179) 128 (4.7 g,
Yield: B2. gnBlePs)asid wihiteasoniy | M9i(BSN I 883665 (M-, Mél-KNBIRX DS O-dg): &

o (9. 0B o 2 aro§ S0 B 48 7Rt (6 58 Tea, 110, 710

(s, wﬁ,tmdt)#i.dos(gp, rz?pyds.am(c?a |-(),13.3? g, ,2Hf'o',04.éo hl(mpﬂ ?1]), Bf?) (A, XIHYS 275-3.60
is stirred at roomtenperature : n
(m, 20 B 37 & &b Sorst B (2, T GHOAER TR 2Hhe. 1EL7 B 6B, ). 1.55
1.25 (fH, asp) v esl t mHpthod (taret ate washed with saturated
aqueous sodi um hydrogen carbonate and brine. The
organic layers are dried over sodium sulfate and
evapor at ed under reduced pressure. The crude m xture
Example qyystal l i zed from nethanol. Yield: 4.1 g (53%. M
——(%SI')_: 440 [MtH +, 1 HNWR (DMSO-d6): 6 (ppm 11.6 (s,
1H, 8.26 (d, 1 H, 7.56 (d, 2H), 7.38 (d, 1 H, 7.15
4-(4-MetRox3spHemy!)-NHyinddleBcardoxyRtfcid 1-0(1S(%hR)-1Hpctalydrp-quinolizin-1-
..3..81 (s : 3.47 (s, 2H), 2.8 (m 2H), 2.04 (m
V')me%“@jp'pff's‘?"f'}ﬁ‘?‘a%é, 1.58 (m 2H). (3) Step C
4- (4- Met hoxy- phenyl) -1 Hindol e-2-carboxylic acid

pi peri di n-4-yl am 1

This compound is synthesized from the compound 178 (preparation see below) and
octahydro-2H-chinolizin-1-ylmethanol analogously to the method described in example 127.
Yield: 350 mg (33.7%). MS (ESI): 501 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.6 (s, 1H),
8.22 (d, 1H), 7.56 (d, 2H), 7.37 (d, 1H), 7.31 (m, 1H), 7.20 (dd, 1H), 7.07 (d, 2H), 7.01 (d,
1H), 3.81 (s, 3H), 3.75 (m,1H), 3.16 (d, 1H), 2.80 (m, 2H), 2.67 (m, 2H), 2.46 (dd, 1H), 2.28
(m, 1H), 1.1-2.1 (m, 19H).



(178) WD 2005/077932 PCT/ EP2005/ 001362 -179 179 (4 g,

9.1 mmol) is dissolved in 100 m of nethanol, flushed
wawdokozmogon and, after addition of Pd-C (100 pgi/ER20d5/001362

2M HCl (5.5 m, 11 mmol), the mixture is hydrogenated

at room tenperature for 3h178The mixture is filtrated

over celite and evaporated. Yield: 1 g of a white

solid (29%. Ms (ESI): 350 [ MtH +. Exanple 142

4- (4- Et hoxy-phenyl)-1 Hindol e-2-carboxylic acid

{1-[ (IS, 9aR) - 1- (oct ahydr o- qui nol i zi n- 1-

| id '

| )neth

(preparation see bel ow) ang-,g):

oct ahydr o- 2H chi nol i zi n- 1- yT'met hanol anal ogously to
the nmet hod described in exanple 127. Yield: 23 ny
(16.2 %9. M5 (ESI): 515 [M*H +, 1 H-NVR (DVMBO-d6): b

11.67 1 3. | 7 .
(15 Stoih: HegRetnd)-pheRyitingors d barpoxifip pbra figh
4-Bro§1}§,7 H-Gzﬂag%é%'brcnarbg)ﬁg\% achdjf%’i g%d'ﬂQS r?mébfﬁ %@%@@%hgg?«p%gn I-fl')@ronlf: acid
(320208 I'('I@l@!) afe pjpsolvad rgm@-mopamlb(j()olmh.a@d 1hq mixtargHs flushed with argon
for 3624l YO BB eheny s palp W)l (600 g, mynob and Na20O3
(4.4 itpermuion-ade piided ard thegeactiommigutomsbiied ahds Qeedh. After cooling
downé% ﬁm%ﬁﬁa{ug&ﬁ@'l 9%}?@%@2@@?9 E%r e, ®hé gzanﬁelgyllegs are

c]
-----

ogous ed 1 n the synt
dried overlspgiufs ewpkstanipyap otatiph . ganes 6 (gEs| an: bedssqliNpHhich is further purified

. : 11.64 (s, 1 H, 8.28 (d, 1
byCr@m@“@gh%'dii,gﬁgnﬂ)c,@ta .'g?(d, 1 H)(S 7. 3;0(5, 1 H)( 7.19

Yield(4ld g (84%). M3 (B8) (266 WMHH]. 7. 02 (d, 1 H), 4.09 (q, 2H),
3.1 (m 1 H, 3.4 (m 1H, 2.92 (m 2H), 2.46 (m
2H), 1.77 (m 2H), 1.4 (m 2H), 1.37 (t, 3H. W
2005/ 077932 PCT/ EP2005/ 001362

(2) Step B: 4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid (1-benzyl-

piperidin-4-yl)-amide (179)
128 (4.7 g, 17.6 mmol) and 1-benzyl-piperidin-4-ylamine (3.3 g, 17.6 mmol) are dissolved in
DMF (70 ml) and after addition of TBTU (6.4 g, 19.4 mmol) and ethyldiisopropylamine (12
ml, 70.4 mmol) the mixture is stirred at room temperature for 2h. Then the solvent is
evaporated at high vacuum. The residue is dissolved in ethyl acetate washed with saturated
aqueous sodium hydrogen carbonate and brine. The organic layers are dried over sodium
sulfate and evaporated under reduced pressure. The crude mixture is crystallized from
methanol.
Yield: 4.1 g (53%). MS (ESI): 440 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.6 (s, 1H), 8.26
(d, 1H), 7.56 (d, 2H), 7.38 (d, 1H), 7.15 ~7.35 (m, 7H), 7.08 (d, 2H), 7.01 (d 1H), 4.07 (m,
1H), 3.81 (s, 3H), 3.47 (s, 2H), 2.8 (m, 2H), 2.04 (m, 2H), 1.77 (m, 2H), 1.58 (m, 2H).

(3) Step C: 4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid piperidin-4-ylamide
(178)



-180- Exanple 143 4-(6- Met hoxy-pyridin-3-yl)-1
H- i ndol e- 2- carboxylic acid
W@ 200508P32- ((3S, 4S) - 4- hydr oxy- 3- net hyl - PCT/EP2005/001362
pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde 0O NI ~
O HHN~N,,, OHThis con®md is synthesized from
4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic
acid piperidin-4-ylam de (181, preparation see bel ow)

179 (§§d9 @'ﬁ'xrﬂ@!) %Qﬂs@“@d% 908 ¥ of MetiRolaudied withesrgbh A, it addition
'l owed bﬁ]ﬁ‘il eavage of the pr

otectin

of A0 BRI HEL(S § M KWRMANRS RGNS I pmaenaiaat peom
temp% fp{e i 3ABTRPMiurelis Hitrated: *Rr E&lite aﬂcé g%apoiat%)? (g Oé |('|2j
Yield:11 ¢{pf a@/hgesew(ZQ"/qéi)Mgz(E@h) %@[MtH]H) 3.93 (s, 3H),

3.68 - 3.82 (m 1 H), 2.61 - 2.96 (m 6H), 2.04-2. 39

(m 4H) 1.85-1.96 (m 2H), 1.66-1.82 (m 3H),

1.45-1.65 (m 2H), 1.2-1.44 (m 2H), 0.91 (d, 3H),
Exanmo|8642d 3H). Synthesis of

4-( 6- l\/bthoxy pyridin-3-yl)-1 Hindol e-2-carboxylic

4- 1 ) , e

- Shopatidahtir fie'ﬁ%%aré”oa?eéwﬁim SloaR A5 layerainglizn-t-
y|)metr@/qrﬂq§@maln|_4;yl}.amdietert butyl ester (182) 4- Brono- 1

H i ndol e-2-carboxylic acid (3 g, 12.5 mmol) is

di ssolved in 30 rrb/\f\ DMF and the solution is cool ed

to OC. After additjon of Huenigs base (6.4 m, 37.5

mol ), the m xt s stirred for 15 mn. Then

pi peridin-4-yl-catfrFam c acid tert-butyl ester 3 (2.5

g, 12.5 mmol) is f_oIIovved by PyBOP (7.2 g,

13.7 mmol ). The : xture is stirred for 18 h
e, I acglt ate is added and
conc sodi um hydr oXi dejunt § 'ﬁl}l s reached.

at roomtenper

The organic | ayers are washed wit , dried over

sodi um sul phate and evaporated. \he r‘?:r ude product is

further purified by flash-chromatography (silica gel,
This &nWund is synthesized from the compound 180 (preparation see below) and

octahydro-2H-chinolizin-1-ylmethanol analogously to the method described in example 127.
Yield: 23 mg (16.2 %). MS (ESI): 515 [M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.67 (s, 1H),
8.28 (d, 1H), 7.56 (d, 2H), 7.33 (d, 1H), 7.3 (m, 1H), 7.20 (dd, 1H), 7.0 - 7.07 (m, 3H), 4.08
(q, 2H), 3.77 (m,1H), 2.80 (dd, 2H), 2.67 (m, 2H), 2.46 (dd, 1H), 2.28 (dd, 1H), 2.01 (dd, 1H),
1.36 (t, 3H), 1.1-2.1 (m, 19H).

Synthesis of 4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid piperidin-4-ylamide
(180):

This compound has been synthesized from 4-ethoxy-phenyl-boronic acid analogously to the
method described in the synthesis of 178 (see example 141).

MS (ESI): 364 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.64 (s, 1H), 8.28 (d, 1H), 7.55 (d,
2H), 7.35 (d, 1H), 7.31 (s, 1H), 7.19 (dd, 1H), 7.06 (d, 2H), 7.02 (d, 1H), 4.09 (q, 2H), 3.81
(m, 1H), 3.4 (m, 1H), 2.92 (m, 2H), 2.46 (m, 2H), 1.77 (m, 2H), 1.4 (m, 2H), 1.37 (t, 3H).



acetate / cycl ohexane 1:1) WD 2005/ 077932
PCT/ EP2005/ 001362 -181 Yield: 5.13 g (97%9. M (ESI):
wWaA2®5/0222 [ M H -, 1H NWVR (DVSO-d6): b (ppn) I1RCPEPI9P5/001362
1H), 8.48 (d, 1 H, 7.45 (d, 1 H, 7.27 (d, 1 H),
7.21 (s, 1 H, 7.11 (dd, %1Bbp- 2.86 (m 2H), 1.81 (m
2H), 1.42 (s, 9H), 1.42 (m 2H). (2) Step B:
4-{[4- (6- Met hoxy-pyridin-3-yl)-1
E_—MI e- 2- car bonyl ] - am no} - p| peri di ne- 1- car boxylic
Xam ert-butyl ester (183) An argon streamis bubbl ed
through a solution of 182 from above (500 ng, 1.2
4-(6- M@Eﬁﬂxmmn% ymﬁhr%\re-é W dx§iieid OI-B)-2-(@S 48)(48%&@ 3-methyl-
1-propanol for 15 mn. Then
plpenchrqae/@c@oaﬂhplewdsraﬂwd}rﬁa?'éeso| ution (1.2 m, 2.4 nTmI)
and bis(triphenyl phosphi ne)pal | adi um ( 11) chl ori de
(50 ng, 0.07moF) are added and the reaction mxture
is stirred at 858G for 3h. Then the m xture is cool ed
etate andconcentrated sodi um
6n is added until a pHof 11 is
sal utjon bs washed with brine and the

@‘ \ 0 sodi um sul fate and
S p uc Hied by

hydr oxi de sol uth
reached. The
organi c | ayers

evaporated. Th

f1 ash-chr omat ogr aphly (sHI i %—nycl heprane / et hyl
acetate 7:3). Yield: 290rrg (69 (ESI) 451. 2

[ MPFH +, 1 H NWVR (CDCI 3) : (ppn) 9.3 1 , 8.53

This cézb'npoqncirﬁ S(/Bt%ei'z?—é Pror@ 49@ Mgth égdl%%g@') ll&-md%?q;é—cg%)o ic acid

plpendlﬁ’A y1é‘i9nde21 4184 ;ﬂr’@bar%h‘bn sde E&g\(\/ign&hﬁﬁmeawhnéhsggﬁézw to t;e method
descnl@sd fqr ‘@d'@ﬁe(tbv &Lee@qeeqfﬁ %9%@&*3 OFRUP: y1 ) - 1 "
MS (E.'s!18)' Bg@h\% Cﬁ-ﬁm DMS@C&& 63 pIBﬁ'l)'1d|7n(841H)/|8348 @es(191B.28 (d,

o T e o 08, k708 o T 96 findr), 444

(d, 1H?nt3 5% S%d 3p9rs.ds b 3382 (fn90|'iq)t Qﬁ'ﬁ’ef?ﬁ%l(rﬁ 6H5h2'(04t21§9 (1R a4H), orB5 1.96
e 1S evaporat ed, | ved in I acetate an
(m, 2055688 (s A IBr e (9, 2B Lk (. & o1 0281 .88 (@, 3H.
reached. The organic layer is washed with brine,

dried over sodi um sul phate and evaporated under
Mmfﬁrwgﬂwxv-pvndin-3-yl)-1H-|ndo|e-2-carboxy||c acid piperidin-4-

ylamide (181)

(1) Step A: 4-[(4-Bromo-1H-indole-2-carbonyl)-amino]-piperidine-1-carboxylic
acid tert-butyl ester (182)

4-Bromo-1H-indole-2-carboxylic acid (3 g, 12.5 mmol) is dissolved in 30 m! of DMF and the
solution is cooled to 0°C. After addition of Huenigs base (6.4 ml, 37.5 mmol), the mixture is
stirred for 15 min. Then piperidin-4-yl-carbamic acid tert-butyl ester 3 (2.5 g, 12.5 mmol) is
added, followed by PyBOP (7.2 g, 13.7 mmol). The reaction mixture is stirred for 18 h at
room temperature. Then ethyl acetate is added and conc sodium hydroxide until a pH of 11
is reached. The organic layers are washed with brine, dried over sodium sulphate and
evaporated. The crude product is further purified by flash-chromatography (silica gel, ethyl
acetate / cyclohexane 1:1)



Yield: 300 ng (100%9. Ms (ESI): 351.2 [MtH +, 1 H NMR
(DMSO-d6): 6 (ppm) 11.74 (m 1 H, 8.51 (s, 1 H),
w@285/0(m321 H), 8.00 (d, 1 H), 7.44 (d, 1 H), FCHLP085/001362
1 H, 7.27 (dd, 1 H), 7.11 (d, 1 H), 7.00 (d, 1 H),
3.95 (s, 3H), 3.84 (m 1 H1812.96 (m 2H), 2.31 (m 1
, 2201 (m 2H), 1.75 (m 2H), 1.4 (m 2H). WO
2005/ 077932 PCT/ EP2005/ 001362 -182- Exanple 144

Yield: %, {$g MpioBp s gaﬂlj:d;izo;ﬁzyﬂM-H; HHi KR @\BSOREPSFHE11.9 (m, 1H),
acid"{1- 2-5( S, 48@4- hydr oxy- 3- rre} h%/I -
8.48 (g piak irefton(de 5 y7- 2% Wy M) i Bt dh-/414{dd. B, gB(m.gH), 1.81 (m,

2H), 12 gl, UH?\,H.J-TQ thl Jipi s conpound is synthesized from
4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic
acid [1-(2-hydroxy-ethyl)-piperidin-4-yl]-am de (184,
preparation see below) and 2, 2-Di nethyl - propionic

(2)2C1 &tdPB: 43}4-G-MRtHORy=gyrRmA 301121 H-iNdole H-drbohyi]-amino}-
anal ogously to the nethod described in exanple 150,
f ol PinGsiding-1dashexdie asid tertbphdestari(i8p)gr oup. M

A arger tisag) - Tblsdfough Sisoigion 3 362 (1 apoup TEE @ 1 fnme) ana 2-

methddy-5-gyritine 8brodic Hkid (18 Bfhg( 3,2 rhmid)).in 4.4 (tprodartd) for A5Q8in. Then
(d, 1 gz 6.97 (d, 1 E? 4.47 (d, Obég% 3.92 (s, 3H),

2M agyiepys seqlium qaybonpte;gplutiongd.4 m, 25Hmoy &l _ o 41 (m

bls(trfglﬁ%néll%&ﬁ@i}:@)&%&hdﬁ(l{%@;}:ﬁ:@gaﬁﬁ, %f)ggngogl’argﬁgfecﬂa%the

reactigly ML ig sfifred at 85°C for 3h. Then the mixture is cooled to 0°C and ethyl acetate

andcdhcERraBY Bed¥mWidtsHide sbitloh-id Btddti@tiea 2HCsF 10X YédBedCTIE
[1-(2-hydroxy- "ethyl)-piperidin-4- y%l -am dg%£184)

solutign [sgvaaseR SUY-B5ipe iPaH HISOIRRIC1YerHais &ied Vgt BRAYN stifalgiagd

evapcg!at%@.rﬂ% E‘ruﬂe)bg&{ﬁcfjig, fpﬁ.uﬂiﬁéc) by fiddh-EBomafdgfebhiiEilida §&, cyclohexane /

i ssolved in et hanol under argon. After

ethyl aeriatlei M- of sodi um carbonate (182 ngy, 1.7 nmol) and
Yield:%dg{ﬁg?%ﬁ gﬂtilptrlzrégg L5yl (VAHHBS 1PIORIVR, (CDT,) T 8 85p)@N3 (s, 1H), 8.53 (s,
1H), 7.96 (d, 1H), 7.46 (d, 1H), 7.38 (dd, 1H), 7.17 (d, 1H), 6.98 (s, 1H), 6.86 (d, 1H), 6.12
(d, 1H), 4.13 (m, 2H), 4.08 (s, 3H), 2.91 (m, 2H), 2.01 (m, 2H), 1.48 (s, 9H) 1.42 (m, 2H),

1.27 (m, 1H).

(3) Step C: 4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid piperidin-4-
ylamide (181)

183 from above (370 mg, 0.82 mmol) is dissolved in a 4M solution of HCI in dioxane (7.5 ml,
30 mmol) and stirred for 1 h at room temperature. Then the reaction mixture is evaporated,
dissolved in ethyl acetate and conc sodium hydroxide is added until a pH of 11 is reached.
The organic layer is washed with brine, dried over sodium sulphate and evaporated under
reduced pressure.

Yield: 300 mg (100%). MS (ESI): 351.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.74 (m, 1H),
8.51 (s, 1H), 8.35 (d, 1H), 8.00 (d, 1H), 7.44 (d, 1H), 7.41 (s, 1H), 7.27 (dd, 1H), 7.11 (d,
1H), 7.00 (d, 1H), 3.95 (s, 3H), 3.84 (m, 1H), 2.96 (m, 2H), 2.31 (m, 1H), 2.01 (m, 2H), 1.75
(m, 2H), 1.4 (m, 2H).



at 80C for 13h. The m xture is diluted with nethyl ene
chloride, filtrated and the filtrate is evaporated.
wE@poTAs: on under reduced pressure gave 128 npCDEP2005/001362

crude product, which is L% purified by

FI ash- chr omat ogr aphy (di chl met hane / net hanol /

25% ammonia (90:9:1). Yield: 90 ng (53%. Ms (ESI):

395.2 [M+tH . WO 2005/ 077932 PCT/ EP2005/ 001362 -183-
Exanipl@rtge 145 4-p-Tol yl oxy-1 H i ndol e- 2-carboxylic acid

{1 [ (1S, 9aR) - 1 (octahydro qur noI | zr n- 1 yI)rrethyI]

idin-4-y
E@@mvardrrs3 yg}ﬁrhleéplfé’dcarb@mh@ ﬁedé&ﬁ%&aﬁ&sﬁsﬂshydroxy% methyl-
[ nd
plpe”ggtﬁﬁﬁgﬁg" %Ir—bl-e@ﬁﬁn%ﬁ gﬁd% yl met hanol anal ogously to
the nmet hod descrg®¥ed in exanple 127. Yield: 86 ny
(34.9% . Ms (ESI): 501 [MrH +, 1 H-NWR (DVMBO-d6): b
, 8.2 (d, 1 H, 7.2 (d, 2H), 7.15
H, 6.85 (d, 2H), 6.47 (d, 1 H),

3.72 (m 1 H), (dd, 2H), 2.70 (d, 2H), 2.45 (m 1
H, 2.3 (s, 3 3 ()9 1 H, 2.03 (dd, 1 H, 1.1 -
2.1 (m 19H). | ptolyloxy 1

H-i ndol e- 2- car bo C a ‘&'gr yl am de (185)
Reaction Schene 18: | N [~
HNHZ , I\ N( ,NH2, Pd- C\ | :

This compound is synthesized from 4-(8-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid
[1-(2-hydroxy-ethyl)-piperidin-4-yl}-amide (184, preparation see below) and 2,2-Dimethyl-
propionic acid (35,4S)-3-methyl-piperidin-4-yl ester (17) analogously to the method
described in example 150, followed by cleavage of the protecting group.

MS (ESI): 492 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.70 (s, 1H), 8.48 (br's, 1H), 8.30 (d,
1H), 7.97 (dd, 1H), 7.42 (d, 1H), 7.36 (s, 1H), 7.24 (t, 1H), 7.09 (d, 1H), 6.97 (d, 1H), 4.47 (d,
1H), 3.92 (s, 3H), 3.75 (m, 1H), 2.70 -2.90 (m, 5H), 2.31 - 2.41 (m, 4H), 1.86 - 2.04 (m, 3H),
1.66 - 1.82 (m, 3H), 1.46 - 1.62 (m, 3H), 1.3 - 1.44 (m, 2H), 0.86 (d, 3H).

Synthesis of 4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid [1-(2-hydroxy-
ethyl)-piperidin-4-yl]-amide (184)

4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid piperidin-4-ylamide (181), 150 mg,
0.43 mmol) is dissolved in 3 ml of ethanol under argon. After addition of sodium carbonate
(182 mg, 1.7 mmol) and 2-bromo-ethanol (61 ul, 0.85 mmol), the reaction mixture is stirred
at 80°C for 13h. The mixture is diluted with methylene chloride, filtrated and the filtrate is
evaporated. Evaporation under reduced pressure gave 128 mg of crude product, which is
further purified by Flash-chromatography (dichloro methane / methanol / 25% ammonia
(90:9:1). Yield: 90 mg (53%). MS (ESI): 395.2 [M+H]".



O TBTUHO H (1) Step A
4- p-tol yl oxy- 1H i ndol e- 2- carboxylic acid
W@ 200877292 - pi peridin-4-yl)- am de (186) PCT/EP2005/001362
4-p-tol yl oxy-1H i ndol e- 2- cj\ifggxyl ic acid (137) (850
ng, 3.2 mol) and 4-am no- yenzyl pi peri di ne (605 ny,
3.2 nmmol ) are dissolved in 5 mM of DMF and after
addition of TBTU (1.2 g, 3.5 mml) and
Exanmgildt8i i sopropylamne (2.2 m, 12.8 nmmol) the m xture
Is stirred WD 2005/ 077932 PCT/ EP2005/ 001362 -184 at
roomtenperature for 2h. Th en the mx

4-p-Telylapoi HtirdplerR-carkyyicereid i-| Tﬁ@aRéél,T(a@tehydéo qwn@%wesd)methyl]

yhigacet ate and washed with saturated
plpen?\\a%- olution and brine. The organic |layers are

dried over Na filtrated and evaporated under
reduced pressur Yield: 1.47g (100% of a yellow
f oam I\/S(ESI) QMH] (2) Step B: 4-p-Tolyloxy-1

H i ndol e- 2- car boxyl j
Pd-C (1g) is place(
covered with met hane A8 IN-].
di ssol ved in 100 m of Het hdhoh—and m ) of 2M HCl
and added. After hydrogenation at roorrN nper at ur e
for 5h the mxture is filtrated over lite and

This CORBPYING SaUGRERY Tom e RArRPOER R By S as (b baqiyand
octah&d?o 21-1 Jfll)lnolﬁrnél'ﬁ lﬁféthé‘ndﬁ)ana@g&ls(yQO tde Msthod: d’escnﬂe@n(emamgle 127.

Yield: (&@lmQ@4 9% g\@,s (F,:%l) A1, [NQH;;, 1{~|S§RAE< (HJVISQ—dQ)Sé((gpn};%M 7'(s, 1H), 8.2
«, 11-9 ?2Q&n2rﬁw,15¥d 72r6)n’v 12(§|)1H) 6'8*5e(anm) EQIIW(d iih)e 3b1264’r\¢h$9 2.8

|'e-2-car boxam des cou as sh
(00, 2HO T (b 2L AU D, Aot Pl 2Ea 2. OR (g 1k N1 -2:1 (.
19H).R RN N R3 6~~NAN NR7 R3 HH R ~OH H N R H HC R2
R ~

pl peridin-4-yl am de (185)

Synthesis of 4-p-tolyloxy-1H-indole-2-carboxylic acid piperidin-4-ylamide (185):

Reaction Scheme 18:

OH E;:]\
N\ R o H
@f{?—«o NHz ©j>_< —C H2, Pd-C @_«N—CNH
” 0

TBTU

(1) Step A: 4-p-tolyloxy-1H-indole-2-carboxylic acid (1-benzyl-piperidin-4-yl)-
amide (186)
4-p-tolyloxy-1H-indole-2-carboxylic acid (137) (850 mg, 3.2 mmol) and 4-amino-N-
benzylpiperidine (605 mg, 3.2 mmol) are dissolved in 5 ml of DMF and after addition of
TBTU (1.2 g, 3.5 mmol) and ethyldiisopropylamine (2.2 ml, 12.8 mmol) the mixture is stirred



I\ RO/ HHNHO R R3IR3 LA R I HNR2HO'-NR2
+/ HH-NR3 N- | R R2 | Exanple 146 4-1sobutoxy-1
woRG0sMTI982 2- car boxylic acid [1 -(2-azepan-1 - yPEWEP2005/001362
S-nmet hyl -ethyl)-piperidin-4-yl]- am de WO 2005/ 077932
PCT/ EP2005/ 001362 -185- 0 184-10511 ~ H H-N (1) Step
A: 4-1sobut oxy-1Hindol e-2-carboxylic acid [1
- (2R- hydroxy-propyl)- piperidin-4-yl]-amde (187) A
at rooﬁa(}lel'hgbfdi‘ur‘éffort e T*Pl)éﬂ “tﬁl@ﬁhx%rb@e\ﬁpoﬂe’té@ Qbe;lﬁWé(cJum The resudue is

2-carboxylic acid piperi

dlssolve%lme@@ﬁngtgtqagw washed yyth qgatlggtengﬂI-jC(p@] sglum)n and gnne The
organﬁtlgﬁ?gér%dtcf\ﬁe%laiéém fiated aﬁa%vaﬂ)oratea Lﬁ"nd@'f@d).xcé@ presiure

treated wth | ene oxid (rﬂ
Yield: érﬂgdﬂpe%ééf%tvelmbﬁﬁ% Estlrté |M seal ed vessel for

14 hours. Another portion of R(+)-propylene oxide
(0.59 m, 4.25 mmol) is added and stirring conti nued
for 24 hours The solvents are then evaporated.

Toe
(2)cr uStep B: 4-9- Tnlx@eswéblndelqaérwmma@ﬁ@hpknﬁf'ﬁlmﬂwwe (185)

pa-C Eghin e pieadeRAtELy i eht apt BaVeyrd il in R fEs 1% g, 32
mmol )8 \Wikblved iret 60 mPOmeBIab S 1. 1.80/b1 OEINHCI 3R atidbdiafler, 1
hydrogl;_!-enNal}t/Sn g%% {je?rzperatugep f%rrné‘)h %he mlxttfre Is fllrgted over celite and evaporated.
Yield: 1.1g (96%) of a white foam. MS (ESI): 350 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm)
11.75 (s, 1H), 8.43 (d, 1H), 7.2 (d, 1H), 7.1 - 7.2 (m, 4H), 6.85 (d, 2H), 6.47 (d, 1H), 4.05 (m,

1H), 3.26 (M, 2H), 2.90 (m, 2H), 2.73 (s, TH), 2.28 (s, 3H), 1.9 (M, 2H), 1.7 (m, 2H).

Alternatively, the branched indole-2-carboxamides could be prepared as shown in reaction

scheme 19.

Reaction Scheme 19:

Example 146

4-sobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-1S-methyl-ethyl)-piperidin-4-yl]-
amide



8.22 (d, 1 H, 7.22 (s, 1 H, 7.03 (t, 1 H, 6.97 (d,
1H, 6.45 (d, 1 H, 4.25 (br s, 1 H, 3.84 (d, 2H),
W@2005/0(19%2r | apping m 2H), 2.87 (m 2H), 1.98-PCBBPLNF/001362
5H), 1.76 (m 2H) 1.58 (m 1.05 (m 9H). (2)
Step B: 4-1sobutoxy-I Hi nd e 2-carboxylic acid
[1-(2-azepan-1-yl-1S-nethyl -
et hyl ) - pi peridi n-4-yl]-am de The al cohol (187) from
above (100 ng, 7 mol) is mxed with azepane (0.033
m, 0.297 nm)I)[ DI EA (0.227 m, 1.35 mml) and
cyanonet hyl -tri phenyl phosphoni um i odi de (156 ny,
0.648 mMmmol) in 2 of prgpionitrile. The suspension
is heated at 90 r ur The, resulting solution

Is cooled, dilut N ed h 2N-NaOH and
brine, dried over anHydrélus [ N@ate and
evaporated. The crude material is purkfied by :

chr omat ogr aphy on silicagel using DCM (saturated with
amoni a) and MeOH (from0%to 10%. Yield: 74 ng (61

(1) O/o Sip AESISabHEHy- 11H{|M(§d7l]e=l-2 _cArbloilidRa G DVBCR B Syt réxy-pramyl)-
I H, 7. 22 I H), 7.02 (t
1 H"Peg'd!:ﬂsg‘ ﬂ)a@%ﬁs@ 44 d 1H, g384 (gl) 2H) 3(72

A songBé fmf ggd?&ﬂ%lgé%9%%05%Jx§3%pﬂéélggﬁl§%goxy ic é&? p}l_ﬁ;'en@n% -ylamide

(161) from7Exampl@ HR7 (30046¢,10.87 m(nmgl) ibGHNI af. &disano] end Bidfhylamias (0.472 ml,
3.4 mh ,) 55 rgate H"?{Sg&ér%hléné 8%9%’3(9§% Eﬁa"'z %5 g}qnci) anci stH_'red at room
tempdrated inyd sesiduesselifpet4 dours JAnydther pmtlamsaf(B(-i-) ﬁrolplleeIHNGXINe (0.59
.+ Bl SoRRTB S ha RIFRRLRS LA 5L UpTeh g ©
evapopatperThd erude isl rerdisbelved G1PCVEiRD washeoywitn2N-OeCdardhdrine. The

organi E%?ygeé%ijrb OVflr_l_apﬁ)@a?lés ?d&g\? BBIQWt ang cﬁvaporated to give a white
powdg¢rl- (2S- hydr oxy- propyl ) - pi peridin-4-yl]- am de (188)

vieid: 334 n{%@ﬁl‘gﬂg&gﬁ(ﬁ%@f 828 4 Y AP 1 AR RSP B 53 .48, 1),
8.22 (d, 1H), 7.22 (s, 1H), 7.03 (t, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 4.25 (br s, 1H), 3.84 (d,
2H), 3.75 (overtapping m, 2H), 2.87 (m, 2H), 1.98-2.39 (m, 5H), 1.76 (m, 2H) 1.58 (m, 2H),
1.05 (m, 9H).

(2) Step B: 4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yI-1S-methyl-
ethyl)-piperidin-4-yl]-amide

The alcohol (187) from above (100 mg, 0.27 mmol) is mixed with azepane (0.033 mi, 0.297
mmol), DIEA (0.227 ml, 1.35 mmol) and cyanomethyl-triphenyl phosphonium iodide (156 mg,
0.648 mmol) in 2 ml of propionitrile. The suspension is heated at 90 °C for 3 hours. The
resulting solution is cooled, diluted with EtOAc, washed with 2N-NaOH and brine, dried over
anhydrous sodium sulphate and evaporated. The crude material is purified by
chromatography on silicagel using DCM (saturated with ammonia) and MeOH (from 0% to
10%). ‘
Yield: 74 mg (61%). MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.43 (s, 1H),
8.2 (d, 1H), 7.22 (s, 1H), 7.02 (t, 1H), 6.96 (d, 1H), 6.44 (d, 1H), 3.84 (d, 2H), 3.72 (br m,



Exanpl e 146. Exanple 148 4-(Furan-3-yl net hoxy)-1
H- i ndol e- 2- carboxylic acid
WO 1006A89az epan- 1-yl - propyl ) - pi peri di n-4-yl]- aPCTEPZ0§001362

-7 O Olo~ HG6~N~I-CN ~N S(-)-propyl ene oxide (21.2
m, 302.5 nmol) and azepam18%.-41 nm, 30.25 mol) are
mxed in 10 m of ethanol and stirred in a seal ed
vessel for 24 hours. The solvents are then WO

1H), 22@215/9@7(%9%%?,%%-@2@9@1-9%3% 1HL 877 728 M)t @8- 1267 (rh hEDH) 1.05
crude oil of 1-azepan-1l-yl-propan-2S-ol (189) is used

(d, 6Hhs0.806%h 3t hout further purification. Yield: 2.25 g
(47% . The al cohol (189) from above (63 ngy, 0.405
mmol) is mxed with 4-(furan-3-yl nethoxy)-1 H
i ndol e-2-carboxylic acid piperidin-4-ylamde (165, see

Exampled7e 133) fromstep B (100 ng, 0.27 mol), D EA
(0.227 m, 1.35 mmol) and cyanonet hyl -tri phenyl

hosphoni um i odi de . (19 , 0,81 ' -
1ol SRR IRME & SobDiclap P s ST Sl iGN Pherian-a v
amiddours. The resulting solution is cooled, diluted with

Et OAc, washed with 2N-NaOH and brine, dried over

anhydrous sodiu ul phat e and evaporated. The crude

material is purififed by chromatography on silicagel

usi ng DCM (saturat®d with anmoni a) and MeOH (from 0%

to 10%. Yield: 9. M5 (ESI): 479.1 [ MtH| +,

1 H NMR ( DMBO- d6 Dpr 1146 (s, 1H), 8.14 (d, 1
. 7.82 (s, 1 H>T —7. 2 ., 1 H, 7.05
(H3, 1 H),(6.99 (HZj, 1 %,(gj.a s,—\%— , 6.59sz, 1

H, 5.03 (d, 2H, 3.72 (m 1 H, 2.75°2.95 (m 3H)),
2.58 (m 4H), 2.33 (m 1 H), 2.0-

The title compound is prepared as described in Example 83 from 4-isobutoxy-1H-indole-2-
carboxylic acid piperidin-4-ylamide (161), S(-)-propylene oxide and azepane.

Intermediate 4-lsobutoxy-1H-indole-2-carboxylic acid [1-(2S-hydroxy-propyl)-piperidin-4-yl]-
amide (188) and final product had MS and NMR spectra identical to the (R)-enantiomers of
Example 146.

Example 148

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2S-azepan-1-yl-propyl)-piperidin-4-yl]-

amide

S(-)-propylene oxide (21.2 ml, 302.5 mmol) and azepam (3.41 ml, 30.25 mmol) are mixed in
10 ml of ethanol and stirred in a sealed vessel for 24 hours. The solvents are then



2.2 (m 2H, 1.92 (m 1 H, 1.74 (m 2H), 1.45-1.6 (m

1 OH), 0.91 (d, 3H). Exanmple 149

wa2qoFarase 3- yl net hoxy) -1 Hindol e- 2- car boxyl i CPEEP2005/001362
[1- (2R-azepan- 1-yl -propyl ) - pi peridin-4-yl]- amide T O

O 06~ HHNThe title cd®found is prepared from

4- (furan-3-yl met hoxy)-1 H i ndol e-2-carboxylic acid

pi peridin-4-yl am de (165) as described in Exanple 133

Litepandsef (180h R used
evapo@?@%gﬁh@c&ﬁ%ﬁ’@y bﬁﬂﬁz?ﬂndwgyISME% AL ar(e | genﬁec a?ls stugh without

furthel pwifieatior iYimidrd. 25 ax4fp)-e 148. WD 2005/ 077932

The anﬂ- EF Q@Qr@npgtﬂ&f%(eg Q%Q&Oﬁhﬁﬂ%b r@h’i%@'vbﬂhtch(furan 3- %lmethoxy) -1H-

i'ndo oxam des are prepared as s
lndolemcarbanﬂlc anidgigesitin-4-3Bmide HE6i 9re Seviie 139): fromystar B (JO0 mg,

0.27 mTol),%_f\Eé (b 21730 51 36 ARt Ao dtny R o88ndnilin Wice
(193 rhy;N0:8 RBINRS) iR2 RBofRBoRoNitile. FheGURTRSIIA is RgateRst R0 CH fR33 hours.
The re%%ltnjr}lg\solutlgg |sR0200Ied, diluted with EtOAc, washed with 2N-NaOH and brine, dried
over anhydrous sodium sulphate and evaporated. The crude material is purified by
chromatography on silicagel using DCM (saturated with ammonia) and MeOH (from 0% to
10%).

Yield: 45 mg (35%). MS (ESI): 479.1 [M+H]", 1H-NMR (DMSO-ds): 3 (ppm) 11.46 (s, 1H),
8.14 (d, 1H), 7.82 (s, 1H), 7.68 (s, 1H), 7.22 (s, 1H), 7.05 (t, 1H), 6.99 (d, 1H), 6.62 (s, 1H),
6.59 (d, 1H), 5.03 (d, 2H), 3.72 (m, 1H), 2.75-2.95 (m, 3H), 2.58 (m, 4H), 2.33 (m, 1H), 2.0-
2.2 (m, 2H), 1.92 (m, 1H), 1.74 (m, 2H), 1.45-1.6 (m, 10H), 0.91 (d, 3H).

Example 149

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2R-azepan-1-yl-propyl)-piperidin-4-yl}-

0]
C0-¢
i ﬁ@”x,{)

The title compound is prepared from 4-(furan-3-ylmethoxy)-1H-indole-2-carboxylic acid

amide

piperidin-4-ylamide (165) as described in Example 133 using R(+)-propylene oxide instead of
the (S)-enantiomer.
MS and NMR spectra are identical to its enantiomeric example 148.



RE RLRAIT Oi RA\ OH2 RS NN/-\ R 1 NNR3 OH
R6 RL OHRL HN R7/R8NH R6 R7 Exanple 150
wa2d0spesnxy-1 H-i ndol e- 2-carboxylic acid PCT/EP2005/001362
{1-[2- (3, 6-di hydro-2H pyridi n-1- yI) ethyl] pi peridin-4
- yl}-amide OH NCN\- NB®8-NO
1,2,5, 6-Tetrahydropyridine (25.4 pI, 0.279 mol ),
cyanonet hyl -tri phenyl phosphoni umiodide (162.5 ny,
Altern9iR8 thd BRIKox Piioldonc8rbdx SR s bld Brephredlad 8Awn ifréaction scheme
added subSequently to a suspension of 190
20. (preparation see below) (100 ng, 0.279 nmmol) in 4 ni
of propionitril. The mxture is stirred for 2h at
100C, then diluted with ethyl acetate, washed with 1 N
sodi um hydroxi de solution and brine and dried over
ReactiomySghemngi 2%t e. Evaporation gave 138 ng of crude
Hproduct which is further purified by preparative HPLC
RP, acetonldrlle / water). Yield: 55 ng (47%. M5
47% 1@ , 1H—NI\/R(DI\/SOd6) b (ppm 11.45
8. % 7.23 (d, 1 H), 7.04(t,1|—|),
97(d1 ,645(d 1H, 45 (d, 1 H, 3.85 (d,
H) WO 2005/ (77932 PCT/ BER20Q5/ 001362 -189 3. 74& (m 1
,341@f1|—|) 2.8 2,271@&1«&@ é

YNP( S,

(m 4HN 1.76 '(m )
rl. 68 (M 2H), 5 (M a@),R11H3 m-@H), 1R96 d,m H_CN_\_ R8
R4 Synthesi's of 4-Isobut oxy- | Hi ndol ERIBBNIE g bc?xyl i C

:@%ﬁg 2- hydr oxy- et hyIR) p&perl di n-4- vyl I -am ge $190)
{1)« tep A NSo~b Ra

1- ( 2- -thI
(:'%4 et hyl)

]- carlbém
tert-b OH (15% RG R1 @ Nm _O—LNRB

R7RBNH RE R7

“Example 150

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(3,6-dihydro-2H-pyridin-1-yl)-ethyl]-piperidin-4-
yl}-amide

Oj/ H
40

1,2,5,6-Tetrahydropyridine (25.4 pl, 0.279 mmol), cyanomethyl-triphenyl phosphonium iodide
(162.5 mg, 0.6686 mmol) and Hunig's base (171 pl, 1 mmol) are added subsequently to a
suspension of 190 (preparation see below) (100 mg, 0.279 mmol) in 4 ml of propionitril. The
mixture is stirred for 2h at 100°C, then diluted with ethyl acetate, washed with 1N sodium
hydroxide solution and brine and dried over sodium sulfate. Evaporation gave 138 mg of
crude product, which is further purified by preparative HPLC (RP, acetonitrile / water).

Yield: 55 mg (47%). MS (ESI): 443.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 (t, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 4.5 (d, 1H), 3.85 (d, 2H)



Piperidin-4-yl-carbamc acid tert-butyl ester (5 g, 25

mol) is dissolved in 100 m of ethanol. After
w@esnimse of sodi um carbonate (10.6 g, 100 nmoDPQT/EP2005/001362

2- brono-et hanol (3.55 m, qg nmol ) is added dropw se.

The reaction mxture is réfPuxed for 16 h and then

evaporated. The residue is dissolved in 100 m of

di chl oronmet hane and filtrated. The residue i s washed

3.74 (i tH), 32ANMIM, T, Z:S&bmnéld) D1t (nat2dl, 288 (révélpibﬁat @el 1H), 2.0 (m,

4H), 1%I Ch&% pﬁﬁ??rﬁ’eﬂc]%b 5% (aSh %f%ér@qlogr apfng& Il cagel ,

DCM /' net hanol / conc. anmoni a 90 9:1). Vi eI d 4. 02 g

5.pf 4 vy-THANGO : LOX! iperidin-4-
H, 7.23 (d, 1 H, 7. omuatm.dé(mus 97 (d 1 H), 6.45
(d, 1 H, 4.5 (d, 1 H, 3.85 (d, 2H) 3.74 (m 1 H),
3.4 (m 1 H, 2.88 (m 2H), 2.71 (m 2H), 2.38 (m
4H), 2.1 (m 1 H), 2.0 (m 4H), 1.76 (m 2H), 1.68 (m
1

2H)St RF1{(mH -t dirl}4-yl1-cacbdrdic £0il tert-bRAYyl ester
) eé g : &fnh?’}oy plrgygrilﬂlg?rr: 1- yI)l) et hanol (192)
Co 8ithd 191 (4.02 g, 16.46 nmol) are treated with 4M

. 40 . i X '
Piperidir AN s GO GRDYt SR @ T oo R riaouch 108 i ethanol
After fo@iohpif tadiami éﬁrlﬁ@ddﬁ@ﬂ@cﬁ of Q0 mmwaf h2-drame-kthenhie(3. &omil, 50 mmol)
o oo L e et B s P R e ppai T
residueSs fisbdlesceid 1@bfmlasidicthtdredethade end filyateda Fbamesidieeis dvashed with
DCM. (Fbg,g@%‘@%)ed f@tr@tﬁ?}ﬁse v%%lgét? 4 c%}_é%r'déa' 30]1 od+ M\%Ilo%oilzzévhich is
furthef ﬁmfﬂad*ﬂ)j flagh QHro(ﬁatodrabi)y (sﬁlcsg’el(lﬂCM]/ mﬁthalﬁoMBochd amimad)ia 90:9:1).
Yield: ,g,)oz é?ﬁg@/])(q?])a wife Sop %sﬁﬁ%l)ﬁﬁﬁ pifl WH}\%% (@SW%% (PpM)
11 45%3 H)H &.2Qd (18, 7425)(gH)11H )7 @.04nt, 1d1}|)1)%91(c1581g()n6t42|(ﬂ ,1H), 55 (d, 1H),
200 bt o AT D D 8 i, 21

1H), id @ydr?e&m eHNYI.38 (] ) it dibrimd 217),] + 361{nde2H)1 9B (WEBH).
5/0 7932 PCT/ EP2005/ 001362 - 190 4-1sobutoxy-1
H-| ndol e- 2- carboxylic acid 80 (preparation see Exanple
8, 1 g, 4.29 mol) is suspensed in 5nm of DVF, cool ed
(2)to Qiépaladzi(.mmnﬁd phpéridiniaryly-eshadas @192). 46 m, 8.58
nmmol ). The m xture Is stirred for 15 mn at OC In
Compsepd at &.02gc16.40 nfmelsare traatgsbwit4MdC! in gmam@(604ma§40 mmol)

ons R APl PG S0 6 Sy RSl o
washatWith ethedasd dniesdanhdem mughazacumafhe iotherr émnacm%ntrmwnd
treatred with ether. The white solid is filtered off and dried under high vacuum.

Yield: 3.42 g (95.9%). MS (ESI): 443.3 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 (t, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 4.5 (d, 1H), 3.85 (d, 2H)
3.74 (m, 1H), 3.41 (m, 1H), 2.88 (m, 2H), 2.71 (m, 2H), 2.38 (m, 4H), 2.1 (m, 1H), 2.0 (m,
4H), 1.76 (m, 2H), 1.68 (m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 1.06 (d, 6H).

(3) Step C: 4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-hydroxy-ethyl)-
piperidin-4-yl]-amide (190)



solution is added to the above nmenti oned m xture,
foll owed by benzotriazol -1-yl -

wW®@2006077992 r ol i di nphosphoni um hexaf | uor ophosphaP@I/EP2005/001362
(PyBOP, 2.34 g, 4.5 mmol) and stirred for 4 h at room
tenperature. The reaction-fBRture is diluted with
et hyl acetate and washed with 2N sodi um hydroxi de
sol ution, water and brine. Evaporation gave a

4- lsobﬁ%?k%?l' hgole&%%r%‘ky‘ﬁ& HQ@ 80F{bFé<E>HFattlon wbé E&aﬂnyets ela%eﬁzg mmol) is

and washed with ether

suspeﬁgezi NG S8 TMF, WEpleES) °C andtrgatpd i Hing'sBRRA(1.46 m), 8.58
mmol)( gﬁ@%ﬂl@e l%%ﬁ@tﬂgr %Jm}_‘fl%t g%;ﬁe@eparaﬁz ?ea(:ﬁ'@n ﬂaéﬂ) cor%s)_b&?hd 192
(931 g, 3.29imndol)Hi 1030188 O, isxidpled3o PAC (trﬁatqd ‘M)th 1@szp|u§ﬁys godium
hydro@ﬁ&uﬁg%&)@% §D5% @Jm?é %bd %F%ﬁ; ?or%% ggm t il t'_eDn?p&at(JFQ This
solutidns aéld:léd to]ih@ﬁb()m m2hhionet, roiBtufel, foltw})ed hympt@a;@-ﬂ -yl-
oxytrlr{yirof A b%rp BM' Hexgﬁ)uo% o%éﬁ%\gzi“%é?Tafbg d’) mmi)l ﬁnd stirred for

Xy-azepan- pr p 3/
4 h ataeor eerﬁbé?aturéxl-"md-r‘eaNmnHthtlﬂ-[S'ldﬂU@demihﬂ dace’@te and washed with

2N soi% I?}%IS i@scﬁ&&noﬁl%gqﬁla}ﬁatb? ;ﬁ%ﬂghﬁtléﬁgavé 2'%misolid, yellow crude

produ{:tlwhﬁh h‘s/tﬂeamgkmmer fidteped ofcina- Masy!bﬂi withietleer. 190 and

v TR0 B 68 S g SR S

8.2 (dHIH), 7.283d( $H) .04 (¢, m)oa (¢, H)HP.456d.96)( 4.5 (8, H), 3@54(41 2H)

3.74 (5y31 53 (a0 8 B g, 37 Phny 2, 2.0 (o702t 8,4, 2.0 (m,

4H), 127616n 2H)61 Gm(mlEEH) 1258(nf,t2H), 285 (m12i88-11063@, (BH? 9H), ,
5 (d, 6H). WD 2005/077932 PCT/ EP2005/ 001362 191
Exarrpl e 152 4-1sobutoxy-1 Hindol e-2-carboxylic acid
{1-[2-(3-am no-azepan-1-yl)-ethyl]-piperidin-4-yl}-
Exandie 8610 t CN-\ N

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-azepan-1-yl)-ethyl]-piperidin-4-yl}-

amide

@\{ ad
H
N N
~
'ﬁ;} ° NQ\OH

This compound is synthesized analogously to example 150 from 4-isobutoxy-1H-indole-2-
carboxylic acid [1-(2-hydroxy-ethyl)-piperidin-4-yl]-amide, 190 and azepan-4-ol.

Yield: 36 mg (80%). MS (ESI): 457 [M+H]", 1H-NMR (DMSO-de): & (ppm) 11.45 (s, 1H),
8.19(d, 1H), 7.23 (s, 1H), 7.02 (t, 1H), 6.96 (d, 1H), 6.44 (d, 1H), 4.35 (d, 1H), 3.84 (d, 2H)
3.80-3.62 (m, 2H), 3.29 (s, 1H), 2.88 (d, 2H), 2.68-2.30 (m, 8H), , 2.14-2.06 (m, 1H), 2.0 (,
2H), 1.83-1.34 (m, 9H), , 1.05 (d, 6H).



N OH NH2 This conpound is synthesized anal ogously to
exanpl e 150 from 4-i sobut oxy-1 H i ndol e-2- carboxylic
W@ei0d/0f7231 2- hydr oxy- et hyl ) - pi peri di n- 4-yl | - am BET/ERD05/001362
and azepan- 3-yl am ne. Yi el %g 48 ng (38% . Ms (ESI):
456.3 [MeH +, 1 H NVR (DVBO®45): b (ppm 11.5(s, 1 H),
8.27 (d, 1 H, 7.24 (s, 1 H, 7.05 (t, 1 H, 6.97 (d,
1H, 6.46 (d, 1 H, 3.84 (d, 2H), 3.80-3.70 (m 1 H),
Exam%le%ézm 2H), 2.79 (m 1 H, 2.68-2.62 (m1 H),
.60-2.52 (m4H), 2.43-2.27 (m 3H), 2.15- 2.05 (m 1
H, 2.05-1.95 (m 2H), 1.78-1.72 (m 2H), 1.70-1 68
4-1sob(taxyAHyinddlegacarbexyli¢c aridd#2-(3- mz[@:aj_z_eggn-@ Ml)—qtpyl]—plperidin-4-y|}-
amidel 32-1. 22 (m1lH, 1.05 (d, 6H). Exanple 153
4-1sobut oxy-1 H i ndol e-2-carboxylic acid {1
-[2-(3-fluoro-pipesidin-1 -yl)-ethyl]-piperidin-4-yl}-
amde O 6~~ F HH-N\-N To a suspension of 190 (see
exanpl e 150) (10®nhy, 0.28 ), 3-fluoropiperidine
hydrochl ori de (4 0.% an | EA (0.189 ml,
1.12 mmol) in O rop-oni t M-Ne i]s added
cyanonet hyl -tri N ph@gsphoni um i o¥] (81 ng, 0.336
mmol ). The mixture i§ heated at 90C flor 14 hours. The
rezulti ng solution is then diluted w t¥HEt oac (20 m)
_an shed twice with saturated, sodium hi.carbon
This QPRSP EBRP S ARHIPIED B e geien ot b A S SRR inole-2-
carboRlie @it 11(3-hidrolkprethypipideridmcd-piy-a 208 ahy @zefRAnc3-yMfine.
%05/ 07[75329PC;1('};1EP%8L|!,VId papiced ’

Yield: (15109 (300K} VESER): A58 AV R B-NHR DN PonBaniB) 156, 1H, 8.27
«d, 1H§,I0Pm sllu—q,37.©§ ¢, 195,97 @; 19), 6che (&, ), 3B42Q, £8), 3180-8.70 (m, 1H),
.02 ét, HQ 6.966(22d, 1 H, 6.45ngd 1 H), 4.?5-4.7
2.89(mRH)1 2640, (M3 15 2:66-2.6214n, 1), 280352 mAH), g?l')gsz.g;n mpg), 2.15-
2.05 (A, —ﬂ'ﬁé(ZTGJS-Jr.QIS%m, %Hg,&.?sf’r&z((m, 2&5')1,.7021.158((@ 2H),H).60-2.90 (m, 6H),
(m r? 1.34-1. Lm 7H), 1.05 (d, 6H).
1.43-1.35 (m, 1H), 1.32-1.22 (m,1H), 1.05 (d, 6H).

Example 153

4-lsobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-fluoro-piperidin-1-yl)-ethyl]-piperidin-4-yl}-

amide

\(O .
CEP?_«;@”KNCg

To a suspension of 190 (see example 150) (100 mg, 0.28 mmol), 3-fluoropiperidine
hydrochloride (43 mg, 0.208 mmol) and DIEA (0.189 ml, 1.12 mmol) in 0.5 ml of propionitrile
is added cyanomethyl-triphenyl phosphonium iodide (81 mg, 0.336 mmol). The mixture is
heated at 90°C for 14 hours. The resulting solution is then diluted with EtOAc (20 ml) and
washed twice with saturated sodium bicarbonate, dried over sodium sulfate and evaporated.
The crude product is further purified by preparative HPLC.



Exanpl e 154 4-(5-Chl or o- benzof ur an- 3-yl met hoxy) - 1
H i ndol e- 2-carboxylic acid [4-(2-piperidin-1
wo gdosetieyl ) - phenyl]-amide G O O~ LL -J- No AGi/EP2005/001362
conmpound i s synthesized anal ogously to exanple 150
from 4- (5- Chl or o- benzof ur a93- yl et hoxy) -
H i ndol e- 2- carboxylic acid
[ 4-(2-hydroxy-ethyl)-phenyl]-am de (193, preparation
Yield: %%ﬁ@“@% M@W@sw pes. B([Wlmﬁh YHNMR (DHISO.) (& {hm) M3 (s, 1H),

8.19 (cg,lw@g?(zg sl1l-|.)|)7E)_2L(§t}_%U ), (696 @ ), (6?%@ O’@ ﬁ?ﬁ%p;pm 1H), 3.84 (d,

2H), 3774 71!—352 ém(mﬁizi)i) 27762(51 71+9026m24®1)n 8@‘. 751 ((6h, 18),1.0 (m, 2H),
51 70 , 2.60-2 Zm 4H) ,

1.34- 119 GBr H)40. 0(5rﬁj @11-]) Synt heS| s of

4- (5-chl or o- benzof ur an- 3-yl nmet hoxy) - 1

H i ndol e- 2- carboxylic acid [4-(2-

hydr oxy- et hyl ) - phenyl | -am de (193) This conpound is
Exau@mﬂ_ﬁési zed anal ogously to exanple 42 from

4- (5- Chl or o- benzofuran 3 yI nmet hoxy) - 1
45l g bR ol e fyiccagid 14 @epjgerisin-1-yi-ethyi)-

phenywkumleesolud M5 (ESI):'461/463 [ MtH +, 1H NWVR
( DMSO- d6) : (pprr) 11.68 (s, 1 H), 9.99 (s, 1 H),

8.27 (s, 1 .80 (d, 1 H, 7.70-7.60 (m 3H), 7.46
(d, 1 H, 7 (dd 1 H, 7.20-7.10 (m 3H), 7.06 (d,
1 H, 6.75 ( ~&. 37 (s, 2H)459(m1H),3.57

(m 2H), 2.67 (02
PCT/ EP2005/ 0013%2 = \Exapl e _155
4- (5- Chl or o- benzof u

H- i ndol e- 2- car boxylic acyld {4 %r oxy- pi peri di n-

1-yl)-ethyl]-phenyl}-anm de G 1006:\4 O/ NaCH
This compound is synthesized analogously to example 150 from 4-(5-Chloro-benzofuran-3-

Hl WO 20%5/ 077932

ylmethoxy)-1H-indole-2-carboxylic acid [4-(2-hydroxy-ethyl)-phenyl]-amide (193, preparation
see below) and piperidine.

Yield: 140 mg (67%). MS (ESI): 528/530 [M+H]", 1H-NMR (DMSO-de): d (ppm) 11.69 (s,
1Hy, 10.00 (s, 1H), 8.28 (s, 1H), 7.85-7.35 (m, 6H), 7.25-7.00 (m, 4H), 6.75 (d, 1H), 5.40 (2,
2H), 2.70 (m, 4H), 2.60-2.20 (m, 4H), 1.55-1.40 (m, 6H).

Synthesis of 4-(5-chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid [4-(2-

hydroxy-ethyl)-phenyl]-amide (193)

This compound is synthesized analogously to example 42 from 4-(5-Chloro-benzofuran-3-
ylmethoxy)-1H-indole-2-carboxylic acid (97) and 2-(4-amino-phenyl)-ethanol.

Yield: 1.59 g (69%) of a white solid. MS (ESI): 461/463 [M+H]", 1H-NMR (DMSO-dg): &
(ppm) 11.68 (s, 1H), 9.99 (s, 1H), 8.27 (s, 1H), 7.80 (d, 1H), 7.70-7.60 (m, 3H), 7.46 (d, 1H),
7.39 (dd, 1H), 7.20-7.10 (m, 3H), 7.06 (d, 1H), 6.75 (d, 1H), 5.37 (s, 2H) 4.59 (m, 1H), 3.57
(m, 2H), 2.67 (t, 2H).



N HH This conmpound is synthesized anal ogously to
exanpl e 154 from 4-(5- Chl oro- benzof ur an- 3-
wQkewsormozy) - 1 H i ndol e- 2- car boxylic acid PCT/EP2005/001362

[ 4- (2- hydroxy-et hyl)-phenyl am de (193) and 2, 2-

di met hyl - propi oni ¢ aci d pipt8i-di n-4-yl ester, fol | owed

by renoval of the protective group by sodium

net hylate. Yield: 38 ng (34.9%. Ms (ESI): 528/530
Exarddd kg, 1 HNVR (DMSO-d6): 6 (ppm) 11.68 (s, 1 H),
—‘%T‘(s, 1H, 7.63 (d, 1 H, 7.70-7.60 (m 3H), 7.45

(d, 1 H, 7.38 (dd, 1 H (s, 1 H, 7.20- 7.00 (m 4H),
4-(5-Ghlotb-bedizoflirar)y 3-yInedoxys-1 Hahf gle-2-chgbaxgllic dcitHf4-[23(44iy dfomy-iperidin-

}—?W .80|-2.6g (m 4H), 2.45- 2.40 (m 1 H), 2.10-1.95
1-y)-qt ']'é’l%”,y}'f‘.mf ©1.65 (m 2H), 1.45-1.30 (m 2H). The

4-aryl -i ndol e- 2- carboxam des are generally prepared by

a Suzuki co ing of the 4-

br ono- i ndol hboxam des with the correspondi ng
aryl - boroni e

Acids
21: Ar-B(OH) 2o

PReaction Schene Reaction Schene
Ph3P-Rd I) Oetate Ar Na2C33 R2
R3 0 toluene / eth R4 MR7 R5
R5 HR5 6 Exanple
H i ndol e- 2- carboxyllc a |d Fl - -azepan 1

s BRI L B RO BB s

ylmetlﬁqo«yppbmadiole)-ﬂ -cagieoxXylid aci) [4EE0hytnoxyeetBBEpheyl)gmide (193) and 2,2-
dlmetﬁn prgplontfg ac% plpear“l inq4-§lfsezste¢9followed by removal of the protective group by
sodium methylate.

Yield: 38 mg (34.9%). MS (ESI): 528/530 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.68 (s,
1H), 8.27 (s, 1H), 7.63 (d, 1H), 7.70-7.60 (m, 3H), 7.45 (d, 1H), 7.38 (dd, 1H) (s, 1H), 7.20-
7.00 (m, 4H), 6.75 (d, 1H), 5.37 (s, 2H), 4.49 (d, 1H), 3.42 (m, 1H), 2.80-2.60 (m, 4H), 2.45-

2.40 (m, 1H), 2.10-1.95 (m, 3H), 1.75-1.65 (m, 2H), 1.45-1.30 (m, 2H).

The 4-aryl-indole-2-carboxamides are generally prepared by a Suzuki coupling of the 4-

bromo-indole-2-carboxamides with the corresponding aryl-boronic acids (Reaction Scheme

15).

Reaction Scheme 21:

Ar-B(OH),
Ph,P
Pd(ll)acetate A
Br  R2 Na,CO, r R2
R3 o] toluene / ethanol R3]i>j\g_(0
\ -
- N N-R7
R4 N }I:IIR7 R4 ke H
rR5 Ré6 R5

Example 156

4-Phenyl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide



0.67 mmol ) and tri phenyl phosphine (26.4 ng, 0.112
mmol ) are dissolved in 10 m of toluene. After
w@dasnimsz of 1 m of ethanol, argon is fl ushedP@TEP20g$001362
the m xture for 30 mn. Thc?§14Pd(ll)acetate (3 nmg, 13.4
prol ) and 2M aqueous sodi untarbonate (0.67 m, 1.34
mmol ) are added. The m xture is stirred under refl ux
for 3 h. After cooling dowmn to r.t., the mxture is
treated with 30 nd, of ethyl acetate and 5 % aqueous
NaHCC3 sol utio @. filtrated over celite. The
organi c | ayer isSySeparated and evaporati on under
reduced pressurelgave 17§ mg of cru roduct, which

is further pur| /1 as hr fjogr aphy (silica
N b@ sﬁﬁ 90:10: 2) and

gel, ethyl acets
tate. Yield: 45 rrg (30%

crystallization fron'ﬂet hlgl
of a white solid; M (Ew) 445, 4 [ MtH| +
Brominfdolast94iprepasatiqspsge belaw)slpO(rag, 08f5 mmods Pbanv'momera@@ (82 mg,

0.67 n‘;ﬁejé% rlpﬁewgglngg% 4%194@4)(1@ m%ﬁ%’argdlgéolﬁl)éi |n11|'d) ml of toluene.‘

After a(dﬂfuoglel)c 1nd oSetl‘(anpl ergon @flwegrﬁ\rogm} thelmg(glrg QT @.mm Then
Pd(ll)a} %ﬁ’ élgfoe)s%o(m aégé'!%us Jo%lbumcarbonate (0.67 ml, 1.34 mmol) are

carb I C acl
added[ The¢ mmwepaahme@unm ngflux e 3pb rAf&ﬁrﬁ:othy;q Jawrgigi rde thergugfure is

treate%&nt@BO 'Fhl?' '\é‘rﬁﬂo lc?ia@' NP5 &, bRt NBHESRENGNOH drf REhtd over
celite. Thé 2rgangplayerlis yepaaralwlla)mdmvpmraﬂq)rnumeryqa@meﬁ@ressure gave 170 mg

of crucé,ﬁ ﬁroagga\ﬁﬁﬁ%%ﬁgﬁé @)r@éé lb% flgsh hrgm é radookﬁrkglth% géh gl%cetate /
methanol OB, NI25 9AH1: Z)EBﬁfbrXSZaIIRagqn Bow aﬂmblapetrase added at

vield: 450, (3B B 8'Hie solldhGus G288 hzi“?gl\f#\t)“ & H-Rivid QMQ@ .9 15 (ppm)

evapor at ed ac uum ssol
11.64 () 1e6) 1825 e:l;éH),tEG’amj Zhﬁshé@ (ddmztie @ km B2 ad L3éd§S1H) 7.23 (dd,

0, ARSI Ay Rl B SR Y38 20 080 10886, 20, 1.7

(m, 2H)av.62Im310kd). (93% of a bei ge sol | d. WO 2005/ 077932
PCT/ EP2005/ 001362 -195 MS (ESI): 447.1, 449.1 [ M+H] +,
1 HNWR (DVSO-d6): 6 (ppm) 11.9 (s, 1 H), 8.4 (d, 1

H, 7.4
@)) 4-Bromo-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide (194)
@34 N Q

4-Bromo-1H-indole-2-carboxylic acid (1.5 g, 3.1 mmol), 1-(2-azepan-1-yl-ethyl)-piperidin-4-
ylamine tri-hydrochloride (5) (2.1 g, 3.1 mmol) and DIEA (4.3 ml, 12.4 mmol) are dissolved
under argon atmosphere in DMF (25 ml). TBTU (2.3 g, 3.4 mmol) is added at room
temperature. The reaction mixture is stirred for 2 h at r.t., evaporated under high vacuum,
dissolved in ethyl acetate and washed twice with 5% aqueous NaHCO3 solution. The
organic layers are dried over sodium sulfate. Evaporation under reduced pressure gave 1.3
g (93%) of a beige solid.



(d, 1 H, 7.25 (d, 1 H, 7.2 (s, 1 H, 7.08 (dd, 1 H),
3.76 (m 1 H, 2.88 (m 2H), 2.55-2.68 (m ©6H, 2.4

W@ 205832 2. 05 (m 2H), 1.78 (m 2H), 1.5-1.62PCTEP2005/001362
10H). Exanple 157 4-(4-Trifluoronethyl -phenyl)-1
H i ndol e- 2- carboxyl i ¢ aci d 198 -- (2- azepan- 1
-yl -ethyl)-piperidin-4- yl]-amide FFF ON NHOCN-~
This conmpound is synthesized from conpound 194 (see

E@,()am ¢, A46) ana” AtH-NMR (Dlmsmedsbtw épppbenw (sPOHRrE.4(d, 1H), 7.4

o 15 g “S'ﬁ@(aé&fd AHL G0 B Iy St & R Fekpen om

6H), 24L8n, [2¥hHD b6 (M, tHHg\IMFW{QH/SSPid@Méz mpMOH). 11. 75 (s, 1

) énj@s ( ) (48()d 1H, 7.32
(s 1H, 728(dd 1H, 7.15 (d, 1 H), 3.75 (m 1
H, 2.87 (m 2H), 2.5-2.6 (m 6H), 2.38 (m 2H), 2.0

184), 1.78 (m 2H), 1.48-1.55 (m 10H). Exanple
-p-Tolyl -1 Hindol e-2-carboxylic acid

[1-(2-azepan-1-yl -ethyl)-piperidin-4-yl]-amide O NH

4-(4-THflDbromeEltiys pleanyp olkhihdioke-2gatbhrgic aetd [fi (2@zepamp biyhethyQ-piperidin-4-

-am ee exanple 156) and 4-p-tolyl boronic acid

y al ogously to the nmethod described in Exanple 156. WO
2005/ 077932 PCTLHP2005/001362 -196 Yield: 40 ng (26%
of a white foa WS (ESI): 459 [M+H +, 1 H NWR
(DMSO-d6): b (ppm  11.6 (s, 1 H, 825 (d, 1 H), 7.53
(d, 2H), 7.48 (f, 1 H, 7.32 (d, 2H), 7.3 (s, 1 H),
7.2 (dd, 1 H, 5(d, 1 H, 3.7 (m 1 H, 2.5-2.6

(m 8H), 2.38 (s, 2.33-2.4 (m 2H, 2.0 (m 2H),
N (m_10H). Né
<

1.75 (m 2H),

N
H

This compound is synthesized from compound 194 (see example 156) and 4-trifluoromethyl-

phenyl boronic acid analogously to the method described in Example 156.

Yield: 35 mg (20%) of a white crystals; MS (ESI): 513 [M+H]", 1H-NMR (DMSO-ds): 3 (ppm)
11.75 (s, 1H), 8.25 (d, 1H), 7.85 (s, 4H), 7.48 (d, 1H), 7.32 (s, 1H), 7.28 (dd, 1H), 7.15 (d,
1H), 3.75 (m, 1H), 2.87 (m, 2H), 2.5-2.6 (m, 6H), 2.38 (m, 2H), 2.0 (m, 2H), 1.78 (m, 2H),
1.48-1.55 (m, 10H).

Example 158

4-p-Tolyl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide

O
0
Sateat

This compound is synthesized from compound 194 (see example 156) and 4-p-tolyl boronic

acid analogously to the method described in Example 156.



Exanpl e 159 4-(4-Di net hyl am no- phenyl)-1
H i ndol e- 2-carboxylic acid [1 -(2-azepan-1

WO 2005011991 ) - pi peridin-4- yl]-amde NON H H EBNSEFWS001362
conmpound i s synthesized from conpound 194 (see exanple
156) and (4- di met hyl am ne4fBenyl)-boronic acid
anal ogously to the nethod described in Exanple 156.
Yield: 45 ng (289% of a white foam MS (ESI): 488.2

viels: 48] oqpef o N KGR ySRESD, PRI, 20 +-RRIR DSprd: S (ppr)
11.6 (71617, §.2% (RHH), B53(d, §,H)3§—|)¢§3 (d,gP.Fbs;?-@g (d. 34, 7-%.(%51 Ky -21(dd, 1H),
B : - 2

7.05 G0 3 PEhTHIR Dp & Y g2 Sy, 3P Hal e oy 2.8 ek, 1.75
(m, 2HEXBAPIe651®B0 1DHBenzo[ 1, 2, 5] oxadi azol -5-yl -1

H- i ndol e- 2- carboxylic acid

[1-(2-azepan-1-yl -ethyl)-piperidin-4- yl]-amde NO

IN ON H H CN~ WD 2005/ 077932 PCT/ EP2005/ 001362

ExamplEd¥b9Thi s conpound is synthesized from conpound 194
(see exanpl e 156) and

benzo[ 1, 2, 5] oxadi azol - 5-yl - bor.oni., | d_anal pgoysly to. .
-4 DI MBI HSGY T DBRO P rE- BB S04 S e ey pibSrcin-4-
yl]-amk@g% of a white crystals; Ms (ESI): 487.1 [MH +, 1

HNVR (DMBO-d6): 6 (ppm) 11.8 (s, 1 H), 8.3 (d, 1 H),

8.2 (s, 1 H, 8348 (d, 1 H, 7.95 (d, 1 H, 7.52 (m 1

H, 7.38 (s,
>
0O

This compound is synthesized from compound 194 (see example 156) and (4-
dimethylamino-phenyl)-boronic acid analogously to the method described in Example 156.
Yield: 45 mg (28%) of a white foam; MS (ESI): 488.2 [M+H]", 1H-NMR (DMSO-ds): & (ppm)
11.55 (s, 1H), 8.25 (d, 1H), 7.3-7.4 (m, 2H), 7.15-7.25 (m, 3H), 7.07 (m, 2H), 3.8 (s, 3H),
3.78 (s, 3H), 3.75 (m, 1H), 2.88 (m, 2H), 2.57 (m, 6H), 2.38 (m, 2H), 2.0 (m, 2H), 1.75 (m,
2H), 1.5 (m, 4H), 1.75 (m, 10H).

Example 160

4-Benzo[1,2,5)oxadiazol-5-yl-1H-indole-2-carboxylic acid [1-(2-azepan-1 -yl-ethy!)-piperidin-4-

yl]-amide

O
0O



1H, 723 (d, 1 H, 3.7 (m 1 H, 2.87 (m 2H),

2.5-2.6 (m 6H), 2.36 (m 2H), 2.0 (m 2H), 1.75 (m
WQ@Rk)05/017947-1.58 (m 1 OH). Exanple 161 PCT/EP2005/001362

4- (4- Met hoxy- phenyl )-1 Hindol e-2-carboxylic acid [1

-(2-azepan-1 -yl -ethyl)-pip&7din-4-yl]- amide 0 ON

/' HH CN~ This conpound is synthesized from conpound

194 (see exanple 156) and (4-nethoxy- phenyl)-boronic

This c?&lé) u@?ﬁ %%Izﬁ%%{?g@%%@fn@%ﬁ?ﬁ&?%ﬁfﬂﬂe 'I'\]/gs)(Eég{f;ﬂ e
benzo}1,3,5iXaMaih+5-ylibaromiy/Reif BBOgdesly tasthe pigtod dasdasibed in Example

156, . 8.23 (d, 1 H), 7.49 (d, 2H), 7.32 (m 2H), 7.18
“(dd, 1 H), 7.0 (d, 1 H, 6.85 (d, 2H), 3.75 (m 1 H

+

Yield: B59g (39%)600)a whitedryétals; W) (ESD: 867 iM+BF) 1HNMB (DMSO-d): 5

e I X A

1H), 7a8{d] 1H), 3.72{mz tPpe-ar (y 2Bt h§i)6 i) 2i36-(d, PH)-20Kde2H), 1.75

200 79 PCT/ EP2005/ 001362 -198- NON H N-CN
(m, 2%154%@%%@%%)5 synt hesi zed from conpound 194 (see

exanpl e 156) and 3-cyano- phenyl boronic acid
anal ogously to the nethod described in Exanpl e 156.
Exa Yi eI,I 1 115 mg (55% of a white crystals; M5 (ESI):
—+[MtH +, 1 HNWR (DMSO-d6): b (ppnm) 11.75 (s, 1
H, 838 (d, 1 H, 805 (s, 1 H, 7.98 (dd, 1 H, 7.88

et ghosy Sffery i Piny e 2o A58 (1 Far ey Y gy
amidq m 2H), 2.48-2.6 (m

~

0

>
o)
Sratezat

This compound is synthesized from compound 194 (see example 156) and (4-methoxy-
phenyl)-boronic acid analogously to the method described in Example 156.

Yield: 22 mg (38%) of a white foam; MS (ESI): 475.4 [M+H]", TH-NMR (DMSO-ds): & (ppm)
11.59 (s, 1H), 8.23 (d, 1H), 7.49 (d, 2H), 7.32 (m, 2H), 7.18 (dd, 1H), 7.0 (d, 1H), 6.85 (d,
2H), 3.75 (m, 1H), 2.97 (s, 6H), 2.87 (m, 2H), 2.56 (m, 6H), 2.48 (m, 2H), 2.0 (m, 2H), 1.77
(m, 2H), 1.52 (m, 10H).

Example 162

4-(3-Cyano-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide



6H), 2.37 (m 2H), 2.0 (m 2H), 1.75 (m 2H),
1.47-1.58 (m 10H). Exanple 163 4-(4-Ethoxy-phenyl)-1

woRG0sMT1982 2- car boxylic acid PCT/EP2005/001362
[1-(2-azepan-1-y|-ethyl)-pi@%rldln 4-yl]- amde o-er O
~N H N ( N This conmpound 7 s synt hesi zed from conpound
194 (see exanple 156) and (4-ethoxy- phenyl)-boronic
aci d anal ogously to the nmethod described in Exanpl e
156. Yield: 40 ng (244 of beige crystals; M5 (ESI):
487 [MH 1 H NYRXH(OMSO-d6): b (ppm)  11.6 (s, 1 H),
8.25 (d, 1 H, ¥52 (d, 2H), 7.38 (d, 1 H, 7.32 (s, 1
H, 7.2 (dd, 1 H} 7.05 (d, 2H), 7.02 (d, 1 H), 4.07
(g, 2H), 3.75 ( ) .85(m 2H) 50258(m

6H), 2.38 (m 2 .
1.48-1.58 (m 8H¥ /077932
PCT/ EP2005/ 001362 - 199- Ie 164

This cérn{p%aﬁf'ls'\%‘lg%)ré%gg;f/@ﬁg i og}F.F”ﬂé%l és%ezcéxga le 15?) an%3 gyano- phenyl

boronjul guidt artilogotslyl t tleenindthod d‘elscrktbeld—l@ﬁxé’lhp@ ‘tﬁﬁrrpou nd is

Yield'sﬁégt he gg{%rvwwﬂ, ounlgﬁéﬁép] A81 EATP. S AR Bfi€0-a): 5

m)amaw@omsl) ¥8.38(d, HEl),ree0sh il 1HE sc98 (nieldﬂl-l)) 7EB6a(mm| 1€H)1562 (dd, 1H),

7.47 Ywﬁhhdz 31@ F{%é{@é@ j)fé &1 %gg#':gs B ﬂgsﬁ%sg (H) Eﬁf 2.48-2.6 (m,

6H), 2832(% (aH), 2.0Hm, 2F) 3877 (32K .42H).58 (Ansml-()s 1
7.25 (m 2H), 7.15 (m 1 H), 7.08 (d, 1 H), 6.95
(dd 1 H, 4.1 (t, 2H, 3.75 (m 1 H), 3.48 (t, 2H),
3.25 (s, 3H), 2.85 (m 2H), 2.48-2.58 (m 8H), 2.35
Exando®e 188), 1.95-2.04 (m 4H), 1.75 (m 2H), 1.48-1.6 (m
10H) .

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-
amide

o

C
o
oAl

This compound is synthesized from compound 194 (see example 156) and (4-ethoxy-
phenyl)-boronic acid analogously to the method described in Example 156.

Yield: 40 mg (24%) of beige crystals; MS (ESI): 487 [M-HJ, 1TH-NMR (DMSO-dg): & (ppm)
11.6 (s, 1H), 8.25 (d, 1H), 7.57 (d, 2H), 7.38 (d, 1H), 7.32 (s, 1H), 7.2 (dd, 1H), 7.05 (d, 2H),
7.02 (d, 1H), 4.07 (q, 2H), 3.75 (m, 1H), 2.85 (m, 2H), 2.50-2.58 (m, 6H), 2.38 (m, 2H), 2.0
(m, 2H), 1.75 (m, 2H), 1.48-1.58 (m, 8H), 1.38 (t, 3H).



Exanpl e 165 4-(4-Trifl uoronet hoxy-phenyl)-1
H- i ndol e- 2- carboxylic acid
W@ 100§@7Am3Epan- 1-yl - et hyl ) - pi peri di n- 4-yl ] -am BEr/EP$#05/001362
Ol~1- F O-No HHCOCN This conpound is synthesized
from conpound 194 (see exa‘n’pqge' 156) and 4-
Trifl uoronet hoxy-phenyl boronic acid anal ogously to
t he net hod described in Exanple 156. Yield: 75 ny
Exa ¥4 0f white foam M (ESI): 529 [ MtH +, 1 H NMWR
dé): 6 (ppm 11.7 (s, 1 H, 8.28 (d, 1 H, 7.78
(d, 2H), 7.50 (d, 2H), 7.44 (d, 1 H, 7.3 (s, 1 H),
4-[3-(F J\/th(xdfpronpxw-phe'hyd]&H indoles2-ehrbog/liz Beighiy -(2-aepparg? 18I7ethyl)
|en§-—f(_gmld%5' 2.6 (m 6H), 2.38 (m 2H), 2.0 (m 2H),
Pipenqns 2H), 1.48-1.6 (m 10H). WD 2005/ 077932
PCT/ EP2005/.881362_-0.20 Exanpl e 166
4- (2, 4- Di et hoxy- phe 1 Hindol e-2-carboxylic acid
[1 -(2-azepan-1 -yl -et¥yl)-piperidin-4-yl]- amde 0O O

9~HI \NON N -CN TIS compound is synt ized from
conpound 194 (see ex w an 2 nmet hoxy-
phenyl ) - boroni ¢ aci d |paqgousy H’Q
described in Exanple 156. Hyi elH: ng (53% of a

bei ge foam M5 (ESI): 505.2 [ MtH] +, 1H-NI\/R ( DMSO- d6) :
This dempepny is synthesized from ¢gmpaingdd 9ddseeiexample 18%) ead [St(a-methoxy-

propofz_}s)zph(egyIJ] Exer?}]rc ac;_%lgrn%&g%ls% égbthe ﬁﬁgﬁ%d ?@gc (e'a‘)m %ﬁp%dtfg
Yield: (180 ng (@7%)3f 68igedpaBHMS (28855@12 [y, PHNMR (BBISQ-da): 5 (ppm)
11, 65? 1) 8%3 (§ ”iH)Sigss TaPtn (3R, 28 UHh27.6M 226 2H), 7.15 (m, 1H),
7.08 (d, 1H), 6.95 (dd, 1H), 4.1 (t, 2H), 3.75 (m, 1H), 3.48 (t, 2H), 3.25 (s, 3H), 2.85 (m, 2H),
2.48-2.58 (m, 8H), 2.35 (m, 2H), 1.95-2.04 (m, 4H), 1.75 (m, 2H), 1.48-1.6 (m, 10H).

Example 165

4-(4-Trifluoromethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-
4-yl]-amide

LF
0" F
C
(0]
Sha e O

This compound is synthesized from compound 194 (see example 156) and 4-

IZ

Trifluoromethoxy-phenyl boronic acid analogously to the method described in Example 156.
Yield: 75 mg (42%) of white foam; MS (ESI): 529 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.7
(s, 1H), 8.28 (d, 1H), 7.78 (d, 2H), 7.50 (d, 2H), 7.44 (d, 1H), 7.3 (s, 1H), 7.25 (dd, 1H), 7.08
(d, 1H), 3.75 (m, 1H), 2.87 (m, 2H), 2.5 - 2.6 (m, 6H), 2.38 (m, 2H), 2.0 (m, 2H), 1.75 (m,
2H), 1.48-1.6 (m, 10H).



Exanpl e 167 4-(3, 4- D net hoxy- phenyl)-1
H- i ndol e- 2- carboxylic acid
WO 2006RA7@3epan- 1-yl - et hyl ) - pi peridin-4-yl]- an BET/BP2005/®1362
N N _NOCN This conmpound |§) synt hesi zed from conpound
194 (see exanple 156) and ( 04- di net hoxy-
phenyl ) -boronic acid anal ogously to the nethod
described in Exanple 156. Yield: 65 ng (29% of white
crystals; M5 (ESI): 505.2 [MtH +, 1 H- NWVR (DVSO-d6): 6
(ppn) 11.6 (s, 1 H, 825 (d, 1 H, 7.3-7.4 (m 2H),
.25 (m 3H), 7.07 (m 2H), 3.8 (s, 3H, 3.78 WO
Exa 77932 PCT/ EP2005/ 001362 - 201 (s, 3H, 3.75 (m
2.88 (m 2H), 2.57 (m 6H, 2.38 (m 2H), 2.0 (m
q -4~
4-(2, 4g%etl'foxy %g%ﬁ?ﬁ{) é}tfbrl]nzdoo e}Z%]aéﬂlBg;/(lgc{'ﬁmd g~ §5az(eﬂbn A0sthyl)-piperidin-4-yl}-
amideH- | ndoI e- 2-carboxylic acid
[1- (2-azepan-1-yl-ethyl)-piperidin-4-yl]- anmide OO H
N-CN(-N This conmpo®nd is synthesized from conpound 194
(see exanpl e 156) aqd benzo[ 1, 3] di oxol - 5-yl -boronic
aci d anal ogously {he nmet hod described in Exanple
156. Yield: 7587 29 of a white crystals M5 (ESI):

489.1 [MrH +, 1 H NWR DI\/SQdG) b @116(8 1

H, 8.28 (d, 1 H) d ,
(d, 1 H, 7.18 ( ,I_((H-)H_l/\ 04 (dd, 1
H, 6.08 (s, 2H), 375H(mHl 287(m 2H)
2.48-2.6 (m 6H), 2.37 (m 2H), 5 (m
This c2hpoudd J$7Syth@8|z(eqiffrou*0¢4)mpound 194 (see example 15 ) and (2 4-dimethoxy-

phenyl)-boronic acid analogously to the method described in Example 156.

Yield: 120 mg (563%) of a beige foam; MS (ESI): 505.2 [M+H]", 1H-NMR (DMSO-ds): d (ppm)
11.45 (s, 1H), 8.15 (d, 1H), 7.34 (d, 1H), 7.2 (d, 1H), 7.15 (dd, 1H), 6.93 (d, 1H), 6.9 (d, 1H),
6.7 (d, 1H), 6.65 (dd, 1H), 3.84 (s, 3H), 3.73 (m, 1H), 3.68 (s, 3H), 2.85 (m, 2H), 2.47-2.58
(m, 8H), 2.35 (m, 2H), 1.98 (m, 2H), 1.75 (m, 2H), 1.47-1.58 (m, 8H).

Example 167

4-(3,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide
l 0
T
° O
N
O
H
This compound is synthesized from compound 194 (see example 156) and (3,4-dimethoxy-
phenyl)-boronic acid analogously to the method described in Example 156.

Yield: 65 mg (29%) of white crystals; MS (ESI): 505.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
11.6 (s, 1H), 8.25 (d, 1H), 7.3-7.4 (m, 2H), 7.15-7.25 (m, 3H), 7.07 (m, 2H), 3.8 (s, 3H), 3.78



Exanpl e 169 4-Pyridin-4-yl-1 Hindol e-2-carboxylic
acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amde N
wW@2Ns5/0N9B2 - CN Thi's compound is synthesized frpeT/EP2005/001362
conpound 194 (see exanple 156) and pyridin-4-yl-
boroni ¢ acid anal ogously t8%he method described in
Exanple 156. Yield: 35 ng (53% of beige crystals; M
(ESI): 446.2 [M+tH +, 1 H NWR (DMSO-d6): 6 (ppm 11.8
(s, 3H)(s751<nH)1H>82 68 rﬁdzH)ZH)wl(&m:Mgtzg&(mb 2'1)7,?0&8“ dZH)l1H}5(m 2H),
, m ,
1.5( mzﬁ*d)al &157@@2%/ EP2005/ 001362 -202 (d, 1H), 3. 75 (m
- 1H), 2.88 (m 2H), 2.45-2.6 (m 6H), 2.38 (m 2H), 2.0
(m 2H), .75 (m 2H), 1.48-1.6 (m 10H). Exanple 170
4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic
Exam 1 -(2-azepan-1 -yl-ethyl)-piperidin-4-yl]- anide
O NON / N NCOCN This conpound is synthesized from
i e e L A R U
amidenet hod descri bed |n Exanpl e 156. Yield: 125 ng (59%
of a white cryst Ms (ESI): 476.4 [MrH +, 1 H NWR
(DVMBO-d6): 6 (ppMm 165 (s, 1 H, 8.48 (d, 1 H), 8.3
(d, 1 H, 7.98 1 H, 7.42 (d, 1 H, 7.35 (s, 1
H, 7.24 (dd, 7.08 (d, 1 H), 6.97 (d, 1 H,
3.93 (s, 3H), 3. m 1 H, 2.87 (m 2H), 2.48-2.6
(m_6H), 2.35 Q) bO(m 2H), @5 (m 2H),
N N

1.47-1.58 (m 1
This compound is synthesized from compound 194 (see example 156) and benzo[1,3]dioxol-

H

5-yl-boronic acid analogously to the method described in Example 156.

Yield: 75 mg (34%) of a white crystals; MS (ESI): 489.1 [M+H]", 1H-NMR (DMSO-ds): d
(ppm) 11.6 (s, 1H), 8.28 (d, 1H), 7.38 (d, 1H), 7.3 (m, 1H), 7.2 (d, 1H), 7.18 (m, 1H), 7.1 (dd,
1H), 7.04 (dd, 1H), 6.08 (s, 2H), 3.75 (m, 1H), 2.87 (m, 2H), 2.48-2.6 (m, 6H), 2.37 (m, 2H),
2.0 (m, 2H), 1.75 (m, 2H), 1.47-1.58 (m, 10H).

Example 169

4-Pyridin-4-yl-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
N
| N

=

O

This compound is synthesized from compound 194 (see example 156) and pyridin-4-yl-
boronic acid analogously to the method described in Example 156.

Yield: 35 mg (53%) of beige crystals; MS (ESI): 446.2 [M+H]", 1H-NMR (DMSO-dg): d (ppm)
11.8 (s, 1H), 8.68 (d, 2H), 8.3 (d, 1H), 7.68 (d, 1H), 7.5 (d, 1H), 7.38 (s, 1H), 7.3 (m, 1H), 7.2



Exanpl e 171 4-(4-Et hoxy-phenyl)-1
H- i ndol e- 2- carboxylic acid
W 2006A7798per i di n-1-yl -ethyl ) - pi peridi n-4-yl]- Bei/Ee2005/001362
~ O/-N NN-CN This compound is synthesized from
compound 195 (preparation -2 -bel ow) and (4- et hoxy-
phenyl ) -boronic acid anal ogously to the nethod
descri bed in Exanple 156. WO 2005/ 077932
O@BIAY 2H) 2035-¥ieingl :6HY 02 38gm( 20%92.®{m 2111 ows m,
(d, 1H5’<5F#§Pr30ﬂ$/ g H7475 e H‘>1 HBgKlN(R(?[?Zivst YEHY, w5 (
2H), 1(&%?7;’3@11106)(3 1 H, 8.25 (d, 1 H), 7.55 (d, 2H)
7.35 (d, 1 H, 7.3 (s, 1 H, 7.2 (dd, 1 H, 7.05 (d,
2H), 7.02 (d, 1 H, 4.08 (q, 2H, 3.73 (m 1 H), 2.87
(m H) 2.25-2.4 (m 8H, 2.0 (m 2H), 1.75 (m 2H),
MJ.S? (m 8H), 1.38 (t, 3H). (1)

4- Br ono- 1H-i ndol e- 2- carboxylic acid

e Mefsly B BRI R Bt B it arp by HiRThfiugeran-4v1

amidef rom 4- brono-1 H i ndol e-2-carboxylic acid and am ne 4
anal ogously to the net hod descri bed above for the
synthesis of 194 ¢gSee exanple 156). Ms (ESI): 433,
435 [MtH +, 1 H (DMSO-d6): 6 (ppm 11.9 (s, 1 H),
8.4 (d, 1I—|),7|4("b| 1H, 7.23 (d, 1 H, 7.19 (s, 1
H, 7.08 (dd, 1 ~ 3.76 (m 1 H, 2.88 (m 2H),
2.3-2.4 (m 8H), [2.0 (m_2H), 1.78 ( 2H), 1.3-1.6
(m 8H). Exanpl - Met hoxy- phényly -1
H i ndol e- 2-carb

(1o [2-(4- hydroxy 5t &y dihﬂ?@'}?ét—hw -

This compound is synthesized from compound 194 (see example 156) and (6-methoxy-

pyridin-3-yl)-boronic acid acid analogously to the method described in Example 156.

Yield: 125 mg (59%) of a white crystals; MS (ESI): 476.4 [M+H]", 1H-NMR (DMSO-de): &
(ppm) 11.65 (s, 1H), 8.48 (d, 1H), 8.3 (d, 1H), 7.98 (dd, 1H), 7.42 (d, 1H), 7.35 (s, 1H), 7.24
(dd, 1H), 7.08 (d, 1H), 6.97 (d, 1H), 3.93 (s, 3H), 3.75 (m, 1H), 2.87 (m, 2H), 2.48-2.6 (m,
6H), 2.35 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.47-1.58 (m, 10H).

Example 171

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl}-
amide

o ™

This compound is synthesized from compound 195 (preparation see below) and (4-ethoxy-

0
v O

=z __

phenyl)-boronic acid analogously to the method described in Example 156.



piperidin-4-yl}-amde O ~N, }-OH H H-N ~/ This
conpound i s synthesized from conpound 196 (preparation
w@e®shbeloey) and (4- nmet hoxy- phenyl)-boroni c acPdI/EP2005/001362

anal ogously to the nethod gsgcri bed i n Exanpl e 156.

Yield: 55 ng (35% of whif oam Ms (ESI): 477.2

[MtH +, 1 HHNWR (DVMBO-d6): 6 (ppm 11.6 (s, 1 H),

8.25 (d, 1 H, 7.58 (d, 2H), 7.36 (d, 1 H, 7.3 (s, 1

Yield: H)0 mg. (46%)idf yelloty) crys?tal@SMGo[ESBH}ZS [\M}I-HOOIM OIWIR)(EIZVISO -dg): & (ppm)

11 6(%%@%28?%{4?8%9%1 (%8415%?3 @%Ag%((@ﬂi) Zﬁd&%k{)ﬁdé)(u 2H),

7.02 (&HH), 208 8q,(aN), 3.2B)(m, 2HAR. §rim 42H)), 22524 (m 8IHR,0 @0, (), 1.75

(m, 2"&”18?01:‘%7 @(’i‘—l—%di@g @%&T boxyl( |12: acid

{1-[2- (4- hydroxy-piperidin-1-yl)-ethyl]-
plperidin4yl} amde (196) Br 6:NO~N HH--\ N,

ol g - habrnt,ERBIR o Xls S T T R E B Anpricin-e

O yipanids 19g) descri bed for 194 (see exanple 156). M
(ESI : 449, 451.2 [MtH +, 1 HNWVR (DVMBO-d6): b (ppm
11.9 (s, 1 H, 882 (d, 1 H, 7.4 (d, 1 H, 7.23 (d,
.08 dd, 1H) 38(m 1H, 3.5

(m1H, 2.88 ( 95 2.86 (m 2H),
2.6 (m 2H), 2. 2.12 (m 2H),
1.8 (m 2H), 1.75 ( @143(m2|—|)

Exanpl e 173 4-(4-Et hoxy phenyl )
H- i ndol e- 2- carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-

This cpmpeundlis syAthgbizedfrohed-bromo-1H-indole-2-carboxylic acid and amine 4

analogously to the method described above for the synthesis of 194 (see example 156).
MS (ESI): 433, 435 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.9 (s, 1H), 8.4 (d, 1H), 7.4 (d,
1H), 7.23 (d, 1H), 7.19 (s, 1H), 7.08 (dd, 1H), 3.76 (m, 1H), 2.88 (m, 2H), 2.3-2.4 (m, 8H),
2.0 (m, 2H), 1.78 (m, 2H), 1.3-1.6 (m, 8H).

Example 172

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide

0/

®
0
C h} H},f“@“

This compound is synthesized from compound 196 (preparation see below) and (4-methoxy-
phenyl)-boronic acid analogously to the method described in Example 156.

Yield: 55 mg (35%) of white foam; MS (ESI): 477.2 [M+H]", 1H-NMR (DMSO-dg): 3 (ppm)
11.6 (s, 1H), 8.25 (d, 1H), 7.58 (d, 2H), 7.36 (d, 1H), 7.3 (s, 1H), 7.2 (dd, 1H), 7.05 (d, 2H),



Oer -N, rOHHHN ~/ This conpound is synthesized
from conpound 196 (see exanple 172) and (4-ethoxy-
Web@sytpsboroni c aci d anal ogously to the met hoRCT/EP2005/001362

described in Exanple 156. Yield: 45 ng (21 %9 of white

crystals; M5 (ESI): 491 [ w494 1 H-NI\/R(DI\/SOdG): 6

(ppm 11.6 (s, 1 H, 8.24 (d, 1 H, 7.54 (d, 2H),

7.34 (d, 1 H, 7.3 (s, 1 H, 7.19 (dd, 1 H), 7.06 (d,
702(aH)H 47550(b(d1 13%(843%7376@11“'") 3.45 @8 1H), 2.8Kbn, 28),72878 (m,

o1 S s b AR b LT T ool YO,

1.98 (m 4H), 1.74 (m 2H) 1.65 (m 2H), 1.51 (m
2H), 1.37 (t, 3H), 1.32 (m 2H). Exanple 174

(et d-Brom B SRy Hls Ao (1 12O piDerain1-y1)-cthyll-

Pi PRfetidinA-pi}-hmide @@6P>~ N O ~N-OH / H H-N This
conmpound i s ‘'synthesized from conpound 196 (see exanple

172) and (6-net xy- pyridin-3-yl)-boronic acid
anal ogously to the nethed descri bed in Exanpl e 156.
Yield: 28 ny ( [

[MtH +, 1 H N

| yst als; M5 (ESI): 478.1

8.47 (d, 1 H), o, 27(d %n(dd 62H(H)S’ % l:)o’(d,

1H, 7.35 (s, 1 H), 723(dd 09(d 1H)
This qunpoglgggs iyﬁ]m%lzw %ro? %BBror(\ﬂ]ﬂ-blpﬁloleﬁ %éébcc%;a!é 3?_\9 ang (ag%ne 21
analo?@ﬂusl;ﬂﬂd)the I¥od d@scﬁb&d fok 185 ({8 ex%hi)ple 156)5 (m 2H),
MS (ESI): 44gn}t51 HM+H] 1H- Ng\/In& (DI\%O oR( 6”&)pm) 11. 9(s 1H), 8.42 (d, 1H), 7.4 (d,
1H), 7.23 (d, 1H), 7.2 (s, 1H), 7.08 (dd, 1H), 3.8 (m, 1H), 3.5 (m,1 H), 2.88 (m, 2H), 2.95 (m,
2H), 2.86 (m, 2H), 2.6 (m, 2H), 2.52 (m, 2H), 2.3 (m, 2H), 2.12 (m, 2H), 1.8 (m, 2H), 1.75
(m, 2H), 1.58 (m, 2H),1.43 (m, 2H). ‘

Example 173

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide
o

O ¢
H H

This compound is synthesized from compound 196 (see example 172) and (4-ethoxy-
phenyl)-boronic acid analogously to the method described in Example 156.

Yield: 45 mg (21%) of white crystals; MS (ESI): 491 [M+H]", 1H-NMR (DMSO-d): 5 (ppm)
11.6 (s, 1H), 8.24 (d, 1H), 7.54 (d, 2H), 7.34 (d, 1H), 7.3 (s, 1H), 7.19 (dd, 1H), 7.06 (d, 2H),
7.0 (d, 1H), 4.47 (d, 1H), 4.08 (q, 2H), 3.73 (m, 1H), 3.40 (m, 1H), 2.85 (m, 2H), 2.68 (m,



4- (4- Met hoxy- phenyl )-1 Hindol e-2-carboxylic acid {1
-[ 2- (3- hydr oxy-8-aza-bicyclo[3.2. | ]oct-8-
wQ@bkQosetieyl | - pi peridin-4-yl}-amde 0 ),,-OH _/PCIJEP2008h91362
H H CN This conmpound i s synthesized from conpound 197
(preparation see bel ow) an@o?ll- met hoxy-
phenyl ) -boronic acid anal ogously to the nethod
descri bed in Exanple 156. WO 2005/ 077932
2H), z%@ThEam%e@mam 15720, T 1165 8, 249, (519n, GH)hBT &, SH), 1.52
foam MS (ESI): 503.2 [MtH +, 1 H NWVR (DVMBO-d6): 6
(M 2Rppn)  11.6 (s, 1 H, 8.25 (d, 1 H, 7.55 (d, 2H),
7.35(d, 1 H, 723 (m 1 H, 7.2 (dd, 1 H, 7.05 (d,
2H), 7.02 (d, 1 H, 4.25 (br s, 1 H, 3.82 (s, 3H),
3.7 (m 1 H, 3.7 (m 1 H, 3.1 (m 2H), 2.88 (m
Mﬂ_‘.éss(m 4H), 2.0 (m 4H), 1.85 (m 2H), 1.77 (m
1.55(m 4H) (1) 4-Bronp-1 Hindol e-2-carboxylic

4-(6- l\/ge‘fﬁ q%[{p& él%;-% 8% F) a?cfc%ylﬁ acid E) (él hr%ldroxy plpendm 1 -yl) -ethyl]-

p|per|c(n1-gM} 8n|de \N O H HCN N, ~~- C]—| Th| S corrpound |s
synt hesi zed from 4- Br ono- 1 Hindol e-2- car boxylic acid
and ami ne 24 afal ogously to the nmethod described for
194 (see exanple,l156). Ms (ESI): 475.3, 477 [MtH +, 1
H NVR ( DMSO- df 00: 6 (ppm 11.7 (br s, 1 H), 8.28
(br s, 1 H), 49 (d, 1 H, 7.25 (d, 1 H, 7.15 (s, 1
H, 7.1 (dd, 416brs 1H) 397(m 3H), 3.5
(m2 H, 3.0( 2. -%.Z(m 1
CH) . Exarrplel N gL ox M )
H i ndol e- 2- car boxylh c aMi - 2- (3 hydroxy 8- aza-
bicyclo[3.2. 1 Joct-8-yl)-ethyl]-piperidin-4-yl}-amde
This compound is synthesized from compound 196 (see example 172) and (6-methoxy-

pyridin-3-yl)-boronic acid analogously to the method described in Example 156.

Yield: 28 mg (18%) of white crystals; MS (ESI): 478.1 [M+H]*, 1H-NMR (DMSO-ds): & (ppm)
11.68 (s, 1H), 8.47 (d, 1H), 8.27 (d, 1H), 7.95 (dd, 1H), 7.40 (d, 1H), 7.35 (s, 1H), 7.23 (dd,
1H), 7.09 (d, 1H), 6.97 (d, 1H), 4.48 (d, 1H), 3.92 (s, 3H), 3.75 (m, 1H), 3.39 (m, 1H), 2.85
(m, 2H), 2.68 (m, 2H), 2.36 (m, 4H), 1.99 (m, 4H), 1.75 (m, 2H), 1.65 (m, 2H), 1.54 (m, 2H),
1.35 (m, 2H).

Example 175

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-bicyclo[3.2.1]oct-8-
yl)-ethyl]-piperidin-4-yl}-amide

o/

N alIOH
H H

This compound is synthesized from compound 197 (preparation see below) and (4-methoxy-

phenyl)-boronic acid analogously to the method described in Example 156.



O N~N-OH HHOCN This conpound is synthesized from
conpound 197 (see exanple 175) and (6-nmethoxy-
W@osdr1938- yl ) - boroni ¢ aci d anal ogously to t hePCEEPINIS/001362

descri bed in Exanple 156. Yi eI d: 90 ng (57% of white

foam MS (ESI): 504.2 [ MrH2P8-1 H-NI\/R (DVMBO-d6): 6

(ppm 11.6 (s, 1 H), 8.48 (d 1 H, 828 (d, 1 H),

7.97 (dd, 1 H, 7.4 (d, 1 H, 7.35(m 1 H), 7.23 (dd,
Yield: \é@ rﬁ&w 7&%ﬁteFr’6%EHSQQSA)OQa:§ﬁa\A+HIZOVH NNHR (DISTBAH 95 (ppm)

23
11. 6(3, v@ %5 @, 1(_59) 7§57@ %lfﬁ 7135,45 1H), z@ Qn?nwgkg(z(gd,gﬁg)( 7105 (d, 2H),
7.02 aH)H 4. 2%2%&%2?5 ,8229 QSH)”B ;6[5%"’ 10),8.15Mm, glfﬂ)), 3& &3 2(4312 .88 (m,
X car boxam aes
2H), ?a$ (%r‘@‘ﬁa?@d”hﬁ"%hﬁ%(mnz'ﬁ)eég (§h4g'gh1le§% - React i on
Scheme 22: R7T R3R2 O\ OR3 R2 R5 R H-( N~NR8 R4 O
% $7R6NR’7\| g4R§3 (1). Eg orREBr %SRS RL H~O;N, O2. R7- Br
. , = , R1
(DH C:Bromrs dnggle- Zzwﬁﬁw"qwdz{%mw%&% -aza-
H" ?ﬂ:‘% 32%6&%%)%% f-bﬁ)erldln-myl}-amlde (197)

2 az pan-1 pi peridin-4-yl]-amde OCH
‘C—\_@

This compound is synthesized from 4-Bromo-1H-indole-2-carboxylic acid and amine 24
analogously to the method described for 194 (see example 156).

MS (ESI): 475.3, 477 [M+H]", 1H-NMR (DMSO-ds, 150°C): & (ppm) 11.7 (br s, 1H), 8.28 (br
s, 1H), 7.49 (d, 1H), 7.25 (d, 1H), 7.15 (s, 1H), 7.1 (dd, 1H), 4.1 (br s, 1H), 3.97 (m, 3H), 3.5
(m,2 H), 3.0 (m, 2H), 2.5 (m, 6H), 1.9 - 2.2 (m, 10H).

Example 176

4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-
bicyclo[3.2.1]oct-8-yl)-ethyl]-piperidin-4-y[}-amide

[N
s

O

This compound is synthesized from compound 197 (see example 175) and (6-methoxy-
pyridin-3-yl)-boronic acid analogously to the method described in Example 156.

Yield: 90 mg (57%) of white foam; MS (ESI): 504.2 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
11.6 (s, 1H), 8.48 (d, 1H), 8.28 (d, 1H), 7.97 (dd, 1H), 7.4 (d, 1H), 7.35 (m, 1H), 7.23 (dd,



(Lrj HH-N~ N The nethoxy derivative fromexanple 1

(100 ng, 0.25 mmol) is dissolved in 5 mM of DCM A
w@odoanimese2 of BBr3 (1IMin DCM 2.5 m, 2.5 nmol PCT/BP2005/001362

added and the m xture is stirred for 18 hours. It is

then poured onto ice and w&8hed with EtQAc (30 nl).

The pH of the water layer is adjusted to 9 and

extracted twice with Et OAc. The organic | ayers are

1H), 7%2(8 wizS@edH), w23 bbriH)es.od s, eH) 0328 (manﬂr:m&(m 1H) 3.1
um sul fate and eva%orat ed. Yiel %As
(m, 2H) B3 (Mma2Hd), 2-38uir4H), 1.0 i) (157\/@@}%@) é%%ﬁ? 9. 62
(s, 1 H, 814 (d, 1 H, 7.2 (d, 1 H, 6.94 (t, 1 H,

686(d 1H, 6.37 (d, 1 H, 3.7 (m 1 H, 2.89 (m
253265(m 6H, 2.39 (m 2H, 2.03 (m 2H),
Altern%tzv% 1B 4-2lbxy-thdbib:AcBBokdmidds 8¥) prepardd ashownih readddn scheme

77932 PCITEPZ0057/ 001362 -208 Synthesis of the
22. Dbenzt hi ophene- 2- car boxani des The
4- al koxy- benzt hi ophene- 2- car boxyl at es are synt hesi zed
starting from 4-thiophen-2-yl- butyric acid (reaction
schene 23). Reaction Schene 2312: OO OH OBr e D
Reajgrfs@meﬂZZZOl) (202) (203) o 0 HO 6CS CH 6ns\
(204) (205)

R7 R3 R2
o
Lp @"x o
R4 {p 7 N, B N
N N—CN R8 1. H2 or BBr3
\R1 H —\_.N' 2.R7-Br R3 R2
1 R4 o)
R7 ~__ A
R7-
R4, R5 = OMe, OBn o NR1 ”—CN—\_N,RS
R6 \
R7

Example 177

4-Hydroxy-1 H-indole—2—carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
—C L)

The methoxy derivative from example 1 (100 mg, 0.25 mmol) is dissolved in 5 ml of DCM. A
solution of BBr3 (1M in DCM, 2.5 ml, 2.5 mmol) is added and the mixture is stirred for 18
hours. It is then poured onto ice and washed with EtOAc (30 ml). The pH of the water layer
is adjusted to 9 and extracted twice with EtOAc. The organic layers are combined washed
with brine, dried over anhydrous sodium sulfate and evaporated.

Yield: 24 mg (25%).

MS (ESI): 385.3 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 9.62 (s, 1H), 8.14 (d, 1H), 7.2 (d, 1H),
6.94 (t, 1H), 6.86 (d, 1H), 6.37 (d, 1H), 3.75 (m, 1H), 2.89 (m, 2H), 2.53-2.65 (m, 6H), 2.39
(m, 2H), 2.03 (m, 2H), 1.78 (m, 2H), 1.47-1.68 (m, 10H), 1.25 (m, 1H).



(1) 6, 7-D hydro-5H benzo[ b] t hi ophen-4-one (198)
Ot ho- phosphoric acid (85% 0.27 m, 3.7 mmol) is
waele@soriwerd in acetic acid anhydride (13 nl) aPdI/EP10685/001362

addi tion of 4-thiophen-2-yl-butyric acid (9 g, 52.9
mol) the mixture is stirré®8at 120C for 2.5 h. The
brown solution is cooled down using an ice bath, water
is added and the reaction mxture is extracted with
di chl oronmet hane. The organic |ayers are washed with
2M NaOH solution and twice with water until a neutral
pH is reached The sol uti on s drlfd over Na2804 and
evaporated ypthesis Qf the henzthiophene-2-¢ z
is obtained as a brown oil (7.84 g), mhlch is further
purified by flash-chromatography (silica gel, ethyl

The 4&lﬂejxmbenzth/opbmé-c9rbbyylalés@rd syrsheSzeayl gtadiey frofn 4-thiophen-2-yl-

t eII wsalid. M5 (ESI): 152 [M+, 1 H NWR

b“tyr’fé‘ﬁ/%& gt f"ﬁp%‘ 7.38 (d, 1 H, 7.25 (d, 1 H, 3.03

(t, 2H), 248 (m 2H), 2.12 (t, 2H). (2)

5- Brono- 6, 7- di hydr o- 5H benzo[ b] t hi ophen- 4-one (199)
R 6. 7D h dr%1 H benzo[ b] t hi ophen-4-one (198, 5.8 g,
—M@%—v—ieac di ssolved in 200 m of dry diethyl

et her and cool ed gpwn to -10C. A sod)utl on of brom gg
Y (6.1 g 38.3 mmol

\ecT, EPF005+00186p N\
S” drops”of OHi et hyl vdds

stirred for 5mn at -10 5m n at OCand 18h at

roo errperér}ure (2PMlen vvatQ:fand di OBy ether is (203)

added sl ow The organic yers are washed with

wdtQer , dri over Na2SO4 dnd evaporated. Yield: 8.7 g

of a yell id (cont
mat eri al ) SI): 23
( DVBO- d6) : Spm 7.46 (

(dt, 1 H, @ (m 2H), 28 (m 2H. (3)

Benzo[ b] t hi ophen-4-o0l (200)

5- Br ono- 6, 7- di hydr o- 5H benzo[ b] t hi ophen-4-one (199,
77% pure, 8.7g, 28.9 mol), LiBr (5.7 g, 65.1 nmol)

1)2nd g 7. BfHGard-$HDh dhzo tlﬁopna{)l@f eq1p8jaced under argon
( ) in 300 ﬁ%{) DMF an xed for S)ah The reaction

Orthomnoéplhicmcl essload8l5%/v®dz7t ral, SoOMmnEbihis dissolvebim doetip eclatamhxed ride (13 ml)
and aﬂgr aq)ﬁttogr ﬂthloga é/hpgtlaﬂg 8@@?%@52.6‘%550 ﬂ%%th% isoétirred at
120°C for 2.5 h. The brown solution is cooled down using an ice bath, water is added and
the reaction mixture is extracted with dichloromethane. The organic layers are washed with
2M NaOH solution and twice with water until a neutral pH is reached. The solution is dried
over Na2S04 and evaporated under reduced pressure. The crude product is obtained as a
brown oil (7.84 g), which is further purified by flash-chromatography (silica gel, ethyl acetate
/ hexane 9:1).

Yield: 5.83 g (72%) of a slightly yellow solid. MS (ESI): 152 [M]+, 1H-NMR (DMSO-dg): &
(ppm) 7.38 (d, 1H), 7.25 (d, 1H), 3.03 (t, 2H), 2.48 (m, 2H), 2.12 (t, 2H).

(2) 5-Bromo-6,7-dihydro-5H-benzo[b]thiophen-4-one (199)
6,7-Dihydro-5H-benzo[b]thiophen-4-one (198, 5.8 g, 38.3 mmol) is dissolved in 200 ml of dry
diethyl ether and cooled down to -10°C. A solution of bromine (6.1 g, 38.3 mmol) in 30 ml of



solution the m xture is extracted with diethyl ether.
The organic layers are extracted with 2M NaCH and the
w@ ooz aqueous | ayers are acidified with  PCI/EP2005/001362

concentrated HCI. The product is extracted twice with

ethyl acetate and the orgaldP®-layers are washed with

saturated NaCl solution, dried over Na2SO4 and

evapor ated under reduced pressure. Yield: 4.7 g of a
tetracHidremRtRkisfd 2048 dedpsiod diesed ethiet Baaldwly adtiée rThe mixture is stirred for

15min g%&g%ﬁ%gﬂt pgg E 3'&% :gt %033‘%1 Ee’nﬁp'lgrﬁjh?é. 7 hég 'W@%d%iethyl ether is
added Bidhy, (the okgdilic lafeRBart rashedith watet5drittovet NARSOE,

(d, 1 H. ?4) 4-1 sobut oxy- benzo[ b] t hi ophene (201)
evapoith of b] t hi ophen-4-o0l (200, 4.3 g, 28.9 mmol) and
Yield: gfr‘{;o ﬁﬁ’e} %éll%gvos(&rhd ?ccgﬂta;inilaé.zzvmm%mag matetia)s Ms/(fassm ader232 [M]+,

of tolue

NN (SR Rop e 8: 11,306 17080 14! B3 Gpeptd. 248 om
oH). solution of DEAD in toluene (16.8 m, 34.7 mmol), the

m xture is stirred at 120C over night. After cooling

down, the reaction mxture is subsequently washed with
sat urat ed aqueous NaHCO3 sol uti on and NaC sol ution,

(3) A1 | BéhR{BIthidpRSkY-andooevapor at ed under reduced

pressure. Triphenyl phosphinoxid is renoved by
5-Bror6-¥pst-aihdrpeiH-benzol ] thinpdiehad-orec@®at & %amdreh Sxén @8 antmoh el iBr

(57 ack b OG Hpg O 1ok T bl el A sagp i 00 ml of P
and reRiuad foYB &l The Deaktign (Bdtufd)is afloveed el doolwdmin to BM( tEEBIPErature and
evapo%aggd El%getflq]_ﬁ) 35&;'”%4% ar aoqlﬂggn of.?ce(z\fjgﬂg?jaxd ?glf_lb(Zﬂ/I %ql%qgﬁ% Elj-l’CI

solutioh th® midu@Sis Estiractedl witB disdhy( Bthel. T, orgai@is Isyers aréldxiragied with 2M

2005/ 0779 - .
aOr AR B SO U sy ot

extraozﬁzgligﬁte'\d/ilﬁ?éthw agﬂ_@tamé laﬁld tdnetqrgamib tdyetsnarewasbzad mih aBirated NaCl

. .Q MO I S .

onicog o B s S S R oL

Yield: lafd;d b'{ @Brdwbn @oliﬁlp\bgldl'bh @nusld wthout further purification. MS (ESI): 149.0 [M-
~ SOoDUt OXYVY- Z 2 ] .

H, 1SR (GRS PP e B RePleacts G i e L 38 1k

7.15 (G@f1yxeq2f@r1H45 mn, then cool ed down and transferred
via syringe to a mixture of excess dry ice (115g,
2.61 nmol) in diethyl ether (the dry ice is washed
before twce with diethyl ether). The m xture is

(4)a! | gueshutexypblehzelbpthidhiehedqR0t)oom t enper at ure, then
di stri buted

Benzo[bjthiophen-4-ol (200, 4.3 g, 28.9 mmol) and iso-butanol (3.2 ml, 34.7 mmol) are
dissolved under argon in 150 ml of toluene. After addition of triphenylphosphine (9.1 g, 34.7
mmol) and a 40% solution of DEAD in toluene (16.8 ml, 34.7 mmol), the mixture is stirred at
120°C over night. After cooling down, the reaction mixture is subsequently washed with
saturated aqueous NaHCO3 solution and NaCl solution, dried over Na2S04 and
evaporated under reduced pressure. Triphenylphosphinoxid is removed by crystallization
from ethyl acetate and hexane and the crude product is further purified by flash
chromatography (silica gel, hexane / ethyl acetate 9:1).

Yield: 5.4 g (91%) of a yellow oil. MS (ESI): 206 [M]+, 1H-NMR (DMSO-dg): 3 (ppm) 7.62 (d,
1H), 7.5 (d, 1H), 7.44 (d, 1H), 7.27 (dd, 1H), 6.85 (d, 1H), 3.88 (d, 2H), 2.12 (m, 1H), 1.05 (d,
BH).



bet ween di ethyl ether and water. The ether |ayers are

reextracted wwth water. The aqueous |ayers are
wa@edodiofioard wit h 2M aqueous HCl sol ution, and tPEI/EP2005/001362

precipitate is filtered off washed with water and

dried under high vacuum i elod 3.72 g (57% of a

white solid. M5 (ESI): 250 [M+, 1 HNWR (DVBO-d6): b

(ppm 13.4 (br s, 1 H, 7.98 (s, 1 H), 7.55 (d, 1 H),

743(dd 1H, 6.9 (d, 1 H, 3.9 (d, 2H), 2.14 (m 1

, 1.05 (d 6H). Exanple 178

(5)[ 1’\/%; azep %&&(ﬁk@hkﬁﬂéﬁ@% erl If(ﬁﬂﬁé(&ﬂ‘{z de Oo

A16 ﬁ/t s&utHﬂmedN/l lidhigRiribéane 18 M, mes ufnml)ofs dissomsd under an argon

stmospie oK oL A sOper s B ASHets i 45 eengg o 4

Isobul‘&@b%nzoﬁﬁﬁ@pr@né%ﬂﬁ '594 g,22d0PAmdiyin 4bGnindf oﬁﬁth%drSThe reaction
ted With ng, 1.05 nmol) %)/drate

mlxtur@waeﬂnged for 45 rwnnu )en caﬁlad dpyaERy |traﬁ19fﬁ€eé (Yiausyripge taga mixture of
excesTR) ibe (1 ngz@ %ﬁzﬁq disth§itdtkdratheiPicens GALhaNSebRENice with

evap orate vacuum The crude residue is
drethyblet@gal V@eamwﬁur@tlﬁyllowetpaﬁp@\eﬁﬁ@g%ﬁ@w temperatusp +then distributed

betwe\%HQI}éﬁWl @lh%ﬁ%ﬁ@ 02k, fﬂ@e/t)ner E?ér@%r@%xgébtﬁg w@tﬁ%at@p%é‘ IElqueous

e crude product’is then purified

layersciie @aiified vaibiaM eavensus Hielaohitien,/anddhe Qfﬁglplt,atqalﬁﬁ%ﬁl‘eg off, washed
with m%@er]agd]dhedghﬁér% #92dRint. 109 of a yellow solid (and 84

subs ituted isomer M5 (ESI): 416.1
Yleld[3l\m-9457°/d) MR BNBOVISEFS!)629 &Mh‘ 1M &DMﬁws)'@ppm)BA

v S 3 . o 00 N PRI .

1.05(@8HH). 3.7 (br m 1 H), 2.88 (m 2H), 2.6 (m 6H), 2.4
(m 2H, 2.0 (m 2H), 1.75 (m 2H), 1.47-1.6 (m
| OH). Exanple 179
4- 1 sobut oxy- benzo[ b] t hi ophene- 2-carboxylic acid

Exanjple 128 azepan- 1-yl - et hyl ) - pi peri di n-4-yl] -

4-Methoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

S ﬁ@“x{)

A solution of a mixture of 4- and 6-methoxy-benzol[b]thiophene-2-carboxylic acid (C. R.
Hebd. Seances Acad. Sci. 1965, 261, 705) (440 mg, 1.05 mmol), amine 5 (357 mg, 1.05l) in
10 ml of DMF is treated with EDC (178 mg, 1.05 mmol), HOBT hydrate (178 mg, 1.15 mmol)
and triethylamine (0.44 ml, 3.15 mmol) . The mixture is stirred over night and then
evaporated under high vacuum. The crude residue is dissolved in ethyl acetate and washed
twice with sodium bicarbonate (10%), brine and dried over sodium sulfate. The crude
product is then purified by flash chromatography (ethy! acetate / methanol / ammonia
90:10:1).

Yield: 45 mg (10%) of a yellow solid (and 84 mg of the 6-substituted isomer). MS (ESI):
416.1 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 8.53 (d, 1H), 8.2 (s, 1H), 7.5 (d, 1H), 7.37 (dd,



amde OO 6:S HCN\ -N This compound is synthesized
from conmpound 202 and ami ne 5 anal ogously to the
woredokotro3rdescri bed in Exanple 178. Yield: 340 pQI/EBR9§/001362

of beige powder. MS (ESI): 4 8.4 [MkH +, 1 H NWVR
(DMSO-d6): b (ppm) 8.58 (M H), 815 (s, 1 H, 7.5
(d, 1 H, 7.35 (dd, 1 H, 6.88 (d, 1 H, 3.9 (d, 2H,
3.7 (br m 1 H, 29 (m 2H, 2.6 (m 6H, 2.4 (m

1H), @8id, TH)15.941ts, 3H)H.7 (Br 0, (), 2288) (m, RH}B2.61fm, BH),.2.4 (1h; 2H), 2.0 (m,

2H), Tl???%b%ﬁ')oi E)%ﬁ;'g gﬁ”(' |ogrﬁ|)eneE)2(a(rIg:rgo>l<$lo| c acid

[1-(2-pi perldln 1-yl-ethyl)-piperidin-4-yl]- amde O
6: SNNCN-\  HN. ) This conmpound is synthesized from
Exan® nd 202 and am ne | anal ogously to the nethod
bed in Exanple 178. WD 2005/ 077932
PCT/ EP2005/ 001362 -212 Yield: 93 ng (26% of beige

4- Isolﬂ%%enzﬁ@étﬁ%ﬁhéne ﬂ%%rb%xgl #d"ﬂ (%}_%2L b\%ﬁlép%@n%%%ndﬂ -4-yl}-

am'd€7 35(dd 1I—I) 688(d 1 : 9 (d, 2H), 3.7 (br m
1H,.2.88 (m 2H 23-24(m8H) 2.15 (m 1 H),
1.98 (m 2H), 1;f(m oH), 1.58 (m 2H), 1.47 (m
4H), 1.35 (m 2H~N,1.05 (d, 6H). Synthesis of the
benzof ur an- 2- car boy Exanpl e 181
4- Met hoxy- benzof y boxyl i c acid
[1- (2-azepan-1-yl -pi pgridi n-4-yl]-am de

e

This compound is synthesized from compound 202 and amine 5 analogously to the method

am des

described in Example 178.

Yield: 340 mg (53%) of beige powder. MS (ESI): 458.4 [M+H]*, 1H-NMR (DMSO-dg): 5
(ppm) 8.58 (d, 1H), 8.15 (s, 1H), 7.5 (d, 1H), 7.35 (dd, 1H), 6.88 (d, 1H), 3.9 (d, 2H), 3.7 (br
m, 1H), 2.9 (m, 2H), 2.6 (m, 6H), 2.4 (m, 2H), 2.15 (m, 1H), 2.0 (m, 2H), 1.78 (m, 2H), 1.5-
1.65 (m, 10H), 1.05 (d, 6H).

Example 180

4-Isobutoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-

X
@%u@Nx,Q

This compound is synthesized from compound 202 and amine 1 analogously to the method

amide

described in Example 178.



O~ 0 ONCN-_ N This conpound is synthesized
anal ogously to Exanple 1 from 4-Met hoxy-benzof uran- 2-

W@ a0080%%B1 ¢ acid and amne 5. M5 (ESI): 400.2 POHEP2005/101362
H NVR (DMSO-d6): b (ppm) 8.42 (d, 1 H), 7.5 (s, 1 H),
7.37 (t, 1 H, 7.21 (d, 124: 6.84 (d, 1 H), 3.92 (s,
3H), 3.72 (m 1 H), 2.88 (m 2H), 2.35-2.68 (m 8H),

2.02 (m 2H), 1.76 (m 2H), 1.48-1.67 (m 10H). The

Yield: 99%0@% o@EeP@rpB%@r s (Esf,ly 91@,41‘31!\/[“—{}? 1HJNIVIR(DMSO -de): B (ppm)
harmaceuti ca

table s H é‘ é g
8.58 (@aﬂll'l)a%ﬂ’é(?ﬂﬂéﬁ)nﬁé%l(%gﬁ al- 3Er(@ﬁ')é' )i g & 9 aid (brm,
1H), 23 3f ag9Ni B4 fmagH), RAisC@t, agh)] N98 (m, Y, N8t @8 2$)as58 (m, 2H
h escri Tblic)ed bel ow§m a) ) 50(% r)ane (brpndlﬁg as(say 'I)'he o )
1.47 (1BPAH), 33, 12Hae 1-87 (qbr%i%t i ty Assay). technol ogy is used
to show that the test conpounds prevent MCP-1 from
bi nding to cell nenbranes expressing the CCR2
receptor. Transfect ed CHOdukX cel | st ab y
expressi ng SNBthesis eIl
mediumto a confl uency of betvveen 70 and 80 % After
Exa dlIS ding the medium 30 m ice-cold physiol ogical
——ﬁ@bﬁj—ﬁ solution containing 1 nM EDTA are added and the
c;)i s renoved from the plate using a scraper. The
5. t ng -athi
Mot R S R B 2Rt By EperR ot
|s done using a>gplytron PTI 300D [ nstrumsnt at WO
2005/ 077932 PCT/ P2005/O 136 -213 28 000 RPM for 2
times 30 second nbranes are col |l ected by
centrifugation g@ 20 ningtes at 4 C and
subjected to a secong roumd of'\ﬂ § (Pglytron, 28 000
RPM 2x30 seconds on ice). Foll OWI ng cedtrifugation at
42 000 g for 20 mnutes at 4 C the nenbranes are
This coﬁw?)nﬁl%a@%?q h'eQIZQ&BFQBQ%IﬂOFE)&WIéH %W@Meﬂ%xy%n%fu?an 2-
m | I'inolar stock
carbomlbtabldcamsl apfing st conpounds in 100% DMSO are prepared.

St n f f i

s G P 6 OB s IR MR Slnshaees i ¥ £5 C.m £7 . 1
7.21(d, 1H), 6.84 (d, 1H), 3.92 (s, 3H), 3.72 (m, 1H), 2.88 (m, 2H), 2.35-2.68 (m, 8H), 2.02
(m, 2H), 1.76 (m, 2H), 1.48-1.67 (m, 10H).

The compounds of formula | in free form or in pharmaceutically acceptable salt form exhibit
valuable pharmacological properties, e.g.as CCR2 and CCRS5 antagonists as indicated in in

vitro tests as described below.,

a) CCR2 membrane binding assay

The SPA (Scintillation Proximity Assay) technology is used to show that the test compounds
prevent MCP-1 from binding to cell membranes expressing the CCR2 receptor. Transfected
CHO-dukX cells stably expressing the hCCR2b gene are grown in MEM alpha medium to a
confluency of between 70 and 80 %. After discarding the medium, 30 ml ice-cold
physiological buffer solution containing 1 mM EDTA are added and the cells removed from
the plate using a scraper. The cell suspension is centrifuged at 800 g for 10’ at 4 °C and the
cell pellet resuspended in buffer. Cell lysis is done using a Polytron PTI300D instrument at



tests that assayed a range of 10-10 to 10"5 M The SPA
assay is perfornmed in a final volune of 200 pl per
wowedos/07719396 wel | pl ates. The conponents are adPEHER®N5/001362

well in the followng order: 50 PI Buffer (+/- test
conpound) 50 pl Weat ger m24dgl uti ni n- SPA beads (1.25
nmg/wel l) in buffer 50 pl CCR2B nenbrane suspensi on
diluted with buffer to 0.04 mg/m (2 lag/well),

28 OO@hF’Ef@?Q 'tl}heelsﬁo%cg% &?icESME%réﬁ@s'aré@ol@cte[d]b%r%’dntrifiztibn at 42

final concentration P
000 g NrtZQrmlau@rStat 6n C@ndaﬂwqu@tﬁ%@ﬁe?ﬂcgn@ FRYNG| o4 fYs's <§°E/éran 000

RPM, 324h %&%ﬁ&égﬁ?&%%n%n | BBy bn RPAPV00 §TBEIRnHUBe N4 C the

cons vvlnglncubatlonthe plate is
membeanesaré cq;eldp@ndeﬂombuffﬂmau MO@lWamtratRO@édeQ{W Ppggtored at -

80 °C fPJn rﬁlllm&éﬂlsﬁéc olﬁt%ﬂ@ofrgépmwrﬁls%@lomtﬂhﬁ% Jr@bré’pared Test

I nstrument (Packard).
compdlthnds qt&ahmmeccbhﬂ@d:mézﬂlffebml@d thecfourriaidicensentraled saltipas for the

ad I
ests R0 Y BB 2y GRS st 0Bl e
of 200hil et well BesScayel! platest Fiae mnpom@reaa@@eﬁ pesws!l inghr &gllowing
CCR2 receptors have been established. Due to the

species specificity of the CCR2 antagoni sts, the
conpounds of fornmula |I have an | C50 between 0.015 and

10 p d between 0.020 and 10 pM on
50 r at %H ltlgﬁ?:é%gﬁu tional assay - Ca2+ nobilization
50 yl hCCRNhe@t—@#ﬁﬂaggitutirm -SPAGakiX (t2F ma/weld insbuffary

B e T e, )

cel | siteaanativielyraod¥10eetll$ penwelhe tissue culture flask by

50 oo BB IV G m Bl LSk Ba P o2EGaR] e o

overnl ght at 37C in a hum d atnosphere enriched with

After adz/iai’%mooa()?mg pSEer}J\?‘, Lhevﬁa%qg é%r%gcg éﬁ%lﬂ g@ét ég%?{)rﬁﬂ%%%gaﬁ Foom

temperhtufETwitincoristard ahiking.tFolidwipllirdubetich the pldieis eantrifuged atet000
RPM %g%%%%ﬁ&égﬁ%ﬁ{}ﬁzqq ftaf q gH‘gJLlJtlgg affodm @%%Pﬁﬂt%%d’ dbunted for 3

minutes per well in a TOP COUNT instrument (Packard). The quench-corrected counts are

order:

used for the analysis of radioligand binding.
Compounds of formula | have an ICs, between 0.0003 and 10 pM.

In a similar manner, binding assays for the rat, mouse and rhesus monkey CCR2 receptors
have been established. Due to the species specificity of the CCR2 antagonists, the
compounds of formula | have an ICs between 0.015 and 10 pM on mouse CCR2 and
between 0.020 and 10 uM on rat CCR2.

b) CCR2 functional assay — Ca2+ mobilization
hCCR2b-CHO#84 cells:
CHOdukX cell line stably expressing the hCCR2 gene is grown in MEMa up to a confluence

of 80%. The day before the experiment, cells are harvested from the tissue culture flask by
trypsinization, washed, plated in a black/clear bottom 96-well plate at 5x10* cells per well
and cultured overnight at 37°C in a humid atmosphere enriched with 5% CO,. On the next



the conpounds, in buffer D, are m xed with the cells

and i ncubated for half an hour at RT in the dark.
w@elos®7m8E then stinulated by the injection of PO(VMIEP05/001362
and cal cium fluxes are nonitored using the

Fl exstationTM a benchtop -¢d4nning fluoroneter with

and integrated fluid transfer workstation. HBSS* 1X
20mM Hepes 0. 1% BSA 625pM Probeneci d 0.5% BSA Buffer

day, ciigfers vﬁ%&@&wﬁe AnXIo4dByfrdrer hdur Xt RTHn B dark wRhX pVKIN6-4 in
Hank' s bal anced alt Sol uti on

buffer@d\f@lm@@gthggyasl@sbg@ qsiis pare rﬁ&(ﬁl@géé%w kilg%éi] %Zenal éllutlons of
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In this assay, compounds of formula | have an ICso between 0.0005 and 10 uM.

c) CCR2 functional assay — chemotaxis

An in vitro cell migration assay for CCR2-dependent chemotaxis based on Transwell™
membrane inserts is used to profile the compounds. The assay is performed with the human
monocytic THP-1 cell line and activated peripheral blood lymphocytes (PBL). THP-1 cells are
cultured in RPMI1640 supplemented with 10 % heat-inactivated FCS. Activated PBL are
prepared from human blood by elutriation and then activated by culture on anti-human CD3-
coated culture plates and expanded by subsequent culture in medium supplemented with IL~

2. Aliquots of activated PBL are frozen in liquid nitrogen and used in migration experiments
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The Agents of the invention are effective as dual CCR-2 and CCR-5 antagonists. Thus the
Agents of the invention are useful for the prophylaxis and treatment of CCR-2 and CCR-5
mediated diseases or medical conditions. CCR-2 and CCR-5 play an important role in
leukocyte trafficking, in particular in monocyte migration to inflammatory sites and thus the
agents of the invention may be used to inhibit monocyte migration e.g. in the treatment of
inflammatory conditions, allergies and allergic conditions, autoimmune diseases, chronic
pain, graft rejection, cancers which involve leukocyte filtration, stenosis or restenosis,

atherosclerosis, rheumatoid arthritis, osteoarthritis and chronic pain.
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graft rejection (e.g. in transplantation including heart, lung, combined heart-lung, liver,
kidney, pancreatic, skin, or corneal transplants) including allograft rejection or xenograft
rejection or graft-versus-host disease, and organ transplant associated arteriosclerosis;
atherosclerosis;

cancer with leukocyte infiltration of the skin or organs; breast cancer;
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neoplasia, therapy to prevent the onset of ¢ inically
Chron@ﬁxpﬁ%&ﬁﬁmtf@éwf‘y evi dent neopl asia, or for the
prevention of initiation of malignant cells or to

arrest or reverse the progression of premalignant to
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The Agents of the Invention may also be used in ocular applications which include the
treatment of ocular disorders, in particular of ocular inflammatory disorders, of ocular pain
including pain associated with ocular surgery such as PRK or cataract surgery, of ocular
allergy, of photophobia of various etiology, of elevated intraocular pressure (in glaucoma) by ‘
inhibiting the production of trabecular meshwork inducible glucocorticoid response (TIGR)

protein, and of dry eye disease.

For the above indications, the appropriate dosage will, of course, vary depending upon, for
example, the particular Agent of the Invention to be employed, the subject to be treated, the
mode of administration and the nature and severity of the condition being treated. However,
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make H@érﬁolutlow AGF YO go aa tlf)rp]b/ Uﬁléscfrg$ altrr]retagbaoﬁ)l%'s injection,
it is advBntge bR loahdRyeaR) hurdar $er[i'|NFallagmnt0$ tHegpajient’s own heparinised
blood into the saline at the time of formulation. The presence of an excess of such
physiologically inert protein prevents loss of antibody by adsorption onto the walls of the
container and tubing used with the infusion solution. If albumin is used, a suitable
concentration is from 0.5 to 4.5% by weight of the saline solution.

The Agents of the Invention may be administered by any conventional route, e.g. orally, for
example in the form of solutions for drinking, tablets or capsules or parenterally, for example
in the form of injectable solutions or suspensions. Normally for systemic administration oral
dosage forms are preferred, although for some indications the Agents of the Invention may
also be administered topically or dermally, e.g. in the form of a dermal cream or gel or like
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phar maceutically acceptable salt, ester or prodrug
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al koxy, C2-C7 al kenoxy, cycl oal kyl oxy, aryl oxy,
het er oaryl oxy, aryl- Cl-C7 al koxy or heteroaryl- Cl-C7
al koxy, an optionally subgfdihgted C1-C7 al kyl or C2-C7
al kenyl, an optionally substituted aryl, heteroaryl
or an optlonally substituted aryl- Cl1- C7 al kyl group;
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C,-C, fatkenvtyh eycloalkyloxy, aryloxy, heteroaryloxy, aryl- C4-C; alkoxy or heteroaryl- C4+-C7
alkoxy, an optionally substituted C4-C alkyl or C,-C; alkenyl, an optionally substituted aryl,

heteroaryl or an optionally substituted aryl- C4-C; alkyl group;

R9 represents one or more ring substituents selected from the group consisting-of H,
hydroxy, an optionally substituted C,-C alkoxy, C»-C; alkenoxy, cycloalkyloxy, aryloxy,
heteroaryloxy, aryl- C4-C; alkoxy or heteroaryl- C4-C; alkoxy, an optionally substituted C4-C7
alkyl or C,-C; alkenyl, an optionally substituted aryl, heteroary! or an optionally substituted
aryl- C4-C; alkyl group;

R,, Ry, and R are independently selected from the group consisting of H and C4-C; alkyl;

X is a C4-C4g cycloalkyl, heterocycloalkyl, aryl or heteroaryl each of which may be optionally
substituted;

Q is a linker of between 1 and 3 atoms in length;
Y is Cs-Cys cycloalkyl, heterocycloalkyl, bridged cycloalkyl, bridged heterocyloalkyl, aryl,

heteroaryl, fused aryl-heterocycloalkyl, all of which are independently optionally substituted

once or more,



group consisting of hal ogen, hydroxy, Cl-C7 alkyl,

mono or di- C,-C7 al kylam no, am nocarbonyl, nono or
wa@lReosL1987 al kyl am nocar bonyl, am no, car boxy, PQVEE205/001362

al koxy, C3-Cl2 cycl oal kyl, gs-cns het er ocycl oal kyl

Cl- C7 al kyl carbonyl, Cl1-C72&'koxycarbonyl, nitryl,

aryl; all of which, except hal ogen, are independently

optionally substituted by one or nore substituents,

sel ected fromthe group consisting of hal ogen,

i.- - | | ' ,
the onlipai LR BTy SHBHEB 81 F 268 RS Pgie RaR el sSgfed from the
group 3Bhd)1&tingCathaRgEN, hy@ilo>@70@ebk@)kyl n(3310(?212!| -aheC-odkf{amnino,

C3-C18 hete b
k= e L ERATETE A
cycloafdyl, B hélé%ﬂyﬁlo@lky%b@ @G(ylcadfblﬂ?lnde-@ |aV<08y3dael§d|ﬁ/ﬂ niitfyo,naryl; all

t he group ConS|st|n [,OX
of whiggh gyt Pt Hgiago0, a1 noapengenty ey pamy b Het by oG o
substxfmﬂf%, 8&lebted fohT 168 PolYEaIEistiAG of kalbyen, hadford, Cray amwmono or
C7 al koxy, C3-Cl12 cycl oal

di- C ‘ﬁ:etaﬁﬁyl?@%‘l’ @é‘P'R%aerﬁﬂ ('TPO%‘?{ é’r%bﬁ'ﬁﬂ"am@fc@ff’ony' amino, carboxy,
C+-Cy @|k'65?9<36‘36€19@9‘61balk IGJ&IB,he@érM&ycmlMyl o, -Gyl carb e €ptc,
hal ogen, are in ependent y optlonally substituted by
alkoxysAORY!. AEYkasilibst i t uent's,  sel ected from the group
conS| sting of hal ogen, hydroxyl Cl C7 al kyl, nono or
di - Cl-Cr al kyl ami no, am nocar, bon no or

the Opﬁpkylsﬁh?tﬁ%ﬁrobéﬁ%t'tueél&ﬁ X RedigyB en@gn eleogt@gd);g?m the group
consus@%agﬁa@ &h %HKM%I C?@“ - 6§ k’rﬂin@rcﬁ‘aﬁcd Hecl éﬂWlamﬁ% éﬁlnocarbonyl

car oxycar bonyl, njitryl

monophél-&ptqvaﬂgn ar@'n@@arbwérﬁm'm HRRYi Puentovh Grcbew@oa'kvl Co-
Cis hét%&%@%ﬂtd&yoéaﬂm&&s&n rcgf@i é’lﬁ‘o@&%@nyl Cﬂﬁﬁ' §ql RY oPlvhich,

r ox 7 a .. DNo or
excep‘ah@dyggmafﬁ,mdgﬁ@rn:@@gy g@tf%ﬂally sqﬁﬁqgitqq byypne @1m@=)e substltuents

select%lﬁ'élz e m%gﬁ'mﬂ@%erpﬁ?&%%w CC@;7 Qﬁyla}n'&ﬁé%r di- C4-C;

erocycl vl
alkylagirioy amq@@rgﬂnyl mpnq;pr di- h@wyelgvlamﬁmcarmwlr wanaP@/nbOXsw% -Cr

alkoxypb3f‘tﬂ28 Ioal C(%péwlﬂg P R0afky e Cl RIRGRERIBNY C,-C, alkoxycarbonyl,

i oha bstltuted y onée or noré substituents,
mﬂyl@@ﬂected fron1the group consisting of hal ogen,
hydr oxyl, C1-C7 al kyl, nono or di- Cl-C7 al kyl am no,
an1nocarbony| nmono or di- Cl-C7 al kyl am nocar bonyl

the opann&rksubetau@ﬁpy sulgstitugnts en X deing lqgep@pge@tiy(ﬁedﬁgtqq,from the group
consm@ﬁﬂg}ﬁalggé h?/P%%/loél k‘)\élaikyp%cig% og‘ldli(ﬂ & AR rnoc‘émfl:lz)carbonyl

OoXycCa oun
monofoodmsmeC7(alRWamlo¢cab@wénamma@mrQ<a<lyl G- ch p&a@s&sswoalkyl Cs-

Cis he?ec‘rjogyclé)eﬁkyl,pr&rérlgyléenﬁ&ﬁﬁ’, C4-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, C4-C; alkyl, mono or di- C4-C;
alkylamino, aminocarbonyl, mono or di- C4-C; alkylaminocarbonyl, amino, carboxy, C+-C;
alkoxy, Cs-Cq; cycloalkyl, Cs-C4s heterocycloalkyl, C4-C alkylcarbonyl, C4-C; alkoxycarbonyl,
nitryl, aryl.

2. A compound of formula (1), or a pharmaceutically acceptable sait, ester or
prodrug thereof:



WD 2005/ 077932 PCT/ EP2005/ 001362 -222- R O Z
NX-Q-Y H((Il) wherein: Z' is NH, NCH3, CH2, S or
W®2008077932 hydr oxy, an optionally substituted (ACTIEP2005/001362
al koxy, C2-C7 al kenyl oxy, cl oal kyl - C1-C7 al kyl oxy,
aryl oxy, heteroaryl oxy, he@é foaryl - Cl1-C7 al kyl oxy or
aryl - Cl-C7 al kyloxy, an optionally substituted aryl,
het eroaryl or an optionally substituted aryl- Cl-C7
al kyl group; X ismelected fromthe group consisting
of: +CIN + +0+ +O+ Q is selected fromthe group
consi sting of: 7 - CH2- CH2- CH2-,
-CH(CH3) - CH2-, L CHe- NH-, CH(CHS) NH-
-CH2-N(CH3) -, - A _X;_SH(\;:HS) NH( CH3) -
Y' is select ed fromthe group Honsi sting of: C3- C18
cycl oal kyl, heterocycl oal kyl, bridged cycl oal kyl,
bri dged heterocyl oal kyl, ar§ll, heteroaryl, fused
where off Yl - heterocycl oal kyl, aI | of which are independently
~optionally substitut ed once or nore; the optional
substituent or substituents on R being independently

auf r he group consisting of hal ogen,
Z'is NE_Fdro f:lé-)@bal kyl, mono or di- Cl1-C7 al kyl ami no,

am nocar bonyl, nono or di- Cl-C7 al kyl am nocar bonyl ,
) C
R 15 GAARAY sy Ci PC08 ali) ialrt o1
alkyloxy, Iaqpkwahé:iem,alrylom hetyroaryalf §1-C7 alkylow ommb 61 C7e%l ,an
optlongﬁj sc{ﬂ)%ﬂf%e?{e §r¥f Q@P@gﬁ?%h%pgﬁiﬂ {%ggét utélrn‘hgﬁl]'é éedanll@}’group,

consi sting of hal ogen, hydroxyl, Cl-C7 alkyl, m)no or

X is Sgk&&%ér%” th%ac_ﬁgg\g%&%un?% nocar bonyl nono or di-| ower

m noc car boxy, Cl1-C7 WO
2005/ 077932 PCT/ EP2005/ 001362

KO+ K+ KO+

Q' is selected from the group consisting of: -CHg-, -CH2-CH,-, -CH3-CH3-CH,-, -CH(CHy)-
CH,-, -CH,-CH(CHs3)-, -CH,-NH-, -CH(CHs)-NH-, -CHz-N(CHs)-, -CH,-CH(CH,OH)- or -
CH(CH3)-NH(CHs)-;

Y' is selected from the group consisting of: C;-C4s cycloalkyl, heterocycloalkyl, bridged
cycloalkyl, bridged heterocyloalkyl, aryl, heteroaryl, fused aryl-heterocycloalkyl, all of which

are independently optionally substituted once or more;

the optional substituent or substituents on R’ being independently selected from the group
consisting of halogen, hydroxy, C4-C; alkyl, mono or di- C4-C7 alkylamino, aminocarbonyl,
mono or di- C,-C; alkylaminocarbonyl, amino, carboxy, C;-Cy alkoxy, C3-C42 cycloalkyl, Cs-
C1s heterocycloalkyl, C4-C; alkylcarbonyl, C4-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, C,-C alkyl, mono or di-C4-C;
alkylamino, aminocarbonyl, mono or di-lower alkylaminocarbonyl, amino, carboxy, C4-C;



- 223 al koxy, C3-Cl12 cycl oal kyl, C3-C18
het erocycl oal kyl, Cl1-C7 al kyl carbonyl, Cl1-C7
w@bdosnymar bonyl, nitryl, aryl; the optional PCT/EP2005/001362

substituent or substituents on Y' being independently

sel ected fromthe group e@@8isting of hal ogen,

“hydroxyl, Cl1-C7 al kyl, nmono or di- Cl-C7 al kyl am no,

aninocarbonyl nono or di- Cl-C7 al kyl am nocar bonyl

api | r 1 aal
ko2 O R gy er Ry R 7 PR EHHAR gy elbycarbomyl
nitryl, alykoxycar bonyl , nltryl aryl ; aII of which, except

hal ogen, are independently optionally substituted by

one or nore substituents, selected fromthe group
the optioral lssbstlngartbbr bahstityents mym riepiyd independently kelectedfinm the group

consising eg}a %er] Bl L(@ar bgﬁ {1"@! e @f‘myd)bC[{‘QPR?Iaﬁfndj'ammocarbonyl

am no car
mono at ﬁl@WCy@B@y@nﬂnmbw Iammo Carloxs, (ﬁe@e?%@’% Coddk gycloalkyl, Ce-

Cis heg?fo%/ o%lll& ba%{}%frb&@ér d|@7 Aﬁl@d&%@rﬁ@ﬂﬁyﬂntr){l &w Y bf which,

to"any one
exceppmamm age mldapemleséy epticnally mmtltuteﬂ !Mswmwn@re substituents,

selecte?l rorgc{hg Igfou%acfogrg?éﬁﬁéﬁf ﬁéﬂ)fen[ m%ggy'laé @aéllkyll mono or di- C4-C;
alkylammsanmmpavbpnml—mOmmdk&@r&ﬂ(}d@wnmﬂwwl amino, carboxy, C4-C;

alkoxy[ 33 g;z?ﬁygg%ﬁgl if, )&1? ﬁ%@?’&%ﬁlgél& b%f(lb a@tylééﬂbgﬂw, @ -C7 alkoxycarbonyl,
nitryl, @d4.[ 2- (4- hydr oxy- pi peri di n-1-yl)-ethyl]-pi peridin-4-
yl }-am de 4- Cycl opropyi net hoxy-1 H i ndol e-2-carboxylic
acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]- amde
3. 4- CyAlcompopyd seddnding td aty omedaf tbe Rraveding)diding selecigd from:
{1-[2- (4 hydroxy pi peridin-1-yl)-ethyl]-
4~Met'€é>{§/-eﬂ%|ngo§ 2(: é%l}gg%ﬁcda% d4['crc()é§a|28}5)§r9|i)3§/|-@?ﬁ§l|5] %?Sé'riaﬁnA-yl]-amide
{1-[(S)-2-(4-hydroxy-piperidin-1-
4-Isoppopmpy4 TH-ipilplerd-chrhoxyli bpmdm(aezepaoybvb@mdbmpﬁé@lndxx}l gmide
H- i ndol e- 2- carboxylic acid

4-Isop{6§%c[é<&$ﬁ-%d§lg%sgadf§bx Q}fﬂ é‘i’gﬁ' g’g?@BWhPendm 1- ayl) ethyl]-piperidin-4-

yl}-amidd sobut oxy- 1H- i ndol e- 2-carboxylic aci d
[1- (2-azepan-1-yl -ethyl)-piperidin-4-yl]-am de

L :
4- Cycfb o'(:p Mtﬁ&&l ﬁ;l Ehdfﬂ'j;/ cgrb% ?ralg%[ér(?%\lzﬁﬁirfh v)- ethyl) plpe\l}{ld)m -4-yl]-

amide2005/ 077932 PCT/ EP2005/ 001362

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-
propyl]-piperidin-4-yl}-amide

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acid {1-[(S)-2-((3S,45)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

4-Isobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

4-1sobutoxy-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl}-amide



-224 4-1sobutoxy-1 Hindol e-2-carboxylic acid
{1-[2-(RS)-2-net hyl -pi peridin-1-yi)-ethyl]-piperidin-4
WO 20057783 de 4- 1 sobut oxy-1 H i ndol e- 2- car boxyl PCT/BR1005/001362
{1-[2-(4-nethyl -pi peridin-1-yl)-ethyl]-piperidin-4-yl}
- ami de 4-1sobutoxy-1 Hindd#te-2-carboxylic acid
{1-[2-((2S, 6R)- 2, 6-di net hyl - pi peridin-1-yl)-ethyl]-
pi peridin-4-yl}-am de 4-1sobutoxy-1
SO lid Scid§i-$b-(RS)-2-methyl-piperidin-1-yl)-ethyl]-piperidin-4-
4 lsw?f&f gpl "(:1‘%% % y%xy pi gele %. n) 1-yl )y- gtp hyl ] - p}ll)perlygilplr?- e
yl}-amigie yl } - am de 4-1sobut oxy-1 Hindol e-2-carboxylic acid
{1-[2-((S)-3-hydroxy-piperidin-1-yl)-ethyl]-piperidin-
4- Isob?fox%/ gkruﬁé‘éﬂg% b SREbEY 1-}2-?-m@dql -6i ancu@nbﬂwhylppmen@in -4yl
ydr oxy- plperl -et ] - pi peridin-4-yl
amide} - am de 4-] sobut oxy-1 Hi ndoI e- 2-car boxyl ic acid
{1-[2-((1 R 3S,5S)-3-hydroxy-8-aza-bi cycl o[ 3. 2: 1] oct -

4- Isobﬁfo&kﬂ?ﬁh@é/ﬂelz @dr@&fyﬂ.@l bBid41- gi 28 BR}@, 8l dinsatiyHpipeyidih-1-yl)-sthyl]-

ol e- 2-carboxylic aci
plperlc{lll4[)’6}5~3)m'99(4 hydr oxy- pi peridi n-1-yl)-propyl]-piperidin
- 4-yl}-am de 4-1sobutoxy-1 Hindol e-2-carboxylic acid
4- lsobhéox&%mﬁeaéft é‘arbey‘ﬁ& B4 -EQ’L@(R\)(B}hyalf’d)@@ipefiﬁdlrs olylytethoy)-diperidin-4-

H 1 ndol e- 2- carboxyl i c aci
yll-am{de- { [ et hyl - (t et rahydr o- pyran-4-yl)-ani no] - met hyl } -
cycl ohexyl ) -am de 4-1sobutoxy-1 Hindol e-2-carboxylic

4- Isob@?dx? 1H- mdole 2-carboxylic acid {1-[2-((S)-3-hydroxy-piperidin-1-yl)-ethyl}- piperidin-4-
met hyl - (tetrahydro-pyran-4-yl)-am no] - et hyl } -
yit- a”‘ﬁ.ﬁ?enyl )-am de 4-1sobutoxy-1 Hindole-2-carboxylic acid
(4-{(R)-1-[nethyl- (tetra hydro-pyran-4-yl)-amno]-

4- Isob%HWH}H PhsRYI-3arsexyiie adidQ@yq-pbuydrbxepiberidin-ti-yl)-ethyl]-piperidin-4-yl}-
H i ndol e- 2- carboxylic acid

amidg 1- (2- azepan- 1-yl -ethyl ) - pi peridin-4-yl]- anide WD
2005/ 077932 PCT/ EP2005/ 001362 - 225

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-((1 R,3S,5S)-3-hydroxy-8-aza-bicyclo[3.2.1]oct-
8-yl)-ethyl]-piperidin-4-yl}-amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-piperidin-
4-yl}-amide

4-|sobutoxy-1H-indole-2-carboxylic acid [4-(2-azepan-1-yl-ethyl)-phenyl]-amide

4-1sobutoxy-1H-indole-2-carboxylic acid (4-{[methyl-(tetrahydro-pyran-4-yl)-amino]-methyl}-

cyclohexyl)-amide

4-1sobutoxy-1H-indole-2-carboxylic acid (4-{[methyl-(tetrahydro-pyran-4-yl)-amino]-methyl}-
phenyl)-amide

4-lsobutoxy-1H-indole-2-carboxylic acid (4-{(R)-1-[methyl-(tetrahydro-pyran-4-yl)-amino]-
ethyl}-phenyl)-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide



4- Cycl obut yl met hoxy-1 H-indol e-2-carboxylic acid {1
-[2-(3-(R) -hydroxy-piperidin-1 -yl)-ethyl]-
wWEr@eni¥BN- 4-yl } - am de 4- Cycl obutyl net hoxy-1 PCT/EP2005/001362
H i ndol e- 2- car boxylic acid E
-[ 2- (4- hydr oxy- pi peri di n-1229F) - et hyl ] -
pi peridin-4-yl}-am de 4-Cycl obutyl net hoxy-1
H i ndol e- 2- carboxylic acid
a- CychButbl%néttGé@ ﬁﬁ)ndéte@dér@zsyynaa d{h;{iz 3 (R) hydro>3/ piperidin-1-yl)-ethyl]-
£ner| din-1-yl)-ethyl]-piperidin-4-yl}-am
piperidn-éwdtamidey| met hoxy- 1 H i ndol e- 2- car boxylic acid
{1-[2-((1 R 3S,5S)-3-hydroxy-8-aza- bicyclo[3.2.1
4- Cyclb@&tglm?mb(éﬁy A-Mdble: @b@r‘bbkﬁb@m@ (L2 4hiydtexy-piperidin-1-yl)-ethyl]-
Cycl obut'yl net hoxy-1 Hi ndol e-2-car boxylic acid
p'pef"{'rl4[YG Sﬁm'ﬂe(4 hydr oxy- pi peri di n-1-yl) - propyl | -
pi peridi n-4-yl}-am de 4-Cycl obutyl met hoxy-1

4- Cycl'dbb ﬁ’l‘i&tﬁm& TaiReIYD-CErbagylid acid {1-[2-((3S,4S)-4-hydroxy-3-methyl-
) - 4-h droxy 3- net hyl -

P'Pe”%&”‘ﬁe}‘s)rﬂhﬁl &‘g’?@'” BOSRMEEpi peri di n- 4-yl } - ani de
4- (3- Met hyl - butyl oxy) -1 H-indol e-2-carboxylic acid

4- Cyclb%ut[y@nétﬁo@yﬂﬂ HedpteR- l@@ﬂbbdylh-al;my{lﬂ[QQUIﬁyH 5S)-3-hydroxy-8-aza-
dﬂr chloride
bmwﬂﬁ3é¥UP€6%H}9%M@PH@98 g e-2-carboxylic acid
{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-

4- Cyc@b@@rnhéihéky‘l‘rl-Y-ﬁr}doM-derbéxy(lﬂz aidi FES) ko (4 by domaypyiperidin-1-yl)-propyl]-
H i ndol e- 2- car boxylic acid

piperidin-4ey-2pBan- 1- yl - et hyl ) - pi peri di n-4-yl ]- ani de
4- (2, 2-Di met hyl - propoxy) -1 H i ndol e-2-carboxylic acid
4- Cyc[obu(y&n@cﬁ@@aﬂ-l -indyle-Bchiploxyliviguer {16[{3)-24((35 J4S)-drhiydieoxy-3-methyl-

H i ndol e- 2-carboxylic acid {1
P'Pe“d'[“% 3(')4pfﬁ9%6/l - 9”%6@@*%”"%’ €1 -yl )-ethyl]-
pi peridi n-4-yl }-am de di hydrochl ori de

4-(3-I\,‘Petlﬁyf"$,b3tyl3xg)all lhymddlmlzmpt)oa(Wd-adel;aﬂzwéht}yld ?be{pigelriblm-wn@thyl]-
. 41-12-(4:-hydroxy-piperidin-1-y et hy
p'per'{w-ﬁé\ﬁl'ém\ﬁ’-eﬁ“w%}%&ﬁ’i 58 di hydr ochl ori de

4- (Furan- 2-yl met hoxy) -1 H-indol e- 2-carboxylic acid

4- Cyc[obeﬁ@h@étl@@qm-l-lfrwbleez -baribpxyic @eidi {di{2~(4-hydpxy-aipeddinvigyl)-ethyl]-

g 5/077932 PCT/ EP2005/ 001362 -226
piperidin-4- yl} -amide

4-(1,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide

4-(2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

amide

4-(4-Methyl-pentyloxy)-1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide dihydrochloride

4-(3,3-Dimethyl-butoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide dihydrochloride

4-(Furan-2-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

amide



4- (Fur an- 3-yl net hoxy)-1 H-indol e- 2-carboxylic acid
[1-(2-azepan-1-yl -ethyl)-piperidin-4-yl]- am de
wa2qoFarase 3- yl net hoxy) -1 Hindol e- 2- car boxyl i CPEEP2005/001362

{1-[2-(4-hydroxy-piperidin-1-yi)-ethyl]-
pi peri din-4-yl }-anide 4-(F#28n- 3-yl met hoxy) - 1
H- i ndol e- 2- carboxylic acid
{1-[2-((83S, 4S) - 4- hydr oxy- 3- net hyl -

4-(FuBhiZeylnétHxd YH-Indal g ichripiprrdoiti 1-@-agepamtiytiethyl)-piperidin-4-yl]-
4- (Fur an- 3-yl net hoxy)-1 H-indol e- 2-carboxylic acid

amider 1.1 (') - 2- ( 4- hydr oxy- pi peridin-1-yl)-
propyl ] - pi peridin-4-yl}-am de 4-(Furan-3-yl met hoxy)-1

4- (Fuﬂdnimﬂ@ﬂe&m&ypﬂﬁm}é peamwixdic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-

3S, 4S) - 4- hydr oxy- 3- net hyl -

p'pe”%ﬁ‘ﬁe‘é‘} %f” (1,(yl ) - p?r opyl }/ pi pgrl di n- 4ny }-amni de

4- Benzyl oxy- 1Hi ndol e- 2- carboxylic acid
4-(Furaih- 3(ﬂnﬁmy’lﬁaﬂﬂr}doi@ﬂhwb)ox;alicpxﬂidh{jL[Q;(@i&hﬂ;)-a{mydi@xy-&methyl-

0:- benzof yr an- 3- yl met hoxy) -

plperlqi_p-(1-)d)ojatbyl%pkpgpglg)&,y | é {1-1( 1yS, 9aR) - 1- (oct ahydr o-

qui nol i zin-1-yl) net hyI] pi peridin-4-yl}-amn de
4-(Furdhfay g mettuxg)-1 idéndofe-2-oabivkplicoadib {1Z[( )52-érh gdrpkyrpipbiddip-)1-11)-

oxylic acid [1 -(2-azepan-1 -yl-ethyl)-

propY‘ELHE’&F'a‘B ‘Wz'}faa[(f am de

4- (5- Chl or o- benzof ur an- 3-yl net hoxy) - 1
4-(Fuﬂa‘ni3qyiUiem02y)caIﬂJmuio}é Q{caamkyhc{ébld {1-[(S)-2-((35,48)-4-hydroxy-3-methyl-

piperiéi{jﬁﬂlgéf%?‘f ﬁgB‘gP a'Zi?'Ckﬂ} ami de

4- (5- Chl or o- benzof ur an- 3-yl met hoxy) - 1
4-Ben|zylbxydmﬂim®4e: ardachoxyliccacictile(2{dzepp-1 (Y(-8ByY Plipetidimythyrapide
3- net hyl - erldlnlyl) et hyl ] - pi peridi n-4-yl}-am de
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BrJebyifxy-1 Hindol e-2-carboxylic acid
plperlﬁlf-(g?azlepan 1-yl -ethyl)-piperidin-4-yl]-amde

4-Phenoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-m-Tolyloxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

4-m-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(3-(RS)-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide

4-m-Tolyloxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-
yl}-amide



4-p-Tol yl oxy-1 Hindol e-2-carboxylic acid
{1-[2-(3-(RS) - hydr oxy-pi peridin-1-yl)-ethyl]-piperidin
w0 29@3&177}932am de 4-p-Tolyl oxy-1 H i ndol e- 2- car bor¢1/ER2005/001362

aci

{1-[2-(4-hydroxy-pi peri di n7—§2yl )-ethyl]-piperidin-4-yl

}- amde 4-(3-Fluoro-phenoxy)-1 Hindol e-2-carboxylic

acid [1 -(2-azepan-1 -yl-ethyl)-piperidin-4-yl]- amde
4-p-To‘ﬂyl&>§ﬂﬁ41Wofé-%§ib@XM'bc-abjd3jL(Qdﬂbﬁar%q&ebyb}-}pﬁd&idm-sil]-amide

{1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-

4-p- TR il Lo bR kg 12 5 (RERRPSRRHbbridin1-y1)-ethyl-piperidin-

4-yl}-aidd 2- azepan- 1-yl - et hyl ) - pi peri di n-4-yl]- am de
4- (4-Fl uor o- phenoxy)-1 Hindol e-2-carboxylic acid {1

+-o- TG0t RS b eRa s 2 Lblgiding sy ptrytipipericin-a-yo-
amideH- i ndol e- 2- car boxylic acid
[1-(2-azepan-1-yl -ethyl)-piperidin-4-yl]- amde 4-(3,

oo R B R b B B S BEBgYL Syfiberciny-
amide4- (3, 5- Di f 1 uor o- phenoxy) -1 Hi ndol e-2-carboxylic acid
{1-[2-(3-RS- hydroxy-piperidin-1-yl)-

thyl] - pi 1, di n-4-y] }-am de.
(e F e Rpd P aal A i gyt el
piperidid-4ty@-4riidley dr oxy- pi peri din-1-yl)-ethyl]-

pi peridin-4-yl }-am de 4-(6-Chloro-pyridin-2-yloxy)-1

I ndpl e- 2- ¢car. [ ' . .
- Apre e KPR BRI 30t aferazgrany v gihylipiperiin 41
amided4- | sobut oxy-1 H i ndol e-2-carboxylic acid
[ 1- (oct ahydro- qui nol i zi n-1-yl met hyl ) - pi peridin-4-yl]-

PSSR 2 2! S et Pl Sk

pipericﬂiﬂ-_zlédﬂ}—aratdeyl - pi peridin-3-yl methyl)-piperidin-4-yl]-
am de

4-(3,4-Difluoro-phenoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

amide

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(3-RS-hydroxy-piperidin-1-yl)-
ethyl]-piperidin-4-yl}-amide

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide

4-(8-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-

yll-amide

4-1sobutoxy-1H-indole-2-carboxylic acid [1-(octahydro-quinolizin-1-ylmethyl)-piperidin-4-yl]-
amide dihydrochloride



4- Cycl obut yl net hoxy-1 H-i ndol e- 2-carboxylic acid
{1-[(1 S,9aR) - 1- (octahydro-quinolizin-1-
W(ylzt)omvhyi] pi peridin-4-yl}-am de 4-Cycl obutyl Per/RP20ys/101362
H i ndol e- 2- car boxylic acid
{1-[(9)-2- ((SR 4R) - 4- hydr 0X$33- net hyl -
pi peridin-1-yl)-propyl]-piperidin-4-yl}-amde
4- Cycl obut yl net hoxy-1 H-i ndol e- 2-carboxylic acid
4- Isob{lt%xk-@ BlindoleO3sar {5&%&3{14(‘{1!11‘&}@! -piogri@in-3-yimethyl)-piperidin-4-yl]-

yl -piperidin-1-yl)-propyl]-piperidin-4-yl}-am de
amide4- Cycl obut yl net hoxy-1 H-i ndol e- 2- car boxyl i ¢ aci d

{1-[ (R) - 3-hydroxy-2- ((3S, 4S) - 4- ydr oxy- 3-
4- CyclBB&t?_Vﬂe‘tiﬁ’é efH-taBrel2-¥arboRfie Rild] (1 Q(mwamm(db{wyhr@qm;da.zm 1-
ur an yl met hoxy) -1 H-indol e- 2-carboxylic acid
yI)metMl ["PQV'@“ﬁa)ﬁfa'T'dFoct ahydr o- qui nol i zi n- 1-
yl)met hyl ] - pi peri di n-4-yl }-am de
4- Cycl6b6t fAieRo m nﬁbréoaqtérba;chlaramom ()T HBREMRY4-Ioy daokye3-fribthy!-
))I droxy 3-nethyl - piperidin-1
P‘pe”d-' NA'y )p‘PrBé F]”p?.)r %IAI ?{“'fl'eyl }-am de
4- (2- Met hyl -t hi azol - 4-yl met hoxy) -1
4- CyclUbbt@Mﬁétﬁo%r Tirdoly-cerbagylid e{cibr{(1 d(3)ahy(d8 ARyBS )R 4-iditiyarcbey-5-

methyﬁplpgéﬁgafw?@ﬁpvo’ 9'!0%‘?"&3%{;}) a”ﬂ'dﬁ-l ndol e- 2- car boxyl i c
acid {1-[2-(3, 4-di hydroxy-5-net hyl -
4- Cyc@b@@rmahmcyl*rwirﬁdowmaﬂbbxsﬂiclmrdt {ﬂk[(R);B ?i/c}rom?dés ,48)-4-ydroxy-3-
- or O- nmet hox
methyLP'é’ﬁ%‘S’P' D)) W&PQ@RW”@ écX'%a'{’EE’e[(S) 2- (( 3RS, 4SR) - 3, 4-
di hydr oxy- pi peri din-1-yl)-propyl]-piperidin-4-yl}-anmd
4-(Fur@n- 34ylmétrﬁhymmlhblﬁbbaleﬁ-&IMF[h‘rS@aR)ﬂ -(octahydro- qumohzm -1-
‘ELL 5 qrbo ylic acid {1 -[(S)-2-((3RS, 4SR)-
yhmetgylkoigFg 9"@!‘2%’?‘! & n-1-yl)-propyl |- piperidin-4-yl}- am d
e 4-(5-Chl oro-benzofuran-3-yl met hoxy) -1
4-(Furbini3agelethoRy)e ti-irabold-2-carbokylic{abid {1963)92 &R UR) eehyahgxir &-methyl-

4].0xazin-9-yl)methyl]-piperid
plperl(ﬂi 14&/ rfpé]no'b%”d'ﬁ 4(@ 'IIASr o- benzof ur an- 3- yl net hoxy) - 1
H i ndol e- 2- carboxylic acid {1-[(8S, 8aS)-1-( hexahydr o-
4-(2- Mmm;nma{oz 41ylm}si[}1bxm‘memnble-2}egﬂb)mséic fagid][1 60 g@iny cie-auiiolain-1-
Imet % 05/. 77932 PCT/ EP2005/ 001362 -234
yimetty] (FHQW'T]&Y %yl )-1 Hindol e-2-carboxylic acid

{1-[(1 S, 9aR)-1-(octahydro-quinolizin-1-
4-(BetyofurahI3y}iinethiopgr 1 Htindoke-3+carbaxylidexcid {1-[2-(3,4-dihydroxy-5-methyl-

piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

4-(5-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3RS,4SR)-3,4-
dihydroxy-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((3RS,4SR)-3,4-
dihydroxy-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(9S,9a8)-1-(octahydro-
pyrido[2,1-c][1,4]oxazin-9-yl)methyl]-piperidin-4-yl}-amide

4-(5-Chloro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(8S,8aS)-1 -(hexahydro-
pyrrolo[2,1-c][1,4]oxazin-8-yl)methyl]-piperidin-4-yl}-amide



4- (4- Et hoxy-phenyl)-1 Hindol e-2-carboxylic acid
{1-[(1 S,9aR) - 1- (octahydro-quinolizin-I-
wQ@ kgosmetieyl | - pi peri din-4-yl}-am de PCT/EP2005/001362
4- (6- Met hoxy-pyridin-3-yl)-1 -Hindole-2-carboxylic
acid {1-[(S)-2-((3S, 4S) - 4-Hpbroxy- 3- net hyl -
pi peridin-1 -yi)-propyl]-piperidin-4-yl}-amde
4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic
4-(4- N%"t?hcg(y{phen ;'1 F(iRdald S)cafbdxyli aoly { BYMB08R)-1-(pétarydrdiquinblizin-1-

i di n-4-vyl de 4-p-Tol vyl 1
YI)metpyI] ?q@sp@% g?'%@:?yl : 2 ac?/d}{im[(i p- Tol'yl oxy-

S, 9aR) - 1- (oct ahydr o- qui nol i zi n-1-yl ) net hyI]

4-(4- Eﬂid&?ﬂdh@hﬂ) 4HyhdoleRicdeb oylicsaddai{ 1BK ¥S,9aR)- 1- (octahydro -quinolizin-1-

rbo ylic acid [1-(2-azepan-1-yl-
vl)metév'hﬁkpﬁvﬁ?'nér\ﬁ}y i peridin-4-yl]- anide 4- Isobut oxy-1

H i ndol e- 2- carboxyl ic acid [1-(2-azepan-1-yl -
4-(6-Methady pyridiatyl) NHpnm-eranbai(yyo deid &vi(8p2-((3S, 48) 4-hydroxy-3-methyl-

i ndol e- 2- carboxylic acid
p'pe”‘f"ig(@SOFQEébé'HeW'ém%M}zﬁrg 51 ) - pi peri din-4-yl]- anide
4- (Fur an- 3-yl met hoxy) -1 H-indol e- 2-carboxylic acid

4-(6- Melhc(@%yaampfﬂyl)—iHylhdqie-apqdrbowliqamid {1-[2-43§ U P)-4ehydchexy-3-methyl-
138 L%lﬁﬁ oIe -carboxylic acid

P'Pe”?'& [A-¢1Y 'BFH?/B ridin-1-yl)-ethyl]-piperidin-4

- yl}-am de 4-1 sobut oxy- 1 Hindol e-2-carboxylic acid
4-p-Tqlok21 i 4ndujel @ayboayliepsnid {H-§19,9aRRY4(dctphyder-adinnlizin-ftyj)methyl]-

. .am dg 4 ldsobut oxy-1 Hindol e-2-carboxylic acid

p'pe”%}‘i'-"[ F289 i no- azepan- 1-yl ) - et hyl | - pi peri di n- 4-yl } -

am de 4-1sobutoxy-1 H i ndol e-2-carboxylic acid
4-1sobuloxy2HH-Brdbletcarbpiylie mtidi [ 2-agepanet -ty 1 $-msithybetyi) riperigin-4-yil-

e, am de WD 2005/ 077932 PCT/ EP2005/ 001362 - 235

amide, (5- Chl or o- benzof uran- 3-yl net hoxy) -1

H i ndol e- 2- carboxylic acid

4-1soHulioxy2H-pindeler Acarboxyjit acidH§4(2-azepamiy | 1 Amiadley-ethyl)-piperidin-4-yl]-

amide

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2S-azepan-1-yl-propyl)-piperidin-4-yl]-

amide

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxylic acid [1-(2R-azepan-1-yl-propyl)-piperidin-4-yl}-

amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3,6-dihydro-2H-pyridin-1-yl)-ethyl]-piperidin-4-
yl}-amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-(4-hydroxy-azepan-1-yl)-ethyl]-piperidin-4-y}-
amide

4-|sobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-amino-azepan-1-yl)-ethyl]-piperidin-4-yl}-
amide

4-Isobutoxy-1H-indole-2-carboxylic acid {1-[2-(3-fluoro-piperidin-1-yl)-ethyl]-piperidin-4-yl}-
amide



4- (5- Chl or o- benzof ur an- 3-yl net hoxy) -1
H- i ndol e- 2-carboxylic acid {4-[2-(4-hydroxy-pi peridin-
wdaz20sp7mshyl | - phenyl } - am de 4- Phenyl -1 PCT/EP2005/001362
H i ndol e- 2- car boxylic acid
[1-(2-azepan-1-yl-ethyl)- pi%f’ér‘i din-4-yl]-am de
4-(4-Trifluoronethyl -phenyl)-1 Hindol e-2-carboxylic
acid [1-(2-azepan-1-yl-ethyl)-piperidin-4- yl]-amde
4-(5-Chidro-behydfuranks-yInteh oy R4 Handukpl daebaxglicdacid [4-(2-piperidin-1-yl-ethyl)-
5&1119(”515 azepan- 1-yl -ethyl ) - pi peridi n-4-yl]-am de
pheny}-3midey net hyl ani no- phenyl ) - 1H i ndol e- 2- car boxyl i ¢ aci d
[1-(2-azepan-1-yl -ethyl)-piperidin-4- yl]-amde
4-(5-C4ﬂcﬁglbéﬁ{zdfg%,n$-¢m axgph H5nhd/c{l§-2-delfbdxdﬁﬁdm:-i<2 {@H%@ffmdrd»g/-piperid in-
aci 1-(2-azepan-1-yl-ethyl)-pipe ridin-4- yl]-amde
1'y')'%h3(lh9m&m§%henyl )-1 Hindol e-2-carboxylic acid
[1-(2-azepan-1-yi-ethyl)-piperidin-4-yl]- amde
4-Phefyl( tH-Ddae2-pamoyylic-atidH H dabparR4 yhethphopipecidmed-gll]-amide
[1- (2-azepan-1-yi-ethyl)-piperidin-4-yi]-amde

S T e T
yl]-amddd 3- ( 3- Met hoxy- pr opoxy) - phenyl ] -1
H i ndol e- 2-carboxylic acid [1 -(2-azepan- 1

-yl -eth = pipeni di n-4-%l]-am T :
o T PR 2P SR Sl bR i stpiess it Bhapiie.
acid [1-(2-azepan-1-yl-ethyl)-piperidin- 4-yl]-am de
4-(4-DimethyleniDhorpbéroXyHbiretold-2-carbeixyisdolddd A2 eaepax-§iyi-ethabipiperidin-4-
-ar -(2-azepan-1-yl -ethyl)-piperidin-4-yl]- am de
y -e(3, 4- Di met hoxy- phenyl )-1 Hindol e-2-carboxylic acid
[1- (2-azepan-1-yl -ethyl)-piperidin-4-yi]- am de WO
4-Ber20057, Sjo¥ @Bz oPCHy-ERA 00D e-QodeBizexylic agid §1-(2-azepan-1-yl-ethyl)-piperidin-4-
Il-a zg,-eBenzo[ 1, 3] di oxol -5-yl-1 Hindol e-2-carboxylic acid
y nT(?L-(Z- azepan- 1-yi -ethyl)-piperidin-4-yl]- amde
4-Pyridin-4-yl-1Hindol e- 2-carboxylic acid
4-(4-Nleth 3~ pheapbad Hiingole & ¢aybyxypic peid il ti4razepant 1-wratold)-piperidin-4-yl}-

amide

4-(3-Cyano-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
amide '

4-[3-(3-Methoxy-propoxy)-phenyl]-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl}-amide

4-(4-Trifluoromethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-
4-yl]-amide

4-(2,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl-

amide

4-(3,4-Dimethoxy-phenyl)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide



4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic
acid [1 -(2-azepan-1 -yl-ethyl)-piperidin-4-yi]- am de
W@ 2080 EvBDXY - phenyl ) -1 Hi ndol e- 2- car boxyl i ¢ aRCTEP2005/001362
[1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]- amde
4- (4- Met hoxy- phenyl ) -1 H i"#®§l-e- 2- car boxylic acid
{1-[2-(4-hydroxy-pi peridin-1-yl)-ethyl]-
Eéperigin-4-yl}-anide 4- (4- Et hoxy- phenyl )-1
4-Benkb[t %ol 2=y8-a HEAYYbiXcaaBbXylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
) {J-F%?(4-hfﬁ?oxy-piperidifkl-yl}-éthy”}- yi-ethy-pp &
amidepj per i di n- 4-yl }- ani de 4- (6- Met hoxy- pyridin-3-yl)-1
H i ndol e- 2- carboxylic acid
4-Pyritih=4-P= (H B RE DX NrbRkIe el [N=(2-a¢bparet fyiethyl)-piperidin-4-yl]-amide
ELpealﬁlné4-yl}-an}Qe 4- (4- Met hoxy- phenyl ) -1
i ndol e- 2-¢ :
e R Sy B HSE B Gy Resagd (1 (3 gegpag:yhethy)-pipericin-4-y
amidey! ) -ethyl ] - pi peri di n-4-yl }-am de
4- (6- Met hoxy-pyridin-3-yl)-1 Hindol e-2-carboxylic

a--BlGe-regy TEOROA eV Ao G YRR el apgerim+
amidg+ i ndol e- 2-carboxylic acid [1 -(2-azepan-1
-yl -ethyl)-piperidin-4-yi]-amde '

o R BB b RIS R B0 RPN g tn-et
piperidinl4s@painiiey - benzol b] t hi ophene- 2- carboxylic acid
[1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]- am de

s SO MOS8 2 ARG B et

piperidinMeglRamidebenzof ur an- 2- car boxyl i ¢ acid
[1- (2-azepan-1-yi-ethyl)-piperidin-4-yl]-am de WO

W AT T

piperidia-dayl}-pinalemaceut i cal for the prevention, anelioration
or treatnent of an autoi mmune or inflammatory di sease

oo BB B g SRR BP0 2 oo

yl)-ethyijepigrigiresy}@midanel i orati on or treatnment of HV
i nfection or AlDS.

4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid {1-[2-(3-hydroxy-8-aza-
bicyclo[3.2.1]oct-8-yl)-ethyl}-piperidin-4-yl}-amide

4-Hydroxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi]-amide
4-Methoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide

4-lsobutoxy-benzo[bithiophene-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-

amide

4-lsobutoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl]-

amide

4-Methoxy-benzofuran-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide



6. A process for the preparation of a conpound of
formula (I) conprising: (a) reacting a conpound of
wo sl 11): RO RO OR' (I11) wherein R'PCEEP2005/001362
a lower alkyl group, with a conpound of fornula
NH2- X-Q Y, the groups R -R¥7-Z X Qand Y being as
defined in claim1; or (b) for the preparation of
conmpounds of fornula (1) wherein X is piperidin-4-yl
4, and Qcoh@ouﬁﬂH@ec@rﬁing taaoly b(ne f the @raweﬁlnb&%\lmg fcbr’f‘use asa
h tP M %Orenr]]@l gegpno?a u
P am’@&?‘r‘ iral op theaey 1% & ﬁciré’i'%b?f fEAr RSS! 8B4 &ij'é‘&““”e or
inflam@ttdrpaidedse obedrd@a. het er ocycl oal kyl , heteroaryl, or
fused aryl -heterocycl oal kyl, reacting a conpound of
formula (IV): RO R&Z NHN_OH (I1V) with a
5. corm/&ldzadwpeﬁnci aédwdjuag W;P&qe M@er@demriakla'mfé RS f@Beds a

sharmiggry gl to B Wy S08) armotpsalance EBS00R RS ONYABoClonss ATRS.

for the preparation of conpounds of formula (1)

rein Xi eridin-4- and -, reacting a
rrp’glh’ﬁ%ceéP ?qr(;b«?,ﬁ{ega(qppn aGOWQ%Q\Pf%QFWHa@ cewpprising:

(a) reacting a compound of formula (l11):
R
o
A\
R9 z OR"

(n

wherein R" is H or a lower alkyl group, with a compound of formula NH»-X-Q-Y, the groups
R, R9, Z, X, Q and Y being as defined in claim 1; or

(b) for the preparation of compounds of formula (I) wherein X is piperidin-4-yl and Q
is —CH,-CH,-, and Y is a group having the formula -NR;Rz wherein N, R; and Rgare linked to
define collectively a heterocycloalkyl, bridged cycloalkyl, bridged heterocycloalkyl, heteroaryl,
or fused aryl-heterocycloalkyl, reacting a compound of formula (I1V):

R
\ 0
75O
R9
H - \on
(V)

with a compound of formula NHR;Rs, wherein R; and Rg are as defined above, and R, R9
and Z are as defined earlier; or



in which RR RO and Z are as defined above, with a
conpound of formula HO-CH2-Y, in which Y is as
waledosnemd3earlier; or (d) for the preparati on OPCI/EP2005/001362
conmpounds of fornula (1) wherein Ris an optionally
substituted aryl group, app@e8priately substituting the
Br group in a conmpound of formula (VI) for said
substituted aryl group: Br \' \ ORI Z HX-QY (V)
(c) Whergi thedpref@atioh ofEamsburdabefoadulad)iwhereid of is piskridmp4lyl and Q
. recovering the re Itant onpounds of formula (1) in
is CHxrgactig %gq»rppqqg}d Or’?”u"“h\éorrpound obt ai nabl e by the
process of claimb5. 8. A pharnaceutical conposition
conprising a conpound according to claim1l in
association wth a pharmaceutically acceptable dil uent
or carrier. 3 od according to claim1
[ use in the
ery di sease or
001362 -239 10.
Use of a conpound according to clarml in the
manuf acture of a medi canent for wuse in the treatnent
of H'V infection or AIDS. 1d4s A nmethod of inhibiting
chenoki ne receptors or macrophage protein or of
reduci ng i nflammation in a subject in need of

suc
in whigh RaRfwend Z sikiastrafinehatoveomih |a§@§1P°Hﬂ¢ri°ﬁf°§'ﬂ1é'|al h@g- Q"(’ﬂ'Y in which
t,an effective anount of a conpound
Yis a%?éﬁneﬁlk@%ﬁe&ocl aiml. 12. A nmethod of treati ng an
i nflammatory or auti mmune di sease or conditio

(d) conpfar $hengrepandtion of eamprynds of faraulghjwhareig R @f%faﬂtlpv%"v
substlﬁ.l?&?::grgl %rf ?ré;%t{f‘?ﬂw# §Gt§5@iﬁﬁllh? e Br gr‘éh?'lr’ma Etomb8und'of formula (V1)

Vinfection or AIDS, conprising
for saigchvibafitstedrar@rewr:sai d  subj ect an effective anount of
a compound according to claim1l.

Br

(V1)
wherein Z, R9, X, Q and Y are as earlier defined;

and recovering the resultant compounds of formula (1) in free or salt form.
7. A compound obtainable by the process of claim 5.

8. A pharmaceutical composition comprising a compound according to claim 1 in

association with a pharmaceutically acceptable diluent or carrier.

9. Use of a compound according to claim 1 in the manufacture of a medicament for

use in the treatment of an autoimmune or inflammatory disease or condition.
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10. or AUESof a compound according to claim 1 in the manufacture of a medicament for

use in the treatment of HIV infection or AIDS.

11. A method of inhibiting chemokine receptors or macrophage protein or of
reducing inflammation in a subject in need of such treatment, which method comprises

administering to said subject an effective amount of a compound according to claim 1.

12. A method of treating an inflammatory or autimmune disease or condition,
comprising administering to said subject an effective amount of a compound according to

claim 1.

13. A method of treating HIV infection or AIDS, comprising administering to said

subject an effective amount of a compound according to claim 1.

14, Use of a compound according to claim 1 in combination with one or more agents
selected from: methotrexate, an anti-TNF agent, an anti-IL-1 agent, a nucleoside or non-
nucleoside reverse transcriptase inhibitor, an HIV protease inhibitor, fusion inhibitor and
antiretroviral agent for the treatment of an inflammatory or autimmune disease or condition
or HIV or AIDS.



