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ANEXOS Z
Comprobante de pago de la tasa de presentacién de la sollcitud.

Documento que acredita la existencla y representacién legal cuando el solicitante sea persona
juridica.

Poderes, s| fuere el caso.

Documento de ceslén del Inventor al solicitante o a su causante.

Declaraciones.

Copla de |a solicitud internaclonal. (Resumen, descripcidn, reivindicaclones, dibujos).

Traducclén de la solicitud internaclonal al castellano. {(Resumen, descripcién, relvindicaciones,
dibujos).

Copla del examen preliminar Intemacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

Traducclén del examen preliminar Internacional efectuado por la IPEA.
De ser el caso, copla del contrato de acceso.

De ser el caso, documento que acredite 1a licencla o autorizaclén de uso de conocimientos
tradiclonales de las comunidades Indigenas.

De ser e! caso, certificado de depésito del material bloldgico.

Arte final 12 x 12.
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The invention relates to bicyclic carbonyl amino derivatives which are antagonists of
Chemokine Receptor 2 (CCR-2) and Chemokine Reeobto'r 5 (CCR-5), and to their use In the
treatment of diseases and disorders which involve migration and activation of monocytes
and T-cells, Including Inflammatory diseases.

Accordingly the Invention in a first aspect provides a compound of formula (I}, or a
pharmaceutically acceptable salt or prodrug ester thereof:

Wherain:
Zis CR|R¢. NRs, Qor S;

R Is selected from the group conslsting of hydroxy, an optionally aubstituted C,-C; alkoxy,
Cz-Cr alkenoxy, cycloalkyloxy, aryloxy, heteroaryloxy, aryl- C;-C; alkoxy or heteroaryl- C,-C;
alkoxy, an optionally substituted C,-Cy alkyl or C,-Cy alkenyl, an opticnally substituted eryl,
" heteroaryl or an optionally substiited aryl- C,-Cy alkyl group;

R represents one or more ring substituents selectad from the group conslsting of H,
hydroxy, an optionally substituted C,-C; alkoxy, Cr-C; alkenoxy, cycloalkyloxy, aryloxy,
heteroaryloxy, eryl- C+-Cy alkaxy or heteroaryl- C+-C; alkoxy, an optionally substituted C,-C;
alkyl or C-C; alkenyl, an optionally substituted aryl, heteroaryl or an optionally substituted
aryl- C,-C; alkyl group;

Ri, R, and R; are independently selected from the group coneleting of H and C,-C; alkyl;
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X is @ Cy-Cys cycloalkyl, heterocycloalkyl, aryl or heteroaryl sach of which may be optionally
substituted;

Q ia a {inker of between 1 and 3 atome in length;

Y Is C5-C1s cycloaikyl, hetarocycioalkyl, bridged cycloalkyl, bridged heterocyloalkyt, aryl,
heteroaryl, fused aryl-heterocycloalkyl, all of which are independently optionally substifuted
once or more;

The optional substituent or substituents on R and RS are independently selected from the
group conslsting of halogen, hydroxy, C,-C7 alkyl, mono or di-lower alkylamino,
aminocarbonyl, mono or di-ower alkylaminocarbonyl, amino, carbaxy, C,-C; alkoxy, C5-Cyz
cycloalkyl, C5-C1y heterocycloalkyl, C4-Cy alkylcarbonyl, C4-C; alkaxycarbonyl, nitryl, aryl; all
of whiich, axcept halogen, are Independently optlonaily substituted by one or more
substituents, selacted from the group consisting of halogen, hydroxyl, C,-C; alkyl, mono or
dk C1-Cy alkylamino, aminocarbony!, mone or d+ C4-C; alkylaminocarbonyl, amino, carboxy,
C,-C; alkoxy, C,-Cyz cycloalkyl, C5-Cya hetarocycloalkyl, Cs-C; alkylcarbonyl, C,-C;
alkoxycarbonyl, nitryi, aryl.

The optional substituent or substituents on X are independently selected from the group
consisting of halogen, hydraxyl, Ci~-C; alkyl, mono or di- C;-Cy alkylamino, aminocarbonyl,
mono or di- C;-Cy alkylaminocarbonyl, amino, carbaxy, C-C; alkaxy, C5-Cqz cycloalkyl, Cy-
Cys heterocycloalkyl, C,-Cy atkylcarbonyl, C,-C; alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are Independently optionally substiuted by one or more subatiiuents,
solected from the group conslsting of halogen, hydroxyl, C+-C; alkyl, mono or di- C-C;
alkylamino, aminocarbonyl, mono or di- C,-C; alkylaminocarbonyl, amino, carboxy, Cy-Cy
alkaxy, Cy-C1a cycloalkyl, Cr-C1e heterocycioalkyl, C,-C; alkylcarbonyl, C-C; alkoxycarbonyl,
nliryl, aryl.

The optional substituent or substituents on Y are independently selected from the group
conalsting of halogen, hydraxyl, C+-C; alkyl, mono or di- C4-C; alkylamino, aminocarbonyl,
mono or di- C,-Cy alkylaminocarbonyl, amino, carboxy, Ci-Cy alkaxy, Cy-Cy; Gycloalkyl, Cy-
Cy haterocycloalkyl, Ci-Cy alkylcarbonyl, C-C; alkoxycarbonyl, nfiryl, aryl; sll of which,
except halogen, are Independently optionally substituted by one or more substituents,
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selectad from the group consisting of halogen, hydroxyl, C,-Cy alkyl, mono or di- C,-C;
aikylemino, eminocarbonyl, mono or d+ C,-C; alkylaminocarbonyl, amino, carboxy, C-C;
alkoxy, Cs-Ca Cycloalkyl, C5-C1q heterocycloalkyl, C+-Cy alkyicarbonyl, C,-C; alkoxycarbonyl,
nitryl, aryl.

For the avoidance of doubt, the terms listed below are to be understood to have the following
meaning throughout the present description and claims:

The term “lower”, when referring to organic radicals or compounds means a compound or
radical with may be branched or unbranched with up to and including 7 carbon atome.

Alower alk-yl group may be branched, unbranched or cyclic and contalns 1 to 7 carbon
atoms, preferably 1 to 4 carbon atoms. Lower alkyl represents, for exxample: methyl, ethyi,
propyl, butyl, Isopropyl, lsobutyl, tertlary butyl or 2,2-dimethyipropyl,

A lower alkoxy group may be branched or unbranched and contalns 1 to 7 carbon atoms,
preferably 1 to 8 carbon atoma. Lower alkaxy represents, for axample: methoxy, ethoxy,
ptopoxy, butoxy, isopropoxy, isobutoxy or tertlary butoxy. Lower alkoxy Includes
cycloalkyloxy and cycioalkyl - lower alkyloxy.

A lower alkene, alkeny! or alkenoxy group Is branched or unbranched and contains 2 to 7
carbon atoms, preferably 1 to 4 carbon atoms and containe at least one carbon-carbon
double bond. Lower alkens, lower alkenyl or lower alkenyloxy represents for exampie vinyl,
prop-t-enyl, allyl, buteny!, lsopropenyl or Iscbutenyl 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,
thioalkenylaxy, thicalkynyloxy, thiocarbonyl, sulphone, sulphoxde etc.

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

Aryl represents carbocyclic aryl, heterocydic aryl or biaryl.
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Carbocycilc aryl Is an aromatic cydlic hydrocarbon containing from 8 to 18 ring atome. It can
be monocycllc, bicydic or tricyclic, for example naphthyl, phanyl, or phenyl mono-, di- or
{rlsubstituted by one, two or three substituents.

Heterocyciic aryl is an aromatic monecyclic or bicydlic hydrocarbon containing from &5 to 18
ring atoms one or more of which are heteroatome selected from O, N or S, Preferably there
are one or two heteroatoms. Heterocyclic aryl represents, for example: pyridyl, Indolyl,
quinaxalinyl, quinolinyl, Isoquinoliny], benzothlenyl, benzofuranyl, benzopyranyl,
benzothlopyranyl, furanyl, pyrrolyl, thiazolyl, axazolyl, Isoxexzolyl, friazolyl, tetrazolyl,
pyrazolyl, imidezolyl, thienyl. Heterocyclic aryl also includes such substituted radicals.

Cycloalkyl represents a cyclic hydrocarbon contalning from 3 to 12 ring atoms preferably
from 3 to 8 ring atoms. Cycloalkyl represents, for example: cyclopropyl, cyclobutyl,
cyclopantyl, or cyclohexyl. The cycloalkyl may optionally be substifuted..

Heterocycloalkyl represents & mono-, di- or ticyclic hydrocarbon which may be saturated or
unsaturated and which contalns one or more, preferably one to three heteroatoms selected
from O, N or S. Preferably it contains betwesn three and 18 ring atoms., The term
heterocycioalkyl! Is intended also to Include bridged heterocycloalkyl groups such as 3-
hydroxy-8-aza-blcycio[3.2.1]oct-8-yl.

Pharmaceautically acceptable prodrug esters are ester derivatives which are converiible by
solvolysis or under phyalological conditions to the free carboxylic acid of formula (I). Such
gsters &re for example lower alkyl esters (such as methyl or ethyl esters), carboxy-lower
alkyl esters such as the carboxymethyl ester, nhuoxy—lm alkyl estera (such as the 4-

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

alkyloxy, aryloxy, hateroaryloxy, aryl-lower alkyloxy or heteroaryl lower alkylaxy, an optionalty
substituted aryl, heteroaryl or an optionally substituted aryl-lower alkyl group.
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More preferably, R is an oxy group, e.g. C,-C; alkoxy. Yot mare preferably, R Is & branched
C,-Cy slkoxy or a substituted C,-Cy alkoxy. A prefarred substituent for the substihuted C,-C,
alkoxy Is a furyl or benzofuryl which is optionally substituted.

RO is preferably hydrogen.

X s preferably aalectad from the group conelsting of:

KO+ Ko+ O+,
H O

Q Is prefarably defined by -CR4Rs- or -CRRs-Q+- whersin Q; denotes ~CRyRy- or —-NRy-; Ry,
Rs, Re and Ry and R, being independently selected from the group conslsting of H, an
optionally substituted lower alkyl, an oplionally substituted lower elkenyl, an optionafly
substituted aryl or an optionally substituted aryl-lower alkyi group, for example methyl,
(CHy)2CH-CHz, CHs-C(=CHj)-CHy, (CHahC-CHy-, banzyl;

Most preferably, X is

Q Is more preferably selected from the group conelsting of: -CHy-, <CHz-CHz, -CHeCHz-
CHg, <CH(CHy)-CHy-, <CHr-CH(CH,)-, -CHz-NHz-, <CH(CHy)-NH-, -CHz-N(CHy)-, -CHx-
CH(CH;OH)- or -CH(CH3)-NH{(CHy)-;

Y is preferably selected from the group consisting of: piperidinyl, azepanyl, azocanyl, phenyl,
tetrahydropyranyl, 8-aza-bicyclof3.2.1]oct-8-yl, tetrahydropyridinyl, octahydroquinolitzinyl,
hexahydro-pyrrolooxazinyt, octahydro-pyridooxazinyl each of which Is optionally substituted.
Preferred optional substituents for Y are: hydroxy, amino, halo, C-C; alkyl.

A sacond aspect of the [nvention provides a compound of formula (lI), or a pharmaceutically
acceptable salt, ester or prodrug thereof:

{ O
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)
wherein:

Z'is NH, NCH,, CHa, S or O.

R’ Is hydroxy, an optionally substituted C-C; alkoxy, cycloalkyl C;-C; alkyloxy, aryloxy,
heteroaryloxy or aryl- C,-C; elkyloxy, an optlonally substituted aryl, heteroaryl or an
optionally substituted aryl-C,-C; alkyl group;

X' Is selected from the group conasisting of:

KO O+ KO+,

Q' is selecied from the group consisting of: -CHg-, -CHz-CHy-, -CHa-CHy-CHz, ~CH(CHa)-
CHy-, -CHr-CH(CHa)-, -CHr-NHg-, -CH(CH;)-NH-, -CHy-N(CHy)-, -CHy-CH{CHyOH)- or -
CH(CHy)-NH(CHy)-; .

Y Is Cy-Cy, Cycloalkyl, heterocycloalkyl, bridged cycloalkyl, bridged heterocyloalkyl, aryl,
heteroaryl, fused aryl-heterocycloalkyl, all of which are Independently optionally substiiuted
once or more;

the aptional substituent or substituenta on R’ being Independently selectsd from the group
conasisting of halogen, hydroxy, C+-C; alkyl, mone or di- C4-C; alkylamino, aminocarbonyl,-
mone or di- C,-C; alkylaminocarbonyl, amino, carboxy, C4-Cy alkoxy, C+-Cy2 cycloalkyl, Cy-
C1s heterocycloalkyl, C4-Cy alkylcarbonyl, C,-C; alkoxycarbonyl, nitryi, aryl; all of which,
except helogen, are Independently optionally substihuted by one or more substituents,
selected from the group consisting of halogen, hydroxyl, C,-C; alkyl, mone or d-C+-Cy
alkylamino, aminacerbonyl, mono or dHower alkylaminocarbonyl, amino, carboxy, Cy-Cy
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alkoxy, Cy-C12 cycloalkyl, C5-C1s heterocycloaliyl, C+-C; elkylcarbonyl, C+-Cy alkoxycarbonyl,
niryl, aryl;

the optional subetituent or substituents on Y" baing indepandently selected from the group
consisting of halogen, hydroxyl, C,-C; alkyi, mono or di- C,-C; alkylamino, aminocarbonyl,
mono or di- C1-C; alkylaminocarbonyl, amino, carboxy, C,-C; alkoxy, Cy-Cy3 cycloalkyl, Cy-
Cxa heterocycloalkyl, C+-C; alkylcarbonyl, C,-C; alkaxycarbonyl, nitryl, aryl; e of which, -
except halogen, are Independently optionally subetituted by one or more substituents,
selected from the group conslsting of halogen, hydroxyl, Cy-C; alkyl, mono or di- C-C;
alkylamino, aminocarbonyl, mono or di- C,-Cy alkylaminocarbonyl, amino, carboxy, C,-C;
alkoxy, C»-C.3 cycioalkyl, Cy-C,y heterocycioalkyl, C,-C; alkylcarbonyl, C,-C; alkoxycarbonyl,
nitryl, aryl.

Prefarred compounds of formula | are:
4-Methoxy-1H-indole-2-carboxylic acid [1(2-azepan-1-yl-ethyl}-piperidin-4-yl}-amide
4-]sopropoxy-1H-Indole-2-carboxylic acld [1-(2-azepan-1-y-ethyl)-piperidin-4-yl[}-amide

4-lgopropoxy-1H-ndole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-y])-sthyl}-piperidin-4-
yi}-emide

4-Cyclopropylimethoxy-1H-Indole-2-carboxylic acld {1-{2-azepan-1-yl-ethyl)-piperidin-4-yi}-

4-Cyclopropyimethoxy-1H-indole-2-carboxylic acld {142-(4-hydroxy-piperidin-1-yl)-ethyl}-
plperidin-4-yl}-amide

4-Cyclopropyimethoxy-1H-indole-2-carboxyflc acld {1-{(8)-2-(4-hydroxy-piperidin-1-yl)-
propyl]-piperidin-4-yl}-amide

4-Cyclopropyimethoxy-1H-Indole-2-carboxylic ackd {1-[(S)-2-((35,4S)-4-hydroxy-3-methyl-
piperidin-1-yl}-propyf]-piperidin-4-yl}-amide

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

4-lsobutoxy-1H-Indole-2-carboxyllc acld [1-(2-plperidin-1-yl-ethyl)-plpsridin-4-yl}-amide

12
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4-1sobutoxy-1H-Indole-2-carboxylic acld {1-[2-(RS)-2-methyl-piperidin-1-y)-ethyl]-piperidin-4-
yi}-amide

4-lsobutaxy-1H-Indole-2-carbaxyiic acid {1-[2-{4-methyl-piperidin-1-yi}-ethyl]-piperidin-4-yi}-

amide

4-isobutoxy-1H-indole-2-carboxylic acld {1 -[2-((28.8R)-2.B-dlmgmyl-plpeﬂdln-1-yl)-ethyll-
piperidin-4-yl}-amide '

4-isobutoxy-1H-Indole-2-carboxylic acld {1-[2-((R)-3-hydroxy-plperidin-1-yl)-ethyl}-piperidin-4-
yi}-amide

4-Isobutoxy-1H-indole-2-carboxylic acld {1-[2-{(S)-3-hydraxy-piperidin-1-yl)-ethyl}-piperidin-4-
y-amide

4-lsobutoxy-1H-Indole-2-carboxylic ackd {1-[2-(4-hydroxy-piperidin-1-yi)-ethyl}-plperidin-4-y])-

amide

4-Isobutoxy-1H-Indole-2-carbaxyfic acid {1-[2-{(1R,38,55)-3-hydroxy-8-aza-blcyclo[3.2. 1)oct-
&-yl)-ethyl}-piperidin-4-yi}-amide

4-lsobutoxy-1H-Indole-2-carboxyllc acld {1-{{S)-2-(4-hydroxy-piperidin-1-yl}-propyl]-plperidin-
4yl}-amide

4-lsobutoxy-1H-indole-2-carbaxylic acid {4-(2-azepan-1-yl-ethyl)-phenyl}-amide

4-|sobutoxy-1H-Indole-2-carboxylic acld (4-{Imethyl=(ieirahydro-pyran-4-yi}-aminc}-methyf}-
cyclohexyl)-amide

4-lsobutoxy-1H-indole-2-carboxyllc acld (4-{Imethyl-(tetrahydro-pyran-4-yi)-amino}-methyf}-
phenyi)-amide

4-1sobutoxy-1H-indole-2-carboxylic acld (4-{(R)-1-{methyi-{tetrahydro-pyran-4-y[}-aminc}-
ethyl}-phenyl}-amide

4-Cydlobutyimethoxy-1H-Indole-2-carboxyfic acid [1-(2-azepan-1-yethyl)-piperidin-4-yi}-
amide
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4-Cyclobutyimethexy-1H-indole-2-carboxylic acld {1-{2-(3-(R)-hydroxy-piperidin-1-yl}-ethyl}-
piperidin-4-y[}-amide

4-Cyclobutyimethoxy-1H-Indole-2-carbaxylic acld {1-{2-(4-hydroxy-piperidin-1-y))-ethyl)-
plperidin-4-yll-amide

4-Cyclobutyimethoxy-1H-indole-2-carboxyllc acid {1-[2-{(35,45)-4-hydroxy-3-methyl
plperidin-1-y)-ethyll-piperkiin-4-yll-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxyllc acid {1-[2-((1R.38,56)-3-hydroxy-8-aza-
bicyclof3.2. 1]oct-8-yl)-ethyl]-piperidin-4-yl}-amide

4-Cyclobutyimethoxy-1H-indole-2-carboxylic acld {1-](8)-2-(4-hydroxy-plperidin-1-yi}-propyl}
plperidin4-yf}-amide

4-Cyclobutylmethoxy-1H-Indole-2-carboxyllc acld {1-{(8)-2-((3S,4S)4-hydroxy-3-mathyt-
piperidin-1-yl)-propy(}-plperidin-4-yi}-amide

4-(3-Methyk-butyloxy)-1H-Indole-2-carboxylic acid {1-[2-{4-hydiroxy-piperidin-1-yl)-sthy(}-
piperidin-4-yll-amide dihydrochloride

4-Cyclopentylmethoxy-1H-Indole-2-carboxylic acld {1-[2-{(4-hydroxy-piperidin-1-yl)-ethwyl]-
piperidin-4-yl}-amide

4-(1,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acld [1-{2-szepan-1-yl-ethyi)-piperidin-4-yl}-

amide

4-(2,2-Dimethyl-propoxy)-1H-ndole-2-carboxylic acld [1-(2-axepan-1-yi-ethyl)-piperidin-4-yi}-
amide

4-(4-Methyl-pentyloxy)-1H-Indole-2-carboxylic ackd {1-{2-(4-hydroxy-piperidin-1-yl)-sthyl}-
plperidin-4-yf}-amidae dihydrochloride

4-(3,3-Dimethyl-butoxy)-1H-indole-2-carbaxylic acld {1-{2-(4-hydroxy-piperidin-1-yl)-sthyl}-
pliperidin-4-yl}-amide dihydrochloride

4-(Furan-2-yimethaxy)-1H-Indole-2-carboxyiic acid [1-(2-azepan-1-yi-ethyl)-piperidin-4-yi}-
amide
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4-(Furan-3-yimethoxy)-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide

4-(Furan-3-ylmethoxy)-1H-indole-2-carboxyllc acid {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl}-
piperidin-4-yl}-amide

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-({35,48)-4-hydroxy-3-methyl-
plperidin-1-yl)-ethyl}-plperidin-4-yl}-amide

4-{Furan-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)-2-(4-hydroxy-plperidin-1-yf)-
propyl]-plperidin-4-yl}-amide

4-(Furan-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-[(8)-2-((35,45)-4-hydroxy-3-methyl-
piperidin-1-yN)-propyl}-piperidin-4-y/}-amide

4-Benzyloxy-1H-Indole-2-carboxylic acld [1-(2-azepen-1-yl-ethyl)-piperidin-4-yl]-amide

4-(5-chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{{1S,9aR)-1-{octahydro-
quinolizin-1-y)methyi}-piperidin-4-yl}-amide dihydrochioride

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl]-amide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-
1-yl)-ethy(]-plperidin-4-yl}-amide

4-{5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-((3S,45)-4-hydroxy-
3-methyl-piperidin-1-yi)-ethyl}-piperidin-4-yf}-amide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[(S)-2-(4-hydrooxy-
piperkiin-1-yl)-propyl}-piperidin-4-y{}-amide dihydrochloride

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acid {1-{(S)-2-{(35,45)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyl}-piperidin-4-yl}-amide dihydrochloride

4-{4-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[(18,8aR)-1-(octahydro-
quinolizin-1-ylimethyll-plperidin-4-yl}-amide dihydrochloride
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4-(4-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yf}-amide dihydrochloride

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(1S,8aR)-1-(octahydro-
quinolizin-1-y)methyl}-piperidin-4-yl}-amide dihydrochloride

4-(Benzofuran-3-yimsthoxy)-1H-ndole-2-carboxylic ecld {1-[2-(4-hydroxy-plperidin-1-yi)-
athyi]-piperidin-4-yi}-amide

4-(Benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-[2-((35,45)-4-hydroxy-3-methy}-
piperidin-1-yl)-sthyl]-piperidin-4-yl}-amide

4~(Benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[(S)-2-{4-hydroxy-piparidin-1-yl)-
propyl}-piperidin-4-yi}-amide

4-(Benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[(5)-2-(({35,4S5)-4-hydroxy-3-
methyl-plperidin-1-yl)-propyl}-piperidin-4-y[}-amide

4-(8-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[(18,9aR)-1-(octahydro-
quinolizin-1-ymethyl]-piperidin-4-yi}-amide dihydrochioride

4-(8-Fiuoro-banzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-{(4-hydroxy-piperldin-
1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochloride

4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acid {1-[2-((38,45)-4-hydroxy-3-
methyl-plperidin-1-yl)-sthyl]-piperidin-4-yl}-amide dihydrochioride

4-{8-Fluoro-benzafuran-3-yimethoxy)- 1H-indole-2-carboxyllc acid {14{(S)-2-(4-hydroxy-
piperidin-1-yl)}-propyl]-piperidin-4-yf}-amide dihydrochloride

4—(6-Fluorv:v-banzofuran-3-ylmcthoxy)-1H-Indolo-z-carboch add {1-](S)-2-{{35,45)4-
hydroxy-3-methyk-piperidin-1-yl)-propyi}-piperidin4-yf}-amide
4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[(18,8eR)-1-{octahydro-
quinolizin-1-yi)methyl}-piperidin-4-yi}-amide

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-
1-yl}ethyl}-piperidin-4-yi}-amide dihydrochloride
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4-{5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-2-{(3R,4R,68)4-
hydroxy-3,5-dimethyl-plperidin-1-y)-sthyl}-piperidin-4-yl}-amide dihydrochioride

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylc acki {1-[(S)-2-(4-hydroxy-
plperidin-1-yl)-propyl]-piperidin-4-yf}-amide dihydrochloride

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carbaxylic acld {1-[(S)-2-((38,4S)4-
hydroxy-3-methyl-piperidin-1-yl}-propyi]-piperidin-4-yl}-amide

4-(7-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(1S,9aR)-1-(octahydro-
quinoiizin-1-yl)msthyl}-piperidin-4-yl}-amide dihydrochioride

4-(4,8-Difluoro-benzofuran-3-yimethoxy)-1H-Indele-2-carboxylic acid {1-{(18,8aR)~1~
(octahydro-quinolizin-1-yl)methyl}-piperidin-4-yl}-amide dihydrochloride

4-(4,5-Diflucro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{2-{4-hydroxy-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochioride

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyfic acld {1-[2-({35,4S)-4-
hydroxy-3-methyl-piperidin-1-yl}-ethyl]-plperidin-4-yi}-amide dthydrochioride

4-(4,6-Difiuoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(5)-2-(4-hydroxy-
plperidin-1-yl)-propyl]-plperidin-4-yl}-amide dihydrochleride

4-(4,8-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2-((35.48)4-
hydroxy-3-methyt-piperidin-1-yi)}-propyl]-plperidin-4-yll-amide dihydrochlorkie )

4-{7-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(15,9aR})-1-{octahydro-
quinolizin-1-yl)methy]-plperidin-4-yi}-amide dihydrochloride

4-(8-Chloro-benzofuran-3-yimethaxy)-1H-Indole-2-carboxylic acld {1-{{15,9aR)-1-(octahydro-
quinolizin-1-ymethyl}-piperidin-4-yf}-amide dihydrochloride

4-(8-Chiloro-benzofuran-3-yimethoxy)-1H-indole-2-carbaxyllc acid {1-[2-(4-hydroxy-piperidin-
1-yl)-ethyl}-piperidin-4-yl}-amida

4-{8-Chloro-banzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-{(35,45)-4-hydroxy-
3-methyl-pipardin-1-y))-ethyll-piperidin-4-yl}-amide
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4-(6-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[(S)-2-{4-hydroxy-
piperidin-1-yl)-propyl}-piperidin-4-yi}-amide dihydrochloride

4-{4-Chioro-benzofuran-3-yimethaxy)-1H-Indole-2-carbaxylic acid {1-{(1S,8aR)-1-{octahydro-
quinolizin-1-yl)methyT]-piperidin-4-yl}-amide dihydrochioride

4-{4-Chloro-benzofuran-3-yimethaxy)-1H-indole-2-carboxylle acid {1-2-(4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride

4-(4-Chioro-benzofuran-3-yimethoxy)-tHindole-2-carboxylic acld {1-[2-((3R,4R,55)-4-
hydroxy-3,5-dimethyl-piperidin-1-y)-ethyl}-piparidin-4-yi}-amide dihydrochloride

4-(4-Chioro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyflc acki {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyi]-piperidin-4-yl}-amide

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld (1-[(18,9aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yfl-amide dihydrochloride

4-(7-Methoxy-benzofuren-3-ylmethoxy)-1H-Indole-2-carboxylic acid [1-(2-plperidin-1-yt-ethyl}-
piperidin-4-yl}-amide

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2-(4-hydroxy-
piperidin-1-yl)-ethyl}-piperidin-4-yl}-emide dihydrochioride

4-{7-Methoxy-benzofuran-3-yimethaxy)-1H-Indole-2-carboxylic acid {1-[2-((38,45)4-hydroxy-
3-methy}-piperidin-1-yi)-ethyl]l-piperidin-4-yl-amide dihydrochloride

4-(7-Methaxy-bernzofuran-3-yimethaxy)-1H-indole-2-carboxyflc acld {1-[(8)-2-{4-hydroxy-
plperidin-1-yl)-propyl}-piperidin-4-y[}-amide dilydrochloride

4-(7-Methoxy-benzofuran-3-yimsthoxy)-1H-Indole-2-carboxylle acld {1-[(S)-2-((35,48)-4-
hydroxy-3-methyl-piperidin-1-yf)-propyl]-piperidin-4-yl}-amide

4-{8-Methaxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-(18,9aR)-1-
(octahydro-quinollzin-1-yl)methy[}-piperidin-4-yl}-amide

4-(6-Methoxy-benzofuran-3-yimethaxy)-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl}-amide
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4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-ndole-2-carboxyllc ecld {1-{2-{4-hydroxy-
piperidin-1-yl)}-sthyll-piperidin-4-y}-amide

4-(8-Methoxy-benzofuran-3-yimethaxy)-1H-Indole-2-carboxylic acld {1-[2-{(35,45)-4-hydroxy-
3-methy}-piperidin-1-yl)-athyl]-piperidin-4-yi}-amide dihydrochioride

4-(8-Msthoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acld {1-|(S)-2-(4-hydroxy-
piperidin-1-yl)-propy(}-piperidin-4-y{}-amide

4-{8-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)-2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1-yi}-propyl]-piperidin-4-yi}-amide

4-(5-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-
plperidin-4-yil-amide

4-(5-Mathoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[2-(4-hydroxy-
plperidin-1-yl)-athyl}-piperidin-4-yl}-emide

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-[(1S,9aR)-1-
(octahydro-quinollizin-1-yl)methyi}-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acid {1-{2-{4-hydroxy-~
piperidin-1-yl)}-ethyl}-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-{2-((3S,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethaxy)-1H-ndole-2-carboxyllc acld {1-{(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl}-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic acid {1-{(S)-2{(38,48)-4-
hydroxy-3-methyt-piperidin-1-yi)-propyi]-plperidin-4-y(}-amide

4-(4,6-dimethoxy-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic acid {1-[(1S,9aR)-1-
{octahydro-quincitzin-1-ylymethyl}-piperidin-4-yl}-amide dihydrochioride

4-{4,8-Dimethoxy-benzofuran-3-yimethoxy)-1H{ndole-2-carboxyllc acld {1-[2-(4-hydroxy-
plperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

(1
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4-{(4,8-Dimethoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic ecld {1-]2-({3S,4S)-4-
hydroxy-3-methyi-piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochloride

4-(4,8-Dimethoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)-2-(4-hyxdroxy-
piperidin-1-yD)-propyl]-piperidin4-yl}-emide

4-(4,8-Dimethoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carbaxylic acid {1-[(5)-2-((3S.48)4-
hydraxy-3-methyi-piperidin-1-yl)-propyl}-plperidin-4-yl-amide

4-(5,8-dimethyl-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[(1S,9aR)-1-
(octahydro-quinoclizin-1-y)methyl]-plperidin-4-yf}-amide dihydrochloride

4-{5,8-Dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2-(4-hydroxy-
piperidin-1-yl)-sthyl]-plperidin-4-y[}-amide

4-(5,6-Dimethyl-benzofuran-3-yimethexy)-1H-indole-2-carboxylic acid {1-[2-((35,48)-4-
hydraxy-3-methyl-plperidin-1-yl)-ethyl}-piperidin-4-yl}-amide dIhydrochIorlde

4-(5,6-Dimethyl-benzofuran-3-yimethexy)-1H-Indole-2-carboxylic acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride

4-(5,8-Dimethyl-berzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[(S)-2-((38,48)4-
hydroxy-3-methyl-plperidin-1-yl)-propyl]-piperidin-4-yl}-amide dihydrochloride

4-(4-Ethoxy-phenyl)-1H-Indole-2-carboxylic acld {1-{(8)-2-(4-hydroxy-piperidin-1-yl)-propyl}-
pliperidin-4-yl/}-amide

4-(4-Methoxy-phenyl)-1H-Indola-2-carboxylic acld {1-[(5)-2-{4-hydroxy-piperidin-1-y)-propyl}-
piperidin-4-yl}-amide

4-Phenoxy-1H-indole-2-carbaxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amide
4-m-Tolyloxy-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-ylJ-amide

4-m-Tolyloxy-1H-indole-2-carboxylic acld {1-[2<{3-(RS)-hydroxy-piperidin-1-yf)-sthyl}-
piperidin-4-yl}-amide

4-m-Tolyloxy-1H-Indole-2-carboxyllc ackd {1-[2-{4-hydroxy-plperidin-1-yi)-sthyi]-piperidin-4-
y}-amide
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4-p-Tolyloxy-1H-indole-2-carboxyllc acld [1~(2-azepan-1-yl-ethy()}-piperidin-4-yll-amide

4-p-Tolyloxy-1H-indole-2-carboxylic acd {1-[2-{3-(RS)-hydroxy-piperidin-1-yl)-ethyl}-piperidin-
4-y(}-amide

4-p-Tolyloxy-1H-Indole-2-carboxylic acld {1-[2-{4-hydroxy-plperidin-1-yf)-ethyl]-plperidin-4-y]}-

amide

4-(3-Fluoro-phenoxy)-1H-Indole-2-carboxylic ackl [1-(2-azepan-1-yi-ethy)-piperilin-4-yl}-
amide

4-(3-Fiuoro-phenaxy)-1H-Indole-2-carboxylic acid {1-[2-{4-hydroxy-plperidin-1-yl)-ethyl}-
piperidin-4-y[-amide

4-(4-Fluoro-phenoxy)-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide

4-{4-Fluoro-phenoxy)-1H-indole-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-1-y{}-ethyl}-
piperidin-4-y[}-amide

4-{3,4-Difluoro-phenoxy)-1H-Iindole-2-carboxyllc acld [1-(2-azepan-1:yl-ethyl)-piperidin-4-yl}-
amide

4-{3,5-Difluoro-phenoxy)-1H-indole-2-carboxyllc acld [1-{2-azepan-1-yl-ethy])-piperidin-4-yi}-
amide

4-(3,5-Difluoro-phenaxy)-1H-Indole-2-carboxylic acld {1-{2-{3-RS-hydraxy-piperidin-1-y))-
athyl}-piperidin-4-yi}-amide

4-(3,5-Difluoro-phenoxy)-1H-Indole-2-carboxylic acid {1 -[2-(4-.hydmxy-plpeddln-1 -yh)-ethyl}
plperidin-4-yl}-amide

4-(6-Chloro-pyridin-2-yloxy)-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-
yi}-amide

4-Isobutoxy- 1H-indole-2-carboxyllc acid [1-{octahydro-quinoltzin-1-yimethyl)-piperidin-4-yi}-
amide dhydrochloride
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4-Isobutoxy-1H-Indole-2-carboxylic acid [1-{1-methyi-piperidin-3-yimethyl)-plperidin-4-yi}-
amile

4-Cyclobutylmethoxy-1H-Indole-2-carboxyllc acld {1-[(1S,8aR)-1-(cctahydro-quinoltzin-1-
yhmethyl}-plperidin-4-yi}-amide

4-Cyclobutyimethoxy-1H-indole-2-carboxylic acld {1-[(8)-2-((3R,4R)-4-hydroxy-3-methyl-
plperidin-1-yl}propyl]-piperidin-4-yi}-amide

4-Cyclobutylmethoxy-1H-indcle-2-carbaxylic acld {1-[(8)-24{(38,4R,55)-3,4-dihydroxy-5-
methyl-plperidin-1-yl)-propyl]-piperidin-4-yl}-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxyllc acld {1-{(R)-3-hydroxy-2-((3S,4S)-4-ydraxy-3-
methyk-plperidin-1-yl)-propyl]-plperidin-4-yl}-amide

4-(Furan-3-yimethoxy)-1H-Indole-2-carboxylic acld {14(1S,8aR)-1-{octahydro-quinoltzin-1-
yl)methyl]-plperidin-4-yl}-amide

4-(Furan-3-yimethoxy)-1H-Indole-2-carbaxylic acld {1-{(S)-2-((3R,4R)-4-hydroxy-3-methyl-
piperidin-1-yD)-propyi]-piperidin-4-yl}-amide

4-(2-Methyl-thiazol-4-ylmethoxy)-1H-Indole-2-carboxylic acid [1-{octahydro-quinolizin-1-
yimathyl)-piperidin-4-yll-amide

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-(3,4-dIhydroxy-5-methyl-
piperidin-1-yi)-propyl}-piperidin-4-yl}-amide

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1{(S)-2-{(3RS,4SR)-3,4-
dihydroxy-piperidin-1-yl)-propyll-piperidin-4-yl}-amide

4-(5-Chloro-benxzofuran-3-yimethoxy)-1H-indole-2-carboxyfic acld {1-[(S)-2-((3RS,48R)-3,4-
dihydroxy-piperidin-1-yl)-propyl}-piperidin-4-yf}-amide

4-(5-Chloro-banzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(8S,0a8)-1-(octahydro-
pyndo[2,1-c)[1,4)oxazin-8-yl)methyl}-piperidin-4-y}-amide

4-{5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(88,8aS)-1-(hexahydro-
pyrrolof2,1-c][1,4]oxazin-8-yl)methyl}-piperidin-4-yl}-amide
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4-(4-Methaxy-phenyl)-1H-Indole-2-carboxylic acld {1-[(18,8aR)-1-{octahydro-quinolizin-1-
y)methyl}-piperidin-4-yl}-amide

4-(4-Ethoxy-phenyi)-1H-indole-2-carboxylic acid {1-[(18,9aR)-1-(actahydro-quinoitzin-1-
y)methyl}-plperidin-4-y[}-amide

4-(8-Methoxy-pyridin-3-yi)-1H-Indole-2-carbaxylic acld {1-[(5)-2-((38,48)-4-hydroxy-3-methy}-
piperkiin-1-yl}-propyl]-piperidin-4-yl}-amide

4-(8-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acld {1-]2{(35,48)-4-hydroxy-3-methyl
piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide

4-p-Tolyloxy-1H-Indole-2-carboxylic acld {1-{(1S,9eR)}-1-{octahydro-quinoltein-1-yl)methyl}-
piperidin-4-yl}-amide

4-|sobutoxy-1H-Indole-2-carboxylle acld [1-(2-azepan-1-yI-1S-methyl-ethyl)-piperidin-4-yi]-
amide

4-Isobutoxy-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-1R-methyl-ethyl)-plperidin-4-yi}-
amide

4-{Furan-3-yimethoxy)-1H-ndole-2-carboxylic acid [1-(2S-azepan-1-yl-propyf)-piperidin-4-yi}-
emide

4-(Furan-3-yimethaxy)-1H-indole-2-carbaxylic acld [1-(2R-azepan-1-yl-propyl)-piperidin-4-yi]-
amide

4-Isobutoxy-1H-indole-2-carboxylic acid {1-{2-(3,8-dMydro-2H-pyridin-1-yl}-ethyll-piperidin4-
yl}-amide

4-1sobutoxy-1H-Indole-2-carboxylic acld {1-{2-(4-hydroxy-azepan-1-yl)-ethyl}-piperidin-4-yl}-

amide

4-lsobutoxy-1H-indole-2-carboxylic acid {1-42-(3-amino-azepan-1-yl)-ethyl}-piperidin-4-yl}-
amide

4-laobutoxy-1H-indole-2-carboxylic acld {1-[2-(3-flucro-piperidin-1-yl)-athyl]-piperidin-4-yi}-
amide
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4-{5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld [4-{2-piperidin-1-yt-ethyl)-
phenyl]-amide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {4-{2-(4-hydroxy-plperidin-
1-yl)-ethyl}-pherryl}-amide

4-Phenyk1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-sthyl}-piperidin-4-yl}l-amide

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

4-p-Toly1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide

4-(4-Dimethylamino-phenyl)-1H-indole-2-carbaxylic acld {1-{2-azepan-1-yl-ethyl)-piperidin-4-
yl-amide

4-Benzo1,2,5loxadiezol-5-y)-1H-Indole-2-carboxylic acld [1-{2-axepan-1-yl-ethyl)-piperidin-4-
yil-amide :

4-(4-Methoxy-phenyl)-1 H-Indob-z-ea-rboxyllc acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-
amide

4-(3-Cyano-phenyl)-1H-Indale-2-carboxylic acld [1-{2-azepan-1-yl-ethyl)-plperidin-4-yl]-amide

4-{4-Ethoxy-phenyl)-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-plperidin-4-yi]-
amide

4-{3-{3-Methoxy-propoxy)-phenyl]-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
plperdin-4-yl]-amide

4-(4-Trifluoromethoxy-phenyl)-1H-Indole-2-carboxylic acld [1-{2-azepan-1-yl-ethyl)-piperidin-
4-yll-amide

4-(2 4-Dimethoxy-phenyl)-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yi-ethyl)-plperidin-4-yi}-
amide

4-(3,4-Dimethoxy-phenyl)-1H-indole-2-carboxyllc acld [1-(2-azepan-1-yl-ethyl)-plperiiin-4-yi]-
amide



WO 2005077932 PCT/EP2005/001362

-20-
4-Benzo[1,3]dloxol-5-yl-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide

4-Pyridin-4-yl-1H-Indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl)-piperidin-4-y[l-amide

4-(8-Methoxy-pyridin-3-y])-1H-Indole-2-carboxyllc acid [1-(2-azepan-1-yl-ethyl)-plperidin-4-y[}
amide

4-(4-Ethoxy-phenyl}-1H-indole-2-carbaxylic acld [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yi}-
amide

4-(4-Methoxy-phenyl)-1H-Indole-2-carboxyllc acld {1-[2-(4-hydroxy-piperidin-1-yi)-ethyl}-
plperiin-4-yl}-amide

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acld {1-[2-{4-hydroxy-plperidin-1-yl)-athyi]-
plperidin-4-yl}-amide

4-{6-Methoxy-pyridin-3-yi)-1H-indole-2-carboxyllc acld {1-[2-(4-hydroxy-piperidin-1-yl)-ethyi}-
piparidin-4-yf}-amide

4-(4-Methaxy-phenyl)-1H-indole-2-carboxyllc acid {1-{2-(3-hydroxy-8-aza-blcydlo[3.2. tjoct-8-
yl)-ethyl]-plperidin-4-yl}-amide

4-(8-Memoxy-pyridln-3-yl)'-1 H-Indole-2-carboxyfic acld {1-[2-(3-hydroxy-B-aze-
bleyclo[3.2. 1]oct-8-yi)-ethyl}-piperidin-4-y[}-amide

4-Hydroxy-1H-Indole-2-carboxyllc acid [1-{2-azepan-1-y-ethyl)-plperidin-4-yll-amide
4-Methoxy-benzo[bjthiophene-2-carboxyfic acld 1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-amide

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

amide

4-Jsobutoxy-benzo[blthiophene-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-piperidin-4-yl}-
amida

4-Methoxy-benzofuran-2-carboxylic acld [1-(2-azepan-1-yi-ethyl)-piperidin-4-yl]-amide
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According to a third aspect of the Invention thers s provided a compound of formula (I} for
uss ge a pharmaceutical for the prevention, amelicration or trestment of an autolmmune or
inflammatory disease or condition.

According to a fourth aspect of ths invention there Is provided a process for the preparation
of a compound of formula (1) comprising:

(a) reacting a compound of formula (Ill):
R
\ o]
Re z OR"

m

wherein R" is H or a lower alky! group, with a compound of formula NH-X-Q-Y, the groups
R,R9, Z, X, Q and Y being dsfined above; or

{b) for the preparation of compounds of formula (I) whereln X ia piperidin-4-yl and Q
is =CHy-CHz, and Y |z & group having the formula -NR;R; whereln N, Ry and R, are linked to

define collectively a heterocycloalkyl, bridged cycloalkyl, bridged heterocycloalky!, heteraaryl,
or fused aryl-heterocycloalkyl, reacting a compound of formula ([V):

\ 0
o “_O_\_OH
()]

with a compound of formula NHR;R,, wherein R; and R, ars as defined above, and R, R
and Z are as defined eariler; or
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.-
() for the preparation of compounds of formuta (I) whereln X Is piperidin-4-yl and Q
ie CHz, reaciing a compound of formula (V).
R
\ 0
W O
W

In which R, RS and Z are as defined above, with a compound of formula HO-CHz-Y, In which
Y is as defined eariler; or

(d) for the praparation of compounds of formula (I} wherein R Is an optionally
substituted aryl group, appropriately substituting the Br group In a compound of formula (V1)
for sald substituted aryl group:

A 0

Re Z N—x—a—y

M)
wherein Z, R8, X, Q and Y ere as earller defined;
and recovering the resultant compounds of formula (1) In free or sait form.
The process of the invention le effectad In conventional manner.

Proceas variant {a) Is a condensation reaction between acid or ester and amine. Itis
convenlently 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 aster with the amine In
the presence of a coupling agent such as HOBT/EDC.

Process variant (b) Js a condensation reection which s convenlently carried out using a
reagent such as cyanomethyl-triphenyl phosphonium lodide and Hunig's base.
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Process varlant (c) Is a condensation reaction Is also & condensation reaction which s
convenlently carried out using a reagent such as cyanomsthyk-triphenyl phosphonium lodide
and Hunlg's base,

Process variant (d) is a substitution reaction and is convenlently effected using the
appropriate aryl-boronic acid and triphenylphosaphine in the presence of lead (Il) acetate.

The compounds of the Invention can be recovered from the reaction mixture and purified in
conventional manner. lsomers, such as enantiomears, may be obtained In conventional
manner, e.g. by fractiona! crystaliization or asymmetric syntheels from corresponding
asymmetrically substituted, e.g. optically active, starting meterials.

The starting materiale and intormediates are efther known or can be prepared according to
known methods or analogously as described In the Exampies.

According to a fifth aspect of the invention there la provided compound obtainable by any
one of the above mentioned processes.

According to a sixthaspact of the invention there Is provided a pharmaceutical composition
comprising a compound of formula {I) in assoclation with a pharmacsutically acceptable
dlluent 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 usa in the treatment of an autoimmune or
inflammatory disease or condition.

According to an eighth aspect of the Invantion there Is provided a method of inhiblting
chemokine receptors or macrophage proteins or of reducing Inflammation In @ subject In
need of such treatment, which method comprises administering to sald subject an effective
amount of a compound of formula {1).

According to a ninth aspect of the invention there [s provided a method of treating an
inflammatory or autolmmune dieease or condition, comprising edminlatering to sald subject
an effective amount of a compound of formula (l).
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Agents of the [nvention may be prepared by pracesses described below:

(A1
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EXPERIMENTAL SECTION

BOC: t-Butyloxycarbonyl
Boc20:  Dit-butyl dicarbonate
DCC: Dicyclohexyl-carbodiimide
DCE: Dichlorosthane
DCM: Dichloromethane
DEAD;  Diethyl azadicarboxylate
DIEA Ethyl-dllsopropyl-amine
DMAP:  Dimethyl-pyridin4-yl-amine
DME: 1.2-Dimethoxy-ethane
DMF: N,N-Dimethyl formamide
EDC: (3-Dimethylamino-prapyl)-ethyl-carbodimide hydrochloride
Ether: Ethoxy-ethane
EIOH: Ethanol

-EtQAc:  Acetic acid ethyl ester
HCl; Hydrochtoric acid
HOBT:  Benzotriazol-1-ol
LAH: Lithium aluminumhydride
LDA: Lithium dilsopropylamine
MeOH:  Methanol
NaOH:  Sodium hydroxide
NMP:. 1-Methyl-pyrrolidin-2-one
Pd/C: Palladlum on carbon
TBAF: Tetrabutylammonium fiuorkie
TBME:  t-Butyl-methyi ether
TBDMS: t-Bulyl-dimethyl-silyl
TBTU O-(1H-benzotriazol-1-y))-N,N,N',N-tetramethyluronium tetraflucroborate
+-BuOH  2-Methylpropan-2-ol
TFA: Trifluoro-acetic acld
THF: Tetrahydrofuran
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1H-NMR specira are recorded on a Varian Gemini 400 MHz NMR spectrometar. Significant
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 Hewlelt Packard 5688A 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 acstonlitile/water or MeOH/water ae eluent
systems. All reagents, starting materals and intermediates utllized In these examples are
avallable from commercia! sources or ara readlly prepared by methode known to those
skilled In the art.

Synthesls of the amine bullding blo

The amines 1, 5, 7, 10, 12, 14, 17, 20, 21, 24, 27, 30, 35, 41, 60, 58, 80, 61, 83, 67, 70 and
72 gre prepared according the reaction achemes outlined below.

Reaction Scheme 1:

b ('EJ“ =,

FTEgE

@ “.m ),

3

3
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~ Beaction Scheme 2:

() 0,013, (19 @ (10, (42), {14)

f{-oi,ro"
2% é ~{

@t (34, (21}

Resction Scheme 4

L o ot B
C L oro= 0T W =
o~

[ shromel. separation
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Ao = X AL

(1 enantiomas} ) an
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Synthesls of 1-{2-Plpsridin-1-yl -plperidin-4-ylamige tri- hioride {1
{reaction acheme 1):

o

(1) {1-Benzyl-piperidin-4-yl)-carbamic acid tert-butyl ester (2)
1-Benzyl-plperidin-4-ylamine (50 g, 262.76 mmol) ls digscived In a mbdure of 200 ml of
water, 145 ml of 2 molar aqueous sodium hydroxkie and 350 mi of t-BuOH at 0°C. A solution
of Boc20 {83.1 g, 1.1 equivalents) in 150 mi of t-BuOH is added dropwise within one hour at
0°C. A white suspenslion Is formed which Is allowed to stir ovamight at room temperature.
The reaction mixture Is diluted with ether and washed with water,. The organic layers are
dried over anhydrous sodium seulfate and evaporaeted under reduced pressure.

Yield: 71.5 g of a pale yellow solid (83%). MS (ESI): 281 [M+H]", 1H-NMR (DMSO-dy): 5
(ppm) 7.2-7.35 (m, 5H), 8.77 (br d, 1H), 3.44 (s, 2H), 3.22 (br m, 1H), 2.75 (m, 2H), 1.95 (dt,
2H), 1.88 (m, 2H), 1.38 (s, 9H), 1.36 (dt 2H).

(2) Plperidin-4-yl-carbamic acld tert-butyl eater (3)

A solution of the ester 2 from above (68 g, 227.27 mmol) In 1 | of ethanol Is hydrogenated
under normal pressure with 10 g of Pd/C (10%) for 18 houra et room temperature. The
mixture Is filtterad 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]+, 1H-NMR (DMSO-dy): 5 (ppm) 8.7 (br d, NH), 3.22 (br
m, 1H), 2.88 (dt, 2H), 2,38 (dt, 2H), 1.8 (br s, NH), 1.6 (dt, 2H), 1.35 (s, OH), 1.18 (dt, 2H).

(3)  1{2-Piperidin-1-yl-ethyl)-piperidin-4-yl}-carbamic acid tert-butyl ester {4)

Piperidin-4-yl-carbamic acld tert-butyl ester (3) (4.8 g, 23.72 mmol), 1-(2-Chloro-ethyl)-
piperidine hydrochloride (5.3 g, 26.08 mmol) and DIEA (8.9 mi, 52.18 mmol) are diasolved in
150 mi of chloroform and refluxed for 18 houre. After addition of more 1-{2-Chloro-ethyl)-
plperidine hydrochioride (2.85 g, 13.05 mmol) and DIEA (4.4 ml, 26.08 mmol) the reaction
mixture fs refluxed for ancther 4 houre. After cooling to room temperature, the mixture ls
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diluted with DCM and washed with water and 5% aqueous sodlum hydrogen carbonate
golution. Evaporation gave 7.3 g of brownish crystals which are recrystaliized from
ather/hexane.

Yield: 5.3 g (72%) of beige crystals, MS (ES1): 312 [M+H]', 1H-NMR (DMSO-d,): 5 (ppm)
6.75 (br d, NH), 3.18 (br m, 1H), 2.8 (m, 2H), 2.3-2.4 (m, 8H), 1.92 (dt, 2H), 1.85 (m, 2H),
1.48 (m, 4H), 1.38 (s, 8H), 1.3-1.4 (m, 4H).

(4) 1-{2-Plperidin-1-yl-ethyl)-piperidin-4-ylamine tri-hydrochloride (1)
Ester 4 from above (5.2 g, 16.7 mmol) Is suspsnded at 0°C In 60 ml of a 4M solution of HCI
in dioxane and stlimed at room temperature for 3 hours. After evaporation under reduced
pressurs the crude product e dried at high vacuum.
Yleld: 5.3 g (99%) of light belge crystals. MS (ESI): 212 [M+H]' , TH-NMR (D20): & (ppm)
4.14 (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).

Synthesls of 1{2-Azepan-1- 1}-piperidl lamine tri-hydrochloride ]
scheme 1);

o

(1) [1<{2-Azepan-1-yl-ethyl)-piperidin-4-yi]-carbamic acld tert-butyl ester (6)

1t Is synthesized analogously to ester 4'atartlng from 2-{(hexamethyleniminc)ethyl chioride
(13.8 g) and ester 3 (12.4 g).

Yield: 14 g of a colorless solid (83%). MS (ESI): 326 [M+H]', 1H-NMR (DMSO-dg): 5 (ppm)
8.75 (br d, NH), 3.18 (br m, 1H), 2.8 (m, 2H), 2.3-2.8 (m, 8H), 1.85 (dt, 2H), 1.85 (m, 2H),
1.55 {m, 6H), 1.38 (s, 8H), 1.3-1.4 (m, 4H).

(20 1<42-Azepan-1-yl-ethyl)-piperidin-4-ylamine tri-hydrochloride (5)
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It Is prepared analogously to 1 starting from ester 6 (14 g).

Yield: 13 g (90%) of a coloriess solid. MS (ESI): 226 [M+H]', 1H-NMR (120°C, DMSO-dy): 5
(ppm) 8.5 (br, NH3+), 3.5 (m, 5H), 3.4 (m, 2H), 3.3 (m, 4H), 267 (m, 2H), 2.18 (m, 2H), 2.05
(m, 2H}, 1.8 (m, 4H), 1.7 {m, 4H).

Synthesis of 1-[2-{4- Iperidin- -piperidin a loride
{7} {reaction schemse 2);

o

(1) [1<{2-Hydroxy-ethyl)-piperidin-4-yi]-carbamic acld tert-butyl ester (8)
To a solution of plperidin-4-yl-carbamic acld tart-butyl ester 3 (10 g, 50 mmo) In 100 m! of
methanol are added sodium carbonate (21.2 g, 200 mmol) and 2-bromoethanol (7.1 ml, 100
mmol). The mbdure is stirred over night. The solvents are then evaporated end the reskiue is
triturated with DCM, filtered and evaporated again. The crude product is purified by
chromatogrephy using EtOAc/MeOH (saturated with ammonia) : 6/1.
Yield: 8.07 g (68%). MS (ESI): 245.2 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 8.75 (br d, 1H),
4.34 (1, 1H), 3.48 {q, 2H), 3.18 (br m, 1H), 2.8 (m, 2H), 2.35 (t, 2H), 1.85 (m, 2H), 1.68 (m,
2H), 1.39 (s, 8H), 1.35 (m, 2H).

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

A mbxture of ester 8 (3 g, 12.28 mmol), 4-methyl piperidine (1.46 mi, 12.28 mmol) and DIEA
(2.7 ml, 15.86 mmol) in 30 ml of proplonitrile s treated with sofid cyanomethyl-trimethyl-
phosphonium lodide (3.58 g, 14.74 mmol) and heated at reflux for 3 houre. After cooling to
room temperature, a 2M-K2CO03 solution Is added untll baslc and the mixture Is extracted
twice with DCM. The organic layere are washsd with brine, dried over anhydrous sodium
sulfate and evaporated. The crude material le purified by chromatography using
EtOAc/MeOH (saturated with ammonia) : 8/1.
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Yield: 2 g (50%). MS (ESI): 326.3 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 8.74 (br d, 1H), 3.10
(m, 1H), 2.78 (m, 4H), 2.33 (br 8, 4H), 1.88 (m, 4H), 1.64 (m, 2H), 1.53 (m, 2H), 1.38 (s, 8H),
1.32 (m, 3H), 1.08 (m, 2H), 0.88 (d, 3H).

(3) 1-[2-(4-Methyl-plperidin-1-y})-sthyl]-plperidin-4-ylamine tri-hydrochloride (7)
The tert-butyl ester 8 (2 g, 8.14 mmol) Is suspanded In 10 ml of dicxane. DCM Is then added
until the solid dissolved. To this mixture, 4M-HC! in dioxane (12.3 ml, 49.2 mmol) Is added,
After stiming over night the solvents are evaporated to leave a white solld product.

Yield: 2.06 g (100%). MS (ESI): 226.2 [M+H]"

Synthesls of - -piperidin-1-yl Iperid} amine tri-
hydroc de (10} {rea sche!

o

(1) {1-[2-{(S)-2-Methyl-pIperidin-1-yl)-athyi]-plperidin-4-yl}-carbamic acld tert-
butyl ester (11)

It is prepared analogously to 9 starting from tert-butyl ester 8 (2 g, 8.18 mmol), (8)-2-methyl-
piperidine (0.985 ml, 8.19 mmoi), DIEA (1.8 ml, 10.65 mmol) and cyanomethyl-trimethyl-
phosphonlum lodide (2.39 g, 8.83 mmol).
Yield: 1.35 g (51%). MS (ESI): 326.3 [M+H]", 1H-NMR (CDCl,): 5 (ppm) 4.42 (br d, 1H), 3.47
{m, 1H), 2.84 (m, 4H), 2.47 (m, 3H), 2.16-2.35 {m, 2H), 2.1 (m, 2H), 1.92 (m, 2H), 1.2-1.76
(m, 8H), 1.44 (s, 8H), 1.08 (d, 3H).

(2) 142-<{(RS)-2-Methyl-piperidin-1-yl}-ethyf]-piperidin-4-ylamine tri-hydrochlaride
(10)
It Is prepared by BOC-cleavage of teri-butyl ester 11 (1.3 g, 3.88 mmol) with 4M-HCI In
dioxans (8 ml, 32 mmol) as described for amine 7.
Yieid: 1.3 g (97%). MS (ESI): 228.2 [M+H]"

-,



WO 2005077931 PCT/EP2005/001362
-34-
Synthesls of (R}-1 d-A din-1-yl -piperl -0l rochlorl
1 ctio 2):

Ao
e

(1) {1-[2{(R)-3-Hydroxy-plperidin-1-yl)-ethyl]-piperidin-4-yl}-carbemic acld tert-
buty! ester (13)

It Is prepared analogously to 9 starting from tert-butyl ester 8 (3.52 g, 14.41 mmol), (R)-3-

hydroxy-plperidine hydrochloride (2.18 g, 15.85 mmol), DIEA (5.6 ml, 33.14 mmol) and

cyanomethyl-trimethylphosphonium lodide (4.2 g, 17.26 mmal).

Yield: 1.71 g (368%). MS (ESI): 328.2 [M+H]*, 1H-NMR (CDCl): 3 (ppm) 4.81 (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, 8H).

2)  (RM{2-{4-Amino-plperidin-1-yl)-sthyl]-plperidin-3-ol tri-hydrochloride (12)

It is prapared by BOC-cleavage of tert-butyl ester 13 (1.7 g, 5.19 mmol) with 4M-HCi In
dioxane (10.4 ml, 41.52 mmol) as described for amine 7.
Yield: 1.89 g (96%). MS (ESI): 228,3 [M+H]"

8 of (38,48)-1- I =3 n-4-ol tr}-
hlo 14);

o

(1) 2,2-Dimethyl-proplonic acld (38,48)-1-[24{4-tert-butoxycarbonylamino-
plperidin-1-yl)-ethy(]-3-methyl-piperidin-4-y! eater {15)
A solution of tert-butyl ester 8 (4.8 g, 18.65 mmol) and triethylamine {4.1 ml, 28.47 mmol) in

150 ml of DCM [a cooled to -78C. Triffic anhydride (4.3 ml, 25.54 mmol) Is elowly added and
stiming continued for 1 hour. The mixture ls then allowed toc warm up to OC and a solution of

‘3?37
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2,2-dimethyl-propionic acki 3S-methyl-plperidin-4S-yl ester, 17, preparation see below, (3,72
g, 18.68 mmol) In 20 mi of DCM Is added st 0C. Stiving Is continued at room temperature for
1 hour. The mixture |s washed iwice with water, driad over sodium sulphate, filtered and
avaporated.

Yield: 8.3 g (>100%, contalned some triethylamine). MS (ESI): 426.3 [M+HT'.

(2)  {1-[2H(38,48)-4-Hydroxy-3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-
carbamic acld tert-butyl estor (16)

Crude 15 (8.2 g, 19.27 mmol) is treated with NaOMe {(0.5M In methanol, 77 ml, 38.5 mmof)
and heated under reflux for 24 hours. The solvent ls then evaporated, the residue taken up
in DCM and extracted with 1N-NeOH and brine. Drying and evaporation gave a brown oll
which is purified by chromatography on slicagel using DCM (saturated with ammonia) and
MeOH (from 1% to 5%).
Yield: 3.07 g (48%). MS (ESI): 342.3 [M+H]", 1H-NMR (CDCL): 8 (ppm) 4.51 (br d, 1H), 3.5
{br m, 1H), 3.17 (td, 1H), 2.85-3.08 (m, 4H), 2.63 (m, 4H), 2.1-2.35 (m, 3H), 1.48-2.04 (m,
gH), 1.42 (s, 8H), 0.99 (d, 3H).

(3) (38,48)-1{2-(4-Amino-piperidin-1-yl)-ethyl]-3-methyi-piperidin-4-ol tri-
hydrochloride {14)
It is prepared by BOC-cleavege of tert-butyl estar 18 (3.07 g, 8.98 mmol) with 4M-HCl in
dioxane (11.2 ml, 44.8 mmol) as described for amine 7.
Yield: 3.1 g (08%). MS (ESI): 328.2 [M+H]', 1H-NMR (COCl): 3 (ppm) 4.81 (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, BH).

Syntheals of 2.2-D nlc ac 48 -plperid ester (1

Yo
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{1)  Step A: trans-2,2-Dimethyl-proplonic acld 1-benzyl-3-methyl-plperidin-4-yl
ester (19)

To a cis/trans mixture of 1-benzy-3-methyl-piperidin-4-al (50 g, 243 mmol, prepared as
described In Can. J. Chem. (1972) 50, 803) In THF ls added triethylamine (51 ml, 385 mmol)
followed by 2,2-dimethyl-propionyl chioride (45.m!, 385 mmol). The reaction Is excthermic
and a precipitate Is formed. The mixture Is heated under reflux for 18 hours, cooled, fiterad
and washed with ether. The organic leyers are washed with 1N-NaOH and brine, dried and
evaporated. The crude is purified by chromatography on sificagel using hexane and EtOAc
(5%) to give pure trans-lsomer as a colouriess oil.

Yiekd: 38 g (54%). MS (ESI): 280.1 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 7.3 (m, 5H), 4.29
(td, 1H), 3.45 (d, 2H), 2.74 (d, 2H), 2.05 (td, 1H), 1.8 (m, 3H), 1.48 (m, 1H), 1.14 (s, BH), 0.8
(d, 3H).

(2) Step B: trans-2,2-dimethyl-proplonic acld 3-methyl-piperidin-4-yl ester {19)

The trans-ester 18 (104 g, 359 mmol) Is hydrogenated in methanol (1700 mi) with Pd/C In
the presence of one equivalent of HCI (431 ml, 359 mmol, 1.25M In MeOH). The mixture is
fitered and evaporated. The residus Is redissolved In sther and extracted with 1N-NaOH and
brine. Evaporation gives a colouriess oll.

Yield: 2.7 g (87%). MS (ESI): 200,2 [M+H]', 1H-NMR (CDCly): 8 (ppm) 4.46 (td, 1H), 3.00
{m, 2H), 2.88 (td, 1H), 2.35 (m, 1H), 1.04 (m, 1H), 1.68 (m, 2H), 1.34-1.48 (m, 1H), 1.2 (s,
oH), 0.96 (d, 3H).

(3) Step C: 2,2-Dimethyl-proplonic acld (38,48)-3-methyl-piperidin-4-yl sster (17)
Racemic 19 (62.7 g, 314.4 mmol) Is dissolved in EIOAc (300 ml) and a solution of L{-)-O,0"-
Dibenzoyl tartaric acid (56.3 g, 157.2 mmol) in EtOAc (450 mi) Is added. The formed solid Is
filtered off, washed with cold EtOAc and dried. it [s then re-crystalized from hot methanol
(400 mi). The crystals are collected and the free base la liberated by treatment with 1N-
NaOH and extraction with sther.

Yield: 13 g (21%). MS and 1H-NMR are [dentical to racemic 19. [a]p = 85.1 (c=1 In MeOH).
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Synthesls 2,2-Dim -proplonic acid {3R4R din r {20):

2
oL,

The mother liquor of 17 from above ls treated with 1N-NaOH to obtain the free base which is
then crystallized with D-{+)-O,0'-Dibenzoyl tartaric acid as described above to give the
antipade 20.

Yieki: 16 g (25%). MS and 1H-NMR ere identical to racemic 19. [a]p = -84.7 (c=1 In MeOH)

Synthesls of 1- Iperidin- =pl loride (2
rea 8 e 3):

Neand

(1)  14{2-Hydroxy-ethyl)-plperidin-4-ol {22)
Piperidin-4-ol (5 g, 49.4 mmol) I dissalved In 200 m! of sthanol and anhydrous sodium
carbonate (21 g, 197.6 mmol) le added. 2-Bromo-athanol (6.9 mi, 98.8 mmol) is edded
dropwise and the reaction mixture s refiuxed for 16 hours. Afler evaporation under reduced
pressure the mixture Is stirmed with 200 mi of DCM and fittered. The clear filtrate Is
evaporated under reduced pressure und dried at high vacuum.
Yield: 4.3 g (60%) of a coloriass oll.
MS (ES!): 148 [M+H]’, 1H-NMR (DMSO-dy): 5 (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), 1.88 (m, 2H), 1.3-1.4 (m, 2H).

(2) {1-[2-{4-Hydroxy-piperidin-1-yl}-ethyl]-piperidin-4-yl}-carbamic acld tert-butyl
osater {23)
Plperidin-4-yl-carbamic acid tert-butyl ester 3 (5 g, 26 mmol), 1-(2-Hydroxy-ethyl)-plperidin-4-
ol 22 {4 g, 27.5 mmol) and DIEA (5.6 ml, 32.5 mmol) are suspended In 25 mi of proplonitril.
Cyanomethyl-trimethyl-phosphonium lodide (4 g, 30 mmol) Is added and the reaction mixture
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Is refiuxed. Additional portions of cyanomethyl-trimethyl-phosphonium lodide (1.5 g, 11.25
mmofl) are added after 80 minutes and after 3 hours. After cooling to room tempersaturs, a
solution of potassium carbonate (4 g) In 250 mi of water ls added and the product s Isolated
by extraction with DCM. Evaporation under reduced pressure gave 6.9 g of a red oll which
could be crystallized from ether.

Yield: 2.2 g (27%) of colorfess crystals.

MS (ESI): 328 (M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 6.72 (br d, 1H), 4.5 (d, 1H), 3.42 {m,
1H), 3.2 {m, 1H), 2.8 (m, 2H), 2.7 (m, 2H), 2.35 (m, 4H), 2.0 (dt, 2H), 1.9 (dt, 2H), 1.68 (m,
4H), 1.4 (s, 9H), 1.35 (m, 4H).

(3) 1-[2-(4-Amlno-|:ilporldln-1 =yl)-athyl]-piperidin-4-ol tri-hydrochloride {21)
Ester 23 (2.2 g, 6.72 mmol) is dissoived in 4M HCI in dioxane at 0°C and stired at room
temperature for 3 hours. After evaporation of the solvent the product Is dried at high vacuum.
Yleld: 2.3 g (100%) of a white solid. MS (ESI): 228 [M+H]", TH-NMR (DMSO-d,): 5 (ppm) 5
(m, 1H), 3.4 (m, 4H), 2.7 (m, 4H), 2.4 (m, ZH), 1.85-2.0 (m, 4H), 1.85 {m, 4H), 1.35 (m, 4H),
1.2 (m, 2H).

Synthesls of 8-[2-{4-Aml |perldin-1-vi 8-aza-bicyclof3.2.1 n-3-ol tri-
ction s e 3):

O,\,N%».,H

(1)  8-(2-Hydroxy-ethyl)-8-aza-blcyclo[3.2.1]octan-3-ol (25)
8-Aza-bicyclio[3.2.1]octan-3-ol hydrachloride (5.1 g, 31.45 mmol)) and sodlum carbonate
(13.3 g, 125.8 mmol) are suspended In 150 mi of ethanol at room temperature. 2-Bromo-
ethanol (4.4 mi, 62.9 mmol) Is added dropwisa within 20 minutes and the reaction mbdure ls
refluxed for 15 hours. Aftsr cooling to room temperature the reaction mixture is evaporated
under reduced pressure. The mixture is etimad with 200 ml of DCM and filtered. The clear
filirate Is dried over anhydrous sodium sulfate, filtered, evaporated under reduced pressure
und dried at high vacuum.

Yield: 5.4 g (100%) of a coloriess oll.
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MS (ESI): 172 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 4.25 (d, 2H), 3.78 (t, 1H), 3.42 (t, 2H),
3.08 (m, 2H), 2.3 (t, 2H), 2.03 (m, 2H), 1.85 (m, 2H), 1.76 {m, 2H), 1.55 (d, 2H).

{2) {1{243-Hydroxy-8-aza-bicyclo[d.21]Joct-8-yI)-athyl]-piperidin-4-yl}-carbamic
acld tert-butyl aster (26) -

Plperidin-4-yl-carbamic acld tert-butyl ester 3 (1 g, 5 mmol), 8-(2-hydroxy-ethyl)-8-aza-
bieyclof3.2.1]octan-3-0l 25 (1 g, 5.5 mmol) and DIEA (1.1 ml, .5 mmol) are dissolved In 5 m|
of proploniiril. Cyanomethyktrimethyl-phosphonium lodide (782 mg, 8 mmol) Is added under
stiming and the reaction mixture is refluxed and followed by TLC. Additional cyanomethyl-
trimethyl-phosphonium iedide (400 mg) Is added after 2 hours and the mixturs Is refluxed for
another hour. After cooling to room temperature, DCM. The combined organic iayers are
washed with brine, dried over anhydrous a solution of potassium carbonate (4 g) In 250 mi of
water Is added and the product Is isoclated by extraction with sodium sulfate, fitered and
avaporated under reduced pressure. The crude product (1.9 g) Is crystallized from ether.
Yleld: 840 mg (53%) of light beige crystals. MS (ESI): 354 [M+H]', 1tH-NMR (DMSO-d,): 8
(ppm) 8.73 (br d, 1H), 4.25 (d, OH), 3.8 {m, 1H), 3.17 (m, 1H), 3.08 {m, 2H), 2.8 (m, 2H),
2.35 {m, 4H), 2.0 (m, 2H), 1.82 (m, 2H), 1.85 (dt, 2H), 1.78 (m, 2H), 1.85 (m, 2H), 1.53 (m,
2H), 1.38 (s, 9H), 1.33 (m, 2H).

(3) 8. ]2-{4-Amino-plperidin-1-yl)-ethyl]-8-azs-blcycio[3.2.1]octan-3-ol tri-
hydrochloride {24)
Ester 28 (4.5 g, 12.73 mmol) Is dissolved In 4M Hél In dioxane at 0°C and stimed at room
temperature for 3 hours. After evaporation of the solvent the product Is dried et high vacuum.
Yisid: 4.8 g (100%) of a white solld. MS (ESI): 254 [M+H]".

Syntheals of 1-[2-{{28.6R}-2.8-Dim -plperidin-1 -plperid! a -
d de action scheme 3):

o

HA

ol
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(1)  {1-[2«2,6-Dimethyi-plperidin-1-y))-ethyl]-plperidin-4-yl}-carbamic acid tert-
butyl eater (28)
Compound 28 Is prepared analogously to 25 atarting from cls-2,8-dimethylpiperiiin (8.4 ml,
44.17 mmol) and bromethanol (8.1 ml, 88.33 mmaol).
Yield: 3.9 g (56%) of a yellow oll. MS (ESI): 158.1 [M+H]" ]+, 1H-NMR (DMSO-ds): & (ppm)
4.48 (br, 1H), 3.4 (t, 2H), 2.8 (t, 2H), 2.4 (m, 2H), 1.1-1.6 (m, 6H), 1.03 (d, 6H).

(2) {112-{2,8-Dimethyi-piperidin-1-yl}-ethyl]-plperidin-4-yf}-carbamic acld tert-
butyl ester (29)
Compound 29 Is prepared analogously to 28 starting from compound 28 (3.85 g, 24.48
mmol) and plperidin-4-y}-carbamic acid tert-butyl ester 3 (4.48 g, 22.25 mmol).
Yield: 6.18 g (82%) of a yellow oll. MS (ESI): 340.4 [M+H]* , tH-NMR (DMSO-dy): 8 (ppm)
8.73 (brd, 1H), 3.18 (m, 1H), 2.75 (m, 2H), 2.85 (m, 2H), 2.35 (m, 2H), 2.25 (m, 2H), 1.82

(m, 2H), 1.85 (m, 2H), 1.57 {m, 2H), 1.49 (m, 2H), 1.38 (s, OH), 1.35 {m, 2H), 1.12 (m, 2H),
1.03 (d, 8H).

{3)  142<{(28,8R)-2,8-Dimethyl-plperidin-1-yl)-ethyl]-piperidin-4-ylamine tri-
hydrochloride (27)

Compound 27 s prepared analogously to 24 starting from the BOC protected derivative 20
(6.16 g, 18.14 mmol).

Yield: 6.3 g (100%) of a white solld. MS (ESI): 240.3 [M+HT'.

nthesls of (R)-1-{{3a,7a)-2,2-Dimethyl dro- 8-c d .
2-ol re n ach

\
B¥es

(1)  3,8-Dihydro-2H-pyridine-1-carhoxylic acld benzyl ester (31)

Ys
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1,2,3,6-Tetrahydro-pyridine (3 g, 38.1 mmol) are treated with 10% agueoua sodium
carbonate (2.1 ml) and cooled to 0°C. Within 1h, benzyl chloroformiate (Z-chioride, 5.1 ml,
38 mmol) is added dropwise within 1h. After additional etirring for 2h, the mixture is treated
with 30 ml of brine and extracted four times with disthyl ether. The organic layers are dried
over sodlum sulphate and evaporated. The crude product, 7 g of a coloriess ofl, [s purified by
Flash-chromatography (sllica gel, cyclohexane / ethyl acetate 8:1).

Yield: 3.83 g {48%) of a colorless oll. M8 (ESI): 218 [M+H]’, 1H-NMR (CDClk): 5 (ppm) 7.28-
7.4 (m, 5H), 5.83 (m, 1H), 5.88 (m, 1H), 5.15 (s, 2H), 3.85 (m, 2H), 3.58 (t, 2H), 2.15 (m,
2H).

(2) 3,4-Dihydroxy-pipsridine-1-carboxyllc acld benzyl eater (32)
31 (3.63 g, 18.7 mmol) Is diesolved In 18 ml of a 1:1 mixture of water and acetone. After
addition of N-methyl-morpholine-N-oxide (2.8 g, 24.8 mmol), a 1% solution of osmium
tetroxide In tert. Butanol (7.23 ml, 0.28 mmol) ls added, The mixture is etimed at room
temperature for 20h. Then 70 ml of a ssturated sodium bisulflte solution is added, After 15
min stiring at room tempserature, the reaction mixture Is extracted with ethyl acetate. The
organic layers are dried over sodlum sulphste and svaporated. The crude product, 4.7 g of a
yellow oll, is purified by Flash-chromatography (sllica gel, ethyl acetate).
Yield: 3.83 g (91%). MS (ESI): 252 [M+H]*, 1H-NMR (CDChL): 3 (ppm) 7.27-7.4 (m, 5H), 5.13
(e, 2H), 3.88 (m, 1H)}, 3.79 (m, 2H), 3.88 (m, 2H), 3.5 (dd, 1H), 3.34 (m, 1H), 2.13 (m, 2H),
1.82 (m, 1H), 1.7 {m, 1H).

(3) 2,2-Dimethyl-tetrahydro-{1,3]dloxolo[4,8-c]pyridine-5-carboxyllc acid benzyl
ester (33)

32 from abova (3.72 g, 14.8 mmol) is dissolved in 20 mi of dichloromethane. After addition of
2,2-dimethaxypropane (3.8 ml, 30 mmol) and p-toluene sulfonic acid (141 mg, 0.7 mmal) the
mixture ls stimed at room temperature for 4h. Then the mixture le diluted with 30 ml of
dichioromethane, washed subsequently with IN NaOH and brine, dried over sodium
sulphate and evaporated. The crude racemic product, 4.32 g of a ysliow oll, is separated into
its enantiomers by chiral HPLC (chiraleal, OJ, 20um, hexans / [sopropanol 8:1).

Yield: 810 mg peak 1 and 842 mg (peak2) (40%) MS (ESI): 262.2 [M+H]", 1H-NMR (CDCk):
8 (ppm) 7.25-7.4 (m, 5H), 5.14 (s, 2H), 4.16-4.4 (m, 2H), 3.7-3.82 (m, 1H), 3.36-3.58 (m,
3H), 1.74-2.0 {m, 2H), 1.44 (s, 3H), 1.35 (s, 3H).
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(4  2,2-Dimethyl-hexahydro-[1,3]dloxolof4,5-c]pyridine (34)(singls cla-
enantiomer, absolute configuration unknown)

33 (peek 1 from above) (450 mg, 1.54 mmol) Is diasolved In 10 mi of methanol. After
addition of 10% palladium on carbon (45 mg) the mbxture !s hydrogenated at room
temperaturs for 20h. Then the mixture ls filtratad over cellte. Evaporation gave 240 mg
(99%) of a colorless oil.

MS (ESI): 158.2 [M+H]", 1H-NMR (CDCk): & (ppm) 4.25 (m, 1H), 4.12 (m, 1H), 2.8-3.1 (m,
3H), 2.78 (m, 1H), 1.85-2.40 (m, 3H), 1.52 (s, 3H), 1.38 (8, 3H).

(8} 142,2-Dimethyl-tetrahydro-[1,3]dloxolo[4,5-c]pyridin-&-yl)-propan-2-ol
(30){single enantiomer, absolute conflguration of dioxol unknown)

34 (90 mg, 0.57 mmol), (R)-(+)-propylenoxide (168 mg, 2.6 mmof}, and triethylamine (160 ul,
1.1 mmol) are dissolved in 2 ml of ethano! and etimed et room tempersture for 4h. The
reaction mixture s diluted with 20 mi of ethyl acetate, washed subsequently with 1N NaOH
and brine, dried over sodium sulphate and evaporated. The crude product, 100 mg of a
yellow oll, Is purified by Flash-chromatography (sllica gel, dichloromethane / methanol /
ammonla 95:5:0.5).
Yleld: 70 mg (57%). MS (ESI): 216.2 [M+H]", 1H-NMR (CDCL): 5 (ppm) 4.03-4.28 (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).

ntheslis of [R)-1-{2,2.7- I h 1,3]d din-5-yl n-2-
ol {35 me B}
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(1) Trifluoro-methanesulfonic acld 1-benzyl-3<{R,8)-methyl-1,2,3,8-tetrahydro-
pyridin-4-yl ester (36)

1M lthium-bls~(trimethylsllyf)-amid solution in THF (540 ul, 0.54mmol) s diiuted with 1 mi of
THF and cooled to -78°C. A solution of 1-benzyl-3-methy-4-piperidone (100 mg, 0.48 mmol)
in 0.5 m! THF |s added via syringewithin 5 min. After stirring for 2 h at this temperature, a
solution of N-phenyl-trifluoromethansulfonimid (188 mg, 0.52 mmol) in 1 ml of THF Is added
within 10 min. The beige suspenslon le stimed for another 4h ot 0°C. The yellow solution is
quenched with 1 ml of saturated ammonium chioride solution, diluted with ice-cold water and
three times axtracted with ethyl acetate. The organic layere are washed with brine, dried
over sodium sulphate and evaporated. The crude product, 311 mg of a yellow oll, Is purified
by Flash-chromatography (ellica ge!, cyciochaxane / ethyl acotate 4:1).
Yield: 127 mg (77%) of a coloriess ofl. MS (ES!): 338 [M+H]", 1H-NMR (DMSO-dy): 8 (ppm)
7.22 - 7.38 (m, 5H), 5.80 (dd, 1H), 3.54-3.65 {m, 2H), 3.05 (br s, 2H), 2.75 (m, 1 H), 2.59
(m, 1H), 2.32 (m, 1H), 1.08 (d, 3H).

(2) 1-Benzyl-34R,S)-methyl-1,2,3,8-tetrahydro-pyridine (37)
36 from above (100 mg, 0.3 mmol), palladium-(Il}-acetate (1.34 mg, 8 umol),
triphenylphosphin (3.1 mg, 12 umol) and triethylamine (125 ul, 0.8 mmol) are dissolved in 1
mi of DMF. After addition of formic acid (22.5 ul, 0.8 mmol) the mixture le stimed for 1h at
60°C. The reaction mixture Is diluted with ethy acetate, washed subsequently with 1N NaOH
and brine, dried over sodlum sulphate and evaporated. The crude product, 78 mg of a
yellow oll, Is purified by Flash-chromatography (silica gel, cyciohexane / ethyl ecetate 3:1).
Yield: 42 mg (75%) of a yellow oll. MS (ESI): 188.2 M+H]", 1TH-NMR (CDCL): 8 (ppm) 7.23-
7.41 (m, 5H), 5.62 (s, 2H), 3.83 (br s, 2H), 3.12 (d, 1H), 2.83 (m, 2H), 2.48 (m, 1H), 2.02 (br
8, 1H), 0.96 (d, 3H).

(3) (3RS,48R,5RS)-1-Benxzyl-5-methyl-piperidine-3,4-diol (racemic) (38)

37 (570 mg, 3 mmol) Is diasolved In 10 ml of a 1:1 mixture of water and acetone. After
addition of N-methyl-morpholine-N-oxide (528 mg, 4.5 mmol), a 2.5% solution of osmium
tetroxide In tert. Butanol (527 ul, 62 umol) Is added. The mixture ie etimed at room
temperature for 24h. Then 10 ml of a eaturated sodium bisulffte solution is added. After 15
min stiring at room temperature, the reaction mbdure le extracted with ethyl acetate. The
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organic laysrs are washed subsaquently with 1N NaOH and brine, dried over sodium
sulphate and evaporated. The crude product, 460 mg of a dark brown ofl, is purified by
Flash-chromatography (silica gel, dichloromethane / methanol / ammonla 85:5:0.5).

Yield: 290 mg (43%) of the cie dlol, trans to the methyl group and 20mg (3%) of the all-cis
derivative. MS (ESI): 222 [M+H]", 1TH-NMR (DMSO-dy): 5 {ppm) 7.17-7.32 (m, 5H), 4.21 (d,
1H), 4.04 (br d, 1H), 3.58 (m, 1H), 3.41 (dd, 2H), 3.02 (m, 1H), 2.62 (m, 1H), 2.56 (br d, TH),
2.12 {(br d, 1H), 1.89-1.88 (m, 2H), 0.88 (d, 3H).

(4) (3aRS,7RS,7aSR)-6-Benzyl-2,2,7-trimethyl-hexahydro{1,3]dloxolo[4,5-
c]pyridine (racemic) (38)

38 from above {200 mg, 1.3 mmol)} is disscived In 4 ml of dichloromethane. After portionwise
addition of 2,2-dimethoxypropane (1.6 ml, 13 mmol) and p-foluene sulfonic acld (300 mg, 1.6
mmod) the mixture s etimed st room temperature for 16h. Then the mbdure [s diiuted with
dichloromethane, washed subsequently with 1IN NaOH and brine, dried over sodium
sulphate and evaporated. The crude product, 333 mg of a yellow oll, Is purified by Flash-
chromatography (sllica gel, cyclohexane / ethyl acetate 3:1).

Yield: 303 mg (89%) MS (ESI): 262.2 [M+H]", 1H-NMR (CDCh): 5 (ppm) 7.20-7.40 (m, 5H),
4.19 (br 8, 1H), 3.60 (br s, 1H), 3.43-3.63 (m, 2H), 2.88 {(m, 1H), 2.53 (m, 2H), 2.02 (m, 1H),
1.88 (m, 1H), 1.53 (9, 3H), 1.37 (s, 3H), 1.00 (d, 3H).

(6) (3aRS,7RS,7aSR)-5-Benzyl-2,2,7-trimethyl-hexahydro-[1,3]dloxolo[4,5-
¢]pyridine (racemic) (40)

39 from above (260 mg, 0.66 mmol) Is dissolved In 5 ml of lsopropanol. After addition of 10%
palladium on carbon {25 mg) the mixture ls hydrogenated at room temperature for 168h. Then
the mixture Is filtrated over celtte. Evaporation gave 170 mg (100%) of a coloriesas oil.
MS (ESI): 172.2 [M+H]", 1H-NMR (CDCly): & (ppm) 4.05 (m, 1H), 3.67 (dd, 1H), 3.38 (d, 1H),
2.08 (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).

(8)  1+{2,2,7-Trimethyl-tetrahydro-{1,3]dioxolo]4,5-c)pyridin-5-yi)-propan-2-ol (36)
{mixture of diasterecmers)
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40 (175 mg, 1 mmol), (R)-(+)-propylenoxide (267 mg, 5.1 mmel), and triethylamine (285 ul, 2
mmol) are disgolved in 3 ml of ethanol and stired at room temperature for 5h. After
evaporation the reskdue |s diseolved In ethyl acelate, washed subsequently with 1N NaOH
and brine, dried over sodium sulphate and evaporated. The crude product, 214 mg of a
yellow oll, Is purified by Flash-chromatography (ellica gel, dichioromethane / methanol /
ammonla 95:5:0.5).

Yield: 140 mg (80%). MS (ES!): 172.2 [M+H]', 1H-NMR (CDCly): 5 (ppm) 4.05 (m, 1H), 3.67
{dd, 1H), 3.38 (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).

Synthesls of {(3R.4R,58)-1-[2 -plperidin-1 -3,6-dimethyl-plperidin-4-o
tri-hyd oride {41) {reaction scheme 8):

~OH
NN

»e

(1) N-[1-Benzyl-3-methyl-plperidin{4E)-ylidene]-N,N-dimethyl-hydrazine (42)
N,N-dimethyhydrazine (3 ml, 38.3 mmol) and 1-benzyl-a-msthyl-plpemiln-4-m (4p 18.7
mmol) are dissolved In 50 ml of athanol and refluxed for 18 hours. The reaction mixture ks
evaporated under reduced pressurs and dried at high vacuum.

Yield: 4.8g g of a pale oll (88%). MS (ESI): 246 [M+H]", 1H-NMR (DMSO-da): 3 (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), 2.20 (s,
6H), 2.25 (m, 1H), 1.8 -2.1 (m, 1H), 1.00 (d, 3H).

(2) N'{1-Benzyl-3,5-dimethyl-plperidin-4-ylidens)-N,N-dimethyl-hydrazine (43)
Dilsopropylamine (3.3 ml, 23.5 mmof} ls dissolved In 20 ml of THF and cooled to -5°C. A
1.8M solution of n-butyllithium In THF {14.7 ml, 23.5 mmol) Is added dropwise within 10 min.
After additions! 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 ia cooled
to -78 C. Methyliodide (1.33 mi, 21.56 mmol) |s added dropwise within 15 min and the mbxdure
is aliowed to warm to room femperature over night. Dichloromethane Is edded and the
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solution ls washed with water. Evaporation gave 5 g of a colorless oll, which fs further
purified by flash-chromatography (sllicagel, ethyl acetate / hexanes 1:1)

Yield: 1.7g g of a white solld (33%). MS (ESI): 260 [M+H]'", 1H-NMR (DMSO-dy): 3 (ppm)
7.33 (m, 4H), 7.22 (m, 1H), 3.48 (m, 2H), 3.37 (m, tH), 2.88 (m, 1H), 2.58 (m, 1H), 2.43 (m,
1H), 2.43 (m, 1H), 2.29 (8, 6H), 2.15 (m, 1H), 2.0 (m, 1H), 1.23 (d, 8H).

(3) 1-Benzyl-3,6-dimethyl-plperidin-4-one {44)
43 (1.7 g, 6.5 mmoi) is dissolved In & 1.25M solution of HCI in methanol (20 mi, 25 mmol)
and refluxed for 1.5 h The reaction mixture Is evaporated under reduced pressure and dried
at high vacuum. The residue (1.7 g of a coloriees oil) Is dissolved In ethyl acetate and treated
with 5M NaOH. The organic layere are evaporated under reduced pressure.
Yield: 1.4g g of a coloriess ofl {84%). MS (ESI): 248 {M+HT', 1H-NMR (DMSO-dq): 5 {(ppm)
7.3 (m, 4H), 7.25 (m, 1H), 3.58 (m, 2H), 3.07 (m, 2H), 2.68 (m, 2H), 1.97 (dd, 2H), 0.62 (d,
6H).

(4) 1-Benzyl-3,5-dimethyl-piperidin-4-ol (45)
Sodiumboronhydride (121 mg, 3.2 mmoi) Is added to a solution of 44 (1.4 g, 8.4 mmol) In 15
mi of methanol and the mixture is atimed at room temperature for 30 min. The mixiure ls
evaporated, and the residue Is dissolved in ethyl acetate and washed with water.
Yield: 1.4g g of a colorless ofl (99%). MS (ESI): 220 [M+H]".

(5) Acstic acld {38,4R,5R)-1-benzyl-3,5-dimethyl-piperidin-4-yl ester (46)
DMAP (40 mg, 0.3 mmol) ls added to a solution of 45 {1.4 g, 6.4 mmol) in 18 ml of pyridine.
After addition of acetic anhydride (0.8 ml, 8.5 mmol) the mixture Is stired at 110°C for 2h.
The mbxture Is svaporated, and the reakiue ls dissoived In dichloromethane and and washed
with water, Evaporation gave 1.8 g of a coloriess oll, which le further purified by flash-
chromatography (sllicagel, ethyl acetata / haxanes 1:9)
Yield: 0.7 g of a coloriess oll (42%, fraction 1). MS (ESI): 262 [M+H]", 1H-NMR (DMSO-dg): 8
{(ppm) 7.2 7.3 (m, 5H), 4.18 (dd, 1H), 3.42 (s, 2H), 2. B (m, 2H), 2.05 (s, 3H), 1.7-1.8 (m,
4H), 0.72 (d, 8H).
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(6) Acetic acld (3IR4R,58)-3,6-dimethyl-plperidin-4-yl ester (47)
Palladium hydroxide on carbon (20%, 300 mg) Is placed into a fiask filled with argon end
carefully covared with 256 ml of methanol. A solution of 48 (0.7 g, 2.7 mmol) In methanol Is
added and the mixture Is hydrogenated at room temperature for 15h. After filtration over
celite, the fitirate 1s evaporated and dried under high vacuum.
Yield: 0.41 g of a coloriess oil (88%). MS (ESI): 172 IM+H]", 1H-NMR (DMSO-dy): & (ppm)
4.22 (dd, 1H), 2. 8 (dd, 2H), 2.15 (dd, 2H), 2.05 (s, 3H), 1.5 (m, 2H), 0.7 (d, 6H).

(7}  Acetic acld (3S 4R,6R)-1{2-(4-tert-butoxycarbonylamino-plperidin-1-yi)}-

ethyl]-3,5-dimethyl-piperidin-4-y estor (48)

47 (2.3 g, 13.4 mmol) is dissolved in 5 ml of proplonitrll and after addition of 8 (3.3 g, 13.4

mmaol), cyanomethyl-trimethyl-phosphonium lodide (4.4g, 33.6 mmol) and N-

ethyldlisopropylamine (11.5 mi, 87.1 mmol) the mixture ls refluxed for 24 h (TLC conirol).

Then the mixture Is evaporated under reduced pressure. The residue Is diluted with ethyl

acetate, washed 10% K2CO3 - and NaCl-eclution, and drled over Na2SO4.

Yield: 3.3 g of a brown oll (62%). MS (ESI): 388 [M+HT',

(8)  {1-[2{(38,4R,5R)-4-Hydroxy-3,8-dimethyl-piperidin-1-yl)-ethyl]-piperidin-4-y1}-
carbamic acld tert-butyl ester (49)

48 (3.3 g, 8.3 mmol) s dissolved In 100 mi of methanoi and after addition of NaOMe powder
{2.2g, 41.5 mmol) the mhxure Is refluxed for 8 h (TLC control). Then the mixture Is
evaporated under reduced pressure. The residue Is diluted with sthy) acetate, washed with
water, and dried over Na2S04. Evaporation gave 3.1 g of a brown oll. The crude product is
purified by recryetallization from ether.
Yield: 800 mg of a coloriess solld {27%). MS (ESI): 358 [M+H]", 1H-NMR {DMSO-dy): 3
(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, 8H).

(9 3R4R,58)-1{2-(4-Amino-plperidin-1-yl)-ethyi]-3,5-dimethyl-plperidin-4-ol tri-
hydrochloride {41)



WO 2005077932 PCT/EP2003/001362
-48 -

49 is dissolved In a 4M solution of HC! in dioxane (20 ml) and stimed for 4 h (TLC control) at
room temperature. Then the mixture la cooled down to 0 C and fillrated. The residue is
washed with ether. Evaporation gave 510 mg (88%) of grey crystals.

MS (ESI): 258 M+H]".

Synthesis of 1-[(8)-2-{4-Am| Iperidin- -] qnet - 5
rochloride (5 etion schema 7):

o e

(1)  2,2-Dimethyl-proplonic acld 1-benzyl-piperidin-4-yl ester {51)
A solution of 1-benzyl-piperidin-4-ol {25 g, 130.7 mmol) and triethylamine (36.1 mi, 261.4
mmol) in 250 mi of THF ie treated with 2,2-dimethyl-proplonyi chioride (32.2 mi, 261.4
mmol). The suspension is heated under refiux over night. The solvent Is evaporated, the
residue taken up in DCM and washed with saturated sodium bicarbonate solution and brine.
Drying and evaporation gave an orange oll.
Yield: 38.3 g (100% crude). MS (ESI): 278 (M+H]", 1H-NMR (CDCh): & (ppm) 7.31 (m, 4H),
7.25 (m, 1H), 4.78 (m, 1H), 3.5 (8, 2H), 2.61 (m, 2H), 2.32 {m, 2H), 1.88 (m, 2H), 1.68 (m,
2H), 1.18 (s, BH).

(20 2,2-Dimethyl-proplonic acld piperidin-4-yl ester {52)
A solutlon of piperidine 61 (35.99 g, 130.7 mmof) 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
fitration and evaporation, the crude Is taken up In ether and washed with 1N-NaOH and
brine. Drying, eveporation and distiflation (0.08 mbar, 75-80C) gave a colouriess of. Yleld:
17.08 g (74%).
MS (ESI): 188 (M+H]*, TH-NMR (DMSO-da): & (ppm) 8.22 (br 8, 1H), 4.89 (m, 1H), 3.08 (m,
4H), 1.88 (m, 2H), 1.78 (m, 2H), 1.15 (@, 8H).

(3) 2,2-Dimethyl-proplonic acld 1{(R)-2-hydroxy-propyl)-piperidin-4-yl ester {63)
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A solution of piperidine 52 (2 g, 10.8 mmol) and (R)-2-Msthyl-oxirane (3.78 mi, 54 mmol) in 2
mi of ethanol ia stired for 24 hours In a closed flask. The solvent is evaporated and the
residue distilled In a Kugelirohr apparatus (0.08 mbar, 75-80C).

Yield: 2.58 g {88%).

MS (ESI): 244.2 [M+H]", 1H-NMR (CDCly): 5 (ppm) 4.65 (m, 1H), 4.1 (br 8, 1H), 3.72 (m,
1H), 2.55 (m, 2H), 2.31 (m, 2H), 2.23 (m, 1H), 2.14 (m, 1H), 1.75 (m, 2H), 1.55 (m, 2H), 1.14
(s, BH), 1.03 (d, 3H), [a]p =-23.1 (c=1 In MeOH)

(4) 2,2-Dimethyl-proplonie acld 1-[(S)-2-{4-tert-butoxycarbonylamino-plperidin-1-
yl)-1-methyl-ethyl]-plperidin-4-y] ester (54}

A solutlon of alcohol 53 {1.28 g, 5.18 mmol) and triethylamine {1.43 ml, 10.32 mmol) In 80 m|
of DCM Is cooled to -78C. Triflic anhydride (0.85 ml, 5.16 mmol) fs slowly added and stiring
continued for 1 hour. The mixture le then allowed to warm up to OC and cooled back to -78C
after 15 minutes. A solution of plperidin-4-yl-carbamic acld tert-buty! ester, 3, (1.03 g, 5.18
mmol) in 40 ml of DCM Ia slowly added at -78C. After complete addition, the cooling bath [s
removed and the dark solution s allowed to warm up to room temperature. The mixture ls
washed twice with water, dried over sodlum sulphate, filtered and evaporated. The crude Is
purtfied by chromatography on silicagel using DCM (saturated with ammonla) and MeOH
(1%).
Yield: 1.7 g (T7%).
MS (ESI): 426.3 [M+H]', 1H-NMR (CDCh): 8 (ppm) 4.74 (m, 1H), 4.43 (m, 1H), 3.43 (brm,
1H), 2.89 (m, 1H), 1.97-2.82 (m, 11H), 1.87 (m, 4H), 1.64 (m, 2H), 1.43 (s, 8H), 1.38 (m,
1H), 1.19 (s, 8H), 1.0 (d, 3H). [a]p = -8.3 {c=1 in MeOH)

(6)  {4-1(S)-2-{4-Hydroxy-plperidin-1-yl}-propyll-piperidin-4-yl}-carbamic acld tert-
butyl ester (55)
Ester 54 from above (1.7 g, 3.52 mmol) ls treated with NaOMe (0.5M In methanol, 21 ml,
40.5 mmol) and heated under reflux for 24 hours. The solvent ls then evaporated, the
residue taken up In DCM and extractad with 1N-NaOH and brine. After drying and .
evaporation the crued Is purified by chromatography on sliicagel using DCM (saturated with
ammonla} and MeOH (from 1% to 3%) to give a white powder.
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Yield: 0.77 g (56%). MS (ESI): 342.3 [M+H]", 1H-NMR (CDCl): & (ppm) 4.43 (m, 1H), 3.84
(m, 1H), 3.43 (m, 1H), 2.88 (m, tH), 2.75 (m, 4H), 1.8-2.45 (m, 10H), 1.3-1.85 (m, 5H), 1.44
(s, 8H), 0.99 (d, 3H). [aJo = -15.3 (c=1 In MeOH).

{8) 1-[(S)-24{4-Amino-pliperidin-1-yl)-1-methyl-ethyll-piperidin-4-ol tri-
hydrochlorids {50)
It1s prepared by BOC-cleavage of tert-butyl ester 55 (0.666 g, 1.95 mmol) with 4M-HC! in
dioxene (2.93 ml, 11.72 mmol) as described for amine 7.
Yield: 0.64 g (83%). MS (ESI): 242.3 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 10.5-10.85 (br
m, 2H}, 8.3-8.8 (br m, 3H), 2.754.15 (br m, 15H), 1.6-2.3 (br m, 7H), 1.39 (d, 3H). [a]p =
+13.2 (c=1 In MaOH)

48)-1-[{S)-2-{4-AmIn - - 1 -3-m -
Iparidin-4-ol tr rochloride ctlo eme 7):

Neare

(f)  2,2-Dimethyl-proplonic acld (38,4S)-1-{{R)-2-hydroxy-propyl)-3-mathyl-
plperidin-4-yl ester {67) :

A solution of piperidine 17 (2 g, 10.8 mmol) and (R)-2-Methyl-oxirane (3.78 ml, 54 mmol} In 2
mi of ethanol Is stimed for 24 hours In a closed flask, The solvent ls evaporated and the
residue distllled In a Kugelrohr epparatus {0.08 mbar, 75-80C).
Yield: 2.58 g (98%). MS (ESI): 258.2 [M+H]', 1H-NMR (CD,OD): & {ppm) 4.39 (td, 1H), 3.82
(m, 1H), 2.85 (m, 1H), 2.76 (m, 1H), 2.42 (id, 1H), 2.17-2.33 (m, 2H), 1.88 (m, 1H), 1.75-1.8
(m, 2H), 1.62 (m, 1H), 1.2 (8, 8H), 1.13 (d, 3H), 0.89 (d, 3H). [a}p = -23.1 (¢=1 In MeOH)

(2}  2,2-Dimethyl-proplonic acld (38,48)-1-[{8)-2-(4-tert-butoxycarbonylamino-
plperidin-1-yl)-1-methyl-ethyl]-3-methyl-plperidin-4-yl ester (58)
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A solutlon of elcohol §7 (1.28 g, 5.16 mmol) and tristhylamine (1.43 ml, 10.32 mmol) in 80 mi
of DCM Is cooled to -78C. Triflic anhydride (0.85 ml, 5.18 mmol) Is slowly added and stirring
continued for 1 hour. The mixture ls then allowed to warm up to OC and cooled back to -78C
after 15 minutes. A solution of plperidin-4-yi-carbamic acld tert-butyl ester, 3, (1.03 g, 5.16
mmol) in 40 ml of DCM is slowly added at -78C. After complete addition, the cooling bath Is
removed and the dark solution is aflowed to warm up to room temperature. The mixture is
washed iwice with water, dried over sodlum sulphate, filtered and evaporated. The crude is
purified by chrometography on sliicagel using DCM (saturated with ammonia) and MeOH
{1%). )

Yield: 1.7 g (77%). MS (ESI): 440.3 [M+H]', 1H-NMR (CD,0OD): & (ppm) 4.3 (td, 1H), 3.34
{m, 1H), 3.01 (m, 1H), 2.78-2.01 (m, 4H), 2.52 (dd, 1H), 2.42 (id, 1H), 2.02-2.3 (m, 4H), 1.4
(m, 1H), 1.84 (m, 3H), 1.5 (m, 3H), 1.45 (s, 9H), 1.21 (s, OH), 1.04 (d, 3H), 0.9 (d, 3H). [a]o =
-8.3 (c=1 In MeOH)

(3) {1-[{S)-24{(38,48)-4-Hydroxy-3-methyl-piperidin-1-yi)-propyl]-piperidin-4-y}-
carbamic acld tert-butyl ester (59)

E.ster 58 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 Ia then evaporated, the
residue taken up In DCM and axiracted with 1N-NaOH and brine. After drying and
evaporsation the crued Is purified by chromatography on sificagel using DCM (saturated with
ammonia) and MeOH {from 1% to 3%) to give e white powder.
Yieid: 0.77 g (56%). MS (ESI): 356.3 [M+H]", 1TH-NMR (CD;OD): & (ppm) 4.88 (s, 1H), 3.32
(m, 1H), 2.84-3.08 (m, 2H), 2.72-2.87 (m, 3H), 2.46 (dd, 1H), 2.34 (id, 1H), 2.14-2.28 (m,
2H), 1.87-2.1 (m, 2H), 1.75-1.93 (m, 3H), 1.53 (m, 4H), 1.44 (s, BH), 1.04 (d, 3H), 0.97 (d,
3H). [a)p = -15.3 (c=1 In MeOH)

(4}  (38,48)-1{(S)-2-{4-Amino-piperidin-1-yl)-1-methyl-ethyl]-3-methyl-plperidin-4-
ol tri-hydrochloride (56)
It is prepared by BOC-cleavage of teri-butyl ester 59 (0.888 g, 1.65 mmol) with 4M-HCI In
dioxane (2.93 ml, 11.72 mmol) as described for amine 7.

S€
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Yield: 0.84 g (93%). MS (ESI): 258.2 [M+H]", 1H-NMR (CD,0D): & (ppm) 4.25 (br m, 1H),
4,03 (br m, 3H), 3.05-3.9 (m, 8H), 1.95-2.55 (m, 7H), 1.54 (d, 3H), 1.1 (d, 3H). [a]p = +13.2
{c=1 in MeOH)

Synthesls 2,2-Dimethyl-proplonic a 14{{S)-2- o n
Iperidi 60k

(8)-2-Trityloxymethyi-oxirane (838 mg, 2 mmol) and 2,2-dimethyl-proplonic acld (38,4S)-3-
methyl-piperidin-4-yl ester (17, 400 mg, 2 mmol) are dissolved In 7 ml of ethanol and stimad
at room temperature for 23h. The white suspension Is heated to 40°C and stimed for
additional 2h. The reaction mixture is evaporated under reduced pregsure and the crude
product is purifiad by Flash-chrometography. (sllica gel, 20 % ethyl acetats in cyclohexane).
Yield: 881 mg (688%) of a white foam. MS (ESI); 516.4 [M+H]', 1H-NMR (CDCL): 5 (ppm) 7.4
(d, 6H), 7.31 {dd, 8H), 7.23 (dd, 3H), 4.82 (d, 1H), 4.22 (m, 1H), 3.74 (m, 1H), 2.85 (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, 8H), 0.78 (d,
3H).

S Ia of {1-[{18,9aR}-1 hyd ulnof Nimeth 1din-4-ylamine tri-
rochloride {61) (rpact eme 8):

H.“O E

(1) {1-[(1S,9aR)-1-{Octahydro-quinolizin-1-yl)methyl]-piperidin-4-yl}-carbamlc
acld tert-butyl ester (62)

57
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3 (3 g, 15 mmol) Is dissolved in 150m! of propionitril. Ethyldlisopropylamine (10.2 mi, 60
mmol), (-Hupinine (2.5 g, 15 mmol) and cyanomethyl-trimethyl-phoaphonium lodide
{Zaragoza reagent, 7.3 g, 30 mmol) are addad. The reaction mbxure Is heated to 120°C and
stimed for 22 hours. Then the mbdure Is evaporated under reduced pressure. The reskiua Is
digsolved with ethyl acetate, washed 10% K2CO3 - and NaCl-solution, and dried over
Na2504. Evaporation gave 5.7 g of a brown oll. The crude product Is purified by Flash-
chromatography {ethyl acetats, then methanol /ethy] acetats (4:8), sllicagel).

Yield: 4.3 g (81.7%) of a brown all. MS (ESI): 352 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 6.7
(br d, 1H), 3.2 (m, 1H), 2.7 - 2.75 {m, 4H), 2.4 (dd, 1H), 2.2 (dd, 1H), 1.38 (s, BH), 1.15-2.0
(m, 20H).

(2) 1-[{18,9aR)-1-{Octahydro-quincitzin-1-yl)methyl]-plperidin-4-ylamine tri-
hydrochloride (61)
The ester 82 (3.8 g, 10.8 mmol) Is dissolved in 15 m! of dicxane and after addition of 70 ml
of a 4M solution of HCI in dn of HC! In dioxan the mixture s stimed for 4 houre at RT. The
product is filtered off and le used in the next step without further purification.
Yleld: 3.9g (100%). MS (ES!): 252 [M+H]'.

Synthesis of (9 -{-{Octa {dof2,1-¢ ] of (ra
83 ction ach 2

HO
TR

wJ

{1} 4{3-Bromo-propyl}-morpholine-3,6-dione (64)
A pale yellow suspension of morpholine-3,5-dlone (1.2 g, 10 mmof), of 1,3-dlbromopropane
{3.4 ml, 33 mmol), and potassium carbonate (2.7 g, 19 mmol) in 23 ml of 2-butancne ie
refluxed under an argon athmosphere for 22 hours. After cooling, the suspension la
concentrated on a rotary evaporstor, poured Into Ice/water, and extracted twice with ethyl
acetate. The combined organic phases are washed with brine, dried over anhydrous sodium
sulphate, and evaporatad. The residual yeliow oll {2.08 g) Is purified by chromatography
(Biotage 40M, i= 15 cm, cyclochexane/ethyl acetata 3:1).
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Yield: 1.24 g (52.6%) of a colorless oll. MS (EI): 235 [M]", 1H-NMR (CDChL): & (ppm) 4.37 (s,
4H), 3.95 (1, 2H), 3.38 (t, 2H), 2.18 (m, 2H).

(2) 4-0x0-1,3,4,6,7,8-hexahydro-pyrido[2,1-c][1,4]oxazine-9-carboxyllc acid ethyl
ester (65)

To an ice-cold suspension of sodium hydride (150 mg, 80% In mineral oil3.76 mmol) in 28 mi
of anhydrous THF under argon s added a solution of triethyl phosphonoacetate (0.31 ml, 1.5
mmof) in 8 mi of anhydrous THF. The suspension fa stimed at RT for 2 hra, then 64 (354 mg,
1.5)In 8 ml of THF Is added, and the resuiting mixture is refluxed for 10 hours. After cooling,
the suspension Is concentrated on a rotary evaporator, poured onto ice/aat. aqueous
ammonium chioride solution, and extracted twice with ethyi acetate. The combined organic
phases are washed with brine, dried over anhydrous sodium sulphate, and evaporated. The
residual yellow oll (339 mg) Is purified by chromatography (Blotage 12M), I= 15.5 cm,
cyclohaxane/athyl acetate 3:1).
Yield: 60.3 mg (17.8%) of a colorless oll. MS (ESI): 226 [M+H]', 1H-NMR (CDChL): 5 (ppm)
4.94 (8, 2H), 4.27 (8, 2H), 4.20 (q, 2H), 3.75 (dd, 2H), 2.45 (m, 2H), 1.88 {m, 2H),1.30 ({t, 3H)

(3) (5RS,9a8SR)-4-Oxo-octahydro-pyridof2,1-c][1,4]oxazine-9-carboxylic acid
ethyl ester (racemats) (86)

A solution of 65 {225 mg, 1.0 mmol) In 5 ml of acetic acld 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 mi of DCM and filtered through a pad of celite. The flltrate is evaporated to give 288
mp of a yellow oll which [s purified by chrometography (Blotage 128, I= 7.5 cm, ethyl
acetate/ethancl 9:1).
Yield: 144 mg (83.3%) of a yellow oll. MS (ESI): 228 [M+H]", 1H-NMR (DMSO-dg): & (ppm)
4.45 (m, 1H), 4.00 (m, 2H), 3.8 - 3.75 (m, 4H), 3.80 (m, 1H), 2.65 {m, 1H), 2.55 (m, 1H),
1.90 (m, 2H), 1.75 (m, 1H), 1.45 (m, 1H), 1.18 (t, 3H).

(4) (9RS,8aSR)-1{Octahydro-pyrido[2,1-c][1,4]oxazin-8-yl)}-methanocl (racemats)
(63)
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To a solutlon of 66 (114 mg, 0.5 mmol) In 5 m! of anhydrous THF Is added LAH (40 mg, 1.0
mmol) and the mixture refiuxed for § hours. The mixiure le cooled to 0°C and treeted
successively with 0.04 ml of water, 3N equeous sodium hydroxide (0.04 mi, 0.12), and 0.12
mi of water. The mixture Is stimed for 15 min. and then exiracted three times with DCM. The
combined organic phases ara dried over anhydrous sodium sulphate and evaporated under
educed pressure. The residual pale ysllow oil (75 mg) Is purified by chromatography
(Blotage 128, I= 7.5 cm, DCM/MeOH/conc. Ammonla 85:4.5:0.5),

Yiald: 35.1 mg (41.0%) of a pale yellow oll. MS (ESI): 172 [M+H]", 1H-NMR (DMSO-d,): &
(ppm) 4.30 (br s, 1H), 3.65-3.56 (m, 4H), 3.50 — 3.35 (m, 2H), 2.70 (br d, 1H), 2.55 (brd,
1H}, 2.10-1.95 (m, 2H), 1.85 - 1.60 (m, 2H), 1.60-1.50 (m, 2H), 1.35-1.20 (m, 2H).

S esis of (8R,8aS)-1-{hexa r 1-cl[1,4loxazin-8-yl}-methanol
AC 67) [rea h [ H

"J

(1) ~4-Ox0-3,4,8,7-tetrahydro-1H-pyrrolof2,1-c][1,4loxazine-8-carboxylic acld ethyl

estor (68)
To a suspenslon of sodium hydride (480 mg, 60% In mineral oil, 12 mmof) In 10 ml of
anhydrous THF Is added morpholine-3,5-dione (1.2 g, 10 mmof) in 20 ml of THF under an
argon athmosphers. After 10 min., 1-carbethoxycyclopropyitriphenylphosphonium
tetrafiuoroborate (Fuchs’ reagent, 6.8 g, 11 mmol)) in 20 ml of THF are added and the
mixture is reflixed for 21 hours. After cooling, the auspenalon Is concentrated on a rotary
evaporsator, 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 svaporated. The residual yellow oll (3.04 g) Is purified by chromatography
(Sllica gel 60, 0.083-0.2 mesh, cyclohexane/ethyl acetats 1:1).

Yield: 1.08 g (5§1.2%) of a coloriess solid. MS (El): 211 [M]", 1H-NMR (DMSO-dy): 3 (ppm)
4.77 (8, 2H), 4.17 (s, 2H), 4.11 (q, 2H), 3.82 (m, 2H), 2.70 (m, 2H), 1.22 (t, 3H).
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(2) (8RS,8aSR)-4-Oxo-hexahydro-pyrrolo[2,1-¢][1,4]loxazine-8-carboxyllc acid ethyl
ester (racemate) (89)

A solution of 88 (1.056 g, 5.0 mmoi) in 25 mi of acetic acid is hydrogenated over 1.056 g of
platinum dicxide at RT and normal pressure for 18 hours. The black suspension ls dikuted
with 20 ml of DCM and filtared through a pad of celtte.The filtrate is evaporated to give 1.08
g of & yellow oll which Is purified by chromatography (Sllica gel 80, 0.083-0.2 mesh, ethyl
acetate’/gthanol 8:1). '

Yleld: 808 mg (75.7%) of a yellow oll. MS (ESI): 214 [M+H]", TH-NMR (DMSO-dy): 5 (ppm)
4.15-3.80 (m, 6H), 3.70-3.05 (m, 4H), 2.70 - 1.90 (m, 2H), 1.18 {t, 3H).

(3) (8BRS,%aSR}-1-{Hexahydro-pyrrolo[2,1-c][1,4]oxazin-8-yl}-methanol (racemats)
(67)
To a solution of 88 (1.1 g, 5.0 mmol)in 50 mi of anhydrous THF are added LAH (400 mg, 10
mmof) end the mixture refiuxed for 18 hours. The mixture ls cooled to 0°C and treatsd
successively with 0.4 m! of water, 0.4 m| of 3N aq. sodium hydroxide, and 1.2 ml of water.
The mibdure I8 stired for 15 min. and then aextracred three times with DCM. The combined
organic phases are dried over anhydrous sodium sulphate and evaporated. The residual
yellow oll (880 mg) Is purlfied by chromatography (8ilica gel 80, 0.083-0.2 meeh,
DCM/MeOH/conc. ammonia 80:9:1).
Yield: 552 mg (70.2%) of a pink oll. MS (ESI): 158 (M+H]", 1H-NMR (DMSO-de): 3 (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), 2.16-1.80 {m, §5H), 1.76 {m, 1H), 1.20 (m, 1H).

8 Is of 4-{2-Azepan-1 1 mine di-| hloride {70):

o

(1)  1-[2-{4-Nitro-phenyl)-ethyl]-azepane (71)
1-(2-Bromo-ethyi}-4-nitro-benzene (10 g, 43.47 mmol) s added under argon to a mbdure of
azepane {4.9 ml, 43.47 mmol) and potassium carbonate (8 g, 43.47 mmol) in 100 ml of

6(
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DMF. After stiring over night et room temperature, the mixture Is filtered and evaporated
under high vacuum. The reeidue s disacived In sttyl acetste, washed with water and brine
and dried over sodium sulfate. Evaporation gave 0.1 g (84%) of a yellow oll.

MS (ESI): 247.2 [M+H]', 1H-NMR (CDCly): 5 (ppm) B.15 (d, 2H), 7.55 (d, 2H), 2.87 (L, 2H),
2.73 (£, 2H), 2.65 (, 4 H), 1.5 - 1.8 (m, 8H).

(2) 4+2-Azepan-1-yl-ethyl)-phenylamine di-hydrochloride (70)
Compound 71 (8.1 g, 36.65 mmol) is hydrogenated for 3h at roam temperature with
palladium on carbon In 150 mi of ethanol end 18.3 ml of 4M aqueous hydrochloric acid. The
mixture Is flltered over cellte and evaporated.

" Yield: 10:7 g (100%) of a beige solld. MS (ES!): 218 [M+HT', 1H-NMR (CDCh): & (ppm)

10.85 (br, 1H), 9.8 {br, 3H), 7.3 (m, 2H), 7.2 (m, 2H), 3.42 (m, 2H), 3.25 (m, 2H), 3.18 (m, 2
H), 3.08 (m, 2H), 1.85 (m, 4H), 1.68 (m, 2H), 1.58 (m, 2H).

Synthesis of [{R})-1-{4-Amino-phenyl)-ethyll-m ro-pyran-4-yll-amine di-
h chioride {72 ction scheme 11);

Nean

(1)  Methyl-l(R)-1-{4-nitro-phenyl)-ethyl]{tetrahydro-pyran-4-yl}-amine {73)
(R}-a-MethyH4-nitro-benzylammonlum 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, 18 mmol, 85%) Is added under stiming at room
temperature; after 18 hours reaction ime formaldshyde (2.4 ml, 30% [n water) s added
followed by sodium triacetoxyborohydride {3 g, 14 mmol, 85%) and the mixiure is again
stimed for 18 hours at room temperature. After addition of 2m HCI the product is lsolated by
distributlon between aquecus ammonia and EtOAc. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, filterad and evaporated under
reduced pressure. The crude product (3.2 g, 82 %) Is used without further purification.

MS (ESI): 265 (M+H]", 1H-NMR (CDCly): & {ppm) 8.20 (d, 2H), 7.55 (d, 2H), 4.0 (br m, 2H),
3.05 {(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)
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{(2) [R)-1{4-Amino-phenyl}-ethyl]-methyl{ietrahydro-pyran-4-yl}-amine di-
hydrochloride (72)

Methyl-[(R)-1-{4-nitro-phenyl)-sthyl]-{tetrahydro-pyran-4-yi}-amine 73 from above (3.2 g, 12
mmol)} ls stimed with RaNI {1 g) in 100 m! of MeOH. Hydrazine monohydrete (3.2 ml) is
added dropwise at room temperature and the reaction mbdure Is stimed for further 3 hours.
After fiitration and evaporation under reduced pressure the product Is isolated by diatribution
bsiween EL20 and brine, drying the organic phass with aodium sulfate, filtratlon and
evaporation as yellow oll (2.8 g, 82 %).
MS (ESI): 235 [M+H]*, 1H-NMR (CDCl): 8 {(ppm) 7.16 (d, 2H), 8.85 (d, 2H), 4.0 (br m, 2H),
3.7 (br m, 1H), 3.6 (NH2), 3.3 (br m, 2H), 2.7 (br m, 1H), 2.20 (s, 3H), 1.7 (br m, 4H), 1.30
(d, 3H)

ctlo eme 12;

RNH,

TBTU

DIEA
0 DMF R4 (o)

v—i
RS N OH RS N -R
Re R1 Rt H

An llustrative example Is given below.

Example 1

4-Methoxy-1H-Indole-2-carboxyllc acld [1-(2-azepan-1-yl-athyl)-plperidin-4-yl}-amide
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A solution of 4-Methoxy-1H-indole-2-carboxylic acld (930 mg, 4.88 mmol), emine 5 (1.63 g,
4.86 mmol) and DIEA (2.5 ml, 14.58 mmol) in 20 m! of DMF is trested with solild TBTU {1.56
g, 4.86 mmol). The mixture iIs etimed over night and then evaporated. The crude residue is
dissolved in EtOAc and washed twice with sodlum bicarbonate {10%). The aqueous layers
are re-extracted with DCM, the combined organic layers are washed with brine and dried
over sodium sulfate. The crude product le then purifled by chromatography on silicage! using
DCM (saturated with ammonla) and MeOH (from 0% to 2%).

Yleld: 0.875 g (50%) of baige powder.

MS (ESI): 399.3 [M+H]", 1H-NMR (DMSQ-dy): & (ppm) 11.85 (s, 1H), 8.24 (d, 1H), 7.28 (s,
1H), 7.09 {t, 1H), 7.0 (d, 1H), 6.5 {d, 1H), 3.75-3.0 (m, 4H), 2.82-3.25 (m, 8H), 2.73 (m, 2H),
2.27 (m, 2H), 1.52-1.8 (m, 12H).

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

Example 2

4-lsopropoxy-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi[}-amide

P
&MO‘\_O

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

MS (ES!): 427.3 [WHH]", 1H-NMR (DMSO-d,): 5 (ppm) 8.24 (d, 1H), 7.22 (d, 1H), 7.08 {t,
1H), 6.98 {d, 1H), 8.51 (d, 1H), 4.75 (m, 1H), 3.75 (m, 1H), 2.99 (m, 2H), 2.53-2.84 (m, 6H),
2.38 (m, 2H), 2.02 (m, 2H), 1.77 (m, 2H), 1.48-1.83 (m, 10H), 1.35 (d, 8H).

6y
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(1)  Step A: 4-Hydroxy-1H-Indole-2-carboxyllc acid methyl ester (75)

To an ice cold solution of 4-Methyloxy-1H-Indole-2-carboxylic acid meﬂ'lyl ester (1 g, 4.87
mmol) in DCM (10 ml) is added BBr3 (1M In DCM, 4.8 mi, 4.9 mmol). It ls stired for 1 hour
and another equivalent (4.9 ml) of BBra is added. After another hour, the mixture Is poured
on ice and the pH Is adjusted to 7 with sodium bicarbonate. Extraction with DCM gave a
yellow powder.

Yield: 0.82 g (88%). MS (ESI): 192.0 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 14.78 (br s, 1H),
9.73 (s, 1H), 7.21 (d, 1H), 7.05 (dd, 1H), 8.80 (d, 1H), 8.4 (d, 1H), 3.88 (s, 3H).

(2) Step B: 4lsopropoxy-1H-Indole-2-carboxyllc acid methyl ester (76)

DEAD (0.227 mi, 1.47 mmol) Is slowly added to & solution of 4-Hydroxy-1H-indole-2-
carboxylic acld methyt ester 75 (200 mg, 1.05 mmol), triphenyiphosphine (384 mg, 1.47
mmol) and Isopropanol {C.108 ml, 1.43 mmol) in 2 m! of THF. Stirring Is continued for 20
minutes and the solvent Is then evaporated. The crude mixture I8 purified by chromatography
on silicagel using cyclohaxane/EtOAc (8/1).

Yield: 89 mg (37%). MS (ES): 234.0 [M+H]", 1H-NMR (DMSOQ-dg): 3 (ppm) 11.89 (s, 1H),
7.28 (t, 1H), 7.07 (8, 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 methy! ester 78 (114 mg, 0.49 mmol) is disacived
in 5 ml of THF. A 2M-solution of LIOH In water (2.5 ml, 5 mmol) s added and the mixture Is
stimed for 48 hours. The solvent Is then evaporated and the residue is partitioned between
water and EtOAc, The water layer is acidified with HCI and extracted twice with EtOAc. The
combined organic layers are washed with brine, dried over anhydrous sodium sulfats, filtered
and evaporated to give a yellow powder.,

Yield: 85 mg (89%). MS (ESI): 210.9 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.72 (br s, 1H),
7.14 (dd, 1H), 7.0 (m, 2H), 8.55 (d, 1H), 4.72 (m, 1H), 1.33 (d, 6H).

65
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Example 36b

4-1sopropaxy-1H-indole-2-carboxylic ackd {1-{2-(4-hydraxy-piperidin-1-yi)-ethyl]-piperidin-4-

yi)-amide
P

étﬁ:{)‘x@m

This compound s synthestzed analogously to Example 1 from 4-sopropoxy-1H-ndole-2-
carboxylic acid 74 (preparation see Example 2) and amine 21.

MS (ESI): 420.3 [M+H]", TH-NMR (DMSO-dy): 8 (ppm) 11.42 (s, 1H), 8.2 (d, 1H), 7.19 (s,
1H), 7.02 {t, 1H), 6.64 (d, 1H), 6.48 (d, 1H), 4.72 (m, 1H), 4.5 (br. 8, 1H), 3.74 (m, 1H), 3.25-
3.45 (m, 3H), 2.88 {m, 2H), 2.71 {m, 2H), 2.37 {tr. 8, 4H), 2.0 (m, 4H), 1.73 {m, 4H), 1.54
(m, 2H), 1.33 (d, 6H).

Example 4

4-Cyclopropylimethoxy-1H-ndole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-plperidin-4-yi)-

i -
;'O‘-\_O

This compour |s aynthesized analogously to Example 1 from 4-Cyclopropylmethoxy-1H-
indole-2-carbaxylic acld 77 (preparation see below) and amine 6.

MS (ES!): 430.3 [M+H]", 1H-NMR (DMBO-d): & (ppm) 11.43 (s, 1H), 8.2 (d, 1H), 7.27 (s,
1H), 7.01 (1, 1H), 8.98 {d, 1H), 6.42 (d, 1H), 3.9 (d, 2H), 3.72 (m, 1H), 2.87 {m, 2H), 2.52-
2.62 (m, 8H), 2.37 (m, 2H), 2.0 (m, 2H), 1.78 (m, 2H) 1.47-1.63 (m, 10H), 1.3 {m, 1H), 0.61
(m, 2H), 0.37 (m, 2H).
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8 osls ] ] 1H-Indole-2-car lc acld {77):

(1) Step A: 4-Cyclopropyimethoxy-1H-indole-2-carboxylic acld (78)

DEAD (2.1 ml, $3.85 mmol) Is slowly added to & solution of 4-hydroxy-1H-ndole-2-carboxyile
acid ethyl ester 79 (2 g, 9.75 mmol), triphenyiphosphine (3.58 g, 13.65 mmol) and
cyclopropyl-methanol (1.05 ml, 12.28 mmol) in 20 ml of THF, so that the temperature always
remalned below 30 OC. Stiming is continused for 2 hours and the solvant Is then evaporated.
The crude resldue Is purified by chromatography {cyclohexane:EtQAc / 95:5). Yield: 1.17 g
(46%).

MS (ESI): 260.1 [M+H]’, 1H-NMR (CDCly): 5 (ppm) 8.85 (8, 1H), 7.4 (s, 1H), 7.19 (t, TH),
6.90 (d, 1H), 6.45 (d, 1H), 4.4 (q, 2H), 3.95 (d, 2H), 1.41 (&, 3H), 1.34 (m, 1H), 0.66 {m, 2H),
0.4 (m, 2H).

(2) ° Step B: 4-Cyclopropyimethaxy-1H-ndole-2-carboxylic acld (77)

The 4-cyclobutylmethoxy-1H-Indole-2-carboxylic acld ethyl ester 78 obtalned above is mixed
with a 2M-solution of KOH In EtOH (18.9 mi, 33.8 mmol) and etirred for 24 hours. The
solvent Ia then evaporated and the residue Is partitioned between water and DCM. The water
layer s acidifled with HC| and sxtracted 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 (86%).
MS (ESI): 232.2 M+H]", 1H-NMR (CDCly): 5 (ppm) 8.84 (e, 1H), 7.55 (s, 1H), 7.26 (t, 1H),
7.01 (d, 1H), 8.48 (d,'1H), 3.97 (d, 2H), 1.38 (m, 1H), 0.68 (m, 2H), 0.41 (m, 2H).

Example &

4-Cyclopropyimethoxy-1H-Indole-2-carboxyflc acld {1-{2-(4-hydroxy-piperidin-1-yl)-ethyl}-
piperidin-4-yl}-amide
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This compound Is synthesized analogously to Example 1 from 4-Cyclopropylmethoxy-1H-
Indole-2-carboxylic acld 77 (preparaiion see Example 4) and amine 21.

MS (ESI): 441.3 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.43 {8, 1H), 8.2 (d, 1H), 7.27 (s,
1H), 7.01 {t, 1H), 8.96 (d, 1H), 8.42 (d, 1H), 4.48 (d, 1H), 3.91 (d, 2H), 3.72 (m, 1H}, 3.4 (m,
1H), 2.88 {m, 2H), 2.71 (m, 2H), 2.38 (br. 8, 4H) 1.89 (m, 4H), 1.75 (m, 2H), 1.68 (m, 2H),
1.54 (m, 2H), 1.22-1.42 {m, 3H), 0.61 (m, 2H), 0.37 (m, 2H).

Example 8

4-Cyclopropytmethoxy-1H-indole-2-carboxylic acld {1-[(S)-2-(4-hydroxy-plparidin-1-yf}-
propyf-piperidin-4-yl}-amide

&

;O}Qo..

This compound Is synthesized analogously to example 1 from 4-cyclopropyimethoxy-1H-
Indole-2-carboxylic acid, 77 (see example 4) and amine 50.

MS (ESI): 455.4 [M+H]", 1H-NMR (CDyOD): & (ppm) 7.14 (s, 1H), 6.88 (t, 1H), 6.89 (d, 1H),
6.33 (d, 1H), 3.83 (d, 2H), 3.75 {m, 1H), 3.45 (m, 1H), 2.83 (M, 1H), 2.77 (m, 1H), 2.68 (m,
3H), 2.39 (m, 1H), 2.28 (m, 2H), 2.11 (m, 2H), 1.85 (m, 1H), 1.78 (m, 2H), 1.73 (m, 2H), 1.56
(m, 2H) 1.42 (m, 2H), 1.21 (m, 1H), 0.83 (d, 3H), 0.51 (m, 2H), 0.28 (m, 2H).

Example 7

4-Cyclopropylmethoxy-1H-indole-2-carboxylic acld {1-{(S)-2-((3S,48)-4-hydroxy-3-methyl-
piperidin-1-y[)-propyl}-piperidin-4-y[}-amide
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This compound Is synthestzed analogously to example 1 from 4-cyclopropyimethoxy-1H-

Indale-2-carboxylic acid, 77 (see axample 4) and amine 56.

MS (ESI): 468.2 [M+H]", 1H-NMR (DMSO-da): 5 (ppm) 11.44 (s, 1H), 8.2 (d, 1H), 7.27 (s,
1H), 7.01 (&, 1H), 8.85 (d, 1H), 8.41 {d, 1H), 4.44 (d, 1H), 3.81 (d, 2H), 3.74 (m, 1H), 2.61-
2.85 (m, 6H), 2.04-2.38 (m, 4H), 1.85-1.97 (m, 2H), 1.66-1.81 (m, 3H), 1.45-1.63 (m, 2H),
1.2-1.43 {m, 3H), 0.91 (d, 3H), 0.87 (d, 3H), 0.61 (m, 2H), 0.37 (m, 2H).

Example 8

4-Isobutoxy-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yt-ethyl)-pliperidin-4-yil-amide

X

étl?—(n‘O‘\_O

This compound [a synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acid 80 (preparation ses below) and amine 8.

MS (ESI): 441.3 (M+H]", 1H-NMR (DMSO-d,): 5 (ppm) 11.45 (e, 1H), 8.21 (d, 1H), 7.23 (d,
tH), 7.03 {t, 1H), 8.97 (d, 1H), 6.48 (d, 1H), 3.84 (d, 2H), 3.75 (m, 1H), 2.89 {m, 1H), 2.53-

2.87 (m, BH), 2.41 (m, 2H), 2.1 (m, 1H), 2.02 {m, 2H) 1.78 (m, 2H), 1.48-1.62 (m, 8H), 1.08 -

(d, 8H).

Synthesls of 4-4130b =1 ole-2-car| lic acld H

¢t
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(1)  Step A: 4-Hydroxy-1H-indole-2-carbaxylic acld ethyl ester (79)

To a solution of 4-Benzyloxy-1H-Indole-2-carboxylic acid ethyl ester (28 g, 8.2 mmol) In a
mixture of MeOH (750 ml) and DCM (500 ml) Is edded 1 gram of Pd/C (10%). Itle
hydrogenated under normal pressure for 24 houra, After filtration and evaporation a white
powder is obtalned.

Yield: 19.63 g {87%). MS (ESI): 208.0 [M+H]*, 1H-NMR (DMSO-d,): & (ppm) 11.72 (br s,
1H), 9.88 (s, TH), 7.2 (8, 1H), 7.05 (t, 1H), 8.98 (d, 1H), 6.38 (d, 1H), 4.33 (q. 2H), 1.32(,
3H).

(2) Step B: 4lsohutoxy-1H-indole-2-carboxylic acld sthyl ester {81)

DEAD {10.2 ml, 85.28 mmol) Is alowly added to a solution of 4-Hydraxy-1H-Indole-2-
carboxyllc acid ethyl ester 79 {9.57 g, 48.63 mmol), triphenyliphosphine (17.12g, 85,28
mmol} and isobutanol (5.8 ml, 83.42 mmol) In 100 ml of THF, so that the temperature always
remalned below 30 OC. Stirring Is continued for 3 hours and the solvent ls then evaporsted.
The crude mixture ts purifled by chromatography on sflicagel using firet cyclohexane aa
eluent, then Increasing amounts of EtOAc (from 5% to 50%).

Yield: 8 g (85%).

MS (ESI): 260.0 M+H]", TH-NMR (DMSO-dy): 5 (ppm) 8.98 (s, 1H), 7.38 (s, 1H), 7.22 {t,
1H), .99 (d, 1H), 6.48 (d, 1H), 4.4 (q, 2H), 3.88 (d, 2H), 2.2 (m, 1H), 1.42 (t, 3H), 1.09 (d,
BH).

(3)  Step C: 4-Isobutoxy-1H-Indole-2-carboxylic acld (80)

4-1sobutoxy-1H-indole-2-carboxylic acld ethyl ester 81 (5.2 g, 19.9 mmol) is mixed with a 1M-
solution of KOH in EtOH (99.5 ml, £9.5 mmol) and stimed for 24 hours. The solvent fe then
evaporated and the residue Is partitioned between weter and ether. The water layer is
acldified with HCI and extracted twice with ether. The combined organic layers are washed
with brine, dried over anhydrous sodlum sulfate, filtered and evaporated to give a beige '
powder.

Yield: 4.32 g (83%). MS (ESI): 234.2 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.74 (br 8, 1H),
7.13 (dd, 1H), 7.08 (8, 1H), 7.0 (d, 1H), 6.48 (d, 1H), 3.85 (d, 2H), 3.35 (br s, 1H), 2.1 (m,
1H), 1.03 (d, BH).
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Example §

4-1sobutoxy-1H-Indole-2-carboxylic ackd [1-(2-plperidin-1-yl-ethyl)-piperidin-4-yl}-amide

h¢

A

;-C"—\_,Q

This compound |s synthesized analogously to Example 1 from 4-lsobutoxy-1H-indole-2-
carboxylic acld B0 (preparation see Example 8) and anilne 1.

MS (ESI): 427.3 [M+H[", 1H-NMR (DMSO-dy): 3 (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.23 (d,
1H), 7.03 (t, 1H), 6.98 (d, 1H), 3.84 (d, 2H), 3.75 (m, 1H), 2.88 (m, 2H), 2.38 (m, 8H), 2.1 (m,
1H), 2.02 (m, 2H), 1.78 (m, 2H)}, 1.32-1.63 (m, 8H), 1.07 (d, 6H).

4-Isobutoxy-1H-Indole-2-carboxyllc acid {1-{2-(RS)-2-msthyl-piperidin-1-yl)-ethyi]-piperidin-4-

yl}-amide \(
(&?ﬁ-o-\_p

This compound [s synthesized analogously to Example 1 from 4-Jsobutoxy-1H-Indole-2-
carboxylic acld 80 (preparation ses Exemple 8) and amine 10.

MS (ESI): 441.3 (M+H]", 1H-NMR (DMSO-dg): 8 (ppm) 11.43 (s, 1H), 8.18 (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), 1.08 (d, 8H), 1.01 (d, 3H).

Example 11

4-|sobutaxy-1H-Indole-2-carboxyllc acld {1-{2-(4-methy}-piperidin-1-yi)-ethyl}-piperidin-4-yl}-

amide
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sesd
OO
This compound Is synthesized analogously to Example 1 from 4-1sobutoxy-1H-ndole-2-
carboxylic acld 80 (preparation see Enrnpla 8) and amine 7.
MS (ESI): 441.3 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.44 (s, 1H), 8.2 (d, 1H), 7.22 (d,
1H), 7.02 (t, 1H), 8.96 (d, 1H), 6.46 (d, 1H), 3.86 (d, 2H), 3.75 (m, 1H), 2.86 (m, 4H), 2.4 (br

8, 4H), 2,11 (m, 1H), 2.02 (m, 2H), 1.9 (m, 2H), 1.78 (m, 2H), 1.55 (m, 4H), 1.3 (m, 1H), 1.11
{m, 2H), 1.08 (d, 6H), 0.88 (d, 3H).

Example 12
4sobutaxy-1H-Indole-2-carboxylic acid {1{2+(2,8-dImethyl-piperidin-1-yi)-ethyl}-piperidin-4-

yll-amide \( |
&Hroxb

This compound s synthesized analogously to Example 1 from 4-lsobutexy-1H-indole-2-
carboxyllc acid 80 (preparation see Example 8) and amine 27.

MS (ESI): 455.3 [M+H])", 1H-NMR (DMSO-dy): § (ppm) 8.2 (d, 1H), 7.22 (d, 1H), 7.04 {1, 1H),
8.96 (d, 1H), 8.45 (d, 1H), 3.85 (d, 2H), 3.75 (m, TH), 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), 1.46-1.85 (m, 5H), 1.0-1.35 (m,

16H).
Example 13

4-lsobutoxy-1H-Iindole-2-carboxyllc acld {1-{2-((R)-3-hydroxy-piperidin-1-yl)-ethyl)-piperidin-4-
yl}-amide

72
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This compound Is synthesized analogously to Example 4 from 4-lsobutoxy-1H-Indole-2-
carboxylic acid 80 {preparation see Example 8) and amine 12.

MS (ESI); 443.3 [M+H]", 1H-NMR (DMSO-do): & (ppm) 11.45 (s, 1H), 8.21 (d, 1H), 7.23 (s,
1H), 7.04 (&, 1H), 6.97 (d, 1H), 6.45 (d, 1H), 4.54 (d, 1H), 3.84 (d, 1H), 3.75 (m, 1H), 3.42 (m,
1H), 2.62-2.83 (m, 2H), 2.48 (br 8, 4H), 2.1 (m, 1H), 2.0 (m, 2H), 1.3-1.9 (m, 11H), 1.06 (d,
BH).

Example 14

4-Jsobutoxy-1H-indole-2-carboxyllc acid {1-[2-((S)-3-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-

?IHOIQ..

This compound s obtained by preparative separation of racemic material using a chiral
HPLC stationary phase (CHIRALCEL OJ-H 1170). The absolute stereochemisiry ls assigned
by comparison with the enaniomaerically defined (R)-lsomer of axample 13.

Example 15

4-{sobutoxy- 1H-Indole-2-carboxylk acid {1-[2-{4-hydroxy-plperidin-1-yf)-ethyl}-piperidin-4-yi}-

hd
&N-Q—\_O_m

R
73
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This compound Is synthealzed analogously to Example 1 from 4-lsobutoxy-1H-indole-2-
carboxylic acld 80 {preparation see Exampla 8) and amine 21.

MS (ESI): 443.3 [M+H]", 1H-NMR (DMSO-d,): 8 (ppm) 11.45 (s, 1H), 8.2 (d, 1H), 7.23 (d,
1H), 7.04 {t, 1H), 6.97 (d, 1H), 8.45 (d, TH), 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), 1.78 (m, 2H), 1.88
(m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 1.08 (d, 8H).

Example 18

4-lsobutoxy-1H-Indole-2-carboxylic acld {1-{2-(3-hydroxy-8-axa-bicyclo[3.2.1]oct-8-yi)-ethyl}-

piperidin-4-yl-amide \f
@‘{'Q'\_@“ o

This compound Is synthesized analogously to Example 1 from 4-lsobutoxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and amine 24.

MS (ESI): 469.3 [M+H]", 1H-NMR (DMSO-ds): 8 (ppm) 8.23 (d, 1H), 7.72 (s, 1H), 8.9-7.1 (m,
2H), 6.46 (d, 1H), 4.57 (br 8, 1H), 3.85 (d, 2H), 3.77 (m, 1H), 3.2-3.7 (br m, 4H), 2.84 (m,
2H), 2.76 (m, 2H), 2.58 (m, 2H), 1.5-2.25 (m, 15H), 1.06 (d, 6H).

Example 17

4-lsobutoxy-1H-Indole-2-carboxylic acld {1-[(S)-2-(4-hydroxy-plperidin-1-yl)-propyf]-piperidin-

4yl-amide \(
éfu\";-Q}Om

This compound is eyntheslzed analogously ic example 4 from 4-sobutoxy-1H-Indole-2-
carboxylic ackd, 80 (see example 8) and amine 50.
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MS (ESI): 457.2 (M+HT'", 1H-NMR (DMSO-dg): & (ppm) 11.43 (s, 1H), 8.19 (d, 1H), 7.22 (d,
1H), 7.02 &, 1H), 8.98 (d, 1H), 6.4 (d, 1H), 4.47 (d, 1H), 3.84 (d, 2H), 3.73 (m, TH), 3.57 {m,
1H), 2.6-2.95 (m, 5H), 2.05-2.38 (m, 6H), 1.62 (m, 1H), 1.78 (m, 2H), 1.89 (m, 2H), 1.2-1.85
(m, 4H), 1.05 (d, 6H), 0.62 (d, 3H).

Example 18

4-Jsobutoxy-1H-Indole-2-carboxylic acld [4-{2-azepan-1-yl-ethyl}-phenyll-amide

>

This compound Is synthesized analogously to Example 1 from 4-Isobutoxy-1H-indole-2-
carboxylic acld 80 (preparation see Example 8) and amine 70.

MS (ESI): 434.3 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.85 (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), 8.40 (d, 1H), 3.88 (d, 2H), 2.57-
2.62 (m, 8H), 2.13 (m, 2H), 1.48-1.83 (m, 8H), 1.08 (d, 6H).

mple 19

4-lsobutoxy-1H-Indole-2-carboxylic acld {(4-{methy(tetrahydro-pyran-4-yl)}-amina}methyl}-
cyclohexyl)}-amide

This compourd Is synthesized analogously to Exampie 1 from 4-lsobutaxy-1H-indole-2-
carboxylic acid 80 (preparation see Example 8) and trans-4-Amino-cyclohexylmethyl)-
methyl-(tetrahydro-pyran-4-yl-amine (WO2000088203)
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MS (ESI): 442.3 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.43 (s, 1H), 8.18 (d, 1H), 7.23 (s,
1H), 7.03 (t, 1H), 6.98 (d, 1H), .45 (d, 1H), 3.82-3.93 (m, 4H), 3.74 (m, 1H), 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), 1.8 (m, 2H), 1.2-
1.48 (m, 5H), 1.08 (d, 6H).

Example 20

4-Isohuloxy;1 H-indole-2-carboxyllc acid (4-{[methyl-(tstrahycro-pyran-4-yl)-amino}-methyl}-

phenyl)-amide \L/
(?:[R*n@ﬂ).@o

This compound le syntheslzed analogously to Example 1 from 4-lsobutoxy-1H-indole-2-
carboxylic ackd 80 (preparation see Example 8) and (4-Amino-barzyl)-methyl-(tetrahydro-
pyran-4-yl)-amine (WQ9032488).

MS (ESI): 438.2 [M+H]", 1H-NMR (DMSO-dy): 5 (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), 8.5 (d, 1H), 3.84-3.94 (m, 4H), 3.52
(s, 2H), 3.22-3.32 (m, 2H), 2.8 (m, 1H), 2.08-2.2 (m, 4H), 1.72 (m, 2H), 1.53 (m, 2H), 1.07
(d, 6H).

4-|sobutoxy-1H-Indole-2-carboxyllc acld (4-{{R)-1-[methyl-(tetrahydro-pyran-4-yl}-amino}-
ethyl}-phenyl)-amide

040
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This compound Is synthesized analogously to Example 1 from 4-lsobutoxy-1H-Indole-2-
carboxylic acld 80 (preparation see Example 8) and amine 72,

MS (ES!): 460.2 [M+H]', 1H-NMR (DMSO-dy): 5 (pprm) 11.68 (s, 1H), 10.12 (s, 1H), 7.73 (d,
2H), 7.5 (d, 1H), 7.3 (d, 2H), 7.08 (t, 1H), 7.02 (d, 1H), 6.5 (d, 1H), 3.76-3.21 (m, 5H), 3.1~
3.33 (m, 2H), 2.68 (m, 1H), 2.04-2.2 (m, 4H), 1.38-1.88 (m, 4H), 1.28 (d, 3H), 1.08 (d, 6H).

Example 22

4-Cydlobutyimethoxy-1H-Indole-2-carbaxylic acld [1-{2-ezepan-1-yl-ethyl)-plperidin-4-yi}-

=
o

*This compound s synthestzed analogously to Example 1 from 4-Cyclobutyimethoxy-1H-
indole-2-carboxylic acld 82 (preparation see below) and amine 6.

MS (ESI): 453.3 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.43 (s, 1H), 6.21 (d, 1H), 7.10 (s,
1H), 7.03 {t, 1H), 6.98 (d, 1H), 8.47 {d, 1H), 4.05 (d, 2H), 3.74 (m, 1H), 2.88 {m, 2H), 2.78
(m, 1H), 2.65-2.7 {m, BH), 2.4 (m, 2H), 1.83-2.18 (m, 8H), 1.78 (m, 2H) 1.47-1.63 (m, 10H).

thosis of butylm -1H-Indolg-2-c lic acld (82):

(1)  Step A: 4-Cyclobutyimethoxy-1H-indole-2-carboxylic acld (83)

DEAD (2.1 ml, 13.65 mmol) ls elowly addsd to a solution of 4-hydroxy-1H-indole-2-carbaxylic
acld ethyi sster 79 (2 g, 9.75 mmol), triphsnylphosphine (3.58 g, 13.65 mmol) and
cyclobutyk-methanol (1.25 ml, 12.26 mmol) In 20 ml of THF, 80 that the temperature always
remained below 30 OC. Stiring is continued for 2 hours and the solvent Is then evaporated.
The crude residue Is purifled by chromatography (cyciohexane:EtOAc / 95:5).
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Yield: 1.88 g (70%). MS (ESI): 274.2 [M+H], 1H-NMR (CDCl): 8 (ppm) 8.83 (s, 1H), 7.35 (s,
1H), 7.21 (1, 1H), 8.88 (d, 1H), 6.48 (d, 1H), 4.4 (q, 2H), 4.07 (d, 2H), 2.85 (m, 1H), 2.17 (m,
2H), 1.85 (m, 4H), 1.42 {t, 3H).

(2) Step B: 4Cyclobutyimethoxy-1 H-lndolo-!-carboxy[lc acid (82)
The 4-cyclobutylmethoxy-1H-Indole-2-carboxyilc acid ethyl ester 83 obtained above Is mixed
with 8 2M-solution of KOH In EtOH (16.8 ml, 33.8 mmol) and stimed for 24 hours. The
solvent is then evaporated and the residue is partitioned between water and DCM, The water
layer is acldified with HCI and extracted twice with EtOAc. The combined organic layers are
washed with brine, dried over anhydrous sodium sulfate, fillered and evaporated to give a
white powder.
Yleld: 1.85 g (89%). MS (ESI): 246.3 [M+H]", 1H-NMR (CDCly): 5 (ppm) 11.74 (br. 8, 1H),
7.14 (t, 1H), 7.03 (s, 1H), 6.99 (d, 1H), 8.51 {d, 1H), 4.05 (d, 2H), 2.8 {m, 1H), 2.1t (m, 2H),
1.83 (m, 4H).

Example 23

4-Cyclobutylmethoxy-1H-Indole-2-carboxyfic acid {1-[2-(3-(R)-hydroxy-plperidin-1-yl»-ethyl}-
piperidin-4-yl}-amide

T,
SN quQ

This compound Is synthestzed snalogously to Example 1 from 4-Cyclobutyimethaxy-1H-
Indole-2-carboxylic acld 82 (preparation ses Example 22) and amine 12.

MS (ESI): 4565.4 [M+H]", 1H-NMR (DMSO-dy): 8 (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 8, 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. 8, 4H), 1.83-2.2 (m, 8H), 1.77
{m, 4H), 1.56 {m, 4H), 1.38 (m, 2H).
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Example 24

4-Cyclobutyimethoxy-1 I-I-Indolo-z-carbmylllc ackd {1-{2-(4-hydroxy-piperidin-1-y)-ethyl}-

D'/\(&?-ng_\_O_m

This compound ls synthestzed analogously to Exampie 1 from 4-Cyclobutylmethoxy-1H-
Indole-2-carboxylk acid 82 (preparation see Example 22) and smine 24.

MS (ESI): 455.4 [M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.43 (s, 1H), 8.21 (d, 1H), 7.19 (s,
1H), 7.03 {t, 1H), 8.88 (d, 1H), 6.47 (d, 1H), 4.48 (s, 1H), 4.05 (d, 2H), 3.73 {m, 1H), 3.41 (m,
1H), 2.87 (m, 2H), 2.78 (m, 1H), 2.7 {m, 2H), 2.38 (m, 4H) 2.14 {m, 2H), 1.83-2.07 {m, 8H),
1.76 (m, 2H), 1.68 (m, 2H), 1.54 {m, 2H), 1.35 (m, 2H).

Example 25

4-Cyclobutyimethoxy-1H-Indole-2-carbaxylic acld {1-[2-((35,4S)4-hydraxy-3-methy}-
piperidin-1-yl)-ethyl]-plperidin-4-yl}-amide

¢
(.Y;Ehl{)'xQ..m

Thia compound Js synthesized analogously to example 1 from 4-cyclobutyimethoxy-1H-
Indole-2-carboxyllc acld, 82 (see exampis 22) and amine 14,

MS (ESI): 469.2 [M+H]', 1H-NMR (DMSO-dy): 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, tH), 2.84-
2.87 (m, 8H), 2.37 (m, 4H), 2.05-2.2 (m, 2H), 1.81-2.05 (m, 7H), 1.85-1.81 (m, 3H), 1.48-
1.85 (m, 3H), 1.27-1.48 (m, 2H), 0.86 (d, 3H).

77
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Example 28

4-Cyciobutyimethoxy-1H-indole-2-carboxyllc acld {1-{2-(3-(R)-hydroxy-piperidin-1-yi)-ethyl]-
piperidin-4-yf}-amide

D/\éﬁox@

This compound le eynthestzed analogously to Example 4 from 4-Cyclobutyimethoxy-1H-
indole-2-carbaxyllc acld 82 (preparation see Example 22) and amine 24,

MS (ESI): 461.3 (MHH]", 1H-NMR (DMSO-dy): 5 (ppm) 11.44 (s, 1H), 8.21 (d, 1H), 7.18 (s,
1H), 7.03 (¢, 1H), B.96 (d, 1H), 8.47 (d, 1H), 4.31 (br s, 1H), 4.04 (d, 2H), 3.8 (br. S, TH),
3.74 (m, 1H), 2.88 (m, 2H), 2.78 (m, 1H), 2.42 (br. m, 6H), 1.7-2.2 (m, 18H), 1.58 (m, 4H).

"OH

Example 27

4-Cyclobutylmethoxy-1H-Indole-2-carboxyllc acid {1-{(8)-2-(4-hydroxy-piperidin-1-yi)-propyl}-
plperidin-4-yl}-amide

(53»—(0

H “O}ND—OH
This compound la synthesized analogously to example 1 from 4-cyclobutyimethoxy-1H-
Indole-2-carboxylic acid, 82 (see example 22) and amine 50.
MS (ESI): 468.2 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.45 (8, 1H), 8.21 (d, 1H), 7.18 (s,
1H), 7.03 (t, 1H), 6.96 (d, 1H), 8.46 (d, 1H), 4.48 (d, 1H), 4.06 (d, 2H), 3.74 (m, 1H), 3.36

(m, 1H), 2.6-2.85 (m, 6H), 2.04-2.4 (m, 7H), 1.83-2.0 (m, 4H), 1.84-1.81 (m, 4H), 1.45-1.83
(m, 2H), 1.23-1.42 (m, 2H), 0.92 (d, 3H).

&0
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Exa 2

4-Cyclobutyimethoxy-1H-indole-2-carboxylic acld {1-{{5)-2+((38,45)-4-hydroxy-3-methyl-
piperidin-1-yl)-propy/}-piperidin-4-yi}-amide

g
A

This compound is synthesized analogously to example 41 from 4-cyclobutyimethoxy-1H-
indole-2-carboxylic acld, 82 (see exampie 22) and amine §8.

MS (ESI): 483.2 [M+H]", 1H-NMR (DMSO-d,): 5 (ppm) 11.48 (s, 1H), 8.22 (d, 1H), 7.10 (s,
1H), 7.03 (t, 1H), 6.90 (d, 1H), 6.48 (d, 1H), 4.44 (d, 1H), 4.04 (d, 2H), 3.74 (m, 1H), 2.6-2.85
{m, 7H), 2.33 {m, 1H), 2.24 (m, 1H).'2.02-2.19 (m, 4H), 1.82-2.01 (m, 6H), 1.68-1.81 {m,
3H), 1.45-1.64 (m, 2H), 1.2-1.43 (m, 2H)}, 0.81 (d, 3H), 0.87 (d, 3H).

Example 28

4-(3-Methyl-butyloxy)-1H-ndole-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-1-yl)-ethyf]-
piperidin-4-yl}-amide dihydrochioride

gl
es

nOxO_OH

This compound is synthesized analogously to Example 1 from 4-(3-methyl-butyloxy)-1H-
indole-2-carboxylic acld (84) (preparstion see below) and amine 21,

Yield: 110 mg (43%). MS (ESI): 457 [M+H]', 1H-NMR (DMSO-d,): 3 (ppm) 11.4 (8, 1H), 10.5
-10.8 {br, 2H), 8.58 (d, 1H), 7.22 (s, 1H), 7.05 (dd, 1H), 6.85 (d, 1H), 6.48 (d, 1H), 4.1 (%,
2H), 3.4 -3.75 (m, BH), 2.8 - 3.2 (m, 4H), 1.85 - 2.1 (m, 11H), 0.85 (d, 6H).
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Synthesls 3-methyi-bu -{1H-Indole-2-carboxylic acld (84):

This compound Is synthaesized analogously to (85) from 3-methyl-butan-1-ol.
Yleld: 0.54 g (100%). MS (ESI). 248 [M-HJ.

Example 30

4-Cyclopentyimethoxy-1H-Indole-2-carboxylic acid {1-[2-(4-hydroxy-plperidin-1-yl)-ethyl]-

Oﬁé{ﬁ@x@«

This compound is synthesized analogously to Example 1 from 4-Cyclopsntylmethoxy-1H-
Indole-2-carboxylic acld 86 (preparation see beiow) and amine 21.

MS (ESI): 480.3 [M+H]", 1H-NMR (DMSO-dy): 5 {(ppm) 11.42 (s, 1H), 8.19 (d, 1H), 7.18 (s,
1H), 7.01 (¢, 1H), 8.95 (d, 1H), 6.45 (d, 1H), 4.48 (br. 8, 1H), 3.93 {d, 2H), 3.72 (m, 1H), 3.4
(m, 1H), 3.15 (br.s, TH), 2.88 {m, 2H), 2.7 (m, 2H), 2.37 (m, 4H) 1.99 (m, 4H), 1.25-1.88 (m,
16H).

8 Is of 4-Cyclopen athoxy-1H-] 2-carboxylic acid (86):

(1) Step A: 4-Cyclopantyimethoxy-1H-Indole-Z-carboxylic acid ethyl ester (87)
DEAD (5.3 ml, 34.1 mmol} ls siowly added to a solution of 4-hydroxy-1H-Indole-2-carboxyfic
acld ethyl ester 78 (2 g, 24.38 mmol), friphenylphosphine (8.85 g, 34.1 mmol) and
cyciopentyl-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 [ then evaporated.
The crude residue le purified by chromatography (cyclohexane:EtOAc / ©0:10).
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Yield: 3.88 g (55%). MS (ESI): 288.3 [M+H]", 1H-NMR (CDCh): 5 (ppm) 8.86 (br. 8, 1H),
7.35 (s, 1H), 7.21 (1, 1H), 8.98 (d, 1H), 6.48 (d, 1H), 4.4 (q, 2H), 3.98 (d, 2H), 2.47 (m, 1H),
1.88 (m, 2H), 1.85 (m, 4H), 1.42 {t, 3H and overlapping m, 2H).

(2) Step B: 4-Cyclopentylmethoxy-1H-Indole-2-carboxylie acld (88)

The 4-cyclopentylimethoxy-1H-ndole-2-carboxylic acld ethyl ester 87 obtainad above is
mixed with a 2M-solution of KOH In EtOH (33.8 ml, 7.8 mmol) and stired for 24 hours. The
solvent is then evaporated and the residue Is partitioned between water and ether. The water
layer is acidifled with HCI and extracted twice with EtOAc. The combined organic layers are
washed with brine, dried over anhydrous sodlum sulfate, filtered and evaporaied to give »
white powder.

Yield: 2.55 g (73%). MS (ES!): 260.1 [M+H]", 1H-NMR (DMSO-da): 8 (ppm) 11.73 (br. 8, 1H),
7.12 (, 1H), 7.02 (s, 1H), 6.98 (d, 1H), 8.5 (d, 1H), 3.96 (d, 2H), 2.39 (m, 1H), 1.82 (m, 2H),
1.8 (m, 4H), 1.4 (m, 2H).

Example 31

4-(1,2-Dimethy}-propoxy)-1H-indole-2-carbaxyilc ack! [1-{2-azepan-1-yl-ethyl)}-piperidin-4-yl}-

YLEZI;?*LIOIO

Thie compound is synthesized analogously to Example 1 from 4-(1,2-Dimethyl-propoxy)-1H-

indole-2-carboxylic acld 88 (preparation see below) and emine 5.

MS (ESI): 455.2 M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.4 (s, 1H), 8.2 (d, 1H), 7.18 (d, 1H),
7.02 (dd, 1H), 8.83 (d, 1H), 6.47 (d, 1H), 4.37 (m, 1H), 3.74 (m, 1H), 2.88 (m, 2H), 2.52-2.62
(m, 8H), 2.37 (m, 2H), 1.86-2.08 (m, 3H), 1.76 (m, 2H), 1.48-1.62 (m, 10H), 1.24 (d, 3H), 1.0
{m, BH).
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Synthesls of 4-{1,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acld (88):

(1)  Step A: 4{1,2-Dimethyl-propoxy)-1H-Indole-2-carboxylic acld ethyl ester (86)

DEAD (5.3 ml, 34.1 mmol) is slowly added to a solution of 4-Hydroxy-1H-Indole-2-carboxylic
acid ethyl ester 79 (5 g, 24.38 mmol), triphenyiphosphine (8.85 g, 34.1 mmol) and 3-Methy}-
butan-2-ol (3.58 ml, 33.13 mmol) in 50 ml of THF, so that the temperature always remained
below 30 OC. Stirring Is continued for 3 days and the solvent Is then evaporeted. The crude
mixture is purified by chromatography on silicagsl using first cyclohexane as siuent, then
Increasing amounts of EtOAc (from 5% to 50%).

Yield: 2.4 g (38%). MS (ESI): 278.3 [M+H]', 1H-NMR (CDCh): 5 (ppm) 8.9 (br 8, 1H), 7.35
(s, 1H), 7.2 (dd, 1H), 6.96 (d, 1H), 8.5 (d, 1H), 4.4 (q, 2H), 4.34 (t, 1H), 2.03 (m, 1H), 1.42 {,
3H), 1.31 (d, 3H), 1.04 (m, 8H).

{2) Step B: 4-{1,2-Dimethyl-propoxy)-1H-ndole-2-carboxyllc acid (88)
4-{1,2-Dimethy}-propoxy)-1H-Indole-2-carboxylic acid ethyl aster 89 (2.4 g, 8.72 mmo)) la
mixed with a 1M-solution of KOH in EtOH (43.6 mi, 87.2 mmol) and stirred for 48 hours. The
solvent Is then evaporated and the residue |s partitioned between water and ether. The watar
layer Is acidifled 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
belge powder.

Yield: 2.14 g (99%). MS (ESI): 248.1 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 8.92 (br s, 1H),
7.52 (s, 1H), 7.27 {m, 1H), 6.99 (d, 1H), 8.51 (d, 1H), 4.34 (m, 1H), 2.02 (m, 1H), 1.33 (d,
3H), 1.04 (m, 8H).

Example 32

4-(2,2-Dimethyl-propoxy)-1H-indole-2-carboxyilc acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide

3



WO 2005AYT7932 PCT/EP2005/001362
-80-

X
ért?_{r(}xo

This compound ls syntheslzed analogously to Example 4 from 4-(2,2-Dimethyl-propoxy)-1H-
indole-2-carboxylic acld 85 (preparation see below) and amine &.

MS (ESI): 455.3 [M+H]", 1H-NMR (DMSO-d,): 8 (ppm) 11.47 (8, 1H), 8.26 (d, 1H), 7.25 (d,
1H), 7.08 {t, 1H), 6.89 (d, 1H), 8.48 (d, 1H), 3.72-3.84 (m, 3H), 2.92 (m, 1H), 2.54-2.83 (m,
6H), 2.41 (m, 2H), 2.04 (m, 2H), 1.70 {m, 2H), 1.5-1.85 (m, 11H), 1.1 (s, 8H).

nthesls of 2 { =) 2 lic acld

(1)  Step A: 4{2,2-Dimethyl-propoxy)-1H-indole-2-carboxylic acld methyl ester
{90)

DEAD (0.414 ml, 2.66 mmol) Ie slowly added to a solution of 4-Hydroxy-1H-indole-2-
carboxylic acld methyl estar 75 (383 mg, 1.9 mmal), triphanylphoaphine (688 mg, 2.60
mmol) and 2,2-Dimethyl-propan-1-ol (228 mg, 2.58 mmol) in 8 mi of THF. Stirring Is
continued for 20 hours and the solvent la then evaporated. The crude mixture I purified by
chromatography on sHicagel using cyclohexane/EtOAc (6/1).
Yield: 271 mg (55%). MS (ESI): 261.9 [M+H]', 1H-NMR (CDCl): 8 {ppm) 8.9 (br s, 1H), 7.39
(s, 1H), 7.23 (dd, 1H), 7.0 (d, 1H), 6.47 (d, 1H), 3.85 (s, 3H), 3.74 (8, 2H), 1.0 (s, OH).

(2) Step B: 4<{2,2-Dimethyl-propoxy}-1H-Indole-2-carboxylic acld (85)

4-(2 2-Dimethy}-propoxy)-1H-indole-2-carboxylic acld methyt ester 80 (270 mg, 1.03 mmol) Is
diasolved In 20 m] of THF. A 2M-solution of LIOH In water (5.2 ml, 11 mmol) s added and
the mixture Is stimed for 48 hours. The solvent Is then evaporated and the residue Is
partitioned between water and ether. The water laysr Is acidifled with HCI| and extracted
twice with EtOAc. The combined organic layers are washed with brine, dried over anhydrous
sodlum sulfats, filtered and eveporated to give a yellow powder.

DAY
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Yieid: 230 mg (80%). MS (ESI): 248.0 [M+H]', 1H-NMR (DMSO-dy): 8 (ppm) 11.75 (br 8,
1H), 7.13 (dd, 1H), 7.08 (s, 1H), 7.0 (d, 1H), 8.48 (d, 1H), 4.74 (s, 2H), 1.07 (s, BH).

Example 33

4-{4-Methyl-pantyloxy)-1H-indole-2-carboxylic acld {1-{2-(4-hydroxy-plperidin-1-y])-ethyl}-
piperidin-4-yl}-amide dihydrochloride

T
O o

This compound ls synthesized analogously to Exampie 1 from 4-(4-methyl-pentyloxy)-1H-
Indole-2-carboxylic acld {91) (preparation see below) and amine 21.

Yield: 145 mg (70%). MS (ESI): 471 (M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.5 (s, 1H), 10.4
—-10.7 (br, 2H), 8.58 {d, 1H), 7.25 (s, 1H), 7.05 (dd, 1H), 6.95 {d, 1H), 6.45 (d, 1H), 3.95~
4.2 (m, 4H), 285 - 3.8 (m, 12H), 1.7 = 2.1 (m, 10H), 1.8 {m, 2H), 1.35 (m, 2H), 0.9 (d, 8H).

nthesls of - loxyl- le-2-carboxyllc acld {91):

This compound Is synthestzed analogously to (85) from 4-methyl-pentan-1-ol.

Yield: 0.61 g (84%). MS (ESI): 260 [M-HJ, TH-NMR (DMSO-d,): 8 (ppm) 12.8 (s, 1H), 11.65
(s, 1H), 7.1 (dd, 1H), 7.0 (s, 1H), 8.68 (d, 1H), 6.48 (d, 1H), 4.05 (t, 2H), 1.77 (t, 2H), 1.63
(m, 1H), 1.35 (m, 2H), 0.9 (d, 8H).

Example 3

4-(3,3-Dimethyl-butoxy)-1H-Indole-2-carboxylic acld {1-[2-(4-hydroxy-plperiiin-1-yi)-ethyl}-
plperidin-4-yl}-amide dihydrochioride
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This compound Is synthesized analogously to Example 1 from 4-(3,3-dimethyl-butoxy)-1H-
indole-2-carboxylic acid (B2) (prapamlfon see below) and amine 21.

Yiekd: 80 mg (24%). MS (ESI): 471 (M+H]", 1H-NMR {DMSO-dy): 3 (ppm) 11.4 (s, 1H), 10.5
(br, 1H), 8.58 (d, 1H), 7.17 (e, 1H), 7.0 = 7.1 {(m, 2H), 8.5 (d, 1H), 4.2 (m, 2H), 4.16 (m, 1H),
3.85 (m, 1H), 3.65 (m, 4H), 3.1 — 3.5 (m, BH), 2.0 - 2.2 {m, 6H), 1.75 — 1.85 (m, 4H), 1.03 (8,
gH).

Synthesls of 4-{3 -h -{H-indole-2-car lic acld {92):
This compound is synthesized analogously to (85) from 3,3-dimethyl-butan-1-ol.
Yield: 1.1 g (100%). MS (ESI): 260 [M-HJ, 1H-NMR (DMSO-ds): & (ppm) 12.8 (8, 1H), 11.85

(s. 1H), 7.12 (dd, 1H), 8.98 (s, 1H), 8.95 (d, 1H), 8.52 (d, 1H), 4.13 {t, 2H), 1.75 (t, 2H), 1.0
(8, H).

Example 38
4-(Furan-2-yimethoxy)-1H-indole-2-carboxyllc acid {1-(2-azepan-1-yl-ethyl)-piperidin-4-yf}-

amide o/?
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This compound Is synthestzred analogously to Example 1 from 4-(furan-2-yimethoxy)-1H-
Indole-2-carboxylic acid 93 (preparation eee below) and amine 5.

MS (ESI): 486.3 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.48 (s, 1H), 8.13 (d, 1H), 7.71 (s,
1H), 7.23 (s, 1H), 7.08 {t, 1H), 7.0 (d, 1H), 8.83 (m, 2H), 6.48 (s, 1H), 5.13 (s, 2H), 3.72 (m,
1H), 2.88 (m, 2H), 2.5-2.6 {m, 6H), 2.38 (m, 2H), 2.0 (m, 2H), 1.74 (m, 2H) 1.45-1.8 (m,
10H).

osls of 4-{furan-2-ylm -1H-indole-2-carboxyllc acld (93):

(1)  Step A: 4-{furan-2-yimethoxy)-1H-ndole-2-carboxylic acid ethy! eater (94)

DEAD (2.1 ml, 13.85 mmol) Is slowly added to a solution of 4-hydroxy-1H-indole-2-carbaxyfic
acld ethyl ester 79 (2 g, 9.75 mmol), triphenyiphosphine (3.68 g, 13.85 mmol) and furan-2-yi-
methanol {(1.18 ml, 12.28 mmol) in 10 ml of THF, so that the temperature always remained
below 30 OC. Stirring le continued for 2 hours and the solvent is then evaporated. The crude
rasidua le purified by chromatography (cyclohexane:EtOAc / 85:5).

Yield: 0.76 g (27%).

(2) Step B: 4-{furan-2-yimethoxy)-1H-Indole-2-carboxylic acld (93)

The 4-{furan-2-yimathoxy)-1H-indole-2-carboxyiic acld ethyl ester 84 obtained above I8
mixed with a IM-solution of KOH in EtOH (13.3 ml, 13.3 mmol) and stirred for 24 hours. The
solvant is then svaporated and the residue s partiticned between water and sther. The water
layer s ackiified with HCI and extracted twice with EtOAc. The combined organic iayers 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-da): 5 (ppm) 12.79 (br 8, 1H), 11.73 (s, 1H), 7.69 (s,
1H), 7.14 (t, 1H), 7.02 (d, 1H), 6.98 (s, 1H), 6.88 (d, 1H), 8.81 (s, 1H), 6.47 (s, 1H), 5.16 (s,
2H),



WO 2005077932 PCT/EP2005001362

Example 3§

4-{Furan-3-yimethoxy)-1H-indole-2-carboxylic acld [1-{2-azepan-1-yl-ethyl)-piperidin-4-yi]-

amide &?
EIIWE‘O“\_O

This compound is synthesized analogously to Example 1 from 4-{furan-3-yimethoxy)-1H-
indole-2-carboxylic acid 95 (preparation see below) and amine 5.

MS (ESI): 485.3 (M+H]", 1TH-NMR (DMSO-dy): 5 {ppm) 11.46 (8, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.88 (8, 1H), 7.22 (s, 1H), 7.08 (t, 1H), 6.08 (d, 1H), 6.62 (8, 1H), 6.6 (d, 1H). 5.03 (s,
2H), 3.72 (m, 1H), 2.87 (m, 2H), 2.52-2.62 (m, 8H), 2.37 (m, 2H), 2.0 {m, 2H), 1.75 (m, 2H)
1.45-1.62 (m, 10H).

8 sls of 4-{fu m o-2-CA lic acld {95):

(1) Step A: 4{furan-3-yimethoxy)-1 H-Indolo-z-c'alboxyllc ackd ethyl ester (96)
DEAD (2.1 mi, 13.865 mmol) Is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxyfic
acld ethyl ester 79 (2 g, 8.75 mmof), friphenyiphoaphine (3.58 g, 13,65 mmol) and furan-3-yi-
methanol {1.18 ml, 12.28 mmol) In 10 mi of THF, so that the temperature ahwvays remained
below 30 OC. Stiring le continued for 2 hours and the solvent is then evaporated. The crude -
residue la triturated with ether and the white precipitats Is fillered off. It contained malnly

. product. The mother liquor Is purified by chromatography (cyclohexane:EtOAc / 85:5) and
combined with the first precipitats. Yield: 3 g (»100%).

(2) Step B: 4-{furan-3-yimethoxy)-1H-indole-2-carboxylic acld (95)
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The 4-{furan-3-yimethoxy)-1H-indole-2-carbaxylic acld ethyl ester 96 obtained above ls
mixed with a 1M-solution of KOH In EtOH (35 mi, 35 mmol} and stirred for 24 hours. The
solvent Is then evaporated and the residus [s partitioned between water and ether. The water
layer is acidifled with HCI and extracted twice with EXOAc. The combined organic leyere are
washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated to give a
white powder.

Yield: 1.83 g (85%). MS (ESI): 258.0 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 12,79 (br s, 1H),
11.71 (s, 1H), 7.81 (s, 1H), 7.67 (s, 1H), 7.13 {m, 1H), 7.01 (m, 2H), 6.62 {m, 2H), 5.07 (s,
2H).

Example 37

4-(Furan-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-sthyl}

piperidin-4-yi}-amide
E N

FO e

This compound is synthesized analogously to axample 1 from 4-{furan-3-yimethoxy)-1H-
Indole-2-carboxylic acld 95 (see example 38} and amine 24, .

MS (ES!): 467 [M+H]', 1H-NMR (DMSO-du): 3 (ppm) 11.48 (8, 1H), 8.13 (d, 1H), 7.81 {8,
1H), 7.88 (¢, 1H), 7.22 (d, 1H), 7.08 (t, 1H), 6.98 {d, 1H), 8.62 (s, 1H), 8.6 (d, 1H), 5.03 (s,
2H), 4.48 (d, 1H), 3.73 {m, 1H), 3.4 {m, 1H), 2.88 (m, 2H), 2.7 (m, 2H), 2.38 (br. s, 4H) 2.0
(m, 4H), 1.72 (m, 4H), 1.52 (m, 2H), 1.35 (m, 2H).

Example 38

4-{Furan-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2-((35,45)-4-hydroxy-3-methyl-
piperidin-1-yi)-ethyl}-piperidin-4-yl}-amide
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This compound ls synthesized analogously to exampie 1 from 4-{furan-3-yimethoxy)-1H-
indole-2-carbaxylic ackl 95 (preparation see axample 38) and amine 14.

MS (ESI): 481.2 [M+H]", 1H-NMR (CDyOD): 5 (ppm) 7.83 (8, 1H), 7.51 (8, 1H), 7.23 (s, 1H),
7.13 (t, 1H), 7.04 (d, 1H), 6.8 (d, 1H), 6.57 (s, 1H), 5.08 (8, 2H), 3.9 (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), 0.90 (d,
3H).

Example 39

4-(Furan-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[{S)-2-{4-hydroxy-piperidin-1-y})-
propyl]-plperidin-4-yl}-amide

Y
&MO}QW

Thia compound is syntheslzed analogously to example 1 from 4-{furan-3-yimethoxy)-1H-
Indole-2-carboxylic acld, 96 (see example 38} and amine 50.

MS (ESI): 481.2 [M+H]", 1H-NMR (DMSO-d,): 8 (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), 6.90 (d, 1H), 6.62 (s, 1H), 6.60 (d, 1H), 5.03 (d,
2Hj), 4.45 (d, 1H), 3.73 (m, 1H), 3.37 (m, 1H), 2.8 (m, 1H), 2.8 (m, 1H), 2,6-2.75 (m, 3H),
2,05-2.37 (m, 5H), 1.9 {m, 1H), 1.85-1.8 (m, 4H), 1.42-1.62 (m, 2H), 1.2-1.4 (m, 2H), 0.92 (d,
3H).

'{
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Example 40

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(S)-2<{(38,45)-4-hydroxy-3-methyl-
piperidin-1-yi)-propyl}-piperidin-4-y(}-amide

R
=

;_O_)—Q--OH

This compound Is syntheslzed analogously to example 1 from 4-(furan-3-yimethoxy)-1H-
indole-2-carboxylic acid, 98 (see example 38) and amine 58,

MS (ESI): 485.2 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.48 (s, 1H), 8.14 (d, 1H), 7.82 (g,
1H), 7.88 (s, 1H), 7.23 (s, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.82 (s, 1H), 6.8 (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), 2.03-2.18 (m,
2H), 1.84-1.98 (m, 2H), 1.86-1.79 (m, 3H), 1.42-1.62 (m, 2H), 1.2-1.41 (m, 3H), 0.91 (d, 3H),
0.86 (d, 3H).

le 4

4-Benzyloxy-1H-Indole-2-carboxyllc acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
[ j ) o i
This compound Is synthesized analogously to Exampie 1 from 4-Benzyloxy-1H-indole-2-
carboxylic ackd and amine §.
MS (ESI): 475.3 [M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.5 (8, 1H), 8.18 (d, 1H), 7.3-7.54

(m, 5H), 7.26 (d, 1H), 7.08 {t, 1H), 7.0 (d, 1H), 8.8 (d, 1H), 5.18 (8, 2H), 3.74 (m, 1H), 2.86
(m, 2H), 2.47-2.62 (m, 8H), 2.37 (m, 2H), 2.0 (m, 2H), 1.75 {m, 2H), 1.46-1.84 (m, 10H).
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Example 42

4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(18,8aR)-1-(octahydro-
quinolizin-1-ymethyl}-piperidin-4-yl}-amide dihydrochloride

This compound is synthestzed from 4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (87) (preparation see below) and amine 61 analogously to the method
described In example 1. '

Yield: 200 mg (59%). MS (ESI): 6575 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.5 (s, 1H), 10.1
-10.7 (m, 2H), 8.5 (t, 1H}, 8.24 (s, tH), 7.75 (d, 1H), 7.88 (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 - 3.8 (m, 14H), 1.3
~ 2.1 (m, 12H).
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n ls of 4- a-1,2-dlcar lic acld 1 b aster 2 g8
(102):

1) Step A: 4-Benxyloxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl
oster (103)

4-Banzyloxy-1H-indole-2-carboxyllc acld ethyl ester (50 g, 169.3 mmol) la dissolved In 500
mi of sthyl acetate and DMAP (141 mg, 3.4 mmof) Is added. Then the mixturs Ia cooled to
0°C and BOC;0 (36.9 g, 169.3 mmol), dissolved in 20 ml of ethyf acetate, ls added
dropwisa. Afler completion of addftion tha reaction mixture Is aliowed to stir over night at
room temperature. The mixture s washed with 1M tartaric acid and brine. The organic layers
are diied over sodlum sulfate and evaporeted :

Yield: 72 g of a coloriess oll, which Is used in the next step without further purification,

MS (ESI): 388 [M+H]', 1H-NMR (DMSO-da): 3 (ppm) 7.51 {m, 1H), 7.47 {(m, 2H), 7.40 (m,
1H), 7.38 (m, 2H), 7.31 (m, 1H), 7.21 (s, 1H), 8.82 (d, 1H), 5.28 (e, 2H), 4.28 (q, 2H), 1.56
(s, OH), 1.31 (¢, 3H).

(2) Step B: 4-Hydroxy-indole-1,2-dicarboxyllc acld 1-tert-butyl ester 2-ethyl eater
(102)

103 (46.2 g, 116.8 mmol) ls dissolved In ethanat (300 mf) and after addition of ammonium
formlate (8.3 g, 128.5 mmol) and 10% Pd-C (5 g) the mixture Is stirred at room temperstura
for 1 h. Then the mixture Is filtered off, Evaporation under reduced pressure gave 6,80 g of a
white solld, which s further purified by recrystailisation from ether / hexanes.

Yield: 27.75 g (78%). MS (ESI): 304 [M-H], 1H-NMR (DMSOQ-dy): § (ppm) 10.1 {8, 1H), 7.38
(d, 1H), 7.25 (s, 1H), 7.23 (dd, 1H), 6.85 (d, 1H), 4.3 (q, 2H), 1.55 (s, BH), 1.3 (t, 3H).

Synthesla of 4-{&-chloro- furan-3 =In 2-ca ic acld H

(1) Step A: 2-{Benzotriazol-1-yimethoxy)-5-chloro-benzaldehyde ('98)
5-Chloro-2-hydroxy-benzaldehyde (B.45 g, 54 mmol) ls dissolved in DMF (100 ml) and after
addition of 1-{chlormethyl)-1H-benzotriazole (6.96 g, 58.4 mmol) and K,CO, (0.7 g, 70.2
mmol) the mixiure is stired et 45°C for 1 h (TLC control). Then the mixture 12 evaporated
under high vacuum. The residue ls diluted with ethyl acetate, washaed with brine and dried
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over Ne;SO,. Evaporation gave 3.9 g of a colorless solid. The product Is used In the naxt
step without further purificetion.

Yield: 17 g (100%) of a white solid. MS (ESI): 288 [M+H]", 1TH-NMR (DMSO-dy): 5 (ppm)
10.01 (s, 1H), 5.08 (d, 1H), 7.97 (d, 1H), 7.78 (dd, 1H), 7.88 (d, 1H), 7.62 (dd, 1H), 7.55 (d,
1H), 7.43 (dd, 1H), 8.95 (s, 2H).

(2) Step B: 1-{(4-Chlora-2-oxiranyl-phenoxymethyl)-1H-benzotriazole (99)

98 (15.5 g, 54 mmol} is dissolved In 150 ml of DCM and 150 mi of 40% aqueous sodium
hydroxide solution. After addition of trimethylsulfonium lodide (14.3 g, 70.2 mmol) and
tetrabutylammoniumiodide (1.4 g, 3.8 mmol), the mixture ia refluxad for 18h. The reaction
mixture Is diluted with DCM, washed with water and the organic layars are dried over
Na;S0,. Evaporation gave 18,7 g of a yellow oll, which Is further purified by flash-
chromatography (ellicagel, ethyl acetate / hexanes 3.7)

Yield: 11.7 g (72%) of a coloriess oll. MS (ESI): 302 [M+H]", 1H-NMR (DMSO-dy): & (ppm)
8.08 (d, 1H), 7.92 (d, 1H), 7.62 (dd, 1H), 7.5 (dd, 1H), 7.45 (dd, 1H), 7.4 (dd, 1H), 6.92 (d,
1H), 6.83 (dd, 1H), 3.8 (m, 1H), 2.8 (dd, 2H), 2.48 (dd, TH).

(3) Step C: (5-Chloro-henzofuran-3-yl)-methanol (100)
99 (25.7 g, 85.1 mmol) s dissolvad In 300 ml of tetrahydrofurane and cooled to -78°C. A 2M
solution of LDA In THF (83.7 mi, 187.4 mmo]) Is added dropwise within 46 min. The reaction
mixture Is allow to warmup to room temperature within 17 h. Then the reaction mbdure le
quenched with eaturated aqueous ammonium chioride eclution and svaporsted under
reduced pressure. The residue is dliuted with ethyl acetate, washed with water and brine and
dried over sodium sulfete. Evaporation gave 17.2 g of an brown resin which Is further
purified by flash-chromatography (ellicagel, ethyl acatate / hexanes 2:8).
Yleld: 10.4g mg of a white solld (67%). M8 (ESI): 181 [M-H]', 1H-NMR (DMSO-d,): 5 (ppm)
7.81 (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-Chioro-benzofuran-3-yimethoxy}-ndole-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl esater (101)

100 (4 g, 21.9 mmal), 102 {8.7 g, 21.9 mmol), triphenylphosphine (17.3 g, 65.8 mmol) end
40% dlethyl azadicarboxylate solutfon (31.8 ml, 85.8 mmol) are diesoived [n THF and cooled



76

WO 2003077932 PCT/EP2005/001362
-01- '

to 0°C. Then a solution of N-athyldllsopropylamine (11.2 mi, 85.8 mmol) in THF le added
dropwise. After the addition ls completed, the mixture ia stimed at room temperatura for 2 h.
Then the mixiure Is evaporated under reduced pressure. The resldue s diluted with ethyl
acetate, washed with saturated NaHCO3-solution and drled over Na2504. The crude
product Is purified by Flash-chromatography (ethyl acetate / hexanes (3:7), ellicagel).

Yield: 7.7 g (75%) of a slightly colored oil. MS (ESI): 480 [M]", 1H-NMR (DMSO-dy): 3 (ppm)
8.27 (s, 1H), 7.79 (d, 1H), 7.63 (d, 1H), 7.53 (d, 1H), 7.40 (d, 1H), 7.38 (dd, 1H), 7.21 (a,
1H), 7.04 (d, 1 H), 5.42 (s, 2 H), 4.29 (g, 2 H}, 1.55 (s, 9 H), 1.29 (1, 3 H).

(5) Step E: 4-{6-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acld
(m

101 (7.7 g, 16.3 mmol) is dissolved in 15 ml of a 1:1:1 mixture of THF / water / athanol and
after additfon of KOH peliets (5.4 g, 81.9 mmeol) the mixture Is stirred for 2 h at 85°C. Then
the organic phase la evaporated under reduced pressure. The residus la disscived In ethyl
acelate, acidified with 2M HC) end filtered off. The crude product Is purified by crystalisation
from ethyl acetate.
Yield: 4.4 g (78%) of white crystals. MS (ESI): 340 [M-H], 1H-NMR (DMSO-d,): 5 (ppm)
12.8 (s, 1H), 11.7 (s, 1H), 8.25 (8, 1H), 7.79 (d, 1H), 7.62 (d, 1H), 7.35 (dd, 1H), 7.15 (dd,
1H), 7.0 - 7.05 (m, 2H), 6.71 (d, 1H), 5.39 (s, 2H).

Example 43

4-{5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carbaxylic acld [1-{2-azepan-1-yl-ethyl)-
piperidin-4-yll-amide

=
[?I?_(;‘O"\_O
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This compound s synthesized from 4-{5-chloro-benzofuran-3-yimethoxy)-1H-Indole-2-
carboxyllc acid (97, ses sxample 42) and amine § analogously to the method described In
axample 1.

Yleld; 52 mg (18%). MS (ESI): 548 [M+H]', 1H-NMR (DMSO-dy): 5 (ppm) 10.08 (br e, 1H),
8.12 (s, 1H), 7.68 {d, 1H), 7.53 (d, 1H), 7.0 7.2 (m, 5H), 8.85 (d, 1H), 5.43 (s, 2H), 3.75 (m,
1H), 2.35 - 2.5 (m, 12H), 2.1 (m, 2H), 1.8 (m, 2H), 1.5- 1.8 (m, BH).

Example 44

4-(5-Chloro-benzofuran-3-yimsthoxy)-1H-Indole-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-
1-y)-sthyl-piperidin-4-yl}-amide

.{z—(;gpﬁ_{

O

This compound ls synthesized from 4-{5-chloro-benzofuran-3-yimethoxy)-1H-ndole-2-
carboxylic acld (97, sea example 42) and amine 24 analogously to the method described in
example 1.

Yieki: 50 mg (24%). MS (ESI): 551 [M+H]", 1H-NMR (DMSO-dq): 3 (ppm) 11.45 (e, 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), 8.67 (m, 1H), 5.33 (8, 2H), 4.48 (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), 1.85 {m, 4H), 1.25 - 1.8 {m, 8H).

Example 45

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic acld {1-[2-((35,48)-4-hydraxy-
3-methyl-piperidin-1-yl)-ethy}-plperidin-4-yl}-amide
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This compound Is syntheslzed from 4-(5-chioro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld {37, see example 42) and amine 14 analogously to the method described In
example 1. _

Yield: 85 mg (45%). MS (ESI): 585 [M+H]', 1H-NMR (120°C, DMSO-dy): 3 (ppm) 11.28 (br s,
1H), 8.2 (d, 1H), 8.1 (s, T1H), 7.74 (8, 1H), 7.67 (d, 1H), 7.34 (d, 1H), 7.22 (s, 1H), 7.09 (m,
1H), 8.72 (d, 1H), 5.30 (s, 2H), 2.6 - 4.1 {m, 154}, 1.75-2.2 (m, 8H), 1.00 (d, 3H).

Cl

xample 468

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)-2-(4-hydroxy-
plperidin-1-yl)-prapyl]-piperidin-4-yf}-amide dihydrochloride

An
éEHO}OOH |

This compound Is synthesized from 4-(5-chloro-benzofuran-3-yimethoxy)-1H-Indole-2-

¢l

carboxyllc acid (97, see exampie 42) and amine 50 anslogously to the method described In

axample 1.

Yield: 125 mg (71%). MS (ESI): 585 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.6 (s, 1H), 10.3
~10.7 (br, 2H), 8.52 (d, 1H), 8.24 (s, 1H), 7.75 (d, 1H), 7.88 (d, 1H), 7.35 (dd, 1H), 7.23 (s,
1H), 7.1 (dd, 1H), 7.03 (d, 1H), 8.7 (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).

il
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Example 47

4-{5-Chioro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyflc acld {1-[{(5)-2-((38,48)-4-
hydraxy-3-methyl-piperidin-1-yl)-propyll-piperidin-<4-yl}-amide dhydrochioride

Thia compound la syntheslzed from 4-(5-chloro-benzofuran-3-yimethoxy)-1H-ndole-2-
carboxylic acld (87, see example 42) and amine 66 analogously to the method described in
example 1. .

Yield: 123 mg (84%). MS (ESY): 579 [M+H]', 1H-NMR (DMSO-dy): 8 (ppm) 11.5 (s, 1H), 10:4
- 10.6 (br, 2H), 8.52 (d, 1H), 8.28 (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), 1.6~ 2.1 (m, 8H), 1.31 (d, 3H), 0.94 (d, 3H).

Example 48

4—(4-Fu:oro-benzoruran-3-ylmotiaoxy)-1H4ndola-2-mrboxyllc acid {1-{(18,8aR}-1-(octahydro-
quinolizin-1-y)methyl]-piperidin-4-yl}-amide dihydrochioride
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This compound Is syntheslzed from 4-(4-ﬂuoro-ban£6hran—3—yimsthoxy)—1H—lndole—2—
carbaxyllc acki (104) (preparetion see below) and amine 61 analogously to the method
deacribed In axample 1.

Yiekl: 49 mg (22.5%). MS (ESI): 558.3 [M+H]*, 1H-NMR (DMSO-dg): 5 (ppm) 11.5 (8, 1H),
10.5 (br d, 1H), 10.2 (br d, 1H), 8.45 (m, 1H), 8.25 (s, 1H), 7.5 (d, 1H), 7.38 (m, 1H), 7.25
(m, 1H), 7.1 (m, 2H), 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 4.0 (m, 1H), 2.8 - 3.8 (m, 14H),
1.3-2.1 {m, 12H).

8 sl8 of 4-(4-fluoro-ben im -jndoje-2-ca Ic acld (104);
This compound Is syntheslzed from 2-fluoro-8-hydroxy-benzaldehyde analogously to the
method described for 97 {see example 42).

Yield: 220 mg (49%) of white crystals. MS (ESI): 324.3 [M-HT.

Exampio 49

4-{4-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carbaxylic acid {1-[2-(4-hydroxy-piperidin-
1-yf)-ethyl}-piperidin-4-yf}-amide dihydrochioride

i

This compound Is synthesized from 4-'(4-ﬂuoro-bonmfmn-3-ylmamoxy)-1 H-indole-2-
carbaxytic acld (104, see example 48) and amins 21 anslogously to the-method described In
example 1.

Yield: 100 mg (819%). MS (ESI): 535 [M+H]*, 1H-NMR (DMSO-dg): 8 (ppm) 11.45 (e, 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), 8.7 (d, 1H), 5.3 (s, 2H), 5.05 {br, 1H), 4.05 (m, 1H), 29-3.75
(m, 13H), 1.85~2.1 (m, 8H).

O on
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Example 50

4-(Benzofuran-3-yimethaxy)-1H-indole-2-carboxylic acid {1-(15,9aR)-1-(octahydro-
quinolizin-1-yl)methyl}-piperidin-4-yl}-amide dihydrochloride

O
N uO?:*-lp
This compound Is synthesized from 4-(benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid
(105) (preparation sea below) and amine 81 analogously to the method described In
example 1. '
Yield: 68 mg (34%). MS (ESI): 541 [M+H]', 1H-NMR (DMSO-dy): 5 (ppm) 11.58 (s, 1H), 10.5
(br d, 1H), 10.2 (brd, 1H), 8.5 (t, 1H), 8.18 (s, 1H), 7.72 (d, 1H), 7.8 (d, 1H), 7.25-7.35 (m,

3H), 7.12 (d, 1H), 7.03 (d, 1H), 6.75 (d, 1H), 5.57 (s, 2H), 4.01 (m, 1H), 2.8 - 3.8 (m, 14H),
1.3-2.1(m, 12H),

Is of 1H4nd -G8 llc acld {105):

This compound Is synthesized from 2-hydroxy-benzaldehyde analogouely to the method
described for 97 (see example 42).

MS (ESI): 306 M-HT, 1H-NMR (DMSO-dy): 5 (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), 7.28 (dd, 1H), 7.15 (dd, 1H), 7.05 (e, 1H),
7.02 (d, 1H), 8.73 (d, 1H), 5.38 (s, 2H).

mple 5

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2-(4-hydroxy-piperidin-1-yl}-
ethy(}-piperidin-4-yf}-amide
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This compound Is syntheeized analogously to example 1 from 4-(benzofuran-3-yimethoxy)-
1H-Indole-2-carboxylic acid, 106 (see example 80) and amine 21.

MS (ESI): 517.2 [M+H]", 1TH-NMR (DMSO-dy): 5 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.1 (d,
1H), 7.72 (d, 1H), 7.81 (d, tH), 7.35 &, 1H), 7.28 (d, 1H), 7.18 (s, 1H), 7.08 (L. 1H), 7.01 (d,
1H), 8.71 (d, 1H), 5.35 (8, 2H), 4.48 (d, 1H), 3.71 (m, 1H), 3.39 (m, 1H), 2.84 (m, 2H), 2.69
(m, 2H), 2.35 (m, 4H) 1.98 (m, 4H), 1.80 (m, 4H), 1.48 (m, 2H), 1.34 (M, 2H).

Example 52

4-(Benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acld {1-[2-{(35,45)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-y[}~amide

e
&f?_(:lo_\_q--ou

This compound Is syntheslzed analogously to example 1 from 4-{benzofuran-3-yimethoxy)-
1HHndole-2-carbatylic acld (105, see example 50) and amine 14.

MS (ESI): 531.2 M+H]", 1H-NMR (DMSO-dq): 5 (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.11 (d,
1H), 7.72 (d, 1H), 7.81 (d, 1H), 7.35 (1, 1H), 7.28 (t, 1H), 7.19 (s, 1H), 7.09 (t, 1H), 7.01 (d,
1H), 8.71 (d, 1H), 5.35 (d, 2H), 4.47 (d, 1H), 3.7 {m, 1H), 3.3 (m, 1H), 2.85-2.91 (m, &H),
2.34 (m, 4H), 1.63-2.04 (m, 3H), 1.85-1.77 (m, 3H), 1.27-1.63 (m, 5H), 0.85 (d, 3H).

loZ
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Example 53

4-{Banzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-](S)-2-(4-hydroxy-plperidin-1-yf)-
propyl}-plperidin-4-yl}-amide

ES

;O}Qm

This compound Is synthesized analogously to example 4 from 4<{benzofuran-3-yimethoxy)-
1H-Indole-2-carboxylic acid, 105 (see exarmnple 50) and amine 60.

MS (ESI): 531.3 [M+H]', 1H-NMR (DMS8O-dy); & (ppm) 11.48 (s, 1H), 8.17 (8, 1H), 8.11 {d,
1H), 7.72 (d, 1H), 7.81 (d, 1H), 7.35 (t, 1H), 7.20 (t, 1H), 7.198 (d, 1H), 7.09 {t, 1H), 7.01 (d,
1H), 8.71 (d, 1H), 5.35 (s, 2H), 4.44 (d, 1H), 3.7 (br m, 1H), 3.35 (m, 1H)}, 2.97 {m, 1H), 2.8-
2.9 (m, 4H), 2.0-2.35 (m, 4H), 1.89 (m, 1H), 1.83-1.77 (m, 3H), 1.4-1.8 (m, 3H), 1.2-1.38 (m,
3H), 0.80 {d, 3H).

Example 54

4-(Berzofuran-3-yimethoxy)-1H-indole-2-carbexylic acd {1-{(S)-2-((38,45)-4-hydroxy-3-
methyt-piperidin-1-yf)-propyl}-piperidin-4-yl}-amide '

o

HO}Q.OH

This compound Is synthesized analogously to example 1 from 4-{benzofuran-3-yimethoxy)-
1H-Indole-2-carboxylic ecld, 108 (see example 80) and amine &8.

j03
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MS (ESI): 545.2 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.48 (s, 1H), 8.17 (s, 1H), 8.11 (d,
1H), 7.72 (d, 1H), 7.81 (¢, 1H), 7.35 &, 1H), 7.29 {t, 1H), 7.19 (s, TH), 7.00 {t, 1H), 7.01 (d,
1H), .71 (d, 1H), 5.35 (8, 2H), 4.43 (d, 1H), 3.71(m, 1H), 2.56-2.82 (m, BH), 2.31 (m, 1H),
2,22 (m, 1H), 2.01-2.17 (m, 2H), 1.88 (m, 2H), 1.96-1.78 (m, 3H), 1.2-1.68 (m, 4H), 0.89 (d,
3H), 0.88 (d, 3H).

Example 55

4-(6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic ackd {1-[(15,9aR)-1-{octahydro-

quinolizin-1-yl)methyl}-piperidin-4-yi}-amide dihydrochloride
F

%

SN

N HO‘?:"()D
This compound Is synthestzed from 4-{8-fluoro-henzofuran-3-yimethoxy)-1H-indole-2-
carboxyllc acld {108) (preparation see below) and amine 81 enalogousiy to the method
deacribed In example 1.
Yieid: 80 mg (41.2%). MS (ESI): 550 [M+H]", 1H-NMR (DMSO-d,): 5 (ppm) 11.55 (s, 1H),
10.63 {br d, 1H), 10.35 (br d, 1H), 8.6 (m, 1H), 8.2 (s, tH), 7.72 (dd, 1H), 7.58 (dd, 1H), 7.26

(m, 1H), 7.2 (m, 1H), 7.1 (d, 1H), 7.03 (d, 1H), 8.7 {d, 1H), 5.35 (s, 2H), 4.0 (m, 1H), 28—
3.6 (m, 14H), 1.3—2.1 (m, 12H). ’

Reaction Sc 4:
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Syn is of 4-{8-fluo -3 -1H-indogle- r Id {1

(1)  Step A: (3-Fluoro-phenoxy)-acetic acld ethyl eater (107)
3-Fluoro-phencl (100 g, 862 mmal) ls disscived In acetone (250 mi) and aefter eddition of
chioro-acetic acid ethyl ester (114 mi, 1.07 mol) and K2CO3 (248 g, 1.78 mol) the mixture Is
rafluxad for 24h. ARter cooling down to 0°C, the mbxure Is filtrated and the filtrate Is
evaporatad under reduced pressure. Yleld: 188 g (100%) of a red oll,

(2) Step B: 2-{3-Fluoro-phenoxy}-3-oxo-succinic acld diethy! aster (108)

60% NaH In mineral oll (19.5 g, 488.4 mmol) is covered with 800 mi of dry dlethyl ether.
Ethanol (28.1 ml, 444 mmol} is added dropwise within 25 min. Then axallc acld disthyl sster
{68 ml, 488 mmol) ls added dropwise within 20 min. After 10 min stining &t room _
temperature, the mixture le heated to reflux. A solution of 107 (88g, 444 mmol) In 80 ml of
dry dlethyl ether ls added dropwise within 30 min and the mixture Is allowed to reflux for 1
haur, After cooling down to room temperature, the reaction mixture is pourad on 2M HCI
{400 ml}) / ice {400 g) and extracted with diethyl ether. The organic layars are dried over
sodlum sulfate, filtetrated and evaporated. The crude product Is purified by filiration over
silica gel (ethyl acetate / hexane 1:1), Evaporation gave 140 g of an red oll, The mineral ol
could be removed using a eeparatoty funnel, Yleld: 132 g (100%).

{3) Step C: 6-Fluoro-benxofuran-2,3-dicarboxyllc acld dlethyl ester (109)

105
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108 (88 g, 221.3 mmoil) |s dissolved in 245 ml of cooled (-15°C) cone. sulfuric acid and
stirred for 3 h whereas the reaction mixture slowly warmed up to room temperature. Then
_the mixture ls poured onto 1 kg of lce and extrected with dlethyl ether. The organic layers are
washed with brine, dried aver sodlum sulfats, filirated and evaporated. The crude product Is
used In the next step without further purification.

Yield: 18.7 g (32%) of a yellow ofl. MS (ESI): 281 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 7.88
(dd, 1H), 7.82 (dd, 1H), 7.35 (ddd, 1H), 4.38 (m, 4H), 1.33 (t, 3H), 1.32 (t, 6H). The
cyciisation gave exclusively the 6-substiuted benzofurane.

(4) Step D: 8-Fluoro-benzofuran-3-carboxyilc acid ethyl ester (110)

109 {40 g, 142.7 mmol) [s dissoived In 300 m! of a DMSO and after addition of sodium
chiloride (18.7 g, 285.4 mmol) and water (5.1 mi) the mixture Is stirred for 4h at 180°C
(temparature of reaction mixture). Then the mbdure Is allowed to cool down and evaporated
at high vacuum. The residue [s dissolved In ethyl acetate, washed with water and brine and
dried over sodium sulfate. Evaporetion gave 14.8 g of an red oll, which le further purified by
filtration over sllica gel (ethyl acetate / hexanes 2:8).

Yield: 7.8 g (28%) of a yellow solld. MS (ESI): 208 [M]', 1H-NMR (DMSO-d,): 5 (ppm) 8.77
(s, 1H), 7.92 (dd, 1H), 7.68 (dd, 1H), 7.29 (ddd, 1H), 4.35 (q, 2H), 1.32 (t, 3H).

(6) Step E: {6-Fluoro-benzofuran-3-yl)-methanol (111)
1M LiAlH4-solution In THF (75.8 ml, 75.9 mmal) la dfiuted with 100 ml of THF and cooled to
0*C. 110 (7.9 g, 37.9 mmol) Is disecived In 100 ml of THF and added dropwiea within 30
min. After completed addition the mixture Is allowed to stir at ri for 2h. Then the reaction
mixture I8 cooled to -15°C and 10 m! of a 1M NaOH solution is added very slowly. The the
mibxdure Is flitrated over celite and evaporation under reduced pressure gave 5.3 g of @ yellow
oll.

(6) Step F: 4{6-Fluoro-bsnzofuran-3-yimethoxy)-indole-1,2-dicarboxyilc acid 1-
tart-butyl| ester 2-athyl ester (112)
114 (2 g, 12 mmal), 102 (3.7 g, 12 mmol), triphenylphosphine (9.4 g, 38.1 mmol) and DIPEA
(6.2 ml, 38.1 mmol} are dissolved In 50 ml of THF and cooled to 0°C, Then 40% ethyl
arodicarboxylate solution In THF (15,7 ml, 36.1 mmol) Is added dropwise. After completed

log
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addition the mixture is stimed for 16h (TLC control) et rt. Then the mixture Is evaporated
under reduced pressure. The residus Is diluted with ethyl acetate, waghed sat. NaHCO3-
and NaCl-solution, and dried over Na2804. The crude product ls purified by Flash-
chromatography (ethyl acetate / hexanas (1:8), sillcagel).

Yield: 1.2 g (22%} of a red oll, MS (ESI): 454 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 8.22 (s,
1H), 7.73 (dd, 1H), 7.58 {dd, 1H), 7.63 (d, 1H), 7.38 - 7.40 (m, 2H), 7.15 - 7.7.25 (m, 1H),
7.05(d, 1 H), 5.43 (s, 2 H), 4.05(q, 2 H), 1.55 (s, 9 H), 1.28 (t, 3 H).

(7) Step G: 4{6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acld
(108)

112 (1.2 g, 2.6 mmol) Is dissolved In 30 ml of a 1:1:1 mixture of THF, ethanol and water. And
after addition of KOH pelleta (742 mg, 13.2 mmol) the mbdure Is stimed for 2h (TL.C controf)
at 85°C. Then the organic solvent are removed under reduced pressure. The residus ls
cooled to 0°C and treated with 2M HCI. The crude product Is filtered off and dried under high
vacuum. The ¢rude product (800mg) |s recrysteliized from ethl acetete.

Yield: 520 mg (80%) of colorless crystals. MS (ESI): 324 [M-HJ, 1H-NMR (DMSO-d,): &
(ppm) 12.8 (br 8, 1H), 11.7 (s, 1H), 8.18 (s, 1H), 7.73 (dd, 1H), 7.57 (dd, 1 H), 7.18 (dd, 1H),
7.15(d, 1H), 7.05 (s, 1H), 7.02 (d, 1H), 6.72 (d, 1H), 5.38 (s, 2H).

Example 58
4-(8-Fluoro-berzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-(4-hydraxy-piperdin-

1-yl}ethyl}-piperidin-4-yl}-amide dihydrochloride
F

e
é['H‘OXOOH
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This compound le synthesized from 4-(6-fluoro-bemzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (108, see example 85) and amine 21 analogously to the method described in *
axample 1.

Yield: 70 mg (38%). MS (ESI): 535 M+H]", 1H-NMR (DMSO-d): 3 (ppm) 11.5 (s, 1H), 10.55
(br, 1H), 10.45 (br, 1H), 8.5 (brd, 1H), 8.2 (s, 1H), 7.7 (dd, 1H), 7.6 (dd, 2H), 7.15 - 7.25 (m,
2H), 7.1 (dd, 1H), 7.03 (d, 1H), 5.35 (s, 2H}, 5.0 (br, 1H), 4.05 (m, 1H), 2.8 = 3.7 (m, 13H),
1.7-2.1 (m, 8H).

Example 57

" 4-(8-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-{2-((3S,45)-4-hydroxy-3-

methyl-plperidin-1-yl)-sthyl}-piperidin-4-yi}-amide dihydrochloride
F

o

quQ,.OH

This compound is synthesized from 4-(8-flucro-benxofuran-3-yimethoxy)-1H-ndole-2-
carboxylic acid (106, see example 55) and amine 14 analogously to the method described In
axample 1.

Yield: 135 mg (71%). MS (ESI): 549 [M+H]", 1TH-NMR (DMSO-dg): 5 (ppm) 11.5 (s, 1H),
10.65 (br, 2H), 8.52 (d, 1H), 6.2 (8, 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), 1.76-2.2 (m,
8H), 0.93 (d, 3H).

Example 58

4<6-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)-2-(4-hydroxy-
plparidin-1-yl}-propy-piperidin-4-yl}-amide dihydrochioride
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F

o
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This compound Is synthesized from 4-(8-flucro-benzofuran-3-yimethoxy)-1H-ndcle-2-
carboxyllc acld (106, see example 88) and emine 50 analogously to the method described in
example 1.

Yield: 75 mg (39%). MS (ESI): 548 [M+H]', 1H-NMR (DMSQ-dy): 5 (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), 8.71 (d, 1H), 5.33 (8, 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-yimethoxy)-1H-Indole-2-carboxyllc ackd {1-{(S)-2-((38,4S)<4-

hydroxy-3-methyl-piperidin-1-yi)-propyfl-piperidin-4-yl}-amide
F

%
oy

This compound Is synthesized analogously 10 example 1 from 4-{8-fluoro-benzofuran-3-
yimathoxy)-1H-indole-2-carboxyllc acld, 108 (aes example &5) and amine 56.

MS (ESI): 463.2 [M+H]*, 1H-NMR (DMSO-d,): & {(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), 7.08 (1, 1H), 7.01 (d, 1H), 8.7 (d, 1H), 5.34
(s, 2H), 4.43 (d, 1H), 3.71 (m, 1H), 2.58-2.82 (m, 6H), 2.31 (m, 1H), 2.22 (m, 1H), 2.02-2.18



WO 2005077932 PCT/EP2005/001362
-105-

(m, 2H), 1.88 (m, 2H), 1.84-1.78 (m, 3H), 1.42-1.58 (m, 2H), 1.2-1.4 (m, 2H), 0.9 (d, 3H),
0.88 (d, 3H).

Example 60

4-{5-Fluoro-banzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[{15,9aR)-1-{octahydro-
quinolizin-1-ylymethyl]-piperidin-4-yi}-amide

F E
éEH°
y n-C}:up
This compound Is synthesized from 4-(5-fluoro-banzofuran-3-yimethoxy)-1H-ndols-2-
carboxylic acld (113) {preparation see below) and amine 81 analogously to the method
describad in example 1.
Yield: 840 mg (72.5%). MS (ESI): 559 [M+H]", 1TH-NMR (DMSO-dy): 3 (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), 8.88 (d, 1H), 5.35 (s, 2H), 3.75 (m, 1H), 2.85—2.85 (m, 4H), 2.47 (m, 1H), 2.25 (dd,
1H), 1.2 -2.05 (m, 20H).

1] Is uoro-benzofura H-indols-2-ca 1d {1

This compound |s syntheslzed from 4-flucro-phenol analogously to the method described for
108 (seo axample 66).

MS (ESI): 324.2 [M-HJ, 1H-NMR (DMSO-da): 8 (ppm) 12.81 (br s, 1H), 11.7 (s, 1H), 8.24 (-5.

1H), 7.64 (dd, 1H), 7.51 (dd, 1 H), 7.15 (m, 2H), 7.06 {(m, 2H), 8.7 (d, 1H), 5.37 (8, 2H).

(lo
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Example 81

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-2-(4-hydroxy-piperidin-
1-yi)}-ethyl]-piparidin-4-yl}-amide dilydrochioride

X

Thie compound le synthesized from 4-(5-fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-
carboxylic acld {113, see example 80) and amine 21 analogously to the method described In
axample 1.

Yield: 180 mg (57%). MS (ESI): 535 [M+H]', 1H-NMR (DMSO-d): 5 (ppm) 11.5 (8, 1H),
10.85 (br, 1H), 10.55 (br, 1H), 8.51 (br d, 1H), 8.25 (s, 1H), 7.85 (m, 1H), 7.45 (dd, 2H), 7.2
(s, 1H), 7.05 - 7.15 (m, 3H), 8.7 (d, 1H), 5.35 (8, 2H), 4.12 (m, 1H), 3.84 (m, 1H), 2.9-3.7
{m, 13H), 1.75-2.2 (m, 8H).

! u—Ox,O_o,,

Example 82

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyfic acid {1-]2-((3R.4R, 58)-4-
hydroxy-3,5-dimethyl-plperidin-1-yi)-athyl}-piperidin-4-y}-amide dihydrochloride

'
&EMIOXQ

This compound ls syntheslzed from 4-(5-fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-
carboxylic acld {143, see example 60) and amine 41 analogously to the method described in
axampis 1.



{12
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Yiekt: 110 mg (58%). MS (ESI): 563 M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.5 (s, 1H), 10.5
- 10.7 (br, 2H), 8.6 (d, 1H), 8.22 (s, 1H), 7.3 (dd, 1H), 7.40 (dd, 1H), 7.2 (m, 2H), 7.1 (d,
1H), 7.02 {d, 1H), 8.7 (d, 1H), 5.32 (s, 2H), 5.05 (br, 1H), 4.05 (m, 1H), 2.6 - 3.8 (m, 13H),
1.8-2.1 (m, 8H), 0.93 (d, 6H).

Example 63

4-(5-Fluoro-bemoﬁ1run—3—ylfnetl'|oxy)-1 H-indole-2-carboxyfic acld {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyl}-piperidin-4-yf}-amide dihydrochloride

;O}Qo,.

This compound [s synthesized from 4-(5-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxyllc ackd (113, see example 80) and amine 80 snalogously to the method described In
example 1.

Yield: 85 mg (45%). MS (ESI): 549 [M+H]", 1H-NMR (DMSO-do): 5 {ppm) 11.55 (s, 1H), 10.2
=10.8 (br, 2H), 8.5 (d, 1H), 8.24 (s, 1H), 7.65 (dd, 1 H), 7.6 (m, 1H), 7.15=7.3(m, 2H), 7.1
(dd, 1H), 7.03 (d, 1H), 8.71 (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-benzofuren-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[(S)-2-((38,45)-4-
hydroxy-3-methyl-piperidin-1-yl)}-propyl}-piperidin-4-yl}-amide
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o
éﬁo}qﬂ

This compound is synthesized analogously to example 1 from 4-(5-flucro-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid, 113 (see example 80) and amine 58,

MS (ES1): 563.1 [M+H]", 1TH-NMR (CD,0D): 3 (ppm) 7.85 (s, 1H), 7.48 (dd, 1H), 7.43 (dd,
1H), 7.21 (s, 1H), 7.15 (t, 1H), 7.02-7.12 (m, 2H), 6.89 (d, 1H), 5.34 (s, 2H), 3.86 (m, 1H),
2.72-3.12 {m, 8H), 2.51 (m, 1H), 2.17-2.41 (m, 3H), 1.97-2.15 (m, 2H), 1.81-1.98 (m, IH),
1.45-1.78 (m, 4H), 1.05 (d, 3H), 0.98 (d, 3H).

-108 -

E le8

4-(7-Fluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {1-[(1S,8aR)-1-(octahydro-
quinolizin-1-ymethyl]-piperidin-4-yl}-amide dihydrochloride

uO}:ﬂp

This compound Ia synthesized from 4-(7-fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-
carboxylic acld {114) (preparation ses below) and amine 61 analogously to the method
described in example 1.

Yleld: 184 mg (40%). MS (ESI): 556 M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.5 (s, 1H), 10.2
-10.7 (br, 2H), 8.45 {dd, 1H), 8.28 (u: 1H), 7.58 (dd, 1H), 7.2 - 7.3 {m, 8H}, 7.1 {m, 1H},
7.05 (d, 1H), 8.72 (d, 1H), 5.38 (8, 2H), 4.0 (m, 1H), 2.65 — 2.85 (m, 6H), 1.2-2.05 (m,
20H).

13
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Synthesls 7-flucro- ra -1H-indoly-2-ca acld (114):

This compound Is synthestzed from 2-flucro-phenol analogously to the method described for
106 (see example §8). )

MBS (ESI): 324,2 [M-H], 1H-NMR (DMSO-dy): 5 (ppm) 12.85 (br s, 1H), 11.75 (8, 1H), 8.25
(s, 1H), 7.58 (dd, 1H), 7.2 = 7.3 (m, 2 H), 7.15 {dd, 1H), 7.05 (8, 1H), 7.02 (d, 1H), 6.72 (d,
1H), 6.4 (8, 2H).

Example

4-(4,8-Difluoro-benzofuran-3-yimathaxy)-1H-Indole-2-carboxylic acid {1-{(1S,8aR)-1-

(octahydro-quinoitzin-1-yljmethyl}-piperidin-4-y}-amide dihydrochloride
F

2~

Thie compound ls synthesized from 4-(4,8-diflucro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (116) (preparation see below) and amine 81 analogously to the method
described in example 1.

Yield: 155 mg (82%). MS (ES{): 577 [M+H]", 1H-NMR (DMSO-da): & (ppm) 11.5 (s, 1H), 10.5
(brd, 1H), 10.2 (br d, 1H), 8.45 (br d, 1H), 8.25 (8, 1H), 7.55 (d, 1H), 7.2 - 7.25 (m, 2H), 7.1

(m, 1H), 7.05 (d, 1H), 8.7 (d, 1H), 5.3 (s, 2H), 4.0 (m, 1H), 2.8 - 3.6 (m, 14H), 1.3-2.1(m,

12H).

Synthesls of -Difluo, ofuran-3 -ndole-2-car a
{116);

(4
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This compound Is syntheslzed from 3,5-dfluoro-phencl analogously to the method described
for 106 (s&e exarmple §5).

MS (ESI): 342 [M-HJ, TH-NMR (DMSO-dg): 3 (ppm) 12.8 (br 8, 1H), 11.8 (s, 1H), 8.24 (s,
1H), 7.51 (dd, 1H), 7.2 (ddd, 1 H), 7.15 (dd, 1H), 7.04 (d, 1H), 7.02 (s, 1H), 8.7 (d, 1H), 5.32
(s, 2H).

Example 87

4-(4,8-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-{(4-hydroxy-
piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochloride
F

o

u-O'x.O_OH

This compound is synthasized from 4-{(4,6-dWiuoro-benzofuran-3-yimethoxy)-1H-indole-2-
carbaxylic acld {118, see example 88)) and amine 21 analogously to the method described
in example 1.

Yleld: 80 mg (49%). MS (ESI): 553 [M+H]', 1H-NMR (DMSO-dy): 3 (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), 8.7 (d, 1H), 6.3 (e, 2H), 5.05 (br, 1H), 4.07 (m, 1H), 2.9 = 3.75 (m, 13H),
1.65=2.1 (m, 8H).

Example 88

4-(4,8-Difluoro-berzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acld {1-{2-((3S,4S)4-
hydroxy-3-mathyi-plperidin-1-yi)-ethyl}-piperidin-4-yll-amides dihydrochloride

/S
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F
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This compound le synthesized from 4-(4,8-difiuoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxyllc acld (1165, see example 66) and amine 14 analogously io the method described in
axample 1.

Yield: 125 mg (67%). MS (ESI): 567 [M+H]'", 1H-NMR (DMSO-d,): 8 (ppm) 11.5 (s, 1H),
10.85 (br, 2H), 8.5 (d, TH), 8.25 (s, 1H), 7.53 (dd, 1H), 7.2 - 7.3 (m, 2H), 7.1 (dd, 1H), 7.02
(d. 1H), 8.7 {d, 1H), 5.3 (s, 2H), 2.8 — 4.1 (m, 14H), 1.75 — 2.2 (m, 8H), 0.83 (d, 3H).

E le 8

4-{4,8-Difluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[(8)-2-{4-hydroxy-

piperidin-1-yl)-propyl}-piperidin-4-yf}-amide dihydrochioride
F

2
(YI!?‘(QO}QO..

This compound le eynthestzed from 4-(4,6-dHftuoro-benzofuran-3-yimethoxy)-1H-indole-2- .
carboxylic acid (115, see example 86) and amine 50 analogously to the method described In
example 1.

Yield: 105 mg (58%). MS (ESI): 567 [M+H]", 1H-NMR (120°C, DMSO-dy): 3 (ppm) 11.5 (s,
1H), 10.3 - 10.7 (br, 2H), 8.52 (d, 1H), 8.20 (s, 1H), 7.53 (d, 1H), 7.2 {m, 2H), 7.1 {dd, 1H),
7.02 (d, 1H), 8.7 (d, 1H), 5.3 (s, 2H), 6.05 (br, 1H), 4.06 (m, 1H), 20 - 3.9 (m, 12H), 1.7 ~
2.2 {m, 8H), 1.34 (d, 3H).

|16
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Example 70

4-(4, 6-Difluoro-benzofuran-3-yimethoxy)-1H-indote-2-carboxylic acld {1-{(8)-2-((3S,45)-4-
hydroxy-3-methyl-plperidin-1-yi}-propyl}-piperidin-4-y}-amide dihydrochloride
F

S

This compound Is synthesized from 4-(4,6-difluoro-benzofuran-3-yimethoxy)-1H-indole-2-

carboxylic acid (1165, see example 68) and amine 56 analogously to the mathod described In

example 1.

Yield: 130 mg (88%). MS (ESI): 581 [M+HT", 1H-NMR (DMSO-de): 5 (ppm) 11.5 (s, 1H), 10.4
- 10.8 (br, 2H), B.5 (d, 1H), 8.27 (8, 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, 8H), 1.3

(d. 3H), 0.93 (d, 3H).

Example 71

4-(7-Chloro-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic acid {1-[(18,9aR)-1-{octahydro-

quinolizin-1-yl)methyl}-piperidin4-yl}-amide dhydrochloride

T~



WO 2103077931 PCT/EP2005001363

-113-

This compound e synthesized from 4-(7-chioro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (116) (preparation see below) and amine 81 anelogously to the method
deacribed In exampie 1.

Yield: 55 mg (29%). MS (ES1): 575 [M+H]", 1H-NMR (DMSO-da): & (ppm) 11.5 (8, 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), 8.7 {d, 1H), 5.38 (s, 2H), 4.0 (m, 1H), 2.85 — 2.85 (m, 8H), 1.2
- 2.05 (m, 20H).

nthesl 7-chlo ran =1H- r| 1l |

This compound is synthesized from 2-chioro-phenol analogously to the method deacribed for
108 {see axample 55).

MS (ESI): 340 [M-HT, 1H-NMR (DMSO-dy): 3 (ppm) 10.88 (e, 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 (e, 2H) (potaesium
salf).

Exemple 72

4-(8-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyfic acid {1-[(18,9aR)-1-{octahydro- -

quinolizin-1-ylymethyl]-piperkdin-4-yl}-amide dihydrochioride

0y
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This compound Is syntheslzed from 4-{8-chloro-benzofuran-3-yimethoxy)-1H-ndole-2-
carboxyllc acld (117) (preparation sse below) and amine 61 analogously to the method
described In example 1.

Yield: B5 mg (40.8%). MS (ESI): 575 M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.5 (s, 1H),
10.8 (brd, 1H), 10.3 (br d, 1H), 8.49 (br dd, 1H), 8.22 (s, 1M}, 7.8 (d, 1H), 7.72 (d, 1H), 7.38
(dd, 1H), 7.26 {m, 1H), 7.1 {(m, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (e, 2H), 4.0 (m, 1H), 2.8 -
3.8 (m, 14H), 1.3 ~2.1 (m, 12H).

Syn is of 4 loro- meth 1H-1 8-2-ca Ic acld {(117);

This compound ia synthestzed from 3-choro-phencl analogously to the method described far
106 (see axamplo 85). The cyciisation with concentrated sulphuric acid (Step C) gave a 1:1
mixture of the 4- and 6-substituted benzofuranes, which could be sepdrated in etep D. M8
(ESI): 340 [M-H].

Example 73

4-{8-Chloro-benzofuran-3-yimethoxy)-1Hindele-2-carbaxylic acid {1-{2-(4-hydroxy-piperidin-
-1-yl)-ethyll-piperidin-4-yl}-amide

9
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This compound Is synthesized from 4-(8-chioro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (117, see example 72) and amine 21 analogously to the method described in
examplo 1.

Yield: 63 mg (34%). MS (ESI): 551 [M+H]", 1H-NMR (DMSO-dy): & (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), 8.7 (d, 1H), 5.35 (s, 2H), 4.75 (b, 1H), 2.1 — 3.8 (m, 14H), 1.4 - 1.8 (m, BH).

mple 74

4-{8-Chloro-benzofuran-3-yimethaxy)-1H-indole-2-carboxylic acld {1-[2-{(3S,45}4-hydroxy-
3-methyl-piperidin-1-y))}-ethyl}-piperidin4-yl}-amide

R~
éEHIOxQ

This compound Is synthesized from 4-{8-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (117, see example 72) and amine 44 analogously to the method deecribed In
example 1.

Yield: 55 mg (32%). MS (ESI): 565 (M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.55 {8, 1H), 10.5
(br, 2H), 8.48 {(d, 1H), 8.22 (s, 1H), 7.80 (8, 1H), 7.70 (d, 1H), 7.37 (d, 1H), 7.22 {8, 1H), 7.1
(dd, 1H), 7.02 (d, 1H), 6.71 (d, 1H), 5.34 (8, 2H), 2.6 - 4.2 (m, 14H), 1.75 - 2.2 (m, BH), 0.93
(d, 3H).

742y
|20
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Example 75

4-(8-Chloro-banzofuran-3-yimethoxy)-1H-ndole-2-carboxyfic acld {1-[{8)-2-(4-hydroxy-
piparidin-1-yl)}-propyl}-piperidin-4-y}-amide dihydrochioride
Cl

&

;O}Qo.,

This compound Is synthesized from 4-(8-chioro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acki {117, see example 72) and amine 50 analogously to the method deecribed in
example 1.

Yield: 85 mg (48%). MS (ESI): 585 [M+H]', 1H-NMR (DMSO-dy): & (bpm) 11.5 (s, 1H), 10.2
- 10.8 {br, 2H), 8.5 (d, 1H), 8.21 (e, 1H), 7.8 (d, 1H), 7.7 (d, 1H), 7.35 (dd, 1H), 7.24 (s, TH),
7.1 (dd, 1H), 7.03 (d, 1H), 8.7 (d, 1H), 5.35 (s, 2H), 5.0 (br, 1H), 2.85 — 4.2 (m, 13H), 1.7 -
2.2 (m, BH), 1.35/ 1.3 {d, 3H) {rotamers).

le 7

4-(4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(15,9eR)-1-{octahydro-
quinollzin-1-yl)methy}-plperidin-4-yl-amide dihydrochloride

¥
n-O?:ﬂp



WO 2005077932 PCT/EP2005/001362 ' 242/
-117-

This compound Is synthestzed from 4-(4-chloro-benzofuran-3-yimethoxy)-1H-Indole-2-
carboxyllc acid {118) (preparation see below) and amine 61 analogouely to the method
described in axample 1.

Yield: 230 mg (56.8%). MS (ESI): 575 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.5 (8, 1H),
10.8 (br d, 1H), 10.3 (br d, 1H), 8.45 (br dd, 1H), 8.3 (s, 1H), 7.85 (dd, 1H), 7.3~ 7.4 (m,
2H), 7.25 (m, 1H), 7.1 {m, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (s, 2H), 4.0 (m, 1H), 2.8 -3.8
{m, 14H), 1.3-2.1 {m, 12H).

Synthesls 4-chloro-benzofuran-3-vim -1H-indole-. c acld {118):

This compound ia eynthesized from 3-chioro-phenol anelogously to the method desciibed for
106 (see example §5). The cyclisation with concentrated sulphuric acld (Step C) gave s 1:1
mixture of the 4- and 8-substituted benzofuranes, which could be separated In step D.

MS (ESI): 340 [M-H], 1H-NMR (DMSO-da): & (ppm) 12.75 (br 8, 1H), 11.7 (s, 1H), 8.31 (s,
1H), 7.6 (dd, 1H), 7.35 (m, 2 H), 7.15 (dd, 1H), 7.02 (m, 2H), 8.75 (d, 1H), 5.42 (s, 2H).

Example 77

4-(4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2-(4-hydroxy-piperidin-
1-yl)-ethyl}-piperidin-4-yi}-amide dthydrochloride

%

O Yo

This compound Is synthesized from 4-(4-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (118, see example 76) and amine 21 analogously to the method described in
example 1.

Yield: 160 mg (99%). MS (ESI): 5561 [M+H]", 1H-NMR (DMSO-dy): & (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), 7.368 (m, 2H), 7.22 (s,
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1H), 7.11 (dd, 1H), 7.03 {d, 1H), 8.71 (d, 1H), 5.37 (e, 2H), 5.02 (br, 1H), 4.06 (m, 1H), 2.9~
3.75 (m, 13H), 1.85~2.1 (m, 8H).

Example

4-(4-Chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{2-{(3R.4R, 55)4-
hydroxy-3,5-dimethyl-plperidin-1-yi)-ethyl]-piperidin-4-yf}-amide dihydrochloride

8
éﬁ@xqw

This compound s syntheslzed from 4-(4-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (113, see example 78) and amine 41 analogously to the method described in
axample 1,

Yield: 45 mg (38%). MS (ESI): 577 [M-H], 1H-NMR (DMSO-de): 5 (ppm) 11.5 (s, 1H), 10.45
- 10.7 (br, 2H), 8.47 (d, 1H), 8.32 (s, 1H), 7.85 (d, 1H), 7.35 {m, 2H), 7.21 (s, 1H), 7.1 (dd,
1H), 7.02 (d, 1H), 8.7 (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, 8H).

Exampie 78

4-(4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[(S)-2-{4-hydroxy-
piperidin-1-yl)-propyl]-plperidin-4-yl-amide



WO 2003077932 PCT/EP2005/001362

Ao
éEM'O}QW

This compound is syntheslzed from 4-(4-chloro-benzofuran-3-yimethaxy)-1H-indole-2-
carboxylic acid {118, see exampie 76) and amine 50 analogously to the method described In
exsmple 1.

Yield: 20 mg (13%). MS (ESI): 565 [M+H]’, 1H-NMR (DMSO-dy): 8 (ppm) 11.5 (s, 1H), 8.3
(e, 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, 1H), 3.7 (m, 1H), 2.6 - 2.8 (M, 4H), 1.1-2.4 (m,
15H), 0.9 (d, 3H).

-119-

Example 80

4-{7-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carbaxylic acid {1-[(1S5,9aR)-1-
(octahydro-quinoltxin-1-yl)methyf]-piperidin-4-yl}-amide dihydrochloride

e

oy

This compound Is synthesized from 4-(7-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic ackd (119} (preparation see below) and amine 81 analogouely to the method
described in example 1.

Yleld: 130 mg (88.1%). MS (ES!I): 571 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.56 (s, 1H),
10.6 (br d, 1H), 10.2 (br d, 1H), 8.47 (dd, 1H), 8.13 (s, 1H), 7.25 (m, 2H), 7.2 (dd, 1H), 7.08
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{d, 1H), 7.02 (d, 1H), 8.95 (d, 1H), 6.72 (d, 1H), 6.32 (e, 2H), 4.0 (m, 1H), 3.83 (s, 3H), 2.8 -
3.8 (m, 14H), 1.3-2.1 (m, 12H).

Synthesls 7 benzofu =1H4n 2 c acld [119):

This compound Ia synthesized from Z-meﬂlq:y-pﬁanol analogously to the method described
for 106 (see example 55).

MS (ESI): 336 [M-H], 1H-NMR (DMSO-ds): & (ppm) 12.8 (br s, 1H), 11.54 (br s, 1H), 8,11 (s,
1H), 7.28 (d, 1H), 7.18 (dd, 1H), 7.08 (m, 1H), 7.0 (d, 1H), 6.95 (d, 1H), 8.82 m, 1H), 8.70 (d,
1H), 5.35 (8, 2H), 3.92 (s, 3H).

Example 81

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid [1-(2-piperidin-1-yl-ethyl)-

RHomg

This compound I8 synthestzed from 4-(7-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (119, see example 80) and amine 1 analogously to the method described In
example 1.

Yield: 182 mg (48%). MS (ESI): 531 [M+H]', 1H-NMR (DMSO-c): & {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), 7.85 (d, 1H), 8.7 {d, 1H), 5.31 (s, 2H), 4.05 (m, 1H), 3.83
(s, 3H), 3.5~ 3.8 (m, 8H), 3.1 (m, 2H), 2.9 (m, 2H), 1.7 = 2.1 (m, BH), 1.4 (m, 2H).

%2
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Example 82

4-(7-Methoxy-benzofuran-3-yimethcury)-1H-Indole-2-carboxylic acld {1-[2-(4-hydroxy-
piperidin-1-yl)-ethy(]-pliperidin-4-y[}-amkie dihydrochloride

—
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This compound Is synthesized from 4-(7-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (119, eee example 80) and amine 21 analogously to the method dsescribed In
example 1.

Yield: 135 mg (73%). MS (ESI): 547 [M+HT", 1TH-NMR (DMSO-dy): & (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,
1M), 8.95 (d, 1H), 6.7 (d, 1H), 5.32 (e, 2H), 5.05 (br, 1H), 4.05 (m, 1H), 3.83 (s, 3H), 2.7 -
3.7 (m, 13H), 1.8 ~2.1 (m, 8H).

Example 83

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-((35,45)-4-hydroxy-
3-methyt-plperidin-1-yl)-ethyl]-piperidin-4-yl}-amikie dihydrochloride

p——
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Thls compound is synthestred from 4-(7-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acld (119, see example 80) and amine 14 analogously to the mathod described In
exampie 1. )

Yield: 100 mg (53%). MS (ESI): 581 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.5 (s, 1H), 10.8
(br, 2H), 8.5 (d, 1H), 8.13 (s, 1H), 7.18 - 7.3 (m, 3H), 7.1 (dd, 1H), 7.03 (d, 1H), 6.88 (d, 1H),
6.71 (d, 1H), 5.33 (s, 2H), 3.95 (s, 3H), 2.6 ~ 4.2 (m, 14H), 1.75 - 2.2 (m, 8H), 0.93 (d, 3H).

Example 84

4-(7-Methoxy-benzofuran-3-yimethoxy)~1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-
piperidin-1-yf)-propyl]-piperidin-4-yl}~amide dlhydrochioride

———

&HO}OW

This compound is synthesized from 4-(7-methoxy-benzofuran-3-yimsthoxy)-1H-indole-2-
carboxylic acid (118, see example 80) and amine 50 analogously to the method described In
example 1.

Yieid: 168 mg (84%). MS (ESI): 581 [M+H]', 1H-NMR (DMSO-d): 5 (ppm) 11.5 (s, 1H), 10.2
. =10.8 {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), 6.85 (d, 1H), 8.7 (d, 1H), 5.33 (s, 2H), 5.05 (br, 1H), 3.83 (8, 3H), 2.0 - 4.1
(m, 13H), 1.7 - 2.2 (m, 8H), 1.35/ 1.3 (d, 3H) (rotamers).

Example 85

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic acid {1-[{S)-2-{(3S,45)-4-
hydroxy-3-methyl-plperidin-1-yi)}-propyl]-piperidin-4-yl}-amide

124
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Thies compound Is synthestzed analogously to example 1 from 4-(7-methoxy-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acid, 119 {(see example 80) and amine &6.

MS (ESI): 575.1 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.48 (8, 1H), 8.15 (s, 1H), 8.13 (d,
1H), 7.26 (d, 1H), 7.22 (t, 1H), 7.2 (8, 1H), 7.1 {t, 1H). 7.02 (d, 1H), 6.87 (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), 1.68-1.77 (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-(B-Meth|;xy-berwhmn-3-ylmothoxy)-1 H-indole-2-carboxylic acld {1-[(1S,9aR)-1-
(octahydro-quinoltzin-1-yljmethyf]-piperidin-4-yf}-amide
/

\ ‘O‘t‘i}o
_ This compound ls synthestzed from 4-{8-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-

carboxyli¢ acld (120) (preparetion sae below) and amine 81 analogously to the method
described In example 1.
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Yield: 108 mg (63.8%). MS (ESI): 571 (M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.45 (s, 1H),
8.1 (d, 1H), 8.03 (s, 1H), 7.55 (d, 1H), 7.2 (m, 2H), 7.08 (dd, 1H), 7.0 (d, tH), 6.83 (dd, 1H),
8.7 (d, 1H), 5.3 (s, 2H), 3.78 (s, 3H), 3.73 (m, 1H), 2.85 - 2.85 (m, 4H), 2.47 (m, 1H), 2.25
(dd, 1H), 1.2 = 2.06 (m, 20H).

Synthasls of 4-[8 ofura Imet -1H-indole-! el H

This compound Is synthestzed from 3-methaxy-phenci enalogously to the method described
for 108 (see example 65). The cycliaation with concentrated aulphuric acld (Step C) gave
exclusively the 8-substituted benzofurane.

MS (ESI): 338 [M-HT, 1H-NMR (DMSO-d-.): 0 (ppm) 12.81 (br 8, 1H), 11.71 (8, 1H), 8.02 (s,
1H), 7.56 (d, 1H), 7.18 (s, 1H), 7.13 (dd, 1H), 7.01 (s, 1H), 6.98 (m, 1H), 6.8 (dd, 1H), 8.71
(d, 1H), 5.33 (s, 2H), 3.78 (s, 3H).

Example 87

4-(6-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carbaxylic acid [1-{2-azepan-1-yl-ethyl)-
piperidin-4-yl]-amide

/
o

e .
é[n’_{;{‘)xo

This compound |s syntheelzed from 4-{8-methoxy-benzofuran-3-yimethoxy)-1H-ndole-2-
carboxyflc acld (120, see example 86) and amine 8 analogously to the method described in
exampie 1. .
Yieid: 121 mg (50%). MS (ESI): 545 [M+H]", 1H-NMR (DMSO-dy): 5 (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), 6.81 (dd, 1H), 8.7

124
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(d, 1H), 5.3 (s, 2H), 3.8 (s, 3H), 3.7 (m, 1H), 2.85 (m, 2H), 2.5 — 2.6 (m, 8H), 2.35 (dd, 2H),
2.0 (m, 2H), 1.72 (m, 2H), 1.45~ 1.8 (m, 8H).

Example 88

_ 4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carbaxylic acd {1-{2-(4-hydroxy-
piperidin-1-yi)-ethy(]-piperidin-4-y(}-amide

!
0

X
oo

This compound is synthesized from 4-{8-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid {120, see example 86) and amine'21 analogously to the method described in
axample 1.

Yield: 85 mg (27%). MS (ESI): 547 M+H[', 1H-NMR (DMSO-dy): 8 (ppm) 11.45 (s, 1H), 8.1
(br d, 1H), 8.03 (8, 1H), 7.55 (d, 1H), 7.18 (m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.9 (dd, 1H),
8.68 (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.("" 4H), 1.7 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Example §9

4-{(8-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acid {1-[2- ((33.48)-44|ydroxy-
3-methyt-piperidin-1-yl)-ethyl]-plperidin-4<yl}-amide dihydrochloride
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This compound Is synthesized from 4-{8-methoxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acki (120, see example 86) and amine 14 analogously to the method described In
example 1.

Yield: 188 mg (89%). MS (ESI): 581 M+H]', 1H-NMR (DMSO-dy): 5 (ppm) 11.55 (s, 1H),
10.68 (br, 2H), 8.5 {d, 1H), 8.04 (s, 1H), 7.55 (d, 1H), 7.1 - 7.3 (m, 3H), 7.0 (d, 1H), 8.9 (dd,
1H), 6.71 (d, 1H), 5.34 (8, 2H), 2.6 — 4.2 (m, 14H), 1.75-2.2 (m, 8H), 0.93 (d, 3H).

Example 80

4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-
piperidin-1-yl}-propyl}-plperidin-4-yl}-amide

/
o

&
i nO_}-O—on

This compound Is synthesized from 4-(8-methaxy-benzofuran-3-yimethoxy)-1H-ndole-2-
carboxylic acid {120, see example 86) and amine 60 analogously to the method described in
example 1.
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Yield: 83 mg (38%). MS'(ESI): 561 [M+H]', 1H-NMR (DMSO-de): 3 (ppm) 11.5 (s, 1H), 8.18 .

{d, 1H), 8.04 (2, 1H), 7.55 (d, 1H), 7.2:(m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 8.9 (dd, 1H), 8.7
(d, 1H), 5.3 (8, 2H), 4.75 (br, 1H), 2.6 - 4.1 (m, TH), 0.9 - 2.4 (m, 20H).

Example 81

4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[(5)-2-((35,45)-4-
hydroxy-3-methyl-plperidin-1-yl)-propyl]-plperidin-4-y}-amide

{
o

2

This compound fs synthestzod analogously to example 1 from 4-(8-methoxy-benzofuran-3-
yimethoxy)-1H-Indole-2-carboxylic acid, 120 (see example 88) and amine 56.

MS (ESI): 575.1 [M+H]', 1H-NMR (DMSO-da): 8 (ppm) 11.47 (e, 1H), 8.03 (s, 1H), 7.56 (d,"
1H), 7.21 (d, 1H), 7.18 (s, 1H), 7.08 (t, 1H), 7.01 (d, 1H), 6.82 (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), 1.80
(m, 2H), 1.85-1.78 (m, 3H), 1.18-1.50 (m, 4H), 0.89 (d, 3H), 0.88 (d, 3H).

Example 82

4-{5-Methaxy-benzofuran-3-yimethoxy)- 1H-indole-2-carboxyllc acd [1-(2-azepan-1-yl-athyf)}-

piperidin-4-yll-amide

132
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This compound Is synthesized from 4-{5-methaxy-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid {121) {(preparation see below) and amine 5 analogously to the method
described In example 1.

Yield: 77 mg (48%). MS (ESI): 545 [M+H]', 1H-NMR (DMSO-dg): 3 (ppm) 11.48 (s, 1H), 8.13
(m, 2H), 7.48 (d, 1H), 7.23 (s, 1H), 7.2 (d, 1H), 7.08 (dd, 1H), 7.02 (d, 1H), 6.92 (dd, 1H),
6.71 (d, 1H), 5.32 (s, 2H), 3.74 (s, 3H), 3.68 (m, 1H), 2.83 (m, 2H), 2.5 — 2.8 (m, 8H), 2.35
(dd, 2H), 1.88 {dd, 2H), 1.70 {m, 2H), 1.45— 1.8 [m, BH).

Synthes) S-metho 111] -1H-indgle-2-carboxylic acld (121):

This compound is eyntheskzed from 4-methoxy-phenc! analogously to the method deeciibed
for 108 (see example 66).

480 mg (86%). MS (ESI): 336 [M-HT, 1H-NMR (DMSO-dg): 8 (ppm) 12.70 (br 8, 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), 8.73 (d, 1H), 5.37 (s, 2H), 3.75 (s, 3H).

Exampla 8

4-(5-Methaxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[2-(4-hydroxy-
plperidin-1-yl)-ethyl]-piperidin-4-yf}-amkie

133
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This compound s synthegtzed from 4-(5-methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-
carboxylic acld (121, see example $2) and amine 21 analogously to the method described in
example 1.

Yield: 105 mg (85%). MS (ESI): 547 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.5 (s, 1H), 8.15
{d, 1H), 8.11 (8, 1H), 7.48 (d, 1H), 7.24 (s, 1H), 7.20 (d, 1H), 7.08 (dd, 1H), 7.02 (d, 1H),
6.83 (dd, 1H), 8.71 (d, 1H), 5.33 (s, 2H), 4.51 (br, 1H), 3.75 (s, 3H), 3.7 (m, 1H), 3.41 (m,
1H), 2.85 {m, 2H), 2.7 (m, 2H), 2.30 (m, 4H), 2.0 (m, 4H), 1.71 (m, 4H), 1.62 {m, 2H), 1.35
(m, 2H).

\
o

Example 84

4-{4-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(15,8aR)-1-
(octahydro-quinoltzin-1-yl)methyl}-piperidin-4-yf}-amide

b

This compound s synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
yimethoxy)-1H-indole-2-carboxylic acld (122) (preparation see below) and 1-{(1S,9aR)-1-
(octahydro-quinoltzin-1-ylimethyl}-plperidin-4-ylamine, 81.

MS (ESI): 571.2 (M+HT", 1H-NMR (CD;0D): 3 (ppm) 7.75 (8, 1H), 7.27 (s, 1H), 7.25 (¢, 1H),
7.18 (t, 1H), 7.10 (d, 1H), 7.07 (d, 1H), 8.75 (d, 1H), 6.87 (d, 1H), 5.43 (s, 2H), 4.15 (br s,
1H), 3.4-3.8 (br m, 7H), 3.83 (s, 3H), 2.8-3.25 (m, 4H), 2.53 (br m, 1H), 1.5-2.3 (m, 14H).
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Synthesls of Methoxy-be an-3-yl 1H-Indole-2-carboxylic acld {12

(1) 4-Methoxy-benzofuran-3-carbaldehyde, 123

To a solution of 4-methoxy-3-methyl-benzofuran (J. Chem. Res. Synopses (1886),132) (4 g,
24.86 mmol) in 40 m! of dioxane Is added sslenium dicxdde (3.30 g, 20.50 mmol) and the
mixture is heated under reflux for 24 hours. It Is then cooled and filtered. The solvent Is
evaporated and the crude red solld le used as such In the next step.

Yield: 4.88 g (>100%). MS (ESI): 177.0 [M+H]".

(2) (4-Methoxy-benzofuran-3-yl}-methanol, 124

The aldehyde 123 from above (4.34 g, 24.63 mmol) Is dissoived in 10 m! of methanol and
cooled In an lce-bath. Solld sodium borohydride (4.8 g, 123.2 mmol) Is added In portions and
the mixture is stirred for 2 hours. It ls then poured onto Ics-cold HCI, extracted three times
with DCM, dried and evaporated. The crude materlial is purified by chromatography on
sillcagel using hexane and EtOAc (from 20% to 50%).

Yiold: 1.82 g (41%). MS (ESI): 196.1 [M+NH.]".

(3 4{4-Methoxy-benzofuran-3-yimethoxy)-indole-1,2-dicarboxyilc acld 1-tert-
huty! ester 2-athyl ester, 125
Indole ester 125 Is prepared from alcohol 124 and 102 under Mlisunobu conditions (a8

described In example 50 for 105).
MS (ES!): 410.2 [(M-CMey)+H]".

(4) 4-{4-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld, 122

The title compound Is prepared from ester 126 by cleavage with KOHN/EtOH/THF (as
described In example §0 for 106).

MS (ESI): 338.2 [M+H]', 1H-NMR (DMSO-dy): 5 (ppm) 11.76 (8, 1H), 8.07 (s, 1H), 7.20 {t,
1H), 7.21 (s, 1H), 7.18 (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).
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Example 95

4-(4-Methoxy-benzofuran-3-yimethoxy)- 1H-indole-2-carboxylic acld {1-{2-(4-hydroxy-
piperidin-1-yl)-athyl]-plperidin-4-yf}-amide

éﬁ?“ﬁox@"

This compound [ synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
yimethoxy)-1H-Indole-2-carboxylic acki 122 (see example 84) and amine 21.

MS (ESI): 547.2 [M+H]', 1H-NMR (CD,0OD): 8 (ppm) 7.63 (s, 1H), 7.13 (s, 1H), 7.12 (t, 1H),
7.04 (t, 1H), 6.08 (d, 1H), 6.94 (d, 1H), 8.62 (d, 1H), 6.53 (d, 1H), 5.3 {8, 2H), 3.78 (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

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-Iindole-2-carboxylic acld {1-[2-{(35,45)-4-hydroxy-
3-methyl-plperidin-1-yl)-sthyl]-piperidin-4-yi}-amide

e
':YIMHMO-\_Q..OH

This compound Is synthestzed analogously to example 1 from 4-(4-methoxy-benzofuran-3-
yimethaxy)- 1H-indole-2-carboxyllc acld 122 (see example 94) and amine 14.

MS (ESI): 581.3 [M+H]', 1H-NMR (DMSO-da): 3 (ppm) 11.47 (s, 1H), 8.00 (d, 1H), 8.01 (s,
1H), 7.27 (&, 1H), 7.23 (s, 1H), 7.2 (t, 1H), 7.08 {t, 1H), 7.01 (d, 1H), 6.81 (d, 1H), 8.65 (d,
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1H), 5.34 (s, 2H), 4.47 (d, 1H), 3.79 (8, 3H), 3.7 (m, 1H), 2.64-2.93 (m, 4H), 2.35 {m, 4H),
1.82-2.05 (m, 3H), 1.83-1.8 (m, 3H), 1.26-1.63 (m, 6H), 0.85 (d, 3H).

Example 97

4-(4-Methoxy-benzofuran-3-yimethaxy)-1H-indole-2-carboxylic ackd {1-{(S)-2-{4-hydroxy-
piperidin-1-yl}-propyi}-piperidin-4-yl}-amide

,o; E
f;l’w
OO
This compound Is synthesized analogausly to example 1 from 4-(4-methoxy-berzofuran-3-
yimethoxy)-1H-Indole-2-carboxylic acid, 122 (see example 84) and amine 50.
MS (ESI): 581.2 [M+H]", 1H-NMR (CD;0D); & (ppm) 7.62 (s, 1H), 7.13 (s, 1H), 7.12 (¢, 1H),
7.04 (t, 1H), 6.97 (d, 1H), 6.84 {d, 1H), 6.82 (d, 1H), 8.52 (d, 1H), 5.3 (e, 2H), 3.74 (m, 1H),

3.71 (s, 3H), 3.48 (or m, 1H), 2.83 (m, 1H), 2.77 (m, 1H), 2.85-2.75 (m, 3H), 2.4 (m, 1H),
2.28 (m, 2H), 2.12 (m, 2H), 1.87 (m, 1H) 1.75 (m, 4H), 1.35-1.85 (m, 5H), 0.63 (d, 3H).

Example 98

4-{4-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carbexylic acid {1-[(S)-2-((35,45)4-
hydroxy-3-methyl-piperidin-1-yl)-propyll-piperkiin-4-yl-amide

e
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This compound is synthesized analogously to example 1 from 4-(4-methoxy-benzofuran-3-
yimethoxy)-1H-indole-2-carboxyllc acld, 122 (see example 84) and amine 66.

MS (ESI): 575.1 [M+H[", 1H-NMR (DMSO-dy): & (ppm) 11.45 (8, tH), 8.08 (m, 1H), 8.0 (e,
1H), 7.27 {t, 1H), 7.22 (s, 1H), 7-2 (t, 1H), 7.08 (t, 1H), 7.01 (d, 1H), 8.81 (d, 1H), 6.85 (d,
1H), 5.34 (s, 2H), 4.42 (m, 1H), 3.79 (s, 3H), 3.73 (m, 1H), 2.58-2.82 (m, 6H), 2.31 (m, 1H),
2.22 (m, 1H), 2.02-2.17 (m, 2H), 1.89 (m, 2H), 1.68-1.78 (m, 3H), 1.2-1.6 (m, 4H)}, 0.8 (d,
3H), 0.86 (d, 3H).

Example 89

4-(4,6-dimethoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acid {1-{{1S,8aR)-1-
(octehydro-quinoitzin-1-yl)methyl}-piperidin-4-yl}-amide dihydrochloride

{
Q

e

E?:EW
) H‘O"ﬁ)
This compound is synthesized from 4-(4,8-dimethoxy-benzofuran-3-yimethoxy)-1H-ndole~2-
carboxylic acid 128 (preparation see below) and amine 61 analogously to the method
described In example 1.
Yield: 148 mg (76.3%). MS (ESI): 601 [M+H]', 1H-NMR (DMSO-dy): 8 (ppm) 11.5 (s, 1H),
10.1 - 10.7 (br, 2H), 8.1 = 8.5 (br, 1H), 7.89 (s, 1H), 7.3 (br 8, 1H), 7.4 (dd, 1H), 7.0 (d, 1H),

6.8 (s, 1H), 6.62 (d, 1H), 8.42 (e, 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).
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This compound is synthesized from 3,5-dimethoxyphenol analogously to the method
described for 108 (ece exampla 55).

MS (ESI): 368 [M-HT, 1H-NMR (DMSO-dy): 8 (ppm) 12.78 (br 8, 1H), 11.7 (s, 1H), 7.89 (s,
1H), 7.14 (dd, 1H), 7.08 (d, tH), 7.02 (d, 1H), 6.78 (d, 1H), 8.85 (d, 1H), 6.41 {d, 1H), 5.31
(s, 2H), 3.79 (s, 3H), 3.31 (s, 3H).

Example 100 _

4-(4,6-Dimethaxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-(4-hydroxy-
piperidin-1-y{)-ethyl]-piperidin-4-yl}-amide

,o?%
R0

This compound is synthesized analogously to example 1 from 4-(4,6-dimethoxy-benzofuran-
3-yimethoxy)-1H-indole-2-carboxylic ackl, 126 (see example 98) and amine 21.

MS (ESI): 577.2 [M+H]", 1H-NMR (DMSO-dq): B {ppm) 11.48 (s, 1H), B.1 (d, 1H), 7.87 (a,
1H), 7.22 (s, 1H), 7.08 (&, 1H), 7.0 (d, 1H), 6.81 (s, 1H), 8.83 (d, 1H), 6.42 (s, 1H), 5.28 (s,
2H), 4.49 (m, 1H), 3.8 (8, 3H), 3.78 (s, 3H), 3.73 (m, 1H), 3.18 (m, 1H), 2.85 (m, 2H), 2.80
(m, 2H), 2.38 (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-yimethoxy)-1H-indole-2-carboxyfic acld {1-[2-{(35,45)-4-
hydroxy-3-methyl-piperidin-1-y)»-ethyl]-piperidin-4-yi}l-amide dilrydrochloride
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This compoun Is synthestzed from 4-(4,6-dimethoxy-benzofuran-3-yimethoxy)-1H-Indole-2-
carboxylic acid (126, ses example 99) and amine 14 analogously to the method described in
axample 1.

Yield: 85 mg (47%). MS (ESI): 591 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.5 (s, 1H), 10.8
(br, 2H), 8.5 (d, 1H), 7.87 (s, 1H), 7.26 (s, 1H), 7.1 (dd, 1H), 7.02 (d, 1H), 8.8 (d, 1H), 6.64
(d, 1H), 6.4 (d, 1H), 5.28 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 3.8 (s, 3H), 3.77 (s, 3H), 2.6 -
38{m, 12H), 1.76-2.2 (ﬁr. B8H), 0.983 (d, 3H).

Exampl

4-{4,8-Dimethoxy-bsnzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{(8)-2-(4-hydroxy-
piperidin-1-yl)-propyi]-piperidin-4-yf}-amide

IOW
0

”

This compound |e synthesized analogously to example 1 from 4-{4,8-dimathoxy-benzofuran-
3-yimethoxy)-1H-Indole-2-carboxylic acid, 126 (see esxample 99) and amine &0,

MS (ESI): 501.3 [M+H]", 1H-NMR (CD,OD): & (ppm) 7.83 (s, 1H), 7.23 (s, 1H), 7.14 (¢, 1H),
7.04 (d, 1H), 6.87 (s, 1H), 8,62 (d, 1H), 8.37 (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), 1.8-1.85 {m, 4H), 1.45-1.75 (m, 4H), 1.04 (d, 3H).
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Example 103

4-(4,6-Dimethoxy-benzofuran-3-yimethoxy)-1H-Iindole-2-carboxyfic ackd {1-{(S)-2-{(38,45)4-
hydroxy-3-methyl-piperidin-1-vi)-propyi}-piperidin-4-yf}-amide

]
0

This compound Is synthestzed analogously to exampie 1 from 4-{4,8-dimethoxy-berzofuran-
3-yimethoxy)-1H-indole-2-carboxylic acld, 128 (see axample 98) and amine 56.

MS (ESI): 605.1 [M+H]", 1H-NMR (CD;0D): 5 (ppm) 7.84 (s, 1H), 7.23 (s, 1H), 7.15 {t, 1H),
7.05 (d, 1H), 6.80 (s, 1H), 6.64 (d, 1H), 0.38 (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-ndole-2-carboxyllc acid {1-[{(1S,8aR)~1-
{octahydro-quinolizin-1-y)methyl}-piperidin-4-y[}-amide dihydrochlaride

Iq



fqz,

WO 20050177932 PCT/EP2005001362
- 137 -

This compound is synthestzed from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-1H-Indole-2-
carboxylic acid 127 (preparation see below) and amine 81 snalogously to the method
described in example 1.

Yield: 148 mg (76.3%). MS (ESI): 580 [M+H]*, 1H-NMR (DMSO-dy): 5 (ppm) 11.45 (s, 1H),
10.4 — 10.4 (br, 2H), 8.5 (br, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.38 (s, 1H), 7.27 (br 8, 1H), 7.1
(dd, 1H), 7.02 {d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 4.0 (m, 1H), 2.8 - 3.8 (m, 14H), 2.32 (s, 3H),
2,28 (g, 3H), 1.3-2.1 (m, 12H).

Synthesls 5,8-dimethyl-ben, n ndole-2-carboxylic acl
{127):

This compound Is synthesized from 3,4-dimethyiphenc! analogously to the method described
for 108 {ses example 55).

MS (ESI): 334 [M-H], 1H-NMR (DMSO-dy): 5 (ppm) 12.9 (br e, 1H), 11.55 (e, 1H), 8.02 (s,
1H), 7.47 (s, 1H), 7.38 (8, 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).

Example 105

4-(5,6-Dimethyl-benzofuran-3-yimethoxy)-1H-ndole-2-carbaxylic aclkd {1-{2-(4-hydraxy-
piparidin-1-yi}-ethyl]-plperidin-4-yl}-amide

&

H-O"\_,Q_.,,,

This compound ls synthesized from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid (127, ses example 104) and amine 21 analogously to the method described
In example 1.
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Yield: 88 mg (51%). MS (ESI): 545.5 M+HI'", 1H-NMR (DMSO-de): 8 (ppm) 11.5 (s, 1H),
8.09 (d, 1H), 8.05 (s, 1H), 7.2 (s, 1H), 7.18 (s, 1H), 7.10 (dd, 1H), 7.0 (d, 1H), 6.88 (s, 1H),
8.7 (d, 1H), 5.28 (8, 2H), 4.45 (d, 1H), 3.7 (m, 1H), 3.38 (M, 1H), 2.84 (m, 2H), 2.7 (m, 2H),
2.5 (s, 3H), 2.38 (s, 3H), 2.35 (m, 4H), 1.85 (m, 4H), 1.7 (m, 4H), 1.45 (m, 2H), 1.3 (m, 2H).

Example 108

4-(5,6-Dimethyl-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{2-{(35,48)4-
hydroxy-3-methyl-piperidin-1-yl)-ethy{]-piperidin-4-yi}-amide diliydrochloride

oes

nOxQ..o,,

This compound Is syntheslzed from 4-(5,6-dimethyl-benzofuran-3-yimethoxy)-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): 558 [M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.5 (8, 1H), 10.6
(br, 2H), 8.5 {d, 1H), 8.02 (3, TH), 7.45 (s, 1H), 7.4 (s, 1H), 7.25 (d, 1H), 7.1 (dd, 1H), 7.02
{d, 1H), 8.7 (d, 1H), 5.26 (8, 2H), 4.05 (m, 1H), 2.8 - 3.8 {m, 13H), 2.33 (s, 3H), 2.3 (s, IH),
1.75-2.2 (m, BH), 0.63 {(d, 3H).

m 07

4-(5,6-Dimethyl-bernzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-{(S)-2-(4-hydroxy- .

plperidin-1-yl)-propyl}-piperidin-4-yl}-amide dihydrochloride
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This compound Is syntheslzed from 4-(5,8-dimethyi-benzofuran-3-yimethoxy)-1H-indole-2-
carboxyllc acld (127, esee example 104) and amine 50 analogously to the method described
In example 1.

Yiekd: 112 mg (56.8%). MS (ESY): 5560 [M+H]", 1H-NMR (DMSO-ds): 5 (ppm) 11.5 (s, 1H),
10.3 - 10.8 (br, 2H), 8.5 (d, 1H), 8.12 (s, 1H), 7.45 (8, 1H), 7.38 (8, 1H), 7.25 (8, 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-yimethoxy)-1H-indole-2-carboxyllc acid {1-[(S)-2-((38,48)-4-
hydroxy-3-methyl-piperidin-1-yl)-propyi}-piperidin-4-y}-amide dihydrochloride

&EMO}Q

This compound Is synthestzed from 4-(5,8-dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylle acld (127, see example 104) and amine 68 analogously to the method described
in example 1.

Yield: 130 mg (88%). MS (ESI): 573 [M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.5 (s, 1H), 10.4
- 10.8 (br, 2H), 8.52 (d, 1H), 8.02 (8, 1H), 7.45 (8, 1H), 7.4 (s, 1H), 7.26 (8, 1H), 7.12 (dd,
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1H), 7.03 (d, 1H), 8.7 (d, 1H), 5.3 (3, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 2.8 - 3.9 (m, 13H), 232
(s, 3H), 2.29 (s, 3H), 1.9~ 2.1 (m, BH), 1.32 (d, 3H), 0.83 (d, 3H).

Example 109

4-{4-Ethoxy-phenyl)-1H-Indole-2-carboxylic acld {1-[(5)-2-(4-hydroxy-plperidin-1-yl)-propyl}-
piperidin-4-yl}-amide
J

N ;-Q}Oon

This compound la synthesized analogously to example 1 from 4-(4-ethoxy-phenyl}-1H-
indole-2-carboxylic ackl, (preparation analogously to 128, see example 141) and amine 80.
MS (ESI): 505.2 [M+H]", TH-NMR (DMSO-de): 3 (ppm) 11.6 (s, 1H), 8.25 (d, 1H), 7.56 (d,
2H), 7.36 {d, 1H), 7.31 (s, 1H), 7.2 (t, 1H), 7.05 (d, 2H), 7.02 (d, 1H), 4.48 (m, 1H), 4.08 (4,
2H), 3.78 (m, 1H), 3.37 (m, 1H), 2.58-2.88 (m, 5H), 1.85-2.43 (m, 6H), 1.42-1.83 (m, 6H),
1.37 (t, 3H), 1.33 (m, 2), 0.83 (d, 3H).

Example 110

4-(4-Methoxy-phenyl)-1H-ndole-2-carboxylic acld {1-{(8)-2-{4-hydroxy-plperidin-1-yi}-propyl}-
piperidin-4-yl}-amide

Fos

I4s
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This compound Is synthestzed analogously to example 1 from 4-{4-methoxy-phenyf)-1H-
indole-2-carboxylic acid, 128 (see example 141) and amine 50.

MS (ESI): 491 [M+H]', 1H-NMR (DMSO-d,): 5 (ppm) 11.58 (s, 1H), 8.23 (d, 1H), 7.56 (d,
2H), 7.34 (d, 1H), 7.31 (s, 1H), 7.2 (t, 1H), 7.08 (d, 2H), 7.01 {d, 1H), 4.44 (d, 1H), 3.81 (8,
3H), 3.75 (m, 1H), 2.08 (m, 1H), 2.8-2.85 (m, 5H), 2.04-2.4 (m, 5H), 1.82 (m, 1H), 1.2-1.85
(m, 8H), 0.91 (d, 3H).

Reaction Scheme 15:

4-Phenoxy-1H-indole-2-carboxylic acld [1-{2-azapan-1-yl-ethyl)-plperiiin-4-yi}-amide -

o .
éﬁhoxo
This compound s eynthesized analogously to Example 4 from 4-phenoxy-1H-Indole-2-

carboxylic acld 129 {preparation see below) and amine 5.
Yield: 105 mg (41%) of a beige solld; MS (ESI): 458.4 [M-H], 1H-NMR (DMSO-da): & (ppm)
11.7 (s, 1H), 8.22 (d, 1H), 7.34 (dd, 2H), 7.24 (d, 1H), 7.04-7.15 (m, 3H), 6.85 (d, 2H), 8.55

%
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(d, 1H), 3.72 (m, 1H), 2.85 (m, 2H), 2.52 - 2.8 (m, 6H), 2.38 (m, 2H), 2.0 (t, 4H), 1.72 (m,
2H), 1.48 (m, 8H).

Synthesls of 4-Phen -indole- c ac|

{1)  Step A: 4{2-Niro-phenoxy)-1H-Indole-2-carboxylic acid ethyl ester (130)

4-Hydroxy-1H-indole-2-carboxylic acld ethyl eeter (0.5 g, 2.436 mmol) and 2-fluoro-nitro-
benzene (0.257 mi, 2.4368 mmol) are dlssolved in 10 ml of dimethylformamide. After addltion
of potaasium carbonate (0.67 g, 4.87 mmol) the mixture is stimed over night at room
temperature. Then the reaction mixture le evaporated under reduced pressure, dissolved
with ethyl acetate and washed with water. The organic layere are dried over sodium sulfate
and evaporated. The crude product Is used In the naxt step without further purification.
Yield: 0.72 g (91%) of a beige solld. MS (ESI): 325.2 [M-H], 1H-NMR (DMSO-dy): 5 (ppm)
12.15 (s, 1H), 8.1 (d, 1H), 7.6 (dd, 1H), 7.32 (m, 2H), 7.25 (dd, 1H), 7.03 (d, 1H), 8.85 (m,
1H), 6.7 (d, 1H), 4.3 (q, 2H), 1.3 {t, 3H).

(2) Step B: 4{2-Amino-phenoxy}-1H-Indole-2-carboxyllc acld ethyl {131)

130 {0.5 g, 1.532 mmol) is dissoived In 100 ml of ethanol and, after addition of Pd-C (100
mg), the mixture ls hydrogenated at room temperature for 3 hours. The mbdure ls filtrated
over celite to remove the catalyst and evaporated.

Yield: 380 mg (88%) of a grey solld. MS (ESI): 267 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm)
11.95 (8, 1H), 7.13 (m, 2H), 7.0 (s, 1H), 6.88 (m, 1H), 6.8 (dd, 1H), 6.75 (dd, 1H), 8.5 (m,
1H), 6.38 (m, 1H), 4.9 (br, 2H), 4.3 (g, 2H), 1.3 (t, 3H).

(3) Step C: 4-Phenoxy-1H-Indole-2-carboxylic acld ethyl ester (132)

Tert-butyl nitrite (0.2 mi, 1.687 mmol) ls dissoived in 5 mi of dimethylformamide and heated
to 85°C. A solution of 131 (0.6 g, 1.687 mmol) in 5 mt of dimethylformamide Is edded
dropwise and the mixture Is stired of additional 10 minutes. The brown solution Is cooled to
room temperature, diluted with diethyl sther 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 ofl) is further purified by flash-chromatography (hexane / sthyl acetate ©:1).
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Yieid: 163 mg (34%) of a yellow solid; MS (ESI): 280.2 [M-HT, 1H-NMR (DMSO-dy): & (ppm)
12.05 (s, 1H), 7.37 (d, 1H), 7.35 (d, 1H), 7.23 (m, 2H), 7.1 (dd, 1H), 7.0 (d, 2H), 8.82 (s, 1H),
6.6 (d, 1H), 4.3 (q, 2H), 1.3 (t, 3H).

(4) Step D: -Phenoxy-1H-Indole-2-carboxylic acld (129)

132 (180 mg, 0.588 mmol) Is dissclved In 5 ml of methano! and treated with a solution of
LiOH (27.2 mg, 1.138 mmol) In 3 ml of water. The mixture Is stimed at room temperature
ovemight. Since the reaction I8 not completa (TLC), additional LIOH (30 mg, 1.25 mmol) Is
added and the stiring I8 continuaed for additional 18h. After evaporation, the crude product is
acidified et 0°C with 2M HC| and exdracted with ethyl acetate. The organic layers are driad
over sodlum sulphete and evaporated.

Yield: 148 mg (100%) of a yeliow solid; MS (ES!): 263 [M]+, 1H-NMR (DMSO-d,): 5§ (ppm)
12.9 (s, 1H), 11.9 (s, 1H), 7.38 (d, 1H), 7.34 (d, 1H), 7.2 (m, 2H), 7.12 (m, 1H), 7.0 {d, 2H),
6.75 (s, 1H), 6.58 (d, 1H).

Example 112

4-m-Tolyloxy-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide

(?Iny_(;'o"x,o

This compound Is synthesized analogously to Example 1 from 4-m-tolyloxy-1H-indole-2-
carbaxyllc acid 133 (preparation aee below) and amine 8.

Yield: 12 mg (11.3%) of a white solid; MS (ESI): 473.3 M-HT, 1H-NMR (DMSO-d,): 8 (ppm)
11.85 (8, 1H), 8.2 (d, 1H), 7.2 (m, 2H), 7.1 (m, 2H), 6.88 (d, 1H), 8.78 (m, 1H), 8.7 (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).
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nthesis of 4-m-To -Indole lc acld {133):

(1)  Step A: 4-{5-Methyl-2-nlro-phenoxy)-1H-Indole-2-carboxyllc acld ethyl aater °

(134)
4-Hydroxy-1H-Indole-2-carboxylic acld ethyl ester (1 g, 4.87 mmol) and 2-Fluoro-4-methyl-1-
nitré-benzene (7568 mg, 4.87 mmol) are disscived In 20 ml of dimethyiformamide. After
addition of potassium carbonate (1.3 g, 9.74 mmol) the mixture Is stired over night at room
tempersture. Then the reaction mbdure Is evaporated under reduced pressure, dissolved
with ethy] 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.
Yleki: 1.50 g (96%) of & belge solld. MS (ESI): 341 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm)
12.15 (s, 1H), 7.98 (d, 1H), 7.3 (d, 1H), 7.25 (dd, 1H), 7.15 (d, 1H), 6.88 (d, 1H), 8.63 (d,
1H), 4.3 (q, 2H), 2.28 (s, 3H),1.3 (t, 3H).

(2) Step B: 4{2-Amino-5-methyl-phenoxy)-1H-Indole-2-carboxylic acid ethyl
ester (136)

134 (1.3 g, 3.82 mmol) is dissolved in 250 mi 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-dy): 5 {ppm)
11.85 (br, 1H), 7.13 (m, 2H), 7.03 (s, 1H), 8.72 (s, 2H), 6.58 (s, 1H), 8.37 (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 acld ethyl esater (138)
‘Tert-butyl nitrite (0.428 mi, 3.809 mmol)} Is dissolved in 5 ml of dimethylformamide and
heated to 85°C. A solution of 135 (1.1 g, 3.809 mmol) in 5§ m| of dimethylformamide Is added
dropwise and the mixture s stimed of additional 10 minutes. The brown solution ls cooled to
room temperature, dliuted with diethyl ether and washed with 2N HCI and brine. The orgenic
layers are dried over sodium sulphate and evaporated. The crude product (830 mg of a
brown olf) Is further purified by flash-chromatography (hexane / ethyl acstate 7:3).
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Yield: 520 mg (49%) of a yellow solld; MS (ESI): 264.2 [M-H], 1H-NMR (DMSO-dy): 8 (ppm)
12.0 {s, 1H), 7.18-7.24 (m, 3H), 6.82 (m, 1H), 6.82 (m, 2H), 6.78 (dd, 1H), 6.58 (dd, 1H),
4.28 (q, 2H), 2.27 (s, 3H),1.3 (t, SH).

(4}  Step D: 4-m-Tolyloxy-1H-Indole-2-carboxylic acld (133)

138 (520 mg, 1.761 mmol) is dissolved in 10 mi of methanol and treated with a solution of
LIOH (84.3 mg, 3.52 mmol) in 5 mi of water. The mixture s stived at room temperature for
18 houre. After evaporation, the crude product Is acidified at 0°C with 2M HCI and extracted
wih ethyl acetete, The organic layers are dried over sodium sulphate and evaporated.
Yield: 460 mg (88%) of a beige solid; MS (ESI). 268.1 [M-H], 1H-NMR (DMSO-dy): 3 (ppm)
12.9 (s, 1H), 11.9 (s, 1H), 7.15-7.25 (m, 3H), 8.9 (m, 1H), 6.84 (m, 1H), 6.78 {m, 2H), 6.57
{m, 1H), 2.27 {8, 3H).

Exampie 113

4-m-Tolyloxy-1H-indole-2-carboxylic acld {1-[2-(3-(R8)-hydroxy-piparidin-1-yf}-athyl]-

C&Moxqu

This compound ls eynthesized analogously to Example 1 from 4-m-Tolyloxy-1H-indole-2-
carboxylic acld 133 {see axample 112} and racemic amine 12.

Yield: 34 mg (21%) of a yellow aolid; MS (ESI): 477.3 [M+H]", 1H-NMR (80°C, DMSO-dy): 5
(ppm) 11.2 (8, 1H), 7.77 (d, 1H), 7.24 (dd, tH), 7.2 (dd, 1H), 7.1 (ss, 1H), 7.04 (s, 1H), 6.88
(d, 1H), 6.8 (m, 1H), 8.75 (m, 1H), 6.54 (d, 1H), 3.75 (m, 1H), 3.5 {m, 1H), 2.7-2.8 (m, 4H),
2.8 (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), 1.16 (m, 1H).

7%
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Example 114

4-m-Tolyloxy-1H-Indole-2-carboxyllc ecld {1-{2-{4-hydroxy-plperidin-1-yl)-ethyl}-piperidin-+4-

yl-amide Q
Moo

This compound Is synthesized analogously to Example 1 from 4-m-tolyloxy-1H-Indole-2-
carboxylic acid 133 (see example 112} and amine 21.

Yiold: 45 mg (28%) of a white solid; MS (ESI): 477 [M+HT', 1H-NMR (DMSO-d,): 3 (ppm)
11.7 (8, 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),
0.54 (d, 1H), 4.47 (m, 1H), 3.72 (m, 1H), 3.38 (m, 1H), 2.85 {(m, 2H), 2.7 (m, 2H), 2.38 (m,
4H), 2.28 (a, 3H),1.68 (m, 4H), 1.63-1.75 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Example 116

4-p-Tolyloxy-1H-Indole-2-carboxylic acld [1{2-azepan-1-yi-ethyl)-piperidin-4-yll-amide

gy
EYIHrOxO

This compound Is syntheslzed analogously to Exampile 1 from 4-p-tolyloxy-1H-indole-2-
carboxyllc acid 137 (preparation see below) and amine 8.

Yield: 12 mg (11.3%) of a white solid; MS (ESI): 473.3 [M-HT, 1H-NMR (DMSO-de): 5 (ppm)
11.85 (s, 1H), B.18 (d, 1H), 7.05 — 7.2 {m, 6H), 8.85 (d, 2H), 8.47 (m, 1H), 3.7 (m, 1H), 2.85
(m, 2H), 2.47 - 2.58 (m, 6H), 2.35 (m, 2H), 2.25 (s, 3H),1.88 (m, 2H), 1.75 (m, 2H), 1.48 -
1,65 (m, 10H).
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Synthesls of 4-p- -1H-Indol oxylic acld {137):

(1)  Step A: 4(3,5-Diiuoro-2-nitro-phenaxy)-1H-indole-2-carboxyllc acld ethyl
eater (138)

4-Hydroxy-1H-Indole-2-carboxylic acld ethyl ester (1 g, 4.87 mmol) and 1-Fluoro-4-methy}-2-
nitro-benzene (0.8 mi, 4.87 mmol) are dissolvad In 10 ml of dimethylformamide. After
addition of potassium carbonete (1.3 g, 9.74 mmofl) the mixture ls stimed over night at room
temperature. Then the reaction mixture le evaporated under reduced pressure, dissolved
with ethy! acetate and washed with water. The organic layere are dried over sodium sulfate
and evaporated. The crude product (1.51 g of 8 brown oll) le further purifled by flash-
chromatography (hexane / ethyl acetate 9:1).

Ylekd: 570 mg (34%) of a white solid. MS (ESI): 341 [M+H]', 1H-NMR (DMSO-da): 5 (ppm)
12.1 (s, 1H), 7.88 (d, 1H), 7.45 (dd, 1H), 7.27 (d, 1H), 7.22 (dd, 1H), 6.98 (d, 1H), 6.87 (s,
1H), 6.8 (d, 1H), 4.3 {q, 2H), 2.35 (s, 3H),1.3 (t, 3H). )

(2) Step B: 4-(2-Amino-4-methyl-phenoxy)-1H-Indole-2-carboxylic acld ethyl
estor (139)

138 (570 mg, 1.675 mmol) Is dissoived In 150 ml of ethanol and, after addition of Pd-C (200
mg), the mbdure is hydrogenated at room temperature for 2 hours. The mbxture is filtrated
over cefite to remove the catalyst and evaporeted,

Yield: 3.08g (100%) of @ brown oll. MS (ESI): 311 [M+H]".

(3) Step C: 4-p-Tolyloxy-1H-Indole-2-carboxyllc acld ethyl ester (140)
Tert-butyl nitrite (0.176 ml, 1.48 mmol) Is dissolved In 5 m! of dimethytformamide and heated
to 85°C. A solution of 139 (460 mg, 1.48 mmol) in 5 ml of dmethytformamide ls added
dropwise and the mixture s sthred of additional 10 minutes. The brown solution Is cocled to
room temperature, diluted with diethyl ether and washed with 2N HCi and brine. The organic
layers are dried aver sodlum sulphate and evaporated. The crude product (420 mg of @
brown oll) Is further purified by flash-chromatogrephy (hexane / ethyl acetate 9:1).

[S2
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Yield: 70 mg (168%) of a yellow solid; MS (ESI): 284.2 [M-HT, TH-NMR (DMSO-d): & (ppm)
12.0 (s, 1H), 7.15-7.24 (m, 4H), 7.4 (m, 2H), 8.85 (d, 1H), 6.52 (dd, 1H), 4.3 (q, 2H), 2.28 (s,
3H),1.3 (t, 3H).

{4) Step D: 4-p-Tolyloxy-1H-Indole-2-carboxylic acld (137)
140 (70 mg, 0.237 mmol) is dissolved in 5 ml of methano] and treated with a solution of LIOH
(11.4 mg, 0.474 mmol) in 3 ml of water. The mixtura ls stired at room temperature for 18
houre. After evaporstion, the crude product la acidified at 0°C with 2M HC! and extracted with
athyl acetate. The organic layers are dried over sodlum sulphate and evaporated.
Yield: 80 mg (100%) of a beige solid; MS (ESI): 288.2 [M-H], 1H-NMR (DMSO-dy): 3 (ppm)
12.9 (s, 1H), 11.8 (s, 1H), 7.13-7.2 {m, 4H), 6.9 (m, 2H), 8.77 (d, 1H), 6.52 (dd, tH), 2.20 (s,
3H).

Example 118

4-p-Tolyloxy-1H-ndole-2-carboxyllc acid {142-(3-(RS)-hydroxy-piperidin-1-yl}-ethyl}-piperidin-

4-yf}-amide

e

This compound s synthesized analogously to Example 1 from 4-p-tolyloxy-1H-indole-2-
carboxylic acid 137 {eee example 115) and racemic amine 12.
Ylsld: 87 mg (46%) of a belga eclid; MS (ESI): 475.3 (M-H[, 1H-NMR (DMSO-de): 8 (ppm)

11.85 (s, 1H), 8. 2 (d, 1H), 7.08-7.2 (m, 5H), 6.87 (d, 2H), 8.47 (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).

/

33



WO 2008077932 PCT/EP2005/001362
-149 -

Example 117

4-p-Tolyloxy-1H-Indole-2-carboxylic acld {1-{2-{4-hydroxy-piperidin-1-yi}-ethyl}-piperidin-4-yi}-

gy

o:8

O o

This compound Is syntheslzed analogously to Example 1 from 4-p-tolyloxy-1H-Indole-2-
carboxylic acid 137 (see example 115) and amine 21.

Yleld; 80 mg (45%) of a belge solld; MS (ESI): 475.3 [M-H], 1H-NMR (DMSO-d,): & {(ppm)
11.65 (s, 1H),.8. 2 (d, 1H), 7.07-7.2 (m, 5H), 8.85 (d, 2H), 8.47 (d, 1H), 4.48 (br, 1H), 3.72
(m, 1H), 3.4 (m, 1H), 2.85 (m, 2H), 2.7 (m, 2H), 2.35 (m, 4H), 2.27 (s, 3H), 1.85-2.05 (m,
4H), 1.85-1.75 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Example 118

4-(3-Fluoro-phenoxy}-1H-indole-2-carboxylic acid {1-(2-azepan-1-yl-ethyl)-plperidin-4-yi}-

C&N“‘;_on

This compound Is synthesized analogously to Example 1 from 4-(3-Fluore-phenoxy)-1H-
Indole-2-carboxylic acid 141 (preparation see below) and amine 8.

Yield: 50 mg (28.3%) of a white solld; MS (ESI): 479.3 [M+H]", 1H-NMR (DMSO-dy): 8 (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, 8H), 2.35 (m,
2H), 1.88 (m, 2H), 1.72 (m, 2H), 1.48 ~ 1.55 (m, 10H).

/sS4
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Synthesla Tolyl 1H-Indoje-2-car! e acld (141):

(1)  Step A: 4(3,6-Difluoro-2-nitro-phenoxy)-1H-Indole-2-carboxylic acld ethyl
oster (142)

4-Hydroxy-1H-Indole-2-carboxylic acld ethyl ester (1 g, 4.87 mmol) and 2,4-Difiucro-1-nitro-
banzene (0.534 ml, 4.87 mmol) are disaclved In 20 ml of dimethylformamide. After addltion
of potassium carbonate (1.3 g, 8.74 mmof) the mixture is stimed over night at room
temperature. Then the reaction mixture Is evaporated under reduced pressure, dissolved
with sthyl scetate and washed with water. The orgenic layers are dried over sodium sulfate
and evaporated. The crude product s used In the next step without further purification.
Yigld: 1.63 g (87%) of a grey resin; MS (ESI): 343.1 [M-HT.

(2) Step B: 4 4{2-Amino-5-fluoro-phenoxy}-1H-Indole-2-carboxylic acld ethyl
aster (143)

142 (1.6 g, 4.734 mmol) is dissaived in 250 ml of ethy! acatate and, after addition of Pd-C
(200 mg), the mixture Is hydrogenated at room temperature for 2 hours. The mbdure ls
filtrated over cellie to remove the catalyst and evaporated.

Yield: 1.41 g {85%) of a grey foam. MS (ESI): 315.2 (M+H]".

(3) Step C: 4(3-Fluoro-phenoxy)-1H-indole-2-carboxylic acid ethyl esater {144)

Tert-butyl nitrite (0.48 ml, 4.45 mmol) Is diesolved In 5 ml of dimethylformamide and heatsd
to 85°C. A solution of 143 (1.4 g, 4.45 mmol) In 5 ml of dimethylformamide Is added
dropwise and the mixture !s stimed of additional 10 minutes, The brown solution Is cooled to
room temperature, diluted with diethy! ether and washed with 2N HCI and brine, The organic
layers ara dried over sodium sulphate and evaporated. The crude product (1.0 g of a brown
oll) is further purified by flash-chromatography (hexane / ethyl acstate 7:3).

Yleld: 440 mg (33%) of a yellow solid; MS (ESI): 268.2 [M-H], 1H-NMR (DMSO-dy): & (ppm)
12.1 (8, 1H), 7.35 {dd, 1H), 7.3 (d, 1H), 7.25 (dd, 1H), 8.92 (dd, 1H), 8.77-8.87 (m, 3H), 6.7
(d, 1H), 4.3 (q, 2H), 1.3 (t, 3H).
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(4) Step D: 44(3-Fluoro-phenoxy)-1H-Indole-2-carboxylic acld (141)

144 (440 mg, 1.47 mmol) s diseoived in 10 ml of methano! and treated with a solution of
LIOH {70 mg, 1.47 mmol) in § ml of water. The mixture Is stired at room temperature for 18
hours. After evaporation, the crude praduct Is acidifiad at 0°C with 2M HCI and extracted with
ethyl acetets. The organic layers are dried over sodium sulphate end evaporated.

Yield: 420 mg (100%) of a yallow solkd; MS (ESI): 270.1 [M-HT, TH-NMR (DMSO-dy): &
(ppm) 12.95 (s, 1H), 11.9 (s, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.18 (dd, 1H), 8.6 (dd, 1H),
6.77-6.85 (m, 2H), 8.75 (s, 1H), 8.7 (d, 1H).

Example 118

4-(3-Fluoro-phenoxy)-1H-indole-2-carboxylic acld {1-{2-{4-hydroxy-piperidin-1-yi)-ethyl}-

piparidin-4-yl}-amide

éEW;OxQOH

This compound Is synthestzed anafogously to Example 1 from 4-(3-fluoro-phenoxy)-1H-
indole-2-carboxylic acid 141 (see example 118) and amine 24,

Yleld: 35 mg (20%) of a white golld; MS (ESI): 470 [M-HJ, 1H-NMR (DMSO-dy): 5 {(ppm)
11.75 (s, 1H), 8.21 (d, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.18 (dd, 1H), 7.05 (e, 1H), 8.9 (dd,
1H), 6.73-8.8 (m, 2H), 6.68 (d, 1H), 4.49 (d, 1H), 3.T2 (m, 1H), 3.4 (m, 1H), 2.85 (M, 2H), 2.7
(m, 2H), 2.37 (m, 4H), 1.95 (m, 4H), 1,83-1.77 (m, 4H), 1.5 {m, 2H), 1.35 (m, 2H).

Example 120

4-(4-Fluoro-phenoxy)-1H-Indole-2-carboxyllc acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-
amide

156



WO 2008077932 PCT/EP2005/001362

-152 -
jeg
0
H‘O_\_O
This compound le eynthesized analogously to Example 1 from 4-{4-fluoro-phencoxy)-1H-
indole-2-carboxyllc acid 145 (preparation see below) and amine 5.
Yield: B8 mg {48%) of a white solld; MS (ESI): 477.3 [M-HJ, 1H-NMR (DMSO-dy): & (ppm}

11.75 (s, 1H), 8.2 (d, 1H), 7.14-7.24 (m, 5H), 7.0 (m, 2H), 8.5 (d, 1H), 3.72 (m, 1H), 2.85 {m,
2H), 2.5-2.8 {m, 8H), 2.38 (m, 2H), 1.98 (m, 2H), 1.72 (m, 2H), 1.48 — 1.57 (m, 10H).

nth 4-p- -1H-Indol 1 d {145);

(1)  Step A: 4-{4-Fluoro-2-nitro-phenoxy)-1H-Indole-2-carboxyllic acld ethyl ester
(148)

4-Hydroxy-1H-indole-2-carboxylic acid ethyl ester (0.62 g, 4.483 mmol) and 1,4-Difluoro-2-
nitro-benzene (0.486 ml, 4.483 mmol) are dissolved In 10 ml of dimethyliformamide. After
addition of potasslum carbonate (1.2 g, 8.86 mmol) the mbxture Is stired over night at room
temperature. Than the reaction mixiure la avaporated 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 (84%) of a grey resin; MS (ES!): 343.1 [M-H] }, 1H-NMR (DMSO-dy): & (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 acld ethyl ester
{147}
148 (1.5 g, 4.21 mmol) is dissolved In 200 ml of ethyl acetate and, after addition of Pd-C
(200 mg), the mixture Is hydrogenated at room tempersature for 2 hours. The mbdure ls
filtrated over cellte to remove the catalyst and evaporated.
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Yield: 1.31 g (89%) of & beige sofid. MS (ESI): 313.2 [M-HT, 1H-NMR (DMSO-dy): & (ppm)
11.95 (s, 1H), 7.12 (m, 2H), 7.05 (m, 1H), 6.75 (dd, 1H), 8.58 (dd, 1H), 6.34 (m, 1H), 6.28
(ct, 1H), 5.25 (br, 2H), 4.3 (g, 2H), 1.32 {, 3H).

(3) Step C: 4{4-Fluoro-phenoxy)-1H-indole-2-carboxylic acld ethyl aster (148)

Tert-butyl nitrfte (0.48 ml, 4.45 mmol) is disecived in 5 mi of dimethylformamide and heated
to 65°C. A solution of 147 (1.4 g, 4,45 mmol) in 5 ml of dimethylformamide is added
dropwise and the mixture Is stired of additional 10 minutes. The brown solution is cooled to
room temperature, diluted with dlethyl ether and washed with 2N HCI and brine. The organic
layers are dried over sodlum sulphate and evaporated. The crude product (1.0 g of a brown
ail) Is further purified by flash-chromatography (hexane / ethyl acetate 7:3).

Yield: 440 mg (33%) of a yellow solid; MS (ESI): 208.2 [M-HT, 1H-NMR (DMSO-d,): 5 (ppm)
12.05 (s, 1H), 7.2 (m, 4H), 7.05 (m, 2H), 8.85 {m, 1H), 6.54 (d, 1H), 4.3 (g, 2H), 1.3 {1, 3H).

(4)  Step D: 4{4-Fiuoro-phenoxy}-1H-Indole-2-carhoxylic acid (145)

148 (510 mg, 1.7 mmol) le dissolved In 10 ml of methanol end treated with a solution of LIOH
(82 mg, 3.4 mmol) In 5 m! of water. The mixture Is stimed st room temperature for 18 hours.
Aftsr evaporation, the crude product Is acidified &t 0°C with 2M HCI and exiracted with ethyl
acetate. The organic layers are dried over sodium sulphate and evaporated.

Yield: 480 mg (100%) of a yellow solld; MS (ESI): 270.1 [M-HJ, 1H-NMR (DMSO-dy): 8
(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, 1H).

Exam 2

4-(4-Fluoro-phenoxy)-1H-indole-2-carbaxylic acld {1-[2-{4-hydroxy-plperidin-1-yl)-ethyl]-

piperidin-4-yi}-emide
et

I
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This compound is syntheskzed anaiogously to Example 1 from 4-(4-fluoro-phenoxy)-1H-
indole-2-carboxylic acki 145 (see axample 120) and amine 21.

Yieid: 68 mg (37%) of & white eolld; MS (EST): 478 (M-HF, 1H-NMR (DMSO-d): 5 (ppm) 11.7
(s, 1H), 8.2 (d, 1H), 7.1-7.24 {m, 5H), 7.0 (m, 2H), 8.5 (d, 1H), 4.46 (br, 1H), 3.72 (m, 1H),
3.42 (m, 1H), 2.85 {m, 2H), 2.7 (m, 2H), 2.38 (m, 4H), 2.0 (m, 4H), 1.84-1.77 {m, 4H), 1.53
(m, 2H), 1.35 (m, 2H).

Example 122

4-(3,4-Difluoro-phenoxy)-1H-Indole-2-carboxylic ackl [1-(2-azepan-1-yi-ethyl)-piperidin-4-yi}-

Jod
ét?i‘@"\_,o

This compound is synthesized analogously to Example 1 from 4-(3,4-Difiuoro-phenoxy)-1H-
Indole-2-carboxylic acld 148 (preparation see below) and amine 5.

Yield: 62 mg (36%) of a white solid; MS (ESI): 485.3 M-HT, 1H-NMR {DMSO-d,): & {(ppm)
11.75 (s, 1H), 8.23 (d, 1H), 7.44 (m, 1H), 7.28 (d, 1H), 7.14 (m, 1H), 7.0 (m, 1H), 8.80 (m,
1H), 8.58 (d, 2H), 3.72 (m, 1H), 2.87 (m, 2H), 2.5-2.6 (m, 6H), 2.38 (m, 2H), 2.0 (m, 2H),
1.75 (m, 2H), 1.47 — 1.55 (m, 1CH).

nthesla iil -Indole-2-ca lic acjd H

(1)  Step A: 4-{3,6-Difluoro-2-nitro-phenoxy)-1H-Indole-2-carboxylic acki ethyl
oater (180) .
4-Hydroxy-1H-Indole-2-carboxylic acid ethyl ester (1 g, 4.87 mmol) and 1,2,4-Trifluoro-5-
nitro-benzene (0.558 mi, 4.87 mmol) are diesolved In 10 ml of dimethylformamids. After
addltion of potaesium carbonste {1.3 g, 8.74 mmol) the mixture s stirred over night at reom
temperature. Then the reaction mixture ls evaporated under reduced pressure, dissolved
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with ethyl acetate and washed with water. The organic layers are dried over sodlum sulfate

and evaporated.
Yield: 1.798g (100%) of a yellow foam. MS (ESI): 361.1 [M-HJ.

(2) Step B: 4{2-Amino-4,5-difluoro-phenoxy)-1H-ndole-2-carboxylic acld ethyl
eater (151)

150 (1.8 9, 4.67mmol) la dissolved In 150 mi of ethyl acetate and, after addition of Pd-C (500
mg}, the mixture ls hydrogenated at rcom temperature for 2 hours. The mbxture ls filtrated
over celite to remova the catalyst and svaporated.

Yield: 1.81g (99%) of a brown foam. MS (ESI): 333.2 [M+H]".

(3) Step C: 4{3,4-Difluoro-phencxy)-1H-Indole-2-carboxylic acid ethyl ester (152)

Tert-butyl nitrite (0.575 ml, 4.85 mmol} Is dissoclved In 5§ m! of dimethylformamida and heated
to 85°C. A solution of 161 (1.6g, 4.856 mmol) in S ml of dimethytformamide is added dropwise
and the mixture ls stimed of edditional 10 minutes. The brown solution le cooled to reom
temperature, dlluted with diethyl ether and washed with 2N HCl and brine. The organic layers
are dried over sodlum sulphate and evaporated. Tha csude product (1.78 g of a brown oll} Is
further purified by flash-chrometography (hexane / ethyl acetate 6:1).

Yield: 380 mg (25%) of a slightly yellow solid; M8 (ESI): 318.2 [M-HT, 1H-NMR (DMSO-dy): 8
(ppm) 12.1 (s, 1H), 7.45 (m, 1H), 7.27 (d, 1H), 7.2 (dd, 1H), 7.05 (m, 1H), 6.88 (m, 1H), 8.85
(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 acld {(146)

162 (380 mg, 1.2 mmol) is dissolved In 10 ml of methanol and treated with a sclution of LIOH
(57 mg, 2.4 mmol) in 5 mi of water. The mixture is stirred at room temperature for 18 hours.
After evaporation, the crude product le acidifled at 0°C with 2M HCI and extracted with ethyl
acetate. The organic layers are dried over sodium sulphate and evaporated.

Yield: 310 mg (20%) of a yellow solikd; MS (ESI): 288.1 [M-HT, 1H-NMR (DMSO-da): & (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), 8.87 (s, 1H), 6.55 (d, 1H).
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4~(3,5-Difluoro-phencxy)-1H-Indole-2-carboxylic acld {1-(2-azepan-1-yl-ethyl)}-plperidin-4-yi}-

wric ﬁfl
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This compound s synthesized analogously to Example 1 from 4-(3,5-difluoro-phenoxy)-1H-
indole-2-carboxylic acld 163 (preparation see below) and amine 5.

Yield: 180 mg (33.2%) of a yellow solid; MS (ES1): 485.3 [M-HT, 1H-NMR (DMSO-dy): &
(ppm) 11.8 (s, 1H), 8.21 (d, 1H), 7.33 (d, 1H), 7.2 (dd, 1H), 7.04 (d, 1H), 8.64 (m, 1H), 8.75 '
(d, 1H), 8.62 (m, 2H), 3.7 (m, 1H), 2.85 (m, 2H), 2.47 - 2.58 (m, 6H), 2.36 (m, 2H), 1.88 (m,
2H), 1.75 (m, 2H), 1.47 - 1.55 (m, 10H).

nthesls of Difluo -1H-ndole-2-carboxyllc & 183):

(1) Step A: 4-{3,5-Difluoro-2-nitro-phenoxy)-1H-Indole-2-carboxyllc acld sthyl
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 diesolved In 10 m! of dimethylformamide. After
addition of potaselum carbonsts (1.3 g, 8.74 mmol) the mbxture Is stimed over night at room
tampersature. Then the reaction mixture is evaporated under reduced preasure, 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-HT.

(2) Step B: 44{2-Amino-3,6-difluoro-phenoxy}-1H-indole-2-carboxylic acld ethy!
ester (155)
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154 (1.8 g, 4.87mmol) Is dissolved In 150 mi of ethyl acetate and, sfter addition of Pd-C (500
mg), the mixture Is hydrogenated at room temperature for 2 hours. The mixture s filtrated
over celita to remove the catalyst and evaporated.

Yield: 1.53g (84%) of a brown foam. MS (ESI): 333.2 [M+H]".

(3) Step C: 4-(3,5-Difiucro-phenoxy}-1H-Indole-2-carboxyllc acid ethyl ester (156)

Tert-butyl nitrite (0.547 ml, 4.6 mmol) is dissclved In 5 ml of dimethylformamide and heatsd
to 85°C. A solutlon of 156 (1.5g, 4.6 mmol) in 5 m! of dimsthylformamide Is added dropwise
and the mixture is stimed of additional 10 minutes. The brown solution is cooled to room
temperature, diuted with diethy! ether and washed with 2N HCI and brine. The organic layers
are dried over sodlum sulphate and evaporated. The crude product (1.5 g of a brown o) Is
further purified by flash-chromatographiy (hexane / ethyl acetate 9:1).

Yleld: 260 mg (17.8%) of a yellow solld; MS (ESI): 318.2 [M-H[, 1H-NMR (DMSO-dy): &
(ppm) 12.2 (8, 1H), 7.35 (d, 1H), 7.28 (dd, 1H), 6.95 {m, 1H), 8.82 (d, 1H), 6.79 (d, 1H), 6.88
{dd, 1H), 4.3 (g, 2H), 1.3 {t, 3H).

(4)  Step D: 4-{3,5-Difluoro-phenoxy)-1H-indole-2-carboxylic acld (163)

1586 (260 mg, 0.82 mmocl) Is dissolved in 10 m] of methano! and treated with a solution of
LIOH (40 mg, 1.6 mmol) in 5 ml of water. The mixture Is stired at room temperature for 18
hours, After evaparation, the crude product Is acidiffed 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 yeliow solid; '

mple 124

4-(3,5-Diffuoro-phenoxy)-1H-Indole-2-carboxylic acld {1{2-{3-RS-hydroxy-piperidin-1-yi)-
ethyl]-piperidin-4-yl}-amide

[62
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This compound Is synthesized anelogously to Example 1 from 4-(3,5-Difluoro-phenoxy)-1H-
Indole-2-carboxylic acld 153 {(see example 123) and racemic amine 12.

Yield: 38 mg (32%) of a white solid; MS (ESI): 400 [M+H]", 1H-NMR (DMSO-dy): & (ppm)
11.8 (s, 1H), 8.25 ( d, 1H), 7.33 (d, 1H), 7.2 (dd, 1H), 7.04 (s, 1H), 8.92 (dd, 1H), 6.78 (d,
1H), 8.83 (d, 2H), 4.02 (d, 1H), 3.72 (m, 1H), 3.4 (m, 1H), 2.8-2.9 (m, 3H), 2.67 (m, 2H), 2.38
(m, 4H), 1.80 (m, 2H), 1.68-1.88 (m, 5H), 1.47-1.8 (m, 3H), 1.371 (m, 1H), 1.05 (m, 1H).

Example 128

4-~(3,5-Difluoro-phenoxy)-1H-Indole-2-carboxylic acld {1-{2-{4-hydroxy-plperiiin-1-yl}-ethyl]-

&ﬁg;

;-O-\_O_o,,

This compourd Is synthesized analogously to Exampile 4 from 4-(3,5-Difiuoro-phenoxy)-1H-
indole-2-carboxylic acid 163 (ses example 123) and amine 21.

Yield: 23 mg (13%) of a white sofid; M8 (ES1): 487.2 [M-HJ, 1H-NMR (DMSO-dg): & (ppm)
11.79 (s, 1H), 8.22 ( br, 1H), 7.32 (d, 1H), 7.2 (dd, 1H), 7.04 (s, 1H), 8.9 (dd, 1H), 8.75 (d,
1H), 8.8 (d, 2H), 4.46 (8, 1H), 3.72 (m, 1H), 3.30 (m, 1H), 2.83 (m, 2H), 2.67 (m, 2H), 2356
(m, 4H), 1.88 (m, 4H), 1.75 (m, 2H), 1.85 {m, 2H), 1.51 (m, 2H), 1.35 (m, 2H).
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Example 126

4-{8-Chloro-pyridin-2-yloxy)-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-

rramee D,cl
&Mt{)'xo

This compound ia synthestzed analogously to Example 1 from 4-(8-Chloro-pyridin-2-yloxy}-
1H-Indole-2-carboxylic acid 167 (preparation see below) and amine 6.

Yield: 85 mg {54%) of yellow crystsis; MS (ESI): 464.3 [M-HJ, TH-NMR (DMS0-dy): & (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~ 2.8 (m, 6H), 2.35 (m, 2H), 2.0 (t, 2H), 1.75 (m,
2H), 1.5 (m, 10H).

nthesis of 4-{6-C idin nd lic ae

(1) Step A: 4-Benzyloxy-indole-1,2-dicarboxyiic acld 1-tert-butyl ester 2-athyl
ester (158)

16y
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4-Benzyloxy-1H-indole-2-carboxylic acid ethyl ester (10 g, 34 mmal) and DMAP (80 mg) are
dissolved In 80 mi of ethyl acetate. BOC20 (8.9 g, 41 mmol) dissoved in a small amount of
athyl acetste s added at room temperature. The mixture Is stimed over night at room
tempera'tura. Then the reaction mixture Is washed with 1m aqueous tartaric acld, water and
brine. The organic laysrs are dried over sodlum sulfate and evaporated. The crude product
is uead In the next step without further purification.

Yield: 13.8 g (100%) of 8 yellow oll. 1H-NMR (CDCI3): & (ppm) 7.7 (d, 1H), 7.3 - 7.5 (m, 7TH),
a.75 (d, 1H), 5.2 (s, 2H), 4.4 (q, 2H), 1.7 (s, SH), 1.4 (¢, 3H).

(2 Step B: 4-Hydroxy-Indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-sthyl ester
(169)

158 (8 g, 20 mmol) s dissolved in 80 ml of ethyl acetate and, after addition of 5% Pd-C (700
mg), the mbxure Is hydrogenated at room temperature for 7 hours. The mixture is filtrated
over celita to remove the catalyst and evaporated. The solld is suspended in ethar/haxane
and flitered. .

Yield: 4.6 g (74%). 1H-NMR (CDCI3): & {ppm) 7.7 {d, 1H), 7.3 (m, 2H), 8.7 (d, 1H), 5.5 (8,
1H), 4.4 (q, 2H), 1.7 (s, 8H), 1.4 (i, 3H).

(3) Step C: 4-{8-Chloro-pyridin-2-yloxy)-1H-Indole-2-carboxylic acid ethyl ester
(160)

169 (500 mg, 1.8 mmol}, 2,68-Dichloro-pyridine (380 mg, 24 mmol) are dlesolved In 15 ml of
dimethyiformamide. After addition of potassium carbonete (340 mg, 24 mmol) and & catalytic
amount Cu-powder the mbdure Is heated to 180°C for 3 hours. The reaction mbdure ls
cooled to room temperature, diiuted with ethyl acetate and washed with water. The organic
layers are drled over sodlum eulphate and evaporated. The crude product Is solved In
dichioromethane and after evaporation crystallized with cyclohexana,
Yield: 300 mg (68%) of & belge 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), 8,65 (dd, 1H), 8.75 (d, 1H), 4.4 (g, 2H),
14(t 3H).

(4)  Step D: 44{B8-Chloro-pyridin-2-yloxy)-1H-Indole-2-carboxylic acld (1567)
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160 (100 mg, 0.315 mmol) Is dissolved in 4 ml of methanol and treated with a sclution of
NaOH (1 ml, 2N). The mixture Is stired 1 hour &t room temperature. The reaction mbdure Is
acidified with HC] (1 mi, 2N) and evaporated. The crude mixture le used In the naxt step
without further purification.

cjctlon sginl 1 '.H' | N B
Sye— O = g0 =yt

Example 127

4-|sobutoxy-1H-indole-2-carboxylic acid {1-{octahydro-quinolizin-1-ylmethyl)-plperidin-4-yl]-

i o y
mﬂ“@

181 (preparation see below) (2.8 g, 7.1 mmol), octahydro-2H-chinoltdn-1-yimethanol
(Lupinine) {1.2 g, 7.1 mmoi) and ethyldlieopropylamine {12.2 ml, 71 mmol) are dissolved In
10 ml of propioniixl, After addition of cyanomethyl-trimethyl-phosphontum lodide (4.1 g, 17
mmol) the mbdure Is refluxed for 3h. After cooling down to room temperature, the mbdure la
diluted with ethyl acetate and washed with potassium carbonate solution. The crude product
3.8 g of a brown oll) is crystallized from methanol.

Yield: 2 g (52%) of a white solid. MS (ESI): 487 [M+H]" ,1H-NMR (DM80-d,): 5 {ppm) 11.42
(s, NH), 8.16 (d, NH), 7.22(d, 1M), 7.02 (dd, 1H), 8.96(d, 1H) ,8,45(d, 1H), 3.83 (d, 2H), 3.75

166
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(m,1H), 3.48(s,2H), 2.81(m, 2H), 2.70(m,2H), 2.29 (m, 1H), 2.15-2,00 (m, 2H),1,85-1,73 (m,
7H), 1.72-1.27 (m, 8H), 1.26-1,10(m, 2H), 1.05 (d, 8H).

Synthesls of 4-isobu -jndole-2-ca e acld -plperidin-4-yl}-aml
{181):

(1}  Step A: 4lacbutoxy-1H-Indole-2-carboxyllc acld (1-benzyl-piperidin-4-yl)-
amide {181)

4-|sobutoxy-1H-Indole-2-carboxylic acid 80 (4.7g, 20.1 mmol, prepearation see Example 8)
and 1-benzyl-piperidin-4-ylamine (4.2 ml, 20.1 mmel) are dissclved In 70 ml of DMF and
aftar addition of TBTU (7.3 g, 22.1 mmo) and ethyidiisopropylamine {13.8 ml, 80.4 mmol)
the mixture is stimed at room temperature for 2 h. Then the eolvent s evaporated at high
vacuum. The residue Is dissolved In ethyl acetate, washed with saturated aqueous sodium
hydrogen arbonate and brins. The organic layers are dried over sodium sulfate end
evaporated under reduced pressure,
Yleld: B.98 g of a belge solid. MS (ESI): 408.5 [M+H]"

{2) Step B: 4-Iscbutoxy-1H-indole-2-carboxylic acid plperidin-4-ylamide
hydrochloride (161)

161 (8.1 g, 20 mmol) is dissoived in 200 ml of ethanol and, after addition of Pd-C (200 mg)
and 10 ml of 4M HCI the mixture Is hydrogeneted at room temperature for 3 hours, The
mixture Is filrated over ceflie to remove the catalyst and evaporated.
Yield: 7.13 g (100%) of a white eclid. MS (ESI): 3168 [M+H]', 1H-NMR (DMSO-d): 3 (ppm)
11.5 (s, 1H), 8.42 (d, 1H), 7.25 (s, 2H), 7.04 (dd, 1H), 8,95 (d, 1H), 8.45 (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 1

4-Isobutoxy-1H-indole-2-carboxylic acld [1-{1-methyl-piperkiin-3-yimethyl)-plpetidin-4-yl]-
amkie

167
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This compound Is syntheelzed from the compound 161 {see example 127) and (1-Msthyl-
piperidin-3-yl)-methanol analogously to the method described in Example 127.

Yield: 80 mg (50%). MS (ESI): 427 M+H]" ,1H-NMR (DMSO-dy): 8 (ppm) 11.45 (s, NH),
8.18(d, NH), 7.21 (s, 1H), 7.02 (dd, 1H), 6.95 (d, 1H), 8.45 (d, 1H), 3,85 (d, 2H), 3.75 (m,
1H), 2,88 (m, 1H), 2,78 (m, 2H), 2.82 (m, 1H), 2.12 (s, 3H), 2.13-2.05 (m,3H), 2.00-1.84 (m,
2H), 1.84-1.40 (m, 10H), 1.05 (d, 6H), 0.82 (m, 1H).

Example 129

4-Cyclobutyimethexy-1H-Indole-2-carboxylic acld {1{(18,9aR)-1-(octahydro-quinoiizin-1-
yl)methyl]-piperidin-4-yf}-amide

g

é‘ﬁo}g)

This compound |s synthesized from 4-cyclobutyimethoxy-1H-Indole-2-carboxylic acld
piperidin-4-ylamide, 162 (preparation see below) and (1R,8aR)-1-{octahydro-quinoltzin-1-yl)-
mathano! analogously to the method described in axample 127,

MS (ESI): 479.1 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.44 (s, 1H), 8.2 (d, 1H), 7.2 (d, 1H),
7.03 (t, 1H), 6.98 (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, 28H).

L] osls lob -Indole- Ic atld piperidin-4-ylamt
182,
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(1)  Step A:4-[(4-Cyclobutyimethoxy-1H-Indole-2-carbonyl}-amino]-plperidine-1-
carboxyllc acld tert-butyl ester, 183

To a solution of 4-cyclobutyimethoxy-1H-indole-2-carboxylic ecld (82) from example 34 (2.2
g, 8.97 mmol) in 20 ml of DCM Is added 4-amino-piperidine-1-carboxylic acld teri-butyl ester
(1.88 g, 8.87 mmol), HOBT (1.37 g, 8.87 mmol), irlathylamine (2.5 ml, 17.84 mmol) and EDC
(1.72 g, 8.97 mmol). The mixture ia stimad 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 ellicagel using hexane
and EtOAc {from 0% to 20%).

Yield: 3.02 g (78%). MS (ESI): 426.3 [M-HT, 1H-NMR (CDCl,): & (ppm) 9.33 (8, 1H), 7.17 (¢,
1H), 7.03 (d, 1H), 6.97 (s, 1H), 8.5 (d, 1H), 6.12 (d, 1H), 4.13 (m, 4H), 4.07 (d, 2H), 2.786-
2.97 (m, 4H), 1.88-2.25 (m, 8H), 1.46 (s, OH).

(2) Step B: 4-Cyclobutylmethoxy-1H-Indole-2-carboxylic acld 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 dloxane (14.1 ml, 56.4 mmol} ls added and the mixture is stitred 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-dy): 3 (ppm) 11.50 (8, 1H), 8.75 (br m, 2H), 8.51
(d, 1H), 7.25 (s, 1H), 7.07 (t, 1H), 6.98 {d, 1H), 8.5 (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-Cyclobutyimethoxy-1H-indole-2-carboxyllc acid {1{(8)-2-((3R,4R)-4-hydroxy-3-methy}-
piperidin-1-yl)-propyl}-piperidin-4-yl}-amide

|67
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This compound Is synthesized from 4-cyclobutyimethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (see example 128) and 2,2-dimethyl-propionic acid (3R 4R)-1-((R)-
2-hydroxy-propyl)-3-methyl-plperidin-4-yl ester, 164 (praparation see balow) analogously to
the method described In example 127, followed by pivaloyl cleavage as described for amine
55,

MS (ESI): 483.2 M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.43 (8, 1H), 8.2 (br s, 1H), 7.18 (s,
1H), 7.03 (t, 1H), 8.96 (d, 1H), 6.47 (d, 1H), 4.44 (m, 1H), 4.04 (d, 2H), 3.73 (m, 1H), 2.58-
2.96 {m, 7H), 2.04-2.41 (m, 6H), 1.83-2.02 (m, 6H), 1.668-1.82 (m, 3H), 1.45-1.65 (m, 2H),
1.2-1.44 (m, 2H), 0.91 (d, 3H), 0.86 (d, 3H).

(1) 2,2-Dimethyl-proplonic acld (3R,4R)-1-{{R)-2-hydroxy-propyl)-3-methyl-
plperidin-4-yl ester (184)

A solution of piperidine 20 (3 g, 15.05 mmol) and (R)-2-methyl-oxrane (15.05 ml, 150.5

mmol) In 10 ml of ethanol Is stimed for 24 houre In a cdlosed flask. The solvent ls evaporated

and the residue distlled In a Kugelrohr apparatus (0.08 mbar, 80-80C),

Yield: 3.82 g (89%). MS (ESI): 258.2 [M+H]", 1H-NMR (DMSO-d,): 3 (ppm) 4.34 (br 8, 1H),

4,24 (td, 1H), 3.70 (sextett, 1H), 2.79 (m, 2H}, 2.03-2.28 (m, 3H), 1.85-1.9 (m, 3H), 1.45 (qd,

1H), 1.14 (s, 9H), 1.02 (d, 3H), 0.8% {d, 3H), [a]p = -88.1 {c=1.5 in MeOH)

Example 131

4-Cyclobutyimethoxy-1H-Indole-2-carboxyllc acld {1-[(S)-2-((38,4R,55)-3,4-dhydroxy-5-
methyl-piperidin-1-yl)-propyl}-plperidin-4-yi}-amide
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This compound Is synthesized from 4-cyclobutyimethoxy-1H-indole-2-carboxylic acid
piperidin-4-ylamide, 162 (see example 129) and amine 38 analogously to the method
described In 54, followed by claeavage of the protecting group.

MS (ESI): 489.4 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.47 (8, 1H), 8.28 (br s, 1H), 7.23 (s,
1H), 7.04 (t, 1H), 6.89 (d, 1H), 0.48 (d, 1H), 4.07 (m, 1H), 4.08 (d, 2H), 4.02 (m, 1H), 3.76
(m, 1H), 3.55 (m, 1H), 2.56-2.86 (m, 8H), 2.25-2.4 (m, 3H), 1.83-2.15 (m, 11H), 1.68-1.82
(m, 2H), 1.45-1.65 (m, 2H), 0.91 (d, 3H), 0.88 (d, 3H).

E le 132

4-Cyclobutyimethoxy-1H-indols-2-carbaxylic acid {1-{(R)-3-hydroxy-2-({38,45)-4-ydroxy-3-
methyl-piperidin-1-yl)-propyf}-piperidin-4-yl}-amide

£ oo

This compound Is synthesized from 4-cyclobutyimethoxy-1H-Indole-2-carboxyllc acld
piperidin<4-ylemide, 162 (see example 129) and 2,2-dimethyl-proplonic acld (38,45)-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
mathylate and 80% acstic acld.

MS (ESI): 480.5 [M+H]', 1H-NMR (DMSO-dy): 8 (ppm) 11.44 (s, 1H), 8.22 (d, 1H), 7.2 (d,
1H), 7.03 (t, 1H), 8.96 (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).1.16—2.18 (m, 16H),
0.86 (d, 3H).
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Exampls 133

4~(Furan-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-[(15,9aR)-1-(octahydro-quinoftzin-1-
yl)methyl]-piperidin-4-yl}amide

-
érﬁ“n@m

This compound ls synthesized from 4-(furan-3-yimethoxy)-1H-indole-2-carboxyllc acid
piparidin-4-ylamide, 165 (preparation sse balow) and (1R,8aR)-1-(octahydro-quinclizin-1-yl)-
methanol analogously to the method described in exampile 127.

MS (ESI): 481.1 M+H], 1H-NMR (DMSO-c): 3 (ppm) 11.45 (s, 1H), 8.13 (d, 1H), 7.82 (s,
1H), 7.68 (t, 1H), 7.22 (d, 1H), 7.05 (t, 1H), 6.88 (d, 1H), 8.62 (s, 1H), 8.58 (d, 1H), 5.03 (s,
2H), 3.74 (m, 1H), 2.8 (m, 2H), 2.89 (m, 2H), 2.43-2.53 (m, 1H), 2.27 (m, 1H), 2.02 (m, 1H),
1.07-1.85 (m, 16H).

esls of 4-{Furan-3-yim -1 H- lig acld pl lamide
{168}

(1) Step A: 4{[4-{Furan-3-yimethoxy)-1H-Indole-2-carbonyl}-aminoc}-piperidine-1-
carboxylic acld tert-butyl estor {186)

To a solution of 4-{furan-3ylmethoxy)-1H-indole-2-carboxylic acld (85) from Example 33 (5 g,
19.44 mmol) In 10 ml of DCM 13 added 4-amino-plperidine-1-carboxylic acld tert-butyl ester
(3.89 g, 19.44 mmol), HOBT (2.68 g, 19.44 mmol), trlethylamine (5.4 ml, 38.88 mmol) and
EDC (3.73 g, 19.44 mmol). The mixture Is stimed at room tempersture over night. It s then
washed with 2N-NaOH and brine, dried over anhydrous sodium sulphate and evaporated to
glve a yellow powder. The crude material l¢ purifled by chromatography on sllicagel using
DCM and EtOAc {from 0% to 10%).
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Yield: 7.51 g {88%). MS (ES!): 438.3 [M-HT, 1H-NMR (CDClh): 8 (ppm) 9.42 (s, 1H), 7.57 (s,
1H), 7.46 (s, 1H), 7.21 (t, 1H), 7.05 (d, 1H), .96 (s, 1H), 8.8 (d, 1H), 8.56 (e, 1H), 6.08 (d,

1H), 5.07 (d, 2H), 4.04-4.2 (overiapping m, 3H), 2.81 (m, 2H), 2.01 {m, 2H), 1.48 (s, 8H) 1.42 -
(m, 2H).

(2) Step B: 4-{Furan-3-yimethoxy)-1H-Indole-2-carboxylic acld piperidin4-
yiamide (165)

The tert-butyl ester (166) from above (885 mg, 1.58 mmol) Is dissolved in 5 ml of dicane. A
4M-solution of HC! in dioxane (3.2 ml, 12.8 mmol) Is added and the mixture Is stired for 24
hours. Evaporation gave the hydrochlotide as a white powder.
Yleld: 585 mg (100%). MS (ESI): 340.2 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 11.65 (s, 1H),
8.0 (br m, 2H), 8.5 (d, 1H), 7.85 (8, 1H), 7.71 (s, 1H), 7.3 (s, 1H), 7.08 (t, 1H), 7.02 (d, 1H),
8.62 (d, 1H), 6.64 (s, 1H), 5.05 (d, 2H), 4.07 (m, 1H), 3.31 (m, 2H}, 3.0 (m, 2H), 1.88 (m,
2H), 1.78 (m, 2H). )

Example 134

4-(Furan-3-yimethoxy)-1H-ndole-2-carboxylic acd {1-{(S)-2-{(3R,4R)-4-hydroxy-3-methy}-
piperidin-1-y))-propyf}-piperidin-4-yl}-amide

%

étl?_(;_Q}Q-oH

This compound Is syntheslzed from 4-(furan-3-yimethoxy)-1H-indole-2-carboxylic acid
plperidin-4-ylamide, 186 (see example 133) and 2,2-dimethyl-proplonic acld (3R,4R)-1{(R)-
2-hydroxy-propyf)-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): 485.2 [M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.48 (s, 1H), 8.14 (d, 1H), 7.82 (s,
1H), 7.88 (br s, 1H), 7.23 (s, 1H), 7.05 (¢, 1H), 6.80 (d, 1H), 6.62 (s, 1H), 6.8 (d, 1H), 5.03 (s,
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2H), 4.43 (d, 1H), 3.72 (m, 1H), 2.58-2.85 (m, 5H), 2.32 (m, 1H), 2.24 (m, 1H), 2.04-2.18 (m,
2H), 1.9 {m, 2H), 1.87-1.78 (m, 3H), 1.43-1.81 (m, 2H), 1.21-1.41 (m, 3H), 0.91 (d, 3H), 0.88
(d, 3H).

Exampie 135

4-(2-Methyl-thlazol-4-yimethoxy)-1H-Indole-2-carboxylic acld {1-{octahydro-quinolizin-1-
yimethyl)-piperidin-4-yl-amide

This compound ls synthesized from 4-(2-methyl-thlazol-4-yimethoxy)-1H-Indole-2-carbexylic
acid piperidin4-ylamide, (167, preparation see below) and (1R,8aR)-1-{octahydro-quinolizin-
1-yl}-methanol analogously to the method deecribed in example 127.

MS (ESI): 522 [M+H]", 1TH-NMR (DMSO-dy): 5 {ppm) 11.5 (s, 1H), 8.15 (d, 1H), 7.57 (8, 1H),
7.25 (s, TH), 7.05 (dd, 1H), 8.98 (d. 1H), 6.62 (s, 1H), 5.18 (s, 2H), 3.74 (m, 1H), 2.8 (m,
2H), 2,68 (m, 2H), 2.88 (s, 3H), 2.43-2.53 (m, 1H), 2.27 (m, 1H), 202 (m, 1H), 1.07-1.85 (m,
18H).

(1) Step A: (2-Methyl-thlazol-4-yl)-methanol (168)
2-Methyl-thiazole-4-carboxylic acld ethyl ester (868 mg, 5.64 mmol) Is dissolved in 5 mi of
diethylether and cooled to -78°C. A 1M solution of Iithlum aluminium hydride In THF (16.9 ml,
16.9 mmol) is added dropwise and the mixture ls simed for 3.5h at -78°C., The mixturs la
quenched at this temperaturs with a saturated solution of sodium sulphate and Is allowed to
warm up o room temperature, followad by exiraction with ether and evaporation.
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Yield: 670 mg (82%). MS (ESI): 130.0 [M-H], 1H-NMR (CDCh): & (ppm) 7.20 (s, 1H), 5.27
(dd, TH), 4.50 (d, 2H), 2.62 (s, 3H).

{2) Step B: 4-{2-Methyl-thlazol-4-yimethoxy)}indole-1,2-dIcarboxylic acld 1-tert-
butyl ester 2-ethyl ester (169)

(2-Methyl-thiazol-4-yl)-methanol (168, 670 mg, 5.2 mmol) is dissolved in 12 mi of dry THF
under argon, followed by addition of 4-Hydroxy-indole-1,2-dicarboxylic acid 1-tert-butyl ester
2-ethyl ester (102, see example 42, 1.58 g, 5.2 mmal), triphenyiphosphine (1.63 g, 6:2
mmol). ) and the solution le cooled to 0°C. A 40% aolution of ethyl azadicarboxylate in
toluene (2.7 mi, 6.2 mmol) is added dropwise and the mixture Is stirmed for 2.5 h at 0°C. The
the sclvents are removed under reduced preseure and the resldue e dissolved in ethyl
acetate and washed with sodiumhydrogencarbonate solution and brine. The organic layers
are diid over sodium sulphate, filtrated and evaporated. The crude product Is purified by
flash chromatography (sllica gsl, sthyl acetate / hexanes 3:7)
Yield: 1.75 g (81%). MS (ESI): 417.2 [MHH]', 1TH-NMR (DMSO-d): 8 (ppm) 7.67 (s, 1H),
7.55 (d, 1H), 7.41 (dd, 1H), 7.27 (s, 1H), 8.90 (d, 1H), 5.27 (8, 2H), 4.31 (q, 2H), 2.68 (s,
3H), 1.57 (s, OH), 1.32 (t, 3H).

(3) Stop C: 4(2-Methyl-thiazol-4-yimethoxy)-1H-indole-2-carboxylic acld (170)
4-(2-Methy}-thlazol-4-yimethoxy)-indole-1,2-dicarboxylic acld 1-tert-butyl ester 2-sthyl ester
(189) (1.75 g, 4.2 mmol) e diesolved In 20 mi of ethancl. After addition of a 0.5M aqueous
sodium hydroxide solution (33.6 mi, 16.8 mmal) the solution is hedtad to 80°C and etirmed at
thie temperature for 18h. Then the reaction mixtura is evaporated and the residue Is
dissolved In ethyl acstate. AT 0°C conc HCl Is added untll a pH of 1 is reached. The organic
phave ia washed with water and brine. The organic layere are dried over over sodium
suiphate, fiitrated. The product crystailized upon evaporation and couid be fMirated off.
Yield: 1.21 g (100%). MS (ES!): 280.0 [M+H]", 1H-NMR (DM8O-de): & (ppm) 11.76 (br s,
1H), 7.82 (s, 1H), 7.14 (dd, 1H), 7.07 (s, 1H), 7.02 (d, 1H), 6.68 (d, 1H), 5.22 (s, 2H), 2.08 (e,
3H).

(4) Step D: 4-{[4(2-Methyl-thlazol-4-ylmethoxy)-1H-indole-2-carbonyl]-amino}-
plperidine-1-carboxylic acld tert-buty] ester (171)

|25
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4-(2-Methyl-thiazol-4-yimethoxy)-1H-Indole-2-carboxylic ackd (170) (1.21 g, 4.2 mmol) ls
dissotved in 10 ml of DMF and the solutlon Is cooled to 0°C. After addition of Huenige base
(2.18 ml, 12.8 mmol), piperidin-4-yl-carbamic acid tert-butyl ester (3) (841 mg, 4.2 mmof) and
PyBOP (2.4 g, 4.6 mmol) the mixture |s stimed at room temperature for 18h. Ethyl acetate is
added follwed by concentrated sodium hydroxide, untfl a pH of 11 Is reached. The organic
layer Is washed with brine, dried over aodium sulphate and evaporated under reduced
pressure. The crude product Is purified by flash-chromatography (sllica gel, ethyl acetats /
cyclohexane 1:1).

Yield: 1.58 g (80%). MS (ESI): 471.2 [M+H]', 1H-NMR (DMSO-dy): & (ppm) 11.58 (br s, 1H),
8.25 (d, 1H), 7.61 (s, 1H), 7.27 (8, 1H), 7.08 (dd, 1H), 7.02 (d, 1H), 8.83 (d, 1H), 5.18 (s,
2H), 3.83 (m, 3H}, 2.85 (m, 2H), 2.89 (s, 3H), 1.78 (m, 2H), 1.4 (s, OH), 1.38 (m, 2H).

(8) Step E: 4-{2-Methyl-thiazol-4-yimethoxy)-1H-Indole-2-carboxylic acld
piperidin-4-ylamide {167)

171 from above (1.58 g, 3.38 mmol) ls dissolved in a 4M solution of HC! In dioxane (32 mi,
128 mmol) and stimed for 45 min &t room temperature. Then the reaction mixture Is
evaporated, dissolved In ethy] acetate and conc sodium hydrexide Is added untll @ pH of 11
is reached. The organic layer |s washed with brine, dried over sodium sulphats and
avaporated under reduced pressure.

Yield: 1.28 g (100%), %). MS (ESI): 371.2 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.58 (br,
1H), 8.28 (d, 1H), 7.61 (s, 1H), 7.3 (s, 1H), 7.08 (dd, 1H), 7.02 (d, 1H), 6.62 (d, 1H), 5.19 (s,
" 2H), 3.80 {(m, 1H), 3.07 (m, 2H), 2.70 (s, 3H), 2.82~2.75 (m, 2H), 1.72 - 1.85 (m, 3H), 1.4 -
1.55 (m, 2H).

Example 138

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{2-(3,4-dihrydroxy-S-methyl-
plperidin-1-yl}-propyl]-plperidin-4-yif}-amide
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This compound Is synihesized from 4-(benzofuran-3-yimethoxy})-1H-indole-2-carboxylic acld
plperidin-4-ylamide, 172 (preparation ses below) and amine 35 analogously to the method
described In 54, followed by cleavage of the protecting group.

MS (ESI): 561 [M+H]", 1H-NMR (DMSO-dy): 8 (ppm) 11.48 (s, 1H), 8.18 (s, 1H), 8.15 (d,
1H), 7.72 (d, 1H), 7.81 (d, 1H), 7.35 (dd, 1H), 7.28 (dd, tH), 7.18 (s, 1H), 7.08 (dd, 1H), 7.04
{d, 1H), 8.71 (d, 1H), 5.35 (8, 2H), 4.04 (d, 1H), 3.88 (m, 1H), 3.72 {m, 1H), 3.53 (m, 1H),
2.50-2.80 (m, 7H), 2.24-2,38 (m, 2H), 1.88-2.08 (m, 3H), 1.66-1.78 (m, 3H), 1.45-1.58 (m,
2H), 0.88 (d, 3H), 0.83 (d, 3H).

Synthesis Benzofuran-3 -1H-pdole-2-ca lc acld piperidin-4-
amjde

(1)  Step A: 4-{[4-{Benzofuran-3-yimethoxy)-1H-indole-2-carbonyi]-amino}-
plperidine-1-carboxylic acid tert-butyl oster (173)

To a Ice-cokd solution of 4-{banzofuran-3yimethoxy)-1H-indole-2-carboxyllc acid (105, see
example 60} (200 mg, 0.851 mmol) in 2 ml of dimethylformamide is added Huenigs base
(334 ul, 1.85 mmol). After stirring at 0°C for 10 min, 4-amino-piperidine-1-carboxylic acid
tert-butyl ester (130 mg, 0.851 mmol) and PyBOP (358 mg, 0.684 mmol) are added
subsequently. The mixture Is stimed at room temperature over night. It s then diluted with
ethyl acetate, washed with 1N-NaOH and brine, dried over anhydrous sodium sulphate and
evaporated to give 880 mg of a lightbrown oil. The crude material ls purified by
chromatography on sificagel using cyclohexane and aethylacetste (1:1).

Yield: 318 mg (100%). MS (ESI): 488.2 (M-H[, 1H-NMR (CDCl): & (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),
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6.91 (s, 1H), 8.7 (d, 1H), 5.96 (d, 1H), 5.34 (s, 2H), 4.04-4.2 (overiapping m, 3H), 291 (m, -
2H), 2.01 (m, 2H), 1.48 (s, BH), 1.40 (m, 2H).

{22 Step B: 4-({Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld piperidin-4-
ylamlide (172)

The tert-butyl ester (173) from above (318 mg, 0.85 mmol) Is diesoived In a 4M-aclution of
HCI In dioxane (68 ml, 1.2 mmol) and stimed for 1 hour at room temperature. Evaporation
gave the hydrochioride as a white powder, which is dissoived in water, trested with canc
NaOH solution at 0°C to an pH of 11 and extracted with ethyl acetate. The organic layers are
washed with brine, dried over sodium sulphate and evaporated.
Yield: 248 mg (8689%) of a light yeliow solld. MS (ESI): 380.2 (M+H]".

Example 137

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{2(3,4-dIhydroxy-
piperidin-1-yD-propyi]-piperidin-4-yl}-amide

0
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This compound le synthestzed from 4-{$-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxyflc acld plperidin-4-ylamide {174, preparation see below) and amine 34 analogoualy
to the method desctibed for 54, followed by cleavage of the protecting group.

MS (ESI): 585 [M+H]", 1H-NMR (DMSO-de): 5 (ppm) 11.62 (s, 1H), 8.28 (s, 1H), 7.88 (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
(8, 2H), 4.18 (m, 1H), 4.13 (d, 1H), 3.73 (m, 1H), 3.52 (br », 1H), 3.44 (brs, 1H), 2.8 {(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—
1.85 (m, 5H), 0.9 (4, 3H).
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(1)  Step A: 4-{[4-(b-fluoro-benzofuran-3-yimsthoxy)-1H-indole-2-carbonyl]-
amino}-piperidine-1-carboxylic acld tert-butyl ester {175)

To a solution of 4-(5-fluoro-benzofuran-3yimethoxy)-1H-indole-2-carboxylic edd (113, see )
example 80, 160 mg, 0.48 mmol) la dissoived In 1.5 ml of DMF and cooled to 0°C. After
addition of Huenigs base (252 ul, 1.5 mmol) the mixture Is etirred for 15min, then piperidin-4-
yicarbamic acld tert-butyl ester (3, 98.5 mg, 0.49 mmol) ls added, followed by PyBOP (280
mg, 0.51 mmol). The mbdure la stimed &t room tamperature for 18h. Then the mixture ls
diluted with ethy! acetate, washed 1N sodium hydroxdde solution and brine. The organic
layers are dried over sodium sulfate and eveporated under reduced pressure. The crude
product (581 mg) le purified by flash-chromatography (sllica gel, cyclohexane / ethyl acetate
1:1)

Yield: 250 mg (100%). MS (ES!):; 508.2 [M-HJ.

(2} Step B: 4{6-fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld
plperidin-4-ylamide {174)

The tert-butyl ester (175) from above (250 mg, 0.48 mmol) ls disscived In a 4M-solution of
HC! In dloxane (4 mi, 18 mmol) and the mbdure is stired for 1h et room temperature,
Evaporation gave the hydrochloride as a yellow eolid, which is disecived In 5 mi of water and
the pH Is adjusted 1o 11 by addition of conc sodium hydroxide. The solution I8 extracted with
ethyl acstate, the organic layere are washed with brine and dried over sodlum sulphate.
Evaporation gave 200 mg (100%) of a white solid. %).
MS (ESI): 408.2 [M+H]".

Example 138

4-(5-chioro-benzofuran-3-yimethoxy)-1H-Indole-2-carbaxylle acld {1-{2-(3,4-dhydroxy-
plparidin-1-yl)-propyl}-piperidin-4-yl}-amide
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This compound Is synthesized from 4-(5-chloro-benzofuran-3-yimethoxy)-1H-indole-2-
carboxylic acid plperidin-4-ylamide, (178, preparation see below) and amine 34 analogously
to the method described for 54, followed by cleavage of the pratecting group.

MS (ESI): 581 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.5 (br e, 1H), 8.28 (s, 1H), 8.17 (d,
1H), 7.79 (e, 1H), 7.88 (d, 1H), 7.30 (d, 1H), 7.22 (s, 1H), 7.10 (dd, 1H), 7.03 {d, 1H), 8.7 {d,
1H). 5.38 (8, 2H), 4,18 (m, 1H), 4.12 (d, 1H), 3.72 (m, 1H), 3.52 (m, 1H), 3.45 (m, 1H), 2.45
- 2.9 (m, 4H), 2.33 (m, 4H), 1.88 - 2.14 (m, 3H), 1.73 {m, 2H), 1.42 — 1.65 (m, 4H), 0.80 (d,
3H).

nthes L furan -1H-indole-2 lic acl
plperidin-4-viamide (178}

(1)  Step A: 4-{[4{5-chloro-henzofuran-3-yimethoxy)-1H-Indole-2-carbanyf]-
amino}-piperidine-1-carboxylic acld tert-butyl ester (177)

This compound Is synthestzed from 4-(S-chloro-banzofuran-3-yimethoxy)-1H-ndole-2-
carboxylic acld (113, see example 80) and amine 3 analogously to the method described for
176.

Yleld: 270 mg (80%). MS (ESI): 522 [M-HJ, 1TH-NMR (DMSO-dy): & (ppm) 11.58 (m, 1H),
8.28 (s, 1H), 8.20 (d, 1H), 7.8 {a, 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), 5.38 (s, 2H), 3.93 (m, 3H), 2.7 - 2.8 (m, 2H), 1.76 (d, 2H), 1.4 (e,
8H), 1.29-1.42 (m, 2H).

(2) Step B: 4{5-chloro-benzofuran-3-yimethoxy)-1H4ndole-2-carboxylic acid
plperidin-4-ylamide (176)

This compound le synthesized from 177 analogously to the mathod described for 178.

189
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MS (ESI): 424.2 [M+HJ', 1H-NMR (DMSO-dg): 8 (ppm) 11.38 (s, 1H), 8.14 (s, 1H), 8.02 (d,
1H), 7.66 (s, 1H), 7.55 (d, 1H), 7.27 (d, 1H), 7.09 (s, 1H), 8.98 (dd, 1H), 8.91 (d, 1H), 6.50
(d, 1H), 5.23 (s, 2H), 3.68 (m, 1H), 2.8 (m, 1H), 2.37 (m, 3H), 1.57 (m, 1H), 1.25 (m, 3H).

E )[=]

4-(5-Chloro-banzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acki {1-{(8S,8aS)-1-{octehydro-
pyrido[2, 1-cl{1,4}oxazin-8-yl)methyl}-piperidin-4-yf}-amkie

cxbo]» |
WG&}

This compound s synthesized from the compound 176 (see example 138) and (6RS,9aSR)-
1-{octahydro-pyrido[2, 1-c][1,4]oxazin-8-y)-methanol (83) analogously to the method
described In axample 127.

Yield: 7.7 mg (12%) of & white solld. MS (ESI): 575/577 [M+H]', 1H-NMR (DMSO-dy): 5
(ppm) 11.5 (e, 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), 8.70 (d, 1H), 5.36 (s, 2H), 3.75-3.80 (m, 2H), 3.50-3.30 (m, 4H), 2.80-
2.55 {m, 2H), 2.80-2.50 (m, 2H), 2.32 (d, 2H), 2.10-1.85 (m, SH), 1.80-1.40 {m, 3H), 1.35-
1.20 (m, 2H).

Example 140

4-(5-Chioro-benzofuran-3-yimethaxy)- { H-indole-2-carbaxyfic acid {1-[(88,8aS)-1-(hexahydro-

pyrrolo[2,1-c][1,4}oxazin-8-yl)methyl}-piperidin-4-yi}-amide

7T
1¥/
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This compound is synthesized from the compound 176 (ses example $38) and (BRS,8aSR)-
1-{octahydro-pyridof2, 1-c]{1,4]cxazin-8-yf)-methanol (67) analogously to the method
described [n example 127.

Yield: 82 mg (14.8%) of a white solld, MS (ESI): 56/565 [M+H]', 1H-NMR (DMSO-dy): 3
(ppm) 11.5 (8, 1H), 8.25 (s, 1H), 8.10 (d, 1H), 7.78 (d, 1H), 7.87 (d, 1H), 7.38 (bd, 1H), 7.18
(s, 1H), 7.10-7.00 {m, 2H), 6.70 (d, 1H), 5.35 (s, 2H), 4.00 (m, 1H), 3.80 (m, 1H), 3.753.60
{m, 2H), 3.40-3.30 (m, 2H), 2.95-2.70 (m, 1H), 2.40-2.20 (m, 2H), 2.10-1.70 (m, 8H), 1.55-
1.25 (m, 4H), 1.15 (t, 1H), 1.07 (t, 1H).

Example 141

4-{4-Methoxy-phenyl)-1H-Indole-2-carboxyllc acid {1-[(18,8aR)-1-(octahydro-guincitzin-1-
ymethyl}-piperidin-4-yl}-emide

-~

g uO?:"(p

This compourd ls synthesized from the compound 178 (preparation see below) and
octahydro-2H-chinolizin-1-yimethanol analogously to the method described In example 127.
Yield: 350 mg (33.7%). MS (ESI): 501 [M+H]', 1H-NMR (DMSO-dy): & (ppm) 11.6 (8, 1H),
8.22 (d, 1H), 7.58 (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), 3.18 (d, 1H), 2.80 {m, 2H), 2.67 {m, 2H), 2.46 (dd, 1H), 2.28
(m, 1H), 1.1-2.1 (m, 18H).

[32
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Synthesls of 4-(4-Me hegyl}-1H-dndol acl d lamid
yrey

(1)  Step A: 4{4-Methoxy-phenyl)-1H-Indole-2-carboxylic acld (128)
4-Bromo-1H-Indole-2-carboxylic acid {5 g, 20.8 mmol) and 4-methoxy-phenyl-boronic acid
(3.2 g, 20.8 mmol) are dissolved in 1-propanal (100 mi) and the mixture le flushed with argon
for 30 min. Then bis(triphenylphosphin)palladium(ll)chioride (200 mg, 1 mmol) and Na2CO3
(4.4 g, 40.2 mmol) are added and the reaction mixture Is slimed at 85°C for 3h. After cooling
down to room temperature, ethyl acetats and 2M HCI are added, The organic [ayers are
dried over sodium sulphate. Evaporation gave 6 g of an belge sollde, which is further purified
by cryatallisation from ethyl acetats.

Yield: 4.7 g (84%). MS (ESI): 268 (M-HT.

() Step B: 4-{4-Methoxy-phenyl}-1H-indole-2-carboxylic acld {1-benxyl-
piperidin-4-yi)-amide {179)

128 (4.7 g, 17.8 mmol) and 1-benzyl-piperidin-4-ylamine (3.3 g, 17.6 mmol) are dissolved In
DMF (70 mi) and after addition of TBTU (8.4 g, 19.4 mmal) and sthyldilsopropylamine (12
mi, 70.4 mmol) the mixture is stimed at room temperature for 2h. Then the solvent ks
evaporated at high vacuum. The residue Is dissolved In ethyl acetate washed with saturated
aqueous sodium hydrogen carbonste and brine. The organic layers are dried over sodium
sulfate and evaporated under reduced pressure. The crude mbdurs Is crystallized from
methanol.

Yield: 4.1 g (53%). MS (ES)): 440 [M+H]", 1H-NMR (DMSO-dy): & (ppm) 11.6 (s, 1H), 8.28
(d, 1H), 7.56 {d, 2H), 7.38 (d, 1H), 7.16 - 7.35 (m, 7H), 7.08 (d, 2H), 7.01 (d 1H), 4.07 (m,
1H), 3.81 (8, 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 acld plperidin-4-ylamide
(178)
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179 (4 g, 9.1 mmol) is dissolved In 100 mi of methanol, flushed with argon and, after addition
of Pd-C (100 mg) and 2M HCI (5.5 ml, 11 mmol), the mixture le hydrogenated at room
tempersture for 3h. The mixiure la filtrated over cellte and evaporated.

Yield: 1 g of a white solid (28%). MS (ESI): 350 [M+HT'.

Example 142

4-{4-Ethoxy-phenyl)-1H-indole-2-carbaxylic acid {1-[{18,8aR)-1-{octahydro-quinoltzin-1-
y))methyl]-piperidin-4-yl}-amide
/\

; rO? up
This compound Is synthesized from the compound 180 (preparation see below) and
octahydro-2H-chinolizin-1-yimethanol analogously to the method described In example 127.
Yield: 23 mg (18.2 %). MS (ESI): 515 [M+H]", 1H-NMR (DMSO-d,): & (ppm) 11.67 (e, 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), 3.7 (m, 1H), 2.80 (dd, 2H), 2.67 (m, 2H), 2.48 (dd, 1H), 2.28 (dd, 1H), 2.01 {dd, 1H),
1,38 (t, 3H), 1.1-2.1 (m, 18H).

[ Is of 4-{4-E! - I)-1H-nd -C8 Ic acld pipsrid} amid

(180);

This compound has besn synthestred from 4-sthoxy-phenyl-boronic acid analogously to the
method described In the synthesis of 178 (see example 141).

MS (ESI): 364 [M+H]’, 1H-NMR (DMSO-da): 3 (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), 7.08 (d, 2H), 7.02 (d, 1H), 4.08 (q, 2H), 3.81
(m, 1H), 3.4 (m, 1H), 2.02 (m, 2H), 2.46 (m, 2H), 1.77 (m, 2H), 1.4 (m, 2H), 1.37 (i, 3H).

I3y
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mple 14

4-(8-Mathoxy-pyridin-3-yl)-1H-indole-2-carboxylic ecld {1-{(S)-2-((38,4S)-4-hydroxy-3-methyl-
piperidin-1-yl}-propyl}-piperidin-4-yl}-amide

-~

; ;'O'}_Q..o,,

This compound Is synthesized from 4-(8-Methoxy-pyridin-3-yI)-1H-indole-2-carboxylic acid
piperidin-4-ylamide (184, preparation see below) and amine 164 analogously to the method
described for 54, followed by cleavage of the protecting group.

MS (ESI): 504 [M+H]’, 1H-NMR (DMSO-dy): & (ppm) 11.7 (s, 1H), 8.48 (br s, 1H), 8.28 (d,
1H), 7.97 (d, 1H), 7.41 {d, 1H), 7.36 (g, 1H), 7.24 (dd, 1H), 7.09 (d, 1H), 6.96 (d, 1H), 4.44
(d, 1H), 3.83 (s, 3H), 3.68 — 3.82 (m, 1H), 2.61 - 2.96 (m, 6H), 2.04-2.38 (m, 4H), 1.85-1.06
(m, 2H), 1.668-1.82 (m, 3H), 1.45-1.85 (m, 2H), 1.2-1.44 (m, 2H), 0.91 (d, 3H), 0.88 (d, 3H).

- Is of 4{6-Math ridin-3 Hnd rb acld plperidin-4-
ml 81

(1)  Step A: 4-{(4-Bromo-1H-Indole-2-carbonyl)-amino]-piperidine-1-carboxylic
acld tert-butyl ester (182)

4-Bromo-1H-indole-2-carboxylic acid (3 g, 12.5 mmol) is dissolved In 30 ml of DMF and the
solution Is cooled to 0°C. After addltion of Huenigs base (6.4 ml, 37.5 mmol), the mixture ls
stimed for 15 min. Then piperidin-4-yl-carbamic acld tart-buty! ester 3 (2.5 g, 12.5 mmol) Is
added, followed by PyBOP (7.2 g, 13.7 mmol). The reaction mixture is stimed for 18 h at
room temperature. Then ethyl acetate Is added and conc sodium hydroxide unifl @ pH of 11
Is reached. The organic layers are washed with brine, dried over sodium sulphate and
avaporated. The crude product is further purifled by flash-chromatography (silica gel, ethyl
acetaie / cyclohexane 1:1)
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Yield: 5.13 g (97%). MS (ESI): 420, 422 [M-HT, 1H- NMR (DMSO-dy): 8 (ppm) 11.8 (m, 1H),
8.48 (d, 1H), 7.45 (d, 1H), 7.27 (d, 1H), 7.21 (s, 1H), 7.11 (dd, 1H), 2.86 {m, 2H), 1.81 (m,
2H), 1.42 (o, OH), 1.42 (m, 2H).

(2) Step B: 4-{[4-{6-Methoxy-pyridin-3-yl)-1H-Indole-2-carbonyl]-aminc}-
plperidine-1-carboxylie acld tert-butyl ester {183)

An argon siream ls bubbled through a solution of 182 from above (500 mg, 1.2 mmol) and 2-
methoxy-5-pyridine baronic acld (181 mg, 1.2 mmol) in 4 mi of 1-propanol for 15 min. Then
2M aqueous sodium carbonate solution (1.2 ml, 2.4 mmol) and
bis{triphenylphosphine)palladium-(I1)-chloride (50 mg, 0.07mmaol) are added and the
reaction mbdure ls stired at 85°C for 3h. Then the mixture la cooled to 0°C and ethyl acetste
andconcentrated sodium hydroxdde aclution Is added untfl a pH of 11 Is reachead. The
solution Is washed with brine and the organic layers are dried over sodium sulfate and
evaporated. The crude product is purified by flash-chromatogrephy (sllica gel, cyclohaxane /
athyl acotate 7:3).

Yield: 200 mg (89%). MS (ESI): 451.2 (M+H]', 1H-NMR (CDCl): 8 (ppm) 9.3 (s, 1H), 8.63 (s,
1H), 7.086 (d, 1H), 7.46 (d, 1H), 7.38 (dd, 1H), 7.17 (d, 1H), 6.98 (s, 1H), 8.88 (d, 1H), 6.12
(d, 1H), 4.13 (m, 2H), 4.08 (8, 3H), 2.91 (m, 2H), 2.01 (m, 2H), 1.48 (8, OH) 1.42 (m, 2H),
1.27 (m, 1H).

(3) Step C: 4-(6-Methoxy-pyridin-3-yi)-1H-Indole-2-carboxylic acld piperidin-4-
ylamide (181)

183 from above (370 mg, 0.82 mmuol) Is dissolved in a 4M solution of HCI In dioxane (7.5 ml,
30 mmol) and stired for 1 h at room temperature. Then the reaction mixture Is evaporated,
dissoived in ethyl acetate and conc sodium hydraxide is added until a pH of 11 le reached.
The organic layer ls washed with brine, dried over sodium sulphats and eveporated undar
reduced pressure.

Yield: 300 mg (100%). MS (ESI): 351.2 [M+H]", 1H-NMR (DMSO-dy): 5 (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), 2.88 (m, 2H), 2.31 (m, 1H), 2.01 (m, 2H), 1.76
(m, 2H), 1.4 {m, 2H).
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Example 144
4-(6-Methoxy-pyridin-3-yl)-1H-indole-2-carboxyllc acld {1-{2-((33,45)-4-hydroxy-3-methyl-
piparidin-1-yl)-ethyl]-piperidin-4-yl}-amide
-~

;'Q'\_Q.,o...

This compound is synthesized from 4-(6-Methoxy-pyridin-3-yi)-1H-indole-2-carboxylic acid
{1<(2-hydroxy-ethyl)-piperidin-4-yll-amida (184, preparation ses below) and 2,2-Dimethy}-
proplonic acid (35,45)-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-dy): 5 {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), 7.08 (d, 1H), 8.97 (d, 1H), 4.47 (d,
1H), 3.92 (s, 3H), 3.76 (m, 1H), 2.70 -2.80 (m, 5H), 2.31 - 2.41 (m, 4H), 1.88 - 2.04 {m, 3H),
1.66 - 1.82 (m, 3H), 1.46 - 1.82 (m, 3H), 1.3 - 1.44 (m, 2H), 0.88 (d, 3H).

Synthesis 8-Meth In-3-yi)}-1H-Indolp-2 Ie acld [1-{2-h
ethyl)-plperid -amide (184

4-(8-Methoxy-pyridin-3-y)- 1H-Indole-2-carbaxylic acid piperidin-4-ylamide (181), 150 mg,
0.43 mmol) ls dissoived in 3 mi of ethanol under argon. Afier addition of sodium carbonata
(182 mg, 1.7 mmol) and 2-bromo-athanc! (81 ul, 0.85 mmol), the reaction mbdure Is stirred
at 80°C for 13h. The mbcture s diluted with methylene chiorids, filtrated and the flitrate ls
evaporated. Evaporetion under reduced pressure gave 128 mg of crude product, which Is
further purified by Flagh-chromatography (dichloro methane / methanol / 25% ammonla
(80:6:1). Yield: 90 mg (53%). MS (ESI): 385.2 [M+H]",

185
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Example 145

4-p-Tolyloxy-1H-indole-2-carboxyllc acld {1-[(1S,0aR})-1-(octahydro-quinclidn-1-yl)methyl}-

Q
oS

This compound is synthesized from the compound 188 (preparation ses below) and
octahydro-2H4-chinolizin-1-yimethanol analogously to the method described in example 127.
Yield: 88 mp (34.9%). MS (ES!): 501 [M+H]*, 1H-NMR (DMSO-dy): 8 (ppm) 11.7 (s, 1H), 8.2
(d, 1H), 7.2 (d, 2H), 7.15 (d, 2H), 7.1 (s, 1H), 8.85 (d, 2H), 6.47 (d, 1H), 2.72 (m, 1H), 2.8

(dd, 2H), 2.70 (d, 2H), 2.45 (m, 1H), 2.3 (s, 3H), 2.28 (m, 1H), 2.03 {dd, 1H), 1.1-2.1 (m,
18H).

8 sals of 4-p-tolyloxy-1H- -2-C8 acld plperidin mide {185}

Reaction Scheme 18;

s & Py = o

(1)  Step A: 4-p-tolyloxy-1H-Indole-2-carboxyiie acld (1-benzyl-piperidin-4-yi)-
amide (186)
4-p-tolyloxy-1H-indole-2-carboxyllc acld (137) (850 mg, 3.2 mmol} and 4-amino-N-
benzylpipetidine (805 mg, 3.2 mmol) are dissolvad In 5 ml of DMF and after addition of
TBTU (1.2 g, 3.5 mmol) and ethyldlisopropylemine (2.2 mi, 12.8 mmol) the mixture la stimed

/Py
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at room temperature for 2h. Then the mixture Is evaporated at high vacuum. The residue Is
dissolved in ethyl acetate and washed with saturated NaHCO3-solution and brine. The
organic layera are dried over Na2S04, fitrated and evaporated under reduced preasure,
Yieki: 1.47g (100%) of a yellow foam. MS (ESI): 438 [M-H].

(2) Step B: 4-p-Tolyloxy-1H-Indole-2-carboxylic acld piperidin-4-ylamide (188) .

Pd-C (1g) is placed intoa flask filled with argon and covered with methanol. 186 (1.4 g, 3.2
mmol) Is dissolved in 100 ml of methanol and 1.8 mf of 2M HCI and added. After
hydrogenation at room tempsrature for Sh the mixture is filirated over celite and evaporated.
Yield: 1.1g (96%) of a white foam. MS (ESI): 350 [M+H]', 1H-NMR (DMSO-dy): 3 (ppm)
11.75 (s, 1H), 8.43 (0, 1H), 7.2 (d, 1H), 7.1 - 7.2 (m, 4H), 6.85 (d, 2H), 6.47 (d, 1H). 4.05 (m,
1H), 3.28 (m, 2H), 2.80 (m, 2H), 2.73 (8, 1H), 2.28 (s, 3H), 1.9 (M, 2H), 1.7 (m, 2H).

le 14

4-lsobutoxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yi-15-methyl-ethyl)-p!peridin-4-yi}-
amide

(87
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(1)  Step A: 4isobutoxy-1H-Indole-2-carboxyllc acld [1-{2R-hydroxy-propyl)-
plperidin4-yf]-amide (187)

A solution of the hydrochloride of 4-facbutoxy-1H-Indole-2-carboxylic acid piperidin-4-ylamide
(161) from Example 127 (300 mg, 0.85 mmol) in 5 mi of ethanol and tristhylamine (0.472 mi,
3.4 mmol) Is treated with R(+)-propylene oxide (0.59 ml, 4.25 mmol) and stired at room
temperature In a sealed vessel for 14 hours. Another portion of R(+)-propylene oxide (0.50
mi, 4.25 mmol) Is edded and stirring continued for 24 hours. The solvents are then
evaporated. The crude Is re-dissolved In DCM and washed with 2N-NaOH and brine. The
organic layer is drled over anhydrous sodlum sulphate and evaporated to give a white
powder. .

Yield: 280 mg (91%). MS (ES!): 374.1 [M+H]", 1H-NMR (DMSO-dg): § (ppm) 11.45 (s, 1H),
8.22 {d, 1H), 7.22 (8, 1H), 7.03 (t, 1H), .97 (d, 1H), 8.45 (d, 1H), 4.25 (br s, 1H), 3.84 (d,
2H), 3.75 (overiapping m, 2H), 2.87 (m, 2H), 1.88-2.38 (m, 5H), 1.76 (m, 2H) 1.58 (m, 2H),
1.05 (m, 9H).

(2 Step B: 4-isobutoxy-1H-Indole-2-carboxyllc acid [1-{2-azepan-1-y!-1S-methyl-
ethyl)-piperidin-4-yl]-amide
The alcohel (187) from above (100 mg, 0.27 mmol) is mbed with axepane (0.033 ml, 0.207

mmol), DIEA {0.227 ml, 1.35 mmol) and cyancmethyl-tripheny! phosphonium lodide (1568 mg,
0.648 mmol) In 2 ml of proplonitrile. The euspension !s heated at 90 °C for 3 hours. The

resulting solution |s cooled, diluted with EtOAc, washed with 2N-NaOH and brine, dried over

anhydrous sodium sulphate and evaporsted, The crude material is purified by
chromatography on slliicagel using DCM (saturated with ammonia) and MeOH (from 0% to
10%). ]

Yield: 74 mg (81%). MS (ESI): 455.4 [M+H]", TH-NMR (DMSO-dy): 5 (ppm) 11.43 (s, 1H),
8.2 {d, 1H), 7.22 (s, 1H), 7.02 (t, 1H), 6.98 (d, 1H), 8.44 (d, 1H), 3.84 (d, 2H), 3.72 (br m,

190
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_ 1H), 2.52-2.85 (m, 8H), 2.15-2.4 (m, 3H), 2.1 (m, 1H), 1.77 (m, 2H), 1.45-1.67 (m, 10H) 1.05
{d, BH), 0.95 (d, 3H).

Example 147
4-|sobutoxy-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-1R-methyl-sthyl)-piperidin-4-yl}-

i .
étﬁle,O

The tite compound Is prepared ae described in Example 83 from 4-isobutoxy-1H-indole-2-
carboxylic acid piperidin-4-ylamide (181), S{-)-propylene oxide and azepane.

Intermediate 4-lsobutoxy-1H-indole-2-carbaxyfic ackl [1-{2S-hydroxy-propyl)-plperidin-4-yi}-
amide (188) and final product had MS and NMR spectra identical to the (R)-enantiomen of
Exampie 148.

Example 148

- 4~(Furan-3-yimethoxy)-1H-indole-2-carboxyllc acld [1-{2S5-azepan-1-yl-propyl)-piperidin-4-yi}-

oes

;-O“)_O

8(-)-propylens oxide (21.2 mi, 302.5 mmol) and azepam (3.41 ml, 30.25 mmol) are mixed In
10 mt of ethanol and stimed In a sealed vessel for 24 hours. The solvents are then

19)
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evaporated and the crude off of 1-azepan-1-yl-propan-2S-ol (189) Is used as such without
further purification, Yield: 2.25 g (47%).

The alcohol (189) from above (B3 mg, 0.405 mmol) Is mixed with 4-{furan-3-yimethoxy)-1H-
indole-2-carboxylic acid piperidin4-ylamide (168, see example 133) from step B (100 mg,
0.27 mmol), DIEA (0.227 mi, 1.35 mmol) and cyanomethyk-triphenyl phosphonium lodide
(1983 mg, 0.81 mmol) in 2 ml of propionitrile. The suspension is heated at 80 °C for 3 hours.
The resulting solution Is cooled, diuted 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 ammonla) and MeOH (from 0% to
10%).

Yield: 45 mg (35%). MS (ESI): 479.1 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.48 (s, 1H),
8.14 (d, 1H), 7.82 (s, 1H), 7.68 (s, 1H), 7.22 (s, 1H), 7.05 (t, 1H), 8.89 (d, 1H), 6.62 (s, 1H),
6.59 (d, 1H), 5.03 (d, 2H), 3.72 (m, 1H), 2.75-2.85 (m, 3H), 2.58 (m, 4H), 2.33 (m, 1H), 2.0-
2.2 (m, 2H), 1.92 (m, 1H), 1.74 (m, 2H), 1.45-1.8 (m, 10H), 0.91 (d, 3H).

Example 149

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acid [1-(2R-axepan-1-yl-propyl)-piperidin-4-yI}-

amids ((3
éfﬁO}O

The titie compound Is prepared from 4~(furan-3-yimethoxy)-1H-Indole-2-carboxylic acld
piperidin-4-ylamide (165) as described in Exampls 133 using R(+)-propylene oxide Instead of
the (S)-enantiomer,

MS and NMR apectre are identical fo its enantiomeric example 14B.
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Reactlon Scheme 20:

" Example 150

4-lsobutoxy-1H-Indole-2-carboxylic acld {1-[2-(3,6-dIhydro-2H-pyridin-1-yl)-ethyl]-piperidin-4-

éﬂﬂxo

1,2,5,6-Tetrahydropyridine (25.4 yl, 0.278 mmol), cyanomethyl-triphenyl phosphonium lodide
(162.5 mg, 0.86868 mmol) and Hanlg'a base (171 pl, 1 mmol) are added subsequently to a
suspension of 190 (preparation see balow) (100 mg, 0.276 mmol) in 4 mi of proplonitril. The
mixiure is stirred for 2h at 100°C, then diluted with ethyl acetata, washed with 1N sodium
hydroxide sciution and brine and dried over sodium suifate. Evaporation gave 138 mg of
crude product, which Is further purified by preparative HPLC (RP, acetoniirile / water).

Yield: 55 mg (47%). MS (ES!): 443.3 [M+H]', TH-NMR (DMSO-dy): 5 (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 (t, 1H), 6.97 (d, 1H), 8.45 (d, 1H), 4.5 (d, 1H), 3.85 (d, 2H)
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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), 1.88 {m, 2H), 1.55 {m, 2H), 1.35 (m, 2H), 1.08 (d, BH).

8 asls obu = H-Indole-2-carboxyllc ac 2-hyd s In-4-
yll-amide (130)

(1) Step A: [14{2-Hydroxy-ethyl})-piperidin-4-yi}-carbamic acid tert-butyl ester
(191)

Piperidin-4-yl-carbamic acld tert-butyl ester (5 g, 256 mmol) Is dissolved in 100 mi of ethanol.
After addition of sodium carbonate {10.6 g, 100-mmol), 2-bromo-sthanol (3.55 ml, 50 mmol)
Is added dropwise. The reaction mixture s refiuxed for 168 h and then evaporated. The
residue Is dissolved in 100 mi of dichioromethane and fitrated. The residue Is washed with
DCM. The combined filtrates are evaporated, which afforded 10.1 g of a yellow oil, which ls
further purified by flash chromatography (sllicagel, DCM / methanol / conc. ammonia 90:9:1).
Yield: 4.02 g (86%) of a white solld. MS (ESI): 443.3 [M+H]', 1H-NMR (DMSO-dy): & (ppm)
11.45 (s, 1H), 8.2 (d, 1H), 7.23 (d, 1H), 7.04 {t, 1H), 8.97 (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), 1.78 (m, 2H), 1.68 (m, 2H), 1.55 {m, 2H), 1.35 {m, 2H), 1.08 {d, 6H).

(2) Step B: 2{4-Amino-piperidin-1-yl)-ethanol (192)
Compound 1#1 (4.02 g, 16.48 mmol) are treated with 4M HCI in dioxane (60 ml, 240 mmol)
and the mixture la stimed at room temperature for 1 h. The white precipitate Ia filtered off,
washed with ether and dried under high vacuum. The mother liquor e concentrated and
treatred with ether. The white solld Is filtered off and dried under high vacuum.
Yield; 3.42 g (95.0%). M5 (ESI): 443.3 [M+H[", 1H-NMR (DMSO-dy): 5 (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), 1.78 (m, 2H), 1.68 (m, 2H), 1.55 {m, 2H), 1.35 (m, 2H), 1.08 (d, BH).

(3) Step C: 4-lscbutoxy-1H-Indole-2-carboxylic acld [1-{2-hydroxy-sthyl)-
piperidin-4-yf-amide (180)
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4-lsobutoxy-1H-Indole-2-carboxylic acid 80 (preparation see Example 8, 1 g, 4.26 mmol) is
suspensed In 5m! of DMF, cooled to 0°C and treated with HOnlg's Base (1.48 ml, 8.58
mmol). The mixture is stirred for 15 min at 0*C. In a separate reaction flask, compound 192
{831 mpg, 4.286 mmol} In 10 ml of DMF Is cooled to 0°C, treated with 10M aqueaus sodium
hydroxide solution (0.856 ml, 8.58 mmol) and etimed for 15 min at this tamperature. Thie
aolullon Is added te the above mantioned mixure, followed by benzotriazol-1-yi-
oxyiripyrrolidinphosphonium hexafluorophosphate (PyBOP, 2.34 g, 4.5 mmol) and stirmed for
4 h at room tlemperature. The reaction mixiure ie diluted with ethyl acetate and washed with
2N sodium hydroxide solution, water and brine. Evaporation gave a semisolld, yellow crude
product, which Is ireated with ether, filterad of and washed with ether.

Yield: 857 mg (83%). MS (ESI): 443.3 [M+H]*, 1H-NMR (DMSO-dy): 5 (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 (t, 1H), 8.97 (d, 1H), 8.45 (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), 1.88 (m, 2H), 1.55 {m, 2H), 1.35 (m, 2H), 1.08 (d, BH).

Example 161

4-|eobutoxy-1H-Indole-2-carboxylic acld (1-{2-(4-hydroxy-azepen-1-yl)-ethyl]-plperidin-4-yi}-

=
SO0,

This compound Is synthesized analogousty to example 160 from 4-lsobutoxy-1H-indole-2-
carboxylic acld [1-{2-hydroxy-athyl)-piperidin-4-yl]-amide, 190 and azepan-4-ol,

Yield: 36 mg (80%). MS (ES!): 457 [M+H]', 1H-NMR (DMSO-d,): 5 (ppm) 11.45 (s, 1H),
8.19(d, 1H), 7.23 (8, 1H), 7.02 (t, 1H), 6.08 (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), 2.88-2.30 {m, 8H), , 2.14-2.06 (m, 1H), 2.0 {t,
2H), 1.83-1.34 (m, 9H), , 1.05 (d, 6H).
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Example 162
4-Igobutoxy-1H-Indole-2-carboxylic acid {1-{2-(3-amino-azepan-1-yi)-ethyl]-piperidin-4-y)-

ami .
(&?\{O_\_Q

This compound is synthestzed analogously to example 150 from 4-Jsobutoxy-1H-indole-2-
carboxylic acld [1-(2-hydroxy-ethyl)-piperidin-4-y[]-amide, 180 and axepan-3-ylamine.

Yield: 48 mg (38%). MS (ESI): 466.3 [M+H]", 1H-NMR (DMSO-da): 8 (ppm) 11.5(e, 1H), 8.27
(d, 1H), 7.24 (s, 1H), 7.06 (t, 1H), 8.97 (d, 1H), 6.48 (d, 1H), 3.84 (d, 2H), 3.80-3.70 {m, 1H),
2.89(m, 2H), 2.78 (m, 1H), 2.88-2.82 (m,1H), 2.80-2.52 (m,4H), 2.43-2.27 (m, 3H), 2.16-
2,05 (m, 1H), 2.05-1.85 (m, 2H), 1.78-1.72 (m, 2H), 1.70-1.68 (m, 2H), 1.60-1.50 (m, 6H),
1.43-1.35 (m, 1H), 1.32-1.22 (m,1H), 1.05 (d, 6H).

Example 153
4-1sobutoxy-1H-Indole-2-carboxylic acld {1-{2-(3-fluoro-piperidin-1-yl)-ethyl}-piperidin-4-yi}-

B0y

To a suspension of 190 (see example 160) (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 proploniirile
Is added cyanomethyl-triphenyl phosphonium lodide (81 mg, 0.338 mmol). The mixture Is
heated at 50°C for 14 houra. The resulling solution le then diluted with EtOAc (20 ml) and
washed iwice with saturated sodlum bicarbonate, dried over sodlum sulfate and evaporated.
The crude product le further purified by preparetive HPLC.

[96
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Yield: 30 mg (24%). MS (ESI): 445.3 [M+H]", 1H-NMR (DMSO-de): B (ppm) 11.43 (s, 1H),
8.19 (d, 1H), 7.22 (s, 1H), 7.02 {t, 1H), 8.96 (d, 1H), 8.45 (d, 1H), 4.45-4.7 (m, 1H), 3.84 (d,
2H), 3.74 (m, 1H), 2.88 (m, 2H), 2.76 (m, 1H), 2.18-2.48 (m, 8H), 2.1 (m, 1H), 2.0 (m, 2H),
1.34-1.8 (m, 7H), 1.05 {d, 8H).

Examole 154

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic ack [4-{2-pIperidin-1-yl-ethyl)-

Q]%MQJO

This compound Is synthesized analogously to example 150 from 4-(5-Chloro-berzcfuran-3-
yimethoxy)-1H-Indole-2-carboxylic acld [4-(2-hydroxy-ethyl)-phanyi}-amide (183, preparation
sea below) and piperidine.

Yield: 140 mg (67%). MS (ESI): 526/530 [M+H]', 1H-NMR (DMSO-dy): 5 (ppm) 11.80 (s,
1H), 10.00 (s, 1H), 8.28 (3, 1H), 7.85-7.35 (m, 6H), 7.25-7.00 (m, 4H), 8.75 (d, 1H), 5.40 (2,
2H), 2.70 (m, 4H), 2.80-2.20 (m, 4H), 1.55-1.40 {m, 6H).

Synthes 8-chl n-3 Hindole-2-ca le 2=
h -phe )

This compound 18 synthestzed analogously to example 42 from 4-(5-Chloro-benzofuran-3-
yimethoxy)-1H-Indole-2-carboxylic acld {(87) and 2-{4-amlno-phenyf)-ethanol.

Yieid: 1.50 g (69%) of a white solid. MS (ESI): 481/483 [M+H]", 1H-NMR (DMSO-d,): 5
(ppm) 11.88 (s, 1H), 0.98 (8, 1H), 8.27 (s, 1H), 7.80 (d, 1H), 7.70-7.60 (m, 3H), 7.48 (d, 1H),
7.38 (dd, 1H), 7.20-7.10 (m, 3H), 7.08 (d, 1H), 8.75 (d, 1H), 5.37 (s, 2H) 4.59 (m, 1H), 3.57
{m, 2H), 2.67 (t, 2H).
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Examole 165

4-(5-Chloro-benzofuran-3-yimethaxy)-1H-indole-2-carboxylic acld {4-[2-{4-hydroxy-piperidin-
1-yi)-athyl}-phenyi}-amide

Qr
Tt g O

This compound Is synthesized analogously to axample 154 from 4-(5-Chioro-benzofuran-3-
yimethoxy)-1H-Indole-2-carboxylic acld [4-(2-hydroxy-ethyl)-phenyl]-amide (193) end 2,2-
dimathyl-proplonic acid piperidin-4-yi ester, followed by removal of the protective group by
sodium methylate.

Yield: 38 mg (34.9%). MS (ESI); 528/530 [M+H]", 1H-NMR (DMSO-dy): & {ppm) 11.88 (s,
1H), 8.27 (s, 1H), 7.83 (d, 1H), 7.70-7.80 {m, 3H), 7.45 (d, 1H), 7.38 (dd, tH) (e, 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), 1.75-1.85 (m, 2H), 1.45-1.30 (m, 2H).

Reaction e 21:

Example 158

4-Phenyl-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl]-amkia
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OO

Bromindole 194 (preparation see beiow) 150 mg, 0.335 mmol), Phenyl-boronic acld (82 mg,

0.67 mmol) and triphenyiphosphine (26.4 mg, 0.112 mmol) are dissolved in 10 mi of toluene.

Afer addition of 1 ml of ethanol, argon is flushed through the mixture for 30 min. Then
Pd(ll)acetate (3 mg, 13.4 pmo!) and 2M aqueous sodiumcarbonate (0.67 ml, 1.34 mmol) are
added. The mixture Is stimed under reflux for 3 h. After cooling down to r.t., the mixture Is
treated with 30 ml of ethyl acetate and 5 % aqueous NaHCO3 solution and filirated over
celite. The organic layer is separated and evaporation under reduced pressure gave 170 mg
of crude product, which s further purified by flash chromatography (silica gel, ethyl acetate /
methanc! conc. NH3 80;10:2) and crystallization from ethy! acetate.

Yield: 45 mg (30%) of a white solid; MS (ESI): 445.4 M+H]", TH-NMR (DMSO-da): 8 (ppm)
11.64 (8, 1H), 8.25 (d, 1H), 7.63 (d, 2H), 7.50 (dr.i. 2H), 7.40 (m, 2H), 7.31 (s, 1H), 7.23 (dd,
1H), 7.08 {d, 1H), 3.73 {m, 1H), 2.85 {m, 2H), 2.57 (m, 8H), 2.36 (m, 2H), 1.88 (m, 2H), 1.74
(m, 2H), 1.52 (m, 10H).

(1) 4-Bromo-1H-Indole-2-carboxylic acld [1-{2-azopan-1-yl-ethyl}-piperidin-4-y1}-

&N;O'\_O

4-Bromo-1H-Indole-2-carboxylic acid (1.5 g, 3.1 mmol), 1-(2-azepan-1-yl-ethyl)-piperidin-4-
ylamine tri-hydrochioride (5) (2.1 g, 3.1 mmol) and DIEA (4.3 ml, 12.4 mmol) are dissolved
under argon etmosphere In DMF (25 mi). TBTU (2.3 g, 3.4 mmol) le added at room
temperaturs. The reaction mixture s stirred for 2 h at r.l., evaporated under high vacuum,
dissolved In ethyl acetate and washed twice with 5% aqueous NaHCO3 solution. The
arganic layers are dried over sodium sulfate. Evaporation under reduced pressure gave 1.3
g (83%) of a belge solld.

/79
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MS (ESI): 447.1, 449.1 [M+H]", 1H-NMR (DMSO-dg): 5 (ppm) 11.9 (8, 1H), 8.4 (d, 1H), 7.4
(d, 1H), 7.25 (d, 1H), 7.2 (s, 1H), 7.08 (dd, 1H), 3.78 {m, 1H), 2.88 (m, 2H), 2.65-2.88 (m,
8H), 2.4 (m, 2H), 2.05 (m, 2H), 1.78 (m, 2H), 1.5-1.62 (m, 10H).

Example 157

4-(4-Trifluoromethyl-phenyf)-1H-Indole-2-carboxyfic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-
yljamide

N n-C‘/'fO

This compound is synthesized from compound 194 (see example 158) and 4-trifflucromethyl-
phenyl boronic acld analogously ta the method described in Example 188.

Yiold: 35 mg (20%) of a white crystals; MS (ESI): 513 [M+H]", 1H-NMR (DMSO-dp): 8 (ppm)
11.75 (s, 1H), 8.25 (d, 1H), 7.85 (s, 4H), 7.48 (d, 1H), 7.32 (e, 1H), 7.28 (dd, 1H), 7.16 (d,
1H), 3.75 (m, 1H), 2.87 (m, 2H), 2.5-2.8 (m, 8H), 2.38 {m, 2H), 2.0 (m, 2H), 1.78 {(m, 2H),
1.48-1.55 (m, 10H).

Exa 1

4-p-Tolyl-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yll-amide

%0
This compound !s synthestzed from compound 194 {see axample 156) and 4-p-toly! boronic
acld analogously to the method described In Example 156.
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Yieid: 40 mg (28%) of a whita foam; MS {ESI): 468 [M+HT", 1H-NMR (DMSO-dy): & (ppm)
11.8 (s, 1H), 8.25 (d, 1H), 7.53 (d, 2H), 7.48 (d, 1H), 7.32 (d, 2H), 7.3 (s, 1H), 7.2 {dd, 1H),
7.05 {d, 1H), 3.75 (m, 1H), 2.5-2.6 (m, 8H), 2.38 (s, 3H), 2.33-2.4 (m, 2H), 2.0 {(m, 2H), 1.75
(m, 2H), 1.48-1.55 {m, 10H).

Example 158

4-(4-Dimethylamino-phenyl)-1H-indole-2-carbaxylic acld [1-(2-azepan-1-yl-ethyl}-plperidin-4-
yij-amide

OO

This compound is synthesizad from compound 184 {see example 166) and (4-
dimethylamino-phenyl)-boronic acid analogously o the method described In Example 168.
Yield: 45 mg (26%) of a whits foam; MS (ESI): 488.2 IMHH]', 1H-NMR (DMSO-d,): 8 (ppm)
14.55 (8, 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).

Exam 80

4-Benzo[1,2,5]oxadlazol-5-yl- 1H-Indole-2-carboxylic acld {1-(2-azepnn-1-yl-amw)-:;lpaddln-4-
yil-amide
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This compound ls aynlhe'ehad from compound 194 (see example 156) and
benzo[1,2,5]oxadlazol-5-yl-boronic acid analogously to the method described In Exampla
166.

Yield: 85 mg (39%) of a white crystals; MS (ESI): 487.1 M+HT", 1H-NMR (DMSO-d,): &
(ppm) 11.8 (8, 1H), 8.3 (d, 1H), 8.2 (s, 1H), 8.18 (d, 1H), 7.85 (d, 1H), 7.52 (m, 1H), 7.38 (s,
1H), 7.3 (d, 1H), 3.75 (m, 1H), 2.87 {m, 2H), 2.5-2.8 (m, 6H), 2.36 (m, 2H), 2.0 (m, 2H), 1.75
(m, 2H), 1.47-1.58 (m, 10H).

Example 161

4-(4-Methoxy-phenyl)-1H-indole-2-carboxylic acld [1-{2-azepan-1-yl-ethyi)-piperidin-4-yi]-
amide

This compound Is synthesized from compound 194 (see example 168) and (4-methoxy-
phenyl)-boronic ackl analogously to the method described In Example 188,

Yield: 22 mg (38%) of & white foam; MS (ESI): 475.4 (M+H]", 1H-NMR (DMSO-d,): 3 (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, 8H), 2.87 (m, 2H), 2.58 {m, BH), 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-sthyl)-piperidin-4-yl}-amide
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This compound Is synthesized from compound 194 (see example 158) and 3-cyano-phanyl
boronic acld analogously to the method described In Example 166.

Yieid: 115 mg (55%) of a white cryatals; MS (ESI): 470.1 [M+H]", 1H-NMR (DMSO-dy): 8
(ppm) 11.75 (s, 1H), 8.38 (d, 1H), 8.05 (s, 1H), 7.98 (dd, 1H), 7.88 (m, 1H), 7.72 (dd, 1H),
7.47 (d, 1H), 7.3 (d, 1H), 7.25 {d, 1H), 7.15 (d, 1H), 3.75 (m, 1H), 2.87 (m, 2H), 2.48-2.@ (m,
BH), 2.37 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.47-1.58 (m, 10H).

Example 183

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxyilc acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-
amide

o O

This compound Is synthesized from compound 194 (see example 158) 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-HT, 1H-NMR (DMSO-dy): & (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, 8H), 2.38 (m, 2H), 2.0 -

{m, 2H), 1.75 (m, 2H), 1.48-1.58 (m, 8H), 1.38 {t, 3H).

203



204

WO 2018077932 PCT/EP2005/001362
-108 -~
Example 164
4-[3-(3-Methoxy-propoxy)-phenyl]-1H-indole-2-carboxylic acld [1-(2-azepan-1-yi-ethyf)-
piperidin-4-yl}-amide
/O\_/\/o

0
e
-
This compound is synthesized from compound 194 (see example 156) and [3-(3-methoxy-
propoxy)-phenyl}-boronic acld analogously to the method described In Example 166.
Yield: 180 mp (67%) of beige foam; M8 (ESI): 533.2 M+H]’, 1TH-NMR (DMSO-d,): & (ppm)
11.65 (s, 1H), 8.28 (d, 1H), 7.38-7.43 (m, 2H), 7.32 (s, 1H), 7.2-7.25 (m, 2H), 7.15 (m, 1H),

7.08 (d, 1H), .85 (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), 1.76 (m, 2H), 1.48-1.8 {m, 10H).

Example 1

4-{4-Trifluoroemethoxy-phenyl)-1H-indole-2-carboxylic acid [1-{2-azepan-1-yl-ethyl}-piperidin-
4-yll-amide

o]

O

This compound is synthesized from compound 194 (see example 166) and 4-
Trifluoromethoxy-phenyl boronic acld analogously to the method described in Example 156.
Yield: 75 mg (42%) of white foam; MS (ESI): §208 [M+H]", 1H-NMR (DMSO-dy): 5 (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 - 2.8 (m, 8H), 2.38 (m, 2H), 2.0 (m, 2H), 1.75 (m,
2H), 1.48-1.8 (m, 10H).
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Example 168
4-{2,4-Dimethoxy-phenyl)-1H-indale-2-carboxyllc ack [1-{2-ezepan-1-yl-ethyl)-plperidin-4-yl

amide

OO

This compound is synthestzed from compound 194 (see example 168) and (2,4-dimethaxy-
phanyl)-boronic acid analogously to the method described In Example 158.

Yield: 120 mg (53%) of a beige foam; MS (ESI): 505.2 [M+H]", 1H-NMR (DMSQ-da): 5 (ppm)
11.45 (s, 1H), 8.15 (d, 1H), 7.34 (d, 1H), 7.2 (d, 1H), 7.15 (dd, 1H), 8.93 (d, 1H). 8.8 (d, 1H),
6.7 (d, 1H), 6.85 (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), 1.88 (m, 2H), 1.75 (m, 2H), 1.47-1.58 (m, 8H).

Example 167

4-(3,4-Dimethoxy-phenyl)-1H-Indole-2-carboxyllc ackd [1-(2-azepan-1-yl-ethyl)-piperidin-4-yf}-

‘Ao,
This compound s synthesized from compound 194 (see example 158) and (3,4-dImethoxy-
phenyf)-boronic acld analogously to the method described In Example 158.

Yield: 65 mg (26%) of white crystals; MS (ESI): 505.2 [M+H]', 1H-NMR (DMSO-dy): 5 (ppm)
11.8 (s, 1H), B.25 (d, 1H), 7.3-7.4 (m, 2H), 7.16-7.25 (m, 3H), 7.07 (m, 2H), 3.8 (e, 3H), 3.78
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(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 188

4-Benzo[1,3]dioxol-5-yl-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yhethyl)-piperidin4-yi)-
amide .

;_O_/"O

This compound |a synthesized from compound 184 {see example 168) and benzo[1,3]dloxol-
S-yt-boronic acld anaiogously to the method described in Exampie 188.

Yiekd: 75 mg (34%) of a white crystale; MS (ESI): 489.1 [M+H]", 1H-NMR (DMSO-dy): &
(ppm) 11.8 (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), 8.08 (s, 2H), 3.75 (m, 1H), 2.87 (m, 2H), 2.48-2.8 (m, 8H), 2.37 (m, 2H),
2.0 (m, 2H), 1.75 {m, 2H), 1.47-1.58 (m, 10M).

Example 168
4-Pyridin-4-y+1H-Indole-2-carboxylic ecld [1-(2-azepan-1-yl-ethyi)-piperidin-4-y[l-amide
|
o .
va O
N O
This compound Is synthesized from compound 194 (see example 156) and pyridin-4-yi-
boronic acid analogously to the method described In Example 1686.

Yield: 35 mg (53%) of beige crystals; MS (ESI): 448.2 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm)
11.8 (s, 1H), 8.88 (d, 2H), 8.3 (d, 1H), 7.88 (d, 1H), 7.5 (d, 1H), 7.38 (s, 1H), 7.3 (m, 1H), 7.2
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(d, 1H), 3.75 (m, 1H), 2.88 (m, 2H), 2.45-2.8 (m, 6H), 2.38 (m, 2H), 2.0 (m, 2H), 1.75 (m,
2H), 1.48-1.8 (m, 10H).

Example 170
4-(8-Methoxy-pyridin-3-y1)-1H-indole-2-carboxyllc acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-

This compound Is syntheslzed from compound 194 {see example 156) and (8-methaxy-
pyridin-3-yl)-boronic acld acld analogously to the method described In Example 156.

Yleld: 125 mg (59%) of a white crystala; MS (ESI): 478.4 [M+H]', 1H-NMR (DMSO-dy): &
{ppm) 11.85 (s, 1H), 8.48 (d, 1H), 8.3 (d, 1H), 7.88 (dd, 1H), 7.42 (d, 1H), 7.35 {s, tH), 7.24
(dd, 1H), 7.08 (d, 1H), 8.97 (d, 1H), 3.83 (s, 3H), 3.75 (m, 1H), 2.87 (m, 2H), 2.48-2.6 (m,
6H), 2.35 (m, 2H), 2.0 (m, 2H), 1.78 (m, 2H), 1.47-1.58 (m, 10H).

Example 171

4-(4-Ethoxy-phenyl)-1H-indole-2-carboxylic acld [1-(2-piperidin-1-yl-sthyl)-piperidin-4-yi}-

amide

_O_/"O

This compound ls synthesized from compound 195 (preparation see below) and (4-ethoxy-
phenyl)-boronic ackd analogously to the method described in Example 168,

204
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Yield: 100 mg (48%) of yellow crystals; MS (ESI): 475 [M+H]', 1H-NMR (DMSO-dy): & (ppm)
11.8 (8, 1H), 8.25 (d, 1H), 7.55 (d, 2H), 7.35 (d, 1H), 7.3 (s, 1H), 7.2 (dd, 1H), 7.05 (d, 2H),
7.02 (d, 1H), 4.08 (g, 2H), 3.73 (m, 1H}, 2.87 (m, 2H), 2.26-2.4 (m, BH), 2.0 (m, 2H), 1.75
(m, 2H), 1.3-1.67 (m, 8H), 1.38 (t, 3H).

(1) 4-Bromo-1H-Indole-2-carboxyllc acld [1-{2-piperidin-1-yl-ethyl)-piperidin-4-
yll-amide {195)

é:HOxO

This compound [s syntheskzed from 4-bromo-1H-Indole-2-carboxylic ecld and amine 4
analogously to the method deectibed above for the synthesis of 194 (see example 158).
MS (ESI): 433, 435 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 11.9 (s, 1H), 8.4 (d, 1H), 7.4 (d,
1H), 7.23 (d, 1H), 7.18 (s, 1H), 7.08 (dd, 1H), 3.78 (m, 1H), 2.88 (m, 2H), 2.3-2.4 (m, 8H),
2.0 (m, 2H), 1.78 (m, 2H), 1.3-1.8 (m, BH).

Example 172

4-(4-Methoxy-phenyi)-1H-Indols-2-carboxylic acid {1-{2-(4-hydroxy-plperidin-1-yl)-sthyi}-
piperidin-4-yl}-amide '

(OO

Thie compound s syntheslzed from compound 188 {preparation see balow) and (4-methoxy-
phenyl)-boronic ecid analogously to the method described In Example 188.

Yield: 55 mg (35%) of white foam; MS (ESI): 477.2 [M+H]', {H-NMR (DMSO-dy): 5 (ppm)
11.8 (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),
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7.02 (d, 1H), 4.55 (br, 1H), 3.85 (8, 3H), 3.78 (m, 1H), 3.45 (m, 1H), 2.9 (m, 2H), 2.78 (m,
2H), 2.46 (m, 4H), 2.15 (m, 2H), 2.05 (m, 2H), 1.3 — 1.8 (m, 8H).

(1)  4-Bromo-1H-Indole-2-carboxylic acld {1-{2-(4-hydroxy-piperidin-1-yl)-ethyl]-

piperidin-4-yl}-amide (196)

r
(?IH°
) H'O“\_Oo,.

This compound [s synthesized from 4-Bromo-1H-indole-2-carboxylic acid and amine 21
analogously to the method described for 194 (see example 188).
MS (ESI): 449, 451.2 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm) 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, TH), 3.5 (m,1 H), 2.88 (m, 2H), 2.85 (m,

2H), 2.88 (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 ackd {1-[2-(4-hydroxy-piperidin-1-yi)-ethyf]-
plperidin-4-yl}-amide .

_O _/—O—ou

This compound la synthesized from compound 196 (see axample 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-dy): 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), 7.08 (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,

709
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2H), 2.38 (m, 4H), 1.98 (m, 4H), 1.74 (m, 2H), 1.65 (m, 2H), 1.51 (m, 2H), 1.37 (t, 3H), 1.32
(m, 2H).

Example 174

4-(8-Methoxy-pyridin-3-yl)-1H-Indole-2-carboxyllc acld {1-[2-{4-hydroxy-piperidin-1-y))-ethyl]-
piperidin-4-yl}-amide

-~

n n —Q _/—O—OH

This compound le synthesized from compound 198 (see example 172) and (8-methoxy-
pyridin-3-yl)-boronic acld analogously to the method described In Example 188.

Yield: 28 mg (18%) of white crystals; MS (ESI): 476.1 [M+H]", 1H-NMR (DMSO-dq): 3 (ppm)
11.88 (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), 8.97 (d, 1H), 4.48 (d, 1H), 3.82 (s, 3H), 3.75 (m, 1H), 3.38 (m, 1H), 2.85
(m, 2H), 2.68 {m, 2H), 2.36 (m, 4H), 1.89 (m, 4H), 1.75 (m, 2H), 1.85 (m, 2H), 1.54 {(m, 2H),
1.35 (m, 2H).

Example 178

4-{4-Methoxy-phenyl)-1H-ndole-2-carboxyllc acid {1-{2<{3-hydroxy-8-aza-bicyciof3.2. 1joct-6-
yij-ethyl}-plperidin-4-yl}-amide

'O _/-@--on

This compound ls syntheslzed from compound 187 (preparation see below) and (4-methoxy-
phenyl)-boronic acid analogously to the method described In Example 168.

2l
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Yiald: 80 mg (57%) of white foam; MS (ESI): 503.2 [M+H]", TH-NMR (DMSO-dq): 5 (ppm)
11.6 (s, 1H), 8.25 (d, 1H), 7.55 (d, 2H), 7.35 (d, 1H), 7.3 (m, 1H), 7.2 (dd, 1H), 7.05 (d, 2H),
7.02 (d, 1H), 4.25 {br s, 1H), 3.82 (s, 3H), 3.78 (m, 1H), 3.75 (m, 1H), 3.1 (m, 2H), 2.88 {m,
2H), 2.38 (m, 4H), 2.0 (m, 4H), 1.85 (m, 2H), 1.7 (m, 4H), 1.56(m, 4H).

(1) 4-Bromo-1H-Indole-2-carboxylic acld {1-[2-{3-hydroxy-8-aza-
bleyelo[3.2.1Joct-8-yl)-ethyl]-piperidin-4-yT}-amide {(197)

&ﬁ—Q—\_@m

This compound la syntheskeed from 4-Bromo-1H-indole-2-carboxyllc acld and amine 24
anslogously to the method described for 194 (sse example 156).

MS (ESI): 475.3, 477 [M+H]', 1H-NMR (DMSO-d,, 150°C): 8 (ppm) 11.7 (br s, 1H), 8.28 (br
8, 1H), 7.48 (d, 1H), 7.25 (d, 1H), 7.15 (s, 1H), 7.1 (dd, 1H), 4.1 (br 8, 1H), 3.97 (m, 3H), 3.6
(m,2 H), 3.0 (m, 2H), 2.5 (m, 6H), 1.9 -2.2 {(m, 10H).

Example 176

4-{8-Methoxy-pyridin-3-yl}-1H-Indole-2-carbaxyllc acid {1-[2-(3-hydroxy-8-aza-
bicyclo[3.2.1]oct-8-yl)-ethyl]-plperidin-4-y[}-amide

”

O

This compound s syntheslzed 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-ds): & (ppm)
11.8 (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,
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1H), 7.08 (d, 1H), 6.95 (d, 1H), 4.23 (br, 1H), 3.83 (s, 3H), 3.78 (m, 1H), 3.75 (m, 1H), 3.1
(m, 2H), 2.88 (m, 2H), 2.38 (m, 4H), 2.0 (m, 4H), 1.8 (m, 8H), 1.53 {m, 4H).

Reaction Schems 22:

_ o
m - W&i

Example 177

4-Hydroxy-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-amide
H

nOx,O

The methoxy derivative from exampie 1 (100 mg, 0.25 mmol) Is disscived in 5 ml of DCM. A
solution of BBr3 (1M In DCM, 2.5 ml, 2.5 mmol} Is added and the mixture |s stirred for 18
hours. It Is then poured onto lce and washed with EtCAG (30 mi). The pH of the water [ayer
Is adjusted to © and extracted twice with EtOAc. The arganic iayers are combined washed
with brine, drled over anhydrous sodium sulfate and evaporated.

Yield: 24 mg (25%).

MS (ESI): 385.3 [M+H]", 1H-NMR (DMSO-dy): 3 (ppm) 9.62 (s, 1H), 8.14 (d, 1H), 7.2 (d, 1H),
6.94 (¢, 1H), 8.86 (d, 1H), 8.37 (d, 1H), 3.75 (m, 1H), 2.68 (m, 2H), 2.53-2.85 (m, 6H), 2.30
(m, 2H), 2.03 (m, 2H), 1.78 (m, 2H), 1.47-1.68 (m, 10H), 1.25 (m, 1H).

cle
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S Ia lophens-2-car|

The 4-alkaxy-benzthiophene-2-carboxylales are synthesized starting from 4-thiophen-2-yt-
butyric acid (reaction scheme 23).

Reaction Scheme 2312:

At c‘&n o — &
[:*m(:&w

{1) 8,7-Dihydro-5H-benzo{b]thlophen-4-one (188)
Ortho-phosphoric acid (85%, 0.27 mi, 3.7 mmol) is dissolved In acetic acld anhydride (13 mi)
and after addition of 4-thiophen-2-yi-butyric acid (9 g, 52.9 mmol} the mixture [s stirred at
120°C for 2.5 h. The brown solution is cooled down using an lce bath, water ls added and
the reaction mixture is extractad with dichioromethane. The organic igyers are washed with
2M NaOH solution and twice with water untll a neutral pH Is reached. The solution e dried
over Na2S04 and evaporated under reduced pressure. The crude product Is obtained as a
brown oll (7.84 g), which s further purified by flash-chromatography (silica gel, ethyl acetate
{ hexane 8:1).
Yield: 5.83 g (72%) of a slightly yellow solld, MS (ESI): 152 M}+, 1H-NMR (DMSO-d,): §
(ppm) 7.38 (d, 1H), 7.25 (d, 1H), 3.03 (t, 2H), 2.48 (m, 2H), 2.12 {t, 2H),

{(2) 6-Bromo-8,7-dlhydro-8H-benzo[bjthiophen-4-one (199)

8,7-Dihydro-6H-benzo[bjthiophen-4-ane (198, 5.8 g, 38.3 mmol) ls dissolved in 200 mi of dry
diethyl ether and cooled down to -10°C. A solution of bromine (8.1 g, 38.3 mmol) In 30 ml of

Z(3



WO 2005077932 PCT/EP2005/001362 2_][/

tetrachloromethane and 2-3 drops of diethyl ether |s slowly added. The mixdure le stimed for
15min at -10°C, 15min st 0°C and 18h at room temperature. Then water and diothyl ether Is
added slowly. The organic layers are washed with water, dried over Na2604 and
evaporated. .

Yleld: 8.7 g of a yellow solld (containing 23% of. starting material). MS (ESI): 230, 232 M+,
1H-NMR (DMSO-ds): & (ppm) 7.48 (d, 1H), 7.3 (d, 1H), 4.87 (dt, 1H), 3.1 (m, 2H), 2.45 (m,
2H).

(3) Benzo[b]thlophen-4-ol (200)

5-Bromo-8,7-dihydro-5H-benzo[bjthlophen-4-one (199, 77% pure, 8.7g, 28.9 mmol), LIBr
(5.7 g, 85.1 mmol) and LI2CO3 (4.3 g, §7.8 mmol) are placed under argon in 300 ml of DMF
and refluxed for 3 h. The reaction mbdure is allowed to cool down to room temperature and
evaporated under high vacuum. After addition of lce water and cold 2M aqueous HCI
solution the mbdure Is extracted with dlsthyl ether. The orgenic layers are extracted with 2M
NaOH and the combined aqueous layera are acidifled with concentrated HC). The product Is
extracted twice with athyl acetate and the organic layars are washed with saturated NaCl
solution, dried over Na2S04 and evaporated under reducad pressure.

Yiald: 4.7 g of a brown solld, which s used without further purification. MS (ESI): 146.0 (M-
HT, 1H-NMR (DMSO-dy): 8 (ppm) 8.95 (br s, 1H), 7.55 (d, 1H), 7.45 (d, 1H), 7.38 (d, 1H),
7.15 (dd, 1H), 6.72 (d, 1H).

(4) 4-lsobutoxy-benzo[bjthlophene (201)

Benzo[bjthicphen-4-oi (200, 4.3 g, 28.8 mmol) and iso-butanol (3.2 ml, 34.7 mmol} are
dissolved under argon In 150 mi of toluene. After addition of tiphenylphosphine (6.1 g, 34.7
mmol} and a 40% solution of DEAD In toluane (18.8 mi, 34.7 mmol), the mixture ls etirred at
120°C over night. After cooling down, the reaction mixture is subsequently washed with
eaturated aquaous NaHCO3 salution and NaCl solution, dried over Na2504 and
evaporated under reduced preseure. Triphenylphosphinoxid is removed by crystaliization
from ethy! acetate and hexane and the crude product Is further purifled by flash
chromatography (sillca gel, hexana / ethyl acetate 8:1).

Yiekl: 5.4 g (91%) of & ysllow oll. MS (ESI): 206 [M}+, TH-NMR (DMSO-d,): 5 (ppr) 7.82 (d,
1H}, 7.5 (d, 1H), 7.44 (d, 1H), 7.27 (dd, 1H), 6.85 (d, 1H), 3.88 (d, 2H), 2.42 (m, 1H), 1.05 (d,
6H).



2)S

WO 2003077932 PCT/EPF20050001362
-210-

(5) 4dsobutoxy-benzo[bjthlophene-2-carboxylic acld (202)

A 1.6 M solutlon of n-butyl Iithlum In hexane (18 mi, 28.8 mmol) Is dissolved under an argon
atmosphere In 100 mi of dry diethyl ether, followed by dropwise addition of a solution of 4-
Jsobutoxy-benzofblthlophene (201, 5.4 g, 26.1 mmol) in 40 ml of diethyl ether. The reaction
mixture Ia refluxed for 45 min, then cooled down and transferred via syringe to a mixture of
axcess dry lce (115g, 2.61 mol) In diethyl sther (the dry Ice ls washed before twice with
dlethyl ether). The mixture ks allowed to stir ovemight at room tempereture, then distributed
between diethyl ether and water. The sther layers are reextracted with water. The aquecus
layers are acldified with 2M aqueous HC! solution, and the precipitate Is filtered off, washed
with water and dried under high vacuum,

Yield: 3.72 g (57%) of a white salld. MS (ESI): 250 {M]+, 1H-NMR (DMSO-dy): & {ppm) 13.4
(br e, 1H), 7.08 (s, 1H), 7.55 (d, 1H), 7.43 (dd, 1H), 8.8 {(d, 1H), 3.8 (d, 2H), 2.14 (m, 1H),
1.05 (d, 8H).

mple 1

4-Msthoxy-benzo[bthlophene-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin<4-ylj-amide

(ZIH;'Q‘\_O

A solution of a mixture of 4- and 8-methoxy-benzo[bjthiophene-2-carboxylic acld (C. R.

Hebd. Seances Acad. Sci. 1988, 261, 705) (440 mg, 1.05 mmol}, amine & (357 mg, 1.050) In
10 ml of DMF |8 treated with EDC {178 mg, 1.05 mmol), HOBT hydrate (178 mg, 1.15 mmol)
and triethylamina {0.44 mi, 3.15 mmol) . The mixture is stirred over night and then .
evaporated under high vacuum. The crude residue Is dissolved In ethyl acetats and washed
twice with sodlum bicarbonate (10%), brine and dried over sodium suifate. The crude

product ia then purified by flash chromstography (ethyl acetate / methanol / ammonia
90:10:1).

Yield: 45 mg (10%) of a yellow solld (and 84 mg of the 6-substituted lsomer). MS (ESI):

416,1 [M+H[", 1H-NMR (DMSO-d,): 5 (ppm) 8.53 (d, 1H), 8.2 (s, 1H), 7.5 (d, 1H), 7.37 (dd,
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1H), 6.9 (d, 1H), 3.84 (s, 3H), 3.7 (br m, 1H), 2.88 (m, 2H), 2.8 (m, BH), 2.4 (m, 2H), 2.0 (m,
2H), 1.75 (m, 2H), 1.47-1.6 (m, 10H).

Example 179

4-1sobutoxy-benzo[blthiophene-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-

it y
(&M:—Oxo

This compound Is synthesized from compound 202 and amine § analogously to the method
described in Example 178. '

Yield: 340 mg (53%) of beige powder. MS (ESI): 458.4 [M+H]', 1H-NMR (DMSO-dy): 8
(ppm) 8.58 (d, 1H), 8.16 (s, 1H), 7.5 (d, 1H), 7.35 (dd, 1H), 6.88 (d, 1H), 3.0 (d, 2H), 3.7 (br
m, 1H), 2.9 (m, 2H}), 2.6 (m, 8H), 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).

4-Isobutoxy-benzo[bjthiophene-2-carboxylic acid [1-(2-piperidin-1-yl-sthyl)-plperidin-4-yl}-

i .
tt:E"}—(;-C)“‘\_,O

This compound Is synthesized from compound 202 and amine 1 analogously to the method
described in Example 178.
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Yield: 83 mg (26%) of belge powder. MS (ESI): 44,3 [M+H]", 1H-NMR (DMSO-dy): 5 (ppm)
8.58 (d, 1H), 8.16 (s, 1H), 7.48 (d, 1H), 7.35 (dd, 1H), 6.88 (d, 1H), 3.9 (d, 2H), 3.7 (br m,
1H), 2.88 (m, 2H), 2.3 - 2.4 (m, 8H), 2.15 (M, 1H), 1.88 (m, 2H), 1.78 (m, 2H), 1.58 (m, 2H),
1.47 {m, 4H), 1.35 (m, 2H), 1.05 (d, 8H).

Synthes @ -2-Ca

Example 181

4.Methoxy-benzofuran-2-carboxylic acld [1-(2-azepan-1-yl-sthyl)-piperidin-4-yll-amide

-
o
éﬁ; E—Oxo
This compound ia synthestzed enalogausly to Exampile 1 from 4-Methoxy-banzofuran-2-
carboxylic acid and amine B.
MS (ESI): 400.2 [M+H]", 1H-NMR (DMSO-d,): 5 (ppm) 8.42 (d, 1H), 7.5 (s, 1H), 7.37 (t, 1H),

7.21 (d, 1H), 6.84 (d, 1H), 3.92 (s, 3H), 3.72 (m, 1H), 2.88 (m, 2H), 2.35-2.88 {m, BH), 2.02
{m, 2H), 1.76 {m, 2H), 1.48-1.67 (m, 10H).

The compounds of formula | In free form or In pharmecsutically accaptable ssh form edhibit
valuable pharmacological properties, e.g.as CCR2 and CCR5 antagonists as indicated In In
vitro tests as described below.

C b bij
The SPA (Scintillation Proximity Assay) tachnology le used to show that the test compounde
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 betwesn 70 and 80 %. After diacarding the medium, 30 ml ice-coki
physiological buffer solution containing 1 mM EDTA are added and the cells removed from
the piate using a scraper. The cell suspension is cantrifuged at 800 g for 10’ et 4 *C and the
cell pellet resuspended in buffer, Cell lysls is done using a Polytron PTI300D Instrument at
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28 000 RPM for 2 imes 30 seconda on lce. Membranes are collected by centrifugation at 42
000 g for 20 minutes at 4 °C end subjected to a eecond round of lyels (Polytron, 28 000
RPM, 2x30 seconds on Ice). Following centrifugation &t 42 000 g for 20 minutes at 4 °C the
membranes are resuspended in buffer at & prateln concantration of 2 mg/ml and etored at -
80 °C. Ten miiimolar stock solutions of test compounds in 100% DMSO are prepared. Test
compounds are further dliuted In buffer to yleld the four-fold concentrated solutions for the
tests that assayed a range of 107" to 10°® M. The SPA asaay Is performed In a final volume
of 200 pi per well in 86 well plates. The components are added per well In the following
order.

50 ul Buffer (+/- test compound)

S0 Wheat germ agglutinin-SPA beads (1.25 mg/well) In buffer

50 pl CCR2B membrane suspension dlluted with buffer to 0.04 mg/ml (2 pgiwell),
sitematively 50’000 celis par well

50 {"™1) MCP-1 In buffer (80 pM final concentration, 2.6 uCl/plate)

After addition of all components the plate |s sealed and incubated for 80 minutes at room
temperature with constant shaking. Following Incubation the plate is centrifuged at 1000
RPM I[n a Sorvall RC3B centrifuge for 4 minutes at room temperature and counted for 3
minutes per well in a TOP COUNT Instrument (Packard). The quench-cormrected counts are
used fer the analysls of radioligand binding.

Compounds of formula | have an ICg between 0.0003 and 10 uM.

In & simllar manner, binding assays for the rat, mouse and rhesus monksy CCR2 receptors
have been established. Due to the species epecificity of the CCR2 antagonists, the
compounds of formula [ have an [Cy between 0.015 and 10 yM on mouse CCR2 and
between 0.020 and 10 uM on rat CCR2,

CR2 fu al =C
hCCR2b-CHO#84 cells:
CHOdukX cell fine stably expressing the hCCR2 gene ls grown in MEMa up to a confluence
of 80%. The day before the axperiment, cells are harvested from the tissue culture flask by
trypsinization, washed, plated In a black/clear bottom 86-well plate at 5x10" cells per well
and cultured overnight at 37°C In a humid atmosphare enriched with 5% COz. On the next
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day, cells are washed twice and loaded for 1 hour at RT in the dark with 2 yM Fiuo4 In
buffer C. After two further washes, the cella are resuspended in buffer D. Serla! dilutions of
the compounds, in buffer D, are mbeed with the cells and Incubated for half an hour &t RT In
the dark. Cells are then stimulated by the injection of MCP-1 and calclum fluxes are
monttored using the Flexstation™, a benchtop scanning fiuorometer with and Integrated fluld
transfer workstation,

HBGS* 1X | 20mM Hepes | 0.1% BBA | 625pM Probenecid 0.6% BEA |
 BufferA X X
Buffer B X X X
[ BufferC X X ~ X
Buffer D X X X —x

— I E—
* Hank's belanced alt Solution (10X) without phenol red (#14085-048, Gibco BRL).

hCCR2b-300.19 cells;

Pre-B call ine 300-10 stably expressing the hCCR2 gene (Loeischer et al., J. Blol. Chem,
276 (5), 2866-91 (2001)) Is grown In RPMI 1640 with glutamax-1 supplemented with 1X MEM
non essential amino-acid, 1 mM sodium pyruvate, 5x10° M B-marcaptosthanol and 10 %
FCS. For the experiment, the cells are ueed in the exponential growing phase, st a maximal
congentration of 1.5x10° cells per ml. Cells are washed In buffer A and loaded at about 2.10°
cells per mi in 2 uM fluo-4 In buffer B for 30 min. In the dark, at 37°C In a waterbath. After
two washes with buffer A, cells are piated In biack/clear bottomn 98-well plate at 2x10” cells
per well in buffer B, All following steps, including the compound and the chemokine dilutions,
are performed 8e described above for the hCCR2b-CHO#84 cella, except that buffer B Is
ueed instead of buffer D.

In this assay, compounde of formula | have an |Gy between 0.0006 and 10 yM.
[+) 2 jonal a —che

An in vitro cell migration assay for CCR2-dependent chemotaxis based on Trangwell™
membrane Inserts Is used to profile the compounds. The assay Is performed with the human
monocytic THP-1 cell iine and activated peripheral biood lymphocytes {PBL). THP-1 cells are
cultured In RPMI1640 supplementad with 10 % heat-lnuctivated FCS. Activated PBL are
prepared from human blood by efutriation and then ectivated by culture on anti-human CD3-
coated culture piates and expanded by subssequent culture In medium eupplemented with IL-
2. Aliquots of activated PBL are frozen In iquid nitrogen and used In migration experiments
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after thawing and ovemight culture. Celie from cultures at a density of less than 1.2 x 108
cells/ml are counted, washed and resuspended at an appropriats density in RPMI1640
contalning 0.5 % BSA. Transwell™ membrane Ineerts of 8.5 mm diameter, 3 or 8 ym pore
size and tissue culture treated polycarbonate membrane are ueed for the migration assays.
The tranawell inserts are loaded with calls and compounds In a final volume of 100 pi In
RPM116840/0.5 % BSA. For THP-1 cells, 8 pm pore alze inserts are used. For PBLs the use
of 3 ym pore size Inserts resulted in lower non-epecific counts. The Inserts are placed Ina
24-wel! tissus culture plate contalning recombinant human MCP-1 and compounda In a final
volume of 800 pl. After allowing the cells to migrate to the bottom compariment, the aeeay Is
stopped by removing and discarding the tranewel! Inserts. Cells In the bottom compartment
are collected and counted on a FACScan flow cytometer by acquiring all events for 30 8 with
settings established for each cell type. Migration ls expressed as absolute cell counts/30 8
reigtive to the Input cell number measured under the same conditions,

In this assay, compounds of formula | have en [Cx between 0.0012 and 10 pM.

d} CCRS membrane binding aseay
Human CCRS Is used to generate stable transfectants in CHO K9 cells. Membranes

prepared from these CCRS5 transfectants are used In a radloligand binding assay using 125-
I-MIP-ta aa a ligand and the compounds of formula | are tested for inhibltory activity. The
data are reported as |Cpy, |.6. the concantration of compound required to achleve 50%
inhibition of [I-125]MIP-1a binding. In this assay, compounds of formula | have an [Cs
between 0.004 and 10 uM.

The Agents of the invention are effective ss dual CCR-2 and CCR-5 antagonists. Thus the
Agents of the invention are useful for the prophylaxie and treatment of CCR-2 and CCR-5
medialed diseases or medical conditions. CCR-2 and CCR-5 play an important role in
lsukocyte trafficking, in particular in monocyts migration to Inflammatory eltes and thus the
agents of the Invention may be used to inhibit monocyte migration e.g. in the treatment of
Inflammatory conditions, allergles and allergic conditions, autolmmune diseases, chronic
pain, graft relaction, cancers which involve leukocyte filtretion, stencele or restencasls,
atheroscleroals, rheumatold arthritls, ostsoarthritls and chronic pain.
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Diseases or conditions which may be treated with the Agenta of the Invention Include:
Inflammatory or allergic conditions, including respiratory allerglc diseases such as asthma,
allerglc rhinitls, COPD, hypersenshivity lung dissases, hypersensitivity pneumonitis,
interetitial lung diseasa (ILD), (e.g. Idiopathic pulmonary fibrosis, or ILD associated with
autcimmune diseases such as RA, SLE, eic.); chronic obetructive puimonery diesase,
anaphylaxis or hypereensitivity responsas, drug eilergies (e.g. to peniciliins or
cephalosporinsg), and insect eting allergies; inlammatory bowel diseases, auch as Crohn's
dleease and ulcerative collts; spondyloarthropathies, sclerodoma; psoriasis and
inflammatory dermatoses such as dermetitls, eczema, stopic dermatis, allergic contact
dermatitis, urticarla; vasculltis;

Autoimmune diseaees, In particular autoimmune diseases with an aetlology Including an
inflammatory component such as arthritls (for example rheumatoid arthritis, arthrilis chronica
progredients, peoriatic arthritls and arthritis deformans) and rheumatic dissases, Including
inflammatory conditions and rheumatic diseases involving bone loss, inflammatory pain,
hyperssnsitivity {Including both alrways hypersensitivity and dermal hypersenaltivity) and
allergies. Specific auto-immune diseases for which Antibodles of the Invention may be
employed Include autoimmune haematological disorders (Including e.g. hemolytic anaemia,
aplastic anasmla, pure red cell anaemia and idiopathlc thrombocytopenia), systamic lupus
erythematosus, polychondritls, eclerodoma, Wegener granulomatosls, dermatomyositis,
chronie active hepatitls, myasthenia gravis, psoriasls, Steven-Johnson eyndroms, idiopathic
sprue, autolmmune Inflammatory bowel dissase (Including e.g. uicerative colitls, Crohn's
disease and Iritable Bowel Syndrome), autolmmune thyrolditis, Behcet's disease, endocrine
ophthaimopathy, Graves disease, sarcoldosls, multiple sclerosis, primary blllary cirrhosis,
Juvenlle diabstes (diabetes mellitus type )), uveltis (anterior and posterior),
keratoconjunctivitie sicca and vernal keratoconjunctivitls, Interetitial lung fibrosls, and
glomerulonsphritis {with and without nephrofic syndrome, e.g. Including kdlopathic nephrotic
syndrome or minimal chenge nephropathy);

graft rejection (e.g. In transplantation including heart, lung, combined heart-lung, fiver,
kidney, pancreatic, akin, or comeal fransplants) Including allograft rejection or xenograft
rejection or grafi-versus-host disease, end organ iransplant associated arteriosclerosls;
atheroeclerosis;

cancer with leukocyte Infiltration of the skin or organs; breast cancer,
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stenosis or restenasis of the vasculature, particularly of the arterles, e.g. the coronary artery,
Including atenosle or restenosie which results from vascular intervention, as well as
neointimal hyperplasia;

stroke;

and other diseases or conditichs involving Inflammatory responees including reperfusion
injury, hematologic malignancies, cytokine induced toxdcity (e.9. septic shock or endotoxic
shock), polymyositis, dermatomyositls, and granulomatous dissases Inciuding sarcoldcsls;
infectious diseases, Including HIV and AIDS.

The term "treatment” as used herein Is to be understood aa Including both therapettic and
prophylactic modes of therapy e.g. in relation to tha treatment of necplasia, therapy to
prevent the onset of clinically or praciinically evident neoplasla, or for the praventlon of
Initfation of malignant celis or to armest or reverse the progression of premalignant to
malignant cells, as well as the prevention or inhibition of neoplasia growth or metastasis. In
this context, the present Invention Ie, In particular, to be undarstood as embracing the use of
compounds of the present invention to Inhiblt or prevent development of ekin cancer, e.g.
squamus or basal cell carcinoma consequential to UV light exposure, e.g. resultant from
chronic exposure to the sun.

Agents of the Invertion are paﬂlculf:rly useful for treating diseases of bone and cartllage
metabollsm Including osteoarthritls, osteoporosis and other inflammatory arthritides, a.g.
rheumatold arthritls, and bohe loas in general, including age-related bone loss, and in
particular periodontal disease.

The Agents of the invention may also be used in ocular applications which Include the
trestment of ocular disorders, In particular of ocular Inflammatory disorders, of ocular pain
including pain assoclated with ocular surgery such as PRK or cataract surgery, of ocular

allergy, of photophobla of varlous etiology, of elevated Intraccular pressure (in glaucoma) by .

inhibiting the production of trabecular meshwork inducible glucocorticold responee (TIGR)
protein, and of dry eye diseass.

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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in prophylactic use, eatisfactory results are generally Indicated to be obtalned at dosages
from about 0.05 mg to about 10 mg per kilogram body weight, more usually from about 0.1
mg to about 5 mg per kilogram body welght. The frequency of dosing for prophylactic use
will normally be In the range from about once per waek up 1o about once every 3 months,
more usually In the range from about once every 2 weeks up to about once every, 10 weeks,
e.g. once avery 4 or 8 weeka. Agent of the invention ls convenlently administered
parenterally, intravenously, e.g. into the antecubltal or other peripheral veln, intramuscularly,
or subcutaneously. For example, 8 prophylactic treatment typically comprises administering
the Agent of the Invention once per month to once every 2 to 3 months, or less frequently.

The Agents of the invention may be administered In combination with another active agent.
Suitable active agents Include antimetabolites (e.g. methotrexate), ant-TNF agents (e.g.
Remicade® (infiximab), Enbrel® (Etanercept), Humira® {adalumimab)), anti-IL-1 agenta (e.g.
prainacasan, ACZB85), nucleoside and non-nucieoside revers transcriptase inhibitors, HIV
protease inhibitors, fusion inhibitors and other antiretroviral agents. The active agent or
agents may be administered simultaneously, separately or sequentially with the Agent of the
Inventlon,

Pharmacsutical compositions of the invention may be manufactured in conventional manner.
A composition according to the Invention Is preferably provided In lyophilized form. For
Immediate adminlstration it is dissolvad In a sultable aqueous carrier, for example sterlle
water for Injection or sterlle buffered physlological safine. if it s consldered desirable to
make up a solution of larger volume for administration by infusion rather as a bolus Injection,
it is advantageous to Incorporate human serum elbumin or the patient's own heparinised
blood into the saline at the time of formulation. The presenca of an axcesa of such
physlologically inert protein prevents loes of antibody by adsorption onto the walls of the
container and tubing uesad with the Infusion salution. If albumin Is used, a suitable
concentration Is from 0.5 to 4.5% by welght of the ssline solution.

The Agents of the invention may be administered by any conventional routs, e.g. orelly, for
exampla in the form of solutions for drinking, tablets or capsules or parentsrally, for example
in the form of injectable solutions or suspensions. Normally for syetemic administration oral
dosage forms are preferred, although for some indications the Agents of the Invention may
also be administered topically or dermally, @.g. in the form of a dermal cream or gel or ke
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preparation or, for the purpasss of application to the eys, In the form of an ocular cream, gel
or eye-drop preparetion; or may ba sdministered by Inhalation, e.g., for treating asthma.

Suitable unit dosage forms for oral administration comprise e.g. from 25 to 250mp of Agent

of the Invention per unit dosage.
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Clajma
1. A compound of formula (1), or @ phammaceutically acceptable salt, ester or
prodrug thereof:

0
N
RS Z ~X—Q—Y
]

Wherein:

Z1sCRiRz, NR3, O or §;

R Is selected from the group conslisting of hydroxy, an optionelly substituted C-C; alkoxy,
C-Cy alkenoxy, cycloalkyloxy, aryloxy, hetsroaryloxy, aryl- C:-C; alkaxy or heteroaryl- C-Cy
alkaxy, an optionally substituted C,-C, alkyl or Cx-C; alkanyl, an optionally substituted aryl,
heteroaryl or an optionally subatituted aryl- C,-Cy alkyt group;

R@ represents one or more ring substituents selacted from the group conslistingof H,
hydroxy, an optionally substituted C,-C, alkoxy, Cr-C, alkenoxy, cyclcalkyloxy, aryloxy,
heteroaryloxy, aryl- C,-C; alkoxy or heteroaryl- C,-C; alkoxy, an optionally substituted C,-Cy
alkyl or Cr-Cy alkenyl, an optionally substituted aryl, hetsroaryl or an optionally substituted
aryl- C,-C; alkyl group;

Rs, Rz, and R; are Independently selected from the group conelsting of H and C.-C; alkyl;

X is @ Cy-Cyy cycloalkyl, hetsrocycloalkyl, aryl or heteroaryl each of which may be optionally
substituted;

Q Is a linker of between 1 and 3 atoms In length;

Y Is Cr-Cys cycloalkyl, heterocycloalkyl, bridged cycloalkyl, bridged heterocyloalkyt, atyl,
heteroaryl, fused aryl-heterocycloalkyl, all of which are independently optionally substituted
once or more;
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the optional substituent or subethuents on R and R8 being Independently selected from the
group consisting of halogen, hydroxy, Cy-Cy alkyl, mono or di- Cy-Cy alkylamino,
aminocarbonyl, mono or di- C,-C; alkylaminocarbonyl, amino, carboxy, C,-Cy alkoxy, Cy-Cyg
cycloalkyl, C,-C1q heterocycloalkyl, C,-C; alkylcarbonyl, C,-C; alkoxycarbonyl, nitryl, aryl; all
of which, except halogen, are independently optionally substituted by one or more
substituents, eslacted from the group conslating of halogen, hydroxyl, C,-C7 alkyl, mono or
d- C,-C; alkylamino, aminocarbonyl, mono or di- C,-C; alkylaminocarbonyl, amino, carboxy,
C,-Cy alkoxy, C5-C.2 cycloalkyl, C5-Cyq hetarocycioalkyl, C,-C; alkylcarbonyl, C4-C,
alkoxycarbonyl, niiryl, aryl;

the oplional substituent or substituents on X being Independently selected from the group
consiating of halogen, hydroxyl, G,-C; alkyl, mono or di- C+-C; alkylamino, aminocarbonyl,
mono or di- C1-C; alkylaminocarbonyl, amino, carboxy, C4+-Cy alkoxy, C3-Ci3 cycloalkyl, Cy-
Cyy hetsrocycloalkyl, C,-C; alkyicarbonyl, C-C; alkoxycarbonyl, nitryl, aryl; all of which,
axcept halogen, are independently optionally substituted by one or more substituents,
seleciled from the group consleting of halogan, hydroxyl, C,-Cy alkyl, mono or d- C-G;
alkylamino, aminocarbonyl, mono or di-ower alkylaminocarbonyl, aminc, carboxy, Cy-C;
alkaxy, Cy-C,2 cycloalkyl, Cy-C,y haterocycloalkyl, Ci-Cy alkylcarbonyl, C,-C; alkoxycarbonyl,
nitryl, aryl;

the aptional substituent or substituents on Y being Independently selectad from the group
consisting of halogen, hydroxyl, Cy-Cy alkyl, mono or di- Cy-Cy alkylamino, aminocarbonyt,
mono or di- C+-C; alkylaminocarbonyl, amino, carboxy, C4-Cy alkaxy, C4-C,z cycloalkyl, Cy-
C s heterocycloalkyl, Gi-C; alkylcarbonyl, C-Cr alkaxycarbonyl, nitryl, aryl; all of which,
except helogen, are Independently optionally substituted by one or more substituents,
selected from the group conslsting of halogen, hydroxyl, C-C; alkyl, mono or di- C,-C;
alkylamino, aminacarbonyl, mona or di- C,-C; alkylaminocarbonyl, amino, carboxy, C-C;
alkoxy, Cy-Cya cycloalkyl, C3-C1s haterocycloalkyl, C4-C; alkylcarbonyl, C:-C; alkoxycarbonyl,
nitryl, aryl.

2 A compound of formula (1), or a pharmaceutically acceptable salt, ester or
prodrug thereof:

27~
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H'-'X‘—Q'—Y'

n

wherein:
Z' 18 NH, NCH,, CHz, Sor O;

R' is hydroxy, an optionally substituted C:-C; alkoxy, Cy-Cr alkenyloxy, cycloalkyl- C-C;
alkyloxy, aryloxy, heteroaryloxy, heteroaryl- C-Cy alkyloxy or aryl- C:-Cy aliyloxy, an
optionally substituted aryl, heteroaryl or an optionally substituted aryl- C,-C, alkyl group;

X' is selacted from the group consisting of:

KO+ KO+ KO+

Q' is selected fmm the group consisting of: -CHy-, -CHz-CHy~, -CHy-CHy-CHyz-, -CH(CHy)-
CHg, -CH-CH(CHy)-, -CHz-NH-, -CH(CHy)-NH-, -CHz-N{CHa}-, -CHs-CH(CH,OH)- or -
CH(CHjy)}-NH{CHa)-;

Y is selected from the group consisting of: Cx-Cys cycloalkyl, heterocycloalkyl, bridged
cydloalkyl, bridged heterocyloalky!, aryl, hetaroaryl, fused aryl-heterocycloatkyl, all of which
are Independently optionally substituted once ar more;

the optional substituent or substituents on R’ being independently salected from the group
consisting of halogen, hydroxy, C;-Cy alkyl, mono or di- Ci-C; alkylamino, aminocarbonyl,
mono or di- C;-C, alkylaminocarbonyl, amino, carboxy, Cy-Cy alkoxy, Cs-Cy; cycloalky), Cy-
C,s heterocydioalkyl, C,-Cy alkylcarbonyl, C,-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, hydraxyl, C-C; alkyl, mono or di-C+-C,
alkylamino, aminocarbonyl, mono or di-lower alkylaminocarbonyl, amino, carboxy, C+-C,
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alkoxy, C+-Cys cycloalkyl, Ca-Ca heterocycioalkyl, C:-C; alkylcarbonyl, C4-C; alkoxycarbonyl,
nitryl, aryl,

the optional substituent or subetituents on Y* being independently selected from the group
consisting of halogen, hydroxyl, C-C; elkyl, mono or di- C4-C; alkylamino, aminocarbonyi,
mono or dI- Cy-C; alkylaminocarbonyl, amino, carboxy, C+-Cy alkoxy, Cy-C.z cycloalkyl, Cy-
C,s heterocydioaliyl, Cy-C; alkylcarbonyl, C4-Cy alkoxycarbonyl, niiryl, aryt; all of which,
except halogen, are independently optionally substhuted by cne or more substituents,
salected from the group consisting of halogen, hydroxyl, C4-C; alkyl, mono or di- C¢-C;
alkylamino, aminocarbonyl, mone or di- C4-C; alkylaminocarbonyl, amino, carboxy, C,-Cy
alkoxy, C5-Ci cyclosiicyl, Cx-Cys heterocycioalkyl, C~Cy sliylcarbonyl, C4-C; alkoxycarbonyl,
nitryl, aryl.

3 A compound according to any one of the preceding claime salected from:
4-Methaxy-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-plparidin-4-yi}-amide
4-|sopropoxy-1H-indole-2-carboxylic acld [1-(2-ezepan-1-yi-ethyl)-piperidin-4-yi}-amide

4-|sopropaxy-1H-indole-2-carboxylic acld {1-{2~{4-hydroxy-piperidin-1-yf)-ethyl]-piperidin-4-
yi}-amide

4-Cyclopropylimethoxy-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yI}-
amide

4-Cyclopropyimethoxy-1H-indole-2-carboxylic acld {1-[2-{4-hydroxy-piperidin-1-yf)-ethyl}-
piperidin-4-yl}-amide

4-Cyciopropyimethoxy-1H-indole-2-carboxyllc acld {1-(S)-2-{4-hydroxy-plperidin-1-yi)-
propyll-piperidin-4-yl}-amide

4-Cyclopropyimethaxy-1H-indole-2-carboxylic acd {1-{(S)-2-((35,48)4-hydroxy-3-methyl-
piperidin-1-yl)-propyll-piperidin-4-yl-amide

4-|gobutoxy-1H-Indole-2-carboxylic acld [1-(2-azepen-1-yl-ethyl}-plparidin-4-yll-amide

4-1sobutexy-1H-Indole-2-carboxylic ackd [1-(2-piperidin-1-yi-athyl)-plperidin-4-y[l-amide
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4-1sobutoxy-1H-Indole-2-carboxylic acld {1-{2-(RS)-2-methy!-piperidin-1-yl)-sthyi]-plperidin-4-
yl}-amide

4-lsobutoxy-1H-Indole-2-carboxylic acid {142{4-methyl-piperidin-1-yi)-ethyl}-plperidin-4-yl}-

amide

4-{sobutoxy-1H-indoie-2-carbaxylic acld {1-[2-((2S,6R)-2,6-dimethyi-piperidin-1-yi)-sthyl}-
piperdin-4-yl}-amide

4-|sobutoxy-1H-indole-2-carboxylic acld {1{2-((R)-3-hydroxy-plperidin-1-yl)-ethyl}-piperidin-4-
yl}-amide

4-1sobutoxy-1H-indole-2-carboxylic acid {1-[2-((8)-3-hydroxy-plperidin-1-yl)-ethyl}-piperidin-4-
yl}-amide

4-|sobutoxy-1H-indole-2-carboxylle acid {1-[2{4-hydroxy-piperidin-1-y))-ethyl]-piperidin-4-yl}-
amide

4-laobutoxy-1H-indole-2-carboxyfic acid {1-24{(1R,38,55)-3-hydroxy-8-aza-bicyclof3.2. 1Joct-
8-yl)-ethy(]-piperidin-4-yl}-amide

4-lsobutoxy-1H-ndole-2-carboxylic acld {1-[($)-2-(4-hydroxy-piperidin-1-yl)-propyl]-piperidin-
4-yl}-amide

4-1sobutoxy-1H-indole-2-carboxylic acld [4-(2-azepan-1-yl-ethyl)-phenyl}-amide

4-isobutoxy-1H-indole-2-carboxyllc acid (4-{ImethyH{tetrahydro-pyran-4-y))-aminc]-methyi}-
cyclohexyl}-amide

4-|sobutoxy-1H-ndole-2-carboxylic acld (4-{methyl{tetrahydro-pyran-4-yl}-amino}-methyf)-
phenyl)-amide

4-1aobutoxy-1H-indole-2-carboxylic acld (4-{(R)-1-[methyl-(tetrahydro-pyran-4-yf}~amina}-
sthyl}-phenyl)-amide

4-Cyclobutylmethoxy-1H-ndole-2-carboxyllc acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-y[}-

amide
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4-Cyclobutyimethoxy-1H-indole-2-carbaxylle acid {1-[2-(3-(R)-hydroxy-piperidin-1-y})-ethyl}-
piperidin-4-yl}-amide

4-Cydobutyimethaxy-1H-Indole-2-carboxyllc acid {1-[2-{4-hydroxy-piperidin-1-yi)-ethyl}-
plperidin-4-yl}-amiie

4-Cyclobutylmethoxy-1H-Indole-2-carboxyllc acid {1-]2-{(38,48)~4-hydraxy-3-methyl-
plperidin- 1-yl)-athyl]-piperidin-4-yl}-amkie

4-Cyclobutyimethoxy-1H-Indole-2-carboxylic acld {1-J2-((1R,3S,55)-3-hydroxy-8-aza-
bicyclo[3.2. 1]oct-8~yl)-ethyl]-plperidin-4-y[}-amide

4-Cyclobutyimethoxy-1H-indole-2-carboxylic acld {1-{(8)-2-{4-hydroxy-piperidin-1-yl)-propyl}-
piperidin-4-yi}-amide

4-Cyclobutylmethoxy-1H-indole-2-carboxylic acld {1(8)-2-((35,4S)-4-hydroxy-3-methyl-
plperidin-1-y1)-propyl}-piperidin-4-yl}-amiie

4-(3-Methy}-butyloxy)-1H-indole-2-carboxylic acid {1-{2-{4-hydroxy-plperidin-1-yl)-ethyl}-
piperidin-4-yf-amide dihydrochloride

4-Cyclopentylimathoxy-1H-Indols-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-1-yl)-ethyl}-
plperidin-4-yl}-amide

4-(1,2-Dimethy}-propoxy)-1H-indole-2-carboxylic acld {1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide

4-(2,2-Dimethyl-propoxy)-1H-ndole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
aemide

4-{4-Methyl-pentyloxy)-1H-indole-2-carboxylic add {1-{2-(4-hydroxy-piperidin-1-yi)-sthyl}-
plperidin-4-yl}-amide dihydrochioride

4-(3,3-Dimethyl-butoxy)-1H-Indole-2-carboxyllc acld {1-{2-{4-hydroxy-piperidin-1-yl)-ethyl]-
piperidin-4-yl}-amide dihydrochloride

4~(Furan-2-yimethoxy)-1H-Indole-2-carboxyfic acld [1-(2-azepan-1-yl-gthyl)-piperidin-4-yi}-

amide
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4~(Furan-3-yimethoxy)-1H-indole-2-carboxylic acid {1-(2-azepan-1-yl-ethy()-piperidin-4-yl}-

4-(Furan-3-yimethoxy)-1H-Indole~2-carboxyfic acld {1-{2-(4-hydroxy-piperidin-1-yl)-ethyl}-
piperidin-4-y{}-amide

4-(Furan-3-yimethoxy)-1H-Indole-2-carboxylle ackd {1-[2-((38,48)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethy/}-piperidin-4-yi}-amide

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)-2-{4~tydroxy-piperidin-1-yl)-
propyll-piperidin-4-yl}-amide

4-(Furan-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[(S)-2-((38,48)-4-hydroxy-3-methyl-
plperidin-1-yi}-propyl]-piperidin-4-yl}-amide .

4-Benzyloxy-tH-indole-2-carboxylic acid [1-(2-azepan-1-ylathyl)-piperidin-4-yl}-amide

4-(5-chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[{1S,8aR)-1-{octahydro-
-quinolizin-1-y)methyT}-plperidin-4-y[}-amide dihydrochioride

4-{5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-
piperidin-4-yl}-amide

4-{5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{2-(4-hydroxy-plperidin-
1-yl)-ethyl]-plperidin-4-y[}-amide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2-((38,48)4-hydroxy-
3-methyl-piparidin-1-yi)-ethyl]-piperidin-4-yf}-amide

4-{5-Chloro-banzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{(S)-2-(4-hydroxy-
piperidin-1-yl}-propyl]-piperidin-4-yf}-amide dihydrochloride

4-(5-Chloro-benzofuran-3-yimethoxy)}-1H-Indole-2-carboxyllc acld {1-{(S)-2-((35,45)-4-
hydroxy-3-mathyl-piperidin-1-yl}-propyl]-piperidin-4-yi}-amide dihydrochloride

4-(4-Fluoro-benzofuran-3-yimethoxy)- 1H-Indole-2-carboxyllc acld {1-{(1S,8aR)-1-(octahydro-
quinoitzin-1-y)methyl}-piperidin-4-yl-amide dihydrochioride
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4-(4-Fluoro-benzofuran-3-yimethoxy)-1H-indale-2-carboxylic acid {1-{2-{4-hydroxy-piperidin-
1-yD-ethyl-piperidin-4-yi}-amide dihydrochloride

4-(Benzofuran-3-yimethoxy)-1H-ndole-2-carboxyllc acid {1-[(18,8aR)-1-(octahydro-
quinoltzin-1-yl)methyl}-piperidin-4-yl}-amide dihydrochloride

4-(Berzofuran-3-yimethoxy)-1H-Indcle-2-carboxylic acld {1-[2-(4-hydroxy-piperidin-1-yf)-
ethyl}-plperidin-4-yl}-amide

4-{Benzofuran-3-yimethaxy)-1H-indole-2-carboxylic acid {1-]2-{(35,48)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

- 4-(Benzofuran-3-ylmethoxy)- 1H-Indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-piperidin-1-yl)-
propyl]-piperidin-4-yl}-amide

4-(Benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-{(35,4S)-4-hydroxy-3-
methyl-piperidin-1-yl)-propyll-plperidin-4-yi}-amide

4-{8-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carbaxylic acld {1-{(15,9aR)-1-(octahydro-
quinollzin-1-yl)methyl]-piperidin-4-yl}-amide dihydrochloride

4-(8-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[2-{4-hydroxy-piperidin-
1-yl)-ethyl]-piperidin-4-yi}-amide dthydrochioride

4-(8-Fluoro-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic adid {1-{2-((35,48)4-hydrexy-3-
methyk-piperidin-1-yl)-ethyl}-piperidin-4-yl}-amide dihydrochloride

4-(8-Fluoro-benzofuran-3-yimathaxy)-1H-indola-2-carboxylic acd {1-{(S)-2-(4-hydroxy-
plparidin-1-yl}-propyl}-plperidin-4-yl}-amide dihydrochloride

4-{8-Fluoro-benzafuran-3-yimethoxy)-1H-ndole-2-carbaxylic acid {1{(S)-2-((35,45)4-
hydroxy-3-methyl-plperidin-1-yi}-propyl}-piperidin-4-y[}-amide

4-{§-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-[(15,8aR)-1-(octahydro-
quinolizin-1-yimethyi}-piperidin-4-yl}-amide

4-(5-Fluoro-benzofuran-3-yimethoxy)-tH-indole-2-carboxylic acld {1-[2-{4-hydroxy-plperidin-
1-yl)-ethyl]-piperidin-4-yi}-amide dihydrochioride
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4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[2-((3R,4R,58)-4-
hydroxy-3,5-dimethyl-plperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[(8)-2-(4-hydroxy-
piperidin-1-yf)-propyl]-piperidin-4-yll-amide dihydrochloride

4-(5-Fluorg-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(8)-2-((38,45)-4-
hydroxy-3-methyl-piperidin-1-yi)-propyil-piperidin4-yl}-amide

4-(7-Fluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[(18,8aR)-1-{octahydro-
quinolizin-1-yl)methyl]-piperidin-4-y(}-amide dihydrochioride

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyllc acid {1-{(1S,8aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yl}~amide dihydrochlorids

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-]2-(4-hydroxy-
piperidin-1-yD)-ethyi]-piperidin-4-yf}-amide dihydrochloride

4-{4 6-Difiuoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[2-{(35,45)-4-
hydroxy-3-mathyl-piperidin-1-yl)-athyl}-piperidin-4-yf}-amide dihydrochloride

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{{S)-2-(4-hydroxy-
piperidin-1-yi)-propyl}-piperidin-4-yl}-amide dihydrochloride

4-(4,6-Difluoro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1{(8)-2-((35,48)4
hydroxy-3-methyl-plperidin-1-yl)-propyl]-plperidin-4-yi}-amide dihydrochloride

4-(7-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(1S,9aR)-1{octahydro-
quinolizin-1-yimethyl]-piperidin-4-yi}-amide dihydrochloride

4-(8-Chloro-benzofuran-3-ylmethoxy)-1H-Indole-2-carboxyllc acld (1-{(18,8aR)-1-{octahydro-
quinolizin-1-yimethyl}-piperidin-4-yl}-amide dihydrochloride

4-(8-Chloro-banzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2-(4-hydroxy-pipetidin-
1-yl)-ethyi]-piperidin-4-yl}-amide

4-(8-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-[2-((3S,4S)-4-hydroxy-
3-methyl-plperidin-1-yl)-ethyl}-piperidin-4-yl}-amkie
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4-(6-Chioro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-{(S)-2-(4-hydroxy-
plperidin-1-yf)-propyl]-piperidin-4-yl}~amide dihydrochloride

4-(4-Chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-{(1S,9aR)-1-(octahydro-
quinolizin-1-y)methyl]-piperidin-4-yi}-amide dihydrochioride

4-{4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-]2-(4-hydroxy-plperidin-
1-yl)-ethyl]-plperidin-4-y}-amide dihydrochloride

4-(4-Chiaro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{2<{(3R.4R,55)4-
hydroxy-3,5-dimethyi-piperidin-1-yl)-ethyl]-piperidin-4-yl}-emide dihydrochloride

4-{4-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic ackl {1-{(8)-2-{4-hydroxy-
piparidin-1-yl}-propyl]-piperidin-4-yl}-amide

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-[(15,9aR)-1-
{octahydro-quinolizin-1-ymethyl]-piperidin-4-yl}-amide dihydrochioride

4-(7-Methoxy-benzofuran-3-yimathoxy)-1H-indole-2-carboxylic acld [1-{2-piperdin-1-ylethyl)-
piperidin-4-yi}-amide

4(7-Methoxy-benzafuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {14{2-{4-hydroxy-
piperidin-1-yl)-athyl}-piperidin-4-yl}-amide dihydrochioride

4-(7-Methoxy-benzefuran-3-yimethoxy)-1H-Indole-2-carboxyllc acid {1-[2-{(3S,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyl}-plperidin-4-yi-amide dihydrochloride

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)-2-{4-hydroxy-
piperidin-1-yl)-propyf}-piperidin-4-y[}-amide dihydrochloride

4-(7-Methoxy-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic acld {1-[(8)-2-((3S,48)4-
hydraxy-3-methyl-plperidin-1-yl)-propyl]-piperidin-4-yl}-amide

4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-[(18,9aR)-1-
(octahydro-quinoiizin-1-yl)methylj-piperidin-4-y[}-amide

4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld [1-{2-azepan-1-yl-sthyl)-
piperidin-4-yl}-amide
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4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid {1-2-(4-hydroxy-
plperidin-1-yf}-ethyl}-piperidin-4-yl}-amide

4-(8-Mathoxy-benzofuran-3-yimethaxy)-1H-indole-2-carboxylic acid {1-{2-(({38,4S)-4-hydroxy-
3-methyl-piperidin-1-yl)-ethyf}-piperidin-4-yi}-amide dihydrochloride

4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acld {1-[(S)-2-(4-hydroxy-
piparidin-1-yl}-propyl]-piperidin-4-yf}-amide

4-(8-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-[(8)-2-((38,48)4-
hydroxy-3-methyl-piperidin-1-yi)-propyl}-piperidin-4-y[}-amide

4-(5-Methoxy-benzofuran-3-yimethaxy)-1H-Indole-2-carboxylic acld [1-{2-azepan-1-yl-ethyl)-
plperidin-4-yil-amide

4-(5-Methoxy-benxofuran-3-yimethaxy)-1H-Indole-2-carboxyfic acld {1-{2-(4-hydroxy-
plperidin-1-y])-ethyl}-plperidin-4-y[}-amide

4-(4-Metlmxy-benzofuran-3-ylmathoxy)-1H-Indgle-z-clrbnxylle acld {1-(18,8aR}-1-
(octahydro-quinolizin-1-yl)methyf}-piperidin-4-yl}-amide

4-(4-Methoxy-benxofuran-3-yimethoxy)-1H-indole-2-carboxyllc acld {1-[2-(4-hydraxy-
piperidin-1-yl)-ethyl}-piperidin-4-yi}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy}-1H-Indola-2-carbaxyllc acld {1-{2-{{(35,45)-4-hydroxy-
3-methy}-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

4-(4-Methoxy-benzofuran-3-yimethoxy)-1H-iIndole-2-carboxyllc acld {1-{(S)-2-(4-hydroxy-
plperidin-1-yl)-propyl}-piperidin-4-yl}-amide

4-{4-Methoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-[(5)-2-((35,45)4-
hydroxy-3-methyl-piperidin-1-yl)-propyi]-piperidin-4-yl}-amide

4-(4,6-dimethoxy-benzofuran-3-yimethoxy}-1H-indole-2-carbexyilc acld {1-{(15,8aR)-1-
(octahydro-quinolizn-1-ymethyf}-piperidin-4-yf}-amide dihydrochloride

4-(4,6-Dimethoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acid {1-2-(4-hydroxy-
pipendin-1-yl)-ethyl}-piperdin-4-yi}-amide
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4-(4,8-Dimathoxy-benzofuran-3-yimethoxy)-1H-ndole-2-carboxylic acid {1-2-{(38,45)4-
hydroxy-3-methyl-plperidin-1-y))-sthyf]-piperidin-4-yl--amide dihydrochioride

4-(4,6-Dimethoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{(S)-2-{4-hydroxy-
piperidin-1-yl)-propyl}-piperidin-4-yl}-amide

4-{4,8-Dimethoxy-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acld {1-{{S)-2(38 48)<4-

hydroxy-3-methyl-piperidin-1-yi)-propyl]-plperidin4-yi}-amide

4-(5,8-dimethyl-benzofuran-3-yimethoxy)-tH-indole-2-carboxyllc acld {1{(1S,8aR)-1-
(octahydro-quinolizin-1-yl)methyl]-piperidin-4-yi}-amide dihydrochioride

4-(5,6-Dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-carboxyiic acld {1-[2-(4-hydroxy-
plperidin-1-yl)-athyl}-piperidin-4-yl}-amkie

4-(5,8-Dimethyl-benzofuran-3-yimethoxy)-1H-indole-2-carbaxylic acid {1-[2-((3S,48)-4-
hydroxy-3-methyl-piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide dihydrochloride

4{5,8-Dimethyl-benzofuran-3-yimethoxy)-1H-Indole-2-carbaxyllc acid {1-[(S)-2-(4-hydroxy-
piperidin-1-yl)-propyf}-plperidin-4-yf}-amide dihydrochloride

4-(5,8-Dimethyl-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acid {1-{(8)-2-((35,45)4-
hydroxy-3-methyl-piperidin-1-yl)-propyl}-piperidin-4-yl}-amide dihydrochioride

4-(4-Ethoxy-phenyl)-1H-Indole-2-carboxyfic acld {1-{(8)-2-(4-hydroxy-piperidin-1-yl)-propyi}-
piparidin4-yl}-amide

4-(4-Methoxy-phenyl)-1 H-Iindole-2-carboxytic acld {1-[(S)-2-(4-hydroxy-piperidin-1-yl)-propyl]-
piperidin-4-yi}-amide

4-Phenoxy-1H-indole-2-carboxylic ackd [1-(2-azepan-1-yl-ethyl}-piperidin-4-yil-amide
4-m-Tolyloxy-1H-indole-2-carboxylic ack [1-(2-axepan-1-yl-ethyl}-piperidin-4-yf}-amide

4-m-Tolyloxy-1H-Indole-2-carboxylic acid {1{2-(3-(RS)-hydroxy-plperidin-1-yl)-athyl}-
piperidin-4-yl}-amide

4-m-Tolyloxy-1H-Indole-2-carboxyllc acid {1-{2-(4-hydroxy-plperidin-1-y)-ethyl}-piperidin-4-
yll-amkie
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4-p-Tolylaxy-1H-Indole-2-carboxylic acid [1-(2-azepan-1-y-ethyl)piperidin-4-yi}-amkie

4-p-Tolyloxy-1H-Indole-2-carboxylic acld {1{2-(3-(R6)-hydroxy-piperidin-1-yl)-ethyl}-piperidin-
4-yl}l-amide

4-p-Tolyloxy-1H-Indole-2-carboxylic acld {1-[2-{4-hydroxy-piperidin-1-yl)-ethyl]-piperidin-4-yf}-

amide

4-(3-Fiuoro-phenoxy)-1H-Indole-2-carboxyllc acld [1-(2-azepan-1-yl-ethyl)-plperidin-4-yi}-
amide

4-(3-Fluoro-phenoxy)-1H-Indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yi)-ethyl]-
plperidin-4-yl}-amide

4-{4-Fluoro-phanoxy)-1H-indole-2-carboxyllc acid [1-(2-arepan-1-yl-sthyi)-piperidin-4-yi}-

amide

4-(4-Fluoro-phencxy)-1H-ndole-2-carboxylic scid {1-{2-{4-hydroxy-piperidin-1-yf)-ethyl}
piperidin-4-yl}-amide

4-(3 4-Difluoro-phenaxy)-1H-Indole-2-carboxylic acld [1-(2-ezepan-1-yl-ethyl)-piperidin-4-yI}-
amide

4-(3 5-Difluoro-phenoxy)-1H-ndole-2-carbexyfic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide

4-(3,5-Diflucro-phenoxy)-1H-indole-2-carboxylic ecid {1-{2-(3-RS-hydroxy-plperidin-1-y)-
ethyl)-piperidin-4-yl}-amide

4-(3,5-Difluoro-phenoxy)-1H-indole-2-carboxyllc acld {1-{2-(4-hydroxy-piparidin-1-yl)-ethyl}-
plperidin-4-yl}-amide

4-(8-Chloro-pyridin-2-yloxy)-1H-Indole-2-carboxylic ackl [1-(2-azepan-1-yl-ethyf)-piperidin-4- '
yi]-amide

4-|sobutoxy-1H-indole-2-carboxyllc acid [1~(octahydro-quinoltzin-1-yimethyf)-plperidin-4-yi}-
amide dihydrochloride
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4lsobutaxy-1H-ndole-2-carboxylic acid [1-{1-methyh-plperidin-3-yimethyl)-piperidin-4-y[-

4-Cyclobutyimethoxy-1H-indole-2-carboxylic acid {1-{(1S,9aR)-1-{octahydro-quinclizin-1-
yl)methyl]-plperidin-4-yl}-emide

4-Cyciobutyimethoxy-1H-Indole-2-carboxylic acid {1-[(S)-2-((3R,4R)~4-hydroxy-3-methy}-
piperidin-1-yl)-propyi}-piperidin-4-yi}-emide

4-Cyclobutylmethoxy-1H-ndole-2-carbaxylic ackd {1-{(S)-2-{(35,4R,58)-3,4-dIhydroxy-5-
methyk-piperidin-1-y{}-propyl]-piperidin-4-yl}-amide

- 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid {1-{(R)-3-hydroxy-2-((3S,48)-4-ydroxy-3-
methyl-piperidin-1-yl)-propyl]-piperidin-4-yl}-amide
4-(Furan-3-yimethoxy)-1H-indole-2-carboxyfic acld {1-[(18,6aR)-1-{octahydro-quinolizin-1-
yl)methyl}-piperidin-4-yl}-amide

4-(Furan-3-yimethoxy)-1H-indole-2-carboxylic acld {1-{(S)}-2{(3R4R)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyll-piperidin-4-yi}-amide

4-(2-Methyl-thlazol-4-yimethoxy)-1H-Indole-2-carboxylic acid [1-{octahydro-quinoltzin-1-
yimethyl}-piperidin-4-yl}-amide

4-(Banzofuran-3-yimethoxy)- tH-indole-2-carboxylic ecid {1-{2-(3,4-dlhydroxy-5-methyl-
plperidin-1-yl)-propyll-piperidin-4-yl}-amide '

4-(5-Fluoro-benzofuran-3-yimethoxy)-1H-indole-2-carboxyiic acld {1-{(S)-2-((3RS 4SR)-3,4~
dihydroxy-piperidin-1-y))-propyl}-piperidin-4-y}-amide

4-(5-Chloro-berzofuran-3-ylmethoxy)-1H-Indole-2-carboxyllc acld {1-[(S)-2-{(3RS,4SR)-3,4-
dihydroxy-piperidin-1-yi}-propyl}-piperidin-4-yl}-emide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxylic acki {1-{{(8S,8a8)-1-{octahydro-
pyridol2,1-c)[1,4)oxazin-8-y)methyl]-piperidin-4-yl}-amide

4-(5-Chloro-berzofuran-3-yimethoxy)-1H-indole-2-carboxylic ackd {1-[(8S,8a8)-1-(hexahydro-
pymolo]2,1-c][1,4]oxazin-8-y)methyl]-piperidin-4-yi}-amide
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4-(4-Methoxy-phenyl)-1H-ndole-2-carboxylic acid {1-{(18,9eR)-1-{octahydro-quinoltzin-1-
y)methyl]-pliperidin-4-yi}-amide

4-(4-Ethoxy-phenyl)-1H-ndole-2-carboxylic acid {1-4{(1S,8aR)-1-(octahydro-quinoltzin-1-
ylymesthyl}-piperidin-4-yl}-emkie

4-(8-Methoxy-pyridin-3-yl)-1H-indole-2-carboxylic acid {1-[(S)-2-((38,45)-4-hydroxy-3-methyl-
piperidin-1-yl)-propyl}-piperidin-4-y/}-amide

4-{8-Methoxy-pyridin-3-y1)-1H-indole-2-carboxylic acid {1-[2-{(35,48)-4-hydroxy-3-methyl-
piperidin-1-yl)-ethyl]-piperidin-4-yl}-amide

4-p-Tolyloxy-1H-Indole-2-carboxylic acld {1-[(1S,8aR)- 1-{(octahydro-quinoftzin-1-yl)methyl}-
piperidin-4-yl}-amide

4-|sobutoxy-1H-indole-2-carboxylic acld [1-{2-azepan-1-yl-1S-methyl-ethyl)-piperidin-4-yi}-
amide

4-1sobutoxy-1H-Indole-2-carboxyllc acld [1-(2-azepan-1-y-1 R-methyl-ethyl)-piperidin-4-yi}-
amide

4-{Furan-3-yimethoxy)-1H-Indole-2-carboxylic acld [1-{2S-azepan-1-yl-propyl)-piperdin-4-yl}-
amide

4-(Furan-3-yimethoxy)-1H-Indole-2-carboxylic acld [1-(2R-azepan-1-yl-propyl)-piperidin-4-yi]-
amide

4-lsobutoxy-1H-indole-2-carboxylic acld {1{2-(3,6-dihydro-2H-pyridin-1-yl)-sthyl}-piperidin-4-
yl}-amide

4-Jsobutoxy-1H-indole-2-carboxyllc acid {1-]2-(4-ydroxy-azepan-1-yi)-ethyi}-piperidin-4-yi}-
amkle

4-lsobutoxy-1H-Indole-2-carboxylic acid {1{2-(3-amino-azepan-1-yi)-ethyl]-piperidin-4-y[}-
amide

4-|sobutoxy-1H-indcle-2-carboxyiic acld {1-[2-(3-fluoro-piperidin-1-yf)-ethyl}-piperidin-4-yi}-
amide
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4~(5-Chloro-benzofuran-3-yimethoxy)-1H-Indole-2-carboxyllc acid {4-(2-piperidin-1-ylethyl)-
phenyl]-amide

4-(5-Chloro-benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acld {4-{2<(4-hydroxy-piperidin-
1-yl)-sthyf}-phenyf}-amide

4-Pheny}-1H-indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-plperidin-4-yll-amide

4-(4-Trifluoromethyl-phenyl)-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-plperidin-4-
yiJ-amide

4-p-Tolyl-1H-Indole-2-carboxylic acid [1-(2-azepan-1-yl-ethyl)-plperidin-4-yi]-amide

4~{4-Dimethylamino-phenyl)-1H-Indole-2-carboxylic acid [1-{2-azepan-1-yi-ethyl)-piperidin-4-
yi}-amide

4-Benzo[1,2,5]oxadiazol-5-yl-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-
yl]-amide

4-(4-Methoxy-phenyl)-1H-Indole-2-carboxylic ecid [1-{2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide

4~(3-Cyano-phanyl)-1H-indole-2-carboxylic acld [1-(2-azepan-1-yl-athyl)-piparidin-4-y{]-amide

4-(4-Ethoxy-phenyl}-1H-Indole-2-carboxylic acid [1-(2-exepan-1-yl-athyl)-piperidin-4-yi)-

amide

4-[3-(3-Methoxy-propoxy)-phenyl]-1H-Indole-2-carboxylic acld [1-(2-apspan-1-yl-ethyl)-
piperidin-4-yl]-amkie

4-(4-Triffucromethoxy-phenyl)-1H-Indole-2-carboxylle acld [1-(2-azepan-1-yi-ethyl)-piperidin-
4-y[}-amide

4-(2,4-Dimethoxy-phenyf)-1H-indole-2-carboxylic acid [1-(2-azepan-1-yi-athyl)-plparidin-4-yi}-
amide

4-(3,4-Dimethoxy-phenyl}-1H-indole-2-carboxylc ecld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yl}-
amide
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4-Benzo[1,3]dloxol-6-yl-1H-indole-2-carboxyllc acld [1-(2-azepan-1-yl-ethyl)-piperidin-4-yi}-
amide
4-Pyridin-4-yl-1H-indole-2-carbaxylic acid [1~(2-azepan-1-yl-ethyl)-plperidin-4-yl}-amide

4-(8-Methoxy-pyridin-3-yl)-1H-Indole-2-carboxylic acld [1-(2-azepan-1-yl-ethyl}-piperidin-4-yi}-
amide

4-(4-Ethoxy-phenyl)-1H-Indole-2-carboxylic acid [1-(2-plperidin-1-yi-athyl)-plperidin-4-y[}-
amide

4-(4-Methoxy-phenyl)-1H-Indole-2-carboxylic acid {1-[2-(4-hydroxy-piperidin-1-yl)-athyl}-
plperidin-4-yl}-amide

4-{4-Ethoxy-phenyl)-1H-indcle-2-carboxyllc acid {1-{2-{4-hydroxy-piperidin-1-yl)-ethy(}-
piperidin-4-yl}-amide

4-{8-Methoxy-pyridin-3-yl}-1H-indole-2-carboxylic ecld {1-[2-{4-hydroxy-piperidin-1-yl)-ethyl}-
piperidin-4-yl}-amide

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

4-(6-Methoxy-pyridin-3-yi)-1H-indole-2-carboxylic acld {1-[2-(3-hydroxy-8-aze-
bicyclo[3.2. 1]oct-8-yl)-ethyl}-piperidin-4-yi}-amide

4-Hydroxy-1H-indole-2-carboxylic ackd {1-(2-azepan-1-y-ethyl)-piperidin-4-yll-amide
4-Methoxy-benzo{bjthlophene-2-carboxylic acld [1-{2-azepan-1-yl-ethyl)-piperidin-4-y[]-amide

4-lspbutoxy-benzo[bjthiophene-2-carboxyllc acld [1-(2-azepan-1-yl-sthyl)-piperidin-4-yi}-
amide

4-Isobutoxy-benzo[b]thiophene-2-carboxyllc acid [1-(2-plperidin-1-yl-ethyl)-piperidin-4-yl}-
amide

4-Methoxy-benzofuran-2-carboxylic acld [1-(2-azepan-1-yl-ethyl)-plperidin-4-yll-amide

24t
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4, A compound according to any one of the precading claime for use as a
pharmacsutical for the prevention, amelloration or treatment of an autolmmune or
inflammatory disease or condition.

5. A compound according to any one the preceding claims 1-3 forusa as a
pharmacsutical for the prevention, at_nelloratlon or treatment of HIV Infecticn or AIDS,

8. A process for the preparation of a compound of formula (I) comprising:
(a) reacting a compound of formula (lll):
R
\ 0
RO OR"

()

wherain R" I3 H or a lower alkyl group, with a compound of formula NH-X-Q-Y, the groups
R, R8, Z, X, Q and Y being as defined in claim 1; or

[{4)] for the preparation of compourxis of formula {I) wherein X |8 piperidin-4-yl and Q

Is -CHy-CHy, and Y Is @ group having the formula -NRyR, wherein N, Ry and Rq are inked to
define collectively a heterocycloalkyl, bridged cycloalkyl, bridged heterocycloalkyl, hetercaryl,
or fused aryl-heterocycloalkyl, reacting a compound of formula (IV):

with a compound of formula NHR,R;, wherein Ry and R, are as defined above, and R, R
and Z are as deflned earller; or
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(c) for the preparation of compounds of formute {I) wherein X Is piperidin-4-yl and Q
ls CHy-, reacting a compound of formula (V):

LSO

v)

in which R, R9 and Z are as defined above, with a compound of formula HO-CHe-Y, In which
Y Is as defined earller; or

(d) for the preparation of compounds of formula () wherein R ls an optionally
substituted aryt group, appropriately substituting the Br group In a compound of formula (V1)
for sakf substiiuted aryl group:

M)

wherein Z, R8, X, Q and Y are as eariler defined;

and recovering the resultant compounds of formula (i) in free or salt form.
T. A compound cbialnabls by the process of claim 5.

8. A pharmacsutical composition comprising a compound accerding to claim 1 In
associatlon with @ pharmaceutically acceptable diluent or carrler.

9. Use of a compound according to claim 1 In the manufacture of a medicament for
use in the treatment of an autolmmune or Inflammatory dissase or condition.
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10. Use of a compound according to claim 1 In the manufaciure of 2 medicament for
use In the treatment of HIV Infection or AIDS,

1. A masthod of Inhibiting chemokine receptors or macrophage protein or of
reducing inflammation In a subject In need of such treatment, which method comprises
adminlstering to sald subject an effective amount of a compound according to claim 1.

12, A method of treating an Inflammatory or autimmune disease or congdition,
comprising adminletering to sald subject an effective amount of a compound according to
claim 1. '

13. A method of treating HIV Infection or AIDS, comprialing administering to eaid
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 ant-TNF agent, an ant-IL-1 agent, & nucleoside or non-
nucleoside reverse transcriptase !nhibltor, an HIV proteass inhibitor, fusion Inhibitor and
antiretroviral agent for the treatment of an Inflammatory or autimmune disease or condition
or HIV or AIDS,
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ANTAGONISTAS DEL RECEPTOR DE QUIMIOCINA

La invencién se refiere a de.rivados de carbonil-amino biclclico,
los cuales son antagonistas del Receptor de Quimiocina. 2 (CCR-2) y
del Receptor de Quimiocina 5§ (CCR-5), y a su uso en el tratamiento
de enfermedades y trastornos qt;a involucren la migracién y
activacion de monocitos y células-T, incluyendo enfermedades
inflamatorias.

De acuerdo con lo anterior, la invencién, en un primer aspecto,
proporciona un compuesto de la formula (I), o una sal

farmacéuticamente aceptable o éster de profarmaco de! mismo:

en donde:

Z es CRyR,, O 6 §;

R se selecciona a partir del grupo que consiste en hidroxilo, un
alcoxilo de 1 a 7 atomos de carbono opcionalmente sustituido,
alquenoxilo de 2 a 7 atomos de carbono, ciclo-alquiloxilo, ariloxilo,
heteroariloxilo, aril-alcoxilo de 1 a 7 4tomos de carbono, o heteroaril-
alcoxilo de 1 a 7 atomos de carbono, un alquilo de 1 a 7 dtomos de
carbono, o alquenilo de 2 a 7 atomos de carbono opcionalmente

sustituido, un arilo opcionalmente sustituido, heteroarilo, o un grupo

=25

s
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aril-alquilo de 1 a 7 atomos de carbono opcionalmente sustituido;

R9 representa uno o mas sustituyentes de anillo seleccionados
a partir del grupo que consiste en H, hidroxilo, un alcoxilo de 1 a 7
atomos de carbono opcionalmente sustituido, alquenoxilo de 2 a 7
atomos de carbono, cicloalquiloxilo, ariloxilo, heteroariloxilo, aril-
alcoxilo de 1 a atomos de carbono o heteroaril-alcoxilo de 1 a 7
d4tomos de carbono, un alquilo de 1 a 7 atomos de carbono o
alquenilo de 2 a 7 atomos de carbono opcionalmente sustituidos, un
arilo opcionalmente sustituido, heteroarilo, o un grupo aril-alquilo de
1 a 7 atomos de carbono opcionalmente sustituido;

R4, Rz, ¥ R; se seleccionan independientemente a partir del
grupo que consiste en H y alquilo de 1 a 7 atomos de carbono;

X es cicloalquilo de 3 a 18, heterocicloalquilo, arilo, o
heteroarilo, cada uno de los cuales puede estar opcionalmente
sustituido;

Q es un enlazador de entre 1 y 3 atomos de longitud;

Y es cicloalquilo de 3 a 18 atomos de carbono,
heterocicloalquilo, cicloalquilo puenteado, heterocicloalquilo
puenteado, arilo, heteroarilo, arilo-heterocicloalquilo fusionados,
todos los cuales estan opcionalmente sustituidos de una manera
independiente una vez o mas.

El sustituyente o los sustituyentes opcionales sobre R y R9 se
seleccionan independientemente a partir del grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono, mono- 6 di-

alquilo inferior-amino, aminocarbonilo, mono- 6 di-alquilo inferior-
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aminocarbonilo, amino, carboxilo, alcoxilo de 1 a 7 atomos de
carbono, cicloalquilo de 3 a 12 dtomos de carbono, heterocicloalquilo
de 3 a 18 4&tomos de carbono, alquilo de 1 a 7 atomos de carbono-
carbonilo, alcoxilo de 1 a 7 atomos de carbono-carbonilo, nitrilo,
arilo; todos los cuales, excepto halégeno, estan opcionalmente
sustituidos de una manera independiente por uno o© mas
sustituyentes, seleccionados a partir de grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono, mono- 6 di-
alquilo de 1 a 7 atomos de carbono-amino, aminocarbonilo, mono- 6
di-alquilo de 1 a 7 atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 atomos de carbono, cicloalquilo de 3 a 12 atomos
de carbono, heterocicloalquilo de 3 a 18 4tomos de carbono, alquilo
de 1 a 7 4tomos de carbono-carbonilo, alcoxilo de 1 a 7 4tomos de
carbono-carbonilo, nitrilo, arilo.

El sustituyente o los sustituyentes opcionales sobre X se
seleccionan independientemente a partir del grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono, mono- 6 di-
alquilo de 1 a 7 4tomos de carbono-amino, aminocarbonilo, mono- ¢
di-alquilo de 1 a 7 atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 4tomos de carbono, cicloalquilo de 3 a 12 4tomos
de carbono, heterocicloalquilo de 3 a 18 atomos de carbono, alquilo
de 1 a 7 4tomos de carbono-carbonilo, alcoxilo de 1 a 7 atomos de
carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto haldgeno,
estan opcionalmente sustituidos de una manera independiente por

uno o mas sustituyentes seleccionados a partir del grupo que
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consiste en halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono,
mono- & di-alquilo de 1 a 7 atomos de carbono-amino,
aminocarbonilo, mono- ¢ di-alquilo de 1 a 7 atomos de carbono-
aminocarbonilo, amino, carboxilo de 1 a 7 &tomos de carbono,
cicloalquilo de 3 a 12 4tomos de carbono, heterocicloalquilo de 3 a
18 4tomos de carbono, alquilo de 1 a 7 atomos de carbono-carbonilo,
alcoxilo de 1 a 7 atomos de carbono-carbonilo, nitrilo, arilo.

El sustituyente o los sustituyentes opcionales sobre Y se
seleccionan independientemente a partir del grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 4&tomos de carbono, mono- ¢ di-
alquilo de 1 a 7 4tomos de carbono-amino, aminocarbonilo, mono- ¢é
di-alquilo de 1 a 7 &atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 atomos de carbono, cicloalquilo de 3 a 12 atomos
de carbono, heterocicloalquilo de 3 a 18 atomos de carbono, alquilo
de 1 a 7 4tomos de carbono-carbonilo, alcoxilo de 1 a 7 atomos de
carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto halégeno,
ostan opcionalmente sustituidos de una manera independiente por
uno o mas sustituyentes seleccionados a partir del grupo que
consiste en halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono,
mono- ¢ di-alquilo de 1 a 7 atomos de carbono-amino,
aminocarbonilo, mono- ¢ di-alquilo de 1 a 7 atomos de carbono-
aminocarbonilo, amino, carboxilo de 1 a 7 atomos de carbono,
cicloalquilo de 3 a 12 atomos de carbono, heterocicioalquilo de 3 a
18 4tomos de carbono, alquilo de 1 a 7 4tomos de carbono-carbonilo,

alcoxilo de 1 a 7 4tomos de carbono-carbonilo, nitrilo, arilo.

24
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Para evitar dudas, se debe entender que los términos
enlistados en seguida, tienen los siguientes significados a través de
toda la presente descripcién y en las reivindicaciones:

El término “inferior®", al referirse a radicales o compuestos
organicos, significa un compuesto o radical que puede estar
ramificado o no ramificado con hasta e incluyendo 7 &Atomos de
carbono.

Un grupo alquilo inferior puede ser ramificado, no ramificado, o
ciclico, y contiene de 1 a 7 4&tomos de carbono, de preferencia de 1 a
4 dtomos de carbono. Alquilo inferior representa, por ejemplo: metilo,
etilo, propilo, butilo, isopropilo, isobutilo, butilo terciario 6 2,2-
dimetilpropilo.

Un grupo ailcoxilo inferior puede estar ramificado o no
ramificado, y contiene de 1 a 7 atomos de carbono, de preferencia de
1 a 6 atomos de carbono. Alcoxilo inferior representa por ejemplo:
metoxilo, etoxilo, propoxilo, butoxilo, isopropoxiio, isobutoxilo, o
butoxilo terciario. Alcoxilo inferior incluye cicloalquiloxilo vy
cicloalquil-alquiloxilo inferior.

Un grupo alqueno inferior, alquenilo, o alquenoxilo esta
ramificado o no ramificado, y contiene de 2 a 7 4tomos de carbono,
de preferencia de 1 a 4 atomos de carbono, y contiene cuando
menos un doble enlace de carbono-carbono. Alqueno inferior,
alquenilo inferior, o alqueniloxilo inferior representan, por ejemplo,
vinilo, prop-1-enilo, alilo, butenilo, isopropenilo, 6 isobutenilo, y sus

equivalentes oxilo.

(24
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En la presente solicitud, los sustituyentes que contienen
oxigeno, por ejemplo, alcoxilo, alqueniloxilo, alquiniloxilo, carbonilo,
etcétera, abarcan sus homélogos que contienen azufre, por ejemplo
tioalcoxilo, tioalqueniloxilo, tioalquiniloxiio, tiocarbonilo, sulfona,
sulféxido, etcétera.

Halo 6 halégeno representa cloro, flior, bromo o yodo.

Arilo representa arilo carbociclico, arilo heterociclico, o biarilo.

Arilo carbociclico es un hidrocarburo c¢lclico aromatico que
contiene de 6 a 18 &atomos de anillo. Puede ser monociclico,
biciclico, o triciclico, por ejemplo naftilo, fenilo, fenilo mono-, di-, 6
tri-sustituido por uno, dos o tres sustituyentes.

Arilo heterociclico es un hidrocarburo aromatico monocliclico o
biciclico que contiene de 5 a 18 dtomos del anilio, uno o mas de los
cuales son heteroatomos seleccionados a partir de O, N, 6 8. De
preferencia, hay uno o dos heteroatomos. Arilo heterociclico
representa, por ejemplo: piridito, indolilo, quinoxalinilo, quinolinilo,
isoquinolilo, benzotienilo, benzofuranilo, benzopiranilo,
benzotiopiranilo, furanilo, pirrolilo, tiazolilo, oxazolilo, isoxazolilo,
triazolilo, tetrazolilo, pirazolilo, imidazolilo, tienilo. Arilo heterociclico
también incluye estos radicales sustituidos.

Cicloalquilo representa un hidrocarburo ciclico que contiene de
3 a 12 atomos del anillo, de preferencia de 3 a 6 4tomos del anillo.
Cicloalquilo representa, por ejemplo: ciclopropilo, ciclobutilo,
ciclopentilo, 6 ciclohexilo. El cicloalquilo puede estar opcionalmente

sustituido.
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Heterocicloalquilo representa un hidrocarburo mono-, di-, ¢ tri-
clclico, el cual puede estar saturado o insaturado, y el cual contiene
uno o mas, de preferencia de 1 a 3 heteroatomos seleccionados a
partir de O, N, 6 S. De preferencia contiene de entre 3 y 18 a4tomos
del anillo. El término “heterocicloalquilo” pretende también incluir los
grupos cicloalquilo puenteados, tales como 3-hidroxi-8-aza-
biciclo[3.2.1]oct-8-ilo.

Los ésteres de profarmaco farmacéuticamente aceptables son
los derivados de éster que se pueden convertir mediante solvélisis o
bajo condiciones fisiolégicas hasta el acido carboxilico libre de la
férmula (). Estos ésteres son, por ejemplo, alquilo inferior-ésteres
(tales como metil- 6 etil-éster), carboxi-alquilo inferior-ésteres, tales
como carboximetil-éster, nitro-oxi-alquilo inferior-ésteres (tales como
el 4-nitro-oxibutil-éster).

Haciendo referencia a la férmula (l), de preferencia Z es NH,
NCHj, CH;, Su O.

R es de preferencia hidroxilo, un alcoxilo inferior
opcionalmente sustituido, alquenoxilo, cicloalquil-alquiloxilo inferior,
ariloxilo, heteroariloxilo, aril-alquiloxilo inferior o heteroaril-
alquiloxilo inferior, un arilo opcionalmente sustituido, heteroarito, o
un grupo aril-alquilo inferior opcionalmente sustituido.

De una manera mas preferible, R es un grupo oxilo, por
ejemplo alcoxilo de 1 a 7 atomos de carbono. Todavia de una manera
mas preferible, R es un alcoxilo de 1 a 7 &atomos de carbono

ramificado, o un alcoxilo de 1 a 7 4tomos de carbono sustituido. Un
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sustituyente preferido para el alcoxilo de 1 a 7 d4tomos de carbono

- sustituido es un furilo o benzofurilo que esté opcionalmente

sustituido.
R9 es de preferencia hidrégeno.

X se selacciona de preferencia a partir del grupo que consiste

H O+ Ko+ KO

De una manera mas preferible, X es:

HO+

Q se define de preferencia por -CR4R; 6 -CR4R;5-Q4-, en donde

en:

Q; denota -CRgR7- 6 -NR;-; R4, Rs, Rs, R7 ¥ R; 80 seleccionan
independientemente a partir del grupo que consiste en H, un alquilo
inferior opcionalmente sustituido, un alquenilo inferior opcionaimente
sustituido, un arilo opcionalmente sustituido, o un grupo aril-alquilo
inferior opcionalmente sustituido, por ejemplo metilo, (CH3)2CH-CHa-,
CH3-C(=CH2)-CH3-, (CH;3)3C-CH2-, bencilo;

Q se selecciona de una forma mas preferible a partir del grupo
que consiste en: -CH,-, -CH2CHjz-, -CH2CH2CH2-, -CH{CH3)-CH32-, -
CH,-CH(CHa)-, -CHa-NH2-, -CH(CHj)-NH-, -CH2-N{(CHs)-, -CH,-
CH(CH20H)-, 6 -CH(CHj)-NH(CH3;)-;

Y se selecciona de preferencia a partir del grupo que consiste
en: piperidinilo, azepanilo, azocanilo, fenilo, tetrahidropiranilo, 8-

aza-biciclo[3.2.1]oct-8-ilo, tetrahidropiridinilo, octahidroquinolizinilo,

e
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hexahidro-pirrolo-oxazinilo, octahidro-pirido-oxazinilo, cada uno de
los cuales estd opcionalmente sustituido. Los sustituyentes
opcionales preferidos para Y son: hidroxilo, amino, halégeno, alquilo
de 1 a 7 &tomos de carbono.

Un segundo aspecto de la invenciéon proporciona un compuesto
de la férmula (I1), o una sal farmacéuticamente aceptable, éster, o

profarmaco del mismo:

z N—x-—o-r
(n

en donde:

Z' es NH, NCH;3, CHz, Su O.

R' es hidroxilo, un alcoxilo de 1 a 7 d4tomos de carbono
opcionalmente sustituido, cicloalquil-alquiloxilo de 1 a 7 atomos de
carbono, ariloxilo, heteroariloxilo 6 aril-alquiloxilo de 1 a 7 atomos de
carbono, un arilo opcionalmente sustituido, heteroarilo, o un grupo
aril-alquilo de 1 a 7 4&tomos de carbono opcionalmente sustituido;

X' se selecciona a partir del grupo que consiste en:

KO+ Ko+ KO

Q' se selecciona a partir del grupo que consiste en: -CH,-, -

CH2CH;,-, -CH;CH2CH,-, -CH(CHj3)-CHz-, -CH2-CH(CHj3)-, -CHz-NH3-, -

AP
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CH(CHj3)-NH-, -CHz-N(CHj4)-, -CH3-CH(CH20H)-, & -CH(CHy,)-
NH(CHs)-;

Y' es cicloalquilo de 3 a 18 dtomos de carbono,
heterocicloalquilo, cicloalquilo puenteado, heterocicloalquilo
puenteado, arilo, heteroarilo, arilo-heterocicloalquilo fusionados,
todos los cuales estan opcionalmente sustituidos de una manera
independiente una vez 0 mas;

el sustituyente o los sustituyentes opcionales sobre R’ se
seleccionan independientemente a partir del grupo que consiste en
haldégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono, mono- 6 di-
alquilo de 1 a 7 atomos de carbono-amino, aminocarbonilo, mono- 6
di-alquilo de 1 a 7 atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 atomos de carbono, cicloalquilo de 3 a 12 dtomos
de carbono, heterocicloalquilo de 3 a 18 dtomos de carbono, alquilo
de 1 a 7 atomos de carbono-carbonilo, alcoxilo de 1 a 7 atomos de
carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto halégeno,
estdn opcionalmente sustituidos de una manera independiente por
uno o mas sustituyentes seleccionados a partir del grupo que
consiste en halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono,
mono- ¢ di-alquilo de 1 a 7 atomos de carbono-amino,
aminocarbonilo, mono- 6 di-alquilo de 1 a 7 atomos de carbono-
aminocarbonilo, amino, carboxilo de 1 a 7 atomos de carbono,
cicloalquilo de 3 a 12 a4tomos de carbono, heterocicloalquiio de 3 a
18 a4tomos de carbono, alquilo de 1 a 7 dtomos de carbono-carbonilo,

alcoxilo de 1 a 7 4tomos de carbono-carbonilo, nitrilo, arilo;

25y
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el sustituyente o los sustituyentes opcionales sobre Y' se
seleccionan independientemente a partir del grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 4tomos de carbono, mono- ¢ di-
alquilo de 1 a 7 4tomos de carbono-amino, aminocarbonilo, mono- 6
di-alquilo de 1 a 7 atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 atomos de carbono, cicloalquilo de 3 a 12 atomos
de carbono, heterocicloalquilo de 3 a 18 4tomos de carbono, alquilo
de 1 a 7 atomos de carbono-carbonilo, alcoxilo de 1 a 7 dtomos de
carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto halégeno,
estdn opcionalmente sustituidos de una manera independiente por
uno o mas sustitluyentes seleccionados a partir del grupo que
consiste en halégeno, hidroxilo, alquilo de 1 a 7 4tomos de carbono,
mono- ¢ di-alquilo de 1 a 7 atomos de carbono-amino,
aminocarbonilo, mono- 6 di-alquilo de 1 a 7 atomos de carbono-
aminocarbonilo, amino, carboxilo de 1 a 7 &tomos de carbono,
cicloalquilo de 3 a 12 atomos de carbono, heterocicloalquilo de 3 a
18 dtomos de carbono, alquilo de 1 a 7 atomos de carbono-carbonilo,
alcoxilo de 1 a 7 &tomos de carbono-carbonilo, nitrilo, arilo.

Los compuestos preferidos de la férmula (l) son:
{1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-metoxi-1H-
indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-isopropoxi-1H-
indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il}-etil]-piperidin-4-il}-amida del acido 4-

isopropoxi-1H-indol-2-carboxilico;
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[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-
ciclopropilmetoxi-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del &cido 4-
ciclopropilmetoxi-1H-indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
acido 4-ciclopropilmetoxi-1H-indol-2-carboxllico;
{1-[(S)-2-[35,4S)-4-hidroxi-piperidin-1-il)-propil)-piperidin-4-il}-amida
del dcido 4-ciclopropilmetoxi-1H-indol-2-carboxllico;
{1-(2-azepan-1-il-etil)-piperidin-4-ill-amida del dcido 4-isobutoxi-1H-
indol-2-carboxllico,

[1-(2-;:iperidin-1-iI-etiI)-piperidin-4-il]-amida del acido 4-isobutoxi-1H-
indol-2-carboxllico,
{1-[2-(RS)-2-metil-piperidin-1-il]-etil]-piperidin-4-il}-amida del acido
4-isobutoxi-1H-indol-2-carboxilico;
{1-[2-(4-metil-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
isobutoxi-1H-indol-2-carboxllico;
{1-[2-((2S,6R)-2,6-dimetil-piperidin-1-il)-etil]-piperidin-4-il}-amida del
é4cido 4-isobutoxi-1H-indol-2-carboxllico,
{1-[2-((R)-3-hidroxi-piperidin-1-il})-etil]-piperidin-4-il}-amida del dcido
4-isobutoxi-1H-indol-2-carboxllico;
{1-[2-((S)-3-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido
4-isobutoxi-1H-indoi-2-carboxlilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico;

{1-[2-((1R,35,58)-3-hidroxi-8-aza-biciclo[32.1]oct-8B-il}-etil]-piperidin-

254
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4-il}-amida del 4cido 4-isobutoxi-1H-indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
écido 4-isobutoxi-1H-indol-2-carboxilico;
[4-(2-azepan-1-il-etil)-fenil]-amida del acido 4-isobutoxi-1H-indol-2-
carboxllico;
(4-{[metil-(tetrahidro-piran-4-il)-amino]-metil}-ciclohexil)-amida del
acido 4-isobutoxi-1H-indol-2-carboxllico;
(4-{[metil-(tetrahidro-piran-4-il)-amino]-metil}-fenil)-amida del acido
4-isobutoxi-1H-indol-2-carboxilico;
(4-{(R)-1-[metil-(tetrahidro-piran-4-il)-amino]-etil}-fenil)-amida de!
acido 4-isobutoxi-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-

ciclobutiilmetoxi-1H-indol-2-carbox(lico;

{1-[2-(3-(R)-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}~-amida del acido

4-ciclobutilmetoxi-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
ciclobutilmetoxi-1H-indol-2-carboxilico;
{1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-

amida del dcido 4-ciclobutilmetoxi-1H-indol-2-carboxllico;

{1-[2-((1R,3S,58)-3-hidroxi-8-aza-biciclo[3.2.1]oct-8-il)-etil]-piperidin-

4-jl}-amida del dcido 4-ciclobutilmetoxi-1H-indol-2-carboxilico;
{1-[8S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del

dcido 4-ciclobutiimetoxi-1H-indol-2-carboxllico;

{1-[(S)-2-((35,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-

il}-amida del dcido 4-ciclobutilmetoxi-1H-indol-2-carboxllico;
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diclorhidrato de {1-{2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(3-metil-butiloxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
ciclopentiimetoxi-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(1,2-dimetil-
propoxi)-1H-indol-2-carboxilico;
[1-(2-azepan-1-ii-etil)-piperidin-4-il]-amida del dcido 4-(2,2-dimetil-
propoxi)-tH-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-meti|-peﬁ'tiloxi)-1 H-indol-2-carboxllico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(3,3-dimetil-butoxi)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-(furan-2-
ilmetoxi)-1H-2-carboxllico;

[1 -(z-a.zepan-1-iI-etil)-piperidin-4-i|]-amida del acido 4(furan-3-
ilmetoxi)-1H-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il}-etil]-piperidin-4-il{-amida del dcido 4-
(furan-3-ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-((3S,4S5)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida de! acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il}-propil]-piperidin-4-
il}-amida de! dcido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-benciloxi-1H-

|
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indol-2-carboxllico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del acido 4-(5-coro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxliico; .
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(5-coro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida de! acido 4-
(5-coro-benzofuran-3-ilmetoxi)-1H-indol-2-carboxlilico;
{1-[2-{(3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dacido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il})-propil]-piperidin-4-
il}-amida del écido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(S)-2-((35,4S)-4-hidroxi-3-metil-piperidin-1-il})-
propil]-piperidin-4-il}-amida del acido 4-(5-cloro-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxllico;

diclorhidrato de {1-[(1S,9aR)-(octahidro-quinolizin-1-il)-metil]-
piperidin-4-il}-amida del acido 4-(4-fluoro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxllico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dcido 4-(4-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(1S,9Ar)-1-(octahidro-quinolizin-1-il)metil}-

piperidin-4-il}-amida del 4cido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-
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carboxilico;

{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del &cido 4-
{benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico,
{1-[2-((3S,45)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dcido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
dcido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del 4cido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
diclorhidrato de {1-[(1S,8aR)-1-(octahidro-quinolizin-1-il)-maetil]-
piperidin-4-jl}-amida del a4cido 4-(6-fluoro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(6-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del acido 4-(8-fluoro-benzofuran-3-iimetoxi)-1H-
indol-2-carboxilico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piparidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(8-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
{1-[(8)-2-((35,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del d4cido 4-(6-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
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del acido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[2-((3R,4R,55)-4-hidroxi-3,5-dimetil-piperidin-1-il)-
etil]-piperidin-4-il}-amida del é&cido 4-(5-fluoro-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxilico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico,;
{1-[(S)-2-{(3S,45)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida de! acido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(15,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del acido 4-(7-fluoro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-ilmetil]-
piperidin-4-il}-amida del acido 4-(4,6-difluoro-benzofuran-3-ilmetoxi)-
1H-indol-2-carboxilico,

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(4,8-difluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del acido 4-(4,6-difluoro-benzofuran-3-ilmetoxi)-

1H-indol-2-carboxilico;

Zen
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diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(4,8-difluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(S)-2-((3S,4S5)-4-hidroxi-3-metil-piperidin-1-il)-
propil]-piperidin-4-il}-amida del dcido 4-(4,6-difluoro-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxllico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il{-amida del a&cido 4-(7-cloro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxllico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del acido 4-(6-cloro-benzofuran-3-iimetoxi)-1H-
indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil}-piperidin-4-il}-amida del acido 4-
(6-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]}-piperidin-4-il}-
amida del acido 4-(6-coro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
iI}-amida del dcido 4-(6-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del 4cido 4-(4-coro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxflico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il})-etil]-piperidin-4-il}-

amida del d4cido 4-(4-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-

—
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carboxllico;

diclorhidrato de {1-[2-((3R,4R,58)-4-hidroxi-3,5-dimetil-piperidin-1-il)-
etil}-piperidin-4-il}-amida del acido 4-(4-cloro-benzofuran-3-ilmetoxi)-
1H-indol-2-carboxfilico;
{1-[(S)-1-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
acido 4-(4-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
diclorhidrato de {1-[(1S,8aR)-1-(octahidro-quinolizin-1-il)metil}-
piperidin-4-ii}-amida del acido 4-(7-metoxi-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;

[1-(2-piperidin-1-il-metil)-piperidin-4-il]-amida del acido 4-(7-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(7-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxl{lico;

diclorhidrato de {1-[2-((35,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del dcido 4-(7-metoxi-.benzofuran-3-ilmetoxi)-
1H-indol-2-carboxllico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(7-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
{1-[(S)-2-((35,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del dcido 4-(7-metoxi-benzofuran-3-limetoxi)-1H-indol-2-
carboxllico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida

del dcido 4-(8-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
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[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(8-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(6-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
diclorhidrato de {1-[2-{(3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del acido 4-(6-metoxi-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
acido 4-(6-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-((3S,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(8-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(5-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
(5-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-ilymetil]-piperidin-4-il}-amida
del 4cido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del 4cido 4-
(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxHico;
{1-[2-((3S,48)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del 4cido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del

adcido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
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{1-[(S)-2-{(35,4S5)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del acido 4-(4,6-dimetoxi-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil}-piperidin-4-il}-amida del acido 4-
(4,6-dimetoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
diclorhidrato de {1-[2-((3S,48)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il]l-amida del dcido 4-(4,8-dimetoxi-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il-propil]-piperidin-4-il}-amida del
dcido 4-(4,86-dimetoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico,
{1-[(S)-2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del dcido 4-(4,6-dimetoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(1S5,9aR)-1-(octahidro-quinolizin-1-il)metil}-
piperidin-4-il}-amida del dcido 4-(5,6-dimetil-benzofuran-3-ilmetoxi)-
tH-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
(5,6-dimetil-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
diclorhidrato de {1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del acido 4-(5,8-dimetil-benzofuran-3-ilmetoxi)-
1H-indol-2-carboxilico;

{1-[{S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del

2=
26s
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dcido 4-(5,6-dimetil-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
diclorhidrato de {1-[(S)-2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-
propil]-piperidin-4-il}-amida del 4cido 4-(5,8-dimetil-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxllico;
{1-{(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
édcido 4-(4-etoxi-fenil)-1H-indol-2-carboxilico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il}-propil]-piperidin-4-il}-amida del
acido 4-(4-metoxi-fenil)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-fenoxi-1H-
indol-2-carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-m-toliloxi-1H-
indol-2-carboxliico;
{1-[2-(3-(RS)-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del
dcido 4-m-toliloxi-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil)-piperidin-4-il}-amida del acido 4-
m-toliloxi-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-p-toliloxi-1H-
indol-2-carboxllico;
{1-[2-(3-(RS)-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del
dcido 4-p-toliloxi-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-p-
toliloxi-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(3-fluoro-
fenoxi)-1H-indol-2-carboxllico;

{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-



15

20

25

23

(3-fluoro-fenoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-atil)-piperidin-4-il]-amida del acido 4-(4-fluoro-
fenoxi)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-fluoro-fenoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-ill-amida del dcido 4-(3,4-difluoro-
fenoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(3,5-difluoro-
fenoxi)-1H-indol-2-carboxilico;
{1-[2-(3-RS-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido
4-(3,5-difluoro-fenoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
(3,5-difluoro-fenoxi)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il}-amida del acido 4-(8-cloro-
piridin-2-itloxi)-1H-indol-2-carboxllico;

diclorhidrato de [1-{octahidro-quinolizin-1-ilmetil)-piperidin-4-il]-
amida del acido 4-isobutoxi-1H-indol-2-carboxllico;
[1-(1-metil-piperidin-3-ilmetil)-piperidin-4-il]-amida del acido 4-
iobutoxi-1H-indol-2-carboxilico;
{1-[(1S,9aR)-1-{octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
del acido 4-ciclobutilmetoxi-1H-indol-2-carboxllico;
{1-[(S)-2-((3R,4R)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-ciclobutilmetoxi-1H-indol-2-carboxilico;
{1-[(S)-2-((3S,4R,55)-34-dihidroxi-5-metil-piperidin-1-il)-propil]-

piperidin-4-il}-amida del acido 4-ciclobutiimetoxi-1H-indol-2-

%67
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carboxilico;
{1-[{R)-3-hidroxi-2-((35,4S5)-4-hidroxi-3-metil-piperidin-1-il)-propil]-
piperidin-4-il}-amida del acido 4-ciclobutilmetoxi-1H-indol-2-
carboxllico;
{1-[(18,2aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
del dcido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-((3R,4R)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del a4cido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxilico;
[1-(octahidro-quinolizin-1-ilmetil)-piperidin-4-il]-amida del acido 4-(2-
metil-tiazol-4-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-(3,4-dihidroxi-5-metil-piperidin-1-il)-propil]-piperidin-4-il}-amida
del acido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-((3RS,4SR)-3,4-dihidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;
{1-[(8)-2-{3IRS,4SR)-3,4-dihidroxi-piperidin-1-il)-propil]-piperidin-4-il}-
amida del dcido 4-(5-cloro-benzofuran-3-iimetoxi)-1H-indol-2-
carboxllico;
{1-[(95,9a8)-1-(octahidro-pirido[2,1-c][1.4]oxazin-8-il])metil]-piperidin-
4-jl}-amida del acido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carbox!lico;
{1-[(8S,8aS)-1-(hexahidro-pirrolo[2,1-c][1,4]oxazin-8-il)metil]-
piperidin-4-il}-amida del 4cido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxlilico,

{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
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del 4cido 4-(4-metoxi-fenil)-1H-indol-2-carboxllico;
{1-[(1S.éaR)-1-(octahidro-quinolizin-1-iI)metll]-piperidin-4-i|}-amida
del dcido 4-(4-etoxi-fenil)-1H-indol-2-carboxl(lico;
{1-[(S)-2-((35,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del d4cido 4-(6-metoxi-piridin-3-il)-1H-indol-2-carboxilico;
{1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(6-metoxi-piridin-3-il)-1H-indol-2-carboxilico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metill-piperidin-4-il}-amida
del acido 4-p-toliloxi-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-1S-metil-etil)-piperidin-4-il]-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-1R-metil-etil)-piperidin-4-il]-amida del acido 4-
isobutoxi-1H-indol-2-carboxflico;
[1-(2S-azepan-1-il-propil)-piperidin-4-il]-amida del dcido 4-(furan-3-
ilmetoxi)-1H-indol-2-carboxilico;
[1-(2R-azepan-1-il-propil)-piperidin-4-il]-amida del &cido 4-(furan-3-°
ilmetoxi)-1H-indoi-2-carboxllico;
{1-[2-(3,6-dihidro-2H-piridin-1-il)-etil]-piperidin-4-ll}-amida del acido
4-isobutoxi-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-azepan-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isobutoxi-1H-indol-2-carboxilico;
{1-[2-(3-amino-azepan-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isobutoxi-1H-indol-2-carboxilico;
{1-[2-(3-fluoro-plperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-

isobutoxi-1H-indol-2-carboxilico;
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[4-(2-piperidin-1-il-etil)-fenil]-amida del a4cido 4-(5-cloro-benzofuran-
3-ilmetoxi)-1H-indol-2-carboxllico;
{4-[2-(4-hidroxi-piperidin-1-il})-etil]-fenil}-amida del a4cido 4-(5-cloro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
[1-(2-azepan-1il-etil)-piperidin-4-il]-amida del 4cido 4-fenil-1H-indol-
2-carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(4-
trifluorometil-fenil)-1H-indoi-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il)J-amida del &cido 4-p-tolil-1H-
indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(4-
dimetilamino-fenil)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-
benzo[12,5]oxadiazol-5-il-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(4-metoxi-
fenil)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(3-ciano-fenil)-
1H-indol-2-carboxfllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(4-etoxi-fenil)-
1H-indol-2-carboxllico,

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-[3-(3-metoxi-
propoxi)-fenil]-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(4-
trifluorometoxi-fenil)-1H-indol-2-carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]]-amida del acido 4-(2,4-dimetoxi-
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fenil)-1H-indol-2-carboxllico;
[1-{(2-azepan-1-il-etil)-piperidin-4-il])-amida del acido 4-(3,4-dimetoxi-
fenil)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-
benzo[1,3]dioxol-5-il-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-piridin-4-il-1H-
indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(6-metoxi-
piridin-3-il)-1H-indol-2-carboxilico;
[1-(2-piperidin-1-il-etil)-piperidin-4-il]-amida del acido 4-(4-etoxi-
fenil)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-metoxi-fenil)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del &cido 4-
(4-etoxi-fenil)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil})-piperidin-4-il}-amida del acido 4-
(6-metoxi-piridin-3-il)-1H-indol-2-carboxilico;
{1-[2-(3-hidroxi-8-aza-biciclo[3.2.1]oct-8-il)-etil]-piperidin-4-il}-amida
del dcido 4-(4-metoxi-fenil)-1H-indol-2-carboxllico;
{1-[2-(3-hidroxi-B-aza-biciclo[3.2.1]oct-8-il)-etil]-piperidin-4-il}-amida
del dcido 4-(8-metoxi-piridin-3-il)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-atil)-piperidin-4-il]-amida del acido 4-hidroxi-1H-
indol-2-carboxllico;

[1-(2-azepar{-1-il-etil)-piporidin-4-il]-amida del acido 4-metoxi-

benzo[b]tiofen-2-carboxllico;
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[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-isobutoxi-
benzo[b]tiofen-2-carboxllico;
[1-(2-piperidin-1-il-etil)-piperidin-4-il]-amida del acido 4-isobutoxi-
benzo[b]tiofen-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acldo 4-metoxI-
benzofuran-2-carboxilico.

De acuerdo con un tercer aspecto de Ila invencion, se
proporciona un compuesto de la formula () para utilizarse como un
producto farmacéutico para la prevencion, reduccién o tratamiento de
una enfermedad o condicién autoinmune o inflamatoria.

De conformidad con un cuarto aspecto de la invencién, se
proporciona un proceso para la preparacién de un compuesto de la
férmula (1), el cual comprende:

(a) hacer reaccionar un compuesto de la formula (lil):

A o
RS z OR"
)

en donde R” es H o0 un grupo alquilo inferior, con un compuesto
de la férmula NH2-X-Q-Y, definiéndose los grupos R, R8, Z, X, Q, e Y
anteriormente; 6

(b) para la preparaciéon de los compuestos de la formula (I)
en donde X es piperidin-4-ilo y Q es -CH,-CH,-, @ Y e8 un grupo que

tiene ia férmula -NR;R,;, en donde R; y R; estan enlazados para
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definir colectivamente un hetero-cicloalquilo, cicloalquilo puenteado,
heterocicloalquilo puenteado, heteroarilo, o arilo-heterocicloalquilo

fusionados, hacer reaccionar un compuesto de la férmula (1V):

\_°
" 4 _O_.\—on
(V)

con un compuesto de la férmula NHR;R,, en donde R; ¥y Ry son como
se definen anteriormente, y R, RS9, y Z son como se definen
anteriormente; 6

(c) para la preparacion de compuestos de la formula (l), en
donde X es piperidin-4-ilo y Q es CHz-, hacer reaccionar un

compuesto de la férmula (V):

LSO

v

en donde R, R9 y Z son como se definen anteriormente, con un
compuesto de la férmula HO-CH»-Y, en donde Y es como se define
anteriormente; 6

(d) para la preparacion de compuestos de ia formula (I), en

donde R es un grupo arilo opcionalmente sustituldo, utilizar
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apropiadamente el grupo Br en un compuesto de la formula (VI) para
sustituir a este grupo arilo sustituido:
g
[+]
A\

v

en donde Z, R9, X, Q e Y son como se definen anteriormente;

y recuperar los compuestos resultantes de la férmula (I) en
forma libre o de sal.

El proceso de la invenciéon se efectia de una manera
convencional.

La variante del proceso (a) es una reaccién de condensacién
entre adcido o éster y amina. Se efectla convenientemente mediante
la reaccién del dcido con la amina en la presencia de agentes de
acoplamiento, por ejemplo TBTU/DIEA en un solvente tal como
dimetilfformamida, o mediante la reaccidon del éster con la amina en la
presencia de un agente de acoplamiento tal como HOBT/EDC.

La variante de! proceso (B) es una reaccién de condensacién
que convenientemente se lleva a cabo utilizando un reactivo tal como
yoduro de cianometil-trifenil-fosfonio y base de Hunig.

La variante del proceso (c) es una reaccion de condensacién
que también se lleva a cabo convenientemente utilizando un reactivo,
tal como yoduro de cianometil-trifenil-fosfonio y base de Hunig.

La variante del proceso (d) es una reaccién de sustitucién y se
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efectia convenientemente utilizando el acido aril-borénico apropiado
y trifenilfosfina en la presencia de acetato de plomo (l1).

Los compuestos de la invencién se pueden recuperar a partir
de la mezcla de reaccién, y se pueden purificar de una manera
convencional. Los isémeros, tales como enantibmeros, se pueden
obtener de una manera convencional, por ejemplo mediante
cristalizacién fraccionaria o sintesis asimétrica a partir de los
materiales de partida asimétricamente sustituidos correspondientes,
por ejemplo 6pticamente activos.

Los materiales de partida y los intermediarios son conocidos o
se pueden preparar de acuerdo con los métodos conocidos o de una
manera analoga a la descrita en los Ejemplos.

De acuerdo con un quinto aspecto de la invencién, se
proporciona un compuesto que se puede obtener mediante
cualquiera de los procesos anteriormente mencionados.

De acuerdo con un sexto aspecto de la invencién, se
proporciona una composicion farmacéutica que comprende un
compuesto de la féormula (I) en asociaciobn con un diluyente o
vehiculo farmacéuticamente aceptable.

De acuerdo con un séptimo aspecto de la invencién, se
proporciona el uso de un compuesto de la formula (I) en la
fabricacién de un medicamento para utilizarse en el tratamiento de
una enfermedad o condicién autoinmune o inflamatoria.

De acuerdo con un octavo aspecto de la invencion, se

proporciona un método para inhibir los receptores de quimiocina o
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las proteinas de macréfago, o para reducir la inflamacién en un
sujeto que necesite dicho tratamiento, cuyo meétodo comprende
administrar a este sujeto una cantidad efectiva de un compuesto de
la férmula {I).

De acuerdo con un noveno aspecto de la invencidn, se
proporciona un método para el tratamiento de una enfermedad o
condicién inflamatoria o autoinmune, el cual comprende administrar a
este sujeto una cantidad efectiva de un compuesto de la formula (l).

Los agentes de la invencién se pueden preparar mediante los

procesos descritos mds adelante.

SECCION EXPERIMENTAL

Abrevi ras:

BOC: Terbutiloxicarbonilo
Boc20: Dicarbonato de di-t-butilo
DCC: Diciclohexil-carbodi-imida
DCE: Dicloroetano

DCM: Diclorometano

DEAD: Azadicarboxilato de disetilo
DIEA: Etil-di-isopropil-amina
DMAP: Dimetil-piridin-4-il-amina
DME: 1,2-dimetoxi-etano

DMF: N.N-dimetil-formamida
EDC: Clorhidrato de (3-dimetilamino-

propil)-etil-carbodi-imida
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EtOH.:
EtOAc:
HCI:
HOBT:
LAH
LDA:
MeOH:
NaOH:
NMP:
Pd/C:
TBAF:
TBME:

TBDMS:

TBTU:

t-BuOH
TFA:
THF:

33

Etoxi-etano

Etanol

Etiléster del dcido acético
Acido clorhldrico
Benzotriazol-1-ol

Hidruro de litio y aluminio
Di-isopropilamina de litio
Metanol

Hidréxido de sodio
1-metil-pirrolidin-2-ona
Paladio sobre carbono
Fluoruro de tetrabutilamonio
t-butil-metil-éter
t-butil-dimetil-sililo
tetrafluoroborato de O-(1H-
benzotriazol-1-il)-N,N,N*,N’-
tetrametiluronio
2-metil-propan-2-ol

Acido trifluoroacético

Tetrahidrofurano

27

Los espectros de 'H-RMN se registran en un espectrémetro de

RMN Varian Gemini de 400 MHz. Los picos significativos se tabulan

en el orden: multiplicidad (s, singlete; d, doblete; t, triplete; q,

cuarteto; m, multiplete;

br, amplio), y numero de protones. Los
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espectros de masae de lonizacidn con Pulverizacion de Electrones
(ESI) se registran en un espectrémetro de masas Hewlett Packard
5989A. Los resultados de la espectrometrla de masas se reportan
como la proporcién de masa sobre carga. Las purificaciones de
HPLC de preparacién se llevan a cabo con columnas XTerraTM RP18
de 19x150 millmetros, utilizando acetonitrilo/agua o MeOH/agua
como sistemas de eluyentes. Todos los reactivos, materiales de
partida, e intermediarios utilizados en estos ejemplos, estan
disponibles en las fuentes comerciales, o se preparan facilmente

mediante los métodos conocidos por los expertos en |la materia.

Sintesis de 108 Blogques de Construcclén de Amina
Las aminas 1, 5, 7, 10, 12, 14, 17, 20, 21, 24, 27, 30, 35, 41,
50, 56, 60, 61, 63, 67, 70 y 72 se preparan de acuerdo con los

esquemas de reaccién ilustrados en seguida:

Esquema de Reaccién 1:

o L) “nm LY.
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Esquema de Reaccién 2:

Esguema de Reacclén 3:

-, o L{‘Jtlp Qg (é-
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Esquema de Reacclén 4:
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Sintesis de tri-clorhidrato de 1-(2-plperidin-1-ll-atll)-plperidin-4-

llamina (1) (eaguema de reaccidn 1):

o

(1) Terbutil-éster del &4cldo (1-bencll-piperidin-4-ll)-carbamico
Se disuelve 1-bencil-piperidin-4-ilamina (50 gramos, 262.76
milimoles) en una mezcla de 200 mililitros de agua, 145 mililitros de
hidréxido de sodio acuoso 2 molar, y 350 mililitros de t-BuOH a 0°C.
Se agrega por goteo una solucion de Boc20 (63.1 gramos, 1.1
equivalentes) en 150 mililitros de t-BuOH dentro de 1 hora a 0°C. Se
forma una suspensidon blanca, |la cual se deja agitdandose durante la
noche a temperatura ambiente. La mezcla de reaccién se diluye con
éter y se lava con agua. Las capas organicas se secan sobre sulfato
de sodio anhidro y se evaporan bajo presién reducida.
Rendimiento: 71.5 gramos de un sélido amarillo pélido (93 por
ciento). MS (ESI): 291 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 7.2-7.35
(m, 5H), 6.77 (br d, 1H), 3.44 (s, 2H), 3.22 (br m, 1H), 2.75 (m, 2H),
1.95 (dt, 2H), 1.68 (m, 2H), 1.38 (s, 9H), 1.386 (dt, 2H).

(2) Terbutiléster del 4cldo plperidin-4-il-carbamico (3)
Una solucidn del éster 2 anterior (66 gramos, 227.27 milimoles)
en 1 litro de etanol, se hidrogena bajo presién normal con 10 gramos

de Pd/C (10 por ciento) durante 16 horas a temperatura ambiente. La

23 /5
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mezcla se filtra sobre Celite, y se evapora bajo presién reducida. La
recristalizacién a partir de éter dio 34.5 gramos (76 por ciento) de
cristales blancos.

MS (ESI): 201 [M+H]*, 401 [2M+H]}+, 1H-RMN (DMSO-d,): & (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), 118 (dt, 2H).

{(3) Terbutiléster del &acldo 1-(2-piperidin-1-il-etil)-piperidin-4-
I]-carbamico

Se disuelven terbutil-éster del acido piperidin-4-il-carbémico
(3) (4.8 gramos, 23.72 milimoles), clorhidrato de 1-(2-cloro-etil)-
piperidina (53 gramos, 28.09 milimoles) y DIEA (8.9 mililitros, 52.18
milimoles) en 150 mililitros de cloroformo, y se ponen a reflujo
durante 18 horas. Deegpués de la adiciéon de més clorhidrato de 1-(2-
cloro-etil)-piperidina (2.65 gramos, 13.05 milimoles) y DIEA (4.4
mililitros, 26.09 milimoles), la mezcia de reaccién se pone a reflujo
durante otras 4 horas. Después de enfriar a temperatura ambiente, la
mezcla se diluye con DCM y se lava con agua y una solucién acuosa
de carbonato acido de sodio al 5 por ciento. La evaporacién dio 7.3
gramos de cristales castafios, los cuales se recristalizan a partir de
éter/hexano.
Rendimiento: 5.3 gramos (72 por ciento) de cristales beiges. MS
(ESI): 312 [M+H]*, 1TH-RMN (DMSO-d,): 5 (ppm) 6-75 (br d, NH), 3.18
(br m, 1H), 2.8 (m, 2H), 2.23-2.4 (m, 8H), 1.92 (dt, 2H), 1.65 (m, 2H),
1.48 (m, 4H), 1.38 (s, 9H), 1.3-1.4 (m, 4H).
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(4) Tricl rhidrato de 1-(2-plperidin-1-il-etll)-piperidin-4-liamina
1)

El éster 4 anterior (5.2 gramos, 16.7 milimoles) se suspende a
0°C en 60 mililitros de una solucién 4M de HCI en dioxano, y se agita
a temperatura ambiente durante 3 horas. Después de a evaporacién
bajo presion reducida, el producto crudo se seca a un alto vacio.
Rendimiento: 5.3 gramos (99 por ciento) de cristales beiges claros.
MS (ESI): 212 [M+H]*, 1H-RMN (D20): & (ppm) 4.14 (m, 2H), 4.04 (br
m, §H), 3.8 (m, 4H), 3.65 (dt, 2H), 2.85 (d, 2H), 2.45 (m, 2H), 2.35
(m, 4H), 2.15 (m, .2H).

Sintesls de triclorhidrato de 1-{2-azepan-1-ll-etil)-piperidin-4-

o

(1) Terbutiléster del &cldo [1-(z-azepan-1-II-etlI)_-plparldln-4-l|]-
carbamico (6)

Se sintetiza de una manera andloga al éster 4, empezando a

partir de cloruro de 2-(hexametilenimino)etilo (13.8 gramos) y el
éster 3 (12.4 gramos).
Rendimiento: 14 gramos de un sélido incoloro (63 por ciento). MS
(ES!): 326 [M+H]", 1H-RMN (DMSO-d,): 3 (ppm) 6.75 (br d, NH), 3.18
(br m, 1H), 2.8 (m, 2H), 2.3-2.8 (m, 8H), 1.95 (dt, 2H), 1.65 (m, 2H),
1.55 (m, 8H), 1.38 (s, 9H), 1.3-1.4 (m, 4H).



10

15

20

25

58S

41

(2) Triclorhidrato de 1-(2-azepan-1-ll-etll)-piperidin-4-ilamina
Se prepara de una manera analoga al 1, empezando a partir

del éster 6 (14 gramos).
Rendimiento: 13 gramos (90 por ciento) de un sdlido incoloro. MS
(ESI): 2268 [M+H]*, 1H-RMN (120°C, DMSO-ds): & (ppm) 8.5 (br,
NH3+), 3.5 (m, 5H), 3.4 (m, 2H), 3.3 (m, 4), 2.87 (m, 2H), 2.18 (m,
2H), 2.05 (m, 2H), 18 (m, 4H), 1. (m, 4H).

Sintesis de triclorhidrato de 1-[2-(4-metil-plperidin-1-ll}-etll]-

iperidin-4-llamina (7) (esquema de reacclén 2

9

oS

(1) Terbutlléster del é&cldo [1-(2-hidroxi-etll)-piperidin-4-il]-
carbamico (8)

A una solucién de terbutil-éster del &acido piperidin-4-il-
carbamico 3 (10 graos, 50 milimoles) en 100 mililitros de metanol, se
le agregan carbonato de sodio (21.2 gramos, 200 milimoles) y 2-
bromoetanol (7.1 mililitros, 100 milimoles). La mezcla se agita
durante la noche. Luego se evaporan los solventes, y el residuo se
tritura con DCM, se filira, y se evapora de nuevo. El producto crudo
se purifica mediante cromatografia utilizando EtOAc/MeOH (saturado
con amoniaco): 9/1.

Rendimiento: 8.07 (66 por ciento). MS (ESI): 245.2 [M+H]*, 1H-RMN
(DMSO-dg): & (ppm) 6.75 (r d, 1H), 4.34 (t, 1H), 3.46 (q, 2H), 3.19 (br



15

20

25

286

42

m, 1H), 2.8 (m, 2H), 23.5 (t, 2H), 1.95 {(m, 2H), 1.66 (m, 2H), 1.39 (s,
9H), 1.35 (m, 2H).

(2) Terbutlléster del é&cldo {1-[2-(4-metll-piperidin-1-il-}-etil]-
plperidin-4-l1}-carbamico (9)

A una mezcla de éster 8 (3 gramos, 12.28 milimoles), 4-metil-
piperidina (1.48 mililitros, 12.28 milimoles) y DIEA (2.7 mililitros,
15.96 milimoles) en 30 mililitros de propionitrilo, se trata con yoduro
de cianometil-trimetil-fosfonio sélido (3.58 gramos, 14.74 milimoles),
y se calienta reflujo durante 3 horas. Después de enfriar a
temperatura ambiente, se agrega una solucién de K,CO,; 2M hasta
quedar bhasica, y la mezcla se extrae dos veces con DCM. Las capas
organicas se lavan con salmuera, se secan sobre sulfato de sodio
anhidro, y se evaporan. El material crudo se purifica mediante
cromatografia utilizando EtOH/MeOH (saturado con amoniaco): 9/1.
Rendimiento: 2 gramos (50 por ciento). MS (ESI): 326.3 [M+H]*, 1H-
RMN (DMSO-ds): & (ppm) 6.74 (br d, 1H), 3.16 (m, 1H), 2.78 {m, 4H),
2.33 (br s, 4H), 1.86 (m, 4H), 1.64 (m, 2H), 1.83 (m, 2H), 1.36 (s,
9H), 1.32 (m, 3H), 1.08 (m, 2H), 0.86 (d, 3H).

(3) Triclorhidrato de 1-[2-(4-metll-plperidin-1-i1)-etil-]-plperidin-
4-llamina (7)

El terbutil-éster 9 (2 gramos, 6.14 milimoles) se suspende en
10 mililitros de dioxano. Luego se agrega DCM hasta que se disuelva
el sélido. A esta mezcla, se |le agrega HC| 4M en dioxano (123
mililitros, 49.2 milimoles). Después de agitar durante la noche, se

evaporan los solventes para dejar un producto sélido blanco.
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Rendimiento; 2.06 gramos (100 por ciento). MS (ESI): 226.2 [M+H]",

(1) Terbhutil-éster del éacldo {1-[2-((S)-2-metil-piperidin-1-lI)-
etll)-piperidin-4-11}-carbamico (11)

Se prepara de una manera andaloga al 9, empezando a partir
del terbutil-éster 8 (2 gramos, 8.19 milimoles), {(S)-2-metil-piperidina
(0.985 mililitros, 8.19 milimoles), DIEA (1.8 mililitros, 10.65
milimoles) y yoduro de cianomaetil-trimetil-fosfonio (2.39 gramos, 9.83
milimoles)

Rendimiento: 1.35 gramos (51 por ciento). MS (ESI): 326.3 [M+H]",
1H-RMN (CDCl;): & (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, SH), 1.08 (d, 3H).

{(2) Triclorhldrato de 1-[2-((RS)-2-metll-piperidin-1-il)-etil]-
plperidin-4-ilamina (10)

Se prepara mediante la disociacion con BOC del terbutil-éster
(1.3 gramos, 3.99 milimoles) con HCI 4M en dioxano (8 mililitros, 32
milimoles), como se describe para la amina 7.

Rendimiento: 1.3 gramos (97 por ciento). MS (ESI): 226.2 [M+H]".
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Sintesis de triclorhidrato de (R)-1-[2-(4-amino-piperidin-1-il1}-etil]-

Iperidin-3-ol {(12) (esquema de reaccldén 2):

N

(1) Terbutiléster del &acido {1-[2-((R)-3-hidroxI|-piperidin-1-II)-
etll]-piperidin-4-il}-carbamico (13)

Se prepara de una manera analoga al 8, empezado a partir del
terbutil-éster 8 (3.52 gramos, 14.41 milimoles), clorhidrato de (R)-3-
hidroxi-piperidina (2.18 gramos, 15.85 milimoles), DIEA (5.6
mililitros, 33.14.milimoles), y yoduro de cianometil-trimetil-fosfonio
(4.2 gramos, 17.29 milimoles).

Rendimiento: 3.53 gramos (36 por ciento). MS (ESI): 328.2 [M+H]*,
1H-RMN (CDCl,): & (ppm) 4.81 (br d, 1H), 3.89 {m, 3H), 3.53 (m, 1H),
3.03 (m, 2H), 2.55-2.73 (m, 8H), 2.44 (m, 1H), 2.3 (m, 2H), 1.83-2.02
(m, 3H), 1.5-1.7 (m, 4H), 1.44 (8, 9H).

(2) Triclorhidrato de (R)-1-[2-(4-amino-piperidin-1-ii}-eti(]-
piperidin-3-ol {(12)

Se prepara mediante |la disociacién con BOC de terbutil-éster
13 (1.7 gramos, 5.19 milimoles) con HCI 4M en dioxano (10.4
mililitros, 41.52 milimoles), como se describe para la amina 7.
Rendimiento: 1.68 gramos (96 por ciento). MS (ESI): 228.3 [M+H]".
48)-1-[2-(4-amino-piperidin-1-1I

Sintesis de triclorhidrato de

etil]-3-metll-piperidin-4- | (14)
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(1) (35,48)-1-[2-(4-terbutoxi-carbonilamino-plperidin-1-ll)-etil]-
3-metll-plperidin-4-11)-etli]-3-metll-piperidin-4-iléster del éacldo
2,2-dimetil-propiénico (15)

Una solucidn del terbutil-8 (4.8 gramos, 19.65 milimoles) y
trietilamina (4.1 mililitros, 29.47 milimoles) en 150 mililitros de DCM,
se enfrla a -78°C. Se agrega lentamente anhidrido triflico (4.3
mililitros, 25.54 milimoles), y se continlia la agitacién durante 1 hora.
Luego la mezcia se deja calentar a 0°C, y se agrega una solucién de
3S-metil-piperidin-4S-iléster del dcido 2,2-dimetil-propiénico 17, para
la preparacion ver mas adelante (3.72 gramos, 18.66 milimoles), en
20 mililitros de DCM a 0°C. La agitacién se continla a temperatura
ambiente durante 1 hora. La mezcla se iava dos veces con agua, se
seca sobre sulfato de sodio, se filtra, y se evapora.

Rendimiento: 9.3 gramos (>100 por ciento, contuvo algo de
trietilamina). MS (ESI): 426.3 [M+H]".

(2) Terbutiléster del 4cldo {1-[2-((3S,4S)-4-hidroxi-3-metlil-
plperidin-1-ll)-etil]-piperidin-4-ll1}-carbamico (16)

El 15 crudo (8.2 gramos, 192¢.27 milimoles) se trata con
NaOMe (0.5 en metanol, 77 mililitros, 38.5 milimoles), y se calienta
bajo reflujo durante 24 horas. Luego se evapora el solvente, se

recupera el residuo en DCM, y se extrae con NaOH 1N y salmuera.
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El secado y la evaporacion dieron un aceite castafio, el cual se
purifica mediante cromatografia sobre gel de silice utilizando DCM
(saturado con amoniaco) y MeOH (del 1 por ciento al 5 por ciento).
Rendimiento: 3.07 gramos (46 por ciento). MS (ESI|): 342.3 [M+H]",
1H-RMN (CDCls): & (ppm) 4.51 (br d, 1H), 3.5 (br m, 1H), 3.17 (td,
1H), 2.85-3.08 (m, 4H), 2.63 (m, 4H), 2.1-2.35 (m, 3H), 1.48-2.04 (m,
9H), 1.42 (s, 9H), 0.989 (d, 3H).
(3) Triclorhidrato de (3S,4S8)-1-[2-(4-amino-plperidin-1-il)-etil]-
3-metll-piperidin-4-ol (14)

Se prepara mediante la disociacidn con BOC de terbutil-éster
16 (3.07 gramos, 8.98 milimoles) con HClI 4M en dioxano (11.2
mililitros, 44.8 milimoles) como se describe para la amina 7.
Rendimiento: 3.1 gramos (98 por cie_nto). MS (ESI): 328.2 [M+H]",
1H-RMN (CDCl;): 8 {(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).

dimetill-proplénico {17) (esquema de reacclédn 2):

3

(1) Paso A: 1-bencil-3-metli-plperidin-4-ll-éster del adcldo trans-
2,2-dimetll-propidénico (18).

A una mezcla cis/trans de 1-bencil-3-metil-piperidin-4-o01 (50
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gramos, 243 milimoles, preparada como se describe en Can. J.
Chem. (1972) 50, 803) en tetrahidrofurano, se le agrega trietilamina
(51 mililitros, 365 milimoles), seguida por cloruro de 2,2-dimetil-
propionilo (45 mililitros, 365 milimoles). La reaccidon es exotérmica, y
se forma un precipitado. La mezcla se calienta bajo reflujo durante
18 horas, se enfria, se filtra, y se lava con éter. Las capas orgéanicas
se lavan con NaOH 1N y salmuera, se secan, y se evaporan. El crudo
se purifica mediante cromatografia sobre gel de sllice utilizando
hexano y EtOAc (5 por ciento), para dar el isébmero-irans puro como
un aceite incoloro.

Rendimiento: 38 gramos (54 por ciento). MS (ESI): 280.1 [M+H]*, 1H-
RMN (DMSO-dg): & (ppm) 7.3 (m, 5H), 4.29 (td, 1H), 3.45 (d, 2H),
2.74 (d, 2H), 2.05 (td, 1H), 1.8 (m, 3H), 1.48 (m, 1H), 1.14 (s, 9H),
0.8 (d, 3H).

(2) Paso B: 3-metll-piperidin-4-ll-éster del #aclido trans-2,2-
dimetil-proplénico (19)

El éster-trans 18 (104 gramos, 359 milimoles) se hidrogena en
metanol (1700 mililitros) con Pd/C en la presencia de un equivalente
de HCI (431 mililitros, 359 milimoles, 1.25M en MeOH). La mezcla se
filtra y se evapora. El residuo se vuelve a disolver en éter, y se
extrae con NaOH 1N y salmuera. La evaporacién da un aceite
incoloro.

Rendimiento: 62.7 gramos (87 por ciento). MS (ESI): 200.2 [M+H]",
1H-RMN (CDClI;3): & (ppm) 4.46 (td, 1H), 3.08 (m, 2H), 2.68 (td, 1H),
2.35 {(m, 1H), 1.94 (m, 1H), 1.68 (m, 2H), 1.34-1.46 (m, 1H), 1.2 (s,
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gH), 0.96 (d, 3H).
(3) Paso C: (3S8,48)-3-metll-plperidin-4-ll-éster del &acldo 2,2-
dimetll-proplénico (17).

El 19 racémico (62.7 gramos, 314.4 milimoles) se disuelve en
EtOAc (300 mililitros), y se agrega una solucién de acido L-(-)}-O,0'-
dibenzoil-tartdarico (56.3 gramos, 157.2 milimoles) en EtOAc (450
mililitros). El sélido formado se filtra, se lava con EtOAc frlo y se
seca. Luego se recristaliza a partir de metanol caliente (400
miltlitros). Los cristales se recolectan, y la base libre se libera
mediante su tratamiento con NaOH 1N y su extraccion con éter
Rendimiento: 13 gramos (21 por ciento). MS y 1H-RMN son idénticas
al 19 racémico. [a]p = 65.1 (¢=1 en MaOH).

Sintesis de {3R,4R)-3-metli-piperidin-4-ll-éster de! &cido 2,2-

dimetil-proplénico {(20):

&

El licor madre del 17 anterior, se trata con NaOH 1N, para

obtener la base libre, la cual luego se cristaliza con acido D-(+)-
0,0’-dibenzoil-tartdrico como se describe anteriormente, para el
antipoda 20.

Rendimiento: 18 gramos (25 por ciento). MS y 1H-RMN son idénticas
al 19 racémico. [a]o = 64.7 (c=1 en MeOH). '

9&(1
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Sintesis de triclorhidrato de 1-[2-{4-amin -piperidin-1-l1}-etii]-

iperidin-4-ol (21) (esquema de reaccldn 3):

o0

(1) 1-(2-hidroxi-etil)-plperidin-4-ol (22)

Se disuelve piperidin-4-ol (5 gramos, 498.4 milimoles) en 200
mililitros de etanol, y se agrega carbonato de sodio anhidro (21
gramos, 197.8 milimoles). Se agrega por goteo 2-bromo-etanol (6.9
mililitros, 98.8 milimoles) y la mezcla de reaccién se pone a reflujo
durante 18 horas. Después de |la evaporacién bajo presidn reducida,
la mezcla se agita con 200 mililitros de DCM, y se filtra. El filtrado
transparente se evapora bajo presiéon reducida, y se seca en un alto
vaclo.

Rendimiento: 4.3 gramos (60 por ciento) de un aceite incoloro.

MS (ESI): 146 [M+H]*, 1H-RMN (DMSO-ds): & (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) Terbutlléster del écldo {1-[2-(4-hidroxI-plperidin-1-l1)-etil]-
plperidin-4-}-carbamico (23)

El terbutil-éster del acido piperidin-4-il-carbamico 3 (5 gramos,
25 milimoles), 1-(2-hidroxi-etil)-piperidin-4-0l 22 (4 gramos, 27.5
milimoles) y DIEA (5.6 mililitros, 32.5 milimoles) se suspenden en 25

mililitros de propionitrilo. Se agrega yoduro de cianometil-trimetil-

,
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fosfonio (4 gramos, 30 milimoles), y la mezcla de reaccién se pone a
reflujo. Se agregan adicionales de cianomaetil-trimetil-fosfonio (1.5
gramos, 11.25 milimoles) después de 90 minutos y después de 3
horas. Después de enfriar a temperatura ambiente, se agrega una
soluciéon de carbonato de potasio (4 gramos) en 250 mililitros de
agua, y el producto se alsia mediante extraccibn con DCM. La
evaporacién bajo presiéon reducida dio 6.9 gramos de un aceite rojo,
el cual se pudo cristalizar a partir de éter.
Rendimiento: 2.2 gramos (27 por ciento) de cristales incoloros.
MS (ESI): 328 [M+H]*, 1H-RMN (DMSO-d,): 5 (ppm) 8.72 (br d, 1H),
4.5 (d, 1H), 3.42 (m, 1H), 3.2 (m, 1H ), 2.8 (m, 2H), 2.7 (m, 2H),
2.35 (m, 4H), 2.0 (dt, 2H), 1.9 (dt, 2H), 1.68 (m, 4H), 1.4 (s, 8H),
1.35 (m, 4H.
{(3) triclorhidrato de 1-[2-(4-amino-piperidin-1-il)-etil]-piperidin-
4-ol (21)

El éster 23 (2.2 gramos, 6.72 milimoles) se disuelve en HC| 4M
en dioxano a 0°C, y se agita a temperatura ambiente durante 3
horas. Después de la evaporacion del solvente, el producto se seca
en un alto vaclo.
Rendimiento: 2.3 gramos (100 por ciento) de un sélido blanco. MS
(ESI): 228 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 5 (m, 1H), 3.4 (m,
4H), 2.7 (m, 4H), 24 (m, 2H), 1.85-2.0 (m, 4H), 1.865 (m, 4H), 1.35 (m,
4H), 1.2 (m, 2H).

aza-biciclo[3.2.1]octan-3-0l (24) {esguema de reacclén 3):

Yy
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(1) 8-(2-hidroxi-etil)-8-aza-biciclo[3.2.1]octan-3-0l {(25)

E! clorhidrato de B-aza-biciclo[3.2.1]octan-3-0l (5.1 gramos,
31.45 milimoles) y carbonato de sodio (13.3 gramos, 125.8 milimoles)
se suspenden en 150 mililitros de etanol a temperatura amblente. Se
agrega por goteo 2-bromo-etanol (4.4 mililitros, 62.9 milimoles)
dentro de 20 minutos, y la mezcla de reaccién se pone a reflujo
durante 15 horas. Después de enfriar a temperatura ambiente, la
mezcla de reaccién se evapora bajo presién reducida. La mezcla se
agita con 200 mililitros de DCM, y se filtra. El filtrado transparente se
seca sobre sulfato de sodio anhidro, se filtra, se evapora bajo
presién reducida, y se seca en un alto vacio.

Rendimiento: 5.4 gramos (100 por ciento) de un aceite incoloro.

MS (ESI): 172 {M+H]", 1H-RMN (DMSO-dg): 5 (ppm) 4.25 (d, 2H),
3.78 (t, 1H), 3.42 (t, 2H), 3.06 (m, 2H), 2.38 (t, 2H), 2.03 (m, 2H),
1.85 (m, 2H), 1.75 (m, 2H), 1.55 (d, 2H).

(2) Terbutlléster del &cido {1-[2-(3-hidrox]|-8-aza-
biciclo[3.2.1]oct-8-il)-atll]-plperidin-4-il}-carbamlico (26)

El terbutil-éster del dcido piperidin-4-il-carbamico 3 (1 gramo, 5
milimoles), 8-(2-hidroxi-etil)-8-aza-biciclo[3.2.1]octan-3-01 25 (1
gramo, 5.5 milimoles), y DIEA (1.1 mililitros, 6.5 milimoles), se

disuelven en 5 mililitros de propionitrilo. Se agrega yoduro de
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cianometil-trimetil-fosfonio (782 miligramos, 6 milimoles) con
agitacion, y la mezcla de reaccion se pone a reflujo, el cual es
seguido por cromatografia de capa delgada. Se agrega yoduro de
cianometil-trimetil-fosfonio adicional (400 miligramos) después de 2
horas, y la mezcla se pone a reflujo durante otra hora. Después de
enfriar a temperatura ambiente, DCM. Las capas orgdnicas
combinadas se lavan con salmuera, se secan sobre anhidro, y se
agrega una solucién de carbonato de potasio (4 gramos) en 250
mililitros de agua, y el producto se aisla mediante extraccién con
sulfato de sodio, se filtra, y se evapora bajo presién reducida. EIl
producto crudo (1.9 gramos) se cristaliza a partir de éter.
Rendimiento: 940 miligramos (53 por ciento) de cristales beiges
claros. MS (ESI): 354 [M+H]*, 1H-RMN (DMSO-de): 5 (ppm) 6.73 (br
d, 1H), 4.25 (d, OH), 3.8 (m, 1H), 3.17 (m, 1H), 3.08 (m, 2H), 2.8 {m,
2H), 2.35 (m, 4H), 2.0 (m, 2H), 1.92 (m, 2H), 1.85 (dt, 2H), 1.78 (m,
2H), 1.65 (m, 2H), 1.53 (m, 2H), 1.38 (s, 9H), 1.33 (m, 2H).
(3) Triclorhidrato de 8-[2-(4-amino-plperidin-1-il)-etil}-8-aza-
biciclo[3.2.1]octan-3-0l (24)

El éster 26 (4.5 gramos, 12.73 milimoles) se disuelve en HCI
4M en dioxano a 0°C, y se agita a temperatura ambiente durante 3
horas. Después de la evaporacién de solvente, el producto se seca
en un alto vaclo.
Rendimiento: 4.6 gramos (100 por ciento) de un sélido blanco. MS

(ESI): 254 [M+H]".
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Sintesis de tricl rhidrato de 1-[2-((25,8R)2,.8-dimetil-piperidin-1-
i1}-etil]l-piperidin-4-llamina (27) (esquema de reaccidén 3):

o

(1) Terbutll-éster del éacido {1-[2-(2,6-dImetil-piperidin-1-ll}-

etil]-plperidin-4-l1}-carbamico (28)

El compuesto 28 se prepara de una manera analoga al 25,
empezando a partir de cis-2,6-dimetil-piperidina (6.4 mililitros, 44.17
milimoles) y bromoetanol (6.1 mililitros, 88.33 milimoles).
Rendimiento: 3.9 gramos (56 por ciento) de un aceite amarillo. MS
(ESI): 158.1 [M+H]*, 1H-RMN (DMSO-de): & (ppm) 4.48 (br, 1H), 3.4
(t, 2H), 2.8 (t, 2H), 24 (m, 2h), 1.1-1.6 (M, 6h), 1.03 (D, 6h).

(2) Terbutlléster del écido {1-[2-(2,6-dimetll-plperidin-1-11)-etll]-
piperidin-4-l1}-carbamico (29)

El compuesto 29 se prepara de una manera andloga al 26,
empezando a partir del compuesto 28 (3.85 gramos, 24.48 milimoles)
y terbutil-éster del acido piperidin-4-il-carbamico 3 (4.46 gramos,
22.25 milimoles).

Rendimiento: 6.18 gramos (82 por ciento) de un aceite amarillo. MS
(ESI) 340.4 [M+H]*, 1H-RMN (DMSO-ds): 8 (ppm) 8.73 (br d, 1H),
3.18 (m, 1H), 2.75 (m, 2H), 2.85 (m, 2H), 2.35 (m, 2H), 2.25 (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, 2H), 1.03 (d, 6H).

(3) Tricl rhidrato de 1-[2-((25,6R)-2,6-dimetll-plperidin-1-il)-

297
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etll]-plperidin-4-llamina (27)

El compuesto 27 se prepara de una manera andaloga al 24,
empezando a partir del derivado protegido con BOC 29 (6.16 gramos,
18.14 milimoles).

Rendimiento: 6.3 gramos (100 por ciento) de un sélido blanco. MS
8ESI): 240.3 [M+H]".
Sintesis de (R)-1-{{3a,7a)-2,2-dimetil-tetrahidro-[1,3]dloxolo[4,5-

c]lplridin-5-11)-propan-2-ol {30) (esgquema de reacclén 4):

-
S

(1) Bencil-éster del é&cldo 3,6-dlhidro-2H-pirldin-1-carboxlilico

(31)

La 1,2,3,8-tetrahidro-piridina (3 gramos, 38.1 milimoles) se
trata con carbonato de sodio acuoso al 10 por ciento (2.1 mililitros),
y se enfrla a 0°C. Dentro de 1 hora, se agrega por goteo
cloroformiatc de bencilo (cloruro-Z, 5.1 mililitros, 38 milimoles)
dentro de 1 hora. Después de una agitacidon adicional durante 2
horas, la mezcla se trata con 30 mililitros de salmuera, y se extrae
cuatro veces con dietil-éter. Las capas organicas se secan sobre
suifato de sodio y se evaporan. El producto crudo, 7 gramos de un
aceite incoloro, se purifica mediante cromatografia por evaporacién
(gel de silice, ciclohexano/acetato de etilo, 9:1).

Rendimiento: 3.63 gramos (46 por ciento) de un aceite incoloro. MS
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(ESI): 218 [M+H]*, 1H-RMN (CDCl;3): & (ppm) 7.28-7.4 (m, 5H), 5.83
(m, 1H), 5.686 (m, 1H), 5.15 (s, 2H), 3.95 (m 2H), 3.58 (t, 2H), 2.15
(m, 2H).

{(2) Bencll-éster del écido 3,4-dlhidroxi-plperidin-1-carboxflico
(32)

El 31 (3.63 gramos, 16.7 milimoles) se disuselve en 168 mililitros
de una mezcla de 1:1 de agua y acetona. Después de la adicidn de
N-6xido de N-metil-morfolina (2.9 gramos, 24.8 milimoles), se agrega
una solucién al 1 por ciento de tetréxido de osmio en terbutanol
(7.23 mililitros, 0.28 milimoles). La mezcla se agita a temperatura
ambiente durante 20 horas. Luego se agregan 70 mililitros de una
solucidon saturada de bisulfito de sodio. Después de 15 minutos de
agitacion a temperatura ambiente, |la mezcla de reaccién se extrae
con acetato de etilo. Las capas orgédnicas se secan sobre sulfato de
sodio y se evaporan. El producto crudo, 4.7 gramos de un aceite
amarillo, se purifica mediante cromatografia por evaporacién (gel de
sllice, acetato de etilo).
Rendimiento: 3.83 gramos (91 por ciento). MS (ESI): 252 [M+H]", 1H-
RMN (CDC,): & (ppm) 7.27-7.4 (m, 5H), 5.13 (s, 2H), 3.88 (m, 1H),
3.79 (m, 2H), 3.66 (m, 2H), 3.5 (dd, 1H), 3.34 (m, 1H), 2.13 (m, 2H),
1.82 {(m, 1H), 1.7 (m, 1H).
(3) Bencli-éster del acido 22-dimetli-tetrahidro-[1,3]dioxolo[4,5-
c]piridin-8-carboxiiico (33)

El 32 anterior (3.72 gramos, 14.8 milimoles) se disuelve en 20

mililitros de diclorometano. Después de Ila adiciébn de 2,2-
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dimetoxipropano (3.6 mililitros, 30 milimoles) y #&cido p-
toluensulfénico (141 miligramos, 0.7 milimoles), la mezcla se agita a
temperatura ambiente durante 4 horas. Luego la mezcla se diluye
con 30 mililitros de diclorometano, se lava subsecuentemente con
NaOH 1N y salmuera, se seca sobre sulfato de sodio, y se evapora.
El producto racémico crudo, 4.32 gramos de un aceite amarillo, se
separa en sus enantiéomeros mediante HPLC quiral (Chiralcel, OJ, 20
micras, hexano/isopropanol, 9:1).

Rendimiento: 810 miligramos pico 1, y 942 miligramos (pico 2) (40
por ciento). MS (ESI): 282.2 {[M+H]*, 1H-RMN (CDCI;3): 8 (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).

{(4) 2,2-dimetil-hexahidro-[1,3]dioxolo[4,5-c]piridina (34) (dnico
enantiomero-cis, configuracién absoluta desconoclda).

El 33 (pico 1 del anterior) (450 miligramos, 1.54 milimoles) se
disuelven en 10 mililitros de metanol. Después de la adicién de
paladio al 10 por ciento sobre carbono (45 miligramos), la mezcla se
hidrogena a temperatura ambiente durante 20 horas. Luego la mezcila
se filtra sobre Celite. La evaporacién dio 240 millgramos (89 por
ciento) de un aceite incoloro.

MS (ESI): 158.2 [M+H]*, 1H-RMN (CDCl;): & (ppm) 4.25 (m, 1H), 4.12
{m, 1H), 2.8-3.1 (m, 3H), 2.78 (m, 1H), 1.85-2.40 (m, 3H), 1.52 (s,
3H), 1.38 (s, 3H).

(5) 1-(2,2-dimetli-tetrahlidro-[1,3]dloxolo[4,5-c]piridin-6-ll)-

pr pan-20l (30) (inlco enantiémer , configuraci n absoluta de
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dioxol desconocida).

Se disuelven el 34 (90 miligramos, 0.57 milimoles), (R)(+)-

6xido de propileno (166 miligramos, 2.8 milimoles), y trietilamina
(160 microlitros, 1.1 milimoles) en 2 mililitros de etanol, y se agitan a
temperatura ambiente durante 4 horas. La mezcla de reaccién se
diluye con 20 mililitros de acetato de etilo, se lava subsecuentemente
con NaOH 1N y salmuera, se seca sobre sulfato de sodio, y se
evapora. El producto crudo, 100 miligramos de un aceite amarillo, se
purifica mediante cromatografla por evaporaciéon (gel de sllice,
diclorometano/metanol/amoniaco, 85:5:0.5).
Rendimiento: 70 miligramos (70 por ciento). MS (ESI): 216.2 [M+H]",
1H-RMN (CDCl;): & (ppm) 4.03-4.28 (m, 2H), 3.9 (m, 1H), 2.2-3.08
(m, 8H), 1.36-2.13 (m, 3H), 1.51 (s, 3H), 1.38 (s, 3H), 1.12-1.22 (dd,
3H).

(1) 1-bencll-3-(R,S)-metil-1,2,3,6-tetrahidro-piridin-4-li-éster del
acldo trifluoro-metansuifénico (36)

Una solucién de bis-(trimetilsilil)-amida de litio 1M en
tetrahidrofurano (540 microlitros, 0.54 milimoles), se diluye con 1

mililitro de tetrahidrofurano, y se enfrla a -78°C. Se agrega una
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soluciéon de 1-bencil-3-metil-4-piperidona (100 miligramos, 0.49
milimoles) en 0.5 mililitros de tetrahidrofurano con una jeringa dentro
de 5 minutos. Después de agitar durante 2 horas a esta temperatura,
se agrega una solucién de N-fenil-trifluorometansulfonimida (188
miligramos, 0.52 milimoles) en 1 mililitro de tetrahidrofurano dentro
de 10 minutos. La suspensién beige se agita durante otras 4 horas a
0°C. La solucion amarilla se apaga con 1 mililitro de una solucién
saturada de cloruro de amonio, se diluye con agua helada, y se
extrae tres veces con acetato de etilo. Las capas organicas se lavan
con salmuera, se secan sobre sulfato de sodio, y se evaporan. El
producto crudo, 311 miligramos de un aceite amarillo, se purifica
mediante cromatografia por evaporacion (gel de silice,
ciclohexano/acetato de etilo, 4:1).

Rendimiento: 127 miligramos (77 por ciento) de un aceite incoloro.
MS (ES!): 336 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 7.22-7.36 (m,
5H), 5.89 (dd, 1H), 3.54-3.65 (m, 2H), 3.05 (br s, 2H), 2.75 (m, 1H),
2.59 (m, 1H), 2.32 (m, 1H), 1.06 (d, 3H).

(2) 1-bencil-3-(R,S)-metll-1,2,3,6-tetrahldro-piridina (37)

El 36 anterior (100 miligramos, 0.3 milimoles), acetato de
paladio(ll) (1.34 miligramos, 8 micromoles), trifenilfosfina (31
miligramos, 12 micromoles), y trietilamina (125 microlitros, 0.9
milimoles), se disuelven en 1 mililitro de N, N-dimetilformamida.
Después de l|la adicién de acido férmico (22.5 microlitros, 0.6
milimoles), la mezcla se agita durante 1 hora a 60°C. La mezcla de

reaccién se diluye con acetato de etilo, se lava subsecuentemente
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con NaOH 1N y salmuera, se seca sobre sulfato de sodio, y se
evapora. El producto crudo, 78 miligramos de un aceite amariilo, se
purifica mediante cromatografia por evaporacién (ge! de sllice,
ciclohexano/acetato de etilo, 3:1).

Rendimiento: 42 miligramos (75 por ciento) de un aceite amarillo. MS
(ESI): 188.2 [M+H]*, 1H-RMN (CDCls). & (ppm) 7.23-7.41 (m, 5H),
5.62 (s, 2H), 3.83 (br 8, 2H), 3.12 (d, 1H), 2.83 (m, 2H), 2.48 (m, 1H),
2.02 (br s, 1H), 0.96 (d, 3H).

(3) (3RS,48R,6RS)-1-bencil-5-metil-plperidina-3,4-diol
(racémico) (38)

El 37 (570 miligramos, 3 milimoles) se disuelve en 10 mililitros
de una mezcla de 1:1 de agua y acetona. Después de la adicién de
N-6xido de N-metil-morfolina (528 miligramos, 4.5 milimoles), se
agrega una solucién al 2.5 por ciento de tetréxido de osmio en
terbutanol (527 microlitros, 52 micromoles). La mezcla se agita a
temperatura ambiente durante 24 horas. Luego se agregan 10
mililitros de una solucidén saturada de bisulfito de sodio. Después de
15 minutos de agitacién a temperatura ambiente, |la mezcla de
reaccion se extrae con acetato de etilo. Las capas organicas se
lavan subsecuentemente con NaOH 1N y salmuera, se secan sobre
sulfato de sodio, y se evaporan. El producto crudo, 460 miligramos
de un aceite castafio oscuro, se purifica mediante cromatografia por
evaporacién (gel de silice, diclorometano/metancl/amoniaco,
95.5:0.5).

Rendimiento: 290 miligramos (43 por ciento) del diol cis, tras para el
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(ESI): 222 [M+H]*, 1H-RMN (DMSO-dg): 8 (ppm) 7.17-7.32 (m, 5H),
4.21 (d, 1H), 4.04 (br d, 1H), 3.58 (m, 1H), 3.41 (dd, 2H), 3.02 (m,
1H), 2.62 (m, 1H), 2.56 (br d, 1H), 2.12 (br d, 1H), 1.69-1.88 (m, 2H),
0.86 (d, 3H).

(4) (3aRS,7RS,7aSR)-5-bencli-2,2,7-trimetll-hexahldro-
[1,3]dioxolo[4,5-c]piridina (racémica) (39)

El 38 anterior (290 miligramos, 1.3 milimoles) se disueive en 4
mililitros de diclorometano. Después de la adicién en porciones de
2,2-dimetoxipropano (1.8 mililitros, 13 milimoles) y acido p-
toluensulfénico (300 miligramos, 1.6 milimoles), la mezcla se agita a
temperatura ambiente durante 16 horas. Luego la mezcla se diluye
con diclorometano, se lava subsecuentemente con NaOH 1IN y
salmuera, se seca sobre sulfato de sodio y se evapora. El producto
crudo, 333 miligramos de un aceite amarillo, se purifica mediante
cromatografia por evaporaciéon (gel de sllice, ciclohexano/acetato de
etilo, 3:1).
Rendimiento: 303 miligramos (89 por ciento). MS (ESI):. 262.2
[M+H]", 1H-RMN (CDCl;3): & (ppm) 7.20-7.40 (m, 5H), 4.19 (br s, 1H),
3.69 (br s, 1H), 3.43-3.83 (m, 2H), 2.89 (m, 1H), 2.53 (m, 2H), 2.02
(m, 1H), 1.88 {m, 1H), 1.53 (s, 3H), 1.37 (s, 3H), 1.00 (d, 3H).
(5) (3aRS8,7RS,7a8R)-5-bencli-2,2,7-trimetil-hexahldro-
[1,3]dloxolo[4,5-c]piridina (racémica) (40).

El 39 anterior (250 miligramos, 0.96 milimoles) se disuelve en 5

mililitros de isopropanol. Después de la adicién de paladio al 10 por

30y
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ciento sobre carbono (25 miligramos), la mezcla se hidrogena a
temperatura ambiente durante 18 horas. Luego la mezcla se filtra
sobre Celite. La evaporacion dio 170 miligramos (100 por ciento) de
un aceite incoloro.
MS (ESI): 172.2 [M+H]*, 1H-RMN (CDCl,): 5 (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-trimetll-tetrahidro-[1,3]dloxolo[4,5-c]piridin-5-Ii)-
propan-2-ol (35) (mezcla de diastereémeros).

Se disuelven el 40 (175 miligramos, 1 milimol), y trietilamina
(285 microlitros, 2 milimoles) en 3 mililitros de etanol, y se agitan a
temperatura ambiente durante 5 horas. Después de la evaporacion,
el residuo se disuelve en acetato de etilo, se lava subsecuentemente
con NaOH 1N y salmuera, se seca sobre sulfato de sodio, y se
evapora. El producto crudo, 214 miligramos de un aceite amarillo, se
purifica mediante cromatografia por evaporacién (gel de silice,
diclorometano/metanol/amoniaco, 85:5:0.5).
Rendimiento: 140 miligramos (60 por ciento). MS (ESf): 172.2
[M+H]*, 1H-RMN (CDCl;): 8 (ppm) 4.05 (m, 1H), 3.87 (dd, 1H), 3.39
(d, 1H), 2.98 (m, 2H), 2.21 (t, 1H), 2.05 (m, 1H), 1.73 (m, 1H), 1.53
(s, 3H), 1.37 (s, 3H), 0.98 (d, 3H).

Sintesis de triclorhidrato de (3R, 4R, 55)-1-[2-{4-amIno-

iperidiniil}-etll]-3,5-dimetil-piperidin-4-ol {41) (esguema de
reacclén 6):
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{1) N'-[1-bencli-3-metil-plperidin-(4E)-lliden]-N,N-dimetil-
hidrazina (42)

La N,N-dimetil-hidrazina (3 mililitro, 39.3 milimoles) y 1-bencil-
3-metil-piperidin-4-ona (4 gramos, 19.7 milimoles) se disuelven en 50
mililitros de etanol, y se ponen a reflujo durante 18 horas. La mezcla
de reaccién se evapora bajo presién reducida y se seca en un alto
vacio.

Rendimiento: 4.8 gramos de un aceite palido (99 por ciento). MS
(ESI): 2468 [M+H]*, 1THRMN (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-bencil-35-dimetil-piperidin-4-lliden)-N,N-dimetil-
hidrazina (43)

Se disuelve di-isopropil-amina (3.3 mililitros, 23.5 milimoles) en
20 mililitros de tetrahidrofurano, y se enfrla a -5°C. Se agrega por
goteo una solucién 1.6M de n-butil-litio en tetrahidrofurano (14.7
mililitros, 23.5 milimoles) dentro de 10 minutos. Después de 10
minutos adicionales a -5°C, se agrega una solucion del 42 (4.8
gramos, 19.6 milimoles)) en 30 mililitros de tetrahidrofurano dentro
de 20 minutos (el color de la mezcla de reaccion cambidé a rojo).

Ahora la solucién se enfrla a -78°C. Se agrega por goteo yoduro de
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metilo (1.33 mililitros, 21.5 milimoles) dentro de 15 minutos, y la
mezcla se deja calentar a temperatura ambiente durante la noche. Se
agrega diclorometano, y la solucibn se lava con agua. La
evaporacion dio 5 gramos de un aceite incoloro, el cual se purifica
adicionalmente mediante cromatografia por evaporacién (gel de
silice, acetato de etilo/hexanos, 1:1).

Rendimiento: 1.7 gramos de un saélido blanco (33 por ciento). MS
(ESI): 280 [M+H]*, 1H-RMN (DMSO-de): 5 (ppm) 7.33 (m, 4H), 7.22
(m, 1H), 3.48 (m, 2H), 3.37 (m, 1H), 2.68 (m; 1H), 2.59 (m, 1H), 2.43
(m, 1H), 2.43 (m, 1H), 229 (s, 6H), 2.15 (m, 1H), 2.0 (m, 1H), 1.23 (d,
6H).

(3) 1-bencll-3,5-dimetll-piperidin-4-ona (44)

El 43 (1.7 gramos, 6.5 milimoles) se disuelve en una solucidn
1.25M de HCI en metanol (20 mililitros, 25 milimoles), y se pone a
reflujo durante 1.5 horas. La mezcla de reacciéon se evapora bajo
presion reducida, y se seca en un alto vaclio. El residuo {1.7 gramos
de un aceite incoloro) se disuelve en acetato de etilo, y se trata con
NaOH 5M. Las capas organicas se evaporan bajo presién reducida.
Rendimiento: 1.4 gramoa de un aceite incoloro (84 por ciento). MS
(ESI): 218 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 7.3 (m, 4H), 7.25 (m,
1H), 3.58 (m, 2H), 3.07 (m, 2H), 2.68 (m, 2H), 1.87 (dd, 2H), 0.82 (d,
6H). )

(4) 1-bencii-3,5-dimetii-piperidin-4-oi (45)
Se agrega borohidruro de sodio (121 miligramos, 3.2 milimoles)

a una solucién del 44 (1.4 gramos, 864 milimoles) en 15 mililitros de
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metanol, y la mezcla se agita a temperatura ambiente durante 30
minutos. La mezcla se evapora, y el residuo se disuselve en acetato
de etilo y se lava con agua.

Rendimiento: 1.4 gramos de un aceite incoloro (99 por ciento). MS
(ESI): 220 [M+H]*.

(5) (38,4R,5R)-1-bencll-3,5-dimetil-plperidin-4-ll-4ster de #écldo
acético (46)

Se agrega DMAP (40 miligramos, 0.3 milimoles) a una solucién
del 45 (1.4 gramos, 6.4 milimoles) en 10 mililitros de piridina.
Después de a adicidén de anhidrido acético (0.9 mililitros, 9.5
milimoles), la mezcla se agita a 110°C durante 2 horas. La mezcla se
evapora, y el residuo se disuelve en diclorometano, y se lava con
agua. La evaporacion dio 1.6 gramos de un aceite incoloro, el cual
se purifica adicionalmente mediante cromatografia por evaporacién
(gel de silice, acetato de etilo/hexanos, 1:9).

Rendimiento: 0.7 gramos de un aceite incoloro (42 por ciento,
fraccién 1). MS (ESI) 262 [M+H]*, 1H-RMN (DMSO-d,): 5 (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, 8H).

(6) (3R,4R,58)-3,5-dimetil-plperidin-4-ll-éster del &clido acético
(47)

Se coloca hidréxido de paladio sobre carbono (20 por ciento,
300 miligramos) en un matraz llenado con argén, y se cubre
cuidadosamente con 25 mililitros de metanol. Se agrega una solucion

del 46 (0.7 gramos, 2.7 milimoles) en metanol, y la mezcla se
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hidrogena a temperatura ambiente durante 15 horas. Después de la
fitracién sobre Celite, el filirado se evapora y se seca bajo un alto
vacio.
Rendimiento: 0.41 gramos de un aceite incoloro (88 por ciento}. MS
(ESI): 172 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 4.22 (dd, 1H), 2.8
(dd, 2H), 2.15 (dd, 2H), 2.05 (s, 3H), 1.5 (m, 2H), 0.7 (d, 8H).
(7) (3S5,4R,5R)-1-[2-(4-terbutoxi-carbonllamino-piperidin-1-ll)-
etil]-3,5-dimetll-piperidin-4-li-éster del aclido acético (48).

Se disuelve en 47 (2.3 gramos, 13.4 milimoles) en 5 mililitros
de propionitrilo, y después de la adicién del 8 (33 gramos, 13.4
milimoles), la mezcla de yoduro de cianometil-trimetil-fosfonio (4.4
gramos, 33.6 milimoles) y N-etildi-isopropil-amina (11.5 mililitros,
67.1 milimoles) se pone a reflujo durante 24 horas (control con
cromatografia de capa delgada). Luego la mezcla se evapora bajo
presién reducida. E! residuo se diluye con acetato de etilo, se lava
con una soluciéon de K,CO; al 10 por ciento y NaCl, y se seca sobre
Na,SO,.
Rendimiento: 3.3 gramos de un aceite castafio (62 por ciento). MS
(ESI) 398 [M+H]".
(8) Terbutil-éster del &cldo {1-[2-((38,4R,5R)-4-hidroxi-3,5-
dimetil-piperidin-1 -iI)-etII]-pIperIdln-4-|l};carbimlco (49)

El 48 (3.3 gramos, 8.3 milimoles) se disuelve en 100 mililitros
de metanol, y después de la adicién de polvo de NaOMe (2.2 gramos,
41.5 milimoles), la mezcla se pone a reflujo durante 6 horas (control

con cromatografia de capa deigada). Entonces la mezcla se evapora
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bajo presion reducida. El residuo se diluye con acetato de etilo, se
lava con agua, y se seca sobre Na;SO,. La evaporacién dio 3.1
gramos de un aceite castafio. El producto crudo se purifica mediante
recristalizacién a partir de éter.

Rendimiento: 800 miligramos de un sélido incoloro (27 por ciento).
MS (ESI): 356 [M+H]*, 1H-RMN (DMSO-de): 8 (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),
1.8 (m, 2H), 1.3-1.7 (m, 8H), 1.38 (s, 9H), 0.85 (d, 6H).

(9) Triclorhidrato de (3R,4R,58)-1-[2-(4-amino-piperidin-1-il)-
etil]-3,6-dimetli-piperidin-4-ol (41)

El 49 se disuelve en una solucién 4M de HCI| en dioxano (20
mililitros), y se agita durante 4 horas (control con cromatografia de
capa delgada) a temperatura ambiente. Luego la mezcla se enfria
0°C y se filtra. El residuo se lava con éter. La evaporacién dio 510
miligramos (89 por ciento) de cristales grises.

MS (ESI): 256 [M+H]".

Noa

ol

(1) 1-benclil-piperidin-4-il-éster del acido 2,2-dimetil-proplénico
(51)

Una solucién de 1-bencil-piperidin-4-ol (25 gramos, 130.7
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milimoles) y trietilamina (36.1 mililitros, 261.4 milimoles) en 250
mililitros de tetrahidrofurano, se trata con cloruro de 2,2-dimetil-
propionilo (32.2 mililitros, 281.4 milimoles). La suspensién se
calienta bajo reflujo durante la noche. El solvente se evapora, el
residuo se recupera en DCM, y se lava con una solucién saturada de
bicarbonato de sodio, y salmuera. El secado y la evaporacidn dieron
un aceite naranja.

Rendimiento: 38.3 gramos (100 por ciento crudo). MS (ESI): 2786
[M+H]*, 1TH-RMN (CDCls): 8 (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, 9H).

{2) plperidin-4-ll-éster del #cildo 2,2-dimetil-proplénico (52)

Una solucién de Ila piperidina 51 (35.99 gramos, 130.7

milimoles) en metanol, se hidrogena con Pd/C en la presencia de un
equivalente de HCI (104.5 mililitros, 130.7 milimoles, 1.25M en
MeOH). Después de la filtracion y la evaporacién, el crudo se
recupera en éter, y se lava con NaOH 1N y salmuera. El secado, la
evaporacién, y la destilacién (0.08 mbar, 75-90°C) dieron un aceite
incoloro. Rendimiento: 17.98 gramos (74 por ciento).
MS (ESI): 186 [M+H]*, tH-RMN (DMSO-ds): & (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, 8H).
(3) 1-((R)-2-hidroxi-propll)-piperidin-4-l1-éster del é&cido 2,2-
dimetil-propiénico (53)

Una solucién de la piperidina 52 (2 gramos, 10.8 milimoles) y

(R)-2-metil-oxirano (3.78 mililitros, 54 milimoles) en 2 mililitros de
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etanol, se agita durante 24 horas en un matraz cerrado. El solvente
se evapora, y el solvente se destila en un aparato Kugeilrohr (0.08
mbar, 75-90°C).

Rendimiento: 2.58 gramos (98 por ciento).

MS (ESI): 244.2 [M+H]*, 1TH-RMN (CDCl;): & (ppm) 4.65 (m, 1H), 4.1
(br s, 1H), 3.72 (m, 1H), 2.55 (m, 2H), 2.31 (m, 2H), 2.23 (m, 1H),
2.14 (m, 1H), 1.75 (m, 2H), 1.55 (m, 2H), 1.14 (s, 9H), 1.03 (d, 3H),
[alo = 23.1 (c=1 en MeOH).

(4) 1-[(S-2-(4-terbutoxi-carbonll-amino-piperidin-1-11)-1-metil-etil]-
piperidin-4-il-éster (54)

Una soluciéon del alcohol 53 (1.26 gramos, 5.16 milimoles) y
trietilamina (1.43 mililitros, 10.32 milimoles) en 80 mililitros de DCM,
se enfrla a -78°C. Se agrega lentamente anhldrido triflico (0.85
mililitros, 5.16 milimoles), y se continta la agitaciéon durante 1 hora.
Luego la mezcla se deja calentar a 0°C, y se enfrla de regreso hasta
-78°C después de 15 minutos. Se agrega lentamente una solucién de
terbutil-éster del dcido piperidin-4-il-carbamico 3 (1.03 gramos, 5.16
milimoles) en 40 mililitros de DCM & -78°C. Después de terminarse la
adicién, se remueve el bafio de enfriamiento, y la solucién oscura se
deja calentar a temperatura ambiente. La mezcla se lava dos veces
con agua, se seca sobre sulfato de sodio, se filtra, y se evapora. El
crudo se purifica mediante cromatografia sobre gel de silice
utilizando DCM (saturada con amoniaco) y MeOH (1 por ciento).
Rendimiento: 1.7 gramos (77 por ciento).

MS (ES!): 426.3 [M+H]", 1H-RMN (CDCl;): 5 (ppm) 4.74 (m, 1H), 4.43
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(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, 9H), 1.38 (m, 1H), 1.19 (s, 8H), 1.0 (d,
3H). [a]lp = 9.3 (c=1 en MeOH).

(5) Terbutll-éster de! d&cido {1-[(S)-2-hldroxI|-piperidin-1-l])-
propil]-plperidin-4-l1}-carbamico (55)

El éster 54 anterior (1.7 gramos, 3.52 milimoles) se trata con
NaOMe (0.5M en metanol, 21 mililitros, 10.5 milimoles), y se calienta
bajo reflujo durante 24 horas. Luego se evapora el solvente, el
residuo se recupera en DCM, y se extrae con NaOH 1N y salmuera.
Después del secado y la evaporacion, el crudo se purifica mediante
cromatografia sobre gel de sllice utilizando DCM (saturada con
amoniaco) y MeOH (del 1 por ciento al 3 por ciento), para dar un
polvo blanco.

Rendimiento: 0.77 gramos (56 por ciento). MS (ESI): 342.3 [M+H]*,
1H-RMN (CDCl3): 8 (ppm) 4.43 (m, 1H), 3.64 (m, 1H), 3.43 (m, 1H),
2.88 (m, 1H), 2.75 (m, 4H), 1.8-245 (m, 10H) 1.3-1.85 (m, 5H), 1.44
(s, 9H), 0.99 (d. 3H). [a]o = -15.3 (c=1 en MeOH).

(6) Triclorhidrato de 1-[(S)-2-(4-amino-plperidin-1-l1)-1-metiil-
etil]-piperidin-4-ol (50)

Se prepara mediante disociacién con BOC del terbutil-éster 55
(0.666 gramos, 1.85 milimoles) con HClI 4M en dioxano (2.93
mililitros, 11.72 milimoles), como se describe para la amina 7.
Rendimiento: 0.84 (93 por ciento). MS (ES): 242.3 [M+H])*, 1H-RMN
(DMSO-dg): & (ppm) 10.5-10.85 (br m, 2H), 8.3-88 (br m, 3H), 2.75-
4.15 (br m, 15H), 1.8-23 (br m, 7H), 1.39 (d, 3H). [alp = +13.2 (c=1
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1-11)-1-metil-atil]-3-metll-plperidin-4-ol {56

ssquema de reaccldn 7):

Neasal

(1) (38,48)-1-((R)-2-hidroxi-propll)-3-metil-plperidin-4-l1-éster

del &cido 2,2-dimetll-proplénico (§7).

Una solucién de la piperidina 17 (2 gramos, 10.8 milimoles) y
{R)-2-metil-oxirano (3.78 milititros, 54 milimoles) en 2 mililitros de
etanol, se agita durante 24 horas en un matraz cerrado. El solvente
se evapora, y el residuo se destila en un aparato Kugelrohr (0.08
mbar, 75-80°C).
Rendimiento: 2.58 (88 por ciento). MS (ESI): 258.2 [M+H]}*, 1H-RMN
(CD,OD): & (ppm) 4.39 (id, 1H), 3.82 (m, 1H), 2.95 (m, 1H), 2.78 (m,
1H), 2.42 (td, 1H), 2.17-2.33 (m, 2), 1.96 (m, 1H), 1.75-1.9 (m, 2H),
1.62 (m, 1H), 12 (s, 9H), 1.13 (d, 3H), 0.89 (d, 3H). [a]p = 23.1 (c=1
en MeOH).
(2) (35,4S5)-1-[(S)-2-(4-terbutoxi-carbonil-amino-plperidin-1-Il)-
1-metil-otll]-3-metli-plperidin-4-ll-éster del d&cido 2,2-dimetll-
propiénico (58)

Una solucion del alcohol 57 (1.26 gramos, 5.16 milimoles) y

trietilamina (1.43 mililitros, 10.32 milimoles) en 80 mililitros de DCM,
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se enfria a -78°C. Se agrega lentamente anhldrido triflico (0.85
mililitros, 5.16 milimolas), y se continGa la agitacion durante 1 hora.
Luego la mezcla se deja calentar a 0°C, y se enfria de regreso a -
78°C después de 15 minutos. Se agrega lentamente una solucién de
terbutiléster del acido piperidin-4-il-carbamico, 3, (1.03 gramos, 5.16
milimoles) en 40 mililitros de DCM a -78°C. Después de completar la
adiciéon, se remueve el bafio de enfriamiento, y la solucién oscura se
deja calentar a temperatura ambiente. La mezcla se lava dos veces
con agua, se seca sobre sulfato de sodio, se filtra, y se evapora. El
crudo se purifica mediante cromatografia sobre gel de sllice
utilizando DCM (saturada con amoniaco) y MeOH (1 por ciento).
Rendimiento: 1.7 gramos (77 por ciento). MS (ESI): 440.3 [M+H]",
1H-RMN (CD3;OD): & (ppm) 4.3 (td, 1H), 3.34 (m, 1H), 3.01 (m, 1H),
2.78-2.91 (m, 4H), 2.52 (dd, 1H), 2.42 (td, 1H), 2.02-2.3 (m, 4H),
1.4 (m, 1H), 1.84 (m, 3H), 1.5 (m, 3H), 1.45 (s, 8H), 1.21 (s, 9H),
1.04 (d, 3H), 0.9 (d, 3H). [a]lp = -8.3 (c=1 en MeOH).

(3) Terbutlléster del &cido {1-[(S)-2-({3S,4S)-4-hidroxl-3-metlI-
plperidin-1-il)-propli]-piperidin-4-li}-carbamico (59)

El éster 58 anterior (1.7 gramos, 3.52 milimoles) se trata con
NaOMe (0.5M en metanol, 21 mililitros, 10.5 milimoles), y se calienta
bajo reflujo durante 24 horas. Luego se evapora el solvente, se
recupera el residuo en DCM, y se extrae con NaOH 1N y salmuera.
Después del secado y la evaporacién, el crudo se purifica mediante
cromatografia sobre gel de sllice utilizando DCM ' (saturada con

amoniaco) y MeOH (del 1 por ciento al 3 por ciento), para dar un

3Is
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polvo blanco.

Rendimiento: 0.77 gramos (56 por ciento). MS (ESI): 356.3 [M+H]",
1H-RMN (CD,OD): & (ppm) 4.86 (s, 1H), 3.32 (m, 1H), 2.94-3.08 (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), 1.75-1.83 (m, 3H), 1.53 (m, 4H), 1.44 (s, 9H),
1.04 (d, 3H), 0.97 (d, 3H). [alp = 15.3 (c=1 en MeOH).

(4) Triclorhidrato de (3S5,48)-1-[(S)-2-(4-amino-piperidin-t-11)-1-
metil-etll]-3-metil-piperidin-4-ol (56)

Se prepara mediante disociacién con BOC del terbutil-éster 59
(0.668 gramos, 1.85 milimoles) con 4M-HC| en dioxano (2.93
mililitros, 11.72 milimoles), como se describe para la amina 7.
Rendimiento: 0.64 gramos (93 por ciento). MS (ESI): 256.2 [M+H]",
1H-RMN (CD,OD): & (ppm) 4.25 (br m, 1H), 4.03 (br m, 3H), 3.05-3.9
(m, 9H), 1.85-2.55 (m, 7H), 1.54 (d, 3H), 1.1 (d, 3H). [a]p = +13.2
(c=1 ean MeOH).

Se disuelven (8S)-2-tritiloximetil-oxirano (636 miligramos, 2
milimoles) y (3S,4S)-3-metil-piperidin-4-il-éster del acido 2,2-dimetil-

propidénico 17 (400 miligramos, 2 milimoles) en 7 mililitros de etanol,
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y se agitan a temperatura ambiente durante 23 horas. La suspension
blanca se calienta a 40°C, y se agita durante 2 horas adicionales. La
mezcla de reaccién se evapora bajo presién reducida, y el producto
crudo se purifica mediante cromatografia por evaporacion (gel de
silice, acetato de etilo al 20 por ciento en ciclohexano).

Rendimiento: 681 miligramos (66 por ciento) de una espuma blanca.
MS (ESI): 516.4 [M+H]*, 1H-RMN (CDCl,): 6 (ppm) 7.4 (d, 8H), 7.31
(dd, 6H), 7.23 (dd, 3H), 4.82 (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).

Sintesis de triclorhidrato de (1-[(1S,9aR)-1-(octahidro-quinollzin-

(1) Terbutil-éster del 4cldo {1-[(18,9aR)-1-(octahidro-quinolizin-
1-iIl)metil]-plperidin-4-l1}-carbamico (62)

Se disuelve el 3 (3 gramos, 15 milimoles) en 150 mililitros de
propionitrilo. Se agregan etildi-isopropil-amina (10.2 mililitros, 60
milimoles), (-)-lupinina (2.5 gramos, 15 milimoles), y yoduro de
cianometil-trimetil-fosfonio (reactivo de Zaragoza , 7.3 gramos, 30
milimoles). La mezcia de reaccién se calienta a 120°C, y se agita
durante 22 horas. Luego |la mezcla se evapora bajo presion reducida.

El residuo se disuelve con acetato de etilo, se lava con una solucién
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de -K,CO,; al 10 por ciento y NaCl, y se seca sobre Na,SO,. La
evaporacion dio 57 gramos de un aceite castafio. El producto crudo
se purifica mediante cromatografia por evaporacién (acetato de etilo,
luego etanol/acetato de etilo) (4:8), gel de sllice).

Rendimiento: 4.3 gramos (81.7 por ciento) de un aceite castafio. MS
(ESI): 352 [M+H]*, 1H-RMN (DMSO-d,): 8 (ppm) 6.7 (br d, 1H), 3.2
(m, 1H), 2.7-2.75 (m, 4H), 2.4 (dd, 1H), 2.2 (dd, 1H), 1.38 (s, 8H),
1.15-2.0 (m, 20H).

{(2) Triclorhidrato de 1-[(18,9aR)-1-(octahidro-quinolixin-1-
il)metil]-piperidin-4-llamina (61)

El éster 62 (3.8 gramos, 10.8 milimoles) se disuelve en 15
mililitros de dioxano, y después de la adicién de 70 mililitros de una
solucién 4M de HCI en dioxano, la mezcla se agita durante 4 horas a
temperatura ambiente. El producto se filtra y se utiliza en el
siguiente paso sin mayor purificacién.

Rendimiento: 3.9 gramos (100 por ciento). MS (ES!): 252 [M+H]".
Sintesis de (9R,%9a8)-1-(octahidro-piridof2,1-c]{1,4]oxazin-9-i1)-

metanol (racemato) (83) {(esquema de reaccién 9):

(1) 4-{3-bromo-propll)-morfolina-3,6-diona (64)
Una suspension amarilla pélida de morfolina-3,5-diona (1.2
gramos, 10 milimoles), 1,3-dibromopropano (3.4 mililitros, 3.3

milimoles), y carbonato de potasio (2.7 gramos, 19 milimoles) en 23

3(¥
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mililitros de 2-butanona, se pone a reflujo bajo una atmdésfera de
argén durante 22 horas. Después de enfriarse, la suspensién se
concentra sobre un evaporador giratorio, se vierte en hielo/agua, y
se extrae dos veces con acetato de etilo. Las fases organicas
combinadas se lavan con salmuera, se secan sobre sulfato de sodio
anhidro, y se evaporan. El aceite amarillo residual (2.08 gramos), se
purifica mediante cromatografia (Biotage 40Mi, | = 15 centimetros,
ciclohexano/acetato de etilo, 3:1).
Rendimiento: 1.24 gramos (52.5 por ciento) de un aceite incoloro. MS
(El): 235 [M]*, 1H-RMN (CDCIl;): & (ppm) 4.37 (8, 4H), 3.85 (t, 2H),
3.39 (t, 2H), 218 (m, 2H).
{(2) Etll-éster del éacido 4-0x0-1,3,4,6,7,8-hexahldro-pirido[2,1-
c][1.4]oxazin-9-carboxllico

A una suspensidén helada de hidruro de sodio (150 miligrameos,
60 por ciento en aceite mineral, 3.75 milimoles) en 26 mililitros de
tetrahidrofurano anhidro bajo argdn, se le agrega una solucién de
fosfonoacetato de trietilo (0.31 mililitros, 1.5 milimoles) en 8 mililitros
de tetrahidrofurano anhidro. La suspensidén se agita a temperatura
ambiente durante 2 horas, luego se agrega el 84 (354 miligramos,
1.5 milimoles) en 6 mililitros de tetrahidrofurano, y la mezcla
resultante se pone a reflujo durante 10 horas. Después de enfriarse,
la suspensién se concentra sobre un evaporador giratorio, se vierte
sobre hielo/solucién acuosa saturada de cloruro de amonio, y se
extrae dos veces con acetato de etilo. Las fases organicas

combinadas se lavan con salmuera, se secan sobre sulfato de sodio
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anhidro, y se evaporan. El aceite amarillo residual (339 miligramos)
se purifica mediante cromatografla (Biotage 12Mi, | = 155
centimetros, ciclohexano/acetato de etilo, 3:1).

Rendimiento: 80.3 miligramos (17.8 por ciento) de un aceite incoloro.
MS (ESI): 226 [M+H]", 1H-RMN (CDCls): & (ppm) 4.94 (s, 2H), 4.27
(s, 2H), 3.75 (dd, 2H), 2.45 (m, 2H), 1.88 (m, 2H), 1.30 (t, 3H).

{(3) Etiléster del aclido (9RS,9aSR)-4-oxo-octahidro-pirido[2,1-
c][1,4]Joxazin-9-carboxllico (racemato) (68)

Una solucién del 65 (225 miligramos, 1.0 milimoles) en 5
mililitros de acido acético, se hidrogena sobre 225 miligramos de
dioxido de platino a temperatura ambiente y a presién normal durante
18 horas. Se agregan otros 225 miligramos de didxido de platino, y
se continda la hidrogenacién durante 24 horas. La suspensién negra
se diluye con 10 mililitros de DCM, y se filtra a través de un cojin de
Celite. El filtrado se evapora para dar 268 miligramos de un aceite
amarillo, el cual se purifica mediante cromatografia (Biotage 128i, | =
7.5 ¢cm, acetato de etilo/etanol, 9:1).
Rendimiento: 144 miligramos (63.3 por ciento) de un aceite amarillo.
MS (ESI): 228 [M+H]*, 1TH-RMN (DMSO-ds): 6 (ppm), 4.45 (m, 1H),
4.00 (m, 2H), 3.9-3.75 (m, 4H), 3.60 (m, 1H), 2.85 (m, 1H), 2.55 {m,
1H), 1.90 (m, 2H), 1.75 (m, 1H), 1.45 (m, 1H), 118 (t, 3H).
(4) (9RS,9aSR)-1-(octahidro-pirido[2,1-c][1,4]oxazIn-8-il)-
metanol (racemato) (63)

A una solucién del 68 (114 miligramos, 0.5 milimoles) en 5

mililitros de tetrahidrofurano anhidro, se le agrega AH (40
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miligramos, 1.0 milimoles), vy |a mezcla se pone a reflujo durante 9
horas. La mezcla se enfria a 0°C, y se trata sucesivamente con 0.04
mililitros de agua, hidréxido de sodio acuoso 3N (0.04 mililitros, 0.12
milimoles), y 0.12 mililitros de agua. La mezcla se agita durante 15
minutos, y luego se extrae tres veces con DCM. Las fases organicas
combinadas se secan sobre sulfato de sodio anhidro, y se evaporan
bajo presion reducida. El aceite amarillo palido residual (75
miligramos) se purifica mediante cromatografia (Biotage, 12S8i, | =
7.5 cm, DCM/MeOH/Amoniaco concentrado, 95:4.5:0.5).
Rendimiento: 35.1 (41.0 por clento) de un aceite amarillo palido. MS
(ESI): 172 [M+H]*, 1H-RMN (DMSQ-dg): & (ppm) 4.30 (br s, 1H),
3.65-3.55 (m, 4H), 3.50-3.35 (m, 2H), 2.70 (br d, 1H), 2.55 (br d, 1H),
2.10-1.95 (m, 2H), 1.5-1.60 (m, 2H), 1.60-1.50 (m, 2H), 1.35-120 (m,
2H).
Sintesis de (8R.8aS)-1-(hexahidro-pirrol[2,1-c][1,4]oxazin-8-il)~

metanol (racemato) (67) [esguema de reacclén 10):

HO H
" O

'N\)
(1) Etlléster del &cido 4-0x0-3,4,8,7-tetrahldro-1H-pirrolo[2,1-
c][1,4Joxazin-8-carboxilico (68)

A una suspensidn de hidruro de sodio (480 miligramos, 60 por
ciento en aceite mineral, 12 milimoles) en 10 mililitros de
tetrahidrofurano anhidro, se le agrega morfolina-3,5-diona (1.2

gramos, 10 milimoles) en 20 mililitros de tetrahidrofurano bajo una
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atmoésfera de argén. Después de 10 minutos, se agregan
tetrafluoroborato de 1-carbetoxi-ciclopropil-trifenil-fosfonio (reactivo
de Fuchs, 6.8 gramos, 11 milimoles) en 20 mililitros de:
tetrahidrofurano, y la mezcla se pone a reflujo durante 21 horas.
Después de enfriarse, la suspensibn se concentra sobre un
evaporador giratorio, se vierte sobre hielo/solucién saturada de
bicarbonato de sodio, y se extrae tres veces con éter. Las fases
orgdnicas combinadas se lavan con salmuera, se secan sobre sulfato
de sodio anhidro, y se evaporan. El aceite amarillo residual (3.04
gramos) se purifica mediante cromatografia (gel de sllice 60, malla
0.063-0.2, ciclohexano/acetato de etilo, 1:1).

Rendimiento: 1.08 gramos (51.2 por ciento) de un sélido incoloro. MS
(E1): 211 [M]*, 1TH-RMN (DMSO-ds): & (ppm) 4.77 (s, 2H), 4.1 (s,
2H), 4.11 (q, 2H), 3.82 (m, 2H), 2.70 (m, 2H), 1.22 (t 3H).

(2) Etliéster del dcido (8RS,8aSR)-4-oxo-hexahidro-pirrolof2,1-
c][1,4]oxazin-8-carboxilico) (racemato) (69)

Una solucién del 68 (1.056 gramos, 5.0 milimoles) en 25
mililitros de acido acético, se hidrogena sobre 1.056 gramos de
diéxido de platino a temperatura ambiente y a presiéon normal durante
18 horas. La suspension negra se diluya.con 20 mililitros de DCM, vy
se filtra a través de un cojin de Celite. El filtrado se evapora para dar
1.09 gramos de un aceite amarillo, el cual se purifica mediante
cromatografila (gel de sllice 60, malla 0.083-0.2, acetato de
etilo/etanol, 9:1).

Rendimiento: 809 miligramos (75.7 por ciento) de un aceite amarilio.
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MS (ESI): 214 [M+H]*, 1H-RMN (DMSO-d,): & (ppm) 4.15-3.80 (m,
6H), 3.70-3.05 (m, 4H), 2.70-1.80 (m, 2H), 1.18 (t, 3H).

(3) (8RS,8aSR)-1-(hexahidro-pirrolo[2,1-c][1,4]oxazin-8-il)-
metanol (racemato) (67)

A una solucién del 69 (1.1 gramos, 5.0 milimoles) en 50

mililitros de tetrahidrofurano anhidro, se le agrega LAH (400
miligramos, 10 milimoles), y la mezcla se pone a reflujo durante 18
horas. La mezcla se enfria a 0°C, y se trata sucesivamente con 0.4
mililitros de agua, 0.4 mililitros de hidréxido de sodio acuoso 3N, y
1.2 mililitros de agua. La mezcla se agita durante 15 minutos, y luego
se extrae tres veces con DCM. Las fases organicas combinadas se
secan sobre sulfato de sodio anhidro y se evaporan. El aceite
amarillo residual (880 miligramos) se purifica mediante cromatografia
(gel de slilice 60, malla 0.063-0.2, DCM/MeOH/amoniaco
concentrado, 90:9:1).
Rendimiento: 552 miligramos (70.2 por ciento) de un aceite rosado.
MS (ESI): 158 [M+H]*, 1H-RMN (DMSO-d.): 6§ (ppm) 4.42 (br s, 1H),
3.85 (m, 1H), 3.65 (m, 1H}, 3.35 (m, 2H), 3.15 {(m, 1H), 2.85 (m, 1H),
2.85 (m, 1H), 2.15-1.90 {m, 5H), 1.75 (m, 1H), 1.20 {(m, 1H).

Sintesis de dicliorhidrato de 4-(2-azepan-1-ll-etll)-fenllamina (70):

o

(1) 1-[2-(4-nitro-fenll)-etil]-azepano (71)

323



10

15

20

25

324

80

Se agrega 1-(2-bromo-etil)-4-nitro-benceno (10 gramos, 43.47
milimoles) bajo argén, a una mezcla de azepano (4.8 mililitros, 43.47
milimoles) y carbonato de potasio (6 gramos, 43.47 milimoles) en 100
mililitros de N,N-dimetilfformamida. Después de agitar durante la
noche a temperatura ambiente, la mezcla se filtra y se evapora bajo
un alto vaclo. El residuo se disuelve en acetato de etilo, se lava con
agua y salmuera, y se seca sobre sulfato de sodio. La evaporacién
dio 9.1 gramos (84 por ciento) de un aceite amarillo.

MS (ESI): 247.2 [M+H]*, 1H-RMN (CDCl;): & (ppm) 8.15 (d, 2H), 7.55
(d, 2H), 2.87 (t, 2H), 2.73 (t, 2H), 2.65 (t, 4H), 1.5-1.68 (m, 8H).
(2) Diclorhildrato 4-(2-azepan-1-il-etii)-fenliamina (70)

El compuesto 71 (9.1 gramos, 386.65 milimoles) se hidrogena
durante 3 horas a temperatura ambiente con paladio sobre carbono
en 150 mililitros de etanol y 18.3 mililitros de éacido clorhidrico
acuoso 4M. La mezcla se filtra sobre Celite, y se evapora.
Rendimiento: 10.7 gramos (100 por ciento) de un sbélido beige. MS
(ESI): 219 [M+H]*, 1H-RMN (CDCls): 8 (ppm) 10.85 (br, 1H), 9.8 (br,
3H), 7.3 (m, 2H), 7.2 (m, 2H), 3.42 (m, 2H), 3.25 (m, 2H), 3.18 (m,
2H), 3.08 (m, 2H), 1.85 (m, 4H), 1.68 (m, 2H), 1.58 (m, 2H).

Sintesls de diclorhidrato [(R}-1-{4-amino-fenil)-etll]-metll-

tetrahidro-piran-4-l11})-amina (72} (esquema de reaccién 11):

(1)  Metll-[(R)-1-(4-nitro-fenll)-etll]-(tetrahldr -plran-4-11)-amina
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(73)

Se disuelven clorhidrato de (R)-a-metil-4-nitro-bencil-amonio
(Aldrich, 3 gramos, 15 milimoles), tetrahidropiridona (1.5 gramos, 15
milimoles), piridina (1.2 mililitros, 15 milimoles) en 100 mililitros de
DCE. Se agrega triacetoxiborohidruro de sodio (4 gramos, 19
milimoles, 95 por ciento) con agitacibn a temperatura ambiente;
después de 18 horas de tiempo de reaccién, se agrega formaldehido
(2.4 mililitros, 30 por ciento en agua), seguido por
triacetoxiborohidruro de sodio (3 gramos, 14 milimoles, 85 por
ciento), y la mezcla se agita nuevamente durante 18 horas a
temperatura ambiente. Después de la adicion de HCI 2M, el producto
se alsla mediante distribucién entre amoniaco acuoso y EtOAc. Las
capas organicas combinadas se lavan con salmuera, se secan sobre
sulfato de sodio anhidro, se filtran, y se evaporan bajo presion
reducida. El producto crudo (3.2 gramos, 82 por ciento) se utiliza sin
mayor purificacién.

MS (ESI): 265 [M+H]*, 1H-RMN (CDCls): & (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).

(2) Diclorhidrato de [{(R)-1-(4-amino-fenlii)-etil]-metll-
(tetrahidro-plran-4-ll}-amina (72)

La metil-[(R)-1-(4-nitro-fenil)-etil]-(tetrahidro-piran-4-il)-amina
73 anterior (3.2 gramos, 12 milimoles) se agita con RaNi (1 gramo)
en 100 mililitros de MeOH. Se agrega por goteo monohidrato de

hidrazina (3.2 mililitros) a temperatura ambiente, y la mezcla de

3¢S
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reaccidén se agita durante 3 horas a.dicionales. Después de Ia
filtracidon y de |la evaporacion bajo presion reducida, se alsla el
producto mediante distribuciéon entre Et,O y salmuera, secado de la
fase orgdnica con sulfato de sodio, filtracién, y evaporacién, como un
aceite amarillo (2.6 gramos, 82 por ciento).

MS (ESI): 235 [M+H]*, 1TH-RMN (CDCl,): & (ppm) 7.15 (d, 2H), 6.85
(d, 2H), 4.0 (br m, 2H), 3.7 (br m, 1H), 3.6 (NH2), 3.3 (br m, 2H), 2.7
(r m, 1H), 2.20 (s, 3H), 1.7 (br m, 4H), 1.30 (d, 3H).

Sintesis de las indol-2-carboxamlidas

Las indol-2-carboxamidas s r ran _en general mediante un

acoplamiento _mediado por TBTU de los 1 indoi-2-carboxllicos
apropiadamente sustituidos con las amin rrespondientes en la
resencia de base Huniqg (Esquem Reaccién 12).

Esguema de Reaccidn 12:

RNH,
TBTV
R3 DIEA _
R4 0 DMF R4 0
—_— .
Rs OH RS N NR

En seguida se da un sjemplo ilustrativo.
Ejemplo 1
[1-(2-azepan-1-ll-etll)-piperidin-4-lI]-amida del 4cldo 4-metoxi-1H-
indol-2-carboxilico.

.

éfHOufO
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Una solucién del acido 4-metoxi-1H-indol-2-carboxilico (930
miligramos, 4.86 milimoles), la amina 5 (1.83 gramos, 4.86
milimoles), y DIEA (2.5 mililitros, 14.58 milimoles) en 20 mililitros de
N,N-dimetilformamida, se trata con TBTU sdlido (1.56 gramos, 4.88
milimoles). La mezcla se agita durante la noche, y luego se evapora.
El residuo crudo se disuelve en EtOAc, y se lava dos veces con
dicarbonato de sodio (10 por ciento). Las capas acuosas se vuelven
a extraer con DCM, las capas orgdnicas combinadas se lavan con
salmuera y se secan con sulfato de sodio. Luego se purifica el
producto crudo mediante cromatografia sobre gel de silice utilizando
DCM (saturada con amoniaco) y MeOH (del O por ciento al 2 por
ciento).

Rendimiento: 0.975 gramos (50 por ciento) de un polvo beige.

MS (ESI) 399.3 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.65 (s, 1H),
8.24 (d, 1H), 7.28 (s, 1H), 7.9 (t, 1H), 7.0 (d, 1H), 6.5 (d, 1H), 3.75-
3.9 (m, 4H), 2.92-3.25 (m, 8H), 2.73 (m, 2H), 2.2 {m, 2), 1.52-1.9 (m,
12H).

La formacién de los diclorhidratos se puede lograr mediante el
tratamiento de una solucién de la base libre en DCM o acetona con

HCI 2M en éter a 0°C.

Ejemplo 2
[1-(2-azepan-1-ll-etil)-plperidin-4-i1]-amida del adcldo 4-

lsopropoxi-1H-indol-2-carboxlilico
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Este compuesto se sintetiza de una manera analoga al Ejemplo

1 a partir del acido 4-isopropoxi-1H-indol-2-carboxflico 74 (para la
preparacion, ver mas adelante) y la amina 5.
MS (ESI): 427.3 [M+H]", 1H-RMN (DMSO-ds): & (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), 253-2.64 (m, 6H), 2.39 (m, 2H), 2.02 (m,
2H), 1.77 (m, 2H), 1.49-163 (m, 10OH), 1.35 (d, 6H).

Sintesis del dcldo 4-lsopropoxi-1H-Indol-2-carboxillco (74):
(1) Paso A: Metiléster del dcido 4-hildroxi-1H-Indol-2-
carboxillco (75)

A una solucién helada del metiléster del acido 4-metiloxi-1H-
indoll-z-carboxllico (1 gramo, 4.87 milimoles) en DCM (10 mililitros),
se le agrega BBr3 (1M en DCM, 4.9 mililitros, 4.9 milimoles). Se
agita durante 1 hora, y se agrega otro equivalente (4.9 mililitros) de
BBr3. Después de otra hora, la mezcla se vierte sobre hielo, y se
ajusta el pH a 7 con bicarbonato de sodio. La extraccion con DCM
dio un peolvo amarillo.

Rendimiento: 0.82 gramos (88 por ciento), MS (ESI): 192.0 [M+H]",
1H-RMN (DMSO-d,): & (ppm) 11.78 (br s, 1H), 8.73 (s, 1H), 7.21 (d,
1H), 7.05 (dd, 1H), 6.89 (d, 1H), 6.4 (d, 1H), 3.86 (s, 3H).
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(2) Pas B: Moetlléster del écido 4-Isopropoxi-1H-indol-2-
carboxilico (76)

Se agrega lentamente DEAD (0.227 mililitros, 1.47 milimoles) a
una solucién de metiléster del dcido 4-hidroxi-1H-indol-2-carboxilico
75 (200 miligramos, 105 milimoles), trifenilfosfina (384 miligramos,
1.47 milimoles), e isopropanol (0.108 mililitros, 1.43 milimoles) en 2
mililitros de tetrahidrofurano. La agitacién se continua durante 20
minutos, y luego se evapora el solvente. La mezcla cruda se purifica
mediante cromatografia sobre gel de sllice utilizando
ciclohexano/EtOAc (9/1).

Rendimiento: 89 miligramos (37 por ciento). MS (ESI): 234.0 [M+H]",
1H-RMN (DMSO-d): & (ppm) 11.89 (s, 1H), 7.26 (t, 1H), 7.70 (s, 1H),
6.98 (d, 1H), 6.54 (d, 1H), 4.72 (m, 1H), 3.85 (s, 3H), 1.33 (d, 6H).
(3) Paso C: Acldo 4-lsopropoxi-1H-indol-2-carboxllico (74)

El metiléster del dcido 4-isopropoxi-1H-indol-2-carboxllico 78
(114 miligramos, 0.49 milimoles) se disuelve en 5 mililitros de
tetrahidrofurano. Se agrega una solucién 2M de LIOH en agua (2.5
mililitros, 5 milimoles), y la mezcla se agita durante 48 horas. Luego
se evapora el solvente, y el residuo se divide entre agua y EtOAc. La
capa de agua se acidifica con HCI, y se extrae dos veces con EtOAc.
Las capas organicas combinadas se lavan con salmuera, se seca
sobre sulfato de sodio anhidro, se filtran y se evaporan para dar un
polvo amarillo.

Rendimiento: 95 miligramos (89 por ciento). MS (ESI): 219.9 [M+H]",
1H-RMN (DMSO-ds): 6 (ppm) 11.72 (br s, 1H), 7.14 (dd, 1H), 7.0 (m,
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EjJemplo 36b
{1-[2-{4-hidrox|-pliperidin-1-il)-etli]}-piperidin-4-il}-amida de!l écldo

4-isopropoxi-1H-Indol-2-carboxilico

A

é:?_(;O_\_O-ou

Este compuesto se sintetiza de una manera analoga al Ejemplo
1. a partir del 4cldo 4-isopropoxi-1H-indol-2-carboxllico 74 (para la
preparacion, ver el Ejemplo 2), y la amina 21.
MS (ESI): 429.3 [M+H]", 1H-RMN (DMSO-d,): 5 (ppm) 11.42 (s, 1H),
8.2 (d, 1H), 7.19 (s, 1H), 7.02 (t, 1H), 6.94 (d, 1H), 6.48 (d, 1H), 4.72
(m, 1H), 45 (br s, 1H), 3.74 (m, 1H), 3.25-345 (m, 3H), 2.86 (m, 2H),
2.71 (m, 2H), 2.37 (r s, 4H), 2.0 (m, 4H), 1.73 (m, 4H), 1.54 (m, 2H),
1.33 (d, 6H).
Elemplo 4
[1-(2-azepan-1-l1]l-etl])-piperidin-4-l1]-amida del acido 4-

clcloproplimetoxi-1H-Indol-2-carboxilico

Y
;-Q'xo

Este compuesto se sintetiza de una manera andloga al Ejemplo

330
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1, a partir del acido 4-ciclopropilmetoxi-1H-indol-2-carboxflico 77
(para la preparacién, ver mas adelante), y la amina 5.

MS (ESI): 439.3 [M+H]", 1H-RMN (DMSO-d¢): & (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), 1.47-1.863 {(m, 10H), 1.3 (m, 1H), 0.81 (m, 2H), 0.3 (m,
2H).

Sintesis del &cido 4-ciclopropilmetoxi-1H-Indol-2-carboxilico
(77}

(1) Paso A: Acldo 4-cicloproplimetoxi-1H-Indol-2-carboxflico
(78)

Se agrega lentamente DEAD (2.1 mililitros, 13.65 milimoles) a
una solucién de etiléster del acido 4-hidroxi-1H-indoi-2-carboxllico
79 (2 gramos, 9.75 milimoles), trifenilfosfina (3.58 gramos, 13.85
milimoles), y ciclopropil-metanol (1.05 mililitros, 12.26 milimoles) en
20 mililitros de tetrahidrofurano, de tal manera que la temperatura
siempre permanezca debajo de 30°C. La agitacion se continda
durante 2 horas, y luego se evapora el solvente. El residuo crudo se
purifica mediante cromatografla (ciclohexano:EtOAc/85:5.
Rendimiento: 1.17 gramos (46 por ciento).

MS (ESI): 260.1 [M+H]*, 1TH-RMN (CDCli;3): & (ppm) 8.85 (s, 1H), 7.4
(s, 1H), 7.19 (t, 1H), 6.99 (d, 1H), 6.45 (d, 1H), 4.4 (q, 2H), 3.95 (d,
2H), 1.41 (t, 3H), 1.34 (m, 1H), 0.66 (m, 2H), 0.4 (m, 2H).

(2) Paso B: Acldo 4-ciclopropilmetoxi-1H-indol-2-carboxllico
(77)

33|
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El etiléster del acido 4-ciclobutiimetoxi-1H-indol-2-carboxilico
78 obtenido anteriormente, se mezcla con una solucién 2M de KOH
en EtOH (16.9 mililitros, 33.8 milimoles), y se agita durante 24 horas.
Luego se evapora el solvente, y el residuo se divide entre agua y
DCM. La capa de agua se acidifica con HCI, y se extrae dos veces
con EtOAc. Las capas organicas combinadas se lavan con salmuera,
se secan sobre sulfato de sodio anhidro, se filiran, y se evaporan
para dar un polvo blanco.
Rendimiento: 1.02 gramos (99 por ciento).
MS (ESI): 232.2 [M+H]*, 1H-RMN (CDCl;): 5 (ppm) 8.84 (s, 1H), 7.55
(s, 1H), 7.28 (t, 1H), 7.01 (d, 1H), 6.48 (d, 1H), 3.97 (d, 2H), 1.36 (m,
1H), 0.68 (m, 2H), 0.41 {(m, 2H).
Ejemplo §
{1-[2-(4-hidroxI|-plperidin-1-il)-etli]-plperidin-4-l1}-amida del &cido

4-ciclopropilmetoxi-1H-indol-2-carboxillco

v . |
N HO‘\_'..Q.oH

Este compuesto se sintetiza de una manera andloga al Ejemplo

1, a partir del &cido 4-ciclopropilmetoxi-1H-indol-2-carboxilico 77

(para la preparacion, ver el Ejemplo 4), y la amina 21.

MS (ESI): 441.3 [M+H]", TH-RMN (DMSO-ds): & (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), 4.49
(d, 1H), 3.91 (d, 2H), 3.72 (m, 1H), 3.4 (m, 1H), 2.86 (m, 2H), 2.71

33Z
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(m, 2H), 2.38 (br s, 4H), 1.99 (m, 4H), 1.75 (m, 2H), 1.68 (m, 2H),
1.54 (m, 2H), 1.22-1.42 (m, 3H)}, 0.61 (m, 2H), 0.37 (m, 2H).

Ejemplo 6
{1-[(S)-2-(4-hidroxi-piperidin-1-ll)-proplil]-piperidin-4-li}-amida del

écldo 4-cicloproplimetoxi-1H-Indol-2-carboxlilico

Sy

;‘Q‘}Oo..

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-ciclopropilmetoxi-1H-indol-2-carboxilico 77 (ver
el Ejemplo 4) y la amina 50.
MS (ESI): 455.4 [M+H]*, 1H-RMN (CD,OD): & (ppm) 7.14 (s, 1H),
6.98 (t, 1H), 6.88 (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), 211 (m, 2H), 1.85 (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).

EjJemplo 7
{1-[(S)-2-((35,4S)-4-hidroxl|-3-metil-plperidin-1-il)-propll]-
piperidin-4-li}-amida del é&cido 4-cilcloproplimetoxi-1H-indol-2-

carboxilico

333
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-ciclopropilmetoxi-1H-indol-2-carboxilico 77 (ver
el Ejemplo 4), y la amina 56.
MS (ESI): 469.2 [M+H]*, 1H-RMN (DMSO-ds): 8 (ppm) 11.44 (s, 1H),
8.2 (d, 1H), 7.27 (s, t1H), 7.01 (t, 1H), 6.85 (d, 1H), 6.41 (d, 1H), 444
(d, 1H), 3.91 (d, 2H), 3.74 (m, 1H), 2.61-2.85 (m, 6H), 2.04-2.38 (m,
4H), 1.85-1.97 (m, 2H), 1.66-1.81 (m, 3H), 1.45-1.63 (m, 2H), 1.2-
1.43 (m, 3H), 0.91 (d, 3H), 0.87 (d, 3H), 0.61 {(m, 2H), 0.37 (m, 2H).
Ejemplo B
[1-(2-azepan-1-li-etil)-plperidin-4-il]]-amida del &cido 4-lsobutoxi-

1H-Indol-2-carboxllico

h¢

érr?_(n'Q“\_O

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 (para la

preparacioén, ver mas adelante), y la amina 5.
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MS (ESI): 441.3 [M+H]’.-1H-RMN (DMSO-dg): & (ppm) 11.45 (8, 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), 2.53-267 (m, 6H), 2.41 (m,
2H), 2.1 (m, 1H), 2.02 (m, 2H), 1.78 (m, 2H), 1.48-1.82 (m, 8H), 1.06
{(d, 6H).
Sintesis del &cldo 4-lobutoxi-1H-Indol-2-carboxllico (80):

(1) Paso A: Etlléster del dcldo 4-hidroxl-1H-indol-2-carboxillco
(79)

A una solucién del acido 4-benciloxi-1H-indol-2-carboxilico (29
gramos, 98.2 milimoles) en una mezcla de MeOH (750 mililitros) y
DCM (500 mililitros), se le agrega 1 gramo de Pd/C (10 por ciento).
Se hidrogena bajo presién normal durante 24 horas. Del-;pués de la
filtraciéon y la evaporacién, se obtiene un polvo blanco.

Rendimiento: 198.83 (87 por ciento). MS (ESI): 206.0 [M+H]*, 1H-RMN
(DMSO-dg): & (ppm) 11.72 (br s, 1H), 9.69 (s, 1H), 7.2 (s, 1H), 7.05
(t, 1H), 6.98 (d, 1H), 6.38 (d, 1H), 4.33 (q, 2H), 1.32 (t, 3H).

(2) Paso B: Etiléster del #écldo 4-lsobutoxi-1H-indol-2-
carboxlilico (81)

Se agrega lentamente DEAD (10.2 mililitros, 65.28 milimoles)
una solucién de etiléster del dcido 4-hidroxi-1H-indol-2-carboxilico
79 (9.57 gramos, 48.63 milimoles), trifenilfosfina (17.12 gramos,
65.28 milimoles), e isobutano! (5.9 mililitros, 63.42 milimoles) en 100
mililitros de tetrahidrofurano, de tal manera que la temperatura
siempre permanezca debajo de 30°C. La agitacién se continua

durante 3 horas, y luego se evapora el solvente. La mezcla cruda se
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purifica mediante cromatografia sobre gel de silice, utilizando
primero ciclohexano como eluyente, y luego cantidades crecientes de
EtOAc (desde el 5 por ciento hasta el 50 por ciento).

Rendimiento: 8 gramos (85 por ciento).

MS (ESI): 260.0 [M+H]", 1H-RMN (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 (q, 2H), 3.86
(d, 2H), 2.2 (m, 1H), 1.42 (t, 3H), 1.09 (d, 6H).

(3) Paso C: Acido 4-lsobutoxl-1H-Indol-2-carboxllico (80)

Se mezcla el etiléster del acido 4-isobutoxi-1H-indol-2-

carboxilico 81 (5.2 gramos, 19.9 milimoles) con una solucién 1M de
KOH en EtOH (99.5 mililitros, 99.5 milimoles) y se agita durante 24
horas. Luego se evapora el solvente, y el residuo se divide entre
agua y éter. La capa de agua se acidifica con HCI, y se extrae dos
veces con éter. Las capas orgdnicas combinadas se lavan con
salmuera, se secan sobre sulfato de sodio anhidro, se filtran, y se
evaporan para dar un polvo beige.
Rendimiento: 4.32 gramos (93 por ciento). MS (ESI): 2342 [M+H]*,
1H-RMN (DMSO-d¢): & (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).

Ejemplo 9
[1-{2-plperidin-1-ll-etll)-piperidin-4-l1]-amida del dcldo a-

Isobutoxi-1H-Indol-2-carboxilico
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxilico 80 (para la
preparacion, ver el Ejemplo 8), y la amina 1.
MS (ESI): 427.3 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.45 (s, 1H),
8.21 (d, 1H), 7.23 (d, 1H), 7.03 (t, 1H), 6.96 (d, 1H), 3.84 (d, 2H),
3.75 (m, 1H), 2.88 (m, 2H), 2.38 (m, 8H), 2.1 (m, 1H), 2.02 (m, 2H),
1.78 (m, 2H), 1.32-1.63 (m, 9H), 1.07 (d, 6H).
Elempio 10
{1-[2-(RS)-2-metil-plperidin-1-Il)-etil]-plperidin-4-11}-amida del

dclido 4-isobutoxi-1H-Indol-2-carboxilico

Y
étth-\_p

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxlilico 80 (para la
preparacidn, ver el Ejemplo 8), y la amina 10.
MS (ESI): 441.3 [M+H]*, 1TH-RMN (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),
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3.85 (d, 2H), 3.75 (m, 1H), 2.65-2.83 (m, 7H), 2.05-2.43 (m, 5H), 2.01
(m, 2), 1.78 (m, 2H), 1.1-1.62 (m, 8H), 1.06 (d, 6H), 1.01 (d, 3H).
Elemplo 11

{1-[2-(4-metll-plperidin-1-il)-etl{]-piperidin-4-l1}-amida del &cido 4-

Isobutoxi-1H-Indol-2-carboxllico

he
é:‘_(o.
OO

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 (para la
preparacién, ver el Ejemplo 8), y la amina 7.
MS (ESI): 441.3 [M+H]*, 1H-RMN (DMSO-d,): 5 (ppm) 11.44 (s, 1H),
8.2 (d, 1H), 7.22 (d, 1H), 7.02 (t, 1H), 6.96 (d, 1H), 6.46 (d, 1H), 6.86
(d, 2H), 3.75 (m, 1H), 2.86 (m, 4H), 2.4 (br s, 4H), 2.11 (m, 1H), 2.02
(m, 2H), 1.9 (m, 2H), 1.79 (m, 2H), 1.55 (m, 4H), 1.3 (m, 1H), 1.11
(m, 2H), 1.06 (d, 6H), 0.88 (d, 3H).
Ejemplo 12

{1-[2-(2,6-dImetll-piperidin-1-i1)-etii]-plperidin-4-11}-amida del

dcldo 4-lsobutoxi-1H-Indol-2-carboxllico

\E&?_{‘Q‘\_b
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 (para Ia
preparacion, ver el Ejemplo B8), y la amina 27.
MS (ESI): 455.3 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 8.2 (d, 1H},
7.2 (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).
Elempilo 13
{1-[2-({(R)-3-hidrox|-plperidin-1-l1)-etii])-plperidin-4-ll}-amida del

écido 4-isobutoxl-1H-Indol-2-carboxilico

Y\(Y?*f»rﬁ'ofQ,..

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 {(para la
preparacioén, ver el Ejemplo 8), y la amina 12.
MS (ESI): 443.3 [M+H]", 1H-RMN (DMSO-da): 8 (ppm) 11.45 (s, 1H),
8.21 (d, 1H), 7.23 (s, 1H), 7.04 (t, 1H), 6.97 (d, 1H), 6.45 (d, 1H),
4.54 (d, 1H), 3.84 (d, 1H), 3.75 (m, 1H), 3.42 (m, 1H), 2.62-2.93 (m,
2H), 2.49 (br s, 4H), 2.1 (m, 1H), 2.0 (m, 2H), 1.3-1.8 (m, 11H), 1.06
(d, 8H).
Elempio 14
{1-[2-({S)-3-hidroxI-plperidin-1-l])-etll]-piperidin-4-l1}-amida del
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dcido 4-is butoxl-1H-Indol-2-carb xllico

\%:ﬁOfQo;

Este compuesto se obtiene mediante separacién de
preparacién del material racémico utilizando una fase estacionaria
quiral de HPLC (CHIRALCEL OJ-H 1170). La estereoquimica
absoluta se asigna mediante una comparacion con el isémero-(R)
enantioméricamente definido de Ejemplo 13.

Ejemplo 15
{1-[2-(4-hidroxI-plperidin-1-11)-etii]-plperidin-4-l11}-amida del &cldo

4-isobutoxi-1H-Iindol-2-carboxilico

h¢
IO on

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxilico 80 (para la
preparacién, ver el Ejempio 8), y la amina 21.
MS (ESI): 443.3 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.45 (s, 1H),
8.2 (d, 1H), 7.23 (d, 1H), 7.04 (1, 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).
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E]Jemplo 168
{1-[2-(3-hidroxi-B8-aza-biclclo[3.2.1]oct-8-l])-etll]-piperidin-4-il}-

amida del &cido 4-l1sobutoxi-1H-Indol-2-carboxilico

X
éf?“ﬁoxg)..o,

Este compuesto se sintetiza de una manera anéloga al Ejemplo
1, partir del acido 4-isobutoxi-1H-indol-2-carboxilico 80 (para la
preparacién, ver el Ejemplo 8), y la amina 24.
MS (ESI): 469.3 [M+H]*, 1TH-RMN (DMSO-d,): § (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, 8H).
Elemplo 17
{1-I(S)-2-(4-hidrox|-plperidin-1-1l)-propli]-plperidin-4-it}-amida del

acido 4-lsobutoxi-1H-Indol-2-carboxilico

o
X OO
Este compuesto se sintetiza de una manera analoga al Ejemplo

1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 (ver el



15

20

25

98 }fz

Ejemplo 8), y la amina 50.

MS (ESIl): 457.2 [M+H]", 1TH-RMN (DMSO-dg): & (ppm) 11.43 (s, 1H),
8.18 (d, 1H), 7.22 (d, 1H), 7.02 (t, 1H), 6.96 (d, 1H), 644 (d, 1H),
4.47 (d, 1H), 3.84 (d, 2H), 3.73 (m, 1H), 3.37 (m, 1H), 2.6-2.895 (m,
5H), 2.05-2.38 {m, 8H), 1.82 (m, 1H), 1.76 (m, 2H), 1.69 (m, 2H), 1.2-
1.65 (m, 4H), 1.05 (d, 6H), 0.92 (d, 3H).

Ejempilo 18

[4-(2-azepan-1-ll-etil)-fenil]-amida del acido 4-isobutoxi-1H-indol-

2-carboxilico

T

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 (para la
preparacién, ver el Ejemplo 8), y la amina 70.
MS (ESI): 434.3 [M+H]*, 1H-RMN (DMSO-de): & (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), 257-2.62 (m, 8H), 2.13 (m,
2H), 1.48-1.63 (m, 8H), 1.08 (d, 6H).

Ejemplo 19

(4-{[metil-(tetrahidro-piran-4-l1)-amino]-metil}-clclohexil}-amida

del &cldo 4-lsobut x1-1H-Indol-2-carboxlilic
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del 4cido 4-isobutoxi-1H-indol-2-carboxllico 80 (para la
preparacién, ver el Ejemplo 8), y trans-4-amino-ciclohexilmetil)-metil-
(tetrahidro-piran-4-il)-amina (Publicacioén Internacional No.
wW02000/68203).
MS (ESI): 442.3 [M+H]*, 1H-RMN (DMSO-dg): 5 (ppm) 11.43 (s, 1H),
8.18 (d, 1H), 7.23 (s, 1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.45 (d, 1H),
3.82-3.93 (m, 4H), 3.74 (m, 1H, 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-
1.48 {(m, 5H), 1.08 (d, 6H).
Elemplo 20
(4-{[metll-(tetrahidro-piran-4-il)-amino]-metli}-amida del édcido 4-

isobutoxl-1H-Indol-2-carboxillco

hd

Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 {para la

preparacién, ver el Ejemplo 8), y (4-amino-bencil)-metil-
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(tetrahidropiran-4-il)-amina (Publicaciéon Internacional No. WO
99/32488).

MS (ESI): 436.2 [M+H]*, 1H-RMN (DMSO-d,): & (ppm) 11.65 (s, 1H),
10.12 (s, 1H), 7.74 (d, 2H), 7.5 (8, 1H), 7.27 (d, 2H), 7.09 (t, 1H),
7.02 (d, 1H), 6.5 (d, 1H), 3.84-3.84 (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, 8H).

Ejemplo 21
(4-{(R)-1-[metil-(tetrahidro-piran-4-l1)-amino]-etll}-fenil)-amida del

&cido 4-i1sobutoxi-1H-indol-2-carboxillco

h¢

o4

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-isobutoxi-1H-indol-2-carboxllico 80 (para la
preparacion, ver el Ejemplo 8), y la amina 72.
MS (ESI): 450.2 [M+H]", tH-RMN (DMSO-ds): & (ppm) 11.66 (s, 1H),
10.12 (s, 1H), 7.73 (d, 2H), 7.5 (d, 1H), 7.3 (d, 2H), 7.09 (t, 1H), 7.02
(d, 1H), 6.5 (d, 1H), 3.786-3.91 {m, 5H), 3.1-3.33 (m, 2H), 2.68 (m,
1H), 2.04-2.2 (m, 4H), 1.36-1.68 (m, 4H), 1.28 (d, 3H), 1.08 (d, 6H).

Elemplo 22
[1-(2-azepan-1-li-atil)-plperidin-4-ll]-amida del acldo 4-

clclobutlimet xIl-1H-Indol-2-carboxlilico

4
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Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-ciclobutilmetoxi-1H-indol-2-carboxilico 82 {para
la preparacion, ver mas adelante), y la amina 5.
MS (ESI): 453.3 [M+H]*, 1H-RMN (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), 255-2.7 (m,
6H), 2.4 (m, 2H), 1.83-2.18 (m, 8H), 1.76 (m, 2H), 1.47-1.83 (m,
10H).

Sintesis de 4-ciclobutlimetoxi-1H-Indol-2-carboxjlico (82):

(1) Paso A: Acldo 4-ciclobutlimetoxi-1H-Indol-2-carboxilico (83)

Se agrega lentamente DEAD (21 mililitros, 13.65 milimoles) a
una solucion de etiléster del acido 4-hidroxi-1H-indol-2-carboxilico
79 (2 gramos, 9.75 milimoles), trifenilfosfina (3.58 gramos, 13.65
milimoles), y ciclobutil-metanol (1.25 mililitros, 12.28 milimoles) en
20 mililitros de tetrahidrofurano, de tal manera que la temperatura
siempre permanezca debajo de 30°C. La agitacibn se continua
durante 2 horas, y luego se evapora el solvente. El residuo crudo se
purifica mediante cromatografla (ciclohexano:EtOAc(95:5).
Rendimiento: 1,86 gramos (70 por ciento). MS (ESI): 274.2 [M+H]",

1H-RMN (CDCljy): 8 (ppm) 8.83 (, 1H), 7.35 (s, 1H), 7.21 (t, 1H), 6.98
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(d, 1H), 6.49 (d, 1H), 4.4 (2, 2H), 4.07 (d, 2H), 2.85 (m, 1H), 217 (m,
2H), 1.95 (m, 4H), 1.42 (t, 3H).
(2) Paso B: Acido 4-ciclobutlimetoxl-1H-Indol-2-carboxilico (82)
El etiléster del acido 4-ciclobutiimetoxi-1H-indol-2-carboxllico
83 obtenido anteriormente, se mezcla con una solucién 2M de KOH
en EtOH (16.9 mililitros, 33.8 milimoles), y se agita durante 24 horas.
Luego se evapora el solvente, y el residuo se divide entre agua y
DCM. La capa de agua se acidifica con HCI, y se extrae dos veces
con EtOAc. Las capas organicas combinadas se lavan con salmuera,
se secan sobre sulfato de sodio anhidro, se filtran, y se evaporan,
para dar un polvo blanco.
Rendimiento: 1.65 gramos (99 por ciento). MS (ES!) 2486.3 [M+H]",
1H-RMN (CDCl,): & (ppm) 11.74 (br 8, 1H), 714 (t, 1H), 7.03 (s, 1H),
6.99 (d, 1H), 6.51 (d, 1H), 4.05 (d, 2H), 28 (m, 1H), 2.11 (m, 2H),
1.93 (m, 4H).
Elempio 23
{1-[2-(3-(R)-hldrox|-piperidin-1-il})-etll]-plperidin-4-}-amida del

dcido 4-ciclobutiimetoxi-1H-indol-2-carboxlilico

N
N u-Ox,Q

Este compuesto se sintetiza de una manera analoga al Ejemplo

1, a partir del &cido 4-ciclobutiimetoxi-1H-indol-2-carboxilico 82 (para
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la preparacion, ver el Ejemplo 22), y la amina 12.

MS (ESI): 455.4 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.43 (s, 1H),
8.22 (d, 1H), 7.19 (s, 1H), 7.03 (t, 1H), 6.87 (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, 1H), 1.83-2.2 (m, BH),
177 (m, 4H), 1.56 (m, 4H), 1.38 (m, 2H).

Elemplo 24
{1-[2-(4-hidroxi-piperidin-1-il}-etll]-piperidin-4-il}-amida del acldo

4-ciclobutilmetoxi-1H-indol-2-carboxllico

D?It\ﬁj‘@‘\_.(}ou

Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-ciclobutiimetoxi-1H-indol-2-carbox{lico 82 (para
la preparacion, ver el Ejemplo 22), y la amina 21.
MS (ESI): 455.4 [M+H]*, 1TH-RMN (DMSO-dg): 8 (ppm) 11.43 (8, 1H),
8.21 (d, 1H), 7.19 (s, 1H), 7.03 (t, 1H), 6.86 (d, 1H), 6.47 (d, 1H),
4.49 (s, 1H), 4.05 (d, 2H), 3.73 (m, 1H), 3.41 (m, 1H), 2.87 (m, 2H),
2.78 (m, 1H), 2.7 (m, 2H), 2.38 (m, 4H), 2.14 (m, 2H), 1.83-2.07 (m,
8H), 1.76 (m, 2H), 1.68 (m, 2H), 1.54 (m, 2H), 1.35 (m, 2H).

Elemplo 26
{1-[2-((38,4S8)-4-hidrox|-3-metil-plperidin-1-ll)-etil]-plperidin-4-il}-

amida del &cido 4-ciclobutiimetoxi-1H-Iindol-2-carboxilico
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del dcido 4-ciclobutiimetoxi-1H-indoi-2-carboxllico 82 (ver
el Ejemplo 22), y la amina 14.
MS (ESI): 468.2 [M+H]", 1TH-RMN (DMSO-dg): & (ppm) 11.44 (s, 1H),
8.21 (d, 1H), 7.19 (s, 1H), 7.03 (t, 1H), 6.96 (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), 1.46-165 (m, 3H),
127-1.46 (m, 2H), 0.86 (d, 3H).
Elemplo 26
{1-[2-(3-(R)-hidroxI-plperidin-1-il)-etli]-piperidin-4-il}-amida  del

ficido 4-ciclobutlimetoxi-1H-Indol-2-carboxilico

- _
éﬁox@m

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del 4cido 4-ciclobutilmetoxi-1H-indol-2-carboxllico 82 (para
la preparacion, ver el Ejemplo 22), y la amina 24.
MS (ES1): 481.3 [M+H]*, 1TH-RMN (DMSO-ds): & (ppm) 11.44 (s, 1H),
8.21 (d, 1H), 7.19 (s, 1H), 7.03 (t, 1H), 6.98 (d, 1H), 6.47 (d, 1H),
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4.31 (brs, 1H), 4.04 (d, 2), 3.8 (brs, 1H), 3.74 (m, 1H), 2.89 (m,kZ.H).
2.78 (m, 1H), 2.42 (r m, 8H), 1.7-2.2 (m, 168H), 1.56 (m, 4H).

Ejemplo 27
{1-[(S)-2-(4-hidroxi-plperidin-1-il}-propil}-piperidin-4-il}-amida del

écido 4-ciclobutlimetoxli-1H-Indol-2-carboxilico

g
&H-Q}O.ou

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-ciclobutilmetoxi-1H-indol-2-carboxflico 82 (ver
el Ejemplo 22), y la amina 50.
MS (ESI): 469.2 [M+H]*, 1TH-RMN (DMSO-ds): & (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), 3.38 (m, 1H), 2.8-2.95 (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).
Ejemplo 28
{1-[(S)-2-((3S,48)-4-hidrox|-3-metll-plperidin-1-l1}-proplil]-

plperidin-4-il}-amida del écldo 4-ciclobutiimetoxi-1H-Indol-2-

?
o

;-Q")_Q..m

carboxlilico
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Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-ciclobutilmetoxi-1H-indol-2-carboxllico 82 (ver
el Ejemplo 22), y la amina 56.
MS (ESI): 483.2 [M+H]*, 1TH-RMN (DMSO-dg): & (ppm) 11.46 (s, 1H),
8.22 (d, 1H), 7.19 (s, 1H), 7.03 (t, 1H), 6.86 (d, 1H), 6.468 (d, 1H),
4.44 (d, 1H), 4.04 (d, 2H), 3.74 (m, 1H), 2.6-2.895 (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).
Elemplo 29
Diclorhidrato de {1-[2-(4-hidroxi-plperidin-1-ii)-etll}-piperidin-4-

il}-amida del 4cldo 4-(3-metli-butlloxl)-1H-Indol-2-carboxllico.

g

;-O"\_Oo,.

Este compuesto se sintetiza de una manera anéloga al Ejemplo
1, a partir del acido 4-(3-metil-butiloxi)-1H-indol-2-carboxllico (84)
(para la preparacién, ver més adelante), y la amina 21.
Rendimiento: 110 miligramos (43 por ciento). MS (ESI): 457 [M+H]",
1H-RMN (DMSO-dg): 6 (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 (t,
2H), 3.4-3.75 (m, 8H), 2.8-3.2 (m, 4H), 1.85-2.1 (m, 11H), 0.85 (d,
6H).
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Este compuesto se sintetiza de una manera andloga al Ejemplo

(85), a partir de 3-metil-butan-1-ol.

Rendimiento: 0.54 gramos (100 por ciento). MS (ESI): 248 [M-H]".
Ejemplo 30
{1-[2-{4-hidrox]-plperidin-1-l])-etil]-plperidin-4-l11}-amida del &cldo

4-ciclopentiimetoxi-1H-Indol-2-carboxillco

OA(EIH-Q-\_O_OH

Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-ciclopentilmetoxi-1H-indol-2-carboxllico 86
(para la preparaciéon, ver mas adelante), y la amina 21.
MS (ESI): 469.3 [M+H]*, 1H-RMN (DMSO-d,): 8 (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).
Sintesls del &cldo 4-ciclopentlimetoxi-1H-Indol-2-carbox(lico (886}
(1) Paso A: Etlléster del écldo 4-ciclopentiimetoxi-1H-Indol-2-
carboxillco (87)

Se agrega lentamente DEAD (5.3 mililitros, 34.1 milimoles) a
una solucién de etiléster del acido 4-hidroxi-1H-indol-2-carboxlilico

79 (2 gramos, 24.36 milimoles), trifenilfosfina (8.95 gramos, 34.1
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milimoles) y ciclopentil-metanol (3.58 mililitros, 33.13 milimoles) en
30 mililitros de tetrahidrofurano, de tal manera que la temperatura
siempre permanezca debajo de 30°C. La agitacion se continGa
durante 2 horas, y luego se evapora el solvente. El residuo crudo se
purifica mediante cromatografia (ciclohexano:EtOAc/90:10).
Rendimiento: 3.88 gramos (55 por ciento). MS (ESI): 28.3 [M+H}",
1H-RMN (CDCl,): & (ppm) 8.88 (br. 8, 1H), 7.35 (s, 1H), 7.21 (t, 1H),
6.98 (d, 1H), 648 (d, 1), 4.4 (q, 2H), 3.98 (d, 2H), 2.47 (m, 1H), 1.88
(m, 2H), 1.85 (m, 4H), 1.42 (t, 3H y m traslapado, 2H).
(2) Paso B: Acido 4-ciclopentlimetoxi-1H-indol-2-carboxllico
(86)

El etiléster del acido 4-ciclopentilmetoxi-1H-indol-2-carboxlilico
87 obtenido anteriormente, se mezcla con una solucion 2M de KaOH
en EtOH (33.8 mililitros, 67.6 milimoles) y se agita durante 24 horas.
Luego se evapora el solvents, y el residuo se divide entre agua y
éter. La capa de agua se acidifica con HCI, y se extrae dos veces
con EtOAc. Las capas organicas combinadas se lavan con saimuera,
se secan sobre sulfato de sodio anhidro, se filtran y se evaporan
para dar un polvo blanco.
Rendimiento: 2.55 gramos (73 por ciento). MS (ESI): 260.1 [M+H]",
1H-RMN (DMSO-d,): 8 (ppm) 11.73 (br. s, 1H), 7.12 (t, 1H), 7.02 (s,
1H), 6.98 (d, 1H), 6.5 (d, 1H), 3.96 (d, 2H), 2.38 (m, 1H), 1.82 (m,
2H), 1.6 (m, 4H), 14 (m, 2H).
E|jJemplo 31
[1-(2-azepan-1-ll-etll)-piperidin-4-ill]]-amida del &aclid 4-(1,2-
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dimetil-propoxi)-1H-Indol-2-carboxlilic

&40
¥ O

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del 4cido 4-(1,2-dimetil-propoxi)-1H-indol-2-carboxilico 88
(para la preparacién, ver mas adelante), y la amina 5.

MS (ESI): 455.2 [M+H]", 1TH-RMN (DMSO-ds): & (ppm) 11.4 (s, 1H),
8.2 (d, 1H), 7.18 (d, 1H), 7.02 (dd, 1H), 6.83 (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).

Sintesis del écido 4-(1,2-dimetll-propoxl}-1H-Indol-2-carboxllico

(88):

(1) Paso A: Etlléster del dcldo 4-(1,2-dimetll-propoxi)-1H-indol-
2-carboxilico (89).

Se agrega lentamente DEAD (5.3 mililitros, 34.1 milimoles) a
una solucién de etiléster del dcido 4-hidroxi-1H-indol-2-carboxilico
79 (5 gramos, 24.38 milimoles), trifenilfosfina (8.95 gramos, 34.1
milimoles), y 3-metil-butan-2-o0l (3.58 mililitros, 33.13 milimoles) en
50 mililitros de tetrahidrofurano, de tal manera que la temperatura
siempre permanezca debajo de 30°C. La agitacién se continGa
durante 3 dias, y luego se evapora el solvente. La mezcla cruda se

purifica mediante cromatografila sobre gel de sllice, utilizando
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primero ciclohexano como eluyente, y luego cantidades crecientes de
EtOAc (desde el 5 por ciento hasta el 50 por ciento).

Rendimiento: 2.4 gramos (36 por ciento). MS (ESI): 276.3 [M+H]",
1H-RMN (CDCl;): & (ppm) 8.9 (br s, 1H), 7.35 (s, 1H), 7.2 (dd, 1H),
6.96 (d, 1H), 6.5 (d, 1H), 4.4 (q, 2H), 4.34 (t, 1H), 2.03 (m, 1H), 1.42
(t, 3H), 1.31 (d, 3H), 1.04 (m, BH).

(2) Paso B: Acldo 4-(1,2-dimetll-propoxl)-1H-indol-2-carboxilico
(88).

El etiléster del 4&cido 4-(1,2-dimetil-propoxi)-1H-indol-2-

carboxlilico 89 (2.4 gramos, 8.72 milimoles) se mezcla con una
solucién 1M de KOH en EtOH (43.6 mililitros, 87.2 milimoles), y se
agita durante 48 horas. Luego se evapora el solvente, y el residuo se
divide entre agua y éter. La capa de agua se acidifica con HCI, y se
extrae dos veces con éter. Las capas organicas combinadas se lavan
con salmuera, se secan sobre sulfato ‘'de sodio anhidro, se filtran, y
se evaporan, para dar un poivo beige.
Rendimiento: 2.14 gramos (99 por ciento). MS (ESI): 248.1 [M+H]}",
1H-RMN (DMSO-dg): & (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).

Elemplo 32
[1-(2-azepan-1-ll-etil)-plperidin-4-il]]-amida del 4cldo 4-(2,2-

dimetll-propoxi)-1H-indol-2-carboxilico
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del 4cido 4-(2,2-dimetil-propoxi)-1H-indol-2-carboxllico 85
(para la preparacién, ver mas adelante), y la amina 5.
MS (ESI): 455.3 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.47 (s, 1H),
8.25 (d, 1H), 7.25 (d, 1H), 7.08 (t, 1H), 6.99 (d, 1H), 6.48 (d, 1H),
3.72-3.84 (m, 3H), 2.82 (m, 1H), 2.54-2.63 (m, 8H), 2.41 (m, 2H),
2.04 (m, 2H), 1.79 (m, 2H), 1.5-1.85 (m, 1H), 1.1 (s, 9H).

Sintesis del dcido 4-{2.2-dimetll-propoxl)-1H-Indol-2-carboxillco

{85):
(1) Paso A: Metiléster del &cldo 4-(2,2-dimetli-propoxl)-1H-
indol-2-carboxlilico {90)

Se agrega lentamente DEAD (0.414 mililitros, 2.68 milimoles) a
una solucién de metiléster del acido 4-hidroxi-1H-indol-2-carboxllico
75 (383 miligramos, 1.9 milimoles), trifenilfosfina (698 miligramos,
2.66 milimoles), y 2,2-dimetil-propan-1-ol (228 miligramos, 1.58
milimoles) en 8 mililitros de tetrahidrofurano. La agitacién se
continta durante 20 horas, y luego se evapora el solvente. La mezcla
cruda se purifica mediante cromatografia sobre gel de sllice
utilizando ciclohexano/EtOAc (9/1).

Rendimiento: 271 miligramos (55 por ciento). MS (ES!): 261.9[M+H]",
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1H-RMN (CDCl,): & (ppm) 8.8 (br s, 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).

(2) Paso B: Acido 4-(2,2-dimetll-propoxl)-1H-Indol-2-carboxilico
(85).

El metiléster del acido 4-(2,2-dimetil-propoxi}-1H-indol-2-
carboxllico 80 (270 miligramos, 1.03 milimoles) se disuelve en 20
mililitros de tetrahidrofurano. Se agrega una solucion 2M de LIOH en
agua (5.2 mililitros, 11 milimoles), y la mezcla se agita durante 48
horas. Luego se evapora el solvente, y el residuo se divide entre
agua y éter. La capa de agua se acidifica con HCI, y se exirae dos
veces con EtOAc. Las capas organicas combinadas se lavan con
salmuera, se secan sobre sulfato de sodio anhidro, se filtran, y se
evaporan para dar un polvo amarillo.

Rendimiento: 230 miligramos 90 por ciento). MS (ESI): 248.0 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.75 (br s, 1H), 7.13 (dd, 1H), 7.08 (s,
1H), 70 (d, 1H), 6.49 (d, 1H), 4.74 (s, 2H), 1.07 (s, 9H).

Elemplo 33

Diclorhidrato de ({1-[2-(4-hidroxi-plperidin-1-ll)-etii]-plperidin-4-

il}-amida del &cldo 4-(4-metll-pentlioxi)-1H-Indol-2-carboxillco

T
CH O

Este compuesto se sintetiza de una manera analoga al Ejemplo
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1, a partir del acido 4-(4-metil-pentiloxi)-1H-indol-2-carboxllico (81)
(para la preparacioén, ver mas adelante), y la amina 21.
Rendimiento: 145 miligramos (70 por ciento). MS (ESI): 471 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.4-10.7 (br, 2H), 8.58
(d, 1H), 7.25 (s, 1H), 7.05 (dd, 1H), 6.95 (d, 1H), 6.45 (d, 1H), 3.95-
4.2 (m, 4H), 2.95-3.8 (m, 12), 1.7-2.1 (m, 10H), 1.6 {m, 2H), 1.35 (m,
2H), 0.9 (d, 6H).

Sintesis del &cldo 4-(4-metil-pentiloxi)-1H-indol-2-carboxilico

{91):
Este compuesto se sintetiza de una manera analoga al (85), a

partir de 4-metil-pentan-1-ol.
Rendimiento: 0.61 gramos (94 por ciento). MS (ESI): 260 [M-H]", 1H-
RMN (DMSO-dg): & (ppm) 12.8 (s, 1H), 11.85 (s, 1H), 7.1 (dd, 1H),
7.0 (s, 1H), 6.88 (d, 1H), 6.48 (d, 1H), 4.05 (t, 2H), 1.77 (t, 2H), 1.63
(m, 1H), 1.35 (m, 2H), 0.8 (d, 6H).
Ejemplo 34
Diclorhidrato de ({1-[2-(4-hidroxi-plperidin-1-il)-etli]-plperidin-4-
il}-amlida del &cido 4-(3,3-dimetll-butoxl)-1H-indol-2-carboxilico

= OO
Este compuesto se sintetiza de una manera andaloga al Ejemplo

1, a partir del acido 4-(3,3-dimetil-butoxi)-1H-indol-2-carboxllico (92)

357
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(para la preparacién, ver mas adelante), y la amina 21.

Rendimiento: 60 miligramos (24 por ciento). MS (ESI): 471 [M+H],
1H-RMN (DMSO-dg): & (ppm) 11.4 (s, 1H), 10.5 (br 1H) 8.58 (d, 1H),
7.17 (s, 1H), 7.0-7.1 (m, 2H), 65 (d, 1H), 4.2 (m, 2H), 4.15 (m, 1H),
3.85 (m, 1H), 3.85 (m, 4H), 31-3.5 (m, 8H), 2.0-2.2 (m, 6H), 1.75-
1.85 (m, 4H), 1.03 (s, 9H).

Sintesis del écldo 4-(3,3-dimetil-butoxl}-1H-Indol-2-carboxillco

(92):

Este compuesto se sintetiza de una manera analoga al (85), a

partir de 3,3-dimetil-butan-1-ol.

Rendimiento: 1.1 gramos (100 por ciento). MS (ESI): 260 [M-H]", 1H-
RMN (DMSO-dg): & (ppm) 12.8 (s, 1H), 11.85 (s, 1H), 7.12 (dd, 1H),
6.98 (s, 1H), 6.95 (d, 1H), 86.52 (d, 1H), 4.13 (t, 2H), 1.75 (t, 2H), 1.0
(s, 9H).

Elemplo 35

[1-(2-azepan-1-[i-otil)-plperidin-4-l]]-amida del &clido 4-{furan-2-

Iimetoxi)-1H-indol-2-carboxllico.

.o?

Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del dcido 4-(furan-2-ilmetoxi)-1H-indol-2-carboxilico 983

{para la preparacién, ver mas adelante), y la amina 5.

358
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MS (ESI): 465.3 [M+H]", 1TH-RMN (DMSO-d,): 5 (ppm) 11.48 (s, 1H),
8.13 (d, 1H), 7.71 (s, 1H), 7.23 (s, 1H), 7.08 (t, 1H), 7.0 (d, 1H), 6.63
(m, 2H), 6.48 (s, 1H), 5.13 (s, 2H), 3.72 (m, 1H), 2.88 (m, 2H), 2.5-
2.6 (m, 6H), 2.36 (m, 2H), 2.0 {(m, 2H), 1.74 (m, 2H), 1.45-1.6 (m,
10H).
Sintesis del dcido 4-(furan-2-limetoxl)-1H-Indol-2-carboxlilico
{93):

(1) Paso A: Etiléster del 4dcido 4-(furan-2-limetoxi)-1H-Indol-2-
carboxlilico (94).

Se agrega lentamente DEAD (2.1 mililitros, 13.65 milimoles) a
una solucién de etiléster del acido 4-hidroxi-1H-indol-2-carboxilico
79 (2 gramos, 9.75 milimoles), trifenilfosfina (3.58 gramos, 13.685
milimoles), y furan-2-il-metanol (1.18 miIiIitrc;s, 12.26 milimoles) en
10 mililitros de tetrahidrofurano, de tal manera que la temperatura
siempre permanezca debajo de 30°C. La agitacion se continGa
durante 2 horas, y luego se evapora el solvente. El residuo crudo se
purifica mediante cromatografia (ciclohexano:EtOAc/95:5).
Rendimiento: 0.76 gramos (27 por ciento).

(2) Paso B: Acldo 4-(furan-2-limetoxi)-1H-Indol-2-carboxillco
(93).

El etiléster del dcido 4-(furan-2-ilmetoxi)-1H-indol-2-carboxllico
94 obtenido anteriormente, se mezcla con una solucion 1M de KOH
en EtOH (13.3 mililitros, 13.3 milimoles), y se agita durante 24 horas.
Luego se evapora el solvente, y el residuo se divide entre agua y

éter. La capa de agua se acidifica con HCI, y se exirae dos veces
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con EtOAc. Las capas orgdnicas combinadas se lavan con salmuera,
se secan sobre sulfato de sodio anhidro, se filtran, y se evaporan
para dar un polvo blanco.

Rendimiento: 0.320 miligramos (48 por ciento). 1H-RMN (DMSO-d,):
o (ppm) 12.79 (br s, 1H), 11.73 (s, 1H), 7.69 (s, 1H), 7.14 (t, 1H),
7.02 (d, 1H), 6.88 (s, 1H), 6.61 (s, 1H), 6.47 (s, 1H), 5.16 (8, 2H).
EljJemplo 386

[1-(2-azepan-1-ll-atll)-piperidin-4-lI]-amida del &cldo 4-(furan-3-

limetoxi)-1H-Indol-2-carboxilico

N
(YIM:-OWO

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acldo 4-(furan-3-ilmetoxi)-1H-indol-2-carboxlilico 85
(para la preparacién, ver mas adelante), y la amina 5.
MS (ESI): 465.3 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.46 (8, 1H),
8.14 (d, 1H), 7.82 (s, 1H), 7.68 (s, 1H), 7.22 (s, 1H), 7.06 (t, 1H),
8.99 (d, 1H), 6.62 (s, 1H), 6.8 (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).

Sintesls del dcldo 4-{furan-3-iimetoxl}-1H-indol-2-carboxlilico

(95):
(1) Paso A: Etlléster del écldo 4-(furan-3-ilmet xl)-1H-Indol-2-
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carboxlilico (96).

Se agrega lentamente DEAD (2.1 mililitros, 13.65 milimoles) a
una solucidn de etiléster del acido 4-hidroxi-1H-indol-2-carboxilico
79 (2 gramos, 9.75 milimoles), trifenilfosfina (3.58 gramos, 132.65
milimoles), y furan-3-il-metanol (1.18 mililitros, 12.26 milimoles) en
10 mililitros de tetrahidrofurano, de tal manera que la temperatura
siempre permanezca debajo de 30°C. La agitaciébn se continda
durante 2 horas, y luego se evapora el solvente. El residuo crudo se
tritura con éter, y el precipitado blanco se filtra. Contiene
principalmente el producto. El licor madre se purifica mediante
cromatografia (ciclohexano:EtOAc/95:5), y se combina con el primer
precipitado. Rendimiento: 3 gramos (>100 por ciento).

(2) Paso B: Acldo 4-(furan-3-limetoxl)-1H-indol-2-carboxllic
(985).

El etiléster del acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico
96 obtenido anteriormente, se mezcla con una solucién 1M de KOH
en EtOH (35 mililitros, 35 milimoles), y se agita durante 24 horas.
Luego se evapora el solvente, y el residuo se divide entre agua y
éter. La capa de agua se acidifica con HCI, y se extrae dos veces
con EtOAc. Las capas organicas combinadas se lavan con salmuera,
se secan sobre sulfato de sodio anhidro, se filtran, y se evaporan
para un polvo blanco.

Rendimiento: 1.83 gramos (65 por ciento). MS (ESI): 258.0 [M+H]*,
1H-RMN (DMSO-dg): 5 (ppm) 12.79 (br s, 1H), 11.71 (s, 1H), 7.81 (s,
1H), 7.67 (s, 1H), 7.13 (m, 1H), 7.01 (m, 2H), 6.82 (m, 2H), 5.07 (s,
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2H).
ElJamplo 37
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-ll}-amida del &cldo

4-(furan-3-limetoxi)-1H-Indol-2-carboxllico

N
o

;-Q'—\_O_o.,

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico 95
{(ver el Ejemplo 36), y la amina 21.
MS (ESI): 467 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.48 (s, 1H),
8.13 (d, 1H), 7.81 (s, 1H), 768 (t, 1H), 7.22 (d, 1H), 7.06 (t, 1H), 6.98
(d, 1H), 6.82 (s, 1H), 8.8 (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).

Elemplo 38

{1-[2-((3S,4S)-4-hidroxi-3-metil-plperidin-1-1l)-etil]-plperidin-4-i1}-

amlida del 4cldo 4-(furan-3-limetoxl)-1H-Indol-2-carboxlilico

? _
R0
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Este ¢compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del édcido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxilico 95-
(para la preparacién, ver el Ejemplo 368), y la amina 14.
MS (ESI): 481.2 [M+H]", 1H-RMN (CD,-OD): & (ppm) 7.63 (s, 1H),
7.51 (s, 1H), 7.23 (s, 1H), 7.13 (t, 1H), 7.04 (d, 1H), 6.8 {(d, 1H), 6.57
(s, 1H), 5.08 (s, 2H), 3.8 (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), 151-1.83 (m, 5H), 0.99
(d, 3H).
Ejemplo 39
{1-[(S)-2-(4-hidroxi-piperidin-1-ll)-propil]-plperidin-4-li}-amida del

écldo 4-(furan-3-ilmetoxl)-1H-Indol-2-carboxilico

g
o

;-O‘}Oou

Este compuesto se sintetiza de una manera analoga al Ejemplo
1. partir del acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxilico 95
(ver el Ejemplo 36), y la amina 50.
MS (ESI): 481.2 [M+H]", 1H-RMN (DMSO-dg): & (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),
68.99 (d, 1H), 6.82 (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), 2.68-2.75 (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).



15

20

25

364

120

E]Jemplo 40
{1-[(S)-2-((38,48)-4-hidroxl|-3-metll-piperidin-1-l1)-propli]-

plperidin-4-il}-amida del é&cido 4-{furan-3-limetoxl)-1H-Indol-2-

N
-

;-O")_Q..m.

Este compuesto se sintetiza de una manera andloga al Ejemplo

carboxillco

1, a partir del acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico 95
(ver el Ejemplo 36), y la amina 586.

MS (ESI): 495.2 [M+H]*, 1H-RMN (DMSO-ds): 5 (ppm) 11.48 (s, 1H),
8.14 (d, 1H), 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), 0.81 (d, 3H), 0.86 (d, 3H).

EjJempio 41

[1-(2-azepan-1-il-etil)-plperidin-4-l]]-amida del #&clido 4-benclloxl-

1H-Indol-2-carboxlilico

O?IIH:-Q-\_O
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-benciloxi-tH-indol-2-carboxllico y la amina 5.
MS (ES!): 475.3 [M+H]*, 1H-RMN (DMSO-de): & (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).
Ejemplo 42
Diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-li)metil]-
plperidin-4-il}-amida del &cldo 4-(5-cloro-benzofuran-3-limetoxl)-

1H-Indol-2-carboxilico

E‘&H,' G'O_ij:)

Este compuesto se sintetiza a partir del acido 4-(5-cloro-
benzofuran-3-ilmetoxi)-1H-indol-carboxllico (87) (para la preparacion,
ver mas adelante), y la amina 61, de una manera analoga al método
descrito en el Ejemplo 1.

Rendimiento: 200 miligramos (59 por ciento). MS (ESI): 575 [M+H]",
1H-RMN (DMSO-d¢): & (ppm) 11.5 m(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).
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Esgquema de Reaccién 13:

¥ mb”*"— fex

Sintesls del 2-etlléster de 1-terbutll-éster del éicildo 4-hidroxi-
Indol-1,2-dlcarboxilico (102):

(1) Paso A: 2-etlléster de 1-terbutil-éster del dcido 4-benclloxl-
indol-1,2-dlcarboxilico (103)

El etiléster del dcido 4-benciloxi-1H-indol-2-carboxilico (50
miligramos, 169.3 milimoles) se disuelve en 500 mililitros de acetato
de etilo, y se agrega DMAP (141 miligramos, 3.4 milimoles). Luego la
mezcla se enfria a 0°C, y se agrega por goteo BOC,0 (36.9 gramos,
169.3 milimoles), disuelto en 20 mililitros de acetato de etilo.
Después de que se termina la adicién, la mezcla de reacciéon se deja
agitdandose durante la noche a temperatura ambiente. La mezcla se
lava con &acido tartdrico 1M y salmuera. Las capas organicas se
secan sobre sulfato de sodio, y se evaporan.

Rendimiento: 72 gramos de un aceite incoloro, el cual se utiliza en el

siguiente paso sin mayor purificacion.
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MS (ESI): 396 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 7.51 {(m, 1H),
7.47 (m, 2H), 7.40 (m, 1H), 7.38 (m, 2H), 7.31 (m, 1H), 7.21 (s. 1H),
8.92 (d, 1H), 5.28 (s, 2H), 4.28 (q, 2H), 1.56 (s, 9H), 1.31 (t, 3H).
(2) Paso B: 2-otlléster de 1-terbutiléster del &cldo 4-hidroxi-
Indol-1,2-dicarboxilico (102)
El 103 (46.2 gramos, 116.8 milimoles) se disuelve en etanol

(300 milllitros), y después de |la adicién de formiato de amonio (8.3
gramos, 128.5 milimoles) y de Pd-C a 10 por ciento (5 gramos), la
mezcla se agita a temperatura ambiente durante 1 hora. Luego la
mezcla se filtra. La evaporacion bajo presion reducida dio 6.89
gramos de un sdlido blanco, el cual se purifica adicionalmente
mediante recristalizacién a partir de éter/hexanos.

Rendimiento: 27.75 gramos (78 por ciento). MS (ESI): 304 [M-H},
1H-RMN (DMSO-dg): 8 (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).

Sintesls del dcldo 4-(5-cloro-benzofuran-3-limetoxl}-1H-Iindol-2-

carboxlilico {87):

(1) Paso A: 2-(benzotriazol-1-iimetoxi)-5-cloro-benzaldehido
(98).

Se disuelve 5-cloro-2-hidroxi-benzaldehlido (8.45 gramos, 54
milimoles) en N,N-dimetilformamida (100 mililitros), y después de la
adicibn de 1-(clorometil)-1H-benzotriazol (9.96 gramos, 59.4
milimoles) y K2CO3 (9.7 gramos, 70.2 milimoles), la mezcia se agita a
45°C durante 1 hora (control con cromatografia de capa delgada).

Luego la mezcla se evapora bajo un alto vaclo. El residuo se diluye
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con acetato de etilo, se lava con salmuera, y e seca aobre Na,S0O,.
La evaporacion dio 3.9 gramos de un sdélido incoloro. El producto se
utiliza en el siguiente paso sin mayor purificacién.

Rendimiento: 17 gramos (100 por ciento) de un sélido blanco. MS
(ESI): 288 [M+H]*, 1H-RMN (DMSO-d¢): 8 (ppm) 10.01 (s, tH), 8.08
(d, 1H), 7.97 (d, 1H), 7.78 (dd, 1H), 7.68 (d, 1H), 7.62 (dd, 1H), 7.55
(d, 1H), 7.43 (dd, 1H), 6.95 (s, 2H).

(2) Paso B: 1-(4-cloro-2-oxiranili-fenoximetil)-1H-benzotriazol
(99).

El 98 (15.5 gramos, 54 milimoleg) se disuelve en 150 mililitros
de DCM y 150 mililitros de una solucién acuosa de hidréxido de sodio
al 40 por ciento. Después de la adicién de yoduro de trimetilsulfonio
(14.3 gramos, 70.2 milimoles) y yoduro de tetrabutilamonio (1.4
gramos, 3.8 milimoles), la mezcla se pone a refiujo durante 18 horas.
La mezcla de reaccién se diluye con DCM, se lava con agua, y las
capas orgédnicas se secan sobre Na.SO,. La evaporacion dio 18.7
gramos de un aceite amarillo, el cual se purifica adicionalmente
mediante cromatografia por evaporaciéon (gel de silice, acetato de
etilo/hexanos, 3:7).

Rendimiento: 11.7 gramos (72 por ciento) de un aceite incolora. MS
(ESI): 302 [M+H]*, 1H-RMN (DMSO-d,): & (ppm) 8.08 (d, 1H), 7.82
(d, 1H), 7.62 (dd, 1H), 7.5 (dd, 1H), 7.45 (dd, 1H), 7.4 (dd, 1H}, 6.92
(d, 1H), 6.83 (dd, 1H), 3.8 (m, 1H), 2.8 (dd, 2H), 2.48 (dd, tH).

(3) Paso C: (6-cloro-benzofuran-3-il)-metanol (100).

El 99 (25.7 gramos, 85.1 milimoles) se disuelve en 300
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mililitros de tetrahidrofurano y se enfrla a -78°C. Se agrega por
goteo una solucién 2M de LDA en tetrahidrofurano (93.7 mililitros,
187.4 milimoles) dentro de 45 minutos. La mezcla de reaccién se
deja calentar a temperatura ambiente dentro de 17 horas. Luego la
mezcla de reaccidén se apaga con una solucién acuosa saturada de
cloruro de amonio, y se evapora bajo presiéon reducida. El residuo se
diluye con acetato de etilo, se lava con agua y salmuera, y s.e seca
sobre sulfato de sodio. La evaporacién dio 17.2 gramos de una
resina castafla, la cual se purifica adicionalmente mediante
cromatografla por evaporacion (gel de sillice, acetato de
etilo/hexanos, 2:8).

Rendimiento: 10.4 miligramos de un sdlido blanco (87 por ciento).
MS (ESI): 181 [M-H]", 1TH-RMN (DMSO-dg): 5 (ppm) 7.81 (d, 1H), 7.72
(d, 1H), 7.56 (d, 1H), 7.32 (dd, 1H), 5.18 (t, 1H), 4.58 (d, 2H).

(4) Paso D: 2-etliéster de 1-terbutll-éster del dcido 4-(5-cloro-
benzofuran-3-limetoxi)-indol-1,2-dicarboxilico (101).

Se disuelven el 100 (4 gramos, 21.9 milimoles), el 102 (6.7
gramos, 21.9 milimoles), trifenilfosfina (17.3 gramos, 85.8 milimoles),
y una solucién de azadicarboxilato de dietilo al 40 por ciento (31.8
mililitros, 85.8 milimoles) en tetrahidrofurano, y se enfrian a 0°C.
Luego se agrega por goteo una solucién de N-etildi-isopropilamina
(11.2 mililitros, 85.8 milimoles) en tetrahidrofurano. Después de que
se termina la adicién, la mezcla se agita a temperatura ambiente
durante 2 horas. Luego la mezcla se evapora bajo presidon reducida.

El residuo se diluye con acetato de etilo, se lava con una solucién
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saturada de NaHCOj;, y se seca sobre NazSO,. El producto crudo se
purifica mediante cromatograffa por evaporacién (acetato de
etilo/hexanos (3:7), gel de silice).

Rendimiento: 7.7 gramos (75 por ciento) de un acelte ligeramente
coloreado. MS (ESI): 469 [M]*, 1H-RMN (DMSO-dg): 5 (ppm) 8.27 (s,
1H), 7.79 (d, 1H), 7.63 (d, 1H), 7.53 (d, 1H), 7.40 (d, 1H), 7.36 (dd,
1H), 7.21 (s, 1H), 7.04 (d, 1H), 5.42 (s, 2H), 4.29 (q, 2H), 1.55 (s,
9H), 1.29 (t, 3H).

(5) Paso E: Acido 4-(5-cloro-benzofuran-3-limetoxi)-1H-indol-2-
carboxlilico (87).

Se disuelve el 101 (7.7 gramos, 16.3 milimoles) en 15 mitilitros
de una mezcla de 1:1:1 de tetrahidrofurano/agua/etanol, y después
de la adicién de perlas de KOH (5.4 gramos, 81.8 milimoles), la
mezcla se agita durante 2 horas a 85°C. Luego la fase orgénica se
evapora bajo presién reducida. E! residuo se disuelve en acetato de
etilo, se acidifica con HCI 2N, y se filtra. El producto crudo se
purifica mediante cristalizacion a partir de acetato de etilo.
Rendimiento: 4.4 gramos (79 por ciento) de cristales blancos. MS
(ES1): 340 [M-H]", 1H-RMN (DMSO-d¢): & (ppm) 12.8 (s, 1H), 11.7 (s,
1H), 8.25 (s, 1H), 7.79 (d, 1H), 7.62 (d, 1H), 7.35 (dd, 1H), 7.15 (dd,
1H), 7.0-7.05 (m, 2H), 8.71 (d, 1H), 5.39 (s, 2H).

Ejemplo 43
[1-(2-azepan-1-ll-otll)-plperidin-4-li]-amida del &cido 4-(5-cloro-

benz furan-3-ilmet xi)-1H-Indol-2-carboxilic

37
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Este compuesto se sintetiza a partir del acido 4-(5-cloro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 87 (ver el Ejemplo 42),
y la amina 5, de una manera andloga al método descrito en el
Ejemplo 1.
Rendimiento: 52 miligramos (16 por ciento). MS (ESI): 549 [M+H]",
1H-RMN (DMSO-dg): 8 (ppm) 10.98 (br s, 1H), 8.12 (s, 1H), 7.68 (d,
1H), 7.53 (d, 1H), 7.0-7.2 (m, 5H), 6.65 (d, 1H), 5.43 (s, 2H), 3.75
(m, 1H), 2.35-2.85 (m, 12H), 2.1 (m, 2H), 1.8 (m, H), 1.5-1.8 (m, 8H).
Ejemplo 44

{1-[2-(4-hidroxI-plperidin-1-11)-eti(]-plperidin-4-11}-amida del acldo

4-(8-cloro-benzofuran-3-limetoxi)-1H-Indol-2-carboxilico

éfHOxOo..

Este compuesto se sintetiza a partir del acido 4-(5-cloro-

<l

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 97 (ver el Ejemplo 42),

y la amina 21, de una manera analoga al método descrito en el
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Ejemplo 1.

Rendimiento: 50 miligramos (24 por ciento). MS (ESI): 5§51 [M+H]*,
1H-RMN (DMSO-dg): & (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), 1.85 (m, 4H), 1.25-1.8 (m, 8H).

Elempio 46
{1-[2-((38,48)-4-hidrox|-3-metli-piperidin-1-il)-etil]-piperidin-4-11}-
amida del é&cido 4-(5-cloro-benzofuran-3-limetoxl)-1H-Indol-2-

carboxllico

q{}? |
écfﬁ-O'xQ..o..

Este compuesto se sintetiza a partir del acido 4-(5-cloro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxlilico 97 (ver el Ejempio 42),
y la amina 14, de una manera andloga al método descrito en el
Ejemplo 1.
Rendimiento: 85 miligramos (45 por ciento). MS (ESI): 565 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.29 (br s, 1H), 8.2 (d, 1H), 8.1 (s,
1H), 7.74 (s, 1H), 7.57 (d, 1H), 7.34 (d, 1H), 7.22 (s, 1H), 7.08 (m,
1H), 6.72 (d, 1H), 5.39 (s, 2H), 2.8-4.1 (m, 15H), 1.75-2.2 (m, 8H),
1.00 (d, 3H).

i
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Ejemplo 46
Diclorhidrato de {1-[(S)-2-(4-hidrox|-piperidin-1-ll)-proplil]-
piperidin-4-il}-amida del écldo 4-(S5-cloro-benzofuran-3-limetoxl)-

1H-Indol-2-carboxllico

@ .
éﬁo'}(}m

Este compuesto se sintetiza a partir del acido 4-(5-cloro-

benzofuran-3-ilmetoxi)-1H-Indol-2-carboxilico 87 (ver el Ejemplo 42),
y la amina 50, de una manera andloga al método descrito en el
Ejemplo 1.

Rendimiento: 125 miligramos (71 por ciento): MS (ESI): 565 [M+H]",
1H-RMN (DMSO-ds): 8 (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)

(rotdmeros).

Elemplo 47
Diclorhidrato de ({1-[(S)-2-((3S,48)-4-hildroxi-3-metll-piperidin-1-
11)-propil]-piperidin-4-il}-amida del 4cldo 4-({5-cloro-benzofuran-3-

limetoxl)-1H-Indol-2-carboxlilico.

373
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Este compuesto se sintetiza a partir del acido 4-(5-cloro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxlilico 97 (ver el Ejemplo 42),
y la amina 56, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 123 miligramos (64 por ciento). MS (ESI): 579 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.5 (8, 1H), 10.4-10.8 (br 2H), 8.52 (d,
1H), 8.26 (s, 1H), 7.77 (d, 1H), 7.88 (d, 1H), 7.38 (dd, 1H), 7.23 (s,
1H), 7.12 (dd, 1H), 7.03 (d, 1H), 8.7 (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),
0.84 (d, 3H).

Elemplo 48

Diclorhidrato de {1-[(1S,9aR)-1-(octahldro-quinolizin-1-il)metii}-
plperidin-4-il1}-amida del é4cldo 4-(4-fluoro-benzofuran-3-limetoxl)-

1H-Indol-2-carboxliico

399
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Este compuesto se sintetiza partir del acido 4-(4-fluoro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico (104) (para la
preparacién, ver mas adelante), y la amina 61, de una manera
analoga al método descrito en el Ejemplo 1.
Rendimiento: 49 miligramos (22.5 por ciento). MS (ESI): 559.3
[M+H]*, 1TH-RMN (DMSO-ds): & (ppm) 11.5 (8, 1H), 10.5 (br d, 1H),
10.2 (br d, 1H), 8.45 (m, 1H), 8.25 (s, 1H), 7.5 (d, 1H), 7.38 (m, 1H),
7.25 (m, 1H), 7.1 (m, 2H), 7.03 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 4.0
(m, 1H), 2.8-3.8 (m, 14H), 1.3-2.1 (m, 12H).

carboxillco (104):

Este compuesto se sintetiza partir de 2-fluoro-8-hidroxi-

benzaldehido, de una manera analoga al método descrito para el 87
(ver el Ejemplo 42).

Rendimiento: 220 miligramos (49 por ciento) de cristales blancos. MS
(ESI): 324.3 [M-H]".

Ejemplo 49 |

Diclorhidrato de {1-[2-(4-hidroxl-plperidin-1-il)-etli]-plperidin-4-
il}-amida del acido 4-(4-fluoro-benzofuran-3-limetoxl)-1H-indol-2-

carboxillico

E?IHOxO,,,,
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Este compuesto se sintetiza a partir del acido 4-(4-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxflico (104) (ver el Ejemplo
48), y la amina 21, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 100 miligramos (61 por ciento). MS (ESI): 535 [M+H]",
1H-RMN (DMSO-dg): & (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), 8.7 (d, 1H), 5.3 (s, 2H), 5.05 (br, 1H), 4.05
(m, 1H), 2.8-3.75 (m, 13H), 1.65-2.1 (m, 8H).

Elemplo §0

Diclorhildrato de ({1-[(1S,9aR)-1-(octahldro-quinolizin-1-ll)metil]-
piperidin-4-ll1}-amida del #é&cldo 4-(benzofuran-3-ilmetoxi)-1H-

Indol-2-carboxllico

Este compuesto se sintetiza a partir del acido 4-(benzofuran-3-
ilmetoxi)-1H-indol-2-carboxllico (105) (para la preparacién, ver méas
adelante), y la amina 61, de una manera andloga al método descrito
en el Ejemplo 1.

Rendimiento: 68 miligramos (34 por ciento). MS (ESI): 541 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.56 (s, 1H), 10.5 (br d, 1H), 10.2 (br
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d, 1H), 8.5 (t, 1H), 8.18 (s, 1H), 7.72 (d, 1H), 7.6 (d, 1H), 7.25-7.35
(m, 3H), 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).
Sintesis del dcildo 4-(benzofuran-3-limetoxi)-1H-indol-2-
carboxilico {108):

Este compuesto se sintetiza a partir de 2-hidroxi-benzaldehldo,
de una manera andloga al método descrito para el 97 (ver el Ejemplo
42).

MS (ESI): 306 [M-H], tH-RMN (DMSO-d¢): & (ppm) 12.8 (br 8, 1H),
11.7 (s, 1H), 8.15 (s, 1H), 7.73 (d, 1H), 7.58 (d, 1H), 7.33 (dd, 1H),
7.29 (dd, 1H), 7.15 (dd, 1H), 7.05 (s, 1H), 7.02 (d, 1H), 8.73 (d, 1H),
5.38 (s, 2H).
Ejemplo 51
{1-[2-(4-hidroxI-plperidin-1-il)-etll]-plperidin-4-i1}-amida del 4cldo

4-(benzofuran-3-limetoxi)-1H-Iindol-2-carboxlilico

;_O_\_O-ou

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-(benzofuran-3-iimetoxi)-1H-indol-2-carboxllico
105 (ver ol Ejemplo 50), y la amina 21.
MS (ESI): 517.2 [M+H]", 1TH-RMN (DMSO-ds): 8 (ppm) 11.48 (s, 1H),



10

15

20

25

75

134

8.17 (s, 1H), 8.1 (d, 1H), 7.72 (d, 1H), 7.81 (d, 1H), 7.35 (t, 1H), 7.28
(d, 1H), 7.18 (s, 1H), 7.08 (t, 1H), 7.01 (d, 1H), 6.71 (d, 1H), 5.35 (s,
2H), 4.48 (d, 1H), 3.71 (m, 1H), 3.39 (m, 1H), 2.84 (m, 2H), 2.69 (m,
2H), 2.35 (m, 4H), 1.98 (m, 4H), 1.69 (m, 4H), 148 (m, 2H), 1.34 (m,
2H).

Elemplo 62
{1-[2-{(3S,4S8)-4-hidroxi-3-metll-plperidin-1-11)-etil]-plperidin-4-l1}-

amida del dcldo 4-(benzofuran-3-iimetoxl)-1H-indol-2-carboxilico

e
C?I;M;O'\_Qm

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del 4cido 4-(benzofuran-3-iimetoxi)-1H-indol-2-carboxllico
105 (ver el Ejemplo 50), y la amina 14.
MS (ESI): 531.2 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.48 (s, 1H),
8.17 (s, 1H), 8.11 (d, 1H), 7.72 (d, 1H), 7.81 (d, 1H), 7.35 (t, 1H),
7.29 (t, 1H), 7.19 (s, 1H), 7.09 (t, 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,
5H), 2.34 (m, 4H), 1.83-2.04 (m, 3H), 165-1.77 (m, 3H), 1.27-1.83 (m,
5H), 0.85 (d, 3H).
Elempio 63
{1-[(S)-2-(4-hidroxI-piperidin-1-11)-propil]-plperidin-4-11}-amida del
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dcldo 4-(benzofuran-3-limetoxl)-1H-indol-2-carboxilico

éﬁo_;Ow

Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico
105 (ver el Ejemplo 50), y la amina 50.
MS (ESI): 531.3 [M+H]*, 1H-RMN (DMSO-d,s): 5 (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 (d, 1H), 7.09 (t, 1H), 7.01 (d, 1H), 8.71 (d, 1H),
5.35 (s, 2H), 4.44 (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), 1.80 (m, 1H), 1.63-1.77 (m, 3H),
1.4-1.8 (m, 3H), 1.2-1.38 (m, 3H), 0.80 (d, 3H).
Elemplo 54
{1-[(S)-2-((3S,48)-4-hldrox|-3-metil-plperidin-1-il)-propll]-
piperidin-4-il}-amida del &cldo 4-(benzofuran-3-iimetoxl)-1H-

indol-2-carboxilico

@
R0y (e

Este compuesto se sintetiza de una manera analoga al Ejemplo
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1, a partir del &cido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico
105 (ver el Ejemplo 50), y la amina 56.

MS (ESI): 545.2 [M+H]*, 1H-RMN (DMSO-d,): 5 (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 (t, 1H), 7.01 (d, 1H), 6.71 (d, 1H),
5.35 (s, 2H), 4.43 (d, 1H), 3.71 (m, 1H), 2.59-2.92 (m, 6H), 2.31 (m,
1H), 2.22 (m, 1H), 2.01-2.17 (m, 2H), 1.88 {m, 2H), 1.86-1.768 (m,
3H), 1.2-1.58 (m, 4H), 0.89 (d, 3H), 0.86 (d, 3H).

Elemplo 68

Diclorhidrato de ({1-[(1S,9aR)-1-{octahldro-quinolizin-1-l1)metli]-
plperidin-4-l11}-amida del &cldo 4-(8-fluoro-benzofuran-3-limetoxl)-

1H-Indol-2-carboxilico

F

é:n “0‘83
Este compuesto se sintetiza a partir del acido 4-(6-fluoro-
benzofuran-3-iimetoxi)-1H-indoi-2-carboxiiico (108) (para la
preparacién, ver mas adelante), y la amina 61, de una manera
analoga al método descrito en el Ejemplo 1.
Rendimiento: 80 miligramos (41.2 por ciento). MS (ESI): 559 [M+H]"*,

1H-RMN (DMSO-de): & (ppm) 11.55 (s, 1H), 10.83 (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
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(m, 1H), 7.2 (m, 1H), 7.1 (d, 1H), 7.03 (d, 1H),6.7 (d, 1H), 5.35 (s,
2H), 4.0 (m, 1H), 2.6-3.6 (m, 14H), 1.3-2.1 (m, 12H).
Esquema de Reacclén 14:

55 "f’;,“ 55 'r.:-.'.'-"g? ;Si‘v B P
QLS ‘JQ

(1) Paso A: Etiléster del dcldo (3-fluoro-fenoxl)-acético (107).

Se disuelve 3-fluoro-fenol (100 gramos, 882 milimoles) en
acetona (250 mililitros), y después de la adicién de etiléster del
dcido cloroacético (114 mililitros, 1.07 moles) y K2CO, (249 gramos,
1.78 moles), la mezcla se pone a reflujo durante 24 horas. Después
de enfriar a 0°C, la mezcla se filira, y el filtrado se evapora bajo
presidn reducida. Rendimiento: 198 gramos (100 por ciento) de un
aceite rojo.

(2) Paso B: Dletll-aster del #acldo 2-(3-fluoro-fenoxi)-3-oxo-
succinico (108)

El NaH al 60 por ciento en aceite minera (19.5 gramos, 488.4

milimoles) se cubre con 600 mililitros de dietil-éter seco. Se agrega

por goteo etanol (28.1 mililitros, 444 milimoles) dentro de 25
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minutos. Luego se agrega por goteo dietil-éster del acido oxélico (66
mililitros, 488 milimoles) dentro de 20 minutos. Después de 10
minutos de agitacién a temperatura ambiente, la mezcla se calienta a
reflujo. Se agrega por goteo una solucién del 107 (88 gramos, 444
milimoles) en 80 mililitros de dietil-éter seco dentro de 30 minutos, y
la mezcla se deja a reflujo durante 1 hora. Después de enfriar a
temperatura ambiente, la mezcla de reaccién se vierte sobre HC| 2M
(400 mililitros)/hielo (400 gramos), y se extrae con dietil-éter. Las
capas organicas se secan sobre sulfato de sodio, se filtran, y se
evaporan. El producto crudo se purifica mediante filtracién sobre gel
de sllice (acetato de etilo/hexano, 1:1). La evaporacién dio 140
gramos de un aceite rojo. El aceite mineral se pudo remover
utilizando un embudo de separacién. Rendimiento: 132 gramos (100
por ciento).

(3) Paso C: Dietil-éster del écldo 6-fluoro-benzofuran-2,3-
dlicarboxiiico (109)

Se disuelve el 108 (66 gramos, 221.3 milimoles) en 245
mililitros de acido sulfarico concentrado y enfriado (-15°C), y se agita
durante 3 horas, mientras que se calienta lentamente la mezcla de
reaccién a temperatura ambiente. Luego la mezcla se vierte sobre 1
kilogramo de hielo, y se extrae con dietil-éter. Las capas orgdnicas
se lavan con salmuera, se secan sobre sulfato de sodio, se filtran y
se evaporan. El producto crudo se utiliza en el siguiente paso sin
mayor purificacién.

Rendimiento: 19.7 gramos (32 por ciento) de un aceite amarillo. MS
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(ESI): 281 [M+H]*. 1H-RMN (DMSO-ds): 8 (ppm) 7.88 (dd, 1H), 7.82
(dd, 1H), 7.35 (ddd, 1H), 4.38 (m, 4H), 1.33 (t, 3H), 1.32 (t, 6H). La
ciclacién dio exclusivamente el benzofurano 6-sustituido.

(4) Paso D: Etll-éster del édcldo 6-fluoro-benzofuran-3-
carboxllico {(110)

Se disuelve el 109 (40 gramos, 142.7 milimoles) en 300
mililitros de sulféxido de dimetilo, y después de la adicién de cloruro
de sodio (16.7 gramos, 285.4 milimoles) y agua (5.1 mililitros), la
mezcla se agita durante 4 horas a 1680°C (temperatura de la mezcla
de reaccidn). Luego la mezcla se deja enfriar y se evapora en un alto
vacio. El residuo se disuelve en acetato de etilo, se lava con agua y
salmuera, y se seca sobre sulfato de sodio. La evaporacién dio 14.8
gramos de un aceite rojo, el cual se purifica adicionalmente mediante
filtracion sobre gel de sllice (acetato de etilo/hexanos, 2:8).
Rendimiento: 7.8 gramos (26 por ciento) de un sélido amarillo., MS
(ESIl): 208 [M]*, 1H-RMN (DMSO-dg): & (ppm) 8.77 (8, 1H), 7.92 (dd,
1H), 7.68 (dd, 1H), 7.29 (ddd, 1H), 4.35 (q, 2H), 1.32 (t, 3H).

(5) Paso E: (6-fluoro-benzofuran-3-ll)-metanol (111)

Se diluye una solucién de LiAlH4 en tetrahidrofurano (75.9
mililitros, 75.9 milimoles) con 100 mililitros de tetrahidrofurano, y se
enfrla a 0°C. Se disuelve el 110 (7.9 gramos, 37.9 milimoles) en 100
mililitros de tetrahidrofurano, y se agrega por goteo dentro de 30
minutos. Después de que se termina la adicién, la mezcla se deja
agitdndose a temperatura ambiente durante 2 horas. Luego la mezcla

de reaccion se enfrla a -15°C, y se agregan muy lentamente 10
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mililitros de una solucién de NaOH 1M. La mezcla se filtra sobre
Celite, y la evaporacién bajo presién reducida dio 5.3 gramos de un
aceite amarillo.

(6) Paso F: 2-etil-éster de 1-terbutll-éster del a4cido 4-(6-fluoro-
benzofuran-3-limetoxi)-indol-1,2-dicarboxlilico (112)

Se disuelven el 111 (2 gramos, 12 milimoles), el 102 (3.7
gramos, 12 milimoles), trifenilfosfina (9.4 gramos, 38.1 milimoles) de
DIPEA (62 mililitros, 36.1 milimoles) en 50 mililitros de
tetrahidrofurano, y se enfrian a 0°C. Luego se agrega por goteo una
solucién de azodicarboxilato de etilo al 40 por ciento en
tetrahidrofurano (15.7 mililitros, 36.1 milimoles). Después de que se
termina la adicién, la mezcla se agita durante 16 horas (contro! con
cromatografia de capa delgada) a temperatura ambiente. Entonces la
mezcla se evapora bajo presion reducida. Ei residuo se diluye con
acetato de etilo, se lava con una solucién saturada de NaHCO, y
NaCl, y se seca sobre Na,SO,. El producto crudo se purifica
médiante cromatografia por evaporacién (acetato de etilo/hexanos,
1:8), gel de sllice).

Rendimiento: 1.2 gramos (22 por ciento) de un aceite rojo. MS (ESI):
454 [M+H]", 1TH-RMN (DMSO-d,): & (ppm) 8.22 (s, 1H), 7.73 (dd, 1H),
7.58 (dd, 1H), 7.53 (d, 1H), 7.38-7.40 (m, 2H), 7.15-77.25 (m, 1H),
7.05 (d, 1H), 5.43 (s, 2H), 4.05 {q, 2H), 155 (s, 9H), 1.29 (t, 3H).

(7) Paso G: Acldo 4-(8-fluoro-benzofuran-3-iimetoxl)-1H-Indol-
2-carboxlillco

Se disuelve el 112 (1.2 gramos, 2.6 milimcles) en 30 mililitros
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de una mezcla de 1:1:1 de tetrahidrofurano, etanol, y agua. Después
de la adicion de perlas de KOH (742 miligramos, 13.2 milimoles), la
mezcla se agita durante 2 horas (control con cromatografia de capa
deigada) a 85°C. Luego se remueve el solvente orgdnico bajo presién
reducida. El residuo se enfrla a 0°C, y se trata con HCI 2M. EI
producto crudo se filtra y se seca bajo un alto vaclo. El producto
crudo (800 miligramos) se recristaliza a partir de acetato de etilo.
Rendimiento: 520 miligramos (80 por ciento) de cristales incoloros.
MS (ESI): 324 [M-H]", 1TH-RMN (DMSO-d,): 5 (ppm) 12.8 (br s, 1H),
11.7 (s, 1H), 8.18 (s, 1H), 7.73 (dd, 1H), 7.57 (dd, 1H), 7.18 (dd, 1H),
7.15 (d, 1H), 7.05 (s, 1H), 7.02 (d, 1H), 8.72 (d, 1H), 5.38 (s, 2H).
Elemplo 56

Diclorhidrato de ({1-[2-(4-hidroxi-piperidin-1-l1)-etil]-plperidin-4-
il1}-amida del écldo 4-(6-fluoro-benzofuran-3-limetoxl)-1H-indol-2-

carboxllico

&Mox@,.

Este compuesto se sintetiza a partir del acido 4-(6-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 108 (ver el Ejemplo 55)
y la amina 21, de una manera analoga al meétodo descrito en el

Ejemplo 1.
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Rendimiento: 70 miligramos (38 por ciento). MS (ESI): 535
[M+H]*, 1H-RMN (DMSO-ds): 5 (ppm) 11.5 (s, 1H), 10.55 (br, 1H),
10.45 (br, 1H), 8.5 (br d, 1H), 8.2 (s, 1H), 7.7 (dd, 1H), 7.8 (dd, 2H),
7.15-7.25 (m, 2H), 7.1 (dd, 1H), 7.03 (d, 1H), 5.35 (s, 2H), 5.0 (br
1H), 4.05 (m, 1H), 2.8-3.7 (m, 13H), 1.7-2.1 (m, 8H).

Elemplo 57
Diclorhidrato de {1-[2-((35,4S)-4-hidroxi-3-metll-plperidin-1-il)-
otll]-piperidin-4-ll}-amida del #écldo 4-(6-fluoro-benzofuran-3-

limetoxl)-1H-Indol-2-carboxlilico.

Este compuesto se sintetiza a partir del acido 4-(8-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 106 (ver el Ejemplo 55)
y la amina 14, de una manera analoga al método descrito en sl
Ejemplo 1.

Rendimiento: 135 miligramos (71 por ciento). MS (ESI): 549
[M+H]*, 1H-RMN (DMSO-de): & (ppm) 11.5 (s, 1H), 10.85 (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-
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4.2 (m, 14H), 1.75-2.2 (m, 8H), 0.93 {(d, 3H).

Ejemplo S8

Diclorhidrato de {1-[(S)-2-(4-hidroxl-plperidin-1-l1)-propll]-
plperidin-4-l1}-amida del écldo 4-(8-fluoro-benzofuran-3-limetoxl)-

1H-indol-2-carboxilico

F

0 :
N "‘Q)—O-ou

Este compuesto se sintetiza a partir del acido 4-(8-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 106 (ver el Ejemplo 55)
y la amina 50, de una manera analoga al método descrito en el
Ejemplo 1.
Rendimiento: 75 miligramos (38 por ciento). MS (ESI): 548
[M+H]*, 1H-RMN (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), 2.8-41 (m, 13H), 1.7-2.2 (m, 8H), 1.35/13 (d, 3H)
(rotameros).
Ejemplo 59
{1-[(S)-2-((38,48)-hidroxi-3-metil-plperidin-1-il)-propll]-piperidin-
4-i1}-amida del écldo 4-(6-fluoro-benzofuran-3-limetoxi)-1H-Indol-

2-carboxilico
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-(8-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico 106 (ver el Ejempio 55) y |la amina 586.
MS (ESI): 463.2 [M+H]*, 1H-RMN (DMSO-de): & (ppm) 11.48 (s, 1H),
8.19 (s, 1H), 8.11 (d, 1H), 7.71 (dd, 1H), 7.58 (dd, 1H), 719 (m, 2H),
7.08 (t, 1H), 7.01 (d, 1H), 8.7 (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 (m,
2H), 1.89 (m, 2H), 1.64-1.78 (m, 3H), 1.42-1.59 (m, 2H), 1.2-1.4 (m,
2H), .9 (d, 3H), 0.88 (d, 3H).
Elempio 60
{1-[(15,9aR)-1-(octahidro-quinolizin-1-l1)metll]-plperidin-4-il}-
amida del éacido 4-(5-fluoro-benzofuran-3-limetoxli)-1H-Indol-2-

carboxlillico

WO‘&}
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Este compuesto se sintetiza a partir del acido 4-(6-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 113 (para la
preparacion, ver mas adelante) y la amina 61, de una manera
analoga al método descrito en el Ejemplo 1.

Rendimiento: 840 miligramos (72.5 por ciento). MS (ESI): 559

[M+H]*, 1H-RMN (DMSO-d,): 5 (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), 6.88 (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).

Sinteslis del &cldo 4-(5-fluoro-benzofuran-3-limetoxi)-1H-indol-2-
carboxilico (113):

Este compuesto se sintetiza a partir del 4-fluoro-fenol, de una
manera analoga al método descrito para el 108 (ver el Ejemplo 55).
MS (ESI): 324.2 [M-H], 1H-RMN (DMSO-ds): 5 (ppm) 12.81 (br s,
1H), 11.7 (s, 1H), 8.24 (s, 1H), 7.64 (dd, 1H), 7.51 (dd, 1H), 7.15 (m,
2H), 7.05 (m, 2H), 8.7 (d, 1H), 5.37 (s, 2H).

Elemplo 61
Diclorhidrato de [1-[2-(4-hidroxi-plperidin-1-il)-etil]-piperidin-4-
il1}-amida del acido 4-(5-fluoro-benzofuran-3-limetoxl}-1H-Indol-2-

carboxilico

é:l}—-«;O_\_O-OH
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Este compuesto se sintetiza a partir dei acido 4-(5-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 113 (ver el Ejemplo 60)
y la amina 21, de una manera andloga al método descrito en el
Ejemplo 1.

Rendimiento: 160 miligramos (57 por ciento). MS (ESI): 535
[M+H]*, 1TH-RMN (DMSO-ds): & (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), 72 (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).

Elemplo 62

Diclorhidrato de {1-[2-((3R,4R,5S)-4-hildrox|-3,5-dimetil-plperidin-
1-il)-otil}-plperidin-4-l11}-amida del acido 4-(5-fluoro-benzofuran-3-

Iimetoxl)-1H-Indol-2-carboxillco

—O'x,cg.o,,

Este compuesto se sintetiza a partir del acido 4-(5-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 113 (ver el Ejemplo 60)
y la amina 41, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 110 miligramos (56 por ciento). MS (ESI): 563
[M+H]*, TH-RMN (DMSO-d,): & (ppm) 11.5 (s, 1H), 10.5-10.7 (br 2H),
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8.5 (d, 1H), 8.22 (s, 1H), 7.61 (dd, 1H), 7.49 (dd, 1H), 7.2 (m, 2H),
7.1 (d, 1H), 7.02 (d, 1H), 87 (d, 1H), 5.32 (s, 2H), 5.05 (br, 1H), 4.05
(m, 1H), 2.86-3.8 (m, 13H), 1.8-2.1 (m, 6H), 0.93 (d, 6H).

Ejempilo 63

Diclorhidrato de {1-[(S)-2-(4-hidroxi-plperidin-1-il)-propll]-
plperidin-4-il}-amida del &cldo 4-(5-fluoro-benzofuran-3-limetoxi)-

1H-Indol-2-carboxlilico

\ ;'O')—O-ou

Este compuesto se sintetiza a partir del écido 4-(5-fluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 113 (ver el Ejemplo 60)
y la amina 50, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 85 miligramos (45 por ciento). MS (ESI): 549
[M+H]*, 1TH-RMN (DMSO-de): 8 (ppm) 11.55 (s, 1H), 10.2 - 10.8 (br,
2H), 8.5 (d, 1H), 8.24 (s, 1H), 7.85 (dd, 1H), 75 (m, 1H), 7.15-73 (m,
2H), 7.1 (dd, 1H), 7.03 (dd, 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), 1.35/13 (d, 3H) (rotameros).
Elemplo 64
{1-[(S)-2-((35,48)-4-hidrox|-3-metil-plperidin-1-il)-propll]-

piperidin-4-itl}-amida del dcldo 4-(5-fluoro-benzofuran-3-1imetoxl)-
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Este compuesto se sintetiza una manera andloga al Ejemplo 1,
a partir del &cido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
cart.)oxllico 113 (ver el Ejemplo 60) y la amina 586.
MS (ESI): 563.1 [M+H]*, 1H-RMN (CD.OD): & (ppm) 7.95 (s, 1H),
7.48 (dd, 1H), 7.43 (dd, 1H), 7.21 (&, 1H), 7.15 (t, 1H), 7.02-7.12 (m,
2H), 6.89 (d, 1H), 5.34 (s, 2H), 3.86 (m, 1H), 2.72-3.12 (m, 6H), 2.51
(m, 1H), 2.17-2.41 (m, 3H), 1.87-2.15 (m, 2H), 1.81-1.96 (m, 3H),
1.45-1.76 (m, 4H), 1.05 (d, 3H), 0.98 (d, 3H).
Elemplo 65
Diclorhidrato de {1-[(1S,9aR)-1-(octahldro-quinollizin-1-ll)metil]-
piperidin-4-l1}-amida del &cido 4-(7-fluoro-benzofuran-3-limetoxli)-

1H-Indol-2-carboxliilico
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Este compuesto se sintetiza a partir del acido 4-(7-fluoro-

benzofuran-3-iimetoxi)-1H-indol-2-carboxilico (114) (para la
preparacién, ver mas adelante), y la amina 61, de una manera
analoga al método descrito en el Ejemplo 1.
Rendimiento: 194 miligramos (40 por ciento). MS (ESI): 559
[M+H]*, 1H-RMN (DMSO-d,s): & (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), 8.72 (d, 1H), 5.38 (s, 2H), 4.0 (m, 1H), 2.65-2.85
(m, 6H), 1.2-2.05 (m, 20H).

carboxlilico {114):

Este compuesto se sintetiza a partir del 2-fluoro-fenol, de una

manera andloga al método descrito para el 106 (ver el Ejemplo 55).
MS (ESI): 324.2 [M-H], 1H-RMN (DMSO-dg): 8 (ppm) 12.85 (br s,
1H), 11.75 (s, 1H), 8.25 (s, 1H), 7.58 (dd, 1H), 7.2-7.3 (m, 2H), 7.15
(dd, 1H), 7.05 (s, 1H), 7.02 (d, 1H), 6.72 (d, 1H), 5.4 (s, 2H).

Elemplo 66
Diclorhidrato de {1-[(18,9aR)-1-(octahidro-quinolizin-1-lI)metii]-

plperidin-4-li}-amida del décldo 4-(4,6-difluoro-benzofuran-3-

ilmetoxl)-1H-Indol-2-carboxllico.
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Este compuesto se sintetiza a partir del acido 4-(4,8-difluoro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico (115) (para la
preparacién, ver mas adelante), y la amina 61, de una manera
andloga al método descrito en el Ejemplo 1.
Rendimiento: 155 miligramos (82 por ciento). MS (ESI): 577 [M+H]*,
1H-RMN (DMSO-dg¢): 6 (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), 2.8-3.8
(m, 14H), 1.3-2.1 (m, 12H).

indoi-2-carboxlilico {(118):

Este compuesto se sintetiza a partir del 3,5-difluoro-fencl de
una manera andloga a método descrito para el 1068 (ver el Ejemplo
55).

MS (ESI): 342 [M-H], 1H-RMN (DMSO-dg): 8 (ppm) 12.8 (br s, 1H),
11.6 (s, 1H), 8.24 (s, 1H), 7.51 (dd, 1H), 7.2 (dd, 1H), 7.15 (dd, 1H),
7.04 (d, 1H), 7.02 (s, 1H), 6.7 (d, 1H), 5.32 (s, 2H).
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Elemplo 67
Diclorhidrato de ({1-[2-(4-hidroxl-piperidin-1-il)-etii]-piperidin-4-
il}-amida del écido 4-{4,6-difluoro-benzofuran-3-limetoxl)-1H-

Iindol-2-carboxilico

éfﬁlox@"

Este compuesto se sintetiza a partir del acido 4-(4,8-difluoro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 115 (ver el Ejemplo
66), y la amina 21, de una manera andloga a la descrita en el
Ejemplo 1.
Rendimiento: 890 miligramos (49 por ciento). MS (ESI): 553 [M+H]",
1H-RMN (DMSO-ds): 8 (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), 2.8-3.75 (m, 13H), 1.65-2.1 (m, 8H).

Ejemplo 68
Diclorhidrato de {1-'2-((3S,4S)-4-hidroxl-3-metili-plperidin-1-ll)-

etil]-pilperidin-1-l1}-amida del écldo 4-(4,6-difluoro-benzofuran-3-

imetoxi)-1H-indol-2-carboxllico

375
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Este compuesto se sintetiza a partir del aAcido 4-(4,6-difluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico (115) (ver el Ejemplo
66), y la amina 14, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 125 miligramos (67 por ciento). MS (ESI): 567 [M+H]",
1H-RMN (DMSO-ds): & (ppm) 11.5 (s, 1H), 10.85 (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).

Ejemplo 69

Diclorhidrato de {1-[(S)-2-(4-hidroxl-plperidin-1-ll)-propil]-
plporldln-ll--ll}-amldall del #é4cido 4-(4,6-difluoro-benzofuran-3-

limetoxi)-1H-indol-2-carboxlilico
F

éfﬁo}@ﬂ

396
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Este compuesto se sintetiza a partir del acido 4-(4,8-difluoro-
benzofuran-3-iimetoxi)-1H-indol-2-carboxilico 115 (ver el Ejemplo
66), vy la amina 50, de una manera andloga al método descrito en el
Ejemplo 1.

Rendimiento: 105 miligramos (56 por ciento). MS (ESI): 567 [M+H]",
1H-RMN (120°C, DMSO-d,): & (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).

Ejemplo 70

Diclorhidrato de ({1-[(S)-2-((3S,48)-4-hildroxi-3-metll-plperidin-1-
il)-propll]-piperidin-4-l1}-amida del écldo 4-(4,6-dIfluoro-

benzofuran-3-limetoxl)-1H-indol-2-carboxilico
F

Este compuesto se sintetiza a partir del acido 4-(4,6-difluoro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 115 (ver el Ejemplo
66), y la amina 56, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 130 miligramos (88 por ciento). MS (ESI): 581 [M+H]",
1H-RMN (DMSO-ds): & (ppm) 11.5 (s, 1H), 10.4-10.6 (br, 2H), 8.5 (d,
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1H), 8.27 (, 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),
1.8-2.1 (m, 6H), 1.3 (d, 3H), 0.83 (d, 3H).

Ejemplo 71

Diclorhidrato de {1-[(15,9aR)-1-(octahldro-quinolizin-1-il)metil]-
piperidin-4-l1}-amida del acido 4-(7-cloro-benzofuran-3-ilmetoxl)-

1H-indol-2-carboxilico

.
i H‘O‘z:“—(/D

Este compuesto se sintetiza a partir del acido 4-(7-cloro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxlilico (116) (para la
preparacién, ver més adelante), y la amina 681, de una manera
andloga al método descrito en el Ejemplo 1.
Rendimiento: 55 miligramos (29 por ciento). MS (ESI): 575 [M+H]",
1H-RMN (DMSO-dy): 6 (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), 2.65 (s,
2H), 4.0 (m, 1H), 2.65-2.85 (m, 6H), 1.2-2.05 (m, 20H).

7-cloro-benzofuran-3-limetoxi)-1H-Indol-2-

carboxillc (116):

Sinteslis del écido 4-

398
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Este compuesto se sintetiza a partir de 2-cloro-fenol, de una

‘manera analoga al método descrito para el 108 (ver el Ejemplo 55).

MS (ESI): 340 [M-H]", 1H-RMN (DMSO-ds): 6 (ppm) 10.868 (s, 1H),
8.25 (s, 1H), 7.71 (d, 1H), 7.42 (d, 1H), 7.30 (dd, 1H), 6.93 {(m, 2H),
6.58 (d, 1H), 6.34 (s, 1H), 5.36 (s, 2H) (sal de potasio).

Elemplo 72

Diclorhidrato de ({1-[(1S,9aR)-1-(octahidro-quinolizin-1-ll)metll]-
plperidin-4-il}-amida del éclido 4-(8-cloro-benzofuran-3-limetoxl)-

1H-indol-2-carboxilico

c

N O

Este compuesto se sintetiza a partir del acido 4-(8-cloro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico (117) (para la
preparacién, ver mas adelante), y la amina 81, de una manera
anialoga al método descrito en el Ejemplo 1.

Rendimiento: 85 miligramos (48.8 por ciento.). MS (ESI): 575 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.6 (br d, 1H), 10.3 (br d,
1H), 8.48 (br dd, 1H), 8.22 (s, 1H), 7.8 (d, 1H), 7.72 (d, 1H), 7.38
(dd, 1H), 7.25 (m, 1H), 7.1 (m, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.35 (s,
2H), 4.0 (m, 1H), 2.8-38 (m, 14H), 1.3-2.1 (m, 12H).



10

15

20

25

156 ”00

Sinteslis del écld 4-(6-clor -benz furan-3-ilmetoxi)-1H-Indol-2-
carboxilico (117):

Este compuesto se sintetiza a partir de 3-cloro-fenol, de una

manera analoga al método descrito para el 1068 (ver el Ejemplo 55).
La ciclacidon con &acido sulfirico concentrado (Paso C), dio una
mezcla de 1:1 de los benzofuranos 4- y B-sustituidos, los cuales se
pudieron separar en el paso D. MS (ES1): 340 [M-H].

Ejemplo 73
{1-[2-(4-hidrox|-plperidin-1-l1)-etil]-plperidin-4-l1}-amida del 4acido

4-(6-cloro-benzofuran-3-iimetoxi)-1H-Indol-2-carboxilico

Cl

éfﬁoxgm

Este compuesto se sintetiza a partir del écido 4-(6-cloro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 117 (ver el Ejemplo
72), y la amina 21, de una manera andloga al método descrito en el
Ejemplo 1.
Rendimiento: 63 miligramos (34 por ciento). MS (ESI): 5§51 [M+H]*,
1H-RMN (DMSO-d,s): & (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).



10

15

20

25

157 40l

Elemplo T4
{1-[2-((3S5,48)-4-hidrox|-3-metil-plperidin-1-li)-etil]-plperidin-4-ll}-

amida de 4-(6-cloro-benzofuran-3-limetoxi)-1H-Indol-2-carboxilico

a

Este compuesto se sintetiza a partir del acido 4-(6-cloro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 117 (ver el Ejemplo
72), y la amina 14, de una manera analoga al método descrito en el
Ejemplo 1.
Rendimiento: 55 miligramos (32 por ciento). MS (ESI): 5685 {M+H]",
1H-RMN (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), 8.71 (d, 1H), 5.34 (s, 2H), 2.8-42 (m,
14H), 1.75-2.2 (m, 8H), 0.93 (d, 3H).

Elemplo 75
Diclorhidrato de {1-[(S)-2-{4-hidrox|-piperidin-1-il)-propll]-
piperidin-4-ll1}-amida del 4cido 4-(6-cloro-benzofuran-3-limetoxl)-

1H-indol-2-carboxilico
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Este compuesto se sintetiza a partir del acido 4-(6-cloro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 117 (ver el Ejemplo
72), y la amina 50, de una manera anialoga al método descrito en el
Ejemplo 1.
Rendimiento: 85 miligramos (48 por ciento). MS (ESI): 565 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.2-10.8 (br, 2H), 8.5 (d,
1H4), 8.21 (s, 1H), 7.8 (d, 1H), 7.7 (s, 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), 1.7-22 (m, 8H), 1.35/1.3 (d, 3H) (rotdmeros).

Elemplo 76

Diclorhidrato de {1-[(18,9aR)-1-(octahidro-quinolizin-1-lI)metil]-
piperidin-4-l1}-amida del acldo 4-(4-cloro-benzofuran-3-limetoxl)-

1H-indol-2-carboxllico
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Este compuesto se sintetiza a partir del acido 4-(4-cloro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico (118) (para la
preparacién, ver méas adelante), y la amina 61, de una manera
anéloa al método descrito en el Ejemplo 1.
Rendimiento: 230 miligramos (58.8 por ciento). MS (ESI): 575
[M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.5 (s, 1H), 10.6 (br d, 1H),
10.3 (br d, 1H), 8.45 (br dd, 1H), 8.3 (s, 1H), 7.85 (dd, 1H), 7.3-7.4
(m, 2H), 7.25 (m, 1H), 7.1 (m, 1H), 7.03 (d, 1H), 6.7 (d, 1H)}, 5.35 (s,
2H), 4.0 (m, 1H), 2.8-3.8 (m, 14H), 1.3-2.1 (m, 12H).

carboxlilico {118):

Este compuesto se sintetiza a partir del 3-cloro-fenol, de una

manera andloga al método descrito para el 106 (ver el Ejemplo 55).
La ciclacidn con acido sulfdarico concentrado (Paso C) dio una mezcla
de 1:1 de los benzofuranos 4- y 6-sustituidos, los cuales se pudieron
separar en el Paso D.

MS (ESI): 340 [M-H]", 1TH-RMN (DMSO-de): 5 (ppm) 12.75 (br s, 1H),
11.7 (s, 1H), 8.31 (s, 1H), 7.8 (dd, 1H), 7.35 (m, 2H), 7.15 (dd, 1H),
7.02 (m, 2H), 6.75 (d, 1H), 5.42 (s, 2H).

ElJemplo 77
Diclorhidrato de ({1-[2-(4-hidroxl-piperidin-1-li)-etil]-plperidin-4-
il}-amida del acido 4-(4-cloro-benzofuran-3-ilmetoxl)-1H-indol-2-

carb xllico
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Este compuesto se sintetiza a partir del &acido 4-(4-cloro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 118 (ver el Ejemplo
78}, y la amina 21, de una manera analoga al método descrito en el
EJemplo 1.

Rendimiento: 160 miligramos (99 por ciento). MS (ESl): 551 [M+H]",
1H-RMN (DMSO-ds): & (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,
1H), 7.11 (dd, 1H), 7.03 (d, 1H), 6.71 (d, 1H), 5.37 (s, 2H), 5.02 (br,
1H), 4.05 (m, 1H), 2.9-3.75 (m, 13H), 1.65-2.1 (m, 8H).

Elemplo 78

Diclorhidrato de {1-[2-((3R,4R,58)-4-hldroxl-3,6-dimetil-plperidin-
1-11)-etil]-piperidin-4-il}-amida del a4cido 4-(4-cloro-benzofuran-3-

limetoxl)-1H-Indol-2-carboxlilico
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Este compuesto se sintetiza a partir del acido 4-(4-cloro-
benzofuran-3-iimetoxi)-1H-indol-2-carboxllico 118 (ver el Ejemplo
76), y la amina 41, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 45 miligramos (39 por ciento). MS (ESI): 577 [M-H]",
1H-RMN (DMSO-de): & (ppm) 11.5 (s, 1H), 10.45-10.7 (br, 2H), 8.47
(d, 1H), 8.32 (s, 1H), 7.85 (d, 1H), 7.35 (m, 2H), 7.21 (s, 1H), 7.1
(dd, 1H), 7.02 (d, 1H), 8.71 (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, 8H).

Elemplo 79
{1-[(S)-2-(4-hidroxi-piperidin-1-ll)-propil]-plperidin-4-ll}-amida del

ficldo 4-(4-cloro-benzofuran-3-limetoxl)-1H-indol-2-carboxillco

O}(}m

Este compuesto se sintetiza a partir del 4cido 4-(4-cloro-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 118 (ver el Ejemplo
76), y la amina 50, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 20 miligramos (13 por ciento). MS (ESI): 565 [M+H]"*,
1H-RMN (DMSO-dg): 5 (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
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(d, 1H), 5.4 (s, 2H), 45 (br, 1H), 4.05 (m, 1H), 3.7 (m, 1H), 2.6-2.9
(m, 4H), 1.1-2.4 (m, 15H), 0.9 (d, 3H).

Ejemplo 80

Diclorhildrato de {1-[(1S.9aR)-1-(octahldro-quinolizin-1-ll)metil]-
piperidin-4-il}-amida del dcldo 4-(7-metoxi-benzofuran-3-

limetoxl)-1H-Indol-2-carboxilico

; "083 |

Este compuesto se sintetiza a partir del acido 4-(7-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 119 (para la
preparacion, ver mas adelante), y la amina 61, de una manera
andloga al método descrito en el Ejemplo 1.
Rendimiento: 130 miligramos (68.1 por ciento). MS (ESI): 571
[M+H]*, 1H-RMN (DMSO-ds): 8 (ppm) 11.55 (s, 1H), 10.5 (br d, 1H),
10.2 (r d, 1H), 8.47 (dd, 1H), 8.13 (s, 1H), 7.25 (m, 2H), 7.2 (dd, 1H),
7.09 (d, 1H), 7.02 (d, 1H), 6.95 (d, 1H), 6.72 (d, 1H), 5.32 (s, 2H),
4.0 (m, 1H), 3.83 (s, 3H), 2.8-3.8 (m, 14H), 1.3-2.1 (m, 12H).

carboxlllco {119):

Este compuesto se sintetiza a partir del 2-metoxi-fenol, de una

Lob
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manera analoga al método descrito para el 108 (ver el Ejemplo 55).
MS (ESI): 336 [M-H]", 1H-RMN (DMSO-ds): 5 (ppm) 12.8 (br s, 1H),
11.54 (br s, 1H), 8.11 (s, 1H), 7.28 (d, 1H), 7.18 (dd, 1H), 7.09 (m,
1H), 7.0 (d, 1H), 6.95 (d, 1H), 6.92 (m, 1H), 8.70 (d, 1H), 5.35 (s,
2H), 3.92 (s, 3H).

ElJemplo 81

[1-(2-plperidin-1-il-etil)-piperidin-4-i]]-amida del 4&cldo 4-(7-

metoxi-benzofuran-3-limetoxl)-1H-Indol-2-carboxlilico

jannr®

;'Q'\_O

Este compuesto se sintetiza a partir del acido 4-(7-metoxi-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 119 (ver el Ejemplo
80), y la amina 1, de una manera andloga al método descrito en el
Ejemplo 1.
Rendimiento: 162 miligramos (48 por ciento). MS (ESI): 5§31 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.53 (s, 1H), 10.55 (br, 1H), 10.31 (br,
1H), 8.49 (d, 1H), B.12 (s, 1H), 7.25 (dd, 1H), 7.22 (br 8, 1H), 7.18
(dd, 1H), 71 (dd, 1H), 7.02 (d, 1H), 7.985 (d, 1H), 6.7 (d, 1H), 5.31 (s,
2H), 4.05 (m, 1H), 3.93 (s, 3H), 3.5-3.8 (m, 8H), 3.1 (m, 2H), 1.7-2.1
(m, 8H), 1.4 (m, 2H).
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Elempl 82
Diclorhidrato de {1-[2-{4-hidroxi-plperidin-1-ll)-etii]-piperidin-4-
[I}-amida del &cldo 4-(7-metoxi-benzofuran-3-limetoxl)-1H-indol-2-

carboxlilico

N ;‘Q‘\_O_o,,

Este compuesto se sintetiza a partir del acido 4-(7-metoxi-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 118 (ver el Ejemplo
80), y la amina 21, de una manera anéloga al método descrito en el
Ejemplo 1.
Rendimiento: 135 miligramos (73 por ciento). MS (ESI): 547 [M+H]",
1H-RMN (DMSO-dg): & (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), 3.83 (s, 3H), 2.7-37 (m, 13H), 1.6-2.1 (m, 8H).

Ejemplo 83
Diclorhidrato de {1-[2-((3S,48)-4-hidroxl-3-metil-plperidin-1-ll)-
etll]-plperidin-4-l1}-amida del #&cido 4-(7-metoxi-benzofuran-3-

Iimetoxi)-1H-indol-2-carboxilico
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Este compuesto se sintetiza a partir del acido 4-(7-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 119 (ver el Ejemplo
80), y la amina 14, de una manera andloga al método descrito en el
Ejemplo 1.

Rendimiento: 100 miligramos (53 por ciento). MS (ESI): 561 [M+H]}",
1H-RMN (DMSO-d,): 5 (ppm) 11.5 (s, 1H), 10.6 (br, 2H), 8.5 (d, 1H),
8.13 (s, 1H), 7.18 7.3 (m, 3H), 7.1 (dd, 1H), 7.03 (d, 1H), 6.98 (d,
1H), 6.71 (d, 1H), 5.33 (s, 2H), 3.95 (s, 3H), 2.6-4.2 (m, 14H), 1.75-
2.2 (m, 8H), 0.83 (d, 3H).

EjJamplo 84
{1-[(S)-2-(4-hidroxi-plperidin-1-1l)-propli]-plperidin-4-il}-amida del

écido 4-(7-metoxi-benzofuran-3-limetoxl)-1H-indol-2-carboxllico

ap—

éfﬁo}@,,
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Este compuesto se sintetiza a partir del acido 4-(7-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 119 (ver el Ejemplo
80), y la amina 50, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 1868 miligramos (84 por ciento). MS (ESI): 561 [M+H]",
1H-RMN (DMSO-dg): & (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), 7.22 (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)
(rotameros).

Ejemplo 85
{1-[(S)-2-((3S,4S5)-4-hidroxi-3-metii-plperidin-1-ll)-propil]-
plperidin-4-l1}-amida del écldo 4-(7-metoxi-benzofuran-3-

ilmetoxi)-1H-Indol-2-carboxilico

-

o]
N “’O_)—Q--ou
Este compuesto se sintetiza de una manera anédloga al Ejemplo
1, a partir del acido 4-(7-metoxi-benzofuran-3-iimetoxi)-1H-indol-2-
carboxilico 118 (ver el Ejemplo 80), y 1a amina 56.
MS (ESI): 575.1 [M+H]*, 1H-RMN (DMSO-dg): 8 (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

10
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(t, 1H), 7.02 (d, 1H), 6.97 (d, 1H), 6.71 (d, 1H), 5.34 (s, 2H), 4.43 (d,
1H), 3.895 (8, 3H), 3.72 (m, 1H), 2.8-2.93 (m, 6H), 2.31 (m, 1H), 2.23
(m, 1H), 2.03-2.17 (m, 2H), 1.88 (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).

Elemplo 86
{1-[(1s,9aR)-1-(octahidro-quinolizin-1-ll)metil]-plperidin-4-il}-
amida del &acido 4-(6-metoxi-benzofuran-3-limetoxl)-1H-Indol-2-

carboxllico

O~

O
) H‘O“%}

Este compuesto se sintetiza a partir del acido 4-(6-metoxi-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico (120) (para la
preparacion, ver mas adelante), y la amina 61, de una manera
anadloga al método descrito en el Ejemplo 1.
Rendimiento: 108 miligramos (83.8 por ciento). MS (ESI): 571
[M+H]*, 1TH-RMN (DMSO-dg): & (ppm) 11.45 (s, 1H), 8.1 (d, 1H), 8.03
(s, 1H), 7.55 (d, 1H), 7.2 (m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.93
(dd, 1H), 6.7 (d, 1H), 53 (s, 2H), 3.78 (s, 3H), 3.73 (m, 1H), 2.65-2.85
(m, 4H), 2.47 (m, 1H), 2.25 (dd, 1H), 1.2-2.05 (m, 20H).
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carboxlilico {120):

Este compuesto se sintetiza a partir del 3-metoxi-fenol, de una

manera analoga al método descrito para el 108 (ver el Ejemplo 55).
La ciclacién con 4&cido sulfarico concentrado (Paso C) dio
exclusivamente el benzofurano 6-sustituldo.

MS (ESI): 3368 [M-H]", 1H-RMN (DMSO-ds): 8 (ppm) 12.81 (br s, 1H),
11.71 (s, 1H), 8.02 (s, 1H), 7.56 (d, 1H), 7.18 (s, 1H), 7.13 (dd, 1H),
7.01 (s, 1H), 6.98 (m, 1H), 6.9 (dd, 1H), 6.71 (d, 1H), 5.33 (s, 2H),
3.78 (s, 3H).

E]Jemplo 87

[1-(2-azepan-1-ll-etil)-plperidin-4-l1]-amida del &clido 4-(6-metoxli-
benzofuran-3-limetoxi)-1H-Indol-2-carboxilico

/
o]

0
FrO~LO)

Este compuesto se sintetiza a partir del acido 4-(6-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 120 (ver el Ejemplo
86), v la amina 5, de una manera analoga al método descrito en el
Ejemplo 1. '

Rendimiento: 121 miligramos (50 por ciento). MS (ESI): 545 [M+H]",
1H-RMN (DMSO-dg): & {(ppm) 11.5 (s, 1H), 8.12 (d, 1H), 8.05 (s, 1H),

e
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7.55 (d, 1H), 7.2 (m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.81 (dd, 1H),
6.7 (d, 1H), 5.3 (s, 2H), 3.8 (s, 3H), 3.7 (m, 1H), 2.85 (m, 2H), 2.5-

2.6 (m, 8H), 2.35 (dd, 2H), 2.0 (m, 2H), 1.72 (m, 2H), 1.45-1.6 (m,
8H).

4-(6-metoxi-benzofuran-3-limetoxl}-1H-Iindol-2-carboxillco

O~

Este compuesto se sintetiza a partir del acido 4-(6-metoxi-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 120 (ver el Ejemplo
86), vy la amina 21, de una manera analoga al método descrito en el
Ejemplo 1.
Rendimiento: 65 miligramos (27 por ciento). MS (ESI): 547 [M+H]*,
1H-RMN (DMSO-dg): & (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), 45 (br, 1H), 3.78 (s, 3H), 3.72 {m, 1H),
3.4 (m, 1H), 2.9 (m, 2H), 27 (m, 2H), 2.4 (m, 4H), 2.0 (m, 4H), 1.7
(m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).



10

15

20

25

170

Diclorhidrate de

iimetoxl)-1H-Indol-2-carboxilico

/
(o)

Este compuesto se sintetiza a partir del acido 4-(6-metoxi-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico 120 (ver el Ejemplo
86), y la amina 14, de una manera anéloga al método descrito en el
Ejemplo 1.
Rendimiento: 188 miligramos (89 por ciento). MS (ESI): 561 [M+H]*,
1H-RMN (DMSO-ds): & (ppm) 11.55 (s, 1H), 10.8 (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).

del 4cido 4-(6-metoxi-benzofuran-3-limetoxi)-1H-Indol-2-



10

15

20

25

171 Uis

O

EY:EM]O}OO,,

Este compuesto se sintetiza a partir del acido 4-(6-metoxi-

benzofuran-3-iimetoxi)-1H-indol-2-carboxflico 120 (ver el Ejemplo
86), vy la amina 50, de una manera andloga al método descrito en el
Ejemplo 1.
Rendimiento: 63 miligramos (38 por ciento). MS (ESI): 561 [M+H]*,
1H-RMN (DMSO-d,): & (ppm) 11.5 (s, 1H), 8.18 (d, 1H), 8.04 (s, 1H),
7.55 (d, 1H), 7.2 (m, 2H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.9 (dd, 1H), 8.7
(d. 1H), 5.3 (s, 2H), 4.75 (br, 1H), 2.8-4.1 (m, 7H), 0.8-2.4 (m, 20H).

iperidin-4-l1}-amlida del acldo 4-(6-metoxi-benzofuran-3-

limetoxl)-1H-Indol-2-carboxllico

/
o

o

:IO).Q..OH
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-(6-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico 120 (ver el Ejemplo 88), y la amina 58.
MS (ESI): 575.1 [M+H]*, 1H-RMN (DMSO-d,): 5 (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,

baenzofuran-3-limetoxl}-1H-Indol-2-carboxilico

Este compuesto se sintetiza a partir del acido 4-(5-metoxi-
benzofuran-3-ilmetoxi)-1H-Indol-2-carboxllico (121) (para la
preparacién, ver mas adelante), y la amina 5, de una manera andloga
al método descrito en el Ejemplo 1.

Rendimiento: 77 miligramos (48 por ciento). MS (ESI): 545 [M+H]*,
1H-RMN (DMSO-dg): & (ppm) 11.48 (s, 1H), 8.13 (m, 2H), 7.48 (d,
1H), 7.23 (s, 1H), 7.2 (d, 1H), 7.08 (dd, 1H), 7.02 {(d, 1H), 6.92 (dd,
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1H), 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),

1.45-18 (m, 8H).

Sintesis del &cido 4-(5-metoxi-benzofuran-3-limetoxl}-1H-Indol-2-
carboxllico {121):

Este compuesto ge sintetiza a partir de 4-metoxi-fenol, de una
manera andaloga al método descrito para el 108 (ver el Ejemplo 55).
460 miligramos (86 por ciento). MS (ESI): 336 [M-H]', 1H-RMN
(DMSO-dg): 8 (ppm) 12.79 (br s, 1H), 11.73 (s, 1H), 8.1 (s, 1H), 7.48
(d, 1H), 7.22 (d, 1H), 7.15 (dd, 1H), 7.06 (d, 1H), 7.02 (d, 1H), 6.81

(dd, 1H), 6.73 (d, 1H), 5.37 (s, 2H), 3.75 (s, 3H).

Este compuesto se sintetiza a partir del acido 4-(5-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico 121 (ver el Ejemplo
92), vy la amina 21, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 105 miligramos (85 por ciento). MS (ESI): 547 [M+H]",
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1H-RMN (DMSO-de): & (ppm) 11.5 (s, 1H), B.15 (d, 1H), 8.11 (s, 1H),
7.49 (d, 1H), 7.24 (s, 1H), 7.20 (d, 1H), 7.09 (dd, 1H), 7.02 (d, 1H),
6.93 (dd, 1H), 6.71 (d, 1H), 5.33 (s, 2H), 4.51 (br, 1H), 3.75 (s, 3H),
3.7 (m, 1H), 3.41 (m, 1H), 2.85 (m, 2H), 2.7 (m, 2H), 2.39 (m, 4H),

2.0 (m, 4H), 1.71 (m, 4H), 1.52 (m, 2H), 1.35 (m, 2H).
Elemplo 94

carboxlilico

-0

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del dcido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico (122) (para la preparacién, ver mas adelante), y 1-
[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-ilamina, 61.
MS (ESI): 571.2 [M+H]*, 1H-RMN (CD;OD): & (ppm) 7.75 (s, 1H),
7.27 (s, 2H), 7.25 (t, 1H), 7.18 (t, 1H), 7.10 (d, 1H), 7.07 (d, 1H),
6.75 (d, 1H), 8.67 (d, 1H), 5.43 (s, 2H), 4.15 (br 8, 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,

4-metoxi-benzofuran-3-iimetoxl}-1H-indol-2-

bry



10

15

20

25

urq

175

carboxillco (122}

{1) 4-metoxi-benzofuran-3-carbaldehido, 123.

A una solucién del 4-metoxi-3-metil-benzofurano (J. Chem.
Res. Synopses (1996), 132) (4 gramos, 24.66 milimoles), en 40
mililitros de dioxano, se le agrega diéxido de selenio (3.39 gramos,
29.59 milimoles), vy la mezcla se calienta bajo reflujo durante 24
horas. Luego se enfria y se filtra. El solvente se evapora, y el sélido
rojo crudo se utiliza como tal en el siguiente paso.

Rendimiento: 4.86 gramos (>100 por ciento). MS (ESI): 177.0 [M+H]".
(2) (4-metoxi-benzofuran-3-l1)-metanol, 124.

El aldehido 123 anterior (4.34 gramos, 24.863 milimoles) se
disuelve en 10 mililitros de metanol, y se enfria en un bafio de hielo.
Se agrega borohidruro de sodio sélido (4.9 gramos, 123.2 milimoles)
en porciones, ¥ la mezcla se agita durante 2 horas. Luego se vierte
sobre HCI helado, se extrae tres veces con DCM, se seca, y se
evapora. El material crudo se purifica mediante cromatografia sobre
gel de sllice utilizando hexano y EtOAc (desde el 20 por ciento hasta
el 50 por ciento).

Rendimiento: 1.82 gramos (41 por ciento). MS (ESI): 186.1 [M+NH,]".
(3) 2-eotll-édster de 1-terbutll-éster del &cido 4-(4-metoxi-
benzofuran-3-ilmetoxl)-Indol-1,2-dilcarboxllico

Se prepara el indol-éster 125 a partir del alcohol 124 y 102,
bajo condiciones de Mitsunobu (como se describe en el Ejemplo 50
para el 105).

MS (ESI): 410.2 [(M-CMes)+H]".
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(4) Acido 4-(4-met xl-benz furan-3-limet xlI)-1H-Indol-2-
carboxllico, 122.

El compuesto del titulo se prepara a partir del éster 125,
mediante disociacién con KOH/EtOH/THF (como se describe en el
Ejemplo 50 para el 105).

MS (ESI): 338.2 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 14.76 (s, 1H),
8.07 (s, 1H), 7.29 (t, 1H),7.21 (s, 1H), 7.18 (t, 1H), 7.1 (s, 1H), 7.04
(d, 1H), 6.83 (d, 1H), 6.68 (d, 1H), 5.39 (s, 2H), 3.84 (s, 3H).
Ejemplo 95
{1-[2-(4-hidroxi-plperidin-1-l1)-etil]-plperidin-4-l1}-amida del &cid
4-(4-metoxi-benzofuran-3-limetoxt)-1H-indol-2-carboxlilico

o

”~

N ;Ox,o_o" |

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico 122 (ver el Ejam;;lo 94), y la amina 21.
MS (ESI): 547.2 [M+H]*, 1H-RMN (CD;0OD): & (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).
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Ejemplo 96
{1-[2-((3S,4S)-4-hidrox|-3-metll-plperidin-1-Il)-etil]-plperidin-4-il}-
amida del &cido 4-(4-metoxi-benzofuran-3-ilmetoxl)-1H-Iindol-2-

carboxllico

é:;_(;o_\_Q--OH

Este compuesto se sintetiza de una manera anédloga al Ejemplo
1, a partir del acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico 122 (ver el Ejemplo 94), y la amina 14,
MS (ESI): 561.3 [M+H]*, 1TH-RMN (DMSO-dg): & (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, 1H), 5.34 (s, 2H), 4.47 (d,
1H), 3.79 (s, 3H), 3.7 (m, 1H), 2.64-2.93 (m, 4H), 235 (m, 4H), 1.82-

2.05 (m, 3H), 1.63-1.8 (m, 3H), 1.26-1.83 (m, 8H), 0.85 (d, 3H).
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del 4cido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico, 122 (ver el Ejemplo 84), y la amina 50.
MS (ESI): 561.2 [M+H}', 1H-RMN (CDsOD): & (ppm) 7.62 (s, 1H),
7.13 (s, 1H), 7.12 (t, 1H), 7.04 (t, 1H), 6.97 (d, 1H), 6.94 (d, 1H),
6.82 (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), 2.7 (m, 1H), 2.65-2.75 (m, 3H), 2.4 (m,
1H), 2.28 (m, 2H), 2.12 (m, 2H), 197 (m, 1H), 1.75 (m, 4H), 1.35-1.65
(m, 5H), 0.93 (d, 3H).

{1-[(S)-2-((35,4S)-4-hidroxi-3-metil-piperidin-1-l1}-propll]-
piperidin-4-li}-amlida del dcido 4-(4-metoxi-benzofuran-3-

limetoxl)-1H-Indol-2-carboxllico

ees

;-O‘)_Q..ou

Este compuesto se sintetiza de una manera analoga al Ejemplo

~0

1, a partir del acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico, 122 (ver el Ejemplo 84), y la amina 56.

MS (ES!): 575.1 [M+H]", 1TH-RMN (DMSO-dg): 6 (ppm) 11.45 (s, 1H),
8.08 (m, tH), 8.0 (s, 1H), 7.27 (t, 1H), 7.22 (s, 1H), 7.2 (t, 1H), 7.09
(t, 1H), 7.01 (d, 1H), 6.81 (d, 1H), 6.85 (d, 1H), 5.34 (s, 2H), 4.42 (m,
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1H), 3.79 (s, 3H), 3.73 (m, 1H), 2.58-2.92 (m, 6H), 2.31 (m, 1H), 2.22
(m, 1H), 2.02-2.17 (m, 2H), 1.89 (m, 2H), 1.86-1.78 (m, 3H), 1.2-1.8
(m, 4H), 0.8 (d, 3H), 0.86 (d, 3H).

Elemplo 99

Diclorhidrato de {1-[(1S,9aR)-1-{octahldro-quinolizin-1-lI)metlii]-
plperidin-4-l1}-amida del acido 4-(4,6-dimetoxi-benzofuran-3-

ilmetoxi)-1H-indol-2-carboxlilico
/
0

-0

N HO}:*-*(}D

Este compuesto se sintetiza a partir del acido 4-(4,6-dimetoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxlilico, 128 (para la
preparacién, ver mas adelante), y la amina 61, de una manera
analoga al método descrito en el Ejemplo 1.

Rendimiento: 146 miligramos (76.3 por ciento). MS (ESI): 601
[M+H]*, 1H-RMN (DMSO-dg): 8 (ppm) 11.5 (8, 1H), 10.1-10.7 (br, 2H),
8.1-8.5 (br, 1H), 7.89 (s, 1H), 7.3 (br 8, 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).
Sintesis de! écido 4-{4,6-dimetoxi-benzofuran-3-limetoxi)-1H-
Indol-2-carboxillco {126):
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Este compuesto se sintetiza a partir de 3,5-dimetoxifenol, de
una manera analoga al método descrito para el 106 (ver el Ejemplo
55).

MS (ESI): 366 [M-H], 1H-RMN (DMSO-d¢): 8 (ppm) 12.78 (br s, 1H),
11.7 (s, 1H), 7.89 (s, 1H), 7.14 (dd, 1H), 7.08 (d, 1H), 7.02 (d, 1H),
6.78 (d, 1H), 6.65 (d, 1H), 6.41 (d, 1H), 5.31 (s, 2H), 3.79 (s, EBH).
3.31 (s, 3H).
Elemplo 100
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-plperidin-4-lI}-amida de &cldo

4-(4,8-dimetoxi-benzofuran-3-ilmetoxi)-1H-Indol-2-carboxilico
/0@ :o
_0
S
O Yo

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-(4,6-dimetoxi-benzofuran-3-iimetoxi)-1H-indol-
2-carboxilico 126 (ver el Ejemplo 99), y la amina 21.
MS (ESI): 577.2 [M+H]*, 1H-RMN (DMSO-d,): 5 (ppm) 11.468 (s, 1H),
8.1 (d, 1H), 7.87 (s, 1H), 7.22 (s, 1H), 7.08 (t 1H), 7.0 (d, 1H), 8.81
(s, 1H), 6.83 (d, 1H), 6.42 (s, 1H), 5.28 (s, 2H), 4.48 (m, 1H), 3.8 (s,
3H), 3.78 (s, 3H), 3.73 (m, 1H), 3.16 (m, 1H), 2.85 (m, 2H), 2.69 (m,
2H), 2.36 (m, 4H), 1.98 (m, 4H), 1.7 {(m, 4H), 1.5 (m, 2H), 1.34 (m,
2H).
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Ejemplo 101
Diclorhidrato de {1-[2-((3S,48)-4-hidroxli-3-metil-plperidin-1-ll)-
etll]-plperidin-4-il}-amida del &clido 4-(4,6-dimetoxi-benzofuran-3-

limetoxi)-1H-indol-2-carboxilico

/
o

2 "y i
H

10 H‘O“\_Q,,OH

Este compuesto se sintetiza a partir del dcido 4-(4,6-dimetoxi-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxflico, 128 (ver eL Ejemplo

99), y la amina 12, de una manera andioga al método descrito en el
15 Ejemplo 1.

Rendimiento: 85 miligramos (47 por ciento). MS (ESI): 591 [M+H]*,

1H-RMN (DMSO-d,): & (ppm) 11.5 (s, 1H), 10.6 (br, 2H), 8.5 (d, 1H),
. 7.87 (s, 1H), 7.25 (s, 1H), 7.1 (dd, 1H), 7.02 (d, 1H), 6.8 (d, 1H),
Lo 6.64 (d, 1H), 6.4 (d, 1H), 5.26 (s, 2H), 5.1 (br, 1H), 4.05 (m, 1H), 3.8
20 (s, 3H), 3.77 (s, 3H), 2.6-3.8 (m, 12H), 1.75-2.2 (m, 8H), 0.93 (d,

3H).

Elemplo 102

{1-[(S)-2-{4-hidroxi-piperidin-1-ll)-propll]-plperidin-4-il}-amida del

adcldo 4-(4,6-dimetoxl|-benzofuran-3-limetoxi)-1H-Indol-2-

25 carboxillco
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0
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Este compuesto se sintetiza de una manera analoga al Ejemplo

1, a partir del acido 4-(4-dimetoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico, 126 (ver el Ejemplo 99), y la amina 50.

MS (ESI): 591.3 [M+H]*, 1H-RMN (CDsOD): 5 (ppm) 7.83 (s, 1H),
7.23 (8, 1H), 7.14 (t, 1H), 7.04 (d, 1H), 8.67 (s, 1H), 6.82 (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), 2.88 (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).

Ejemplo 103
{1-[(S)-2-((3S5,48)-4-hildroxi-3-metll-plperidin-1-il)-proplil]-
piperidin-4-li}-amida del &cldo 4-(4,86-dimetoxl|-benzofuran-3-

limetoxl)-1H-Indol-2-carboxilico

s
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Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-(4.e-dimatoxi-benzofuran-3-i|metoxi)_—1H-indol-
2-carboxllico, 128 (ver el Ejemplo 89), y la amina 58.
MS (ESI): 605.1 [M+H]", 1H-RMN (CD,OD): & (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).
Elemplio 104
Diclorhidrato de ({1-[(18,8aR)-1-(octahldro-quinolizin-1-Hi)metil]-
plperidin-4-il}-amida del aéclido 4-(5,6-dimetil-benzofuran-3-

limetoxl)-1H-Indol-2-carboxlilico

Este compuesto se sintetiza a partir del acido 4-(5,8-dimetil-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxflico 127 {para la
preparacién, ver mas adelante), vy la amina 81, de una manera
andloga al método descrito en el Ejemplo 1.

Rendimiento: 146 miligramos (78.3 por ciento). MS (ESI): 569
[M+H]*, 1H-RMN (DMSO-d¢): & (ppm) 11.45 (s, 1H), 10.4-10.4 (br,
2H), 8.5 (br, 1H), 8.02 (s, 1H), 7.45 (s, 1H), 7.38 (s, 1H), 7.27 (br s,
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1H), 7.1 (dd, 1H), 7.02 (d, 1H), 6.7 (d, 1H), 5.3 (s, 2H), 4.0 {(m, 1H),

2.8-3.8 (m, 14H), 2.32 (s, 3H), 2.28 (s, 3H), 1.3-2.1 (m, 12H).

Sintesls del écido 4-(5.6-dimetli-benzofuran-3-limetoxi)-1H-indol-
2-carboxliico (127):

Este compuesto se sintetiza a partir de 3,4-dimetilfenol de una
manera andloga al método descrito para el 108 {ver el Ejemplo 55).
MS (ESI): 334 [M-H]", 1H-RMN (DMSO-d,): & (ppm) 12.8 (br 8, 1H),
11.55 (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).

Ejemplo 105
{1-[2-(4-hidroxi-piperidin-1-il)-etli]-piperidin-4-il}-amida del &cldo

4-(5,6-dimetli-benzofuran-3-limetoxli)-1H-Indol-2-carboxillco

sed

Oy on

Este compuesto se sintetiza a partir del dcido 4-(5,8-dimetil-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico, 127 (ver el Ejemplo
104), y la amina 21, de una manera analoga al método descrito en el
Ejemplo 1.

Rendimiento: 8968 miligramos (51 por ciento). MS (ESI): 545.5 [M+H]",
1H-RMN (DMSO-d,): & (ppm) 11.5 (s, 1H), 8.09 (d, 1H), 8.05 (s, 1H),
7.22 (s, 1H), 7.18 (s, 1H), 7.10 (dd, 1H), 7.0 (d, 1H), 6.88 (s, 1H), 6.7
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(d, 1H), 5.28 (s, 2H), 4.45 (d, 1H), 3.7 (m, 1H), 3.38 (m, 1H), 2.84
(m, 2H), 2.7 (m, 2H), 2.5 (s, 3H), 2.38 (s, 3H), 2.35 (m, 4H), 1.95 (m,
4H), 1.7 (m, 4H), 1.45 (m, 2H), 1.3 (m, 2H).

Elemplo 106
Diclorhidrato de ({1-[2-((35,48)-4-hidrox|-3-metil-piperidin-1-Il)-
etil)-piperidin-4-li}-amida del &clido 4-(5,6-dimetll-benzofuran-3-

limetoxl)-1H-Indol-2-carboxilico

o

}ZOXQ.O,,

Este compuesto se sintetiza a partir del acido 4-(5,8-dimetii-

benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico, 127 (ver el Ejemplo
104), y la amina 14, de una manera analoga al método descrito en el
Ejemplo 1.
Rendimiento: 105 miligramos (56 por ciento). MS (ESI): 559 [M+H]",
1H-RMN (DMSO-d,): & (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), 0.83 (d, 3H).
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Elempl 107
Diclorhidrato de {1-[(S)-2-(4-hidroxi-plperidin-1-l1)-propll]-4-l1}-
amida del Acido 4-(5,6-dimetil-benzofuran-3-limetoxi)-1H-Indol-2-

carboxllico

\ ¢
\ H‘C)">_,O_°H

Este compuesto se sintetiza a partir del acido 4-(5,6-dimetil-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico, 127 (ver el Ejemplo
104), y la amina 50, de una manera analoga al método descrito en el
Ejemplo 1.
Rendimiento: 112 miligramos (56.8 por ciento). MS (ESI): 1559
[M+H]*, 1H-RMN (DMS$SO-d,): & (ppm) 11.5 (s, 1H), 10.3-10.86 (br, 2H),
8.5 (d, 1H), 8.12 (s, 1H), 7.45 (s, 1H), 7.38 (s, 1H), 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)

{isdbmeros).

E]Jemplo 108
Diclorhidrato de {1-[(S)-2-((38,48)-4-hidrox|-3-metil-plperidin-1-
I1)-propli]-plperidin-4-ll}-amida del acldo 4-(5,6-dimetil-

benzofuran-3-limet xi)-1H-Indol-2-carboxlillc
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Este compuesto se sintetiza a partir del acido 4-(5,8-dimetil-
benzofuran-3-ilmetoxi)-1H-indol-2-carbox(lico, 127 (ver el Ejemplo
104), y la amina 56, de una manera andloga al método descrito en el
Ejemplo 1.

Rendimiento: 130 miligramos (88 por ciento). MS (ESI): 573 [M+H]*,
1H-RMN (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,
1H), 7.03 (d, 1H), 8.7 (d, 1H), 5.3 (8, 2H), 5.1 (br, 1H), 4.05 (m, 1H),
2.8-3.9 (m, 13H), 2.32 (s, 3H), 2.29 (s, 3H), 1.8-21 (m, 6H), 1.32 (d,
3H), 0.93 (d, 3H).

Elempilo 109
{1-[(S)-2-{4-hidroxi-piperidin-1-l1)-propil]-plperidin-4-ll}-amida del
éicldo 4-(4-etoxi-fenll)-1H-Indol-2-carboxilico
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Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a  partir de dcido 4-(4-etoxi-fenil)-1H-Iindol-2-carboxllico
(preparacién de una manera analoga al 128, ver el Ejemplo 141), y la
amina 50.
MS (ESI): 505.2 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.8 (s, 1H),
8.25 (d, 1H), 7.56 (d, 2H), 7.38 (d, 1H), 7.31 (s, 1H), 7.2 (t, 1H), 7.05
(d, 2H), 7.02 (d, 1H), 4.48 (m, 1H), 4.09 (g, 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, 2H), 0.93 (d, 3H).
Elemplo 110
{1-[(S)-2-{4-hidroxi-piperidin-1-Il)-propil]-plperidin-4-il}-amida del

écldo 4-{4-metoxi-fenlil)-1H-Indol-2-carboxliico

YO

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del acido 4-(4-etoxi-fenil)-1H-indol-2-carboxflico 128 (ver
el Ejemplo 141), y la amina 50.
MS (ESI): 491 [M+H]*, 1H-RMN (DMSO-d,): 5 (ppm) 11.59 (s, 1H),
8.23 (8, 1H), 7.56 (d, 2H), 7.34 (d, 1H), 7.31 (s, 1H), 7.2 (t, 1H), 7.06
(d, 2H), 7.01 (d, 1H), 4.44 (d, 1H), 3.81 (s, 3H), 3.75 (m, 1H), 2.96
(m, 1H), 2.6-2.95 (m, 5H), 2.04-2.4 (m, 5H), 1.82 (m, 1H), 1.2-1.85
(m, 8H), 0.81 (d, 3H).
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Las 4-ariloxi-indol-2-carboxamidas se preparan en general mediante

un_acoplamiento _de las 4-hldroxi-indol-2-carboxamidas con | 1-

fluoro-2-nitro-bencenos corre ndientes (Esquema R idn 1

Esquema de Reacclén 16:

2 H2, PdC
3. tBuONO R3S RS
4.LIOH

Elemplo 111

[1-(2-azepan-1-il-otil)-plperidin-4-l1]-amida del aclido 4-fenoxi-1H-

e

indol-2-carboxilico

o)
H'O“\_,O
Este compuesto se sintetiza de una manera analoga al Ejemplo

1, a partir del acido 4-fenoxi-1H-indol-2-carboxilico 129 (para la
preparacién, ver mas adelante), y la amina 5.
Rendimiento: 105 miligramos (41 por ciento) de un sélido beige. MS
(ESI): 459.4 [M-H]", 1TH-RMN (DMS8O-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),
8.55 (d, 1H), 3.72 (m, 1H), 2.85 (m, 2H), 2.52-2.8 (m, 8H), 2.38 (m,
2H), 2.0 (t, 4H), 1.72 (m, 2H), 1.48 (m, 8H).
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Sinteslis del &cldo 4-fenoxi-1H-Indol-2-carboxilico (129):

(1) Paso A: Etll-éster del &cido 4-(2-nitro-fenoxl)-1H-indol-2-
carboxlilico (130).

Se disuelven etil-éster del dcido 4-hidroxi-1H-indol-2-
carboxllico (0.5 gramos, 2.436 milimoles), y 2-fluoro-nitro-benceno
(0.257 mililitros, 2.436 milimoles) en 10 mililitros de
dimetilformamida. Después de la adicién de carbonato de potasio
(0.67 gramos, 4.87 milimoles), la mezcla se agita durante la noche a
la temperatura ambiente. Luego la mezcla de reaccién se evapora
bajo presion reducida, se disuelve con acetato de etilo, y se lava con
agua. Las capas organicas se secan sobre sulfato de sodio y se
evaporan. El producto crudo se utiliza en el siguiente paso sin mayor
purificacién.

Rendimiento: 0.72 gramos (91 por ciento) de un sélido beige. MS
(ESI): 325.2 [M-H]", 1TH-RMN (DMSO-dg): & (ppm) 12.15 (s, 1H), 8.1
(d, 1H), 7.8 (dd, 1H), 7.32 (m, 2H), 7.25 (dd, 1H), 7.03 (m, 1H), 6.85
(m, 1H), 6.7 (d, 1H), 4.3 (q, 2H), 1.3 (t, 3H).

(2) Paso B: Etil-éster del acldo 4-(2-amino-fenoxl)-1H-Indoi-2-
carboxlilico (131).

Se disueive el 130 (0.5 gramos, 1.532 milimoles) en 100
mililitros de etanol, y después de Ila adiciébn de Pd-C (100
miligramos), la mezcla se hidrogena a temperatura ambiente durante
3 horas. La mezcla se filtra sobre Celite, para remover el catalizador,
y se evapora.

Rendimiento: 390 miligramos (88 por ciento) de un sélido gris. MS
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(ESI): 287 [M-H], 1H-RMN (DMSO-dg): & (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 (t, 3H).

(3) Paso C: Etil-éster del acldo 4-fenoxl-1H-Indol-2-carboxilico
(132).

Se disuelve nitrito de terbutilo (0.2 mililitros, 1.687 milimoles)
en 5 mililitros de dimetilformamida, y se calienta a 65°C. Se agrega
por goteo una solucién del 131 (0.5 gramos, 1.687 milimoles) en 5
mililitros de dimetilformamida, y la mezcla se agita durante 10
minutos adicionales. La solucién castafia se enfrila a temperatura
ambiente, y se diluye con dietiléter, y se lava con HCI| 2N y salmuera.
Las capas organicas se secan sobre suifato de sodio y se evaporan.
El producto crudo (370 miligramos de un aceite castafio) se purifica
adicionalmente mediante cromatografla por evaporacion
(hexano/acetato de etilo, 9:1).

Rendimiento: 163 miligramos (34 por ciento) de un sélido amarillo.
MS (ESI): 280.2 [M-H]", 1H-RMN (DMSO-ds): 5 (ppm) 12.05 (s, 1H),
7.37 (d, 1H), 7.35 (d, 1H), 7.23 (m, 2H), 7.1 (dd, 1H), 7.0 (d, 2H),
6.82 (s, 1H), 6.6 (d, 1H), 4.3 (q, 2H), 1.3 (t, 3H).

(4) Paso D: Acldo 4-fenoxl-1H-Indol-2-carboxilico (129).

Se disuelve el 132 (160 miligramos, 0.569 milimoles) en 5
mililitros de metanol, y se trata con una solucidn de LiOH (27.2
miligramos, 1.138 milimoles) en 3 mililitros de agua. La mezcla se
agita a temperatura ambiente durante ia noche. Debido a que la

reacciéon no estd completa, cromatografla de capa delgada), se
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agrega LiOH adicional (30 miligramos, 1.25 milimoles), y se continla
la agitacién durante 18 horas adicionales. Después de Ia
evaporacién, el producto crudo se acidifica a 0°C con HCI 2M, y se
extrae con acetato de etilc. Las capas organicas se secan sobre
sulfato de sodio y se evaporan.

Rendimiento: 146 miligramos (100 por ciento) de un sdélido amarillo;
MS (ESI): 253 [M]+, 1H-RMN (DMSO-dg): & (ppm) 12.9 (s, 1H), 11.9
(s, 1H), 7.38 (d, 1H), 7.34 (d, 1H), 7.2 (m, 2H), 7.12 (m, 1H), 7.0 (d,
2H), B.75 (s, 1H), 6.58 (d, 1H).

Elemplo 112

[1-(2-azepan-1-ll-etil)-plperidin-4-il]-amida del #&cldo 4-m-tollloxl-

1H-Indol-2-carboxlillico

QL
H-O'xo

Este compuesto se sintetiza de una manera andloga al Ejemplo
1, a partir del acido 4-m-toliloxi-1H-indol-2-carbox(lico 133 (para la
preparacién, ver mas adelante), y la amina 5.
Rendimiento: 12 miligramos (11.3 por ciento) de un sdlido blanco;
MS (ESI): 473.3 [M-H}, 1H-RMN (DMSO-de): & (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), 1.88 (m, 2H), 1.75 (m, 2H), 1.48-1.55 (m,
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(1) Paso A: Etlléster del éacldo 4-(5-metil-2-nitro-fenoxl)-1H-
Indol-2-carhoxlilico (134).

Se disuelven etiléster del acido 4-hidroxi-1H-indol-2-carboxllico
(1 g'ramo. 4.87 milimoles) y 2-fluoro-4-metil-1-nitro-benceno (7586
miligramos, 4.87 milimoles) en 20 mililitros de dimetilformamida.
Después de la adicién de carbonato de potasio (1.3 gramos, 9.74
milimoles), la mezcla se agita durante la noche a temperatura
ambiente. Luego la mezcla de reaccién se evapora bajo presién
reducida, se disuelve con acetato de etilo, y se lava con agua. Las
capas organicas se secan sobre sulfato de sodio y se evaporan. El
producto crudo se utiliza en el siguiente paso sin mayor purificacién.
Rendimiento: 1.59 gramos (96 por ciento) de un sélido beige. MS
(ESI): 341 [M+H]", 1H-RMN (DMS8O-d,): & (ppm) 12.15 (s, 1H), 7.98
(d, 1H), 7.3 (d, 1H), 7.25 (dd, 1H), 7.15 (d, 1H), 6.88 (d, 1H), 6.83 (d,
1H), 43 (q, 2H), 2.28 (s, 3H), 13 (t, 3H).

2 Paso B: Etlléster del dcido 4-{2-amino-5-metll-fenoxi}-1H-

indol-2-carboxilico {135).

Se disuelve el 134 (1.3 gramos, 3.82 milimoles) en 250

mililitros de acetato de etilo, y, después de la adicién de Pd-C (200
miligramos), la mezcla se hidrogena a temperatura amblente durante
2 horas. La mezcla se filtra sobre Celite, para remover el catalizador,
y se evapora.

Rendimiento: 1.12 gramos (95 por ciento) de un sdlido gris. MS
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(ESI): 311 [M+H]", 1TH-RMN (DMSO-d,): & (ppm) 11.95 (br, 1H), 7.13
(m, 2H), 7.03 (s, 1H), 6.72 (8, 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) Paso C: Etlléster del écldo 4-m-tollloxi-1H-Indol-2-
carboxilico (136)

Se disuelve nitrito de terbutilo (0.428 mililitros, 3.609
milimoles) en 5 mililitros de dimetilfformamida, y se calienta a 85°C.
Se agrega por goteo una solucion del 135 (1.1 gramos, 3.609
milimoles) en 5 mililitros de dimetilformamida, y |a mezcla se agita
durante 10 minutos adicionales. La solucion castafia se enfrla a
temperatura ambiente, se diluye con dietil-éter, y se lava con HCI 2N
y salmuera. Las capas organicas se secan sobre sulfato de sodio, y
se evaporan. El producto crudo (830 gramos de un aceite castafo)
se purifica adicionalmente mediante cromatografla por evaporacion
{(hexano/acetato de etilo, 7:3).

Rendimiento: 520 miligramos (49 por ciento) de un sélido amarillo;
MS (ESIl): 294.2 [M-H], 1H-RMN (DMSO-dg): 8 (ppm) 12.0 (s, 1H),
7.18 - 7.24 (m, 3H), 6.92 (m, 1H), 6.82 (m, 2H), 6.78 (dd, 1H), 6.58
(dd, 1H), 4.28 {q, 2H), 2.27 (s, 3H), 1.3 (t, 3H).

(4) Paso D: Acldo 4-m-tollloxl-1H-indol-2-carboxilico {133).

Se disuelve al 136 (520 miligramos, 1.761 milimoles) en 10
mililitros de metanol, y se trata con una solucién de LIOH (84.3
miligramos, 3.52 milimoles) en 5 mililitros de agua. La mezcla se
agita a temperatura ambiente durante 18 horas. Después de la

evaporacién, el producto crudo se acidifica a 0°C con HCI| 2M, y se
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extrae con acetato de etilo. Las capas orgdnicas se secan sobre
sulfato de sodio y se evaporan.

Rendimiento: 460 miligramos (98 por ciento) de un sélido beige; MS
(ESI): 266.1 [M-H]", 1TH-RMN (DMSO-ds: & (ppm) 12.9 (s, 1H), 11.9
(s, 1H), 7.15 - 7.25 (m, 3H), 6.9 (m, 1H), 6.84 (m, 1H), 6.78 (m, 2H),
68.57 (m, 1H), 2.27 (s, 3H).

EjJemplo 113
{1-[2-(3-(RS)-hidrox|-plperidin-1-l1)-etil]]-plperidin-4-il}-amida del

dcido 4-m-tollloxl-1H-Indol-2-carboxllico.

QL
N u—O'x.Qo H

Este compuesto se sintetiza de una manera andloga al Ejemplo
1 a partir del dcido 4-m-toliloxi-1H-indol-2-carboxilico 133 (ver el
Ejemplo 112) y la amina racémica 12.
Rendimiento: 34 miligramos (21 por ciento) de un sélido amarillo; MS
(ESI): 477.3 [M+H]*, 1H-RMN (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), 68.75 (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).
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Ejemplo 114
{1-[2-(4-hidroxI|-plperidin-1-ll)-etil]-plperidin-4-ll}-amida del acldo

4-m-tollloxl-1H-Indol-2-carboxlilico.

L
EIIMJ-C"'\_O_OH

Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del &cido 4-m-toliloxi-1H-indol-2-carboxilico 133 (ver el
Ejemplo 112), y la amina 21.
Rendimiento: 45 miligramos (28 por ciento) de un sdélido blanco;
MS (ESI): 477 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.7 (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), 4.47 (m, 1H), 3.72 (m, 1H), 3.38 (m, 1H), 2.85 (m,
2H), 2.7 (m, 2H), 2.38 (m, 4H), 2.28 (s, 3H), 1.98 (m, 4H), 1.63 - 1.75
{m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).
Elemplo 115
[1-(2-azepan-1-ll-etil)-plperidin-4-l1I]]-amida del &clido 4-p-toliloxi-

1H-indol-2-carboxlilico.
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Este compuesto se sintetiza de una manera anéloga al Ejemplo
1, a partir del Acido 4-p-toliloxi-1H-indol-2-carboxllico 137 (para la
preparaciéon, ver mas adelante), y la amina 5.
Rendimiento: 12 miligramos (11.3 por ciento) de un sélido blanco;
MS (ESI): 473.3 [M-H]", 1H-RMN (DMSO-ds): & (ppm) 11.85 (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).

Sintesis del dcido 4-p-tollloxi-1H-indol-2-carboxllico {137):

(1) Paso A: Etll-éster del &cido 4-(3,5-difluoro-2-nitro-
fenoxi)-1H-indol-2-carboxilico (138).

Se disuelven etil-éster del acido 4-hidroxi-1H-indol-2-
carboxllico (1' gramo, 4.87 milimoles) y 1-fluoro-4-metil-2-nitro-
benceno (0.6 mililitros, 4.87 milimoles) en 10 mililitros de dimetil-
formamida. Después de la adicion de carbonato de potasio (1.3
gramos, 9.74 milimoles), la mezcla se agita durante la noche a
temperatura ambiente. Luego la mezcla de reaccién se evapora bajo
presiéon reducida, se disuelve con acetato de etilo, y se lava con
agua. Las capas orgénicas se secan sobre sulfato de sodio, y se
evaporan. El producto crudo (1.51 gramos de un aceite castafio) se
purifica adicionalmente mediante cromatografia por evaporacién
(hexano / acetato de etilo, 9:1).

Rendimiento: 570 miligramos (34 por ciento) de un sélido blanco. MS
(ESI): 341 [M+H]*, 1H-RMN (DMSO-de): 6 (ppm) 12.1 (s, 1H), 7.88 (d,
1H), 7.45 (dd, 1H), 7.27 (d, 1H), 7.22 (dd, 1H), 6.98 (d, 1H), 6.87 (s,
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1H), 6.8 (d, 1H), 4.3 (q, 2H), 2.35 (s, 3H), 1.3 (t, 3H).
(2) Paso B: Etll-éster del #écldo 4-(2-amino-4-metli-fenoxl)-
1H-Indol-2-carboxilico (139).

Se disuelve el 138 (570 miligramos, 1.675 milimoles) en 150
mililitros de etanol, y, después de l|a adicion de Pd-C (200
miligramos), la mezcla se hidrogena a temperatura ambiente durante
2 horas. La mezcla se filtra sobre Celite para remover el catalizador,
y se evapora.

Rendimiento: 3.08 gramos (100 por ciento) de un aceite castafio. MS
(ESI): 311 [M+H]".
(3) Paso C: Etil-éster del é&cldo 4-p-toliloxi-1H-indol-2-
carboxllico (140).

Se disuelve nitrito de terbutilo (0.176 mililitros, 1.48 milimoles)
en 5 mililitros de dimetil-formamida,'y se calienta a 85°C. Se agrega
por goteo una solucién del 139 (460 miligramos, 1.48 milimoles) en §
mililitros de dimetil-formamida, y la mezcla se agita durante 10
minutos adicionales. La solucién castafa se enfria a temperatura
ambiente, se diluye con dietil-éter, y se lava con HCI 2N y salmuera.
Las capas orgéanicas se secan sobre sulfato de sodio y se evaporan.
El producto crudo (420 miligramos de un aceite castafio) se purifica
adicionalmente mediante cromatografia por evaporacién (hexano /
acetato de etilo, 9:1).

Rendimiento: 70 miligramos (16 por ciento) de un sélido amarillo; MS
(ESI) 284.2 [M-H]", 1TH-RMN (DMSO-d¢): & (ppm) 12.0 (s, 1H), 7.15-
7.24 (m, 4H), 7.4 (m, 2H), 6.85 (d, 1H), 8.52 (dd, 1H), 4.3 (q, 2H),
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2.28 (s, 3H), 1.3 (t, 3H).
(4) Paso D: Acldo 4-p-tollloxl-1H-Iindol-2-carboxIlico (137)

Se disuelve el 140 (70 miligramos, 0.237 milimoles) en 5
mililitros de metanol y se trata con una solucién de LIOH (11.4
miligramos, 0.474 milimoles) en 3 mililitros de agua. La mezcla se
agita a temperatura ambiente durante 18 horas. Después de la
evaporaciéon, el producto crudo se acidifica a 0°C con HCI 2M, y se
extrae con acetato de etilo. Las capas organicas se secan sobre
sulfato de sodio y se evaporan.

Rendimiento: 60 miligramos (100 por ciento) de un sdélido beige; MS
(ESI) 266.2 [M-H], 1H-RMN (DMSO-ds): & (ppm) 12.9 (s, 1H), 11.8
(s, 1H), 7.13-7.2 (m, 4H), 6.8 (m, 2H), 6.77 (d, 1H), 8.52 (dd, 1H),
2.29 (s, 3H).
Ejemplo 116
{1-[2-(3-(RS)-hIdroxl-plperldln-‘i-ll)-etll-plporldln-4-|I}-amlda del

ficido 4-p-tollloxi-1H-Indol-2-carboxllico

ey
N u—OxQ

Este compuesto se sintetiza de manera analoga al Ejemplo 1, a
partir del acido 4-p-toliloxi-1H-indol-2-carboxilico 137 (ver Ejemplo
115) y la amina racémica 12.

Rendimiento: 87 miligramos (49 por ciento) de un sélido beige; MS
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(ESI) 475.3 [M-H]', 1H-RMN (DMSO-d,): & (ppm) 11.65 (s, 1H), 8.2
(d, 1H), 7.08-7.2 (m, 5H), 6.87 (s, 2H), 6.47 (d, 1H), 4.53 (d, 1H),
3.72 (m, 1H), 3.4 (m, 1H), 2.85 (m, 3H), 2.85 (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).

Ejemplo 117:
{1-[2-(4-hidroxi-piperidin-1-il)-etli]-plperidin-4-ll}-amida del acido

4-p-tollioxl-1H-Indol-2-carboxllico

O o

Este compuesto se sintetiza de manera analoga al Ejemplo 1 a
partir del acido 4-p-toliloxi-1H-indol-2-carboxllico 137 (ver, Ejemplo
115) y la amina 21.

Rendimiento: 80 miligramos (45 por ciento) de un sélido beige; MS
(ESI) 475.3 [M-H]', 1H-RMN (DMSO-dg): & (ppm) 11.85 (s, 1H), 8.2
(d, 1H), 7.07-7.2 {(m, 5H), 6.85 (d, 2H), 6.47 (d, 1H), 4.48 (br, 1H),
3.72 (m, 1H), 3.4 (m, 1H), 2.85 (m, 2H), 2.7 (m, 2H), 2.35 (m, 4H),
2.27 (s, 3H), 195-2.05 (m, 4H), 1.65-1.75 (m, 4H), 1.5 (m, 2H), 1.35
(m, 2H).

Elemplo 118

[1-(2-azepan-1-ll-etll)-piperidin-4-l1]]-amida del &cldo 4-(3-fluoro-

fenoxi)-1H-Ind I|-2-carboxlilico

Uiy
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Este compuesto se sintetiza de manera andloga al Ejemplo 1, a
partir del acido 4-(3-fluoro-fenoxi)-1H-indol-2-carboxllico 141 (para la
preparacién, ver mas adelante) y la amina 5.

Rendimiento: 50 miligramos (28.3 por clento) de un sélido blanco;
MS (ESI) 479.3 [M+H]*, 1H-RMN (DMSO-d,): 8 (ppm) 11.75 (8, 1H),
8.2 {(d, 1H), 7.35 (dd, 1H), 7.28 (d, 1H), 7.18 (dd, 1H), 7.05 (s, 1H),
8.9 (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, 8H), 2.35 (m, 2H), 1.98 (m, 2H), 1.72 (m, 2H), 1.48-
1.55 (m, 10H).

Sintesls del écldo 4-p-tollloxi-1H-Indol-2-carboxilico (141):

(1) Paso A: Etil-éster del acldo 4-(3,5-dIfluoro-2-nitro-fen xi)-
1H-Indol-2-carboxilico (142)

Se disuelven el etil-éster del acido 4-hidroxi-1H-indol-2-
carbox(lico (1 gramo, 4.87 milimoles) y 2,4-difluoro-1-nitro-benceno
{0.534 mililitros, 4.87 milimoles) en 20 mililitros de dimetilfformamida.
Después de la adicion de carbonato de potasio (1.3 gramos, 9.74
milimoles), la mezcla se agita durante la noche a temperatura
ambiente. Luego la mezcla de reacciébn se evapora bajo presién
reducida, se siduelve con acetato de etilo y se lava con agua. Las

capas orgdnicas se secan sobre sulfato de sodio y se evaporan. El
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producto crudo se utiliza en el siguiente paso sin mayor purificacién.
Rendimiento: 1.63 gramos (97 por ciento) de una resina gris; MS
(ES1):343.1 [M-HJ".

(2) Paso B: Etil-éster del 4cldo 4,4-(2-amino-6-fluoro-fenoxi)-
1H-Indol-2-carboxillco (143)

Se disuelve el 142 (1.6 gramos, 4.734 milimoles) en 250
mililitros de acetato de etilo y, después de la adicién de Pd-C (200
miligramos), la mezcla se hidrogena a temperatura ambiente durante
2 horas. La mezcla se filtra sobre Celite para remover el catalizador
y se evapora.

Rendimiento: 1.41 gramos (95 por ciento) de una espuma gris. MS
(ESI): 315.2 [M+H]".

(3) Paso C: Etil-éster del &cido 4-(3-fluoro-fenoxi)-1H-Iindol-2-
carboxilico (144)

Se disuelve nitrito de tert-butilo (0.48 mililitros, 4.45 milimoles)
en 5 mililitros de dimetilfformamida y se calienta a 65°C. Se agrega
por goteo una solucién de 143 (1.4 gramos, 4.45 milimoles) en 5
mililitros de dimetilformamida y la mezcla se agita durante 10
minutos adicionales. La solucién café se enfrla a temperatura
ambiente, se diluye con dietil-éter y se lava con HCI 2N y salmuera.
Las capas organicas se secan sobre sulfato de sodio y se evaporan.
El producto crudo (1.0 gramos de un aceite café) se purifica ademas
mediante cromatografla por evaporacién (hexano / acetato de etilo
7:3).

Rendimiento: 440 miligramos (33 por ciento) de un sélido amarillo;
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MS (ESI) 298.2 [M-H]), 1H-RMN (DMSO-ds): & (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).

(4) Paso D: Acldo 4-(3-fluoro-fenoxl)-1H-indol-2-carboxilic
(141)

El 144 (440 miligramos, 1.47 milimoles) se disuelve en 10
mililitros de metanol y se trata con una solucién de LiOH (70
miligramos, 1.47 milimoles) en 5 mililitros de agua. La mezcla se
agita a temperatura ambiente durante 18 horas. Después de la
evaporacién, el producto crudo se acidifica a 0°C con HC| 2M y se
extrae con acetato de etilo. Las capas organicas se secan sobre
sulfato de sodio y se evaporan.

Rendimiento: 420 miligramos (100 por ciento) de un sélido amarillo;
MS (ESI): 270.1 [M-H], 1H-RMN (DMSO-d,): & (ppm) 12.95 (s, 1H),
11.9 (s, 1H), 7.35 (dd, 1H), 7.28 (dd, 1H), 6.9 (dd, 1H), 6.77-6.85 (m,
2H), 5.75 (s, 1H), 6.7 (d, 1H).

Ejemplo 119
{1-[2-(4-hidroxI|-plperidin-1-il)-etil]-plperidin-4-il}-amida del écldo

4-(3-fluoro-fenoxl)-1H-Indol-2-carboxilico

.
N u-O*x,(},,H

Este compuesto se sintetiza de manera analoga al Ejemplo 1, a

partir del acido 4-(3-fluoro-fenoxi)-1H-indol-2-carboxl(lico 141 (ver
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ejemplo 118) y ia amina 21.

Rendimiento: 35 miligramos (20 por ciento) de un sélido blanco; MS
(ESI): 479 [M-H], 1H-RMN (DMSO-ds): & (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),
1.83-1.77 (m, 4H), 1.5 (m, 2H), 1.35 (m, 2H).

Ejemplo 120

[1-(2-azepan-1-il-etll)-piperidin-4-ll]]-amida del #&cido 4-(fluoro-

fenoxl)-1H-Indol-2-carboxilico
e
N H‘Q‘\_O

Este compuesto se sintetiza de manera analoga al Ejemplo 1, a

partir del 4cido 4-(4-fluoro-fenoxi)-1H-indol-2-carboxilico 145 (para la
preparacion, ver mas adelante) y la amina §.
Rendimiento: 86 miligramos (49 por ciento) de un sélido blanco; MS
(ESI): 477.3 [M-H]", 1TH-RMN (DMSO-dg): d (ppm) 1.75 (s, 1H), 8.2 (d,
1H), 7.14-7.24 (m, 5H), 7.0 (m, 2H), 6.5 {d, 1H), 3.72 (m, 1H), 2.85
(m, 2H), 2.5-2.6 (m, 6H), 2.38 (m, 2H)}, 1.98 (m, 2H), 1.72 (m, 2H),
1.48-1.57 (m, 10H).

Sintesis del dcldo 4-p-toliloxi-1H-Indol-2-carboxilico (145):

(1) Paso A: Etil-éster del &cldo 4-(4-fluor -2-nitro-fenoxi)-1H-
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Indol-2-carb xllico (146)

Se disuelven el etil-éster del écido 4-hidroxi-1H-indol-2-
carboxllico (0.92 gramos, 4.483 milimoles) y 1,4-difluoro-2-nitro-
benceno (0.486 mililitros, 4.483 milimoles) en 10 mililitros de
dimetilformamida. Después de la adicion de carbonato de potasio
(1.2 gramos, 8.98 milimoles), la mezcla se agita durante la noche a
temperatura ambiente. Luego, la mezcla de reaccidén se evapora
bajo presidn reducida, se disuelve con acetato de etilo y se lava con
agua. Las capas orgéanicas se secan sobre sulfato de sodio y se
evaporan. El| producto crudo se utiliza en el siguiente paso sin
mayor purificacion.

Rendimiento: 1.45 gramos (84 por ciento) de una resina gris; MS
(ESI): 343.1 [M-H]'}-, 1H-RMN (DMSO-ds): & (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),
8.9 (s, 1H), 6.82 (d, 1H), 4.3 (q, 2H) 1.32 (t, 3H).

(2) Paso B: Etil-éster del acido 4-(2-amino-4-fluoro-fenoxl)-1H-
indol-2-carboxlilico (147)

El 146 (1.5 gramos, 4.21 milimoles) se disuelve en 200
mililitros de acetato de etilo y, después de la adicién de Pd-C (200
miligramos), la mezcla se hidrogena a temperatura ambiente durante
2 horas. La mezcla se filtra sobre Celite para remover el catalizador
y se evapora.

Rendimiento: 1.31 gramos (89 por ciento) de un sdlido beige; MS
(ESI): 313.2 [M-H]", 1TH-RMN (DMSO-d,): & (ppm) 11.85 (8, 1H), 7.12
(m, 2H), 7.05 (m, 1H), 6.75 (dd, 1H), 6.58 (dd, 1H), 6.34 (m, 1H),
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(3) Paso C: Etll-éster del écldo 4-(4-fluoro-fenoxi)-1H-Indol-2-

6.28 (dt, 1H), 5.25 (br, 2H). 4.3 (q, 2H), 1.32 (t, 3H).

carboxilico (148)

Se disuelve nitrito de tert-butilo (0.46 mililitros, 4.45 milimoles)
en 5 mililitros de dimetilformamida y se calienta a 65°C. Se agrega
por goteo una soluciéon del 147 (1.4 gramos, 4.45 milimoles) en 5
mililitros de dimetilfformamida y la mezcla se agita 10 minutos
adicionales. La solucién café se enfria a temperatura ambiente, se
diluye con dietil-éter y se lava con HCI 2N y salmuera. Las capas
organicas se secan sobre sulfato de sodio y se evaporan. EI
producto crudo (1.0 gramos de un aceite café) se purifica
adicionalmente mediante cromatografia por evaporacién (hexanao /
acetato de etilo 7:3).

Rendimiento: 440 miligramos (33 por ciento) de un sélido amarillo;
MS (ESI): 298.2 [M-H], 1H-RMN (DMSO-ds): & (ppm) 12.05 (s, 1H),
7.2 (m, 4H), 7.05 (m, 2H), 8.85 (m, 1H), 68.54 (d, 1H), 4.3 (q, 2H), 1.3
(t, 3H).

(4) Paso D: Acido 4-(4-fluoro-fenoxi)-1H-Indol-2-carboxilico
(1465)

El 148 (510 miligramos, 1.7 milimoles) se disuelve en 10
mililitros de metanol y se trata con una sclucién de LiOH (82
miligramos, 3.4 milimoles) en 5 mililitros de agua. La mezcla se agita
a temperatura ambiente durante 18 horas. Despuéds de Ia
evaporacion, el producto crudo se acidifica a 0°C con HCI 2M y se

extrae con acetato de etilo. Las capas orgdnicas se secan sobre
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sulfato de sodio y se evaporan.

Rendimiento: 460 miligramos (100 por ciento) de un sélido amarillo;
MS (ESI): 270.1 [M-H]", 1H-RMN (DMSO-ds): & (ppm) 13.0 (s, 1H),
11.9 (s, H), 7.15-7.22 (m, 4H), 7.06 (m, 2H), 8.78 (m, 1H), 6.55 (d,
1H).

Elemplo 121
{1-[2-(-4-hidrox]|-plperidin-1-l])-etil]-plperidin-4-l1}-amida del

écldo 4-(4-fluoro-fenoxi)-1H-Indol-2-carboxilico
g
0

O on

Este compuesto se sintetiza de manera analoga al Ejemplo 1, a

partir del éacido 4-(4-fluoro-fenoxi)-1H-indol-2-carboxllico 148 (ver
ejemplo 120) y la amina 21.
Rendimiento: 66 miligramos (37 por ciento) de un sélido blanco; MS
(ESI): 479 [M-H]", 1H-RMN (DMSO-dg): 8 (ppm) 11.7 (s, 1H), 8.2 (d,
1H), 7.1-7.24 (m, 5H), 7.0 {(m, 2H), 6.5 (d, 1H), 4.48 (br, 1H), 3.72
(m, 1H), 3.42 (m, 1H), 2.85 (m, 2H), 2.7 (m, 2H), 2.38 (m, 4H), 2.0
(m, 4H), 1.64-1.77 (m, 4H), 1.53 (m, 2H), 1.35 (m, 2H).

Elemplo 122
[1-(2-azepan-1-ll-etll)-plpericin-4-l1]-amida del éacido 4-(3,4-

dicloro-fenoxi)-1H-indol-2-carboxlilic
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Este compuesto se sintetiza de manera andliga al Ejemplo 1, a
partir del &acido 4-(3,4-difluoro-fenoxi)-1H-indol-2-carboxilico 149
{para la preparacién, ver méas adelante) y la amina &.
Rendimiento: 62 miligramos (36 por ciento) de un sdélido blanco; MS
(ESI): 495.3 [M-H]", 1H-RMN (DMSO-d,): & (ppm) 11.75 (s, 1H), 8.23
(d, 1H), 7.44 (m, 1H), 7.26 (d, 1H), 7.14 (m, 1H), 7.0 (m, 1H), 6.80

(m, 1H), 6.56 (d, 2H), 3.72 (m, 1H), 2.87 (m, 2H), 2.5-2.6 (m, 6H),
2.38 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.47-1.55 (m, 10H).

(149):
(1) Paso A: Etil-éster del écido 4-(3,5-difluoro-2-nitro-fenoxl)-

1H-Indol-2-carboxilico (150)

Se disuelven el etil-dster del dcido 4-hidroxi-1H-indol-2-
carboxilico (1 gramo, #4.87 milimoles) y 1,2 4-trifluoro-5-nitro-
benceno (0.559 mililitros, 4.87 milimoles en 10 mililitros de
dimetilformamida. Después de adicionar carbonato de potasio (1.3
gramos, 9.74 milimoles) la mezcla se agita durante la noche a
temperatura ambiente. Luego, la mezcla de reaccion se evapora bajo
presiéon reducida, se disuelve con acetato de etilo y se lava con

agua. Las capas organicas se secan sobre suilfato de sodio y se
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evaporan.

Rendimiento: 1.79 gramos (100 por ciento) de una espuma amarilla;
MS (ESI): 381.1 [M-H]".

(2) Paso B: Etll-éster del &cldo 4-(2-amino-4,5-dIfluoro-fenoxl)-
1H-indol-2-carboxlilico (151)

El 150 (1.8 gramos, 4.87 milimoles) se disuelve en 150
mililitros de acetato de etilo y, después de la adicion de Pd-C (500
miligramos), la mezcla se hidrogena a temperatura ambiente durante
2 horas. La mezcla se filtra sobre Celite para remover el catalizador
y s evapora.

Rendimiento: 1.61 gramos (96 por ciento) de una espuma café;, MS
(ESI): 333.2 [M+H]".
(3) Paso C: Etil-éster del 4cido 4-(3,4-difluoro-fenoxi}-1H-indol-
2-carboxilico (152)

Se disuelve nitrito de tert-burilo (0.575 mililitros, 4.85
milimoles) en § mililitros de dimetilformamida y se calienta a 85°C.
Se agrega por goteo una soluciobn de 151 (1.6 gramos, 4.85
milimoles) en § mililitros de dimetilfformamida y la mezcla se agita
durante 10 minutos adicionales. La solucion café se enfrla a
temperatura ambiente, se diluye con dietil-éter y se lava con HCI 2N
y salmuera. Las capas orgdnicas se secan sobre sulfato de sodio y
se evapora. El producto crudo (1.78 gramos de un aceite café) se
purifica adicionalmente mediante cromatografia por evaporacién
(hexano / acetato de etilo 9:1).

Rendimiento: 380 miligramos (25 por ciento) de un sélido ligeramente
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amarillo; MS (ESI): 316.2 [M-H], 1H-RMN (DMSO-d¢): & (ppm) 12.1
(s, 1H), 7.45 (m, 1H), 7.27 (d, 1H), 7.2 (dd, 1H), 7.05 (m, 1H), 6.88
(m, 1H), 6.85 (m, 1H), 6.55 (d, 1H), 4.3 (q, 2H), 1.34 (t, 3H).

(4) Paso D: é&cldo 4-(3,4-difluoro-fenoxl)-1H-Indol-2-carboxllico
(148)

El 182 (380 miligramos, 1.2 milimoles) se disuelve en 10
mililitros de metanol y se trata con una solucién de LiOH (57
miligramos, 2.4 milimoles) en 5 mililitros de agua. La mezcla se agita
a temperatura ambiente durante 18 horsa. Después de Ia
evaporacion, el producto crudo se acidifica a 0°C con HCI 2M y se
extrae con acetato de etilo. Las capas organicas se secan sobre
sulfato de sodio y se evaporan.

Ren&imiento: 310 miligramos (80 por ciento) de un sdélido amarillo;
MS (ESI): 288.1 [M-H], 1H-RMN (DMSO-d,): 8 (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).

Elemplo 123

[t-(2-azepan-1-ll-etil)-plperidin-4-il]]-amina del é&cldo 4-(3,5-

difluoro-fenoxi)-t1H-indol-2-carboxliico

F

Ox,o

Este compuesto se sintetiza de manera analoga al Ejemplo 1, a
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partir del dcido 4-(3,5-difluoro-fenoxi)-1H-indol-2-carboxilico 153
(para la preparacion, ver mas adelante) y la amina §.

Rendimiento: 180 miligramos (33.2 por ciento) de un sélido amarillo;
MS (ESI): 495.3 [M-H]", 1H-RMN (DMSO-dg): & (ppm) 11.8 (s, 1H),
8.21 (d, 1H), 7.33 (d, 1H), 7.2 (dd, 1H), 7.04 (d, 1H), 6.94 (m, 1H),
8.75 (d, 1H), 6.62 (m, 2H), 3.7 (m, 1H), 2.85 (m, 2H), 2.47-2.58 (m,
6H), 2.38 (m, 2H), 1.98 (m, 2H), 1.75 (m, 2H), 1.47-1.55 (m, 10H).

Sintesis del écido 4-(3,5-difluoro-fenoxl)-1H-Indol-2-carboxilico

(153):
(1) Paso A: Etll-éster del écldo 4-(3,5-dIfluoro-fenoxi)-1H-Indol-

2-carboxlilico (1564)

Se disuelven el etil-éater del &cido 4-hidroxi-1H-indol-2-
carboxllico (1 gramos, 4.87 milimoles) y 1,3,5-trifluoro-2-nitro-
benceno (0.57 mililitros, 4.87 milimoles) en 10 mililitroe de
dimetilformamida. Después de la adicion de carbonato de potasio
(1.3 gramos, 9.74 milimoles), la mezcla se agita durante la noche a
temperatura ambiente. Luego la mezcla de reaccién se evapora bajo
presidn reducida, se disuelve con acetato de etilo y se lava con
agua. Las capas orgédnicas se secan sobre sulfato de sodio y se
evapora.

Rendimiento: 1.8 gramos (100 por ciento) de una espuma amariila;
MS (ESI): 361.2 [M-H]".

(2) Paso B: Etli-éster del dcido 4-(2-amino-3,5-dIfluoro-fenoxi)-
1H-Indol-2 carboxlilico (166)

El 154 (1.8 gramos, 4.87 milimoles) se disuelve en acetato de
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etilo y, después de la adicién de Pd-C (500 miligramos), la mezcla se
hidrogena a temperatura ambiente durante 2 horas. La mezcla se
filtra sobre Celite para remover el catalizador y se evapora.
Rendimiento: 1.53 gramos (94 por ciento) de una espuma café. MS
(ESI): 333.2 [M+H]".

(3) Paso C: Etll-éster del &cldo 4-(3,5-difluoro-fenoxl)-1H-Indol-
2-carboxillco (156)

Se disuelve nitrito de tert-butilo (0.547 mililitros, 4.6 milimoles)
en 5 mililitros de dimetilformamida y se calienta a 85°C. Se agrega
por goteo una solucién del 155 (1.5 gramos, 4.8 milimoles) en
dimetilfformamida y la mezcla se agita durante 10 minutos
adicionales. La solucién café se enfria a temperatura ambiente, se
diluye con dietil-éter y se lava con HCl 2N y salmuera. Las capas
orgdnicas se secan sobre sulfato de sodio y se evaporan. El producto
crudo (1.5 gramos de un aceite café) se purifica ademds mediante
cromatografia por evaporacion (hexano / acetato de etilo 9:1).
Rendimiento: 260 miligramos (17.8 por ciento) de un sdlido amarillo,
MS (ESI): 316.2 [M-H]", 1TH-RMN (DMSO-dg): 8 (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),
6.88 (dd, 1H), 4.3 (q, 2H), 1.3 (t, 3H).

(4) Paso D: Acido 4-(3,5-dIfluoro-fenoxl)-1H-Indol-2-carboxillco
(153)

El 166 (260 miligramos, 0.82 milimoles) se disuelve en 10

mililitros de maetanol y se trata con una soluciéon de LiOH (40

miligramos, 1.6 milimoles) en 5 mililitros de agua. La mezcla se agita
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a temperatura ambiente durante 18 horas. Después de Ia
evaporacién, el producta crudo se acidifica a 0°C con HCI 2M y se
extrae con acetato de etilo. Las capas orgédnicas se secan sobre
sulfato de sodio y se evaporan.

Rendimiento: 2410 miligramos (100 por ciento) de un sdlido amarillo;
Elemplo 124
{1-[2-[3-RS-hidroxI-plperidin-1-il)-etl|]-plperidin-4-li}-amida  del

ficldo 4-(3,5-dIfluoro-fenoxl)-1H-Indol-2-carboxilico

L’qu

Este compuesto se sintetiza de manera analoga al Ejemplo 1, a
partir del dcido 4-(3,5-difluoro-fenoxi)-1H-indol-2-carboxilico 153 (ver
Ejemplo 123) y la amina racémica 12.

Rendimiento: 38 gramos (32 por ciento) de un sdélido blanco; MS
(ESI): 499 [M+H]*, 1H-RMN (DMSO-de): & (ppm) 11.8 (s, 1H), 8.25 (d,
1H), 7.33 (d, 1H), 7.2 (dd, 1H), 7.04 (s, 1H), 6.92 (dd, 1H), 6.78 (d,
1H), 8.63 (d, 2H), 4.02 (d, 1H), 3.72 (m, 1H), 3.4 (m, 1H), 2.8-2.9 (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).

EjJemplo 125

{1 -[2-(4-h|drox|-plpof‘ldln-1 -ll)-etli)-piperidin-4-il}-amina del &cldo
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4-(3,5-difluor -fenoxi)-tH-indol-2-carboxilic

H_O_\—O-ou

Este compuesto se sintetiza de manera analoga al Ejemplo 1, a

partir de acido 4-(3,5-difluoro-fenoxi)-1H-indol-2-carboxllico 183 (ver
Ejemplo 123) y la amina 21.
Rendimiento: 23 miligramos (13 por ciento) de un sélido blanco; MS
(ESI): 497.2 [M-H]", 1H-RMN (DMSO-d,): 8 (ppm)} 11.79 (s, 1H), 8.22
(br, 1H), 7.32 (d, 1H), 7.2 (dd, 1H), 7.04 (s, 1H), 8.9 (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), 2.867 (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).

De manera _alternati | 4-alcoxi-indol-2-carboxamida

reparan como se muestra en el esquema de reaccién 16

Esquema de Reaccldn 11186:

P NEL L LSIROS

Elemplo 128

[1-(2-azepan-1-ll-etil)-plperidin-4-l1]]-amida del &cild 4-(6-cl ro-
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pirldin2-il xl)-1H-Indol-2-carboxlillc

s

S Oxo

Este compuesto se sintetiza de manera andloga al Ejemplo 1, a

partir del acido 4-(8-cloro-piridin-2-iloxi)-1H-indol-2-carboxllico 157
(para la preparacién, ver mas adelante) y la amina 5.
Rendimiento: 85 miligramos (54 por ciento) de un cristal amarillo; MS
(ES1); 494.3 [M-H]", 1H-RMN (DMSO-d,): & (ppm) 11.8 (8, 1H), 8.2 (d,
1H), 7.85 (dd, 1H), 7.3 (d, 1H), 7.2 (m, 2H), 6.85 (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).

carboxlilico (157
(1) 2-etll-éster de 1-terbutil-éster del 4cldo 4-benclloxi-Indol-

1.2-dicarboxflico (158)

Se disuelve el etil-éster del acido 4-benciloxi-1H-indol-2-
carboxilico (10 gramos, 34 milimoles) y DMPA (80 miligramos) en 80
mililitros de acetato de etilo. Se agrega BOC20 (8.9 gramos, 41
milimoles) disuelto en una pequefia cantidad de acetato de etilo a
temperatura ambiente. La mezcla se agita durante la noche a
temperatura ambiente. Luego, la mezcla de reaccion se lava con

dcido tartdrico acuoso 1M, agua y salmuera. Las capas orgénicas se
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secan sobre sulfato de sodio y se evaporan. El producto crudo se
utiliza en el siguiente paso sin mayor purificacion.

Rendimiento: 13.8 gramos (100 por ciento) de un aceite amarillo; 1H-
RMN (CDCI3): & (ppm) 7.7 {(d, 1H), 7.3-7.5 (m, 7H), 8.75 (d, 1H), 5.2
(8, 2H), 4.4 (q, 2H), 1.7 (s, 9H), 1.4 (t, 3H).

(2) Paso B: 2-etll-éster de 1-terbutll-éster del adcido 4-hidroxl-
Indol-1,2-dicarboxllico (159)

El 158 (8 gramos, 20 milimoles) se disuelve en 80 mililitros de
acetato de etilo y, después de la adicion del 5 por clento de Pd-C
(700 miligramos), la mezcla se hidrogena a temperatura ambiente
durante 7 horas. La mezcla se filtra sobre Celite para remover el
catalizador y se evapora. El sdlido se suspende en éter / hexano y se
filtra.

Rendimiento: 4.8 gramos (74 por ciento). 1H-RMN (CDCI3): & (ppm)
7.7 (d, 1H), 7.3 (m, 2H), 8.7 (d, 1H), 5.5 (s, 1H), 4.4 (q, 2H), 1.7 (s,
9H), 1.4 (t, 3H).

(3) Paso C: Etll-éster del acido 4-(6-cloro-piridin-2-iloxi)-1H-
indol-2-carboxilico (160)

Se disuelven el 159 (500 miligramos, 1.6 milimoles),
2.6.dicloro-piridin (360 miligramos, 24 milimoles) en 15 mililitros de
dimetilfformamida. Después de la adicién de carbonato de potasio
(340 miligramos, 24 milimoles) y una cantidad catalltica de polvo de
Cu, la mezcla se calienta a 180°C durante 3 horas. La mezcla de
reaccion se enfrila a temperatura ambiente, se diluye con acetato de

etilo y se lava con agua. Las capas organicas se secan sobre sulfato



217 l(é(

de sodio y se evaporan. El producto crudo se resuelve en
diclorometano y, después de la evaporacion se cristaliza con
ciclohexano.

Rendimiento: 300 miligramos (58 por ciento) de un sélido beige; MS

5 (ESI): 317.2 [M+H]*, 1H-RMN (CDCI3): & (ppm) 9.2 (br, 1H), 7.7 (dd,
1H), 7.3 (m, 2H), 7.1 (m, 2H), 6.85 (dd, 1H), 6.75 (d, 1H), 4.4 (q, 2H),
1.4 (t, 3H).

(4) Paso D: Acido 4-(6-cloro-piridin-2-lloxl)-1H-Indol-2-
carboxillco {(157)

10 El 160 (100 miligramos, 0.315 milimoles) se disueive en 4
mililitros de metanol, y se trata con una solucion de NaOH (1
mililitro, 2N). La mezcla se agita 1 hora a temperatura ambiente. La
mezcla de reaccion se acidifica con HCI (1 mililitro, 2N) y se
evapora. La mezcla cruda se utiliza en el siguiente paso sin mayor

15 purificacidn.

reparan como muesira en el esquema de reaccidn 17.

Esquema de Reaccldn 17:

e o e
éﬁ?“:"_"o_ EI?_{O-D_— u° Y .-é‘?—{-om

Elemplo 127
Diclorhidrato de [1-(octahldro-quinolizin-1-limetll)-plperidin-4-li]-

25 amida del 4cido 4-isobutoxi-1H-Ind I-2-carboxille
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Se disuelven el 161 (para la preparacién, ver mas adelante)
(2.5 gramos, 7.1 milimoles), octahidro-2H-quinolizin-1-ilmetanol
(Lupinina) (1.2 gramos, 7.1 milimoles) y etildi-isopropilamina (12.2
mililitros, 71 milimoles en 10 mililitros de propionitrilo. Después de la
adicion de yoduro de cianometil-trimetil-fosfonio (4.1 gramos, 17
milimoles) la mezcla se pone a reflujo durante 3 horas. Después de
enfrlar a temperatura ambiente, la mezcla se diluye con acetato de
etilo y se lava con una solucion de carbonato de potasio. El producto
crudo (3.9 gramos de un aceite café) se cristaliza a partir de metnol.
Rendimiento: 2 gramos (52 por cienta) de un sdélido blanco; MS (ESI):
467 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.42 (s, NH), 8.18 (d,
NH), 7.22 (d, 1H), 7.02 (dd, 1H), 6.98 (d, 1H), 6.45 (d, 1H), 3.83 (d,
2H), 3.75 (m, 1H), 3.49 (s, 2H), 2.81 (m, 2H), 2.70 (m, 2H), 2.29°(m,
1H), 2.15-2.00 (m, 2H), 1.85-1.73 (m, 7H), 1.72-1.27 (m, 9H), 1.26-
1.10 (m, 2H), 1.05 (d, 6H).

1H-Indol-2-carboxilico
(1) Paso A: (1-bencii-plperidin-4-il)-amida del acldo 4-

Isobutoxl-1H-Indol-2-carboxilico (161)

Se disuelven el acido 4-isobutoxi-1H-indol-2-carboxilico 80 (4.7

x
o
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gramos, 20.1 milimoles, para la preparacién, ver el Ejemplo 8) y 1-
bencil-piperidin-4-ilamina (4.2 mililitros, 20.1 milimoles) en N,N-
dimetil-formamida y después de la adicién de TBTU (7.3 gramos,
22.1 milimoles) y etildi-igopropilamina (13.8 milimoles, 80.4
milimoles), la mezcla se agita a temperatura ambiente durante 2
horas. Luego, el solvente se evapora al alto vacio. El residuo se
disuelve en acetato de etilo, se lava con carbonato acido de sodio
acuoso satura y salmuera. Las capas orgéanicas se secan sobre
sulfato de sodio y se evapora bajo presién reducida.
Rendimiento: 8.96 gramos de un sélido beige; MS (ESI): 406.5
[M+H]*.
(2) Paso B: Clorhidrato de plperidin-4-llamida del &cido 4-
Isobutoxi-1H-Indol-2-carboxilico (161)

El 161 (8.1 gramos, 20 milimoles) se disuelven en 200 mililitros
de etanol y, después de la adicion de Pd-C (200 miligramos) y 10
mililitros de HCI 4M, la mezcla se hidrogena a temperatura ambiente
durante 3 horas. La mezcia se filtra sobre Celite para remover el
catalizador y se evapora.
Rendimiento: 7.13 gramos (100 por ciento) de un sdélido blanco; MS
(ESI): 318 [M+H]*, 1H-RMN (DMSO-d,): & (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).
Ejemplo 128

[1-(1-metll-plperidin-3-iimetil)-plperidin-4-ll]-amida del &cldo 4-

W3
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isobutoxli-1H-Ind 1-2-carboxlilico

&0’\0’
v

Este compuesto se sintetiza a partir del compuesto 161 (ver
Ejemplo 127) y (1-metil-piperidin-3-il)-metancl de manera analoga al
método que se describe en el Ejemplo 127.

Rendimiento: 60 miligramos (50 por ciento); MS (ESI): 427 [M+H]",
1H-RMN (DMSO-ds): & (ppm) 11.45 (s, NH), 8.18 (d, NH), 7.21 (s,
1H), 7.02 (dd, 1H), 6.85 (d, 1H), 6.45 (d, 1H), 3.85 (d, 2H), 3.75 (m,
1H), 2.88 (m, 1H), 2.78 {(m, 2H), 2.62 (m, 1H), 2.12 (s, 3H), 2.13-2.05
{m, 3H), 2.00-1.84 (m, 2H), 1.84-1.40 (m, 10H), 1.06 (d, 6H), 0.82
(m, 1H).

Elemplo 129
{1-[(18,9aR)-1-(octahldro-quinollzin-1-lI)metil]-piperidin-4-Il}-

amida del écldo 4-clorobutiimetoxi-1H-Indol-2-carboxilico

? 0
N u{)*%)@

Este compuesto se sintetiza a partir de piperidin-4-ilamida del

acido 4-ciclobutiimetoxi-1H-indol-2-carboxilico, el 162 (para la

preparacién, ver mas adelante) y(1R, 9aR)-1-(octahidro-quinozin-1-

Y64
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il)-metanol de manera analoga al método descrito en el Ejemplo 127,
MS (ESI): 479.1 [M+H]*, 1H-RMN (DMSO-de): & (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), 3.78 (m, 1H), 2.6-2.8 {m, 5H), 2.22-2.54 (m, 2H), 1.08-2.17
(m, 26H).
Sintesis de piperidin-4-llamida del 4cido 4-ciclobutiimetoxi-1H-
indol-2-carboxilico, 162

(1) Paso A: Tert-butil-éater del écido 4-[(4-ciclobutiimetoxi-1H-
indol-2-carbonll)-amino]-plperidin-1-carboxlilico

Se agrega tert-butil-déster del dacido 4-amino-piperidin-1-
carboxilico (1.98 gramos, 8.87 milimoles), HOBT (1.37 gramos, 8.7
milimoles), trietilamina (2.5 mililitros, 17.84 milimoles) y EDC (1.72
gramos, 8.97 milimoles) a una solucidon del acido 4-ciclobutilmetoxi-
1H-indol-2-carboxllico (82) a partir del Ejemplo 34 (2.2 gramos, 8.97
milimoles) en 20 mililitros de DCM. La mezcla se agita a temperatura
ambiente durante la noche. Luego, se lava con NaOH 2N y salmuera,
se seca sobre sulfato de sodio anhidrido y se evapora para dar un
poivo amarillo. El material crudo se purifica mediante cromatografia
sobre gel de silice utilizando hexano y EtOAc (desde O por ciento
hasta 20 por ciento).
Rendimiento: 3.02 gramos (79 por ciento); MS (ESI): 426.3 [M-H},
1H-RMN (CDCls): & (ppm) 98.33 (s, 1H), 7.17 (t, 1H), 7.03 (d, 1H),
6.97 (s, 1H), 6.5 (d, 1H), 6.12 (d, 1H), 4.13 (m, 4H), 4.07 (d, 2H),
2.78-2.97 (m, 4H), 1.88-2.25 (m, BH), 1.48 (s, 9H).
(2) Paso B: Plperidin-4-llamida del &cld 4-cicl butlimetoxi-

yes
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1H-ind |-2-carboxlilico, 162

El tert-butil-éster (163) anterior (3.02 gramos, 7.05 milimoles) se
disuelve en 20 mililitros de dioxano. Se agrega una solucién 4M de
HCIl en dioxano (14.1 mililitros, 56.4 milimoles) y la mezcla se agita
durante 24 horas. La evaporacidn dio el clorhidrato como un polvo
blanco.

Rendimiento: 2.93 gramos (>100 por ciento, no completamente
80C0).

MS (ESI): 427 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.59 (8, 1H),
8.75 (br m, 2H), 8.51 (d, 1H), 7.25 (s, 1H), 7.07 (t, 1H), 6.98 (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).
Elempilo 130
{1-[(S)-2-({3R,4R)-hidroxi-3-metil-piperidin-1-l1)-propll]-plperidin-

4-l1}-amida del écldo 4-ciclobutiimetoxi-1H-indol-2-carboxllico

¢
CE?_iO‘)_QOH

Este compuesto se sintetiza a partir de piperidin-4-il-amida del
dcido 4-ciclobutil-metoxi-1H-indol-2-carboxilico 162 (ver el Ejemplo
129) y (3R,4R)-1-((R)-2-hidroxi-propil)-3-metil-piperidin-4-il-éster del
dcido 2,2-dimetil-propidnico 164 (para la preparaciéon, ver mas

adelante), de una manera analoga al método descrito en el Ejemplo
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127, seguido por disociacién de pivalollo, como se describe para la
amina 55.

MS (ESI): 483.2 [M+H]*, 1H-RMN (DMSO-d,): & (ppm) 11.43 (s, 1H),
8.2 (br s, 1H), 7.19 (s, 1H), 7.03 (t, 1H), 6.96 (d, 1H), 6.47 (d, 1H),
4.44 (m, 1H), 4.04 (d, 2H), 3.73 (m, 1H), 2.58 - 2.96 (m, 7H), 2.04 -
2.41 (m, 8H), 1.83 - 2.02 (m, 6H), 1.86 - 1.82 (m, 3H), 1.45 - 1.65 (m,
2H), 1.2 - 1.44 (m, 2H), 0.91 (d, 3H), 0.86 (d, 3H).

(1) (3IR,4R)-1-((R)-2-hidroxI|-propli)-3-metil-plperidin-4-li-éster
del 4cido 2,2-dimetli-proplénico (164).

Una solucién de piperidina 20 (3 gramos, 15.05 milimoles) y

(R)-2-metil-oxirano (15.05 mililitros, 150.5 milimoles) en 10 mililitros
de etanol, se agita durante 24 horas en un matraz cerrado. El
solvente se evapora y el residuo se destila en un aparato Kugelrohr
(0.08 mbar, 80-80°C).
Rendimiento: 3.82 gramos (99 por ciento). MS (ESI): 258.2 [M+H]",
1H-RMN (DMSO-d,): & (ppm) 4.34 (br &, 1H), 4.24 (id, 1H), 3.70
(sexteto, 1H), 2.78 (m, 2H), 2.03 - 2.28 {(m, 3H), 1.65 - 1.8 (m, 3H),
1.45 (qd, 1H), 1.14 (s, 9H), 1.02 (d, 3H), 0.81 (d, 3H), [a]lp = -66.1 (c
= 1.5 en MeOH).

Ejemplo 131
{1-[(S)-2-({3S,4R,58)-3,4-dihidroxI-5-metll-plperidin-1-il)-proplii]-
plperidin-4-il}-amida del #acido 4-ciclobutil-metoxi-1H-Indol-2-

carboxllico.

Y67
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Este compuesto se sintetiza a partir de la piperidin-4-il-amida
del #écido 4-ciclobutil-metoxi-tH-indol-2-carboxilico 182 (ver el
Ejemplo 128) y la amina 35, de una manera anéloga al método
descrito en 54, seguido por disociacién del grupo protector.

MS (ESI): 489.4 [M+H]*, 1TH-RMN (DMSO-d,): 8 (ppm) 11.47 (s, 1H),
8.28 (br s, 1H), 7.23 (s, 1H), 7.04 (t, 1H), 6.89 (d, 1H), 6.48 (d, 1H),
4.07 (m, 1H), 4.06 (d, 2H), 4.02 (m, 1H), 3.76 (m, 1H), 3.85 (m, 1H),
2.58 - 2.96 (m, 6H), 2.25 - 2.4 (m, 3H), 1.83 - 2.15 (m, 11H), 1.66 -
1.82 (m, 2H), 1.45 - 1.85 {(m, 2H), 0.91 (d, 3H), 0.86 (d, 3H).

Ejemplo 132
{1-[(R)-3-hidroxl-2-{(3S,48)-4-hildroxl-3-metll-plperidin-1-il)-
proplil-plperidin-4-l1}-amida del &acldo 4-ciclo-butll-metox|-1H-

éwfﬂ

Este compuesto se sintetiza a partir de la piperidin-4-il-amida

del 4cido 4-ciclo-butil-metoxi-1H-indol-2-carboxilico 162 (ver el
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Ejemplo 129) y el (38,48)-1-((S)-2-hidroxi-3-tritiloxi-propil)-3-metii-
piperidin-4-il-éster del éacido 2,2-dimetil-propiénico (680), de una
manera analoga al método descrito en 56, seguido por la remocién
subsecuente de los grupos de proteccidén con metilato de sodio y
acido acetico al 80 por ciento.

MS (ESi): 499.5 [M+H]*, 1H-RMN (DMSO-ds): & (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), 1.15 - 2.18 (m, 16H), 0.86 (d, 3H).

Elemplo 133
{1-[(1S,9aR)-1-(octahldro-quinolizin-1-li)-metli]-piperidin-4-l1}-

amlida del 4cldo 4-(furan-3-l1l-metoxl)-1H-Indol-2-carboxillco.

E\? 0
N n-O?_"_-p

Este compuesto se sintetiza a partir de la piperidin-4-il-amida
del dcido 4-(furan-3-il-metoxi)-1H-indol-2-carboxilico 165 (para la
preparacién, ver mas adelante), y (1R,8aR)-1-(octahidro-quinolizin-1-
il)-metanol, de una manera analoga al método descrito en el Ejemplo
127.

MS (ESI): 491.1 [M+H]*, 1TH-RMN (DMSO-dg): & (ppm) 11.45 (s, 1H),
8.13 (d, 1H), 7.82 (s, 1H), 7.68 (t, 1H), 7.22 (d, 1H), 7.05 (i, 1H),

Y67
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6.98 (d, 1H), 6.82 (8, 1H), 6.59 (d, 1H), 5.03 (8, 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).
Sintesis de piperidin-4-ii-amida del 4cldo 4-{furan-3-ll-metoxi)-
1H-Indol-2-carboxilico (165)
(1) Paso A: Terbutil-éster del acldo 4-{[4-(furan-3-ll-metoxl)-
1H-Indol-2-carbonil]-amino}-plperidin-1-carboxilico (166).

A una solucion del édcido 4-(furan-3-il-metoxi)-1H-indol-2-
carboxllico (95) del Ejamplo 33 (5 gramos, 19.44 milimoles) en 10
mililitros de DCM, se le agrega terbutil-éster del acido 4-amino-
piperidin-1-carboxlilico (3.89 gramos, 19.44 milimoles), HOBT (2.98
gramos, 19.44 milimoles), trietil-amina (5.4 mililitros, 38.88
milimoles), y EDC (3.73 gramos, 19.44 milimoles). La mezcla se agita
a temperatura ambiente durante la noche. Luego se lava con NaOH
2N y salmuera, se seca sobre sulfato de sodio anhidro, y se evapora
para dar un polvo amarillo. El material crudo se purifica mediante
cromatografia sobre gel de silice utilizando DCM y EtOAc (desde el 0
por ciento hasta el 10 por ciento).

Rendimiento: 7.51 gramos (88 por ciento). MS (ESI): 438.3 [M-HJ,
1H-RMN (CDCl3): 8 (ppm) 9.42 (s, 1H), 7.57 (s, 1H), 7.48 (s, 1H),
7.21 (t, 1H), 7.05 (d, 1H), 8.96 (s, 1H), 6.8 (d, 1H), 8.55 (s, 1H), 6.08
(d, 1H), 5.07 (d, 2H), 4.04 - 4.2 (m traslapado, 3H), 2.91 (m, 2H),
2.01 (m, 2H), 1.48 (s, 9H), 1.42 (m, 2H).

(2) Paso B: Plperidin-4-ll-amida del &cldo 4-(furan-3-il-
met xl)-1H-indol-2-carboxllico (166).

170
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El terbutil-éster (166) anterior (695 miligramos, 1.58 milimoles)
se disuelve en 5 mililitros de dioxano. Se agrega una solucién 4M de
HCI en dioxano (3.2 mililitros, 12.8 milimoles), y la mezcla se agita
durante 24 horas. La evaporacién dio el clorhidrato como un polvo
blanco.

Rendimiento: 595 miligramos (100 por ciento). MS (ESI): 340.2
[M+H]*, 1H-RMN (DMSO-d,): & (ppm) 11.85 (s, 1H), 8.0 (br m, 2H),
8.5 (d, 1H), 7.85 (s, 1H), 7.71 (s, 1H), 7.3 (s, 1H), 7.09 (t, 1H), 7.02
(d, 1H), 6.62 (d, 1H), 6.64 (s, 1H), 5.05 (d, 2H), 4.07 (m, 1H), 3.31
(m, 2H), 3.0 (m, 2H), 1.98 (m, 2H), 1.78 (m, 2H).

Ejempilo 134
{1-[(S)-2-((3R,4R)-4-hidroxl|-3-maetii-piperidin-1-i1)-propll]-
plperidin-4-il}-amida del #écido 4-(furan-3-il-metoxl}-1H-indol-2-

%
-

;O}.Q_ou

A
(4

carboxllico.

Este compuesto se sintetiza a partir de |la piperidin-4-il-amida
del 4acido 4-(furan-3-il-metoxi)-1H-indol-2-carboxllico 165 (ver el
Ejemplo 133), y el (3R,4R)-1-{(R)-2-hidroxi-propil)-3-metil-piperidin-
4-il-éster del dcido 2,2-dimetil-proplénico 1684 (para la preparacidn,
ver el Ejemplo 130), de una manera analoga al método descrito an el

Ejemplo 127, seguido por disociacién de pivalollo como se describe
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para la amina 55.

MS (ES!): 495.2 [M+H]*, 1H-RMN (DMSO-d,): & (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), 6.6 (d, 1H), 5.03 (s, 2H), 4.43 (d, 1H), 3.72 (m, 1H),
2.56 - 2.85 (m, 5H), 2.32 (m, 1H), 2.24 (m, 1H), 2.04 - 2.19 (m, 2H),
1.8 (m, 2H), 1.87 - 1.78 (m, 3H), 1.43 - 1.61 (m, 2H), 1.21 - 1.41 (m,
3H), 0.91 (d, 3H), 0.86 (d, 3H).

Elemplo 136
[1-(octahldro-quinolizin-1-il-metil)-plperidin-4-il]-amida del &cldo
4-(2-metil-tiazol-4-lI-metoxl)-1H-Indol-2-

carboxlilico.
$—(
N

X

Este compuesto se sintetiza a partir de la piperidin-4-il-amida
del 4dcido 4-(2-metil-tiazol-4-il-metoxi)-1H-indol-2-carboxilico 167
(para la preparacion, ver mas adelante), y (1R,8aR)-1-(octahidro-
quinolizin-1-il)-metancl, de una manera analoga al método descrito
en el Ejemplo 127.
MS (ESI): 522 [M+H]*, 1H-RMN (DMSO-dg): 8 (ppm) 11.5 (s, 1H),
8.15 (d, 1H), 7.57 (s, 1H), 7.25 (s, 1H), 7.05 (dd, 1H), 6.98 (d, 1H),
8.62 (s, 1H), 5.18 (s, 2H), 3.74 (m, 1H), 2.8 (m, 2H), 2.869 (m, 2H),
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2.68 (s, 3H), 2.43 - 2.53 (m, 1H), 2.27 (m, 1H),] 2.02 (m, 1H), 1.07 -
1.85 (m, 19H).

Sintesis de piperidin-4-ll-amida del &cldo 4-

metox|)-1H-Iindol-2-carboxilico (167

(1) Paso A (2-metil-tlazol-4-ll)-metanol (168).

Se disuelve el etil-éster del acido 2-metil-tiazol-4-carboxllico
(968 miligramos, 5.64 milimoles) en 5 mililitros de dietil-éter, y se
enfrla a -78°C. Se agrega por goteo una solucién 1M de hidruro de
litio y aluminio en tetrahidrofurano (16.9 mililitros, 16.9 milimoles), y
la mezcla se agita durante 3.5 horas a -78°C. La mezcla se apaga a
esta temperatura con una solucién saturada de sulfato de sodio, y se
deja calentar a temperatura ambiente, seguido por extraccidon con
éter y evaporacion.
Rendimiento: 870 miligramos (92 por ciento). MS (ESI): 130.0 [M-HT",
1H-RMN (CDCI;3): & (ppm) 7.20 (s, 1H), 5.27 (dd, 1H), 4.50 (d, 2H),
2.82 (s, 3H).
(2) Paso B: 2-etll-éster de 1-terbutli-éster del &cldo 4-(2-
metil-tiazol-4-ll-metoxl)-Indol-1,2-dlcarboxllico (169).

Se disuelve el (2-metil-tiazol-4-il)-metanol 188 (670 miligramos,
5.2 milimoles) en 12 mililitros de tetrahidrofurano seco bajo argén,
seguido por la adicién del 2-etil-éster de 1-terbutil-éster del acido 4-
hidroxi-indol-1,2-dicarboxllico 102 (ver el Ejemplo 42, 1.58 gramos,
5.2 milimoles), trifenil-fosfina (1.63 gramos, 6.2 milimoles), y la
solucién se enfrla a 0°C. Se agrega por goteo una solucién al 40 por

ciento de aza-dicarboxilato de etilo en tolueno (2.7 mililitros, 6.2
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milimoles), y la mezcla se agita durante 2.5 horas a 0°C. Los
solventes se remueven bajo presién reducida, y el residuo se
disuelve en acetato de etilo, y se lava con una solucién de carbonato
dcido de sodio, y salmuera. Las capas organicas se secan sobre
suifato de sodio, se filtran, y se evaporan. El producto crudo se
purifica ‘'mediante cromatografia por evaporacién (gel de sllice,
acetato de etilo / hexanos, 3:7).

Rendimiento: 1.75 gramos (81 por ciento). MS (ESI): 417.2 [M+H]*,
1H-RMN (DMSO-dg): & (ppm) 7.87 (s, 1H), 7.55 (d, 1H), 7.41 (dd,
1H), 7.27 (s, 1H), 6.99 (d, 1H), 5.27 (s, 2H), 4.31 (q, 2H), 2.68 (s,
3H), 1.57 (s, 9H), 1.32 (t, 3H).

(3) PasoC: Acldo 4-(2-metli-tlazol-4-ll-metoxl}-1H-Indol-2-
carboxillco (170).

Se disuelve el 2-etil-éster de 1-terbutil-éster del acido 4-(2-
metil-tiazol-4-il-metoxi)-indol-1,2-dicarboxllico (189) (1.75 gramos,
4.2 milimoles) en 20 mililitros de etanol. Después de la adicién de
una solucién acuosa de hidréxido de sodio 0.5 M (33.6 mililitros, 16.8
milimoles), la solucién se calienta a 60°C, y se agita a esta
temperatura durante 18 horas. Luego se evapora la mezcia de
reaccidén, y el residuo se disuelve en acetato de etilo. A 0°C, se
agrega HCI concentrado, hasta que se alcance un pH de 1. La fase
organica se lava con agua y salmuera. Las capas organicas se secan
sobre sulfato de sodio, y se filtran. El producto se cristalizé después
de la evaporacion, y se pudo filtrar.

Rendimiento: 1.21 gramos (100 por ciento). MS (ESI): 289.0 [M+H]",
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1H-RMN (DMSO-ds): & (ppm) 11.76 (br 8, 11H), 7.62 (8, 1H), 7.14
(dd, 1H), 7.07 (s, 1H), 7.02 (d, 1H), 6.88 (d, 1H), 5.22 (s, 2H), 2.68
(s, 3H).
(4) Paso D: Terbutll-éster del fclido 4-{[4-(2-metil-tiazol-4-II-
metoxl)-1H-Indol-2-carbonll]-amino}-plperidin-1-carboxilico (171).
Se disuelve el acido 4-(2-metil-tiazol-4-il-metoxi)-1H-indol-2-
carboxllico (170) (1.21 gramos, 4.2 milimoles) en 10" mililitros de
N,.N-dimetil-formamida, y la solucién se enfria a 0°C. Después de la
adicién de base de Hunig (2.18 mililitros, 12.6 milimoles), terbutil-
éster del acido piperidin-4-il-carbamico (3) (841 miligramos, 4.2
milimoles), y PyBOP (2.4 gramos, 4.6 milimoles), la mezcla se agita
a temperatura ambiente durante 18 horas. Se agrega acetato de
etilo, seguido por hidréxido de sodio concentrado, hasta que se
alcanza un pH de 11. La capa organica se lava con salmuera, se
seca sobre sulfato de sodio, y se evapora bajo presién reducida. El
producto crudo se purifica mediante cromatografia por evaporacién
(gel de silice, acetato de etilo / ciclohexano, 1:1).
Rendimiento: 1.58 gramos (80 por ciento). MS (ESi): 471.2 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.58 (br s, 1H), 8.25 (d, 1H), 7.61 (s,
1H), 7.27 (s, 1H), 7.09 (dd, 1H), 7.02 (d, 1H), 6.63 (d, 1H), 5.18 (s,
2H), 3.93 (m, 3H), 2.85 (m, 2H), 2.69 (s, 3H), 1.78 (m, 2H), 1.4 (s,
9H), 1.38 (m, 2H).
(5) Paso E: Plperidin-4-ll-amida del &cldo 4-(2-metil-tlazol-4-
Il-metoxl)-1H-Indol-2-carboxilico (167).

El 171 anterior (1.58 gramos, 3.36 milimoles) se disuelve en
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una solucién 4M de HCi en dioxano (32 mililitros, 128 milimoles), y
se agita durante 45 minutos a temperatura ambiente. Luego la
mezcla de reaccion se evapora, se disuelve en acetato de etilo, y se
agrega hidroxido de sodio concentrado, hasta que se alcanza un pH
de 11. La capa acuosa s2 lava con salmuera, se seca sobre sulfato
de sodio, y se evapora bajo presién reducida.

Rendimiento: 1.28 gramos (100 por ciento). MS (ESI): 371.2 [M+H]",
1H-RMN (DMSO-de): 5 (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), 2.82 - 2.75 (m, 2H),
1.72 - 1.85 (m, 3H), 1.4 - 1.55 (m, 2H).

Ejemplo 136
{1-[2-(3,4-dlhidrox|-6-metll-plperidin-1-ill)-propil]-plperidin-4-ili}-
amida del icldo 4-(benzofuran-3-ll-metoxl)-1H-Indol-2-

carboxilico.

0
OH
y H‘Q}Q..o,,
Este compuesto se sintetiza a partir de la piperidin-4-il-amida
del acido 4-(benzofuran-3-il-metoxi)-1H-indol-2-carboxilico 172 (para
la preparacion, ver mas adelante), y la amina 35, de una manera

andloga al método descrito en 54, seguido por la disociacion del

grupo protector.
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MS (ESI): 561 [M+H]*, 1TH-RMN (DMSO-ds): & (ppm) 11.48 (s, 1H),
8.16 (s, 1H), 8.15 (d, 1H), 7.72 (d, 1H), 7.61 (d, 1H), 7;35 (dd, 1H),
7.29 (dd, 1H), 7.19 (s, 1H), 7.09 (dd, 1H), 7.01 (d, 1H), 8.71 (d, 1H),
5.35 (s, 2H), 4.04 (d, 1H), 3.98 (m, 1H), 3.72 (m, 1H), 3.53 (m, 1H),
2.50 - 2.90 (m, 7H), 2.24 -2.38 (m, 2H), 1.88 - 2.08 (m, 3H), 1.66 -
1.78 (m, 3H), 1.45 -1,568 (m, 2H), 0.88 (d, 3H), 0.83 (d, 3H).

metoxl)-1H-Iindol-2-carboxllico (172)
(1) Paso A: Terbutll-éster del acldo 4-{[4-(benzo-furan-3-il-

metoxl)-1H-Iindol-2-carbonlii]-amino}-plperidin-1-carboxilico (173).
A una solucién helada del acido 4-(benzofuran-3-il-metoxi)-1H-
indol-2-carboxilico 105 (ver el Ejemplo 50) (200 miligramos, 0.851
milimoles) en 2 mililitros de dimetil-formamida, se le agrega base de
Hunig (334 microlitros, 1.95 milimoles). Después de agitar a 0°C
durante 10 minutos, se agregan subsecuentemente terbutil-éster del
dcido 4-amino-piperidin-1-carboxilico (130 miligramos, 0.651
milimoles) y PyBOP (356 miligramos, 0.684 milimoles). La mezcla se
agita a temperatura ambiente durante la noche. Luego se diluye con
acetato de etilo, se lava con NaOH 1N y salmuera, se seca sobre
sulfato de sodio anhidro, y se evapora para dar 980 miligramos de un
aceite castafio claro. El material crudo se purifica mediante
cromatografla sobre gel de sllice utilizando ciclochexano y acetato de
etilo {1:1).
Rendimiento: 318 miligramos' (100 por ciento). MS (ESI): 488.2 [M-H]"
., TH-RMN (CDCl,y): & (ppm) 9.15 (s, 1H), 7.77 (s, 1H), 7.72 (d, 1H),
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7.55 (d, 1H), 7.38 (dd, 1H), 7.3 (dd, 1H), 7.23 (d, 1H), 7.08 (d, 1H),
6.91 (s, 1H), 6.7 (d, 1H), 5.96 (d, 1H), 5.34 (s, 2H), 4.04 - 4.2 (m
traslapado, 3H), 2.91 (m. 2H), 2.01 (m, 2H), 1.48 (s, 9H), 1.40 (m,
2H).
(2) Paso B: Plperidin-4-ll-amida del #acldo 4-(benzo-furan-3-
Il-metoxl)-1H-Indol-2-carboxllico (172).

El terbutil-éster (173) anterior (318 miligramos, 0.65 milimoles)
se disuelve en una solucién 4M de HCI| en dioxano (6 mililitros, 1.2
milimoles), y se agita durante 1 hora a temperatura ambiente. La
evaporacién dio el clorhidrato como un polvo blanco, el cual se
disuelve en agua, se trata con una solucién concentrada de NaOH a
0°C hasta un pH de 11, y se extrae con acetato de etilo. Las capas
orgdnicas se lavan con salmuera, se secan sobre sulfato de sodio, y
8@ evaporan.
Rendimiento: 248 miligramos (98 por ciento) de un sélido amarillo
claro. MS (ESI): 380.2 [M+H]".
Ejemplo 137
{1-[2-(3,4-dlhidrox]l-plperidin-1-l1)-propli]l-piperidin-4-l1}-amida del
écido 4-(5-fluoro-benzofuran-3-ll-metoxl)-1H-

indol-2-carboxlilico.

o

Cfn?_«;-@‘)_d‘ou
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Este compuesto se sintetiza a partir de la piperidin-4-il-amida
del &acido 4-(5-fluoro-benzofuran-3-il-metoxi)-1H-indol-2-carboxilico
174 (para la preparacion, ver mas adelante), y al amina 34, de una
manera andloga al método descrito para el 54, seguido por la
disociacion del grupo protector.

MS (ESI): 565 [M+H]*, 1H-RMN (DMSO-ds): 8 (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, 1H),
4.13 (d, 1H), 3.73 (m, 1H), 3.52 (br 8, 1H), 3.44 (br 8, 1H), 2.8 (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).

Sintesis de piperidin-4-ll-amida del écido 4-(5-fluoro-benzo-

furan-3-il-metoxl)-1H-Indol-2-carboxilico (174)

(1) Paso A: Terbutll-éster del #écido 4{[4-(5-fluoro-benzo-
furan-3-il-metoxi}-1H-Indol-2-carbonli]-amino}-plperidin-1-
carboxlilico (175).

Una solucién del acido 4-(5-fluoro-benzo-furan-3-il-metoxi)-1H-
indol-2-carboxilico 113 (ver el Ejemplo 80, 180 miligramos, 0.49
milimoles), se disueive en 1.5 mililitros de N,N-dimetil-formamida, y
se enfrla a 0°C. Después de la adiciobn de base de Hunig (252
microlitros, 1.5 milimoles), la mezcia se agita durante 15 minutos, y
luego se agrega terbutil-dster del acido piperidin-4-il-carbamico 3
(88.5 miligramos, 0.4% milimoles), seguido por PyBOP (269
miligramos, 0.51 milimoles). La mezcla se agita a temperatura

ambiente durante 18 horas. Luego la mezcla se diluye con acetato de
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etilo, se lava con una solucién de hidréxido de sodio 1N, y salmuera.
Las capas orgdnicas se secan sobre sulfato de sodio, y se evaporan
bajo presién reducida. El producto crudo (581 miligramos) se purifica
mediante cromatografia por evaporacién (gel de sllice, ciclohexano /
acetato de etilo, 1:1).

Rendimiento: 250 miligramos (100 por ciento). MS (ESI): 508.2 [M-H]"

(2) Paso B: Pliperidin-4-ll-amida del acldo 4-(5-fluoro-
benzofuran-3-ll-metoxl)-1H-indol-2-carboxilico (174).

El terbutil-éster (175) anterior (250 miligramos, 0.49 milimoles)
se disuelve en una solucién 4M de HCI en dioxano (4 mililitros, 16
milimoles), y |la mezcla se agita durante 1 hora a temperatura
ambiente. La evaporacion dio el clorhidrato como un sélido amarillo,
el cual se disuelve en 5 mililitros de agua, y el pH se ajusta a 11
mediante la adicién de hidréxido de sodio concentrado. La solucidon
se extrae con acetato de etilo, las capas organicas se lavan con
salmuera y se secan sobre sulfato de sodio. La evaporacién dio 200
miligramos (100 por ciento) de un sdlido blanco.

MS (ESI): 408.2 [M+H]".

Elemplo 138
{1-[2-(3,4-dihidrox|-plperidin-1-ll)-propli}-piperidin-4-l1}-amida del
écido 4-(5-cioro-benzofuran-3-l1l-metoxl)-1H-

indol-2-carboxilico.
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Este compuesto se sintetiza a partir de la piperidin-4-il-amida
del &acido 4-(5-cloro-benzo-furan-3-il-metoxi)-1H-indol-2-carboxllico
176 (para la preparacién, ver mas adelante), y la amina 34, de una
manera andloga al método descrito para el 54, seguido por la
disociaciéon del grupo protector.

MS (ESI): 581 [M+H]*, 1H-RMN (DMSO-ds): 8 (ppm) 11.5 (br s, 1H),
8.28 (s, 1H), 8.17 (d, 1H), 7.79 (s, 1H), 7.68 (d, 1H), 7.39 (d, 1H),
7.22 (s, 1H), 7.10 (dd, 1H), 7.03 (d, 1H), 6.7 (d, 1H), 5.36 (s, 2H),
4.18 (m, 1H), 4.12 {d, 1H), 3.72 (m, 1H), 3.52 (m, 1H), 3.45 (m, 1H),
2.45 - 2.9 (m, 4H), 2.33 (m, 4H), 1.88 - 2.14 (m, 3H), 1.73 (m, 2H),
1.42 - 1.85 (m, 4H), 0.89 (d, 3H).

Sintesls de piperidin-4-il-amida del écido 4-(5-cloro-benzo-furan-

3-1l-metoxl)-1H-Indol-2-carboxlilico (176)
(1) Paso A: Terbutll-éster del é&cldo 4-{[4-(6-cloro-benzo-

furan-3-11-metoxi}-1H-Indol-2-carbonli]-amino}-plperidin-1-
carboxilico {(177).

Este compuesto se sintetiza a partir del acido 4-(5-cloro-
benzofuran-3-il-metoxi)-1H-indol-2-carboxllico 113 (ver el Ejemplo

60), y la amina 3, de una manera analoga al método descrito para el
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175.
Rendimiento: 270 miligramos (80 por ciento). MS (ESI): 522 [M-H],
1H-RMN (DMSO-dg): 8 (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), 5.386 (s, 2H), 3.93 (m, 3H), 2.7 - 2.8 (m,
2H), 1.76 (d, 2H), 1.4 (s, 9H), 1.29 - 1.42 (m, 2H).
(2) Paso B: Plperidin-4-il-amida del dcldo 4-(5-
cloro-benzo-furan-3-ll-metoxl)-1H-indol-2-carboxilico (176).

Este compuesto se sintetiza a partir del 177 de una manera
analoga al método descrito para el 175.
MS (ESI): 424.2 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.38 (s, 1H),
8.14 (s, 1H), 8.02 (d, 1H), 7.68 (s, tH), 7.55 (d, 1H), 7.27 (d, 1H),
7.09 (s, 1H), 6.98 (dd, 1H), 6.91 (d, 1H), 6.59 (d, 1H), 5.23 (s, 2H),
3.68 (m, 1H), 2.8 (m, 1H), 2.37 (m, 3H), 1.57 (m, tH), 1.25 {m, 3H).
Elemplo 1398
{1-[(98,9a8)-1-{octahldro-pirido[2,1-c][1,4]oxazIn-8-]11)-metll]-
piperidin-4-li}-amida del a4cldo 4-(5-cloro-benzo-

furan-3-ll-metoxl)-1H-indol-2-carboxllico.

Gr
é[H-Ogj

Este compuesto se sintetiza a partir del compuesto 176 (ver el

Ejemplo 138), y el (9RS,9aSR)-1-(octahidro-pirido[2,1-c]{1,4-0xazin-
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9-il)-metanol (63), de una manera analoga al método descrito en el
Ejemplo 127.

Rendimiento: 7.7 miligramos (12 por ciento) de un sélido blanco. MS
(ESI): 575/577 [M+H]*, 1H-RMN (DMSO-ds): & (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), 5.38 (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, 8H), 1.80 - 1.40 (m, 3H), 1.35 - 1.20 (m,
2H).

Elemplo 140
{1-[(85,8a8)-1-(hexahldro-pirrolo[2,1-c][1,4]oxazIn-8-il)-metll]-
plperidin-4-l1}-amida del écldo 4-(5-cloro-benzo-

furan-3-ll-metoxi)-1H-Iindol-2-carboxlilico.

Este compuesto se sintetize a partir del compuesto 176 (ver el
Ejemplo 138) y el (9RS,9aSR)-1-(octahidro-pirido-[2,1-c][1,4]oxazZzin-
9-il)-metanol (687), de una manera analoga al método descrito en el
Ejemplo 127.

Rendimiento: 82 miligramos (14.8 por ciento) de un sélide blanco.

MS (ESI); 563/565 [M+H]', 1H-RMN (DMSO-ds): & (ppm) 11.5 (s, 1H),
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8.25 (s, 1H), 8.10 (d, 1H), 7.78 (d, 1H), 7.87 (d, 1H), 7.38 (bd, 1H),
7.19 (s, 1H), 7.10 - 7.00 (m, 2H), 6.70 (d, 1H), 5.35 (s, 2H), 4.00 (m,
1H), 3.90 (m, 1H), 3.756 -3.60 (m, 2H), 3.40 - 3.30 (m, 2H), 2.95 -
2.70 (m, 1H), 2.40 -2.20 (m, 2H), 2.10 - 1.70 {m, 8H), 1.55 - 1.25 (m,
4H), 1.15 (t, 1H), 1.07 (t, 1H).

Ejemplo 141
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-11)-metil]-plperidin-4-i1}-
amida del écido 4-(4-metoxi-fenil)-1H-indol-2-

carboxillico.

Este compuesto se sintetiza a partir del compuesto 178 (para la

preparacién, ver mas adelante), y octahidro-2H-quinolizin-1-il-
metanol, de una manera andloga al método descrito en el Ejemplo
127.
Rendimiento: 350 miligramos (33.7 por ciento). MS (ESI): 501
[M+H]*, 1H-RMN (DMSO-d4): & (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).
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Indol-2-carboxlilico (178):
(1) Paso A: Acido 4-(4-metoxi-fenli)-1H-Indol-2-

carboxlilico (128).

Se disuelven acido 4-bromo-1H-indol-2-carboxilico (5 gramos,
20.8 milimoles), y acido 4-metoxi-fenil-borénico (3.2 gramos, 20.8
milimoles), en 1-propanol (100 mililitros), y la mezcla se inunda con
argén durante 30 minutos. Luego se agregan cloruro de
bis(trifenilfosfina)paladio(ll) (200 miligramos, 1 milimol), y Na;CO,
(4.4 gramos, 40.2 milimoles), y la mezcla de reaccidn se agita a 85°C
durante 3 horas. Después de enfriarse a temperatura ambiente, se
agregan acetato de etilo y HClI 2M. Las capas orgdnicas se secan
sobre sulfato de sodio. La evaporacién dio 6 gramos de un sélido
beige, el cual se purifica adiclonalmente mediante cristalizaciéon a
partir de acetato de etilo.

Rendimiento:4.7 gramos (84 por ciento).MS (ESI):266 [M-H]".
(2) Paso B: (1-bencll-piperidin-4-ll)-amida del é&cldo 4-(4-
metoxi-fenil)-1H-Indol-2-carboxl(lico (179).

Se disuelven el 128 (4.7 gramose, 17.6 milimoles) y 1-bencil-
piperidin-4-il-amina (3.3 gramos, 17.6 milimoles) en N,N-dimetil-
formamida (70 mililitros), y después de la adicién de TBTU (6.4
gramos, 19.4 milimoles) y etil-di-isopropil-amina (12 mililitros, 70.4
milimoles), la mezcla se agita a temperatura ambiente durante 2
horas. Luego se evapora el solvente a una alto vacio. El residuo se
disuelve en acetato de etilo, se lava con carbonato acido de sodio

acuoso saturado, y saimuera. Las capas orgénicas se secan sobre
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sulfato de sodio, y se evaporan bajo presion reducida. La mezcla
cruda se cristaliza a partir de metanol.

Rendimiento: 4.1 gramos (53 por ciento). MS (ESI): 440 [M+H]*, 1H-
RMN (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 (&, 2H), 2.8 (m, 2H), 2.04 (m, 2H), 1.77 (m,
2H), 1.58 (m, 2H).

(3) Paso C: Piperidin-4-il-amida del acldo 4-(4-metoxi-fenll)-
1H-Indol-2-carboxillco (178).

Se disuelve el 179 (4 gramos, 9.1 milimoles) en 100 mililitros
de metanol, se inunda con argén, y, después de la adicién de Pd-C
(100 miligramos) y HCI 2M (5.5 mililitros, 11 milimoles), la mezcia se
hidrogena a temperatura ambiente durante 3 horas. La mezcla se
filtra sobre Celite, y se evapora. Rendimiento: 1 gramo de un sélido
blanco (29 por ciento). MS (ESI): 350 [M+H]".

EjJempio 142
{1-[(18,9aR)-1-(octahidre-quinolizin-1-il)-metil]-piperidin-4-11}-
amida del écido 4-(4-etoxi-fenli)-1H-Indol-2-

carboxllico.
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Este compuesto se sintetiza a partir del compuesto 180 (para la

preparacién, ver mas adelante), y octahidro-2H-quinolizin-1-il-
metanol, de una manera analoga al método descrito en el Ejemplo
127.
Rendimiento: 23 miligramos (16.2 por ciento). MS (ESI): 51.5 [M+H]",
1H-RMN (DMSO-dy): & (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).

indol-2-carboxilico {(180):

Este compuesto se ha sintetizado a partir del dcido 4-etoxi-

fenil-borénico, de una manera andloga al método descrito en |a
sintesis del 178 (ver el Ejemplo 141).

MS (ESI): 384 [M+H]*, 1H-RMN (DMSO-de): & (ppm) 11.64 (s, 1H),
8.28 (d, 1H), 7.55 (d, 2H), 7.35 (d, 1H), 7.31 (s, 1H), 7.18 {(dd, 1H),
7.08 (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).

Elemplo 143
{1-[(S)-2-((3S,4S)-4-hidroxi-3-metll-plperidin-1-l1)-propll]-
plperidin-4-il}-amida del aclido 4-(6-metoxi-piridin-3-il)-1H-Ind I-

2-carboxlilico.
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Este compuesto se sintetiza a partir de |la piperidin-4-ilamida

del écido 4-(B-metoxi-piridin-3-il)-4H-indol-2-carboxilico 181 (para la
preparacién, ver mas adelante), y la amina 164, de una manera
analoga al método descrito para el 54, seguido por la disociacion del
grupo protector.
MS (ESI): 504 [M+H]", 1H-RMN (DMSO-dg): & (ppm) 11.7 (s, 1H),
8.48 (br s, 1H), 8.28 (d, 1H), 7.97 (d, 1H), 7.41 (d, 1H), 7.36 (s, 1H),
7.24 (dd, 1H), 7.09 (d, 1H), 6.96 (d, 1H), 4.44 (d, 1H), 3.83 (s, 3H),
3.68 - 3.82 (m, 1H), 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), 0.86 (d, 3H).

11}-1H-indol-2-carboxilico (181

(1) Paso A: Terbutll-éster del é&cido 4-[(4-bromo-1H-Indol-2-

carbonil)-amino]-piperidin-1-carboxilico (182).

Se disuelve dcido 4-bromo-1H-indol-2-carboxilico (3 gramos,
12.5 milimoies) en 30 mililitros de N,N-dimetil-formamida, y la
solucién se enfrla a 0°C. Después de la adicion de base de Hunig

(6.4 mililitros, 37.5 milimoles), la mezcla se agita durante 15
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minutos. Se agrega el terbutil-éster del acido piperidin-4-il-carbamico
3 (2.5 gramos, 12.5 milimoles), seguido por PyBOP (7.2 gramos, 13.7
milimoles). La mezcla de reaccién se agita durante 18 horas a
temperatura ambiente. Luego se agrega acetato de etilo e hidréxido
de sodio concentrado, hasta alcanzar un pH de 11, Las capas
organicas se lavan con salmuera, se secan sobre sulfato de sodio, y
se evaporan. El producto crudo se purifica adicionalmente mediante
cromatografia por evaporacion (gel de sllice, acetato de etilo /
ciclohexano, 1:1).

Rendimiento: 5.13 gramos (87 por ciento). MS (ESI): 420, 422 [M-H]',
1H-RMN (DMSO-de): 5 (ppm) 11.9 {(m, 1H), 8.48 (d, 1H), 7.45 (d, 1H),
7.27 (d, 1H), 7.21 (8, 1H), 7.11 (dd, 1H), 2.86 (m, 2H), 1.81 (m, 2H),
1.42 (s, 9H), 1.42 (m, 2H).

(2) Paso B: Terbutll-éster del acldo 4-{[-4-(6-metoxl-piridin-
3-11)-1H-indol-2-carbonll]-amino}-pliperidin-1-carboxlilico (183).

Se burbujed una corriente de argén a través de una solucién
del 182 anterior (500 miligramos, 1.2 milimoles), y dcido 2-metoxi-5-
piridin-borénico (181 miligramos, 1.2 milimoles) en 4 mililitros de 1-
propanol durante 15 minuios. Luego se agregan una solucién acuosa
de carbonato de sodio 2M (1.2 mililitros, 2.4 milimoles) y cloruro de
bis-(trifenil-fosfina)-paladio-{ll} (50 miligramos, 0.07 milimoles), y la
mezcla de reaccién se agita a 85°C durante 3 horas. Entonces la
mezcla se enfria a Q°C, y se agrega acetato de etilo y una solucién
concentrada de hidréxido de sodio hasta alcanzar un pH de 11. La

solucién se lava con salmuera, y las capas orgdnicas se secan sobre
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suifato de sodio y se evaporan. E! producto crudo se purifica
mediante cromatografia por evaporacién (gel de sllice, ciclohexano /

acetato de etilo, 7:3).

Rendimiento: 280 miligramos (69 por ciento). MS (ESI): 451.2
[M+H]*, 1H-RMN (CDCls): & (ppm) 8.3 (8, 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) Paso C: Plperidin-4-ll-amida del 4&cido 4-(6-metoxi-

piridin-3-ll)-1H-Indol-2-carboxilico (181).

El 183 anterior (370 miligramos, 0.82 milimoles) se disuelve en
una solucién 4M de HCI en dioxano (7.5 mililitros, 30 milimoles), y se
agita durante 1 hora a temperatura ambiente. Luego |la mezcla de
reaccion se evapora, se disuelve en acetato de etilo, y se agrega
hidréxido de sodio concentrado hasta alcanzar un pH de 11. La capa
orgédnica se lava con salmuera, se seca sobre sulfato de sodio, y se
evapora bajo presion reducida.

Rendimiento: 300 miligramos (100 por ciento). MS (ESI): 351.2
[M+H]*, 1TH-RMN (DMSO-ds): & (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), 2.868 (m, 2H),
2.31 (m, 1H), 2.01 (m, 2H), 1.75 (m, 2H), 1.4 (m, 2H).

Elempio 144
{1-[2-((385,4S8)-4-hidroxI-3-metll-plperidin-1-i1)-etil]-piperidin-4-il}-
amlida del 4cldo 4-(6-metox|-plridin-3-l1)-1H-Indol-2-carb xilico.
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Este compuesto se sintetiza a partir de la [1-(2-hidroxi-etil)-

piperidin-4-il]-amida del acido 4-(6-metoxi-piridin-3-il)-1H-indol-2-
carboxllico 184 (para la preparacion, ver mas adelante), y (35,4S8)-3-
metil-piperidin-4-il-éster del acido 2,2-dimetil-propiénico (17), de una
manera analoga al método descrito en el Ejemplo 150, seguido por la
disociacion del grupo protector.
MS (ESI): 492 [M+H]*, 1TH-RMN (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 - 2.80 (m, 5H), 2.31 - 2.41 (m, 4H), 1.86 -
2.04 (m, 3H), 1.66 - 1.82 (m, 3H), 1.48 - 1.62 (m, 3H), 1.3 - 1.44 (m,
2H), 0.88 (d, 3H).

metoxi-piridin-3-l11}-1H-Indol-2-carboxilico (184)

Se disuelve |a piperidin-4-il-amida del acido 4-(6-metoxi-piridin-

3-il)-1H-indol-2-carboxilico (181), (150 miligramos, 0.43 milimoles)
en 3 mililitros de etanol bajo argén. Después de la adicién de
carbonato de sodio (182 miligramos, 1.7 milimoles) y 2-bromo-etanol

(61 microlitros, 0.85 milimoles), la mezcla de reaccion se agita a
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80°C durante 13 horas. La mezcila se diluy_e con cloruro de metileno,
gse filtra, y el filtrado se evapora. La evaporacién bajo preaidn
reducida dio 128 miligramos del producto crudo, el cual se purifica
adicionalmente mediante cromatografia por evaporacién
(diclorometano / metanol / amoniaco al 25 por ciento (80:9:1),
Rendimiento: 80 miligrames (53 por ciento). MS (ESI): 385.2 [M+H]".
EjJemplo 146
{1-[(1S,9aR)-1-(octahldro-quinolizin-1-l1)-metil]-plperidin-4-1i}-

amida del a4cido 4-p-tollloxi-1H-Iindol-2-carboxilico.

) '

Este compuesto se sintetiza a partir del compuesto 185 (para la
preparacion, ver mas adelante), y octahidro-2H-quinolizin-1-il-
metanol, de una manera andloga al método descrito en el Ejemplo
127. .
Rendimiento: 86 miligramos (34.9 por ciento). MS (ESI): 501 [M+H]",
1H-RMN (DMSO-dg): & (ppm) 11.7 (s, 1H), 8.2 (d, 1H), 7.2 (d, 2H),
7.15 (d, 2H), 7.1 (s, 1H), 6.85 (d, 2H), 6.47 (d, 1H), 3.72 (m, 1H), 2.8
(dd, 2H), 2.70 (d, 2H), 2.45 (m, 1H), 2.3 (s, 3H), 2.28 (m, 1H), 2.03
(dd, 1H), 1.1 - 2.1 (m, 19H).
iperidin-4-li-amida del écido 4-p-tollloxi-1H-indol-2-

carboxillco {185):

Sinteslis de
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Esquema de Reacclidn 18:

- @M‘ip&?@

(1) Paso A: (1-bencll-plperidin-4-ll)-amida del é&cldo 4-p-
toliloxl-1H-Indol-2-carboxfllco (1886).

Se disuelven &acido 4-p-toliloxi-1H-indol-2-carboxllico (137)
(850 miligramos, 3.2 milimoles), y 4-amino-N-bencil-piperidina (605
miligramos, 3.2 milimoles) en 5 mililitros de N,N-dimetil-formamida, y
después de la adiciéon de TBTU (1.2 gramos, 3.5 milimoles) y etil-di-
isopropii-amina (2.2 mililitros, 12.8 milimoles), la mezcla se agita a
temperatura ambiente durante 2 horas. Luego la mezcla se evapora
en un alto vaclio. El residuo se disuelve en acetato de etilo y se lava
con una solucién saturada de NaHCO,, y saimuera. Las capas
organicas se secan sobre Na;SO,, se filtran, y se evaporan bajo
presién reducida.
Rendimiento: 1.47 gramoe (100 por ciento) de una espuma amarilla.
MS (ESI): 438 [M-H]".
(2) Paso B: Piperidin-4-ll-amida del é&cldo 4-p-tollloxi-1H-
Indol-2-carboxilico (1885).

Se coloca Pd-C (1 gramo) en un matraz llenado con argén y

cubierto con metanol. Se disuelve el 188 (1.4 gramos, 3.2 milimoles)
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en 100 mililitros de metanol, y se agregan 1.6 mililitros de HCI| 2M.
Después de la hidrogenacién a temperatura ambiente durante 5
horas, la mezcla se filtra sobre Celite y se evapora.

Rendimiento: 1.1 gramos (96 por ciento) de una espuma blanca. MS
(ESI1): 350 [M+H]*, 1H-RMN (DMSO-d¢): & (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), 3.28 (m, 2H), 2.890 (m, 2H),,2.73 (s, 1H), 2.28 (s, 3H), 1.9
(m, 2H), 1.7 (m, 2H).

De una manera alternativa, se pudieron preparar las indol-2-

carboxamidas ramijficad m m r n_ el ma de

reaccion 19.

Esquema de Reacclén 19:

Ejemplo 146
[1-(2-azepan-1-11-18-metll-etil)-plperidin-4-il]]-amida del &cldo 4-

isobutoxl-1H-indol-2-carboxlilico.
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(1) Paso A: [1-(2R-hidroxl-propll)-plperidin-4-l1]-amida del
écldo 4-isobutoxl-1H-Indol-2-carboxlilico (187).

Una solucién del clorhidrato de piperidin-4-il-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico (181) del Ejemplo 127 (300
miligramos, 0.85 milimoles) en 5 mililitros de etanol, y trietil-amina
(0.472 mililitros, 3.4 milimoles), se trata con R(+)-6xido de propileno
(0.59 mililitros, 4.25 milimoles), y se agita a temperatura ambiente en
un recipiente sellado durante 14 horas. Se agrega otra porcion de
R(+)-6xido de propileno (0.58 mililitros, 4.25 milimoles), y se
continda la agitacién durante 24 horas. Luego se evaporan los
solventes. El crudo se vuelve a disolver en DCM, y se lava con NaOH
2N y salmuera. La capa organica se seca sobre sulfato de sodio
anhidro y se evapora para dar un polvo blanco.

Rendimiento: 290 miligramos (81 por ciento). MS (ESI): 374.1
[M+H]*, 1H-RMN (DMSO-dg): 3 (ppm) 11.45 (s, 1H), 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 (m traslapado, 2H), 2.87 (m, 2H), 1.88 - 2.38 (m,
5H), 1.76 (m, 2H) 1.58 (m, 2H), 1.05 (m, 9H).

(2) Paso B: [1-(2-azepan-1-11-1S-metll-etll)-plperidin-4-li}-

amida del &cido 4-isobutoxi-1H-Indol-2-carboxilico.
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El alcohol (187) anterior (100 miligramos, 0.27 milimoles) se
mezcla con azepano (0.033 mililitros, 0.298 milimoles), DIEA (0.227
mililitros, 1.34 milimoles), y yoduro de cianometil-trifenil-fosfonio
(1568 miligramos, 0.648 milimoles) en 2 mililitros de propionitrilo. La
suspension se calienta a 90°C durante 3 horas. La solucién
resultante se enfrla, se diluye con EtOAc, se lava con NaOH 2N, y
salmuera, se seca sobre sulfato de sodio anhidro, y se evapora. El
material crudo se purifica mediante cromatografia sobre gel de sllice
utilizando DCM (saturado con amonlaco) y MeOH (desde el 0 por
ciento hasta el 10 por ciento).

Rendimiento: 74 miligramos (81 por ciento). MS (ESI): 455.4 [M+H]",
1H-RMN (DMSO-dg): 5 (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, 1H),
2.52 - 2.95 (m, 8H), 2.15 - 2.4 (m, 3H), 2.1 (m, 1H), 1.77 (m, 2H),
1.45 - 1,67 (m, 10H) 1.05 (d, 6H), 0.95 (d, 3H).

Elemplo 147

[1-(2-azepan-1-il-1R-metll-etil)-plperidin-4-il]-amida del &cido 4-

lsobutoxl-1H-Indol-2-carboxilico.

El compuesto del titulo se prepara como se describe en el

Ejemplo 83 a partir de piperidin-4-il-amida del acido 4-isobutoxi-1H-
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indol-2-carboxlilico (161), S(-)-6xido de propileno, y azepano. El
intermediario de [1-(2S-hidroxi-propil)-piperidin-4-il]-amida del acido
4-isobutoxi-1H-indol-2-carboxl(lico (188) y el producto final, tuvieron
espectros de MS y RMN idénticos a los de los enantiémeros-(R) del
Ejemplo 1486.

Ejemplo 148

[1-(2S-azepan-1-il-propll)-piperidin-4-ll]}-amida del &cldo 4-(furan-

3-il-metoxi)-1H-Indol-2-carboxlilico.

e

N ;-O-}O

Se mezclan S(-)-6xido de propileno (21.2 mililitros, 302.5
milimoles), y azepan (3.41 mililitros, 30.25 milimoles) en 10 mililitros
de etanol, y se agitan en un recipiente sellado durante 24 horas.
Luego se evaporan los solventes, y se utiliza el aceite crudo de 1-
azepan-1-il-propan-28-0l (189) como tal sin mayor purificacién.
Rendimiento: 2.25 gramos (47 por ciento).

El alcohol (189) anterior (63 miligramos, 0.408 milimoles) se
mezcla con la piperidin-4-il-amida del acido 4-(furan-3-il-metoxi)-1H-
indol-2-carboxilico 165 (ver el Ejemplo 133) del Paso B (100
miligramos, 0.27 milimoles), DIEA (0.227 mililitros, 1.35 milimoles), y

yoduro de cianometil-trifenil-fosfonic (193 miligramos, 0.81
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milimoles) én 2 mililitros de propionitrilo. La suspensién se calienta a
80°C durante 3 horas. La solucidon resultante se enfria, se diluye con
EtOAc, se lava con NaOH 2N y salmuera, se seca sobre sulfato de
sodio anhidro, y se evapora. El material crudo se purifica mediante
cromatografla sobre gel de silice utilizando DCM (saturado con
amonlaco) y MeOH (desde el 0 por ciento hasta el 10 por ciento).
Rendimiento: 45 miligramos (35 por ciento). MS (ESI): 479.1 [M+H]*,
1H-RMN (DMSO-ds): & (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), 6.98 (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), 1.82 (m, 1H), 1.74 (m,
2H), 1.45 - 1.6 (m, 10H), 0.81 (d, 3H).

Ejempilo 149

[1-(2ZR-azepan-1-ll-propll)-plperidin-4-il]-amida del 4cldo 4-(furan-

3-lI-metoxl)-1H-Indol-2-carboxlilico.
e
0
OO0

El compuesto del titulo se prepara a partir de piperidin-4-il-
amida del acido 4-(furan-3-ll-metoxi)-1H-indol-2-carboxilico (165),
como se describe en el Ejemplo 133, utilizando R(+)-6xido de
propileno en lugar del enantiémero~(S).

Los espectros de MS Y RMN son idénticos a los de su ejemplo
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enantiomérico 148.
De una manera alternativa, las 4-alcoxi-indol-2-carboxami

reparan como s muesira en el esquaema de reaccioén 20.

Esguema de Reacclén 20:

"__‘-_ﬂf{{)’xa.

{1-[2-(3,6-dihidro-2H-piridin-1-il)-etil}-plperidin-4-I1}-amida del
acldo 4-Isobutoxi-1H-Indol-2-carboxllico.

0 2 Save

Se agregan subsecusntemente 1,2,5 ,6-tetrahidro-piridina (25.4
microlitros, 0.279 milimoles), yoduro de ciano-metil-trifenil-fosfonio
(162.5 miligramos, 0.6688 milimoles), y base de HaOnig (171
microlitros, 1 milimol), a una suspensiéon del 190 (para la
preparaciéon, ver mas adelante) (100 miligramos, 0.279 milimoles) en

4 mililitros de propionitrilo. La mezcla se agita durante 2 horas a
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100°C, luego se diluye con acetato de etilo, se lava con una solucién
de hidréoxido de sodio 1N y salmuera, y se seca sobre sulfato de
sodio. La evaporacién dio 138 miligramos del producto crudo, el cual
se purifica adicionalmente mediante HPLC de preparacién (RP,
acetonitrilo / agua).

Rendimiento: 55 miligramos (47 por ciento). MS (ESI): 443.3 [M+H]",
1H-RMN (DMSO-d4): 5 (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), 1.08 (d, 6H).

Sintesis de [1-

Isobutoxi-1H-Indol-2-carboxilico {(190)
(1) Paso A: Terbutil-éster del acldo [1-{2-hidroxl-atll)-

piperidin-4-l1]-carbamlico (191).

Se disuelve terbutil-éster del dcido piperidin-4-il-carbamico {5
gramos, 25 milimoles) en 100 mililitros de etanol. Después de la
adicién de carbonato de sodio (10.8 gramos, 100 milimoles), se
agrega por goteo 2-bromo-etanol (3.55 mililitros, 50 milimoles). La
mezcla de reaccién se pone a reflujo durante 16 horas, y luego se
evapora. El residuo se disueive en 100 mililitros de diclorometano, y
so@ filtra. El residuo se lava con DCM. Los filtrados combinados se
evaporan, lo cual proporciona 10.1 gramos de un aceite amarillo, el
cual se purifica adicicnalmente mediante cromatografila por

evaporaciéon (gel de silice, DCM / metanol / amonlaco concentrado,
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80:9:1).
Rendimiento: 4.02 gramos (68 por ciento) de un sélido blanco. MS
(ES!): 443.3 [M+H]*, 1H-RMN (DMSO-ds): 5 (ppm) 11.45 (s, 1H), 8.2
(d, 1H), 7.23 (d, 1H), 7.04 (t, 1H), 8.97 (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).
(2) Paso B: 2-(4-amino-plperidin-1-il)-etanol {192).

E! compuesto 191 (4.02 gramos, 16.46 milimoles) se trata con
HCI 4M en dioxano (60 mililitros, 240 milimoles), y ia mezcia se agita
a temperatura ambiente durante 1 hora. El precipitado blanco se
filtra, se lava con éter, y se seca bajo un alto vacio. El licor madre se
concentra y se trata con éter. El sélido blanco se filtra y se seca bajo
un alto vaclo.
Rendimiento: 3.42 gramos (95.9 por ciento). MS (ESI): 443.3 [M+H]",
1H-RMN (DMSO-ds): 8 (ppm) 11.45 (s, 1H), 8.2 (d, 1H), 7.23 (d, 1H),
7.04 (t, 1H), 6.97 (d, 1H), 8.45 (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), 1.868 (m, 2H), 1.55 (m, 2H), 1.35
(m, 2H), 1.08 (d, 8H).
(3) PasoC: [1-(2-hidroxl-etll)-plperidin-4-11]-amida del &cido
4-isobutoxi-1H-Indol-2-carboxlilico (190).

El 4cido 4-isobutoxi-1H-indol-2-carboxilico 80 (para |?
preparacién, ver el Ejemplo 8, 1 gramo, 4.29 milimoles) se suspende

en 5 mililitros de N,N-dimetil-formamida, se enfrla a 0°C, y se trata

W\
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con base de Hinig (1.46 mililitros, 8.58 milimoles). La mezcla se
agita durante 15 minutos a 0°C. En un matraz de reaccién separado,
el compuesto 192 (831 miligramos, 4.29 milimoles) en 10 mililitros de
N,N-dimetil-formamida se enfrla a 0°C, se trata con una solucidn
acuosa de hidréoxido de sodio 10M (0.858 mililitros, 8.58 milimoles), y
se agita durante 15 minutos a esta temperatura. Esta solucion se
agrega a la mezcla anteriormente mencionada, seguida por
hexafluorofosfato de benzotriazol-1-il-oxi-tri-pirrolidin-fosfonlo
(PyBOP, 2.34 gramos, 4.5 milimoles), y se agita durante 4 horas
temperatura ambiente. La mezcla de reaccién se diluye con acetato
de etilo y se lava con una solucién de hidréxido de sodio 2N, agua, y
salmuera. La evaporacioén dio un producto crudo amarillo semisélido,
el cual se trata con éter, se filtra, y se lava con éter.

Rendimiento: 857 miligremos (83 por ciento). MS (ESI): 443.3
[M+H)*, 1H-RMN (DMSO-d,): 5 (ppm) 11.45 (s, 1H), 8.2 (d, 1H), 7.23
(d, 1H), 7.04 (t, 1H), 8.87 (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), 1.768 (m, 2H), 1.88 (m, 2H), 1.55 (m,
2H), 1.35 (m, 2H), 1.08 (d, 8H).

Elempio 161
{1-[2-(4-hidroxi-azepan-1-ll)-etli]-plperidin-4-l1}-amida del &cid

4-isobutoxl-1H-Indol-2-carboxillco.
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Este compuesto se sintetiza de una manera andloga al Ejemplo
150, a partir de [1-(2-hidroxi-etil}-piperidin-4-il]-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico 190, y azepan-4-ol.
Rendimiento: 38 miligramos (80 por ciento). MS (ESI): 457 [M+H]",
1H-RMN (DMSO-dg): & (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 - 2.08 (m, 1H), 2.0 (t, 2H), 1.83 - 1.34 (m, 9H), 1.05 (d,
8H).

Elemplo 162

{1-[2-(3-amino-azepan-1-il)-etil]-piperidin-4-l1}-amida del é&cldo 4-

Isobutil-1H-Indol-2-carboxilico.

é/?_@%}xo

Este compuesto se sintetiza de una manera analoga al Ejemplo
150, a partir de [1-(2-hidroxi-etil)-piperidin-4-il]-amida del é&cido 4-
isobutoxi-1H-indol-2-carboxilico 180, y azepan-3-il-amina.
Rendimiento: 48 miligramos (38 por ciento). MS (ESI): 456.3 [M+H]",
1H-RMN (DMSO-ds): & (ppm) 11.5 (s, 1H), 8.27 (d, 1H), 7.24 (s, 1H),
7.05 (t, 1H), 6.97 (d, 1H), €.48 (d, 1H), 3.84 (d, 2H), 3.80 - 3.70 (m,
1H), 2.89 (m, 2H), 2.79 (m, 1H), 2.68 - 2.62 (m, 1H), 2.60 - 2.52 (m,
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4H), 2.43 - 2.27 (m, 3H), 2.15 - 2.05 (m, 1H), 2.05 - 1.95 (m, 2H),
1.78 - 1.72 (m, 2H), 1.70 - 1.68 {(m, 2H), 1.60 - 1.50 (m, 8H), 1.43 -
1.35 (m, 1H), 1.32 - 1.22 (m, 1H), 1.05 (d, 6H).

Elemplo 163
{1-[2-(3-fluoro-plperidin-1-ll)-etil]-piperidin-4-i1}-amida del é&cldo

4-lsobutil-1H-Iindol-2-carboxilico.

h¢
éfr‘ﬁoxd

A una suspensién del 190 (ver el Ejemplo 150) (100
miligramos, 0.28 milimoles), clorhidrato de 3-fluoropiperidina (43
miligramos, 0.208 milimoles), y DIEA (0.189 mililitros, 1.12
milimoles) en 0.5 mililitros de propionitrilo, se le agrega yoduro de
ciano-metil-trifenil-fosfonio (81 miligramos, 0.338 milimoles). La
mezcla se calienta a 90°C durante 14 horas. Luego la solucién
resultante se diluye con EtOAc (20 mililitros), y se lava dos veces
con bicarbonato de sodio saturado, se seca sobre sulfato de sodio, ¥
se evapora. El producto crudo se purifica adicionalmente mediante
HPLC de preparacidn.

Rendimiento: 30 miligramos (24 por ciento). MS (ESI): 445.3 [M+H]*,
1H-RMN (DMSO-dg): & (ppm) 11.43 (s, 1H), 8.18 (d, 1H), 7.22 (s,
1H), 7.02 (t, 1H), 6.96 (d, 1H), 6.45 (d, 1H), 4.45 - 4.7 (m, 1H), 3.84
(d, 2H), 3.74 (m, 1H), 2.88 (m, 2H), 2.78 (m, 1H), 2.18 - 2.48 (m,
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8H), 2.1 (m, 1H), 2.0 (m, 2H), 1.34 - 1.9 (m, 7H), 1.05 (d, 6H).
ElJeamplo 154
[4-(2-plpearidin-1-l1l-etil)-fenil]-amida del acido 4-(5-cloro-

benzofuran-3-li-metoxl)-1H-Indol-2-carboxlilico.

Cl
- (Ln—« O
-~ O
Este compuesto se sintetiza de una manera analoga al Ejemplo
150, a partir de [4-(2-hidroxi-etil)-fenil]-amida del &cido 4-(5-
clorobenzofuran-3-il-metoxi)1H-indol-2-carboxilico 183 (para Ia
preparacion, ver mas adelante), y piperidina.
Rendimiento: 140 miligramos (87 por ciento). MS (ESI): 528/530
[M+H]*, 1H-RMN (DMSO-de): 5 (ppm) 11.68 (s, 1H), 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, 8H).
Sintesis de [4-{2-hidroxi-etil)-fenii]-amida del dcldo 4-(5-cloro-
benzofuran-3-ll-metoxi)-1H-Indol-2-carboxilico {(193)

Este compuesto se sintetiza de una manera analoga al Ejemplo
42, a partir del acido 4-(5-cloro-benzofuran-3-il-metoxi)-1H-indol-2-
carboxlilico (97) y 2-(4-amino-fenil)-etanol.
Rendimiento: 1.59 gramos (69 por ciento) de un sdélido blanco. MS
(ESI): 481/463 [M+H]’, 1H-RMN (DMSO-dg): & (ppm) 11.88 (s, 1H),
9.99 (s, 1H), 8.27 (s, 1H), 7.80 (d, 1H), 7.70 - 7.60 (m, 3H), 7.46 (d,
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1H), 7.39 (dd, 1H), 7.20 - 7.10 (m, 3H), 7.08 (d, 1H), 8.75 (d, 1H),
5.37 (s, 2H), 4.58 (m, 1H), 3.57 (m, 2H), 2.87 (t, 2H).

Elempilo 155

{4-[2-(4-hidroxi-piperidin-1-i])-etil]-fenli}-amida del &cido 4-(5-

cloro-benzofuran-3-ll-metoxl)-1H-Indol-2-carboxilico.

Q-
" SO

Este compuesto se sintetiza de una manera analoga al Ejemplo
154, a partir de [4-(2-hidroxi-etil)-fenil]-amida del &acido 4-(5-
clorobenzofuran-3-il-metoxi}1H-indol-2-carboxllico (193), y piperidin-
4-jl-éster del acido 2,2-dimetil-propiénico, seguido por |a remocion

del grupo protector mediante el metilato de sodio.

Rendimiento: 38 miligramos (34.9 por ciento). MS (ESI): 528/530
[M+H]*, 1H-RMN (DMSO-d,): & (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), 8.75 (d, 1 H), 5.37 (8, 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).

La 4-aril-indoil-2-carboxamidas se preparan en _general mediantie un

acoplamiento de Suzuki de las 4-bromo-indol-2-carboxamidas con los
dcidos aril-borénicos correspondientes (Esquema do Reaccién 15),
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Esquema de Reaccién 21:

Ar-8(OH),
PhP
Pl
N,CO,
"ﬁ[{-—i tolueno / etanol ﬂﬁ{:{l
' N |-RT
R4 ! llm R7 R4 T, he
5
Ejemplo 1568
[1-(2-azepan-1-l]l-atil)-piperidin-4-li]-amida del é&cldo 4-fenil-1H-
Indol-2-carboxlilico.
10
Se disuelven bromindol 194 (para la preparacién, ver mas
adelante) (150 miligramos, 0.335 milimoles), acido fenil-borénico (82
15 miligramos, 0.867 milimoles), y trifenii-fosfina (26.4 miligramos, 0.112

milimoles), en 10 mililitros de tolueno. Después de la adicién de 1
mililitro de etanol, se inyecta argdn a través de la mezcla durante 30
minutos. Luego se agregan acetato de Pd (ll) (3 miligramos, 13.4
micromoles), y carbonato de sodio acuoso 2M (0.67 mililitros, 1.34
20 milimoles). La mezcla se agita bajo reflujo durante 3 horas. Después
de enfriarse a temperatura ambiente, la mezcla se trata con 30
mililitros de acetato de etilo, y una solucién acuosa de NaHCO, al 5
por ciento, y se filtra sobre Celite. La capa orgénica se separa, y la

evaporacion bajo presion reducida dio 170 miligramos del producto
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crudo, el cual se purifica adicionalmente mediante cromatografia por
evaporacion (gel de sllice, acetato de etilo / metanol, NH,;
concentrado, 90:10:2), y mediante cristalizacién a partir de acetato
de etilo.

Rendimiento: 45 miligramos (30 por ciento) de un sdélido blanco; MS
(ESI): 445.4 [M+H]", 1H-RMN (DMSO-dg): 5 (ppm) 11.64 (s, 1H), 8.25
(d, 1H), 7.63 (d, 2H), 7.50 (dd, 2H), 7.40 (m, 2H), 7.31 (s, 1H), 7.23
(dd, 1H), 7.08 (d, 1H), 3.73 (m, 1H), 2.85 (m, 2H), 2.57 (m, 6H), 2.36
(m, 2H), 1.99 (m, 2H), 1.74 (m, 2H), 1.52 (m, 10H).

{1) [1-(2-azepan-1-ll-etli)-plperidin-4-ll]]-amida del écido 4-
bromo-1H-Indol-2-carboxillco (194).

[0
\ H‘Q‘\_O

Se disuelven dcido 4-bromo-1H-indoi-2-carboxllico (1.5
gramos, 3.1 milimoles), triclorhidrato de 1-(2-azepan-1-il-etil)-
piperidin-4-il-amina (5) (2.1 gramos, 3.1 milimoles), y DIEA (4.3
mililitros, 12.4 milimoles), bajo una atmésfera de argédn, en N,N-
dimetilformamida (25 mililitros). Se agrega TBTU (2.3 gramos, 3.4
milimoles) a temperatura ambiente. La mezcla de reaccién se agita
durante 2 horas a temperatura ambiente, se evapora bajo un alto
vacio, se disuelve en acetato de etilo, y se lava dos veces con una

solucién acuosa de NaHCO, al 5 por ciento. Las capas organicas se

secan sobre sulfato de sodio. La evaporacion bajo presidon reducida
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dio 1.3 gramos (83 por ciento) de un sélido beige.

MS (ESI): 447.1, 449.1 [M+H]*, 1TH-RMN (DMSO-dg): & (ppm) 11.9 (s,
1H), 8.4 (d, 1H), 7.4 (d, 1H), 7.25 (d, 1H), 7.2 (s, 1H), 7.08 (dd, 1H),
3.76 (m, 1H), 2.88 (m, 2H), 2.55 - 2.68 (m, 6H), 2.4 (m, 2H), 2.05 (m,
2H), 1.78 (m, 2H), 1.5 - 1.62 (m, 10H).

Elemplo 157

[1-(2-azepan-1-ll-etll)-plperidin-4-il]-amida del &cldo 4-(4-

trifluorometii-fenll)-1H-Indol-2-carboxilico.

OO

Este compuesto se sintetiza a partir del compuesto 194 (ver el
Ejemplo 146) y acido 4-trifluorometil-fenil-borénico, de una manera
andloga al meétodo descrito en el Ejemplo 156.

Rendimiento: 35 miligramos (20 por ciento) de cristales blancos; MS
(ESI): 513 [M+H]*, 1H-RMN (DMSO-d,): 5 (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).

Elempio 158

[1-(2-azepan-1-il-etil)-plperidin-4-l1]-amida del &cido 4-p-tolll-1H-

Indol-2-carboxilico.
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Este compuesto se sintetiza a partir del compuesto 184 (ver el
Ejemplo 156) y acido 4-p-tolil-borénico, de una manera analoga al
método descrito en el Ejemplo 156.

Rendimiento: 40 miligramos (26 por ciento) de una espuma blanca;
MS (ESI): 459 [M+H]", 1 H-RMN (DMSO-dg): & (ppm) 11.6 (s, 1H),
8.25 (d, 1H), 7.53 (d, 2H), 7.48 (d, 1H), 7.32 (d, 2H), 7.3 (s, 1H), 7.2
(dd, 1H), 7.05 (d, 1H), 3.75 (m, 1H), 2.5 - 2.8 (m, 8H), 2.38 (s, 3H),
2.33-2.4 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.48 - 1.55 (m, 10H).
Elemplo 159

[1-(2-azepan-1-ll-etll)-piperidin-4-il]-amida del dcildo  4-(4-

dimetilamino-fenll)-1H-Indol-2-carboxlilico.

Este compuesto se sintetiza a partir del compuesto 194 (ver el
Ejemplo 156) y acido (4-dimetilamino-fenil)-bordnico, de una manera
andlioga al método descrito en el Ejemplo 1586.

Rendimiento: 45 miligramos (28 por ciento) de una espuma blanca;
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MS (ESI): 488.2 [M+H]*, 1 H-RMN (DMSO-ds): 5 (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).
Elemplo 160

[1-(2-azepan-1-ill-etil)-plperidin-4-il]-amida del écldo 4-

benzo[1,2,5]oxadlazol-5-11-1H-Indol-2-carboxillco.

40O

Este compuesto se sintetiza a partir del compuesto 194 (ver el

Ejemplo 158) y acido benzo[1,2,5]oxadiazol-5-il-bordnico, de una
manera analoga al método descrito en el Ejemplo 158.
Rendimiento: 85 miligramos (39 por ciento) de cristales blancos; MS
(ESI): 487.1 [M+H]", 1H-RMN (DMSO-ds): & (ppm) 11.8 (s, 1H), 8.3
(d, 1H), 8.2 (s, 1H), 8.18 (d, 1H), 7.95 (d, 1H), 7.52 (m, 1H), 7.38 (s,
1H), 7.3 (d, 1H), 3.75 (m, 1H), 2.87 (m, 2H), 2.5 - 2.8 (m, 6H), 2.36
(m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.47 - 1.58 (m, 10H).

Elemplo 161
[1-(2-azepan-1-il-etil)-plperidin-4-lI]-amida del &cido 4-(4-metoxi-

fenil)-1H-Indol-2-carboxilico.
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Este compuesto se sintetiza a partir del compuesto 194 (ver el
Ejemplo 158) y acido {4-metoxi-fenil)-borénico, de una manera
analoga al método descrito en el Ejemplo 158.

Rendimiento: 22 miligramos (38 por ciento) de una espuma blanca;
MS (ESI): 475.4 [M+H]*, 1H-RMN (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), 2.87 (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).

Elemplo 162

[1-(2-azepan-1-il-etil)-plperidin-4-lI]]-amida del &cido 4-(3-cian -

fenll)-1H-Indol-2-carboxllico.

OO

Este compuesto se sintetiza a partir del compuesto 194 (ver el

Ejemplo 158) y acido 3-ciano-fenil-borénico, de una manera andloga
al método descrito en el Ejemplo 1586.

Rendimiento: 115 miligramos (55 por ciento) de cristales blancos; MS
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(ESI): 470.1 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.75 (s, 1H), 8.38
(d, 1H), 8.05 (s, 1H), 7.98 (dd, 1H), 7.88 (m, 1H), 7.72 (dd, 1H), 7.47
(d, 1H), 7.3 (d, 1H), 7.25 (d, 1H), 7.15 (d, 1H), 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).

Elemplo 163

[1-(2-azepan-1-ll-atil)-plperidin-4-li]-amida del &clido 4-(4-etoxi-
fenll)-1H-Indol-2-carboxilico.

40O

Este compuesto se sintetiza a partir del compuesto 194 (ver el
Ejemplo 156) y acido (4-etoxi-fenil)-borénico, de una manera andloga
al método descrito en el Ejemplo 1586.

Rendimiento: 40 miligramos (24 por ciento) de cristales beiges; MS
(ESI): 487 [M-H]", 1H-RMN (DMSO-dg): 5 (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, 1 H), 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).

Elempio 164

[1-(2-azepan-1-ll-etil)-plperidin-4-ill]-amida del #cido 4-[3-(3-

metoxl-propoxi)-fenil]-1H-Ind I-2-carboxlilic .
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Este compuesto se sintetiza a partir del compuesto 194 (ver el
Ejemplo 156) y dacido [3-(3-metoxi-propoxi)-fenil]-borénico, de una
manera analoga al método descrito en el Ejemplo 1586.

Rendimiento: 160 miligramos (67 por ciento) de una espuma beige;
MS (ESI): 533.2 [M+H]*, 1H-RMN (DMSO0-d®): 5 (ppm), 11.65 (s, 1H),
8.28 (d, 1H), 7.38 - 7.43 (m, 2H), 7.32 (s, 1H), 7.2 - 7.25 (m, 2H),
7.15 (m, 1H), 7.08 (d, 1H}, 6.95 (dd, 1H), 4.1 (i, 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), 1.85 - 2.04 (m, 4H), 1.75 (m, 2H), 1.48 - 1.6 (m, 10H).

Ejemplo 165

[1-(2-azepan-1-ll-atll)-plperidin-4-l1]-amida del acido 4-(4-

trifluorometoxi-fenil)-1H-indol-2-carboxlilico.

e

Este compuesto se sintetiza a partir del compuesto 194 (ver el

Ejemplo 156) y acido 4-trifluorometoxi-fenil-borénico, de una manera
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analoga al método descrito en el Ejemplo 156.

Rendimiento: 75 miligramos (42 por ciento) de una espuma blanca;
MS (ESI): 529 [M+H]*, 1H-RMN (DMSO-d,): & (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 - 2.8 (m,
8H), 2.38 (m, 2H), 2.0 {(m, 2H), 1.75 {m, 2H), 1.48 - 1.6 (m, 10H).
Elempio 166

[1-(2-azepan-1-ll-etll)-piperidin-4-li]-amida del 4&cldo 4-(2,4-

dimetoxIi-fenil)-1H-Indol-2-carboxilico.

Este compuesto se sintetiza a partir del compuesto 184 (ver el

Ejemplo 158) y dacido (2,4-dimetoxi-fenil)-borénico, de una manera
andloga al método descrito en el Ejemplo 156.
Rendimiento: 120 miligramos (53 por ciento) de una espuma beige;
MS (ESI): 505.1 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.45 (s, 1H),
8.15 (d, 1H), 7.34 (d, 1H), 7.2 (d, 1H), 7.15 (dd, 1H), 6.83 (d, 1H),
6.9 (d, 1H), 6.7 (d, 1H), 6.85 (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).

Elempio 167
[1-(2-azepan-1-l1]-etil)-piperidin-4-ll]]-amida del éacido 4-(3,4-
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dimetoxi-fenil)-1H-Indol-2-carboxilico.

O

Este compuesto se sintetiza a partir del compuesto 194 (ver el
Ejemplo 156) y acido (3.4-dimetoxi-fenil)-borénico, de una manera
andloga al método descrito en el Ejemplo 158.

Rendimiento: 65 miligramos (29 por ciento) de cristales blancos; MS
(ESI): 505.2 [M+H]*, 1H-RMN (DMSO-ds): 5 (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 (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).

Elemplo 168

[1-(2-azepan-1-il-otil)-piperidin-4-il]-amida del acldo 4-
benzo[t,3]dloxol-5-11-1H-Indol-2-carboxlilico.

b

Ly u-QfO

Este compuesto &e sintetiza a partir del compuesto 194 (ver el
Ejemplo 156) y acido benzo[1,3]dioxol-5-il-borénico, de una manera

andloga al método descrito en el Ejemplo 1586.
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Rendimiento: 75 miligramos (34 por ciento) de cristales blancos; MS
(ESI): 488.1 [M+H]*, 1H-RMN (DMSO-ds): 5 (ppm) 11.8 (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). '

Ejemplo 169

[1-(2-azepan-1-ll-etil)-piperidin-4-l1]-amida del 4cldo 4-piridin-4-il-

1H-Indol-2-carboxlilico.

0O

Este compuesto se sintetiza a partir del compuesto 184 (ver el

Ejemplo 156) y acido piridin-4-il-borénico, de una manera analoga al
método descrito en el Ejemplo 156.
Rendimiento: 35 miligramos (53 por ciento) de cristales beiges; MS
(ESI): 446.2 [M+H]*, 1H-RMN (DMSO-ds): & (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 (d, 1H), 3.75 (m, 1H), 2.88 (m, 2H), 2.45 - 2.6 (m, 6H), 2.38
(m, 2H), 2.0 (m, 2H), 1.75 (m, 2H), 1.48 - 1.6 (m, 10H).

ElJemplo 170
[1-(2-azepan-1-ll-etll)-piperidin-4-ll]-amida del dcldo 4-(6-metoxI-
piridin-3-l1)-1H-Iindol-2-carboxilico.
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Este compuesto se sintetiza a partir del compuesto 194 (ver el
Ejemplo 156) y acido (6-metoxi-piridin-3-il)-borénico, de una manera
analoga al método descrito en el Ejemplo 156.

Rendimiento: 125 miligramos (58 por ciento) de cristales blancos; MS
(ESI): 476.4 [M+H]*, 1H-RMN (DMSO-d,): 5 (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 - 2.8 (m, 6H), 2.35 (m, 2H), 2.0 (m, 2H), 1.75 (m, 2H),
1.47 - 1.58 (m, 10H).

Elemplo 171

[1-(2-plperidin-1-ll-etil)-plperidin-4-il]]-amida del &cido 4-(4-etoxl-

fenil)-1H-Indol-2-carboxliiico.

H‘O"fo

Este compuesto se sintetiza a partir del compuesto 195 (para la
preparacién, ver mas adelante) y acido (4-setoxi-fenil)-borénico, de

una manera analoga al método descrito en el Ejemplo 1586.
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Rendimiento: 100 miligramos (46 por ciento) de cristales amarillos;
MS (ESI): 475 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 11.6 (s, 1H),
8.25 (d, 1H), 7.55 (d, 2H), 7.35 (d, 1H), 7.3 (s, 1H), 7.2 (dd, 1H),
7.05 (d, 2H), 7.02 (d, 1H), 4.08 (q, 2H), 3.73 (m, 1H), 2.87 (m, 2H),
2.25 - 2.4 (m, BH), 2.0 (m, 2H), 1.75 (m, 2H), 1.3 - 1.57 (m, BH), 1.38
(t, 3H).

(1) [1-(2-plperidin-1-ll-etil)-plperidin-4-ll]-amida del é&cido 4-

bromo-1H-Indol-2-carboxilico (195).
r
%
OO

Este compuesto se sintetiza a partir del acido 4-bromo-1H-
indol-2-carboxlilico, y la amina 4, de 'una manera andloga al métado
descrito anteriormente para la sintesis del 194 (ver el Ejemplo 158).
MS (ESI): 433, 435 [M+H]’, 1H-RMN (DMSO-ds): 5 (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).
Elempio 172

{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del &cldo

4-(4-metoxi-fenil)-1H-Indol-2-carboxllico.
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Este compuesto se sintetiza a partir del compuesto 196 (para la
preparacién, ver mas adelante), y dcido (4-metoxi-fenil)-borénico, de
una manera analoga al método descrito en el Ejemplo 156.
Rendimiento: 55 miligramos (35 por ciento) de una espuma blanca;
MS (ESI): 477.2 [M+H]*, 1H-RMN (DMSO-de): & (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), 7.02 (d, 1H), 4.55 (br, 1H), 3.85 (s, 3H), 3.78 (m, 1H),
3.45 (m, 1H), 2.8 (m, 2H), 2.78 (m, 2H), 2.45 {m, 4H), 2.15 (m, 2H),
2.05 (m, 2H), 1.3 - 1.8 (m, 8H).

(1) {1-[2-(4-hidroxI-plperidin-1-il}-etil]-piperidin-4-li}amida del
édcido 4-bromo-1H-Indol-2-carboxilico (186).
r
oo
O OYon

Este compuesto se sintetiza a partir del acido 4-bromo-1H-
indol-2-carboxllico y la amina 21, de una manera analoga al método
descrito para el 194 (ver el Ejemplo 156).

MS (ESI): 449 [M+H]", 1H-RMN (DMSO-dg): & (ppm) 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, 1H), 2.88 (m, 2H), 2.95 (m, 2H), 2.88 (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).

Eljemplo 173

{1-[2-(4-hidr xI-plperidin-1-l1)-etii]-plperidin-4-11}-amida del &cldo



10

15

20

25

277 'Y 'LO

4-(4-etoxi-fenil)-1H-indol-2-carboxllic .

OH

Este compuesto se sintetiza a partir del compuesto 196 (ver el
Ejemplo 172) y acido (4-etoxi-fenil)-borénico, de una manera analoga
al método descrito en el Ejemplo 1586.

Rendimiento: 45 miligramos (21 por ciento) de cristales blancos; MS
(ESI): 491 [M+H]*, 1H-RMN (DMSO-d,): 6 (ppm) 11.6 (s, 1H), 8.24 (d,
1H), 7.54 (d, 2H), 7.34 (d, 1H), 7.3 (s, 1H), 7.18 (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, 2H), 2.36 (m, 4H), 1.88 (m, 4H), 1.74 (m,
2H), 1.65 (m, 2H), 1.51 (m, 2H), 1.37 (t, 3H), 1.32 (m, 2H).

Eiemplo 174
{1-[2-(4-hidroxI-piperidin-1-11)-etli]-piperidin-4-11}-amida del &cid
4-(6-metoxi-piridin-3-il)-1H-Indol-2-carboxlilico.

o0

Este compuesto se sintetiza a partir del compuesto 196 (ver el

Ejemplo 172) y acido (6-metoxi-piridin-3-il)-bordnico, de una manera
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Rendimiento: 28 miligramos (18 por ciento) de cristales blancos; MS

(ESI): 478.1 [M+H]*, 1H-RMN (DMSO-d,): 5 (ppm) 11.88 (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), 3.38 (m, 1H), 2.85 (m, 2H), 2.88 (m, 2H), 2.36 (m, 4H), 1.99

(m, 4H), 1.75 (m, 2H), 1.85 (m, 2H), 1.54 (m, 2H), 1.35 (m, 2H).

Ejemplo 175
{1-[2-(3-hidroxi-8-aza-biciclo[3.2.1]oct-8-11)-etll]-plperidin-4-Iil}-

amida del acido 4-(4-metoxi-fenil)-1H-Indol-2-carboxllico.

O D

Este compuesto se tintetiza a partir del compuesto 197 (para la

preparacion, ver mas adelante), y acido (4-metoxi-fenil)-borénico, de

una manera andloga al método descrito en el Ejemplo 1586.

Rendimiento: 80 miligramos (57 por ciento) de una espuma blanca,;

MS (ESI): 503.2 [M+H]*, 1H-RMN (DMSO-ds): & (ppm) 11.6 (s, 1H),

8.25 (d, 1H), 7.55 (d, 2H)}, 7.35 (d, 1H), 7.3 (m, 1H), 7.2 (dd, 1H),

7.05 (d, 2H), 7.02 (d, 1H), 4.25 (br s, 1H), 3.82 (s, 3H), 3.78 (m, 1H),

3.75 (m, 1H), 3.1 (m, 2H), 2.88 {m, 2H), 2.38 (m, 4H), 2.0 (m, 4H),

1.85 (m, 2H), 1.77 (m, 4H), 1.55 (m, 4H).

(1)

{1-[2-(3-hldr xi-8-aza-biciclo[3.2.1]oct-8-11)-etiI]-piperidin-4-



15

20

25

279 EZZ 6%

l1}-amida del &cid 4-bromo-1H-Indol-2-carboxillco (197).

EIM’OX@..OH

Este compuesto se sintetiza a partir del 4cido 4-bromo-1H-

indol-2-carboxllico y la amina 24, de una manera analoga al método
descrito para el 194 (ver el Ejemplo 158).
MS (ESI): 475.3 [M+H])*, 1H-RMN (DMSO-d,): & (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, 2H), 3.0 (m, 2H), 2.5 (m,
6H), 1.9 - 2.2 (m, 10H).

Ejemplo 176
{1-[2-(3-hidroxI-8-aza-biciclo[3.2.1]oct-8-I1)-etil]-plperidin-4-il}-

amida del dcido 4-(86-metoxi-piridin-3-il)-1H-Indol-2-carboxilico.

O

Este compuesto se sintetiza a partir del compuesto 187 (ver el
Ejemplo 175) y dcido (8-metoxi-piridin-3-il)-borénico, de una manera
andloga al método descrito en el Ejemplo 156.

Rendimiento: 90 miligramos (57 por ciento) de una espuma blanca;
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MS (ESI): 504.2 [M+H])", 1TH-RMN (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, 1H), 7.08 (d, 1H), 8.95 (d, 1H), 4.23 (br, 1H), 3.83 (s, 3H),
3.78 (m, 1H), 3.75 (m, 1H), 3.1 (m, 2H), 2.88 (m, 2H), 2.38 (m, 4H),
2.0 (m, 4H), 1.8 (m, 6H), 1.53 (m, 4H).

De una manera alternatliva, las 4-alcoxi-indol-2-carboxamidas se

preparan como se muestra en el Esquema de Reaccidn 22.

Esquema de Reaccién 22:

e 5 {
RS . i Trrar

R4, RS = Olo, OBn ™~ m 1 _\—'C

Ejemplo 177
[1-(2-azepan-1-li-etil)-plperidin-4-l1]-amida del &cido 4-hidroxl-1H-

Indol-2-carboxilico.

A 0

N quO

El derivado de metoxilo del Ejemplo 1 (100 miligramos, 0.25
milimoles) se disuelve en 5 mililitros de DCM. Se agrega una

soluciéon de BBry (1M en DCM, 2.5 mililitros, 2.5 milimoles), y la
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mezcla se agita durante 18 horas. Luego se vierte sobre hielo, y se
lava con EtOAc (30 mililitros). El pH de la capa de agua se ajusta a
9, y se extrae dos veces con EtOAc. Las capas orgénicas se
combinan, se lavan con salmuera, se secan sobre sulfato de sodio
anhidro, y se evaporan.

Rendimiento: 24 miligramos (25 por ciento).

MS (ESI): 385.3 [M+H]", 1H-RMN (DMSO-ds): & (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).

Sintesis de las benzotiofen-2-carboxamidas
Los 4-alcoxi-benzotiofen-2-carboxilatos se sintetizan
empezando a partir del écido 4-tiofen-2-il-butlrico (Esquema de

Reaccioén 23).

Esquema de Reaccién 2312:

L] ] )
j/ \,l/ (201) T (202) (203)
HO
N - . NP
8 8 OH
(204) (208)
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(1) 6,7-dihidro-5H-benzo[b]tiofen-4-ona (198).

Se disuelve &acido orto-fosférico (85 por clento, 0.27 mililitros,
3.7 milimoles) en anhidrido de acido acético (13 mililitros), y después
de la adicién de 4é4cido 4-tiofeno-2-il-butirico (9 gramos, 52.9
milimoles), la mezcla se agita a 120°C durante 2.5 horas. La solucién
castafia se enfrila empleando un bafio de hielo, se agrega agua, y la
mezcla de reaccion se extrae con diclorometano. Las capas
organicas se lavan con una solucién de NaOH 2M, y dos veces con
agua, hasta alca.nzar un pH neutro. La solucién se seca sobre
Na,SO,, y se evapora bajo presién reducida. El producto crudo se
obtiene como un aceite castafio (7.84 gramos), el cual se purifica
adicionalmente mediante cromatografia por evaporacién (gel de
silice, acetato de etilo / hexano, 9:1).

Rendimiento: 5.83 gramos (72 por ciento) de un sélido ligeramente
amarillo. MS (ESI): 152 [M]*, 1H-RMN (DMSO-dg): 8 (ppm) 7.38 (d,
1H), 7.25 (d, 1H), 3.03 (t, 2H), 2.48 (m, 2H), 2.12 (t, 2H).

(2) S5-bromo-68,7-dihidro-5H-benzo[b]tiofen-4-ona (199).

Se disuelve 8,7-dlhidro-5H-benzo[b]tiofen-4-ona (198, 5.8
gramos, 38.3 milimoles) en 200 mililitros de dletil-éter seco, y se
enfria a -10°C. Se agrega lentamente una solucién de bromo (8.1
gramos, 38.3 milimoles) en 30 mililitros de tetraclorometano y 2 a 3
gotas de dietil-éter. La mezcla se agita durante 15 minutos a -10°C,
durante 15 minutos a 0°C, y 18 horas a temperatura ambiente. Luego
se agregan lentamente agua y dietil-éter. Las capas organicas se

lavan con agua, se secan sobre Na,SO,, y se evaporan.
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Rendimiento: 8.7 gramos de un sdélido amarillo {(que contiene el 23
por ciento del material de partida). MS (ESI): 230, 232 [M]*, 1TH-RMN
(DMSO-d,): & (ppm) 7.46 (d, 1H), 7.3 (d, 1H), 4.87 (dt, 1H), 3.1 (m,
2H), 2.45 (m, 2H).
(3) Benzo[bltiofen-4-o0l (200).

Se colocan 5-bromo-6,7-dihidro-5H-benzo[b]tiofen-4-ona (199,
77 por ciento pura, 8.7 gramos, 28.8 milimoles), LiBr (5.7 gramos,
85.1 milimoles), y Li2CO, (4.3 gramos, 57.8 milimoles) bajo argén en
300 mililitros de N,N-dimetil-formamida, y se ponen a reflujo durante
3 horas. La mezcla de reaccion se deja enfriar a temperatura
ambiente, y se evapora bajo un alto vacio. Después de la adicion de
agua helada y de una solucién acuosa fria de HCI 2M, la mezcla se
extrae con dietil-éter. Las capas orgdnicas se extraen con NaOH 2M,
y las capas acuosas combinadas se acidifican con HCI| concentrado.
El producto se extrae dos veces con acetato de etilo, y las capas
orgéanicas se lavan con una solucién saturada de NaCl, se secan
sobre Na,SO,, y se evaporan bajo presion reducida.
Rendimiento: 4.7 gramos de un sélido castafio, el cual se utiliza sin
mayor purificacion. MS (ESI): 149.0 [M-H], 1H-RMN (DMSO-d,): &
(ppm) 9.95 (br 8, 1H), 7.55 (d, 1H), 7.45 (d, 1H), 7.38 (d, 1H), 7.15
(dd, 1H), 6.72 (d, 1H).
(4) 4-isobutoxi-benzo[b]tiofeno (201).

Se disuelven benzo[bltiofen-4-0l (200, 4.3 gramos, 28.9
milimoles) e iso-butanol (3.2 mililitros, 34.7 milimoles) bajo argén en

150 mililitros de tolueno. Después de la adicién de trifenil-fosfina
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(9.1 gramos, 34.7 milimoles) y de una solucién de DEAD al 40 por
ciento en tolueno (16.8 mililitros, 34.7 milimoles), la mezcla se agita
a 120°C durante la noche. Después de enfriarse, la mezcla de
reaccion subsecuentemente se lava con una solucién acuosa
saturada de NaHCO,; y una solucién de NaCl, se seca sobre Na,;SO,,
y se evapora bajo presién reducida. Se remueve el o6xido de
trifenilfosfina mediante cristalizacién a partir de acetato de etilo y
hexano, y el producto crudo se purifica adicionalmente mediante
cromatografla por evaporacién (gel de slilice, hexano / acetato de
etilo, 9:1).

Rendimiento: 5.4 gramos (81 por ciento) de un aceite amarillo. MS
(ESI): 2068 [M]*, 1H-RMN (DMSO-de): 5 (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, 6H).

(6) Acldo 4-Isobutoxi-benzo[b]tiofen-2-carboxllico (202).

Una solucién 1.6 M de n-butil-litio en hexano (18 mililitros, 28.8
milimoles) se disuelve bajo una atmésfera de argdén, en 100 mililitros
de dietil-éter seco, seguido por la adicién por goteo de una solucion
de 4-isobutoxi-benzo-[b]-tiofeno (201, 5.4 gramos, 26.1 milimoles) en
40 mililitros de dietil-éter. La mezcla de reaccién se pone a reflujo
durante 45 minutos, luego se enfrla y se transfiere mediante una
jeringa a una mezcla de hielo seco en exceso (115 gamos, 2.61
moles) en dietil-éter (el hielo seco se lava antes dos veces con dietil-
éter). La mezcla se deja agitdndose durante a la noche a

temperatura ambiente, luego se distribuye entre dietil-éter y agua.
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Las capas de éter se vuelven a extraer con agua. Las capas acuosas
se acidifican con una solucién acuosa de HCI| 2M, y el precipitado se
filtra, se lava con agua, y se seca bajo un alto vaclo.

Rendimiento: 3.72 gramos (57 por ciento) de un sdlido blanco. MS
(ESI): 250 [M])+, 1H-RMN (DMSO-ds): 6 (ppm) 13.4 (br s, 1H), 7.98
(s, 1H), 7.55 (d, 1H), 7.43 (dd, 1H), 6.9 (d, 1H), 3.9 (d, 2H), 2.14 (m,
1H), 1.05 (d, 8H).

Elempio 178

[1-(2-azepan-1-ll-etl])-plperidin-4-ll]-amida del é&cido 4-metoxi-

benzo[b]tlofen-2-carboxilico.

® ;‘Q‘\_O

Una solucién de una mezcla de acido 4- y 6-metoxi-
benzo[bltiofen-2-carboxilico (C.R. Hebd. Seances Acad. Sci. 1965,
281, 705) (440 miligramos, 1.05 milimoles), la amina 5 (357
miligramos, 1.05 milimoles) en 10 mililitros de N,N-dimetil-
formamida, se trata con EDC (178 miligramos, 1.05 milimoles),
hidrato de HOBT (178 miligramos, 1.15 milimoles), y trietil-amina
(0.44 mililitros, 3.15 milimoles). La mezcla se agita durante la noche,
y luego se evapora bajo un alto vaclo. El residuo crudo se disuelve
en acetato de etilo, y se lava dos veces con bicarbonato de sodio (10
por ciento), salmuera, y se seca sobre sulfato de sodio. Luego el

producto crudo se purifica mediante cromatografia por evaporacién
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(acetato de etilo / metanol / amonlaco, 90:10:1).

Rendimiento: 45 miligramos (10 por ciento) de un sélido amarillo (y
84 miligramos del isémero 8-sustituido). MS (ESI):

416.1 [M+H]*, 1TH-RMN (DMSO-ds): 5 (ppm) 8.53 (d, 1H), 8.2 (s, 1H),
7.5 (d, 1H), 7.37 (dd,1H), 6.8 (d, 1H), 3.94 (s, 3H), 3.7 (br m, 1H),
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, 10H).

Elemplo 179

[1-(2-azepan-1-il-etil)-plperidin-4-l]]-amida del dcido 4-isobutoxl-

benzo[b]tiofen-2-carboxilico. -

OxO

Este compuesto se sintetiza a partir del compuesto 202 y Ia
amina 5, de una manera andloga al método descrito en el Ejemplo
178.

Réndimiento: 340 miligramos (53 por ciento) de un polvo beige. MS
(ESI): 458.4 [M+H]*, 1H-RMN (DMSO-dg): & (ppm) 8.58 (d, 1H), B.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), 2.8 (m, 6H), 2.4 (m, 2H), 2.15 (m, 1H), 2.0 (m,
2H), 1.78 (m, 2H), 1.5 - 1.85 (m, 10H), 1.05 (d, 6H).

Ejemplo 180

[1-(2-plperidin-1-ll-etil)-plperidin-4-il]-amida del écldo 4-
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isobutoxi-benzo[b]tlofen-2-carboxilico.

OO

Este compuesto se sintetiza a partir del compuesto 202 y la
amina 1, de una manera andloga al método descrito en el Ejemplo
178.

Rendimiento: 93 miligramos (28 por ciento) de un polvo beige. MS
(ESI): 444.3 [M+H)*, 1H-RMN (DMSO-d,): 5 (ppm) 8.58 (d, 1H), 8.15
(s, 1H), 7.48 (d, 1H), 7.35 (dd, 1H), 6.88 (d, 1H), 3.9 (d, 2H), 3.7 (br
m, 1H), 2.88 (m, 2H), 2.3 - 2.4 (m, 8H), 2.15 (m, 1H), 1.98 (m, 2H),
1.78 (m, 2H), 1.58 (m, 2H), 1.47 (m, 4H), 1.35 (m, 2H), 1.05 (d, 6H).

Sintesis de las benzofuran-2-carboxamlidas
Elemplo 181
[1-(2-azepan-1-il-otil)-pliperidin-4-ll]-amida del &cldo 4-metoxi-

benzofuran-2-carboxilico.

0
o HO‘\_O
Este compuesto se sintetiza de una manera analoga al Ejemplo
1, a partir del dcido 4-metoxi-benzofuran-2-carboxllico y la amina 5.

MS (ESI): 400.2 [M+H]*, 1H-RMN (DMSO-ds): 5 (ppm) 8.42 (d, 1H),
7.5 (s, 1H), 7.37 (t, 1H), 7.21 (d, 1H), 6.84 (d, 1H), 3.92 (8, 3H), 3.72
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(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).

Los compuestos de la formula | en forma libre o en forma de
sal farmacéuticamente aceptable, exhiben valiosas propiedades
farmacolégicas, por ejemplo como antagonistas de CCR2 y CCRS5,
como se indica en las pruebas /n vitro descritas mas adelante.

a) Ensayo de enlace de mbrana R2.

Se emplea |la tecnologla SPA (Scintillation Proximity Assay -
Ensayo de Proximidad de Cintilacién) para demostrar que los
compuestos de prueba impiden que la MCP-1 se enlace a las
membranas celulares que expresan el receptor de CCR2. Se cultivan
células CHO-dukX transfectadas que expresan establemente el gen
hCCR2b, en un medio alfa MEM hasta una confluencia de entre el 70
y el 80 por ciento. Después de desechar el medio, se agregan 30
mililitros de una solucién reguladora fisiolégica helada que contiene
EDTA\1 mM, y las células se remueven del plato utilizando un
raspador. La suspensién celular se centrifuga a 800 g durante 10
minutos a 4°C, y el granuio celular se vuelve a suspender en el
regulador. Se hace la lisis celular utilizando un instrumento Polytron
PTI300D a 28,000 revoluciones por minuto durante 30 segundos dos
veces sobre hielo. Las membranas se r.ecoléctan mediante
centrifugacién a 42,000 g durante 20 minutos a 4°C, y se someten a
una segunda ronda de lisis (Polytron, 28,000 revoluciones por
minuto, 30 segundos, dos veces, sobre hielo). En seguida de la

centrifugacion a 42,000 g durante 20 minutos a 4°C, las membranas
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se vuelven a suspender en el regulador en una concentracion de
protelna de 2 miligramos / mililitro, y se almacenan a -80°C. Se
preparan soluciones de suministro 10 mM de los compuestos de
prueba en sulféxido de dimetilo al 100 por ciento. Los compuestos de
prueba se diluyen ademés en el regulador, para producir las
soluciones concentradas cuatro veces, para las pruebas que
ensayaron un intervalo de 10°'° a 10® M. El ensayo SPA se lleva a
cabo en un volumen final de 200 microlitros por pozo en placas de 96
pozos. Los componentes se agregan, por pozo, en el siguiente
orden:

50 microlitros de Regulador (+/- compuesto de prueba.

50 microlitros de perias de aglutinina de germen de trigo-SPA
(1.25 miligramos/pozo) en el regulador.

50 microlitros de suspension de membrana CCR2B diluida con
el regulador hasta 0.04 miligramos/mililitro (2 microgramos/pozo),
alternativamente 50,000 células por pozo.

50 microlitros de ['?®*I]MCP-1 en el regulador (concentracion
finat de 60 pM, 2.5 uCi/placa).

Después de la adicién de todos los componentes, la placa se
sella y se incuba durante 90 minutos a temperatura ambiente con
agitacién constante. En seguida de la incubaciéon, la placa se
centrifuga a 1000 revoluciones por minuto en un centrifugo Sorvall
RC3B durante 4 minutos a temperatura ambiente, y se cuenta
durante 3 minutos por pozo en un instrumento TOP COUNT

(Packard). Se utilizan los conteos corregidos al apagarse, para el
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analisis de enlace de radioligando.

Los compuestos de la formula | tienen una ICs; de entre 0.0003
y 10 uM.

De una manera similar, se han establecido ensayos de enlace
para los receptores de CCR2 de rata, ratén, y mono Rhesus. Debido
a la especificidad de las especies de los antagonistas de CCR2, los
compuestos de la féormula | tienen una IC5y de entre 0.015 y 10 uM
sobre CCR2 de ratén, y de entre 0.020 y 10 yM sobre CCR2 de rata.
b) Ensayo funcional de CCR2 - Movilizacién de Ca2+
Células hCCR2b-CHO#84:

Se cultiva wuna linea celular CHOdukX que expresa
establemente el gen hCCR2, en MEMa hasta una confluencia del 80
por ciento. El dia anterior al del experimento, las células se
cosechan desde el matraz de cultivo de tejido mediante
tripsinizacion, se lavan, se aplican a una placa de 96 pozos de fondo
negro/transparente a 5 x 10* células por pozo, y se cultivan durante
la noche a 37°C en una atmésfera himeda enriquecida con CO; al 5
por ciento. Al dia siguiente, las células se lavan dos veces y se
cargan durante 1 hora a temperatura ambiente en la oscuridad con
Fluo-4 2 yM en el regulador C. Después de dos lavados adicionales,
las células se vuelven a suspender en el regulador D. Las diluciones
en serie de los compuestos, en el regulador D.- se mezclan con las
células, y se incuban durante media hora a temperatura ambiente en
la oscuridad. Luego las células se estimulan mediante la inyeccién

de MCP-1 y se monitorean los flujos de calcio utilizando el
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Flexstation™®, un fluorémetro de exploracién de banco con una

estacién de trabajo de transferencia de fluido integrada.

HBSS*1X Hepes 20mM BSA al0.1% Probenecida 825uM BSA al 0.5%
ReguladorA X X

ReguladorB X X X
ReguladorC X X X
ReguladorD X X X X

* Soluclén alt balanceada de Hank (10X) sin rojJo de fenol

(#14065-049, Glbco BRL).

Células hCCR2b-300.19:

Se cultiva ia linea celular Pre-B 300-18 que expresa
establemente el gen hCCR2 (Loetscher y colaboradores, J. Biol.
Chem. 276 (5), 2986-91 (2001)), en RPMI 1640 con glutamax-I
complementado con aminodcido no esencial MEM 1X, piruvato de
sodio 1 mM, B-mercaptoetanol 5 x 10°%, y suero fetal de becerro al 10
por ciento. Para el experimento, las células se utilizan en ia fase d.e
crecimiento exponencial, en una concentracién méaxima de 1.5 x 10°
células por mililitro. Las células se lavan en el regulador A, y se
cargan en aproximadamente 2.10° células por mililitro en fluo-4 2 yM
en el regulador B durante 30 minutos en la oscuridad, a 37°C en un
bafio de agua. Después de dos lavados con el regulador A, las

células se aplican a una placa de 968 pozos de fondo
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negro/transparente, a 2 x 10® células por pozo en el regulador B.
Todos los siguientes pasos, incluyendo al compuesto y las diluciones
de quimiocina, se llevan a cabo como se describe anteriormente para
las células hCCR2b-CHO#84, excepto que se utiliza el regulador B
en lugar del regulador D.

En este ensayo, los compuestos de la férmula | tienen una ICs
de entre 0.0005 y 10 uM.

c) Ensayo funcional de CCR2 - quimi is.

Se utiliza un ensayo de migracién celular in vitro para la
quimiotaxis dependiente de CCR2 basado en insertos de membrana
Transwell™?, para perfilar los compuestos. El ensayo se lleva a cabo
con la linea celular monoclitica humana THP-1, y con linfocitos dé
sangre periférica activados (PBL). Las células THP-1 se cultivan en
RPMI 1640 complementado con suero fetal de becerro inactivado por
calor al 10 por ciento. Los linfocitos de sangre periférica activados
se preparan a partir de sangre humana mediante elutriacién, y luego
se activan mediante cultivo sobre placas de cultivo recubiertas con
CD3 anti-humano, y se expanden mediante un cultivo subsecuente
en un medio complementado con IL-2. Se congelan alfcuotas de
linfocitos de sangre periférica activados, en nitrégeno liquido, y se
utilizan en experimentos de migracién después de descongelarse y
de cultivarse durante la noche. Las células de los cultivos en una
densidad de menos de 1.2 x 106 células/mililitro, se cuentan, se
lavan, y se vuelven a suspender a una densidad apropiada en RPMI

1840 conteniendo albumina de suero bovino al 0.5 por ciento. Se
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utilizan insertos de membrana Transwell® de 8.5 milimetros de
diametro, un tamafio de poros de 3 u 8 micras, y una membrana de
policarbonato tratada con cultivo de tejido, para los ensayos de
migracién. Los insertos trans-pozos se cargan con células y
compuestos en un volumen final de 100 microlitros en RPMI 1640 /
albimina de suero bovino al 0.5 por ciento. Para las células THP-1,
se utilizan insertos con un tamafio de poros de 8 micras. Para los
linfocitos de sangre periférica, el uso de insertos con un tamafio de
poros de 3 micras dio como resultado conteos no especificos mas
bajos. Los insertos se colocan en una placa de cultivo de tejido de
24 pozos conteniendo MCP-1 humana recombinante y compuestos en
un volumen final de 600 microlitros. Después de permitir que las
células migren hasta el compartimiento del fondo, se detiene el
ensayo removiendo y desechando los insertos trans-pozos. Las
céluias del compartimiento del fondo se recolectan y se cuentan en
un citémetro de flujo FACScan, adquiriendo todos los eventos
durante 30 segundos, con las posiciones establecidas para cada tipo
de célula. La migracién se expresa como conteos celulares absolutos
/ 30 segundos, en relacién con el nimero de ceélulas introducidas
medido bajo las mismas condiciones.

En este ensayo, los compuestos de la fédrmuia | tienen una ICso
de entre 0.0012 y 10 uM.
d) Ensayo de enlace de membrana CCRS.

Se utiliza CCR5 humana para generar transfectantes estables

en células CHO K1. Las membranas preparadas a partir de estos
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transfectantes de CCRS5, se utilizan en un ensayo de enlace de
radioligando utilizando 125-1-MIP-1a como un ligando, y se prueban
los compuestos de la férmula | para determinar su actividad
inhibidora. Los datos se reportan como ICqs, o8 decir, las
concentracién requerida del compuesto para alcanzar una inhibiciéon
del 50 por ciento del enlace de [I-125]MIP-1aq.

Los Agentes de la Invencién son efectivos como antagonistas
dobles de CCR-2 y CCR-5. Por consiguiente, los Agentes de la
Invencidén son atiles para la profilaxis y el tratamiento de
enfermedades o condiciones médicas mediadas por CCR-2 y CCR-5.
Las CCR-2 y CCR-5 tienen un papel importante en el trafico de
leucocitos, en particular en la migracién de monocitos hacia los sitios
inflamatorios, y pro consiguiente, los agentes de la invencién se
pueden utilizar para inhibir la migracién de monocitos, por ejemplo,
en el tratamiento de condiciones inflamatorias, alergias y
condiciones alérgicas, enfermedades autoinmunes, dolor crénico,
rechazo de injerto, canceres que involucran filtracién de leucocitos,
estenosis o restenosis, ateroesclerosis, artritis reumatoide,
osteoartritis, y dolor crédnico.

Las enfermedades o condiciones que se pueden tratar con los
Agentes de la Invencién incluyen: Condiciones inflamatorias o
alérgicas, incluyendo enfermedades alérgicas respiratorias tales
como asma, rinitis  alérgica, COPD, enfermedades de
hipersensibilidad pulmonar, neumonitis de hipersensibilidad,

enfermedad pulmonar intersticial (ILD), (por ejemplo, fibrosis
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pulmonar idiopéatica, o ILD asociada con enfermedades autoinmunes
tales como RA, SLE, etc.); enfermedad pulmonar obstructiva crénica,
anafilaxis y respuestas de hipersensibilidad, alergias a farmacos (por
ejemplo, a penicilinas o cefalosporinas), y alergias a picaduras de
insectos; enfermedades inflamatorias del intestino, tales como
enfermedad de Crohn y colitis ulcerativa; espondiloartropatias,
esclerodoma; psoriasis y dermatosis inflamatorias tales como
dermatitis, eczema, dermatitis atépica, dermatitis alérgica por
contacto, urticaria; vasculitis;

enfarmedades autoinmunes, en particular enfermedades
autoinmunes con una etiologla que incluya un componente
inflamatorio, tales como artritis {(por ejemplo, artritis reumatoide,
artritis crénica progrediente, artritis psoriatica y artritis deformans), y
enfermedades reumaticas, incluyendo condiciones inflamatorias y
enfermedades reumadticas que involucren pérdida 6ésea, dolor
inflamatorio, hipersensibilidad (incluyendo tanto hipersensibilidad de
las vias respiratorias como hipersensibilidad dérmica), y alergias.
Las enfermedades autoinmunes especificas para las cuales se
pueden emplear los Anticuerpos de la Invencidn incluyen des6rdenes
hematolégicos autoinmunes (incluyendo, por ejemplo, anemia
hemolitica, anemia aplastica, anemia de globulos rojos puros, y
trombocitopenia idiopdtica), lupus eritematoso sistémico,
policondritis, esclerodoma, granulomatosis de Waegener,
dermatomiositis, hepatitis crénica activa, miastenia gravis, psoriasis,

sindrome de Steven-Johnson, prurito idiopatico, enfermedad
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inflamatoria autoinmune del intestino (incluyendo, por ejemplo, colitis
ulcerativa, enfermedad de Crohn, y Sindrome de Intestino Irritable),
tiroiditis.autoinmune, enfermedad de Behcet, oftaimopatia endécrina,
enferme%d de Graves, sarcoidosis, esclerosis mudlitiple, cirrosis
biliar primaria, diabetes juvenil (diabetes mellitus tipo ), uveitis
(anterior y posterior), queratoconjuntivitis sicca y queratoconjuntivitis
vernal, fibrosis puimonar intersticial, y glomerulonefritis (con y sin
sIndrome nefrético, por ejemplo incluyendo sindrome nefrético
idiopatico o nefropatia de cambio minimo);

rechazo de injerto (por ejemplo, en trasplante, incluyendo
trasplantes de corazén, puimén, corazén-pulmén combinados,
higado, rifién, pancreas, piel, o cérnea), incluyendo rechazo de
aloinjerto o rechazo de xenoinjerto, o enfermedad el injerto contra el
huésped, y arterioesclerosis asociada con trasplante de d4rganos;
ateroesclerosis,

cancer con infiltracién de leucocitos de la piel o de los
érganos; cdncer de mama,;

estenosis o restenosis de la vasculatura, en particular de las
arterias, por ejemplo la arteria coronaria, incluyendo estenosis o
restenosis que resulte de intervencién vascular, asi como hiperplasia
neointima;

embolia;

y otras enfermedades o condiciones que involucren respuestas
inflamatorias, Iincluyendo lesién por reperfusién, malignidades

hematolégicas, toxicidad inducida por citoquina (por ejemplo, choque
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séptico o choque endotéxico), polimiositis, dermatomiositis, y
enfermedades granulomatosas incluyendo sarcoldosis; enfermedades
infecciosas, incluyendo VIH y SIDA.

Se debe antender que el término “tratamiento”, como se utiliza
en la presente, incluye tanto el modo terapéutico como profildctico
de terapia, por ejemplo en relacién con el tratamiento de neoplasia,
terapia para prevenir el es.tableclmiento de neoplasia clinicamente o
preclinicamente evidente, o para |la prevencion del inicio de células
malignas, o para detener o revertir el progreso de células pre-
malignas a malignhas, asi como l|la prevencion o inhibicién de
crecimiento de neoplasia o metastasis. En este contexto, se debe
entender que la presente invencién abarca en particular el uso de los
compuestos de la presente invencién para inhibir o prevenir el
desarrollo de céncer de piel, por ejemplo carcinoma de células
escamosas o basales a consecuencia de exposicion a la luz
uitravioleta, por ejemplo resultante de exposiciéon crénica al sol.

Los Agentes de la Invencién son particularmente (tiles para el
tratamiento de enfermedades del metabolismo de huesos vy
cartllagos, incluyendo osteoartritis y otros artritidos inflamatorios,
por ejemplo artritis reumatoide, y pérdida &ésea en general,
incluyendo pérdida 6sea relacionada con la edad, y en particular
enfermedad periodontal.

Los Agentes de la Invencion también se pueden utilizar en
aplicaciones oculares, las cuales Iincluyen el tratamiento de

enfermedades oculares, en particular de desdrdenes Iinflamatorios
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oculares, de dolor ocular, incluyendo dolor asociado con cirugla
ocular, tal como PRK o cirugla de cataratas, de alergia ocular, de
fotofobia de diversa etiologla, de presién intraocular elevada (en
glaucoma) mediante la inhibicién de la produccién de la protelna de
respuesta a glucocorticoides inducible por la malla trabecular (TIGR),
y de enfermedad de ojo reseco.

Para las indicaciones anteriores, la dosificacién apropiada, por
supuesto, variara d.ependiendo, por ejemplo, del Agente de la
Invencion particular que se vaya a emplear, del sujeto que se vaya a
tratar, del modo de administracién, y de la naturaleza y severidad de
la condicién que se esté tratando. Sin embargo, en el uso
profilactico, en general se indica que se obtienen resultados
satisfactorios en dosificaciones de aproximadamente 0.05 miligramos
a aproximadamente 10 miligramos por kilogramo de peso corporal,
més usualmente de aproximadamente 0.1 miligramos a
aproximadamente 5 miligramos por kilogramo de peso corporal. La
frecuencia de dosificacion para el uso profilactico normaimente
estara en el intervalo de aproximadamente una vez por semana hasta
aproximadamente una vez cada 3 meses, mas usualmente en el
intervalo de aproximadamente una vez cada 2 semanas hasta
aproximadamente una vez cada 10 semanas, por ejemplo, una vez
cada 4 u 8 semanas. El! Agente de |la Invencién se adminisira de
manera conveniente de una forma parenteral, intravenosa, por
ejemplo en |la vena antecubital u otra vena periférica,

intramuscularmente, o subcutaneamente. Por ejemplo, un tratamiento
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profildctico normalmente comprende administrar el Agente de Ila
Invencién de una vez por mes a8 una vez dada 2 a 3 meses, o con
menos frecuencia.

Los Agentes de la Invencién se pueden administrar en
combinacién con otro agente activo. Los agentes activos adecuados
incluyen antimetabolitos (por ejemplo, metotrexato), agentes anti-
TNF (por ejemplo Remicade® (infliximab), Enbrel® (Etanercept),
Humira® (adalumimab)), agentes anti-IL-1 (por ejemplo pralnacasan,
ACZ885), inhibidores de transcriptasa inversa que son nucledsidos y
que no son nucledsidos, inhibidores de proteasa de VIH, inhibidores
de fusién y otros agentes anti-retrovirales. El agente o los agentes
activos se pueden administrar de una forma simultdnea, por
separado, o en secuencia con el Agente de la Invencién.

Las composiciones farmacéuticas de la invencién se pueden
fabricar de una manera convencional. Una composiciéon de acuerdo
con la invencién de preferencia se proporciona en una forma
liofilizada. Para |la administracion inmediata, se disuelve en un
vehiculo acuoso adecuado, por ejemplo agua estéril para inyeccién o
suero fisiolégico regulado estéril. Se considera recomendable formar
una solucién de un volumen mayor para administrarse mediante
infusién, en lugar de hacerlo como una inyecciétn de bolo, y es
conveniente incorporar albimina de suero humana o la propia sangre
heparinizada del paciente en el suero en el momento de Ila
formulacién. La presencia de un exceso de esta proteina

fisiolégicamente inerte previene la pérdida del anticuerpo por

cdl
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adsorcion sobre las paredes del envase y la tuberia utilizados con la
solucién para infusién. Si se utiliza albumina, una concentracién
adecuada es del 0.5 al 4.5 por ciento en peso de la solucidn salina.
Los Agentes de la Invencidn se pueden administrar por
cualquier via convencional, por ejempio oralmente, por ejemplo en la
forma de soluciones para beber, tabletas o cépsulas, o
parenteralmente, por ejemplo en la forma de soluciones o
suspensiones inyectables. Normalmente, para la administracién
sistémica se prefieren las formas de dosificacion oral, aunque, para
algunas indicaciones, los Agentes de la Invencién también se pueden
administrar topicamente o dérmicamente, por ejemplo en la forma de
una crema o gel dérmico o preparacién similar, o, para los propodsitos
de aplicarse al ojo, en la forma de una crema ocular, gel, o
preparacién de gotas para los ojos; o se pueden administrar
mediante inhalacién, por ejemplo para el tratamiento de asma. Las
formas de dosificaciéon unitaria adecuadas para administracién oral
comprenden, por ejemplo, de 25 a 250 miligramos del Agente de la

Invencidén por dosificacién unitaria.
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REIVINDICACIONES

1. Un compuesto de Ila férmula (I}, o wuna sal

farmacéuticamente aceptable o éster de profarmaco del mismo:

en donde:

Z es CR4Rz, O 6 S;

R se selecciona a partir del grupo que consiste en
hidroxilo, un alcoxilo de 1 a 7 atomos de carbono opcionalmente
sustituido, alquenoxilo de 2 a 7 atomos de carbono, ciclo-alquiloxilo,
ariloxilo, heteroariloxilo, aril-alcoxilo de 1 a 7 atomos de carbono, o
heteroaril-alcoxilo de 1 a 7 dtomos de carbono, un alquilo de 1 a 7
atomos de carbono, o alquenilo de 2 a 7 &atomos de carbono
opcionalmente sustituido, un arilo opcionalmente sustituido,
heteroarilo, o un grupo aril-alquilo de 1 a 7 atomos de carbono
opcionalmente sustituido;

R9 representa uno o mas sustituyentes de anillo
seleccionados a partir del grupo que consiste en H, hidroxilo, un
glcoxilo de 1 a 7 atomos de carbono opcionalmente sustituido,
alquenoxilo de 2 a 7 atomos de carbono, cicloalquiloxilo, ariloxilo,
heteroariloxilo, aril-alcoxilo de 1 a 4tomos de carbono o heteroaril-

alcoxilo de 1 a 7 atomos de carbono, un alquilo de 1 a 7 atomos de
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carbono o alquenilo de 2 a 7 atomos de carbono opcionalmente
sustituidos, un arilo opcionalmente sustituido, heteroarilo, o un grupo
aril-alquilo de 1 a 7 4tomos de carbono opcionalmente sustituido;

Ri, R2, ¥ R3; se seleccionan independientemente a partir
del grupo que consiste en H y alquilo de 1 a 7 4&tomos de carbono;

X es cicloalquilo de 3 a 18, heterocicloalquilo, arilo, o
heteroarilo, cada uno de los cuales puede estar opcionalmente
sustituido;

Q es un enlazador de entre 1 y 3 atomos de longitud;

Y es cicloalquilo de 3 a 18 d4tomos de carbono,
heterocicloalquilo, cicloalquilo puenteado, heterocicloalquilo
puenteado, arilo, heteroarilo, arilo-heterocicloalquilo fusionados,
todos los cuales estan opcionalmente sustituidos de una manera
independiente una vez o mas;

el sustituyente o los sustituyentes opcionales sobre R y
R8 se seleccionan independientemente a partir del grupo que
consiste en haldégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono,
mono- & di-alquilo inferior-amino, aminocarbonilo, mono- ¢ di-alquilo
inferior-aminocarbonilo, amino, carboxilo, alcoxilo de 1 a 7 atomos
de carbono, cicloalquilo de 3 a 12 atomos de carbono,
heterocicloalquilo de 3 a 18 atomos de carbono, alquilo de 1 a 7
dtomos de carbono-carbonilo, alcoxilo de 1 a 7 atomos de carbono-
carbonilo, nitrilo, arilo; todos los cuales, excepto halégeno, estan
opcionalmente sustituidos de una manera independiente por uno o

mas sustituyentes, seleccionados a partir de grupo que consiste en
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halégeno, hidroxilo, alquilo de 1 a 7 dtomos de carbono, mono- 6 di-
alquilo de 1 a 7 atomos de carbono-amino, aminocarbonilo, mono- 6
di-alquilo de 1 a 7 atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 atomos de carbono, cicloalquilo de 3 a 12 atomos
de carbono, heterocicloalquilo de 3 a 18 4tomos de carbono, alquilo
de 1 a 7 atomos de carbono-carbonilo, alcoxilo de 1 a 7 d4tomos de
carbono-carbonilo, nitrilo, arilo;

el sustituyente o los sustituyentes opcionales sobre X se
seleccionan independientemente a partir del grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 dtomos de carbono, mono- ¢ di-
alquilo de 1 a 7 atomos de carbono-amino, aminocarbonilo, mono- &
di-alquilo de 1 a 7 édtomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 atomos de carbono, cicloalquilo de 3 a 12 dtomos
de carbono, heterocicloalquilo de 3 a 18 4tomos de carbono, alquilo
de 1 a 7 atomos de carbono-carbonilo, alcoxilo de 1 a 7 atomos de
carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto halégeno,
estan opcionalmente sustituidos de una manera independiente por
uno o mas sustituyentes seleccionados a partir del grupo que
consiste en halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono,
mono- ©O di-alquilo de 1 a 7 atomos de carbono-amino,
aminocarbonilo, mono- 6 di-alquilo de 1 a 7 dtomos de carbono-
aminocarbonilo, amino, carboxilo de 1 7 atomos de carbono,
cicloalquilo de 3 a 12 atomos de carbono, heterocicloalquilo de 3 a
18 atomos de carbono, alquilo de 1 a 7 4tomos de carbono-carbonilo,

alcoxilo de 1 a 7 4tomos de carbono-carbonilo, nitrilo, arilo;
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el sustituyente o los sustituyentes opcionales sobre Y se
seleccionan independientemente a partir del grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono, mono- 6 di-
alquilo de 1 a 7 atomos de carbono-amino, aminocarbonilo, mono- 6
di-alquilo de 1 a 7 atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 dtomos de carbono, cicloalquilo de 3 a 12 dtomos
de carbono, heterocicloalquilo de 3 a 18 Atomos de carbono, alquilo
de 1 a 7 atomos de carbono-carbonito, alcoxilo de 1 a 7 atomos de
carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto haldégeno,
estan opcionalmente sustituidos de una manera independiente por
uno o mas sustituyentes seleccionados a partir del grupo que
consiste en halégeno, hidroxilo, alquilo de 1 a 7 4&tomos de carbono,
mono- 6 di-alquilo de 1 a 7 datomos de carbono-amino,
aminocarbonilo, mono- é di-alquilo de 1 a 7 atomos de carbono-
aminocarbonilo, amino, carboxilo de 1 a 7 atomos de carbono,
cicloalquilo de 3 a 12 atomos de carbono, heterocicloalquilo de 3 a
18 atomos de carbono, alquilo de 1 a 7 Atomos de carbono-carbonilo,

alcoxilo de 1 a 7 4tomos de carbono-carbonilo, nitrilo, arilo.

2. Un compuesto de I[a férmula (lI), o una sal

farmacéuticamente aceptable, éster, o profarmaco del mismo:

Z H—X'—Q'—Y'

(n
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en donde:

Z' es NH, NCH,, CHz, Su O.

R' es hidroxilo, un alcoxilo de 1 a 7 atomos de carbono
opcionalmente sustituido, alqueniloxilo de 2 a 7 atomos de carbono,
cicloalquil-alquiloxilo de 1 a 7 atomos de carbono, ariloxilo,
heteroariloxilo, heteroaril-alquiloxilo de 1 a 7 4tomos de carbono, 6
aril-alquiloxilo de 1 a 7 atomos de carbono, un arilo opcionalmente
sustituido, heteroarilo, o un grupo aril-alquilo de 1 a 7 atomos de
carbono opcionalmente sustituido;

X' se selecciona a partir del grupo que consiste en:

KO RO+ KO+,

Q' se selecciona a partir del grupo que consiste en: -CHj-
, “=CHzCH2-, -CH2CH,;CH;-, -CH(CH,)-CHj-, -CH2-CH(CHj)-, -CH2-NH3;-
, =-CH(CHjs)-NH-, -CH2-N(CH,)-, -CH2-CH{CH,OH)-, 6 -CH(CH,)-
NH(CHa)-;

Y' se selecciona a partir del grupo que consiste en:
cicloalquilo de 3 a 18 4tomos de carbono, heterocicloalquilo,
cicloalquilo puenteado, heterocicloalquilo puenteado, arilo,
heteroarilo, arilo-heterocicloalquilo fusionados, todos los cuales
estdn opcionalmente sustituidos de una manera independiente una
vez o mas;

el sustituyente o los sustituyentes opcionales sobre R' se

seleccionan independientemente a partir del grupo que consiste en
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halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono, mono- 6 di-
alquilo de 1 a 7 atomos de carbono-amino, aminocarbonilo, mono- 6
di-alquilo de 1 a 7 #4tomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 4tomos de carbono, cicloalquilo de 3 a 12 4tomos
de carbono, heterocicloalquilo de 3 a 18 dtomos de carbono, alquilo
de 1 a 7 atomos de carbono-carboniio, alcoxilo de 1 a 7 atomos de
carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto haldgeno,
estadn opcionalmente sustituidos de una manera independiente por
uno o mas sustituyentes seleccionados a partir del grupo que
consiste en haldgeno, hidroxilo, alquilo de 1 a 7 4tomos de carbono,
mono- 6 di-alquilo de 1 a 7 4&atomos de carbono-amino,
aminocarbonilo, mono- & di-alquilo de 1 a 7 atomos de carbono-
aminocarbonilo, amino, carboxilo de 1 a 7 atomos de carbono,
cicloalquilo de 3 a 12 atomos de carbono, heterocicloalquilo de 3 a
18 4tomos de carbono, alquilo de 1 a 7 atomos de carbono-carbonilo,
alcoxilo de 1 a 7 4tomos de carbono-carbonilo, nitrilo, arilo;

el sustituyente o los sustituyentes opcionales sobre Y' se
seleccionan independientemente a partir del grupo que consiste en
halégeno, hidroxilo, alquilo de 1 a 7 a4tomos de carbono, mono- & di-
alquilo de 1 a 7 atomos de carbono-amino, aminocarbonilo, mono- ¢
di-alquilo de 1 a 7 atomos de carbono-aminocarbonilo, amino,
carboxilo de 1 a 7 aAtomos de carbono, cicloalquilo de 3 a 12 atomos
de carbono, heterocicloalquilo de 3 a 18 atomos de carbono, alquilo
de 1 a 7 atomos de carbono-carbonilo, alcoxilo de 1 a 7 d4tomos de

carbono-carbonilo, nitrilo, arilo; todos los cuales, excepto halégeno,
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estdn opcionalmente sustituidos de una manera independiente por
uno o mas sustituyentes seleccionados a partir del grupo que
consiste en halégeno, hidroxilo, alquilo de 1 a 7 atomos de carbono,
mono- ¢ di-alquilo de 1 a 7 dtomos de carbono-amino,
aminocarbonilo, mono- 6 di-alquilo de 1 a 7 atomos de carbono-
aminocarbonilo, amino, carboxilo de 1 a 7 atomos de carbono,
cicloalquilo de 3 a 12 atomos de carbono, heterocicloalquilo de 3 a
18 atomos de carbono, alquilo de 1 a 7 4tomos de carbono-carbonilo,
alcoxilo de 1 a 7 Atomos de carbono-carbonilo, nitrilo, arilo.

3. Un compuestio de acuerdo con cuailquiera de las
reivindicaciones anteriores, seleccionado a partir de:
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-metoxi-1H-
indol-2-carboxlilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-isopropoxi-1H-
indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isopropoxi-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-
ciclopropilmetoxi-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-ii)-etil]-piperidin-4-il}-amida del acido 4-
ciclopropilmetoxi-1H-indol-2-carboxilico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
dcido 4-ciclopropilmetoxi-1H-indol-2-carboxilico;
{1-[(S)-2-[35,4S)-4-hidroxi-piperidin-1-il)-propil}-piperidin-4-il}-amida

del acido 4-ciclopropilmetoxi-1H-indol-2-carboxllico;



10

20

25

308 55\

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-isobutoxi-1H-
indol-2-carboxllico;

[1-(2-piperidin-1-il-etil)-piperidin-4-il]-amida del acido 4-isobutoxi-1H-
indol-2-carboxllico;
{1-[2-(RS)-2-metil-piperidin-1-il]-etil}-piperidin-4-il}-amida del acido
4-isobutoxi-1H-indol-2-carboxllico;
{1-[2-(4-metil-piperidin-1-il}-etil]-piperidin-4-il}-amida del 4cido 4-
isobutoxi-1H-indol-2-carboxilico,
{1-[2-((2S,6R)-2,8-dimetil-piperidin-1-il)-etil}-piperidin-4-il}-amida del
acido 4-isobutoxi-1H-indol-2-carboxllico;
{1-[2-((R)-3-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido
4-isobutoxi-1H-indol-2-carboxl(lico;
{1-[2-((S)-3-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido
4-isobutoxi-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico;
{1-[2-((1R,35,58)-3-hidroxi-8-aza-biciclo[32.1]oct-8-il)-etil]-piperidin-
4-il}-amida del acido 4-isobutoxi-1H-indol-2-carboxilico;
{1-[(S)-2-(4-hidroxi-plperidin-1-il)-propiI]-piperidin-é-il}-amida del
acido 4-isobutoxi-1H-indol-2-carboxilico;
[4-(2-azepan-1-il-etil)-fenil]-amida del acido 4-isobutoxi-1H-indol-2-
carboxilico;
(4-{[metil-(tetrahidro-piran-4-il)-amino]-metil}-ciclohexil)-amida del
écido 4-isobutoxi-1H-indol-2-carboxIlico;

(4-{[metil-(tetrahidro-piran-4-il)-amino]-metil}-fenil)-amida del acido
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4-isobutoxi-1H-indol-2-carboxllico;
(4-{(R)-1-[metil-(tetrahidro-piran-4-il)-amino]-etil}-fenil)-amida del
acido 4-isobutoxi-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-
ciclobutilmetoxi-1H-indol-2-carboxllico,
{1-[2-(3-(R)-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido
4-ciclobutilmetoxi-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
ciclobutilmetoxi-1H-indol-2-carboxllico;
{1-[2-((3S,4S)-4-hidroxi-3-metil-plperidin-1-il)-etil]-piperidin-4-il}-
amida del 4cido 4-ciclobutilmetoxi-1H-indol-2-carboxllico;
{1-[2-({1R,38,58)-3-hidroxi-8-aza-biciclo[3.2.1]oct-8-il)-etil]-piperidin-
4-il}-amida del acido 4-ciclobutiimetoxi-1H-indol-2-carboxilico;
{1-[8S)-2-(4-hidroxi-plperidin-1-il)-propil]-piperidin-4-il}-amida del
acido 4-ciclobutilmetoxi-1H-indol-2-carboxIlico;
{1-[(S)-2-((35,4S)-4-hidroxi-3-metil-piperidin-1-1l)-propil]-piperidin-4-
il}-amida del acido 4-ciclobutiimetoxi-1H-indol-2-carboxilico;
diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dcido 4-(3-metil-butiloxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
ciclopentilmetoxi-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(1,2-dimetil-
propoxi}-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(2,2-dimetil-

propoxi)-1H-indol-2-carboxllico;
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{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-metit-pentiloxi)-1H-indol-2-carboxilico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dcido 4-(3,3-dimetil-butoxi)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(furan-2-
ilmetoxi)-1H-2-carboxlilico;
[1-{2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4(furan-3-
ilmetoxi)-1H-2-carboxIilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il{-amida del dcido 4-
(furan-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-((35,48)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del 4cido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxflico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxilico;
{1-[(S)-2-((385,4S5)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil}-piperidin-4-il]-amida del 4cldo 4-benciloxi-1H-
indol-2-carboxllico;

diclorhidrato de {1-{(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del dcido 4-(5-coro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(5-coro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del 4cido 4-

(5-coro-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
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{1-[2-((35,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del 4cido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(S)-2-((3S,48)-4-hidroxi-3-metil-piperidin-1-il)-
propil]-piperidin-4-il}-amida del dacido 4-(5-cloro-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxilico;

diclorhidrato de {1-[(15,9aR)-(octahidro-quinolizin-1-il)-metil]-
piperidin-4-il}-amida del dcido 4-(4-fluoro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dcido 4-(4-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico,

diclorhidrato de {1-[(1S,9Ar)-1-{octahidro-quinolizin-1-ilymetil]-
piperidin-4-il}-amida del acido 4-(benzofuran-3-itmetoxi)-1H-indol-2-
carboxlilico;

{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
dcido 4-(benzofuran-3-ilmetoxi)-1H-indoil-2-carboxliiico;

{1-[(S)-2-((35,48)-4-hidroxi-3-metil-piperidin-1-il)-propif]-piperidin-4-
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il}-amida del acido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)-maetil]-
piperidin-4-il}-amida del acido 4-(8-fluoro-benzofuran-3-iimetoxi)-1H-
indol-2-carboxllico
diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-ijl}-
amida del acido 4-(6-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
diclorhidrato de {1-[2-((385,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del 4cido 4-(6-fluoro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;
diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(6-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
{1-[(S)-2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-propil]l-piperidin-4-
il}-amida del acido 4-(6-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
del 4cido 4-(5-fluoro-benzofuran-3-iimetoxi)-1H-indol-2-carboxllico;
diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;
diclorhidrato de {1-[2-((3R,4R,58)-4-hidroxi-3,5-dimetil-piperidin-1-il)-
etil]-piperidin-4-il}-amida del dcido 4-(5-fluoro-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxllico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
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il}-amida del acido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
{1-[(S)-2-((3S,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del 4cido 4-(5-fluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(1S5,8aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del dcido 4-(7-fluoro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;

diclorhidrato de {1-[(1S,8aR)-1-(octahidro-quinolizin-1-iimetil]-
piperidin-4-il}-amida de! dcido 4-(4,6-difluoro-benzofuran-3-ilmetoxi)-
1H-indol-2-carboxllico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dacido 4-(4,68-difluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il}-etil}-
piperidin-4-il}-amida del dcido 4-(4,6-difluoro-benzofuran-3-ilmetoxi)-
1H-indol-2-carboxilico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil}-piperidin-4-
il}-amida del acido 4-(4,8-difluoro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(S)-2-({3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-
propil]-piperidin-4-il}-amida del acido 4-(4,8-difluoro-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxilico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-

piperidin-4-il{-amida del acido 4-(7-cloro-benzofuran-3-ilmetoxi)-1H-
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indol-2-carboxllico;

diclorhidrato de {1-[(1S,0aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del dcido 4-(8-cloro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxllico;

{1-[2-(4-hidroxi-piperidin-1-il}-etil]-piperidin-4-il}-amida del dcido 4-

" {6-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;

{1-[2-((3S5,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil)-piperidin-4-il}-
amida del &cido 4-(6-coro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(68-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del dcido 4-(4-coro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-
amida del dcido 4-(4-cloro-benzofuran-3-limetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[2-((3R,4R,5S5)-4-hidroxi-3,5-dimetil-piperidin-1-il)-
etil]-piperidin-4-il}-amida del acido 4-(4-cloro-benzofuran-3-ilmetoxi)-
1H-indol-2-carboxilico;

{1-[(8)-1-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del

- 4cido 4-(4-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil}-

piperidin-4-il}-amida del acido 4-(7-metoxi-benzofuran-3-ilmetoxi)-1H-
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indol-2-carboxilico;
[1-(2-piperidin-1-il-metil)-piperidin-4-il]-amida del 4cido 4-(7-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;

diclorhidrato de {1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-

» amida del acido 4-(7-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-

carboxfilico;

diclorhidrato de {1-[2-((35,48)-4-hidroxi-3-maetil-piperidin-1-ii)-etil]-
piperidin-4-il}-amida del &4cido 4-(7-metoxi-.benzofuran-3-ilmetoxi)-
1H-indol-2-carboxllico;

diclorhidrato de {1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(7-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carbox(lico;
{1-[(S)-2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(7-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
del acido 4-(8-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-(6-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
(6-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
diclorhidrato de {1-[2-((35,45)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del acido 4-(6-metoxi-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxlilico;

{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
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dcido 4-(6-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;

{1-[(S)-2-({(35,4S)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4

il}-amida del acido 4-(8-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-ii]-amida del acido 4-(5-metoxi-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-atil]-piperidin-4-il}-amida del 4cido 4-
(5-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxlilico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
del acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[2-((35,4S5)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del

acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;

{1-[{S)-2-((35,45)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4
il}-amida del acido 4-(4-metoxi-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-
piperidin-4-il}-amida del dcido 4-(4,8-dimetoxi-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del &cido 4-

(4,8-dimetoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
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diclorhidrato de {1-[2-((3S,4S)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il]l-amida del acido 4-(4,6-dimetoxi-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxilico;
{1-[{S)-2-(4-hidroxi-piperidin-1-il-propil]-piperidin-4-il}-amida del
acido 4-(4,6-dimetoxi-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
{1-[(8)-2-((35,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(4,6-dimetoxi-benzofuran-3-iimetoxi)-1H-indol-2-
carboxllico;

diclorhidrato de {1-[(1S,8aR)-1-(octahidro-quinolizin-1-il)metil})-
piperidin-4-il}-amida del acido 4-(5,8-dimetil-benzofuran-3-iimetoxi)-
1H-indo|-2-carboxl|ico;.
{1-{2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del écido 4-
(5,6-dimetil-benzofuran-3-iimetoxi)-1H-indol-2-carboxllico;
diclorhidrato de {1-[2-({(3S5,48)-4-hidroxi-3-metil-piperidin-1-il)-etil]-
piperidin-4-il}-amida del dcido 4-(5,6-dimetil-benzofuran-3-ilmetoxi)-
1H-indol-2-carboxilico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil]-piperidin-4-il}-amida del
dcido 4-(5,6-dimetil-benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
diclorhidrato de {1-[(S)-2-((35,4S)-4-hidroxi-3-metil-piperidin-1-il)-
propil)-piperidin-4-il}-amida del acido 4-(5,8-dimetil-benzofuran-3-
ilmetoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil}-piperidin-4-il}-amida del
acido 4-(4-stoxi-fenil)-1H-indol-2-carboxllico;
{1-[(S)-2-(4-hidroxi-piperidin-1-il)-propil}-piperidin-4-il}-amida del

acido 4-(4-metoxi-fenil)-1H-indol-2-carboxilico;
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[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-fenoxi-1H-
indol-2-carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-m-toliloxi-1H-
indol-2-carboxliico;
{1-[2-(3-(RS)-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del
dcido 4-m-toliloxi-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
m-toliloxi-1H-indol-2-carboxilico,
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-p-toliloxi-tH-
indoi-2-carboxllico;
{1-[2-(3-(RS)-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del
dcido 4-p-toliloxi-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-p-
toliloxi-1H-indol-2-carboxilico;
[1-{(2-azepan-1-ii-etil)-piperidin-4-il]-amida del acido 4-(3-fluoro-
fenoxi)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(3-fluoro-fenoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il}-amida del dcido 4-(4-fluoro-
fenoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-fluoro-fenoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(3,4-difluoro-
fenoxi)-1H-indol-2-carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(3,5-difluoro-
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fenoxi)-1H-indol-2-carboxilico;
{1-[2-(3-RS-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido
4-(3,5-difluoro-fenoxi)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del dcido 4-
(3,5-difluoro-fenoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il}-amida del acido 4-(6-cloro-
piridin-2-iloxi)-1H-indol-2-carboxilico;

diclorhidrato de [1-(octahidro-quinolizin-1-ilmetil)-piperidin-4-il]-
amida del acido 4-isobutoxi-1H-indol-2-carboxllico;
[1-(1-metil-piperidin-3-ilmetil)-piperidin-4-il}-amida del acido 4-
iobutoxi-1H-indol-2-carboxilico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil}-piperidin-4-il}-amida
del dcido 4-ciclobutiimetoxi-1H-indol-2-carboxllico;
{1-[(S)-2-((3R,4R)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-ciclobutilmetoxi-1H-indol-2-carboxflico;
{1-[(S)-2-((3S,4R,58)-34-dihidroxi-5-metil-piperidin-1-il)-propil]-
piperidin-4-il}-amida del dcido 4-ciclobutiimetoxi-1H-indol-2-
carboxilico;
{1-[(R)-3-hidroxi-2-((35,45)-4-hidroxi-3-metil-piperidin-1-il)-propil}-
piperidin-4-il}-amida del acido 4-ciclobutilmetoxi-1H-indol-2-
carboxlflico;
{1-[(15,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
del acido 4-(furan-3-ill'netoxi)-1H-indol-2-carboxllico;
{1-[(S)-2-((3R,4R)-4-hidroxi-3-maetil-piperidin-1-il)-propil]-piperidin-4-

il}-amida del acido 4-(furan-3-ilmetoxi)-1H-indol-2-carboxllico;
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[1-(octahidro-quinolizin-1-ilmetil)-piperidin-4-il]-amida del acido 4-(2-
metil-tiazol-4-ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-(3,4-dihidroxi-5-metil-piperidin-1-il)-propil]-piperidin-4-il}-amida
del acido 4-(benzofuran-3-ilmetoxi)-1H-indol-2-carboxIilico;
{1-[(S)-2-((3RS,4SR)-3,4-dihidroxi-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(5-fluoro-benzofuran-3-iimetoxi)-1H-indol-2-
carboxilico;
{1-[{8)-2-(3RS,4SR)-3,4-dihidroxi-piperidin-1-il)-propil]-piperidin-4-il}-
amida del acido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-indoi-2-
carboxllico;
{1-[(98,9a8)-1-(octahidro-pirido[2,1-¢c][1,4]oxazin-9-il)metil]-piperidin-
4-il}-amida del acido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-indol-2-
carboxilico;
{1-[(8S,8aS)-1-(hexahidro-pirrolo[2,1-¢c}[1,4]oxazin-8-il)metil]-
piperidin-4-il}-amida del acido 4-(5-cloro-benzofuran-3-ilmetoxi)-1H-
indol-2-carboxilico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
del dcido 4-(4-metoxi-fenil)-1H-indol-2-carboxllico;
{1-[(1S,9aR)-1-(octahidro-quinolizin-1-ilymetil]-piperidin-4-il}-amida
del 4cido 4-(4-etoxi-fenil)-1H-indol-2-carboxllico;
{1-[(S)-2-({3S,48)-4-hidroxi-3-metil-piperidin-1-il)-propil]-piperidin-4-
il}-amida del acido 4-(8-metoxi-piridin-3-il)-1H-indol-2-carboxllico;
{1-[2-((35,45)-4-hidroxi-3-metil-piperidin-1-il)-etil]-piperidin-4-il}-
amida del acido 4-(8-metoxi-piridin-3-il)-1H-indol-2-carboxlilico;

{1-[(15,9aR)-1-(octahidro-quinolizin-1-il)metil]-piperidin-4-il}-amida
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del acido 4-p-toliloxi-1H-indol-2-carboxfilico;
[1-(2-azepan-1-il-1S-metil-atil)-piperidin-4-il]-amida del acido 4-
isobutoxi-1H-indol-2-carboxlilico;
[1-(2-azepan-1-il-1R-metil-etil)-piperidin-4-il]-amida del acido 4-
isobutoxi-1H-indol-2-carboxilico,
[1-(2S-azepan-1-il-propil)-piperidin-4-il]-amida del dcido 4-(furan-3-
ilmetoxi)-1H-indol-2-carboxllico;
[1-(2R-azepan-1-il-propil)-piperidin-4-il]-amida del acido 4-(furan-3-
ilmetoxi)-1H-indol-2-carboxilico;
{1-[2-(3,6-dihidro-2H-piridin-1-il)-etil]-piperidin-4-il}-amida del 4dcido
4-isobutoxi-1H-indol-2-carboxilico;
{1-[2-{4-hidroxi-azepan-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico;
{1-[2-(3-amino-azepan-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico;
{1-[2-{3-fluoro-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
isobutoxi-1H-indol-2-carboxllico;
[4-(2-piperidin-1-il-etil)-fenil]-amida del acido 4-(5-cloro-benzofuran-
3-ilmetoxi)-1H-indol-2-carboxilico;
{4-[2-(4-hidroxi-piperidin-1-il)-etil]-fenil}-amida del dcido 4-(5-cloro-
benzofuran-3-ilmetoxi)-1H-indol-2-carboxllico;
[1-(2-azepan-1il-etil)-piperidin-4-il]-amida del dcido 4-fenil-1H-indol-
2-carboxllico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(4-

trifluorometil-fenil)-1H-indol-2-carboxllico;
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[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-p-tolil-1H-
indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(4-
dimetilamino-fenil)-1H-indol-2-carboxlilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-
benzo[12,5]oxadiazol-5-il-1H-indol-2-carboxl(lico;
[1-(2-azepan-1-il-etil)-piperidin-4-il}-amida del dcido 4-(4-metoxi-
fenil)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-(3-ciano-fanil)-
1H-indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(4-etoxi-fenil)-
1H-indol-2-carboxilico;

[1-(2-azepan-1-il-etil})-piperidin-4-il]-amida del 4cido 4-[3-(3-metoxi-
propoxi)-fenil]-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]}-amida del acido 4-(4-
trifluorometoxi-fenil)-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-(2,4-dimetoxi-
fenil)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-(3,4-dimetoxi-
fenil)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del Acido 4-
benzo[1,3]dioxol-5-ll-1H-indol-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-ill-amida del acido 4-piridin-4-il-1H-
indol-2-carboxilico;

[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del acido 4-(6-metoxi-
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piridin-3-il}-1H-indol-2-carboxllico;
[1-(2-piperidin-1-il-etil)-piperidin-4-il]-amida del acido 4-(4-etoxi-
fenil)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-metoxi-fenil)-1H-indol-2-carboxilico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil]-piperidin-4-il}-amida del acido 4-
(4-etoxi-fenil)-1H-indol-2-carboxllico;
{1-[2-(4-hidroxi-piperidin-1-il)-etil}-piperidin-4-il}-amida del 4cido 4-
(6-metoxi-piridin-3-il)-1H-indol-2-carboxHico;
{1-[2-(3-hidroxi-8-aza-biciclo[3.2.1]oct-8-il)-etil]-piperidin-4-il}-amida
del acido 4-(4-metoxi-fenil)-1H-indol-2-carboxllico;
{1-[2-(3-hidroxi-8-aza-biciclo[3.2.1]oct-8-il)-etil]-piperidin-4-il}-amida
del acido 4-(6-metoxi-pirtdin-3-il)-1H-indol-2-carboxilico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del 4cido 4-hidroxi-1H-
indol-2-carboxilico;
[1-(2-azepan-1-il-atil)-piperidin-4-il]-amida del acido 4-metoxi-
benzo[b]tiofen-2-carboxllico;
[1-(2-azepan-1-ii-etil)-piperidin-4-ill-amida del acido 4-isobutoxi-
benzo[b]tiofen-2-carboxilico;
[1-(2-piperidin-1-il-etil)-piperidin-4-il]-amida del acido 4-isobutoxi-
benzo[b]tiofen-2-carboxllico;
[1-(2-azepan-1-il-etil)-piperidin-4-il]-amida del dcido 4-metoxi-
benzofuran-2-carboxllico.

4, Un compuesto de acuerdo con cualquiera de Ilas

reivindicaciones anteriores, para utilizarse como un producto
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farmacéutico para la prevencién, reduccién, o tratamiento de una
enfermedad o condicidon autoinmune o inflamatoria.

5. Un compuesto de acuerdo con cualquiera de las
reivindicaciones 1 a 3 anteriores, para utilizarse como un producto
farmacéutico para la prevencién, reduccién, o tratamiento de

infeccidén por VIH o SIDA.

6. Un proceso para la preparacién de un compuesto de la
féormula (1), el cual comprende:

(a) hacer reaccionar un compuesto de la férmula (lll):

R
A\ 0
RS z OR"
)

en donde R" es H o un grupo alquilo inferior, con un
compuesto de la formula NH>-X-Q-Y, siendo los grupos R, RS9, Z, X,
Q, e Y como se definen en la reivindicacién 1; &

{(b) para la preparacién de los compuestos de la férmula (l)
en donde X es piperidin-4-ilo y Q es -CH,-CH.-, e Y es un grupo que
tiene la féormula -NR;Rs;, en donde R; y R; estan enlazados para
definir colectivamente un heterocicloalquilo, cicloalquilo puenteado,
heterocicloalquilo puenteado, heteroarilo, o arilo-heterocicloalquilo

fusionados, hacer reaccionar un compuesto de la féormula (IV):
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\_°
RS Z H_O_.\—ou
v

con un compuesto de la formula NHR;R,, en donde Ry y Rg son como
se definen anteriormente, y R, RS, y Z son como se definen

anteriormente; 6

(c) para la preparacién de compuestos de la formula (l), en
donde X es piperidin-4-ilo y Q es CH,;-, hacer reaccionar un

compuesto de ia féormula (V):

LA

)

en donde R, R8 y Z son como se definen anteriormente, con un
compuesto de la férmula HO-CH2-Y, en donde Y es como se define

anteriormente; 6

(d) para la preparacion de compuestos de la formula (1), en
donde R es un grupo arilo opcionalmente sustituido, utilizar

apropiadamente el grupo Br en un compuesto de la férmula (VI) para
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sustituir a este grupo arilo sustituido:

N—x—a—

Vi)

en donde Z, R9, X, Q e Y son como se definen anteriormente;

y recuperar los compuestos resuitantes de la férmula (l)

en forma libre o de sal.

7. Un compuesto que se puede obtener mediante el proceso
de la reivindicaciéon 5.

8. Una composicion farmacéutica que comprende un
compuesto de acuerdo con la reivindicacién 1, en asociacién con un
diluyente o vehiculo farmacéuticamente aceptable.

9. El uso de un compuesto de acuerdo con la reivindicacién
1, en la fabricaciébn de un medicamento para utilizarse en el
tratamiento de wuna enfermedad o condicién autoinmune o
inflamatoria.

10. EIl uso de un compuesto de acuerdo con la reivindicacion
1, en la fabricacibn de un medicamento para utilizarese en el
tratamiento de infeccién por VIH o SIDA.

11. Un meétodo para inhibir los receptores de quimiocina o la
proteina de macréfago, o para reducir la inflamacién en un sujeto

que necesite dicho tratamiento, cuyo método comprende administrar

e
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a este sujeto una cantidad efectiva de un compuesto de acuerdo con
la reivindicacioén 1.

12. Un método para el tratamiento de una enfermedad o
condicién inflamatoria o autoinmune, el cual comprende administrar a
este sujeto una cantidad efectiva de un compuesto de acuerdo con la
reivindicacion 1.

13. Un método para el tratamiento de infecciéon por VIH o

SIDA, el cual comprende administrar a este sujeto una cantidad

efectiva de un compuesto de acuerdo con la reivindicacion 1.

14. EIl uso de un compuesto de acuerdo con la reivindicacién
1, en combinacién con uno 0 més agentes seleccionados a partir de:
metotrexato, un agente anti-TNF, un agente anti-IL-1, un inhibidor de
transcriptasa inversa que es nucleésido o que no es nucledsido, un
inhibidor de proteasa de VIH, un inhibidor de fusién, y un agente
anti-retroviral para el tratamiento de una enfermedad o condicién

inflamatoria o autoinmune, o VIH o SIDA.
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RESUMEN

57

Un compuesto de la formula (lI), o una sal farmacéuticamente

aceptable o éster de profarmaco del mismo:

®

—x—a—Y

en donde las variantes R, RO, Z, X, Q, e Y se definen en la memoria

descriptiva.
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oficio No. ..-11215

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisifn 486 de la Comisifén de la Comunidad Andina, articulo 27 del Tratada de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en gque consta la cesifin del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Dacipién 486.

2. La s8olicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos axigidos por los articulos 63 y subsigquientes del CoSdigo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento gque acredita la
existencia y representaciénm legal de la sociedad solicitante, cuando &ésta fuere
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisiém 486, se le
requiere para que dentro del té&rmino de doas meses siguientes a la fecha de
notificeciém del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perderi su prelacién.

Notifiquase el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e}, del capitulo ulo primero da la Circular Unica No.10 de 2001.
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El anterior, requerimiento fue notificado por fljacién en ligta de
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