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Comprobante de pago de [a tasa de presentacién de Is solicitud.

Documento que acredita |a existencia y representacidn legal cuando el solicitante sea persona juridica.
Poderes, sl fuere el caso. Copla simple ver expdiente No. 06-047,.825

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

Declaradiones.

Copla de la solicitud Internacional. (Resumen, descripcién, relvindicaclones, dibujos).

Traduccién de la solicitud Internacional al castellang. (Resumen, descripcién, reivindicaciones, dibujos).

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

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

De ser el caso, documento que acredibe Ia licencla o autorizacldn de uso de conocimientos tradicionales de las
comunidades Indigenas.

De ser el caso, certificado de depdsito del material bloléglco.
Arte final 12 x 12.

De ser el caso, Informacidn sobre otras soliclitudes de patente o titulos obtenidos en el extranjero por el mismo
titular o su causante, relacionadas parcial o totaimente con fa invencidn de esta sollcitud.

De ser el caso, modificaciones efectuadas a |a solicitud Intemacional. (Modificaciones Realizadas bajo el Art. 34,
Solidtamos al Despacho tener en cuenta versién modificada para su estudio)

Otros. Blsqueda Inbernacional

@ Sollcito la concesién de la patente,

NOMBRE:_], JAN RAISBECK FIRMA:

C.C. 79.376.996 Btd T.P. 135,796
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Traduccién oficial del Inglés por Marlén Neira Castro, resolucion 2117 del
Ministerio de Justicia de Colombia
APOSTILLA EN PODER DE REPRESENTACION DE

GLAXO GROUP LIMITED

PODER DE REPRESENTACION
Bitinglie inglds- espafiol otorgado en Brentford, Middlesex, Inglaterra el 13 de
agosto de 2003 y firmado por Peter John Giddings, Apoderado y Funcionario
autorizado.

Certificado de Notario De Pinna en espafiol firmado por James Kerr Milligan

APOSTILLA
(Convencidn de 1a Haya del 5 de octubre de 1861)
1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte

- Este documento Pldblico

ha sido firmado por James Kerr Milligan
Quien ejerce funciones de Notario puiblico
Lleva el sello del Notario piblico

CERTIFICADO
5. En Londres
6. E1 14 agosto 2003
T. Por el Secretaric de Estado Principal de su Majestad para Asuntos
exteriores y de la Mancomunidad '
8. No. G220474

9. Gran Sello de la Oficina de Asuntos exteriores y de 1a Mancomunidad
10. Firma legible de J. Garbrah- Por el Secretario de Estado

Si el documento se usa en un pais que no pertenece a la Convenci6n de 1a Haya del
§ de octubre de 1861 debe pasar por 1a seccion consular de la Misién que

representa el pais.
Es traduccibn fie] dal inglés, con copia archive para confrostacion. Bogotd 21 agosto-03.

Jarlen Beira C

Holu hovz.

MARLEN NEIRA CASTR:
Traductor e intérpreie Oh.
Inglés - Espofiol - Ingle
Rasolucién No. 2117 del 7 G-
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RN DE PINNA

Yo, el infrascritc JAMES KERR MILLIGAN, Notario Péblico de la Ciudad de
Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado,

CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del pufio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad me consta, Apoderado de
la Sociedad inglesa denominada “GLAXO GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita

en Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN,
Inglaterra;

QUE el citado Sefior Don PETER JOHN GIDDINGS esté debiday suficientemente
autorizado para firmar documentos de esta clase en nombre y representacién ‘de

dicha Sociedad en virtud de un Podsr otorgado por la referida Sociedad fechado 3 de
julio de 2002.

Y QUE los objetos para los cuales se otorgé dicho Poder se encuentran dentro de los
4 objetos o actividades de 1a citada Sociedad, de acuerdo con la Escritura Constitutiva
%y los Estatutos Sociales, los cuales he tenido a la vista.

PARA QUE CONSTE donde y como eonveﬁga y fuere necesario expido el
Bbresente Certificado que firmo y sello en dicha Ciudaed de Londres, el dia de hoy

JAMES KERR MILLIGAN
Notario Piblico de Londres, Inglaterra

ROYARIZS
DE PINNA
3 Mexdilly Losdos Wi OLS
Telaphose+44 ()30 THE ¢ Famimilc +H (350 TROSO0N DX No. 45531 Plamitly 3

en la Oficina de Registro de Sociedades bajo el nimero 805979, con domicilio social -




APOSTTLLE
(Hagoe Convention of § October (961 / Convention de La Haye du 5 octobre [961)
UNTTED KINGDOM OF GREAT BRITATN AND NORTITERN JRELAND
1. Cowmtry: Unhed Kingdom of Orest Britaln and Northern Ireland
Pays: Roymume-Uni de Grande-Bretagne et d*'Iriande du Nord
This publio docoment / L prisent acte public

2. Has beon signed by James Kert Milligan

u &4 nigod par’
3. Acting intho capacityof Notury Pabiic

ugizsent eu qualit de
4.  Reanthe smlfsturmpof  The Sald Notary Publie

st revity do scoautimbre do

Certified/Attagtd

5. s London/i Losxives 6. twile 14 Augost 2003

7. by Her Mijesty’s Principal Sscretary of State for Foralgn and Commonwealth Affairs /
par Io Becrétuire d'Eixt Principe de Ss Majest? mux Affulres Brrangires ef du Commonwealth.

5. NomborsousNo G229474
9. Stamp: 10, Signsture: 1. Garbrak

o

For the Secretary of Sty / Poar & Smcriiaire SEt

I this document ia to be naed in & country which is ot party to the Hagoe Convention of § October 1961,
It should be presented to the consular section of the miasion represaating that conntry.
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QLARTERAISBECK

OLARTE RAISBECK & FRIER, LTDA.
LEGAL & PROFESSIONAL SERVICES

WorLD TraDE CENTER — TORRE C
. CaLLE 100 No. 8A-55 Pwo 10
. BogoTA, Cor.oMBIA
TELEPHONE: +57-1 838-8200
Fax: +57-1 838-8201

www.olarteralsbeck.com

Power of Attorney Poder
The undersigned, El suscrito,
Glaxo Group Lmnted

domicilindo en

dormiciled in
Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN, GB

by means of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisbeck and Ans
Maria Frieri full and sufficient Power of
Attorney 1o file, prosecute, obiain, defend and
enforce any and all of the company’s Patents,
Utility Models and Industrial Deslgns in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
administrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, psy taxes and annuities, request
testimonies, reccive documenis and securities,

sbandon applications and collect refunds. Sufficient

power is hereby grunted to receive notifications on

behalf of the Company, to confer powers on those .

who are lo represent the company judicially and

extrajudicially, to anawer in court in the matter of all

claims and demanda that may be presented in
connection with the objects stated, giving them
likewise power 1o substitute these presents and
revoke such substitutions.

por medio del presente otorga a Carlos R.
Olarte, J. Ian Raisbeck y Ana Maria

- Frieri poder especial, amplio y suficientc pam

presentar, tmmitar, obtener, defender y hacer
respetar todas y cuslquiera de Patentes, Modelos
de Utilidad y Disefios Indusiriales de ln
compafiia en la Repiblica de Colombia, a cuyo
efecio log faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuestas y oposiciones, pagar impuestos y
anualicades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastanie pam recibir notificaciones
a nombre de la compafiia, olorgar poderes a
{uicnes vayan a representar s la compafifa judicial
y extrajudicislmente, responder en juicio s todas
Ias reclamaciones o demandas que por motive de
lo encomendado se presentaren, dindoles
asimismo faculiad para sustituir el presente y
rovocar dichas sustifuciones.

Sig-naturelF irma;

Date/Fecha: 13 August 2003

Peter John GIDI@ S as Tttomey and Authorised Official

City,Country/Ciudad,Pafs: Brentford, Middlesex, England
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{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization §
Iniernational Bureou

(43) Intcrnational Publication Dale
13 April 2006 (13.04.2006)
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(10) Infernational Publication Number

WO 2006/038006 A2

(51} International Patent Clamification:
. CO7D 401/8:4 (2006.01) ASIP 25728 (2006.01)
AGIK 31/404 {2006.01)

(21) Intermational Application Number:
PCT/A3B2005/003835

(22) International Flling Dute: 5 October 2005 (05.10.2005)
(25) Flling Language:

(26) l;nbncllhn Langnage:

Hnglish

English

(50) Priority Data:

(422263 4 7 October 2004 (07.102004) OB

(71) Applicani (for all designated Siates except US): GLAXO
GROUP LIMITED |GB/GB|; Glaxo Wellcome House,
Berkeley Avenue, Greenford, Middlesex UBS ONN (GB).

(72) Inveniors; and

(75) Invenlors/Applicanis (for US only): AHMED, Mah-
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5AW (GB). MILNER, Peler, Henry [GB/GB]; Glax-
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Avenue, Harlow, Rasox CMI19 5AW (GH). RIVERS,
Dean, Andrew [GB/AGB]; GlaxoSmithKline, Now Hron-
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CMI9 5AW (GB). WITTY, David, R. |GB/GB|; (lax-
oSmithKline, New Frontiers Science Park South, Third
Avenue, Harlow, [asex CM19 5AW (GB).

(74) Agenl: GIDDINGS, Peter, John; GlaxoSmithKline, Cor-
poraie Intellectnal Property (CN925.1), 980 Great West
Road, Brentfond, Middlesex TW8 938 (GB).

(81) Designnied Siglen (indess otherwise indicmed, for every
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SL, SM, SY, TJ, T™M, TN, TR, TT, TZ, UA, UG, US, U7,
VC, VN, YU, ZA, ZM, ZW.

(84) Deslgnated Stntes (unless otherwise indicated, for every
kind of reglonal protecilon avatlable): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, 8D, SL, §2, 17, UG, ZM,
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Buropean (AT, B, BG, CH, CY, CZ, DE, DK, IB, ES, I,
FR, GB, GR, HU, IL, 1S, IT, LT, LU, LV, MC, NL, PI,, PT,
RO, SK, S1, SK, TR), OAPI (BF, BJ, CT, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Dedml.lnm under Rule 4.17:
as to applicant’s enslilement io applyfarmdbc granied a
patent (Rule 4.17(11))
—. asto the applicant’s entitlenent to claim tha priority of the
earlier application (Rule 4.17(1il))
of inventorshlp (Rule 4. 17(iv))

Publlshed:
without International search report and to be republished
upon receipl of that report

For rwo-letter codes and othar abbreviailons, refer o the "Guid-
anve Notes on Codes and Abbreviations™ appearing ai the begin-
ning of each regular isxus of the PCT Gazedle.

(54) Title: NOVLIL COMPOUNDS

(57) Absiract: The presant invention
relates to novel Indole dorivatives
such as compounds of the formula
(I): which possess aniagonisi potency
al the 5-IT6 recoplior and the use of
such compounds or pharmaceutically
accepiable salts or solvates thereof in
the treatmeni of Alzhelmer’s discase
and other CNS disorders.
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NOVEL COMPOUNDS

This invention relates to novel indole derivatives having pharmacologlcal activity, to
processas for thelr preparation, to compositions containing them and to thelr use in the
treatment of CNS and other disorders.

The background to the present invention includes the following publications:

DE19838666 (Mueller, T) describes preparation of Indole derivatives by
Intramolecular reaction of alkynes in the presence of a heterogenous catalyst.

WO 89/33800 (Hoechst) describes a serles of Indole derivativas as Inhibitors of
Factor Xa. _

WO 996/43654 (Genetllcs Institule Inc.) describes a series of Indole derivatives
claimed to be useful as phospholipase inhibitors In the treatment of Inflammation.

WO 02/085892 (Wyeth) describes a series of aminobenzazole derivatives as 5-
HT, ligands which are claimed to be useful for central nervous system disorders.

A structurally novel class of compounds has now been found which possess antagonist
potency at the 5-HT, raceptor.' Compounds which possess antagonist potency at the 6-
HTs recaptor are capabie of interfering with the physiologlocal effects of 5-HT at the 5-
HTq receptor and may ba antagonists or Inverse agonists.

The present invention therefore provides, In a first aspact, a compound of formula (1) or a
pharmaceutically acceptable salt thereof: '

At
P

Gy
( >)..
R);
'\R,
)

wherein:
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R' represents hydrogen or C14 alkyl optionally substituted by one or more (eg.1,20r3)
halogen or cyano groups;

R? represents Cy.4 alkyl or R* may be linked to R' to form a (CHy)z, (CHa)s or (CHa),
group;

m represents an Integer from zero to 4, such that when m Is greater than 1, two R?
groups may be linked to form & CHa, (CHz)s, CHzOCH; or (CHz)s group;

p represents an Integer from zero o 2;

=~ represents a single or a double bond;
R® represents Cq.¢ alkyl or =0;
n represerits an Integer from zero to 2;
R* represents halogen, cyano, haloC. alkyl, haloCi4 alkoxy, Ci.s alkyl, Ci g alké)xy. Cia
alkanoy! or a group ~CONR’R®;
g represents an integer from zero to 3;
R® and R® independently represent hydrogen or C.., alkyl or together with the nﬂmgen
atom to which they are attached form a nitrogen contalning heterocyciy! or nitrogen
contalning hetercaryl group;
A represents an —aryl, -heteroaryl, -aryl-aryl, -aryt-heteroaryl, -heteroaryt-aryl or
~heteroaryl-heteroaryl group;
wherein sald aryl and heteroaryl groups of A may be optionally substibuied by one or
more (e.g. 1, 2 or 3) substituents which may be the same or different, and which are
selected from the group consisting of halogen, hydroxy, cyano, nitro, trifiuoromethyi,
trifluoromethoxy, Cy. alkyl, triflucromethanesulfonyloxy, pentafiucroethyl, C,.. alkoxy,
aryiCy.¢ alkoxy, Cy.¢ alkyithio, C..¢ alkoxyCs.4 alkyl, Cs5 cycloalkylCy.e alkoxy, Cy4 alkanoyl,
Ch.s alkaxycarbonyl, Cy.¢ alkylsulfonyl, C,.s alkyisulfinyl, C,.¢ alkyisulfonyloxy, Cy.
alkylsulfonyiC,.g alkyl, arylsulfony, arylsulfonyloxy, arylsulfonylCy.s alkyl, Cis
alkylsulfonamido, Cy.¢ atkylamido, C,. alkylsulfonamidoC,4 alkyl, C..4 alkylamidoC,.
alkyl, aryisulfonamido, arylcarboxamido, arylsulfonamidoC, ¢ alkyl, arylcarboxamkioC.4
alkyl, aroyl, aroyiC,. alkyl, arylCy s alkanoyl, or a group CONR’R™ or SO.NR'R™,
wherein R® and R" Independently represent hydrogen or C,.¢ alkyl or R® and R together
with the nitrogen atom to which they are altached may form a nitrogen containing
hetsrocydlyl or nitrogen contalning heteroaryl group;
or solvates thereof.

As used herein, the term "alkyl® (when used as a group or as part of a group) refers to a
stralght or branched hydrocarbon chaln contalning the specified number of carbon

“2-

O
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atoms. For example, C;., alkyl means a stralght or branched hydrocarbon chaln
contalning at least 1 and at. most 8 carbon atoms. Examples of alkyt Inciude, but are not

limited to; methyl (Me), ethy (Et), n-propyl, Hpropyt, n-hexyl and hexyl.

As used herein, the term “alikoxy” (when used as a group or as part of a group) refers to

-an alkyl ether radical, wherein the term “alkyl” Is deflned above. Examples of alkoxy

Include, but are not limited to; methoxy, ethoxy, n-propoxy, -propoxy, n-pentioxy and |
pentoxy. '

The term ‘C, cycloalkyl' as used herein refers to a saturated monocyclic hydrocarbon
ring of 3 to 7 carbon atoma. Examples of such groups Include cyclopropyl, cydobulyl

cydopentyl. cyclohoxyl and cycloheptyl.

The term "halogen' Is used hereln to describe a group selected from lluorlrie. chiorine,
bromine and lodine. .

The term ‘haloC,.4 alkyl’ as used herein refers o a Cy 4 alkyl group as defined hersin

whereln at least one hydrogen atom Is replaced with a halogen atom. Examples of such -,

groups include fluoroethyil, trifluoromethyl or trifluoroethyl and the like.

The term ‘haloCy.s alkoxy’ as used heraln refars to a C,. alkoxy group as herein deflned
wherein at least one hydrogen atom Is repiaced with a halogen atom. Examples of such -

groups Include difluoromethoxy or triflucromethoxy and the like.

The term "aryi’ as used hereln refers to a Cy42 monocydlic or bicyclic hydrocarbon ring
whereln at least one ring Is aromatic. Examples of such groupe include phenyl, naphthyl
or tetrahydronaphthalenyl and the like.

The term ‘heteroaryl’ as used herein refers to a 5-8 mambered monocyclic aromatic or a
fused 8-10 memberad bicyclic aromatic ring contalning 1 to 4 heteroatoms selected from
oxygen, hitrogen and sulphur. Examples of such monocyclic aromatic rings Include
thienyl, furyl, furazanyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, axazolyi, thlazoly!,

oxadlazolyt, Isothlazolyl, Isoxazolyl, thiadlazolyl, pyranyl, pyrazolyl, pyrimidyl, pyridazinyl,
pyrazinyl, pyridyl, tiazinyl, tetrazinyl and the like. Examples of such fused aromatic rings

include quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, pteridinyl, cinnolinyl,
phthalazinyl, naphthyridiny], Indolyl, Isoindolyi, azaindolyl, indolizinyl, Indazolyl, purinyl,

-3-

W\
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pyrrolopyridinyl, furopyridinyl, benzofuranyl, isobenzofuranyl, benzothienyl,
benzoimidazolyl, benzoxazolyl, benzolsoxazolyl, benzothiazolyl, benzolsothlazolyl,
benzoxadiazolyl, benzothiadlazolyl and the like.

Heteroaryl groups, as described above, may be linked to the remalinder of the molecule
via a carbon atom or, when present, a suitable nitrogen atom except where indicated
otherwise.

The term "nitrogen containing heteroaryl® ia intended to represent any heteroaryl group
as defined above which contains a nitrogen atom.

It will be appreciated that whereln the above mentioned aryl or hetaroaryl groups have
more than one substituent, sald substituents may be linked to form a ring.

The term 'heterocycly!’ refers to a 4-7 membered monocydlic saturated or partially
unsaturated ring contalning 1 to 4 heteroatoms selected from oxygen, nitrogen or
sulphur; or a fused 8-12 membered bicydlic saturated or partially unsaturated ring system
containing 1 to 4 heteroatoms selected from oxygen, nitrogen or sulphur. Examples of
such monocyclic rings Include pymrolidinyl, azetidinyl, pyrazolidinyl, oxazolidinyi,
piperidinyl, plperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, hydantoinyi,
valerolactamyl, oxiranyl, oxetanyl, dioxolanyi, dioxanyl, oxathiolanyl, oxathlanyl, dithlanyl,
dihydrofuranyl, tetrahydrofuranyl, dihydropyranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydropyrimidinyl, tstrahydrothlophenyl, tetrahydrothlopyranyl, dlazepanyl, azepanyl
and the like. Examples of such bicyclic rings Include indolinyl, Isoindolinyl, benzopyranyl,
quinuciidinyt, 2,3,4,5-tetrahydro-1H-3-benzazepine, tetrahydrolsoquinolinyl and the like.

The tem ‘nitrogen containing heterocychyl’ Is Intended to represent any heterocyclyl
group as defined above which contalins a nitrogen atom.

In one embodiment there Is provided a compound of formula (), or a pharmaceutically
acceptable salt thereof, wherein:

R' represents hydrogen or C, alkyl;

m represents 0 or 1,

R? represents C, alkyl or R? may be linked to R! fo form a (CH)s group;

nrepresents 0, 1 or 2;

R® represents C..3 alkyl;

L



10

15

20

25

30

35

WO 2006/038006 PCT/GB2003AD383S

'p reprasents 0, 1, or 2;

q represents O or 1;

R* represents halogen; and

A represents an optionally substituted phenyl, thiazolyl or pyrazolyl, wherein the optional
substituents are selected from the group conslsting of halogen, CN, C,.; alkyl and C,,
alkoxy;

or solvates thereof.

in certaln embodiments, R' represents hydrogen or Cy.4 alkyl (8.g. methyl, ethyl, n-propyl,
propyl or 2,2-dimethylpropyl). In one embodiment, R" represents hydrogen or methyl.
In one embodiment, m represents 0 or 1, more particularly 0.

In one smbodiment, R2 represents Ci.s alkyl (e.g. methyl) or R* may be linked to R' to
form a (CHz)s group.

In one embodiment, n represents 0 or 1, more particularly 0.

In one embodiment, R® represents C.4 alkyl {e.g. methyl).

In one embodiment, n represents 2 and R® represents methy!.

in one embodiment, p represents 0, 1, or 2, more particularly 1.

In one embodiment, q represents 0 or 1, more particularly 0.

in one embodiment, R* represents halogen, more particularly.F or Cl.

In one embodiment, A represents an optionally substituted phenyl, thiazolyl or pyrazoiyt,
more particularly phenyl, wherein the opthnal substitusnts are selected from the group
consisting of halogen (e.g. F or Cl), CN, C,.5 alkyl (e.g. methyl) and C,, alkoxy (e.g.
methoxy).

Preferred compounds according to the invention include examples E1-E65 as shown
below, or a pharmaceutically acceptable salt or solvate thereof.

The compounds of formula () can form acld addition salts thereof. It will be appreciated
that for use In medicine the salts of the compounds of formula (I) should be
pharmaceutically acceptable. Pharmaceutically acceptable salts Include those described
by Berge, Bighley and Monkhouse , J. Pharm. Scl., 1977, 66, 1-18. The term
*pharmaceutically acceptable salis” Includes salts prepared from phammaceutically
accepiable non-toxic bases Including Inorganic bases and organic bases. Salts derived
from inorganic bases Indude aluminum, ammonium, calclum, copper, ferric, ferrous,
lithium, magnesium, manganic salts, manganous, potassium, sodlum, zinc, and the like.

-5-
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Salts derived from pharmaceutically acceptable organic non-toxic bases Include salts of
primary, secondary, and tertiary amines, substituted amines including naturally occurring
subsfituted amines, cyclic amines, and basic lon exchange resins, such as arginine,
betaine, caffeine, choline, N,N'-dibenzylethylenediamine, diethylamine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, sthylenediamine, N-ethyl-
morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
Isopropytamine, lysine, methylglucamine, morpholine, plperazine, piperidine, polyamine
resins, procaine, purines, theobromine, triethylamine, trimethylamine, trishydroxyimethyl
amino methane, tripropyl amine, tromethamine, and the llke. When a compound of the
present Invention Is baslc, salts may be prepared from pharmaceutically acceptable non-
toxic aclds, including inorganic and organic acids. Such aclds include acetic,
benzenesuifonic, benzolc, camphorsulfonic, cltric, ethanesulfonic, fumaric, gluconic,
glutamic, hydrobromic, hydrochioric, Issthionic, lactic, maleic, mallc, mandelic,
methanesulfonie, mucle, nitdc, pamole, pantothenic, phosphoric, sucdnle, sulfuric,
{artaric, p-toluenesulfonic acld, and the like.

Exampies of pharmaceutically acceptable salts include the ammonium, calciurri,
magneslum, potassium, and sodlum salts, and those formed from malelc, fumaric,
benzole, ascorbic, pamoic, succinic, hydrochloric, sulfuric, bismethylenesalicylic,
methanesulfonic, ethanedisulfonic, proplonic, tartaric, salicylic, dtric, gluconic, aspartic,
stearic, paimitic, Itaconic, glycollc, p-aminobenzolc, glutamic, benzenesulfonic,
cyciohexyisulfamic, phosphoric and nitric aclds.

The compounds of formula (I) may be prepared in crystalline or non-crystaliine form, and,
if crystalline, may optlonally be solvated, e.g. as the hydrate. This Invention includes
within its scope stolchiometric solvates (e.g. hydrates) as well as compounds containing
variable amounts of solvent (e.g. water).

Certain compounds of formula (1) are capable of existing In sterecisomeric forms (e.g.
dlastereolsomers and enantiomers) and the invention extends to each of these
sterecisomeric forms and to mbxtures thereof Including racemates. The different
stereclsomeric forms may be separated one from the other by the usual methods, or any
given Isomer may be obtained by stereospecific or asymmetric synthesis. The invention
also extends to any tautomeric forms and mixtures thereof.
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The subj:ect invention also Includes IsotopicallyJabeled compounds, which are identlcal to
those recited in formula (1) and following, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually pradominating. Examples of Isotopes that can be
Incorporated Into compounds of the invention include Isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorous, fluorine, iodine, and chlorine, such as 3H, 11C, 14C,
18F, 123l and 1251,

Compounds of the present Invention and pharmaceutically acceptable salts of said
compounds that conlaln the aforementioned Isotopes and/or other Isotopes of other
atoms are within the scope of the present invention. Isotopically-labeled compounds of
the present Invention, for example those Into which radioactive Eotopes such as 3H, 14C
are Incorporated, are useful In drug and/or substrate tissye distribution assays. Tritlated,

" l.e., 3H, and carbon-14, l.e., 14C, Isctopes are particularly prefemred for their ease of

preparation and detectabliity. 11C and 18F Isotopes are particularly useful in PET
(positron emisslon tomography), and 125 isotopes are particularly useful In SPECT
(single photon emission computerized tomography), all useful In brain Imaging. Further,
substitution with heavier lsotopes such as deuterlum, l.e., 2H, can afford certaln
therapeutic advantages resulting from greater metabolic stablliity, for example increased
In vivo halfife or reduced dosage requirements and, hence, may be preferred In some
cdrcumstances. Isotopically labeled compounds of formula (1) and following of this
invention can generally be prepared by camrying out the proceduras disclosed in the
Schemes and/or in the Examples below, by substiluting a readlly avallable Isotopically
labeled reagent for a non-lsotopically labeled reagent.

The present Invention also provides a process for the preparation of a compound of
formula (1) or a pharmacsutically acceptable salt thereof, which process oomprlsos;

(a) reacting a compound of formula (M),
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(N
whereln R™ Is as defined for R or an N-protecting group, R?, R®, R*, m, n, p, q and
=== are as defined above and L' represents a sultable leaving group such as a halogen
atom (e.g. bromo or lodo) or triflucromethyisuifonyloxy, with a compound of formula A-
SOzH (or A-SH followed by a subsequent oxidation step), wherein A Is as defined above
and thereafter as necessary removing an R™ N-protecting group; .

(b)  deprotecting a protected derivative of a compound of formula (I); and thereafter
optionally:

(c) Iniamt;nvomlon to other compounds of formula (I) and/or forming a
phamaceutically acceptable salt and/or solvate.

(d) metaliation of a compound of formuia ([1) followed by reaction with an appropriate
arylsulfonylating electrophlle to form a compound of formula (I}, followed by process (b)
or (¢) as necessary.

Process (a) whereln a compound of formula (1) Is treated with a compound of formula A-
SO;H typically comprises use of basic conditlons and may be most convenlently carrled
out by using a sultable salt of the compound A-SO;H (e.g. the sodlum salt) In an
appropriate solvent such as dimethyl sulfoxide, in the presence of a transition metal salt
such as copper (l) lodide and a sultable additive such as N, N-dimethylsthylenediamine.

Procass (b) whereln a compound of formula (li) is treated with a compound of formula A-
SH typically comprises use of basic conditions e.g. by using a sultable salt of the
compound A-SH (e.g. the sodium salt) in an appropriate solvent such as N,N-
dimethylformamide, in the presence of a suitable metal salt such as copper (l) iodide,

followed by.use of a suitable oxidant such as 3-chlocroperbenzolc acld, peracetic acld,
-8-
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magnesium monoperoxyphthalate or potassium monopersulfate. Altematively, the
compound of formula (Il) can be advantageously treated with a compound of formula A-
SH in the presence of a base such as potassium ferf-butoxide In an appropriate solvent
such as toluene In the presence of a sultable metal catalyst, e.g. a mixiure of an
appropriate palladium source such as tris(dibenzylideneacstone)dipalladium(0) and an
appropriate ligand such as (oxydi-2,1-phenylene)-bis(diphenyiphosphine), followed by
oxidation as described above.

In processes (a) énd (b), examples of protecting groups and the means for their removal
can be found In T. W. Gresne "Protective Groups in Organic Synthesis’ (J. Wiley and
Sons, 1891). Sultable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g.
acetyl, 2',2', 2"-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and
arylakyl (e.g. benzyl), which may be removed by hydrolysis (e.g. using an acld such as
hydrochloric acld) or reductively {e.g. hydrogenolysis of a benzyl group or reductive
removal of a 2',2",2-trichlorosthoxycarbonyl group using zinc In acetic acid) as
appropriate. Other sultable amine protecting groups Include triflucroacetyl (-COCF;)
which may be removed by base catalysed hydrolysis or a solid phase resin bound benzyl
group, suchas a Merrlﬁald resin bound 2,6-dimethaxybenzyl group (Eliman linker), which .
may be removed by acld catalysed hydrolysls, for example with trifluoroacetic acld. A
further amine protacting group includes methyl which may be removed using atandard
methods for N-dealkylation (e.g. 1-chloroethyl d\lorpfomte under basic conditions
followed by treatment with methanol). .

Process (c) may be performed using conventional interconverslon procedures such as
eplmerisation, oxidation, reduction, reduciive alkylation, alkylation, nucleophilic or
electrophillc aromatic subatitution, ester hydrolysis or amide bond formation. For
example, N-dealkyiation of a compound of formula (1) wherein R’ represerits an alky!
group to give a compound of formula (1) wherein R' represents hydrogen. it will be
appreciated that such Intsrconversion may be Interconversion of protected derivatives of
formula (1) which may subsequently be deprotected following Interconversion.

in addition, process (c) may comprise, for example, reacting a compaound of formula (1),
wherein R' represents hydrogen, wilh an aldehyde or ketons In the presence of a
reducing agent in order to generate a compound of formula (1) where R’ represents Cy.s

- alkyl. This may be performed using a hydride donor agent such as sodlum

-9-
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cyanoborohydride, sodium triacetoxyborohydride or a resin bound form of
cyanoborohydride In an alcaholic solvent such as ethanol and In the presanca of an acid
such as acetic acid, or under conditions of catalytic hyxdrogenation. Altemnatively, such a
transformation may be carrled out by reacting a compound of formula (1), whereln R! *
represents hydrogen, with a compound of formula R'-L, wherein R' Is as defined above
and L represents a leaving group such as a halogen atom (e.g. bromine or iodine) or
methyisulfonyloxy group, optionally In the presence of a sultable base such as potassium
carbonate or triethylamine using an appropriate solvent such as N,N-dimethylformamide
or a Cy4alkanol.

Process (d) may comprise, for example, reacting a compound of formula (ll) with a
meftallating agent such as sec- or feri-butyl lithium in a sultable solvent such as
tetrahydrofuran to form an anlon which can be reacted with an appropriate electrophlle
such as an arylisulfony! fluoride to forrm a compound of formula (). Aryisulfonyl fluorides .
may be convenlently prepared by the reaction of the con‘aspéndlng aryisulfonyl chloride
with a source of fluoride such as calcdlum and/or potassium fluoride in a sultable solvent
such as acetonitrile, optionally In the presence of water or a crown ether.

Compounds of formula (If) wherein == represents a single bond may be prepared In
accordance with the following scheme:

R
3 L

R),
Step (1)

— ®");

N
R " H N ¢ X . (X-

™ N .

wherein R"™, R?, R®, R, m, n, p, q and L' are as defined above.
Step (1) may typlcally be effected using a reducing agent such as sodium

cyanoborohydride or sodium triacetoxyborohydride In a suitable solvent such as ethanol
or 1,2-dIchloroethane.

-10-
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Compounds of formula (l1) In which "= represents a double bond may be prepared
from compounds of formula {lI)* above by reaction with a sultable oxidising agent such
as dichlorodicyano-1,4-benzoquinone In a sultable solvent such as tetrahydrofuran.

Compounds of formula (lil) anc.l (V) are known In the literature or can be prepared by
analogous methods.

Alternatively compounds of formula (I) whersin “==~ represents a single bond may be
prepared in accordance with the following scheme:

T step (1)
- H _"_-‘ c|-
Ry X H:"—\OMe
v
Step (W) - o OMe
=om A0 )"| — W ° |
m A NG 'Y H
"y O\ x
R ")z ) ‘R"'
Vi) N vy

RTI

wherein A, R™ R% R®, RY, m, n, p, q and L' are as defined above and X Is a suitable
leaving group such as a halogen, for example fluorine, or an O-
trifluoromethanesulfonate.

Step (i) may typically be effected using a Wittlg agent such as
[(methyloxy)methyl]{triphenyl)phosphonium chioride In the presence of a sultable base
such as 2-tert-butlyimino-2-diethylamino-1,3-dimethyi-perhydro-1,3,2-dlazaphosphorine,
which may conveniently ba in a polymer bound form, in a solvent such as acetonlirile.
Step (i1} can be effected by the metallation of (Vi) using for example teri-butyllithium In a
solvent such as tertrahydrofuran followed by reaction with a sulfonyl electrophlie such as
phenyisuifonyl fluoride. Stap (JIi) comprises the hydrolysls of the viny! ether of (VIi) using
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a sultable acid, such as formic acid, followed by reductive amination of the Intermediate
aldehyde with an appropriate amine such as 4-amino-1-Boc-piperidine In the presence of
a sultable reducing agent, for example sodium triacetoxyborohydride, In an appropriate
solvent such as 1,2-dichloroethane and In the presence of an acid catalyst such as acefic
acld. Step (iv) can typically be effected by heating compound (VIil), optionally In the
presence of a suitable organic or Inorganic base, in a suitable solvent such as DMSOQ, or
may be achieved using pafladium catalysis In the presence of a sultable ligand.

In the case of compounds of formula () wherein ==~ represents a single bond, n
represents 2, and R® and R* represent a 3,3-dlalkyl substitution of the Indoline ring, an
addttlonal altemative process Is Indicated in the following scheme:

Sep) E; :‘i '> Step 1) Ej:\ ’>
@% L3 &
™ ux)N @ ())F ())'
' " N "% N.. ® -
o R ap R

" wherein R", R%, R®, R, m, n, p, q and L, are as defined above and R* is defined as for

R® butneed not be Identical to R®, and compounds of formula (11)® are embodiments of
formulia (l1).

Step (1) typlcally comprises the reaction of a compound of formula (1X), such as 3,3-
dimethylindoline with an appropriate ketone such as N-Boc-plperidin-4-one In the
presence of an appropriate reducing agent such as sodium cyanoborohydride in an
appropriaie solvent such as acetic acid. Step (i) comprises the introduction of a leaving
group L4, for exampie lodine, using an electrophillc agent such as
benzyitrimethylammontum dichlorolodate in a suitable solvent mbdure such as
dichloromathane and methanol and in the presence of an appropriate base such as
calcium carbonate.

An altemative procedure for the preparation of compounds of formula (1) in which R'is
a halogen {Y) Is shown In the following scheme:

-12-
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Stap (I} typically comprises the reaction of a compound of formula (X1) such as 7-
fluoroindole with a sultable ketone such as N-Boc-plperidin-4-one in the presence of a
reducing agent, for example sodium cyanoborohydride and In a sultable solvent such as
acetic acld to form (Xli). Step (i) comprises the reaction of (XiI) with an electrophllic
halogenaling.agent such as N-lodosuccinimide In an appropriate solvent such
Dimethylformamids to give a compound of formula (N)°

Indolyl compounds of formula (1) in which R® = 3-alkyl may be prepared by the reaction of
the comesponding compounds In which R? = H and R" Is a protecting group such as Boc:
with a sultable electrophile such as Eschenmoser's salt, followed by hydrogenation and
deprotection and further elaboration of group R'™ as specified earller.

Pharmacsutically acceptable salts may be preparaed conventionally by reaction with the
appropriate acld or acid derlvative.

Compounds of formula (I) and thelr pharmaceutically acceptable salts have affinity for the
5-I-iT. receptor and are believed to be of potential use in the treatment of certaln CNS
disorders such as amxdety, depression, epilepsy, obsessive compuisive dlsordars.'
migraine, cognitive memory disorders (e.g. Alzhelmer’s diseasa, age related cognitive
deciine, mild cognitive Impairment and vascular dementla), Parkinson's Disease, ADHD
(Attention Deficit Disorder/Hyperactivity Syndrome), sleep disorders (Including
disturbances of Circadlan rhythm), feeding disorders such as anorexla and bulimia, panic
attacks, withdrawal from drug abuse such as cocaine, ethanol, nicotine and
benzodiazepines, schizophrenia (in particular cognitive deficits of schizophrenia), stroke
and also disorders assoclated with spinal trauma and/or head Injury such as
hydrocephalus. Compounds of ihe invention are also expected to be of use In the
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treatment of certain GI {gastrointestinal) disorders such as IBS (lrritable Bowel
Syndroms). Compounds of the Invention are also expected to be of uss In the treatment
of obeslty.

Thus the Invention also provides a compound of formula (l) or a pharmaceutically
acceptable salt thereof, for use as a therapeutic substances, In particular in the treatment
or prophylaxis of the above disorders. In particular the Invention provides for a
compound of formula (I) or a pharmaceutically acceptable salt thereof, for use In the
treatment of depression, anxiety, Alzheimer’s disease, age related cognitive decline,
ADHD, obeslty, mild cognitive Impalrment, schizophrenia, cognitive deficlts in
schizophrenta and stroke. '

The Invention further provides a method of treatment or prophylaxds of the above
disorders, in mammals including humans, which comprises administering to the sufferer
a therapeutically effective amount of a compound of formula (1) or a pharmaceutically
aqueptabla salt thereof.

In another aspect, the Invention provides the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof In the manufacture of a medicament for use In
the treatment or prophylaxia of the above disorders.

5-HT, antagonists have the potentlal to be capabie of increasing basal and leaming-
induced polysialylated neuron cell frequency In brain regions such as the rat medial
temporal lobe and assoclated hippocampus, as described In WO 03/066056. Thus,
according to a further aspect of the present Invention, we provide a method of promoting
neuronal growth within the central nervous system of a mammal which comprises the
step of administering a compound of formula (i) or a pharmaceutically acceptable sait
thereof.

In order to use the compounds of formula (1) in therapy, they will normally be formulated
into a pharmaceutical compaosition in accordance with standard phamaceutical practice.
The present invention also provides a pharmaceutical composition, which comprises a
compound of formula (1) or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carier.

-14 -
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A pharmaceutical composition of the Invention, which may be prepared by admbxture,
sultably at amblent temperature and atmospheric pressurs, Is usually adapted for oral,
parenteral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquld preparations, powders, granules, lozenges, reconstitutable powders, Injectable
or infusable solutions or suspansions or suppositories. Orally administrable compositions
aré generally preferred.

Tablets and capsules for oral administration may be.In unit dose form, and may contain
conventional excipients, such as binding agents, fillers, tabletting lubricants, disintegrants
and acceptable wetting agents. The tablets may be coated according to methods well
known in normal pharmaceutical practice.

Oral liquid preparations may be In the form of, for example, aqueous or olly suspansion,
solutiona, emulslons, syrups or elixirs, or may be in the form of a dry produ& for
reconstitution with water or other suitable vehicle before use. Such liquid preparations
may contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible olis), preservatives, and, If desired,
conventional flavourings or colourants.

For parenteral administration, fluld unit dosage forms are prepared utllising a compound
of the invention or pharmaceutically aocep'table salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be elther suspended
or dissolved in the vehicle. In preparing solutlons, the compound can be dissolved for
Injection and filter sterillsed before filiing into a sultable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering
agents are dissolved In the vehicle. To enhance the stabllity, the composition can be
frozen after filling into the vial and the water removed under vacuum. Parenteral
suspensions are prepared in substantially the same manner, except that the compound is
suspended in the vehicle instead of being dissolved, and steriiization cannot be
accomplished by filtration. The compound can be sterilised by exposure to ethylene
oxide before suspension In a sterlle vehicla. Advantageously, a surfactant or wetting
agent is included in the composition to facllitate uniform distribution of the compound.

The composition may contain from 0.1% to 98% by welght, more particularly from 10 to
60% by welght, of the actlve material, depending on the method of administration.

-15-
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The dose of the compound used In the treatment of the aforementioned disorders will
vary In the usual way with the serousness of the disorders, the welght of the sufferer,
and other simllar factors. However, as a general gukie suitable unit doses may be 0.05
to 1000 mg, more sultably 0.05 to 200 mg, for example 20 to 40 mg; and such unit doses
will preferably be administered once a day, although administration more than once a day
may be required; and such therapy may extend for a number of weeks or months.

All publications, Including but not imited to patents and patent applications, cited In ll.1ls
spacification are herein incorporated by referance as if sach individual publication were
specifically and individually Indicated to be incorporated by reference hersin as though fully
set forth.

The following Descriptions and Examples lllustrate the preparation of compounds of the
invention.

Description 1

1,1-Dimethylethyl 4-{5-bromo-2,3-dlhydro-1H-indol-1-y)-1-piperidinecarboxylate
(D7)

Case (I

A solutlon of 5-bromoindoline (2.65 g, 13.4 mmal) In glaclal acetic acld (30 ml) was
treated with 1,1-dimethylethy! 4-axo-1-piperidinecarboxylate (2.3 g, 14.7 mmolf),
malntalning the tamperature below 30 °C. This solution was treated by portlonwise
addition of sodlum triacetoxyborohydride (4.25 g , 20 mmol) maintaining the temperature
below 35 °C. The mixture was then stirred at amblent temperature for one hour, poured
into a mixture of ethyl acetats (200 ml) and water {100 ml), and neuiralised to pH ~8 by
dropwise addition of 6M NaOH solution, while malintaining the temperature below 35 °C.
The organic phase was separated and the aqueous phase washed with ethyl acetate (50
mi). The combined organic phases were dried over magnesium sulphate, concentrated
In vacuo and purified by chromiatography on sllica gel, eluting with an Increasing
proportion of ethyl acetate in hexane. This afforded 1,1-dimethylethyl 4-(5-bromo-2,3-
dlhydro-1H-Indol-1-yl)-1-piperidinecarboxylate (D1) as a pale yellow oil (4.5 g, 90%):
1H NMR (CDCls): & 1.47 (8H, s), 1.53 (2H, ddd), 1.78 (2H, br.d), 2.76 (2H, br.t), 2.3
(2H, t), 3.35 (2H, 1), 3.44 (1H, tt), 4.24 (2H, br.d), 8.26 (1H, s), 7.11 (1H, d), 7.12 (1H, 8)
Casae (il)
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5-Bromoindoline (16.51 g, 83.4 mmol) was dissolved In AcOH (300 mi) in a 3-necked RB
flask under argon. 1,1-Dimethylethyl 4-oxo-1-piperidinecarboxyiate (20.34 g, 100 mmol)
was added at once and the mixture was allowed to stir for 3-56 minutes aftar which
NaBH({OAc)s (27.9 g, 125 mmol) was added portionwise. After 1 hour at room
temperature the volume was reduced under reduced pressure to almost completion and
the residue was redissolved in EtOAc (300 ml), washed with sat. NaHCO; (3 x 300 mi),
brine (300 mi) and drled over MgSO,. This solutlon was flitered and concentrated to
afford 35g of crude materiai that was subsequently purified by flash chromatography

* (Blotage 76+M cariridge) with a gradient of EtOAc (0-30%) In hexane. The 1,1-

dimethylethy! 4-(5-bromo-2,3-dihydro-1H-Indoi-1-yl)-1-plperidinecarboxylate (D1)
was Isolated with 96% yleld (30.5 g), consistent spectroscopically with that prepared In
Case ()).

Description 2

1,1-Dimsethylethyl 4-{5-bromo-1H-Indol-1-yi)-1-plperidinecarboxylate {D2)
1,1-Dimethylethyl 4-{5-bromo-2,3-dihydro-1H-Indol-1-yl)-1-piperidinecarboxylate (D1) (2.0
g, 5.2 mmol) was dissolved in THF (20 ml) and cooled to 0 °C. To this solution was
added dropwise a solution of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (1.13 g, 5.7
mmol) In THF (10 ml) maintaining the temperature <10 °C. The mixture tumed black and
was stirred at <10 °C for 1 hour. Ethyl acetate (80 mi) was added, the mixture washed
with saturated agueous sodium bicarbonate (4 x 50 mil), brine (50 ml), drled over
magnesium sulfate and concentrated to a brown oll. This was purified using silica gel
chromatography, eluting with an increasing proportion of ethyl acetale In pentane, to
afford 1,1-dimethylethyl 4-(5-bromo-1H-indol-1-yi)-1-piperidinecarboxylate (D2) as a
white solid (1.8 g, 91%):

'H NMR (CDCly) § 1.49 (8H, s), 1.88 (2H, ddd) 2.06 (2H, d), 2.91 (2H, br.t), 4.26-4.35
(3H, m), 8.46 (1H, d), 7.17 (1H, d), 7.23-7.29 (2H, m), 7.75 (TH, d}; MS: m/z (M+H)+
379, 381; CsHxBriN:O, requires: 378, 380

Description 3

Case ())

1,1-Dimethylethyl 4-[5-(phenylsulfonyl)-1H-Indol-1-yl]-1-plperidinecarboxylate (D3)
A mixture of 1,1-dimethylethyl 4-(5-bromo-1H-indo}-1-yl)-1-piperidinecarboxylate (D2)
(4.0 g. 11.7 mmol), sodium phenyisulfinats (5.0 g 35 mmol), copper (1) lodide {220 mg,
1.2 mmol), N,Ndimethyl-ethylenediamine (0.25 ml, 2.3 mmeol) and potassium carbonate

- 17 -
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(3.2 g, 23 mmol) was suspanded In dimethyl sulfoxide (20 ml) and heated to 100 °C
under an argon atmosphere for 18 hours. The mixture was cooled, dichloromethane
(200 ml) added and water (100 ml) introduced. The organic phase was separated, dried
over magnesium sulfate, evaporated, and the residue purified by flash chromatography
on sliica gel eluting with an Increasing proportion of _elhyl acetate In pentane to afford 1,1~
dimethylethyl 4-{5-(phenyisulfonyl)-1H-indol-1-yi}-1-plperidinecarboxylate (D3) (1.6
g, 31%) as a while solid:

'H NMR (CDCly) § 1.49 (SH, s), 1.87 (2H,.ddd) 2.02 (2H, br.d), 2.91 (2H, br.t), 4.31-4.43
(3H, m), 6.88 (1H, d), 7.29 (1H, d), 4.41-7.48 (4H, m), 7.75 (1H, dd, 7.49-7.70 (2H, m),
8.3 (1H. d).

Case (li) .

A solution of 2,3-dichloro-5,8-dicyano-p-benzoquinone (342 mg, 1.5 mmol) In THF (2 ml)
was added dropwise to a stirred solution of 1,1-dimethylathyl 4-[5-(phenyisulfonyl)-2,3-

* .dlhydro-1H-indol-1-yi]-1-piperidinecarboxylate (D4) (434 mg, 0.083 mmol) in THF (13 mi)

at 0°C under argon. The reaction solution was stirred at 0°C for 2h followed by 3h at RT.
It was then concentrated and partitioned between EtOAc and dilute aqueous NaHCO,
solution. The organic layer was separated and washed with dilute aqueous NaHCO,
solution (x 1) and brine (x 1) before being dried aver MgSO,. It was filtered and
evaporated to afford the crude product (457 mg). This was purified on sflica (20 g) eluting
with 40% EtOAc in hexane to give the pure titlte compound (414 mg, 84%); consistent
spectroscopically with the material produced In Case ().

Description 4 _

1,1-Dimethylethyl 4-{5-{phenyisulfonyl)-2,3-dlhydro-1H-Indol-1-yi}-1-
piperidinecarboxylate (D4)

Case (l)

A mixture of 1,1-dimethylethyl 4-{5-bromo-2,3-dihydro-1H-indo}-1-yl)}-1-
piperidinecarboxylate (D1) (0.7 g, 1.8 mmol), sodium phenylsulfinate (0.9 g, 5.5 mmol),
copper (1) lodide (35 mg, 0.18 mmol), N,N-dimethyt-ethylenediamine (0.04 mi, 0.36
mmol), and potassium carbonate (0.5 g, 3.6 mmol) was suspended In dimethyl sulfoxide
(20 ml) and heated under an argon atmosphere to 100 °C for 18 hours. The mixture was
cooled, dichloromethane (50 ml) added and water (25 ml) introduced. Thé organic phase
was separated, dried over magnesium sulfate, evaporated, and the residus purified by
flash chronhtography on silica gel eluting with an Increasing proportion of ethyt acetats In

-48-
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pentane to afford 1,1-dimethylethyl 4-[5-{phenylsuifonyl)-2,3-dilydro-1H-indol-1-yl]-
1-piperidinecarboxylate (D4), as a white solld (238 mg, 28%):

H NMR (CDCly)§ 1.46 (9H, s), 1.58 (2H, dt), 1.74 (2H br.d), 2.77 (2H, br.t), 2.98 (2H, 1),
3.50 (3H, 1), 4.24 (2H, br.d), 6.40 (1H, d), 7.41-7.53 (4H m), 7.66 (1H, dd), 7.80 (2H, dd);
MS: m/z (M+H)+ 443; CHxpSN2O, requires: 442,

Case (I} _
in an oven drled 500mi 3-necked RB flask equipped with a temperature probe and a 50
mi dropping funnel was placed 1,1-dimethylethyi 4-(5-bromo-2,3-dihydro-1H-indo}-1-yi)-1-
piperidinecarboxylate (D1) (10 g, 26.3 mmol) under argon and It was then dissolved In
dry THF (130 mi). This solution was cooled to -78°C and tert-butyilithium (35 ml, 52.5
mmol, 2eq, 1.5M In pentane) was added dropwise (keeping the temperature below -80
°C). After the addition was complete the bright yellow solution was stirred at -70 °C for §
minutes and then a solution of benzenesulfonylfluoride (8.32 g, 39.45 mmol) in dry THF
(30 mi) was added over a period of 15 minutes. The resuiting brown solution was stirred
at-70 °C for 15 minutes and then It was allowed to warm to room temperature. After 1
hour it was quenched with sat. NH,Cli, extracted with EtOAc, the organics washed with
brine and dried over MgSO,. The crude material (14.5 g) was purified by flash
chromatography (Blotage 76+S cartridge) with a gradient of EtOAc in Hexane to afford
1,1-dimethylethyl 4{5-{phenyisulfonyl)-2,3-dlhydro-1H-indol-1-yi]-1-
piperidinecarboxylate (D4) In 56% yleld (6.5 g), consistent spectroscoplcally with that
prepared In Case (j).

Description 5

3,3-Dimethyi-1-{1-methyl-4-piperkiinyl)-2,3-dihydro-1H-indole (D5)

To a solution of 3,3-dimethyl-2,3-dihydro-1H-indole (500 mg, 3.4 mmol) In acetic acid (5
mi} under an argon atmosphere was added 1-methyl-4-plperidinone (423 mg, 3.74 mmol)
and after 5 minutes NaBH(OAc), (1.08 g, 5.1 mmol) was added in one portion. After 0.5
hours the mixture was diluted with water, basified with NaOH (pellets) until pH ca. 10 and
extracted with Etz0. The organic phase was separated and dried over MgSQO,. The
solution was filtered and concentrated to afford 3,3-dimethyl-1-{1-methyi-4-piperidinyl)-
2,3-dlhydro-1H-Indole (D5) in 94% yleld (780 mg).

TH-NMR (CDCly): & 1.27 (6H, s), 1.74 (4H, m), 2.04 (2H, dt), 2.30 (3H, s), 2.95 (2H, d),
3.13 (2H, 8), 3.35 (1H, m), 6.40 (1H, d, J=7.8 Hz), 6.63 (1H, t, J=7.8 Hz), 6.88 (1H, d,
J=7.6 Hz), 7.04 (1H, t, J=7.6 Hz).

MS: m/z (M+H)" 245, CysHaN; requires 244.
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Description 6

1,1-Dimethylethyl 4-(5-iodo-2,3-dlhydro-1H-Indol-1-yl)-1-plperidinecarboxyiate (D8)
5-lodoindole (12.15 g, 0.05 mol) In glaclal acetic ackd (150 mi) at RT was treated
portionwise with sodlum cyanoborohydride (8.42 g, 0.15 mol) over 10 minutes. The
resulting solution was allowed to stir at RT for 1hr. and It was then evaporated to near
dryness (cauflon: evaporation to complete dryness causes rapid exothermic
decomposition). The residue was diluted with EtOAc and washed with aqueous
potasslum carbonate solutlon and brine. Glacial acstic acld (50 ml) was added to the
solution which was then dried (MgSO,), filtered and evaporated to near dryness to leave

‘the crude. 5-lodoindoline solution. Further glaclal acetic acld (120 ml) was then added

followed by 1,1-dimethylethyi 4-oxo-1-piperidinecarboxylate (11.94 g, 0.08 mol). Sodium
triacetoxyborohydride (15.94 g, 0.075 mol) was then added portionwise over 10 minuiss
and the reaction solutlon was stirmed at RT for 1hr. Further 1,1-dimethylethyl 4-oxo-1-
plperidinecarboxylate (2.99 g, 0.015 mol) and sodium triacetoxyborohydride (5.3 g, 0.084
mol) were added and stlring coniinued for'a further hour. The solution was then
evaporated to near dryness and pariitioned between EtOAc and aqueous potassium
carbonate solution. The organic layer was separated and washed with aqueous
potassium carbonate solution and brine. it was dried (MgSQO,), flltered and evaporated to
leave the crude product. This was purified on silica eluting with hexane/ E1OAg (8:1) to
afford 1,1-dimethylethyl 4{5-lodo-2,3-dlhydro-1H-Indol-1-yl)-1-piperidinecarboxylate
(D8) as a white solld (15.20 g, 71%)-

'H NMR (CDCl) 8 1.47 (9H, s), 1.55 (2H, m), 1.75 (2H, m), 2.76 (2H, m), 2.93 (2H, tJ =
8.6 Hz), 3.35 (2H, t J = 8.6 Hz), 3.44 (1H, m), 8.18 (1H, d J = 8.8 Hz) and 7.30 (2H, m).
MS (electrospray): m/z (M+H)" 428; CyHzIN,O requires M = 428.

Pescription 7

5-Bromo-1-{octahydro-7-indolkzinyl})-2,3-dlhydro-1H-indole (D7)

To a solutlon of 5-bromoindoline (300 mg, 1.52 mmol) In acelic acid (3 ml) was added
hexahydro-7({1H)-Hndollzinone {232 mg, 1.67 mmol) (prepared In a simllar manner to J.
Chem. Soc. Perfdn Trans., 1986, 447-453) and after 5 minutes NaBH(OAc); (480 mg,
2.28 mmol) was added portionwise. The mixture was left stirring at room temperature
under argon and after 4 hours It was concentrated under reduced pressure, dissolved in
dichloromethane and treated with a 5% KzCO,. the organic layer was separated, washed
with brine and dried over MgSO,. The crude material (447 mg) was purified by flash
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chromatography (Blotage, 20 g column) with a gradient of MeOH In dichioromethane to
give 5-bromo-1-{octahydro-7-indolizinyl)-2,3-dlhydro-1 H-indole (D7) in 56% yleld.
'H-NMR (CDCly): § 1.48 (1H, m), 1.58 (2H, m), 1.70 (1H, m), 1.85 (3H, m), 2.18 (1H, m),
2.30 (1H, m), 2.40 (2H, m), 2.80 (3H, m), 3.02 (1H, m), 3.5 (3H, m), 6.27 (1H, d, J=8.0
Hz), 7.11 (2H, m).

Description 8

5-lodo-3,3-dimethyl-1-{1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole (D8)
3,3-Dimethyt-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1F-indole (D5) (775 mg, 3.18 mmol)
was dissolved In a mixture of CH;Clk/MeOH (42 mi/16 ml) and CaCQy (414 mg, 4.13
mmot) and benzyltrimethylammonium dichlorolodate (85%) (1.16 g, 3.18 mmol) were
added and the mixture was stimed at RT under argon. The reaction was followed by
TLCALC-MS. After 1 hour the excess CaCO; was flitered through celite, the solvent was
evaporated under reduced pressure, the product redissolved In dichioromethane and
washed with sodium thiosulphate (10 g, 10% wiv). The organic phase was dried over
MgSO, and concentrated to afford a yellow solld S-odo-3,3-dimethyl-1-{1-methyl-4-
plperidinyl)-2,3-dlhydro-1H-indole (D8) In quantitative yleid (1.2 g).

TH-NMR (CDCl,): § 1.25 (BH, s), 1.94 (2H, m), 2.38 (2H, m), 2.73 (3H, 8), 2.75 (2H, m),
3.17 (2H, s8), 3.52 (3H, m), 6.15 (1H, d, J=8.25 Hz), 7.22 (1H, 8), 7.31 (1H, d, J=8.25 Hz). -
MS: m/z (M+H)* 371, C.sHaslN; requires 370.

Description 9

1,1-Dimethylethyt 4-(7-fluoro-2,3-dlhydro-1/+-Indol-1-yl)-1-piperidinecarboxylate

(D9) ' .

Prepared from 7-fluoro-1H-indole and 1,1-dimethylethyl 4-oxo-1-piperidinecarboxylate in

a similar manner to Description 6 with the addition that an extra 1.0 equivalents of

sodium cyanoborohydride was added during the first reduction. 1,1-Dimethylethy! 4<{7-

fluoro-2,3-dlhydro-1H-Indol~1-yl)-1-piperidinecarboxylate (D8) was obtalned as a

colouriess oll (39%).

'H-NMR (CDCls): & 1.44 (8H, 8), 1.57 (2H, m), 1.77 (2H, m), 2.768 (2H, m), 2.97 (2H, 1,
=8.6Hz), 3.35 (2H, t, J=8.6Hz), 3.95 (1H, m), 4.22 (2H, m), 6.60 (1H, m), 6.75-6.91 (2H,

m). MS: m/z (M-Bu+H)* 285, CgH25FN2O3 requires 320.

Description 10

-29.
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1,1-Dimethylethyl 3-{5-odo-2,3-dlhydro-1H-Indok1-yl)-1-pyrrolidinecarboxylaté

. (D10)

Prepared from S§-lodo-1H-indole and 1,1-dimethylethyl 3-oxo-1-pyrrolidinecarboxylate In
a simllar manner to Description 8. 1,1-Dimethylethyl 3-{5-0do-2,3-dihydro-1H-indol-
1-yl)-1-pyrrolidinecarboxylate was obtalned as a yellow oll (D10) (51%).

TH-NMR (CDCly): § 1.46 (9H, 8), 1.98-2.15 (2H, m), 2.84 (2H, t, J=8.2Hz), 3.28-3.67 (6H,
m), 4.08 (1H, m), 6.28 (1H, d, J=4.2Hz), 7.32 (2H, m). MS: m/z (M-'Bu+H)* 359,
C17H2IN;O; requires 414.

Dascription 11

1,1-Dimethylethyl 4-(7-flucro-5-lodo-2,3-dihydro-1H-indol-1-yi)-1-
piperidinecarboxylate (D11)

A solution of 1,1-dimethylethyl 4-(7-fluoro-2,3-dihydro-1/+-indol-1-yi)-1-
piperdinecarboxylate (D9) (1.09 g, 3.40 mmol, 1.0 eqplvalents) and N-lodosuccinimide
(0.819 g, 4.08 mmol, 1.2 equivalents) in dry dimethyformamide (33 m) was stimed under
argon In the dark for 4h. At this point additional N-ladosuccinimide (230 mg, 1.02 mmol,
0.3 equivalenis) was added and the solution stired for a further 1h. The
dimethylformamide was then evaporated and the resulting green ofl partitioned between
ethyl acetate (100 ml) and salurated aqueous sodium bicarbonate (75 ml). The organic
phase was separated, washed with saturated aqueous sodjum bicarbonate (50 mi) and
then brine (50 m!), dried with magneslum sulphata, filtered, and evaporatad to dryness.
The resulting brown oll (1.72 g) was purified on sllica eluting with pentane and ethy!
acetate (0 to 80%). The appropriate fractions were combined and evaporated to dryness,
producing a yellow oll (594 mg), which was then purified by mass directed preparative
HPLC. 1,1-Dimethylethyl 4-{7-fluoro-5-lodo-2,3-dihydro-1H-Indol-1-y1)-1-
piperidinecarboxylate {D11) was obtained as a colourless ofl (228 mg, 18%).

"H-NMR (CDCly): 8 1.46 (8H, 8), 1.53 (2H, m), 1.74 (2H, m), 2,76 (2H, m), 2.98 (2H, t,
J=8.6Hz), 3.36 (2H, t, J=8.6Hz), 3.88 (1H, m), 4.15 (2H, m), 7.07-7.11 (2H, m). MS: m/z
(M-Bu+H)" 391, CigHaFIN,O; requires 446. '

Description 12

1,1-Dimethylethyl 4-{7-chloro-5-lodo-2,3-dlhydro-1H-indol-1-yl)-1-
plperidinecarboxylate (D12)

A solution of 1,1-dimethylethyl 4-(5-lodo-2,3-dlhydro-1+-Indol-1-yi)-1-
plperidinecarboxylate (D6) (1.00 g, 2.34 mmol, 1.0 equivalents), and N-chiorosuccinimide
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(0.374 g, 2.80 mmol, 1.2 equivalents) in dry dimethytformamide (30 ml) was stirred under
argon In the dark for 4h. The dimethyiformamide was then evaporated and the resulting
green oil pariitioned between ethyl acetate (50 mi) and saturated aqueous sodlum
bicarbonate (50ml). The organic phase was separated, washed with saturated aqueous
sodlum bicarbonate (20 mil) and then brine (20 ml), dried with magnesium sulphate,
filtered, and evaporated to dryness. The resulting green foam (1.18 g) was purified using
mass directed preparative HPLC. 1,1-Dimethylethyl 4-(7-chloro-5-lodo-2,3-dthydro-
1H-indol-1-yl)-1-piperidinecarboxylate (D12) was obtained as a green oil (525 mg,
49%).

TH-NMR (CDCly): 8 1.48 (BH, s), 1.55 (2H, m), 1.73 (2H, m), 2.76 (2H, m), 2.92 (2H, t,
J=8.8Hz), 3.42 (2H, t, J=8.6Hz), 4.21 (2H, m), 4.45 (1H, m), 7.18 (1H, m), 7.28, 1H, m).
MS: m/z (M+H)" 463 & 465, C1eHzClIN;O; requires 462 & 464.

‘Description 13

1,1-Dimethylethyl 4-{5-lodo-2,3-dlhy:dro-1 H-indol-1-yl)hexahydro-1 H-azepine-1-
carboxylate (D13) .

Prepared from 5-lodo-1H-ndale and 1,1-dimsthylethyl 4-oxchexahydro-1H-azepine-1-
carboxylate In a similar manner to description Description 6. 1,1-Dimethylethyl 4-(5-
lodo-2,3-dIhydro-1H-Indol-1-yl)hexahydro-1H-azepine-1-carboxylate {D13) was
obtained as a yellow oll (62%).

H-NMR (CDCly): 5 1.50 (9H, s), 1.50-1.99 (6H, m), 2.80 (2H, m), 3.22-4.15 (7TH, m), 6.15
(1H, d, J=8.8Hz), 7.26-7.31 (2H, m). MS: m/z (M-Bu+H)" 387, C1oHzIN-O; requires 442.

Description 14

4-Fluorobenzenesulfonyl fluoride (D14)

4-Fluorabenzenesulfonyl chloride (1.48 g, 7.5 mmoal, 1.0 equivalents), potassium fluorikde
(2-18 g, 37.5 mmol, 5 equivalents) and 18 crown 6 (50 mg) were stirred in acetonltrile
(15ml), at room temperature, under argon, for 5h. Saturated aqueous sodium
bicarbonate (50 mil) was added and then the mbdure was extracted with athyl acetate
(2x50ml). The organic extracts were combined, washed with saturated aqueous sodlum
blcarbonate (25mi), dried with magneslum sulphats, filtered and evaporated {o dryness.
4-Fluorobenzenesulfonyl fluoride (D14) was obtalned as a yellow oll (1.25, 94%).
3C-NMR (CDCls): 5 117.3 (d, J = 30Hz), 120.0 (m), 131.6 (d, J = 10Hz), 166.9 (d,
J=260Hz).
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Description 15

3-Fluorobenzenesulfonyl fluoride (D15)

3-Fiuorobsnzenesulfonyl chloride (2.92 g, 156 mmol, 1 equivalent), potassium fluoride
(4.38 g, 75 mmol, 5 equivalents) and water (1 drop) were stirred In acetonitrile (60mt), at
room temperature, under argon, for 16h. The mixture was filtered, evaporated to dryness
and the oily residues partitioned belween ethyl acetate (20 mi) and saturated aqueous
sodium bicarbonate (20mi). The org'anic phase was separated washed with saturated
aqueous sodium bicarbonate (20 mil) and then brine {20ml), dried with

magnesium sulphate, filtered and evaporated to dryness. 3-Fluorobenzenesulfonyl
fluoride (D15) was obialned as a yellow oll (2.24 g, 84%).

YC-NMR (CDCls): & 115.9 (d, J=20Hz), 123.1 (d, J=30Hz), 124.4 (d, J=10Hz), 131.7 (d,
J=10Hz), 134.7 (m), 162.4 (d, J=250Hz).

Description 18
2-Cyanobenzenesulfonyl fluoride (D16)
See Table 1. ‘

Description 17
3-Cyanobenzenesulfonyl fluoride (D17)
See Table 1.

Description 18
3,A-Difluorobenzenesulfonyl fluoride (D18)
See Table 1.

Description 19
2,5-Difluorobenzenesulfonyl fluoride (D19)

Seg Table 1.

Description 20
2-Methylbenzenesuifonyl fluoride (D20)
See Table 1.

Description 21
3-Methylbenzenesulfonyl fluoride (D21)
-24 -
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See Tableg 1.

Description 22
4-Methylbenzenesulfonyl fluoride (D22)
See Table 1.

Description 23
1,3,5-Trimethyi-1H-pyrazole-4-sulfonyl fluoride (D23)
See Table 1.

Description 24 .
2,4-Dimethyl-1,3-thiazole-S-sutfonyl fluoride (b24) :
See Table 1.

‘Description 25

3-{Methyloxy)benzenesulfonyl fluoride (D25)
Seo Table 1.

Description 26

1} 1,1-Dimethylethyl 4-methyl-4-{{{{phenyimeathyl)oxy]carbonyl}amino)-1-
plperidinecarboxylate (D26)

To a solution of 1-{[(1,1-dimethylethyl)oxylcarbonyl}-4-methyl-4-piperidinecarboxylic acld
(1.02 g, 4.2 mmol), benzyl alcohol (0.81 g, 8.4 mmol) and triethylamine (0.47 g, 4.6
mmol) In toluene (10 ml) at RT was added diphenyl phosphoryl azide (1.27g, 4.6 mmol).
The solution was stimed at RT for 0.25h and then heated to 80°C for 2h. After cooling to
RT the soiution was diluted with EtOAc and washed with dil. HC! soln., dil. NaHCOs soin.
and brine. It was dried, filtered and evaporated 1o leave a colouriess ofl (1.74 g), which
was purified on sliica eluting with 0-15% EtOAc In hexane to afford 1,1-dimethylethyl 4-
methyl-4-<{{I{phenyimethyl)oxy]carbonyl}amino)-1-plperidinecarboxylate (D26), the
tittie compound (596 mg).

1H NMR (CDCl5) 5 1.38 (3H, 8), 1.45 (9H, 8), 1.54 (2H, m partially obscured by water),
1.95 (2H, m), 3.15 (2H, m), 3.62 (2H, br. m), 4.59 (1H, br.s), 5.06 (2H, s), and 7.45 (5H,
m).

Description 27
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4-Bromo-1-fluoro-2-[2-(methoxy)ethenyl]benzene (D27)

A suspension of 5-bromo-2-flucrobenzaldehyde (3.2 g, 15 mmol) and
[(methoxy)methyl](triphenyl)phosphonium chioride (8.5 g, 25 mmol), in 1,2-
dichlorosthane (50 ml), was treated with 2-tert-butylimino-2-diethylamino-1,3-dimethyl-
perhydro-1,3,2-diazaphosphorine on polystyrene (12.5 g, approximately 25 mmol base
equiv. by loading) and warmed to 75°C for two hours. The mixture was cooled to 50°C
and stimed for a further 12 hours theh warmed to 80°C for 3 hours. The mixture was
cooled, filtered and evaporated. The residue was dissolved In dlethyl ether (50 mi),
filtered and the ether evaporated to leave a residus which was subjected to purification
by flash chromatography (Biotage FM2: 70g sllica column, eluting with 100% pentane to
100% dichloromethans), to obtain 4-bromo-1-fluoro-2-{2{methoxy)ethenylilbenzene
(D27) as an approximately 1:1x mixture of E and Z Isomers, as a colouriess wax, 1.2g.
E-isomer TH NMR (CDCl;) 8 3.71, (3H, 5),), 6.76 (1H, d, J = 13.2 Hz), 8.88 (1H, dd), 7.14
(1H,d, J = 13.2 Hz), 7.16-7.19 (1H, m), 7.38 (1H, dd, J = 2.4Hz, J = 6.8Hz),

Z-somer TH NMR (CDCly) 5 3.82 (3H, s), 5.39 (1H, d, J = 7.2 Hz, 6.26 (01H, d, J = 7.2
Hz), 6.86 (1H, dd), 7.17-7.22 (1H, m), 8.17 (1H, dd, J = 2.4, 6.8 H2).

Description 28

4-Fluoro-3-[2<{methoxy)ethenyl]phenyl phenyl sulfone (D28)

A solution of 4-bromo-1-fluoro-2-[(E)-2-(methoxy)sthenyllbenzene (D27), (1.15g, 5
mmol), in THF (10 ml) was cooled to -78°C under argon. A solution of teri-butyl lithium
(1.5 M In pentane, 6.67 ml, 10 mmol) was added followed after five minutes by a solution
of phenylisulfonyl fluoride (1.2 g , 7.6 mmol) in THF (5 mi). The mixture was stirred at
-78°C for 30 minutes then quenched by the addlition of satd. aq. ammonium chioride
solution (1 ml). The mixture was warmed to room temperature, evaporated and the
residue subjected to purification by flash chromatography (eluting with 100% pentane to
100% ethyl acetats using Blotage flash sllica), to obtain 4-fluoro-3-[2-
(methoxy)ethenyl]phenyl phenyl sulfone (D28), as a clear oll approximately, 1.0‘_5 g
(72%), approx 82% pure by LCMS.

(ES): m/z (M+H)" 283; C;5H,3FO,S requires M = 202,

Description 29

1,1-Dimethylethyl 4-amino-4-methyi-1-piperidinecarboxylate (D29)
1,1-Dimethylethyl 4-methyl-4-{{[(phenyimethyl)oxy]carbonyl}amino)-1-
plperidinecarboxylate (D26) (586 mg, 1.71 mmol) In ethanol (12 mil) was hydrogsnated
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over 10% palladium on carbon (200mg; 50% water) at amblent temperature and
pressure for 42h. The catalyst was filtered and the filtrate evaporated to dryness to afford
1,1-dimethylethyl 4-amino-4-methyl-1-plperidinecarboxylate (D29) as a white foam.
This was used In the hext step without purification.

1H NMR (CDCly) 5 1.36 (3H, 8), 1.45 (9H, 8), 1.59 (2H, m), 1.72 (2, m), 3.37 (2H, m),
3.57 (24, m) and 7.15-7.40 (5H, m).

Description 30

1,1-Dimethylethyl 4-{{2-[2-fluoro-5-(phenylsulfonyl)phenyl]ethyl}amino)-4-methyl-1-
plporldlnecarboxylah {D30)

A solution of crude 4-ﬂuoro-3-[2-(methoxy)ethenyl]phenyi phenyl sulfone (D28) (300 mg,
approx 1.05 mmol) was dissolved in formic acld (88%, 3 mi) and stood at RT for 16
hours, 1,2-dichioroethane (30 mi) was added and the mixiure washed with salurated
agqueous sodium acetate (10 mil). The DCE phase was separated and treated with acetic
acid (3 drops, ~50 mg), 1,1-dimethylethyl 4-amino-4-methyl-1-piperidinecarboxylate
(D29) and sodlum triacetoxyborohydride (2.1 mmol, 445 mg), and stimed at RT for-16
hours. The mixiure was washed with satd. aq. sodium bicarbonate, dried (MgSO,),
flitered and evaporated and the.residue purified by flash chromatography on Biotage
aminated sliica (eluting with hexane — ethyl acetate) followed by further purification on
standard sillca gel eluting with 0-2% methanot In dichloromethane to give 1,1-
dimethylethyl 4-{{2{2-fluoro-5-{phenyisulfonyl)phenyi]-ethyl}amino)-4-methyi-1-
plperidinecarboxylate (D30) 223 mg.

TH NMR (CDCls) 5 1.03 (3H, 8), 1.38 (4H, m),1.45 (8H, 8), 2.78 (4H, br. s), 3.20 (2H, m),
3.37 (2H, m), 7.13 (1H, t J = 14.2 Hz), 7.51 (3H, m) 7.80 (1H, m) and 7.81 (3H, m). MS
(electrospray): m/z (M+H)" 477; CasHznFN;O,S requires M = 478.

- Description 31

1,1-Dimethylethy! 4-methyl-4-{5-(phenyisuifonyl}-2,3-dihydro-1H-indol-1-yi}-1-
piperidinecarboxyiate (D31)

1,1-Dimethylethyl 4-({2-]2-fluoro-5-{phenylsulfonyl)phenyl]ethyl}amino)-4-methyi-1-
piperidinecarboxylate (D30) (142 mg, 0.30 mmol) In DMSO (5 mi) was heated at 110°C
under argon for 3 days. The reactlon solution was evaporated to dryness and the residue
partiioned between EtOAc and dll. ag. KzCO; soin. The organic phase was separated
and washed with water and brine. it was dried over MgSQ,, filtered and evaporated to
afford the crude product as a yellow oil (141 mg). This was purifled on ellica sluting with
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hexane/EtOAc 3:1 to 2:1 to afford a mixture of the titie compound and comesponding
indole in a ratio of ~ 3:1. This (94 mg, 0.21 mmol) in DMF (5 mi) was treated with '
Eschenmoser's sait (20 mg, 0.11 mmol) and heated at 55°C under argon. After 2h more
Eschenmoser’s salt (60 mg, 0.33 mmol) was added and the temperature ralsed to 85°C.
After a further 2h the reaction solution was cooled and evaporated to dryness. The
residue was partiioned between EtOAc and dil. aq. K;CO, soln. The organic phase was
separated and washed with water and brine. It was dried over MgSQO,, filtered and

' evaporated to afford the crude product as a colourless oil. This was purified on sllica

eluting with hexane/ELOAc 3.1 to afford the pure titie compound 1,1-Dimethylethyl 4-
mathyl-4-{5-(phenylisulfonyl)-2,3-dlhydro-1 H-indol-1-y{]-1-piperidinecarboxylate
(D31) (62 mg).

1H NMR (CDCly) 5 1.26 (3H, 8), 1.45 (9H, s), 1.86 (2H, m partially obscured by water), .
2.12 (24, m), 2.90 (2H, t J = 8.2 Hz), 3.40 (2H, m), 3.50 (4H, m), 6.67 (1H, d J = 8.4Hz),
7.50 (4H, m), 7.60 (1H, m) and 7.80 (2H, m). MS (electrospray): m/z (M+H)" 457;
CaHaN204S requires M = 456.

Description 32 .

1,1-Dimethylethyl 3-{5-(phenylsulfonyl)-2,3-dlihydro-1H-Indo}-1-y{]-1-
pyrrolidinecarboxylate (D32)

Prepared from 1,1-dimethylethyl 3(54odo-2,3-dihydro-1H-indol-1-yi)-1-
pyrrolidinecarboxylate (D10) and sodium phenylsulfinate In a simllar manner to
Description 4 Case (1), heating at 110°C for 16h. 1,1-Dimethylethyl 3-{3-
(phenyisulfonyl)-2,3-dihydro-1 H-indol-1-yi]-1-pyrrolidinecarboxylate (D32) was
obtained as a white solid (92%).

'H-NMR (CDCly): 5 1.48 (8H, 8), 2.04 (2H, m), 3.00 (2H, t, J=8.5Hz), 3.40 (2H, m), 3.53
(4H, m), 4.15 (1H, m), 6.40 (1H, d, J=6.5Hz), 7.48 (4H, m), 7.68 (1H, m), 7.90 (2H, m).
MS: m/z (M-Bu+H)" 373, CaH2N-0,S requires’ 429,

Description 33 _
1,1-Dimethylethyl 4-{5-{phenylsulfonyl}-2,3-dlhydro-1H-ndol-1-yiJhexahydro-1H-
azepine-1-carboxyiate (D33)

Prepared from 1,1-dimethylethyl 4-(5-lodo-2,3-dihydro-1H-indol-1-yl)hexahydro-1H-
azepine-1-carboxylate {(D13) and sodium phenyisulfinate in a simliar manner to
Description 4 {Gase I), healing at 110°C for 16h. 1,1-Dimethylethyl 4-[5-
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(phenylisulfonyl)-2,3-dihydro-1 Hdndol-1-yiJhexahydro-1 H-azepine-1-carboxylate was
obtained as a white solid (D33) (71%). . _

'H-NMR (CDCL): 5 1.48 (8H, 8), 1.56-1.84 (6H, m), 2.96 (2H, m), 3.21-3.68 (7H, m), 6.28
(1H, d, J=8.4Hz), 7.43-7.51 (4H, m), 7.65 (1H, m), 7.80 (2H, m), MS: m/z (M-Bu+H)*
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373, CagHuaNZO,S requires 457.

Description 34 .
1,1-Dimethylethyl 4-{7-fluoro-5-{phenylsulfonyi)-2,3-dihydro-1H-Indol-1-yT}-1-
piperidinecarboxylate (D34)

Prepared from 1,1-dimethylethyl 4-(7-fluoro-5-lodo-2,3-diydro-1H-indol-1-y1)-1-
piperidinecarboxylate (D11) and sodium phenylsulfinate In a simllar manner to
Description 4, heating at 110°C for 16h. 1,1-Dimethylethyl 4-[7-lucro-3-
(phenylsulfonyl)-2,3-dlhydro-1H-indol-1-yi]-1-piperidinecarboxylate (D34) was
obtalned as a colouriess oll (139 mg, 53%).

'H-NMR (CDCly): 3 1.46 (6H, 8), 1.58 (2H, m), 1.74 (2H, m), 2.74 (2H, m), 3.01 (2H, t,
J=8.8Hz), 3.51 (2H, t, J=9.0Hz), 3.98 (1H, m), 4.13 (2H, m), 7.33 (1H, d, J=1.6Hz), 7.40
(1H, dd, J=12Hz & 1.8hz), 7.46-7.55 (3H, m), 7.90 (2H, m).

MS: m/z (M-Bu+H)" 405, CaHxFN;O,S requires 461.

Description 35

1,1-Dimethylethyl 4-[7-chloro-S-{phenylsulfonyl)-2,3-dthydro-1H-indol-1-yl}-1- .

plperidinecarboxylate (D35)

Prepared from 1,1-dimethylathyl 4-(7-chloro-5-odo-2, 3-dlhydro-1+Hndol-1-yl)-1- .

plperidinecarboxylate (D12) and sodlum phenyisuifinate In a similar manner to

Description 4 (Case I), heating at 110°C for 16h. 1,1-Dimethylethyl 4-{7-chloro-5-

(phenyisulfonyi)-2,3-dihydro-1H-ndol-1-yi]-1-plperidinecarboxylate (D35) was

obtained as a white solid (80%).

TH-NMR (CDCl,): 5 1.48 (8H, s), 1.61 (2H, m), 1.76 (2H, d, J=11.8), 2.75 (2H4, m), 2.97

(2H, t, J=9.0Hz2), 3.53 (2H, t, J=9.0Hz), 4.21 (2H, m), 4.65 (1H, m), 7.356 (1H, d,
=2.0Hz), 7.47-7.61 (3H, m), 7.61 (1H, d, J=2.0Hz), 7.90 (2H, m).

MS: mvz (M-Bu+H)" 421 & 423, CH=CIN;O,S requires 4768 & 478.

Description 36

1,1-Dimethylethyl 4-{5-{(4-flucrophenyl)sulfonyl]-2,3-dlhydro-1 H-ndol-1-yf}-1-

plperidinecarboxylate (D36) ‘
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Prepared from 1,1-dimethylethyl 4-(5-iodo-2,3-dlhydro-1H-indol-1-yi)-1-
piperidinecarboxylate (D8) and 4-fluorobenzenesuifonyl fluoride (D14) using n-butyl
lithium (1.5 equivalents), in a similar manner to Description 45, 1,1-Dimethylethyl 4-{5-
[(4-fluocrophenyl)sulfonyl]-2,3-dlhydro-1H-Indol-1-yf}-1-piperidinecarboxylate {D36)
was obtained as a yellow foam (48%).

MS: m/z (M-Bu+H)" 405, Ca4H2sFN20,S requires 460.

Description 37

1,1-Dimethylethyl 4-{5-[(2-cyanophenyl)sulfonyl]-2,3-dihydro-1H-indol1-yi}-1-.
plperidinecarboxylate (D37)

Prepared from 1,1-dimethylethyl 4-(5-lodo-2,3-dihydro-1H-ndol-1-yi)-1-
piperidinecarboxylate {(D6) and 2-cyanobenzenesulfonyl fluoride (D16) using t-butyl
lithium (2 equivalents), in a similar manner to Ducrlpﬁon 28. 1,1-Dimethylethyl 4-{5-
[(2-cyanophenyl)sulfonyl]}-2,3-dlhydro-1 H-Indol-1-yi}-1-piperidinecarboxylate (D37)
was purified by silica gel chromatography, then using mass directed preparative HPLC,
and was obtalned as a yellow oll (14%).

MS: m/z (M-Bu+H)" 412, CaxHaN;04S requires 467.

Deascription 38

1,1-Dimethylethyl 4-{5-[(3-cyanophenyi)sulfonyi]-2,3-dlhydro-1H-Iindol-1-yi}-1-
plperidinecarboxylate (D38)

Prepared from 1,1-dimethylethyl 4-(5-lodo-2,3-dihydro-1H-ndol-1-yl)-1-
piperidinecarboxylate {D8) and 3-cyanobenzenesulfonyl fluoride (D17) using t-butyl-
lithium (2 equivalents), in a similar manner to Desecription 28. 1,1-Dimethylethyl 4-{5-
[(3-cyanophenyl)sulfonyl]-2,3-dIhydro-1H-indol-1-yi}-1-plperidinecarboxylate (D38)
was purified on sifica and then using mass-directed preparativa HPLC and was obtained
as a yellow oll (38%).

MS: m/z (M-'Bu+H)" 412, CxHzN;O,S requires 467.

Description 39

1,1-Dimethylethyl 4-{5-[(2-fluorophenyl)sulfonyl]-1H-indol-1-yl}-1-

piperidinecarboxylate (D38) '

Prepared from 1,1-dimethyiethyl 4-{5-[(2-fluorophenyl)sulfonyl}-2,3-dihydro-1--indo}-1-

yi}-1-piperidinecarboxylate (D46) using 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (1.1

equivalents) In a simliar manner to Description 2. An additlonal 0.5 equivalents of 2,3-
-30-
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dichloro-5,8-dicyano-1,4-benzoquinone was added during the reaction and the reaction
stirred for a total of 18h. 1,1-Dimethylethyl 4-{5-{(2-flucrophenyl)sulfonyl]-1 H-indol-1-
yii-1-piperidinecarboxylate (D38) was obtained as a yellow oll (85%).

MS: miz (M-Bu+H)* 403, CoyHxFN;O,S requires 468,

Description 40

1,1-Dimethylethyl 4-{5-[(3-fluorophenyli)sulfonyl]-1H-indol-1-yl}-1-
plperidinecarboxylate (D40) .

Prepared from 1,1-dimethylethyl 4-{5-[(3-fluorophenyi)sulfonyi]-2,3-dlhydro-1H-indol-1-
yi}-1-piperidinecarboxylate (D45) using 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (1.5
equivalents) In a similar manner io Description 2. The reaction was stirmed for a total of
18h. 1,1-Dimethylethyl 4-{5-{(3-fluorophenyl)sulfonyl}-1 H-indol1-yi}-1-
piperidinecarboxylate (D40) was obtalned as a yellow solid (62%).

MS: m/z (M-Bu+H)" 403, C3JHzFN-O,S requires 458.

Description 41

1,1-Dimethylethyl 4«(5-{[3<{methyloxy)phenyijsulfonyl}-2,3-dlhydro-1H-indol-1-yl)-1-
piperidinecarboxylate (D41) .

In an oven dried 3-necked round bottorned flask 1,1-dimethylethyt 4-(5-bromo-2,3-
dihydro-1H-indol-1-yl)}-1-piperidinecarboxylate (D1) (400 mg, 1.05 mmol) was dissolved In
dry THF (5 mi) and cooled to -78°C under argon atmosphere. tert—Butylllthluﬁ (1.5Min
pentane, 1.4 mi, 2.1 mmol) was added dropwise and the mixture was stirred for 10
minutes befora a solution of 3-(Methyloxy)benzenesutfonyl fluoride (D25) (299 mg, 1.57
mmol) in dry THF (2 mi) was added. The reaction mixture was kept at -78 °C before
being aliowed to warm to room temperature. The reaction was monitored by LC-MS.
After 1 hour the reaction was quenched with water and extracted with diethyl ether; the
organics were washed with brine, dried over MgSO, and concentrated to afford a yellow
oll (550 mg). The crude was purified by flash chromatography (20g sllica column) with a
gradient of EIOAc In hexane to produce the desired product 1,1-Dimethylethyl 4-(5-{3-
(methy_loxy)phenyl]sull'onyl}-z,3-d|hydro-1 H-Indol-1-yl)-1-piperidinecarboxyiate
(D41) as a colourless oll (270 mg, 45%).

{H-NMR (CDCl5): 5 1.48 (8H, s), 1.60 (2H, m), 1.75 (2H, m), 2.77 (2H, bt), 3.00 (2H, 1),
3.51 (3H, m), 3.83 (3H,8), 4.25 (2H, bd), 6.32 (1H, d), 7.00 (1H, dd), 7.45 (4H, m), 7.65
(1H, dd).
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Description 42

1,1-Dimethylethyl 4-{5-[(2,4-dimethyi-1,3-thlazol-5-yl)sulfonyi]-2,3-dIhydro-1 H-Indol-
1-yi}-1-piperidinecarboxylate (D42)

Prepared using a method analogous to Description 41 but using the sulfonyl fluoride
(D24).

MS: m/z (M+Na")" 500, CzsHsiN3 O4S; requires 477.

Description 43

1,1-Dimethylethyl 4-{5-{(1,3,5-trimethyl-1H-pyrazol-4-yl)sulfonyi}-2,3-dIhydro-1H-
Indol-1-yl}-1-piperidinecarboxylate (D43)

Prepared using a method analogous to Description 41 but using the sulfonyl fluoride
(D23).

MS: miz (M+Na")' 497, Ca4HaN, O,S requires 474.

Description 44

1,1-Dimethylethyl 4-{5{(2,5-dIfluorophenyl)sulfonyi}-2,3-dlhydro-1H-Indol-1-yf}-1-
plperidinecarboxylate (D44)

1,1-Dimethylethy! 4-(6-odo-2,3-dihydro-1H-indol-1-yl)-1-piperidinecarboxylate {D8) (1.5
g,35 mmol) In dry THF (15 ml) was cooled o -78°C under argon and tert-Bull (1.5M
soln. in pentane; 4.7 ml, 7 mmol) was added dropwise. The resulting pale yellow solution
was stirred at -78°C for 10 mins and then a solution of 2,5-dlflucrobenzenesulfonyl
fluoride (D19) (1.03 g, 5.25 mmol) in dry THF (2 ml) was added dropwise. The reaction
solution was stimed at -78°C for 0.5 h and then allowed to warm to RT over 1 h. Satd. aq.
NH,CI soin. was added and the reaction was diluted with EtOAc. It was then washed with
brine, drled (MgSO,), filtered and evaporated to leave the crude product (1.9 g). This was
purifled on shica eluting with a gradient of 0 -40% EtOAc In hexane to afford 1,1-
dimethylethyl 4-{5-(2,5-dIfluorophenyl)sulfonyl}-2,3-dihydro-1H-Indol-1-yl}-1-
plperidinecarboxylate (D44) (1 g, 60%).

TH-NMR (CDCls): 8 1.47 (8H,s), 1.58 (2H, m), 1.75 (2H, m), 2.77 (2H, bt), 3.02 (2H, t),
3.54 (3H), 4.12 (2H, bs), 8.35 (1H, d), 7.08 (1H, m), 7.18 (1H, m), 7.63 (1H, 8), 7.75 (2H,
m)

Description 45
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1,1-Dimethylethyl 4-{5-{(3-fluorophenyl)sulfonyl]-2,3-dihydro-1 H-indol-1-yI}-1-
plperidinecarboxylate (D45)

1,1-Dimethylethyl 4-(5-lodo-2,3-dihydro-1H-indol-1-yl)-1-plperidinecarboxylata {D8) (856
mg, 2.0 mmol) In dry THF (10 mi) was cooled to -78°C under argon and n-Bull (2.5M
soln. in hexanes; 0.880 ml, 2.2 mmol) was added dropwise, The resulting pale yellow
solution was stired at -78°C for 15 mins and the a solution of 3-flucrobenzenesulfonyl
fluoride (D15) (534 mg, 3.0 mmol} In dry THF (1ml) was added dropwise. The reaction
solution was stirred at -78°C for 0.5h and then aliowed to warm to RT over 1h. Satd.
NH,C! soln. (2 ml) was added and the reaction was diluted with EtOAc. It was then
washed with brine, dried (MgSO,), flltered and evaporated to leave the crude product.
This was purified on sliica sluting with hexane/ EtOAc (4:1 to 2:1) to afford 1,1-
Dimethylsthyl 4-{5-[{(3-lucrophenyl)sulfonyf]-2,3-dlhydro-1 H-Indok1 yi}-1-
plperidinecarboxylate (D45) (214 mg, 23%).

TH NMR (CDCLy) & 1.47 (8H, s), 1.55 (2H, m), 1.74 (2H, m), 2.77 (2H, m), 3.00 (2H, tJ =
8.6 Hz), 3.52 (3H, m), 4.24 (2H, br.m), 6.34 (1H, d J = 8.4 Hz) 7.19 (1H, m), 7.43 (2H,
m), 7.57 (1H, m) and 7.68 (2H, m). MS (electrospray): m/z (M+H)" 481; CaHxFN;O,S
requires M = 480,

Description D46

1,1-Dimethylethyl 4-{5-[(2-luorophenyl)sulfonyl}-2,3-dhydro-1H-indol-1-yl}-1-
piperidinecarboxylate (D48) .
1,1-Dimethylethyl 4-(5-odo-2,3-dlhydro-1H4ndol-1-yl)}-1-piperidinecarboxylate (D6) (656
mg, 1.53 mmol) in dry THF (8 ml) was cooled to -78°C under argon and sec-Bull (1.4M
soln. In cyclohexane; 1.31 ml, 1.84 mmol) was added dropwise. The resulting pale yeliow
solution was stirred at -78°C for 10 mins and then a solution of 2-fluorobenzenesulfonyl
fluoride (D48) (422 mg, 2.37 mmol) In dry THF (2 mI) was added dropwise. The reaction
solution was stimed at -78°C for 1h and then allowed to warm to RT over 1h. Satd. NH,CI
soln. (2 ml) was added and the reaction was diluted with EtOAC. It was then washed with
brine, dried (MgSO,), filtered and evaporaled to leave the crude product 1,1-

. dimethylethyl 4—(5-[(2-ﬂuorophonyl)suIfonyl]-2,3-dlhydro-1H-Indol-1-)_rl}-‘l-

plperidinecarboxylate (D48). This was purified on sllice eluting with hexane/ EtOAc (4:1
to 2:1) to afford the title compound (257 mg, 37%).

1H NMR (CDCly) 3 1.47 (8H, 8), 1.55 (2H, m), 1.75 (24, m), 2.77 (2H, m), 3.00 (2H, tJ =
8.6 Hz), 3.52 (3H, m), 4.24 (2H, br.m), 6.35 (1H, d J = 8.4 Hz) 7.08 (1H, m), 7.26 (1H,
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m, partlally obscured by CHCIs), 7.52 (2H, m), 7.72 (1H, m) and 8.04 {1H, m). MS
(electrospray): m/z (M+H)" 481; C,4HxFN;O4S requires M = 480.

Description 47

1,1-Dimethylethyl 4-{5{(3,5-dlfluorophenyl)sulfonyl]-2,3-dihydro-1H-indol-1-yl}-1-
piperidinecarboxylate (D47) .
1,1-Dimethylethyl 4-(5-lodo-2,3-dihydro-1H-indot-1-yi)}-1-piperidinecarboxylate (D8) (842
mg, 1.5 mmol} in dry THF (8 mi) was cooled to -78°C under argon and tert-Bull (1.5M
soln. In pentane; 2.0 ml, 3.0 mmol) was added dropwise. The resulting pale yelow
solution was atimed at -78°C for 10 mins and then a solution of 3,5-
diflucrobenzenesulfonyl fluoride (D52) (441 mg, 2.25 mmol) In dry THF (2 mi) was added
dropwise. The reaction solution was stirred at -78°C for 1.25h and then allowed to warm
o RT over 2.5h. Satd. NH,Cl soin. (2 ml) was added and the reaction was diluted with
EtOAc. It was then washed with brine, dried (MgSO,), fiitered and evaporated to leave
the crude product. This was purified on silica eluting with a gradient of 0 -25% EtOAc in
hexane to afford 1,1-dimethylethyl 4-{5-[(3,5-dIfluorophenyl)sulfonyi]-2,3-dlhydro-
1H-indol-1-yi}-1-piperidinecarboxylate (D47) (216 mg, 30%).

TH NMR (CDCl;) 5 1.47 (9H, ), 1.55 (2H, m), 1.75 (2H, m), 2.77 (2H, m), 3.02(2H, t J =
8.6 Hz), 3.54 (3H, m), 4.25(2H, br.m), 8.35 (1H, d J = 8.4 Hz), 6.92 (1H, m), 7.40 (2H,
m), 7.45 (1H, d J = 1.6 Hz) and 7.64 (1H, m). MS (electrospray): m/z (M+H)* 479;
CaHaFaNZ0,S requires M = 478.

Description 48

2-Fluorobenzenesulfonyl fluoride (D48)

A 4.1 mixture of calclum fluoride and potassium fluoride (2.91 g, loading 3.45 mmol/g),
which had been prepared In a similar manner to *J. C. S. Chemn. Comm., (1988), 783",
was added to a solution of 2-fluorobenzenesulfonyl chioride (0.088 ml, 0.873 g, 5.0
mmol) In acetonitrile {10 ml), and the mixture stirred at room temperature for 48 h.

The calcium fluoride and potassium fluoride were removed by fiitering through celite,
washing with additional acetonitriie (25 mi). The resuiting solution was evaporated to
dryness. 2-Fluorobenzenasulfonyl fluoride (D48) was obtained as a colouriess oll (470
mg, 53%).

BC-NMR (CDCl): 8 118.5 (d, J = 20Hz), 122.3 (m), 125.7 (s), 131.6 (s), 138.9 (s), 160.5
(d, J = 260Hz).

PCT/GB2005/003835 N?/
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Description 49
2-Chlorobenzenesulfonyl fluoride (D49)
See Table 1.

Description 50
3-Chlorghenzenesulfonyl fluoride (D50)
See Table 1.

Description 51
4-chiorobenzenesulfony! fluoride (D51)
See Table 1.

Description 52
3,5-Difluorobenzenesulfonyl fluoride (D52)
See Table 1.

The following Descriptions were made using the appropriate sulfonyl chioride and a
method analogous to that specified for Description 15 or 48,

Teble 1
Description | Sulfonyl chioride | Method Characterisation -| Noles
number simier to that
described in: .
16 D15 MS: m/z (M+H)" 186, 91%
GyHFNO:S requires 185.
17 D15 MS: m/iz (MHH)® 186, | 89%
CyH,FNO:S requires 185.
18 D15 C-NMR (CDC},): 8 118.7 | Colourless
(d, J=20Hz), 119.2 (d, oil. 84%
. J=10Hz), 128.2 (8), 120.5
(m), 147.9 (dd, J=260Hz
& 10Hz), 152.6 (dd,

-35-
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J=260Hz & 10Hz).
19 D16 BC-NMR (CDCls): 5 117.8 | White solid
' (dd, J=20Hz & 5Hz), 80%
" 119.5 (dd, J=20Hz,
10Hz), 122.5 (m), 124.9

(dd, J=20Hz & 10Hz),
155.7 (d, J=250Hz), 157.7

. (J=240Hz).
20 D15 “C-NMR (CDCL): 8 21.9 | White solid
' (s), 1285 (2C, s), 130.2 | 92% -
l‘é {m), 130.3 (2C, 8), 147.1

(s).

21 D15 “C-NMR (CDCl;): 5 21.3 | Colouriess
(s), 125.8 (s), 128.6 (s), | oll 94%
129.5 (s), 132.8 (d,

J=20Hz), 136.4 (s), 140.2
(8).

D16 TCNMR (CDChL): 520.3 | Colourless

(), 126.8 (s), 130.1 (s), | ol 82%

132.3 (d, J=20Hz), 132.8

. | (8), 135.3 (s), 138.0 (s).

23 .7 D15 MS: m/z (M+H')® 163,
e CoHaFN2zO2S requires 192
D
4 (I.{ b5 MS:. iz (MTHY 196,
CsHeFNO;S2 requires
195.
25 QP | D15 'H-NMR (CDCl,): 5 3.90

WO\O’\: (3H, 8), 7.27 (1H, d), 7.47
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(1H, 8), 7.51 (1H, 1), 7.60
(1H, d)

9F-NMR (CDCh): 8 -
194.8 8

49

"C-NMR (CDCls): 8 127.4
(s), 131.8 (s), 132.0 (d,
J=24Hz), 132.4 (s), 133.6
(s), 136.2 (s).

Yellow
crystalline
solid 96%

WC-NMR (CDCl): 6 126.5
(s), 128.5 (s), 131.0 (s),
134.68 (d, J=20Hz), 135.8
(s). 136.0 (s).

White oil
80%

51

o bl r

C-NMR (CDCh): 5 120.0
(2C. s), 130.1 (2C, 8),
131.4 (d, J=20Hz), 142.7
(s).

White solid
89%

52

D15

YC-NMR (CDClL): 5 114.5
(t, J=26Hz), 112.2-112.5
(2C, m), 135.7 (m),
182.9 (m).

Yellow oll

Description 53

1,1-Dimethylethyl 4-[3-[(dimethylamino)methyl]-5<{phenyisulfonyl)-1 H-Indol-1-yi]-1-
piperidinecarboxyiate (D53) '

1,1-Dimethylethyl 4-{5-(phenyisulfonyi)-1H-indol-1-yl]-1-piperidinecarboxylate (D3) (414
mg, 0.943 mmol) and Eschenmoser’s salt (272 mg, 1.47 mmol) were stirmed in DMF at

55°C under argon for 1h. After cooling, the reaction solution was evaporated to dryness
and the realdue was pariitioned between EiOAc and satd. NaHCO; solution. The organic
layer was separated and washed with further satd. NaHCO; solution (x 1) and brine (x 1).

it was then drled over MgSO,, filtered and evaporated to afford a beige foam (495 mg).

This was purified on silica (20 g) eluting with a gradient of 0 5% MeOH In DCM to afford
1,1-dimethylethyl 4-{3-[(dimethylamino)methyl]-5-(phenylsulfonyl)-1H-indol-1-y1}-1-
piperidinecarboxylate {(D53) (337 mg, 90%).

TH NMR (CDCly) 5 1.49 (9H, ), 1.88 (2H, m), 2.02 (2H, m), 2.28 (6H, s), 2.90 (2H, m).

3.83 (2H, s), 4.34 (3H, m), 7.26 (1H, s, obscured by CHCl;), 7.40 (1H, d J = 8.8 H2), 7.50
-37-
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(3H, m), 7.72 (1H, d J = 8.8 Hz), 7.97 (2H, m) and 8.38 (1H, s). MS (electrospray): m/z
(MHH)" 498; CHeN+O,S requires M = 497.

Description 54

1,1-Dimethylethyl 4-{3-methyl-5-{phenyisulfonyl)-1H-indol-1-yi}-1-
piperidinecarboxylate (D54)

1,1-Dimethylethyl 4{3-{(dimethylamino)methyl]-6-(phenyisulfonyl)-1 H-indol-1-yl}-1-
piperidinecarboxylate (D53) (337 mg, 0.678 mmol) In ethanol (15 ml) was hydrogenated
over 10% Pd/C (200 mg) at room temperature and pressure for 18h. LG/MS showed littie
reaction after this time. The catalyst was filtered and the fiitrate was hydrogenated over
10% Pd/C (500 mg) at 80 psl for 56h; LG/MS showed about 30% conversion. The
catalyst was flitered and the filtrate evaporatad to leave a colouriess oll (278 mg). This
was purifled on silica (10 g) eluting with hexane/EtOAc {3:1 to 3:2) to afford 1,1-
dimathylethyl 4-[3-methyl-5-(phenyisulfonyl)-1H-indo}-1-yl]-1-piperidinecarboxylate
(D54) as a colouriess oll (80 mg). . -

1H NMR (CDCls) 5 1.49 (9H, s), 1.87 (2H, m), 2.00 {2H, m), 2.34 (3H, s), 2.89 (2H, m),
4.31 (3H, m), 7.06 (1H, 8), 7.37 (1H, d J = 8.8 Hz), 7.49 (3H, m), 7.72 (1H, d J = 8.8 Hz),
7.96 (2H, m) and 8.25 (1H, 8). MS (slectrospray): m/z (M+Na)" 477; CxHpoN:0.S
requires M = 454,

Example 1
5-{Phenylsulfonyl)-1-(4-piperidinyl}-1H-Indole hydrochloride (E1)
0y, 42

(J R
"im

1.1-Dimethylethyl 4-[5-{phenyisulfonyl)-1H-indol-1-yl}-1-piperidinecarboxylate (D3) (l290
mg, 0.65 mmol) was dissolved in 4M HCI In 1,4-dloxane (20 ml} at room temperature.

After 1h, the solvent was evaporated to give 5-{phenylisulfonyl)-1-{4-piperidinyl)-14-
indole hydrochloride (E1) as a white solld (245 mg):

-38-
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'H NMR (CD;0D) § 2.21-2.28 (4H, m), 3.28-3.34 (2H, m), 3.54 (2H, d), 4.81 (1H, m),
8.74 (1H, d) 7.50-7.60 (4H, m), 7.71 (2H, 8), 7.93 (2H, d), 8.27 (1H, s); MS: m/z (M+H)+
341; C1sHxSN;0; requires: 340. '

Example 2
1-{1-Methyi-4-piperidinyl)-5-{phenyisulfonyl)-1H-indole hydrochloride (E2)

0D

HOl

A mixture of 5{phenyisulfonyl}-1-(4-piperidinyi)-1+-indole hydrochioride (E1) (120 mg,
0.32 mmol), 37% formaldehyde In water (0.2 ml), and sodium {racetoxyborohydride (0.26
g, 1.3 mmol), was suspended in 1,2-dIchloroethane (5 ml) and stimed for 18 hours at
room temperature. The mixiure was filtered through an SCX cartridge (10 g) washing
with dichioromethane (2 x 10 mi} and methanol (2 x 10 mi) then the product eluted with
10% aqueous ammonia (d = 0.88) In methanal, to give the 1-(1-methyl-4-piperidinyt)-5-
(phenyisulfonyl)-1H-ndole as a white solid. This was treated with 1M HCI In Et;O (1 ml})
and evaporated to give 1-{1-methyl-4-piperidinyl)-5-{phenylsulfonyl)-1 H-Indole
hydrochloride (E2) (60 mg):

'H NMR (de-DMSO) § 2.15 (2H, d), 2.36 (2H, dd), 2.80 (3H, d), 3.18 (2H, dd), 3.55 (2H,
d), 4.77 (1H, brt.), 8.75 (1H, d), 7.55-7.85 (4H, m), 7.70 (1H, dd), 7.82 (1H, d), 7.94 (1H,
d), 8.27 (2H, d), 10.4 (1H, br.s); MS: m/z (M+H)+ 355; CxH22SN:0, requires: 354.

Example 3 .
5-{Phenyisulfonyl)-14{4-piperidinyl)-2,3-dIhydro-1H-Indole hydrochloride (E3a)
Case ()

1,1-Dimethylethyl 4-[5-(phenylsulfonyl)-2,3-dihydro-1H-indol-1-yi}-1-plperidinecarboxylate
(D4), (234 mg, 0.52 mmol) was dissolved in 4M HCl In 1,4-dloxane (20 ml) at roam
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temperature. After 1 h, the solvent was evaporataed to give 5-{phenyisulfonyl)-1-{4-
piperidinyl)-2,3-dihydro-1H-indole hydrochloride (E3a) as a white solid (200 mg):

'H NMR (CD;0D) § 1.86-2.01 (4H, m), 3.01 (2H, t), 3.15 (2H, dt), 3.48-3.67 (4H, m), 3.80
(1H, t&t), .59 (1H, d) 7.49-7.83 (5H, m), 7.86 (2H, d); MS: m/z (M+H)}+ 343; CisHRSNO,
requires: 342

Case (II)

Compound D4 (6.5 g, 14.7 mmol) was dissolved In MeOH (200 mil) and HCI (4M In 1,4-
dioxane, 100 ml) was added at once to give a purple coloured solution which was stimed
at room temperature for 15 minutes. The reaction mixture was then concentrated to
dryness and the resulling material was recrystallised from EtOH (130 mil) to afford the
deslred product (E3a) (4.54 g, 82%).

5-{Phenyisulfonyl)-1-{4-plperidinyl)-2,3-dihydro-1H-indole (E3b)
Case (i)
¥°

Y U0

N
5-(Phenylsulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-Indole hydrochloride {(E3a) (80 mg)
was dissolved In ethyl acetate (25 mi) and washed with sodium bicarbonate, then brine,
dried with magnesium sulphate filtered and evaporated to dryness. 5-(Phenylisulfonyl)-
1-{4-piperidinyi)-2,3-dihydro-1H-Indole (E3b) was obtalned as a yellow ofl (60 mg).
MS: m/z (M+H)" 343, C1sHzN20,S requires 342.

Case (H)
1,1-Dimethylethyl 4-[5-(phenyisulfonyl)-2,3-dihydro-1H-ndol-1-yl]-1-piperidine-
carboxylats (D4) (1.39 g) was slirred in 4M HCl in 1,4-dloxane (5 ml) at room

" temperature for 1h. The solvent was evaporated and the resulting white solld was

partitioned between ethyl acetate (250 ml) and water (250ml). Two drops of concentrated
aq. sadlum hydroxide were added to make the solution baslc. The orgenic phase was
separated and the aqueous layer extracted with ethy! acetate (250ml). The organic
phases were combined and washed with brine (100ml), dried with magnesium sulphate,
filtered and evaporated to dryness, producing 1.02g of yeliow gum. The gum was
recrystallised from ethyl acetate, producing 130mg of white solid. The residues were
evaporated to dryness, producing 880mg of off white foam. 5-(Phenylsulfonyl)-1-{4-

-40 -

e



10

15

20

25

WO 2006/038006 PCT/GB2005/003835 N\

plperidinyl)-2,3-dihydro-1H-Indole (E3b) was obtained (130mg + 890 mg), conslstent
speciroscoplcally with the materlal produced in Case (1).

Example 4
1-<{1-Methyl-4-plperidinyl)-S<{phenyisulfonyl)-2,3-dihydro-1H<ndole hydrochloﬁdo

(E4)

o

Q.

A mixture of 5-{phenylsulfonyl)-1-(4-plperidinyi)-2,3-dihydro-1H-indole hydrochloride
(E3a) (170 mg, 0.45 mmol), 37% formaldehyde in water (0.2 mi}), and sodlum
triacetoxyborohydride (0.382 mg, 1.8 mmol), was suspended In 1,2-dichloroethane (6 ml)
and stimed for 18 hours at room temperature. The mbdure was flitered through an SCX
cartridge (10 g) washing with dichloromethane (2 x 15 mi) and methanol (2 x 15 ml) then
the product eluted with 10% aqueous ammonla (d = 0.88) in methanol, to give a white
solld. This was treated with 1M HCl in ELO (1 ml) and evaporated to give 1-{1-methyl-
4-piperidinyl)-5-{phenylisulfonyl)-2,3-dlhydro-1 H-indole hydrochloride (E4) (137 mg):
1H NMR (ds-DMSO) 5 1.82 (2H, d), 2.00 (2H, dd), 2.71 (3H, d), 2.97 (2H, t), 3.05 (2H,
dd), 3.40 (4H, dd), 3.79 (1H, it), 6.59 (1H, d), 7.48 (1H, s), 7.54-7.83 (4H, m), 7.86 (2H,
dd), 10.5 (1H, br.s); MS: m/z (M+H)+ 357 CxH2SN;O; requires: 356.

Example 5
3,3-Dimethyl-1-{1-methyl-4-piperidinyl)-5{phenylsulfonyl)-2,3-dlhydro-1 H-Indole
hydrochloride (E5)

C{‘

HQ "cn,

To a suspension of 5-lodo-3,3-dimethyl-1-(1-methyl-4-piperidinyl)-2,3-dihydro-1H-ndole
(D8) (370 mg, 1 mmol) and benzenesulfinic acid sodium salt (187 mg, 1.2 mmol) In dry
toluens (8 mi) were added Pd;(dba)s {23 mg, 0.025 mmol), 9,8-dimethy-4,5-
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bis{diphenyiphosphino)xanthene) (xantphos) (29 mg, 0.05 mmol), Cs.CO; (489 mg, 1.5
mmol) and tetrabutylammonium chioride (334 mg, 1.2 mmol), The mixture was stimed
under argon at 80 °C and after 15 hrs It was cooled to room temperaturs, diluted with
dichioromethane and filtered through a pad of ceiite. It was then concentrated to dryness
and the crude (800 mg) was applied to a Blotage (25 + S) amine cariridge and eluted
with a gradient of EtOAc In hexane to Isolate 3,3-dimethy-1-(1 -methyH-plpeddInyl)-s-
(phenyisulfonyl)-2,3-dihydro-1H-indole (130 mg, 34%).

'H-NMR (CDC,): 8 1.26 (BH, s), 1.75 (4H, m), 2.04 (2H, m), 2.30 (3H, s), 2.04 (2H, q),
3.26 (2H, 8), 3.38 (1H, quintet), 6.33 (1H, d, J=8.4 Hz), 7.47 (2H, m), 7.48 (2H, m), 7.62
(1H, d, J=6.4 Hz), 7.89 (2H, d).

The compound was dissolved in methanol and treated with 1 mol eq. of HCI (1M In Et;O)
to make the HCI salt 3,3-Dimethyl-1-{1-methyl-4-piperidinyl)}-5-(phenyisuifonyl)-2,3-
dihydro-1H-indole hydrochloride (E5) after evaporation.

MS: m/z (M+H)" 385, CzHzsN; O2S requires 384.

Example 6
1-<{Octahydro-7-Indolizinyl)-5-(phenyisulfonyl)-2,3-dlhydro-1H-indole hydrochloride
(E6)

¥

o

To a solution of 5-bromo-1-{octahydro-7-indollzinyi)-2,3-dlhydro-1H-Indole (D7) (300 mg,
0.94 mmol) in dry toluene (5.3 ml) were added benzenesulfinic acld sodlum salt (230 mg,
1.4 mmol), Pdz{dba), (22 mg, 0.024 mmol), xantphos (28 mg, 0.06 mmol), CsCO, (457
mg, 1.4 mmol) and tetrabutylammonium chioride (312 mg, 1.12 mmol). The mixture was
stimed at reflux under an argon atmosphere and after 20 hrs it was cooled fo room
temperature, flitered through a pad of cellte and washed with dichioromethane. It was
then concentrated to dryness and the crude (8680 mg) was applied to & Blotage (25 + M)
amins cartridge and eluted with a gradlent of EIOAc in hexane. The desired product was
further puriflad by SCX (1g cariridge, washed with dichloromethane, methanoi and eluted
with methanolic ammonia, and then using mass-~directed preparative HPLC and the
product converted to the HCI salt by adding 1 mol eq. of HCI (1M In E1.0) to a solution of
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the product In dichloromethane. The compound was triturated with ether affording 1-
{octahydro-7-Indolizinyl)-5-{phenyisulfonyi)-2,3-dlhydro-1H-indole hydrochloride
(E6) (11 mg, 3%).

'H-NMR (CD,OD): & 1.78 (2H, m), 2.15 (7H, m), 3.05 (4H, m), 3.60 (3H, m), 3.68 (1H, d),
3.97 (1H, m), 6.58 (1H, d), 7.52 (4H, m), 7.62 (1H, d), 7.88 (2H, d).

MS: m/z (M+H)" 383, CaHaeN2 O3S requires 382.

Example 7
1-{4-Methyl-4-plperidinyl)-3-{phenylsulfonyl)-2,3-dihydro-1H-Indole hydrochloride
(E7)

R Y

See Table 3

Example 8
5-](3-Fluorophenyli)sulfonyl]-1<{4-piperidinyl)-2,3-dihydro-t H-Indole hydrochloride
(E8)

LY

Ha
1,1-Dimethylethyl 4{5{(3-fliorophenyf)sulfonyl}-2,3-dthydro-1H-ndol-1-yi}-1-
piperidinecarboxylate (D45) (210 mg, 0.456 mmol) was treatad with 4M HCI In dioxane
(7.5 mi) and the resulting mbdure was stimed at RT for 1.25h. It was then evaporated to
dryness and the resulting white solid was triturated with dlethyl ether, flitered and dried in
vacuo to afford 5-{(3-fluorophenyl)sulfonyl]-1-{4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (EB) as an off-white solld (170 mg, 84%).
1H NMR (de-DMSO) & 1.82 (4H, m), 3.00 (4H, m), 3.35 (2H, m), 3.50 (2H, t J = 8.4 Hz),
3.85 (1H, m, partially obscured by water), 8.61 (1H, d, J = 8.4 Hz), 7.50 (2H, m), 7.63
(2H, m), 7.71 (2H, m), 8.64 (1H, br, m) and 8.86 (1H, br. m). MS (ES): m/z (M+H)* 361;
C1sHxFN2 O3S requires M = 360. '

-43-



10

15

20

25.

WO 2006/038006 PCT/GB2005/003835

Example 9
5-(2- Fluorophenyl)sulfonyl]-t-{4-plperidinyl)-2,3-dihydro~1H-indole hydrochloride
(E9)

%

HG

1,1-Dimethylethyl 4(5-lodo-2,3-dihydro-1H-indok-1-yi)-1-piperidinecarboxylate (D6) (656
myg, 1.53 mmol) in dry THF (8 ml) was cooled to -78°C under argon and sec-BulLl (1.4M
soln. In cyclohexane; 1.31 ml, 1.84 mmol) was added dropwise. The resulting pale yellow
solution was stimed at -78°C for 10 mins and then a solution of 2-fluorobenzenesuifony)
fluoride (D48) (422 mg, 2.37 mmol) In dry THF (2 ml) was added dropwise. The reaction
solution was stimed at -78°C for 1h and then allowed to warm o RT aver th. Satd. NH,Cl
soln. (2 ml) was added and the reactlon was diluted with EtOAc. It was then washed with
brine, dried (MgS0,), filtered and evaporated to leave the crude product 1,1-
dimethylethyl 4-{5-[(2-fluorophenyl)sulfonyi]-2,3-dihydro-1H-Indol-1y1}~1-
piperidinecarboxylate (D46). This was purified on silica eluting with hexane/ EtOAc (4:1
to 2:1) to afford the litle compound (257 mg, 37%).

1H NMR (CDCh) 5 1.47 (9H, 8), 1.55 (2H, m), 1.75 (2H, m), 2.77 (2H, m), 3.00 (2H, tJ =
8.8'Hz), 3.52 (3H, m), 4.24 (2H, br.m), 6.35 (1H, d J = 8.4 Hz) 7.06 (1H, m), 7.26 (1H,
m, partlally obscured by CHCls), 7.52 (2H, m), 7.72 (1H, m) and 8.04 (1H, m). MS
(electrospray): miz (M+H)* 461; CaHxFN;0O;S requires M = 480.

The 1,1-dimethylethyl 4-{5-[(2-fluorophenyl)suifonyl}-2,3-dihydro-1 H-Indo}-1-yi)}-1-
plperidinecarboxylate (D48) (250 mg, 0.54 mmol) was treated with 4M HC! in dioxane
(7.5 ml) in an analogous manner to that described In E8 to afford 8-(2-
fluorophenyl)sulfonyl}-1-{4-piperidinyl)-2,3-dihydro-1H-indole hydrochioride (ES).
MS (ES): m/z (M+H)" 381; CypH21FN2O,S requires M = 380.

Example 10
54(3,5-Difluorophenyl)suifonyi]-1 -(4-p|perldlnyl)-2.3-dlhydro-1 H-indole
hydrochioride (E10)
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N ha
1,1-Dimethylethyl 4-(5-lodo-2,3-dlhydro-1H-indol-1-yi}-1-piperidinecarboxylate (D6) (842
mg, 1.5 mmol} In dry THF (8 ml) was cooled to -78°C under argon and tert-Bull (1.5M
soin. in pentane; 2.0 mi, 3.0 mmol) was added dropwise. The resulting pale yellow
solution was stired at -78°C for 10 mins and then a solution of 3,5-
difiuorobenzenesulfonyl fluoride (D52) (441 mg, 2.25 mmol) In dry THF (2 ml) was added
dropwisa. The reaction solution was stirred at -78°C for 1.25h and then allowed to warm
to RT over 2.5h. Satd. NH,Cl soln. (2 mi) was added and the reaction was diluted with
EtOAc. It was then washed with brine, dried (MgSO,), filtered and evaporated to leave
the crude product. This was purified on slica eluting with a gradient of 0 -25% EtOAc In
hexane to afford 1,1-dimethylethyt 4-{5-[(3,5-d!lluorophenyl)sulfonyl]-2,3-dihydro-1H-
Indol-1-yi}-1-piperidinecarboxylate (D47) (216 mg, 30%).
1H NMR (CDCly) 8 1.47 (9H, 8), 1.55 (2H, m), 1.75 (2H, m), 2.77 (2H, m), 3.02(2H, t J =
8.8 Hz), 3.54 (3H, m), 4,25(2H, br.m), 6.35 (1H, d J = 8.4 Hz), 8.92 (1H, m), 7.40 (2H,
m), 7.45 (1H, d J = 1.6 Hz) and 7.84 (1H, m). MS (electrospray): m/z (M+H)" 470;
CaH=F2N20,S requires M = 478.
1, 1-Dimethylethyl 4-{5-[(3,5-dIfluorophenyi)sulfonyl}-2,3-dihydro-1 H-indol-1-yi}-1-
plperidinecarboxylate (D47) was treated with 4M HCI In dioxane In an analogous manner
to that described in E8. The product 3-{{3,5-Difluorophenyl)sulfonyl}-1-{4-piperidinyl)-
2,3-dlhydro-1H-Indole hydrochloride {E10) was recrystallised from ethanol.
MS (electrospray): m/z (M#H)" 378; CyHaoF2N2028 requires M = 378,

Example 11
54(4-methyiphenyl)sulfonyi]-1-(4-piperidinyl)-2,3-dihydro-1H-indole (E11)
%@
M3
See Table 2. '
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Example 12
5-{(2-Chlorophenyl)suifonyi]-1-{4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E12)

%

See Table 2.

Example 13
5-{(4-Chlorophenyl)sulfonyl]-1-{4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E13) -

A Y

See Table 2.

Example 14 .
5{(2-flucrophenyt)sulfonyl]-1-(4-plperidinyl}-1H-indole hydrochloride (E14)

See Table 3

Example 15

5-[(4-Fluorophenyl)sulfonyl}-1-{(4-piperidinyi)-2,3-dlhydro-1H-indole hydrochloride
(E15a) and 5-{(4-Fluorophenyl)sulfonyi}-1-{4-piperidinyi)-2,3-dihydro-1H-indole
(E15b)
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Prepared from 1,1-dimethylethyl 4-{5-{(4-flucrophenyl)sulfonyi]-2,3-dihydro-1H-indol-1-
yi}-1-piperidinecarboxylate (D36) in a similar manner to (E3). The crude product was
purifled using mass-directed preparative HPL.C. The appropriate fractions were combined
and evaporated to dryness, and then treated with 1M hydrochloric ackd In dlethyl ether.
This was then evaporatad to dryness, dissolved In propan-2-ol, filtered, and
concentrated. 5-{(4-Fluorophenyl)sulfonyi]-1<{(4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E15a) was crystallised from hot propan-2-ol to give a white solid (23%).
MS: m/z (M+H)" 361, CiH21FN;O,S requires 360.

The crystallisation resldues wera passed down an SCX cartridge eluting with methanol
and then methanol ammonia. 5-[{4-Fluorophenyl)sulfonyi]-1-{(4-piperidinyi)-2,3-
dlhydro-fH-Indole {E15b) was obtalned as a white solid (34%).

"H-NMR (CDCh): 5 1.61 (2H, m), 1.78 (2H, m), 2.69 (2H, td, J=12.2Hz & 2.4Hz), 2.99
(2H, t, J=8.6Hz), 3.19 (2H, m), 3.47 (1H, m), 3.56 (2H, t, J=8.6Hz), 8.32 (1H, d,
J=8.4Hz), 7.12 (2H, m), 7.44 (1H, d, J=1.8Hz), 7.62 (1H, dd, J=8.4Hz & 2.0Hz), 7.80 (2H,
m).

Example 16 .
1-(Hexahydro-~1H-azepin-4-y)-5-(phenyisulfonyl)-2,3-dlhydro-1H-indole (E16a) and
1<{Hexahydro-1H-azepin-4-yl)-5{phenyisulfonyi)-2,3-dihydro-1 H-indole
hydrochloride (E16b)

f

Prepared from 1,1-dimethylethyl 4{5-(phenyisulfonyl}-2,3-dihydro-1H-indol-1-
yilhexahydro-1H-azepine-1-carboxylate (D33) In a similar manner to the method of
Example (E3a). In this case, the product was then purified using an SCX cartridge eluting
with methanol and then methanol ammonla. 1<{Hexahydro-1H-azepin-4-yf)-5-
(phenylsulfonyl)-2,3-dihydro-1H-indole (E16a) was obtalned as a while solld (89%).
MS: m/z (M+H)" 357, CagH24Nz02S requires 356.
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A sample of 1-(hexahydro-1H-azepin-4-yi}-5-(phenyisulfonyl)-2,3-dihydro-1HHndole
(E16a) was then treated with 1M hydrochloric acld in diethyt ether, evaporated to
dryness and freeze dried from water. 1-(Hexahydro-1H-azepin-4-yl)-5-
(phenylsuifonyl)-2,3~dihydro-1H-indole hydrochloride was obtalned as a white solld
{E16b).

"H-NMR (CDCl): § 1.93-2.23 (6H, m), 3.01 (2H, t, J=8.2Hz), 3.17 (2H, m) 3.36-3.49 (2H,
m), 3.58 (2H, t, J=8.4Hz), 3.84 (1H, m), 6.53 (1H, d, J=8.4Hz), 7.45-7.53 (4H, m), 7.69
(1H, d, J=8.0Hz), 7.88 (2H, m), 9.79 (2H, & broad). MS: m/z (M+H)" 357, CaHaN20:S
requires 358.

Exzample 17
5-(Phenylsulfonyl)-1-(3-pyrrolidinyl)-2,3-dihydro-1H-indole (E17a) and 5-
(Phenyisulfonyl)-1-{3-pymrolidinyl)-2,3-dlhydro-1 H=indole hydrochloride (E1j!b)

o) &

Prepared from 1,1-dimethylethyl 3-{5<(phenylsulfonyl)-2,3-dihydro-1H-Indol-1-yi}-1-
pymolidinecarbaxylate (D32} In a similar manner to the method of Example 3a. The
product was purified using an SCX cartridge eluting with methanol and then methanoiic
ammonia. 5-{Phenylsulfonyl)-1-<(3-pyrrolidinyl)-2,3-dihydro-1H-Indole (E17a) was
obtained as a white solld (87%).

MS: miz (M+H)" 329, C,gH20N20,S requires 328.

A sample of 5{Phenylisulfonyl)-1-(3-pyrroliiinyl)-2,3-dlhydro-1H-indole (E17a) was then
treated with 1M hydrochiloric acld In diethyi ether, evaporated to dryness and freeze dried
from water. $<{Phenyisulfonyl)-1-{3-pyrrolidinyl)-2,3-dihydro-1H-Indole
hydrochloride (E17b} was obtained as a white solld.

'H-NMR (CDCL): § 2.21 (2H, m), 3.04 (2H, t, J=6.2Hz), 3.28-3.81 (6H, m), 4.42 (1H, m),
6.43 (1H, d, J=8.0Hz), 7.46-7.54 (4H, m), 7.80 (1H, d, J=7.6Hz), 7.89 (2H, d, J=8.4Hz)
10.02 (2H, s broad). MS: m/z (M+H)" 320, C,sH2N;0,S requires 328.

Example 18
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7-Fluoro-3-{phenyisulfonyl)-1-{4-piperidinyl)-2,3-dihydro-1H-Indole hydrochloride
(E18a) and 7-fluoro-5-{phenylsulfonyl)-1-{4-piperidinyl)-2,3-dihydro-1H-indole
(E18b)

Prepared from 1, 1-dimethylethyl 4-{7-flucro-6-{phenylsulfonyl)-2,3-dihydro-1 H-indol-1-yi]-
1-piperidinecarboxylate (D34) In a similar manner to the method of (Example 3a). 7-
Fluoro-3-(phenylsulfonyl)-1-{(4-piperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E18a) was crystaliised from ethanol and a little diethyl ether giving a white solld (39%).
'H-NMR (CDCl,): 8 1.98 (2H, m), 2.19 (2H, m), 2.96 (2H, m), 3.03 (2H, t, J=8.6Hz), 3.54
(4H, m), 4.11 (1H, m), 7.40 (1H, d, J=1.6Hz), 7.45 (1H, m), 7.49-7.56 (3H, m), 7.89 (24,
m), 9.59 (1H, broad s}, 8.74 (1H, broad s). MS: m/z (M+H)" 361, C,yH2,CIN-O,S requires
360.
The crystaliisation residues were passed down an SCX cartridge eluting with methanol
and then methanol ammonia. 7-Fluoro-5-(phenyisulfonyl)-1 ={4-piperidinyl)-2,3-
dihydro-1H-indole (E18b) was oblalned as a colouriess oll (41%).
'H-NMR (CDCl): 5 1.64 (2H, m), 1.75 (2H, m), 2.69 (2H, td, J=12.2Hz & 2.4Hz), 3.01
(2H, t, J=8.8Hz), 3.18 (2H, m), 3.56 (2H, t, J=0.0 Hz), 3.94 (1H, m), 7.32 (1H,d,
J=1.2Hz), 7.39 (1H, dd, J=12.2Hz & 1.8Hz), 7.46-7.55 (3H, m), 7.80 (2H, m).

Example 19

7-Chloro-5-(phenylsulfonyl)-1-(4-plperidinyl)-2,3-dihydro-1H-indole hydrochloride
(E19a) and 7-chloro-3-{phenyisulfonyi)-1-{4-piperidiny)-2,3-dihydro-1H-Indole
(E18b)

Prepared from 1,1-dimethylethyt 4-{7-chioro-5-{phenylisulfonyi)-2,3-dlhydro-1H-indol-1-yf}-
1-piperidinecarboxylate (D35) in a simllar manner to description (E3a). 7-Chloro-3-
(phenylisulfonyi)-1-{4-piperidinyl)-2,3-dthydro-1H-indole hydrochloride (E19a) was
crysiallised from ethanol and was oblalned as a white solld (35%).
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'H-NMR (CDCl): 5 1.68 (2H, m), 2.23 (2H, m), 2.98 (4H, m), 3.50 (4H, m), 4.78 (1H, m),
7.39 (1H, d, J=1.6Hgz), 7.47-7.57 (3H, m), 7.62 (1H, d, 1.6Hz), 7.90 (2H, m), 8.60 (1H, s
broad), 8.73 (1H, s broad). MS: m/z (M+H)" 377 & 379, C;sH2 CIN-O,S requires 376 &
378.

The crystalllsation residues were passed down an SCX cartridge eluting with methanol
and then methanol ammonia. 7-Chioro-3-(phenylisulfonyl)-1-{4-piperidinyl)-2,3-
dihydro-1H-Indole (E19b) was obtalned as a whie solid (54%). '

'H-NMR (CDCly): 5 1.64 (2H, m), 1.77 (2H, m), 2.88 (2H, td, J=12.2Hz & 2.0Hz), 2.96
(2H, t, J=8.8Hz), 3.14 (2H, m), 3.58 (2H; t, J=9.0Hz), 4.59 (1H, m), 7.34 (1H, d,
J=2.0Hz), 7.48-7.55 (3H, m), 7.60 (1H, d, J=2.0Hz), 7.80 (2H, m).

The following examples: E11 — E13, E24 — E26, were prepared by the coupling of a 1,1-
Dimethylethyl 4-{5-lodo-2,3-dlhydro-1H-Indol-1-yi)-1-piperidinecarboxylate (D8) with
sulfonyl fluorides (D18), (D21), (D22), (D48), (D50) and (D51), followed by an acid
catalysaed deprotection step using methods analogous (see notas column) to those
spedified in the fully exempiified cases Examples E8 or E10.

Table 2

Example | Sulfonyl | Indolinyl | Method | Spectral Characterisation Notes
number | Fluoride | Hallde

E11 ) E10 | MS (ES): miz (M+H)"
357; CxoHauNLO,S
requires M = 356

E12 D49 D6 E9 | MS (ES): miz (MtH) Product
377 and 379; recrysialiised

C,sH2CIN,O2S requires from ethanol
M= 3786 and 378.

E13 D51 D8 E9 |MS (ES) miz (WHH) Product
377 and 378; recrystsillsed
CyoH21CIN;O,S requires | from sthanol
M = 378 and 378

E24 D50 De E10 | MS (ES): miz (M+H)' Product
377 and 379; recrystallised

CysHxCIN2O,S requlres from ethanol /
M = 376 and 378. diethyl ether
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E25 D18 be E10 | MS (ES): miz (M\+H)"
379; CigHznFaN202S req.
M = 378,

E26 D21 D6 E10 | MS (ES): miz (M#H)"
357; CpHuN20:S
requiras M = 356,

Example 20

2-{[1-{4-Piperidinyl)-2,3-dlhydro-1H-indol-5-yi]sulfonyl}-benzonitrile hydrochloride
(E20)

See Table 3

Example 21

3-{[1-{4-Pliperidinyl)-2,3-dlhydro-1H-Indol-5-yl]sulfonyi}benzonitrile hydrochloride
(E21)

+°

See Table 3

Example 22
5-{(3-Fluorophenyl)sulfonyi]-1-{4-piperidinyl)-1 H-indole hydrochloride (E22)
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,’0
F

CH

"See Table 3

Example 23

5~{[3-(Methyloxy)phenyljsulfonyi}-1-{4-piperidinyl}-2, 3-dihydro-1 H-indole
hydrochloride (E23)

See Table 3

Example 24
5-(3-Chlorophenyl)sulfonyl]-1-{4-piperidinyl)-2,3-dihydro-1 H-indole hydrochloride
(E24)

2aF

See Table 2

Example 25
5-1(3,4-Dfluorophenyl)sulfonyl}-1<{4-piperidinyl)-2,3-dIhydro-1H-Indole
hydrochloride (E25) '

%

P.

See Table 2
-52-
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Example 26

5-[(3-Methyiphenyi)sulfonyl]-1-{4-piperidinyi)-2,3-dihydro-1H-indole hydrochioride
(E26)

See Table 2

Example 27
5{(2,5-Difluorophenyl)sulfonyi]-1-{4-piperidinyi)-2,3-dihydro-1H-indole
hydrochloride (E27)

¥

See Table 3

5-[(2,4-Dimethyli-1,3-thlazol-5-yl)sulfonyl]-1-{4-piperidinyi)-2,3-dihydro-1 H-Indole
hydrochloride (E28)

See Table 3

Example 29
1-{4-Piperidinyl)-5-[(1,3,5-trimethyl-1 H-pyrazol-4-yl}sulfonyl]-2,3-dlhydro-1H-indole
hydrochloride (E208)
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See Table 3

The following examples E7, E14, E20-£23, E27-E29, were prepared by the acid
medlated deprotection of the appropriate fert-butyl carbamate D31, D37, D38, D40-D44,
m. n aat-:h case the method utllised Is analogous (ses notes column) to that specified
In the fully exempiifled cases E1, E3a or EB.

Table 3
Example | Starting { Method Spectral Characterisation Notes
number | material
E7 D31 EB | TH NMR (de-DMSO) 0 1.22 (3H,
8), 1.83 (2H, m), 2.29 (2H, m),
2.90 (2H, t J = 8.4 Hz), 3.08
(4H, m), 3.50 (2H, m, partially
obscured by water), 8.89 (1H, d,
J = 8.4 Hz), 7.50 (2H, m), 7.59
(3H, m), 7.87 (2H, m) and 8.82
(1H, br, m). MS (electrospray):
miz (M+H)" 357; CxpHaNz02S
requires M = 356.
E14 D46 Et | MS: m/z (M+H)" 359, Product precipitated
CieH1gFN2O4S requires 358 from dlethyl ether to
give a white solid
E20 D37 E3a | MS: miz (M+H) 3688, Product crystaliieed |
CxHzFNs04S req. 367. from hot ethanol to
give yetlow solid
E2 D38 E3a | MS: miz (M+H)' 368, Product purified by
CaH21FN2O4S req. 367. HPLC, converted to
HC! salt with 1M
HCI in diethyl ether
and crystallised
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from hot ethanol to
glve yellow solid

E1

MS: m/z (M+H)" 359,
CioH1sFNzO,S req. 358.

Compound was
precipitated from

diethyl ether as
cream solid

E23

D41

E1

MS: miz (M+H)' 373,
CaxHaNz03S requires 372

E1

Solvent for reaction
is @ mix of
methanol and 4M
HCI in 1,4-dioxane;
reaction time ls 1.6
h

MS: m/z (M+HY® 370,

CrHaxFaN20,8 requires 378.

Reaclion time Is 18

hours; product
recrysialilsed from
IPrCH

E1

MS: miz (M+H')' 378,
CaHzN3;023; requires 377,

Solvant for reaction |
ls mix of methanol
and 4M HCl In1,4-

dloxane; puriftsd by
8CX end Blotage

eminated sliica
chrometography;
converted to HCI
salt by freating
methanolic solution
of free base with
1M HCl in ather

Et

MS: miz (M+H')* 375,
C1oH20N4O28 requires 374.

Solvent for reaction
is 1:2 methanol :
AM HCl In1 .4~
dioxane; purified
by SCX cartridge
and converted to
HCL sait by treating
methanolic aofution
with iIM HCl In

ather
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Example 30 .
1-{1-Methyl-3-pyrrolidinyi)-5-(phenyisulfonyi)-2,3-dihrydro-1H-indole hydrochloride
(E30)

*8

“oH,

A solution of 5<{phenylsuifonyl)-1-(3-pyrrolidinyl)-2,3-dihydro-1H-indole (E17a) (115 mg,
0.350 mmol, 1.0 equivalents) and formaldehyde (0.13 mi, 37% by wt. In water, 1.756
mmol, 5.0 equivalents) in dichloroethane (2.0 ml) was stirmed at room temperature for 10
minutes. Triacetoxyborohydride (287 mg, 1.40 mmol, 4.0 equivalents) was added '
portionwise and the solution stirred at room temperature for 1.5 hours. 1116 reaction
mixture was evaporated (o dryness and the resldues portioned between dichloromethane
{30 ml) and aqueous saturated sodium bicarbonate (20 ml). The organic phase was
separated, washed with an additional 15 mi of sodium bicarbonate solution, the brine (15
mi), dried with magnesium sulphate and evaporated to dryness. The resulting colouriess
oll was purified using an SCX cartridge, eluting with methanol and then methanol
ammonia (1M). The appropriate fractions were combined and evaporated to dryness,
producing 105mg of colouriess oll. This was then treated with
1M hydrochloric acld in diethyl ether and evaporated to dryness. The product was freeze
dried from water. 1<{1-Methyl-3-pyrrolidinyl)-5-(phenyisulfonyl)-2,3-dlhydro-1H-

indole hydrochloride (E30) was obtained as a white solk (102 mg, 77%).
MS: miz (M+H)" 343, CygHzNz0,S requires 342,

Example 31
1-{1-Methylhexahydro-1H-azepin-4-yl}-5-(phenyisuifonyl)-2,3-dihydro-1H-indole

hydrochloride (E31)
O} "o
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Prepared from 1-(hexahydro-1H-azepin-4-yl)-5-(phenytsulfonyi)-2,3-dihydro-1H-ndole
(E16a) and formaldehyde in a simllar manner to Example 4. The reaction mixture was
evaporated to dryness, dissolved in dichloromethane, washed with saturated aqueous
sodlum bicarbonate twice, then brine, dried with magnesium sulphats, filtered and
avaporated to dryness; before purification using an SCX cartridge and treatment with 1M
hydrochloric acid in diethyl ether. The product was freeze dried from water. 1-{1=-
Methylhexahydro-1H-azepin-4-yl)-S-{phenyisulfonyl)-2 3-tihydro-1H-indole
hydrochloride (E31) was obtained as a white solld (68%).

MS: miz (M+H)" 371, C24HN;0:S requires 370.

7-Chloro-1-{1-methyt-4-plperidinyl)-3-{phenyisutfonyi)-2,3-dihydro-1H-indole
hydrochloride (E32)

Prepared from 7-chloro-5-(phenyisulfonyl)-1-(4-piperidinyl)-2,3-dihydro-1H-indole (E19b)
and formaidehyde in a simiiar manner to E4. The reaction mbdure was evaporated to
dryness, dissolved In dichloromethane, washed with saturated aqueous sodium
bicarbonate twice, then brine, dried with magnesium sulphate, flitered and evaporated fo
dryness; before purification using an SCX cartridge and treatment with 1M hydrochloric
acld In dlethyl ether. 7-Chioro-1-{1-methyl-4-piperidinyl)-8-(phenyisulfonyi)-2,3-
dihydro-1H-indole hydrochloride (E32) was crystallised from ethanol with a litle diethyl
ether and was oblalned as a pale yaliow solld (60%).

© MS: m/z (M+H)" 391 & 383, CxHzCIN,O,S requlres 390 & 392.

Example 33
1-(1-Ethyl-4-piperidinyl)-5-{(3-fluoraphenyl)sulfonyl]-1 H-indole hydrochloride (E33)

-5T-
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Prepared from 1,1-dimethylethyl 4-{5-[(3-fluorophenyi)sulfonyf}-1H-ndol-1-yl}-1-
piperidinecarbaxylate hydrochioride (E22) In a simllar manner to Example 37 but using
acstaldehyde In place of 2-methylpropanal. The crude product was purified using Mass
Directed Reverse Phase chromatography, an SCX cartridge and then purified on sllica,
eluting with dichloromethane and methanol (0-20%). The appropriate fractions were
combined and evaporated to dryness. The residues wers treated with 1M hydrochloric
acld In dlethyl ether. 1-(1-Ethyl-4-piperidinyl)-5-[(3-fluorophenyl)sulfonyl]-1H-indole
hydrochloride (E33) was precipitated from dlethyl ether and was obtalned as a yellow
solid (3%).

MS: miz (M+H)" 387, CxHaFN1Q;S requires 386,

Example 34
5-[(3,5-Difluorophenyl)sulfonyl]-1-{1-propyl-4-piperidinyl)-2,3-dlhydro-1 H-indole
hydrochloride (E34)

Y

Prepared from 5-(3,5-difiuorophenyl)sulfonyf}-1-(4-plperidinyl)-2,3-dihydro-1H-indale
hydrochloride {(E10) and proplonalkiehyde in a simllar manner to Example 37 however,
the product was not purifled by Mass Directed Reverse Phase chromatography, but
instaad was purified on silica eluting with dichioromesthane and methanol (0-20%). The
appropriats fractions were combined and evaporatad to dryness. The residues were
dissolved in dichloromethane and treated with 1M hydrochioric acld In dlethyl ether. 5=
[(3,5-Difluorophenyl)sulfonyl]-1-{1-propyi-4-piperidinyl)-2,3-dihydro-1H-Indole
hydrochlioride (E34) was tl:len crysialiised from propan-2-ol, and was obtained as a
yellow solid (47%).
MS: miz (M+H)" 421, CgHaF2N2O28S requires 420.
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Example 35

1-{1-Ethyl-4-pliperidinyl)-5-{(3,5-dfluorophenyl)sulfonyl}-1 H-indole hydrochioride
(E35) :

This was prepared from 5-{(3,5-difluorophenyl)sulfonyl]-1-(1-ethyl-4-plperidinyl)-2,3-
dihydro-1H-indole hydrochloride (E51) using 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
using a method analogous to that dascribed In D2. The crude product was purified on
slica, eluting with dichioromethane and methanol (0-20%), and then using Mass Directed
Reverse Phase chromatography. The product was dissolved In dichloromethane and
treated with 1M hydrochloric acld in diethyl ether. 1-{1-Ethyl-4-piperidinyl)-5-[(3,5-
difiuorophenyf)sulfonyi}-1--indole hydrochloride (E33) was crystallised from hot
propan-2-of and was obtalned as a white solld (5%).

MS: m/z (M+H)" 405, C21HxaFaN.0,S requires 404.

Exampla 38
1{1(1-Methyiethyl)-4-plperidinyi]-5-{phenylsulfonyl)-2,3-dihydro-1H-indole
hydrochloride (E36)

A suspension of 5-(phenyisulfonyl)-1-(4-plperidinyl)-2,3-dihydro-1H-indole (E3b) (150mg,
0.396mmol, 1.0 equivalenis), sodium triaceloxyborohydride (338mg, 1.58mmol, 4.0
equivalents) and acetone (0.044ml, 0.584mmol, 1.5 equivalents) in dichloroethane (3ml)
was stimed at room temperature for 40h. The crude product was purifled using an SCX
cartridge, eluting with methanol and then methanol/ammonia. The appropriata fractions
were evaporated (o dryness. The residues were partitioned between ethyl acetate and
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water. The organic phass was separated, washed with water, dried with magnesium
sulphate, flitered, and evaporated to dryness. The resldues were treated with 1M
hydrochloric acld in diethyl ether, evaporated to dryness and precipitated from dlethyl
ether. 1{1~(2-Methylethyl}-4-piperidinyl]-5-{phenyisulfonyi)-2,3-dlhydro-1H-ndole
hydrochloride (E38) was obtalned as a white solid (26%).

TH-NMR (CDCly): 5 1.48 (8H, m), 1.94 (2H, m), 2.84 (4H, m), 3.00 (2H, t, J=8.2Hz), 3.51
(3H, m), 3.61-3.74 (3H, m), 6.31 (1H, m), 7.44-7.53 (4H, m), 7.67 (1H, m), 7.89 (2H, d,
J=6.8Hz), 12.3 (1H, s broad).

MS: m/z (M+H)" 385, CHaeN;O;S requires 384.

Example 37

1-[1-2-Methylpropyl)<4-piperidinyl}-5-(phenylsulfonyl)-2,3-dihydro-1H-ndole
hydrochloride (E37)

A suspension of 5-(phenylsulfonyl)-1-{4-piperidinyl}-2,3-dIhydro-1H-Iindole (E3b) (100 mg,
0.291 mmol, 1.0 equivalents), sodium triacstoxyborohydride (83 mg, 0.438 mmol, 1.5
equlivalents) and 2-methylpropanal (0.040 m}, 0.438 mmol, 1.5 squivalents) In 1,2-
dichloroethane (2 mil) was stimed at room temperature for 20h. The reaction mixture was
partitioned between saturated aquecus sodlum bicarbonate (20 mi) and dichioromethane
(20ml). The organic phase was separated, washed with brine (20mi), dried with
magnesium sulphate, filtered, and evaporated to drynass. The reaction mixture was
purified by Mass Direcied Reverse Phase chromatography, producing the formate salt of
the product, which was then dissolved In dichloromethane and treated with 1M
hydrochloric acld in diethyl ether. 1{1-{2-methylpropyl)-4-plperidinyl]-5-
(phenyisulfonyl)-2,3-dlhydro-1H-indole hydrochloride (E37) was then precipitation
from dlethyl ether, and was obtalned as a white solid (61 mg, 48%).

TH-NMR.(CDCls): § 0.81 (2H, m), 1.18 (2H, d), 1.33 (2H, m), 1.89 (2H, m), 2.24 (1H, m)
2.80-2.92 (4H, m), 3.01 (2H, t), 3.61-3.70 (4H, m), 4.22 (1H, m), 8.32 {1H, m), 7.45-7.568
(4H, m), 7.68 (1H, m), 7.71 (2H, m), 122 (1H, s broad). MS: m/z (M+H)" 388,
CzHaxN202S requires 398.
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Exampie 38 1-]1-{2,2-dimethyipropyl)-4-piperidinyl]-5-{phenyisulfonyl)-2,3-dlhydro-
1H-Iindole (E38)

Ses Table 4.

Example .’;B
1-(1-Ethyl-4-piperidinyl)-3-{phenyisulfonyi)-2,3-dlhydro-1H-indole hydrochloride
(E39)

10 See Table 4.

Example 40

5<4{Phenyisulfonyl)-1-{1-propyl-4-piperidinyi)-2,3-dihydro-1H-indole hydrochloride
(E40)

15
See Table 4.

Example 41

5{(4-Fluorophenyl)sulfonyi]-1{1-methyl-4-piperidinyl)-2,3-dihydro-i H-indole
20 hydrochioride (E41)
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See Table 4.

Exampie 42
54(2,5-DHluorophenyl)sulfonyl]-1-{1-sthyl-4-piperidinyi)-2,3-dihydro-1 H-indole
hydrochioride (E42)

2

Seea Table 4.

Example 43
5-[(2,5-Difluorophenyi)sulfonyl]-14{1-{1-methylethyl)-4-piperidinyl]-2,3-dlhydro-1H-

indole hydrochloride (E43)
P

See Table 4.
Example 44

5-{(2,5-Diflucrophenyl)sulfonyl]-1-{1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E44)
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Ho
See Table 4.
Example 45
5-{(2-Fluorophenyi)sulfonyf]-1-[1-{1-methylethyl)-4-piperidinyi]-2,3-dIhydro-1H-

indole hydrochioride (E45)

See Table 4.

Example 46
5-[(2—Fluorophonyl)sulfonyi]—1 «{(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrachloride (E48)

Hol

5-[(2-Fluorophenyl)sulfonyl}-1-{4-piperidinyi)-2,3-dihydro-1H-indole hydrochloride

(GSK703427A) (ES) (370 mg, 0.928 mmol) was dissolved In 1,2-dichloroethane (11 mi)

and proplonaldehyde (270 mg, 4.64 mmol) was added. After 10 minutas NaHB(OAc)s

(787 mg, 3.71 mmol) was added and the mbdure was left stirring for 18 hrs. The reaction

mixture was dliuted with dichloromethane (40 ml), washed with potassium carbonate
-83-
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(5%, 2 x 25 ml), brine and drled over MgSO,. The solution was concentrated to afford the
crude material as a yellow oll (322 mg) which was purified by flash chromatography
(Flashmaster, 20g cartridge) with a gradient of MeOH (0-5%) in dichloromethane. The
desired product as free base (281 mg, 0.7 mmol) was dissolved In a small amount of
MeOH and treated with HCI (1M In Et,O, 0.77 mmol, 0.77 ml) to make the HCI salt; the
solvent was removed and resulting white solld was triturated with hexane first and then
recrystallised from isopropancl (230 mg In ca. 20 mi). the desired product 3-[(2-
fluorophenyl)sulfonyl]-1-(1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E48)was Isolated as white cryslals (183 mg, 45%).

TH-NMR ((CD3);SO): 5 0.91 (3H, t), 1.70 (2H, m), 1.84 (2H, d), 2.05 (2H, q), 2.89 (8H, m),
3.52 (4H, 1), 3.87 (1H, m), 6.62 (1H, d), 7.41 (3H, m), 7.60 (1H, d), 7.70 (1H, m), 7.96
(1H, ¢).

MS: miz (M+H')" 403, CoHZzFNZO4S requires 402.

Examplo 47

5-(3-Fluorophenyl)sulfonyl]-1-{1-methyl-4-piperidinyl)-2,3-dihydro-1H-indole

hydrochloride (E47) '
%

Ha

A suspension of 5-[(3-fluorophenyl)sulfonyl]-1-{4-piperidinyl)-2,3-dithydro-1H-Iindole
hydrochloride {EB) (111 mg, 0.28 mmal) in 1,2-dichlorosthane (3 ml) was treated with
37% aqueous formakishyde (0.113 ml, 1.4 mmol) and the mixture was stired at RT for
10 minutes. Sodium triacetoxyborohydride (237 mg, 1.12 mmol) was then added and the
mixture was stimed at RT for an additional 2h. Dichloromethane (20 ml) was then added
and the resulting mixture was washed with 5% aqueous K;CO, solution (2 x 10 mi) and
brine (1 x 10mi). The organic solution was dried over MgS04, flitered and evaporated to
ieave a pale yellow oll. This was dissolved In dichloromethane (3 mi) and treated with 1M
HCl in diethyl ether. The resulting cloudy solution was evaporated to dryness and the
residue was triturated with diethyl ether to afford a white solld. This was filtered and dried
In vacuo to afford 5-{(3-fluorophenyl)sulfonyl]-1-{1-methyl-4-piperidinyl)-2,3-dlhydro-
1H-indole hydrochloride {E47), 63 mg (55%).

MS (electrospray): m/z (M+H)" 375; CaHasFN2OsS requires M = 374,
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Example 48

5-[(2-Flucrophenyl)sulfonyf]-1-{1-methyi-4-plperidinyi)-2,3-dihydro-1H-indole
hydrochloride (E48)

%

See Table 4.

Example 49

5-[(2-Chlorophenyl)sulfonyl]-1-{1-msthyl-4-plperidinyl)-2,3-dihydro-1}H-indole
hydrochioride (E48)

See Table 4.

Example 50
5-1(3,5-Diflucrophenyl)sulfonyl]-1-(1-methyi-4-piperidinyl)-2,3-dihydro-1 H-indole
hydrochloride (E50)

%

See Table 4.

Example 51
5(3,5-Difluorophenyl)sulfonyl]-1-(1-ethyl-4-piperidinyl)-2,3-dihydro-1 H-indole
hydrochiloride (E51)

CE
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%

See Table 4.

Example
5-](3,5-Diflucrophenyl)sulfonyi]~1{1-{1-methlyethyl)-4-piperidinyi)-2,3-dihydro-1 H-

indole hydrochloride (E52)
. °\\£
m
Example 53

5-{{3-Chlorophenyl)sulfonyl}-1-{1-methyi-4-piperidinyl)-2,3-dihydro-1H-Indole
hydrochioride (E53)

: L)

Ses Table 4.

Ha
See Table 4.

Example 54
5-/(3-Chlorophenyl)sutfonyl]-1-{1-ethyl-4-piperidinyl)-2,3-dihydro-1H-indole

hydrochloride (E54)
% ;
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Soe Table 4,

Example 55

5-[(3-Fluorophenyl)suifonyi]-1-{1-ethyl-4-piperidinyi}-2 3-dihydro-1 H-indole
hydrochioride (E55)
0‘.

See Table 4.

Example 58

5-[(3-Fluorophenyl)sulfonyl]-1-(1-propyl-4-piperidinyl)-2,3-dithydro-1 H{ndole
hydrochioride (E58)
%

Sea Table 4.
Example 57 .
54(3-Fluarophenyl)sulfonyi]-1-{1-{t-methlyethyl)-4-piperidinyi)-2,3-dthydro-1 H-

indole hydrochloride (E5T)
%

Sea Table 4.

Example 58
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54{(2-Filuorophenyl)sulfonyl]-1-{1-ethyl-4-piperidinyl)-2,3-dthydro-1H-Indole

hydrochloride (E58)
i
Ha
See Table 4.
5
Example 59
34(3,4-Diffuorophenyl)suifonyi}-1-{1-methyi-4-piperidinyl)-2,3-dihydro-1{H-indole
hydrochloride (E59)
R4
F
p\ Ha

10 See Table 4.
Example 60
5-{(3,4-Difluorophenyl)sulfonyi]-1<{1-ethyl-4-piperidinyl)-2,3-dihydro-1 H-indole
hydrochloride (E60)

%
Ha

15
See Table 4.
Example 61

5(3,4-Diflucrophenyl)sulfonyl}-1-{1-propyl-4-piperidinyi)-2,3-dihydro-1H-indole
20 hydrochloride (E61)
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See Table 4.

Example 62

5-4(3,4-Difiuorophenyl)sulfonyl]-1{1-{1 -mhlyothyl)ﬂlpeﬂdlnyl)-z,a-dlhydl:odﬂ-
Indole hydrochloride (E82)

See Table 4.

Example 63
5-{(3-Msthyiphenyl)sulfonyi]-1<{(1-ethyl-4-plperidinyl)-2,3-dlhydro-1H-indole
hydrochloride (E63)

See Table 4.
Example 64

5-(3-Methylphenyl)sulfonyi]-1{1-propyl-4-piperidinyl)-2,3-dihydro-1H-indole
hydrochloride (E64)
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The following examples: E38 — E45, E48 - E64 were prepared by the reductive amination
of secondary amine examples: EB, E9, E10, E12, E24, E25, E26, E27, using the
specified carbonyl compounds. in each case the method utilised Is analogous (see notes
column) to that specified in the fully exemplified cases: E30, E37, E48 or E47.

Table 4
Example | Starting | Carbonyl Method | Spectral Noles
number | amine | Compound characterisation
E38 E3b 2 2-dimethy- | E37 MS: miz (M+H)+ Free base — white
Ipropanal 413, C24H32N2028 | sold crystaliieed
requires 412. from methanol —
not purified
further or
converted to salt
E39 E3b acetaldehyde | E37 MS: m/z (M+H)+ White salid
371, C21H26N202S
requires 370
E40 E3b Proplon- E37 MS: miz (M+H)+ Cream solid
aldehyde 385, C22H28N202S
requires 364.
E41 E15b | Formalin E30 MS: miz (M+H)+ Crystallised from
375, propanon-2-ol
C20H23FN2028 | &nd disthyl ether
asa
requires 374 white slld
E42 E27 Acetaldehyde | E46 MS: miz (M+H+)+ | Salt lsclated
407, without .
C21H24F2N202S | Srystalisation or
requires 408 trituration

-70-
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Ed3 E27 | Acetone E48 | MS: miz (M*H¥)r | Sat isoiated
421, without
C22H26F2N2028 | Cryetalisation or
requlres 420 trituretion
E44 E27 | Propion- E46 | MS: miz (MtH)+ | Saitisolated
aldehyde 421, without
C22H26F2N2028 | STystallisation or
requires 420 trituration
E45 ) Acetone E46 | MS: miz (MtH+)+ | Reaction ima =5
403, deys
C22H27FN2028
requires 402,
E48 E9 Formalin E47 MS (ES): m/z
(M+H)+ 375;
C20H23FN202S
. requires M = 374
E49 E12 Formalin E47 MS (ES): m/z Reaction time =
(M+H)+ 391 and 3h; product
393: recryst. From
C20H23CIN2028 | ETOH
requires M = 390
and 392, .
ES0 E10 Formalin E47 MS (ES): m/z Reaction time =
(M+H)+ 383; 3.6h
C20H22F2N2028
requires M = 392
E51 E10 Acetaldehyde | EAT MS (ES): m/z Reaction ime =
(M+H)+ 407; 20h
C21H24F2N2028
requires M = 408
E&2 E10 | Acetone E47  |MS (ES; miz Reaction time = 2
- (M#H)+ 421; days
C22H26F2N2028
req. M = 420.
ES53 E24 Formalin E47 MS (ES): m/z Reaction time =
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(M+H)+ 391 and 14h
393;
C20H23CIN202S
req. M = 380 and
302,
E54 E24 Acetaldehyde | E47 MS (ES): m/z Reactlon tirhe =
(M+H)+ 405 and 14h; product
407; purified by HPLC
C21H25CIN202S :’:; ::t“:l:""
req. M = 404 and
408 ' Eo4
ESS ) Acetaldehyde | E47 MS (ES): mz Raaction time =
(M+H)+ 389; 14h; product
C21H25FN2028 | "cyst From
) requires M = 388 ProH
E56 ES Propion- E47 MS (ES): m/z Reaction time =
aldehyde (M+H)+ 403; 14h; product
C22H27FN202s | "ecyst From
requires M = 402 IPrOH / EtOH
E57 E8 Acstone E47 | MS(ES): mvz Reeclion ime = § |
(M+H)+ 403; days; product
C22H27FN2025 | Puriied by HPLC
req. M = 402 before conversion
o HCl salt as In
. Eb4
E58 E® Acetaldehyde | E47 MS (ES): m/z
(M+H)+ 380,
C21H26FN202S
req. M = 388
E59 E25 Formalin E47 MS (ES): miz Reaction tme = 3
(M+H)+ 383; days; product
C20H22F2N2025 | Purifled by
req. M = 392. chromatography
on slica gel
aluting with 0-3%
MeOH In CH,Clz
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prior to HCT sait
formation

E60 E25 Acelaldehyde | E47 MS (electrospray): | Reaction ime =3
m/z (M+#H 407, | deys product
C21H24F2N2028 | Purified by

requires M = 408. chrometography
on siica gel

eluting with 0-3%
MeOH In CH,Cl,
prior to HCI salt
formation

E61 E25 Propion- E47 MS (ES): miz Reaction time = 3
aldehyde (M+H)+ 421; days product
C22H26F2N2025 | Purified by

req. M = 420, chromatography
on sllica gel
oluling with 0-3%
MeOH In CH,Cl,
prior to HCI salt
formation

E62 E25 Acetone E47 MS (ES). m/z Reaction ime = 6
(MHH)+ 421; days product
C22H26F2N202S | Puriied by

req. M = 420. chromatography
on sliica gel
eluting with 0-3%
MeOH In CH.Cl;
prior to HCI salt
formation

E63 E26 Acetaldehyde | E47 MS (ES): m/z Reaction time =
(M+H)+ 385; 1.5h product
C22H2BN2028 req, | Purified by

M= 384, chrometography
on sliica get
elufing with 0-
7.5% MeOH In
CHCl, prior to
HCI salt formation
EG4 E26 Proplon- E47 MS (ES): m/z Reaction time =
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aldehyde

(M+H)+ 398;
C23H30N202S req.
M = 398,

1.5h product
purified by
chromatography
on ellica gel
eluting with 0-
7.5% MeOH In
CH;Cly prior to
HC salt formation

Example 65

3-Methyl-5-(phenylsulfonyl)-1-{4-piperidinyl)-1H-indole nydroéhlonue (E6%)

1,1-Dimethylethyl 4{3-methyl-5~(phenylsulfonyl)-1H-indol-1-yl]-1-piperidinecarboxylate
(D54) (80 mg, 0.1756 mmol) was treated with 4M HCI In dioxane (5 ml) as described In
Example EB to afford 3-methyl-8-{phenyisulfonyl)-1-(4-piperidinyl)-1H-indole
hydrochloride {E835) as a while solid (54 mg, 85%).
1H NMR (de-DMSO) 3 2.05 (2H, m), 2.18 (2H, m), 2.32 (3H, s), 3.10 (2H, m), 3.40 (2H,
m, obscured by H;0), 4.75 (1H, m), 7.38 (1H, 8), 7.62 (3H, m), 7.68 (1H, m), 7.78-(1 H,d
J = 8.8 Hz), 7.98 (2H, m), 8.17 (1H, s) and 8.89 (2H, br, d). MS (electrospray): m/z

(M+H)" 354; CaHzNZ0:S requires M = 354.

Pharmacological data

Compounds of the Invention may be tested for In vitro blological activity In accordance

with the following cyclase assay:

Cyclase Assay

0.5pl of test compound In 100% dimethylsulfoxide (DMSO) was added to a white, solid
384 well assay plate (for dose response measurements the top of the concentration
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range is 7'.5|.|M final). 10! of washed membranes of HeLa 5HT, cells (for preparation
see WO 98/27081) In basic buffer (50mM HEPES pH 7.4 (KOH), 10mM MgCl,, 100mM
NaCl, 10uM 3sobutyl-1-methyixanthine (IBMX) (Sigma-Aldrich)) was added to all wells
followed by 10ul 2 x ATP buffer {l.e. basic buffer containing 3mM ATP) with 5-HT (ata
concentration equivalent to a dose response of 4 x ECg,). The resultant mixture was then
incubated at room temperature for 30-45 minules to allow cAMP production.

CcAMP praduction was then measured using the DiscoveRx™ HitHunter™
chemiluminescence cAMP assay kit (DiscoveRx Corporation, 42501 Albrae Street,
Fremont, CA 84538; Product Code: 80-0004L) or any other sultable cAMP measurement
assay. '

ICs values were estimated from arblirary designated unit (ADU) measurements from a
Perkin Elmer Viewiux instrument using a four parameter loglsfic curve fit within EXCEL
(Bowen, W.P. and Jerman, J.C. (1965), Nonlinear regression using spreadsheets.
Trends in Pharmacol. Scl,, 16, 413-417). Functional Kj values were calculated using the
method of Cheng, Y.C. and Prussof, W.H. (Biochemical Pharmacol (1973) 22 3089-
3108). plCq and fpK; are the negative log10 of the molar ICs, and functional K|

respectively.

The compounds of Examples E1-4, 8, 8-28, 30-37, 39-60 and 63-85 were tested In the
above cyclase assay and showed affinity for the 5-HT, receptor, having pK, values = 8.0
at human cloned 5-HTg receptors. The compounds of Examples ES, 7, 20, 38 and 61-682
wers also tested In the above cyclase assay and showed affinity for the 5-HT, raceptnr
having pK, values > 6.5 at human doned 5-HT, receptors.
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Claims

1. A compound of formula (l) or a pharmaceutically acceptable salt or sclvate
thereof:

A\ﬂ R,
0
Ry
(\)
R |‘>

()
whereln:
R’ represents hydrogen or C,.4 alkyl optionally substituted by one or more (e.g. 1, 2 or 3)
halogen or cyano groups;
R? represents C, 4 alkyl or R? may be linked to R to form a (CHa)s, (CHa)s or (CHa)s
group;
m represents an integer from zero to 4, such that when m s greater than 1, two R?
groups may be linked to form a CH,, (CHa)., CH:OCH; or (CH.)s group;
p represants an integer from zero io 2; .

*="= represents a single or a double bond;
R’ represents Cy. alkyl or =O;
n represents an Integer from zero to 2;
R* represents halogen, cyano, haloC,.s alkyl, haloC,.¢ alkoxy, Ci.¢ alkyl, Cyg alkoxy, Cie
alkanoyl or a group —CONR’R%;
q represents an Integer from zero to 3;
R® and R’ independently represent hydrogen or C,.s alkyl or together with the nitrogen
atom to which they are attached foim a nitrogen contalning hetsrocyclyl or nitrogen
containing heteroaryl group;
A represents an —aryl, -heteroaryl, -aryl-aryl, -aryl-heteroaryl, -heteroaryl-aryl or
—heteroaryt-heteroaryl group;
wherein sald aryl and heteroaryl groups of A may be optionally substituted by one or
more (e.g. 1, 2 or 3) substituents which may be the same or different, and which are
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selected from the group consisting of halogen, hydroxy, cyano, nitro, trifluoromethy,
trifluoromethoxy, C..s alkyl, triflucromethanesulfonyloxy, pentafluoroethyl, C,4 alkoxy,
arylCqq alkoxy, Cy. alkylthlo, Cy.5 alkoxyC,.s alkyl, Cs.; cycloalkylCys alkoxy, Cy.4 alkanoyl,
C,.¢ 8lkoxycarbonyl, Cy.s alkyisulfonyl, C,4 alkylsulfinyl, C,4 alkylsulfonyloxy, Ci.a
alkyisulfonyiC,., alkyl, arylsulfonyl, aryisulfonyloxy, aryisulfonylC,4 alkyl, C,.o
alkylsulfonamido, C..s alkylamido, G, alkyisulfonamidoC,_¢ alkyl, C1 alkylamidoC;.e
alkyl, arylsulfonamido, aryicarboxamido, arylsulfonamidoC,., alkyl, arylcarboxamidoC,.
alkyl, aroyl, aroyiC,., alkyl, arylC.. alkanoyl, or a group CONR’R" or SONRR",
wherein R* and R* independently represent hydrogen or Cy.4 alkyl or R* and R* together
with the nitrogen atom to which they are aitached may form a nitrogen contalning
heterocyclyl or nitrogen containing heteroaryl group.

2. A compound of formula (l) as defined in clalm 1 or a pharmaceutically acceptable
salt or solvate thereof, wherein R’ represents hydrogen or C,. alkyl.

3 A compound of formula (1) as defined In claim 1 or 2 or a pharmaceutically
acceptable salt or soivate thereof, whereln A represents an optionally substituted phenyl,
thiazolyl or pyrazolyl, wherein the optional substituents are selected from the group
consisting of halogen, CN, C4.; alkyl and C,3 alkoxy.

4, A compound of formula (l) as defined In claim 1 or a phammaceutically acceptable
salt or solvate thereof, which Is a compound of E1-EG5.

5. A pharmaceutical composition which comprises a compound as defined In any of
the preceding claims, or a pharmacsutically acceptable salt or solvate thereof, and a
phamacsutically acceptable carrier or exciplent.

6. A compound as defined In any one of claims 1 to 4 or a pharmaceutically
acceptable salt or solvate thereof for use In therapy. '

7. A compound as defined in any one of clalms 1 to 4, or a pharmaceutically
acceptable salt or solvate thereof, for use in the treatment of depression, amdety,
Alzheimer’s disease, age related cognitive deciine, ADHD, obeslty, mild cognitive
impalmment, schizophrenia, cognitive deficlts In schizophrenla and stroke.
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8. The use of a compound of formula (l) as defined in any one of dalms 1 to 4, or a
pharmaceutically acceptable salt or solvate thereof, In the manufacture of a medicament
for the treatment or prophylaxis of depression, anxdety, Alzhelmer’s disease, age related
cognitive decline, ADHD, obesity, miid cognitive impalrment, schizophrenia, cognitive
deficits in schizophrenia and stroke.

9. A pharmaceutical composition as defined In clalm 5 for use In the treatment of
depression, andety, Alzheimer's disease, age related cognitive decline, ADHD, cbesity,
mild cognitive impairment, schizophrenla, cognitive deficits in schizophrenia and stroke.

10. A method of treating depression, anxiety, Alzhelmer’s disease, age related
cognitive dacline, ADHD, obesity, miid cognltive impalment, schizophrenia, cognitive
deficits in schizophrenia and stroke which comprises administering a safe and
therapeutically effective amount to a patient In need thereof of a compound of formula (1)
as defined in any one of claims 1 to 4 or a pharmaceutically acceptable salt or solvate
thereof.
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DERIVADOS DE INDOL SUSTITUIDOS CON 5-SULFONIL-1-PIPERIDINIL
COMO ANTAGONISTAS DEL RECEPTOR 5-HT8 PARA EL TRATAMIENTO
DE TRASTORNOS DEL CNS

MEMORIA DESCRIPTIVA

Esta invencién describe derivados de indol novedosos que tienen
actividad farmacéutica, procedimientos para su preparacién, composiciones
que los contienen y su uso en el tratamiento de CNS y otros trastornos.

Los antecedentes de la presente invencion incluyen las
siguientes publicaciones:

DE 19838666 (Mueller, T) describe la preparacién de derivados
de indol mediante la reaccién intramolecular de alquinos en la presencia de un
catalizador heterogéneo.

WO 99/33800 (Hoechst) describe unas series de derivados de
indol como inhibidores del Factor Xa.

WO 99/43654 (Genetics Institute Inc.) describe unas series de
derivados de indol reclamados para ser Gtiles como inhibidores de fosfolipasa
en el tratamiento de inflamacion.

WO 02/085892 (Wyeth) describe unas series de derivados de
aminobenzazol como ligandos 5-THg que se reivindican por ser (tiles para
trastornos del sistema nervioso central.

Una clase novedosa estructuraimente de compuestos se han
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encontrado novedosos ya que poseen potencia antagonista en el receptor 5-
HTs. Los compuestos que proseen la potencia antagonista en el receptor 5-
HTs son capaces de interferir con los efectos fisioloégicos de 5-HT en el
receptor -HTg y pueden ser antagonistas o agonistas inversos.

La presente invencion por lo tanto provee, en un primer aspecto,
un compuesto de férmula (I) o su sal farmacéuticamente aceptable:

A\ﬁ R,
0% :

en donde

R' representa hidrogeno o alquilo de Ci¢ opcionaimente
sustituido por uno o mas (por ejemplo, 1, 2 6 3) grupos halégeno o ciano;

R? representa alquilo de Cyg 0 R? se puede enlazar a R' para
formar un grupo (CHz)2, (CHz)s 0 (CHa2)4;

m representa un nimero entero de cero a 4, tal que cuando m es
mayor de 1, dos grupos R? se pueden enlazar para formar un grupo CHa,
(CHz)2, CH20CH;z o (CHz)s;

p representa un nimero entero de cero a 2,

===T representa un enlace sencilio o doble;
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R® representa alquilo de C.¢ 0 =0;

n representa un nimero entero de cero a 2;

R* representa halégeno, ciano, haloalquilo de Ci., halolaicoxi de
C1.s, alcoxi de C,., alcanoilo de C1.¢ 0 un grupo -CONR®R®;

q representa un numero entero de cero a 3;

R® y R? representan independientemente hidrégeno o alquilo de
C1s 0 junto con el atomo de nitrdgeno al cual estan unidos forman un grupo
heterociclilo que contiene nitrégeno o heteroarilo que contiene nitrégeno;

A representa un grupo -arilo, -heteroarilo, -aril-arilo, aril-
heteroarilo, -heteroaril-arilo o -heteroaril-heteroarilo;

en donde dichos grupos arilo y heteroarilo de A se pueden
sustituir opcionalmente por uno o mas sustituyentes (por ejemplo 1, 2 o 3) que
pueden ser el mismo o diferente, y que se seleccionan del grupo que consiste
de haldgeno, hidroxi, ciano, nitro, trifluorometilo, trifluorometoxi, alquilo de C1.q,
trifluorometanosulfonilo, pentafluoroetilo, alcoxi de Cig, arilalcoxi de Cis,
alquiltio de C,.g, alcoxi Cys-alquilo Cy, cicloalquilo Cayr-alcoxi Cyg, alcanoilo
de Cig, alcoxicarbonilo de Cis, alquilsulfonilo de Cis, alquilsulfinilo de Cig,
alquilsulfoniloxi de C.g, alquilsulfonilC,e-alquilc de Ci4, arilsulfonilo,
arilsulfoniloxi, arilsulfonilalquilo de C1.s, alquilsulfonamido de C1.s. alquilamido
de Cie, alquilsulfonamido Cig-alquilo Ciga, alquilamido Cig-alquilo Cig,
arilsulfonamido, arilcarboxamido, arilsulfonamidoalquilo de Cia.
arilcarboxamidoalquilo de C.g, aroilo, aroilaiquilo de C.., arilalcanocilo de Cy.,

o un grupo CONR®R™ o SO:NR°R', en donde R® y R'® representan

Sy



10

15

20

independientemente hidrégeno o alquilo de C1.s 0 R? y R junto con el dtomo
de nitrégeno al cual estdn unidos pueden formar un grupo heterociclilo que
contiene nitrégeno o heteroarilo que contiene nitrégeno;

0 sus solvatos.

Como se usa aqul, el término “alquilo” {cuando se usa como un
grupo o como parte de un grupo) se refiere a una cadena hidrocarburo recta o
ramificada que contiene el nimero especifico de atomos de carbono. Por
ejemplo, alquilo de C1.4 significa una cadena hidrocarburo recta o ramificada
que contiene por o menos 1 y més de § dtomos de carbono. Los ejempios de
alquilo incluyen, pero no se limitan a, metilo (Me), etilo (et), n-propilo, i-propilo,
n-hexilo e i-hexilo.

Como se usa aqui, el término “alcoxi® (cuando se usa como un
grupo o como parte de un grupo) se refiere a un radical alquiléter, en donde el
témino “alquilo”™ se define anteriomente. Los ejemplos de alcoxi incluyen,
pero no se limitan a, metoxi, etoxi, n-propoxi, i-propoxi, n-pentoxi, e i-pentoxi.

E! término “cicloalquilo de Ca.;” como se usa aqul se refiere a un
anillo hidrocarburo monociclico saturado de 3 a 7 atomos de carbono. Los
ejemplos de dichos grupos incluyen ciclopropilo, ciclobutilo, ciclopentilo,
ciclohexilo y cicloheptilo.

El tdmino “halégeno” se usa aqul para describir un grupo
seleccionado de flior, cloro, bromo y yodo.

El término “haloalquilo de C+5° como se usa aqul se refiere a un

grupo alquilo de C1¢ como se define aqul en donde por lo menos un atomo de

A0
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hidrégeno se reemplaza con un atomo de haldgeno. Los ejemplos de dichos
grupos incluyen fluoroetilo, trifluorometilo o trifluoroetilo y lo similar.

El término “haloalcoxi de C1¢" como se usa aqul se refiere a un
grupo alcoxi de C1.s como aqui se define en donde por lo menos un dtomo de
hidrégeno se reemplaza con un atomo de halégeno. Los ejemplos de dichos
grupos incluyen difluorometoxi o trifluorometoxi y lo similar.

El término “arilc® como se usa aqul se refiere a un anillo
hidrocarburo monociclico o biclclico de Ca.12 en donde por lo menos un anillo
es aromético. Los ejemplos de dichos grupos incluyen fenilo, naftilo o
tetrahidronatftalenilo y lo similar.

E! término “heteroarilo” como se usa aqui se refiere a un anillo
aromatico monociclico de 5-86 miembros o aromatico biciclico de 8-10
fusionado que contiene de 1 a 4 heterodtomos seleccionados de oxigeno,
nitrégeno y azufre. Los ejemplos de dichos anillo aromaticos monociclicos
incluyen tienilo, furilo, furazanilo, pirrolilo, triazolilo, tetrazolilo, imidazolilo,
oxazolilo, tiazolilo, oxadiazolilo, isotiazolilo, isoxazolilo, tiadiazolilo, piranilo,
pirazolilo, pirimidilo, piridazinilo, pirazinilo, piridilo, triazinilo, tetrazinilo y lo
similar. Los ejemplos de dichos anillos aromaticos fusionados incluyen
quinolinilo, isoquinolinilo, quinazolinilo, quinoxalinilo, pteridinilo, cinolinilo,
ftalazinilo, naftiridinilo, indolilo, isoindolilo, azaindolilo, indolizinilo, indazolilo,
purinilo, pirrolopiridinilo, furopiridinilo, benzofuranilo, isobenzofuranilo,
benzotienilo, benzoimidazolilo, benzoxazolilo, benzoisoxazolilo, benzotiazolilo,

benzoisotiazolilo, benzoxadiazolilo, benzotiadiazolilo, y lo similar.

al
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Los grupos heteroarilo, como se describen anteriormente pueden
estar enlazados al resto de la molécula via un atomo de carbono o, cuando
esta presente, un 4tomo de nitrégeno adecuado excepto donde se indica de
otra manera.

El término “heteroarilo que contiene nitrégeno” tiene la intencién
de representar cualquier grupo heteroarilo como se define anteriormente que
contiene un 4tomo de nitrdgeno.

Serd apreciado que en donde los grupos arilo o heteroarilo
mencionados anteriormenteno tienen méas de un sustituyente, dichos
sustituyc'antes se pueden enlazar para formar un anillo.

El término “heterociclilo” se refiere a un anillo saturado o
parcialmente insaturado monociclico de 4-7 miembros que contiene de 1 a 4
heteroétomos seleccionados de oxigeno, nitrégeno o azufre; o un sistema de
anillo saturado biclclico o parciaimente insaturado de 8-12 miembros
fusionado que contiene de 1 a 4 heterdtomos seleccionado de oxigeno,
nitrégeno y azufre. Los ejemplos de dichos anillos monociclico incluyen
pirrolidinilo, azetidinilo, pirazolildinilo, oxazolidinilo, piperidinilo, piperazinilo,
morfolinilo, tiomorfolinilo, tiazolidinilo, hidantoinilo, valerolactamilo, oxiranilo,
oxentanilo, dioxolanilo, dioxanilo, oxatiolanilo, oxatianilo, ditianilo,
dihidrofuranilo, tetrahidrofuranilo, dihidropiranilo, tetrahidropiranilo,
tetrahidropiridinilo, tetrahidropirimidinilo, tetrahidrotiofenilo,
tetrahidrotiopiranilo, diazepanilo, azepanilo y lo similar. Los ejemplos de

dichos anillos biciclicos incluyen indolinilo, isoindolinilo, benzopiranilo,

&L
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quinuclidinilo, 2,3,4,5-tetrahidro-1H-3-benzazepina, tetrahidroisoquinolinilo y lo
similar.

El término “heterociclilo que contiene nitrégeno” tiene la intencién
de representar cualquier grupo heterociclilo como se define anteriormente que
contiene un atomo de nitrégeno.

En una modalidad se provee un compuesto de férmula (I), o su
sal aceptable farmacéuticamente, en donde:

R' representa hidrégeno o alquilo de C1.;

m representa 0 6 1;

R? representa alquilo de C1.3 0 R? se puede enlazar a R! para
formar un grupo (CHz)s;

nrepresenta0, 16 2;

R? representa alquilo de C.3;

p representa 0, 1 6 2;

qrepresenta 06 1;

R* representa hal6geno; y

A representa un fenilo, tiazolilo o pirazolilo opcionaimente
sustituido en donde los sustituyentes opcionales se seleccionan del grupo que
consiste de halégeno, CN, alquilo de Cy3 y alcoxi de Cy.3;

0 sus solvatos.

En ciertas modalidades, R'representa hidrégeno o alquilo de C1.s
(por ejemplo metilo, etilo, n-propilo, i-propilo o 2,2-dimetilpropilo). En una

modalidad, R' representa hidrégeno o metilo.

>
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En una modalidad, m representa 0 6 1, mas particularmente 0.

En una modalidad, R? representa alquilo de Ci.3 (por ejemplo,
metilo) o R? se puede enlazar a R’ para formar un grupo (CHz)s.

En una modalidad, n representa 0 6 1, méas particularmente 0.

En una modalidad, R® representa alquilo de Ci.3 (por ejemplo

metilo).
En una modalidad, n representa 2 y R® representa metilo.
En una modalidad, p representa 0, 1 6 2 mas particularmente 1.
En una modalidad q representa 0 6 1, mas particularmente 0.
En una modalidad, R* representa halégeno, mas particularmente
F o Cl

En una modalidad, A representa un fenilo, tiazolilo o pirazolilo
opcionalmente sustituido, mas particularmente fenilo, en donde los
sustituyentes opcionales se seleccionan del grupo que consiste de halégeno
(por ejemplo, F o CI), CN, alquilo de C,_3 (por ejemplo metilo) y alcoxi de Cy.3
{(por ejemplo metoxi).

Los compuestos preferidos de acuerdo a ia invencién incluyen
ejemplos de E1-EB5 como se muestra posteriormente, o su sal o solvato
farmacéuticamente aceptable.

Los compuestos de formula () pueden formar sus sales de
adicién 4cida. Sera apreciado para uso en la medicina las sales de los
compuestos de férmula (l) deben ser famacéuticamente aceptables. Las

sales farmacéuticamente aceptables incluyen aquellas descritas por Berge,

&
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Bighley and Monkhouse, J. Pharm. Sci., 1877, 68, 1-8. El término “sales
farmacéuticamente aceptables” incluye sales preparadas a partir de bases no
toxicas farmacéuticamente aceptables que incluyen bases organicas y bases
inorganicas. Las sales derivadas a partir de bases inorganicas incluyen de
aluminio, amonio, calcio, cobre, férricas, ferrosas, de litio, magnesio, sales
manganicas, manganosas, potasio, sodio, zinc, y lo similar.

Las sales derivadas de bases no tdxicas orgénicas
farmacéuticamente aceptables incluyen sales de aminas primarias,
secundarias y terciarias, aminas sustituidas que incluyen aminas sustituidas
de origen natural, aminas cliclicas, y resinas basicas de intercambio iGnico,
tales como arginina, betaina, cafeina, colina, N,N'-dibenciletilendiamina,
dietilamina, 2-dietilaminoetanol, = 2-dimetilaminoetanol,  etanolamina,
etilendiamina, N-etil-morfolina, N-etilpiperidina, glucamina, glucosamina,
histidina, hidrabamina, isopropilamina, lisina, metilglucamina, morfolina,
piperazina, piperidina, resinas de poliamina, procalna, purinas, teobromina,
trietilamina, trimetilamina, trishidroxilmetilamino metano, tripropilamina,
trometamina, y lo similar. Cuando un compuesto de la presente invencién es
basico, las sales se pueden preparar a partir de acidos no tdxicos
faémmaceuticamente aceptables, que incluyen &cidos inorganicos y organicos.
Dichos 4cidos incluyen d&cido acético, bencenosulfénico, benzobico,
camforsulfénico, cltrico, etanosulfénico, fumdarico, glucénico, glutdmico,
bromhidrico, clorhidrico, isetionico, lactico, maléico, maélico, mandélico,

metanosulfénico, micico, nitrico, pamoico, pantoténico, fosforico, succinico,

o
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sulfarico, tartarico, p-toluenosulfénico, y lo similar.

Los ejemplos de sales farmacéuticamente aceptables incluyen
sales de amonio, calcio, magnesio, potasio, y sodio, y aquellas formadas a
partir de acidos maléico, fumarico, benzoico, ascérbico, paméico, succlnico,
clorhidrico, sulfirico, bismetilensalicilico, metanosulfénico, etanosulfénico,
propibnico, tartarico, salicllico, cltrico, glucénico, aspértico, estedrico,
paimitico, itacénico, glicélico, p-aminobenzoico, glutdmico, bencenosulfénico,
ciclohexilsulfamico, fosférico y nitrico.

Los compuestos de formula (I) se pueden preparar en forma
cristalina o no cristalina, y si es cristalina, pueden ser opcionalmente
solvatados, por ejemplo, como el hidrato. Esta invencién incluye dentro de su
alcance solvatos estoicométricos (por ejemplo, hidratos) asi como compuestos
que contienen cantidades variables de solvente (por ejemplo, agua).

Ciertos compuestos de formula (I) son capaces de existir en
formas estereoisoméricas (por ejemplo, diastereoisémeros y enantibmeros) y
al invencion se extiende a cada uno de estas formas estereocisoméricas y sus
mezclas que incluyen racematos. Las diferentes formas estereoisoméricas se
pueden separar una de otra mediante métodos usuales, o cualquier isémero
dado se puede obtener mediante sintesis esterecespecifica o asimétrica. La
invencién también se extiende a cualquiera de sus formas tautoméricas y sus
mezclas.

La invencién objeto también incluye compuestos etiquetados

isotépicamente, que son indicados para aquellos descritos en la formula (I) y
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los siguientes, pero para el hecho de uno o méas dtomos se reemplazan por un
atomo que tiene una masa atdmica o nimero de masa diferente de la masa
atbmica o nimero de masa usualmente predominante. Los ejemplos de
isétopos que se pueden incorporan en compuestos de la invencidn incluyen
istopos de hidrégeno, carbono, nitrdgeno, oxigeno, fésforo, filior, yodo, y
cloro, tal como 3H, 11C, 14C, 18F, 1231 y 125I.

Los compuestos de la presente invencibn y las sales
famacéuticamente aceptables de los compuestos que contienen los isétopos
anteriormente mencionados y/u otros isétopos de otros atomos estan dentro
del alcance de la presente invencion. Los compuestos etiquetados
isotépicamente de la presente invencion, por ejemplo aquellos en los cuales
los isétopos radioactivos tales como 3H, 14C, se incorporan, son Utiles en
ensayos de distribucion de tejido en farmacos y/o sustratos. Los isétopos
triturados, es decir, 3H y carbono-14, es decir 14C son particularmente
preferidos para su fécil preparacién y detectabilidad. Los isétopos 11C y 18F
son particularmente Gtiles en PET (tomografla de emisién positron) e isétopos
1251 son particularmente (tiles en SPECT (tomograffa computarizada de
emisién de foton simple), todos (utiles en la imagen del cerebro. Ademas, la
sustitucion con isétopos mas pesados tales como deuterio es decir, 2H, puede
producir ciertas ventajas terapéuticas que resultan de la estabilidad
metabdlica mayor, por ejemplo vida media in vivo incrementada o
requerimientos de dosificaciéon reducidos y, por lo tanto, pueden ser preferidos

en algunas circunstancias. Los compuestos etiquetados isotdpicamente de
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formula (I) y los siguientes de esta invencién generaimente se pueden
preparar al llevar a cabo los procedimientos descritos en los esquemas y/o en
los ejemplos posteriores, al sustituir un reactivo etiquetado isotépicamente
faciimente disponible para un reactivo etiquetado no isotépicamente.

La presente invencién también provee un procedimiento para la
preparacién de un compuesto de formula (I) o su sal farmacéuticamente
aceptable, cuyo procedimiento comprende:

(a) hacer reaccionar un compuesto de formula (l1).

(n

en donde R'® es como se define para R o un grupo N-protegido,

R, R, R, m,n p gy == soncomo se definen anteriormente y L'
representa un grupo saliente adecuado tal como un atomo de halégeno (por
ejemplo, bromo o0 yodo) o ftrifluorometilsulfoniloxi, con un compuesto de
férmula A-SO2-H (o0 A-SH) seguido por una etapa subsecuente), en donde A
es como se define anteriormente y en adelante como remocidn necesaria de
un grupo N-protegido R'™.

(b) la desproteccion de un derivado protegido de un compuesto
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de férmula (l); y en adelante opcionaimente.

(c) la interconversién a otros compuestos de formula () y/o la
formacién de una sal y/o solvato farmacéuticamente aceptable.

(d) la metalaciéon de un compuesto de férmula (ll) seguida por la
reaccién con un electréfilo de arilsulfonilacién apropiado para formar un
compuesto de féormula (l), seguido por el procedimiento (b) o (c) si es
necesario.

El procedimiento (a) en donde un compuesto de formula (ll) se
frata con un compuesto de férmula A-SOzH usualmente comprende el uso de
condiciones bésicas y se puede llevar a cabo mas convenientemente al usar
una sal adecuada del compuesto A-SO2H (por ejemplo, sal de sodio) en un
solvente apropiado tal como sulféxido de dietilo, en la presencia de una sal de
metal de transicién tal como yoduro de cobre () y un aditivo adecuado tal
como N,N'-dimetiletilendiamina.

El procedimiento (b) en donde un compuesto de formula () se
trata con un compuesto de formula A-SH usualmente comprende el uso de
condiciones basicas por ejemplo, al usar una sal adecuada del compuesto A-
SH {por ejemplo, sal de sodio) en un solvente apropiado tal como N,N-
dimetilformamida, en la presencia de una sal metdlica adecuada tal como
yoduro de cobre (I), seguido por el uso de un oxidante adecuado tal como
4cido 3-cloroperbenzoico, dcido peracético, monoperoxiftalato de magnesio o
monopersulfato de potasio. De manera altemativa, el compuesto de férmula

(Il) se puede tratar ventajosamente con un compuesto de férmula A-SH en la

Q@
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presencia de una base tal como terc-butéxido de potasio en un solvente
apropiado tal como tolueno en la presencia de un catalizador metdlico
adecuado, por ejemplo, una mezcla de una fuente de paladio apropiada tal
como tris(dibencilidenoacetona)dipaladio (0) y un ligando apropiado tal como
(oxidi-2,1-fenilenoc)-bis(difenilfosfina), seguido por la oxidacidbn como se
describe anteriormente.

En los procedimientos (a) y (b), los ejemplos de grupos
protectores y el significado para su remocién se pueden encontrar en T.W,
Greene °“Protective Groups in Organic Synthesis” (J. Wiley and Sons, 1991).
Los grupos protectores amina adecuados incluyen sulfonilo (por ejemplo
tosilo), acilo (por ejemplo acetilo, 2'2'2'-tricloroetoxicarbonilo,
benciloxicarbonilo o t-butoxicarbonilo) y arilalquilo (por ejemplo bencilo), que
se pueden remover por hidrélisis (por ejemplo, al usar un acido tal como acido
clorhldrico) o reductivamente (por ejemplo, hidrogendlisis de un grupo bencilo
o remocién reductiva de un grupo 2’2’ 2'-tricloroetoxicarbonilo al usar zinc en
acido aceético) como apropiado. Otros grupos protectores amina adecuados
incluyen trifluoroacetilo (-COCF3) que se pueden remover mediante hidrélisis
catalizada de base 0 una resina de fase sdlida unida a un grupo bencilo, tal
como una resina Merrifield unida al grupo 2,6-dimetoxibencilo (enlace Eliman),
que se puede remover mediante la hidrélisis catalizada acida, por ejemplo con
acido trifluoroacético. Un grupo protector amina adicional incluye metilo que se
puede remover al usar métodos estandar para N-dealquilacién (por ejemplo,

cloroformiato de 1-cloroetilo bajo condiciones basicas seguidas por el
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tratamiento con metanol).

El procedimiento (c) se puede realizar al usar los procedimientos
de interconversion convencionales tales como epimerizacion, oxidacién,
reduccion, alquilacién reductiva, alquilacién, sustitucion nucleofilica o
aromética electrofilica, hidrélisis de éster o formacién de unién de amida. Por
ejemplo, la N-dealquilacién de un compuesto de férmula (I} en donde R'
representa un grupo alquilo para proporcionar un compuesto de fdormula (1) en
donde R' representa hidrégeno. Serd apreciado que dicha interconversién
puede ser la intercoversién de derivados protegidos de formula () que se
pueden desproteger subsecuentemente seguido por la interconversion.

Ademas, el procedimiento (c) puede comprender, por ejemplo,
hacer reaccionar un compuesto de férmula (I), en donde R' representa
hidrégeno, con un aldehido o cetona en la presencia de un agente reductor a
fin de generar un compuesto de férmula (1) donde R' representa alquilo de C;.
a. Esto se puede realizar al usar un agente donador de hidruro tal como
cianoborohidruro de sodio, triacetoxiborohidruro de sodio o una forma unida
de resina de cianoborohidruro en una solvente alcohdlico tal como etanol y en
la presencia de un acido tal como acido acético, o bajo condiciones de
hidrogenacién catalltica. De manera alternativa, tal transformaciéon se puede
llevar a cabo al hacer reaccionar un compuesto de férmula (I), en donde R!
representa hidrégeno, con un compuesto de férmula R'-L, en donde R' es
como se define anteriormente y L representa un grupo saliente tal como un

adtomo de halégeno (por ejemplo, bromo o yodo) o grupo metilsulfoniloxi,

\0O\
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opcionalmente en la presencia de una base adecuada tal como carbonato de

potasio o trietilamina al usar un solvente apropiado tal como N,N-
dimetilformamida o un alcanol de C1.

El procedimiento (d) puede comprender, por ejemplo, hacer

5 reaccionar un compuesto de férmula (II) con un agente de metalacién tal como

sec- o terc-butil litioc en un solvente adecuado tal como tetrahidrofurano para

formar un anién que se puede hacer reaccionar con un electréfilo apropiado

tal como un fluoruro de arilsulfonilo para formar un compuesto de férmula (J).

Los fluoruros de arilsulfonilo se pueden preparar convenientemente mediante

10 la reaccién del cloruro de arilsulfonilo correspondiente con una fuente de

fluoruro tal como fluoruro de calcio y/o potasio en un solvente adecuado tal

como acetonitrilo, opcionalmente en la presencia de agua o un éter de corona.

Los compuestos de formula (ll) en donde === representa un

enlace sencillo se pueden preparar de acuerdo con el siguiente esquema:

15 - RY),
R,)n L
Lt Etapa ()
®); K {l( L ()l.
() R H
ge IV} (Rl)m I‘“
20 A

en donde R, R% R3, R, m, n, p, q y L' son como se definen
anteriormente.

La etapa (i) usuaimente se puede efectuar al usar un agente
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reductor tal como cianoborohidruro de sodio o triacetoxiborohidruro de sodio
en un solvente adecuado tal como etanol o 1,2-diclorometano.

Los compuestos de férmula (ll) en donde -==- representa un
enlace doble se puede preparar a partir de compuestos de férmula (lI)*

5 anterior mediante la reaccién con un agente de oxidacién adecuado tal como

diclorodiciano-1,4-benzoquinona en un solvente adecuado tal como
tetrahidrofurano.

Los compuestos de férmula (lll) y (IV) son conocidos en la
literatura o se pueden preparar mediante métodos analogos.

10 Los compuestos alternativos de formula (I) en donde ====

representa un enlace sencillo se pueden preparar de acuerdo con el siguiente

esquema:
“ Etnpa 0 L. . |
15
Etapa (I
ASOF
Etapn {m o Ohle
Bapaiv 9 0 /\‘s"o |
0 — s A H
|8
‘) e
20 "y RYZ o)

)

en donde A, R™, R% R3, R, m, n, p, q y L' son como se definen

anteriormente y X es un grupo saliente adecuado tal como un halbégeno, por
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ejemplo flGor, o un O-trifluorometanosulfonato.

La etapa (i) se puede efectuar usualmente al usar un agente
Wittig tal como cloruro de [(metiloxi)metil](trifenil)fosfonio en la presencia de
una base adecuada tal como 2-terc-butiliminio-2-dietilamino-1,3-dimetil-
perhidro-1,3,2-diazafosfina, que puede estar convenientemente una forma de
enlace polimérico, en un solvente tal como acetonitrilo. La etapa (ji) se puede
efectuar mediante la metalacién de (VI) al usar por ejemplo terc-butillitio en
una solvente tal como ttetrahidrofurano seguido por la reacciébn con un
electréfilo de sulfonilo tal como fluoruro de fenilsulfonio. La etapa (lii)
comprende la hidrélisis del éster de vinilo de (VII) al usar un &cido adecuado,
tal como &cido formico, seguido por la afinacién reductiva del aldehido
intermedio con una amina apropiada tal como 4-amino-1-Boc-piperidina en la
presencia de un agente reductor adecuado, por ejemplo triacetoxiborohidruro,
en un solvente apropiado tal como 1,2-dicloroetano y en la presencia de un
catalizador acido tal como acido acético. La etapa (iv) se puede efectuar
tipicamente mediante el calentamiento del compuesto (VIll), opcionalmente en
la presencia de una base organica o inorgdnica adecuada, en un solvente
adecuado tal como DMSO, o se puede realizar al usar catalizador de paladio
en la presencia de un ligando adecuado.

En el caso de compuestos de formula (I) (en donde ===
representa un enlace sencillo, n representa 2, y R* y R¥ representa una
sustitucion 3,3-dialquilo del anillo indolina, un procedimiento altemnativo

adicional se indica en el siguiente esquema:

\OA\
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®), R "), R

®), /" @fs H\@fs
Etapa () Etapa {ll)
m Rz (R%

(
®RY); N )
(1x) (R'i.’(:}j ’:M Rz ’:) ") ‘)).

00 R° w R

en donde R™, R% R, R, m, n, p, q ¥ L1 son como se definen
anteriormente y R* se define como para R? pero no necesita ser idéntico para
R3, y los compuestos de férmula (I)® son modalidades de férmula (11).

En la etapa (i) usualmente comprende la reaccién de un
compuesto de formula (IX), tal como 3,3-dimetilindolina con una cetona
apropiada tal como N-Boc-piperidin4-ona en la presencia de un agente
reductor apropiado tal como cianoborohidruro de sodio en un solvente
apropiado tal como acido acético. La etapa (i) comprende la introduccién de
un grupo L, saliente, por ejemplo yodo, al usar un agente electrofilico tal como
dicloroyodato de benciltrimetilamonio en una mezcla de solvente adecuado tal
como diclorometano y metanol y en la presencia de una base adecuada tal
como carbonato de calcio.

Un procedimiento altermativo para la preparacién de compuestos
de férmula (ll) en donde R* es un haldgeno (Y) se muestra en el siguiente

asquema.

\05
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La etapa (i) usuaimente comprende la reaccién de un compuesto
de férmula (XI) tal como 7-fluoroindol con una cetona adecuada tal como N-
Boc-piperidin4-ona en la presencia de un agente reductor, por ejemplo
cianoborohidruro de sodio y un solvente adecuado tal como acido acético para
formar (XIl). La etapa (ii) comprende la reaccién de (XIlI) con un agente de
halogenacion electrofilico tal como N-yodosuccinimida en un solvente
adecuado tal como dimetiformamida para proporcionar un compuesto de
férmula (I1)°.

Los compuestos indolilo de férmula (I) en el cual R® = 3-alquilo
se puede preparar mediante la reaccion de los compuestos comespondientes
en donde R® = H y R" es un grupo protector tal como Boc con un electréfilo
adecuado tal como sal de Eschenmoser, seguido por la hidrogenacién y
desproteccién y la elaboracién adicional del grupo R'® como se especifica
anteriormente.

Las sales farmacéuticamemte aceptables se pueden preparar

convencionalmente mediante la reaccién con el acido apropiado o derivado de
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acido.

Los compuestos de férmula (I} y sus sales ‘farmacéuticamente
aceptables tienen una afinidad para el receptor 5-HTg y se cree que son de
uso potencial en el tratamiento de ciertos trastomos CNS tales como
ansiedad, depresion, epilepsia, trastornos compulsivos obsesivos, migrafia,
trastomos de memoria cognoscitiva (por ejemplo, enfermedad de Alzheimer,
desviacién cognoscitiva relacionada con la edad, dafio cognoscitivo benigno y
demencia vascular), enfermedad de Parkinson, ADHD (trastorno de déficit de
atencién/sindrome de hiperactividad), trastomos de suefio (que incluyen
disturbios de ritmo cardiaco), trastornos de alimentacién tales como anorexia y
bulimia, ataques de pénico, separaciébn de abuso de drogas tales como
cocaina, etanol, nicotina y benzodiazepinas, esquizofrenia (en particular
deficiencia cognoscitiva de esquizofrenia), apoplejia y también trastomos
asociados con trauma espinal y/o lesién de cabeza tales como hidrocefalus.
Los compuestos de la invencion también se esperan para ser de uso en el
tratamiento de ciertos trastomos Gl (gastrointestinales) tales como IBS
(sindrome de intestino irritable). Los compuestos de la invencién también se
esperan para ser de uso en el tratamiento de obesidad.

De esta manera la invencién también provee un compuesto de
formula (I) o su sal farmacéuticamente aceptable, para uso como una
sustancia terapéutica, en particular en el tratamiento de profilaxis de los
trastomos anteriores. En particular la invencién se provee para un compuesto

de formula (I) o su sal farmacéuticamente aceptable para el uso en el

\OX~
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tratamiento de depresién, ansiedad, enfermedad de Alzheimer, desviacién
cognoscitiva relacionada con la edad, ADHD, obesidad, dafio cognoscitivo
benigno, esquizofrenia, déficits cognoscitivos en esquizofrenia y apoplejia.

La invenciébn ademés provee un método de tratamiento o
profilaxis de los trastomos anteriores, en mamiferos que incluyen humanos,
que comprenden la administracion a la victima de una cantidad
terapéuticamente efectiva de un compuesto de férmula (I) o su sal
farmacéuticamente aceptable.

En otro aspecto, la invencién provee el uso de un compuesto de
formula () o su sal farmacéuticamente aceptable en la fabricacion de un
medicamento para el uso en el tratamiento o profilaxis de los trastomos
anteriores.

Los antagonistas de 5-HTj tienen el potencial de ser capaces de
incrementar la frecuencia celular de neuronas polisialquiladas inducidas por
aprendizaje y basales en regiones del cerebro tales como el I6bulo temporal
medio de rata e hipocampo asociado, como se describe en WO 03/086056.
De esta manera, de acuerdo a un aspecto adicional de la presents invencion,
proveemos un meétodo de promocién de crecimiento neuronal dentro del
sistema nervioso central de un mamifero que comprende |la etapa de
administracién de un compuesto de férmula (l) o su sal farmacéuticamente
aceptable.

A fin de usar los compuestos de formula (I) en terapia, estos

normalmente se formulan en una composicion farmacéutica de acuerdo con la
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practica farmacéutica estandar. La presente invencién también provee una
composicién farmacéutica, que comprende un compuesto de féormula () o su
sal farmacéuticamente aceptable, y un portador farmacéuticamente aceptable.

Una composicion farmacéutica de la invencion, la cual se puede
preparar mediante la mezcla adecuadamente a temperatura ambiente y
presién atmosférica, usualmente se adapta para administracién oral,
parenteral o rectal y. como tal, puede estar en la forma de tabletas, capsulas,
o preparaciones liquidas, polvos, trociscos, polvos reconstituidos, soluciones
inyectables o infusibles o suspensiones o supositorios. Las composiciones
administrables oralmente generalmente se prefieren.

Las tabletas y cApsutas para administracién oral pueden ser en
forma de dosificacién unitaria, y pueden contener excipientes convencionales
tales como agentes aglutinantes, rellenadotes, lubricantes de tabletas,
desintegradores, y agentes humectantes aceptables. Las tabletas se pueden
revestir de acuerdo a métodos bien conocidos en la practica farmacéutica
normmal.

Las preparaciones liquidas orales pueden ser en la forma de, por
ejemplo, suspension acuosa o aceitosa, soluciones, emulsiones, sueros o
ellxires, o pueden ser en la forma de un producto seco para la reconstitucion
con agua u otros vehiculos adecuados anteriormente usados. Las
preparaciones liquidas pueden contener aditivos convencionales tales como
agentes de suspension, agentes emulsionantes, vehiculos no acuosos (que

pueden incluir aceites comestibles), preservativos, y, si se desea,
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saborizantes o colorantes convencionales.

Para administracion parenteral, las formas de dosificacion
unitaria fluida se preparan al usar un compuesto de la invencién o su sal
farmacéuticamente aceptable y un vehlculo estéri. El compuesto,
dependiendo del vehiculo y concentracion usada, puede ser ya sea
suspendido o disuelto en el vehiculo. En la preparacibn de soluciones, el
compuesto se puede disolver para inyeccion y se filtra esterilizado antes de
rellenar en un recipiente o ampolleta adecuados y se sella. De manera
ventajosa, los adyuvantes tales como un anestésico local, preservativos y
agentes reguladores de pH se disuelven en el vehiculo. Para aumentar la
estabilidad, la composicidn se puede congelar después de rellenarla en el
recipiente y el agua se remueve bajo vaclo. Las suspensiones parenterales se
preparan en sustanciaimente la misma manera, excepto que el compuesto se
suspende en el vehiculo en lugar de ser disuelto, y la esterilizacién no se
puede realizar mediante filtracién. El compuesto se puede esterilizar mediante
la exposicibn a O6xido de etileno antes de la suspensién en un vehiculo
adecuado. De manera ventajosa, un agente tensioactivo o agente humectante
se incluye en la composicion para facilitar la distribucién uniforme del
compuesto.

La composicién puede contener de 0.1% a 99% en peso, mas
particularmente de 10 a 60% en peso, del material activo, dépendiendo del
método de administracion.

La dosis del compuesto usado en el tratamiento de los trastomos

\V
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anteriormente mencionados variara en ia manera usual con la seriedad de los
trastomos, el peso de la victima, y otros factores similares. Sin embargo,
como una dosis unitaria adecuada de gula general puede ser de 0.05 a 1000
mg, més adecuadamente de 0.05 a 200 mg, por ejemplo de 20 a 40 mg; y
tales dosis unitarias preferiblemente se administran una vez al dia, aunque la
administracién de mas de una vez al dla se puede requerir; y dicha terapia se
puede extender por un nimero de semanas 0 meses.

Todas las publicaciones, que incluyen pero no se limitan a
patentes y solicitudes de patente, citadas en esta especificacion se incorporan
aqul para referencia como si cada publicacién individual es especificamente e
individualmente indicada para ser incorporada para referencia aqul sin
embargo expuesta totalmente.

Las siguientes descripciones y ejemplos ilustran la preparacién

de compuestos de la invencién.

Descripcion 1

1.1-dimetiletilo (D1)
Caso (i)

Una solucién de 5-bromoindolina (2.65 g, 13.4 mmol) en acido
acético glacial (30 ml) se trata con 4-oxo-1-piperidinacarboxilato de 1,1-
dimetiletilo (2.93 g, 14.7 mmol), manteniendo la temperatura debajo de 30°C.

Esta solucibn de trata mediante la adicion a manera de porcién de

\\
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triacetoxiborohidruro (4.25 g, 20 mmol) manteniendo la temperatura debajo de
35°C. La mezcla entonces se agita a temperatura ambiente por una hora, se
vierte en una mezcla de acetato de etilo (200 ml) y agua (100 ml), y se
neutraliza a un pH ~8 mediante la adicién gota a gota de solucién de NaOH
B8M, mientras se mantiene la temperatura debajo de 35°C. La fase orgéanica se
separa de la fase acuosa lavada con acetato de etilo (50 ml). Las fases
organicas combinadas se secan sobre sulfato de magnesio, se concentran in
vacuo y se purifican mediante cromatografia en gel de sllice, se eluye con una
proporcion incrementada de acetato de etilo en hexano. Esto produce 4-(5-
bromo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilato de 1,1-dimetiletilo (D1)
como un aceite amarillo palido (4.5 g, 90%):

'H RMN (CDCly): 5 1.47 (8H, s), 1.53 (2H, ddd), 1.76 (2H, br.d),
2.76 (2H, br.t), 2.93 (2H, t), 3.35 (2H, t), 3.44 (1H, tt), 4.24 (2H, br.d), 6.26 (1H,
s), 7.11 {1H, d), 7.12 (1H, s)

Caso (ii)
Se disuelve 5-bromoindolina (16.51 g, 83.4 mmol) en AcOH (300

mi) en un matraz RB de tres cuellos bajo argén. Se aflade 4-oxo-1-
piperidincarboxilato de 1,1-dimetiletilo (20.34 g, 100 mmol) una vez y la
mezcla se deja agitar por 3-5 minutos después del cual se afiade a manera de
porciones NaBH(OAC), (27.9 g, 125 mmol) Después de 1 hr a temperatura
ambiente el volumen se reduce bajo presién reducida para casi la terminacién

y el residuo se redisuelve en EtOAc (300 ml), se lava con NaHCO, sat. (3 x

WL
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300 ml), salmuera (300 ml) y se seca sobre MgSO,. Esta solucion se filtra y se
concentra para producir 35 g del material crudo que subsecuentemente se
purifica mediante cromatografia instantdnea (cartucho Biotage 75+M) con un
gradiente de EtOAc (0-30%) en hexano. 4-(5-bromo-2,3-dihidro-1H-indol-1-il)-
1-piperidinacarboxilato de 1,1-dimetiletiic (D1) se alsla con 98% de
rendimiento (30.5 g), espectroscOpicamente consistente con el preparado en

el caso (i).

Descripcién 2
4-(5-bromo-1H-indol-1-il)-1-piperidinacarboxilato de 1,1-

dimetiletilo (D2)
Se disuelve 4-(5-bromo-2, 3-dihidro-1H-indol-1-il)-1-

piperidinacarboxilato de 1,1-dimetiletilo (D1) (2.0 g, 5.2 mmol) en THF (20 ml)
y se enfria a 0°C. A esta solucién se aflade gota a gota una solucién de 2,3-
dicloro-5,6-diciano-1,4-benzoquinona (1.13 g, 5.7 mmol) en THF (10 ml)
manteniendo la temperatura < 10°C. La mezcla se toma negra y se agita a
<10°C durante 1 hora. Se afiade acetato de etilo (80 ml), la mezcla se lava
con bicarbonato de sodio acuoso saturado (4 x 50 ml), saimuera (50 ml) se
seca sobre sulfato de magnesio y se concentra a un aceite café. Este se
purifica usando cromatografia en gel de silice, se eluye con una proporciéon
incrementada de acetato de etilo en pentano, para producir 4-(5-bromo-1H-
indol-1-il)-1-piperidinacarboxilato de 1,1-dimetiletio (D2) como un sélido

blanco (1.8 g, 91%):

\\5
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"H RMN (CDCly): 5 1.49 (8H, s), 1.88 (2H, ddd) 2.06 (2H, d), 2.91
(2H, br.t), 4.28-4.35 (3H, m), 6.46 (1H, d), 7.17 (1H, d}, 7.23-7.29 (2H, m), 7.75
(1H, d);

MS: m/z (M+H)+ 379, 381;

C1oH23BN20; requiere: 378, 380.

Descripcion 3

Caso (i)

4-[5-(fenilsulfonil)-1H-indol-1-ill-1-piperidinacarboxilato de 1,1-
dimetiletilo (D3}

Una mezcla de 4-(5-bromo-1H-indol-1-il)-1-piperidinacarboxilato

de 1,1-dimetiletilo (D2) (4.0 g, 11.7 mmol), fenilsulfinato de sodio (6.0 g, 35
mmol), yoduro de cobre (I) (220 mg, 1.2 mmol), N,N'-dimetil-etilenodiamina
(0.25 ml, 2.3 mmol) y carbonato de potasio (3.2 g, 23 mmol) se suspende en
sulféxido de dimetilo (20 ml) y se calienta a 100°C bajo una atmésfera de
argdn durante 18 horas. La mezcla se enfrla, se afiade diclorometano (200 mi)
y se introduce agua (100 ml). La fase organica se separa, se seca sobre
sulfato de magnesio, se evapora, y el residuo se purifica mediante
cromatografia instantdnea en gel de sllice que se eluye con una proporcién
incrementada de acetato de etilo en pentano para producir 4-[5-(fenilsulfonil)-
1H-indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletilo (D3) (1.6 g, 31%) como
un soélido blanco.

'H RMN (CDCly): 8 1.49 (9H, s), 1.87 (2H, ddd) 2.02 (2H, br.d),

W
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2.91 (2H, br.t), 4.31-4.43 (3H, m), 6.66 (1 H, d), 7.29 (1 H, d), 4.41-7.48 (4H,
m), 7.75 (1 H, dd, 7.48-7.79 (2H, m), 8.3 (1 H, d).

Caso (i)

Una solucién de 2,3-dicloro-5,6-diciano-p-benzoquinona (342
mg, 1.5 mmol) en THF (2 ml) se afiade gota a gota una solucién agitada de 4-
[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-il}-1-piperidinacarboxilatoc de  1,1-
dimetiletilo (D4) (434 mg, 0.983 mmol) en THF (13 ml) a 0°C bajo argén. La
solucién de reaccién se agita a 0°C durante 2h seguido por 3h a RT. Entonces
se concentra y se divide entre EtOAc y solucion de NaHCO3 acuosa diluida.
La capa organica se separa y se lava con solucidn de NaHCO, acuosa
saturada (x1) y salmuera (x1) antes de ser secada sobre MgSQ,. Se filtra y se
evapora para producir el producto crudo (457 mg). Este se purifica en silice
(20 g) se eluye con 40% de EtOAc en hexano para proporcionar el compuesto
del titulo puro (414 mg, 94%), espectroscopicamente consistente con el

material producto en el caso (i).

Descripcion 4
4-[5-(fenilsulfonil}-2,3-dihidro-1H-indol-1-il]-1-

piperidinacarboxilato de 1,1-dimetiletilo (D4)

Caso (i)

Una mezcla de  4-(5-bromo-2,3-dihidro-1H-indol-1-il)-1-
piperidnacarboxilato de 1,1-dimetiletilo (D1) (0.7 g, 1.8 mmol), fenilsulfinato de
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sodio (0.9 g, 5.5 mmol), yoduro de cobre () (35 mg, 0.18 mmol), N,N’'-dimetil-
etilenodiamina (0.04 ml, 0.368 mmol), y carbonato de potasio (0.5 g, 3.6 mmol)
se suspende en sulféxido de dimetilo (20 ml) y se calienta bajo atmésfera de
argén a 100°C durante 18 horas. La mezcla se enfria, se afiade diclorometano
(50 ml) y se introduce agua (25 ml). La fase orgdnica se separa, se seca sobre
sulfato de magnesio, se evapora, y el residuo se purifica mediante
cromatografia instantdnea en gel de silice que se eluye con una proporcion
incrementada de acetato de etilo en pentano para producir 4-{5-(fenilsulfonil)-
2,3-dihidro-1H-indol-1-il]-1-piperidinacarboxilato de 1,1-dimetiletilo (D4), como
un sélido blanco (238 mg, 28%):

'H RMN (CDCly): & 1.48 (8H, s), 1.58 (2H, dt), 1.74 (2H, br.d),
2.77 (2H, br.t), 2.98 (2H, t), 3.50 (3H, t), 4.24 (2H, br.d), 6.40 (1 H1 d), 7.41-
7.53 (4H, m), 7.66 (1 H, dd), 7.90 (2H, dd);

MS: m/z (M+H)+ 443; C24H30SN20, requieres: 442,

Caso (i)

En un horno se seca un matraz RB de tres cuellos de 500 ml
equipado con una sonda de temperatura y en un embudo de goteo de 50 mi
se coloca 4-(5-bromo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilato de 1,1-
dimetiletilo (D1) (10 g, 26.3 mmol) bajo argén y se disuelve en THF seco (130
ml). Esta solucién se enfria a -78°C y se afiade gota a gota terc-butillitio (35
ml, 52.5 mmol, 2 eq, 1.5M en pentano) (manteniendo la temperatura debajo

de -60°C). Después de que se completa la adicioén la solucién amarilla brillante
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se agita a -70°C durante 5 minutos y después una solucién de fluoruro de
bencenosulfonile (6.32g, 39.45 mmol) en THF seco (30 ml) se afiade
alrededor de un periodo de 15 minutos. La solucidn café resultante se agita a -
70°C durante 15 minutos y después se deja calentar a temperatura ambiente.
Después de 1 hora se templa con NH,Cl sat.Se extrae con EtOAc, las capas
organicas se lavan con salmuera y se secan sobre MgSO,. El material crudo
(14.5 g) se purifica mediante cromatografla instantdnea (cartucho Biotage
75+S) con un gradiente de EtOAc en hexano para producir 4-[5-(fenilsulfonil)-
2,3-dihidro-1H-indol-1-il]-1-piperidnacarboxilato de 1,1-dimetilo (D4) en 56%
de rendimiento (8.5 g), espectroscopicamente consistente con el preparado en

el caso (i)

Descripcion &
3-dimetil-1-(1-metil-4-pi

A una solucién de 3,3-dimetil-2,3-dihidro-1H-indol (500 mg, 3.4
mmol) en acido acético (5 ml) bajo atmosfera de argén se afiade 1-metil-4-
piperidinona (423 mg, 3.74 mmol) y después de 5 minutos se afiade en una
porcion NaBH(OAc)s (1.08 g, 5.1 mmol). Después de 5 horas, la mezcla se
diluye con agua, se basifica con NaOH (pellas) hasta un pH ca. 10 y se extrae
con Et;O: La fase organica se separa y se seca sobre MgSO,. La solucién se
filtra y se concentra para producir 3,3-dimetil-1-(1-metil-4-piperidinil)-2,3-
dihidro-1H-indol (D5) en 84% de rendimiento (780 mg).

H RMN (CDCls): & 1.27 (8H, s), 1.74 (4H, m), 2.04 (2H, dt), 2.30

ALY
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(3H, s), 2.95 (2H1 d), 3.13 (2H, s), 3.35 (1 H, m), 6.40 (1 H, d, J=7.8 Hz), 6.63
(1 H, t, J=7.8 Hz), 6.98 (1 H, d, J=7.8 Hz), 7.04 (1H, t, J=7.8 Hz).
MS: miz (M+H)+ 245, C1gH24N2 requieres 244.

Descripcion 8

1.1-dimetiletilo (D6)
5-yodoindol (12.15 g, 0.05 mol) en acido acético glacial (150 ml)

a RT se trata a manera de porcién con cianoborohidruro de sodio (9.42 g, 0.15
mol) alrededor de 10 minutos. La solucion resultante se deja agitar a RT
durante 1hr y después se evapora a casi sequedad (precaucién: [a
evaporacién para completar la sequedad causa descomposicion exotémmica
rapida). El residuo se diluye con EtOAc y se lava con solucién acuosa de
carbonato de potasio y salmuera. Se afade acido acético glacial (50 mi) a la
solucion que entonces se seca (MgSO,), se filtra y se evapora casi a
sequedad para dejar solucién de 5-yodoindol. Después se afiade acido
acético glacial adicional (120 ml) mediante 4-oxo-1-piperidinacarboxilato de
1,1-dimetiletilo (11.94 g, 0.06 mol). Después triacetoxiborohidruro de sodio
(15.94 g, 0.075 mol) se afiade a manera de porcién alrededor de 10 minutos y
la solucibn de reaccibn se agita a RT durante 1 hr. 4-oxo-1-
piperidinacarboxilato de 1,1-dimetiletio (208 g, 0015 mol) vy
triacetoxiborohidruro de sodio (5.3 g, 0.084 mol) se afiade y la agitacion se

continda por una hora adicional. La solucidon entonces se evapora a casi
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sequedad y se divide entre EtOAc y solucién acuosa de carbonato de potasio.
La capa orgéanica se separa y se lava con solucidon acuosa de carbonato de
potasio y salmuera. Esta se seca (MgSO,), se filtra y se evapora para dejar el
producto crudo. Este se purifica en sllice que se eluye con hexano/EtOAc (9:1)
para producir 4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilatro de
1,1-dimetiletilo (D6) como un sélido blanco (15.20 g, 71%).

TH RMN (CDCly): & 1.47 (8H, 8), 1.55 (2H, m), 1.75 (2H, m), 2.76
(2H, m), 2.93 (2H, t J = 8.6 Hz), 3.35 (2H, t J = 8.6 Hz), 3.44 (1H, m), 6.19 (1
H,d J = 8.8 Hz) y 7.30 (2H, m).

EM (electroaspersion): m/z (M+H)+ 429; CgH2sIN20O2 requieres
M = 428.

Descripcién 7

5-bromo-1-(octahidro-7-indozinil)-2,3-dihidro-1H-indol {D7

A una solucién de 5-bromoindolina (300 mg, 1.52 mmol) en acido
acetico (3 ml) se aflade hexahidro-7-(1H)-indolizinona (232 mg, 1.87 mmol)
(preparado de manera similar a J. Chem. Soc. Perkin Trans., 1986, 447-453) y
después de 5 minutos NaBH(OAc)s (480 mg, 2.28 mmol) se afiade a manera
de porcién. La mezcla se deja agitar a temperatura ambiente bgjo argén y
después de 4 horas se concentra bajo presion reducida, se disuelve en
diclorometano y se trata con 5% de Ka:CO,, la capa orgdnica se separa, se
lava con salmuera y se seca sobre MgSO,. El material crudo (447 mg) se

purifica mediante cromatografla instantanea (columna Biotage, 20 g) con un

A\
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gradiente de MeOH en diclorometano para proporcionar 5-bromo-1-(octahidro-
7-indolizinil)-2,3-dihidro-1H-indol (D7) en rendimiento de 58 %.

'H RMN (CDCly): 5 1.48 (1H, m), 1.59 (2H, m), 1.70 (1 H, m),
1.85 (3H, m), 2.19 (1H, m), 2.30 (1 H, m), 2.40 (2H, m), 2.80 (3H, m), 3.02
(1H, m), 3.5 (3H, m), 6.27 (1 H, d, J=8.0 H2), 7.11 (2H, m).

Descripcién 8

(D8)

3,3-dimetil-1-(1-metil-4-piperidinil)-2,3-dihidro-1H-indol (D5) (775
mg, 3.18 mmol) se disuelve en una mezcla de CH,Cl./MeOH (42 mi/18 ml) y
CaCO; (414 mg, 4.13 mmol) y dicloryodato de benciltimetilamonio (95%)
(1.16 g, 3.18 mmol) se aflade y la mezcla se agita a RT bajo argén. La
reaccidn se sigue mediante TLC/LC-MS. Después de 1 hora el exceso de
CaCO, se filtra a través de celite, el solvente se evapora bajo presién
reducida, el producto se redisuelve en diclorometano y se lava con tiosulfato
de sodio (10 g, 10% p/Av). La fase organica se seca sobre MgSO, y se
concentra para producir un sélido amarillo de 5-yodo-3,3-dimetil-1-(1-metil-4-
piperidinil)-2,3-dihidro-1H-indol (D8) en rendimiento cuantitativo (1.2 g).

'H RMN (CDCl): 5 1.25 (8H, s), 1.94 (2H, m), 2.38 (2H, m), 2.73
(3H, s), 2.75 (2H, m), 3.17 (2H, s), 3.52 (3H, m), 6.15 (1H, d, J=8.25 Hz), 7.22
(1H, s), 7.31 (1H, d, J=8.25 Hz).

EM: m/z (M+H)+ 371, CieH23IN2 requieres 370.
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Descripcion 9

1.1-dimetiletilo (D9)
Se prepara a partir de 7-fluoro-iH-indol y 4-oxo-1-

piperidinacarboxilato de 1,1-dimetiletilo de una manera similar a la descripcién
6 con la condicién de que 1.0 equivalentes exira de cianoborohidruro de sodio
se affaden durante la primera reduccién, 4-(7-fluoro-2,3-dihidro-1H-indol-1-il}-
1-piperidinacarboxilato de 1,1-dimetiletiio (D9) se obtiene como un aceite
incoloro (39%).

'H RMN (CDCls): & 1.44 (8H, s), 1.57 (2H, m), 1.77 (2H, m), 2.76
(2H, m), 2.97 (2H, t, J=8.6Hz), 3.35 (2H, t, J=8.6Hz), 3.85 (1H, m), 4.22 (2H,
m), 6.60 (1H, m), 6.75-6.91 (2H, m).

EM: m/z (M-Bu+H)* 285, C1sH2sFN,O; requieres 320.

Descripcion 10

3-(5-yodo-2,3-dihidro-1H-indol-1-il)}-1-pirrolidinacarboxilate __de
1,1-dimetiletilo {D10)

Se prepara a partir de 5-yodo-iH-indol y 3-oxo-1-

pirrolidinacarboxilato de 1,1-dimetiletiio de una manera similar a la descripcién
6, 3-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-pirrolidinacarboxilato de 1,1-
dimetiletilo se obtiene como un aceite amarillo (D10) (51%).

'H RMN (CDChy): 5 1.46 (8H, s), 1.98-2.15 (2H, m), 2.94 (2H, t,
J=8.2Hz), 3.28-3.67 (6H, m), 4.08 (1H, m), 6.26 (1H, d, J=4.2Hz), 7.32 (2H,
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EM: m/z (M-Bu+H)* 359, C17H23IN20; requieres 414.

Descripcién 11

4-(7-fluoro-5-yodo-2. 3-dihidro-1H-indol-1-il)-1-
piperidinacarboxilato de 1,1-dimetiletilo (D11)

Una solucion de  4-(7-fluoro-2,3-dihidro-1H-indol-1-il)-1-
piperidinacarboxilato de 1,1-dimetiletilo (D9) (1.09 g, 3.40 mmol, 1.0 eq) y N-
yodosuccinimida (0.919 g, 4.08 mmol, 1.2 equivalentes) en dimetilformamida
saca (33 ml) se agita bajo argén en la oscuridad durante 4h. En este punto N-
yodosuccinimida adicional (230 mg, 1.02 mmol, 0.3 equivalentes) se aflade y
la solucién se agita por 1h adicional. La dimetilformamida entonces se
evapora y el aceite verde resultante se divide entre acetato de etilo (100 ml) y
bicarbonato de sodio acuoso saturado (75 ml). La fase organica se separa, se
lava con bicarbonato de sodio acuoso saturado (50 ml) y después salmuera
(50 ml), se seca con sulfato de magnesio, se filtra y se evapora a sequedad.
El aceite café resultante (1.72 g) se purifica en sllice que se eluye con pentano
y acetato de etilo (0 a 90%). Las fracciones apropiadas se combinan y se
evaporan a sequedad, para producir un aceite amarillo (594 mg), que se
purifica mediante HPLC preparativa dirigida de masa. 4-(7-fluoro-5-yodo-2,3-
dihidro-1H-indol-1-il)-1-piperidinacarboxilato de 1,1-dimetiletio (D11) se
obtiene como un aceite incoloro (228 mg, 18%).

'H RMN (CDCls): 5 1.48 (8H, s), 1.53 (2H, m), 1.74 (2H, m), 2.76
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(2H, m), 2.96 (2H, t, J=8.6Hz), 3.36 (2H, t, J=8.6Hz), 3.88 (1H, m), 4.15 (2H,
m), 7.07-7.11 (2H, m).
EM: m/z (M-'Bu+H)+ 391, C1aH24FIN202 requieres 446.

Descripcion 12

4-(7-cloro-5-yodo-2,3-dihidro-1H-indol-1-il)-1-
piperidinacarboxilato de 1,1-dimetiletilo (D12)

Una solucion de  4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-

piperidnacarboxilato de 1,1-dimetiletilo (D8) (1.00 g, 2.34 mmol, 1.0
equivalentes), y N-clorosuccinimida (0.374 g, 2.80 mmol, 1.2 equivalentes) en
dimetilformamida (30 ml) se agita bajo argén en la oscuridad durante 4 h. La
dimetiformamida entonces se evapora y el aceite verde resultante se divide
entre acetato de etilo (50 ml) y bicarbonato de sodioc acuoso saturado (50 ml).
La fase organica se separa, se lava con bicarbonato de sodio acuoso saturado
(20 ml) y después salmuera (20 ml), se seca con sulfato de magnesio, si filtra
y 8e evapora a sequedad. La espuma verde resultante (1.18 g) se purifica al
usar HPLC preparativa dirigida de masa. Se obtiene 4-(7-cloro-5-yodo-2,3-
dihidro-1H-indol-1-il)-1-piperidinacarboxilato de 1,1-dimetiletilo (D12) se
obtiene como un aceite verde (525 mg, 48%).

'H RMN (CDCl): 5 1.46 (9H, s), 1.55 (2H, m), 1.73 (2H, m), 2.76
(2H, m), 2.92 (2H, t, J=8.6Hz), 3.42 (2H, t, J=8.6Hz), 4.21 (2H, m), 4.45 (1H,
m), 7.18 (1H, m), 7.28, (1H, m).

EM: m/z (M+H)+ 4683 & 465, C15H24CIlIN2O2 requieres 462 & 484.
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Descripcién 13
4-(5-yodo-2.3-dihidro-1H-indol-1-il}hexahidro-1H-azepina-1-

carboxilato de 1.1-dimetiletilo (D13)
Se prepara a partir de 5-yodo-1H-indol y 4-oxohexahidro-1H-

azepina-1-carboxilato de 1,1-dimetiletioc de una manera similar a Ila
descripcion 6. 4-(5-yodo-2,3-dihidro-1H-indol-1-il)hexahidro-1H-azepina-1-
carboxilato de 1,1-dimetiletilo (D13) se obtiene como un aceite amarillo (82%).
H RMN (CDCl): 8 1.50 (8H, s), 1.50-1.99 (6H, m), 2.80 (2H, m),
3.22-4.15 (7H, m), 6.15 (1H, d, J=8.8Hz), 7.26-7.31 (2H, m).
EM: m/z (M-'Bu+H)+ 387, C1gHz7IN20; requieres 442,

Descripcién 14
Fluoruro de 4-fluorobencenosulfonil (D14)

Cloruro de 4-fluorobencenosulfonilo (148 g, 7.5 mmol, 1.0
equivalentes), fluoruro de potasio (2.18 g, 37.5 mmol, 5 equivalentes) y 18
corona 6 (50 mg) se agita en acetonitrilo (15 mi) a temperatura ambiente, bajo
argon, durante 5h. Bicarbonato de sodio acucso saturado (15 ml) se afiade y
después la mezcla se extrae con acetato de etilo (2 x 50 ml). Los extractos
organicos se combinan, se lavan con bicarbonato de sodio acuoso saturado
(25 ml), se secan con sulfato de magnesio, se filiran y se evaporan a
sequedad. Fluoruro de 4-fluorobencenosulfonilo (D14) se obtiene como aceite
amarillo (1.25, 94%).

3C-RMN (CDCls) 5 117.3 (d, J = 30Hz2), 129.0 (m), 1318 (d, J =
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10Hz), 166.9 (d, J= 260H2).

Descripcidn 15
Fluoruro de 3-fluorobencencgsulfonilo (D15)

Cloruro de 3-fluorobencenosulfonilo (2.92 g, 15 mmol, 1
equivalente), fluoruro de potasio (4.36 g, 756 mmol, 5 equivalentes) y agua (1
gota) se agita en acetonitriio (60 ml), a temperatura ambiente, bajo argén,
durante 16h. La mezcla se filtra, se evapora a sequedad y los residuos
aceitosos se dividen entre acetato de etilo (20 mi) y bicarbonato de sodio
acuoso saturado (20 mi). La fase orgédnica se separa, se lava con bicarbonato
de sodio saturado acuoso (20 ml) y después salmuera (20 ml), se seca con
sulfato de magnesio, se filtra y se evapora a sequedad. Fluoruro de 3-
fiuorobencenosulfonilo (D15) se obtiene como un aceite amarillo (2.24 g,
84%).

3C-RMN (CDCly) 5 115.9 (d, J=20Hz2), 123.1 (d, J=30Hz), 124.4
(d, J=I0Hz), 131.7 (d, J=10Hz), 134.7 (m), 162.4 (d, J=250 Hz).

Descripcién 16
Fluoruro de 2-cianobencenosulfonilo (D18)

Véase el cuadro 1.

NS
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Descripcion 17
Fluoruro de 3-cianobencenosulfonilo (D17}

Véase el cuadro 1.

Descripcién 18
Fluoruro de 3 4-diflucrobencenosulfonilo (D18)

Veéase el cuadro 1.

Descripcion 19
Fluoruro de 2,5-diflucrobencenosulfonilo (D19)

Véase el cuadro 1.

Descripcién 20
Fluoruro de 2-metilbencenosulfonilo (D20)

Véase el cuadro 1.

Descripcién 21
Fluoruro de 3-metilbencenosulfonilo (D21)

Véase el cuadro 1.

Descripcidn 22
Fluoruro de 4-metilbencenosulfonilo (D22)

Véase el cuadro 1.
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Descripcién 23
Fluoruro de 1,3.5-trimetil-1H-pirazol-4-sulfonil (D23)

Véase el cuadro 1.

Descripcién 24
Fluoruro de 2,4-dimetil-1,3-tiazol-5-sulfonil (D24)

Véase el cuadro 1.

Descripcién 25

Fluoruro de 3{metiloxi)bencenosulfonilo (D25

Véase el cuadro 1.

Descripcion 26
i) 4-metil-4-({I(feniimetil)oxilcarbonillamino)-1-

piperidinacarboxilato de 1,1-dimetiletilo (D26)
A una solucion de acido 1-{[(1,1-dimetiletil)oxilcarbonil}-4-metil-4-

piperidinacarboxlilico (1.02 g, 4.2 mmol), alcohol bencilico (0.91 g, 8.4 mmol) y
trietilamina (0.47 g, 4.6 mmol) en tolueno (10 ml) a RT se afiade difenil fosforil
azida (1.27 g, 4.6 mmol). La solucién se agita a RT durante 0.25 h y después
se calienta a 90°C durante 2h. Después del enfriamiento a RT la solucién se
diluye con EtOAC y se lava con solucion de HCI diluida, solucion de NaHCO4
diluida, y salmuera. Se seca, se filtra y se evapora para dejar un aceite

incoloro (1.74 g), que se purifica en sllice eluyendo con 0-15% de EtOAc en

Y
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hexano para producir 4-metil-4-({[(fenilmetil)oxilcarboniljamino)-1-
piperidinacarboxilato de 1,1-dimetiletilo (D26), el compuesto del titulo {596
mg).

'H RMN (CDCl): 5 1.38 (3H, s), 1.45 (8H, 8), 1.54 (2H, m
parcialmente obscurecida por agua), 1.95 (2H, m), 3.15 (2H, m), 3.62 (2H, br.
m), 4.59 (1 H, br.s), 5.06 (2H, 8), y 7.45 (5H, m).

Descripcién 27
4-bromo-1-fluoro-2-[2-{metoxi)etenillbenceno (D27)

Una suspension de 5-bromo-2-fluorobenzaldehido (3.2 g, 15
mmol) y cloruro de [(metoxi)metil](trifenil)fosfonio (8.5 g, 25 mmol), en 1,2-
dicloroetano (50 ml), se trata con 2-terc-butilimino-2-dietilamino-1,3-dimetil-
perhidro-1,3,2-diazafosforina en poliestireno (12.5 g, aproximadamente 25
mmol base equivalente al cargar) y se calienta a 75°C durante dos horas. La
mezcla se enfria a 50°C y se agita durante unas 12 horas adicionales después
se calienta a 80°C durante 3 horas. La mezcla se enfria, se filtra y se evapora.
El residuo se disuelve en dietil éter (50 ml), se filtra y el éter se evapora para
dejar un residuo que se somete a purificacibn mediante cromatografia
instantanea (columna de sllice Biotage FM2:70 g, que se eluye con 100% de
pentano a 100% de diclorometano), para obtener 4-bromo-1-fluoro-2-2-
(metoxi)etenillbenceno (D27) como una mezcla 1:1x aproximadamente de
isdbmeros E y Z, como una cerca incolora, 1.2 g

'H RMN (CDCly): 5 3.71, (3H, 8), 5.76 (1H, d, J = 13.2 Hz), 6.88
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(1H, dd), 7.14 (1H, d, J = 13.2 Hz), 7.16-7.19 (1H, m), 7.38 (1 H, dd, J = 2.4Hz,
J = 8.8Hz), isbmero Z.

'H RMN (CDCls): 8 3.82 (3H, s), 5.39 (1 H, d, J = 7.2 Hz, 8.26 (01
H, d, J =7.2 Hz), 6.86 (1 H, dd}), 7.17-7.22 (1H, m), 8.17 (1 H, dd, J = 24, 6.8
Hz).

Descripcién 28
Fenil sulfona de 4-fluoro-3-[2-(metoxi)etenillfenilo (D28

Una solucién de 4-bromo-1-fluoro-2-[(E)-2-
(metoxi)etenillbenceno (D27), (1.15, 5 mmol) en THF (10 ml) se enfria a -78°C
bajo argén. Una solucién terc-butil litio (1.5M en pentano, 6.67 ml, 10 mmol)
se afade después de 5 minutos mediante una solucidbn de fluoruro de
fenilsulfonilo (1.2 g, 7.5 mmol) en THF (6 ml). La mezcla se agita a -78°C
durante 30 minutos después se templa mediante la adicion de solucién
acuosa saturada de cloruro de amonio (1 ml). La mezcla se calienta a
temperatura ambiente, se evapora y el residuo se somete a purificacién
mediante cromatografia instantanea (se eluye con 100% de pentano a 100%
de acetato de etilo usando sllice instantdneo Biotage), para obtener fenil
sulfona de 4-fluoro-3-{2-(metoxi)etenillfenilo (D28), como un aceite claro
aproximadamente, 1.05 g, (72%), aproximadamente 92% puro por LCMS.

(ES): m/z (M+H)" 203; C15sH13FO3S requiere M= 292.

A



10

15

20

Descripcion 29
4-amino-4-metil-1-piperidinacarboxilato de 1,1-dimetiletilo (D29

4-metil-4-({I[(fenilmetil)oxi]carbonillamino)-1-piperidinacarboxilato
de 1,1-dimetiletilo (D28) (586 mg, 1.71 mmol) en etanol (12 ml) se hidrogena
sobre 10% de paladio en carbono (200 mg, 50% de agua) a temperatura y
presién ambiente durante 24 h. El catalizador se filtra y el filtrado se evapora a
sequedad para producir 4-amino-4-metil-1-piperidinacarboxilato de 1,1-
dimetiletilo (D29) como una espuma blanca. Esta se usa en la siguiente etapa
sin purificacion.

'H RMN (CDCly): & 1.38 (3H, 8), 1.45 (8H, s), 1.59 (2H, m), 1.72

(2, m), 3.37 (2H, m), 3.57 (2H, m) y 7.15-7.40 (5H, m).

Descripcién 30

piperidinacarboxilato de 1,1-dimetiletilo {D30).

Una solucién de sulfona de 4-fluoro-3-[2-{metoxi)etenillfenilo
crudo (D28) (300 mg, aproximadamente 1.05 mmol) se disuelve en &cido
formico (88%, 3 ml) y se mantiene a RT durante 16 horas, 1,2-dicloroetano (30
ml) se afiade a la mezcla lavada con acetato de sodio acuoso saturado (10
ml). La fase DCE se separa y se trata con 4cido acético (3 gotas, ~50 mg), 4-
amino-4-metil-1-piperidinacarboxilato de 1.1-dimetiletilo (D29) y
triacetoxiborohidruro de sodio (2.1 mmol, 445 mg) y se agita a RT durante 18

horas. La mezcla se lava con bicarbonato de sodio saturado acucso, se seca

P
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(MgS0,), se filtra y se evapora y el residuc se purifica mediante cromatografia
instantdnea en sllice aminado Biotage (se eluye con hexano - acetato de
etilo) seguido por purificacién adicional en gel de silice estandar, se eluye con
0-2% de metanol, en diclorometano para proporcionar 4-({2-{2-fluoro-5-
(fenilsulfonil)fenilletillaminc)-4-metil-1-piperidinacarboxilato de 1,1-dimetiletilo
(D30). 223 mg.

'H RMN (CDCly): 5 1.03 (3H, s), 1.38 (4H, m), 1.45 (8H, s), 2.78
(4H, br. s), 3.20 (2H, m), 3.37 (2H, m), 7.13 (1H, t J = 14.2 Hz), 7.51 (3H, m)
7.80 (1H, m) y 7.91 (3H, m).

EM (electroaspersion): m/z (M+H)+ 477; C2sHasFN204S requieres
M = 476.

Descripcion 31

4-metil-4-[5-{fenilsulfonil}-2, 3-dihidro-1H-indol-1-il]-1-
piperidinacarboxilato de 1,1-dimetiletilo (D31}

4-({2-[2-fluoro-5{fenilsulfonil)fenilletil}lamino)-4-metil-1-

piperidinacarboxilato de 1,1-dimetiletilo (D30) (142 mg, 0.30 mmol) en DMSO
(5 ml) se calienta a 110°C bajo argén durante 3 dias. La solucién de reaccién
se evapora a sequedad y el residuo se divide entre EtOAc y solucién de
K2CO3 acuosa diluida. La fase organica se separa y se lava con agua y
salmuera. Se seca sobre MgSO,, se filtra y se evapora para producir el
producto crudo como un aceite amarillo (141 mg). Este se purifica en silice se

eluye con hexano/EtOAc 3:1 a 2:1 para producir una mezcla del compuesto
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del titulo e indol correspondiente en una relacion de ~3:1. Este (94 mg, 0.21
mmol) en DMF (5 ml) se trata con sal de Eschenmoser (20 mg, 0.11 mmol) y
se calienta a 55°C bajo argén. Después de 2h mas sal de Eschenmoser (60
mg, 0.33 mmol) se afiade y la temperatura se eleva a 65°C. Después de 2h
adicionales la solucién de reaccién se enfria y se evapora a sequedad. El
residuo se divide entre EtOAc y solucién de K,CO3 acuosa diluida: La fase
organica se separa y se lava con agua y salmuera. Se seca sobre MgSO, se
filtra y se evapora para producir el producto crudo como un aceite incoloro.
Este se purifica en sllice se eluye con hexano/EtOAc 3:1 para producir el
compuesto del titulo puro 4-metil-4-[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D31) (62 mg).

'H RMN (CDCly): 5 1.26 (3H, s), 1.45 (9H, s), 1.68 (2H, m
parcialmente oscurecido por agua), 2.12 (2H, m), 2.90 (2H, t J = 8.2 Hz), 3.40
(2H, m), 3.50 (4H, m), 6.87 (1H, d J = 8.4Hz), 7.50 (4H, m), 760 (1 H, m) y
7.90 (2H, m).

EM (electroaspersién). m/z (M+H)+ 457; CasH1oN204S requieres
M = 456.

Descripcion 32

3-[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-il}-1-
pimolidinacarboxilato de 1,1-dimetiletilo {D32)

Se prepara a partir de 3-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-

pirrolidinacarboxilato de 1,1-dimetiletilo (D10) y fenilsulfinato de sodio de una
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manera similar a la descripcion 4 caso (i), se calienta a 110°C durante 16 h. 3-
[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-il]-1-pirrolidinacarboxilato de  1,1-
dimetiletilo {D32) se obtiene como un sdlido blanco (92%).

'H RMN (CDCh): & 1.46 (9H, s), 2.04 (2H, m), 3.00 (2H, t,
J=8.5Hz), 3.40 (2H, m), 3.53 (4H, m), 4.15 (1H, m), 6.40 (1H, d, J=8.5H2),
7.48 (4H, m), 7.68 (1H, m), 7.90 (2H, m).

EM: m/z (M-tBu+H)+ 373, C23H2aN204S requieres 429.

Descripcién 33
4-[5-{fenilsulfonil)-2,3-dihidro-1H-indol-1-illhexahidro-1H-azepina-

1-carboxilato de 1,1-dimetiletilo (D33)
Se prepara a parlir de 3-(5-yodo-2,3-dihidro-1H-indol-1-

illhexahidro-1-azepina-1-carboxilato de 1,1-dimetiletilo (D13) y fenilsulfinato de
sodio de una manera similar a la descripcion 4 caso (i), se calienta a 110°C
durante 16 h. 4-[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-illhexahidro-1H-
azepina-1-carboxilato de 1,1-dimetiletiio se obtiene como un sélido blanco
(D33) (71%).

H RMN (CDCh): & 1.48 (8H, s), 1.56-1.84 (6H, m), 2.98 (2H, m),
3.21-3.66 (7H, m), 6.28 (1H, d, J=8.4Hz), 7.43-7.51 (4H, m), 7.65 (1H, m), 7.89
(2H, m),

EM: m/z (M-Bu+H)+ 373, C25H32N204S requieres 457.
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Descripcién 34

4-7-fluoro-5-{fenilsulfonil)-2, 3-dihidro-1H-indol-1-il]-1-
piperidinacarboxilato de 1,1-dimetiletilo (D34)

Se prepara a partir de 4-(7-fluoro-5-yodo-2,3-dihidro-1H-indol-1-

il)-1-piperidinacarboxilato de 1,1-dimetiletilo (D11) y fenilsulfinato de sodio de
una manera similar a la descripcién 4, se calienta a 110°C durante 18h. 4-[7-
fluoro-5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-il]-1-piperidinacarboxilato de 1,1-
dimetiletilo (D34) se obtiene como un aceite incoloro (138 mg, 53%).

'H RMN (CDCls): & 1.46 (8H, s), 1.58 (2H, m), 1.74 (2H, m), 2.74
(2H, m), 3.01 (2H, t, J=8.8Hz), 3.51 (2H, t, J=9.0Hz), 3.98 (1H, m), 4.13 (2H,
m), 7.33 (1H, d, J=1.6Hz), 7.40 (1H, dd, J=12Hz & 1.8hz), 7.46-7.55 (3H, m),
7.90 (2H, m).

EM: m/z (M-'Bu+H)+ 405, C24H26FN20,S requieres 461.

Descripcion 35

4-[7-cloro-5-(fenilsulfonil)-2, 3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D35)

Se prepara a partir de 4-(7-cloro-5-yodo-2,3-dihidro-1H-indol-1-

il)-1-piperidinacarboxilato de 1,1-dimetiletilo (D12) y fenilsulfinato de sodio de
una manera similar a la descripcién 4 (Caso i), se calienta a 110°C durante
18h. 4-[7-cloro-5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-il}-1-piperidinacarboxilato
de 1,1-dimetiletilo (D35) se obtiene como un sdlido blanco (90%).

'H RMN (CDCh): & 1.48 (9H, s), 1.61 (2H, m), 1.75 (2H, d,
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J=11.6), 2.75 (2H, m), 2.97 (2H, t, J=9.0Hz), 3.53 (2H, t, J=8.0Hz), 4.21 (2H,
m), 4.65 (1H, m), 7.35 (1H, d, J=2.0Hz), 7.47-7.61 (3H, m), 7.61 (1H, d,
J=2.0Hz), 7.90 (2H, m).

EM: m/z (M-Bu+H)+ 421 & 423, C24H20CIN2O4S requieres 476 &
478.

Descripcién 36
4-{5-[(4-fluorofenil)sutfonill-2,3-dihidro-1H-indol-1-il}-1-

piperidinacarboxilato de 1,1-dimetiletilo (D386).

Se prepara a partir de 4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-
piperidinacarboxilato de 1,1-dimetiletioc (D8) y fluoruro de 4-
fluorobencenosulfonilo (D14) al usar n-butil litio (1.5 equivalentes), de una
manera similar a la descripcion 45, 4-{5-{(4-fluorofenil)sulfonil]-2,3-dihidro-1H-
indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletio (D36) se obtiene como
una espuma amarilla (48%).

EM: m/z (M-'Bu+H)* 405, C24H25FN204S requiere 460.

Descripcién 37

4-{5-[(2-cianofenil)sulfonill-2, 3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D37).

Se prepara a partir de 4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-

piperidinacarboxilato de 1,1-dimetiletio (D8) y fluoruro de 2-

cianobencenosulfonilo (D16) al usar t-butil ltio (2 equivalentes), de una

oS
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manera similar a la descripciéon 28. 4{5-{(2-cianofenil)sulfonil]-2,3-dihidro-1H-
indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletilo (D37) se purifica mediante
cromatografia en gel de silice, después se usa HPLC preparativa dirigida de
masa y se obtiene como un aceite amarillo (14%).

EM: m/z (M-Bu+H)* 412, C25H29N204S requiere 487.

Descripcién 38

4-{5-](3-cianofenil)sulfonil]-2,3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D38)

Se prepara a partir de 4-(5-yodo-2,3-dihidro-1H-indol-1-i)-1-

piperidinacraboxilato de 1,1-dimetiletlo (D8) y fluoruro de 3-
cianobencenosulfonilo (D17) al usar t-butil litio (2 equivalentes), de una
manera similar a la descripciéon 28. 4-{5-[(3-cianofenil)sulfonil}-2,3-dihidro-1H-
indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletilo (D38) se purifica en sllice
y después se usa HPLC preparativa dirigida de masa y se obtiene como un
aceite amarillo (36%).

EM: m/z (M-'Bu+H)* 412, C25H20N204S requiere 467.

Descripcién 39

4-{5-[(2-fluorofenil}sulfonil]-1H-indol-1-il}-1-piperidinacarboxilato
de_1.1-dimetiletilo (D39)

Se prepara a partir de 4-{5-[(2-fluorcfenil)sulfonil]-2,3-dihidro-1H-

indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletiio (D6) al usar 2,3-dicloro-

™

b
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5,6-diciano-1,4-benzoquinona (1.1 equivalentes) de una manera similar a la
descripcién 2. 0.5 equivalentes adicionales de 2,3-dicloro-56-diciano-1,4-
benzoquinona se afiade durante la reaccién y la reacciéon se agita por un total
de 18h. 4-{5-[(2-fluorofenil)sulfonil}-1H-indol-1-il}-1-piperidinacarboxilato de
1,1-dimetiletilo (D39) se obtiene como un aceite amarillo (95%).

EM: m/z (M-'Bu+H)* 403, C24H27FN204S requiere 458

Descripcion 40
5-](3-fluorofenil)sulfonill-1H-indol-1-il}-1-piperidinacarboxilato
de 1,1-dimetiletilo (D40).

Se prepara a partir de 4-{5-[(3-fluorofenil)sulfonil]-2,3-dihidro-1H-

indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletilo (D45) al usar 2,3-dicloro-
5,68-diciano-1,4-benzoquinona (1.5 equivalentes) de una manera similar a la
descripcién 2. La reaccién se agita durante un total de 18h. 4-{5-(3-
fluorofenil)sulfonil}-1H-indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletilo
(D40) se obtiene como un sélido amarillo (62%).

EM: m/z (M-'Bu+H)" 403, C24H27FN204S requiere 458.

Descripcion 41
4-(5{[3-(metiloxi)fenillsulfonil}-2, 3-dihidro-1H-indol-1-il)-1-
piperidinacarboxilato de 1,1-dimetiletilo (D41).

En un horno se seca un matraz de fondo redondo de 3 cuellos,

se disuelve 4-(5-bromo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilato de

\>Y
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1,1-dimetiletilo (D1) (400 mg, 1.05 mmol) en THF seco (5 ml) y se enfrla a -
78°C bajo atmdsfera de argdn. Terc-butilillitio (1.5M en pentano, 1.4 ml, 2.1
mmol) se aflade gota a gota y la mezcla se agita durante 10 minutos, antes
una solucién de fluoruro de 3-(metiloxi)bencenosulfonilo (D25) (299 mg, 1.57
mmol) en THF seco (2 ml) se afiade. La mezcla de reaccion se mantiene a -
78°C antes de dejarse calentar a temperatura ambiente. La reaccién se
monitorea mediante LC-MS. Después de 1 hora la reaccion se templa con
agua y se extrae con éter dietllico; los orgénicos se lavan con salmuera, se
secan sobre MgSO, y se concentran para proporcionar un aceite amarillo (550
mg). El crudo se purifica mediante cromatografia instantdnea (columna de
silice de 20 g) con un gradiente de EtOAc¢ en hexano para producir el producto
deseado 4-(54{[3-(metiloxi)fenillsulfonil}-2,3-dihidro-1H-indol-1-il)-1-
piperidinacarboxilato de 1,1-dimetiletilo (D41) como un aceite incoloro (270
mg, 45%).

'H RMN (CDCls): & 1.46 (8H, s), 1.60 (2H, m), 1.75 (2H, m), 2.77
(2H, bt), 3.00 (2H, t), 3.51 (3H, m), 3.83 (3H,s), 4.25 (2H, bd), 6.32 (1H, d),
7.00 (1H, dd), 7.45 (4H, m), 7.65 (1 H, dd).

Descripcién 42
2,4-dimetil-1,3-tiazol-5-il)sulfonil

1-piperidinacarboxilato de 1,1-dimetiletilo (D42).

Se prepara al usar un método anélogo a la descripcién 41 pero al

usar fluoruro de sulfonilo (D24).
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EM: m/z (M-Na*)* 500, C23H31N104S; requiere 477.

Descripcién 43

Se prepara al usar un método analogo a la descripcién 41 pero al
usar fluoruro de sulfonilo (D23).

EM: m/z (M-Na)* 487, C24H34N4O4S requiere 474,

Descripcién 44

4-{5-[(2,5-difluorofenil)sulfonil]-2, 3-dihidro-1H-indol-1-il}-1-
piperidinacraboxilato de 1,1-dimetiletilo (D44)

4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilato de

1,1dimetiletilo (D8) (1.5 g, 3.5 mmol) en THF seco (15 ml) se enfria a -78°C
bajo argén y terc-BulL.i (solucién 1.5 M, en pentano; 4.7 ml, 7 mmol) se afade
gota a gota. La solucién amarilla palida resultante se agita a -78°C durante 10
minutos y después una solucion de fluoruro de 2,5-difluorobencenosulfonilo
(D19) (1.03 g, 5.25 mmol) en THF seco (2 ml) se afiade gota a gota. La
solucién de reaccién se agita a -78°C durante 0.5 h después se deja calentar
a RT alrededor de 1h. Solucién de NH,Cl acuosa saturada se afiade y la
reaccion se diluye con EtOAc. Entonces se lava con salmuera, se seca
(MgSO,), se filtra y se evapora para dejar el producto crudo (1.9 g). Este se

purifica en sllice, se eluye con un gradiente de 0-40% de EtOAc en hexano
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para  producir  4{5-[(2,5-difluorofenil)sulfonil}-2,3-dihidro-1H-indol-1-if}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D44) (1 g, 60%).

H RMN (CDCly): § 1.47 (9H, 8), 1.58 (2H, m), 1.75 (2H, m), 2.77
(2H, bt), 3.02 (2H1 1), 3.54 (3H), 4.12 (2H, bs), 6.35 (1 H, d), 7.06 (1H, m),
7.18 (1H1 m), 7.53 (1H, s8), 7.75 (2H1 m).

Descripcién 45

4-{5-{(3-fluorofenil)sulfonil]-2, 3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D45)

4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilato de

1,1-dimetiletilo (D6) (856 mg, 2.0 mmol) en THF seco (10 ml) se enfria a -78°C
bajo argén y n-BuLi (solucidén 2.5 M, en hexanos; 0.880 ml, 2.2 mmol) se
afiade gota a gota. La solucién amarilla palido resultante se agita a -78°C
durante 15 minutos y una solucién de fluoruro de 3-fluorobencenosulfonil
(D15) (534 mg, 3.0 mmol) en THF seco (1 ml) se afiade gota a gota. La
solucion de reaccién se agita a -78°C durante 0.5 h y despupes se deja
calentar a RT alrededor de 1h. Solucién de NH,CI saturada (2 ml) se afiade y
la reaccién se diluye con EtOAc. Después se lava con salmuera, se seca
sobre (MgSO,), se filtra y se evapora para dejar el producto crudo. Este se
purifica en sllice, se eluye con hexano/EtOAc (4:1 a 2:1) para producir 4-{5-
[(3-fluorofenil)sulfonil]-2,3-dihidro-1H-indol-1-il}-1-piperidinacarboxilato de 1,1-
dimetiletilo (D45) (214 mg, 23%).

'H RMN (CDCls): 6 1.47 (8H, ), 1.55 (2H, m), 1.74 (2H, m), 2.77
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(2H, m), 3.00 (2H, t J = 8.8 Hz), 3.52 (3H, m), 4.24 (2H, br.m), 6.34 (1H,d J =
8.4 Hz) 7.19 (1H, m), 7.43 (2H, m), 7.57 (1H1 m) y 7.68 (2H, m).
EM (electroaspersion): m/z (M+H)+ 4681; Ca4H29FN20,S requiere

ill-2,3-dihidro-1H-indol-1-i}-1-

piperidinacarboxilato de 1,1-dimetiletilo (D46)
4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilato de

1,1-dimetiletilo (D8) (656 mg, 1.53 mmol) en THF seco (8 ml) se enfria a -78°C
bajo argén y sec-Buli (solucién 1.4M en ciclohexano; 1.31 ml, 1.84 mmol) se
afiade gota a gota. La soluciébn amarillo palido resultante se agita a -78°C
durante 10 minutos y después una solucibn de fluoruro de 2-
fluorobencenosulfonilo (D48) (422 mg, 2.37 mmol) en THF seco (2 ml) se
aflade gota a gota. La solucién de reaccién se agita a -78°C durante 1h y
después se deja calentar a RT alrededor de 1h. Solucién de NH,CI saturada
(2 ml) se afiade y la reaccién se diluye con EtOAc. Se lava con salmuera, se
seca con (MgSO,), se filtra y se evapora para dejar el producto crudo 4-{5-[(2-
fluorofenil)sulfonil}-2,3-dihidro-1H-indol-1-il}-1-piperidinacarboxilato de 1,1-
dimetiletilo (D46). Este se purifica en silice, se eluye con hexano/EtOAc (4:1 a
2:1) para producir el compuesto del titulo (257 mg, 37%).

'H RMN (CDCla): 8 1.47 (8H, s), 1.55 (2H, m), 1.75 (2H, m), 2.77

(2H, m), 3.00 (2H, t J = 8.6 Hz), 3.52 (3H, m), 4.24 (2H, br.m), 6.35 (1H,d J =
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(2H, m), 7.72 (1H, m) y 8.04 (1 H, m).

EM (electroaspersion): m/iz (M+H)+ 461; Ca4H20FN204S requiere
M = 480.

Descripcion 47

piperidinacarboxilato de 1.1-dimetiletilo (D47)

4-(5-yodo-2,3-dihidro-1H-indol-1-il}-1-piperidinacarboxilato de
1,1-dimetiletilo (D6) (642 mg, 1.5 mmol) en THF seco (8 ml) se enfrla a -78°C
bajo argén y terc-BuLi (solucion 1.5M en pentano; 2.0 ml, 3.0 mmol) se afade
gota a gota. La solucion amarillo pélido resultante se agita a -78°C durante 10
minutos y después una solucién de fluoruro de 3,5-difluorobencenosulfonilo
(D52) (441 mg, 2.25 mmol) en THF seco (2 ml) se afiade gota a gota. La
solucién de reaccién se agita a -78°C durante 1.25h y después se deja
calentar a RT alrededor de 2.5h. Solucién de NH,Cl saturada (2 ml) se afiade
y la reaccién se diluye con EtOAc. Después se lava con salmuera, se seca
con (MgSQ,), se filtra y se evapora para dejar el producto crudo. Esta se
purifica en silice, se eluye con un gradiente de 0-25% de EtOAc en hexano
para  producir  4-{5-[(3,5-difluorofenil)sulfonil}-2,3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D47) (216 mg, 30%).

'H RMN (CDCls): 5 1.47 (9H, s), 1.55 (2H, m), 1.75 (2H, m), 2.77

(2H, m), 3.02 (2H, t J = 8.8 Hz), 3.54 (3H, m), 4.25(2H, br.m), 8.35 (1H,d J =
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8.4 Hz),8.92 (1H, m), 740 (2H, m), 745 (1 H,d J = 1.6 Hz) y 7.64 (1H, m).
EM (electroaspersién): miz (M+H)+ 479; CzHaSFaN20O.S

requieres M = 478.

Descripcidn 48
Fluoruro de 2-fluorobencenosulfonilo (D48)

Una mezcla 4:1 de fluoruro de calcio y fluoruro de potasio (2.91
g, se carga 3.45 mmol/g), que se ha preparado de una manera similar a “J. C.
S. Chem. Comm., (1986), 793", se afiade a una solucion de cloruro de 2-
fluorobencenosulfonilo (0.068 ml, 0.973 g, 5.0 mmol) en acetonitrilo (10 ml), y
la mezcla se agita a temperatura ambiente durante 48 h. El fluoruro de calcio y
fluoruro de potasio se remueven al filtrar a través de celite, se lava con
acetonitrilo adicional (2x5 ml). La solucion resultante se evapora a sequedad.
Fluoruro de 2-fluorobencenosulfonilo (D48) se obtiene como un aciete incoloro
(470 mg, 53%).

¥C-RMN (CDCl3) 3 118.5 (d, J = 20Hz), 122.3 (m), 125.7 (s),

131.6 (s), 138.9 (s), 160.5 (d, J = 260Hz).

Descripcion 48
Fluoruro de 2-clorobencenosuifonilo {D49)

Véase el cuadro 1.

ARG
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Descripcién 50
Fluoruro de 3-clorobencenosulfonilo (D50)

Véase el cuadro 1.

Descripcién 51
Fluoruro de 4-clorobencenosulfonilo (D51)

Véase el cuadro 1.

Descripcion 52

Fluoruro de 2,5-diflucrobencenosulfonilo (D52)

Véase el cuadro 1.

Las siguientes descripciones se hacen al usar el cloruro de
sulfonilo apropiado y un método anélogo que se espacifica para la descripcion

15 048.

\B4
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(m), 130.3 (2C, 8), 147.1
(s)-

59
CUADR 1
Ndmero de | Cloruro  de | Método | Caracterizacion Notas
descripcién | sulfonilo similar al
descrito
en:
16 o D15 EM: miz (M+H)® 186, [91%
C7H4FNO2S requiere 185
17 D15 EM: m/z (M+H)" 186, {89%
CsH.,FNO2S requiere 185
18 D15 G RMN (CDCly): 5 118.7 | Aceite
incoloro.
(d, J=20Hz), 119.2 (d, 85%
p J=10Hz), 126.2 (s5), 129.5
{m), 147.9 {dd, J=260Hz
& 10H2), 152.6 (dd,
J=260Hz & 10Hz).
19 o D15 “IC-RMN (CDChL): 5 117.6 Sélido
LY blanco
0 (dd, J=20Hz & 5Hz),
89%
F 119.5 (dd, J=20Hz,
10Hz), 122.5 (m), 124.9
F (dd, J=20Hz & 10Hz),
155.7 (d, J=250Hz), 157.7
(J=240Hz).
20 o D15 “C. RMN (CDCh): § 21.9 Sdlido
.., blanco
[»] (8), 128.5 (2C, s), 130.2
H 92%
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Ndmero de | Cloruro de | Método | Caracterizacidén Notas
descripcion | sulfonilo similar al
descrito
en.
21 F D15 BC.RMN (CDCL):321.3 | Aceite
Ox, incoloro
=0 (8). 125.6 (s), 128.6 (8), 94%
128.5 (s), 1329 (d,
J=20Hz), 136 .4 (s), 140.2
(8).
22 og D15 “C-RMN (CDCL): § 20.3 .Aoeite
(s), 128.6 (s). 130.1 (a), incoloro
92%
132.3 (d, J=20Hz2), 132.8
(8), 135.3 (s). 139.0 (s).
23 WY QP D15 EM: m/z (M+H)® 193,
'@ o CsHoFN20,S requiere 192
nd
24 ?* P |[D15 EM: m/z (M+H)® 196,
M,__{Iku CsHeFNO,S, requiere 195
Mo
25 o )P D15 "H-RMN (CDCl): 6 3.80
- DA“ (3H, 8), 7.27 (1H, d), 7.47
(1H, 8), 7.51 (1H, 1), 7.60
(1H, d)
BF_RMN (CDCl,): & -
_ 1948 s
49 as D48 WC. RMN (CDCh): § 127.4 | Solido
cristalino
(s), 131.8 (s), 132.0 (d, amarillo
J=24Hz), 1324 (s), 1336 | 96%
(s). 136.2 (8).




10

15

20

61

Numero de | Cloruro de | Método Caracterizacion Notas
descripcion | sulfonilo similar al
descrito

50 D48 C-RMN (CDCl): 5 128.5 | Aceite

blanco
(8), 128.5 (s), 131.0 (s). 89%
134.6 (d, J=20Hz), 135.8

(s), 136.0 (s).

131.4 (d, J=20Hz), 142.7
(s).

52 D15 3C.RMN (CDCh): § 111.5 | Aceite

il
@ J=25Hz), 11221125 |0
(2C, m), 135.7 (m),

162.9 (m).

E
51 %E D48 BC_RMN(CDCly): 5 120.9 | Solido
blanco
(2C. 5). 130.1 (20. S). 89%

E\

Descripcién 53

4-[3-[(dimetilamino)metil]-5-(fenilsulfonil)-1H-indol-1-il]-1-

piperidinacarboxilato de 1,1-dimetiletilo (DS3)
4-[5-(fenilsulfonil)-1H-indol-1-il}-1-piperidinacarboxilato de 1,1-
dimetiletilo (D3) (414 mg, 0.943 mmol) y sal de Eschenmoser (272 mg, 1.47
mmol) se agita en DMF a 55°C bajo argén durante 1h. Después del
enfriamiento, la solucidn de reaciéon se evapora a sequedad y el residuo se
divide entre EtOAc¢ y solucion NaHCO, saturado. La capa orgénica se separa
y se lava con solucion de NaHCO; saturada adicional (x1) y salmuera (x1).

Entonces se seca sobre MgSQ,, se filtra y se evapora para producir una
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espuma beige (495 mg). Esta entonces se seca en sflice (20 g), se eluye con
un gradiente de 0-5% de MeOH en DCM para producir 4-{3-
[(dimetilamino)metil]-5-(fenilsulfonil}-1H-indol-1-il}-1-piperidinacarboxilato  de
1,1-dimetiletilo (D53) (337 mg, 80%).

'H RMN (CDCly): 5 1.49 (9H, s), 1.89 (2H, m), 2.02 (2H, m), 2.28
(6H, s), 2.90 (2H, m), 3.63 (2H, s), 4.34 (3H, m), 7.26 (1H, s, oscurecido por
CHCl3), 7.40 (1H, d J = 8.8 Hz), 7.50 (3H, m), 7.72 (1 H, d J = 8.8 Hz), 7.97
(2H, m) y 8.38 (1H, s).

EM (electroaspersion): m/z (MH+H)+ 498; Cz7HasN3O,4S requiere
M = 497,

Descripcién 54

4-[3-metil-5-(fenilsulfonil}-1H-indol-1-il}-1-piperidinacarboxilato_de
1,1-dimetiletilo (D54)

4-[3-[(dimetilamino)metil}-5<{fenilsulfonil)-1H-indol-1-il}-1-

piperidinacarboxilato de 1,1-dimetiletilo (D53) (337 mg, 0.678 mmol) en etanol
(15 ml) se hidrogena alrededor sobre 10% de Pd/C (200 mg) a temperatura y
presion ambiente durante 18h. LC/MS muestra una reaccion pequefia
después de este tiempo. El catalizador se filtra y el filtrado se hidrogena sobre
10% de Pd/c (500 mg) a 60 psi durante 56 h; LC/MS muestra cerca de 30% de
conversion. El catalizador se filtra y el filtrado se evapora para dejar un aceite
incoloro (278 mg). Este se purifica en sllice (10 g), se eluye con hexano/EtOAc
(31 a 32) para producir 4-[3-metil-5-{fenilsulfonil)-1H-indol-1-il}-1-

U
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piperidinacarboxilato de 1,1-dimetiletilo (D54) como un aceite incoloro (80 mg).

'H RMN (CDCls): 5 1.49 (9H, s), 1.87 (2H, m), 2.00 (2H, m), 2.34
(3H, s), 2.89 (2H, m), 4.31 (3H, m), 7.08 (1H, 8), 7.37 (1 H, d J = 8.8 Hz), 7.49
(3H, m), 7.72 (1H, d J = 8.8 Hz), 7.96 (2H, m) y 8.25 (1H, s).

EM (electroaspersion): miz (M+Na)+ 477; CasHaoN204S requiere

454,

EJEMPLO 1

-1H-Indo! (E1

4-[5-(fenilsulfonil)-1H-indol-1-il]-1-piperidinacarboxilato de 1,1-
dimetiletilo (D3) (290 mg, 0.65 mmol) se disuelve en HCI 4M en 1,4-dioxano
(20 ml) a temperatura ambiente. Después de 1h, el solvente se evapora para
proporcionar clorhidrato de 5-(fenilsulfonil)-1-(4-piperidinil)-1H-indol (E1) como
un solido blanco (245 mg):

'H RMN (CD3;OD): & 2.21-2.28 (4H, m), 3.26-3.34 (2H, m), 3.54
(2H, d), 4.81 (1H, m), 6.74 (1H, d) 7.50-7.60 (4H, m), 7.71 (2H, s), 7.93 (2H,
d), 8.27 (1 H, s);

EM: m/z (M+H)+ 341; C1oHz0SN20; requiere: 340.

149
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\EO
EJEMPLO 2
Clorhidrato de 1-{1-metil-4-piperidinll}-5-{fenilsulfonil)-1H-indol (E2

-0

o

'\ HCI

Una mezcla de clorhidrato de 5-{fenilsulfonil)-1-(4-piperidinil)-1H-
indol (E1) (120 mg, 0.32 mmol), 37% de formaidehido en agua (0.2 mf), y
triacetoxiborohidruro de sodio (0.26 g, 1.3 mmol), se suspende en 1,2-
dicloroetano (5 ml) y se agita durante 18 horas a temperatura ambiente. La
mezcla se filtra a a través de un cartucho SCX (10 g), se lava can
diclorometano (2 x 10 ml) y metanol (2 x 10 mi) después el producto se eluye
con 10% de amoniaco acuosos (d= 0.88) en metanol, para proporcionar 1-(1-
metil-4-piperidinil)-5-(fenilsulfonil)-1H-indol como un sélido blanco. Este se
trata con HCI 1M en Et20 (1 ml) y se evapora para proporcionar clorhidrato de
1-(1-metil-4-piperidinil)-5-(fenilsulfonil)-1H-indol (E2) (60 mg):

'H RMN (dg- DMSO): 8 2.15 (2H, d), 2.38 (2H, dd), 2.80 (3H, d),
3.18 (2H, dd), 3.55 (2H, d), 4.77 (1H, brt.), 8.75 (1H, d), 7.55-7.65 (4H, m),
7.70(1 H, dd), 7.82 (1 H1 d), 7.94 (1 H, d), 8.27 (2H, d), 10.4 (1 H, br.s);

EM: m/z (M+H)+ 355; C20H22SN202 requiere: 354.
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EJEMPLO 3
Clorhidrato de 5-{fenlisulfonil)-1-{4-piperidinll}-2,3-dihidro-1H-indol (E3a)

'L Hex

4-{5-(fenilsulfonil)-2, 3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D4) (234 mg, 0.52 mmol) se disuelve
en HCI 4M en 1,4dioxano (20 ml) a temperatura ambiente. Después de 1 h, el
solvente se evapora para proporcionar clorhidrato de 5-(fenilsulfonil)-1-(4-
piperidinil)-2,3-dihidro-tH-indol (E3a) como un sélido blanco (200 mg):

'H RMN (CDOD): 5 1.86-2.01 (4H, m), 3.01 (2H, t), 3.15 (2H, dt),
3.48-3.67 (4H, m), 3.89 (1 H, 1), 6.58 (1 H1 d) 7.49-7.63 (5H, m), 7.88 (2H, d);

EM: m/z (M+H)+ 343; C4pH22SN20; requiere: 342.

Caso (ii

El compuesto D4 (6.5 g, 14.7 mmol) se disuelve en MeOH (200
ml) y HCI (1,4-dioxano 4M, 100 ml) se afiade una vez para proporcionar una
solucion coloreada morada que se agita a temperatura ambiente durante 15
minutos. La mezcla de reaccién entonces se concentra a sequedad y el

material resultante se recristaliza a partir de EtOH (130 ml) para producir el

15)
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producto deseado (E3a) (4.54 g, 82%).

Clorhidrato de 5-(fenilsulfonil)-1-(4-piperidinil)-2,3-dihidro-1H-
indol (E3a) (90 mg) se disuelve en acetato de etilo (25 ml) y se lava con
bicarbonato de sodio, después salmuera, se seca con sulfato de magnesio, se
filtra y se evapora a sequedad. 5-(fenilsulfonil)-1-(4-piperidinil)-2,3-dihidro-1H-
indol (E3b) se obtiene como un aciete amarillo (60 mg).

EM: m/z (M+H)* 343, C1gH22N20,S requiere 342.

Caso (i)

4-[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-il}-1-piperidina-
carboxilato de 1,1-dimetiletilo (D4) (1.39 g) se agita en HCI 4M en 1,4-dioxano
(5 ml) a temperatura ambiente durante 1h. El solvente se evapora y el sélido
blanco resultante se divide entre acetato de etilo (250 ml) y agua (250 ml).
Dos gotas de hidréxido de sodio acuoso saturado se afiaden para hacer la
solucidon basica. La fase orgédnica se separa y la capa acuosa se extrae con

acetato de etilo (250 ml). Las fases organicas se combinan y se lavan con
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saimuera (100 ml), se secan con sulfato de magnesio, se filtran y se evaporan
a sequedad, para producir 1.02 g de goma amarilla. La goma se recristaliza a
partir de acetato de etilo, para producir 130 mg de sélido blanco. Los residuos
se evaporan a sequedad, para producir 880 mg de espuma blanca. 5-
(fenilsulfonil)-1-(4-piperidinil)-2,3-dihidro-1H-indol (E3b) se obtiene (130 mg +
890 mg), consistente espectroscdpicamente con el material producido en el

caso (i).

EJEMPLO 4

Clorhidrato de 1-{1-metil-4-piperidinil)-S-{fenlisulfonil

S0
2

"na

Una mezcla de clorhidrato de 5-(fenilsulfonil)-1-(4-piperidinil)-2,3-

-2,3-dihidro-1H-

dihidro-1H-indol (E3a) (170 mg, 0.45 mmol), 37% de formaldehido en agua
(0.2 ml), y triacetoxiborohidruro de sodio (0.382 mg, 1.8 mmol), se suspende
en 1,2-dicloroetano (8 ml) y se agita durante 18 horas a temperatura
ambients. La mezcla se filtra a través de un cartucho SCX (10 g) se lava con
diclorometano (2 x 15 ml) y metanol (2 x 15 ml) después el producto se eluye
con 10% de aminiaco acuoso (d= 0.88) en metanol, para proporcionar un

solido blanco. Este se trata con HCI 1M en Et:O (1 ml) y se evapora para

\SD
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proporcionar clorhidrato de 1-(1-metil-4-piperidinil)-5-(fenilsulfonil)-2,3-dihidro-
1H-indol (E4) (137 mg):

'H RMN (dg- DMSO): § 1.82 (2H, d), 2.00 (2H, dd), 2.71 (3H, d),
2.97 (2H, t), 3.05 (2H, dd), 3.40 (4H, dd), 3.79 (1H, tt), 6.58 (1H, d), 7.46 (1 H,
s), 7.54-7.63 (4H, m), 7.88 (2H, dd), 10.5 (1 H, br.s);

EM: m/z (M+H)+ 357 CzH24SN20; requiere:; 356.

EJEMPLO 5

HQY N

CH,

A una suspensién de 5-yodo-3,3-dimetil-1-(1-metil4-piperidinil)-
2.3-dihidro-1H-indol (D8) (370 mg, 1 mmol) y sal sbddica de éacido
bencenosulfinico (197 mg, 1.2 mmal) en toluenc seco (8 ml) se afiade
Pdz(dba)s (23 mg, 0.025 mmol), 9,9-dimetil-4,5-bis(difenilfosfino)xantano)
(xantfos) (20 mg, 0.05 mmol), Cs2C0O, (489 mg, 1.5 mmol) y cloruro de
tetrabutilaminio (334 mg, 1.2 mmol). La mezcla se agita bajo argdn a 80°C
después de 15 horas se enfria a temperatura ambiente, se diluye con

diclorometano y se filira a través una almohadilla de celite. Después se
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Biotage (25 + S) y se eluye con un gradiente de EtOAc en hexano para aislar
3,3-dimetil-1-(1-metil-4-piperidinil)-5-(fenilsulfonil)-2,3-dihidro-1H-indol (130
mg, 34%).

H RMN (CDCly): 6 1.26 (6H, ), 1.75 (4H, m), 2.04 (2H, m), 2.30
(3H, s), 2.94 (2H, d), 3.26 (2H, s), 3.39 (1H, quinteto), 6.33 (1H, d, J=8.4 Hz),
7.47 (2H, m), 7.48 (2H, m), 7.62 (1H, d, J=8.4 Hz), 7.88 (2H, d).

El compuesto se disuelve en metanol y se trata con 1 mol eq. de
HCI (1M en Et;O) para producir la sal HCI de clorhidrato de 3,3-dimetil-1-(1-
metil-4-piperidinil)-5-(fenilsulfonil)-2,3-dihidro-1H-indol (E5) después de
evaporacion.

EM: m/z (M+H)+ 385, C22H23sN202S requiere 384.

EJEMPLO 6

Indol (E6)
WP

A una solucién de 5-bromo-1-(octahidro-7-indolizinil)-2,3-dihidro-

1H-indol (D7) (300 mg, 0.94 mmol) en tolueno seco (5.3 ml) se afade sal

S
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sbdica de acido bencenosulfinico (230 mg, 1.4 mmol), Pdz(dba); (22 mg,
0.024 mmol) xantfos (28 mg, 0.05 mmol), Cs.CO3 (457 mg, 1.4 mmol) y
cloruro de tetrabutilaminio (312 mg, 1.12 mmol). La mezcla se agita a refiujo
bajo una atmésfera de argén y después de 20 hrs se enfrla a temperatura
ambiente, se filtra a través de una almohadilla de celite y se lava con
diclorometano. Después se concentra a sequedad y el crudo (860 mg) se
aplica a un cartucho de amina Biotage (25 + M) y se eluye con un gradiente de
EtOAc en hexano. El producto deseado se purifica adicionalmente mediante
cartucho SCX (1 g), se lava con diclorometano, metanol y se eluye con
amoniaco metadlico, y después al usar HPLC preparativa dirigida de masa y
el producto se convierte a la sal HCl mediante la adicion de 1 mol eq. de HCI
(1M en Et20) a una solucién de! producto en diclorometano. El compuesto se
tritura con éter para producir clorhidrato de 1-(octahidro-7-indolizinil)-5-
(fenilsulfonil)-2,3-dihidro-1H-indol (EB) (11 mg, 3%).

'"H RMN (CD;OD): 5 1.78 (2H, m), 2.15 (7H, m), 3.05 (4H, m),
3.60 (3H, m), 3.68 (1H, d), 3.97 (1 H, m), 6.58 (1H, d), 7.52 (4H, m), 7.62 (1H,
d), 7.86 (2H, d).

EM: m/z (M+H)+ 383, C2H2sN202S requiere 382.

\hE
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EJEMPL 7
Clorhidrato de 1{4-metil-4-piperidinil)-5-{fenlisulfonlil}-2,3-dihidro-1H-
indol (E7)
.Y
o,
MO
Véase el cuadro 3
EJEMPLO 8

Clorhidrato de 5-[3-fluorofenillsulfonil]-1-{4-pi

indol {EB)

OQ

HCE

4-[5-[(3-fluorofenil)sulfonil}-2,3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D45) (210 mg, 0.456 mmol) se trata
con HCI 4M en dioxano (7.5 ml) y la mezcla resultante se agita a RT durante
1.25 h. Después se evapora a sequedad y el sélido blanco resultante se tritura
con dietil éter, se filtra y se seca in vacuo para producir clorhidrato de 5-[3-
fluorofenil)sulfonill-1-(4-piperidinil)-2,3-dihidro-1H-indol (E8) como un sélido
blanco (170 mg, 94%).
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'H RMN (de-DMSO): § 1.82 (4H, m), 3.00 (4H, m), 3.35 (2H, m),
3.50 (2H, t J = 8.4 Hz), 3.85 (1 H, m, parcialmente oscurecido por agua), 6.61
(1H,d, J =84 Hz), 7.50 (2H, m), 7.63 (2H, m), 7.71 (2H, m), 8.64 (1H, br, m)
y 8.86 (1H, br. m).

EM (ES): m/z (M+H)+ 381; C1gHz2l FN20O2S requiere M = 360.

EJEMPLO 8

-2,3-dihidro-1H-

4-(5-yodo-2,3-dihidro-1H-indol-1-if)-1-piperidinacarboxilato de
1,1-dimetiletilo (D6) (656 mg, 1.53 mmol) en THF seco (8 ml) se enfrila a -78°C
bajo argén y sec-BulLi (solucion 1.4M en ciclohexano, 1.31 ml, 1.84 mmol) se
afiade gota a gota. La solucién amarillo pélido resultante se agita a -78°C
durante 10 minutos y después una solucibn de fluoruro de 2-
fluorobencenosulfonilo (D48) (422 mg, 2.37 mmol) en THF seco (2 ml) se
afiade gota a gota. La solucién de reaccion se agita a -78°C durante 1h
después se deja calentar a RT alrededor de 1h. Solucién NH,Cl saturada (2
ml) se afiade y la reaccién se diluye con EtOAc. Después se lava con

salmuera, se seca (MgSOQ,), se filtra y se evapora para dejar el producto crudo
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4{5-[(2-fluorofenil)sulfonil}-2,3-dihidro-1H-indol-1-il}-1-piperidinacarboxilato de
1,1-dimetiletilo (D46). Este se purifica en sllice, se eluye con hexano/EtOAc
(4:1 a 2:1) para producir el compuesto del titulo (257 mg, 37%).

'H RMN (CDCls): 5 1.47 (8H, s), 1.55 (2H, m), 1.75 (2H, m), 2.77
(2H, m), 3.00 (2H, t J = 8.6 Hz), 3.52 (3H, m), 4.24 (2H, br.m),8.36 (1 H,d J =
8.4 Hz) 7.06 (1H, m), 7.26 (1 H, m, parciaimente oscurecido por CHCI3), 7.52
(2H, m), 7.72 (1H, m) y 8.04 (1H, m).

EM (electroaspersion): m/z (M+H)+ 461; Ca4H29FN20O,S requiere
M = 480.

El 4-{5-[(2-fluorofenil)sulfonil]-2,3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletiio (D48) (250 mg, 0.54 mmol) se trata
con HCI 4M en dioxano (7.5 ml) en una manera analoga a la que se describe
en E8 para producir clorhidrato de 5-{(2-fluorofenil)sulfonil]-1-(4-piperidinil)-2,3-
dihidro-1H-indol (E9)

EM (ES): m/z (M+H)+ 361; C1pH21FN202S requiere M = 360.

EJEMPLO 10

1H-indol (E10)
NP

\s4
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4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-piperidinacarboxilato de
1,1-dimetiletilo (D8) (642 mg, 1.5 mmol) en THF seco (8 ml) se enfrla a -78°C
bajo argon y terc-Buli (solucién 1.5 M en pentano, 2.0 ml, 3.0 mmol) se afiade
gota a gota. La solucién amarillo palido resultante se agita a -78°C durante 10
minutos y después una solucién de fluoruro de 3,5-difluorobencenosulfonilo
(D52) (441 mg, 2.25 mmol) en THF seco (2 ml) se afiade gota a gota. La
solucién de reaccién se agita a -78°C durante 1.25 h y después se deja
calentar a RT alrededor de 2.5h, Solucién de NH(CI saturada (2 ml) se affade
y la reaccién se diluye con EtOAc. Después se lava con salmuera, se seca
(MgSQ,), se filtra y se evapora para dejar el producto crudo. Este se purifica
en silice, se eluye con un gradiente de 0-25% de EtOAc en hexano para
producir 4-{5-[(3,5-difluorofenil)sulfonil]-2,3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D47) (216 mg, 30%).

'H RMN (CDCls): 5 1.47 (9H, 8), 1.55 (2H, m), 1.75 (2H, m), 2.77
(2H, m), 3.02 (2H, t J = 8.6 Hz), 3.54 (3H, m), 4.25 (2H, brm), 8.35 (1H,d J =
8.4 Hz), 6.92 (1H, m), 7.40 (2H, m), 745 (1 H,d J = 1.6 Hz) y 7.64 (1H, m).

EM (electroaspersién): m/z (M+H)+ 479; Cz4HzaF2N20,S requiere
M =478.

4-{5-[(3,5-difluorofenil)sulfonil}-2,3-dihidro-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletilo (D47) se trata con HCI 4M en dioxano
en una manera analoga a la que se describe en E8. El producto clorhidrato de
5-[(3,5«ifluorofenil)sulfonil]-1-(4-piperidinil)-2,3-dihidro-1H-indol  (E10) se

recristaliza a partir de etanol.

\6C
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EM (electroaspersion): m/z (M+H)+ 379; CygHzoF2N204S requiere
M= 378.

EJEMPLO 11

-2,3-dihidro-1H-Indol (E11

LN
KO
Véase el cuadro 2.
EJEMPLO 12
Clorhidrato de 5-
indol (E12)
Qy

Véase el cuadro 2,

&l
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EJEMPLO 13

%
5
a
HCl
Véase el cuadro 2.
10 EJEMPLO 14
Clorhidrato de 5-[{2-fluorofenil)sulfonii]-1-{4-piperidinil)-1H-indol {E14}
-0
15 CH

Véase el cuadro 3.

G
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EJEMPLO 1§

indol (E15a) y 5{(4-fluorofenil}sulfonil]-1-{4-piperidinil}-2 3-dihl.dro-1H-

indol (E15b)

;\'4" }rﬂ
=
] ;

Se prepara a partir de 4-{5-[(4-fluorofenil)sulfonil}-2,3-dihidro-1H-
indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletioc (D38) de una manera
similar a (E3). El producto crudo se purifica al usar HPLC preparativa dirigida
de masa. Las fracciones apropiadas se combinan y se evaporan a sequedad,
y después se tratan con acido clorhidrico 1M en dietil éter. Este después se
evapora a sequedad, se disuelve en propan-2-ol, se filtra y se concentra.
Clorhidrato de 5-[(4-fluorofenil)sulfonil]-1-(4-piperidinil)-2,3-dihidro-1H-indol
(E15a) se cristaliza a partir de propan-2-ol caliente para proporcionar un sélido
blanco (23%).

EM: m/z (M+H)+ 361, C1gH21FN202S requiere 360.

Los residuos de cristalizacién se pasan debajo de un cartucho
SCX se eluye con metanol y después metanol amoniaco. 5-[(4-
fluorofenil)sulfonil]-1-(4-piperidinil)-2,3-dihidro-1H-indol (E15b) se obtiene

como un sélido blanco (34%).

\&>
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'H RMN (CDCk): & 1.81 (2H, m), 1.76 (2H, m), 2.69 (2H, td,
J=12.2Hz & 2.4Hz), 2.99 (2H, t, J=8.8Hz), 3.19 (2H, m), 3.47 (1H, m), 3.56
(2H, t, J=8.6H2), 6.32 (1H, d, J=8.4Hz), 7.12 (2H, m), 7.44 (1 H, d, J=1.6Hz),
7.62 (1 H, dd, J=8.4Hz & 2.0Hz), 7.89 (2H, m).

EJEMPLO 16
1-{hexahidro-1H-azepin-4-il)-S-{fenilsulfonil)-2,3-dihidro-1H-indol (E16a) y

1H-indol (E16b).
N 3

Se prepara a partir de 4-[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-

illhexahidro-1H-azepina-1-carboxilato de 1,1-dimetiletilo (D33) de una manera
similar al método del ejemplo (E3a). En este caso, el producto entonces se
purifica al usar un cartucho SCX se eluye con metanol y después metanol
amoniaco.  1-(hexahidro-1H-azepin-4-il)-5-(fenilsulfonil)-2,3-dihidro-1H-indol
(E16a) se obtiene como un sélido blanco (99%).

EM: m/z (M+H)+ 357, C20H24N202S requiere 356.

Una muestra de 1-(hexahidro-1H-azepin-4-il)-5-(fenilsulfonil)-2,3-
dihidro-1H-indol (E16a) después se trata con acido clohidrico 1M en dietil éter,
se evapora a sequedad y se seca congelado a partir de agua. Clorhidrato de

1-(hexahidro-1H-azepin-4-il)-5-(fenilsulfonil)-2,3-dihidro-1H-indo!  (E16b) se
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obtiene como un sélido blanco (E16b).

'H RMN (CDCl): § 1.93-2.23 (6H, m), 3.01 (2H, t, J=8.2Hz), 3.17
(2H, m) 3.36-3.49 (2H, m), 3.58 (2H, t, J=8.4Hz), 3.84 (1H, m), 68.53 (1H, d,
J=8.4Hz), 7.45-7.53 (4H, m), 7.69 (1H, d, J=8.0Hz), 7.88 (2H, m), 9.79 (2H, s
amplio).

EM: m/z (M+H)+ 357, C20H24N202S requiere 356.

EJEMPLO 17

Se prepara a partir de 3-[5-(fenilsulfonil)-2,3-dihidro-1H-indol-1-
ill-1-pirrolidinacarboxilato de 1,1-dimetiletilo (D32) de una manera similar al
método del ejemplo 3a. El producto se purifica al usar un cartucho SCX, se
eluye con metanol y después amoniaco matanélico. 5-(fenilsulfonil)-1-(3-
pirrolidinil)-2,3-dihidro-1H-indol (E17a) se obtiene como un sdlido blanco
(87%).

EM: m/z (M+H)+ 329, C1gH20N202S requiere 328.

Una muestra de S5-(fenilsulfonil)-1-(3-pirrolidinil)-2,3-dihidro-1H-

indol (E17a) entonces se trata con dcido clorhidrico 1M en dietil éter, se
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evapora a sequedad y se seca congelado a partir de agua. Clorhidrato de 5-
(fenilsulfonil)-1-(3-pirrolidinil)-2,3-dihidro-1H-indol (E17b) se obtiene como un
sélido blanco.

'H RMN (CDCh): 5 2.21 (2H, m), 3.04 (2H, t, J=8.2Hz), 3.28-3.61

5 (6H, m), 4.42 (1H, m), 8.43 (1H, d, J=8.0Hz), 7.46-7.54 (4H, m), 7.80 (1H, d,

J=7.6Hz), 7.89 (2H, d, J=8.4Hz) 10.02 (2H, s amplio).

EM: m/z (M+H)+ 329, C1gH29N20-S requiere 328.

EJEMPLO 18

10

indol (E18b)

. O\%dﬁ%

Se prepara a apartir de 4-{7-fluoro-5-(fenilsulfonil)-2,3-dihidro-1H-

indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletilo (D34) de una manera

20 similar al método del (ejemplo 3a). Clorhidrato de 7-fluoro-5-(fenilsulfonil)-1-(4-

piperidinil)-2,3-dihidro-1H-indol (E18a) se recristaliza a partir de etanol y un
poco de dietil éter proporciona un sdlido blanco (39%).

'H RMN (CDCl): § 1.98 (2H, m), 2.19 (2H, m), 2.96 (2H, m), 3.03
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(2H, t, J=8.6Hz), 3.54 (4H, m), 4.11 (1 H, m), 7.40 (1H, d, J=1.6Hz), 7.45 (1 H,
m), 7.49-7.56 (3H, m), 7.88 (2H, m), 9.59 (1H, amplio s), 9.74 (1 H, amplio s).

EM: m/z (M+H)+ 361, C1pH21CIN202S requiere 360.

Los residuos de cristalizacion se pasan debajo de un cartucho
SCX, se eluyen con metanol y después amoniaco metandlico. 7-fluoro-5-
(fenilsulfonil)-1-(4-piperidinil)-2,3-dihidro-1H-indol (E18b) se obtiene como un
aceite incoloro (41%).

"H RMN (CDCly): 3 1.84 (2H, m) , 1.75 (2H, m), 2.69 (2H, 1d,
J=12.2Hz & 2.4Hz), 3.01 (2H, t, J=8.8Hz), 3.18 (2H1 m), 3.56 (2H1 1, J=9.0
Hz), 3.94 (1 H, m), 7.32 (1H, d, J=1.2Hz), 7.39 (1 H, dd, J=12.2Hz & 1.8Hz),

7.46-7.55 (3H, m), 7.90 (2H, m).

EJEMPLO 19

Clorhidrato de 7-cloro-5-{fenlisuifonil}-1-{4-piperidinil}-2,3-dihidro-1H-

indol {(E19a) v 7-cloro-5-{fenilsulfonil}-1{4-piperidinil}-2,3-dihidro-1H-indol

(E18b).

d i

Se prepara a partir de 4-[7-cloro-5-(fenilsulfonil)-2,3-dihidro-1H-

indol-1-il}-1-piperidinacarboxilato de 1,1-dimetiletio (D35) de una manera
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similar a la descripcion (E3a). Clorhidrato de 7-cloro-5-(fenilsulfonil)-1-(4-
piperidinil)-2,3-dihidro-1H-indol (E19a) se cristaliza a partir de etanol, y se
obtiene como un sdlido blanco (35%).

'H RMN (CDCls): 5 1.98 (2H, m), 2.23 (2H, m), 2.98 (4H, m), 3.59
(4H, m), 4.78 (1 H, m), 7.39 (1H, d, J=1.6Hz), 7.47-7.57 (3H, m), 7.62 (1H, d,
1.6Hz), 7.90 (2H, m), 9.60 (1H, s amplio), 8.73 (1H, s amplio).

EM: m/z (M+H)+ 377 & 379, CpH21CIN20O,S requiere 376 & 378.

Los residuos de cristalizacién se pasan debajo de un cartucho
SCX, se eluyen con metanol y después amoniaco metabdlico. 7-cloro-5-
(fenilsulfonil)-1-(4-piperidinil)-2,3-dihidro-1H-indol (E18b) se obtiene como un
soélido blanco (54%).

'H RMN (CDCh): § 1.84 (2H, m), 1.77 (2H, m), 2.68 (2H, td,
J=12.2Hz & 2.0Hz), 2.96 (2H, t, J=8.8Hz), 3.14 (2H, m), 3.58 (2H, t, J=0.0Hz),
4.59 (1H, m), 7.34 (1H, d, J=2.0Hz), 7.46-7.55 (3H, m), 7.60 (1H, d, J=2.0Hz),
7.89 (2H, m).

Los siguientes ejemplos E11 - E13, E24 - E26, se preparan
mediante el acoplamiento de un 4-(5-yodo-2,3-dihidro-1H-indol-1-il)-1-
piperidinacarboxilato de 1,1-dimetiletilo (D8) con fluoruros de sulfonilo (D18),
(D21), (D22), (D49), (D50) y (D51), seguidos por una etapa de desproteccién
catalizada con acido al usar métodos analogos (véase la columna de notas)
para aquelios especificados en los ejemplo ES o E10 de casos ejemplificados

totaimente.

\6%



10

15

20

83

A
CUADR 2

Numero | Fluoruro | Haluro de | Método | Caracterizacion Notas

de de indolinilo espectral

ejemplo | sulfonilo

E11 D22 D6 E10 EM(ES); m/z
(M+H)+ 357;
ConuNzOzs
requiere M = 356

E12 D49 D6 E9 EM(ES); m/z Producto
(M+H)+ 337 y 379; | recristalizado
C19H2¢CIN202S a partir de
requiere M = 378y | etanol
378

E13 D51 D8 E9 EM(ES); m/z Producto
(M+H)+ 377 y 379; | recristalizado
C1gH21CIN2O2S a partir de
requiere M =378y | etanol
378

E24 D50 D6 E10 EM(ES); m/z Producto
(M+H)+ 377 y 379; | recristalizado
C1sH21CIN20,2S a partir de
requiere M =376y | etanol/dietil
378 éter

E25 D18 D6 E10 EM(ES); m/z
(M+H)+ 379,
CuHszNzOzS
requiere M = 378

E26 D21 D6 E10 EM(ES); m/z
(M+H)+ 357,
C20H24N202S
requiere M = 356
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EJEMPL 20

Clorhidrato de 2-{[1-{4-pi

Véase el cuadro 3.
10
EJEMPLO 21

Clorhidrato de 3-{[1-{4-piperidinil

iflsulfonillbenzonitrilo (E21)

-2,3-dihidro-1H-indol-5-

15

Véase el cuadro 3.

\XO
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EJEMPLO 22

Clorhidrato de 5-[(3-fluorofenil}sulfonifl-1 iperidinil}-1H-indol {(E22

Véasa el cuadro 3.

Clorhidrato de &

-metiloxi

EJEMPLO 23

nifjsulfonii}-1-{4-piperidinil)-2,3-dihidro-

1H-indol (E23)

Véase el cuadro 3.

£

i\



EJEMPLO 24

Véase el cuadro 2

10 EJEMPLO 26
il)-2,3-dihidro-

16

Véase el cuadro 2.
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EJEMPLO 26

indol (E26)

Y

Véase el cuadro 2.

EJEMPLO 27

Clorhidrato de 5-[(2.5-difluorofenil)sulfonil]-1-{4-piperidinil)-2,3-dlhidro-
1H-indol (E27)

WP

Véase el cuadro 3.
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EJEMPL 28

Clorhidrato de 5-[(2.4-dimetil-1,3-tiazol-5-il}sulfonil

dihidro-1H-indol (E28)

Véase el cuadro 3

EJEMPLO 29

2,3-dihidro-1H-indol (E29)

W

Véase el cuadro 3.

Los siguientes ejemplos E7, E14, E20-E23, E27-E29, se
preparan mediante la desproteccion mediada por acido del carbamato de terc-
butiio apropiado D31, D37, D38, D40-D44, D46. En cada caso el método
utilizado es analogo (véase la columna de notas) que especifica en los casos

E1, E3a o E8 ejemplificados totaimente.
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CUADR_3
Nimero | Material | Método | Caracterizacién espectral Notas
de de
ejemplo | inicio
E7 D31 |ES8 THRMN (d-DMS0) 5 1.22 (3H,
8), 1.83 (2H, m), 2.28 (2H, m),
2.80 (2H, t J = 8.4 Hz), 3.08
(4H, m), 3.50 (2H, m, parclalmente
oscurecido por agua ), 6,89 (1H, d,
J = 8.4 Hz), 7.60 (2H, m), 7.58
(3H,m), 787 (2H, m). y 8.82
(1H, br, m). EM slectroaspersién)
m/z (M+H)" 357; CpHaN-O:S
requlere M = 358.
E14 D48 E1 EM: m/z (M+H)+ 359, Producto
C1eH19FN20,4S requiere 358 precipitado a partir
de dietil éter para
proporcionar  un
sélido blanco
E20 D37 E3a EM: m/z (M+H)+ 368, Producto
C20H21FN30O2S requiere 367 recristalizado a
partir de etanol
caliente para
proporcionar sélido
amarillo
E21 D38 E3a EM: m/z (M+H)+ 368, Producto purifica
C20H21FN102S requiere 367 do mediante
HPLC, convertido
a sal HCI con HCI
1M en dietil éter y
cristalizado a partir
de etanol caliente
para proporcionar
un sblido amarillo
E22 D40 E1 EM: m/z (M+H)+ 359, El compuesto se

C19H19FN204S requiere 358

precipita a partir de
dietil &ter como
s6lido crema.
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Namero | Material | Método | Caracterizacién espectral | Notas
de de
ejemplo | inicio
E23 D41 E1 EM: m/z (M+H)+ 373, Ei solvente para reaccién
C20H24FN205S requiere es una mezcla de
372 metanol y HCl 4M en 1,4-
"dioxano; el tiempo de
reaccidnes 1.5h
E27 D44 E1 EM: m/z (M+H)+ 379, El tiempo de reaccién es
C1eHz0F2N202S requiere 18 horas; el producto
378 rescirstalizado a partir de
iPrOH
E28 D42 E1 EM: m/z (M+H)+ 378, El solvente para la
C1aH23N302S; requiere reaccién es mezcla de
377 etanol y HC| 4M en 1,4-
dioxano; se purifica
mediante por SCX y
cromatografia en sllice
aminado; se convierte a
sal de HCI al tratar la
solucién metandlica de
base libre con HCI 1M en
eter.
E29 D43 E1 EM: m/z (M+H)+ 375, El solvente para la

C19H2eN402S requiere 374

reaccién es metanol 1:2:
HC! 4M en 1,4-dioxano;
se purifica por cartucho
de SCX y se convierte a
sal de HCI mediante el
tratamiento de solucién
metanélica con HCI 1M
en éter.
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EJEMPL 30

-2, 3-dihidro-1H-

indol (E30)

P

.

Una solucion de 5-(fenilsulfonil)-1-(3-pirrolidinil)-2,3-dihidro-1H-
indol (E17a) (115 mg, 0.350 mmol, 1.0 equivalentes) y formaldehido (0.13 mi,
37% en peso en agua, 1.75 mmol, 5.0 equivalentes) en diclorometano (2.0 ml)
se agita a temperatura ambiente durante 10 minutos. Se afiade
triacetoxiborohidruro (297 mg, 1.40 mmol, 4.0 equivalentes) a manera de
porcién y la solucién se agita a temperatura ambiente durante 1.5 horas. La
mezcla de reaccién se evapora a sequedad y los residuos se dividen entre
diclorometano (30 ml) y bicarbonato de sodio acuoso saturado (20 ml). La fase
organica se separa se lava con 15 ml adicionales de solucion de bicarbonato
de sodio, la salmuera (15 ml), se seca con sulfato de magnesio y se evapora a
sequedad. El aceite incoloro resultante se purifica al usar un cartucho SCX, se
eluye con metanol y después amoniaco metandlico (1M). Las fracciones
apropiadas se combinan y se evaporan a sequedad, para producir 105 mg de
aceite incoloro. Este después se trata con dcido clorhidrico 1M endietil éter y

se evapora a sequedad. El producto se seca congelado a partir de agua.

NG
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Clorhidrato de  1-(1-metil-3-pirmrolidinil)-5-(fenilsulfonil)-2,3-dihidro-1H-indol
(E30) se obtiene como un sélido blanco (102 mg, 77%).
EM m/z (M+H)+ 343, C1gH22N20,S requiere 342.

EJEMPLO 31
Clorhidrato de 1-{1-metilhexahidro-1H-azepin-4-l)-5-{fenlisulfonil})-2,3-

dihldro-1H-indol {E31)

=

Se prepara a partir de 1-(hexahidro-1H-azepin-4-il)-5-

(fenilsulfonil)-2,3-dihidrc-1H-indol (E16a) y formaldehido de una manera
similar al ejemplo 4. La mezcla de reaccion se evapora a sequedad, se
disuelve en diclorometano, se lava con bicarbonato de sodio acuoso saturado
dos veces, después salmuera, se seca con sulfato de magnesio, se filtra y se
evapora a seq!.ledad: antes de la purificacién al usar un cartucho SCX y el
tratamiento con éacido clorhidrico 1M en dietil éter. El producto se seca
congelado a partir de agua. Clorhidrato de 1-(1-metilhexahidro-1H-azepin-4-il)-
5-(fenilsulfonil)-2,3-dihidro-1H-indol (E31) se obtiene como un sélido blanco
(68%).
EM m/z (M+H)+ 371, C21H2gN20,S requiere 370.

(1%
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EJEMPLO 32

Clorhidrato de 7-cloro-1{1-metil-4-piperidinil)-S{fenilsulfonil)-2,3-dihidro-

1H-Indol (E32

TTh
Se prepara a partir de 7-cloro-5-(fenilsulfonil)-1-(4-piperidinil)-2, 3-
dihidro-1H-indol (E19b) y formaldehido de una manera similar a E4. La mezcla
de reaccién se evapora a sequedad, se disuelve en diclorometano, se lava
con bicarbonato de sodio saturado acuoso dos veces, después salmuera, se
seca con sulfato de magnesio, se filtra y se evapora a sequedad; antes de la
purificacién al usar un cartucho SCX y el tratamiento con acido clorhidrico 1M
en dietil éter. Clorhidrato de 7-cloro-1-(1-metil-4-piperidinil)-5-(fenilsulfonil)-2,3-
dihidro-1H-indol (E32) se cristaliza a partir de etanol con un poco de dietil éter

y se obtiene como un sélido amarillo palido (60%).

EM m/z (M+H)+ 391& 383, C2H23CIN20-S requiere 390 & 382.

AR
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EJEMPL 33

Clorhidrato de 1-{1-etil-4-piperidinil)-5-]{3-fluorofenil)aulfonil]-1H-indol
E33

/P

Se prepara a partir de 4-{5-[(3-fluorofenil)sulfonil]-1H-indol-1-il}-1-
piperidinacarboxilato de 1,1-dimetiletiio (E22) de una manera similar al
ejemplo 37 pero usando acetaldehldo en lugar de 2-metilpropanal. El producto
crudo se purifica al usar cromatografia de fase inversa dirigida de masa, un
cartucho SCX y después se purifica en silice se eluye con diclorometano y
metanol (0-20%). Las fracciones apropiadas se combinan y se evaporan a
sequedad. El residuo se trata con acido clorhidrico 1M y dietil éter. Clorhidrato
de 1-(1-etil-4-piperidinil)-5-[(3-fluorofenil)sulfonil}-1H-indol (E33) se precipita a
partir de dietil éter y se obtiene como un sélido amarillo (3%).

EM m/z (M+H)+ 387, C21H23FN2O2S requiere 388.
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EJEMPLO 34

dlhidro-1H-Indol (E34)
4

Se prepara a partir de clorhidrato de 5-[(3,5-difluorofenil)sulfonii}-
1-(4-piperidinil)-2,3-dihidro-1H-indol (E10) y propionaldehido de una manera
similar al ejemplo 37 sin embargo, el producto no se purifica por cromatografia
de fase inversa dirigida de masa, pero en lugar de purificarse en sllice se
eluye con diclorometano y metanol (0-20%). Las fracciones apropiadas se
combinan y se evaporan a sequedad. Los residuos se disuelven en
diclorometano y se tratan con écido clorhidrico 1M en dietil éter. Clorhidrato de
5-[(3,5-difluorofenil)sulfonil]-1-( 1-propil-4-piperidinil)-2,3-dihidro-1H-indol (E34)
entonces se crisializa a partir de propan-2-ol, y se obtiene como sélido
amairillo (47%).

EM m/z (M+H)+ 421, C2,HgF2N20,S requiere 420.

\®\
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EJEMPL 35
Clorhidrato de 1-{1-etll-4-piperldinii}-5-[{3,5-difluorofenil}sulfonil]-1H-indol
E35

v
F m
cH
|
Este se prepara a partir de clorhidrato de 5(3,5-
difluorofenil)sulfonil]-1-(1-etil-4-piperidinil)-2,3-dihidro-1H-indol (E51) al usar
2,3-dicloro-5,8-diciano-1,4-benzoquinona al usar un metanol analogo al que se
describe en D2. El producto crudo se purifica en sllice, se eluye con
diclorometano y metanol (0-20%), y después al usar cromatografla de fase
inversa dirigida de masa. El producto de disuelve en diclorometano y se trata
con écido clorhidrico 1M y dietil éter. Clorhidrato de 1-(1-etil-4-piperidinil)-5-
[(3,5-difluorofenil)sulfonil]-1H-indol (E35) se cristaliza a partir de propan-2-ol y

se obtiene como un sdlido blanco (5%).

EM m/z (M+H)+ 405, Ca21Ha2F2N202S requiere 404,
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EJEMPLO 36
Clorhidrato de 1-[1-(1-metiletil)-4-piperidinil]-5{fenlisulfonil)-2,3-dihidro-

1H-indol (E36

Una suspensién de S5-(fenilsulfonil)-1-(4-piperidinil)-2,3-dihidro-
1H-indol (E3b) (150 mg, 0.396 mmol, 1.0 equivalentes), triacetoxiborohidruro
de sodio (336 mg, 1.58 mmol, 4.0 equivalentes) y acetona (0.044 ml, 0.554
mmol, 1.5 equivalentes) en diclorometano (3 ml) se agita a temperatura
ambiente durante 40 h. El producto crudo se purifica al usar un cartucho SCX,
se eluye con metanol y después metanol/amoniaco. Las fracciones
apropiadas se evaporan a sequedad. Los residuos se dividen entre acetato de
etilo y agua. La fase acuosa se separa, se lava con agua, se seca con suifato
de magnesio, se filtra y se evapora a sequedad. Los residuos se tratan con
acido clorhidrico 1M en dietil éter, se evapora a sequedad y se precipitan a
partir de éter dietllico. Clorhidrato de 1-[1-(1-metiletil)}-4-piperidinil}-5-
(fenilsulfonil)-2,3-dihidro-1H-indol (E38) se obtiene como un sélido blanco
(26%).

'H RMN (CDCly): 5 1.48 (6H, m), 1.94 (2H, m), 2.84 (4H, m), 3.00

\B>
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(2H, t, J=8.2Hz), 3.51 (3H, m), 3.61-3.74 (3H1 m), 6.31 (1H, m), 7.44-7.53 (4H,
m), 7.67 (1H, m), 7.89 (2H, d, J=6.8Hz), 12.3 (1H, s amplio).
EM: m/z (M+H)+ 385, C22H2sN20.S requiere 384.

EJEMPLO 37

Clorhidrato de 1-[1-{2-metilpropll)-4-piperidinil]-5-{fenilaulfonii)-2,3-
dihidro-1H-indol (E37)

Una suspension de 5-(fenilsulfonil)-1-(4-piperidinil)-2,3-dihidro-
1H-indol(E3b) (100 mg, 0.291 mmol, 1.0 equivalentes), triacetoxiborohidruro
de sodio (83 mg, 0.438 mmol, 1.5 equivalentes) y 2-metilpropanal (0.040 ml,
0.438 mmol, 1.5 equivalentes) en 1,2-diclorometano (2 ml) se agita a
temperatura ambiente durante 20 h. La mezcla de reaccion se divide entre
bicarbonato de sodio saturado acuoso (20 mi) y diclorometano (20 mi). La fase
orgénica se separa, se lava con saimuera (20 ml), se seca con sulfato de
melanesio, se filtra y se evapora a sequedad. La mezcla de reacciéon se
purifica mediante cromatografla de fase inversa dirigida de masa, que produce
la sal de formiato del producto, entonces se disuelve en diclorometano y se

trata con éacido clorhidrico 1M en dietil éter. Clorhidrato de 1-[1-(2-metilpropil)-

Nea)
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4-piperidinil]-5-(fenilsulfonil)-2,3-dihidro-1H-indol (E37) entonces se precipita a
partir de dietil &ter, y se obtiene como un sdlido blanco (61 mg, 48%).
'H RMN (CDCly): 5 0.91 (2H, m), 1.18 (2H, d), 1.33 (2H, m), 1.89
(2H, m), 2.24 (1H, m) 2.80-2.92 (4H, m), 3.01 (2H, t), 3.61-3.70 (4H, m), 4.22
5 (1H, m), 6.32 (1H, m), 7.45-7.56 (4H, m), 7.68 (1H, m), 7.71 (2H, m), 12.2 (1H,
s amplio).

EM: m/z (M+H)+ 399, Ca3H3oN202S requiere 398.

EJEMPLO 38
10 Clorhidrato de 1-11-{2.2-dimetiipropil}-4-pl

dlhidro-1H-Indol (E38)

>

15

Véase el cuadro 4
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EJEMPLO 39

E39
O
5 @’
cH
Véase el cuadro 4.
10 EJEMPLO 40

Clorhidrato de 5-{fenilsulfonll

indol (E40

15

Véase el cuadro 4.
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EJEMPLO 41

Clorhidrato de 5-

Véase el cuadro 4.

EJEMPLO 42

Clorhidrato de 5-{(2 5-difluorofenil)sulfonil]-1-{1-etll-4-piperidinil)-2,3-
dihidro-1H-Indol (E42)

P

Véase el cuadro 4
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EJEMPL 43

Clorhidrato de 5-[(2,5-difluorofenil)sulfonil]-1-{1-{1-metiletil)-4-piperidinii)-
2,3-dlhidro-1H-Indol (E43)

Véase le cuadro 4

EJEMPLO 44

Clorhidrato de 5{(2,5-difluorofenillsulfonil]-1{1-propli-4-piperidinii}-2,3-
dihidro-1H-indol (E43)

Véase el cuadro 4

e
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EJEMPL 45

Clorhidrato de 5-

Véase el cuadro 4.

EJEMPLO 46

dihidro-1H-indol (E48)

é?é’

Clorhidrato de  5-[(2-fluorofenil)sulfonil]-1-(4-piperidinil)-2,3-
dihidro-1H-indol (GSK703427A) (E9) (370 mg, 0.928 mmol) se disuelve en
1,2-dicloroetano (11 ml) y propionaldehido (270 mg, 4.64 mmol) se afiade.
Después de 10 minutos se afiade NaHB(OAC); (787 mg, 3.71 mmol) y la

mezcla se deja agitar durante 18 horas. La mezcla de reaccion se diluye con
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diclorometano (40 ml), se lava con carbonato de potasio (5%, 2 x 25 ml),
salmuera y se seca sobre MgSQ,. La solucién se concentra para producir el
material crudo como un aceite amarillo (322 mg) que se purifica mediante
cromatografla instantdnea (cartucho Flashmaster, 20 g) con un gradiente de
MeOH (0-5% en diclorometano. El producto deseado como base libre (281
mg, 0.7 mmol) se disuelve en una pequefia cantidad de MeOH y se trata con
HCI (1M en Et;0, 0.77 mmol, 0.77 ml) para producir a sal de HCI; el solvente
se remueve y el sélido blanco resultanie se tritura con hexano primero y
después se recristaliza a partir de isopropanol (230 mg en ca. 20 ml), el
producto deseado clorhidrato de 5-[(2-fluorofenil)sulfonil]-1-(1-propil-4-
piperidinil)-2,3-dihidro-1H-indol (E46) se alsla como cristales blancos (183 mg,
45%).

'H RMN ((CD3):S0): 5 0.91 (3H, t), 1.70 (2H, m), 1.84 (2H, d),
2.05 (2H, q), 2.99 (6H, m), 3.52 (4H, 1), 3.87 (1H, m), 8.62 (1H, d), 7.41 (3H,
m), 7.80 (1 H, d), 7.70 (1H, m), 7.96 (1H, 1).

EM: m/z (M+H")+ 403, Ca2H27FN20.S requiere 402.
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EJEMPL 47
Clorhidrato de 5-[(3-fluorofenil)sulfonil]-1-{1-metil-4-piperidinil)-2,3-

dihidro-1H-Indol (E47)

%

Una suspension de clorhidrato de 5-{(3-fluorofenil)sulfonii}-1-(4-
piperidinil)-2,3-dihidro-1H-indol (E8) (111 mg, 0.28 mmol) en 1.,2-
diclorometano (3 ml) se trata con 37% de formaldehido acuoso (0.113 ml, 1.4
mmol) y la mezcla se agita a RT durante 10 minutos. Después se afiade
triacetoxiborohidruro de sodio (237 mg, 1.12 mmol) y la mezcla se agita a RT
durante 2h adicionales. Después se afiade diclorometano (20 ml) y la mezcla
resultante se lava con 5% de solucién KzCO3 acuosa (2 x 10 ml) y salmuera (1
x 10 ml). La solucién organica se seca sobre MgSQy, se filtra y se evapora
para dejar un aceite amarillo palido. Este se disuelve en diclorometano (3 ml)
y se trata con HCI 1M en dietil éter. La solucién oscura resultante se evapora
a sequedad y el residuo se tritura con dietil éter para producir un sélido
blanco. Este se filtra y se seca in vacuo para producir clorhidrato de 5-[(3-
fluorofenil)sulfonil]-1-(1-metil-4-piperidinil)-2,3-dihidro-1H-indol (E47), 63 mg
(55%)

EM (electroaspersién): m/iz (M+H)* 375; CapH23FN202S requiere
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M= 374,

Clorhidrato de 5-[(2-fluorofenil)sulfonii]-1-{1-metil-4-piperidinil)-2.3-
dihidro-1H-indol (E48)

Véase el cuadro 4.

Veéase le cuadro 4.

108

EJEMPLO 48

aF

EJEMPLO 49

\,0&'1,
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EJEMPL 50

dihidro-1H-indol (ES0)

%

Véase el cuadro 4.

EJEMPLO 51
Clorhidrato de 5-[(3,5-difluorofenil)sulfonil]-1-{1-etil-4-pl

dihidro-1H-indol (E50)

%

Veéase el cuadro 4.

rdini})-2,3-
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EJEMPLO 52

Véase el cuadro 4.

EJEMPLO 53

Clorhidrato de 5-[(3-clorofenil)sulfonil]-1-{1-metii-4-piperidinii}-2,3-
dihidro-1H-indol (E53)

%

Veéase le cuadro 4.
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EJEMPL 54

1H-indol (E54)

5 %
Ha
Véase el cuadro 4.
10
EJEMPLO 55
Clorhidrato de 5-J(3-fluorofenll)sulfonill-1-{1-etil-4-piperidinil})-2,3-dlhidro-
1H-Indol {(ES5
15 %

Véase el cuadro 4.

115
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EJEMPLO 56

Clorhidrato de §-[{3-fluorofenil)sulfonil]l-1-{1-propil-4-piperidinil)-2,3-
dihidro-1H-ndo! (ES6)

W

5

HE2

Véase el cuadro 4.
10
EJEMPLO 57

dihidro-1H-indol (E5S7)

15

Véase el cuadro 4.

oo
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EJEMPLO 58

1H-Indol (E58

5

Véase el cuadro 4.

EJEMPLO 59

Véase el cuadro 4.
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EJEMPLO 60

Clorhidrato de 5-[(3,4-difluorofenil)sulfonil]-1-{1-etil-4-piperidinil)-2,3-
dihidro-1H-indol (E60)

5 F h
) Ha
Véase el cuadro 4.
10
EJEMPLO 81
Clorhidrato de 5-[(3,4-difluorofenil)sulfonil]-1-{1-propll-4-piperidinil)-2,3-
dihidro-1H-indol (E61)
. %P
15

Véase el cuadro 4.

\9®
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EJEMPL 62

3. 4-difluorofenil)sulfonil]-1-[1-{1-metiletil}-4-pl

2,3-dihidro-1H-indol (E62)

5 F b
Nl
Véase el cuadro 4.
10
EJEMPLO 63
15

Véase el cuadro 4.

&\
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EJEMPLO 64

Clorhidrato de 5-{{3-metiifenil)sulfonii]-1-{1-propli-4-piperidinil)-2,3-
dihidro-1H-Indol {(E64}

&

Véase el cuadro 4.
10 Los siguientes ejemplos: E38-E45, E48-E64, se preparan
mediante la aminacién reductiva de los ejemplos de amina secundaria: ES,
ES, E10, E12, E24, E25, E26, E27, al usar los compuestos de carbonilo
especificados. En cada caso el método utilizado es analogo (véase la columna
de notas) al especificado en los casos ejemplificados totalmente: E30, E37,
15 [E46 0 E47.
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CUADRO 4
NUmero | Fluoruro | Compuesto Método | Caracterizacion | Notas
de de carbonilo espectral
ejemplo | sulfonilo
E38 E3b 2,2-dimetil- E37 EM: m/z Base libre -
propanal (M+H)* 413, gélido blanco
C24H32N20.8 clis"tialzzado a
; partir de
requiere 412. Tetanol - no
purificado
adicionalmente
o convertido a
gal
E38 E3b Acetaldehido E37 EM: m/z Sélido blanco
(M+H)" 371,
Cz1 HnNzOzS
requiere 370
E40 E3b Propionaldehido | E37 EM: m/z Sélido crema
(M+H)* 385,
C22H2gN202S
requiere 384
E41 E15b Formalina E30 EM: m/z Se cristaliza a
(M+H)* 375, partir de
C20H22FN20O,S | Propan-2-oly
requiere 374 | dietil éter
como un sdlido
blanco
E42 E27 acetaldehido E46 EM: m/z La sal se aisla
(M+H)" 407, sn
C21Ha4F2N20,S | cristalizacién o
requiere 408 trituracién
E43 E27 Acetona E46 EM: m/z La sal se aisla
(M+H)* 421, 8in
CaHagFaN20,S | cristalizacién o
requiere 420 trituracién
E44 E27 propionaldehido | E46 EM: m/z La sal se aisla
(M+H)* 421, 8in
CazHaeF2N;0,S | Cristalizacion o
requiere 420 trituracién
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Nimero | Fluoruro | Compuesto Método | Caracterizacién | Notas
de de carbonilo espectral
ejemplo | suifonilo
E45 E® Acetona E48 EM: m/z Tiempo de
(M+H)* 403, reaccién = 5
CzHxFN,0,S | dlas
requiere 402
E48 ES Formalina E47 EM(ES): m/z
(M+H)* 375,
C20H23FN202S
requiere M=374
E49 E12 Formalina E47 EM(ES): m/z Tiempo de
(M+H)* 381y reaccion = 3h;
393, recristalizacién
ConHoaCIN.O-S de producio a
y 392
ESO E10 Formalina E47 EM(ES): m/z Tiempo de
(M+H)" 393, reaccién =
Cz0H2z2F2N;0,S | 3:5h
requiere M=392
E51 E10 Acetaldehido E47 EM(ES): m/z Tiempo de
(M+H)" 407, reaccién = 20h
Ca1H24F2N202S
requiere M=406
E52 E10 Acetona E47 EM(ES): m/z Tiempo de
(M+H)" 421, reaccién = 2
CzH2eF2N20,S | dfas
requiere M=420
ES3 E24 formalina E47 EM(ES): m/z Tiempo de
(M+H)* 381y | reaccién = 14h
393,
C20H23CIN202S
requiere M=380
y 392
E54 E24 acetaldehido E47 EM(ES): m/z Tiempo de
(M+H)" 405 y reaccion =
407, 14h; producto
purificado
?ez(;llllizesril uiozs mediante
HPLC antes
404 y 406 de Ia
conversion a
sal HCl como
E54
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Numero | Fluoruro | Compuesto | Método | Caracterizacién Notas
de de carbonilo espectral
ejemplo | sulfonilo
E55 E8 Acetaldehido | E47 EM(ES): m/z Tiempo de
(M+H)"* 389, reaccion = 14 h; el
CarHzsPN20,S fer:g:titlci,z:ea partir
requiere M= 388 de IPrOH
E56 E8 Propion- E47 EM(ES): m/z Tiempo de
aldehido (M+H)* 403, reaccién = 14 h; el
CzaHzrFN0-5 l?ergnq:gloiz:ea partir
requiere M= 402 de iPrOH/EOH
ES7 ES8 Acetona E47 EM(ES): m/z Tiempo de
(M+H)* 403, reaccion = 5 dlas;
CaztarPN025 ::'oductopuﬁﬁcado
requiere M=402 | I ediante HPLC
antes de la
coversion a sal
HCI como en E54
ES8 E9 Acetaldehido | E47 EM(ES): m/z
(M+H)"* 388,
C21H25FN20O2S
requiere M= 388
ES8 E25 formalina E47 EM(ES): m/z Tiempo de
(M+H)" 393, reaccion = 3 dias;
C20H2F2N202S :L riﬁr:?if:“;:o i
requiere M= 392 cromatografia en
gel de sllice se
eluye con 0-3% de
MeOH en CH.Cl,
ESO E25 Acetaldehido | E47 EM Tiempo de
(electroaspersién) | reaccion = 3 dias
: m/iz (M+H)* 407, | de producto
Cz1HaF2N,0,8 | Purficado por
requiere M= 406 cromatografla en

gel de sllice, se
eluye con 0-3% de
MeOH en CHzC|z
antes de la
formacién de sal
de HCI
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Numero | Fluorure | Compuesto | Método | Caracterizacion | Notas
de de carbonilo espectral
ejemplo | sulfonilo
E61 E25 Propion- E47 EM(ES): m/z Tiempo de reaccion
aldehldo (M+H)" 421, =3dlasde
CzHzsF2N20,S | Producto purificado
requiere M= 420 | Por cromatografla
en gel de sllice, se
eluye con 0-3% de
MeOH en CH;Cl;
antes de la
formacién de sal de
HCI
E62 E25 Acetona E47 EM(ES): m/z Tiempo de reaccién
(M+H)" 421, = § dlas de
CxHasF2N;0,S | producto purificado
requiere M= 420 | Por cromatografia
en gel de silice, se
eluye con 0-3% de
MeOH en CH;Cl;
antes de la
formacién de sal de
HCI
EB3 E26 Acetaldehido | E47 EM(ES): m/z Tiempo de reaccién
(M+H)* 385, = 1.5h de producto
CazH2sF2N20,S | purificado por
requiere M= 384 | cromatografia en
gel de sllice, se
eluye con 0-7.5%
de MeOH en
CH,Cl, antes de la
formacién de sal de
HCI
E64 E26 Propion- E47 EM(ES): m/z .Tiempo de reaccién
aldehido (M+H)* 399, = 1.5h de producto
Ca3H3oN2028 purificado por
requiere M= 398 | Sromatografla en
gel de sllice, se
eluye con 0-7.5%
de MeOH en

CHCl; antes de la
formacién de sal de
HCI
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EJEMPLO 65

-1H-indol (E65

4-[3-metil-5-(fenilsulfonil)-1H-indol-1-il]-1-piperidinacarboxilato de
1.1-dimetiletilo (D54) (80 mg, 0.175 mmol) se trata con HC| 4M en dioxano (5
ml) como se describe en el ejemplo E8 para producir clorhidrato de 3-metil-5-
(fenilsulfonil)-1-(4-piperidinil)}-1H-indol (E65) como un sdlido blanco (54 mg,
95%).

'H RMN (CDCls): § 2.05 (2H, m), 2.16 (2H, m), 2.32 (3H, s), 3.10
(2H, m), 3.40 (2H, m, oscurecido por H;0), 4.75 (1H, m), 7.38 (1H, s), 7.62
(3H, m), 7.68 (1H, m), 7.76 (1H, d J = 8.8 Hz), 7.98 (2H, m), 8.17 (1H, s) ¥
8.89 (2H, br. d).

EM (electroaspersion): m/z (M+H)+ 354; C29H-N20.S requieres

M = 354,

Datos farmacolégicos

Los compuestos de la invencibn se pueden probar para la

actividad bioldgica in vivo de acuerdo con el siguiente ensayo de ciclasa.
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Ensayo de cicliasa

0.5 pl del compuesto de prueba en 100% de dimetilsulféxido
(DMSO) se aflade a una placa de ensayo de 384 pozos sélida, blanca (para
mediciones de respuesta de dosis la parte superior de la escala de
concentracién es 7.5 uM final). 10 ul de membranas lavadas de células 5THg
Hela (para preparacion véase WO 98/27080) en regulador de pH basico (50
mM de HEPES pH 7.4 (KOH), 10 mM de MgCiz, 100 mM de NaCl, 10 uM de
3-isobutil-1-metilxantina (IBMX) (Sigma-Aldrich)) se aflade a todos los pozos
seguido por 10 pl de regulador de pH 2x ATP (es decir regulador de pH bésico
que contiene 3 mM de ATP) con 5-TH (en una concentracién equivalente a
una respuesta de dosis de 4 x ECsg). La mezcla resultante entonces se incuba
a temperatura ambiente durante 30-45 minutos pama dejar la produccion de
cAMP.

La produccion de cAMP entonces se mide al usar el equipo de
ensayo cAMP de quimiolumuniscencia DiscoverRx™ HitHunter™ (DiscoverRx
Corporation, 42501 Albrae Street, Fremont, CA 94538; Cédigo de producto:
90-0004L) o cualquier ensayo de medicion de cAMP adecuado.

Los valores de ICs; se estiman de mediciones de unidades
designadas arbitrariamente (ADU) de un instrumento Perkin Eimer Viewlux al
usar una curva logistica de parametro cuatro adaptada dentro de EXCEL
(Bowen, W.P. and Jerman, J.C. (1885), regresion no lineal al usar hojas
extendidas. Trends in Pharmacol, Sci, 18, 413-417). Los valores K;

funcionales se calculan usando el método de Cheng. Y. C. and Prussof, W. H.
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(Biochemical Pharmacol (1973) 22 3098-3108). pICso ¥ fpK: son el log10
negativo de la ICso molar y K, funcional respectivamente.

Los compuestos de los ejemplos E1-4, 8, 8-28, 30-37, 39-60 y
63-85 se prusban en el ensayo de ciclasa anterior y muestra afinidad para el
receptor 5-THs, que tiene valores de pK; 28.0 en receptores 5-HTs clonados
humanos. Los compuestos de los ejemplos E5, 7, 29, 38 y 61-62 también se
prueban en el ensayo de ciclasa anterior y muestran afinidad para el receptor

5-HTg, que tiene valores de pK; > 6.5 en receptores 5-HTg clonados humanos.
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

1- Un compuesto de férmula (I) o su sal o solvato

farmacéuticamente aceptable:

(l)

en donde R’ representa hidrégeno o alquilo de Cy.s opcionalmente sustituido

por uno o mas (por ejemplo, 1, 2 6 3) grupos halégeno o ciano; R? representa
alquilo de C1.5 0 R? se puede enlazar a R para formar un grupo (CHz)2, (CHa)s
o (CHz2)s; m representa un nimero entero de cero a 4, tal que cuando m es
mayor de 1, dos grupos R? se pueden enlazar para formar un grupo CHj,
(CH3)2, CH20CHa o (CH3)3; p representa un nimero entero de cero a 2;

=T representa un enlace sencillo o doble; R? representa alquilo de Ci.¢ ©
=0; n representa un nimero entero de cero a 2; R* representa halégeno,
ciano, haloalquilo de C4, halolalcoxi de Cg, alquilo de Cq, alcoxi de Ci,

alcanoilo de C1s 0 un grupo -CONR®R®; q representa un niimero entero de
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cero a 3; R® y R® representan independientemente hidrégeno o alquilo de C.5
o junto con el 4omo de nitrégeno al cual estan unidos forman un grupo
heterociclilo que contiene nitrégeno o heteroarilo que contiene nitrdgeno; A
representa un grupo -arilo, -heteroarilo, -aril-arilo, aril-heteroarilo, -heteroaril-
arilo o -heteroaril-heteroarilo; en donde dichos grupos arilo y heteroarilo de A
se pueden sustituir opcionalmente por uno o mas sustituyentes (por ejemplo 1,
2 o0 3) que pueden ser el mismo o diferente, y que se seleccionan del grupo
que consiste de halégeno, hidroxi, ciano, nitro, trifluorometilo, trifluorometoxi,
alquilo de C.g, trifluorometanosulfonilo, pentafiluoroetilo, alcoxi de Cis,
arilalcoxi de Cis, alquiltio de C,5, alcoxi Cig-alquilo Cyg, cicloalquilo C3r
alcoxi Cy.5, alcanoilo de Cie, alcoxicarbonilo de Cig, alquilsulfonilo de Cis,
alquilsuffinilo de Cig, alquilsulfoniloxi de Cis, alquilsulfonilalquilo de Cis,
arilsulfonilo, arilsulfoniloxi, arilsulfonilalquilo de C,.s, alquilsulfonamido de Cy.,
alquilamido de C,., alquilsulfonamido Cig-alquilo C4.4, alquilamido C,g-alquilo
Cis, arilsulfonamido, arilcarboxamido, arilsulfonamidoalquilo de Cis,
arilcarboxamidoalquilo de Cy., aroilo, aroilalquilo de Cy.s, arilalcanoilo de Ci.,
o un grupo CONR®R"™ o SO,NR°R'’, en donde R® y R' representan
independientemente hidrégeno o alquilo de C1.4 0 R? y R junto con el &tomo
de nitrdgeno al cual estdn unidos pueden formar un grupo heterociclilo que
contiene nitrdgeno o heteroarilo que contiene nitrébgeno.

2.- E| compuesto de formula (I} de conformidad con la
reivindicacibn 1, o su sal o solvato farmacéuticamente aceptable,

caracterizado ademas porque R' representa hidrégeno o alquilo de C1.s.
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3.- El compuesto de férmula (I) de conformidad con la
reivindicacibn 1 6 2, o su sal o solvato farmacéuticamente aceptable,
caracterizado ademas porque A representa un fenilo, tiazolilo o pirazolilo
opcionaimente sustituido, en donde los sustituyentes opcionales se
seleccionan del grupo que consiste de halégeno, CN, alquilo de C.3 y alcoxi
de Cia.

4.- El compuesto de formula (I) de conformidad con la
reivindicacibn 1, o su sal o solvato famacéuticamente aceptable,
caracterizado ademas porque es un compuesto de E1-E65.

5.- Una composicién farmacéutica que comprende un compuesto
de conformidad con cualquiera de las reivindicaciones anteriores, o su sal o
solvato farmacéuticamente aceptable, y un portador o excipiente
farmacéuticamente aceptable.

8.- Un compuesto como se define en cualquiera de las
reivindicaciones 1 a 4, o su sal o solvato farmacéuticamente aceptable, y para
uso en terapia.

7.- Un compuesto como se define en cualquiera de las
reivindicaciones 1 a 4, o su sal o solvato farmacéuticamente aceptable, para
uso en el tratamiento de depresién, ansiedad, enfermedad de Alzheimer,
desviacién cognoscitiva relacionada con la edad, ADHD, obesidad, dafio
cognoscitivo benigno, esquizofrenia, déficits cognoscitivos en esquizofrenia y
apoplejia.

8.- El uso de un compuesto de férmula (I) como se define en
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cualquiera de las reivindicaciones 1 a 4, o su sal o0 solvato farmacéuticamente
aceptable, en la produccion de un medicamento para el tratamiento o
profilaxis de depresién, ansiedad, enfermedad de Alzheimer, desviacién
cognoscitiva relacionada con la edad, ADHD, obesidad, dafio cognoscitivo
benigno, esquizofrenia, déficits cognoscitivos en esquizofrenia y apoplejla.

9.- Una composicién farmacéutica como se define en la
reivindicacibn 5 para uso en el tratamiento de depresién, ansiedad,
enfermedad de Alzheimer, desviacién cognoscitiva relacionada con la edad,
ADHD, obesidad, dafio cognoscitivo benigno, esquizofrenia, déficits
cognoscitivos en esquizofrenia y apoplejla.

10.- Un método de tratamiento de depresién, ansiedad,
enfermedad de Alzheimer, desviacidn cognoscitiva relacionada con la edad,
ADHD, obesidad, dafio cognoscitivo benigno, esquizofrenia, déficits
cognoscitivos en esquizofrenia y apoplejia, que comprende la administracion
de una cantidad terapéuticamente efectiva y segura a un paciente en
necesidad de esta de un compuesto de fédrmula (I) como se define en
cualquiera de las reivindicaciones 1 a 4 o su sal o solvato farmacéuticamente

aceptable.
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RESUMEN DE LA INVENCI N

La presente invencion describe derivados de indol novesodos

tales como compuestos de la férmula (1)

5
A\ﬁ RY)
o Al
R');
( >).
10 (R
\,
R

que poseen potencia antagonista en el receptor 5-HTg y el uso de dichos
compuestos o sales o solvatos farmacéuticamente aceptables de los mismos

15 en el tratamiento de enfermedad de Alzheimer y otros trastomnos del CNS.
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/GB2005003835

Box No.| Basls of the opinion

1. With regard to the language, this opinion has been established on the basis of the international application in
the language in which it was filed, uniess otherwise indicated under this item.

O This opinion has been established on the basis of a translation from the original language into the following
language , which is the language of a transiation fumished for the purposes of international search
(under Rules 12.3 and 23.1(b)).

2. With regard io any nucleotide andbr amino acld saquence disclosed In the intemational application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
0 asequencs listing
O tabie(s) related to the sequence listing

b. format of material:
O in written format
O in computer readable form

¢. time of filingfumishing:
O contained In the intemnational application as filed.
O tiled together with the intemational application in computer readable form.
O fumished subsequently to this Authority for the purposes of search.

3. O n addition, in the case that more than one version or copy of a sequence listing andir table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additionat

coples Is identical 1o that in the application as filed or does not go beyond the application as filed, as
appropriate, were fumished.

4. Additional comments:

Form PCTASA/ 237 (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL _SEARCHING AUTHORITY PCTA3B2005003835

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and Industrial
applicabliity

obvious), or to be industrially applicable have not been examined in respect of:

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non

O
|

the entire intemational application,
claims Nos. 10 "with réaspect to industrial applicability”

because:

the said international application, or the said claims Nos. 10 relate to the following subject matter which
does not require an international preliminary examination (spoa!y)

oo separate shest

the description, claims or drawings (indicate particular elements below) or said claims Nos.  are 80
unclear that no meaningful opinion coukd be formed (spectly):

the claims, or said claims Nos. are so inadequately supported by the description that no meanlnglul opinion
could be formed.

no international search report has been established for the whole application or for said claims Nos. -

the nuclectide and/or amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions in that:

the written form O has not been fumished
0 does not comply with the standard
the computer readable fom [0  has not been fumished
O does not comply with the standard
the tables related to the nucleotide andbr amino acid sequence listing, if in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See separate sheet for further details
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Box No.V Reasoned statement under Rule 43bis.1(a)(l) with regard to novelity, inventive step or
industrial applicabliity; citations and explanations supporting such statement

1. Statement

Novelty {N)
Inventive step (1S)

Industrial applicabiiity (IA)

2. Cilations and explanations
800 separate sheet
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/GB2005/003835
To section Il

Claim 10 relates to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-malter of these claims (Article 34(4)(a)(l) PCT).

To section V

The following documentis were cited in the search report and were considered for the
examination of the present application:

D1: WO 03/011284 A (PHARMACIA & UPJOHN COMPANY; FU, JIAN-MIN) 13 February
2003

D2: US 2004/024023 A1 (BERNOTAS RONALD CHARLES ET AL) 5 February 2004

D3: WO 02/085892 A (WYETH) 31 October 2002

D4: WO 2004/026831 A (F. HOFFMANN-LA ROCHE AG) 1 April 2004

The present application is directed to indole derivatives which act as antagonists of the 5-
HT6 receptor and are thus considered useful for the treatment of CNS diseases like
Alzheimer. The claimed structures are characterized by the presence of a piperidine group
in position 1 and a group A-SQ, in position 5.

No document of the prior art provides specific examples with the above mentioned
combination of substituents in position 1 and 5. Thus the requirements of Art. 33(2) PCT
are met. ' )

The most relevant documents of the prior art are represented by Dt and D2. D1
anticipates structures with a group Aryl-SO, in position 5 and an amine substituent in
position 3. D2 (table 1) provides structures with a piperidine ring in position 1. Both
documents are directed to the treatment of CNS disorders based on 5-HT6 antagonism. A
person skilled in the art would thus have expected that the presently claimed structures are
active as well, since they represent a combination of features known from D1 and D2. In
this context it is important to note that D4 (e.g. example 15) anticipates indoles (CNS,
Alzheimer) with a group Ph-SO, in position 2 and a piperidine in position 4. Thus a person
skilled in the art woukd have been motivated to relocate the essential substituents
according to D1 and D2 in order to arrive at the claimed structures. In the absence of

Form PCT/SA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/GB2005/003835

convincing comparalive data the involvement of an inventive step cannot be acknowledged
(Art. 33(3) PCT).

For the assessment of the present claim 10 on the question whether it is industrially
applicable, no unified criteria exist in the PCT Contracting States. The patentability can
also be dependent upon the formulation of the claims. The EPO, for example, does not
recognize as industrially applicable the subject-matter of claims to the use of a compound
in medical treatment, but may allow, however, claims to a known compound for first use in
medical treatment and the use of such a compound for the manufacture of a medicament
for a new medical treatment.

Form PCT/ISA/237 (Geparate Sheet) (Sheet 2) (EPO-January 2004)
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