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Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen Preliminar
(IPEA).
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De ser el caso, copia del contrato de acceso.
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Traduccioén oficial del Inglés por Marlén Neira Castro, resolucion 2117 del 45
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE

GLAXO GROUP LIMITED

PODER DE REPRESENTACION

Bilinglie inglés- 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 MilTigan

APOSTILLA
(Convencién de 1a Haya del 5 de octubre de 1961)
Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
- Este documento Piblico T

j
1
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ha sido firmado por James Kerr Milligan T
Quien ejerce funciones de Notario piblico
Lleva el sello del Notario publico

CERTIFICADO

oL MaR anm

e S T

SN PP

En Londres

E1 14 agosto 2003
Por el Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de 1a Mancomunidad

No. G229474
Gran Sello de Ta Oficina de Asuntos exteriores y de 1a Mancomunidad
Firma legible de J. Garbrah- Por el Secretario de Estado

Si el documento se usa en un pais que no pertenece a la Convencidn de 1a Haya del

5 de octubre de 1961 debe pasar por la seccién consular de la Misién que

representa el pais.

Es traduccion fiel del inglés, con copia archivo para confrontacion. Bogota 21 agosto-03.

Marlen Neira C

H&/Lu l\w . C

MARLEN NEIRA CASTE:
Traductor e Intérprese Ol
Inglés - Espadol - ngle
Resolucion Ne. 2117 dei 7




AN DE PINNA | ‘

Yo, el infrascrito JAMES KERR MILLIGAN, Notario Pablico de la Ciudad de

Londres, Inglaterra, por 1a 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 “GLAX0O GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita
en la Oficina de Registro de Sociedades bajo el ntimero 305979, con domicilio social

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

Inglaterra;

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

dicha Sociedad en virtud de un Poder 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
objetos o actividades de la citada Sociedad, de acuerdo con la Escritura Constitutiva

%y los Estatutos Sociales, los cuales he tenido a la vista.
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U JAMES KERR MILLIGAN
Notario Publico de Londres, Inglaterra

DE PINNA
35 Piccadilly London W1J OLJ
Telephone:+44 (0)20 7208 2900  Facsimile: +44 (0)20 7208 0066 DX No. 48521 Piceadilly 2




APOSTILLE
(Hague Convention of 5 October 1961 / Convention de La Haye du 5 octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Country: United Kingdom of Great Britain and Northern freland
Pays: Royaume-Uni de Grande-Bretagne et d’Irlande du Nord
This public document / Le présent acte public

2. Has been signed by James Kerr Milligan
a été signé par

3. Acting in the capacity of Notary Public
agissant en qualité de

4. Bears the seal/stamp of ~ The Said Notary Public
est revétu du sceauftimbre de

Certified/Attesté
5.  at London/a Londres 6. the/le 14 August 2603

7. by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs /
par le Secrétaire d’Etat Principal de Sa Majesté aux Affaires Etrangéres et du Commonwealth.

8. Number/sous No G229474

9.  Stamp: 10. Signature: J. Garbrah
timbre:

P

For the Secretary of State / Pour le Secrétaire d'Etat

If this document is to be used in a country which is not party to the Hague Convention of 5 October 1961,
it should be presented to the consular section of the mission representing that country.
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OLARTERAISBECK
OLARTE RAISBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CALLE 100 No. 8A-55 Piso 10
BoGoTa, CoLomBia
TELEPHONE: +57-1 638-6200
Fax: +57-1 638-6201

www.olarteraisbeck.com

Power of Attorney

The undersigned,

Poder

El suscrito,

Glaxo Group Limited

domiciled in

domiciliado en

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 Ana

Maria Frieri full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company’s Patents,
Utility Models and Industrial Designs 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, pay taxes and annuities, request
testimonies, receive documents and securities,
abandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those
who are to represent the company judicially and
extrajudicially, to answer in court in the matter of all
claims and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions.

Signature/Firma: 0

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

Frieri poder especial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respetar todas y cualquiera de Patentes, Modelos
de Utilidad y Disefios Industriales de la
compaiifa en la Republica de Colombia, a cuyo
efecto los 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
anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compaiifa, otorgar poderes a
quienes vayan a representar a la compafiia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dandoles
asimismo facultad para sustituir el presente y
revocar dichas sustituciones.

Peter John GIDJ@GS as J‘Xttomey and Authorised Official

Date/Fecha: 13 August 2003

City,Country/Ciudad,Pais: Brentford, Middlesex, England
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WO 2006/067423 PCT/GB2005/004951

GLYCINE TRANSPORT INHIBITORS

The present invention relates to glycine transporter inhibiting compounds, their use in the
manufacture of medicaments for treating neurological and neuropsychiatric disorders, in
particular psychoses, dementia or attention deficit disorder. The invention further
comprises processes to make these compounds and pharmaceutical formulations thereof.

Molecular cloning has revealed the existence in mammalian brains of two classes of
glycine transporters, termed GlyT1 and GlyT2. GlyT1 is found predominantly in the
forebrain and its distribution corresponds to that of glutamatergic pathways and NMDA
receptors (Smith, et al., Neuron, 8, 1992: 927-935). Molecular cloning has further
revealed the existence of three variants of GlyT1, termed GlyT-la, GlyT-1b and GlyT-1¢
(Kim et al., Molecular Pharmacology, 45, 1994: 608-617), each of which displays a unique
distribution in the brain and peripheral tissues. The variants arise by differential splicing
and exon usage, and differ in their N-terminal regions. GlyT2, in contrast, is found
predominantly in the brain stem and spinal cord, and its distribution corresponds closely to
that of strychnine-sensitive glycine receptors (Liu et al., J. Biological Chemistry, 268,
1993: 22802-22808; Jursky and Nelson, J. Neurochemistry, 64, 1995 : 1026-1033).
Another distinguishing feature of glycine transport mediated by GlyT2 is that it is not
inhibited by sarcosine as is the case for glycine transport mediated by GlyT1. These data
are consistent with the view that, by regulating the synaptic levels of glycine, GlyT1 and
GlyT2 selectively influence the activity of NMDA receptors and strychnine-sensitive

glycine receptors, respectively.

NMDA receptors are critically involved in memory and learning (Rison and Staunton,
Neurosci. Biobehav. Rev., 19 533-552 (1995); Danysz et al, Behavioral Pharmacol., 6
455-474 (1995)); and, furthermore, decreased function of NMDA-mediated
neurotransmission appears to underlie, or contribute to, the symptoms of schizophrenia
(Olney and Farber, Archives General Psychiatry, 52, 998-1007 (1996). Thus, agents that
inhibit GlyT1 and thereby increase glycine activation of NMDA receptors can be used as

novel antipsychotics and anti-dementia agents, and to treat other diseases in which

cognitive processes are impaired, such as attention deficit disorders and organic brain

syndromes. Conversely, over-activation of NMDA receptors has been implicated in a

number of disease states, in particular the neuronal death associated with stroke and

possibly neurodegenerative diseases, such as Alzheimer's disease, multi-infarct

dementia, AIDS dementia, Huntington's disease, Parkinson’s disease, amyotrophic lateral
1

\\
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sclerosis or other conditions in which neuronal cell death occurs, such as stroke or head
trauma. Coyle & Puttfarcken, Science, 262, 689-695 (1993); Lipton and Rosenberg, New
Engl. J. of Medicine, 330, 613-622 (1993); Choi, Neuron, 1, 623-634 (1988). Thus,

' pharmacological agénts that increase the activity of GlyT1 will result in decreased glycine-

activation of NMDA receptors, which activity can be used to treat these and related
disease states. Similarly, drugs that directly block the glycine site of the NMDA receptors
can be used to treat these and related disease states.

Glycine transport inhibitors are already known in the art, for example as disclosed in
published international patent application WO03/055478 (SmithKline Beecham).

However, there still remains the need to identify further compounds that can inhibit GlyT1
transporters, including those that inhibit GlyT1 transporters selectively over GlyT2
transporters.

It has now been found that a novel class of compounds inhibit GlyT1 transporters and are
thus useful in the treatment of certain neurological and neuropsychiatric disorders,
including schizophrenia.

Thus, in a first aspect, there is provided a compound of formula (I) or a salt or solvate

thereof:

wherein
Z' is selected from the group consisting of Ci.alkyl, Csscycloalkyl, Ci..alkoxy, Ci.
salkylthio, haloCi4alkyl, phenyl, haloC,..alkoxy, halophenyl, C,.alkylsulfoxy, C;.

salkylsulfonyl, bromo and chioro,
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Z? is selected from the group consisting of hydrogen, halogen, cyano, Cysalkyl, phenyl,
haloCy.salkyl, haloC,.4alkoxy, halophenyl, C,.4alkoxyCsalkyl and Csecycloalkyl;

2% is selected from the group consisting of hydrogen, halogen, Ci4alkyl, Ci.salkoxy, C..
salkylthio, haloC,.alkyl, haloC,_salkoxy, and Cj.gcycloalkyl,

2% is selected from the group consisting of hydrogen, halogen, C;.salkyl, haloC,.salkyl, C;.
salkoxy, Ci4alkylthio, phenyl, haloC,,alkoxy, halophenyl, C,.alkoxyC,4alkyl and Ca.
sCycloalkyl;

2% is selected from the group consisting of hydrogen, fluoro, chloro, bromo, iodo, hydroxy,
Ci.4alkyl, Cisalkoxy, Ciialkyithio, phenyl, haloC,.alkyl, haloC,.4alkoxy, halophenyl, C,.
salkoxyC,_4alkyl and C;.gcycloalkyl;

whereby if more than one of Z' to Z° is methoxy, then only Z' and Z° are methoxy

R® and R* are independently selected from hydrogen and Cyalkyl, optionally substituted
with one or more groups Y; or R® and R* together with the nitrogen atom to which they
are attached form a saturated or partially unsaturated 4-, 5- 6-or 7-membered carbocyclic
ring optionally substituted with a group Y’;

Y is selected from the group consisting of C,4alkoxy, hydroxy, haloC,.alkoxy and C,.
scycloalkyl;

Y' is selected from the group consisting of Cy4alkyl, Cy4alkoxy, halogen, hydroxy, haloC,.
«alkoxy, Ca.scycloalkyl and Cs.qparyl or Y' forms a -CH,- or -CH,-CH,- bridge between two
atoms on the 4-, 5-, 6-, or 7-membered carbocyclic ring;

R® and R® are independently C,.qalkyl, optionally substituted with one or more groups X; or
R® and R® together with the carbon atom to which they are attached form a saturated 5- or
6-membered carbocyclic ring optionally substituted with one or more groups X', in the
case of R® and R® together with the carbon atom to which they are attached forming a 5-
membered saturated carbocyclic ring, that ring may optionally further comprise an
additional heteroatom group selected from O, N and S(O)n; wherem =10, 1 or 2.
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X is selected from the group consisting of halogen, hydroxy, Ci4alkoxy, haloCy.salkyl,
haloC;.salkoxy and Cs.jearyl; and

X' is selected from the group consisting of halogen, hydroxy, Ci4alkyl, Cs4alkoxy, haloC,.
salkyl, haloC,_salkoxy and Cs.iearyl;

whereby R3, R*, R® and R® are not all simultaneously unsubstituted methyl;

with the provisos that
- when simultaneously Z1 is propyloxy, Z3 is chloro, Z2=24=25=H, and R5 and R6
are both methyl, then R® and R* together with the nitrogen atom to which they are
attached do not form a 2-methylpyrrolidine group;
- when simultaneously Z1 is methyl, Z3 is methoxy, Z2=Z4=25=H, and R5 and R6
are both methyl, then R* and R* together with the nitrogen atom to which they are
attached do not form a pyrrolidine group.

As used herein, the term “alkyl” refers to a straight or branched alkyl group in all isomeric
forms. Examples of Cysalkyl include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl and tert-butyl.

As used herein, the term “cycloalkyl” refers to a non-aromatic cyclic saturated
hydrocarbon ring. Examples of Cjgcycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl,

and cyclohexyl.

As used herein, the term “alkoxy” refers to the group -O-alkyl wherein alkyi is as defined
above. The term “methoxy” refers to the group -O-methyt,

As used herein, the term “alkylthio” refers to the group -S-alkyl wherein alkyl is as defined
above. The term “methyithio” refers to the group -S-methyl.

As used herein, the term “alkylsulfoxy” refers to the group —S(O)-alkyl wherein alkyl is as
defined above.

As used herein, the term “alkysulfonyl” refers to the group —S(O),-alkyl wherein alkyl is as

defined above.
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As used herein, the term “Cs.jaryl” refers to a 5- or 6- membered monocyclic aromatic
group or a 8- to 10- membered bicyclic aromatic group. Examples of Cs soaryl include
phenyl, indenyl, azuleny! and naphthyl.

As used herein, the terms “halogen” and its abbreviation “hal” refer to fluorine, chlorine,

bromine, or iodine.

As used herein, the term “haloalkyl” refers to an alkyl group as defined above which is
substituted with any number of fluorine, chlorine, bromine, or iodine atoms, including with
mixtures of those atoms. A haloalkyl group may, for example contain 1, 2 or 3 halogen
atoms. For example, a haloalkyl group may have all hydrogen atoms replaced with
halogen atoms. Examples of haloalkyl groups include fluoromethyl, difluoromethyl and
trifluoromethyl.

As used herein, the term "salt” refers to any salt of a compound according to the present
invention prepared from an inorganic or organic acid or base, quaternary ammonium salts
and internally formed salts. Physiologically acceptable salts are particularly suitable for
medical applications because of their greater aqueous solubility relative {o the parent
compounds. Such salts must clearly have a physiologically acceptable anion or cation.
Suitably physiclogically acceptable salts of the compounds of the present invention
include acid addition salts formed with inorganic acids such as hydrochloric, hydrobromic,
hydroiodic, phosphoric, metaphosphoric, nitric and sulfuric acids, and with organic acids,
such as tartaric, acetic, trifluoroacetic, citric, malic, lactic, fumaric, benzoic, formic,
propionic, glycolic, gluconic, maleic, succinic, camphorsulfuric, isothionic, mucic, gentisic,
isonicotinic, saccharic, glucuronic, furoic, glutamic, ascorbic, anthranilic, salicylic,
phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesuifonic, pantothenic,
stearic, sulfinilic, alginic, galacturonic and arylsulfonic, for example benzenesulfonic and
p-toluenesulfonic, acids; base addition salts formed with alkali metals and alkaline earth
metals and organic bases such as N,N-dibenzylethylenediamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumaine (N-methylglucamine), lysine and procaine;
and interpally formed salts. Salts having a non-physiologically acceptable anion or cation
are within the scope of the invention as useful intermediates for the preparation of
physiologically acceptable salts and/or for use in non-therapeutic, for example, in vitro,
situations. The salts may have any suitable stoichiometry. For example, a salt may have

1:1 or 2:1 stoichiometry. Non-integral stoichiometry ratios are also possible.

\5
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As used herein, the term “solvate” refers to a complex of variable stoichiometry formed by
a solute (in this invention, a compound of formula (1) or a salt thereof) and a solvent. Such
solvents for the purpose of the invention may not interfere with the biological activity of the
solute. Examples of suitable solvents include, but are not limited to, water, methanol,
ethanol and acetic acid. Preferably the solvent used is a pharmaceutically acceptable
solvent. Examples of suitable pharmaceutically acceptable solvents include water, ethanol

and acetic acid. Most preferably the solvent used is water.

in one embodiment, R* and R* are both simultaneously the same C,.alkyl, the same
C1.salkyl substituted with one or more groups Y, or R® and R* together with the nitrogen
atom to which they are attached form a saturated 5- or 6-membered carbocyclic ring

optionally substituted with a group Y".

In one embodiment, R® and R* are both C,_alkyl, for example methyl or ethyl, for example
methyl.

Y may, for example, be selected from the group consisting of C,4alkoxy, haloC,,alkoxy
and Cs.jparyl. In one embodiment, Y is selected from the group consisting of C,alkoxy,
Cs.ioaryl.

Y' may, for example, be selected from the group consisting of halogen, C,ialkyl,
C,.4alkoxy, haloC,.salkoxy and Cs_jearyl. In one embodiment, Y' is selected from the group
consisting of C,.alkyl, Cy4alkoxy, Cs.iearyl.

In one embodiment, R® and R* are independently selected from hydrogen, methyl and
ethyl, optionally substituted with a group Y, or R® and R* together with the nitrogen atom
to which they are attached form a saturated or partially unsaturated (for example
saturated) 4-, 5-, 6- or 7-membered carbocyclic ring optionally substituted with a group Y'.

In a further embodiment, R® and R* are selected from methyl and ethyl, optionally
substituted with a group Y, or R® and R* together with the nitrogen atom to which they are
attached form a saturated 4-, 5- or 6-membered carbocyclic ring optionally substituted
with a group Y'. For example, R® and R* are both unsubstituted methyl, or R® and R*
together with the nitrogen atom to which they are attached form a saturated 5- or 6-

membered carbocyclic ring.

\§
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Y may, for example, be selected from the group consisting of Cs4alkoxy, hydroxy and C,.

scycloalkyl.

Y' may, for example, be selected from the group consisting of halogen and Ci.alkyl or Y’
may form a -CH_- bridge between two atoms on the 5- or 6- membered carbocyclic ring.

In one embodiment, R® and R® are both simultaneously the same C,.alkyl, the same C;.
salkyl substituted with one or more groups X, or R® and R® together with the carbon atom
to which they are attached form a saturated 5- or 6-membered carbocyclic ring optionally
substituted with a group X', the 5- or 6-membered saturated carbocyclic ring optionally
further comprising an additional heteroatom group selected from O, N and S(O), (where
mis 0, 1, or 2);

In a further embodiment, R® and R® together with the carbon atom to which they are
attached form a saturated 5- or 6-membered carbocyclic ring, for example a 5-membered

carbocyclic ring.

X is, for example, selected from the group consisting of halogen, C,4alkoxy, haloC,4alkyl,
haloC,.4alkoxy and Cs_yearyl.

In one embodiment, R® and R® are independently selected from methyl and ethyl,
optionally substituted with one or more groups X; or R® and R® together with the carbon
atom to which they are attached form a saturated 5- or 6-membered carbocyclic ring and
in the case of R® and R® together with the carbon atom to which they are attached forming
a 5-membered saturated carbocyclic ring, that ring may optionally further comprise an
oxygen heteroatom. In one embodiment one of R® and R® is ethyl and the other is methyl.

For example, in one embodiment R® and R® are independently selected from methyl and
ethyl, or R® and R® together with the carbon atom to which they are attached form a
saturated 5-membered carbocyclic ring. For example, in a further embodiment, R® and R®
are both methyl, or R® and R® together with the carbon atom to which they are attached
form a saturated 5- membered carbocyclic ring.

X may, for example, be selected from the group consisting of hydroxy and C,.,alkoxy.

X' may, for example, be selected from the group consisting of hydroxy and C,.,alkoxy.
7
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\D

In one embodiment, at least one of the pairs of groups R® / R* and R® / R® forms a cyclic
group with the Nitrogen or Carbon atom to which they are respectively attached. For
example, that cyclic group may be a 5-membered carbocyclic ring.

in one embodiment of the invention, Z' is selected from the group consisting of chloro,
Ci.salkyl, haloCy.4alkyl, Cy4alkoxy, haloC,..alkoxy, Ci4alkylthio, phenyl, and halophenyl;

Z%is selected from the group consisting of hydrogen, iodo, bromo, chloro, fluoro, C,.alkyl,
haloC,.,alkyl, haloCy4alkoxy, phenyl, and halophenyl;

Z® is selected from the group consisting of hydrogen, iodo, bromo, chioro, Cisalkyl,
haloC.4alkyl, Cy.4alkoxy, haloC,.salkoxy;

Z' is selected from the group consisting of hydrogen, iodo, bromo, chloro, fluoro,
Ci..alkoxy, haloC,_salkoxy, phenyl, and halophenyl; and

Z° is selected from the group consisting of hydrogen, iodo, bromo, chloro, Ci4alkyl,
C.salkoxy, haloC,alkoxy, phenyl, and halophenyl;

wherein no more than three of Z', 22, 2%, Z*, and Z° are hydrogen.

in another embodiment, Z' is selected from the group consisting of chloro, haloC;alkyl,
C.alkoxy, haloC,4alkoxy, phenyl, and halophenyl, and Z2, Z°, Z* and Z° are hydrogen.

In a further embodiment,
Z' is selected from the group consisting of, chloro, C,4alkyl, and C,_alkoxy;

Z%is selected from the group consisting of hydrogen, haloC,alkyl, and C,_salkyl;
Z%is hydrogen;

Z* is hydrogen; and

2% is selected from the group consisting of hydrogen, and C.alkyl;
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wherein no more than three of Z', Z2, Z%, Z*, and Z° are hydrogen.

In one embodiment, Z' is selected from the group consisting of Cyalkyl, Csecycloalkyl,
C...alkoxy, Cq4alkylthio, haloCy4alkyl, phenyl, haloC4alkoxy, halophenyl, C,_4alkylsulfoxy,
C,..alkylsulfonyl, bromo and chloro.

In one embodiment, Z' is selected from the group consisting of C4alkyl, Cy..alkoxy, Cy.
salkylthio, haloC,alkyl, phenyl, haloC,_4alkoxy, halophenyl and chioro;

For example, Z' is selected from the group consisting of C,4alkyl, C,..alkoxy, Cy.salkylthio,
haloC,.;alkyl, and chloro, particularly from the group consisting of C,..alkyl and C,.,alkoxy.
For example , Z' may be selected from methyl, methylthio, ethoxy and methoxy.

In one embodiment, Z? is selected from the group consisting of hydrogen, halogen, C..
salkyl, phenyl and haloC,.alkyl. For example, Z> may be selected from the group
consisting of hydrogen, halogen, and C,alkyl. For example Z? may be selected from
hydrogen, bromo and methyl. For example ZZ may be hydrogen

In one embodiment, Z° is selected from the group consisting of hydrogen, halogen, C;.
salkyl, Cisalkoxy and haloC,.4alkyl. For example, Z* may be selected from the group
consisting of hydrogen, halogen, Ci4alkyl and haloC,4alkyl. For example Z° may be
selected from hydrogen, fiuoro, chloro and trifluoromethyi.

In one embodiment, Z° is selected from the group consisting of hydrogen, halogen, C;.
salkyl, phenyl, C,.alkoxy and haloC,.alkyl. For example Z* may be selected from the
group consisting of hydrogen and halogen. For example Z* may be hydrogen.

In one embodiment, Z° is selected from the group consisting of hydrogen, hydroxy, fluoro,
chloro, bromo, C,4alkyl, Cs4alkoxy, haloC,4alkyl and haloC,_salkoxy; Z° may be selected
from the group consisting of chloro, bromo, C,4alkyl, Cs.4alkoxy and haloC,_,alkyl. For
example, Z° may be selected from the group consisting of bromo, methyl, and
trifluoromethyl.

In one embodiment, Z' and Z° are both simultaneously not hydrogen. In a further

embodiment, Z', Z* and Z° are all simultaneously not hydrogen.

!
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Accordingly, in one embodiment, the present invention provides a compound of formula
(la) or a salt or solvate thereof:

]
. 0 4
ZZ
R N
RG/N\ 4 25 Z3
24
(la)

wherein

Z' is selected from the group consisting of Cy4alkyl, C,.,alkoxy, C,4alkylthio, haloC,_alkyl,

and chloro;

Z?is selected from the group consisting of hydrogen, halogen, haloC,.alkyl, and C,4alkyl;
2% is selected from the group consisting of hydrogen, halogen, haloC,alkyl and C,alkyl;
Z* is selected from the group consisting of hydrogen and halogen;

Z° is selected from the group consisting of bromo, Cyalkyl, Cy.4alkoxy and haloC,_alkyl;
R® and R* are independently unsubstituted methyl or ethyl, or R® and R* together with the
nitrogen atom to which they are attached form a saturated 5- or 6-membered carbocyclic
ring;

R’ and R® are independently methyl or ethyl, or R® and R® together with the carbon atom
to which they are attached form a saturated 5- membered carbocyclic ring;

and at least one of the pairs of groups R® / R* and R® / R® forms a cyclic group with the

Nitrogen or Carbon atom to which they are respectively attached.
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It is to be understood that features of an embodiment of the invention described with
reference to one parameter can be combined with the features of another embodiment.
The disclosure herein thus includes the combination of the features of any one
embodiment with the features of any other embodiment described. All embodiments and

features of compounds of formula (1) apply to compounds of formula (la).

Examples of compounds of the invention include Examples 1 to 260 shown below, as well

as salts and solvates thereof.

The compounds of formula (1) may have the ability to crystallise in more than one form.
This is a characteristic known as polymorphism, and it is understood that such
polymorphic forms (“polymorphs”) are within the scope of formula (). Polymorphism
generally can occur as a response to changes in temperature or pressure or both and can
also result from variations in the crystallisation process. Polymorphs can be distinguished
by various physical characteristics known in the art such as x-ray diffraction patterns,
solubility, and melting point.

Certain of the compounds described herein may exist in sterecisomeric forms (i.e. they
may contain one or more asymmetric carbon atoms or may exhibit cis-trans isomerism).
The individual stereoisomers (enantiomers and diastereoisomers) and mixtures of these
are included within the scope of the present invention. Likewise, it is understood that
compounds of formula (I) may exist in tautomeric forms other than that shown in the
formula and these are also included within the scope of the present invention.

As referred to above, individual enantiomers of compounds of formula (I) may be
prepared. In a preferred embodiment, an optically pure enantiomer is desired. The term
“optically pure enantiomer” means that the compound contains greater than about 90 % of
the desired isomer by weight, preferably greater than about 95 % of the desired isomer by
weight, and most preferably greater than about 99 % of the desired isomer by weight, said
weight percent based upon the total weight of the isomer(s) of the compound. In some
cases, one enantiomer of a particular structure may have a significantly higher activity
than the other enantiomer of the same structure. Chirally pure, or chirally enriched
compounds may be prepared by chirally selective synthesis or by separation of
enantiomers. The separation of enantiomers may be carried out on the final product or,

alternatively on a suitable intermediate.

2\
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The compounds of this invention may be made by a variety of methods, including
standard chemistry. Any previously defined variable will continue to have the previously
defined meaning unless otherwise indicated. lllustrative general synthetic methods are
set out below and then specific compounds of the invention are prepared in the working

Examples.

Compounds of general formula (I) may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthesis schemes. It is also
recognised that in all of the schemes described below, it is well understood that protecting
groups for sensitive or reactive groups are employed where necessary in accordance with
general principles of chemistry. Protecting groups are manipulated according to standard

methods of organic synthesis (T. W. Greene and P. G. M. Wuts (1991) Protecting Groups
in Organic Synthesis, John Wiley & Sons). These groups are removed at a convenient

stage of the compound synthesis using methods that are readily apparent to those skilled
in the art. The selection of processes as well as the reaction conditions and order of their
execution shall be consistent with the preparation of compounds of formula (I). Those
skilled in the art will recognise if a stereocentre exists in compounds of formula (!).
Accordingly, the present invention includes both possible stereoisomers and includes not
only racemic compounds but the individual enantiomers as well. ~ Where the
stereochemistry is indicated as being variable at certain positions, a mixture of
stereoisomers may be obtained, this mixture having been separated where indicated.
Stereocisomers may be separated by high-performance liquid chromatography or other
appropriate means. When a compound is desired as a single enantiomer, it may be
obtained by stereospecific synthesis or by resolution of the final product or any convenient
intermediate. Resolution of the final product, an intermediate, or a starting material may
be effected by any suitable method known in the art. See, for example, Stereochemistry

of Organic Compounds by E. L. Eliel, S. H. Wilen, and L. N. Mander (Wiley-Interscience,
1994).

Typica! reaction routes for the preparation of a compound of formula (l) as hereinbefore
defined, are shown in the following schemes. The starting materials and reagents are
known to the skilled person in the art and/or can be prepared using methods known in the
art.

Compounds of formula (I) can be synthesised by known methods; for example by, but not

limited to, the synthetic route outlined in the scheme below
12
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Scheme 1
0 ¥
/“\ RY~N_ _CN R
57 SRS Step (i) R5><R6 Step (i)  R® \ NH,
R3/ ‘R4
Step (iii)

e

wherein R®, R*, R®, R%, Z', 22, Z8, Z* and Z° are as defined for the compound of formula
).

Step (i) is carried out for example by reaction of a ketone with an amine or amine salt in
the presence of inorganic cyanide, for example potassium cyanide, in solvent such as
water or by reaction of a ketone with an amine and trimethylsilyl cyanide in either the
absence of solvent or in a solvent such as acetic acid.

Step (ii) can be achieved by successive reaction with an appropriate organometallic
reagent, for example phenyllithium, in a suitable inert solvent for example tetrahydrofuran,
followed by reduction with a reducing agent, for example, sodium borohydride in a
suitable solvent, for example methanol.

Acylation step (iii) can be achieved by reaction with a compound of formula (lll):

13
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(D)

wherein 2", 2%, 28, Z* and Z° are as defined in formula (I) and L represents a suitable
leaving group. Examples of leaving groups include halogen, hydroxy, OC(=O)alkyl,
OC(=0)0-alkyl and OSO;Me. L may be halogen and acylation in step (iii) may be carried
out in an inert solvent such as dichloromethane, in the presence of a base such as
triethylamine. When L represents hydroxy, the reaction preferably takes place in an inert
solvent such as dichloromethane in the presence of a coupling reagent, for example a
dimide reagent such as NN dicyclohexylcarbodiimide (DCC), N-(3-
(dimethylamino)propyl)-N-ethylcarbodiimide hydrochloride (EDC), polymer-supported
EDC, polymer-supported DCC or O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluoro phosphate (HATU).

Within the scheme there is scope to convert a group R® into another group R® and
similarly for groups R*, R® and R®, and Z', 2%, Z°, Z* and Z°.

Accordingly, in a second aspect, the present invention provides a method of preparing a
compound of formula (1), comprising the step of:

reacting a compound of formula (Il):

AN
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wherein R®, R?, R® and R® are as defined in formula (1), with a compound of formula (1ll):

()

wherein Z', 22, 2, Z* and Z° are as defined in formula (I) and L represents a suitable

leaving group;

and thereafter optionally:
10 <« removing any protecting groups and/or
e converting a compound of formula (l) into another compound of formula (1) and/or

+ forming a salt or solvate.

Suitable leaving groups L include halogen, hydroxy, OC(=O)alkyl, OC(=0)O-alkyl and
15  OSO;Me.

Compounds of formula (I) can be converted into further compounds of formula (I) using
standard techniques. For example, and by way of illustration rather than limitation,
possible conversion reactions include acylation with an appropriate acylating agent such

20 as acetyl chloride, alkylation using an appropriate alkylating reagent such as methyl
iodide, and sulfonylation using a sulfonylating agent such as methanesuifonic anhydride
and N-alkylation by reductive amination using a ketone or an aldehyde in the presence of
a reducing agent such as sodiumtriacetoxyborohydride.

25 Pharmaceutically acceptable salts may be prepared conventionally by reaction with the

appropriate acid or acid derivative.

In a further aspect, the present invention provides a compound of formuta (l1):

~5
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N
Rs/ \R“

()

wherein R, R*, R® and R® are as defined in formula (I), with the proviso that the
compound of formula (11) is not the compound wherein simultaneously R® and R* together
with the nitrogen atom to which they are attached form an unsubstituted piperidine ring
and R® and R® together with the carbon atom to which they are attached form an
unsubstituted cyclopentyl ring.

Compounds of formula (1) are useful as intermediates in the synthesis of compounds of

the invention.

The compounds of the present invention inhibit the GlyT1 transporter. The compounds
may selectively inhibit the GlyT1 transporter over the GlyT2 transporter.

Such compounds would be suitable for the treatment of certain neurological and
neuropsychiatric disorders. As used herein, the terms “treatment” and “treating” refer to
the alleviation and/or cure of established symptoms as well as prophylaxis.

The affinities of the compounds of this invention for the GlyT1 transporter can be
determined by the following assay:

HEK293 cells expressing the Glycine (Type 1) transporter were grown in cell culture
medium [DMEM/NUT mix F12 containing 2mM L-Glutamine, 0.8mg/mL G418 and 10%
heat inactivated fetal calf serum] at 37°C and 5% CQ,. Cells grown to 70-80% confluency
in T175 flasks were harvested and resuspended at 1.32x10° cells/mL in assay buffer
[140mM NaCl, 5.4mM KCl, 1.8mM CaCl;, 0.8mM MgSO,, 20mM HEPES, 5mM glucose
and 5mM alanine, pH 7.4]. Compounds were serially diluted 2.5-fold in DMSO from a top
concentration of 2.5mM with each compound giving a 11 data point dose-response.
100nL of compound at each concentration was added to the assay plate. An equal

16
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volume of Leadseeker™ WGA SPA beads (12.5mg/ml suspended in assay buffer) was
added to the cell suspension (1.32 x 10® and 5uL of the cell/bead suspension transferred
to each well of a 384-well white solid bottom plate (3300 cells/well) containing 100nL of
test compounds. Substrate (5uL) was added to each well [1:100 dilution of [*H}-glycine
stock in assay buffer containing 2.5uM glycine). Final DMSO concentration was 1% v/v.
Data was collected using a Perkin Elmer Viewlux. pICs, values were determined using

ActivityBase.

The following assay may also be used:

HEK293 cells expressing the Glycine (Type 1) transporter are grown in cell medium
(DMEM/NUT mix F12) containing 2 mM L-Glutamine, 0.8 mg/mL G418 and 10% heat
inactivated fetal calf serum (Gibco BRL) at 379C in 5% CO2. Cells grown to 70-80%
confluency in T175 flasks are harvested and resuspended at 4x10° cells/ml in assay
buffer [NaCl (140 mM), KCI (5.4 mM), CaCly (1.8 mM), MgSO4 (0.8 mM), HEPES
(20mM), glucose (5 mM) and alanine (5 mM), pH 7.4]. An equal volume of Leadseeker™
SPA beads (12.5mg/ml suspended in assay buffer) is added to the cell suspension.
Compounds are prepared as 10mM stocks in DMSO. 2.5 fold serial dilutions of the
compounds are made in DMSO from a top conc of 2.5 mM. 100 nL of compound at each
concentration is added to the assay plate (384-well white solid bottom plate) using the
hummingbird dispenser. SuL of the cell/bead mix is then added on top of the compound
using a multidrop dispenser. Substrate (Sul) is then added to each well (1:100 dilution of
H3-glycine in assay buffer containing 2.5 uM glycine) Data is collected using a
PerkinElmer Viewlux as 5 minute exposures..plC50 data values are determined using
Activity Base.

Compounds may be assayed in their free base form or in the form of a salt, for example
the hydrochloride salt or the formate salt. The assays described above are generally
considered to provide data that is correct to 3 standard deviations = £0.5.

Compounds having a plCgq at the GlyT1 transporter of greater than or equal to 5.0 are
considered to be active at the GlyT1 transporter. The example compounds below were
found to have a plCsgq at the GlyT1 transporter of greater than or equal to 5.0.

Accordingly, in a further aspect of the invention, there is provided a compound of formula
(1) or a salt or solvate thereof: for use in therapy.

17
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In another aspect of the invention, there is provided a compound of formula (l) as
hereinbefore described or a salt or solvate thereof, for use in the treatment of a disorder
mediated by GlyT1.

As used herein, the term “a disorder mediated by GlyT1" refers to a disorder that may be
treated by the administration of a medicament that alters the activity of the GlyT1
transporter. As hereinbefore described, the action of GlyT1 transporters affects the local
concentration of glycine around NMDA receptors. As a certain amount of glycine is
needed for the efficient functioning of NMDA receptors, any change to that local
concentration can affect NMDA-mediated neurotransmission. As hereinbefore described,
changes in NMDA-mediated neurotransmission have been implicated in certain
neuropsychiatric disorders such as dementia, depression and psychoses, for example
schizophrenia, and learning and memory disorders, for example attention deficit disorders
and autism. Thus, alterations in the activity of the GlyT1 transporter are expected to

influence such disorders.

The disorders mediated by GlyT1 referred to herein include neurological and
neuropsychiatric disorders, including psychoses such as schizophrenia, dementia and
other forms of impaired cognition such as attention deficit disorders and organic brain
syndromes. Other neuropsychiatric disorders include drug-induced (phencyclidine,
ketamine and other dissociative anesthetics, amphetamine and other psychostimulants
and cocaine) psychosis, psychosis associated with affective disorders, brief reactive
psychosis, schizoaffective psychosis, and psychosis NOS, “schizophrenia-spectrum®
disorders such as schizoid or schizotypal personality disorders, or iliness associated with
psychosis {such as major depression, manic depressive (bipolar) disorder, Alzheimer's
disease and post-traumatic stress syndrome), and NMDA receptor-related disorders such
as autism, depression, benign forgetfulness, childhood learning disorders and closed
head injury.

The compounds of formula (I) are of use as antipsychotic agents for example in the
treatment of schizophrenia, schizo-affective disorders, schizophreniform diseases,
psychotic depression, mania, acute mania, paranoid and delusional disorders.

Within the context of the present invention, the terms used herein are classified in the
Diagnostic and Statistical Manual of Mental Disorders, 4™ Edition, published by the

American Psychiatric Association (DSM-IV) and/or the International Classification of
18
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Diseases, 10" Edition (ICD-10). The various subtypes of the disorders mentioned herein
are contemplated as part of the present invention. Numbers in brackets after the listed
diseases below refer to the classification code in DSM-IV.

In particular, the compounds of formula (I) are of use in the treatment of schizophrenia
including the subtypes Paranoid Type (295.30), Disorganised Type (295.10), Catatonic
Type (295.20), Undifferentiated Type (295.90) and Residual Type (295.60)
Schizophreniform Disorder (295.40); Schizoaffective Disorder (295.70) including the
subtypes Bipolar Type and Depressive Type; Delusional Disorder (297.1) including the
subtypes Erotomanic Type, Grandiose Type, Jealous Type, Persecutory Type, Somatic
Type, Mixed Type and Unspecified Type; Brief Psychotic Disorder (298.8), Shared
Psychotic Disorder (297.3); Psychotic Disorder Due to a General Medical Condition
including the subtypes With Delusions and With Hallucinations; Substance-Induced
Psychotic Disorder including the subtypes With Delusions (293.81) and With
Hallucinations (293.82); and Psychotic Disorder Not Otherwise Specified (298.9).

The compounds of formula (1) are also of use in the treatment of mood disorders including
Major Depressive Episode, Manic Episode, Mixed Episode and Hypomanic Episode;
Depressive Disorders including Major Depressive Disorder, Dysthymic Disorder (300.4),
Depressive Disorder Not Otherwise Specified (311); Bipolar Disorders including Bipolar |

" Disorder, Bipolar Il Disorder (Recurrent Major Depressive Episodes with Hypomanic

Episodes) (296.89), Cyclothymic Disorder (301.13) and Bipolar Disorder Not Otherwise
Specified (296.80); Other Mood Disorders including Mood Disorder Due to a General
Medical Condition (293.83) which includes the subtypes With Depressive Features, With
Major Depressive-like Episode, With Manic Features and With Mixed Features),
Substance-Induced Mood Disorder (including the subtypes With Depressive Features,
With Manic Features and With Mixed Features) and Mood Disorder Not Otherwise
Specified (296.90).

The compounds of formula (I) are also of use in the treatment of anxiety disorders
inciuding Panic Attack, Agoraphobia, Panic Disorder, Agoraphobia Without History of
Panic Disorder (300.22), Specific Phobia (300.29) including the subtypes Animal Type,
Natural Environment Type, Blood-Injection-Injury Type, Situationa! Type and Other Type),
Social Phobia (300.23), Obsessive-Compulsive Disorder (300.3), Posttraumatic Stress
Disorder (309.81), Acute Stress Disorder (308.3), Generalized Anxiety Disorder (300.02),
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Anxiety Disorder Due to a General Medical Condition (293.84), Substance-Induced
Anxiety Disorder and Anxiety Disorder Not Otherwise Specified (300.00).

The compounds of formula (1) are also of use in the treatment of substance-related
disorders including Substance Use Disorders such as Substance Dependence and
Substance Abuse; Substance-Induced Disorders such as Substance Intoxication,
Substance Withdrawal, Substance-induced Delirium, Substance-Induced Persisting
Dementia, Substance-Induced Persisting Amnestic Disorder, Substance-Induced
Psychotic Disorder, Substance-Induced Mood Disorder, Substance-Induced Anxiety
Disorder, Substance-Induced Sexual Dysfunction, Substance-Induced Sleep Disorder and
Hallucinogen Persisting Perception Disorder (Flashbacks), Alcohol-Related Disorders
such as Alcohol Dependence (303.90), Alcohol Abuse (305.00), Alcohol Intoxication
(303.00), Alcohol Withdrawal (291.81), Alcohol Intoxication Delirium, Alcohol Withdrawal
Delirium, Alcohol-induced Persisting Dementia, Alcohol-Induced Persisting Amnestic
Disorder, Alcohol-Induced Psychotic Disorder, Alcohol-Induced Mood Disorder, Alcohol-
Induced Anxiety Disorder, Alcohol-Induced Sexual Dysfunction, Alcohol-Induced Sleep
Disorder and Alcohol-Related Disorder Not Otherwise Specified (291.9); Amphetamine (or
Amphetamine-Like)-Related Disorders such as Amphetamine Dependence (304.40),
Amphetamine Abuse (305.70), Amphetamine Intoxication (292.89), Amphetamine
Withdrawal (292.0), Amphetamine Intoxication Delirium, Amphetamine Induced Psychotic
Disorder, Amphetamine-Induced Mood Disorder, Amphetamine-induced Anxiety Disorder,
Amphetamine-Induced Sexual Dysfunction, Amphetamine-Induced Sleep Disorder and
Amphetamine-Related Disorder Not Otherwise Specified (292.9); Caffeine Related
Disorders such as Caffeine Intoxication (305.90), Caffeine-Induced Anxiety Disorder,
Caffeine-Induced Sleep Disorder and Caffeine-Related Disorder Not Otherwise Specified
(292.9); Cannabis-Related Disorders such as Cannabis Dependence (304.30), Cannabis
Abuse (305.20), Cannabis Intoxication (292.89), Cannabis Intoxication Delirium,
Cannabis-Induced Psychotic Disorder, Cannabis-Induced Anxiety Disorder and Cannabis-
Related Disorder Not Otherwise Specified (292.9); Cocaine-Related Disorders such as
Cocaine Dependence (304.20), Cocaine Abuse (305.60), Cocaine Intoxication (292.89),
Cocaine Withdrawa! (292.0), Cocaine Intoxication Delirium, Cocaine-Induced Psychotic
Disorder, Cocaine-Induced Mood Disorder, Cocaine-Induced Anxiety Disorder, Cocaine-
induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9), Hallucinogen-Related Disorders such as
Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
Intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
20

2§



WO 2006/067423 PCT/GB2005/004951

2\
Hallucinogen Intoxication Delirium, Hallucinogen-Induced Psychotic  Disorder,
Hallucinogen-Induced Mood Disorder, Hallucinogen-induced Anxiety Disorder and
Hallucinogen-Related Disorder Not Otherwise Specified (292.9); Inhalant-Related
Disorders such as Inhalant Dependence (304.60), Inhalant Abuse (305.90), Inhalant

5 Intoxication (292.89), Inhalant Intoxication Delirium, Inhalant-Induced Persisting
Dementia, Inhalant-Induced Psychotic Disorder, Inhalant-Induced Mood Disorder,
Inhalant-Induced Anxiety Disorder and Inhalant-Related Disorder Not Otherwise Specified
(292.9); Nicotine-Related Disorders such as Nicotine Dependence (305.1), Nicotine
Withdrawal (292.0) and Nicotine-Related Disorder Not Otherwise Specified (292.9);

10  Opioid-Related Disorders such as Opioid Dependence (304.00), Opioid Abuse (305.50),
Opioid Intoxication (292.89), Opioid Withdrawal (292.0), Opioid Intoxication Delirium,
Opioid-Induced Psychotic Disorder, Opioid-Induced Mood Disorder, Opioid-Induced
Sexual Dysfunction, Opioid-Induced Sleep Disorder and Opioid-Related Disorder Not
Otherwise Specified (292.9); Phencyclidine (or Phencyclidine-Like)-Related Disorders

15 such as Phencyclidine Dependence (304.60), Phencyclidine Abuse (305.90),
Phencyclidine Intoxication (292.89), Phencyclidine Intoxication Delirium, Phencyclidine-
induced Psychotic Disorder, Phencyclidine-Induced Mood Disorder, Phencyclidine-
Induced Anxiety Disorder and Phencyclidine-Related Disorder Not Otherwise Specified
(292.9); Sedative-, Hypnotic-, or Anxiolytic-Related Disorders such as Sedative, Hypnotic,

20  or Anxiolytic Dependence (304.10), Sedative, Hypnotic, or Anxiolytic Abuse (305.40),
Sedative, Hypnotic, or Anxiolytic Intoxication (292.89), Sedative, Hypnotic, or Anxiolytic
Withdrawal (292.0), Sedative, Hypnotic, or Anxiolytic Intoxication Delirium, Sedative,
Hypnotic, or Anxiolytic Withdrawal Delirium, Sedative-, Hypnotic-, or Anxiolytic-Persisting
Dementia, Sedative-, Hypnotic-, or Anxiolytic- Persisting Amnestic Disorder, Sedative-,

25  Hypnotic-, or Anxiolytic-Induced Psychotic Disorder, Sedative-, Hypnotic-, or Anxiolytic-
Induced Mood Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety Disorder
Sedative-, Hypnotic-, or Anxiolytic-Induced Sexual Dysfunction, Sedative-, Hypnotic-, or
Anxiolytic-Induced Sleep Disorder and Sedative-, Hypnotic-, or Anxiolytic-Related
Disorder Not Otherwise Specified (292.9); Polysubstance-Related Disorder such as

30 Polysubstance Dependence (304.80); and Other (or Unknown) Substance-Related
Disorders such as Anabolic Steroids, Nitrate Inhalants and Nitrous Oxide.

The compounds of formula (1) are also of use in the treatment of sleep disorders including
primary sleep disorders such as Dyssomnias such as Primary Insomnia (307.42), Primary
35 Hypersomnia (307.44), Narcolepsy (347), Breathing-Related Sleep Disorders (780.59),
Circadian Rhythm Sleep Disorder (307.45) and Dyssomnia Not Otherwise Specified
21
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(307.47); primary sleep disorders such as Parasomnias such as Nightmare Disorder
(307.47), Sleep Terror Disorder (307.46), Sleepwalking Disorder (307.46) and
Parasomnia Not Otherwise Specified (307.47); Sleep Disorders Related to Another
Mental Disorder such as Insomnia Related to Another Mental Disorder (307.42) and
Hypersomnia Related to Another Mental Disorder (307.44), Sleep Disorder Due to a
General Medical Condition; and Substance-Induced Sleep Disorder including the
subtypes Insomnia Type, Hypersomnia Type, Parasomnia Type and Mixed Type.

The compounds of formula (1) are also of use in the treatment of eating disorders such as
Anorexia Nervosa (307.1) including the subtypes Restricting Type and Binge-
Eating/Purging Type; Bulimia Nervosa (307.51) including the subtypes Purging Type and
Nonpurging Type; Obesity; Compulsive Eating Disorder, and Eating Disorder Not
Otherwise Specified (307.50).

The compounds of formula (I) are also of use in the treatment of Autistic Disorder
(299.00); Attention-Deficit /Hyperactivity Disorder including the subtypes Attention-Deficit
[Hyperactivity Disorder Combined Type (314.01), Attention-Deficit /Hyperactivity Disorder
Predominantly Inattentive Type (314.00), Attention-Deficit /Hyperactivity Disorder
Hyperactive-Impulse Type (314.01) and Attention-Deficit /Hyperactivity Disorder Not
Otherwise Specified (314.9); Hyperkinetic Disorder; Disruptive Behaviour Disorders such
as Conduct Disorder including the subtypes childhood-onset type (321.81), Adolescent-
Onset Type (312.82) and Unspecified Onset (312.89), Oppositional Defiant Disorder
(313.81) and Disruptive Behaviour Disorder Not Otherwise Specified; and Tic Disorders
such as Tourette's Disorder (307.23).

The compounds of formula (l) are also of use in the treatment of Personality Disorders
including the subtypes Paranoid Personality Disorder (301.0), Schizoid Personality
Disorder (301.20), Schizotypal Personality Disorder (301,22), Antisocial Personality
Disorder (301.7), Borderline Personality Disorder (301,83), Histrionic Personality Disorder
(301.50), Narcissistic Personality Disorder (301,81), Avoidant Personality Disorder
(301.82), Dependent Personality Disorder (301.6), Obsessive-Compulsive Personality
Disorder (301.4) and Personality Disorder Not Otherwise Specified (301.9).

The compounds of Formula (I} are also of use in the enhancement of cognition including
the treatment of cognition impairment in other diseases such as schizophrenia, bipolar
disorder, depression, other psychiatric disorders and psychotic conditions associated with
22
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cognitive impairment. Within the context of the present invention, the term cognitive
impairment includes for example the treatment of impairment of cognitive functions
including attention, orientation, learning disorders, memory (i.e. memory disorders,
amnesia, amnesic disorders, transient global amnesia syndrome and age-associated
memory impairment) and language function; cognitive impairment as a result of stroke,
Alzheimer's disease, Huntington's disease, Pick disease, Aids-related dementia or other
dementia states such as Multiinfarct dementia, alcoholic dementia, hypotiroidism-related
dementia, and dementia associated to other degenerative disorders such as cerebellar
atrophy and amyotropic lateral sclerosis; other acute or sub-acute conditions that may
cause cognitive decline such as delirium or depression (pseudodementia states) trauma,
head trauma, age related cognitive decline, stroke, neurodegeneration, drug-induced
states, neurotoxic agents, mild cognitive impairment, age related cognitive impairment,
autism related cognitive impairment, Down's syndrome, cognitive deficit related to
psychosis, and post-electroconvulsive treatment related cognitive disorders; and
dyskinetic disorders such as Parkinson's disease, neuroleptic-induced parkinsonism, and

tardive dyskinesias.

The compounds of formula () are also of use in the treatment of sexual dysfunctions
including Sexual Desire Disorders such as Hypoactive Sexual Desire Disorder (302.71),
and Sexual Aversion Disorder (302.79); sexual arousal disorders such as Female Sexual
Arousal Disorder (302.72) and Male Erectile Disorder (302.72); orgasmic disorders such
as Female Orgasmic Disorder (302.73), Male Orgasmic Disorder (302.74) and Premature
Ejaculation (302.75); sexual pain disorder such as Dyspareunia (302.76) and Vaginismus
(306.51); Sexual Dysfunction Not Otherwise Specified (302.70), paraphilias such as
Exhibitionism (302.4), Fetishism (302.81), Frotteurism (302.89), Pedophilia (302.2),
Sexual Masochism (302.83), Sexual Sadism (302.84), Transvestic Fetishism (302.3),
Voyeurism (302.82) and Paraphilia Not Otherwise Specified (302.9); gender identity
disorders such as Gender |dentity Disorder in Children (302.6) and Gender Identity
Disorder in Adolescents or Adults (302.85); and Sexual Disorder Not Otherwise Specified
(302.9).

The invention also provides a compound of formula (I) as hereinbefore described or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of
schizophrenia, mood disorders, anxiety disorders, substance-related disorders, sleep
disorders, eating disorders, autistic disorder, attention-deficit/hyperactivity disorder,

disruptive behaviour disorder, tic disorders, personality disorders, cognition impairment in
23
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other diseases, sexual dysfunction, Parkinson’s disease, dyskinetic disorders, depression,
bipolar disorder, cognitive impairment, obesity, emesis, movement disorders, obsessive-
compulsive disorders, amnesia, aggression, vertigo, dementia and circadian rhythm

disorders.

The invention also provides a compound of formula (I) as hereinbefore described or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of psychotic
disorders, substance abuse, cognitive impairment, obesity, and gastric motility disorders.

In another aspect of the invention, there is provided a method of treating a mammal,
including a human, suffering from or susceptible to a disorder mediated by GlyT1, which
comprises administering an effective amount of a compound of formula (1) as hereinbefore
defined or a salt or solvate thereof.

The invention also provides a method of treating schizophrenia, mood disorders, anxiety
disorders, substance-related disorders, sleep disorders, eating disorders, autistic disorder,
attention-deficit/hyperactivity disorder, disruptive behaviour disorder, tic disorders,
personality disorders, cognition impairment in other diseases, sexual dysfunction,
Parkinson's disease, dyskinetic disorders, depression, bipolar disorder, cognitive
impairment, obesity, emesis, movement disorders, obsessive-compulsive disorders,
amnesia, aggression, vertigo, dementia and circadian rhythm disorders which comprises
administering to a mammal in need thereof an effective amount of a compound of formula
(1) as hereinbefore described or a pharmaceutically acceptable salt or solvate thereof.

The invention also provides a method of treating psychotic disorders, substance abuse,
cognitive impairment, obesity and gastric motility disorders which comprises administering
to a mammal in need thereof an effective amount of a compound of formula (I) as
hereinbefore described or a pharmaceutically acceptable salt or solvate thereof.

The compounds of formula (I} are also of use as anticonvulsants. The compounds of
formula (1) are thus useful in the treatment of convulsions in mammals, and particularly
epilepsy in humans. "Epilepsy" is intended to include the following seizures: simple partial
seizures, complex partial seizures, secondary generalised seizures, generalised seizures
including absence seizures, myoclonic seizures, clonic seizures, tonic seizures, tonic

clonic seizures and atonic seizures. The invention also provides a method of treating

convulsions, which comprises administering to a mammal in need thereof an effective
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amount of a compound of formula (l) as hereinbefore described or a pharmaceutically
acceptable salt or solvate thereof. Treatment of epilepsy may be carried out by the
administration of a non-toxic anticonvulsant effective amount of a compound of the
formula (ill) or a pharmaceutically acceptable salt, or a composition as hereinbefore
defined.

The compounds of formula (1) also find use in the treatment of neuropathic pain, for
example in diabetic neuropathy, sciatica, non-specific lower back pain, multiple sclerosis
pain, fibromyalgia, HIV-related neuropathy, neuralgia such as post-herpetic neuralgia and
trigeminal neuralgia and pain resulting from physical trauma, amputation, cancer, toxins or

chronic inflammatory conditions.

In another aspect of the invention, there is provided use of a compound of formula (1) as
hereinbefore defined or a salt or solvate thereof in the preparation of a medicament for the
treatment of a disorder mediated by GlyT1.

Preferably, the disorder mediated by GlyT1 to be treated by the use or method as
hereinbefore described is a psychosis, including schizophrenia, dementia and attention
deficit disorders, particularly schizophrenia.

The invention also provides the use of a compound of formula (I) as hereinbefore
described or a pharmaceutically acceptable salt or solvate thereof in the manufacture of a
medicament for the treatment of schizophrenia, mood disorders, anxiety disorders,
substance-related disorders, sleep disorders, eating disorders, autistic disorder, attention-
deficit/hyperactivity disorder, disruptive behaviour disorder, tic disorders, personality
disorders, cognition impairment in other diseases, sexual dysfunction, Parkinson's
disease, dyskinetic disorders, depression, bipolar disorder, cognitive impairment, obesity,
emesis, movement disorders, obsessive-compulsive disorders, amnesia, aggression,
vertigo, dementia and circadian rhythm disorders.

The invention also provides the use of a compound of formula (I) as hereinbefore
described or a pharmaceutically acceptable salt or solvate thereof in the manufacture of a
medicament for the treatment of psychotic disorders, substance abuse, cognitive
impairment, obesity and gastric motility disorders.
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As used herein, the term ‘effective amount’ means that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought, for instance, by a researcher or clinician.

Compounds for use according to the invention may be administered as the raw material
but the active ingredients are preferably provided in the form of pharmaceutical

compositions.

Accordingly, in a further aspect of the invention, there is provided a pharmaceutical
composition comprising a compound of formula (l) as hereinbefore described or a salt or

solvate thereof, and at least one pharmaceutically acceptable carrier, diluent or excipient.

These pharmaceutical compositions may be used in the treatment of clinical conditions for
which a GlyT1 inhibitor is indicated such as, for example, schizophrenia. The carrier must
be pharmaceutically acceptable to the recipient and must be compatible with, i.e. not have
a deleterious effect upon, the other ingredients in the composition. The carrier may be a
solid or a liquid and is preferably formulated with at least one compound of formuia (1) or a
salt or solvate thereof as a unit dose formulation. If desired, other physiclogically active

ingredients may also be incorporated in the pharmaceutical compositions of the invention.

it will be appreciated by those skilled in the art that the compounds according to the
invention may advantageously be used in conjunction with one or more other therapeutic
agents, for instance, different antidepressant agents such as SHT3 antagonists, serotonin
agonists, NK-1 antagonists, selective serotonin reuptake inhibitors (SSRI), noradrenaline
re-uptake inhibitors (SNRI), tricyclic antidepressants, dopaminergic antidepressants, H3
antagonists, SHT1A antagonists, 5HT1B antagonists, SHT1D antagonists, D1 agonists,
M1 agonists and/or anticonvulsant agents, as well as atypical antipsychotic drugs and

cognitive enhancers.

Suitable SHT3 antagonists which may be used in combination of the compounds of the
inventions include for example ondansetron, granisetron, metoclopramide.

Suitable serotonin agonists which may be used in combination with the compounds of the

invention include sumatriptan, rauwolscine, yohimbine, metoclopramide.
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Suitable SSRIs which may be used in combination with the compounds of the invention
include fluoxetine, citalopram, femoxetine, fluvoxamine, paroxetine, indalpine, sertraline,

Zzimeldine.

Suitable SNRIs which may be used in combination with the compounds of the invention
include venlafaxine and reboxetine.

Suitable tricyclic antidepressants which may be used in combination with a compound of
the invention include imipramine, amitriptiline, chlomipramine and nortriptiline.

Suitable dopaminergic antidepressants which may be used in combination with a
compound of the invention include bupropion and amineptine.

Suitable anticonvulsant agents which may be used in combination of the compounds of
the invention include for example divalproex, carbamazepine and diazepam.

Suitable atypical antipsychotic drugs which which may be used in combination of the
compounds of the invention include for example risperidone, olanzapine, ziprasidone,

aripiprazole and clozapine.

it will be appreciated that the compounds of the combination or composition may be
administered simultaneously (either in the same or different pharmaceutical formulations),
separately or sequentially.

The compounds of formula (1) and their pharmaceutically acceptable salts and solvates
thereof are also suitable for combination with other typical and atypical antipsychotics to
provide improved treatment of psychotic disorders. Particular advantages associated with
the combinations, uses and methods of treatment of compounds of formula (1) and their
pharmaceutically acceptable salts and solvates thereof include equivalent or improved
efficacy at doses of administration which are lower than those commonly used for the
individual components. [mproved treatments of positive symptoms and/or negative
symptoms and/or cognitive symptoms of the psychotic disorder may also be observed.
The combinations, uses and methods of treatment of the invention may also provide

advantages in treatment of patients who fail to respond adequately or who are resistant to

treatment with certain neuroleptic agents.
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The combination therapies of the invention are preferably administered adjunctively. By
adjunctive administration is meant the coterminous or overlapping administration of each
of the components in the form of separate pharmaceutical compositions or devices. This
regime of therapeutic administration of two or more therapeutic agents is referred to
generally by those skilled in the art and herein as adjunctive therapeutic administration; it
is also known as add-on therapeutic administration. Any and all treatment regimes in
which a patient receives separate but coterminous or overlapping therapeutic
administration of the compounds of formula () or a pharmaceutically acceptable sait or
solvate thereof and at least one neuroleptic agent are within the scope of the current
invention. In one embodiment of adjunctive therapeutic administration as described
herein, a patient is typically stabilised on a therapeutic administration of one or more of
the components for a period of time and then receives administration of another
component. Within the scope of this invention, it is preferred that the compounds of
formula (1) or a pharmaceutically acceptable salt or solvate thereof is administered as
adjunctive therapeutic treatment to patients who are receiving administration of at least
one neuroleptic agent, but the scope of the invention also includes the adjunctive
therapeutic administration of at least one neuroleptic agent to patients who are receiving
administration of compounds of formula (l) or a pharmaceutically acceptable salt or

solvate thereof.

The combination therapies of the invention may also be administered simultaneously. By
simultaneous administration is meant a treatment regime wherein the individual
components are administered together, either in the form of a single pharmaceutical
composition or device comprising or containing both components, or as separate
compositions or devices, each comprising one of the components, administered
simultaneously. Such combinations of the separate individual components for

simultaneous combination may be provided in the form of a kit-of-parts.

In a further aspect therefore, the invention provides a method of treatment of a psychotic
disorder by adjunctive therapeutic administration of compounds of formula (l) or a
pharmaceutically acceptable salt or solvate thereof to a patient receiving therapeutic
administration of at least one neuroleptic agent. In a further aspect, the invention
provides the use of compounds of formula (I) or a pharmaceutically acceptable salt or
solvate thereof in the manufacture of a medicament for adjunctive therapeutic
administration for the treatment of a psychotic disorder in a patient receiving therapeutic
administration of at least one neuroleptic agent. The invention further provides
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compounds of formula (I} or a pharmaceutically acceptable salt or solvate thereof for use
for adjunctive therapeutic administration for the treatment of a psychotic disorder in a
patient receiving therapeutic administration of at least one neuroleptic agent.

In a further aspect, the invention provides a method of treatment of a psychotic disorder
by adjunctive therapeutic administration of at least one neuroleptic agent to a patient
receiving therapeutic administration of compounds of formula (1) or a pharmaceutically
acceptable salt or solvate thereof. In a further aspect, the invention provides the use of
at least one neuroleptic agent in the manufacture of a medicament for adjunctive
therapeutic administration for the treatment of a psychotic disorder in a patient receiving
therapeutic administration of compounds of formula (l) or a pharmaceutically acceptable
salt or solvate thereof. The invention further provides at least one neuroleptic agent for
adjunctive therapeutic administration for the treatment of a psychotic disorder in a patient
receiving therapeutic administration of compounds of formula (l) or a pharmaceutically
acceptable salt or solvate thereof.

In a further aspect, the invention provides a method of treatment of a psychotic disorder
by simultaneous therapeutic administration of compounds of formula () or a
pharmaceutically acceptable salt or solvate thereof in combination with at least one
neuroleptic agent. The invention further provides the use of a combination of compounds
of formula (1) or a pharmaceutically acceptable salt or solvate thereof and at least one
neuroleptic agent in the manufacture of a medicament for simultaneous therapeutic
administration in the treatment of a psychotic disorder. The invention further provides the
use of compounds of formula (I) or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for simultaneous therapeutic administration with at least
one neuroleptic agent in the treatment of a psychotic disorder. The invention further
provides compounds of formula (1) or a pharmaceutically acceptable salt thereof for use
for simultaneous therapeutic administration with at least one neuroleptic agent in the
treatment of a psychotic disorder. The invention further provides the use of at least one
neuroleptic agent in the manufacture of a medicament for simultaneous therapeutic
administration with compounds of formula (1) or a pharmaceutically acceptable salt thereof
in the treatment of a psychotic disorder.

In further aspects, the invention provides a method of treatment of a psychotic disorder

by simultaneous therapeutic administration of a pharmaceutical composition comprising

compounds of formula (I} or a pharmaceutically acceptable salt or solvate thereof and at
29
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least one mood stabilising or antimanic agent, a pharmaceutical composition comprising
compounds of formula (1) or a pharmaceutically acceptable salt or solvate thereof and at
least one mood stabilising or antimanic agent, the use of a pharmaceutical composition
comprising compounds of formula (l) or a pharmaceutically acceptable salt or solvate
thereof and at least one mood stabilising or antimanic agent in the manufacture of a
medicament for the treatment of a psychotic disorder, and a pharmaceutical composition
comprising compounds of formula (1) or a pharmaceutically acceptable salt or solvate
thereof and at least one mood stabilising or antimanic agent for use in the treatment of a
psychotic disorder.

In a further aspect, the invention provides a kit-of-parts for use in the treatment of a
psychotic disorder comprising a first dosage form comprising compounds of formula (1) or
a pharmaceutically acceptable salt or solvate thereof and one or more further dosage
forms each comprising a neuroleptic agent for simultaneous therapeutic administration.

Within the context of the present invention, the term psychiatric disorder includes those
disorders mentioned above, such as schizophrenia, mood disorders, anxiety disorders,
substance-related disorders, sleep disorders, eating disorders, autistic disorder, attention-
deficit/hyperactivity disorder, disruptive behaviour disorder, tic disorders, personality
disorders, cognition impairment in other diseases, sexual dysfunction, dyskinetic
disorders, depression, bipolar disorder, cognitive impairment and obsessive-compulsive
disorders and all the various forms of the disorders as mentioned herein. which are
contemplated as part of the present invention.

Examples of neuroleptic/antipsychotic drugs that are useful in the present invention
include, but are not limited to: butyrophenones, such as haloperidol, pimozide, and
droperidol; phencthiazines, such as chlorpromazine, thioridazine, mesoridazine,
trifluoperazine, perphenazine, fluphenazine, thiflupromazine, prochlorperazine, and
acetophenazine; thioxanthenes, such as thiothixene and chlorprothixene
thienobenzodiazepines;  dibenzodiazepines; benzisoxazoles;, dibenzothiazepines;
imidazolidinones ; benzisothiazolyl-piperazines; triazine such as lamotrigine;
dibenzoxazepines, such as loxapine; dihydroindolones, such as molindone; aripiprazole,

and derivatives thereof that have antipsychotic activity.

Examples of neuroleptic drugs that are preferred for use in the present invention are
shown in Table A.
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Table A
Neuroleptic drugs
Common Trade Name Route of Form
- . Dosage
Name Administration 9
Range and
(Median)®
Clozapine CLOZARIL oral tablets 12.5-900 mg/day
(300-900 mg/day)
Olanzapine ZYPREXA oral tablets 5-25 mg/day
(10-25 mg/day)
Ziprasidone GEODON oral capsules
20-80mgltwice a
day
(80-160 mg/day)
Risperidone RISPERDAL oral solution tablets
2-16 mg/day
tablets
(4-12 mg/day)
Quetiapine SEROQUEL oral tablets
fumarate 59-900 mg/day
(300-900 mg/day)
Sertindole SERLECT
(4-24 mg/day)
Amisulpride
Haloperidol HALDOL oral tablets
1-100 mg/day
(1-15 mg/day)
Haloperidol HALDOL parenteral injection
Decanoate Decanoate
Haloperidol lactate HALDOL oral solution
INTENSOL
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Common Trade Name Route of Form
. . Dosage
Name Administration 9
Range and
(Median)®
parenteral injection
Chlorpromazine THORAZINE rectal suppositories 30-800 mg/day
oral capsules (200-500 mg/day)
solution
tablets
parenteral injection
Fluphenazine PROLIXIN
0.5-40 mg/day
{1-5 mg/day)
Fluphenazine PROLIXIN parenteral injection
decanoate Decanoate (about one-half
the dosage shown
for oral)
Fluphenazine PROLIXIN parenteral injection
enanthate {same as above
Fluphenazine PROLIXIN oral elixer
hydrochloride solution
parenteral injection
Thiothixene NAVANE oral capsules
6-60 mg/day
(8-30 mg/day)
Thiothixene NAVANE oral solution
hydrochloride parenteral injection
Trifluoperazine STELAZINE
(2-40 mg/day)
Perphenazine TRILAFON oral solution 12-64 mg/day
tabiets (16-64 mg/day)
parenteral injection
Perpehazine and ETRAFON oral tablets
Amitriptyline TRIAVIL
hydrochloride
Thioridazine MELLARIL oral suspension
solution 150-800 mg/day
tablets (100-300 mg/day)
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Common Trade Name Route of Form
- : Dosage
Name Administration 9
Range and
(Median)®
Mesoridazine
(30-400 mg/day)
Molindone MOBAN
50-225 mg/day
(15-150 mg/day)
Molindone MOBAN oral solution
hydrochloride
Loxapine LOXITANE
20-250 mg/day
(60-100 mg/dav)
Loxapine LOXITANE oral solution
hydrochloride parenteral injection
Loxapine LOXITANE oral capsules
succinate
Pimozide
(1-10 mg/day)
Flupenthixol
Promazine SPARINE
Triflupromazine VESPRIN
Chlorprothixene TARACTAN
Droperido! INAPSINE
Acetophenazine TINDAL
Prochlorperazine COMPAZINE
Methotrimeprazine NOZINAN
Pipotiazine PIPOTRIL
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Common Trade Name Route of Form
Name Administration Dosage
Range and
(Median)*
Aripiprazole
Hoperidone

Examples of tradenames and suppliers of selected neuroleptic drugs are as follows :
clozapine (available under the tradename CLOZARIL®, from Mylan, Zenith Goldline,

UDL, Novartis); olanzapine (available under the tradename ZYPREX®, from Lilly ;
zZiprasidone (available under the tradename GEODON®, from Pfizer); risperidone
(available under the tradename RISPERDAL®, from Janssen); quetiapine fumarate
(available under the tradename SEROQUEL®, from AstraZeneca); haloperidol (available
under the tradename HALDOL®, from Ortho-McNeil); chlorpromazine (avaitable under the
tradename THORAZINE®, from SmithKline Beecham (GSK), fluphenazine (available
under the tradename PROLIXIN®, from Apothecon, Copley, Schering, Teva, and
American Pharmaceutical Partners, Pasadena); thiothixene (available under the
tradename NAVANE®;, from Pfizer); trifluoperazine (10-{3-(4-methyl-1-piperazinyl)propyl]-
2-(trifluoromethyl)phenothiazine  dihydrochloride, available under the tradename
STELAZINE®, from Smith Klein Beckman; perphenazine (available under the tradename
TRILAFON®; from Schering); thioridazine (available under the tradename MELLARIL®;
from Novartis, Roxane, HiTech, Teva, and Alpharma) ; molindone (available under the
tradename MOBAN®, from Endo); and loxapine (available under the tradename
LOXITANE®; from Watson). Furthermore, benperidol (Glianimon®), perazine (Taxilan®)

or melperone (Eunerpan®)) may be used.

Other preferred neuroleptic drugs include promazine {available under the tradename
SPARINE®), ftriflurpromazine (available under the tradename VESPRIN®),
chlorprothixene (available under the tradename TARACTAN®), droperidol (available
under the tradename INAPSINE®), acetophenazine (available under the tradename
TINDAL®;), prochlorperazine (available under the tradename COMPAZINE®),
methotrimeprazine (available under the tradename NOZINAN®), pipotiazine (available

under the tradename PIPOTRIL®), ziprasidone, and hoperidone.
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Particularly preferred neuroleptic agents for use in the invention are olanzapine,
risperidone, quetiapine, aripiprazole, haloperidol, clozapine, ziprasidone and osanetant.

It will be appreciated by those skilled in the art that the compounds according to the
invention may advantageously be used in conjunction with one or more other therapeutic
agents, for instance, different antidepressant agents such as S5HT3 antagonists, serotonin
agonists, NK-1 antagonists, selective serotonin reuptake inhibitors (SSRI), noradrenaline
re-uptake inhibitors (SNRI), tricyclic antidepressants, dopaminergic antidepressants, H3
antagonists, SHT1A antagonists, 5HT1B antagonists, SHT1D antagonists, D1 agonists,
M1 agonists and/or anticonvulsant agents, as well as atypical antipsychotic drugs and
cognitive enhancers.

Suitable SHT3 antagonists which may be used in combination of the compounds of the
inventions include for example ondansetron, granisetron, metoclopramide.

Suitable serotonin agonists which may be used in combination with the compounds of the
invention include sumatriptan, rauwolscine, yohimbine, metoclopramide.

Suitable SSRis which may be used in combination with the compounds of the invention
include fluoxetine, citalopram, femoxetine, fluvoxamine, paroxetine, indalpine, sertraline,

zimeldine.

Suitable SNRIs which may be used in combination with the compounds of the invention

inciude venlafaxine and reboxetine.

Suitable tricyclic antidepressants which may be used in combination with a compound of

the invention include imipramine, amitriptiline, chlomipramine and nortriptiline.

Suitable dopaminergic antidepressants which may be used in combination with a
compound of the invention include bupropion and amineptine.

Suitable anticonvulsant agents which may be used in combination of the compounds of

the invention include for example divaiproex, carbamazepine and diazepam.
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Suitable atypical antipsychotic drugs which which may be used in combination of the
compounds of the invention include for example risperidone, olanzapine, ziprasidone,

aripiprazole and clozapine.

It will be appreciated that the compounds of the combination or composition may be
administered simultaneously (either in the same or different pharmaceutical formulations),

separately or sequentially.

For use in medicine, the compounds of the present invention are usually administered as
a standard pharmaceutical composition. The present invention therefore provides in a
further aspect a pharmaceutical composition comprising a compound of formula (l) as
hereinbefore described or a pharmaceutically (i.e. physiologically) acceptable salt thereof
and a pharmaceutically (i.e. physiologically) acceptable carrier. The pharmaceutical
composition can be for use in the treatment of any of the conditions described herein.

Possible formulations include those suitable for oral, sub-lingual, buccal, parenteral (for
example, subcutaneous, intramuscular, or intravenous), rectal, topical and intranasal
administration and in forms suitable for administration by inhalation or insufflation (either
through the mouth or nose). The most suitable means of administration for a particular
patient will depend on the nature and severity of the conditions being treated and on the
nature of the active compound, but, where possible, oral administration is preferred.

Formulations suitable for oral administration may be provided as discrete units, such as
tablets, capsules, cachets, or lozenges, each containing a predetermined amount of the
active compound; as powders or granules; as solutions or suspensions in aqueous or
non-aqueous liquids; or as oil-in-water or water-in-oil emulsions. For example, a
compound of the invention may be prepared as a formulation with a controlled release
profile. This may be in any of the above mentioned pharmaceutical forms. For example, it
may be a gel formulation in a non aqueous oily vehicle, for example Miglyol, with a
suitable gelling agent if required, for example methyl cellulose or hydrophobic colloidal

silica.

Formulations suitable for sublingual or buccal administration include lozenges comprising
the active compound and, typically, a flavoured base, such as sugar and acacia or
tragacanth and pastilles comprising the active compound in an inert base, such as gelatin
and glycerin or sucrose and acacia.

36

IS




10

15

20

25

30

WO 2006/067423 PCT/GB2005/004951

Formulations suitable for parenteral administration typically comprise sterile aqueous
solutions containing a predetermined concentration of the active compound; the solution
is preferably isotonic with the blood of the intended recipient. Although such solutions are
preferably administered intraveneously, they may also be administered by subcutaneous

or intramuscular injection.

Formulations suitable for rectal administration are preferably provided as unit-dose
suppositories comprising the active ingredient and one or more solid carriers forming the
suppaository base, for example, cocoa butter.

Formulations suitable for topical or intranasal application include ointments, creams,
lotions, pastes, gels, sprays, aerosols and oils. Suitable carriers for such formulations
include petroleum jelly, lanolin, polyethylene glycols, alcohols, and combinations thereof.

Formulations of compounds of the invention may, for example, be composed so as to
improve the exposure profile of the compound of the invention.

Compositions suitable for transdermal administration include ointments, gels and patches.
Preferably the composition is in unit dose form such as a tablet, capsule or ampoule.

The formulations of the invention may be prepared by any suitable method, typically by
uniformly and intimately admixing the active compound(s) with liquids or finely divided
solid carriers, or both, in the required proportions and then, if necessary, shaping the
resulting mixture into the desired shape.

For example, a tablet may be prepared by compressing an intimate mixture comprising a
powder or granules of the active ingredient and one or more optional ingredients, such as
a binder, tubricant, inert diluent, or surface active dispersing agent, or by moulding an
intimate mixture of powdered active ingredient and inert liquid diluent.

Aqueous solutions for parenteral administration are typically prepared by dissolving the
active compound in sufficient water to give the desired concentration and then rendering

the resulting solution sterile and isotonic.
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It will be appreciated that the precise dose administered will depend on the age and

condition of the patient and the frequency and route of administration and will be at the

ultimate discretion of the attendant physician. The compound may be administered in

single or divided doses and may be administered one or more times, for example 1 to 4
5 times per day.

A proposed dose of the active ingredient for use according to the invention for oral, sub-
lingual, parenteral, buccal, rectal, intranasal or topical administration to a human (of
approximately 70 kg bodyweight) for the treatment of neurological and neuropsychiatric

10  disorders mediated by a GlyT1 inhibitor, including schizophrenia, may be about 1 to about
1000 mg, preferably about 5 to about 500 mg, more preferably about 10 to about 100 mg
of the active ingredient per unit dose which could be administered, for example, 1 to 4
times per day.

15 Compounds of the invention may be used as PET ligands (for example labelled with
carbon-11 or fluorine-18) or as SPECT ligands (for example labelled with iodine-123 or
meta stable technetium-99) for in vivo visualisation and quantification of the GlyT1
transporter. For example, they may be used in PET or SPECT imaging of the brain. In
the context of this patent, PET shall mean: positron emission tomography and SPECT (=

20  SPET) shall mean: single photon emission (computed) tomography.

All publications, including but not limited to patents and patent applications, cited in this

specification are herein incorporated by reference as if each individual publication were

specifically and individually indicated to be incorporated by reference herein as though
25  fully set forth.

The invention is further illustrated by the following non-limiting examples.

Abbreviations:

THF tetrahydrofuran
30 DCM dichloromethane
DMF dimethylformamide
HATU O-(7-azabenzotriazol-1-ylt) - N,N,N’,N'-tetramethyluroniumhexa
fluorophosphate
EDC N-(3-(dimethylamino)propyl)-N-ethylcarbodiimide hydrochloride
35 HOAt 3H-(1,2,3)-triazolo(4,5-b)pyridine-3-ol
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NMP N-methylpyrrolidinone
DIPEA N,N-diisopropylethylamine

HOBt 1-hydroxybenzotriazole hydrate

Analytical LC/MS chromatography conditions:

Method A
Column; Waters Atlantis 50mm x 4.6mm, 3um particle size
Mobile phase: A: 0.05% Formic acid + Water
B: Acetonitrile +0.05% Formic acid
Gradient: 5-min runtime: 3%B to 97%B over 4min
Flow rate: 3 ml/min
UV wavelength range: 220 -330 nm
Temperature: 30°C
Method B *
Column: Waters Atlantis 20mm x 4.6mm, 3um particle size
Mobile phase: A: 0.1% Formic acid + Water
B: Acetonitrile +0.1% Formic acid
Gradient: 5.5-min runtime: 3%B to 97%B over 5.3min
Flow rate: 1 ml/min
UV wavelength range: 210-350 nm
Temperature: Ambient

Mass Directed Auto-Purification System chromatography conditions:

Column: Waters Atlantis 19mm x 100mm or 30mm X 100mm, Sum
particle size

Mobile phase: A: 0.1% Formic acid + Water
B: Acetonitrile +0.1% Formic acid

Gradient: 13.5 min runtime with 10min gradient dependant on
analytical retention time

Flow rate: 20 or 40 ml/min

General:

Throughout the examples section, the following terminology is adopted with regard to
chiral compounds: when a mixture of two enantiomers has been prepared, the compound

is described as (). When a single enantiomer (that is to say mixture chirally enriched in
39




10

15

20

25

30

WO 2006/067423 PCT/GB2005/004951

one of the enantiomers) has been prepared, it is referred to as “chiral”. The absolute
stereochemistry has not been ascertained at the time of filing. Individual enantiomers of
some materials prepared are identified by virtue of optical rotations and such materials
are identified as the (+) or (-) enantiomers. Where optical rotation information is not yet
available, individual enantiomers of the products are individually identifiable by virtue of
the chiral HPLC characteristics of the amine intermediate.

Where reactions are described as having been carried out in a similar manner to earlier,
more completely described reactions, the general reaction conditions used were
essentially the same. Work up conditions used were of the types standard in the art, but
may have been adapted from one reaction to another.

Description 1: 1-(Dimethylamino)cyclopentanecarbonitrile

0
Me,N

CN
6

To a suspension of dimethylamine hydrochloride (8.15g; 0.1mol) in cyclopentanone (8.4g;
0.1mol) cooled (ice bath) was added dropwise a solution of potassium cyanide (6.5g;
0.1mol) in water (50ml) over 10min. After vigorous stirring at room temperature for 18h,
the crude reaction mixture was extracted three times with diethyl ether (3 x 200ml) and
the combined extracts washed twice with water (2 x 50ml), dried (Na,SO,), and
evaporated to afford the title product as a pale yellow oil (12.5g) which was used without
further purification. 'H NMR (CDCls) 8: 1.7 - 2.0 (6H, m), 2.15 = 2.3 (2H, m), 3.3 (6H, s).
Mass Spectrum (Electrospray LC/MS): Found 112 (MH'-HCN). CgH,4N; requires 138.

Alternative method:

To a stirred, ice cooled mixture of dimethylamine hydrochloride {(26.32.g; 0.323mol) and
cyclopentanone (27.15¢g; 0.323mol) was added dropwise a solution of potassium cyanide
(21.02g; 0.323mol) in water (170ml) over 10min. The mixture was stirred at room
temperature overnight. Then, the mixture was extracted into diethylether (2 x 200ml) and
the combined organics were washed with brine (200m!), dried (Na,S0,), and evaporated

in vacuo to afford the title product as a colourless liquid (43g, 96.5%)
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Description 2: (+){1-[Amino(phenyl)methyl]cyclopentyl}dimethylamine

Me,N.__CN Me,N

2 NH,
——

To a solution of 1-(dimethylamino)cyclopentanecarbonitriie D1 (4g; 28.9mmol) in THF
(30ml) at -70°C under argon was added dropwise a solution of phenyllithium in
dibutylether (17.7mi of a 1.8M solution; 32mmol). The reaction mixture was allowed to
warm to room temperature over 3h., recooled to 0°C and methanol added (30ml) followed
by careful addition of sodium borohydride (3.3g; 87mmol). After stirring at room
temperature for 18h, the reaction mixture was cooled to 0°C and saturated aqueous
sodium bicarbonate added. The organic phase was evaporated and the resuilting slurry
extracted three times with DCM (3 x 150ml). The combined extracts were dried (Na,SO,),
and evaporated to afford the crude product as a yellow oil (6.8g). Half of the crude
product was chromatographed on silica gel eluting with DCM-methanol (9/1) and DCM-2M
ammonia in methanol mixtures (95/5 to 9/1 to 8/2) to afford the title product as a
colourless oil {(2.3g). This oil was dissolved in diethyl ether (20ml) and hydrogen chloride
in diethylether was added at 0°C. After 20min, the suspension was filtered to give the
dihydrochloride salt (2.8g) of the title product as a white solid. ‘*H NMR (DMSO) §:1.25
(2H, bs), 1.36 (2H, bs), 1.66 - 2.13 (4H, m), 2.64 (3H,s), 2.79 (3H, s), 4.92 (1H, bs), 7.32
(3H, m), 7.54 (2H, m), 8.95 (3H, bs), 10.82 (1H, bs).

Alternative method:

To a solution of 1-(dimethylamino)cyclopentanecarbonitriie D1 (43g; 311mmol) in THF
(1L) at -70°C under argon was added dropwise a solution of phenyllithium in dibutylether
(346m! of a 1.8M solution; 622mmel) over 10 minutes. The reaction mixture was stirred at
-70°C for 2h, then allowed to warm to room temperature and it was stirred overnight. The
reaction mixture was cooled in ice and saturated aqueous sodium bicarbonate solution
was added. The mixture was stirred for 30 minutes, separated and the aqueous layer

extracted with diethyl ether. . The combined organics were dried (Na,SO,) and

concentrated under reduced pressure to give an oil.
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The oil was dissolved in methanol (1.2L) and cooled in ice. Sodium borohydride (20g)
was added in 4 portions over 5 minutes and the mixture was stirred for half an hour with
ice cooling. The cooling was then removed and stirring was continued at room
temperature for one and a half hours. The reaction mixture was then ice cooled and
water was added . The resultant mixture was evaporated in vacuo and fractioned between
2N HC! and ethyl acetate. The organics were extracted with 2N HCI. The combined acid
extracts were washed with ethyl acetate, basified with NaOH and extracted into DCM.
The combined DCM extracts were dried (Na,;SOQ,), and evaporated in vacuo to afford the
product as a pale green liquid (64.66g, 95.4%).

Description 3: {1-{]Amino(phenyl)methyl]cyclopentyl}dimethylamine Enantiomer 1

and Enantiomer 2

chiral
MezN AN H2 Enantiomer 1
MezN
NH,
Me,N chiral

* NH2 Enantiomer 2

Method 1.

Racemic {1-{amino(phenyl)methyl]cyclopentyl}dimethylamine D2 (0.6g; 2.75mmol) was
separated by semi-preparative chiral HPLC using the conditions described below to afford
the title products, enantiomer 1, (0.27g); Chiral HPLC: 98% ee; 'H NMR (CDCI3) &: 0.42
(1H, m), 1.32 (3H, m), 1.49 (1H, m), 1.63 (1H, m), 1.76 (1H, m), 1.95 (3H, m), 2.29 (6H,
s), 4.39 (1H, s), 7.28 (3H, m), 7.50 (2H, d); Mass spectrum {Electrospray LC/MS): Found
219 (MH"). C14H2:N, requires 218; and enantiomer 2 (0.28g); Chiral HPLC: 98% ee; 'H

42
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NMR (CDCI3) &: 0.42 (1H, m), 1.32 (3H, m), 1.49 (1H, m), 1.63 (1H, m), 1.76 (1H, m),
1.95 (3H, m), 2.29 (6H, s), 4.39 (1H, s), 7.28 (3H, m), 7.50 (2H, d); Mass spectrum
(Electrospray LC/MS): Found 219 (MH"). Cy4H,;N, requires 218.

Semi-preparative HPLC conditions:

Column: Chiralpak AD-H 5um, 250 x 21mm

Mobile phase: A: n-Hexane; B: Ethanol + 0.1%isopropylamine
Gradient: isocratic 5%8

Flow rate: 7mi/min

UV wavelength range: 225nm

Elution time: 30min

Analytical chromatography conditions:

Column: chiralpak AD-H 5 um, 250 x 4.6 mm

Mobile phase: A: n-Hexane; B: Ethanol + 0.1% isopropyl amine
Gradient: isocratic 5% B

Flow rate: 1 ml/min

UV wavelength range: 200-400 nm

Analysis time: 10 min

Ret. Time: 5.9min (Enantiomer 1); 7.6min (Enantiomer 2)
Method 2.

Salt formation;

To a solution of racemic {1-[amino(phenyl)methyl]cyclopentyl}dimethylamine D2 (16.9g;
77.5mmol) in isopropanol (170mi) at 50 °C, was added dropwise a solution of (R)-
methoxy phenylacetic acid (12.84g; 77.5mmol) in isopropanol (75ml). After 20 min the
mixture was cooled to room temperature and left stirring for a further 4h. The precipitated
solid was collected by filtration (13.42g).

Regeneration of chiral free base:

The solid was then treated with 1M NaOH (50ml) and DCM (167ml). The phases were
separated and the aqueous phase washed with DCM (4x167ml). The combined organic
phases were washed with 1M NaOH (2x35ml), then brine (100ml), dried (Na,SO,), and
concentrated to yield the title compound, enantiomer 2, as a colourless oil (7.6g). Chiral
HPLC: >96% ee; 'H NMR (CDCI3) &: 0.42 (1H, m), 1.32 (3H, m), 1.49 (1H, m), 1.63 (1H,

43
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m), 1.76 (1H, m), 1.95 (3H, m), 2.29 (6H, s), 4.39 (1H, s), 7.28 (3H, m), 7.50 (2H, d); Mass
spectrum (Electrospray LC/MS): Found 219 (MH"). C14H22N; requires 218.

Description 4: 2-Methyl-2-(1-pyrrolidinyl)propanenitrile
O L — O
N CN
N
N Me Me Me><Me

To a stirred, ice-cooled mixture of pyrrolidine (8.35ml; 0.1mol) and acetone (7.34ml,
0.1mol) was added a solution of potassium cyanide (6.51g; 0.1mol) in water (50ml)
dropwise over 10min. After stirring at room temperature overnight, the crude reaction
mixture was extracted with diethyl ether (2 x 250ml) and the combined extracts washed
with saturated brine (150ml), dried (MgSQ,), and evaporated under reduced pressure to
afford the title product as a pale green liquid (10.7g; 78%) which was used without further
purification. 'H NMR (CDCl;) 8: 1.51 (6H, s), 1.80 — 1.90 (4H, m), 2.70 — 2.80 (4H, m).

Description 5: (1+)[2-Methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]amine

Q CN ———— C}\l
x NH,
Me Me Me Me

To a solution of 2-methyl-2-(1-pyrrolidinyl)propanenitrile D4 (10.7g; 77.54mmol) in THF
(400ml) at -70°C under argon was added over 10 minutes a solution of phenyllithium in
dibutylether (86.3ml of a 1.8M solution; 155mmol). The reaction mixture was stirred at -
70°C for 2 hours then allowed to warm to room temperature and stirred overnight. The
reaction mixture was cooled in ice as saturated aqueous sodium hydrogen carbonate
(400ml) was added. After stirring for a further 30 minutes the layers were separated, and
the aqueous layer extracted with ether (200ml). Combined organics were dried (MgSO,)
and evaporated. The residual amber oil was dissolved in methanol (400ml), cooled in ice
and sodium borohydride (5.2g; 137mmol) added in four portions over 5 minutes. The
reaction mixture was stirred with ice cooling for 30 minutes, the ice removed and stirred at
room temperature for 1.5 hours. The mixture was cooled in ice as water (50ml) was added

prior to concentration in vacuo to approx 70ml. The mixture was partitioned between 2N

HCI (100ml) and ethyl acetate (400ml) and the organics extracted with 2N HCI (2 x

100ml). Combined acidic aqueous layers were washed with ethyl acetate (200ml),
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basified with 50% NaOH and extracted with DCM (3 x 150ml). Combined DCM organic
extracts were dried (Na,SO,) and evaporated in vacuo to afford the title compound as a
colourless solid (15g: 88%) 'H NMR (CDCls,), 5:0.75 (3H, s), 0.99 (3H, s), 1.70 - 1.76 (4H,
m), 1.80 (2H, bs), 2.65 — 2.70 (4H, m), 4.08 (1H, s), 7.20 — 7.42 (SH, m).

Description 6: (+)- [2-Methyl-1-phenyl-2-(1-pyrrolidinyl)propylJamine

QO — "O
N N
NH, NH,
Me Me Me Me

A solution of (R)-(-)-a-methoxyphenylacetic acid (8.08g; 49mmol) in 2-propanol (50ml)
was added dropwise over 10 minutes to a stirred solution of [2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyllamine D5 (10.64g; 49mmol) in 2-propanol (107ml) at 57°C. After
complete addition heating was continued for a further 10 minutes. Heating was then
removed and stirring continued for one and three quarter hours. Further 2-propanol
(100ml) was added and the mixture filtered and the solid washed with 2-propanol (3 x
50ml), ether (100ml) and dried. The solid was recrystallised from boiling 2-propano! (1L)
and the crystals filtered, washed with cold 2-propanol, ether and dried. A sample was
partitioned between saturated aqueous sodium hydrogen carbonate and DCM and the
organic layer passed through a phase separation cartridge and blown down with argon to
afford the title compound as a colourless solid. *H NMR (CDCls), §:0.75 (3H, s), 0.99 (3H,
s), 1.70 = 1.79 (4H, m), 1.85 (2H, bs), 2.65 — 2.70 (4H, m), 4.08 (1H, s), 7.20 — 7.42 (5H,
m). Chiral HPLC: 97.5% ee, corresponding to the slower running enantiomer 2. [o]p =
+28.5° (c=1, CHCI; at 27.5°C). The remaining free base was liberated in a similar manner
(3.55g, 66%).

Conditions for resolution of racemate D5 were as follows:-

Analytical chromatography conditions:

Column: chiralcel OD-H 5 um, 250 x 4.6 mm i.d.
10 micron particle size

Mobile phase: Heptane : Ethanol (90:10)

Gradient: isocratic

Flow rate: 1 mi/min

UV wavelength range: 254 nm

Analysis time: 10 min

45

=8



10

15

20

25

WO 2006/067423 PCT/GB2005/004951 e E

5

Ret. Time: 5.4min (Enantiomer 1); 7.0min (Enantiomer 2)

Description 7 : 2-Methyl-2-(1-piperidinyl)propanenitrile

Me Me
0 =<
)L N CN
—
Me Me
The title compound (2.33g, 77%) was prepared from piperidine hydrochloride (2.43g,
20mmol), acetone (1.16g, 20mmol) and potassium cyanide (1.30g, 20mmol) in water

(10ml) in a similar manner to that described in D1. 'H NMR (CDCl5) §: 1.46 (2H, m), 1.50
(6H, s), 1.63 (4H, m), 2.59 (4H, m).

Description 8 : (+)2-Methyl-1-phenyl-2-(1-piperidinyl)-1-propanamine

M
Me><Me Me eNH2

The titte compound (1.16g, 56%) was prepared from 2-methyl-2-(1-

)

piperidinyl)propanenitrile D7 (1.30g, 8.6mmol), and phenyllithium in dibutylether (5.2ml of
a 1.8M solution; 9.4mmol) in THF (15ml), followed by reaction with sodium borohydride
(0.975g, 25.7mmol) in methanol (20ml) in a similar manner to that described in D2. H
NMR (CDCl,) 5: 0.76 (3H, s), 0.91 (3H, s), 1.44 (2H, m), 1.54 - 1.65 (4H, m), 1.95 (2H, m),
2.57 (4H, m), 4.19 (1H, s), 7.20 - 7.31 (3H, m), 7.40 (2H, m).

Description 9 : 1-(1-Pyrrolidinyl)cyclopentanecarbonitrile

e

The titte compound (2.50g, 76%) was prepared from pyrrolidine (1.42g, 20mmol),

cyclopentanone (1.68g, 20mmol) and potassium cyanide (1.30g, 20mmol) in water (10ml)
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in a similar manner to that described in D4. '"H NMR (CDCl3) &: 1.80 — 1.90 (10H, m), 2.15
(2H, m), 2.71 (4H, m).

Description 10 : (+)1-Phenyl-1-[1-(1-pyrrolidinyl)cyclopentyljmethanamine

Chon O
_— NH,

The title compound (0.55g, 56%) was prepared from 1-(1-pyrrolidinyl)cyclopentane
carbonitrile D9 (0.66g, 4mmol), and phenyllithium in dibutylether (2.4ml of a 1.8M solution;
4.4mmol) in THF (4mi), followed by reaction with sodium borohydride (0.456g, 12mmol) in
methanol (4ml) in a similar manner to that described in D2. 'H NMR (CDCls) 8: 0.41 (1H,

10 m), 1.17 (1H, m), 1.35 (2H, m), 1.60 (2H, m), 1.73 (5H, m), 1.84 — 2.02 (3H, m), 2.64 -
2.74 (4H, m), 4.27 (1H, s), 7.21 = 7.31 (3H, m), 7.48 (2H, m).

Description 11 : 1-(Diethylamino)cyclopentanecarbonitrile

' Me
? Me \\

\/Ni iCN

15  The title compound (2.06g, 62%) was prepared from diethylamine hydrochloride (2.14g,
|

20mmol), cyclopentanone (1.68g, 20mmol) and potassium cyanide (1.30g, 20mmol) in
water (10ml) in a similar manner to that described in D1. 'H NMR (CDCl3) &: 1.11 (6H, t, J
= 7Hz), 1.78 — 1.88 (6H, m), 2.22 (2H, m), 2.71 (4H, q, J = 7Hz).

20 Description 12 : (+)1-[Amino(phenyl)methyl]-N,N-diethylcyclopentanamine

Me Me

Me\/N Me

i iCN N "
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The title compound (0.45g, 47%) was prepared from 1-(diethylamino)cyclopentane
carbonitrile D11 (0.65g, 3.9mmol), and phenyllithium in dibutylether (2.4ml of a 1.8M
solution; 4.3mmol) in THF (4ml), followed by reaction with sodium borohydride (0.445g,
11.7mmol) in methanol (4ml) in a similar manner to that described in D2. 'H NMR (CDCl3)
§: 0.42 (1H, m), 1.10 (6H, m), 1.35 (3H, m), 1.55 (1H, m), 1.66 (2H, m), 1.80 - 2.08 (3H,
m), 2.53 - 2.70 (4H, m), 4.22 (1H, s), 7.20 - 7.31 (3H, m), 7.47 (2H, m).

Description 13 : 1-(1-Azetidinyl)cyclopentanecarbonitrile

i E\N CN
e

The title compound (1.29g, 43%) was prepared from azetidine hydrochloride (1.85g,
20mmol), cyclopentanone (1.68g, 20mmol) and potassium cyanide (1.30g, 20mmol) in
water (10ml) in a similar manner to that described in D1. 'H NMR (CDCl3) : 1.70 — 1.82
(6H, m), 1.86 (2H, m), 2.07 (2H, quin, J = 7Hz), 3.32 (4H, t, J = 7Hz).

Description 14 : (1)1-[1-(1-Azetidinyl)cyclopentyl]-1-phenyimethanamine

The_on Ch

O

The title compound (0.45g, 47%) was prepared from 1-(1-

NH,

Y

azetidinyl)cyclopentanecarbonitrile D13 (0.60g, 4.0mmol), and phenyllithium in ethers
(2.6ml of a 1.7M solution; 4.4mmol) in THF (5ml), followed by reaction with sodium
borohydride (0.456g, 12mmol) in methanol (5ml) in a similar manner to that described in
D2. 'H NMR (CDCl3) &: 0.67 (1H, m), 1.06 (1H, m), 1.32 (4H, m), 1.48 (2H, m), 1.91 -
2.03 (4H, m), 3.24 (4H, m), 3.83 (1H, s), 7.20 ~ 7.32 (3H, m), 7.44 (2H, m).

Description 15 : 2-(3-Azabicyclo[3.1.0]Jhex-3-yl)-2-methylpropanenitrile

)OL - @NXCN

Me Me Me Me
48
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The titte compound (583mg, 84%) was prepared from 3-azabicyclo[3.1.0)hexane
hydrochloride (550mg, 4.6mmol) [Pestic. Chem: Hum. Welfar Environ., Proc, Int, Congr.
Pestic. Che., 5", 1982, 1,159-64, 1983], acetone (267mg, 4.6mmol) and potassium
cyanide (300mg, 4.6mmol) in water (2.5ml) in a similar manner to that described inD1. 'H
NMR (CDCl5) &: 0.40 (1H, m), 0.58 (1H, m), 1.43 (8H, m), 2.64 (2H, m), 3.10 (2H, d, J =
8Hz).

Description 16 : (+)2-(3-Azabicyclo[3.1.0]hex-3-yl)-2-methyl-1-phenyl-1-propanamine

@NXCN - @N .

Me Me Me Me

The title compound (393mg, 44%) was prepared from 2-(3-azabicyclo[3.1.0]hex-3-yl)-2-

methylpropanenitrile D15 (583mg, 3.9mmol), and phenyllithium in dibutylether (2.15ml of
a 2.0M solution; 4.3mmol) in THF (7ml), followed by reaction with sodium borohydride
(445mg, 11.7mmol) in methano! (10ml) in a similar manner to that described in D2. H
NMR (CDCl;) &: 0.38 (1H, m), 0.66 (1H, m), 0.74 (3H, s), 0.93 (3H, s), 1.30 — 1.40 (2H,
m), 1.74 (2H, bs), 2.67 (2H, m), 2.91 (2H, t, J = 8Hz), 4.03 (1H, s), 7.20 - 7.30 (3H, m),
7.38 (2H, m).

Description 17: 2-Ethyl-2-(1-pyrrolidinyl)butanenitrile

q &9
e e Me Me

e

The title compound (8.8g, 100%) was prepared from pyrrolidine (8.96ml, 0.107mol), 3-

pentanone (8.61g, 0.1mol) and potassium cyanide (6.51g, 0.1mol) in water (50ml) in a
similar manner to that described in D4. 'H NMR (CDCl5) &: 0.95 (6H, t, J = 7.6Hz), 1.67 -
1.90 (8H, m), 2.67 — 2.72 (4H, m).
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Description 18: (+)[2-Ethyl-1-phenyl-2-(1-pyrrolidinyl)butyl]amine

G?ﬁm —-C‘N

NH,
Me Me Me Me

The title compound (11.5g, 88%) was prepared from 2-ethyl-2-(1-pyrrolidinyl)butanenitrile
D17 (8.8g, 0.053mol) and phenyllithium in dibutylether (59ml of a 1.8M solution;
0.106mol) in THF (350ml), followed by reaction with sodium borohydride (3.9g, 0.103mol)
in methanol (300ml) in a similar manner to that described in D5. '"H NMR (CDCl;) 8: 0.75
(3H, t), 0.95 (3H, t, J = 7.6Hz), 1.50 = 1.90 (10H, m), 2.70 — 2.95 (4H, m), 4.01 (1H, s),
7.19-7.41 (5H, m).

Description 19: 2-(Dimethylamino)-2-ethylbutanenitrile

I\‘Ie
Me + . //N
Me” N
Me—iltlI e
.HCI M
e Me Me Me

The title compound (8.05g, 57.5%) was prepared from dimethylamine hydrochloride
(8.154g, 0.1mol), 3-pentanone (8.61g, 0.1mol) and potassium cyanide (6.51g, 0.1mol) in
water (50ml) in a similar manner to that described in D1. '"H NMR (CDCls) 6: 0.96 (6H, t, J
= 7.6Hz), 1.67 — 1.90 (4H, m), 2.33 (6H, s).

Description 20: (x){1-[Amino(phenyl)methyl]-1-ethylpropyl}dimethylamine

Me Me e Me

Me, —_— Me
N7 eN N

Me Me NH2

The title compound (11.12g, 88%) was prepared from 2-(dimethylamino)-2-
ethylbutanenitrile D19 (8.05g, 0.0575mol) and phenyllithium in dibutylether (64ml of a
1.8M solution; 0.115mol) in THF (350ml), followed by reaction with sodium borohydride
(3.9g, 0.103mol) in methanol (300ml) in a similar manner to that described in D5. 'H NMR

50
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(CDCly) 5: 0.72 (3H, t, J = 7.6Hz), 0.97 (3H, t, J = 7.6Hz), 1.40 - 1.68 (4H, m), 1.70 (2H,
br. m), 2.43 (6H, s), 4.09 (1H, s), 7.19 - 7.43 (5H, m).

Description 21: 2-Methyl-2-(1-pyrrolidinyl)butanenitrile

ok .
———
N Me N~ “CN
H Me

The title compound (9.6g, 63%) was prepared from pyrrolidine (8.35ml, 0.1mol), 2-
butanone (8.96g, 0.1mol) and potassium cyanide (6.51g, 0.1mol) in water (50ml) in a
similar manner to that described in D4. 'H NMR (CDCl3) 8: 1.06 (3H, t, J = 7.2Hz), 1.45
(3H, 8), 1.66 — 1.93 (6H, m), 2.70 - 2.75 (4H, m).

Description 22: (1)[2-Methyl-1-phenyl-2-(1-pyrrolidinyl)butyl]Jamine
e Me
Me Me

NH,

The title compound (13.4g, 94%) was prepared from 2-methyl-2-(1-
pyrrolidinyl)butanenitrile D21 (9.6g, 0.063mol) and phenyliithium in dibutylether (63ml of a
2M solution; 0.126mol) in THF (200mi), followed by reaction with sodium borohydride
(3.5g, 0.092mol) in methanol (200ml) in a similar manner to that described in D5, except
that after addition of the sodium borohydride stirring was continued with ice cooling for 0.5
hours then at room temperature for 66 hours. Mass spectrum (Electrospray LC/MS), ES™:
Found 233 (MH"). C;sH24N, requires 232. Ret. times 0.78 and 1.06 min.

Description 23: 2-(Dimethylamino)-2-methylbutanenitrile

Q Me
Mes + —_— Me
AH Me = CN
Me

HCI Me Me

-2z
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" The title compound (9.95g, 78%) was prepared from dimethylamine hydrochloride (8.15g,

0.1mol), 2-butanone (8.96ml, 0.1mol) and potassium cyanide (6.51g, 0.1mol) in water
(50ml) in a similar manner to that described in D1. 'H NMR (CDCl,) 8: 1.00 (3H, t, J =
7.2Hz), 1.43 (3H, 5),1.75 - 1.87 (2H, m), 2.33 (6H, s).

Description 24: (){1-[Amino(phenyl)methyi]-1 -methylpropyl}dimethylamine

e e
Me Me
Mew - Mesy
N" “cN !
Me Me NH2

The title compound (159, 93%) was prepared from 2-(dimethylamino)-2-
methylbutanenitrile D23 (9.9g, 0.078mol) and phenyllithium in dibutylether (87.3ml of a
1.8M solution; 0.157mol) in THF (400ml), followed by reaction with sodium borohydride
(5.25g, 0.138mol) in methanol (450ml) in a similar manner to that described in D5. Mass
spectrum (Electrospray LC/MS), ES": Found 207 (MH"). Cy3H22N, requires 206. Ret. times
0.83 and 1.10 min.

Description 25 : 2-Methyl-2-(2-methyl-1-pyrrolidinyl)propanenitrile

Me Me
i X
NH + —_— N" “cN
Me Me
Me Me

To a stirred, ice-cooled mixture of 2-(RS)-methylpyrrolidine (4.25g; 0.05mol) and acetone
(3.67mtl; 0.05mol) was added a solution of potassium cyanide (3.25g; 0.05mol) in water
(25ml) dropwise over 10min. After stirring at room temperature ovemight, the crude
reaction mixture was extracted with diethyl ether (2 x 200ml) and the combined extracts
washed with brine (200ml), dried (Na,SO,) and evaporated under reduced pressure to
afford a pale yellow oil. This was dissolved in DCM and PS-Isocyanate (4.5g of resin
loading 1.53mmol/g) added. The mixture was stirred for 3 hours, filtered and the filtrate
evaporated to afford the title compound as a colourless semi-solid (2.82g; 37.5%). H
NMR (CDCl;) §(inter alia): 1.10 (3H, d), 1.45 (3H, s), 1.55 (3H, s), 1.75 - 2.00 (4H, m)
2.65 (1H, m) and 3.05 - 3.20 (2H, m).
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Description 26: (t)[2-Methyl-2-(2-methyl-1-pyrrolidinyl)-1-phenylpropyl]amine
Me. Me Me  Me
NXCN - QNW
NH,
Me Me

To a solution of 2-methyl-2-(2-methyl-1-pyrrolidinyl)propanenitrile D25 (2.82g; 18.56
mmol) in THF (100ml) at -70°C under argon was added over 15 minutes a solution of
phenyllithium in dibutylether (20.6ml of a 1.8M solution; 37.11mmol). The reaction
mixture was stirred at -70°C for 2 hours then allowed to warm to room temperature and
stirred overnight. Saturated aqueous sodium hydrogen carbonate (100ml) was added and
stirring continued for a further 10 minutes. The mixture was extracted with diethyl ether (2
x 150ml). Combined organics were dried (Na;SO,) and evaporated in vacuo. The residual
yellow oil was dissolved in methanol (100mlf) and sodium borohydride (2.12g; 0.056mol)
added portionwise over 5 minutes. The reaction mixture was stirred at room temperature
for 4 hours, further sodium borohydride (1g; 0.026mol) added and the mixture heated at
60°C for 1.5 hours. The mixture was cooled and excess sodium borohydride decomposed
by dropwise addition of water. The reaction mixture was evaporated in vacuo and the
residue partitioned between saturated sodium hydrogen carbonate (150ml) and DCM
(150ml). Solid potassium carbonate was added and the aqueous layer extracted with
DCM (150ml) Combined organic extracts were dried (Na,SO,) and evaporated to give a
green oil. This was divided into 8 portions and each portion passed down a 10g SCX
column. After washing each column with DCM, 50%DCM in methanol and methanol the
product was eluted with 1M ammonia in methanol to yield the title compound as a pale
yellow oil (3.46g: 80%). Mass spectrum (Electrospray LC/MS), ES": Found 233 (MH®).
C1sH2sN> requires 232. Ret. times 0.96 and 1.07 min.

Description 27: 1-[Methyl(phenylmethyl)amino]cyclopentanecarbonitrile

0%
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The title compound (15g; 84%) was prepared from N-methylbenzylamine (10.08g;
83mmol), cyclopentanone (7g; 83mmol) and potassium cyanide (5.41g; 83mmol) in water
(45ml) in a similar manner to that described in D1. 'H NMR (CDCI3) &: 1.90 (6H, m), 2.20
(3H, s), 2.3 (2H, m), 3.62 (2H, s), 7.25 (1H, m), 7.32 (4H, m); Mass Spectrum

(Electrospray LC/MS). Found 188 (MH+-HCN). CHisN; requires 214. Ret. time 1.21

min.

Description 28: (+)-{1-{]Amino(phenyl)methyl]cyclopentyl}methyl (phenylmethyl)

e

The title compound (3.90g; 47%) was prepared from 1-[methyl(phenylmethyl)amino]
cyclopentanecarbonitrile D28 (6.0g; 28mmol) and phenyllithium in di-n-butylether (16.21ml
of 1.9M solution; 30.8mmol) in THF (60ml), followed by reaction with sodium borohydride
(3.2g; 84mmol) in methanol (60ml) in a similar manner to that described in D2. Mass
Spectrum (Electrospray LC/MS), API": Found 295 (MH"). CxHzsN requires 294. Ret. time
2.12 min.

Description 29: (£)-{1-[Amino(phenyl)methyl]cyclopentyl}methylamine
dihydrochloride

X

Me NH, Me” NH
.2HCI

To a solution of (+)-{1-[amino(phenyl)methyljcyclopentyl}methyl(phenylmethyl)amine D28
(0.5g; 1.7mmol) in ethanol was added 3N HCI (1ml) and 10% palladium carbon (0.1g).
The catalytic hydrogenation was carried out for 16h at room temperature and atmospheric
pressure. The catalyst was filtered off through kieselguhr and the filtrate evaporated under
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reduced pressure to give the title compound (0.32g; 69%). 'H NMR (DMSO) &: 1.3-2.2
(8H, m), 2.5 (3H, s), 4.6 (1H, s), 7.4 (3H, m), 7.6 (2H, m), 8.0 (2H, bs), 9.0 (1H, bs).

Description 30: (£)-2-Chloro-N-[{1-[(2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy}
ethyl)(methyl)amino]cyclopentyl}(phenyl)methyl]-3-(trifluoromethyl)benzamide

Me>< Mo

The title compound (0.390g, 99%) was prepared from (&)-2-chioro-N-{[1-
(methylamino)cyclopentyl](phenyl)methyl]-3-(trifluoromethyl)benzamide (0.282g;
0.686mmol), (tert-butyldimethylsilyloxy acetaldehyde (90%; 0.265g; 1.52mmol) and
sodium triacetoxyborohydride (0.290g; 1.52mmol) in DCM (Sml) in a similar manner to
that described in E30. Mass Spectrum (Electrospray LC/MS). Found 569(MH").
CaoHo°CIFsN,0,Si requires 568. Ret. time: 3.04 min.

Description 31: {1-[Amino(phenyl)methyl]cyclopentyl}methylamine
Enantiomer 1 and Enantiomer 2

H
Me/N *>NH chiral
2 Enantiomer 1
H
/N —_—
Me NH,
N
Me/ S NH chiral

2 Enantiomer 2
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Racemic (t)-{1-famino(phenyl)methyl]cyclopentylimethylamine D29 (0.342g; 1.67mmol)
was separated by preparative chiral HPLC to afford the title products enantiomer 1
(0.134q); Chiral HPLC: 99.8% ee; 'H NMR (CDCl3) &: 1.30-1.78 (11H, m), 2.33 (3H, s),
4.08 (1H, s), 7.22 (1H, m), 7.28 (2H, m), 7.35 (2H, m), and enantiomer 2 (0.127g); Chiral

5 HPLC: 99.8%ee; 'H NMR (CDCl3) 8: 1.30-1.78 (11H, m), 2.33 (3H, s), 4.08 (1H, s), 7.22
(1H, m), 7.28 (2H, m), 7.35 (2H, m).

Analytical HPLC conditions:

Column: Chiral OD 10micron particle size 20mm i.d. x 250mm
10  Mobile phase: Heptane:Absolute Ethanol (90:10 v/v)

Gradient: Isocratic

UV Wavelength: 215nm

Flow rate: 1ml/min

Ret. Time: 7.5min (Enantiomer 1); 15.6min (Enantiomer 2)

15  Preparative HPLC conditions:

Column: Chiral OD 10micron particle size 20mm i.d. x 250mm
Mobile phase: Heptane:Absolute Ethanol (90:10 v/v)
Gradient: Isocratic
UV Wavelength: 215nm
20  Flow rate: 17ml/min

Description 32: 1-[Bis(phenylmethyl)amino]cyclopentanecarbonitrile

25
To an ice-cooled suspension of dibenzylamine hydrochloride (13.5g; 0.058mol) and
cyclopentanone (4.86g; 0.058mol) in 25% ethanol in water (100ml) was added ethanol
(60ml) and a solution of potassium cyanide (3.78g; 0.058mol) in water (35ml) dropwise
over 20 minutes with stirring. After 6 days the reaction mixture was extracted with ethyl
30 acetate, washed with sodium bicarbonate solution, dried (Na;SO,) and evaporated in
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vacuo to afford the title compound as an off white solid (8.329, 49%). 'H NMR (CDCI3) &:
1,72 (6H, m), 2.12 (2H, m), 3.78 (4H, m), 7.1-7.3 (10H, m); Mass Spectrum (Electrospray

LC/MS): Found 264 (MH+-HCN). CaoH2:N, requires 290. Ret. time 1.88min.

Description 33: (+)-{1-[Amino(phenyl)methyl]cyclopentyl} bis(phenylmethyl)amine

oy

The title compound (2.31g; 38%) was prepared from 1-[bis(phenylmethyl)amino]
cyclopentanecarbonitrile D32 (4.0g; 13.8mmol), and phenyllithium in di-n-butylether (8.4ml
of 1.8M solution; 15.2mmol) in THF (80ml), followed by reaction with sodium borohydride
(1.57g; 41.4mmol) in methanol (80ml) in a similar manner to that described in D2. Mass

Spectrum (Electrospray LC/MS), API": Found 371 (MH").C2sHaoN, requires 370. Ret. time
2.62 min.

Description 34: (1)-N-[{1-[bis(phenylmethyl)Jamino]cyclopentyl}(phenyl)methyl]-2,6-
dimethylbenzamide

e,

The tite compound (2.51g; 80%) was prepared from (2)-{1-{amino(phenyl)methyl]
cyclopentyl}bis(phenyimethyl)amine D33 (2.31g; 6.23mmol), 2,6-dimethy! benzoy! chloride
(1.15g; 6.85mmol), triethylamine (1.73m!; 12.5mmol) in DCM (70ml) in a similar manner to
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that described in E13. 'H NMR (CDCI3) &: 1.40-2.05 (8H, m), 2.28 (6H, s), 3.68 (4H, s),
5.37 (1H, d), 6.78 (1H, m), 6.95-7.36 (16H, m), 7.45 (2H, m); Mass Spectrum
(Electrospray LC/MS), API": Found 503 (MH"). CasHisN.O requires 502. Ret. time 3.77

min.

Description 35: 1-{Methyl[2-(methyloxy)ethylJamino}cyclopentanecarbonitrile

o Me N
N 7
—— Meo/\/

The title compound (3.39g; 82%) was prepared from N-(2-methoxyethyl) methylamine
hydrochloride (2.84g; 22.6mmol), cyclopentanone (1.90g, 22.6mmol) and potassium
cyanide (1.47g; 22.6mmol) in water (15ml) in a similar manner to that described in D1. 'H
NMR (CDCI3) &: 1.83 (6H, m). 2.20 (2H, m), 2.48 (3H, s), 2.68 (2H, t), 3.46 (3H, s), 3.5
(2H, t).

Description 36: (*){1-[Amino(phenyl)methyl]cyclopentyl} methyl[2-(methyloxy)
ethyllamine

Me
7 te
/\/N
MeO » Meo/\/ N NH2

The title compound (1.22g; 42%) was prepared from 1-{methyl[2-(methyloxy)ethyl]
amino}cyclopentanecarbonitrile D35 (2.0g; 11mmol), and phenyliithium in di-n-butylether
(6.7ml of 1.8M solution; 12mmol) in THF (25ml), followed by reaction with sodium

borohydride (1.25g; 33mmol) in methanol (25ml) in a similar manner to that described in
D2. Mass Spectrum (Electrospay LC/MS). Found 263 (MH"). CygH2sN20 requires 262.
Ret. time 1.57min.
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Description 37: 1-(2,5-Dihydro-1H-pyrroi-1-yl)cyclopentanecarbonitrile
! oy
N 7

The title compound (2.8g; 64%) was prepared from 3-pyrroline (1.86g; 27mmol),
cyclopentanone (2.26g; 27mmol) and potassium cyanide (1.75g; 27mmol) in water (15ml)
in a similar manner to that described in D1. 'H NMR (CDCI3) &: 1.85 (6H, m), 2.08 (2H,
m), 3.61 (4H, s), 5.78 (2H, s).

Description 38: (1)-[[1-(2,5-Dihydro-1H-pyrrol-1-yl)cyclopentyl] (phenyl)methyi]

amine

The tite compound (1.35g; 45%) was prepared from 1-(2,5-dihydro-1H-pyrrol-1-
yl)cyclopentanecarbonitrile D37 (2.0g; 12.3mmol), and phenyllithium in di-n-butylether
(7.5ml of 1.8M solution; 13.5mmol) in THF (20ml), followed by reaction with sodium
borohydride (1.402g; 36.9mmol) in methano! (20ml) in a similar manner to that described
in D2. Mass Spectrum (Electrospray LC/MS). Found 243 (MH"). CisH22N, requires 242.
Ret. time 1.02min.

Description 39: (:f)-1 -(2-Methyl-1-pyrrolidinyl)cyclopentanecarbonitrile

o) N
X N

CH,
A mixture of cyclopentanone (1.34g, 16mmol) and 2-methylpyrrolidine (1.36g; 16mmol)

was cooled to 0°C (ice bath). A solution of potassium cyanide (1.04g, 16mmol) in water
(10ml) was added dropwise over 10min and the whole mixture stirred vigorously for 18 h
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at 20°C, and then partitioned between ethyl acetate and water. The organic layer was
dried (Na,S0,) and evaporated in vacuo to afford the title compound (2.24g; 79%). 'NMR
(CDCI3) &: 1.1 (3H, d), 1.45 (1H, m), 1.75-2.05 (9H, m), 2.13 (2H, m), 2.65 (1H, m), 3.1
(2H, m).

Description 40: (1)-[[1-(2-methyl-1-pyrrolidinyl)cyclopentyl](phenyl) methylJamine

N
N Q
N
CHS H:C NH:

A solution of (&)-1-(2-methyl-1-pyrrolidinyl)cyclopentanecarbonitrile D39 (0.997g;
5.6mmol) in dry THF was cooled to -70°C. To this phenyllithium (1.7M in C6H14/ether, 1.1
equiv) was added slowly. The whole mixture was allowed to warm siowly to room
temperature over 3 h with stirring under argon. Reaction cooled to 0°C and methanol
added followed by sodium borohydride (portionwise) and allowed to react at 20°C
overnight. The reaction was cooled to 0°C and quenched with saturated sodium
bicarbonate, extracted with ethyl acetate, dried (Na2SO4) and evaporated. The product
was purified by chromatography on a 5g SCX column eluting from 0-100% ethyl acetate in
pet. ether, 0-10% methanol in ethyl acetate then 2% 0.880 ammonia in ethyl acetate to
give the title compound as an oil (0.67g, 46%) was obtained. Mass Spectrum
(Electrospray LC/MS): Found 259 (MH"). Cy7HzsN2 requires 258. Ret. time 1.19min.

Description 41: 2-(Hexahydro-1H-azepin-1-yl)-2-methylpropanenitrile

v,
N CN
Me Me ><

Me Me
The title compound (6.6g: 80%) was prepared from homopiperidine hydrochloride (6.7g;

49mmol), acetone (3.67ml; 50mmol), and potassium cyanide (3.25g; 50mmol) in water
(25mi) in a similar manner to that described in D1. 'H NMR (CDCl3) & 1.43 (6H, s), 1.50 -
1.65 (8H, m), 2.66 (4H, m).
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Description 42: (1)[2-(Hexahydro-1H-azepin-1-yl)-2-methyl-1-phenylpropyiJamine

N><CN N NH,

Me Me Me Me

The title compound (3.7g; 83%) was prepared from 2-(hexahydro-1H-azepin-1-yl)-2-
methylpropanenitrile D41 (3g; 18mmol) and phenyllithium in dibutylether (18ml of a 2M
solution; 36mmol) in THF (100ml), followed by reaction with sodium borohydride (2.13g,
54mmol) in methano! (100ml) in a similar manner to that described in D5. 'H NMR
(CDCl3) 8 0.78 (3H, s), 0.98 (3H, s), 1.55 — 1.70 (8H, m), 1.83 (2H, br s), 2.67 — 2.79 (4H,
m), 4.18 (1H, s), 7.20 — 7.30 (3H, m), 7.40 - 7.42 (2H, m).

Description 43 : (£){1-[Amino(phenyl)methyl]cyclohexyl}dimethylamine

0
. Me, N CN Me.N
6 (i) 2 (il 2 NH,
————— ————

‘The title compound was prepared in two stages from (i) dimethylamine hydrochloride

(3.26 g, 0.04 mol), cyclohexanone (3.9 g, 0.04 mol) and potassium cyanide (2.60 g, 0.04

mol) in water (25 ml) in a similar manner to that described in D1 to make 1-
(dimethylamino)cyclohexanecarbonitrile (6.6 g, 100%). This was reacted directly in (ii)
with phenyl lithium in dibutyl ether (10.5 ml of a 1.9M solution, 0.02 mol) in THF (30 ml)
followed by sodium borohydride (1.51 g, 0.04 mol) in a similar manner to that described in
D2 to afford the title compound (2.5 g, 36%). 'H NMR (CDCl;) &: 0.85 (1H, m), 1.00 (1H,
m), 1.25 (2H, m), 1.35-1.60 (6H, br m), 1.70 (1H, m), 2.10 (1H, m), 2.46 (6H, s), 4.15 (1H,
s), 7.20-7.32 (5H, m).
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Description 44 : Dihydro-3(2H)-furanone

A mixture of 3-hydroxytetrahydrofuran (3.0 g, 0.034 mol) and pyridinium chlorochromate
(14.7 g, 0.068 mol) in DCM (100 ml) was stirred at room temperature overnight. The title
product was obtained by pouring the crude product through a silica pad using ethyl
acetate as the eluent. The title product was obtained from 2 elutions (2.29 g; 79%). H
NMR (CDCl) 8: 2.50 (2H, t), 3.87 (2H, s), 4.26 (2H, 1).

Description 45 : (+)3-(Dimethylamino)tetrahydro-3-furancarbonitrile

Me,N.__CN
6
ol ol

The title compound (6.54 g, 88%) was prepared from dihydro-3(2H)-furanone D44 (4.54 g,
0.053 mol), dimethytamine hydrochloride (4.9 g, 0.06 mol) and potassium cyanide (3.5 g,
0.054 mol) in water (100 ml) in a similar manner to that described in D1. 'H NMR (CDCl3)
§: 2.15 (1H, m), 2.33 (6H, s), 2.44 (1H, m), 3.69 (1H, d), 4.02-4.13 (2H, m), 4.17 (1H, m).

Description 46: (2){3-[Amino(phenyl)methyl]tetrahydro-3-furanyl}dimethylamine

diasterecisomers

Me,N.__.CN Me,N
NH,

0 o
To a solution of 3-(dimethylamino)tetrahydro-3-furancarbonitrile D45 (4.55 g, 0.032 mol)
in tetrahydrofuran (30ml) at -70°C under argon was added dropwise a solution of
phenyllithium in dibutylether (36.1ml of a 1.8M solution; 0.064 mol). The reaction mixture
was stirred and maintained at -50 to -70°C for 16 hours followed by careful addition of

saturated aqueous sodium bicarbonate. The resulting slurry was extracted three times

with DCM. The combined extracts were dried (Na,SO,) and evaporated to afford the
62
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crude product as an orange oil which was chromatographed on silica gel eluting with 0 to
100% ethy! acetate / pentane to afford the imine intermediate as a yellow oil (5.18g). The
oil was dissolved in methanol, sodium borohydride (1.8 g, 0.047 mol) added and the
mixture stirred at room temperature overnight. The methanol was evaporated and the
slurry partitioned between DCM and saturated aqueous sodium bicarbonate. The organics
were dried by passage through a Phase-Sep column and evaporated to afford the title
compound (3.47 g, 49%). *H NMR (CDCl3) &: 1.68 and 2.20 (1H, 2 x m), 1.75 (2H, br s),
1.90 and 2.05 (1H, 2 x m), 2.32 and 2.35 (6H, 2 x s), 2.70 and 3.42 (1H, 2 x m), 3.66-3.98
(3H, br m), 4.32 and 4.48 (1H, 2 x s), 7.20-7.51 (5H, m).

Description 47: (2)2-(Dimethylamino)-3-{[(1,1-dimethylethyl)(dimethyl)silyl} oxy}-2-
methylpropanenitrile

Q MezN CN
Me Me
Me,tBuSiO Me,tBuSiO

The title compound (2.16 g, 45%) was prepared from 1-(t-butyldimethylsilyloxy)-2-
propanone (3.77 g, 0.02 mol), dimethylamine hydrochloride (1.71 g, 0.02 mol) and
potassium cyanide (1.37 g, 0.02 mol) in water (50 ml) in a similar manner to that
described in D1. An additional purification step was passage of the compound through
SCX resin, elution with DCM to remove the starting material and then elution with 1M
ammonia in methanol to elute the title compound. 'H NMR (CDCl,) &: 0.00 (6H, d), 0.81
(9H, s), 1.38 (3H, s), 2.25 (BH, s), 3.36 (1H, d), 3.78 (1H, d).

Description 48: (+)[2-Amino-1-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)-1-
methyl-2-phenylethyl]dimethylamine diastereoisomers

Me,N CN Me,N
M NH,
e —_— Me
Me,tBuSiO Me,tBuSiO

The title compound (930 mg, 33%) was prepared from 2-(dimethylamino)-3-{[(1,1-
dimethylethyl)(dimethyl)silylloxy}-2-methylpropanenitrile D47 (2.1 g, 8.67 mmol), phenyl
lithium (10.0 ml of a 1.8M solution in dibutyl ether, 18.0 mmoal) in THF (30 ml) followed by
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sodium borohydride (830 mg, 26.0 mmol) in methanol (50 ml) in a similar manner to that
described in D2. Chromatography (Biotage Horizon) to isolate the title compound was
carried out using (i) 0 to 100% ethyl acetate/ pentane, (i) 100% ethyl acetate and (iii) 0 to
20% methanol/ ethyl acetate. The product containing fractions were combined and
evaporated. Mass spectrum (Electrospray LC/MS), API": Found 323 (MH"), 306 (M-16).
C,sH14N,0Si requires 322, Ret. time 2.35-2.39 min. (broad peak).

Description 49 : (1)N-(2-(Dimethylamino)-3-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy}-
2-methyl-1-phenylpropyl)-2,3-dimethylbenzamide

diastereoisomers

e
Me,N Me,N \ Me
NH S >§
Me 2 Me H

Me,tBuSiO Me,tBuSiO

The ftitle compound (64 mg; 30%) was prepared from [2-amino-1-({[(1,1-
dimethylethyl)(dimethyl)silylloxy}methyl)-1-methyl-2-phenylethyl] dimethylamine D48 (150
mg; 0.46mmol), 2,3-dimethylbenzoic acid (75 mg; 0.5mmol), PL-dicyclohexylcarbodiimide
(385 mg; 0.5mmol; Polymer Labs 1.3 mmol/g), 1-hydroxybenzotriazole (77 mg; 0.5mmol)
in DCM (5ml) in a similar manner to that described in E1. Mass spectrum (Electrospray
LC/MS) : Found 455 (MH"), C;;H42N.0-Si requires 454. Ret. time 2.57 and 2.61 min.

The compounds in Table 1 below were prepared in a manner similar to that described in

description D49.
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Table 1

Description Structure Mass spectrum Name
(Electrospray
LC/MS), API'
Ret.time (min)

50 Mol o Found 455 (MH') | (2)-N-(2-(dimethylamino)-3-
ﬁ<Me C27H42N,O,Si {f(1.1-
_Si . . . .
Mo\, e requires 454; dimethylethyl)(dimethyl)silyl]
M
Mew o) W 260and 2.62. | oxy}-2-methyl-1-
Me__ N
T phenylpropyl)-2,6-
Me 0 Me

dimethylbenzamide

diastereoisomers
51 Me Me Found 529 (MH") | (%)-2-chloro-N-(2-
v<Me CasHas°CIF3N,O; | (dimethylamino)-3-{[(1,1-
Me/s\\ Si requires 528; dimethylethyl)(dimethyl)silyl]
e Me H\H/Q\ 272and279. | oxy}-2-methyl-1-
\r? CF, phenylpropyl)-3-
Me 0 cl (trifluoromethyl)benzamide

diastereoisomers

5 Description 52: 2-Methyl-4,6-bis(trifluoromethyl)benzoic acid

OCH OOH
CF, Me CF,

CF, CF,
Dry THF (5ml) was stirred under argon at -80°C and treated with sec-butyl lithium (3.05ml
of a 1.4M solution in cyclohexane, 4.27mmol) and N,N,N’,N'-tetramethylethylenediamine

10  (640ul, 4.27mmol). A solution of 2,4-bis(trifluoromethyl)benzoic acid (0.50g, 1.94mmol) in
dry THF (2ml) was added dropwise over 30 minutes and allowed to stir for a further 30
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minutes at -80°C. lodomethane (483ul, 7.76mmol) was added dropwise over 5 minutes
and the reaction stirred at -70°C for a further 20 minutes and allowed to warm to room
temperature. Water (1ml) was added dropwise and the mixture partitioned between ethyl
acetate and water. The water layer was acidified with 2M hydrochloric acid and extracted
twice with ethyl acetate. The combined extracts were dried over magnesium sulphate and
evaporated to afford a crude solid (416mg). NMR indicated this to be a mixture of 2-
methy!-4,6-bis(trifluoromethyl)benzoic acid and recovered 2,4-bis(trifluoromethyl)benzoic

acid. it was used without further purification.

Description 52: 2-Methyl-4,6-bis(trifluoromethyl)benzoic acid - Alternative method.
Dry THF (5ml) was stirred under argon at -80°C and treated with sec-butyl lithium (4.0ml
of a 1.4M solution in cyclohexane, 5.60mmol) and N,N,N',N'-tetramethylethylenediamine
(640ut, 4.27mmol). A solution of 2,4-bis(trifluoromethyl)benzoic acid (0.50g, 1.84mmol) in
dry THF (2ml) was now added dropwise over 30 minutes and allowed to stir for a further
30 minutes at -80°C. lodomethane (483ul, 7.76mmol) was now added dropwise over 5
minutes and the reaction stirred at -70°C for a further 20 minutes and allowed to warm to
room temperature. Water (1ml) was added dropwise and the mixture partitioned between
ethyl acetate and water. The water layer was acidified with 2M hydrochloric acid and
extracted twice with ethyl acetate. The combined extracts were dried over magnesium
sulphate and evaporated to afford a crude solid (420mg). NMR indicated this to be a
mixture of 2-methyl-4,6-bis(trifluoromethyl)benzoic acid (ca.80%), 'H NMR (CDCl;) &: 2.54
(3H, s), 7.73 (1H, s), 7.81 (1H, s), and recovered 2,4-bis(trifluoromethyl)benzoic acid
(ca.20%).

Description: 53: 2-Methyl-4,6-bis(trifluoromethyl)benzoyl chloride

OOH OcCt

Me CF, Me CF,

CF, CF,
A solution of 2-methyl-4,6-bis(trifluoromethyl)benzoic acid DS2 alternative method
(400mg, approximately 1.47mmo!) in DCM (5ml), containing DMF (1drop), was treated

with oxaly! chloride (166ul, 1.91mmol) and stirred under argon for 1 hour. The solvent

was carefully removed under reduced pressure and the residue re-evaporated from
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further DCM. The mixture of acid chlorides was then treated with methanol (3ml) and kept
at room temperature for 2 hours after which time the solvent was again carefully removed
under reduced pressure. NMR data indicated this to be a mixture of the title product 2-
methyl-4,6-bis(trifluoromethyl)benzoyl chloride and methyl 24-
bis(trifluoromethyl)benzoate. The mixture was used without further purification.

Description: 54: 2-(Methylthio)-4,6-bis(trifluoromethyl)benzoic acid

OOH OOH

CF, MeS CF,

CF CF,

3
Dry THF (5ml) was stirred under argon at -80°C and treated with N,N,N',N'-
tetramethylethylenediamine (640ul, 4.27mmol) followed by sec-butyl lithium (3.05ml of a
1.4M solution in cyclohexane, 4.27mmol). A solution of 2,4-bis(trifluoromethyl)benzoic
acid (0.50g, 1.94mmol) in dry THF (2ml) was now added dropwise over 15 minutes and
allowed to stir for a further 60 minutes at -80°C. Dimethyldisulphide (687ul, 7.76mmol)
was now added dropwise over 2 minutes and the reaction stirred at -80°C for a further 40
minutes and allowed to warm to room temperature by cooling bath removal. Stirred at
room temperature overnight. Water (1ml) was added dropwise and the mixture
partitioned between ethyl acetate and water. The water layer was acidified with 2M
hydrochloric acid and extracted twice with ethyl acetate. The combined extracts were
dried over magnesium sulphate and evaporated to afford a crude solid (400mg). NMR
indicated this to be a mixture of the title product 2-(methyithio)-46-
bis(trifluoromethyl)benzoic acid and recovered 2,4-bis(trifluoromethyl)benzoic acid which

was used without furthe\r purification.

Description: 55: 2-(Methylthio)-4,6-bis(trifluoromethyl)benzoyl chloride

OOH OCl

MeS CF, MeS CF,

e
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A solution of the mixture containing 2-(methylthio)-4,6-bis(trifluoromethyl)benzoic acid
D54 (225mg) in dry DCM (4ml), containing dry DMF (1drop), was treated with oxalyl
chloride (87ul, 1.0mmol) and stirred at room temperature for 1 hour. The solvent was
removed under reduced pressure to afford a crude product which was treated with dry
methanol (2ml) and stirred at room temperature overnight. The solvent was then carefully
removed under reduced pressure. The residue was chromatographed on silica gel,
eluting with 0-10% ethyl acetate in pentane to afford the title product 2-(methylthio)-4,6-
bis(trifluoromethyl)benzoy! chloride (60mg). '"H NMR (CDCl,) 8: 2.62 (3H, s), 7.77 (1H, s),
7.82 (1H, s). Further elution gave methyl 2,4-bis(trifluoromethyl)benzoate (100mg).

Example 1: (£)-2,6-Dichloro-N-[[1-(dimethylamino)cyclopentyl] (phenyl)methyl]

benzamide

N
Me N '
2 NH, NMe, 1
i

To a solution of 2,6-dichlorobenzoic acid (20mg; 0.105mmol) in DCM (2ml) and N-
methylpyrrolidinone (0.1-0.5ml) was added 1-hydroxybenzotriazole (18mg; 0.1 1mmol) and
PL-dicyclohexylcarbodiimide (88mg; 0.14mmol; Polymer Labs 1.59mmol/g). The mixture
was shaken at room temperature for 1 hour and then 1-[amino(phenyl)
methyllcyclopentyl}dimethylamine dihydrochloride D2 (20mg; 0.07mmol) and PS-
diisopropylethylamine (82mg; 0.21mmol; Polymer Labs 2.59mmol/g) were then added and
shaking continued overnight at room temperature. An excess of PS-Trisamine was then
added and after shaking for a further 4h, the mixture was filtered and the resins washed
well with DCM and methanol. The filtrate was reduced in volume by evaporation in vacuo
and loaded onto an SCX cartridge (500mg). Washing with DCM, then methanol followed
by elution with 1M ammonia in methanol afforded the title product (22.8mg). 'H NMR
(CDCly) &: 0.98 (1H, m), 1.26 (1H, m), 1.40 (2H, m), 1.68 (2H, m), 1.85 (2H, m), 2.22 (6H,
s), 5.08 (1H, bs), 7.27 (7H, m), and 7.47 (2H, m). Mass Spectrum (Electrospray LC/MS):
Found 391 (MH"). Ca4H2®CIoN,O requires 390. Ret. time 1.88 min.
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The compounds in Table 2 below were prepared using similar methods to that described

for Example 1. Coupling method: P = Polymer-supported DCC
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Table 2
Ex Structure Method | Mass spectrum Name
(Electrospray
LC/MS), API
Ret.time (min)
2 P Found 391 (MH") | (£)-2,4-Dichloro-N-{[1-
OEP C1H24*CIL,N0 (dimethylamino)cyclopentyl)(
)“\c:j\é\ requires 390; phenyl)methyllbenzamide
2.03
3 P Found 391 (MH") | (£)-2,5-Dichloro-N-{[1-
C21H24 CIN,0 (dimethylamino)cyclopentyl)(
/Lé requires 390; phenyl)methyllbenzamide
wd e 2.01
4 P Found 391 (MH") | (+)-2,3-Dichloro-N-{[1-
! Ca1H24°CIN0 (dimethylamino)cyclopentyl)(
ﬂ\:’%m requires 390; phenyl)methyllbenzamide
2.02
5 P Found 399 (MH®) | (£)-N-[[1-(Dimethylamino
Co7H3oN0 cyclopentyll(phenylymethyl]-
OS? ); requires 398, 2-biphenylcarboxamide
CH 2.13
6 P Found 351 (MH*) | (x)-N-{[1-(Dimethylamino)
OEP C23H30NO cyclopentyll(phenyl)methyl]-
X‘\/Q requires 350; 2,3-dimethylbenzamide
e 1.96
7 P Found 351 (MH") [ (2)-N-[[1-(Dimethylamino)
OEP H’ C23H30N0 cyclopentyl)(phenyl)methyl)-
' ﬂ&\b requires 350; 2,6-dimethylbenzamide
e \:H,“’C 1.87

70

8O



WO 2006/067423

PCT/GB2005/004951

M P Found 367 (MH") | (£)-N-[[1-(Dimethylamino)
Moy R CasHaoN202 cyclopentyl}(phenyl)methyl}-
o e requires 366, 2-methyl-6-(methyloxy)
1.80 benzamide
P | Found 425 (MH') | (%)-2-Chloro-N-[[1-(dimethyl
Y o o F C,H2CIFsN,O | amino)cyclopentyl)(phenyl)
e > F requires 424; methyl}-3-(trifluoromethy!)
2.16 and 2.19. benzamide
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Example 10: 2-Chloro-N-[[1-(dimethylamino)cyclopentyl](phenyl)methyl]-3-

(trifluoromethyl)benzamide enantiomer 2

Racemic 2-chloro-N-[[1-(dimethylamino)cyclopentyl](phenyl)methyl]-3-(trifluoro

methyl)benzamide E9 (250mg; 0.59mmol) was separated by semi-preparative chiral
HPLC to afford the title product enantiomer 1 (82mg); Chiral HPLC >99.8% ee; and the
title product enantiomer 2 (86mg); Chiral HPLC >89.8% ee.

Semi-preparative chromatography conditions

Column:

Mobile phase:
Gradient:

Flow rate:

UV wavelength range:
Analysis time:

chiralpak AD-H 5 um, 250 x 21 mm

A: n-Hexane; B: Isopropanol + 0.1% isopropylamine
isocratic 15% B

7 ml/min

225 nm

45 min

Analytical chromatography conditions

Column:

Mobile phase:
Gradient:

Flow rate:

UV wavelength range:
Analysis time:

Ret. Time:

chiralpak AD-H 5 um, 250 x 4.6 mm

A: n-Hexane; B: Isopropanol

isocratic 15% B

1 ml/min

200-400 nm

25 min

6.5min (Enantiomer 1); 10.1min (Enantiomer 2)
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Example 11: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2,3-dimethyl

benzamide chiral

Me\ﬂ

Me~y -_— Me HN_ O
/

Me NH, ‘ Me

Me

A mixture of {1-[amino(phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer 2
(0.102g, 0.47mmol), 2,3-dimethylbenzoic  acid (0.100g, 0.67mmol), 1-
hydroxybenzotriazole hydrate (0.092g, 0.6mmol) and PS-DCC (0.63g of 1.3mmol/g
loading, 0.82mmol) in DCM (7ml) was shaken for 20h. The mixture was filtered and the
resin washed with DCM (2 x 4ml). Combined organics were washed with saturated
sodium hydrogen carbonate (20ml), the layers separated and the organic layer applied to
a 2g SCX cartridge. The cartridge was washed with DCM (2 volumes), 50% methanol in
DCM (1 volume) and methanol (2 volumes). Elution with 1M ammonia in methanol (2
volumes) and evaporation of the solvent afforded a colourless gum. Chromatography on
silica gel (10g) eluting with 0-100% ethyl acetate in pentane gradient afforded the title
compound as a colourless solid (0.14g; 86%). '"H NMR (CDCl5) &: 0.90 - 1.15 (1H, m),
1.20 — 1.38 (1H, m), 1.40 — 1.55 (2H, m), 1.60 — 1.75 (2H, m), 1.79 — 1.90 (2H, m), 2.22
(6H, s), 2.28 (6H, s), 5.15 (1H, d, J = 6Hz), 6.98 (1H, d, J = 6Hz), 7.10 — 7.15 (1H, m),
719 - 7.27 (3H, m), 7.29 - 7.35 (2H, m), 7.39 - 7.43 (2H, m). Mass spectrum
(Electrospray LC/MS), ES™: Found 351 (MH"). C2sHaN2O requires 350. Ret. time 1.90
min. The title product was converted to the corresponding hydrochloride salt (0.150 g).

Example 12: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2-methyl-6-
(methyloxy)benzamide chiral

Mew
N

I Me HN o)

Me~
)‘l

Me NH, Me OMe
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A mixture of {1-[amino(phenyl)methyljcyclopentyl}dimethylamine D3 enantiomer 2 (0.220
g, 1 mmol), 2-methoxy-6-methylbenzoic acid (0.200 g, 1.2 mmol), 1-hydroxybenzotriazole
hydrate (0.183 g, 1.2 mmol) and PS-DCC (1 g of 1.3 mmol/g loading, 1.3 mmol) in DCM
(10ml) was stirred vigorously overnight. The mixture was washed with saturated aqueous
sodium hydrogen carbonate, the layers separated through a phase separation cartridge
and the organic layer applied to an SCX cartridge. The cartridge was eluted with DCM
(x2), and then methanol (x2) followed by 1M ammonia in methanol. Evaporation of the
solvent afforded the title compound which was characterised. 'H NMR (CDCl5) 5: 1.00 -
1.10 (1H, m), 1.25 — 1.40 (1H, m), 1.40 — 1.60 (2H, m), 1.60 ~ 1.80 (2H, m), 1.80 - 2.00
(2H, m), 2.24 (6H, s), 2.28 (3H, s), 3.80 (3H, s), 5.17 (1H, d, J = 6Hz), 6.75 (1H, d, J =
8Hz), 6.79 (1H, d, J = 8Hz), 7.10 (1H, br s), 7.15 - 7.30 (4H, m), 7.44 (2H, m). Mass
Spectrum (Electrospray LC/MS): Found 367 (MH'). C2H3N2O2 requires 366. Ret. time
1.92 min. The title product was converted to the corresponding hydrochloride salt (0.34 g,
85%).

Example 13: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2,6-dimethyl
benzamide chiral

Mew
)l

- Me  HN__O

Me\}“

Me NHz Me Me

A solution of 2,6-dimethylbenzoyl chloride (1.7 g, 10.1 mmol) in DCM (10ml) was added
dropwise to a mixture of {1-[amino(phenyl)methyllcyclopentyl}dimethylamine D3
enantiomer 2 (2.0 g, 9.2 mmol), and triethylamine (1.4 ml, 10.0 mmol) in DCM (40mi) and
stirred at room temperature for 2 h. The mixture was washed with saturated aqueous
sodium hydrogen carbonate, the organic layer was separated through a phase separation
cartridge and then evaporated to a white solid. Chromatography with eluent 50-100%

ethy! acetate / pentane, then 0-10% methanol / ethyl acetate afforded the title product as

a white solid (3.1 g, 97%). 'H NMR (CDCl;) &: 0.85 — 1.00 (1H, m), 1.30 -1.55 (3H, m),

1.60 - 1.75 (2H, m), 1.78 - 1.90 (2H, m), 2.21 (6H, s), 2.31 (6H, 5), 5.19 (1H, d , J = 6Hz),

6.79 (1H, br d), 7.02 (2H, d, J = 8Hz), 7.16 (1H, t, J = 8Hz), 7.20 - 7.35 (3H, m), 7.43 (2H,

m). Mass Spectrum (Electrospray LC/MS): Found 351 (MH*). C23H30N,0 requires 350.
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Ret. time 2.0 min. The white solid product was converted to the HCI salt using 1M
HCl/diethylether to afford the salt as a white solid on evaporation.

Example 13b: Succinate salt of N-[[1-(dimethylamino)cyclopentyl](phenyl)methyl]-
2,6-dimethyl benzamide chiral

To a mixture of 26.25g of the free base of the compound of Example 13 and 9.286g of
succinic acid, was added 262mi of IPA (isopropy! alcohol) under nitrogen and the mixture
was stirred at room temperature for 12 hours. Then the mixture was heated at 40°C for
1hour, cooled at room temperature and chilled at 0°C for 1hour. After further 30min at
room temperature the solid is collected by filtration, dried overnight at 45°C under vacuum
to get 31.92g of title material as a white solid.

Example 13c: Formulation of N-[[1-(dimethylamino)cyclopentyl}(phenyl)methyi}-2,6-
dimethyl benzamide chiral

10.6mg of N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2,6-dimethyl benzamide was
dissolved in 7ml of Miglyol 812N. 217.1mg of Methocel K4M was added and the
suspension was homogenised with a high shear mixer. The resulting concentrations were
1.5mg mi™* of active ingredient and 30mg mi™' of Methocel excipient.

Example 14: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-4-fluoro-2,6-
dimethylbenzamide chiral

Mes)‘l

—*= Me HN__O

Me~
,N

Me NH, Me Me

F

To {1-[amino(phenyl)methyljcyclopentyl}dimethylamine D3 enantiomer 2 (0.904g;
4.147mmol) in DCM (45ml) under argon at room temperature was added triethylamine
(0.573ml; 4.15mmol), followed by a solution of 4-fluoro-2,6-dimethylbenzoyl chioride
(0.773g: 4.144mmol) in DCM (5ml). After 16h. the reaction was washed with water, dried
with MgSO, and evaporated. The residue was chromatographed on silica gel eluting with

an ethyl acetate — hexane 0 to 100% gradient to give the title compound (1.57g; 100%).
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'H NMR (CDCI3) 8:0.85 — 1.00 (1H, m), 1.30 - 1,60 (3H, m), 1.60 - 1.75 (2H, m), 1.75 -
1.90 (2H, m), 2.22 (6H, s), 2.31 (6H, m), 5.18 (1H, d, J = 6Hz), 6.73 (2H, d, J = 9.6Hz
overlaps 1H, br s), 7.20 -7.35 (3H, m), 7.42 (2H, m). Mass Spectrum (Electrospray
LC/MS): Found 369 (MH"). Cu3H2FN,O requires 368. Ret. time 1.99min. The free base
was dissolved in methanol. 1M HCl/diethylether was added to the stirred solution and
stirring continued at room temperature for 5 minutes. The solution was then evaporated
under reduced pressure, redissolved in DCM and evaporated at reduced pressure. The
resulting foam was dried for 16 hours at reduced pressure. The hydrochloride salt was
obtained as a white foam (1.45g).

Example 15: 2-(Methyloxy)-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]-4,6-
bis(trifluoromethyl)benzamide chiral

F
Fl-F
N
< N\ : N
NH, Me” e H F
Me
Me ? F
Me F

To a solution of diisopropylethylamine (0.915ml; 5.37mmol), 2 4-ditrifluoromethyl-6-
methoxy-benzoic acid (0.511g; 1.78mmol) and (+)- [2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propylJamine D6 (0.501g; 1.74mmol) in DMF (50ml) under argon was added
HATU (0.676g; 1.78mmol) portionwise. After stirring at room temperature for 3h., followed
by standing for ca. 2 days the reaction mixture was purified using an SCX column and the
resulting product partitioned between ethyl acetate and water. The solvent was removed
in vacuo to afford the title product. 'H NMR (CDCl,) 8:0.94 (6H, s), 1.60 — 1.80 (4H, m),
2.55 — 2.75 (4H, m), 3.89 (3H, s), 4.78 (1H, s), 7.20 -7.40 (7TH, m), 7.52 (1H, s). Mass
Spectrum (Electrospray LC/MS): Found 489 (MH"). CzH2sFeN20 requires 488. Ret. time
2.06min. Conversion of the title product to the corresponding hydrochloride salt afforded
an off-white solid (0.893g; 96%).
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Example 15b: 2-(Methyloxy)-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]-4,6-
bis(trifluoromethyl)benzamide hydrochloride chiral alternative method

Step 1: ()[2-Methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]amine (D5)

> NH,
Me Me Me

Me

To a solution of 2-methyl-2-(1-pyrrolidinyl)propanenitrile D4 (40g; 289.85mmol) in dry THF
(0.8L) under nitrogen, cooled at -78°C, was added dropwise a solution of phenyl lithium in
dibutyl ether over 40 minutes (305.1mL of a 1.9M solution; 579.70mmol). After 2h the
reaction was allowed to reach room temperature and then stirred overnight at this
temperature. The mixture was quenched at 0°C with a saturated solution of NaHCO,
(0.8L) and stirred for 15 minutes and diluted with water (ca.0.6L). The phases were
separated and the aqueous back extracted with diethylether (2x1L). The collected
organics were dried over Na,SO, and evaporated in vacuo to get 90g of crude material as
a yellow oil that was dissolved in methanol (1L) at 0°C and treated portionwise with
sodium borohydride (21.93g; 579.70mmol). After 1 hour at 0°C and then overnight at
room temperature the mixture was cooled and quenched with water (ca.0.5L). Methanol
was evaporated in vacuo and the aqueous phase, diluted with water (200mL), was
extracted with DCM (3x800mL). The collected organics were dried over Na,SO,4 and
evaporated in vacuo to get the title product (51g) as a yellow solid, used in step 2 without
further purification.

Step 2: [2-Methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]amine R(-)a methoxy phenyl
acetic acid salt

[2-Methyl-1-phenyl-2-(1-pyrrolidinyl)propyllamine D5 from step 1 (51g. 234mmol) was
dissolved in isopropanol (0.765L, 15 volumes, relative volumes being referred to the
quantity of [2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyi]lamine). To this stirred solution,
heated at 50°C, was added a solution of R(-)a methoxy phenyl acetic acid (38.83g;
234mmol) in isopropanol (0.255L, 5 volumes, relative volumes being referred to the
quantity of [2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]amine). After 1.5h the mixture was
cooled to room temperature and then left stirring at this temperature overnight. The solid
was recovered by filtration and washed with cold isopropanol. This solid (40.5g) was
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suspended in isopropanol (0.648L, 16 volumes, relative volumes being referred to the
quantity of solid obtained in the last filtration step), and heated at 60°C for 2h, at room
temperature overnight and recovered by filtration. This solid (38.5g) was suspended in
isopropanol (0.616L, 16 volumes, relative volumes being referred to the quantity of solid
obtained in the last filtration step), and heated at 60°C for 2h and at room temperature
overnight, then recovered by filtration. This solid (37.8g) was suspended in isopropanol
(0.756L, 20 volumes, relative volumes being referred to the quantity of solid obtained in
the last filtration step), and heated at 60°C for 2h and at room temperature overnight, then
recovered by filtration. This solid (36.5g) was suspended in isopropanol (0.912L, 25
volumes, relative volumes being referred to the quantity of solid obtained in the last
filtration step), and heated at 60°C for 2h and then filtered at room temperature. This solid
(34g) was suspended in isopropanol (0.850L, 25 volumes, relative volumes being referred
to the quantity of solid obtained in the last filtration step), and heated at 60°C for 2h and
filtered at room temperature. This solid (31.5g) was suspended in isopropanol (0.787L,
25 volumes, relative volumes being referred to the quantity of solid obtained in the last
filtration step), and heated at 60°C for 2h, cooled down to 40°C and then filtered to get the
title material (27g) as a white solid.

Step 3: 2-(Methyloxy)-4,6-bis(trifluoromethyl)benzoyl chloride

HO 0 Cl o

MeO CF, MeO CF,

CF, c|:3

To a solution of 2-(methyloxy)-4,6-bis(trifluoromethyl)benzoic acid (20.2g; 70.14mmol) in
dry DCM (400mL), at 0°C, was added dropwise oxalyl chloride (13.4mL; 154.31mmol)
followed by dry DMF (5 drops). The reaction was allowed to reach room temperature.
After overnight stirring the solvent was evaporated in vacuo to get the title product (23.5g)

as a yellow slurry used without further purification.
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Step 4: 2-(Methyloxy)-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]-4,6-
bis(trifluoromethyl)benzamide chiral (E15)

F
FUF
N
N : N
NH, Me” e F
Me Me ? F
Me F

[2-Methy!-1-phenyl-2-(1-pyrrolidinyl)propyl]Jamine R(-)a methoxy phenyl acetic acid salt
from step 2 (22g; 57.3mmol) was suspended in DCM at 0°C, treated with 1M NaOH
solution (86mL) and stirred at room temperature for 20 minutes. To the mixture water
(250mL) was added, the phases separated and the aqueous one extracted with DCM
(2x300mL). The collected organics were dried over Na,SO, and evaporated in vacuo to
get 12.3g of white solid that was diluted with dry DCM (200mL) under nitrogen and cooled
at 0°C. To this solution was added triethylamine (23.92mL; 172mmol) and a solution of 2-
(methyloxy)-4,6-bis(trifluoromethyl)benzoyl chloride from Step 3 in dry DCM (190mi of a
200mL solution in DCM of the step 3 material) over 30 minutes. The reaction was left
stirring at room temperature for 2 hours and then quenched with a saturated solution of
NaHCO; {ca.450mL). The phases were separated and the organic one washed with
water (500mL), dried over Na,SO, and evaporated in vacuo to get crude material that was
purified by silica gel flash chromatography eluting with DCM/methanol 97/3. Evaporation
of the solvent afforded the title material (26g) as a pale yellow solid.

Step 5: 2-(Methyloxy)-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]-4,6-
bis(trifluoromethyl)benzamide hydrochloride chiral
2-(Methyloxy)-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]-4,6-bis(trifluoromethyl)

benzamide E15 from step 4 (10g; 20.47mmol) was dissolved in dry ethyl ether (200mL),
cooled to 0°C and treated with 1M solution of HC! in ethyl ether (21.5mL; 21.49mmol).
After 0.5h the solid was collected by filtration, washed with diethyl ether and dried at 45°C
overnight to get the title material (9.1g) as a pale yellow solid.
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Example 16: 2-Bromo-N-[[1-(dimethylamino)cyclopentyl](phenyl)methyl]-6-
methylbenzamide chiral

Me\}q

Me~) —= Me HN___O
/

Me NH, Me Br

To {1-[amino(phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer 2 (50mg, 0.23
mmol) in DCM (5ml) was added 2-bromo-6-methylbenzoic acid (108mg; 0.5mmol),
followed by 1-hydroxybenzotriazole (45mg; 0.3mmol) and PS-DCC (400mg of 1.3 mmol/g
loading, 0.52mmol) and the mixture shaken at room temperature for ca.2 days. The
reaction mixture was filtered through a phase-separation cartridge and the filtrate stirred
with saturated aqueous sodium bicarbonate for 30min. The lower layer was removed,
passed through another phase-separation cartridge and loaded onto an SCX cartridge
which was eluted with 2 column volumes each of DCM, 50% methanol-DCM, methanol
and 1M ammonia in methanol. The product containing fractions were evaporated to
afford the title product (82mg; 82%). 1H NMR (CDCI3) $:0.95 -1.10 (2H, m), 1.40 -1.60
(2H, m), 1.60 - 1.80 (2H, m), 1.80 — 1.90 (2H, m), 2.23 (6H, s), 2.33 (3H, m), 5.13 (1H, d J
= 6Hz), 6.97 (1H, br s), 7.10 - 7.15 (2H, m), 7.24 -7.34 (3H, m), 7.38 — 7.41 (1H, m), 7.46
— 7.48 (2H, m). Mass Spectrum (Electrospray LC/MS): Found 415 (MH*). CaH,,"°BrN,O
requires 414. Ret. time 1.93 min.

Example 17: 4-Chloro-2-methyl-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]-6-

(methylthio)benzamide chiral

0 Me

Iz

Me
Me Cl
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A mixture of (+)- [2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]Jamine D6 (262mg; 1.2mmol),
4-chloro-2-methyl-6-(methyithio)benzoic acid (388mg; 1.8mmol), 1-hydroxybenzotriazole
hydrate (276mg; 1.8mmol) and EDC (345mg; 1.8mmol) in DCM (16ml) was stirred for
16h. The reaction mixture was then partitioned between DCM and saturated aqueous
sodium hydrogen carbonate and the organic layer separated, washed with brine, dried
and evaporated. The residue was chromatographed on silica gel eluting with an ethyl
acetate — hexane 0 to 100% gradient to give the title compound as a colourless oil
(332mg; 66%). 'H NMR (CDCl3) &: 0.90 (3H, s), 0.98 (3H, s), 1.66 ~ 1.75 (4H, m), 2.31
(3H, s), 2.44 (3H, s), 2.60 — 2.65 (2H, m), 2.69 - 2.74 (2H, m), 4.82 (1H, d J = 3Hz), 7.00
(1H, m), 7.09 (1H, m), 7.11 (1H, br s), 7.23 - 7.33 (3H, m), 7.41 - 7.43 (2H, m). Mass
Spectrum (Electrospray LC/MS): Found 417 (MH'). Ca3H2*°CIN,OS requires 416. Ret.
time 2.08 min. The product was dissolved in methanol and 1M HCl/diethylether solution
was added dropwise to the stirred solution. After stirring at room temperature for 5
minutes, the mixture was evaporated at reduced pressure. It was redissolved in DCM and
evaporated again at reduced pressure to yield the hydrochloride salt as a white foam
(320mg).

Example 18: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2-(methyloxy)-4,6-
bis(triftuoromethyl)benzamide chiral

Me~
)l

— Me HN (o]

Me~
,N

Me NH, MeO CF

CF,

To a stirred solution of {1-[amino(phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer
2 (0.8g; 3.67mmol) and triethylamine (1.02ml; 7.34mmol) in DCM (35ml) was added 2,4-
ditrifluoromethyl-6-methoxy-benzoy! chloride (1.12g; 3.67mmol) in DCM (5ml) dropwise
over 5 min. The resulting solution was allowed to stand for 66h at room temperature and
then saturated aqueous sodium bicarbonate solution (40ml) added. After stirring at room
temperature for 0.5h. the reaction mixture was loaded onto a phase separation cartridge

and the eluted organic phase evaporated under reduced pressure. The residue was
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dissolved in a minimum of DCM and chromatographed on silica gel eluting with 0 to 95%
ethyl acetate-pentane mixtures. After evaporating the collected fractions under reduced
pressure, redissolving in DCM and evaporating under reduced pressure the title
compound was obtained as a colourless solid (1.33g; 74%). 'H NMR (CDCls) 5: 0.90 -
1.05 (1H, m), 1.25 — 1.60 (3H, m), 1.60 - 1.75 (2H, m), 1.80 — 1.90 (2H, m), 2.20 (6H, s),
3.93 (3H, s), 5.07 (1H, d, J = 6Hz), 7.14 (1H, br s), 7.20 — 7.35 (4H, m), 7.44 (2H, m), 7.53
(1H, s). Mass Spectrum (Electrospray LC/MS): Found 489 (MH"). C24H26FsN2O, requires
488. Ret. time 2.17min.

Example 19: 4-Chloro-N-[[1-(dimethylamino)cyclopentyl](phenyl)methyl]-2-methyl-6-
(methylthio)benzamide chiral

Me — Mew
N N

Me NH, Me HN_ O

MeS Me

Cl

A mixture of {1-[amino(phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer 2
(203mg; 0.93mmol), 4-chloro-2-methyl-6-(methylthio)benzoic acid (obtainable as
described in F.P. Doyle, JH.C. Nayler, H.R.J. Waddington, J.C. Hanson and G.R.
Thomas. J.Chem.Soc. 1963, 497) (202mg; 0.93mmol), EDC (178mg; 0.93mmol) and
HOBt (143mg; 0.93mmol) in DCM (20ml) was stirred at room temperature for 4h and then
stood at room temperature for 90h. The resulting reaction mixture was washed with
saturated aqueous sodium bicarbonate (50ml) and the organic layer separated by
passage through a phase separation cartridge. The organic layer was evaporated, the
residue dissolved in a minimum of DCM and chromatographed on silica ge!, eluting with 0
— 100% ethyl acetate — pentane. The fractions were combined and evaporated under
reduced pressure to afford the title compound (200mg; 52%). 'H NMR (CDCl;) &: 0.90 -
1.10 (1H, m), 1.38 — 1.55 (3H, m), 1.60 — 1.76 (2H, m), 1.80 — 1.90 (2H, m), 2.21 (6H, s),
2.26 (3H, s), 2.47 (3H, s), 5.11 (1H, d, J = 6Hz), 6.94 (1H, d, J = 5.2Hz), 7.00 (1H, m),
7.09 (1H, m), 7.20 — 7.35 (3H, m), 7.40 - 7.50 (2H, m). Mass spectrum (Electrospray
LC/MS), ES*: Found 417 (MH"). CxH»CIN,OS requires 416. Ret. time 2.03min. The

title product was converted to its corresponding hydrochloride salt (210mg).
81
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Example 20: (£)2-Chloro-N-[2-methyl-2-(2-methyl-1-pyrrolidinyl)-1-phenyipropyl]-3-
(trifluoromethyl)benzamide Diastereomers

Me. Me Me  Me
KO — X0
NH HN
Me 2. Me 0

Cl

CF,

A mixture of [2-methyl-2-(2-methyl-1-pyrrolidinyl)-1-phenylpropyljamine D26 (0.150g;
0.647mmol), 2-chloro-3-(trifluoromethyl)benzoic acid (0.174g; 0.775mmol), EDC (0.149g;
0.777mmol) and HOBt (0.020g; 0.148mmol) in DCM (4ml) was shaken at room
temperature for 66 hours. Saturated sodium hydrogen carbonate (8ml) was added and
shaking continued for 0.5 hours. The organic layer was passed through a phase
separation cartridge and applied to a 2g SCX column. The column was washed with DCM
and methanol and the product eluted with IM ammonia in methanol. The crude product
was purified by chromatography on silica gel (20g) eluting with 0 — 100% ethyl acetate in
pentane gradient to afford the title compound as two pairs of enantiomers.

For the less polar pair of enantiomers (0.170g; 60%). '"H NMR (CDCls) 8: 0.97 (6H, s),
1.05 (3H, d, J = 6Hz), 1.50 (1H, br m), 1.70 — 1.85 (3H, br m), 2.76 — 2.83 (1H, m), 2.90 -
2.97 (1H, m), 3.15 - 3.20 (1H, m), 4.73 (1H, d, J = 2Hz), 7.20 - 7. 42 (5H, m), 7.43 (1H, ,
J = 8Hz), 7.75 - 7.79 (2H, m), 7.84 (1H, br s). Mass spectrum (Electrospray LC/MS), ES"
Found 439 (MH*). Cp3Hz6°CIFsN,O requires 438. Ret. time 2.17min. . The title product
was converted to its corresponding hydrochloride salt.

For the more polar pair of enantiomers (0.100g; 35%). 'H NMR (CDCl) 3: 0.95 - 1.10
(9H, m), 1.45 (1H, br m), 1.65 - 1.82 (3H, br m), 2.60 — 2.67 (1H, m), 2.85 — 2.93 (1H, m),
3.35-3.40 (1H, m), 4.76 (1H, d, J = 3.2Hz), 7.20 ~ 7. 45 (5H, m), 7.60 (1H, br m), 7.70 -
7.80 (2H, m), 7.84 (1H, m). Mass spectrum (Electrospray LC/MS), ES": Found 439 (MH*).
CasH2°CIFsN,O requires 438. Ret. time 2.17min. The title product was converted to its

corresponding hydrochloride salt.
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Example 21: (1)-3-Bromo-2-methyl-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]

benzamide
0
~ - 0
N N
NH, Me” e H
Me Me Me

To PS-EDC (0.068g; 0.1mmol; 1.42mmol/g) was added a solution of HOAt (0.01mmol in
5 0.8ml (THF:DCM,1:1)) followed by the addition of 3-bromo-2-methyl-benzoic acid (0.011g;
0.05mmol) in  1:3 NMP:THF(0.25ml) and then [2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyllJamine D5 (0.011g 0.05mmol) in DCM (0.25ml). The reaction was
allowed to mix for 60h, Following this PS-isocyanate (0.068g, 0.1mmol, 1.5mmol/g) and
PS-CO3 (0.068g, 0.1mmol, 1.5mmol/g) were added and allowed to mix for another 24h.
10  The reaction mixture was filtered and passed through an SCX block (500mg) (pre- wetted
with DCM). The content of the Robbins block was washed with more solvent (DCM:THF,
1:1) and allowed to pass through the SCX which was then washed with DCM (2ml x2) and
methanol (2ml x 2). The SCX was then eluted with 0.5M ammonia in methanol and the
product containing eluent evaporated to afford the title product (17.4mg; 84%). Mass
15  Spectrum (Electrospray LC/MS): Found 414 (MH"). Cx;Hz;"°BrN,O requires 415;
Ret. time 2.64min*

Example 22: (t)-2-Chloro-N-[[1-(methylamino)cyclopentyl](phenyl)methyl]-3-
(trifluoromethyl)benzamide

ZI

Me NH CF,

Iz

20

To a solution of 2-chloro-3-(trifluoromethyl)benzoic acid (0.728g; 3.24mmol) in DMF
(20ml) and DIPEA (2.5ml) was added (t)-{{famino(phenyl)methyl]cyclopentyl} methylamine
D29 (1.0g; 3.60mmol) and HATU (1.23g; 3.24mmol). The resulting mixture was allowed to
stir at room temperature overnight and then DMF evaporated off in vacuo. Residual
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material was partitioned between ethyl acetate and water. The organiC layer was dried
(Na,SO,) and the filtrate evaporated in vacuo. The desired product was isolated by
column chromatography on silica gel using 20% diethyl ether to 100% diethyl ether in n-
pentane to afford the title compound as a white solid (0.908g; 61%). 'H NMR (CDCI3) &:
1.47-1.83 (9H, m), 2.21 (3H, s), 5.1 (1H, m), 7.23-7.43 (6H, m), 7.58 (1H, m), 7.65 (1H,
m), 7.73 (1H, m); Mass Spectrum (Electrospray LC/MS), API": Found 411 (MH").
C14H2PCIF3N,0 requires 410. Ret. time 2.04min.

Example 23: (£)-2-Chloro-N-[{1-[(2-hydroxyethyl)(methyl)amino]cyclopentyl}
(phenyl)methyl]-3-(trifluoromethyl)benzamide

R o

To solution  of  (x)-2-chloro-N-[{1-[(2-{{(1,1-dimethylethyl)(dimethyl)silyljoxy}
ethyl)(methyl)am1no]cyclopentyl}(phenyl)methyl]-3-(tnﬂuoromethyl)benzamlde D30
(0.390g; 0.685mmol) in THF (10ml) was added tetrabutylammonium fluoride (1M solution
in THF 1.6ml; 1.6mmol). The reaction mixture was allowed to stir at room temperature for

Me

4 h. The desired product was isolated by column chromatography on silica using 20% to
50% ether in n-pentane, the solvent was reduced in volume by evaporation in vacuo and
loaded onto an SCX cartridge. Washing with DCM, then methanol followed by elution with
1M ammonia in methanol afforded the title product (170mg, 73%). Mass Spectrum
(Electrospray LC/MS). Found 455 (MH’). Co3H6°CIF3N,O, requires 454. Ret. time:
2.09min.

Example 24: 2,6-Dimethyl-N-[[1-(methylamino)cyclopentyl])(phenyl) methyl]

benzamide chiral

X
ZX

NH, Me

Iz

Me
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To a solution of 2,6-dimethylbenzoic acid (0.100g; 0.668mmol} in DMF (Smi) and DIPEA
(0.12ml) was added {[amino(phenyl)methyljcyclopentyl} methylamine D31 enantiomer 2
(0.124g; 0.608mmol) and HATU (0.254g; 0.668mmol). The resuiting mixture was allowed
to stir at room temperature for 3 days and then the DMF was evaporated off under
reduced pressure. Residual material was partitioned between ethyl acetate and water,
washed with water and the organic layer was dried (Na,SO,) and evaporated. The
residual material was dissolved in DCM (2ml) and loaded onto an SCX cartridge. Washing
with DCM, then methanol followed by elution with 1M ammonia in methanol afforded the
title product (155mg; 76%). 'H NMR (CDCI3) &: 1.3-1.8 (9H, m), 2.21 (3H, s), 2.28 (6H,
s), 5.07 (1H, m), 7.0 (2H, m), 7.1-7.4 (7H, m). Mass Spectrum (Electrospray LC/MS).
Found 337 (MH"). C,,HsN,0 requires 336. Ret. time: 1.86min.

Example 25: (+)-N-[(1-aminocyclopentyl)(phenyl)methyl]-2,6-dimethylbenzamide

é@?ﬁé g”ﬁ

The title compound (1.14g; 71%) was prepared from the catalytic hydrogenation of (z)-N-
[{1-[bis(phenyimethyl)amino]cyclopentyl}{(phenyl)methyl}-2,6-dimethylbenzamide D34
(2.51g; 5mmol) over 10% Pd/Carbon (0.4g) in 3MHCI (8ml) and ethanol (150ml) in a
similar manner to that described in D29. The ethanol was evaporated off in vacuo and the
residual material was partitioned between DCM and sodium bicarbonate solution and
dried (Na,S0O,). The filtrate was reduced in volume by evaporation in vacuo and loaded
onto an SCX cartridge. Washing with DCM, then methano! followed by elution with 1M
ammonia in methanol afforded the title product (90mg, 88%). 'H NMR (CDCI3) &: 0.98-
1.6 (10H, m). 2.23 (6H, s), 4.97 (1H, m}), 7.0 (2H, m), 7.16 (1H, m), 7.22-7.41 (6H, m);
Mass Spectrum (Electrospray LC/MS). Found 323 (MH"). CyH2sN,O requires 322. Ret.
time 1.69min.
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Example 26: (+)N-[2-(Dimethylamino)-3-hydroxy-2-methyl-1-phenylpropyl]-2,3-
dimethylbenzamide diastereomeric mixture ‘

e e
Me,N . j\é(,we Me,N " %/Me
Me H ——ete Me H
Me,tBuSiO HO

5 A solution of (t)-N-(2-(dimethylamino)-3-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}-2-methyl-
1-phenylpropyl)-2,3-dimethylbenzamide D49 (56 mg; 0.12mmol) in THF (5ml) was treated
with a solution of tetrabutylammonium fluoride (1.0M solution in THF; 0.2ml, 0.2mmol) and
the mixture stirred at room temperature overnight. The mixture was poured directly onto a
chromatography column (Flashmaster |l; eluent 0-100% ethyl acetate / pentane) to afford

10 the title compound (38mg; 63%). 'H NMR (CDCl,) &: 0.73 and 1.14 (3H, 2 x s), 1.70-2.50
(1H, br s), 2.26 (6H, q), 2.38 and 2.48 (6H, 2 x s), 3.17, 3.39, and 3.55 (2H, 3 x d), 5.26
and 5.46 (1H, 2 x d), 6.83 and 7.89 (1H, 2 x br d), 7.07-7.46 (8H, br m). Mass spectrum
(Electrospray LC/MS), API*: Found 341 (MH"), C5H,sN,O,Si requires 340. Ret. time 1.71

and 1.76 min,
15
The examples in Table 3 were prepared in a manner similar to that described in example
E26.
Table 3
Example Structure Mass spectrum Name
(Electrospray
LC/MS), API’
Ret.time (min)
,‘ 27 OH HC Found 341 (MH") | (2)-N-[2-(dimethylamino)-3-
‘% Hsc’I’C i C21H2N20, hydroxy-2-methyl-1-
'|‘J requires 340; phenylpropy!]-2,6-
CHa ° 1.78 and1.83. dimethylbenzamide
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28 H Found 415 (MH") | (£)-2-chloro-N-{2-
ch'iac H Ca0H2°CIF3N,0; | (dimethylamino)-3-hydroxy-
T CFs requires 414, 2-methyl-1-phenylpropyl]-3-
|
s © ¢ 1.91 and 1.94. (trifluoromethyl)benzamide

Example 29: (£)N-[[3-(Dimethylamino)tetrahydro-3-furanyl](phenyl)methyl]-2,6-
dimethylbenzamide: Diastereomer 1 and Diastereomer 2

Y H,C
HSC\N N Diastereomer 1
I
o HC &, 5 on,
H:,,C\,i‘| N ‘
CH, O CH, o io
H3C\N N
(!‘,H3 0 CH, Diastereomer 2
S
Racemic N-[[3-(dimethylamino)tetrahydro-3-furanyl](phenyl)methyl]-2,6-dimethyl

benzamide E204 (40 mg, 0.11 mmol) was separated by preparative chiral HPLC to afford
the title product diastereomer 1 (13 mg), Chiral HPLC: >95% de; Mass spectrum

10  (Electrospray LC/MS): Found 353 (MH"). Ret. time 1.67 min. Cz;H2sN,0, requires 352 and
diastereomer 2 (14 mg), Chiral HPLC: >95% de; Mass spectrum (Electrospray LC/MS):
Found 353 (MH") Ret. time 1.69 min. C;;H2sN,O, requires 352.

Preparative HPLC conditions:

15  Column: S.F.C. Ethyl Pyridyl 150 mm x 21.1 mm i.d; 6 micron particle
size
Mobile phase: Carbon Dioxide: Ethanol (95:5) v/v; pump-mixed isocratic

Flow rate: 50 ml/min




10

15

20

25

30

WO 2006/067423 PCT/GB2005/004951 9 8

Pressure: 100 bar

Temperature: 40°C

UV wavelength range: 220nm

Elution time: 10 min

Ret. Time: 6.3 min (Diastereomer 1); 7.1 min (Diastereomer 2)

Analytical chromatography conditions:

Column: S.F.C. Ethyl Pyridyl 150 mm x 4.6 mm i.d; 6 micron particle
size

Mobile phase: Carbon Dioxide: Ethanol (98:2) v/v; pump-mixed isocratic

Flow rate: 2.35 mil/min

Pressure: 100 bar

Temperature: 38°C

UV wavelength range: 254 nm

Elution time: 15 min

Ret. Time: 12.2 min (Diastereomer 1); 13.4 min (Diastereomer 2)

Example 30: (¢)-2-Chloro-N-[{1-[(cyclopropylimethyl)(methyl)amino]cyclopentyl}
(phenyl)methyl]-3-(trifluoromethyl)benzamide hydrochloride

CF

\
zT

N CF,
Me

o o4
Iz

To a solution (x)-2-chloro-N-[[1-(methylamino)cyclopentyl](phenyl)methyl]-3-
(trifluoromethyl)benzamide E22 (143g; 0.35mmol ), cyclopropanecarboxaldehyde
(0.026ml; 0.035mmol) and acetic acid (3 drops) in 1,2-dichloroethane (10ml) was added
sodium triacetoxyborohydride (303mg; 1.4mmol). The resulting mixture was allowed to stir
at room temperature under argon overnight. Then the reaction mixture was diluted with
DCM (20ml), washed with saturated potassium carbonate solution and brine, dried

(Na;S0O,;) and evaporated in vacuo. The mixture was separated by column

chromatography on silica gel using 20% ether in n-pentane to 2% methanol in ether. The
88
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oil obtained was treated with 1M HCI in ether to give the title product as an off white
hydrochloride salt (0.054g; 33%). Mass Spectrum (Electrospray LC/MS). Found 465
(MH"). Ca5H25°°CIF3N,O requires 464. Ret. time: 2.30 min. :

The compounds in Table 4 below were prepared using similar methods to those described

for Example 30 above.

Table 4
Example Structure Mass spectrum Name
(Electrospray
LC/MS), API*
Ret.time (min)
31 Found 365 (MH"). | ()-N-{{1-
& 0 CH, C24H3:N,0 [ethyl(methyl)amino]cyclope
u,c’N ng@ requires 364, ntyl}(phenyl)methyl]-2,6-
HC™ 1.96. dimethylbenzamide
32 Found 377 (MH™). | (2)-N-[{1-
D_\Ng jjé CasH3N,0 [(cyclopropylmethyl)amino]c
NH,C requires 376; yclopentyl}{phenyl)methyl]-
2.07 2,6-dimethylbenzamide
33 Found 439 (MH"). | (£)-2-Chloro-N-[{1-
H,c\"j‘?n o Yor Ca3H2 CIF3N,O | [ethyl(methyl)amino]cyclope
4 requires 438; ntyl}{phenyl)methyl]-3-
2.23. (trifluoromethyl)benzamide
34 Found 351 (MH"). | (#)-2-Chloro-N-[[1-
e “?N H,C C23H3N0 (ethylamino)cyclopentyl]{ph
Y )—Q requires  350; | enyl)methyl]-3-
° H,C 1.82. (trifluoromethyl)benzamide
35 Found 391 (MH"). | (£)-N-[{1-
Af‘?“ H,G C2H34N20 [(cyclopropylmethyl)(methyl)
" N)_@ requires 390; amino]cyclopentyl}(phenyl)
% 219 methyl]-2,6-
dimethylbenzamide

89
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The compounds in Table 5 below were prepared using similar methods to those described
for the Examples above. Coupling method: A = Acid chioride (using method similar to that
in Example 13); E = EDC(using method similar to that in Example 17); H = HATU(using
method similar to that in Example 15); P = Polymer-supported DCC (using method similar

5 to that in Example 1), PE = Polymer-supported EDC (using method similar to that in
Example 21). Work-up and purification was carried out using appropriate methods similar
to those described in the examples above.

Benzoic acid starting materials were obtained commercially except for 2,6-dichloro-3-

10 trifluoromethylbenzoic acid used for the examples indicated with a #, which was obtained
by the method described in DE1924766. 4-chloro-2-methyl-6-(methylthio)benzoic acid is
obtainable as described in F.P. Doyle, J.H.C. Nayler, H.R.J. Waddington, J.C. Hanson
and G.R. Thomas. J.Chem.Soc. 1963, 497.

15 For the example compound names, those denoted by (1)- are derived from the
corresponding racemic amine D2, D8, D10, D12, D14, D16, D18, D20, D22, D24, D26,
D29, D36, D38, D40, D42, D43, D46, D48 and those without are from the corresponding
chiral amines D3 enantiomer 2, D6, D31 enantiomer 2. LCMS retention times were
generally measured using analytical LC/MS chromatography conditions method A
20 Compounds annoted with * are compounds prepared using array format described in
Example 23 and they were analysed using analytical LC/MS chromatography conditions

method B.
Table 5
Ex Structure Method | Mass spectrum Name
(Electrospray
LC/MS), API
Ret.time (min)
36 P Found 371 (MH") | 3-chloro-N-[[1-
H,:c/%/@ C22H»*°CIN,O (dimethylamino)cyclopentyl](
He requires 370; phenyl)methyl]-2-
mﬁ 2.08 methylbenzamide chiral
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37 . P Found 415 (MH*) | 3-bromo-N-[[1-
" Nj(Q\sr CaHz"BrN,O (dimethylamino)cyclopentyl(
" oo requires 414; phenyl)methyl]-2-
2.09 methylbenzamide chiral
38 wo. fh H“=° P Found 367 (MH") | 2-methyl-6-(methyloxy)-N-[2-
@ ”p CaaH3N20; methyl-1-phenyi-2-(1-
he® ' requires 366; pyrrolidinyl)propyllbenzamid
1.84 e chiral
39 P Found 351 (MH") | (1)-2,5-dimethyl-N-[2-methyl-
", qﬁa Ca3H3oN,0 1-phenyl-2-(1-
@J\N LN;H’ requires 350; pyrrolidinyl)propyl}benzamid
cH, 2.03 e
40 P Found 371 (MH*) | 2-chloro-N-[[1-
o 0 C22H27CIN,O (dimethylamino)cyclopentyl)(
H,c\@\L N X requires 370; phenyl)methyl]-3-
HC cH, 2.01 methylbenzamide chiral
41 P Found 405 (MH") | N-[[1-
H:&W Ca3H27F3N2O (dimethylamino)cyclopentyl](
e requires 404; phenyl)methyl])-2-methyl-5-
J . 2.20 (trifluoromethyl)benzamide
gF chiral
42 P Found 351 (MH") | N-[[1-
Hi;,%)%j C2H3oN-O (dimethylamino)cyclopentyl](
e requires 350; phenyl)methyl]-2-methyl-5-
on 2.04 (trifluoromethyl)benzamide
chiral
43 PE Found 429 (MH") | (¢)-3-bromo-2-methyl-N-[2-
" e, C2H2 °BrN,O methyl-2-(2-methyl-1-
Br N requires 428; pyrrolidinyt)-1-
HJC\Q 2.68* phenylpropyl]benzamide
44 P Found 371 (MH") | (z)-2-chloro-3-methyl-N-[2-
R o, C2H27*CIN,O methyl-1-phenyl-2-(1-
H;c\é)\ N Qc“» requires 370; pyrrolidinyl)propy!lbenzamid
1.98 e

91
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45 ho f P Found 371 (MH") | (%)-2-chloro-6-methyl-N-[2-
N C2:Hz°CINO methyl-1-phenyl-2-(1-
OHC "o requires 370; pyrrolidinyl)propyljbenzamid
’ 4 1.0 e
46 PE Found 431 (MH") | (t)-4-chloro-2-methyl-N-[2-
HC b, C2sHa1®CIN,OS | methyi-2-(2-methyi-1-
/&i cﬁ ] CH, requires 430; pyrrolidinyl)-1-phenylpropyl]-
o C“:(J 2.57* 6-(methylthio)benzamide
47 P Found 387 (MH") | 2-chloro-N-[[1-
. Q C2H2*°CIN,O, (dimethylamino)cyclopentyl)(
&L N oo requires 386; phenyl)methyl]-6-
?C:C/ o, 1.88 (methyloxy)benzamide chiral
48 CH, P Found 355 (MH") | (%)-3-fluoro-2-methyl-N-[2-
H’Z C22H27FN,O methyl-1-phenyl-2-(1-
O N 20 requires 354, pyrrolidinyl)propyllbenzamid
CH, 1.96 e
¢
49 P Found 415 (MH") | (2)-2-bromo-6-methyl-N-[2-
" o, CazH22"°BrN,O methyl-1-phenyl-2-(1-
Nl CH, requires 414; pyrrolidinyl)propyl]benzamid
u D 1.92 e
50 o, P Found 371 (MH") | ()-3-chloro-2-methyl-N-[2-
H’i C2H2*°CIN,O methyl-1-phenyl-2-(1-
O HN 0 requires 370; pyrrolidinyl)propyl}lbenzamid
écm 2.08 e
Cl
51 P Found 355 (MH") | N-[[1-
H,:c%/ig C2HzFN,O (dimethylamino)cyclopentyl](
he requires 354, phenyl)methyl])-3-fluoro-2-
. 1.97 methylbenzamide chiral
92
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52 PE Found 383 (MH") | (%)-N-[2-methyl-2-(2-methyl- f
HC cH, Ca3H30NZ0S 1-pyrrolidinyl)-1-
@j\ i ) CH, requires 382; phenylpropyl]-2-
HJC@ 2.62* (methylthio)benzamide
53 PE Found 429 (MH") | (t)-2-bromo-6-methyl-N-[2-
" o, Ca3H2"°BrN,O methyl-2-(2-methyl-1-
N CH, requires 428; pyrrolidinyl)-1-
?,C \LN? 2447 phenylpropyl]benzamide
54 (?)”’ P Found 367 (MH") | (£)-2-methyl-6-(methyloxy)-
Ho F gp CasHaoN20; N-[2-methyl-1-phenyl-2-(1-
C/N% O cH, requires 366; pyrrolidinyl)propyllbenzamid
1.84 e
55 PE Found 385 (MH") | (2)-2-chloro-3-methyl-N-[2-
, " Ca3H2>CIN,O methyl-2-(2-methyl-1-
HC HoTTom requires 384, pyrrolidinyl)-1-
Hﬁ@ 2.65* phenylpropyl]benzamide
56 P Found 425 (MH") | 2,4,6-trichloro-N-[[1-
. o% C21H23*°CLN,0 (dimethylamino)cyclopentyl](
/&L A X requires 424; phenyl)methyllbenzamide
o Gume e 2.08 chiral
57 we >CH'/© P Found 405 (MH") | (1)-2-methyl-N-[2-methyl-1-
N CasHa7F3N,0 phenyl-2-(1-
O e requires 404; pyrrolidinyl)propyl]-5-
i %/5/ o 2.18 (trifluoromethyl)benzamide
j F
58 P Found 381 (MH") | 2,3-Dimethyl-4-(methyloxy)-

C24H3:N202
requires 380;
2.10

N-[2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyi]benzamid
e chiral

\O>
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59 Vi P Found 381 (MH*) | 2,5-Dimethyl-4-(methyloxy)-
Qﬁ/@ C24H3:N20, N-[2-methyl-1-phenyl-2-(1-
o requires 380; pyrrolidinyl)propyllbenzamid
HC 2.14 e chiral
nc-°
60 o A Found 369 (MH") | 4-Fluoro-2,6-dimethyl-N-[2-
G"W CasHasFN;O methyl-1-phenyl-2-(1-
H,CH/ ° requires 368; pyrrolidinyl)propyl]benzamid
- 2.00 e chiral
!
[ 61 RV P Found 369 (MH") | 4-Fluoro-2,3-dimethyl-N-[2-
G"ﬁ/ga CasHzFN,0 methyl-1-phenyl-2-(1-
o, requires 368; pyrrolidiny!)propyljbenzamid
o, 2.02 e chiral
¢
62 P Found 369 (MH") | N-[[1-
H‘°‘y% CaHzFN,O (Dimethylamino)cyclopentyl)( ‘
o requires 368; phenyl)methyl]-4-fluoro-2,3-
cH, 2.05 dimethylbenzamide chiral
F s
63 PE Found 421 (MH") | 3,5-dichloro-N-[[1-
HCw. O C2H26°CI:N,0, (dimethylamino)cyclopentyl](
C\@\L N oW requires 420; phenyl)methyl]-2-
{ ne o, 2.55* (methyloxy)benzamide chiral
64 PE Found 337 (MH") | N-[[1-
CaHasN2O (dimethylamino)cyclopentyl]( |
- requires 336; phenyl)methyt]-2- !
CHHC CH, 2.34* methylbenzamide chiral
65 PE Found 365 (MH") | N-[[1-

C24H1:N0
requires 364;
2.48"

{dimethylamino)cyclopentyl(
phenyl)methyl]-2-
propylbenzamide chiral

104
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66 PE Found 365 (MH®) | (+)-N-[2-methyl-1-phenyl-2-
o oH, C24H3N0 (1-pyrrolidinyl)propyl]-2-
y cH, requires 364, propylbenzamide
ﬂ? 2.45*
CH,
67 P Found 371 (MH") | 2-chloro-N-[[1-
H,z}%/(oj CaHz>CIN,O (dimethylamino)cyclopentyl](
Ce requires 370; phenyl)methyl]-6-
’ \5/0 1.93 methylbenzamide chiral
68 PE Found 409 (MH") | N-[[1-
] f ‘o CaoH24F4N:O (dimethylamino)cyclopentyl(
N requires 408; phenyl)methyl]-4-fluoro-2-
. He cH, 2.44* (trifluoromethyl)benzamide
chiral
69 PE Found 417 (MH") { 3-chloro-N-[[1- |
H,Cn Ca3H2 ™ CIN,O; (dimethylamino)cyclopentyl]( |
N requires 416; phenyl)methyl]-2,6-
9 He cH, 2.43* bis(methyloxy)benzamide
o o chiral
70 PE Found 417 (MH") | ()-3-chloro-2,6-
HC oh, Ca3Hz °CIN;O5 bis(methyloxy)-N-[2-methyl-
N CH, requires 416; 1-phenyl-2-(1-
{ ?cn, Q 2.4* pyrrolidinyl)propyllbenzamid |
e
71 PE Found 399 (MH") | N-[[1-
O 5 Co7H3oNO (dimethylamino)cyclopentyl](
Q N requires 398; phenyl)methyl]-2-
MG CH, 2.51* biphenylcarboxamide chiral
72 PE Found 425 (MH") | 2-chloro-N-[[1-
Ca2H2.*°CIF3N,O | (dimethylamino)cyclopentyl](
requires 424; phenyl)methyl]-5-
2.48* (trifluoromethyl)benzamide
chiral
95
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73 PE Found 369 (MH") [ N-[[1-
Hew CaoH2sN20S (dimethylamino)cyclopentyl)(
@jL N W requires 368; phenyl)methyl]-2-
me o 2.58* (methylthio)benzamide chiral
74 PE Found 425 (MH") | (1)-2,4,6-trichloro-N-[2-
.9 " Ca1H23>ClN20O methyl-1-phenyl-2-(1-
N requires 424; pyrrolidinyl)propyllbenzamid
c @ Q 2.93* e
75 PE Found 383 (MH") | N-[[1-
HC~q O C23H3N2O4 (dimethylamino)cyclopentyl](
&L NN requires 382; phenyl)methyl}-2,6-
% .:’C, B 2.88* bis(methyloxy)benzamide
chiral
76 PE Found 387 (MH") | 2-chloro-N-[[1-
- C22H2*°CIN,O, (dimethylamino)cyclopentyl](
N requires 386; phenyl)methyl]-5-
:,c’N\CH, 2.56* (methyloxy)benzamide chiral
O~ch,
77 PE | Found 365 (MH") | ()-2,4,6-trimethyl-N-[2-
H, cH, C24Ha:N:O methyl-1-phenyl-2-(1-
N CHy requires 364; pyrrolidinyl)propyllbenzamid
HC s D 2.46* e
78 PE Found 375 (MH") | 2-chloro-N-{[1-
- C21H2*CIFN,O | (dimethylamino)cyclopentyl](
. N - requires 374, phenyl)methyl]-3-
(:( j Re cH, 2.99* fluorobenzamide chiral
79 PE | Found 351 (MH") | N-[[1-
o C23H3NO (dimethylamino)cyclopentyl](
N requires 350; phenyl)methyl]-2,4-
" I ﬁm:“;é “eH, 2.96* dimethylbenzamide chiral

96
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80 Found 385 (MH") [ 4-chloro-N-[[1-
H,C\INQ/Q C23H2>°CIN,O (dimethylamino)cyclopentyl](
m Mo requires 384; phenyl)methyl}-2,6-
”’°\é/°”’ 2.19 dimethylbenzamide chiral
2]
81 We o, Found 385 (MH") | 4-chloro-2,6-dimethyl-N-[2-
y CasH2s*°CIN,O methyl-1-phenyl-2-(1-
" requires 384; pyrrolidinyl)propyl)benzamid
H’CW:E/CH’ 2.07 e chiral
Cl
82 Found 405 (MH") | N-[[1-
’:Z:NQ/@ CasH27F3N0 (dimethytamino)cyclopentyl](
' HCHNEO F requires 404, phenyl)methyl]-2-methyl-6-
’ F 1.91 (trifluoromethyl)benzamide
chiral
83 He o Found 405 (MH") | 2-methyl-N-[2-methyl-1-
GP&%@ CaHarFaN,O phenyl-2-(1-
" . requires 404, pyrrolidinyl)propyl]-6-
Hac\é& 1.91 (trifluoromethyl)benzamide
chiral
84 Found 443 (MH®) | 5-bromo-N-{[1-
"’C‘,NQ/Q Ca4H31"*BrN,O (dimethylamino)cyclopentyl)(
Mo requires 442; phenyl)methyl}-2,3,4-
/(55:% 2.27 trimethylbenzamide chiral
Br CH,
cH,
85 Found 379 (MH') | N-[[1-
H,C\INQKQ CasHaN2O (dimethylamino)cyclopentyl)(
oo requires 378; phenyl)methyl]-2,6-
“:C“é/\% 2.07 diethylbenzamide chiral

97
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86 E Found 365 (MH") | N-[[1-
”:C\QKQ C24H32N,0 (dimethylamino)cyclopentyl)(
o Mp© requires 364, phenyl)methyt]-2,3,4-
é[w’ 2.06 trimethylbenzamide chiral
CH, o
87 E Found 381 (MH") | N-[[1-
”=°~¢1Q(© C24H3N20; (dimethylamino)cyclopentyl](
O Mg © requires 380; phenyl)methyl]-2,5-dimethyl-
/5/ - 2.00 4-(methyloxy)benzamide
H’:JC,O chiral
88 E Found 381 (MH") | N-[[1-
Hamg/@ C24H3:NL0, (dimethylamino)cyclopentyl)(
o Mispp® requires 380; phenyl)methyl)-2,3-dimethyl-
CE[CH: 1.96 4-(methyloxy)benzamide
» o chiral
| 89 E Found 365 (MH*) | N-[[1-
E Ha0~,§2'/© Cz4HaN,0 (dimethylamino)cyclopentyl](
| O g0 requires 364, phenyl)methyi}-2-(1-
5/& CHs 2.02 methylethyl)benzamide
chiral
920 P Found 413 (MH") | (£)-N-[[1-
C2sH3N0O (dimethylamino)cyclopentyl](
requires 412; phenyl)methyl]-2-methyl-3-
biphenylcarboxamide
91 P# Found 459 (MH") | 2,6-dichloro-N-{[1-
CaH2¥CLF3N,O | (dimethylamino)cyclopentyl)(
. o requires 458; phenyl)methyl]-3-
2.1 (trifluoromethyl)benzamide
¢ chiral
92 H Found 337 (MH®) | (1)-2,6-dimethyl-N-[[1-
G MG C2oHNO (methylamino)cyclopentyl](p
H N)_@ requires 336; henyl)methyl]lbenzamide
®ne 1.88

98
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93 Found 365 (MH") | N-[[1-
W 0 Ca4H32N,0 (dimethylamino)cyclopentyl](
/&L ) requires 364; phenyl)methyl]-2,4,6-
he om, W< O 1.97 trimethylbenzamide chiral
94 Found 407 (MH") | (2)-4-(1,1-dimethylethyl)-2,6-
9 HC Co7H3sN,O dimethyl-N-[2-methyl-1-
CH}; Cf s requires 406; phenyl-2-(1-
AR A 2.34 pyrrolidinyl)propyljbenzamid
e
95 Found 461 (MH") | (+)-3-bromo-2,6-
9 e CasHze°BrN,O; | bis(methyloxy)-N-[2-methyl-
CH}; CH?)_%j requires 460; 1-phenyl-2-(1-
° g 1.98 pyrrolidinyl)propyl]benzamid
CH, e
96 , Found 415 (MH") | (£)-5-chloro-4-ethyl-2-
Og” . CasH31¥CINO, | (methyloxy)-N-[2-methyl-1-
H; CH:}_Q__/CH’ requires 414; phenyl-2-(1-
© a 2.36 pyrrolidinyl)propyl]benzamid
e
97 Found 395 (MH") | (1)-2,6-dimethyl-N-[(1-
e ch\?” He C2sH34N20; {methyl[2-
ToNA N)__@ requires 394, (methyloxy)ethyllamino}cyclo
© 2.14 pentyl)(phenyl)methyllbenza

mide

Found 471 (MH")

(£)-N-[2-(3-

99
FF
F
@ N
HCT TCH, F
o F

C25H26F6N202
requires 500;
2.30

98
mgnﬁ F F CaeH24FsN;O azabicyclo[3.1.0Jhex-3-y!)-2-
e e 2 2 > < E requires 470; methyl-1-phenylpropyl]-2,4-
; L F 2.29 bis(trifluoromethyl)benzamid
e
Found 501 (MH") [ (%)-N-[2-(3-

azabicyclo[3.1.0]hex-3-yl)-2-
methyl-1-phenylpropyl]-2-
(methyloxy)-4,6-
bis(trifluoromethyl)benzamid

e

YN
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100
@49“ HG

Found 363 (MH")
Ca:H3oN2O
requires 362,
1.94

(*)-N-[2-(3-
azabicyclo[3.1.0]hex-3-yl)-2-
methyl-1-phenylpropyl]-2,6-
dimethylbenzamide

Found 375 (MH")

(£)-N-[[1-(2,5-dihydro-1H-

101
@%H H,C CasH3oNZ0 pyrrol-1-
" N)_Q requires 374, yl)eyclopentyl](phenyl)methyl
% ne 1.94 ]-2,6-dimethylbenzamide
102 Found 513 (MH") | ()-N-[[1-(2,5-dihydro-1H-
@?”FF F CaeHsFeN202 pyrrol-1-
) N requires 512; yl)cyclopentyl}(phenyl)methyl
° 2.35 ]-2-(methyloxy)-4,6-

bis(trifluoromethyl)benzamid

e
103 MO CH, Br Found 429 (MH") | (x)-2-bromo-6-methyl-N-[2-
O N);Q Ca3H2°BrN,O methyl-1-phenyl-2-(1-
oo requires 428; piperidinyl)propyl]benzamide
2.02
104 k Found 473 (MH") | (£)-N-[2-methyl-1-phenyl-2-
A Ca4H2F N0 (1-piperidinyl)propyl}-2,4-
O o requires 472; bis(trifluoromethyl)benzamid
A 2.18 e
105 Found 503 (MH") | (z)-2-(methyloxy)-N-[2-
’ CasH2FsN202 methyl-1-phenyl-2-(1-
requires 502; piperidinyl)propyl]-4,6-
FF 2.28 bis(trifluoromethyl)benzamid
. ‘
106 MG CH, H“=° Found 365 (MH") (t)-2,6-dimethyl-N—[Z-methyﬂE
O “7‘)@ CaH3:N-0 1-phenyl-2-(1-
oo requires 364; piperidinyl)propyllbenzamide
1.88
107 M CH, H“vc Found 405 (MH*) | 2,4-dichloro-6-methyl-N-[2-
G" “)o(\;? C2H2PCI,N,O | methyl-1-phenyl-2-(1-
requires 404, pyrrolidinyl)propyl]benzamid

100
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2.10 e chiral
108 Found 381 (MH") | N-[[1- :
CaaHaNL0, (dimethylamino)cyclopentyl)( !

requires 380;
1.89

phenyl)methyl]-2,6-dimethyl-
4-(methyloxy)benzamide
chiral

TG

Found 385 (MH")
C2Hz°CIN,O
requires 384,
2.11

3-chloro-2,6-dimethyl-N-[2-
methyl-1-phenyl-2-(1-
pyrrolidinyl)propyljbenzamid
e chiral

1110 Found 385 (MH") | 3-chloro-N-[[1-
; o " CasHz¥CIN,O | (dimethylamino)cyclopentyl](
He” >N requires 384, phenyl)methyl]-2,6-
H,e ! 212 dimethylbenzamide chiral
111 e H”=° Found 385 (MH®) | (+)-3-chloro-2,6-dimethyl-N-
G?é‘ Y e CaH2®CIN,0 [2-methyl-1-phenyl-2-(1-
’ requires 384; pyrrolidinyl)propyllbenzamid
2.02 e '
T2 oom O Found 421 (MH") | (4)-3.6-dichioro-2-
Ol NIKEL\CI : CaaHz6°CIN,O, | (methyloxy)-N-[2-methyl-1-
‘ requires 420, phenyl-2-(1-
2.02 pyrrolidinyl)propyl]benzamid

e

113 cH, *:p/“c“,
H,C H
Cr E

Found 381 (MH")
C24H32N202
requires 380;
1.86

(1)-2,6-dimethyl-4-
(methyloxy)-N-[2-methyl-1-
phenyl-2-(1-
pyrrolidinyl)propyl]benzamid
e

Found 397 (MH")

(£)-3-chloro-2-methyl-N-

114
O o oM, C24H2*CIN,O {phenyl[1-(1-
Cl
" N ' requires 396; pyrrolidinyl)cyclopentyijmeth
\ 213 yl}benzamide
101
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115 Found 441 (MH®) | (1)-3-bromo-2-methyl-N-
ON o o i} CaeH2o°BrN,O {phenyl[1-(1-
N requires 440; pyrrolidinyl)cyclopentyl]meth
2.15 yl}benzamide
116 Found 451 (MH") | ()-2,4,6-trichloro-N-
C\ 802 P CaH2s®CIsN,O | {phenyl[1-(1-
" n)éé\ requires 450; pyrrolidinyl)cyclopentylmeth
°‘ a 2.14 yl}benzamide
17 Found 377 (MH") | (1)-2,3-dimethyi-N-{phenyl[1-
O‘é? %@ CasHa2N0 (1-
N requires 376; pyrrolidinyl)cyclopentyl]lmeth
HuC L, 2.02 ylibenzamide
118 Found 393 (MH") | (x)-2-methyl-6-(methyloxy)-
CL % A CasHa2N,0; N-{phenyl[1-(1-
N requires 392; pyrrolidinyl)cyclopentyl]meth
e 1.95 yllbenzamide
119 Found 391 (MH") | (£)-2,4,6-trimethyl-N-
CL Hy CasH3sNO {phenyl{1-(1-
N I j requires 390; pyrrolidinyl)cyclopentyljmeth
HC CHs 2.08 ylibenzamide
120 Found 443 (MH*) | (1)-4-chloro-2-methyl-6-
G« o g C2sH3,**CIN,OS | (methylthio)-N-{phenyl[1-(1-
u)lj@\ requires 442; pyrrolidinyl)cyclopentyllmeth
HC “ 2.18 yl}benzamide
121 Found 397 (MH") | (£)-2-chloro-6-methyl-N-
C,N J:é C24H20*°CIN,O {phenyl[1-(1-
N requires 396; pyrrolidinyl)cyclopentyljmeth
e 2.08 ylibenzamide
122 Found 413 (MH") | (&)-2-chloro-6-(methyloxy)-
G« j\/é C24H2 CIN,O, N-{phenyl[1-(1-
N requires 412; pyrrolidinyl)cyclopentyllmeth
? 1.92 yllbenzamide

102
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123 Found 441 (MH*) | (¢)-2-bromo-6-methyl-N-
O' jjé Ca¢H2°BrN,O {phenyl[1-(1-
N requires 440; pyrrolidinyl}cyclopentyllmeth
e 1.97 yl}benzamide
124 Found 379 (MH"). | (&)-N-[[1-(1-
C\ ik C24H30N0; azetidinyl)cyclopentyl](pheny
" ujjé requires 378; Nmethyl)-2-methyl-6-
e 1.97 (methyloxy)benzamide
125 I AN Found 363 (MH") | (£)-N-[[1-(1-
C\ 7 o cn C24HaoNO azetidinyl)cyclopentyl)(pheny
">y o requires 362; l)methyl}-2,3-
1.99 dimethylbenzamide
126 Found 363 (MH*) | (£)-N-[[1-(1-
C\ 9 CH, C24H30NO azetidinyl)cyclopentyl]{pheny
" N requires 362; )methyl]-2,6-
He 1.90 dimethylbenzamide
127 Found 391 (MH") | (¢)-2,6-dimethyl-N-[[1-(2-
H, CasHasNO methyl-1-
H9 ﬁjjé requires 390; pyrrolidinyl)cyclopentyl](phen
He 2.06 yl)methyl]benzamide
128 Found 379 (MH*) | (£)-N-[[1-
H’CW o cH, CasHsN,O (diethylamino)cyclopentyl](p
R N requires 378; henyl)methyl]-2,6-
He 2.04 dimethylbenzamide
129 Found 377 (MH®) | ()-2,6-dimethyl-N-{phenyi[1-
CL % CzsH32N0 (1-
N requires 376; pyrrolidinyl)cyclopentyl]meth
HiC 1.90 ylibenzamide
130 Found 419 (MR") | (+)-2,6-dichloro-N-[[1-
"N ! CxH2PCLN,O | (diethylamino)cyclopentyll(p
oA ijé requires 418; henyl)methyl)benzamide
“ 215

\\5
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131 Found 453 (MH®) | (2)-2-chloro-N-[[1-
N CoE CasH2e°CIFsN,O | (diethylamino)cyclopentyl)(p
Mg ﬁj\é/kF requires 452; henyl)methyl]-3-
2.25 (trifluoromethyl)benzamide

Found 431 (MH')

()-2.6-dichloro-N-[[1-(2-

132
o CzH2CILN,O | methyl-1-
H?N u)hij requires 430; pyrrolidinyl)cyclopentyl](phen
“ 1.93 yhmethyllbenzamide
133 Found 465 (MH*) | (£)-2-chloro-N-[[1-(2-methyl-
o F CasHz>CIFsN,O | 1-
ol " Q%EF requires 464, pyrrolidinyl)cyclopentyl](phen
2.15 yl)methyl]-3-
(trifluoromethyl)benzamide
134 Found 417 (MH'") | (2)-2,6-dichloro-N-{phenyl[1-
C}* jjé CasH26>°CIoN;0 (1-
i requires 416; pyrrolidinyl)cyclopentyl)meth
@ 1.99 yl}benzamide
135 Found 451 (MH") | (£)-2-chloro-N-{phenyl[1-(1-
CL J\é/i\ Ca24H26CIF3N,O | pyrrolidinyl)cyclopentyl)meth
N EF requires 450 yl}-3-
(trifluoromethyl)benzamide
136 we T Found 381 (MH") | (x)-2-methyl-6-(methyloxy)-
C;N C24H32N20, N-[2-methyl-1-phenyl-2-(1-
M=o requires 380; pyrrolidinyl)butyllbenzamide
“=°\5/ %o, 1.83 & 1.87
137 He H, Found 439 (MH") | (#)-2-chloro-N-[2-methy!-1-
C/N CasH26>CIFsN,O | phenyl-2-(1-
AN o requires 438, pyrrolidinyl)butyl]-3-
¢ 211 & 2.17. (trifluoromethyl)benzamide

104
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138 Found 421 (MH") | (£)-N-[[1-
qpo A CasH27F3N20; (dimethylamino)cyclopentyl](
we e, B requires 420; phenyl)methyl]-2-
A 2.19. (methyloxy)-5-
f (trifluoromethyl)benzamide
139 Found 371 (MH") | ()-N-[[1-
Q\QO 2 C2H27,FN2O, (dimethylamino)cyclopentyl](
H,c’N\cu, uﬁ requires 370, phenyl)methyl]-4-fluoro-2-
i 1.99. (methyloxy)benzamide
140 He Hy Found 503 (MH") | (2)-2-(methyloxy)-N-[2-
GN>§Y/© CosHasFgNLO2 methyl-1-phenyl-2-(1-
N =0 ¢ . requires 502; pyrrolidinyhbutyl]-4,6-
H,c—© . 2.23&2.27. bis(trifluoromethyl)benzamid
e
F LF
141 HC  cH, Found 415 (MH") | 2-bromo-6-methyl-N-[2-
C"W C22H277gBrN20 methyl-1-phenyl-2-(1-
H;C\é/sr requires 414; pyrrolidinyl)propyl]benzamid
1.84, e chiral
142 he H Found 365 (MH") ' (2)-2,6-dimethyl-N-[2-methyl-
C/N>§T/® CasH3oN,0 1-phenyl-2-(1-
PN =0 requires 364, pyrrolidinyl)butyllbenzamide
“=°6/CH= 1.86 & 1.94. '
143 o oHy Found 491 (MH") [ (2)-N-[2-(dimethylamino)-2-

C24H28F6N202
requires 490;
2.26.

ethyl-1-phenylbutyl]-2-
(methyloxy)-4,6-
bis(trifluoromethyl)benzamid

e

105
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144 HC  cH, Found 425 (MH") | (+)-2-chloro-N-[2-methyl-1-
C/N CaH2°CIFsN,O | phenyl-2-(1-
HN
Y requires 424, pyrrolidinyl)propyl}-3-
¢ 2.0. (trifluoromethyl)benzamide

145 Found 353 (MH") | (£)-N-{[1-
Q\ﬁ;x oA C22H2sN20, (dimethylamino)cyclopentyl](
ne' en, ”Aé requires 352; phenyl)methyl]-2-
1.93. (methyloxy)benzamide
146 G CH, Found 371 (MH") | 3-chloro-2-methyl-N-[2-
GNW C,H*CIN,O methyl-1-phenyl-2-(1-
&CH’ requires 370; pyrrolidinyl)propyl]benzamid
1.98. € chiral
c
147 HC,  CH, Found 351 (MH") | 2,6-dimethyl-N-[2-methyl-1-
CNXf@ CaH3oN0 phenyl-2-(1-
”=°\ESO/°“= requires 350; pyrrolidinyl)propyl]benzamid
1.89. e chiral
148 Found 429 (MH") | (x)-N-[[1-
Q\QO o C26H32N,0; (dimethylamino)cyclopentyl](
he' Non, H O requires 428; phenyl)methyl)-4-
232. (methyloxy)-3-
O biphenylcarboxamide
149 HC, CH, Found 351 (MH") | 2,5-dimethyl-N-[2-methyl-1-
CN)?L/@ . CaaH3oNO phenyl-2-(1-
5/% requires 350; pyrrolidinyl)propyl]benzamid
1.94 . e chiral
H,C
150 Found 351 (MH") | (¢)-2,6-dimethyl-N-[2-methyl-

H,C  cH,
O
Hy

HN
0
c CH,

C2H3N0
requires 350
1.80.

1-phenyl-2-(1-
pyrrolidinyl)propyllbenzamid
e

Do
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151 H,G CH, Found 365 (MH") | 2,4,6-trimethyl-N-[2-methy!-
CJN N CaHaoNz0 1-phenyl-2-(1-
© requires 364; pyrrolidinyt)propyllbenzamid
e o 1.88. e chiral
CH,
152 HC. CH, Found 387 (MH") | 2-chloro-6-(methyloxy)-N-[2-
CNXp CaHz*CIN,O; | methyl-1-phenyl-2-(1-
" requires 386; pyrrolidinyl)propyllbenzamid
c'\éfo\“ﬁ 1.84. e chiral
153 HC, CH, Found 499 (MH) | 3-bromo-2-(methyloxy)-N-[2-
CNW CasHae*BrFsN,02 | methyl-1-phenyl-2-(1-
O, requires 498; pyrrolidinyl)propy!]-5-
F o 2.28 . (trifluoromethyl)benzamide
F¥ chiral
154 Gt Found 365 (MH") | (£)-2,6-dimethyl-N-[2-methyi-
Q CaHa:N0 '2-(2-methyl-1 -pyrrolidinyl}-1-
CH,HN ° requires 364, phenylpropyljbenzamide
e * 2.00.
155 H,C CH; Found 405 (MH") | 2-methyl-N-[2-methyl-1-
GN TN CaaHarFaN,O phenyl-2-(1-
o, requires 404; pyrrolidinyl)propyl]-5-
219. (trifluoromethyl)benzamide
FF \ chiral
156 RC  cH, Found 415 (MH") | 3-bromo-2-methyl-N-[2-
CNW C2Hz°BrN,O methyl-1-phenyl-2-(1-
o, requires 414, pyrrolidinyl)propyi]benzamid
212 e chiral
167 Found 355 (MH*) | 3-fluoro-2-methyl-N-[2-

C22H27FN20
requires 354;
1.96.

methyl-1-phenyl-2-(1-
pyrrolidiny!)propyllbenzamid

e chiral

b
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158 HC CH, Found 425 (MH") 1 2,4 6-trichloro-N-[2-methyl-1-
GN CatHz®ClN,O | phenyl-2-(1-
HN
° requires 424, pyrrolidinyl)propyl]benzamid
Cl
211, e chiral
Ci
159 Hs e, Found 517 (MH") | (2)-N-[2-ethyl-1-phenyl-2-(1-

CazsHaoFsN202
requires 516;
2.32 .

pyrrolidinyl)butyl]-2-
{methyloxy)-4,6-
bis(trifluoromethyl)benzamid
e

163 Q\Qo ji
A

C22H2sF3N0;
requires 406;
2.05.

160 Found 365(MH") [ (x)-2,6-dimethyl-N-[2-methyl-
C24H32N20 2-(2-methyl-1-pyrrolidinyl)-1-
requires 364; phenylpropyl]benzamide
1.96.

161 Found 371 (MH") | 2-chloro-3-methyl-N-[2-
C22H27*°CIN,O methyl-1-phenyl-2-(1-

&Cl requires 370; pyrrolidinyl)propyl]benzamid
1.89. e chiral
CH,
| 162 H=°><c'u/,® Found 445 (MH") | 5-bromo-3-methyl-2-
C" a4y CasHz "BIN,O, | (methyloxy)-N-[2-methyl-1-
/5[0\6“3 requires 444; phenyl-2-(1-
o o, 215 pyrrolidinyl)propyllbenzamid
e chiral
Found 407 (MH") | (2)-N-[[1-

(dimethylamino)cyclopentyl]{
phenylmethyl]-2-
[(trifluoromethy!)oxylbenzami
de

164 Q\p
'CHJ
(o]
&
[¢]

Found 387 (MH")
C2H2r*CIN,O,
requires 386;
2.10.

(z)-4-chloro-N-[[1-
(dimethylamino)cyclopentyl](
phenyl)methyl]-2-
(methyloxy)benzamide

108
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165 N E Found 503 (MH") | 2-(ethyloxy)-N-[2-methyl-1-

CNJ: ’ w F CasHaFeN,0, | phenyl-2-(1-

° ca: ° requires 502; pyrrolidinyl)propyl}-4,6-
2.21. bis(trifluoromethyt)benzamid
e chiral
166 HaHiC A Found 339 (MH") | (2)-N-[2-(dimethylamino)-2-
“=“H\’; HJQ CaH3oN,0 methyl-1-phenylbutyl])-2,6-
o °o requires 338; dimethylbenzamide

1.75.

167 PE Found 463 (MH") | (1)-6-bromo-2-fluoro-N-[2-

. 0 oh, CasHas"BIFN,O, | methyl-2-(2-methyl-1-
HJC’O\@L” I CH, requires 462, pyrrolidinyl)-1-phenylpropyl]-
B () 244" 3-(methyloxy)benzamide
168 e My HiC P Found 339 (MH") | ()-N-[2-(dimethylamino)-2-
ey N CasHsoN,0 methyl-1-phenylbutyl]-2,6-
- o requires 338; dimethylbenzamide
1.71&1.76 .

169 E Found 367 (MH") | (£)-N-[2-(dimethylamino)-2-
C,4sHasN0 ethyl-1-phenylbutyl]-2,4,6-
requires 366; trimethylbenzamide
1.87.

170 E Found 373 (MH") | (2)-3-chloro-N-[2-
Ca2Hz°CIN,O (dimethylamino)-2-ethyl-1-
requires 372; phenylibutyl]-2-

1.85. methylbenzamide
171 O & E Found 393 (MH") | (x)-N-[2-ethyl-1-phenyl-2-(1-
Y W;J;?/ CasHagN2O pyrrolidinyl)butyl]-2,4,6-
requires 392; trimethylbenzamide
2.02.
172 o I E Found 425 (MH") | (£)-2,3,6-trichioro-N-[[1-
hew SN C21H2CIsN,O (dimethylamino)cyclopentyl)(
&,y o b requires 424; phenyl)methyl]benzamide

2.25.

WA
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173 | N Found 503 (MH") [ N-[[1- |
H,c\ g > CasHaFeN,0, | (dimethylamino)eyclopentyl]( |
ne 0 ° c.j: requires 502; phenyl)methyl]-2-(ethyloxy)-
2.18. 4,6-bis(trifluoromethyl)
benzamide chiral
174 Found 399 (MH") | (£)-3-chloro-N-[2-ethyl-1-
C2:H31*CIN,O phenyl-2-(1-
requires 398; pyrrolidinyl)butyl]-2-
2.12. methylbenzamide
175 Found 417 (MH") | (£)-2-bromo-N-[2-
C22H2"°BrN,O (dimethylamino)-2-ethyl-1- |
requires 416; phenylbutyl]-6-
1.81. methylbenzamide ;
176 Found 339 (MH") | (1)-N-[2-(dimethylamino)-2-
CaoHaoN;0 methyl-1-phenylbutyl}-26-
’ requires 338; dimethylbenzamide
1.63. _
177 L CHH;?@\K‘ Found 393 (MH") | (x)-N-[2-(dimethylamino)-2-
LIT I Ca2H2F N0 methyl-1-phenylbutyl]-2-
requires 392; methyl-5-
1.85 & 2.03. (trifluoromethyl}benzamide
178 Found 395 (MH") | (+)-N-[2-ethyl-1-phenyl-2-(1-
CasH3N20, pyrrolidinyl)butyl]-2-methy!-6-
requires 394; (methyloxy)benzamide
1.86.
179 Found 379 (MH") | ()-N-[2-ethyl-1-phenyl-2-(1-
G« 9 N T CasHaN,O pyrrolidinyl)butyl]-2,6-
@ ' requires 378; dimethylbenzamide
1.89.
180 e ”‘n Found 339 (MH") | N-[2-(dimethylamino)-2- :
oy o CazHaoN20 methyl-1-phenylbutyl]-2,3- |

requires 388;
1.90.

dimethylbenzamide chiral
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181

Found 443 (MH")
C24H317QBI'N20

(£)-2-bromo-N-[2-ethyl-1-
phenyl-2-(1-

requires 442; pyrrolidinyl)butyl]-6-
2.00. methylbenzamide

182 Found 353 (MH") [ ()-N-[2-(dimethylamino)-2-

C,3H3N0 ethyl-1-phenylbutyl}-2,6-
o requires 352; dimethylbenzamide
1.82.

183 he “’H“=C Found 359 (MH") | (1)-2-chloro-N-[2-

N C21H2°CIN,O (dimethylamino)-2-methyl-1-
“ °° requires 358; phenylbutyl]-6-
1.88 & 1.91. methylbenzamide

184 e "’n )(Q\,J Found 413 (MH") | (z)-2-chloro-N-[2-

TILT T C21H24PCIFsN,O | (dimethylamino)-2-methyi-1-
requires 412; phenylbutyl]-3-
2.09 & 2.21. (trifluoromethyl)benzamide

185 Found 433 (MH") | (%)-N-[2-ethyl-1-phenyl-2-(1-

el F CasH3iF3NO pyrrolidinyl)butyl]-2-methyl-5-
requires 432; (trifluoromethyl)benzamide
2.20.

186 Found 369 (MH") [ (£)-N-[2-(dimethylamino)-2-
C23H32N,0; ethyl-1-phenylbutyl]-2-
requires 368; methyl-6-

1.74 . (methyloxy)benzamide
187 " ) q O @ Found 467 (MH") | (2)-3',5-dichloro-N-[[1-
\ZH, I Ca7H26°Cl,N,0 (dimethylamino)cyclopentyl](
O O . requires 466; phenyl)methyl]-2-
23 biphenylcarboxamide
188 e Found 407 (MH") | (¢)-N-[2-(dimethylamino)-2-
Ny WR@Z( CasHasFsN,O ethyl-1-phenylbutyl]-2-
requires 406; methyl-5-
2.08. (trifluoromethyl)benzamide

111
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189 Found 433 (MH") | (2)-3'-chloro-N-[[1-
i N ‘ CH2 CIN,O (dimethylamino)cyclopentyl)(
e C ‘ requires 432; phenyl)methyl]-2-
“ 2.0 biphenylcarboxamide
190 Hew, Found 421 (MH") | (£)-3,5-dichloro-N-[[1-
H,c\g/nmjéc CH26PCILN,0; | (dimethylamino)cyclopentyl}(
°“’© ° requires 420; phenyl)methyl])-2-
212 (methyloxy)benzamide
191 ! Found 468 (MH") | (%)-3',4-dichloro-N-{[1-
C,7Hz>3CLN,O (dimethylamino)cyclopentyl](
requires 467; phenyl)methyl]-2-
23 biphenylcarboxamide
192 Found 473 (MH") | (2)-N-[2-methyl-1-phenyl-2-
C24H26FsN2O (1-pyrrolidinyhbutyi]-2,6-
requires 472; bis(trifluoromethyl)benzamid
1.97. e
193 Found 459(MH) | N-[[7-
<G OHy Ca23H24FsNO {dimethylamino)cyclopentyl](
. N> on, Requires 458; phenyl)methyi]-2,4-
' 2.20 bis(triflucromethyl)benzamid
e chiral
194 Found 459(MH*) | N-[2-methyl-1-phenyl-2-(1-
<t o 0 CaaH2eFsN;O pyrrolidinyl)propyl]-2,4-
F H e ch, Requires 458; bis(trifluoromethyl)benzamid
: 2.21 e chiral
195 Found 471(MH") | (£)-N-[1-(1-
<t o N, C24H24F N0 azetidinyl)cyclopentyl](pheny
E N Requires 470; )methyl]-2,4-
I 2,24 bis(trifluoromethyl)benzamid
e
196 Found 485(MH") | ()-N-{phenyl[1-(1-
F FO O CasH26FsN2O pyrrolidinyl}cyclopentyl]meth
. i Requires 484; yi}-2,4-
2.28 bis(trifluoromethyl)benzamid

e

112
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197 Found 447(MH") | (¢)-N-[2-(dimethylamino)-2-
<o o4, CooH24FeN20O methyl-1-phenylbutyl]-2,4-
N ﬂHac Mo, Requires 446; bis(trifluoromethyl)benzamid
I H,C 2.16 e
198 ; Found 475(MH") | N-{[1-
CH, o FN-F CasH24FsN2O2 (dimethylamino)cyclopentyl](
”:C'hg’! Requires 475; phenyl)methyl]-2-hydroxy-
Ho ) 1.97 4,6-bis(triflucromethyl)
benzamide chiral
199 ] Found 515(MH") | (2)-2-(methyloxy)-N-
C\Ng o F-F Ca6H2sFsN20; {phenyl[1-(1-
N . Requires 514; pyrrolidinyl)cyclopentyllmeth
zm Ir 2.33 yl}-4,6-
bis(trifluoromethyl)benzamid
e
200 ] Found 477(MH") | (¢)-N-[2-(dimethylamino)-2-
oy o "N-F CasH26FsN20> methyl-1-phenylbutyi]-2-
”:C;:; N ] Requires 476; (methyloxy)-4,6-
HC 3H, I 2.21 bis(trifluoromethyl)benzamid
e
201 Found 439 (MH") | (z)-2-chloro-N-[[1-
Moo K \(Q\CF CasH2>°CIF3N,0 | (dimethylamino)cyclohexyl](p
&, ol requires 438; henyl)methyl]-3-
2.16. (trifluoromethyl)benzamide
202 c Found 405 (MH") " (+)-2,6-dichloro-N-[[1-
Moo n\’p CazH26°CloN,O (dimethylamino)cyclohexyl)(p
¥ requires 404, henyl)methyllbenzamide
CH, o ¢
1.90.
203 o HC Found 353 (MH") | (£)-N-[[3-
MO R'\H:Q C2H25N202 (dimethylamino)tetrahydro-3-
(‘;H3 8 requires 352; furanyl)(phenyl)methyl}-2,6-
1.70 and1.72. dimethylbenzamide

113
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204 Q. HeC P Found 369 (MH") | (+)-N-[[3-
HCw Hp C22H2N,0;5 (dimethylamino)tetrahydro-3-
EHJ 0, O requires 368; furanyl](phenyl)methyi]-2-
’ 1.75 and 1.77. methyl-6-
(methyloxy)benzamide
205 R P Found 427 (MH") | (2)-2-chloro-N-[(3-
MO S\HQ\CF‘ C21H2:°CIFsN,0O, | (dimethylamino)tetrahydro-3-
°|“a o« requires 426; furanyl](phenyl)methyl]-3-
1.94 and1.96. (trifluoromethyl)benzamide
206 P Found 353 (MH") | (£)-N-[[3-
Ca2HzsN,0, (dimethylamino)tetrahydro-3-
requires 352; furanyl](phenyl)methyl]-2,3-
1.74 and 1.76. dimethylbenzamide
207 A Found 459 (MH") | N-[[1-
Ca3H24FsN,O (dimethylamino)cyclopentyl](
requires 458; phenyl)methyl]-2,6-
1.97. bis(trifluoromethyl}benzamid
e chiral
208 A Found 459 (MH") | N-[2-methyl-1-phenyl-2-(1-
Ca3H24FeNO pyrrolidinyl)propyl}-2,6-
requires 458; bis(triftuoromethyl)benzamid
1.92. e chiral
209 A Found 473 (MH") | (£)-N-[2-methyl-1-phenyl-2-
CaaH2sFsN2O (1-pyrrolidinyl)butyl]-2,6-
requires 472; bis(trifluoromethyl)benzamid
2.05 & 2.09. e
210 PE Found 421 (MH") | ()-3,5-dichloro-2-

CaoH25>°CIoN,O,
requires 420;
2.53*,

(methyloxy)-N-[2-methyl-1-
phenyl-2-(1-
pyrrolidinyl)propyl]benzamid
e

\h
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211 PE Found 431 (MH") [ (2)-5-bromo-2-(methyloxy)-
0 M, CxH,7°BrN,O, N-[2-methyl-1-phenyl-2-(1-
B’d N requires 430; pyrrolidinyl)propyljbenzamid
1 Q 2.57*, e
212 PE Found 399 (MH") | (2)-N-[2-methyl-1-phenyl-2-
O o Ve C27HaNO (1-pyrrolidinyl}propyl]-2-
N Me requires 398; biphenylcarboxamide
O C‘) 2.47".
213 PE Found 387 (MH") | ()-4-chloro-2-(methyloxy)-
o oh, CH2>°CIN,O, N-[2-methyl-1-phenyl-2-(1-
dﬂ CH, requires 386; pyrrolidinyl)propyllbenzamid
' N
o 9 Q 2.49*. e
CH,
214 PE Found 425 (MH") | (x)-2-chioro-N-[2-methyl-1-
o O oH, Ca2H24PCIFsN,O | phenyl-2-(1-
N CH, requires 424; pyrrolidinyl)propyl]-5-
H
0 2.45". (trifluoromethyl)benzamide
F
F
F
215 PE Found 409 (MH") | (¢)-4-fluoro-N-[2-methyl-1-
E i FQ CH, C2Hz4F4NO phenyl-2-(1-
Nl CH, requires 408; pyrrolidinyl)propyl]-2-
. D 2.39%. (trifluoromethyl)benzamide
216 PE Found 409 (MH") | (2)-2-fluoro-N-[2-methyl-1-
elre Y en, CazHasFaNzO phenyl-2-(1-
N CH, requires 408, pyrrolidinyl}propy!]-6-
N
F Q 2.56". (trifluoromethyl)benzamide
217 PE Found 431 (MH") | 5-bromo-N-[[1-

C22H277QBFN202
requires 430;
2.54*,

(dimethylamino)cyclopentyl](
phenyl)methyl]-2-
(methyloxy)benzamide chiral

115

\25



WO 2006/067423

PCT/GB2005/004951

218 PE Found 387 (MH*) | 4-chloro-N-[[1-
0 C2H22°CIN,O, | (dimethylamino)cyclopentyl)(
d N N requires 386; phenyl)methyl]-2-
o ‘é’::’sc on, 2.54". (methyloxy)benzamide chiral
219 PE Found 409 (MH*) | N-[{1-
£ 0 Et'cu, CaHaF4N2O (dimethylamino)cyclopentyl)(
&H requires 408; phenyl)methyl}-2-fluoro-6-
F 2.47". (trifluoromethyl)benzamide
FF chiral
220 PE Found 459 (MH®) | (£)-5-bromo-4-ethyl-2-
0 cH, C24H3:"°BrN,O; (methyloxy)-N-[2-methyl-1-
B';Q)k N requires 458; phenyl-2-(1-
1»4, D 2.81%, pyrrolidinyl)propyl}benzamid
CH, e
221 PE Found 421 (MH®) [ (1)-2-(methyloxy)-N-[2-
o cH, CaHxF3NLO, methyl-1-phenyl-2-(1-
N CH, requires 420; pyrrolidinyl)propyl]-3-
O\H ﬂ? 2.63". (trifluoromethyl)benzamide
F CH,
T
222 PE Found 381 (MH") | (#)-3,5-dimethyl-2-
HC~o @ %, Ca4H32N20, (methyloxy)-N-[2-methyl-1-
"’C\b)\u N requires 380; phenyl-2-(1-
tH, Q 2.52%. pyrrolidinyl)propyl]benzamid
e
223 PE | Found 383 (MH") | (¢)-2,6-bis(methyloxy)-N-[2-
HC cH, C.3H30N203 methyl-1-phenyl-2-(1-
& N requires 382; pyrrolidinyl)propyl]benzamid
% " O 2,77 e
224 PE Found 415 (MH") | (¢)-4-chloro-N-[2-methyl-1-
0 ch, C24H2,*CIN,O, phenyl-2-(1-
Dik N requires 414; pyrrolidinyl)propyl}-2-
o ?\\Q 3.05%. (propyloxy)benzamide
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225 PE Found 387 (MH") | (z)-2-chioro-5-(methyloxy)-
R on, C2H2*CIN,O; N-[2-methyl-1-phenyl-2-(1-
N CH, requires 386; pyrrolidinyl)propyl]benzamid
" C‘) 253", e
O~ch,
226 PE Found 397 (MH") | (1)-2-(ethyloxy)-4-
/d"\%, C2:H32N20;5 (methyloxy)-N-[2-methyl-1-
o™ requires 396; phenyl-2-(1-
"o ‘ch 2.58*. pyrrolidinyl)propyllbenzamid
e
227 PE Found 389 (MH") | ()-2,4-difluoro-6-
Fo0 cH, CaHaF N0, {methyloxy)-N-[2-methyl-1-
ﬁkg ; CH, requires 388; phenyl-2-(1-
. Q Q 247", pyrrolidinyl)propyllbenzamid
CH, o
228 PE Found 375 (MH") | (&)-2-chloro-3-fluoro-N-[2-
a O H, C21H24*°CIFN,O methyl-1-phenyl-2-(1-
F\©/\k N CH, requires 374; pyrrolidinyl)propyl]benzamid
Q 2.86". e
229 PE Found 351 (MH") | (1)-2,4-dimethyl-N-[2-methyl-
0 qﬁ” C23H30N0 1-phenyl-2-(1-
d N requires 350; pyrrolidinyl)propyl]benzamid
He o 2.84". e
230 PE Found 449 (MH") | 6-bromo-N-[[1-
f 0 Ca2H26""BrFN,0O, (dimethylamino)cyclopentyi](
”ﬁL” requires 448; phenyl)methyl]-2-fluoro-3-
Br H:C/N\CH, 2.45* (methyloxy)benzamide chiral
PE Found 443 (MH") | (%)-3-chloro-2-fluoro-N-[2-

231
F
ct ! nd CHs
F

C22H2°CIFN,0
requires 442;
2.94,

methyl-1-phenyl-2-(1-
pyrrolidinyl)propyl]-6-
(trifluoromethyl)benzamide
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232 P Found 337 (MH®*) | (£)-N-[[1-
OE? o CaoHzN0 (dimethylamino)cyclopentyl](
N)\\Q requires 336; phenyl)methyl]-2-
H;C’N on, e 1.86. methylbenzamide
233 Hs A Found 517 (MH*) | ()-N-[2-(hexahydro-1H-
He My, ° CasHaoFsN20; azepin-1-yl)-2-methyl-1-
O requires 516; phenylpropyl]-2-(methyloxy)-
F 2.32. 4.6-
bis(trifluoromethyl)benzamid
e
234 £ f A Found 453 (MH") | (¢)-2-chloro-N-[2-
o, © C24H2°CIFsN,O | (hexahydro-1H-azepin-1-yl)-
H’S)%? requires 452; 2-methyl-1-phenylpropyl]-3-
O 0 2.21. (trifluoromethyl)benzamide
235 PE Found 401 (MH") | (£)-2-chloro-N-[2-methyl-2-
a O o, C23H2°CIN,O, (2-methyl-1-pyrrolidiny!)-1-
dL N[ requires 400; phenyipropyl]-6-
19 e 2.48". (methyloxy)benzamide
236 PE | Found 397 (MH") | (+)-N-[2-methyl-2-(2-methyl-
HC~ %, C24H35N,05 1-pyrrolidinyl)-1-
&; N C}TSW requires 396; phenylpropyl]-2,6- |
o, 2,79, bis(methyloxy)benzamide
237 PE Found 401 (MH") | (¢)-2-chloro-N-[2-methyl-2-
o O e, Ca23H2>CIN,O, (2-methyl-1-pyrrolidinyl)-1-
Q)\ N requires 400; phenylpropyl]-5-
Q‘CH’ 2.53*. (methyloxy)benzamide
O~cw,
238 PE Found 403 (MH") | (%)-2,4-difluoro-N-[2-methyl-
F Qﬁm Ca3HzF2NO2 2-(2-methyl-1-pyrrolidinyl)-1-
/dL WA requires 402; phenylpropy]-6-
F %n, Q—m, 2.52*, (methyloxy)benzamide
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239 PE Found 389 (MH") { (+)-2-chloro-3-fluoro-N-[2-
| %ﬂ, C2H2SCIFN,O | methyl-2-(2-methyl-1-
F\bj\” C)iﬂc,n requires 388; pyrrolidinyl)-1-
2.89*, phenylpropyllbenzamide
240 PE Found 365 (MH") | (2)-2,5-dimethyl-N-[2-methyl-
W9 cH, Cz4H32N0 2-(2-methyl-1-pyrrolidinyl)-1-
N requires 364, phenyipropyljbenzamide
@/‘L e 2.66*.
241 PE Found 365 (MH") | (1)-2,4-dimethyl-N-[2-methyl-
Qﬁ, CoH32N,0 2-(2-methyl-1-pyrrolidinyl)-1-
” /dlc 'E C;:”’ requires 364, phenylpropyllbenzamide
' 2.94*,
242 PE Found 379 (MH") | (4)-2,4,6-trimethyi-N-[2-
H, 9 Qﬁ‘ CasHasNO methyl-2-(2-methyl-1-
Hcﬁ:‘f C_;:"' requires 378, pyrrolidinyl)-1-
' 2.5%, phenylpropyllbenzamide
243 PE Found 439 (MH") | (£)-2,4,6-trichloro-N-[2-
a 9 % C22H25°ClN,O methyl-2-(2-methyl-1-
ﬁ\ L CHC’H requires 438; pyrrolidinyl)-1-
“ o O 2.91%. phenylpropyllbenzamide
244 PE Found 381 (MH") | (2)-2-methyl-N-[2-methyl-2-
e Qﬂ C24H32N0, (2-methyl-1-pyrrolidinyl)-1-
d W requires 380; phenylpropyl]-4-
2. o (e 2.84*, (methyloxy)benzamide
245 PE Found 457 (MH") | (%)-3-chloro-2-fluoro-N-[2-
e oQ\pc ) CzHasCIF.N,O | methyl-2-(2-methyl-1-
H <N_7‘°"’ requires 456; pyrrolidinyl)-1-phenylpropyl]-
{ 2.97*. 6-(trifluoromethyl)benzamide
246 PE Found 459 (MH") | 5-bromo-N-[[1-
0 % Ca4H31"BrN;O; | (dimethylamino)cyclopentyl](
e’ﬁ\\” N requires 458; phenyl)methyl]-4-ethyl-2-
T::’c - 2.84*, (methyloxy)benzamide chiral

™
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247

Found 421 (MH")
Ca3H2F3N20,
requires 420,
2.67".

N-[[1-
(dimethylamino)cyclopentyl](
phenyl)methyl]-2-
{methyloxy)-3-
(trifluoromethyl)benzamide

chiral
248 Found 381 (MH) | N[[1- 7
C24H32N0; (dimethylamino)cyclopentyl]( ;
requires 380; phenyl)methyl]-3,5-dimethyl- :
2.54*, 2-(methyloxy)benzamide
chiral
249 Found 415 (MH*) | 4-chloro-N-[[1-
C24H3:*CIN,O, (dimethylamino)cyclopentyl](
requires 414, phenyl)methyl]-2-
3.21*, (propyloxy)benzamide chiral
250 Found 389 (MH") | N-[[1-
Co2H26F N0, (dimethylamino)cyclopentyl]{
requires 388, phenyl)methyl]-2,4-difluoro-
2.51%, 6-(methyloxy)benzamide
chiral
251 Found 367 (MH") | N-[[1-
C23H30N20; (dimethylamino)cyclopentyl](
requires 366; phenyl)methyl]-2-methyl-4-
2.98*. (methyloxy)benzamide chiral
252 Found 459 (MH") | 2,6-dichloro-N-[2-methyl-1-
C2:H25CLLF3N;O | phenyl-2-(1-
requires 458; pyrrolidinyl)propyl}-3-
2.07 (trifluoromethyl)benzamide

chiral

A\
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253 MG CH, A Found 473 (MH") | 2-methyl-N-[2-methyl-1-
d@ Co4Hzs FeNO phenyl-2-(1-
M requires 472; - pyrrolidinyl)propyl]-4,6-bis-
e 2.22. (trifluoromethylbenzamide
chiral
CF,

Example 253: 2-Methyl-N-[2-methyl-1 -phenyl-2-(1-pyrrolidinyl)bropyl]-4,6-
bis(trifluoromethyl}benzamide chiral — alternative method

Me e Me e
C i
NH, —ee HN 0
(+)

Me CF,

CF,

A mixture of 2-methyl-4,6-bis(trifluoromethyl)benzoyl chloride and methyl 2,4-
bis(trifluoromethyl)benzoate (approximately 0.5mmol) prepared as described in D53 was
dissolved in dry DCM (3ml) and treated with (+)-[2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyllamine D6 (109mg, 0.50mmol) and triethylamine (140ul, 1.00 mmol) and
left overnight at room temperature. The volatile components were removed under
reduced pressure and the residue chromatographed on silica gel. Elution with 0-80%
ethyl acetate in pentane gave the title product as an gum (127mg, ca.54%). 'H NMR
(CDCl3) &: 0.90 (3H, s), 1.01 (3H, s), 1.70 (4H, overlapping m), 2.47 (3H, s), 2.63 (4H,
overlapping m), 4.84 (1H, d, J = 2.8 Hz), 7.16 (1H, br s), 7.26 — 7.38 (5H, overlapping m)
7.67 (1H, s), 7.77 (1H, s). Mass Spectrum (Electrospray LC/MS): Found 473 (MH")
Ca4H26FsN,0 requires 472. Ret time 2.24 min.

This was converted to the hydrochloride salt (white solid, 140mg) by addition of excess
1M HCI in ether to a chioroform solution of the amine and removal of the solvent under

reduced pressure.

|5
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Example 254: 4-Chloro-N-[[1-(dimethylamino)cyclopentyl](phenyl) methyl] -2- \ 7>
methylbenzamide chiral

Me~
N

-_— Me HN (o]

Me NHz Me

| Mew
X
c.
5 A mixture of {1-[amino{phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer 2 (80mg,
0.37 mmol), 4-chloro-2-methylbenzoic acid (68mg; 0.40mmol), HOBt (61mg; 0.40mmol)
and PS-DCC (310mg of 1.3 mmol/g loading, 0.40mmol) in DCM (4ml) was shaken
overnight. Saturated aqueous sodium bicarbonate was added and the mixture separated
with a phase-sep cartridge and the organics applied directly to SCX resin. Elution with
10 DCM, methanol and then 1M ammonia in methanol, followed by chromatography eluting
with 12 — 100% ethyl acetate — pentane (SP4 Biotage) afforded the title product (64mg;
43%). 'H NMR (CDCly) 8: 0.9 - 1.0 (1H, m), 1.25 — 1.40 (1H, m), 1.4 — 1.6 (2H, m), 1.6 —
1.75 (2H, m), 1.8 — 1.9 (2H, m), 2.22 (6H, s), 2.41 (3H, s), 5.09 (1H, d, J = 5Hz), 7.07 (1H,
d, J = 5Hz), 7.2 - 7.4 (8H, m). Mass Spectrum (Electrospray LC/MS): Found 371 (MH").
15 CxH,*°CIN,O requires 370, Ret. time 2.26 min. The title product was converted to the
corresponding hydrochloride salt.

Example 255: 2,4-Dichloro-N-[[1-(dimethylamino)cyclopentyl](phenyl)methyl]-6-
(methyloxy)benzamide chiral

Me\}‘l

— Me HN__oO

Me\}q

Me NH, cl OMe
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A mixture of {1-[amino(phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer 2 (80mg,
0.37 mmol), 2,4-dichioro-6-(methyloxy)benzoic acid (88mg; 0.40mmol), HOBt (61mg;
0.40mmol) and PS-DCC (310mg of 1.3 mmol/g loading, 0.40mmol) in DCM (4mi) was
shaken overnight. Saturated aqueous sodium bicarbonate was added and the mixture
separated with a phase-sep cartridge and the organics applied directly to SCX resin.
Elution with DCM, methanol and then 1M ammonia in methanol, followed by
chromatography eluting with 12 — 100% ethyl acetate — pentane (SP4 Biotage) afforded
the title product (133mg; 79%). 'H NMR (CDCl,) &: 0.95 — 1.10 (1H, m), 1.25 — 1.35 (1H,
m), 1.40 — 1.60 (2H, m), 1.60 - 1.75 (2H, m), 1.80 — 1.90 (2H, m), 2.22 (6H, s), 3.82 (3H,
s), 5.08 (1H, d, J = 5Hz), 6.82 (1H, d, J = 2Hz), 7.02 (1H, d, J = 2Hz), 7.07 (1H, m), 7.22 -
7.33 (3H, m), 7.44 — 7.46 (2H, m). Mass Spectrum (Electrospray LC/MS): Found 421
(MH*). C,5H,6*°CIN,O; requires 420. Ret. time 2.34 min. The title product was converted
to the corresponding hydrochloride salt. 2,4-Dichloro-6-(methyloxy)benzoic acid can be
prepared as described by G. E. Stokker, A. W. Alberts, P. S. Anderson, E. J. Cragoe Jr.,
A. A. Deana, J. L. Gilfillan, J. Hirshfield, W. J. Holtz, W. F. Hoffman, J.W. Huff, T.J. Lee,
F.C. Novello, J.D. Prugh, C.S. Rooney, R.L.. Smith, A K. Willard J Med Chem, 1986,
29(2), 170.

Example 256: 2,4-Dichloro-6-(methyloxy)-N-[2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyl]benzamide chiral

Me Me

Me, Me ‘ N
(+) (:F - HN 0
NH,

Cl (o)
“Me

Cl
To a solution of (+)—[2¥methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]amine D6 (0.10g;
0.458mmol) and triethylamine (0.15ml; 1mmol) in DCM (3ml) was added a solution of 2,4-
dichloro-6-methyloxybenzoyl chloride (0.13g; 0.540mmol) in DCM (2ml). After 1 h.
saturated aqueous sodium hydrogen carbonate (8ml) was added and the mixture shaken
for 2 minutes. The organic layer was passed through a phase separation cartridge and the
solvent removed under reduced pressure. The residue was dissolved in the minimum of
DCM and applied to a 10g silica gel column. Elution with 0 — 100% ethyl acetate in

pentane gradient and removal of solvent under reduced pressure afforded the title
123
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compound as a colourless gum (0.14g: 72%). '"H NMR (CDCl;) &: 0.91 (3H, s), 0.96 (3H,
s), 1.60-1.80 (4H, m), 2.55-2.75 (4H, m), 3.82 (3H, s), 4.76 (1H, d, J = 2.4Hz), 6.81 (1H, d,
J = 1.6Hz), 7.02 (1H, d, J = 1.6Hz), 7.20-7.50 (6H, m). Mass spectrum (Electrospray
LC/MS). Found 421 (MH*). CzH26°ClN;O; requires 420. Ret. Time: 1.97min.

Examples 257: (1)-2-(Methyloxy)-N-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)butyl]-4,6-
bis(trifluoromethyl)benzamide Diastereoisomer Pair 1 and Diastereoisomer Pair 2

Me
O
e

e F.C o
3 “Me

M Me /
e
—
HN Diastereoisomer
Q NH 0 \ CF, pair 1
F,C

3 o\

Me e
Me
O
HN o
F.C O‘Me
Diasteraoisomer
CF, pair 2

To a stirred solution of (t)-[2-methyl-1-phenyl-2-(1-pyrrolidinyl)butyllamine D22 (2.32g;
10mmol) and triethylamine (2.78ml; 20mmol) in DCM (75ml) at room temperature was
added a solution of 2-(methyloxy)-4,6-bis(trifluoromethyl)benzoy! chloride (3.10g; 10mmol)
in DCM (25ml) dropwise over 10 minutes. After 20 h. saturated aqueous sodium hydrogen
carbonate (100ml) was added and stirring continued for 0.5 h. The layers were separated
and the aqueous layer extracted with DCM (150mi). The combined organics were dried
(NazS0,), filtered and the solvent removed under reduced pressure to afford a pale

orange foam (4.8g). The sample was dissolved in the minimum of DCM and one half of
the solution applied to a 40M silica column. Elution with 2% MeOH in DCM (2.5L) then 3%
MeOH in DCM (2.4L.) afforded the title compound diastereoisomer pair 1 (0.16g) 'H NMR
(CDCl3) 3: 0.97 (3H, s), 1.01 (3H, t, J = 7.6Hz), 1.25-1.35 (2H, q, J = 8Hz), 1.55-1.75 (4H,
m), 2.55-2.70 (4H, m), 3.93 (3H, s), 4.84 (1H, d, J = 0.9Hz), 7.20-7.45 (7H, m), 7.54 (1H,
s). Mass spectrum (Electrospray LC/MS). Found 503 (MH"). C,sH2sFgN,O, requires 502.
Ret. Time: 2.27min.

VA
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Further elution with 5% MeOH in DCM afforded the title compound diastereoisomer pair 2
(0.369). 'H NMR (CDCl3) 8: 0.75-0.85 (3H, t), 1.03 (3H, s), 1.35-1.55 (1H, m), 1.60-1.72
(4H, m), 1.72-1.90 (1H, m), 2.70-2.85 (4H, m), 3.92 (3H, s), 4.83 (1H, d, J = 3.6Hz) 7.20-
7.40 (7H, m), 7.53 (1H, s). Mass spectrum (Electrospray LC/MS). Found 503 (MH*).
C2sH2sFsN2O2 requires 502. Ret. Time: 2.30min,

Example 258: N-[2-Methyl-1-phenyl-2-(1-pyrrolidinyl)propyl]-2-(methylthio)-4,6-
bis(trifluoromethyl)benzamide chiral

Me, Me Me  Me
o ) @
+) NH, HN (o)

MeS CF,

CF,

A solution of 2-(methylthio)-4,6-bis(trifluoromethyl)benzoyl chloride D55 (60mg;
0.19mmol) in dry DCM (Iml) was treated with (+)-{2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyllamine D6 (60mg, 0.27mmol) followed by triethylamine (5drops) and left
overnight at room temperature. The volatile components were removed under reduced
pressure and the residue chromatographed on silica gel. Elution with 0-80% ethyl acetate
in pentane gave the title product as an oil (80mg, 85%). ‘H NMR (CDCls) &: 0.94 (3H, s),
1.00 (3H, s), 1.69 (4H, overlapping m), 2.54 (3H, s), 2.62 (2H, m), 2.72 (2H, m), 4.78(1H,
s), 7.25 - 7.45 (6H, overlapping m), 7.68 (1H, s), 7.72 (1H, s). Mass Spectrum
(Electrospray LC/MS): Found 505 (MH") C,sH2sFsN,OS requires 504. Ret time 2.24 min.

The title product was converted to the hydrochioride salt (85mg) by addition of excess1M
HCl in ether to a DCM solution of the amine and removal of the solvent under reduced
pressure.
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Example 259: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2-(methyithio -4,6 ,\ﬂ—B

-bis(trifluoromethyl)benzamide chiral

Me\hQ(@ ME\R/O
me N _— . Me HN.__O

2

*) MeS CF,

CF,

A mixture of 2-(methylthio)-4,6-bis(triflucromethyl)benzoyl chloride and methyl 2,4-

5  bis(trifluoromethyl)benzoate (112mg) prepared as described in D55 was dissolved in dry

DCM (2ml) and treated with (+)-{1-[amino(pheny!)methyl] cyclopentyl}dimethylamine D3

enantiomer 2 (33mg; 0.15mmol) and triethylamine (42ul, 0.30mmol) and left overnight at

room temperature. The volatile components were removed under reduced pressure and

the residue chromatographed on silica gel. Elution with 0-80% ethyl acetate in pentane

10  gave the title product as a crisp foam (60mg; 86%). 'H NMR (CDCls) &: 0.90 (1H, m), 1.4 -

1.9 (7H, overlapping m), 2.22 (6H, s), 2.52 (3H, s), 5.05 (1H, d, J =44 Hz), 7.22-7.5

(6H, overlapping m), 7.68 (1H, s), 7.71 (1H, s). Mass Spectrum (Electrospray LC/MS):
Found 505 (MH") Cy4H2sFsN2OS requires 504. Ret time 2.35 min.

15 The title product was converted to the hydrochloride salt (60mg) by addition of excess 1M
HCI in ether to a DCM solution of the amine and removal of the solvent under reduced
pressure.,

Example 260: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2-methyl-4,6-
20  Dbis(triflucromethyl)benzamide chiral

Me\?‘ Me\54
Me NH, Me HN.__O
+
) Me CF

CF,
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A mixture of 2-methyl-4,6-bis(trifluoromethyl)benzoyl chioride and methyl 2,4-
bis(trifluoromethyl)benzoate (approximately 0.5mmol) prepared as described in D53 was
dissolved in dry DCM (3ml) and treated with (+)>-(1-
[amino(phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer 2 (109mg, 0.50 mmol)
and triethylamine (140ul, 1.00 mmol) and left overnight at room temperature. The volatile
components were removed under reduced pressure and the residue chromatographed on
silica gel. Elution with 0-80% ethy! acetate in pentane gave the title product (86mg,
ca.36%). 'H NMR (CDCl,) & 0.95 (1H, br m), 1.44 — 1.86 (7H, overlapping m), 2.20 (6H,
s), 2.41 (3H, br s), 5.10 (1H, d, J = 5.6 Hz), 7.07 (1H, br s), 7.26 — 7.42 (5H, overlapping
m), 7.67 (1H, s), 7.77 (1H, s). Mass Spectrum (Electrospray LC/MS): Found 473 (MH")
CsHz6FsN-O requires 472, Ret time 2.25 min.

The title product was converted to the hydrochlioride salt (90mg) by addition of excess 1M
HC! in ether to a chloroform solution of the amine and removal of the solvent under

reduced pressure.

The compounds of the Examples above could be converted to their corresponding
hydrochloride salts by dissolving the parent free base in DCM or DCM / methanol
mixtures and adding 1M hydrogen chloride in ether, followed by evaporation and drying in
vacuo. Compounds purified by Mass Directed Auto-Purification were isolated as the
formate salt which could be converted to the free base via an SCX column and to the
corresponding hydrochloride salt by reaction with 1M hydrogen chloride in ether as
described above.

127



10

15

20

25

WO 2006/067423 PCT/GB2005/004951

Claims
1. A compound of formula (1) or a salt or solvate thereof:
1
0 Z
R} X 2
6
R H
R3/N\ & 7
24
)
wherein

Z' is selected from the group consisting of Cisalkyl, Csecycloalkyl, C,.salkoxy, C.
salkylthio, haloCy.alkyl, phenyl, haloCi.,alkoxy, halophenyl, C,jalkylsulfoxy, C.

4alkylsulfonyl, bromo and chloro;

Z? is selected from the group consisting of hydrogen, halogen, cyano, C,.alkyl, phenyl,
haloC,alkyl, haloC,_alkoxy, halophenyl, C,_salkoxyC,4alkyl and Csscycloalkyl;

2% is selected from the group consisting of hydrogen, halogen, Cy4alkyl, Cs4alkoxy, C,.
salkylthio, haloC,4alkyl, haloC,4alkoxy, and Cjscycloalkyl;

2* is selected from the group consisting of hydrogen, halogen, Cy.salkyl, haloC,4alkyl, C;.
salkoxy, Cj.aalkylthio, phenyl, haloC,,alkoxy, halophenyl, C,.alkoxyCisalkyl and C,.
sCycloaikyl;

Z° is selected from the group consisting of hydrogen, fluoro, chloro, bromo, iodo, hydroxy,
Ci.qalkyl, Cy4alkoxy, Ci.salkylthio, phenyl, haloC,4alkyl, haloC,alkoxy, halophenyl, C,.
salkoxyCi4alkyt and Cj.scycloalkyl;

whereby if more than one of Z' to Z° is methoxy, then only Z' and Z° are methoxy

DO
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R® and R* are independently selected from hydrogen and Calkyl, optionally substituted \BO\
with one or more groups Y; or R® and R* together with the nitrogen atom to which they

are attached form a saturated or partially unsaturated 4-, 5- 6-or 7-membered carbocyclic

ring optionally substituted with a group Y';

Y is selected from the group consisting of Cqsalkoxy, hydroxy, haloCisalkoxy and C,.
scycloalkyl;

Y' is selected from the group consisting of Cy4alkyl, Cy4alkoxy, halogen, hydroxy, haloC,.
10 salkoxy, Csscycloalkyl and Cs.qearyl or Y’ forms a -CH;- or -CH,-CH,- bridge between two
atoms on the 4-, 5-, 6- or 7-membered carbocyclic ring;

R® and R® are independently C,_4alkyl, optionally substituted with one or more groups X; or
R® and R® together with the carbon atom to which they are attached form a saturated 5- or
15 6-membered ring carbocyclic optionally substituted with one or more groups X', in the
case of R® and R® together with the carbon atom to which they are attached forming a 5-
membered saturated carbocyclic ring, that ring may optionally further comprising an
additional heteroatom group selected from O, N and S(O),,; where m=0, 1 or 2.

20 X is selected from the group consisting of halogen, hydroxy, C,.alkoxy, haloC,_alkyl,
haloC,_4alkoxy and Cs.ioaryl; and

X' is selected from the group consisting of halogen, hydroxy, C;_salkyl, C,4alkoxy, haloC,.
salkyl, haloC,.4alkoxy and Cs.qearyl;

25
whereby R®, R, R® and R® are not all simultaneously unsubstituted methyl;
with the provisos that
- when simultaneously Z1 is propyloxy, Z3 is chloro, Z2=Z24=Z5=H, and R5 and R6
30 are both methyl, then R® and R* together with the nitrogen atom to which they are

attached do not form a 2-methylpyrrolidine group;
- when simultaneously Z1 is methyl, Z3 is methoxy, Z2=Z4=25=H, and R5 and R6
are both methyl, then R® and R* together with the nitrogen atom to which they are

attached do not form a pyrrolidine group.
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2. A compound as claimed in claim 1 that is a compound of formula (la) or a salt or \AQ

solvate thereof:

wherein

2" is selected from the group consisting of Cy_4alkyl, C;.;alkoxy, Cy_alkylthio, haloC,4alkyl,
10  and chloro;

Z?% is selected from the group consisting of hydrogen, halogen, haloC;alkyl, and Cq.alkyl;

Z% is selected from the group consisting of hydrogen, halogen, haloC,alky! and C,alkyl;
15

Z* is selected from the group consisting of hydrogen and halogen;

Z% is selected from the group consisting of bromo, C;.salkyl, C,.salkoxy and haloC,_alkyl;
20 R®and R* are independently unsubstituted methy! or ethyl, or R® and R* together with the

nitrogen atom to which they are attached form a saturated 5- or 6-membered carbocyclic

ring;

R® and R® are independently methyl or ethyl, or R® and R® together with the carbon atom
25  to which they are attached form a saturated 5-membered carbocyclic ring;

and at least one of the pairs of groups R® / R* and R® / R® forms a cyclic group with the

Nitrogen or Carbon atom to which they are respectively attached.
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3. A compound as claimed in claim 1 or claim 2 which is any of Examples 1 to 260 or

a salt or solvate thereof.

4, A compound as claimed in any one of claims 1 to 3 for use in therapy.

5. A compound as claimed in claim 4 for use in the treatment of a disorder mediated
by GlyT1.

6. A compound as claimed in claim 5, wherein the disorder is psychosis, including

schizophrenia, dementia or attention deficit disorder.

7. A method of treating a mammal, including a human, suffering from or susceptible
to a disorder mediated by GlyT1, which comprises administering an effective amount of a
compound as claimed in claim 4.

8. A method as claimed in claim 7, wherein the disorder is psychosis, inciuding
schizophrenia, dementia or attention deficit disorder.

9. Use of a compound as claimed in claim 1 in the preparation of a medicament for
the treatment of a disorder mediated by GlyT1.

10. Use as claimed in claim 9, wherein the disorder is psychosis, including
schizophrenia, dementia or attention deficit disorder.

1. A pharmaceutical composition comprising a compound as claimed in claim 4, and
at least one pharmaceutically acceptable carrier, diluent or excipient.

12. A pharmaceutical composition as claimed in claim 11 further comprising one or
more other therapeutic agents, selected from antidepressant agents selected from SHT3
antagonists, serotonin agonists, NK-1 antagonists, selective serotonin reuptake inhibitors
{SSRY), noradrenaline re-uptake inhibitors (SNRV), tricyclic antidepressants, dopaminergic
antidepressants, H3 antagonists, 5HT1A antagonists, 5HT1B antagonists, 5HT1D
antagonists, D1 agonists, M1 agonists, anticonvuisant agents; atypical antipsychotic

drugs and cognitive enhancers.

\A\
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13. A method of preparing a compound as defined in any one of claims 1 to 3, \AKL

comprising the step of:

reacting a compound of formula (l1):

wherein R®, R*, R® and R® are as defined in formula (1) in any one of claims 1 to 3, with a

compound of formula (l1l):

(nn

wherein Z', 22, Z8, Z* and Z° are as defined in formula (1) in any one of claims 1 to 3 and L
represents a suitable leaving group;

and thereafter optionally:
e removing any protecting groups and/or
e converting a compound of formula (I) into another compound of formula (1} and/or

+ forming a salt or solvate.

14, A compound of formula (1)
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(n

wherein R®, R*, R® and R® are as defined in formula (I) in any one of claims 1 to 3 and
wherein compound (ll) is not the compound wherein simultaneously R® and R* together
with the nitrogen atom to which they are attached form an unsubstituted piperidine ring
and R® and R® together with the carbon atom to which they are attached form an

unsubstituted cyclopentyl ring.

\o
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213.644

Compuestos

La presente invencion se refiere a compuestos inhibidores del
transportador de glicina, su uso en la fabricacién de medicamentos para tratar
trastornos neurologicos y neuropsiquiatricos, en particular psicosis, demencia o
trastorno de déficit de atencién. La invencién comprende adicionalmente
procedimientos para preparar estos compuestos y las formulaciones

farmacéuticas de los mismos.

La clonacidn molecular ha revelado la existencia en cerebros de
mamiferos de dos clases de transportadores de glicina denominados GlyT1 y
GlyT2. El GlyT1 se encuentra predominantemente en el prosencéfalo y su
distribucion corresponde a la de las rutas glutaminérgicas y receptores NMDA
(Smith, y col., Neuron, 8, 1992: 927 - 935). La clonacién molecular ha revelado
adicionalmente la existencia de tres variantes de GlyT1, denominadas GlyT-la,
GlyT-1b y GlyT-1c (Kim y col., Molecular Pharmacology, 45, 1994: 608 - 617),
cada una de las cuales muestra una Unica distribucion en el cerebro y tejidos
periféricos. Las variantes surgen mediante ayuste diferencial y uso de exones,
y se diferencian en sus regiones N-terminales. Por el contrario, GlyT2, se
encuentra predominantemente en el tronco cerebral y médula espinal, y su
distribucién corresponde estrechamente a la de los receptores de glicina
sensibles a estricnina (Liu y col., J. Biological Chemistry, 268, 1993: 22802 -
22808; Jursky y Nelson, J. Neurochemistry, 64, 1995: 1026 -1 033). Otra
caracteristica de diferenciacion del transporte de glicina mediado por GlyT2 es

que no est4 inhibido por Ia sarcosina como es el caso del transporte de glicina
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mediado por GlyT1. Estos datos son consistentes con la visién de que,
mediante la regulacion de los niveles sinapticos de la glicina, GlyT1 y GlyT2
influyen selectivamente en la actividad de los receptores NMDA y receptores
de glicina sensibles a estricnina, respectivamente.

Los receptores NMDA estan criticamente implicados en la memoria y

aprendizaje (Rison y Staunton, Neurosci. Biobehav. Rev., 19 533 - 552 (1995);

Danysz et al, Behavioral Pharmacol., 6 455 - 474 (1995)); y, ademds, Ia

disminucién de la funcién de la neurotransmisién mediada por NMDA parece
que es la razén fundamental o contribuye a, los sintomas de esquizofrenia

(Olney y Farber, Archives General Psychiatry, 52, 998-1007 (1996). De este

modo, los agentes que inhiben GlyT1 y por lo tanto incrementan la activacién
de glicina de los receptores NMDA se pueden usar como antipsicéticos
novedosos y agentes antidemencia, y para tratar otras enfermedades en las
que se alteran los procesos cognitivos, tal como trastornos de déficit de
atencion y sindromes cerebrales organicos. De manera inversa, la sobre
activacion de los receptores NMDA ha estado implicada en numerosos estados
patologicos, en particular la muerte neuronal asociada a apoplejia y
posiblemente enfermedades neurodegenerativas, tal como enfermedad de
Alzheimer, demencia multiinfarto, demencia de SIDA, enfermedad de
Huntington, enfermedad de Parkinson, esclerosis lateral amiotréfica u otras
afecciones en las que se produce muerte neuronal, tal como apoplejia o trauma
cefélico. Coyle y Puttfarcken, Science, 262, 689 - 695 (1993); Lipton y
Rosenberg, New Engl. J. of Medicine, 330, 613 - 622 (1993); Choi, Neuron, 1,

623 - 634 (1988). De este modo, los agentes farmacoldgicos que incrementan

la actividad de GlyT1 daran como resultado un descenso en la activacién de

B\
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glicina de los receptores de NMDA, dicha actividad se puede usar para tratar
estas enfermedades y estados patoldgicos relacionados. De manera similar,
los farmacos que bloquean directamente el sitio de glicina de los receptores
NMDA se pueden usar para tratar éstos y los estados patologicos relacionados.
Los inhibidores del transporte de glicina se conocen ya en la técnica, por
ejemplo como se describe en la solicitud de patente internacional publicada
WO003/055478 (SmithKline Beecham).

Sin embargo, todavia permanece la necesidad de identificar compuestos
adicionales que pueden inhibir los transportadores GlyT1, incluyendo los que
inhiben los transportadores GlyT1 selectivamente sobre los transportadores
GlyT2.

Ahora se ha encontrado que una clase novedosa de compuestos inhiben
los transportadores GlyT1 y son de esta manera utiles en el tratamiento de
ciertos trastornos neurolégicos y neuropsiquiatricos, incluyendo esquizofrenia.

De este modo, en un primer aspecto, se proporciona un compuesto de

férmula (I) o una sal o solvato del mismo.

en la que
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Z' se selecciona entre el grupo constituido por alquilo Cq4, cicloalquilo Cs. s,
alcoxi Cy4, alquil Cy4 tio, haloalquilo C14, fenilo, haloalcoxi Cy4, halofenilo,

alquil C44 sulfoxi, alquil C14 sulfonilo, bromo y cloro;

Z? se selecciona entre el grupo constituido por hidrégeno, halégeno, ciano,
alquilo C14, fenilo, haloalquilo C1.4, haloalcoxi C14, halofenilo, alcoxi C;. 4 alquilo

C14Yy cicloaquilo Cs;

Z* se selecciona entre el grupo constituido por hidrégeno, halégeno, alquilo C;.

4, alcoxi Cq4, alquil C44 tio, haloalquilo C1.4, haloalcoxi C14, y cicloalquilo Cs.¢;

Z* se selecciona entre el grupo constituido por hidrégeno, halégeno, alquilo Cy.
3, haloalquilo Ci4, alcoxi Cq4, alquil Cy4 tio, fenilo, haloalcoxi C14, halofenilo,

alcoxi C14 alquilo C14y cicloalquilo Csg;

Z° se selecciona entre el grupo constituido por hidrégeno, fluoro, cloro, bromo,
yodo, hidroxi, alquilo Ci4, alcoxi Ci4, alquil Ci4 tio, fenilo, haloalquilo Ci,

haloalcoxi C14, halofenilo, alcoxi C1.4alquilo Cy4y cicloalquilo Css;

en la que si mas de uno de Z' a Z* es metoxi, entonces solamente Z' y Z° son

metoxi

R® y R* se seleccionan independientemente entre hidrégeno, alquilo Ci,
opcionalmente sustituido con uno o mas grupos Y; o R®y R* junto con el

atomo de nitrégeno al que estan unidos forman un anillo carbociclico saturado




5 \62_/

o parcialmente insaturado de 4-, 5-, 6- 6 7-miembros opcionalmente sustituido

con un grupo Y’,

Y se selecciona entre el grupo constituido por alcoxi Cy.4, hidroxi, haloalcoxi C1.

5 4y cicloalquilo Css; |

Y' se selecciona entre el grupo constituido por alquilo Ci4, alcoxi Ci,
halégeno, hidroxi, haloalcoxi Ci.4, cicloalquilo Cs.5 y arilo Cs.q0 0 Y’ forma un
puente -CHz- 0 -CH>-CH,- entre dos atomos sobre el anillo carbociclico de 4-,

10 5-, 6- 6 7-miembros;

R®y R® son independentemente alquilo C4.4, opcionalmente sustituido con uno
o mas grupos X; o R® y R® junto con el atomo de carbono al que estan unidos
forman un anillo carbociclico saturado de 5- 6 6- miembros opcionalmente
15  sustituido con uno o mas grupos X', en el caso de que R® y R junto con el
atomo de carbono al que estan unidos formen un anillo carbocicilico saturado
de 5- miembros, ese anillo puede opcionalmente adicionalmente comprender
un grupo heteroatomo adicional seleccionado entre O, N y S(O)n; donde m = 0,

162

20
X se selecciona entre el grupo constituido por haldégeno, hidroxi, alcoxi Ci,

haloalquilo C14, haloalcoxi C14 y arilo Cs.10; y

X' se selecciona entre el grupo constituido por halégeno, hidroxi, alquilo Cj. 4,

25 alcoxi Cy4, haloalquilo Cy4, haloalcoxi C14y arilo Cs.10;
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en la que R R* R®y R® no son todos simultaneamente metilo no sustituido;

con la condicién de que
- cuando simultaneamente Z1 es propiloxi, Z3 es cloro, Z2 =74 =75 = H,
y R5 y R6 son arnbos metilo, entonces R® y R* junto con el atomo de
nitrégeno al que estan unidos no forman un grupo 2-metilpirrolidina;
- cuando simultaneamente Z1 es metilo, Z3 es metoxi, Z2 = 74 = 75 = H,
y R5 y R6 son ambos metilo, entonces R®* y R* junto con el tomo de

nitrobgeno al que estan unidos no forman un grupo pirrolidina.

Como se usa en esta memoria descriptiva, el término “alquilo” se refiere
a un grupo alquilo lineal o ramificado en todas las formas isoméricas. Los
ejemplos de alquilo Cs4 incluyen metilo, etilo, propilo, isopropilo, butilo,

isobutilo, sec-butilo y terc-butilo.

Como se usa en esta memoria descriptiva, el término “cicloalquilo” se
refiere a un anillo hidrocarburo saturado ciclico no aromatico. Los ejemplos de

cicloalquilo C3sincluyen ciclopropilo, ciclobutilo, ciclopentilo, y ciclohexilo.

Como se usa en esta memoria descriptiva, el término “alcoxi” se refiere
al grupo -O-alquilo en el que alquilo es como se ha definido anteriormente. E|

término “metoxi” se refiere al grupo —O-metilo.
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Como se usa en esta memoria descriptiva, el término “alquiltio” se
refiere al grupo -S-alquilo en el que alquilo es como se ha definido

anteriormente. El término “metiltio” se refiere al grupo —S-metilo.

Como se usa en esta memoria descriptiva, el término
“alquilsulfoxi” se refiere al grupo -S(O)-alquilo en el que alquilo es como se ha

definido anteriormente.

Como se usa en esta memoria descriptiva, el término “alquilsulfonilo” se
refiere al grupo -S(O)z-alquilo en el que alquilo es como se ha definido

anteriormente.

Como se usa en esta memoria descriptiva, el término “arilo Cs.1o” se
refiere a un grupo aromatico monociclico de 5- 6 6- miembros o un grupo
aromatico biciclico de 8- a 10- miembros. Los ejemplos de arilo Cs.1q incluyen

fenilo, indenilo, azulenilo y naftilo.

Como se usa en esta memoria descriptiva, los términos “halégeno” y su

abreviatura “hal” se refieren a fltor, cloro, bromo o yodo.

Como se usa en esta memoria descriptiva, el término “haloalquilo” se
refiere a un grupo alquilo como se ha definido anteriormente que esta sustituido
con cualquier nimero de atomos de flGor, cloro, bromo o yodo, incluyendo
mezclas de aquellos atomos. Un grupo haloalquilo puede, por ejemplo,

contener 1, 2 6 3 atomos de halégeno. Por ejemplo, un grupo haloalquilo puede
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tener todos los atomos de hidrogeno reemplazados por atomos de halégeno.
Los ejemplos de grupos haloalquilo incluyen fluorometilo, difluorometilo y

trifluorometilo.

Como se usa en esta memoria descriptiva, el término “sal” se refiere a
cualquier sal de un compuesto de acuerdo con la presente invencion preparada
a partir de un acido o base organico o inorgénico, sales de amonio cuatemnario
y sales formadas internamente. Las sales fisiolégicamente aceptables son
particularmente adecuadas para aplicaciones médicas debido a su mayor
solubilidad acuosa con relacion a los compuestos precursores. Dichas sales
deben presentar claramente un anién o cation fisiologicamente aceptable. Las
sales fisiolégicamente aceptables adecuadas de los compuestos de la presente
invencién incluyen sales de adicién de acidos formadas con acidos inorgénicos
tales como acidos clorhidrico, bromhidrico, yodhidrico, fosférico, metafosférico,
nitrico y sulfarico, y con acidos organicos, tales como acidos tartarico, acético,
trifluoroacetico, citrico, malico, lactico, fumarico, benzoico, férmico, propidnico,
glicdlico, glucénico, maleico, succinico, alcanforsulftrrico, isotiénico, mucico,
gentisico, isonicotinico, sacarico, glucurénico, furoico, glutamico, ascérbico,
antranilico, salicilico, fenilacético, mandélico, embonico (pamoico),
metanosulfénico, etanosulfénico, pantoténico, estearico, suffinilico, alginico,
galacturénico y arilsulfénico, por ejemplo bencenosulfénico y p-
toluenosulfénico; sales de adicion de base formadas con metales alcalinos y
metales  alcalinotérreos y bases organicas tales como N,N-
dibenciletilendiamina, cloroprocaina, colina, dietanolamina, etilendiamina,

meglumaina (N-metilglucamina), lisina y procaina; y las sales formadas
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internamente. Las sales que tienen un anién o catién no fisiolégicamente
aceptable estan dentro del alcance de la invencién como intermedios Utiles
para la preparacion de sales fisiolbgicamente aceptables y/o para uso en

situaciones no terapéuticas, por ejemplo in vitro.

Como se usa en esta memoria descriptiva, el término “solvato” se refiere
a un complejo de estequiometria variable formado per un soluto (en esta
invencion, un compuesto de férmula (I) o una sal del mismo) y un disolvente.
Tales disolventes para el propésito de la invencion pueden no interferir con la
actividad biolégica del soluto. Los ejemplos de disolventes adecuados incluyen,
pero no se limitan a, agua, metanol, etanol y acido acético. Preferiblemente el
disolvente usado es un disolvente farmacéuticamente aceptable. Los ejemplos
de los disolventes farmacéuticamente aceptables incluyen agua, etanol y 4cido

acético. Lo mas preferiblemente el disolvente usado es agua.

En una realizacién, R® y R* son ambos simultineamente el mismo
alquilo C1, el mismo alquilo Cs4 sustituido con uno o mas grupos Y, o R® y R*
junto con el atomo de nitrégeno al que estan unidos forman un anillo
carbociclico saturado de 5- 6 6- miembros opcionalmente sustituido con un

grupo Y'.

En una realizacién, R® y R* son ambos alquilo C4., por ejemplo metilo o

etilo, por ejemplo metilo.
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Y puede, por ejemplo, seleccionarse entre el grupo constituido por alcoxi
C14, haloalcoxi C14y arilo Cs.10. En una realizacion, Y se selecciona entre el

grupo constituido por alcoxi C1.4, arilo Cs.1.

Y' puede, por ejemplo, seleccionarse entre el grupo constituido por
halégeno, alquilo Ci4, alcoxi Ci4, haloalcoxi Ci4 y arilo Csi. En una
realizacion, Y’ se seleccion entre el grupo constituido por alquilo C14, alcoxi C1.

4, arilo C5_1o.

En una realizacién, R® y R* se seleccionan independientemente entre
hidrogeno, metilo y etilo, opcionalmente sustituido con un grupo Y, o R® y R*
junto con el atomo de nitrégeno al que estan unidos forman un anillo
carbociclico saturado o parcialmente insaturado (por ejemplo saturado) de 4-,

5-, 6- 6 7- miembros opcionalmente sustituido con un grupo Y'.

En una realizacién adicional, R® y R? se seleccionan entre metilo y etilo,
opcionalmente sustituido con un grupo Y, o R® y R?* junto con el atomo de
nitrégeno al que estan unidos forman un anillo carbociclico saturado de 4-, 5- 6
6- miembros opcionalmente sustituido con un grupo Y'. Por ejemplo, R® y R*
son ambos metilo no sustituido, o R®* y R?* junto con el 4tomo de nitrégeno al

que estan unidos forman un anillo carbociclico saturado de 5- 6 6- miembros.

Y puede, por ejemplo, seleccionarse entre el grupo constituido por alcoxi

C14, hidroxi y cicloalquilo Cs.s.

\&)
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Y’ puede, por ejemplo, seleccionarse entre el grupo constituido por
halégeno y alquilo C14 0 Y’ puede formar un puente -CH;- entre dos atomos

sobre el anillo carbociclico de 5- 0 6- miembros.

En una realizacion, R®> y R® son ambos simultaneamente el mismo
alquilo C4.4, el mismo alquilo C4 sustituido con uno o mas grupos X, 6 R® y R®
junto con el &tomo de carbono al que estan unidos forman un anillo carbociclico
saturado de 5- 6 6- miembros opcionalmente sustituido con un grupo X', el
anillo carbociclico saturado de 5- o 6- miembros puede opcionalmente
comprender adicionalmente un grupo heteroatomo adicional seleccionado entre

O, Ny S(O)n(enelquemes0, 1, 6 2);

En una realizacion adicional, R® y R® junto con el atomo de carbono al
que estan unidos forman un anillo carbociclico saturado de 5- 6 6- miembros,

por ejemplo un anillo carbociclico de 5-miembros.

X, por ejemplo, se selecciona entre el grupo constituido por halégeno,

alcoxi C14, haloalquilo C44, haloalcoxi C14 Y arilo Cs.1o.

En una realizacién, R® y R® se seleccionan independientemente entre
metilo y etilo, opcionalmente sustituido con uno o mas grupos X; o R°y R® junto
con el atomo de carbono al que estan unidos forman un anillo carbociclico
saturado de 5- 6 6- miembros y en el caso de que R® y R®junto con el 4tomo de

carbono al que estan unidos formen un anillo carbociclico saturado de 5-
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miembros, ese anillo opcionalmente puede adicionalmente comprender un

heteroatomo de oxigeno.

Por ejemplo, en una realizacion R® y R® se seleccionan
independientemente entre metilo y etilo, o R® y R® junto con el atomo de
carbono al que estan unidos forman un anillo carbociclico saturado de 5-
miembros. Por ejemplo, en una realizacién adicional, R® y R® son ambos
metilo, o R® y R® junto con el atomo de carbono al que estan unidos forman un

anillo carbociclico saturado de 5- miembros.

X puede, por ejemplo, seleccionarse entre el grupo constituido por

hidroxi y alcoxi C.4.

X' puede, por ejemplo, seleccionarse entre el grupo constituido por

hidroxi y alcoxi Cq4.

En una realizacién, al menos uno de los pares de grupos R*/ R* y R® /
R® forma un grupo ciclico con el atomo de nitrégeno o carbono al que estan
unidos respectivamente. Por ejemplo, ese grupo ciclico puede ser un anillo

carbociclico de 5- miembros.

En una realizacién de la invencién, Z' se selecciona entre el grupo

constituido por cloro, alquilo C14, haloalquilo Cy.4, alcoxi Cq4, haloalcoxi C14,

alquil Cy4 tio, fenilo, y halofenilo;

X



10

15

20

13

Z? se selecciona entre el grupo constituido por hidrégeno, yodo, bromo,

cloro, fluoro, alquilo C14, haloalquilo C4.4, haloalcoxi Cy4, fenilo, y halofenilo;

Z® se selecciona entre el grupo constituido por hidrégeno, yodo, bromo,

cloro, alquilo C14, haloalquilo C1.4, alcoxi C4, haloalcoxi C1.4;

Z* se selecciona entre el grupo constituido por hidrégeno, yodo, bromo,

cloro, fluoro, alcoxi C44, haloalcoxi Cy., fenilo, y halofenilo; y

Z° se selecciona entre el grupo constituido por hidrégeno, yodo, bromo,

cloro, alquilo C14, alcoxi C4, haloalcoxi Cy.4, fenilo, y halofenilo;

en la que no mas de tres de Z', 22, 73, Z* y Z° son hidrogeno.

En ofra realizacion, Z' se selecciona entre el grupo constituido por cloro,
haloalquilo C1.4, alcoxi C14, haloalcoxi Cy, fenilo, y halofenilo, y 22, 23, 2*y 7°
son hidrégeno.

En una realizacién adicional,

Z' se selecciona entre el grupo constituido por, cloro, alquilo C14, Y

alcoxi C14;

Z? se selecciona entre el grupo constituido por hidrégeno, haloalquilo C;.

4, Y alquilo Cy4;
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Z? es hidrégeno;

Z* es hidrégeno; y

Z5 se selecciona entre el grupo constituido por hidrégeno, y alquilo Cq;

en la que no més de tres de ', 22, 2%, Z* y Z° son hidrégeno.

En una realizacion, Z' se selecciona entre el grupo constituido por
alquilo C14, cicloalquilo Css, alcoxi Ci.,, alquil Cy4 tio, haloalquilo C14, fenilo,

haloalcoxi C14, halofenilo, alquil C44 sulfoxi, alquil C44 sulfonilo, bromo y cloro.

En una realizacion, Z' se selecciona entre el grupo constituido por
alquilo Cy4, alcoxi Ci.,, alquil Cy4 tio, haloalquilo C14, fenilo, haloalcoxi Ci4,

halofenilo y cloro;

Por ejemplo, Z' se selecciona entre el grupo constituido por alquilo Cy4,
alcoxi C1.z, alquil Cy4tio, haloalquilo C1, y cloro, particulammente entre el grupo
constituido por alquilo C14Y alcoxi C1,. Por ejemplo, Z' se puede seleccionar

entre metilo, metiltio, etoxi y metoxi.

En una realizacion, Z? se selecciona entre el grupo constituido por

hidrégeno, halégeno, alquilo C14, fenilo y haloalquilo C14. Por ejemplo, Z° se

puede seleccionar entre el grupo constituido por hidrégeno, halégeno, y alquilo
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C1.4. Por ejemplo Z? se puede seleccionar entre hidrégeno, bromo y metilo. Por

ejemplo Z2 puede ser hidrégeno

En una realizacién, Z*> se selecciona entre el grupo constituido por

5 hidrégeno, halégeno, alquilo C1, alcoxi Ci y haloalquilo C14. Por ejemplo, Z°
se puede seleccionar entre el grupo constituido por hidrégeno, halégeno,
alquilo Ci4 y haloalquilo Ci4. Por ejemplo Z® se puede seleccionar entre

hidrégeno, fluoro, cloro y trifluorometilo.

10 En una realizacién, Z* se selecciona entre el grupo constituido por
hidrogeno, haldégeno, alquilo Cy.3, fenilo, alcoxi Cy4 y haloalquilo Ci4. Por
ejemplo, Z* se puede seleccionar entre el grupo constituido por hidrégeno y

halégeno. Por ejemplo Z* puede ser hidrégeno.

15 En una realizacién, Z° se selecciona entre el grupo constituido por
hidrégeno, hidroxi, fluoro, cloro, bromo, alquilo Cy4, alcoxi C1., haloalquilo C44
y haloalcoxi Cy4; Z° se puede seleccionar entre el grupo constituido por cloro,
bromo, alquilo Ci4, alcoxi C14 y haloalquilo C14. Por ejemplo, Z° se puede
seleccionar entre el grupo constituido por bromo, metilo, y triflucrometilo.
20
En una realizacién, Z' y Z° son ambos simultaneamente no hidrégeno.

En una realizacién adicional, Z', Z® y Z° son todos simultineamente no

hidrégeno.
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De acuerdo con lo anterior, en una realizacién, la presente invencion

proporciona un compuesto de férmula (la) o una sal o solvato del mismo:

R} ot
\ z
R® N
RS/N\R . S 7
Z4
(la)

en la que

Z" se selecciona entre el grupo constituido por alquilo Cy4, alcoxi Cy.,

alquil C14 tio, haloalquilo C1, y cloro;

Z? se selecciona entre el grupo constituido por hidrégeno, halégeno,

haloalquilo C14, y alquilo Ci;

Z® se selecciona entre el grupo constituido por hidrégeno, halégeno,

haloalquilo C14Y alquilo C1;

Z* se selecciona entre el grupo constituido por hidrégeno y halégeno;
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Z° se selecciona entre el grupo constituido por bromo, alquilo C+., alcoxi

C14Y haloalquilo Cq;

R? y R* son independientemente metilo o etilo no sustituido, o R® y R*
junto con el atomo de nitrégeno al que estan unidos forman un anillo

carbociclico saturado de 5- 6 6- miembros;

R®y R® son independientemente metilo o etilo, o R® and R® junto con el
atomo de carbono al que estan unidos forman un anillo carbociclico saturado

de 5- miembros;

y al menos uno de los pares de los grupos R® / R* y R® / R® forma un
grupo ciclico con el atomo de nitrogeno o carbono al que estan

respectivamente unidos.

Se ha de entender que las caracteristicas de una realizacién de la
invencién descrita con referencia a un parametro se pueden combinar con las
caracteristicas de otra realizacion. La descripciéon en esta memoria descriptiva
incluye de esta manera la combinacién de las caracteristicas de una realizacion
cualquiera con las caracteristicas de cualquier otra realizacién descrita. Todas

las realizaciones y caracteristicas de los compuestos de férmula (1) se aplican a

los compuestos de formula (la).
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Los ejemplos de los compuestos de la invencién incluyen los ejemplos 1
a 257 mostrados mas adelante, asi como las sales y los solvatos de los

mismos.

Los compuestos de férmula (l) pueden tener la capacidad de cristalizar
en mas de una forma. Esta es una caracteristica conocida como polimorfismo,
y se ha de entender que tales formas polimérficas (“polimorfos”) estan dentro
del alcance de la férmula (l). El polimorfismo generalmente se puede producir
como respuesta a cambios en temperatura o presién o ambos y también se
puede producir por variaciones en el proceso de cristalizacion. Los polimorfos
se pueden distinguir por diversas caracteristicas fisicas conocidas en la técnica

tales como patrones de difraccion de rayos X, solubilidad, y punto de fusién.

Ciertos de los compuestos descritos en esta memoria descriptiva
pueden existir en formas estereoisoméricas (es decir, pueden contener uno o
més atomos de carbono asimétricos o pueden exhibir isomeria cis - trans). Los
estereoisdmeros individuales (enantiomeros y diastereémeros) y las mezclas
de estos estan incluidos dentro del aicance de la presente invencion. Del
mismo modo, se ha de entender que los compuestos de férmula (l) pueden
existir en formas tautémeras distintas de la mostrada en la formula y éstas

estan también incluidas dentro del alcance de la presente invencion.

Como se ha indicado anteriormente, todos los enantiémeros individuales
de los compuestos de férmula (I) se pueden preparar. En una realizacion

preferida, se desea un enantiémero dpticamente puro. El término “enantiomero
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Opticamente puro” significa que el compuesto contiene mas que
aproximadamente 20% del isémero deseado en peso, preferiblemente mas que
aproximadamente el 95% del isémero deseado en peso, y lo mas
preferiblemente mas que aproximadamente el 99% del isémero deseado en
peso, dicho porcentaje en peso basandose en el peso total del (de los) isémero
(s) del compuesto. En algunos casos, un enantiomero de una estructura
particular puede tener una actividad significativamente mayor que el otro
enantibmero de la misma estructura. Compuestos quiralmente puros, o
quiralmente enriquecidos se pueden preparar mediante sintesis quiralmente
selectiva o mediante separacion de enantidmeros. La separacion de
enantidmeros se puede llevar a cabo en el producto final o, como alternativa

sobre un intermedio adecuado.

Los compuestos de esta invencion se pueden preparar mediante una
diversidad de procedimientos, incluyendo quimica convencional. Como se ha
definido previamente variable continuara teniendo el significado definido
previamente salvo que se indique de ofra manera. Los procedimientos
generales sintéticos ilustrativos se exponen mas adelante y después los
compuestos especificos de la invencion se preparan en los ejemplos

operativos.

Los compuestos de la formula general (1) se pueden preparar mediante
procedimientos conocidos en la técnica de la sintesis organica como se ha
expuesto en parte de los siguientes esquemas de sintesis. También se

reconoce que en todos los esquemas descritos mas adelante, se entendera
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que se emplean grupos protectores para grupos sensibles o reactivos cuando
sean necesarios de acuerdo con los principios generales de quimica. Los
grupos protectores se manipulan de acuerdo con procedimientos
convencionales de la sintesis organica (T. \W. Greene and P. G. M. Wuts (1991)

Protecting Groups in Organic Synthesis, John Wiley y Sons). Estos grupos se

retiran en una fase conveniente de la sintesis del compuesto usando
procedimientos que son facilmente evidentes para los expertos en la técnica.
La seleccion de procedimientos asi como las condiciones de reaccién y orden
de su ejecucién seran consistentes con la preparacion de los compuestos de
formula (1). Los expertos en la técnica reconoceran si existe un estereocentro
en los compuestos de féormula (l). De acuerdo con lo anterior, la presente
invencién incluye ambos estereoisémeros posibles e incluye no solamente los
compuestos racémicos sino los enantiémeros individuales también. Cuando se
indica que la estereoquimica es variable en ciertas posiciones, se puede
obtener una mezcla de estereocisomeros, habiéndose separado esta mezcla
cuando se indique. Los esterecisomeros se pueden separar mediante
cromatografia liquida de alta resolucién u otros medios apropiados. Cuando se
desea un compuesto en forma de un enantiémero individual, se puede obtener
mediante sintesis estereoespecifica 0 mediante resolucion del producto final o
cualquier intermedio conveniente. La resolucidon del producto final, un
intermedio, o material de partida se puede efectuar mediante cualquier

procedimiento adecuado en la técnica. Véase, por ejemplo, Stereochemistry of

Organic Compounds por E. L. Eliel, S. H. Wilen, y L. N. Mander (Wiley-

Interscience, 1994).
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Las vias tipicas de reacciéon para la preparacién de un compuesto de
formula (I) como se ha definido en esta memoria descriptiva anteriormente, se
muestran en los siguientes esquemas. Los materiales de partida y reactivos se
conocen por los expertos en la técnica y /o se pueden preparar usando

procedimientos conocidos en la técnica.

Los compuestos de formula (I) se pueden sintetizar mediante
procedimientos conocidos; por ejemplo mediante, pero sin limitacién a, la via

de sintesis indicada en el siguiente esquema.

Esquema 1
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R—N_ _CN R
)J\ . > , 8
R® RS etapa (i) = RE etapa (ii) R
—— ——

NH,

N
3/ o4

etapa (iii)

en la que R® R*, R® R% Z' Z2 Z3 7%y Z° son como se han definido para el

compuesto de formula (1).

La etapa (i) se lleva a cabo por ejemplo mediante reaccién de una

cetona con una amina o sal de amina en presencia de cianuro inorganico, por

ejemplo cianuro de potasio, en un disolvente tal como agua o mediante

reaccion de una cetona con una amina y cianuro de trimetilsililo en o bien la

ausencia de disolvente o en un disolvente tal como acido acético.
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La etapa (ii) se puede lograr mediante reaccién sucesiva con un reactivo
organometalico adecuado, por ejemplo fenil litio, en un disolvente inerte
adecuado por ejemplo tetrahidrofurano, seguido de reduccién con un agente
reductor, por ejemplo, borohidruro de sodio en un disolvente adecuado, por

ejemplo metanol.

La etapa de acilacicn (jii) se puede lograr mediante reaccién con un compuesto

de férmula (lI):

()

en la que Z', 7% 2% Z* y Z° son como se han definido en la férmula (1) y L
representa un grupo saliente adecuado. Los ejemplos de grupos salientes
incluyen halégeno, hidroxi, OC(=0)alquilo, OC(=0)O-alquilo y OSO,Me. L
pueder ser halégeno y la acilacion en la etapa (jii) se puede llevar a cabo en un
disolvente inerte tal como diclorometano en presencia de una base tal como
trietilamina. Cuando L representa hidroxi, la reaccion preferiblemente tiene
lugar en un disolvente inerte tal como diclorometano en presencia de un
reactivo de acoplameinto, por ejemplo un reactivo diimida tal como N,N
diciclohexilcarbodiimida (DCC), clorhidrato de N-(3-(dimetilamino)propil)-N-
etilcarbodiimida (EDC), EDC soportado por polimero, DCC soportado por

\\O
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polimero o  hexafluorofosfato de  O-(7-azabenzotriazol-1-il)-1,1,3,3-

tetrametiluronio (HATU).

Dentro del esquema existe el alcance de convertir un grupo R® en otro

grupo R® y de manera similar para los grupos R* R®y RS, y 7', 72, 7%, 7 y Z7°.
De acuerdo con o anterior, en un segundo aspecto, la presente
invencién proporciona un procedimiento de preparacién de un compuesto de

formula (1), que comprende la etapa de:

hacer reaccionar un compuesto de férmula (il):

RS/\‘

(In

en la que R? R* R®y R® son como se han definido en la férmula (1), con un

compuesto de férmula (1ll):

)
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ZZ
L
z’ z
Z4
()

en la que Z', 2% Z°, Z* y Z° son como se han definido en la formula (1) y L

representa un grupo saliente adecuado;

y después opcionalmente:
o retirar cualesquiera grupos protectores y/o
¢ convertir un compuesto de formula (I) en otro compuesto de férmula (1) y/o

¢ formar una sal o solvato.

Los grupos salientes L adecuados incluyen halégeno, hidroxi,

OC(=0)alquilo, OC(=0)0-alquilo y OSO;Me.

Los compuestos de formula (I) se pueden convertir en compuestos
adicionales de férmula (l) usando ténicas habituales. Por ejemplo, y a modo de
ilustracion mas que como limitacién, las posibles reacciones de conversién
incluyen acilacién con un agente acilante adecuado tal como cloruro de acetilo,
alquilacién usando un reactivo de alquilacién apropiado tal como yoduro de

metilo, y sulfonilacién usando un agente de sulfonilacién tal como anhidrido

metanosulfénico y N-alquilacién mediante aminacién reductora usando una

L
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cetona o un aldehido en presencia de un agente reductor tal como

triacetoxiborohidruro de sodio.

Las sales farmacéuticamente aceptables se pueden preparar
convencionalmente mediante reaccion con el acido o derivado de acido

apropiado.

En un aspecto adicional, la presente invencion proporciona un compuesto

de férmula (11):

N
RS/ \R4

(I

en la que R?, R*, R%y R® son como se han definido en ia férmula (1), con
la condicion de que el compuesto de féormula (1I) no sea el compuesto en el que
simultaneamente R® y R* junto con el 4tomo de nitrégeno al que estan unidos
forman un anillo de piperidina no sustituido y R® y R® junto con el atomo de

carbono al que estan unidos forman un anillo ciclopentilo no sustituido.

Los compuestos de férmula (Il) son Utiles como intermedios en la

sintesis de los compuestos de la invencion.

™)
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Los compuestos de la presente invencion inhiben el transportador de
GlyT1. Los compuestos pueden inhibir selectivamente el transportador GlyT1

sobre el transportador GlyT2.

Tales compuestos serian adecuados para el tratamiento de ciertos
trastornos neurolégicos y neuropsiquiatricos. Como se usa en esta memoria
descriptiva, los términos “tratamiento” y “tratar” se refieren al alivio y/o cura de

sintomas establecidos asi como profilaxis.

Las afinidades de los compuestos de esta invencion por el transportador
GlyT1 se pueden determinar mediante el siguiente ensayo.

Células HEK293 que expresan el transportador de glicina (Tipo 1) se
hicieron crecer en medio de cultivo de células [mezcla DMEM/NUT F12 que
contiene L-glutamina 2 mM, 0,8 mg/ml de G418 y de suero de ternera fetal
inactivado por calor al 10%] a 37°C y CO; al 5%. Las células desarrolladas
hasta 70-80% de confluencia en matraces T175 se recogieron y se volvieron a
suspender a 1,32 x 10° células/ml en tampén de ensayo [NaCl 140 mM, KCI
5,4 mM, CaCl; 1,8 mM, MgSO4 0,8 mM, HEPES 20 mM, glucosa 5 mM y
alanina 5 mM, pH 7,4]. Los compuestos se diluyeron en serie 2,5 veces en
DMSO a partir de una concentracién superior de 2,5 mM con cada uno de los
compuestos proporcionando 11 puntos de datos dosis - respuesta. 100 nl del
compuesto a cada concentracion se afiadié a la placa de ensayo. Un volumen
igual de perlas WGA SPA Leadseeker™ (12,5 mg/ml suspendidos en tampén

de ensayo) se afadieron a la suspensién de células (1,32 x 10% y 5 pl de la
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suspension de células/perlas se transfirieron a cada pocillo de una placa de
384 pocillos de fondo sélido de color blanco (3300 células /pocillo) que
contiene 100 nl de los compuestos de ensayo. Se afiadi6 sustrato (5 pl) a cada
pocillo [dilucién 1:100 de solucién madre de [*H}-glicina en tampén de ensayo
que contenia glicina 2,5 pM). La concentracion final en DMSO era 1% v/v. Se
recogieron los datos usando un equipo Perkin EImer Viewlux. Los valores de
pClso se determinaron usando ActivityBase.

También se puede usar el siguiente ensayo:

Células HEK293 que expresan el transportador de Glicina (Tipo 1) se
hacen crecer en medio celular (mezcla DMEM/NUT F12) que contiene L-
glutamina 2 mM, 0,8 mg/ml de G418 y suero de ternera fetal inactivado por
calor al 10% (Gibco BRL) a 370C en CO2 al 5%. Las células desarrolladas
hasta 70 - 80% de confluencia en matraces T175 se recogen y se vuelven a
suspender a 4x10° células/ml en tampén de ensayo [NaCl (140 mM), KCI (5,4
mM), CaClz (1,8 mM), MgSO4 (0,8 mM), HEPES (20 mM), glucosa (5 mM) y
alanina (56 mM), pH 7,4]. Un volumen igual de perlas SPA de Leadseeker™
(12,5 mg/ml suspendidas en tampo6n de ensayo) se afnade a la suspensién
celular. Los compuestos se preparan en forma de soluciones madre 10 mM en
DMSO. Se preparan diluciones en serie 2,5x de los compuestos en DMSO a
partir de una concentracion superior de 2,5 mM. 100 nl del compuesto en cada
concentracion se afade a la placa de ensayo (placa de fondo sélido de color
blanco de 384 pocillos) usando el dispensador de colibri. 5 pl de la mezcla de
célula/perla se anaden después a la parte superior del compuesto usando un

dispensador de muitigotas. Después se anade sustrato (5 pl) a cada pocillo

(dilucién 1:100 de H3-glicina en tampdn de ensayo que contiene glicina 2,5
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pM). Los datos se recogen usando un equipo PerkinElmer Viewlux como
exposiciones de 5 minutos. Los datos pClsy se determinaron usando Activity

Base.

Los compuestos se pueden ensayar en su forma de base libre o en la
forma de una sal, por ejemplo la sal clorhidrato o la sal formiato. Los ensayos
descritos anteriormente se considera generalmente que proporcionan datos

que son correctos a + 3 desviaciones tipicas = + 0,5.

Los compuestos que tienen un valor de pClgg en el transportador GlyT1
mayor o igual que 5 se considera que son activos en el transportador GlyT1.
Los compuestos de los ejemplos mas adelante se encontré que tenian un valor

de pClgq en el transportador GlyT1 mayor o igual que 5.

De acuerdo con lo anterior, en un aspecto adicional de la invencion, se
proporciona un compuesto de formula () o una sal o solvato del mismo: para

uso en terapia.

En otro aspecto de la invencién, se proporciona un compuesto de
formula () como se ha descrito en esta memoria descriptiva anteriormente o
una sal o solvato del mismo, para uso en el tratamiento de un trastorno

mediado por GlyT1.

Como se usa en esta memoria descriptiva, el término “un trastorno

mediado por GlyT1” se refiere a un trastorno que se puede tratar mediante la
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administracion de un medicamento que altera la actividad del transportador de
GlyT1. Como se ha descrito en esta memoria descriptiva anteriormente, la
accién de los transportadores GlyT1 afecta a la concentracion local de glicina
alrededor de los recepiores NMDA. Ya que una cierta cantidad de glicina se
necesita para el funcionamiento eficaz de los receptores NMDA, cualquier
cambio de esa concentracion local puede afectar a la neurotransmision
mediada por NMDA. Como se ha descrito en esta memecria descriptiva
anteriormente, los cambios en la neurotransmisién mediada por NMDA han
estado implicados en ciertos trastornos neuropsiquiatricos tales como
demencia, depresion y psicosis, por ejemplo esquizofrenia, y trastornos de
aprendizaje y memoria, por ejemplo trastornos de déficit de atencién y autismo.
De este modo, las alteraciones en la actividad del transportador de GlyT1 se

espera que influyan en tales trastornos.

Los trastornos mediados por GlyT1 referidos en esta memoria
descriptiva incluyen trastornos neurolégicos y neuropsiquiatricos, incluyendo
psicosis tales como esquizofrenia, demencia y otras formas de cognicion
alterada tal como trastornos con déficit de atenciéon y sindromes del cerebro
organicos. Otros trastornos neuropsiquiatricos incluyen psicosis inducida por
farmacos (fenciclidina, ketamina y otros anestésicos disociativos, anfetamina y
otros psicoestimulantes y cocaina), psicosis asociada a trastornos afectivos,
breve psicosis reactiva, psicosis esquizoafectiva, y psicosis NOS, trastornos de
“espectro de esquizofrenia” tales como trastornos de personalidad esquizoide o
esquizotipal, o enfermedad asociada a psicosis (tal como depresién mayor,

trastorno maniaco depresivo (bipolar), enfermedad de Alzheimer y sindrome de
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estrés postraumatico), y trastornos relacionados con receptores NMDA tales
como autismo, depresion, olvido benigno, trastornos de aprendizaje en la

infancia y lesion no abierta de la cabeza.

Los compuestos de formula (1) son de uso como agentes antipsicéticos
por ejemplo en el tratamiento de esquizofrenia, trastornos esquizoafectivos,
enfermedades esquizofreniformes, depresion psicética, mania, mania aguda,

trastornos paranoides y alucinatorios.

Dentro del contexto de la presente invencién, los términos usados en
esta memoria descriptiva estan clasificados en el Diagnostic and Statistical
Manual of Mental Disorders (Manual Diagnéstico y Estadistico de Trastornos
Mentales), 4* edicién, publicado por la American Psychiatric Association
(Asociacion Americana de Psiquiatria) (DMS-IV) y/o la International
Classification of Diseases (Clasificacion Internacional de Enfermedades),
edicién 10 (ICD-10). Los diversos subtipos de los trastornos mencionados en
esta memoria descriptiva se contemplan como parte de la presente invencion.
Los numeros entre paréntesis después de las enfermedades enumeradas mas

adelante se refieren al codigo de clasificacion en DSM-.1V.

En particular, los compuestos de férmula (1) son de uso en el tratamiento
de esquizofrenia incluyendo los subtipos de tipo paranoide (295.30), de tipo
desorganizado (295.10), de tipo cataténico (295.20), de tipo indiferenciado
(295.90) y de tipo residual (295.60); trastomo esquizofreniforme (295.40);

trastorno esquizoafectivo (295.70) incluyendo los subtipos de tipo bipolar y de
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tipo depresivo; trastorno alucinatorio (297.1) incluyendo los subtipos tipo
erotomaniaco, tipo grandioso, tipo celoso, tipo persecutorio, tipo somatico, tipo
mixto y tipo inespecifico; trastorno psicético breve (298.8); trastorno psicético
compartido (297.3); trastorno psicético debido a una afeccion médica general
que incluye los subtipos con delirios y con alucinaciones; trastorno psicotico
inducido por sustancias incluyendo los subtipos con delirios (293.81) y con
alucinaciones (293.82); y trastorno psicotico no especificado de otra manera

(298.9).

Los compuestos de férmula (I) son también de uso en el tratamiento de
trastornos de animo incluyendo episodio depresivo mayor, episodio maniaco,
episodio mixto y episodio hipomaniaco; trastornos depresivos incluyendo
trastorno depresivo mayor, trastorno distimico (300.4), trastorno depresivo no
especificado de otra manera (311); trastornos bipolares incluyendo trastorno
bipolar |, trastorno bipolar Il (episodios depresivos mayores recurrentes con
episodios hipomaniacos) (296.89), trastorno ciclotimico (301.13) y trastorno
bipolar no especificado de otra manera (296.80); otros trastornos de animo
incluyendo trastorno de animo debido a una afeccién médica general (293.83)
que incluye los subtipos con caracteristicas depresivas, con episodio de tipo
depresivo mayor, con caracteristicas maniacas y con caracteristicas mixtas),
trastorno de animo inducido por sustancias (incluyendo los subtipos con

caracteristicas depresivas, con caracteristicas maniacas y con caracteristicas

mixtas) y trastorno de animo no especificado de otra manera (296.90).
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Los compuestos de férmula (I) son también de uso en el tratamiento de
trastornos de ansiedad incluyendo ataque de panico, agorafobia, trastorno de
panico, agorafobia sin historial de trastorno de panico (300.22), fobia especifica
(300.29) incluyendo los subtipos de tipo animal, de tipo ambiente natural, de
tipo sangre-inyeccién-lesién, de tipo situacional y de otro tipo), fobia social
(300.23), trastorno obsesivo compulsivo (300.3), trastorno de estrés
postraumatico (309.81), trastorno de estrés agudo (308.3), trastorno de
ansiedad generalizada (300.02), trastorno de ansiedad debido a una afeccion
médica general (293.84), trastorno de ansiedad inducido por sustancias y
trastorno de ansiedad no especificado de otra manera (300.00).

Los compuestos de formula (f) son también de uso en el tratamiento de
trastornos relacionados con sustancias incluyendo trastornos de uso de
sustancias tales como dependencia de sustancias y abuso de sustancias;
trastornos inducidos por sustancias tales como intoxicacion por sustancias,
abstinencia de sustancias, delirio inducido por sustancias, demencia
persistente inducida por sustancias, trastorno amnésico persistente inducido
por sustancias, trastorno psicético inducido por sustancias, trastorno de animo
inducido por sustancias, trastorno de ansiedad inducido por sustancias,
disfuncién sexual inducida por sustancias, trastorno del suefio inducido por
sustancias y trastornc de percepcién persistente por alucinégenos (escenas
retrospectivas); trastornos relacionados con alcohol tales como dependencia
del alcohol (303.90), abuso de alcohol (305.00), intoxicacién por alcohol
(303.00), abstinencia de alcohol (291.81), delirio por intoxicacion por alcohol,
delirios por abstinencia de alcohol, demencia persistente inducida por alcohol,

trastorno amnésico persistente inducido por alcohol, trastorno psicético
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inducido por alcohol, trastorno de animo inducido por alcohol, trastorno de
ansiedad inducido por alcohol, disfuncién sexual inducida por alcohol, trastorno
del suefio inducido por alcohol y trastorno relacionado con alcohol no
especificado de otra manera (291.9); trastornos relacionados con anfetaminas
(0 de tipo anfetaminas) tales como dependencia de anfetaminas (304.40),
abuso de anfetaminas (305.70), intoxicacion por anfetaminas (292.89),
abstinencia de anfetaminas (292.0), delirio de intoxicacion por anfetaminas,
trastorno psicotico inducido por anfetaminas, trastorno de animo inducido por
anfetaminas, trastorno de ansiedad inducido por anfetaminas, disfuncion sexual
inducida por anfetaminas, trastorno de suefio inducido por anfetaminas y
trastorno relacionado con anfetamina no especificado de otra manera (292.9);
trastornos relacionados con cafeina tales como intoxicacion por cafeina
(305.90), trastorno de ansiedad inducido por cafeina, trastorno de suefio
inducido por cafeina y trastomo relacionado con cafeina no especificado de
otra manera (292.9); trastornos relacionados con marihuana tales como
dependencia de marihuana (304.30), abuso de marihuana (305.20),
intoxicacion por marihuana (292.89), delirio por intoxicacién por marihuana,
trastorno psicético inducido por marihuana, trastorno de ansiedad inducido por
marihuana y trastorno relacionado con marihuana no especificado de otra
manera (292.9); trastornos relacionados con cocaina tales como dependencia
de cocaina (304.20), abuso de cocaina (305.60), intoxicacion por cocaina
(292.89), abstinencia de cocaina (292.0), delirio por intoxicacién por cocaina,
trastorno psicético inducido por cocaina, trastorno de animo inducido por
cocaina, trastorno de ansiedad inducido por cocaina, disfuncién sexual

inducida por cocaina, trastomo de suefio inducido por cocaina y trastorno
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relacionado con cocaina no especificado de otra manera (292.9); trastornos
relacionados con alucindgeno tales como dependencia de alucinégeno
(304.50), abuso de alucindégeno (305.30), intoxicacion por alucindgeno
(292.89), trastornio de percepcion persistente por alucinégeno (escenas
retrospectivas) (292.89), delirio por intoxicacion por alucinégeno, trastorno
psicotico inducido por alucindgeno, trastorno de animo inducido por
alucinégeno, trastorno de ansiedad inducido por alucinégeno y trastorno
relacionado con alucinégeno no especificado de otra manera (292.9);
trastornos relacionados con inhaladores tales como dependencia de
inhaladores (304.60), abuso de inhaladores (305.90), intoxicacién por
inhaladores (292.89), delirio por intoxicacion por inhaladores, demencia
persistente inducida por inhaladores, trastomo psicético inducido por
inhaladores, trastorno de animo inducido por inhaladores, trastorno de
ansiedad inducido por inhaladores y trastorno relacionado con inhaladores no
especificado de otra manera (292.9); trastornos relacionados con nicotina tales
como dependencia de nicotina (305.1), abstinencia de nicotina (292.0) y
trastorno relacionado con nicotina no especificado de otra manera (292.9);
trastornos relacionados con opioides tales como dependencia de opioides
(304.00), abuso de opioides (305.50), intoxicacion por opioides (292,89),
abstinencia de opioides (292,0), delirio por intoxicacion por opioides, trastorno
psicotico inducido por opioides, trastorno de animo inducido por opioides,
disfunciéon sexual inducida por opioides, trastorno del suefio inducido por
opioides, y trastorno relacionado con opioides no especificado de otra manera

(292.9), trastornos relacionados con fenciclidina (o de tipo fenciclidina) tales

como dependencia de fenciclidina (304.60), abuso de fenciclidina (305.90),
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intoxicacion por fenciclidina (292.89), delirio por intoxicacién por fenciclidina,
trastorno psicético inducido por fenciclidina, trastorno de animo inducido por
fenciclidina, trastorno de ansiedad inducido por fenciclidina y trastorno
relacionado con fenciclidina no especificado de otra manera (292.9); trastomos
relacionados con sedantes, hipnéticos, o ansioliticos tales como dependencia
de sedantes, hipnéticos, o ansioliticos (304.10), abuso de sedantes, hipnoéticos,
o ansioliticos (305.40), intoxicacién por sedantes, hipnéticos, o ansioliticos
(292.89), abstinencia de sedantes, hipnéticos, o ansioliticos (292.0), delirio por
intoxicacion por sedantes, hipnéticos, o ansioliticos, delirio por abstinencia de
sedantes, hipnéticos, o ansioliticos, demencia persistente por sedantes,
hipnéticos, o ansioliticos, trastorno amnésico persistente por sedantes,
hipnéticos, o ansioliticos, trastorno psicético inducido por sedantes, hipnéticos,
o ansioliticos, trastorno de animo inducido por sedantes, hipnéticos, o
ansioliticos, trastorno de ansiedad inducido por sedantes, hipnéticos, o
ansioliticos, disfuncién sexual inducida por sedantes, hipnéticos, o ansioliticos,
trastorno del sueno inducido por sedantes, hipnéticos, o ansioliticos y trastorno
relacionado con sedantes, hipnéticos, o ansioliticos no especificado de otra
manera (292.9); trastornos relacionados con polisustancias tales como
dependencia de polisustancias (304.80) y trastornos relacionados con otras

sustancias (o desconocidas) tales como esteroides anabélicos, inhaladores de

nitrato y 6xido nitroso.

Los compuestos de férmula (l) son también utiles en el tratamiento de

trastornos del sueno incluyendo trastornos primarios del suefio tales como

dissomnios tales como insomnio primario (307.42), hipersomnio primario
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(307.44), narcolepsia (347), trastornos del suefio relacionados con la
respiracion (780.59), trastorno del suefio de ritmo circadiano (307.45), y
dissomnio no especificado de otra manera (307.47); trastornos primarios del
suefo tales como parasomnios tales como trastorno de pesadillas (307.47),
trastorno de terror del suefio (307.46), trastorno de sonambulismo (307.46) y
parasomnios no especificados de otra manera (307.47); trastornos del suefio
relacionados con otro trastorno mental tal como insomnio relacionado con otro
trastorno mental (307.42) e hipersomnio relacionado con otro trastorno mental
(307.44); trastorno del suefio debido a una afeccion médica general; y trastorno
del suefio inducido por sustancias incluyendo los subtipos de tipo insomnio,

tipo hipersomnio, tipo parasomnio y tipo mixto.

Los compuestos de férmula (I) son también de uso en el tratamiento de
trastornos de alimentacion tales como anorexia nerviosa (307.1) incluyendo los
subtipos tipo restrictivo y tipo alimentacién por comilona/purgante; bulimia
nerviosa (307.51) incluyendo los subtipos tipo purgante y tipo no purgante;
obesidad; trastorno de alimentacién compulsivo; y trastorno de alimentacion no

especificado de otra manera (307.50).

Los compuestos de férmula (I) son también de uso en el tratamiento de
trastorno de autismo (299.00), trastorno de déficit de atencion/hiperactividad
incluyendo los subtipos tipo combinado de trastorno de déficit de
atencién/hiperactividad (314.01), tipo predominantemente de inatencién de
trastorno déficit de atencion/hiperactividad (314.00), tipo hiperactivo - de

impulso de trastomo déficit de atencion/hiperactividad (314.01) vy trastorno
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déficit de atencién/hiperactividad no especificado de otra manera (314.9);
trastorno hipercinético; trastornos de comportamiento disruptivo tales como
trastorno de conducta incluyendo los subtipos tipo comienzo de la infancia
(321.81), tipo comienzo de adolescencia (312.82) y comienzo no especificado
(312.89), trastorno desafiante oposicional (313.81) y trastorno del
comportamiento disruptivo no especificado de otra manera; y trastornos de tic

tales como sindrome de Tourette (307.23).

Los compuestos de férmula (I) son también de uso en el tratamiento de
trastornos de personalidad incluyendo los subtipos trastorno de personalidad
paranoide (301.0), trastomo de personalidad esquizoide (301.20), trastorno de
personalidad esquizotipal (301.22), trastorno de personalidad antisocial (301.7),
trastorno de personalidad limite (301.83), trastorno de personalidad histri6nica
(301.50), trastorno de personalidad narcisista (301.81), trastorno de anulacién
de personalidad (301.82), trastomno de personalidad dependiente (301.6),
trastorno de personalidad obsesiva compulsiva (301.4) y trastorno de

personalidad no especificado de otra manera (301.9).

Los compuestos de férmula (I) son también de uso en la potenciacion de
la cognicidn incluyendo el tratamiento de alteracién de cognicién en otras
enfermedades tales como esquizofrenia, trastorno bipolar, depresion, otros
trastornos psiquiatricos y afecciones psicéticas asociadas a alteracién
cognitiva. Dentro del contexto de la presente invencion, el término alteracion
cognitiva incluye por ejemplo el tratamiento de alteracién de funciones

cognitivas incluyendo atencion, orientacién, trastornos de aprendizaje, memoria
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(es decir, trastornos de memoria, amnesia, trastornos amnésicos, sindrome de
amnesia global transitoria y alteracién de la memoria asociada a la edad) y
funcion del lenguaje; alteracion cognitiva como resultado de apoplejia,
enfermedad de Alzheimer, enfermedad de Huntington, enfermedad de Pick,
demencia relacionada con sida u ofros estados de demencia tales como
demencia multiinfarto, demencia alcohdlica, demencia relacionada con
hipotiroidismo, y demencia asociada a otros trastornos degenerativos tales
como atrofia cerebelar y esclerosis lateral amiotréfica; otras afecciones agudas
o subagudas que pueden provocar deterioro cognitivo tal como trauma por
delirio o depresién (estados de pseudodemencia), trauma ceféalico, deterioro
cognitivo relacionado con la edad, apoplejia, neurodegeneracién, estados
inducidos por farmacos, agentes neurotoxicos, alteracion cognitiva suave,
alteraciéon cognitiva relacionada con la edad, alteracion cognitiva relacionada
con autismo, sindrome de Down, déficit cognitivo relacionado con psicosis, y
trastornos cognitivos relacionados con el post tratamiento electroconvulsivo; y
trastornos discinéticos tales como enfemedad de Parkinson, parquinsonismo

inducido por neurolépticos, y discinesias tardias.

Los compuestos de férmula (l) son también de uso en el tratamiento de
disfunciones sexuales incluyendo frastornos del deseo sexual tales como
trastorno del deseo sexual hipoactivo (302.71), y trastorno de aversién sexual
(302.79); trastornos de excitacion sexual tales como trastorno de excitacion
sexual femenino (302.72) y disfuncién eréctil masculina (302.72); trastornos

orgasmicos tales como trastorno orgasmico femenino (302.73), trastorno

orgasmico masculino (302.74) y eyaculacién precoz (302.75); trastorno de
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dolor sexual como dispareunia (302.76) y vaginismo (306.51); disfuncion sexual
no especificada de otra manera (302.70); parafilias tales como exhibicionismo
(302.4), fetichismo (302.81), froteurismo (302.89), pedofiia (302.2),
masoquismo sexual (302.83), sadismo sexual (302.84), fetichismo de travestis
(302.3), voyeurismo (302.82) y parafilia no especificada de otra manera
(302.9); trastornos de identidad de género tales como trastornos de identidad
de género en nifios (302.6) y trastorncs de identidad de género en
adolescentes o adultos (302.85); y trastorno sexual no especificado de otra

manera (302.9).

La invencion también proporciona un compuesto de férmula (I) como se
ha descrito en esta memoria descriptiva anteriormente o una sal o solvato
farmacéuticamente aceptable del mismo para uso en el tratamiento de
esquizofrenia, trastornos de animo, trastornos de ansiedad, trastornos
relacionados con sustancias, trastornos dél suefio, trastornos de alimentacién,
trastorno autistico, trastorno de déficit de atencién/hiperactividad, trastorno de
comportamiento disruptivo, trastornos de tic, trastornos de personalidad,
alteracion de cognicién en otras enfermedades, disfuncion sexual, enfermedad
de Parkinson, trastornos discinéticos, depresion, trastorno bipolar, alteracién
cognitiva, obesidad, emesis, trastornos del movimiento, trastornos obsesivos
compulsivos, amnesia, agresién, vértigo, demencia y trastornos del ritmo

circadiano.

La invencion también proporciona un compuesto de férmula (I) como se

ha descrito en esta memoria descriptiva anteriormente o una sal o solvato
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farmacéuticamente aceptable del mismo para uso en el tratamiento de
trastornos psicoticos, abuso de sustancias, alteracion cognitiva, obesidad, y

trastornos de motilidad gastrica.

En otro aspecto de la invencion, se proporciona un procedimiento de
tratamiento de un mamifero, incluyendo un ser humano, que sufre de o es
susceptible a un trastorno mediado por GlyT1, que comprende la
administracion de una cantidad eficaz de un compuesto de férmula (1) como se
ha definido en esta memoria descriptiva anteriormente o una sal o solvato del

mismo.

La invencion también proporciona un procedimiento de tratamiento de
esquizofrenia, trastornos de animo, trastornos de ansiedad, trastornos
relacionados con sustancias, trastornos del suefio, trastornos de la
alimentacién, trastorno autistico, trastorno de déficit de atencidn/hiperactividad,
trastorno de comportamiento disruptivo, trastornos de tic, trastomos de
personalidad, alteracién de cognicion en otras enfermedades, disfuncion
sexual, enfermedad de Parkinson, trastornos discinéticos, depresion, trastorno
bipolar, alteracién cognitiva, obesidad, emesis, trastomos del movimiento,
trastornos obsesivos compulsivos, amnesia, agresion, vértigo, demencia y
trastornos del ritmo circadiano que comprende la administracién a un mamifero
en necesidad del mismo de una cantidad eficaz de un compuesto de férmula (1)

como se ha descrito en esta memoria descriptiva anteriormente o una sal o

solvato farmacéuticamente aceptable del mismo.
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La invencién también proporciona un procedimiento de tratamiento de
trastornos psicéticos, abuso de sustancias, alteracion cognitiva, obesidad y
trastornos de motilidad gastrica que comprende la administracién a un
mamifero en necesidad del mismo de una cantidad eficaz de un compuesto de
formula (I) como se ha descrito en esta memoria descriptiva anteriormente o

una sal o solvato farmacéuticamente aceptable del mismo.

Los compuestos de férmula (I) son también de uso como
anticonvulsivos. Los compuestos de férmula (l) son de esta manera Uutiles en el
tratamiento de convulsién en mamiferos, y particularmente epilepsia en seres
humanos. La ‘“epilepsia” pretende incluir las siguientes convulsiones:
convulsiones parciales simples, convulsiones parciales complejas,
convulsiones generalizadas secundarias, convulsiones generalizadas que
incluyen convulsiones por ausencia, convulsiones mioclénicas, convulsiones
clénicas, convulsiones tonicas, convulsiones clénicas tonicas y convulsiones
aténicas. La invencién también proporciona un procedimiento de tratamiento de
convulsiones, que comprende la administracién a un mamifero en necesidad
del mismo de una cantidad eficaz de un compuesto de férmula (I) como se ha
descrito en esta memoria descriptiva anteriormente o una sal o solvato
farmacéuticamente aceptable del mismo. El tratamiento de epilepsia se puede
llevar a cabo mediante la administracion de una cantidad eficaz anticonvulsiva
no téxica de un compuesto de formula (lll) o una sal o una composicién
farmacéuticamente aceptable como se ha descrito en esta memoria descriptiva

anteriomnente.
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Los compuestos de férmula (l) también encuentran uso en el tratamiento
de dolor neuropatico, por ejemplo en neuropatia diabética, ciatica, dolor de la
parte inferior de la espalda no especifico, dolor de esclerosis mdltiple,
fibromialgia, neuropatia relacionada con VIH, neuralgia tal como neuralgia post
- herpética y neuralgia trigeminal y dolor que se produce por trauma fisico,

amputacion, cancer, toxinas o afecciones inflamatorias crénicas.

En otro aspecto de la invencién, se proporciona el uso de un compuesto
de formula (1) como se ha descrito en esta memoria descriptiva anteriormente o
una sal o solvato del mismo en la preparacién de un medicamento para el

tratamiento de un trastorno mediado por GlyT1.

Preferiblemente, el trastorno mediado por GlyT1 a tratar mediante el uso
0 procedimiento como se ha descrito en esta memoria descriptiva
anteriormente es una psicosis, incluyendo esquizofrenia, demencia y trastornos

de déficit de atencién, particularmente esquizofrenia.

La invencion también proporciona el uso de un compuesto de féormula (1)
como se ha descrito en esta memoria descriptiva anteriormente o una sal o
solvato farmacéuticamente aceptable del mismo en la fabricacion de un
medicamento para el tratamiento de esquizofrenia, trastornos de &nimo,
trastornos de ansiedad, trastornos relacionados con sustancias, trastornos del
suefo, trastornos de la alimentacion, trastorno autistico, trastorno de déficit de

atencion/hiperactividad, trastorno de comportamiento disruptivo, trastornos de

tic, trastornos de personalidad, alteracion de la cognicion en otras
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enfermedades, disfuncion sexual, enfermedad de Parkinson, trastornos
discinéticos, depresion, trastorno bipolar, alteracion cognitiva, obesidad,
emesis, trastornos del movimiento, trastornos obsesivos compulsivos, amnesia,

agresion, vértigo, demencia y trastornos del ritmo circadiano.

La invencion también proporciona el uso de un compuesto de férmula (1)
como se ha descrito en esta memoria descriptiva anteriormente o una sal o
solvato farmacéuticamente aceptable del mismo en la fabricacion de un
medicamento para el tratamiento de trastornos psicéticos, abuso de sustancias,

alteracion cogriitiva, obesidad y trastornos de motilidad gastrica.

Como se usa en esta memoria descriptiva, el término “cantidad eficaz”
significa la cantidad de un farmaco o agente farmacéutico que generara la
respuesta biologica o médica de un tejido, sistema, animal o ser humano que

se esta pretendiendo, por ejemplo, por un investigador o médico.

Los compuestos para uso de acuerdo con la invencién se pueden
administrar como material bruto pero los ingredientes activos preferiblemente

se proporcionan en la forma de composiciones farmacéuticas.

De acuerdo con lo anterior, en un aspecto adicional de la invencion, se
proporciona una composicion farmacéutica que comprende un compuesto de
formula (l) como se ha descrito en esta memoria descriptiva anteriormente o

una sal o solvato del mismo, y al menos un vehiculo, diluyente o excipiente

farmacéuticamente aceptable.
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Estas composiciones farmacéuticas se pueden usar en el tratamiento de
afecciones clinicas para las que un inhibidor GlyT1 esta indicado tal como, por
ejemplo, esquizofrenia. El vehiculo debe ser farmacéuticamente aceptable para el
receptor y debe ser compatible con, es decir, no tener un efecto perjudicial sobre,
los otros ingredientes en la composicién. El vehiculo puede ser un sélido o liquido
y preferiblemente se formula con al menos un compuesto de formula (1) o una sal
o solvato del mismo como una formulacién de dosis unitaria. Si se desea, otros
ingredientes fisiolégicamente activos también se pueden incorporar en la

composicion farmacéutica de la invencion.

Los expertos en la técnica apreciaran que los compuestos de acuerdo con
la invencion se pueden usar de manera ventajosa junto con uno o mas agentes
terapeuticos distintos, por ejemplo, agentes antidepresivos diferentes tales como
antagonistas de 5HT3, agonistas de serotonina, antagonistas de NK-1, inhibidores
selectivos de la recaptacién de serotonina (SSRI), inhibidores de la recaptacion de
noradrenalina (SNRI), antidepresivos triciclicos, antidepresivos dopaminérgicos,
antagonistas de H3, antagonistas de 5HT1A, antagonistas de 5HT1B,
antagonistas de 5HT1D, agonistas de D1, agonistas de M1 y/o agentes
anticonvulsivos, asi como farmacos antipsicéticos atipicos y potenciadores

cognitivos.

Los antagonistas de 5HT3 adecuados que se pueden usar en combinacién

con los compuestos de las invenciones incluyen por ejemplo ondansetron,

granisetron, metoclopramida.
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Los agonistas de serotonina adecuados que se pueden usar en
combinacién con los compuestos de la invencién incluyen sumatriptan,

rauwolscina, yohimbina, metoclopramida.

Los SSRi adecuados que se pueden usar en combinaciéon con los
compuestos de la invenciéon incluyen fluoxetina, citalopram, fermoxetina,

fluvoxamina, paroxetina, indalpina, sertralina, zimeldina.

Los SNRI adecuados que se pueden usar en combinacion con los

compuestos de la invencién incluyen venlafaxina y reboxetina.

Los antidepresivos triciclicos adecuados que se pueden usar en
combinacién con un compuesto de la invencién incluyen imipramina,

amitriptilina, clomipramina y nortriptilina.

Los antidepresivos dopaminérgicos adecuados que se pueden usar en
combinacién con un compuesto de la invencion incluyen bupropién y

amineptina.

Los agentes anticonvulsivos adecuados que se pueden usar en

combinacién con los compuestos de la invencion incluyen por ejemplo

divalproex, carbamazepina y diazepam.
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Los farmacos antipsicéticos atipicos adecuados que se pueden usar en
combinacion con los compuestos de la invencién incluyen por ejemplo

risperidona, olanzapina, ziprasidona, aripiprazol y clozapina.

Se apreciara que los compuestos de la combinacién o composicion se
puede administrar de manera simultanea (o bien en la misma o en diferentes

formulaciones farmacéuticas), de manera separada o secuencial.

Los compuestos de formula (1) y sus sales y solvatos farmacéuticamente
aceptables de los mismos son también adecuados para combinacién con otros
antipsicoticos tipicos y atipicos para proporcionar tratamiento mejorado de los
trastornos psicoticos. Las ventajas particulares asociadas con las
combinaciones, usos y procedimientos de tratamiento de los compuestos de
formula (1) y sus sales y solvatos farmacéuticamente aceptables incluyen
eficacia equivalente o mejorada a dosis de administracion que son menores
que las comunmente usadas para los componentes individuales. También se
pueden observar tratamientos mejorados de los sintomas positivos y/o
sintomas negativos y/o sintomas cognitivos del trastorno psicético. Las
combinaciones, usos y procedimientos de tratamiento de la invencién pueden
también proporcionar ventajas en el tratamiento de pacientes que no
responden adecuadamente o que son resistentes al tratamiento con ciertos

agentes neurolépticos.

Las terapias de combinacién de la invencién se administran

preferiblemente de manera auxiliar. Por administracién auxiliar se quiere decir

ARSY




10

15

20

25

48

la administracion idéntica o superpuesta de cada uno de los componentes en la
forma de composiciones o dispositivos farmacéuticos separados. Este régimen
de administracién terapéutica de dos o mas agentes terapéuticos es
denominado generalmente por los expertos en la técnica y en esta memoria
descriptiva como administracion terapéutica auxiliar; también conocida como
administracién terapéutica anexa. Cualesquiera y todos los regimenes de
tratamiento en los que ei paciente recibe administracién terapéutica separada
pero idéntica o superpuesta de los compuestos de formula (I) o una sal o
solvato farmacéuticamente aceptable de los mismos y al menos un agente
neuroléptico estan dentro del alcance la presente invencion. En una realizacién
de administracion terapéutica auxiliar como se describe en esta memoria
descriptiva, un paciente esta tipicamente estabilizado en una administracién
terapéutica de uno o mas de los cornponentes durante un periodo de tiempo y
después recibe administracion de otro componente. Dentro del alcance de esta
invencidn, se prefiere que los compuestos de formula (I) o una sal o solvato
farmacéuticamente aceptable de los mismos se administre como tratamiento
terapéutico auxiliar a pacientes que estan recibiendo administracion de al
menos un agente neuroléptico, pero el alcance de la invencién también incluye
la administracién terapéutica auxiliar de al menos un agente neuroléptico a
pacientes que estan recibiendo la administracién de compuestos de férmula (1)

o una sal o solvato farmacéuticamente aceptable de los mismos.

Las terapias de combinacién de la invencién también se pueden
administrar de manera simultdnea. Por administracién simultanea se quiere

decir un régimen de tratamiento en el que los componentes individuales se
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administran juntos, o bien en la forma de una composicion o dispositivo
farmacéutico individual que comprende o contiene ambos componentes, o
como composiciones o dispositivos separados, comprendiendo cada uno de los
cuales uno de los componentes, administrados de manera simultanea. Tales
combinaciones de los componentes individuales separados para la
combinacién simultanea se pueden proporcionar en la forma de un kit de

partes.

En un aspecto adicional, la invencién proporciona un procedimiento de
tratamiento de un trastorno psicético mediante la administracion terapéutica
auxiliar de los compuestos de férmula () o una sal o solvato
farmacéuticamente aceptable de los mismos a un paciente que recibe la
administracion terapéutica de al menos un agente neuroléptico. En un aspecto
adicional, la invencion proporciona el uso de compuestos de férmula (I) o una
sal o solvato farmacéuticamente aceptable de los mismos en la fabricacion de
un medicamento para la administracion terapéutica auxiliar para el tratamiento
de un trastorno psicético en un paciente que recibe administracion terapéutica
de al menos un agente neuroléptico. La invencion proporciona adicionalmente
compuestos de formula (1) o una sal o solvato farmacéuticamente aceptable de
los mismos para uso para la administracion terapéutica auxiliar para el
tratamiento de un trastorno psicético en un paciente que recibe la

administracion terapéutica de al menos un agente neuroléptico.

En un aspecto adicional la invencién proporciona un procedirniento de

tratamiento de un trastorno psicotico mediante la administracién terapéutica
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auxiliar de al menos un agente neuroléptico a un paciente que recibe la
administracion terapéutica de los compuestos de férmula (I) o una sal o solvato
farmacéuticamente aceptable de los mismos. En un aspecto adicional, la
invencion proporciona el uso de al menos un agente neuroléptico en la
fabricacién de un medicamento para la administracion terapéutica auxiliar para
el tratamiento de un trastorno psicético en un paciente que recibe la
administracion terapéutica de los compuestos de formula (i} o una sal o solvato
farmacéuticamente aceptable de los mismos. La invencién proporciona
adicionalmente al menos un agente neuroléptico para la administracién
terapéutica auxiliar para el tratamiento de un trastorno psicético en un paciente
que recibe la administracion terapéutica de los cornpuestos de formula (1) o una

sal o solvato farmacéuticamente aceptable de los mismos.

En un aspecto adicional la invencién proporciona un procedimiento de
tratamiento de un trastorno psicético mediante la administracion terapéutica
simultanea de los compuestos de formula (I) o una sal o solvato
farmacéuticamente aceptable de los mismos en combinacion con al menos un
agente neuroléptico. La invencién proporciona ademas el uso de una
combinacion de los compuestos de formula () o una sal o solvato
farmacéuticamente aceptable de los mismos y al menos un agente neuroléptico
en la fabricacion de un medicamento para la administracién terapéutica
simultanea en el tratamiento de un trastorno psicético. La invencion
proporciona adicionalmente el uso de los compuestos de formula (1) o una sal

farmacéuticamente aceptable de los mismos en la fabricacién de un

medicamento para la administracion terapéutica simultanea con al menos un
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agente neuroléptico en el tratamiento de un trastorno psicético. La invencién
proporciona adicionalmente compuestos de formula () o una sal
farmacéuticamente aceptable de los mismos para uso para administracién
terapéutica simultanea con al menos un agente neuroléptico en el tratamiento
de un trastorno psicético. La invencion proporciona adicionalmente el uso de al
menos un agente neuroléptico en la fabricacion de un medicamento para la
administracién terapéutica simultdnea con los compuestos de férmula (I) o una
sal farmacéuticamente aceptable de los mismos en el tratamiento de un

trastorno psicético.

En aspectos adicionales, la invencién proporciona un procedimiento de
tratamiento de un trastorno psicético mediante la administracion terapéutica
simultadnea de una composicién farmacéutica que comprende los compuestos
de formula (1) o una sal o solvato farmacéuticamente aceptable de los mismos
y al menos un agente estabilizante del animo o antimaniaco, una composicién
farmacéutica que comprende los compuestos de formula () o una sal o solvato
farmacéuticamente aceptable de los mismos y al menos un agente
estabilizante del animo o antimaniaco, el uso de una composicién farmacéutica
que comprende los compuestos de férmula () o una sal o solvato
farmacéuticamente aceptable de los mismos y al menos un agente
estabilizante del 4nimo o antimaniaco en la fabricacion de un medicamento
para el tratamiento de un trastorno psicético, y una composicién farmacéutica
que comprende los compuestos de formula (I) o una sal o solvato

farmacéuticamente aceptable de los mismos y al menos un agente
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estabilizante del animo o antimaniaco para uso en el tratamiento de un

trastorno psicético.

En un aspecto adicional, la invencién proporciona un kit de partes para
uso en el tratamiento de un trastorno psicético que comprende una primera
forma de dosificaciéon que comprende los compuestos de férmula (1) o una sal o
solvato farmacéuticamente aceptable de los mismos y una o mas formas de
dosificacién adicionales comprendiendo cada una un agente neuroléptico para

la administracién terapéutica simultdnea.

Dentro del contexto de la presente invencion, el término trastorno
psiquiatrico incluye aquellos trastornos mencionados anteriormente, tales como
esquizofrenia, trastornos de animo, trastornos de ansiedad, trastornos
relacionados con sustancias, trastomos del suefio, trastornos de la
alimentacién, trastorno autistico, trastomo de déficit de atencién/hiperactividad,
trastorno del comportamiento disruptivo, trastornos de tic, trastornos de
personalidad, alteracion de cognicion en otras enfermedades, disfuncion
sexual, trastornos discinéticos, depresion, trastorno bipolar, alteracién cognitiva
y trastornos obsesivo compulsivos y todas las diversas formas de los trastornos
como se ha mencionado en esta memoria descriptiva, que se contemplan

como parte de la presente invencion.

Los ejemplos de farmacos neurolépticos/antipsicoticos que son Uutiles en
la presente invencion incluyen, pero no se limitan a: butirofenonas, tales como

haloperidol, pimozida, y droperidol; fenotiazinas, tales como clorpromazina,
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tioridazina, = mesoridazina, ftrifluoperazina, perfenazina, flufenazina,
triflupromazina, proclorperazina, y acetofenazina; tioxantenos, tales como
tiotixeno y clorprotixeno;  tienobenzodiazepinas;  dibenzodiazepinas;
benzoisoxazoles; dibenzotiazepinas; imidazolidinonas; benzoisotiazolil -
piperazinas; triazina tal como lamotrigina; dibenzoxazepinas, tal como loxapina;
dihidroindolonas, tal como molindona; aripiprazol; y los derivados de los

mismos que tienen actividad antipsicética.

Los ejemplos de farmacos neurolépticos que se prefieren para uso en la

presente invencién se muestran en la tabla A.

Tabla A

Farmacos neurolépticos

|
|
|
|

Nombre Nombre Via de | Forma intervalo de

comin comercial administracion 1 Dosificacion vy
i
} (Mediana)®
|

Clozapina CLOZARIL oral ’\ comprimidos | 12,5 - 900 mg/dia
i (300 - 900
mg/dia)

Olanzapina ZYPREXA oral comprimidos 5 - 25 mg/dia
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Nombre Nombre Via de Forma Intervalo de
comun comercial administracion Dosificacion y
(Mediana)®
(10 - 25 mg/dia)
Ziprasidona GEODON oral capsulas 20-80 mg/dos
veces al dia
(80 - 160 mg/dia)
Risperidona RISPERDAL oral comprimidos 2 - 16 mg/dia
solucion comprimidos
(4 - 12 mg/dia)
fumarato de SEROQUEL oral comprimidos | 50 - 900 mg/dia ,
Quetiapina (300-900
mg/dia)
Sertindol SERLECT (4 - 24 mg/dia)
Amisulprida
Haloperidol HALDOL oral comprimidos 1 - 100 mg/dia
(1 - 15 mg/dia)
Decanoato de | Decanoato de parenteral inyeccion
Haloperidol HALDOL
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Nombre Nombre Via de Forma Intervalo de
comtn comercial administracién Dosificacién y
i
(Mediana)® i
lactato de HALDOL oral solucién
Haloperidol
INTENSOL parenteral inyeccién
Clorpromazina | THORAZINE rectal supositorios | 30 - 800 mg/dia
oral capsulas (200 - 500
solucién mg/dia)
comprimidos
i parenteral inyeccion
Flufenazina PROLIXIN 0,5 - 40 mg/dia
(1 - 5 mg/dia)
decanoato de Decanoato de parenteral inyeccion (aproximadamente
Flufenazina PROLIXIN la mitad de la
dosificacion
mostrada para
oral)
|
enantato de PROLIXIN parenteral inyeccién (la misma que

Flufenazina i
|

antes

Ot
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Nombre Nombre Via de Forma Intervalo de
comun |  comercial administracion | Dosificaciéon y
f 1 (Mediana)®
l Clorhidrato de | PROLIXIN oral elixir
Flufenazina solucién
parenteral inyeccién
‘ Tiotixeno NAVANE oral capsulas 6 - 60 mg/dia
! (8 - 30 mg/dia)
Clorhidrato de NAVANE oral solucién
Tiotixeno parenteral inyeccion
[
L
Trifluoperazina STELAZINE (2 - 40 mg/dia)
1' Perfenazina TRILAFON oral solucién 12 - 64 mg/dia
" comprimidos ; (16-64 mg/dia)
} parenteral inyeccion
| Clorhidrato de ETRAFON oral ' comprimidos
Perpehazina y TRIAVIL
Amitriptilina
| Tioridazina MELLARIL oral  suspensién | 150 - 800 mg/dia
‘ |
i solucién (100 - 300
i mal/dia)

comprimidos .
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Nombre Nombre Via de Forma Intervalo de
comin comercial administracion Dosificacion y
(Mediana)®
Mesoridazina (30 - 400 mg/dia)
" Molindona MOBAN 50 - 225 mg/dia
© (15 -150 mg/dia)
Clorhidrato de MOBAN oral solucion
Molindona
Loxapina LOXITANE 20 - 250 mg/dia
(60 - 100 mg/dia)
Clorhidrato de LOXITANE oral solucion
Loxapina parenteral inyeccion
Succinato de LOXITANE oral capsulas

Loxapina

Pimozida

(1 - 10 mg/dia)

Flupentixol
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i

l Nombre Nombre Via de Forma Intervalo de
comiin comercial administracién Dosificacién vy
(Mediana)®
Promazina SPARINE
Triflupromazina VESPRIN
-
Clorprotixeno TARACTAN
Droperidol INAPSINE
Acetofenazina TINDAL
l Proclorperazina | COMPAZINE
| Metotrimeprazin |  NOZINAN
a |
Pipotiazina PIPOTRIL
Aripiprazol
Hoperidona

Los ejemplos de nombres comerciales y proveedores de farmacos

neurolépticos seleccionados son como sigue: clozapina (disponible bajo el

nombre comercial de CLOZARIL®, de Mylan, Zenith Goldline, UDL, Novartis);

olanzapina (disponible bajo el nombre comercial de ZYPREX®, from Lilly ;

ziprasidona (disponible bajo el nombre comercial GEODON®, de Pfizer);

risperidona (disponible bajo el nombre comercial RISPERDAL®, de Janssen);

fumarato de quetiapina (disponible bajo el nombre comercial SEROQUEL®, de
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AstraZeneca); haloperidol (disponible bajo el nombre comercial HALDOL®, de
Ortho-McNeil); clorpromazina (disponible bajo el nombre comercial
THORAZINE®, de SmithKline Beecham (GSK); flufenazina (disponible bajo el
nombre comercial PROLIXIN®, de Apothecon, Copley, Schering, Teva, y
American Pharmmaceutical Partners, Pasadena); tiotixeno (disponible bajo el
nombre comercial NAVANE®; de Pfizer); trifluoperazina diclorhidrato de (10-[3-
(4-metil-1-piperazinil)propil]-2-(trifluorometiljfenotiazina, disponible bajo el
nombre comercial STELAZINE®, de Smith Klein Beckman; perfenazina
(disponible bajo el nombre comercial TRILAFON®; de Schering); tioridazina
(disponible bajo el nombre comercial MELLARIL®; de Novartis, Roxane,
HiTech, Teva, y Alpharma) ; molindona (disponible bajo el nombre comercial
MOBAN®, de Endo); y loxapina (disponible bajo el nombre comercial
LOXITANE®; de Watson). Adicionalmente, se pueden usar benperidol

(Glianimon®), perazina (Taxilan®) o melperona (Eunerpan®)).

Otros farmacos neurolépticos preferidos incluyen promazina (disponible
bajo el nombre comercial SPARINE®), triflurpromazina (disponible bajo el
nombre comercial VESPRIN®), clorprotixeno (disponible bajo el nombre
comercial TARACTAN®), droperidol (disponible bajo el nombre comercial
INAPSINE®), acetofenazina (disponible bajo el nombre comercial TINDAL®;),
proclorperazina (disponible bajo el nombre comercial COMPAZINE®),
metotrimeprazina (disponible bajo el nombre comercial NOZINAN®),

pipotiazina (disponible bajo el nombre comercial PIPOTRIL®), ziprasidona, y

hoperidona.
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Los agentes neurolépticos particularmente preferidos para uso en la
invencion son olanzapina, risperidona, quetiapina, aripiprazol, haloperidol,

clozapina, ziprasidona y osanetant.

Los expertos en la técnica apreciaran que los compuestos de acuerdo
con la invencién se pueden usar de manera ventajosa junto con uno o mas
agentes terapéuticos diferentes, por ejemplo, agentes antidepresivos diferentes
tales como antagonistas de 5HT3, agonistas de serotonina, antagonistas de
NK-1, inhibidores selectivos de la recaptacién de serotonina (SSRI), inhibidores
de la recaptacibn de noradrenalina (SNRI), antidepresivos ftriciclicos,
antidepresivos dopaminérgicos, antagonistas de H3, antagonistas de SHT1A,
antagonistas de 5HT1B, antagonistas de SHT1D, agonistas de D1, agonistas
de M1 y/o agentes anticonvulsivos, asi como farmacos antipsicéticos atipicos y

potenciadores cognitivos.

Los antagonistas adecuados de 5HT3 que se pueden usar en
combinacion con los compuestos de la invencién incluyen por ejemplo

ondansetron, granisetron, metoclopramida.

Los agonistas adecuados de serotonina que se pueden usar en

combinacion con los compuestos de la invencion incluyen sumatriptan,

rauwolscina, yohimbina, metoclopramida.

OF
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Los SSRI adecuados que se pueden usar en combinacién con los
compuestos de la invencion incluyen fluoxetina, citalopram, femoxetina,

fluvoxamina, paroxetina, indalpina, sertralina, zimeldina.

Los SNRI adecuados que se pueden usar en combinaciéon con los

compuestos de la invencion incluyen venlafaxina y reboxetina.

Los antidepresivos triciclicos adecuados que se pueden usar en
combinacién con un compuesto de la invencidon incluyen imipramina,

amitriptilina, clomipramina y nortriptilina.

Los antidepresivos dopaminérgicos adecuados que se pueden usar en
combinacién con un compuesto. de la invencién incluyen bupropion y

amineptina.

Los agentes anticonvulsivos adecuados que se pueden usar en
combinacién con los compuestos de la invenciéon incluyen por ejemplo

divalproex, carbamazepina y diazepam.

Los farmacos antipsicéticos atipicos adecuados que se pueden usar en

combinacion con los compuestos de la invencién incluyen por ejemplo

risperidona, olanzapina, ziprasidona, aripiprazol y clozapina.

2
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Se apreciara que los compuestos de la combinacién o composicién se
pueden administrar de manera simultanea (o bien en la misma o en diferentes

formulaciones farmacéuticas), de manera separada o secuencial.

Para uso en medicina, los compuestos de la presente invencién se
administran usualmente como una composicion farmacéutica habitual. La
presente invencion proporciona por lo tanto en un aspecto adicional una
composicién farmacéutica que comprende un compuesto de féormula (1) como
se ha descrito en esta memoria descriptiva anteriormente o una sal
farmacéuticamente (es decir, fisiolégicamente) aceptable del mismo y un
vehiculo farmacéuticamente (es decir, fisiologicamente) aceptable. La
composicién farmacéutica puede ser para uso en el tratamiento de cualquiera

de las afecciones descritas en esta memoria descriptiva.

Las formulaciones posibles incluyen las adecuadas para administracién
oral, sublingual, bucal, parenteral (por ejemplo, subcutanea, intramuscular, o
intravenosa), rectal, topica e intranasal y en formas adecuadas para la
administraciéon mediante inhalacién o insuflacién (o bien a través de la boca o
de la nariz). Los medios mas adecuados de administraciéon para un paciente
particular dependeran de la naturaleza y gravedad de las afecciones que se
estan tratando y de la naturaleza del compuesto activo, pero, cuando sea
posible, se prefiere la administracién oral.

Las formulaciones adecuadas para la administracién oral se pueden
proporcionar como unidades discretas, tales como comprimidos, capsulas,

sellos, o grageas, conteniendo cada uno de los cuales una cantidad

AL
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predeterminada del compuesto activo, como polvos o granulos; como

soluciones o suspensiones en liquidos acuosos 0 no acuosos, o como
emulsiones aceite en agua o agua en aceite. Por ejemplo, un compuesto de la
invencion se puede preparar como una formulacién con un perfil de liberacién
controlado. Este puede estar en cualquiera de las formas farmacéuticas
mencionadas anteriormente. Por ejemplo puede ser una formulacién de gel en
un vehiculo oleoso no acuoso, por ejemplo Miglyol, con un agente de
gelificacién adecuado si se requiere, por ejemplo metilcelulosa o silice coloidal

hidrofobo.

Las formulaciones adecuadas para administracion sublingual o bucal
incluyen grageas que comprenden el compuesto activo y, tipicamente, una
base aromatizada, tal como azicar y goma arabiga o tragacanto y pastillas que
comprenden el compuesto activo en una base inerte, tal como gelatina y

glicerina o sacarosa y goma arabiga.

Las formulaciones adecuadas para administracién parenteral
tipicamente comprenden soluciones acuosas estériles que contienen una
concentracion predeterminada del compuesto activo; la solucién es
preferiblemente isotdnica con la sangre del receptor pretendido. Aunque tales
soluciones se administran preferiblemente por via intravenosa, también se

pueden administrar mediante inyeccién subcutanea o intramuscular.

Las formulaciones adecuadas para administracion rectal se

proporcionan preferiblemente en forma de supositorios de dosis unitaria que
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comprenden el ingrediente activo y uno o mas vehiculos solidos que forman la

base de supositorio, por ejemplo, manteca de cacao.

Las formulaciones adecuadas para aplicacion tépica o intranasal
incluyen pomadas, cremas, locion, pastas, geles, pulverizaciones, aerosoles y
aceites. Los vehiculos adecuados para tales formulaciones incluyen vaselina
liquida, lanolina, polietilenglicoles, alcohcles, y las combinaciones de los

mismos.

Las formulaciones de los compuestos de la invencién pueden, por
ejemplo, estar compuestas de manera que mejoren el perfil de exposicién del

compuesto de la invencion.

Las composiciones adecuadas para la administracion transdérmica
incluyen pomadas, geles y parches. Preferiblemente la composicion esta en

forma de dosis unitaria tal como un comprimido, capsula o ampolla.

Las formulaciones de la invencion se pueden preparar mediante
cualquier procedimiento adecuado, tipicamente mezclando de manera uniforme
e intima el (los) compuesto (s) activos con vehiculos liquidos o sélidos
finamente divididos, o ambos, en las proporciones requeridas y después, si es

necesario, conformando la mezcla resultante en la forma deseada.

Por ejemplo, un comprimido se puede preparar comprimiendo una

mezcla intima que comprende un polvo o granulos del ingrediente activo y uno
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o mas ingredientes opcionales, tal como un aglutinante, lubricante, diluyente
inerte, o agente dispersante tensioactivo, o0 mediante moldeado de una mezcla

intima de ingrediente activo en polvo y diluyente liquido inerte.

Las soluciones acuosas para la administracion parenteral se preparan
tipicamente disolviendo el compuesto activo en agua suficiente para
proporcionar la concentracion deseada y después hacer la solucion resultante

estéril e isotonica.

Se apreciara que la dosis precisa administrada dependera de la edad y
afeccion del paciente y de la frecuencia y via de administracion y estara a la
discrecién ultima del médico asistente. El compuesto se puede administrar en
dosis individuales o divididas y se puede administrar una o mas veces, por

ejemplo 1 a 4 veces al dia.

Una dosis propuesta del ingrediente activo para uso de acuerdo con la
invencion para administracién oral, sublingual, parenteral, bucal, rectal,
intranasal o tépica a un ser humano (de aproximadamente 70 kg de peso
corporal) para el tratamiento de trastornos neurolégicos y neuropsiquiatricos
mediados por un inhibidor GlyT1, incluyendo esquizofrenia, puede estar entre
aproximadamente 1 y aproximadamente 1000 mg, preferiblemente entre
aproximadamente 5 y aproximadamente 500 mg, mas preferiblemente entre

aproximadamente 10 y aproximadamente 100 mg del ingrediente activo por

dosis unitaria que se podria administrar, por ejemplo, 1 a 4 veces al dia.
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Los compuestos de la invencion se pueden usar como ligandos PET (por
ejemplo marcados con carbono 11 o flior 18) o como ligandos SPECT (por
ejemplo marcados con yodo 123 o tecnecio 99 meta estable) para visualizacion
in vivo y cuantificacion del transportador GlyT1. Por ejemplo, se pueden usar
en formaciéon de imagenes de PET o SPECT del cerebro. En el contexto de
esta patente, PET significara: tomografia de emision de positrones y SPECT (=
SPET) significara: tomografia de emisién (computarizada) de fotones

individuales.

Todas las publicaciones, que incluyen pero no se limitan a las patentes y
solicitudes de patentes, citadas en esta memoria descriptiva se incorporan en
este documento como referencia como si cada publicacion individual estuviera
indicada especificamente e individualmente a incorporarse como referencia en

este documento como si no obstante se expusiera completamente.

La invencion se ilustra adicionalmente mediante los siguientes ejemplos

no limitantes.

Abreviaturas:

THF tetrahidrofurano

DCM diclorometano

DMF dimetilformamida

EDC Clorhidrato de N-(3-(dimetilamino)propil)-N-etilcarbodiimida

HATU hexafluorofosfato de O«(7-azabenzotriazol-1-il) - N.N,N’,N’-
tetrametiluronio

HOAt 3H-(1,2,3)-triazolo(4,5-b)piridina-3-ol

NMP N-metilpirrolidinona

O
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N,N-diisopropiletilamina

hidrato de 1-hidroxibenzotriazol

Condiciones de cromatografia de CL/EM analitica:

Procedimiento A

Columna:

Fase movil:

Gradiente:

Caudal:

Intervalo de longitud de onda UV:

Temperatura:

Procedimiento B *

Columna:

Fase movil:

Gradiente:

Caudal:

Intervalo de longitud de onda UV:

Temperatura:

Waters Atlantis 50 mm x 4,6 mm, 3 pm
de tamaiio de particula

A: acido férmico al 0,05% + agua

B: Acetonitrilo + acido formico al 0,05%
5 - min de tiempo de desarrollo: 3% de
B a 97% de B durante 4 min

3 ml/min

220 - 330 nm

30°C

Waters Atlantis 20 mm x 4,6 mm,
tamafo de particula 3 um

A: 0,1% de acido férmico + agua

B: Acetonitrilo + acido férmico al 0,1%
5,5- min de tiempo de desarrollo: 3%
de B a 97% de B durante 5,3 min

1 ml/min

210 -350 nm

Arnbiente
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Condiciones de cromatografia sistema de autopurificacion dirigido por

masa:

Columna: Waters Atlantis 19 mm x 100 mm o 30
mm X 100 mm, 5 pm de tamafio de
particula

Fase movil: A: acido férmico al 0,1% + agua
B: Acetonitrilo + &cido férmico al 0,1%

Gradiente: 13,5 min de tiempo de desarrollo con
gradiente de 10 min dependiente del
tiempo de retencién analitico

Caudal: 20 6 40 ml/min

General:

A través de la seccion de los ejemplos, se adopta la siguiente
terminologia con relacién a los compuestos quirales: cuando se ha preparado
una mezcla de dos enantibmeros, el compuesto se describe como (). Cuando
se ha preparado un enantiomero individual (es decir una mezcla enriquecida
quiralmente en uno de los enantiomeros), se denomina “quiral”. La
estereoquimica absoluta no se ha determinado en el momento de la
presentacion. Los enantiémeros individuales de algunos materiales preparados
se identifican en virtud de las rotaciones Opticas y tales materiales se
identifican como los enantiémeros (+) o (-). Cuando la informacién de rotacién

Optica no estd todavia disponible, los enantibmeros individuales de los
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productos se pueden identificar individualmente en virtud de las caracteristicas

de HPLC quiral del intermedio amina.

Cuando las reacciones se describen por haberse llevado a cabo de
manera similar a reacciones anteriores descritas mas completamente, las
condiciones de reaccion generales usadas fueron esencialmente las mismas.
Las condiciones de tratamiento usadas eran de los tipos convencionales en la

técnica, pero pueden haber sido adaptadas de una reaccion a otra.

Descripcion 1: 1-(Dimetilamino)ciclopentanocarbonitrilo

Me,N__-CN
é

A una suspension enfriada (bafo de hielo) de clorhidrato de dimetilamina
(8,15 g, 0,1 mol) en ciclopentanona (8,4 g, 0,1 mol) se le afadié gota a gota
una solucion de cianuro de potasio (6,5 g, 0,1 mol) en agua (50 ml) durante 10
min. Después de agitar vigorosamente a temperatura ambiente durante 18 h, la
mezcla de reaccién bruta se extrajo tres veces con éter dietilico (3 x 200 ml) y
los extractos combinados se lavaron dos veces con agua (2 x 50 ml), se
secaron (Na;SOs) y se evaporaron, proporcionando el compuesto del titulo en
forma de un aceite amarillo palido (12,5 g) que se usé sin purificacién adicional.
'H RMN (CDCl3) &: 1,7-2,0 (6H, m), 2,15-2,3 (2H, m), 3,3 (6H, s). Espectro de
masas (Electronebulizacion CL/EM): Encontrado 112 (MH*-HCN). CsHN:

requiere 138.

Procedimiento alternativo:;
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A una mezcla enfriada con hielo y agitada de clorhidrato de dimetilamina
(26,32 g; 0,323 mol) y ciclopentanona (27,15 g, 0,323 mol) se le aiiadi6é gota a
gota una solucién de cianuro de potasio (21,02 g, 0,323 mol) en agua (170 ml)
durante 10 min. La mezcla se agit6 a temperatura ambiente durante una noche.
Después, la mezcla se extrajo en éter dietilico (2 x 200 ml) y los extractos
organicos combinados se lavaron con salmuera (200 ml), se secaron (Na;SQ,)
y se evaporaron al vacio, proporcionando el compuesto del titulo en forma de
un liquido incoloro (43 g, 96,5%)

Descripcion 2: (+){1-[Amino(fenil)metil]ciclopentil}dimetilamina

Me N CN Me,N
2 2 NH,
——————

A una solucién de 1-(dimetilamino)ciclopentanocarbonitrilo D1 (4 g, 28,9
mmol) en THF (30 ml) a -70°C en una atmésfera de argén se le afadio gota a
gota una solucion de fenillitio en éter dibutilico (17,7 ml de una solucién 1,8 M;
32 mmol). La mezcla de reaccién se dejé calentar a temperatura ambiente
durante 3 h, se enfrié de nuevo a 0°C y se afiadié metanol (30 ml) seguido de
la adicién cuidadosa de borohidruro sédico (3,3 g, 87 mmol). Después de agitar
a temperatura ambiente durante 18 h, la mezcla de reaccién se enfrié a 0°C y
se anadio bicarbonato s6dico acuoso saturado. La fase organica se evapor6 y
la suspension resultante se extrajo tres veces con DCM (3 x 150 ml). Los

extractos combinados se secaron (Na;SO,) y se evaporaron, proporcionando el

compuesto bruto en forma de un aceite amarillo (6,8 g). La mitad del
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compuesto bruto se cromatografié sobre gel de silice eluyendo con DCM-
metanol (9/1) y mezclas de DCM-amoniaco 2 M en metanol (de 95/5 a 9/1 a
8/2), proporcionando el compuesto del titulo en forma de un aceite incoloro (2,3
g). Este aceite se disolvio en éter dietilico (20 ml) y se afnadié cloruro de
hidrégeno en éter dietilico a 0°C. Después de 20 min, la suspension se filtro,
dando la sal diclorhidrato (2,8 g) del compuesto del titulo en forma de un sélido
blanco. '"H RMN (DMSO) &: 1,25 (2H, s a), 1,36 (2H, s a), 1,66-2,13 (4H, m),
2,64 (3H,s), 2,79 (3H, s), 4,92 (1H, s a), 7,32 (3H, m). 7,54 (2H, m), 8,95 (3H, s
a), 10,82 (1H, s a).

Procedimiento alternativo:

A una solucion de 1-(dimetilamino)ciclopentanocarbonitrilo D1 (43 g, 311
mmol) en THF (1) a -70°C en una atmésfera de argén se le afiadi6 gota a gota
una solucién de fenillitio en éter dibutilico (346 ml de una solucién 1,8 M; 622
mmol) durante 10 minutos. La mezcla de reaccion se agité a -70°C durante 2 h
y después se dejo calentar a temperatura ambiente y se agité durante una
noche. La mezcla de reaccion se enfri6 en hielo y se afadié una solucién
acuosa saturada de bicarbonato sddico. La mezcla se agité durante 30
minutos, se separd y la fase acuosa se extrajo con éter dietilico. Los extractos
organicos combinados se secaron (Na,SO,) y se concentraron a presion
reducida, dando un aceite.

El aceite se disolvié en metanol (1,2 I) y se enfri6 en hielo. Se afiadi6 en
4 porciones borohidruro sédico (20 g) durante 5 minutos y la mezcla se agité
durante media hora con refrigeracién con hielo. Después, la refrigeracion se

retiré y la agitacién se continu6é a temperatura ambiente durante una hora y

media. Después, la mezcla de reaccién se enfrié con hielo y se afadié agua.

AN\
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La mezcla resultante se evaporé al vacio y se repartié entre HCI 2 N y acetato
de etilo. Los extractos organicos se extrajeron con HCI 2 N. Los extractos
acidos combinados se lavaron con acetato de etilo, se basificaron con NaOH y
se extrajeron en DCM. Los extractos de DCM combinados se secaron
(Na;S0O,) y se evaporaron al vacio, proporcionando el compuesto en forma de
un liquido verde palido (64,66 g, 95,4%).

Descripcién 3: {1-[Amino(fenil)metiljciclopentil}dimetilamina Enantiémero

Quiral
Me,N Enantiémero 1
2 +"NH,
NH,
Quiral
Enantibmero 2
Me,N
+NH,

Se separ6 {1-[amino(fenil)metillciclopentil}dimetilamina racémica D2 (0,6

1 y Enantiémero 2

Me,N

Procedimiento 1.

g, 2,75 mmol) por HPLC quiral semi-preparativa usando las condiciones que se
describen a continuacién, proporcionando los compuestos del titulo,
enantiémero 1, (0,27 g); HPLC quiral: 98% de ee; '"H RMN (CDCls) &: 0,42 (1H,
m), 1,32 (3H, m), 1,49 (1H, m), 1,63 (1H, m), 1,76 (1H, m), 1,95 (3H, m), 2,29
(6H, s), 439 (1H, s), 7,28 (3H, m), 7,50 (2H, d); Espectro de masas

O\
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(Electronebulizacion CL/EM): Encontrado 219 (MH*). Cy4H22N; requiere 218; y
enantiémero 2 (0,28 g); HPLC quiral: 98% de ee; 'H RMN (CDCls) &: 0,42 (1H,
m), 1,32 (3H, m), 1,49 (1H, m), 1,63 (1H, m), 1,76 (1H, m), 1,95 (3H, m), 2,29
(6H, s), 4,39 (1 H, s), 7,28 (3H, m), 7,50 (2H, d); Espectro de masas
(Electronebulizacién CL/EM): Encontrado 219 (MH"). C14H2:N> requiere 218.
Condiciones de HPLC semi-preparativa:
Columna:  Chiralpak AD-H 5 um, 250 x 21 mm
Fase movil: A: n-Hexano; B: Etanol + isopropilamina al 0,1%
Gradiente: B isocratico al 5%
Caudal: 7 ml/min
Intervalo de longitud de ondade UV: 225 nm
Tiempo de elucion: 30 min
Condiciones de cromatografia analitica:
Columna: chiralpak AD-H 5 um, 250 x 4,6 mm
Fase movil: A: n-Hexano; B: Etanol + isopropilamina al 0,1%
Gradiente: B isocratico al 5%
Caudal: 1 ml/min
Intervalo de longitud de onda de UV:  200-400 nm
Tiempo de analisis: 10 min
Tiempo de ret.: 5,9 min (Enantiémero 1); 7,6 min (Enantiémero 2)
Procedimiento 2.
Formacion de la sal:
A una solucion de {1-{amino{fenilimetiljciclopentilldimetilamina racémica

D2 (16,9 g, 77,5 mmol) en isopropanol (170 ml) a 50°C se le afiadié gota a gota

una solucién de acido (R)-metoxifenilacético (12,84 g, 77,5 mmol) en
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isopropanol (75 ml). Después de 20 min, la mezcla se enfrié6 a temperatura
ambiente y se dejo en agitacion durante 4 h mas. El sélido precipitado se
recogi6 por filtracion (13,42 g).

Regeneracién de la base libre quiral:

Después, el sélido se traté con NaOH 1 M (50 ml) y DCM (167 ml). Las
fases se separaron y la fase acuosa se lavé con DCM (4 x 167 ml). Las fases
organicas combinadas se lavaron con NaOH 1 M (2 x 35 ml) y después con
salmuera (100 ml), se secaron (Na,SO,4) y se concentraron, produciendo el
compuesto del titulo, enantidbmero 2, en forma de un aceite incoloro (7,6 g).
HPLC quiral: >96% de ee; 'H RMN (CDCls) &: 0,42 (1H, m), 1,32 (3H, m), 1,49
(1H, m), 1,63 (1H, m), 1,76 (1H, m), 1,95 (3H, m), 2,29 (6H, s), 4,39 (1H, s),
7,28 (3H, m), 7,50 (2H, d); Espectro de masas (Electronebulizacién CL/EM):
Encontrado 219 (MH"). C14H2,N; requiere 218.

Descripcion 4: 2-Metil-2-(1-pirrolidinil)propanonitrilo
Ol — O
u Me Me Me><M o

A una mezcla agitada y enfriada con hielo de pirrolidina (8,35 ml, 0,1
mol) y acetona (7,34 ml, 0,1 mol) se le afadi6 gota a gota una solucién de
cianuro de potasio (6,51 g, 0,1 mol) en agua (50 ml) durante 10 min. Después
de agitar a temperatura ambiente durante una noche, la mezcla de reaccién
bruta se extrajo con éter dietilico (2 x 250 ml) y los extractos combinados se

lavaron con saimuera saturada (150 ml), se secaron (MgSQ.) y se evaporaron

a presion reducida, proporcionando el compuesto del titulo en forma de un
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liquido verde palido (10,7 g, 78%) que se usé sin purificacién adicional. 'H
RMN (CDCls) 8: 1,51 (6H, s), 1,80-1,90 (4H, m), 2,70-2,80 (4H, m).

Descripcion 5: (£)[2-Metil-1-fenil-2-(1-pirrolidinil)propillJamina

> NH,
Me Me Me

Me

A una solucion de 2-metil-2-(i-pirrolidinil)propanonitrilo D4 (10,7 g, 77,54
mmol) en THF (400 ml) a -70°C en una atmoésfera de argdn se afiadié durante
10 minutos una solucién de fenillitio en éter dibutilico (86,3 ml de una solucién
1,8 M; 155 mmol). La mezcla de reaccion se agitd a -70°C durante 2 horas,
después se dejo calentar a temperatura ambiente y se agité durante una
noche. La mezcla de reaccion se enfrié en hielo segun se afiadia carbonato
acido sddico acuoso saturado (400 ml). Después de agitar durante 30 minutos
mas, las fases se separaron y la fase acuosa se extrajo con éter (200 ml). Los
extractos organicos combinados se secaron (MgSOs) y se evaporaron. El
aceite ambar residual se disolvié en metanol (400 ml), se enfrié en hielo y se
afiadié en cuatro porciones borohidruro sédico (5,2 g, 137 mmol) durante 5
minutos. La mezcla de reaccion se agitdé mediante refrigeracion con hielo
durante 30 minutos, el hielo se retir6 y se agité a temperatura ambiente durante
1,5 horas. La mezcla se enfrié en hielo segun se afiadia agua (50 mi) antes de
la concentracién al vacio hasta aprox. 70 ml. La mezcla se repartié entre HCI 2
N (100 ml) y acetato de etilo (400 ml) y los extractos organicos se extrajeron

con HCI 2 N (2 x 100 ml). Las fases acuosas acidas combinadas se lavaron

con acetato de etilo (200 ml), se basificaron con NaOH al 50% y se extrajeron

/]:LL
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con DCM (3 x 150 ml). Los extractos organicos de DCM combinados se
secaron (Na;SOs) y se evaporaron al vacio, proporcionando el compuesto del
titulo en forma de un sélido incoloro (15 g: 88%) 'H RMN (CDCls), 6: 0,75 (3H,
s), 0,99 (3H, s), 1,70-1,76 (4H, m), 1,80 (2H, s a), 2,65-2,70 (4H, m), 4,08 (1H,
s), 7,20-7,42 (5H, m).

Descripcion 6: (+)-[2-Metil-1-fenil-2-(1-pirrolidinil)propilj]amina

o? — 0

N N

NH, NH,
Me Me Me M

e

Una solucién de acido (R)-(-)-a-metoxifenilacético (8,08 g, 49 mmol) en
2-propanol (50 ml) se afiadié gota a gota durante 10 minutos a una solucién
agitada de [2-metil-1-fenil-2-(1-pirrolidinil)propilJamina D5 (10,64 g, 49 mmol) en
2-propanol (107 ml) a 57°C. Después de que se completara la adicién, el
calentamiento se continué durante 10 minutos mas. Después, el calentamiento
se retird y la agitacién se continu6é durante una hora y tres cuartos mas. Se
afiadié mas 2-propanol (100 ml), la mezcla se filtr, el sélido se lavé con 2-
propanol (3 x 50 ml) y éter (100 ml) y se secd. El sélido se recristaliz6 en 2-
propanol en ebullicién (1 1) y los cristales se filtraron, se lavaron con 2-propanol
frio y con éter y se secaron. Se repartié una muestra entre carbonato acido
sodico acuoso saturado y DCM y la fase organica se pasé a través de un
cartucho de separacion de fases y se burbuje6é con argén, proporcionando el
compuesto del titulo en forma de un sélido incaloro. 'H RMN (CDCls) 6: 0,75
(3H, s), 0,99 (3H, s), 1,70-1,79 (4H, m), 1,85 (2H, s a), 2,65-2,70 (4H, m), 4,08
(1H, s), 7,20-7,42 (SH, m). HPLC quiral 97 5% de ee, comrespondiente al
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enantibmero 2 de elucion mas lenta. [o)p = +28,5° (c = 1, CHCl3 a 27,5°C). La
base libre restante se liberé de manera similar (3,55 g, 66%).

Las condiciones para la resolucion del racemato D5 fueron las
siguientes:
Condiciones de cromatografia analitica:
Columna:  chiralcel OD-H 5 pm, 250 x 4,6 mm d.i.

tamanio de particulas de 10 micrones

Fase movil: Heptano:Etanol (80:10)
Gradiente: isocratico
Caudal: 1 ml/min
Intervalo de longitud de onda de UV: 254 nm
Tiempo de analisis: 10 min
Tiempo de ret.: 5,4 min (Enantiémero 1); 7,0 min (Enantiémero 2)

Descripcion 7: 2-Metil-2-(1-piperidinil)propanonitrilo

Me Me
JC
Me

Ef compuesto del titulo (2,33 g, 77%) se preparé a patrtir de clorhidrato

Me

de piperidina (2,43 g, 20 mmol), acetona (1,16 g, 20 mmol) y cianuro de potasio
(1,30 g, 20 mmol) en agua (10 mi) de manera similar a la descrita en D1. 'H
RMN (CDCls) &: 1,46 (2H, m), 1,50 (6H, s), 1,63 (4H, m), 2,59 (4H, m).

Descripcion 8 : (+)2-Metil-1-fenil-2-(1-piperidinil)-1-propanamina
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Me Me NH
N 2
e — O

El compuesto del titulo (1,16 g, 56%) se prepar6 a partir de 2-metil-2-(1-

piperidinif)propanonitrilo D7 (1,30 g, 8,6 mmol) y fenillitio en éter dibutilico (5,2
mi de una solucién 1,8 M; 9,4 mmol) en THF (15 ml), seguido de reaccion con
borehidruro sédico (0,975 g, 25,7 mmol) en metanol (20 ml) de manera similar
a la descrita en D2. '"H RMN (CDCl5) &: 0,76 (3H, s), 0,91 (3H, s), 1,44 (2H, m),
1,54-1,65 (4H, m), 1,95 (2H, m), 2,57 (4H, m), 4,19 (1H, s), 7,20-7,31 (3H, m),
7,40 (2H, m).

Descripcion 9 : 1-(1-Pirrolidinil)ciclopentanocarbonitrilo

S
e

El compuesto del titulo (2,50 g, 76%) se prepard a partir de pirrolidina

(1,42 g, 20 mmol), ciclopentanona (1,68 g, 20 mmol) y cianuro de potasio (1,30
g, 20 mmol) en agua (10 ml) de manera similar a la descrita en D4. '"H RMN
(CDCl5) 6: 1,80-1,90 (10H, m), 2,15 (2H, m), 2,71 (4H, m).

Descripcion 10 : (+)1-Fenil-1-[1-(1-pirrolidinil)ciclopentillmetanamina

o —— bl

2
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El compuesto del titulo (0,55 g, 56%) se prepar6 a partir de 1-(1-
pirrolidinil)ciclopentanocarbonitriio D9 (0,66 g, 4 mmol) y fenillitio en éter
dibutilico (2,4 ml de una solucién 1,8 M; 4,4 mmol) en THF (4 ml), seguido de
reaccion con borohidruro sédico (0,456 g, 12 mmol) en metanol (4 ml) de

5 manera similar a la descrita en D2. '"H RMN (CDCl5) &: 0,41 (1H, m), 1,17 (1H,
m), 1,35 (2H, m), 1,60 (2H, m), 1,73 (5H, m), 1,84-2,02 (3H, m), 2,64 -2,74 (4H,
m), 4,27 (1H, s), 7,21-7,31 (3H, m), 7,48 (2H, m).

Descripcion 11 : 1-(Dietilamino)ciclopentanocarbonitrilo

Me
0 Me \\
” R \/Ni iCN
10 El compuesto del titulo (2,06 g, 62%) se prepar6 a partir de clorhidrato

de dietilamina (2,14 g, 20 mmol), ciclopentanona (1,68 g, 20 mmol) y cianuro
de potasio (1,30 g, 20 mmol) en agua (10 rnl) de manera similar a la descrita en
D1. "H RMN (CDCly) & 1,49 (81, 1, § = 7 H2), 1,78-1,88 {oH, m), 2,22 {(2H, m),
2,71 (4H, c, J =7 Hz).

15 Descripcion 12 : (#)1-[Amino(fenil)metil]-N, N-dietilciclopentanamina

Me Me

Me\/N CN Me\/N
é . NH,

El compuesto del fitulo (0,45 g, 47%) se preparé a partir de 1-

(dietilamino)ciclopentanocarbonitrilo D11 (0,65 g, 3,9 mmol) y fenillitio en éter

dibutilico (2,4 mi de una solucién 1,8 M; 4,3 mmol) en THF (4 ml), seguido de




10

15

80

reaccidn con borohidruro sédico (0,445 g, 11,7 mmol) en metanol (4 mi) de
manera similar a la descrita en D2. '"H RMN (CDCl,) 5: 0,42 (1H, m), 1,10 (6H,
m), 1,35 (3H, m), 1,55 (1H, m), 1,66 (2H, m), 1,80-2,08 (3H, m), 2,53-2,70 (4H,
m), 4,22 (1H, s), 7,20-7,31 (3H, m), 7,47 (2H, m).

Descripcion 13 : 1-(1-Azetidinil)ciclopentanocarbonitrilo

o

E! compuesto del titulo (1,29 g, 43%) se prepard a partir de clorhidrato
de azetidina (1,85 g, 20 mmol), ciclopentanona (1,68 g, 20 mmol) y cianuro de
potasio (1,30 g, 20 mmol) en agua (10 ml) de manera similar a la descrita en
D1. 'H RMN (CDCls) 3: 1,70-1,82 (6H, m), 1,86 (2H, m), 2,07 (2H, quin., J = 7
Hz), 3,32 (4H, t, J = 7 Hz).

Descripcion 14 : (1)1-[1-(1-Azetidinil)ciclopentil]-1-fenilmetanamina

E\Ni 5CN - E\N NH,

El compuesto del titulo (0,45 g, 47%) se prepar6 a partir de 1-(1-

azetidinil)ciclopentanocarbonitrilo D13 (0,60 g, 4,0 mmol) y fenillitio en éteres
(2,6 m! de una solucién 1,7 M; 4,4 mmol) en THF (5 ml), seguido de reaccion
con borohidruro sédico (0,456 g, 12 mmol) en metanol (5 mi) de manera similar

a la descrita en D2. 'H RMN (CDCls) &: 0,67 (1H, m), 1,06 (1H, m), 1,32 (4H,
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m), 1,48 (2H, m), 1,91-2,03 (4H, m), 3,24 (4H, m), 3,83 (1H, s), 7,20-7,32 (3H,
m), 7,44 (2H, m).
Descripcion 15 : 2-(3-Azabiciclo[3.1.0]hex-3-il)-2-metilpropanonitrilo

j g

Me” Me Me” “Me

5 El compuesto dei titulo (583 mg, 84%) se prepard a partir de clorhidrato
de 3-azabiciclo[3.1.0]Jhexano (550 mg, 4,6 mmol) [Pestic. Chem: Hum. Welfar
Environ., Proc, Int, Congr. Pestic. Che., 5% 1982, 1,159-64, 1983], acetona
(267 mg, 4,6 mmol) y cianuro de potasio (300 mg, 4,6 mmol) en agua (2,5 ml)
de manera similar a la descrita en D1. 'H RMN (CDCl3) &: 0,40 (1H, m), 0,58

10 (1H, m), 1,43 (8H, m), 2,64 (2H, m), 3,10 (2H, d, J = 8 Hz).
Descripcion 16 :  (+)2{(3-Azabiciclo[3.1.0]hex-3-il)-2-metil-1-fenil-1-

propanamina

Z:N CN . <Z \
Da a

Me" Me Me” “Me
El compuesto del titulo (393 mg, 44%) se preparé a partir de 2-(3-
15 azabiciclo[3.1.0]hex-3-il)-2-metilpropanonitrilo D15 (583 mg, 3,9 mmol) y
fenillitio en éter dibutilico (2,15 ml de una solucién 2,0 M; 4,3 mmol) en THF (7
ml), seguido de reaccién con borohidruro sédico (445 mg, 11,7 mmol) en
metanol (10 ml) de manera similar a la descrita en D2. 'H RMN (CDCl) §: 0,38
(1H, m), 0,66 (1H, m), 0,74 (3H, s), 0,93 (3H, s), 1,30-1,40 (2H, m), 1,74 (2H, s
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a), 2,67 (2H, m), 2,81 (2H, t, J = 8 Hz), 4,03 (1H, s), 7,20-7,30 (3H, m), 7,38
(2H, m).
Descripcion 17: 2-Etil-2-(1-pirrolidinil)butanonitrilo

SR NN

H Me Me Me Me

5 El compuesto del titulo (8,8 g, 100%) se prepar6 a partir de pirrolidina
(8,96 ml, 0,107 mol), 3-pentanona (8,61 g, 0,1 mol) y cianuro de potasio (6,51
g, 0,1 mol) en agua (50 ml) de manera similar a la descrita en D4. 'H RMN
(CDCl3) 8: 0,85 (6H, t, J = 7,6 Hz), 1,67-1,90 (8H, m), 2,67-2,72 (4H, m).
Descripcion 18: (1)[2-Etil-1-fenil-2-(1-pirrolidinil)butilJamina

10 Me Me Me Me

El compuesto del titulo (11,5 g, 88%) se prepar6 a partir de 2-efil-2-(1-
pirrolidinil)butanonitrilo D17 (8,8 g, 0,053 mol) y fenillitio en éter dibutilico (59 mi
de una solucién 1,8 M; 0,106 mol) en THF (350 ml), seguido de reaccién con
borohidruro sédico (3,9 g, 0,103 mol) en metanol (300 ml) de manera similar a

15 la descrita en D5. 'H RMN (CDCls) 8: 0,75 (3H, t), 0,95 (3H, t, J = 7,6 Hz), 1,50-
1,80 (10H, m), 2,70-2,95 (4H, m), 4,01 (1H, s), 7,19-7,41 (5H, m).

Descripcion 19: 2-(Dimetilamino)-2-etilbutanonitrilo
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Me Me

El compuesto del titulo (8,05 g, 57,5%) se preparé a partir de clorhidrato
de dimetilamina (8,154 g, 0,1 mol), 3-pentanona (8,61 g, 0,1 mol) y cianuro de
potasio (6,51 g, 0,1 mol) en agua (50 ml) de manera similar a la descrita en D1.
'H RMN (CDCls) 8: 0,96 (6H, t, J = 7,6 Hz), 1,67-1,90 (4H, m), 2,33 (6H, s).
Descripcion 20: (+){1-[Amino(fenil)metil]-1-etilpropil}dimetilamina

Me Me NH,

El compuesto del titulo (11,12 g, 88%) se preparé a partir de 2-
(dimetilamino)-2-etilbutanonitrilo D19 (8,05 g, 0,0575 mol) y feniliitio en éter
dibutilico (64 ml de una solucién 1,8 M; 0,115 mol) en THF (350 ml), seguido de
reaccidn con borohidruro sédico (3,9 g, 0,103 mol) en metanol (300 ml) de
manera similar a la descrita en D5. '"H RMN (CDCls) &: 0,72 (3H, t, J = 7,6 Hz),
0,97 (3H, t, J = 7,6 Hz), 1,40-1,68 (4H, m), 1,70 (2H, m a), 2,43 (6H, s), 4,09
(1H, s), 7,19-7,43 (5H, m).

Descripcion 21: 2-Metil-2-(1-pirrolidinil)butanonitrifo

e
Me
+ ———
Q Me N~ TCN
H Me
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E! compuesto del titulo (9,6 g, 63%) se prepar6é a partir de pirrolidina

(8,35 ml, 0,1 mol), 2-butanona (8,96 g, 0,1 mol) y cianuro de potasio (6,51 g,
0,1 mol) en agua (50 ml) de manera similar a la descrita en D4. '"H RMN
(CDCl) &: 1,06 (3H, t, J = 7,2 Hz), 1,45 (3H, s), 1,66-1,93 (6H, m), 2,70-2,75
(4H, m).

Descripcion 22: (+)[2-Metil-1-fenil-2-(1-pirrolidinii)butiljJamina

e e
MeJ Me
e —
NH,

El compuesto del titulo (13,4 g, 94%) se preparé a partir de 2-metil-2-(1-
pirrolidinil)butanonitrilo D21 (9,6 g, 0,063 mol) y fenillitio en éter dibutilico (63 m|
de una solucién 2 M; 0,126 mol) en THF (200 ml), seguido de reaccién con
borohidruro sédico (3,5 g, 0,092 mol) en metanol (200 ml) de manera similar a
la descrita en D5, con la excepcion de que después de la adicién del
borohidruro sédico la agitacion se continué mediante refrigeracion con hielo
durante 0,5 horas y después a temperatura ambiente durante 66 horas.
Espectro de masas (Electronebulizacién CL/EM), EN*: Encontrado 233 (MH").
C15H24N2 requiere 232. Tiempos de retencién 0,78 y 1,06 min.

Descripcion 23: 2-(Dimetilamino)-2-metilbutanonitrilo

e
Me, + j\ — Me MGJ
/NH Me N
Me

" Y
e
HCI Me

PO
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El compuesto del titulo (9,95 g, 78%) se prepar6 a partir de clorhidrato
de dimetilamina (8,15 g, 0,1 mol), 2-butanona (8,96 ml, 0,1 mol) y cianuro de
potasio (6,51 g, 0,1 mol) en agua (50 ml) de manera similar a la descrita en D1.
'H RMN (CDCls) &: 1,00 (3H, t, J = 7,2 Hz), 1,43 (3H, s),1,75-1,87 (2H, m), 2,33
(6H, s).

Descripcion 24: (£){1-[Amino(fenil)metil]-1-metilpropil}dimetiiamina

o 6
Me
Me —_——— Mew
MesnNen N
Ho Me NH,

El compuesto del titulo (15 g, 93%) se prepar6 a partir de 2-
(dimetilamino)-2-metilbutanonitrilo D23 (9,9 g, 0,078 mol) y fenillitio en éter
dibutilico (87,3 ml de una solucién 1,8 M; 0,157 mol) en THF (400 ml), seguido
de reaccion con borohidruro sédico (5,25 g, 0,138 mol) en metanol (450 ml) de
manera similar a la descrita en D5. Espectro de masas (Electronebulizacion
CUEM), EN': Encontrado 207 (MH"). Ci3HxN2 requiere 206. Tiempos de
retencion 0,83 y 1,10 min.

Descripcion 25: 2-Metil-2-(2-metil-1-pirrolidinil)propanonitrilo

Me><Me
NH + /ﬁ\ —_— CN
Me Me
Me

Me

A una mezcla agitada y enfriada con hielo de 2-(RS)-metilpirrolidina
(4,25 g, 0,05 mol) y acetona (3,67 ml, 0,05 mol) se le afadidé gota a gota una
solucion de cianuro de potasio (3,25 g, 0,05 mol) en agua (25 ml) durante 10

min. Después de agitar a temperatura ambiente durante una noche, la mezcla
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de reaccion bruta se extrajo con éter dietilico (2 x 200 ml) y los extractos
combinados se lavaron con salmuera (200 ml), se secaron (Na,SO,) y se
evaporaron a presion reducida, proporcionando un aceite amarillo palido. Este
se disolvi6 en DCM y se afiadi6 PS-isocianato (4,5 g de resina con carga de
1,53 mmol/g). La mezcla se agité durante 3 horas, se filtr6 y el filtrado se
evapor6, proporcionando el compuesto del titulo en forma de un semi-sélido
incoloro (2,82 g, 37,5%). 'H RMN (CDCls) & (inter alia): 1,10 (3H, d), 1,45 (3H,
s), 1,55 (3H, s), 1,75-2,00 (4H, m) 2,65 (1H, m) y 3,05-3,20 (2H, m).
Descripcién 26: (1)[2-Metil-2-(2-metil-1-pirrolidinil)-1-fenilpropil]Jamina

Me Me Me  Me
QNXCN - EFNW
NH,
Me Me

A una solucién de 2-metil-2-(2-metil-1-pirrolidinil)propanonitrilo D25 (2,82
g, 18,56 mmol) en THF (100 ml) a -70°C en una atmésfera de argon se le
anadié durante 15 minutos una solucién de fenillitio en éter dibutilico (20,6 ml
de una soluciéon 1,8 M; 37,11 mmol). La mezcla de reaccién se agitdé a -70°C
durante 2 horas, después se dejé calentar a temperatura ambiente y se agitd
durante una noche. Se afadié carbonato acido sédico acuoso saturado (100
ml) y la agitaciéon se continué durante 10 minutos mas. La mezcla se extrajo
con éter dietilico (2 x 150 ml). Los extractos organicos combinados se secaron
(NazS0q4) y se evaporaron al vacio. El aceite amarillo residual se disolvié en
metanol (100 ml) y se afnadié en porciones borohidruro sédico (2,12 g, 0,056
mol) durante 5 minutos. La mezcla de reaccién se agitd a temperatura

ambiente durante 4 horas, se afiadié mas borohidruro sédico (1 g, 0,026 mol) y

la mezcla se calenté a 60°C durante 1,5 horas. La mezcla se enfrid y el exceso
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de borohidruro sédico se descompuso mediante la adicién gota a gota de agua.
La mezcla de reaccién se evaporé al vacio y el residuo se repartié entre
carbonato acido sédico saturado (150 ml) y DCM (150 ml). Se aiiadi6
carbonato potasico sélido y la fase acuosa se extrajo con DCM (150 ml). Los
extractos organicos combinados se secaron (Na;SO,) y se evaporaron, dando
un aceite verde. Este se dividié en 8 porciones y cada porcién se paso6 a través
de una columna SCX de 10 g. Después de lavar cada columna con DCM, DCM
al 50% en metanol y metanol, el compuesto se eluyé con amoniaco 1 M en
metanol, produciendo el compuesto del titulo en forma de un aceite amarillo
palido (3,46 g: 80%). Espectro de masas (Electronebulizacion CLUEM), EN*:
Encontrado 233 (MH*). C1sHxN2 requiere 232. Tiempos de retencion 0,96 y
1,07 min.

Descripcion 27: 1-[Metil(fenilmetil)amino]ciclopentanocarbonitrilo

o Me
N
é | e

E! compuesto del titulo (15 g, 84%) se prepar6 a partir de N-
metilbencilamina (10,08 g, 83 mmol), ciclopentanona (7 g, 83 mmol) y cianuro
de potasio (5,41 g, 83 mmol) en agua (45 ml) de manera similar a la descrita en
D1. 'H RMN (CDCl) &: 1,90 (6H, m), 2,20 (3H, s), 2,3 (2H, m), 3,62 (2H, s),
7,25 (1H, m), 7,32 (4H, m); Espectro de masas (Electronebulizaciéon CL/EM):
Encontrado 188 (MH*-HCN). C44H1sN; requiere 214. Tiempo de retencion 1,21
min.

Descripcion 28: (+)<{1-[Amino(fenil)metil]ciclopentil}metil(fenilmetil)Jamina
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El compuesto del titulo (3,90 g, 47%) se prepard a partir de 1-
[metil(fenilmetil)amino]ciclepentanocarbonitrilo D28 (8,0 g, 28 mmol) y fenillitio
en di-n-butil éter (16,21 ml de una solucién 1,9 M; 30,8 mmol) en THF (60 ml),
seguido de reaccién con borohidruro sédico (3,2 g, 84 mmol) en metanol (60
ml) de manera similar a la descrita en D2. Espectro de masas
(Electronebulizacion CL/EM), IPA*: Encontrado 295 (MH*). CxoHzsN2 requiere
294, Tiempo de retencién 2,12 min.

Descripcion 29: Diclorhidrato de (£)<{1-[amino(fenil)-

metil]ciclopentil}metilamina

N N
Me” NH, Me” NH,
.2HCI
A una solucion de (£){1-[amino(fenil)metil]-

ciclopentil}metil(feniimetil)amina D28 (0,5 g, 1,7 mmol) en etanol se le
anadieron HClI 3 N (1 ml) y paladio al 10% sobre carbono (0,1 g). La
hidrogenacion catalitica se realiz6 durante 16 h a temperatura ambiente y a
presion atmosférica. El catalizador se retir6 por filtracion a través de kieselguhr

y el filtrado se evapor6 a presion reducida, dando el compuesto del titulo (0,32
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g, 69%). 'H RMN (DMSO0) &: 1,3-2,2 (8H, m), 2,5 (3H, s), 4,6 (1H, s), 7,4 (3H,
m), 7,6 (2H, m), 8,0 (2H, s a), 9,0 (1H, s a).

Descripcion 30: (#)-2-Cloro-N-[{1-[(2-{[(1,1-
dimetiletil)(dimetil)sililJoxi}etil)(metil)Jamino]ciclopentil}(fenil)metil}-3-

(trifluorometil)benzamida

El compuesto del titulo (0,390 g, 99%) se prepar6 a partir de (+)-2-cloro-
N-[[1- (metilamino)ciclopentil](fenil)metil]-3-(trifluorometillbenzamida (0,282 g,
0,686 mmol), (terc-butildimetilsililoxi)acetaldehido (90%; 0,265 g, 1,52 mmol) y
triacetoxiborohidruro sédico (0,290 g, 1,52 mmol) en DCM (5 ml) de manera
similar a la descrita en E30. Espectro de masas (Electronebulizacion CL/EM).
Encontrado 569 (MH"). CagH40°°CIF3N,0,Si requiere 568. Tiempo de retencion:
3,04 min.
Descripcion 31: {1-fAmino(fenil)metifJciclopentil}metilamina Enantiémero

1 y Enantiomero 2
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N
rd *
Me NH,  quiral
Enantiémero 1
H
/N —
Me NH,
Quiral
Enantiémero 2
Me” * NH,

Se separd (+)-{1-famino(fenil)metil]ciclopentilimetilamina racémica D29
(0,342 g, 1,67 mmol) por HPLC preparativa quiral, proporcionando los
compuestos del titulo enantiémero 1 (0,134 g); HPLC quiral: 99,8% de ee; 'H
RMN (CDCIs) 6: 1,30-1,78 (11H, m), 2,33 (3H, s), 4,08 (1H, s), 7,22 (1H, m),
7,28 (2H, m), 7,35 (2H, m) y enantiémero 2 (0,127 g); HPLC quiral: 99,8% de
ee; 'H RMN (CDCly) &: 1,30-1,78 (11H, m), 2,33 (3H, s), 4,08 (1H, s), 7,22 (1H,
m), 7,28 (2H, m), 7,35 (2H, m).

Condiciones de HPLC analitica:

Columna:  Chiral OD de tamario de particulas de 10 micrones, 20 mm d.i. x
250 mm

Fase mévil: Heptano:Etanol absoluto (90:10 v/iv)

Gradiente: Isocratico

Longitud de onda de UV: 215 nm

Caudal: 1 mi/min

Tiempo de ret.; 7,5 min (Enantiémero 1); 15,6 min (Enantiémero 2)

Condiciones de HPLC preparativa:

—~T
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Columna:  Chiral OD de Tamafio de particulas de 10 micrones, 20 mm d.i. x
250 mm

Fase movil: Heptano:Etanol absoluto (90:10 v/v)

Gradiente: Isociatico

Longitud de ondade UV: 215 nm

Caudal: 17 ml/min

Descripcion 32: 1-[Bis(fenilmetil)amino]ciclopentanccarbonitrilo

65 Q_\ N

el

A una suspension enfriada con hielo de clorhidrato de dibencilamina
(13,5 g, 0,058 mol) y ciclopentanona (4,86 g, 0,058 mol) en etanol al 25 % en
agua (100 ml) se le anadieron gota a gota etanol (60 ml) y una solucién de
cianuro de potasio (3,78 g, 0,058 mol) en agua (35 ml) durante 20 minutos con
agitacion. Después de 6 dias, la mezcla de reaccién se extrajo con acetato de
etilo, se lavd con una solucién de bicarbonato sédico, se secd (Na,SQ,) y se
evapor6 al vacio, proporcionando el compuesto del titulo en forma de un sélido
blanquecino (8,32 g, 49%). 'H RMN (CDCls) &: 1,72 (6H, m), 2,12 (2H, m), 3,78
(4H, m), 7,1-7,3 (10H, m); Espectro de masas (Electronebulizacion CL/EM):

Encontrado 264 (MH*-HCN). C20H22N; requiere 290. Tiempo de retencién 1,88

min.

Descripcién 33: (1){1-[Amino(fenil)metillciclopentil}bis(fenilmetil)amina
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El compuesto del titulo (2,31 g, 38%) se prepar6 a partir de 1-
[bis(fenilmetil)amino]ciclopentanocarbonitrilo D32 (4,0 g, 13,8 mmol) y fenillitio
en di-n-butil éter (8,4 ml de una solucién 1,8 M; 15,2 mmol) en THF (80 m!),
seguido de reaccién con borohidruro sédico (1,57 g, 41,4 mmol) en metanol (80
ml) de manera similar a la descrita en D2. Espectro de masas
(Electronebulizacién CL/EM), IPA": Encontrado 371 (MH"). CsH3oN, requiere
370. Tiempo de retencion 2,62 min.

Descripcion 34: (1)-N-[{1-[bis(fenilmetil)amino]ciclopentil}(fenil)metil]-2,6-

dimetilbenzamida

Oj'qé?wz Q—\ Ho e
Sk

El compuesto del titulo (2,51 g, 80%) se preparé a partir de (+)-{1-
[amino(fenil)metil]ciclopentil}bis(feniimetil)Jamina D33 (2,31 g, 6,23 mmol),
cloruro de 2,6-dimetilbenzoilo (1,15 g, 6,85 mmol) y trietilamina (1,73 ml, 12,5
mmol) en DCM (70 ml) de manera similar a la descrita en E13. 'H RMN (CDCls)
8: 1,40-2,05 (8H, m), 2,28 (6H, s), 3,68 (4H, s), 5,37 (1H, d), 6,78 (1H, m), 6,95-
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7,36 (16H, m), 7,45 (2H, m); Espectro de masas (Electronebulizacion CL/EM),
IPA*: Encontrado 503 (MH®). CasHigN2O requiere 502. Tiempo de retencion
3,77 min.

Descripcion 35: 1-{Metil[2-(meitiloxi)etillJamino}ciclopentanocarbonitrilo

0O e /N
74
Ay

El compuesto del titulo (3,39 g, 82%) se preparé a partir de clorhidrato

Z—

de N-(2-metoxietil)metilamina (2,84 g, 22,6 mmol), ciclopentanona (1,90 g, 22,6

mmol) y cianuro de potasio (1,47 g, 22,6 mmol) en agua (15 i) de manera

similar a la descrita en D1. '"H RMN (CDCl5) &: 1,83 (6H, m). 2,20 (2H, m), 2,48
10 (3H,s), 2,68 (2H, t), 3,46 (3H, s), 3,5 (2H, 1).

Descripcion 36: (£)-{1-[Amino(fenil)metillciclopentil}metil[2-

(metiloxi)etilJamina

l‘|ﬂe N Me
N Z |
Meo/\\/ - N

El compuesto del titulo (1,22 g, 42%) se prepar6 a partir de 1-{metil[2-

156 (metiloxi)etillaminojciclopentanocarbonitrilo D35 (2,0 g, 11 mmol) y fenillitio en
di-n-butil éter (6,7 ml de una solucién 1,8 M; 12 mmol) en THF (25 ml), seguido

de reaccion con borohidruro sédico (1,25 g, 33 mmol) en metanol (25 ml) de

manera similar a la descrita en D2. Espectro de masas (Electronebulizacién |
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CL/EM). Encontrado 263 (MH"). C1gH2sN20 requiere 262. Tiempo de retencién
1,57 min.

Descripcién 37: 1-(2,5-Dihidro-1H-pirrol-1-iljciclopentanocarbonitrilo
0 7 N

El compuesto del titulo (2,8 g, 64%) se prepar6é a partir de 3-pirrolina
(1,86 g, 27 mmol), ciclopentanona (2,26 g, 27 mmol) y cianuro de potasio (1,75
g, 27 mmol) en agua (15 ml) de manera similar a la descrita en D1. 'H RMN
(CDCl3) 8: 1,85 (6H, m), 2,08 (2H, m), 3,61 (4H, s), 5,78 (2H, s).
Descripcion 38: (+)-[[1-(2,5-Dihidro-1H-pirrol-1-il)ciclopentil]

(fenil)metilJamina

El compuesto del titulo (1,35 g, 45%) se preparé a partir de 1-(2,5-
dihidro-1H-pirrol-1-il)ciclopentanocarbonitrilo D37 (2,0 g, 12,3 mmol) y feniliitio
en di-n-butil éter (7,5 ml de una solucion 1,8 M; 13,5 mmol) en THF (20 ml),
seguido de reaccién con borohidruro sédico (1,402 g, 36,9 mmol) en metanol
(20 ml) de manera similar a la descrita en D2. Espectro de masas
(Electronebulizacion CL/EM): Encontrado 243 (MH"). CigH2:N> requiere 242.

Tiempo de retencion 1,02 min.
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Descripcion 39: (£)-1-{2-Metil-1-pirrolidinil)ciclopentanocarbonitrilo

" “ Q
& — CH,

Una mezcla de ciclopentanona (1,34 g, 16 mmol) y 2-metilpirrolidina
(1,36 g, 16 mmol) se enfri6 a 0°C (bafio de hielo). Se afiadi6 gota a gota una
solucién de cianuro de potasio (1,04 g, 16 mmol) en agua (10 ml) durante 10
min y toda la mezcla se agit6 vigorosamente durante 18 h a 20°C y después se
repartio entre acetato de etilo y agua. La fase organica se secé (Na;SO,) y se
evaporo al vacio, proporcionando el compuesto del titulo (2,24 g, 79%). 'RMN
(CDCls) 5: 1,1 (3H, d), 1,45 (1H, m), 1,75-2,05 (9H, m), 2,13 (2H, m), 2,65 (1H,
m), 3,1 (2H, m).

Descripcion 40: (1)-[[1-(2-metil-1-pirrolidinil)ciclopentil](fenil) metillamina

N
N Q Q
— N
CH, HC NH,

Una solucién de (1)-1-(2-metil-1-pirrolidinil)ciclopentanocarbonitrilo D39
(0,997 g, 5,6 mmol) en THF seco se enfri6 a -70°C. A esto se le afadid
lentamente fenillitio (1,7 M en CeHqs/éter, 1,1 equiv.). Toda la mezcla se dejo
calentar lentamente a temperatura ambiente durante 3 h con agitacion en una
atmosfera de argén. La reaccion se enfrié a 0°C, se afiadié metanol seguido de
borohidruro sédico (en porciones) y se dejo reaccionar a 20°C durante una

noche. La reaccion se enfri6 a 0°C y se inactivé con bicarbonato sédico

”l/@\l
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saturado, se extrajo con acetato de etilo, se secd (Na,SOs) y se evapord. El
compuesto se purificd por cromatografia sobre una columna SCX de 5 g
eluyendo en acetato de etilo al 0-100% en éter de petroleo, metanol al 0-10%
en acetato de etilo y después amoniaco 0,880 al 2% en acetato de etilo, dando
el compuesto del titulo en forma de un aceite (0,67 g, 46%). Espectro de masas
(Electronebulizacion CL/EM): Encontrado 259 (MH®). Ci7HzN2 requiere 258.
Tiempo de retencién 1,19 min.

Descripcion 41: 2-(Hexahidro-1H-azepin-1-il)-2-metilpropanonitrilo

OH ' Me/ﬁ\Me QX o

Me Me
El compuesto del titulo (6,6 g: 80%) se prepar6 a partir de clorhidrato de
homopiperidina (6,7 g, 49 mmol), acetona (3,67 ml, 50 mmol) y cianuro de
potasio (3,25 g, 50 mmol) en agua (25 ml) de manera similar a la descrita en

D1. 'H RMN (CDCly) & 1,43 (6H, s), 1,50-1,65 (8H, m), 2,66 (4H, m).
Descripcion 42: (+)[2-(Hexahidro-1H-azepin-1-il)-2-metil-1-

15 fenilpropillamina

O O
N ><CN N NH,
Me” “Me Me” Me

E! compuesto del titulo (3,7 g, 83%) se prepard a partir de 2-(hexahidro-
1H-azepin-1-il)-2-metilpropanonitrilo D41 (3 g, 18 mmol) y fenillitio en éter

dibutilico (18 ml de una solucién 2 M; 36 mmol) en THF (100 ml), seguido de

1O
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reaccion con borohidruro sédico (2,13 g, 54 mmol) en metanol (100 ml) de
manera similar a la descrita en D5. 'H RMN (CDCl5) § 0,78 (3H, s), 0,98 (3H,
s), 1,55-1,70 (8H, m), 1,83 (2H, s a), 2,67-2,79 (4H, m), 4,18 (1H, s), 7,20-7,30
(3H, m), 7,40-7,42 (2H, m).

Descripcion 43 : (+){1-[Amino(fenil)metil]ciclohexil}dimetilamina

Me,N CN Me,N
(i) 2 (i) ? NH,

———— ——————

El compuesto del titulo se prepard6 en dos etapas a partir de (i)
clorhidrato de dimetilamina (3,26 g, 0,04 mol), ciclohexanona (3,9 g, 0,04 mol) y
cianuro de potasio (2,60 g, 0,04 mol) en agua (25 ml) de manera similar a la
descrita en D1 obteniendo 1-(dimetilamino)ciclohexanocarbonitriio (6,6 g,
100%). Este se hizo reaccionar directamente en (i) con fenillitio en éter
dibutilico (10,5 ml de una solucién 1,9 M, 0,02 mol) en THF (30 ml) seguido de
borohidruro sédico (1,51 g, 0,04 mol) de manera similar a la descrita en D2,
proporcionando el compuesto del titulo (2,5 g, 36%). 'H RMN (CDCls) &: 0,85
(1H, m), 1,00 (1H, m), 1,25 (2H, m), 1,35-1,60 (6H, m a), 1,70 (1H, m), 2,10
(1H, m), 2,46 (6H, s), 4,15 (1H, s), 7,20-7,32 (5H, m).

Descripcion 44 : Dihidro-3(2H)-furanona

)
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Una mezcla de 3-hidroxitetrahidrofurano (3,0 g, 0,034 mol) vy
clorocromato de piridinio (14,7 g, 0,068 mol) en DCM (100 ml) se agité a
temperatura ambiente durante una noche. El compuesto del titulo se obtuvo
vertiendo el compuesto bruto a través de una capa de silice usando acetato de
etilo como eluyente. El compuesto del titulo se obtuvo después de 2 eluciones
(2,29 g, 79%). "H RMN (CDCl3) 5: 2,50 (2H, 1), 3,87 (2H, s), 4,26 (2H, 1).

Descripcion 45 : (£)3-(Dimetilamino)tetrahidro-3-furancarbonitrilo

Me,N CN
6
0 O

El compuesto del titulo (6,54 g, 88%) se prepar6 a partir de dihidro-
3(2H)-furanona D44 (4,54 g, 0,053 mol), clorhidrato de dimetilamina (4,9 g,
0,06 mol) y cianuro de potasio (3,5 g, 0,054 mol) en agua (100 ml) de manera
similar a la descrita en D1. '"H RMN (CDCl3) &: 2,15 (1H, m), 2,33 (6H, s), 2,44
(1H, m), 3,69 (1H, d), 4,02-4,13 (2H, m), 4,17 (1H, m).

Descripcion 46: (t){3-[Amino(fenil)metilltetrahidro-3-furanil}dimetilamina

diastereoisdmeros

Me,N CN Me,N
O

O
A una solucion de 3-(dimetilamino)tetrahidro-3-furancarbonitriio D45
(4,55 g, 0,032 mol) en tetrahidrofurano (30 ml) a -70°C en una atmésfera de

argon se le afiadié gota a gota una solucion de fenillitio en éter dibutilico (36,1

3
6?\
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ml de una solucién 1,8 M; 0,064 mol). La mezcla de reaccion se agitd y se
mantuvo de -50 a -70°C durante 16 horas seguido de la adicién cuidadosa de
bicarbonato sédico acuoso saturado. La suspension resultante se extrajo tres
veces con DCM. Los extractos combinados se secaron (Na,SO4) y se
evaporaron, proporcionando el compuesto bruto en forma de un aceite naranja
que se cromatografié sobre gel de silice eluyendo con acetato de etilo del 0 al
100%/pentano, proporcicnando el intermedio imina en forma de un aceite
amarillo (5,18 g). El aceite se disolvié en metanol, se afiadié borohidruro sédico
(1,8 g, 0,047 mol) y la mezcla se agitd a temperatura ambiente durante una
noche. El metanol se evaporé y la suspension se repartid entre DCM y
bicarbonato sédico acuoso saturado. Los extractos organicos se secaron
pasandose a través de una columna Phase-Sep y se evaporaron,
proporcionando el compuesto del titulo (3,47 g, 49%). 'H RMN (CDCl) &: 1,68
y 2,20 (1H, 2 xm), 1,75 (2H, s a), 1,90 y 2,05 (1H, 2 xm), 2,32 y 2,35 (6H, 2 x
s), 2,70 y 3,42 (1H, 2 x m), 3,66-3,98 (3H, m a), 4,32 y 4,48 (1H, 2 x s), 7,20-
7,51 (5H, m).

Descripcion 47: (1)2-(Dimetilamino)-3-{[(1,1-dimetiletil)(dimetil)sililjoxi}-2-

metilpropanonitrilo

MezN CN
Me Me
Me,tBuSiO Me,tBuSiO

El compuesto del titulo (2,16 g, 45%) se preparé a partir de 1-(t-
butildimetilsililoxi)-2-propanona (3,77 g, 0,02 mol), clorhidrato de dimetilamina
(1,71 g, 0,02 mol) y cianuro de potasio (1,37 g, 0,02 mol) en agua (50 ml) de

manera similar a la descrita en D1. Una etapa de purificacion adicional fue
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pasar el compuesto a través de resina SCX, la elucién con DCM para retirar el
material de partida y después la elucién con amoniaco 1 M en metanol para
eluir el compuesto del titulo. '"H RMN (CDCls) 8: 0,00 (6H, d), 0,81 (SH, s), 1,38
(31, s), 2,25 (6H, s), 3,36 (1H, d), 3,78 (1H, d).

Descripcion 48: (t)[2-Amino-1-({[(1,1-dimetiletil)(dimetil)sililJoxi}metil)-1-

metil-2-feniletiljJdimetilamina diastereoisomeros

Me,N__-CN Me,N
NH,
Me —_— Me
Me,tBuSiO Me,tBuSiO

El compuesto del titulo (930 mg, 33%) se preparé a partir de 2-
(dimetilamino)-3-{[(1, 1-dimetiletil)(dimetil)sililjoxi}-2-metilpropanonitrilo D47 (2,1
g, 8,67 mmol), fenillitio (10,0 ml de una solucién 1,8 M en éter dibutilico, 18,0
mmol) en THF (30 ml) seguido de borohidruro sédico (830 mg, 26,0 mmol) en
metanol (50 ml) de manera similar a la descrita en D2. La cromatografia
(Biotage Horizon) para aislar el compuesto del titulo se realizé usando (i)
acetato de etilo del 0 al 100%/pentano, (ii) acetato de etilo al 100% y (iii)
metanol del 0 al 20%/acetato de etilo. Las fracciones que contenian el
compuesto se combinaron y se evaporaron. Espectro de masas
(Electronebulizacion CL/EM), IPA*: Encontrado 323 (MH®), 306 (M-16).
C48H34N20Si requiere 322. Tiempo de retencién 2,35-2,39 min. (pico ancho).
Descripcion 48: (+)N-(2-(Dimetilamino)-3-{[(1,1-dimetiletil)(dimetil)sililJoxi}-
2-metil-1-fenilpropil)-2,3-dimetilbenzamida

diastereoisomeros

AT
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Q  Me
Me,N " Me,N N Me
Me 2 - Me
Me,tBuSiO

Me,tBuSiO

El compuesto del titulo (64 mg; 30%) se preparé a partir de [2-amino-1-
({I(1,1-dimetiletil)(dimetil)silil]oxi}metil)-1-metil-2-feniletildimetilamina D48 (150
mg; 046 mmol), acido 2,3-dimetilbenzoico (75 mg; 0,5 mmol), PL-
diciclohexilcarbodiimida (385 mg; 0,5 mmol; Polymer Labs 1,3 mmol/g) y 1-
hidroxibenzotriazol (77 mg; 0,5 mmol) en DCM (5 ml) de manera similar a la
descrita en E1. Espectro de masas (Electronebulizacién CL/EM) : Encontrado
455 (MH"), C,7H4,N20,Si requiere 454. Tiempo de retencién 2,57 y 2,61 min.

Los compuestos de la Tabla 1 mostrada a continuacion se prepararon de

manera similar a la descrita en la descripcién D49.

Tabla 1
Descripci6 Estructura Espectro de masas Nombre
n (Electronebulizacié
n CLUEM), IPA*
Tiempo de Ret (min)
50 Mel ™ e Encontrado 455 | (#)-N-(2-(dimetilamino)-3-
Me +
Me’s"\ Ve (MH ) {[(1 s1'
Me “m:© C.7HoN,0,Si dimetiletil)(dimetil)sililjoxi}
Ms
\’;‘ requiere 454; -2-metil-1-fenilpropil)-2,6-
Me (o} L)
1 2,60y262 dimetilbenzamida
' diasterecisémeros

AR
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[ 51 Me Me Encontrado 529 | (1)-2-cloro-N-(2-

q ™ (MH") (dimetilamino)-34[(1,1-
i Mo~ \\
| Ve Me ’ CasH3 CIF3N,0,Si dimetiletif)(dimetil)silif)oxi}
| Me
| \'l‘ ] CF; | requiere 528; -2-metil-1-fenilpropil)-3-
a Me o «d
i 272y279 (trifluorometil)benzamida
| diastereoisomeros

Descripcion 52: Acido 2-metil-4,6-bis(trifluorometil)benzoico

OOH OOH

CF, Me CF,

CF CF,

3

Se agité THF seco (6 ml) en una atmésfera de argén a -80°C y se traté

5 con sec-butillitio (3,05 ml de una solucién 1,4 M en ciclohexano, 4,27 mmol) y

10

15

N,N,N',N-tetrametiletilenodiamina (640 pl, 4,27 mmol). Se afiadi6 gota a gota
una solucién de acido 2 4-bis(trifluorometil)benzoico (0,50 g, 1,94 mmol) en
THF seco (2 ml) durante 30 minutos y se dejé en agitacion durante 30 minutos
mas a -80°C. Se afnadi6 gota a gota yodometano (483 ul, 7,76 mmol) durante 5
minutos, la reaccién se agité a -70°C durante 20 minutos mas y se dejo
calentar a temperatura ambiente. Se afiadié gota a gota agua (1 ml) y Ia
mezcla se repartio entre acetato de etilo y agua. La fase de agua se acidificd
con acido clorhidrico 2 M y se exirajo dos veces con acetato de etilo. Los
extractos combinados se secaron sobre sulfato de magnesio y se evaporaron,
proporcionando un soélido bruto (416 mg). La RMN indicé que era una mezcla
de acido 2-metil-4,6-bis(trifluorometil)benzoico y acido 24-

bis(triflucrometil)benzoico recuperado. Se usé sin purificacién adicional.
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Ejemplo 1: (1)-2,6-Dicloro-N-[[1-(dimetilamino)ciclopentil](fenil)metil]-

benzamida

, N

/

]
r——— N
Me, N H
2 NH, NMe,
Ci

A una solucién de acido 2,6-diclorobenzoico (20 mg; 0,105 mmol) en
DCM (2 ml) y N-metilpirrolidinona (0,1-0,5 ml) se le anadieron 1-
hidroxibenzotriazol (18 mg; 0,11 mmol) y PL-diciclohexilcarbodiimida (88 mg;
0,14 mmol; Polymer Labs 1,59 mmol/g). La mezcla se agité a temperatura
ambiente durante 1 hora, después se afadieron diclorhidrato de 1-
[amino(fenil)metil]ciclopentil}dimetilamina D2 (20 mg; 0,07 mmol) y PS-
diisopropiletilamina (82 mg; 0,21 mmol; Polymer Labs 2,59 mmollg) y la
agitacion se continué durante una noche a temperatura ambiente. Después, se
afadié un exceso de PS-trisamina y después de agitar durante 4 h mas, la
mezcla se filtrd y las resinas se lavaron bien con DCM y metanol. El filtrado se
redujo en volumen por evaporacién al vacio y se cargé sobre un cartucho SCX
(500 mg). El lavado con DCM y después con metanol seguido de la elucién con
amoniaco 1 M en metanol proporcioné el compuesto del titulo (22,8 mg). 'H
RMN (CDCl) 8: 0,98 (1H, m), 1,26 (1H, m), 1,40 (2H, m), 1,68 (2H, m), 1,85
(2H, m), 2,22 (6H, s), 5,08 (1H, s a), 7,27 (7H, m) y 7,47 (2H, m). Espectro de
masas (Electronebulizacion CL/EM): Encontrado 391 (MH*). Cy;H24*°CIL,N,O

requiere 390. Tiempo de retencion 1,88 min.

NSO
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Los compuestos de la Tabla 2 que se muestra a continuacion se
prepararon usando procedimientos similares a los descritos para el Ejemplo 1.

Procedimiento de acoplamiento: P = DCC con soporte polimérico

5 Tabla 2
Ej Estructura Procedi Espectro de Nombre
miento masas
(Electropulverizac
i6n CL/EM), IPA*
Tiempo de ret.
{min)
i 2 P Encontrado 391 | (1)-2,4-Dicloro-N-[[1-
‘ /‘Lé\ (MH") (Dimetilamino)ciclopentil](fe
N
A niiymetillbenzamida
: HsC/N ot a Cz1H2435C|2N20
requiere 390;
2,03
3 P Encontrado 391 | ()-2,5-Dicloro-N-{[1-
o« (MH™) (Dimetilamino)ciclopentil](fe
N nil)metillbenzamida
" (:/N\g.fk@ C21H24°CIN,0
“ requiere 390;
2,01
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|4 ~ P | Encontrado 391 | (4)-2,3-Dicloro-N-[[1-
o
5 LI (MH*Y) (Dimetilamino)ciclopentil)(
N
| Mo, J CorHad*CLN,0 | fenihmetilbenzamida
requiere 390;
| 2,02
| 5 N O P Encontrado 399 | (z)-N-[[1-(Dimetilamino
1 7 o (MH") ciclopentill(fenil)metil}-2-
N . . .
: ch’N\z“a O CarHaoN20 bifenilcarboxamida
requiere 398,
! 2,13
|
6 ]‘ P Encontrado 351 | (2)-N-[[1-(Dimetilamino)
|
| | 09 j‘\Q (MH") ciclopentil](fenil)metil]-2, 3-
; E H,cﬂ\":*“‘c (. CasHaoN,O dimetilbenzamida
| | requiere 350;
1,96 i
i P |Encontrado 351 | (£)-N-[[1-(Dimetilamino) |
|
H,
OE? jt\b (MH") ciclopentil)(fenil)metil}-2,6-
) N
' H,c’N‘c:”=° CasHsoNO dimetilbenzamida
| | requiere 350;
1,87 !
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.8 s P ' Encontrado 367 | (£)-N-[[1-(Dimetilamino)
i HXC\ZH, ”@;22 " (MHY) ciclopentil](fenilymetil}-2-
‘ O CasHaoN20, metil-6-(metiloxi)
] requiere 366; benzamida
:1,80
9 B P J Encontrado 425 | (+)-2-Cloro-N-[[1-(dimetil

; : o GBS (MH*) amino)ciclopentil](fenil)

! He” HJ\©/L\F ’

| — | CoHa®CIFsNO | metil]-3-(trifluorometil

i P requiere 424; benzamida

‘ 2,16y2,19.

Ejemplo 10: 2-Cloro-N-[[1-(Dimetilamino)ciclopentil](fenil)metil]-3-
(trifluorometil)benzamida enantiomero 2 Racémico 2-Cloro-N-[{1-

5 (Dimetilamino)ciclopentil](fenil)metil]-3-(trifluoro metil)benzamida ES (250 mg;
0,59 mmoles) se separ6 mediante HPLC semi-preparativa quiral produciendo
el producto enantiémero de titulo 1 (82 mg); HPLC Quiral > 99,8% de ee; y el
producto enantiomero de titulo 2 (86 mg); HPLC Quiral >99,8% de ee.

10 Condiciones de cromatografia semipreparativa
Columna: Quiralpak AD-H § pm, 250 x 21 mm
Fase movil: A: n-Hexano; B: Isopropanol +
isopropilamina al 0.1%

Gradiente: isocratico 15% B
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Caudal: 7 mi/min
Intervalo de longitud de onda UV 225 nm
Tiempo de analisis: 45 min

Condiciones de cromatografia analitica

Columna: Quiralpak AD-H 5 pm, 250 x 4.6 mm
Fase movii: A: n-Hexano; B: Isopropanol
Gradiente: isocratico 15% B
Caudal: 1 ml/min
Intervalo de longitud de onda UV: 200-400 nm
Tiempo de analisis: 25 min
Tiempo de ret.: 6,5 min (Enantiémero 1); 10,1min
(Enantiémero 2)
Ejemplo 11: N-[[1-(Dimetilamino)ciclopentil](fenil)metil]-2,3-dimetil
benzamida Quiral
Me\)‘
Me\), —= Me HN___O
Me NH, e
Me
Una mezcla de {1-[amino(feriilmetillciclopentil}dimetiiamina D3

enantiomero 2 (0,102 g, 0,47 mmoles), acido 2,3-dimetilbenzoico (0,100 g, 0,67
mmoles), hidrato de 1-hidroxibenzotriazol (0,092 g, 0,6 mmoles) y PS-DCC
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(carga 0,63g de 1,3 mmol/g, 0,82mmol) en DCM (7 ml) se agité durante 20 h.
La mezcla se filtré y la resina se lavé con DCM (2 x 4 ml). Los extractos
organicos combinados se lavaron con carbonato écidp de sodio saturado (20
ml), se separaron las fases y la fase orgénica se aplicdé a un cartucho de 2 g
de SCX. El cartucho se lavé con DCM (2 volimenes), metanol al 50% en DCM
(1 volumen) y metanol (2 volimenes). La elucién con amoniaco 1 M en metanol
(2 volumenes) y la evaporacién del disolvente produjo una goma incolora. La
cromatografia sobre gel de silice (10 g) eluyendo con acetato de etilo al O -
100% en gradiente de pentano produjo el compuesto del titulo en forma de un
sélido incoloro (0,14 g; 86%). 'H RMN (CDCls) &: 0,90 - 1,15 (1H, m), 1,20 -
1,38 (1H, m), 1,40 - 1,55 (2H, m), 1,60 - 1,75 (2H, m), 1,79 - 1,90 (2H, m), 2,22
(6H, s), 2,28 (6H, s), 5,15 (1H, d, J = 6Hz), 6,98 (1H, d, J = 6Hz), 7,10 - 7,15
(1H, m), 7,19 - 7,27 (3H, m), 7,29 - 7,35 (2H, m), 7,39 - 7,43 (2H, m). Espectro
de masas (Electropulverizacion CL/EM), EP*: Encontrado 351 (MH").
C23H30N20 requiere 350. Tiempo de retencién 1,90 min. El producto del titulo

se convirtid en la sal clorhidrato correspondiente (0,150 g).

Ejemplo 12: N-[[1-(Dimetilamino)ciclopentil](fenil)metil]-2-metil-6-

(metiloxi)benzamida quiral

Me\)‘

Me—p -_— Me HN. _O
/

Me NH, Me OMe

~E5
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Una mezcla de {1-[amino(fenil)metillciclopentil}dimetilamina D3
enantiéomero 2 (0.220 g, 1 mmol), acido 2-metoxi-6-metilbenzoico (0,200 g, 1,2
mmoles), hidrato de 1-hidroxibenzotriazol (0,183 g, 1,2 mmoles) y PS-DCC (1 g
de carga 1,3 mmol/g, 1,3 mmoles) en DCM (10 ml) se agité vigorosamente
durante toda una noche. La mezcla se lavo con carbonato acido de sodio
acuoso saturado, se separaron las fases a través de un cartucho de separacién
de fases y la fase organica se aplicoé a un cartucho SCX. El cartucho se eluyd
con DCM (x 2), y después metanol (x 2) seguido de amoniaco 1 M en metanol.
La evaporacidon del disolvente produjo el compuesto del titulo que se
caracterizé. 'H RMN (CDCl3) &: 1,00 - 1,10 (1H, m), 1,25 - 1,40 (1H, m), 1,40 -
1,60 (2H, m), 1,60 - 1,80 (2H, m), 1,80 - 2,00 (2H, m), 2,24 (6H, s), 2,28 (3H, s),
3,80 (3H, s), 5,17 (1H, d, J = 6Hz), 6,75 (1H, d, J = 8Hz), 6,79 (1H, d, J = 8Hz),
7,10 (1H, s a), 7,15 - 7,30 (4H, m), 7,44 (2H, m). Espectro de masas
(Electropulverizacion CL/EM): Encontrado 367 (MH"). C23H30N2O, requiere 366.
Tiempo de retencion 1,92 min. El producto del titulo se convirtio en al sal

clorhidrato correspondiente (0,34 g, 85%).

Ejemplo 13: N-[[1-(Dimetilamino)ciclopentil](fenil)metil]-2,6-dimetil

benzamida quiral

Me\}‘,

Me~ _— Me HN_ _O
N

Me NH, Me Me
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Una solucién de cloruro de 2,6-dimetilbenzoilo (1,7 g, 10,1 mmoles) en
DCM (10 ml) se anadi® gota a gota a una mezcla de {1-
[amino(fenil)metil]ciclopentil}dimetilamina D3 enantiomero 2 (2,0 g, 9,2
mmoles), y trietilamina (1,4 ml, 10,0 mmoles) en DCM (40 ml) y se agité a
temperatura ambiente durante 2 horas. La mezcla se lavé con carbonato acido
de sodio acuoso saturado, la fase organica se separ6 a través de un cartucho
de separacién de fases y después se evapord hasta un sélido blanco. La
cromatografia con eluyente acetato de etilo al 50 - 100% / pentano, después
metanol al 0 - 10% / acetato de etilo produjo el producto del titulo en forma de
un sélido blanco (3,1 g, 97 %), 'H RMN (CDCl;) &: 0,85 - 1,00 (1H, m), 1,30 -
1,55 (3H, m), 1,60 - 1,75 (2H, m), 1,78 - 1,90 (2H, m), 2,21 (6H, s), 2,31 (6H, s),
519 (1H, d , J = 6Hz), 6,79 (1H, d a), 7,02 (2H, d, J = 8Hz), 7,16 (1H, t, J =
8Hz), 720 - 7,35 (3H, m), 7,43 (2H, m). Espectro de masas
(Electropulverizacion CL/EM): Encontrado 351 (MH"). C23H3oN20 requiere 350.
Tiempo de retencién 2,0 min. El producto sélido blanco se convirtid en la sal
de HCI usando HCI 1 M /dietiléter produciendo la sal en forma de un sélido

blanco tras evaporacion.

Ejemplo 13b: Sal succinato de N-[[1-
(dimetilamino)ciclopentil](fenil)metil]-2,6-dimetil benzamida quiral
A una mezcla de 26,25 g de la base libre del compuesto del ejemplo 13
y 9,286 g de acido succinico, se afiadieron 262 ml de IPA (alcohol isopropilico)
en nitrogeno y la mezcla se agitd a temperatura ambiente durante 12 horas.
Después la mezcla se calenté hasta 40°C durante 1 hora, se enfrio a

temperatura ambiente y se enfrié a 0°C durante 1 hora. Después de 30 minutos

SN
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adicionales a temperatura ambiente se recogi6 el sélido mediante filtracién, se
seco durante toda una noche a 45°C a vacio consiguiendo 31,92 g del material

del titulo en forma de un sélido blanco.

Ejemplo 13c: Formulacion de N-[[1-(dimetilamino)ciclopentil](fenil)metil]-
2,6-dimetil benzamida quiral

10,6 mg de N-[1-(Dimetilamino)ciclopentil](fenil)metil]-2,6-dimetil
benzamida se disolvié en 7 ml de Miglyol 812 N. Se afadieron 217,1 mg de
Methocel K4M y la suspensién se homogeneiz6 con un agitador de alta
cizalladura. Las concentraciones resultantes eran 1,5 mg ml™ de ingrediente
activo y 30 mg mi"' de excipiente Methocel.
Ejemplo 14: N-[[1-(Dimetilamino)ciclopentill(fenil)metil]-4-fluoro-2,6-

dimetilbenzamida quiral

Me\IN

—> Me HN_ _O

Me\/N

Me NH, Me Me

F

A {1-[amino(fenil)metillciclopentil}dimetilamina D3 enantiémero 2 (0,904
g; 4,147 mmol) en DCM (45 ml) en argon a temperatura ambiente se afnadié
trietilamina (0,573 ml; 4,15 mmoles), seguido de una solucién de cloruro de 4-
fluoro-2,6-dimetilbenzoilo (0,773 g: 4,144 mmol) en DCM (5 ml). Después de

16 horas se lavo la reaccion con agua, se secd con MgSO, y se evapord. El

(\JB
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residuo se cromatografid sobre gel de silice eluyendo con un gradiente 0 a
100% de acetate de etilo - hexano proporcionando el compuesto del titulo (1,57
g; 100%). 'H RMN (CDCl3) 6:0,85 - 1,00 (1H, m), 1,30 - 1,60 (3H, m), 1,60 -
1,75 (2H, m), 1,75 - 1,90 (2H, m), 2,22 (6H, s), 2,31 (6H, m), 5,18 (1H, d, J =
6Hz), 6,73 (2H, d, J = 9,6Hz solapamientos 1H, s a), 7,20 -7,35 (3H, m), 7,42
(2H, m). Espectro de masas (Electropulverizacién CL/EM): Encontrado 369
(MH"). C23H29FN,O requiere 368. Tiempo de retencién 1,89 min. La base libre
se disolvié en metanol. HCI 1M /dietiléter se afiadié a la solucién agitada v la
agitacion continud a temperatura ambiente durante 5 minutos. Después la
solucién se evaporé a presion reducida, se volvido a disolver en DCM y se
evaporo a presion reducida. La espuma resultante se secé durante 16 horas a
presion reducida. La sal clorhidrato se obtuvo en forma de una espuma blanca

(1,45 g).

Ejemplo 15: 2-(Metiloxi)-N-[2-metil-1-fenil-2-(1-pirrolidinil)propil]4,6-

bis(trifluorometil)benzamida quiral

A una solucién de diisopropiletilamina (0,915 ml; 5,37 mmoles), acido
2 4-ditrifluorometil-6-metoxi-benzoico (0,511 g; 1,78 mmoles) y (+)- [2-metil-1-

fenil-2-(1-pirrolidinil)propiljamina D6 (0,501 g; 1,74 mmoles) en DMF (50 ml) en
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argén se le anadio HATU (0,676 g; 1,78 mmoles) por partes. Después de agitar
a temperatura ambiente durante 3 h., seguido de reposo durante
aproximadamente 2 dias la mezcla de reaccién se purifico usando una
columna de SCX y el producto resultante se reparti6 entre acetato de etilo y
agua. El disolvente se retird a vacio produciendo el producto del titulo. 'H
RMN (CDCls) 5:0,94 (6H, s), 1,60 - 1,80 (4H, m), 2,55 — 2,75 (4H, m), 3,89 (3H,
s), 4,78 (1H, s), 7,20 -7,40 (7H, m), 7,52 (1H, s). Espectro de masas
(Electropulverizacion CL/EM): Encontrado 489 (MH™). CasH26FsN20, requiere
488. Tiempo de retencion 2,06 min. La conversion del producto del titulo en la

sal clorhidrato correspondiente produjo un sélido blanquecino (0,893 g; 96%).

Ejemplo 16: 2-Bromo-N-[[1-(dimetilamino)ciclopentil](fenil)metil]-6-

metilbenzamida quiral

Me\)‘l

Me~p _— Me HN. _O
/

Me NH, Me Br

A {1-[amino(fenil)metillciclopentil}dimetilamina D3 enantiémero 2 (50 mg,
0,23 mmoles) en DCM (5 ml) se le anadié acido 2-bromo-6-metilbenzoico (108
mg; 0,5 mmol), seguido de 1-hidroxibenzotriazol (45 mg; 0,3 mmoles) y PS-
DCC (400 mg de carga 1,3 mmol/g, 0,52 mmol) y la mezcla se agité a
temperatura ambiente durante aproximadamente 2 dias. La mezcla de reaccion

se filtré a través de un cartucho de separacion de fases vy el filtrado se agit6é
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con bicarbonato sédico acuoso saturado durante 30 minutos. Se retir6 la fase
inferior, se pasé a través de otro cartucho de separacion de fases y se cargd en
un cartucho SCX que se eluy6é con 2 volimenes de columna cada uno de
DCM, metanol al 50% - DCM, metanol y amoniaco 1 M en metanol. Las
fracciones que contenian el producto se evaporaron produciendo el compuesto
del titulo (82 mg; 82%), 1H RMN (CDCI3) 5:0,95 -1,10 (2H, m), 1,40 -1,60 (2H,
m), 1,60 - 1,80 (2H, m), 1,80 - 1,90 (2H, m), 2,23 (6H, s), 2,33 (3H, m), 5,13
(1H, d J = 6Hz), 6,97 (1H, s a), 7,10 - 7,15 (2H, m), 7,24 -7,34 (3H, m), 7,38 -
7,41 (1H, m), 7,46 - 7,48 (2H, m). Espectro de masas (Electropulverizacién
CUEM): Encontrado 415 (MH*). CxH7°BrN,O requiere 414. Tiempo de

retencioén 1,93 min.

Ejemplo 17: 4-Cloro-2-metil-N-[2-metil-1-fenil-2-(1-pirrolidinil)propil]-6-

(metiltio)benzamida quiral

C o] SMe
N
N N
H
NH, Me Me
Me Cl

Una mezcla de (+)-[2-metil-1-fenil-2-(1-pirrolidinil)propillamina D6 (262
mg; 1,2 mmoles), acido 4-cloro-2-metil-6-(metiltio)benzoico (388 mg; 1,8
mmoles), hidrato de 1-hidroxibenzotriazol (276 mg; 1,8 mmoles) y EDC (345

mg; 1,8 mmoles) en DCM (16 ml) se agit6 durante 16 h. Después la mezcla se

repartié entre DCM y carbonato acido de sodio acuoso saturado y se separo6 la
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fase organica, se lavd con salmuera, se secd y se evapord. El residuo se
cromatografié sobre gel de silice eluyendo con un gradiente 0 - 100% de
acetato de etilo - hexano proporcionando el compuesto del titulo en forma de
un aceite incoloro (332 mg; 66%). 'H RMN (CDCls) &: 0,90 (3H, s), 0,98 (3H,
s), 1,66 — 1,75 (4H, m), 2,31 (3H, s), 2,44 (3H, s), 2,60 ~ 2,65 (2H, m), 2,69 -
2,74 (2H, m), 4,82 (1H, d J = 3Hz), 7,00 (1H, m), 7,09 (1H, m), 7,11 (1H, s a),
723 — 733 (3H, m), 741 - 743 (2H, m). Espectio de masas
(Electropulverizacién CL/EM): Encontrado 417 (MH"). C23H29>°CIN,OS requiere
416. Tiempo de retencion 2,08 min. El producto se disolvi6 en metanol y se
afadié gota a gota una solucion de HCI 1 M / dietiléter a la soluciéon agitada.
Después de agitar a temperatura ambiente durante 5 minutos, se evaporé la
mezcla a presion reducida. Se volvié a disolver en DCM y se evaporo6 otra vez
a presion reducida proporcionando la sal clorhidrato en forma de una espuma

blanca (320 mg).

Ejemplo 18: N-[[1-(Dimetilamino)ciclopentil](fenil)metil]-2-(metiloxi)-4,6-

bis(trifluorometil)benzamida quiral

Me\}q

Me—py _— Me HN. O
/

Me NH, MeO CF,

CF,
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A una solucién agitada de {1-[amino(fenil)metil]ciclopentil}dimetilamina
D3 enantiémero 2 (0,8 g; 3,67 mmoles) y trietilamina (1,02 ml; 7,34 mmoles) en
DCM (35 ml) se le afiadi6 cloruro de 2,4-ditrifluorometil-6-metoxi-benzoilo (1,12
g:; 3,67 mmoles) en DCM (5 ml) gota a gota durante 5 min. La solucién
resultante se dejo en reposo durante 66 horas a temperatura ambiente y
después se afiadié solucién de bicarbonato sédico acuoso saturado (40 mi).
Después de agitar a temperatura ambiente durante 0,5 horas la mezcla de
reaccion se cargo sobre un cartucho de separacion de fases y la fase organica
eluida se evaporo6 a presion reducida. El residuo se disolvié en una cantidad
minima de DCM y se cromatografio sobre gel de silice eluyendo con mezclas
de acetato de etilo al 0 a 95% - pentano. Después de evaporar las fracciones
recogidas a presién reducida, volviendo a disolver en DCM y evaporando a
presion reducida se obtuvo el compuesto del titulo en forma de un sélido
incoloro (1,33 g; 74%). 'H RMN (CDCl3) &: 0,90 — 1,05 (1H, m), 1,25 — 1,60
(3H, m), 1,60 — 1,75 (2H, m), 1,80 — 1,90 (2H, m), 2,20 (6H, s), 3,93 (3H, s),
5,07 (1H, d, J = 5Hz), 7,14 (1H, s a), 7,20 — 7,35 (4H, m), 7,44 (2H, m), 7,53
(1H, s). Espectro de masas (Electropulverizacion CL/EM): Encontrado 489
(MH"). C24H26FgN,O, requiere 488. Tiempo de retencién 2,17 min.

Ejemplo 19: 4-Cloro-N-[[1-(dimetilamino)ciclopentil](fenil)metil]-2-metil-6-

(metiltio)benzamida quiral

5>
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Me\N ———— ME\N
/ /

Me NH, Me  HN__O

MeS Me

Cl

Una mezcla de {1-[amino(fenil)metil]ciclopentil}dimetiiamina D3
enantiomero 2 (203 mg; 0,93 mmoles), acido 4-cloro-2-metil-6-
(metiltio)benzoico (obtenible como se ha descrito en F.P. Doyle, J.H.C. Nayler,
H.R.J. Waddington, J.C. Hanson y G.R. Thomas. J.Chem.Soc. 1963, 497) (202
mg; 0.93 mmoles), EDC (178 mg; 0,93 mmoles) y HOBt (143 mg; 0,93 mmoles)
en DCM (20 ml) se agitd a temperatura ambiente durante 4 horas y después se
dej6 en reposo a temperatura ambiente durante 90 h. La mezcla de reaccion
resultante se lavé con bicarbonato sédico acuoso saturado (50 mi) y se separ6
la fase organica mediante un pase a través de un cartucho de separacion de
fases. Se evapord la fase organica, el residuo se disolvid en una cantidad
minima de OCM y se cromatografié sobre gel de silice, eluyendo con acetato
de etilo 0 - 100% - pentano. Se combinaron las fracciones y se evaporaron a
presion reducida produciendo el compuesto del titulo (200 mg; 52%). 'H RMN
(CDCl3) 6: 0,90 - 1,10 (1H, m), 1,38 - 1,55 (3H, m), 1,60 - 1,76 (2H, m), 1,80 -
1,90 (2H, m), 2,21 (6H, s), 2,26 (3H, s), 2,47 (3H, s), 5,11 (1H, d, J = 6Hz), 6,94
(1H, d, J = §,2Hz), 7,00 (1H, m), 7,09 (1H, m), 7,20 - 7,35 (3H, m), 7,40 - 7,50

(2H, m). Espectro de masas (Electropulverizacién CL/EM), EP*: Encontrado
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417 (MH*). C3H2>°CIN,OS requiere 416. Tiempo de retencién 2,03 min. El

producto del titulo se convirtié en su sal clorhidrato correspondiente (210 mg).

Ejemplo 20: (+)2-Cloro-N-[Z-metil-2-(2-metil-1-pirrolidinil)-1-fenilpropil]-3-

5 (trifluorometil)benzamida Diastereémeros

Me Me — Me Me
KO — G
NH,
Me

HN
Me 0

Cl

CF,

Una mezcla de [2-metil-2-(2-metil-1-pirrolidinil)}-1-fenilpropillamina D26

(0,150 g; 0,647 mmoles), acido 2-cloro-3-(trifluorometil)benzoico (0,174 g;

0,775 mmol), EDC (0,149 g; 0.777 mmoles) y HOBt (0,020 g; 0,148 mmoles) en

10 DCM (4 ml) se agitdé a temperatura ambiente durante 66 horas. Se afadié

carbonato &cido de sodio saturado (8 ml) y se continué la agitacién durante 0,5

horas. Se pasé la fase organica a través de un cartucho de separacion de

fases y se aplico a una columna de 2 g de SCX. La columna se lavé con DCM

y metanol y el producté se eluyé con amoniaco 1 M en metanol. El producto

15 bruto se purificé mediante cromatografia sobre gel de silice (20 g) eluyendo

con gradiente de acetato de etilo al 0 - 100% en pentano produciendo el
compuesto del titulo en forma de dos pares de enantiémeros.

Para el par menos polar de enantiémeros (0,170 g; 60%). 'H RMN

(CDCls) 3: 0,97 (6H, s), 1,05 (3H, d, J = 6Hz), 1,50 (1H, m a), 1,70 - 1,85 (3H, m

20 a), 2,76 -2,83 (1H, m), 2,90 - 2,97 (1H, m), 3,15-3,20 (1H, m), 4,73 (1H,d, J =
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2Hz), 7,20 - 7, 42 (5H, m), 7,43 (1H, t, J = 8Hz), 7,75 - 7,79 (2H, m), 7,84 (1H, s

a). Espectro de masas (Electropulverizacion CL/EM), EP*: Encontrado 439

(MH"). Ca23Hz6>°CIFaN,O requiere 438. Tiempo de retencion 2,17 min. El
producto del titulo se convirtid en su sal clorhidrato correspondiente.

5 Para el par mas polar de enantiémeros (0,100 g; 35%). 'H RMN (CDCl5)

8: 0,95 - 1,10 (9H, m), 1,45 (1H, m a), 1,65 - 1,82 (3H, m a), 2,60 - 2,67 (1H,

m), 2,85 - 2,93 (1H, m), 3,35 - 3,40 (1H, m), 4,76 (1H, d, J = 3,2Hz), 7,20 - 7, 45

(5H, m), 7,60 (1H, m a), 7,70 - 7,80 (2H, m), 7,84 (1H, m). Espectro de masas

(Electropulverizacion CL/EM), EP*: Encontrado 439 (MH*). Cz3Hz>°CIF3N,O

10 requiere 438. Tiempo de retencién 2,17 min. El producto del titulo se convirtio

en su sal clorhidrato correspondiente.

Ejemplo 21: (1)-3-Bromo-2-metil-N-[2-metil-1-fenil-2-(1-pirrolidinil)propil]

15 benzamida

A PS-EDC (0,068 g; 0,1 mmoles; 1,42 mmoles/g) se afiadié una solucion
de HOAt (0,01 mmoles en 0,8 rnl (THF:DCM,1:1)) seguido de la adicién de
acido 3-bromo-2-metil-benzoico (0,011 g; 0.05 mmoles) en NMP:THF 1:3 (0,25

20 ml) y después [2-metil-1-fenil-2-(1-pirrolidinil)propillamina D5 (0,011 g 0,05
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mmoles) en DCM (0,25 ml). Se dejé mezclar la reaccion durante 60 h. Después
de esto se anadieron PS-isocianato (0,068 g, 0,1 mmoles, 1,5 mmoles/g) y PS-
CO3 (0,068 g, 0,1 mmoles, 1,5 mmoles/g) y se dej6 en agitacién durante otras
24 huras. La mezcla de reaccion se filtrd y se paso a través de un bloque de
SCX (500 mg) (prehumedecido con DCM). El contenido del bloque de Robbins
se lavo con mas disolvente (DCM:THF, 1:1) y se dej6 pasar a través del SCX
que después se lavo con DCM (2 ml x 2) y metanol (2 ml x 2). EI SCX se eluy6
después con amoniaco 0,5 M en metanol y el eluyente que contenia el
producto se evaporé produciendo el producto del titulo (17,4 mg; 84%).
Espectro de masas (Electropulverizacion CL/EM): Encontrado 414 (MH').
Ca2zH27"°BrN;O requiere 415;

Tiempo de retencion 2,64 min*

Ejemplo 22: (£)-2-Cloro-N-[[1-(metilamino)ciclopentil](fenil)metil]-3-

(trifluorometil)benzamida

T

CF
Me :

Iz

A una solucién de acido 2-cloro-3-(trifluorometil)benzoico (0,728 g; 3,24
mmoles) en DMF (20 ml) y DIPEA (25 ml) se le afadid ()
{{amino(fenil)metillciclopentil} metilamina D29 (1,0 g; 3,60 mmoles) y HATU
(1,23 g; 3,24 mmoles). La mezcla resultante se dejé en agitacion a temperatura

ambiente durante toda una noche y después se retird por evaporacién la DMF

— 6Y
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a vacio. El material residual se repartio entre acetato de etilo y agua. La fase
organica se secd (Na,SO,) y se evapor6 el filtrado a vacio. El producto
deseado se aislé6 mediante cromatografia en columna sobre gel de silice
usando dietil éter al Z0% a 100% de dietil éter en n-pentano produciendo €l
compuesto del titulo en forma de un sélido blanco (0,908 g; 61%). '"H RMN
(CDCI3) d: 1,47 - 1,83 (SH, m), 2,21 (3H, s), 5,1 (1H, m), 7,23 - 7,43 (6H, m),
7,58 (1H, m), 765 (1H, m), 7,73 (1H, m); Espectro de masas
(Electropulverizacion CL/EM), IPA*: Encontrado 411 (MH*). Cp1H»>°CIF3N,O

requiere 410. Tiempo de retencién 2,04 min.

Ejemplo  23:  (&)-2-Cloro-N-[{1-[(2-hidroxietil)(metil)amino]ciclopentil}

(fenil)metil]-3-(trifluorometil)benzamida

A una solucién de (x)-2-cloro-N-[{1-{(2-{[(1,1-dimetiletil)(dimetil)silif]oxi}
etil)(metil)amino]ciclopentil}(fenil)metil}-3-(trifluorometil)benzamida D30 (0,390
g, 0,685 mmol) en THF (10 ml) se le afadié fluoruro de tetrabutilamonio
(solucion 1 M en THF 1,6 ml; 1,6 mmoles). La mezcla de reacci6én se dej6 en
agitacion a temperatura ambiente durante 4 h. El producto deseado se aisl6
mediante cromatografia en columna sobre silice usando éter al 20% a 50% en
n-pentano, el disolvente se redujo en volumen mediante evaporacién a vacio y

se cargé en un cartucho de SCX. El lavado con DCM, después metanol
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seguido de elucién con amoniaco 1 M en metanol produjo el compuesto del
titulo (170 mg, 73%). Espectro de masas (Electropulverizacion CL/EM).
Encontrado 455 (MH"). Cy3Hs°CIF3N,0; requiere 454. Tiempo de retencion:
2,09 min.

Ejemplo 24: 2,6-Dimetil-N-[[1-(metilamino)ciclopentil](fenil)metil]

benzamida quiral

|

2T

NH2 Me u

Me

A una solucion de acido 2,6-dimetilbenzoico (0,100 g; 0,668 mmoles) en
DMF (5 ml) y DIPEA (0,12ml) se afadié {[amino(fenil)metil]ciclopentil}
metilamina D31 enantiomero 2 (0,124 g; 0,608 mmoles) y HATU (0,254 g;
0,668 mmol). La mezcla resultante se dej6 en agitacibn a temperatura
ambiente durante 3 dias y después la DMF se retiré6 por evaporacion a presion
reducida. El material residual se reparti6 entre acetato de etilo y agua, se lav
con agua y la fase organica se seco (NaySO,) y se evapor6. E! material
residual se disolvi6 en DCM (2 ml) y se cargd en un cartucho de SCX. El
lavado con DCM, después metanol seguido de elucién con amoniaco 1 M en
metanol produjo el producto del titulo (155 mg; 76%). 'H RMN (CDCI3) &: 1,3-
1,8 (SH, m), 2,21 (3H, s), 2,28 (BH, s), 5,07 (1H, m), 7,0 (2H, m), 7,1-7,4 (TH,
m). Espectro de masas (Electropulverizacion CL/EM). Encontrado 337 (MH").

C22H28N20 requiere 336. Tiempo de retencion: 1,86 min.
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Ejemplo 25: (t)-N-[(1-aminociclopentil)(fenil)metil]-2,6-dimetilbenzamida

0 Me

H,N N
H
Me
Me

El compuesto del titulo (1,14 g; 71%) se prepard6 a partir de la

CroX1r
<

hidrogenacion catalitica de (£)-N-[{1-
[bis(fenilmetil)amino]ciclopentil}(fenil)metil}-2,6-dimetilbenzamida D34 (2,51 g; 5
mmoles) sobre Pd al 10%/Carbono (0,4 g) en HCI 3M (8 ml) and etanol (150
ml) de una manera similar a la descrita en D29. El etanol se retird por
evaporacion a vacio y el material residual se repartié entre DCM y solucién de
bicarbonato sodico y se secd (NaSOy4). El filtrado se redujo en volumen
mediante evaporacién a vacio y se cargd en un cartucho de SCX. El lavado
con DCM, después metanol seguido de elucién con amoniaco 1 M en metanol
produjo el producto del titulo (90 mg, 88%). 'H RMN (CDCI3) &: 0,98-1,96
(10H, m), 2,23 (6H, s), 4,97 (1H, m), 7,0 (2H, m), 7,16 (1H, m), 7,22-7,41 (6H,
m); Espectro de masas (Electropulverizacion CL/EM). Encontrado 323 (MH®).

C21H26N20 requiere 322. Tiempo de retencion 1,69 min.

Ejemplo 26: (+)N-[2-(Dimetilamino)-3-hidroxi-2-metil-1-fenilpropil]-2,3-

dimetilbenzamida mezcla diastereomérica

o0
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0 Me 0 Me
Me,N Me Me,N N Me
N
Me H — Me H
Me,tBuSiO HO
Una solucion de (£)-N-(2-(dimetilamino)-3{[(1,1-

dimetiletil)(dimetil)sililJoxi}-2-metil-1-fenilpropil)-2,3-dimetilbenzamida D49 (56
mg; 0,12 mmoles) en THF (5 ml) se traté con una solucion de fluoruro de
tetrabutilamonio (soluciéon 1,0 M en THF; 0,2 ml, 0,2 mmoles) y la mezcla se
agitd a temperatura ambiente durante toda una noche. La mezcla se vertid
directamente sobre una columna de cromatografia (Flashmaster |l; eluyente
acetato de etilo al 0 - 100% / pentano) produciendo el compuesto del titulo (38
mg; 63%). 'H RMN (CDCly) &: 0,73y 1,14 (3H, 2xs), 1,70 - 2,50 (1H, s a), 2,26
(6H, c), 2,38y 2,48 (6H, 2 x s), 3,17, 3,39, y 3,55 (2H, 3 x d), 5,26 y 5,46 (1H, 2
x d), 6,83y 7,83 (1H, 2 x d a), 7,07 - 7,46 (8H, m a). Espectro de masas
(Electropulverizacion CL/EM), IPA*: Encontrado 341 (MH'), Ca1H2sN20,Si

requiere 340. Tiempo de retencién 1,71y 1,76 min.

Los ejemplos en la Tabla 3 se prepararon de una manera similar a la del

ejemplo E26.




Tabla 3

Ejemplo Estructura Espectro de Nombre
masas
(Electropulveri
zacion CL/EM),
IPA*
Tiempo de
retencion (min)
27 H HC Encontrado 341 | ()-N-[2-(dimetilamino)-3-
Hac*lf K (MH") hidroxi-2-metil-1-
clzr-l3 O CH, C21H2sN20, fenilpropil]-2,6-
requiere 340; dimetilbenzamida
1,78y 1,83.
28 OH Encontrado 415 | (1)-2-cloro-N-[2-
H3C‘1az ¥ NIy (dimetilamino)-3-hidroxi-
cI;H3 o 3 CzoH22°CIF3N, | 2-metil-1-fenilpropil]-3-
Oz requiere 414, | (trifluorometil)benzamida

1,91y 1,94
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Ejemplo 29: (£)N-[[3-(Dimetilamino)tetrahidro-3-furanil](fenil)metil]-2,6-

dimetilbenzamida: Diastereémero 1 y Diastereémero 2

Y H,C
e N N\ﬂ@ Diastereémero 1
0 H,C éHs "
Y H,C
H,C ~ N
éH3 H, Diasteredmero 2

N-[[3-(dimetilamino)tetrahidro-3-furanil](fenil)metil]-2,6-dimetil benzamida

racémico E204 (40 mg, 0,11 mmoles) se separd mediante HPLC quiral

10 preparativa produciendo el producto diastereémero del titulo 1 (13 mg); HPLC
quiral: > 95% ed, Espectro de masas (Electropulverizacion CL/EM):
Encontrado 353 (MH"). Tiempo de retencién 1,67 min. Cz2H2sN20; requiere 352

y diasteredbmero 2 (14 mg); HPLC quiral: >95% ed; Espectro de masas

(Electropulverizacién CL/EM): Encontrado 353 (MH") Tiempo de retencién 1,69

15 min. CxH2sN20, requiere 352.
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Condiciones de HPLC preparativa:

Columna:

Fase movil:

Caudal:

Presion:
Temperatura:
intervalo de longitud
de onda UV

Tiempo de elucion:

Tiempo de retencién:

2)

S.F.C. Etil Piridil 150 mm x 21,1 mm d. i; 6 micrones
de tamaiio de particula

Diéxido de carbono: Etanol (95:5) viv; isocratico
mezclado por bomba

50 ml/min

100 bar (10.000 kPa)

40°C

220nm
10 min

6,3 min (Diastereébmero 1); 7,1 min (Diastere6mero

Condiciones de cromatografia analitica:

Columna:

Fase movil:

Caudal:

Presion:
Ternperatura:
Intervalo de longitud

de onda UV:

Tiempo de elucién:

S.F.C. Etil Piridil 150 mm x 4,6 mm d. i; 6 micrones
de tamario de particula
Dioxido de carbono: Etanol (98:2) viv; isocratico
mezclado por bomba
2,35 mi/min
100 bar (10.000 kPa)

38°C

254 nm

15 min
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Tiempo de retencion: 122 min (Diastereomero 1); 134 min

(Diastereomero 2)

Ejemplo 30: clorhidrato de {%)-2-Cloro-N-[{1-
[(ciclopropilmetil)(metil)Jamino]ciclopentil} (fenil)metil]-3-

(trifluorometil)benzamida

ZX
o
Q
o
0

CF N CF

Me

Iz
Iz

A una solucion de (t)-2-cloro-N-[[1-(metilamino)ciclopentil)(fenil)metil]-3-
(trifluorometil)benzamida E22 (143 g; 0,35 mmoles),
ciclopropanocarboxaldehido (0,026 ml; 0,035 mmoles) y 4cido acético (3 gotas)
en 1,2-dicloroetano (10 ml) se afiadié triacetoxiborohidruro de sodio (303 mg;
1,4 mmoles). La mezcla resultante se dej6 agitar a temperatura ambiente en
argon durante toda una noche. Después la mezcla de reaccién se diluy6 con
DCM (20 mi), se lavé con solucién saturada de carbonato potasico y salmuera,
se secOd (Na;SO.) y se evapor6 a vacio. La mezcla se separé6 mediante
cromatografia en columna sobre gel de silice usando éter al 20% en n-pentano
a metanol al 2% en éter. El aceite obtenido se trat6 con HClI 1 M en éter

produciendo el producto del titulo en forma de una sal clorhidrato blanquecina

05
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A0

(0,054 g; 33%). Espectro de masas (Electropulverizacion CL/EM). Encontrado

465 (MH"). C25H26°°CIF3N,O requiere 464. Tiempo de retencion: 2,30 min.

5 procedimientos similares a los del ejemplo 30 anterior.

Los compuestos de la tabla 4 a coniinuacién se prepararon usando

Tabla 4
Ejemplo Estructura Espectro de Nombre
masas
(Electropulveri
zacion CLIEM),
IPA’
Tiempo de
retencion (min)
31 Encontrado 365 | (£)-N-[{1-
E'\N o cH, (MH™). [etil(metil)amino]
ne’ “ij@ CaHzoN,0 ciclopentil}(fenilymetil]-
requiere 364, 2,6-dimetilbenzamida
1,96.
32 Encontrado 377 | (2)-N-[{1-
[>_\H ) )055 (MH"). [(ciclopropilmetil)amino]
H"=° CasH32N0 ciclopentil}(fenil)metil)-
requiere 376; 2,6-dimetilbenzamida

2,07
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33 Encontrado 439 | (+)-2-Cloro-N-[{1-
..,f,?u)_"t; (MH"). [etil{metil)amino]
° C23H26°CIF3N; | ciclopentil}(feniymetil]-3-
O requiere 438; | (trifiuorometil)benzamida
2,23
34 Encontrado 351 | (2)-2-Cloro-N-[[1-
":K)‘?N e (MHY). (etilamino)ciclopentil]
o@ C23H30N20 (fenil)metil]-3-
, requiere  350; | (trifluorometil)benzamida
1,82.
35 Encontrado 391 | (£)-N-[{1-

(MH").
C2sH34N20
requiere 390;

2,19

[(ciclopropilmetil)(metil)
amino]ciclopentil}{fenil)
metil]-2,6-

dimetilbenzamida

Los compuestos de la tabla 5 a continuacién se prepararon usando

procedimientos similares a los descritos para los ejemplos anteriores.

Procedimiento de acoplamiento: A

= Cloruro de acido (usando un

5 procedimiento similar al del ejemplo 13); E = EDC (usando un procedimiento

similar al del ejemplo 17); H = HATU (usando un procedimiento similar al del

ejemplo 15); P = DCC soportado por polimero (usando un procedimiento similar

al del ejemplo 1); PE = EDC soportado por polimero (usando un procedimiento

similar al del ejemplo 21). El tratamiento y purificacién se llevé a cabo usando
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los procedimientos apropiados similares a los descritos en los ejemplos

anteriores.

Los materiales de partida de acido benzoico se obtuvieron
comercialmente excepto para el acido 2,6-dicloro-3-triflucrometilbenzoico
usado en los ejemplos indicados con un # que se obtuvo mediante el
procedimiento descritc en el documento DE1924766. El acido 4-cloro-2-metil-
6-(metiltio)benzoico se puede obtener como se describe en F.P. Doyle, J.H.C.
Nayler, H.R.J. Waddington, J.C. Hanson y G.R. Thomas. J.Chem.Soc. 1963,
497.

Para los nombres de los compuestos de los ejemplos, los indicados por
(*)- derivan de la amina racémica correspondiente D2, D8, D10, D12, D14,
D16, D18, D20, D22, D24, D26, D29, D36, D38, D40, D42, D43, D46, D48 y
aquellos sin ello derivan de las aminas quirales correspondientes D3
enantiémero 2, D6, D31 enantidmero 2. Los tiempos de retencién de EMCL se
midieron generalmente usando condiciones de cromatografia analitica CL/EM
del procedimiento A. Los compuestos indicados por * son compuestos
preparados usando formato de secuencia descrito en el ejemplo 23 y se
analizaron usando condiciones de cromatografia analitca CL/EM del

procedimiento B.

Tabla 5

—8

Ej

Estructura Procedi Espectro de Nombre

miento masas
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(Electropulveriza
cién CLJEM), IPA*
Tiempo de

retencion (min)

Encontrado 371
(MH")
C22H27°CIN,O
requiere 370;

2,08

3-cloro-N-[[1-
(dimetilamino)ciclopentil]
(fenil)metil}-2-

metilbenzamida quiral

Encontrado 415
(MH")
C22H27"°BrN,O
requiere 414;

12,09

3-bromo-N-[[1-
(dimetilamino)ciclopentil)
(fenil)metil}-2-

metilbenzamida quiral

Encontrado 367
(MH")

C23H30N20;
requiere 366;

1,84

2-metil-6-(metiloxi)-N-[2-
metil-1-fenil-2-(1-
pirrolidinil)propil]

benzamida quiral

Encontrado 351
(MH*)
C23H30N20

| requiere 350;

|
‘ 2,03

(1)-2,5-dimetil-N-[2-metil-
1-fenil-2-(1-
pirrolidinil)propil]

benzamida
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| 40 P Encontrado 371 | 2-cloro-N-[[1-
| 0 % (MH") (dimetilamino)ciclopentil]
H’Cb)LE,c'"\CH, CuHaCIN,O | (fenilymetil}-3-
% requiere 370; metilbenzamida quiral
1 2,01
i 41 Q/@ P Encontrado 405 | N{[1-
”*:c,” W . (MH") ' (dimetilarnino)ciclopentil]
Wcé\ﬁ Ca3H27F3N20 | (fenil)metil]-2-metil-5-
| ) ’ requiere 404; | (trifluorometil)benzamida
I 2,20 | quiral
'I 42 P Encontrado 351 | AH[1-
| Hi}%/ioj (MH") (dimetilamino)ciclopentil] {
e | Ca3H3oN,0 (fenil)metil]-2-metil-5-
s | requiere 350; (trifluorometil)benzamida
; 2,04 quiral
43 PE Encontrado 429 | (1)-3-bromo-2-metil-N-[2- .
me  © % (MH") metil-2-(2-metil-1- |
Br N o
! H,cﬁ Ca3Hzo"*BrN,O pirrolidinil)-1- |
requiere 428; fenilpropillbenzamida
| 2,68*
. 44 P Encontrado 371 [ (z)-2-cloro-3-metil-N-[2-
¢ O Q/T (MH") metil-1-fenil-2-(1-
H:C\©)Lu QCH’ C22H27°CIN,O pirrolidinil)propil]
| requiere 370; benzamida
1,98
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RETAN

Encontrado 371 | (+)-2-cloro-6-metil-N-[2-
(MHY metil-1-fenil-2-(1-
C22H27°CIN;O pirrolidinil)propil]

requiere 370; benzamida

1,90

Encontrado 431 | ()-4-cloro-2-metil-N-[2-
(MH") metil-2-(2-metil-1-
C24H3:°CIN,OS ‘ pirrolidinil)-1-fenilpropil]-6-
requiere 430; (metiltio)benzamida

2,57 |

Encontrado 387 | 2-cloro-N-[|1- |
(MH") (dimetilamino)ciclopentil]
C22H27CIN,O; (fenil)metil}-6-

requiere 386; (metiloxi)benzamida quiral
1,88

Encontrado 355 | (%)-3-fluoro-2-metil-N-[2-
(MH") metil-1-fenil-2-(1-
CasHzrFN;O ‘ pirrolidinil)propil]

requiere 354; benzamida

1,96

Encontrado 415 | (¢)-2-bromo-6-metil-N-[2- |
(MH*) metil-1-fenil-2-(1-
C22H2,"°BrN,O pirrolidinil)propil] |
requiere 414; benzamida

1,92
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et

) 50 ! ae P P Encontrado 371 | (+)-3-cloro-2-metil-N-2-
( 5 + . .
i | O a (MH )35 n?etll-'1.-fe.enll-2-(-1—
| i L o, C22H27CIN,O pirrolidinil)propil]
| g y requiere 370; benzamida
| 2,08
51 P Encontrado 355 | N-[[1-
| ”":C,%/E@ (MHY) (dimetilamino)ciclopentil]
H=ﬁ C22H27FN2O (fenil)metil}-3-fluoro-2-
F requiere 354; metilbenzamida quiral
1,97
52 PE Encontrado 383 | (z)-N-[2-metil-2-(2-metil-1-
‘; Mess o (o, (MHY) pirrolidinil)-1-fenilpropil]-2-
1 H,JN‘_E")CH’ C23H3oN,0S (metiltio)benzamida
| requiere 382;
| | 2,62*
53 PE | Enconfrado 429 | (¥)-2-bromo-6-meti-N-[2-
cHy, Q CH, (MHY metil-2-(2-metil-1-
ﬁ:ﬁ W CasHze BN, pirrolidinil)-1-
; i \D requiere 428; fenilpropillbenzamida
’ 2,44
| 54 | s P Encontrado 367 | (+)-2-metil-6-(metiloxi)-N-

(MH")
C23H3oN202

requiere 366;

1,84

[2-metil-1-fenil-2-(1-
pirrolidinil)propill

benzamida
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55 PE Encontrado 385 | (#)-2-cloro-3-metil-N-[2- |
p 9 %{, (MHY) metil-2-(2-metil-1-
He N cHy
H,C—Cy Ca3H26°°CIN,O pirrolidinil)-1- ‘
requiere 384; fenilpropillbenzamida
2,65*
56 P Encontrado 4251 2,4,6-tricloro-N-[[1-
o °Q® (MHY) (dimetilamino)ciclopeniil]
_ ﬁ:w C21H23%°CN,0 (fenil)metillbenzamida |
requiere 424; quiral
2,08
57 wo P P Encontrado 405 | (z)-2-metil-N-[2-metil-1-
O W (MH") fenil-2-(1-
cHy C23H27F3N20 pirrolidinil)propil]-5-
d ] requiere 404, (trifluorometil)benzamida
2,18
58 Hﬁ%“;@ P Encontrado 381 | 2,3-Dimetil-4-(metiloxi)-N-
GNH,N o (MH") [2-metil-1-fenil-2-(1-
&/Cm C24H22N20; pirrolidinil)propil]
o CHy requiere 380; benzamida quiral
2,10 [
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59 H,C, CHy P Encontrado 381 | 2,5-Dimetil-4-(metiloxi)-N-
GNW (MH") [2-metil-1-fenil-2-(1-
| i, \/ ) CHy C24H3:N20, pirrolidinil)propil]
e requiere 380; benzamida quiral
!
{ 60 HC_ cH, A Encontrado 369 | 4-Fluoro-2,6-dimetil-N-[2-
GNH,N o (MH*) metil-1-fenil-2-(1-
”‘°§/w, Ca23HzeFN,O pirrolidinil)propil]
J requiere 368; benzamida quiral
2,00
61 HC e, P Encontrado 369 | 4-Fluoro-2,3-dimetil-N-[2-
: GNW (MH*) metil-1-fenil-2-(1-
&/CH, Ca23H29FN2O pirrolidinit)propil]
| doo | requiere 368; benzamida quiral
] 12,02
li .
62 P Encontrado 369 | N-[[1-
HC%/SQ | (MH") (Dimetilamino)ciclopentil] l
&% | Ca3H2oFN2O (fenil)metil]4-fluoro-2,3- '
o, ' requiere 368; dimetilbenzamida quiral
F 12,05
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63 PE Encontrado 421 | 3,5-dicloro-N-[[1-
Heso 0 % (MHY) (dimetilamino)ciclopentil]
Ci N
\ \QL,’LC/"\% CazHae®CLN;O; | (fenilymetil]-2-
“ requiere 420; (metiloxi)benzamida quiral
2,55*
r 64 PE Encontrado 337 | N[1-
‘ 0 (MH™) (dimetilamino)ciclopentil]
‘ d N N C2H2sN>0 (fenil)metil}-2-
! cHHC o, .
requiere 336; metilbenzamida quiral
| 2,34*
65 r PE Encontrado 365 | N-[[1-
o (MH") (dimetilamino)ciclopentil]
N N C24H32N20 (fenil)metil]-2-
HC CH,
o requiere 364; propilbenzamida quiral
2,48*
66 PE Encontrado 365 | (+)-N-[2-metil-1-fenil-2-(1-
0 - (MH) pirrolidinil)propil]-2-
N C24H32N,0 propilbenzamida
D requiere 364;
CH,
2,45*
67 q/g P Encontrado 371 | 2-cloro-N-[[1-
HC— + . . . . .
H’c," o (MH™) (dimetilamino)ciclopentil]
H’c\é/m Ca22H27>°CIN,O (fenil)metil}-6-
requiere 370; metilbenzamida quiral i
| 1,93
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68 PE Encontrado 409 | N-[[1-
el 0 (MH") (dimetilamino)ciclopentil]
Bﬁ‘;}cﬂ\c& CazHz4F N0 (fenil)metil}-4-fluoro-2-
i requiere 408; (trifluorometil)benzamida
2,44* quiral
69 PE Encontrado 417 | 3-cloro-N-[[1-
Ml 0 QO (MH") (dimetilamino)ciclopentit]
d: uH,c'N‘CH, : C23H26>°CIN,O; (fenil)metil]-2,6-
o O ' requiere 416; bis(metiloxi)benzamida
5 * 2,43* quiral
70 PE Encontrado 417 | (1)-3-cloro-2,6-
R o, (MH") bis(metiloxi)-N-[2-metil-1-
?” C)cn’ '! C23H29>°CIN2O3 fenil-2-(1-pirrolidinil)propil] ’
| a o requiere 416; ' benzamida :
2,4 |
71 PE | Encontrado 399 | N[1-
O ° (MH") i (dimetilamino)ciclopentil]
SEEN | CarHoN0 - (fenihmetif]-2-
| requiere 398;  bifenilcarboxamida quiral
, 2,51* ‘
72 PE Encontrado 425 ‘ 2-cloro-N-[1-

(MH")

requiere 424;

2,48"

Ca2H2e®CIFsN,O | (fenil)metil]-5-

(dimetilamino)ciclopentil]

; (trifluorometil)benzamida

‘ quiral
|




140

requiere 368;

2,58*

Encontrado 369 | N[1-
(MH*) (dimetilamino)ciclopentil]
szHzaNzOS (fenil) metil]—2—

(metiltio)benzamida quiral

| Encontrado 425 | (%)-2,4,6-tricloro-N-[2-

| (MH") metil-1-fenii-2-(1-

' C21Hz**ClN,O | pirrolidinil)propil]

i requiere 424, benzamida

2,93*
Encontrado 383 | N-[[1-
(MH") (dimetilamino)ciclopentil]
C23H30N203 (fenil)metil]-2,6-
requiere 382; bis(metiloxi)benzamida

} 2,88" quiral

! Encontrado 387 | 2-cloro-N-[[1-

I (MH) (dimetilamino)ciclopentil]

| C22H27°CIN, O (fenil)metil]-5-

| requiere 386; (metiloxi)benzamida quiral

| 2,56*
Encontrado 365 . (+)-2,4,6-trimetil-N-[2-
(MH") metil-1-fenil-2-(1-
C24H32N0 pirrolidinil)propil]

| requiere 364;

2,46*

benzamida

qj?ff
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78 PE Encontrado 375 | 2-cloro-N-[[1-
o O (MH") (dimetilamino)ciclopentil)
e G C21H243°CIFN2O (fenil)metil]-3-
§ e’ oH,
requiere 374; fluorobenzamida quiiral
2,99*
79 PE Encontrado 351 | N-[[1-
0 (MH% (dimetilamino)ciclopentil]
d H N C23H30N20 (fenil)metil]-2,4-
CHHC M
e requiere 350; dimetilbenzamida quiral
2,96*
80 E Encontrado 385 | 4-cloro-N-[[1-
HC.
h %’ : (MHY) (dimetilamino)ciclopentil)
M HN o
He o, Ca3H29°°CIN,O (fenil)metil}-2,6-
requiere 384; dimetilbenzamida quiral
cl
12,19
81 he o E Encontrado 385 | 4-cloro-2,6-dimetil-N-[2-
e 9 (MH) metil-1-fenil-2-(1-
HN o
H,cé/cu, C23H25*°CIN,O pirrolidinil)propil]
requiere 384; benzamida quiral
Cl
2,07
82 E Encontrado 405 | N-[[1-
HC
et }I’ : (MH") (dimetilamino)ciclopentil]
HN (o] E
HE \/FF Cz3H27F3N20 (fenil)metil]-Z-metil—S-
requiere 404; (trifluorometil)benzamida
1,91 quiral
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U

[ 83 | he o Encontrado 405 [ 2-metil-N-[2-metil-1-fenil-
C"ﬁ)@ (MH") 2-(1-pircolidinil)propil]-6-
H,C\é/L: Ca3H27F3N0 (trifluorometil)benzamida
requiere 404; quiral
1,91
84 . 2 Encontrado 443 | 5-bromo-N-[[1-
C B \o (MH") (dimetilamino)ciclopentil]
cH, C24H31°BrN,O (fenil)metil)-2,3,4-
Wé[cw requiere 442; trimetilbenzamida quiral
’ 2,27
85 Encontrado 379 | N-[[1-
m;”%:@ (MH")  CsH4N,0 | (dimetilamino)ciclopentil]
H,c“é/\cm requiere 378; (fenil)metil}-2,6-
,j 2,07 dietilbenzamida quiral
86 Encontrado 365 | N-[[1-
ZQN((O) (MH") C24H32N20 | (dimetilamino)ciclopentil]
‘ cH, requiere 364; (fenil)metil}-2,3,4-
L. CHy 2,06 trimetilbenzamida quiral
87 Encontrado 381 | N-[[1-

p o
o
[z}
/

2

o
oF
I
z

o

[v]
P
I

HC

(MH*) CasH32N0;

requiere 380;

2,00

(dimetilamino)ciclopentil]
(fenil)metil]-2,5-dimetil-4-

(metiloxi)benzamida quiral
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“\(/)\D

88 E Encontrado 381 | N{[1-
CCQ/@ (MH") Ca24H3:N20; | (dimetilamino)ciclopentil] ‘
:\E[cw, requiere 380; (fenil)metil]-2,3-dimetil-4- ‘
! ey 1,96 | (metiloxi)benzamida quiral '
HC”
89 E Encontrado 365 | N-[[1-
H’C“E%/@ (MH*)  C24H32N-0 | (dimetilamino)ciclopentil]
' CH’CH: requiere 364; (fenil)metil)-2-(1-
2,02 metiletil)benzamida quiral
90 ‘ P Encontrado 413 | (3)-N[1-
Ao L (MH*)  CagH3oN0 | (dimetilamino)ciclopentil]
H!C”\i O requiere 412; (fenil)metil]-2-metil-3-
bifenilcarboxamida
91 P# Encontrado 459 | 2,6-dicloro-N-[1-
”’“g%@ (MH") (dimetilamino)ciclopentil]
m\&; CaoH2®ChFaN,O | (fenil)metil]-3-
] ; requiere 458; (trifluorometil)benzamida
2,11 quiral
92 H Encontrado 337 | (¥)-2,6-dimetil-N-[[1-

(MH")
C22H28N20

requiere 336;

1,88

(metilamino)ciclopentil)

(fenil)metillbenzamida
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AN

. 93 Encontrado 365 | N-[[1-
| o, Q@ (MH") (dimetilamino)ciclopentil]
N
H i . .
l ~ /d: ' e C2¢H3N,0 (fenil)metil]-2,4,6-
: requiere 364, trimetilbenzamida quiral
! 1,97
94 \\ Encontrado 407 | (3)-4-(1,1-dimetiletil)- 2,6-
Y
\ y HC (MHY) dimetil-N-[2-metil-1- fenil-
N N CH,
HC C’{’O%@l—?c“; Ca7H3sN20 2-(1-pirrolidinil)propil]
HC
 requiere 406; benzamida
l 2,34
[ 95 Encontrado 461 | (z)-3-bromo-2,6-
Oi Lo (MH*) bis(metiloxi)-N-[2-metil-1-
N N
He cnb}—éj C23H29°BrN2O3 ‘ enil-2-(1- pirrolidinil)propil]
| o‘cu, i requiere 460, | benzamida
|
: ] 1,98
96 ( = Encontrado 415 [ (¢)-5-cloro-4-etil-2-
Y CH,
‘ C\ 4o (MH) (metiloxi)-N-[2-metil-1-
N N CH,
He CHB)—{ }‘ C24H31*°CIN0; fenil-2-(1- pirrolidinil)propil]
cl
requiere 414; benzamida
| 2,36
97 Encontrado 395 | (+)-2,6-dimetil-N-[(1-
wo K g (MH") {metif[2-
d C25H34N20; (metiloxi)etilJamino}
" requiere 394; ciclopentil)(fenil)metil]
‘ 2,14 benzamida




S
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98 Encontrado 471 f (£)-N-2-(3-
| @‘gni ] F (MH") azabiciclo[3.1.0Jhex-3-if)-
| e oy - C24H24FsN;0 2-metil-1-fenilpropil]-2 4-
; requiere 470; bis(trifluorometil)
2,29 benzamida
99 © Encontrado 501 | (£)-N-[2-(3-
| g %HFF i F (MH") azabiciclo[3.1.0Jhex-3-il)-
HC™ "CHy - CasHa6FsN20 - 2-metil-1-fenilpropil]-2-
! ! S requiere 500; | (metiloxi)-4,6-
l 2,30 ' bis(triflucrometil)
! ' benzamida
[ 100 ‘ Encontrado 363 | (£)-N-[2-(3-
l mgn HG (MHY) azabiciclo[3.1.0]hex-3-il)-
He C“so@ Ca24H3N20O 2-metil-1-fenilpropil]-2,6-
" requiere 362; dimetilbenzamida
1,94
© 101 Encontrado 375 | (x)-N-[[1-(2,5-dihidro-1H-
% O?H HG (MH") pirrol-1-
| g CasH3oN0 il)ciclopentil}(fenil)metil]-
! * requiere 374; 2,6-dimetilbenzamida
i 1,94
T Enconfrado 513 | @)-N[1-2 5-diFidro-1H-
’ ‘ @?n; i F (MH") pirrol-1-
: 4 3 F CasH2sFsN20O2 ihciclopentill(fenil)metil]-2-
' 1" requiere 512; (metiloxi)-4,6-
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2,35 bis(trifluorometil)
| benzamida
103 he CH:HE" 2 Encontrado 429 | (¢)-2-bromo-6-metil-N-[2-
OE/);‘O T (MH*) metil-1-fenil-2-(1-
Ca3H2e " BrN,O piperidinil)propil]
| requiere 428; benzamida
| 2,02
| 104 Encontrado 473 | (x)-N-[2-metil-1-fenil-2-(1-
e (MH") piperidinil)propil]-2,4-
O ° ¢ OF Ca4H26FsN2O bis(trifluorometil)
requiere 472; benzamida
2,18
; 105 o Encontrado 503 | (3)-2-(mefiloxi)-N-[2-mefil- |
PS¢ (MHY) 1-fenil-2-(1-
U% A CasH2sFsN20> piperidinil)propil]-4,6-
requiere 502; bis(trifluorometil)
| 2,28 benzamida
106 He CH, H“;'CJQ Encontrado 365 | (+)-2,6-dimetil-N-[2-metil-
O% i (MH") 1-fenil-2-(1-
C24H32N20 piperidinil)propil]
| requiere 364; benzamida i
1,88 f
107 Encontrado 405 | 2,4-dicloro-6-metil-N-[2-

N X
O

o] Cl

(MH*)
| C22H2°CloN,0

metil-1-fenil-2-(1-

pirrolidinil)propil]
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' requiere 404; | benzamida quiral
{ ‘ 2,10
© 108 Encontrado 381 | N-[[1-
‘ /3“@ noos (MH") (dimetilamino)ciclopentil]
* § ”:b@? CaeH32N20; (fenil)metil}-2,6-dimetil-4-
! - requiere 380; (metiloxi)benzamida quiral
| 1,89

109 @
0 CH,

Encontrado 385

3-cloro-2,6-dimetil-N-[2-

f CN | ) (MH") metil-1-fenil-2-(1-

: He °“=“@ Caz3Ha9>°CIN,O pirrolidinil)propil]

% « requiere 384; benzamida quiral

! 2,11

- 110 Encontrado 385 | 3-cloro-N-[[1-

E /E’ﬂ 2 (MH") (dimetilamino)ciclopentil]

| * ”:j@ C23H2s°°CINZO (fenil)metil]-2,6-

i “ requiere 384; dimetilbenzamida quiral
| 2,12 7

Encontrado 385

(#)-3-cloro-2,6-dimetil-N-

I (MH") [2-metil-1-fenil-2-(1- |
C23H29*°CIN,O pirrolidinif)propil] |
requiere 384; benzamida

2,02

i
12 T He FHa ch
. @ N (]

Encontrado 421
(MHY)
| C22H26°ClaN2 05

l
(2)-3,6-dicloro-2-(metiloxi)- -

| N-[2-metil-1-fenil-2-(1-

pirrolidinil)propil]




148

requiere 420;

2,02

benzamida

‘ 113 | e H“ac Oscn, Encontrado 381 | (+)-2,6-dimetil-4-(metiloxi)-
@ Nj;:q (MH*) N-[2-metil-1-fenil-2-(1- |
J CaaHaoN,05 pirrolidinilypropil] |
requiere 380; benzamida
| 1,86
114 Encontrado 397 | (¥)-3-cloro-2-metil-N-
| QXi . (MH?) ffeni[1-(1-
"ol Ca4H20>°CIN,O pirrolidinil)ciclopentiljmetil}
, requiere 396; benzamida
213
l' 115 Encontrado 441 | (+)-3-bromo-2-metil-N-
O N j\&& (MH") | {fenil[1-(1-
| Ca4Ha20""BrN,O  pirrolidinil)ciclopentiljmetil}
| requiere 440; benzamida
| 2,15 ’
116 Encontrado 451 | (#)-2,4 6-tricloro-N-{fenil[ 1-
| @ )E@ (MH") (1-
| " . Ca3Hzs™CN,0 | pirrolidinil)ciclopentillmetil
. requiere 450; ~benzamida
‘ 214

L
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117 X Encontrado 377 [ (+)-2,3-dimetil-N-{fenil[1-
Ol /N . (MH*) (1-
HHJC L C25H32N0 pirrolidinil)ciclopentiljmetil}
* requiere 376; benzamida
2,02
118 X ' Encontrado 393 | ()-2-metil-6-(metiloxi)-N-
O /N jﬁ”’ (MH") ffenil[1-(1-
HHJC C25H32N,0, pirrolidinil)ciclopentillmetil}
| requiere 392; benzamida !
j 1,95
119 Encontrado 3971 | (2)-2,4,6-timetil-N{fenil[1- |
~ Ch jj& (MH") (1-
i “H]c o C2sH34N20 pirrolidinil)ciclopentiljmetil}
requiere 390; benzamida
| 2,08
" 120 Encontrado 443 | (+)4-cloro-2-metil-6-
C\N o & (MH") (metiltio)-N-{fenil[1-(1-
N
“:CECLQ C25H31>°CIN,OS pirrolidinil)ciclopentillmetil} |
requiere 442; benzamida .
2,18 |
121 | X Encontrado 397 | (+)-2-cloro-6-metil-N-
| O /N j]é (MH") ffenil[1-(1- i
' ”ch C24H20°°CIN,O ' pirrolidinil)ciclopentiljmetil}
requiere 396; benzamida |

2,08




s
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} 122 7 Encontrado 413 | (£)-2-cloro-6-(metiloxi)-N-
} CL N% (MH"Y) {fenil[1-(1-
" 0 C24H26°CIN,0; pirrolidinil)ciclopentiljmetil}
i o requiere 412; benzamida
! 1,92
i 123 Encontrado 441 | (+)-2-bromo-6-metil-N-
, ON ijé (MH") {fenil[1-(1-

| “H’c C2¢H29"BrN,O pirrolidinil)ciclopentiljmetil}

! | requiere 440; benzamida

l 1,97
| 124 O Encontrado 379 | ()-N-[[1-(1-
s ! o T3 o (MH") azetidinil)ciclopentill(fenil)
| 0 ”it@ Ca4H3N;0; metil]-2-metil-6-
; requiere 378; (metiloxi)benzamida
| 1,97
l 125 ~ Encontrado 363 | (£)-N-[[1-(1-
| O /~ TR on, (MH"Y) azetidinil)ciclopentil](fenil)
| " Ca4H3oN;0 metil]-2,3-
: requiere 362; dimetilbenzamida
1 | ‘ 1,99
‘ 126 |  Encontrado 363 | (x)-N-[[1-(1-
‘ o) . T (MH") azetidinil)ciclopentil](fenil)

e CasHaoN;0 metil}-2,6-
requiere 362; dimetilbenzamida

11,90

| 1
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127 AN Encontrado 391 | (¢)-2,6-dimetil-N-[[1-(2-
l =
Q oo (MH) metil-1-
N
HC H:cb CasH34NO pirrolidinil)ciclopentil](fenil)
requiere 390; metillbenzamida
2,06
128 Encontrado 379 | (¥)-N-[[1-
N s (MH™Y) (dietitamino)ciclopentil]
H,C N N
”::It‘ CasHz4N,0 (fenil)metil]-2,6-
requiere 378; dimetilbenzamida
2,04

129 Encontrado 377 | (+)-2,6-dimetil-N{fenil[1-
G Jjé’ (MH) (1
HH,c CasH32N20 pirrolidinil)ciclopentillmetil}
requiere 376; benzamida
1,90
130 Encontrado 419 | (1)-2,6-dicloro-N-[[1-
H,cﬁ N jjé (MH") (dietilamino)ciclopentil]
" CzHzs’°CNO | (fenil)metillbenzamida
requiere 418;
2,15
! 131 Encontrado 453 | (+)-2-cloro-N-[[1-
5 :} N j\é}i | (MH) (dietilamino)ciclopentil]
" | CoqH2s°CIF3N,0 | (fenil)metil]-3-
requiere 452; (trifluorometil)benzamida 1
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2,25
132 Encontrado 431 | (¢)-2,6-dicloro-N-[[1-(2-
! i 7 (MH") metil-1-
HE ufj@ Ca4H28>CLN,0O pirrolidinil)ciclopentil](fenil)
requiere 430; metillbenzamida
1,93
"133 Encontrado 465 | (£)-2-cloro-N-[[1-(2-metil-
| Q o @ * (MH") 1-pirrolidinil)
HC ”WF C2sH26>°CIFsN,O | ciclopentil](fenil)metil]-3-
| requiere 464; (trifluorometil)benzamida
| 2,15
134 Encontrado 417 | (+)-2,6-dicloro-N-{fenil[1-
Cﬁ Nj:é (MHY (1-pirrolidinil)
" Ca3H26>ClN,0 ciclopentiljmetil}
requiere 416; benzamida
1,99
:]ﬁ1 35 Encontrado 451 | (+)-2-cloro-N-{fenil[1-(1-
G N)‘?\é/LF (MH") pirrolidinil)ciclopentillmetil)
" ' Ca4H26°CIF3N,O | -3-(trifluorometil)
requiere 450 benzamida ‘
136 | Hy Encontrado 381 | (+)-2-metil-6-(metiloxi)-N-

(MH")
Ca4H32N20,

requiere 380;

1,83y 187

[2-metil-1-fenil-2-(1-

pirrolidinil)butillbenzamida
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W@

137 he CH, Encontrado 439 | ()-2-cloro-N-[2-metil-1- i
C/N (MH") fenil-2-(1-pirrolidinil)butil)-
" . Ca3H26>°CIF3N,0 | 3-(trifluorometil) l
F requiere 438; benzamida |
& 2,11y 2,17,
Encontrado 421 | (1)-N-1I1-
(MH") (dimetilamino)ciclopentil]
Ca23H27F3N20; (fenil)metil]-2-(metiloxi)-5-
requiere 420; (trifluorometil)benzamida
2,19,

Encontrado 371
(MH")
C2H27FN20;
requiere 370;

1,99,

(£)-N-[1-

(dimetilamino)ciclopentil]
(fenil)metil]-4-fluoro-2-

|
(metiloxi)benzamida |
i

Encontrado 503
(MH")
C25H28FsN202
requiere 502;
2,23y 2,27,

(2)-2-(metiloxi)-N-[2-metil- :
1-fenil-2-(1- ;
pirrolidinil)butil]-4,6-
bis(trifluorometil)

benzamida

Encontrado 415
(MH")
C22H277QBFN20

2-bromo-6-metil-N-[2-
metil-1-fenil-2-(1-

pirrolidinil)propil]




S
. P

! requiere 414; | benzamida quiral '
1,84, |
142 | e CH, Encontrado 365 | (1)-2,6-dimetil-N-[2-metil-
@ (MH*) 1-fenil-2-(1-
H,CHN/ |° o Ca2eH32N20 pirrolidini)butiljbenzamida
\ requiere 364;
1,86y 1,94,
~143 CH o, Encontrado 491 | (x)-N-[2-(dimetilamino)-2-
r o (MH") etil-1-fenilbutil]-2-
| CaaHagFsN,05 (metiloxi)-4,6-
‘ requiere 490, bis(trifluorometil)
2,26, benzamida
144 HC, CH, Encontrado 425 | (+)-2-cloro-N-[2-metil-1-
| @ I (MH*) fenil-2-(1-
G C2oH24°CIFaN,O | pirrolidinil)propil]-3-
” ©El<§ requiere 424; (trifluorometil)benzamida
i 2,0,
145 Encontrado 353 | (1)-N1[1-
QN\Q° - (MH") (dimetilamino)ciclopentil]
ne' o HJ{@ C22H2sN:07 (fenil)metil}-2-
requiere 352; (metiloxi)benzamida
1,93,




A

. 146 T HC_ CH, E Encontrado 371 | 3-cloro-2-metil-N-[2-metfil-
i G”W (MH") 1-fenil-2-(1-
’ 5(% C22H27°CIN,O pirrolidinil)propillbenzamid
! ~al requiere 370; a quiral
' 1,98,
147 E /{4,(:)&@ E Encontrado 351 | 2,6-dimetil-N-[2-metil-1-
r LA N o (MH") fenil-2-(1- pirrolidinil)propil]
i H306/CH, Ca3H3oN20 benzamida quiral ‘
i requiere 350; '
| 1,89, "
148 Eg o P Encontrado 429 | (1)-N-[[1-
| Q\Q° P MH® dimetilamino)ciclopenti
oo (CZBH:ZNZOZ :fenil)metil]—4-)(metilpoxi)-i-
1 O requiere 428; bifenilcarboxamida
I 2,32,
749 T Hg o, E | Encontrado 351 | 2,5-dimetil-N-[2-meti-1-
| NW (MH" fenil-2-(1- pirrolidinil)propil]
| 5/@4, C23H3gN2O benzamida quiral
| H,C requiere 350;
1,94,

150 H,C@@ P Encontrado 351 | (2)-2,6-dimetil-N-[2-metil- ‘
| T : (MH") 1-fenil-2-(1- |
HC cH, C23H30N20 pirrolidinil)propil]
requiere 350 benzamida

1,80,




NP7

156

161 HC_CH, Encontrado 365 | 2,4,6-trimetil-N-[2-metil-1-
C/N N o (MHY fenil-2-(1-pirrolidinil)propil]
HC AN s C24H3:N.0 benzamida quiral
] N requiere 364;
CH,

| 1,88,
f 152 ‘ He cH, Encontrado 387 | 2-cloro-6-(metiloxi)-N-[2-
| O T (MH*) metil-1-fenil-2-(1-
; CI\é/O\CH: C22Hz7*°CIN,O, | pirrolidinil)propil]
requiere 386; benzamida quiral
] 1,84,
| 153 HC, cH, Encontrado 499 | 3-bromo-2-(metiloxi)-N-[2-
( O W (MH") metil-1-fenil-2-(1-
| F Xé[“cm CasHzs™*BIFsN20, | pirrolidinif)propil]-5-
| . ” requiere 498; (trifluorometil)benzamida
1' 2,28, quiral
154 [ ng o, Encontrado 365 | (£)-2,6-dimeti-N-[2-metil-
| Q’ A (MH") 2-(2-metil-1-pirrolidinil)-1-
; ch y OCHS Ca4H3:N,0 fenilpropillbenzamida
| X requiere 364;
| 2,00,
[ 155 we oM Encontrado 405 | 2-metil-N-{2-metil-1-fenil-
! @ N (MHY) 2-(1-pirrolidinil)propil]-5-
j ' cH, Ca3Ha7F3N20O (trifluorometil)benzamida
‘ F;(é( requiere 404; quiral

2,19,




157
156 HC  cH, E Encontrado 415 | 3-bromo-2-metil-N{2- |
C"W (MH*) metil-1-fenil-2-(1- |
5[@1, C22H2°BrN,O pirrolidinil)propil]
Br requiere 414; benzamida quiral
2,12
157 HC_ CH, E Encontrado 355 | 3-fluoro-2-metil-N-[2-metil-
; /\_\JNW (MH") | 1-fenil-2-(1-
;:cu, Cz2H27FN;O - pirrolidinil)propil]
O F requiere 354, ' benzamida quiral
1,96,
158 HC_ CH,8 E Encontrado 425 | 2,4,6-tricloro-N-[2-metil-1-
C/NW (MH™) fenil-2-(1- pirrolidinil)propil]
S A_C C21H23°ClsN,0 benzamida quiral '
\5/ requiere 424, '
? 2,11, |
| 159 H cny E Encontrado 517 | (+)-N-[2-¢etil-1-fenil-2-(1-
] . (MH") pirrolidinil)butil]-2-
| | CoHaoFeN20, | (metiloxi),6-
requiere 516; bis(trifluorometil)
F 2,32 , benzamida
160 H,C_CH, E Encontrado (1)-2,6-dimetil-N-[2-metil-
QW 365(MH") 2-(2-metil-1-pirrolidinil)-1-
Hiza\5°/cm C24H32N0 fenilpropillbenzamida
3 requiere 364;
| 1,96,




o

158
j 161 A*ac){;@ E Encontrado 371 | 2-cloro-3-metil-N-[2-metil-
| MY (MH") 1-fenil-2-(1-
i | 5[0. C22H27>°CIN,O pirrolidiriil)propil]
‘ ‘ CH, requiere 370; benzamida quiral
l | 1,89,
162 ey oy E Encontrado 445 | 5-bromo-3-metil-2-
A - (MHY) (metiloxi)-N-[2-metil-1-
| ){IO\C”’ Ca3Hze °BrN,O5 fenil-2-(1- pirrolidinil)propil]
i o requiere 444; benzamida quiral
( 2,15
| 163 Q\p j<‘ P Encontrado 407 | (x)-N-[|1-
. T % (MH") (dimetilamino)ciclopentil]
e CazHasF3N20; (fenil)metil]-2-
requiere 406; [(trifluorometil)oxi]
2,05, benzamida
Encontrado 387 | (+)-4-cloro-N-[[1-
(MH") (dimetilamino)ciclopentil]
C22H27>°CIN,O; (fenil)metil]-2-
requiere 386; (metiloxi)benzamida
2,10,
. 165 rF ‘ E Encontrado 503 | 2-(etiloxi)-N-[2-metil-1-
éf% w F (MH") fenil-2-(1-
' J L CasH2sFsN205 pirrolidinilypropil]-4,6-
i l requiere 502; | bis(trifluorometil)
il ‘ 2,21, | benzamida quiral
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166 ! e %H*;‘p A Encontrado 339 | (3)-N-[2-(dimetilamino)-2-
N N
EH’ I L (MHY) metil-1-fenilbutil)-2,6-
C22H30N20 dimetilbenzamida
requiere 338;
1,75,
167 PE Encontrado 463 | (1)-6-bromo-2-fluoro-N-[2-
F o9 CH, (MH") metil-2-(2-metil-1-
H,CpﬁL N CZ‘H; C23H2s""BIFN,O, | pirrolidinil)-1-fenilpropil]-3-
) U requiere 462; (metiloxi)benzamida
2,44,
168 e C“sn“;j@ P Encontrado 339 | (+)-N-[2-(dimetilamino)-2-
| éii I (MH") metil-1-fenilbutil]-2,6-
| \)} C22H30N20 dimetilbenzamida
requiere 338;
1,71y 1,76,
169 T Jrmesoy ™ E Encontrado 367 | (z)-N-[2-(dimetilamino)-2-
m%%; (MH") etil-1-fenilbutil}-2,4,6-
; e C24H34N,O trimetilbenzamida
requiere 366;
1,87,
170 o e o E Encontrado 373 | (2)-3-cloro-N-[2-
HCx,, ﬂwji) (MH") (dimetilamino)-2-etil-1-
o C22H2s*CIN;O fenilbutil]-2-
requiere 372; metilbenzamida

1,85,




il

A

160
171 T e o E Encontrado 393 | (+)-N-[2-etil-1-fenil-2-(1-
o [ T (MH") pirrolidinilbutil]-2,4,6-
) CasHeN;0 trimetilbenzamida
requiere 392;
2,02,
172 . o E Encontrado 425 ' (+)-2,3,6-tricloro-N-[[1-
sy HY (MHY) (dimetilamino)ciclopentil]
M Co1H2CIN.O | (fenil)metiljbenzamida
requiere 424;
2,25,
173 £ g i E Encontrado 503 | N-[[1-
“s:;,u “6 \Ol i (MHY) (dimetilamino)ciclopentil]
’ o Cas5H28FgN202 (fenil)metil]-2-(etiloxi)-4,6-
requiere 502; bis(trifluorometil)
2,18, benzamida quiral
Encontrado 399 | (+)-3-cloro-N-[2-etil-1-fenil-
(MHY) 2-(1-pirrolidinil)butil}-2-
C24H3:°CIN,O metilbenzamida
requiere 398;
2,12,
Encontrado 417 | (2)-2-bromo-N-[2- ‘
| (MHY (dimetilamino)-2-etil-1-
| Coag™BINO | fenilbutil}6-
~ requiere 416; metilbenzamida {
1,81, |




2
f

l 176 | . CH‘“’;;Q A Encontrado 339 | (z)-N-[2-(dimetilamino)-2-
MG !
ZH, T L, (MH") metil-1-fenilbutil]-2,6-
| CaoH30N,0 dimetilbenzamida
} ' requiere 338;
| 163,
i 177 " M‘HH:;@*F P Encontrado 393 | (1)-N-[2-(dimetilamino)-2-
i ém@ 0 P (MH*) metil-1-fenilbutil]-2-metil-
| C22H27F3N20 5-(trifluorometil)
| requiere 392; benzamida
1,95y2,03,
| 178 1 o o, E“s E Encontrado 395 | (2)-N-[2-etil-1-fenil-2-(1-
‘ ! CT N (MHY) pirrolidinil)butil]-2-metil-6-
0 oo CasHaaN;02 (metiloxi)benzamida
requiere 394;
1,86,
179 [ C“sHHsc A Encontrado 379 | ()-N-[2-efi-1-fenil-2-(1-
‘ & W‘;Ji; (MH*) pirrolidinil)butil]-2,6-
CagHasN,O dimetilbenzamida
requiere 378;
1,89,
180 w i Y@\ P Encontrado 339 | N-{2-(dimetilamino)-2-
H’% L (MH) metil-1-fenilbutil]-2,3-
C2:H30N;0 dimetilbenzamida quira)
requiere 388;
1,90,




T

162
181, °“=H Br Encontrado 443 | (+)-2-bromo-N-[2-etil-1-
E O“ N\E?l (MH") i fenil-2-(1-pirrolidinil)butil]-
| | CaH3i™BrN;O | 6-metilbenzamida
requiere 442; |
2,00,
182 CHy CH»HH& Encontrado 353 | (2)-N-[2-(dimetilamino)-2-
| H’C\ZE%‘WA)V;E (MH" etil-1-fenilbutil}-2,6-
;
| Ca3H3:N>0O dimetilbenzarnida
requiere 352;
1,82,
183 e wl“:;@ Encontrado 358 | (%)-2-cloro-N-[2- :
MG 4 1
EH’ i (MH"Y) (dimetilamino)-2-metil-1-
1 C21H27*°CIN,O fenilbutil]-6- |
i | requiere 358; metilbenzamida ‘
L 1,88y 1,91,
184 " °“=n Y@*‘ Encontrado 413 | (%)-2-cloro-N-[2-
% o a ¢’ (MH*) (dimetilarnino)-2-metil-1-
| C21H24>°CIF3N20 | fenilbutil]-3-
! | requiere 412; | (trifluorometil)benzamida
5 | 2,09y 221,
85 [ %E;;QY [Encontrado 433 | (2)-N-[2-et-TTenira1-
a ~° F (MH") pirrolidinil)butil}-2-metil-5-
o CasHatFaN;0 (trifluorometibenzamida |
" requiere 432;

2,20,




163

0
)\

(MH")
Ca22H26>°CIoN,0,

requiere 420;

2,12

186 Hy CHyH,C Encontrado 369 | (#)-N-{2-(dimetilamino)-2-
H’C\ZH, nj;]i? (MH") etil-1-fenilbutil]-2-metil-6-
o C23Ha2N20; (metiloxi)benzamida
requiere 368;
1,74,
187 ] O o Encontrado 467 | ()-3',5-dicloro-N-[[1-
C\Eu, No (MH") {dimetilamino)ciclopentil]
O o CarH26*°ClLN,0 (fenil)metil]-2-
requiere 466; bifenilcarboxamida
2,3
188 * %"I:J@Y Encontrado 407 | (x)-N-[2-(dimetilamino)-2-
H’C\EH@N o (MH") etil-1-fenilbutil]-2-metil-5-
Ca23Ha9F3N20 (trifluorometil)benzamida
requiere 406;
12,08,
189 ] O Encontrado 433 | ()-3-cloro-N-[[1-
H’C\ZH, " I (MH") (dimetilamino)ciclopentil}
o O C2rH26>°CIN,O (fenil)metil]-2-
requiere 432; bifenilcarboxamida
20
190 [Encontrado 427 | (2)-3,5-dicloro-N[-

(dimetilamino)ciclopentil]
(fenil)metil]-2-

(metiloxi)benzamida




164 <)

191 | o P Encontrado 468 | ()-3',4-dicloro-N-[[1-
| hoy SR O (MH*) (dimetilamino)ciclopentil]
AN O O CarH2e°CLN,O | (fenilymetil]-2-
? requiere 467, bifenilcarboxamida
2,3
192 A Encontrado 473 | (x)-N{2-metil-1-fenil-2-(1-
(MH") pirrolidinil)butil}-2,6-
C24H26FgN2O bis(trifluorometil)
requiere 472; benzamida
1,97,
- 193 A Encontrado N-[[1-
e 1 459(MH") (dimetilamino)ciclopenti]
e ey Ca3HaeFsN2O (fenilymetil]-2,4-
] Requiere 458; bis(trifluorometil)
| 2,20 benzamida quiral
[ 194 A Encontrado N-[2-metil-1-fenil-2-(1-
i <o N 0 459(MH") pirrolidinilypropil]-2,4-
N H e oH, | CasH24FsN2O bis(trifluorometi)
| | . Requiere 458; benzamida quiral
' 2,21
195 f A [Encontrado @-NI(1-
1 O N, 471(MH") azetidinil)ciclopentil](fenil)
i e i CasH2aFsN0 metill-2,4-
| - Requiere 470; bis(trifluorometil)
; 2,24 benzamida




i 165 /)/f)\%

196 | Encontrado (#)-N-{fenil[1-(1-
| F o D 485(MH") pirrolidinil)ciclopentiljmetil}
M CasH2sFgNO -2,4-bis(trifluorometil)
Requiere 484; benzamida
2,28
197 Encontrado (£)-N-[2-(dimetilamino)-2-
Fo E’\‘ 447(MH") metil-1-feniibutil]-2,4-
uHic i C2oHa4FN2O bis(trifluorometil)
Requiere 446; benzamida
2,16
198 Encontrado N-[[1-(dimetilamino)
475(MH") ciclopentil}(fenil)metil]-2-
Ca3H24FsN20> hidroxi-4,6-
Requiere 475; bis(trifluorometil)
1,97 benzamida quiral
Encontrado (%)-2-(metiloxi)-N-{fenil[1-
515(MH") (1-pirrolidinil)
CasHasFsN20- ciclopentillmetil}-4,6-
Requiere 514; bis(trifluorometil)
199 2,33 benzamida
| 200 Encontrado (#)-N-[2-(dimetilamino)-2-
477(MH"Y) metil-1-fenilbutil]-2- |
C23Ha26FsN20, (metiloxi)-4,6- ,
Requiere 476; bis(trifluorometil) }
2,21 benzamida |
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201

Encontrado 439
(MH")
C23H2s°CIF3N20
requiere 438;

2,16,

(2)-2-cloro-N-[[1-
(dimetilamino)ciclohexil]
(fenil)metil}-3-

(trifluorometil)benzamida

202

Encontrado 405
{(MH")
C22H26*CIN20
requiere 404;

1,90,

(#)-2,6-dicloro-N-[[1-
(dimetilamino)ciclohexil]

(fenil)metillbenzamida

203

Encontrado 353
(MH")

C22H2sN20,
requiere 352;

1,70y 1,72,

(#)-N-[3-
(dimetilamino)tetrahidro-
3-furanil](fenil)metil]-2,6-

dimetilbenzamida

- 204

Encontrado 369
(MH")

C22H2sN203
requiere 368;
1,75y 1,77,

(#)-N-[[3-
(dimetilamino)tetrahidro-
3-furanil](fenil)metil]-2-
metil-6-

(metiloxi)benzamida

205

Encontrado 427
(MH")
C21H2,*°CIF3N,0;
requiere 426;

1,94y 1,96,

(£)-2-cloro-N-[[3-
(dimetilamino)tetrahidro-
3-furanil}(fenil)metil}-3-

(trifluorometil)benzamida




i
167 /P)
206 Q Encontrado 353 | (#)-N-[[3-
H’C‘T HYQ\CH, (MH*) (dimetilamino)tetrahidro-3-
cH, o coH
C22H2sN;02 furanil](fenil)metil]-2,3-
requiere 352; dimetilbenzamida
1,74y 1,76,
| 207 Encontrado 459 [ N-[[1-
Heo, (MH*) (dimetilamino)ciclopentil}
ch, CasHaaFeN;0 (fenil)metil]-2,6-
: requiere 458; bis(trifluorometil)
1,97, benzamida quiral
208 Encontrado 459 | N-[2-metil-1-fenil-2-(1-
(MH™) pirrolidinil)propil]-2,6-
Ca3H24FsN20O bis(trifluorometil)
requiere 458; benzamida quiral
1,92,
209 o FF Encontrado 473 | (x)-N-[2-metil-1-fenil-2-(1-
e N (MH") pirrolidinif)butil]-2,6-
O 0 NG Co4H26FsN2O bis(trifluorometil)
requiere 472; benzamida
2,05y 2,09,




)

2,45%,

168
210 PE Encontrado 421 [ ()-3,5-dicloro-2-(metiloxi)-
Mo 0 S PH (MHY) N-[2-metil-1-fenil-2-(1-
cl u CH,
LN7 CaH26°CIbN,0, | pirrolidinil)propil]
“ requiere 420; benzamida
2,53*,
P 211 PE Encontrado 431 | (x)-5-bromo-2-(metiloxi)-
2 i CH, (MH") N-[2-metil-1-fenil-2-(1-
Br h' CH,
\d: L"y Ca2H27"°BrN, 0, pirrolidinil)propil]
CH,
requiere 430; benzamida
2,57*,
212 | PE Encontrado 399 | ()-N-[2-metil-1-fenil-2-(1-
| O 0 Ve (MHY pirrolidinil)propil]-2-
O H ﬂ)m C27H3oN20 bifenilcarboxamida
requiere 398;
2,47*,
213 PE Encontrado 387 | (£)-4-cloro-2-(metiloxi)-N-
0 CH, (MHY) [2-metil-1-fenil-2-(1-
d N C;”’ CoH2¥CIN,O, | pirrolidinil)propil]
(o]
‘ cH, requiere 386; benzamida
‘ 2,49*,
214 PE Encontrado 425 | (1)-2-cloro-N-[2-metil-1-
a © CH, (MH") fenil-2-(1-
N CH, 35 . T .
H N C22H24°CIF3N20 pirrolidinil)propil]-5-
F O requiere 424; (trifluorometil)benzamida
F




)

2,47*,

169
215 PE Encontrado 409 | (+)-4-fluoro-N-[2-metil-1-
N G (MH*) fenil-2-(1-
Bn C;HS CoH24F4N2O pirrolidinil)propil]-2-
] requiere 408; . (trifluorometil)benzamida
2,39%, |
216 PE Encontrado 409 | (x)-2-fluoro-N-[2-metil-1-
I (MH" fenil-2-(1-
Non CooHoaFaN2O pirrolidinil)propil]-6-
] Q requiere 408; (trifluorometil)benzamida
2,56*,
217 | PE | Encontrado 4371 | 5-bromo-N[1-
9 % (MH*) (dimetilamino)ciclopentil)
Br\d:f,c'"\c“, C22Ha7"°BIN,O, (fenil)metif]-2-
o requiere 430; (metiloxi)benzamida quiral
2,54%,
218 PE Encontrado 387 | 4-cloro-N-[[1-
° QQ (MH") (dimetilamino)ciclopentil]
g:icf"\% C22H27°CIN,O, (fenil)metil]-2- |
i * requiere 386; (metiloxi)benzamida quiral ;
2,54%, ;
- 219 PE Encontrado 409 | N-[[1-(dimetilamino) |
P iren, (MH") ciclopentil)(fenil)metil]-2-
@ C2Ha4FsN2O fluoro-6-
F . requiere 408; (trifluorometil)benzamida
quiral
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4

' requiere 414;

- 3,05%,

(propiloxi)benzamida

Encontrado 459 [ (x)-5-bromo-4-etil-2-
(MH") (metiloxi)-N-[2-metil-1-
Ca4H31"°BrN, 0, fenil-2-(1-pirrolidinil)propil]
requiere 458, benzamida !
2,81%, ’
Encontrado 421 | (x)-2-(metiloxi)-N-[2-metil-
(MH") 1-fenil-2-(1-
Ca3H27F3N20, pirrolidinil)propil]-3-
requiere 420; (trifluorometil)benzamida
2,63%,
Encontrado 381 | (1)-3,5-dimetil-2-(metiloxi)-
(MH") N-[2-metil-1-fenil-2-(1-
C24H32N20, pirrolidinil)propil]
requiere 380, benzamida
2,52%,
Encontrado 383 | (¥)-2,6-bis(metiloxi)-N-[2-

| (MH*) metil-1-fenil-2-(1-

- C23H30N203 pirrolidinil)propil]
requiere 382; benzamida

2,777,
Encontrado 415 | (1)-4-cloro-N-[2-metil-1-
(MH") fenil-2-(1-
C24H31%°CIN;O; pirrolidinil)propil]-2-
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/L)\

Encontrado 387

(1)-2-cloro-5-(metiloxi)-N-

(MHY [2-metil-1-fenil-2-(1-
Ca2H27*°CIN,0; pirrolidinil)propil]

requiere 386; benzamida

2,53%,

Encontrado 397 | (1)-2-(etiloxi)-4-(metiloxi)-
(MH™) N-[2-metil-1-fenil-2-(1-
C24H32N204 pirrolidinil)propil]

requiere 396; benzamida

2,58,

Encontrado 389
(MH")
C22H26F2N20,
requiere 388;

2,477,

(1)-2,4-difluoro-6-
(metiloxi)-N-[2-metil-1-
fenil-2-(1- pirrolidinil)propil]

benzamida

Encontrado 375

(1)-2-cloro-3-fluoro-N-[2-

2,84%,

(MHY) metil-1-fenil-2-(1-
C21H24>°CIFN2O pirrolidinil)propil]
requiere 374; benzamida

2,867,
Encontrado 351 | (¢)-2,4-dimetil-N-[2-metil-
(MH") 1-fenil-2-(1-
C23H3oN20 pirrolidinil)propil
requiere 350; benzamida




/V)\‘N

2,21,

172
Encontrado 449 | 6-bromo-N-[[1-
(MH") ' (dimetilamino)ciclopentil]
Ca2Has " BIFN,O, | (fenil)metil]-2-fluoro-3-
requiere 448; (metiloxi)benzamida quiral
2,45*
Encontrado 443 | (+)-3-cloro-2-fluoro-N-[2-
(MH" metil-1-fenil-2-(1-
C2:H:*CIF4N,O | pirrolidinil)propil]-6-
requiere 442; (trifluorometil)benzamida
2,94*,
Encontrado 337 | (&)-N-[[1-
(MH"Y) (dimetilamino)ciclopentil]
C22H2sN0 (fenil)metil]-2-
requiere 336; metilbenzamida
1,86,
Encontrado 517 | (3)-N-[2-(hexahidro-1H-
(MH") azepin-1-il)-2-metil-1-
CasH30FsN20- fenilpropil]-2-(metiloxi)-
requiere 516; 4,6-bis(trifluorometil)
2,32, benzamida
Encontrado 453 | ()-2-cloro-N-[2-
(MH) (hexahidro-1H-azepin-1-
C24H26CIF3N20 | il)-2-metil-1-fenilpropil]-3-
requiere 452; (trifluorometil)benzamida




0
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235 PE Encontrado 401 | (3)-2-cloro-N-[2-metil-2-(2-
’ a 9 Q/i“, (MHY metil-1-pirrolidinil)-1-
| @in C)i" C23H29>°CIN,O, fenilpropil]-6-
‘ | s requiere 400; (metiloxi)benzamida
2,48*,
F236 PE Encontrado 397 | (£)-N-[2-metil-2-(2-metil-1-
| e g %ﬂém (MH*) pirroiidinit)-1-fenilpropil-
3 (en Ca4H3N203 2 ,6-bis(metiloxi)
" requiere 396; benzamida
| 2,79%,
| 237 PE Encontrado 401 | (#)-2-cloro-N-[2-metil-2-(2-
a 9 % (MH") metil-1-pirrolidinil)-1-
Q)k” LN;::“’ C23H29°CIN;O, fenilpropil]-5-
| O~cn, requiere 400; (metiloxi)benzamida
2,53%,
238 PE Encontrado 403 | ()-2,4-difluoro-N-[2-metil-
P %;m (MH") 2-(2-metil-1-pirrolidinil)-1-
| @% o CasHasFoN20; fenilpropil]-6-
requiere 402; (metiloxi)benzamida
2,52%,
239 PE Encontrado 389 | (+)-2-cloro-3-fluoro-N-[2-
) \Q)L%m’ (MH*) metil-2-(2-metil-1-
(ren Ca2H26CIFN,O | pirrolidinil)-1-
requiere 388; fenilpropillbenzamida
2,89%,
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240 PE Encontrado 365 | (1)-2,5-dimetil-N-[2-metil-
cH, © %, (MH") 2-(2-metil-1-pirrolidinil)-1-
d C;; C,4H12N0 fenilpropillbenzamida
s requiere 364;
2,66,
241 PE Encontrado 365 | (1)-2,4-dimetil-N-[2-metil-
,@&%m (MH*) 2-(2-metil-1-pirrolidinil)-1-
? ' ue °“’: C?‘c“* C24H32N0 fenilpropillbenzamida
| requiere 364;
2,94%,
| 242 PE Encontrado 379 | (1)-2,4,6-trnmetil-N-[2-
| ™ § % (MH") metil-2-(2-metil-1-
dL Oren CasHaaNz0 pirrolidinil)-1-
requiere 378; fenilpropillbenzamida
2,5%,
243 PE Encontrado 439 | (+)-2,4,6-tricloro-N-[2-
/&O\\%ﬁ, (MH") metil-2-(2-metil-1-
A (e Co2Hzs*ClN.O | pirrolidinil)-1-
1 requiere 438; fenilpropillbenzamida
291",
| 244 PE Encontrado 381

(MH")
C24H32N202
requiere 380;

2,84%

(£)-2-metil-N-[2-metil-2-(2-
metil-1-pirrolidinil)-1-
fenilpropil]-4-

(metiloxi)benzamida




175

1
A

245 PE Encontrado 457 | ()-3-cloro-2-fluoro-N-[2-
Pt °Q\°pc,,, (MHY) metil-2-(2-metil-1-
Noa
& e C23H25>°CIF4sN,O | pirrolidinil)-1-fenilpropil]-6-
| - requiere 456; (trifluorometil)benzamida
2,97*,
246 PE Encontrado 459 | 5-bromo-N-[[1-
i %O (MH") | (dimetilamino)ciclopentil]
&ﬂ::,a"\m, CaHs™BIN,O;  (fenilymetil]4-etil-2-
o - requiere 458; ‘ (metiloxi)benzamida quiral
| | 2,84%, ‘
| 247 | PE Encontrado 421 | N-[[1-
o% (MH") (dimetilamino)ciclopentil]
| ) uH’c’N\cu, CasH27F3N20, (fenil)metil]-2-(metiloxi)-3-
AF e, requiere 420; (trifluorometil)benzamida
| ‘ ' 2,67, quiral
748 | PE [Encontrado 3871 | N[I-(dmetiamino)
' H"’°\° °§O (MHY) ciclopentil)(fenil)metil]-3,5- |
’ woy CaaHzN;0; dimetil-2- |
- requiere 380; (metiloxi)benzamida quiral
2,54~ |
249 | PE |Enconfrado 415 | 4-cloro-NJ[1-
9 % (MH") (dimetilamino)ciclopentil] '
3 /Qi\: uﬂ,g"\cu, C24H31°CIN,O; (fenil)metil]-2- |
\\‘CH, requiere 414; (propiloxi)benzamida
3.21*, quiral
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l 250 PE Encontrado 389 | N-[[1-(dimetilamino)
£ % (MHY) ciclopentil)(fenil)metil]-2,4-
| /d‘;icf"\cn‘ C22H2sF2N202 difluoro-6-
| F o requiere 388; (metiloxi)benzamida quiral
‘ 2,51%,
251 % PE Encontrado 367 | N-[[1-(dimetilamino)
| 2 QO (MH") ciclopentif](fenil)metifj-2-
od;:fu,é"\cﬂ, C23H30N20; metil-4-(metiloxi)
e, requiere 366; benzamida quiral
2,98%,
252 we. on P# Encontrado 459 | 2,6-dicloro-N-[2-metii-1-
| @ﬁ)@ (MH") fenil-2-(1-
| I C'\é;i C2zH23>°ClF3N,O | pirrolidinil)propil]-3-
| ‘ ) i requiere 458; (trifluorometil)benzamida
2,07 quiral
253 " he cH, Encontrado 473 2-metil-N-[2-metil-1-fenil-
G‘ﬁ/@ (MH") Ca4Hos ' 2-(1-pirrolidinil)propil]-4,6-
Me__CF, FsN2O requiere | bis~(trifluorometil)
9 472, benzamida quiral
CF,

2,22,
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Ejemplo 254. 4-Cloro-N-[[1-(dimetilamino)ciclopentil](fenil) metil] -2-

metilbenzamida quiral

Mesﬂ

—= Me HN__O

Me\,N

Me
NH, _Me

Cl

Una mezcla de {1-[amino(fenil)meti]ciclopentil}dimetilamina D3
enantiomero 2 (80 mg, 0,37 mmoles), acido 4-cloro-2-metilbenzoico (68 mg;
0,40 mmoles), HOBt (61 mg; 0,40 mmoles) y PS-DCC (310 mg de carga 1,3
mmoles/g, 0,40 mmoles) en DCM (4 ml) se agit6 durante toda una noche. Se
anadi6 bicarbonato sédico acuoso saturado y la mezcla se separd con un
cartucho de separacion de fases y los extractos organicos se aplicaron
directamente a una resina SCX. La eluciéon con DCM, metanol y después
amoniaco 1 M en metanol, seguido de cromatografia eluyendo con acetato de
etilo al 12 - 100% - pentano (SP4 Biotage) produjo el producto del titulo (64 mg;
43%). '"H RMN (CDCl3) &: 0,9 - 1,0 (1H, m), 1,25 - 1,40 (1H, m), 1,4 - 1,6 (2H,
m), 1,6 - 1,75 (2H, m), 1,8 - 1,9 (2H, m), 2,22 (6H, s), 2,41 (3H, s), 5,09 (1H, d,
J = 6Hz), 7,07 (1H, d, J = SHz), 7,2 - 7,4 (8H, m), Espectro de masas
(Elecropulverizacion CL/EM); Encontrado 371 (MH"). C2H*°CIN,O requiere

370. Tiempo de retencion 2,26 min. EIl producto del titulo se convirtié en su

correspondiente sal clorhidrato.

o
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Ejemplo 255: 2,4-Dicloro-N-[[1-{(dimetilamino)ciclopentil}(fenil)metil]-6-

(metiloxi)benzamida quiral

Me\N
/
_— Me HN. O

Me\}‘l

Me NH, cl OMe

Ci

Una mezcla de {1-{amino(fenilymetillciclopentil}dimetiamina D3
enantiomero 2 (80 mg, 0,37 mmoles), acido 2,4-dicloro-6-(metiloxi)benzoico (88
mg; 0,40 mmoles), HOBt (61 mg; 0,40 mmoles) y PS-DCC (310 mg de carga
1,3 mmol/g, 0,40 mmoles) en DCM (4 ml) se agité durante toda una noche. Se
afiadi6é bicarbonato sédico acuoso saturado y la mezcla se separé con un
cartucho de separacion de fases y los extractos organicos se aplicaron
directamente a una resina de SCX. La elucién con DCM, metanol y después
amoniaco 1 M en metanol, seguido de cromatografia eluyendo con acetato de
etilo al 12 - 100% - pentano (SP4 Biotage) produjo el producto del titulo (133
mg; 79%). 'H RMN (CDCls) &: 0,95 - 1,10 (1H, m), 1,25 - 1,35 (1H, m), 1,40 -
1,60 (2H, m), 1,60 - 1,75 (2H, m), 1,80 - 1,90 (2H, m), 2,22 (6H, s), 3,82 (3H, s),
5,08 (1H, d, J = 5Hz), 6,82 (1H, d, J = 2Hz), 7,02 (1H, d, J = 2Hz), 7,07 (1H, m),
722 - 733 (3H, m), 744 - 7,46 (2H, m). Espectro de masas
(Elecropulverizacién CL/EM); Encontrado 421 (MH*). C,H26°CIN,0, requiere

420. Tiempo de retencion 2,34 min. El producto del titulo se convirtié en su

Y
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correspondiente sal clorhidrato. El acido 2,4-Dicloro-6-(metiloxi)benzoico se

puede preparar como se describe por G. E. Stokker, A. W. Alberts, P. S.

Anderson, E. J. Cragoe Jr., A. A. Deana, J. L. Giffillan, J. Hirshfield, W. J. Holtz,

W. F. Hoffman, JW. Huff, T.J. Lee, F.C. Novello, J.D. Prugh, C.S. Rooney, R.L.
5 Smith, AK. Willard J Med Chem, 1986, 29(2), 170.

Ejemplo 256: 2,4-Dicloro-6-{metiloxi)-N-[2-metil-1-fenil-2-(1i-

pirrolidinil)propillbenzamida quiral

Me_ Me (\
*) NW — j HN o
NH, cl O.
Me

Cl
10 A una solucién de (+)-[2-metil-1-fenil-2-(1-pirrolidinil)propillamina D6
(0,10 g; 0,459 mmoles) y trietilamina (0,15 ml; 1 mmol) en DCM (3 ml) se le
afadié una solucién de cloruro de 2,4-dicloro-6-metiloxibenzoilo (0,13 g; 0,540
mmoles) en DCM (2 mi). Después de una hora se afiadidé carbonato acido de
sodio acuoso saturado (8 ml) y la mezcla se agitdé durante 2 minutos. La fase
15 organica se pas0 a través de un cartucho de separacion de fases y el
disolvente se retird a presion reducida. El residuo se disolvié en una cantidad
minima de DCM y se aplicé a una columna de gel de silice de 10 g. La elucién
con gradiente de acetato de etilo al 0 - 100% en pentano y la retirada del
disolvente a presion reducida produjo el compuesto del titulo en forma de una

20 goma incolora (0,14 g: 72%). 'H RMN (CDCl5) &: 0,91 (3H, s), 0,96 (3H, s),
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1,60-1,80 (4H, m), 2,55-2,75 (4H, m), 3,82 (3H, s), 4,76 (1H, d, J = 2,4Hz), 6,81
(1H, d, J = 1,6Hz), 7,02 (1H, d, J = 1,6Hz), 7,20-7,50 (6H, m). Espectro de
masas (Electropulverizacion CL/EM). Encontrado 421 (MH"). CxH5>°CI,N,0,

requiere 420. Tiempo de retencién: 1,97 min.

Ejemplos 257. (%)-2-(Metiloxi)-N-[2-metil-1-fenii-2-(1-pirrolidinil)butil]-4,6-
bis(trifluorometii)lbenzamida Par  Diasterecisdmero 1 y Par

Diastereoisomero 2

CF, Diastereoisomero

)] par 1
“Me Me

’ We

. Me
e Me F,C o,
Me / e
I —{ /
§ } HHi
HiM, ° N\
F,C

Diastereoisomero
CF par 2
E |

A una solucién agitada de (z)-[2-metil-1-fenil-2-(1-pirrolidinil)butilJamina
D22 (2,32 g; 10 mmoles) vy trietilamina (2,78 ml; 20 mmoles) en DCM (75 ml) a
temperatura ambiente se afiadié una solucion de cloruro de 2-(metiloxi)-4,6-
bis(trifluorometil)benzoilo (3,10 g; 10 mmoles) en DCM (25 ml) gota a gota
durante 10 minutos. Después de 20 horas se afiadié carbonato acido de sodio

acuoso saturado (100 mi) y se continué la agitacion durante 0,5 horas. Se

A
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separaron las fases y la fase acuosa se extrajo con DCM (150 ml). Los
extractos organicos combinados se secaron (Na;SO,), se filtraron y el
disolvente se retir6 a presion reducida proporcionando una espuma de color
naranja paiido (4,8 g). La muestra se disolvié en una cantidad minima de DCM
y una mitad de la solucién se aplicé a una columna de silice 40 M. La elucion
con MeOH al 2% en DCM (2,5 1) después MeOH al 3% en DCM (2,4 i) produjo
el par diastereoisémero 1 del compuesto del titulo (0,16 g) '"H RMN {CDCl3) &:
0,97 (3H, s), 1,01 (3H, t, J = 7,6Hz), 1,25 - 1,35 (2H, ¢, J = 8Hz), 1,55 - 1,75
(4H, m), 2,55 - 2,70 (4H, m), 3,93 (3H, s), 4,84 (1H, d, J = 0,9Hz), 7,20 - 7,45
(7H, m), 7,54 (1H, s). Espectro de masas (Electropulverizacion CL/EM).
Encontrado 503 (MH®). C,sH2sFsN,0; requiere 502. Tiempo de retencion: 2,27
min.

La elucion adicional con MeOH al 5% en DCM produjo el par
diasterecisomero 2 del compuesto del titulo (0,36g). '"H RMN (CDCl) &: 0,75 -
0,85 (3H, t), 1,03 (3H, s), 1,35 - 1,55 (1H, m), 1,60 - 1,72 (4H, m), 1,72 - 1,90
(1H, m), 2,70 - 2,85 (4H, m), 3,92 (3H, s), 4,83 (1H, d, J = 3,6Hz), 7,20 - 7,40
(7H, m), 7,63 (1H, s). Espectro de masas (Electropulverizacion CL/EM).
Encontrado 503 (MH*). Cy5H2sFsN;O, requiere 502. Tiempo de retencién: 2,30

min.

Los compuestos de los ejemplos anteriores se pueden convertir en sus
correspondientes sales clorhidrato disolviendo la base libre precursora en DCM
o mezclas de DCM / metanol y afadiendo cloruro de hidrégeno 1 M en éter,
seguido de la evaporacién y secando a vacio. Los compuestos purificados

mediante autopurificaciéon dirigida por masas se aislaron en forma de la sal



oh

formiato que se podria convertir en la base libre mediante una columna de SCX

y en la sal clorhidrato correspondiente mediante reaccion con cloruro de

hidrégeno 1 M en éter como se ha descrito anteriormente.
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REIVINDICACIONES

Habiendo asi especialmente descrito y determinado la naturaleza de la
presente invencion y la forma como la misma ha de ser llevada a la practica, se

declara reivindicar como de propiedad y de derecho exclusivo:

5 1. Un compuesto de férmula () o una sal o solvato del mismo:

1

. 0 z
2
N Z

6
R H
N

RS/ \R4 z5 23

z4

10 enlaque
Z' se selecciona entre el grupo constituido por alquilo Cq.4, cicloalquilo C. g,
alcoxi Cq4, alquil Cy4 tio, haloalquilo C14, fenilo, haloalcoxi Ci4, halofenilo,

alquil Cq.4 sulfoxi, alquil C4.4 sulfonilo, bromo y cloro;

15 7% se selecciona entre el grupo constituido por hidrégeno, halogeno, ciano,
alquilo C+.4, fenilo, haloalquilo C1.4, haloalcoxi C4.4, halofenilo, alcoxi Cs. 4 alquilo

Ci.ay cicloaquilo Ci.;

Z? se selecciona entre el grupo constituido por hidrogeno, halégeno, alquilo Cs.

20 4, alcoxi Ci.4, alquil C14tio, haloalquilo C4.4, haloalcoxi Cq.4, ¥ cicloalquilo Cs.;
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Z* se selecciona entre el grupo constituido por hidrégeno, halégeno, alquilo C,.
3, haloalquilo C14, alcoxi C14, alquil Cy4 tio, fenilo, haloalcoxi Cy4, halofenilo,

alcoxi C14 alquilo C14Y cicloalquilo Cs;

Z° se selecciona entre el grupo constituido por hidrégeno, fluoro, cloro, bromo,
yodo, hidroxi, alquilo Cq4, alcoxi Cy4, alquil Ci4 tio, fenilo, haloalquilo C44,

haloalcoxi C4.4, halofenilo, alcoxi C14alquilo C44y cicloalquilo Cj;

en la que si mas de uno de Z' a 75 es metoxi, entonces solamente Z' y Z° son

metoxi

R® y R* son independientemente hidrégeno, alquilo Ci4, opcionalmente
sustituido con uno o mas grupos Y; o R®y R* junto con el atomo de nitrégeno
al que estan unidos forman un anillo carbociclico saturado o parciaimente

insaturado de 4-, 5-, 6- 6 7-miembros opcionalmente sustituido con un grupo Y’;

Y se selecciona entre el grupo constituido por alcoxi C4.4, hidroxi, haloalcoxi C.

4 Y cicloalquilo C3.s;

Y' se selecciona entre el grupo constituido por alquilo Ci4, alcoxi Ciu,
halégeno, hidroxi, haloalcoxi Cy4, cicloalquilo C35 y arilo Cs.10 0 Y' forma un

puente -CH;- o -CH>-CH,- entre dos atomos sobre el anillo carbociclico de 4-,

5-, 6- 6 7-miembros;
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R® y R® son independientemente alquilo C14, opcionalmente sustituido con uno
o mas grupos X; o R® y R® junto con el atomo de carbono al que estan unidos
forman un anillo carbociclico saturado de 5- 6 6- miembros opcionalmente
sustituido con uno o mas grupos X', en el caso de que R® y R® junto con ei
atomo de carbono al que estan unidos formen un anillo carbociclico saturado
de 5- miembros, ese anillo puede opcionalmente adicionalmente comprender
un grupo heteroatomo adicional seleccionado entre O, N y S(O)n; donde mi = 0,

162

X se selecciona entre el grupo constituido por halégeno, hidroxi, alcoxi Ci4,

haloalquilo C14, haloalcoxi Cy4 Yy arilo Cs.1g; ¥

X’ se selecciona entre el grupo constituido por halégeno, hidroxi, alquilo Cj. 4,

alcoxi C14, haloalquilo C44, haloalcoxi C14Y arilo Cs.1g;
en la que R*, R*, R® y R® no son todos simuttaneamente metilo no sustituido;

con la condicién de que
- cuando simultaneamente Z1 es propiloxi, Z3 es cloro, Z2 = Z4 = Z5 = H,
y R5 y R6 son ambos metilo, entonces R* y R* junto con el atomo de
nitrégeno al que estan unidos no forman un grupo 2-metilpirrolidina;
- cuando simultAneamente Z1 es metilo, Z3 es metoxi, Z2=24=25=H,y

R5 y R6 son ambos metilo, entonces R® y R* junto con el atomo de

nitrégeno al que estan unidos no forman un grupo pirrolidina.
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2. Un compuesto seglin la reivindicacién 1 que es un compuesto de

formula (la) o una sal o solvato del mismo:

R} Pt
2
4

RS H i AN

N

R \R4 75 = 7

7*

5 (la)

en la que

Z' se selecciona entre el grupo constituido por alquilo Cq4, alcoxi C1.3, alquil C4.

10 4tio, haloalquilo Cq4, y cloro;

Z% se selecciona entre el grupo constituido por hidrégeno, halégeno, haloalquilo

Ci4, y alquilo C14;

15 Z° se selecciona entre el grupo constituido por hidrégeno, haldégeno, haloalquilo

Cia y alquilo Cis;

Z* se selecciona entre el grupo constituido por hidrégeno y halégeno;
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Z° se selecciona entre el grupo constituido por bromo, alquilo C44, alcoxi C14y

haloalquilo Cq4;

R*®y R* son independientemente metilo o etilo no sustituido, o R® y R* junto con
el atomo de nitrébgeno al que estan unidos forman un anillo carbociclico

saturado de 5- 6 6-miembros;

R® y R® son independientemente metilo o etilo, o R® y R® junto con el 4tomo de
carbono al que estan unidos forman un anillo carbociclico saturado de 5-

miembros;

y al menos uno de los pares de grupos R®/ R* y R®/ R® forma un grupo ciclico

con el atomo de nitrégeno o carbono al que estan unidos respectivamente.

3. Un compuesto segin la reivindicaciébn 1 6 reivindicacién 2 que es

cualquiera de los ejemplos 1 a 252 o una sal o solvato del mismo.

4. Un compuesto segin una cualquiera de las reivindicaciones 1 a 3 para
uso en terapia.

\
5. Un compuesto segin la reivindicacion 4 para uso en el tratamiento de

un trastorno mediado por GlyT1.

6. Un compuesto segun la reivindicacién 4, en el que el trastorno es

psicosis, incluyendo esquizofrenia, demencia o trastorno de déficit de atencion.

A
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7. Un procedimiento de tratamiento de un mamifero, incluyendo un ser
humano, que sufre de o es susceptible a un trastorno mediado por GlyT1, que
comprende la administracién de una cantidad eficaz de un compuesto segun la

reivindicacién 4.

8. Un procedimiento segun la reivindicacién 7, en el que el trastorno es

psicosis, incluyendo esquizofrenia, demencia o trastorno de déficit de atencion.

9. Uso de un compuesto segtn la reivindicacion 1 en la preparacion de un

medicamento para el tratamiento de un trastorno mediado por GlyT1.

10. Uso segln la reivindicacién 9, en el que el trastomo es psicosis,

incluyendo esquizofrenia, demencia o trastorno de déficit de atencion.

11. Una composicién farmacéutica que comprende un compuesto segin la
reivindicacion 4, y al menos un vehiculo, diluyente o excipiente

farmacéuticamente aceptable.

12.  Una composicion farmacéutica segun la reivindicacién 11 que
comprende ademas uno o mas agentes terapéuticos distintos, seleccionados
entre agentes antidepresivos seleccionados entre antagonistas de S5HT3,
agonistas de serotonina, antagonistas de NK-1, inhibidores selectivos de la
recaptacion de serotonina (SSRI), inhibidores de Ia recaptacion de

noradrenalina (SNRI), antidepresivos triciclicos, antidepresivos

Py
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dopaminérgicos, antagonistas de H3, antagonistas de 5SHT1A, antagonistas de
S5HT1B, antagonistas de SHT1D, agonistas de D1, agonistas de M1, agentes

anticonvulsivos; farmacos antipsicéticos atipicos y potenciadores cognitivos

13.  Un procedimiento de preparacion de un compuesto como se ha definido
en una cualquiera de las reivindicaciones 1 a 3, que comprende la etapa de:

hacer reaccionar un compuesto de férmula (Il):

(I

en la que R® R* R®y R® son como se han definido en la férmula (1), con un

compuesto de férmula (lll):
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en la que Z', Z% Z° Z* y Z° son como se han definido en la formula (1) y L

representa un grupo saliente adecuado;

y después opcionalmente:
o retirar cualesquiera grupos protectores y/o
» convertir un compuesto de formula (1) en otro compuesto de férmula (1) y/o

¢ formar una sal o solvato.

14. Un compuesto de formula (11):

en la que R? R3 R* R®y R® son como se han definido en la férmula (1) en una
cualquiera de las reivindicaciones 1 a 3 en la que el compuesto (ll) no es el
compuesto en el que simultaneamente R® y R* junto con el atomo de nitrégeno
al que estan unidos forman un anillo de piperidina no sustituido y R® y R junto

con el 4tomo de carbono al que estan unidos forman un anillo ciclopentilo no

sustituido.

p.: GLAXO GROUP LIMITED
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RESUMEN

La presente invencién se refiere a compuestos de férmula (1), o a las
sales o solvaios de los mismos, a su uso en la fabricacion de medicamentos
para tratar trastornos neurolégicos y neuropsiquiatricos, en particular psicosis,
demencia o trastorno de déficit de atenciéon. La invencién comprende

adicionalmente procedimientos para preparar estos compuestos y las

formulaciones farmacéuticas de los mismos.

prd
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 KONDO, Rienthony, Christoplje , .
! GlaxoSmithKiine Received BRENTFORD

e tual Property (CN NOTIFICATION OF TRANSMITTAL OF
Corporate Intellectual Property { -9 JAN 2007 THE INTERNATIONAL PRELIMINARY
980 Great West Hoad REPORT ON PATENTABILITY
Middlesex TW8 9GS
| GRANDE BRETAGNE arrv [IQ [ Jaomin: 77Uy (PCT Rule 71.1)

Lo .

e N@| ON [ UPDATED ON:
ATTY GHENKEDIFILE | M

_— -
ate of mailing

thyear) 15.12.2006 -l |
:._..77..»‘ — —: . ar— — — j
Applicant's or agent's file reference !
PABPB61205 IMPORTANT NOTIFICATION !
' international application No. international filing date (day/fmonthgear) ) | Priority date (day/fnonthyear) i
PCTA3B2005/004951 21.12.2005 23.12.2004

v' Aﬁpﬁcant
GLAXO GROUP LIMITED

' 1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary report on patentability and its annexes, if any, established on the international |
application.

, 2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for
communication to all the elected Offices.

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of
the report (but not of any annexes) and will transmit such translation to those Offices.

4. REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (filing
- translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCTAB/01).

Where a translation of the international application must be furnished to an elected Office, that transiation
must contain a translation of any annexes to the international preliminary report on patentability. It is the
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned.

For further details on the applicable time limits and requirements of the elected Offices, see Volume Il of the
PCT Applicant's Guide.

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international
preliminary examination and that "any Contracting State may apply additional or different criteria for the
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article '
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the claims.

Name and .fhaifn-g;;idr;ss—c)-ft—lg international o
preliminary examining authority:

Au_tr;ori;ed Officer h

& |

European Patent Office Oberhauser, Andrea ; \‘ |

@) D-80298 Munich /) i (
Tel. +49 89 2399 - 0 Tx: 523656 epmu d Tel. +49 89 2399-8139 ’, d

Fax: +49 89 2399 - 4465

Form PCTAPEA/416 (January 2004)




PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

(Chapter Il of the Patent Cooperation Treaty)

(PCT Article 36 and Rule 70)

"-pr‘!ic—ant‘_s or agent's file reference T T h T - ]

 PABPB61205 FOR FURTHER ACTION See Form PCTAPEA416 '

| International application No. international filing date (daymonth/ear) B * Priority date (daysnonthyear)
PCT/GB2005/004951 21.12.2005 23.12.2004

. Internatibnal Patent Classification (IPC) or national classification and IPC

" INV. C07C233/78 A61K31166 C07C211/36 :

i Applicant

~ GLAXO GROUP LIMITED

1.  This report

is the international preliminary examination report, established by this international Preliminary Examining

Authority under Article 35 and transmitted to the applicant according to Article 36.

2. This REPO
. 3. Thisreport

RT consists of a total of 6 sheets, including this cover sheet. |
is also accompanied by ANNEXES, comprising:

\ a. & sent to the applicant and to the International Bureau) a total of 1 sheets, as follows:

X

O

sheets of the description, claims andfor drawings which have been amended and are the basis of this report |
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the
Administrative instructions).

sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. | and the
Supplemental Box.

b. O (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a }

sequence listing andbr tables related thereto, in electronic form only, as indicated in the Supplemental Box
Relating to Sequence Listing (see Section 802 of the Administrative Instructions).

4.  This report

iy - - jatapsey

contains indications relating to the following items:

& Box No. | Basis of the report ,

O BoxNo.ll  Priority '
: ¥ Box No.lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability r

O Box No.IV  Lack of unity of invention
| X Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial ‘!

applicability; citations and explanations supporting such statement

O Box No. V! Certain documents cited

[J Box No. VIl Centain defects in the international application

[0 Box No. Vil Certain observations on the international application
i = — —— - = — N |
' Date of submission of the demand Date of completion of this repont _1
_ 01.08.2006 15.12.2006 |
. Name and mailing address of the international Authoraéd officer -

preliminary examining authority:
European Patent Office

& %
) D-80298 Munich Bueno Torres, Pilar H ~0)) :
Tel. +49 89 2399 - 0 Tx: 523656 epmu d % \f :

Fax:

+49 89 2399 - 4465 Telephone No. +49 89 2399-8290

L. . : . j

[ r— —

Form PCTAPEA/408 (Cover Sheet) (April 2005)




INTERNATIONAL PRELIMINARY REPORT International application No. /2/

ON PATENTABILITY PCT/GB2005/004951

Box No.| Basis of the report

. With regard to the language, this report is based on
B the international application in the language in which it was filed

00 a translation of the international application into , which is the language
of a translation furnished for the purposes of:
O international search (under Rules 12.3(a) and 23.1(b))
O publication of the international application (under Rule 12.4(a)}
O international preliminary examination (under Rules 55.2(a) and/or 55.3(a))

. With regard to the elements* of the international application, this report is based on (replacement sheets which
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this
report as “originally filed" and are not annexed to this report).

Description, Pages

1-127 as originally filed

Claims, Numbers

1-12 as originally filed
13 received on 03.08.2006 with letter of 01.08.2006

a sequence listing andfor any related table(s) - see Supplemental Box Relating to Sequence Listing

[0 The amendments have resulted in the cancellation of:

0O the description, pages

O the claims, Nos.

0O the drawings, sheetsfigs

0 the sequence listing (specify).

O any table(s) related to sequence listing (specify):

. O This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the
Supplemental Box (Rule 70.2(c)).

{1 the description, pages

[J the claims, Nos.

O the drawings, sheetsfigs

O the sequence listing (specify).

O any table(s) related to sequence listing (specify}.

+ If item 4 applies, some or all of these sheets may be marked "superseded.’

Form PCTAPEA/409 (April 2005)




INTERNATIONAL PRELIMINARY REPORT International application No.

ON PATENTABILITY PCT/AB2005/004951
Box No. lll  Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect of:

il
X

the entire international application,

claims Nos. 3, 7-8

because:

X

the said international application, or the said claims Nos. 7-8 relate to the following subject matter which
does not require an international preliminary examination (specify).

see separate sheet

the description, claims or drawings (indicate particular elements below) or said claims Nos. 3 are so unclear
that no meaningful opinion could be formed (specify):

see separate sheet

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify).

no international search report has been established for the said claims Nos.

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

O furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Preliminary
Examining Authority in a form and manner acceptable to it.

O furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Preliminary
Examining Authority in a form and manner acceptable to it.

O pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b) and 13ter.2.

a meaningfu! opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Preliminary Examining Authority in a form and manner acceptable to it.

the tables related to the nucleotide andfor amino acid sequence listing, if in electronic 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

Form PCTAPEA/409 (April 2005)
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INTERNATIONAL PRELIMINARY REPORT
ON PATENTABILITY

International application No.

PCTAGB2005/004951

Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes:
No:

inventive step (IS) Yes:
No:

industrial applicability (1A) Yes:
No:

2. Citations and explanations (Rule 70.7):

see separate sheet

Form PCTAPEA/409 (April 2005)
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Claims
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY

(SEPARATE SHEET) PCT/GB2005/004951
Re ltem Il

a) Claim 3 contains a reference to the description. According to Rule 6.2(a) PCT, claims
should not contain such references except where absolutely necessary, which is not
the case here.

b) Claims 7 and 8 relate 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-matter of these claims (Article
34(4)(a)(l) PCT).

Reitem V
Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

a) Reference is made to the following documents:

D1: P.N. BECKER ET AL.: "A New Method for 1,2-Diamination of Alkenes Using
Cyclopentadienylnitrosylcobalt Dimer/NO/LIAIH4" J. AM. CHEM. SOC., vol. 102,
1980, pages 5676-5677, XP002374266

D2: A.VISO ET AL.: "Highly Diatereoselective [3+2]Cycloadditions between
Nonracemic p-Tolylsulfinimines and Iminoesters: An Efficient Entry to
Enantiopure Imidazolidines and Vicinal Diaminoalcohols" CHEM. EUR. J., vol.
9, 2003, pages 2867-2876, XP002374267

D3: WO 03/055478 A (SMITHKLINE BEECHAM P.L.C.) 10 July 2003 (2003-07-10)

D4: US-A-3 145 209 (KRAPCHO JOHN) 18 August 1964 (1964-08-18)

b) D1-D2 and D4 disclose the intermediates of formula (11) (see the process of claim
13). The compounds of formula (I) have not been disclosed in D1-D4.

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 2005)
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/GB2005/004951

The subject-matter of claims 1, 2 and 4-13 is novel vis-a-vis D1-D4.

c) The document D3 is regarded as being the closest prior art to the subject-matter of
claim 1, and discloses compounds useful as glycine transport inhibitors.

The problem underlying the present application is considered to be the provision of
further compounds useful as glycine transport inhibitors.

In the light of the data given on pages 16-17 of the description, it appears that said
problem has been solved by the compounds encompassed within the definition of
claim 1.

The compounds according to the present application are not regarded as close
structural analogues of the compounds disclosed in D3, for which activity as glycine
transport inhibitors could have been obviously expected.

The subject-matter of claims 1-2 and 4-13 of the present application meets therefore
the criteria of Article 33(1) PCT, because it involves an inventive step in the sense of
Article 33(3) PCT.

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005)
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13. A method of preparing a compound as defined in any one of claims 1 to 3,
comprising the step of:

reacting a compound of formula (ll):

R5

R® NH,

N
Ra/ \R‘

(n

wherein R®, R®, R and R® are as defined in formula (1) in any one of claims 1 to 3,
10  with a compound of formula (IH);

(1)

15  wherein 2", 2%, 2%, Z* and Z° are as defined in formula (1) in any one of claims 1 to 3
and L represents a suitable leaving group;

and thereafter optionally:
e removing any protecting groups and/or

20 e converting a compound of formula (1) into another compound of formula (1) and/or
¢ forming a salt or solvate.

132
sceivad at the EPO on Aug 01, 2006 18:01:03. P¢ AMENDED SHEET
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GlaxoSmithKline
Corporate Intellectual Property
BY FACSIMILE AND AIRMAIL 00 31 70 340 3016
GlaxoSmithKline Services Unlimite
980 Great West Road
IPEA Brentford
European Patent Office Middlesex
D-80298 Munchen TW8 9GS
Germany Tel. +44 (0)20 8047 5000
www.gsk.com
1 August 2006 Directtel  +44 (0)20 8047 4429
Directfax  +44 (0)20 8047 6894
OurRef.  RQK/PB61205/WO E-Mail Rie.q.kondo@gsk.com

Dear Sirs,

Re: International Patent Application No. PCT/EP GB2005/004951
Glaxo Group Limited

Further to the Intemational Search Report and first written opinion dated 18 April 20086, the
applicant hereby confirms that it considers the EPO to be the International Preliminary
Examination Authority. Accordingly, enclosed herewith please find the PCT Demand for
Intemational Preliminary Examination (Form PCT/IPEA/401) together with a Fee sheet
authorising deduction of the fee of EUR1724 from deposit account number 28050015. You are
hereby authorised to deduct any deficiency from the same account.

The applicant would like to delete claim 14 from the present application. Please find enclosed a
new page 132. Please delete page 133.

} Please acknowledge receipt of this letter by returning the enclosed Form 1037, -

Yours faithfully,

e 7L -

Rie Kondo
Authorised Representative

Enc. Form 1037
Demand and Fee Sheet

. - .
~. o

-
\ ~ Registered in Engtand & Wales
' ,-/ No. 1047315

~—— - Registered office
T~ - 980 Great West Road
- - : Brentford, Midd'eser TWE 953
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13. A method of preparing a compound as defined in any one of claims 1 to 3,
comprising the step of:

reacting a compound of formula (li):

R3/ \R4
(n

wherein R®, R*, R® and R® are as defined in formula (1) in any one of claims 1 to 3,
with a compound of formula (l1):

D)

wherein Z', Z°, Z°, Z* and Z° are as defined in formula (1) in any one of claims 1to 3 *

and L represents a suitable leaving group;

A

-.

and thereafter optionally:
e removing any protecting groups and/or
 converting a compound of formula (1) into another compound of formula (1) and/or

o forming a salt or solvate.

132




G R PCT/GB2005/004951
.porate P
Received BRz1TFEWTENT COOPERATION TREATY A0

l N From the INTERNATIONAL BUREAU
ADT‘&RC ii ;i To:

Loy
M @’/Xﬂ ON(UPDATED ON: CONNELL. Anth Christooh
, Anthony, ristopner
ATTY BGIRIOATION OFMBHE RECORDING GlaxoSmithKline
OF A CHANGE Corporate intellectual Property
\ (CN925.1)
(PCT Rule 92bis.1 and 980 Great West Road
Administrative Instructions, Section 422) Brentford
Middlesex TW8 9GS
Date of mailing (day/month/year) United Kingdom
09 March 2006 (09.03.2006)
Applicant’s or agent's file reference
PAB/PB61205 IMPORTANT NOTIFICATION
International application No. International filing date (day/month/year)
PCT/GB2005/004951 21 December 2005 (21.12.2005)

1. The following indications appeared on record concerning:

the applicant the inventor D the agent D the common representative

Name and Address State of Nationality State of Residence
MACRITCHIE, Jacqueline, Anne GB GB
Biofus Discovery Ltd Telephone No.

Chesterford Research Park
oo g

ssex —
United Kingdom acsimile No

Teleprinter No.

I———————S—_—_—

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

D the person D the name the address D the nationality D the residence

State of Nationality State of Residence

Name and Address

g/lAfCRITCgIE, JacquLel(ijne, Anne GB GB
iofocus Discovery Lt T -
Chesterfield Research Park slephone No

Saffron Walden G-LAXOSM,\\-

Essex CB10 1XL THKUNE ==

Usnsi(teé(d Kingdom CORPORATE ”’aNt Fa7§ le Na.
! 3 APR 2006 Tefeprinter No

. Further observations, if necessary:
Correction of indications.

4. A copy of this notification has been sent to:

the receiving Office D the designated Offices concerned
the International Searching Authority D the elected Offices concerned
l l the International Preliminary Examining Authority D other:

Authorized officer
The International Bureau of WIPO

34, chemin des Colombettes James VANNIER
1211 Geneva 20, Switzerland
Facsimile No. {41-22) 338.89.65 Telephone No. {41-22) 338 8454

Form PCT/B/306 (March 1994) 006817367




PATENT COOPERATION TREATY

PCT \

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PQT SA/220
PAB/PB61205 ACTION as wall as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/monthiyear)
PCT/GB2005/004951 21/12/2005 23/12/2004
Applicant

GLAXO GROUP LIMITED

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a totai of S sheets,
Itis also accompanied by a copy of each prior art document dited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the interational application in the language In which it was filed

D a translation of the intemational application into » which is the language
of a transiation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. [ ]  With regard to any nucleotide and/or amino acid sequence disclosed in the international applicatior, see Box No. |.

N

Certain claims were found unsearchable (See Box No. 11)
3. D Unity of invention is lacking (see Box No 1))

4. With regard to the title,
D the text is approved as submitted by the appticant
the text has been established by this Authority to read as follows:
GLYCINE TRANSPORT INHIBITORS

§. With regard to the abstract,
the text is approved as submitted by the applicant

[]  the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
D as suggested by the applicant
D as selected by this Authority, because the applicant tailed to suggest a figure
D as selected by this Authority, because this figure better characterizes the invention
b. D none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

international application No

PCT/GB2005/004951

A. CLASSIFICATION OF SUBJECT MATTER
C07C233/78  A61K31/166

C07C211/36

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

C07C CO7D A61K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, CHEM ABS Data, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory* | Chation of docurnent, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Dimer/NO/LiATH4"
J. AM. CHEM. socC.,

XP002374266
Table I, third entry (

vol. 102, 1980, pages 5676-5677,

2-methyl-1-phenylpropane-1,2-diamine)

X P.N. BECKER ET AL.: "A New Method for 14
1,2-Diamination of Alkenes Using
Cyclopentadienylnitrosylcobalt

-/

Further documnents are listed in the conlinuation of Box C.

See patent family annex.

* Special categories of cited documents :

*A* document deflning the general state of the an which is not
considered to be of particular relevance

*E* earller document but published on or after the international
flling date

*L* document which may throw doubis on priotity claim(s) or
which Is cited to establish the publication date of another
citation or other special reason (as specified)

*0" document referring 1o an oral disclosure, use, exhibition or
other means

*P* document published prior to the international tiling date but
later than the priority date claimed

*T* later document published after the International filing date
or priorlty date and not In conflict with the application but
cited to understand the principie or theory underlying the
invention

*X* document of parlicular relevance; the claimed invention
cannol be considered novel or cannot be considered o
Invoive an inventive step when the document is 1aken alone

'Y* document of paricular relevance; the ciaimed Invention
cannol be considered to involve an inventive slep when the
document is combined with one or more other such docu~
m?rr]\ls. such combination being obvious 10 a person skilled
inthe ar,

*&* document member of the same patent family

Date of the actual completion of the international search

28 March 2006

Date of mailing of the intemational search repon

18/04/2006

Name and malling address of the 1SA/
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 €po ni,
Fax: (+31~70) 340-3016

Authorized officer

Bueno Torres, M

Form PCY/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT
International application No
PCT/GB2005/004951 65
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT %
Category* | Cttation of document, with indication, where appropriate, of the relevant passages Relevant fo claim No.
X A. VISO ET AL.: "Highly Diatereoselective 14

[3+2]Cycloadditions between Nonracemic
p-Tolyisulfinimines and Iminoesters: An
Efficient Entry to Enantiopure
Imidazolidines and Vicinal
Diaminoalcohols”

CHEM. EUR. J.,

vol. 9, 2003, pages 2867-2876, XP002374267
Compound 18a

A WO 03/055478 A (SMITHKLINE BEECHAM P.L.C.) 1-14
10 July 2003 (2003-07-10)
cited in the application
the whole document

X US 3 145 209 A (KRAPCHO JOHN) 14
18 August 1964 (1964-08-18)

Claims 1, 2, 6, examples 1, 2, example 5,
example 6, example 16, ex 18, ex 24

Form PCT/ISA/210 {continuation of sacond shest) (Aprit 2005)

page 2 of 2




International application No.

INTERNATIONAL SEARCH REPORT PCT/GB2005/004951 o

Box il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. m Ciaims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Although claims 7 and 8 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this International application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort Justifying an additional fee, this Autharity did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanled the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)



INTERNATIONAL SEARCH REPORT

Information on patent family members

Internationat application No

PCT/GB2005/004951
Patent document Publication Patent family Publication
cited in search report date member(s) date
W0 03055478 A 10-07-2003 AU 2002352483 Al 15-07-2003
EP 1455777 Al 15-09-2004
JP 2005519048 T 30-06-2005
US 2005267152 Al 01-12-2005
US 3145209 A 18-08-1964  NONE

Fom PCT/ISA/210 (patent family annex) (April 2005)




PATENT COOPERATION TREATY

INV. C07C233/78 A61K31/166 C07C211/36

From the
INTERNATIONAL SEARCHING AUTHORITY
' To: 7, PCT
! I
j
| | WRITTEN OPINION OF THE
; see form PCTASA/220 !
! | INTERNATIONAL SEARCHING AUTHORITY
i (PCT Rule 43bis.1)
Date of mailing 1‘
(daytmonthyear) see form PCTASA210 (second sheet)
L. I
! Applicant's or agent's file reference FOR FURTHER ACTION |
! see form PCTASA220 See paragraph 2 below 1
; International application No. International filing date (dayfmonthyear) Priority date (daymonthyear)
; PCT/GB2005004951 21.12.2005 23.12.2004
‘* International Patent Classification (IPC) or both national classification and |PC
L
I

| Applicant
| GLAXO GROUP LIMITED

L — 1

. — —_

' 1. This opinion contains indications relating to the following items:

‘ Box No. | Basis of the opinion
| Box No. i Priority
! Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl Certain defects in the international application

000 XOROR

Box No. VIII  Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three
months from the date of mailing of Form PCTASA/Z220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA220.

3. For further details, see notes to Form PCTASAZ220.
L. |
i' Name and mailing address of the ISA: Authorized Officer -
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WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING AUTHORITY PCT/GB2005/004951

Box No.| Basis of the opinion

. 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, unless 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 translation furnished for the purposes of international search
(under Rules 12.3 and 23.1(b)).

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:

0O asequence listing

O table(s) related to the sequence listing
b. format of material:

O in written format

O in computer readable form
c. time of filingfurnishing:

O contained in the international application as filed.

O filed together with the international application in computer readable form.

O furnished subsequently to this Authority for the purposes of search.
. O In addition, in the case that more than one version or copy of a sequence listing andor table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the appilication as filed, as
appropriate, were furnished.

. Additional comments:

Form PCTASA/237 (January 2004)
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Box No. lll  Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of:

O the entire international application,
& claims Nos. 3, 7-8
because:

X the said international application, or the said claims Nos. 7-8 relate to the following subject matter which
does not require an international preliminary examination (specify):

see separate sheet

& the description, claims or drawings (indicate particular elements below) or said claims Nos. 3 are so
unclear that no meaningful opinion could be formed (specify):

see separate sheet

; D) the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

0 no international search report has been established for the whole application or for said claims Nos.

O  the nucleotide andbr 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
0O does not comply with the standard
the computer readable form O has not been furnished
O does not comply with the standard
’ 0 the tables related to the nucleotide and/or 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.

0O See separate sheet for further details

Form PCTASA/237 (January 2004)
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Box No.V  Reasoned statement under R

ule 43bis.1(a)(i) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N)

Inventive step (IS)

Industrial applicability (1A)

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/GB2005/004951
Re Item Il

a) Claim 3 contains a reference to the description. According to Rule 6.2(a) PCT, claims
should not contain such references except where absolutely necessary, which is not
the case here.

b)  Claims 7 and 8 relate 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-matter of these claims (Article
34(4)(a)(l) PCT).

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

a) Reference is made to the following documents:
D1: P.N. BECKER ET AL.: "A New Method for 1,2-Diamination of Alkenes Using
Cyclopentadienylnitrosylcobalt Dimer/NO/LIAIH4" J. AM. CHEM. SOC., vol. 102,
1980, pages 5676-5677, XP002374266
D2: A. VISO ET AL.: "Highly Diatereoselective [3+2]Cycloadditions between
Nonracemic p-Tolylsulfinimines and Iminoesters: An Efficient Entry to

Enantiopure Iimidazolidines and Vicinal Diaminoalcohols” CHEM. EUR. J., vol.
9, 2003, pages 2867-2876, XP002374267

D3: WO 03/055478 A (SMITHKLINE BEECHAM P.L.C.) 10 July 2003 (2003-07-10)

D4: US-A-3 145 209 (KRAPCHO JOHN) 18 August 1964 (1964-08-18)

b) The present application does not meet the criteria of Article 33(1) PCT, because the
subject-matter of claims 14 is not new in the sense of Article 33(2) PCT vis-a-vis D1,

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/GB2005/004951

D2 and D4 (see the references indicated in the search report).
The subject-matter of claims 1, 2 and 4-13 is novel vis-a-vis D1-DA4.

¢)  The document D3 is regarded as being the closest prior art to the subject-matter of
claim 1, and discloses compounds useful as glycine transport inhibitors.

The problem underlying the present application is considered to be the provision of
further compounds useful as glycine transport inhibitors.

In the light of the data given on pages 16-17 of the description, it appears that said
problem has been solved by the compounds encompassed within the definition of
claim 1.

The compounds according to the present application are not regarded as close
structural analogues of the compounds disclosed in D3, for which activity as glycine
transport inhibitors could have been obviously expected.

The subject-matter of claims 1-2 and 4-13 of the present application meets therefore

the criteria of Article 33(1) PCT, because it involves an inventive step in the sense of
Article 33(3) PCT.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-January 2004)
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