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ANEXOS
Comprobante de pago de la tasa de presentacién de la solicitud.

Documento que acredita la existencla y representacddén legal cuando el solidtante sea persona
juridica.

Poderes, 5| fuere el caso.

Documento de cesion del Interventor al solicltante ¢ a su causante.

Declaraciones.

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

Traducclén de la solicitud Internacional al castellano. (Resumen, descripcidn, reivindicaclones,
dibujos).

Copla del examen preliminar intemacional efectuado por la Autoridad Intermadonal de Examen
Preliminar (IPEA).

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

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

De ser el caso, certificado de depésito del material bloldgico.

Arte final 12 x 12.

De ser el caso, Informaclién sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relaclonadas parclal o totalmente con la Invenclén de esta
solicitud.

De ser el caso, modificaclones efectuadas a la solicitud Intermacional.

Otros. Blsqueda Internaclonal

e

OO0 OO0 OO & EOME0ORHS

FIGURA CARACTERISTICA:

~ N

- /

O

NOMBRE:_CARLOS R, OLARTE

Solicito la concesién de la patente,

C.C.76782.747 Bt4 T.P. 74.295

Instru-cclones para el diligenclamiento del presente formulario, ver reverso de esta pagina.
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Traduccidn oficial del Inglés por Marlén Neira Castro, resolucién
2117 del Ministerio de Justicia de Colombia

ON

APOSTILLA EN PODER DE REPRESENTACION DE
WARNER- LAMBERT COMPANY LLC.

Bilinglie inglés- espafio] otorgado en Nueva York, Estados Unidos el 14 de julio

de 2003 y firmado por J. Trever Lumb, Vicepresidente de Pfizer Products Inc.

Sello: recibido el 21 julio de 2003 Departamento de Patentes NYD- Pfizer Inc.

CERTIFICACYION NOTARIAL

Bilinglle inglés- espaflol, el 14 de julio de 2003 el suscrito notario Kenneth

Greenwood certifica que J. Trevoq Lumb, domiciliado en Nueva York ejercia

funciones de Secrqﬁario Asistente de Warner-Lambert Company LLC, con sede en
.’Ilorr'is Plains, Nueva Jersey, Estados Unidos.

Firma del notario: Kenneth Greenwood

Sello notarial: certificado, verificado y autenticado en la Loca{idad de Egham

en Surrey, 14 julio, 2003 por el Notario Kenneth Greenwood-Horne Engall & Freeman

Sello Notario Piblico en alto relieve rojo.

APOSTILLA

{Convencién de 1a Haya del 5 de octubre de 1881)
REINO UNIDO DE GRAN BRETARA E IRLANDA DEL NORTE

1. Pafs :Reino Unido de Gran Bretafia e Irlanda del Norte
Estae documento Piblico 2.ha sido firmado por K. Greenwoog

3. ejerce funciones de Notario Piblico

4, Lleva el sello de dicho Notario Pliblico

CERTIFICADO 5. En Londres 6. E1 17 de julio de 2003

7. Por el Secretario de Estado Principal de su Majestad
exteriores y de 1a mancomunidad. '

8. No. G210433

9. Sello del Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de la mancomunidad

10. Firma de R. Bawden - Por Secretario de Estado

§i el documento se usa en un pais que o es parte da la cosvencin de 12 Haya del 5 de octubre 1061, debe
preseatarse en seccidn conselar de 1a wisidn que representa el pais.

Es tradeccién fiel del inglés, con copia archivo para cowfrontacidn. Bogotd 25 de julio-2003. Marlen Meira C

MARLEN NEIRA CASTRO
Traductor o InNirprete Oficial
Inglds - Espofial - Inglés

Aol e
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OLARTERAISBECK

OLARTE RAISBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CaLLE 100 No. BA-55 P1so 10
BOGOTA, COLOMBIA

TELEPHONE. +57-

Fax: +57-1 6386201
www.olarteralsback.com

Power of Attorney
The undersigned,

(o

ECEIVE

JUL 21 2003

1 8386200

PFIZER INC.
PATENT DEPT. NYO

El suscrito,

Wamer-Lambert Company LLC

domiciled in

domiciliado en

201 Tabor Roady-Morris Plains, New Jersey 07950 USA

by means of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisbeck and Ana
Maria Frieri full and sufficient Power of
Attoroey to file, prosecute, obtein, defend and
enforce any and all of the company's Patents,
Utllity Models and Industrial Designs in the
Republic of Colombia, to which end it empowers
them to teke all sieps necessary before any
adminietrative or judicial guthority of amy class for
the objects stated, to file petitions, appeals, replies -
and oppositions, pay taxes and anmmities, request
testimonies, receive documents snd securities,
abandon spplications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confex powers on those
who are to represent the company judicially and
extrujudicially, to answer in coust in the matter of all
claims and demands that may be pregented in
connection with the objects stated, giving them
likewise power 1o substitute theag presents and
revoks such substitutions.

YomcPund

por medio del presente otorgn 2 Carlos R,
Olarte, J. Ian Raisheck y Ana Maria
Frierl poder especial, amplio y suficicnte para
presentar, tramitar, obtener, defender y hacer
respetar todas y cuzlquicra de Patentes, Modelos
de Utllidad y Disefios Industriales de Ia
compailla en Ia Repriblica de Colombia, a cuys
efecto los facnita para dar todos los pasos
necesarios ante cuslquier autoridad administrativa
o judicinl de cunlquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
Tespucatas y oposiciones, pagar impuestos y
annalidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
2 nombre de la compaiifa, otorgar poderes a
quicnes vayan s representas @ 1a compaiiia judicial
y extrajudicinlmente, responder en juicio a todas
Ins reclamaciones o demandas que par motiva
lo encomendado se presentaren, ddndoles
asimiamo facultad para sustitnir el p; -
revocar dichas sustitaciones.

Signature/Firma:

Date/Fecha: July 14, 2003

City,Country/Ciudad,Pais: New York, USA




OLARTERAISBECK

OLARTE RAISBECK & FRIER], LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER— TORREC
CALLE 100 No. BAS5 Piso 10
BoGoTA, COLOMBIA
TeLEPHONE: +57-1 6386200
FAX: +57-1 6386201

www.olarteraisbeck.com

Notarial Certification

On this date,
July 14, 2003
The undmmned Notary Public certifies:

1. That \/ ﬂ/va/ Ln s

Certificacién Notarial
En esta fecha,

el Notario Piiblico suscrito certifica:

1. Que -
J. Trevor Lumb
of legal age and domiciled i . mayor de edad y domiciliado
sEuy o , A New York

signed the foregoing document.

2. That the grantor has executed the foregoing
document as Assistant Secretary
of Warner-Lambert Company LLC

3. That Wamer-Lambert Company LLC,

having its principal place of businesa located in
Morris Plains, New Jersey, U.S.A.

is duly incorporated, is currently in existence, and
that the purposes for which the Power of Attorney is
granted are within the scope of its corporate
purposes.

4, Thltt}umtnrhudwauthontymmcuwthe

Power of Attomey and that humumpmr.uhm in
legal.

5. The foundation for my certifications contained in

points 2, 3 and 4 was the exhibition of the following
authentic document(s):

NOTARY PUBLIC (Signature):

suscribid €] documento que antecede,

2. Que ¢l otorgante ha zuscrito £1 referido
documento en su cardcter de

de

4. Que
con sede principal ubicada en

esti legalmente constituida, que tiene existencia
legal vigente y que los propdsitos para los cuales
se otorga el poder se encuenira dentro de los que
comprenden su objeto social.

4. Que cl otorganie tiene la representacién para
susctibir el poderz, y que éata es legitima.

2%




APOSTILLE )
(Hague Convention of $ October 1961 / Convention de La Haye du $ aciohre 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Country: United Kingdom of Great Britain and Northern Ireland
Prys: Roymume-Unl de Grande-Bretegne et d'Iriande du Nord
This public document / Le prigant acto public

2. Haa been signed by K Greenwood
2 8ot signd par
3. Acting In the capacity of Notary Publle
agisant en qualité de
4, Bearsthesealstempof  The Sald Notary Public
it revieu du scea/timbre da
. Cextificd/ Antestd
S. «tLlondon/k Londres 6. thefle 17 July 2003

7. by Her Majesty's Principal Secretary of State for Forcign and Conmonweslth Affairg /
par le Scerétalre 4"Hiat Principal de Sa Majestd aux Affaives Eyranghres et dy Commonwealth,

8. Numbersous No G210433
9. Stamp: 10. Signature: R Bawden

Fur i Sacretory of S ! Peur ks Seoriisive d'Sint

!fmhmhmhuﬂmlmmukmmbhmglfmmﬁlmuml%l.
it should be presented to the corsular section of the mission representing that country.
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CESION

Por contraprestacién valiosa pagada a nosotros por WARNER-LAMBERT
COMPANY LLC.,, sociedad constituida en virtud de las leyes del Estado
de Delaware, Estados Unidos de América, cuya direccién postal completa
es 201 Tabor Road, Morris Plains, New Jersey 07950, Estados Unidos de
América, por el presente vendemos y traspasamos a la citada WARNER-
LAMBERT COMPANY LLC, todo nuestro derecho, titulo e interés en y
sobre nuestro invento de una nueva y atil mejora en AMINOACIDOS CON
AFINIDAD POR LA PROTEINA =2 §, en cuanto respecta a la Repiblica de
Colombia, tal como se indica y describe plenamente en la especificacién
y por el presente autorizamos y solicitamos al Comisionado de Patentes
de Colombia expedir dicha patente a nombre de la citada WARNER-
LAMBERT COMPANY LLC de conformidad con esta Cesion.

En fe de lo cual, firmamos de nuestro pufio y letra,

Ann Arbor, MI. 0-01~-2 Fdo) Nancy Sue BARTA

Lugar, fecha y firma - Nancy Sue BARTA

Ann Arbor, Ml 0-01~-2 Fdo) Jac radley SCHW.
Lugar, fecha y firma - Jacob Bradley SCHWARZ

Ann Arbor, ML 30-01-2003 (Fdo) Andrew John THORPE
Lugar, fecha y firma - Andrew John THORPE

Ann Arbor, ML, 30-01-20 Fdo) David Juergen WIUSTROW
Lugar, fecha y firma - David Juergen WUSTROW

Certificado, verificado y autenticado
En la ciudad de Egham en Surrey
A los 13 dias del mes de julio de 2003

{Fdo) Xenneth Greenwood

KENNETH GREENWOQOOQOD

NOTARIO PUBLICO (Adherido, sello notarial)
HORNE ENGALL AND FREEMAN



APOSTILLA

(Convencion de la Haya del 5 de Octubre de 1961)

REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NORTE

1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
Este es documento piiblico

2. Ha sido firmado por K. Greenwood

3. Actuando en calidad de Notario Pablico

4. Lleva el sello/estampilla de  El antedicho Notario Pablico

Certificado
5. En Londres 6. El 14 de febrero de 2003

7. Por el Secretario de Estado Principal de Su Majestad para Asuntos
Exteriores y de la Mancomunidad.

8. Namero G109114

9. Sello/Estampilla 10. Firma
(Sello de la Oficina de (Fdo) J. M. A. MASON
Asuntos Exteriores y de la Por el secretario de Estado.

Mancomunidad



PC25053A
CO-1

ASSIGNMENT

For valuable considerstion paid to me (us) by WARNER-LAMBERT COMPANY LLC a limited liability
company organized and existing under the laws of the State of Delaware, United States of America whose
full post office address is 201 Tabor Road, Morris Plains, New Jersey 07950, United States of America, I
(we) do hereby sell and assign to the said WARNER-LAMBERT COMPANY LLC, all my (our) right, title
and interest in and to my (our) invention for a new and useful Improvement in AMINO ACIDS WITH
AFFINITY FOR THE a28-PROTEIN so fir as the Republic of Colombia is concerned, as fully set forth and
described in the specification, and I (we) do hereby suthorize and request the Commissioner of Patents of
Colombia to issuc said patent to the said WARNER-LAMBERT COMPANY LLC in accordance with this

assignment.

In witness whereof 1 (we) have hereunto set my (our) hand(s) this

T GREENWOOD
NOTARY PUBLIC
HORNE ENGALL MAN

LT

o IR

\\




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

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1.  Couniry: United Kingdom of Great Britain and Northem Lreland
Pays: Royaume-Uni de Grande-Bretagne et d'Irlande du Nard
This public document / Le présent acte public

2. Has been aigned by K Gresnwood
n &€ signé par

3. Actingin the capacityof Notary Publie
agissani en qualité de

4. Benthescalsampol  The Sald Notary Publie
est revétu du sceaw/timbre de

Certified/Aticasd
5. st London/A Londres 6. the/le 14 Febwuary 2003

7. by Her Majesty’s Principal Secretary of State for Foreign snd Commonwealth AfTairs /
par le Secrétzire d’Etat Principal de Sa Majestf aux Affaires Etrangdres et du Commonwealth.

8. Numherfuou No G109114

9. Swamp: 10. Sigmawre: J. ML A. Mason
timbre:

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 cansular section of the mission representing that country.
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) \

(19) World Intellectual Property Organization
Intemational Burean

(43) International Publication Date
9 October 2003 (09.10.2003)

PCT

(10) International Publention Nomber

WO 03/082807 A3

Co07C 22908,

{31) Intesvatienal Patent Classification™
27908, AS1K 317195, AG1P 2500, 100
(21) lotzreational Application Number: PCT/IBOY00976

(22) laternationsi Filing Date: 17 March 2003 (17.03.2003)

(25) Filing Language: English

{26) Publication Language: English

(30) Priority Data: .
60368413 25 March 2002 (28.03.2002) US

(71) Applicsat (for oll designated States except US):
WARNER-LAMBERYT COMPANY LLC [US/US];
201 Tabor Road. Morris Plaing, NJ 07950 (US).

(72) Invemtors; and

(73) Imventors/Applieants jor US only): BARTA, Nancy,
Swe [US/US]; Plizer Giobal Research and Development,
Ann Arhor Laboralories, 2800 Plymouth Road, Aon Arbor,
MI 48105 (US). SCHWARE, Jacob, Bradiey [US/US];
Pfizer Global Rescarch and Development, Ann Arbor
Laborstories, 2800 Plymouth Road, Ann Arbor, MI 48105
(US). THORPE, Audrew, Joka [GB/US]); Pfizer Global
Research and Development, Ann Arbor Laborataries, 2800
Plymouth Road, Ann Arbor, MI 48105 (US). WUSTROW,
David, Juergen [US/US]; Pizer Global Research and
Development, Ann Arbor Laboratories, 2800 Plymouth
Road, Amn Arbor, M1 43105 (US).

(74) Agest: LUMB, J., Trever; Plizer Inc., 201 Tabor Road,
Morris Plaing, NJ 07950 (US).

(81) Desiguated States (mational): AR, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, BC, EH, ES, F1, GB, 0D, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KB, KG, KF, KR, KZ LC,
LK, LR, LS, IT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, FL, PT, RO, RU, SD, SR, 5G,
SK, SL., TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN,
YU, ZA, ZM, ZW.

(84) Designated States (regional)s ARIPO patent (GH,
KE, LS, MW, MZ, SD, SL, Sz, TZ, UG, 2M,
Eurasisn patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Buropesn patent (AT, BE, BG, CH, CY, CZ, DE, DK,
BS, FL FR, GB, GR, HU, IE, IT, LU, MC, NL, PT.
SR, 1, SK, TR), OAF1 patent (BF, BJ, CF, CG, CI,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

B3g

RBH

Published:
—_ vﬂmimwnadwﬂwhw
upon receipt of that report -~

(88) Date of publication of the International seareh report:
24 December 2003

For two-lester codss and other abbreviations, refer 10 the “Guid-
ance Notes on Codes and Abbreviations” oppearing at the begin-
ning of each regular issue of the PCT Gazatte.

(54) Title: AMINO ACIDS WITH AFFINITY FOR THE ALPHA-2-DHLTA-PROTEIN

© (57) Abwtract: This invention relates © certain f-amino acids that bind to the aiphs-2-delta (a28) subenit of » calcium channel.

These compounds and their pharmaceutically acceptable salts are usafol in the treatment of & variety of paychiatric, pain and other
disordans.
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AMINO ACIDS WITH AFFINITY FOR THE a28-PROTEIN

Background of the inventlon

This invention relates to certain p-amino acids that bind to the
slpha-2-delta (a25) subunit of a calcium channel. These oompounds; and
their bhan'naceulically acceptable salts are useful in the treatment of a
variety of psychiatric, pain and other disorders.

Sm'nmaﬁ of the Inventlon

This invention relates to compounds of the formula |

Rs R¢ Rs
NH;

O,H

wherein Ry Is hydrogen or (C4-Cg)alkyl optionally substituted with from one
to five fluorine atoms;

R; Is hydrogen or (C1-Cs)alkyl optionally substituted with from one
to five fluorine atoms; or

R: and R;, together with the carbon to which they are attached,
form a three to six membered cycloalkyl ring;

Ry Is (Ci-Celaliyl, (Cs-Ce)cycloalkyl, (Ca-Cs)cycloalkyl{Cy-Ca)alkyl,
phenyl, phenyl-(C+-Ca)alkyl, pyridyl, pyridy{C:-Cs)alkyl, phenyt-N(H)-,-or
pyridy-N(H)- . wherein each of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with
from zero to three fluorine atoms, and whereln sald phenyl and said
pyridyl and the phenyl and pyridyl moieties of sald phenyl-(C+-Cs)alkyl and
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2
said pyndyl (Ci Ca)alkyl, respectively, can be optionally substituted with
from one to three subshtuents, preferably with from zero to two
substituents, independently selected from chloro, fluoro, ammo, nnro,
cyano, (C: Cs)alkylamino, (C, Cs)alkyl optionally substiiuted with from one
to three fluornne atoms and (C;-Cs)alkoxy optionally substituted with from
one to three fluonne atoms,

R4 15 hydrogen or (C, Cg)alkyl optionally substtuted with from one
to five fluonne atoms,

Rs 1s hydrogen or (C, Cg)alkyl optionally substituted with from one
to five fluonne atoms, and

Rg 1s hydrogen or (C1-Cg)alkyl,
and the pharmaceutically acceptable salts of such compounds

Specific embodiments of this invention Include the foliowng
compounds of the formula | and their pharmaceutically acceplable salts

3 Amino-5,8 dimethyl-nonanoic acid,
3-Amino-5 5 7-tnmethyl-octanoic acid,
3 Amino-5,5,8-tnmethyl-nonanocic acid,
3 Amino-5,5 6 tnmethyl-heptanoic acid
(3S,5S) 3 Amino-5,8-dimethyl-nonanoic acid,
(35,5R) 3 Amino-5,8-dimethyl-nonanoic acid,
(3S) 3-Amino 5 5,6-trimethyl-heptanoic acid,
(3S)-3-Amino-5,5,7-tnmethyl-octanoic acid,
(3S) 3-Amino 5,5 8 tnmethyl nonanoic acid, and

(3S) 3-Amino-5,5,9-tnmethyl-decanolc acid
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" Other examples of specific embodiments of this invention are the -
following compounds of the formula | and their phamaceutically

acceptable salts:

3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;

_ 3-Amino-7-cyclopropyl-.‘.l'>-mathyl-heptanoic acid;
3:Amino-7-cyclobutyl-5-methyl-heptanoic acid; |
3-Amino-7-cyclopentyl-5-methyl-heplanoic acid;
3-Amino-7-cyclohexyl-5-methyl-heptanoic acld;
é—Amino-B-cycIopropyl-_S-methyl—oc_lénoic acid;
3-Amino-8-cyclobutyl-5-methyl-octanoic acid;
3-Amino-8-cyciopentyl-5-methyl-octanoic acid;
3-Amino-8-cyclohexyl-5-methyi-octanoic acid;
3-Amino-6-cyclopropyl-5,5-dimethyl-hexanoic acid;
3-Amino-6-cyclobutyl-5,5-dimethyl-hexanoic acid;
3-Amino-6-cyclopentyl-5,5-dimethyl-hexanoic acid;
3-Amu‘no-6-cycloh§xyl—5.5-dimethyl-hexanoic acid;
3-AmIno-7-cycIopropy|-5.5-dimethyl-hepténoic acid;
3-Amino-7-cyclobutyl-5,5-dimethyl-heptanoic acid;
3-Amino-7-cyclopentyl-5,5-dimethyl-heptanocic acid;
3-Amino-7-cyclohexyl-5,5-dimethyl-heptanoic acid;
(35,5R)-3-Amino-6-cyciobutyi-5-methyl-hexanoic acid;
(3S,5R)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;

(38,5R)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;
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(3S,5R)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid;

(38.5R)—3-Amino-7-cyc|ohexyl-5-ﬁ:ethyl-heptanoic acid;

_ (35,5R)-3-Amino-8-cyclopropyl-5-methyl-octanoic acid; .
(3S,5R)-3-Amino-8-cyclobutyl-5-methyl-octanoic acid;
(3S,5R)-3-Amino-8-cyclopentyl-5-methyl-octanoic acid;
(3-8.5H)-S-Amino-a-cycloliexyl-s-methyl'-octanoic acid;
(3S,585)-3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
(38,5S)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;
(35,55)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;
(38,55)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid;
(3S,58)-3-Amino-7-cyclohexyl-5-methyl-heptanoic acid;
(3S,58)-3-Amino-8-cyclopropyl-5-methyi-octanoic acid;
(3S,58)-3-Amino-8-cyclobutyl-5-methyt-octanoic acid;
(3S,55)-3-Amino-8-cyclopentyl-5-methyi-octanoic acid;
(3S,58)-3-Amino-8-cyclohexyl-5-methyl-octanoic acid;
(3S)-3-Amino-6-cyclopropyi-5,5-dimethyl-hexanoic acid;
{3S)-3-Amino-6-cyclobutyl-5,5-dimethyi-hexanoic acid;

(3S)-3-Amino-6-cyclopentyl-5,5-dimethyl-hexanoic acid;

(35)-3-Amino-6-cyclohexyl-5,5-dimethyl-hexanoic acid;

(3S)-3-Amino-7-cyélopropyl—5.5-dimethyl-heptanoic acid;

(3S)-3-Amino-7-cyclobutyl-5,5-dimethyl-heptanoic acid;

(3S)-3-Amino-7-cyclopentyl-5,5-dimethyl-heptanoic acid; and
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(3S)-3-Amino-7-cyclohexyl-5,5-dimethyl-heptanoic acid;

Other specific embodiments of this invention include the following
compounds of the formula | and their pharmaceutically acceptable safts:

3-Amino-5-methyl-heptanoic acid;
3-Amino-5-methyl-octanoic acid;
3-Amino-5-methyl-nonanoic acid;
3-Amino-5,5-dimethyl-nonanoic acid;
3-Amino-5.5-dimethyl-decanoic aci;cl:
(3S)-3-Amino-5.5-;:|imet.hyl-no'nanoic acid; and
(35)-3-Amino-5,5-dimethyl-decarolc acid.

.This invention aiso relates to compounds of the formula |A:

H,N
R Rg Rs

HO,

IA
wherein R, is hydrogen or (C-Cs)alkyl optionally substituted with from one
to five fluorine atoms; '

R; is hydrogen or (C,-Cj)alkyl optionally substituted with from one

to five fluorine atoms: or

R, and Rz, together with the carbon to which they are attached,
form a three to six membered cycioalkyl ring;

Rs is (Cr-Cealkyl, (Cs-Ce)cycloalkyl, (Cs-Ce)cycioatiy-{C+-Ca)alkyl,
phenyl, phenyl-(C-Cs)alkyl, pyridyl, pyridyl-(C:-Cs)alkyl, phenyl-N(H)-, or
pyridy-N(H)- , wherein each of the foregoing alkyl moieties can be
optionally substituled with from one to five fluorine atoms, preferably with
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from zero to three fluorine atoms, and wherein said phenyl and said
pyridyl and the phenyl and pyridyl moieties of said phenyl-(C,-Cs)alkyl and
said pyridyl-(C,-Ca)alkyl, respectively, can be opfionally substituted wuh
from one to three substituents, preferably with from zorIo o two
substituents, independently selected from chloro, fluoro, amino, nitro,
cyano, (Cy-Ca)alkylamino, (C4-Cs)alkyl optionally substituted with from one
to three fluorine atoms and (C1-Cj)alkoxy optionally substituted with from
one to three fluorine atoms; :

with the proviso that when R; is hydrogen, R, is not hydrogen;
and the pharmaceutically acceptable salts of such compounds.

This invention also relates to compounds of the formula 1A-1

HzN ﬁ\ns

HOC

1A-1

wherein Rs is defined as for formula | above, and the pharmaceutically :
acceptable salis of such compounds.

Other specific embodiments of this invention include the following
compounds of the formula IA and their pharmaceutically acceptable salts:

3-Amino-5-methyl-8-phenylamino-octanoic acid;
3-Amino-5-methyl-7-phenylamino-heptancic acid;
3-Amino-5-methyl-6-phenylamino-hexanoic acid;

(35, SR)-3-Amino-5-methyl-8-phenylamine-octanoic acid;
(35, 5R)-3-Amino-5-methyl-7-phenylamino-heptanoic acid;
(35, 5R)-3-Amino-5-methyl-8-phenylamino-hexanoic acid,

(3S, 5S5)-3-Amino-5-methyl-B-phenylamino-octanoic acid;
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* (3S, 55)-3-Amino-5-methyl-7-phenylamino-heptanoic acid;

(3S, 58)-3-Amino-slmethyl-s-phenylamino-hexanoic_ acid;
3-Amino-5—methyl-8-phenyl-oclqnoic acid;
3-Amino-8-(2-fluoro-phenyl)-5-methyl-octanoic acid;
I3-Amino-a-(3-ﬂuoro—phenyl)-5—methyl—oclanoic acid;
3-Amino-8-(4-fluoro-phenyl)-5-methytl-octanoic acl.d;
3-Amino-_B-(2-trifIuoro-phenyl)-s-mgthyl-octanolc acid; -
3-Amino-8-(3-trifiuoro-phenyl)-5-methyl-octanoic acid;
3-Amino-8-(.4-trifluoro-pl';enyl)-5-metlhyl-octanoic acld;
3-Amino-5-methyi-8-o-tolyl-octanoic acid;
3-Amino-5-methyl-8-m-tolyl-octanoic acid;
3-Amino-5-methyl-8-p-tolyl-octanoic acid;
3-Amino-5-methyl-8-p-tolyl-octanoic acid;
3-Amino-8-(2,3-difluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-8-(2,4-difluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-8-(2,5-difluoro-phenyl)-5-methyl-octanoic aciq;.
3-Amino-8-(2,6-difluoro-phenyl)-5-methyl-octanoic acid,
(3S,5R)-3-Amino-5-methyl-8-phenyi-octanoic acid;
(3S,55)-3-Amino-5-methyl-8-phenyl-octanoic acid;
(3S,5R)-3-Amino-8-(2-fluoro-phenyl)-5-methyl-octanoic acid;
(35,58)-3-Amino-8-(2-fluoro-phenyl)-5-methyl-octanoic acid;

(38, 5R)-3-Amino-8-(3-fluoro-phenyl)-5-methyl-octanoic acid;
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(3S, 5S)-3-Amino-8-(3-fluoro-phenyl)-5-methyl-octanoic acid;

(38, 5R)-3-Amino-8-(4-fluoro-phenyl)-5-methyl-octanoic acid;

(35, 5S)-3-Amino-8-(4-fluoro-phenyl)-5-methy-octanoic acid;
(35, 5R)-3-Amino-8-(2-trfluoro-phenyi)-5-methyl-octanoic acid;

(3S, 5S)-3-Amino-8-(2-trifluoro-phenyl)-5-methyl-octanoic acid,

(3S, 5R)-3—Amino-s-(3-triﬂuoro-phenyl)-.s-methyl-oclanoic acid;

(3S, 55)-3-Amino-8-(3-trifluoro-phenyl)-5-methyl-octanoic a'c.id;

(38, 5R)-3-Amino-8-{4-trifluoro-phenyl)-5-methyl-octanoic acid;

(3S, 58)-3-Amino-8-(4-trifluoro-phenyl)-5-methyl-octanoic acid;

(3S. 5R)-3-Amino-5-methyl-8-o-tolyl-octanoic acid;

(3S, 58)-3-Amino-5-methyl-8-o-tolyl-octanoic acid;

(35, 5R)-3-Amino-5-methyl-8-m-tolyl-octanoic acid;

(35, 5S5)-3-Amino-5-methyl-8-m-tolyl-octanoic acid;

(3S, 5R)-3-Amino-5-methyl-8-p-tolyl-octanoic acid

(3S, 58)-3-Amino-5-methyl-8-p-tolyl-octanoic acld;

(3S. 5R)-3-Amino-B-(z.3-diﬂuoro-bhenyl)s-methyl-octanolc acid;

(3S, 5S)-3-Amino-8-(2,3-diflucro-phenyl)5-methyl-octanoic acid;

(3S, 5R)-3-Amino-8-(2,4-difluoro-phenyl)5-methyl-oclanoic acid;

(38, 5S)-3-Amino-8-(2,4-difluoro-phenyl)5-methyl-octanoic acid;

(38, 5R)-3-Amino-8-(2,5-difluoro-phenyl)5-methyl-octanoic acid;

(35, 5S)-3-Amino-8-(2,5-difluoro-phenyl)5-methyl-octanoic acid;
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' (35, 5R}-3-Amino-8-(2,6-difluoro-phenyl)-5-methyl-octancic acid;
and

(38, 5S5)-3-Amino-8-(2,6-difluoro-phenyl)-5-methyl-octanoic acid.

Preferred compounds of this invention include those of the formula

1A-2, .

HaN ts)

- 1A-2

wherein Rs, Rz, and Ry are defined as-for formula | above.

Examples of more preferred compounds of this invention are
compounds of the formula IA-2 wherein R, is hydrogen, R; is méthyt and
Ry is defined as for formula | above. - -

Examples of sbeciﬁc embodiments of this invention are the
following compounds of the formula !A-2 and their phamaceutically

acceptable salls:
(35,5R)-3-Amino-5-methyl-heptanoic acid;
(3S,5R)-3-Amino-5-methyl-octanoic acid; and
(3S,5R)-3-Amino-5-methyl-nonanoic acid.

This invention also relates to compounds of the formula IB

N
e fn’
HO; 1B
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and their phamaceutically acceptable salts wherein Ry is defined as
above and wherein said compounds are selected from the following
compounds and their phamaceutically acceptable salts: '

3-Amino-4,5-dimethyl-hexanoic acid;

5 3-Amino-4,6-dimethyl-heptancic acid;
3-Amino-4,7-dimethyl-octanoic acid;
3-Amino-4,8-dimethyl-nonanoic acid;
3-Amino-4.9-dimethyl;t:iecanoic acid;
3-Amino-4-cyclopropyl-pentanoic acid;

10 3-Amino-4-cyclobutyl-pentanoic acid;
3-Amino-4-cyclopentyl-pentanoic acid;
3-Amino-4-cyclohexyl-pentanoic acid;
3-Amino-5-cyclopropyl-4-methyi-pentanoic acid;
3-Amino-S-cyclobmyl-4-methyl-pentanoié acid;

15 ' 3-Amino-5-cyclopentyl-4-methyl-pentanoic acid;

. 3-Amin.o.-5-cycIohexyl-4-methy|-pentanoic acid;
3-Amino-6-cyclopropyl-4-methyl-hexanoic acid,;
3-Amino-6-cyciobutyl-4-methyl-hexanoic acid;
3-Amino-6-cyclopentyl-4-methyl-hexanoic acid;

20 3-Amino-6-cyclohexyl-4-methyl-hexanoic acid;
3-Amino-7-cyclopropyi-4-methyl-heptanoic acid;
3-Amino-~7-cyclobutyl-4-methyl-heptanoic acid;

3-Amino-7-cyclopentyl-4-methyl-heptanoic acid;
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" 8-Amino-7-cyclohexyi-4-methyl-heptanoic acid;

3-Amino-8-cyclopropyl-4-methyl-octanoic acid;
3-Amino-8-cyclobutyl-4-methyl-octanoic acid;
3-Amino-8-cyclopentyl-4-methyl-octanoic acid;
3-Amino-8-cyclohexyl-4-methyl-octanoic acid;
3-Amino-8-cyclopropyl-4-methyi-nonanoic acid;
3-Amino-8-cyclobutyl-4-methyl-nonanoic acid;
3-Amino-8-cyclopentyl-4-methyl-nonanoic acid;
3-Amino-98-cyclohexyl-4-methyl-nonanoic acid;
3-Amino-4-methyl-octanoic acid;
3-Amino-4-methyl-nonanoic acid;
3-Amino-4-methyl-decanoic acid;

(3R, 4R)-3-Amino-4,5-dimethyl-hexanoic acid;
(3R, 4R)-3-Amino-4,6-dimethyl-heptanoic acid;
(3R, 43)-3-Amino—4.'_l-dimethyl-octanoic acid;
(3R, 4H)-3-A|;nino-4.a-dimethyl-nonanolc acld;
(3R, 4R)-3-Amino-4,9-dimethyl-decanoic acid;
(3R, 4R)-3-Amino-4-cyclopropyl-pentanoic acid;
(3R, 4R)-3-Amino-4-cyclobutyl-pentanoic acid;
(3R, 4R)-3-Amino-4-cyclopentyl-pentanoic acid;

(3R, 4R)-3-Amino-4-cyclohexyl-pentanoic acid;

PCT/IB03/00976 [\/

(3R, 4R)-3-Amino-5-cyclopropyl-4-methyl-pentancic acid;
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(3R, 4R)-3-Amino-5-cyclobutyl-4-methyl-pentanoic acid;

(3R, 4H)-S-Amin0-5-cyclopentyl-4-méthyl-pentanoic acid;
(3R, 4R)-3-Amino-5-cyclohexyl-4-methyl-pentanoic acid;

(3R, 4R)-3-Amino-6-cyclopropyl-4-methyl-hexanoic acid;

| (3R, 4R)-3-Amino-6-cyciobutyl-4-methyl-hexanoic acid;

(éFI. 4R)-3-Amino-6-cyclopentyl-4-methyl-hexanoic acid;
(3R, 4R)-3-Amino-6-cyclohexyl-4-methyl-hexanoic acid;
(3R, 4R)-a-Amino-7-cyclopropyl-4-methyl-heptanoic acid;
(3R, 4R)-3-Amino-7-cyclobutyl-4-methyl-heptanoic acid;

(3R, 4R)-3-Amino-7-cyclopentyl-4-methyl-heptanoic acid;

_ (3R, 4R)-3-Amino-7-cyclohexyl-4-methyt-heptanoic acid;

P

(3R, 4R)-3-Amino-8-cyclopropyl-4-methyl-octanoic acid;
(3R, 4R)-3-Amino-8-cyclobutyl-4-methyl-octanoic acid;

(3R, 4R)-3-Amino-8-cyclopentyl-4-methyl-octanoic acid;
(3R, 4R)-3-Amino-8-cyclohexyl-4-methyl-octanoic acid;

(3R, 4R)-3-Amino-8-cyclopropyl-4-methyl-nonanoic acid;

(3R, 4R)-3-Amino-9-cyclobutyl-4-methyl-nonanoic acld;

20

(3R, 4R)-3-Amino-9-cyclopentyl-4-methyl-nonanoic acid;
(3R, 4R)-3-Amino-8-cyclohexyl-4-methyl-nonanoic acid;
(3R, 4R)-3-Amino-4-methyl-octanoic acid;

(3R, 4R)-3-Amino-4-methyl-nonanoic acid;

(3R, 4R)-3-Amino-4-methyl-decanoic acid;



10

WO 03/082807

PCT/IB03/00976

13

- (3R, 48)-3-Amino-4,5-dimethyl-hexanoic acid;

(3R, 45)-3-Amino-4,6-dimethyl-heptanoic acid;

(3R, 45)-3-Amino-4,7-dimethyl-octanoic acid;

(3R, 45)-3-Amino-4,8-dimethyl-nonanoic acid;

(3R, 48)-3-Amino-4,8-dimethyl-decanoic acid;

(3R, 4S)-3-Ar.nino-4-cyclopropyl-pentanoic gcld;

(3R, 4S)73-Amino-4-cyclobuty|-pentanoic acid;

(3R, 45)-3-Amino-4-cyclopentyl-pentanoic acid;

(3R, 4S)-3-Amino-4-cyclohexyl-pentanoic acid;

(3R, 4S5)-3-Amino-5-cyclopropyl-4-methyi-pentanoic acid;
(3R, 4S)-3-Amino-5-cyclobutyl-4-methyi-pentanoic acid;
(3R, 4S)-3-Amino-5-cyclopentyl-4-methyl-pentanoic acid;’
(3R, 4S)-3-Amino-5-cyclohexyl-4-methyi-pentanoic acid;
(3R, 4S)-3-Amino-6-cyclopropyl-4-methyl-hexanoic acid;
(3R, 45)-3-Amino-6-cyclobutyl-4-methyi-hexanoic acid;
(3R, 4S.)-3-Amlno-e-cycIobeniyl-4-methy|—hexanoic acid;
(3R, 4S)-3-Amino-6-cyclohexyl-4-methyl-hexanoic acid;
(3R, 45)-3-Amino-7-cyclopropyl-4-methyl-heptanoic acid;

(3R, 4S)-3-Amino-7-cyclobutyl-4-methyl-heptanoic acld;

(3R, 4S)-3-Amino-7-cyclopentyl-4-methyl-heptanoic acid;

(3R, 45)-3-Amino-7-cyclohexyl-4-methyl-heptanoic acid;

(3R, 4S)-3-Amino-8-cyclopropyl-4-methyl-octanoic acid;

vV
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(3R, 4S)-3-Amino-8-cyclobutyl-4-methyl-octanoic acid;
(3R, 4S)-3-Amino-8-cyclopentyl-4-methyl-octanoic acid;
(3R, 48)-3-Amino-8-cyclohexyl-4-methyl-octanoic acid;
(3R, 45)-3-Amino-9-cyclopropyl-4-methyl-nonanoic acid;

' (3R, 4S)-3-Aminc-g-cyclobutyl-4-methyl-nonanoic acid;

5
(.';H. 4S)-3-Amino-9-cyc10pemyl-4-meth.yl-nonanoic acld;
(3R, 45)-3-Amino-9-tyclohexyl-4-methyl-nonanoic acid; .
(3R, 4S)-3-Amino-4-methyl-octanoic acid; '
(3R, 4S)-3-Amino-4-meihyl-nonan3ic acid; and

10 (3R, 45)-3-Amino4-methyl-decanoic acid.

This invention also relates to the compounds of the formula IC

o

HOZC Ic

and their pharmacaeutically acceptable salts wherein Rs is defined as
. above and wherein said compounds are selected from the following
compounds and their pharmaceutically acceptable salts:

15
3-Amino-8-methyl-decanoic acid;
3-Amino-6-cyclopropyl-heptanoic acid;
3-Amino-6-cyclobutyl-heptanoic acid;
3-Amino-6-cyclopentyl-heptanoic acid;

20 3-Amino-6-cyclohax.yl-hepianoic acid;

3-Amino-7-cyclopropyl-6-methyl-heptanoic acid;
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* 3-Amino-7-cyclobuty-6-methyi-heptanoic acid;

3-Amino-7-cyclopentyl-6-methyl-heptanoic acid;
3-Amino-7-cyclohexyi-6-methyl-heptanoic acid;
3-Amino-8-cyclopropyl-6-methyl-octanoic acid;

5 3-Amino-8-cyclobutyl-6-methyi-octanoic acid;
3-Amino-8-cyclopentyl-6-methyl-octanoic acid;
3-Amino-8-cyclohexyl-6-methyl-octanoic acld; '
3-Amino-9-cyc|opropy|-67methyl-nonanolc acid;
3-Amino-9-cyclobutyl-6-methyl-nonanoic acid;

10 3-Amino-9-cyclopentyl-6-methyl-nonanolc acid;
3-Amino-9-cyciohexyl-6-methyl-nonanoic acld-;
3-Amino-10-cyclopropyl-6-methyl-decanoic acid;
3-Amino-10-cyclobutyl-6-methyl-decanoic acid;
3-Amino-10-cyclopentyl-6-methyl-decanoic acid;

.15 3-Amipo-10-cyclohexyl-6-methyl-decanoic acid;
3-Amino-6-isopropyl-heptanoic acid;
S-Amino-s.s;dimemyl-nonanolc acid;
3-Amino-6,9-dimethyl-decanoic acid;

(38, 6R)-3-Amino-6-methyl-decanoic acid;

20 (35S, 6R)-3-Amino-6-cyclopropyl-heptanoic acid;
(3S, 6R)-3-Amino-6-cyciobutyl-heptanoic acid;

(3S, 6R)-3-Amino-6-cyclopentyl-heptanoic acid;
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(3S, 6R)-3-Amino-6-cyclohexyl-heptanoic acid;

(3S, 6FI)-3-Ahino-7-cyc|opropyl—6-methyl—heptanoic acid;
(3S, 6R)-3-Amino-7-cyclobutyl-6-methyl-heplanoic acid;
(3S, 6R)-3-Amino-7-cyclopentyl-6-methyl-heptanolc acid;
(35S, 6R)-3-Aminc-7-cyclohexyl-6-methyl-heptanoic acid;
(38, 6R)-3-Amino-8-cyclopropyl-6-methyl-octanoic acid;
(3S, 6R)-3-Amino-8-cyclobutyl-6-methyl-octanoic acid; .
(3S, 6R)-3-Amino-8-cyclopentyl-6-methyl-octanoic acid;
(3S, 6R)-3-Amino-8-cyclohexyl-6-methyl-octanolc acid;
(35, 6R)-3-Amino-9-cyclopropyl-6-methyl-nonanoic acld;
(38, 6R)-3-Amino-8-cyclobutyl-6-methyl-nonanoic acid,
(3S, 6R)-3-Amino-9-cyclopentyl-6-methyl-nonanoic acid;
(3S, 6R)-3-Amino-8-cyclohexyl-6-methyl-nonanoic acid;
(3S, 6R)-3-Amino-10-cyclopropyl-6-methyl-decanoic acid;
(3S, 6R)-3-Amino-10-cyclobutyl-6-methyl-decanoic acid;
(3S, 6R)-3-Amino-10-cyclopentyl-6-methyl-decanoic acid;
(3S, 6R)-3-Amino-10-cyclohexyl-6-methyl-decanoic acid;
(3S, 6R)-3-Amino-6-isopropyl-heptanoic acid;

(35, 6R)-3-Amino-6,8-dimethyl-nonanoic acid;

(3S, 6R)-3-Amino-6,9-dimethyl-decanoic acid;

(3S, 65)-3-Amino-6-methyl-octanoic acid;

(38, 6S)-3-Amino-6-methyi-nonanoic acid;

i
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(3S, 6S)-3-Amino-6-methyl-decanoic acid;
(3S, 68)—3—Amin&écycIopropyl-heptanoic acid;
(3S, BS)-S-Amino.-s-cyciobutyl-heplanoic acid;
(3S, 6S)-3-Amino-6-cyclopentyl-heptanoic acid;
(3S, 6S)-3-Amino-6-cyclohexyl-heptanolc acid;
(3S, BS)-S-Amino-‘I-cycloprﬂpyl-s-methykhaptanoic acid;
(3S, 65)-3-Amino-7-cyclobutyl-6-methyl-heptanoic acid;
(3S, 6S)-3-Amino-7-cyclopentyl-6-methyt-heptanoic acid;
(38, 6S)-3-Amino-7-cyclohexyl-6-methyl-heptanoic acld;
(3S, 6S)-3-Amino-8-cyclopropyl-6-methyl-octanoic acid;
(3S, 68)-3-Amino-B-cycIobutyI-G-methyl-octan.oic acid;
(3S, 6S)-3-Amino-8-cyclopentyl-6-methyl-octanoic acid;
(3S, 68)-3-Amino-8-cyclohexyl-6-methyl-octanoic acid;
(3S, 68)-3-Amino-9-cyclopropyl-ﬁ-methyl—nonanlolc acid,
(3S., QS)-S-Amino-9-cyc|obuty|-6—meth3d—nonanoic acid;
(35, éS)-a-Amino-9-cyclopentyl-s-methyl-nonanoic ac!d;
(3S, 6S)-3-Amino-9-cyciohexyl-6-methyl-nonanoic acid;
(3S, 65)-3-Amino-10-cyclopropyl-6-methyl-decanoic acid;
(3S, 6S)-3-Amino-10-cyclobutyl-6-methyl-decanoic acid;
(3S, 65)-3-Amino-~10-cyclopentyl-6-methyl-decanoic acid;
(38, 6S)-3-Amino-10-cyclohexyl-6-methyl-decanolc acid;

(3S, 6S)-3-Amino-6-isopropyl-heptanoic acid;
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(38, 6S)-3-Amino-6,8-dimethyl-nonanoic acid; and

(38, 65)-3-Amino-6,9-dimethyl-decanoic acid.

This invention also relates to compounds of the formula I;

HO,C '
Mm

HaN

wherein Ry, Rz, and Ry are defined as for formula | above, and the
phamaceutically acceptable salts of such compounds.

Examples of specific embodiments of this invention are the’
following compound of formula IV and its pharmaceutically acceptable
salts: 2-aminomethyl-4-propyl-heptanoic acid.

This invention also relates to compounds of the formula IIA

HaN

Hozcj\/l\/Fh

A

wherein Rs is defined as for formula | above, and the pharmaceutically
acceptable salts of such compounds.

Other specific embodiments of this invention include the following
compounds of the formula lIA and their pharmaceutically acceptable salts:

2-Aminomethyi-4-methyl-7-phenyl-heptanoic acid;
2-Aminomethyl-4-methyi-6-phenyl-hexanolc acid;
2-Aminomethy}-7-(4-fluoro-phenyl)-4-methyl-heptanocic acid;

2-Aminomethyl-7-(3-fluoro-phenyl)-4-methyl-heptanoic acid;
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* 2-Aminomethyl-7-(2-fluoro-phenyl)-4-methyl-heptanoic acid;
2-Aminomethyl-7-(2,4-difluoro-phenyl)-4-methyl-heptanoic acid;
2-Aminomethyl-7-(3,4-diluoro-phenyl)-4-methyk-heptanoic acid;
2-Aminomethyl-4-methyl-7-(2-trifiuoromethyl-phenyl)-heptanoic
acid;
2-Aminomethyl-4-methyl-7-(3-trifluoromethyl-phenyl)-heptanoic
acid;
2-Aminomethyl-4-methyl-7-(4-triflucromethyl-phenyl)-heptanoic
acid;
2-Aminomethyl-4-methyl-6-phenylamino-hexanoic acid;
2-Aminomethyl-4-methyl-7-phenylamino-heptanoic acid;
2-Aminomethyl-4-methyl-8-phenylamino-octancoic acid;

(2R, 4R)-2-Aminomethyl-4-methyl-7-phenyl-heptanocic acid;

(2R, 4R)-2-Aminomethyl-4-methyi-6-phenyl-hexanoic acid;
(2R,4R)-2-Aminomethyi-7-(4-fluoro-phenyl)-4-methyl-heptanoic
acid;

(2R, 4R)-2-Aminomethyl-7-(3-fluoro-phenyl)-4-methyl-heptanoic
acid; '
(2R,4R)-2-Aminomethyl-7-(2-fluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,4R)-2-Aminomethyl-7-(2,4-difluoro-phenyl}-4-methyl-heptanoic
acid; '
(2R,4R)-2-Aminomethyl-7-(3,4-difluoro-phenyl)-4-methyl-heptanoic
acid;
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(2R,4R)-2-Aminomethyl-4-methyi-7-(2-trifluoromethyl-phenyl)-
heptanoic acid;
(2R,4R)-2-Aminomethyl-4-methyl-7-(3-trifluoromethyl-phenyl)-
heptanoic acid;
(2R,4R)-2-Aminomethyl-4-methyl-7-(4-trifluoromethyl-phenyl)-
heptanoic acid;
(2R,4R)-2-Aminomethyl-4-methyl-6-phenylamino-hexanoic acid;
(2R,4R)-2-Aminomethyl-4-methyl-7-phenylamino-heptanoic acid;
(2R,4R)-2-Aminomethyl-4-methyl-8-phenylamino-octancoic acid;
(2R,4S)-2-Aminomethyl-4-methyl-7-phenyi-heptanoic acid;
(2R,45)-2-Aminomethyl-4-methyl-6-pheny-hexanoic acid;
(2R,4S)-2-Aminomethyl-7-(4-fluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,4S)-2-Aminomethyl-7-(3-fluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,45)-2-Aminomethyl-7-(2-fluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,48)-2-Aminomethyl-7-(2,4-difluoro-phenyl)-4-methyl-heptanoic
acid,

(2R ,45)-2-Aminomethyl-7-(3,4-difluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,4S)-2-Aminomethyl-4-methyl-7-(2-trifluocromethyl-phenyl)-
heptanoic acid; '
(2R,48S)-2-Aminomethyl-4-methyl-7-(3-trifluoromethyl-phenyl)-
heptanoic acid;
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' (2R,4S)-2-Aminomethyl-4-methyl-7-(4-trifluoromethyl-phenyl)-

heptanoic acid;

(2R,4S)-2-Aminomethyl-4-methyl-6-phenylamino-hexanoic acid;

(2R,48)-2-Aminomethyl-4-methyl-7-phenylamino-heptanoic  acid;

(2R,4S)-2-Aminomethyl-4-methyl-8-phenylamino-octanoic acid;
(2R, 4S)-2-Aminomethyl-6-cyclohexyl-4-ethyl-hexanolc acid_;
2-Aminomethyi-3-(1-methyl-cyclopropyl)-propionic acid
2-Aminomethyl-3-(1-ethyl-cyclopropyl)-propionic acid
2-Aminomethyl-3-(1-propyl-cyclopropyl)-propionic acid
2-Aminomethyl-3-(1-isopropyl-cyclopropyl)-propionic acid
2-Aminomethy|-3-(:l -butyl-cyclopropyl)-proplonic acid
2-Aminom.ethyl-3-( 1-isobutyl-cyclopropyl)-propionic acld
2-Aminomethyl-3-[1 -(4-methyl-pantyl)-cycIopropyl]-propior.ﬁc acid
2-Aminométhy|-3-(1-methyl-cyclobutyl)-propionic acid
2-Aminomethyl-3-(1 -etﬁyl-cyclobutyl)-propionic ach.:l
2-Aminomethyl-3-('-1 -propyl-cyclobutyl)-propionic acid
2-Aminomethyl-3-(1-methyl-cyclopentyl)-propionic acld
2-Aminomethyl-3-(1-ethyl-cyclopentyl)-propionic acid
2-Aminomethyl-3-(1-propyl-cyclopentyl)-propionic acid
2-Aminomethyl-3-(1-methyl-cyclohexyl)-propionic acid
2-Aminomethyl-3-(1-ethyl-cyclohexyl)-propionic acid
2-Aminomethyl-3-(1-propyi-cyclohexyl)-propionic acld

2-Aminomethyl-4-ethyl-hexanoic acid
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2-Aminomethyl-4-ethyl-5-methyl-hexanoic acid

2-Aminomethyl-4-ethyl-heptanoic acld

2-Aminomethyl-4-ethyl-6-methyl-heptanoic acid

2-Aminomethyl-4-sthyl-octanoic acid

5 2-Aminomethyi-4-ethyl-7-methyl-octanoic acid

2-Aminomethyi-4-ethyl-nonanoic acid |

2—Aminomethyl-4-ethyl—8-methyl-nonanoic_ acid '

2-Aminomethyl-4,4-dimethyi-heptanoic acid

2-Aminomethyl-4,4,8-trimethyl-nonanoic acid

10 2-Aminomethyl-5-ethyl-heptanoic acid

2-Aminomethyl—5-ethyl—@-methyl—heptanolc acid

2-Aminomethyl-7-cyclopropyl-5-ethyl-heptanoic acid

2-Aminomethyl-7-cyclobutyl-5-ethyl-heptanoic acid

2-Aminomethyl-7-cyclopentyl-5-ethyl-heptanoic acid

.1 5 2-AminomethyI;T-cycIohexyl-s-ethyl-heptanolc acid
2-Aminomethyi-5-ethyl-octanoic alcid
| 2-Aminomethyl-5-athyl-7-m.ethyl-octanoic acid
2-Aminomethyi-5-ethyl-nonanoic acid
2-Aminomethyl-5-sthyl-8-methyl-nonanoic acid
fzo 2-Aminomethyl-4-cyclopropyl-butyric acid

2-Aminomethyl-4-(1-methyl-cyclopropyl)-butyric acid

2-Aminomethyl-4-(1-ethyl-cyclopropyl)-butyric acid
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- 2-Aminomethyl-4-cyclobutyl-butyric acid

2-Aminomethyi-4-(1-methyl-cyclobutyl)-butyric acid
2-Aminomethyl-4-{(1-ethyl-cyclobutyl)-butyric acid
2-Aminomethyl-4-cycitopentyl-butyric acid
2-Aminomethyl-4-(1-methyl-cyclopentyl)-butyric acid
2-Aminomethyl-4-(1-ethyl-cyclopentyl)-butyric acid
2-Aminomethyl-4-cyclohexyl-butyric acid
2-Aminomethyl-4-(1-methyl-cyclohexyl)-butyric acid
2-Aminomethyl—4-(1-ethyl-cyclohexyl)—butylic acid
(2R, 4S)-2-Aminomethyi-6-cyclopentyi-4-ethyl-hexanoic acid;
(2R, 4S)-2-Aminomethyl-s-cyclobmyM-ethyl-r.\exanolc acid; an;i
(2R, 4S5)-2-Aminomethyl-6-cyclopropyl-4-ethyl-hexanoic acid.

Other specific embodiments of this invention include the following

compounds of the formula IlA and their pharmaceutically acceptable salts:

2-Aminomethyl-4-methyl-hexanoic acid;
2-Amin'omethyl-4-meﬂ1yl-heplanoic acid;
2-Aminomethyl-4-methyl-octanoic acid;
2-Aminometh'y|-4-methyl-nonanoic acid;
2-Aminomethyl-4-methyl-decanoic acid;

(2R, 4R)-2-Aminomethyl-4-methyl-hexanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-heptanoic acid;

(2R, 4R)-2-Aminomethyl-4-methyi-octanoic acid;
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(2R, 4R)-2-Aminomethyl-4-methyl-nonanoic acid,

(2R, 4R)-2-Aminomethyl-4-methyl-decanoic acid;

(2R, 4S)-2-Aminomethyl-4-methyl-hexanoic acid;

(2R, 4S)-2-Aminomethyi-4-methyl-heplanoic acid;

(2R, 4S)-2-Aminomethyl-4-methyl-octanoic acid,

(2R, 4S)-2-AminomeihyH-methyI-nona-noic acid;

(2R, 4S5)-2-Aminomethyl-4-methyl-decanoic acid; '
2-Aminomethyl-5-cyclopropyl-4-methyl-pentanoic acid;
2-Arninomethyl-S-cycIobutyl-4-methyl-pent.anoic acid;
2-Aminomethyl-5-cyclopentyi-4-methyl-pentanoic acid;
2-Aminomethyl-5-cyclohexyl-4-methyl-pentanoic acid;
2-Aminomethyl-6-cyclopropyi-4-methyi-hexanoic acid;
2-Aminomethyl-6-cyclobutyi-4-methyl-hexanoic acid;
2-Aminomethyl-6-cyclopentyl-4-methyl-hexanoic acid;
2-Aminomethyl-6-cyclohexyl-4-methyl-hexanoic acid;
2-Aminomethyl-7-cyclopropyl-<4-methyl-heptanoic acid;
2-Aminomethyl-7-cyclobutyl-4-methyl-heptanoic acid;
2-Aminomethyl-7-cyclopentyl-4-methyl-heptanoic acid;
2-Aminomethyl-7-cyclohexyl-4-methyl-heptanoic acid;
2-Aminomethyl-8-cyclopropyl4-methyl-octanoic acid;
2-Aminomethyl-8-cyclobutyl-4-methyl-octancic acid; .

2-Aminomethyl-8-cyclopentyl-4-methyl-octanoic acid;
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' 2-Aminomethyl-8-cyclohexyl-4-methyl-octanoic acid;

(2R, 48)-2-Aminomethyl-5-cyclopropyl-4-methyl-pentanoic acid;
(2R, 45)-2-Aminomethyl-5-cyclobutyl-4-methyl-pentanoic acid;
(2R, 4S)-2-Aminomethyl-5-cyclopentyl-4-methyl-pentanoic ;cid;
(2R, 4S)-2-Aminomethyl-5-cyclohexyl-4-methyl-peritanoic acid;
(2R, 48)-2-Aminomethyl-6-cyclopropyl-4-methyl-hexanoic acid;
(2R, 4S5)-2-Aminomethyl-6-cyclobutyl-4-methyl-hexanoic acid;
(2R, 4S)-2—Arr;inomethyl-ﬁ-cyclopentyl-4-mathyl-hexanoic acid,
(2R, 4S)-2-Aminomethyl-6-cyclohexyi-4-methyi-hexanoic acid;
(2R, 4S)-2-Aminomethyl-7-cyciopropyl-4-methyl-heptanoic a,cici;
(2R, 4S)-2-Aminomethyl-?—cyclobutyl-4-methy'l-hoptanolc acid; |
(2R, 4S)-2-Aminomethyl-7-cyclopentyl-4-methyl-heptanolc acid;
(2R, 4S)-2-Aminomethyl-7-cyciohexyl-4-methyl-heptanoic acid;
(2R, 4S)-2-Aminomethyl-8-cyclopropyl-4-methyl-octanoic acid;
(2R, 4S)-2-Aminomefhyl-B-cycIobutyH-methYl-oclanoic acid;
(2R, 4S)-2-Aminomethyl-a-cyclopentyl-4-methyl-oclan9ic acid;
(2R, 4S)-2-Aminomethyl-8-cyciohexyl-4-methyl-octanoic acld;
(2R, 4R)-2-Aminomethyt-5-cyclopropyl-4-methyl-pentanoic acid;
(2R, 4R)-2-Aminomethyl-5-cyclobutyl-4-methyi-pentancic acid;
(2R, 4R)-2-Aminomethy}-5-cyclopentyl-4-methyl-pentanocic 'acid;
(2R, 4R)-2-Aminomethyi-5-cyclohexyl-4-methyl-pentanoic acid;

(2R, 4R)-2-Aminomethyl-6-cyclopropyl-4-methyl-hexanoic acid;

PCT/IBO3NN9T6
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(2R, 4R)-2-Aminomethyl-6-cyclobutyl-4-methyl-hexanoic acid;
(2R, 4H)-2-Aminomethyl-B-cycIOpentyH—methyl—hexanoiq lacid;
(2R, 4Fl)-2-Aminomethyl-B-cyclohexyl-il-methyl-hexanoic acid;
(2R, 4H)-2-Aminomethyl-?-cyclopmpyH-methyl-heplanoié acid;

(2R, 4R)-2-Aminomethyl-7-cyclobutyl-4-methyl-heptanoic acid;

5
(2R, 4R)-2-Aminomethyl-7-cyclopentyl-4-methyl-heptanoic acid;
(2R, 4R)-2-Aminomethyl-7-cyclohexyl-4-methyl-heptanoic acid;
(2R, 4R)-2-Aminomethy}-8-cyclopropyl-4-methyl-octanoic acid;
(2R, 4H)-2-Aminomethyl-s-cyclobl.ityl-ﬂn;myl-octanolc acid;

10 (2R, 4R)-2-Aminomethyl-8-cyclopentyl-4-methyl-octanoic acid; and

(2R, 4R)-2-Aminomethyl-8-cyclohexyl-4-methyl-octanoic acid.
This invention also relates to compounds of the formula 1}

HeN Ra
COH Il

and their pharmaceutically acceptable salts, wherein R; is defined as for

Y

15 formula | above.

This invention also relates to compounds of the formula IV

and their pharmaceutically acceptable salts, wherein Ry and Rs; are
defined as for compounds of the formula | above.

Other specific embodiments of this invention include the following

20
compounds of the formula IV and their pharmaceuticaily acceptable salts:
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" 2-Aminomethyl-6-cyclopropyi-5-methyi-hexanoic acid;

2-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
2-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
2-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
2-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
2-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
2-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid; '
2-Aminomethyi-7-cyclohexyl-5-methyl-heptancic acid;
2-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
2-Aminomethyl-8-cyclobutyl-5-methyl-octancic acid;
2-Aminomethyl-a-cyclopentyl-s-moﬂ'nyl-octano-ic acid;
2-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
2-Aminomsthyl-5-methyl-heptanoic acid;
2-Aminomethyl-5-methyl-octanoic acid;
2-AmIr?omethyl-s-mothyl-heptanoic acid;
2-Aminomethyl-5-methyl-nonanolc acid;

(2R, 6S)-2-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic .acld;
(2R, 6S)-2-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(2R, 6S)-2-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(2R, 68)-2-Aminomethyl-6~cyclohexyl-5-methyl-hexanoic acid;
(2R, 68)-2-Aminomethyl-?-cyclopropyl-s-methyl-ﬁeptanolc acid;

(2R, 6S)-2-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
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(2R, 6S)-2-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
(2R, 65)-2-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(2R, 65)-2-Aminomethyl-8-cyclopropyk-5-methyl-octanoic acid;
(2R, 6S)-2-Aminomethyl-8-cyciobutyl-5-methyl-octanoic a&d;
(2R, 6S)-2-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(2R, GS)-2-Aminomethy!-a-cyclohexyl-é-methﬂ-octanoié acid;
(2R, 65)-2-Aminomethyl-5-methyl-heptanoic acid; !

(2R, 658)-2-Aminomethyl-5-methyl-octanoic acid;

(2R, 68)-2-Aminomelhyl-s-rnethyl-heptanoic acid;

(2R, 6S)-2-Aminomethy}-5-methyl-nonanoic acid;

(2R, 6R)-2-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid.;
(2R, 6R)-2-Aminomethyl-6-cyclobutyl-5-methyi-hexanoic acid;
(2R, 6R)-2-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(2R, 6R)-2-Aminomethyl-6-cyclohexyl-5-mathyl-hexanoic acld;
(2R, 6R)-2-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(2R, 6R)-2-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(2R, 6Fl)-2-Aminomethyl-?-cg.(clopemyl-5-mathy|-hep1anoic acid;
(2R, 6R)-2-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(2R, 6R)-2-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
(2R, 6R)-2-Aminomethyi-8-cyclobutyl-5-methyi-octanoic acid;
(2R, 6R)-2-Aminomethyl-8-cyclopentyi-5-methyl-octanoic acid;

(2R, 6R)-2-Aminomethyi-8-cyclohexyl-5-methyl-octanoic acid;
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(2R, 6R)-2-Aminomethyl-5-methyl-heptanoic acid;

(2R, 6R)-2-Aminomethyl-5-methyl-octanoic acid;
(2R, 6R)-2-Aminomethyl-5-methyl-heptanoic acid; and
(2R, 6R)-2-Aminomethyl:5-methyl-nonanoic acid. -

This invention also relates to a pharmaceutical composition
comprising a therapeutically effective amount of a compound of the
formula I, 1A, 1A-1, |A-2, IB, IC, I, NA, Hll, or IV, or a pharmaceutically '
acceptable salt thereof, and a pharmaceutically acceptable carrier.

This invention also relates to a method of treating a disorder or
condition selecied from epilepsy, faintness attacks, fibromyalgia,
hypokinesia, cranial disorders, hot flashes, essential tremor, chemical
dependencies and addictions, (e.g. dependencies on or addictions to
alcohol, amphetamines (or amphetamine-ike substances) caffeine,
cannabis, cocaine, heroin, hallucinogens, tobacco, inhalants and aerosol
propellants, nicotine, opioids, phenylglycidine derivatives, sedé_tives.
hypnotics, benzodiazepines and other anxiolytics), and withdrawal
syr-nptoms associated with such depencies or addictions, addictive
behaviors such as gambling; migraine, spasticlty, arthritis, irritable bowel
syndrome (IBS), chronic pain, acute pain, neuropathic pain, vascular
headache, sinus headache, inflammatory disorders (e.g., rheumatoid
anhritis, osteoarthrilis, psoriasis) diuresis, premenstrual syndrome,
premenstrual dysphoric disorder, tinnitis, and gastric dama‘go n a
mammal, including a human, comprising administering to & mammal In
need of such treatment a therapeutically effective amount of a compound
of the formulal, A, 1A-1, 1A-2, IB, IC, Ui, lIA, lll, or IV, or a
pharmacettically acceptable salt thereof.

The present invention also covers treating -neurodegenerative
disorders termed acute brain injury. These include but are not limited to:
stroke, head trauma, and asphyxia.
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Stroke refers to a cerebral vascular disease and may also be
referred to as a cerebmal vascular incident (CVA) and includes acute
thromboembolic stroke. Stroke inciudes both focal and global-ischemia.
Also, included are transient cerebral ischemic attacks and other cerebral
vascular problems accompanied by cerebral ischemia, such as those that
occur in patiets undergoing carotid endarlerectomy or other -
cerebrovascular or vascular surgical procedures, or diagnostic vascular
procedures including cerebral angiography and the like.

Compounds of the formulas |, 1A, 1A-1, 1A-2, IB, IC, I, lIA, N, and
IV, are ailso useful in the treatment of head trauma, spinal cord trauma, or
injury from general anoxia, hypoxia, hypoglycemia, hypotension as well as
similar injuries seen during procedures. from embole, hyperfusion, and
hypoxia. They are also useful in preventing neuronal damage that occurs
during cardiac bypass surgery, in incidents of intracranial hemorrhage, in
perinatal asphyxia, in cardiac arrest, and status epilepticus. '

This invention also relates to a method of treating a disorder or
condition selected from the group consisting of delerium, dementia, and :
amnestic and other cognitive or neurodeg_enerative disorders, such as
Parkinson's disease (PD), Huntington's disease (HD), Alzheimer's
disease, senile dementia, dementia of the Alzhelmer's type, memory
disorder, vascular dementia, and other dementias, for example, due to
HIV disease, head trauma, Parkinson's disease, Huntington's disease,
Pick's disease, Creutzfeldt-Jakob disease, or due to multiple aetiologles;
movement disorders such as akinesias, dyskinesias, including familial
paroxysmal dyskinesias, spasticities, Tourette’s syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal
movement disorders such as medication-induced movement disorders, for
example, neuroleptic-induced Parkinsonism, neuroleptic malignant
syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced
postural tremour, Down's syndrome; demyelinating diseases such as
multiple sclerosis (MS) and amyiolateral sclerosis (ALS), peripheral'
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neuropathy, for example diabetic and chemotherapy-induced-neuropathy,
and postherpetic neuralgia, trigeminal neuralgia, segmental or intercostal
neuralgia and other neuralgias; and cerebral vascular disorders due to
acute or chronic cerebrovascular damage such as cerebral infarction,
subarachnoid haemorrhage or _cerebrdl oedema in a mammal, including a
human, comprising administering to said mammal an amount of a
compound of the formula |, IA, 1A-1, IA-2, IB, IC, II, IA, Iil, or IV, or a
pharmacaeutically acceptable salt thereof, thét is effective in treating such
disorder or condition. ' '

Pain refers to acute as well as chronic pain. Acute pain is usually

short-lived and is associated with hyperactivity of the sympathetic nervous
system, Examples are postoperative' pain, and allodynia. Chronic pain is

usually defined as pain persisting from 3to 6 months and includes -

somatogenic pain and psychogenic pain. Other pain is nociceptive.
Examples of the types of pain that can be treated with the
compounds of formulas i, IA, I1A-1, IA-2, IB, IC, 1i, 1IA, lll, and IV of the
present invention and their pharmaceutically acceptable salts include pain
resulting from soft tissue and peripheral damage, such as acute trauma,
pain associated with ostecarthritic and rheumatoid arthritis, musculo-
skeletal pain, such as pain experienced after trauma; spinal pain, dental
pain, myofascial pain syndromes, episiotomy pain, and pain resulting from

bums; deep and visceral pain, such as heart pain, muscle pain, eye pain,

orofacial pain, for example, odontalgia, abdominal pain, gynaecological
pain, for example, dysmenorrhoea, labour pain and pain assoclated with
endometriosis; pain associated with nerve and root damage, such as pain
associated with peripheral nerve disorders, for example, nerve entrapment
and brachial plexus avulsions, amputation, peripheral neuropathies, tic
douloureux, atypical facial pain, nerve root damage, trigeminal neuraigia,
neuropathic lower back pain, HIV related neuropathic pein, cancer related
neuropathic pain, diabetic neuropathic pain, and arachnoiditis; neuropathic
and non-neuropathic pain associated with carcinoma, often referredt as
cancer pain; central nervous system pain, such as pain due to spinal cord
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or brain stem damage; lower back pain; sciatica; phantom limb pain,
headache, including migraine and other vascular headaches, acute or
chronic tension headache, cluster headache, temperomandibular pain and *
manxillary sinus pain; pain resulting from ankylosing spondylnlis' and gout;
pain caused by increased blader contractions; post operative pain; scar

pain; and chronic non-neuropathic pain such as pain associated with .

fibromyalgia, HIV, rheumatoid and osteoarthritis, anthralgia and myalgia,
sprains, strains and trauma such as broken bones; and post surgical pain .

Still other pain is caused by injury or infection of peripheral sensory
nerves. It includes, but is not limited to pain from peripheral nerve trauma,
herpes virus infection, diabetes mellitus, fibromyalgia, causalgia, plexus
avulsion, neuroma, limb amputation, and vasculitis. Neuropathic pain is
also caused by nerve damage from chronic alicoholism, human
immunodeficiency virus infection, hypothyroidism, uremia, or vitamin
deficiencies. Neuropathic pain includes, but is not limited to paln caused
by nerve injury such as, for example, the pain diabetics suffer from.

Psychogenic pain is that which occurs without an organic origin -

such as low back pain, atypical facial pain, and chronic headache.

Other types of pain are: inflammatory pain, osteoarthritic pain,
trigeminal neuralgia, cancer pain, diabetic neuropathy, restless leg
syndrome, acute herpetic and postherpetic neuralgia, causalgia, brachial
plexus avulsion, occipital neuralgia, gout, phantom limb, bum, and other
forms of neuralgia, neuropathic and idiépathic pain syndrome.

The compounds of the invention are also useful in the treatment of
depression. Depression can be the result of organic disease, secondary to
strass associated with personal loss, or idiopathic in origin. There is a
strong tendency for familial occurrence of some forms of depression
suggesting a mechanistic cause for at least some forms of depression.
The diaghosis of depression is made primarily by quantification of
alterations in patients’ mood. These evaluations of mood are generally

performed by a physician or quantified by a neuropsychologist uslng'
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validated rating scalés. such as the Hamilton Depression Rating Scale or
the Brief Psychiatric Rating Scale. Numerous other scales have been
developed 1o quantify and measure the degree of mood alterations in
patients with depression, such as insomnia, difficulty with concentration,
lack of energy, feelings of worthlessness, and guilt. The standards for
diagnosis of depression as well as all psychiatric diagnoses are collected
in the Diagnostic and Statistical Manual of Mental Disorders (Fourth
Edition) referred to as the DSM-IV-R manual published by the American
Psychiatric Association, 1994.

This invention also relates to a method of treating a disorder or

condition selected from the group consisting of mood disorders, such as
depression, or more particularly, dep'ressive disorders, for example, single

episodic or recurrent major depressive disorders, dysthymic disorders,

depressive neurosis and neurotic depression, melancholic depression,
including anorexia, weight loss, insomnia, early moming waking and
psychomotor retardation, atypical depression (or reactive deprdssion).
including increased appetite, hypersomnia, psychomotor agitation or
irritability, seasonal affective disorder and pediatric depression; or bipolar
disorders or manic depression, for example, bipolar | disorder, bipolar Il
disorder and cyclothymic disorder; conduct disorder and disruptive
behavior disorder; anxiety disorders, such as panic disorder with or
without agoraphobia, egoraphobia without history of panic disorder,
specific phobias, for example, specific animal phobias, soclal anxiety,
social phobia, obsessive-compulsive disorder, stress disorders, including
post-traumatic stress disorder and acute stress disorder, and generalized
anxiety disorders; borderline personality disorder; schizophrenia and
other psychotic disorders, for example, schizophreniform disorders,
schizoaffective disorders, delusional disorders, brief psychotic disorders,
shared psychotic disorders, psychotic disorders with delusions r
hallucinations, psychotic episodes of anxiety, anxiety associated with
psychosis, psychotic mood disorders such as severe major depressive
disorder; mood disorders associated with psychotic disorders such as

Q.
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acute mania and depression associated with bipolar disorder, mood
disorders associated with schizophrenia; behavioral disturbances
associated with mental retardation, autistic disorder, and conduct disorder
in a mammal, including & human, comprising administe;'irig to said
mammal an amount of a compound of the formula [, |A, 1A-1, IA-2, IB, IC,
I, NA, I, or IV, or a pharmaceutically acceptable salt thereof, that is -
effective in treating such disorder or condition.

The compounds of the invention are al;so useful in the treatment of
sleep disorders. Sleep disorders are disturbances that affect the ability to
fall and/or stay asleep, that invoives sleeping too much, or that result in
abnomal behavior associated with sleep. The disorders include, for
example, insomnia, drug-associated sieeplessness, hypersomnia,
narcolepsy, sleep apnea syndromes, and parasomnias.

This invention also relates to a method of treating a disorder or
condition selected from the group consisting of sleep disorders (e.g.,
insomnia, drug-associated sleeplessness, REM sleep disorders,
hypersomnia, narcolepsy, sleep-wake cycle disorders, sleep apnea .
syndromes, parasomnias, and sleep disorders associated with shift work
and iregular work hours) a mammal, including a human, comprising
administering to said mammal an amount of a compound of the formula |,
1A, 1A-1, 1A-2, 1B, IC, 1L, lIA, Ill, or IV, or a pharmaceutically acceptable
salt thereof, that is effective in treating such disorder or condition.

Compounds of formulas |, |A, J1A-1, 1A-2, IB, IC, I, UIA, lll, and IV
contain at least one chiral center and therefore may exist in different
enantiomeric and diastereomeric forms. This invention relates to all
optical isomers and all stereoisomers of compounds of the formulas |, 1A,
1A-1, 1A-2, 1B, IC, I, lIA, Ill, and IV, both as racemic mixtures and as
individual enantiomers and diastereoisomers of such compounds, and
mixtures thereof, and to all pharmaceutical compositions and methods of
treatment defined above that contain or employ them, respectively.
Individual isomers can be obtained by known methods, such as optical
resolution, optically selective reaction, or chromatographic separation in’
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the preparation of the final product or its intermediate.  individual
enantiomers of the compounds of this invention may have advaniages, as
compared with the racemic mixtures of these compounds, in the treatment
of various disorders or conditions.

The present invention also includes isotopically labelled
compounds, which are identical to those recited in formulas |, A, 1A-1, 1A-
2, 1B, IC, I, lIA, lil, and IV, but for the fact that one or more aioms are
replaced by an atom having an atomic mass or mass number different
from the atomic mass or mass number usually found in nature. Examples -
of isotopes that can be incorporated into compounds of the present
invention include isotopes of hydrogen, carbon, nitrogen, oxygen,

_phosphorous, sulfur, fluorine and chiorine, such as *H, *H, *C, ''C, C,

15y 80, 70, 3'p, P, *s, '°F, and *Cl, respectively. Compounds of the -
present invention, prodrugs thereof, and phamnacsutically acceptabie salts
of said compounds or of Said prodrugs which contain the aforementioned
isotopes and/or other isotopes of other atoms are within the scope of this -
invention. Cerlain isotopically labelled compounds of the present
invention, for example those into which radioactive isotopes such as *H
and ™C are incorporated, are useful in drug and/or substrate tissue
distribution assays. Tritiated, i.e.. °H, and carbon-14, i,e,, "C, isotopes
are particularly preferred for their ease of preparation and detectability.
Further, substitution with heavier isotopes such as deuterium, j.8,, h, can
afford certain therapeutic advantages resulting from greater metabolic
stabliity, for example increased in vivo half-life or reduced dosage
requirements and, hence, may be preferred in some circumstances.
Isotopically labelled compounds of formula | of this invention and prodrugs -
thereof can generally be prepared by carrying out the procedures
disclosed in the Schemes and/or in the Examples and Preparations below,
by substituting a readily available isotopically labelled reagent for a non-
isotopically labelled reagent.

The term “alkyl”, as used herein, unless otherwise indicated,
includes saturated monovalent hydrocarbon radicale having straight,
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branched or cyclic moieties or combinations thereof. Examples of “alkyl™
groups include, but are not limited to, methyl, ethyl, propyl, isopropyl,
butyl, iso- sec- and ter-butyl, pentyl, hexyl, heptyl, 3-ethylbutyi,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbomyl, and
5 the like.

WO 03/082807 PCTNBO300976 0&/

. The term “alkoxy”, as used herein, unless otherwise indicated,
means "alkyl-O-", wherein “alkyl” is as defined above. Examples of
'alkoxf: groups include, but are not limiled to, methoxy, ethoxy, propoxy,
butoxy and pentoxy.

. 10 The term "reating”, as used harein, refers to reversing, alleviating,
inhibiting the progress of, or preventing the disorder or condition to which
such term applies, or preventing one or more symptoms of such condition
or disorder. The term “treatment”, as used herein, refers to the act ‘of'
treating, as “treating” is defined immediately above.

15 Because amino acids are amphoteric, phamacologically
compatible salts can be salts of abpropriate inorganic or organic acids, for
example, hydrochloric, sulphuric, phosphoric, acetic, oxalic, lactic, citric, -
malic, salicylic, malonic, maleic, succinic, and ascorbic. Starting from
corresponding hydroxides or carbonates, salts with aelkali metais or

20 alkaline earth metals, for example, sodium, potassium, magnesium, or
calcium are formed. Saits with quaternary ammonium ions can also be
prepared with, for example, the tetramethyl-ammonium ion.

The effectiveness of an orally administered drug is dependent upon

the drug's efficient transpont across the mucosal epithelium and its stability

25 in entero-hepatic circulation. Drugs that are effective after parenteral

administration but less effective orally, or whose plasma half-life is
considered too short, may be chemically modified into a prodrug fom.

A prodrug is a drug-that has been chemically modified and may be

biologically inactive at its site of action, but which may be degraded or

30 modified by one or more enzymatic or other in vivo processes to the
parent bioactive form. '
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" This chemically modified drug, or prodrug, should have a different
pharmacokinetic profile than the parent drug, enabling easier absorption
across the mucosal epithelium, better salt formulation and/or solubility,
improved systemic slabilty (for an increase in plasma half-life, -for
example). These chemical modifications may be

1) ester or amide derivatives which may be cleaved by, for example,
esterases or lipases. For ester derivatives, the ester is derived from
the carboxylic acid moiety of the drug molecule by known means.
For amide derivatives, the amide may be derived from the
carboxylic acid molety or the amine moiety of the drug moleciile by
known means.

2)  peptides which .may be recognized by specific or nonspecific
proteinases. A peptide may be coupled to the drug molecuie via
amide bond formation with the amine or carboxylic acid moiety of
the drug molecule by known means.

3) derivatives that accumulate at a site of action through membrane
selection of a prodrug form or modified prodrug form, '

4) any combination of 1 to 3.

Current research in animal experiments has shown that the oral
absorption of certain drugs may be Increased by the preparition of “soft”
quatemary salts. The quatemary salt is termed a “soft” quatemary salt

since, unlike normal quatemary salts, e.g., R-Nt(CHz3)3, it can release the
active drug upon hydrolysis.

*Soft” quaiemary salls have useful physical properties compared
with the basic drug or its salts. Water solubility may be increased
compared with other salts, such as the hydrochloride, but more important
there may be an increased absorption of the drug from the intestine.
Increased absorption is probably due to the fact that the “soft” quatemary
salt has surfactant properties and is capable of forming micelles and
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unlonized ion pairs with bile acids, etc., which are able to penetrate the -
intestinal epithelium more effectively. The. prodrug, after absomption, is
rapidly hydrolyzed with release of the active parent drug.

Prodrugs of compounds of formulas [, 1A, 1A-1, IA-2, IB, IC, I, lIA,
iB, and IV are included within' the scope of this invention. Prodrugs and
soft drugs are known in the ant (Palomino E., Drugs of the Future,
1990;15(4):361-368). The last two citations are hereby incorporated by

reference.

Cenain of the compounds of the present invention can exiet in
unsolvated forms as well as solvated forms, including hydrated forms. In
general, the solvated forms, including hydrated forms, are -equivalent to
unsolvated forms and are intended to b.a'encompassad within the scope -
of the present invention. .

Detalled Descrlm' lon of the Invention

The compounds of this invention can be prepared as described -.
below. In the reaction schemes and discussion that follow, structurai
formulas I, 1A, 1A-1, 1A-2, IB, IC, II, liA, 1ll, and 1V, and the radicais Ry, R,
Rs, R4 Rs and Re, unless otherwise indicated, are defined as above.

Diversé methods exist for the preparation of chiral and racemic fi-
amino acids. Such methods can be found in *Enantioselective Synthesis
of B-Amino Acids®, Juaristi, Eusebio; Editor. USA, 1997, Wiley-VCH, New

York, N.Y.
The methods described below are illustrative of methods that can
be utilized for the preparation of such compounds but are not limiting in

scope.
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Method A

0 . NH,
R. R malonicacid R, _R
Ry Xy ammonium acetate Ha\%}J\,POzH

1 1A

According to the procedure of Lazér, et al, Synth. Commun, 1998,

28(2), 219-224, compounds of the formula IA can be prepared by heating

5 to reflux compounds of the formula 1in a aicoholic solvent such as

ethanol, in the presence of mailonic acid and ammonium acetate.

Aldehydes of the formula 1 can be prepared from commaercially available
materials using methods well known to those of skillin the art.

Compounds that can be made by the above method include, but
10 are not limited to the following:

3-Amino-6-cyclopropyl-5-methyl-hexanoic aciq:
3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
3-Amino-6-cyclopentyl-5-methyl-hexanocic acid;
3-Amino-6-cycliohexyl-5-methyl-hexanoic acid;
15 3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;
3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;
3-Amino-7-cyciopentyl-5-methyi-heptanocic acid;
3-Amino-7-cyclohexyl-5-methyl-heptanoic acid;
3-Amino-8-cyclopropyl-5-methyl-octanoic acid
20 3-Amino-8-cyclobutyl-5-methyl-octanok acid;
3-Amino-8-cyclopentyl-5-methyl-octanoic acid;
3-Amino-8-cyciohexyl-5-methyl-octanoic acid;

3-Amino-6-cyclopropyl-5,5-dimethyi-hexanoic acid;
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3-Amino-6-cyclobutyl-5,5-dimethyl-hexanoic acid;

3-Amino-6-cyclopentyl-5,5-dimethyl-hexanoic acid;
3-Amino-6-cyclohexyl-5,5-dimethyl-hexanoic acid;
3-Amino-7-cycIopropyl-5,5-dim;1hy|-hep1anoic acid;
3-Amino-7-cyclobutyl-5,5-dimethyl-heptanocic acid,;
3—Amlno-7-cyclopentyl-s,s-dimethyl-hep.)tanoic acid; and

3-Amino-7-cyclohexyl-5,5-dimethyi-heptanoic acid. -
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Methbd B
(o]

'>(\¢° RE@\/CO‘JPG
Rg™ "Ry
3 4
PﬁLN"Ph
H
5

Ph
PI,LJ
Ry Rl 2 Hydrogenolysis N _cops
"Colvcozpe ' [
1
7 Re

o )

6
, . h
NH,
Fr>Tsl oo
Rs * = chiral center
1A
5 The use of chiral amine additions to «,f-unsaturated sysiems as a

synthetic approach to i-amino acids, as illustrated in Method B above, has

been described previously (see, 6.g., S. G. Davies et al, J. Chem. Soc.

Chaem. Commun, 1153, 1993; S. G. Davies, Synieit, 1994,

117; Ishikawa

et al, Syniett, 1898, 1291; Hawkins, J. Org. Chem., 1885, 51, 2820).
10 Referring o Method B above, compounds of the formulalA can be

prepared from the corresponding compounds of the formula 7, wherein
PG represents a suitable ester protecting group that can be removed by
hydrolysis or hydrogenolysis, using conditions well known to those of skill
in the arl. (See T. W. Greene and P. G. M. Wuts., “Protective groups in
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organic synthesis", Wiley, 1891 for a detailed description for the formation
and removal of suitable protecting groups). For example, this reaction can
be conducted under hydrolytic conditions by treatment with an appropriate
acid, such as hydrochloric acid or sulfuric acid, at a temperature from
about room temperature to about the reflux temperature of the reaction
mixture, preferably at the reflux temperature, or by treatment with an
appropriate inorgenic base, such as sodium hydroxide, potassium
hydroxide, or lithium hydroxide, preferably sodium hydroxide, at &
temperature from about room temperature to about the reflux temperature,
preferably at about room temperature. This reaction Is preferably carrled
out using hydrochloric acid at the reflux temperature. When PG is t-butyl,
howsver, the reaction is preferably chrriel.:l.out In trifluoroacetic acid (TFA).

When PG is a basic group, the hydrolysis can be carried out under basic -

conditions, using methods well known to those of skill in the art, for
example, using sodium or potassium hydroxide.

Compounds of the formula 7 can be prepared from the
comresponding compounds of the formula 6 using hydrogenolysis
conditions that are well known to those of skill in the art. For example, this
reaction can be carried out by treating the compounds of formula 6 with a
palladium metal catalyst, such as, for example, palladium hydroxide on
carbon, or palladium on carbon, or with Raney Nickel, in a solvent such
as, for example, methanol, ethanol or tetrahydrofuran, under an
atmosphere of hydrogen (between about 1 and 5 atmospheres of
pressure) to give the desired compound of formula 7. Preferably, the
reaction is carried out using palladium on carbon in ethano! under about 1

atmosphere of hydrogen.

Compounds of the formula 6 can be prepared by treating the
corresponding compounds of formula 4 with an appropriate amine such as
(R)-{+)-N-benzyl-a-methylbenzylamine, (S)-(-)-N-benzyl-a-methylbenzyla-
mine after lreatment with an appropriate base such as lithum
diisopropylamide, n-butyl lithium, or Ilithium or potassium

3
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bis(trimethylsilyllamide, in a solvent such as ethyl ether, or, preferably,
tetrahydrofuran (THF), at a temperature from about —80°C 1o about 25°C,
and then adding the appropriate compound of formula formula 4. The
stereochemistry about the nitrogen of the amine will determine the
stereochemistry about the nitrogen of the final product. Preferably, this
reaction is carried out using either (R)-(+)-N-benzyl- a-methylbenzylamine,
(S)-(-)-N-benzyl- a-methyibenzylamine, after depmtonafion with n-butyl-
lithium in tetrahydrofuran, at a temperature of about -78 °C, according to
method described by Bull, Steven D,; Davies, Stephen G.; and Smith,
Andrew D, J Chem. Soc., Perkin Trans. 1, 2001, 22, 2931-2038.
Preferably, this reaction is carried out using either (H)-(+)-N-benz§l- o-
methylbenzylamine, or (8)-(-)-N-benzyl- a-methylbenzylemine, after
deprotonation with n-butyk-lithium in tetrahydrofuran, at a temperature of .
about -78 °C, according to method described by Bull, Steven D.; Davies,
Stephen G.; and Smith, Andrew D, J. Chem. Soc., Perkin Trans. 1, 2001,
22, 2931-2938.

Compounds of the formula 4 can be prepared from the
comesponding compounds of formula3 by treating them with an
appropriate phosphonate ester in the presence of a suitable base such as
sodium bhydride, lithium diisopropylamide, or triethyl amine and either
lithium chioride or lithium bromide, in a solvent such as ether or THF.
Preferably, the compound of formula 3 is reacted with a phosphonate
aster (ALK = methyl, ethyl, isopropyl, benzyl or the like) in the presence of
lithium bromide and triethylamine in tetrahydrofuran at about room
temperature. Compounds of the formula 3 can be prepared from
commercially available materials using methods well known to those of
skill in the art. It will be appreciated that compounds of the formula 3 may
possess one or more stereogenic centers. Using the above described
method, compounds with specific stereochemical configurations can be

prepared.
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Compounds that can be made by this method include, but are not.

limited to the following:

(3S,5R)-3-Amino-6-cyclopropyl-5-methyl-hexanoic acid;

{38,5R)-3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;

. (38,5R)-3-Amino-6-cyclopentyl-5-methyi-hexanoic acid;

(3S,5R)-3-Amino-6-cyclohexyl-5-methyl-hexanoic acid;
(3S,5R)-3-Amino-8-cyclopropyl-5-methyl-octanoic acid;
(35.5R)-3-Amino-8-cyclobutyi-5-methyl-octanoic acid;
(és.5n)-3-Amino-a-cyc|openn}|-5-memy|-octanoic acid;
(3S,5R)-3-Amino-8-cyclohexyl-5-methyl-octanoic acid;
(35.,5S)-3-Amino-6-cyclopropyl-5-methyi-hexanoic acid;
(3S,58)-3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
(3S,58)-3-Amino-6-cyclopentyl-5-methyl-hexanoic acid;
(35,5S)-3-Amino-6-cyclohexyi-5-methyl-hexanoic acid;
(3S,58)-3-Amino-8-cyclopropyl-5-methyl-octanoic acid;
(3S,55)-3-Amino-8-cyclobutyl-5-methyl-octanoic acid;
(3S,55)-3-Amino-8-cyclopentyl-5-methyl-octanoic acid;
(3S,5S)-3-Amino-8-cyclohexyl-5-methyl-octanoic acid;
(3S)-3-Amino-6-cyclopropyl-5,5-dimethyl-hexanoic acid;
(35)-3-Amino-6-cyclobutyl-5,5-dimethyl-hexanoic acid;
(SS)-S-AmIno-G-cycloper;tyl-s.5-dimethy|-hex§|noic acid;

(35)-3-Amino-6-cyclohexyl-5,5-dimethyl-hexanoic acid;
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(3S)-3-Amino-7-cyclopropyl-5,5-dimethyl-heptanoic acid; :
(3S)-3-Amino-7-cyclobutyl-5,5-dimethyl-heptanoic acid;
(3S)-3-Amino-7-cyclopentyl-5,5-dimethyl-heptanoic acid; and

(35)-3-Amino-7-cyclohexyl-5,5-dimethyl-heptanoic acid.

Ry 0 lA O O '
S(\i Base, PGO,CCHoLG N .
SR R
10 PACC P
1

Hydrolysis
Ry Ry
»-NHCORg DPPA, alcohol COgH
R:>(FI1\E - n><n\,[°q
3 COxPQ . 12 PG
Hydrolysis
Ry 1
s NHg
R Ry H * = chimal center
1A

The diastereoalkylation of imides such as those of formula 10 to
afford chiral succinate analogs such as those of formula 11 has been

10 previously described as an approach to preparing p-amino acide (see,
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e.g., Evans et al, J. Org. Chem., 1999, 64, 6411; Sibi and Deshpande, J.

Chem. Soc. Perkin Trans 1., 2000, 1461; Arvanitis et al, J. Chem. Soc.
Perkin Trans 1., 1998, 521).

Compounds of structure 11 can be prepared from compounds of
structure 10 in the presence of a suitably derived ester (PG as defined
above, LG = Br or | or CI) such as, for example, t-butyl bromoacetate,
benzyl bromoacetate with an organometallic. base such as, for example,
lithium diisopropylamide or lithium Dbis(trimethylsilyl)amide or sodium
bis(trimethylsilyl)amide and the like in a solvent such as, for example,
tetrahydrofuran, ether, and the like. The reaction can be caried out using
sodium bis(trimethyisily)amide in tetrahydrofuran at -78°C and treatment
of the resultant anion intermediate with 1-buty! bromoacetate at -78°C to

-30°C.

Compounds of the formula 12 can be prepared by hydrolysing the
corresponding compounds of formula 11 in the presence of lithium
hydroxide and hydrogen peroxide in'a solvent such as water or THF, at a _
temperature from about 0 °C to about room temperature. Preferably, this |
reaction is carried out uéing hydroge'.n peroxide and lithium hydroxide In
aqueous tetrahydrofuran at about 0°C according to the method described
in the IHerature (See Yuen P-W., Kanter G.D.,, TaylorC.P., and
Vartanian M.G.,  Bicorganic and  Medicinal  Chem.  Lett,
1994;4(6):823-826).

Treatment of a compound of the formula 12 with
diphenylphosphorylazide in the presence of a suitable alcohol such as
{-butanol, benzyl alcohol or p-methoxybenzyl alcohol, in a suitable solvent
such as toluene, benzene, or THF, at a temperature from about 50 *C to
about the reflux temperature of the reation mixture yields the
corresponding compound of formula 13 wherein R is methyl, ethyl, t-butyl,
benzyl, or p-methoxybenzyl. R; is dependent on the choice of the alcohol
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used. Preferably, this reaction is carried out using a toluene solvent in the
presence of p-methoxybenzyl alcohol under refluxing conditions.

Compounds of the formula 13 can be converted into the desired
compounds of formula |A by hydrolysis or hydrogenolysis, using conditions
well known to those of skill in the art. (See T. W. Greene and P. G. M.
Wuts., “Protective groups in organic synthesis”, Wiley, 1881 for a detailed |
description for the formation and removal of suitable protecting groups).
For example, this reaction can be conducted under hydrolyﬁc obndilions
by treatment with an appropriate acid, such es hydrochloric acid or sulfuric
acid, at a temperature from about room temperature to about the reflux
temperature of the reaction mixture, preferably at the reflux temperature,
or by treatment with an appropriate inorganic base, such as sodium
hydroxide, potassium hydroxide, or lithium hydroxide, preferably sodium
hydroxide, at a temperature from about room temperature to about the
reflux temperature, preferably at about room témperhtura. This reaction is
preferably carried out using hydrochloric acid at the reflux iemperature.
When PG is t-butyl, however, the reactlon is preferably camied out In
trifluoroacetic acid (TFA). When PG is a basic group, the hydrolysis can
be carried out under basic conditions, using methods well known to those
of skill in the art, for example, using sodium or potassium hydroxide.

Compounds of the formula 10 can be prepared by treating the
corresponding compounds of formula 8 with an amine base such as
triethylamine, in the presence of trimethylacetyichloride, in an ethereal

- solvent such as THF, and then treating the intermediates formed by this

reaction [in situ] with a chiral oxazolidinone of the formula 9. Examples of
other oxezolidonones that can be used in this method are: (4S)-(-)-4-
isopropyl-2-oxazolidinone; (S)-(-)-4-benzyl-2-oxazoclidinone; (4S,5R)-(-)-4-
methyl-6-phenyl-2-oxazolidinone; (R)-(+)-4-benzyl-2-oxazolidinone, (S)-
(+)-4-phenyl-2-oxazolidinone;  (R)-(-)-4-phenyl-2-oxazolidinone;  (R)-4-
isopropyl-2-oxazolidinone;  and (4R,5S)-(+)-4-methyi-5-phenyl-2-
oxazolidinone)) and lithium chloride. Preferably, this reaction is carried out
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by treating an acid of the formula 8 with trimethylacetyichloride and
triethylamine in tetrahydrofuran at about -20°C, followed by treaiment of
the intermediate formed in such reaction with an oxazolidinone of the
formula 9 and lithium chloride at about room temperature according 10
literature procedures (See Ho G-J. and Mathre D.J., J. Org. Chem.,
1995;60:2271-2273).

Altematively, compounds of the formula 10 can be prepared by
treating the corresponding compounds of the formula 9 with the acid
chloride derived from treatment of the corresponding compound of the
formula 8 with oxalyl chloride, in & solvent such as dichloromethane, ln the
presence of dimethylformamide (DMF). Acids of the formula 8 can be
prepared from commercially available maierials using methods well known
to those of skill in the art. These acids may possess one or more chiral
centers. The use of citronellyl bromide and citroneliol in the synthesis of
such acids is described in Examples 1, 2 and 3 of this application.

Compounds that can be prepared by the above Method C inciude,
but are not limited to the following: . '

(3S,5R}-3-Amino-5-methyl-heptanoic acid;
(3S,5R)-3-Amino-5-methyl-octanolc acid;
(38.5H)-S-Amino-s.-methyl-nonanoic acid;
(3S,5R)-3-Amino-5-methyl-decanoic acid;
(35,55)-3-Amino-5-methyl-heptanoic acid;
(35,55)-3-Amino-5-methyi-octanoic acid;
(38,55)-3-Amino-5-methyl-nonanoic acid,
(3S,55)-3-Amino-5-methyl-decanoic acid;

(3S)-3-Amino-5,5 -dimethyl-heptanoic acid;
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- (35)-3-Amino-5,5-dimethyl-octanoic acid;

(35)-3-Amino-5,5-dimethyl-nonanoic acid;
(3S)-3-Amino-5,5-dimethyl-decanoic acid;
(3S,5R)-3-Amino-7-cyclopropyl-5-methyl-heptanoic-acid; .
(3S,5R)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;
(3S,5R)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid;

(3S,5R)-3-Amino-7-cyclohexyl-5-methyl-heptanoic acid;

(35,58)-3-Amino-7-cyclopropyl-5-methyl-heptanolc acid; |
(3S,585)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;
(35,58)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid; and
(SS.58)-S-Amino-7-cyclohexyl-5-methyl-hepta.noic acid. |

Alematively, referring to the reaction scheme (Method D) beiow,
compounds of the formula 11 can be treated with an appropriate acid (for
example, trifluoroacetic acid (TFA) when the t-butyl ester is used) to yleid
the corresponding compounds of formula 14, which can then be subjected
to a Curlius rearrangement (where Rg is defined as above) to yield the
corresponding compounds of formula 15 (See Arvanitis et al, J. Chem.
Soc. Perkin Trans 1., 1998, 521 for a description of this approach).
Further hydrolysis of the imide group (to yieid the comesponding
compound of formula 16) and the carbamate group gives the desired p-
amino acids of formula |I.

Compound 16 can be derived from compound 15 as described
above for the conversion of compounds of the formula 11 into compounds
of the formula 12. Compounds of the formula 17 can be prepared from
corresponding compounds of the formula 16 through treatment with a
strong acid, such as hydrochloric acid or the like, or a strong base, such
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as sodium or potassium hydroxide or, if Rs is benzyl or p-methoxybenzyl,
through hygrogenolytic conditions, using pailadium on carbon in ethanol or
THF under a hydrogen atmosphere. This approach, which preserves the
stereochemistry about the chiral center in the compounds of formula 11,
which is also present in the product of fomula II, is described in Example

4 of this application.
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Ry 0 O R 0.0
) Hydrolysis A
Hz H1 .N . Rz RT H-
PG . H " Ph
1) 14
DPPA, RsOH
.1I
o' 0
Ry T )
R R oo R R G
1 : HN :
NHCO,Rg Ri0:C s Ph
16
Hydrolysis
Ry 1 * = chiral center
« .COH
R Ry
NHg

Compounds that can be made by this method include, but are not
limited to the following: -

(2R, 4R)-2-Aminomethyl-4-methyi-hexanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-heptanolc acid;
(2R, 4R)-2-Aminomethyl-4-methyl-octanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-nonanoic acid;

(2R, 4R)-2-Amiriomethyl-4-methyl-decanoic acid;
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(2R, 4S)-2-Aminomethyl-4-methyl-hexanoic acid;

(2R, 45)-2-Aminomethyl-4-methyl-heptanoic acid;

(2R, 45)-2-Aminomethyi-4-methyl-octanoic acid;

(2R, 4S)-2-Aminomethyl-4-methyl-nonanoic acid;

(2R, 4S)-2-Aminomethyl-4-methyl-decanoic acid;

(2R, 4S)-2-Aminomethyl-s-cyclopropyl-;l-methyl-hexanoi'c acid;
(2R, 4S)-2-Aminomethyl-6-cyclobutyl-4-methyl-hexanoic acid;

(2R, 4S8)-2-Aminomethyl-6-cyclopentyl-4-methyl-hexanoic acid; and
(2R, 4S)-2-Aminomethyl-6-cyclohexyl-4-methyl-hexanoic acid;

Other altemative approaches to synthesizing o-substituted B-amino
acids that can be utilized for preparing the compounds of this invention
include those described by Juaristi et al Tetrahedron Asymm., 7, (8), 1996,
2233 and Seebach et al, Eur. J. Org. Chem., 1989, 335, or by Arvanitis et
al, J. Chem. Soc. Perkin Trans 1., 1988, 521, as shown in Method E

below:
M. ethod E
Fa 9 j:o 'ncl.l'Pma,
’ bn '°°:PG Peo,cun
10
1) LIOOH
2) Hp, PaC

b

Method F below illustrates an altemate method of preparing

compounds of the formula i,
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Method F
Ef02C._CN oN
® e Al
Ry o 1
A H Ry 2 :
s\ﬁr piperidine/AcOH . COzEt
1
1) Hy, RaNI
2) NaOH/MeOH

R, :
Ry COM

According to the procedure disclosed by Hoffmann-La Roche (FR
1377736 19641106), compounds of formula 3 can be prepared from

unsaturated cyanoesters of formula 2 by reduction and hydrolysis. Intum, -

cyanoesters 2 can be prepared via Knoevenagel condensation of
aldehydes 1 with cyanoacetic esters (e.g. Paine, J. B.; Woodward, R. B.;
Dolphin, D., J. Org. Chem. 1976, 41, 2826). Aldehydes of the formula 1
can be prepared from commercially available materials by methods known
to those skilled in the ar.

Compounds of the formulas Il and IV can be prepared using
procedures analogous to those of Method F that will be obvious to those
of skill in the art. When synthesizing 8 compound of the formula Ill, the
starting material should be a compound similar to formula 1 in Method F,
but wherein the hydrogen attached to the carbonyl group in formula 1 is

replaced by a methyt group.

L



WO 03/082807 PCT/IB03/00976 gﬂ

-54-
‘The use of chiral imines to afford B-amino acids, as illustrated in
Method G below, has been described previously (ses, e.g Tang, T. P.;
Eliman, J. A. J. Org. Chem. 1999, 64, 12-13.).
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" Method G
o c
Ry Ry Ry Ps Ry Ry I-M.I:lﬂt;?:ﬂh s Ry t H k
8
W THOE), mz CI(T(OIPr)s é
THF,
Rs Ry R,

3y

The final step in the above scheme is a hydrolysis of both the

5 sulfonamide and ester groups. This reaction is generally carried out using

a strong acid such as hydrochioric acid, hydrobromic acid or sulfuric acid,

in a solvent such as water or dioxane or a8 mixture of water and dioxane, at

a temperature from about 20°C to about 50°C, preferably at about room
temperature,

10 The preparation of compounds of this invention that are not
specifically described in the foregoing experimental section can be
accomplished using combinations of the reactions described above that
will be apparent to those skilled in the art.

in each of the reactions discussed or illustrated above, pressure is

15 not critical unless otherwise indicated. Pressures from about 0.5

atmospheres to about 5 atmospheres are generally acceptable, and

ambient pressure, i.e., about 1 atmosphere, is preferred as a matter of
convenience.

The compounds of the formula 1 and the Group A compounds, and

20 the intermediates shown in the above reaction schemes can be isolated

and purfied by conventional procedures, such as recrystallization or

chromatographic separation.
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The ability of compounds of the present invention to bind to the
o28-subunit of a caicium channel can be determined using the following

binding assay.

The radioligand binding assay using [3Fﬂ-gabapantin and the o25-
subunit derived from porcine brain tissue was used (Ses, Gee, Nicolas S
et al. “The novel anticonvulsant drug, gabapentin (Neurontin), binds to the
026 subunit of a calcium channel”.  J. Biol. Chem. (18886), 271(10),
5768-76). Compounds of the invention bind with nanomolar to micromolar
affinity for the 025 protein. For example, H-3-amino-5.9-dimethybdqcanolc
acid binds with 527 nM affinity to the a28 protein, (3S, 58)—3—amir;o-5-
methyl-octanoic acid binds with 1 uM affinity, (2R, 4R)-2-Aminomethyl-4-
methyl-heptanoic acid binds with 20 nM affinity, 2-Aminomethy}-4,4-
dimethyl-heptanoic acld binds with 83 nM affinity.

The In vivo activity of compounds of this invention can be
determined in animal models of hyperalgesia (Sse Sluka, K., ef al. 2001,
“Unilateral Intramuscular Injections Of Acidic Saline Produce A Bilateral,
Long-Lasting Hyperaigesia®, Muscle Nerve 24: 37-46; Dixon, W., 1980,
“Efficient ana_lysiis of experimental observations®. Ann Rev Pharmacol
Toxicol 20:441-462; RandallL.O. and Selitlo J.J., “A Method For
Measurement Of Analgesic Activity On Inflamed Tissue,” Arch. Int
Phamacodyn, 1957;4:408-419; Hargreaves K., Dubner R., Brown F.,
Flores C., and Joris J. “A New And Sensitive Method For Measuring
Thermal Nociception In Cutaneous Hyperalgesia®. Pain. 32:77-88, 1988.),
anxiety (Vogel JR, Beer B, and Clody DE, “A Simple And Reliable Conflict
Procedure For Testing Anti-Anxiety Agents®, Psychopharmacologia 21:1-
7, 1871),

The compounds of the present invention, and their pharmaceutically
acceptable salis, can be administered to mammais via either the oral,
parenteral (such as subcutaneous, intravenous, intramuscular, intrastemal
and infusion techniques), rectal, buccal or intranasal routes.
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The nove! compounds of the present invention may be administered
alone or in combination with phamaceutically acceptable carriers or
diluents by any of the routes previously indicated, and such qdministratidn
may be camied out in single or multiple doses. More particuladfr. the novel
therapeutic agents of this invention can be administered in a wide variety of
different dosage fomms, ie., they may be combined with various
phamaceutically acceptable inert camiers in the form of tablets, capsules,
lozenges, troches, hard candies, suppositories, jellies, gels, pastes,
ointments, agueous susperisions. injectable solutions, elixirs, syrups, aﬁd
the like. Such carriers include solid diluents or fillers, sterile aquepus media
and various non-toxic organic solvents, etic. Moreover, oral pharmaceutical
compositions can be suitably sweetened and/or flavored. In general, the

weight ratio of the novel compounds of this invention to the
pharmaceutically acceptable carrier will be in the range from about 1:6 to

about 2:1, and preferably from about 1:4 to about 1:1.

For oral administration, tablets containing various excipients such
as microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium
phosphate and glycine may be employed along with various disintegrants -
such as starch (and preferably com, potato or tapioca starch), alginic acid
and certain complex sllicates, together with granulation binders like
polyvinylpyrolidone, sucrose, gelatin and acacia. Additionally, lubricating
agents such as magnesium stearate, sodium lauryl sulfate and talc are
often very useful for tabletting purposes. Solid compositions of a similar -
type may also be employed as fillers in gelatin capsules; preferred
materials in this connection also include lactose or milk sugar as well as
high molecular weight polyethylene glycols. When aqueous suspensions
and/or elixirs are desired for oral administration, the active Ingredient may
be combined with various sweetening or flavoring agents, coloring matter
or dyes, and, if so desired, emulsifying and/or suspending agents aé well,
together with such diluents as water, ethanol, propylene glycol, glycerin
and various fike combinations thereof.
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For parenteral administration, solutions of a compound of the
present invention in either sesame or peanut oil or in aqueous propyiene
glycol may be employed. The aqueous solutions should be suitably
buffered (preferably pH greater than 8) if necessary and the liquid diluent
first rendered isotonic. These aqueous solutions are suitable for
intravenous injection purposes. The oily solutions are suitable for intra-
articular, intra-muscular and subcutaneous injection purposes. The
prepardtion of all these solutions under sterile conditions is readilly
accomplished by standard pharmaceutical techniqués well known to those
skilled in the art. o

For intranasal administration or administration by inhalatlo'_n. the
novel compounds of the invention a'ra conveniently delivered In the form of
a solution or suspension from a pump spray container that Is squoezed' or
pumped by the patient or as an aerosol spray presentation from a‘
pressurized container or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethans,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. in the
case of a pressurized aerosol, the dosage unit may be determined by
providing a valve to deliver a metered amount. The pressurized container
or nebulizer may contain a solutibn or suspension of the active compound.
Capsules and -camidges (made, for example, from gelatin) for use in an
inhaler or insufflator may be formulated containing a powder mix of a
compound of the invention and a suitable powder base such as lactose or
starch. Formulations of the active compounds of this invention for
treatment of the conditions referred to above in the average adult human
are preferably aranged so that each metered dose or “puff® of aerosol
contains 20 g to 1000 ug of active compound. The overall daily dose with
an aerosol will be within the range 100 pg to 10 mg. Administration may
be several times daily, for example 2, 3, 4 or 8 times, giving for example,
1, 2 or 3 doses each time. '

The compounds of the present invention can be prepared and
administered in a wide variety of oral and parenteral dosage forms. Thus,’
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the compounds of the present invention can be administered by injection,.
that is, intravenously, intramuscularly, intracutaneously, subcutaneously,
intraduodenally, or intraperitoneally. Also, the compounds of the present
invention can be administered by inhalation, for example, 'iniranasally.
Additionally, the compounds of the present invention can be administered
transdermally. it will be obvious to those skilled in the art that the following
dosage forms may comprise as the active component, either a compound
of formula i, 1A, 1A-1, [A-2, IB, IC, II, lA, Ill, or IV or a corresponding
phamaceutically acceptable salt of such compound.

For preparing pharmaceutical compositions from the compbunds of
the present invention, pharmaceutically acceptable carriers can be either
solid or liquid. Solid form preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible granules. A solid carmier
can be one or more substances which may also act as diluents, flavoring
agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating maierial. In powders, the carrier is a finely divided solid
which is in a mixture with the finely divided active component. In tablets,
the active component is mixed with the camrier having the necessary
binding properties in suitable proportions and compacted in the shape and
size desired.

The powders and tablets preferably contain from five or ien to
about seventy percent of the active compound. Suitable camiers are
magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin,
dextrin, starch, gelatin, tragacanth, methylceliulose, sodium
carboxymethyicellulose, a low melting wax, cocoa butter, and the like. The
term “preparation” is intended to include the formulation of the active
compound with encapsulating material as a carmier providing a capsule In
which the active component with or without other camiers, is surrounded
by a carmier, which is thus in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and
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lozenges can be used as solid dosage forms suitable for oral

administration. -

For preparing suppositories, a low melting wax, such as a mixture
of fatty acid glycerides or cocoa butter, is first melted and the active
component is dispersed homogeneously therein, as by stiring. The
moiten homogenous mixture is then poured into convenient sized molds,
allowed to cool, and thereby to solidity.

’

Liquid form preparations include solutions, suspensions, and
emulsions, for example, water or water propylene giycol solutiorps._ For
parenteral injection liquid preparations can be formulated in solution In
aqueous polyethylene glycol solution. Aqueous solutions suitable for oral
use can be prepared by diss'olving the active component In water and.
adding suitable colorants, flavors, stabilizing and thickening agents as
desired. Aqueous suspensions suitable for oral use can be made by
dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methyicellulose,
sodium carboxymethyicellulose, and other well-known suspending agents.

Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations for oral
administration. Such liquid forms include solutions, suspensions, and
emulsions. These preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilizing agents, and the like.

The pharmmaceutical preparation is preferably in unit dosage form.
In such form the preparation Is subdivided info unit doses containing
appropriate quantities of the active component. The unit dosage form can
be a packaéd preparation, the package containing discrete quantities of
preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsules, tablet, cachet, or
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Jozenge itself, or it can be the appropriate number of any of these in

packaged form.

The quantity of active component in a unit dose preparalibn may be
varied or adjusted from 0.01 mg to 1g according to the particular
application and the potency of the active component. In-medical use the
drug may be administered three times daily as, for example, capsules of '
100 or 300 mg. The composition can, if desired, also contain other
compatible therapeutic agents. '

In therapeutic use, the compounds utilized in the phammaceutical
method of this invention are administered at the initial dosagé of about
0.1mg to about 1g daily. The dosages, however, may be varied
depending upon the requirements of the patient, the severity of the
condition being treated, and the compound being empioyed.
Determination of the proper dosage for a particular situation Is within the
skill of the art. Generally, treatment is initiated with smaller dosages which
are less than the optimum dose of the compound. Thereatter, the dosage
is increased by small increments until the optimum effect under the
circumstances is reached. For convenience, the total daily dosage may be
divided and administered in portions during the day, if desired.

The following Exampies illustrate the preparation of the compounds
of the present invention. They are not meant to be limiting in scope.
Melting points are uncorrected. NMR data are reported in parts per million
and are referenced to the deuterium lock signal from the sample solvem
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Examples

Example 1. (3S,5R)-3-Amino-5-methyl-octanoic acid hydrochloride

(R)-2,6-Dimethyl-non-2-ene. To (S)-citronellyt bromide (50 g, 0.228 mol)
in THF (800 mL) at 0°C was added LiCl (4.3 g) followed by CuCls (6.8 g).
After 30 minutes methylmagnesium chlorjde (152 mL of a 3 M solution in
THF, Aldrich) was added and the solutih warmed to room temperature.
After 10 hours the solution was cooled to 0°C and a saturated aqueous
solution of ammonium chloride carefully added. The resultant two layers
were separated and the aqueous phase extracted with ether. "The
combined organic phases were dried (MgSOg4) and concentrated 16 give
(Fl)-2.S-dimethyllnon-z-ena. 32.6 g; 93%. Used without further purification.
'"H NMR (400 MHz; CDCls) § 5.1 (m, 1H), 1.95 (m, 2H), 1.62 (s, 3H), 1.6
(s, 3H), 1.3 (m, 4H), 1.2 (m, 2H), 0.8 (s, 6H);13C NMR (100 MHz. CDCl3)
8§ 131.13, 125.28, 38.50, 37.35, 32.35, 25.92, 25.77, 20.31, 18.74, 17.81,
14.60.

(R)-4-Methyl-heptanoic acid. To (R)-2,6-dimethyl-non-2-ene (20g,
0.13 mol) in acetone (433 mL) was added a solution of Cba (38 g,
0.39 mol) in HoSO4 (33 mLYH20 (146 mL) over 50 minutes. After 6 hours
a futher amount of CrO3 (26 g, 0.26 mol) in HaSO4 (22 mL)YH20
(100 mL) was added. After 12 hours the solution was dlluted with brine
and the solution extracted with ether. The combined organic phases were
dried (MgSO4) and concentrated. Flash chromatography (gradient of 8:1
to 2:1 hexane/EtOAc) gave (R)-4-methyl-heptanoic acid as an oii. 12.1 g;
65%. MS, m/z (relative intensity): 143 [M-H, 100%]; 'H NMR (400 MHz;
CDChk) §2.35 (m, 2H), 1.8 (m, 1H), 1.4 (m, 1H), 1.3 (m, 4H), 1.1 (m, 1H),
0.85 (s, 6H).
(4R,55)-4-Methyl-3-{(R)-4-methyi-heptanoyl)-5-phenyl-oxazolidin-2-

one. To (R)-4-methyl-heptanoic acid (19 g, 0.132 mol) and triethylamine
(4989, 0484mol) in THF (500mL) at O0°C was edded
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trimethylacetyichloride (20 g, 0.17 mol). After 1 hour LiCl (7.1 g, 0.17 mof) .
was added followed by (4R,5S)-(+)-4-methyl-5-phenyl-2-oxaz2olidinone) 3
(30 g, 0.17 mol). The mixture was warmed to room temperature ‘and after
16 hours the filtrate was removed by filtration and the solution
concentrated under reduced pressure. Flash chromatography (7:1
hexane/EtOAc) gave (4R,5S)4-methyl-3-({(R)-4-methyl-heptanoyl)-5-
phenyl-oxazolidin-2-one as an oil. 31.5 g;ls%. [o)p = +5.5 (¢ 1 in CHCIg).
MS, m/z (relative intensity): 304 [M+H, 100%]; '"H NMR (400 MHz: CDCls)
$7.4-7.2 (m, 5H), 5.6 (d, J = 7.32 Hz, 1H), 4.75 (m, 1H), 2.96 (m, 1H),
2.86 (m, 1H), 1.62 (m, 1H), 1.43 (m, 1H), 1.25 (m, 4H), 1.12 (m, 1H), 0.85
(m, 8H); °C NMR (100 MHz; CDCl) §173.70, 153.23, 133.81, 133.58,

- 128.92, 128.88; 128.92, 128.88, 125.83, 79.12, 54.93, 39.24, 33.66,

32.32, 31.47, 27.18, 26.52, 20.25, 19.57, 14.75, 14.52,

(3S,5R)-5-Methyl-3-{(4R,5S)-4-methyl-2-0xo-5-phenyl-oxazolidirie-3-

carbonyl)octanoic acld tert-butyl ester. To (4R,55)-4-methyl-3-((R)-4-
methyl-heptanoyl)-5-phenyl-oxazolidin-2-one (12.1g, 0.04 mol) in THF
(200 ml) at -50°C was added sodium bis(trimethyisilyl)amide (48 mL of a
1 M solution in THF). After 30 min t-butylbromoaceate (15.6 g, 0.08 mol)
was added. The solution was stlrre;:l for 4 hours at -50°C and then warmed
to room temperatura. After 16 hours a saturated aqueous solution of
ammonium chloride was added and the two layers separated. The
aqueous phase was extracted with ether and the combined organic °
phases dried (MgSO4) and concentrated. Fiash chromatography (9:1
hexane/EtOAc) gave (3S,5R)-5-methyl-3-((4R,55)-4-methyl-2-oxo-5-
phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester as a white
solid 12 g; 72%. [adp = +30.2 (c 1 in CHCI3). 13C NMR (100 MHz; CDClg)

5176.47, 171.24, 152.72, 133.63, 128.87, 125.86, 80.85, 78.88, 55.34,
39.98, 38.77, 38.15, 37.58, 30.60, 28.23, 20.38, 20.13, 14.50, 14.28.

(S)-2-((R)-2-Methyl-pentyl)-succinic acid 4-tert-butyl ester. To (3S,5R)-
5-methyl-3-((4R,5S)-4-methyl-2-oxo-5-phenyl-oxazolidine-3-carbonyl)-
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octanoic acid tert-butyl ester (10.8 g, 0.025 mol) in HoO (73 mL) and THF

(244 mL) at 0°C was added a premixed solution of LIOH (5t.2mL of a
0.8 M solution) and Ha02 (14.6 mL of a 30% solution). After 4 hours a

further 12.8mL LiOH (0.8 M solution) and 3.65mL of HyO2 (30%

solution) was added. After 30 minutes sodium bisulfite (7 g), sodium sulfite
(13 g), and water (60 mL) was added followed by hexane (100 mL) and
ether (1'00 mlL). The two layers were separated and the aqueous layer
extracted with ether. The combined organic phases were concentrated to
an oil that was dissolved in heptane (300 mL). The resuttant solid was
fitered off and the filtrate dried (MgSQ4) and concentrated to afford (S)-2-
((R)-2-methyl-pentyl)-succinic acid 4-tert-butyl ester (6 g, 93%) which was
used immediately without further purification. MS, m/z (relative intensity):
257 [M+H, 100%]. o

(3S, 5R)-3-Benzyoxycarbonylamino-5-methyl-octanoic acld, tert-butyl
ester. A solution of (S)-2-((R)-2-methyi-pentyl)-succinic acid 4-tert-butyi
ester (6.0 g, 23.22 mmol) and triethylamine (3.64 mL, 26.19 mmol) in
toluene (200 ml) was treated with diphenylphosphoryl azide (5.0 mL, :
23.22 mlL) and stimed at room temperature for 0.5 hours. After the
reaction mixture was then heated at reflux for 3h and cooled briefly, benzyl
alcohol was added (7.2 mL, 69.7 mmol) and the solution heated for
another 3 h. After the reaction mixdure was aliowed 1o cool, it was diluted
with ethyl ether (200 mL) and the combined organic iayer was washed
successively with saturated NaHCO, and brine and dried (NazSO4). The
concentrated organic component was purified by chromatography (MPLC)
eluting with 8:1 hexanes: ethyl acetate to provide (35S, 5RH)-3-
benzyoxycarbonylamino-5-methyl-octanoic acid, tert-butyl ester (6.4 g,
75.8%). MS: M+1: 364.2, 308.2. 'HNMR (400 MHz, CDCls) & 0.83 (t, 3H,
J = 6.59 Hz), 0.87 (d, 3H, J = 6.59 Hz), 1.08-1.34 (m, 6H), 1.39 (s, 8H),
1.41-1.52 (m, 2H), 2.39 {m, 2H), 4.02 (m, 1H), 5.05 (s, 2H), 5.09 (m, 1H),
and 7.24-7.32 (m, 5H) ppm. '
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(3S, 5R)-3-Amino-5-methyl-octanoic acid, tert-butyl ester. A solution of
(3S, 5R)-3-benzyoxycarbonylamino-5-methyl-octanoic acid, tertbutyl ester
(2.14g, 5.88 mmol) in THF (50 mL) was treated with Pd/C (0.2 g) and H; at
50 psi for 2 hours. The reaction mixture was then fitered and i:dncentratat_l
to an oil in vacuo fo give (3S, 5R)-3-amino-5-methyl-octanoic acid, tert-
butyl ester in quantitative yield. MS: M+1: 230.2, 174.1. 'HNMR (400 .
MHz, CDCls) & 0.85-0.86 (overlapping t and d, 6H), 1.13-1.40 (m, 6H),
1.44 (s, 9H), 1.60 {m, 1H), 2.31 (dd, 1H, J= 7.81 and 15.86 Hz), 2.38(dd,
1H, J= 5.13 and 15.86 Hz), 3.31(m, 1H), and 3.45(br s, 2H) ppm.

(3S, 5R)-3-Amino-5-methyl-octanolc acid hydrochloride. A’ sluny of
(3S, 5R)-amino-5-methyl-octanoic acid, tert-butyl ester (2.58g, 11.3 mmol)

" in 6N HCI (100 mL) was heated under reflux 18 hours, cooled, and filtered

over Celite. The filirate was concentrated in vacuo to 25 mL and the
resulting crystals were collected and dried to provide (3S, 5R)-3-amino-5-
methyl-octanoic acid hydmchlbn‘de. mp 142.5-142.-7"0 (1.2g, 50.56%). A
second crop (0.91g) was obtained from the filtrate. Anal. Calc'd for
CoH1eNO2-HCL: C: 51.55, H: 9.61, N: 6.68, Cl: 16.91. Found: C: 51.68, H:
9.72, N: 6.56, Cl: 16.63. MS: M+1: 174.1. 'HNMR (CDsOD) 6 0.89 (1, 3H,
J = 7.32 Hz), 0.92 (d, 3H, J = 6.35 Hz), 1.12-1.18 (m, 1H), 1.25-1.35 (m,
2H), 1.35-1.42 (m, 2H), 1.54-1.64 (m, 2H), 2.50 (dd, 1H, J = 7.81 and
17.33 Hz2), 2.65 (dd, 1H, J= 4.64 and 17.32 Hz), and 3.52 (m, 1H) ppm.

Example 2. (3S, 5R)Amino-5-methyl-heptanoic acid

Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester. To 8-{-)-
citronellol (42.8 g, 0.274 mol) and triethylamine (81 mL, 0.657 mol) In
CHaClo (800 mL) at 0°C was added methanesulphonyl chioride (26 mL,

0.329 mol) in CHoCla (200 mL). After 2 hours at 0°C the solution was
washed with 1N HCI then brine. The organic phase was dried (MgSO4)

and concentrated to afford the titled compound an ofl (60.5 g, 84%) which
was used without further purification. MS, m/z (relative intensity): 139

[100%], 143 [100%]. TH NMR (400 MHz; CDClg) §5.05 (1H, m), 4.2 (2H,
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m), 2.95 (3H, s), 1.98 (2H, m), 1.75 (1H, m), 1.6 (3H,8), 1.5 (4H, m), 1.35
(2H, m), 1.2 (1H, m), 0.91 (3H, d, J= 6.5 Hz).

(R)-2,6-Dimethyl-oct-2-ene. To methanesulfonic acid (S)-3,7-dimethyl-
oct-6-enyl ester (60 g, 0.256 mol) in THF (1 L) at 0°C was added lithium
aluminum hydride (3.8 g, 0.128 mol). After 7 hours, a further 3.8 g of
I'rthiurﬁ aluminum hydride was added and the solution warmed to room
temperature, After 18 hours, a further 3.8 g of lithium aluminum hydride
was added. After a further 21 hours, the reaction was carefully quenched
with 1N citric acid and the solution diluted further with brine. The resultant
two phases were separated and the organic phase was dried (MgSOy4)
and coﬁcentrated to afford the titled compound as an oil which was used
without further purification. MS, m/z (relative intensity): 139 [M+H, 100%]:

(R)-4-Methyl-hexanoic acid. A procedure similar to the synthesis of (R)-
4-methyl-heptanoic acid was utilized giving the acid as an oll (8.3 g, 56%).
IR (film) 2963, 2931, 2877, 2675, 1107, 1461, 1414 cm™'; MS, m/z (relative

intensity): 129 [M-H, 100%]; TH NMR (400 MHz; CDClg) § 2.35 (m, 2H),

1.66 (m, 1H), 1.37 (m, 4H), 1.29 (m, 1H), 0.86 (m, 6H); 13C NMR (100
MHz; CDClg) § 181.02, 34.09, 32.12, 31.39, 29.29, 18.94, 11.44,

(4R,55)-4-Methyl-3-{(R)-4-methyl-hexanoyl)-5-phenyl-oxazolldin-2-one.

A procedure similar to the synthesis of (4R,5S)-4-methyl-3-((R)-4-methyl-
heptanoyl)-5-phenyl-oxazolidin-2-one was utilized giving the titled
compound as an oll (35.7 g, 95%). MS, m/z (relative intensity): 280 [M+H,
100%]); 1H NMR (400 MHz; CDCl3) § 7.4-7.25 (m, 5H), 5.6 (d, J= 7.32 Hz,
1H), 4.75 (m, 1H), 2.97 (m, 1H), 2.85 (m, 1H), 1.68 (m, 1H), 1.43 (m, 2H),
1.12 (m, 2H), 0.87 (m, SH); 13C NMR (100 MHz; CDCl3) § 173.71, 153.24,
133.56, 128.94, 128.90, 125.83, 79.14, 54.85, 34.22, 33.72, 31.07, 29.45,
27.20, 26.52, 19.19, 19.15, 14.77, 14.53, 11.54.
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(3S,5R)-5-Methy}-3-[1-((4R,5S)-4-methyl-2-oxo-5-phenyl-oxazolidin-3- .
yl)-methanoyl]-heptanoic acid tert-butyl ester. A procedure similar to
the preparation of (38.5H)-57mathyl-3-((4FI,5S)-4-methyl-2-qx°‘-5—phenjl—
oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester was followed giving
the titled compound as an oil (7.48 g; 31%). IR (film) 2967, 2934, 1770,
1716, 1696, 1344, 1148, 1121, 1068, 1037, 947 cm™"; MS, m/z (relative
intensity): 178 [100%), 168 [100%]; [a]p = + 21.6 (¢ 1 in CHClg).

(S)-2-{(R)-2-Methyl-butyl)}-succinic acid 4-tert-butyl ester. (3S,5R)-5-
Methyl-3-[1-((4R,55)-4-methyi-2-oxo-5-phenyl-oxazolidin-3-yl}-methanoyl}-
heptanoic acid tert-butyl ester (7.26 g, 0.018 mol) in H2O (53 mL) and
THF (176 mL) at 0°C was added a premixed solution of LIOH (37 mL of a
0.8 M solution) and HaO2 (10.57 mL of a 30% solution) and the solution

warmed 10 room temperature. After 2 hours sodium bisulfite (7 g), sodium
sulfite (13 g), and water (60 mL) was added and the two layers were
separated and the aqueous layer extracted with ether. The combined

. organic phases were concentrated to an oil that was dissolved in heptane

(200 mL). The resultant solid was filtered off and the filtrate dried (MgSQOy4)

and concentrated to afford the titied compound as an oil (4.4 g) that was
used without further purlfication. MS, m/z (relative intensity): 243 [100%);

14 NMR (400 MHz; CDCl3) §2.88 (m, 1H), 2.59 (m, 1H), 2.36 {m, 1H),
1.65 (m, 1H), 1.41 (s, 8H), 1.20 (m, 4H), 0.84 (m, 6H)

(3S,” 5R)-3-Benzyoxycarbonylamino-5-methyl-heptancic acid, tert
butyl ester-This compound was prepared as described above starting
with (S)-2-((R)-2-methyl-butyl) succinic acid, 4-ter-butyl ester to give (3S,
5R)-3-benzyoxycarbonylamino-5-methyl-heptanoic acid, tert-butyl ester as
an oil (73.3% _yield). TH NMR (400 MHz; CDClg) & 0.84(t, 3H, J= 733 Hz),
0.89(d, 3H, J = 6.60 Hz), 1.12-1.38 (m, 4H), 1.41 (s, 9H), 1.43-1.59 (m,
2H), 2.42 (m, 2H), 4.05 (m, 1H), 5.07 (t, 2H J=12.95 Hz), and 7.28-7.34
(m, 5H).
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(3S, 5R)-Amino-5-methyl-heptanoic acid, fertbutyl ester- This
compound was prepared as described above starting with (3S, S5R)-3-
benzyoxycarbonylamino-5-methyl-heptanoic acid, tert-butyl ester instead
of (3S, 5R)-3-benzyoxycarbonylamino-5-methyl-octanoic acid, ter-butyl
ester 10 give the titled compound. 'H NMR (400 MHz; CDCl) § 0.84
(overlapping t and d, 6H), 1.08-1.16(m, 2H), 1.27-1.30(m, 2H), 1.42(s,
8H), 1.62 (br 5, 2H), 2.15 (dd, 1H, J= B.54 and 15.62 Hz), 2.20(dd, 1H, J=
4.15 and 15.37 Hz), and 3.20(br s, 2H).

(3S, 5R)-Amino-5-methyl-heptanoic acid hydrochloride-A slurry of (3S,
5R)-amino-5-methyl-heptanoic acid, tert-butyl ester {1.44g, 6.69 mmol) in
3N HC| was heated at reflux for 3 hours, filered hot over Celite, and
concentrated to dryness. Trituration. of the resulting solid in ethyl ether
provided (35, 5R)-3-amino-5-methyl-heptanoic acid hydrochloride, (0.85g,
85%) mp 126.3-128.3°C. "H NMR (400 MHz; CD,OD) § 0.82 (t, 3H, J =
7.32 Hz), 0.92 (d, 3H, J =6.35 Hz), 1.15-1.24 (m, 1H), 1.33-1.43 (m, 2H),
1.44-1.52 (m, 1H), 1.60-1.67 (m, 1H), 2,57 (ddd, 1H, J = 7.32 17.67 and
5.12 Hz), 2.69 (ddd, 1H, J = 0.97, 4.88 and 17.32 Hz), and 3.28 (m, 1H). -
Anal. Calc'd for CgHizNO2-HCI-0.1H;0: C: 48.65, H: 9.28, N: 7.08, Ci:
17.85. Found: C: 48.61, H. 9.10, N: 7.27, Cl: 17.87MS: M+1: 160.2

Example 3. (3S, 5R)-3-Amino-5-methyl-nonanoic acid

(R)-4-Methyl-octanoic acid. Lithium chloride (0.39 g, 8.12 mmol) and
copper (I) chloride (0.61 g, 4.56 hmol) were combined in 45 ml THF at
ambient temperature and stired 15 minutes, then cooled to 0°C at which
time ethylmagnesium bromide (1 M solution in THF, 45 mL, 45 mmol) was
added. (S)-citronellyl bromide (5.0 g, 22.8 mmol) was added dropwise and
the solution was allowed to warm slowly to ambient temperature with
stiming ovemight. The reaction was quenched by cautious addition of eat.
NH4CI (aq), and stirred with Et20 and sat. NH4CI (aq) for 30 minutes. The

phases were separaied and the organic phase dried (MgSO4) and

concentrated. The crude (R)-2,6-dimethyl-dec-2-ene was used without
purification. To a solution of (R)-2,6-dimethyl-dec-2-ene (3.8, 22.8
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mmol) in 50 mL acetone at 0°C was added Jones' reagent (2.7 M in
HaS04 (ag), 40 mL, 108-mmol) and the solution was allowed to warm

slowly to ambient temperature with stirring ovemight. The mixture was
partitioned between Et2O and Hg0, the phases were sepamied. and the

organic phase washed with brine, dried (MgSOg4), and concentrated. The

residue was purified by flash chromatography (8:1 hexanes:EtOAc) to
afford 2.14 g (59%) of the titied compound as a coioriess oil: LRMS: m/z
156.9 (M+); TH NMR (400 MHz; CDClg): §2.33 (m, 2H), 1.66 (m. 1H),
1.43 (m, 2H), 1.23 (m, 5H), 1.10 (m, 1H), 0.86 (m, 6H). Jones’ reagent
was prepared as a 2.7M solution by combining 26.7g CrOg, 23 mL
H2S04, and diluting to 100 mL with H0.

(4R, 5S)-4-Methyl-3{(R)-4-methyl-octanoyl)-5-phenyi-oxazolidin-2-one.
To (R)-4-methyl-octanoic acid (2.14 g, 13.5 mmol)-in 25 mL CHoClo at
0°C was added 3 drops DMF, followed by oxalyl chioride (1.42 mL, 16.2
mmol) resulting in vigorous gas evoiution. The solution was warmed
directly to ambient temperature, stimed 30 minutes, and concentrated.
Meanwhile, to a solution of the oxazolidinone (2.64 g, 14.9 mmol) in 40 mL
THF at -78°C was added n-butyllithium (1.6 M soin in hexanes, 9.3 mL,
14.9 mmol) dropwise. The mixture was stirred for 10 minutes at which time
the acid chioride in 10 mL THF was added dropwise, The reaction was
stirred 30 minutes at -78°C, then warmed directly to ambient temperature
and quenched with sat. NH4Cl. The mixture was partitioned batween Ets0

and sat. NH4CI' (aq), the phases were separated, and the organic phase
dried (MgSO4), and concentrated to fumish 3.2 g of the titied compound

as & coloriess oil. LAMS: m/z 318.2 (M+); TH NMR (400 MHz; CDClg): §

7.34 (m, 5H), 5.64 (d, J = 7.3 Hz, 1H), 4.73 (quint, J = 6.8 Hz, 1H), 2.96
(m, 1H), 2.86 (m, 1H), 1.66 (m, 1H), 1.47 (m, 2H), 1.26 (m, 5H), 1.13 (m,
1H), 0.88 (M, SH). The crude product was used without purification.
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(3S,5R)-5-Methyl-3-((4R,55)-4-methyl-2-oxo-5-phenyl-oxazolidine-3-

carbonyl)-nonanoic acid tert-butyl ester. To a solution of
diisopropylamine (1.8 mL, 12.6 mmol) in 30 mL THF at -78°C was added
n-butyliithium (1.6 M soln in hexanes, 7.6 mL, 12.1 mmol), and the mixture
stimed 10 minutes at which time (48, 5S)-4-Methyl-3-((R)-4-methyl-
octanoyl)-5-phenyl-oxazolidin-2-one (3.2 g, 10.1 mmol) in 10 mL THF was
added dropwise. The solution was stired for 30 minutes, tbutyl
bromoacetate (1.8 mL, 12.1 mmol) was added quickly dropwise at -50°C,
and the mixture was allowed to warm slowly to 10°C over 3 hours. The
mixture was parlitioned between Ei20O and sat. NH4Cl (aq), the phases
were separated, and the organic pt?ase dried (MgSQ4), and concentrated.
The residue was purified ' by flash - chromatography (16:1 to 8:1
hexanes:EtOAc) to provide 2.65 g (61%) of the titled compound as.a
colorless crysialline solid, mp = 84-86°C. [a]p23 +17.1 (c = 1.00, CHCl3);

1H NMR (400 MHz; CDCl3): 5 7.34 (m, 5H), 5.62 (d, J= 7.3 Hz, 1H), 4.73
(quint, J = 6.8 Hz, 1H), 4.29 (m, 1H), 2.67 (dd, J = 9.8, 16.4 Hz, 1H), 2.40
(dd, J= 5.1, 16.4 Hz, 1H), 1.69 (m, 1H), 1.38 (s, SH), 1.28 (m, 7H), 1.08
(m, 1H), 0.88 (m, 9H); 13C NMR (400 MHz; CDCl3) § 176.45, 171.22,
152.71, 133.64, 128.86, 125.86, 80.83, 78.87, 55.33, 40.02, 38.21, 37.59,

36.31, 30.86,.29.29, 28.22, 23.14, 20.41, 14.36, 14.26. Anal. Calcd for
CosH37NOs: C, 69.58; H, 8.64; N, 3.25. Found: C, 68.37; H, 8.68; N,

3.05.

(S)-2-{(R)-2-Methyl-hexyl)-succinic acid 4-tert-butyl ester. To a
solution of (3S,5R)-5-Methyl-3-((4R,5S5)-4-methyl-2-oxo0-5-phenyl-
oxazolidine-3-carbonyl)-nonanoic acid teri-butyl ester (2.65 g, 6.14 mmol)
in 20mL THF at 0°C waé added a precooled (0°C) solﬁtion of LIOH
monohydrate (1.0 g, 23.8 mmol) and hydrogen peroxide (30 wt% aqueous
soln, 5.0mL) in 10 mL H20. The mixture was stirred vigorously for

90 minutes, then warmed to ambient temperature and stimed 90 minutes.



10

15

20

30

WO 03/082807

PCTNBO3/0976 ' 26%
- ' '

The reaction was quenched at 0°C by addition of 100 mL 10% NaHSOg3
(aq), then extracted with Et20. The phases were separated, and the
organic phase washed with brine, dried (MgSO4), and concentrated. The

titled compound was used without purification.

(3S, 5R)-3-Benzyoxycarbonylamino-5-methyinonanoic aclid, tert-butyl
ester-This compound was prepared similarly as described above starting
with (S)-2-((R)-2-methylhexyl) succinic acid, 4-tertbutyl ester instead of
(S)-2-{(R)-2-methylpentyl) succinic acid, 4-ter-butyl ester to provide the
titled compound as an oil (71.6% yieid). 'HNMR (400 MHz;ICDch) 5
0.81(t, 3H, J = 4.40 Hz), 0.85(d, SH, J = 6.55 Hz), 1.06-1.20(m, 7H),
1.36(s, 9H), 1.38-1.50(m, 2H), 2.36(m, 2H), 3.98(m, 1H), 5.02(m-+s, 3H),
and 7.26-7.28(m, 5H). .

(38, 5R)-3-Amino-5-methyl-nonanocic acld, tert-butyl ester- This
compound was prepared as described above starting with (35, SR)-
benzyoxycarbonylamino-5-methyl-nonanoic acid, tert-butyl ester instead of
(3S, 5R)-3-benzyoxycarbonylamino-5-methyl-octanoic acid, fert-butyt
ester. Yield = 87%. 'HNMR (400 MHz; CDCls) & 0.82(overlapping d and t,
6H), 1.02-1.08(m, 1H), 1.08-1.36(m, €H), 1.38(s, 8H), 1.47(br s, 1H),
1.80(s, 2H), 2.13(dd, 1H, J = 8.54 and 15.61 Hz), and 2.27(dd, 1H, J =
4.15 and 15.38 Hz). '

(3S, 5R)-3-Amino-5-methyl-nonanoic acld hydrochloride-A mixture of
(3S, S5R)-3-amino-5-methyl-nonanoic acid, tert-butyl ester (1.50g, 6.16
mmol) in 3N HCI (100 mL) was heated at reflux for 3hours, filtered hot
over Celite, and concentrated to 30mL in vacuo. The resulling crystals
were collected, washed with additional 3N HC), and dried to provide the
titte compound, mp 142.5-143.3°C. Additional crops were obtained from
the filtrate to provide 1.03g (70.4%). 'HNMR (400 MHZ; CDsOD) 5=0.91(t,
3H, J = 5.84 Hz), 0.92(d, 3H, J = 6.35 Hz), 1.16-1.26(m, 1H), 1.27-1.35(m,
4H), 1.38-1.45(m, 1H), 1.61(br s, 1H), 1.63-1.68(m, 1H), 2.58 (dd, 1H, J=
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7.32 and 17.34 Hz), 2.69(dd, 1H, J = 5.13 and 17.58 Hz), and 3.59(m,
1H). Anal. Calc'd for CyoHziNO,-HCL: C: 53.68, H: 9.91, N: 6.26, CI: 15.85.
Found: C: 53.89, H: 10.11, N: 6.13. MS; M+1: 188.1.

. Example 4. (2R, 4R)-2-Aminomethyl-4-methyl-heptanocic acid

5R-Methyl-3R-(4S-methyl-2-oxo-5R-phenyloxazolidine-3-
carbonyl)joctanoic acid. A solution of (3R,5R)-5-Methyl-3-((4S,5R)-4-
methyl-é-oxo-S-phenyI-oxazolidine-s-carbonyl)-oclanoic acid teri-butyl
ester(3.9 g, 9.34 mmol) in dichloromethane (150 mL) was treated with
trifluoroacetic acid (7.21 mL, 83.4 mlL) and stirred 18 hours at a'rr_lbiem
temperature. After the solvents and reagent were removed in vacuo, the
resulting residue was tritrurated in 100 mL hexanes to provide 3.38g of the
title compound (100%) mp 142-143°C. MS M+1 = 362.1. 'H NMR (400
MHz; CDCls) & 0.85(2t, 6H, J&=7.1Hz), 0.93(d, 3H, J= 6.1Hz), 1.14(m, 1H),
1.2-1.49(m, 6H), 2.56(dd, 1H, /= 4.15 and 17.57 Hz), 2.81(dd, 1H, J=
17.33 and 10.74 Hz), 4.28(m, 1H).' 4.74(quint, 1H, J= 6.84H2), 5.64(d, 1H,
J=7.32H2), 7.29-7.43(m, 5H).

[4R-Methyl-2R-(4S-methyl-2-ox0-5R-phenyloxazolidine-3-
carbonyl)heptylJcarbamic acid benzyl ester. A solution of SR-methyl-
3R-(4S-methyl-2-oxo-5R-phenyloxazolidine-3-carbonyl)octanoic acid (1.98
g, 5.48 mmol) and triethylamine (0.92mL, 6.57 mmol) was treated with
diphenylphosphorylazide (1.2 mL, 5.48 mmol), stired 30 min at ambient
temperature and then heated at refiux for 3 hours. After cooling briefly, the
reaction mixture was treated with benzyl alcohol (2.8 mL, 27.4 mmol) and
heated for an additional 3 h at reflux. The reaction mixture was cooled,
dilted with ethyl ether (150 mL), washed successively with sat'd NaHCO,
and brine, dried (MgSO4) and concentrated in vacuo to an oill
Chromatography (MPLC, elution with 4:1 hexanes:ethyl acetate) provided
the title compound (2.0 g, 78.3%) as an oil. MS M+1 = 467.1. 'H NMR
(400 MHz: CDCls) § 0.86(2t, 6H, J = 7.1Hz), 0.83(d, 3H, J = 5.9Hz),
1.14(m, 1H), 1.08-1.36(m, 6H), 1.50(d, 1H, J= 5.2 Hz), 3.49(t, 1H, /= 6.1
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Hz), 4.10(m, 1H), 4.71(quint, 1H, J = 6.61Hz), 5.06(d, 2H, J =3.42 Hz),
5.20(t, 1H, J=5.61 Hz), 5.64(d, 1H, J = 7.08Hz), 7.29-7.43(m, 10H).

2R-{Benzyloxycarbonylaminomethyi}-4R-methylheptanoic a.cid. A
solution of 4R-methyl-2R-(4S-methyl-2-oxo-5R-phenyloxazolidine-3-
carbonyl)heptyljcarbamic acid benzyl ester (4.12 g, 8.83 mmol) in 3:1
THF:water (100 mL) was cooled to 0°C and treated with a mixture of 0.8 N
LiOH (17.5 mL, 14 mmol) and 30% Hz0; (4.94 mL, 44 mmal). After the-
reaction mixture was stirred in the cold 3hours, it was quenched with a
slurry of NaHSO; (2.37g) and Na,SOs (4.53g) in water (30 mL) and stirred
1 hour. The reaction mlxiu;'e was diluted with ethyl ether (200 mlL),
partitioned, and the organic layer washed with brine and dried (MgSOs).
The concentrated organic extract was chromatographed (MPLC) elutin'g

* with ethyl acetate to give 1.25g of 2R-(benzyloxycarbonylaminomethyl)-

AR-methylheptanoic acid (46%). MS M+1 = 308.1. 'H NMR (400 MHz;
CDCly) 5 0.83(t, 3H, J = 6.84 Hz), 0.87(t, 3H, J = 6.35 Hz), 1.14(m, 1H),
1.06-1.54(m, 7H), 2.7(br s, 1H), 3.30(m, 2H), 5.05(q, 2H, J = 12.2Hz),
5.14(t, 1H, J= 5.61 Hz), 7.30(br s, S5H).

(2R,4R)-2-Amino-4-methyl-heptanolc acid hydrochioride. A mixture of
2R-(benzyloxycarbonylaminomethyl}—4R-methyl-heptanoic acld (1.25g,
4.07 mmol) and Pd/C (20%, 0.11 g) in methanol (50 mL) was
hydrogenated at 50 psi for 18 hours. After the catalyst was removed by
filtration, the solvent was removed in vacuo and the resulting solld
triturated in ether to provide (2S, 4H)-2-amino-4-methy|—hept.anoic acid
hydrochloride (0.28g, 40%) mp 226.3-228.0°C. MS M+1 = 174.0. 'H
NMR (400 MHz; CDsOD) § 0.89(t+d, 6H, J = 6.35 Hz), 1.11(m, 1H), 1.25-
1.40(m, 4H), 1.47-1.62(m, 2H), 2.48(br s, 1H), 2.93(m, 2H). Anal. Caic'd
for CoH1oNO2-0.1 H,O C: 61.75 H: 11.06 N: 8.00. Found C: 61.85 H:
10.83 N: 8.01. '
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2-Cyano-4,4-dimethyl-hepta-2,6-diencic acid ethyl ester. A solution of
2,2-dimethyl-pent-4-enal (5.0g, 44 mmol), cyano-acetic acid ethyl ester
(5.12 mL., 48 mmol), piperidine (1.3 mL, 14 mmol) and acetic acid (4.52
mL, 80 mmol} in 170 mL of toluene was heated under reflux for 18 hours
in a flask equipped with a Dean-Stark separator. Several mL of water was
collected'in the trap. The reaction was cooled and washed with 1N HC},
NaHCOj3 and brine, successively. The organic layers were dried over
NazSO, and concentrated 1o an oil. This oll was chromatographed eluting
with 20% of EtOAc in hexane to give a combination of two lots total 8.3g
(91%). "H NMR (400 MHz; CDCl) 1.28 (s, 6H), 1.32 (t, 3H, J=7 Hz),.
2.26 (d, 2H, J = 7.6 Hz), 4.27 (q, 2H, J="7.2 Hz), 5.08 (d, 1H, J= 12 H2), - -
5,10 (d, 1H, J=4 Hz), 5.72 (m, 1H).

WO 03/082807
-74-
Example 5. 2-Aminomethyl-4,4-dimethyl-heptanoic acid
hydrochloride.

2-Aminomethyl-4,4-dimethyi-heptancic acid hydrochloride. 2-Cyano-
4,4-dimethyl-hepta-2,6-dienoic . acid” ethyl ester (5.88g, 28 mmol) was
dissolved in the mixture of 91 mL of ethanol and 6 mL of HC! and treated
with 0.4g of PtO2. The reaction was carried out under 100 psi of hydrogen
pressure at room temperature for 15 hours. The catalyst was filttered and
fitrate was concentrated to give 3.8g of the desired product 2-
aminomethyl-4,4-dimethyl-heptanocic acid ethyl ester as an oil. MS (APC!):
216.2 (M+1)*. This oil was refluxed in 75 mL of 6N HCI for 18 hours. While
the reaction was cooled, a precipitate formed. The solid was filtered,
washed with additional HCI solution and trituraied with ether to give the
clean title compound. MS (APCI): 188.1 (M+1)*. 186.1 (M-1)". 'H NMR
(400 MHz; CD50D): 0.81 (8H, m), 1.30 (SH, m), 1.81 (dd, 1H, J= 7.2 Hz,
14.4 H2), 2.72 (1H, m), 3.04 (2H, m); Anal. Calc'd for CyoH2yNO2-HCI: C:
53.68, H: 9.91, N: 6.26, Cl: 15.85; Found: C: 53.83, H: 10.15, N: 6.22, Cl:
15.40. MP: 229.5-231.0°C.

Example 6. (S)-3-Amino-5,5-dimethyi-octanoic acid.
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3-(4,4-Dimethyl-heptanoyl){ R}4-methyl-{S)-5-phenyl-oxazolidin-2-

one: A solution of 4,4-dimethyi-heptancic acid (1.58g, 10mmol) and
triethylamine (4.6 mL) in 50 mL THF was cooled to 0°C and treated with
2,2-dimethy-propiony! chloride (1.36 mL). After one hour, 4R-methyl-5S-
phenyl-oxazolidin-2-one (1.95g, 11mmol) and lithium chioride (0.47g, 11
mmol)was added and the mixture was stirred for 18 hours. The precipltate
was filtered and washed thoroughly with additional THF. The filirate was
concentrated in vacuo 1o give an oily solid. This solid was dissolved in 200
mL Et,0, washed successively with saturated NaHCOs, 0.5N HCI and'
saturated NaCl, dried (MgSQ,) and concentrated in vacuo to give the title
compound as an oil {3.0g, 85%). *HNMR (400 MHz; CDC): 0.73-0.84 (m,

. 12H), 1.10-1.22 (m, 4H), 1.46-1.54 (m, 2H), 2.75-2.87 (m, 2H), 4.70 (m,

iH, J=7 H2), 5.59 (d, 1H, J = 7 Hz), 7.22-7.37 (m, 5H).

5,5-Dimethyl-(S)-3-((A)-4-methyl-2-oxo-(S)-5-phenyl-oxazolidine-3~

carbonyl)-octanolc acid tert-butyl ester: According to example 1, 5.07g

(16 mmol) of 3-(4,4-dimethyl-heptanoyi)-4-methyl-5-phenyl-oxazolidin-2-
one, 18 mL (1N, 18 mmol) of NaHMDS solution and 4.72 mL (32 mmol) of
bromo-acetic acid tert-butyl ester gave 3.40g (49.3%) of the title
compound as a crystalline solid. 'THNMR (400 MHz; CDCla): 0.85-0.89 (m,
12H), 1.18-1.32 (m, 6H), 1.41 (s, 9H), 1.88 (dd, 1H, J= 6 Hz, 8.4 Hz), 2.41
(dd, 1H, J = 6 Hz, 16 Hz), 2.62 (dd, 1H, J = 8.4 Hz, 16 Hz), 4.30-4.40 (m,

1H), 4.72 (m, 1H), 5.62 (d, 1H, J = 7 Hz), 7.30-7.40 (m, S5H). m.p.: 83- -

85°C.

(5)-2-2,2-Dimethyl-pentyl)-succinic acid 4-tert-butyl ester: According
to example 1, 3.4g (7.8 mmol) of 5,5-dimethyl-3-{4-methyl-2-oxo-5-phenyl-
oxazolidine-3-carbonyl)-octancic acid tert-butyl ester, 16 mL (12.8 mmol)
of 0.8N LIOH and 4.5 mL of 30% H;O, gave 2.42g (>100%) of the title
compound as an oil. 'HNMR (400 MHz; CDCly): 0.77-0.82 (m, 8H), 1.14-
1.29 (m, 5H), 1.42 (s, 8H), 1.77 (dd, 1H, J= 8 Hz, 16 Hz), 2.36 (dd, 1H, J
= 6 Hz, 16 Hz), 2.58 (dd, 1H, J= 8 Hz, 16 Hz), 2.75-2.85 (m, 1H).
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(S)-3-Benzyloxycarbonylamino-5,5-dimethyl-octancic acid tert-butyl
ester: According to example 1, 2.14g (7.9 mmol)of 2-(2,2-dimethyl-pentyl)~
succinic acid 4-tert-butyl ester, 1.7 mL of DPPA, 1.1 mL of EisN and 2.44
mL of BnOH provided 1.63g (54.8% in two steps) of the title compound as
an oll. "THNMR (400 MHz; CDCly): 0.78-0.89 (m, 8H), 1.10-1.30 (m, 5H),
1.36 (s, 9H), 2.39 (t, 2H, J = 5 Hz), 4.95-4.05 (m, 1H), 5.00 (s, 2M), 5.08
(d, 1H, J=8.6 Hz), 7.22-7.30 (m, 5H). '

(S)-3-Amino-5,5-dimethyl-octanoic acid tert-butyl ester: According to
example 1, 1.63g of 3-benzyloxycarbonylamino-5,5-dimethyl-octanoic ‘acid
fent-butyl ester and 0.2g of 20% Pd/C fumlshed the title compound.
THNMR (400 MHz; CDCls): 0.84-0.89 (m, 9H), 1.13-1.39 (m, 6H), 1.43 (s,
9H), 2.25 (dd, 1H, J = 8.4 Hz, 15.6 Hz), 2.35 (dd, 1H, J = 4.4 Hz, 15.6 Hz),
2.79 (s, br, 2H), 3.25-3.35 (m, 1H). MS, mvz, 244.2 (M+1)".

(5)-3-Amino-5,5-dimethyl-octanoic acid hydrochloride: According to
exampie 1, 3-amino-5,5-dimethyl-octanoic acid tert-butyl ester was treated
with 3N HC! to provide 286mg of the title compound as a solid. ‘HNMR
(400 MHz; CD;OD): 0.87-0.93 (m, SH), 1.18-1.31 (m, 4H), 1.51 (dd, 1H, J
= 4 Hz, 14.4 Hz), 1.62 (dd, 1H, J = 6.8 Hz, 14.4 Hz), 2.60 (dd, 1H, J= 8
Hz, 17.6 Hz), 2.73 (dd, 1H, J = 4 Hz, 7.6 Hz), 3.55-3.60 (m, 1H). MS
(APCl), m/z 188.1 (M+1)". 186.1 (M-1)'. Anal. Calc'd for
C1oH21NO2-HCI-0.12H;0: C: 53.17, H: 9.82, N: 6.20, Cl: 15.69; Found: C:
§3.19, H: 10.00, N: 6.08, Cl: 15.25. @ = +20° (MeOH). MP: 194.2-195.2°C.

Example 7. 2-Aminomethyl-3-(1-methyl-cyclopropyl)-proplonic acid.

2-Cyano-3-(1-methyl-cyclopropyl}-acrylic acid ethyl ester. To 1-
methyicyclopropane-methanol (Aldrich, 1.13mlL, 11.6mmol) in 50mL
CHa.Cl; was added neutral alumina (2.5g) and then PCC (2.5g, 11.6
mmol), and the mixture stimed 3h at ambient temperature. The mixture
was fitered through a 1cm piug of silica gel under vacuum, and rinsed with
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Et,O: The filtrate was concentrated to ca. SmL total volume. To the,
residue was added THF (10mL), ethyl cyanoacetate (1.2mL, 11.3 mmol),
piperidine (5 drops), and finally acetic acid (5 drops). The whole was
stired al ambient temperature ovemight, then partitioned between EtO
and sat. ag. NaHCOs. The phases were separated and the organic phase
washed with brine, dried (MgSO4), and concentrated. Flash
chromatography of the residue (10-»15% EtOAc/hexanes) provided 0.53g
(25%) of the ester as a colorless oil that crystallized on standing; mp 35-
37 °C. 'H NMR (CDCb) 8 6.99 (s, 1H), 4.27 (g, J = 7.3 Hz, 2H), 1.55 (s,
8H), 1.32 (1, J= 7.3 Hz, 3H), 1.14 (s, 2H), 1.07 (s, 2H). "°C NMR &, 170.44,
162.90, 115.17, 103.69, 62.52, 21.24, 21.07 (2C), 20.71, 14.35. Anal.

. Caled for CioH1aNO2: C, 67.02; H, 7.31; N, 7.82. Found: C, 66.86; H,

7.47; N, 7.70.

2-Aminomethyl-3-{1-methyl-cyclopropyl)-proplonic acid ethyi ester.
To 2-cyano-3-(1-methyl-cyclopropyl)-acrylic acid ethyl ester (0.45g,
2.5fmmol) in 16 mL EtOH:THF (1:1) was added RaNi (0.4g), and the
mixture was hydrogenated in a Parr shc'lker at 48 psi for 155 h.
Peariman’s catalyst (0.5g) was then added and hydrogenation was
continued for an edditional 15h. The mixture was fitered and
concentrated. Flash chromatography of the residue 2-3-34-5-6—8%
MeOH/CH:Cls provided 0.25g {54%) of the aminoester as a colorlese oll.
'H NMR (CDCls) § 3.97 (m, 2H), 2.67 (m, 2H), 2.46 (m, 1H), 1.28 (d, J =
7.3Hz, 2H), 1.18 (bs, 2H), 1.09 (t, J = 7.3 Hz, 3H), 0.85 (s, 3H), 0.04 (m,
4H). LRMS: m/z 186.1 (M+1).

2-Aminomethyl-3-(1-methyl-cyclopropyl)-propionic acid. To a solution
of 2-aminomethyl-3-(1-methyl-cyclopropyl)-propionic acid ethyl ester
(0.25g, 1.35mmol) in 10mL methanol at 0°C was added 10% at.1. NaOH
(10mL). The mixture was stirred at ambient femperature ovemight, then
concentrated to remove the methanol. The residue was cooled to 0°C
and acidified to pH 2 with conc. HCI. After allowing to warm fo ambient
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temperature the mixture was loaded onto DOWEX-50WX8-100 ion-
exchaﬁge resin and eluted with HzO unti! neutral to litmus, Elution was
continued with 5% aq. NH,OH (100mL) and the alkaline fractions
concentrated to provide 0.15g (71%) of the amino acid as a colorless
solid. 'H NMR (CDCls) & 2.72 (m, 2H), 2.42 (m, 1H), 1.34 (dd, J = 8.5,
13.9 Hz, 1H), 1.19 (dd, J = 6.1, 13.9 Hz, 1H), 0.82 (s, 3H), 0.05 (m, 4H).
LAMS: m/z 158.0 (M+1).

Example 8. (35,5A)-3-Amino-5-methyl-octanoic acld.
(5S5)-5-Methyl-octa-2,6-dienocic acid tert-butyl ester. To a soiution of
(5)-3m§thyl-hex4emic acld ethyl ester* (1.0g, 6.4mmol) In 30mL
toluene at —78 °C was added DIBAH (1.0M in THF, 6.4mL) dropwise over
5 min. The mixture was stirred at —78 °C 45 min at which time 5 drops of
methano! were added, resulting in vigorous Hz evolution. Methanol was
added until no more gas evolution was observed (ca. SmL). At this time
the cold bath was removed and ca. 5mL of sat. ag. Na'K" tartrate was
added. When the mixture reached room temperature, additional sat. aq.
Na*KC* tartrate and Et;O were added and stirring was continued until the
phases were mostly clear (ca. 1h). The phases were separated, and the
organic phase washed with brine, dried (MgSO,), and concentrated to ca.
10mL total volume owing to volatility concems. The crude mbdure was
combined with an additional batch of aldehyde prepared from 10mmol of
the ester by the method described above and the whole used without
purification. To a suspension of sodium hydride (60% dispersion in
mineral o) In 25ml. THF was added thutyl-P.P-
dimethylphosphonoacetate (3.0mL, 15mmol) dropwise over 1h such that
the evolution of H; was under control. After the addition was complete,
the crude aldehyde in toluene (ca. 20mL total volume) was added quickly
dropwise and the mixture stirred at ambient temperature ovemnight. The
mixture was partitioned between E1O and sat. aq. NH,Cl, the phases
separated, the organic phase washed with brine, dried (MgSO4), and
concentrated.  Flash chromatography of the residue (0—33-5%-
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EtOAc/hexanes) afforded 1.0g (29%, two steps) of the unsaturated ester.
as a pale yellow oil: 'H NMR (CDCly) 5 6.75 (m, 1H), 5.66 (m, 1H), 5.30
(m, 2H), 2.03-2.28 (m, 3H), 1.58 (d, J= 6.1 Hz, 3H), 1.41 (s, 9_H)'. o (d;
J= 6.6 Hz, 3H). '

*(S)-3-methyl-hex-4-enoic acid ethyl ester was prepared from (S)-trans-3- -
Penten-2-0l [Liang, J.; Hoard, D. W.; Van Khau, V.; Martinelli, M. J.;
Moher, E. D.; Moore, R. E.; Tius, M. A. J. Org. Chem., 1999, 64, 1459]
via Johnson-Claisen rearrangement with triethylorthoacetate according to
the literature protocol [Hill, R. K.; Soman, R.; Sawada, S., J. Org. Chem.,

1972, 37, 3737}

(3R,55)-3-[Benzyl{1-phenyl-ethyl}-amino}-5-methyl-oct-6-enoic acid
tert-butyl ester. To a solution of (S)-(-)-Nbenzyl-a-methylbenz_ylamino
(0.60mL, 2.85mmol) in 9.0mL THF at ~78 °C was added n-butyliithium
(1.6M in hexanes, 1.6 ml) quickly dropwise resulting in a deep pink color.
The mixiure was stired at —78 °C for 30 min at which time (55)-5-Methyl-
octa-2,6-diencic acid tert-butyl ester (0.5g, 2.38mmol) in 1.0mL THF was
added slowly dropwise, resulting in a pale tan color which darkened over
3h. The mixture was stimed 3h at -78 °C, then quenched with sat. aq.
NH,C!. The mixture was allowed to warm to 1t and stired ovemight, then
paritioned between EtOAc and sat. ag. NH,Cl. The .phases were
concentrated, and the organic phase dried (MgSOs), and. concentrated. ‘
Flash chromatography of the residue (3—5% EtOAc/hexanes) provided
0.52g (52%) of the aminoester as a yellow oll. 'H NMR (CDC) 5 7.34 (m,
2H), 7.20 (m, 8H), 5.27 (m, 2H), 3.74 (m, 1H), 3.72 (d, J = 15.9 Hz, 1H),
3.41 (d, J= 14.9 Hz, 1H), 3.27 (m, 1H), 2.38 (m, 1H), 1.98 (dd, J= 3.7, '
14.2 Hz, 1H), 1.81 (dd, J = 9.3, 14.4 Hz, 1H), 1.54 (d, J = 4.9 Hz, 3H), 1.32
(s, 9M), 1.24 (d, J= 7.1 Hz, 3H), 0.99 (m, 2H}, 0.74 (d, J= 6.6 Hz, 3H).

(38,5R)-3-Amino-5-methyl-octan Ic acid. To a solution of (3R,65)-3-
[Benzyi-(1-phenyl-ethyl)-amino}-5-methyl-oct-6-enoic acid teri-butyl ester
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(0.92g, 2.18mmol} in 50mL MeOH was added 20% Pd/C (0.20g), and the
mixiure was hydrogenated in a Parmr shaker at 48 psi for 23 h. The mixture
was filtered and concentrated. To the crude aminoester in 10mL CHxCl
was added 1.0mL trifluoroacetic acid, and the solution stimed at ambient
temperature ovemight. The mixture was concentrated, and the residue
dissolved in the minimum arn'ount of H.O, and loaded onto DOWEX-
50WX8-100 ion exchange resin. The column was eluted with HO until
neutral to litmus, then continued with 5% aq. NH{OH (100mL). The
alkaline fractions were concentrated to provide 0.25g (66%, two steps) of
the amino acid as an off-white solid. 'H NMR (CD30D) § 3.41 (m, 1H),

2.36 (dd, J = 5.1, 16.6 Hz, 1H), 2.25 (dd, J = 8.1, 16.6 Hz, 1H), 1.42 (m, '

2H), 1.24 (m, 1H), 1.12 (m, 2H), 1.00 (m, 1H), 0.73 (d, J = 6.4 Hz, 3H),
0.68 (1, J= 6.8 Hz, 3H). LAMS: miz 172.1 (M-1). .

Example 9. 2-Aminomethyl-8-methyl-nonanoic acid. .
A procedure similar to that of 2-Aminomethyl-4,4,8-trimethyl-nonanoic acid

was utilized to prepare 2-Aminomethyl-8-methyi-nonancic acid from 6- .

methyl-1-heptanol m/z202.1 (M+).

2-Aminomethyi-4,8-dimethyl-nonanoic acld'

(R)-2,6-dimethyl heptan-1-ol: Magnesium tumings (2.04 g, 84 mmol) and
a crystal of iodine were suspended in 5 mL THF for the addition of 1-
bromo-3-methyl butane (0.3 mL, neat). The mbdure was heated to start
the Grignard formation. The remaining 1-bromo-3-methyl butane (8.63
ml, 72 mmol) was diuted in THF (60 mL) and added dropwise. The

mixture was stirred at ambient temperature for 2 hours and cooled to -5

sC. A solution of copper chiloride (1.21 g, 9 mmol} and LiCl (0.76 g, 18
mmol) in THF (50 mL) was added dropwise keeping the temperature
below 0 °C. The resulting mixture was stimed for 20 min, and (R)-3-
bromo-2-methylpropanol in THF (20 mL) was added dropwise whiie
keeping the temperature below 0 °C. The mixture was aliowed to slowly
reach ambient lemperature ovemight. The reaction mixture was
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quenched with ammonium hydroxide and water. The mixture was diluted,
with EtOAc and extracted with 3x20 mL EtOAc. The organics were
washed with brine, dried {MgSO,), fitered and concentrated. The residual
oil was purified via silica gel ‘chromatography (90/10 Hexan'eIEtOAc) to
give 2.67 g (R)-2,6-dimethyl heptan-1-ol. )

(R)-1-iodo-2,6-dimethyl heptane: To a mixture of suppored triphenyl
phosphine (6.55 g, 19.67 mmol) in CH;Cl; at 0 °C was added iodine (4.09
g, 19.67 mmol) and imidazole (1.33 g, 19.67 mmol). The mixture was
warmed to ambient temperature, stirred for 1 h and cooled 1o 0 °C for the
dropwise addition of (R)-2,6-dimethyl heptan-1-ol in CHzClz (5 mL). The
mixture was allowed to reach ambient temperature and stirred for 1 h, at
which time it was filtered through a pad of celite and the solids were
washed with CH,Cl. The fillrated was concentrated, and the crude
product was purified via silica gel chromatography to give (R)-1-iode-2,6-
dimethyl heptane (2.44 g).

(4R)-4,8-dimethyl nonanoic acid 1-butyl ester: To dlisopropyl .amlna
(0.827 mL, 5.8 mmol) in THF (8 mL) at —78 °C was added nBuLi (2.65 mL
of a 2.6 M solution in pentane). The solution was stirred for 30 min at =78
°C, followed by the eddition of t-butyl acetate (0.8 mL, 5.8 mmol). The
mixture was ‘stimed at —78 °C for 2 h, and then (R)-1-iodo-2,6-dimethyl
heptane (0.3 g, 1.18 mmol} and HMPA (1.5 mL) in THF (1 ml) was added.
The reaction was stirred at —78 °C and allowed to slowly reach ambient
temperature ovemight, then heated at 35 °C to drive the reaction t
completion. The reaclion was quenched by the addition of ammonium
chloride (saturated aqueous solution), and the mixture was extracted with
EtOAc (2x10 mL). The organics were combined, washed with water, dried
(MgSO,), fitered and concentrated. Silica gel chromatography (88/2
hexane/EtOAc) provided 0.25 g of (4R)-4,8-dimethyl nonanolc acid t-butyl
ester.
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(4R)-4,8-dimethyl nonanoic acid: (4R)-4,8-dimethyl nonanoic acid t-butyl ]
ester in 25 mL CH.Cl; &t 0 °C was treated with TFA (6 mL). The mixture
was allowed to reach ambient temperature and stir overnight. The solvent
was removed by rotary evaporation, and the mixture was purified by silica

gel chromatography (95/5 f!exanelEIOAc) o give 0.962 g (4R)-4,8-
dimethyl nonanoic acid. m/z 185 (M-).

3-(4R,8-Dimethyl-nonancyl)-4(S)-methyl-5(R)-phenyl-oxazolidin-2-one:
A procedure similar to (4R,58)-4-Methyl-3—(H)-h-mathyl-heplanoyl)-s-
oxazolidin-2-one was utiized to give 3-(4R,8-Dimethyl-nonanoyj)-4(S)-
methyl-5(R)-phenyk-oxazolidin-2-one (1.35 g) m/z 346.5 (M+).

[4R,8-Dimethyl-2R-{4R-methyl-2-oxo-5R-phenyl-oxazolidine-3-
carbonyl)-nonyl]-carbamic acid benzyl ester: To a solution of 3-(4(R),8-
Dimethyl-nonanoyl)}-4(S)-methyl-5(R)-phenyl-oxazolidin-2-one (1.05 g,
3.04 mmol) in CHCk (12 mL) and TiCls (3.04 mL of a 1 M solution in
CH;Cl;) was added diisopropyl ethyl amine (0.55 mL, 3.18 mmol)at —20
*C. The resuiting dark red solution was stirred at —20 °C for 30 min prior |
to the addition of a solution of N-methoxymethyl benzyl carbamate (0.652
g, 3.34 mmol) in CH:Ck (3.5 mL) and TiCl, (3.34 mL). The mixture was
stired at O °C for 4 h. The reaction was quenched by the addition of
saturated aqueous emmonium chloride solution. The mixture was
extracted with CHxCl» (3x15 mi). The organics were combined and
washed with 1 N HCI and neutralized with NaOH, followed by washing with
brine. The organics were dried (MgSO,), filtered, "concentrated and
purified by silica gel chromatography (95/5 hexane /EtOAc) to give 0.555 g
[4R,8-Dimethyl-2R-(4R-methyl-2-oxo-5R-phenyl-oxazolidine-3-carbonyl)-
nonyl]-carbamic acid benzyl ester.

2(R)-(Benzyloxycarbonylamino-methyl)-4(R),8-dimethyl-nonanolc
acid: A procedure similar to that of (S)-2-((R)-2-Methyl=pentyl)succinic
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acid ‘' t-butyl ester was utilized to provide 0.198 g 2(R)-
(Benzyloxycarbonylamino-methyl)-4(R),8-dimethyl-nonanoic acid.

2-aminomethyl-4,8-dimethyl nonanoic acid: °~  2(R)-
(Benzyloxycarbonylamino-methyl)-4(R),8-dimethyl-nonanoic acii {0.148 g,
0.566 mmol) was treated with hydrogen in the presence of 20% pd/C to
give 0.082 g of 2-aminomethyl-4,8-dimethyl nonanoic acid after filtration
and purification via silica gel chromatography (85/15 CHoClo/MeOH). mvz

216.3 (M+).

Example 10. 2-Aminomethyl-4,4,8-trimethyl-nonanoic acid.
2,2,6-Trimethyl-heptanoic acid methyl ester: To dilsopropyl amine (1.54
mL, 11.03 mmol) in THF (22 mL) at -78 °C was added nBulLi (6.80 mL of
a 1.6 M solution in hexang). The solution was stirmed for 30 min at -‘}B °C.
followed by the addition of methyl isobutyrate (0.97 mL, 8.48 mmbl).- The
mixture was stirred at —78 °C for 2 h, and then 1-iodo-4-methyl pentane
(1.8 g, 8.48 mmol) and DMPU (0.55 mL, 4.24 mmol) in THF (6 mL) was
added. The reaction was stired at —78 °C and allowed to slowly reach
ambient tomperéture over 16 h. The reaction was quenched by the
addition of ammonium chloride (saturated aqueous solution), and the
mixture was extracted with EtOAc (2x10 mlL). The organics were
combined, washed with water, dried (MgSO0,), filtered and concentrated.
Silica gel chromatography (99/1 hexane/EtOAc) provided 1.57 g of 2,2,6-
Trimethyl-heptanoic acid methyl ester. '

2,2,6-Trimethyl-heptan-1-ol: 2,2,6-Trimethyl-heptanoic acid methyl ester
(1.97 g, 10.6 mmol) was taken up in toluene (65 mL) and cooled to ~78
°C. DIBALH (12.7 mL of a 1 N solution in toluene) was added dropwise.
After 45 min, 1.5 miL DIBALH was added. After 2 h, the reaction was
quenched by the addition of 15 mL MeOH at ~78 °C. The mixture was
warmed to ambient temperature, and then cooled again to —78 °C for the
addition of 10 mL 1 N HCl. The mixture was extracted with EtOAc (3x15
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mL). The combined organics were washed with brine, dried (MgSOy,),
fitered and concentrated. The residual oil was purified via silica gel
chromatography (95/5 Hexane/EtOAc) to give 2,2,6-Trimethyrheptan-1-ol
(0.88 g)- mz 159 (M+).

2,2,6-Trimethyl-heptanal: Pyridinium chiorochromate (PCC, 4.17 g, 19.4
mmoll) was combined with neutral alumina (14.6 g) in CH2Cl; and stirred at
ambient temperature for 15 min. The alcohol was diluted in CHzClz, and
the mixture was stirred at ambient temperature for 2h. The solution was
filered through a pad of silica, and the solids were washed with CHxCl,.
The filtrate was evaporated to give1.05 g mz 157 (M+).2,2,6-Trimethyl-
heptanal which wes canried on without further purification. '

2-Cyano-4,4,8-trimethyi-non-2-enoic acid benzyl ester; To a mi;cture of
2 2.6-Trimethyl-heptanal (1.05 g, 6.73 mmol), piperidine (0.18 mL, 2.01
mmol) and benzyl cyanoacetate (1.28 g, 7.4 mmol) in toluene (50 mL) was
added glacial acetic acid (0.72 g, 12.1 mmol). The flask was fitted with a
Dean-Stark trap, and the mixture was heated at reflux for 18. The mixture :
was cooled, treated with dilute HCI, and the layers were separated. The
organics were washed with a saturated sodium bicarbonate solution
followed by brine, and dried (MgSQ,), filtered and concentrated. The
residual oil was purified by silica gel chf-omatography (98/2 hexane/EtOAc)
to give 1.3 g of 2-Cyano-4,4,8-trimethyl-non-2-enoic acid benzyl ester m/z
314 (M4).

2-aminomethyl-4,4,8-trimethyl-nonanocic acid: 2-Cyano-4,4,8-trimethyl-
non-2-enoic acid benzyl ester (1.3 g, 4.14 mmol) in THF (50 mL) was
treated with hydrogen in the presence of 20% Pd/C to give a mixture of
the cyano acid and the cyano methyl ester. The mixture was purified by
silica gel chromatography to give 278 mg of 80105x41-1-2. The acid was
then treated with hydrogen in the presence of Raney Ni in MeOH/NH40OH

PCT/IB03/00576 4{(}
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to give 0.16 g of 2-aminomethyl-4,4,8-trimethyi-nonanoic acid. m/z 230.3

(M+).

Example 11. 2-Aminomethyl'-4-ethyl-octanoic acid.
A procedure similar to that of 2-Aminomethyl-4,4,8-trimethyl-nonanoic acid
was utilized to prepare 2-Aminomethyl-4-ethyl-octanoic acid from 2-

ethylhexanal. mz202.1 (M+).

Example 12. 2-Aminomethyl-4-ethyl-8-methyl-nonanoic acld.
A procedure similar to that of 2-Aminomethyl-4,4,6-trimethyl-nonanoic acid
was utilized to prepare 2-Aminomethyl-8-methyl-nonanoic acid from 2,6-di~

t-butyl-4-methylphenyl cyclopropylcarboxylate. nvz 230.2 (M+).

Example 13. 3-Amino-2-[1-(4-methyl-pentyl)-cyclopropyimethyl]}-
proplonic acid. ' - '

A procedure similar to that of 2-Aminomethyl-4,4,8-trimethyl-nonanoic acid
was utilized to prepare 2-Aminomethyl-8-methyl-nonanoic acid from 2,6-d-
{-butyl-4-methyiphenyl cyclopropyicarboxylate. m/z228.2 (M+).

Example 14. 2-Aminomethyi-4-ethyl-hexanoic acid.
A procedure similar to 2-aminomethyl-4,8-dimethyl-nonancic acid was
used fo prepare 2-aminomethyl-4-ethyl-hexanoic acid from 4-ethyl

hexanoic acid. m/z 174.1.

Example 15. 3(S)}-Amino-3,5-dimethyl-heptanoic acld.

2-Methyi-propane-2(S})-suifinic acid (1,3~-dimethyi-pentylidene)-emide:
A solution of (S)-(-)-2-methyl-2-propanesulfonamide (500 mg, 4.1 mmol), '
4-methyl-2-hexanone (470 mg, 4.1 mmol), and Titanium(lV) ethoxide (1.7
mL, 8.3 mmol) was heated at reflux for 18 h. The reaction mixture was
poured into 20 mL brine with rapid stirring. The resulting solution was
fitered through celite, and the organic layer was separated. The aqueous
layer was extracted with ethyl acetate (2x20 mL). The combined organics
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were dried (Na2SO,), filtered, and concentrated. The resultant oil was
purified by silica gel chromatography (25% EtOAc in hexane) to give 575
mg of 2-Methyl-propane-2(S)-sulfinic acid (1,3-dimethyl-pentylidene)-

amide as a yellow oil,

3,5-Dimethyl-3-(2-rnethyl-pro'pane-2(S)-suIfinylamlno)-heptanolc acid
meth'yl ester: To a =78 °C solution of lithium bis(trimethyisilyl)amide (5.1
mi of a*1 M solution in THF) in THF (6 mL) was added methyl acetate
((0.41 mL, 5.1 mmol) dropwise. After stirring for 20 min, a soiution of
chlorotitanium triisopropoxide (2.5 mi, 10 mmol) in THF (3 mL) was added
dropwise. After 1 hour, 2-Methyl-propane-2(S)-sulfinic acid (1,3-dimethyi-
pentylidene)-amide (560 mg, 2.6 'mmpl)' in THF (3 mL) was added
dropwise at =78 °C. The reaction was stirred at ~78 °C for 5 h, and then:
quenched by the addition of 10 mL ammonium chloride solution and
warmed to room temperature. The mixture was diluted with 10 mL water,
and filtered. The aqueous layer was exiracled with ethyl acetate (2x20
mL). The combined organics were washed with brine, dried (Na2SOs,),

. filtered, and concentrated. The resultant oil was purified by silica gel

chromatography (30% EtOAc in hexane) to give 360 mg of 3,5-Dimethy}-3-
(2-methyl-propane-2(S)-sulfinylamino)-heptanoic acid methyl ester.

3(S)-Amino-3,5-dimethyl-heptancicacid: 3,5-Dimethyl-3-(2-methyi-
propane-2(S)-sulfinylamino)-heptanoic acid methyl ester (360 mg, 1.2
mmol) was dissolved in 6 N HCI (2 mL) and dioxane (2 mL) and heated at
100 C for 6 h. The mixture was cooled io room temperature, diluted with
water, and extracted with EtOAc (15 mL). The organics were purified by
ion exchange chromatography to give 3(S)-Amino-3,5-dimethyl-heptanocic
acid (270 mg) and then repurification by silica gel chromatography
(70:25:5 CHzClz/MeOH/NH,OH) to give 203 mg of 3(S)-Amino-3,5-
dimethyl-heptanoic acid as a white solid. m/z 174 (CeH1gNOg+H).

Example 16. 3(S)-Amino-3,5-dimethyl-nonanoic acid.



WO 031082807

10

PCTABO3AN9T76

-87-
A procedure similar 1o that of 3(S)-Amino-3,5-gimethyl-heptanoic acid was
used to prepare 3(S)-Amino-3,5-dimethyl-nonanoic acld. m/Zz 202.1

(C11H23N02+H). ’ .

Example 17. 3(S)-Amino-3,5-dimethyl-octanoic acid.

A procedure similar to that of 3(S)-Amino-3,5-dimethyl-heptanoic acid was -

used to prepare 3(S)-Amino-3,5-dimethyl-nonanoic acid. m/ 188.1
(C1aHa1NOz+H). ‘

=
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CLAIMS
1. This invention relates to compounds of the formula |

Ry R.Rs

wherein R, is hydrogen or (C,-Ce)alkyl optionally substituted with from one
to five fluorine atoms; -

Rz is hydrogen or (C-Ce)alkyl optionally substituted with from one
to five fluorine atoms; or ' -

R: and Rz, together with the carbon to which they are attached,
form a three to six membered cycloalkyl ring;

Rs Is (Cr-Ca)aliyl, (Cx-Ce)cycloalkyl, (Cs-CelcycioalkyHCr-Calalkyl,
ohenyi, phenyH(C+-Calalkyl, pyridyl, pyridyHC1-Ca)alkyl, phenykN(H)-, or

" pyridy-N(H}- , wherein each of the foregoing alkyl moieties can be

optionally substituted with from one to five fluorine atoms, preferably with
from zero to three fluorine atoms, and wherein said phenyl and seid
pyridyl and the phenyl and pyridyl moieties of said phenyl{C1-Csalkyl and
sald pyridyl{C4-Cs)alkyl, respectively, can be optionally substituted with
from one to three substituents, preferably with from zero to two

- substituents, independently selected from chloro, fluoro, amino, nitro,

cyano, (C1~Cs)alkylamino, (C4-Cj)alkyl optionally substituted with from one
to three fluorine atoms and (C1-Cs)alkoxy optlonally substituted with from
one to three fluorine atoms;

R4 is hydrogen or (C,-Cs)alkyl optionally substituted with from one
to five fluorine atoms;

Rs is hydrogen or (C-Cg)alkyl optionally substituted with from one
to five fluorine atoms; and
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R is hydrogen or (C,-Cg)alkyl;

..;.....,«.m; \%\

or a pharmaceutically acceptable salt of such compound.
2. A compound according to claim 1 having the formula A -

HoN
R R fa
HO,C IA

wherein R, is hydrogen or (C,-Cjz)alkyl optionally substituted with
from one to five fluorine atoms;

Rg is hydrogen or (C4-Cj)alkyl optionally substituted with from one
to five fluorine atoms; and

Rs Is (Cr-Cealkyl, (CzCelcycloalkyl,. (Cx-Celcycloalkyl-(Ci-Co)elivi,
phenyl, phenyl-(C,-Cs)alkyl, pyridyl, pyridyl-(C1-Cs)alkyl, phenyl-N(H)-, or
pyridyl-N(H)-, wherein esach of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with
from zero to three fluorine atoms, and wherein said phenyl and said
pyridyl and the phenyl and pyridyl moieties of said phenyt-(C:-Cs)alkyl and

| said pyridyl-(C+-Cs)alkyl, respectively, can be optionally substituted with

from one to three subslituents, preferably with from zero to two
substituents, independently selected from chioro, fluoro, amino, nitro.
cyano, (Cy-Ca)alkylamino, (C,-Cs)alkyl optionally substituted with from one
to three fluorine atoms and {C4-Cs)alkoxy optionally substituted with from
one to three fluorine atoms;

with the proviso that when R; is hydrogen, Rz is not hydrogen;

or a phammaceutically acceptable salt of such compound.

3. A compound of the formula il:
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HO.C
Ry Ry

wherein R, is hydrogen or (Cy-Cj)alkyl optionally substituted with
from one to five fluorine atoms;

R; is hydrogen or (C,-Cs)alkyl optionally substituted with from one
5 - fo five fliiorine atoms; '

Rs is (Ci-Celalkyl, (Cs-Ce)cycloalkyl, (C3-Ce)cycioalkyl-(Ci-Cs)alkyl,
phenyl, phenyl-(Ci-Ca)alkyl, pyridyl, pyridyl-(Ci-Ca)alkyl, phenyl-N(H):, or
pyridyl-N(H)-, wherein each of the foregoing alkyl moieties caﬁ be
optionally substituted with from one to five fluorine atoms, preferably with

10 from zero to three fluorine atoms, and wherein said phenyl and said
pyridyl and the phenyl and pyridyl moieties of said phenyi-(C,-Ca)alkyl and

said pyridyl-(Ci-Cs)alkyl, respectively, can be optionally substituted with
from one to three substituents, preferably with from zero 1o two
substituents, independently selected from chloro, fluoro, amino, nitro,

15 cyano, (C:-Ca)alkylamino, (C,-Cs)alky! optionally substituted with from one
to three fluorine atoms and (C;-Cs)alkoxy optionally substituted with from
one to three fluorine atoms; '

with the proviso that when R, is hydrogen, R; is not hydrogen;

or a pharmaceutically acceptable salt of such compound.

20 4. A compound according to claim 2 having the formula 1A-1

H;_;Nj/\r\l:q3

HOLC
IA-1

wherein Rj is (Cy-Cs)alkyl, (Cs-Ce)cycloalkyl, (c,-c;)cycloalkyl-(c,-
Cs)alkyl, phenyl, phenyH(Cy-Cg)alkyl, pyridyl, pyridyl-(Cy-Cs)alkyl, phenyl-
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N(H)-, or pyridyl-N(H)-, wherein each of the foregoing alkyl moieties can
be optionally substituted with from one to five fluorine atoms, preferably
with from 2ero to three fluorine atoms, and wherein said phenyl-and said
pyridyl and the phenyl and pyridyl moielies of said phenyl-(C;-Ca)alky and

5 said pyridyl-(Cy-Cs)alkyl, respectively, can be optionally substitinod with
from one to three substituents, preferably with from zero to two
substituents, selected from chloro, fluoro, amino, nitro, cyano, (C;-
Cs)alkylamino, (C:-Cz)alkyl optionally substituted with from one 1o three
fluorine atoms and (C,-Ca)alk_oxy optionally substituted with from one to

QO three fluorine aloms; '

or & pharmaceutically acceptable salt of such compound.

5. A compound according to claim 3 having the formula llIA

HoN

Hozcj\/k/ Rs

A

15 wherein Rs is (C1-Ce)alkyl, (Cs-Ce)cycloalkyl, (Cs-Cg)cycloalkyl-(Cy-
‘ Ca)alkyl, phenyl, phenyl-(C-Cj)alkyl, pyridyl, pyridyl-(C1-Cs)alkyl, phenyt-
N(H)-, or pyridyl-N{H)-, wherein each of the foregoing alkyl moieties can

be optionally substituted with from one to five fluorine atoms, preferably

with from zero to three fluorine atoms, and wherein said phenyl and said

20 pyridyl and the phenyl and pyridyl moleties of said phenyi-(Cr-Ca)elkyl and

said pyridyl-(C1-Cs)alkyl, respectively, can be optionally substituted with
from one to three substituents, preferably with from zero to two
substituents, selected from chioro, fluoro, amino, nitro, cyano, -(Cq-
Cs)alkylamino, (C1-Ca)alkyl optionally substituted with from one to three

25 fluorine atoms and (C,-Cs)alkoxy optionalily substituted with from one to
three fluorine atoms;
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or a pharmaceutically acceptable salt of such compound.

6. A compound according 1o claim 2 having the formula 1A-2,

HN_ 8
e
HOLC
1A-2 |

wherein R, is hydrogen or (C,-Cs)elkyl optionally substituted with
from one to five fluorine atoms; :

Ry is Hydrogan or (C,-Ca)alkyl optionally substituted with from on.e _

to five fluorine atoms; and

Rs I8 (C1-Ce)aliyl, (Cs-Ce)cycloalkyl, (Cs-Ce)cycloalkyl-(Cs-Cs)alkyl,
phenyl, phenyl-(C;-Ca)alkyl, pyridyl, pyridyl-(Ci-Ca)alkyl, pheny-N(H)-, or

pyridyl-N(H)-, wherein each of the foregoing alkyl moleties can be

optionally substituted with from one to five fluorine atoms, preferably with
from 2ero to three fluorine atoms, and wherein said phenyl and said
pyridyl and the phenyl and pyridyl moieties of said phenyl-(C1-Cs)alkyl and

said pyridyl-(Ci-Cs)alkyl, respectively, can be optionalily sub.stlluled with
from one to three subslituents, preferably with from zero to two
substituents, independently selected from chloro, fluoro, amino, nitro,
cyano, (C4-Cs)alkylamino, (C1-Cs)alkyl optionally substituted with from one
to three fluorine atloms and (C,-Ca)alkoxy optionally substituted with from
one to three fluorine atoms;

with the proviso that when R, is hydrogen, R; is not hydrogen;

or a pharmaceutically acceplable salt of such compound.

7. A compound of the formula )i

¢
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HzN Rs
COH i

wherein Ry is wherein Ry is (C1-Celalkyl, (Ca-Ce)cycloalkyl, (Cs-

Cs)cycloalkyl-(Cs-Ca)alkyl, phenyl, phenyl-(C+-Cs)alkyl, pyridyl, pyridyl-(C,-
Ca)alkyl, phenyl-N(H)-, or pyridyl-N(H)-, wherein each of the foregoing alkyl -

5 moieties can be optionally substituted with from one to five fluorine atoms,

preferably with from zero to three fluorine atoms, and wherein said phenyl

and said pyridyl and the phenyl and pyridyl moieties of said phenyi-(C,-

Cs)alkkyl and said pyridy(C;i-Cj)alkyl, respectively, can be optionally

substituied with from one to three substituents, preferably with i;om zero

10 to two subsiituents, selected from chloro, fluoro, amino, nitro, cyano, (Cs-

Cs)alkylamino, (Ci-Cs)alkyl optionally substituted with from one to three

fluorine atoms and (C,-Cs)alkoxy optionally substituted with from one to

three fluorine atoms;

or a pharmaceutically acceptable salt thereof.

15 8. A compound of the formula IV

HaN

HO;CJVYH’

R v

wherein R, is hydrogen or (Cy-Cg)alkyt optionally substituted with
from one to five fluorine atoms; and '

Ry is wherein Ry is (Ci-Cglalkyl, (Cs-Cg)cycloakyl, (Ca-

20 .Ce)cycloalkyl-(Cy-Ca)alkyl, phenyl, phenyl-(Cy-Ca)alkyl, pyridyl, pyridyl-(Cs-
Ca)alkyl, phenyl-N(H)-, or pyridyl-N(H)-, wherein each of the foregoing alkyl

maielies can be optionally substituted with from one to five fluorine atoms,
preferably with from zero to three fluorine atoms, and wherein said phenyl

and said pyridyl and the phenyl and pyridyl moieties of said phenyl(C,-

25 Cs)alkkyl and said pyridyl(Cy-Ca)alkyl, respectively, can be optionally
substituted with from one to three substituents, preferably with from zero
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to two substituents, selected from chloro, fluoro, amino, nitro, cyano, (Cs-
Ca)alkylamino, (Cy-Ca)alkyl optionally substituted with from one to three
fluorine aloms and (C4-Cs)alkoxy optionally substituted with from one to
three fluorine atoms;

or a pharmaceutically acceptable salt of such compound.

9. A phamaceutical composition comprising a therapeutically
effective amount of & compound according to any of claims 1 through 8, or.
a pharmacsutically acceptable sall thereof, and a phamaceutically

acceptable carrier. -

10. A method of treating. a disord_e_r or condition selected from,
{faintness attacks, fibromyalgia, hypokinesia, cranial disorders, hot flashes, -
essential tremor, chemical dependencies and addictions, (e.g.,
dependencies on or additctions fo alcohol, amphetamines (or
amphetamine-ike substances) caffeine, cannabis, cocaine, heroin,
hallucinogens, tobacco, inhalants and aerosol propellants, nicotine,

opioids, phenyliglycidine derivatives, sedatives, hypnotics, :

benzodiazepines and other anxiolytics), and withdrawal symptoms
associated with such depencies or addictions, addictive behaviors such as
gambling; migraine, spasticity, arthritis, irritable bowel syndrome (IBS),
chronic pain.'acute pain, neuropathic pain, vascular headache, sinus
headache, inflammatory disorders (e.g., rheumatoid arthritis,
osteoanthritis, psoriasis) diuresls, premenstrual syndrome, premenstrual
dysphoric disorder, tinnitis, and gastric damage in a mammal, including a
human, comprising administering to a mammal in need of such treatment
a therapeutically effective amount of a compound according to any of
claims 1 - 8 or a pharmaceutically acceptable salt thereof.

11. A method of treating & disorder or condition selected from the group
consisting of delerium, dementia, and amnestic and other cognitive or
neurodegenerative disorders, such as Parkinson's disease (PD),

Huntington's disease (HD), Alzheimers disease, senile dementia,
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dementia of the Alzheimer's type, memory disorder, vascular dementia,
and other dementias, for example, due to HIV disease, head trauma,
Parkinson's disease, Huntington's disease, Pick's disease, Creutzfeldt-
Jakob disease, or due to multiple aetiologies; movement discrders such
as akinesias, dyskinesias, including familial paroxysmal dyskinesias,
spasticities, Touretie’s syndrome, Scotl syndrome, PALSYS and akinetic- .
rigid syndrome; extra-pyramidal movement disorders such as medication-
induced movement disorders, for example, neuroleptic-induced
Parkinsonism, neuroleptic malignant syndrome, neuroleptic-induced acute
dystonia, neuroleptic-induced acute akathisia, neuroleptic-induced tardive
dyskinesia and medication-induced postural 1remoui'; Down's ;yndrome;

. demyelinating diseases such as multiple sclerosis (MS) and amyiolateral

sclerosis (ALS), peripheral neuropathy, for example diabetic and
chemotherapy-induced-neuropathy, and postherpetic neuralgia, trigeminal
neuralgia, segmental or intercostal neuraigia and other neuralgias; and
cerebral vascular disorders due to acute or chronic cerebrovascular
damage such as cerebral infarction, subarachnoid haemorthage or
cerebral oedema in a mammal, including a human, comprising
administering to said mammal an amount of a compound according to any
of claims 1 — 8, or a phammacettically acceptable sait thereof, that is
effective in treating such disorder or condition.

12. A method of treating a disorder or condition selected from the group
consisting of sleep disorders (e.g., Iinsomnia, drug-associated
sleeplessness, REM sleep disorders, hypersomnia, narcolepsy, sleep-
wake cycle disorders, sleep apnea syndromes, parasomnias, and sleep
disorders associated with shift work and irregular work hours) a mammal,
including a human, comprising administering to said mammal an amount
of a compound according to any of claims 1 — 8, or a phamaceutically
acceptable salt thereof, that is effective in treating such disorder or

condition.
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13. A method of treating a disorder or condition selected from mood.
disorders, such as depression, or more particularly, depressive disorders,

e 10

for example, single episodic or recurrent major depressive disorders,
dysthymic disorders, depressive neurosis and neurotic depression,
melancholic depression, including ariorexia, weight Iosé. insomnia, early
moming waking and psycho}'notor retardation, atypical depresslon (or
reactive depression), including increased appetite, hypersomnia,
psychomotor agitation or irritability, seasonal affective disorder and
pediatric depression; or bipolar disorders or manic depression, foi'
example, bipolar | disorder, bipolar Il disorder and cyclothymic disorder;
conduct disorder and disruptive behavior disorder; anxiety disorders,.;ueh
as panic disorder with or without agoraphobia, agoraphobia without history -
of panic disorder, specific phobias, for example, specific animal phobias, -
social anxiety, social phobia, obsessive-compulsive disorder, stress
disorders, including post-traumatic stress disorder and acute stress
disorder, and generalized anxiety disorders; borderiine personality
disorder; schizophrenia and other psychotic disorders, for example,
schizophreniform disorders, schizoaffective disorders, delusional
disorders, brief psychotic disorders, shared psychotic disorders, psychotic
disorders with delusions or hallucinations, psybhotic episodes of anxlety,
anxiety associated with psychosis, psychotl'c mood disorders such as
severe major depressive disorder; mood disorders assoclated with
psychotic disorders such as acute mania and depression associated with
bipolar disorder, mood disorders associated with schizophrenia;
behavioral disturbances associated with mental retardation, autistic
disorder, and conduct disorder in a mammal, inciuding a human,
comprising administering to said mammal an amount of a compound
according to any of claims 1 — B, or a pharmaceutically acceptable salt
thereof, that is effective in treating such disorder or condition.

14, A compound or salt selected from the following compounds and
their pharmaceutically acceptable salts:
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3-Amino-5-methyl-octanoic acid;

3-Amino-5-methyi-nonanoic acid;
(3S,5R)-3-Amino-5-methyl-heptanoic acid;
(3S,5R)-3-Amino-5-methyl-octanoic acid;
(3S,5R)-3-Amino-5-methyl-nonanoic acid;
3-Amino-7-cyciopentyl-5-methyl-heptanoic acid;
3-Amino-7-cyciohexyl-5-methyi-heptanoic acid;
(3S,5R)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid;
(38.5FI)-3-Amino-7-cyclohexyl-s-m.athyl-heptanoic acid;
3-Amino-5-methyl-?-phenyl-heptanoic' acid;
3-Amino-5-methyl-7-(2,4-diflucro-phenyl)-heptanoic acid;
3-Amino-8-(2,3-difluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-8-(2,4-difluoro-phenyl)-5-methyl-octanoic acid;
2-Aminomethyl-4-methyl-heptanoic acid,

(2R, 4R)-2-Aminomethyl-4-methyl-heptanoic acid

(2R, 4S5)-2-Aminomethyl-4-methyl-heptanoic acid;

2-Aminomethyl-3-[ 1-4-methyl-pentyl)-cyclopropyi}-propionic acid;

2-Aminomethyl-4-ethyl-8-methyl-nonanoic acid;
2-Aminomethyl-3-(1-methyl-cyclopropy)-propionic acid;
2-Aminomethy4,4-dimethyl-8-methyl-nonanoic acid;
2-Aminomethyl-4-cyclohexyl-3-methyl-butyric acid; and

2-Aminomethyi-4,6-dimethyl-heptanoic acid.

PCT/1B0300976
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AMINOACIDOS CON AFINIDAD POR LA PROTEINA 026

Antecedentes de la Invencién

Esta invencién se refiere a ciertos f-aminoacidos que se unen a la
subunidad alfa-2-deita (¢24) de un canal de calcio. Estos compuestos y sus
sales famacéuticamente aceptables son uUtiles en el tratamiento de una

variedad de trastomos psiquiatricos, del dolor y otros.
Sumario de la Invencién

Esta invencion se refiere a compuestos de formula |
R3 R4 Rs
NH,

O.H

en la que R¢ es hidrdgeno o alquilo (C4-Cg) opcionalmente sustituido con uno a

cinco atomos de fllor;

Rz o8 hidrégeno o alquilo (C1-Ce) opcionaimente sustituido con uno a

cinco atomos de flGor; o

R1 y Ra, junto con el carbono al que estan unidos, forman un anillo

cicloalquilo de tres a seis miembros;
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Rs es alquilo (C+-Ce), cicloalquilo (C3-Cs), cicioalquil (Cs-Ce)alquilo (Cs-
Ca), fenilo, fenilalquilo (C4-Ca), piridilo, piridilalquilo {C4-C3), fenil-N(H)- o piridil-
N(H)-, en las que cada uno de los restos alquilo anteriores puede estar
opcionalmente sustituido con uno a cinco atomos de fiGor, preferiblemente con
cero a tres 4tomos de fllior, y en las que el citado fenilo y el citado piridilo y los
restos fenilo y piridilo del citado fenilalquilo (C4-C,) y el citado piridilalquilo (C4-
C,), respectivamente, pueden estar opcionalmente sustituidos con uno a tres
sustituyentes, preferiblemente con cero a dos  sustituyentes
independientemente seleccionados de cloro, fluoro, amino, nitro, ciano, alquil
(C+-Cs)amino, alquilo (C1-Ca) opcionalmente sustituido con uno a tres atomos
de flGor y alcoxi (C4-Cs) opcionaimente sustituido con uno a tres 4tomos de

fidor;

R4 es hidndgeno o alquilo {(C4-Cg) opcionalmente sustituido con uno a

cinco atomos de fldor;

Rs es hidrégeno o alquilo (C4-Ce) opcionalmente sustituido con uno a

cinco atomos de fidor; y

Rs es hidrégeno o alquilo (C4-Ceg);

y las sales farmacéuticamente aceptables de dichos compuestos.
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Las realizaciones especificas de esta invencion incluyen los siguientes

compuestos de formuia [ y sus sales farmacéuticamente aceptables:

Acido 3-amino-5,8-dimetilnonanoico;

acido 3-amino-5,5,7-trimetiloctanoico;

écido 3-amino-5,5,8-trimetilnonanoico;

acido 3-amino-5,5,6-trimetilheptanoico;

acido (3S,5S8)-3-amino-5,8-dimetilnonanoico;

acido (3S,5R)-3-amino-5,8-dimetilnonanoico;

acido (3S)-3-amino-5,5,6-trimetilheptanoico;

écido (3S)-3-amino-5,5,7-trimetiloctanoico;

acido (3S)-3-amino-5,5,8-trimetiinonanoico; y

écido (3S)-3-amino-5,5,9-trimetildecanocico.

Otros ejemplos de realizaciones especificas de esta invencién son los

siguientes compuestos de formula | y sus sales farmacéuticamente aceptables:
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Acido 3-amino-8-ciclobutil-5-metilhexanoico;
acido 3-amino7-ciclopropil-5-metilheptanoico;
Acido 3-amino-7-ciclobutil-5-metilheptanoico;
é.cido 3-amino-7-ciclopentil-5-metitheptanoico;
acido 3-amino-7-ciclohexil-5-metilheptanocico;
acido 3-amino-8-ciclopropil-5-metiloctanoico;
Acido 3-amino-8-ciclobutil-5-metiloctanoico;
Acido 3-amino-8-ciclopentil-5-metiloctanoico;
acido 3-amino-8-ciclohexil-5-metiloctanoico;
Acido 3-amino-6-ciclopropil-5,5-dimetilhexanoico;
acido 3-amino-6-ciclobutil-5,5-dimetilhexanoico;

acido 3-amino-6-ciclopentil-5,5-dimetilhexanoico;



10

15

20

25

acido 3-amino-6-ciclohexll-5,5-dimetilhexanoico;

écido 3-amino-7-ciclopropil-5,5-dimetilheptanoico;
acido 3-amino-7-ciclobutil-5,5-dimetilheptanoico;

écido 3-amino-7-ciclopentil-5,5-dimetilheptanoico;
acido 3-amino-7-ciclohexil-5,5-dimetilheptanoico;
acido (3S,5R)-3-amino-6-ciclobutil-5-metitlhexanoico;
acido (3S,5R)-3-amino-7-ciclopropil-5-metilheptanoico;
acido (3S,5R)-3-amino-7-ciclobutil-5-metilheptanoico;
&cido (3S,5R)-3-amino-7-ciclopentii-5-metilheptanoico;
acido (3.8.5R)-3-amino-?-ciclohexil-5-metilheptanoico:
acido (3S,5R)-3-amino-8-ciclopropil-5-metiloctanoico;
acido (3S,5R)-3-amino-8-ciclobutil-5-metiloctanoico;

acido (3S,5R)-3-amino-8-ciclopentil-5-metiloctanoico;
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acido (3S,5R)-3-amino-B-ciclohexil-5-metiloctanoico;

acido (3S,5S)-3-amino-6-ciclobutil-5-metilhexanoico;

écido (3S,5S)-3-amino-7-ciclopropil-5-metilheptanoico;

acido (3S,58)-3-amino-7-ciclobutil-5-metilheptanoico;

acido (3S,58)-3-amino-7-ciclopentil-5-metilheptanoico;

acido (3S5,5S)-3-amino-7-ciclohexil-5-metilheptanoico;

acido (3S,5S)-3-amino-8-ciclopropil-5-metiloctanoico;

cido (3S,5S)-3-amino-8-ciclobutil-5-metiloctanoico;

acido (3S,5S)-3-amino-8-ciclopentil-5-metiloctanocico;

acido (3S,5S8)-3-amino-8-ciclohexil-5-metiloctanoico;

acido (3S)-3-amino-6-ciclopropil-5,5-dimetilhexanoico;

&cido (3S)-3-amino-6-ciclobutil-5,5-dimetilhexanoico;

N
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acido (3S)-3-amino-B-ciclopentil-5,5-dimetilhexanoico;
acido (3S)-3-amino-6-ciclohexil-5,5-dimetilhexanoico;
acido (3S)-3-amino-7-ciclopropil-5,5-dimetilheptanoico;
acido (3S)-3-amino-7-ciclobutil-5,5-dimetilheptanoico;
acido (3S)-3-amino-7-ciclopentil-5,5-dimetilheptanoico; y
acido (3S)-3-amino-7-ciclohexil-5,5-dimetilheptanoico.

Otras realizaciones preferidas de esta invencién incluyen los siguientes

compuestos de fdrmula [ y sus sales farmacéuticamente aceptables:
Acido 3-amino-5-metilheptanoico;
acido 3-amino-5-metiloctanoico;
acido 3-amino-5-metilnonanoico;
acido 3-amino-5,5-dimetilnonanoico;

acido 3-amino-5,5-dimetildecanoico; y
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écido (3S)-3-amino-5,5-dimetilnananoico; y
acido (3S)-3-amino-5,5-dimetildecanoico.

Esta invencion se refiere también a compuestos de férmula (A
HoN
Ri™ "Rz Rs
HO,C
IA
en la que R,y es hidrdgeno o alquilo {C1-C3) opcionalmente sustituido con uno a

cinco atomos de fldor;

Rz es hidrégeno o alquilo (C+-C3) opcionalmente sustituido con uno a

cinco atomos de flior; o

Ry ¥ Rz junto con el carbono al que estan unidos, forman un anillo

cicloalquilo de tres a seis miembros,

Rs es alquilo (C4-Cg), cicloalquilo (C3-Cs), cicloalquil (Ca-Ce)alquilo (C4-
C,), fenilo, fenilalquilo (C4-Cs), piridilo, piridilalquilo (C4-C3), fenil-N(H)- o piridil-
N(H), en las que cada uno de los restos alquilo anteriores puede estar
opcionalmente sustituido con uno a cinco atomos de fltor, preferiblemente con
cero a tres atomos de fitior, y en las que el citado fenilo y el citado piridilo y los
restos fenilo y piridilo del citado fenilalquilo (C+-Cs) y el citado piridilalquilo (C4-
C,), respectivamente, pueden estar opcionalmente sustituidos con uno a tres
sustituyentes, preferiblemente con cero a dos  sustituyentes



independientemente seleccionados de cloro, fluoro, amino, nitro, ciano, alquil
(C4-Cs)amino, alquilo (C+-Ca) opcionalmente sustituido con uno a tres atomos
de fitior y alcoxi (C4-C3) opcionaimente sustituido con uno a tres atomos de

fidor,

con la condicién de que cuando R, es hidrégeno, Rz no sea hidrégeno;

y las sales farmacéuticamente aceptables de dichos compuestos.

Esta invencién se refiere también a compuestos de férmula I1A-1

HoN
2 j/\r\na

HO,C

10
I1A-1

en la que Ry se define como para la formula | anterior, y las sales

farmacéuticamente aceptables de dichos compuestos.

15 Otras realizaciones especificas de esta invencién incluyen los siguientes

compuestos de formula |A y sus sales farmacéuticamente aceptables:
Acido 3-amino-5-metil-8-fenilaminooctanoico;
20 4cido 3-amino-5-metil-7-fenilaminoheptanocico;

acido 3-amino-5-metil-8-fenilaminohexanoico;
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acido (3S,5R)-3-amino-5-metil-8-fenilaminooctanoico;

4cido (3S,5R)-3-amino-5-metil-7-fenilaminoheptanoico;

acido (3S,5R)-3-amino-5-metil-6-fenilaminohexanoico;

acido (38,58)-3-amino-5-metil-8-fenilaminooctanoico;

acido (38,58)-3-amino-5-metil-7-fenilaminoheptanoico;

acido (3S,58)-3-amino-5-metil-6-fenilaminohexanoico;

acido 3-amino-5-metil-8-feniloctanoico;

écido 3-amino-8-(2-fluorofenil)-5-metiloctanoico;

acido 3-amino-8-(3-fluorofenil}-5-metiloctanoico;

acido 3-amino-8-(4-fluorofenil)-5-metiloctanoico;

acido 3-amino-8-(2-trifluorofenil)}-5-metiloctanoico;

acido 3-amino-8-(3-trifluorofenil)-5-metiloctanoico;

acido 3-amino-8-{4-trifluorofenil)}-5-metiloctanoico;
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acido 3-amino-5-metil-8-o-toliloctanoico;

acido 3-amino-5-metil-8-m-toliloctanoico;

acido 3-amino-5-metil-8-p-toliloctanoico;

acido 3-amino-8-(2,3-difluorofenil}-5-metiloctanoico;

acido 3-amino-8-(2,4-difluorofenil)-5-metiloctanoico;

acido 3-amino-8-(2,5-difluorcfenil}-5-metiloctanoico;

acido 3-amino-8-(2,6-difluorofenil}-5-metiloctanoico;

acido (3S,5R)-3-amino-5-metil-8-feniloctanoico;

acido (3S,55)-3-amino-5-metil-8-feniloctanoico;

acido (3S,5R)-3-amino-8-(2-fluorofenil)-5-metiloctanoico;

acido (3S,5S)-3-amino-8-(2-fluorofenil)}-5-metiloctanoico;

acido (3S,5R)-3-amino-8-(3-fluorofenil}-5-metiloctanoico;
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acido (3S,5S)-3-amino-8-(3-fluorofenil}-5-metiloctanocico;

acido (3S,5R)-3-amino-8-(4-flucrofenil)-5-metiloctanoico;

acido (3S,5S)-3-amino-8-(4-fluorofenil)}-5-metiloctanoico;

acido (38,5R)-3-amino-8-(2-trifluorcfenil}-5-metiloctanoico;

acido (3S,58)-3-amino-8-(2-trifluorofenil)}-5-metiloctanoico;,

acido (3S,5R)-3-amino-8-(3-trifluorofenil }-5-metiloctanoico;

acido (3S,5S8)-3-amino-8-(3-trifluorofenil)-5-metiloctanoico;

acido (3S,5R)-3-amino-8-(4-trifluorofenil}-5-metiloctanoico;

acido (3S,5S)-3-amino-8-(4-trifluorofenil}-5-metiloctanoico;

acido (3S,5R)-3-amino-5-metil-8-o-toliloctanoico;

acido (3S,5S)-3-amino-5-metil-8-o-toliloctanoico;

acido (3S,5R)-3-amino-5-metil-8-m-toliloctanoico;

acido (3S,5S)-3-amino-5-metil-8-m-toliloctanoico;
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acido (3S,5R)-3-amino-5-metil-8-p-toliloctanoico;

acido (3S,5S)-3-amino-5-metil-8-p-toliloctanoico;

acido (3S,5R)-3-amino-8-(2,3-difluorofenil}-5-metiloctanoico;

acido (3S,58)-3-amino-8-(2,3-difluorofenil)-5-metiloctanoico;

&cido (3S,5R)-3-amino-8-(2,4-difluorofenil)}-5-metiloctanoico;

acido (3S,535)-3-amino-8-(2,4-diflucrofenil)-5-metiloctancico;

acido (3S,5R)-3-amino-8-(2,5-difluorofenil)-5-metiloctanoico;

écido (3S,5S)-3-amino-8-(2,5-difluorofenil)}-5-metiloctanoico;

acido (3S,5R)-3-amino-8-(2,6-difluorofenil)}-5-metiloctanolco; y

acido (3S,58)-3-amino-8-(2,8-difluorofenil }-5-metiloctanoico.

Los compuestos preferidos de esta invencién incluyen aquellos de
férmula |1A-2
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HN. &
- R
RS R,
HO,C
I1A-2

en la que Ry, Rz ¥ R3 se definen como para la férmula | anterior.

5 Son ejemplos de compuestos mas preferidos de esta invencién los
compuestos de formula IA-2 en la que R¢ es hidrégeno, Rz es metilo y R; se

define como para la férmula ! anterior.
Son ejemplos de realizaciones especlificas de esta invencién los
10 siguientes compuestos de féormula |A-2 y sus sales farmacéuticamente
aceptables:
Acido (3S,5R)-3-amino-5-metilheptanoico;
15 acido (3S,5R)-3-amino-5-metiloctanoico; y
acido (3S,5R)-3-amino-5-metilnonanoico.
Esta invencion se refiere también a compuestos de férmula 1B

HzNJJ\Hs

20 HO,C B
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y a sus sales farmacéuticamente aceptables, en la que Ra se define como
anteriormente y en los que los citados compuestos se seleccionan de los
siguientes compuestos y sus sales farmacéuticamente aceptables:

Acido 3-amino-4,5-dimetilhexanoico;

4cido 3-amino-4,6-dimetilheptanoico;

acido 3-amino-4,7-dimetiloctanoico;

acido 3-amino-4,8-dimetilnonanoico;

acido 3-amino-4,9-dimetildecanoico;

acido 3-amino-4-ciclopropilpentanoico;

acido 3-amino-4-ciclobutilpentanoico;

acido 3-al|mino-4—ciclopentilpentanoioo:

acido 3-amino-4-ciclohexilpentanoico;

acido 3-amino-5-ciclopropil-4-metilpentanoico;

acido 3-amino-5-ciclobutil-4-metilpentanoico;

o
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acido 3-amino-5-ciclopentil-4-metilpentanoico;

acido 3-amino-5-ciclohexil-4-metilpentanoico;

acido 3-amino-6-ciclopropil-4-metilhexanoico;

écido 3-amino-6-ciclobutil-4-metilhexanoico;

acido 3-amino-6-ciclopentil-4-metithexanoico;

acido 3-amino-6-ciclohexil-4-metilhexanoico;

Acido 3-amino-7-ciclopropil-4-metilheptanoico;

acido 3-amino-7-ciclobutil-4-metilheptanoico;

acido 3-amino-7-ciclopentil-4-metilheptanoico;

acido 3-amino-7-ciclohexil-4-metilheptanoico;

acido 3-amino-8-ciclopropil-4-metiloctanoico;

acido 3-amino-8-ciclobutil-4-metiloctanoico;
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écido 3-amino-8-ciclopentili-4-metiloctanoico;
écido 3-amino-8-ciclohexil-4-metiloctanocico;
acido 3-amino-9-ciclopropil-4-metilnonanoico;
acido 3-amino-9-ciclobuti|-4-metilnonanoico;
acido 3-amino-9-ciclopentil-4-metilnonanoico;
acido 3-amino-9-ciclohexil-4-metilnonanoico;
écido 3-amino-4-metiloctanoico;

acido 3-amino-4-metilnonanoico;

écido 3-amino-4-metildecancico;

acido (3;?.4R)-3-amino—4.5—dimetilhaxanoioo:
acido (3R,4R)-3-amino-4,6-dimetilheptanocico;
acido (3R,4R)-3-amino-4,7-dimetiloctanoico;

acido (3R,4R)-3-amino-4,8-dimetiinonanocico;
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acido (3R ,4R)-3-amino-4,9-dimetildecanoico;

acido (3R,4R)-3-amino-4-ciclopropilpentanoico;

4cido (3R,4R)-3-amino-4-ciclobutilpentanoico;

acido (3R 4R)-3-amino-4-ciciopentilpentanoico;

écido (3R,4R)-3-amino-4-ciclohexilpentanoico;

acido (3R,4R)-3-amino-5-ciclopropil-4-metilpentanoico;

acido (3R,4R)-3-amino-5-ciclobutil-4-metilpentanoico;

acido (3R, 4R)-3-amino-5-ciclopentil-4-metilpentanoico;

&cido (3R,4R)-3-amino-5-ciclohexil-4-metilpentanoico;

acido (3R,4R)-3-amino-6-ciclopropil-4-metilhexanoico;

acido (3R,4R)-3-amino-8-ciclobutil-4-metilhexanoico;

acido (3R,4R)-3-amino-6-ciclopentil-4-metilhexanoico;



10

15

20

25

acido (3R,4R)-3-amino-6-ciclohexil-4-metilhexanoico;
acido (3R,4R)-3-aminoc-7-ciclopropil-4-metilheptanoico;
acido (3R,4R)-3-amino-7-ciclobutil-4-metilheptanoico;
acido (3R,4R)-3-amino-7-ciclopentil-4-metilheptanoico;
acido (3R,4R)-3-amino-7-ciclohexil-4-metilheptanoico;
acido (3R,4R)-3-amino-8-ciclopropil-4-metiloctanoico;
acido (3R,4R)-3-amino-8-ciclobutil-4-metiloctanoico;
acido (3R,4R)-3-amino-8-ciclopentil-4-metiloctanoico;
acido (3R,4R)-3-amino-8-ciclohexil-4-metiloctanoico;
acido (31.?.4R)-3-amino-9-ciclopropil-4-metilnonanoico:
acido (3R,4R)-3-amino-8-ciclobutil-4-metilnonanoico;
dcido (3R,4R)-3-amino-9-ciclopentil-4-metilnonanoico;

acido (3R,4R)-3-amino-9-ciclohexil-4-metilnonanoico;
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Acido (3R,4R)-3-amino-4-metiloctanoico;

acido (3R,4R)-3-amino-4-metilnonanoico;

écido (3R,4R)-3-amino-4-metildecanoico;

acido (3R,4S)-3-amino-4,5-dimetilhexanoico;

acido (3R,4S)-3-amino-4,6-dimetilheptanocico;

Acido (3R,4S)-3-amino-4,7-dimetilnonanoico;

acido (3R,4S)-3-amino-4,8-dimetilheptanoico;

acido (3R,4S)-3-amino-4,9-dimetildecanoico;

acido (3R ,4S)-3-amino-4-ciclopropilpentanoico;

acido (3R,48S)-3-amino-4-ciclobutilpentanocico;

acido (3R,4S)-3-amino-4-ciclopentilpentanoico;

acido (3R.4S)-3-amino-4-ciclohexilpentanoico;
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acido (3R 4S8)-3-amino-5-ciclopropil-4-metilpentanoico;
acido (3R,4S)-3-amino-5-ciclobutil-4-metilpentanoico;
acido {(3R,4S)-3-amino-5-ciclopentil-4-metilpentanocico;
acido (3R 4 S)-3-amino-5-ciclohexil-4-metilpentanoico;
acido (3R,4S)-3-amino-6-ciclopropil-4-metithexanoico;
acido (3R,4.8)-3-amino-6-ciclobutil-4-metilhexanoico;
acido (3R,4S)-3-amino-6-ciclopentil-4-metilhexanoico;
acido (3R,4S)-3-amino-8-ciclohexil-4-metilhexanoico;
acido (3R,4S)-3-amino-7-ciclopropil-4-metilheptanoico;
acido (3};‘.4S)-3-amino-T-cicIobutiI-4-metiIheptanoico;
acido (3R,4 S)-3-amino-7-ciclopentil-4-metilheptanoico;
acido (3R,4S)-3-amino-7-ciclohexil-4-metilheptanoico;

acido (3R,4S)-3-amino-8-ciclopropil-4-metiloctanoico;
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acido (3R,4S)-3-amino-8-ciclobutil-4-metiloctanoico;
acido (3R,4S)-3-amino-8-ciclopentil-4-metiloctanoico;
acido (3R 4 S)-3-amino-8-ciciohexil-4-metiloctanoico;
acido (3R,4S)-3-amino-9-ciclopropil-4-metilnonanoico;
acido (3R,4S)-3-amino-9-ciclobutil-4-metilnonanoico;
acido (3R 4 S)-3-amino-9-ciclopentil-4-metilnonanoico;
acido (3R.4 S)-3-amino-8-ciclohexil-4-metilnonanoico;
acido (3R,4 S)-3-amino-4-metiloctanoico;

acido (3R,4S8)-3-amino4-metiinonanoico; y

acido (3R ,4S)-3-amino-4-metildecanoico.

Esta invencién se refiere también a los compuestos de formula IC

g

HO.C IC
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y a sus sales farmacéuticamente aceptables, en la que R; se define como

anteriomente y en los que los citados compuestos se seleccionan de los

siguientes compuestos y sus sales farmacéuticamente aceptables:

Acido 3-amino-6-metildecanoico:;

acido 3-amino-8-ciclopropilheptanoico;

écido 3-amino-6-ciclobutilheptanoico;

acido 3-amino-6-ciclopentilheptanoico;

écido 3-amino-8-ciclohexilheptanoico;

acldo 3-amino-7-ciclopropil-6-metilheptanoico;

Acido 3-amino-7-ciclobutil-6-metilheptanoico;

acido 3-amino-7-ciclopentil-8-metilheptanoico;

acido 3-amino-7-ciclohexil-6-metilheptanoico;

acido 3-amino-8-ciclopropil-6-metiloctanoico;

Acido 3-amino-8-ciclobutil-8-metiloctanoico;
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acido 3-amino-8-ciclopentil-6-metiloctanoico;

acido 3-amino-8-ciclohexil-6-metiloctanoico;

acido 3-amino-8-ciclopropil-6-metilnonanoico;

acido 3-amino-9-ciclobutil-6-metilnonanoico;

acido 3-amino-9-ciclopentil-6-metilnonanocico;

acido 3-amino-9-ciclohexil-6-metilnonanoico;

acido 3-amino-10-ciclopropil-6-metildecanoico;

acido 3-amino-10-ciclobutil-6-metildecanoico;

acido 3-amino-10-ciclopentil-6-metildecanoico;

acido 3-amino-10-ciclohexil-6-metildecanoico;

acido 3-amino-6-isopropilheptanoico;

acido 3-amino-8,8-dimetilnonanoico;
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acido 3-amino-6,9-dimetildecanoico;

acido (3S,6R)-3-amino-6-metildecanoico;

acido (3S,6R)-3-amino-6-ciclopropitheptanoico;

écido (3S,6R)-3-amino-6-ciclobutilheptanoico;

écido (3S,6R)-3-amino-8-ciclopentilheptanoico;

écido (3S,6R)-3-amino-6-ciclohexilheptanoico;

acido (3S,6R)-3-amino-7-ciclopropil-6-metilheptanoico;
dcido (3S,6R)-3-amino-7-ciclobutil-6-metilheptanoico;
acido (3S,6R)-3-amino-7-ciclopentil-6-metilheptanoico;
acido (3.‘.l')‘.6R)-3-amino-7-cic|ohexll-6-metilheptanoico;
acido (3S,6R)-3-amino-8-ciclopropil-6-metiloctanoico;
dcido (3S,6R)-3-amino-8-ciclobutil-8-metiloctanoico;

acido (38,6R)-3-amino-8-ciclopentil-6-metiloctanoico;
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acido (3S,6R)-3-amino-8-ciclohexil-6-metiloctanoico;

acido (3S,6R)-3-amino-9-ciclopropil-8-metilnonanoico;

acido (3S,6R)-3-amino-9-ciclobutil-6-metilnonanoico;

Acido (38S,6R)-3-amino-9-ciclopentil-6-metilnonanoico;

acido (3S,6R)-3-amino-8-ciclohexil-6-metilnonanoico;

acido (3S,6R)-3-amino-10-ciclopropil-8-metildecanoico;

acido (3S,6R)-3-amino-10-ciclobutil-6-metildecanoico;

acido (3S,6R)-3-amino-10-ciclopentil-6-metildecanoico;

acido (3S,6R)-3-amino-10-ciclohexil-6-metildecanoico;

acido (3S,6R)-3-amino-6-isopropilheptanoico;

acido (3S,6R)-3-amino-6,8-dimetilnonanoico;

acido (3S,6R)-3-amino-6,9-dimetildecanoico;
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acido (3S,6S)-3-amino-6-metiloctanoico;

acido (3S,6S)-3-amino-6-metilnonanoico;

acido (38S,65)-3-amino-6-metildecanoico;

acido (3S,6S)-3-amino-6-ciclopropilheptanoico;

Acido (3S,6S)-3-amino-6-ciclobutilheptanoico;

acido (3S,88)-3-amino-8-ciclopentilheptanoico;

acido (3S,6S)-3-amino-6-ciclohexilheptanoico;

&cido (38,6S)-3-amino-7-ciclopropll-6-metilheptanoico;
écido (3S,68)-3-amino-7-ciclobutil-6-metilheptanoico;
écido (38..68)-3-amino-7-cic|opentiI-B-metilheptanoieo:
acido (38,6S)-3-amino-7-ciclohexil-6-metilheptanoico;
acido (3S,88)-3-amino-8-ciclopropil-6-metiloctanoico;

acido (3S,6S)-3-amino-8-ciclobutil-6-metiloctanoico;
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acido (3S,6S)-3-amino-8-ciclopentil-6-metiloctanoico;

acido (38,6 S)-3-amino-8-ciclohexil-6-metiloctanoico;

acido (3S,6S)-3-amino-9-ciclopropil-6-metilnonanoico;

acido (3S,6S)-3-amino-9-ciclobutil-8-metilnonanocico;

acido (35,6S)-3-amino-9-ciclopentil-6-metilnonanoico;

acido (3S,6S)-3-amino-9-ciclohexil-6-metilnonanoico;

acido (3S,6S5)-3-amino-10-ciclopropil-6-metildecanocico;

acido (38,68)-3-amino-10-ciclobutil-6-metildecanoico;

acido (3S,6S)-3-amino-10-ciclopentil-6-metildecanoico;

acido (3S,8S)-3-amino-10-ciclohexil-6-metildecanoico;

cido (38,6S)-3-amino-6-isopropilheptancico;

acido (3S,6S)-3-amino-6,8-dimetilnonanoico, y
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acido (385,6S)-3-amino-6,8-dimetildecanoico.

Esta invencion se refiere también a compuestos de formula Ii:

HO,C
R R
HoN

5 [!
en la que Ry, Rz ¥ R3 se definen como para la férmula | anterior, y las sales

farmacéuticamente aceptables de dichos compuestos.

Son ejemplos de realizaciones especificas de esta invencion el siguiente
10 compuesto de formula IV y sus sales farmacéuticamente aceptables: acido 2-

aminometil-4-propilheptanoico.

Esta invencién se refiere también a compuestos de fébrmula lIA
HoN

HOch/k/ Ra

15 A
en la que R; se define como para la formula | anterior, y las sales

farmacéuticamente aceptables de dichos compuestos.

Otras realizaciones especificas de esta invencion incluyen los siguientes

20 compuestos de férmula IIA y sus sales farmacéuticamente aceptables:

Acido 2-aminometil-4-metil-7-fenilheptanoico;
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acido 2-aminomaetil-4-metii-6-fenilhexanoico:

acido 2-aminometil-7-(4-fluorofenil}-4-metilheptanoico;

acido 2-aminometil-7-(3-fluorofenil}-4-metilheptanoico;

acido 2-aminometil-7-(2-fluorofenil}4-metilheptanoico;

acido 2-aminometil-7-(2,4-difluorofenil}-4-metilheptanoico;

acido 2-aminometil-7-(3,4-difluorofenil}-4-metilheptanoico;

acido 2-aminometil-4-metil-7-(2-trifluorometilfenil)heptanoico;

acido 2-aminometil-4-matil-7-(3-trifluorometitfenil)heptanoico;

acido 2-aminometil-4-metil-7-(4-triflucrometilfenil)heptanoico;

acido 2-aminometil-4-metil-6-fenilaminohexanoico;

acido 2-aminometil-4-metil-7-fenilaminoheptanoico;

acido 2-aminometil-4-metil-8-fenilaminooctanoico;
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acido (2R,4R)-2-aminometil-4-metil-7-fenilheptanoico;

dcido (2R,4R)-2-aminometil-4-metil-6-fenilhexanoico;

acido (2R 4R)-2-aminometil-7-(4-fluorofenil}-4-metilheptanoico;

acido (2R 4R)-2-aminometil-7-(3-fluorofenil}-4-metilheptanoico;

acido (2R.4R)-2-aminometil-7-(2-fluorofenil }-4-metilheptanoico;

acido (2R,4R)-2-aminometil-7-(2,4-difluorofenil}-4-metilheptanoico;

acido (2R,4R)-2-aminometil-7-(3,4-difluorofenil}-4-metilheptanoico;

acido (2R,4R)-2-aminometil-4-metil-7-(2-trifluorometilfenil)heptancico;

acido (2R 4R)-2-aminometil-4-metil-7-(3-trifluorometiffenil)heptanoico;

acido (2R, 4R)-2-aminometil-4-metil-7-{4-trifluorometilfenil)heptanoico;

acido (2R 4R)-2-aminometil-4-metil-6-fenilaminohexanoico;

acido (2R,4R)-2-aminometil-4-metil-7-fenilaminoheptanoico;

acido (2R,4R)-2-aminometil-4-metil-8-fenilaminooctanoico;
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acido (2R,4S)-2-aminometil-4-metil-7-feniiheptanoico,

écido (2R,4S)-2-aminometil-4-metil-6-fenilhexanoico;

acido (2R 4S)-2-aminometil-7-(4-fluorofenil}-4-metilheptanoico;

acido (2R 4 S)-2-aminometil-7-(3-fluorofenil)}-4-metilheptanoico;

acido (2R,4S)-2-aminometil-7-(2-fluorofenil}-4-metilheptanoico;

écido (2R,4S)-2-aminometil-7-(2,4-difluorofenil)-4-metilheptanoico;
acido (2R 4 S)-2-aminometil-7-(3,4-difluorofenil}4-metilheptanocico;
acido (2R,4 S)-2-aminometil-4-metil-7-(2-trifluorometilfenil)heptanocico;
acido (2R,4 S)-2-aminometil-4-metil-7-(3-trifluorometilfenil)heptanoico;
éc;.ido (2R,4S)-2-aminometil-4-metil-7-{4-trifluorometilfenil)heptancico;
acido (2R,4 S)-2-aminometil-4-metil-6-fenilaminohexanoico;

acido (2R .4 S)-2-aminometil-4-metil-7-fenilaminoheptanoico;



10

15

20

25

-33-

Acido (2R.4 S)-2-aminometil-4-metil-8-fenilaminooctanoico;

acido (2R .4 S)-2-aminometil-8-ciclohexil-4-etilhexanoico;

acido 2-aminometil-3-(1-metilciclopropil)propidnico;

acido 2-aminometil-3-(1-etilciclopropil)propidnico;

acido 2-aminometil-3-(1-propilciclopropil)propiénico;

4cido 2-aminometil-3-(1-isopropilciclopropil Jpropidnico;

acido 2-aminometil-3<(1-butilciclopropil)propiénico;

acido 2-aminometil-3-(1-isobutilciclopropil }propidnico;

acido 2-aminometil-3-[1-(4-metilpentil)ciclopropillpropinico;

&cido 2-aminometil-3-(1-metilciclobutil)propiénico;

acido 2-aminometil-3-(1-etilciclobutil)propionico;

acido 2-aminometil-3-1-propilciclobutil)propionico;

acido 2-aminometil-3-(1-metilciclopentil)propidnico;
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acido 2-aminometil-3-(1-etilciclopentil)propidnico;

acido 2-aminometil-3-(1-propilciclopentil)propidnico;

&cido 2-aminometil-3-(1-metilciclohexil)propidnico;

écido 2-aminometil-3-(1-etilciciohexil)propiénico;

écido 2-aminometil-3-(1-propilciclohexil)propidnico;

acido 2-aminometil-4~-etilhexanoico;

acido 2-aminometil-4-etil-5-metilhexanoico;

acido 2-aminometil-4-setilheptanoico;

acido 2-aminometil-4-etil-6-metilheptanoico;

acido 2-aminometil-4-etiloctanoico;

Acido 2-aminometil-4-efil-7-metiloctanoico;

acido 2-aminometil-4-etilnonanoico;
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acidg 2-aminometil-4-etil-8-metilnonanoico;
acido 2-aminometil-4,4-dimetilheptanoico;

acido 2-aminometil-4,4,8-trimetilnonanoico;
acido 2-aminometil-5-etitheptanoico;

écido 2-aminometil-5-atil-6-metilheptanoico;
acido 2-aminometil-7-ciclopropil-5-etilheptancico;
acido 2-aminometil-7-ciclobutil-5-etilheptanoico;
écido 2-aminometil-7-ciclopentil-5-etllheptanoico;
acido 2-aminometil-7-ciclohexil-5-etilheptanoico;
&cido 2-a;minomeiil-5-etiloctanoloo;

acido 2-aminometil-5-etil-7-metiloctanoico;

acido 2-aminometil-5-etiinonanoico;

acido 2-aminometil-5-etil-8-metilnonanoico;
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acido 2-aminometil-4-ciclopropilbutirico;

acido 2-aminometil-4-(1-metiiciclopropil)butirico;

&cido 2-aminometil-4-(1-etilciclopropil)butirico;

4cido 2-aminometil-4-ciclobutilbutlrico;

acido 2-aminometil-4-(1-metilciclobutil)butlrico;

acido 2-aminometil-4-(1-etilciclobutil)butirico;

acido 2-aminometil-4-ciclopentilbutirico;

acido 2-aminometil-4-(1-metilciclopentil)butirico;

écido 2-aminometil-4-(1-etilciclopentil}butlrico;

acido 2-aminometil-4-ciclohexilbutirico;

acido 2-aminometil-4-(1-metilciclohexil)butirico;

acido 2-aminometil-4-(1-etilciclohexil)butirico;
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acido (2R,4S)-2-aminometil-6-ciclopentil-4-etilhexanoico;

acido (2R,4 S)-2-aminometil-6-ciclobutil-4-etilhexanoico; y

acido (2R 4 S)-2-aminometil-6-ciclopropil-4-etilhexanocico.

Otras realizaciones especificas de esta invencion incluyen los siguientes

compuestos de formula lIA y sus sales farmacéuticamente aceptables:

Acido 2-aminometil-4-metilhexanoico;

acido 2-aminometil-4-metilheptanoico;

acido 2-aminometil-4-metiloctanoico;

acido 2-aminometil-4-metilnonanoico;

4cido 2-aminometil-4-metildecanoico;

acido (2R 4R)-2-aminometil-4-metilhexanoico;

dcido (2R 4R)-2-aminometil-4-metilheptanoico;

acido (2R 4R)-2-aminometil-4-metiloctanoico;
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acido (2R ,4R)-2-aminometil-4-metilnonanoico;

acido (2R, 4R)-2-aminometil-4-metildecanoico;

acido (2R,4S)-2-aminometil-4-metilhexanoico;

acido (2R,4S)-2-aminometil-4-metilheptanoico;

acido (2R ,4S)-2-aminometil-4-metiloctanoico;

acido (2R,4S)-2-aminometil-4-metilnonanoico;

acido (2R .4 S)-2-aminometil-4-metildecanoico;

acido 2-aminometil-5-ciclopropil-4-metilpentanoico;

acido 2-aminometil-5-ciclobutil-4-metilpentanoico;

acido 2-aminometil-5-ciclopentil-4-metilpentanoico;

acido 2-aminometil-5-ciclohexil-4-metilpentanoico;

acido 2-aminometil-8-ciclopropil-4-metilhexanoico;

acido 2-aminometil-8-ciclobutil-4-metilhexanoico;
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acido 2-aminometil-6-ciclopentil-4-metilhexanoico;

acido 2-aminometil-6-ciclohexil-4-metilhexanoico;

acido 2-aminometil-7-ciclopropil-4-metilheptanoico;

Acido 2-aminometil-7-ciclobutil-4-metilheptanoico;

acido 2-aminometil-7-ciclopentil-4-metilheptanoico;

acido 2-aminometil-7-ciclohexil-4-metilheptanoico;

acido 2-aminometil-8-ciclopropil-4-metiloctanoico;

acido 2-aminometil-8-ciclobutil-4-metiloctanoico;

acido 2-aminometil-8-ciclopentil-4-metiloctancico;

acido 2-aminometil-8-ciclohexil-4-metiloctanoico;

acido (2R,4S)-2-aminometil-5-ciclopropil-4-metilpentanoico;

acido (2R,4S)-2-aminometil-5-ciclobutil-4-metilpentanoico;



10

15

20

25

40-

acido (2R,4S)-2-aminometil-5-ciclopentil-4-metilpentanoico;
acido (2R,4S)-2-aminometil-5-ciclohexil-4-metilpentanoico;
acido (2R 4 S)-2-aminometil-6-ciclopropil-4-metilhexanoico;
acido (2R,4S)-2-aminometil-6-ciclobutil-4-metilhexanoico;
écido (2R,4S)-2-aminometil-6-ciclopentil-4-metilhexanoico;
acido (2R 4 S)-2-aminometil-6-ciclohexil-4-metilhexanoico;
acido (2R 4 S)-2-aminometil-7-ciclopropil-4-metilheptanoico;
acido (2R 4S)-2-aminometil-7-ciclobutil-4-metilheptanoico;
acido (2R, 4 S)-2-aminometil-7-ciclopentil-4-metilheptanoico;
acido (2!%’.4S)-2-aminometil-?-ciclohexil-4—metilheptanoico:
acido (2R 4S)-2-aminometil-8-ciclopropil-4-metiloctanoico;
acido (2R 4 S)-2-aminometil-8-ciclobutil-4-metiloctanoico;

acido (2R 4 S)-2-aminometil-8-ciclopentil-4-metiloctanoico;
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acido (2R 4 S)-2-aminometil-8-ciclohexii-4-metiloctanoico;

acido (2R,4R)-2-aminometil-5-ciclopropil-4-metilpentanoico;

acido (2R, 4R)-2-aminometil-5-ciclobutil-4-metilpentanoico;

acido (2R.4R)-2-aminometil-5-ciclopentil-4-metilpentanoico;

acido (2R,4R)-2-aminometil-5-ciclohexil-4-metilpentanoico;

écido (2R,4R)-2-aminometil-6-cicloproplil-4-metilhexanoico;

acido (2R, 4R)-2-aminometil-6-ciclobutil-4-metilhexanoico;

écido (2R,4R)-2-aminometil-6-ciclopentil-4-metilhexanoico;

4cido (2R,4R)-2-aminometil-6-ciclohexil-4-metilhexanoico;

acido (2R, 4R)-2-aminometil-7-ciclopropil-4-metilheptanoico;

acido (2R, 4R)-2-aminometil-7-ciclobutil-<4-metilheptanoico;

acido (2R,4R)-2-aminometil-7-ciclopentil-4-metilheptanoico;
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acido (2R, 4R)-2-aminometil-7-ciclohexil-4-metilheptanoico;
acido (2R, 4R)-2-aminometil-8-ciclopropil-4-metiloctanoico;

5 acido (2R 4R)-2-aminometil-8-ciclobutil-4-metiloctanoico;
acido (2R,4R)-2-aminometil-8-ciclopentil-4-metiloctanoico; y
acido (2R 4R)-2-aminometil-8-ciclohexil-4-metiloctanoico.

10
Esta invencion se refiere también a compuestos de formula 11|

i
y sus sales farmacéuticamente aceptables, en la que R, se define como para la

15 fémula | anterior.

Esta invencion se refiere también a compuestos de férmula IV
HaN
Hozcj\/w,na
v

20 vy a sus sales farmacéuticamente aceptables, en la que Ry y R; se definen

como para los compuestos de férmula | anterior.
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Otras realizaciones especificas de esta invencién incluyen los siguientes

compuestos de formula IV y sus sales farmacéuticamente aceptables:
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Acido 2-aminometil-6-ciclopropil-5-metilhexanoico;
acido 2-aminometil-6-ciclobutil-5-metilhexanoico;
acido 2-aminometil-8-ciclopentil-5-metilhexanoico;
écido 2-aminometil-B-cidohein-S—metilhexano.ico:
acido 2-aminometil-7-ciclopropil-5-metilheptanoico;
écido 2-aminometil-7-ciclobutil-5-metilheptanoico;
acido 2-aminometil-7-ciclopentil-5-metilheptanoico;
acido 2-aminometil-7-ciclohexil-5-metilheptanoico;
acido 2-aminometil-8-ciclopropil-5-metiloctanoico;
acido 2-aminometil-8-ciclobutil-5-metiloctanoico;

acido 2-aminometil-8-ciclopentil-5-metiloctanoico;
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acido 2-aminometil-8-ciclohexil-5-metiloctanoico;

acido 2-aminometil-5-metilheptanoico;

acido 2-aminometil-5-metilheptanoico;

acido 2-aminometil-5-metilnonanoico;

acido (2R,6S)-2-aminometil-6-ciclopropil-5-metilhexanoico;
acido (2R,6S)-2-aminometil-6-ciclobutil-5-metilhexanoico;
acido (2R,6S)-2-aminometil-6-ciclopentil-5-metilhexanoico;
acido (2R,6S)-2-aminometil-6-ciclohexil-5-metilhexanoico;
écido (2R,6S)-2-aminometil-7-ciclopropil-5-metilheptanoico;
acido (2&.68)—2—aminometil-?-ciclobutil-5—metilheptanoico:
acido (2R,6S)-2-aminometil-7-ciclopentil-5-metilheptanoico;
écido (2R,6S)-2-aminometil-7-ciclohexil-5-metilheptanoico;

acido (2R,6S)-2-aminometil-8-ciclopropil-5-metiloctanoico;
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acido (2R,6S)-2-aminometil-8-ciclobutil-5-metiloctanoico;
acido (2R,6S)-2-aminometil-8-ciclopentil-5-metiloctanoico;
acido (2R,6S)-2-aminometil-8-ciclohexil-5-metiloctanoico;
acidt; (2R,6S)-2-aminometil-5-metitheptanoico;

acido (2R,6S)-2-aminometil-5-metiloctanoico;

acido (2R,6S)-2-aminometil-5-metilnonanoico;

acido (2R,8R)-2-aminometil-6-ciclopropil-5-metilhexanoico;
acido (2R, 6R)-2-aminometil-8-ciclobutil-5-metilhexanoico;
&cido (2R,8R)-2-aminometil-8-ciclopentil-5-metilhexanoico;
acido (2R 6R)-2-aminometil-B-ciclohexil-5-metilhexanoico;
acido (2R,8R)-2-aminometil-7-ciclopropil-5-metilheptanoico;

acido (2R 6R)-2-aminometil-7-ciclobutil-5-metilheptanoico;
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acido (2R,6R)-2-aminometil-7-ciclopentil-5-metilheptanoico;

écido (2R,6R)-2-aminometil-7-ciclohexil-5-metilheptanoico;

acido (2R,6R)-2-aminometil-8-ciclopropil-5-metiloctanoico;

acido (2R,6R)-2-aminometil-8—ciclobutil-5-metiloctanoico;

acido (2R,6R)-2-aminometil-8-ciclopentil-5-metiloctanoico;

acido (2R,8R)-2-aminometil-8-ciclohexil-5-metiloctanoico;

acido (2R,6R)-2-aminometil-5-metilheptanoico;

acido (2R,6R)-2-aminometil-5-metiloctanoico; y

écido (2R,6R)-2-aminometil-5-metilnonanoico.

Esta invencidon se refiere también a una composicién farmacéutica que

comprende una cantidad terapéuticamente eficaz de un compuesto de férmula

I, 1A, 1A-1, 1A-2, IB, IC, II, lIA, Il o IV, o una sal farmacéuticamente aceptable

del mismo, y un vehiculo farmacéuticamente aceptable.

Esta invencion se refiere también a un procedimiento de tratamiento de
un trastomo o estado patolégico seleccionado de epilepsia, ataques de

155
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debitidad, fibromialgia, hipocinesia, trastomos craneales, sofocos, temblor
esencial, dependencias y adicciones quimicas (por ejemplo dependencias o
adicciones a alcohol, anfetaminas (0 sustancias de tipo anfetamina), cafelna,
cannabis, cocalna, herolna, alucinégenos, tabaco, inhalantes y propelentes en
aerosol, nicotina, opiaceos, derivados de fenciclidina, sedantes, hipnoéticos,
benzodiacepinas y otros ansiollticos), y sintomas de abstinencia asociados a
dichas dependencias o adiciones, comportamientos adictivos tales como
ludopatia; migrafia, espasticidad, artritis, sindrome del intestino imitable (SIl),
dolor crénico, dolor agudo, dolor neuropatico, dolor de cabeza vascular, cefalea
del seno, trastomos inflamatorios (por ejemplo artritis reumatoide, osteoartritis,
psoriasis), diuresis, sindrome premenstrual, trastomo disférico premenstrual,
tinitis y lesion gastrica en un mamifero, incluyendo un ser humano, que
comprende administrar a un mamifero necesitado de dicho tratamiento una
cantidad terapéuticamente eficaz de un compuesto de formula |, 1A, I1A-1, |1A-2,
IB, IC, lI, liA, lll o 1V, o0 una sal farmacéuticamente aceptable del mismo.

La presents invencién cubre también el tratamiento de los trastomos
neurodegenerativos denominados lesién cerebral aguda. Estos incluyen, pero

sin limitacién: apoplejia, traumatismo cerebral y asfixia.

La apoplejia designa un trastomo vascular cerebral y puede designarse
también como un incidente vascular cerebral (IVC), e incluye apoplejia
tromboembdlica aguda. La apoplejia inciuye tanto isquemia focal como giobal.
Ademas, se incluyen ataques isquémicos cerebrales transitorios y otros

problemas vasculares cerebrales acompafiados de isquemia cerebral, tales
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como los que aparecen en pacientes que experimentan endarterectomia
carotidea u otros procedimientos quinirgicos cerebrovasculares o vasculares, o
procedimientos vasculares de diagndstico incluyendo angiografia cerebral y

Los compuestos de formulas |, 1A, 1A-1, 1A-2, IB, IC, I, lIA, Il y IV son
también utiles en el tratamiento de traumatismo cerebral, traumatismo de la
médula espinal o lesion por anoxia general, hipoxia, hipoglucemia, hipotensién
asl como lesiones similares observadas durante procedimientos de embolia,
hiperfusidn e hipoxia. Son también Gtiles para prevenir lesiones neuronales que
aparecen durante la cirugia de bypass cardlaco, en incildentes de hemorragia

intracraneal, en asfixia perinatal, en parada cardiaca y en estado epiléptico.

Esta invencion se refiere también a un procedimiento de tratamiento de
un trastomo o estado patolégico seleccionado del grupo constituido por delirio,
demencia y trastomos amnésicos y otros trastomos cognitivos o
neurodegenerativos, tales como enfarmedad de Parkinson (EP), enfermedad
de Huntington (EH), enfermedad de Alzheimer, demencia senil, demencia de
tipo Alzheimer, trastomos de memoria, demencia vascular y otras demencias,
por ejemplo debidas a enfermedad por VIH, traumatismo cerebral, enfermedad
de Parkinson, enfermedad de Huntington, enfermedad de Pick, enfermedad de
Creutzfeldt-Jakob o debidas a miltiples etiologlas; trastomos de movimiento
tales como acinesias, discinesias, incluyendo discinesias paroxismicas
familiares, espasticidades, sindrome de Toureite, sindrome de Scoft,

PARALISIS y sindrome acinético rigido; trastomos de movimiento
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extrapiramidales tales como trastomos de movimiento inducidos por
medicacién, por ejemplo parkinsonismo inducido por neurolépticos, sindrome
neuroléptico maligno, distonla aguda inducida por neurolépticos, acatisia aguda
inducida por neurolépticos, discinesia tardia inducida por neurolépticos y
temblor postural inducido por medicamentos; sindrome de Down;
enfermedades desmielizantes tales como esclerosis mltiple (EM) y esclerosis
lateral amiotréfica (ELA), neuropatia periférica, por ejemplo neuropatia
diabética e inducida por quimioterapia, y neuralgia postherpética, neuralgia del
trigémino, neuralgia segmental o intercostal y otras neuralgias; y trastomos
vasculares cerebrales debidos a lesion cerebrovascular aguda o crénica tal
como infarto cerebral, hemorragia subaracnoidea 0 edema cerebral en un
mamifero, incluyendo un ser humano, que comprende administrar al citado
mamifero una cantidad de un compuesto de formula |, |A, |A-1, |1A-2, IB, IC, II,
IIA, 1l o IV, o una sal farmacéuticamente aceptable del mismo, que es eficaz

para tratar dicho trastomo o estado patolégico.

Dolor designa dolor agudo asl como crénico. El dolor agudo es
habituaimente de corta vida, y esta asociado a la hiperactividad del sistema
nervioso simpético. Son ejemplos dolor postoperatorio y alodinia. El dolor
crénico se define habitualmente como dolor persistente de 3 a 6 meses, e

incluye dolor somatogénico y dolor psicogénico. Otro dolor es el nociceptivo.

Los ejemplos de los tipos de dolor que pueden tratarse con los
compuestos de formulas |, 1A, 1A-1, 1A-2, IB, IC, i, A, Il y IV de la presente

invencién y sus sales farmacéuticamente aceptables incluyen dolor resultante
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de lesién de tejido blando y periférica, tal como traumatismo agudo, dolor
asociado a osteoarfritis y artritis reumatoide, dolor musculoesquelético, tal
como el dolor experimentado después de traumatismo; dolor medular, dolor
dental, sindromes de dolor miofascial, dolor por episiotomia y dolor resultante
de quemaduras; dolor profundo y visceral, tal como dolor cardiaco, dolor
muscular, dolor ocular, dolor orafacial, por ejemplo odontalgia, dolor abdominal,
dolor ginecoldgico, por ejemplo dismenorrea, dolor de parto y dolor asociado a
endometriosis; dolor asociado a ia lesién de nervios y ralces, tal como el dolor
asociado a trastomnos nerviosos periféricos, por ejemplo pinzamiento nervioso y
avulsiones del plexo braquial, amputacién, neuropatlas periféricas, tic doloroso,
dolor facial atlpico, dolor de la ralz nerviosa, neuralgia del trigémino, dolor
lumbar neuropético, dolor neuropético relacionado con el VIH, dolor
neuropético relacionado con el céncer, dolor neuropético diabético y
aracnoiditis; dolor neuropético y no neuropético asociado a carcinoma, a
menudo designado como dolor del cancer; dolor del sistema nervioso central,
tal como dolor debido a lesion de la médula espinal o del tallo cerebral; dolor
lumbar; cidtica; dolor del miembro fantasma, dolor de cabeza, incluyendo
migrafia y otros dolores de cabeza vasculares, dolor de cabeza tensional agudo
o crdnico, dolor de cabeza de racimo, dolor temperomandibular y dolor del seno
maxilar; dolor resultante de espondilitis anquilosante y gota; dolor causado por
un aumento de las contracciones de la vejiga; dolor postoperatorio; dolor de
cicatriz; y dolor crénico no neuropético tal como dolor asociado a fibromialgia,
VIH, artritis reumatoide y ostecartritis, ariralgia y mialgia, distensiones

musculares y traumatismos tales como huesos rotos; y dolor postquinirgico.
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Aln otro dolor estA causado por la lesibn o infeccion de nervios
sensoriales periféricos. Incluye, pero sin limitacién, dolor por traumatismo
nervioso periférico, infeccién por herpesvirus, diabetes mellitus, fibromialgia,
causalgia, avulsion del plexo, neuroma, amputacién de miembro y vasculitis. El
dolor neuropético estA causado también por una lesiébn nerviosa por
alcoholismo cronico, infeccion por virus de la inmunodeficiencia humana,
hipotiroidismo, uremia o deficiencias vitaminicas. El dolor neuropético incluye,
pero sin limitacién, el dolor causado por una lesiébn nerviosa tal como, por

ejemplo, el dolor que padecen los diabéticos.

El dolor psicogénico es el que aparece sin un origen orgéanico tal como

dolor lumbar, dolor facial atipico y dolor de cabeza crénico.

Otros tipos de dolor son: dolor inflamatorio, dolor osteoartritico, neuralgia
del trigémino, dolor del cancer, neuropatia diabética, sindrome de la piema
inquieta, neuralgia herpética y postherpética aguda, causalgia, avuision del
plexo braquial, neuralgia occipital, gota, miembro fantasma, quemadura y otras

formas de neuralgia y sindromes de dolor neuropético e idiopatico.

Los compuestos de la invencién son también dtiles en el tratamiento de
la depresién. La depresién puede ser el resultado de enfermedades orgénicas,
resultante del estrés asoclado a pérdida personal o de origen idiopético. Existe
una fuerte tendencia a la aparicién familiar de algunas formas de depresion,
sugiriendo una causa mecanistica para al menos algunas formas de depresion.

El diagnéstico de la depresibn se realiza principalmente mediante la
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cuantificaciéon de las alteraciones del 4nimo de los pacientes. Estas
evaluaciones del animo se realizan generaimente por un médico ¢ se
cuantifican por un neuropsicologo utilizando escalas de evaluacién validadas,
tales como la escala de evaluacién de la depresion de Hamilton o la escala de
evaluacién psiquiatrica breve. Se han desarrollado numerosas escalas distintas
para cuantificar y medir el grado de alteraciones del animo en pacientes con
depresion, tales como insomnio, dificutad de concentracion, falta de energia,
sentimientos de inutilidad y culpa. Los patrones para el diagndstico de la
depresién, asl como todos los diagndsticos psiquiatricos, se recogen en el
Manual de diagnéstico y estadistico de trastomos mentales (Cuarta edicién),
designado como el manual DSM-IV-R publicado por la American Psychiatric

Association, 1994.

Esta invencién se refiere también un procedimiento de tratamiento de un
trastorno o estado patolégico seleccionado del grupo constituido por trastomos
del &nimo, tales como depresién, o0 mas particularmente, trastomos depresivos,
por ejemplo trastomo depresivo mayor de episodio Gnico o recurmente,
trastomos distimicos, neurosis depresiva y depresion neurttica, depresion
melancélica, incluyendo anorexia, pérdida de peso, insomnio, vigilia de
madrugada y retardo psicomotor, depresién atipica (o depresién reactiva),
incluyendo aumento de apetito, hipersomnia, agitacion o imitabilidad
psicomotora, trastomo afectivo estacional y depresion pediatrica; o trastomos
bipolares o depresidon maniaca, por ejemplo trastomno bipolar |, trastorno bipolar
Il y trastomo ciclotimico; trastomo de la conducta y trastomo disruptivo dei

comportamiento; trastomos de ansiedad, tales como trastomo de panico con o
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sin agorafobia, agorafobia sin historial de trastomo de panico, fobias
especificas, por ejemplo fobias a animales especificos, ansiedad social, fobia
social, trastomo obsesivo-compulsivo, trastomos de estrés, incluyendo
trastomo de estrés postraumatico y trastomo de estrés agudo, y trastomos de
ansiedad generalizada; trastomos de la personalidad limite; esquizofrenia y
otros trastomos psicoticos, por ejemplo trastomos esquizofreniformes,
trastornos esquizoafectivos, trastomos llusorios, trastomos psicéticos breves,
trastomos psicoticos compartidos, trastornos psicoticos con ilusiones o
alucinaciones, episodios psicoticos de ansiedad, ansiedad asociada a psicosis,
trastomos psicéticos del animo tales como trastomo depresivo mayor grave;
trastormos del &nimo asociados a trastornos psicéticos tales como mania aguda
y depresién asociada a trastomo bipolar, frastomos del &nimo asociados a
esquizofrenia; alteraciones del comportamiento asociadas a retardo mental,
trastomo autistico y trastomo de la conducta en un mamifero, incluyendo un
humano, que comprende administrar al citado mamifero una cantidad de un
compuesto de férmula I, 1A, 1A-1, 1A-2, IB, IC, I, IIA, Ill o IV, o una sal
farmacéuticamente aceptable del mismo, que es eficaz en el tratamiento de

dicho trastomo o estado patolégico.

Los compuestos de la invencidn son también Gtiles en el tratamiento de
trastomos del suefio. Los trastomos del suefio son alteraciones que afectan la
capacidad de dormirse y/o permanecer dormido, que implica dormir demasiado,
0 que da como resultado un comportamiento anormal asociado al suefio. Los
trastomos incluyen, por ejemplo, insomnio, insomnio asociado a farmacos,

hipersomnia, narcolepsia, sindromes de apnea del suefio y parasomnias.

N\
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Esta invencién se refiere también a un procedimiento de tratamiento de
un trastomo o estado patologico seleccionado del grupo constituido por
trastomos del suefio (por ejemplo insomnio, insomnio asociado a farmacos,
trastomos del suefic REM, hipersomnia, narcolepsia, ‘trastomos del ciclo
suefio-vigilia, sindromes de apnea del suefio, parasomnias y trastomos del
suefio asociados con el trabajo por tumos y los horarios de trabajo irregulares)
en un mamifero, incluyendo un ser humano, que comprende administrar al
citado mamfifero una cantidad de un compuesto de férmula |, |A, 1A-1, |1A-2, IB,
IC, I, lIA, 1l o IV, o una sal farmacéuticamente aceptable del mismo, que es
eficaz para tratar dicho trastorno o estado patologico.

Los compuestos de formula I, IA, 1A-1, 1A-2, IB, IC, II, IA, Il y IV
contienen al menos un centro quiral, y por tanto pueden existir en diferentes
formas enantioméricas y diastereoisoméricas. Esta invencion se refiere a todos
los isdbmeros épticos y a todos los esterecisébmeros de compuestos de fdrmulas
I, 1A, 1A-1, |1A-2, IB, IC, II, 1IA, Il y IV, tanto como mezclas racémicas como
enantiomeros y diasterecisémeros individuales de dichos compuestos, y
mezclas de los mismos, y a todas las composiciones farmacéuticas y
procedimientos de tratamiento definidos anteriormente que los contienen o
emplean, respectivamente. Los isdmeros individuales pueden obtenerse
mediante procedimientos conocidos, tales como resolucién Optica, reaccion
Opticamente selectiva o separacidbn cromatogréfica en la preparacion del
producto final o su intermedio. Los enaﬁtiémeros individuales de los

compuestos de esta invencién pueden tener ventajas, en comparacion con las

\o/
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mezclas racémicas de estos compuestos, en el tratamiento de diversos

trastornos o estados patolégicos.

La presente invencién incluye también compuestos marcados
isotdpicamente, que son idénticos a los indicados en las formulas |, I1A, IA-1, IA-
2, 1B, IC, II, 1A, Nl 'y IV, excepto por el hecho de que uno o mas atomos estan
reemplazados con un 4tomo con una masa atdémica o niimero masico diferente
de la masa atdbmica o0 nimero mdsico encontrado habitualmente en Ia
naturaleza. Los ejemplos de isétopos que pueden incorporarse a compuestos
de la presente invencién incluyen isétopos de hidrégeno, carbono, nitrégeno,
oxigeno, fésforo, azufre, filior y cloro, tales como 2H, °H, 13C, 1'C, C, *N, °0,
70, 3P, ¥p, 35, 8F y 3CJ, respectivamente. Los compuestos de la presente
invencidn, los profarmacos de los mismos y las sales farmacéuticamente
aceptables de los citados compuestos o de los citados profarmacos que
contienen los isétopos anteriormente citados y/u otros isétopos de otros atomos
estén dentro del alcance de esta invencion. Ciertos compuestos isotépicamente
marcados de la presente invencién, por ejemplo aquellos en que se incorporan
isdtopos radioactivos tales como *H y 'C, son dtiles en ensayos de distribucion
en tejido de fArmaco y/o sustrato. Los is6topos de tritio, concretamente 3H, y
carbono 14, concretamente '*C, son particularmente preferidos por su facilidad
de preparaciébn y detectabilidad. Ademas, la sustitucion con isétopos mas
pesados tales como deuterio, concretamente 2H, puede proporcionar ciertas
ventajas terapéuticas como resultado de su mayor estabilidad metabdlica, por
ejemplo una semivida in vivo aumentada o requisitos reducidos de dosificacion

y. por ello, pueden preferirse en algunas circunstancias. Los compuestos
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marcados isotdpicamente de fodrmula | de esta invencion y los profarmacos de
los mismos pueden prepararse generaimente llevando a cabo los
procedimiontos descritos en los esquemas y/o en los ejemplos y preparaciones
siguientes, sustituyendo con un reactivo marcado isotdpicamente faciimente
disponible un reactivo marcado no isotdpicamente.

El término “alquilo®, como se utiliza en la presente memoria, a menos
que se indique otra cosa, incluye radicales hidrocarburo monovalentes
saturados con restos lineales, ramificados o ciclicos o combinaciones de los
mismos. Los ejemplos de grupos “alquilo” incluyen, pero sin limitacién, metilo,
etilo, propilo, isopropilo, butilo, iso-, sec- y terc-butilo, pentilo, hexilo, heptilo, 3-
etilbutilo, ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, norbomilo

y similares.

El término “alcoxi”, como se utiliza en la presente memoria, a menos que
se indique otra cosa, significa "alquil-O-*, en la que “alquilo” @s como se define
anteriormente. Los ejemplos de grupos "alcoxi® incluyen, pero sin limitacion,

metoxi, etoxi, propoxi, butoxi y pentoxi.

El término “tratar”, como se utiliza en la presente memoria, designa
revertir, aliviar, inhibir el progreso de, o prevenir el trastomo o estado patolégico
al que se aplica dicho término, o prevenir uno o méas sintomas de dicho estado
patolégico o trastomo. El término “tratamiento”, como se utiliza en la presente
memoria, designa el acto de tratar, como se define “tratar” inmediatamente
antes.

Qg)
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Debido a que Ilos aminodcidos son anféteros, las sales
farmacolégicamente compatibles pueden ser sales de acidos inorgénicos u
orgénicos apropiados, por ejemplo clorhidrico, sulfirico, fosforico, acético,
oxalico, lactico, cltrico, malico, salicllico, mailénico, maleico, succinico y
ascOrbico. Empezando por los correspondientes hidréxidos o carbonatos, se
forman sales con metales alcalinos 0 metales alcalinotérrecs, por ejemplo
sodio, potasio, magnesio o calcio. Pueden prepararse tamblén sales con lones

de amonio cuatemnario, por ejemplo con el i6n tetrametilamonio.

La eficacla de un farmaco administrado por via oral depende del
transporte eficaz del fArmaco a través del epitelio mucoso y de su estabilidad
en la circulacion enterohepatica. Los farmacos que son eficaces después de
administraciéon parenteral pero menos eficaces por via oral, 0 cuya semivida
plasmética se considera demasiado baja, pueden modificarse quimicamente a

una forma de profarmaco.

Un profarmaco es un farmaco que se ha modificado quimicamente y
puede ser biolégicamente inactivo en su sitio de accion, pero que puede
degradarse o modificarse mediante uno o méas procesos in vivo enzimaticos u

otros hasta la forma bloactiva original.

Este farmaco quimicamente modificado, o profarmaco, debe tener un
perfil farmacocinético diferente que el farmaco original, posibilitando una

absorcién méas sencilla a través del epitelio mucoso, una mejor formulacién de
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sal y/o souiubilidad, una estabilidad sistémica mejorada (para un aumento de la

semivida plasmadtica, por ejemplo). Estas modificaciones quimicas pueden ser:

1)

2)

3)

4)

derivados éster o amida que pueden escindirse, por ejemplo, mediante
esterasas o lipasas. Para derivados éster, el éster se deriva del resto
acido carboxllico de la molécula de farmaco mediante medios conocidos.
Para derivados amida, la amida puede derivarse del resto acido
carboxllico o del resto amina de la molécula de farmaco mediante

medios conocidos.

péptidos que pueden reconocerse por proteinasas especificas o no
especificas. Un péptido puede acoplarse a la molécula de farmaco
mediante la formacion de un enlace amida con el resto amina o acido

carboxilico de la molécula de farmaco mediante medios conocidos.
derivados que se acumulan en un sitio de accion mediante la seleccién
por membrana de una forma de profArmaco o forma de profarmaco
modificada.

cualquier combinaciénde 1 a 3.

La investigacién actual en experimentos animales ha mostrado que la

absorcién oral de ciertos farmacos puede aumentarse mediante la preparacion

de sales cuaternarias “blandas”. La sal cuatemaria se denomina una sal
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cuaternaria “blanda” cuando, al contrario que las sales cuatemnarias normales,

por ejemplo R'N*(CHs)s, puede liberar el farmaco activo tras hidrdlisis.

Las sales cuatemnarias "blandas” tienen propiedades fisicas Gtiles en
comparacion con el famaco béasico o sus sales. La solubilidad acuosa puede
aumentar en comparacién con otras sales, tales como el clorhidrato, pero mas
importante: puede haber un aumento de la absorcién del fairmaco en el
intestino. El aumento de absorcién es probablemente debido al hecho de que la
sal cuatemnaria “blanda” tiene propiedades tensloactivas y es capaz de formar
micelas y pares iénicos no ionizados con écidos biliares, etc., que son capaces
de penetrar el epitelio intestinal méas eficazments. El profdmaco, después de la

absorcién, se hidroliza rapidamente con liberacion del farmaco original activo.

Los profarmacos de compuestos de formulas |, IA, 1A-1, 1A-2, IB, IC, I,
A, Il y IV estdn incluidos dentro del alcance de esta invencion. Los
profarmacos y farmacos blandos son conocidos en la técnica (Palomino, E.,
Drugs of the Future, 1890; 15 (4): 361-368). Las dos itimas citas se incorporan

a la presente memoria como referencia.

Ciertos compuestos de la presente invencion pueden existir en formas
no solvatadas asl como en formas solvatadas, incluyendo formas hidratadas.
En general, las formas solvatadas, incluyendo las formas hidratadas, son
equivalentes a las formas no solvatadas, y se pretende que estén

comprendidas dentro del alcance de la presente invencién.
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Descripcién detallada de la invencién
Los compuestos de asta invencidon pueden prepararse como se describe

a continuacién. En los esquemas de reaccion y la discusion sigulentes, las
formulas estructurales |, 1A, 1A-1, 1A-2, 1B, IC, II, lIA, Il y IV y los radicales R;,
Rz, Rs, R4, Rs ¥ Rs, @a menos que se indique otra cosa, se definen como

anteriormente.

Existen diversos procedimientos para la preparacién de A-aminoéacidos
quirales y racémicos. Dichos procedimientos pueden encontrarse en
“Enantioselective Synthesis of g-Amino Acids®, Juaristi, Eusebip, Editor.
EE.UU., 1997, Wiley-VCH, Nueva York, NY.

Los procedimientos descritos a continuacién son ilustrativos de los
procedimientos que pueden utilizarse para la preparacibn de dichos

compuestos, pero no limitantes en su alcance.

Procedimiento A
O écido malénico
R R
Re D<A\,

1

acetato de amonio

Ry R 2
Ran <2 _COH
IA

Segln el procedimiento de Lazar et al., Synth. Commun., 1998, 28(2),
219-224, los compuestos de férmula IA pueden prepararse calentando a reflujo
los compuestos de fobrmula 4 en un disolvents alcohdlico tal como etanol, en

presencia de &cido maldnico y acetato de amonio. Los aldehidos de férmula 1

\¢
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pueden prepararse a partir de materiales comercialmente disponibles utilizando

procedimientos bien conocidos por los expertos en (a técnica.

Los compuestos que pueden prepararse mediante el procedimienio

anterior incluyen, pero no estan limitados a, los siguientes:’

Acido 3-amino-8-ciclopropil-5-metithexanoico;

acido 3-amino-8-ciclobutil-5-metilhexanoico;

écido 3-amino-6-ciclopantil-5-metilhexanoico;

acido 3-amino-6-ciclohexil-5-metithexanoico;

écido 3-amino-7-ciclopropil-5-metilheptanoico;

acido 3-amino-7-ciclobuiil—5—meﬁlheptanoico;

écldo 3-a'rnino-7-ciclopentil—5-metilheptanoico;

acido 3-amino-7-ciclohexil-5-metilheptanoico;

acido 3-amino-8-ciclopmpil—5—r;letiloctanolco;

acido 3-amino-8-ciclobutil-5-metiloctanoico;

v
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acido 3-amino-8-ciciopentil-5-metiloctanoico;

acido 3-amino-8-ciclohexil-5-metiloctanoico;

Acido 3-amino-8-ciclopropil-5,5-dimetilhexanocico;

acido 3-amino-6-ciclobutil-5,5-dimetilhexanoico;

acido 3-amino-6-ciclopentil-5,5-dimetilhexanoico;

acido 3-amino-8-ciclohexil-5,5-dimetilhexanoico;

acido 3-amino-7-ciclopropil-5,5-dimetilheptanoico;

acido 3-amino-7-ciclobutil-5,5-dimetilheptanoico;

acido 3-amino-7-ciclopentil-5,5-dimetilheptanoico; y

acido 3-amino-7-ciclohexil-5,5-dimetilheptancico.
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Procedimiento B
0
T o o™~ p coPa
Hz H| H3
3 4
PR™N""Ph
H
5

Ph

Ph’l-\u

Hﬁéﬁi COPG Hidrogenélisls y L _co.PQ
7 Rg
6

Ry
‘ Hydrolysis
NH,
Bl 2 o
Ra * =centro quiral
1A

Se ha descrito aproximacion el uso de adiciones de amina quiral a
sistemas a,f-insaturados como aproximacion sintético a los f-aminoécidos,
como se llustra en el procedimiento B anterior (véase, por ejemplo, S.G. Davies
et al., J. Chem. Soc. Chem. Commun., 1153, 1993; S.G. Davies, Synlett., 1994,
117; Ishikawa ef al., Synlett., 1998, 1291; Hawkins, J. Org. Chem., 1985, 51,
2820). Respecto al procedimiento B anterior, los compuestos de formula IA
pueden prepararse a partir de los comrespondientes compuestos de formula 7,
en la que PG representa un grupo protector de éster adecuado que puede
eliminarse mediante hidrolisis o hidrogenolisis, utilizando condiciones bien

conocida por los expertos en la técnica. (Véase T.W. Greene y P.G.M. Wu's,
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“Protective groups in organic synthesis”, Wiley, 1991 para una descripcién
detallada de la formacién y eliminacién de grupos protectores adecuados). Por
ejemplo, esta reaccidon puede realizarse en condiciones hidroliticas mediante
tratamiento con un acido apropiado, tal como &cido clorhidrico o acido sulftrico,
a una temperaiura de aproximadamentse temperatura ambiente a
aproximadamente la temperatura de reflujo de la mezcla de reaccion,
preferiblemente a la temperatura de reflujo, 0 mediante tratamiento con una
base inorganica apropiada, tal como hidréxido de sodio, hidréxido de potasio o
hidréxido de litio, preferiblemente hidrdxido de sodio, a una temperatura de
aproximadamente temperatura ambiente a aproximadamente la temperatura de
reflujo, preferiblemente aproximadamente a temperatura ambiente. Esta
reaccion se lleva a cabo preferiblemente utilizando écido clorhidrico a la
temperatura de reflujo. Cuando PG es i-butilo, sin embargo, la reaccién se lleva
a cabo preferiblements en acido trifluoroacético (TFA). Cuando PG es un grupo
béasico, la hidndlisis puede llevarse a cabo en candiciones bésicas utilizando
procedimientos bien conocidos por los expertos en la técnica, por ejemplo
utilizando hidréxido de sodio o potasio.

Los compuestos de formula 7 pueden prepararse a pariir de los
comespondientes compuestos de formula 6 utilizando condiciones de
hidrogenolisis que son bien conocidas por los expertos en la técnica. Por
ejemplo, esta reaccién puede llevarse a cabo tratando los compuestos de
fébrmula 6 con un catalizador metdlico de paladio, tat como por ejempio
hidrdxido de paladio sobre carbono, o paladio sobre carbono, o con niguel

Raney, en un disolvente tal como, por ejemplo, metanol, etanol o
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tetrahidrofurano, en atmésfera de hidrégeno (entre aproximadamente 101 y 505
kPa de presion), proporcionando el compuesto deseado de férmula 7.
Preferiblemente, la reaccion se lleva a cabo utilizando paladio sobre carbono

en etanol aproximadamente a 101 kPa de hidrégeno.

Los compuestos de formula 6 pueden prepararse tratando los
corespondientes compuestos de férmula 4 con una amina apropiada tal como
(R)-(+)-N-bencil-a-metilbencilamina o  (S){-)-N-bencil-a-metilbencilamina
después de tratamiento con una base apropiada tal como diisopropilamiduro de
litio, n-butil-litio o bis(trimetilsililJamiduro de litio 0 potasio, en un disolvante tal
como éter etllico, o preferiblemente tetrahidrofurano (THF), a una temperatura
de aproximadamente -80°C a aproximadamente 25°C, y afiadiendo después el
compuesto apropiado de formula 4. La estereoquimica respecto al nitrdgeno de
la amina determinara la estereoquimica respecto al nitrbgeno del producto final.
Preferiblemente, esta reaccién se lleva a cabo utilizando (R)-(+)-N-bencil-a-
metilbencilamina o (S)}(-}-N-bencil-a-metilbencllamina, después de Ila
desprotonacion con n-butillitio en tetrehidrofurano, a una temperatura de
aproximadamente -78°C, segln el procedimiento descrito por Bull, Steven D.;
Davies, Stephen G.; y Smith, Andrew D., J. Chem. Soc., Perkin Trans. 1, 2001,
22, 2931-2938. Preferiblemente, la reaccién se lleva a cabo utilizando (R)-(+)-
N-bencil-a-metilbencilamina o (S)-(-)}-N-bencil-a-metilbencilamina, después de

la desprotonacién con n-butillitio en tetrahidrofurano, a una temperatura de
aproximadamente -78°C, segln el procedimiento descrito por Bull, Steven D.;
Davies, Stephen G.; y Smith, Andrew D., J. Chem. Soc., Perkin Trans. 1, 2001,
22, 2931-2938.

\7\0\



10

15

20

25

-86-

Los compuestos de formula 4 pueden prepararse a partir de los
comrespondientes compuestos de formula 3 tratAndolos con un éster fosfonato
apropiado en presencia de una base adecuada tal como hidruro de sodio,
diisopropilamida de litio o trietilamina, y cloruro de litio o bromuro de litio, en un
disolvente tal como éter o THF. Preferiblemente, el compuesto de férmula 3 se
hace reaccionar con un éster fosfonato (ALK= metilo, etilo, isopropilo, bencilo o
similar) en presencia de bromuro de litio y trietiilamina en tetrahidrofurano
aproximadamente a temperatura ambiente. Los compuestos de formula 3
pueden prepararse a partir de materiales comercialmente disponibles utilizando
procedimientos bien conocidos por los expertos en la técnica. Se observara
que los compuestos de la formula 3 pueden poseer uno 0 mas centros
estersogénicos. Utilizando el procedimiento anteriormente descrito, pueden

prepararse compuestos con configuraciones estereoquimicas especificas.

Los compuestos que pueden prepararse mediante este procedimiento

incluyen, pero sin limitacién, los siguientes:

Acido (3S,5R)-3-amino-6-ciclopropil-5-metilhexanoico;

acido (3S,5R)-3-amino-6-ciclobutil-5-metilhexanoico;

acido (33S,5R)-3-amino-6-ciclopentil-5-metilhexanoico;

acido (3S,5R)-3-amino-6-ciclohexil-5-metilhexanoico;
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acido (38,5R)-3-amino-8-ciclopropil-5-metiloctanoico;

acido (3S,5R)-3-amino-8-ciclobutil-5-metiloctanoico;

acido (3S,5R)-3-amino-8-ciclopentil-5-metiloctanoico;

acido (3S,5R)-3-amino-8-ciclohexil-5-metiloctanoico;

acido (3S,58)-3-amino-6-ciclopropil-5-metilhexanoico;

acido (3S5,58)-3-amino-6-ciclobutil-5-metilhexanoico;

acido (3S,5S8)-3-amino-6-ciclopentil-5-metilhexanoico;

écido (3S,5S)-3-amino-6-ciclohexil-5-metilhexanoico;

acido (3S,55)-3-amino-8-ciclopropil-5-metiloctanoico;

acido (3S,5S)-3-amino-8-ciclobutil-5-metioctanoico;

acido (3S,5S)-3-amino-8-ciclopentil-5-metiloctanoico;

acido (3S,5S)-3-amino-8-ciclohexil-5-metiloctanoico;



10

15

-68-

écido (3S)-3-amino-B-ciclopropil-5,5-dimetilhexanoico;

écido (3S)-3-amino-6-ciclobutil-5,5-dimetilhexanoico;

acido (3S)-3-amino-6-ciclopentil-5,5-dimetilhexanoico;

écido (3S)-3-amino-6-ciclohexil-5,5-dimetilhexanoico;

acido (3S)-3-amino-7-ciclopropil-5,5«dimetilheptanoico;

acido (3S)-3-amino-7-ciclobutil-5,5-dimetilheptanoico;

acido (38)-3-amino-7-ciclopentil-5,5-dimetitheptanoico; y

acido (3S)-3-amino-7-ciclohexil-5,5-dimetilheptanoico.
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Procedimiento C
Ry
OpH
H! R'Ia o

HN)%
9_%

w 1 Base, PGO,CCHoLG '\ ] f X '
N A~ R N P
10 Ph h
i ) |

Hidrolisis
Rs Ry
».NHCO,R; DPPA, alcohol H
R~ R - Ry Ry
13 2PC 12 PG
Hidrélisls
Ra
«NHp
R H * = gentro quiral
1A

Se ha descrito anteriormente la diaestereoalquilacidn de imidas tales
como las de férmula 10 para proporcionar analogos quirales de succinato tales
como los de formula 11 como un enfoque para preparar f-aminodcidos (véase,
por ejemplo Evans et al., J. Org. Chem., 1999, 64, 6411; Sibi y Deshpande, J.
Chem. Soc. Perkin Trans. 1, 2000, 1461; Arvanitis et al., J. Chem. Soc. Perkin
Trans 1., 1998, 521).
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Los compuestos de estructura 11 pueden prepararse a partir de
compuestos de estructura 10 en presencia de un éster adecuadamente
derivado (PG como se define anteriormente, LG= Br o | o CI) tal como, por
ejemplo, bromoacetato de f-butilo o bromoacetato de bencilo con una base
organometdlica tal como, por ejemplo, diisopropllamiduro de litio o
bis(trimetilsilil)Jamiduro de litio o bis(trimetilsilil)Jamiduro de sodio y similares en
un disolvente tal como, por ejemplo, tetrahidrofurano, éter y similares. La
reaccidon puede llevarse a cabo utilizando bis(trimetilsilillamiduro de litio en
tetrahidrofurano a -78°C y tratamiento del intermedio aniénico resultante con
bromoacetato de t-butilo a -78°C a -30°C.

Los compuestos de férmula 12 pueden prepararse hidrolizando los
comrespondientes compuestos de formula 11 en presencia de hidréxido de litio y
perdxido de hidrébgeno en un disolvente tal como agua o THF, a una
temperatura de aproximadamente 0°C a aproximadamente temperatura
ambiente. Preferiblemente, esta reaccién se lleva a cabo utilizando perdxido de
hidrégeno e hidréxido de litio en tetrahidrofurano acuoso aproximadamente a
0°C segun el procedimiento descrito en la bibliografia (véase Yuen P-W.,
Kanter, G.D., Taylor, C.P. y Vartanian, M.G., Bioorganic and Medicinal Chem.
Lett., 1894, 4(B); 823-826).

El tratamiento de un compuesto de férmula 12 con difenilfosforilazida en
presencia de un alcohol adecuado tal como t-butanol, alcohol bencllico o

alcohol p-metoxibencllico en un disolvente adecuado tal como tolueno,

&
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benceno o THF, a una temperatura de aproximadamente 50°C a
aproximadamente la temperatum de refluyjo de la mezcla de reaccién
proporciona el comrespondiente compuesto de férmula 13, en la que Rs es
metilo, etilo, t-butilo, bencilo o p-metoxibencilo. Rs depende de la eleccién del
alcohol utilizado. Preferiblemente, esta reaccidon se lleva a cabo utilizando un
disolvente tolueno en presencia de alcohol p-metoxibencllico en condiciones de
reflujo.

Los compuestos de férmula 13 pueden convertirse en los compuestos
deseados de formula IA mediante hidrdlisis o hidrogenolisis, utilizando
condiciones bien conocidas por los expertos en la técnica. (Véase T.W. Greene
y P.G.M. Wuts, “Protective groups in organic synthesis", Wiley, 1991 para una
descripcién detallada de la formaciéon y eliminacién de grupos protectores
adecuados). Por ejemplo, esta reaccidon puede realizarse en condiciones
hidroliticas mediante tratamiento con un acido apropiado; tal como acido
clorhidrico o Acido sulfirico, a una femperatura de aproximadamente
temperatura ambiente a aproximadamente la temperatura de reflujo de la
mezcla de reaccion, preferiblemente a la temperatura de refiujo, o medignte
tratamiento con una base inorgénica apropiada, tal como hidréxido de sodio,
hidroxido de potasio o hidréxido de litio, preferiblemente hidréxido de sodio, a
una temperatura de aproximadamente temperatura ambiente a
aproximadamente Ila temperatura de reflujo, preferiblemente a
aproximadamente temperatura ambiente. Esta reaccion se lleva a cabo
preferiblemente utilizando écido clorhidrico a la temperatura de reflujo. Cuando

PG es i-butilo, sin embargo, la reaccién se lleva a cabo preferiblemente en

N
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cido trifluoroacético (TFA). Cuando PG es un grupo basico, la hidrdlisis puede
llevarse a cabo en condiciones bésicas utilizando procedimientos bien
conocidos por los expertos en la técnica, por ejemplo utilizando hidréxido de

sodio o potasio.

Los compuestos de férmula 10 pueden prepararse tratando los
comrespondientes compuestos de formula 8 con una base amina tal como
trietilamina en presencia de cloruro de trimetilacetilo en un disolvente éter tal
como THF, y tratando después los intermedios formados por esta reaccion [in
situ] con una oxazolidinona quiral de formula 9. Son ejemplos de ofras
oxazolidinonas que pueden utilizarse en este procedimiento: (4S){-)4-
isopropil-2-oxazolidinona, (S)-(-)4-bencil-2-oxazolidinona, {(4S,5R)-(-}4-metil-5-
fenil-2-oxazolidinona, (R)-(+)4-bencil-2-oxazolidinona, (S)(+)4-fenil-2-
oxazolidinona; (R)-(-)}-4-fenil-2-oxazolidinona; (R)-4-isopropil-2-oxazolidinona y
(4R,5S){+)4-metil-5-fenil-2-oxazolidinona y cloruro de litio. Preferiblemente,
esta reaccion se lleva a cabo tratando un éacido de férmula 8 con cloruro de
trimetilacetilo y trietilamina en tetrahidrofurano aproximadamente a -20°C,
seguido de tm;arﬁiento del intermedio formado en dicha reaccién con una
oxazolidinona de férmula 9 y cloruro de litio aproximadamente a temperatura
ambiente, segln los procedimientos de la bibliografia (véase Ho G-J. y Mathre
D.J., J. Omy. Chem., 1995; 60; 2271-2273).

Como altemativa, los compuestos de formula 10 pueden prepararse
tratando los correspondientes compuestos de férmula 9 con el cloruro de acido

derivado del tratamiento del comespondiente compuesto de féormula 8 con
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cloruro de oxalilo, en un disolvente tal como diclorometano, en presencia de
dimetiformamida (DMF). Los écidos de férmula 8 pueden prepararse a partir de
materiales comerclaimente disponibles utilizando procedimientos bien
conocidos por los expertos en la técnica. Estos acidos pueden poseer uno o
mas centros quirales. El uso de bromuro de citronelilo y citronelol en la sintesis

de dichos écidos se describe en los ejemplos 1, 2 y 3 de esta solicitud.

Los compuestos que pueden prepararse mediante el procedimiento C

anterior incluyen, pero sin limitacién, los siguientes:

Acido (3S,5R)-3-amino-5-metilheptanoico;

acido (3S,5R)-3-amino-5-metiloctanoico;

acido (3S,5R)-3-amino-5-metilnonanoico;

acido (3S,5R)-3-amino-5-metildecancico;

dcido (3S,5S)-3-amino-5-metilheptanoico;

écido (3S,5S)-3-amino-5-metiloctanoico;

acido (3S,5S)-3-amino-5-metilnonanoico;

acido (35,5S)-3-amino-5-metildecanoico;
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écido (3S)-3-amino-5,5-dimetilheptanoico;

acido (3S)-3-amino-5,5-dimetiloctanoico;

4cido (3S)-3-amino-5,5-dimetilnonanoico;

acido (3S)-3-amino-5,5-dimetildecanoico;

acido (3S,5R)-3-amino-7-ciclopropil-5-metilheptanoico;

acido (3S,5R)-3-amino-7-ciclobutil-5-metilheptanocico;

acido (3S,5R)-3-amino-7-ciclopentil-5-metilheptanoico;

acido (3S,5R)-3-amino-7-ciclohexil-5-metilhepianocico;

écido (3S,58)-3-amino-7-ciclopropil-5-metilheptanoico,

acido (3S,5S)-3-amino-7-ciclobutil-5-metilheptanoico;

acido (3S,5S)-3-amino-7-ciclopentil-5-metilheptanocico; y

acldo (3S,5S)-3-amino-7-ciclohexil-5-metilheptanoico.
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Como altemativa, respecto al esquema de reaccion (procedimiento D)
siguiente, los compuestos de formula 11 pueden tratarse con un &cido
apropiado {por ejemplo 4cido trifluoroacético (TFA) cuando se utlliza éster t-
butllico) proporcionando los comrespondientes compuestos de formula 14, que
pueden someterse después a transposicion de Curtius (en la que Rs se define
como anteriorments), proporcionando los comrespondientes compuestos de
formula 15 (véase Arvanitis et al., J. Chem. Soc. Perkin Trans 1., 1998, 521
para una descripcion de este enfoque). La hidrolisis posterior del grupo imida
(proporcionando el comespondiente compuesto de férmula 16) y el grupo

carbamato proporciona los g-aminoécidos deseados de formula |l.

El compuesto 16 puede derivarse del compuesto 15 como se describe
anteriormente para la conversion de compuestos de férmula 11 en compuestos
de férmuia 12. Los compuestos de férmula 17 pueden prepararse a partir de los
correspondientes compuestos de férmula 16 mediante tratamiento con un acido
fuerte, tal como écido clorhidrido o similares, o una base fuerte, tal como
hidréxido de sodio o potasio 0, si Rs es bencilo 0 p-metoxibencilo, mediante
condiciones hidrogenoliticas, utilizando paladio sobre carbono en etanol o THF
en atmdsfera de hidrégeno. Este enfoque, que conserva la estereoquimica del
centro quiral en los compuastos de férmula 11, que esta también presente en el

producto de férmula Il, se describe en el ejemplo 4 de esta solicitud.
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Los compuestos que pueden prepararse mediante este procedimiento

incluyen, pero sin limitacion, los siguientes:

Acido (2R ,4R)-2-aminometil-4-metilhexanoico;

acido (2R,4R)-2-aminometil-4-metilheptanoico;

10 acido (2R,4R)-2-aminometil-4-metiloctanoico;
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acido (2R, 4R)-2-aminometil-4-metilnonanoico;

Acido (2R,4R)-2-aminometil-4-metildecanoico;

acido (2R 4 S)-2-aminometil-4-metilhexanoico;

acido (2R,4S)-2-aminometil-4-metilheptanoico;

acido (2R 4 S)-2-aminometil-4-metiloctanoico;

&cido (2R 4 S)-2-aminometil-4-metilnonanoico;

&cido (2R 4S)-2-aminometil-4-metildecanoico;

acido (2R,4S)-2-aminometil-8-ciclopropil-4-metilhexanoico;

acido (2R 4S)-2-aminometil-6-ciclobutil-4-metilhexanoico;

acido (2R.4 S)-2-aminometil-6-ciclopentil-4-metilhexanoico; y

acido (2R .4 S)-2-aminometil-8-ciclohexil-4-metilhexanoico.

Otros enfoques altemnativos para sintetizar S-aminoéacidos a-sustituidos

que pueden utilizarse para preparar los compuestos de esta invencién incluyen



los descritos por Juaristi ef al., Tetrahedron Asvymm., 7, (8), 1996, 2233 y
Seebach et al., Eur. J. Org. Chem., 1989, 335 o por Arvanitis ef a/,, J. Chem.
Soc. Perkin Trans 1, 1998, 521, como se muestran en el procedimiento E

siguiente:
5
Procedimiento E
' w}& il Ft,«(ji i
.‘- LT U P R N
' Ph N-core PGZ:CI-N‘ ’;i
10 15
1) LIOOH
2) Hg, PAC
B
Fl:: “1E
NHp

El procedimiento F siguiente ilustra un procedimiento altemativo de
preparacion de compuestos de féormula Il

10
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Procedimiento F
E10,C._.CN R ON
R P A o
) piperidina /AcOH 2
lﬂ Ha, NI Ra
2) NeOH/MeOH
NH,
2
Ay "

Segun el procedimiento descrito por Hoffman-La Roche (documentos FR
1377738, 19641108), los compuestos de férmula 3 pueden prepararse a partir
de cianoésteres insaturados de férmula 2 mediante reduccién e hidrélisis. A su
vez, los cianoésteres 2 pueden prepararse mediante condensacion de
Knoevenagel de aldehidos 1 con ésteres ciancacéticos (por ejemplo Paine,
J.B.; Woodward, R.B.; Dolphin, D., J. Org. Chem., 1976, 41, 2826). Los
aldehidos de férmula 1 pueden prepararse a partir de materiales
comerciaimente disponibies mediante procedimientos conocidos por los

expertos en la técnica.

Los compuestos de férmulas Ill y IV pueden prepararse utilizando
procedimientos anélogos a los del procedimiento F, que resultaran obvios para
los expertos en la técnica. Cuando se sintetiza un compuesto de férmula I, el
material de partida debe ser un compuesto similar a la férmula 1 en el
procedimiento F, pero en la que el hidrbgeno unido al grupo carbonilo en la

formula 1 esté reemplazado con un grupo metilo.
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El uso de iminas quirales para proparcionar f-aminoacidos, como se
ilustra en el procedimiento G siguiente, se ha descrito anteriormente (véase,
por ejemplo, Tang, T.P.; Ellman, J.A., J. Org. Chem., 1999, 64, 12-13),

5
Procedimiento G
0
LiHMDS

Fs Rz Ay s R R, Acetato de mef metllo J(

THF
HC)
Dimano
s R R,

m

La etapa final del esquema anterior es una hidrolisis tanto de los grupos
sulfonamida como éster. Esta reaccion se lleva a cabo generalmente utilizando

10 un écido fuerte tal como acldo clorhidrico, acido bromhidrico o acido sulfarico,
en un disolvente tal como agua o dioxano o una mezcia de agua y dioxano, a

una temperatura de aproximadamente 20°C a aproximadamente 50°C,

preferiblemente aproximadamente a temperatura ambiente.

15 La preparacién de compuestos de esta invencidn que no se describen
especificamente en la seccion experimental anterior puede conseguirse
utilizando combinaciones de las reacciones descritas anteriomnents que

resultardn evidentes para los expertos en la técnica.
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En cada una de las reacciones discutidas o ilustradas anteriormente, la
presién no es critica a menos que se indique otra cosa. Las presiones de
aproximadamente 50,5 a aproximadamente 505 kPa son generalmente
aceptables, y la presidn ambiental, concretamente de aproximadamente 101

kPa, es preferida por razones de conveniencia.

Los compuestos de férmula 1 y los compuestos del grupo A y los
intermedios mostrados en los esquemas de reaccién anteriores pueden
aislarse y purificarse mediante procedimientos convencionales, tales como

recristalizacion o separacion cromatogréfica.

La capacidad de los compuestos de la presente invencioén de unirse a la
subunidad a24 de un canal de calcio puede determinarse utilizando el siguiente

ensayo de unidn.

Se utiliz6 el ensayo de unién de radioligando que utiliza [*H}-gabapentina
y la subunidad a24 derivada de tejido cerebral porcino (véase Gee, Nicolas S.
ef al., "The novel anticonvulsant drug, gabapentin (Neurontin), binds to the a24
subunit of a calcium channel®, J, Biol. Chem. (1996), 271 (10), 5768-5776). Los
compuestos de la invencién se unen con afinidad nanomolar a micromolar a la
proteina a24. Por ejemplo, el acido R-3-amino-5,9-dimetildecanoico se une con
afinidad de 527 nM a la proteina a26, el acido (3S,5S)-3-amino-5-
metiloctanoico se une con afinidad de 1 M, el 4cido (2R,4R)-2-aminometil-4-
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metilheptanoico se une con afinklad de 29 nM, el acido 2-aminometil-4,4-

dimetilheptanoico se une con afinidad de 83 nM.

La actividad in vivo de compuestos de esta invencion puede
determinarse en modelos animales de hiperalgesia (véase Sluka, K., ef al,
2001, "Unilateral intramuscular Injections of Acidic Saline Produce A Bilateral,
Long-Lasting Hyperalgesia®, Muscle Nerve, 24: 37-46; Dixon, W., 1980,
“Efficient analysis of experimental observations®, Ann. Rev. Phammacol.
Toxicol., 20: 441-462; Randall L.O. y Selitto J.J., “A Method for Measurement of
Analgesic Activity On Inflamed Tissue”, Arch. Int. Pharmacodyn., 1957, 4: 409-
419; Hargreaves K., Dubner R., Brown, F., Flores C. y Joris J. "A New and
Sensitive Method For Measuring Thermal Nociception in Cutaneous
Hyperalgesia®, Pain, 32: 77-88, 1988) y ansiedad (Vogel J.R., Beer B., y Clody
D.E., "A Simple and Reliable Conflict Procedure For Testing Anti-Anxiety

Agents”, Psychopharmacologia, 21: 1-7, 1971).

Los compuestos de f(a presente invencién, y sus sales
farmacéuticamente aceptables, pueden administrarse a mamiferos por via oral,
parenteral (tal como subcutanea, intravenosa, intramuscular, intraestenal y

técnicas de infusion), rectal, bucal o intranasal.

Los nuevos compuestos de la presente invencion pueden administrarse
solos 0 en combinacidn con vehlculos o diluyentes farmacéuticamente
aceptables mediante cualquiera de las vias indicadas anteriormente, y dicha

administracion puede llevarse a cabo en dosis Gnica o multiples. Mas
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particularmente, los nuevos agentes terapéuticos de esta invenciébn pueden
administrarse en una amplia variedad de diferentes formas de dosificacion,
concretamente pueden combinarse con diversos vehiculos inertes
farmacéuticamente aceptables en forma de comprimidos, cépsulas, pastillas
masticables, trociscos, caramelos duros, supositorios, gelatinas, geles, pastas,
unghentos, suspensiones acuosas, soluciones inyectables, elixires, jarabes y
similares. Dichos vehiculos incluyen diluyentes sélidos o cargas, medios
acuosos estériles, diversos disolventes organicos no toxicos, etc. Ademas, las
composiciones farmacéuticas orales pueden edulcorarse y/o aromatizarse
adecuadamente. En general, la relacién en peso de los nuevos compuestos de
esta invencion respecto al vehiculo farmacéuticamente aceptable estara en el
intervalo de aproximadaments 1:6 a aproximadamente 2:1, y preferiblemente

de aproximadamente 1:4 a aproximadamente 1:1.

Para administracién oral, pueden emplearse comprimidos que contienen
diversos excipientes tales como celulosa microcristalina, citrato de sodio,
carbonato de calcio, fosfato de dicalcio y glicina, junto con diversos
disgregantes tales como almidén (y preferiblemente almidén de malz, patata o
tapioca), &cido alginico y diversos silicatos complejos, junto con aglutinantes de
granulacién como poli(pirrolidona de vinilo), sacarosa, gelatina y goma arabiga.
Adicionalmente, son a menudo rr{uy atiles agentes lubricantes tales como
estearato de magnesio, laurilsulfato de sodio y talco con fines de compresion.
Pueden emplearse también composiciones soélidas de tipo similar como cargas
en capsulas de gelatina; los materiales preferidos a este respecto incluyen

también lactosa o azticar de leche, asi como polietilenglicoles de alto peso
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molecular. Cuando se desean suspensiones acuosas y/o elixires para
administracién oral, el ingrediente activo puede combinarse con diversos
agentes edulcorantes o aromatizantes, material colorante o tintes, y si se
desea, también agentes emulsionantes y/o de suspensién, junto con diluyentes
tales como agua, etanol, propilenglicol, glicerina y diversas combinaciones

similares de Jos mismos.

Para administracion parenteral, pueden emplearse soluciones de un
compuesto de la presente invencién en aceite de sésamo o cacahuete o an
propilenglicol acuoso. Las soluciones acuosas deben tamponarse
adecuadamente (preferiblemente a pH mayor que 8) si es necesario, y hacerse
primero isotdnico el diluyente lfquido. Estas soluciones acuosas son adecuadas
con fines de inyeccion intravenosa. Las soluciones oleosas son adecuadas con
fines de inyeccion intraarticular, intramuscular y subcutanea. La preparacion de
todas estas soluciones en condiciones estériles se consigue féaciimente
mediante técnicas farmacéuticas estandar bien conocidas por los expertos en

la técnica.

Para administracién intranasal o administracion mediante inhalacién, los
nuevos compuestos de la invencién se liberan convenientemente en forma de
una solucién o suspensién a partir de un envase de pulverizacion a presion que
el paciente aprieta 0 bombea o de una presentacion de pulverizador en aerosol
a partir de un envase a presién o un nebulizador, con el uso de un propelente
adecuado, por ejemplo diclorodifluorometano, triclorofluocrometano,

diclorotetrafluoroetano, didxido de carbono u otro gas adecuado. En el caso de
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un aerosol a presion, la unidad de dosificacion puede determinarse
proporcionando una vélvula para liberar una cantidad medida. El envase a
presibn o nebulizador puede contener una solucin o suspension del
compuesto activo. Las capsulas y cartuchos (preparados por ejemplo con
gelatina), para uso en un inhalador o insuflador pueden formularse para
contener una mezcia en polvo de un compuesto de la invenciéon y una base en
polvo adecuada tal como lactosa o almidon. Las formulaciones de los
compuestos activos de esta invencion para tratamiento de los estados
patolégicos designados anteriormente en el humano adulto medio se disponen
preferiblomente de modo que cada dosis medida o “rafaga™ de aerosol
contenga de 20 g a 1000 49 de compuesto activo. La dosis diaria total con un
aerosol estara en el intervalo de 100 g a 10 mg. La administraciéon puede ser
varias veces al dia, por ejemplo 2, 3, 4 u 8 veces, proporcionando por ejemplo

1, 2 6 3 dosis cada vez.

Los compuestos de la presente invencion pueden prepararse y
administrarse en una amplia variedad de formas de dosificaciébn oral y
parenteral. Por tanto, los compuestos de la presente invencibn pueden
administrarse mediante inyeccién, es decir, por via infravenosa, intramuscular,
intracutanea, subcutdnea, intraduodenal o intraperitoneal. Ademas, los
compuestos de la presente invencién pueden administrarse mediante
inhalacién, por ejemplo por via intranasal. Adicionaimente, los compuestos de
la presente invencién pueden administrarse por via transdérmica. Resultara
obvio para los expertos en la técnica que las siguientes formas de dosificacién

pueden comprender como componente activo un compuesto de férmula |, (A,

\Q\Q\
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IA-1, 1A-2, 1B, IC, I, llA, 1l o IV o una sal farmacéuticamente aceptable
correspondiente de dicho compuesto.

Para preparar composiciones farmacéuticas a partir de los compuestos
de la presente invencion, los vehiculos farmacéuticamente aceptables pueden
sor sdlidos o liquidos. Las preparaciones de forma sélida incluyen polvos,
comprimidos, pildoras, capsulas, sellos, supositorios y granulos dispersables.
Un vehiculo sélido puede ser una 0 mas sustancias que pueden actuar también
como diluyentes, agentes aromatizantes, aglutinantes, conservantes, agentes
disgregantes de comprimido o un material encapsulante. En polvos, el vehlculo
8s un sdlido finamente dividido que estd mezclado con el componente activo
finamente dividido. En comprimidos, el componente activo estd mezclado con
un vehlculo con las propiedades de aglutinacion necesarias en proporciones
adecuadas y compactado en la forma y el tamafio deseados.

Los polvos y comprimidos contienen preferiblemente de 5 6 10 a
aproximadamente 70% del compuesto activo. Los vehiculos adecuados son
carbonato de magnesio, estearato de magnesio, talco, aziicar, factosa, pectira,
dextrina, almidén, gelatina, tragacanto, metilcelulosa, carboximetilcelulosa de
sodio, una cera de bajo punto de fusidbn, manteca de cacao y similares. El
término “preparacion”® se pretende que incluya la formulacién del compuesto
activo con material encapsulante como vehiculo, proporcionando una céapsula
an la que el componente activo, con o sin otros vehiculos, esta rodeado por un
vehlculo, que esta por tanto asociado con éste. De forma similar, se incluyen

sellos y pastillas masticables. Los comprimidos, polvos, capsulas, plldoras,

N
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sellos y pastillas masticables pueden utilizarse como formas de dosifiacién

sdlida adecuadas para administracién oral.

Para preparar supositorios, se funde primero una cera de bajo punto de
fusiéon, tal como una mezcla de glicéridos de Acidos grasos o manteca de
cacao, y el componente activo se dispersa homogéneamente en la misma,
como mediante agitacién. La mezcla homogénea fundida se vierte daspués en

moldes de tamafio conveniente, se permite enfriar y por tanto solidificar.

Las preparaciones de forma liquida incluyen soluciones, suspensiones y
emulsiones, por ejemplo agua o soluciones de propilénglicol en agua. Para
inyeccién parenteral, las preparaciones liquidas pueden formularse en solucion
en soluclén acuosa de polietilenglicol. Las soluclones acuosas adecuadas para
uso oral pueden prepararse disolviendo el componente activo en agua y
afiadiendo colorantes, aromas, agentes estabilizantes y espesantes adecuados
segun se desee. Las suspensiones acuosas adecuadas para uso oral pueden
realizarse dispersando el componente activo flnamente dividido en agua con
material viscoso, tal como gomas sintéticas o naturales, resinas, meticelulosa,

carboximetilcelulosa de sodio y otros agentes de suspension bien conocidos.

Se incluyen también preparaciones de forma sélida que se pretenden
convertir, poco antes del uso, en preparaciones de forma liquida para
administracion oral. Dichas formas liquidas incluyen soluciones, suspensiones

y emulsiones. Estas preparaciones pueden contener, ademas del componente
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activo, colorantes, aromas, estabilizantes, tampones, edulcorantes artificiales y

naturales, dispersantes, espesantes, agentes solubilizantes y similares.

La preparacién farmacéutica estd preferiblemente en forma de
dosificacion unitaria. En dicha forma, la preparacion se subdivide en dosis
unitarias que contienen cantidedes apropiadas del componente activo. La
forma de dosificaclon unitaria puede ser una preparacién envasada,
conteniendo el envase cantidades discretas de preparacion, tales como
comprimidos, capsulas, y polvos envasados en viales o ampollas. Ademés, la
forma de dosificacion uniteria puede ser una cépsula, comprimido, sello o
pastilla masticable mismo o puede ser el nimero apropiado de cualquiera de

éstos en forma envasada.

La cantidad de componente activo en una preparacion de dosis unitaria
puede variarse o ajustarse de 0,01 mg a 1 g segun ia aplicacién particular y la
potencia del componente activo. En el uso médico, el farmaco puede
administrarse tres veces al dla, como por ejemplo en capsulas de 100 6 300
mg. La composicién puede contener también, si se desea, otros agentes

terapéuticos compatibles.

En el uso terapéutico, los compuestos utilizados en el procedimiento
farmacéutico de esta invencién se administran a la dosificacion inicial de
aproximadamente 0,1 mg a aproximadamente 1 g al dia. Sin embargo, las
dosificaciones pueden variar dependiendo de las necesidades del paciente, la

gravedad del estado patolégico que se esté tratando y el compuesto que se

W
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esté empleando. La determinacion de la dosificacion apropiada para una
situacion particular estd dentro de la experiencia de la técnica. Genaralmente,
el tratamiento se inicia con dosificaciones mas pequefias que son menores que
la dosis 6ptima del compuesto. Después de éstas, la dosificacidon se aumenta
en pequefios incrementos hasta alcanzar el efecto Optimo en esas
circunstancias. Por conveniencia, la dosificacion diaria total puede dividirse y

administrarse en porciones durante el dla, si se desea.

Los sigulenteé ejemplos ilustran la preparacion de los compuestos de la
presente invencién. No se pretende que sean de alcance limitante. Los puntos
de fusién no estan comegidos. Los datos de RMN se resefian en partes por
millén y se refieren a la sefial de estabilizacién del deuterio del disolvente de la

muestra.

Elemplos
EJemplo 1. Clorhidrato del fcldo (3S,5R)-3-amino-5-metlloctanoico

(R)-2,6-Dimetiinon-2-eno. Se afiadié LiCl (4,3 g) a bromuro de (S)-citronelilo
(50 g, 0,228 mol) en THF (800 ml) a 0°C, seguido de CuCl; (6,8 g). Después de
30 minutos, se afiadié cloruro de metilimagnesio (152 ml de una solucién 3M en
THF, Aldrich) y la solucién se calentd a temperatura ambiente. Después de 10
horas, la solucién se enfri® a 0°C y se afiadid cuidadosamente una solucioén
acuosa saturada de cloruro de amonio. Las dos fases resultantes se separaron
y la fase acuosa se extrajo con éter. Las fases organicas combinadas se

secaron (MgSO,) y se concentraron, proporcionando (R)-2,6-dimetilnon-2-eno,

&
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32,6 g, 93%. Se utilizd sin purificacién adicional. 'H-RMN (400 MHz, CDCl,) &
5,1 (m, 1H), 1,95 (m, 2H), 1,62 (s, 3H), 1,8 (s, 3H), 1,3 (m, 4H), 1,2 (m, 2H), 0,8
(s, 6H); *C-RMN (100 MHz, CDCls) 6§ 131,13, 125,28, 39,50, 37,35, 32,35,
25,92, 25,77, 20,31, 19,74, 17,81, 14,60.

Acldo (R)-4-metilheptanoico. Se afiadié una solucion de CrO; (39 g, 0,39
mol) en H2S0, (33 mIYH20 (146 ml) durante 50 minutos a (R)-2,6-dimetilnon-2-
eno (20 g, 0,13 mol) en acetona (433 ml). Después de 6 horas, se afiadié una
cantidad adicional de CrO; (26 g, 0,26 mol) en Hz804 (22 miyHz0 {100 ml).
Después de 12 horas, la solucién se diluyd con salmuera y la solucion se
extrajo con éter. Las fases organicas combinadas se secaron (MgSQ,) y se
concentraron. La cromatografia ultramrépida (gradiente de 6:1 a 2:1 de hexano
en AcOEt) proporcioné acido (R)-4-metilheptanocico en forma de un aceite. 12,1
g; 65%. EM, mvz (intensidad relativa): 143 -[M-H, 100%); 'H-RMN (400 MHz,
CDCly) & 2,35 (m, 2H), 1,6 (m, 1H), 1,4 (m, 1H), 1,3 (m, 4H), 1,1 (m, 1H), 0,85
(s, 6H).

(4R,5S)-4-Metil-3-{(R)-4-metllheptanocll)-5-fenlloxazolidin-2-ona. Se afiadi
cloruro de trimetilacetilo (20 g, 0,17 mol) a acido (R)-4-metilheptanoico (19 g,
0,132 mol) y trietilamina (49.9 g, 0,494 mol) en THF (500 ml) a 0°C. Después
de 1 hora, se afiadid LiCl (7,1 g, 0,17 mol) seguido de (4R,5S)-(+)4-metil-5-
fenil-2-oxazolidinona 3 (30 g. 0,17 mol). La mezcla se calentd a temperatura
ambiente y después de 16 horas el filtrado se eliminé mediante filtracién y la
soluciéon se concentr6 a presion reducida. La cromatografia ultrarrépida
(hexano/AcOEt 7:1) proporciond (4R,5S)4-metil-3-((R)-4-metilheptanolil)-5-
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feniloxazolidin-2-ona en forma de un aceite. 31,5 g, 79%. [a]lo= +5,5 (c= 1 en
CHCl3). EM, nmvz (intensidad relativa): 304 [M+H, 100%]; 'H-RMN (400 MHz,
CDCl3) & 7,4-7,2 (m, 5H), 5,6 (d, J= 7,32 Hz, 1H), 4,75 (m, 1H), 2,96 (m, 1H),
2,86 (m, 1H), 1,62 (m, 1H), 1,43 (m, 1H), 1,25 (m, 4H), 1,12 (m, 1H), 0,85 (m,
9H); ®C-RMN (100 MHz, CDCly) § 173,70, 153,23, 133,81, 133,59, 128,92,
128,88, 125,83, 79,12, 54,93, 39,24, 33,66, 32,32, 31,47, 27,18, 26,52, 20,25,
19,57, 14,75, 14,52.

Ester farc-butilico del &cldo (3S,5R)-5-metll-3-{(4R,5S)-4-metil-2-0x -5-
fenlloxazolidin-3-carbonlil)octancico. Se afiadid bis(trimetilsilil)amiduro de
sodio (48 ml de una solucion 1M en THF) a (4R,5S)4-metil-3-((R)4-
metitheptanoil)}-5-feniloxazolidin-2-ona (12,1 g, 0,04 mol) en THF (200 ml) a -
50°C. Después de 30 minutos, se afiadié bromoacetato de ¢-butilo (15,6 g, 0,08
mol). La solucién se agitd durante 4 horas a -50°C y después se calentd a
temperatura ambiente. Después de 16 horas, se afiadid una solucién acuosa
saturada de cloruro de amonio y se separaron las dos fases. La fase acuosa se
extrajo con éter y las fases orgénicas combinadas se secaron (MgSO,) y se
concentraron. La cromatografia ultrarrépida (hexano/AcOEt 9:1) proporcion6
éster terc-butllico del acido (3S,56R)-5-metil-3-((4R,5S)4-metil-2-0x0-5-
feniloxazolidin-3-carbonil)octanoico en forma de un sélido blanco, 12 g, 72%.
[elo= +30,2 (c= 1 en CHCly). 3C-RMN (100 MHz, CDCly) & 176,47, 171,24,
152,72, 133,63, 128,87, 125,86, 80,85, 78,88, 55,34, 39,98, 38,77, 38,15,
37,58, 30,80, 28,23, 20,38, 20,13, 14,50, 14,28.
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Ester terc-butilico del &cldo (S)-2-{(R)-2-metllpentil)succinico. Se afiadié
una solucién premezclada de LIOH (51,2 ml de una solucién 0,8M) y H202 (14,6
ml de una soluciéon al 30%) a éster tarc-butilico del acido (3S,5R)-5-metil-3-
((4R,58)-4-metil-2-oxo-5-feniloxazolidin-3-carbonil)octanoico (10,8 g, 0,025
mol) en H20 (73 ml) y THF (244 ml) a 0°C. Después de 4 horas, se afiadieron
12,8 ml adicionales de LiOH (solucién 0,8M) y 3,656 ml de Hz02 (solucién al
30%). Después de 30 minutos, se afiadieron bisulfito de sodio (7 g), sulfito de
sodio (13 g), y agua (60 ml), seguidos de hexano (100 ml) y éter (100 mil). Las
dos fases se separaron y la fase acuosa se extrajo con éter. Las fases
organicas combinadas se concentraron hasta un aceite que se disolvié en
heptano (300 ml). El sélido resultante se filtrd y ol filtrado se secé (MgS0O,) y se
concentrd, proporcionando éster ferc-butllico del &acido (S)-2-((R)-2-
metilpentil)succinico (6 g, 83%), que se utilizé inmediatamente sin purificacion
adicional. EM, m/z (intensidad relativa): 257 [M+H, 100%].

Ester terc-butllico del #cldo (3S,5R)-3-benclioxicarbonilamino-5-
metiloctanolco. Se tratd una solucién de éster terc-butllico del acido (S)-2-
((R)y-2-metilpentil)succinico (6,0 g, 23,22 mmol) y trietiamina (3,64 ml, 26,19
mmol) en tolueno (200 ml) con difenilfosforilazida (5,0 ml, 23,22 mmol) y se
agitd a temperatura ambiente durante 0,5 horas. Después de calentar la mezcla
de reaccién a reflujo durante 3 horas y enfriar brevemente, se afiadié alcohol
bencilico (7,2 ml, 68,7 mmol) y la solucién se calentd durante otras 3 horas.
Después de permitir enfriar la mezcla de reaccién, se diluyé con éter etflico
(200 ml) y la fase organica combinada se lavd sucesivamente con NaHCO,

saturado y salmuera y se secd (Na2SO,). El componente organico concentrado
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se purificd mediante cromatografla (MPLC) eluyendo con hexanos:acetato de
etio 8:1, proporcionando déster ferc-butlico del décido (3S.5R)-3-
benciloxicarbonilamino-5-metiloctanoico (6,4 g, 75,8%). EM: M+1: 364,2, 308.,2.
'H-RMN (400 MHz, CDCl,) 4 0,83 (t, 3H, J= 6,59 Hz), 0,87 (m, 3H, J= 6,59 Hz),
1,08-1,34 (m, 8H), 1,39 (s, 9H), 1,41-1,52 (m, 2H), 2,38 (m, 2H), 4,02 (m, 1H),
5,05 (s, 2H), 5,09 (m, 1H) y 7,24-7,32 (m, 5H) ppm.

Ester terc-butilico del écido (3S,5R)-3-amino-5-metiloctanolco. Se tratd una
solucién de éster terc-butilico del acido (3S,5R)-3-benciloxicarbonilamino-5-
metiloctanoico (2,14 g, 5,88 mmol) en THF (50 ml) con Pd/C (0,2 g) y Hz a 345
kPa durante 2 horas. La mezcla de reaccién se filtrd6 después y se concentrd
hasta un aceite a vaclo, proporcionando éster terc-butllico del &cido (3S,5R)-3-
amino-5-metiloctanoico con rendimiento cuantitativo, EM: M+1: ?30,2, 174 1.
'H-RMN (400 MHz, CDCl,) & 0,85-0,88 (solapamiento de t y d 6H), 1,13-1,40
(m, 6H), 1,44 (s, 9H), 1,60 (m, 1H), 2,31 (dd, 1H, J=7,81 y 15,86 Hz), 2,38 (dd,
1H, J=5,13 y 15,86 Hz), 3,31 (m, 1H) y 3,45 (s a, 2H) ppm.

Clorhidrato del 4cldo (3S,5R)-3-amino-5-metiloctanolco. Se calenté a reflujo
durante 18 horas una suspension de éster terc-butllico del acido (3S,5R)-
amino-5-metiloctanoico (2,58 g, 11,3 mmol) en HCI 6N (100 mil), se enfrid y se
filtrd con celita. El filtrado se concentrd a vaclio hasta 25 ml y los cristales
resultantes se recogieron y secaron, proporcionando clorhidrato del &cido
(3S,5R)-3-amino-5-metiloctanoico, p.f.: 142,5-142,7°C (1,2 g, 50,56%). Se
obtuvo una segunda recogida (0,91 g) del filtrado. Anal. calculado para
CeH19NO2-HCI: C 51,55, H 9,61, N 6,68, Cl 16,91. Encontrado: C 51,69, H 9,72,
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N 6,56, Cl 16,63. EM: M+1, 174,1. 'H-RMN (CD30D) & 0,89 (t, 3H, J= 7,32 Hz),
0,92 (d, 3H, J= 6,35 Hz), 1,12-1,18 (m, 1H), 1,25-1,35 (m, 2H), 1,35-1,42 (m,
2H), 1,54-1,64 (m, 2H), 2,50 (dd, 1H, J= 7,81 y 17,33 Hz), 2,65 (dd, 1H, J= 4,64
y 17,32 Hz) y 3,52 (m, 1H) ppm.

Ejemplo 2. Acldo (35,5R)-amino-5-metilheptanoico _
Ester metanosulfénico del acldo (S)-3,7-dimetiloct-8-enflico del #cido
metasulfénico.

Se afladié cloruro de metanosulfonilo (26 ml, 0,329 mol) en CH2Cl> (200 ml) a
(S)-(-}citronelol (42,8 g, 0,274 moal) y trietilamina (91 ml, 0,657 mol) en CHxCl.
(800 ml) a 0°C. Después de 2 horas a 0°C, la solucién se lavo con HCl 1N y
después salmuera. La fase orgdnica se secé (MgSO,) y se concentrd,
proporcionando el compuesto del tiulo en forma de un aceite (60,5 g, 94%),
que se utilizd sin purificacién adicional. EM, m/z (intensidad relativa): 139
[100%]), 143 [100%]. 'H-RMN (400 MHz, CDCl3) & 5,05 (1H, m), 4,2 (2H, m),
2,95 (3H, s), 1,98 (2H, m), 1,75 (1H, m), 1,6 (3H, 8), 1,5 (4H, m), 1,35 (2H, m),
1.2 (1H, m), 0,91 (3H, d, J= 6,5 H2).

(R)-2,6-Dimetlloct-2-eno. Se afiadié hidruro de litio y aluminio (3,8 g, 0,128
mol) a éster (S)-3,7-dimetiloct-6-enflico del acido metansulfénico (60 g, 0,256
mol) en THF (1 |) a 0°C. Después de 7 horas, se afiadieron 3,8 g adicionales de
hidruro de litio y aluminio y la sclucién se calentd a temperatura ambiente.
Después de 18 horas, se afiadieron 3,8 g adicionales de hidruro de litio y
aluminio. Después de 21 horas adicionales, la reaccion se inactivé

cuidadosamente con acido cltrico 1N y la solucién se diluyé adicionalmente con
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salmuera. Las dos fases resultantes se separaron y la fase organica se secd
(MgSO4) y se concentrd, proporcionando el compuesto del titulo en forma de
un aceite, que se utilizé sin purificacién adicional. EM, m/z (intensidad relativa):
139 [M+H, 100%)].

Acldo (R)-4-metllhexanolco. Se utilizé un procedimiento similar a la sintesis
del acido (R)4-metilheptanoico, proporcionando el 4cido en forma de un aceite
(9,3 g. 56%). IR (pelicula) 2963, 2931, 2877, 2675, 1107, 1461, 1414 em™; EM,
m/z (intensidad relativa): 129 [M-H, 100%]; 'H-RMN (400 MHz, CDCl3) & 2,35
(m, 2H), 1,86 (m, 1H), 1,37 (m, 4H), 1,29 (m, 1H), 0,86 (m, 6H); *C-RMN (100
MHz, CDCl3) 6 181,02, 34,09, 32,12, 31,39, 29,29, 16,94, 11,44.

(4R,5S8)-4-Metll-3-{(R)-4-metlihexanoll)-5-fenlloxazolidin-2-ona. Se utilizd un
procedimiento similar al de la sintesis de (4R,5S)4-metil-3-{(R)4-
metilheptanoil)-5-feniloxazolidin-2-ona, proporcionado el compuesto del titulo
en forma de un aceite (35,7 g, 95%). EM, nvz (intensidad relativa). 290 [M+H,
100%]; 'H-RMN (400 MHz, CDCl3) & 7,4-7,25 (m, 5H), 5,6 (d, J= 7,32 Hz, 1H),
4,75 (m, 1H), 2,97 (m, 1H), 2,85 (m, 1H), 1,68 (m, 1H), 1,43 (m, 2H), 1,12 (m,
2H), 0,87 (m, 9H); *C-RMN (100 MHz, CDCly) 6 173,71, 153,24, 133,56,
128,94, 128,90, 125,83, 79,14, 54,95, 34,22, 33,72, 31,07, 29,45, 27,20, 26,52,
19,19, 19,15, 14,77, 14,53, 11,54,

Ester terc-butilico del acido (3S,5R)-5-metil-3{1-{(4R,5S5)-4-metil-2-0x -5-
fenlioxazolidin-3-il)metanocli]heptanolco. Se siguié un procedimiento similar
a la preparacién del éster terc-butllico del acido (3S,5R)-5-metil-3-((4R,5S)4-
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metil-2-ox0-5-feniloxazolidin-3-carbonilJoctanoico, proporcionando ol
compuesto del titulo en forma de un aceite (7,48 g, 31%). IR (pelicula) 2967,
2934, 1770, 1716, 1696, 1344, 1148, 1121, 1088, 1037, 947 cm™; EM, m/z
(intensidad relativa): 178 [100%], 169 [100%]; [a]o= + 21,6 (c= 1en CHCls).

Ester terc-butilico del &cldo {S)-2-{(R)-2-metlibutil)succinlco. Se afiadié una
solucién premezclada de LiOH (37 ml de una solucion 0,8M) y H202 (10,57 mi
de una solucién al 30%) a éster ferc-butilico del acido (3S,5R)-5-metil-3-[1-
((4R,5S)4-metil-2-ox0-5-feniloxazolidin-3-il)metancil]heptanoico (7,26 g, 0,018
mol) en H20 (53 ml) y THF (176 mil) a 0°C, y la solucion se calent6 a
temperatura ambiente. Después de 2 horas, se afiadieron bisulfito de sodio (7
@), sulfito de sadio (13 g) y agua (60 ml), las dos fases se separaron y la fase
acuosa se extrajo con éter. Las fases orgéanicas combinadas se concentraron
hasta un aceite que se disolvié en heptano (200 ml). El sélido resultante se filtrd
y el filtrado se secd (MgSO4) y se concentrd, proporcionando el compuesto del
titulo en forma de un aceite (4,4 g), que se utilizd sin purificacion adicional. EM,
m/z (intensidad relativa): 243 [100%]; 'H-RMN (400 MHz, CDCls) & 2,68 (m,
1H), 2,59 (m, 1H), 2,36 (m, 1H), 1,65 (m, 1H), 1,41 (s, 9H), 1,20 (m, 4H), 0,84
(m, 6H).

Ester terc-butflico del é&cldo (3S,5R)-3-benclioxicarbonllamino-5-
metilheptanolco. Este compuesto se prepard como se describe anteriormente
empezando con éster ferc-butllico del &cido (S)-2-{(R)-2-metilbutil)succinico,
proporcionando el  éster ferc-butllico del &acido (3S,5R)-3-

benciloxicarbonilamino-5-metilheptanocico en forma de un aceite (73,3% de

§
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rendimiento). "H-RMN (400 MHz, CDCls) 0,84 (t, 3H, J= 7,33 Hz), 0,89 (d, 3H,
J= 8,60 Hz), 1,12-1,38 (m, 4H), 1,41 (s, OH), 1,43-1,59 (m, 2H), 2,42 (m, 2H),
4,05 (m, 1H), 5,07 (t, 2H, J= 12,95 Hz), y 7,28-7,34 (m, 5H).

Ester terc-butflico del acldo (3S,5R)-amino-5-metilheptanolco. Se prepard
este compuesto como se describe anteriormente empezando con éster ferc-
butilico del &cldo (3S,5R)-3-benciloxicarbonilamino-5-metilheptanoico en lugar
de éster terc-butllico del 4acido (3S,5R)-3-benciloxicarbonilamino-5-
metiloctanoico, proporcionando el compuesto del tftulo. 'H-RMN (400 MHz,
CDCls) é 0,84 (solapamiento de t y d 6H), 1,08-1,16 (m, 2H), 1,27-1,30 (m, 2H),
1,42 (s, 8H), 1,62 (s a, 2H), 2,15 (dd, 1H, J= 8,54 y 15,62 Hz), 2,29 (dd, 1H, J=
4,15y 15,37 Hz) y 3,20 (s a, 2H).

Clorhidrato del écldo (3S,5R)-amino-5-metilheptanoico. Se calentt a reflujo
durante 3 horas una suspensién de éster terc-butllico del acido (3S,5R)-amino-
5-metilheptanoico (1,44 g, 6,69 mmol) en HCI 3N, se filtrd en calients con celita
y se concenird hasta sequedad. La trituracién del sdlido resultante en éter
etflico proporcioné clorhidrato del &cido (3S,5R)-3-amino-5-metilheptanoico
(0,95 g, 85%), p.f.: 126,3-128,3°C. H-RMN (400 MHz, CD;0D) & 0,92 (t, 3H, J=
7.32 Hz), 0,92 (d, 3H, J= 6,35 Hz), 1,15-1,24 (m, 1H), 1,33-1,43 (m, 2H), 1,44-
1,52 (m, 1H), 1,80-1,67 (m, 1H), 2,57 (ddd, 1H, J= 7,32, 17,67 y 5,12 Hz), 2,69
(ddd, 1H, J= 0,97, 4,88 y 17,32 Hz), y 3,28 (m, 1H). Anal. calculado para
CgHy7NO2-HCI-0,1 H2O: C 48,85, H 9,29, N 7,08, Cl 17,95. Encontrado: C
48,61, H 9,10, N 7,27, Cl 17,87. EM: M+1: 160,2.
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Ejemplo 3: Acldo (3S,5R)-3-amino-5-metilnonanoico

Acldo (R)-4-metiloctanolco. Se combinaron cloruro de litio (0,39 g, 9,12
mmol) y cloruro de cobre (I) (0,61 g, 4,56 mmol) en 45 ml de THF a
temperatura ambiente y se agitaron durante 15 minutos, después se enfriaron a
0°C, después de lo cual se afiadié bromuro de etiimagnesio (solucién 1M en
THF, 45 ml, 45 mmol). Se afiadié gota a gota bromuro de (S)-citronelilo (5,0 g,
22,8 mmol) y la solucién se permitid calentar lentamente hasta temperatura
ambiente con agitacién durante una noche. La reaccion se inactivd mediante la
cuidadosa adicién de NH,Cl acuoso saturado y se agitd con Et;O y NH.CI
acuoso saturado durante 30 minutos. Las fases se separaron y la fase organica
se secd (MgSOq4) y se concentrd. El (R)-2,6-dimetildec-2-eno bruto se utilizd sin
purificacion. Se afiadié reactivo de Jones (2,7M en H2S80, (ac), 40 mi, 108
mmol) a una solucién de (R)-2,6-dimetildec-2-eno (3,8 g, 22,8 mmol) en 50 mi
de acetona a 0°C, y la solucibn se permitidé calentar lentamente hasta
temperatura ambiente con agitacién durante una noche. La mezcia se reparti6
entre Et;O y H;0, las fases se separaron y la fase organica se lavd con
salmuera, se secé (MgSQ,) y se concentrd. El residuo se purificd mediante
cromatografla ultrarapida (hexanos:AcOEt 8:1), proporcionando 2,14 g (59%)
del compuesto del titulo en forma de un aceite incoloro: EMBR: m/z 156,89 (M+),
'H-RMN (400 MHz, CDCl3): 4 2,33 (m, 2H), 1,66 (m, 1H), 1,43 (m, 2H), 1,23 (m,
5H), 1,10 (m, 1H), 0,86 (m, 6H). El reactivo de Jones se prepart en forma de
una solucién 2,7M combinando 26,7 g de CrO3, 23 ml de HzSO, y diluyendo a
100 mi con Hz0.
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(4R,58)-4-Metll-3{(R)-4-metiloctanoll)-5-fenlloxazolidin-2-ona. Se
afiadieron 3 gotas de DMF a 4cido (R)-4-metiloctanoico (2,14 g, 13,5 mmol) en
25 mil de CH.Cl2 a 0°C, seguido de cloruro de oxalilo (1,42 ml, 16,2 mmol),
dando como resultado un vigoroso desprendimiento de gas. La solucién se
calentd directamente a temperatura ambiente, se agitd durante 30 minutos y se
concentrd. Mientras tanto, se afiadié gota a gota n-butillitio (solucién 1,6M en
hexanos, 9,3 ml, 14,9 mmol) a una solucién de la oxazolidinona (2,64 g, 14,9
mmol) en 40 ml de THF a -78°C. La mezcla se agitd durante 10 minutos,
después de lo cual se affadié gota a gota el cloruro de acido en 10 ml de THF.
La reaccion se agitd durante 30 minutos a -78°C, después se calentd
directamente a temperatura ambiente y se inactivd con NH,C! saturado. La
mezcla se repartid entre Et;O y NH,Cl acuoso saturado, las fases se separaron
y la fase orgénica se secd (MgSQ,) y concentrd, proporcionando 3,2 g del
compuesto del titulo en forma de un aceite incoloro. EMBR: m/z 318,2 (M+), H-
RMN (400 MHz, CDCls): & 7,34 (m, 5H), 5,64 (d, J=7,3 Hz, 1H), 4,73 (quint., J=
8.8 Hz, 1H), 2,96 (m, 1H), 2,86 (m, 1H), 1,86 (m, 1H), 1,47 (m, 2H), 1,26 (m,
5H), 1,13 (m, 1H), 0,88 (m, 9H). El producto bruto se utilizd sin purificacion.

Ester ferc-butilico del #écldo (3S,5R)-5-metil-3{(4R,5S)-4-metli-2-0x0-5-
fenlioxazolldin-3-carbonli)nonanolco. Se afiadié n-butillitio (solucién 1,6M en
hexanos, 7,8 mi, 12,1 mmol) a una solucién de diisopropilamina (1,8 ml, 12,6
mmol) en 30 ml de THF a -78°C, y la mezcla se agité durante 10 minutos,
después de lo cual se afiadid gota a gota (4R,5S)4-metil-3-((R)}4-
metiloctanoil)}-5-feniloxazolidin-2-ona (3,2 g, 10,1 mmol) en 10 mi de THF. La
solucién se agité durante 30 minutos, se afladidé gota a gota rapidamente a -
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50°C bromoacetato de terc-butilo (1,8 mi, 12,1 mmol) y la mezcla se permiti6
calentar lentamente hasta 10°C durante 3 horas. La mezcla se repartié entre
Et20 y NHCl acuoso saturado, las fases se separaron y la fase organica se
secd (MgSO,) y concentrd. El residuo se purificé mediante cromatografia
ultrarrdpida (hexanos:AcOEt 16:1 a B:1), proporcionando 2,65 g (61%) del
compuesto del titulo en forma de un sélido cristalino incoloro, p.f.: 84-86°C.
[a]o? +17.1 (c= 1,00, CHCls); 'H-RMN (400 MHz, CDCly): § 7,34 (m, 5H), 5,62
(d, J= 7,3 Hz, 1H), 4,73 (quint., J= 6,8 Hz, 1H), 4,29 (m, 1H), 2,67 (dd, J= 98,8,
16,4 Hz, 1H), 2,40 (dd, J= 5,1, 16,4 Hz, 1H), 1,69 (m, 1H), 1,38 (s, 9H), 1,28
(m, 7H), 1,08 (m, 1H), 0,88 (m, SH); *C-RMN (400 MHz, CDCl,) 6 176,45,
171,22, 152,71, 133,64, 128,86, 125,86, 80,83, 78,87, 55,33, 40,02, 38,21,
37,59, 36,31, 30,86, 20,29, 28,22, 23,14, 20,41, 14,36, 14,26. Anal. calculado
para CsHs7NOs: C 69,58, H 8,64, N 3,25, Encontrado: C 69,37, H 8,68, N 3,05.

Ester terc-butflico del &cido (S)-2-{(R)-2-metilhexil)succinico. Se afiadié
una solucién preenfriada (0°C) de LIOH monohidratado (1,0 g, 23,8 mmol) y
perdxido de hidrégeno (solucién acuosa al 30%, en peso ;5.0 mi) en 10 ml de
H20 a una solucion de éster ferc-butllico del &cido (3S,5R)-5-metil-3{((4R.5S)-
4-metil-2-oxo-5-feniloxazolidin-3-carbonil)nonanoico (2,65 g, 6,14 mmol) en 20
mi de THF a 0°C. La mezcla se agitd vigorosamente durante 90 minutos,
después se calentd a temperatura ambiente y se agité durante 90 minutos. La
reaccion se inactivd a 0°C mediante la adicion de 100 ml de NaHSO3 al 10%
(ac), después se extrajo con Et;0. Las fases se separaron, y la fase orgénica
se lavé con salmuera, se seco (MgSO,) y se concentrd. El compuesto del titulo

se utilizd sin purificacion.
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Ester terc-butilico del #cido (3S,5R)-3-benclloxicarbonilamino-5-
metlinonanolco. Se prepard este compuesto de forma similar a la descrita
anteriorments, empezando con éster ferc-butilico del acido (S)-2-((R)-2-
metilhexil)succinico en lugar de éster ferc-butllico del &cido (S)-2-{(R)-2-
metilpentil)succinico, proporcionando el compuesto del titulo en forma de un
aceite (71,6% de rendimiento). '"H-RMN (400 MHz, CDCl3) 4 0,81 (t, 3H, J=
4,40 Hz), 0,85 (d, 3H, J= 6,55 Hz), 1,06-1,20 (m, 7H), 1,38 (s, 8H), 1,38-1,50
{m, 2H), 2,36 (m, 2H), 3,99 (m, 1H), 5,02 (m+s, 3H) y 7,28-7,28 (m, 5H).

Ester terc-butflico del 4cldo (3S,5R)-3-amino-5-metilnonanoico. Se prepard
este compuesto como se describe anteriormente empezando con éster terc-
butflico del acido (3S,5R)-benciloxicarbonilamino-5-metilnonanoico en lugar de
éster terc-butllico del 4cido (3S,5R)-3-benciloxicarbonilamino-5-metiloctanoico.
Rendimiento= 97%. 'H-RMN (400 MHz, CDCl;) & 0,82 (solapamiento d y t 6H),
1,02-1,08 (m, 1H), 1,09-1,36 (m, 6H), 1,39 (s, 9H), 1,47 (s a, 1H), 1,80 (s, 2H),
2,13 (dd, tH, J=8,54 y 15,61 Hz), y 2,27 (dd, 1H, J=4,15y 15,38 Hz).

Clorhidrato del écido (3S,5R)-3-amino-5-metilnonanocico. Se calentd a
reflujo durante 3 horas una mezcla de éster ferc-butlilico del acido (3S,5R)-3-
amino-5-metilnonaoico (1,50 g, 6,16 mmol) en HCI 3N (100 ml), se filtr6 en
caliente con'celita y se concentrd hasta 30 ml a vaclo. Los cristales resultantes
se recogieron, se lavaron con HCI 3N adicional y se secaron, proporcionando el
compuesto del titulo, p.f.: 142,5-143,3°C. Se obtuvieron recogidas adicionales
del filtrado, proporcionando 1,03 g (70,4%). "H-RMN (400 MHz, CD;0D) &=
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0,91 (t, 3H, J=6,84 Hz), 0,92 (d, 3H, J= 6,35 Hz), 1,16-1,26 (m, 1H), 1,27-1,35
(m, 4H), 1,38-1,45 (m, 1H), 1,61 (s &, 1H), 1,63-1,68 (m, 1H), 2,58 (dd, 1H, J=
7,32 y 17,34 Hz), 2,69 (dd, 1H, J= 5,13 y 17,59 Hz) y 3,59 (m, 1H). Anal.
calculado para CyoH2:NO2-HCI: C 53,68, H 9,91, N 6,26, CI: 15,85. Encontrado:
C 53,89, H 10,11, N 6,13. EM: M+1: 188,1.

Ejemplo 4. Acido (2R, 4R)-2-aminometil-4-metilheptanoico

Acldo 5R-motll-3R-(4S-motIl-2-oxo-5R—fonIloxazolld'ln-3-
carbonil)octanolco. Se tratd una solucién de éster terc-butllico del &cido
(3R,5R)-5-metil-3-((4 S,5R)-4-metil-2-oxo-5-feniloxazolidin-3-carbonil Yoctanoico
(3,9 g. 9,34 mmol) en diclorometano (150 ml) con é&cido trifluoroacético (7,21
ml, 93,4 mmol) y se agité durante 18 horas a temperatura ambiente. Después
de eliminar a vaclo los disolventes y el reactivo, el residuo resultante se triturd
en 100 ml de hexanos, proporcionando 3,38 g del compuesto del titulo (100%),
p.f.: 142-143°C. EM M+1= 362,1. 'H-RMN (400 MHz, CDCl,) 6 0,85 (2t, 6H, J=
7.1 Hz), 0,93 (d, 3H, J= 6,1 Hz), 1,14 (m, 1H), 1,2-1,49 (m, 6H), 2,56 (dd, 1H,
J= 4,1 y 17,57 Hz), 2,81 (dd, 1H, J= 17,33 y 10,74 Hz), 4,28 (m, 1H), 4,74
(quint., 1H, J= 6,84 Hz), 5,64 (d, 1H, J=7,32 Hz), 7,29-7,43 (m, 5H).

Ester bencilico del 4cldo [4R-metil-2R-(4S-metil-2-oxo-5R-fenlloxazolidin-
3-carbonll)heptiljcarbamico. Se tratdé una solucion de acido 5R-metil-3R<(4S-
metil-2-oxo-5R-feniloxazolidin-3-carbonil)octanoico (1,98 g, 548mmol) vy
trietilamina (0,92 ml, 6,57 mmol) con difenilfosforilazida (1,2 ml, 5,48 mmol), se
agité durante 30 minutos a temperatura ambiente y después se calentd a refiujo

durante 3 horas. Después de enfriar brevemente, la mezcla de reaccién se traté
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con alcohal bencllico (2,8 mi, 27,4 mmol) y se calenté durante 3 horas
adicionales a reflujo. La mezcla de reaccion se enfrid, se diluyd con éter etilico
(150 ml), se lavd sucesivamente con disolucion saturada de NaHCO; saturado
y salmuera, se secd (MgSO,) y se concentrd a vaclo hasta un aceite. La
cromatografia (MPLC, elucién con hexanos:acetato de etilo 4:1) proporcioné el
compuesto del titulo (2,0 g, 78,3%) en forma de un aceite. EM M+1= 467,1. 'H-
RMN (400 MHz, CDCly) & 0,88 (2t, 6H, J=7,1 Hz), 0,93 (d, 3H, J=5,9 H2), 1,14
(m, 1H), 1,09-1,36 (m, 8H), 1,50 (d, 1H, J=5,2 Hz), 3,49 (t, 1H, J=6,1 Hz), 4,10
(m, 1H), 4,71 (quint., 1H, J= 6,681 Hz), 5,06 (d, 2H, J= 3,42 Hz), 5,20 {t, 1H, J=
5,61 Hz), 5,64 (d, 1H, J=7,08 Hz), 7,29-7,43 (m, 10H).

Acido 2R-{benclloxicarbonllaminometil)-4R-metilheptanoico. Se enfrié a
0°C una solucién de éster bencliico del acido 4R-metil-2R-(4S-metil-2-ox0-5R-
feniloxazolidin-3-carbonil)heptiljcarbamico (4,12 g, 8,83 mmol) en THF:agua 3:1
(100 ml), y se traté con una mezcia de LiOH 0,8N (17,5 ml, 14 mmol) y Hz02 al
30% (4,94 ml, 44 mmol). Después de agitar la mezcla de reaccién en frio
durante 3 horas, se inactivd con una suspensién de NaHSOj3 (2,37 g) y Na:SO,
(4,53 g) en agua (30 ml) y se agitd durante 1 hora. La mezcla de reaccion se
diluyd con éter etillico (200 ml), se repartié y la fase organica se lavé con
salmuera y se secé (MgSOn) El estracto organico concentrado se
cromatografié (MPLC) eluyendo con acetato de etilo, proporcionando 1,25 g de
acido 2R-(benciloxicarbonilaminometil}4R-metilheptanocico (46%). EM M+1=
308,1. 'H-RMN (400 MHz, CDCl,) & 0,83 (t, 3H, J= 6,84 Hz), 0,87 (t, 3H, J=
8,35 Hz), 1,14 (m, 1H), 1,08-1,54 (m, 7H), 2,7 (s a, 1H), 3,30 {m, 2H), 5,05 (c,
2H, J= 12,2 Hz), 5,14 (t, 1H, J= 5,61 Hz), 7,30 (s a, 5H).
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Clorhidrato del acldo (2R,4R)-2-amino-4-metllheptanoico. Se hidrogent a
345 KkPa durante 18 horas una mezcla de 4&cido 2R-

(benciloxicarbonilaminometil}-4 R-metitheptanoico (1,25 g, 4,07 mmol) y Pd/C

(20%, 0,11 g) en metanol (50 mil). Después de eliminar el catalizador por
filtracion, el disolvente se elimind a vacio y el sélido resuitante se triturd con
éter, proporcionando el clorhidrato del acido (2S,4R)-2-amino-4-metilheptanoico
(0,28 g, 40%), p.f.: 226,3-228,0°C. EM M+t= 174,0. 'H-RMN (400 MHz,
CD;OD) ¢ 0,89 (i+d, 6H, J= 6,35 Hz), 1,11 (m, 1H), 1,25-1,40 (m, 4H), 1,47-
1,62 (m, 2H), 2,48 (s a, 1H), 2,93 (m, 2H). Anal. calculado para CgH1gNO2-0,1
H20 C 61,75, H 11,06, N 8,00. Encontrado: C 61,85, H 10,83, N 8,01.

Ejemplo 5. Clorhidrato del 4cildo 2-aminometil-4,4-dimetilheptanocico

Ester etilico del écido 2-ciano-4,4-dimetilheptan-2,6-dlencico. Se calentd a
reflujo durante 18 horas una solucién de 2,2-dimetilpent-4-enal (5,0 g, 44
mmol), éster etilico del 4cido ciancacstico (5,12 ml, 48 mmol), piperidina (1.3
mi, 14 mmol) y 4cido acético (4,52 mi, 80 mmol) en 170 ml de tolueno en un
matraz equipado con un separador Dean-Stark. Se recogieron varios ml de
agua en la trampa. La reaccién se enfrié y se lavé con HCI 1N, NaHCO; y
salmuera, sucesivamente. Las fases organicas se secaron sobre NazSO, y se
concentraron hasta un aceite. Este aceite se cromatografié eluyendo con 20%
de AcOEt en hexano, proporcionando una combinacién de dos lotes, total 8,3 g
(91%). "H-RMN (400 MHz, CDCl,) 1,28 (s, 6H), 1,32 (t, 3H, J= 7 Hz), 2,26 (d,
2H, J=7,6 Hz), 4,27 (c, 2H, J= 7,2 Hz), 5,08 (d, 1H, J= 12 Hz), 5,10 (d, 1H, J=4
Hz), 5,72 (m, 1H).
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Clorhidrato del écido 2-aminometii-4,4-dimetiiheptancico. Se disolvié éster
etllico del acido 2-ciano-4,4-dimetilhepta-2,6-dienoico (5,88 g, 28 mmol) en la
mezcla de 91 ml de etanol y 6 ml de HCI, y se tratd con 0,4 g de PtO,. La
reacciéon se llevé a cabo a 690 kPa de presion de hidrégeno a temperatura
ambiente durente 15 horas. El catalizador se filtr6 y el filtrado se concentro,
proporcionando 3,8 g del producto deseado éster etllico del 4cido 2-aminometil-
4,4-dimetilheptanoico en forma de un aceite. EM (IQPA): 216,2 (M+1)". Este
aceite se calent6 a reflujo en 75 ml de HClI 6N durante 18 horas. Mientras la
reaccion se enfriaba, se forméd un precipitado. El sélido se filtrd, se lavé con una
solucion adicional de HCI y se tritund con éter, proporcionando el compuesto del
titulo limpio. EM (IQPA): 188,1 (M+1)", 186,1 (M-1)*. 'H-RMN (400 MHz,
CD;0D): 0,91 (9H, m), 1,30 (5H, m), 1,81 (dd, 1H, J= 7,2 Hz, 14,4 Hz), 2,72
(1H, m), 3,04 (2H, m). Anal. calculado para C1oH21NO2-HCI: C 53,68, H 8,91, N
6,26, Cl 15,85; encontrado: C 53,83, H 10,15, N 6,22, CI 15,40. P.f.: 229,5-
231,0°C.

EJemplo 6. Acido (S)-3-amino-5,5-dimetlloctanoico.

3-{4,4-Dimetilheptanoll){R)-4-metll-{S)-5-feniloxazolidin-2-ona. Se enfrib a
0°C una solucién de acido 4,4-dimetilheptanoico (1,58 g, 10 mmol) y trietilamina
(4,6 ml) en 50 ml de THF y se tratdé con cloruro de 2,2-dimetiipropioniio (1,36
ml). Después de una hora, se afiadieron 4R-metil-5S-feniloxazolidin-2-ona
(1,95 g, 11 mmol) y cloruro de litio (0,47 g, 11 mmol), y la mezcla se agitd
durante 18 horas. El precipitado se filtré y se lavd concienzudamente con THF

adicional. El filtrado se concentrd a vacio, proporcionando un sélido oleoso.
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Este sélido se disolvié en 200 mi de Etz0, se lavd sucesivamente con NaHCO,
saturado, HCI 0,5N y NaCl saturado, se secd (MgSO,) y se concentrd a vaclo,
proporcionando el compuesto del titulo en forma de un aceite (3,0 g, 95%). 'H-
RMN (400 MHz; CDCly): 0,73-0,84 (m, 12H), 1,10-1,22 (m, 4H), 1,46-1,54 (m,
2H), 2,75-2,87 (m, 2H), 4,70 (m, 1H, J=7 Hz), 5,59 (d, 1H, J=7 Hz), 7,22-7,37
(m, 5H).

Ester terc-butlico del 4&cido 5,5-dimetll-{S)-3-{(R)-4-metll-2-0xo-{S)-5-
fenilloxazolidin-3-carbonll)octanoico: Segin el ejemplo 1, 5,07 g (16 mmol)
de 3-(4,4-dimetilheptanoil)}-4-metil-5-feniloxazolidin-2-ona, 18 mi (1N, 18 mmol)
de solucién de NaHMDS y 4,72 ml (32 mmol) de éster terc-butilico del acido
bromoacético proporcionaron 3,40 g (49,3%) del compuesto del titulo en forma
de un sdlido cristalino. 'H-RMN (400 MHz, CDCly): 0,85-0,88 (m, 12H), 1,18-
1,32 (m, 6H), 1,41 (s, 9H), 1,88 (dd, 1H, J= 6 Hz, 8,4 Hz), 2,41 (dd, 1H, J=6
Hz, 16 Hz), 2,62 (dd, 1H, J= 8,4 Hz, 16 Hz), 4,30-4,40 (m, 1H), 4,72 (m, 1H),
5,62 (d, 1H, J=7 Hz), 7,30-7,40 (m, 5H). P.f.: 83-85°C.

Ester ferc-butilico del écldo (S)-2-(2,2-dimetlipentil)succinico: Segin el
sjemplo 1, 3,4 g (7.9 mmol) de éster terc-butllico del acido 5,5-dimetil-3-(4-
metil-2-oxo-5-feniloxazolidin-3-carbonil)octanoico, 16 mi (12,8 mmol) de LiOH
0,8N y 4,5 ml de H202 al 30% proporcionaron 2,42 g (>100%) del compuesto
del titulo en forma de un aceite. '"H-RMN (400 MHz, CDCl;): 0,77-0,82 (m, 9H),
1,14-1,29 (m, 5H), 1,42 (s, 8H), 1,77 (dd, 1H, J= 8 Hz, 16 Hz), 2,38 (dd, 1H, J=
6 Hz, 168 Hz), 2,59 (dd, 1H, J= 8 Hz, 16 Hz), 2,75-2,85 (m, 1H).
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Ester ferc-butilico del écido (S)-3-benclloxicarbonllamino-5,5-
dimetlloctanoico: Segln el ejemplo 1, 2,14 g (7,9 mmol) de éster terc-butilico
del 4cido 2-(2,2-dimetilpentil)succinico, 1,7 ml de DPPA, 1,1 ml de EtsN y 2,44
ml de BnOH proporcionaron 1,63 g (564,8% en dos etapas) del compuesto del
titulo en forma de un aceite. '"H-RMN (400 MHz, CDCls): 0,78-0,89 (m, 9H),
1,10-1,30 (m, 5H), 1,36 (s, 9H), 2,39 (t, 2H, J= 5Hz), 4,954,05 (m, 1H), 5,00 (s,
2H), 5,09 (d, 1H, J=9,6 Hz), 7,22-7,30 (m, 5H).

Ester ferc-butilico del &cldo (S)-3-amino-5,5-dimetiloctancico: Segin el
ejemplo 1, 1,63 g de éster ferc-butllico del acido 3-benciloxicarbonilamino-5,5-
dimetiloctanoico y 0,2 g de Pd/C al 20% proporcionaron el compuesto del titulo.
'H-RMN (400 MHz, CDCly): 0,84-0,89 (m, SH), 1,13-1,38 (m, 6H), 1,43 (s, SH),
2,25 (dd, 1H, J=8,4 Hz, 15,6 Hz), 2,35 (dd, 1H, J=4,4 Hz, 15,6 Hz), 2,79 (s a,
2H), 3,25-3,35 (m, 1H). EM, m/z 244,2 (M+1)".

Clorhidrato del 4cido (S)-3-amino-5,5-dimetiloctanoico: Segun el ejemplo 1,
se tratd éster terc-butllico del acido 3-amino-5,5-dimetiloctanoico con HCI 3N,
proporcionando, 286 mg del compuesto del titulo en forma de un sélido. "H-
RMN (400 MHz, CD;0OD): 0,87-0,93 (m, 9H), 1,18-1,31 (m, 4H), 1,51 (dd, 1H,
J= 4 Hz, 14,4 Hz), 1,62 (dd, 1H, J= 6,8 Hz, 14,4 Hz), 2,60 (dd, 1H, J= 8 Hz,
17,6 Hz), 2,73 (dd, 1H, J= 4 Hz, 7,6 Hz), 3,65-3,60 (m, 1H). EM (IQPA) m/z
188,1 (M+1)*, 186,1 (M-1)". Anal. calculado para C1H21NO2-HCI-0,12 H,0: C
53,17, H 8,92, N 6,20, Cl 15,69; encontrado: C 53,19, H 10,00, N 6,08, C 15,25.
a= +20° (MeOH). P.f.: 194,2-195,2°C.
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Ejemplo 7. Acido 2-aminometil-3-{1-metiicicloproplil)propiénico

Ester etflico del icldo 2-ciano-3<{1-metliciclopropll)acrilico. Se afiadi6
alomina neutra (2,5 g) y después PCC (25 g, 116 mmol) a 1-
metilciclopropanometanol (Aldrich, 1,13 ml, 11,6 mmol) en 50 ml de CH.Cl2, y la
mezcla se agitd durante 3 horas a temperatura ambiente. La mezcla se filtré a
través de una capa de gel de silice de 1 cm a vaclo, y se lavé con Et:0O. El
fitrado se concentrd hasta aproximadamente 5 ml de volumen total. Se afiadié
al residuo THF (10 ml), cianoacetato de etilo (1,2 ml, 11,3 mmol), piperidina (5
gotas) y finalmente acido acético (5 gotas). Se agité el conjunto a temperatura
ambiente durante una noche, después se repartié entre EtO y NaHCOj; acuoso
saturado. Las fases se separaron y la fase orgéanica se lavé con salmuera, se
sach (MgS0O,) y se concentrd. La cromatografia ultrarrépida del residuo (10 —»
15% de AcOEthexanos) proporciond 0,53 g (25%) del éster en forma de un
aceite incoloro que cristalizd en reposo, p.f.: 35-37°C. 'H-RMN (CDCl3) & 6,99
(s, 1H), 4,27 (c, J= 7,3 Hz, 2H), 1,55 (s, 3H), 1,32 (t, J= 7,3 Hz, 3H), 1,14 (s,
2H), 1,07 (s, 2H). ®*C-RMN & 170,44, 162,80, 115,17, 103,69, 62,52, 21,24,
21,07 (2C), 20,71, 14,35. Anal. calculado para C1oHaNO2: C 67,02, H 7,31, N
7.82. Encontrado: C 66,86, H 7,47, N 7,70.

Ester etilico del acido 2-aminometil-3-(1-metilciclopropll)propiénico. Se
affladid Ni Raney (04 g) a éster etllico del acido 2-ciano-3-(1-
metilciclopropil)acrilico (0,45 g, 2,51 mmol) en 16 ml de EXOH:THF (1:1), y la
mezcla se hidrogend en un agitador Parr a 331 kPa durante 15,5 horas. Se
afladié después catalizador de Peariman (0,5 g) y la hidrogenacién se continué

durante 15 horas adicionales. La mezcla se filtrd y se concentrd. La
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cromatografla ultrarrapida del residuo 2 » 3 » 4 - 5 -+ 6 - 8% de
MeOH/CH2CI; proporcioné 0,25 g (54%) del aminoéster en forma de un aceite
incoloro. "TH-RMN (CDCls) & 3,97 {m, 2H), 2,67 (m, 2H), 2,46 (m, 1H), 1,28 (d,
J= 7.3 Hz, 2H), 1,19 (s a, 2H), 1,08 (t, J= 7,3 Hz, 3H), 0,85 (s, 3H), 0,04 (m,
4H). EMBR: m/z 186,1 (M+1).

Acldo 2-aminometil-3-{1-metiiciciopropil)propiénico: Se afiadi6 NaOH
acuoso al 10% (10 ml) a una solucién de éster etilico del acido 2-aminometil-3-
(1-metilciclopropil)propidnico (0,25 g, 1,35 mmol) en 10 ml de metanol a 0°C.
La mezcla se agitd a temperatura ambients durante una noche, después se
concentrd eliminando el metanol. El residuo se enfrié a 0°C y se acidificé a pH
2 con HCI conc. Después de permitir calentar hasta temperatura ambiente, la
mezcla se cargé sobre una resina de intercambio ibnico DOWEX-50WX8-100 y
se eluydé con HxO hasta neutralidad por tomasol. La elucién se continué con
NHOH acucso al 5% (100 ml) y las fracciones alcalinas se concentraron,
proporcionando 0,15 g (71%) del aminoacido en forma de un sdlido incoloro.
TH-RMN (CDCl3) 6 2,72 (m, 2H), 2,42 (m, 1H), 1,34 (dd, J= 8,5, 13,9 Hz, 1H),
1,19 (dd, J= 6,1, 13,9 Hz, 1H), 0,82 (s, 3H), 0,05 (m, 4H). EMBR: m/z 158,0
(M+1).

Ejemplo 8: Acido (3S,5R)-3-amino-5-metlloctanoico

Estor terc-butilico del &cldo (5S)-5-metllocta-2,6-dlenclco. Se afiadio gota a
gota DIBAH (1,0 M en THF, 6,4 ml) durante 5 minutos a una solucién de éster
etflico del Acido (S)-3-metilhex-4-anoico* (1,0 g, 6,4 mmol) en 30 ml de tolueno
a -78°C. La mezcla se agit6é a -76°C durante 45 minutos, después de lo cual se
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afiadieron 5 gotas de metanol, dando como resultando un vigoroso
desprendimiento de H.. Se afladio metanol hasta que no se observd més
desprendimiento de gas (aproximadamente 5 ml). En ese momento, se retird ol
bafio de refrigeracion y se afiadieron aproximadamente 5 ml de tartrato de
Na'K" acuoso saturado. Cuando la mezcla alcanzé la temperatura ambients, se
afadi6 tartrato de Na'K" acuoso saturado adicional y Et,O, y se continud la
agitacibn hasta que las fases fueron mayoritariamente transparentes
(aproximadamente 1 hora). Las fases se separaron, y la fase orgénica se lavo
con salmuera, se secd (MgS0O,) y se concentrd aproximadamente a 10 ml del
volumen total debido a problemas de volatilidad. La mezcla bruta se combind
con una carga adicional de aldehldo preparado a partir de 10 mmol del éster
mediante el procedimiento descrito anteriormente, y se utilizd el conjunto sin
purificacién. Se afiadi6 gota a gota P,P-dimetilfosfonoacetato de terc-butilo (3,0
ml, 15 mmol) durante 1 hora a una suspension de hidruro sédico (dispersion en
aceite mineral al 60%) en 25ml de THF de tal modo que el desprendimiento de
H2 estuviera bajo control. Después de completar la adicidn, se afiadid gota a
gota réapidamente el aldehido bruto en tolueno (aproximadamente 20 ml de
volumen total) y la mezcla se agitd a temperatura ambiente durante una noche.
La mezcla se repartid entre Et;O y NH,CI acuoso saturado, las fases se
separaron, la fase organica se lavd con salmuera, se secd (MgSO,) y se
concentrd. La cromatografia ultrarrépida del residuo (0~ 3 —» 5% de AcOEt en
hexanaos) proporcioné 1,0 g (29%, dos etapas) del éster insaturado en forma de
un aceite amarillo palido: 'H-RMN (CDCls) & 8,75 (m, 1H), 5,66 (m, 1H), 5,30
(m, 2H), 2,03-2,29 (m, 3H), 1,58 (d, J= 6,1 Hz, 3H), 1,41 (s, 9H), 0,91 (d, J=6,8
Hz, 3H).
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*El éster etllico del acido (S)-3-metilhex-4-enoico se preparé a partir de (S)-
trans-3-penten-2-ol [Liang, J.; Hoard, D.W.; Van Khau, V.; Martinelli, M.J.;
Moher, E.D.; Moore, R.E.; Tius, M.A., J. Org. Chem., 1999, 64, 1459] mediante
transposicion de Johnson-Claisen con ortoacetato de frietilo segtin el protocolo
de la bibliografia [Hill, R.K.; Soman, R.; Sawada, S.; J. Org. Chem., 1972, 37,
3737].

Ester ferc-butilico del 4cido (3R,58)-3-[bencil{1-fenlietillaminc]-5-metiloct-
8-enolco. Se afiadid gota a gota rapidamente n-buti-itio (1,6M en hexanos, 1,6
ml) a una solucion de (S)-{-}-N-bencil-a-metilbencilamina (0,60 ml, 2,85 mmol)
en 9,0 ml de THF a -78°C, dando como resultado un color rosa oscuro. La
mezcla se agitd a -78°C durante 30 minutos, después de lo cual se afladié gota
a gota lentamente éster terc-butllico del acido (55)-5-metilocta-2,8-dienoico (0,5
g. 2,38 mmol) en 1,0 ml de THF, dando como resultado un color tostado pélido
que se oscurecid durante 3 horas. La mezcla se agitd durante 3 horas a -78°C,
después se Inactivé con NH4Cl acuoso saturado. La mezcla se permtié calentar
hasta ta y se agitd durante una noche, después se repartid entre AcOEt y
NH.CI acuoso saturado. Las fases se concentraron y la fase organica se secd
(MgSOw). y se concentrd. La cromatografla ultrarrépida del residuo (3 - 5% de
AcOEt en hexanos) proporciond 0,52 g (52%) del aminoéster en forma de un
aceite amarillo. "H-RMN (CDCl,) & 7,34 (m, 2H), 7,20 (m, 8H), 5,27 (m, 2H),
3,74 (m, 1H), 3,72 (d, J= 15,8 Hz, 1H), 3,41 (d, J= 14,8 Hz, 1H), 3,27 (m, 1H),
2,38 (m, 1H), 1,98 (dd, J= 3,7, 14,2 Hz, 1H), 1.81 (dd, J= 9,3, 14,4 Hz, 1H),

(\c}@
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1.54 (d, J=4,9 Hz, 3H), 1,32 (s, 9H), 1,24 (d, J=7,1 Hz, 3H), 0,99 (m, 2H), 0,74
(d, J= 6,6 Hz, 3H).

Acldo (3S,5R)-3-amino-5-metiloctanolco. Se afladié Pd/C al 20% (0,20 g) a
una solucién de éster terc-butllico del acido (3R,5S)-3-[bencil-(1-feniletiljamino]-
5-metiloct-6-enocico (0,92 g, 2,18 mmol) en 50 ml de MeOH, y la mezcla se
hidrogeno en un agitador Parr a 331 kPa durante 23 horas. La mezcla se filtré y
concentrd. Se afladié 1,0 ml de acido trifluoroacético al aminoéster bruto en 10
ml de CH;Cl>, y la solucién se agitd a temperatura ambiente durante una
noche. La mezcla se concentrd y al residuo se disolvié en la cantidad minima
de H;O y se cargd sobre una resina de intercambio idnico DOWEX-50WX8-
100. La columna se eluyd con HzO hasta neutralidad por tomasol, después se
continué con NH,OH acuoso al 5% (100 ml). Las fracciones alcalinas se
concentraron, proporcionando 0,25 g (66% en dos etapas) del aminoécido en
forma de un sélido blanquecino. 'H-RMN (CD;0D) & 3,41 (m, 1H), 2,36 (dd, J=
5,1, 16,6 Hz, 1H), 2,25 (dd, J= 8,1, 16,6 Hz, 1H), 1,42 (m, 2H), 1,24 (m, 1H),
1,12 (m, 2H), 1,00 (m, 1H), 0,73 (d, J= 6,4 Hz, 3H), 0,68 (t, J= 6,8 Hz, 3H).
EMBR: m/z 172,1 (M-1).

EJemplo 9. Acido 2-amInometil-8-metilnonanoico

Se utilizd un procedimiento similar al del acido 2-aminometii-4,4,8-
trimetilnonanoico para preparar acido 2-aminometil-8-metilnonanoico a partir de
6-metil-1-heptanol m/z 202,1 (M+).
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Acldo 2-aminometil-4,8-dimetiinonancico

(R)-2-6-Dimetilheptan-1-ol. Se suspendieron virutas de magnesio (2,04 g, 84
mmol) y un cristal de yodo en 5 ml de THF para la adicicion de 1-bromo-3-
metilbutano (0,3 ml, puro). La mezcla se calentd para empezar la formacion del
compuesto de Grignard. El 1-bromo-3-metilbutano restanté (8,63 ml, 7,2 mmol)
se diluyd en THF (60 ml) y se afladi6 gota a gota. La mezcla se agitd a
temperatura ambiente durante 2 horas y se enfrié a -5°C. Se afladid gota a gota
una solucién de cloruro de cobre (1,21 g, 9 mmol) y LiCl (0,76 g, 18 mmol) en
THF (50 ml), manteniendo la temperatura por debajo de 0°C. La mezcla
resultante se agitd durante 20 minutos y se afiadié gota a gota (R)-3-bromo-2-
metilpropanol en THF (20 ml) manteniendo la temperatura por debajo de 0°C.
La mezcla se permitié alcanzar lentamente la temperatura amblente durante
una noche. La mezcla de reaccion se inactivd con hidréxido de amonio y agua.
La mezcla se diluyé con AcOEt y se extrajo con 3 x 20 ml de AcOEt. Los
extractos organicos se lavaron con salmuera, se secaron (MgSQ,), se filtraron
y se concantraron. El aceite residual se purific6 mediante cromatografia en gel
de sllice (hexanos/AcOEt 90/10), proporcionando 2,67 g de (R)-2,6-
dimetilheptan-1-ol.

(R)-1-Yodo-2,6-dimetilheptano. Se afladieron yodo (4,99 g, 19,67 mmol) e
imidazol (1,33 g, 19,67 mmol) a una mezcla de trifenilfosfina soportada (6,55 g,
19,67 mmol) en CH2Cl> a 0°C. La mezcia se calentd a temperatura ambiente,
se agitd durante 1 hora y se enfrid a 0°C para la adicion gota a gota de (R)-2,6-
dimetilheptan-1-0l en CH.Cl2 (5§ ml). La mezcla se permitié alcanzar la

temperatura ambiente y se agitd durante 1 hora, después de lo cual se filtré a
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través de una capa de celita y los sdlidos se lavaron con CH2Clz. El filtrado se
concentrd, y el producto bruto se purific6 mediante cromatografia sobre gel de
sllice, proporcionando (R)-1-yodo-2,6-dimetilheptano (2,44 g).

Ester terc-butilico del &cido (4R)-4,8-dimetilnonanocico. Se afiadié nBuLi
(2,65 ml de una solucién 2,6M en pentano) a diisopropilamina (0,827 ml, 5,9
mmol) en THF (8 ml) a -78°C. La solucion se agité durante 30 minutos a -78°C,
seguido de la adicién de acetato de ferc-butilo (0,8 ml, 5,9 mmol). La mezcla se
agitb a -78°C durante 2 horas, y después se afiadi6 (R)-1-yodo-2,6-
dimetilheptano (0,3 g, 1,18 mmeol) y HMPA (1,5 ml) en THF (1 ml). La reaccién
se agitdé a -78°C y se permitié alcanzar lentamente la temperatura ambiente
durante una noche, después se calentd a 35°C para impulsar a la reaccién a su
terminacioén. La reaccién se inactivd mediante la adicién de cloruro de amonio
(solucién acuosa saturada) y la mezcla se extrajo con AcOEt (2 x 10 ml). Los
extractos orgénicos se combinaron, se lavaron con agua, se secaron (MgSQ,),
se fitraron y se concentraron. La cromatografla sobre gel de sllice
(hexano/AcOEt 98/2) proporcioné 0,25 g de éster ferc-butllico del acido (4R)-

4 8-dimetilnonanoico.

Aclido (4R)-4,8-dimetlinonanolco: Se tratd éster terc-butllico del 4cido (4R)-
4,8-dimetilnonanoico en 25 ml de CH2Cl2 a 0°C con TFA (6 ml). La mezcla se
permitié alcanzar la temperatura ambiente y se agitd durante una noche. El
disolvente se elimind mediante evaporacién con rotavapor, y la mezcla se
purificd mediante cromatografla sobre gel de silice (hexano/AcOEt 85/5),
proporcionando 0,962 g de acido (4R)4,8-dimetilnonanoico,m/z 185 (M-).
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3-{4R,8-Dimetiinonanoll)-4(S)-metil-5(R)-fenlloxazolidin-2-ona: Se utilizd un
procedimiento similar al de la (4R,5S)4-metil-3-(R)-4-metilheptanoil-5-
oxazolidin-2-ona, proporcionando  3-(4R,8-dimetilnonanoil)-4(S)-metil-5(R)-
feniloxazolidin-2-ona (1,35 @) m/z 346,5 (M+).

Ester bencilico del écldo [4R,8-dimetil-2R{4R-metli-2-0x0-5R-
fenlloxazolidin-3-carbonil)noniljcarbamico: Se afiadid diisopropiletilamina
(0,55 ml, 3,19 mmol) a -20°C a una solucién de 3-(4(R),8-dimetilnonancil}4(S)-
metil-5(R)-feniloxazolidin-2-ona (1,05 g, 3,04 mmol) en CHzCl2 (12 mi) y TiCl,
(3,04 ml de una solucién 1M en CH2Clz). La solucién roja oscura resultante se
agitd a -20°C durante 30 minutos antes de la adicion de una solucién de
carbamato de N-metoximetilbencilo (0,652 g, 3,34 mmol) en CH,Cl; (3,56 mi) y
TiCls (3,34 ml). La mezcla se agitd a 0°C durante 4 horas. La reaccion se
inactivd mediante la adicién de una solucion acuosa saturada de cloruro de
amonio. La mezcla se extrajo con CHzClz (3 x 15 ml). Los extractos organicos
se combinaron y se lavaron con HCI 1N y se neutralizaron con NaOH, seguido
de lavado con salmuera. Los extractos organicos se secaron (MgSO,), se
filtraron, se concentraron y se purificaron mediante cromatografla sobre gel de
sllice (hexano/AcOEt 95/5), praporcionando 0,555 g de éster bencilico de acido
[4R 8-dimetil-2R-{4 R-metil-2-oxo0-5R-feniloxazolidin-3-carbonil)nonilflcarbamico.

Acido 2(R)<{benclioxicarbonilaminometil)-4(R),8-dimetiinonanoico: Se
utilizé un procedimiento similar al del éster terc-butllico del acido (S)-2-((R)-2-
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metilpentil)succinico, proporcionando 0,198g del acido 2(R)-

(benciloxicarbonilaminometil}-4(R),8-dimetilnonanoico.

Acido 2-aminometil-4,8-dimetlinonanocico: Se ftratd 4acido 2(R)-
(benciloxicarbonilaminometil}-4(R),8-dimetilnonanoico (0,148 g, 0,566 mmol)
con hidrégeno en presencia de Pd/C al 20%, proporcionando 0,082 g de &cido
2-aminometil-4,8-dimetilnonanoico después de filtracién y purificacién mediante
cromatografia sobre gel de sllice (CH2Cl./MeOH 85/15). M/z 216,3 (M+).

Ejemplo 10. Acldo 2-aminometii-4,4,8-trimetiinonanoico

Ester metllico del écido 2,2,6-trimetilheptanolco: Se afiadié nBuLi (6,89 ml
de una solucién 1,6M en hexano) a diisopropilamina (1,54 ml, 11,03 mmol) en
THF (22 ml) a -78°C. La solucién se agité durante 30 minutos a -78°C, seguido
de la adicidn de isobutirato de metilo (0,87 ml, 8,48 mmol). La mezcia se agitd
-78°C durante 2 horas, y después se afiadieron 1-yodo-4-metilpentano (1,8 g.
8,48 mmol) y DMPU (0,55 mi, 4,24 mmol) en THF (6 ml). La reacci6n se agit6 a
-78°C y se permitié alcanzar lentamente ia temperatura ambiente durante 16
horas. La reaccién se inactivd mediante la adicién de cloruro de amonio
(solucién acuosa saturada) y la mezcla se extrajo con AcOEt (2 x 10 ml). Los
extractos organicos se combinaron, se lavaron con agua, se secaron (MgSQ,),
se fitraron y se concentraron. La cromatografla sobre gel de sllice
(hexano/AcOEt 99/1) proporciond 1,57 g de éster metllico del acido 2,2,6-
trimetilheptanoico.
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2,2,8-Trimetllheptan-1-0l: Se recogié éster metllico del acido 2,2,6-
trimetilheptanoico (1,97 g, 10,6 mmol) en tolueno (65 mi) y se enfrid a -78°C.
Se afladié gota a gota DIBALH (12,7 ml de una solucién 1N en tolueno).
Después de 45 minutos, se afiadieron 1,5 ml de DIBALH. Después de 2 horas,
la reaccion se inactivd mediante la adicion de 15 ml de' MeOH a -78°C. La
mezcla se calentd a temperatura ambiente, y después se enfrié de nuevo a -
78°C para la adicién de 10 ml de HCI 1N. La mezcla se extrajo con AcOEt (3 x
15 mil). Los extractos organicos se lavaron con salmuera, se secaron (MgSO,),
se fitraron y se concentraron. El aceite residual se purificdé mediante
cromatografla sobre gel de silice {hexano/AcOEt 95/5), proporcionando 2,2,6-
trimetilheptan-1-ol (0,88 g). m/z 159 (M+).

2,2,6-Trimetliheptanal: Se combin6é clorocromato de piridinio (PCC, 4,17 g,
19,4 mmol) con alimina neutra (14,8 g) en CH2Cla y se agitd a temperatura
ambiente durante 15 minutos. El alcohol se diluyd en CH;Clz y la mezcla se
agité a temperatura ambiente durante 2 horas. La solucion se filtrd a través de
una capa de sllice, y los sélidos se lavaron con CH;Cly. El filtrado se evapord,
proporcionando 1,05 g de 2,2,6-trimetilheptanal, m/z 157 (M+), con el que se

continud sin purificacién adicional.

Ester bencilico del &cido 2-clano-4,4,8-trimetlinon-2-enocica: Se afiadi6
acido acético glacial (0,72 g, 12,1 mmol) a una mezcla de 2,2, 6-trimetilheptanal
(1.05 g. 6,73 mmol), piperidina (0,19 mi, 2,01 mmol) y cianoacetato de bencilo
(1,29 g, 7.4 mmol) en tolueno (50 ml). El matraz se equipd con una trampa

Dean-Stark y la mezcla se calentd a reflujo durante 18 horas. La mezcla se
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enfri6, se tratdé con HCI diluido y las fases se separaron. Los extractos
organicos se lavaron con una solucién saturada de bicarbonato de sodio
seguida de salmuera, y se secaron (MgSO,), se filtraron y se concentraron. El
aceite residual se purific6 mediante cromatografia sobre gel de sllice
(hexano/AcOEt 98/2), proporcionando 1,3 g de éster bencilico del acido 2-
ciano-4,4,8-trimetilnon-2-enoico, m/z 314 (M+).

Acido 2-aminometil-4,4,8-trimetilnonancico: Se tratd éster bencilico del
acido 2-ciano-4,4,8-trimetilnon-2-enoico (1,3 g, 4,14 mmol) en THF (50 ml) con
hidrégeno en presencia de Pd/C al 20%, proporcionando una mezcla del
cianodcido y el éster cianometilico. La mezcla se purificd mediante
cromatografla sobre gel de silice, proporcionando 278 mg de 80105x41-1-2. El
acido se tratd después con hidrogeno en presencia de Ni Raney en
MeOH/NH,OH, proporcionando 0,16 g del acido 2-aminometil-4,4,8-
trimetilnonanoico, m/z 230,3 (M+).

Ejempio 11. Acido 2-aminometil-4-etiloctancico
Se utilizd un procedimiento similar al del acido 2-aminometil-4,4,8-
trimetilnonanoico para preparar el £cido 2-aminometil-4-etiloctanoico a partir de

2-etilhexanal, m/z 202,1 (M+).

Ejemplo 12. Acido 2-amInometil-4-etil-8-metiinonanoico
Se utilizd un procedimiento similar al del acido 2-aminometii-4.4,8-
trimetilnonanoico para preparar el acido 2-aminometil-8-metilnonanoico a partir

de ciclopropilcarboxilato de 2,8-diterc-butil-4-metilfenilo, n/z 230,2 (M+).



10

15

20 -

-116-

Ejemplo 13. Acido 3-amino-2{1-{4-metilpentil)cicloproplimetil]propi6nico

Se utilizd un procedimiento similar al del acido 2-aminometil-4,4,8-
trimetilnonanoico para preparar el acido 2-aminometil-8-metilnonanoico a partir
de ciclopropilcarboxilato de 2,6-diterc-butil-4-metilfenilo. M/z 228,2 (M+).

EjJemplo 14. Acldo 2-aminometil-4-etlihexanoico.

Se utilizd un procedimiento similar al del acido 2-aminometil-4,8-
dimetilnonanoico para preparar acido 2-aminometil-4-etilhexanocico a partir de
écido 4-etilhexanoico. M/z 174,1.

Ejemplo 15. Acido 3(S)-amino-3,5-dimetilheptanoico.

(1,3-Dimetilpentiliden)amida del #cido 2-metlipropan-2(S)-sulfinico: Se
calentd a reflujo durante 18 horas una solucibn de (S)(-)-2-metil-2-
propansulfionamida (500 mg, 4,1 mmol), 4-metil-2-hexanona (470 mg, 4.1
mmol) y etdxido de titanio (IV) (1,7 ml, 8,3 mmol). La mezcla de reaccién se
vertié en 20 ml de saimuera con agitacién répida. La solucién resultante se filtrd
a través de celita, y la fase organica se separd. La fase acuosa se extrajo con
acetato de etilo (2 x 20 ml). Los extractos organicos combinados se secaron
(NazS0Q,), se filtraron y se concentraron. El aceite resultante se purificd
mediante cromatografia sobre gel de silice (25% de AcOEt en hexano),
proporcionando 575 mg de (1,3-dimefilpentiliden)amida del &cido 2-

metilpropan-2(S}-sulfinico en forma de un aceite amarillo.
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Ester metilico del écido 3,5-dimetil-3-(2-metilpropan-
2(S)sulfinilamino)heptanocico. Se afiadié gota a gota acetato de metilo (0,41
ml, 5,1 mmol) a una solucién a -78°C de bis(trimetilsilillamiduro de litio (5,1 ml
de una solucién 1M en THF) en THF (6 ml). Después de agitar durante 20
minutos, se afiadié gota a gota a -78° una solucién de triisopropéxido de
clorotitanio (2,5 ml, 10 mmol) en THF (3 ml). Después de 1 hora, se afadio
gota a gota (1,3-dimetiipentiliden)amida del acido 2-metilpropan-2(S)sulfinico
(560 mg, 2,6 mmol) en THF (3 ml). La reaccién se agité a -78°C durante 5
horas, y después se inactivd mediante la adicion de 10 m! de solucién de
cloruro de amonio y se calentd a temperatura ambiente. La mezcla se diluy6
con 10 ml de agua y se filtrd. La fase acuosa se extrajo con acetato de etilo (2 x
20 ml). Los extractos orgénicos combinados se lavaron con salmuera, se
secaron (NazS0,), se filtraron y se concentraron. El aceite resultante se purificod
mediante cromatografla sobre gel de sllice (AcOEt al 30% en hexano),
proporcionando 360 mg de éster metllico del acido 3,5-dimetil-3-(2-metilpropan-
2(S)-sulfinilamino)heptanoico.

Acido 3(S)-amino-3,5-dimetilheptanolco: Se disolvid éster metilico del acido
3,5-dimetil-3-(2-metilpropan-2(S)-sulfinilamino)heptanoico (360 mg, 1,2 mmol)
en HCI 6N (2 ml) y dioxano (2 ml), y se calenté a 100°C durante 6 horas. La
mezcia se enfrié a temperatura ambiente, se diluyd con agua y se extrajo con
AcOEt (15 ml). Los extractos orgénicos se purificaron mediante cromatografia
de intercambio idnico proporcionando écido 3(S)-amino-3,5-dimetilheptancico

(270 mg) y después repurificacién mediante cromatografia sobre gel de sllice
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(CH2Clo/MeOH/NH,OH 70:25:5), proporcionando 203 mg de acido 3(S)-amino-
3.5—dimetilheptanoioo en forma de un s6lido blanco. M/z 174 (CoH1gNO2+H).

Ejemplo 16. Acldo 3(S)-amino-3,5-dimetilnonanoico

Se utilizd un procedimienio similar al del acido 3(S)amino-3,5-
dimetilheptanoico para preparar é&cido 3(S)-amino-3,5-dimetilnonanoico. AM/z
202,1 (C11HzsNO2+H).

Ejemplo 17. Acido 3(S)-amino-3,5-dimetlloctanoico

Se ulilizd un procedimiento similar al del é&cido 3(S)amino-3,5-
dimetilheptanoico para preparar el écido 3(S)-amino-3,5-dimetilnonancico. M/z
188,1 (C1oHz1NO2+H).

4
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Habiéndoge descrito la invencién como antecede, se declara como propiedad
lo contenido en las siguientes
REIVINDICACIONES

5 1. Esta invencion se refiere a compuestos de formula |

Ra R¢ Rs
NH,

O,H

en la que R4 es hidrégeno o alquilo {C4-Cs) opcionalmente sustituido con
uno a cinco atomos de fiaor;
10 Rz es hidrdgeno o alquilo (C4-Cg) opcionaimente sustituido con uno a

cinco 4tomos de filior; o

R¢ ¥ Rz, junto con el carbono al que estan unidos, forman un anillo
cicloalquilo de tres a seis miembros;
15
Ra es alquilo {C4-Ce), cicloalquilo {C3-Ce). cicloalquil (Ca-Ce)alquilo (Cq-
Ca), fenilo, fenilalquilo (C4-Cs), piridilo, piridilalquile (C4-C3), fenil-N(H)- o piridil-
N(H)-, en las que cada uno de los restos alquilo anteriores puede estar
opcionalmente sustituido con uno a cinco atomos de fitior, preferiblemente con
20 cerv a tres &tomos de fidior, y en las que el citado fenilo y el citado piridilo y los
restos fenilo y piridilo del citado fenilalquilo (C4-C3) y el citado piridilalquilo (C+-

Cs), respactivamente, pueden estar opcionalmente sustituidos con uno a tres
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sustituyentes, preferiblemente con cero a dos  sustituyentes
independientemente seleccionados de cloro, fluoro, amino, nitro, ciano, alquil
(C+-Cs)amino, alquilo (C4-C3) opcionalmente sustituido con uno a tres atomos
de fldor y alcoxi (C4-C3) opcionalmente sustituido con uno a tres atomos de

fidor;

R4 es hidndgeno o alquilo {C{-Cg) opcionalmente sustituido con uno a

cinco &tomos de fllor;

Rs es hidrdgeno o alquilo (C¢-Ce) opcionalmente sustituido con uno a

cinco atomos de flGor; y

Ra es hidrdgeno o alquilo (C4-Csg);

o una sal farmacéuticamente aceptable de dicho compuesto.

2. Un compuesto segin la reivindicacion 1 de férmula IA
HsoN ;
R R
HO,C
IA
en la que R4 es hidrégeno o alquilo (C+-C3) opcionalmente sustituido con

uno a cinco atomos de fldor;
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R2 es hidrégeno o alquilo {C4-C3) opcionalmente sustituido con uno a

cinco atomos de fltor; o

Rs es alquilo (C4-Cg), cicloalquilo {C3-Cg), cicloalquil (Cs-Cg)alquilo (C+-
Ca), fenilo, fenilalquilo (C+-C3), piridilo, piridilalquilo (C4-Cs), fenil-N(H)- o piridil-
N{H)-, en las que cada uno de los resios alquilo anteriores puede estar
opcionalmente sustituido con uno a cinco &tomos de flGior, preferiblemente con
cero a tres atomos de flior, y en las que el citado fenilo y el citado piridilo y los
restos fenilo y piridilo del citado fenilalquilo (C4-C3) y el citado piridilalquilo (C+-
Cs), respectivamente, pueden estar opcionalmente sustituldos con uno a tres
sustituyentes, preferiblemente con cero a dos  sustituyentes
independientemente seleccionados de cloro, fluoro, amino, nitro, ciano, alquil
(C4+-Cs)amino, alquilo (C4-C3) opcionaimente sustituido con uno a tres atomos
de fitior y alcoxi (C4-C3) opcionalmente sustituido con uno a tres atomos de

fidor;
con la condicion de que cuando R¢ es hidrégeno, Ra no sea hidrogeno;
o una sal farmacéuticamente aceptable de dicho compuesto.

3. Un compuesto de férmula li:
HO,C
R Rz R
HoN
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en la que R, es hidrdgeno o alquilo (C4-C3) opcionalmente sustituido con

uno a cinco atomos de fitor;

Rz es hidrégeno o alquilo (C4-C3) opcionaimente sustituido con uno a

cinco atomos de fltor; o

Rj es alquilo (C4-Cg), cicloalquilo (C3-Cg), cicloalquil (Cs-Ce)alquilo (C+-
Ca,), fenilo, fenilalquilo (C+-Cs), piridilo, piridilalquilo (C4-C3), fenil-N(H)- o piridil-
N(H)-, en las que cada uno de los restos alquilo anteriores puede estar
opcionalmente sustituido con uno a cinco atomos de flior, preferiblemente con
cero a tres atomos de flior, y en las que el citado fenilo y el citado piridilo y los
restos fenilo y piridilo del citado fenilalquilo (C1-Ca) y el citado piridilalquilo (C+-
Cs). respectivamente, pueden estar opcionalmente sustituidos con uno a tres
sustituyentes, preferiblemente con cero a dos  sustituyentes
independientemente seleccionados de cloro, fluoro, amino, nitro, ciano, alquil
(C+-Cs)amino, alquilo (C4-Ca) apcionaimente sustituido con uno a tres atomos
de fitior y alcoxi (C4-C3) opcionalr;lente sustituido con uno a tres dtomos de
fldor;

con la condicidon de que cuando R sea hidrégeno, Rz no sea hidrégeno;
o una sal farmacéuticamente aceptable de dicho compuesto.

4, Un compuesto segln la reivindicacién 2 de formula 1A-1

a3
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HzNW Ha
HO,C
1A-1

en la que Ry es alquilo (C4-Cg), cicloalquilo (C3-Cs), cicloalquil (Cs-
Cs)alquilo (C+-Cs), fenilo, fenilalquilo (C4-C3), piridilo, piriditalquilo (C4-Cs), fenil-
N(H)- o piridil-N(H)-, en las que cada uno de los restos alquilo anteriores puede
estar opcionalmente sustituido con uno a cinco atomos de fidor,
preferiblemente con cero a tres 4tomos de filor, y en las que el citado fenilo y
el citado piridilo y los restos fenilo y piridilo del citado fenilalquilo (C+-Csy) y el
citado piridilaiquilo (C+-C3). respactivamente, pueden estar opcionaimente
sustituidos con uno a tres sustituyentes, preferiblemente con cero a dos
sustituyentes independientemente seleccionados de cloro, fluoro, amino, nitro,
ciano, alquil (C4-Ca)amino, alquilo (C+-Cs) opcionalmente sustituldo con uno a
tres 4tomos de fllior y alcoxi (C+-C,) opcionalmente sustituido con uno a tres

atomos de flGor;
o una sal farmacéuticamente aceptable de dicho compuesto.

5. Un compuesto segun la reivindicacién 3 de férmula IA
HsN

Hozcj\/(\/ Rs

A
en la que R3 es alquilo {Ci-Cg), cicloalquilo (Cs-Cs), cicloalquil (Cs-
Ce)alquilo (C4-Ca), fenilo, fenilalquilo (C4-C3), piridilo, piridilalquilo (C4-Ca), fenil-
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N(H)- o piridil-N(H}-, en las que cada uno de los restos alquilo anteriores puede
estar opcionalmente sustituidlo con uno a cinco atomos de fllor,
preferiblemente con cero a tres atomos de fidor, y en las que el citado fenilo y
el citado piridilo y los restos fenilo y piridilo del citado fenilalquilo (C4-C3) y el
citado piridilalquilo (C+-C3), respectivamente, pueden estar opcionaimente
sustituidos con uno a tres sustituyentes, preferiblemente con cero a dos
sustituyentes independisntemente seleccionados de cloro, fiuoro, amino, nitro,
ciano, alquil (C¢-C3)amino, alquilo (C+-C3) opcionalmente sustituido con uno a
tres atomos de fitor y alcoxi (C4-Cs) opcionalmente sustituido con uno a tres

atomos de fidor;
o una sal farmacéuticaments aceptable de dicho compuesto.

6. Un compuesto sagun la reivindicacién 2 de formula 1A-2,
HoN

HO,C

IA-2
en la que R, es hidrdgeno o alquilo (C4-C3) opcionalmente sustituido con

uno a cinco atomos de fitior;

Rz es hidrégeno o alquilo (C4-C3) opcionalmente sustituido con uno a

cinco 4tomos de fiGor; y
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Rs es alquilo (C4-Cs), cicloalquilo (Ca-Ce). cicloalquil (C3-Ce)alquilo (C4-
Cs), fenilo, fenilalquilo (C4-Ca), piridilo, piridilalquilo (C1-Ca), fenil-N(H)- o piridil-
N(H), en las que cada uno de los restos alquilo anteriores puede estar
opcionalmente sustituido con uno a cinco 4tomos de fldor, preferiblemente con
cero a tres atomos de flior, y en las que el citado fenilo y el citado piridilo y los
restos fenilo y piridilo del citado fenilalquilo (C+-Cs) y el citado piridilalquilo (C,-
Cs), respectivamente, pueden estar opcionalmente sustituidos con uno a tres
sustituyentes, preferiblemente con cero a dos sustituyentes seleccionados de
cloro, fluoro, amino, nitro, ciano, alquil (Cy-Cs)amino, alquilo (C-Cj)
opcionalments sustituido con uno a tres &tomos de filor y alcoxi (Cy-Cs)

opcionalmente sustituido con uno a tres 4tomos de fidor,

con la condicién de que cuando R, sea hidrégeno, Rz no sea hidrégeno;

o una sal farmacéuticamente aceptable de dicho compuesto.

7. Un compuesto de férmula llI

HzN Rs
COzH
i
en la que Ry es alquilo (C-Cs), cicloalquilo (Cs-Cs), cicloalquil (Ca-
Cs)alquilo {C+-Ca), fenilo, fenilalquilo (C4-Cs), piridilo, piridilalquilo (C4-Cj), fenil-
N(H)- o piridil-N(H)-, en las que cada uno de los restos alquilo anteriores puede
estar opcionalmente sustituido con uno a cinco atomos de filor,

preferiblemente con cero a tres 4tomos de fior, y en las que el citado fenilo y
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el citado piridilo y los restos fenilo y piridilo del citado fenilalquilo (C4-C3) y el
citado pirdilalquilo (C4-Cs), respectivamente, pueden estar opcionaimente
sustituidos con uno a tres sustituyentes, preferiblemente con cero a dos
sustituyentes seleccionados de cloro, fluoro, amino, nitro, ciano, alquil (Cs-
Ca)amino, alquilo {C4-Ca) opcionalmente sustituido con uno a tres atomos de

fitior y alcoxi (C+-Cs) opcionalmente sustituido con uno a tres atomos de fiGior;
0 una sal farmacéuticamente aceptable del mismo.

8. Un compuesto de férmula IV
HaN

mzc]\/TRa

v

en la que R, es hidrdgeno ¢ alquilo (C1-Cg) opcionalmente sustituido con

uno a cinco atomos de fidor; y

Ra es alquilo {C4-Ca), cicloalquilo (C3-Cs), cicloalquil (C3-Ce)alquilo (C+-
Ca), fenilo, fenil'alquilo (C1-Ca), piridilo, piridilalquilo (C+-Ca), fenil-N(H)- o piridil-
N(H)-, en las que cada uno de los restos alquilo anteriores puede estar
opcionaimente sustituido con uno a cinco 4tomos de fitor, preferiblemente con
cero a tres &tomos de fllor, y en las que el citado fenilo y el citado piridilo y los
restos fenilo y piridilo del citado fenilalquilo (C+-Ca) y el citado piridilalquilo (C+-
C,), respectivamente, puedan estar opcionalmente sustituidos con uno a tres

sustituyentes, preferiblemente con cero a dos  sustituyentes
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independientemente seleccionados de cloro, fluoro, amino, nitro, ciano, alquil
(C+-Ca)amino, alquilo (C4+-Ca) opciaonaimente sustituido con uno a tres &tomos
de flor y alcoxi {C4+-C3) opcionalmente sustituido con uno a tres atomos de

fidior;

o una sal farmacéuticamente aceptable de dicho compuesto.

9. Una composicion farmacéutica que comprende una cantidad
terapéuticamente eficaz de un compuesto segin cualquiera de las
reivindicaciones 1 a 8, o una sal farmacéuticamente aceptable del mismo y un

vehiculo farmacéuticamente aceptable.

10. Un procedimiento de tratamiento de un trastomo o estado
patolégico seleccionado de ataques de debilidad, fibromialgia, hipocinesia,
trastomos craneales, sofocos, temblor esencial, dependencias y adicciones
quimicas (por ejemplo dependencias o adicciones a alcohol, anfetaminas (o
sustancias de tipo anfetamina), cafelna, cannabis, cocalna, heroina,
alucinégenos, tabaco, inhalantes y propelentes en aerosol, nicotina, opiaceos,
derivados de fenciclidina, sedantes, hipnéticos, benzodiacepinas y otros
ansioliticos), y sintomas de abstinencia asociados a dichas dependencias o
adicciones, comportamientos adictivos tales como ludopatia; migrafia,
espasticidad, artritis, sindrome del intestino irritable (Sll), dolor crénico, dolor
agudo, dolor neuropético, dolor de cabeza vascular, cefalea del seno,
trastomos inflamatorios (por ejemplo artritis reumatoide, osteoartiitis, psoriasis),

diuresis, sindrome premenstrual, trastomo disforico premenstrual, tinitis y lesion
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gastrica en un mamifero, incluyendo un ser humano, que comprende
administrar a un mamifero necesitado de dicho tratamiento una cantidad
terapéuticamente eficaz de un compuasto de cualquiera de las reivindicaciones

1-8 o una sal farmacéuticamente aceptable del mismo.

11. Un procedimiento da tratamiento de un trastomo o estado
patolégico seleccionado del grupo constituido por delirio, demencia y trastomos
amnésicos y otros trastomos cognitivos 0 neurodegenerativos, tales como
enfermedad de Parkinson (EP), enfermedad de Huntigton (EH), enfermedad de
Alzheimer, demencia senil, demencia de tipo Alzheimer, trastornos de memoria,
demencia vascular y otras demencias, por ejemplo debklas a enfermedad por
VIH, traumatismo cerebral, enfermedad de Parkinson, enfermedad de
Huntington, enfermedad de Pick, enfermedad de Creutzfeldt-Jakob o' debiias a
miitiples etiologlas; trastomos de movimiento tales como acinesias,
discinesias, incluyendo discinesias paroxismicas familiares, espasticidades,
sindrome de Tourette, sindrome de Scott, PARALISIS y sindrome acinético
rigido; trastomos de movimiento extrapiramidales tales como trastomos de
movimiento inducidos por medicacién, por ejemplo parkinsonismo inducido por
neurolépticos, sindrome neuroléptico maligno, distonia aguda inducida por
neurolépticos, acatisia aguda inducida por neurolépticos, discinesia tardla
inducida por neurolépticos y temblor postural inducido por medicamentos;
sindrome de Down; enfermedades desmielizantes tales como esclerosis
multiple (EM) y esclerosis lateral amiotréfica (ELA), neuropatia periférica, por
ejemplo neuropatla diabética e inducida por quimioterapia, y neuralgia

postherpética, neuralgia del trigémino, neuralgia segmental o intercostal y otras
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neuralgias; y trastomnos vasculares cerebrales debidos a lesion cerebrovascular
aguda o crénica tal como infarto cerebral, hemorragia subaracnoidea o edema
cerebral en un mamlifero, incluyendo un ser humano, que comprende
administrar al citado mamifero una cantidad de un compuesto segin cualquiera
de las reivindicaciones 1-8, o una sal farmacéuticamente aceptable del mismo,

que es eficaz para tratar dicho trastorno o estado patolégico.

12. Un procedimiento de tratamiento de un trastomo o estado
patolégico seleccionado del grupo constituido por trastomos del suefio (por
ejemplo insomnio, insomnio asociado a farmacos, trastomos del suefio REM,
hipersomnia, narcolepsia, trastomos del ciclo suefio-vigilia, sindromes de
apnea del suefio, parasomnias y trastomos del suefio relacionados con el
trabajo por tumos y horarios de trabajo irregulares) en un mamffero, incluyendo
un ser humano, que cpmprande administrar al citado mamifero, una cantidad de
un compuesto seglin cualquiera de las reivindicaciones 1-8, o una sal
farmacéuticamente aceptable del mismo, que es eficaz para tratar dicho

trastomo o estado patolégico.

13. Un procedimiento de tratamiento de un trastomno o estado
patolégico seleccionado de trastornos del &nimo, tales como depresién, o0 mas
particularmente, trastomos depresivos, por ejemplo trastomo depresivo mayor
de episodio Gnico o recurrente, trastomos distimicos, neurosis depresiva y
depresidn neurdtica, depresiéon melancdlica, incluyendo anorexia, pérdida de
peso, insomnio, vigilia de madrugada y retardo psicomotor, depresion atipica (o

depresion reactiva), incluyendo aumento de apetito, hipersomnia, agitacion o
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imitabilidad psicomotora, trastomo afectivo estacional y depresién pediétrica; o
trastomos bipolares o depresion maniaca, por ejemplo trastomo bipolar |,
trastomo bipolar Il y trastomo ciclotimico; trastomo de la conducta y trastormo
disruptivo del comportamiento; trastomos de ansiedad, tales como trastomo de
pénico con o sin agorafobia, agorafobia sin historial de trastomo de pénico,
fobias especificas, por ejemplo fobias a animales especificos, ansiedad social,
fobia social, trastomno obsesivo-compuisivo, trastomos de estrés, incluyendo
trastomo de estrés postraumético y trastomo de estrés agudo, y trastomos de
ansiedad generalizada; trastormos de la personalidad limite; esquizofrenia y
otros trastomos psicoticos, por ejemplo trastomos esquizofreniformes,
trastomos esquizoafectivos, trastomaos ilusorios, trastomos psicéticos breves,
trastomos psicoticos compartidos, trastomos psicoticos con ilusiones o
alucinaciones, episodios psicoticos de ansiedad, ansiedad asociada a psicosis,
trastomos psicéticos del énimo tales como trastomo depresivo mayor grave;
trastomos del animo asociados a trastomos psicéticos tales como mania aguda
y depresidn asociada a trastomo bipolar, trastomos del animo asociados a
esquizofrenia; alteraciones del comportamiento asociadas a retardo mental,
trastomo autistico y trastomo de la conducta en un mamifero, incluyendo un
humano, que comprende administrar al citado mamifero una cantidad de un
compuesto de cualquiera de las reivindicaciones 18, o una sal
farmacéuticamente aceptable del mismo, que es eficaz en el tratamiento de

dicho trastomo o estado patologico.

14. Un compuesto o sal seleccionado de los siguientes compuestos y

sus sales farmacéuticamente aceptables:
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Acido 3-amino-5-metiloctancico;

&cido 3-amino-5-metilnonanoico;

acido (3S,5R)-3-amino-5-metilheptanoico;

acido (3S,5R)-3-amino-5-metiloctanoico;

acido (3S,5R)-3-amino-5-metilnonanoico;

acido 3-amino-7-ciclopentil-5-metilheptanoico;

Acido 3-amino-7-ciclohexil-5-metilheptanoico;

acido (3S,5R)-3-amino-7-ciclopentil-5-metilheptanoico;

acido (3S,5R)-3-amino-7-ciclohexil-5-metilheptanoico;

acido 3-amino-5-metil-7-fenilheptanoico;

acido 3-amino-5-metil-7-(2 4-difluorofenil)heptanoico;

acido 3-amino-8-(2,3-difluorcfenil)-5-metiloctanaico;
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acido 3-amino-8-(2,4-difluorofenil}-5-metiloctanoico;

&cido 2-aminometil-4-metitheptanoico;

acido (2R 4R)-2-aminometil-4-metilheptanoico;

acido (2R 4S)-2-aminometil-4-metilheptanoico;

&cido 2-aminometil-3-[1-(4-metilpentil)ciclopropil]propidnico;

acido 2-aminometil-4-etil-8-metilnonanoico;

acido 2-aminometil-3-(1-metilciclopropil)propidnico;

acido 2-aminometil-4,4-dimetil-8-metilnonanoico;

acido 2-aminometil-4-ciclohaxil-3-metilbutirico; y

acido 2-aminometil-4,6-dimetilheptanocico.
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Resumen

Esta invencidn se refiere a ciertos f-aminoacidos que se unen a la
subunidad alfa-2-delta (¢24) de un canal de calcio. Estos compuestos y sus
sales farmacéuticamente aceptables son (tiles en el tratamiento de una

variedad de trastomnos psiquiatricos del dolor y otros.
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Basis of the report

1. With regard to the elements of the international application (Replacement sheets which have been fumished to

O Oo0oO000aQ

O Oooo

the receiving Office in response [o an invitation under Article 14 are referred 1o In this report as “originally filed"
and are not annexed lo this report since they do not contain amendments (Rules 70.16 and 70.17)).

Description, Pages
1-87 as originally filed

Claims, Numbers
1-14 as originally filed

With regard to the languags, all the elements markad above were available or furnished to this Authority in the

language in which the intemnational application was filed, unless otherwise indicated under this item.

These slements were available or fumished to this Authority in the following language: , which is:

0 the language of a translation fumished for the purposes of the intemational search (under Rule 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under

Rule 552 andbr 55.3).

With regard to any nucleotide andior amino acid sequence disclosed in the intemnational application, the

intermational preliminary examination was carried out on the basis of the saquanca listing:

contained in the intemational application in written form.

filed together with the intemational application in computer readable form.
fumished subsequeritly 1o this Authority in written form.

fumished subsequently to this Authority in computer readabile form.

The statement that the subsequently furished written sequence listing does not go beyond the disclosure
in the intemational application as filed has been fumished.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been fumished.

. The amendments have rasulted in the cancsllation of:

the description, pages:
the claims, Nos.:
the drawings, sheets:

This report has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond tha disciosure as filed (Rule 70.2{(c)).

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed io this
)

. Additional observations, if necessary:
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lll. Non-establishment of opinion with regard to novelty, inventive atep and industrial applicabliity

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:

O the entire intemational application,
B3 claims Nos. 1partially,3,5,7.8,9 partially, 10-13, 14 partially
because:

O the said international application, or the said claims Nos. relate to the following subject matter which does
not require an international preliminary examination (specify):

O the description, claims or drawings (indicale particular slements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

B the claims, or said claims Nos. 1 partially, 8 partially are 80 inadequately supported by the description that
no meaningful opinion could be formed.

X no intlel;naﬁonal search report has been established for the said claims Nos. 3,5,7,8, 8 partially, 10-13, 14
partia

A meaningtul intemational preliminary examination cannot be carrled out due to the fallure of the nucleotide and/
?r amino acid sequence listing fo comply with the standard provided for In Annex C of the Administrative
nstructions:

O the written form has not been fumnished or does not comply with the Standard.
O the computer readable form has not baen fumished or does not comply with the Standard.

P

IV. Lack of unity of invention

1.

In response to the invitation to restrict or pay additional fees, the applicant has:
O restricted the claims.

paid additional fees.

paid additional fees under protest.

neither restricted nor paid additional fees.

This Authority found that the requirement of unity of invention is not complied with and choss, according to
Rule 68.1, not to invite the applicant to restrict or pay additional fees.

O O 0O d

:l'his Authority considers that the requirement of unity of invantion in accordance with Rules 13.1, 13.2 and 13.3
is

O complied with.
® not complied with for the following reasons:
see separate sheet

. Consequently, the following paris of the intemational application were the subject of intemational preliminary

examination in establishing this report:

Form PCTAPEA/409 (January 2004)
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O all pars.
O the parts relating to claims Nos. .

V. Reasoned statement under Article 35(2) with regard to novelty, inventive or industrial applicability:
chatlons and explanations supporting such statement " stop ustrial applicability;

1. Statement
Novelty (N) Yes: Claims 1 partially, 2, 4, 6, 9 partially, 14 partially
No: Claims
Inventive step (IS) Yes: Claims
No: Claims 1 partially, 2, 4, 6, 9 partially, 14 partially
industrial appiicability (1A) Yes: Claims 1 partially, 2, 4, 6, 8 partially, 14 partially
No: Claims

2. Citations and explanations
see separaie sheet

Form PCTAPEA/409 (January 2004)
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EXAMINATION REPORT - SEPARATE SHEET

Re ltem Il

Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

1. Claims 10-13 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 this claim (article 34(4)(a)(i)

PCT).

2. The initial phase of the search for the subject-matter of claims 1 and 8 revealed a
very large number of documents relevant to the issue of novelty (only a few of them
have been cited in the search report). So many documents were retrieved that it is
impossible to determine which parts of the claims may be said to define the subject-
matter for which protection might legitimately be sought (Art. 6 PCT). Support within the
meaning of Article 6 PCT and/or disclosure within the meaning of Article 5 PCT is to be
found, however, for only a very small proportion of the compounds claimed. In the
present case, the claims so lack support, and the application so lacks disclosure, that a
meaningful examination over the whole of the scope is impossible.

The intemational search report has not been established for the part of claims 1 and 9
which appear not to be supported and disclosed.

Consequently, the examination has only been carried out for those parts of claims
which appear to be supported and disciosed (Art. 34(4)(a)(ii) PCT) and which have
been searched (Rule 66.1(e) PCT), namely those parts relating to the compounds of
formula (l) of claim 1, wherein when R1 is hydrogen, R2 is not hydrogen (see proviso of
claim 2).

The Applicant is advised that the EPO cannot normally carry out a preliminary
examination on matter which has not been searched. This is the case irrespective of
whaether or not the claims are amended foliowing receipt of the search report or during
any Intemational Preliminary Examination procedure.

Be ltem IV

Lack of unity of invention

As outlined in the Intemational Search Report (ISR) the Intemational Searching
Authority (ISA) found multiple inventions in this intemational application, which were
considered not to be linked by a single inventive concept in the sense of Rule 13.1 and

Form PCT/Separaia Shoat/408 (Shest 1) (EPO-April 10897)
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13.2 PCT. Therefore, the requirements of Article 17(3)(a) PCT were considered not to
be fulfilled. The intemational Examination Authority (IEA) fully supporis the non-unity
objection of the ISA.

Since the Applicant did not paid additional search fees the examination has been
limited to the first invention mentioned.

Re ltem V
Reasoned statement under Article 35(2) with regard to novelty, inventive step r

industrial applicability; citations and explanations supporting such statement
1. Reference is made to the following documents:

D1: WO 98 40055 A

D2: TETRAHEDRON., vol. 48, no. 12, 1992, pages 2313-2324

D3: TETRAHEDRON LETTERS., vol. 34, no. 7, 1993, pages 1111-1114,

D4:. CHEMICAL ABSTRACTS, vol. 52, no. 15, 1958, abstract no. 12838f

DS: CHEMICAL ABSTRACTS, vol. 45, no. 19, 1951, abstract no. 8453Db,

D6: CHEMICAL ABSTRACTS, vol. 48, no. 18, 1955, abstract no. 12291d

D7: CHEMICAL ABSTRACTS, vol. 50, no. 20, 1956, abstract no. 14523i

D8: CHEMICAL ABSTRACTS, vol. 96, no. 13, 1982, abstract no. 104715k

D9: CHEMICAL ABSTRACTS, vol. 105, no. 21, 1986, abstract no. 186897n
D10: DATABASE CROSSFIRE BEILSTEIN [Online], Database-Accession no.
1723420 (BRN)

D11: DATABASE CROSSFIRE BEILSTEIN [Online), Database-Accession no.
7914440 (BRN)

D12: DATABASE CROSSFIRE BEILSTEIN [Online], Database-Accession no.
1770439 (BRN)

D13: DATABASE CROSSFIRE BEILSTEIN [Online], Database-Accession no.
8073128 (BRN)

D14: FR-A-1 377 736 cited in the application

D15: WO 00 76958 A

D16: WO 98 17627 A

D17: WO 01 88101 A

1. Novelty
The present examination is based on the subject-matter of claims 1 and 9 wherein

Form PCT/Separate Sheet/408 {Sheet 2) (EPO-Apifl 1997)
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when R1 is hydrogen, R2 is not hydrogen (see ltem lll, point 2), consequently
documents D2-D14 are not considered to be novelty destroying documents anymore.
Those documents refer to compounds according to formula (I) wherein R1 and R2 are
both hydrogen. Document D1 describes compounds falling under the scope of claim 3
on file (invention 2). However, the present examination is based on the first invention
(claims 1, 2, 4, 6, 9 partly and 14 partly) only, therefore it is not a novelty destroying
document.

Documents D15-17 disclose gamma aminobutyric acid derivatives which differ from the
claimed compounds by the presence of an additional -CH2- group between the amino
and the carboxylic group according to formula (1) of claim 1.

2. Inventive step

According to the application (see especially page 1, first paragraph and pages 29-32 of
the description) the problem underlying the invention is to provide compounds useful in
the treatment of a variety of psychiatric, pain, convulsive or neurodegenerative
disorders. It should be noted that the mode of action of compounds is an intrinsic
property of the compounds and cannot be a base for an inventive step
acknowledgement.

Documents D1, D15-17 are relevant prior art for the evaluation of an inventive step,
since these documents refer to amino carboxylic derivatives useful in the treatment of a
variety of psychiatric, pain, convuisive or neurodegenerative disorders.

Document 17 represents the closest prior art, since it also discloses the ability of
GABA, which is an amino carboxylic compound, to bind to the alpha-2-delta subunit of
a calcium channel.

The application as filed does not contain any biological data showing that the problem
as defined above has actually been solved by the claimed compounds in an
unexpected manner. An inventive step for the subject-matter of claims 1, 2, 4, 6, 9 and
14 can thersfore not be acknowledged.

fForm PCT/Separate Sheet/408 (Gheet 3) (EPO-April 1097)
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TETRAHEDRON LETTERS.,

vol. 34, no. 7, 1993, pages 1111-1114,
XP8682242303

OXFORD &B

page 1112

X ;.‘;IE_E’IB{IICAL ABSTRACTS, vol. 52, no. 15,
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abstract no. 12838f,

YA. L. GOL'DFARB ET AL.: "Synthesis of
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abstract

& ZHUR. OBSHCHEI KHIM.,

vol. 28, 1958, pages 213-222,

X ;:.;I!_E,IllICAL ABSTRACTS, vol. 45, no. 19,
Columbus, Ohio, US;

abstract no. 8453b,

¥. M. RODIONOV ET AL.:. "The Hoffmamn
reaction..." .
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abstract

& IZVEST. AKAD. NAUK S.S.S.R., OTDEL.
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X II:gSEIgICAL ABSTRACTS, vol. 49, no. 18,
Columbus, Ohio, US;

abstract no. 12291d,

6. M. BORODINA ET AL.: "Synthesis of some
derivatives of aliphatic beta-amino
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page 12291; colum 1;

Xp882242306

abstract

& ZHUR. OBSHCHEI KHINM.,

vol. 24, 1954, pages 1265-1207,
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(I:!Qigl!sICAL ABSTRACTS, vol. 56, no. 20,
Columbus, Ohio, US;

abstract no. 145231,

V. M. RODIONOV ET AL.: “"Synthesis and
separation of diastereoiscmeric
gamma-ethy) -beta-aminocaprylic acids and
their derivatives.”

page 14523; colum 1;

XPeg2242367

abstract

& ZHUR. OBSHCHEI KHIM.,

vol. 26, 1956, pages 793-797,

%lgICAL ABSTRACTS, vol. 96, no. 13,
Columbus, GOhio, US;

abstract no. 184715k, .

SLOPJANKA, MARION ET AL.: “Thiocarbonyl
o]eﬁr;g;ion.; 2

page 757; colum 2;

XP662242368

abstract

& LIEBIGS ANN. CHENM., )

vol. 12, 1981, pages 2258-2265,

CHEMICAL ABSTRACTS, vol. 165, ne. 21,

1986

Columbus, Ohio, US;

abstract no. 186897n,

GRIFFITH OWEN W. ET AL.: °®Liquid

chromatographic separation of enantiomers

of beta-amino acids using a chiral

stationary phase."”

page 357; column 1;

XPBe2242369

abstract

& J. CHROMATOGR.,

VO]. 362. "o- 3. 1986l mges 345-352.
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X DATABASE CROSSFIRE BEILSTEIN [Online) 1
BEISTEIN INSTITUT ZUR FOERDERUNG DER
:IAI?;‘IISEIEEN WISSENSCHAFTEN, FRANKFURT AM
Datal':ase-Accession no. 7914448 (BRN),
XPo92242311
& SYNTH. COMMUN.,
vol. 28, no. 2, 1998, pages 219-224,
X DATABASE CROSSFIRE BEILSTEIN [Online] 1
BEILSTEIN INSTITUT ZUR FOERDERUNG DER
ﬂﬁlsggiﬂ WISSENSCHAFTEN, FRANKFURT AM
Dataﬁase-Accession no. 1776439 (BRN).
Xpe82242312
l m- OchH- ml“'.

vol. 24, 1954, page 1265
X DATABASE CROSSFIRE BEILSTEIN [Online] 1
BEILSTEIN INSTITUT ZUR FOERDERUNG DER
ﬁzﬁl SgEEH WISSENSCHAFTEN, FRANKFURT AM
Database-Accession no. 8673128 (BRN),
XPo62242313
& BIOORG. MED. CHEM.,
vol. 6, no. 16, 1998, pages 1767-1739,
X FR 1 377 736 A (HOFFMANN LA ROCHE & 1
COMPAGNIE) 6 November 1964 (1964-11-86)
cited in the application
claims 1.4

A WO 60 76958 A (BRYANS JUSTIN STEPHEN 1,9

sSCHELKUN ROBERT MICHAEL (US);: WARNER

LAMBER) 21 December 2060 {2608-12-21)

abstract; claims 1,15-25

A WO 98 17627 A (BRYANS JUSTIN STEPHEN 1,9
+HORWELL DAVID CHRISTOPHER &iB;. KNEEN

CLARE) 30 April 1998 (1998-64-38)

abstract

A | Wo el 88181 A (WARNER LAMBERT CO 3SU TI 1,9
ZHI (US)) 22 November 2081 (2661-i1-22)
claims 1-18
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Although claims 16-13 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.
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 218

1. Claims: 1,2,4,6,9 partially, 14 partially

Provision of compounds according to formulae (1), IA, IA-1
and 1A-2 useful for treating psychiatric, pain, conwulsive
or neurodegeneratfve disorders

2. Claims: 3,5,9 partially, 14 partially

Provision of compounds according to formulae (11) useful for
:l:reagng psychiatric, pain, convulsive or neurodegenerative
isorders

‘ 3. Claims: 7, 9 partially, 14 partially

Provision of compounds according to formula (III) useful for
Era:;ng psychiatric, pain, convulsive or neurodegenerative
sorders

4. Claims: 8, 9 partially, 14 partially
Provision of compounds according to formula (IV) useful for

treating psychiatric, pain, convulsive or neurodegenerative
disorders




Intemational Application No. PCT/IB 03 /08976

FURTHER INFORMATION CONTINUED FROM PCTASA/ 2190

Continuation of Box 1.2
Claims Nos.: 1 partially , 9 partially

The initial phase of the search for the first invention revealed a very
large number of documents relevant to the issue of novelty, only a few of
them have been cited in the search report. So many documents were
retrieved that it is impossible to determine which parts of the claim(s)
may be said to define suhject-matter for which protection might
legitimately be sought (Article 6 PCT). For these reasons, a meaningful
search over the whole breadth of claim 1 and 9 1s impossible.
Consequently, the search has been restricted by introducing the

@ disclaimer of claim 2 in claim 1 namely: when R1 s hydrogen, R2 s not

hydrogen.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out 2
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 11 procedure.

Y
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Bogota D C

Doctor(a)

CARLOS R. OLARTE.

Apoderado(a)

WARNER LAMBERT COMPANY LLC

REFERENCIA: Radicacion N° 04-95022
Solicitud intemacional PCT/IBQ3/00976
Fecha inicio fase nacional 28/10/2004

Tramite 011
Evento 379
Actuacion 416
Oficio N° 1496
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, retiine los requisitos de forma establecidos en
los articulos 26 y 27 de la Decisién 486, de la Comisién de la Comunidad Andina, y
en las demas disposiciones vigentes sobre la materia, se envia el extracto de la
solicitud a la oficina de comunicaciones para efecto de su publicacién en la Gaceta
de Propiedad Industrial, conforme lo establece el articulo 40 de la Dacision 486.

Campl s e A
D:;pe:s;ogoté DC, 9 0 SEL. ﬂM

ALIX CARMENZA ZESPEDES DE VERGEL
Jefe Division de Nuevas Creaciones.
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