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| DATOS DEL SOLICITANTE
A{‘

(71) Nombresy Apellidos o Razén Social WARNER LAMBERT COMPANY

[

No. de Identificacién

Representante Legal (Persona Juridica)

Pais de Domicilio EE.UU

New Jersey

Departamento b Estado .
| | 201 Tabor Road

Wrmcién .

Morris Plains

Ciudad

Teléfono

(74 DATOS DEL APODERADO A 1
RODOLFO RODRIGUEZ MADRID

Nombre

. Transv.6 No. 27-10 Pent-House Edificio Antares
Direccion y Domicilio ' .

SANTAFE DE BOGOTA 3-417003

Ciudad Teléfono

_ DATOS DEL INVENTOR _
; BELLIOTTI,THOMAS RICHARD; BRYANS,JUSTIN STEPHEN

(72) Nombre del Inventor (es) EXHATO,THOEZO VICTOR; OSUMA,AUGUSTINE TOBI;
5 SCHELKUN, ROBERT MICHAEL; SCHWARZ,ROY DOUVILLE;

THORPE,ANDREW JOHN; WISE,LAW'REN.CE DAVID;

5 . WUSTROW,DAVID JUERGEN; YUEN, PO-WAIL; .
Identificacién - Ciudadanos_de; EE UU_' ___ IGERIAEE.UU:E : 1

GRAN BRETANA:EE.UU:EE.UU:GRAN BRETANA b arsenlechase, West
Direccién 6125 Lodi Lane, Michigan 48176 EUA; Dean Cottage, 3 W.,Balsham CB1 6DZ GB; Edgemill Way,-g‘teeplcuhase, eS'
Cherter, PA 19382,EUA; Paddock Place No.202, Michigan 48108, EUA; 2435 Carriage Way, Michigan 48197, EUA;
Lake Crest Drive, Michigan 48189, EUA; 570 Landigs Boulevard, Michigan 48103, EUA; 1241 Bamster, Michigan

48105, EUA,; 5101 John Homes Road, Michigan 48103, EUA; 2178 Maple Circle, Michigan 48108, EUA.
Ciudad _ , ‘ Teléfono
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RESUMEN CON EL OBJETO Y LA FINALIDAD DE LA INVENCION

iLa. presente invencidn es una serie de &cidos 3-propil gamma aminobutirices.

jﬁlono:- y disustituidosde laférmula I R2 '/C02H
N ]

1

Los compuestos son dtiles como agentes terapéuticos en el tratamiento de

epilepsia, ataques de desmayo, hipoquinesia; transtornos craneanos, tras-

— - Tz Y : '
tornos neurodegenerativos, depresid; ansiedad, panlco, dolor, trastornos

neuropatoldgicos, artritis, trastornos del suefio, IBS, y daifio gastrlco. {
Los métodos para preparar los compuestos y 1os productoa intermedios itiles
son tambien parte de la invencidn. , . S S |

s ” b
o4

ANEXOS DE LA SOLICITUD
Certificado de Existencia y Representacxon Legal cuando ¢l solicitante sea i Persona Jundlca

Los poderes debldamente otorgados, 0 menclén de su protocohzaclén antela SIC (Pr otoco No .
~17877 de 0ct.22/97)

Recibo de la tasa respectiva

Recibo de 1a tasa por concepto de excedente de palabras en la publicacién

Si se reivindica prioridad Andina: SI

Copiade la primerasolicitud

DD.DE!H

Traduccidn oficial o

Si sereivindica prioridad Unionista:_

i

Copia certificada de la primera solicitud:
~ Nota: Debe presentaxse dentro de los tres (3) mmas,oontadosaparur de la fecha de radicacién de la solicitud posumor

Traduccién sunple

Capitulodescriptivo

Dibujos, planos necssarios

Capitulo reivindicatorio

Tarjeta archivo proi)ietaxjios segin fermatd B | f
Tarjeta archivo temético segiin formato

‘IvExtracto para publicacién segin forrnato

Arte final 12x 12 ems Y.6x6 cms
Otros Documentos
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ACIDOS 3-PROPILGAMMA-AMINOBUTIRICOS MONO- Y DISUSTITUIDOS

ANTECEDENTES DE LA INVENCION

-~

Compuestos de la férmula

HQN*——cr-127c——c1~12———-c00111
(1

o

Z)n

donde R; es hidrdgeno o un radical de alquilo inferior y n es
4, 5, o 6 son conocidos en la Patente de los Estados Unidos N°
4.087.544. Los uscs revelados son: efecto protector contrq/
talambres inducidos. por cardiazol; las enfermedade'
cerebrales, epilépsia, ataques de desmayo, hipoquiﬁesia, ‘L
traumas craneanos; y mejora en las funciones cerebrales. Los
compuestos son utiles en pacientes geridtricos. Las patentes

se incorporan en la presente a modo de referencia.

Compuestos de la férmula

R3 R |
|
HHNCI-C-CHpCOOH
|

R

—

. /
4.024.175 y su Patente divisional de los Estados Unidos N° '

/



i
1

0 una sal farmacéuticamente aceptable de los mismos doﬂde R, es
un grupo alquilo recto o ramificado con 1 a 6 épomos de
carbono, fenilo o cicloalquilo con 3 a 6 atomos de carbono; R-
es hidrdégeno o metilo; 3y Ry es hidrégeno, o carbo%ilo son

conocidos en la Patente de los Estados Unidos N° 5.563.175 vy

sus varias divisiones. Estas patentes se incorporan a la

presente a modo de referencia.

RESUMEN DE LA INVENCION

SRR o
it

|
Los compuestos de la presente invencién son aquelﬂo de la

Formula I

|

F /\)\/‘\'”z |

H3C ‘
R}

o una sal farmacéuticamente aceptable de la misma donde:;
i3 i

R; es hidrdbégeno, alquilo recto o ramificado de 1 a 6 étbmos de

carbono o fenilo;

R, es élquilo recto o ramificado de 1 a 8 atomos de carbono,
alquenilo recto o ramificado de 2 a 8 atomos de car#ono,

cicloalquilo de 3 a 7 &tomos de carbono,

——




alcoxi de 1 a 6 A&tomos de carbono,
—alquilcicloalqﬁilo,
-alquilalcoxi,
-alquil OH,
-—alquilfenilo,
~alquilfenoxi,
-fenilo o fenilo sustituido; y
|
R' es un alquilo recto o ramificado de 1 a 6 atomos de carbono

o fenilo cuando R® es metilo.

Los compuestos preferidos son los de la Férmula I donde R'
es hiarégeno, y R® es alquilo. :

Otros compuestos preferidos son los de la Fbérmula I aonde
R' es metilo, y R es alquilo. i

Otros compuestos aun preferidos son los de la Férmila I

donde R!' es metilo, y R” es metilo o etilo. !

Los compuestos especialmente preferidos se seleccionaﬁ de:
Acido 3-Aminometil-5-metilheptanoico;

Acido 3-Aminometil-5-metil-octanoico;

Acido 3-Aminometil-5-metil-nonanoico;

Acido 3-Aminometil-5-metil-decanoico;

Acido 3-Aminometil-5-undecanoico;

Acido 3-Aminometil-5-metil-dodecanoico;




Acido
Acido
Acido
Acido
 Acido
Acido
Acido
Acido
Acido
Acido
"Acido
Acido
Acido

Acido

Otros

Acido
Acido
Acido
Acido
Acido

Acido

3-Aminometil-5-metil-tridecanoico;
3-Aminometil-5-ciclopropil~-hexanoico;
3-Aminometil-5-ciclobutil-hexanoico;
3-Aminometil-5-ciclopentil-hexanoico;
B—Aminometil—5—ciciohexil—hexanoico;
3-Aminometil-5~-trifluorometil-hexanoico;
3-Aminometil-5-fenil-hexanoico;
3-Aminometil—5—(2—clorofenil)—hexanoico;
3-Aminometil-5-(3-clorcocfenil)-hexanoico;
3-Aminometil-5-(4-clorofenil)-hexanoico;
3-Aminometil-5-(2-metoxifenil)-hexanoico;
3—Amin6metil—5—(3—metoxifenil)—hexanoico;
3-Aminometil-5- (4-metoxifenil)-hexanoico;

3~Aminometil-5-(fenilmetil)-hexanoico;
compuestos aun mas preferidos son:

(3R, 4S) -3-Aminometil-4, 5-dimetil-hexanoico;
-3-Aminometil-4, 5-dimetil-hexanoico;

(3R, 4S)-3-Aminometil-4, 5-dimetil-hexanoico MP;
(3R, 48)-3-Aminometil-4, 5-dimetil-hexanoico;
(3R, 4R) -3-Aminometil-4, 5-dimetil-hexanoico MP;
3-Aminometil-4-isopropil-hexanoico;

}

- e




)/ | ?

Acido 3-Aminometil-4-isopropil-heptanoico; i
Acido 3-Bminometil-4-isopropil-octanoico; ' ’
Acido 3—Amihometil—4—isopropil—nonanoico;

Acido 3-Aminometil-4-isopropil-decanoico; y

Acido 3-Aminometil-4-fenil-5-metil-hexanoico;

Otros compuestos especialmente preferidos se seleccionan de:

Acido (3S,5S)-3-Aminometil-5-metoxi-hexanoico;

Acido (3S,5S)-3-Aninometil-5-etoxi-hexanoico;
Acido (3S,5S)-3-Aminometil-5-propoxi-hexanoico;
Acido (3S,5S)-3-Aminometil-5-isopropoxi~hexanoico;
Acido (3S,5S)-3-Aminometil-5-terc-butoxi-hexanoico; »
Acido (3S,5S8)-3-Aminometil-5-fluorometoxi-hexanoico;

Acido (3S,5S)-3-Aminometil~-5-(2-fluoro-etoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(3,3,3-trifluoro-propoxi)-
hexanoico;

Acido (3S,58)-3~-Aminometil-5-fenoxi-hexanoico;

Acido (3S,5S8)-3-Aminometil-5-(4-cloro-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(3-cloro-fenoxi)-hexanoico;
Acido (3S,5S8)-3-Aminometil-5-(2~cloro-fenoxi)-hexanoico;
Acido (3S,5S8)-3-Aminometil-5-(4-fluoro-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(3-fluoro-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(2-fluoro-fenoxi)-hexanoico;

Acido (3S,5S)-3-Aminometil-5-(4-metoxi-fenoxi)-hexanoico;




Acido (3S,5S)-3-Aminometil-5- ({3-metoxi-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5- (2~metoxi-fenoxi)-hexanoico;
Acido (3S,58)-3-Aminometil-5- (4-nitro-fenoxi)-hexanoico; |
Acido (3S,5S)-3-Aminometil-5-(3-nitro-fenoxi)-hexanoico;
Acido (3S,5S8)-3-Aminometil-5-(2-nitro-fenoxi)-hexanoico;
Acido (3S,SS)—B—Aminometil—6~hidréxi~5—metil—hexanoico; 2
Acido (3S,5S8)-3-Aminometil-6-metoxi-5-metil-hexanoico;

Acido (3S,5S)-3-Aminometil-6-etoxi-5-metil-hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil-6-propoxi-hexanoico;
Acido (3S,5S)-3-Aminometil-6-isopropoxi-5-metil-hexanoico;
Acido (BS,SS)—3—Aminometil—6—terc—butoxi—5—metil—hexanoico;y
Acida (38,SS)—3—Aminometil~6—Eluorometoxi—S—metil—hexanoico;
Acido (BS,SS)—3—Aminometil—6—(2—fluoro—etoxi)—5—métil—
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil-6-(3,3,3,-trifluoro- E;

propoxi)-hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil-6-fenoxi-hexanoico; ‘
Acido (3S,5S)-3-Aminometil-6-(4-cloro-fenoxi)-5-metil- %
hexanoico; ~
Acido (3S,5S)-3-Aminometil-6-(3-cloro-fenoxi)-5-metil- |
hexanoico; i
Acido (3S,58)-3-Aminometil-6-(2-cloro-fenoxi)-5-metil-

hexanoico; : ;



Acido (3S,5S)-3-Aminometil-6- (4-fluoro-fenoxi)-5-metil-

[

hexanoico;
Acido (3S,5S)-3-Aminometil-6-(3-fluoro-fenoxi)-5-metil~
hexanoico;
Acido (3S,58)-3-Aminometil-6-(2-fluoro-fenoxi)-5-metil-
hexanoico;

Acido (3S,5S8)-3-Aminometil-6- (4-metoxi-fenoxi)-5-metil-

hexanoico;

Acido (3S,5S)-3-Aminometil-6-(3-metoxi-fenoxi)-5-metil-
hexanoico;

Acido (38,55);3—Aminometil—6—(2—metoxi—fenoxi)—5—metil—
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6—(4—trifluoro$etil—
fenoxi)-hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6-(3-trifluorometil-
fenoxi)-hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6-(2-trifluorometil-
fenoxi)-hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6-(4-nitro-fenoxi)-
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6-(3-nitro-fenoxi)-
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6-(2-nitro-fenoxi) -

hexanoico;




Acido (3S,5S)-3-Aminometil-6-benziloxi-5-metil-hexanoico;
Acido (3S,5S)-3-Aminometil-7-hidroxi-5-metil-heptanoico;
Acido (3S,58)-3-Aminometil-7-metoxi-5-metil-heptanocico;
Acido (3S,58)-3-Aminometil-7-etoxi-5-metil-heptancico;

Acido (3S,5S)-3-Aminometil-5-metil-7-propoxi-heptanoico; '
Acido (3S,58)—B—AminometilF7risopropoxi—5-metil—heptanoico;
Acido (3S,SS)—3—Aminometil—7—terc—butoxi—5—metil—heptanoico;‘
Acido (3S,SS)—3—Aminometil—7—fluorometoxf—5~metil—heptanoico;i
Acido (3S,5S8)-3-Aminometil-7-(2-fluoro-etoxi)-5-metil-
heptgnoico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(3,3,3-trifluoro-
propoxi)-heptanoico;

Acido (BS,SS)~3—Aminometil—7—benziloxi—S—metil—heﬁtanoico;
Acido (3S,5S)~-3-Aminometil-5-metil-7-fenoxi~heptanoico;

Acido (3S,5S)~-3-Aminometil-7-(4-cloro~fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)~-3-Aminometil-7-(3-cloro~fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)~3-Aminometil-7-(2-cloro-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)~-3-Aminometil-7-(4-fluoro-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(3-fluoro-fenoxi)-5-metil-

heptanoico;

;e




Acido (3S,5S)-3-Aminometil-7-(2-fluoro-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S8)-3-Bminometil-7-(4-metoxi~fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(3-metoxi-fenoxi)-5-metil-
heptancico;

Acido (38,5S)-3-Aminometil-7-(2-metoxi-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(4-trifluorometil-
fenoxi)-heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(3-trifluorometil-
‘fenoxi)-heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7- (2—trifluorox{xetil—
‘fenoxi)~heptanoico:

Acido (3S,5S)-3-Aminometil-5-metil-7-(4-nitro-fenoxi)-
heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(3-nitro-fenoxi)-
heptanoico;

Acido (3S,5S)-~3-Aminometil-5-metil-7-(2-nitro-fenoxi) -
heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-6-fenil-hexanoico;
Acido (3S,5S)-3-Aminometil-6-(4-cloro-fenil)-5-metil-

hexanoico;




Acido (3S,5S)-3-Aminometil-6-(3-cloro-fenil)-5-metil-

hexanoico;

Acido (3S,5S)-3-Aminometil-6-(2-cloro-fenil)-5-metil-

hexanoico;

Acido (3S,5S)-3-Aminometil-6-(4-metoxi-fenil)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6- (3-metoxi~fenil)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6-(2-metoxi-fenil)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6~-(4-fluoro-fenil)-5-metil-
hexanoico;

Acido (38,58)—3—Aminometil—6—(3—fluoro—fenil)-S—métil—
hexanoico;

Acido (3S,5S)-3-Aminometil-6- (2-fluoro-fenil)-5-metil-
hexanoico;

Acido (3S,5R)-3-Aminometil-5-metil-7-fenil-heptanoico;
Acido (3S,5R)-3-Aminometil-7-(4-cloro-fenil)-5-metil-

heptanoico;

Acido (3S,5R)-3-Aminometil-7-(3-cloro-fenil)-5-metil-

heptqnoico;

Acido (3S,5R)—3—Aminométil—7—(2-cloro—fenil)—5—metil—

heptanoico;




Acido (3S,5R)-3~Aminometil-7-{(4-metoxi-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(3-metoxi-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Bminometil-7-(2-metoxi~fenil)~5-metil-
" heptanoico;

Acido (3S,5R)-3-Aminometil-7-(4-fluoro-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(3-fluoro-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(2-fluoro-fenil)-5-metil-
‘heptanoico;

Acido (3S,5R)-3-Aminometil-5-metil-oct-7-enoico;

Acido (3S,5R)-3-Aminometil-5-metil-non-8-enoico;

Acido (E)-(3S,5S)-3-Aminometil-5-metil-oct-6-enoico;
Acido (Z)-(3S,5S8)-3-Aminometil-5-metil-oct-6-enoico;
Acido (2)-(3S,5S8)-3-Aminometil-5-metil-non-6-enoico;
Acido (E)-(3S,58)-3-Aminometil-5-metil-non-6-enoico;
Acido (E)-(3S,5R)-3-Aminometil-5-metil-non-7-enoico;
Acido (Z)-(3S,5R)-3-Aminometil-5-metil-non-7-enoico;
Acido (2Z)-(3S,5R)-3-Aminometil-5-metil-dec-7-enoico;
Acido (E)-(3S,5R)-3-Aminometil-5-metil-undec-7-enoico;
Acido (3S,5S8)-3-Aminometil-5, 6, 6-trimetil-heptanoico;

Acido (3S,5S8)-3-Aminometil-5, 6-dimetil-heptanoico;




Acido
Acido
Acido

Acido

Otros

Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido

Acido

(3S,58) -3-Aminometil-5-ciclopropil-hexanoico;
(3S,5S8)-3-Aminometil-5-ciclobutil-hexanoico;
(35,58)-3-Aminometil-5-ciclopentil-hexanoico; vy

(35, 5S)~-3-Aminometil-5-ciclohexil-hexanoico;
compuestos aun mas preferidos son:

(3S,5R)-3-Aminometil~5-metil-heptanoico;

(3S, 5R) -3-Aminometil-5-metil-octanoico;

{35,5R) -3-Aminometil~5-metil-nonanoico;

(3S, 5R) -3-Aminometil-5-metil-decanoico;

(38, 5R) -3-Aminometil-5-metil-undecanoico;

{3S, 5R) -3~-Aminometil-5-metil-dodecanoico;

(38, 5R) -3-Aminometil-5, 9- dimetil-decanoico;

(38, 5R) -3-Aminometil-5, 7-dimetil-octanoico;

(38, 5R) -3-Aminometil-5, 8-dimetil-nonanoico;
(3S,5R)-3-Aminometil-6-ciclopropil-5-metil-hexanoico;
(35, 5R) -3-Aminometil-6-ciclobutil-5-metil-hexanoico;
{3S,5R) -3-Aminometil-6-ciclopentil-5-metil-hexanoico;
(38, 5R) ~3-Aminometil-6~ciclohexil-5-metil-hexanoico;
(3S,5R)-3-Aminometil-7-ciclopropil-5-metil-heptanoico;
(3S, 5R) ~3-Aminometil-7-ciclobutil-5-metil-heptanoico;
(3S,5R) -3-Aminometil-7-ciclopentil-5-metil-heptanoico;

(3S, 5R) -3-Aminometil-7-ciclohexil-5-metil-heptanocico;

//3
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Acido (3S,5R)-3-Aminometil-8-ciclopropil-5-metil-octanoico;
Acido (3S,5R)—3—Aminometil—8~ciclobutil—5—metil~octanoico;W
Acido (38,5R)—3—Aminometil—8—ciclopentil—5—metil—octanoico{
Acido (BS,SR)—3~Aminometi1—87ciclohexil—5—metil—octanoico;:
Acido (3S,5S)-3-Aminometil-6-fluoro-5-metil-hexanoico;
Acido (3S,55)-3-Aminometil-7-fluoro-5-metil-heptanoico;
A;ido (3S, 5R) -3~-Aminometil-8-fluoro~-5-metil-octanocico;
Acido (3S,5R)-3-Aminometil-9-fluoro-5-metil-nonanoico;
Acido (BS,SS)—3—Aminometil—7,7,7—trifluoro~5—metil~heptanoi¢o;
Acido (BS,5R)—3—Aminometil—8,8,8—trifluoro—5—metil—octanoico?
Acido (3S,5R)-3-Aminometil-5-metil-8~fenil-octanoico; j
Acido (3S,58)-3-Aminometil-5-metil-6-fenil-hexanoico; y |
Acido (BS,SR)—3-Aminometil—5—metil-7—fenil—heptangico.

La invencidén es también una composicién farmacétuica qpe
comprende una cantidad terapéuticamente efectiva de uno o més
compuestos de la Férmula I y un portador farmacéuticamenﬁe

aceptable.

Los compuestos de la invencién son utiles en el
tratamiento de la epilepsia, ataques de desmayo, hipoquinesia,

. I
trastornos craneanos, trastornos neurodegenerativos,

depresidn, ansiedad, panico, dolor, trastornos

4
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neuropatoldgicos, artritis, trastornos del suetio, sindrome' del

intestino irritable (IBS), y lesidén géastrica.

DESCRIPCION DETALLADA DE LA INVENCION !
Los compuestos de la presente invencidén son adcidos 3-
propil gamma-aminobutiricos como se muestra en la F()rmula{; I
mas arriba.

Los términos son como se describen més adelante o comoise
presenfan en la memoria descriptiva. |

El término alquilo o alquenilo es un grupo recto: o
ramificado de 1 a 8 atomos de carbono o 2 a' 8 atomos de
carbono incluyendo pero sin limitarse a metilo, etilb,
propilo, n-propilo, isopropilo, butilo, 2-butilo, terc—butil%,
y octilo. El alquilo puede ser no sustituido o sustituido pdr

1 a 3 atomos de fluor. Los grupos preferidos son metilo %y

etilo.

El cicloalquilo es un grupo ciclico de 3 a 7 Aatomos de
carbono.
Los grupos bencilo y fenilo pueden ser no sustituidos o

sustituidos con 1 a 3 grupos cada uno seleccionado
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independientemente de haldgeno, especialmente fluoro, alcoxi,

alquilo, y amino.

El haldgeno incluye fluor, cloro, bromo, e yodo.

El alcoxi es como se describe més arriba para alquiloJ

Debido a que los. aminoadcidos son anfdéteros, sales
farmacoldégicamente compatibles cuando R es hidrdégeno pueden
ser sales de Aacidos organicos o inorgdnicos apropiados, 1por

ejemplo, clorhidrico, sulfurico, fosfdérico, acético, oxalico,

lactico, citrico, malico, salicilico, maldnico, maleico,

succinico, y ascdrbico. Comenzado de los  Thidréxidos o
carbonatos, sales con metales alcalinos o) metales
alcalinotérreos, por ejemplo, se forman sodio, potasio,

magnesio o calcio. Las sales con iones de amonio cuaternario
también se pueden preparar con, por ejemplo, el ion

tetrametil-amonio. i

i

Las prodrogas de los compuestos I-VIII se incluyen en el
alcance de la presente invencidn. Los ésteres aminoacilo-

'

glicélico y -léctico son conocidos como prodrogas de
aminoacidos (Wermuth C.G., Chemistry and Industry, 1980:433-
435). E1l grupo carbonilo de los aminoacidos se puede

esterificar por medios conocidos. Las prodrogas y las drogas

suaves son conocidas en el arte (Palomino E., Drugs of the

3
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Future, 1990,;15(4) :361-368) . Las ultimas dos citasf se

incorporan en la presente a modo de referencia. ‘

i La eficacia de una droga administrada oralmente depépde
- del transporte eficiente de la droga a través del epitelio
1 mucoso y su estabilidad én.la circulacién enterohepética. ﬁas
} drogas que son eficaces después de 1la administracipn
parenteral pero menos eficaces oralmente, o cuya vida media
plasmatica se considera demasiado corta, pueden modificar%e

quimicamente en una forma de prodroga. ‘

Una prodroga es una droga que ha sido quimicamente

t

modificada y puede ser bioldgicamente inactiva en su lugar de

\

accién, pero que puede ser degradada o modificada por uno o’
mas procesos enzimadticos u otros procesos in vivo a una forma

bioactiva parental.

Esta droga quimicamente modificada, o prodroga, debe tener
un perfil farmacocinético diferente a la base, permitiendo una
‘absorcién mas facil a través del epitelio mucoso, una mejor i
formylacién de sal y/o solubilidad, estabilidad sistémica
mejorada (para un aumento en la vida media plasmatica, por

ejemplo) . Estas modificaciones quimicas pueden ser:
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derivados de éster o amida que se pueden separar, por
ejemplo, por esterasas o lipasas. Para derivados de éster,

el éster deriva del grupo funcional &cido carboxilico de

i

la molécula de la droga por medios conocidos. Para los
derivados de amida, la amida puede derivar del ¢rupo

funcional &cido carboxilico o el grupo funcional amina de

la molécula de la droga por medios conocidos.

[

Péptidos que pueden reconocerse por proteinasas
especificas o no especificas. Un péptido puede unirse con
la molécula de la droga a través de una formacién  de
enlace amida con el grupo funcional amina o éacido

carboxilico de la molécula de 1la droga por medios

3

1

conocidos.

derivados que se acumulan en un lugar de accidén a través

de la selecciona de membrana de una forma de prodroga o

forma de prodroga modificada,
cualquier combinacidén de 1 a 3.

)

La 1investigacién actual en experimentos animales Ha

mostrado que la absorcién oral de ciertas drogas puede

aumentarse por la preparacidén de sales cuaternarias "suaves"”.

v

La sal cuaternaria se denomina sal cuaternaria "suave" ya que;

a diferencia de las sales cuaternarias normales, por ejemplo,

R-N"(CHs) 3, se puede liberar la droga activa en la hidrolisis.

.

L



Las sales cuaternarias "suaves” tienen propiedades fisicas
comparadas con la droga base o sus sales. La solubilidad de
agua se puede aumentar en comparacién con otras sales, tal

i

como el clorhidrato, pero méds importante puede haber una
absorcién aumentada de .la droga desde el intestino. La
absorcién aumentada es probablemente debido al hecho de qué la
sal cuaternaria "suave" tiene prdpiedades de agente
tensocactivo y es capaz de formar micelas y pares de idnes
unionizadas con 4acidos biliares, etc., gque son .capacesé de

penetrar el epitelio intestinal méas efectivamente.  La

prodroga, después de la absorcién, se hidroliza réapidamente

t !

con la liberacidén de la droga parental activa.

Algunos de los compuestos de la presente invencidén pueden
existir en formas no solvatadas asi como también formas
solvatadas, incluyendo formas hidratadas. En general, las
formas solvatadas, que incluyen formas hidratadas, sén

equivalentes a formas no solvatadas y intentan incluirse

dentro del alcance de la presente invenciédn.

Los compuestos de la presente invencién incluyen todas las

formas enantioméricas y epiméricas asi como también las

1
mezclas apropiadas de las mismas. Por ejemplo, el compuesto

1
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del Ejemplo 1 es una mezcla de los cuatro esteroisdmeros
posibles. El compuesto del Ejemplo 6 es uno de los iséméros.
La configuracién de los centros de carbono del anillo
ciclohexano puede ser R o S en estos compuestos donde se pﬁede

definir una configuraciodn.

Se usé el ensayo de unién de radioligando gque ‘usa
[*H)gabapentina y la subunidad a»,8 derivada del tejido cerebtal
porcino (Gee N.S., Brown J.P., Dissanayake V.U.K., Offord U.,
Thurlow r., Woodruff G.N., "The Novel Anti-convulsant Drug,

Gabapentin, Binds to the a;0 Subunit of a Calcium Channel", J.

Biol. Chem., 1996;271:5879-5776) . t

-




Tabla 1

Estructura Unidén [3H]GBP Anticonvulsivo
" (ICu., nM) %Proteccién
: 1 hr ? hr
CO,H 0,218 iOO
NI,
/C02H
b

/\/(\/N‘f"m 0,04 %0, 100

Nil 0,206 0 20

~ (3(3211
En ensayo 0 20
NI'Iz
~ ///CC2H
i {
0,092 60 100:




A

La Tabla 1 muestra la afinidad de unién de los compuéstos

de la invencién de la subunidad a:d.

Los compuestos de’ la invencién se comparan = con

[y ¥ -

Neurontin®, una droga comercializada efectiva en el

tratamiento de trastornos taies como la epilepsia. Neurontin®
es acido 1-(aminometil)-ciclohexanaacético de la férmula
estructural

Nil, CO,!l
LTy T

N

La gabapentina (Neurontin®) es aproximadamente 0,10 La

0,12 pyM en este ensayo. Por esta razbén, se espera que 1l0os
compuestos de la presente invencidén exhiban propiedades
farmacolbgicas comparables con o mejores que la gabapentina.
o SR .

Por ejemplo, como agentes para convulsiones, ansiedad, vy

dolor. !

La presente invencién también se relaciona con el uso
terapéutico de los compuestos del mimético como agentes para

los trastornos neurodegenerativos.

-
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Tales trastornos neurodegenerativos son, por ejemplo, la
enfermedad de Alzheimer, corea de Huntington o 1la enfermedad

de Parkinson y Esclerosis Lateral Amiotrédfica.

La presente invencién también cubre el +tratamiento de
trastornos neurodegenerativos denominado lesién cerebral

aguda. Estos incluyen pero no se limitan a: apoplejia, trauma

cerebral, y asfixia.

[

La apoplejia se refiere a una enfermedad vascular cerebral
y también se puede referir como un incidente wvascular cerebral
(CVA) e incluye la apoplejia tromboembdlica aguda. La
apoplejia incluye 1isquemia focal y global. También, estén

incluidos ataques de 1isquemia cerebrales y otros problemas
vascqlares cerebrales acompafiados por 1isgquemia cerebral. Uﬁ
paciente que estd experimentando una endarterectomia dé
cardtida especificamente u otros procedimientos
cerebrovasculares o vasculares quirdirgicos en general, 01
procedimientos vasculares de diagndsticos que incluyen

1

angiografia cerebral y similares.

Otros incidentes son €l trauma cerebral, trauma de 1la
médula espinal, o lesidén de anoxia general, hipoxia,

hipoglucemia, hipotensidn, asi como también lesiones similares

23



observados durante los procedimientos de embolia, hiperfusién

e hipoxia.

La presente invencidédn seria Util en una gama de
incidentes, por ejemplo, durante la operacién de bypass
cardiaco, en -incidentes de hemorragia intracraneana, en

asfixia perinatal, en paro cardiaco, y estado epiléptico.

El dolor se refiere a agudo asi como también dolor
crénico.

Ei dolor agudo generalmente tiene poca vida y se asocia
con hiperactividad del sistema nervioso simpatico. Los
ejemplos son dolor posoperatorio y alodinia.

El dolor crénico generalmente se define como el dolor %ue
persiste de 3 a 6 meses e incluye dolores somatogénicosa Yy

dolores psicogénicos. Otro dolor es nociceptivo.

Aun otro dolor es causado por lesién o infeccidn de los
nervios sensoriales periféricos. Este incluye, pero no Se
limita al dolor del trauma nervioso periférico, infeccidén del
virus del herpes, diabetes mellitus, causalgia, avulsién de;

plexo, neuroma, amputacidén de miembros, y vasculitis. El dolor

neuropatico también es causado por la lesién del nervio por

’
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alcoholismo crdénico, infeccién del virus de inmunodeficiencia
humana, hipotiroidismo, uremia, o deficiencias vitaminicés. El
dolor neuropéatico incluye, pero no se limita al dolor céusado
por la lesién del nervio tal como, por ejemplo, el dolor que

padecen los diabéticos.

El dolor psicogénico es el que se presenta sin un o?igen
organico tal como dolor de la espalda inferior, dolor facial
atipico, neuropatia diabética, sindrome de la pierna inquieta,
neuralgia herpética y posherpética aguda, causalgia, avulsidn
del plexo braquial, neuralgia occipital, gota, miembro
amputado, ardor y otras formas de neuralgia, sind;ame de délor

neuropéatico e idiopéatico.

Un médico especialista podra determinar 1la situacidn
apropjada en la que los individuos son susceptibles a o corren
el riesgo de, por ejemplo, apoplejia asi como también padeéer
apoplejia de la administracién de métodos de la preseﬁte

invencidn.

También se espeta que los compuestos de la invencién sedn
Utiles en el tratamiento de la depresién. La depresidn puedé
ser el resultado de la enfermedad organica, secundaria al

estrés asociado con la pérdida personal, o idiopatica en
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origen. Existe una fuerte tendencia de ocurrencia familiar de
algunas formas de depresidn que sugieren una causa mecaniStica
para al menos algunas formas de depresién. El diagnéstiéo de
depresién se hace principalmente mediante cuantificacién de-
alteraciones en el humor del paciente. Estas evaluaciones del
humor generalmente soﬁ - realizadas por un médicor 0
cuantificadas por un neuropsicdlogo que usa escalas: de
clasificacién validadas, tal como la Escala de Clasificaéién
de la Depresidén de Hamilton o la Escala Breve de Clasificaéién
Psiquiadtrica. Se han desarrollado numerosas escalas para
cuantificar y medir el grado de alteraciones del humor len
pacientes con depresidén, tal como insomnio, dificultad coniia
concentracidén, falta de energia, sensaciones de inutilidad,ly
culpa. Los esténdares para el diagndéstico de depresidn aéi
como también todos los diagndsticos psiqﬁiétricos se
recolectan del Manual Diagnéstico y Estadistico de Trastornos
Mentgles (Cuarta Edicién) referido como el manual DSM-IV-R
publicado por la Asociacidén de Psiquiatria Americana, 1994. ,
La GABA es un neurotransmisor inhibitorio éon el sistema
nervioso central. Dentro del contexto general de inhibiciénf
parece posible que los miméticos de GABA disminuyan o inhiban’
la funcidén cerebral y por esta razén retarden 1la funcién yi

disminuyan el humor conduciendo a la depresidn.

’

)
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El hecho de que un agonista de la GABA o mimético de 1la
GABA funcione justo de la manera oOpuesta aumentando el h?mor,
y de este modo, sea un antidepresivo, es un nuevo concépto,

diferente de la opinién predominante de la actividad de 'GABA

hasta la fecha. . .

i

También se espera que los compuestos de la invencidédn sean

i

utiles en el tratamiento de trastornos del suefio. Los

trastornos del suefioc son malestares que afectan la capacidad

)

de quedarse dormidc y/o estar dormido, que involucra dormir

mucho, o que resulta en un comportamiento anormal asociado con

1

el suenio. Los trastornos incluyen, por ejemplo, insomnip,

desvelo asociado con la droga, hiperinsomnioc, narcolepsia,

sindromes de apnea del suefio, y parasomnias. ‘

v
'

!

. s, v g , . 3
Los compuestos de la invencidén son también uUtiles en el

tratamiento de la artritis.




Actividad Bioldgica

Tabla 2
Ejemplo Unién [°H]GBP Actividad Anticonvulsivo
(ICs0, ©M) ansiolitica* %Proteccién
% Preg. Act E
1l h 2.h
Pregabalina 0,218 100 100
Acido  (3S,4R).3-| 2,2 12 20 20
Amincometil-4, 5-
dimetil-
hexanoico |
Acido  (3S,4R)3- 1,7 58 20 0
Aminometil-4, 5-
dimetil- ;
hexanoico
Acido  (3S,4R) 3- 0,022 204 100 100 ‘*‘
Aminéﬁetil—4,5— .
dimetil- E
hexanoico E
Acido 3- 0,092 79 60 T00
Aminometil-5-
meti%heptanoico
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Tabla 2 (continuacién)
Ejemplo Unién [("H]GBP Actividad Anticonvuisivo
(ICsp, MM) ansiolitica* $Proteccidn
% Preg. Act ';‘
1h é h

Acido 3- 0,019 NT 40 1%,_00
Aminometil-5~
metiloctanoico
Acido 3~ 0,150 NT 0 d
Amningmetil-5- |
metildecanoico
Acido 3- 0,178 NT 40 50
Aminometil-5- |
metilnonanoico
Acido 3- 8,163 NT NT
Aminometil-5-
metilundecanoico
Acido  (3S,5R) 3~ En ensayo En ensayo 80 100
Aminometil~5- ‘
metil-heptanoico ;
Acido  (3S,5R)3- 0,012 160 100 100 "
Aminometil-5-
metil-octanoico i
clorhidrico

—— e



Tabla 2 (continuaciodn)
Ejemplo Unién [°H]GBP Actividad Anticonvuléivo
(ICs0, fM) ansiolitica* $Proteccion
% Preg. Act
i h 22h
Acido  (3S,5R)3- o,ozé 125,94 100 100
Aminometil-5-
metil-nonanoico
clorhidrico 1
Acido  {3S,5R)3- 0,0297 105,59 100 106
Aminometil-5- 1
metil;decanoico g
Acido  (3S,5S)3- En ensayo En ensayo 0 0
Aminometil-S- l
metil-heptanoica | |
Acido  (3S,5S)3- 1,2 15,6 0 20
Aminometil-5-
metil-octanoico
Acido  (3S,5S)3- En ensayo En ensayo 0 0
Aminometil->5-
metil-nonanoico

-
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Tabla 2 (continuacidn)
Ejemplo Unién [’H]GBP Actividad Anticonvuisivo
(ICsp, UM) ansiolitica* %Protecdién
% Preg. Act
1h 2 h
Acido 3- 9,08 NT 0 0
Aminometil-5-
metil-6-fenil-
hexanoico
Acido 3- >10 NT NT
Aminometil- ,
5,5,7—trimetil— ‘ |
octanoico 3
Acido  (3s,5S)3- 0,01230 135,38 100 100
Aminometil-5-
metil-octanoico
Acido 3- 0,359 NT NT

Aminometil—5,7-_
dimetil-

octanoico

- -



Tabla 2 (continuacidn)

Ejemplo Unién [°H]GBP Actividad | Anticonvulsivo
(ICso, M) ansiolitica* $Proteccién

% Preg. Act

1ih | 2n

Acido 3= 4,69 NT 0 0
Aminometil-

6,6,6~trifluoro-

5-metil-

hexanoico

Acido 3- >10 NT 0 0
Aminometil-5-
metil-oct-7-

enoico

Acido (S)-3- En ensayo En ensayo 0 0?
Aminometil-6-
metoxi-5-metil-

hexanoico

Acido 3- 0,671 NT NT
Aminametil-4-
isopropil--

heptanoico




Tabla 2 (continuacién)

Ejemplo Unién [’H]GBP Actividad Anticonvulsivo
(ICso, UM) ansiolitica* %Protecéién
% Prég. Act E
1h > h

Acido 3- 5,4 NT 0 0

Aminometil-4- ’

isopropil- |

octanoico 2

Acido 3- 0,49 NT 0 6

Aminometil-4- !

isépropil— |

hexanoico

Acido 3- NT 0 O?

Amineometil=-5- 3

metil-4-fenil- :

hexanoico

Acido (s)-3- 0,605 NT NT

Aminoﬁetil—6—

fluoro=-5-metil-

hexanoico

——c
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Tabla 2 (continuacidn)
Ejemplo Unién ([°H]GBP Actividad Anticonvulsivo |
(ICso, MM) ansiolitica* %Protecc&én
% Preg. Act }
1h 2 h
Acidd 3~ 7,3 NT NT :i
Aminémetil-S— 1
ciclohexil-~
hexanoico
Acido 3~ >10
Aminometil-5- L
ciélopentil— ‘ i
hexanoico
Acido 3- 10,1 NT NT ,
Aminometil-5- ‘
fenil-hexanoico
Acido (3S,5S)-3- En ensayo En ensayo 0 20
Aminometil-5-
metil-decanoico

* Compuestos dosificados a 30 mg/kg PO
RH

NT es no analizado

—z
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Los compuestos de la presente invencién son utiles como
ansioliticos y anticonvulsivos como se muestra en la Tabla 2
mas arriba. Se comparan con la pregabalina que es isobutilgaba

o acido (S)-3-(Aminometil)-5-metilhexanoico de férmula

S

S S

19 !

MATERIALES Y METODOS

Hiperalgesia inducida por carragenina

Los umbrales de presidén nociceptivos se midieron en el
ensayo de presién de la pata de la rata wusando uﬁ
analgesimetro {(método Randall-Selitto: Randall L.O. vy Selitté
J.J., "Un método para medir la actividad analgésica en ei
tejido inflamado", Arch. Int. Pharmacodyn., 1957;4:409-419) .
Las ratas macho Sprague-Dawley (70-90 g) fueron entrenadas enz
este aparato antes del dia de prueba. La presién se aplicéz
gradualmente a la pata trasera de cada rata y se determinaroné
métodps nociceptivos como la presién (g) requerida para
produéir el retiro de la pata. Se usbé un punto de corte de 250 |

g para evitar cualquier lesidén al tejido de la pata. En el dia

de prueba, se tomaron dos de tres mediciones de la linea base 1

i

—z
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22 antes de administrarles a los animales 100 uL de carragenina al
2% mediante inyeccidén intraplantar en la pata posterior
derecha. Se tomaron nuevamente umbrales nociceptivos 3\horas
después de la carragenina para establecer que los animales

exhibian hiperalgesia. Los animales fueron dosificados con

gabapentina (3-300 mg, s.¢.), morfina (3 mg/kg, c.s.) O
solucién salina 3,5 horas después de la carragenina Ey se
examinaron los umbrales nociceptivos a las 4, 4,5, y 5 horas

después de la carragenina.

El clorhidrato del &cido (R)-2-Aza-espiro{4,5]decano-4-
carboxilico se analizdé en el modelo anterior delhiperalgésia
inducida por carragenina. El compuesto fue dosifi%ado
oralmente a 30 mg/kg, y 1 hora posterior a 1la dosificacién’ﬁio
un porcentaje de efecto maximo posible (EMP) de 53%. Dos ho}as

después de la dosificacidén, dio solamente 4,6% de EMP.

Ataques ténicos inducidos por semicarbazida
Los ataques toéonicos son inducidos por la administracién
subcutdnea de semicarbazida (750 mg/kg). Se observa la

latencia a la extensiéon ténica de las patas delanteras. Se

considera que los ratones que no convulsionaron dentro de la$
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2 horas después de la semicarbazida estén protegidos y Se les

da un registro de latencia maximo de 120 minutos.

Animales

Las ratas macho Hooded Lister (200-250 g) se obtuvierdn de

Interfauna (Huntingdon, Reino Unido) y los ratones machq TO
(20-25 g) se obtuvieron de Bantin y Kingman (Hull, Reino
Unido). Ambas especies de roedores se encierran en grupoé de

seis. Diez Titi Comunes (Callithrix Jacchus) con un peso entre

280 y 360 g, criados en la Escuela Médica de la Universidad. de
Manchester (Manchester, Reino Unido) se encerraron en pares.

Todos los animales se encerraron bajo un ciclo luz/oscuridad

¢ \

de 12 horas (luces en 07,00 horas) y con alimento y agua ad

libitum.

Administracién de la droga

Las drogas se administran ya sea via intraperitoneal (IP)

o subcutanea (SC) 40 minutos antes del ensayo en un volumen de

1

1 mL/kg para ratas y titi y 10 mL/kg para los ratones.

Caja de Luz/Oscuridad para Ratones
El aparato es una caja con la parte superior abierta, de:

45 cm de longitud, 27 cm de ancho, v 27 cm de alto, dividida -

en un area bequeﬁa (2/5) y un &area grande (3/5) mediante una ;

L

s
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divisién que se extendidé 20 cm por encima de las paredes

(Costall B., et. al., "Exploration of mice in a black and

white box: validation as a model of anxiety", Pharmacol.
Biochem. Behav., 1989;32:777-785).

[

Hay una abertura de 7,5 x 7,5 cm en el centro de la

divisién a nivel del piso. El compartimento pequefio . esta

pintado de negro y el compartimento grande de blanco% Ei
compartimento blanco estd& iluminado con una lémpard‘ de
tungsteno de 60W. E1 laboratorio esta iluminado con luz rpja.
Cada ratdn se analiza colocédndolo en el centro del &rea blénca
y dejadndolo que explore el ambiente novedoso duranté 5
minutos. El1 tiempo empleadec en el 1lado iluminado se ﬂide
(Kiiﬁoil T., et. al., "Effects of anxiolytic and anxiogehic

drugs on exploratory activity in a simple model of anxiety in

mice," Neuropharmacel., 1989;28:901-905).

Labérinto X elevado para las Ratas

' Un laberinto X elevado estandar (Handley S.L., et al%,
"Effects of alpha-adrenoceptor agonists and antagonists in a
maze—exploration model of 'fear' - motivated behavior"7
Naunyn-Schiedeberg's  Arch. Pharmacol., 1984;327:1-5), sé
automatizdé como se describid previamente (Field, et al.,

"Automation of the rat elevated X-maze test of anxiety"”, Br H

Pharmacol., 1991;102(Suppl):304P). Los animales se colocaron’
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en el centro del laberinto X mirando hacia uno de los brazos
abiertos. Para determinar los efectos ansioliticog, las
entradas y el tiempo empleado en las secciones finales del
medio de los brazos abiertos se mide durante el periédo de
prueba de 5 minutos (Costall, et al., "Use of the elévated

plus maze to assess anxiolytic potential in the rat," Br J

Pharmacol., 1989;96 (Suppl):312p).

Prueba de amenaza humana del Titi

El numero total de posturas corporales exhibidas po& el
animal hacia el estimulo de amenaza (un humano pa@ado
aproximadamente a 0,5-m de la jaula del titi y mirando fijo
hacia los ojos del mismo) se registra durante el periodo de
prueba de 2 minutos. Las posturas corporales registradas'son
miradas fijas rasgadas, posturas de la cola, marca de oloride
la Jjaula, piloereccidén, retraimientos, arqueo de la espalﬁa.
Cada animal se expone al estimulo de amenaza dos veces en%el
dia de prueba antes y después del tratamiento con la droga.ZLa
diferencia entre los dos registros se analiza usando anélisﬁs
de varianza de una via seguido por el ensayo-t de Dunnet.
Todos los tratamientos con drogas se llevan a cabo de manega

SC por lo menos 2 horas después de 1la primera amenaza

(control). El1 tiempo de pretratamiento para cada compuesto es

de 40 minutos. '

-
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Prueba de Conflicte de la Rata

Las ratas se entrenan para presionar palancas pardltener
comida como premio en camaras operantes. El programa cohsiste
de alternaciones de periodos de 4 minutos sin castiéo en
intervalos variables de 30 .segundos sefialados por 1las fluces
encendidas de la camara Y periodos de 3 minutos con castigo en
relacién fija 5 (por golpe en el pieu concomitante cdn la
distribucién de alimento) sefialado por las luces apagadés de
la camara. El grado de golpes en el pie se ajusta paraipada
rata para obtener aproximadamente 80% a 90% de supresiéﬁ de
respuesta en comparaciédn con la respuesta sin castigo. :Las

t

ratas recibieron vehiculo salino en los dias de entrenamiento.

Modelo de Ratén DBA2 de Eficacia anticonvulsiva

Todos los procedimientos se llevaron a cabo Een
cumplimientq con la Guia NIH para el Cuidad y Uso de Animaies
de.Laboratorio bajo protocolo aprobado por el Comité de Uso de
Aniﬁales de Parke-Davis. Los ratones macho DBA/2, de 3 a14
semanas de edad, se obtuvieron de Jackson Laboratories, Bér
Hargour, Maine. Inmediatamente antes del ensafo
anticonvulsivo, los ratones se colocaron en una malla de

alambre, de 4 pulgadas cuadradas, suspendida de un rodillo de

acero. El cuadrado se invirtidé lentamente a través de 180° y
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los ratones se observaron durante 30 segundos. Cualquie% ratén
que se caia de la malla de alambre se registrd como étéxico
(Coughenour L.L., McLean J.R., Parker R.B., "A new devibe for
the rapid measurement of impaired motor function in mice",
Phérm. Biochem. Behav., 1977;6(3):351-3). Los ratoneés se
coiocaron en una camara piéstica de acrilico (21 cm de aitura,
aproxjmadamente 30 cm de didmetro) con un parlante de; alta
frecuencia (4 cm de diametro) en el centro de la 2tapa
superior. Se usd® un generador de sefial de audio (Protek médelo
B-810) para producir un tono sinusoidal continuo que. fue
recorrido linealmente en frecuencia entre 8 kHz y 16 kHzguna
vez cada 10 mseg. El nivel de presidén de sonido promedio ($PL)
durante la estimulacidn fﬁe aproximadamente 100 dB en el ﬁiso
de la céamara. Los ratones se colocaron dentro de la camara y
se los dejd aclimatar durante un minuto. Los ratones DBA/Zten
el grupo tratado con el vehiculo respondieron al estimulo de
sonido (aplicada hasta que ocurriera la extensidn ténica;[o
durante un tiempo méximo de 60 seg) con una secuencia 'de
ataque caracteristico gque consistidé de una corrida salvaje
seguida de ataques clénicos, y luego por extensién ténica,ay
finalmente por paro respiratorio y muerte en el 80% o mas de
los ratones. En los ratones tratados con el vehiculo, la
secuencia entera de ataques hasta el paro respiratorio duré

aproximadamente de 15 a 20 segundos. Se registré la incidencia

—iin
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de todas las fases de ataque en los ratones tratados con la
droga y los tratados con el vehiculo, y la ocurrencia de los
ataques toénicos se usdé para calcular los valores EDsg

i

anticonvulsivos por andlisis "probit" (Litchfield J.T.,

Wilcoxon F. "A simplified method for evaluating dosé—effect

experiments”, J. Pharmacol., 1949;96:99-113). Los ratones se
usaron solamente una vez para analizar <cada punto de

dosificacibén. Los grupos de ratones DBK/Z (n = 5-10 por}dosis)

se analizaron para determinar las respuestas de 'ataque

inducido por sonido 2 horas (tiempo previamente determinado de

efecto méximo) después de haber administrado 1la jdroga

1

" oralmente. Todas las drogas en el ©presente estudio se

disolvieron en agua destilada y se administraron mediante

sonda oral en un volumen de 10 mL/kg de peso corporay. Los
compuestos que son insolubles se suspenderan en

carboximetilcelulosa 1%. Las dosis se expresan como peso del

grupo funcional de la droga activa.

1
Los compuestos de la presente ivencién también se espera
que sean uUtiles en el tratamiento del dolor y trastornos

fébicos (Am J. Pain Manag., 1995;5:7-9).

También se espera que los compuestos de la presente

invencidén sean utiles en el tratamiento de los sintomas de 1la

t

)




depresién maniaca, aguda o crbénica, de parte superior uUnica, o

recurrente. También se espera que sean Uutiles 'en el

tratamiento y/o prevencién del trastorno bipolar (Patente de

los Estados Unidos Numero 5.510.381). ;

t

También se espera que .los compuestos de la invenciép sean

Utiles en 1los trastornos del suefio. El ensayo es como se

describe en Drug -Dev Res 1988;14:151-159. !

Los compuestos de la presente invencién se pueden preparar

y administrar en una amplia variedad de formas de dosificacién

+

"oral y parenteral. De este modo, los compuestos de la preSente

N !

invencién se pueden administrar por inyeccidén, es decir, de

}
manera intravenosa, intramuscularmente, intracutineamente,

1

2 . . , )
subcutéaneamente, intraduodenalmente, © intraperitonelamente.

También, los compuestos de la presente invencién se pueden

administrar por inhalacidén, por ejemplo, intranasalmepte.

se pueden

t

para ‘los

Ademéas, los compuestos de la presente invencidn
administrar transdérmicamente. Sera obvio

especialistas en el arte que las siguientes formas  de

dosifjicacién puedan comprender como componente activo, ya sea

un compuesto de la Férmula I como una sal farmacéuticamente
!

aceptable correspondiente de un compuesto de la Foérmula I. |



Para preparar una composicién farmacéutica a partir de 1lso
compuestos de la presente invencién, los portadores

farmacéuticamente aceptables pueden ser sbélidos o liguidos.

Las preparaciones de la forma sélida incluye polvos,

comprimidos, pildoras, cépsulas, grageas, supositorios, vy

granulos dispersables. Un portador sélido puede ser una. o mas

[

sustancias que también pueden actuar como diluyentes, agentes

saborizantes, agentes desintegrantes “de comprimidos, o un
|

material encapsulante.

En los polvos, el portador es un sdlido finamente dividido

"que estd en una mezcla con el componente activo finamente

«
1

dividido.

'

[
t

En los comprimidos, el componente activo estd mezclado con
el portador que tiene las propiedades aglutinantes necesarias
en proporciones adecuadas y compactadas en la forma y el

i

tamafio deseado. i

Los polvos y los comprimidos preferentemente contienen de
cinco o diez a setenta por ciento del compuesto activo. Los
portadores adecuados son magnesio, carbonato, estearato -de

magnesio, talco, .azlucar, lactosa, pectina, dextrina, almiddén,

gelatina, tragacanto, metilcelulosa, carboximetilcelulosa de

2/



sodio, ©o una <cera de baja fusibén, manteca de c?cao, Yy
similares. El término "preparacién" intenta incluir la
formulaciédn del compuesto activo con el material encaésulante
como el portador proporcionando una céapsula en 1la Eque el
componente activo con o sin otros portadores, esta rodeado por
un portador, que de esté modo estd relacionado con el mismo.
De manera similar, se incluyen las grageas y tabletds. Los
comprimidos, polvos, capsulas, pildoras; grageas y tablétas se

pueden usar como formas de dosificacién sbélida adecuadas para

la administracidén oral.

Para preparar supositorios, un cera de baja fusién, tal
como una mezcla de glicéridos de &cido graso o manteca de
cacao, primero se funde y el componente activo se dispersa de

manera homogénea en el mismo, como por agitacién. La mezcla

homogénea fundida 1luego se vierte en moldes de tamafio

1

1

conven;ente, se deja enfriar, y solidificar.

1

'

Las preparaciones de forma liquida incluyen soluciénes,
suspensiones, y emulsiones, por ejemplo, soluciones de agpa o)
propilenglicol acuoso. Para las preparaciones liquidas‘ de
inyeccidbn parenteral se pueden formular en solucidén. de

solucidén de polietilenglicol acuoso.

7
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Las soluciones acuosas adecuadas para el uso oral se
pueden preparar disolviendo el componente activo en agua y
agregando colorantes adecuados, agentes saborizantes,

estabilizantes y espesantes como se desee.

t
1

'

Las suspensiones acuosas para uso oral se pueden preparar
1

dispersando el componente activo finamente dividido en agua

con material viscoso, tal como gomas naturales o sintéticas,

resinas, metilcelulosa, carboximetilcelulosa de sodio, y otros

agentes de suspensidén bien conocidos.

También se incluyen las formas de preparacién sélida que

intentan convertirse, inmediatemente antes del uso, en

t

preparaciones de forma liquida para la administracién' oral.

Tales‘ formas de liquido incluyen soluciones, suspensidpes \
emulsiones. Estas preparaciones pueden contener, ademas del
compqnente activo, colorantes, agentes saborizéntes,
estabilizantes, reguladores, endulzantes artificialés y

1

naturales, dispersantes, espesantes, agentes solubilizantes, vy

t

similares.

La preparacién farmacéutica estd preferentemente en forma
de unidad de dosis. En tal forma la preparacidn se subdivide

en unidad de dosis que contienen cantidades apropiadas del

-
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componente activo. La forma de unidad de dosis puede’ ser una
preparacidn envasada, el envase gque contenga cantidades
discretas de preparacidén, tal como comprimidos, céapsulas vy

polvos envasados en viales o ampollas. También, la forma de

unidad de dosis puede séruuna cdpsula, comprimido, gragea ©
tableta, o puede ser el numero apropiado de cualquier de estas

en forma envasada.

La cantidad de componente activo en una preparacidén de
unidad de dosis puede variar o ajustarse de 0,1 mg a 1 g de
~acuerdo con la aplicacién particular y la potencia del
componente activo. En el uso médico la dréga se ipuede
administrar tres veces por dia como, por ejemplo, cépsuias de
100 6 300 mg. Lé composicién puede, si se desea, contener

también otros agentes terapéuticos compatibles.

En el uso terapéutico, los campuestos utilizados eh el
método farmacéutico de esta invencidn se administran en la
dosis inicial de 0,01 mg a 100 mg/kg diariamente. Se prefiere
una gama de dosis diaria de 0,01 mg a 100 mg/kg. ELas
dosificaciones, sin embargo, pueden variar dependiendo de ‘los

i

requisitos del paciente, la severidad de la condicién que se

i

estd tratando, y el compuesto que se estd empleando. 'La

determinacién de la dosifigacién adecuada para una situacidn

e
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particular estd dentro de la especialidad del arte. Por 1lo
general, el tratamiento se inicia con dosificaciones mas
.é pequefias que son menos dque la dosis Optima del compuesto.
Luego de esto, la dosificacién aumenta mediante pequefios

\

aumentos hasta alcanzar el efecto 6ptimo bajo t‘las

circunstancias.
Para conveniencia, la dosificacién diaria total. se pﬂede
dividir y administrar en porciones durante el dia, siz se
desea.

Los siguientes ejemplos son ilustrativos de la presente

invencidén; no intentan limitar el alcance.

Esquemas sintéticos generales r

Descripcidn general

Método I o .
e + OH
a b, C
OH —— —>
|
R} R!
2 3
§
d NO, e
Yo Ji— '
R}
& 3
02 COzH

-
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a) LlAlH;,‘
b) Dicromato de priridinio;

c) trietilfosfonoacetato, NaH;

.
EN

d) Nitrometano DBU;

Y

i. H2 Pd/C; ii. HCl; iii cromatografia de intercambio

e e

e vk e 1 LR
b i PR
~—

idénico.
? Método 2 ;
. 0 :
N\ T .
*&O a, b /l\/\/x c, d
i
O
6 7
1= /CO:ZTB‘J n2 CozR :
OH corf Ns g '=
8 9 ’

(8]

X = OEt o auxiliar de oxazolidina quiral

a) trietilfosfonoacetato, NaH;

b) i. NaOH, ii. Cloruro de pivaloilo, Et3N, XH;
c) R'MgBr, CuBr. DMS; |

d) NaHMDS, BrCH-CO-tBu;
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i

e) R = tBu i. LiOH, H,0;; ii. BH3, iii. TsCl, ETyN, iv. NaNj,

DMSO;

i

f) R = Et i. LiOH, H202; ii. BH3, iii. PTSA, THF; iv. HBr

EtOH, v. NaNj3 DMSO;

\

g) i. H, Pd/C; ii. HCl, iii. Cromatografia de intercambio

iénico.

Ejemplos especificos

4

1

:
kN
A

t

Sintesis del Ejemplo 1: acido 3-aminometil-5-metilheptanoico

\\W a \\1 9 b | : l
'A\/\OH /\/\r.=' . ,

1l
16 3l
COOT: - _CoOo® 2
c d
- NO, ———>
H e
2 i3

COOEt COOH |
\\W r/ \\\I r/ | :
! 1 - € i .

14

a) PDC, CH2C12;‘
b) NaH, trietilfosfonoacetato;

c) DBU, CH3NO2;

—




"El compuesto se eluyd con éter de petrdleo,

d) H2, 10% Pd/C;

e) 6N HC1l, reflujo, resina de intercambio idnico (DoWex

50WX8, fuertemente acido).

3-Metil-l-pentanal 11°

A una suspensidén agitada de dicromato de piridinio (112,17

g, 298,1 mmol) en 500 mL de diclorometano se agregd 3-metil-1-

pentanol 10 (15 g, 146,79 mmol). Después de agitar durante 2,5

horas, se agregaron 400 mL de é&ter, se continud agitando

durante otros 5 minutos. El1 filtrado de la mezcla se céncentré

en un pequefioc volumen y se aplicd a una columna de Florisil.

y ademas se

1

realiz6 una cromatografia en columna de silica gel usando 10%

de éter en éter de petrdéleo como eluyente dio 11 (6,5 g,‘44

oo

) .

'H NMR (CDCl3): & 9,72 (d, -CHO), 2,38 (dd, 1H, CH,CHO), 2,19

(dd, 1H, CH:CHO), 1,95 (m, 1H, CHs(CH3)CHCH,-), 1,4-1,0 (m),

3

0,9-0,8 (m).

Etil 5-metil-2-heptenocato 12

Se lavé hidruro de sodio (60% de dispersién, 2,4 g, 65

mmol) con hexano y se suspendidé en dimetoxietano 6Q mL.

Mientras se enfriaba en un bafio de agua helada, se agregd

lentamente trietil fosfonoacetato, calculado 5 minutos. La

1

reaccidédn se agitd durante 15 minutos a 0°C y se agregd una

i 1



solucidén de 3-metil-l-pentanal 11 (6,5 g, 65 mmol) en: 20 mL de
imetoxietano . Después de estar bajo reflujo duranté toda 1la
noche, se concentrd, se agregaron agua Yy hexano,i la fase
orgadnica se separd, y la porcién acuosa se descérté. La
solucidén se lavd dos veces con solucidn salina y se sécé sobre

sulfato de magnesio. El1 solvente fue evaporado paral dar 12

(6,75 g, ©61%).

il

'H NMR (CDCly): & 6,89 (m, 1H -CH,CH:CHCOOEt), 5,77 (d, 1H, -
CH,CH:CHCOOEt), 4,16 (q, 2H, -COOCH,CH3), 2,15 y 1,98 (1H,cada
una y un miltiplo, -CH,CH:CHCOOEL) , 1,48 (m, 1H,

C:Hs (CH3) CHCH-) , 1,30-1,10 (m), y G,83.

Etil 5-metil-3-nitrometilheptancato 13
Etil 5-metil-2-heptancato 12 (6,75 g, 39,70 mmol), DBU
(6,0 g, 39,7 mmol), nitrometano (21,97 g, 359, 9 mmol) en 80

mL de acetonitrilo se agitdé a temperatura ambiente bajo

3

atmosfera de nitrégeno durante toda la noche. La mezcla se
conceptré a un aceite. Una solucidén de aceite en éter sé lavd

con HCl 1N, solucién salina y se secd. Se evapord para dar un

aceite liviano que se sometié a cromatografia sobre silica

{
gel, eluyendo con 5% a 10% de éter en éter de petrdleo para

dar 13 (3,6 g, 42%).

'

'"H NMR (CDCly): & 4,49-4,39 (m), 4,12-4,07 (m), 3,61 (m), 2,36

(m), 1,36-1,18 (m), 0,86-0,79.

§
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Acido 3-Aminometil-5-metilheptanocico {(Ejemplo 1)

Etil 5-metil-3-nitrolmetilheptancato 13 (3,6 a) se
hidrogend en etanol en presencia de 20% de Pd/C y seéevaporé
para vdar 14. Se agregaron 30 mL de A&cido clorhidrico seis
normal vy estuvo bajo reflujo durante toda la nobhe. El
solvente se evapord6 a presidén reducida, y el residuo se
convirtié en azedbtropo con tolueno. La solucién acupsa del
residuo se aplicd a la resina de intercambio iénico Dowex 50WX
8-100 que habia sido lavada a un pH neutro con agué grado
HPLC. La columna se eluyd con agua hasta que el eluyenta era
pH neutro, vy luego con solucién de O0,5N. NH4OH para dar
fracciones con acido 3-aminometil-5-metilheptancico. Las
fracciones se combinaron y se sometieron a cromatografia en

una columna C;.. El1 compuesto se eluyd con 40% de agua en

metanol y se cristalizd de metanol-éter para dar el Ejemplo 1

630 mg. f

'H NMR (CDsOD): & 2,83 (m, 1H), 2,75 (m, 1H), 2,35 (m, 1H),
2,15 (m, 1H), 1,95 (1H, bs), 1,38 (1H, m), 1,3-,15 (m,. 2H),
1,14-0,95 (m, 2H). 0,80 (m, 2CH,). Ion molecular encontrado MS
a (M+1) 174 y otros iones a 156, 139 y 102. Analisis Caculado
para CsH,sNO,: C, 62,39; H 11,05; N 8,08. Hallado C, 62,06; H,

10,83; N, 7,98."°

—



De una manera similar se pueden preparar Jlos siguientes
ejemplos:

Acido 3-Aminometil-5-metil-heptanoico;

Acido 3-BAminometil-5-metil-octanoico;

Acido 3-Bminometil-5-metil-nonanoico;

Acido 3-Aminometil-5-metil-decanoico; ’

Acido 3-Aminometil-5-metil-undecanoico; !

Acido 3—Aminometi1—5—metil—dodecanoico;W

Acido 3-Aminometil-5-metil-tridecanoico;

it i T

Acido 3-Aminometil-5-ciclopropil-hexanoico;
Acido 3-Aminometil-5-ciclobutil-hexanocico;
Acido 3-Aminometil-5-ciclopentil-hexanoico;
Acido 3-Aminometil-5-ciclohexil-hexanoico;
Acido 3-Aminometil-S5-trifluorometil-hexanoico;
Acido 3-Aminometil-5-fenil-hexanocico;

Acido 3-Aminometil-5-(2-clorofenil)-hexanoico;
Acido 3-Aminometil-5-(3-clorofenil)-hexanoico;

Acido 3-Aminometil-5-(4-clorofenil)-hexanoico;

S | Acido 3-Aminometil-5-(2-metoxifenil)-hexanoico;
Acido 3-Aminometil-5-(3-metoxifenil)-hexanoico;

Acido 3-Aminometil-5- (4-metoxifenil)-hexanoico; y

Acido 3-Aminometil-5-(fenilmetil)-hexanoico.

P
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Sintesis del Ejemplo 2: acido (3R,4S)3-aminometil-4,5-dimetil-~-

hexanoico
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Reactivos y condiciones:

a)  (R)-(-)-4-fenil-2-oxazolidinona, (CHs)sCCOCL, ELiN, Licl,
THF, -20 a 23°C;

b) MeMgCl, CuBrSMe2, THF, -35°C;

c) NaHMDS, BrCH,CO.tBu, THF, -78°C a -40°C;

d) LiOH, H;0,, THF, H20, 25°C;

e) BH3SMe,, THF, 0 a 25°C; ’

f) PTsCl, piridina, 25°C;

g) NaN3, DMSQO, 60°C;
h) Niquel Raney, MeOH, H;; i) 3 M HCl, reflujo, resina de

intercambio iénico (Dowex 50WX8, fuertemente écidaj.

t

[R-(E) 13- (4-metil-pent-2-encil)-4-fenil-oxazolidin-2-ona 16
Se agregd cloruro de trimetilacetilo (7,8 g, 0,065 mmol)
al &cido 14 (6,9 g, 0,06 mmol) y trietilamina (18 g, 0,187

mol) en THF (200 mL) a -20°C. Después de 1 hora, se agregaron

cloruro de 1litio (2,35 g, 0,55 mol) y (R)-(-)-4-fenil-2-

1

oxazolidinona (8,15 g, 0,05 mol) y la suspensidn espesa se

£ b
£

calentdé a temperatura ambiente. Después de 20 horas, la

suspensién se filtrdé y el filtrado se concentrdé. EL ‘sélido
resultante se recristalizé del hexano / acetato de etild {5:1)
para dar la oxazolidinona 16 con un sbélido blanco (8,83 g,

68%) .
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'"H NMR (CDCls): & 7,35 (m, 5H), 7,18 {dd, 1H, J = 15,4 y 1,2
Hz), 7,02 (dd, 1H, H = 15,4 y 6,8 Hz=, 5,45 (dd, 1 H; J = 8,8
y 3,9 Hz), 4,68 (t, 1H, J = 8,8 Hz), 4,22 (dd, 1H, J = 8,8 y
3,9 Hz), 2,5 (m, 1H), 1,04 (d, 1H, J = 1,4 Hz), l,Oé (d, 1H,
J= 1,4 Hz). MS, m/z (intensidad relativa): 260 [M+H, 100%].
(3R,3Rf)3-(3,4-d§metil—pentanoil)-4—fenil—oxazolidin-2lona 17
Al complejo de cobre(I) bromuro—diﬁetil sulfuro en' THF (45
mL) a -20°C se agregd cloruro de metilmagnesio (cbmo una
solucién 3 M en THF). Después de 20 minutos, se agregd la

oxazolidinona 16 (3,69 g, 0,014 mol) en THF (20 L)

" gradualmente durante 10 minutos. Después de 2,5 horas, la

reacgién se templd a través de la adicidén de una sblucién
acuosa saturada de <cloruro de amonio. Las dos 1 capas
resultantes se separaron y la fase acuosa se extrajo con éter.
Las fases organicas combinadas se lavaron con 1 acido
clorhidrico 1 M, luego con hidréxido de amonio acuoso él 5%.
Las fases organicas se secaron (MgSQ,) y se concentraroﬁ para
dér la oxazolidinona 17 como un s6lido blanco (3,39 g, 88%).

'H NMR (CDCl3): & 7,30 (m, 1H), 5,40 (dd, 1H, J = 8,8;y 3,7
Hz), 4,63 (t, 1H, J = 8,8 Hz), 4,21 (dd, 1lH, J = 8,8 %y 3,7
Hz), 2,85 (dd, 1H, J = 16,1 y 5,6 Hz), 2,8 (dd, 1H, J = 16,1 y

!
8,5 Hz), 1,90 (m, 1H), 1,56 (m, 2H), 0,83 (d, 3H, J= 6,8 Hz),

———
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0,78 (d, 3H, J = 6,8 Hz), 0,75 (d, 3H, J = 6,8 Hz). MS, m/z

(intensidad relativa): 276 [M+H, 100%].

Terc-butil éster del Acido [3R-(3R*(R*¥),4S*)]-4,5-dimetil-3-

(3-oxo-4-fenil-oxazolidina-3-carbonil)-hexancico 18

Se agregd sodio bis(trimetilsilil)amida (14,4 mL, 0,014
mol de una solucién 1 M en THF) a una soluﬁién de
oxazolidinona 17 (3,37 g, 0,012 mol) en THF (35 mL) é -78°C.
Después de 35 minutos, se agregd terc-butil bromoacetéto (3,5

g, 0,018 mol) y la solucidén se calentd inmediatamente a -40°C.

Después de 3 horas, la reaccién se templd a través de la
“adicién de una solucidén acuosa saturada de cloruro de amonio.

Las dos capas resultantes se separaron y la fase acuosa se

extrajo con éter. Las fases orgadnicas combinadas se secaron
(MgS0,) y se concentraron. La cromatografia instantédnea (9:1 a

5:1 hexano / acetato de etilo gradiente) dio el éster 1$ (3,81

g, 82%) como un sdé6lido blanco). .
i) !
I 'H NMR (CDCl:): & 7,35 {(m, 5H), 5,37 (dd, 1H, J = 8,4 y 3,1

Hz), 4,67 (t, 1H, J = 8,7 Hz), 4,41 (dt, 1H, J = 12,00y 3,5

g | Hz), 4,25 (dd, 1H, J = 8,68 y 3,1 Hz), 2,65 (dd, 1H, J & 16,9
y 12,0 Hz), 2,25 (dd, 1H, J = 16,9 vy 3,5 Hz), 1,6 (m; 1H),
1,45 (m, 1H), 1,23 (s, 9H), 1,02 (d, 1H, J= 6,5 Hz), o,§3 (d,
1H, J = 6,5 Hz), 0,80 (d, 1H, J = 7,0 Hz). MS, m/z (intensidad

relativa): 429 [M-H+CH«CN, 100%], 388 [M-H, 20%].

1
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4-terc-butil éster del Acido {3R,48) -2-(1,2-dimetil-propil) -
succinico 19

A la oxazolidinona 18 (3,62 g, 9,3 mmol) en TﬁF (54
mL) /agua (15 mL) se agregé una solucidn premezclada de
hidréxido de litio (20 mL de una solucién acuosa 0,8 M, 0,016
mol) /H»0. (5,76 mL de una solucién acuosa al 30%). Despugs de 7
horas, la solucidn se diluyd con agua y'se agregd bisulflito de
sodio (~10 g). Después de agitar por otras 0,5 horas, lés dos
capas se separaron y la fase acuosa se extrajo con étér. La
fase acuosa luego se hizo acida (pH 2) con acido clorhid;ico 1
M y se extrajo con éter. Las fases orgénicaslcombinadas se
secaron {MgSQ4) y se concentraron. La cromatografia instanténea

!

(5:1 hexano/acetato de etilo) dio el é&cido 19 (2,1 g, 95%)

como un aceite incoloro. |

'H NMR (CDCl3): & 3,0 (m, 1H), 2,55 (dd, 1H, J = 16,6 y 11,2
Hz), 2,27 (dd, 1H, J = 16,6 y 3,4 Hz), 1,70 (m, 1H), 1,33 (m,
1H), 1,45 (m, 1H), 1,43 (s, 9H), 0,95 (d, 1H, J = o,é Hz),
0,90 (d, 1H, J = 6,6 Hz), 0,83 (d, 1H, J = 6,8 Hz). MS, m/z

{intensidad relativa): 243 [M-H, 100%].

Terc-butil éster del Acido (3R,AS)—3—hidroximetil—4,5—diﬁetil—

hexanoico 20

o
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El complejo de borano-metil sulfuro (16 mL, 0,032 mol de
una solucidén 2 M en THF) se agregd a una solucidén agitada del
acido 19 (1,96 g, 8 mmol) en THF (20 mL) a 0°C. Despues de 20
horas, se agregd metanol hastd que la efervescencia se detuvo
y la solucidébn se concentrd. La cromatografia instanténga (5:1
hexano/acetato de etilo gradiente) dio el alcohol 20 (1,29 g,

70%)‘como un aceite incoloro.

'H NMR (CDC1,): & 3,62 (m, 1H), 2,32 (m, 1H), 2,14 (m, 1H), 1,6
(m, 1H), 1,45 (s 1H), 1,35 (m, 1H), 0,93 (d, 1H, J = 6,8 Hz),
0,86 (d, 1H, J = 6,8 Hz), 0,77 (d, 1H, J = 6,9 Hz). Ms, m/z

(intensidad relativa): 175 [M-tBu, 100%].

Terc-butil éster del Acido (3R,4S)-4,5—dimetil—3-(toiueno4-
sulfon;loximetil)—hexanoico 21 !

Se agregd cloruro de p-toluensulfonil (847 mg, 4,4 mmol) a
una solucidén agitada del alcohol 6 (850 mg, 3,7 mmol), DMAP
(10 mg, 0,08 mmol) y trietilamina (1,23 mL, 8,88 mmol) en
CH.Cl-. (20 mL) a 0°C y la solucién se calentd a temp%ratura
ambiente. Después de 15 horas, la solucién se lavd con é&cido
clorhidrico 1 N luego con solucidén salina. Las fases orqénicas
combinadas se secaron (MgSOy4) y se concentraron. La
cromatografia instantanea (100 a 92% hexano / acetato de etilo

gradiente) dio el tosilato 7 (1,22 g, 86%) como una goma

espesa.

—
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'H NMR (CDCls): & 7,80 (d, 2H, J = 8,2 Hz), 7,25 (d, 2H, J =
8,2 Hz), 3,92 (m, 1H), 2,38 (s 3H), 2,2 (m, 2H), 1,95 (ﬁ, 1H),
1,40 (m, 1H), 1,32 (s, 9H), 1,27 (m, 1H), 0,78 (d, 1H, J = 6,6
Hz), 0,73 (d, 1H, J = 6,6 Hz), 0,63 (d, 1H, J = 7,1 Hz). MS,

m/z {(intensidad relativa): 311 [85%], 198 [100%], 157 [95%].
|

Terc-butil éster del Acido (BR,AS)-3—azidometil—4,5—d£metil-
hexanoico 22 !

Una solucidn del tosilato 21 (1,19 g, 3,1 mmol) vy aqida de
sodio (402 mg, 6,2 mmol) en DMSO (15 mL) se calentd a 60°C

1

durante 2,5 horas. Se agregdé agua (100 mL) y la solucidébn se
extrajo con éter. Las fases organicas combinadas se secaron
(MgS0,) y se concentraron. La cromatografia instanténea (9:1

hexano / acetato de etilo gradiente) dio la azida 22 (628 mg,

80%) como un aceilte incoloro.

|
'H NMR (CDCls): & 3,4 (dd, 1H, J = 12,21 y 6,11 Hz), 3,3 (dd,

1H, J = 21,11 y 6,59 Hz), 2,30 (dd, 1H, J = 15,14 y 3,66 Hz),
2,25 (m, 1H), 2,05 (dd, 1H, J = 15,14 y 9,04 Hz), 1,55 (m,
1H), 1,45 (s, 9H), 1,35 (m, 1H), 0,95 (d, 1H, J = 6,59 Hz),
0,90 (d, 1H, J = 6,83 Hz), 0,80 (d, 1H, J= 7,8 Hz). Mq, m/z

(intensidad relativa): 228 [M-N., 35%}, 172 [M-N,-tBu, 100%].
' |
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Terc-butil éster del Acido (3R,4S)-3-aminometil—4,5-d;metil—
hexanoico 23 Y [4R—[4R*(S*)]]—4-(1,2—dimetil-p£opil)—
pirrolidin-2-ona 24

La azida 8 (640 mg, 2,5 mmol) y el niquel Raney (ﬁ g) en
metanol (50 mL) se agitaron bajo una atmbdésfera de hidrdgeno
durante 4 horas. La sblucién se filtrd y el filtrédo se
concentrb para dar una mezcla de la amina 23 vy lactamai24 que
se us6 sin purificacién adicional en el siguiente paso. f

i
Acido (3R,4S)-3-aminometil-4,5~dimetil-hexanoico (Ejemplo 2)
Una solucién de la amina 23 y la lactama 24 (500 ;g) se
calentaron a reflujo en acido clorhidrico 3 M durante 9thoras,
luego se agitaron a temperatura ambiente durante 15 horas. La
solucidén se concentrd y el sbéblido resultante se sometié;a una
purificacién secuencial que involucrdé la cromatografia de
intercambio idénico (Dowex 50WX8, fuertemente &acido), forgacién
de sal de oxalato, luego purificacidén adicionaf por
cromatografia de intercambio idénico (Dowex 50WXS8, fuertgmente
acido) para dar el Ejemplo 2 (343 mg) como un sdlido blango.
'H NMR (D:0): & 2,87 (m, 2H), 2,22 (dd, 1H, J = 15,4 y 3,4 Hz),
2,12 (m, 1H), 1,93 (dd, 1H, J = 15,4 y 9,5 Hz), 1,38 (m: 1H),
1,12 (m, 1H), 0,77 (d, 1H, J = 6,6 Hz), 0,74 (d, 1H, J'= 6,6

Hz), 0,70 (4, 1H, J = 6,8 Hz). MS, m/z {(intensidad relativa):

174 [M+H, 100%].
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De una manera similar, se pueden preparar los siguientes

ejemplos:

Acido 3-aminometil-4, 5-dimetil-hexanoico;

Acido (3R, 4S)-3-aminometil-4, 5-dimetil-hexanoico MP;
Acido (3R, 4S)-3-aminometil-4,5-dimetil-hexanoico;

Acido (3R, 4R)-3-aminometil-4,5-dimetil-hexanoico MP;

Acido 3-aminometil-4-isopropil-hexanoico;
Acido 3-aminometil-4-isopropil-heptanoico;
Acido 3-aminometil-4-isopropil-octanoico;
Acido 3-aminometil-4-isopropil-nonanoico;
Acido 3-aminometil-4-isopropil-decanoico; y

Acido 3-aminometil-4-fenil-5-metil-hexanoico.

-
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Se puede preparar un compuesto de la estructura 30 a
partir de un compuesto de la estructura 29 por tratamiehto con
un acido acuoso tal como é&cido clorhidrico y similar' a una
temperatura entre temperatura ambiente y reflujo. Como una
alternativa, se puede preparar un compuesto de la estructura
30 a partir de un compuesto de la estructura §2 por
tratamiento con acido trifluoroacético en un solvente tal como
CHgClz 0 EtOAc y similar. El compuesto 32 se puede prepaﬁar por
ﬁna hidrélisis mediada base de una lactama Boc protegiéa tal
como el compuesto 31 que se puede preparar a partir ide un
compuesto de la estructura 29 por tratamiento con di-terc-

. ‘ !
butil dicarbonato en un solvente tal como THF vy similar. EI
tratamiento de la Boc-lactama 31 con hidréxido de sodio écuoso

por ejenmplo daria origen al acido 32.

Un compuesto de la estructura 29 se podria preparar ﬁe un
compueslo de la estructura 28 (n = 0) por tratamiento con
metal de sodio o litio en amoniaco. Preferentemente, la
reaccién se lleva a cabo con metal de sodio en amoniaco. De
manera alﬁernativa, se puede preparar un compuesto dé la
estructura 29 a partir ae un compuesto de la estructura 28 (n

= 1 o 2) por tratamiento con nitrato de amonio cérico en una

mezcla de acetonitrilo y agua. Otros métodos conocidos en la
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literatura para la remocién de los grupos bencil alcoxi
sustituidos de nitrbébgeno se describen en Green, Prot%ctive
Groups 1in Organic Synthesis, Wiley, 2 ed, 1991 y se puede

utilizar.

|
|
i

Se puede preparar un .compuesto de la estructura 28 a
partir de un compuesto de la estructura 27 (donde LG es'es un
grupo saliente adecuado tal como un haluro o un alquil
sulfonato, preferentemente se puede usar un ioduro) por gnlace
carbono-carbono formando reacciones conocidas en el - arte.
Existen varios métodos en la literatura para la unﬂén de
organohaluros Y% organocalquil sulfonatos con reactivos
organometdlicos en presencia de varias sales 'metélidas se
reéumen en Comprehensive Organic Synthesis, volumen 3:413 que
se puede utilizar. Por ejemplo, se puede preparar un coﬂpuesto
de la estructura 28 a partir de un compuesto de la estructura
27 (donde LG es 1oduro) por lﬁratamiento con un Thaluro
secundario adecuado (cloruro © 1oduro) en presencia defmetal
de magnesio, ioduro y dimetilsulfuro bromuro de cobre{en un
solvente tal como tetrahidrofurano vy similar. De manera
alternativa, se puede usar el método de acuerdo con El ﬁarini,
Synthesis, 1992:1104. Por 1lo tanto, un compuesto Fe la

estructura 28 se puede preparar a partir de un compuesto de la

estructura 27 (donde LG es un +ioduro) por tratamiengo con

H

—
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haluro secundario metil-sustituido adecuado tal como un ioduro
en presencia de magnesio, ioduro y tetraclorocuprato de litio

3

en un solvente tal como tetrahidrofurano y similar.
;

Un compuesto de la estructura 27 incorpora un grupo
saliente adecuado, gque se someteria a sustitucidén nucleofilica
con nucledfilo adecuado. Ejemplos de tales grupos salientes
adecu§dos incluyen haluros tal como cloruro, bromuro, o
ioduro, y ésteres sulfdénicos tal como mesilato, tosilato,
triflato, nosilato, y similares. Un compuesto de la estructura
27 (donde LG = 1ioduro) se puede preparar a partir de un
compuesto de la estructura 26 a través del tratamiento con
ioduro, trifenilfosfina, e imidazola en un solvente tal como

!
toluenp y similares. '

Un compuesto de 1la estructura 26 se puede prepérar a
partir de un compuesto de la estructura 25 por tratamiento con
|

un borohidruro metalico, tal como borohidruro de sodio en un

solven;e tal como tetrahidrofurano o DME y similares.

El compuesto 25 se puede preparar de un modo similar a los

i

procedimientos de Zoretic et al., J. Org. Chem., 1980;45:810—

814 o Nielsen et al J. Med. Chem., 1990;33:71-77 usanQo una

——
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bencilamina apropiada, tal como  pero sin limitarse a

bencilamina, 4-metoxibencilamina o 2,4-dimetoxibencilamina.

Como una aproximacién alternativa, un compuesto de la
estructura 26 se puede tratar\con metal de sodio y am@niacov
para dar 4—hidroximetil~pirrolidinona que se puede iodinizar
obteniendo 4-iodometil-pirrolidinona. Luego, la 4-iodometil-
pirrolidinona se puede unir con reactivos organometalicos de

acuerdo con los procedimientos anteriores evitando proteccidén

del nitrégeno lactama como se muestra a continuacién.

o 0

}‘/\(\_, o NH
&

.\.\_IR, )n — Y —)
o __— 4a 1\/—/

De manera andloga a los métodos anteriores una lactama de
la estructura 33 (ver Nielsen et al., J. Med. Chen.,
1990;33:71-77 para método general de preparacidédn) se buede
emplear estableciendo de este modo estereoquimica fija a FB de

los aminoécidos finales.

—
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Los compuestos que se pueden preparar de esta manera

incluyen: :
Acido 3-Aminometil-6-(4-cloro-fenil)-5-metil-hexanoico;

Acido 3—Aminometil—6—(3—cloro—fenil)*5—metil—hexanoico;

Acido 3-Aminometil-6-(2-cloro-fenil)-5-metil-hexanoico;
Acido 3-Aminometil-6- (4-fluoro-fenil)-5-metil-hexanoico;

é Acido 3~Aminometil—6—(3—fluoro—fenil)—5—metil—hexanoico;5

Acido 3-Aminometil-6-(2-fluoro-fenil)-5-metil-hexanocico;
A¢ido 3-Aminometil-5-metil-7-fenil-heptanoicos;

Acido 3-Aminometil-7-(4-cloro-fenil)-5-metil-heptanoico;

Acido 3-Aminometil-7-(3-cloro-fenil)-5-metil-heptanoico;

Acido 3-Aminometil-7-(2-cloro-fenil)-5-metil-heptanoico;
Acido 3-Aminometil-7- (4-fluoro-fenil)-5-metil-heptanoico;
Acido 3-Aminometil-7-(3-fluoro-fenil)-5-metil-heptanoico;

i
Acido 3-Aminometil-7—(2-fluoro-fenil)-5-metil-heptanoico;

Acido (3S)-3-Aminometil-6-ciclopropil-5-metil~hexanoico;

Acido (3S)-3-Aminometil-6~ciclobutil-5-metil-hexanoico; |

Acido {BS)—3—Aminometil—6—ciclopentil—5—metil—hexanoico;_
Acidq (3S)-3-Aminometil-6-ciclohexil-5-metil-hexanoico;

Acido (3S)—3—Aminometil—7—ciclopropil—5—metil—heptanoico;
Acido (3S) -3-Aminometil-7-ciclobutil-5-metil-heptanoico;

Acido (BS)—3—Aminometil~7-ciclopentil-5—metil—heptanoicoa

Acido (3S)-3-Aminometil-7-ciclohexil-5-metil-heptanoico;

Acido (3S)-3-Aminometil-8-ciclopropil-5-metil-octanocico;

— e
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|
AcidQ (38)-3-Aminometil-8~ciclobutil-5-metil-octanoico;

Acido (3S)-3~Aminometil-8-ciclopentil-5-metil-octanoico;

t

Acido (3S)-3-Aminometil-8-ciclohexil-5-metil-octanoico; .
Acido (38)-3-Aminometil-5-metil-heptanoico;
Acido (3S8)-3-Bminometil-5-metil-octanoico;
Acido (3S)-3-Aminometil-5-metil-nonanoico;

Acido (38)-3-Aminometil-5-metil-decanoico;

Acido (3S)-3-Aminometil-5-metil-undecanoico;
Acido (3S)-3-Aminometil-5,7-dimetil-octanoico;

Acido (38)-3-Aminometil-5,8-dimetil-nonanoico;

Acido (38)—3—Aminometil—5,9—dimetil—decanoico;

Acido (3S8)-3-Aminometil-5, 6-dimetil-heptanoico;
Acido (38)—3—Aminometil—5,6,6—trimetil—heptanoicg;
Acido (38)-3-Aminometil-5-ciclopropil-hexanoico;
Acido (3S)-3-Aminometil-6-fluoro-5-metil-hexanoico;
Acido (38)-3-Aminometil-7-fluoro-5-metil-heptanoico;

Acidqg (3S)-3-Aminometil-8-fluoro-5-metil-octanoico;

t

Acido (3S)-3-Aminometil-7,7,7-trifluoro-5-metil-heptanoico;

Acido (3S)-3-Aminometil-8,8,8-trifluoro-5-metil-octanoico; -
|

Acido (3S)-3-Aminometil-5-metil-hept-6-enoico;

Acidg (3S)-3-Aminometil-5-metil-oct-7-enoico;

Acido (38)-3-Aminometil-5-metil-non-8-enoico;

Acido (E)-(3S)-3-Aminometil-5-metil-oct-6-enoico;

Acido (2)-(3S)-3-Rminometil-5-metil-oct~6-enoico;

-
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sodio o litio en DMSO acuoso a una temperatura entre

temperatura ambiente y reflujo. Preferentemente, la reaccioén
se lleva a cabo usando cloruro de sodio en IDMSO .aﬁuoso a
reflujo. Un compuesto de la estructura 35 se puede pr%parar a
partir de un compuesto de la estructura 34 a tra?és del

§
H

tratamiento con un diéster de &acido metil maldénico adecuado,

tal como dimetil metilmalonato y similares con hidguro de
sodio en un solvente tal como DMSO o THF Y siﬁilares.
Preferentemente, la reaccidén se lleva a cabo agregandé NaH a
una solucién de dimetil metilmalonato en DMSO seguido |por la

adicion de la lacatama 34 (donde LG es preferentementeiioduro

o como se definid en el método 3) pre-disuelto en DMSO.

1
!

. i
Los compuestos 39 y 37 se pueden convertir en aminoacidos

J
libres con un grupo hidroxilo por los métodos descriptos

. !
anteriormente. ) !

‘

Los siguientes compuestos se pueden preparar en esta

manera T

Acido (3S)-3-aminometil-6-fluoro-5-metil-hexanoico; -
3 . , i
Acido (3S)-3-aminometil-6-fluoro~5-metil-hexanoico;

Acido (3S)-3-aminometil-7-fluoro-5-metil-heptanoico;

Acido (3S)-3-aminometil-8-fluoro-5-metil-octanoico; |



"X

Acido (3S)-3-aminometil-9-fluoro-5-metil-nonanoico;
Acido (3S)-3-aminometil-7-hidroxi-5-metil-heptanoico; vy

Acido (3S)-3-aminometil-é-hidroxi-5-metil-hexanoico. i

Método 5
B w \
N7 ey :
NaTl RY \ _/
o T 7
f ,3
l ({Um i
! \—— ORf)
| 74 - !
} 41 '
v lIOR." }
~ O
W : ¥ & !
i )/\
mn
N/Kph Ph
_ Formacion dc cnlace de C-C \
( )m \
LG Ry
|
= 43 |

Un compuesto de 1la estructura 41 se puede prepar%r a

partir de un compuesto de la estructura 39 a través' del

tratamiento con un ioduro de alquilo (o alquil sulfonato)f tal

, . . . Lo
como ioduro de metilo y similares, y una base tal como n-butil

de hidruro de sodio o 1litio y similares, en un solventé tal

como DMSO o THF y similares. Preferentemente, la reaccién se

lleva a cabo agregando NaH a una solucidén del alcohol en 'DMSO

!

)
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seguido por la adicidén del ioduro de alquilo y el
calentamiento de la mezcla reactiva a una temperaturé entre

temperatura ambiente y reflujo. La conversidén de los
compuestos de la estructura 41 a 1los y—aminoécidos; se ha
decripto anteriormente.

De manera alternativa, los compuestos de la estruckura 41
se pueden derivar de compuestos de la éstructura 42 (donde LG
= Jioduro, bromuro o un éster de a&acido sulfdnico, como se
ejemplificd en el método 3) por tratamiento de un anién;alcoxi
apropiado en un solvente tal como DMSO o THF y similares. Un
compuesto de la estructura 42 también serv}ria cbmo un
sustrato para los procedimientos que forman el enlace carbono-

carbono como se indica en el método 3.

Los compuestos que se pueden preparar de esta ‘manera
incluyen:
Acido (3S)-3-Aminometil-7-hidroxi-5-metil-heptanoico; 1
Acido {(3S)-3-Aminometil-7-metoxi-5-metil-heptanoico;
Acido (3S)-3-Aminometil-7-etoxi-5-metil-heptanoico;
Acido (3S)-3-Aminometil-5-metil-7-propoxi-heptanoico;
Acido (38)—3—Aminometil—7—fluorometoxi—S—metil—heptanoicd;

Acido (3S)-3-Aminometil-7-(2-fluoro-etoxi)-5-metil-heptanoico;



%
E
E-
;

Acido (38)—3—Aminometil—5—metil—7—(3,3,3-trifluoro—propoxi)-

heptanoico; ’

Acido (3S)-3-Aminometil-6-hidroxi-5-metil-hexanoico;

Acido (38)—3—Aminometil—6—ﬁetoxi—5—metil—hexanoico;

Acido (3S)-3-Aminometil-6-etoxi-5-metil-hexanoico;

R A

Acido (3S)-3-Aminometil-5-metil-6-propoxi-hexanoico;

Acido (3S8)-3-Aminometil-6-fluorometoxi-5-metil-hexanoico;

Acido (3S)-3-Aminometil-6-(2-fluoro-etoxi).-5-metil-hexanoico;

Y
Acido (3S)-3-Aminometil-5-metil-6-(3,3,3-trifluoro-propoxi)-

hexanoico.

Método 6 :

(S)-Citronelol "R2'"o "RHO™ o R,I

y/o . 2 2 \/\/\/\/Rz B .!
i i : )

bromuro de (S)-citronelil
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Acido

Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido

Acido

"Acido

Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido

Acido

(E)-(3S)-3-Aminometil-5-metil-non-6-enoico;
(Z)-(3S)-3-Aminometil-5-metil-non-6-enoico;
(E)-(3S)-3-Aminometil-5-metil-non-7-enocico;
(Z)-(3S)-3-Aminometil-5-metil-non-7-enocico;
(E)-(3S)-3-Aninometil-5-metil-dec-7-enoico;
(Z)—(38)—3—Aminometil~5—metil~dec—7—enoico;
3-Aminometil-6-ciclopropil-5-metil-hexanoico;
3-Aminometil-6-ciclobutil-5-metil-hexanoico;
3-Aminometil-6-ciclopentil-5-metil-hexanoico;
3-Aminometil-6-ciclohexil-5~-metil-hexanoico;
3-Aminometil-~7-ciclopropil-5-metil-heptanoico;
3-Aminometil-7-ciclobutil-5-metil-heptanoico;
3-Aminometil-7-ciclopentil-5-metil-heptanoico;
3-Aminometil-7-ciclohexil-S5-metil-heptanoico;
3~-Aminometil-8-ciclopropil-5-metil-octanoico;
3-Aminometil-8-ciclobutil-5-metil-octanoico;
3-Aminometil~-8-ciclopentil-5-metil-octanoico;
3-Aminometil-8-ciclohexil-5-metil-octanoico;
3-Aminometil-5-metil-heptanocico;
3-Aminometil-5-metil-octanoico;
3~-Aminometil-5-metil-nonanoico;
3-Aminometil-5-metil-decanoico;
3-Aminometil-5-metil-undecanoico;

3-Aminometil-5, 7-dimetil-octanoico;

—— -



Acido 3-Aminometil-5,8-dimetil-nonanoico;
Acido 3-Aminometil-5, 9-dimetil-decanoico;

Acido 3-Aminometil-5, 6-dimetil-heptanoico;

Acido 3-Aminometil-5, 6, 6-trimetil-heptanoico;
Acido 3-Aminometil-5-ciclopropil-hexanoico;
Acido 3-Aminometil-6-fluoro-5-metil-hexanoico;

Acido 3—Aﬁinometil—7ffluoro—5—metil—heptanoico;

Acido 3-Aminometil-8-fluoro-5-metil-octanoico;
Acido 3-Aminometil-7,7,7-trifluoro-5-metil-heptanoico;
Acido 3-Aminometil-8,8,8-trifluoro-5-metil-octanoico;

Acido 3-Aminometil-5-metil-hept-6-enoico;

‘Acido 3-Aminometil-5-metil-oct-7-enoico;

Acido 3-Aminometil-S5-metil-non-8-enoico;

Acido (E)-3-Aminometil-5-metil-oct-6-enoico;

Acido (2Z)-3-Aminometil-5-metil-oct-6-enoico;

Acido (E)-3-Aminometil-5-metil-non-6-enoico;
Acido (Z)-3-Aminometil-5-metil-non-6-enoico;

Acido (E)~-3-Aminometil-5-metil-non-7-enoico;

Acido (Z)=-3-Aminometil-5-metil-non-7-enoico;
2 Acido (E)-3-Aminometil-5-metil-dec-7-enoico; vy

Acido (Z)-3-Aminometil-5-metil-dec-7-enoico.

oy

| T



ki

Método 4
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Un compuesto de 1la estructura 40 se puede pregarar a
partir de un compuesto de la estructura 39 a trayés de
tratamiento con trifluoruro de dietilaminosulfuro en un
solvente tal como cloruro de metileno a una temperatur# entre
-78°C \Y% temperatura ambiente. Otros métodos p;ra la

- |
fluorinacién de alcoholes son conocidos y se pueden utilizar

como se ejemplifica en Wilkinson, Chem. Rev. 1992;92:505-519.

|



Los compuestos de la estructura 40 se pueden convertir 'en el
aminodcido-y necesario como se describe en el método 3 més

arriba.

Un compuesto de la estructura 39 se puede preparar a

partir del compuesto de - la estructura 38 a través del
t

tratamiento con tetréxido de osmio y periodato de sodio en un

solvente tal como THF vy agua Yy féduccién del producto

intermedib resultante con borohidfuro de sodio en un soivente

i
tal como etanol.

Los compuestos de 1las estructuras 38 y 34 se pueden
preparar a partir de un compuesto de la estructura 33 de

|
acuerdo con los principios descriptos en el método 3.

Un procedimiento alternativo para la sintesis de alFohol
39 (n=0) involuc;a el tratamiento de un compuesto de 1la-
estructura 36 con un borohidruro metédlico, tal ? como
borohidruro de sodio en un solvente tal como tetrahidrofurano
o DME vy similares para dar un compuesto de la estructur@ 37,
cuya fluorinacidén se puede alcanzar de una manera similar|a la
preparaciédn de un compuesto de la estructura 40. Un comphesto
de la estructura 36 se puede preparar a partir de un comp?esto

1

de la estructura 35 a través del tratamiento con cloruro de

!

-
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Los compuestos de la estructura 53 se pueden preparaf a
partir dé un compuesto de la estructura 45 como se muestra mas
»arriba Yy por los procedimientos generales descriptos en
Hoekstra et. al., Organic Process Research and Development,

1997;1:26-38. 3

Los compuestos de la estructura 45 se pueden preparaf a
partir de compuestos de la estructura 44 por tratamiento ?on
una solucidén de tridxido de cromo en agua/acido sulfﬂrico.‘Se
podrian utilizar 1los métodos alternativos de separar la

olefina en 44 como se detalla en Hudlicky, Oxidations 1in

Organi¢ Chemistry, ACS Monograph 186, ACS 1990:77.

Los compuestos de la estructura 44 (donde R, = alquilo,
alquilo ramificado, ciclcalquilo, alquil-cicloalquilo) se
pueden preparar de bromuro de (S)-citronelilo por reacciohes
que forman enlace carbono-carbonc conocidas en el arte y como
se describen en el método 3. La sustitucidén del haluro en.el
bromuro de (S)-citronelilo con aniones alcoxi también se pu?de
usar para proporcionar'compuestos de la estructura 44 dondé R
= alcoxi o éteres fenoxi (y sustituciones apropiadas de las
mismas de acuerdo con la Férmula 1). De manera alternativa, el
(S)-citronelol se puede utilizar para obtener compuestos de la

estructura 44 por tratamiento de (S)-citronelol con una base



/

tal como hidruro de sodio, y tratamiento del alcdxido
resultante con un haluro de alquilo para obtener éteres. En
otro método el bromuro de (S)-citronelilo (o un éter sulfénigo
apropiado tal como, pero sin limitarse a, (S)—3,7—dimetil—ocﬁ—
6-enil)éster del Acidc metanosulfénico se puede reducir con &n
borohidruro metélico aprbpiado o con especies de hidruro de
alumin}o, tal como LAH, para proporcionar (R)-2,6—dimetil—ocq—
2-ene. |

g

Para un especialista en el arte serd apreciado que la

eleccidébn racional de R- o S-citronelol o R- o bromuro de $-

{
"citronelilo daria origen al isdmero necesario a C5 del

aminoac¢ido final.

Los compuestos gque se pueden prepara de esta manera

incluyen: \

Acido (3S,5S)-3-Aminometil-7-metoxi-5-metil-heptanoico;
Acido (3S,5S)-3-Aminometil-7-etoxi-5-metil-heptanoico;
Acido (3S,5S)-3-Aminometil-5-metil-7-propoxi-heptanoico;
Acido (3S,5S)-3-Aminometil-7-isopropoxi-5-metil-heptanocico;
Acido (3S,5S)-3-Bminometil-7-tert-butoxi-5-metil-heptanoico;

Acido (35,5S) -3-Aminometil-7-fluorometoxi-5-metil-heptanoico;|



Acido (3S,5S)-3-Aminometil-7-(2-fluoro-etoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(3,3,3-trifluoro-
propoxi)-heptanoico;

Acido (3S,5S)-3-Aminometil-7-benziloxi-5-metil~heptanoico;
Acido (3S,55) -3-Aminometil-5-metil-7-fenoxi-heptanoico;
Acido (38,SS)—3—Aminometil—7—(4—cloro~fenoxi)—5—metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(3-cloro-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(2-cloro-fenoxi)-5-metil-
"heptanoico;

Acido (3S,5S)-3-Aminometil-7~ (4-cloro-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(3-fluoro-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(2-fluoro-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7- (4-metoxi-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(3-metoxi-fenoxi)-5-metil-
heptanoico;

Acido (3S,5S)-3-Aminometil-7-(2-metoxi-fenoxi)-5-metil-

heptanoico;

81



Acido (3S,5S8)-3-Aminometil-5-metil-7- (4-trifluorometil-

fenoxi)-heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(3-trifluorometil- ,

fenoxi)-heptancico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(2-trifluorometil~—

fenoxi)~-heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7- (4-nitro-fenoxi)-

heptanoico;

Acido (35, 5S)-3-Aminometil-5-metil-7-(3-nitro-fenoxi) -

heptanocico;

Acido (3S,5S)-3-Aminometil-5-metil-7-(2-nitro-fenoxi) -

heptanoico;

Acido (3S,5R) -3-Aminometil-7-ciclopropil-5-metil-heptanoico;

Acido (3S,5R)~-3-Aminometil-7-ciclobutil-5-metil-heptanoico;

Acido (35,5R) -3-Aminometil-7-ciclopentil-5-metil-heptanoico;

!

Acido (3S,5R)-3-Aminometil-7-ciclohexil-5-metil-heptanoico; -

Acido (3S,5R)-3-Aminometil-8-ciclopropil-5-metil-octanoico;

Acido (38, 5R)-3-Aminometil-8-ciclobutil-5-metil-octanoico;

Acido (3S,5R)—3—Aminometil—8—ciclopentil—S*metil-octanoico;.

Acido (3S,5R)-3-Aminometil-8-cicloexil-5-metil-octanoico;

Acido (3S,5R)-3-Aminometil-5-metil-heptanoico;

Acido (3S,5R)-3-Aminometil-5-metil-octanoico;

Acido (3S,5R)-3-Aminometil-5-metil-nonanoico;

Acido (3S,5R)-3-Aminometil-5-metil-decanoico; !



Acido (3S,5R)-3-Aminometil-5-metil-undecanoico;

Acido (3S,5R)-3-Bminometil-5, 9-dimetil-decanoico;
Acido (3S,5R)-3-Aminometil-5,8-dimetil-nonanoico;
Acido (35, 5R) -3-Aminometil-7-fluoro-5-metil-heptanoico;
Acido (3S,5R)=3-Aminometil-8-fluoro-5-metil-octanoico;
Acido (35,5R)—3—Aminometii~8,8,8—trifluoro—S—metil—octanoico;
Acido (3S,5R)-3-Aminometil-5-metil-7~fenil-heptanoico;

Acido (3S,5R)-3-Aminometil~7- (4-cloro-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(3-cloro-fenil)-5-metil-
heptanoico;

"Acido (3S,5R)-3-Aminometil-7-(2-cloro-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(4-metoxi-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3~-Aminometil-7-(3-metoxi-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(2-metoxi~-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Bminometil-7-(4-fluoro-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3~Aminometil-7-(3-fluoro-fenil)-5-metil-

heptanoico; |




. B4

Acido (3S,5R)-3-Aminometil-7-{2-fluoro-fenil)-5-metil-
heptanoico; vy

Acido (3S,5R)-3-Aminometil-5, 10-dimetil-undecanoico;

Método 7
9 P ?
! ottt
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Un compuesto de 1la estructura 58 se puede preparar a
i
partir de un compuesto de la estructura 57 por tratamiento con

dietileterato borotrifluoruro y trietilsilano en un solvente
tal como CH;Cl;. De manera alternativa el método descripto en
Meyers, J. Org. Chem., 1993;58:36-42, se puede utilizar

{
tratando de este modo un compuesto de 1la estructura 57 1con

cianoborohidruro de sodio tal como THF/metanol con HCl 3% en

f

metanol.

; ———zie
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Un compuesto de la estructura 57 se puede preparar a
partir de un compuesto de la estructura 56 por tratamiento con
}

dimetilamina en un solvente tal como DMF vy similareé de

acuerdo con el procedimiento de Koot, Tetrahedron Lett.,

1992;33:7969-7972.

Un compuesto de la estructura 56 se puede preparér a
partir de un compuesto de la estructura 54 por tratamiento de
un haluro primario adecuado 5% (ioduro, bromuro, o cloiuro)
bajo condiciones de transmetalacién estadndar con tBuli vy
tratamiento del reactivo organometdlico resultante con s%l de
cobre adecuada, tal como, pero sin limitarse a, bromuro de
cobre o 1ioduro de <cobre. El1 organo-cuprato resultant? se
agrega a la lactama (ver Koot et. al., J Qrg. Cﬁem.,
1992;57:1059-1061 para la preparacidén de lactama quiral 5?) en
un solvente tal como THF y similares. El1 procedimiento de

Koot, Tetrahedron Lett., 1992;33:7969-7972 ejemplifica este
|

H

método.

Para un especialista en el arte serd apreciado que la
eleccidén racional de R- o S-haluros primarios 55 de origen al

isdmero necesario a C5 del aminoadcido final. ‘

— -



Acido
Acido
Acido

Acido

(35, 58)-3-Aminometil-5-metoxi-hexanoico;
{3S,58) -3-Aminometil-5-etoxi-hexanoico;
(3S,58)-3-Aminometil-5-propoxi-hexanoico;

(3S,5S)-3-Aminometil-5-isopropoxi-hexanoico;

Acido (3S,5S)-3-Aminometil-5-tert-butoxi-hexanoico;

Acido (BS,SS)—3—Aminometii~5—fluorometoxi—hexanoico;
Acido (3S,5S)-3-Aminometil-5-(2-fluoro-etoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(3,3, 3-triluoro-propoxi)-
hexanoico;

Acido (3S,5S8)-3-Aminometil-5-fenoxi-hexanoico;

Acido (3S,5S)-3-Aminometil-5-(4-cloro-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(3-cloro~-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(2-cloro-fenoxi)-hexanoico;
Acido (3S,5S8)-3-Aminometil-5-(4-fluoro-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(3-fluoro-fenoxi)-hexanoico;
Acido (3S,5S8)-3-Aminometil-5-(2-fluoro-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5- (4-metoxi-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(3-metoxi~fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5- (2-metoxi-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-5-(4-nitro-fenoxi)-hexanoico;
Acido,(3S,55)—3—Aminometil—5—(3—nitro—fenoxi)—hexanoico;
Acido (3S,58)-3-Aminometil-5-(2-nitro-fenoxi)-hexanoico;
Acido (3S,58)-3-Aminometil-6-metoxi-5-metil-hexanoico;
Acido (3S,5S)-3-Aminometil-6-etoxi-5-metil-hexanoico;

—
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‘Acido (3S,5S)-3-Aminometil-6~(3-cloro-fenoxi)-5-metil-

Acido (3S,5S)-3-Aminometil-5-metil-6-propoxi-hexanoico;
Acido (3S,58)-3-Aminometil-6-isopropoxi-5-metil-hexanoico; !
Acido (3S,58)-3-Aminometil-6-tert-butoxi-5-metil-hexanoico; .
Acido (3S,58)—B—Aminometil—6—fluorometoxi-S—metil~hexanoicoé
Acido (3S,5S)-3-Aminometil-6- (2-fluoro-etoxi)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil-6-(3,3,3-trifluoro-
propoxi)~hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil-6-fenoxi)-hexanoico;
Acido (3S,5S)-3-Aminometil-6-(4-cloro-fenoxi)-5-metil- w

hexanoico;

hexanoico;

Acido (3S,5S8)-3-Aminometil-6-(2-cloro-fenoxi)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6-(4~-fluoro-fenoxi)-5~-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6- (3-fluoro-fenoxi)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6-(2-fluoro-fenoxi)-5-metil-
hexanoico;

Acido (3S,58)-3-Aminometil-6- (4-metoxi-fenoxi)-5-metil- ;

hexanoico;

87



Acido (35,58)-3-Bminometil-6-{3-metoxi-fenoxi)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6- (2-metoxi-fenoxi)~-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6- (4-trifluorometil-
fenoxi)-hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6-(3-trifluorometil-
fenoxi)-hexanoico;

Acido (3S,58)-3-Aminometil-5-metil 6-(2-trifluorometil-
fenoxi)—hexanoico}

Acido (3S,5S)-3-Bminometil-5-metil 6- (4-nitro-fenoxi)-
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6—(3—nitro—fen$xi)—
hexanoico;

Acido (3S,5S)-3-Aminometil-5-metil 6-(2-nitro-fenoxi) -
hexanoico;

Acido (3S,5S)-3-Aminometil-6-benziloxi~5-metil-hexanoico; '

Acido (35,5R)—3—Aminometil—6—ciclopropil—5—metil—hexanoic?;

Acido (3S,5R)-3-Aminometil-6-ciclobutil-5-metil-hexanoico;
Acido (38,5R)—3—Aminometil—6—ciclopentil—5—metil—hexanoicg;
Acido (38,5R)—3—Aminometil—6—cicloexil—5—metil—hexanoico;5
Acido (3S,5R)-3-BAminometil-5-metil-heptanoico;

Acido (3S,5R)-3-Bminometil-5-metil-octanoico;

Acido (3S,5R)-3-Aminometil-5-metil~-nonanoico;
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Acido (3S,5R)-3-Aminometil-5-metil-decanoico;

Acido (3S,5R)-3-Bminometil-5-metil-undecanoico; |
Acido (3S,5R)-3-Aminometil-5-metil-dodecanoico; .
Acido (3S,5R)-3-Aminometil-5, 7-dimetil-octanoico;

Acido (3S,5R)-3-Aminometil-5, 8-dimetil-nonanoico;

Acido (3S,5R)-3-Aminometil-5, 9-dimetil-decanoico;

Acido (3S,5R)-3-Aminometil-5, 10-dimetil-undecanoico;
Acido (3S,5S)-3-Aminometil-5,6-dimetil-heptanoico;
Acido (3S,5S)-3-Bminometil-5,6,6~trimetil-heptanoico;
Acido (3S,5S)-3-Aminometil-5-ciclopropil-hexanoico;
Acido (3S,58)-3-Aminometil-6-fluoro-5-metil-hexanoico;
‘Acido (3S,5S)-3-Aminometil-7-fluoro-5-metil-heptanoico;
Acido (BS,5R)—3—Aminometil—8—fluoro—S—metil—octangico;
Acido (3S,5S)-3-Aminometil-7,7,7-trifluoro-5-metil-heptandico;
Acido (3S,5R)-3-Aminometil-8,8,8-trifluoro-5-metil-octanoico;
Acido (3S,5S)-3-Aminometil-5-metil-6-fenil-hexanoico; .
Acido (3S,5S)-3-Aminometil-6-(4-cloro-fenil)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6-(3-cloro-fenil)-5-metil-

hexanoico;

Acido (3S,5S)-3-Aminometil-6-(2-cloro-fenil)-5-metil-
hexanoico;
Acido (3S,5S)-3-Aminometil-6- (4~-metoxi-fenil)-5-metil-

hexanoico;

—
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Acido (3S,5S)-3-Aminometil-6- (3-metoxi-fenil)-5-metil-
hexanoico;

Acido (3S,58)-3-Aminometil-6-(2-metoxi-fenil)-5-metil-
hexanoico;

Acido (3S,58)-3-Aminometil-6-(4-fluoro-fenil)~-5-metil-
hexanoico; . !
Acido (3S,5S)-3-Aminometil-6- (3-fluoro-fenil)-5-metil-
hexanoico;

Acido (3S,5S)-3-Aminometil-6- (2-fluoro-fenil)-5-metil-
hexanoico;

Acido (3S,5R)-3-Aminometil-5-metil-7-fenil-heptanoico;
"Acido (3S,5R)-3-Aminometil-7-(4-cloro-fenil)-5-metil- I
heptanoico; |
Acido (3S,5R)-3-Aminometil-7-(3-cloro-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(2-cloro-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(4-metoxi-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7-(3-metoxi-fenil)-5-metil-
heptanoico;

Acido (3S,5R)-3-Aminometil-7- (2-metoxi-fenil)-5-metil-

heptanoico;

— e




Acido (3S,5R)-3-Aminometil-7-(4~fluoro-fenil)-5-metil-

heptanoico;

Acido (3S,5R)-3-Aminometil-7-(2-fluoro-fenil)-5-metil-

heptanoico;

\

Acido (3S,5S)-3-Aminometil-5-metil-hept-6-enoico;

Acido (3S,5R)-3-Aminometil-5-metil-oct-7-enoico;

Acido (3S,5R)-3-Aminometil-5-metil-non-8-enoico;

Acido (E)-(3S,5S)-3-Aninometil-5-metil-oct*6-enoico;

Acido (Z)-(3S,5S)-3-Aminometil-5-metil-oct-6~enoico;

Acido (Z)-(3S,5S)-3~-Aminometil-5-metil-non-6-enoico;

Acido (E)-(3S,5S)-3-Aminometil-5-metil-non-6-enoico;

Acido (E)-(3S,5R)-3-Aminometil-5-metil-non-7-enoico;

Acido (2Z)-(3S,5R)-3-Aminometil-5-metil-non-7-enoico;

Acido (Z)-(3S,5R)-3-Aminometil-5-metil-dec-7-enoico; y

Acido (E)-(3S,5R)-3-Aminometil-5-metil-undec-7-enoico;

Método 8



Un compuesto de 1la estructura 60 se puede preparér a
partir de un compuesto de la estructura 59 a través; del
tratamiento con un fenol adecuadamente sustituido (incluyendo
al mismo fenol) bajo condiciones descriptas por Mitsunobu,

Synthesis, 1981:1.

Un compuesto de 1la estructura 59 se puede preparar a
partir de un compuesto de la estructura 39 por tratamiento con

metal de sodio o litio y similares en amonio.

La hidrélisis directa del compuesto 60 daria origeh al
e ) Ca . |
aminodcido deseado o se podria wutilziar la aproximacién a

|

través de la hidrélisis de la lactama Boc protegida. i

Los compuestos que se pueden preparar de esta manera
incluyen:
Acido (3S)-3-Aminometil-5-metil-7-fenoxi-heptanoico;
Acido (35)—3—Aminometil—7—(4—cloro—fenoxi)—5—metil~heptan0ico;
Acido (3S)—3—Aminometil—7—(3—cloro—fenoxi)—5—metil—heptanoico;
Acido (3S)-3-Bminometil-7-(2-cloro-fenoxi)-5-metil~heptanofico;
Acido (3S)-3-Aminometil-7-(4-fluoro-fenoxi)-5-metil-
heptanoico;
Acido (3S)-3-Aminometil-7-(3-fluoro-fenoxi)-5-metil-

heptanoico;



Acido

’(3S)—3—Aminometil—7—(2—fluoro—fenoxi)—5—metil—

heptancico;
Acido (3S)-3-Aminometil-7-(4-metoxi-fenoxi)-5-metil-
heptanoico; E

1
Acido (3S)-3-Aminometil-7- (3-metoxi-fenoxi)-5-metil- i
heptanoico; |
Acido (3S)-3-Aminometil-7- (2-metoxi-fenoxi)-5-metil-
heptanoico; ;
Acido (3S)—3—Aminometil-5—metil—7—(4—trifluorometil—fenox§)—
heptanoico;
Acido (3S)-3-Aminometil-5-metil-7-(3-trifluorometil-fenoxi)-
heptanoico;
Acido (3S)—3—Aminometil—5—metil—7—(2—trifluorometil—fenoxi)—
heptanoico;
Acido (3S)-3-Aminometil-5-metil-7-(4-nitro-fenoxi)-heptanoico;
Acido (35) -3-Aminometil-5-metil-7- (3-nitro-fenoxi)-heptanoico;
Acido (38)—3—Aminometil—5—metil—7—(2-nitro—fenoxi)—heptaﬁoico;
Acido (35)—3~Aminometil~6—(3—cloro—fenoxi)—S—metil—hexanqico;
Acido (38)—3—Aminometil—6—(2—cloro—fenoxi)—5—metil—hexandico;
Acido‘(35)—3—Aminometil—6—(4—fluoro—fenoxi)—5—metil-hexanoico;
Acido (3S)-3-Aminometil-6-(3-fluoro-fenoxi)-5-metil-hexanoico;
Acido (38)—3—Aminometil—6—(2—fluoro~fenoxi)—5—metil—hexaﬁoico;
Acido (3S)-3-Bminometil-6-(4-metoxi-fenoxi)-5-metil-hexanoico;
Acido

(3S)—3—Aminometil—6—(3—metoxi—fenoxi)—5—metil—hexa$oico;

§

4y



|
Acido (3S)—3fAminometil—6—(2—metoxi—fenoxi)—5—metil—hexanoico;
- |
Acido (3S)-3-Aminometil-5-metil 6-(4-trifluorometil-fenoxi)-

hexanoico; |

Acido (BS)—3—Aminometil—55metil 6—(3~trifluorometil—fenoxip—

Y

hexanoico;

Acido (38)-3~Aminometii—5—metil 6- (2-trifluorometil-fenoxi)-
hexanoico; : ‘
Acido (3S)-3-Aminometil-5-metil 6-(4-nitro-fenoxi)-hexanoico;

. 1
Acido (3S)-3-Aminometil-5-metil 6-(3-nitro-fenoxi)-hexanoico;

Acido (3S)-3-Aminometil-5-metil 6- (2-nitro-fenoxi)-hexanoico;

Acido (3S)-3-Aminometil-5-metil 6-fenoxi-hexanoico; y ;

Acido (3S)-3-Aminometil-6-(4-cloro-fenoxi)-5-metil-hexanoico.

|
|

Método 9: Sintesis de andalogoes C-4 sustituidos

Et
2 — AL PO
| )\/\coza Y COE H/\COZtBu |

684 R gaa R 628 i

CO,tBu CO,H |

— /‘\\/ECN /‘\’/E
L & NH.

€3 64 '

|
Un compuesto de la estructura 64 se puede preparar a

partir de un compuesto de la estructura 63 por tratamiento de

|
63 con hidrbégeno a 50 psi en presencia de un catalizador tal

Kl

como niquel Raney en presencia de wuna base tal como
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Lok

trietilamina en un solvente organico por ejemplo metanol. El

producto resultante luego es tratado con un &acido acuoso tal
l

como HCl 6N a una temperatura entre temperatura ambiente vy

reflujo. La mezcla resultante se puede someter a cromat?grafia

de intercambio idnico para asilar el producto 64.

{

|

Un compuesto de 1la estructura 63 se puede preparar a

, ?
partir de un compuesto de la estructura 62B por tratamiento
con una base apropiada, tal como, pero sin limitarse a,

hidruro de sodio, n-butil litio y similares, y un reactivo

|
algquilante tal como t-butilbromocacetato o bencilbromoacetato

“en un solvente tal como DMSO o THF 1% sim?lares.

Preferentemente, 1la reaccidén se lleva a cabo tratando una
solucidén de un compuesto de la estructura 62B en TFF con

hidruro de sodio y alquilacién del anién resultante con t-

b

!
butileomoacetato.

!

Un compuesto de 1la estructura 62B se puede preparar a
partir de un compuesto de la estructura 62A por tratgmiento

con cloruro de sodio en un solvente tal como DMSO acuoso a una
|

temperatura entre 50°C y reflujo.
l

Un compuesto de la estructura 62A se puede preparar a

1

|
partir de un compuesto de la estructura 61 por tratamiento con

)

——ie
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un alquilmetalhaluro tal como un reactivo de alquillitié O un

haluro de organomagnesio en un solvente tal como THF o éFer en

presencia de una sal de cobre, tal como, pero sin limita&se a,

ioduro de cobre, dimetiisulfuro bromuro de cobre. De manera

alternativa, 1la reaccidn se\ puede llevar a cabo ﬁor el

tratamiento del nitrilo énuun solvente tal como éter a,‘o por
)

debajo de, temperatura ambiente con un cloruro de

alquilmagnesio.

Un compuesto tal como 61 se puede preparar de acueﬁdo con

procedimientos conocidos de la literatura entre la

‘condensacién de isobutilaldehido y metilcianoacetato.

Método 10: Sustitucidn C-4
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Los analogos GABA 3-sustituidos doblemente ramificados 72

J
se pueden preparar en dos pasos a partir de la azida 71 a
!

través de la hidrogenacién de la azida 71 en presencia de un
{

catalizador metdlico noble tal como el paladio al 5% en

carbono e hidrbdlisis de la lactama resultante con un ;écido

fuerte tal como HCl 6 N a reflujo. El producto final 72iluego

}
se puede alislar usando cromatografia de intercambio idénico.
|

El compuesto 71 se puede preparar en dos paso§ por
tratamiento de una lactona tal como 70 con HBr en un solvente
tal como etanol a una temperatura tal como 0° y reaccionando

|
el bromuro resultante con azida de sodio en un solvente tal
. j

como sulféxido de metilo a una temperatura entre 10°C y 8P°C.

l

La lactona 70 se puede preparar en dos pasos mediante

oxidacién de un compuesto tal como 69 con un oxidante tal como

|
periodato de sodio en presencia de una cantidad catalitica de

|
tricloruro de rutenio en un solvente tal como acetonitrilo a
: |

una temperatura entre 0°C y 100°C y siguid el tratamiento del
compuesto resultante con carbonato de potasio é una
temperatura entre 25°C y 70°C y luego el tratamiento 'con un
acido tal como é4cido p-tolueno sulfdénico en un solvegte tal

como THF a reflujo o un &cido acuoso tal como HCl en ragua a
|

temperatura ambiente.

i |

-

@€



Un compuesto tal como 69 se puede preparar medianté una

: |
reduccién de un compuesto tal como 68 con un agente reductor

1
de hidruro tal como el hidruro de aluminio y litio én un

solvente tal como éter o THF y reaccidédn del alcohol resultante
|

con yn agente acilante tal como el anhidrido acético en
[

presencia de una base tal como trietil amina o piridina o
}

similares.

|

Los compuestos de la estructura 68 se pueden preparar
mediante la reaccidén de un compuesto tal como 67 con hidrdégeno
a aproximadamente 50 psi en presencia de un catalizador
metalico noble tal como paladio al 5% sobre carbono gen un
solvente tal como etanol. Un compuesto de la fdérmula '67 se
puede preparar mediante reacciétn de un compuesto ée la
estructura 66 con una solucién de etanol saturada c&n gas

bromuro de hidrégeno. Un compuesto tal como 66 se fpuede

preparar a partir de un compuesto tal como 65 mediaAte el

tratamiento de un compuesto tal como uno con una base Euerte

tal como diisopropil amina de litio en un solvente tai como
!

THF a una temperatura tal como -78°C y reaccidn del anidn
|

resultante con un compuesto tal como bromuro de ben¢ilo o
]

ioduro de bencilo. Los compuestos de la estructura 66 (R = H o
' i

alquilo inferior) se puede preparar en forma Oéptica de Wétodos

]
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conocidos conocidos en la literatura (Davies, J. O0rg. Cﬁem.,
1999;64(23) :8501-8508; Koch J. Org. Chen., 1993;58(10):é725—

j
37; Afonso, Tetrahedron, 1993,;,49(20) :4283-92; Bertus,
|

Tetrahedron, Asymmetry 19@9;10(7):1369—1380; Yamamoto, J. Am.
Ay )

Chem. Soc., 1992;114(20):7652-60).

|

1
Ejemplos Especificos |
Ejemplo 3: Sintesis del &acido 3-aminometil-5-metil-octanoico

!

Ejemplo 3 _ |
o

1-Bencil-4-hidroximetil-pirrolidina-2-ona 74 f
Se agregd el borohidruro de sodio (8,0 g, 0,211 molﬂ 4 una

solucién de metil—l—bencil—5—oxo—3—pirrolidinacarboxiléto 73

(Ver Zoretic et al., J Org. Chem., 1980;45:810-814 para el
|

método general de sintesis) (32,0 g, 0,137 mol) en 1,2-
t

dimetoxietano (600 mL) y estuvo bajo reflujo durante 19 horas.
l

La reacciédn se enfridé a temperatura ambiente y se agFegaroh

|



B R AT

100

200 mL de agua. La reacciédn se templd con acido citrico 1 M y
se concentrd bajo presién reducida. El1 residuo se extrdjo con
diclorometano, se secd sobre sulfato de magnesio, y se évaporé

a sequedad para dar 17,47 g, 62% del alcohol 74 como{aceite

i
claro.

|

'H NMR (CDCly): & 7,30 (ﬁ, 5H), 4,38 (d, 1H, J = 14,7), 4,46
(d, 1H, J = 14,7), 3,56 (m, 2H), 2,36 (m, 1H), 3,10 (?u 1H),
2,52 (m, 2H), 2,26 (m, 1H). MS, m/z (infensidad relativé): 207
[M+2H, 66%]. IR (KBr) 3345, 2946, 2866, 1651, 1445, 1025, 737,

698 cm™.

1-Bencil-4-iodometil-pirrolidina-2-ona 75 ‘ |

Al alcohol de lactama 74 (11,18 g, 0,056 mol) en 210 mL de
tolueno se agregd, por vez, trifenilfosfina (20,0 gj 0,076
mol), imidazol (10,8 g, 0,159 mol), e ioduro (19,0 g; 0,075
mol). Después de agitar la suspensidén durante 1,5 horas, el
;obrenadante se virtid en otro matraz. El residuo émarillo
pegajoso se lavd dos veces con éter y las solucidnes se
combinaron. El solvente se evapord y se realizdé una
cromatografia del residuo sobre silica, eluyendo ?on 1:1
acetona/hexano para dar 7,92 g, 46% del iodolactama ﬁS como

aceite amarillo. j

'H NMR (CDCl;): & 7,25 (m, SH), 4,38 (d, 1H, J = 14,6), 4,46

|
i

(d, 1H, J = 14,6), 3,38 (dd, 1H, J = 7,8 y 2,2), 3,20 (dd, 1H,

|

)

4
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J=5,6vy 4,4), 3,12 (dd, 1H, J= 7,3y 2,4), 2,96 (ddb 1H, J
= 5,8y 4,4), 2,60 (m, 2H), 2,22 (dd, 1H, J = 10,5 vy 947). MS,
m/z (intensidad relativa): 224 [M~HBn, 94%], 317 [M+2H, 64%].

IR 3027, 2917, 1688, 1438, 1267, y 701 cm . ‘

1-Bencil-4-(2-metil-pentil) ~pirrolidin-2-ona 76
A una suspensidén de virutas de magnesio (0,50 d, 0,021

mol) en 15 mL de THF seco bajo nitrdégeno, se agregb un cristal

|

H

de yodo y 2-bromopentano (2,88 g, 0,019 mol). Después de una
reaccidédn exotérmica que se enfrid periddicamente en unjbaﬁo de
hielo/ la reaccidén se agitdé a temperatura ambiente dﬁrante 2
"horas. Se agregaron ocho milimetros de Li,CuCl,; (hechos de 84
mg de LiCl y 134 mg de CuCl; en 10 mL de THF seco) a 0°C
seguidos por la adicién gradual de 1-Bencil-4-iodometil-
pirolidina-2-ona 75 en 15 mL de THF seco, y la suspensién
resultante se dejdé agitar a 0°C durante 3 horas. La agitacién
se continud a temperatura ambiente durante 1 hora éntes de
templar con una solucidén saturada de cloruro de amonio. Se
agreqé agua para disolver el precipitado formado, vy iuego la
solucién se extrajo con éter y se secd sobre su%fato de
magnesio. El solvente se evapord bajo vacio y se reaiizé una

cromatografia del residuo sobre silica eluyendo con 1:1

acetona/hexano para dar 1,13 g, 69% de la 1—bencil~4—(é—metil—
' |

P

pentil)-pirrolidin-2-ona 76.

——



102

'H NMR. (CDCls): & 7,30 (m, B5H), 4,42 (m, 2H), 3,32 (m, 1H),

2,86 (m, 1H), 2,56 (m, 1H), 2,40 (m, 1H), 2,10 (m, 1H), 1,30

(m, 6H), 1,10 (m, 1H), 0,90 (m, 6H). MS, m/z (intensidad
‘i

relativa): 261 ([M+2H, 100%], 301 |[M-H+CHsCN, 82%], ZqO [M+H,

72%]. ' !
4-(2-Metil-pentil)-pirrolidin-2-ona 77

Un matraz de 250 mL de 3 cuellos equipado écon un
condensador de hielo seco se enfrié a ~78°C. Se condensd
amoniaco (80 mL) de amoniaco dentro del matraz y se agregd 1-
bencil-4-(2-metil-pentil)-pirrolidin-2-ona 76 (1,67 q, 0,06
mol) en 15 mnlL de THF. Se agregaron botones dJ sodio
recientemente cortados hasta que persistidé un profun@o color
azul. El bafio de frio se removié y la reaccidn se agitd a
reflujo (-33°C) durante 1 hora. La reaccibédn se tem?lé con
cloruro de amonio y el amoniaco en exceso se dejd evap;rar. El
residuo resultante se diluyé con agua, se extrajo con
diclorometano, vy se secd sobre sulfato de magnesio. La
evaporaciédn del solvente seguida por cromatografi; sobre

silica que eluyd con 1:1 acetona/hexano dio 0,94 g, 86% de la

i
l

4-(2-Metil-pentil)-pirrolidin-2-ona 77.
'H NMR (CDCly): & 6,25 (br, 1H), 3,44 (m, 1H), 2,95 (m, 1H),

2,54 (m, 1H), 2,40 (m, 1H), 1,98 (m, 1H), 1,30 (m, 6Hb, 0,80

-

-z
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(m, 6H). MS, m/z (intensidad relativa): 212 [M-H+CHaCN, 100%},

171 [M+2H, 72%], 170 [M+1H, 65%].

Acido 3~Aminometil-5-metil-octanoico (Ejemplo 3)

La 4-(2-metil-pentil)-pirrolidin-2-ona 77 (0,94 g, 0,007
mol) se disolvidé en 70 mL. de HCl 6 N y estuvo bajo reflujo
durante 20 horas. La solucidn se evapord bajo vacio; Yy se
aplicé una solucidén acuosa del residuo a la resina de
intercambio iénico Dowex 50WX 8-100 (fuertemente écid@) que
habia sido lavada con agua grado HPLC. La columna eluyd,
prime;o con agua hasta que el eluyente estuvo a un pH
" constante, y luego con solucién de hidréxido de amonio al 5%.
Las fracciones de hidréxido de amonio se evaporaron Yy se
convirtieron en azedtropo con tolueno. El1 sélido blanco se
lavd con acetona filtrada y secada en una estufa al vacio
durante 24 horas para dar el aminocacido 0,61 g, 59%.

'H NMR (CD,0D): & 3,00 (m, 1H), 2,85 (m, 1H), 2,48 <m 1H),
2,30 (m, 1H), 2,14 (brm, 1H), 1,60 (brm, 1H), 1,38 (ﬁ, 4H) ,
1,18 (m, 2H), 0,60 (m, 6H). MS, m/z (intensidad relativa): 188

[M+H, 100%].

— e
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Ejemplo 4: dihtesis del 4&cido 3-Amindmetil-5,7-dimetil-

octatdich
|
?.
o ‘ .
I 5
Moo NN NT N
[ v LA
) McO,C oMd
7$ B 75 :
t
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1
1

Metil éster del &cido 1-(4-Metoxi-bencil)-5-oxo-pirrolidina-3-

carboxilico 79

i

A 4-metoxibencilamina (42 g, 0,306 mol) en metanol (40 nL)
a 0°C se agregd el dimetil itaconato (48 g, 0,306 mol) en
metanol (13 mL). La solucién se agitd a temperatur; ambiente
durante 4 dias. Se agregd.HCl 1 N a la solucidn séguida por

i

éter. Las dos capas se separaron y la fase acuosa ée extrajo
con éter. Laé fases organicas combinadas se secaroﬂ (Mgs04) .
Con la filtracién del agente de secado el material deseado 79

precipitd de la solucidn gue se recolectd y secd bajo vacio.

23,26 g, 29% MS, m/z (intensidad relativa); 264 [M+H,100%].

" Anadlisis calculado para Ci4Hi7N104: C, 63,87; H, 6,51; N, 5,32.

Hallado: C, 63,96; H, 6,55; N, 5,29. |
4-Hidroximetil-1-(4-metoxi-bencil)~pirrolidina-2-~ona 80
NaBH; (15 g, 0,081 mol) se agregd en porciones al éster 79

i

en etanol (600 mL)a temperatura ambiente. Después de 4,5 horas
se agregd cuidadosamente (~200 mL) a la reaccidén y lalsolucién
se agité a temperatura ambiente durante toda la nbche. El
sblido resultante se removidé por filtracidén y el filtrado se

concentrd para dar alcohol 80 como un aceite. 15,33 g, 81%.

MS, m/z {(intensidad relativa): 235 [M+H,100%].

1

—s
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4—Iodometil—1—(4—metoxi—bencil)—pirrolidin—2-ona 81

Al alcohol 80 (12,9 g, 0,55 mol) en PhMe e agregd
a

trifenilfosfina (20 g, 0,077 mol), imidazol (10,8 g, 0,16
1

mol), e yodo (19 g, 0,075 mol). La suspensidn s? agitd a
tempefatura ambiente 5 horas. Se agregd una solucidn acuosa
saturada de tiosulfato dé sodio y las dos capas se §&epararon.
La fase acuosa se extrajo con éter y las fases oréénicas se

lavaron con solucién salina, se secaron con (Mg§04) y se

!

concentraron. La cromatografia instanténea (6:1 a 4:1

|
tolueno/acetona) del residuo dio ioduro 81 como un aceite.

i

11,9 .9, 63%. MS, m/z (intensidad relativa): 346 [M+H,%OO%].
Co
4—(2,4—Dimetil—pentil)—1—(4—metoxi—bencil)—pirrolidinﬁZ-ona 82
Se utilizd un procedimiento similar a la preparadién de 1-
bencii—4—(2—metil—pentil)~pirrolidin—2—ona 76 para daf 4-(2,4-
dimetil-pentil)-1-(4-metoxi-bencil)-pirrolidin-2-ona icomo un
aceite. 1,22 g, 29%. MS, m/z (intensidad relatﬂva): 304
|

[M+H,100%1].

!

4-(2,4-Dimetil-pentil) -pirrolidin-2-ona 83

A la lactama (1,17 g, 3,86 mmol) en MeCN (20 mL)}a 0°C se
agregd nitrato cérico (4,2 g, 7,7 mmol) en HyO (10 mL); Después
de 50 minutos, se agregd otra porcidédn de nitrato de amonio
cérico (2,1 g, 3,86 mmol), después de 1 hora la @ezcla se

i
)

-
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)
}

absorbidé en la silica y se sometid a cromatografia instantanea

f

para dar un aceite. MS, m/z (intensidad relativa): 183

t

[M+H,100%] .

[N

Acido 3—Aminometil—5,7¥dimetil-octanoico (Ejemplo 4)

Se utilizdé un proceaimiento similar a la prepardcién de
dcido 3-aminometil-5-metil-octanoico (Ejemplo 3) para} dar el
amodcido como un sélido. MS, m/z (inténsidad relativa): 202

[M+H,100%] . 1
f
!

Ejemplo 5: Sintesis del acido (S) —-3—Aminometil—5;—metil—

: !
octanoico :
i
) i
0 D . S W
’:.! i [ |
; OMe /\N/\.m . /\:\I)\Ph
O —F !
Me . HOJ-——‘/ =
O . |
78 23 84 i
1
‘ i
v i
o A
! o !
NfY N e e /K/'\’ Piv !
_ I 1
|
57 36 85 '
’ !
l H
§ !
Y
CO, il ,

Ejemplo 5
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i
i
(S)-4-§idroximetil—1-((S)—l—fenil—etil)—pirrolidin-Z—éna 84

1

Al éster 33 (49 g, 0,198 mol) en EtOH (600 mL) ,se agregd

boroh}druro de sodio (22 g, 0,595 mol). Después de 7'horas, se
!

agregd cuidadosamenet éacido citrico 1 M, y después de que la

. . , |
efervescencia haya terminado, se agregd agua para templar

{

completamente la reaccién. El etanol fue removido bajo presiédn
reducida y se agregd acetato de etilo. Las d%s capas
resultantes se separaron, la fase acuosa se extrajo con EtOAcC
y las fases organicas combinadas se secaron (Mgsb4) y se

concentraron para dar un aceite pesado. MS, m/z (intensidad

|

relativa): [M+H,100%]. %
1
1

(S) -4-Iodometil-1-((S)-1-fenil-etil)-pirrolidin~-2-ona §5

Se utilizé un procedimiento similar al tratamiento con

{

yodo del compuesto 80 dando ioduro 85 como un aceite. 35,2 g,

56%. Analisis calculado para CisH;¢I;Ni0y: C, 47,43; H, '4,90; N,
a
4,25. Hallado: C, 47,41; H, 4,83; N, 4,17.
|
i
4—(2—Mﬁtil—pentil)-1—((S)—l—fenil—etil)—pirrolidin—z—ona 86

|
Se utilizdé un procedimiento silimar a la preparacidén de 1-
1

bencil-4-(2-metil-pentil)-pirrolidin-2-ona 76 para darl 2,71 g,
: i

81,0% de 86 como un aceite. MS, m/z (intensidad relativa): 274
(M+1H,100%], 315 [M+H+CH,CN, 65%]. |
|

1
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i

(S)-4-(2-Metil-pentil)pirrolidin-2-ona 87 i

{

Se utilizé un procedimiento similar a la preparacidén 4-(2-
i
metil-pentil)-pirrolidin-2-ona 77 para dar 1,14 g, 72,8% de 87

COomo un aceite. MS, m/z {intensidad relatiba): 170
i

[M+1H,100%), 211 [M+1H+CH,CN, 90%]. |
i
|

Ejemplo 5: acido (8S)-3-Aminometil-5-metil-octanoico

Se usd un procedimiento similar a la preparacidédn de &cido

3-aminometil-5-metil-octanocico (Ejemplo 3) para , dar el

i

aminoacido (ejemplo 5) 0,88 g, 74,3%.

i

'"H NMR (CDsOD): & 2,95 (m, 1H), 2,80 (m, 1H), 2,40 (m, 1H),

1
2,25 (m, 1H), 2,05 (brm, 1H), 1,30 (m, 4H), 1,10 (m, QH), 0,90

(m, 6H). MS, m/z (intensidad relativa): 188 [M+1H,100%], 186

[M+1H, 100%], 229 [M+1H+CH,CN, 30%]. '

}
t

!

i
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Ejemplo 6: Sintesis del Acido (S)-3-Aminometil-7-metoxi-5-

metil-~-heptanoico

[ O )
oo —1i: |
A AL ( AN
\\' :’7h — J\
< e : / 00, NaﬂO4
/I — ) &
‘———“ - .

5 38
9 Q
Yo )k
_. < NS,
, /° N VO Naowm
AN e -i———-3—
t
0 0 |
\ \ °\ |
Ejemplo 6 7 70 '

(S)-4-(2-Metil-pent-4-enil)-1-((S)~1-fenil~etil)-pirrolidin-2-

oha 88 ‘

i

' !
Se sigquid un procedimiento similar a la preparacidn de 1-

bencil-4- (2-metil-pentil)~pirrolidin-2-ona 76 dando el aducto
1
(intensidad relativa): 272

1

[M+H,100%]. ’

i

88 como un aceite. 5g, 74%. MS, m/z

(S)-4-(4-Hidroxi-2-metil-butil)-1-((S)-1-fenil-etil)-

pirrolidin-2-ona 89
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1

Se agregd 0s0O4 (2 mL de una solucidn peso 4% en: t-BuOH) al

alqueno 88 (5,8 g, 0,021 mol) en THF/H,O (3:1, 100 mﬁ). Después

de 1 hora, se agregd periodato de sodio (11,4 g, 05053 mol) .

i

Después de 2 horas, la suspensidén se filtrd y los sblidos se

lavaron con diclorometano. El1 filtrado se concentrdé y el
; |

residuo se conviertié en azedtropo con tolueno. El residuo se
1

disolyié en etanol y se agregd borohidruro de sodid (2,5 qg).

. !
La suspensién se agitd a temperatura ambiente durante toda la

1
noche. Se agregd acido citrico 1IN y la mezcla se diluyd con
i

éter. Las dos capas resultantes se separaron y la fdse acuosa

se extrajo con éter y las <capas organicas combinadas se

‘secaron con (MgSO4) y se concentraron. La croﬁatografia

instanténea (1:1 hexano/EtOAc) del residuo dio Qn aceite, 4,2
.

g, 73%. MS, m/z (intensidad relativa): 276 [M+H,100%]J

|

i
i
T
v

(S)-4-(4-Metoxi-2-metil-butil)-1-((S)-1-fenil-etil)-

pirrolidin-2-ona 90

Al alcohol 89 (2g, 7,66 mmol) en DMSO (60 nl) a
|
aceite).

!
Después de 30 minutos se agregd el ioduro de metilo (1,08 g,
§

temperatura ambiente se agregd NaH (368 mg, 60% en

7,66 mmol) y la solucibén se agitd a temperatura ambiente
durante toda la noche, sobre la que la reaccidédn se diyuyé con

agua (500 mL). La solucién se extrajo con éter, .  y los



extractos organicos combinados se secaron con LMgSOU y se

concentraron. La cromatografia instanténea (9Q% a 50%

o

hexanq/acetona) del residuo dio el producto S0 comd un aceite

(1,1 g, 52%). MS, m/z 290 [M+H,100%].
(S)-4- (4-Metoxi-2-metil-butil) -pirrolidin-2-ona 91

Se utilizd un procedimiento similar ' de 4-(2-metil-pentil)-

i

pirrolidin-2-ona 77 dando la lactama 91 como un aceite. MS,

- m/z 186 [M+H,100%].

]
1
t
t

!

Ejemplo 6: acido (S)—3-Aminometil—7-metoxi—S—metil—heétanoico

A

1
Se siguidé un procedimiento similar a la sinﬁesis del

!

ejemplo 3. El aminoéacido resultante aislado « de la

cromatografia de intercambioc iénico se recristalizé del

metanol/acetato de etilo para dar el ejemplo 6 como un sélido

[

blanco. MS, m/z 204 [M+H,100%). AnAlisis Calcul@do para

CioH:1NO3: C, 59,09; H, 10,41; N, 6,89. Hallado: C, 58,71:H,

10,21; N, 6,67. ‘




Ejemplo 7: Sintesis del acido (S)-3-Aminometil-6-fluoro-5-

metil-hexanoico

)

~

]

M-, C

CO-Me

Mal, DMSEO

HG,C

Ejemplo 7

Dimetil éster del acido 2—Metil-2—[(S)—5-oxo—1—((S)-l—fenil—

etil)—pirrolidin—B—ilmetil]fmalénico 92 '
! )

Al dimetil metilmalonato (1,06 g, 7,29 mmol) eh DMSO (7

[

mL) a temperatura ambiente, se agregdé NaH (291 mg de una

dispersién al 60% en aceite). Después de que la efervescencia

)

habia terminado, se agregdé la lactama 85 (2 g, 7,29 mol) En

i

DMSO (5 mL). Después de 1 hora se agregd agua Yy laisoluciénJ

acuosa se extrajo con el éter. Los extractos organicos

—
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combinados se secaron con (MgSOs) y se concentraron. La
cromatografia instantédnea (1:1 hexano/acetona) del residuo dio

el producto como un aceite (1,7 g, 81%). MS, m/z 348

1

(M+H,100%) .
!

Metil éster del 4&cido 2-Metil-3-[(S)-5-oxo-1-((S)-1-fenil-~
etil)—?irrolidin—B—il]-propiénico 83 E
Ei éster 92 (483 mg, 1,4 mmol), NaCl (104 mg, i,8 mmol),
z
agua (105 uL) y DMSO (5 mlL) se calentaron a reflujo:durante 2
horas. La solucién se enfrié a temperatura ambiente,%se agregd

agua y la solucidén acuosa se extrajo con éter. Los 'extractos

1

organicos combinados se secaron con (MgSO;) y se concpntraron.

La cromatografia instantdnea (80% a 66% hexano/acetona) del

1

residuo dio el producto como un aceite (160 mg, 40%)4 MS, m/z

290 (M+H,100%).

i

1
i
1

1

(S)—4—(3-Hidroxi—2—metil—propil)—1—((S)—l-fenil—etil)—:
pirrolidin-2-ona 37 ‘
Al éster 93 (4,82 g, 0,017 mol) en EtOH (100 mL) sé agregd

NaBH, (3,7 g, 0,10 mol) y la mezcla se calentd a ;reflujo
durante 2,5 horas. La solucién se enfrié a 0°C y se agregd
cuidadosamente &cido citrico 1 M, seguido de agqua. La solucién

se concentré a mitad de volumen agregado y extraido con éter.

Los extractos organicos combinados se secaron con (MgSO4) y se

L

——



113

1
concentraron. La cromatografia instantanea (1:1

1

hexano/acetona) del residuo dio el producto como ﬁun aceite

(2,6 g, 59%). MS, m/z 262 (M+H,100%). '

1

[

(S)—4—(3—Fluoro—2—metil-propil)—1—((S)—l—fenil—etil)—i

pirrolidin-2-ona 94

A DAST (lg, 6,2 mmol) en CH2Cl2 (20 mL) a -78°C 'se agregd
el alcohol 37 en CH:Cl, (10 mL). Después de 1 hora a -78°C, la

solucién se calentd a temperatura ambiente. Después deé 7 horas
1

la solucidn se templd cuidadosamente con una soluci@n acuosa

saturada de bicarbonato de sodio y las dos capas se separaron.

i

‘La fgse organica se secd con (MgSO;) y se concentré. La
cromatografia instantédnea (90% a 66% hexano/acetona) del

residup dio el producto como un aceite (600 mg, 37%).1MS, m/z

264 (M+H,100%). ‘

(S) -4-(3-Fluoro-2-metil-propil) -pirrolidin-2-ona 95

Se utilizé un procedimiento similar a la preparaciéﬁ de 4-
(2-metil-pentil)-pirrolidin-2-ona 77 obteniendo 1la iactama
como un aceite (242 mg, 68%). MS, m/z 159 (M+H,100%). E

. 1

Ejemplo 7: acido (S)—3—Aminometil-6—fluoro—5—metil—hexand@co
Se siguid® un procedimiento similar a 1la sintesis del

ejemplo 3. El aminoacido resultante aislado dé la

t

—
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1

cromatografia de intercambio idénico se recristalizé del

metanol/acetato de etilo para dar el ejemplo 7 com¢ un sdélido

blanco. MS, m/z 177 (M, 100%). Analisis calcﬁlado para

i

CsH16F1N1O2: 0,02 H-O: C,}54,ll; H, 9,10; N, 7,89. Hallado: C,

53,75; H, 9,24; N, 7,72. '

1

!

Ejemplo 8: Sintesis

del A&cido (S)-3-Aminometil-6-metoxi-5-
metil-hexanoico |

e :

. 0 o

X i ’ i X

§ N Na N AN Ny, NaH, Mel :KNV\P]‘

\ —- \ —r— i
P ) .
o—/ ‘.
0 HO - ,
f 97 94 37
t 1
i 6N HCI | .
¥ \
j HzNWO ‘
,. o, e |
}
!
Ejemplo 8 »

(S) -4~ (3-Metoxi-2-metil-propil) -1-((S)-1-fenil-etil) - '
1
pirrol%din—Z—ona 96 !

j
L

1

Se utilizdé un procedimiento similar a la sintesis de (S)*i

1

4-(4-metoxi-2-metil-butil)-1-((S)-1-fenil-etil)-pirrolidin-2-

) t
|

1

1

—e
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ona 90 dando éter 96 como un aceite (90 mg, 37%). MS, m/z 276

(M+H, 100%) .

}

(S)-4-(3-Metoxi~-2-metil-propil) -pirrolidin-2-ona 97
|

1

Se utilizd un procedimiento similar para la sintesis de 4-

i

(2-metil-pentil)-pirrolidin-2-ona 77 dando 97 como .un aceite
(760 mg, 93%). MS, m/z 171 (M+H,100%). i
}

Ejemplo 8: acido (S)-3-Aminometil-6-metoxi-5-metil-hexanoico
|

. s 03 . . . l 4
Se siguidé un procedimiento similar a la sintesis del

i
ejemplo 3. El aminoacido resultante aislado ; de la

i
cromapografia de intercambio ibénico se recristalizé del

i
metanol / acetato de etilo para dar el Ejemplo 8:' como un

1

sé6lido blanco. MS,” m/z 190 (M+H,100%). Analisis Calculado para

C9H19N103:C, 57, 12,‘ H, 10, 12; N, 7, 40. Hallado: C, 517, 04; H,

10,37; N, 7,30. Un segundo lote precipité de las soéluciones

madre (relacién 1:5 de isémeros de C5 por 'H NMR). MS, m/z 190

(M+H,100%) .

-
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Ejemplo 9: Sintesis de <clorhidrato del 4acido {38, 5R) ~-3-

Aminometil-5-metil-octanoico ‘

b o d ,“ !
romuro de MaMgCl, CuCly, LiCI CrO3, HpS0,, HyO ,
(S)-citronelilo NN 2 HO,C
THE,0°Cart i \/\rh”/
o8 9 !
O 1
s |
o [
Ph !
LiCl, EtzN,
Me,COCH, THE |
b
- LiCH 02 6 o NaHMDS, o o | ;
o 7 THF, H,0 OJLNJKT/\]/\*/ BrCH,COxE CRLN)kV”\ff\v/
" , !
3 P. )_-__l -~ . O 'X———I‘ 1
ch, 4131y .'3'”’ S ~ /LI_‘HU LenT, 7€ C PH . ]
, 102 ey 100 ’
N [ 8H,SMe,, THF 1
! )
s 1
TN, DAL, Nzbl,, DMSO, ‘
ric/\_/\\i/\_/ Sy TSO/\‘/\/\/ 6 eC 1\43/\‘/\)/\}/
g =
“CO4Bu ~CO,1Bu SCOBU
103 104 105
: : RaNi, THF, Ha i
‘1 i
HQN/\(Y\/
HNT SN 6N HC! COZtB\:u
; cou 108
HNA\'/\i/\"/
/ !
¢ 107 |
1
Ejemplo 9
|

(R) -2,6-Dimetil-non-2-ene 98 ,

'

Al bromuro de (S)-citronelilo (50 g, 0,228 mol) en THF

(800 mL) a 0°C se agregdo LiCl (4,3 g) seguido de CuCl. (6,8 g).

Después de 30 minutos se agregd cloruro de metilmagnesio (152

4 mL de una solucién 3 M en ,THF, Aldrich) y 1la solucién se

—
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calenté a temperatura ambiente. Después de 10 horas la

solucién se enfrié a 0°C y se agregd cuidadosamente una

solucidn acuosa saturada de cloruro de amonio. Las dos capas
resultantes se separaron y la fase acuosa se extrajo con éter.

Las fases organicas combinadas se secaron con (MQSO4) y se

P

concentraron para dar un aceite. 32,6g; 93%. Usado sin mas
purificacién. '°C NMR (100 MHz; CDCls) 131,13, 125,28, 39,50,

37,35, 32,35, 25,92, 25,77, 20,31, 19,74, 17,81, 14,60.

i

Acido (R)-4-Metil-heptanoico 99 i
Al alqueno 98 (20 g, 0,13 mol) en acetona (433 mL)} se
agregd una solucidédn de CrOs (39 g, 0,39 mol) en EHZSO4 (33

H

mL) /H,O (146 mnmL) durante 50 minutos. Después de 6 'horas se

1

t

agregd una cantidad adicional de CrO; (26 g, 0,26 mol) en H»SO,

(22 mL) /H:O (100 mL). Después de 12 horas la solucidén se diluyé
con solucidén salina y la solucidén se extrajo con éter. Las

fases organicas combinadas se secaron con (MgSO,;) y se

concentraron. La cromatografia instanténea (gradiente de 6:1 a

1

2:1 hexano/EtOAc) dio un producto 99 como un aceite.'12,1 g;
|

65%. MS, m/z (intensidad relativa): 143 [M+H,100%]. .

(4R,5$)—4—Metil—3—((R)—4—metil—heptanoil)—5—fenil—oxazc%idin—

2-ona 100

——~



120

3

Al &cido 99 (19 g, 0,132 mel) y trietilamina (49,9 g,

0,494  mol) en THF (500 mlL) a 0°C se agregd

trimetilacetilcloruro (20 g, 0,17 mol). Después deil hora se
agregé LiCl (7,1 g, 0,17 mol) seguido de oxazolidinpna (30 g,

0,17 mol). La mezcla se calentd a temperatura ambiente vy

1

después de 16 horas el filtrado se removid por filtracién y la
!
solucidén se concentrd bajo presiédn reducida. La cromatografia

1

instantanea (7:1 hexano/EtOAc) dio el ‘producto 100 como un
aceite. 31,5 g; 79%. [al, = 5,5 (¢ 1 en CHCli).r MS, m/z
i
(intensidad relativa): 304 [M+H,100%].
3

4

Terc-butil éster del Acido (3S,5R)-5-Metil-3-((4R,58)-4-metil-

2—oxo—$—fenil—oxazolidina—3~carbonil)—octanoico 101 !

A la oxazolidinona 100 (12,1 g, 0,04 mol) en THF' (200 ml)

l

a -50°C se agregd NaHMDS (48 mL de una solucidén 1 M én THF) .
Después de 30 se agregd t-butilbromoacetato (15,6 :g, 0,08

mol). La solucibdn se agitd durante 4 horas a -50°C y luego se

i

calentd a temperatura ambiente. Después de 16 horas se agregd

una solucidén acuosa saturada de cloruro de amonio y las dos

i

capas se separaron. La fase acuosa se extrajo con éte% y las
fases orgéanicas combinadas se secaron con (MgSO4)1 y se
concentraron. La cromatografia instantdnea (9:1 hexano?EtOAC)
dio el producto 101 como un sbélido blanco 12 g; 72%.%[a]n =
30,2 (c 1 en CHC1l,;). 'C NMR (100 MHz; CDCls;) 176,47, i71,24,

H)

——— s
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i
1

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.

)

4-terc-butil éster del Acido (S)—2—((R)-2-Metil—pentil)—

succinico 102 »

1

Al éster 101 (10,8 g, -0,025 mol) en H,O (73 mL) y THF a

0°C se agregd una solucidn premezclada de LiOH (51,2;mL de una

solucién 0,8 M) y Hp0, (14,6 mL de una solucién ‘al 30%).

Después de 4 horas se agregaron otros 12,8 mLi de LiOH

i

(solucién 0,8 M) y 3,65 mL de H;0, (solucién al 30%). Después
de 30 minutos se agregd bisulfito de sodio (7 g), sulfito de

‘sodio (13 g), y agua (60 mL) seguido de hexano (100 mﬁ) y éter

f

(100 mL). Las dos capas se separaron y la fase aéuosa se
extrajo con éter. Las fases orgénicas combinddas se

concentraron a un aceite que se disolvid en heptanol(SOO mL) .

El sélido resultante se filtrd y el filtrado se secd (MgSO4) Yy
se concentrd para dar un aceite (6 g, 93%) que se fusé sin

purificacién adicional. MS, m/z (intensidad relativa): 257

!
[M+H, 100%]. A
!

1

Terc-butil éster del Acido (BS,SR)—3~Hidroximetil—5%metil—

octano}co 103

v

Al &cido 102 (3,68 g, 0,014 mol) en THF (100 mL) a 0°C se

agregd BH3.Me; (36 mL de una solucién 2 M en THF, Alﬁrich)

1
1 !

i

———i
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'sulfon;loximetil)—octanoico 104

)

sobre la cual la solucién se calentd a temperatura ambiente.
Después de 15 horas se agregd cuidadosamente el hiélo (con el
fin de controlar la efervescencia) a la solucibén seguido de

solucidén salina. La solucidén se extrajo con éter y las fases

3

‘orgéanicas combinadas se secaron con (MgSOs) y sSe concentraron
. I

bajo presién reducida. La cromatografia instanténea (4:1
hexanp/EtOAC) dio el alcohol 103 como un aceite (2,0 g, 59%).

¥c NMR (100 MHz; CDCl;) 173,56, 80,85, 65,91, 39,74, 39,20,
38,90, 35,65, 29,99, 28,31, 20,18, 19,99, 14,56. ;

Terc-butil éster del Acido (BS,SR)—5—Metil—3—(folueno—4—

|

t

Al alcohol 103 (1,98 g, 8,1 mol) en CH,Cl, (40 mL) a
temperatura ambiente se le agregdé trietilamina (2,42g, 0,024
mol), DMAP (20 mg) y cloruro de tosilo (2,3 g, 0,d12 mol) .
Después de 14 horas se agregd HC1 1 N y las dos %apas se
separaron. La fase acuosa se extrajo con éter y lés fases
orgénicas combinadas se secaron con (MgSQ,) y se concéntraron.
La cromatografia instantédnea (95% hexano/EtOAc) zdio el
tosilato 104 como un aceite (2,94 g, 91%). '’C NMR (iOO MHz;
CDCly) 171,60, 144,92, 133,07, 130,02, 128,12, 80,80,2 72,15,
39,73, 38,09, 37,89, 32,67, 29,71, 28,22, 21,83, 20,10; 19, 54,

14,49.

-2
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28,30, 20,15, 19,82, 14,52. ﬂ

123

Terc-butil éster del Acido (3s,5R)—3—Azidqmetil—5-metil—

1

octano}co 105

1

El tosilato 104 (2,92 g, 73 mmol) vy la azida de sodio
(1,43 g, 0,02 mol) se calentaron a ~50°C en DMS@ (30 mL).
Después de 2 horas la solucién se enfrié a %emperatura
ambiente y se diluyd coniagua. La solucidn se extraio con éter
y las fases orgénicas combinadas se secaron con (MQSO4) y se
concentraron para dar un aceite. 1,54 g} 79%. La pu;ificacién

adicional por cromatografia instantédnea (95% hexano/EtOAc) dio
!
un aceite. [alp = -8,3 (c 1 en CHCls). °C NMR (100 MHz; CDCls)

172,01, 80,73, 54,89, 39,73, 39,46, 39,00, 33,4Q, 29,85,

1

i

Terc-butil éster del Acido (S)—4—((R)—2—Metiifpentil)-
pirrol%din-Z—ona 107 vy (BS,SR)—3—aminometil—5-metil-?ctanoico
106 | i

La azida 105 se traté con Pd/C 5% y se agitd gajo una
atmésfera de hidrégeno durante 20 horas donde se agre@aron 200
mg de Pd/C 5%. Después de 6 horas el filtrado se épncentré
para dar un aceite que por 'H NMR se encontré que Qera una

mezcla de amina primaria 106 y lactama 107 (1,75 g) qué se uséd

sin purificacién adicional. |
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Ejemplo 9: clorhidrato del acido (3S,5R)-3-Aminometil-5-metil-

octanoico

La mezcla de la amina 106 y la lactama 108 (1,74 g) se

tratdé con HCL 3 N (40 mL) y la solucibn se calenté a 50°C
durante 4 horas, 1luego se enfrié a temperatura ambiente.

Después de 12 horas la solucién se concentrd y el residuo se

1

recristalizé del acetato de etilo para dar el aminoacido como
un sélido blanco 605 mg.

MS, m/z (intensidad relativa): 188 [M+H, 100%]. Analisis
calculado para C10H21N102!H1C11 c, 53, 68; H, 9 N, 6, 26.

Hallado: C, 53,83; H, 10,12; N, 6,07.
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Ejemplo 10: Sintesis del &acido (3S,5R)-3-Aminometil-5-metil-
heptanoico
(§)-(-)-Citronelol "
| \IV ! Ci0s, 1,50, ,:
< avs ' H,0 ;
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Ejemplo 10 :

i
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(S)—3,7—dimetil—?ct~6-enil éster del Acido metanosulfénico 108

i

Al S-(-)-citronelol (42,8 g, 0,274 mol) y trietilamina (91

i

mL, 0,657 mol) en CH,Cl, (800 mL) a 0°C se agregbd cloruro de
metanosulfonilo (26 mlL, 0,329 mol) en CH:Cl, (200 ﬁL). Después
de 2 horas a 0°C la solucién se lavdé con HCl 1IN luégo soluciédn
salina. La fase organica se secd con'XMgSOH \Y% sé concentréd

para Qar un aceite (60,5 g, 94%) que se usé sin purificacidn

adicional. '
S
]

'"H NMR (400 MHz; CDCl,) 5,05 (1H, m), 4,2 (2H, m), 2,95 (3H,

- 's), 1,98 (2H, m), 1,75 (1H, m), 1,6 (3H, s), 1,5 (4H, m), 1,35

(2H, m), 1,2 (1H, m), 0,91 (3H, 4, J = 6,5 Hz). ‘

'
t

3 :
‘ (R)~-2,6-Dimetil-oct-2-ene 109
Al alqueno 108 (60 g, 0,256 mol) en THF (1 L) ‘a 0°C ser

agregd hidruro de aluminio de 1litio (3,8 g, O,i28 mol) .

Después de 7 horas, se agregaron otros 3,8 g de h}druro de

aluminio de 1litio y 1la solucidén se calentd a tehperatura
ambiente. Después de 18 horas, se agregaron otros 3,8 g de
hidruro de aluminio de litio. Después de otras 21 ﬂpras, la
reaccién se templd cuidadosamente con acido citricole y la
solucién se diluyé <con solucién salina. Las dd§ fases

resultantes se separaron y la fase organica se secd con (MgSOy)

)

e - P at
” e TG RPN
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\
1
l

y se concentrd para obtener un aceite que se usd sin

T

purificacién adicional. MS, m/z (intensidad relativa): 139 [M-
H, 100%].
Acido (R)-4-Metil-hexanoico 110 i

Se utilizé un procedimiento similar a la sintesis del

acido (R)-4-metil heptanoico dando el &acido como un aceite
(9,3 g, 56%). MS, m/z (intensidad relativa):129 [M-H, 100%].

!

!

(4R,5$)—4—Metil—3—((R)—4—metil—hexanoil)—5—fenil—oxaéolidin—2—

ona 11} {

¥

t
i

1

Se utilizé un procedimiento similar a la sintesis de
(4R, 55) -4-metil-3-((R)-4-metil-heptanoil)-5-fenil-oxazolidin-~-

2-ona 100 dando una oxazolidinona 111 como un aceite' (35,7 g,

1

95%). MS, m/z (intensidad relativa): 290 [M+H, 100%].

Terc-butil éster del Acido (3s,5R) ~5-Metil-3-[1-((4R,5S)-4-

metil-2-oxo-5-fenil-oxazolidin-3-il) -metanoil]-heptanocico 112
i

Se siguié un procedimiento similar a la preparacién del

1

terc-butil éster del &cido (3S,5R)—5vmetil—3—((4R,58)—4—metil—
2-0x0-5-fenil-oxazolidina-3-carbonil)-octanoico 101, dando 112

1

como un aceite (7,48 g; 31%).
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l

4—ter?—butil éster del Acido (S)—2-((R)—Z—Métil—butil)—

succinico 113

)

Al éster 112 (7,26 g, 0,018 mol) en H,O (53 mL)

3

y THF (176

mL) a 0°C se agregbd una solucidédn premezclada de LidH (37 mL de

i

una solucidén 0,8 M) y H:0, -(10,57 de una solucién aﬁ 30%) vy la
solucidén se calentd a temperatura ambiente. Después' de 2 horas

se agregd bisulfito de sodio (7 g), sulfito de sodio (13 g), y

1

agua (60 mL) y las dos capas se separaron y la capa acuosa se

extrajo con éter. Las fases organicas combinadas se

concentraron a un aceite que se disolvié en heptano, (200 mL).

"E1l sélido resultante se filtrdé y el filtrado se' secd con

¥

(MgSO?) Yy se concentrd para dar un aceite (4,4 g) que se usd
i

i
sin purificacién adicional. ,

!
i
1

Terc-butil éster del Acido (BS,SR)—3—HidroximetiL-5-metil—

heptanoico 114 :

1

'

Se utilizdé un procedimiento similar a la preparacién del

terc-butil-éster del 4cido  (3S,5R)-3-hidroximetil-5-metil-

octanoico 103 dando alcohol 114 como un aceite (2,68}g, 69%

%) .
1

MS, m/z (intensidad relativa): 216 ([89%], 174 [M}(CHQSC,

100%7. '
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Terc-butil éster del Acido (3s,5R)—5—metil—3%(tolueno-4—
sulfon%loximetil)—heptanoico 115

Al alcohol 114 (2,53 g, 0,011 mmol) en CH%HQ{(14O mL) a
0°C se agregé piridina (2,6 g, 0,033 mol), DMAP (100 mg), y
cloruro de tosilo (3,15 g, 0,016 mol) y la solucién;se calentd
a tempperatura ambiente durante 3,5 horas cuando se agregaron

i

miias DMPA y TsCl (3,15 g). Después de 14 horas se égregé HC1

1

IN y las dos capas se separaron. La fase organica se lavé son
solucién salina luego se secd con (MgSOy) y se con¢entré. La
cromatografia instantanea (95% a 86% hexano/EtOAc? dio el

tosilato 115 como un aceite (1,53 g, 36%). '°C NMR :(100 MHz;
|

* CcDCl;) 130,03, 128,12, 72,18, 37,89, 37,71, 32,67, 31,49,

i

29,88, 28,22, 21,83, 19,07, 11,37. \

f
i

l
terc-butil éster del Acido (3S,5R)-3-Azidometil+S5-metil-

heptanpico 116 [

Se utilizdé un procedimiento similar a la preparacidén de

terc~-butil éster del acido (35, 5R) -3-azidometil-=5-metil-
octanoico 105 dando un aceite 0,956 g, 97%. Ms, m/z

(intensidad relativa): 228 [M-N,, 80%]. :

(8) -4- ((R) -2-Metil-butil) -pirolidin-2-ona 118 y terc-butil
i
éster del acido (3S,5R)-3-Aminometil-5-metil-heptanoico 117

+

'

—z
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La azida 116 (689 mg) se tratd con Pd/C 20% (90'mg) en THF

(20 mL) y se agitd bajo una atmdésfera de hidrégenoidurante 36

[

horas. El catalizador se removié mediante filtracién y el

aceite resultante se usé sin purificacién adicional.'
i
|

Ejempl? 10: acido (3S8,5R)~3-Amincometil-5-metil-heptanoico
La mezcla de la amina 117 y la lactama 118 seitraté con
HCl 6N y la solucién se calentd a 50°C durante 17 horas, luego

se enfridé a temperatura ambiente y se concentrd. Se realizd

i
una cromatografia de intercambio idnico del aceite resultante

(Dowex, resina fuertemente &cida) usando hidrdéxido de amonio

. . . | .
' 5% para dar una crema sblida que se recristalizd del

metanol/acetato de etilo para dar &cido (3S,5R)-3-aminometil-

5—metﬁl—heptanoico, ejemplo 10. MS, m/z (intensidad relativa):

174 [M+H, 100%]. Analisis calculado para CioHisN;0.. C, 62,39;

H, 11,05; N, 8,08. Hallado: C, 62,23; H, 11,33; N, 7,89.

—
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octanoico
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Ejemplo 11 ;

1

i

1

(S)-2,6-Dimetil-non-2-ene 119

El CuCl; (5,36 g, 39,7 mmol) y el LiCl (3,36, 80*0 mmol)

|
|
se ag}taron juntos en THF seco (40 mL) durante 15 minudtos. La

i
. : B ) !
solucidn resultante se agregd al cloruro de metilmagnesio, 3,0

M en THF (168 mL) a 0°C bajo atmésfera de nitrdgeno y s% agitd

!
I
a esa temperatura durante 15 minutos. A la suspensidn de 1la

l .t
reaccién se agregd lentamente bromuro de (R)—(—)—Citrénelilo

!
(55,16 g, 251,8 mmol) en THF (100 mL), y se agitéja 0°C

3

|
1
|
E
i
!
]
|
1
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i
i

(4R,SS)-4—Metil—3—((S)-4—metil—heptanoil)—5-fenil-oxa%olidin-
2-ona 121 i

Se utilizdé un producto similar a la prepaﬁacién de
(4R,5$)—4—metil—3—((R)—4—metil—heptanoil—5—fenil—oxaz&lidin“Z—

ona 100 dando (4R,58)—4—metil—3—((S)—4—metil—hepténoil)—5—

1

fenil-oxazolidin-2-ona 121 .6,2 g; 80,0%, como un aceite. MS,"
i

m/z (intensidad relativa): 304 ([M+1H, 90%], 355 [M+1H+CHsCN,

1

t

{
)

Terc-butil éster del Acido (SS,SS)—5fMetil—3—((4R,5$)—ﬁ—metil—

2-oxo-5-fenil-oxazolidina-3-carbonil) -octancico 122 |

1
i

n-BuLi, 1,6 M en Hexano (18,0 mL, 30,1 mnmol) sé agregd
gradualmente a una solucidén de diisopropilamina (4,6 é;, 32,6
mmol) en THF seco (50 mL) bajo nitrdégeno a -5°C manteniéndo la
temperatura por debajo de los 0°C durante la adicibn. LA
mezcla se dejd agitar a -5°C durante 20 minutos vy lﬁego se
enfrié a -78°C. 121 (7,6 g, 25,1 mmol) en THF seco (121mL) se
agregd a la solucidén LDA y se agité a -78°C duraﬁte 30
minutos. El1 acetato de t-Butilbromo (4,8 mL, 32,6 mm@l) se
agregd a la reaccidn y 1la agitacidén a -78°C se coﬁtinué
durante dos horas. Se vdejé calentar a temperatura am$iente
antes de agitar durante otras 18 horas mas. La reaccidn se

templé con una solucidn saturada de NaH:PQO4, se extrajo en

acetato de etilo, se secd sobre MgSO,. La solucidén se concentrd

1
)
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para dar un residuo sb6lido que se disolvid en hexané caliente.
La solucidn de hexano se dejd enfriar a temperatur? ambiente
antes de enfriarla aun més en un bafio de hielo. El pﬁecipitado
resultante se recolectd y se dejé secar al aire pafa dar 122

¥

como un sélido blanco esponjosc. 4,3 g; 41%.° MS m/z

O .

(intensidad relativa): 362 [M-~C(CHj3)3+1H, 100%], 4I§ (M+1H,

!

4-terc~-butil éster del Acido (8)-2-((8)-2-Metil-pentil) -
succin%co Y acido (3s,5S5)-3-Hidroximetil-5-metil-octanoico 123
Al éster 122 en una mezcla de THF (203,0 mL) y agua (61,0
‘mL) a 0°C se agregd una solucidn premezclada de }Qoz?al 30%
(12,2 mL) y LiOH (0,8 M, 42,7 mL). La solucién'resultante se
agité\ a 0°C durante 4 horas. A la reaccién se agrégé el
bisulfito de sodio (7 qg), sulfito de sodio (13 q), Yy agﬁa (60
mL) . Luego se agregd una mezcla 1:1 de éter/hexano (ZOOZmL) \'
la fase organica fue separada. La fase acuosa se extraj? con
éter y el extracto organico combinado se secd sobre MgSO41y se
concentré al vacio. El residuo se disolvié en heptano Zy se
dejé agitar durante 5 minutos. El precipitado resultanté se
filtrd y el filtrado se concentrdé a sequedad para dar un

aceite. '
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i
1
)

Terc-butil = éster del Acido (3S,58)-3-Hidroximetil-5-metil-

octano;co 123 ‘

Se siguidé un procedimiento similar a la preparacidn, del

terc-butil éster del acido (38, 5R) ~3-hidroximetil-5-metil-

t

octanoico 103 dando 123 como un aceite. 4,0 g; 76,0%. MS,tm/z

i
: |
(intensidad relativa): 230 .[M-C(CHj)3+1H+CH5CN, 100%], 189, [M-

)

C(CH,) s+1H, 70%].

Terc-butil éster del Acido (3S,SS)—5—Metil—3—(toluend—4—

sulfon%loximetil)—octanoico 124 !
) !

. . . o . s )
Se siguld un procedimiento similar a la preparacién del

1
"terc-butil éster del acido (38, 5R) -5-metil-3-(tolueno~4-
' |

sulfoniloximetil)-octanoico 104 dando 6,9 g de 124. MS, m/z

{intensidad relativa): 343 [M-C(CHy )z + 1H, 70%], 384 iM—
C (CHy) s+1H+CHsCN, 100%].

!

Terc-butil éster del Acido (3S,SS)-3—Azidometil-5—metil—
|
heptanpico 125 i

Se siguid un procedimento similar a la preparacidn dél
terc-butil éster del acido (38,5R)-3-azidometil—5—metii—

octanoico 105 dando 2,9 g; 66% de 125 como un aceite. MS, m/z

(intensidad relativa): 244 [M + 1H, 100%], 285 [M+1H+CH3CN,

!
25%7. |
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Ejemplo 11: &cido (3S,5S)-3-Aminometil-5-metil-octanoico 4

l

Se siguidé un procedimiento similar a la preparacién del
ejemplo 10 acido (3S,5R)-3-aminometil-5-metil-heptanoico dando
el ejemplo 11. 380 mg; 29, 0%. |
'H NMR (CDsOD) & 2,90 {(dd, J = 3,9, 8,8 Hz, 1H), 2,80 (dd, J =
7,6, 5,1 Hz, 1H), 2,40 (ad," J = 3,2, 12,51 Hz, 1H), 2,20 1(dd,
J = 8,8, 6,8 Hz, 1H), 2,05 {(m, 1H), 1,55 (m, 1H), 1,30‘(m,
3H), 1,10 (m, 2H), 0,85 (m, 6H); MS, m/z (intensidad

relativa): 187 [M+1H, 100%], 211 ([M+H+CH3CN, 30%].
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Ejemplo 12: Sintesis del acido (3S,5S)-3-Aminometil-5-metil-

heptanoico l
\_:J :
bromuro de (R})-citronelilo .___,. .\l//\/\l/\ e HOS : \/\/\
: = = !
=7 128 )
O O O
- — 15 = N T
COztn\l Ph\\ G CO’" .,33“ ) Ph\\\\ 'l'//
151 130 2y
V
. B —_— Ky _:‘_\ P —_— 3 :' K
CO.,3u CO-1Bu “co.,iu
130 iE 134 |
{
i
:‘;—)N £ i {
«,.\"— . |
CCAL1
Ejemplo 12

(S)—2,§—Dimetil—oct—2—eno 127

El bromuro de (R)~(-)-Citronelilo (49,1 g, 224,2 mmol) se
agregé gradualmente a la solucién de LAH 1,0 M en THF (336 mL,
336 mmol) a 0°C durante un periodo de 45 minutos. La agi;acién
se continué durante otras 4 horas mas a 0°C. La reaccién se
templé lentamente con una solucidén saturada de cloruro de

amonio seguido por la adicion de éter (100 mL). La ipasta

—
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138
i

i

|
blanca resultante se filtrdé y el filtrado se secd sobre MgSO,.

La solucién se concentrd bajo presién reducida para obténer
26,2 g; 83% de 127 como un aceite. MS, m/z (intensﬁdad

relativa): 180 [M-1H+CH3CN, 100%), 139 [M-1H, 90%]).

Acido (S)-4-Metil-hexanoico 128

Se us6é un procedimiento similar al usado para preparar el
compuesto 120 dando 15,9 g de 128 como un aceite. MS, m/z
(intensidad relativa): 129 [M-1H, 100%), 170 [M-1H+CHsCN, 7?%].

$

(4R, 58) ~4-Metil-3-((S) -4-metil-hexanoil) -5-fenil-oxazolidin-2-

'ona 129 J

Se usdé un procedimiento similar al wusado ‘para preparar
(4R,58)—4~Metil—3—((S)—4—metil—heptanoil)—5—fenil—oxazolid§n—
2-ona 121 dando 35,0 g. de (4R,5S)-4-metil-3-((S)-4-metil-
hexanoil)-5-fenil-oxazolidin-2-ona c¢ruda 129 como un acFite.
Se usé en el siguiente paso sin purificacién adicionali MS,
m/z (iptensidad relativa): 290 [M+1H, 100%], 331 [M+1H+¢Hﬁmh

20%] . !

Terc-butil éster del Acido (BS,SS)—S—Metil—B—((4R,5$)—4—¢etil—
2—oxo—?—fenil—oxazolidina—3—carbonil)—heptanoico 130
Se usdé un procedimiento similar al usado para prepagar el

terc-butil éster del &cido (35,58)—5—metil-3-((4R,58)—4—metil—

3

s
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2-oxo-5-fenil-oxazolidina~3-carbonil)-octanoico 122 para dar
4,60 g, 25,4 % de 130 como un sélido blanco. M84 m/z
(intepsidad relativa): 348 [M-C(CHs)x+1H, 100%], 443 [M~C(CHjs);-

1H, 100%], 402 [M+1H, 55%], 404 ([M+1H, 45%].

Terc-bytil éster del Acido (3s,58) -3-Hidroximetil-5-metil-
heptanﬂico 131

Uﬁ procedimiento similar al usado para preparar el terc-
butil:éster del acido (3S,5S)-3-Hidroximetil-5-metil-octanoico
123 dio 1,2 g, 52,1% de 131 como un aceite. MSJ m/z
(intensidad relativa): 175 [M-C(CHs)s+1H, 100%], 173 [M-C(CHs)s-

1H, 100%}, 216 [M-C(CHjs)3+1H+CHsCN, 95%]. !

Terc-butil éster del Acido (38,5S)-5-Metil-3-(tolueno-4-
i

s
sulfon%loximetil)—heptanoico 132

Se siguié un procedimiento similar a la preparacidédn del
tercsbutil éster del acido (38,5R)—5—metil—3—(tol@eno—4—
sulfoniloximetil)~octanoico 104 dando 2,1 g de 132 como un
aceite. El1 producto se usdé6 en el siguiente pasb sin

|

|
purificacidén adicional. MS, m/z (intensidad relativa): 329 [M-

C(CHs)3+1H, 85%], 370 [M-C(CHs)3+1H+CH3CN, 65%].

|
l

Terc-butil éster del Acido (3S,58)-3-Azidometil-5-metil-

heptancico 133
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Se siguidé un procedimiento similar a la preparacién'! del
terc-butil éster del adcido (38,5R)—3—azidometil—5—métil—

octanoico 105 dando 0,76 g, 54,0% de 133 como un aceite; MS,

)

m/z (intensidad relativa): 198 [M-C(CH3)s-1H, 100%].

!

Terc-butil éster del Acido (3s,55) -3-Aminometil-5-metil-

heptan?ico 134

Se usé un procedimiento similar al usado para el Ferc—
butil éster del Aacido (BS,SS)—3—aminometil—5—metil—octapoico
126 dando 0,62 g de 134 como un aceite. El producto se usd en
el siguiente paso son purificacién adicional. MS,' m/z

. {
(intensidad relativa): 230 [M+1H, 100%), 271 [M+1H+CHiCN, 45%].
‘ j

Ejempl? 12: Aacido (38,58)-3-Aminometil-5-metil-heptancico,
Se usé un procedimiento similar al usado para el Ejemplo

11 dando el &acido (3S,5S8)-3-aminometil-5-metil-~heptanocico (0,3

g, 65,1%) como un sdélido blanco.

|

'"H NMR. (CD;OD) & 2,80-3,00 (m, 2H), 2,40 (m, 1H), 2,20 (ad, J =
8,2, 7,1 Hz, 1H), 2,05 (w, 1H), 1,30-1,50 (m, 3H), 1,00-1,20
{m, 2H), 0,9 (m, 6H); MS, m/z (intensidad relativaf: 187
[M+1H, 100%], 211 [M+IH+CHCN, 30%]. MS, m/z (intensidad
relativa): 174 [M+1H, 100%), 172 [M-1H, 100%], 215 [M+1H;CH3CN,

!

20%].

|
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Ejemplo 13: Sintesis del clorhidrato del acido (38,5R)-3-

Aminometil-5-metil-nonanoico ’
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Ejemplo 13 5

Acido {(R)-4-Metil-octanoico 136
El cloruro de litio- (0,39 g, 9,12 mmol) y el cloruro de

cobre (I) (0,61 g, 4,56 mmol) se combinaron en 45 ml dejTHF a

{

temperatura ambiente y se agitdé 15 minutos, luego se enfrid a

b

0°C, cuando se agregb bromuro de etilmagnesio (solucidn 1M en

THF, 45 mL, 45 mmol) gradualmenet y 1la solucidén sé dejd

calentar lentamente a temperatura ambiente con agitacién
f i

durante toda la noche. La reaccidédn se templd mediante adicidn

3
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142

cautelosa de NH4Cl (aq) saturado, y se agitdé con Et,0 y gﬂhcl
(aq) saturado durante 30 minutos. Las fases se separaron]y la
fase organica se secd con (MgSOs) y se concentrd. EL pr%ducto
crudo se usd sin purificaciédn. |

A una solucidén de alqueno 135 (3,8 g, 22,8 mmol) enf50 mL
de acetona a 0°C se agrégé-reactivo de Jones (2,7 M enf}hso4
(aq),: 40 mL, 108 mmol) y la solucién se deijd caientar
lentamente a temperatura ambiente con égitacién durante toda
la nqche. La mezcla se dividié entre Et:0 y H;0, las fases se
separaron, y la fase organica se lavd con solucidn saliﬁa, se
sec6 con (MgS04), y se concentré. El1 residuo se purifi?é por
cromatografia instantdnea (8:1 hexanos:EtOAc) para obtener

)

2,14 g (59%) de A&acido 136 como un aceite incoloro:LRM$: m/z

156,9 (M+); 'H NMR (CDCl,): & 2,33 (m, 2H), 1,66 (m, 1H), 1,43

!
(m, 2H), 1,23 {(m, 5H), 1,10 (m, 1H), 0,86 (m, 6H). El1 reactivo

i
de Jones se prepard como una solucién 2,7M combinando 26,7 g

[

de CrQB, 23 mL de H;S04, y diluyendo a 100 mL con H:0.
]
(4R,58) -4-Metil-3-((R)-4-metil-octanoil)-5-fenil-oxazolidin~2-

ona 137

|

Al acido 136 (2,14 g, 13,5 mmol) en 25 mL de CH,Cl: a 0°C
1

se agregaron 3 gotas de DMF, seguido de cloruro de oxalilo
|

(1,42 mL, 16,2 mmol) dando como resultado una evblucién

!
vigorosa del gas. La solucién se calentd directamente a

3 {

o~z
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tempe;atura ambiente, se agité durante 30 minutos, y se
concentrd. Mientras, a una solucién de la oxazolidinona (2,64
g, 14,9 mmol) en 40 mL THF a -78°C se agregd n—bﬁtillitﬂo (1,6
M soluéién en . hexanos, 9,3 mL, 14,9 mmol) gradualmenfe. La
mezcla se agité durante 10 minutos cuando se agregd
gradualmente 10 mL de THF. La reaccidén se agitd dur;nte 30
minutos a -78°C, luego se calentd directamente a temperatura
ambiente y se templé con NH,Cl saturado. La mezcla se dividid
entre Et,0 y NHy;Cl saturado (aq), las fases se separaron, y la
fase organica se secd con (MgSO,), y se concentrd para Bar 3,2

g de oxazolidinona 137 como un aceite incoloro. ILRMS: m/z

318,2 (M+); 'H NMR (CDCl,): & 7,34 (m, S5H), 5,64 (d, ?:I= 7,3
Hz, 1H), 4,73 (quint, J = 6,8 Hz, 1H), 2,96 (m, 1H), 2,86 (m,
1H), },66 (m, 1H), 1,47 (wm, 2H), 1,26 (m, 5H), 1,13 Jm, 1H),
0,88 (m, 9H). El producto crudo se usd sin purificaciéni

l
Terc-bytil éster del Acido (3S,5R)-5-Metil-3-((4R,5S8)-4-metil-
2—oxo—§-fenil-oxazolidina—s—carbonil)—nonanoico 138 |
A una solucidén de diisopropilamina (1,8 mL, 12,6 mmol) en
30 mILL de THF a -78°C se agregd n-butillitio (1,6 M sol?cién en
hexanos, 7,6 mL, 12,1 mmol), y la mezcla se agitd durante 10
minutos cuandé la oxazolidinona 137 (3,2 g, 10,1 mmoi) en 10

mL de THFse aregd gradualmente. La solucidén se agit& durante

30 minutos, se agregd t-butil bromoacetato (1,8 mL, 12,1 mmol)
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rapida y gradualmente a -50°C, vy la mezcla se deijd calentar
|

lentamente a 10°C durante 3 horas. La mezcla se divididé entre
)

Et,0 y NH,Cl (aq) saturado, las fases separaron, la fase
organica se secd con (MgSQOs;) y se concentrdé. EL residuo se
purif;cé por cromatografia instantanea (16:1 af 8:1
hexanos:EtOAc) para propbrcionar 2,65 g (61%) de éstér 138

como un sdlido cristalino incoloro, mp = B84-86°C. |

[a]p?® + 17,1 (c = 1,00, CHCls); 'H NMR (CDCls) & 7,34 (@, SH),

562 (d, J = 7,3 Hz, 1H), 4,73 (quint, J = 6,8 Hz, lH%, 4,29

H
P

(m, 1H), 2,67 (dd4, J = 9,8, 16,4 Hz, 1H), 2,40 (dd, J'= 5,1,

1
1

16,4 Hz, 1H), 1,69 (m, 1H), 1,38 (s, 9H), 1,28 (m, 7H), 1,08
J

(m, 1H), 0,88 (m, 9H), '’CNMR (CDCl;) & 176,45, 171,22, 152,71,

133,64, 128,86, 125,86, 80,83, 78,87, 55,33, 40,02,F 38,21,

37,59, 36,31, 30,86, 29,29, 28,22, 23,14, 20,41, 14,36, 14,26.

Analisis Calculado para C::HyNOy:C, 69,58; H, 8,64; N, 3,25.
Hallado: C, 69,37; H, 8,68; N, 3,05. |
i

4 tch—butil éster del Acido {S) -2~ ((R) -2-Metil-hexil) -
succinico 139 |

A una solucién de éster 138 (2,65 g, 6,14 mmol) én 20 nL

de THF se agregd una solucién enfriada previamente kO°C) de

monohidruro de LiOH (1,0 g, 23,8 mmol) y perédxido de hidrégeno

(30 % en peso de solucidén acuosa, 5,0 mL) en 10 mL de H:0. La

mezcla se agitd vigorosamente durante 90 minutos, luego se
. !

Kl
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calentd a temperatura ambiente y se agitd durante 90 minﬁtos.
La reaccidén se templd a 0°C mediante la adicién de 100 &L de
NaHSQ; (aq) al 10%, luego se extrajo con Et,0. Las fasés se
separaron, y la fase orgénica se lavd con solucién salina, se
secd con (MgSQ4), y se concentrd. El acido crudo 139 se usd sin

purificacidn. . |

1
Terc-butil éster del Acido (3S,5R)-3-Hidroximetil-5-metil-
!
nonano}co 140
|
A una solucidén del &cido crudo 139 (6,14 mmol) en 30 mL de

]
THF g 0°C se agregdé complejo de borano-dimetil sulfuroc (2,0

'solucién en THF, 4,6 mL, 9,2 mmol), y la mezcla se dejé

calentar lentamente a temperatura ambiente dugante tgda 1la
noche. Se agregd BH3;-DMS adicional hasta que el A&cido se
consymidé completamente (ca. 5 mL). La reaccién se ;templé
mediante la adicién de MeOH, luego' se dividié entre ;Etzo Yy
NaHCQs; (aq) saturado. Las fases se separaron, y la fase

orgédnica se lavdé con solucidén salina, se secd (MgSOy4) y se
concentré para proporcionar alcohol 140. LRMS: m/z; 22%,1; 'H
NMR (gDCl3): 6 3,63 (dd, J = 11,0, 4,2 Hz, 1H), 3,42 (cfid, J =
11,0, 6,8 Hz, 1H), 2,30 (dd, J = 14,9, 7,6 Hz, 1lH), 2,é0 (dd,
J = 14,9, 5,6 Hz, 1H), 2,03 (m, 2H), 1,42 (s, 9H), 1,24 (m,
6H), 1,02 (m, 2H), 0,85 (m, 6H). El producto crudo se usd sin

purificacién.

e
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Terc-bytil éster del - Acido (BS,SR)—5—Meti$—3—(tolugno—4—

sulfoniloximetil) -nonanocico 141

Al alcohol. 140 (6,14 mmocl) en 30 mL de CH»Cl, a dQC se
agregd DMAP (0,1 gq), clbruro de p-toluenosulfonilo (1,37 g,
7,2 mmol), y luego se agregd trietilamina (1,8 mnl, 13,mmol)
répi@a Yy gradualmente. La mezcla se calentd inmediatamente a
temperatura ambiente después de la adicidén y se agitd dLrante

+
toda 1la noche, y no no procedidé a la terminacidn. La mezcla se

divididé entre Et,0 y HCL 1N (aq), las fases se separaron, y la

fase organica se lavé con NaHCOs; saturada (ag), se seFé con

(Mgs0,) y se concentrd para proporcionar tosilato 141. E1
|
producto crudo se usd sin purificacidn adicional.

Terc-butil éster del Acido (3S,5R)-3tAzidometil-5+metil-

nonano%co 142 ’

Se siguidé un procedimiento similar a la preparacidédn del
|
tercﬂputil éster del acido (3S,5R) -3-azidometil~-5-metil-

octanoico 105 dando azida 142 como un aceite incoloro!. LRMS:
m/z 200,1; 'H NMR {(CDCls): & 3,31 (dd, J = 12,2, 4,2 Hz, 1H),
3,19 (dd, J = 12,2, 5,9 Hz, 1H), 2,22 (m, 1H), 2,10 (p, 1H)Y,

1,39 (s, 94), 1,21 (m, 8H), 1,00 (m, 2H), 0,81 (m, ©6H).
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Ejemple 13: clorhidrato del a&cido (3S,5R)-3-Aminometil-5-

metil -nonanoico

|

La azida 142 (1,0 g) se hidrogendé en presencia de Pd/C al
20%, EtOH, ad45 psi de H; durante 15 horas para proporcionar
aminoéster crudo 143 que se concentrdé y se usd sin

purificacién. Al aminoéster 143 se agregaron 6 mL de HCL 6N
; |

(aq) vy la mezcla se calentd a reflujo durante 90 minutos, se
enfri?, y se concentré. La recristalizacidédn de EtOAc:!hexanos

proporcioné 0,38 g (45% de azida) del clorhidrato del acido

' (3S,5R)-3-aminometil-5-metil-nonanoico como un | sélido

cristalino incoloro ({sal HCl), y también se obtuvo una segunda
cosecha de 82 mg (10% de azida). mp = 146-156°C. LRMS: m/z
200,1 (M+); 'H NMR (CDCls): & 2,87 (dd, J = 13,2, 5,4 Hz, 1H),
2,79 (d&d, J = 13,2, 7,3 Hz, 1H), 2,29 (d, J = 6,8, H%z, 2H),
2,08 (m, 1H), 1,31 (m, 1H), 1,09 (m, 7HO, 0,92(m, 1H), 0,68

(m, ©6H)). Andlisis Calculado para C;;Hy;NO.C1l:C, 55,’57; H,

10,17; N, 5,89. Hallado: C, 55,69; H, 10,10; N, 5,86.

——i
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Ejemplo 14: Sintesis del acido (3S8,58) -3~-Aminometil-5-metil-

nonanoico

!
|

H
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Ejemplo 14 :

El (S)-acido 145 se prepard a partir del bromuro de (R)-

citronelilo de acuerdo con el procedimiento descripto

ante;iormente para el 4acido (R)-4-metil-octanoico 1§6. El

rendimiento fue comparable y el 'H NMR fue idéntico al del
enantiémero del (R)-&cido. LRMS: m/z 158,9 (M+1). f
|

La oxazolidinona 146 se preparé a partir del 4acido 145

como se describié anteriormente para (4R,5S)-4-metil-3-{(R)-4-

metil-octanoil)-5-fenil-oxazolidin-2-ona 137. LRMS: m/z 290,1

(M-27); ‘H NMR (CDCl,): & 7,38 (m, 3H), 7,28 (m, 2H), 5,64 (d,



w7442

J = 7,1 Hz, 1H), 4,74 (quint, J = 6,8 Hz, 1H), 2,92 (m, 2H),
1,71 (m, 1H), 1,42 (m, 7H), 1,18 (m, 1H), 0,88 (m, 9H).

El t-butil éster 147 se prepard de 1la oxazolidinoha 146

{
como se describidé anteriormente para el compuesto 139. LRMS:

|

m/z 348,1 (M-83).

El alcohol 149 se prepard del t-butil éster 147 como se

g 1
;f describd anteriormente para el terc-butil éster del, acido

(3S, 5R) -3-hidroximetil-5-metil-nonanoico” 140. LRMS: m/z 156,9
|
L (M-100); 'H NMR (CDCl3): & 3,60 (dd, J = 11,0, 4,6 Hz, 1H),

1] I

3,45 (dd, J = 11,0, 6,8 Hz, 1H), 2,24 (m, 2H), 2,04 (m, 2H),

iy , ’

1,42 (s, 9H), 1,17-1,38 (m, 7H), 1,11 (m, 1H), 0,84 (m, '6H).

[

|

Ejemplp 14: acido (3S,5S)-3-Aminometil-5-metil-nonanoico
’ t

El 4cido (3S,5S)-3-Aminometil-5-metil-nonanoico sé obtuvo
de 149 como se describid anteriormente para el clorhid?ato del
adcido (3S,5R)~-3~-Aminometil~5-metil-nonanoico. La sal; de HC1
crudq asi obtenida se purificéd por cromatografia de

|
intercambio 1énico en resina H-Form, Dowex 50WX8 mallf de 50-
100,‘usando NH,OH 10% comc eluyente para proporcionar:una base

1

libre. El sélido ceroso se lavd dos veces con Et,0 y se secd
!

para dar un sélido blanco amorfo, mp 144-146°. LRMS: m/z 172,0

(M-28); 'H NMR (CDCl;): & 2,76 (d, J = 5,9 Hz, 2H), 2,14 (m,
1H), 1,96 (m, 2H), 1,25 (m, 1H), 1,12 (m, 6H), 0,96, (m, 2H),

0,66 (m, 6H). ?

57
H
i
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Ejemplo 15: Sintesis del acido (3S,5R) -3-Aminometil-5-metil -~
|
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Ejemplo 15 161

|

i
i

e S b s

(R) -2,6-Dimetilundec-2-eno 153

Se usdé un procedimiento similar a la preparacidén cfe (S)-
2,6~dimetil-non-2-eno 119 dando 133 como un aceite incoloro
‘ |

% ly NMR (400 MHz; CDCl;) & 5,10-5,06 (m, 1H),

(20,16 g, 98%).
2,10-1,89 (m, 2H), 1,66 (s, 3H), 1,58 (s, 3H), 1,34-1,23 (m,

4H), 1,15-1,06 (m, 2H), 0,88-0,81 (m, 11H).

3
|
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Acido (R)-4-metilnonanoico 154 2
(R)-2,6-Dimetilundec-2-eno 153 (10,03 g, 55,03 mmol) se
disolvié en acetona (270 mL) y se enfrié a 0°C. Se 'agregd
reactivo de Jones (CrO0s3/H»,S04) (2,7 M, 120 nlL) gradualme‘;nte, VY%
la ragccién se dejd calentar a temperatura ambiente dura;nte 1B
horas. La reaccidén se virtidé en el agua/Na,S0, (200 mL):, y la
capa acuosa se extrajo con acetato de etilo (4 x 100 mI;). Los
organicos combinados se secaron sobre MgSOs, se filtrarén y se
evaporaron por rotacién para dar un aceite. El aceite c:!rudo se
disolvié en CHyCl. (400 mL) y se enfridé a -78°C. El o%ono se
burbujeé en la reaccidén hasta ser azul para remover los: restos
‘de la impureza (6E) (38)-3,7-dimetilocta-1,6-dieno. Seiagregé
dimet;lsulfuro (5 mL), y 1la reacciédn se agitd ‘a temp{eratura
ambiente durante 2 horas. El solvente se removid, y se irealizé
una cromatografia del material crudo sobre silica eluye;ndo con
20% de EtOAc/hex para dar aceite. El1 aceite se diso;ilvié en
éter (100 mL) y se extrajo con NaOH al 10% (2 x 25 mL) . Las
capas acuosas se combinaron y se extrajeron con éter (50 mL).
La capa acuosa se enfridé a 0°C y se acidificdé con HCI. ;La capa
acida se extrajo con EtOAc (3 x 100 mL), y los eitractos
combinados se secaron sobre MgSO,, se filtraron y se evaporaron
por rotacién para dar 154 como un aceite (6,86 g, 54%). 'H NMR

(400 MHz; CDCl3) & 2,40-2,25 (m, 4H), 1,70-1,62 (m, 2H), 1,47-

1,11 (m, 8H), 0,87-0,84 (m, 6H); [al, = -11,4 (cl en CHClj).
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(4R,58) -4-Metil-3-((R) -4-metil-nonanoil)-5-fenil~oxazolidin~-2-
ona 155

El compuesto 154 (6,504 g, 37,76 mmol) se disolvié?en THF
(95 mL) y se enfridé a 0°C. Se agregbd trietilamina (19;74 mL,
141,6 mmol) gradualmente, sequida por la adicién gradual de
cloruro de trimetilaceﬁilo (6,98 mL, 56,64 mmol). La

suspensién blanca espesa se agitdé a 0°C durante 90 minutos. Se

|
|

agregaron el LiCl (1,86 g, 41,54 mmol), (4R)—4-metil-5—fenil—
1,3-oxazolidin-2-ona (6,824 g, 38,51 mmol), y THF (705mL), V%
la reacdién se calenté a temperatura ambiente durante %oda la
noche. El solvente se evapordé. Los sdlidos se recogiéron en
EtOAc, se filtraron, y se lavaron denerosamenet con EtOAc. El
filtrado se lavdé con agua (2 x 50 mL), y solﬁcién salina. Los
organicos se secaron sobre MgSOs, se filtraron, y se evgporaron
por rotacidén. Se realizdé una cromatografia del material crudo
sobre silica eluyendo con 10% EtOAc/hexanos para dar 155 como
un aceite (10,974 g, 88%), 'H NMR (400 MHz; CDCls) & 7,44-7,35
(m, 3H), 7,31-7,26 (m, 2H), 5,66 (d, J = 7,33 Hz, 1H), 4,76
(quin;, J = 17,03 Hz, 1H), 3,04-2,96 (m, 1H), 2,93—2&86 (m,
1H), 1,74-1,66 (m, 1H), 1,52-1,47 (m, 1H), 1,46-1,36 %m, 2H),
1,27-1,16 (m, 2H), 0,92-0,87 (m, 8H); [alp = +34,1 g(cl en
|

CHC15) .
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Terc-butil éster del Acido (3S,5R-5-Metil-3-({4R,58) -4~metil-

2-oxo-5-fenil-oxazolidina-3-carbonil) -decanocico 156 |

Se siquidé un procedimiento similar a la preparaciédn del
tercibutil éster del &cido (38,58)—5—metil—3—((4R,58)—4Lmetil—
2—oxo—5—fenil—oxazoiidina;37carbonil)—octanoico 122 | dando
terc—butil éster del acido (35,5R)—5—metil—3—((4R,58)—4;metil—
2-oxo-5-fenil-oxazolidina-3-carbonil)-decanoico 156 c@mo un
aceite. (0,668 g, 90%). 'H NMR (400 MHz; CDCl3) & 7,4l~7}28 (m,
5H), 5,63 (d, J = 7,33 Hz, 1H), 4,74 {(quint, J = 6,84 HE, 1H),

4,33-4,26 (m, 1H), 2,68 (dd, J = 16,4, 9,77 Hz, 1H), 2,41 (dd,

!
1
|

16,6, 4,88 Hz, 1H), 1,68 (quint, J = 6,6 Hz, 1H), 1,50-

1,32 (m, 10H), 1,28-1,21 {(m, 1H), 1,15-1,08 (m, 1H), O,?O—O,BG

(m, 9H); MS (APCI) m/z 348 (M'-97,100%); {alp = +18,8  (cl en

%

CHC1:) . |

'

. l
4-terc-butil éster del Acido (S)-2-((R) -2-Metil-heptil) -

succin;co 157
‘ |

El compuesto 156 (5,608 b, 12,59 mmol) se disolvidé en
THF/H,0 (60 mL/14 mL) y se enfrié a 0°C. LiOH (1IN, 18,89 mL) y
H-O- (35%, 4,45 mL, 50,4 mmol) se combinaron, vy luego se
agregaron a la reaccién gradualmente manteniendo T<5°C. La
reaccién se agitdé a 0°C durante 4 horas, y se templd coﬁ Na;S03

1

(6,3 g) y NaHSO, (3,4 g) en 50 mL de H.:0 agregada graduaaemnte.

b}
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La reaccidén se agitd durante 15 minutos, y las cqpas se
separaron. La capa acuosa se extrajo con EtOAc (3 x lOO:mL), V%
los extractos combinados se secaron sobre MgSO4, se filtraron,
Yy se evaporaron por rotacién para dar un aceite. El ﬂaterial
crudo se disolvié en EtOAc (10 mL) y se agregd gradualmente a
heptano (250 mL). La suspensién se agitd durante 20 minutos, vy
los sdélidos se filtraron y lavaron con heptano. E1 filtrado se
lavé con H:O 60°C (100 mL), se secd sobfé MgSQ4, se fil?ré y se
|

evapqraron por rotacién para dar 157 como un aceite (3,52 g),

el material se usdé directamente en el siguiente paso.

“Tterc—putil éster del Acido (3S,5R)-3-Hidroximetil-5-metil-

I
decangico 158 ‘

El compuesto 157 (3,52 g, 12,3 mmol) se disolvié en THF
anhidro (123 mL) y se enfridé a 0°C. El complejo de] borano
dimetilsulfuro (10 M, 3,69 mL) se agregd gradualmente,ly luego
la reaccién se calenté a temperatura ambiente vy Sf agitd
durante 1 hora. La reaccidén se enfridé a 0°C, y se teﬁp%é con
MeOH (20 mL) agregado gradualmente. La reaccidn sé agitd
durante 18 horas, y el solvente se evapord por rotaéién. Se
realizé wuna cromatografia del material crudo en silica
eluyendo con 20% EtOAc/hexanos para dar 158 (2,28 g, 6%%) como
un aceite. 'H NMR (400 MHz; CDCls) & 3,65-3,59 (m, 1H), 3,43

(dd, J = 11,1, 6,96 Hz, 1H), 2,31 (dd, J = 14,9, 7,57 Hz, 1H),

)
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i
2,21 (dd, J = 15,1, 5,62 Hz, 1H), 2,06-2,02 (m, 1H), 1,43 (s,

9H), 1,40-1,25 (m, 4H), 1,07-1,13 (m, 1H), 1,03-0,96 (m, 1H),

|

|

0,86-0,84 (m,l6H); MS (APCI) m/z 216 (M'+56,100%).

Terc-butil éster del Acido <3s,5R)—5—Metil—3—(toiueno—4-
sulfoniloximetil)—decanoiéo=159

El compuesto 158 (2,27 g, 8,33 mmol) se disolvid eg CH,C1,
(30 mL) y se enfrié a 0°C. El1 cloruro de tosilo (1,91 g, 10,0
mmol) y el DMAP catalitico se agregaron, seguido por la
adicidbén gradual de trietilamina (2,55 mL, 18,33 mmolﬂ. Luego
la reaccidén se agitd a 0°C durante 18 horas. El solvente se
'evapqré por rotacidén (removido bajo presibdbn reducida), y el
material crudo se lavdé con EtOAc y se filtrd. ﬁos séqidos se
lava;on con EtOAc, y el filtrado se evapord por rotaéién. Se
realizdé una cromatografia del aceite en silica eluyendé con un

5

o

de EtOAc/hexanos gradiente a 10% EtOAc/hexanos paraidar 159

(3,399 g, 96%) como un aceite. 'H NMR (400 MHz; CDCl3f 8 7,75
(d, J = 8,30 Hz, 2H), 7,31 (d, J = 8,30 Hz, 2H), 3,9 (dd, J =
9,65,-3,54 Hz, 1H), 3,89 (dd, J = 9,52, 5,37 Hz, 1H), %,42 (s,
3H), 2,28 (dd, J = 14,7, 6,23 Hz, 1H), 2,19-2,14 (m, 1H), 2,10
(dd, J = 14,9, 6,35 Hz, 1H), 1,38 (s, 9H), 1,31-1,17 (m, 3H),
1,08-0,81 (m, 2H), 0,79-0,76 (m, 6H); ([alp = -10,1 (cl en

|

CHCly) .

;e
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Terc—bqtil éster del Acido (3S,5R)—3—azidqemtil-5fmetil—
decano%co 160

El compuesto 159 (3,01 g, 7,05 mmol), azida de sodio (1,26
g, 19,40 mmol) y DMSO (12 mL) se combinaron y se calentaron a
60°C durante 3 horas. El.EtOAc (100 mL) se agregé¥ a la
reaccién y se filtré. Los solidos se lavaron con Etoéc (20
mL), y el filtrado se evapordé. Se realizé una cromatografia

del material crudo en silica eluyendo con 5% EtOAc/hexanos

para dar 160 como un aceite (1,86 g, 89%).

Terc-butil éster del Acido  (3S,5R)-3-Aminometil-5-metil-

1
[

decano%co 161

Una solucién del compuesto 160 (1,86 g, 6,25 mmol)‘en THF
(50 mL9 se agitd sobre Pd/C 5% bajo hidrdgeno vy éresién
durante 8 horas con tres purgas de hidrdgeno. El cata;izador
se filtrdé y el filtrado se evapord. Se realizd una
cromatografia del material' crudo en silica eluyenéo con

metano}l para dar 161 como un aceite (1,21 g, 71%). 'H NMR (400
i
MHz; €DCls) & 2,70 (dd, J = 12,9, 4,40 Hz, 1H), 2,54 (dd, J =

12,7, 6,59 Hz, 1H), 2,26 (dd, J = 14,5, 6,96 1H), 2,121(dd, J
= 14,5, 6,47 Hz, 1H), 1,91 (m, 1iH), 1,91 (m, 1H), 1,43 (s,
12H), 1,39-1,25 (m, 4H), 1,14-1,07 (m, 1H), 1,03-0,97 (ﬁ, 1H),

0,86-0,82 (m, 6H).

Wt
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Ejemplg 15: acido (3S,5R)-3-Aminometil-5-metil-decanoico

|

|

El compuesto 161 (1,20 g, 4,44 mmol) se calentd a 50°C en
‘ : i
HC1l 3N (30 mL) durante 4 horas. El solvente se evapord, y el
aceite se lavd con tolueno, y se evapord. El material crudo se

1

pasb a través de una columna de intercambio idnico (Dowex

'

50WX8-100, fuertemente &cido) eluyendo con agua, luego NH,;OH
0,5N, Aislar el acido (35,5R)-3-aminometil-5-metil-decanoico

como un sélido blanco (0,725 g, 75%): mp = 174—175°c}- 'H NMR

(400 MHz; CDClsy) & 2,83 (dd, J = 12,69, 4,88 Hz, 1lH), 2,’70 (dd,

J = 13,1, 7,45 Hz, 1H), 2,08 (d, J = 6,59 Hz, 2H), 11,98 (m,

1H), 1,28-1,20 (m, 1H), 1,19-1,09 (m, 2H), 0,99-0,91 (\-m, 2H),

0,66 (m, 6H); MS (APCI) m/z 215 (M', 10%), 174 (M’*—41,’: 100%];
i

faalp = =-5,7 {(cl .025 en H:0).

; o~



Ejemplo 16: Sintesis del acido (3S,5S)-3-aminometil-5-metil-

decanoico
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Ejemplo 16 |

(S)-2,6-Dimetil-undec-2-eno 162
El cloruro de nPropilmagnesio

228 mL) se enfridé a —-20°C bajo una

/ solucidédn de éter (2[0 M,

atmésfera de N,. LiCl (3,87
[

g, 91,25 mmol), CuCl, (6,13 g, 45,63 mmol), y THF destilado

(456 mL)

1

se combinaron y se agitaron durante 30 minutos. La

solucién Li,CuCl, se agregd a través de una cénula al reacktivo

de Grignard,

minutos a -20°C. El bromuro de

(R)-(-)-citronelilo

y la solucibén resultante se agitd duranteﬁ 30

(50f g,



159
}
i

228,1 mmol) se disolvié en THF (60 mL) vy se Iagregé

gradualmente a la solucidén de Grignard. La reaccidn se agitd a
!

0°C durante 1 hora. La reaccidn se enfrid a -40°C y se}templé

con NH,Cl (saturada, 200 mL) agregada gradualmente. Laé capas

|
se separaron y la capa acuosa se extrajo con éter (3 x 100
' |

mL). Los organicos combinados se secaron sobre MgS0O,, se
|
filtraron, y se evaporaron por rotacidén para dar un aceite. Se

realizé una cromatografia del material «crudo en 'silica
}

eluyendo con hexanos para dar 162 como un aceite incoloro
i

(9,15 g, 22%). 'H NMR (400 MHz; CDCls) & 5,10-5,06 (m, 1H),

X\

2,10-1,89 (m, 2H); 1,66 (s, 3H), 1,58 (s, 3H), 1,34—1,23 (m,

‘4H), 1,15-1,06 (m, 2H), 0,88-0,81 (m, 11H). ?
!
|

Acido (S)-4-metilnonanoico 163

El compuesto 162 (7,97 g, 43,7 mmol) se disolvié en
acetona (214 mL) y se enfrié a 0°C. Se agregd reactivo de

Jones (CrO0s3/H,;S04) (2,7 M, 95 mL) gradualmente, y la reaccioén
)

se dejd calentar a temperatura ambiente durante 18 hor?s. La
reaccién se virtidé en el agua/Na;SO, (200 mL), y la capa acuosa

se extrajo con acetato de etilo (4 x 100 mL). Los orgénicos

[
combinados se secaron sobre MgSOs, se filtraron y se evaporaron
i

por rotacidén para dar un aceite. Se realizdn una cromatografia

del aceite crudo en silica eluyendo con hexanos para dar 163

como un aceite (5,56 g, 74%). 'H NMR (400 MHz; CDClj) 5'2,40—
N z

i
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(m, 1H), 1,39-1,22 (m, 7H), 0,90-0,84 (m, 8H). \

. 160

2,25 (m, 4H), 1,70-1,62 (m, 2H), 1,47-1,11 (m, 8H), q,87—0,84

(m, 6H); MS (APCI) m/z 170,9 (M"1,100%).

(4R,58)—4—Metil—3—((S)—4—metil—nonanoil)—5—fenil-oxazol§din—2—

ona 164

1

Se us6 un procedimiento similar al usado para preparar el

compuesto 155 excepto que el &cido (S)-4-metilnonanoico 163
1

{5,56 g, 32,27 mmol) se usd como reactivo para dar 1642como un

aceite (10,70 g, 100%). 'H NMR (400 MHz; CDCl;3) 9 7,42—7934 (m,

l

34), 7,28 (d, J = 6,59 Hz, 2H), 5,64 (d, J = 7,33 Hz, 1H),
i

4,74 (quint, J = 6,78 Hz, 1H), 2,94-2,85 (m, 2H), 1,73—1,67

3

i
i

] i

Terc-butil éster del Acido (3s,5s9—4—Met11—3-((4R,5S)—4§metil—

2—oxo—§—fenil—oxazolidina-B-carbonil)—decanoico 165

Se usd® un procedimiento similar al usado para preparar el

1

compuesto 156 para dar 165 como un sélido (4,25 g, 61%). MS

1

(APCI) m/z 446 (M*'+1, 10%), 390 (M'-55, 100%, -tBu). i

i
i

4-terc-butil éster del Acido (S)-2-((S)-2-Metil-heptil)-
{

succinico 166 .

s

Se usd un procedimiento similar al usado para el coméuesto

157 excepto que el éster 165 (8,42 g, 18,89 mmol) se usd como

reactivo para dar 166 como un aceite (5,81 g). El material se

3
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us6é directamente en el siguiente paso. MS (APCI) m/z 285 (M 1,

!

100%) .

!

1

;
Terc-butil éster del Acido (3S,5S)-3-Hidroximetil-5-metil-

decano}co 167

1

Se usé un procedimiento similar al usado para preparar el
!

compugsto 158 excepto que el 4-terc-butil éster del'! acido

(S)-2-((S)-2-metil-heptil)-succinico 166 (5,78 g, 20,1@ mmol )

se usdé como veactivo para dar 167 como un aceite (4,18 g,

76%). 'H NMR (400 MHz; CDCl,) & 3,64-3,58 (m, 1H), 3,84-3,42

(m, 1H), 2,28-2,20 (m, 1H), 2,09-2,02 (m, 1H), 1,43 (s, 9H),

t

11,26—1,18 (m, B8H), 1,11-1,04 {(m, 2H), 0,87-0,83 (m, 6H); MS

(APCI) m/z 217 (M'-55,50%, -tBu). ’

i

|
Terc-butil éster del Acido (3S,SS)—5—Meti%—3—(tolheno—4-

1
sulfonjiloximetil)-decanoico 168 ’

Se usd un procedimiento similar al usado para prep%rar el
compuesto 159 excepto que el terc-butil éster delz acido
(35, 5S) -3-Hidroximetil-5-metil-decanoico 167 (4,164 g, 15,29

mmol) se usé como un reactivo para dar 168 como un ‘aceite

!

(4,17 g, 64%). 'H NMR (400 MHz; CDCls) & 7,75 (4, J = 8,30 Hz,

2H), 7,31 (4, J = 8,30 Hz, 2H), 3,97 (dd, J = 9,52, 4,15 Hz,
1

1H), 3,90 (dd, J = 9,52, 5,13 Hz, 1H), 2,42 (s, 3H),' 2,28,

1

—
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2,19-2,13 (m, 2H), 1,37 (s, 9H), 1,27-1,01 (m, 11H), 0,85 (t,

J= 17,08 Hz 3H), 0,76 (d, J = 6,35 Hz, 3H).

Terc-butil éster del Acido (BS,SS)—3—Azidqmetil-5—metil-

decano?co 169 ' i

Se usd un procedimiento similar al usado para prepérar el
compugsto 160 excepto que el terc-butil éster delé acido

(3S,58)-5-metil-3- (tolueno-4-sulfoniloximetil)-decanoico’ 168

(4,155 g, 9,74 mmol) se usbd6 como reactivo para dar 169 éomo un

aceite (2,77 g, 96%). MS (APCI) m/z 270 (M'-27, 30%, -Nj), 214

(M'-87, 100%), -tBu, -N,).

i
(35,58) -3-Aminometil-5-metil-
decanq}co 170 .

)

Terc-butil éster del Acido

}

Se usd un procedimiento similar al usado para preparar el

compuesto 161 excepto que el terc-butil éster del - 4cido

1

(38, 58)-3-Azidometil-5-metil-decancico 169 {2,50 g, 28,405

mmol) se usd como reactivo para dar 170 como un aceite QI,648

g, 72%). MS (APCI) m/z 272 (M'+1, 100%).

4
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Ejemp}o 14: acido (3S,5$)—3—Aminometil—5—metil-decanoiéo

Se usdé un procedimiento similar al wusado para preparar el
i

Ejemplo 15 excepto que el (35,58)-3- (aminometil) -5-

metildecanoico 170 (1,6 g, 6,00 mmol) se usd como un ieactivo
I

M$ (APCI)

1

para dar el Ejemplo 16 como un sdélido blanco (72%).

m/z 271 (M'+1, 100%). mp = 174-175°C; 'H NMR (400 MHz; CD;OD) &

2,91 (dd, 0 = 21,9, 3,91 Hz, 1H), 2,83 (dd, J = 12,7, 7, 57

Hz, 1H), 2,43 (dd, J = 15,6, 3,17 Hz, lﬁ), 2,19 (dd, J = 15,6,
'

8,80 Hz, 1H), 2,08-2,04 (m, 1H), 1,53 (m, 1H), 1,38—1;27 (m,

74y, 1,78-1,03 {(m, 2H), 0,90-0,86 (m, 6H), 0,66 {(m, 6H); MS
(APCI) m/z 216 (M'+1, 100%), 214 (MY, 100%), [alp = +21,4 (cl
en MeOH).
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Ejemplo 17: Sintesis del Aacido (3R,4R) ~-3~-Aminometil~-4,5-

dimetil-~hexanoico
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Ejemplo 17

(S) -2-Bencil-3-metil-butan-1-o0l 172

Ref. JACS 1997;119:6510. Amida 171.

Procedimiento a gran escala para la sintesis del

3-metil-butil éster del acido acético 173 de 171




! 163

Se agregd n-butil litio (10 M en hexano, 1001 mL, 1000
mmol, 3,9 equiv.) a una solucidén de diisopropilamiﬁaE(lO8,9 g,
150,9 mL, 1076 mol, 4,20 equiv.) en THF (600 mL), alj78°C. la
solucidn resultante se agitd durante 10 minutos y se @alenté a
0°C, y se mantuvo a temperatura ambiente durante 101minutos.
El complejo borano—amoniécou(31,65 g, 1,027 mmol, vy 4;0 equiv)
se agregd en una porcidn, y la suspensién se agitd a‘0°C. Una
solucién de amida 171 (86 g, 256,41 mmol, 1 equiv.) e"_n THF se
agreg@ al hidruro frio a través de una céanula ddrante 3

minutos. La reaccidén se agitd a 23°C durante toda la noche,

luego se enfrid a 0°C. El exceso de hidruro se templd mediante

"la adicidén lenta de HC1 3N (700 mlL). La mezcla reactiva se

diluy? con mas HCl acuoso (3N, 200 mL), y solucidén sglina V%
luego se extrajo con éter (4 x 15 mL). La solucidén de éter se
concentré a un pequefio volumen, y se agregaron 200 mlL ﬁe NaOH
2N, y se agitdé a 23°C durante 2,5 horas. Se agregd mészéter \Y%

i

las cppas se separarcon. La capa acuosa se saturd con sal y se

extrajo con éter (3 x 200 mL). El organico combinado se lavd

con solucidédn salina y se secd en sulfato de sodio. Se realizd

una cromatografia instantdnea del residuo (éter de petrdleo-

25% éter-TEA) para dar alcohol 172, 50 g. NMR (CDCls) & 7,35~

7,16 (m, S5H, CgHs), 3,55 (app. t, 2H, -CHOH), 2,71 (dd, 1H,

ArCH.CH-), 2,52 (dd, 1H, ArCH:CH), 1,87 (m, 1H, CHCH (Me), 1,67

(m, 1H, CH(Me).), 0,098 (4, 3H, CH:) vy 0,96 (d, 3H, CHi).
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Se guardd una muestra de 3,3 g para caracterizacidén y el
resto se acetild inmediatamente (50 mL de trietilamind, 4,6 g

de DMAP, 32 mL de anhidrido del &cido acético) durante;toda la

4

noche a temperatura ambiente. E1 resultado seguido por

: !
cromatografia sobre silica-gel eluyd con éter de petrdleo vy

luego 10% de éter en éter de petrdéleo dio 62 g de 173. NMR
(ChCls) & 7,30-7,14 (m, 5H, Cg¢Hs), 3,98 (m, 2H, -CH.0Ac), 2,71
(dd, 1H, ArCH,CH-), 2,51 (dd, 1H, ArCH,CH), 1,99 (s, 3H,

CHsC=0), 1,82 (m, 1H, CHCH(Me) y CH(Me).), 0,97 {d, 3H, 'CHs) y

0,95 (d, 3H, CHs).

Acido (S) ~acetoximetil~4-metil-pentanoico 174 y (S)-4-

Isopropil-dihidro-furan~2-ona 175
El acetato 173 (15 g, 68,18 mmol) se disolvid en:(HhCN

(150 mL), tetracloruro de sodio {150 mL) y agua grado HPLC

1

(300 mL) y se agitd. Se agregd periodato de sodio (262,§0 g,

i
1220 mmol) sequido de cloruro de rutenio (650 mg, 3,136 mmol).

i

Después de la agitacién durante toda la noche se diluy@ con

éter y agua, y se filtrd a través de un filtro de Celite. La

1

porcidén orgénica se separ6 y la fase acuosa se extrajo con

. |
éter. Después de secar sobre sulfato de magnesio el solvente

se evapord. Se agregd carbonato de potasio (42 g) al residuo V%

se dejd bajo reflujo durante toda la noche en metanol (2502mL)

1

1]
i
¥
i

[

—n
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i

y se enfridé a temperatura ambiente. Después de la evaporacidn,
se agregd agua para disolver el sbé6lido, y se agiegé HC1
concentrado para llevar el pH a 2. Se agregd clorofoimo y se

extrajo durante la noche. La fase organica se sepaﬁé, y la
|

acuosa se extrajo con cloroformo. Los extractos organicos

combinados se secaron, evaporaron, y el producto se purificéd

i

en una columna de silica gel y el compuesto fue eluido' con 20%

i

de éter en . cloruro de metileno. Las fracciones:W fueron

monitoreadas por tlc, y se detectaron manchas con solucidn

i

I./KI. Las fracciones se combinaron para dar 4,6 g de ;lactona

175. NMR (CDCls) & 4,38 (dd, 1H, CH.H.,0), 3,93 (app. t; 1lH, -

i

"CH.H,O0), 2,54 (dd, 1H, CHMH4C=0), 2,23 (m, 2H, CHCH(Me) vy

CHH,C=0), 1,60 (m, 1H, CH(Me):), 0,92 (d, 3H, CH;) y 0,85 (d,

i

3H, CH,). E
)

|
(3R,4R) -3-Bencil-4-isopropil-dihidro~-furan-2-ona 176

Se agregd litio bis{trimetilsili)amida (solucién l,b M en

THF, 92 mL, 92 mmol) en 3-5 minutos en una solucién de (S)-B-

i

(2-propil)-y-butirolactona 175 (11,68 g, 91,25 mmol) en 100 mL
de THF seco a -78°C bajo atmdésfera de argbdn. Se agitd dﬁrante
1 hora y se agregd rapidamente una solucidn de iodu#o de
bencilo (21,87 g, 100,37 mmol) en THF seco. La agiéacién

!
continué durante 1,5 horas y se templd a -78°C mediante la

adicidén de una solucidn salina seqguida de acetato de etilo. La

)
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fase orgénica se separdé y la acuosa se extrajo con éter. La

cromatografia sobre silica gel primero eluyd con cloruro de

metilo 5% en éter de petrdleo, y finalmente con 10% dé éter en
éter de petrdleo, dio el compuesto deseado. 11,6 g, 58%. NMR
(CDC13) 8§ 7,19 (m, 5H, Ce¢Hs), 4,02 (app. t, 1H, CHaHbé), 3,87
(dd, 1H, CH:H40), 2,98 (Zﬁ, ‘ArCH), 2,57 (q, 1lH, BnCHC=(€)), 2,05

(m, 1H, CHCH(Me);, 1,55 (m, 1H, CH(Me)z), 0,81 (d, 3H{ CHs) vy

0,72 (d, 3H, CHj). X ;

Etil éster del Acido (2R,3R)-2-Bencil-3-bromometil-4-metil-

pentangico 177 :
La lactona 176 (6,5 g, 29,8 mmol) se disolviéd enzetanol
abs. (80 mL) y se enfridé en bano de hielo. El1 HBr anhﬂdro se

i

burbujeé a través de la solucidédn durante 1 hora y se a@ité a

temperatura ambiente durante toda la noche manteniendo al

mismo tiempo la reaccién bajo atmdésfera seca. Se virtidé en

mezcla de fria de hielo de éter de petrdleo y soluciébn sélina.

La fase organica se separd, y la acuosa se extrajo con éter de

i

.. . . . P . !
petrbleo. La solucidén organica combinada se lavd repetidamente

1

con agua fria y se secd. E1l solvente se removid al vacio para

1

dar el compuesto crudo 7,0 g. NMR (CDCls) 8 7,27 (m, 5H, CeHs),
4,02 (m, 2H, CH;CH.0), 3,70 (dd, 1H, CH.HBr), 3,55 (dd, 1H,

CH.H.Br), 2,97 (m, 2H, ArCH:), 2,83 (q, 1H, BnCHC=0), 2,11 (m,
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1H, CHCH(Me):, 1,97 (m, 1H, CHMe);), 1,10 (t, 3H, 'CHs;CH:0),

0,96 (d, 3H, CH3) y 0,93 (d, 3H, CHs).

1

Etil éster del Acido (2R,3R)-2-Bencil-3,4-dimetil-pentanoico

178 ‘ ;

1

El bromoéster 177 (7,25 g, aproximadamente 80% puro), en

'

etanol (100 mL) con trietilamina (3,2 mlL) se hidrogenéldurante

toda la noche en presencia de Pd/C al 20% (1,0 g). Se filtrd a

través de un filtro de Celite, el bloque se lavd con 'etanol.
El solvente se evapord, y el residuo se recogidé en éter, sobre
el que el sdélido (EtzN.HCl) se separd. El sdlido se removio

mediante filtracién. E1 filtrado se concentrd, 'y el

t

procedimiento se repitidé para eliminar toda 1la s$al de

clorhidrato. Se realizdé una cromatografia del producto sobre

i

una columna de silica gel gue se eluyd para dar el coﬁpuesto

debrominado deseado 3,35 g. NMR (CDCls) & 7,21 (m, 5H,: CeHs),

3,95 (m, 2H, CHsCH;0), 2,85 (m, 2H, ArCH;), 2,64 (q, 1H,
BnCHC=0), 1,85 (m, 1H, CHCH (Me):, 1,62 (m, 1H, CH(Me),), 1,05

!

(t, 3H, CHiCH;0), 0,95 (d, 3H, CHz) 0,84 (d, 3H, CHj3) y 0,82 (d,

3H, CHs). MS dio 290 (M+CHsCN), 249 (M + [ilegible]), otros a

1

203. Otra elucidén con éter dio lactona (2,25 g) que seitrajo

del paso anterior.
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1
t

(2R,3R) -2-bencil-3,4-dimetil-pentil-éster del Acido' acético
179 :

El etil éster 178 (3,20 g, 12,85 mmol) se disolvié en éter
anhidro y se enfrid en un bafio de hielo bajo atmésferé inerte.
Se agregdé hidruro de aluminio y litio (500 mg, 13,15:mmol), Yy
la sgspensién se agitd 'a: temperatura ambiente du%ante la
noche. El LAH en exceso se destruydé mediante la% adicién
cuida?osa de acetato de etilo mientras la reaccidn se' agitaba
en un bafio de hielo. Se agregd sulfato de sodio %aturado
cuidagosamente para coagular la alumina que se séparé a

temperatura ambiente como un precipitado blanco. La mezcla

'

reactiva se diluyd con cloruro de metileno, y se. agregd

sulfato de sodio anhidro para secar la mezcla. Después de la

t

filtracién la solucidn se concentrd para dar un aceite' de 3,0
¥

g. i

El material (3,0 g) se disolvidé en diclorometano (30 mL) Y
se agregaron trietilamina (2,5 mL), DMAP (200 mg) vy anhidrido

acético (1,5 mL). Se agitdé a temperatura ambiente durhnte 3

horas, y se diluyé con éter. La solucién de éter se lavd con
agua, HCl 1N, bicarbonato de sodio saturado, solucidn salina y

se secd. La solucidén se cocentré al vacio para dar el

1

compuesto acetoxi 179 3,16 g. NMR (CDCly) & 7,19 (m, 5H, CeHs),

4,03 (m, 2H, CH;CH.0), 2,69 (m, 2H, ArCHz;), 2,09 (m, 1H,

'
g '
t

o
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BnCHC=Q), 2,02 (s, 3H, CHxC=0), 1,68 (m, 1H, CH;CHCH(Me),,

1,23 (m, 1H, CH({Me),), 0,87 (d, 3H, CHs), 0,84 (d, Bﬂ, CHi3) vy

0,81 (d, 3H, CHs).

1

1

(R)-4-((R)1,2-Dimetil-propil)-dihidro-furan-2-ona 180 3

: 1
A una solucion del compuesto aromdtico 179 (5,0 g, 20,16

1

mmol) en acetonitrilo grado HPLC (60 mlL), tetracloguro de

t

carbono (60 mL), y agua (120 mL) se agregd periodato Qe sodio

(86,24 g, 403,32 mmol, 20 equiv.), seguido de RuCl; (414 mg, 10

mol %). La mezcla se agitd vigorosamente durante toda la noche

a temperatura ambiente, y se diluyd con cloruro de metileno

i

(400 mL). La mezcla se filtrd a través de un filtro de Celite

l

para remover el precipitado sdélido. La porciébn organica se

1

separd, y la acuosa se extrajo con cloruro de metileno.  Depués

i

de que las porciones orgédnicas combinadas se concentraron, el
residuo se disolvid en éter y se aplicd a una columna de

Florisil. El compuesto fue eluido con metanol al 3% en! éter,
)

se evapord® hasta una pasta que se disolvidé en metanol (100
mL). Se agregd carbonato de potasio (8,0 g), y la @ezcla
estuvo bajo reflujo durante 6 horas. El solvente se evapord, y

el residuo sdélido se disolvié en agua. E1l pH se ajustdé a 2

mediante la adicidén cuidadosa de HCl concentrado mientras se

enfriaba en agua helada y se agitdé. Se agregd cloroformo, (200

[l

mL) a la solucién y se agitd como tal durante toda la noche a

)



hexanoico 181
{

1
tempgratura ambiente. La fase orgédnica se separd, y Jla porcién

|
acuosa se extrajo con cloroformo. Después del éecado, el

i

solvente se evapord para dar la lactona 180 5,0 g. NMR (CDClsy)

1

& 4,36 (app. t, 1H, CH.,HO), 3,85 (app. t, 1H, CH,H.0), 2,46
(m, 2H, CHMH.C=0), 2,13 (m, 2H, CHCH,C=0), 1,60  (m, 1H,
CH(Me)z), 1,35 (m, 1H, CH;CHCH(Me):), 0,86 (d, 3H, CHy) y 0,72

(t, 3H, CHs). ‘

Etil éster del Acido (3R, 4R) -3-Bromometil-4,5-dimetil~

1

i

La lactona 180 (5,0 g) se disolvidé en etano% absoluto (25
mL) vy se fluydé con argdn. Mientras se enfriaba en un:baﬁo de
agua helada, el gas HBr anhidro se burbuijed a travé% de 1la
mezcla durante 45 minutos y se dejdé reposar a temperatura
ambiente durante toda la noche. La mezcla se virtié en hielo-
agua §alada con hexano. El extractc organico combinado Ee seco
y evapord. La cromatografia instantdnea con éter al 210% en
éter ‘de petrdéleo en una columna de silica gel dio el
bromoéster 181 3,54 g. NMR (CDCli) & 4,14 (g, 2H, CHﬂhOi, 3,60
(dd, 1H, CH.H.Br), 3,41 (dd, 1H, CHHBr), 2,54 (dd, 1H,
CH.H,C=0), 2,44 (dd, 1H, CH.H,C=0), 2,22 (m, 1H, O0=CCH;CHCH,Br),

1,67 (m, 1H, CHCH,CH (Me)., 1,37 (m, 1H, CH(Me).), 1,26 (t, 3H,

——



173

CH4CH-0), 0,94 (4, 3H, CHCH-CH (Me) 2, 0,81 (4, 3H,

((CHs)-)CHCH3CH), vy 0,79 (d, 3H, ((CHs),)CHCH;CH). '

Etil éster Acido (3R,4R)-3—Azidometil—4,5—dimetil-ﬁexanoico

182 vy Ejemplo 17: acido (3R,4R)—3—Aminometil—4,54dimetil—

hexanoico

El bromoéster 181 (3,54 g, 13,34 mmol), la azida de sodio

(1,04 g, 16,13 mmol) en DMF anhidro (8,0 mL9 se 'agité a

temperatura ambiente durante toda la noche. Se agregaron agua
!

(16 mL) y hexano, la porcidn orgénica se separd, y laiporcién
acuosa se extrajo con hexano. Se secd y evapord para dér azido
‘éster 3,0 g. NMR (CDCls) & 4,14 (q, 2H, CHsH,0), 3,48 (dd, 1H,
CH.HN3), 3,21 (dd, 1H, CH.HNs;), 2,34 (m 2H, CH,H.,C=0), 2,20 (m,
1H, O0=CCH,CHCH:Ns), 1,60 {(m, 1H, CHCHiCH(Me).. E1 compu%sto se
sometié a hidrogenacién (HPL, 66480 x 100). E1l hidr@genado

crudo se disolvié en HCl 6N y estuvo bajo reflujo durante toda

t

la noche. El1 solvente se evaporé al wvacio, el residuo se

convirtidé en azedtropo con tolueno. El crudo se purificé aln

i
mas cargando en una cromatrografia de columna de intercambio

1

ibnico (Dowex 50Wb x 8-100), se lavd hasta eluyente neutro con

agua grado HPLC segquido por 1la elucién del compuestb con

solucidén de INHdoH 0,5 N. La cristalizacién del product@ del

metanol dio 720 mg. NMR (CD:OD) &6 3,0 (dd, 1H, CH.H.NH:), 2,82

(dd, 1H, CH.H, NH;), 2,52 (dd4, 1H, CH,H.C=0), 2,40 (dd; 1H,

!

———
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CH.H.C=0), 2,07 (m, 1H, O0=CCH,CHCH, NHp), 1,67 (m, 1H,
CHCH,CH (Me),, 1,35 (m, 1H, CH(Me),), 0,97 (d, 3H, CHCH;CH(Me),,

'

0,88 (d, 3H, ((CH3),)CHCH:CH), v 0,83 (d, 3H, ((CHi).)CHCHiCH).
[a]lp -5,3 (¢, MeOH, 1,9 mg/mL). Andlisis Calculado para

CyHysNO,:C 62,39, H, 11,05, N 8,08. Hallado C 62,01, H.11,35, N

!

7,88.

MS mostré iones a 215 (M + CHsCN), 197 (M + Na'). El 'analisis
del derivado por HPLC de fase reversa, Hypersil BDSfclg de 5
micrones y fase moévil 50/50 CH3CN con contenido de agua 0,1%

TFA dio 99,93% de pureza en el tiempo de retencidn'de 8,21

minutos.

3
1
!
t

1

{
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Ejempl?s 18-20: Sintesis del acido 3—Aminometil—4-isopropil—
heptanoico

'
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Metil éster del Acido 2-Ciano-4-metil-2-pentenocico 61
Una solucidén de isobutitaldehico (30,0 g, 416 mmol),

metil-ciano.acetato (20,6 g, 208 mmol), hidréxido de amonio
(3,2 g, 41,6 mmol) y &cido acético (5,0 g, 83,2 mmol) en 500
mL de tolueno se calentd bajo reflujo bajo un tubo Dean-Stark

i

durante 12 horas. La mezcla.se enfridé a temperatura ambiente y
se extrajo con NaHSO; (3 x 100 mL), NaHCO; (3 x 100 mLﬂ, y 100

ml de solucién salina. La capa organica se secd sobre thso4, \%
el solvente se evapord. El aceite remanente se destild bajo

|

alto vacio (0,5 mm Hg, B.P. = 115-120°C) para dar 28,8 g de

metil éster del &cido 2-ciano-4-metil-2-pentenoico 61 c¢omo un

‘aceite (90% de rendimiento).

Metil éster del Acido 2-ciano-3-isopropil-hexanoico 183 ;
i

Una solucién de 2,0 M de cloruro de propil magnesio en
f

Et.0 (9,8 mL, 19,6 mmol) se agregd a una solucidn de éc@do 2~

i

ciano-4-metil-2-pentenoico (3,0 g, 19,6 mmol) en 50 mL ge THF
que se enfrié en IPA /bafioc de hielo seco a -40°C bajo argdn.

!
La solucién se agitd durante 4 horas, y la reaccidédn se templd

t

mediante la adicidén de 50 mL de KH:PO;. E1 THF se evaporé} y se

realizé una cromatografia del aceite remanente bajo pﬁesién

t

media sobre silica gel con 50% CH;Cl,/hexano. Rendimiento@= 1,9

g (50%) de metil éster del acido 2—ciano—3—isopropil—hexanoico

como un aceite. '

)

1
i

1

-
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4-terc-butil &ster 1l-metil éster del Acido 2-ciano-2-(1-
isopropil-butil) -succinico 184

Se agregd una solucidn de metil éster del acido 2%ciano—3—
isoprbpil—hexanoico (1,92 g, 9,6 mmol) en 10 mL de ThF a una
suspensidén de NaH (lavado con hexano, 0,23 g, 9,6 mmal) en 20
mL de THF que se enfrid 4enaun bafio de agua helada baio argdn.

La solucidén se agitd durante 10 minutos, y se agregd t-butil
|

bromoacetato (2,1 g, 10,6 mmol). La solucién se calentd a
)

temperatura ambiente. Después de 12 horas, la readcién se

l

templd mediante la adicién de 50 mL de KH,PO, saturado y el THF

i

se evapord. El1l producto organico se extrajo en Et,0 (3 x 50
. f

‘mL), y las capas organicas combinadas se secaron sobre MgSO,.

El solvente se evapord, y se realizd una cromatografia del
aceite restante bajo presiébn media sobre silica gela en 25%
hexano/CH,Cl,. Rendimiento del 4-terc-butil £ster l—metil—éster

del A4cido 2-ciano-2-(l-isopropil-butil)-succinico = ,1,3 g

!
(42%) como un aceite. ,
H
t-butil éster Acido 3-ciano-4-isopropil-heptanocico 185

Una mezcla de 4-terc-butil éster l-metil éster del acido

2-ciano-2-(l-isopropil-butil)-succinico (1,3 g, 4,2 immol),

|

NaCl (0,25 g, 4,2 mmol), y H,0 (0,15 g, 8,3 mmol) en 25 mL de

DMSO se calentd a 130°C durante 12 horas. La mezcla se 'enfrid

1

a temperatura ambiente y se diluyé con 100 mL de sdlucidn
I

|
i
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1

salina. Los productos organicos se extrajeron en Etzé (3 x 50

mL) . Las capas orgdnicas se combinaron y lavaron con'50 mL de

H:0 y 50 mL de solucidn salina. El secado sobre Na;so4 y 1la

i

evaporacidén del solvente da 0,8 g (rendimiento del 75%) de t-

butil éster del &cido 3-ciano-4-isopropil-heptanoico’ como un

1

aceite.

4-(1-Isopropil-butil)-2-pirrolidona 186 ‘

E1l t-butil éster del A&cido 3-ciano-4-isopropil-heptanoico

1

(0,8 g, 3,2 mmol) se redujo bajo 50 psi de H, en MeOH con
i
contgnido de TEA y Ra Ni. Cuando la cantidad tedbrica de H: se

recolecta, el catalizador se remueve por filtracién, y el
1

solvente se evapora para dar 0,6 g (rendimiento de 100%) de 4-

(1-isopropil-butil)-2-pirrolidona como un aceite. |

Ejemplp 18: acido 3-Amincmetil-4-isopropil-heptancico :
La 4—(1—Isopropil;butil)-2-pirrolidona (0,6 g, 2,3 mmol)

|
se ca}enté a reflujo en 50 mL de HCl1 6,0 M durante lZihoras.
La solucidén se enfridé a temperatura ambiente y se filtré a
travé§ de Celite. El1 filtrado se evapord, y el ésélido
remanente se recristalizd de MeOH/EtOAc. Rendimiento q,035 g
(rendimiento 6%) de acido 3"aminometil~4—isopropil—hepﬁanoico

l

como una sal HCl, mp 160-170°C. 'H NMR (CDsOD) & 0,9 (m, 9H),
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1,30 (m, 5H), 1,78 (m, 1H), 2,30 (m, 2H), 2,45 (m, 4H), 2,95

(m, 2H). MS (APCI, CH.CN, H:0) 201 (M', 100%). |

1

Ejemplo 19: acido 3-Aminometil-4-isopropil-octanoico

Preparado de acuerdo con el procedimiento del Ejemplo 18.

Rendimiento = 0,13 g (15%).de acido 3—aminometil—4—iéopropil—

octanoico. mp = 160-170°C. 'H NMR

(CDs0D) & 0,9 (m, 9H), 1,30
(m, 7H), 1,78 (m, 1H), 2,30 (m, 1H), 2,45 (m, 2H), 2,95 (m,

2H) . MS (APCI, CHiCN, H:0)

198 (M-17, 100%), 216 (M7, 50%).

t
i

Ejemplo 20: acido 3-Aminometil-~4-isopropil-hexanoico '

Preparado de acuerdo con el procedimiento del Ejemplo 18.

i
Rendimiento

0,11 g (42%) de éA&cido 3—aminometil—4—isdpropil—

hexanoico. mp = 170-180°C . 'H NMR (CDsOD) & 0,9 (m, 9H), 1,18

(m, 1H), 1,39 (m, 3H), 1,78 (m, 1H), 2,30 (m, 1H), 2,45 (m,
1H), 2,95 (m, 2H). MS (APCI, CH,CN, H,0) 188 (M°, 100%).

¥

3
!
)

o~ i
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Ejemplp 21 '
il
/
"0 SN it % /\/\ _ “rry NN ;
i CHG i COZM’C ( CO~Me ‘
' = ; o oy i
~. (i \. : Ciy \ NO -y ]
———— . - { 2 Ao |
! { * '
s l '
i 4 !
ey 138 ig% ’
:
., /’/\/\//"’;O /I'“"/\‘/\;jo ””"/\/\CO - )
: \ Q w ( 2"
\ T\I { \' \\N (\l) l\ - :
§ H *“i’;_ ] i ’ N4 xiCi
\/// . //' ™~ / k
1 : ;
o0 188 l

(i) MeO.CCH=PPh4, THF, 40°C; (ii) MeNO., DBU;

A{1i1) ﬁiquel
i
Raney, H;, MeOH; (iv) Pd-C, MeOH, H:; (v) HCl 6N. 1
t

Sintesis del éster insaturado 188 ,

El (S)-(-)-citronelal 187 (2,0 mL, 11,03 mmol) se agitd a
40°C en tetrahidrofurano seco (30 mL) con acetato de metil
trifenilfosforanilideno (3,69 g, 11,03 mmol). Después de 8

horas la mezcla se enfridé a temperatura ambiente y se dgité

durante toda la noche. El1 solvente se removid al vacio y el

residuoc se agité con n-pentano (50 mL). Después de 1 hora el
i i

(s . . . .4
s6élido se removid por filtracidn y el solvente se removid al

t

vacio para dar un aceite que se puirificd por cromatografia

instantédnea (silica, acetato de etilo:heptano 1:9)

i

para -dar

1
'
t
1
)
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!
i
2,05 g (88%) de 188 como un aceite limpido. 'H NMR '(400 MHz)
i
(CDC13) 6 0,90 (3H, 4, J = 6 Hz); 1,12-1,40 (2H, m);;1,60 (3H,
s); 1,62 (1H, m); 1,68 (3H, s); 2,01 (3H, m); 2,21 (1H, m);
3,73 (3H, s); 5,08 (1H, m); 5,82 (1H, 4, J = 16 Hz); 5,94 (1H,

m). MS (Cl%) (m/z): 211 (MH', 75%). 179 (78%). 151 (100%).

IR (pelicula delgada) (cm™') wv: 1271, 1436, 1728, 2917.

1

Sintesgis del nitroéster 189 i

|

El éster 188 (2,02 g, 9,6 mmol) se disolvidé en nitrometano

(25 mL) con 1,8-diazabiciclo[5,4,0]Jundec-7-eno (1,44 mL, 9,6

mmol) y se agitd a temperatura ambiente. Después de 23 horas

la mezcla se diluyd con éter dietilico (150 mL) y se ;avé con

1

agua (50 mL) y luego HCl 2N (50 mL). La fase orgdnica se

recolectd, se secdH con (MgSQO,) y el solvente se removid al

¢

vacio. E1 residuo se purificd por cromatografia insﬁanténea

(silica, acetato de etilo:heptano 3:7) para dar 2,26 g (87%)
: 1
de 189 como un aceite limpido. Observar que este y todos los

compuestos subsiguientes son mezclas equimolares 3 de 2
diastereoisémeros. 'H NMR (400 MHz) (CDCls) & 0,90 (2 x 3H,
cada d, J = 6 Hz); 1,09-1,58 (10H, m); 1,602 (6H, s); 1,685
(6H, s); 1,94 (4H, m); 2,42 (4H, mwm); 2,66 (2H, m); 3,%0 (6H,

i

s); 4,42 (4H, m); 5,07 (2H, m). ' %

i

MS (Cl') (m/z): 272 (MH', 90%), 240 (100%), 151 (100%).

IR (pelicula delgada) (cm™) v: 1554, 1739, 2918. E

)



Sintesis de la lactama 191

1

El nitroéster 189 (2,09 g, 7,7 mmol) se displvié en
)
metanol (75 mL) y se agitd sobre niquel Raney (catalitico,

!

prelavado con agua y luego con metanol) bajo una atmésfera de
i

gas hidrégeno (39 psi) a 35°C. Después de 17 horas %a mezcla

se filtrd a través de Celite. El solvente se removid al vacio

para dar un aceite. 'H NMR mostrd que habia una reduccién.
parcial del enlace doble de modo que esto se llevé a cabo sin
purificacidn adicional. Una muestra de este broducto
parcialmente reducido (440 mg, 2,1 mmol) se disoivié en
metanol (40 mL) y se agitd sobre Pd-C 5% bajo una atmé$fera de
gas nitrdgeno. Después de 18 horas el catalizador seiremovié
por filtracién a través del Celite para obtener 442 @g (99%
del qaterial parcial reducido) como un aceite limpidolque no

necesitdé purificacién. Observar  que este y todos los

compuestos subsiguientes son mezclas equimolares ' de 2

diastereoisémeros. 'H NMR (400 MHz) (CDCls) &: 0,88 (18H, m):

1,04-1,58 (20H, m); 1,96 (2H, m); 2,40 (2H, m); 2,58 (2H, m);
!

2,98 (2H, m); (3,45 (2H, m), 5,82 {(2H, Br s).

MS (C1") (m/z): 212 (MH', 100%). |

——
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La lactama 191 (248 mg, 2,0 mmol) se calentdé a reflujo en

Sintes;s del Ejemplo 21
!

HCl 6N (20 mL). Después de 5 horas la mezcla se enfrié a
temperatura ambiente y se lavd ocon diclorometano (2 |x 10 mL).
La fase acuosa se recolectd y el solvente se removié,al vacio.
El residuo se disolvid eh agua (10 mL) vy se secd enifrio para
dar 382 mg (71%) del Ejemplo 34 como un sdélido bianco.Observar
que este compuesto es una mezcla equimolaé de 2
diastereoisémeros. 'H NMR (400 MHz) (de~DMSO) & 0,82 [(18H, m);
0,95—1{55 (20H, m); 2,05-2,45 (6H, m); 2,75 (4H, m); W,98 (6H,
Br s). i
MS (Cl1") (m/z): 230 ([MH-HC1]', 90%), 212 (100%). '
Micrognalisis: Calculado para Cy3HzgNO,Cl: ‘

C 58,74; H 10,62; N 5,27. |

Halladg: C 58,46; H 16,50; N 5,33 ]

Para un especialista en el arte, el wuso de (R)=-(+)~-
- |
citronelal daria compuestos de estereoquimica-C5 opuesta al

Ejemplo 21. |
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REIVINDICACIONES:
{
1. Un compuesto de la Férmula I
Ty
'I ﬁ/\/\/]\(:‘z 1
H 3\; l ‘
R

]
o una sal farmacéuticamente aceptablé de la misma donde:

R; es hidrégeno, alquilo recto o ramificado de 1 a 6
dtomos de carbono o fenilo;

R, es alquilo recto o ramificado de 1 a 8 A&tomos' de
carbono,

alquenilo recto o ramificado de 2 a 8 atomos ée carbon&,
cicloalquilo de 3 a 7 Atomos de carbono,
alcoxi de 1 a 6 &tomos de carbono,
—alquilcicloalquilo,

-alquilalcoxi, |
-alquil OH,

—alquilfenilo,

-alquilfenoxi,

-fenilo o fenilo sustituido; y

R' es yn alguilo recto o ramificado de 1 a 6 atomos de

carbono o fenilo cuando R? es metilo.

4

——r

VA e e an g A e e Tl 4 s o« . - (




Un compuesto de acuerdo <con 1la Reivindicacidn 1,

caracterizado porque R es hidrégenc, y R? es alquilo.;

!

Un compuesto dé acuerdo con la Reivindicacién 1,
1

caracterizada porque R) es metilo, y R? es alquilo..

I
Un compuesto de acuerdo con la Reivindicacién 1,

{
caracterizado porque R! es metilo, y R? es metilo o etilo.

i

Un compuesto de acuerdo con la Reivindicacién 1 vy

seleccionado de:
Acido 3-Aminometil-5-metilheptanoico; ‘
Acido 3-Aminometil-5-metil-octanoico;

Acido 3-Aminometil-5-metil-nonanoico;

Acido 3-Aminometil-5-metil-decanoico;

Acido 3-Aminometil-5-metil-undecanoico;

Acido 3-Aminometil-5-metil-dodecanoico;

Acido 3-Aminometil-5-metil-tridecanoico;

Acido 3-Aminometil-5-ciclopropil-hexanoico;

Acido. 3-Aminometil-5-ciclobutil-hexanoico;

Acido 3-Aminometil-5-ciclopentil-hexanoico;

Acido 3-Aminometil-5-ciclohexil-hexanoico;

Acido 3-Aminometil-5-trifluorometil-hexanoico;
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Acido
Acido
Acido
Acido
Acido
Acido
Acido

Acido

Un compuesto de acuerdo con la Reivindicacidn

3-Aminometil-5-fenil-hexanoico;
3-Aminometil-5-(2-clorofenil)-hexanoico;
3-Aminometil-5-(3-clorofenil)-hexanoico;
3-Aminometil-5-(4-clorofenil)-hexanoico;
3-Aminometil-5-(2-metoxifenil)-hexanoico;
3-Aminometil-5-(3-metoxifenil)-hexanoico;
3-Aminhometil-5-(4-metoxifenil)-hexanoico; vy

3-Aminometil-5- (fenilmetil)-hexanoico;

seleccionado de:

Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido

Acido

(3R, 4S) -3-Aminometil-4, 5-dimetil~hexanoico;
3-Aminometil-4, 5-dimetil-hexanoico;
(3R, 4S) -3-Aminometil-4, 5S-dimetil-hexanoico MP;

(3R, 4S8)-3-Aminometil-4, 5-dimetil-hexanoico;

(3R, 4R) -3-Aminometil-4, 5-dimetil-hexanoico MP; |

3-Aminometil-4-isopropil-hexanoico;
3-Aminometil-4-isopropil-heptanoico;
3-Aminometil-4-isopropil-octanoico;
3-Aminometil-4-isopropil-nonancico;
3~-Aminometil-4-isopropil-decancico; vy

3-Aminometil-4-fenil-5-metil-hexanoico.



10.

11.

12.

Un compuesto de acuerdo con la Reivindicacién

seleccionado de: §
Acido (3S,5R)-3-Aminometil-5-metil-heptanoico.
i

|

Un compuesto de acuerdo con 1la Reivindicacidén
seleccionado de:

Acido (38,5R)-3-Aminometil-5-metil-octanoico.
i

Un compuesto de acuerdo con la Reivindicacidn

seleccionado de:

Acido (3S,5R)-3-Aminometil-5-metil-nonanoico.

Un compuesto de acuerdo con la Reivindicacidn
seleccionado de:

Acido (3S, 5R)-3-Aminometil-5-metil-decanoico.

Un compuesto de acuerdo con la Reivindicaciéq
seleccionado de:
Acido (3S,5R)-3-Aminometil~-5-metil-undecanoico.

i
Un compuesto de acuerdo con la Reivindicacién
seleccionado de:

Acido (3S,5R)-3-Aminometil-5-metil-dodecanoico.

-z

187



13.

Un compuesto

de acuerdo

188

{

con la Reivindicacién 1 vy

seleccionado de:

Acido
Acido
Acido
Acido
Acidg
Acido

hexanoico;

(3S, 5R) -3-Aminometil-5, 9-dimetil-decanoico;

(38, 5R) -3-Aminometil-5, 7-dimetil-octanoico;

(3S,5R)-3-Aminometil-5-metil-heptanoico;

(3S, 5R) -3-Aminometil-5, 10~-dimetil-undecanoico;

(35, 5R) -3-Aminometil-5, 8-dimetil-nonanoico;

(38,5R)—3—Aminometi116—ciclopropil—5—metil—

{

Acido (3S,5R)-3-Aminometil-6-ciclobutil-5-metil-hexanoico;

Acido
hexanoico;
Acido
Acido
heptanoico;
Acido
heptanoico;
Acido
heptanoico;
Acido |
heptanoico;
Acido

octanoico;

(3S, 5R) -3-Aminometil-6-ciclopentil-5-netil-
1

(3S, 5R) -3-Aminometil-6-ciclohexil-5-metil-hexanoico;

i
(38, 5R) -3-Aminometil-7-ciclapropil-5-metil-

(38, 5R)-3-Aminometil-7-ciclobutil-5-metil-

3
(BS,SR)—3—Aminometil—7—ciclopenti}—5—$etil—
‘ - .
(3S,5R) -3-Aminometil-7-ciclohexil-5-metil-
3

|
(3S,5R) -3-Aminometil-8-ciclopropil-5-metil-

!

Acido (3S,5R)-3-Aminometil-8-ciclobutil-5-metil-octanoico;

4
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Acido - {3S8,5R)-3-Aminometil-8-ciclopentil-5-metil~
octanoico;
Acido (3S,53)—B—Aminometil—8—ciclohexil—5—metil—octénoico;

Acido (3S,5S)-3-Aminometil-6-fluoro-5-metil-hexanoico;
]

Acido (3S,5S)-3-Aminometil-7-fluoro-5-metil-heptanoico;
Acido (3S,5R)-3-Aminometil-8-fluoro-5-metil-octanoido;

Acido (35, 5R) -3-Aminometil-9-fluoro-5-metil-nonanoico;

Acido (3S,58) ~3-Aminometil-7, 7, 7-trifluoro-5-metil-
heptanoico;

Yy

Acido (3S,5R)—3—Aminometil—8,8,8—trifluoro—51metil-
octanoico;

14. Un compuesto de acuerdo con 1la Reivindicacién 1 vy
\

seleccionado de:

Acido (3S,58)-3-Aminometil-5-metoxi-hexanoico; ;

Acido (3S, 5R)-3-Aminometil-8-hidroxi-5-metil-octanoico;

Acido (3S,5S)-3-Aminometil-5-etoxi-hexanoico; ?

Acido (3S,58)-3-Aminometil-5-propoxi-hexanoico;
Acido (3S,5S)-3-Aminometil-5-isopropoxi-hexanoico;

Acido (3S,5S)-3-Aminometil-5-terc-butoxi-hexanoico; |

Acido (3S,5S)-3-Aminometil-5-fluorometoxi-hexanoico;

Acido (3S,5S)-3-Aminometil-5-(2-fluoro-etoxi)-hexanoico;




190

;
i
§
|
‘

Acido (3S,55)-3-Bminometil-5-(3,3,3-trifluoro-propoxi)-

: !
hexanoico;

Acido (35,SS)—3-Aminometil—5—fenoxi—hexanoicb; |

Acido (3S,55)—3—Aminometil—5—(4—cloro—fenoxi)—hexanéico;
Acido (BS,58)—3-Aminometil—5—(3—cloro—fenoxi)—hexanéico;
Acidov(38,SS)—3—Amin§metil—5—(2~cloro—fenoxi)—hexanéico;

Acido (3S,5S)-3-Aminometil-5-(4-fluoro-fenoxi)-hexanoico;

Acido (38,58)—3—Aminometil—5—(3—flubro—fenoxi)—hexadcico;
Acido (3S,SS)—3—Aminometil-5—(2—fluoro-fenoxi)-hexaﬁoico;
Acido (3S,5S)-3-Aminometil-5-{4-metoxi-fenoxi)-hexanoico;
Acido (BS,58)—3—Aminometil-5~(3—metoxi—fenoxi)-hexadoico;
gl ’ Acido (3S,58)-3-Aminometil-5-{2-metoxi-fenoxi)-hexanoico;
Acido (38, 5S)-3-Aminometil-5- (4-nitro-fenoxi)-hexanoico;
Acido (BS;SS)—3—Aminometil—5—(3—nitro—fenoxi)—hexanoﬁco;
Acido (35,SS)—3—Aminometil—5—(2—nitro-fenoxi)—hexanoico;
Acido (38, 55)-3-Aminometil-6-hidroxi-5-metil-hexanoico;

]

Acido (3S,5S)-3-Aminometil-6-metoxi-5-metil-hexanoico;

Acido (3S,5S)-3-Aninometil-6-etoxi-5-metil-hexanoico;
i

»
-
.
.

Aéido (3S,58)—3—Aminometil—5—metil—6—propoxi—hexanoi?o;
Acido {BS,SS)—3—Aminometil—6—isopropoxi—S—metil—hexapoicé;
- Acido (38,5S)-3-Aminometil-6-terc-butoxi-5-metil- ;
hexandico;'

Aéido (3S,58) -3-Aminometil-6-fluorometoxi~5-metil-

hexanoico; ]

—
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Acido (3S,5S)-3-Aminometil-6-(2-fluoro-etoxi)-5-metil-
hexanoico; !

Acido (3S,58)-3-Aminometil-5-metil-6-(3,3,3,~trifluoro-
|
propoxi)-hexanoico;
. ]

Acido (3$,SS)—3—Aminometil—5—metil-6—fenoxi—hexanoiqo;
Acido (BS,SS)—3—Amin6metil—6—(4—cloro¥fenoxi)—5—metﬁl—
hexanoico; |
Acido (38,58)—3—Aminometil—6—(3—clofo—fenoxi)—5—meti%—
héxanoico;

Acido (3S,5S)-3-Aminometil-6-(2-cloro-fenoxi)-5-metil-

hexanoico;

Acido (3S,5S)-3-Aminometil-6- (4-fluoro-fenoxi)-5-metil-
1) y

hexanoico;

)
1

Acido (3S,5S)-3-Aminometil-6- (3-fluoro-fenoxi)-5-metil-
hexanoico; ’

i
Acido (3S,5S8)-3-Aminometil-6-(2-fluoro-fenoxi)-5-metil-
: J

hexanoico; !

Acido (3S,5S)-3-Aminometil-6-(4-metoxi-fenoxi)-5-metil-
hexanoico;

Acido (3S,SS)—3—Aminometil—6—(3—metoxi—fenoxi)—5—metil—

|
hexanoico;

1
i

Acido (BS,SS)—3—Aminometil-6—(2—metoxi—fenoxi)—5—meti1-

hexanoico; i



192

Acido (3S,5S)-3-Aminometil-5-metil 6—(4—trifluorométil—

fenoxi)-hexanoico; {

Acido (3S,5S)-3-Aminometil-5-metil 6-{3-trifluorometil-

1

fenoxi)-hexanoico;
‘ |
Acido (3S,5S8)-3-Aminometil-5-metil 6—(2—trifluorom§til—

fenoxi)-hexanoico; . j

Acido (3s,5S)-3-Aminometil-5-metil 6-(4-nitro-fenoxi)-
!

hexanoico;

1

Acido (3S,5S)-3-Aminometil-5-metil 6-(3-nitro-fenoxi)-

hexanoico; !

Acido (3S,5S8)-3-Aminometil-5-metil 6-(2-nitro-fenoxi)-
|

hexanoico; i

Acido (3S,5S)~-3-Aminometil-6-benziloxi-5-metil~hexanoico;

Acido (35S,5S)~-3-Aminometil-7-hidroxi-5-metil-heptanoico;
!

Acido (3S,5S)-3-Aminometil-7-metoxi-5-metil-heptanoico;

o !

Acido (3S,5S)-3-Aminometil-7-etoxi-5-metil-heptanoico;

Acido (3S,5S)-3-Aminometil-5-metil-7-propoxi-heptanoico;

t

Acido (3S+SS}—3—Aminnmetil-7—isopropoxi:5—metilf

1

S ' heptanoico;

!

Acido (3S,5S8)-3-Aminometil-7-terc-butoxi-5-metil-

) . t
L8 heptanoico;

{

i

o Acido (3S,5S)-3-Aminometil-7-fluorometoxi-5-metil-,

- heptanoico; \

i
&
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)

{

Acido (3S,5S)-3-Aminometil-7-(2-fluoro-etoxi)-5-metil-

heptanoico; |
Acido (3S,58)-3-Aminometil-5-metil-7-(3,3,3-trifluoro-
propoxi)-heptancico;

Acido (38,SS)—3-Aminometil—7—benziloxi—5—metil—he£tanoico;
Acido (38,55)—3—Amin§metil—5—metil—7~fenoxi—heptaﬁoico;
Acido (3s,5S)<3—Aminometil~7—(4—cloro—fenoxi)—s—m%til—
heptanoico; ) ;

Acido (35,55)—3~Aminometil—7—(3—cloro—fenoxi)—5—métil—
heptanoico; |

Acido (3S,5S)-3-Aminometil-7-(2-cloro-fenoxi)-5-metil-

}

heptanoico;

Acido (3S,5S)-3-Aminometil-7-(4-fluoro-fenoxi)-5-metil-

heptanoico;
[

Acido (3S,5S)-3-Aminometil-7-(3-fluoro-fenoxi)-5-metil-

. I
heptanoico;

!
Acido (3S,5S)-3-Aminometil-7-(2-fluoro-fenoxi)-5-metil-

heptanoico; ‘
Acido (3S,5$)—3—Aﬁinometil—7—(4-metoxi—fenoxi)—5—m¢til—
heptanoico; | i
Acido (38,58)—3—Aﬁinometil—7—(3-metoxi—fenoxi)—5-métil—
heptanoico; )
Acido (35,58)—3—Aminometil—7—(2—metoxi—fenoxi)-S—métil-

heptanoico; a

—
-
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Acido (3S,5S)-3-Aminometil-5-metil-7-(4-trifluorometil-
fehoxi)—heptanoico;
Acido (3S,5S)-3-Aminometil-5-metil-7- (3-trifluorometil-
fehoxi)—heptanoico:
Acido (3s,5S)-3-Aminometil-5-metil-7-(2-trifluorometil-

fenoxi)-heptanoico;

!
Acido (3S,5S)-3-Aminometil-5-metil-7-(4-nitro-fenoxi)~
1

heptanoico; !

Acido (3S,5S)-3-Aminometil-5-metil-7-(3-nitro-fenoxi)-

heptanoico; !

Acido (3S,SS)—3—Aminometil-5-metil—7—(2—nitro—fendxi)—
[

1

heptanoico;
Acido (38,58)—3—Aminometil—5—metil—6—fenil—hexanoiko}
Acido.(38,58)—3—Aminometil—6-(4—cloro—fenil)~5—met?l-
hexanoico;

Acido (3S,5S)-3-Aminometil-6-(3-cloro-fenil)-5-metil-
hexanoico;

Acido (3S,58)—3—Aminometil—6—(2—cloro—fenil)—5—met%l—

hexanoico;

Acido (3S,5S)-3-Aminometil-6- (4-metoxi-fenil)-5-metil-

hexanoico;

}

Acido (3S}SS)—3—Aminometil—6-(3—metoxi-fenil)—5—meﬁil—

!

" hexanoico;

——



Acido (3S,5S8)-3-Aminometil-6-(2-metoxi-fenil)-5-metil-
hexanoico; ‘
!

Acido (3S,SS)—3—Aminometil—6—(4—fluoro—fenil)—5—m¢til—

1

hexanoico;
Acido (3S,5S)-3-Aminometil-6-(3-fluoro-fenil)-5-metil-

hexanoico; . |
Acido (3S,5S)-3-Aminometil-6-(2-fluoro-fenil)-5-metil-

hexanoico;
!

Acido (3S,5R)-3-Aminometil-5-metil-7-fenil-heptanoico;

Acido (3S,5R)-3-Aminometil-7-(4-cloro-fenil)-5-metil-
1
heptanoico; :
i
Acido (3S,5R)-3-Aminometil-7-(3-cloro-fenil)-5-metil-

heptanoico;

}

Acido (3S,5R)-3—Aminometil—7—(2—cloro—fenil)—5—metil4
heptanoico;

Acido (3S,5R)-3-Aminometil-7- (4-metoxi-fenil)-5-metil-

: i
heptanoico;
Acido (3S,5R)-3-Aminometil-7-(3-metoxi-fenil)-5-metil-
i

heptanoico;

Acido (3S,5R)-3-Aminometil-7-(2-metoxi-fenil)-5-metil-

i

heptanoico;

1

Acido (3S,5R)—3-Aminometil—7—(4—fluoro—fenil)—5—metil—

heptanoico;

195
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heptanoico;

Acido

196

(38, 5R) ~3~Amincmetil~-7-(3-fluoro-fenil)-5-metil-

t

(38, 5R) -3-Aminometil-7-(2-fluoro-fenil)-5-metil-

[

heptanoico; *

Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido
Acido

Acido

(35S, 55) -3-Aminometil-5-metil-hept-6-enoico;:

i

(3S,5R)-3-Aminometil-5-metil-oct-7-enoico;

¢

(3S,5R)—3—Aminometil—5—metil-non—8—enoico;

1

(E)-(3S,58)-3-Aminometil-5-metil-oct-6-enoico;

(2) - (3S,55) -3-Aminometil-5-metil-oct-6-enoico;

(Z)-(3S,58)-3-Aminometil-5-metil-non-6-enoic¢o;
(E)—(38,58)—3—Aminometil—5-metil—non-6—enoi¢o;

(E)—(BS,SR)—3—Aminometil—5—metil—non—7—enoi¢o;

(Z)—(38,5R)—3—Aminometil—5—metil—non—?-enoido;
(2)-(3S,5R)-3-Aminometil-5-metil-dec~7-enoico;

(E)-(3S, 5R) -3-Aminometil-5-metil-undec~7-enoico;

f

(3S,55) -3-Aninometil-5, 6, 6-trimetil-heptanoico;
(BS,SS)—B-Aminometil—S,6—dimetil-heptanoicoﬂ

(3S5,5S)-3-Aminometil-5-ciclopropil-hexanoico;

'

(38,58} -3-Aminometil-5-ciclobutil~hexanoico;

(3S, 5S) -3-Aminometil-5~ciclopentil-hexanoico;

t

(3S,5S)-3-Aninometil-5-ciclohexil~hexanoico;

(3S, 5R) -3-Aminometil-5-metil-8-fenil-octanoico;

(35,58)-3-Aminometil-5~metil-6-fenil-hexanoico;

(3S,5R)—3—Aminometil—5~metil—7-fenil—heptano%co;

)
H)
: f
i

{

i

——
el
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Acido (3R, 4R, 5R)-3-Aminometil-4,5-dimetil-heptanocico; y

Acido (3R,4R,5R)—3—Aminometil—4,5—dimetil-octanoico.

i

3

15. Una composicién farmacéutica que comprende una cantidad
terapéuticamente efectiva de un compuesto de acuerdo con

la’ Reivindicacién 1-y un portador farmacéuticamente

!

aceptable.

i
; 16. Un método para tratar la epilepsia que comprende la

v

administracién de una cantidad terapéuticamente efectiva

de un compuesto de acuerdo con la reivindicacién 1 a un

LRI R

mamifero que necesita dicho tratamiento. !
1
17. Un método para tratar ataques de desmayo, hipoqﬁinesia,y ¥

trastornos craneanos gque comprende la administracién de

una cantidad terapéuticamente efectiva de un compuesto de

acuerdo con la reivindicacién 1 a un mamifero que 'necesita

dicho tratamiento. » !
. ]
}

18. Un método para tratar trastornos neurodegenerativos que ‘*

1

comprende la administracién de una cantidad

terapéuticamente efectiva de un compuesto de acuerdo con

'

K

la reivindicacién 1 a un mamifero que necesita dicho

f

tratamiento. !

i

) i

o f ¥
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20.

21,

22.

23.
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Un método para tratar la depresién que comprende la
administracién de una cantidad terapéuticamente efectiva

de un compuesto de acuerdo con la reivindicacién 1 a un

mamifero que necesita dicho tratamiento.

l

. }
Un método para tratar 1la ansiedad que comprende 1la

administracién de una cantidad terapéuticamente efectiva

de un compuesto de acuerdo con la reivindicacién 1 a un

i

mamifero que necesita dicho tratamiento.

3

1

Uﬂ método para tratar el panico que comprende la

)

administracién de una cantidad terapéuticamente efectiva

.

de un compuesto de acuerdo con la reivindicacién 1 a un
i

mamifero que necesita dicho tratamiento.

i

I
Ug método para tratar el dolor que comprénde la

)

administracién de una cantidad terapéuticamente 'efectiva
de un compuesto de acuerdo con la reivindicacidén 1 a un

mamifero que necesita dicho tratamiento.

Un  método para tratar trastornos neuropatoldégicos que

comprende - la administracién de una ¢antidad

1

terapéuticamente efectiva de un compuesto de acuerdo con

i

[
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'
la reivindicacién 1 a un mamifero que necésita dicho

tratamiento.

24. Un método para tratar trastornos del sueifio qué comprende ¥
la administracién de wuna cantidad terapéuticamente
. !
efectiva de un compuesto de acuerdo con la reivindicacidén
1 a un mamifero que necesita dicho tratamiento.
25.

Un método para tratar IBS y/o dafioc gastrico que comprende ¥
‘ e e
e la administracién de una cantidad terapéuticamente

H

efectiva de un compuesto de acuerdo con la reivindicacién

1 a un mamifero que necesita dicho tratamiento.
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RESUMEN

1
i

La presente invencién es una serie de

gamma aminobutiricos mono~ y disustituidos de la Férmula I

1

Los. compuestos son uUtiles como agentes terapéuticéds en el

tratamiento de epilepsia, ataques de desmayo,

hipoquinesia,

{
trastornos craneanos, trastornos neurodegene#ativos,
depresidn, ansiedad, panico, dolor, trastornos

neuropatolégicos, artritis, trastornos del suefio, IBS, 'y dafio

gastyico. Los métodos

para preparar los compuestos |y 1los

parte de la

‘

productos intermedios 1tiles son también

invencién.

acidos 3-propil



.
5885-01-EMA

1

-1- _
MONO- AND DISUBSTITUTED 3-PROPYL GAMMA-AMINOBUTYRIC
ACIDS '

BACKGROUND OF THE INVENTION | ’

Compounds of formula |

H2N——-—CH27(‘\—CH2—COOR1 |

(CHy),
5 : _ 1
wherein Ry is hydrogen or a lower alkyl radical and nis 4, 5, or 6 are known in’

United States Patent Number 4,024,175 and its divisional United States Patent
Number 4,087,544. The uses disclosed are: protective effect against cramp

induced by thiosemicarbazide; protective action against cardiazole cramp; the
10 cerebral diseases, epilepsy, faintness attacks, hYpokinesia, and cranial traumas;

and improvement in cerebral functions. The compounds are useful in geriatric
patients. The patents are hereby incorporated by reference.

Compounds of formula

R3 Ry i

| | ,

HoNCH-C-CH,COOH ;

l ',

Ry ‘

or a pharmaceutically acceptable salt thereof wherein R] is a straight or branched -

15

20 alkyl group having from 1 to 6 carbon atoms, phenyl or cycloalkyl having from
|

3 to 6 carbon atoms; Ry is hydrogen or methyl; and R3 is hydrogen, or carboxyl

b

are known in United States Patent Number 5,563,175 and its various divisionals.
: i

These patents are hereby incorporated by reference. )

SUMMARY OF THE INVENTION

t

t

25 The compounds of the instant invention are those of Formula I

207
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or a pharmaceutically acceptable salt thereof wherein:

R1 is hydrogen, straight or branched alky! of from 1 to 6 carbon atoms or phenyl;
R2 is straight or branched alkyl of from 1 to 8 carbon atoms,

!

t

straight or branched alkenyl of from 2 to 8 carbon atoms,
cycloalkyl of from 3 to 7 carbon atoms, ‘
alkoxy of from 1 to 6 carbon atoms,
- alkylcycloalkyl, _ :
- alkylalkoxy, )‘
- alkyl OH ?
- alkylphenyl, 'Y
- alkylphenoxy, ’-

- phenyl or substituted phenyl; and

R1 is straight or branched alkyl of f‘rom 1 to 6 carbon atoms or phenyl when R2 is
methyl.

!

Preferred compounds are those of Formula I wherein R! is hydrogen, and ',
R2 is alkyl.

Other preferred compounds .are those of Formula I wherein R1 is methyl, :
and R2 is alkyl. -

Still other preferred compounds are those of Formula I wherein R1 is x
methyl, and R2 is methyl or ethyl. =~ t‘
Especially preferred compounds are selected from:
3-Aminomethyl-5-methylheptanoic acid,;
3-Aminomethyl-5-methyl-octanoic acid; |
3-Aminomethyl-5-methyl-nonanoic acid,
3-Aminomethyl-5-methyl-decanoic acid;
3-Aminomethyl-5-methyl-undecanoic acid; ,
3-Aminomethyl-5-methyl-dodecanoic acid; \
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ANt :

-3-
3-Aminomethyl-S-methyll-iridecanoic acid;
3-Aminomethyl-5-cyclopropyl-hexanoic acid;
3-Aminomethyl-5-cyclobutyl-hexanoic acid;
3-Aminomethyl-5-cyclopentyl-hexanoic acid;
3-Aminomethyl-5-cyclohexyl-hexanoic acid;
3-Aminomethyl-5-trifluoromethyl-hexanoic acid;
3-Aminomethyl-5-phenyl-hexanoic acid; |
3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(3-chlorophenyl)-hexanoic acid;
3—Aminomethyl-5-(4—éhlorophenyl)-hexanoic acid;

3-Aminomethyl-5-(2-methoxyphenyl)-hexanoic acid;
3-Aminomethyl-5-(3-methoxyphenyl)-hexanoic acid;
3-Aminomethyl-5-(4-methoxyphenyl)-hexanoic acid; and
3-Aminomethyl-5-(phenylmethyl)-bexanoic acid.
Other especially preferred compounds are selected from:
(3R,45)-3-Aminomethyl-4,5-dimethyl-hexanoic acid;
~ 3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(3R,4S)-3-Aminomethyl-4,‘5-dimethyl-hexanoic acid MP;
(3S,45)-3-Aminomethyl-4,5-dimethyi-hexanoic acid;
(3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
3-Aminomethyl-4-isopropyl-hexanoic acid;
3-Aminomethyl-4-isopropyl-heptanoic acid;
3-Aminomethyl-4-isopropyl-octanoic acid;
3-Aminoﬁxethyl-4~isopropyl-nonanoic acid;
3-Aminomethyl-4-isopropyl-decanoic acid; and

. 3-Aminomethyl-4-phenyl-5;methyl-hexanoic acid.

Other preferred compounds are selected from
(35,55)-3-Aminomethyl-5-methoxy-hexanoic acid;
(35,5S)-3-Aminomethyl-5-ethoxy-hexanoic acid;
(3S,55)-3-Aminomethyl-5-propoxy-hexanoic acid;
(3S,55)-3-Aminomethyl-5-isopropoxy-hexanoic acid;
(38,5S)-3-Aminomethyl-5-fert-butoxy-hexanoic acid;
(38,5S)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;

257
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acid;

-4- :
(3S,58)-3-Aminomethyl-5-(2-fluoro-ethoxy)-hexanoic acid; |
(3S,5S)-3-Aminomethyl-5-(3,3,3-trifluoro-propoxy)-hexanoic acid;
(3S,55)-3-Aminomethyl-5-phenoxy-hexanoic acid; |
(3S,55)-3-Aminomethyl-5-(4-chloro-phenoxy)-hexanoic acid; !
(3S,5S)-3-Aminomethyl-5-(3-chloro-phenoxy)-hexanoic acid; |
(3S,5S)-3-Aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(4-fluoro-phenoxy)-hexanoic acid,;
(3S,5S)-3-Aminomethyl-5-(3-fluoro-phenoxy)-hexanoic acid;

(3S,5S)-3-Aminomethyl-5-(2-fluoro-phenoxy)-hexanoic acid; i.
(3S,5S)-3-Aminomethyl-5-(4-methoxy-phenoxy)-hexanoic acid; ‘,
(3S,5S)-3-Aminomethyl-5-(3-methoxy-phenoxy)-hexanoic acid; '
(3S,5S)-3-Aminomethyl-5-(2-methoxy-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(4-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(3-nitro-phenoxy)-hexanoic acid; |
(3S,5S)-3-Aminomethyl-5-(2-nitro-phenoxy)-hexanoic acid; |
(35,5S)-3-Aminomethyl-6-hydroxy-5-methyl-hexanoic acid, ‘
(3S,5S)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-ethoxy-5-methyl-hexanoic acid; |
(3S,58)-3-Aminomethyl-5-methyl-6-propoxy-hexanoic acid,
(3S,5S)-3-Aminomethyl-6-isopropoxy-5-methyl-hexanoic acid;
(35,58)-3-Aminomethyl-6-tert-butoxy-5-methyl-hexanoic acid; |
(35,58)-3-Aminomethyl-6-fluoromethoxy-5-methyl-hexanoic acid;
3 S,5S)-3.-Aminomethyl-6-(2-ﬂuoro-ethbxy)-5-methyl-hexanoic acid;
(3S,5 S)-3;An1inomethyl-5-methyl-6-(3,3,3 -trifluoro-propoxy)-hexanoic

1

. |
(38,58)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid;

(3S,5S)-3-Aminomethyl-6-(4fclﬂoro¢phenoxy)-5-methyl—hexanoic acid;
(38,58)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-hexanoic acid;
(35,58)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(2-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminorhethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid;

|
i
'

3
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acid;

acid;

acid;

acid;

acid;

-5- |
(3S,5S)—3-Aminomethyl-6-,(3-methoxy—phenoxy)-S-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl 6-(4-triﬂuoromethyl-phenoxy)-héxanoic

(3S,5S)-3-Aminomethyl-5-methyl 6-(3-trifluoromethyl-phenoxy)-hexanoic
(3S,5S)-3-Aminomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-hexanoic

(3S,5S)-3-Aminomethyl-5-methyl 6-(4-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl 6-(3-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-hexanoic acid,;
(3S,5S)-3-Aminomethyl-6-benzyloxy-5-methyl-hexanoic acid;
(3S,58)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid; 1
(3S,SS)-3-Aminoxhethyl-7-methoxy-5-methyl-heptanoic acid; |
(3S,5S)-3-Aminomethyl-7-ethoxy-5-methyl-heptanoic acid; |
(3S,5S)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid; '.
(3S,5S)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid; |
(3S,5S)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(3S,58)-3-Aminomethyl-7-fluoromethoxy-5-methyl-heptanoic acid;
(38,58)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-(3,3 ,3-triﬂuoro-propoxy)-heptanoic'l

(38,55)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid; “
(3S,5S)-3-Aminomethyl-7-(4-chloro-phenoxy)-S-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-?-(i-chloro-phenoxy)-S-methyl-heptanoic acid; -
(3S,5S)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-heptanoic acid; '
(3S,5S)-3-Aminomethyl-7-(3-fluoro-phenoxy)-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-(2-fluoro-phenoxy)-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-(4-methoxy-phenoxy)-5-methyl-heptanoic acid; “‘
(3S,5S)-3-Aminomethyl-7-(3- methoxy -phenoxy)-5-methyl-heptanoic

0%
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-6-
(38,55)-3-Aminomethyl-7:(2- methoxy -phenoxy)-5-methyl-heptanoic
acid; -
(3S,5S)-3-Aminomethyl-5-methyl-7-(4-trifluoromethyl-phenoxy)-
heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)-
heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-
heptanoic acid; l‘
(38,5S)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-heptanoic acid;
(3S,58)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-heptanoic acid;(e
(3S,5S)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid; :
(38,5S)-3-Aminomethyl-6-(4-chloro-phenyl)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(3-chloro-phenyl)-5-methyl-hexanoic acid; i
(3S,5S)-3-Aminomethyl-6-(2-chloro-phenyl)-5-methyl-hexanoic acid; ]1
(38,5 S)-3-Aminomethyl-6-(4-methoxy-phenyl)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(3-methoxy-phenyl)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hexanoic acid;,
(3S,SS)-3-Anﬁnomethyl-6-(4-ﬂuoro-phenyl)—5-methyl—hexanoic acid; ‘j
(3S,5S)-3-Aminomethyl-6-(3-fluoro-phenyl)-5-methyl-hexanoic acid;
(3S,58)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid,; ]‘
(35,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-heptanoic acid; !'.
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-heptanoic acid; |
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-heptanoic acid; ,
(3S,5R)-3-Aminomethyl—7-(4-methoxy-phenyl)-5-methyl-heptanoic acid; ";
(3S,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-heptanoic acid; "
(3S,5R)-3-Aminomethyl—7-(2-methoxy-phenyl)—5-methyl—heptanoic acid; -
(3S,5R)-3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-heptanoic acid; "
(3S,5R)-3-Aminomethyl-7-(3-fluocro-phenyl)-5-methyl-heptanoic acid; '
(3S,5R)-3-Aminomethyl-7-(2-fluoro-phenyl)-5-methyl-heptanoic acid; »
(3S,5R)-3-Aminomethyl-5-methyl-oct-7-enoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-non-8-enoic acid; |

ZO
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(E)-(3S,5S)—3-AminomethYl-S-methyl-oct—é-enoic acid;
(Z)-(3S,5S)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z)-(3S,5S)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(E)-(3S,5S)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(E)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z2)-(3S,5R)-3-Aminomethyl-5-methyl-dec-7-enoic acid;
(E)-(3S,5R)-3-Aminomethyl-5-methyl-undec-7-enoic acid;
(3S,5S)-3-Aminomethyl-5,6, 6-trimethyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-5,6-dimethyl-heptanoic acid;
(38,5S)-3-Aminomethyl-5-cyclopropyl-hexanoic acid;
(35,5S)-3-Aminomethyl-5-cyclobutyl-hexanoic acid;
(35,5S)-3-Aminomethyl-5-cyclopentyl-hexanoic acid; and
(3S,5S)-3-Aminomethyl-5-cyclohexyl-hexanoic acid. -

Still other more preferred compounds are:
(35,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(35,5R)-3-Aminomethyl-5-methyl-decanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-undecanoic acid;
(35,5R)-3-Aminomethyl-5-methyl-dodecanoic acid;
(3S,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid;
(3S,SR)—32Aminomethyl-5,7fdimethyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5,87dimethyl-nonanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
€] S.,SR)—3-Aminomethyl—7-cyclopropyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
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@3 S,5R)-3-Aminome‘thyl—,ﬁ-cyclopropyl-5-methyl-octanoic acid;
(35,5R)-3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;

5 (38,5S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid; '
(3S,5S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid; ",
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid; I‘
(3S,5R)-3-Aminomethyl-9-fluoro-5-methyl-nonanoic acid; "
(3S,5S)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid; ‘
10 (3S,SR)-3-Aminome-thyl-8,8,8-triﬂuor0—5-methyl-octanoic acid;

(3S,5R)-3-Aminomethyl-5-methyl-8-phenyl-octanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid; and

1 (3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid.

1

The invention is also a pharmaceutlcal composition comprising a

15 therapeutically effective amount of one or more compounds of Formula I and a

phaxmaceutlcally acceptable carrier. :

The compounds of the invention are useful in the treatment of epxlepsy,

faintness attacks, hypokinesia, cranial disorders, neurodegenerative disorders, ;
depression, anxiety, panic, pain, neuropathological disorders, arthritis, sleep

20 disorders, irritable bowel syndrome (IBS), and gastric damage.

DETAILED DESCRIPTION OF THE INVENTION |

'The compounds of the instant invention are mono- and disubstituted
3-propyl gamma-aminobutyric acids as shown in Formula I above.

The terms are as described below or as they occur in the specification.

25 The term alkyl of alkenyl is a straight or branched group of from 1 to

8 carbon atoms or 2 to 8 carbon atoms including but not limited to methyl, ethyl, -
propyl, n-propyl, isopropyl, butyl, 2-butyl, tert-butyl, and octyl. Alkyl can be ;
unsubstituted or substituted by from 1 to 3 fluorine atoms. Preferred groups are |
methyl and ethyl.

1

i
1
i

i

30 Cycloalkyl is a cyclic group of from 3 to 7 carbon atoms.
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The benzyl and phenyl g;oups may be unsubstituted or substitutedvﬁ with

from 1 to 3 groups each independents selected from halogen, especially ﬂigoro,
alkoxy, alkyl, and amino. ';

Halogen includes fluorine, chlorine, bromine, and iodine.
t

Alkoxy is as described above for alkyl. !
Since amino acids are amphoteric, pharmacologically compatible sailts
when R is hydrogen can be salts of appropriate inorganic or organic acids, for
example, hydrochloric, sulphuric, phosphoric, acetic, oxalic, lactic, citric, ni,alic,
salicylic, malonic, maleic, sqccinic, and ascorbic. Starting from correspondiixg
hydroxides or carbonates, salts with alkali metals or alkaline earth metals, fdr
example, sodium, potassium, magnesium, or calcium are formed. Salts with ";

t

quaternary ammonium ions can also be prepared with, for example, the

}
tetramethyl-ammonium ion. ‘

1

Prodrugs of compounds I-VIII are included in the scope of the instant"\
invention. Aminoacyl-glycolic and -lactic esters are known as prodrugs of amino
acids (Wermuth C.G., Chemistry and Industry, 1980:433-435). The carbonyl ',‘
group of the amino acids can be esterified by known means. Prodrugs and soft:
drugs are known in the art (Palomino E., Drugs of the Future, 1990;15(4):361-
368). The last two citations are bereby incorporated by reference. ':

The effectiveness of an orally administered drug is dependent upon the ":
drug’s efficient transport across the mucosal epithelium and its stability in entelip-
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 form. |

A prodrug is a drug which bas been chemically modified and may be .
biologically inactive at its site of éction, but which may be degraded or modified ".
by one or more enzymatic or other in vivo processes to the parent bioactive form.\'.

This chemically modified drug, or prodrug, should have a different |

pharmacokinetic proﬁlc to the parent, enabling easier absorption across the .

mucosal epithelium, better salt formulation and/or solubility, improved systemic |

stability (for an increase in plasma half-life, for example). These chemical
modifications may be
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1) ester or amide derivatives Which may be cleaved by, for example, e%tcrases
or lipases. For ester derivatives, the ester is derived from the carbox'ylic
acid moiety of the drug molecule by known means. For amide derivatives,
the amide may be derived from the carboxylic acid moiety or the anﬁne

moiety of the drug molecule by known means. ’

f

- 2) peptides which may be recognized by specific or nonspecific proteinéses.

A peptide may be coupled to the drug molecule via amide bond formation
with the amine or carboxylic acid moiety of the drug molecule by knc%wn
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 absorpfjon
of certain drugs may be increased by the preparation of “soft” quaternary salts.‘*‘

1

The quaternary salt is termed a “soft” quaternary salt since, unlike normal

t

quaternary salts, e.g., R-N*(CH3)3, it can release the active drug on hydrolysis}
“Soft” quaternary salts have useful physical properties compared with t}’:;e
basic drug or its salts. Water solubﬂity may be increased compared with other ;1
salts, such as the hydrochloride, b\it more important there may be an increased
absorption of the drug from the intestine. Increased absorption is probably due tc}
the fact that the “soft” quaternary salt has surfactant properties and is capable of
forming micelles and unionized ion pairs with bile acids, etc., which are able to
penetrate the intestinal epithelium more effectively. The prodrug, after absorptiorli,
is rapidly hydrolyzed with release of the active parent drug. |

1

Certain of the compounds of the present invention can exist in unsolvated"

~ forms as well as solvated forms, including hydrated forms. In general, the solvatcc‘i

forms, including hydrated forms, are equivalent to unsolvated forms and are 1
intended to be encompassed within the scope of the present invention. :
The compoundé of the present invention includes all enantiomeric and '
epimeric forms as well as the appropriate mixtures thereof. For example, the
compound of Example 1 is a mixture of all four possible stereoisomers. The

compound of Example 6 is one of the isomers. The configuration of the
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cyclohexane ring carbon centers mhy be R or S in these compounds where a
configuration can be defined.

The radioligand binding assay using [3H]gabapentin and the a5 subunit
derived from porcine brain tissue was used (Gee N.S., Brown J.P., Dissanajake
V.UK,, Offord J., Thurlow R., Woodruff G.N., “The Novel Anti-convulsant

Drug, Gabapentin, Binds to the a55 Subunit of a Calcium Channel,” J. Biol. .
Chem., 1996;271:5879-5776).

21/
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« Table 1 ‘
Structure [3H] GBP Anticonvulsant
Binding % Protect "‘_
(IC50, nM) 1 hr 2hr
CO,H 0.218 100
J\/E/ NH, ’z
CO,H 1.8 0 0
NH, |
- |
C02H 0.04 80 100 !
NH, ‘-,
CO,H 0.206 0 20 ‘;y
' CO,H On test 0 20 i
5 \)\/(/NHZ
E ’ ".
g __CO.H 0.092 60 100 |
E i
[ ,
§ j\/(/NH2 1
} Table 1 above shows the binding affinity of the compounds of the i
i , invention to the a3 subunit. '{
The compounds of the invention are compared to Neurontin®, a marketed
drug effective in the treatment of such disorders as epilepsy. Neurontin® is
5 1-(aminomethyl)-cyclohexaneacetic acid of structural formula

TS W
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Gabapentin (Neurontin®) is about 0.10 to 0.12 pM in this assay. The
compounds of the instant invention are expected, therefore, to exhibit '.
pharmacologic properties comparable to or better than gabapentin. For example,
as agents for convulsions, anxiety, and pain. | L.

The present invention also relates to therapeutic use of the compour;ﬂs of
the mimetic as agents for neurodegenerative disorders. |

Such neurodegenerative disorders are, for example, Alzheimer’s diséase,
Huntington’s disease, Parkinson’s disease, and Amyotrophic Lateral Sclerosis.

The present invention also covers treating neurodegenerative disordets
termed acute brain injury. These include but are not limited to: stroke, head ‘i
trauma, and asphyxia. : ";

Stroke refers to a cerebral vascular disease and may also be referred t<; asa
cérebral vascular incident (CVA) and includes acute thromboembolic stroke. '-.\
Stroke includes both focal and global ischemia. Also, included are transient
cerebral ischemic attacks and other cerebral vascular problems accompanied b}'
cerebral ischemia. A patient undergoing carotid endarterectomy specifically or:';
other cerebrovascular or vascular surgical procedures in general, or diagnostic
vascular procedures including cerebral angiography and the like.

Other incidents are head trauma, spinal cord trauma, or injury from general
anoxia, hypoxia, hypoglycemia, hypotension as well as similar injuries seen ’
during procedures from embole, hyperfusxon, and hypoxia. i»

The instant invention would be useful in a range of incidents, for example,

during cardiac bypass surgery, in mcxdents of intracranial hemorrhage, in pennatal
asphyxia, in cardiac arrest, and status epilepticus. '.

t

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. ;
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Chronic pain is usually defined as pain persisting from 3 to 6 mox%ths and
includes somatogenic pains and psychogenic pains. Other pain is nocicepﬁve. :

Still other pain is caused by injury or infection of peripheral sensoi;y
nerves. It includes, but is not limited to pain from peripheral nerve trauma, herpes
virus infection, diabetes mellitus, causalgia, plexus avulsion, neuroma, lirrib
amputation, and vasculitis. Neuropathic pain is also caused by nerve damaée from
chronic alcoholism, human immunodeficiency virus infection, hypothyroidjsm,
uremia, or vitamin deficiencies. Neuropathic pain includes, but is not limitézd to
pain caused by nerve injury such as, for example, the pain diabetics suffer ﬁom.

Psychogenic pain is that which occurs without an organic origin suéf; as
low back pain, atypical facial pain, and chronic headache. ,

Other types of pain are: inflammatory pain, osteoarthritic pain, trigerﬁina.l
neuralgia, cancer pain, diabetic neuropathy, restless leg syndrome, acute herpetic
and postherpetic neuralgia, causalgia, brachial plexus avulsion, occipital ;_
neuralgia, gout, phantom limb, burn, and other forms of neuralgia, neuropadﬁE
and idiopathic pain syndrome. |

1

A skilled physician will be able to determine the appropriate situation m
which subjects are susceptible to or at risk of, for example, stroke as well as |
suffering from stroke for administration by methods of the present invention. E,

The compounds of the invention are also expected to be useful in the
treatment of depression. Depression can be the result of organic disease,
secondary to stress associated with personal loss, or idiopathic in origin. There 1s a
strong tendency for familial occurrence of some forms of depression suggesting a

il

mechanistic cause for at least some forms of depression. The diagnosis of a

depression is made primarily by quantification of alterations in patients’ mood. ’;'
These evaluations of mood are genérally performed by a physician or quantified
by a neuropsychologist using validated rating scales, such as the Hamilton
Depression Rating Scale or the Brief Psychiatric Rating Scale. Numerous other

scales have been developed to quantify and measure the degree of mood \",

'
)
i

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 ;{_
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as the DSM-IV-R manual published by the American Psychiatric Associatiof;,
1994. ',
GABA is an inhibitory neurotransmitter with the central nervous systti-i:m.
Within the general context of inhibition, it seems likely that GABA-mimetics,
might decrease or inhibit cerebral function and might therefore slow functionl,and
decrease mood leading to depression. ‘,‘
The compounds of the instant invention may produce an anticonvulsari;t
effect through the increase of newly created GABA at the synaptic junction. If
gabapentin does indeed increase GABA levels or the effectiveness of GABA a1
the synaptic junction, then it could be classified as a GABA-mimetic and migl{It
decrease or inhibit cerebral function and might, therefore, slow functioh and .

1

decrease mood leading to depression.
The fact that a GABA agonist or GABA-mimetic might work just the
opposite way by increasing mood and thus, be an antidepressant, is a new concépt,

different from the prevailing opinion of GABA activity heretofore.

!

1

The compounds of the instant invention are also expected to be useful in!

1

the treatment of anxiety and of panic as demonstrated by means of standard
pharmacological procedures.

The compounds of the invention are also expected to be useful inthe .
treatment of sleep disorders. Sleep disorders are disturbances that affect the ability
to fall and/or stay asleep, that involves sleeping to much, or that result in abnormé}l

behavior associated with sleep. The disorders include, for example, insomnia,

i

drug-associated sleeplessness, hypersomnia, narcolepsy, sleep apnea syndromes, :
and parasomnias.

1

The compounds of the invention are also useful in the treatment of '
arthritis. - ‘

1
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Biological Activity :
Table 2 }
Example [3H] GBP Anxiolytic Activity* Anticgnvulsant
Binding % Preg. Act. % Protect*
(ICs0, 1M) Th  2h
Pregabalin 0.218 100 100
(35,4R)3-Aminomethyl- 2.2 12 20, 20
© 4,5-dimethyl-hexanoic ',
acid ’g
(3R,4S)3-Aminomethyl- 1.7 58 20 0 0
4,5-dimethyl-hexanoic '
acid K
(3R,4R)3-Aminomethyl- 0.022 204 100 . 100
4,5-dimethyl-hexanoic !
acid ‘
3-Aminomethyl-5- 0.092 79 60 100
‘ methylheptanoic acid ,
3-Aminomethyl-5- 0.019 NT 40 100
methyloctanoic acid "
3-Aminomethyl-5- 0.150 NT 0 y 0
methyldecanoic acid
3-Aminomethyl-5- 0.178 NT 40 80
methylnonéhoic acid ’.
3-Aminomethyl-5- 0.163 NT NT
methylundecanoic ‘\
acid ";
(35,5R)-3-Aminomethyl-  On test On test 80 100

S-methyl-heptanoic

acid
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¢

Example

i

Table 2 (cont) ‘

[3H] GBP
Binding
(IC50, uM)

(3S,5R)-3-Aminomethyl- 0.012

Anxiolytic Activity*  Anticonvulsant

% Preg. Act. % f’rotect*

1h 2h

5-methyl-octanoic
acid hydrochloride

(3S,5R)-3-Aminomethyl-  0.026

5-methyl-nonanoic
acid hydrochloride

(3S,5R)-3-Aminomethyl-  0.0297

5-methyl-decanoic
acid
(38,5S)-3-Aminomethyl- On test
5-methyl-heptanoic
acid

(38,55)-3-Aminomethyl- 1.2
S-methyl-octanoic
acid

(35,5S)-3-Aminomethyl- On test
5-methyl-nonanoic |
acid

3-Aminomethyl-5-

methyl-6-phenyl-

hexanoic acid

9.08

3-Aminomethyl-5,7,7- >10
trimethyl-octanoic

acid
(S)-3-Aminomethyl-5-

0.0126
methyl-octanoic acid

3-Aminomethyl-5,7- 0.359

dimethyl-octanoic acid

160 100 100

1

125.94 100 | 100

105.59 100 | 100

On test
15.6
On test
NT |

NT NT

135.38 100 100

NT NT




_18- 7
| ‘Table 2 (cont) “
[3H] GBP  Anxiolytic Activity*  Anticonvulsant

Binding = % Preg. Act.
o (Csp, uM)
‘ 3-Aminomethyl-6,6,6- 4.69

Example

% Protect*

lh . 2h
NT 0

0
| trifluoro-5-methyl-

i
hexanoic acid

3-Aminomethyl-5-

>10 NT
methyl-oct-7-enoic

acid
| (S)-3-Aminomethyl-6-

On test On test 0

methoxy-5-methyl- i
hexanoic acid

3-aminomethyl-4- 0.671 NT

isopropyl-heptanoic
acid

3-aminomethyl-4- 54

0 0
'isopropyl-octanoic n
acid

3-aminomethyl-4- 0.49 NT

0 .0
isopropyl-hexanoic »
acid

3-Aminomethyl-5- NT 0 0
methyl-4-phenyl- |
hexanoic acid

(S)-3-Aminomethyl-6- 0.605 NT NT

hexanoic acid

fluoro-5-methyl-

3-Aminomethyl-5- 13 NT NT
cyclohexyl-hexanoic

a
acid

L
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"‘ Table 2 (cont)
Example [3H] GBP Anxiolytic Activity* Anticonyulsant
Binding % Preg. Act. % Protect*
(ICs0, uM) 1h i 2h
3-Aminomethyl-5- >10 :
cyclopentyl-hexanoic
acid ",
3-Aminomethyl-5- 10.1 NT NT.
phenyl-hexanoic acid ‘;
(3S,55)-3-Aminomethyl- ~ On test On test 0 120
S-méthyl-decanoic

‘l
acid

j

* Compounds dosed at 30 mg/kg PO
NT is not tested.

The compounds of the instant invention are useful as anxiolytics and
anticonvulsants as shown in Table 2 above. They are compared to pregabalin

which is isobutylgaba or (S)-3-(Aminomethyl)-5-methylhexanoic acid of formul“a

o

NH,

5 MATERIAL AND METHODS ‘;
Carrageenin-Induced Hyperalgesia ‘\‘
Nociceptive pressure thresholds were measured in the rat paw pressure test |
using an analgesimeter (Randall-Selitto method: Randall L.O. and Selitto J.J., |
“A method for measurement of analgesic activity on inflamed tissue,” Arch. Int.
10

Pharmacodyn., 1957;4:409-419). Male Sprague-Dawley rats (70-90 g) were
trained on this apparatus before the test day. Pressure was gradually applied to the
hind paw of each rat and nociceptive thresholds were determined as the pressure

() required to elicit paw withdrawal. A cutoff point of 250 g was used to prevent
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any tissue damage to the paw. On the test day, two to three baseline measutements

were taken before animals were administered 100 pL of 2% carrageenin by’
intraplantar injection into the right hind paw. Nociceptive thresholds were té,iken
again 3 hours after carrageenin to establish that animals were exhibiting '
hyperalgesia. Animals were dosed with either gabapentin (3-300 mg, s.c.), 'il
morphine (3 mg/kg, s.c.) or saline at 3.5 hours after carrageenin and nocicepﬁve
thresholds were examined at 4, 4.5, and 5 hours postcarrageenin. ,
(R)-2-Aza-spiro[4.5]decane-4-carboxylic acid hydrochloride was testéd in
the above carrageenan-induced hyperalgesia model. The compound was doseﬂ
orally at 30 mg/kg, and 1 hour postdose gave a percent of maximum possible ’j,

effect (MPE) of 53%. At 2 hours postdose, it gave only 4.6% of MPE.

il

Semicarbazide-Induced Tonic Seizures }‘_,

i
Tonic seizures in mice are induced by subcutaneous administration of

semicarbazide (750 mg/kg). The latency to the tonic extension of forepaws is

noted. Any mice not convulsing within 2 hours after semicarbazide are considered

protected and given a maximum latency score of 120 minutes.

Animals
Male Hooded Lister rats (200-250 g) are obtained from Interfauna |
(Huntingdon, UK) and male TO mice (20-25 g) are obtained from Bantin and
Kingman (Hull, UK). Both rodent species are housed in groups of six. Ten :
Common Marmosets (Callithrix Jacchus) weighing between 280 and 360 g, bred.\"
at Manchester University Medical School (Manchester, UK) are housed in pairs. "\

All animals are housed under a 12-hour light/dark cycle (lights on at 07.00 hour) '\_
and with food and water ad libitum. -

1

. Drug Administration

Drugs are administered either intraperitoneally (IP) or subcutaneously

(SC) 40 minutes before the test in a volume of 1 mL/kg for rats and marmosets
and 10 mL/kg for mice.

1

+
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Mouse Light/Dark Box \

The apparatus is an open-topped box, 45 cim long, 27 cm wide, an’t__} 27 cm
high, divided into a small (2/5) and a large (3/5) area by a partition that extended
20 cm above the walls (Costall B., et al., “Exploration of mice in a black and

white box: validation as a model of anxiety,” Pharmacol. Biochem. Behavl,

1989;32:777-785 ). Zi
There 1s a 7.5 X 7.5 cm opening in the center of the partition at floot level.
The small compartment is painted black and the large compartment white. “’l‘he
white compartment is illuminated by a 60-W tungsten bulb. The laboratory “.‘is
illuminated by red light. Each mouse is tested by placing it in the center of the
white area and allowing it to explore the novel environment for 5 minutes. l‘?lle
time spent in the illuminated side is measured (Kilfoil T., et al., “Effects of “‘
anxiolytic and anxiogenic drugs on exploratory activity in a simple model of |

anxiety in mice,” Neuropharmacol., 1989;28:901-905).

Rat Elevated X-Maze ‘
A standard elevated X-maze (Handley S.L., et al., “Effects of alpha- 1
adrenoceptor agonists and antagonists in a maze-exploration model of ‘fear’- i.
motivated behavior,” Naunyn-Schiedeberg’s Arch. Pharmacol., 1984,327:1 —55},
was automated as previously described (Field, et al., “Automation of the rat ):
elevated X-maze test of anxiety,” Br. J. Pharmacol., 1991;102(Suppl.):304P). ?‘he
animals are placed on the center of the X-maze facing one of the open arms. For
determining anxiolytic effects the entries and time spent on the end half section}s
of the open arm§ 1s measured during the 5-minute test périod (Costall, et al., “U?e
of the elevated plus maze to assess anxiolytic potential in the rat,” Br. J. ".

1

Pharmacol., 1989;96(Suppl.):312p). !
Marmoset Human Threat Test

The total number of body postures exhibited by the animal towards the
threat stimulus (a human standing approximately 0.5 m away from the marmoset .
cage and staring into the eyes of the marmoset) is recorded during the 2-minute

test period. The body postures scored are slit stares, tail postures, scent marking of

the cage/perches, piloerection, retreats, and arching of the back. Each animal is

22‘
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exposed to the threat stimulus twiée on the test day before and after drug t,
treatment. The difference between the two scores is analyzed using one-wa&
analysis of variance followed by Dunnett’s t-test. All drug treatments are cé‘rried
out SC at least 2 hours after the first (contro}) threat. The pretreatment time for

each compound is 40 minutes. '

t

t

Rat Conflict Test .

Rats are trained to press levers for food reward in operant chambers. lfIhe
schedule consists of alternations of four 4-minute unbunished periods on variable
interval of 30 seconds signaled by chamber lights on and three 3-minute pmxi§hed
periods on fixed ratio 5 (by footshock concomitant to food delivery) signaled;;‘by
chamber lights off. The degree of footshock is adjusted for each rat to obtain '
approximately 80% to 90% suppression of responding in comparison with '

l

unpunished responding. Rats receive saline vehicle on training days. '

DBA2 Mouse Model of Anticonvulsant Efficacy

All procedures were carried out in compliance with the NIH Guide for the
Care and Use of Laboratory Animals under a protocol approved by the '.1
Parke-Davis Animal Use Committee. Male DBA/2 mice, 3 to 4 weeks old were
obtained from Jackson Laboratories, Bar Harbour, Maine. Immediately before k{_
anticonvulsant testing, mice were placed upon a wire mesh, 4 inches square, |
suspended from a steel rod. The square was slowly inverted through 180° and

mice observed for 30 seconds. Any mouse falling from the wire mesh was scored

as ataxic (Coughenour L.L., McLean J.R., Parker R.B., “A new device for the |
1
rapid measurement of impaired motor function in mice,” Pharm. Biochem. ‘

Behav., 1977;6(3):351-3). Mice were placed into an enclosed acrylic plastic
chamber (21 cm height, approximately 30 cm diameter) with a high-frequency

speaker (4 cm diameter) in the center of the top lid. An audio signal generator

}
t
1

1

(Protek model B-810) was used to produce a continuous sinusoidal tone that was |

swept linearly in frequency between 8 kHz and 16 kHz once each 10 msec. The

average sound pressure level (SPL) during stimulation was approximately 100 dB 1‘-‘
at the floor of the chamber. Mice were placed within the chamber and allowed to "\'

acclimatize for one minute. DBA/2 mice in the vehicle-treated group responded to :
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the sound stimulus (applied until tonic extension occurred, or for a maxifnum of
60 sec) with a characteristic seizure sequence consisting of wild running 't’followed
by clonic seizures, and later by tonic extension, and finally by respiratory arrest
and death in 80% or more of the mice. In vehicle-treated mice, the entire %equence
of seizures to respiratory arrest lasts approximately 15 to 20 seconds. The’y‘
incidence of all the seizure phases in the drug-treated and vehicle-treated mice
was recorded, and the occurrence of tonic seizures were used for calculatiﬁg

anticonvulsant ED5g values by probit analysis (Litchfield J.T., Wilcoxon I:‘ .

“A simplified method for evaluating dose-effect experiments,” J. Pharmaépl. ,
1949:96:99-113). Mice were used only once for testing at each dose point. Groups
of DBA/2 mice (n = 5-10 per dose) were tested for sound-induced seizure
responses 2 hours (previously determined time of peak effect) after given dﬁg
orally. All drugs in the present study were dissolved in distilled water and g?ven
by oral gavage in a volume of 10 mL/kg of body weight. Compounds that are
insoluble will be suspended in 1% carboxymethocellulose. Doses are exprcs:;sed as
weight of the active drug moiety. ‘.

The compounds of the instant invention are also expected to be useﬁ1“,l in
the treatment of pain and phobic disorders (dm. J. Pain Manag., 1995;5:7-9)'4’

The compounds of the instant invention are also expected to be useful in
treating the symptoms of manic, acute or chronic, single upside, or recurring ",
depression. They are also expected to be useful in treating and/or preventing
bipolar disorder (United States Patent Number 5,510,381). ’

The cor;lpounds of the invention are also expected to be useful in sleeﬁ
disorders. The assessment is as described in Drug Dev Res 1988;14:151-159.

The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of It,he
present invention can be adminisiered by injection, that is, intravenously, |
intramuscularly, intracutaneously, subcutancously, intraduodenally, or ’
intraperitoneally. Also, the compounds of the present invention can be ",

administered by inhalation, for example, intranasally. Additionally, the |

compounds of the present invention can be administered transdermally. It wilt be

obvious to those skilled in the art that the following dosage forms may comprise!

1
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as the active component, either a compound of FormulaI or a corrcspondiné
pharmaceutically acceptable salt of a compound of Formula L. ‘

For preparing pharmaceutical compositions from the compounds of ﬁhe
present invention, pharmaceutically acceptable carriers can be either solid 01:\
liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier can be one or more :

i

substances which may also act as diluents, flavoring agents, binders,

}
l

preservatives, tablet disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture anth
the finely divided active component. |

In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the shapi;
and size desired.

The powders and tablets preferably contain from five or ten to about
seventy percent of the active compound. Suitable carriers are magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatfp,
tragacanth, methylcellulose, sodium carboxymethylcellulose, 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 carrier
providing a capsule in which the active component with or without other carriers,;zi
is surrounded by a carrier, which is thus in association with it. Similarly, cachets ‘j
and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges
can be used as so_lid dosage forms suitable for oral administration. "

For prepaﬁng suppositories, a low melting wax, such as a mixture of fatty .11_
acid glycerides or cocoa butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The molten homogenous mixture :,

is then poured into convenient sized molds, allowed to cool, and thereby to ]
solidify. E\

)

Liquid form preparations include solutions, suspensions, and emulsions,
for example, water or water propylene glycol solutions. For parenteral injection ‘.

liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.



10

15

20

25

30

-25-

Aqueous solutions suitabl,é for oral use can be prepared by dissol\'fing 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 dispersihg the
finely divided active component in water with viscous material, such as né_‘tural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, a'_pd
other well-known suspending agents. |

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

The pharmaceutical preparation is preferably in unit dosage form. In ;such
form the preparation is subdivided into unit doses containing appropriate ’.
quantities of the active component. The unit dosage form can be a packaged ’._’
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 lozenge itself, or it can be thé
appropriate number of any of these in packaged form. |

The quantity of active component in a unit dose preparation may be vaijied
or adjusted from 0.1 mg to 1 g according to the particular application and the
potency of the active component. In medical use the drug may be aduﬁnistered",
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 comi)ounds utilized in the pharmaceutical methoci
of this invention are administered at the initial dosage of about 0.01 mg to abouﬁ
100 mg/kg daily. A daily dose range of about 0.01 mg to about 100 mg/kg is ‘
preferred. The dosages, however, may be varied depending upon the requkemenfs
of the patient, the severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular situation is w1thm‘
the skill of the art. Generally, treatment is initiated with smaller dosages which ar‘:e

less than the optimum dose of the compound. Thereafter, the dosage is increased

1
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by small increments until the optixﬁmn effect under the circumstances is reached.

For convenience, the total daily dosage may be divided and administered m
portions during the day, if desired. 1
The following examples are illustrative of the instant invention; they\"; are
not intended to limit the scope. ,)

]

General synthetic schemes '

Generic Description ;
Method 1 :,
RZ Ry 11
OH a b,c
Rl R} |
2 3 ',
R2 CO,Et R2 CO,Et ':I
T No, e

Rl Rl
4 5 "l
R2 CO,H :
NH,
Rl
A . ,1]

a) LiAlHy;

b) pyridinium dichormate;

c) txiethylphosphonoécetate, NaH;
d) Nitromethane DBU;

e) i. H2 Pd/C; ii. HCI; iii ion exchange chromatography. |
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Method 2

X = OEt or chiral oxazolidine auxiliary.

a) Triethylphosphonoacetate, NaH;

b) i. NaOH, ii. Pivaloyl chloride, Et3N, XH;
¢) RIMgBr, CuBr) DMS;

d) NaHMDS, BrCH2CO3tBu;

10 e) R=1tBui. LiOH, HyO»; ii. BH3, iii. TsCl, ET3N, iv. NaN3, DMSO;

f) R=Eti. LIOH, HyOy; ii. BH3, iii. PTSA, THF; iv HBr EtOH,
v. NaN3 DMSO;

g) i. Hy Pd/C; ii. HCI, iii. Ion exchange chromatography.

Specific Examples
15 Synthesis of Example 1: 3-Aminomethyl-5-methylheptanoic acid

22X
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)\/\ )\/(l)]\ |
a b ,
— e :
OH H ’
10 11 '

COOEt ~_COOEt .;
c d !
pU S g
H _
12 13
COOEt ' COOH ‘-,_
e 1
A oy = |

NH,
14 Example 1

a) PDC, CHyCly; ‘

b) NaH, triethylphosphonoacetate; }I
¢), DBU, CH3NOjy;

d) Hj, 10% Pd/C;
e) 6N HCI, reflux, ion exchange resin (Dowex S0WX8, strongly acidic). '

3-Methyl-1-pentanal 11

1

To a stirred suspension of pyridinum dichromate (112.17 g, 298.1 mmol)
in dichloromethane 500 mL was added 3-methyl-1-pentanol 10 (15 g, ,
146.79 mmol). After stirring for 2.5 hours, ether 400 mL was added, and stirring;

was continued for another 5 minutes. The filtrate from the mixture was

1

concentrated to a small volume and applied to a column of Florisil. The compound
was eluted with petroleum ether, and further chromatographed on silica gel
column using 10% ether in petroleum ether as eluent gave 11 (6.5 g, 44%). |

IH-NMR (CDCl3) 8 9.72, (d, -CHO), 2.38 (dd, 1H, -CH,CHO), 2.19 (dd, 1H,
-CH,CHO), 1.95 (m, 1H, CoH5(CH3)CHCH>-), 1.4-1.0 (m), 0.9-0.8 (m).
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Ethyl 5-methyl-2-heptenoate 12 '
Sodium hydride (60% dispersion, 2.4 g, 65 mmol) was washed w1th
hexane and suspended in dimethoxyethane 60 mL. While cooling in ice wa_ter bath

triethyl phosphonoacetate was slowly added, calcd. 5 minutes. The reaction was
stirred for 15 minutes at 0°C and a solution of 3-methyl-1-pentanal 11 (6.5 é,

65 mmol) in imethoxyethane 20 mL was added. After refluxing overnight, 1t was
concentrated water and hexane were added, the organic phase was separated and
the aqueous portion discarded. The solution was washed twice with brine and

dried on magnesium sulfate. The solvent was evaporated to give 12 (6.75 g,' ‘61%)
IH-NMR (CDCl3) § 6.89 (m 1H, -CHCH:CHCOOEY), 5.77 (d, 1H, !
-CHyCH:CHCOOEY), 4.16 (q, 2H, -COOCH2CH3), 2.15 and 1.98 (1H each‘r’and a
multiplet, -CHyCH:CHCOOEY), 1.48 (m, 1H, CoHs5(CH3)CHCH)), 1.30-1 iO
(m), and 0.83.

t
i

Ethyl 5-methyl-3-nitromethylheptanoate 13

Ethyl 5-methyl-2-heptanoate 12 (6.75 g, 39.70 mmol), DBU (6.0 g,
39.7 mmol), nitromethane (21.97 g, 359.9 mmol) in acetonitrile 80 mL was st';irred
at room temperature under nitrogen atmosphere overnight. The mixture was |
concentrated to an oil. A solution of the oil in ether was washed with 1IN HCl,:A
brine and dried. It was evaporated to give a light oil which was chromatographed

on silica gel, eluting with 5% to 10% ether in Pet. ether to give 13 (3.6 g, 42%).
IH-NMR (CDCl3) § 4.49-4.39 (m), 4.12-4.07 (m), 3.61 (m), 2.36 (m),
1.36-1.18 (m), 0.86-0.79. 1

3-Aminomethyl-S-methylheptanoic acid (Example 1) :
Ethyl 5-methyl-3-mtromethylheptanoate 13 (3.6 g) was hydrogenated m
ethanol in the presence of 20% Pd/C and evaporated to give 14. Six normal )
hydrochloric acid 30 mL was added and refluxed overnight. The solvent was ._
evaporated at reduced pressure, and the residue was azeotroped with toluene. ’
Aqueous solution of the residue was applied to Dowex 50WX 8-100 ion exchange
resin that had been washed to neutral pH with HPLC grade water. The column

was eluted with water until eluent was neutral pH, and then with 0.5N. NH4O0H |

214
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solution to give factions containing 3-aminomethyl-5-methylheptanoic acid. The

fractions were combined and further chromatographed on a Cg column. Th'ﬁ
compound was eluted with 40% water in methanol and crystallized from | ]y
methanol-cther to give Example 1630 mg. IH-NMR (CD30D) § 2.83 (m, l‘;H),
2.75 (m, 1H), 2.35 (m, 1H), 2.15 (m, 1H), 1.95 (1H, bs), 1.38 (1H, m),

1.3-1.15 (m, 2H), 1.14-0.95 (m, 2H). 0.80 (m, 2CH3). MS found molecular ién at

(M+1) 174 and other ions at 156, 139, and 102. Anal. Calcd. for C9H19N02:'\
C, 62.39; H 11.05; N 8.08. Found C, 62.00; H, 10.83; N, 7.98.

In a similar way the following examples can be prepared ‘
3-Aminomethyl-5-methyl-heptanoic acid; ‘
3-Aminomethyl-5-methyl-octanoic acid;
3-Aminomethyl-5-methyl-nonanoic acid; , |
3-Aminomethyl-5-methyl-decanoic acid; ‘

3-Aminomethyl-5-methyl-undecanoic acid; _
3-Aminomethyl-5-methyl-dodecanoic acid; :
3-Aminomethyl-5-methyl-tridecanoic acid;
3-Aminomethyl-5-cyclopropyl-hexanoic acid; :
3-Aminomethyl-5-cyclobutyl-hexanoic acid; ’
3-Aminomethyl-5-cyclopentyl-hexanoic acid; ' :
3-Aminomethyl-5-cyclohexyl-hexanoic acid; |
3-Aminomethyl-5-trifluoromethyl-hexanoic acid; ‘
3-Aminomethyl-5-phenyl-hexanoic acid;
3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid; 1’
3-Aminomethyl-5-(3-chlorophenyl)-hexanoic acid; ".
3-Aminomethyl-5-(4-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(2-methoxyphenyl)-hexanoic acid; 1
3-Aminomethyl-5-(3-methoxyphenyl)-hexanoic acid; I.
3-Aminomethyl—S-(4-methoxyphenyl)-hexanoic acid; and |
3-Aminomethyl-5-(phenylmethyl)-hexanoic acid.

23
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Synthesis of Example 2: (3R,4S)3- Ammomethyl-4 5-dimethyl-hexanoic ac1d

|

Ay )\/Y\(———*

15 16 ‘,

Ph\ .
/H/\n/ I/\O I/\O |
N c N d’
o) o o) o) |

| 18 ';

(H30)3C0,C (H30)3C0,C
OH __° on __f

O ',

19 20
(H30)3C0,C (H3C)3C0,C
OTs __& N; _h__,_

21 22 "’.
(H3€)3C0,C 7
NH, + N i ‘

23 24
CO,H
NH,

Exampie 2
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Reagents and Conditions: ,.' ﬁ
a) (R)-(-)-4-phenyl-2-oxazolidinone, (CH3)3CCOCI, Et3N, LiCl, THF, -2'\0 to

23°C; |

l
!

b) MeMgCl, CuBrSMe,, THF, -35°C;
¢) NaHMDS, BrCHyCO»tBu, THF, -78°C to -40°C;

d) LiOH, HyO,, THF, H,O, 25°C;
e) BH3SMe), THF, 0 to 25°C;

f) pTsCl, pyridine, 25°C;

g) NaN3, DMSO, 60°C;

1

h) Raney nickel, MeOH, Hp; i) 3M HCI, reflux, ion exchange resin |

(Dowex 50WX8, strongly acidic). A ’,
[R-(E)]3-(4-Methyl-pent-Z-enoyl)-4-phenyl—oxazblidin-Z—one 16 ‘
Trimethylacetyl chloride (7.8 g, 0.065 mol) was added to acid 14 (6.9}E g,
0.06 mol) and triethylamine (18 g, 0.187 mol) in THF (200 mL) at -20°C. Aféer
1 hour, lithium chloride (2.35 g, 0.55 mol) and (R)—(-)-4-phenyl-2-oxazolidin6ne
(8.15 g, 0.05 mol) were added and the thick suspension warmed to room |
temperature. After 20 hours, the suspension was filtered and the filtrate

t

concentrated. The resultant solid was recrystallized from hexane/ethyl acetate.
(5:1) to give the oxazolidinone 16 as a white solid (8.83 g, 68%). IH NMR |

(CDCl3) §7.35 (m, SH), 7.18 (dd, 1H, J= 15.4 and 1.2 Hz), 7.02 (dd, 1H,

i

J=15.4 and 6.8’ Hz), 5.45 (dd, 1H, J= 8.8 and 3.9 Hz), 4.68 (t, 1H, J= 8.8 Hz),
4.22 (dd, 1H, J= 8.8 and 3.9 Hz), 2.50 (m, 1H), 1.04 (d, 1H, J= 1.4 Hz), 1.02 (d,
1H, J= 1.4 Hz). MS, m/z (relative intensity): 260 [M+H, 100%)]. ‘; —
(3R,3R*)3-(3,4-Dimethyl-pentanoyl)-4-phenyl-oxazolidin-2-one 17 _
To copper(I) bromide-dimethyl sulphide complex in THF (45 mL) at
-20°C was added mefhylmagnesium chloride (as a 3 M solution in THF). After _
20 minutes, the oxazolidinone 16 (3.69 g, 0.014 mol) in THF (20 mL) was added
dropwise over 10 minutes. After 2.5 hours, the reaction was qu_enche& through tlée

addition of a saturated aqueous solution of ammonium chloride. The resultant two
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layers were separated and the aqug"ous phase extracted with ether. The combined

organic phases were washed with 1 M hydrochloric acid, then with 5% aquedus

ammonium hydroxide. The organic phases were dried (MgSO4) and concentrated

to give the oxazolidinone 17 as a white solid (3.39 g, 88%). lH NMR (CDCl3) &

7.30 (m, 1H), 5.40 (dd, 1H, J= 8.8 and 3.7 Hz), 4.63 (t, 1H, J= 8.8 Hz), 4.21'(dd,

1H, J= 8.8 and 3.7 Hz), 2.85 (dd, 1H, J=16.1 and 5.6 Hz), 2.8 (dd, 1H,

J=16.1 and 8.5 Hz), 1.90 (m, 1H), 1.56 (m, 2H), 0.83 (4, 30, J=6.8 Hz), -
0.78 (d, 3H, J= 6.8 Hz), 0.75 (d, 3H, J = 6.8 Hz). MS, m/z (relative intensity):
276 [M+H, 100%]. |

¥
!
1

[3R-(3R*(R*),4S*)]-4,5-Dimethyl;3-(2-oxo-4-phenyl-oxazolidine-3-carbonjl)-

hexanoic acid tert-butyl ester 18

Sodium bis(trimethylsilyl)amide (14.4 mL, 0.014 mol of a 1 M solution in
THF) was added to a solution of the oxazolidinone 17 (3.37 g, 0.012 mol) in THF

(35 mL) at -78°C. After35 minutes, tert-butyl bromoacetate (3.5 g, 0.018 mol) |
was added and the solution immediately warmed to -40°C. After 3 hours, the h
reaction was quenched through the addition of a saturated aqueous solution of
.ammonium chloride. The resultant two layers were separated and the aqueous

phase extracted with ether. The combined organic phases were dried (MgSO4)

|
!

and concentrated. Flash chromatogréphy (9:1 to 5:1 hexane/ethyl acetate gradient'\)

gave the ester 18 (3.81 g, 82%) as a white solid. 1H NMR (CDCl3) 8 7.35 (m,

5H), 537 (dd, 1H, J= 8.4 and 3.1 Hz), 4.67 (t, 1H, J= 8.7 Hz), 4.41 (dt, 1H,
J=12.0 and 3.5 Hz), 4.25 (dd, 1H, J=8.68 and 3.1 Hz), 2.65 (dd, 1H, J=16.9
and 12.0 Hz), 2.25 (dd, 1H, J=16.9 and 3.5 Hz), 1.6 (m, 1H), 1.45 (m, 1H),
1.23 (s, 9H), 1.02 (d, 1H, J= 6.5 Hz), 0.93 (4, 1H, J= 6.7 Hz), 0.80 (d, 1H,
J=7.0 Hz). MS, m/z (relative intensity): 429 [M-H+CH3CN, 100%], 388 [M-H,
20%]. |

(3R,4S)-2-(1,2-Dimethyl-propyl)-succinic acid 4-tert-butyl ester 19

To the oxazolidinone 18 (3.62 g, 9.3 mmol) in THF (54 mL)/water
(15 mL) was added a premixed solution of lithium hydroxide (20 mL of a 0.8 M
aqueous solution, 0.016 mol)/HpO7 (5.76 mL of a 30% aqueous solution). After

i
3

1

i
1
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7 hours, the solution was diluted §vith water and sodium bisulfite added k~10 g).
After stirring for a further 0.5 hours, the two layers were separated and tt\e
aqueous phase extracted with ether. The aqueous phase was then rendered acidic
(pH 2) with 1 M hydrochloric acid and extracted with ether. The combinéd
organic phases were dried (MgSQ4) and concentrated. Flash chromatography

(5:1 hexane/ethyl acetate) gave the acid 19 (2.1 g, 95%) as a colorless oil.
1H NMR (CDCI3) § 3.0 (m, 1H), 2.55 (dd, 1H, J=16.6 and 11.2 Hz), 2.27 (dd,

1H, J=16.6 and 3.4 Hz), 1.70 (m, 1H), 1.53 (m, 1H), 1.45 (m, 1H), 1.43 (s, 9H),

0.95 (d, 1H, /= 6.8 Hz), 0.90 (d, 1H, J= 6.6 Hz), 0.83 (d, 1H,J= 68Hz) MS,
m/z (relative intensity): 243 [M-H, 100%].

T
'

(3R,4S)-3-Hydroxymethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 20
Borane-methyl sulfide complex (16 mL, 0.032 mol of a2 M solutidp in
THF) was added to a stirred solution of the acid 19 (1.96 g, 8 mmol) in THF
(20 mL) at 0°C. After 20 hours, methanol was added until effervescence ceésed
and the solution concentrated. Flash chromatography (5:1 hexane/ethyl acetate
gradient) gave the alcohol 20 (1 29 g, 70%) as a colorless oil. \H NMR (CDCI3) )
3.62 (m, 1H), 2.32 (m, 1H), 2.14 (m, 1H), 1.6 (m, 1H), 1.45 (s, 9H), 1.35 (m, 1H),
0.93 (d, 1H, J= 6.8 Hz), 0.86 (d, 1H, J= 6.8 Hz), 0.77 (d, 1H, /= 6.9 Hz). MS,
m/z (relative intensity): 175 [M-tBu, 100%]. '

t
1
i

(3R,4S)-4,5-Dimethyl-3-(toluene-4-sulfonyloxymethyl)-hexanoic acid tertl-
butyl ester 21 - ‘\
p-Toluenesulfonyl chloride (847 mg, 4.4 mmol) was added to a stirred
solution of the alcohol 6 (850 mg, 3.7 mmol), DMAP (10 mg, 0.08 mmol) anci
triethylamine (1.23 mL, 8.88 mmol) in CH>Cly (20 mL) at 0°C and the solutién
warmed to room temperature. After 15 hours, the solution was washed with II'%I
hydrochloric acid then with brine. The combined organic phases were dried

(MgS0y4) and concentrated. Flash chromatography (100 to 92% hexane/ethyl |

acetate gradient) gave the tosylate 7 (1.22 g, 86%) as a thick gum. lH NMR .
(CDCl3) 6 7.80 (d, 2H, J= 8.2 Hz), 7.25 (d, 2H, J= 8.2 Hz), 3.92 (m, 1H), 2.3$

(s, 3H), 2.20 (m, 2H), 1.95 (m, 1H), 1.40 (m, 1H), 1.32 (s, 9H), 1.27 (m, 1H), 0.78

22
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(d, 1H, J= 6.6 Hz), 0.73 (d, 1H, J= 6.6 Hz), 0.63 (d, 1H, J= 7.1 Hz). MS, m/z
(relative intensity): 311 [85%], 198 [100%], 157 [95%].

(3R,4S)-3-Azidomethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 22

A solution of the tosylate 21 (1.19 g, 3.1 mmol) and sodium azide
(402 mg, 6.2 mmol) in DMSO (15 mL) was warmed to 60°C for 2.5 hours. Water
(100 mL) was added and the solution extracted with ether. The combined organic
phases were dried (MgSO4) and concentrated. Flash chromatography (9:1 hexane/

ethyl acetate) gave the azide 22 (628 mg, 80%) as a colorless oil. IH NMR
(CDCl3) 6 3.4 (dd, 1H, J=12.21 and 6.11 Hz), 3.3 (dd, 1H,J=21.11 and

6.59 Hz), 2.30 (dd, 1H, J=15.14 and 3.66 Hz), 2.25 (m, 1H), 2.05 (dd, 1H,
J=15.14 and 9.04 Hz), 1.55 (m, 1H), 145 (s, 9H), 1.35 (m, 1H), 0.95 (d, 1H,
J=6.59Hz), 0.90 (d, 1H, J= 6.83 Hz), 0.80 (d, 1H, J=7.08 Hz). MS (m/2):
(relative intensity): 228 [M-N», 35%]}, 172 [M-N2-tBu, 100%].

(3R,4S)-3-Aminomethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 23 and
[4R-[4R*(S*)]]-4-(1,2-Dimethyl-propyl)-pyrrolidin-2-one 24

The azide 8 (640 mg, 2.5 mmol) and Raney nickel (1 g) in methanol
(50 mL) were shaken under an atmosphere of hydrogen for 4 hours. The solution
was filtered and the filtrate concentrated to give a mixture of the amine 23 and

lactam 24 which was used without further purification in the next step.

(3R,4S)-3-Aminomethyl-4,5-dimethyl-hexanoic acid (Example 2)

A solution of the amine 23 and lactam 24 (500 mg) in 3 M hydrochloric
acid were heated to reflux for 9 hours, then stirred at room temperature for
15 hours. The solution was concentrated and the resultant solid subjected to a
sequential purification which involved ion exchange chromatography
(Dowex SOWXSB, strongly acidic), oxalate salt formation then further purification
by ion exchange chromatography (Dowex 50WXS8, strongly acidic) to give the
Example 2 (343 mg) as a white solid. l1H NMR (D20) 6 2.87 (m, 2H), 2.22 (dd,
1H,J=15.4 and 3.4 Hz), 2.12 (m, 1H), 1.93 (dd, 1H, J=15.4 and 9.5 Hz),

73§
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1.38 (m, 1H), 1.12 (m, 1H), 0.77 (d, 1H, J= 6.6 Hz), 0.74 (d, 1H, J= 6.6 Hz),
0.70 (d, 1H, J= 6.8 Hz). MS, m/z (relative intensity): 174 [M+H, 100%].

In a similar way, the following examples can be prepared:
3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(3R,4S)-3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
(3S,45)-3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
3-Aminomethyl-4-isopropyl-hexanoic acid;
3-Aminomethyl-4-isopropyl-heptanoic acid;
3-Aminomethyl-4-isopropyl-octanoic acid;
3-Aminomethyl#—isopropyl-nona.noic acid;
3-Aminomethyl-4-isopropyl-decanoic acid; and
3-Aminomethyl-4-phenyl-5-methyl-hexanoic acid.
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Method 3

Q |
N NT Y %
L/i_L_/ /\©'(0R3)n I Ho\ﬁ /\©’(°R3)n'
R40,C . 2 L

0 0
Ry : —~—
(ORy), s (ORy),
28 27

l

0

R C02H
2
: —
29 30
0
R
2
R2 Boc e OH
NBoc

31 32
where
R3 =QMeor H
R4 =Me, Et
n=0to2

A compound of structure 30 could be prepared from a compound of
structure 29 by treatment with an aqueous acid such as hydrochloric acid and alike
at a temperature between room temperature and reflux. As an alternative, a
compound of structure 30 can be prepared from a compound of structure 32 by
treatment with trifluoroacetic acid in a solvent such as CHCly or EtOAc and

alike. Compound 32 could be prepared by base mediate hydrolysis of a Boc

|

!
|
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protected lactam such as compound 31 which itself could be prepared from a
compound of structure 29 by treatment with di-tert-butyl dicarbonate in a solvent
such as THF and alike. The treatment of the Boc-lactam 31 with aqueous sodium
hydroxide for example would give rise to the acid 32.

A compound of structure 29 could be prepared from compound of
structure 28 (n = 0) by treatment with sodium or lithium metal in ammonia.
Preferably, the reaction is carried out with sodium metal in ammonia.
Alternatively, a compdund of structure 29 could be prepared from compound of
structure 28 (n = 1 or 2) by treatment with ceric ammonium nitrate in a mixture of
acetonitrile and water. Other methods known in the literature for the removal of
substituted alkoxy benzyl groups from nitrogen are described in Green, Protective
Groups in Organic Synthesis, Wiley, 2 ed, 1991 and could be utilized.

A compound of structure 28 could be prepared from a compound of
structure 27 (where LG is a suitable leaving group such as a halide or an alkyl
sulphonate, preferably an iodide would be used) by carbon-carbon bond foﬁning
reactions known in the art. Several methods exist in the literature for the coupling
of grganohalides or organoalkyl sulphonates with organometallic reagents in the
presence of various metal salts as summarized in Comprehensive Organic
Synthesis, volume 3:413 which could be utilized. For example, a compound of
structure 28 could be prepared from a compound of structure 27 (where LG is
iodide) by treatment with a suitable secondary halide (chloride or iodide) in the
presence of magnesium metal, iodine and copper bromide dimethylsulphide in a
solvent such as tetrahydrofuran and alike. Alternatively the method according to
El Marini, Synthesis, 1992:1104 could be used. Hence, a compound of
structure 28 could be prepared from a compound of structure 27 (where LG is
iodide) by treatment with suitable xﬂethyl-substituted secondary halide such as an
iodide in the presence of magnesium, iodine and lithium tetrachlorocuprate in a
solvent such as tetrahydrofuran and alike.

A compound of structure 27 incorporates a suitable leaving group, which
would undergo nucleophilic substitution with suitable nucleophile. Examples of
such leaving groups include halides such as chloride, bromide, or iodide, and
sulphonic esters such as mesylate, tosylate, triflate, nosylate, and alike. A

compound of structure 27 (where LG = iodide) could be prepared from a
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compound of structure 26 through treatment with iodine, triphenylphosphine, and -

imidazole in a solvent such as toluene and alike.

)
A compound of structure 26 could be prepared from compound of

structure 25 by treatment with a metal borohydride, such as sodium borohydride
5 in a solvent such as tetrahydrofuran or DME and alike. [

Compound 25 could be prepared in a similar fashion to the procedures of !

Zoretic et al, J. Org. Chem., 1980;45:810-814 or Nielsen et al J. Med. Chem., |

1990;33:71-77 using an appropriate benzylamine, such as but not limited to !
benzylamine, 4-methoxybenzylamine or 2,4-dimethoXybenzylamine.

10 As an alternative apbroach, a compound of structure 26 could be treated

with sodium metal and ammonia to give 4-hydroxymethyl-pyrrolidinone which

could be iodinated affording 4-iodomethyl-pyrrolidinone. 4-iodomethyl- »

pyrrolidinone could then be coupled with organometallic reagents according to the |

above procedures avoiding protection of the lactam nitrogen as below. i

O ; 0 0 |

. R |

O G e
HO T

: 26 i

!
!

15

Analogous to the above methods a lactam of structure 33 (see
Nielsen et. al., J. Med. Chem., 1990;33:71-77 for general method of preparation)

could be employed thus establishing fixed stereochemistry at C3 of the final
amino acids. |

|

0 |

1
Ph

Compounds which could be prepared in this manner include:
3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;
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3-Aminomethyl-6-(4-chlor_6-phenyl)-5-methyl-hexanoic acid;
3-Aminomethyl-6-(3-chloro-phenyl)-5-methyl-hexanoic acid; |
3-Aminomethyl-6-(2-chloro-phenyl)-5-methyl-hexanoic acid;
3-Aminomethyl-6-(4-fluoro-phenyl)-5-methyl-hexanoic acid; ,
3-Aminomethyl-6-(3-fluoro-phenyl)-5-methyl-hexanoic acid; |
3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-hexanoic acid; |
3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-heptanoic acid;
3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-heptanoic acid;
3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-heptanoic acid; |
3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-heptanoic acid;
3-Aminomethyl-7-(3-fluoro-phenyl)-5-methyl-heptanoic acid;
3-Aminomethyl-7-(2-fluoro-phenyl)-5-methyl-heptanoic acid; |
(35)-3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid; .
(3S)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid; ]
(3S)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(35)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid; |
(3S)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(35)-3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
G S)-3-A;ninomethyl-S-cyclobutyl-S-methyl-octanoic acid; |
G S)-3-Axﬁinomethyl-8-cyclopentyl—S-methyl-octanoic acid;

@3 S)-3-Aminomethyl-8-cyélohexyl—5-methyl-octanoic acid; ! \
(3S)-3-Aminomethyl-5-methyl-heptanoic acid; R
(3S)-3-Aminomethyl-5-methyl-octanoic acid;

@3 S)-3-Aminomethyl-S-méthyl-nonanoic acid;
(35)-3-Aminomethyl-5-methyl-decanoic acid;
(3S)-3-Aminomethyl-5-methyl-undecanoic acid;
(3S)-3-Aminomethyl-5,7-dimethyl-octanoic acid;
(3S)-3-Aminomethyl-5,8-dimethyl-nonanoic acid;

- (3S)-3-Aminomethyl-5,9-dimethyl-decanoic acid;
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 (35)-3-Aminomethyl-5,6-dimethyl-heptanoic acid;

(3S)-3-Aminomethyl-5,6, 6-trimethyl-heptanoic acid;
(3S)-3-Aminomethyl-5-cyclopropyl-hexanoic acid;
(3S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;

(3S)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid,;
(3S)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;

(3S)-3-Aminomethyl-5-methyl-hept-6-enoic acid;

@3 S)-3-Aminomethyl-5-methyl-oct-7-enoic acid;
(3S)—3-Aminomethyl-S-methyl-non—8-enoic acid;

(E)-(3 S)-3-Aminomethyl-5;methyl—oct-6-enoic acid;
(Z)-(3S)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyl-non-6-enoic acid;
@)-3 S)-3—Axninomet11yl-5;metl1yl- non -6-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S)-3-Aminomethyl-5-methyl- non -7-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyl-dec-7-enoic acid;
(Z)-(3S)-3-Aminomethyl-5-methyl- dec -7-enoic acid;
3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic écid;
3-Amhorﬁéthyl-?—cyclopropyl-S-methyl-heptanoic acid;
3-Aminomethyl-7—cyclobutyl-S-me'thyl-heptanoic acid;
3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclohexyl-S-methyl-octanoic acid;
3-Aminomethyl-5-methyl-heptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;

ol
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3-Aminomethyl-5-methyl-nonanoic acid;
3-Aminomethyl-5-methyl-decanoic acid;
3-Aminomethyl-5-methyl-undecanoic acid;
3-Aminomethyl-5,7-dimethyl-octanoic acid;
3-Aminomethyl-5,8-dimethyl-nonanoic acid;
3-Aminomethyl-5,9-dimethyl-decanoic acid;
3-Aminomethyl-5,6-dimethyl-heptanoic acid;
3-Aminomethyl-5,6, 6-trimethyl-heptanoic acid;
3-Aminomethyl—S-cyclopropyl-hexanoic acid;

3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
3-Aminomethyl-5-methyl-hept-6-enoic acid;
3-Aminomethyl-5-methyl-oct-7-enoic acid;
3-Aminomethyl-5-methyl-non-8-enoic acid;
(E)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(E)-3-Aminomethyl-5-methyl-non-6-enoic acid;

(Z)-3-Aminomethyl-5-methyl- non -6-enoic acid;

(E)-3-Aminomethyl—S-meth&l-non—?-enoic acid;

(Z)-3-Aminomethyl-5-methyl- non -7-enoic acid;

(E)-3-Aminomethyl-s-methyl-dec-?-enoic acid; and

(Z)-3-Ami1iomethyl-5-meth§l- dec -7-enoic acid.
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!
0 | B |
1 0
U S 1
Ph — Ph COyR N Ph
i
|
LG RO,C -
(Om
— RO,C
33 m=04 34

©Om HO

39 37

A compound of structure 40 could be prepared from compound of

Ph Ph

RO,C

36 |

i

structure 39 through treatment with diethylaminosulphur trifluoride in a solvent

such as methylene chloride at a temperature between -78°C and room temperature,

Other methods for the fluorination of alcohols are known and could be utilized as

exemplified in Wilkinson, Chem. Rev. 1992;92:505-519. Compounds of I

structure 40 can be converted to the requisite y-amino acid as described in

method 3 above.
10

structure 38 through treatment with osmium tetroxide and sodium periodate in a

A compound of structure 39 could be prepared from compound of

\
]

!
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solvent such as THF and water and reduction of the resultant intermediate with .
sodium borohydride in a solvent such as ethanol. }
Compounds of structures 38 and 34 could be prepared from compound of;
structure 33 according to the principles described in method 3. ‘
An alternative procedure for the synthesis of alcohol 39 (n =0) involves the
treatment of a compound of structure 36 with a metal borohydride, such as sodlum
borohydride in a solvent such as tetrahydrofuran or DME and alike to give a :
compound of structure 37, the fluorination of which could be achived in a similar,
manner to the preparation of a compound of strucutre 40. A compound of '
structure 36 could be prepared from compound of structure 35 through treatment
with sodium or lithium chloride in aqueous DMSO at a temperature between room

temperature and reflux. Preferably the reaction is carried out using sodium ,
chloride in aqueous DMSO at reflux. A compound of structure 35 could be |
prepared from compound of structure 34 through treatment with a suitable methyl !

malonic acid diester, such as dimethyl methylmalonate and alike with sodium

 hydride in a solvent such as DMSO or THF and alike. Preferably the reaction is |

i
carried out by adding NaH to a solution of dimethyl methylmalonate in DMSO
followed by the addition of the lactam 34 (where LG is preferably iodide or as
defined in method 3) pre-dissolved in DMSO.

i

Compounds 39 and 37 can be converted to the free amino acids bearinga
hydroxyl group by the methods described above. ‘:
The foliowing compounds could be prepared in this manner: |
(3S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-ﬂdoro-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-8-ﬂuc;ro-5-methyl-octanoic acid; : !

3 S)-3-Aminomethyl-9-ﬂ1ioro-5-methyl-nonanoic acid; ]-
(3S)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid; and |
(3S)-3-Aminomethyl-6-hydroxy-5-methyl-hexanoic acid.

24y
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Method 5
L
N Ph
NaH, R1
39 >
QOm
OR2
41
IIOR." ‘ O
1L BY
Ph Ph
C-C bond formation
—
QO m
LG )
42 43

A compound of structure 41 could be prepared from compound of
structure 39 through treatment with a suitable alkyl iodide (or alkyl sulphonate),
such as methyl iodide and alike, and a base such as n-butyl lithium or sodium
hydride and alike, in a solvent such as DMSO or THF and alike. Preferably the
reaction is carried out by adding NaH to a solution of the alcohol in DMSO
followed by the addition of the alkyl iodide and heating of the reaction mixture at
a temperature between room temperature and reflux. The conversion of
10 compounds of structure 41 to the y-amino acids has been described above.

Alternatively, compounds of structure 41 could be derived from
compounds of structure 42 (where LG = iodide, bromide or an sulphonic acid
ester, as exampled in method 3) by treatment of an appropriate alkoxy anion in a
solvent such as DMSO or THF and alike. A compound of structure 42would also

serve as a substrate for carbon-carbon bond forming procedures as outlined in
‘method 3.

Compounds which could be prepared in this manner include:
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(3S)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid; |
(3S)-3-Aminomethyl-7-ethoxy-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid; ‘
(3S)-3-Aminomethyl-7-fluoromethoxy-5-methyl-heptanoic acid; |
(3S)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl-heptanoic acid; “
(3S)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-heptanoic acid;
(3S)-3-Aminomethyl-6-hydroxy-5-methyl-hexanoic acid; ]7
(35)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic acid;

@3 S)—3-Aminomethyl-G-ethoxy-S-methyl-hexanoic acid;
(3S)-3-Aminomethyl-5-methyl-6-propoxy-hexanoic acid;
(3S)-3-Aminomethyl-6-fluoromethoxy-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(2-fluoro-ethoxy)-5-methyl-hexanoic acid; and

)

(3S)-3-Aminomethyl—5-me§hyl-6—(3,3,3-triﬂuoro-propoxy)-hexanoic acid. |

M6
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Method 6 :'

gﬁ:uoneuol "Ry™ or "RyO™ or Ryl = R,y
(S)-Citronellyl bromide >

X, X |
K2 «- por P Ho,c
Hepn A

46 45
CO,R CO,R CO,R
47 48 49
COR /\<;IZ/R\/ COxR
52 51 50

Compounds of structure 53 could be prepared from a compound of
structure 45 as shown above and by the 'general procedures described in
Hoekstra et. al., Organic Process Research énd Development, 1997;1:26-38.

Compounds of structure 45 can be prepared from compounds of
structure 44 by treatment with a solution of chromium trioxide in water/sulfuric
acid. Alternative methods of cleaving the olefin in 44 could be utilized as detailed

in Hudlicky, Oxidations in Organic Chemistry, ACS Monograph 186, ACS
10 1990:77.
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Compounds of structure 44 (where Ry = alkyl, branched alkyl, cycloalkyl, :
alkyl-cycloalkyl) could be prepared from (S)-citronellyl bromide by carbon-
carbon bond forming reactions known in the art and as described in method 3. The }:
substitution of the halide in (S)-citronellyl bromide with alkoxy anions could also ,
be used to provide compounds of structure 44 where R = alkoxy or phenoxy ethers!
(and appropriate substitutions thereof as according to Formula 1). Alternatively
(S)-citronellol could be utilized to afford compounds of structure 44 by treatment |
of (S)-citronellol with a base such as sodium hydride, and treatment of the
resultant alkoxide with an appropriate alkyl halide to afford ethers. In another
method (S)-citronellyl bromide (or an appropriate sulphonic ester such as, but not
limited to, methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester) could be
reduced with an appropriate metal bprohydride or with an aluminum hydride :
species, such as LAH, to provide (R)-2,6-dimethyl-oct-2-ene.
To one skilled in the art it will be appreciated that rational choice of either i

R- or S-citronello! or R- or S-citronellyl bromide would give rise to the requisite '
isomer at C5 of the final amino acid. !

!

Compounds which could be prepared in this manner include: |
(38,5S)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-ethoxy-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid; _
(3S,SS)-3-Aminomethyl-7-isopropoxy-S-meﬂlyl-heptanoic acid; |
(3S,5S)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(38,55)-3-Aminomethyl-7-fluoromethoxy-5-methyl-heptanoic acid;
(3S,SS)-3-Aminomethyl-7-(2-ﬂuoro-ethoxy)-5-methyl-heptanoic acid;
(38,5S)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-heptanoic |
acid; |
(3S,5S)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid;
(3S,55)-3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyl-heptanoic acid; ‘
(3S,58)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-heptanoic acid; |
(3S,5S)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S,59)-3 -Aminomethyl-7-(4-ﬂuoro-phenoxy)-S-methyl;heptanoic acid;
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; |
(3S,5S)-3-Aminomethyl-7-(3-fluoro-phenoxy)-5-methyl-heptanoic aciicl;

249

(3S,5S)-3-Aminomethyl-7-(2-fluoro-phenoxy)-5-methyl-heptanoic acid;
(38,58)-3-Aminomethyl-7-(4-methoxy-phenoxy)-5-methyl-heptanoic acid;
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(3S,5S)-3-Aminomethyl-7-(3- methoxy -phenoxy)-5-methyl-heptanoic

acid;

1

!
(38,5S)-3-Aminomethyl-7-(2- methoxy -phenoxy)-5-methyl-heptanoic,

acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-(4-trifluoromethyl-phenoxy)-
heptanoic acid;

(3S,5S)-3-Aminorxiethyl-5-methy1-7-(3 ~trifluoromethyl-phenoxy)-
heptanoic acid;

(3S,5S)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-
heptanoic acid;

(3S,5S)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid;

(3S,5S)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-heptanoic acid;

(3S,5S)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(3S,5R)-3-AminomethyL?-cyclopentyl-S-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-}methyl-heptanoic acid;
(3S,SR)—3-Aminomethyl-s-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-decanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-undecanoic acid;
(3S,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid;
(3S,5R)-3-Aminomethyl-5,8-dimethyl-nonanoic acid,
(3S,5S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
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(3S,5R)—3-Aminomethyl-8;8,8-triﬂuoro-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
(3S,5R)—3-Aminorhethyl—7-(4-chloro-phenyl)-5-methyl-heptanoic acid; |
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-heptanoic acid; !
(3S,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-heptanoic acid; ].
(3S,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-heptanoic acid; '
(3S,5R)-3-Aminomethyl-7-(2-methoxy-phenyl)-5-methyl-heptanoic acid; !
(3S,5R)-3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-heptanoic acid;
(3S,5R)—3-Aminomethyl-7-(3-ﬂuoro-phenyl)-S-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-fluoro-phenyl)-5-methyl-heptanoic acid; and!
(3S,5R)-3-Aminomethyl-5,10-dimethyl-undecanoic acid. |

!

10

Method 7

! Y
Oi-Pr
58 | 57 |
15 A compound of structure 58 can be prepared from a compound of ‘.
structure 57 by treatment with borontrifluoride diethyletherate and triethylsilane in
a solvent such as CH)Cly. Alternatively the method described in Meyers, J. Org. |

Chem., 1993;58:36-42, could be utilized thus treating a compound of structure 57

269
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with sodium cyanoborohydride in é solvent such as THF/methanol with 3% HCIl |
in methanol. 1
A compound of structure 57 can be prepared from a compound of
structure 56 by treatment with dimethylamine in a solvent such as DMF and alike
according to the procedure of Koot, Tetrahedron Lett., 1992;33:7969-7972. |

A compound of structure 56 can be prepared from a compound of '
structure 54 by treatment of a suitable primary halide 55 (iodide, bromide, or |
chloride) under standard transmetallation conditions with tBuLi and treatment of '.
the resultant organometallic reagent with suitable copper salt, such as butnot

limited to, copper bromide or Acopper iodide. The resultant organo-cuprate is added

to lactam (see Koot et al, J. Org. Chem., 1992;57:1059-1061 for the preparation of

the chiral lactam 54) in a solvent such as THF and alike. The procedure of Koot,
Tetrahedron Lett., 1992;33:7969-7972 exemplifies this method. !
To one skilled in the art it will be appreciated that rational choice of either ‘
R- or S-primary halides 55 would give rise to the requisite isomer at C5 of the
final amino acid. | |
Compounds which could be prepared in this manner include: \
(3S,5S)-3-Aminomethyl-5-methoxy-hexanoic acid;
(3S,5S)-3-Axninometllyl-S-éthoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-propoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-isopropoxy-hexanoic acid,; !
(3S,5S)-3-Aminomethyl-5-tert-butoxy-hexanoic acid; |
(3S,58)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(2-fluoro-ethoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(3,3,3-trifluoro-propoxy)-hexanoic acid; |
(3S,5S)-3-Aminomethyl-S-pfxenoxy-hexanoic acid; 1
(3S,58)-3-Aminomethyl-5-(4-chloro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(3-chloro-phenoxy)-hexanoic acid;
(3S,55)-3-Aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid; ],
(3S,5S)-3-Aminomethyl-5-(4-fluoro-phenoxy)-hexanoic acid; ‘
(3S,5S)-3-Aminomethyl-5-(3-fluoro-phenoxy)-hexanoic acid; |
(3S,5S)-3-Aminomethyl-5-(2-fluoro-phenoxy)-hexanoic acid;
(3S,58)-3-Aminomethyl-5-(4-methoxy-phenoxy)-hexanoic acid; |
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acid;

acid;
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(3S,SS)-3-Aminomethyl-s-(3-methoxy-phenoxy)-hexanoic acid;
(38S,58)-3-Aminomethyl-5-(2-methoxy-phenoxy)-hexanoic acid; !
(3S,58)-3-Aminomethyl-5-(4-nitro-phenoxy)-hexanoic acid;
(3S,58)-3-Aminomethyl-5-(3-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(2-nitro-phenoxy)-hexanoic acid; |
(3S,5S)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic acid,
(3S,5S)-3-Aminomethyl-6-ethoxy-5-methyl-hexanoic acid; _
(3S,5S)-3-Aminomethyl-5-methyl-6-propoxy-hexanoic acid; |
(3S,58)-3-Aminomethyl-6-isopropoxy-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomefhyl-6-tert—butoxy—5-methyl—hexanoic acid;
(3S,5S)-3-Aminomethyl-6-fluoromethoxy-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-6-(2-fluoro-ethoxy)-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-5-methyl-6-(3,3,3-trifluoro-propoxy)-hexanoic ’

(3S,55)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid; :
(3S,5S)-3-Aminomethyl-6-(4-chloro-phenoxy)-5-methyl-hexanoic acid; |
(3S,SS)-3-Aminomethyl-6-(3-chloro—phenoxy)-5-methyl-hexanoic acid;
(38,55)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-hexanoic acid; |
(3S,5S)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminoﬁlethyl-6-(2-ﬂuoro-phenoxy)—5-methyl-hexanoic acid; i.
(3S,5S)-3-Aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid,;‘
(38,5S)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-hexanoic acidf
(3S,5$)-3-Aminomethyl-5-methyl 6-(4-triﬂuoromethyl-phenoxy)-hexanoiF

(3S,58)-3-Aminomethyl-5-methyl 6-(3-trifluoromethyl-phenoxy)-hexanoic

|
(3S,5S)-3-Aminomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-hexanoic

!
(35,5S)-3-Aminomethyl-S-methyl 6-(4-nitro—phenoXy)~hexanoic acid;
(38,5S)-3-Aminomethyl-5-methyl 6-(3-nitro-phenoxy)-hexanoic acid; .
(35,5S)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-hexanoic acid; |

262,
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(3S,SS)-3-Aminomethyl-é-benzyloxy-S-methyl-hexanoic acid; .L
(3S,5R)-3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid; |
(3S,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-decanoic acid;
(3S,5R)-3-Aminomethyl-S-methyl-undecanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-dodecanoic acid;
(3S,5R)-3-Aminomethyl-5,7-dimethyl-octanoic acid,;
(3S,5R)-3-Aminomethyl-5,8-dimethyl-nonanoic acid;
(3S,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid; i-
(35,5R)-3-Aminomethyl-5,10-dimethyl-undecanoic acid; ‘.
(3S,5S)-3-Aminomethyl-5,6-dimethyl-heptanoic acid; !
(3S,5S)-3-Aminomethyl-5,6, 6-trimethyl-heptanoic acid; |
(38,5S)-3-Aminomethyl-5-cyclopropyl-hexanoic acid; ‘
(3S,5S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid; ‘
(35,5S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid; ‘
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid; |

(3S,5S)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid; |
(38,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid; i

(35,5S)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;

(3S,5S)-3-Aminomethyl-6-(4-chloro-phenyl)-5-methyl-hexanoic acid;

(38,5 S)—3-Aminomethyl-6-b-chloro-phenyl)-S-methyl-hexanoic acid;

(38,5 S)-3-Aminomethyl-6-(2—chloro-phenyl)—5-methyl-hexanoic acid;

|
|
(38,55)-3-Aminomethyl-6-(4-methoxy-phenyl)-5-methyl-hexanoic acid;
(35,5S)-3-Aminomethyl-6-(3-methoxy-phenyl)-5-methyl-hexanoic acid; ‘_
(3S,55)-3-Aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hexanoic acid; ;
(3S,5S)-3-Aminomethyl-6-(4-fluoro-phenyl)-5-methyl-hexanoic acid;
(3S,SS)-3-Aminomethyl-6-(3-ﬂuoro-phenyl)-S-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-hexanoic acid; !-.
1
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(3S,SR)-3-_Aminomethyl-Sf’methyl-7-phcnyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-heptanoic acid; |
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-heptanoic acid; |
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-heptanoic acid;
(35,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-methoxy-phenyl)-5-methyl-heptanoic acid; |
(35,5R)-3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-heptanoic acid;
(35,5R)-3-Aminomethyl-7-(3-fluoro-phenyl)-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-(2-fluoro-phenyl)-5-methyl-heptanoic acid; |
(3S,55)-3-Aminomethyl-5-methyl-hept-6-enoic acid; |
(3S,5R)-3-Aminomethyl-5-methyl-oct-7-enoic acid; 5
(35,5R)-3-Aminomethyl-5-methyl-non-8-enoic acid;
(E)-(3S,58)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z2)-(38,5S)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z)-(38,5S)-3-Aminomethyl-5-methyl-non-6-enoic acid; :
(E)-(3S,5S)-3-Aminomethyl-5-methyl-non-6-enoic acid; ]
(E)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid; |
(2)-(3S,5R)-3-Aminomethyl-5-methyl-dec-7-enoic acid; and
(E)-(3S,5R)-3-Aminomethyl-5-methyl-undec-7-enoic acid.

Method 8 !

m=0-4 (RQ)m |

39 59 60
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A compound of structure 60 can be prepared from a compound Qf '

structure 59 through treatment with an appropriately substituted phenol (including
phenol itself) under conditions described by Mitsunobu, Synthesis, 1981:1. ’

A compound of structure 59 could be prepared from compound of !

structure 39 by treatment with sodium or lithium metal and alike in ammonia. '

Preferably, the reaction is carried out with sodium metal in ammonia. )

The direct hydrolysis of compound 60 would give rise to the desired amino

acid or the approach via hydrolysis of the Boc protected lactam could be utilized.

acid;

acid;

acid;

Compounds which could be prepared in this manner include:
@3 S)-3-Aminomet11yl;5-methyl-7-phenoxy-heptanoic acid;

(3S)-3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-heptanoic acid; |
(3S)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-heptanoic acid;
(35S)-3-Aminomethyl-7-(3-fluoro-phenoxy)-5-methyl-heptanoic acid; |
(3S)-3-Aminomethyl-7-(2-fluoro-phenoxy)-5-methyl-heptanoic acid;

|
(3S)-3-Aminomethyl-7-(4-methoxy-phenoxy)-5-methyl-heptanoic acid; |

(3S)-3-Aminomethyl-7-(3-methoxy -phenoxy)-5-methyl-heptanoic acid; ]
(38,)-3-Aminomethyl-7-(2-methoxy -phenoxy)-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-7-(4-trifluoromethyl-phenoxy)-heptanoic .

{
I

(3S)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)-heptanoic ,

. :
(3S)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-heptanoic ‘

(3S)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-heptanoic acid;
(3S)-3-Aminomethyl-6-(3 ;chloro-phenoxy)-S-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(2-fluoro-phenoxy)-5-methyl-hexanoic acid;

254



5

10

15

20

25

-56-
(35)-3 -Aminomethyl-6-(4'-methoxy—phenoxy)-S-methyl-hexanoic acid; |
(3S)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-hexanoic acid;,
(3S)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-hexanoic acid;.
(3S)-3-Aminomethyl-5-methyl 6-(4-triﬂuoromethyl-phenoxy)-hexanoig

acid; , .
(3S)-3-Aminomethyl-5-methyl 6-(3-trifluoromethyl-phenoxy)-hexanoid

acid;

(3S)-3-Aminomethyl-5-methyl 6-(2-triﬂuoromethyl-phenoxy)-hexanoié

acid; '
(3S)-3-Aminomethyl;5-methyl 6-(4-nitro-phenoxy)-hexanoic acid,;
(3S)-3-Aminomethyl-5-methyl 6-(3-nitro-phenoxy)-hexanoic acid;
(3S)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-hexanoic acid;
(35)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid; and ‘

(3S)-3-Aminomethyl-6-(4-chloro-phenoxy)-5-methyl-hexanoic acid. |

Method 9 Synthesis of C-4 substituted analogs

| )
/I\)C\N CN NC CO,Et
Z CO,Et /l\‘/kC()zEt )\2/\ CO,tBu

61 R g2A R 62l
CO,tBu CO,H ‘

R R NH; |

. 63 64 _

A compound of structure 64 could be prepared from compound of
structure 63 by treatment of 63 W1th hydrogen at 50 psi in the presence of a 1
catalyst such as such as Raney nickel in the presence of a base such as triethyl
amine in an organic solvent for example methanol. The resulting product is then,
treated with an aqueous acid such as 6N HCI at a temperature between room
temperature and reflux. The resulting mixture could be subjected to ion exchange
chromatography to isolate the product 64.

A compound of structure 63 can be prepared from a coinpound of ‘

structure 62B by treatment with an appropriate base, such as but not limited too |
|

256
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sodium hydride, n-butyl lithium.and alike, and an alkylating reagent such as :
t-butylbromoacetate or benzylbromoacetate in a solvent such as DMSO or THI!’ an
alike. Preferably, the reaction is carried out by treating a solution of a compound

of structure 62B in THF with sodium hydride and alkylation of the resultant anion
with t-butylbromoaceate. |

A compound of structure 62B can be prepared from a compound of
structure 62A by treatment with sodium chloride in a solvent such as aqueous |
DMSO at a temperature between 50°C and reflux. ' #

A compound of structure 62A can be prepared from a compound of |
structure 61 by treatment with an appropriate alkylmetalhalide such as an

}

alkyllithium reagent or an organomagnesium halide in a solvent such as THF of

ether in the presence of a copper salt, such as but not limited to copper iodide, -
copper bromide dimethylsulphide. Alternatively, the reaction may be carried out
by the treatment of the nitrile in a solvent such as ether at, or below, room }

temperature with an alkylmagenisum chloride.

A compound such as 61 can be prepared according to known literature |

procedures between the condensation of isobutylaldheyde and
methylcyanoacetate.

257
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Method 10: C-4 Substitution . ‘_

_ Doubly branched 3-substituted GABA analogs 72 can be prepared in twc;
steps from the azide 71 through hydrogenation of the azide 71 in the presence of'a
noble metal catalyst such as 5% palladium on carboh axid hydrolysis of the
resulting lactam with a strong acid such as 6 N HCl at reflux. The final Iproduct 72
can then be isolated using ion exchange chromatography. !

Compound 71 can be prepared in two steps by treatment of a lactone such
as 70 with HBr in a solvent such as ethanol at a temperature such as 0°C and
reacting the resuiting bromide with sodium azide in a solvent such as dimethyl
sulfoxide at a temperature between 10°C and 80°C. : ‘

Lactone 70 can be prepared in two steps by oxidation of a com;;ound such
as 69 with an oxidant such as sodium periodate in the presence of a catalytic
amount of ruthenium trichloride in a solvent such as acetonitrile at a temperature ]_
between 0°C and 100°C and treatment of the resulting compound with potassium
carbonate in methanol followed at a temperature between 25°C and 70°C and then
treatment with an acid such as p-toluene sulfonic acid in a solvent such as THF at

reflux or an aqueous acid such as HCI in water at ambient température. ‘
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A compound such as 69 can be prepared by a by reduction of a compourd
such as 68 with a hydride reducing agent such as lithium aluminum hydride in a
solvent such as ether or THF and reaction of the resulting alcohol with an
acylating agent such as acetic anhydride in the presence of a base such as triethyil
amine or pyridine or the like.

Compounds of structure 68 can be prepared by reaction of a compound |
such as 67 with hydrogen at approximately 50 psi in the presence of a noble metal
catalyst such as 5% palladium on carbon in a solvent such as ethanol. A |
compound of the formula 67 can be prepared by reaction of a compound of
structure 66 with a solution of ethanol saturated with hydrogen bromide gas. A
compound such as 66 can be prepared from a compound such as 65 by treatment
of a compound such as one with a strong base such as lithium diisopropyl amine
in a solvent such as THF at a temperature such as -78°C and reaction of the
resulting anion with a compound such as benzyl bromide or benzyl iodide. ,
Compounds of the structure 66 (R =,'H or loweralkyl) can be prepared in optical
form from methods known in the literature (Davies, J. Org. Chem.,
1999;64(23):8501-8508; Koch J. Org. Chem., 1993;58(10):2725-37; Afonso, 1
Tetrahedron, 1993;49(20):4283-92; Bertus, Tetrahedron, Asymmetry
1999;10(7):1369-1380; Yamamoto, J. Am. Chem. Soc., 1992;114(20):7652-60). .

Specific Examples
Example 3: Synthesis of 3-Aminomethyl-5-methyl-octanoic acid

0 0 o

O#NB" —_— Ho\/dNB_" — 1\/dNB“;

74 75 _

o . .
N 73 .

Example 3

0 0
COzH ’
/\/‘\/[/ R N Nen
NHz : '
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1-Benzyl-4-hydroxymethyl-pyrrolidine-2-one 74 !
Sodium borohydride (8.0 g, 0.211 mol) was added to a solution of methyl-

1-benzyl-5-oxo0-3-pyrrolidnecarboxylate 73 (See Zoretic et al, J. Org. Chem., |
1980;45:810-814 for general method of synthesis) (32.0 g, 0.137 mol) in
1,2-dimethoxyethane (600 mL) and refluxed for 19 hours. The reaction was |
cooled to room temperature and 200 mL of water was added. The reaction was
quenched with 1 M citric acid and concentrated under reduced pressure. The )
residue was extracted with dichloromethane, dried over magnesium sulfate, and:

evaporated to dryness to give 17.47 g, 62% of the alcohol 74 as clear oil. }
1H NMR (CDCl3) 5 7.30 (m, 5H), 4.38 (d, 1H, J = 14.7), 4.46 (d, 1H, J = 14.7),
3.56 (m, 2H), 3.36 (m, 1H), 3.10 (m, 1H), 2.52 (m, 2H), 2.26 (m, 1H). MS, m/z |
(relative intensity): 207 [M+2H, 66%). IR (KBr) 3345, 2946, 2866, 1651, 1445,
1025, 737, and 698 cm-. ’

l-Benzyl-4-iodomethyl-pyrrolidin-Z-one 75 ' ’
To alcohol lactam 74 (11.18 g, 0.056 mol) in 210 mL toluene was added in
turn, triphenylphosphine (20.0 g, 0.076 mol), imidazole (10.8 g, 0.159 mol), and|
iodine (19.0 g, 0.075 mol). After stirring the suspension for 1.5 hours, the "
supernatant was poured into another flask. The sticky yellow residue was washed
twice with ether and the solutions were combined. The solvent was evaporated |
and the residue was chromatographed on silica, eluting with 1:1 acetone/hexane fo
give 7.92 g, 46% of the iodolactam 75 as yellow oil. 1H NMR (CDCl3) 6 7.25 (m,
5H), 4.38 (d, 1H,J=14.6), 4.46 (d, 1H, J= 14.6),3.38 (dd, 1H, J= 7.8 and 2.2),l
3.20 (dd, 1H,J= 5.6 and 4.4), 3.12 (dd, 1H, J="7.3 and 2.4),2.96 (dd, 1H, J=5.8
and 4.4), 2.60 (m, 2H), 2.22 (dd, 1H, J=10.5 and 9.7). MS, m/z (relative |
intensity): 224 [M-H-Bn, 94%), 317 [M+2H, 64%). IR 3027, 2917, 1688, 1438,
1267, and 701 cm-L. | |

1-Benzyl-4-(2-methyl-pentyl)-pyrrolidin-2-one 76 1

To a suspension of magnesium turnings (0.50 g, 0.021 mol) in 15 mL of °
dry THF under nitrogen, was added an iodine crystal and 2-bromopentane (2.88 gl
0.019 mol). After an exothermic reaction which was periodically cooled in an ice

|
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bath, the reaction was stirred at room temperature for 2 hours. Eight milliliters of
LipCuCly (made from 84 mg LiCl and 134 mg CuCly in 10 mL of dry THF) was
added at 0°C followed by dropwise addition of 1-Benzyl-4-iodomethyl- \
pyrolidine-2-one 75 in 15 mL dry THF, and the resulting suspension was let stir at
0°C for 3 hours. Stirring was continued at room temperature for 1 hour before
quenching with a saturated solution of ammonium chloride. Water was added to
dissolve the precipitate formed, and the solution was then extracted with ether and
dried over magnesium sulfate. The solvent was evaporated under vacuum and t:he

residue cliromatographed on silica eluting with 1:1 acetone/hexane to give 1.13 g,
69% of the 1-benzyl-4-(2-methyl-pentyl)-pyrrolidin-2-one 76. 'H NMR (CDCI3)
0 7.30 (m, 5H), 4.44 (m, 2H), 3.32 (m, 1H), 2.86 (m, 1H), 2.56 (m, 1H), 2.40 (m,

1H), 2.10 (m, 1H), 1.30 (m, 6H), 1.10 (m, 1H), 0.90 (m, 6H). MS, m/z (relative
intensity): 261 [M+2H, 100%], 301 [M-H+CH3CN, 82%], 260 [M+H, 72%]. |

4-(2-Methyl-pentyl)-pyrrolidin-2-one 77 ,

A 250 mL 3-neck flask equipped with a dry ice condenser was chilled to
-78°C. Ammonia (80 mL) was condensed into the flask and 1-benzyl-4-(2-methyl-
pentyl)-pyrrolidin-2-one 76 (1.67 g, 0.006 mol) in 15 mL THF was added. Fres%hly
cut sodium beads were added until a deep blue color persisted. The cooling bath
was removed and the reaction stirred at reflux (-33°C) for 1 hour. The reaction
was quenched with ammonium chloride and the excess ammonia was allowed to
evaporate. The resulting residue was diluted with water, extracted with_ ;
dichloromethane, and dried over magnesium sulfate. Evaporation of the solvené

followed by chromatography on silica eluting with 1:1 acetone/hexane gave
0.94 g, 86% of the 4-(2-Methyl-pentyl)-pyrrolidin-2-one 77. IH NMR (CDCl3)
8 6.25 (br, 1H), 3.44 (m, 1H), 2.95 (m, 1H), 2.54 (m, 1H), 2.40 (m, 1H), 1.98

(m, 1H), 1.30 (m, 6H), 0.80 (m, 6H). MS, m/z (relative intensity): 212 t
[M+2H+CH3CN, 100%], 171 [M+2H, 72%], 170 [M+1H, 65%].
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3-Aminomethyl-S-methyl-octaﬁoic acid (Example 3) :

The 4-(2-methyl-pentyl)-pyrrolidin-2-one 77 (0.94 g, 0.007 mol) was |
dissolved in 70 mL of 6N HCl and refluxed for 20 hours. The solution was
evaporated under vacuum and an aqueous solution of the residue was applied !Ito
Dowex SOWX 8-100 (strongly acidic) ion exchange resin that had been washed
with HPLC grade water. The column was eluted, first with water until the eluent
was at constant pH, and then with 5% ammonium hydroxide solution. The
ammonium hydroxide fractions were evaporated and azeotroped with toluene. The

white solid was washed with acetone filtered and dried in a vacuum oven for }

- {
24 hours to give the amino acid 0.61 g, 59%. IH NMR (CD30D) 8 3.00 (m, ﬂH),
2.85 (m, 1H), 2.48 (m, 1H), 2.30 (m, 1H), 2.14 (brm, 1H), 1.60 (brm, 1H), 1.38

(m, 4H), 1.18 (m, 2H), 0.60 (m, 6H). MS, m/z (relative intensity): 188 [M+H,
100%).



Example 4: Synthesis of 3-Aminomethyl-5,7-dimethyl-octanoic acid

0

OMe
w Y
O

78

-63-

O .
\ﬁ“@\ s
I
OMe
81

|
OO0

0
N/\CL _
HO
?Me
80

0]

—_— NH!
83
COH
NH,

|
|

Example 4

1-(4-Methoxy-benzyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl ester 79
To 4-methoxybenzylamine (42 g, 0.306 mol) in methanol (40 mL) at;0°C

was added the dimethyl itaconate (48 g, 0.306 mol) in methanol (13 mL). Th?e

solution was stirred at room temperature for 4 days. IN HCI was added to the

solution followed by ether. The two layers were separated and the aqueous phase
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extracted with ether. The combine,ﬂ organic phases were dried (MgSO4). Upon

filtration of the drying agent the desired material 79 precipitated from solution that
was collected and dried under vacuum. 23.26 g, 29%. MS, m/z (relative intensit“;y):
264 [M+H, 100%]. Anal. Calcd for C{4H17N104: C, 63.87; H, 6.51; N, 5.32.

Found: C, 63.96; H, 6.55; N, 5.29.

4-Hydroxymethyl-1-(4-methoxy-benzyl)-pyrrolidine-2-one 80 o }
NaBH4 (15 g, 0.081 mol) was added in portions to ester 79 in ethanol
(600 mL) at room temperature. After 4.5 hours water (~200 mL) was carefully :
added to the reaction and the solution stirred at room temperature overnight. The
resultant solid was removed by filtration and the filtrate concentrated to give |

alcohol 80 as an oil. 15.33 g, 81%. MS, m/z (relative intensity): 235 [M+H, E

100%].
4-Iodomethyl-1-(4-methoxy-benzyl)-pyrrolidin-z-one 81 :
To alcohol 80 (12.9 g, 0.055 mol) in PhMe was added triphenylphosphine
(20 g, 0.077 mol), imidazole (10.8 g, 0.16 mol), and iodine (19 g, 0.075 mol). 'll*he
suspension was stirred at room temperature 5 hours. A saturated aqueous solution
of sodium thiosulphate was added and the two layers separated. The aqueous |
phase was extracted with ether and the combined organic phases washed with |
brine, dried (MgSO4) and concentrated. Flash chromatography (6:1 to 4:1

toluene/acetone) of the residue gavé iodide 81 as an oil. 11.9g, 63%. MS, m/z '
(relative intensity): 346 [M+H, 100%].

4-(2,4-Dimethyl-pentyl)-1-(4-methoxy-benzyl)-pyrrolidin-2-one 82

A procedure similar to the preparation of 1-benzyl-4-(2-meﬂ1yl-pentyl)~}
pyrrolidin-2-one 76 was utilized to give 4-(2,4-dimethyl-pentyl)-1-(4-methoxy-
benzyl)-pyrrolidin-2-one as an oil. 1.22g, 29%. MS, m/z (relative intensity):
304 [M+H, 100%)].

4-(2,4-Dimethyl-pentyl)-pyrrolidin-2-one 83 i
To the lactam (1.17 g, 3.86 mmol) in MeCN (20 mL) at 0°C was added
ceric ammonium nitrate (4.2 g, 7.7 mmol) in HyO (10 mL). After 50 minutes a -
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further portion of ceric ammoniunf nitrate (2.1 g, 3.86 mmol) was added, and after
1 hour the mixture was absorbed onto silica and flash chromatographed to give an
oil. MS, m/z (relative intensity): 183 [M+H, 100%]. |

3-Aminomethyl-5,7-dimethyl-octanoic acid (Example 4)

A procedure similar to the preparation of 3-aminomethyl-5-methyl-
octanoic acid (Example 3) was utilized to give the amino acid as a solid. MS, Wz
(relative intensity): 202 [M+H, 100%]. t

. |
Example 5: Synthesis of (S)-3-Aminomethyl-5-methyl-octanoic acid

LI PN
o HO }
78 33 84

i
H --— N Ph e j Ph
I
87 86

85

MeO,C

CO,H
/)\/i/ NH
Example §
(S)-4-Hydroxymethyl-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 84 ix
To the ester 33 (49 g, 0.198 mol) in EtOH (600 mL) was added sodium
borohydride (22 g, 0.595 mol). After 7 hours, 1 M citric acid was carefully added
and, after effervescence had ceased, water was added to fully quench the reaction.

The ethanol was removed under reduced pressure and ethyl acciége added. ’I‘hé

resultant two layers were separated, the aqueous phase was extracted with EtOAc,

26"5
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and the combined organic phases dried (MgSO4) and concentrated to give a heavy
oil. MS, m/z (relative intensity): [M+H, 100%]. ' i
(S)-4-Iodomethyl-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 85 - :

A procedure similar to the iodination of compound 80 was utilized giving

iodide 85 as an oil. 35.2 g, 56%. Anal. Calcd for C13Hj6I1N101: C, 47.43; H,¥
4.90; N, 4.25. Found: C, 47.41; H, 4.83; N, 4.17.

4-2-Methyl-pentyl)-1-(S)-1-phenyl-ethyl)-pyrrolidin-2-one 86 |

A procedure similar to the preparation of 1-benzyl—4-(2-methyl—pentyl)-
pyrrolidin-2-one 76 was utilized to give 2.71 g, 81.0% of 86 as an oil. MS, mz
(relative intensity): 274 [M+1H, 100%)], 315 [M+H+CH3CN, 65%].

(S)-4-(2-Methyl-pentyl)-pyrrolidin-2-one 87

A procedure similar to the pfeparation of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was used to give 1.14 g, 72.8% of 87 as an oil. MS, m/z (relative intensity):
170 [M+1H, 10%], 211 [M+1H+CH3CN, 90%)].

Example 5: (S)-3-Aminomethyl-5-methyl-octanoic acid

A procedure similar to the preparation of 3-aminomethyl-5-methyl-

octanoic acid (Example 3) was used to give the amino acid (example 5) 0.88 g, |
74.3%. 1H NMR (CD30D) 4 2.95 (m, 1H), 2.80 (m, 1H), 2.40 (m, 1H), 2.25 (m,
1H), 2.05 (brm, 1H), 1.50 (brm, 1H), 1.30 (m, 4H), 1.10 (m, 2H), 0.90 (m, 6H). |

MS, m/z (zelative intensity): 188 [M+1H, 100%], 186 [M-1H, 100%], 229
[M+1H+CH3CN, 30%). ., | |
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Example 6: Synthesis of (S)-S-Aminomethyl—7—methoxy-5—methyl-heptan?ic

acid

0 0
P t L J}
Ph Ph
Ph \e 0504, NalO,
e o i
1

85 88 89

O, 0 :
y 1
NH. i
2 HC T Na N, Ph
e —————— :
|
o . ]
\ .

Example 6 91 90

(S)-4-(2-Methyl-pent-4-enyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 88

5 A procedure similar to the preparation of 1-benzyl-4-(2-methyl-pentyl)-
pyrrolidin-2-one 76 was followed giving the adduct 88 as an oil. 6 g, 74%. Mé,
m/z (relative intensity): 272 [M+H, 100%)].

(S)-4-(4-Hydroxy-2-methyl-butyl)-l-((S)-l-phenyl-ethyl)-pyrrolidin-2-one, 89
0504 (2 mL of a 4% wt solution in t-BuOH) was added to the alkene 88
10 (5.8 g, 0.021 mol) in THF/H70 (3:1, 100 mL). After 1 hour, sodium periodate
| (11.4 g, 0.053 mol) was added. After 2 hours, the suspension was filtered and the
solids washed with dichloromethane. The filtrate was concentrated and the residue
azeotroped with toluene. The residue was dissolved in ethanol and sodium
borohydride (2.5 g) added. The suspension was stirred at room temperature

15 overnight. 1N citric acid was added and the mixture diluted with ether. The

{

resultant two layers were separated and the aqueous phase was extracted with

ether and the combined organic dried (MgSO4) and concentrated. Flash
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chromatography (1:1 hexane/EtOAc) of the residue gave an oil. 4.2 g, 73%. I\TIS,
m/z (relative intensity): 276 [M+H, 100%].

(S)-4-(4-Methoxy-2-methyl-butyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 90
To alcohol 89 (2 g, 7.66 mmol) in DMSO (60 mL) at room temperature

was added NaH (368 mg, 60% in oil). After 30 minutes the methyl iodide (1.08 g,

7.66 mmol) was added and the solution stirred at room temperature overni ghtL

upon which the reaction was diluted with water (500 mL). The solution was

extracted with ether, and the combined organic extracts were dried (MgSO4) and

concentrated. Flash chromatdgraphy (90% to 50% hexane/acetone) of the residue
gave the product 90 as an oil (1.1 g, 52%). MS m/z 290 (M+H, 100%).

|
!

(S)-4-(4-Methoxy-2-methyl-butyl)-pyrrolidin-2-one 91
A procedure similar to the synthesis of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was utilized giving lactam 91 as an oil. MS m/z 186 (M+H, 100%).

Exz‘;mple 6: (S)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid i
A procedure similar to the synthesis of example 3 was followed. The E
resultant amino acid isolated from ion-exchange chromatography was
recrystallized from methanol/ethyl acetate to give the example 6 as a white solid.
MS m/z 204 (M+H, 100%). Anal. Calcd for C1gHp1N103: C, 59.09; H, 10.41; N,

6.89. Found: C, 58.71; H, 10.21; N, 6.67.
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Example 7: Synthesis of (S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid

]

MeOzc—< | i /LPh : i ,,L

i "Ph

85 CO,Me NaCl, DMSO,H,0 - |
NaH, DMSO MeO,C - |
Me02C Me02'C :

92 93 |

NaBH,, EtOHl |

1 R
H Na, NH3 Ph  DAST Ph

|

F F HO .
95 9% 37

6N HCl l
HZN/)/\|/\F i
HO,C |
Example 7

1

2—Methyl-2-[(S)-S-oxo-l-((S)-‘l-phenyl-ethyl)-pyrrolidin-3-ylmethyl]-malqhic
acid dimethyl ester 92 ?
To dimethyl methylmalonate (1.06 g, 7.29 mmol) in DMSO (7 mL) at
room temperature was added NaH (291 mg of a 60% dispersion in oil). After t}he
effervescence had ceased the lactam 85 (2 g, 7.29 mol) in DMSO (5 mL) was
added. After 1 hour water was added and the aqueous solution extracted with ‘
ether. The combined organic extracts were dried (MgSO4) and concentrated. ’

Flash chromatography (1:1 hexane/acetone) of the residue gave the product as ’an

oil (1.7 g, 81%). MS m/z 348 (M+H, 100%). 3
;
2-Methyl-3-[(S)-5-0x0-1-((S)-1-phenyl-ethyl)-pyrrolidin-3-yl}-propionic ac;id
methyl ester 93 |
The ester 92 (483 mg, 1.4 mmol), NaCl (104 mg, 1.8 mmol), water
(105 pL) and DMSO (5 mL) were heated to reflux for 2 hours. The solution wds

cooled to room temperature water was added and the aqueous solution extracted

|

Léq
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with ether. The combined organic ¢ éxtracts were dried (MgSO0y) and concentrated.
Flash chromatography (80% to 66% hexane/acetone) of the res1due gave the
product as an oil (160 mg, 40%). MS m/z 290 (M+H, 100%).

|
(S)-4-(3-Hydroxy-2-methyl-propyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one
37 }
To the ester 93 (4.82 g, 0.017 mol) in EtOH (100 mL) was added NaB+H4

(3.7 g, 0.10 mol) and the mixture heated to reflux for 2.5 hours. The solution was
cooled to 0°C and 1 M citric acid carefully added followed by water. The solution
was concentrated to half volufne added and extracted with ether. The combined
organic extracts were dried (MgSO4) and concentrated. Flash chromato graphiy
(1:1 hexane/acetone) of the residue gave the product as an oil (2.6 g, 59%). MS
m/z 262 (M+H, 100%).
| |
(S)-4-(3-Fluoro-2-methyl-propyl)-l-((S)-1-phenyl—ethyl)-pyrrolidin-z-one-94
To DAST (1 g, 6.2 mmol) in CH)Cl5 (20 mL) at -78°C was added theI_
alcohol 37 in CH)Cly (10 mL). After 1 hour at -78°C the solution was warmed to

room temperature. After 7 hours the solution was carefully quenched witha
saturated aqueous solution of sodium bicarbonate and the two layers separated.
The organic phase was dried (MgSO4) and concentrated. Flash chromatography

(90% to 66% hexane/acetone) of the residue gave the product as an oil (600 mg,
37%). MS m/z 264 (M+H, 100%). |

(S)-4-(3-Fluoro-2-methyl-propyl)-pyrrolidin-2-one 95

A procedure similar to the preparation of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was utilized affording the lactam as an oil (242 mg, 68%). MS m/z 159 M,
100%).

Example 7 (S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid
A procedure similar to the synthesis of example 3 was followed. The
resultant amino acid isolated from ion-exchange chromatography was

recrystallized from methanol/ethyl acetate to give example 7 as a white solid. MS
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m/z 177 (M, 100%). Anal. Caled for CgH1gF1N102:0.02 HyO: C, 54.11; H, 9.10;
N, 7.89. Found: C, 53.75; H, 9.24; N, 7.72.

Example 8: Synthesis of (S)-3-Aminomethyl-6-methoxy-5—methyl-hexan’_oic

acid |
L | X
Na, NH; pn  NaH, Mel 7 ph
-~ —-——— !
/° P HO -
97 9% 37
6N HCI 1 !
e i ‘
H,N /)/Y\O |
HO,C -

Example 8 l
;
(S)-4~(3-Methoxy-2-methyl—propyl)-l-((S)-l-phenyl-ethyl)-pyrrolidin-2-ogle
96 .
A procedure similar to the synthesis of (S)-4-(4-methoxy-2-methyl-bltxtyl)-
1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 90 was utilized giving ether 96 as anloil
(90 mg, 37%). MS m/z 276 (M+H, 100%). '

]
i

!

(S)-4-(3-Methoxy-2-methyl-propyl)-pyrrolidin-2-one 97

A procchure similar to the synthesis of 4-(2-methyl-pcntyl)—pyrrolidinl-Z-
one 77 was utilized giving 97 as an oil (760 mg, 93%). MS m/z 171 M+H,
100%). " ,
Example 8 (S)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic acid

A procedure similar to the synthesis of exaniple 3 was followed. The
resultant amino acid isolated from ion-exchange chromatography was 1

recrystallized from methanol/ethyl acetate to give Example 8 as a white solid.

'MS m/z 190 (M+H, 100%). Anal. Calcd for CgH1gN{O3: C, 57.12; H, 10.12; N,

i

)
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7.40. Found: C, 57.04; H, 10.37; N, 7.30. A second batch precipitated from the

mother liquors (1:5 ratio of CS isomers by 1H NMR). MS m/z 190 (M+H, 100%).
|

Example 9: Synthesis of (3S,5R)-3-Aminomethyl-5-methyl-octanoic acid

hydrochloride ‘
MeMgCl, CuCl,, LiCl CrO3, H,S0,, H,0 o,
S)-citronellyl bromide =
(S)-citroneliyl THF, Ooc to rt Y\/\r\/ C\/Y\/
%
98 9 )
Q_NH '
PH
LiCl, EN, |
Me;COCI, THF |
i
LOHH.0, 0O o NaHMDS, o o
T THF. H20 )L BfCHzCOztBU
o e g e
o 1
COtBu P~ “COBu THF,-78°C o™,
102 101 100
BH3SMe,, THF
|
TsCl, Et;N, DMAP, NaNj, DMSO, ;
HO/\(Y\/ CH,Cl; TSO/Y\I/\/ 50°C Na/\(Y\/
, COBu CO,tBu CO{Bu
103 104 105
RaNi, THF, H,
HZN/\L/\l/\/ 6N HCI COytBu
i
COZH 108
*
Example 9 ' Hm\/
5 . ' d

!
(R)-2,6-Dimethyl-non-2-ene 98 ‘_
To (S)-citronellyl bromide (50 g, 0.228 mol) in THF (800 mL) at 0°C was

added LiCl (4.3 g) followed by CuCl, (6.8 g). After 30 minutes |

methylmagnesium chloride (152 mL of a 3 M solution in THF, Aldrich) was !
10 added and the solutioxi 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 (MgSO4) and |

?
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concentrated to give an oil. 32.6 g;," 93%. Used without further purification.
i
13C NMR (100 MHz; CDCl3) 131.13, 125.28, 39.50, 37.35, 32.35, 25.92, 25.77,
20.31, 19.74, 17.81, 14.60.

(R)-4-Methyl-heptanoic acid 99
To alkene 98 (20 g, 0.13 mol) in acetone (433 mL) was added a solution of
CrO3 (39 g, 0.39 mol) in HpSO4 (33 mL)/H,O (146 mL) over 50 minutes. After

6 hours a further amount of CrO3 (26 g, 0.26 mol) in HSO4 (22 mL)/H,O |
(100 mL) was added. After 12 hours the solution was diluted with brine and the
solution extracted with ether. The combined organic phases were dried (MgSQ4)
and concentrated. Flash chromatography (gradient of 6:1 to 2:1 hexane/EtOAc)

gave the product 99 as an oil. 12.1 g; 65%. MS, m/z (relative intensity): 143 [M-H,
100%). ‘

(4R,5S)-4-Methyl-3-((R)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 100
To the acid 99 (19 g, 0.132 mol) and triethylamine (49.9 g, 0.494 mol) in
THF (500 mL) at 0°C was added tﬁmethylacetylchloride (20 g, 0.17 mol). Ai{er
1 hour LiCl (7.1 g, 0.17 mol) was added followed by the oxazolidinone (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 the product 100 as an
oil. 31.5 g; 79%. [a]p = 5.5 (c 1 in CHCI3). MS, m/z (telative intensity):
304 [M+H, 100%]. |

(3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester 101 %
To oxazolidinone 100 (12.1 g, 0.04 mol) in THF (200 ml) at -50°C was
added NaHMDS (48 mL of a 1 M solution in THF). After 30 t-butylbromoaceate
(15.6 g, 0.08 mol) was added. The solution was stirred for 4 hours at -50°C and
then warmed to room temperature. After 16 hours a saturated aqueous solution;of
ammonium chloride was added and the two layers separated. The aqueous phas(.e

was extracted with ether and the combined organic phases dried (MgSO4) and

|



10

15

20

25

-74-

concentrated. Flash chromatography (9:1 hexane/EtOAc) gave the product 101 as
a white solid 12 g; 72%. [a]p = 30.2 (c 1 in CHCl3). 13C NMR (100 MHz;
CDCl3) 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, 30.60, 28.23, 20.38, 20.13, 14.50, 14.28.

(S)-2-((R)-2-Methyl-pentyl)-succinic acid 4-tert-butyl ester 102

To ester 101 (10.8 g, 0.025 mol) in HyO (73 mL) and THF (244 mL) at
0°C was added a premixed solution of LiOH (51.2 mL of a 0.8 M solution) and
HpO7 (14.6 mL of a 30% solution). After 4 hours a further 12.8 mL LiOH (9.8 M
solution) and 3.65 mL of H»O> (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 (100 mL). The two layers were sepa'rated
and the aqueous layer extracted with ether. The combined organic phases were

concentrated to an oil that was dissolved in heptane (300 mL). The resultant solid

was filtered off and the filtrate dried (MgSO4) and concentrated to afford an oil

i
(6 g, 93%) which was used without further purification. MS, m/z (relative

intensity): 257 [M+H, 100%).

(3S,5R)-3-Hydroxymethyl-5-methyl-octanoic acid tert-butyl ester 103

To acid 102 (3.68 g, 0.014 mol) in THF (100 mL) at 0°C was added |
BH3.Mej (36 mL of a 2 M solution in THF, Aldrich) upon which the solution was
warmed to room temperature. Aﬁef 15 hours ice was carefully added (in ordér to
control the effervescence) to the solution followed by brine. Théﬁig)olution waS;
extracted with ether and the combined organic phases dried (Mg§04) and
concentrated under reduced pressu;e. Flash chromatography (4:.lfif"l'1exane/EtOAc)
gave alcohol 103 as an oil (2.0 g, 59%). 13C NMR (100 MHz; cfbc13) 173.56,
80.85, 65.91, 39.74, 39.20, 38.90, 35.65, 29.99, 28.31, 20.18, 19;99, 14.56.

i
i

!

|
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(3S,5R)-5-Methyl-3—(toluene-4-$'ulfonyloxymeth_yl)-octanoic acid tert-butyl
ester 104 »

To alcohol 103 (1.98 g, 8.1 mmol) in CH,Cl) (40 mL) at room

temperature was added triethylamine (2.4 g, 0.024 mol), DMAP (20 mg) ar’)d tosyl
chloride (2.3 g, 0.012 mol). After 14 hours IN HCl was added and the two Ilayers
separated. The aqueous phase was extracted with ether and the combined organic

phases dried (MgSO4) and concentrated. Flash chromatography (95%

hexane/EtOAc) gave tosylate 104 as an oil (2.94 g, 91%). 13C NMR (100 MHz;
CDCl3) 171.60, 144.92, 133.07, 130.02, 128.12, 80.80, 72.15, 39.73, 38.09,

37.89, 32.67, 29.71, 28.22, 21.83, 20.10, 19.54, 14.49.

1

(3S,5R)-3-Azidomethyl-5-methyl-octanoic acid tert-butyl ester 105 |
Tosylate 104 (2.92 g, 7.3 mmol) and sodium azide (1.43 g, 0.02 mol) were

warmed to ~50°C in DMSO (30 mL). After 2 hours the solution was cooled'to

room temperature and diluted with water. The solution was extracted with ether

and the combined organic phases dried (MgSO4) and concentrated to give an oil
1.54 8, 79%. Further purification by flash chromatography (95% hexane/EtOAc)
gave an oil. [o]p =-8.3 (c 1 in CHCl3). 13C NMR (100 MHz; CDCl3) 172.01,
80.73, 54.89, 39.73, 39.46, 39.00, 33.40, 29.85, 28.30, 20.15, 19.82, 14.52. |

H

(S)-4-((R)-2-Methyl-pentyl)-pyrrolidin-2-one 107 and (3S,5R)-3-

aminomethyl-5-methyl-octanoic acid tert-butyl ester 106 :
Azide 105 was treated with 5% Pd/C and shaken under an atmosphere of

hydrogen for 20 hours where upon a further 200 mg of 5% Pd/C added. After

6 hours the filtrate was concentrated to afford an oil which by 1H NMR was found

to be a mixture of primary amine 106 and lactam 107 (1.75 g) which was used
without further purification. ’,

Example 9 (3S,5R)-3-Aminomethyl-5-methyl-octanoic acid hydr_ochloridé
The mixture of the amine 106 and the lactam 107 (1.74 g) was treated with
3N HCI (40 mL) and the solution warmed to 50°C for 4 hours then cooled to iﬁoom
|

temperature. After 12 hours the solution was concentrated and the residue

i

i
{
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recrystallized from ethyl acetate to,.'give the amino acid as a white solid 605 mg.
MS, m/z (relative intensity): 188 [M-+H, 100%). Anal. Calcd for
Ci10H21N102:HC]; C, 53.68; H, 9.91; N, 6.26. Found: C, 53.83; H, 10.12; N,

|
6.07.

!
1
i
i
{

'
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Example 10: Synthesis of (3S,5R)—3—Aminomethyl—S-methyl—heptanoic acid

(S)-(-)-Citronellol |

l Cr03, H,50,,
B,0
\(\/\(\/0 — .~ HOC |
THF, 0°Ctort M \/\l/\
108 109 110 | !
VRN
LiCl, Et;N, i
Me4COCI, THF
LiOH, H202, NaHMDS,
-78°c
13

l BH;SMe,, THF |
TsCLEGN, NaN3, DMSO,
Ho/\(\‘/\ DMAP, CH)Cl, Tso/\(\‘/\ 5o°c /\(\(\
114 116

RaNi, THF, H, 1 }

H,N ‘

H,N 6N HCI 17

e +
CO,H _
Example 10 m
°© s

Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester 108 |
To S-(-)-citronellol (42.8 g, 0.274 mol) and triethylamine (91 mL, |

0.657 mol) in CH>Cly (800 mL) at 0°C was added methanesulphonyl chloride ’

(26 mL, 0.329 mol) in CH7Cl) (200 mL). After 2 hours at 0°C the solution was

washed with 1IN HCl then brine. The organic phase was dried (MgSO4) and |

concentrated to afford an oil (60.5 g, 94%) which was used without further |
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1

purification. 'H NMR (400 MHz; CDCI3) 5.05 (1H, m), 4.2 (2H, m), 2.95 (3H, s),

!
1.98 (2H, m), 1.75 (1H, m), 1.6 (3H,s), 1.5 (4H, m), 1.35 (2H, m), 1.2 (1H, m),
091 (3H, d, J= 6.5 Hz). ;

(R)-2,6-Dimethyl-oct-2-ene 109 |

To alkene 108 (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 lithium
aluminum hydride was added and the solution warmed to room temperature. A]ﬁer
18 hours, a further 3.8 g of lithium aluminum hydride was added. After a further
21 hours, the reaction was careﬁﬂIy quenched with 1N citric acid and the solution
diluted further with brine. The resultant two phases were separated and the
organic phase was dried (MgSO4) and concentrated to afford an oil which was|

used without further purification. MS, m/z (relative intensity): 139 [M-H, 100%].

(R)-4-Methyl-hexanoic acid 110 ‘
A procedure similar to the synthesis of (R)-4-methyl-heptanoic acid 99

|

was.utilized giving the acid as an oil (9.3 g, 56%). MS, m/z (relative intensity):

/129 [M-H, 100%]. |

(4R, 5S)-4-Methyl-3-((R)-4-methyl-hexanoyl)-5-phenyl-oxazolidin-2-one 11)“1
A procedure similar to the synthesis of (4R,5S)-4-methyl-3-((R)-4-methyl-

heptanoyl)-5-phenyl-oxazolidin-2-one 100 was utilized giving oxazolidinone 111

as an oil (35.7 g, 95%). MS, n/z (relative intensity): 290 [M+H, 100%)].

(3S,5R)—5—Methyl-3-[1~((4R,5S)-4-methyl-2-oxo-5-phenyl-oxazolldm—3-yl)- :
methanoyl}-heptanoic acid tert-butyl ester 112

A procedure similar to the preparatlon of (3S,5R)-5-methyl-3-((4R,5S)-4-
methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester 101
was followed giving 112 as an oil (7.48 g; 31%).

(S)-2-((R)-2-Methyl-butyl)-succinic acid 4-tert-butyl ester 113
To ester 112 (7.26 g, 0.018 mol) in HHO (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 |
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HyOp (10.57 mL of a 30% solutién) and the solution warmed to room

temperature. After 2 hours sodium bisulfite (7 g), sodium sulfite (13 g), and vé'ater
(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 (MgSO4) and concentrated to afford an oil (4.4 g) that was used
without further purification. .

(3S;SR)—3-Hydroxymethyl-S-methyl—heptanoic acid tert-butyl ester 114
A procedure similar to the preparation of (3S,5R)-3-hydroxymethyl-5-.
methyl-octanoic acid tert-butyl ester 103 was utilized giving alcohol 114 as an,oil
(2.68 g, 69%). MS, m/z (relative intensity): 216 [89%)], 174 [M-(CH3)3C, 100%].
(35,5R)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-heptanoic acid tert-but"yl
ester 115 \
To 114 alcohol (2.53 g, 0.011 mmol) in CHCly (140 mL) at 0°C was |

added pyridine (2.6 g, 0.033 mol), DMAP (100 mg), and tosyl chloride (3.15 g,
0.016 mol) and the solution warmed to room temperature for 3.5 hours whereupon
more DMAP and TsCl (3.15 g) were added. After 14 hours 1N HCl was added '
and the two layers separated. The organic phase was washed with brine then or'

dried (MgSO4) and concentrated. Flash chromatography (95% to 86% |

|
hexane/EtOAc) gave tosylate 115 as an oil (1.53 g, 36%). 13C NMR (100 MHz;

CDCl3) 130.03, 128.12, 72.18, 37.89, 37.71, 32.67, 31.49,29.88, 28.22, 21.83, |
19.07, 11.37. :
. ‘ |
(35,5R)-3-Azidomethyl-5-methyl-heptanoic acid tert-butyl ester 116 i
A procedure similar to the preparation of (3S,5R)-3-azidomethyl-5- ,
methyl-octanoic acid tert-butyl ester 105 was utilized giving an oil 0.956 g, 97%.

MS, m/z (relative intensity): 228 [M-Nj, 80%).

|
|

|

219
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(S)#((R)-Z-Methyl—butyl)-py;'rolidin-Z-one 118 and (3S,5R)-3—Aminoxtnethyl-
S-methyl-heptanoic acid tert-butyl ester 117 |

Azide 116 (689 mg) was treated with 20% Pd/C (90 mg) in THF (20 mL)
and shaken under an atmosphere of hydrogen for 36 hours. The catalyst wa’s
removed by filtration and the resultant oil used without further puriﬁcation."

Example 10 (3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid

The mixture of amine 117 and lactam 118 was treated with 6N HCI and
the solution warmed to 50°C for 17 hours then cooled to room temperature and
concentrated. The resultant 011 was subjected to ion-exchange chromato graphy
(Dowex, strongly acidic resin) using 5% ammonium hydroxide to give a cream
solid which was recrystallized from methanol/ethyl acetate to give (3S, 5R)-;3-
aminomethyl-5-methyl-heptanoic acid, example 10. MS, m/z (relative intensity):
174 [M+H, 100%). Anal. Calcd for CigH19N02. C, 62.39; H, 11.05; N, 8‘.108.
Found: C, 62.23; H, 11.33; N, 7.89.
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Example 11: Synthesis of (3S,SS)-3-Aminomethyl—S—methyl-octanoic acid

4 HO |
(R)-citronellyl bromide ~———> M — 2 _
1 !

28|

-81- ' |

9 120

4 |

|
Example 11 :
!
(S)-2,6-Dimethyl-non-2-ene 119 |

CuClj (5.36 g, 39.7 mmol) and LiCl (3.36, 80.0 mmol) were stirred |
together in dry THF (40 mL) for 15 minutes. The resulting solution was add;ed to
methylmagnesium chloride, 3.0 M in THF (168 mL) at 0°C under nitrogen
atmosphere and stirred at that temperature for 15 minutes. To the reaction '
suspension was added slowly (R)-(;)-Citronellyl bromide (55.16 g, 251.8 nﬁnol)
in THF (100 mL), and stirred at 0°C for 2.5 hours. It was warmed to room |
temperature and stirring was continued for an additional 1 hour. The mixtux;fe was
cooled to 0°C and quenched with saturated ammonium chloride solution. The
suspension was then extracted into ether, washed with water, and dried ove}

MgS04_ The solution was concentrated under reduced pressure to afford 36.3 g;
|

|
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94% of (S)-2,6-Dimethyl-non-2-¢ne as an oil. MS, m/z (relative mtensxty)
153 [M-1H, 100%], 194 [M-lH‘*‘CH3CN 45%).

1

(S)-4-Methyl-heptanoic acid 120 ‘
To the (S)-2,6-Dimethyl-non-2-ene 119 (39.0 g, 253.2 mmol) in acetone

(1L) at 0°C was added Jones reagent (2.7 M, 600 mL) dropwise over 1.5 hours

and let stir at room temperature for 18 hours. The reaction mixture was po",ured

into a saturated solution of NapSO4 and extracted into ether. It was washé,d with

brine and concentrated in vacuo. The oily residue was dissolved in methanbl
(70 mL) and 1 M NaOH (700 mL) and then stirred for 30 minutes. The aqueous
solution was washed with CHCly, acidified with 10% HCI and extracted into

CH)Cly. The solution was dried over MgSO4 and concentrated to dryness t",o give

24.22 g; 66% of (S)-4-Methyl-heptanoic acid as an oil. MS, m/z (relatxve
intensity): 143 [M-1H, 100%].

(4R,5S)-4-Methyl-3-((S)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one "‘ 121
A procedure similar to the preparation of (4R,5S)-4-methyl-3-((R)-4- "\
methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 100 was utilized giving (4R,5 S)A-
methyl-3-((S)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 121 6.2 g ; 80.:0%,
as an oil. MS, n/z (relative intcnsity): 304 [M+1H, 90%], 355 [M+1H+CH3CN,
60%]. !

(3S,5S)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester 122 \.
n-BuLi, 1.6 M in Hexane (18.0 mL, 30.1 mmol) was added dropwise to. a
solution of diisopropylamine (4.6 mL, 32.6 mmol) in dry THF (50 mL) under ’,‘
nitrogen at -5°C keeping the temperature below 0°C during addition. The rnixtu"xe
was let stir at -5°C for 20 minutes and then cooled to -78°C. 121 (7.6 g, '
25.1 mmol) in dry THF (12 mL) was added to the LDA solution and stirred at
-78°C for 30 minutes. ¢-Butylbromo acetate (4.8 mL, 32.6 mmol) as added to the“,_
reaction and stirring at -78°C was continued for 2 hours. It was let warm to room

temperature before stirring for an additional 18 hours. The reaction was quenched

23°¢
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with a saturated solution NaH2P04, extracted into ethylacetate, and dried'_) over
MgSO4. The solution was concentrated to give a solid residue which was

dissolved in hot hexane. The hexane solution was allowed to cool to room‘v‘

temperature before cooling further in an ice bath. THe resulting precipitate was
collected and allowed to air dry to give 122 as a ﬂuﬁ"y.white solid. 4.3 g; 41%.
MS, m/z (relaﬁve intensity): 362 [M-C(CH3)3+1H, 100%], 418 [M+1H, 20_%].

(S)-2-((S)-2-Methyl-pentyl)-succinic acid 4-tert-b;1tyl ester and (3S,SS)-$-
Hydroxymethyl-5-methyl-octanoic acid tert-butyl ester 123

To the ester 122 in a mixture of THF (203.0 ;nL) and water (61.0 mL) at
0°C was added a premixed solution of 30% H,05 (12.2 mL) and LiOH (0.8 M,

- 42.7 mL). The resulting solution was stirred at 0°C for 4 hours. To the reaction

was added sodium bisulfite (7 g), sodium sulfite (13 g), and water (60 mL). A 1:1
mixture of ether/hexane (200 mL) was then added and the organic phase was -
separated. The aqueous phase was extracted with ether and the combinéd orgei‘pic
extract was dried over MgSO4 and concentrated in vacuo. The residue was

dissolved in heptane and let stir for 5 minutes. The resulting precipitate was

filtered and the filtrate was concentrated to dryness to give as an oil. ’»‘

(3S,55)-3-Hydroxymethyl-5-methyl-octanoic acid tert-butyl ester 123

A procedure similar to the preparation of (3S,5R)-3-hydroxymethyl-5- y',‘
methyl-octanoic acid tert-butyl ester 103 was followed giving 123 as an oil. 4.0 g,
76.0%. MS, m/z (relative intensity): 230 [M-C(CH3)3+1H+CH3CN, 100%), 189”
[M-C(CH3)3+1H, 70%]. |

(35,5S)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-octanoic acid tert-butyl
ester 124

A procedure similar to the preparation of (3S,5R)-5-methyl-3-(toluene-4- -

sulfonyloxymethyl)-octanoic acid tert-butyl ester 104 was followed giving 6.9 g
of 124. MS, m/z (relative intensity): 343 [M-C(CH3)3 +1H, 70%)], 384
[M-C(CH3)3+1H+CH3CN, 100%].

235
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(3S,SS)-3-Azidomethyl-S-methyl;heptanoic acid tert-butyl ester 125

A procedure similar to the preparation of (3S,5R)-3-azidomethyl-S5- ;,
methyl-octanoic acid tert-butyl ester 105 was followed giving 2.9 g; 66% of 125
as an oil. MS, m/z (relative intensity): 212 [M-C(CH3)3 -1H, 45%)]. '

(3S,55)-3-Aminomethyl-5-methyl-octanoic acid tert-butyl ester 126 :

A mixture of 125 (2.8 g, 10.4 mmol) and 10% Pd/C (1.0 g) in methanol
(50.0 mL) was hydrogenated at 41 PSI for 96 hours. The solution was filtered to
give 1.7 g of crude 126 which was used in the next step without further |

purification. MS, m/z (relative intensity): 244 [M +1H, 100%], 285
[M+1H+CH3CN, 25%].

Example 11 (3S,5S)-3-Aminomethyl-5-methyl-octanoic acid

A procedure similar to the preparation of example 10 (3S,5R)-3-
aminomethyl-5-methyl-heptanoic acid was followed giving example 11. 380 mg;
29.0%. 1H NMR (CD30D) & 2.90 (dd, J=3.9, 8.8 Hz, 1H), 2.80 (dd, J = 7.6, 5.1
Hz, 1H), 2.40 (dd, J= 3.2, 12.51 Hz,‘ 1H), 2.20 (dd, J = 8.8, 6.8 Hz, 1H), 2.05 (rri,

1H), 1.55 (m, 1H), 1.30 (m, 3H), 1.10 (m, 2H), 0.85 (m, 6H); MS, m/z (relative l
intensity): 187 [M+1H, 100%}, 211 [M+1H+CH3CN, 30%].

224
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Example 12: Synthesis of (3S,SS)-3-Aminomethyl-S-methyl—heptanoic“ acid

P

(R)-citronelly! bromide ——> —> HO

mgs

127 128"

/\(\/\

q‘

- 0
Ph\\-—Z’/

COztBll
131 129
COztBu COztBu cozusg
133 134 '

COZH .

+

Example 12

(S)-2,6-Dimethyl-oct-2-ene 127 “;

(R)-(-)-Citronellyl bromide (49.1 g, 224.2 mmol) was dropwise added to a
solution of LAH 1.0 M in THF (336 mL, 336 mmol) at 0°C over a 45-minute .
period. Stirring was continued for an additional 4 hours at 0°C. The reaction was
slowly quenched with a saturated solution of ammonium chloride followed by thé:
addition of ether (100 mL). The resulting white slurry was filtered and the ﬁltratey';
was dried over MgSO4_The solution was concentrated under reduced pressure to-
10 afford 26.2 g; 83% of 127 as an oil. MS, m/z (relative intensity):
180 [M-1H+CH3CN, 100%], 139 [M-1H, 90%].

235
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(S)-4-Methyl-hexanoic acid 128 ‘
A procedure similar to that used to prepare compound 120 was used giving
15.9 g of 128 as an oil. MS, m/z (relative intensity): 129 [M-1H, 100%)], ‘
170 [M-1H+CH3CN, 70%)].
(4R,5S)-4-Methyl-3-((S)-4-methyl—hexanoyl)-S—phenyl-oxazolidin-z-one";129
A procedure similar to that used to prepare (4R,5S)-4-Methyl-3-((S)+4-
methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 121 was used giving 35.0 g of
crude (4R,5S)-4-methyl-3-((S)-4-methyl-hexanoyl)-5-phenyl-oxazolidin—2—of1e
129 as an oil. It was used in the next step without further purification. MS, m/z
(relative intensity): 290 [M+1H, 100%}, 331 [M-+1H+CH3CN, 20%]. |

(3S,5S)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-heptanoic acid tert-butyl ester 130 ,

A procedure similar to that used to prepare (3S,5$)-5-me¢yl-3-((4R,5§)—
4-methyl-2-oxo0-5-phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester
122 was used to give 4.6.0 g, 25.4% of 130 as a white solid. MS, m/z (relative \f
intensity): 348 [M-C(CH3)3+1H, 100%)], 443 [M-1H+CH3CN, 100%], 402 |
[M-1H, 55%], 404 [M+1H, 45%].

(35,58)-3-Hydroxymethyl-S5-methyl-heptanoic acid tert-butyl ester 131 :
A procedure similar to that used to prepare (3S,5S)-3-Hydroxymethyl-5- ".\
methyl-octanoic acid tert-butyl ester 123 was giving 1.2 g, 52.1% of 131 as an oil,

MS, m/z (relative intensity): 175 [M-C(CH3)3+1H, 100%], 173 [M-C(CH3)3-1H,';_

100%], 216 [M-C(CH3)3+1H +CH3CN, 95%].

(35,5S)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-heptanoic acid tert-butyl
ester 132

A procedure similar to the preparation of (3S,5R)-5-methyl-3-(toluene-4-
sulfonyloxymethyl)-octanoic acid tert-butyl ester 104 was followed giving 2.1 g

of 132 as an oil. The product was used in the next step without further
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purification. MS, m/z (relative inteisity): 329 [M-C(CH3)3+1H, 85%], 370
[M-C(CH3)3+1H +CH3CN, 65%). |

(3S,5S)-3-Azidomethyl-5-methyl-heptanoic acid tert-butyl ester 133

A procedure similar to the preparation of (3S,5R)-3-azidomethyl-5- -
methyl-octanoic acid tert-butyl ester 105 was followed giving 0.76 g, 54.0%Jwvof
133 as an oil. MS, n/z (relative intensity): 198 [M-C(CH3)3-1H, 100%)] |

(3S,SS)-3-Aminomethyl-5-methyl—heptanoic acid tert-butyl ester 134 _
A procedure similar to that used for (3S,5S)-3-aminomethyl-5-methyl-
octanoic acid tert-butyl ester 126 was used giving 0.62 g of 134 as an oil. The .}
product was used in the next step without further purification. MS, m/z (relative
intensity): 230 [M+1H, 100%], 271 (M+1H +CH3CN, 45%). "‘

Example 12 (3S,5S)-3-Aminomethyl-5-methyl-heptanoic acid

A procedure similar to that used for Example 11 was used giving (3 S,SSi-
3-aminomethyl-5-methyl-heptanoic acid (0.3 g, 65.1%) as a white solid. IH NMR
(CD30D) 6 2.80-3.00 (m, 2H), 2.40 (m, 1H), 2.20 (dd, J= 8.2, 7.1 Hz, 1H), 2.05:
(m, 1H), 1.30-1.50 (m, 3H), 1.00-1.20 (m, 2H), 0.9 (m, 6H); MS, m/z (relative |
intensity): 187 [M+1H, 100%], 211 [M+1H+CH3CN, 30%]. MS, n/z (relative ;
intensity): 174 [M+1H, 100%)}, 172 [M-1H, 100%], 215 [M+1H +CH3CN, 20%)].
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Example 13: Synthesis of (3S,5:R)-37Aminomethyl—S-methyl-nonanoic acid
hydrochloride )
(Syitronelly] bromide EtMgCl, CuCl,, LiCl' Cr03, H,80,, H,0 Hozc\-(\{\/\
135 136
) LiOH, H,0,, LDA, | l

o |
HO COAtB ‘THF, H,0 q%qg)\(\r\/\ ‘B'CH2C02tB“ 05’\/\‘/\/\
u g
2 Ph’ ° “COpBu  THERTEC gy
139 : 138 137

TsCl, E;N, DMAP, :
CH,CI NaN,, DMSO t

HO 2th . TsO ________,N;\(TY\
140 141 142

PA/C, H,

N O~ 6N HCI HZNW\

CO,H €Oy B
Example 13 ' 143

(R)-4-Methyl-octanoic acid 136 -
5 Lithium chloride (0.39 g, 9.12 mmol) and copper (I) chloride (0.61 g,
4.56 mmol) were combined in 45 ml THF at ambient temperatﬁre and stirred
15 minutes, then cooled to 0°C at which time etbylmagnesium 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}’,‘
10 ambient temperature with stirring overnight. The reaction was quenched by

cautious addition of sat. NH,CI (ag), and stirred with EtyO and sat. NH4CI (aq) -
for 30 minutes. The phases were sgpérated and the organic phase dried (MgSO4)
and concentrated. The crude product was used without purification. ‘,_‘
- To a solution of alkene 135 (3.8 g, 22.8 mmol) in 50 mL acetone at 0°C |
15 was added Jones’ reagent (2.7 M in HpSOy4 (aq), 40 mL, 108 mmol) and the
solution was allowed to warm slowly to ambient temperature with stirring

overnight. The mixture was partitioned between Etp0 and HyO, the phases were
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separated, and the organic phase Washed with brine, dried (MgSO4), and
concentrated. The residue was purified by flash chromatography (8:1 |
hexanes:EtOAc) to afford 2.14 g (59%) of acid 136 as a colorless oil: LRMS: m/z

156.9 (M+); 1H NMR (CDCl3): 8 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 CrO3, 23 mL HyS04, and diluting to 100 mL with
HyO0.

(4R, SS)~4-Methyl-3-((R)-4-methyi—octanoyl)-S-phenyl-oxazolidin—Z-one i37
To acid 136 (2.14 g, 13.5 mmol) in 25 mL CH,Cly at 0°C was added '1_
3 drops DMF, followed by oxalyl chloride (1.42 mL, 16.2 mmol) resulting in
vigorous gas evolution. The solution was warmed directly to ambient temperaﬁme,
stirred 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 édded
n-butyllithium (1.6 M soln in hexanes, 9.3 mL, 14.9 mmol) dropwise. The mixture
was stirred for 10 minutes at which time the acid chloride 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 between EtyO and sat. NH401 (aq), the phases were separated, and thp
organic phase dried (MgSOy4), and concentrated to furnish 3.2 g of oxazolidinone

137 as a colorless oil. LRMS: m/z 318.2 (M+); IH NMR (CDClﬁ):_ 0734 (m, SH),

5.64 (d, J=17.3 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, 9H). The crude i:
product was used without purification. ‘

(3S,5R)-5—Methyl-3-((4R,SS)-4-methyl-2-bxo-5—phenyl-oxazolidine-3-’
carbonyl)-nonanoic acid tert-butyl ester 138

To a solution of diisopropylamine (1.8 mL, 12.6 mmol) in 30 mL THF at
-78°C was added n-butyllithium (1.6 M soln in hexanes, 7.6 mL, 12.1 mmol), and
the mixture stirred 10 minutes at which time oxazolidinone 137 (3.2 g,
10.1 mmol) in 10 mL THF was added dropwise. The solution was stirred for
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30 minutes, -butyl bromoacetate,"(l.8 mL, 12.1 mmol) was added quickly
dropwise at -50°C, and the mixture was allowed to warm slowly to 10°C oi]/er

3 bours. The mixture was partitioned between Et70 and sat. NH4Cl (aq), tﬁe
phases were separated, and the organic phase dried (MgSOg), and concentr;;;ted.
The residue was purified by flash chromatography (16:1 to 8:1 hcxanes:EtdAc) to
provide 2.65 g (61%) of ester 138 as a colorless crystalline solid, mp = 84-88°C.
[)p23 +17.1 (c = 1.00, CHCl3); 1H NMR (CDCl3): 8 7.34 (m, 5H), 5.62 (ci,
J=17.3 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, 9H), 1.28 (m,
7TH), 1.08 (m, 1H), 0.88 (m, 9H); 13C NMR (CDCl3) 5 176.45, 171.22, 152.7';,

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 Co5H37NO5: C, 69.58;

H, 8.64; N, 3.25. Found: C, 69.37; H, 8.68; N, 3.05.

(S)-2-((R)-2-Methyl-hexyl)-succinic acid 4-tert-butyl ester 139 ,
To a solution of ester 138 (2.65 g, 6.14 mmol) in 20 mL THF at 0°C waé‘
added a precooled (0°C) solution of LiOH monohydrate (1.0 g, 23.8 mmol) and
hydrogen peroxide (30 wt% aqueous soln, 5.0 mL) in 10 mL H>O. The mixture ‘;
was stirred vigorously for 90 minutes, then warmed to ambient temperature and "1
stirred 90 minutes. The reaction was quenched at 0°C by addition of 100 mL 10%:‘-1
NaHSOj3 (aq), then extracted with Et7O. The phases were separated, and the |
organic phase washed with brine, dried (MgSO4), and concentrated. The crude

acid 139 was used without purification.

(3S,SR)-3-Hydroxymethyl-S-methyFnonanoic acid tert-butyl ester 140

To a solution of the crude acid 139'(6.14 mmol) in 30 mL THF at 0°C was

added borane-dimethyl sulfide complex (2.0 M soln in THF, 4.6 mL, 9.2 mmol),
and the mixture was allowed to warm slowly to ambient temperature overnight.
Additional BH3-DMS was added until the acid was completely consumed (ca.

5 mL). The reaction was quenched by addition of MeOH, then partitioned
between Et)O and sat. NaHCO3 (aq). The phases were separated, and the organic

t

29°



10

15

20

25

-91- ‘
phase washed with brine, dried (MgSO4), and concentrated to provide alcohol

140. LRMS: m/z 226.1; IH NMR (CDCls): 8 3.63 (dd, J= 11.0, 4.2 Hz, 1H), 3.42
(dd, J=11.0, 6.8 Hz, 1H), 2.30 (dd, J = 14.9, 7.6 Hz, 1H), 2.20 (dd, J = 14.9, 5.6
Hz, 1H), 2.03 (m, 2H), 1.42 (s, 9H), 1.24 (m, 6H), 1.02 (m, 2H), 0.85 (m, 6H).

The crude product was used without purification.

(3S,5R)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-nonanoic acid tert-.l;mtyl
ester 141 k‘

To alcohol 140 (6.14 mmol) in 30 mL CH)Cl at 0°C was added DMAP
(0.1 g), p-toluenesulfonyl chloride (1.37 g, 7.2 mmol), and then triethylaxniQe
(1.8 mL, 13 mmol) was added quickly dropwise. The mixture was warmed *
immediately to ambient temperature following addition and stirred ovemighf, and
did not proceed to completion. The mixture was partitioned between EtyO and IN
HCI (aq), the phases were separated, and the organic phase washed with sat. ‘{
NaHCO3 (aq), dried (MgSO4), and concentrated to provide tosylate 141. The“:

product was used without further purification.

(3S,5R)-3-Azidomethyl-5-methyl-nonanoic acid tert-butyl ester 142
A procedure similar to the preparation of (3S,5R)-3-azidomethyl-5-
methyl-octanoic acid tert-butyl estér 105 was followed giving azide 142 as a

colorless oil. LRMS: m/z 200.1; 1H NMR (CDCl3): $3.31 (dd, J=12.2, 4.2 Hz,

1H), 3.19 (dd, J=12.2, 5.9 Hz, 1H), 2.22 (m, 1H), 2.10 (m, 1H), 1.39 (s, 9H),
1.21 (m, 8H), 1.00 (m, 2H), 0.81 (m, 6H).

Example 13 (3S,5R)-3-Aminomeihyl_-S-methyl—nonanoic acid hydrochloride .3_
The azide 142 (1.0 g) was hydrogenated in the presence of 20% Pd/C,
EtOH, at 45 psi of Hp for 15 hours to provide the crude amino ester 143 which

was concentrated and used without purification. To the amino ester 143 was added v‘:

6 mL 6N HCI (aq) and the mixture was heated to reflux 90 minutes, cooled, and
concentrated. Recrystallization from EtOAc:hexanes provided 0.38 g (45% from
azide) of (3S,5R)-3-aminomethyl-5-methyl-nonanoic acid hydrochloride as a
colorless crystalline solid (HCI salt), and a second crop of 82 mg (10% from

241
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azide) was also obtained. mp = 146-156°C. LRMS: m/z 200.1 (M+); IH NMR
(CDCl3): §2.87 (dd, J = 13.2, 5.4 Hz, 1H), 2.79 (dd,J = 13.2, 7.3 Hz, 1H), 2.29
(d, J = 6.8 Hz, 2H), 2.08 (m, 1H), 131 (m, 1H), 1.09 (m, 7HO, 0.92 (m, 1H), 0.68
(m, 6H). Anal. Caled for C11Hp4NO,CI: C, 55.57; H, 10.17%; N, 5.89. Found: C,
5 55.69; H, 10.10; N, 5.86. {

Example 14: Synthesis of (3S, 5SS)-3-Aminomethyl-S-methyl-nonanoic aci‘_d

) .. EtMgCl, CuCl,, LiCl Cr05, H,S0,, H,0 o
(R)-citronellyl bromide - Y - HO,_CVW\
144 145
0 LiOH, H,0,, LDA, l .

HOK(\./\’\ THF,HO 9 BICH, CO,{Bu Q Y
CO,tBu .2 Y .22 A

P NCoymy  THRTBC gy

TsCl, EtzN, DMAP,

HONQ/\/\ CH,Cl,  Ts0- ' NaN;, DMSO N}/m
: 0,tBu CO,tBu 0,tBu

149 150 151 .
PAC, H, l

6N HCl H N/\Q’V\ '

- ) |

N < OBy
CO,H 2
Example 14 152

t

The (S)-acid 145 was prepared from (R)-citronellyl bromide according to ‘,
the procedure outlined above for (R)-4-methyl-octanoic acid 136. The yield was |

10 comparable and the lH NMR spectrum was identical to that of the (R)-acid
enantiomer. LRMS: m/z 158.9 (M+1).

Oxazolidinone 146 was prepared from acid 145 as described above for
(4R, 58)-4-methyl-3-((R)-4-methyl-octanoyl)-5-phenyl-oxazolidin-2-one 137.
LRMS: m/z 290.1 (M-27); 1H NMR (CDCl3): 6 7.38 (m, 3H), 7.28 (m, 2H), 5.64

15 (d,J=7.1 Hz, 1H), 4.74 (quint, J = 6.8 Hz, 1H), 2.92 (m, 2H), 1.71 (m, 1H), 1.42
(m, 7H), 1.18 (m, 1H), 0.88 (m, 9H).
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t-Buityl ester 147 was prepared from oxazolidinone 146 as described above
for compound 138. LRMS: m/z 348.1 (M-83).

Alcohol 149 was prepared from the r-butyl ester 147 as described above

for (3S,5R)-3-hydroxymethyl-5-methyl-nonanoic acid tert-butyl ester 140. LRMS:

m/z 156.9 (M-100); 1H NMR (CDCl3): 3.60 (dd, J = 11.0, 4.6 Hz, 1H), 3.45

(dd, J=11.0, 6.8 Hz, 1H), 2.24 (m, 2H), 2.04 (m, 2H), 1.42 (s, 9H), 117138(m,
7H), 1.11 (m, 1H), 0.84 (m, 6H).

Example 14: (3S, 55)-3-Aminomethyl-5-methyl-nonanoic acid _

(3S, 5S)-3-Aminomethyl-5-methyl-nonanoic acid was obtained frorﬁ 149
as described above for (3S,5R)-3-aminomethyl-5-methyl-nonanoic acid
hydrochloride. The crude HCI salt thus obtained was purified by ion exchange
chromatography on Dowex SOWX8 50-100 mesh, H-Form resin, using
10%NH40H as eluant to provide the free base. The waxy solid was washed Mce

with Ety0 and dried to furnish an amorphous white solid, mp 144-146°C. LRMS:
mz 172.0 (M-28); 'HNMR (CDCI3): 82.76 (d, J = 5.9 Hz, 2H), 2.14 (m, IH)
1.96 (m, 2H), 1.25 (m, 1H), 1.12 (m 6H), 0.96 (m, 2H), 0.66 (m, 6H).
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Example 15: Synthesis of (3S,5R)-3-Aminomethyl-5-methyl-decanoic acid
nPrMgCl, CuCl,, LiCl Cr0;, H,S0,, H,0 ‘,
(S)-citronellyl bromide 2 dhdh g —~ HO»Cnn
THF,O°Ctort VY\N
153 Q 154
9
PR~

LiCLELN, |

MeyCOCI, THF |,

LiOH, H,0,, o LDA, o “

HON THF, H.0 BrCH,COyBu % {,Yv\/
COytBu (ET’ THF, 18 <Clott pp i
Ph” * CO,Bu ’ Ph
157 156 | 155 |
lBH3SM2, THF _
TsCl, EtyN, DMAP, NaN3, DMSO, "
HO'\Q/\/\/ CHyCh - TO (Y 22‘1(_3___..N3’\(;(\’_V .
0,tBu CO,1Bu 0,8y
158 159 160

5% Pd/C, THF, H, 1

N QA 3NHCI HN T

CO,H 50 C COztBu

Example 15 161

(R)-2,6-Dimethylundec-2-ene 153 ‘
A procedure similar to the preparation of (S)-2,6-dimethyl-non-2-ene 119
5 was used giving 153 as a colorless oil (20.16 g, 98%). IH NMR (400 MHz, |
CDCl3) 6 5.10-5.06 (m, 1H), 2.10-1.89 (m, 2H), 1.66 (s, 3H), 1.58 (s, 3H),
1.34-1.23 (m, 4H), 1.15-1.06 (m, 2H), 0.88-0.81 (m, 11H). |
(R)-4-methylnonanoic acid 154
(R)-2,6-Dimethylundec-2-ene 153 (10.03 g, 55.03 mmol) was dissolved in I‘
10 - acetone (270 mL) and cooled to 0°C. J ones reagent (CrO3/H7SO4) (2.7 M,
120 mL) was added dropwise, and the reaction allowed to warm to room
temperature over 18 hours. The reaction was poured on to water/NaySO4
(200 mL), and the aqueous layer extracted with ethyl acetate (4 x 100 mL). The
combined organics were dried over MgSOy, filtered and rotovapped to give an oil.

15 The crude oil was dissolved in CH,Cly (400 mL) and cooled to -78°C. Ozone was

1
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bubbled into reaction until blue tq"remove traces of the impurity (6E)(3 S)-3,7-
dimethylocta-1,6-diene. Dimethylsulfide (5 mL) was added, and the reacti(;n
stirred at room temperature for 2 hours. The solvent was removed, and the crude
material chromatographed on silica eluting with 20% EtOAc/hex to give oif_v. The
oil was dissolved in ether (100 mL) and extracted with 10% NaOH (2 x 25 1}1L).
The aqueous layers were combined and extracted with ether (50 mL). The
aqueous layer was cooled to 0°C and acidified with HCI. The acidic layer was

extracted with EtOAc (3 X 100 mL), and the combined extracts dried over ‘
MgSO0y, filtered and rotovapped to give 154 as an oil (6.86 g, 54%). 3¢ NMR
(400 MHz, CDCl3) 6 2.40-2.25 (m, 4H), 1.70-1.62 (m, 2H), 1.47-1.11 (m, 8H),
0.87-0.84 (m, 6H); [a]p = -11.4 (cl in CHCI3). |

(4R,5S)-4-Methyl-3-((R)-4-methyl-nonanoyl)-S-phenyl-oxazolidin-2-one 155
Compound 154 (6.504 g, 37.76 mmol) was dissolved in THF (95 mL) and
cooled to 0°C. Triethylamine (19.74 mL, 141.6 mmol) was added dropwise,
followed by dropwise addition of trimethylacetyl chloride (6.98 mL, 56.64 mmol).
The thick white suspension was stirred at 0°C for 90 minutes. LiCl (1.86 g,
41.54 mmol), (4R)-4-methyl-5-phenyl-1,3-oxazolidin-2-one (6.824 g,
38.51 mmol), and THF (70 mL) were added, and the reaction warmed to room
temperature overnight. The solvent was evaporated. The solids were taken up in

EtOALc, filtered off, and washed generously with EtOAc. The filtrate was washed ‘1

'
t

- with water (2 x 50 mL), and brine. The organics were dried over MgSQOgy, ﬁltered,(}

and rotovapped. 'The crude material was chromatographed on silica eluting with

10% EtOAc/hexanes to give 155 as :an oil (10.974 g, 88%). lH NMR (400 MHz, ’T\

CDCl) 8 7.44-7.35 (m, 3H), 7.31-7.26 (m, 2H), 5.66 (4, /= 733 Hz, 1H), 476
(quin, J = 7.03 Hz, 1H), 3.04-2.96 (m, 1H), 2.93-2.86 (m, 1H), 1.74-1.66 (m, 1H),
1.52-1.47 (m, 1H), 1.46-1.36 (m, 2H), 1.27-1.16 (tm, 2H), 0.92-0.87 (m, 8H); [o]p -
= +34.1 (cl in CHCl3). |
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(3S,5R)-5-Methyl-3-((4R,SS)‘4.lmethyl—2—oxo-5—phenyl—oxazolidinei-3-
carbonyl)-decanoic acid tert-butyl ester 156

A procedure similar to the preparation of (3S,SS)-S-methyl-3-((4R,5S)-4-
methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester 122
was followed giving (3S,5R)-5-methyl-3-((4R,5S)-4-methyl-2-oxo-5-phenyl-
oxazolidine-3-carbonyl)-decanoic acid tert-butyl ester 156 as an oil (0.&68 g,
90%). lH NMR (400 MHz, CDCl3) 8 7.41-7.28 (m, SH), 5.63 (d,J=7.33 Hz,

1H), 4.74 (quin, J = 6.84 Hz, 1H), 4.33-4.26 (m, 1H), 2.68 (dd, J= 16.4,9.77 Hz,
1H), 2.41 (dd, J = 16.6, 4.88 Hz, 1H), 1.68 (quin, J = 6.6 Hz, 1H), 1.50-1.32 (m,
10H), 1.28-1.21 (m, 1H), 1.15-1.08 (m, 1H), 0.90-0.86 (m, 9H); MS (APCI) m/z
348 (M+-97, 100%); [oi]p = +18.8 (cl in CHCl3). \

(S)-2-((R)-2-Methyl-heptyl)-succinic acid 4-tert-butyl ester 157

Compound 156 (5.608 b, 12.59 mmol) was dissolved in THF/Hy0
(60 mL/14 mL) and cooled to 0°C. LiOH (1N, 18.89 mL) and HyO9 (35%;‘
4.45 mL, 50.4 mmol) were combined, and then added to the reaction dxopvirise
keeping T <5°C. the reaction was stirred at 0°C for 4 hours, and quenched with
NapSO03 (6.3 g) and NaHSO3 (3.4 g) in 50 mL H2O added dropwise. The réaction

was stirred for 15 minutes, and the layers separated. The aqueous layer was "‘
extracted with EtOAc (3 x 100 mL), and the combined extracts dried over ‘;
MgSO0y4, filtered, and rotovapped to give an oil. The crude material was disséplved

in EtOAc (10 mL) and added dropwise to heptane (250 mL). The suspension was
stirred for 20 minutes, and the solids filtered and washed with heptane. The filtrate
was washed with 60°C HyO (100 mL), dried over MgSOy, filtered, and

rotovapped to give 157 as an oil (3.52 g). the material was used directly in the’
next step. ﬂ

(3S,5R)-3-Hydroxyniethyl-S-methyl—decanoic acid tert-butyl ester 158
Compound 157 (3.52 g, 12.3 mmol) was dissolved in anhydrous THF ‘_
(123 mL) and cooled to 0°C. Borane dimethylsulfide complex (10 M, 3.69 mL) ";

was added dropwise, and the reaction then warmed to room temperature and
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stirred for 1 hour. the reaction was cooled to 0°C, and quenched with MeOH

1

(20 mL) added dropwise. The reaction was stirred for 18 hours, and the sol‘}ent

rotovapped off. The crude material was chromatographed on silica eluting with
20% EtOAc/hexanes to give 158 (2.28 g, 68%) as an oil. IH NMR (400 MHz,
CDCl3) 6 3.65-3.59 (m, 1H), 3.43 (dd, J=11.1,6.96 Hz, 1H), 2.31 (dd, J =‘,_ 14.9,

7.57 Hz, 1H), 2.21 (dd, J=15.1, 5.62 Hz, 1H), 2.06-2.02 (m, 1H), 1.43 (s, SH),
1.40-1.25 (m, 4H), 1.07-1.13 (m, 1H), 1.03-0.96 (m, 1H), 0.86-0.84 (m, 6H); MS
(APCI) m/z 216 (M*-56, 100%). "1
(3S,5R)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-decanoic acid tert-bu.tyl

i
ester 159

Compound 158 (2.27 g, 8.33 mmol) was dissolved in CH7Cl» (30 mIJ)

and cooled to 0°C. Tosyl chloride (1.91 g, 10.0 mmol) and catalytic DMAP were
added, followed by dropwise addition of triethylamine (2.55 mL, 18.33 mmol).
The reaction was then stirred at 0°C for 18 hours. The solvent was rotovapped“off
(removed under reduced pressure), and the crude material washed with EtOAc and
filtered. The solids were washed with EtOAc, and the filtrate washed with 0.5N |
HCI (20 mL), brine (30 mL), dried over MgS0O4, filtered and rotovapped. The I(i)il

was chromatographed on silica eluting with a 5% EtOAc/hexanes gradient to lb%
EtOAc/hexanes to give 159 (3.399 g, 96%) as an oil. |H NMR (400 MHz, |
CDCl3) 8 7.75 (d, J= 8.30 Hz, 2H), 7.31 (d, /= 8.30 Hz, 2H), 3.99 (dd, J = 9.65,

3.54 Hz, 1H), 3.89 (dd, J=9.52, 5.37 Hz, 1H), 2.42 (s, 3H), 2.28 (dd, J = 14.7,
6.23 Hz, 1H), 2.19-2.14 (m, 1H), 2.10 (dd, J= 14.9, 6.35 Hz, 1H), 1.38 (s, 9H),.
1.31-1.17 (m, 3H), 1.08-0.81 (m, 2H), 0.79-0.76 (m, 6H); [e]p =-10.1 (cl in
CHCl3).

t
i

1

(3S,5R)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 160
Compound 159 (3.01 g, 7.05 mmol), sodium azide (1.26 g, 19.40 mmol) ‘\
and DMSO (12 mL) were combined and heated to 60°C for 3 hours. EtOAc

(100 mL) was added to the reaction and filtered. The solids were washed with
EtOAc (20 mL), and the filtrated evaporated. The crude material was
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chromatographed on silica cluting' with 5% EtOAc/hexanes to give 160 as ah oil
(1.86 g, 89%).

(3S,5R)-3-Aminomethyl-5-methyl-decanoic acid tert-butyl ester 161
A solution of compound 160 (1.86 g, 6.25 mmol) in THF (50 mL) was

shaken over 5% Pd/C under hydrogen and pressure for 8 hours with three purges

of hydrogen. The catalyst was filtered off and the filtrate evaportated. The crﬁde

material was chromatographed on silica eluting with methanol to give 161 as ’_an
oil (1.21 g, 71%). 1H NMR (400 MHz, CDCl3) § 2.70 (dd, J = 12.9, 4.40 Hz,
1H), 2.54 (dd, J = 12.7, 6.59 Hz, 1H), 2.26 (dd, J = 14.5, 6.96, 1H), 2.12 (dd, J =

145, 6.47 Hz, 1H), 1.91 (m, 1H), 1.91 (m, 1H), 1.43 (s, 12H), 1.39-1.25 (m, 4H),
1.14-1.07 (m, 1H), 1.03-0.97 (m, 1H), 0.86-0.82 (m, 6H). |

Example 15 (3S,5R)-3-Aminomethyl-5-methyl-decanoic acid

Compound 161 (1.20 g, 4.44 mmol) was heated to 50°C in 3N HCl <.
(30 mL) for 4 hours. The solvent was evaporated, and the oil washed with toluehe,
and evaporated. The crude material was passed through an ion exchange column
(Dowex SOWX8-100, strongly acidic) eluting with water, then 0.5N NH4OH.
Isolate (3S,5R)-3-aminomethyl-5-methyl-decanoic acid as a white solid (0.725 g,
75%): mp = 174-175°C; 1H NMR (400 MHz, CDCl3) 6 2.83 (dd, J=12.69, 4.8é
Hz, 1H), 2.70 (dd, J=13.1, 7.45 Hz, 1H), 2.08 (d, J= 6.59 Hz, 2H), 1.98 (m, 1H),
1.28-1.20 (m, 1H), 1.19-1.09 (m, 2H), 0.99-0.91 (m, 2H), 0.66 (m, 6H); MS ‘
(APCI) m/z 215 (M, 10%), 174 (M+-41, 100%); [o]p = -5.7 (c1.025 in H,0). 1
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Example 16: Synthesis of (3S,5S)-3-Aminomethyl-5-methyl-decanoic aciq
_ .. nPrMgCl, CuCly, LiCl Cr0;, HyS0,, HyO_ ’
(R)-citronellyl bromide THF, 0°C o 1t ?Y\/\(\N HOZC\/\/\/\/
162 9 163
Q hH -
Ph' \~ )I'
LiCl, Et4N, .
Me;COCL THF |
LiOH, H,0,, LDA, ‘
HO' (Y THF, H,0 _BrCH,COtBu 3'9\/\/\/\/
-2 Q
CO,tBu “THF, -18°Ctont .
. Ph’ cozuau Ph’
166 165 164
lBH3SM2, THF ‘,_
TsCl, Et3N, DMAP, NaN,, DMSO, 3
HO'\(E/W CH,Cl, - TSO/\(\-(\N xec . N3/\(;(V\;/
021Bll - CoztBu 02‘B\I .
167 168 169

1

5% Pd/C, THF, H, l {

N O = INHCI HNT (Y ,'

COH 50°C CO,tBu

Example 16 170

(S)-2,6-Dimethyl-undec-2-ene 162
nPropylmagnesium chlonde/ether solution (2.0 M, 228 mL) was cooled to
5 -20°C under a Nj atmosphere. LiCl (3.87 g, 91.25 mmol), CuCly (6.13 g,
45.63 mmol), and distilled THF (456 mL) were combined and stirred for *‘

30 minutes. The LipCuCly solution was added via cannula to the Grignard |
reagent, and the résulting solution stirred for 30 minutes at -20°C. R-(-)-

1

Citronellyl bromide (50 g, 228.1 mmol) was dissolved in THF (60 mL) and added °
10 dropwise to the Grignard solution. The reaction was stirred at 0°C for 1 hour. The :
reaction was cooled to -40°C and quenched with NH4Cl (sat’d, 200 mL) added

dropwise. The layers were separated and the aqueous layer extracted with ether

(3 X 100 mL). The combined organics were dried over MgSO4,’ﬁltered, and '
“ rotovapped to give an oil. The crude material was chromatographed on silica “

15 eluting with hexanes to give 162 as a colorless oil (9.15 g, 22%). 1H NMR (400
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MHz, CDCl3) § 5.10-5.06 (m, 1H), 2.10-1.89 (m, 2H), 1.66 (s, 3H), 1.58 (s, 3H),
1.34-1.23 (m, 4H), 1.15-1.06 (m, 2H), 0.88-0.81 (m, 11H).

1
1

(S)-4-Methylnonanoic acid 163 ‘

Compound 162 (7.97 g, 43.7 mmol) was dissolved in acetone (214 mL)

and cooled to 0°C. Jones reagent (CrO3/H2S0y) (2.7 M, 95 mL) was added

dropwise, and the reaction allowed to warm to room temperature over 18 hours.

The reaction was poured on to water/Na)SO4 (200 mL), and the aqueous layer

extracted with ethyl acetate (4 x 100 mL). The combined organics were dried (;]ver
MgSOy, filtered, and rotovapped to give an oil. The crude oil was |

chroniatographed on silica eluting with hexanes to give 163 as an oil (5.56 g,
74%). IH NMR (400 MHz, CDCl3) § 2.40-2.25 (m, 4H), 1.70-1.62 (m, 2H), 1.47-

1.11 (m, 8H), 0.87-0.84 (m, 6H); MS APCI m/z 170.9 (M—1, 100%).

i

(4R,SS)-4-Methyl-3-((S)-4-methyl-nbnanoyl)-S—phenyl-oxazolidin-2-one 164
A procedure similar to that used to prepare compound 155 was used except

that (S)-4-methylnonanoic acid 163 (5.56 g, 32.27 mmol) was used as a reactant io
give 164 as an oil (10.70 g 100%). 1H NMR (400 MHz, CDCl3) & 7.42-7.34 (m,'{

3H), 7.28 (4, J = 6.59 Hz, 2H), 5.64 (d, J = 7.33 Hz, 1H), 4.74 (quin, J= 6.78 Hz,
1H), 2.94-2.85 (m, 2H), 1.73-1.67 (m, 1H), 1.47-1.43 (m, 1H), 1.39-1.22 (m, 7H);
0.90-0.84 (m, 8H). |

)
)
)

(35,58)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-decanoic acid tert-butyl ester 165

A procedure similar to that used to prepare compound 156 was used to

give 165 as a solid (4.25 g, 61%). MS (APCI) m/z 446 (M*+1, 10%), 390 (M*+-55,.

- 100%, -tBu).

(S)-2-((S)-2-Methyl-heptyl)-succinic acid 4-tert-butyl ester 166
A procedure similar to that used for compound 157 was used except that

ester 165 (8.42 g, 18.89 mmol) was used as a reactant to give 166 as an oil
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(5.81 g). The material was used ditectly in the next step. MS (APCI) m/z 285
(M—1, 100%). '

A procedure similar to that used to prepare compound 158 was used ?xcept
that (S)-2-((S)-2-methyl-heptyl)-succinic acid 4-tert-butyl ester 166 (5.78 g,
20.18 mmol) was used as a reactant to give 167 as an oil (4.18 g, 76%). 1H NMR
(400 MHz, CDCI3)  3.64-3.58 (m, 1H), 3.84-3.42 (m, 1H), 2.28-2.20 (m, lﬁ),

2.09-2.02 (m, 1H), 1.43 (s, 9H), 1.26-1.18 (m, 8H), 1.11-1.04 (m, 2H), 0.87-0.83
" (m, 6H); MS (APCI) m/z 217 (M™-55, 50%, -tBu). |

!

(3S,5S)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-decanoic acid tert-butsvl
ester 168 ,!

A procedure similar to that used to prepare compound 159 was used e:%cept
that (38,5S)-3-Hydroxymethyl-5-methyl-decanoic acid tert-butyl ester 167
(4.164 g, 15.29 mmol) was used as a reactant to give 168 as an oil (4.17 g, 64%).
1H NMR (400 MHz, CDCl3) § 7.75 (d, J = 8.30 Hz, 2H), 7.31 (d, J= 8.30 Hz,

2H), 3.97 (dd, J = 9.52, 4.15 Hz, 1H), 3.90 (dd, /= 9.52, 5.13 Hz, 1H), 2.42 (s,
3H), 2.28, 2.19-2.13 (m, 2H), 1.37 (s, 9H), 1.27-1.01 (m, 11H), 0.85 (t, J=7.08
Hz, 3H), 0.76 (d, J = 6.35 Hz, 3H). ‘

(35,55)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 169
A procedire similar to that used to prepare compound 160 was used excépt

(35,5S)-5-methyl-3-(toluene-4-sulfonyloxymethyl)-decanoic acid tert-butyl cstei_‘

168 (4.155 g, 9.74 mmol) was used as a reactant to give 169 as an oil (2.77 g, {

96%). MS (APCI) m/z 270 (M*-27, 30%, -Np), 214 (M*-87, 100%, -tBuy, -N»). '

1

(3S,5S)-3-Aminomethyl-S-methyl-decanoic acid tert-butyl ester 170 !
A procedure similar to that used to prepare compound 161 was used exce;;t

that (3S,5S)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 169 (2.50 g, "

8.405 mmol) was used as a reactant to give 170 as an oil (1.648 g, 72%). MS ‘

(APCI) m/z 272 (M*+1, 100%).
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Example 14 (3S,5S)-3-Aminomethyl-5-methyl-decanoic acid

A procedure similar to that used for Example 15 was used except tert-Butyl
(3S,5S)-3-(aminomethyl)-5-methyldecanoate 170 (1.6 g, 6.00 mmol) was useci as’
a reactant to give Example 16 as a white solid (72%). MS (APCI) m/z 272 (M‘*}+1,
100%). mp = 174-175 °C; 1H NMR (400 MHz, CD30D) §2.91 (dd, J = 12.9,
3.91 Hz, 1H), 2.83 (dd, J = 12.7, 7.57 Hz, 1H), 2.43 (dd, J = 15.6, 3.17 Hz, 1H), _
2.19 (dd, J=15.6, 8.80 Hz, 1H), 2.08-2.04 (m, 1H), 1.53 (m, 1H), 1.38-1.27 (n’rm,
7H), 1.78-1.03 (m, 2H), 0.90-0.86 (m, 6H), 0.66 (m, 6H); MS (APCI) m/z 216 '
M*+1, 100%), 214 (M-1, 100%); [a]p = +21.4 (c] in MeOH). ‘

Example 17: Synthesis of (3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic °
acid |

" “COOEt OAe
o

177 178 179

— o — )\/(/Br —"——*/k/(/}% l,

180 181 182

example 17
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(S)-2-Benzyl-3-methyl-butan-1-ol 172 ,
Ref. JACS 1997;119:6510. Amide 171.

Large scale procedure for the synthesis of acetic acid (S)-2-benzyl-3-meth){l-
butyl ester 173 from 171 |
A of n-butyl lithium (10 M in hexane, 100 mL, 1000 mmol, 3.9 equiv.) '
was added to a solution of diisopropylamine (108.9 g, 150.9 mL, 1.076 mol, ',
4.20 equiv.) in THF (600 mL), at -78°C. The resulting solution was stirred for l,

10 minutes and warmed to 0°C, and hold at the temperature for 10 minutes.

!

Borane-ammonia complex (31.65 g, 1.025 mmol, and 4.0 equiv) was added in one
portion, and the suspension was stirred at 0°C for 15 minutes, and at 23°C for
15 minutes, and then cooled to 0°C. A solution of amide 171 (86 g, 256.41 mmo!,
1 equiv.) in THF was added to the cold hydride via a cannula over 3 minutes. The
reaction was stirred at 23°C for overnight, then cooled to 0°C. Excess hydride wz;s
quenched by the slow addition of 3N HCI (700 mL). The reaction mixture was J:
diluted with more aqueous HCI (3N, 200 mL), and brine and then extracted with ‘,
ether (4 X 15 mL). The ether solution was concentrated to a small volume, and |
200 mL 2N NaOH was added, and stirred at 23°C for 2.5 hours. More ether was "
added and the layers were separaited; The aqueous layer was saturated with salt ' ‘
and extracted with ether (3 X 200 mL). The combined organic was washed with
brine and dried on sodium sulfate. The residue was flash chromatographed (Pet. )'

ether-25% ether -TEA ) to give alcohol 172, 50 g. NMR (CDCl3) §7.35-7.16 (m, '
5H, CgHs), 3.55 (app. t, 2H, -CHzol:I), 2.71 (dd, 1H, ArCH>CH-), 2.52 (dd, 1H, '
}

ArCH,CH), 1.87 (m, 1H, CHCH(Me), 1.67 (m, 1H, CH(Me)3), 0.98 (d, 3H, CH3)
and 0.96 (d, 3H, CH3). ’|

A sample 3.3 g was saved for characterization and the rest was \
immediately acetylated (triethylamine 50 mL, DMAP 4.6 g, acetic acid anhydride '
32 mL) overnight at room temperatﬁ;e. Work up followed by chromatography on _ |
silica gel eluted with pet ether and then 10% ether in pet ether gave 62 g of 173. |
NMR (CDCIl3) 8 7.30-7.14 (m, 5H, C6H5), 3.98 (m, 2H, -CH70Ac),2.71 (dd,

i
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1H, ArCH,CH-), 2.51 (dd, 1H, ArCH,CH), 1.99 (s, 3H, CH3C=0), 1.82 (m, 1H,
CHCH(Me) and CH(Me)), 0.97 (d, 3H, CH3) and 0.95 (d, 3H, CH3).

b

(S)-Acetoxymethyl-4-methyl-pentanoic acid 174 and (S)-4-Isopropyl-dihyd‘;o-

furan-2-one 175 | |

t

Acetate 173 (15 g, 68.18 mmol) was dissolved in CH3CN (150 mL), ‘)

carbon tetrachloride (150 mL) and HPLC grade water (300 mL) and stirred.
Sodium periodate (262.50 g, 1220 mmol) was added followed by ruthenium
chloride (650 mg, 3.136 mmol). After overnight stirring it was diluted with ether
and water, and filtered through a pad of Celite. The organic portion was separated
and the aqueous phase was further extracted with ether. After drying on
magnesium sulfate the solvent was evaporated. Potassium carbonate (42 g) was :_
added to the residue and refluxed overnight in methanol (250 mL) and cooled to |
room temperature. After evaporation, water was added to dissolve the solid, and ’
conc. HC] was added to bring the pH to 2. Chloroform was added and extracted :
overnight. The organic phase was separated, and aqueous was further extracted
with chloroform. The combined organic extracts were dried, evaporated , and thet
product was purified on a silica gel column and the compound was eluted with
20% ether in methylene chloride. Fractions were monitored by tlc, and spots weré

t

detected with I5/KI solution. Fractions were combined to give 4.6 g of lactone

175.NMR (CDCl3) 8 4.38 (dd, 1H, CH,H,0), 3.93 (app. t, 1H, CH,H,0), 2.54 3
(dd, 1H, CHcHy C=0), 2.23 (m, 2H, CHCH(Me) and CH;Hg C=0), 1.60 (m, 1H
CHMe)y), 0.92 (d, 3H, CH3) and 0.85 (d, 3H, CHy). i"

(3R,4R)-3-Benzyl-4-isopropyl-dihydro-furan-2-one 176

Lithium bis(tﬁmethylsilyl)amide (1.0 M solution in THF, 92 mL, !
92 mmol) was added in 3-5 minutes to a solution of (S)-B-(2-propyl)-y-
butyrolactone 175 (11.68 g, 91.25 mmol) in dry THF 100 mL at -78°C under
100.37 mmol )in dry THF was added rapidly. Stirring was continued for 1.5 hours \
and quenched at -78°C by the addition of a solution of brine followed by ethyl

argon atmosphere. It was stirred for 1 h and a solution of benzyl iodide (21.87 g, - |

4

acetate. The organic phase was separated and the aqueous was further extracted
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with ether. Chromatography on silica gel first eluted with 5% methylene chloric%le
in pet ether, and finally with 10% ether in pet ether gave desired compound | |
11.6 g, 58%. NMR (CDCl3) § 7.19 (m, 5H, CgHs), 4.02 (app. t, 1H, CHaHbO); :
3.87 (dd, 1H, CH,H0), 2.98 (d, 2H, ArCH?), 2.57 (g, 1H, BnCHC=0), 2.05 (r'_n, |
1H, CHCH(Me)», 1.55 (m, 1H, CH(Me)y), 0.81 (d, 3H, CH3) and 0.72 (4, 3H, I'
CH3). "’
(2R,3R)-2-Benzyl-3-bromomethyl-4-methyl-pentanoic acid ethyl ester 177 |

Lactone 176 (6.5 g, 29.8 mmol) was dissolved in abs. ethanol (80 mL) and
cooled in ice bath. Anhydrous HBr was bubbled through the solution for 1 hour |
and stirred at room temperature overnight while maintaining reaction under dry
atmosphere. It was poured onto ice cooled mixture of pet ether and brine. The |
organic phase was separated, and the aqueous was further extracted with pet ether’g _
The combined organic solution was washed repeatedly with cold water and dried.l_

Solvent was removed in vacuo to give crude compound 7.0 g. NMR (CDCl3)

8 7.27 (m, 5H, CgHs), 4.02 (m, 2H, CH3CH,0), 3.70 (dd, 1H, CH,H},Br), 3.55
(dd; 1H, CHaH,Br), 2.97 (m, 2H, ArCH?), 2.83 (q, 1H, BnCHC=0), 2.11 (m, IH,
CHCH(Me)p, 1.97 (m, 1H, CH(Me)), 1.10 (t, 3H, CH3CH,0), 0.96 (d, 3H, ‘1_
CH3) and 0.93 (d, 3H, CH3). "

(2R,3R)-2-Benzyl-3,4-dimethyl-pentanoic acid ethyl ester 178
Bromoester 177 (7.25 g, about 80% pure), in ethanol (100 mL) containing '
triethylamine (3.2 mL) was hydrogenated overnight in the presence of 20% Pd/C ‘
(1.0 g). It was filtered through a pad of Celite, and the cake was washed with ‘
ethanol. Solvent was evaporated, and the residue was taken up in ether, , |
whereupon solid (Et3N.HCI) separated. The solid was removed by filtration. The
filtrate was concentrated, and the procedure was repeated to eliminate all |
hydrochloride salt. Produét was chromatographed on a silica gel column which
was eluted with pet ether to give the desired debrominated compound 3.35 g. ‘
NMR (CDCl3) 6 7.21 (m, 5H, CgHjs), 3.95 (m, 2H, CH3CH,0), 2.85 (m,2H, = '

ArCHy), 2.64 (q, 1H, BaCHC=0), 1.85 (m, 1H, CHCH(Me)), 1.62 (m, 1H,



10

15

20

25

30

RIS

-106- |
CH(Me)y), 1.05 (¢, 3H, CH3CH,0), 0.95 (d, 3H, CH3) 0.84 (d, 3H, CHz3) and
0.82 (d, 3H, CH3). MS gave 290 (M + CH3CN), 249 (M + 1), and others at 203.

t

Further elution with ether gave lactone (2.25 g) that was carried over from

previous step.

[
.-

!
1

Acetic acid (2R,3R)-2-benzyl-3,4-dimethyl-pentyl-ester 179 :
Ethyl ester 178 (3.20 g, 12.85 mmol) was dissolved in anhydrous ether ;ind
cooled in ice bath under inert atmosphere. Lithium aluminum hydride (500 mg,‘l |
13.15 mmol) was added, and the suspension was stirred at room temperature ‘
overnight. Excess LAH was déstroyed by careful addition of ethyl acetate while:
the reaction was stirred in ice bath. Saturated sodium sulfate was added cautiouély
to coagulate the alumina that separated at room temperature as white precipitate."
The reaction mixture was diluted with methylene chloride, and anhydrous sodiux"n

sulfate was added to dry the mixture. After filtration the solution was concentrated
to give an oil 3.0 g.

|
i

The material (3.0 g) was dissolved in dichloromethane (30 mL) and ’,
triethylamine (2.5 mL), DMAP (200 mg), and acetic anhydride (1.5 mL) were
added. It was stirred at room temperature for 3 hours, and diluted with ether. The 2
ether solution was washed with waster, IN HCI, saturated sodium bicarbonate, ’

brine and dried. The solution was concentrated in vacuo to give the acetoxy "

compound 179 3.16 g. NMR (CDCl3) § 7.19 (m, 5H, CgHs), 4.03 (m, 2H, |

i

CH3CH,0), 2.69 (m, 2H, ArCH>), 2.09 (m, 1H, BaCHCH>0), 2.02 (s, 3H, ‘,
CH3C=0), 1.68 (m, 1H, CH3CHCH(Me),, 1.23 (m, 1H, CH(Me),), 0.87 (d, 3H, .
CH3), 0.84 (d, 3H, CH3) and 0.81 (d, 3H, CH3).

(R)-4-((R)-1,2-Dimethyl-propyl)-dihydro-furan-2-one 180 !
To a solution of aromatic compound 179 (5.0 g, 20.16 mmol) in HPLC
grade acetonitrile (60 mL), carbon tetrachloride (60 mL), and water (120 mL) was '

'

added sodium periodate (86.24 g, 403.32 mmol, 20 equiv.), followed by RuCl3 ’]

(414 mg, 10 mol %). The mixture was stirred vigorously overnight at room |

b

temperature, and diluted with methylene chloride (400 mL). The mixture was | ‘,
filtered through a pad of Celite to remove the solid precipitate. The organic
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portion was separated, and the aquéous was further extracted with methylené
chloride. After the combined organic portions concentrated, the residue was
dissolved in ether and applied to a column of Florisil. The compound was eluted
with 3% methanol in ether, evaporated to a paste that was dissolved in methénol
(100 mL). Potassium carbonate (8.0 g) was added, and the mixture was refluxed
for 6 hours. The solvent was evaporated, and the solid residue was dissolvedl', in
water. The pH was adjusted to 2 by the careful addition of concentrated HC1 ;’while
being cooled in ice water bath and stirred. Chloroform (200 mL) was added t‘p the
solution and stirred as such overnight at room temperature. The organic phase was
separated, and the aqueous poﬁion was further extracted with chloroform. After

drying, the solvent was evaporated to give the lactone 180 5.0 g. NMR (CDCII3)
3 4.36 (app. t, 1H, CH;Hp0), 3.85 (app. t, 1H, CH H,0), 2.46 (m, 2H, CH Hy
C=0), 2.13 (m, 2H, CHCH,C=0), 1.60 (m, 1H, CH(Me)»), 1.35 (m, 1H,
CH3CHCH(Me)y), 0.86 (d, 3H, CH3) and 0.72 (t, 3H, CH3).

i
i

i

(3R,4R)-3-Bromomethyl-4,5-dimethyl-hexanoic acid ethyl ester 181
" Lactone 180 (5.0 g) was dissolved in absolute ethanol (25 mL) and ﬂu§hed
with argon. While being cooled in ice water bath, anhydrous HBr gas was bubbled
through the mixture for 45 minutes and allowed to stand at room temperature ].
overnight. The mixture was poured into ice-salt water and hexane. The organic, -
phase was separated, and the aqueous was further extracted with hexane. The
combined organic extract was dried and evaporated. Flash chromatography with
10% ether in pet ether on a silica gel column gave the bromoester 1813.54 g. '
NMR (CDCl3) § 4.14 (q, 2H, CH3H>0), 3.60 (dd, 1H, CH,H,Br), 3.41 (dd, 1H,
CH:Hy, Br), 2.54 (dd, 1H, CHaH,C=0), 2.44 (dd, 1H, CH,H,C=0), 2.22 (m, 1H,
0=CCHCHCH;Br), 1.67 (m, 1H, CHCH3CH(Me)p, 1.37 (m, 1H, CH(Me)»), “*
1.26 (¢, 3H, CH3CH0), 0.94 (d, 3H, CHCH3CH(Me),_ 0.81 (4, 3H, : |
((CH3)2)CHCH3CH) and 0.79 (d, 3H, ((CH3)7)CHCH3CH). ‘

1

(3R,4R)-3-Azidomethyl-4,5-dimethyl-hexanoic acid ethyl ester 182 and '
Example 17 (3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid
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Bromoester 181 (3.54 g, 13.34 mmol), sodium azide (1.04 g, 16.13 @ol)
in anhydrous DMF (8.0 mL) was stirred at room temperature overnight. Water
(16 mL) and hexane were added, the organic portion was separated, and the |
aqueous portion was further extracted with hexane. It was dried and evaporaﬁed to
give azido ester 3.0 g. NMR (CDCIl3) 6 4.14 (q, 2H, CH3H70), 3.48 (dd, 11-1";,
CH,HpN3), 3.21 (dd, 1H, CH:Hy, N3), 2.34 (m 2H, CH,_H,C=0), 2.20 (m, 1H,
0=CCH,CHCH3 N3), 1.60 (m, 1H, CHCH3CH(Me). Compound was subniitted
for hydrogenation (HPL, 66480 x 100). The hydrogenated crude was dissolved in
6N HCI and refluxed overnight. The solvent was evaporated in vacuo the resié;lue
was azeotroped with toluene. The crude was further purified by loading onto an E
ion exchange column chromatography (Dowex 50Wb X 8-100), washed to neti&al

eluent with HPLC grade water followed by elution of compound with 0.5N
NH4OH solution. Crystallization of product from methanol gave 720 mg.

!
. :
]

t

NMR (CD30D) 3 3.04 (44, 1H, CHaHyNHy), 2.82 (dd, 1H, CHHy NH),
2.52 (dd, 1H, CH,H,C=0), 2.40 (dd, 1H, CH,H},C=0), 2.07 (m, 1H, ._
O=CCH)CHCH)NHy), 1.67 (m, 1H, CHCH3CH(Me),, 1.35 (m, 1H, CH(Me)é),
0.97 (d, 3H, CHCH3CH(Me),, 0.88 (d, 3H, ((CH3)2)CHCH3CH) and 0.83 (d,
3H, ((CH3)2)CHCH3CH). [alp -5.3 (¢, MeOH, 1.9 mg/mL). Anal. Caled for "-.

i

C9H19NO7: C 62.39, H 11.05, N 8.08. Found C 62.01, H 11.35, N 7.88. v

MS showed ions at 215 (M + CH3CN), 197 (M + Na‘), 174 (M + HY). Analysi§
of derivative by reverse phase HPLC, Hypersil BDS C1g 5 micron and mobile '

phase 50/50 CH3CN-water containing 0.1%TFA gave 99.93% purity at retentioxi
time of 8.21 minutes. . '

!
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Examples 18-20: Synthesis of 3—Aminomethyl-4-isopropyl-heptanoic acid

0] CN
NH,OAc ‘
>—< + NC/\ ‘ 4 /k/\\ .

H COMe —— CO,Me
PhCH, 61

l RMgBr, THF
MeO,C, '-.

O 1)NaH, THF CN .
NC 2) t-Bu Br-acetate ~

R 07< =< CO,Me
R (

184 R =nPr 183 R=nPr

NaCl, DMSO
H,0, 130°C

NC 0
Ra Ni, MeOH, TEA

07< >
R

185 R =nPr 186 R =nPr

HC], reflux l

CIH-H,N

V.

OH
R ]

1

Example 18 R = nPr
Example 19 R=nBu
Example20R=Et .

t

A

2-Cyano-4-methyl-2-pentenoic acid methyl ester 61 ’
A solution of isobutyraldehyde (30.0 g, 416 mmol), methyl-cyano-acetate |

%

(20.6 g, 208 mmol), ammonium hydroxide (3.2 g, 41.6 mmol) and acetic acid . |
(5.0 g, 83.2 mmol) in 500 mL of toluene is warmed to reflux under a Dean-Stark :

i

209
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trap for 12 hours. The mixture is cooled to room temperature and extracted with

saturated NaHSO3 (3 x 100 mL), saturated NaHCO3 (3 X 100 mL), and 100 mL
of brine. The organic layer is dried over NapSO4, and the solvent is evaporated.

The remaining oil is distilled under high vacuum (0.5 mm Hg, B.P.=1 15-120°C)

to give 28.8 g of 2-cyano-4-methyl-2-pentenoic acid methyl ester 61 as an oil
(90% yield). '

2-Cyano-3-isopropyl-hexanoic acid methyl ester 183 :

A 2.0 M solution of propyl magnesium chloride in Et0 (9.8 mL, "‘
19.6 mmol) is added to a solution of 2-cyano-4-methyl-2-pentenoic acid (3.0 g,
19.6 mmol) in 50 mL of THF which is cooled in an IPA/dry ice bath to -40°C i
under argon. The solution is stirred for 4 hours, and the reaction is quenched bsr
addition of 50 mL of saturated KH>PO4. The THF is evaporated, and the |
remaining oil is chromatographed under medium pressure over silica gel with Qv ‘
50% CHyCly/hexane. Yield = 1.9 g (50%) of 2-cyano-3-isopropyl-hexanoic acid

methyl ester as an oil.

2-Cyano-2-(1-isopropyl-butyl)-succinic acid 4-fert-butyl ester 1-methyl -
ester 184 ' _

A solution of 2-cyano-3-isopropyl-hexanoic acid methyl ester (1.9 g, |
9.6 mmol) in 10 mL of THF is added to a slurry of NaH (washed with hexane,
0.23 g, 9.6 mmol) in 20 mL of THF which is cooled in an ice water bath under |
argon. The solution is stirred for 10 minutes, and t-butyl bromoacetate (2.1 g, |
10.6 mmol) is added. The solution is warmed to room temperature. After

12 hours, the reaction is quenched by addition of 50 mL of saturated KH,PO4 and
the THF is evaporated. The organic products are extracted into Et70 (3 x 50 mL),
and the combined organic layers are dried over MgSO4. The solvent is '._

evaporated, and the remaining oil is chromographed under medium pressure over ‘
silica gel in 25% hexane/CH)Cly. Yield of 2-cyano-2-(1-isopropyl-buityl)-succinic
acid 4-tert-butyl ester 1-methyl ester = 1.3 g (42%) as an oil. |
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3-Cyano-4-isopropyl-heptanoic ;icid t-butyl ester 185 '{

A mixture of 2-cyano-2-(1-isopropyl-butyl)-succinic acid 4-tert-butyi ester
1-methyl ester (1.3 g, 4.2 mmol), NaCl (0.25 g, 4.2 mmol), and HyO (0.15 g,\i

8.3 mmol) in 25 mL of DMSO is warmed to 130°C for 12 hours. The mixturt"; is |

cooled to room temperature and diluted with 100 mL of brine. The organic

1

products are extracted into EtpO (3 X 50 mL). The organic layers are combine%d
and washed with 50 mL of HyO and 50 mL of brine. Drying over NapSO4 and

evaporation of the solvent gives 0.8 g (75% yield) of 3-cyano-4-isopropyl-
heptanoic acid t-butyl ester as an oil. ;,

il

4-(1-Isopropyl-butyl)-2-pyrrolidone 186 ‘
3-Cyano-4-isopropyl-heptanoic acid t-butyl ester (0.8 g, 3.2 mmol) is
reduced under 50 psi of Hp in MeOH containing TEA and Ra Ni. When the

theoretical amount of H» is taken up; the catalyst is removed by filtration, and the.

solvent is evaporated to give 0.6 g (100% yield) of 4-(1-isopropyl-butyl)-2-

pyrrolidone as an oil. ’-,

Example 18: 3-Aminomethyl-4-isopropyl-heptanoic acid ,
4-(1-Isopropyl-butyl)-2-pyrrolidone (0.6 g, 2.3 mmol) is warmed to reflux-
in 50 mL of 6.0 M HCl for 12 hours. The solution is cooled to room temperature' i
and filtered through Celite. The filtrate is evaporated, and the solid remaining is .
recrystallized from MeOH/EtOAc. Yield 0.035 g (6% yield) of 3-aminomethyl-4-".;

isopropyl-heptanoic acid as an HCl salt, mp 160-170°C. IH NMR (CD30D) 5 0.9
(m, 9H), 1.30 (m, 5H), 1.78 (m, 1H), 2.30 (m, 2H), 2.45 (m, 1H), 2.95 (m, 2H).
MS (APCI, CH3CN, H70) 201 (M, 100%).

i

t

Example 19: 3-Aminomethyl-4—isoﬁropyl-octanoic acid

Prepared according to the proéedure of Example 18. Yield = 0.13 g (15%) (
of 3-aminomethyl-4-isopropyl-octanoic acid. mp = 160-170°C. IH NMR '
(CD30D) 6 0.9 (m, 9H), 1.30 (m, 7H), 1.78 (m, 1H), 2.30 (m, 1H), 2.45 (m, 2H), '

i

2.95 (m, 2H). MS (APCI, CH3CN, Hy0) 198 (M-17, 100%), 216 (M, 50%).
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Example 20: 3—Am|nomethyl-4-1$opropyl-hexanonc acid
Prepared according to the procedure of Example 18. Yield=0.11 g. (42%)
of 3-aminomethyl-4-isopropyl-hexanoic acid. mp = 170-180°C. IHNMR |

(CD30D) 5 0.9 (m, 9H), 1.18 (m, 1H), 1.39 (m, 3H), 1.78 (m, 1H), 2.30 (m, 1H),

2.45 (m, 1H), 2.95 (m, 2H). MS (APCI, CH3CN, H0) 188 (M*, 100%).

Example 21

/, ll," "I;

CHO

187 : 188 189

/) e,

4, v, ,"l, . )
© © COH

nZ

H (1v) 4] NH,-HCl

191 Example 21
(i) MeOCCH=PPh3, THF, 40°C; (ii) MeNOy, DBU; (iii) Raney Nickel, Hy, -
MeOH; (iv) Pd-C, MeOH, Hp; (v) 6N HCI

10 Synthesis of the unsaturated ester 188

(S)-(-)-citronellal 187 (2.0 mL, 11.03 mmol) was stirred at 40°C in dry
tetrahydrofuran (30 mL) with methy! triphenylphosphoranylidene acetate (3.69 g,

11.03 mmol). After 8 hours the mixture was cooled to room temperature and i‘

stirred overnight. The solvent was removed in vacuo and the residue stirred with |
15 n-pentane (50 mL). After 1 hour the solid was removed by filtration and the
solvent removed in vacuo to give an oil which was purified by flash |

chromatography (silica, ethyl acetate:heptane 1:9) to give 2.05 g (88%) of 188 as
a clear oil. IH NMR (400 MHz) (CDCl3) 6 0.90 3H, d, J = 6 Hz); 1.12-1.40 (2H, :
m); 1.60 (3H, s); 1.62 (1H, m); 1.68 (3H, s); 2.01 (3H, m); 2.21 (1H, m);

312
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3.73 (3H, s); 5.08 (1H, m); 5.82 (1H, d, J = 16 Hz); 6.94 (1H, m).
MS (CIY) (m/z): 211 (MH™, 75%), 179 (78%), 151 (100%).

IR (thin film) (cm1) v: 1271, 1436, 1728, 2917.

Synthesis of the nitroester 189

The ester 188 (2.02 g, 9.6 mmol) was dissolved in nitromethane (2$ mL)
with 1,8-diazabicyclo[5,4,0Jundec-7-ene (1.44 mL, 9.6 mmol) and stirred ét room
temperature. After 23 hours the mixture was diluted with diethyl ether (150 mL)
and washed with water (50 mL) and then 2N HCI (50 mL). The organic phése was
collected, dried (MgSOy), and the solvent removed in vacuo. The residue Was
purified by flash chromatography (silica, ethyl acetate:heptane 3:7) to give 2.26 g
(87%) of 189 as a clear oil. Note that this and all subsequent compounds are’;

equimolar mixtures of 2 diastereoisomers. 1H NMR (400 MHz) (CDCI3) 6 .

0.90 (2 x 3H, each d, J = 6 Hz); 1.09-1.58 (10H, m); 1.602 (6H, s); 1.685 (6H, s);
1.94 (4H, m); 2.42 (4H, m); 2.66 (2H, m); 3.70 (6H, s); 4.42 (4H, m); |
5.07 2H, m).

MS (CI*) (m/z): 272 (MH™, 90%), 240 (100%), 151 (100%).

IR (thin film) (cm-1) v: 1554, 1739, 2918.

Synthesis of the lactam 191 ;
The nitro ester 189 (2.09 g, 7.7 mmol) was dissolved in methanol (75 rﬁL)

and shaken over Raney Nickel (catalytic, prewashed with water and then ‘

methanol) under an atmosphere of hydrogen gas (39 psi) at 35°C. After 17 houx'js

the mixture was filtered through Celite. The solvent was removed in vacuo to give

an oil. IH NMR showed there had been partial reduction of the double bond so ' "
this was carried on without further purification. A sample of this partial reduced “ ‘v
product (440 mg, 2.1 mmol) was dissolved in methanol (40 mL) and shaken oveij
5% Pd-C under an atmosphere of hydrogen gas. After 18 hours the catalyst was
removed by filtration through Celite to obtain 442 mg (99% from partial reduced
material) as a clear oil which did not need puriﬁcaﬁon. Note that this and all .

subsequent compounds are equimolar mixtures of 2 diastereoisomers. 1H NMR :
(400 MHz) (CDCl3) d: 0.88 (18H, m); 1.04-1.58 (20H, m); 1.96 (2H, m);
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2.40 (2H, m); 2.58 (2H, m); 2.98 (2H, m); (3.45 (2H, m), 5.82 (2H, br s)..
MS (CIF) (m/2): 212 (MH™, 100%). ‘

Synthesis of Example 21 :

The lactam 191 (428 mg, 2.0 mmol) was heated to reflux in 6N HCl
(20 mL). After 5 hours the mixture was cooled to room temperature and w'ashed
with dichloromethane (2 x 10 mL). The aqueous phase was collected and the
solvent removed in vacuo. The residue was dissolved in water (10 mL) and; freeze-
dried to give 382 mg (71%) of Example 34 as a white solid. Note that this
compound is an equimolar mixture of 2 diastereoisomers. 1H NMR (400 Mﬁz)
(dg-DMSO) 5 0.82 (18H, m); 0.95-1.55 (20H, m); 2.05-2.45 (6H, m); ,
2.75 (4H, m); 7.98 (6H, br s). 3
MS (CI*) (m/z): 230 ((MH-HCI], 90%), 212 (100%). ‘
Microanalysis: Calculated for C13HygNO,Cl:

C 58.74; H 10.62; N 5.27.
Found: C 58.46; H 10.50; N 5.33.

To one skilled in the art, the use of (R)-(+)-citronellal would afford

compounds of opposite C5-stereochemistry to Example 21.

214
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CLAIMS
A compound of Formula |
NH .
2 ‘ I
rl

or a pharmaceutically acceptable salt thereof wherein: ‘
Rlis hydrogen, straight or branched alkyl of from 1 to 6 carbon atoms or
phenyl; l
R2 is straight or branched alkyl of from 1 to 8 carbon atoms,
straight or branched alkeny!l of from 2 to 8 carbon atoms,
cycloalkyl! of from 3 to 7 carbon atoms, |
alkoxy of from 1 to 6 carbon atoms,
- alkylcycloalkyl,
- alkylalkoxy,
- alkyl OH,
- alkylphenyl,
- alkylphenoxy, .
- phenyl or substituted phenyl; and

Rlis straight or branched alkyl of from 1 to 6 carbon atoms or phenyl 1"
when R2 is methyl.

A compound according té Claim 1 wherein R1 is hydrogen, and R2 is
alkyl.

1

A compound according to Claim 1 wherein R! is methyl, and R2 is a.lkylg

A compound according to Claim 1 wherein R1 is methyl, and R2 is methyl
or ethyl.

A compound according to Claim 1 and selected from:

2
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3-Aminomethyl-S—r‘hethylheptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;
3-Aminomethyl-5-methyl-nonanoic acid;
3-Aminomethyl-5-methyl-decanoic acid;
3-Aminomethyl-5-methyl-undecanoic acid;
3-Aminomethyl-5-methyl-dodecanoic acid;
3-Aminomethyl-5-methyl-tridecanoic acid;
3-Aminomethyl-5-cyclopropyl-hexanoic acid,;
3-Aminomethyl-5-cyclobutyl-hexanoic acid;
3-Aminomethyl-5-cyclopentyl-hexanoic acid;
3-Aminomethyl-5-cyclohexyl-hexanoic acid;
3-Aminomethyl-5-trifluoromethyl-hexanoic acid;

3-Aminomethyl-5-phenyl-hexanoic acid;
3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(3-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(4-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(2-methoxyphenyl)-hexanoic acid;
3-Aminométhyl-S-(B-methoxyphenyl)-hexanoic acid;

3-Aminomethyl-5-(4-methoxyphenyl)-hexanoic acid; and

3-Aminomethyl-5-(phenylmethyl)-hexanoic acid.

A compound according to Claim 1 and selected from:
(3R,4S)3-Aminomethyl-4,5-dimethyl-hexanoic acid;
3-Aminomethyl-4,5-dimethyl—hexanoic acid;
(3R,4S)3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
(3S,4S)3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(3R,4R)3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
3-Aminomethyl-4-isopropyl-hexanoic acid;
3-Aminomethyl-4-isopropyl-heptanoic acid;
3-Aminomethyl-4-isopropyl-octanoic acid;
3-Aminomethyl-4-isopropyl-nonanoic acid;

3-Aminomethyl-4-isopropyl-decanoic acid; and
3-Aminomethyl-4-phenyl-5-methyl-hexanoic acid.

316
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A compound according t¢g Claim 1 and selected from: |

(3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid. |

A compound according to Claim 1 and selected from:

(3S,5R)-3-Aminomethyl-5-methyl-octanoic acid.

A compound according to Claim 1 and selected from:

(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid. |

A compound according to Claim 1 and selected from:

(3S,5R)-3-Aminomethyl-5-methyl-decanoic acid.

A compound according to Claim 1 and selected from: i

(3S,5R)-3-Aminomethyl-5-methyl-undecanoic acid. ‘

A compound according to Claim 1 and selected from:

(3S,5R)-3-Aminomethyl-5-methyl-dodecanoic acid.

A compound according to Claim 1 and selected from: |
(38,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid; ‘
(3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid; 1
(3S,5R)-3-Aminomethyl-5,7-dimethyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5,10-dimethyl-undecanoic acid;
(3S,5R)-3-Aminomethyl-5,8-dimethyl-nonanoic acid; |
(35,5R)-3-Aminomethyi-6-cyclopropyl-5-methyl-hexanoic ac('id;
(38,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acic%l;
(3S,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
(38,5R)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(3S,SR)-3-Aminomethyl-?-cyclobutyl-S-methyl-heptanoic acid;

(3S,5R)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;

(3S,5R)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acifi;
(38,5R)-3-Aminomethyl-8-cyclopropyl-S-methyl-octanoic acid;
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K] S,SR)-3-Aminor_hcthyl-&cyclobutyl-5-methyl~octanoic acid;
(3S,5R)-3-Aminomeihyl—8-cyclopentyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
(38,5S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid; -
(35,55)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid; '
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-9-fluoro-5-methyl-nonanoic acid; :
(38,58)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid,;

@3 S,5R)-3-Aniinomethyl-S,8,8-triﬂuoro-5-methyl-octanoic acid.

A compound according to Claim 1 and selected from: “

(3S,5S)-3-Aminomethyl-5-methoxy-hexanoic acid;
(3S,5R)-3-Aminomethyl-8-hydroxy-5-methyl-octanoic acid;
(3S,5S)-3-Aminomethyl-5-ethoxy-hexanoic acid; i
(35,5S)-3-Aminomethyl-5-propoxy-hexanoic acid; ’
(3S,55)-3-Aminomethyl-5-isopropoxy-hexanoic acid;
(3S,58)-3-Aminomethyl-5-tert-butoxy-hexanoic acid;
(35,5S)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(2-fluoro-ethoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-5-(3,3,3-trifluoro-propoxy)-hexanoic acid;
(3S,SS)—3-Aminomethyl-S-phenbxy-hexanoic acid; ’
(3S,5S)-3-Aminomethyl-5-(4-chloro-phenoxy)-hexanoic acid;
(:%S,5S)—3-Aminome_thyl-5-(3-chloro-phenoxy)—hexanoic acid; "l
(3S,5S)-3-Aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-5-(4-fluoro-phenoxy)-hexanoic acid;
(3S,55)-3-Aminomethyl-5-(3-fluoro-phenoxy)-hexanoic acid;
(3S5,5S)-3-Aminomethyl-5-(2-fluoro-phenoxy)-hexanoic acid; '
(3S,5S)-3-Aminomethyl-5-(4-methoxy-phenoxy)-hexanoic acid; 1
(38,5S)-3-Aminomethyl-5-(3-methoxy-phenoxy)-hexanoic acid; "‘
(3S,5S)-3-Aminomethyl-5-(2-methoxy-phenoxy)-hexanoic acid; '
(3S,58)-3-Aminomethyl-5-(4-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(3-nitro-phenoxy)-hexanoic acid;
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3 S,5S)-3-Aminorﬁethyl-S-(2-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-hydroxy-5-methyl-hexanoic acid;;
(3S,5S)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-6-ethoxy-5-methyl-hexanoic acid; -
(38,5S)-3-Aminomethyl-5-methyl-6-propoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-isopropoxy-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-tert-butoxy-5-methyl-hexanoic ac"_id;
(3S,5 S)-3-Aminomethyl-6-ﬂuoromethoxy-5-methyl—hexanoié acid;
(38,5S)-3-Aminomethyl-6-(2-fluoro-ethoxy)-5-methyl- Y'

+

hexanoic acid;

-
¢

(35,5S)-3-Aminomethyl-5-methyl-6-(3,3,3-trifluoro-propoxy)
hexanoic acid; ' {

(3S,5S)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid; -

(3S,5S)-3—Aminomethyl-6-(4-éhloro-phenoxy)-5-methyl—
hexanoic acid; “

(3S,5S)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-
hexanoic acid;

(3S,5S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl- ‘
hexanoic acid;

(38,5S)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-
hexanoic acid; '

(38,55)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl- !'
hexanoic acid;

(35,55)-3-Aminomethyl-6-(2-fluoro-phenoxy)-5-methyl- ‘
hexanoic acid;

@3 S,SS)-3-Aminométhyl-6-(4-methoxy-phenoxy)-5-methyl-
hexanoic acid; '

(38,55)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-
hexanoic acid;

(35,58)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-

hexanoic acid; »

(38,58)-3-Aminomethyl-5-methyl 6-(4-trifluoromethyl-phenoxy)- B

hexanoic acid; “
}
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(3S,55)-3-Aminométhyl-5-methyl 6-(3-trifluoromethyl-phenoxy)-

hexanoic acid;

(3S,55)-3-Aminomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-
hexanoic acid; 1

(3S,5S)-3-Aminomethyl-5-methyl 6-(4-nitro-phenoxy)- ’
hexanoic acid; |

(3S,55)-3-Aminomethyl-5-methyl 6-(3-nitro-phenoxy)-
hexanoic acid;

(3S,5S)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-
hexanoic acid; -

i
i
i
!
)
|
}

(3S,5S)-3-Aminomethyl-6-benzyloxy-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid;
(38,5S)-3-Aminomethyl-7-ethoxy-5-methyl-heptanoic acid; ‘
(3S,58)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid; '
(3S,5S)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acici;
(3S,5S)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(3S,58)-3-Aminomethyl-7-fluoromethoxy-5-methyl- »
heptanoic acid; f
(3S,55)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl- '
heptanoic acid; '

i

(3S,55)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)- ‘._
heptanoic acid; ' '
(3S,5 S)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;i._
(38S,5S)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid; '
3 S,SS)-3-Aminometixyl-,7-(4-chloro-phenoxy)-5-methyl- I
heptanoic acid; ‘
(3S,5S)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-
heptanoic acid;
(3S,5S)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-
heptanoic acid; ‘
(3S,5S)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-
heptanoic acid;
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(3S,5S)-3-Aminon"xethyl—7-(3-ﬂuoro-phenoxy)-S-methyl-
heptanoic acid;

(3S,5S)-3-Aminomethyl-7-(2-fluoro-phenoxy)-5-methyl-
heptanoic acid;

]

(3S,5S)-3-Aminomethyl-7-(4-methoxy-phenoxy)-5-methyl- |
heptanoic acid; ‘

(3S,58)-3-Aminomethyl-7-(3- methoxy-phenoxy)-5-methyl- '

heptanoic acid; ‘

(38,58)-3-Aminomethyl-7-(2- methoxy-phenoxy)-5-methyl- |
heptanoic acid;

(3S,55)-3-Aminomethyl-5-methyl-7-(4-trifluoromethyl-phenoxy)-
heptanoic acid; '

i

(38,58)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)-
heptanoic acid,;

1

(38,55)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-
heptanoic acid;

(38,5S)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)- :
heptanoic acid; .,

(3S,5S)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)- |
heptanoic acid;

(35,5S)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)- .
heptanoic acid; .
(35,5S)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid; |
(38,5S)-3-Aminomethyl-6-(4-chloro-phenyl)-5-methyl-

hexanoic acid;

(3S,SS)-3-Amjnométhyl-6-(3-chloro-phenyl)—S-methyl- |
hexanoic acid;

(38,58)-3-Aminomethyl-6-(2-chloro-phenyl)-5-methyl- :
hexanoic acid;

(3S,5S)-3-Aminomethyl-6-(4-methoxy-phenyl)-5-methyl- !
hexanoic acid;

(35,5S)-3-Aminomethyl-6-(3 -methoxy-phenyl)-.S-methyl—
hexanoic acid;

22\



10

15

20

25

30

-122-
(38,5S)-3-Aminomiethyl-6-(2-methoxy-phenyl)-5-methyl-

hexanoic acid;

(3S,55)-3-Aminomethyl-6-(4-fluoro-phenyl)-5-methyl-
hexanoic acid;

(3S,55)-3-Aminomethyl-6-(3-fluoro-phenyl)-5-methyl-
hexanoic acid;

(3S,5S)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-
hexanoic acid;

(38,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-
heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-
heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-
heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-S-methyl-
heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-
heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(2-methoxy-phenyl)-5-methyl-
heptanoic acid;

(35,5R)-3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-
heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(3-fluoro-phenyl)-5-methyl-
heptanoic acid;

(3S,5R)-3-Aminométhyl-7-(2-ﬂuoro-phenyl)-S-methyl-
heptanoic acid; ,

(3S,5S)-3-Aminomethyl-5-methyl-hept-6-enoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-oct-7-enoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-non-8-enoic acid;
(E)-(3S,5S)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z)-(3S,SS)—3-Aminomethyl-S-methyl-oct—6-en6ic acid;
(Z)-(3S,5S)-3-Aminomethyl-5-methyl-non-6-enoic acid;

I
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(E)-(3S,5S)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(E)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S,5R)-3-Aminomethyl-5-methyl-dec-7-enoic acid;
(E)-(3S,5R)-3-Aminomethyl-5-methyl-undec-7-enoic acid;
(3S,5S)-3-Aminomethyl-5,6, 6-trimethyl-heptanoic acid; '
(3S,5S)-3-Aminomethyl-5,6-dimethyl-heptanoic acid;

(3S,5S)-3-Aminomethyl-5-cyclopropyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-cyclobutyl-hexanoic acid;
(3S,55)-3-Aminomethyl-5-cyclopentyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-cyclohexyl-hexanoic acid;
(35,5R)-3-Aminomethyl-5-methyl-8-phenyl-octanoic acid;
(38,58S)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;
(35,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
(3R,4R,5R)-3-Aminomethyl-4,5-dimethyl-heptanoic acid; and ;
(3R,4R,5R)-3-Aminomethyl-4,5-dimethyl-octanoic acid. |

i

t
}
}
i

1

i

A pharmaceutical composition comprising a therapeutically effective

amount of a compound according to Claim 1 and a pharmaceutically
acceptable carrier.

1

A method for treating epilepsy comprising administering a thetapeutically

effective amount of a compound according to Claim 1 to a mammal in
need of said treatment.

A method for treating faintness attacks, hypokinesia, and cranial disorder;

)
comprising administering a therapeutically effective amount of a

compound according to Claim 1 to a mammal in need of said treatment. |

325
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A method for treating neurodegenerative disorders comprising
administering a therapeutically effective amount of a compound according

to Claim 1 to a mammal in need of said treatment. ‘

A method for treating depression comprising administering a
therapeutically effective amount of a compound according to Claim 1'to a
mammal in need of said treatment. ‘,

A method for treating anxiety comprising administering a therapeutically
effective amount of a compound according to Claim 1 to a mammal in|

need of said treatment. '

b

A method for treating panic comprising administering a therapeuticallyi

effective amount of a compound according to Claim 1 to a mammal in .
need of said treatment.

+

A method for treating pain comprising administering a therapeutically |
effective amount of a compbund according to Claim 1 to a mammal in
need of said treatment.

i
A method for treating neuropathological disorders comprising \1
administering a therapeutically effective amount of a compound accordixig
to Claim 1 to a mammal in need of said treatment. l

A method for treating sleep disorders comprising administering a '
therapeutically effective amount of a compound according to Claim 1 to a
mammal in need of said treatment. _,
A method for treating IBS and/or gastric damage comprising administering
a therapeutically effective amount of a compound according to Claim 1 to !

a mammal in need of said treatment.

>M
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ABSTRACT

t
!

i

The instant invention is a series of novel mono- and disubstituted 3-propyl
gamma aminobutyric acids of Formula I

R2 CO,H
H,C NH,
Rl
The compounds are useful as therapeutic agents in the treatment of epilepsy,
faintness attacks, hypokinesia, cranial disorders, neurodegenerative disorders, \
depression, anxiety, panic, pain, neuropathological disorders, arthritis, sleep |

P

disorders, IBS, and gastric damage. Methods of preparing the compounds and
useful intermediates are also part of the invention.
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DIVISION DE NUEVAS CREACIONES "
PRIMER EXAMEN DE FORMA ‘

EXPEDIENTE: 00-43067

Practicado el examen juridico de acuerdo con lo establecido en el art. 21 de la Dec:snén
344 se determin6 que esta solicitud de Patente de Invencion:

SI[X ] NO[ 1 NO APL!CABLE [ 1 Present6 los poderes necesarios en
forma correcta (Decision 344, art. 14-a).

SI[X ] NO[ 1 NO  APLICABLE [ ] Acreditd, en forma correcta, la
existencia y representaciéon de la persona juridica solicitante
(art. 14-c de la Decision 344, literal g) del art. 4 del Decreto
117/94).

Si[x] NO[ ] NO APLICABLE [ ] Present6, en forma correcta, el
comprobante de pago por la tasa de presentacion (art. 13-f de
la Decision 344y el Decreto 298 del 17 de febrero de 1999)

SI[X] NO[ 1 EXTEMPORANEAMENTE [ ] Reivindico prioridad, de acuerdo
con lo previsto en el art. 12 de la Decisién 344.

SI[X ] NOI[ 1 NO APLICABLE [ ] Indic6 fuente normativa de reciprocidad
(Decision 344, art. 12; Decreto 117/94, art. 4 literal f).

SIT ] NO[ X] NO APLICABLE [ ]Contiene la copia de la solicitud dé la
cual reclama prioridad (art. 14-b Decisiéon 344).

SI[ ] NO[ X] NO APLICABLE [ ] Contiene la traduccion oficial de las
reivindicaciones de la primera solicitud de patente, avalada por
¢l Ministerio de Relaciones Exteriores (arts. 14-c Decisién 344,
4-¢) Decreto 117/94, Circular externa numero 004 de 1997).
Si[ 1 NO[ X] CUMPLE LOS REQUISITOS JURIDICOS

OBSERVACIONES Y OTROS:

En consecuencia, se conceptua que esta solicitud:

SI[ 1] NO[X] Se ajusta a los aspectos FORMALES indicados en Ia‘s

Decisién 344 y por tanto, '

SI[ 1] NOJ[ X} Se recomienda PUBLICAR el extracto
correspondiente.

Santafé de Bogota, D.C., 12 de Junio del 2000

EXAMINADOR JURIDICO,
202022

Carrera 13 N° 27-00 Pigos 5°y 10°
Conmutador 334 1221-2-3-4
Fax 281 312§

Santafé de Bogota, D.C. - Colombia
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CONCEPTO TECNICO 23
EXPEDIENTE 00 043 067
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1

Practicado el examen de acuerdo a lo establecido en el Art. 21 de la Decision 344 se
determiné que esta solicitud de Patente de Invencion:

SIM NO Contiene la identificacion correcta del inventor (Art.8, Art.13-a).

[]
SIK NO[] Contiene la identificacion correcta del solicitante (Articulo 13-a).
SI¥ NOT]

Contiene el resumen con el objeto o finalidad de la invencién en'forma
correcta (Art.13-e). '

SIM NO[] Contiene el titulo o nombre de la invencidn en forma correcta (Art.13:—b).

SIM NO[] Contiene la descripcion clara y completa de la invencién (Art.13-c).

SIM NO[] Contiene los dibujos correctos (Art.14-c junto con el literal d) del Art. 4 del
Dto. 117 /94).

SIf} NO[] Contiene las unidades de medida en el sistema exigido (Art.14-c Junto con
el Decreto 3464 del 26 de diciembre de 1980). w

SIff NO[] Contiene una o mas reivindicaciones, en forma correcta, que precisen la
materia para la cual se solicita la proteccion mediante la patente (Art.13-d).

SIM NO[] Contiene el extracto y cumple con los requisitos para publicacion (Art‘14-c
junto con el literal ¢) del articulo 4 del Dto. 117 /94).

SI NO[] Contiene el arte final del dibujo caracteristico y cumple con los reqwsltos
(Art.14-c junto con el literal c) del articulo 4 del Dto. 117 /94). ‘

SI NO[] Contiene la tarjeta del Archivo Temético [formato P-104] en forma correcta
(Art.14-c junto con el literal b) del articulo 4 del Dto. 117 /94). !

SIMW NO[] Contiene la tarjeta del Archivo de Propietarios [formato P-105] en forma
correcta (Art.14-c junto con el literal b) del articulo 4 del Dto. 117 /94). .

SIM NO[]CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[] NO K ver hoja(s) anexa(s) '.

Santa Fe de Bogota, D.C., EXAMINADOR TECNICO DE PATENTES
Julio 26 del 2000 202007

[



" Miard,

17 Mayo 2000

Ei Consul General CERTIFICA que el{ia) senor(a}

KATHERINE HARRIS
que autoriza el documento adjunto, ejarcia legalmente en la fecha alli expresada
ias furdiones de  SECRETARIO ESTADO

¥ que la firma ¥ sello que apa;'Ei%.n
en el dotumento como SUYos son fos que Usa ¥ acostumbra en sus actos oficiales.
Ei Consulado no asume responsabilidad alguna por el contenido del
documento,

DERECHOS: Timbre USS
Fondo RBot, US%

CoNSULADO GENERAL DE COLOMBIA

AUTENTICACION No.
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