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ANEXOS ‘l
Comprobante de pago de la tasa de presentécién de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso, Adjunto Copia simpie. Ver expediente No.OG-Oqg. 348}
Documento de cesidn del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. {Resumen, descripcidn, reivindicaciones, dibujos).

Traduccién de la solicitud internacional al castellano. (Resumen, descripcidn, reivindicaciones,
dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

Traduccion del examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacidn de uso de conoccimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de deposito del material biolégico.

Arte final 12 x 12.

De ser el caso, informacion sobre otras solicitudes de patente ¢ titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional
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Solicito la concesidn de la patente,

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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Traduccion oficial del Inglés por WMarlén Neira Castro, resolucién 2117 de]tx\
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE

SMITHKLINE BEECHAM CORPORATiON

PODER DE REPRESENTACION
Bilingie inglés- espaiicl otorgado en Brentford, Middlesex, Inglaterra el 13 de
agosto de 2003 vy firm;do par Peter John Giddings, Apcoderado y Funcionario
autorizado.
"Certificado de Notario De Pinna en espafiol certificando que Peter John Giddings

es apouderado de Smithkline Beecham Corporation, firmado por James Kerr Milligan.

APOSTILLA
(Convencidn de la Haya del 5 de octubre de 1961)
1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
. - Este documento Pablicga
2. ha sido firmado por James Kerr Milligan
3. Quien ejerce funcionés de Notario‘pﬂblico
4, Lleva el sello del Notario piblico
: CERTIFICADO

En Londres
El 14 agosto 2003

Par el Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de ‘1a Mancomunidad
8. No. G229470 .
Gran Sello de la Oficina de Asuntos exteriores y de la Mancomunidad
Firma legible de J. Garbrah- Por el Secretario de Estado

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

5 de octubre de 1961 debe pasar por la seccion consular de la Misién que'

representa el pais.

s traduccion fiel ded inglés, con copia archivo para confrontacidn, Dogotd 21 agoste-03.

Yolulve

Marlen Neira C

MARLEM MEIRA CASTRO
Traductor e Intérprete Oficiol
Inglés - Espofio! - Ingles
Resolucitn No. 2117 del 7 Oct 1987
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YO,V el infrascrito, JAMES KERR MILLIGAN, Notario Pablico de la Ciudad de

. Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado,

CERTIFICO:

RQRUE es auténtica la firma “P. Giddings” suscrita al pie del adjunto Poder, por ser
del pufio y letra del Sefior Don PETER JOHN GIDDINGS, cuya identidad e
consta, Apoderado de la corporacion denominada “SMITHELINE BEECHAM
CORPORATION”, corporacion legahuente constituida y extstente de acuerdo con
las leyes del listado de Pensilvania, listados Unidos de América, con domicilio
social en 1, Franklin Plaza, Philadelphia, Pensilvania 19101, Istados Unidous de

Ainérica;

QUE el citade Seior Don PETER JOHN GIDDINGS esta debida y
sulicientemente autorizado para firmar documentos de esta clase, en virtud del
PPoder otorgado en su favor por la rvefevida Sociedad fechado el 11 de julio de 2002,

copia del cual he tenido a la vista.

Y QUE los objetos para los cuales se otorgd dicho Poder se encuentran dentro de
los objetos o actividades de la citada Sociedad, de acuerdo con la liscritura

Constitutiva y los Iistatutos Sociales, los cuales he tenido a la vista.

Y PARA QUE CONSTE donde y come convenga y fuere necesario expido el

presente Certilicado que firmo y sello en dicha Ciudad de Londres, el dia de hoy

JAMES KERR MILLIGAN
Notario Pablico de Londres, Inglaterra

L,
ooy,

v 31
NOTARIES
DE FINNA
35 Fieendilly Landon W1J OLJ .
Taleyhone:d 44 ()2Y 7208 2300 Focsimile: +44 (020 T20B UOLO DX Nou. 4BG2I Piccaditly 2



: AFOSTILLE
{Hague Convention of 5 October 17965 ! Convention de La Haye du 5 vclobre 1961)

UNITED KINGDOM OF GREA'T BRITAIN AND NORTHERN IRELAND
1. Country: United Kingdom of Great Britain and Northern Ireland
Pays: Reoyaue-Uni de Grande-Bretagne et d'hiande du Nord
This public ducument / Le présent acte public

2. Has been signed by " James Kerr Milligan
a ét¢ sipné par

3. Acting in lhe capacity of Nol:\l:y Public
agissant en gualilé de

4, Bews the seal/stamp of  The Said Notavy Fublic
cst tevéiu du scean/timbre de

Cedtified/Attes(¢
5. at Londow/a Londres 6. thefle 14 Augnst 2003
. 7. Ly Her Majesiy's Principal Secietary of State {or Forcign and Commouwealth Alfairts /

par le Seciétaive d’Etal Principal de Sa Majesté aux Affaises Etiangeies el du Commonwealil.

3. Numbe/sous No G22947U

9. Stamp:
timbre:

10, Signature: 3. Garbrah

L

For the Secieqny of State / Ponr [e Seciéraire d Etat

ITthis document i (v be used in a countiy which is wot paity to the Itague Convention of 5 October 1961,
it shoutd be presented Lo the consular section uf the mission repr esenting that connlry.
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BoGOTA, CoLOMBIA
TELEPHONE: +57-1 638-6200
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www.olarleraisbeck.com

Power of Attorpey

The undersipoed,

domiciled in

Poder

El suscrito,

Smithi<line Beecham Corporation

dumiciliado en

~ One Franklin Plaza, P Q Box 7929, Philadelphia, PA 19101, Uniled States of America

by meaus of these preseuts hereby grants to Carlos
R. Qlarte, J. Ian Raisbeck and Ana
Maria Frieri full and sufficient Power of
Atlomey to {ile, prosevute, obiain, defend and
cnfurce any and all of the company’s Patents,
Ultitity Models and Industrial Designs in the
Republic of Colonibia, to which end it emupowers
tliein to take all steps necessary before any
administrative or judicial authority of any ¢lass for
the vbjects stated, to file pelitions, appeals, replies
and oppositions, pay taxes and annuilies, request
testitonies, receive documenis and securitics,
abandon applications and collect refunds. Sufficient
power is liereby grauted to receive notifications on
behalf of the Company, to confer powers on those
who are tu represeat the company judicially and
extrajudicially, to answer in cowt in the matter of all
claims and demands that may be presented in
connection with the objects staled, giving them
likewise power to substituie these presents and
revoke such subslitutions,

Stgnature/Firma:

pot tedio del presente vtorga a Carlos 1A,
Olarte, J. 1an Raisbeck y Aua Maria
I'rieri puder especial, awplie y sulicientc para
presentar, trainitar, obteuner, defender y bacer
respetar todas y cualquicra de Palentes, Modelos
de Utilidad y Diseiios Industriales de la
coinpafila en la Repiblica de Coloinbia, a cuyo
cfecto lus faculla para dar todos los pasos
uecesarios anie cualquier autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lv encomendado, elevar solicitudes, apelacioncs,
respuestas y oposiciones, pagar itnpuestos y
anuvalidades, solicitar testimonios, recibir
documeittos y valores, desistir y percibir. Se
concede poder baslante para recibir notificaciones
a punbre de la cownpaiiia, olorgar poderes a
quieiies vayan a representar a la compaflis judicial
y extrajudicialmente, responder en juiciv a lodas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, ddndoles
asimismo faculiad para sustituir el presente y
revocar dichas sustituciones.

]

5t

Peter J olu@D[NGS |‘s Attormey and Authorised Official

Dare/Fecha: 13 August 2003

City,Country/Ciudad,Pais: Brentford, Middlesex, Eugland
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(57) Abstract: There are provided according
to the invention novel compounds of formula
(I or a pharmaceutically acceptable salt
thereof: (I) wherein: X represents a nitrogen
atom; Y represents -C(H;)-, (-C(Hjy)-),
-S(0p- or -C(=0)-; 7 represents -C(Hy)-,
-S(09)-, -N(R‘)-, or an oxygen or sulphuor
atom; A represents hydrogen or -CH,OH;
R’ represents  hydrogen, Cig lalky], Cis
alkoxy, -COR7 or -SO2R7; R rcpresents
halogen, Cyq alkyl, C, alkoxy, =0, haloC, ¢
alkyl, haloC, ¢ alkoxy, hydroxyl or -CHQOHé
m represents an integer from 0 o 3; R
represents halogen, =0, C;.qalkyl (optionally
Substilugcd by one or more hydroxyl groups),
-COOR’, -CONR'R', C;, alkoxy, haloC,¢

(R°),

alkyl, haloC,.salkoxy or Ci4 alkyloC, ¢ alkyl; n represents an integer from 0 to 3; p and q independently represent an integer
from 0 to 2; R™ represents an -aryl, -heteroaryl, -heterocyclyl, -aryl-aryl, -aryl-heteroaryl, -aryl-heterocyclyl, -heteroaryl-aryl,
-heteroaryl-heteroaryl. -heteroaryl-heterocyclyl, -heterocyclyl-aryl, -heterocyclyl-heteroaryl or -heterocyclyl-heterocyelyl group,

all of which may be optionally substituted by one or more (e.g.

more hydroxyl groups?, Csgcycloalkyl, C;_ﬁgalkoxy, hydroxyl, haloC_ galkyl, haloC, ¢ alkoxy, cyan70,8~S-C,.5 alkyvl, ESO-C,. alkyl
R’, -NR'COC, 4 alkyl, -NR'SO -C,.Gallscy], Cigalkyl-NR'R', -OCONR R, -NR'CO,R

7

-50,-C ¢ alky!, <COR’, -CONR'R®, -NR

1, 2 or 3) halogen, C,; alky! (optionally substituted by one or
]

or «SOZNR7R groups; R* and R® independently represent C,¢alkyl, or R and R™ together with the carbon atom to which they are
O attached may together form a Cy geycloalkyl graup: R6 represents halogen, C, 4 alkyl, Cagcycloalkyl, C, ¢ alkaxy, haloC, ¢ alkyl

or haloC,¢ alkoxy; s represents an integer from 0 to 4: R and R
or salvates thereof,

independently represent hydrogen, C,.¢ alkyl or C;gcycloalkyl;

S
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PYRIDINE DERIVATIVES AND THEIR USE IN THE TREATMENT OF PSYCHOTIC DISORDERS

The present invention relates to novel nitrogen containing bicyclic derivatives having
pharmacological activity, processes for their preparation, to compositions containing them
and to their use in the treatment of psychotic disorders, in particular schizophrenia.

WO 2005/002577 (F. Hoffrmann-La Roche AG) describes a series of pyridine derivatives
which are clamed to be dual NK1/NK3 antagonists for treating schizophrenia.

The present invention provides, in a first aspect, a compound of formula (1) or a
pharmaceuticailly acceptable salt thereof:

(R )m*f\l((ﬂ )a
(CHak

(CHZ"’\/ 2 0 (R)

wherein:

X represents a nitrogen or sulphur atom;

Y represents -C(H,)-, (-C(H,)-}2, -S{0;)- or -C(=0Q)-;

Z represents -C(H,)-, -S(0,)-, -N(R?)-, ar an oxygen or sulphur atom;

R? represents hydrogen, Cy. alkyl, C,¢ alkoxy, -COR’ or =SO,R’;

R' represents halogen, C,.s alkyl, C,¢ alkoxy, =0, haloC, alkyl or haleC, s alkoxy;

m represents an integer frem 0 to 3;

R? represents halogen, =0, Cy, alkyl (optionally substituted by one or more hydroxyl
groups), -COOR’, -CONR'R®, C,.5 atkoxy, haloC, alkyl or haloC,5 alkoxy;

n represents an integer from 0 to 3;

p and q independently represent an integer from 0 to 2;

R® represents an —aryl, -heteroaryl, -heterocyclyl, -aryl-aryl, -aryl-heteroaryl, -aryl-
heterocycly!, -heteroaryl-aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyclyl-
aryl, -heterocyclyl-heteroaryl or —~heterocyclyl-heterocyclyl group, all of which may be
optionally substituted by one or more (e.g. 1, 2 or 3) halogen, C,¢ alkyl, C;5 cycloalkyl, Cig
alkoxy, hydroxyl, haloC,.s alkyl, haloC, s alkoxy, cyano, -S-C,; alkyl, -SO-C,.4 alkyl, -SO,-
C.s alkyl, -COR’, -CONR’R®, -NR'R®, NR'COC, ¢ alkyl, NR'SO,-C, ¢ alkyl, C,5 alkyl-
NR’R®, -OCONR’R?, -NR’CO,R® ar -SO;NR'R® groups;

R* and R® independently represent C, 5 alkyl, or R* and R® together with the carbon atom to
which they are attached may together form a Cy5 cycloalkyl group;

-1-

\O
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R® represents halogen, C, alkyl, Cs cycloalkyl, C,5 alkoxy, haloC, g alkyt or haloC, ¢
alkoxy;

s represents an integer from O to 4;

R’ and R® independently represent hydrogen, C, alkyl or Cs4 cycloalkyl;

or solvates thereof.

In a further aspect the invention provides a compound of formula (1) or a pharmaceutically
acceptable salt thereof:

) )”\jy
CHZ)

H
(C 2);,\/ / o (Re)

wherein:

X represents a nitrogen atom;

Y represents -C(Hz)-. (-C(Hz)-)z, -S(O3)- or -C(=0)-;

Z represents -C(Hy)-, -5(O;)-, -N(R*)-, or an oxygen or sulphur atom;

R? represents hydrogen, C, alkyl, Cy alkoxy, -COR’ or —=SO;R’,

R’ represents halogen, C, alkyl, Cy alkoxy, =0, haloCy alkyl or haloC,. alkoxy;

m represents an integer from O to 3;

R? represents halogen, =0, C, alkyl (optionally substituted by one or more hydroxyl
groups), -COOR’, -CONR'R?®, C,, alkoxy, haloC; 5 alkyl or haloC, ¢ alkoxy;

n represents an integer from 0 to 3;

p and q independently represent an integer from 0 to 2;

R® represents an —aryl, -heteroaryl, -heterocyclyl, -aryl-aryl, -aryl-heteroaryl, -aryl-
heterocyclyl, -heteroaryl-aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterccyclyl-
aryl, -heterocyclyl-heteroaryl or —heterocyclyl-heterocyclyl group, all of which may be
optionally substituted by one or more (e.g. 1, 2 or 3) halogen, C,.g alkyl, C;5 cycloalkyl, Ci.¢
alkaxy, hydroxyl, haloC.¢ alkyl, haloC,s alkoxy, cyane, -S-Cys alkyl, -SO-C.¢ alkyl, -SO»-
Ci alkyl, -COR’, -CONR'R?, -NR'R®, NR'CQOC, s alkyl, NR"SO,-C, alkyl, C; alkyl-
NR'R?, -OCONR’R?, -NR’CO;R® or -SO,NR'R® groups;

R and R°® independently represent C,; alkyl, or R* and R® together with the carbon atom to
which they are attached may together form a C 4 cycloalkyl group;

R® represents halogen, C, alkyl, Css cycloalkyl, C, alkoxy, haloC, alkyl or haloC, 5
alkoxy;

s represents an integer from 0 to 4;

R’ and R® independently represent hydrogen, C,; alkyl or Ca.s cycloalkyl;
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or solvates thereof,

in another aspect the invention provides a compound of formula (1) or a pharmaceutically

~ acceptable salt thereof:

. ’”*Lm ,
(CH),

(CHZ)D\/ / 0 (RS)S

wherein:

X represents a mtrogen atom,

Y represents -C(Hz)-, (-C(Hz)-)z, -S(02)- or -C(=0)-;

Z represents -C(H,)-, -S(0,)-, -N{R%)-, or an oxygen or sulphur atom;

A represents hydrogen or -CH,OH;

R? represents hydrogen, C, alkyl, C,s alkoxy, -COR’ or —SO,R’;

R’ represents halogen, C,. alkyl, C,4 alkoxy, =0, haloC,¢ alkyi, haloC, ¢ alkoxy, hydroxyi
or -CH,0H;

m represents an integer from 0 to 3;

R? represents halogen, =0, C alky! (optionally substituted by one or more hydroxyl
groups), -COOR’, -CONR'R?, C, ¢ alkoxy, haloC, ¢ alkyl, haloC,_ alkoxy or C,salkylOC,.
galkyl;’

n represents an integer from Q to 3,

p and q independently represent an integer from 0 to 2;

R® represents an —aryl, -heteroaryl, -heterocyclyl, -aryl-aryl, -aryl-heteroaryl, -aryl-
heterocyclyl, -heteroaryl-aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyclyl-
aryl, -heterocyclyl-heteroaryl or —heterocyclyl-heterocyclyl group, all of which may be
oplicnally substituted by one or more (e.g. 1, 2 or 3} halogen, C, alkyl (optionally
substituted by one or more hydroxyl groups), Css cycloalkyl, Ci.s alkoxy, hydroxyl, haloC, 5
alkyi, haloC, alkoxy, cyano, -S-C alkyl, -S30-C,5 alkyl, -SO,-C, 5 alkyl, -COR’, -
CONR'R®, -NR'R?, -NR’COC, ¢ alkyl, -NR’SO,-C, alky!, C1.¢ alkyl-NR’R®, -OCONR'R?, -
NR’CO,R® or -SO,NR’R® groups;

R* and R® independently represent C, alkyl, or R* and R® together with the carbon atom to
which they are attached may together form a Cs5 cycloalkyl group;

R® represents halogen, C, alkyl, C35 cycloalkyl, C,5 alkoxy, haloC, ¢ alkyl or haloC, g
alkoxy;

s represents an integer from O to 4,

R’ and R® independently represent hydrogen, C, alkyl or Ca4 cycloalkyl;
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or solvates thereof.

The term 'C, alkyl' as used herein as a group or a part of the group refers to a linear or
branched saturated hydrocarbon group containing from 1 to 6 carbon atoms. Examples of
such groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, isabutyl, sec-butyl, tert butyl,
n-pentyl, isopentyl, necpentyl or hexyl and the like.

The term ‘C, alkoxy' as used herein refers to an —0-C, ¢ alkyl group wherein C,.¢ alkyl is
as defined herein. Examples of such groups include methoxy, ethoxy, propoxy, butoxy,
pentoxy ar hexoxy and the like.

The term 'Ca5 cycloalky!’ as used herein refers to a saturated monocyclic hydrocarbon ring
of 3 to 8 carbon atoms. Examples of such groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyi or cyclooctyl and the like.

The term ‘halogen’ as used herein refers to a fluorine, chlorine, bromine or iodine atom.

The term ‘haloC, s alkyl’ as used herein refers to a C,5 alkyl group as defined herein
wherein at least one hydrogen atom is replaced with halogen. Examples of such groups
include fluoroethyi, triflucromethyl or triflucroethyl and the like.

The term ‘haloC,5 alkoxy’ as used herein refers to a C,5 alkoxy group as herein defined
wherein at least one hydrogen atom is replaced with halogen. Examples of such groups
include difluoromethoxy or triflucromethoxy and the like.

The term "aryl’ as used herein refers to a Cg.1> monocyclic or bicyclic hydrocarbon ring
wherein at least cne ring is aromatic. Examples of such groups include phenyl, naphthyl or
tetrahydronaphthalenyl and the like.

The term ‘heteroaryl’ as used herein refers to a 5-6 membered monocyclic aromatic or a
fused 8-10 membered bicyclic aromatic ring containing 1 to 4 heteroatoms selected from
oxygen, nitrogen and suiphur. Examples of such monocyclic aromatic rings include thienyl,
furyl, furazanyl, pyrrolyl, triazolyl, tetrazolyl, imidazalyl, oxazolyl, thiazolyl, oxadiazolyl,
isothiazolyl, isoxazoly!, thiadiazolyl, pyranyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl,
pyridyl, triazinyl, tetrazinyl and the like. Examples of such fused aromatic rings include
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, pteridinyl, cinnolinyl, phthalazinyl,
naphthyridinyl, indolyl, isocindolyl, azaindolyl, indolizinyl, indazolyl, purinyl, pyrrclopyridinyl,
furopyridinyl, benzofuranyl, isobenzofuranyl, benzothienyl, benzoimidazelyl, benzoxazolyl,
benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, benzoxadiazotyl, benzothiadiazolyl and
the like.
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The term ‘heterocyclyl’ refers to a 4-7 membered monocyclic ring or a fused 8-12
membered bicyclic ring which may be saturated or partially unsaturated containing 1 to 4
heteroatoms selected from oxygen, nitrogen or sulphur. Examples of such monacyclic rings
include pyrrolidinyl, azetidinyl, pyrazolidinyl, oxazolidinyi, piperidinyl, piperazinyl,
marphalinyl, thiomorpholinyl, thiazolidinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl,
dioxolanyl, dioxanyl, oxathiclanyl, oxathianyl, dithiany!, dihydrofuranyl, tetrahydrofuranyl,
dihydropyranyl, tetrahydropyranyl, tetrahydropyridinyl, tetrahydropyrimidinyt,
tetrahydrothiophenyl, tetrahydrothiopyranyl, diazepanyl, azepanyl and the like. Examples of
such bicydlic rings include indolinyl, isoindolinyl, benzapyranyl, quinuclidiny!, 2,3,4,5-
tetrahydro-1H-3-benzazepine, tetrahydroisoquinolinyl and the like.

In one embodiment, p and g both represent 1, X represents a nitrogen atom, Y represents -
C(H.)- and Z represents -C(H;)-, for example, the bicyclic moiety attached to the pyridinyl
ring in formula (1) is hexahydropyrrolopyrazinyl (e.g. hexahydropyrrolo[1,2-a)pyrazin-2(1H)-

yl).

In an alternative embodiment, p and q both represent 1, X represents a nitrogen atom, Y
represents (-C(H)-); and Z represents an oxygen atom, for example, the bicyclic moiety
attached to the pyridinyl ring in formula (1) is hexahydropyrazinc-oxazinyl (e.g.
hexahydropyrazino{2,1-c][1,4]Joxazin-8(1H)-yl).

In a further alternative embaodiment, p and q both represent 1, X represents a nitrogen
atom, Y represents -S(0,)- and Z represents -C(H,)-, for example, the bicyclic moiety
attached to the pyridinyl ring in formula {I) is dioxidohexahydroisothiazolopyraziny! (e.g. 1,1-
dioxidohexahydro-5H-isothiazolo[2,3-a}pyrazin-5-yl}.

In a yet further alternative embodiment, p and g both represent 1, X represents a nitrogen
atom, Y represents -C(=Q)- and Z represents -C(H,)-, for example, the bicyclic moiety
attached.to the pyridinyl ring in formula (i} is oxohexahydropyrrolopyrazinyl (e.g. 6-
oxohexahydropyrrolo[1,2-a)pyrazin-2(1H)-yI).

In a yet further alternative embodiment, p represents 1, q represents 2, X represents a
nitrogen atom, Y represents -C(H,)- and Z represents -C(H.)-, for example, the bicyclic
moiety attached to the pyridinyl ring in formula (1) is octahydropyrrolodiazepinyl! {e.g.
octahydro-3H-pyrrolo[1,2-d][1,4]diazepin-3-yl).

in a yel further alternative embodiment, p represents 2, q represents 1, X represents a
nitrogen atom, Y represents -C(H;)- and Z represents -C(H,)-, for example, the bicyclic
moiety attached to the pyridinyl ring in formula (1) is oxahexahydropyrrolodiazepinyl (e.g.
oxohexahydro-1H-pyrrolo[1,2-a)[1,4]diazepin-2(3H)-yi).
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In a yet further alternative embodiment, p and q both represent 1, X represents a nitrogen
atom, Y represents (-C(H,)-): and Z represents -S(Q,)-, for example, the bicyclic moiety
attached to the pyridinyl ring in formula (1) is dioxidohexahydropyrazinothiazinyl (e.g. 2,2-
dioxidohexahydropyrazino{2,1-¢](1,4]thiazin-8(1H)-yl).

In a yet further embodiment, p and q both represent 1, X represents nitrogen, Y represents
(-C(H,)-). and Z represents —N(R")-, for example, the bicyclic moiety attached to the
pyridinyl ring in formula {l) is octahydropyrazinopyrazinyl (e.g. octahydro-2H-pyrazino(1,2-
alpyrazin-2-yl).

In a yet further embodiment, when p represents zero and q represent 1, X represents
nitrogen, Y represents -C(H,)- and Z represents -C(H;)-, for example, the bicyclic moiety
attached to the pyridinyl ring in formula (1) is oxotetrahydropyrroloimidazolyl (e.g.
oxotetrahydro-1H-pyrrolo[1,2-climidazol-2(3H)-yt).

In one embadiment, m represents 0.

In another embodiment, m represents 1.

In one embodiment, when m represents 1, R' represents =0, hydroxyl, -CH,OH.

Ih one embodiment, n represents 0 or 1.

In a further embodiment, when n represents 1, R? represents =Q or C, alkyl (optionally
substituted by one or more hydroxyl groups; e.g. -CH,-OH or CH3,).

In another embodiment, when n represents 1, R? represents C,5alkylOC, . salkyl (eg. -
CH;OCHj3) or haloC, ¢ alkyl {e.g. ~CH,F).

In a yet further embodiment, when n represents 1, R? represents C, alkyl substituted by a
hydroxyl group (e.g. —CHz-OH).

in one embodiment A represents hydrogen.,
In another embodiment A represents —CH,OH.

In one embodiment, p and q either both represent 1 or one of p or q represents 1 and the
other of p or q represents 2. In a further embodiment, p and g both represent 1.

In a yet further embodiment when q represents 1, p represents 0.

In one embodiment, R’ represents C,salkyl (e.g. methyl).
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In one embodiment, when Z represents —N(R")-, R represents hydrogen, C. alkyl, -COR’
or —SOQRT.

In another embodiment, R? represents —COR’.

In another embodiment, R? represents C,salkyl or -SO,R’.

In a yet further embodiment when R?represents -COR’, R’ represents C,salkyl (e.g.
methyl).

In a yet further embodiment when R?represents —-SO,R’, R’ represents C,salkyl (e.g.
methyl).

In one embodiment, R® represents —aryl (e.g. phenyl) mono substituted by a halogen (e.g.

2-chlorine) or C4 alkyl (e.g. 2-methyl) group or —ary! (e.g. phenyl) di substituted by a

halogen (e.g. 4-fluorine) and C,s alkyl (e.g. 2-methyl) group.

In a further embodiment, R® represents —aryl (e.g. phenyl) di substituted by a halogen (e.g.
4-fiuorine) and C,; alkyl (e.g. 2-methyl) group (e.g. 4-fluoro-2-methylphenyl).

In a further embodiment R® represents —aryl (e.g.phenyl) monosubstitued by C,_galkyl
substituted by one or more hydroxyl groups (e.g. ~-CH,OH) or —aryl (e.g. phenyl) di
substituted by a halogen (e.g. 2-chloro-4-fluorophenyl) or a halogen (e.g. 5-fluorine) and a
C..s alkyl (e.g. 2-methyl) group (e.g. 5-fluoro-2-methylphenyl).

In a further embodiment R® represents —heteroaryl (e.g.pyridiny!) monosubstitued by C,.
salkyl (e.g. B-methylpyridin-3-yl)) or —heteroaryl {e.g. pyridinyl) di substituted by a halogen
(e.g. 4-fluorine) and a C,5 alkyl (e.g. 2-methyl) group (e.g. 4-fluoro-2-methylpyridin-3-yl).

In one embodiment, R* and R® both represent C, 5 alkyl (e.g. methyl), or R* and R® together
with the carbon atom to which they are attached together form a Cs5 cycloalkyl (e.g.
cyclopropy!) group. In a further embodiment, R* and R® both represent C, alky! (e.g.
methyl).

In a yet further embodiment R* and R°® together with the carbon atom to which they are
attached together form a Cj 3 cycloalkyl {e.g. cyclopropyl) group.

In one embodiment, s represents 2 and both R® groups are haloC, s alkyl (such as
trifluoromethyl groups, e.g. 3,5-bis(trifluoromethyl)).
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In one embodiment, when p and q both represent 1, X represents a nitrogen atom, Y
represents (-C(H,)-). and Z represents an oxygen atom, n represents 1, R? represents Ci
alkyl substituted by a hydroxyl group, R? represents —aryl di substituted by a halogen and
Ci.6 alkyl group, R* and R® both represent C, alkyl and s represents 2 wherein both R®
groups are haloC, ¢ alkyl.

In one embadiment, when p and q both represent 1, X represents a nitrogen atom, Y
represents (-C(Hz)-); and Z represents -S{O;)-, n represents 1, R? represents C,.s alkyl
substituted by a hydroxyl group, R® represents —aryl di substituted by a halogen and C,
alkyl group, R* and R® both represent C. alkyl and s represents 2 wherein both R® groups
are haloC, alkyl.

In one embodiment, when p and q both represent 1, X represents nitrogen, Y represents (-
C(H.)-): and Z represents —N(R%)-, n represents 1, R? represents C¢ alkyl substituted by a
hydroxyl group, R® represents —aryl di substituted by a halogen and C, alkyl group, R and
R® both represent C,3 alkyl and s represents 2 wherein both R® groups are haloC 4 alkyl.

In a yet further embodiment, p and q both represent 1, n and m both represent 0, A
represents hydrogen, X represents nitrogen, Y represents (-C(H;)-)z, Z represents —N(R?)-,
R® represents —aryl substituted by a halogen and C, alkyl group, R* and RS both represent
C..s alkyl, s represents 2 wherein both R® groups are haloC,. alkyl and R? represents —
COR; wherein Ry is Cq.alkyl.

Compounds according to the invention include examples E1-E33 as shown below, or a
pharmaceutically acceptable salt thereof.

Compounds according to the invention further include examples E34-E40 as shown below,
or a pharmaceutically acceptable salt thererof.

Compounds according to the invention further include examples E41-E104 as shown
below, or a pharmaceutically acceptable salt thererof.

In one embodiment, the invention provides a compound selected from the group consisting
of:

2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-flucro-2-methylphenyl)-6-[(7 5,9a8)-7-
(hydroxymethylihexahydropyrazino[2,1-c][1,4)oxazin-8(1H)-yl}-3-pyridinyl}-N, 2-
dimethylpropanamide,
2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl}-6-[{7 S,9aR)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c]{ 1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide,
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2-[3,5-bis(triflucromethyl)phenyl]-N-{4-(4-fluoro-2-methyiphenyl)-6-[(7 S)-7-(hydroxymethyl)-
2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1 H)-yI]-3-pyridinyl}-N,2-
dimethylpropanamide,
N-(6-[(3S)-8-acetyl-3-(hydroxymethyl)octahydro-2H-pyrazino(1,2-a)pyrazin-2-yl]-4-(4-fluoro-
2-methyiphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)pheny|]-N,2-dimethylpropanamide,
or a pharmaceutically acceptable salt thereof,

In a further embadiment, the invention provides 2-[3,5-bis{triflucromethyl)phenyl]-N-{4-(4-
fluoro-2-methy!phenyl)-6-[(7 S,9aR)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide or a pharmaceutically acceptable salt
thereof.

in a further embodiment, the invention provides N-[6-[(9aS or 9aR)-8-acetyloctahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl}-2-[3,5-
bis(triflucromethyl)phenyl]-N,2-dimethylpropanamide {Enantiomer 2) or a pharmaceutically
acceptable salt thereof, wherein "Enantiomer 2" means a single enantiomer of unknown
absolute stereochemistry prepared according to Example 72 described hereinbelow.

Compounds of formula (1) may form acid addition salts with acids, such as cenventional
pharmaceutically acceptable acids, for example maleic, hydrochloric, hydrobromic,
phosphoric, acetic, fumaric, salicylic, sulphate, citric, lactic, mandelic, tartaric and
methanesulphonic. Salts, solvates and hydrates of compounds of formula (1) therefore
form an aspect of the invention.

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

The subject invention alse includes isotopically-labelled compounds, which are identical to
those recited in fermula (I} and following, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually found in nature. Examples of isotopes that can be
incorporated into compounds of the invention and pharmaceutically acceptable salts
thereof include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, suiphur,
fluorine, iodine, and chlorine, such as 2H, 3H, 11C, 13C, 14C, 15N, 170, 180, 31P, 32P,
358, 18F, 36Cl, 1231 and 1251

Compounds of the present invention and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other isotopes of other atoms
are within the scope of the present invention. Isotopically-labelled compounds of the
present invention, for example those into which radicactive isotopes such as 3H, 14C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e.,
3H, and carbon-14, i.e., 14C, isotopes are particularly preferred for their ease of
preparation and detectability. 11C and 18F isotopes are particularly useful in PET (positron
emission tomography), and 125l isotopes are particularly useful in SPECT (singie photon
emission computerized tomography), all useful in brain imaging. Further, substitution with
heavier isotopes such as deuterium, i.e., 2H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased inr vivo half-life or reduced
dosage requirements and, hence, may be preferred in some circumstances. Isotopically
labelled compounds of fermula | and following of this invention can generally be prepared
by carrying out the procedures disclosed in the Schemes and/or in the Examples below, by
substituting a readily available isotopically labelled reagent for a non-isotopically labelled
reagent.

Certain compounds of formula (l) are capable of existing in steregisomeric forms. It will be
understood that the invention encompasses all geometric and optical isomers of these
compounds and the mixtures thereof including racemates. * indicates a stereocentre of
fixed but unknown stereochemistry i.e. either R or S stereochemistry. Diastereoisomer 1 or
Diasterecisomer 2 means a compound of the invention or an intermediate thereof as a
single diastereoisomer whose absolute configuration at one stereocentre was not
determined. Enantiomer 1 or Enantiomer 2 means a compound of the invention or an
intermediate thereof as a single enantiomer whose absolute configuration was not
determined. Tautomers also form an aspect of the invention.

The present invention also provides a process for the preparation of a compound of formula
(1) or a pharmaceutically acceptable salt thereof, which process comprises: '
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(a) reacting a compound of formula (Il

(m
wherein R®, R*, R®, R® and s are as defined above and L' represents a suitable leaving
group such as a halogen atom (e.q. chlorine}, with a compound of formula (1)

RYLZTVA
Y {R),
X {CHo)

(CH,Jyn _NH
(I

or an optionally protected derivative thereof, wherein R', R%, m, n, p, q, X, Y, Z and A are as
defined above; optionally thereafter followed by

(b) deprotecting a compound of formula (1) which is protected; and
(€} interconversion to other compounds of formula (1).

When p and q both represent 1, X represents a nitrogen atom, Y represents -C(=0)- and Z
represents -C(H,)-, process (a) may be performed in the presence of a suitable base such
as potassium carbonate and a suitable solvent such as DMSO at a suitable temperature,
such as 150-180°C.

When p and q both represent 1, X represents a nitrogen atom, Y represents -C(H;)- and Z
represents -C(H.)-, process (a) may be performed in the presence of a suitable base such
as polassium carbonate and a suitable solvent such as DMSO at a suitable temperature,
such as 180°C by microwave irradiation.

When p and q both represent 1, X represents a nitrogen atom, Y represents -C(H,)- and Z
represents -C(H,)-, n represents 1, R? represents C,. alkyl substituted by a hydroxyl group
(e.g. —=CH,-OH), process {a) may be performed in the presence of a suitable base such as
potassium tertbutoxide or caesiurm carbonate, a suitable solvent such as DMSO, a suitable
catalyst such as bis{dibenzylidengacetone)palladium (0.05eq) a suitable ligand such as
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (0.125eq) at a suitable temperature,
such as 120°C by microwave irradiation; or in the alternative, process a) may be performed
in the presence of a suitable base such as potassium carbonate and a suitable solvent
such as DMSQ at a suitable temperature, such as between 110 and 160°C.

-11-



15

20

25

30

35

40

WO 2007/028654 PCT/EP2006/008845

Alternatively, when p and g both represent 1, X represents a nitrogen atom, Y represents -
C(H,)- and Z represents -C(H3)-, n represents 1, R? represents C, alkyl substituted by a
hydroxyl group (e.g. —CH,-OH), process (a) may be performed on the derivative wherein
the hydroxyl group of R? is protected as an O-TBDMS derivative, in a suitable solvent such
as toluene, in the presence of a suitable catalyst such as bis-tri —tert-butylphosphine
palladium, a suitable base such as aqueous sodium hydroxide and a suitable phase

- transfer catalyst such as aqueous cetyltrimethylammonium chloride at a temperature such

as 80-95°C. This process can be followed by removal of theTBDMS protecting group using
tetrabutylammonium fluoride in a suitable solvent such as THF, or hydrochloric acid in a
suitable solvent such as methanol.

Alternatively, when p and q both represent 1, X represents nitrogen, Y represents —(C(H,)-
)2. Z represents an oxygen atom, -S(O,)- or —=N(R%), n represents 1 and R? represents Ci ¢
alkyl substituted by a hydroxyl group (e.g. -CH,-OH) process (a) may be performed on the
derivative wherein the hydroxyl group of R? is protected as an O-TBDMS derivative in a
suitable solvent such as toluene, in the presence of a suitable catalyst such as bis-tri —tert-
butylphosphine palladium, a suitable base such as aqueous sodium hydroxide and a
suitable phase transfer catalyst such as aqueous hexadecyltrimethylammonium chioride at
a temperature such as 80-95°C. This process can be followed by removal of theTBDMS
pratecting group using tetrabutylammonium fluoride in a suitable solvent such as THF, or
hydrochloric acid in a suitable solvent such as methanol.

Alternatively, when p and q both represent 1, X represents nitrogen, Y represents —(C(H,)-
)2, Z represents an oxygen atom or —-N(R?), n represents 1 and R? represents Ci¢ alkyl or
haloC, g alkyl, process (a) may be performed in a suitable solvent such as toluene, in the
presence of a suitable catalyst such as bis-tri —tert-butylphasphine palladium, a suitable
base such as aqueous sodium hydroxide and a suitable phase transfer catalyst such as
aqueous hexadecyltrimethylammonium chloride at a temperature such as 80-85°C.

Alternatively, when p and g both represent 1, X represents nitrogen, Y represents —(C(H,)-
)o, Z represents —N(R?), n represents 0, m represents 1, and R represents —CH,-OH
process (a) may be performed in the presence of a suitable base such as potassium
carbonate and a suitable solvent such as DMSO at a suitable temperature, such as 150°C.

When p and q both represent 1, X represents a nitrogen atom, Y represents (-C(H;)-), and
Z represents an oxygen atom or when p and g both represent 1, X represents a nitrogen
alom, Y represents -S(0;)- and Z represents -C(H;)-, or when p represents 1, q represents
2, X represents a nitrogen atom, Y represents -C(H;)- and Z represents -C(H;)-, or when p
represents 2, q represents 1, X represents a nitrogen atom, Y represents -C(H.)-, Z
represents -C(H,)-, n represents 1 and R? represents =0, process (a) may typically be
performed in the presence of a suitable base such as potassium carbonate, a suitable
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J

reaction promoter such as copper iodide in a suitable sclvent such as DMSQ at a suitable
temperature such as 150°C by microwave irradiation.

When p represents 1, q represents 1, X represents a nitrogen atom, Y represents -C(Hy)-, Z
represents -C(H.)-, n represents 1 and R? represents =0Q, process (a) may typically be
performed in the presence of N,N'-dimethylethylenediamine, a suitable base such as
caesium carbonate, a suitable reaction promoter such as copper icdide in a suitable solvent
such as dioxane, at a suitable temperature such as 80-120°C.

When p and q both represent 1, m and n both represent 0, X represents a nitrogen atom, Y
represents (-C(H;)-), and Z represents NH, process (a) may be performed in the presence
of a suitable base such as potassium carbonate and a suitable solvent such as DMSO at a
suitable temperature, such as 130°C.

In process {b), examples of protecting groups and the means for their removal can be
found in T. W. Greene ‘Prgtective Groups in Organic Synthesis' {J. Wiley and Sons, 1991).
Suitable amine protecting groups include sulfonyl (e.g. tosyl), acyl (e.g. acetyl, 2',2",2'-
trichloroethoxycarbonyl, benzyloxycarbonyt or t-butoxycarbonyl) and arylalkyl {e.g. benzyl),
which may be removed by hydrolysis {e.g. using an acid such as hydrochloric acid in
dioxan or trifluoroacetic acid in dichloromethane) or reductively (e.g. hydrogenolysis of a
benzyl group or reductive removal of a 2',2",2"-trichloroethoxycarbonyl group using zinc in
acetic acid) as appropriate. Other suitable amine protecting groups include triflucroacetyl (-
COCF;) which may be removed by base catalysed hydrolysis or a solid phase resin bound
benzy! group, such as a Merrifield resin bound 2,6-dimethoxybenzyl group (Ellman linker),
which may be removed by acid catalysed hydrolysis, for example with triflucroacetic acid.

Process (¢) may be performed using conventional interconversion procedures such as
epimerisation, oxidation, reduction, alkylation, nucleophilic or electrophilic aromatic
substitution, ester hydrolysis, amide bond formation or transition metal mediated coupling
reactions. Examples of transition metal mediated coupling reactions useful as
interconversion pracedures include the following: Palladium catalysed coupling reactions
between organic electrophiles, such as aryl halides, and organometallic reagents, for
example boronic acids {Suzuki cross-coupling reactions); Palladium catalysed amination
and amidation reactions between organic electrophiles, such as aryl halides, and
nucleophiles, such as amines and amides; Copper catalysed amidation reactions between
organic electrophiles (such as aryl halides) and nucleophiles such as amides; and Copper
mediated coupling reactions between phencls and boronic acids.

For example, compounds of formula (I) wherein p and g both represent 1, m and n both
represent 0, X represents a nitrogen atom, Y represents (-C(Hz)-), , Z represents N(R?),
and R? represents COR’ may be prepared from compounds of formula (1) wherein p and q
both represent 1, m and n both represent 0, X represents a nitrogen atom, Y represents {-
C(H,)-); and Z represents NH, via acylation using the appropriate acid chioride, in the
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presence of a suitable base, such as triethylamine, in a suitable solvent, such as
dichicromethane. Similarly, compounds of formula (1) wherein p and g both represent 1, m
and n bott represent 0, X represents a nitrogen atom, Y represents (-C(Hz)-)2 ., Z
represents N(R?), and R? represents SO,R’ may be prepared from compounds of formula
(1Y wherein p and g both represent 1, m and n both represent 0, X represents a nitrogen
atom, Y represents (-C(Hz)-); and Z represents NH, via sulfonylation using the appropriate
sulfonyl chloride in the presence of a suitable base, such as triethylamine, in a suitable
solvent, such as dichloromethane. Compounds of formula (1) wherein p and q both
represent 1, m and n both represent 0, X represents a nitrogen atom, Y represents (-C{H;)-
)z . Z represents N(R?), and R® represents Cisalkyl, may be prepared from compounds of
formula (1) wherein p and g both represent 1, m and n both represent 0, X represents a
nitrogen atom, Y represents (-C(H.)-); and Z represents NH, via reductive alkylation
employing the appropriate aldehyde in a suitable solvent, such as acetonitrile, followed by
treatment with sodium triacetoxyborohydride. Compounds of formula (1) wherein p and g
both represent 1, m represents 0, n represents 1, R? represents CysalkylOC galkyl, X
represents a nitrogen atom, Y represents (-C(Hz)-). , Z represents —S(0),-, may be
prepared from compounds of formula (I) wherein p and q both represent 1, m represents 0,
n represents 1, R? represents C,salkyl substituted by one hydroxyl group, X represents a
nitrogen atom, Y represents (-C(Hz)-)2 , and Z represents —S(O),_via alkylation employing a
suitable alkyl halide in the presence of a base, such as sodium hydride, in a suitable
salvent such as THF.

Compounds of formuta (Il) may be prepared in accordance with the methodology provided
in WQ 2005/002577.

Compounds of formula (1ll) wherein p and q both represent 1, m and n both represent 0, X
represents a nitrogen atom, Y represents -S(Q;)- and Z represents -C{H,)- may be
prepared in accordance with the following scheme;

P
E Step (i) [N]\’ Step (ii) P\N/\N o  Stepli) N/jq 0
[ j\,o - N - Kﬁ_'/sgo - H/\)S':O
N " o=?=oo‘§£ 1) (ty

v ©

wherein P’ represents a suitable protecting group such as Boc.
Step (i} typically comprises reacting a compound of formula (iV) with methanesulfonyl

chloride in the presence of a suitable solvent such as dichloromethane and a suitable base
such as triethylamine.
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Step (ii) typically comprises reacting a compound of formula (V) with sec-butyllithium in the
presence of a suitable solvent such as tetrahydrofuran.

Step (iii) typically comprises a deprotection reaction, for example, when P’ represents Boc
said deprotection reaction may typically comprise reacling a compound of formula (VI) with
a mixture of dichlcromethane and trifluoroacetic acid.

Compounds cof formula (I1l) wherein p and g both represent 1, m represents 0, n represents
1, R? represents =0, X represents a nitrogen atom, Y represents -C(H,)- and Z represents -

C(Hz)- may be prepared in accordance with the following scheme:
H

O' o Step (i) O,\;;N’\coom Step (ii) q/):,N

pl}zo HN"coome P’ s
D) (viny (o
wherein P? represents a suitable protecting group such as t-butoxy.

Step (i) typically comprises reaction in the presence of sodium triacetoxyborohydride and a
suitable acid, such as hydrochloric acid.

Step (ii) typically comprises a deprotection reaction, for example, when P?represents t-
butoxy said deprotection reaction may typically comprise reacting a compound of formula
(VIII} with a mixture of dichloromethane and trifluoroacetic acid, followed by purification on
a SCX (Strong Cationic Exchange) silica cartridge and heating the basic methanolic
fractions at a suitable temperature, such as 40°C.

Compounds of formula (1) wherein p and q both represent 1, m represents 0, n represents
1, R? represents =0, X represents a nitrogen atom, Y represents -C(H,)- and Z represents -
C(H.)- may also be prepared in accordance with the following scheme:

H H O H
(\//\ Step (i) C\//\ J\ Step (i) (}L—\
NH N NH
N e A < A — N4

Py 2 A
07 ~p? NS o
(1X) (X) (e
wherein P? represents a suitable protecting group such as t-butoxy.

Step (i} typically comprises reaction with chloroacetyi chloride in the presence of a suitable
base such as N,N-diisopropylethylamine in dichloromethane.

Step (i) typically comprises a deprotection reaction, for example, when P2 represents t-
butoxy said deprotection reaction may typically comprise reacting a compound of formula
(X) with a mixture of dichloromethane and trifluoroacetic acid, followed by purification on a
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SCX (Strong Caticnic Exchange) silica cartridge and heating of the resuiting intermediate
with a base such as sodium carbonate in acetonitrile at a suitable temperature, such as
60°C.

Compounds of formula (lll) wherein p represents 1, q represents 2, m represents 0, n
represents 1, R? represents =0Q, X represents a nitrogen atom, Y represents -C(H,)-'and Z
represents -C(H,)-, or wherein p represents 1, q represents 2, m and n both represent 0, X
represents a nitrogen atom, Y represents -C(H,)- and Z represents -C{H,)-may be prepared
in accordance with the following scheme:

N Step (i) ' Step (ii)
CIH — '
N\
MeG oPHC NHP® Man © MeG o
e e
(X1 NHP HN

(XIty
Step (iii) 1 —

(X1)

Step {iv)

0 =,

H
{1y (1ms
wherein P® represents a suitable protecting group such as Boc.

Step (i) typically comprises reaction with 1,1-dimethylethyl {2-oxoethyl)carbamate in the
presence of sodium triacetoxyborohydride in 8 suitable solvent such as 1,2-dichloroethane.

Step (ii) typically comprises a deprotection reaction, for example, when P®represents Boc,
said deprotection reaction may typically comprise reacting a compound of formula (XI!) with
trifluoroacetic acid in dichloromethane, and then purifying the product on a SCX (Strong
Cationic Exchange) silica cartridge,

Step (iii) typically comprises heating the previous deprotected intermediate in a suitable
solvent such as acetonitrile at a suitable temperature, such as 60°C,

Step (iv) typically comprises the use of borane tetrahydrofuran complex solution at a

suitable temperature, such as 0°C, followed by treatment with an aqueous acid, such as
hydrochloric acid, and purification on a SCX (Strong Cationic Exchange) silica cartridge.
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Compounds of formula (I} wherein p and q both represent 1, m represents 0, n represents
1, R? represents =0, X represents a nitrogen atom, Y represents (-C(H,)-); and Z
represents an oxygen atom may be prepared in accardance with the foliowing scheme:

xXvil
[ Step (] ( [ Step(u) E [ (xviye
o +
TMSCH,N, ‘
P OMe P OCH,SI(CH,), (XVIIP OMe OCH LSICH,),
(XV) (XVIp (xvip
Step (i | OHC S NHP?
@)
Lo sl e ! Vo s (° e lfo
NH OMe I\ OCH SI(CH3)3 OMe OCH,Si(CH,),
(1 NH2 NH, NHP NHF'S
(X1Xp (XIx)e (xXvina {(Xviine

5 wherein P* and P represent a suitable protecting group such as Boc.

Step (i) typically comprises reacting a compound of formula (XV) with a trimethylsilyl
diazomethane solution at room temperature.

10 Step {ii) typically comprises a deprotection reaction, for example, when P*represents Boc,
said deprotection reaction may typically comprise reacting the compounds of formulae
(XV1)® and (XVI)® with trifluoroacetic acid in dichloromethane.

Step (iit) typically comprises reacting the compounds of formulae (XVI1)* and (XVI1)® with N-
15  boc-2-aminoacetaldehyde in the presence of sodium triacetoxyborohydride in a suitable
solvent such as 1,2-dichloroethane.

Step (iv) typically comprises a deprotection reaction, for example, when P°represents Boc,
said deprotection reaction may typically comprise reacting the compounds of formulae

20 (XVIIY and (XVII® with trifluoroacetic acid in dichloromethane, followed by purification on
a SCX (Strong Cationic Exchange) silica cartridge.

Step (v) typically comprises heating at a suitable temperature such as 40°C the compounds
of formulae (XIX)® and (XIX)® in a suitable solvent such as methanol.

25
Compounds of formula (IH) wherein p and q both represent 1, m and n both represent 0, X
represents a nitrogen atom, Y represents (-C({H,)-); and Z represents -S(Q,)- may be
prepared in accordance with the following scheme:
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2 0 0 o)
O _ ’
0=8 o0=$
w oM NOMe K:WOME
€ step (i) N Step (ii N
N P 6 p (ii) H
- . P o (XX11)
(XX) (XX1)

Step (iii) l NHP?/\CHO
?

Step (v) 0= SM Step (iv) J OMe
CY\ K/N\//NH - \

NHP’

(|||)f (XXIV) (XX
wherein P® and P7 represent a suitable protecting group such as Boc.

Step (i) typically comprises reacting a compound of formula (XX) with MCPBA (3-
chloroperbenzoic acid) in dichloromethane.

Step (i) typically comprises a deprotection reaction, for example, when P® represents Boc,
said deprotection reaction may typically comprise reacting the compound of formula (XXI)
with trifluoroacetic acid in dichloromethane.

Step (iii) typically comprises reacting a compound of formula (XXII) with N-boc-2-
amincacetaldehyde in the presence of sodium triacetoxyborohydride in a suitable solvent
such as 1,2-dichloroethane.

Step (iv) typicélly comprises a deprotection reaction, for example, when P’ represents Boc,
said deprotection reaction may typically comprise reacting the compound of formula (XXIlI)
with trifluoroacetic acid in dichloromethane followed by purification on a SCX {Strong
Cationic Exchange) silica cartridge.

Step (v} typically comprises reacting a compound of farmula {(XXIV) with borane
tetrahydrofuran complex solution at a suitable temperature, such as 50°C, followed by
treatment with an aqueous acid, such as hydrochloric acid, and purification on a SCX
(Strong Cationic Exchange) silica cartridge.

Compounds of formula (l11) wherein p and q both represent 1, n represents 0, X represents

a nitrogen atom, Y represents -C(H;)-, Z represents -C(H,)-, m represents 2 and both R’
groups represent fluorine may be prepared in accordance with the following scheme:
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FE gF cF
O’(Nj\ Step (i) o Step (ii) Step (iii)
— N —_— O N —— y
K/N\PB K/N*Pa

N N
et (XXV1) (XxXvi) (1o

wherein P® represents a suitable protecting group such as t-butoxycarbonyl.

Step (i) typically comprises reaction with a suitable base such as lithium
bis(dimethylethylsilyl)amide in a suitable solvent such as THF at a suitable temperature
such as -78°C, followed by a suitable fluorinating agent such as N-
fluorobenzenesulfonimide.

Step (ii) typically comprises a deprotection reaction, for example, when P® represents t-
butoxy carbonyl said deprotection reaction may typically comprise reacting a compound of
formula (XXVI) with a mixture of dichloramethane and trifluoroacetic acid, followed by
purification on a SCX (Strong Cationic Exchange) silica cartridge.

Step {iii) typically comprises reacting a compound of formula (XXVII) with borane
tetrahydrofuran complex solution at a suitable temperature, such as 50°C, followed by
treatment with an agueous acid, such as hydrochloric acid, and purification on a SCX
(Strong Cationic Exchange) silica cartridge.

Compounds of formula (lll) wherein p and g both represent 1, m represents 0, X represents
a nitrogen atom, Y and Z both represent -C(H;)-, n represents 1 and R? represents haloC, 5
alky! (e.g. fluoroethyl) may be prepared in accordance with the following scheme:

(j\ Step (i) [j\\ Step (ii q
N —_— N — - N
DAL e by

HO F F
(XXVII (XXIX) (1

wherein P® represents a suitable protecting group such as benzyl.

Step (i) typically comprises reaction with a fluorinating agent such as DAST
((diethylaminc)sulfur trifluoride) in a suitable solvent such as dichloromethane at a suitable
temperature such as room temperature.

Step (i) typically comprises a deprotection reaction, for example, when P® represents
benzyl said deprotection reaction may typically comprise reacting a compound of formula
(XXIX) with hydrogen in the presence of a suitable catalyst such as palladium on carbon,
followed by purification on a SCX (Strong Cationic Exchange) silica cartridge.
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Compounds of formula (I) wherein p represents_ 0, g represents 1, m represents Q, n
represent 1, R? represents =0, X represents a nitrogen atom and Y and Z both represent -

C(H)-, may be prepared in accordance with the following scheme:
Lt N . N W
~ | 0 (R), . ",m | N
Ny Stee 0) = o (R®),
5 =
R’ | R® R Eul
L0 R3 R4 R5

N
(1 P ONH, | (XXX1)
(XXX) 4 Step (i)
wy
N N N 8
Y | ) R step iy N~ 2N o (R%)
O \ -f— ‘ i
| Y
3 4 r®
i R R . rR® | RY R
(y {(XXx1)

wherein L', R®, R*, R®, R® and s are as defined above and P'® represents a suitable leaving
group such as Boc.

Step (i) typically comprises reaction with 1,1-dimethylethy! 2-(aminomethyl)-1-
pyrrolidinecarboxyiate in a suitabie solvent such as DMSO in the presence of a suitable
base such as potassium carbonate at a suitable temperature such as 180°C under
microwave irradiation.

Step (ii) typically comprises a deprotection reaction, for example, when p'° represents Boc
said deprotection reaction may typically comprise reacting a compound of formula {-) with a
mixture of dichloromethane and trifluoroacetic acid, followed by purification on a SCX
(Strong Cationic Exchange) silica cartridge

Step (iii} typically comprises reacting a compound of formula (XXXI} with triphosgene in the
presence of a suitable base such as triethylamine at a suitable temperature such as room
temperature.

Compounds of formula (1) wherein p and q both represent 1, m represents 0, n represents

1, R? represents ~-CONH,, CO;H or CO;Et, X represents a nitrogen atom and Y and Z both
represent -C(H;)- may be prepared in accordance with the following scheme:
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N
Step {i) = | 0 (R,
x>

an R 0 oy {1y

wherein L', R?, R*, R®, R® and s are as defined above and R represents NH,, OH or OEt.

Step (i) typically comprises reaction with octahydropyrrolo[1,2-a]pyrazine-3-carboxylic acid,
amide or ester in a suitable in the presence of a suitable base such as triethylamine at a
suitable temperature such as 150°C.

Compounds of formula (Ill) wherein p and q both represent 1, X represents nitrogen, Y
represents —(C(H,)-), Z represents an oxygen atom, m represents 0, n represents 1 and R®
represents C,.¢ alkyl subslituted by a hydroxyl group, protected as the TBDMS derivative,
may be prepared according to the following scheme:

o o °
l: Step (i) [ j\ﬂ/ _Step (ii)_ o
” N
OH 0
I}lj\ﬂ/ HN rl\l \ﬁj\ )\/N
- Boc O OMe Boc O 0 :
HCI1 oM 5\
OH
(XXXIV)
(XV) b0 (XXXVI)
lStep i)
o)
[o Step (iv) [
N N
K_/N K./N
SoTBDMS “OH

(I
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Step (i) typically comprises reaction of the carboxylic acid (XV) with the amine of formula
{(XXXV) in a suitable solvent, such as dichloromethane, in the presence of a suitable
coupling reagent such as O-benzotriazol-1-yi-N,N,N',N'-tetramethyluronium
tetraflucroborate (TBTU) and a suitable base, such as diisopropylethylamine at a suitable
temperature, such as room temperature.

Step (ii) typically comprises deprotection of (XXXIV) using a suitable reagent such as
trifluoroacetic acid, followed by purification on a SCX (Strong Cationic Exchange) silica
cartridge and subsequent cyclisation at a suitable temperature, such as 50°C.

Step (iii) typically comprises reduction of (XXXVI) using a suitable reducing agent such as
BH,-THF at a suitable temperature such as reflux.

Step (iv) typically comprises reaction of (Il1)* with tert-butytdimethylsilyl chloride {TBDMSCI)
in a suitable solvent , such as dichloromethane, in the presence of a suitable base, such as
triethylamine at a suitable temperature, such as rcom temperature.

Compounds of formula (lIl) wherein p and q both represent 1, X represents nitrogen, Y
represents —(C(H,)-)z, Z represents an oxygen atom, m represents 0, n represents 1 and R®
represents C.s alkyl may be prepared in an analogous manner to that described above,
starting from the appropriate amine in place of that of formula (XXXV) above.

Compounds of formula (J11) wherein p and q both represent 1, X represents nitrogen, Y
represents —(C(H;)-)2. Z represents -N(R*)-, m represents 0, n represents 1 and R?
represents C, alkyl substituted by a hydroxyl group, protected as the TBDMS derivative,
may be prepared in an analogous manner to that described above when Z represents an
oxygen atom, starting from the corresponding carboxylic acid wherein Z represents N-P"’
and P'' represents a suitable protecting group such as Boc. Compounds of farmula (I1)
wherein R¥ is C,.s alkyl, C,.s alkoxy, -COR’ or —SO,R" may be derived from compounds of
formula (1) when R? is hydrogen at any suitable point in the synthetic sequence, for
example after step (iv), via deprotonation employing a suitable base such as triethylamine
followed by reaction of the resultant anion with R*-L?, wherein L? is a suitable leaving group
such as halogen, under standard conditions, described in many standard organic chemistry
texts, such as 'March’s Advanced Organic Chemistry: Reactions, Mechanisms and
Structure' by Michael B. Smith and Jerry March, fifth edition (Wiley, 2001), incorporated
herein by reference.

Compounds of formuta (Il!} wherein p and g both represent 1, X represents nitrogen, Y
répresenls —(C(H2)-)2, Z represents -N(R?)-, m represents 0, n represents 1 and R?
represents C, 5 alkyl, may be prepared in an analogous manner to that described above
when Z represents an oxygen atom, starting from the corresponding carboxylic acid,
wherein Z represents N-P'" and P"' represents a suitable protecting group such as Boc,
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and the appropriate amine in place of that of formula (XXXV) above. Compounds of formula
(1) wherein R* is Cy alkyl, C, alkoxy, -COR” or —-SO,R” may be derived from compounds
of formula (ill) when R* is hydrogen at any suitable point in the synthetic sequence via
deprotonation employing a suitable base such as triethylamine followed by reaction of the

5 resultant anion with R*L2, wherein L? is a suitable leaving group such as halogen, under
standard conditions, described in many standard organic chemistry texts, such as '‘March's
Advanced Organic Chemistry: Reactions, Mechanisms and Structure' by Michael B. Smith
and Jerry March, fifth edition (Wiley, 2001), incorporated herein by reference.

10 Compounds of formula (Ill) wherein p and q both represent 1, X represents nitrogen, Y
represents —(C(H)-)2, Z represents -S(0,)-, n represents 1 and R? represents C, alkyl
substituted by a hydroxyl group, protected as the TBDMS derivative, may be prepared
according to the following scheme:

S
S
E __Step() _ [ j\”/ _Step (i) [ o
N
N
Boc 0 OMe Boc © O -
OH ~
OH
(XXXVII)
(XXXVII (XXXV) (XXXIX)
1 Step (iii)
0_.,0 0, .0 o, .0
\S/ S ) S
LIV S (
N N ©
N
K/N k:/N O)\_/N
S OTBOMS OH OH
15 (npm {(XXXX)

Step (i) typically comprises reaction of the carboxylic acid (XXXVII) with the amine of
formula (XXXV) in a suitable solvent, such as dichloromethane, in the presence of a
suitable coupling reagent such as O-benzotriazol-1-yl-N,N,N',N-tetramethyiuronium

20  tetrafluoroborate (TBTU) and a suitable base, such as diisopropylethylamine at a suitable
temperature, such as room temperature.
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Step (i) typically comprises deprotection of (XXXVIII) using a suitable reagent such as
trifluoroacetic acid, followed by purification on a SCX (Strong Cationic Exchange) silica
cartridge and subsequent cyclisation under suitable conditions, such as microwave
irradiation.

Step (iii) typically comprises oxidation of (XXXIX) employing a suitable oxidising agent such
as 3-chloroperoxybenzoic acid (m-CPBA), in a suitable solvent such as dichloromethane, at
a suitable temperature, such as room temperature.

Step (iv) typically comprises reduction of (XXXX) using a suitable reducing agent such as
BH3-THF at a suitable temperature such as reflux.

Step (v) typically comprises reaction of (II1)™ with tert-butyldimethylsilyl chloride (TBDMSCI)
in a suitable sclvent | such as dichlorormethanre, in the presence of a suitable base, such
as triethylamine at a suitable temperature, such as room temperature.

Compounds of formula (lil) wherein p and q both represent 1, m represents 0, n represents
1, R? represents =0, X represents a nitrogen atom, Y represents (-C(H,)-), and Z
represents NH may be prepared in accordance with the following scheme:

Bac 0 NHP™ oyo  Boc. % y H O
: Step (i) N’\f,l{
oM _
: WOMe Step (i) k_,N € K/N\//NH
H
NHP'? e
(XXXXI1)
(XXXXII)

wherein P'? represents a suitable protecting group such as Boc.

Step (i) typically comprises reacting a compound of formula (XXXXI} with N-boc-2-
aminoacetaldehyde in the presence of sodium triacetoxyborohydride in a suitable solvent
such as 1,2-dichloroethane.

Step (i) typically comprises a deprotection reaction, for example, when P'?represents Boc,
said deprotection reaction may typically comprise reacting the compound of formula
{(XXXXI1) with trifluoroacetic acid in dichloromethane followed by purification on a SCX
(Strong Cationic Exchange) silica cartridge, followed by cyclization.

Compounds of formula (Ill) wherein p and q both represent 1, m and n both represent 0, X
represents a nitrogen atom, Y represents (-C(H;)-); and Z represents NH may be prepared
from compounds of formula (ill)" via reduction with a suitable reducing agent such as
borane-THF, at elevated temperature, such as 75°C, in a suitable solvent, such as THF,
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Compounds of formula (11I} wherein p and q both represent 1, m represents 1, n represents
0. R represents hydroxyl, X represents a nitrogen atom, Y represents -C(H.) and Z
represents -C(H;) may be prepared in accordance with the following scheme:

OH
OH OH

step () CB“CO Mo Step (i) o
E>——COZMe _"6"_" N "¢ O«w’(
N N
H Hel o }j %/NH
o)

ct O oxxxv)
(XXXXI1) (XXXXIV) )
step (iil)
OH

M
(Il

Step (i) typically comprises reacting a compound of formuta (XOOCXIIN) with chloroacetyl
chloride in the presence of a suitable base, such as triethylamine.

10 Step (i) typically comprises treating (XXXXIV) with methanolic ammonia at room
temperature.

Step (iii) typically comprises reduction of the diketopiperazine of formula (XXXXV) with a
suitable reducing agent, such as LiAlH,, in a suitable solvent, such as THF, at room
15 temperature. '

Compounds of formula (Ill) wherein p and q both represent 1, m and n both represent 0, X
represents a nitrogen atom, Y represents -C(H,), Z represents -C(H,) and A represents
CH;OH may be prepared in accordance with the following scheme:

20
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Eﬁ step (v) step (iv) [LO
N
- - b
8]
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(XXXXIX) {(XXXXVI)
Typically compounds of formula (XXXXVI) may be prepared by reacting diethyl
aminomalonate with 1,3-dibromopropane in the presence of sodium ethoxide, in a suitable
solvent such as ethanol, at a suitable elevated temperature, such as reflux (step {i)).

Typically siep (ii) may be performed via reaction of (XXXXVI) with bromoacetyl bromide in
the presence of a suitable base, such as potassium carbonate at 0°C.

Typically step (iii) involves treatment of (XXXXVII) with benzylamine in a suitable solvent,
such as acetonitrile, at room temperature.

Typically step (iv) involves reduction of (XCXXXVIII) using a suitable reducing agent such as
LiAlH,, in a suitable solvent such as THF at elevated temperature, such as reflux.

Typically step (v) invelves deprotection under standard conditions, such as treating with
ammonium formate and palladium on carbon, in a suitable solvent such as methanol, at an
elevated temperature, such as reflux.

Compounds of formula {l1l) wherein p and q both represent 1, m represents 0, n represents

1, R?represents CH,OH, X represents a nitragen atom, Y represents -C(H,), Z represents
-C({H;) may be prepared in accordance with the following scheme:
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ﬁ EtO OEt
0 0
(XXXXX)
(XOXXXXI)
l step (ii)
N step (iii) N
" o\)\/NH EtO\H)\I(NH
O O
(Iit)a (XXXXXII)

wherein P'® represents a suitable protecting group such as benzyloxycarbonyl.

Typically step (i) may be performed by reaction of a compound of formula (XXXXX) with
diethylbromomalconate in the presence of a base, such as potassium carbenate, in a
suitable solvent, such as acetonitrife at room temperature.

Typically step (ii) may be performed via deprotection of compound (XXXXXI) under
standard conditions, such as under an atmosphere of hydrogen in the presence of
palladium on carbon, followed by cyclization at an elevated temperature, such as 50°C.

Typically step (i) may be performed via reduction of the ester moiety of (XOXXXXII)
employing a suitable reducing agent, such as LiBH, in a solvent such as THF, followed by
reduction of the amide carbonyl moiety employing a suitable reagent, such as BH;-THF, at
elevated temperature, such as reflux.

Compounds of formula (ill) wherein p and q both represent 1, X represents nitrogen, Y
represents —(C(H)-)., Z represents an oxygen atom, m represents 0, n represents 1 and R?
represents haloC, s alkyl may be prepared from compounds of formula (ll)* via protection of
the secondary NH, for example using a benzyl group, followed by conversion of the
hydroxyalkyl moiety to a haloC,¢ alkyl moiety via treatment with a halogenating agent such
as DAST [(diethylamino)sulphur trifluoride], followed by deprotection under standard
conditions.
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Compounds of formula (111) wherein p represents 1, q represents 1, m represents 0, n
represents 1, R? represents =0, X represents a nitrogen atom, Y represents -C(H,)- and Z
represents -C(H,)- may be prepared in accordance with the following scheme:

()\WOMG step (i) Q\WOM& step (ii) E“Ei
N JR— — —_—
oo K’ © N0

(XXX NHP'™ iy

(XXXXXIV)

wherein P' represents a suitable protecting group such as Boc.

Typically step (i) may be performed via reaction of (XXXXXIil) with 1,1-dimethylethy! (2-
oxoethyl)carbamate in the presence of sodium triacetoxyborohydride in a suitable solvent
such as 1,2-dichloroethane.

Step (i) typically comprises a deprotection reaction, for example, when P represents Boc,
said deprotection reaction may typically comprise reacting a compound of formula
(XXXXXIV) with trifluoroacetic acid in dichloromethane, and then purifying the product on a
SCX (Strong Cationic Exchange) silica cartridge. The deprotected intermediate may then
be cyclized via heating at a suitable temperature, such as 40°C

Compounds of formula (IV), (VH), (IX), (X1}, (XV), (XX), (XXV), (XXVHIT), (XXX), (XXXI),
(X, (XXXVID, KD, (XXX, (XXXXX) and (XXXXXI1) are either known or may be
prepared in accordance with known procedures.

Compounds of formula (f) and their pharmaceutically acceptable salts have affinity for and
are antagonists of the NK1 and NK3 receptor and thus may be of use in the treatment of
psychotic disorders.

Within the context of the present invention, the terms describing the indications used herein
are classified in the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition,
published by the American Psychiatric Association (DSM-IV) and/or the International
Classification of Diseases, 10th Edition (ICD-10). The various subtypes of the disorders
mentioned herein are contemplated as part of the present invention. Numbers in brackets
after the listed diseases below refer to the classification code in DSM-1V.

Within the context of the present invention, the term “psychotic disarder” includes :-
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Schizophrenia including the subtypes Paranoid Type (295.30), Disorganised Type {295.10),
Catatonic Type (295.20), Undifferentiated Type (295.90} and Residual Type (295.60);
Schizophreniform Disorder (295.40), Schizoaffective Disorder (295.70) including the
subtypes Bipolar Type and Depressive Type; Delusional Disorder (297.1} including the
subtypes Erotomanic Type, Grandiose Type, Jealous Type, Persecutory Type, Somatic
Type, Mixed Type and Unspecified Type; Brief Psychotic Disorder (298.8); Shared
Psychotic Disorder (297.3); Psychotic Disorder Due to a General Medical Cendition
including the subtypes With Delusions and With Hallucinations; Substance-Induced
Psychotic Disorder including the subtypes With Delusions (293.81) and With Hallucinations
(293.82); and Psychaotic Disarder Not Otherwise Specified (298.9).

Compounds of formula () and pharmaceutically acceptable salts and solvates thereof may
also be of use in the treatment of the following disorders:-

Depression and mood disorders inciuding Major Depressive Episode, Manic Episode,
Mixed Episode and Hypomanic Episode; Depressive Disorders including Major Depressive
Disorder, Dysthymic Disorder (300.4), Depressive Disorder Not Otherwise Specified (311);
Bipolar Disorders including Bipolar | Disorder, Bipolar |l Disorder (Recurrent Major
Depressive Episodes with Hypomanic Episodes) (296.89), Cyclothymic Disorder (301.13)
and Bipolar Disorder Not Otherwise Specified (286.80); Other Mood Disorders inclugding
Mood Disorder Due to a General Medical Condition (293.83) which includes the subtypes
With Depressive Features, With Major Depressive-like Episode, With Manic Features and
With Mixed Features), Substance-Induced Mood Disorder (including the subtypes With
ljepressive Features, With Manic Features and With Mixed Features) and Mood Disorder
Not Otherwise Specified (296.90):

Anxiety disorders including Panic Attack; Panic Disorder including Panic Disorder without
Agoraphobia (300.01) and Panic Disorder with Agoraphcbia (300.21); Agoraphobia;
Agoraphobia Without History of Panic Disorder (300.22), Specific Phobia (300.29, formerly
Simple Phobia) including the subtypes Animal Type, Natural Environment Type, Blood-
Injection-Injury Type, Situational Type and Other Type), Social Phobia (Social Anxiety
Disorder, 300.23), Obsessive-Compulsive Disorder (300.3), Posttraumatic Stress Disorder
(309.81), Acute Stress Disorder (308.3), Generalized Anxiety Disorder (300.02), Anxiety
Disorder Due to a General Medical Condition (293.84), Substance-Induced Anxiety
Disorder, Separation Anxiety Disorder (309.21), Adjustment Disorders with Anxiety
(309.24) and Anxiety Disorder Not Otherwise Specified (300.00):

Substance-related disorders including Substance Use Disorders such as Substance
Dependence, Substance Craving and Substance Abuse; Substance-Induced Disorders
such as Substance Intoxication, Substance Withdrawal, Substance-Induced Delirium,
Substance-Induced Persisting Dementia, Substance-Induced Persisting Amnestic Disorder,
Substance-Induced Psychotic Disorder, Subsfance-Induced Mood Disorder, Substance-
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Induced Anxiety Disorder, Substance-Induced Sexual Dysfunction, Substance-Induced
Sleep Disorder and Hallucinogen Persisting Perception Disorder (Flashbacks), Alcohol-
Related Disorders stich as Alcohol Dependence (333.90), Alcohol Abuse (305.00), Alcoho!
Intoxication {303.00), Alcohol Withdrawal (291.81), Alcohol Intoxication Delirium, Alcchol
Withdrawal Delirium, Alcohol-Induced Persisting Dementia, Alcohol-Induced Persisting
Amnestic Disorder, Alcohol-Induced Psychotic Disorder, Alcohol-Induced Mood Disorder,
Alcohol-Induced Anxiety Disorder, Alcohol-Induced Sexual Dysfunction, Alcohol-Induced
Sieep Disorder and Alcohcl-Related Discorder Not Otherwise Specified (291.9);
Amphetamine (or Amphetamine-Like)-Related Disorders such as Amphetamine
Dependence (304.40), Amphetamine Abuse (305.70), Amphetamine Intoxication (292.89),
Amphetamine Withdrawal (292.0), Amphetamine Intoxication Delirium, Amphetamine
Induced Psychotic Disorder, Amphetamine-Induced Mood Disorder, Amphetamine-Induced
Anxiety Disorder, Amphetamine-Induced Sexual Dysfunction, Amphetamine-Induced Sleep
Disorder and Amphetamine-Related Disorder Not Otherwise Specified (292.9), Caffeine
Related Disorders such as Caffeine [ntoxication (305.90), Caffeine-Induced Anxiety
Disorder, Caffeine-Induced Sleep Disorder and Caffeine-Related Discrder Not Otherwise
Specified (292.9); Cannabis-Related Disorders such as Cannabis Dependence (304.30),
Cannabis Abuse (305.20), Cannabis Intoxication (292.89), Cannabis Intoxication Delirium,
Cannabis-Induced Psychotic Disorder, Cannabis-induced Anxiety Disorder and Cannabis-
Related Disorder Not Ctherwise Specified (292.9); Cocaine-Related Disorders such as
Cacaine Dependence (304.20), Cocaine Abuse {305.60), Cocaine Intoxication (282.89),
Cocaine Withdrawal (292.0), Cocaine Intoxication Delirium, Cocaine-induced Psychotic
Disorder, Cocaine-Induced Mood Disorder, Cocaine-Induced Anxiety Disorder, Cocaine-
Induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9); Hallucinogen-Related Disorders such as
Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
Intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
Hallucinogen Intoxication  Delirium, Hallucinogen-Induced  Psychotic  Disorder,
Hallucinogen-Induced Mood Disorder, Hallucinogen-Induced Anxiety Diserder and
Hallucinogen-Related Discorder Not Otherwise Specified (292.9); Inhalant-Related
Disorders such as Inhalant Dependence (304.60), Inhalant Abuse (305.80), Inhalant
Intoxication (292.89), Inhalant Intoxication Delirium, Inhalant-Induced Persisting Dementia,
Inhalant-Induced Psychotic Disorder, Inhalant-Induced Mood Disarder, inhalant-induced
Anxiety Disorder and Inhalant-Related Disorder Not Otherwise Specified (292.9); Nicotine-
Related Disorders such as Nicotine Dependence (305.1), Nicotine Withdrawal (292,0) and
Nicotine-Retated Disorder Not Otherwise Specified (292.9); Opioid-Related Disorders such
as Opioid Dependence (304.00), Opioid Abuse (305.50), Opioid Intoxication {292.89),
Opioid Withdrawal (292.0), Opioid Intoxication Delirium, Opicid-Induced Psychotic
Disorder, Opioid-Induced Mocd Oisorder, Opioid-Induced Sexual Dysfunction, Opioid-
induced Sleep Disorder and Opioid-Related Disorder Not Otherwise Specified (292.9);
Phencyciidine {or Phencyclidine-Like)-Related Disorders such as Phencyclidine
Dependence (304.60), Phencyclidine Abuse (305.90), Phencyclidine tntoxication (292.89),
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Phencyclidine Intoxication Delirium, Phencyclidine-Induced  Psychotic  Disorder,
Phencyclidine-Induced Mood Disorder, Phencyclidine-Induced Anxiety Disorder and
Phencyclidine-Related Disorder Not Otherwise Specified (292.9); Sedative-, Hypnotic-, or
Anxiolytic-Related Disorders such as Sedative, Hypnotic, or Anxiclytic Dependence
(304.10), Sedative, Hypnotic, or Anxiolytic Abuse (305.40), Sedative, Hypnotic, or
Anxiclytic Intoxication (292.88), Sedative, Hypnotic, or Anxiolytic Withdrawal (292.0),
Sedative, Hypnotic, or Anxiolytic Intoxication Delirium, Sedative, Hypnotic, or Anxiolytic
Withdrawal Delirium, Sedative-, Hypnotic-, or Anxiolytic-Persisting Dementia, Sedative-,
Hypnotic-, or Anxiolytic- Persisting Amnestic Disorder, Sedative-, Hypnotic-, or Anxiolytic-
Induced Psychotic Disorder, Sedative-, Hypnotic-, or Anxiolytic-lnduced Mood Disorder,
Sedative-, Hypnotic-, or Anxiolytic-lnduced Anxiety Disorder Sedative-, Hypnotic-, or
Anxiolytic-Induced Sexual Dysfunction, Sedative-, Hypnotic-, or Anxiolytic-Induced Sleep
Disorder and Sedative-, Hypnotic-, or Anxiolytic-Related Disorder Not Otherwise Specified
(292.9); Polysubstance-Related Disorder such as Polysubstance Dependence (304.80);
and Other (or Unknown) Substance-Related Disorders such as Anabolic Steroids, Nitrate
Inhalants and Nitrous Oxide:

Sleep disorders including primary sleep disorders such as Dyssomnias such as Primary
Insomnia (307.42), Primary Hypersomnia (307.44), Narcolepsy (347), Breathing-Related
Sleep Disorders (780.59), Circadian Rhythm Sleep Disorder (307.45) and Dyssomnia Not
Otherwise Specified (307.47); primary sleep disorders such as Parasomnias such as
Nightmare Disorder (307.47), Sleep Terror Disorder (307.46), Sleepwalking Disorder
(307.46) and Parasomnia Not Otherwise Specified (307.47); Sleep Disorders Related to
Another Mental Disorder such as Insomnia Related to Another Mental Disorder (307.42)
and Hypersomnia Related to Another Mental Disorder (307.44); Sleep Disorder Due to a
General Medical Condition, in particular sleep disturbances associated with such diseases
as neurological disorders, neuropathic pain, restless leg syndrome, heart and lung
diseases; and Substance-Induced Sleep Disarder including the subtypes Insomnia Type,
Hypersomnia Type, Parasomnia Type and Mixed Type; sleep apnea and jet-lag syndrome:

Eating disorders such as Anorexia Nervosa (307.1) including the subtypes Restricting Type
and Binge-Eating/Purging Type; Bulimia Nervosa (307.51) including the subtypes Purging
Type -and Nonpurging Type; Obesity; Compulsive Eating Disorder; Binge Eating Disorder,
and Eating Disorder Not Otherwise Specified (307.50):

Autism Spectrum Disorders including Autistic Disorder (299.00), Asperger's Disorder
(299.80), Rett's Disorder (299.80), Childhood Disintegrative Disorder (299.10) and
Pervasive Disorder Not Otherwise Specified (299.80, including Atypical Autism).

Attention-Deficit/Hyperactivity Disorder including the subtypes  Attention-Deficit
[Hyperactivity Disorder Combined Type (314.01), Attention-Deficit /Hyperactivity Disorder
Predominantly Inattentive Type (314.00), Attention-Deficit /Hyperactivity .Disorder
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Hyperactive-Impulse Type (314.01) and Attention-Deficit /Hyperactivity Disorder Not
Otherwise Specified {(314.9);, Hyperkinetic Disorder; Disruptive Behaviour Disorders such
as Conduct Disorder including the subtypes childhood-onset type (321.81), Adolescent-
Onset Type {312.82) and Unspecified Onset (312.898), Oppositicnal Defiant Disorder
(313.81) and Disruptive Behaviour Disorder Not Otherwise Specified; and Tic Disorders
such as Tourette's Disorder {307.23):

Personality Disorders including the subtypes Paranoid Personality Disorder (301.0),
Schizoid Personality Disorder (301.20), Schizotypal Personality Disorder (301,22),
Antisocial Personality Disorder (301.7), Borderline Personality Disorder (301,83), Histrionic
Personality Disorder (301.50), Narcissistic Personality Disorder (301,81), Avoidant
Perscnality Disorder (301.82), Dependent Personality Disorder (301.6), Obsessive-
Compulsive Personality Disorder (301.4) and Personality Disorder Not Ctherwise Specified
(301.9):

Enhancement of cognition including the treatment of cognition impairment in other diseases
such. as schizophrenia, bipolar disorder, depression, other psychiatric disorders and
psychotic conditions associated with cognitive impairment, e.g. Alzheimer's disease: and

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

All of the various forms and sub-forms of the disorders mentioned herein are contemplated
as part of the present invention.

Thus the invention also provides a compound of formula () or a pharmaceutically
acceptable salt thereof, for use as a therapeutic substance in the treatment or prophylaxis
of the above psychotic disorders, in particular schizophrenia.

The invention further provides a method of treating schizophrenia which comprises
administering to a host in need thereof an effective amount of a compound of formuta (1) or
a pharmaceutically acceptable salt thereof.
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In another aspect, the invention provides the use of a compound of formula (1) or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the

treatment of schizophrenia.

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

in another aspect, the invention provides the use of a compound of formula (1) or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the
treatment of the above disorders.

When used in therapy, the compounds of formula (1) are usually formulated in a standard
pharmaceutical composition. Such compositions can be prepared using standard
procedures.

Thus, the present invention further provides a pharmaceutical composition for use
in the treatment of the above disorders which comprises the compound of formula
(1) or a pharmaceutically acceptable salt ihereof and a pharmaceutically
acceptable carrier.

The present invention further provides a pharmaceutical composition which
comprises the compound of formula (I) or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier.

The compounds of the invention may be used in combination with the following agents to
treat or prevent psychotic disorders: i) antipsychotics; ii) drugs for extrapyramidal side
effects, for example anticholinergics (such as benztropine, biperiden, procyclidine and
trihexyphenidyl), antihistamines (such as diphenhydramine) and dopaminergics (such as
amantadine); iii) antidepressants; iv} anxiolytics; and v) cognitive enhancers for example
cholinesterase inhibitors (such as tacrine, donepezil, rivastigmine and galantamine).

The compounds of the invention may be used in combination with antidepressants to treat
or prevent depression and mood disorders.

The compounds of the invention may be used in combination with the following agents to
treat or prevent bipolar disease: i) mood stabilisers; ii} antipsychotics; and iii)
antidepressants.

-33-



20

25

30

35

40

" WO 2007/028654 PCT/EP2006/008845

The compounds of the invention may be used in combination with the following agents to
treat or prevent anxiety disorders: i) anxiolytics; and ii) antidepressants.

The compounds of the invention may be used in combination with the following agents to
improve nicotine withdrawal and reduce nicotine craving: i) nicotine replacement therapy for
example a sublingual formulation of nicotine beta-cyclodextrin and nicotine patches; and ii)
bupropion.

The compounds of the invention may be used in combination with the following agents to
improve alcohol withdrawal and reduce alcoho! craving: i) NMDA receptor antagonists for
example acamprosate; i) GABA receptor agonists for example tetrabamate; and iii) Opioid
receptor antagonists for example naltrexone.

The compounds of the invention may be used in combination with the following agents to
improve opiate withdrawal and reduce opiate craving: i) opioid mu receptor agonist/opioid
kappa receptor antagonist for example buprenorphine; i) opioid receptor antagonists for
example naltrexone; and iii} vasodilatory antihypertensives for example lofexidine.

The compounds of the invention may be used in combination with the following agents to
treat or prevent sleeping disorders: i) benzodiazepines for example temazepam,
lormetazepam, estazolam and triazolam; ii) non-benzodiazepine hypnotics for example
zolpidem, zopiclone, zaleplon and indiplon; iii) barbiturates for example aprobarbital,
butabarbital, pentobarbital, secobarbita and phenobarbital; iv) antidepressants; v} other
sedative-hypnotics for example chloral hydrate and chlormethiazole.

The compounds of the invention may be used in combination with the following agents to
treat anarexia: i) appetite stimulants for exarmiple cyproheptidine; ii) antidepressants; iii)
antipsychotics; iv) zinc; and v) premenstral agents for example pyridoxine and
progesterones.

The compounds of the invention may be used in combination with the following agents to
treat or prevent bulimia: i) antidepressants; i) opioid receptor antagonists; iii) antiemetics
for example ondansetron,; iv) testosterone receptor antagonists for example flutamide; v)
mood stabilisers; vi) zinc; and vii) premenstral agents.

The compounds of the invention may be used in combination with the following agents to
treat or prevent autism: i) antipsychotics; ii) antidepressants; iii) anxiolytics; and iv)
stimulants for example methylphenidate, amphetamine formulations and pemoline.

The compounds of the invention may be used in combination with the following agents to
treat or prevent ADHD: i) stimulants for example methylphenidate, amphetamine
formulations and pemoline; and ii) non-stimulants for example norepinephrine reuptake
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The combinations referred to above may convenienily be presented for use in the form of a
pharmaceutical formuiation and thus pharmaceutical formulations comprising a
combination as defined above together with a pharmaceutically acceptable carrier or
excipient comprise a further aspect of the invention. The individual components of such
combinations may be administered either sequentially or simultaneously in separate or
combined pharmaceutical formulations.

When a compound of formula (I} or 2 pharmaceutically acceptable derivative thereof is
used in combination with a second therapeutic agent active against the same disease state
the dose of each compound may differ from that when the compound is used alone.
Appropriate doses will be readily appreciated by those skilled in the art.

A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for oral,
parenteral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granuies, lozenges, reconstitutable powders, injectable or
infusible solutions or suspensions or suppositories. Orally administrable compaositions are
generally preferred.

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

Oral liquid preparations may be in the form of, for example, aqueous or gily suspension,
salutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colorants.

Faor parenteral administration, fluid unit dosage forms are prepared utilising a compound of
the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be either suspended or
dissolved in the vehicle. In preparing solutions, the compound can be dissolved for
injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering agents
are dissolved in the vehicle. To enhance the stability, the composition can be frozen after
ﬁlting into the vial and the water removed under vacuum. Parenteral suspensions are
prepared in substantially the same manner, except that the compound is suspended in the
vehicle instead of being dissolved, and sterilisation cannot be accomplished by filtration.

- 36-



10

15

20

25

30

35

40

WO 2007/028654 - PCT/EP2006/008845

The compound can be sterilised by exposure to ethylene oxide before suspension in a
sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the compound.

Compositions suitable for transdermal administration include cintments, gels and patches.

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by
weight, of the active material, depending on the method of administration. The dose of the
compound used in the treatment of the aforementioned disorders will vary in the usual way
with the seriousness of the disorders, the weight of the sufferer, and other similar factors.
However, as a general guide suitable unit doses may be 0.05 to 1000 mg, more suitably
1.0 to 200 mg, and such unit doses may be administered mare than once a day, for
example two or three a day. Such therapy may extend for a number of weeks or months.

Experimental
The following Descriptions and Examples illustrate the preparation of campounds of the

invention.

Proton Magnetic Resonance (NMR) spectra were recorded on Varian instruments at 300,
400 or 500 MHz, on Bruker instrument at 300 MHz, chemical shifts are reported in ppm (8)
using the residual solvent line as internal standard. Splitting patterns are designed as s,
singlet; d, doublet; 1, triplet; q, quartet; m, multiplet; b, broad. The NMR spectra were
recorded at temperature ranging from 25 to 80°C; when more than one conformer was
detected the chemical shifts for the most abundant one is reported. Mass spectra (MS)
were taken on a 4 |l triple quadrupole Mass Spectrometer (Micromass UK) or on a Agilent
MSD 1100 Mass Spectrometer, operating in ES (+) and ES (-) ionization mode or on a
Agilent LC/MSD 1100 Mass Spectrometer, operating in ES (+) and ES (-) ionization mode
coupled with HPLC instrument Agilent 1100 Series [LC/MS - ES (+).analysis performed on
a Supelcosil ABZ +Plus (33x4.6 mm, 3pm) (mobile phase: 100% [water +0.1% HCO,H] for
1 min, then from 100% [water +0.1% HCO.H] to 5% [water +0.1% HCO;H] and 95%
{CH,CN ] in 5 min, finally under these conditions for 2 min; T=40°C; flux= 1 m{/min; LC/MS
- ES (-):analysis performed on a Supelcosii ABZ +Plus (33x4.6 mm, 3um} (mobile phase:
100% [water +0.05% NH;] for 1 min, then from 100% (water +0.05% NHj to 5% [water
+0.05% NHa] and 95% [CHSCN ] in 5 min, finally under these conditions for 2 min; T=40°C;
flux= 1 mlV/min). In the mass spectra only one peak in the molecular ion cluster is reported.
Optical rotations were determined at 20°C with a Jasco DIP360Q instrument (I=10 cm, cell
volume = 1 ml, A = 589 nm) unless otherwise stated. Flash silica gel chromatography was
carried out over silica gel 230-400 mesh supplied by Merck AG Darmstadt, Germany or
over Varian Mega Be-Si pre-packed cartridges or over pre-packed Biotage silica
cartridges.
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HPLC (walk —up) refers to HPLC analysis performed on a Luna C18 (mobile phase: from
100% [water +0.05%TFA] to 5% [water +0.05%TFA] and 95% [CH3CN +TFA 0.05%] in 8
min; T=40°C; flux= 1 mi/min).

UPLC refers to UPLC analysis performed on a UPLC Waters Acquity System. UPLC/MS
refers to UPLC analysis performed on a UPLC Waters Acquity System coupled with an MS-
Detector Waters ZQ (single quad.), ms range 100-1000. UPLC mobile phase data:

Gradient before sample organiser

A = H,0O + 0.1% formic acid
B= MeCN + 0.075% formic acid

Time{min) Flow rate %A %B  curve
(mL/min)

1. Initial 1.000 97.0 3.0 init

2.0.10 1.000 94.0 6.0 6

3.0.60 1.000 300 700 6

4.1.10 1.000 1.0 8980 6

5.145 1.000 97.0 3.0 11

Gradient after sample organiser (adjusted to give same retention times as those achieved
prior to installation of the sample organiser)

Time(min)  Flow Rate %A  %B  Curve

1. Initial 1.000 970 30 Initial
2.0.05 1.000 8940 6.0 6
3.0.57 1.000 300 700 6
4.1.06 1.000 1.0 99.0 6

5.1.45 1.000 97.0 3.0 11

curve 6 = linear gradient
curve 11 = change at the end

Waters Acquity 2996 PDA

Start Wavelength (nm) 210.00
End Wavelength (nm) 350.00
Resolution (nm) 24
Sampling Rate (spectra/s) 20.000
Filter Response 0
Exposure Time(ms) Automatic
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interpolate 656 Yes
Acquisition stop time (mins) 1.50

T.l.c. refers to thin layer chromatography on 0.25 mm silica gel plates (60F-254 Merck) and
visualized with UV light. For phase separations performed by using microfiltration

devices: phase separation cartridge with polypropylene frit by Whatman or Alitech. SCX
means: SCX-cartridges (loading 0.75mmol\g) by Varian.

Solutions were dried over anhydrous sodium sulphate.

The following abbreviations are used in the text: AcOEt = ethyl acetate, CH = cyclohexane,
DCM = methylene chloride, DIPEA = N,N-diisopropylethylamine, DMF = N N’-
dimethylformamide, Et,Q = diethyl ether, EtOH = ethanol, MeOH = methanol, TEA =
triethylamine, THF = tetrahydrofuran, TFA = trifluoroacetic acid, CH,CN= acetonitrile, std =
saturated.

*‘indicates a stereocentre of fixed but unknown stereochemistry i.e. either Ror S
stereochemistry.

Diasterecisomer 1 or Diastereoisomer 2 means a compound of the invention or an
intermediate thereof as a single diastereoisomer whose absolute configuration at one
stereocentre was not determined.

Enantiomer 1 or Enantiomer 2 means a compound of the invention or an intermediate
therecf as a single enantiomer whose absolute configuration was not determined.

Description 1
1-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
pyridinyl]cyclopropanecarboxamide (D1)

1-[3,5-Bis(trifluoromethyl)phenyllcyclopropanecarboxylic acid (400 mg, 1.34 mmol) was
gissolved in dichloromethane (6 ml), oxalyl chloride (0.24 ml, 2.68 mmol) was added,
followed by dimethylformamide (5 pl, cat.). The solution was stirred for 3 hrs. The solution
was concentrated under vacuum. The crude was dissolved in toluene, 6-chloro-4-(4-fluoro-
2-methylphenyl)-3-pyridinamine (380 mg, 1.61 mmol) was added, followed by
diisopropylethylamine (0.7 ml, 4 mmal) and dimethylaminopyridine (164 mg, 1.34 mmol),
and the solution was warmed at 100 °C overnight. The solution was added to ethyl acetate,
washed with saturated aqueous NH,C| and brine and concentrated under vacuum. The
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product was isolated by chromatography (silica, cyclohexane/EtOAc 90/10 — 80/20) as a
white solid: 635 mg, 1.23 mmol, 92% vield.

MS (ES/+): miz = 517 [M+H]".

NMR (CDCl): 8 {(ppm): 9.61 (s, 1H); 7.79 (s, 1H); 7.68 (s, 2H); 7.01 (s, 1H); 6.81-6.68 (m,
3H); 6.43 (s, 1H); 1.88 (s, 3H); 1.60 (s, 4H)

Rf: 0.35 (cyclohexane/EtOAc 80/20)

Description 2
1-[3,5-Bis{trifluoromethyl)phenyl)-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
pyridinyl]Jcyclopropanecarboxamide (D2)

-

1-[3,5-Bis(trifluoromethyl }phenyl]-N-[6-chlora-4-(4-flucro-2-methylphenyi)-3-
pyridinyl]cyclopropanecarboxamide (D1; 310 mg, 0.6 mmol) was dissolved in
dimethylformamide (6 ml). Methyl iodide {51.6 pl, 1.2 mmol) was added, followed by cesium
carbonate (383 mg, 1.2 mmol), and the suspension was stirred overnight). The suspension
was partitioned between ethyl acetate and saturated aqueous NH,CI, and the organic
phase was washed with brine and concentrated under vacuum. The product was isolated
by chromatography (silica, cyclohexane/EtOAc 90/10 — 80/20) as a white solid: 300 mg,
0.56 mmol, 93% vield.

MS (ES/+): m/iz = 531 [M+H]".

NMR (DMSO-ds): 0 {ppm) 8.34 (s, 1H); 7.88 (s, 1H); 7.70 (s, 2H); 7.40 (s, 1H); 7.06 (dd,
1H), 6.90 (m, 2H); 2.97 (s, 3H), 2.11 (s,3H), 1.21-1.37 (m, 4H)

Rf: 0.3 (cyclohexane/EtOAc 80/20)

Description 3
1,1-Dimethylethyl (2R)-2-{{[2-(methyloxy}-2-oxoethyllamino}methyl}-1-

pyrrolidinecarboxylate (D3)
RN
O N">coome

N

=0

0
1.1-Dimethylethy! (2R)-2-formyl-1-pyrrolidinecarboxylate (1. g, 5.02 mmol) was dissolved in
20 ml of anhydrous dichloroethane. Methyl glycinate hydrochloride (0.95 g, 7.57 mmol) was
added, followed after 30 min by sodium triacetoxyborohydride (2.2 g, 10.38 mmol}. The
reaction was stirred for 8hrs at room temperature. The reaction mixture was diluted with
methano! to obtain a clear solution, which was passed through a SCX cartridge. The
product was eluted with 1 M methanolic ammonia. The product was isolated by
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chromatography (silica, dichloromethane/methanol 95/5) as colourless oil: 800 mg, 2.94
mmol.

MS (ES/+): m/z = 273 [M+H]".

NMR (CDCl3): & (ppm): 4.01 (bs, 1H); 3.75 (s, 3H); 3.53-3.30 (m, 4H); 2.94-2 53 (m, 3H);
1.92-1.76 (m, 3H); 1.48 (s, 9H).

Rf: 0.40 (cyclohexane/EtOAC 1/1)

Description 4
{(8aR)-Hexahydropyrrolo[1,2-a]pyrazin-4(1H)-one (D4)

O N
)
H

1, 1-Dimethylethyl (2R)-2-({[2-(methyloxy)-2-oxoethyllamino}methyl)-1-
pyrrolidinecarboxylate (D3; 800 mg, 2.94 mmol) was dissolved in methylene chloride (10
ml) and treated with trifluoroacetic acid (2.5 ml) for 2h. The reaction mixture was loaded as
such on a SCX column and the non-basic compounds were washed away with methanal.
The ninhydrine-positive fractions eluted with 1M methanolic ammonia were concentrated
under vacuum at 40 °C for 30 min, isolating the title compound as a pale yellow oil: 410 mg,
2.92 mmol, 99% vyield.

MS (ES/+): m/iz = 141 [M+H]".

NMR (DMSO-dg): 0 (ppm) 3.69 (q, 1H), 3.62-3.45 (m, 3H), 3.45-3.35 (m, 2H}, 2.52 (t, 1H),
2.13-1.96 (m, 2H}, 1.85-1.72 {m, 1H), 1.50-1.37 (m, 1H).

Description 5
(9a8)-Hexahydro-1H-pyrrolo[1,2-d][1,4]diazepin-2(3H)-one (D5)

Cm

H

Methyl {28)-2-pyrrolidinylacetate hydrochloride (1.08 g, 6.04 mmal) was dissolved in 20 ml
of anhydrous dichloroethane. 1,1-Dimethylethyi (2-oxoethyl)carbamate (1.2 g, 7.25 mmol)
was added, followed after 30 min by sodium triacetoxyborohydride (2.68 g, 12.08 mmol).
The reaction was stirred for 3hrs at room temperature. The reaction mixture was diluted
with methanol to obtain a clear solution, which was passed through a SCX cartridge. The
product was eluted with 1 M methanolic ammonia. The sclvent was removed under
reduced pressure leaving the product as a pale-yellow oil. The crude was dissolved in
methylene chloride (20 ml) and treated with trifluorcacetic acid (5 ml) for 1h. The reaction
mixture was loaded as such on a SCX column and the non-basic compounds were washed
away with methanol. The ninhydrine-positive fractions eluted with 1M methanolic ammonia
were concentrated. The residue was redissolved in acetonitrile (20 mi) and stirred at 60°C
for 2h. The solvent was removed under reduced pressure and the product purified by

- 49 -



10

15

20

25

30

35

WO 2007/028654 PCT/EP2006/008845

chromatography (silica, CH,Cl, / MeOH 95/5, Rf= 0.4} and isolated as a white solid: 315
mg, 2.04 mmol, 34% yield.

MS (ES/+): 155 [M+H]".

NMR (DMSOQO-ds): 8 (ppm) 7.50 {bs, 1H), 3.35-3.21 (m, 1H), 3.05-2.85 (m, 2H), 2.56-2.43
(m, 2H), 2.26-2.11 (m, 2H), 2.08-1.86 (m, 2H), 1.94-1.83 (m, 1H), 1.72-1.52 (m, 2H), 1.41-
1.29 (m, 1H).

Rf: 0.2 (dichloromethane/methano! 85/5)

Description 6
(9aS)-Octahydro-1H-pyrrolo[1,2-d][1,4]diazepine (D6)

.

H
Borane tetrahydrofuran complex solution (1M, 17.8 ml) was added to a solution of (9aS)-
hexahydro-1H-pyrrolo[1,2-d][1,4]diazepin-2(3H)-one (D5; 160 mg, 1.04 mmol} in
tetrahydrofuran (5 ml} at 0°C and the mixture is stirred at rcom temperature for 30 min. HCI
water solution 6N, 20 ml) was added slowly at 0°C and the solution was warmed at 60 °C
for 4 hrs. The solvent was removed under reduced pressure and the product isolated by
elution with 1M methanolic ammonia from a SCX cartridge (brownish oil, 120 mg, 83%
yield). .
MS (ES/+): m/iz = 141 [M+H]".
NMR (DMSO-ds): & (ppm): 7.55 (bs, 1H), 3.65-3.09 (m, 3H), 3.08-2.82 (m, 2H), 2.55-2.39
{m, 2H), 2.38-2.27 (m, 1H), 2.27-2.09 (m, 1H), 2.08-1.79 {m, 2H), 1.78-1.48 (m, 2H), 1.47-
1.27 (m, 2H).

Description 7
Hexahydropyrazino[2,1-¢]{1,4]oxazin-9(6H)-one (D7)
o]
[ jYO
N h

k/NH

To a stirred suspension of N-Boc morpholine-2-carboxylic acid (991 mg, 4.29 mmol) in 10
mi of diethyl ether was added a solution of trimethylsilyldiazomethane (4 ml, 2M in
hexanes, 8 mmol). After addition of methanol, the starting material went into sclution and
vigorous evolution of nitrogen was observed. After 1h 30 min., a TLC analysis showed
complete disappearance of the starting material. The solvent was removed under reduced
pressure, leaving the crude preduct as an oil (1.3 g), which contained both the expected
methyl ester and the trimethylsilylmethy! ester (MS (ES/+): m/z=268 [M+Na)*, 146 [M-Boc]’,
340 [M+TMS+Na]", 218 [M+TMS-Boc]’. The crude was dissolved in methylene chioride (10
ml) and treated with trifluoroacetic acid (2.5 ml) for 1h 30min. The free amine compounds
were obtained collecting the ninhydrine-positive fractions eluted with 1M methanolic
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ammonia from a SCX column. After solvent removal, the crude (pale yellow oil, 670 mg,
MS (ES/+): m/z=146 [M+H]", 218 [M+TMS+H]") was reacted with N-boc-2-
aminoacetaldehyde (756 mg, 4.75 mmoal) in anhydrous 1,2-dichlorcethane (13 ml) in the
presence of sodium triacetoxyborohydride (1.8 g, 8.44 mmol) for 16 h under nitrogen
atmosphere. The reaction was diluted with methanol and loaded on a SCX column. The
fractions eluted with 1 M methanolic ammonia were concentrated. The residual crude oil
(880 mg, MS (ES/+): m/z=289 [M+H]", 361 [M+TMS+H)]") was dissolved in anhydrous
methylene chloride (12 ml) and treated with 4 m! of TFA for 30 min at 0°C and at room
temperature for 3 h. The reaction mixture was loaded as such en a SCX column and the
non-basic compounds were washed away with methanol. The ninhydrine-positive fractions
eluted with 1M methanolic ammonia were concentrated. The residue was re-dissolved in
methano! (20 ml) and stirred at 40°C for 30 min. The solvent was removed under reduced
pressure and the product purified by chromatography (silica, CH,Cl, / MeOH 95/5, Rf=
0.25) and isolated as a white solid: obtained 395 mg (2.53 mmol).

MS (ES/+): 157 [M+H]*, 179 [M+Na]".

NMR (CDCl3): & (ppm) 5.77 (br.s, 1H); 4.32 (dd, 1H); 3.87 (br.d, 1H); 3.70 {t, 1H); 3.63 (id.
1H); 3.53 (t, 1H); 3.30-3.22 (m, 2H); 2.98-2.86 (m, 1H); 2.80 (d, 1H); 2.63 (td, 1H); 2.49 (id,
1H).

Description 8
1,1-Dimethylethyl 4-(methylsulfonyl)-3-{[{methylsulfonyl) oxy]methyl}-1-
piperazinecarboxylate (D8)

o\fo
|:N
o—hﬂjﬁ 0
—?—o o. =
o
To a solution of 4.65 g of 1,1-dimethylethyl 3-(hydroxymethyl)-1-piperazinecarboxylate in
30 mi of dry dichloromethane, under N, at 0°C, 4.75 ml of TEA were added, followed by the
slow addition of 3.7 ml of methanesulfonyl-chloride. After 12h of vigorous stirring at room
temperature, reaction mixture was taken up with dichloeromethane/H,Q, phases separated
and the agueous one back extracted with dichloromethane. Collected organics were dried
over Na,S0, and concentrated under vacuum to give crude material that was purified by
chromatography on silica eluting with dichloromethane /MeOH from 100/0 to 90/10 to give
4 g of pure title material as colourless foam.
Rf (DCM/MeOH 9/1)= 0.8
"H NMR (CDCl3) 8: 1.48 (s, 9H), 2.96 (bs, 1H), 2.98 (s, 3H), 3.08 (s, 3H), 3.11 (bs, 1H), 3.2
(td, 1H), 3.71 (d, 1H), 4.02 (bs, 1H), 4.12 (bd, 1H}), 4.23 (bm, 1H), 4.3 (bm, 1H), 4.4 (bm,
1H).
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Description 9
1,1-Dimethylethyl hexahydro-5H-isothiazolo[2,3-a]pyrazine-5-carboxylate 1,1-dioxide

(D9)
Boc.,
N
S-‘:o

To a solution of 4 g of 1,1-dimethylethyl 4-(methylsulfonyl)-3-{[{methylsulfonyl) oxy]methyl}-
1-piperazinecarboxylate (D8) in 50 ml of dry THF, under N, at -78°C, 11.8 mi of 1M secBu-
Li in THF were added drop wise. After 30 min the mixture was allowed to slowly reach room
temperature. After 2.5h the reaction was quenched with 20 ml of water, taken up with 100
ml of ethyl acetate and the phases separated. The aqueous one was back extracted with
ethyl acetate (2 x 50 mt). Callected arganics were dried over Na,S0O, and concentrated
under vacuum to give crude material that was purified by chromatography on silica eluting
with cyclohexaney/EtOAc from 7/3/ to 6/4 to get, after evaporation of the solvent, 2.438 g of
pure title material as a white salid.

Rf (Cy/EA 1/1) = 0.45

MS (ES/+): 177 (M-Boc), 221 (M-iBu), 299 (M+Na").

'"H NMR (CDCl,) 8: 1.49 (s, 9H), 2.02 (m, 1H), 2.42 (m, 1H), 2.67 (bs, 1H), 2.81 (td, 1H),
2.95 (bs, 1H), 3.15 (m, 1H), 3.18 {(m, 1H), 3.27 (id, 1H), 3.41 (d, 1H), 4.17 (b, 1H), 4.32 (b,
1H).

Description 10
Hexahydro-2H-isothiazolo[ 2,3-a ] pyrazine 1,1-dioxide (D10)

To a solution of 1.5 g of 1,1-dimethylethy! hexahydro-5H-isothiazolo[2,3-a]pyrazine-5-
carboxylate 1,1-dioxide (D9) in 20 ml of dry dichloromethane, under N, at 0°C, 5 ml of TFA
were added drop wise and left to react at 0°C for 1 h. Then reaction mixture was
evaporated under vacuum and crude solid material purified by 50 g SCX cartridge, loading
with DCM/MeOH, washing with DCM/MeOH then only with MeOH; product was recovered
eluting with 1M NH; in MeQOH. Solvent evaporation gave 0.95 g of pure title compound as
white solid.

MS (ES/+): 177 [M+H]"

'H NMR (CDCl;) §: 1.97 (m, 1H), 2.36 (m, 1H), 2.59 (dd, 1H), 2.80 (dd, 2H), 3.1 (m. 3H),
3.19 (m, 2H), 3.41 (m, 1H). :

Description 11

1,1-Dimethylethyl (2S)-2{[(chloroacetyl)aminc]methyl}-1-pyrrolidinecarboxylate
(D11)
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O

H
St
O)\o Cl

3.

DIPEA (1.34 ml, 7.5 mmot!) was added to a solution of 1,1-dimethylethyl (25)-2-
(aminomethyl)-1-pyrrolidinecarboxylate (1g, 5 mmol) in 50 mi of DCM; then chloroacetyl
chloride (0.418 ml, 5.25 mmol) was slowly added and the reaction mixture stirred 1h before
being worked up. DCM was added and the organic phase was washed with a saturated
solution of ammonium chioride. The crude was purified by flash chromatography eluting
with cyclohexane/ethyl acetate 8/2 affording 1.24 g of the target material.

MS (ES/+): 299-301 [M + Na}’

NMR (CDCIl3): & (ppm) 8.43-8.28 (br.s., 1H), 4.03 (s, 2H), 3.76-3.65 (m, 1H), 3.31-3.14 (m,
3H), 3.15-3.04 {m, 1H), 1.89-1.60 (m, 4H), 1.40 (s, (H).

Description 12
{8aS)-Hexahydropyrrolo[1,2-a]pyrazin-3(4H}-one {D12)

H

Q/\NH

\,.(\o
1,1-Dimethylethyl (2S)-2-{[{chloroacetyl)amino]methyl}-1-pyrrolidinecarboxytate (D11, 1.24,
4.5 mmol}, was dissolved in 20 ml of DCM and treated with TFA (5 ml) at room
temperature. After 1h complete conversion into the desired material was observed and the
reaction mixture was loaded onto a SCX cartridge. The product obtained after elution with
2M NH; in MeOH was then dissolved in acetonitrile (30 ml) and treated with sodium
carbonate (1.43 g, 10.34 mmol). The reaction mixture was heated at 60°C for 6 hours; the
crude obtained after removal is purified by flash-chromatography eluting with
dichloromethane/MeOH 95/5 affording 310 mg.
MS (ES/+): 141 [M+H]"
NMR {CDCl,): 6 (ppm) 7.80-7.59 (br. s, 1H), 3.38 (d, 1H), 3.28-3.17 (m,1H), 2.89 (dt, 1H),
2.89 (1, 1H), 2.69 (d, 1H), 2.30-2.17 (m, 1H), 2.06-1.96 (m, 1H), 1.92-1.80 (m, 1H), 1.81-
1.71 (m, 2H), 1.41-1.29 {m, 1H).

Description 13
1,1-Dimethylethyl (2R)-2-{[(chloroacetyl}amino]methyl}-1-pyrrolidinecarboxylate
(D13)
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DIPEA (1.34 ml, 7.5 mmol) was added 1o a solution of 1,1-dimethylethyl (2R)-2-
{aminomethyl)-1-pyrrolidinecarboxylate (1 g, $ mmol} in 50 ml of DCM; then chloroacetyl
chloride (0.418 ml, 5,25 mmol) was slowly added and the reaction mixture stirred 1h before
being worked up. DCM was added and the organic phase was washed with a saturated
solution of ammonium chloride. The crude was purified by flash chromatography eluting
with cyclohexane/ethyl acetate 8/2 affording 1.28 g of the target material.

MS {ES/+): 299-301 [M + Na)’

NMR (CDCl5): & (ppm) 8.43-8.28 (br.s., 1H), 4.03 (s, 2H), 3.76-3.65 (m, 1H), 3.31-3.14 (m,
3H), 3.15-3.04 (m, 1H), 1.89-1.60 {m, 4H), 1.40 (s, (H).

Description 14

(82R)-Hexahydropyrrolo[1,2-a]pyrazin-3(4H)-ane (D14)
H

o
1,1-Dimethylethyt (2R)-2-{[{chloroacetyl)amino]methyl}- 1-pyrrolidinecarboxylate (D13; 1.24
g, 4.5 mmol), was dissolved in 20 ml of DCM and treated with TFA (5 ml) at room
temperature. After 1h complete conversion into the desired material was observed and the
reaction mixture was loaded onto a SCX cartridge. The product obtained after elution with
2M NH; in MeOH was then dissolved in acetonitrile (30 ml) and treated with sedium
carbonate (1.43 g, 10.34 mmol). The reaction mixture was heated at 60°C for 6 hours; the
crude obtained after removal is purified by flash-chromatography eluting with
dichloromethane/MeQOH 95/5 affording 250 mg of the desired compound.
MS (ES/+): 141 [M+H]*
NMR (CDCl3): 8 (ppm) 7.80-7.59 (br. s, 1H), 3.38 (d, 1H), 3.28-3.17 (m,1H}, 2.99 (dt, 1H),
2.89 {t, 1H), 2.69 (d, 1H), 2.30-2.17 {m, 1H), 2.06-1.96 (m, 1H), 1.92-1.80 {(m, 1H), 1.81-
1.74 (m, 2H), 1.41-1.29 {m, 1H).

Description 15
4-{1,1-Dimethylethyl} 3-methyl 3,4-thiomorpholinedicarboxylate 1,1-dioxide (D15}
0]

[\ ’IO
(1
l}l COOMe
Boc
The preparation was done in two batches. In the first, to a stirred solution of 4-(1,1-
dimethylethyl) 3-methyl 3,4-thiomorphalinedicarboxylate (WO 2001/040185) (936 mg, 3.59
mmo!) in 3 m! of dichloromethane was added 55% 3-chloroperbenzoic acid (2.353 g, 7.50
mmol) at 0°C while stirring under nitrogen atmosphere. The reaction was allowed to reach
room temperature in 1h. An additional aliquot of 55% 3-chloroperbenzoic acid (500 mg,

1.59 mmol) was added and the reaction stirred for 15 min. The reaction solution was
washed with aqueous saturated sodium bicarbonate and sodium thiosulfate. The organic

- 46 -



10

15

20

25

30

WO 2007/028654 PCT/EPZ006/008845

phase was dried over Na;SO, and the sclvent removed leaving the crude product, 1.01 g.
In the second batch, the same procedure was applied to convert 714 mg (3.59 mmol) of 4-
(1,1-dimethylethyi) 3-methyl 3,4-thiomorpholinedicarboxylate using 2.134 g of 55% 3-
chloroperbenzoic acid (6.80 mmal) in 5ml of dichloromethane, obtaining 1.23 g of crude
product. The combined crude reactions were purified by chromatography (silica,
cyclohexane / ethyl acetate 70/30) to give 1.73 g of the target compounad.

MS (ES/+): 316 [M+Na]*, 194 [M-Boc+1]".

NMR (DMSO-ds): 8 (ppm) 5.55-5.17 (ms, 1H); 4.41-4.21(dt, 1H); 3.73-3.63 (m, 3H); 3.62-
3.35 (m, 3H); 3.28-3.10 (td, 1H); 3.10-2.96 (dd, 1H); 1.56-1.24 (m, 9H).

Description 16
Methyl 3-thiomorpholinecarboxylate 1,1-dioxide (D16)

0. 0
S
[Hj\ﬂ/ OMe
o]

To a solution of 4-(1,1-dimethylethyl) 3-methyl 3,4-thiomorpholinedicarboxylate 1,1-dioxide
(D15; 1.73 g, 5.9 mmol) in 17 ml of anhydrous methylene chloride, triflucroacetic acid (4.2
ml) was added dropwise while stirring at 0°C under nitrogen atmosphere. The solution was
stirred for 3h, while allowing it to reach room temperature. The solvent was removed under
reduced pressure and the residue was loaded on a SCX cartridge, washed with methanol
and eluted with 0.5M methanolic ammonia. The basic fractions were collected and the
solvent remaved leaving 1.08 g of the target product.
MS (ES/+): 194 [M+Na]".
NMR (DMSQO-dg): & (ppm) 4.14-3.92 (br s, 1H); 3.84-3.70 (dd, 1H); 3.65-3.59 (s, 3H), 3.34-
3.15 (m, 2H); 3.11-2.88 (m, 1H}, 3.11-2.78 (m, 2H); 3.05-2.80 (m, 1H).

Description 17
Methyl 4-[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl])-3-
thiomorpholinecarboxylate 1,1-dioxide (D17)

0..0
S
[Nj‘w/OMe
H 0
NHBoc
To a stirred sclution of methyl 3-thiomorpholinecarboxylate 1,1-dioxide (D16; 1.08 g, 5.6
mmol) in 14 mi of anhydrous 1,2-dichloroethane was added N-boc-2-aminoacetaldehyde
(1.1 g, 6.7 mmol) and acetic acid (0.316 ml, 5.6 mmal). After 30 min. scdium
triacetoxyborohydride {1.78 g, 8.4 mmol) was added and the solution stirred at room

temperature. Additional aliquots of N-boc-2-aminoacetaldehyde and sodium
triacetoxyborohydride (1.0 g, 4.7 mmol) were added and the reaction continued overnight.
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The solvent was removed under reduced pressure and the residue was purified by SCX
celumn, followed by chromatography (silica, cyclohexane: ethyl acetate 70: 30 to 1:1) and
again SCX, to give 295 mg of the target compound.

MS (ES/+): 337 [M+1]".

NMR (DMSO-dg): & (ppm) 6.77-6.55 {m, 1H), 4.17-4.08 (m, 1H), 3.69-3.57 (s, 3H), 3.48-
3.31{m, 3H); 3.17-2.89 (m, 5H); 2.80-2.71 (m, 1H); 2.70-2.61 {m, 1H); 1.44-1.29 (s, 9H).

Description 18
Hexahydropyrazino(2,1-c][1,4]thiazin-9(6H)-one 2,2-dioxide (D18)
0. 0

g

(o

To a solution of methyl 4-[2-({[{1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]-3-
thiomorpholinecarboxylate 1,1-dioxide (D17; 295 mg, 0.88 mmol) in 3 ml of anhydrous
dichloromethane was added 1 ml of trifluoroacetic acid and the resulting solution was
stirred at room temperature under nitrogen for 1h 30min. The solvent was removed under
reduced pressure and the residue loaded on a SCX column, washed with methanol and
eluted with methanolic ammonia. The product was purified furlher by chromatography
(silica cartridge, cyclohexane to ethyl acelate, then dichloromethane to dichloromethane:
methanol 70:30) to give 165 mg of the target compouhd.

MS (ES/+); 205 [M+1]",

NMR (DMSO-dg): & (ppm) 8.14-8.08 (br.s, 1H), 3.36-3.27 (m, 2H), 3.26-3.19 (m, 2H), 3.19-
3.15 (m, 1H); 3.13-3.04 (m, 3H); 2.99-2.92 (dd, 1H); 2.68-2.61 {m, 1H), 2.59-2.52 {(dt, 1H).

Description 19
Octahydropyrazino[2,1-c][1,4]thiazine 2,2-dioxide (D19)

0. .0
[S
N:H
NH
To a suspension of hexahydropyrazino[2,1-c¢][1,4]thiazin-8(6H)-one 2,2-dioxide (D18; 165
mg, 0.81 mmol) in 1 ml of anhydrous THF were added successive aliquots of a 1M solution

of borane THF complex in THF (total 20.4 ml, 20.4 mmol) and the reaction stirred at room
temperature and 50°C, until disappearance of the starting material. Hydrochloric acid (5M,

- 2 mi) was added to the solution and stirring was continued at 50°C for 12 h. The solvent

was removed under reduced pressure and the residue loaded on a SCX cartridge, washed
with methanol and eluted with 0.5M methanolic ammonia. The basic fractions were
collected and the solvent removed leaving 172 mg of the target product, partially
contaminated by the starting material.

MS (ES/+). 191 [M+1]".
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NMR (CD30D): 6 (ppm) 3.50-2.70 {m, 13H); 2.42-2.33 (dt, 1H).

Description 20
(TR, 9aR)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazine-6,9-dione and (7R,
9a8S)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]{1,4]oxazine-6,9-dione (D20)

Lo | ] —— G

Boc O Boc
.

OH

N-Boc morpholine 2-carboxylic acid (Astatech, 1.34 g, 5.80 mmoal) was suspended in 15 mL
of anhydrous dichloromethane, and treated with O-benzotriazol-1-yl-N,N,N',N"-
tetramethyluronium tetrafluoroborate (TBTU) (2.4 g, 7.47 mmol) and diisopropylethylamine
(2 mk, 11.47 mmol). The reaction was stirred for 40 min. A solution of D-serine methyl ester
hydrochloride (1.8 g, 11.57 mmol) and diisopropylethylamine (2 mL, 11.47 mmoi) in
dichloromethane (15mL) was prepared and added to the reaction mixture. The reaction
was left stirring at room temperature overnight. UPLC-MS analysis showed conversion to
the product. The reaction was diluted with dichloromethane (40 mL) and extracted with sat.
NaHCO; (2 x 40 mL), dried (Na,S0,), and the solvent was removed. The crude was taken
to the next step without further purification.

It was dissolved in 20 mL of dichloromethane and treated with 10 ml. of TFA. The reaction
was striired at room temperature and checked by UPLC-MS after 4h which showed
disappearance of the peak for the starting material, replaced by a new one for the
deprotected species (m/z= 233, M+1). The reaction mixture was loaded as such on a SCX
cartridge, washed with MeOH (4 column volumes) and eluted with 0.5 M methanalic
ammonia. The basic, ninhydrin-positive fractions were collected and the solvent removed.
The residue was dissolved in 10 mL of MeOH and stirred at 50°C under N, overnight (16h).
The reaction was cooled down and a precipitate formed, which was collected by filtration to
give 370 mg of the titie compound. Direct MS: m/z= 223 (M+Na).

'H-NMR: consistent with structure. Approx. 60:40 ratio of diastereoisomers:

1H NMR (400 MHz, DMSQ-d;) 6 ppm 8.17 - 8.26 (s, 0.4 H} 8.09 - 8.17 (s, 0.6 H) 5.17 -
5.25(m, 0.4 H)5.09 - 5.17 {(m, 0.6 H) 3.95- 4.29 (m, 3 H) 3.60 - 3.91 (m, 3 H) 3.33-3.55
(Fra, 2H)2.61-280(m, 06 H) 1.03-1.15(t 0.4 H).

Description 21

(7S, 9aR)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethano! and (78, 9a8)-
octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol (D21)
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S GF

OH ~OH
(7R, 8aR)-7-(hydroxymethyl)hexahydropyrazino[2,1-¢][1,4]oxazine-6,9-dicne and (7R,
9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4)Joxazine-6,9-dione (D20) (365 mg,
1.82 mmol) was treated with 20 mL of 1M BHa-THF solution at room temperature. The
suspension was refluxed for 17 h and checked by direct MS, showing complete conversion
to the product. It was cooled to 0°C, and 2 mL of MeOH were added slowly, followed by

I

o
/llllll?‘
pd
Z

1mL of conc. HCI (to pH <1). The solution was warmed ta 70°C, stirred for 2 h and checked

by direct MS. The solution was brought room temperature, the solvent removed and the
residue taken up in MeOH (a few drops of water added), loaded on a SCX cartridge,
washed with MeCH (5 column volumes) and eluted with 2M methanolic ammonia. The
ninhydrin-positive fractions were collected and the solvent removed, [eaving the title
product as a clear oil. 320mg. Direct MS: m/z= 173 (M+1).

'H-NMR consistent with structure, appears to be a mixture of diastereomers in approx.
60:40 ratio:

1H NMR (400 MHz, DMSO-d,) 5 ppm 4.50 - 4.58 (m, 0.4 H) 4.38 - 4.48 (m, 0.6 H) 2.96 -
374 (m,6H)257-278(m, 2H)2.34-2.41(m,2H)1.86-2.28(m, 4H) 1.69(t, 1H)

Description 22 and Description 23
(75,9a8)-7-{{[{1,1-dimethylethyl){dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-
c][1.4]oxazine (D22) and

(75,9aR)-7-({{(1,1-dimethylethyl}(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-
c]{1.,4]oxazine (D23)

[O H [O H [O H
S —

~

OH -\OTBDMS ~OTBDMS

D22 D23
(7S, gaR)-octahydropyrazino{2,1-c]{1,4)oxazin-7-ylmethanol and (7S, 9aS)-
octahydropyrazino[2,1-c][1,4]oxazin-7-yimethanol {(D21) (315 mg, 1.83 mmol) was
dissolved in 10 mL of anhydrous dichloromethane and treated with Et;N (600 pL, 4.30
mmol} and TDBMSCI (590 mg, 3.91 mmol). The reaction was stirred overnight at room
temperature (17h). It was diluted with dichloromethane (30 mL) and extracted with sat.
NaHCO; (2 x 20mL). TLC analysis (EtOAc : MeOH 85:5) showed 2 main products. The
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organics were dried and the solvent removed leaving an oil, which was purified by flash
chromatography (silica, EtOAc—EtOAc:MeOH 90:10). Isolated two products:
(75,8a8)-7-({[(1,1-dimethylethyl)(dimethyi)silylJoxy}methyl)octahydropyrazino{2,1-
c]{1.4]oxazine (D22), 253 mg. Direct MS: m/z= 287 (M+1).

1H NMR (500 MHz, DMSO-dg} 6 ppm 3.72-3.78 (m, 1 H) 3.62-3.71 (m, 2H) 3.37 - 3.56
(m 2H)298 (t, 1 H)2.65-2.78(m, 1H)2.55-264 (m, 1H)2.25-2.44 (m, 3 H) 2.02-
2186 (m,2H)1.90-2.02(m, 1 H)0.75-0.90 (s, 9 H) -0.05 - 0.05 (s, 6 H).

Identified as the cis isomer based on ROESY cross peaks.

(75,9aR)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-
ci[1.4]oxazine (D23), 202 mg. Direct MS: m/z= 287 (M+1).

1H NMR (500 MHz, DMSO-d;) 5 ppm 3.68 {(d, 1 H) 3.56 (d, 1 H) 3.47 (t, 1 H) 3.36 - 3.43
(m,2H)3.02(, 1H)268-276(m,1H)262-268(m, 2H)250-256(m, 1H)222(t, 1
H)2.11-2.18(m, 1 H}1.90-1.97 (m, 1 H)1.70 (t, 1 H) 0.84 (s, 9 H} 0.02 (s, 6 H)
Identified as the trans isomer based on ROESY cross peaks.

Description 24

2-[3,5-bis(trifluoromethyl)phenyl}-N-[6-[(7$,9aS)-7-{{[{1,1-
dimethylethyt)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl}-N,2-dimethylpropanamide (D24)

o
[ Lw
N CF,
N lN\

O

oTeoMs” 7N CF,

Method a):
(75.9a3)-7-({[{1.1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-
c][1.4)oxazine (D22) (250 mg, 0.872 mmol) was dissolved in 3.8 mL of toluene. To this
solution was added 2-(3,5-bis(triffluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (460 mg, 0.863
mmol), followed by bis-tri —tert-butylphosphine palladium (110 mg, 0.215 mmol),
hexadecyltrimetylammonium chloride (45 yL of a 25% aqueous solution) and sodium
hydroxide solution (85 pL of a 50% aqueous solution, 0.85 mmol). The solution was
degassed by 3 freeze-pump-thaw cycles, then stirred at 90°C. After 4h, UPLC/MS analysis
indicated conversion to the target compound and no trace of starting chloropyridine. The
reaction was brought to room temperature, diluted with EtOAc (20 mL) and washed with
sat. NaHCO, (10 mL). The organics were dried and the solvent evaporated. The product
was isolated by flash chromatography (cyclohexane -> cyclohexane:EtOAc 85:15) as a
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white solid: 390 mg (0.498 mmol, 57%) taken to the next step without further
characterization.

Method b):

To a stirred solution of (7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silyljJoxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine (D107, 5g,
17.45 mmoles) in 150 ml of dry toluene at room temperature under nitrogen, a solution of 2-
[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluora-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (7.75g, 14.54 mmoles) in 50 ml of dry toluene was added, followed
by sodium tert-butoxide (2.1g, 21.81 mmoles) and bis(tri-fert-butyl phosphine) palladium
(1.49g, 2.908 mmoles). The resulting mixture was heated at reflux temperature for 4 hours.
The mixture was allowed to cool down to room temperature and filtered over Sterimat. The
filtrate was then diluted with ethyl acetate {200ml) and with sodium hydrogen carbonates
(sat. solution, 200 ml). Phases were separated and the aqueous layer was extracted with
ethyl acetate (2 x 150 ml). The combined organic extracts were dried {Na,SO,) and
concentrated under vacuum to a residue, purified by silica gel chromatography eluting with
10 to 20% EtOAc/Cyclohexane to afford the title compound as pale yellow feam (10.1g).
UPLC/MS: peak at Rt = 1.26 min with m/z = 783.35 [M+H]"

HPLC (walk-up): Rt = 6.98 min (area % = 98.22)

Description 25

2-[3,5-bis(trifluoromethyl)phenyl)-N-[6-[(7 S,9aR)-7-({[(1,1-
dimethylethyl){dimethyl)silylloxy}methyl)hexahydropyrazino[2,1-¢][1,4]oxazin-8(1H)-
yl]-4-(4-fluoro-2-methylphenyl}-3-pyridinyl]-N,2-dimethylpropanamide {(D25)

0
)
N CF,
N

Ol
OTBDMS” = N cF,

F
(7S5.9aR)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2, 1-
cj(1.4Joxazine (D23) (140 mg, 0.489 mmol) was dissolved in 2 mL of toluene. To this
solution was added the 2-chloropyridine (236 mg, 0.444 mmol), followed by bis-tri —tert-
butylphosphine palladium (60 mg, 0.117 mmol), hexadecyltrimetytammanium chloride (25
L of a 25% aqueous solution) and sodium hydroxide solution (45 pL of a 50% aqueous
solution). The solution was degassed by 3 freeze-pump-thaw cycles, then stirred at 90°C.
UPLC/MS analysis after 4h indicated only partial conversion to the target compound. More
catalyst (20 mg, 0.039 mmol) was added and the reaction left at the same temperature for
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additional 2h, but no change was observed in the conversion to product. The solution was
diluted with with EtOAc {20 mL} and washed with sat. NaHCO; (10 mL).The product was
isolated by flash chromatography (cyclohexane:EtOAc 94:6 -> 50:50) as a pale yellow oil:
87 mg (0.111 mmol, 23%) taken to the next step without further characterization.

Description 26

1,1-dimethylethyl (3R or S)-({[(1R)-1-{hydroxymethyl)-2-{(methyloxy)-2-
oxoethyllamino}carbonyl)-4-thiomorpholinecarboxylate (non-preferred name) (D26)-
Diastereoisomer 1

(e o (et
*
*
Nj\rfOH N N]\)\or\ne
I
© OH

Boc O Boc

To a solution of N-Bac thiomorpholine carboxylic acid (0.488 g, 1.97 mmol) and O-
benzotriazol-1-yl-N,N,N' N-tetramethyluronium tetrafluorcberate (TBTU) (0.697 g, 2.17
mmol) in 5 mL of anhydrous dichloromethane was added DIPEA (0.7 mL, 3.95 mmel) and
the solution was stirred for 30 mins. To a suspension of D-serine methyl ester
hydrochloride (0.47 g, 3.95 mmol) in 5 mL of anhydrous dichloromethane was added
DIPEA (0.7 mL, 3.95 mmol) and the resulting solution was stirred for 30 mins. Then the
solution containing the serine free base was added to the reaction mixture and it was left
stirring at room temperature overnight.

Water was added to the reaction mixture and the two phases were separated. The aqueous
layer was extracted with dichloromethane (3X) and the combined organic phases were
dried (Na,S0Q,) and evaporated to dryness. This crude material (1.66 g) was used in the
next step without further purification.

UPLC-MS: m/z= 349 (M+1) @ t=0.59 min

Description 27
(7R, 9aR or 9a8S)-7-(hydroxymethyl)hexahydropyrazino[2,1-¢][1,4]thiazine-6,9-dione
(D27)-Diastereoisomer 1 of {D32)

S o [

E * N 0
N OMe ——> N

Boc O (., OJ\:/N

N

CH

To a solution of the crude 1,1-dimethylethyl (3R or S)-{{[{1R)-1-(hydroxymethyl)-2-

(methyloxy)-2-oxoethyl]amino}carbonyl)-4-thiomorpholinecarboxylate (D28) in 20 mL of

dichloromethane were added 10 mL of TFA. The reaction mixture was stirred at room
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temperature for 4hrs. The solvent was removed under reduced pressure and the residue
was laken up in MeOH and loaded on a SCX cartridge. The fractions eluted with
methanolic ammonia were collected, the volume was reduced and the solution was stirred
at 50°C for 45 min. Then it was irradiated three times by microwave [set parameters:
T=80°C, t=10 min (1X); T=120°C, t=5 min (2X)]. The solvent was removed and after 2 days
the crude revealed the formation of a white solid. So it was precipitated with DME and it
was collected by filtration, washing with Et,0, to give the 1 batch of the title compound
{120 mg, y=28% over 2 steps). The filtered solution was evaporated to dryness and the
resulting crude, dissolved in DME, was irradiated two times by microwave (set parameters:
T=130°C, t=30 min). After filtration, the 2™ batch of the title compound was isolated as a
brownish solid (94 mg, y=22% over 2 steps). The filtered solution was treated in the same
way as before and after four microwave irradiatian [set parameters: T=130°C, t=30 min
(3X) and t=90 min (1X)] the 3" batch of the title compound was isolated as a brownish
solid {50 mg, y=12% over 2 steps}.

Since the purity of these three batches was very similar by NMR analysis, all of them were
used in the next step.

UPLC/MS: m/z= 217 (M+1) @ t=0.36 min

1H NMR (500 MHz, DMSO-ds) 5 ppm 8.03 - 8.27 (m, 1 H) 5.04 (t, 1 H}4.73 (td, 1 H) 3.88
(dd, 1 H)3.86-3.90 (m, 1 H)3.72-3.79 (m, 1 H) 3.47 - 3.57 (m, 1 H) 2.90 (d, 1 H) 2.80 (d,
1H)273-281(m,1H)2.45-264 (m, 2H)

Description 28
(7R, 9aR or 9a8S)-7-(hydroxymethyl)hexahydropyrazino[2,1-¢][1,4]thiazine-6,9-dione
2,2-dioxide (D28)-Diastereocisomer 1 of (D33)

0, .0

Deo Ol

oA
AN

OH ' OH
To a suspension of the starting (7R, 9aR or 9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-
c][1.,4]thiazine-6,9-dione (D27) (264 mg, 1.22 mmol) in dichloromethane (5 mL) was added
77% m-CPBA (684 mg, 3.05 mmol} and the reaction mixture was stirred at room
temperature for 3 hrs. The solvent was removed and the crude was purified by
chromatography {silica, CH;Cl,: 2M NH3 in MeOH 95:5 to 8:2) to give the title compound as
a white solid (200 mg, y=66%).
HPLC/MS: m/z= 249 (M+1) @ t=0.21 min
1H NMR (500 MHz, DMSO-d;) 8 ppm 8.34 - 847 (m, 1 H) 5.11 (t, 1 H)4.80 (dt, 1 H) 4.25 -
(dd, 1H)3.89-3.99(m,1H)3.72-3.84(m, 1 H)3.62(t, 1H)3.49-3.59(m, 1 H) 3.23 -
3.37 (M, 2H)3.13(t, 1 H) 3.01 (t, 1 H)

|
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Description 29
[(7S, 9aR or 9aS)-2,2-dioxidooctahydropyrazino[2,1-c]{1,4]thiazin-7-yl]Jmethanol
(D29)-Diastereoisomer 1 of (D34)

C. .0
S

0, ‘,O
E S
* [ %
N

~OH ~OH

To a solution of the starting (7R, 9aR or 9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-
c][1.4]thiazine-6,9-dione 2,2-dioxide (D28) (200 mg, 0.806 mmol) was added 8.06 mL of 1M
BH,-THF solution at room temperature. The suspension was refluxed overnight and
checked by UPLC/MS.

HCI 6 N (ca. B mL) was added to the reaction mixture, cooled to 0°C, and the resulting
solution was refluxed for 1 hr. The crude was purified by SCX cartridge to give the title
compound as a white solid (182 mg, quantitative yield)

HPLC/MS: m/z= 221 (M+1) @ t=0.17 min

1H NMR (400 MHz, DMSO-d;) 5 ppm 4.56 (t, 1 H) 3.18 - 3.26 (m, 2 H) 2.94 - 3.15 (m, 4 H})
272-280(m,3H)2.56-264 (m,1H)244-253{m, 1H)2.22-236(m,2H)1.74 (t, 1
H)

Description 30

(7S, 9aR or 9aS)-7-({[(1,1-
dimethylethyl}(dimethyl}silyllJoxy}methyl}octahydropyrazino[2,1-c][1,4]thiazine 2,2-
dioxide (D30)-Diastereoisomer 1

0. .0 0..0
\SI S
(e (s
N N
N N

~OH -\OTBDMS

To a suspension of [(7S, 9aR or 9aS)-2,2-dioxidooctahydropyrazino[2,1-c][1,4]thiazin-7-
yllmethanol (D29) (182 mg, 0.818 mmol) in 8 mL of anhydrous dichloromethane was added
Et:N (340 pL, 2.45 mmol) and TDBMSCI (246 mg, 1.64 mmol). The reaction mixture was
stirred for 15 hrs at room temperature and then the homogeneous solution was left still for 2
dgays.

Sat. NaHCO, was added and the two phases were separated. The aq. layer was extracted
with dichloromethane (3X) and the combined organic phases were dried with Na,SO, and
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evaporated to dryness. The crude was purified by chromatography (silica, CH:Cl,: MeOH
1:0 to 99:1) to give the title compound as a white solid (150 mg, y=55%).

UPLC/MS: m/z= 335 (M+1) @ t=0.54 min

1H NMR (400 MHz, DMSO-dg) 6 ppm 3.39-3.48 (m, 1 H) 3.31 -3.40 (m, 1 H} 3.13 (1, 1 H)
2.81-3.09(m, 3H)2.70-2.85(m, 3 H)256-2.65(m, 1 H)2.42-2.51 (m, 1 H)2.27 -
2.36(m, 1H)2.19-2.30(m, 1 H) 1.91-2.06 (m, 1 H) 1.74 (t, 1 H) 0.80 (s, 9 H) -0.02 (s, &
H)

Description 31

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S, 9aR or 9aS)-7-({{(1,1-
dimethylethyl)(dimethyi}silyljJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-
c][1,4]thiazin-8(1H)-yl}-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (D31)-Diastereoisomer 1

(s
N CF,

TBDMSO” N CF,

To a solution of (7S, 9aR or 9a8)-7-({[(1.1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-¢][1,4]thiazine 2,2-dioxide
(D30) (147 mg, 0.44 mmol) and 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-{4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577) (180 mg, 0.338
mmol} in 3 mL of anhydrous toluene were added bis-tri-tert-butylphosphine palladium (34.5
mg, 0.068 mmol), hexadecyltrimetylammonium chloride (21.6 pL of a 25% aqueous
solution) and sodium hydroxide solution (40 pl. of a 50% aqueous solution). The reaction
mixture was degassed by freeze-pump-thaw cycles and then it was stirred at 90°C for 12
hrs. During this reaction time further amounts of the palladium catalyst (17+17 mg) were
added. EtOAc and NaHCQ; were added to the reaction mixture and the two phases were
separated. The agueous phase was extracted with EtOAc (3X) and the combined organic
phases were dried (Na,S0.) and evaporated to dryness. The crude was purified by
chromatography (silica, cyclohexane:EtOAc 9:1 to 75:25) to give the title compound as a
white solid (172 mg, vield=47%).

MS: m/z= 831 (M+1) and 416 (M/, +1)

HPLC/MS: miz= 831 (M+1) and 416 (M, +1) @ t=1.22 min

-56 -



10

15

20

25

30

WO 2007/028654 PCT/EP2006/008845

1H NMR (500 MHz, DMSO-d;} & ppm 8.01 (s, 1 H) 7.86 (s, 1 H) 7.60 - 7.82 {(m, 2 H) 7.16
(d,1H)6.98-7.14(m, 2H) 6.67 (s, 1 H)4.36-454 (m, 1 H) 3.91 -4.12(m, 1 H) 3.80 -
3.94(m,1H)358-3.73(m, 1H)3.08-347 (m,5H)2.87-3.00(m, 1H}2.72-2.82(m, 1
H)251(s,3H)242-267 (m,3H)2.19(s,3H)1.49(s,3H) 1.34 (s, 3H) 0.78 (s, 9 H)
0.00 (s, 6 H)

Description 32

(7R, 9aR)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-dione and (7R,
8aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-dione (D32)

SUBE G W (e

Boc O Boc O
<

OH

To a solution of N-Boc thiomorpholine carboxylic acid (0.803 g, 2.96 mmol) in 16 mL of
anhydrous dichloromethane was added O-benzotriazol-1-yl-N,N,N', N-tetramethyluronium
tetrafluoroborate (TBTU) (1.03 g, 3.22 mmo!) and the solution was stirred for 45 min. A
solution of D-serine methyl ester hydrochloride (0.911 g, 5.85 mmol) and Huenig’s base
(1.02 mL, 5.85 mmol) in dichloromethane was prepared and added to the reaction mixture.
The reaction was left stirring at room temperature overnight. UPLC-MS analysis showed
conversion to the product. The reaction was diluted with dichloromethane and extracted
with water, dried (Na,S0,), and the solvent was removed. The crude {1.73 g) was taken to
the next step without further purification.

It was dissolved in 60 mL of dichleromethane and added 15 mL of TFA at 0°C. The reaction
stirred at room temperature for 2h. The solvent was removed under reduced pressure and
the residue was taken up in MeOR and loaded on a SCX cartridge. The fractions coming
from SCX were collected, the solvent removed and the residue dissolved in methanol and
stirred at 50°C overnight, then at 90°C for 21h. The reaction was cooled down kept in a
freezer. The precipitate that formed was collected by filtration and the mother liquour
concentrated by removing the colvent. The two fractions were analysed by 'H-NMR, which
was consistent with the product, as a mixture of diasterecisomers. They were combined
and used in the next step without further purificaticn.

Description D33

(7R, 9aR)-7-(hydroxymethy!)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-dione 2,2-
dioxide and (7R, 9aS}-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-
dione 2,2-dioxide {D33)
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OH OH

To a suspension of (7R, 9aR)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-
dione and (7R, 9aS5)-7-{hydroxymethyl)hexahydropyrazino[2,1-c][1,4]thiazine-6,9-dione
(D32) (851 mg, 3.94 mmoal) in dichloromethane (17 mL), was added 77% m-CPBA (2.21 g,
9.84 mmo!) and the reaction was left at room temperature for 2h. A precipitate formed and
was separated and washed with MeOH. The liquid phase was concentrated. The product
was isolated by flash chromatography (CH,Cl; -> CH;Cl;: 0.5M NH4 in MeOH 85:15),
obtaining 594 mg, 2.39 mmol.

1H NMR (500 MHz, DMSO-ds) 5 ppm 8.44 (s, 1 H)} 8.41 (s, 1 H)5.48 (t, 1 H) 5.12 (t, 1 H)
4.80 (dt, 1 H)4.70 - 4.76 (m, 2H) 4.37 {dd, 1H) 4.25 (dd, 1 H} 4.07 —4.12 (m, 1 H) 3.89 -
399 (m,1H)3.72-3.85{m,2H)3.62(t, 1H)3.52-3.57 (m, 1H)3.23-3.47 (m, 4 H) 2.95
—3.18 (m, 6 H). Mixture of diastereocisomers (ratio about 55/45).

Description 34
[(7S, 9aR)-2,2-dioxidooctahydropyrazino[2,1-¢][1,4]thiazin-7-ylJmethanol and [(7S,
9aS)-2,2-dioxidooctahydropyrazino[2,1-c]{1,4]1thiazin-7-ylJmethanol (D34)

0, .0
S

O\\S,,O
Cate (o
O)\E/N i N

~ .

OH OH
To (7R, 9aR)-7-(hydroxymethyl}hexahydropyrazino[2,1-c]f1,4]thiazine-6,9-dione 2,2-dioxide
and {7R, 9aS)-7-(hydroxymethylhexahydropyrazinof2,1-c][1,4]thiazine-6,9-dicne 2,2-
dioxide (D33} (592 mg, 2.39 mmol) was added 24 mL of 1M BH,-THF soiution at room
temperature. The suspension was refluxed overnight, and checked by UPLC/MS: product
peaks seen at 0.17 and 0.37 min, both with m/z= 221 (M+1).The excess BH; was
quenched by addition of MeOH (10 mL) at 0°C, followed by conc. HCI (2mL) and the
solution was heated to 80°C and stirred for 4 h. The crude was purified by SCX cartridge,
leaving the expected product: 398 mg, 1.81 mmol.
1H NMR (400 MHz, DMSO-dg) & ppm 4.50 (1, 1 H) 4.60 (t, 1 H) 3.33-3.43 (m, 2H) 2.99 -
3.29(m, 12H)2.75-293(m,2H)256-272(m, 2H)2.25-2.38(m,3H)1.76 (1, 1 H).
The sample consists of a mixture of diasterecisomers (ratic about '
§0/40).

description 35 and Description 30
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To a solution of (78, 8aS or R)-7-{{[(1,1-
dimethylethyl){(dimethyi)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]thiazine 2,2-dioxide
(D35) (111 mg, 0.331 mmol) in 2.2 mL of toluene was added 2-{3,5- ’
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl}- N, 2-
dimethylpropanamide {WO 2005/002577] (136 mg, 0.254 mmol), bis-tri ~tert-
butylphosphine palladium (26 mg, 0.051 mmol}), hexadecyltrimetylammonium chloride (16
pL of a 25% aqueous solution) and, at tast, sodium hydroxide solution (31 pL of a 50%
agueous solution). The solution was degassed by freeze-pump-thaw cycles, then stirred at
90°C for 3.5 h. A check by UPLC/MS showed the product peak at 1.22 min., m/z = 31
(M+1), 416 (M/, +1). The solution was diluted with with EtOAc, washed with sat. NaHCOs,
and the organics dried (Na,S0O,). The product was isolated by flash chromatography
(cyclohexane:EtOAc 100:0 -> 40:60): 160 mg (0.192 mmpol) taken to the next step without
further characterization. :

Description 37

(3R, 9aR)-3-(hydroxymethyl)tetrahydro-2H-pyrazino[1,2-a]pyrazine-1,4(3H,6 H}-dione
and (3R, 9a8)-3-(hydroxymethyl)tetrahydro-2H-pyrazino[1,2-a]pyrazine-1,4(3H,6H)-
dione (D37)

Boc
@oc I':l N
N fe) E H
[ OH —— N N o
——————
Boc O Boc O OH 07
~oH

To a solution of 1,4-bis{[(1,1-dimethylethyl)oxy]carbonyl}-2-piperazinecarboxylic acid (10.88
g, 32.93 mmol} in 100 mL of dichloromethane was added O-benzotriazol-1-yl-N,N,N',N*-
tetramethyluronium tetrafluoroberate (TBTU) (11.62 g, 36.19 mmol) and
diisopropylethylamine (8.6 mL, 54.28 mmol). The reaction was stirred for 1 h. In the
meantime, a solution of D-serine methy! ester hydrochloride (10.24 g, 65.81 mmol) and
diisopropyiethytamine (11.50 miL, 65.9 mmol) in dichloromethane was prepared and finally
added to the reaction mixture. The reaction was left stirring at room temperature for 2.5 h.
UPLC-MS analysis showed no more starting material and conversion to the product (peak
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at 0.67 min, m/z = 432, M+1). The reaction was diluted with dichloromethane and extracted
with sat. NaHCQ,, dried (Na,;SQ,), and the solvent removed. The crude (23.5 g) was taken
to the next step without further purification.

It was dissolved in 80 mL of dichloromethane and treated with 20 mL of TFA, added at 0°C.
The reaclion was stirred at room temperature for 2h, stored in a freezer overnight, and then
added again with 10 mL of TFA and stirred at room temperature for 8h. It was stored again
in freezer, then added more TFA (20mL.) and stirred at room temperature for 5h. After
addition at 0°C of 30 mL of TFA and heating at 30°C for 3h, the reaction appeared by
UPLC/MS not to contain starting material anymore. Product seen at .20 min, m/z = 232
{M+1). The reaction volume was reduced by evaporation and the crude was purified by
SCX. The basic fractions were stirred at 50°C overnight. The solution was concentrated
and the solid residue triturated with MeOH (SmL) and diethyi ether, leaving 4.44 g of
product. Mixture (2:1) of two diastereomers.

1H NMR (400 MHz, DMSO-d;) 5 ppm 8.02 - 8.07 (s, 0.66 H) 7.98 - 8.02 (s, 0.33 H} 5.00 -
521 (m,1H)4.14-433(m, 1 H)3.67-3.89(m,3H)3.41-355(m, 1H)3.10-3.29(m, 2
H)2.76-2.94 (m, 1 H) 2.26 - 2.68 (m, 3 H).

Description 38
(3S, 9aR)-octahydro-2H-pyrazino[1,2-a]pyrazin-3-ylmethanol and (38, 9aS)-octahydro-
2H-pyrazino[1,2-a]pyrazin-3-ylmethanol (D38)

N

(et (e
¥ —

< X

OH OH

(3R, 9aR)-3-(hydroxymethyljtetrahydro-2H-pyrazino[1,2-ajpyrazine-1,4(3H,6 H)-dione and
(3R, 9a5)-3-(hydroxymethyl)tetrahydro-2H-pyrazino[1,2-a)pyrazine-1,4(3H,6 H)-dione
(D37)(4.44 g, 22.28 mmol} was divided into two equal porlions. Each portion was treated at
0°C with 110 mL of 1M BH;-THF solution and brought to reflux (80°C) for 24h. The reaction
was checked by direct UPLC/MS and was not complete. A further aliquot of 50 mL of 1M
BH;-THF solution was added to each reaction, and they were kept at 80°C for additional 16
h. They were checked again by MS and found to be complete (for both m/z= 172, M+1),
The reaction flasks were cooled to -10°C and treated with 30 mL of 6M HCI. The resulting
solutions were warmed to 80°C and stirred for 3.5 h. Both reactions were checked by direct
MS (m/iz= 172, M+1 for both samples). The reaction mixture was purified by SCX, obtaining
4.07 g of product. 1H NMR consistent with the structure, mixture of diastereocisomers.

Description 39

(3S, 9aR)-3-({[(1, 1-dimethylethyl)(dImethyl)s|Iyl]oxy}methyl)octahydro-2H-

pyrazino[1,2-alpyrazine and (3S, 9aS)-3-({[(1,1-

dimethylethyl)(dimethyl)silylloxy}methyl)octahydro-2H-pyrazino[1,2-a]pyrazine (D39)
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(38, 9aR)-octahydro-2H-pyrazino{1,2-a]pyrazin-3-ylmethanol and (3S, 9aS)-octahydro-2H-
pyrazino[1,2-a]pyrazin-3-yimethanol (D38) (4.065 g, 23.75 mmol) was dissolved in 100 mL
of dichloromethane and treated with Et;N (9.32 mL, 71.25 mmol) and TDBMSCI (8.4 g,
59.38 mmol). The reaction was stirred at room temperature for 70 h. It was checked by
UPLC/MS, which showed conversion to product: peaks at 0.45 and 0.46 min, m/z = 286
{(M+1). It was diluted with dichloromethane, extracted with sat. NaHCO; and brine, and the
dried over Na,SO,. The crude was purified by flash chromatography (silica, CH.Cl, ->
CH_Cl.,: MeOH-80:20), to give 4.410g of the expected product.
Spectrum consistent with the product. Mixture of diastereomers, roughly 2:1 ratio.
1H NMR (400 MHz, DMSO-dg) & ppm 3.67 - 3.81 (m, 1 H) 3.35-3.48 (m, 1 H) 2.58 - 2.84
(m 5H)2.18-2.58(m, 3H)1.93-2.17(m,2H)1.74-1.93 (m, 1 H) 1.63-1.74 (m, 1 H)
0.87 (s,3H)0.86 (s, 6 H) 0.04 (2, 2 H) 0.02 (s, 4 H).

Description 40

(7S, 9aR)-2-acetyl-7-({[{1,1-dimethylethyl}{dimethyl)silyl]Joxy}methyljoctahydro-2H-

pyrazino[1,2-a]pyrazine and (7S, 9a8)-2-acetyl-7-({[(1,1-

dimethylethyl)(dimethyl)silylJoxy}methyl)octahydro-2H-pyrazino[1,2-a]pyrazine (D40)
(0]

N N
(L (e
N _— N
N N
~OTBDMS ~oTBDMS

To a solution of (38, 9aR)-3-({[(1,1-dimethylethyl)(dimethyl)silylloxy}methyl)octahydro-2H-
pyrazino[1,2-a]pyrazine and (3S, 9aS)-3-({[(1.1-
dimethylethyl}dimethyl)silyljoxy}methyl)octahydro-2H-pyrazina[1,2-a]pyrazine (DBQ) (4.407
g, 15.44 mmel) in 100 mL of dichlorcmethane was added triethylamine (3.23 mbL , 23.16
mmol) and it was brought to — 50 °C. A solution of acetic anhydride {1.459 mL, 15.44 mmol)
in 16 mL of dichloromethane was added dropwise in 45 min. The reaction was stirred at—
50 °C for additional 30 min. and then let back tc room temperature. The reaction was
checked by UPLC/MS, which showed the two diasereomeric products at 0.54 and 0.57 min,
m/z = 328 (M+1). The reaction mixture was diluted with dichloromethane, extracted with
sat. NaHCOj; and brine, and the dried over Na,S0O,. The crude was purified by flash
chromatography (silica, CH,Cl; -> CH.Cl;: 0.5 M NH; in MeOH 90:10), obtaining 4.334 g.
1H NMR (400 MHz, DMSO-d,) indicated a mixture of diastereoisomers withdiagnostic
peaks at 0.05 ppm, and 0.03 ppm.
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Description 41 and Description 42

N-[6-[(3S, 9aR or S)-8-acetyl-3-({[{1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-4-
(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl) phenyl]-N,2-
dimethylpropanamide (D41}-Diastarecisomer 1 and

N-[6-[(3S, 9aS or R)-8-acetyl-3-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-4-
(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide (D42)-Diastereoisomer 2

\fO

N
SR
N CF,
N Na o
i l P

oTeDMS” N CF,

F
To a solution of (7S, 9aR)-2-acetyl-7-({[{1,1-
dimethylethy!)(dimethyl)silyljoxy}methyl)octahydro-2H-pyrazino[1,2-a]pyrazine and (7S,
9aS)-2-acetyl-7-({[(1,1-dimethylethy!)(dimethyl)sily!loxy}methy!)octahydro-2H-pyrazino[ 1, 2-
a)pyrazine (040) (1.5 g, 5.72 mmol) in 20 mL of toluene was added 2-[3,5-
bis{trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl}-3-pyridinyl]-N,2-
dimethylpropanamide [WO 2005/002577] (2.034 g, 3.816 mmol), bis-tri —tert-
butylphosphine palladium (440 mg, 0.86 mmal), hexadecyltrimetylammonium chloride (73
KL of a 25% agqueous solution) and, at last, sodium hydroxide solution {456 pL of a 50%
aqueous solution). The solution was degassed by two freeze-pump-thaw cycles, then
stirred at 90°C for 4 h. More bis-tri ~tert-butylphosphine palladium (187 mg, 0.37 mmol)
was added and the reaction stirred at 80°C for additional 4 h. The reaction was checked by
UPLC/MS, which showed peaks for the expected products at 0.93 and 1.17 min., m/z = 824
{M+1) for both. The solution was diluted with EtOAc, washed with sat. NaHCOQ,, brine, and
the organics dried (Na;SQ4). The products were isolated by flash chromatography
{cyclohexane:EtOAc 70:30 -> 0:100).
{D41) Diasterecisomer 1, 1.1686 g, UPLC/MS: peak at 1.17 min, m/z = 824. M+1,
(D42} Diastereoisomer 2, 1.0916 g, UPLC/MS: peak at 8.93 min, m/z = 824. M+1.

Description 43: N-(phenylmethyl)-D-serine (D43)
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The title compound was made according to the procedure described G.R. Brown, J.
Chem. Soc. Perkin Trans 1, 1985, 2577. Benzaldehyde (10.16mL,0.1mol) was
added to a vigorously stirred solution of D-Serine (10.47g, 0.1mol) in 2N NaOH
solution (50mL), stirred for 30 minutes at R.T. before cooling in an ice-salt bath to
~6°C before adding Sodium Borohydride (1.06g, 27.90mmal) portionwise over 40
minutes. The reaction was stirred at R.T. for 1 hour before adding more
benzaldehyde (10.16mL, 0.1mol) and cooling down in an ice-salt bath to between
6-10°C and then adding more sodium Borohydride (1.06g, 27.90mmol) portionwise
over 45 minutes. The reaction mixture was stirred at R.T. for 2 hours, washed with
Et,0. Made sure all solid material in solution, hence diluted with water before
washing with Et,0 x2. Aqueous layer acidified to ~pH 6.5, using ¢.HCI solution.
Solid precipitated out. Filtered, dried in the vacuum oven overnight at 40°C to afford
a white solid in 46% yield.

NMR (DMSO-d6) & 7.44-7.30 (5H, m), 3.98 (2H, q), 3.73- 3.61 (1H, m), 3.14 (1H,
m}.

Description 44: (3R)-5-ox0-4-(phenylmethyl)-3-morpholinecarboxylic acid

(D44) ]
o¢[wj " CoH

of

The title compound was prepared according to the method described by H.H. Otto,
Helvetica Chimica Acta, 2004, 87, 90. To an ice cooled solution of N-
(phenylmethyl)-D-serine (8.90g, 45.59mmol) in 2N NaCH solution (50mL) was
added chloroacetyl chleride (4.36mL, 54.71mmol), dropwise over 15 minutes. The
reaction was stirred for 30 minutes before adding 30% NaOH solution (4.5g in
15mL) and stirring at R.T. for 2 and %z hours. It was cooled in an ice bath before
adding c.HC} solution to pH<1. solid precipitated out. Filtered. Suspended in
isopropanol and heated at reflux for 10 minutes. Filtered hat. Solvent evaporated to
afford a pale yeltow solid. Triturated with Et,O to afford the title compound as a
cream solid in 29% yield.

MS (API+). m/z 236.1 (MH+: 100%) @ retention time 1.61min

Description 45: Ethyl (3R)-5-oxo-4-(phenylmethyl)-3-morpholinecarboxylate
{D45)
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The title compound was prepared according to the procedure described by
H.H.Otto, Helvetica Chimica Acta, 2004, 87, 90 using (3R)-5-ox0-4-(phenylmethyl})-
3-morpholinecarboxylic acid {D44, 3.13g, 13.33mmol) in EtOH (30mL), cooling in an
ice bath before adding Thionyl Chioride (1.46mL) dropwise, and then stirring at R.T.
for 6hours. Added more thionyl chlcride (1mL) and stirring at R.T. overnight. Added
more thionyl chloride (1mL) and stirred for 4 hours, added further thiony! chloride
(0.5mL) and stirred overnight again. Added thionyl chloride (0.2mL) and left stirring
for 5 hours. Solvent evaporated to afford the title compound as an orange cil in
quantative yield. -

MS (API+): m/z 264.1 (MH+; 100%) @ retention time 2.28 min

[a]p= —11.4°, where | = 1cm, c = 0.5in DCM

Description 46:Ethyl (3R)-4-(phenylmethyl)-3-morpholinecarboxylate (D46)

(e}
(Njn/o\/
o
The titte Compound was prepared accerding to the procedure used by G.R.Brown,
J. Chem. Soc. Perkin Trans 1, 1985, 2577, using ethyl (3R)-5-ox0-4-(phenylmethyl)-
3-morpholinecarboxylate (D45, 3.64g, 13.84mmol) in dry THF (70mL), cooled in an
ice bath before adding borane-dimethylsulphide complex (1.84mL, 10M), slowly.
The reaction mixture was allowed to warm up to room temperature overnight.
Stirred for further six hours, added more borane-dimethylsulphide complex and
stirred at R.T. over the weekend. Reaction quenched carefully with water, dropwise
till the effervescence had finished. Solvent evaporated. Residue dissolved in water,
basified to pH ~10 using 2N NaOH solution before extracting with Et,0. Organic
layer was then extracted with 2N HCI solution. Acid layer was then basified using
2N NaOH solution before extracting with Et;0 x 3. Combined extracts were dried
(MgSQ,). Filtered. Evaporated under reduced pressure to afford the title compound
as a colurless oil in a 68% yield.

MS (API+): m/z 250.1 (MH+; 100%) @ retention time 1.88 min
(oo = + 103°, where | = 1cm, ¢ = 0.5 in DCM

Description 47: (3R)-4-(phenylmethyl)-3-morpholinecarboxylic acid (D47)
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Ethyl (3R)-4-(phenylmethyl)-3-morpholinecarboxylate (D46, 2.33g, 9.36mmol) was
dissolved in a mixture of THF/EtOH/H,O (1:1:1 45mL) before treating with Lithium
Hydroxide monohydrate (0.432¢g, 10.29mmol) and heating at 50°C overnight.
Reaction not finished. Added more Lithium Hydroxide monohydrate (0.200g,
4.76mmol} and left heating for a further 24 hours. Added more Lithium Hydroxide
(0.100g, 2.38mmol) and heated for a further 6 hours. Added more Lithium
Hydroxide (0.100g, 2.38mmol) and heated for a further 16 hours.

Cooled to R.T.. Reaction neutralised using 2N HCI solution. Solvent evaporated.
Residue partitioned between DCM and Water. Aqueous layer extracted with 10%
MeOH/DCM x5. Combined extracts dried (MgSQ,). Filtered. Solvent evaporated
under reduced pressure to afford the title compound as a white foam in a 94% vyield.
MS (API+): m/z 222.1 (MH+; 100%) @ retention time 0.86 min

[odo = + 73°, where | = 1cm, ¢ = 0.5 in MeOH

Description 48: Methyl N{[(3R)-4-{phenylmethyl)-3-morpholinyl]carbonyl}-D-
serinate (D48)

QSIJUL(HTE,O

(3R)-4-(phenylmethyl)-3-morpholinecarboxylic acid (D47, 1.93g, 8.73mmal) was
dissclved in dry DCM (20mL) with a little DMF (2mL). To it was added TBTU (3.62g,
11.27mmol) followed by DIPEA (3.02mL, 17.29mmol) and stirred for 40 minutes at
R.T., under argon before adding a solution of D-Ser-Methylester hydrochloride
(2.70g, 17.37mmol), and DIPEA (3.02mL, 17.29mmol} in dry DCM (15mL). The
resulting mixture was stirred for 45minutes before being allowed to stand overnight.
Diluted with DCM (60mL), washed with sat NaHCO3; solution (2 x 60mL). Dried
(Na;S0,). Filtered. Solvent evaporated under reduced pressure to afford an orange
oil. Used crude in the next step.

MS (API+): m/z 323.1 (MH+; 100%) @ retention time 1.17 min

[alo=+11.8°, wherel=1cm, c =0.5in DCM

Description 49: (7S5,9aS)-octahydropyrazino[2,1-c][1,4]Joxazin-7-yImethanol
(D49)
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Methyl N-{[{3R)4-(phenyimethyl}-3-morpholinyl]carbonyl}-D-serinate (D48, 3.72g,
11.56mmol) was dissolved in EtOH (50mL), treated with 10% Pd on C (450mg) then
placed under an atmosphere of hydrogen over the weekend. Left stirring for further
6 hours. Added 10% Pd on C (200mg) and left under an atmosphere of hydrogen
overnight. Catalyst removed by filtration through kieselguhr washed with acid,
washing well with EtOH. Solvent removed under reduced pressure to afford a
colourless oil. Qil dissolved in dry MeOH (16mL) and heated at 50°C overnight. Left
heating for a further 3 hours before cooling to R.T.. Solvent removed under reduced
pressure. Residue triturated with DCM to afford the title compound as an off white
solid in 35% vyield over the 2 steps.
MS (ELSD+) : 201.1 (MH+; 100%) @ retention time 0.49 min
[a]lp =+ 37.6 °, where | = 1cm, ¢ = 0.5 in MeCH

Description 50: (7 S,9a8S)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol
{D50)

c

o

NH

SOH

(7S,9aS)-octahydropyrazino[2,1-c][1,4]oxazin-7-ylmethanol (D49, 800mg, 4mmol)
was suspended in dry THF (20mL), before being treated with 1M borane THF
complex solution (40mL) and heating at reflux for 17 hours. Cooled to R.T., MeOH
(8mL) added dropwise followed by c.HCI solution (3.2mL). The resulting mixture
was heated at 70°C for 2 hours. Cooled to R.T., solvent evaporated under reduced
pressure. Residue placed on a 10g SCX column in MeOH with some water. Column
washed with MeOH (3x 25mL) before eluting the compound with NH; in MeOH (4 x
25mL). Solvent evaporated under reduced pressure to afford.the title compound as
a colourless oil in a quantitative yield.

MS (ELSD+): m/z 173.1 (MH+; 100%) @ retention time 0.31 min

[a]o =+ 3.6° , where | = 1Tcm, ¢ = 0.5 in MeOH

Description 51: (75,9aS8)-7-({[{1,1-
d|methylethyl)(d:methyl)s|IyI]oxy}methyl)octahydropyrazmo[2 1-c][1,4]oxazine
(D351)

-B87 -



10

15

20

25

30

WO 2007/028654 PCT/EP2006/008845

C

o
H

N

K/NH
X
-~

-0

I\
(7 8,9a5)-octahydropyrazino[2,1-c][1,4]Joxazin-7-ylmethanol (D50, 680mg,
3.95mmol) was almost dissolved in dry DCM (12mL) before adding Et3N (1.10mL,
7.90mmol), followed by TBOMS-Chloride (894mg, 5.93mmol). The resulting
reaction mixture was stirred over the weekend at R.T., under argon. Left stirring for
2 more hours.
Diluted with DCM, washed with sat NaHCOj solution (2 x 20mL). Dried (MgSO4).
Filtered. Solvent evaporated. Residue purified on a 25 + M horizon column eluting
with 10% EtOAc/Pet Ether to EtOAc to 10% MeOH/EtOAc. Solvent evaporated
under reduced pressure to afford the title compound as a pale yellow qil in a 62%
yield.
1H NMR (400MHz; DMSO-d6) § 3.77-3.63 (3H, m), 3.50- 3.40 (2H, m), 2.98 (1H, t),
2.71 (1H, br m), 2.61 (1H, dd), 2.42-2.28 (4H, m), 2.14- 2.05 (2H, m), 1.96 (1H, m),
0.83 (9H, s), 0.01 (6H, s)
[a)o =+ 4.4° , wherei=1cm, c=0.5in DCM

Description 52: 2-[3,5-bis(trifluoromethyl)phenyl]-N-(6'-chloro-4-methyi-23,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide (D52)

CF,

=N
2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl)-N, 2-
dimethylpropanamide (400mg, 0.726mmol), 4-methylpyridine-3 boronic acid
{130mg, 0.944mmo!), sodium carbonate (0.8mL, 2M), tetrakistriphenylphosphine
palladium (7.8mg, 0.00726mmol) was added in dioxane (4mL) and stirred under
argon before heating in the microwave at 110°C for 30 minutes., added more 4-
methylpyridine-3 boronic acid (67.5mg, 0.49mmo!) and
tetrakistriphenylphosphinepalladium (7.8mg, 0.00726mmol!) and heated at 110°C
for 30 minutes. therefore added more 4-methylpyridine-3 boronic acid (51mg,
037mmol), tetrakistriphenylphosphinepalladium (7.8mg, 0.00726mmo!) and heated
under microwave conditions at 110°C for 30minutes., therefore added 4-
methylpyridine-3 boronic acid (47mg, 0.34mmol),
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tetrakistriphenylphosphinepalladium {(7.8mg, 0.00726mmol) and heated at 110°C
for 30 minutes.. Residue partitioned between EtOAc and Brine. Aqueous layer was
extracted with EtOAc x3. Combined extracts were dried and solvent evaporated.
Residue purified on a 12 +M horizon column eluting with Pet Ether to 1:1 EtOAc:
Pet Ether. Unable to isolate clean fractions. Sample sent to be purified by Mass
Directed Auto-Prep (MDAP) chromatography, white solid didn't dissolve was found
to be desired material. This was combined with product isolated from the MDAP to
afford the title compound as a white solid in an 83% yield.

MS ( APl+): m/z 516.1 (MH+; 100%)

Description 53: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6‘-[(7S,9aS)-7-({[(1,1-
dimethylethyl){dimethyl)silyljoxy}methyl}hexahydropyrazino[2,1-c}[1,4]oxazin-
8(1H)-yl]-4-methyl-3,4'-bipyridin-3'-yi}-N,2-dimethylpropanamide (D53)

o]
H

jﬂ oF,
N N
H | =
- SO CcF
I )
S
=N

The 2-[3,5-bis(trifluoromethyl)phenyl]-N-(6'-chloro-4-methyl-3,4'-bipyridin-3'-yl)-N,2-
dimethylpropanamide (D52, 77mg, 0.15mmol), (7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino(2,1-c][1,4]oxazine (D51,
51.5mg, 0.18mmol), sodium t-Butoxide (18mg, 0.19mmol) were degassed together
in dry toluene( 1.5mL.) for 5 mins before adding Bis(dibenzyleneacetone) Palladium
{ 9mg, 0.015mmol) and 2-Dicyclohexylphosphino-2'-(N'N’-dimethylamino)biphenyl
(15mg, 0.038mmol) and heating under microwave conditions at 130°C for 30mins.
Diluted with EtOAC, washed with sat. NaHCO; x1, brine x1, dried (MgS04).
Filtered. Solvent evaporated. Residue purified eluting with Pent to EtOAc. No
Fractions isolated clean. Mixed fractions combined, solvent evaporated and residue
re-purified on a 2g SCX column, washing with MeOH (2x10mL) before eluting the
compound off with NH3 in MeOH (3x10mL). Solvent evaporated under reduced
pressure to afford a gummy solid (86mg).

MS (API+: 766.4 (MH+;100%) + 652.2 (MH+; -TBDMS ; 20%)

Crude product was used directly without further purification.

[N
SMDBTO

Description 54: 2-[3,5-bis(triflucromethyl)phenyt]-N-(6'-chloro-6-fluoro-2-
methyl-3,4'-bipyridin-3’-yl)-N,2-dimethylpropanamide (D54)
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2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl)-N,2-
dimethylpropanamide (200mg, 0.363mmol), 2-fluoro-6-methylpiperidine-5 boronic
acid (73mg, 0.472mmol), sodium carbonate solution (0.4mL, 2M),
tetrakistriphenylphosphinepaltadium (4mg, 0.00363mmol} in dioxan (2mL) were
heated together in the microwave at 110°C for 30 minutes. The mixture was
partitioned between EtOAc and sat NaHCOj; solution. Aqueous layer extracted with
EtOAc x3. Combined extracts dried and evaporated. Residue purified on a 12+M
horizon column eluting with Pet Et20 to 60% EtOAc/Pet Et;0. Solvent evaporated
under reduced pressure to afford the title compound in quantative yield.

MS (API+): m/z 534.2 (MH+; 100%)

Description 55: 2-[3,5-bis{trifluoromethyl)phenyl]-N-[6-chloro-4-(5-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D55)

F

2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl)-N,2-
dimethylpropanamide (200mg, 0.363mmol), 2-methyl-5-fluorobenzene boronic acid
(73mg, 0.472mmol), sodium carbonate {0.4mL, 2M solution),
tetrakistriphenylphosphinepalladium (4mg, 0.00363mmol) in dioxan were heated
together in the microwave at 110°C for 30 minutes. The mixture was partitioned
between EtOAc and Brine. The Aqueous layer was extracted with EtOAc x3. The
combined extracts were dried and evaporated. The residue was purified on a 12+M
column eluting with Pet Et,0 to 60% EtOAc/ Pet Et;0 to afford the title compound in
a 27% yieid. '
MS (API+): m/z 533.1 (MH+; 100%)

Description 56: 2-[3,5-bis(trifluoromethyl}phenyl]-N-[6-{(7 S,9aS)-7-({[{(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-4-(5-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide
(D56)
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2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(5-fluoro-2-methylphenyl)-3-
pyridinyl]-N,2-dimethylpropanamide (D55, 50mg, 0.094mmol), (7S,9aS)-7-({[(1.1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine (D51,
34mg, 0.116mmol) were dissolved in toluene (1.5mL). Bis tritertbutylphosphine
palladium (12.5mg, 0.0244mmol), followed by hexadecyltrimethylammoium chloride
( 20pL, 25% aq sol), and finally sodium hydroxide solution (0.11mL, 50% aq sol)
were added. The mixture was degassed for 5 minutes before heating at 90°C for 2
hours. Reaction cooled to R.T., diluted with EtOAc, washed with sat NaHCO;
solution, dried (MgSQ,). Filtered. Solvent evaporated to afford a yellow sticky solid.
Used crude in the next step.

MS (API+): 783.4 (MH+; 60%)

Description 57: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-chloro-4-
fluorophenyl}-3-pyridinyl}-N,2-dimethylpropanamide (D57)

c !

F

2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl)-N, 2-
dimethylpropanamide (200mg, 0.363mmol), 2-chloro-4-fluorobenzene boronic acid
{(82mg, 0.472mmol), sodium carbonate {(0.4mL, 2M solution),
tetrakistriphenylphosphinepailadium {(4mg, 0.00363mmoal) in dioxan {2mL) were
heated together in the microwave at 110°C for 30 minutes. The mixture was
partitioned between EtOAc and Brine. The Aqueous layer was extracted with EtOAc
x3. The combined extracts were dried and evaporated. The residue was purified on
a 25+M column eluting with 0- 50% EtOAc/ Pet Et,O. Impurities still seen. Sent to
MDAP for purification to afford the title compound in a 96% yield.

MS (API+): m/z 553.1 (MH+; 100%)
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Description 58: 2-[3,5-bis(trifluoromethyl}phenyl]-N-{4-(2-chloro-4-
fluorophenyl)-6-[(7S,9aS)-7-({{{(1,1-
dimethylethyl){dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (D58)

C

Ko
N N\
¢ 7
Vanl #~y CF,
¢ I _
F

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-chloro-4-fluorophenyl)-3-
pyridinyl]-N,2-dimethylpropanamide {D57,60mg, 0.11mmal), ), (7S,9aS)-7-({[{(1,1-
dimethylethyl)(dimethyl)silylloxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine (D51,
37mg, 0.13mmol), sodium t-Butoxide (13mg, 00.1375mmol) were degassed
together in toluene (1.2mL) for 10minutes before adding bis(dibenzyleneacetone)
palladium (6mg, 0.011mmol) and 2-dicyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl {1 1mg, 0.0275mmol) and heating at 100°C for 30 minutes
under microwave conditions. Added more bis(dibenzyleneacetone) palladium (6mg,
0.011mmol) and 2-dicyclohexyiphosphino-2'-(N,N-dimethylamino)biphenyl (11mg,
0.0275mmol) and heated for a further 30 minutes at 100°C under microwave
conditions. Diluted with EtOAc, washed with sat NaHCO3; solution x1, brine x1,
dried (MgSO4). Filtered. Solvent evaporated under reduced pressure. Residue
purified eluting with 0- 100% EtOAc/Pent. Solvent evaporated to afford a brown
gum of the title compound in 25% yield.

MS (AP!+): m/z 803.4 (MH+; 40%)

(o]

Description 59: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-
formylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D59)

2-[3,5-bis(trifluoromethyl)phenyl]-N-(6-chloro-4-iodo-3-pyridinyl )-N, 2-
dimethylpropanamide (200mg, 0.363mmol), benzaldehyde-2-boronic acid (71mg,
0.472mmol), sodium carbonate (0.4mL, 2M solution),
tetrakistriphenylphosphinepalladium (4mg, 0.00363mmol) in dioxan (2mL) were
heated together in the microwave at 110°C for 30 minutes. The mixture was
partitioned between EtOAc and Brine. The Aqueous layer was extracted with EtOAc
x3. The combined extracts were dried and evaporated. The residue was purified on
-72-
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a 25+M column eluting with 0- 50% EtOAc/ Pet Et,0 to afford the title compound as
a yellow solid in 55% vyield.
MS (API+): m/z 629.1 (MH+; 100%)

Description 60: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[{7 S,9a8)-7-({[{(1,1-
dimethylethyl){dimethyl}silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-4-(2-formylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D60)

0]
H

e

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chioro-4-(2-formylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (D59, 106mg, 0.201mmol), ), (7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazinof2,1-c][1,4]Joxazine (D51,
72mg, 0.251mmol) were dissolved in toluene (2mL). Bis tritertbutylphosphine
palladium (27mg, 0.052mmol), followed by hexadecyltrimethylammoium chloride {
30uL., 25% aq sol), and finally sodium hydroxide sclution (0.25mL, 50% aq sol)
were added. The mixture was degassed for 5 minutes before heating at 90°C for 2
hours. Reaction cooled to R.T., diluted with EtOAc, washed with sat NaHCO3
solution, dried (MgS0Q4). Filtered. Solvent evaporated. Residue purified eluting with
0 - 50% EtOAc /Pent. Solvent evaporated under reduced pressure to afford a pale
yellow solid in 18% yield.

MS (API+). m/z 779.4 (MH+; 100%).

Description 61: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6-[(7S,9aS}-7-({[(1,1-
dimethylethyl){dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-4-[2-(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide

(D61)
E0
. @5 ® Jixiil

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S,9aS)-7-({{(1,1-
dimethylethyl)}(dimethyl)silylJoxy}methyl)hexahydropyrazino(2,1-c][1,4loxazin-8(1H)-
yi]-4-(2-formylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D60, 27.7mg,
0.0356mmol) was suspended in dry THF (1.5mL) before adding sodium
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borohydride (3mg, 0.078mmol) and stirring for 1 hour. Added more sodium
borohydride (3mg, 0.078mmoal) and left stirring for a further 1 and 2 hours. Reaction
quenched with water, diluted with EtOAc. Organic layer washed with water, dried
(MgSOQ,). Filtered. Solvent evaporated to afford the title compound as an off white
solid in 89% yield. Used crude in the next step.

MS (API+): m/z 781.4 (MH+; 100%).

Description 62; 2-[3,5-bis{trifluoromethyl)phenyl]-N-(4-(4-fluoro-2-
methylphenyl)-6{[(2S)-2-pyrrolidinylmethylJamino}- 3-pyr|d|nyl) N,2-
dimethylpropanamide (D62)

~ H
N CF,

N CF

A suspension of 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6-chloro-4-(4-flucro-2-
methylphenyl)-3-pyridiny!]-N,2-dimethylpropanamide [WO 2005/002577] (1.5 g,
2.81 mmol) 1,1-dimethylethy! (2R)-2-(aminomethyl)-1-pyrrolidinecarboxylate {N-
Boc prolinamine) (1.41 g, 7.025 mmol) and potassium carbonate (777 mg, 5.62
mmol) in 6§ mL of DMSO was heated for 18 h at 150°C (temperature detected
138°C}). A HPLC/MS check shawed a 50% conversion with partial loss of the Boc
protecting group. The reaction was heated under microwave irradiation to 169°C for
1h and to 180°C for two cycles of th and 1.5 h, respectively. The suspension was
diluted with dichloromethane and extracted with sat. NaHCOj3; and the organics
were dried (Na,;SQ4) and the solution was lcaded on a SCX cartridge, washed with
dichloromethane (100 mL) and methanol (200 mL, this wash allowed the recovery
of the unreacted chloropyridine) and eluted with 2M NH3 in MeOH. The crude thus
obtained, which contained both the Boc-protected and unprotected compounds,
was purified by flash chromatography (silica, cyclohexane: EtOAc 80:20 to EtOAc).
Isolated 350 mg of Boc-protected amine and 410 mg of the title compound. This last
compound was purified further by a boc-protection, flash chromatography, TFA
deprotection and SCX isolation procedure. Final yield: 165 mg.

O.A.HPLC, peak @ 5.20 min, >99% purity (UV).

Description 63: diethyl 2,2-pyrrolidinedicarboxylate (D63)
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To a solution of sodium ethoxide (5.14 g) in absolute ethanol (75 mL) at 0°C under
a nitrogen atmosphere, a solution of diethyl aminomalonate (hydrochloride salt, 8 g)
in absolute ethanol (75 mL) was slowly added. A yellow suspension was obtained at
the end of the addition. 1, 3-dibromo propane (7.7 mL) was then added and the
resulting mixture was stirred at reflux temperature for 5 hours. The mixture was
allowed to cool down to i, then ethanol was removed in vacuo to give a yellow
solid. This was dissolved in HCI (1M solution, 20 mL) and then washed with ethyl
ether (2 x 50 mL). Phases were separated and the aqueous phase was brought to
pH = 9 by adding NaOH (1M solution). It was then extracted with ethyl ether (3 x
50mL) and washed with brine (20 mL). The organic phase was dried and
concentrated in vacuo to give the desired compound (2.35 g) as yellow oil.

MS (ES/+) m/z=216 [M+H]". :

Description 64: diethyl 1-(bromoacetyl)-2,2-pyrrolidinedicarboxylate (D64)

Q Ve
o
(S
oJ\ °\|
Br
To a solution of diethyl 2,2-pyrrolidinedicarboxylate (D63, 900 mq) in
dichloromethane (9 mL) at 0°C, potassium carbonate (0.5M solution, 12.5 mL) and
bromoacetyl bromide (0.55mL) were added. The resulting mixture was stirred at
0°C for 2 hours. The mixture was then diluted with water and then allowed to reach
r.t. Ethyl acetate (15 mL) was added and phases were separated. The aqueous
phase was then extracted with ethyl acetate (2 x 10mL} and washed with brine (20
mL). The organic phase was dried and concentrated in vacuo to give the desired
compound (1.06g) as orange oil.

T.).c.: CH/ACOEt 1:1, Rf=0.47.
UPLC/MS: peak at Rt = 0.63 min with m/z = 336, 338 [M+H]".

Description 65: ethyl 1,4-dioxo-2-(phenylmethyl)hexahydropyrroio[1,2-
alpyrazine-8a(6H)-carboxylate (D65)
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To a solution of diethyl 1-(bromoacetyl)-2,2-pyrrolidinedicarboxylate (D64, 950 mg)
in acetonitrile (10 mL) at r.t, benzylamine (340 microL) was added. The resulting
mixture was stirred at r.t. for 3.5 hours: the formation of a white solid was observed.
The suspension was then filtered over a Gooch funnel. The organic filtrate was
diluted with ethyl acetate (15 mL} and washed with water (2 x 10 mL}. The organic
phase was dried and concentrated in vacuo to a residue which was purified by flash
chromatography (Cycl/EtOAc from 50/50 to 35:65) to give the desired compound
(200 mg) as colourless ail.

T.l.c.: CH/ACOEt 7:3, Rf=0.53.

UPLC/MS: peak at Rt = 0.62 min with m/z = 317 [M+H]".

1H NMR (500 MHz, CHLOROFORM-d)d ppm 7.34 (t, 1 H) 7.32 (t, 2 H) 7.23 (dd, 2
H)4.97(d, 1H)4.25(d, 1 H)4.19-4.25(m, 2H)4.01(d, 1 H)3.74 (d, 1 H) 3.67 -
3.76 (m, 1H)3.55-363(m,1H)2.71-280(m, 1H)2.36-2.46 (m, 1 H) 1.93 -
2.11 (m, 2 H)1.21 (t, 3 H).

Description 66: [2-(phenylmethyl)hexahydropyrrolo[1,2-a]pyrazin-8a(6H)-

yllmethanol (D66)
K/N‘/O

To a solution of ethyl 1,4-dioxo-2-(phenylmethyl)hexahydropyrrolo[1,2-a)pyrazine-
8a(6H)-carboxylate (D65, 450 mg} in anhydrous THF (&6 mL) under a Nitrogen
atmosphere at 0°C, lithium aluminium hydride (1M in THF, 14 mL) was added
dropwise. The resulting mixture was stirred at 0°C for 10 minutes, then allowed to
reach rt and stirred at this temperature for 45 minutes. It was then heated at reflux
temperature for 3.5 hours and then allowed to cool to r.t. Water (540 microl), NaOH
(1M solution, 540microL} and water (1.6 mL) were then added to the solution and
the formation of a white precipitate was observed. The suspension was stirred at rt
for 30-40 minutes then filtered over a Gooch funnel. The organic filtrate was dried
and concentrated in vacuo to a residue which was purified by flash chromatography
(DCM/MeOQH from 100/0 to 90:10) to give the desired compound (162 mg) as
orange oil. :

T.l.c.: DCM/MeQOH 9:1, Rf=0.43.

UPLC/MS: peak at Rt = 0.43 min with m/z = 247 [M+H]".
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Description 67: hexahydropyrrolo[1,2-a]pyrazin-8a(6H)-ylmethanol (D67)

OH
N

L_NH

To a solution of [2-(phenylmethyl)hexahydropyrrolo[1,2-a]pyrazin-8a(6H)-
ylmethanol (D66, 180 mg) in anhydrous methanol (5 mL) under a Nitrogen
atmosphere at rt, ammonium formate (475 mg) and palladium (10% on carbon, 13
mg) were added. The resulting suspension was heated at reflux temperature for 3.5
hours, then allowed to cool to r.t. and filtered over Celite. The organic extract was
dried and concentrated in vacuo to give the desired compound (120 mg) as orange
waxy solid.

UPLC/MS: peak at Rt = 0.15 min with m/z = 157 [M+H]".

tH NMR (400 MHz, DMSO-ds) d ppm 5.09 {br. s.,’1 H) 3.61 (d, 1 H) 3.34 (br. s., 1
H)289-3.09(m,5H)2.76 -2.89(m,2H)272(d,1H)1.62-1.84 (m, 3 H)1.49-
1.61 (m, 1 H)

Description 68: methyl (3S)-3-hydroxy-L-proI.inate hydrochloride (D68)
N~ "CO,Me
H

H-CI

Hydrogen chloride gas was bubbled through a suspension of trans-3-hydroxy-L-
proline (1.5 g, 11.4 mmol) in 20 ml of freshly distilled MeQOH at 0°C for 30 min. The
resulting clear solution was stirred overnight, then concentrated under reduced
pressure to afford the title compound as a white solid (1.96 g). Yield 94%.
Reference: U.S. Pat. Appl. 2004 19,063.

Description 69: methy! (35)-1-(chloroacetyl)-3-hydroxy-L-prolinate (D69)

“OH
N “CO,Me
o
ol

To a solution of the methyl (3S)-3-hydroxy-L-prolinate hydrochloride (D68, 1.8 g, 9.9
mmol) and Et;N (3 mi, 21.8 mmol) in 10 ml of dry benzene at the temperature of 7-8
°C was added dropwise a solution of chloroacetyl chloride (0.87 ml, 10.9 mmal) in 5
ml of dry benzene. After 24 h at rt, the precipitated was filtered off and washed with
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AcQE?L. The filtrate was evaporated, and the crude oil was purified by flash
chromatography column (Cy/AcOEt 1/4 as eluent). The title compound was isolated
as a colourless oil (1.48 g). Yield 67%.

Reference: Khimiko-Farmatsevticheskii Zhurnal 1984, 18, 1445-8; Eur. J. Org.
Chem. 2000, 657.

6escription 70: (8S)-8-hydroxyhexahydropyrrolo[1,2-a]pyrazine-1,4-dione
(D70)

_OH
g it
N
o=h N

A mixture of methyl (3S)-1-(chloroacetyl)-3-hydroxy-L-prolinate (D69, 1.48 g, 6.7
mmol) in 10 ml of MeOH and 60 ml of a saturated solution of NHa in MeOH was
stirred for 48 h at rt. The solvent was evaporated under reduced pressure, to afford
a solid. Analysis indicated this to be the title compound as a pair of
diastereoisomers. After a short chromatography column (CHCl3/MeOH 8/2 as
eluent) the title compound was isolated as a foamy solid (1g). Yield 88%.
Reference: Khimiko-Farmatsevticheskii Zhurnal 1984, 18, 1445-8

Description 71; (88S)-octahydropyrrolo[1,2-a]pyrazin-8-o0l (D71)

OH

s

N

Into a stirred, cooled (0 °C) suspension of LiAIH, {3.3 g, 88 mmol) in 60 ml of dry
THF, was introduced (8S)-8-hydroxyhexahydropyrrolo[1,2-a)pyrazine-1,4-dione
(D70, 750 mg, 4.4 mmol) in small portions. The mixture was then allowed to reach rt
and stirred for 48h, after which it was cooled to ¢ °C. THF was introduced (70 ml),
then successively a saturated solution of Na-K-tartrate (5 ml) and a 20% aqueous
NaOH solution {5 ml} were dropped into the flask, under vigorous stirring. The
suspension was stirred for 30 min at it, and filtered. The pale filier cake was
washed with 100 ml of CHCI3 and the combined filtrates and washings were
evaporated in vacuo to give 500 mg of the title compound. From GC-MS analysis 2
diastereomeric products were still observed. Yield 80%.

1H NMR (500 MHz, DMSQO-d6) 8 ppm 4.01 (s, 1H)2.93 (t, 1 H) 2.87 (d, 1 H) 2.80
(d,1H)2.71(d, 1H) 249-2.61(m, 2H)1.89-2.06 (m, 2H)1.74 - 1.91 (m, 2 H)
1.48-156(m, 1H)1.34-1.42(m, 1 H)

Reference: J. Org. Chem. 1995, 60, 3916.
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Description 72: cis-Octahydropyrrolo[1,2-a]pyrazin-1-ylmethanol (D72)

N OH

L_NH

To a solution of cis- methyl -3-oxcoctahydropyrrolo[1,2-a]pyrazine-1-carboxylate
(Prepared according literature procedure :Heterocycles, 52(3), 2000 )(270 mg) in
anhydrous THF (10 mL) under a Nitrogen atmosphere at 0°C, lithium aluminium
hydride (1M in THF, 6.8 mL) was added dropwise. The resulting mixture was stirred
at 0°C for 1 hour, then allowed to reach rt and stirred at this temperature for 30
minutes. Water (260 microL}, NaOH (1M solution, 260 microL) and water (780
microL) were then added to the solution and the formation of a white precipitate was
observed. The suspension was filtered over a Gooch funnel. The organic filtrate
was dried and concentrated in vacuo to give the desired compound (198 mg) as
yellow oil.

UPLC/MS: peak at Rt = 0.15 min with m/z = 157 [M+H]".

1H NMR (500 MHz, CHLOROFORM-d) d ppm 3.94 - 4.04 (m, 1 H) 3.75 (dd, 1 H)
3.19(td, 1H)3.07-3.15(m, 1 H}3.05(, 1 H)2.96-3.04 (m, 1 H)2.78-2.90 (m, 2
H)2.29-2.40 (m, 1 H)2.17 (td, 1 H)2.02-2.15(m, 1 H) 1.58 - 1.86 (m, 4 H).

Description 73: cis-1-({[(1,1-
dimethylethyl)(dimethyl)silyllJoxy}methyl)octahydropyrrolo[1,2-a]lpyrazine

(D73)
x
N oSN
N

NH

To a solution of cis- Octahydropyrroto[1,2-alpyrazin-1-ylmethanol (D72, 198 mg) in
anhydrous DCM (10 mL) under a Nitrogen atmosphere at room temperature,
triethylamine {350 microl) and t-butyldimethylsilylchloride (286 mg) were added.
The resulting solution was stirred at room temperature overnight then diluted with
water (5 mL). The aqueous phase was extracted with DCM (2 x 10 mL). The
combined arganic extracts were dried and concentrated in vacuo to a residue which
was purified by flash chromatography (DCM/0.5M NH3; in MeOH from 100/0 to
90/10) to give the desired compound (195 mg) as yellow oil.

UPLC/MS: peak at Rt = 0.80 min with m/z = 271 [M+H]".

1H NMR (500 MHz, CHLOROFORM-d) d ppm 3.84 (t, 1 H) 3.61 (dd, 1 H) 3.11 -
321 (m,1H)299 (dd,2H)2.82-2.88(m, 1H)2.71-2.79 (m, 1 H) 2.41-2.50 (m,
1H)219-235(m,2H)1.71-1.85(m, 1 H)1.94 (br.s., 1 H)1.53-1.73(m, 3 H)
0.90 (s, 9 H)0.07 (s, 6 H)
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Description 74: cis- 2-[3,5-bis(trifluoromethyl)phenyl!]-N-[6-[1-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrrolo[1,2-a]pyrazin-

' 2{(1H)-yl]4-(4-fluoro-2-methylphenyl)-3-pyridinyi}-N,2-dimethylpropanamide

(D74)

0 F.LF
N
k/NlN\ o
F
7N

To a solution of cis-1-({[(1,1-
dimethylethyl)(dimethyf)silyljoxy}methyl)octahydropyrrolo[1,2-alpyrazine

(D73, 50 mg) in dry toluene (0.5 mL), a solution of 2-[3,5-bis(trifluoromethyl)phenyl]-
N-[6-chloro-4-(4-flucro-2-methylpheny!)-3-pyridinyl]-N,2-dimethylpropanamide (WO
2005/002577] (75 mg) in dry toluene (0.5 mL) was added at rt.
Hexadecyltrimethylammonium chloride {25% aqueous solution, 132 microL}), bis(tri-
tert-butyl phosphine) palladium (19 mg) and NaOH (50% aqueous solution, 245
microL) were added. The resulting mixture was degassed by two freeze-thaw cycles
and allowed to reach rt under a nitrogen atmosphere. The mixture was then heated
at 90°C for 5 hours. The mixture was allowed to cool down to rt, diluted with ethyl
acetate (1 mL) and washed with a saturated sclution of NaHCO3; (1 mL). The
aqueous phase was extracted with ethyl acetate (3 x 2.5 mL). The combined
organic extracts were dried and concentrated in vacuo to a residue which was
purified by flash chromatography (Cycl/EtOAc 1:1) to give the desired compound
(10.5 mg) as yellow oil.

T.l.c.: Cycl/EtOAC 1:1, Rf=0.49,

UPLC/MS: peak at Rt = 0.87 min with m/z = 767 [M+H]".

Description 75: methyl 1-[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]-L-

prolinate (D75)
O
N
H 0
o)
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To a solution of methyl L-prolinate (892 mg, 6.93 mmol) in dichloroethane (20 ml)
was added at r.t. 1,1-dimethylethyl (2-oxoethyl)carbamate (1 g, 6.3 mmol) and the
reaction mixture was stirred for 30 min. Scdium triacetoxyborohydride (2.34 g, 12.6
mmo!) was added and the reaction mixture was stirred for 3 hrs.

The title compound (1 g) was isolated after purification via SCX.

1H NMR (400 MHz, CHLOROFORM-d) & ppm 5.11 - 5.49 (m, 1 H) 3.59 - 3.88 (m, 4
H)3.05-341(m,4H)2.71-290(m, 1 H)254-273(m, 1H)2.34-251(m, 1H)
203-230(m, 1 H)1.27-2.04 (m, 11 H)

Description 76: (8aS)-hexahydropyrrolo[1,2-a]pyrazin-1(2H)-one (D76)
(A~ [N?
oY ”°

O
N
\ o)
N
\ﬁo

To a solution of methyl 1-[2-({{(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]-L-
prolinate (D75,1 g) in dichloromethane (20 mt!) was added at r.t. TFA (5 ml) and the
reaction mixture was stirred for 1 hr. The mixture was diluted with MeOH and it was
fitered trough SCX cartridge. The fractions eluted with methanolic ammonia were
evaporated in vacuo keeping the bath temperature at 40°C.
The crude was purified by chromatography (silica cartridge, CH,Cl,:MeQH 95:5) to
give the title compound (420 mg).
1H NMR (400 MHz, CHLOROFORM-d) & ppm 5.86 - 6.38 (m, 1 H) 3.47 -3.70 (m, 1
H)3.24 -3.47 (m, 2H)2.87-3.13{(m,3H)2.65-287 (m,1H)2.14-2.37 (m, 1 H)
1.69-2.10 (m, 3 H)

Description 77: 1-(1,1-dimethylethyl) 3-ethyl 4-[2-({[(1,1-
dimethylethyl)oxy]carbonyl}amino)ethyl]-1,3-piperazinedicarboxylate (D77)

IIBDc
S
t
N:kﬂ,OE
\ )
N.
Boc

To a solution of 1-(1,1-dimethylethyl) 3-ethyl 1,3-piperazinedicarboxylate
[EP1486498, 2004] (2.023 g, 8.28 mmol) in 10 mL of dichloroethane was added a
-81 -
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solution of N-boc-2-aminoacetaldehyde (1.87 g, 12.42 mmol) in 20 mL of
dichloroethane. The solution was stirred at room temperature and under nitrogen
atmosphere for 30 min. Sodium triacetoxyborohydride (3.32 g, 16.56 mmol) was
then added and the reaction kept at room temperature overnight. The product was
isolated on a SCX cartridge. 2.492 g.

LC/MS: peak at 2.16 min, m/z= 402 (M+1).

Description 78 :hexahydro-2H-pyrazino[1,2-a]pyrazin-1(6H)-one
(D78)

H
N

Ol

NH

To a solution of 1-(1,1-dimethylethyl) 3-ethyl 4-[2-({[(1,1-
dimethylethyl)oxy]carbonyl}amino)ethyl]-1,3-piperazinedicarboxylate (D77, 2.492 g,
6.21 mmol) in dichloromethane (30 mL) kept at 0°C was added TFA (10 mL)
dropwise. The solution was kept at 0°C for 2 h, and then at rocm temperature for 6
h. The deprotected product was isolated by SCX and the resulting solution was
evaporated at 50°C to induce cyclization. The target product was purified by
reverse phase chromatography (Oasis HLB 6g x 4 columns, eluted with water),
obtaining 372 mg of the title compound.

1H NMR (500 MHz, DMSO-d;) 8 ppm 7.65 (br. s., 1 H)} 3.20 - 3.30 (m, 2 H) 2.98 -
3.07(m,1H)284 (d,1H)2.72-280(m,2H) 268 (dt, 1 H)2.49-2.52 (m, 1 H)
2.40-2.46 (m, 1 H)2.35 (dt, 1 H)2.12 (dt, 1 H)

Description 79: octahydro-2H-pyrazino[1,2-a]pyrazine (D79)

C,

To a suspension of hexahydro-2H-pyrazino[1,2-alpyrazin-1(6H)-one (D78, 339 mg,
2.184 mmol) in 3.5 mL of THF kept at 0°C were added dropwise 21.84 mL of a 1M
borane-THF sclution. The reaction was kept at 75°C under nitrogen atmosphere for
3h, then quenched by siow addition MeOH at 0°C. After 30 min at room
temperature, 5 mL of a 37% HCI aqueous solution diluted in 10 mL of MeOH were
added and the resulting solution was heated to 50°C for 2.5 h. The solvent was
removed and the residue purified by SCX, Ieavmg 251 mg of the title compound.
MS (direct): m/z= 142 (M+1)

1H NMR (500 MHz, DMSO-dg) 8 ppm 2.44 -2.77 (m, 8 H) 2.17 {t, 2 H) 1.97 (dt, 2
H)1.73- 1.84 (m, 1 H)
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Description 80: 2-[3,5-bis{trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-
methylphenyl)-6-(octahydro-2H-pyrazino[1,2-a)pyrazin-2-yl)-3-pyridinyl}-N,2-
dimethylpropanamide

(D80)

To a solution of octahydro-2H-pyrazino[1,2-a]pyrazine (D79, 197 mg, 1.395 mmol)
in 6 mL of DMSO was added 2-[3,5-bis(trifluoromethyt)phenyl]-N-[6-chloro-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide WO 2005/002577)
(372 mg, 0.698 mmol) and potassium carbonate (289 mg, 2.09 mmol) and the
reaction was heated at 130°C for 22 h. The product was isolated by SCX, and the
obtained crude (451 mg) was used in the following reactions without further
purification.

MS(direct): m/z= 638 (M+1).

Description 81: (3R,8a8)-3-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrrolo[1,2-a]pyrazine

(D81)
(X
N
\\(NH

OTBDMS

To a solution of (3R,8aS)-octahydropyrrolo[1,2-a]pyrazin-3-ylmethanol {(Tetrahedron

Asymmetry, 1996, 7(7), 1999-2005), 220 mg, 1.41 mmol) in 8 mL of
dichloromethane was added triethylamine (262 uL, 2.82 mmol) and a solution of
tert-butyldimetlylsilyl chloride (170 mg, 1.7 mmol) in dichloromethane (1 mL) and
the solution was stirred at room temperature for 3h. Additional tert-butyldimetlylsilyl
chloride (113 mg, 1.1 mmol) was added, and the solution left at room temperature

overnight. More triethylamine (261 ul, 2.82 mmal) and tert-butyldimetlylsilyl chloride

(71 mg, 0.69 mmol) was added again, and the reaction left at room temperature for
5 h. The reaction was diluted with dichlorcmethane and extracted with sat. NaHCO
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and brine. The product was isolated by flash chromatography (dichloromethane to
dichloromethane: 0.5 M NH3 in MeOH 9:1), obtaining 259 mg of the title compound.
1H NMR (500 MHz, CHLOROFORM-d) &6 ppm 3.89 (t, 1 H) 3.60 (dd, 1 H) 3.01 -
3.10 (m, 3 H) 2.85 (dt, 1 H) 2.79 (dd, 1 H) 2.75 (dd, 1 H) 2.49 (dd, 1 H) 2.23 - 2.40
(m,2H)1.66-1.8%8(m,3H)1.43-1.57 (m,1H)0.90 (s, 9 H)0.08 (s, 6 H)

LC/MS (check at 5h reaction): peak @0.49 min, m/z= 271 (M+1).

Description 82: (35,8a8)-3-({[(1,1-
dimethylethyl)(dimethyl)silylloxy}methyl}octahydropyrrolo[1,2-alpyrazine

(D82)
~ -\.H
N

k_:,NH

. ~OTBDMS
To a solution of (3RS,8aS)-octahydropyrrolo[1,2-a]pyrazin-3-ylmethanol
(Tetrahedron Asymmetry, 1996, 7(7), 1999-2005) (631.5 mg, 3.39 mmol) in 20 mL
of dichloromethane was added triethylamine (1.423 mL, 10.17 mmol) and tert-
butyldimetlylsilyl chloride (1.026 g, 6.78 mmol). The solution was stirred at room
temperature for 2 days. The reaction was diluted with dichloromethane and
extracted with sat. NaBCQj; and brine. The product was isolated by flash
chromataography (dichloromethane to dichloromethane: MeOH 99:1 to 90:10),
obtaining 157 mg of the title compound.
1H NMR (400 MHz, CHLOROFORM-d) & ppm 3.60 - 3.70 (m, 1 H) 3.47 - 3.59 (m, 1
H)290-328(m,3H)}250-273(m,1H)2.09-230(m, 1H)1.79-2.09(m, 2 H)
1.37-1.80(m, 5H)0.87 -0.97 (s, 9 H)0.03-0.13 (s, 6 H).

Description 83 and 84: (35,9a$ or 9aR)-3-(hydroxymethyl)tetrahydro-2H-
pyrazino[1,2-a)jpyrazine-1,4(3H,6H)-dione (D83 - Diaterecisomer 1) and (3S,9aR
or 9a8)-3-(hydroxymethyljtetrahydro-2H-pyrazino[1,2-a]pyrazine-1,4(3H,6H)-
diocne (D84-Diastereoisomer 2)

To a solution of the N,N"-di-bac-piperazine-2-carboxylic acid (2 g) in 60 mL of
dichloromethane was added HOBt (817 mg) and EDC (1.74 g). The reaction was
stirred for 30 min. In the meantime, a solfution of L-serine methyl ester hydrochloride
(1.413 g, n mmol} and diisopropylethylamine (1.62 mL) in 20 mL of dichloromethane
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was prepared and finally added to the reaction mixture. The reaction was left stirring
at room temperature overnight. UPLC-MS analysis showed the expected product
(peak at 0.67 min, m/z = 432 (M+1), 376 {M - t-Bu), 320 (M — Boc +1)). The reaction
was diluted with dichloromethane and extracted with sat. NaHCO3, dried (Na;SO0a),
and the solvent removed. The crude {2.75 g) was taken to the next step without
further purification.

It was dissolved in 30 mL of dichloromethane and treated with 10 mL of TFA, added
at 0°C. The reaction was stirred at room temperature for 1.5 h. It was checked by
UPLC/MS, which showed the expected deprotection product at 0.20 min, m/z = 232
(M+1). The crude was purified by SCX. The basic fractions were stirred at 50°C and
evaporated. The solid thus obtained was suspended in 5 mL of MeOH and filtered
to give the title compound (D83- Diastereoisomer 1) as a white sclid 333 mg.

D 83:

1H NMR (400 MHz, DMSQC-ds) & ppm 7.99 (s, 1 H) 5.07 (t, 1 H) 4.15 (dd, 1 H) 3.67
-3.77(m,3H)3.40-3.49 (m, 1 K) 3.20 (dd, 1 H) 2.82 (dd, 1 H) 2.45 - 2.52 (m, 1 H)
2.31-242(m, 2H)

UPLC/MS: Peak @ 0.16 min, m/z= 200 (M+1).

The solutiocn was concentrated to give a second solid (976 mg) as a mixture of title
compounds: (Mixture of D83-Diasterecisomer 1 and D84- Diastereocisomer 2).
D83+D84:

1H NMR (400 MHz, DMSO-ds) 8 ppm 7.93 — 8.08 (m, 1 H) 5.06 — 5.19 (m, 1 H)
414-433(m,1H)3.67-3.77(m,3H)3.40-3.49(m,1H)3.11-3.23 (m, 1 H)
2.75-2.90(m, 1 H)2.45-2.52 (m, 1 H)2.31-2.42 (m, 2 H).

UPLC/MS: Peak @ 0.16 min, m/z= 200 (M+1).

Description 85: (3R,9aS or QaR)-octahydro-ZH-pyrézino[1,2-a]pyrazin-3-
yimethano! (D85 — Diastereocisomer 1)

§!
¢

To a flask containing (35,9a8 or 9aR)-3-(hydroxymethyhtetrahydro-2H-
pyrazinc[1,2-a]pyrazine-1,4(3H,6H)-dione (D83, 217 mqg) was added 1M BH;-THF
solution (10.9 mL) and the reaction was brought to reflux (80°C) overnight. The
reaction flask was coocled to 0°C and treated with 20 mL of MeOH and conc. HCI
(2.5 mL). The resulting solution was heated to 60°C for 4 h. The reaction was
checked by direct MS (m/z= 172 {(M+1), 184 (M+BHj3) ). The reaction mixture was
purified by SCX, obtaining 174 mg of the title compound.

1H NMR (400 MHz, DMSO-ds) 8 ppm 4.39 -4.63 (m, 1 H) 3.17 - 3.26 (m, 2 H) 2.56
-279(m,6H)2.14-231(m,2H)1.92-2.04 (m, 1 H)1.72-1.85(m, 1 H) 1.66 (t,
1 H).

OH
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Description 86: (3R,9a8S or 9aR)-3{[(1,1-
dimethylethyl){(dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a]pyrazine

(D86 — Diasteroisomer 1)
N
0,
N
/

K[Si
s

The starting (3R,9a8S or 9aR)-octahydro-2H-pyrazino[1,2-a]pyrazin-3-ylmethanol
(D85, 173 mg) was dissolved in 6 mL of dichloromethane and treated with EtzN
(420 uL) and TDBMSCI (305 mg). The reaction was stirred at room temperature for
3 days. More TDBMSCI (144 mg, n mmol) was added and the reaction stirred again
overnight. It was checked by UPLC/MS, which showed conversion to product: peak
at 0.47 min, m/z = 286 (M+1). The crude was purified by flash chromatography
(silica, CH2Clz to CH,Clz: (0.5 M NH; in MeOH) 90:10), to give 218 mg of the
expected product.

1H NMR (400 MHz, DMSO-ds) 5 ppm 3.34 - 3.53 (m, 2 H) 2.92 - 3.12 (m, 2 H) 2.60
-292(m,6H)226-239(m,1H)2.11-227(m, 1 H)1.98-2.11 (m, 1 H)1.70 -
1.83 (m, 1 H)1.23 (t, 1 H) 0.80-0.92 (m, 9 H) -0.02 - 0.09 (m, 6 H).

Description 87: (7R,9aR or 9aS)-2-acetyl-7-{{{1,1-
dimethylethyl){(dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a]pyrazine
(D87 — Diasterecisomer 1)

b
o)
ke

e

To a solution of the (3R,8aS or 9aR)-3-{[(1,1-
dimethylethyl}{dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a]pyrazine (D86,
217 mg) in 9 mL of dichloromethane was added triethylamine (212 ulL ) and it was
brought to — 10 °C. A solution of acetyl chloride (54 uL) in 2 mL of dichlcromethane
was added dropwise. After 15 min the reaction was quenched by addition of MeOH.
The crude was purified by flash chromatography (silica, CH2Cl, to CHCl,: (0.5 M
NH3 in MeOH) 95:5). The sample thus obtained was dissolved in CH,Cl, and
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extracted with sat. NaHCQO3. The organics were dried and the solvent removed,
leading to the title compound (128 mg).

LC/MS: m/z=328 (M+1)

1H NMR (500 MHz, DMSO-ds) 6 ppm 4.25 (dd, .1 H) 3.62 (dd, 1 H) 3.36 - 3.46 (m, 2
H)2.83(dd,1H)262-2.76 (m,4H)255-2.62(m,1H)226-233(m,1H)1.96
(s,3H)1.85-1.92(m, 1 H)1.80(t, 1 H) 1.67 (t, 1 H) 0.84 (s, 9 H) 0.01 (s, 6 H).

Description 88: N-[6-((3R,9aR or 9aS)-8-acetyl-3-{[(1,1-
dimethylethyl)(dimethyl)silyljmethyl}octahydro-2H-pyrazino{1,2-a]pyrazin-2-

. yl)-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-

N,2-dimethylpropanamide (D88 — Diastereisomer 1)
O

8 A
A(SI

To a solution of (7R,9aR or 9a8)-2-acetyl-7-{[(1,1-
dimethylethyl)(dimethy!)silyllmethyl}octahydro-2H-pyrazino[1,2-a)pyrazine (D87,
125 mg, 5.72 mmol} in 1.5 mL of toluene was added 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide [WOQO 2005/002577] (156 mg, n mmol), bis-tri —tert-
butyiphosphine palladium (30 mg, n mmol), hexadecyltrimetylammonium chloride
(19 ul of a 25% aqueous solution) and, at last, sodium hydroxide solution (35 uL of
a 50% aqueous solution). The solution was degassed by freeze-pump-thaw cycles,
then stirred at 90°C for 3.75 h. It was checked by UPLC/MS, which showed peaks
for the expected product at 0.94 min. (m/z = 824 (M+1), 412 (M+2)/2). The solution
was diluted with EtOAc, washed with sat. NaHCQOj3; and brine. The product were
isolated by flash chromatography (cyclohexane:EtOAc 50:50 -> 0:100), abtaining
149 mg of the title compound that were brought directly to the next step.

Description 89: (3R)-octahydro-2H-pyrazino[1,2-a]pyrazin-3-ylmethanol (D89)

N

19
¢

OH
-87 -
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To a flask containing (3S,9aS or 9aR)-3-(hydroxymethyl)tetrahydro-2H-
pyrazino[1,2-a]pyrazine-1,4(3H,6H)-dione and (3S,9aR or 9aS)-3-
(hydroxymethyl)tetrahydro-2H-pyrazino(1,2-a)pyrazine-1,4(3H,6H)-dione

(D83, Diasterecisomer 1 plus D84,Diasterecisomer 2, 976 mg, 4.9 mmol) was
added 1M BH3-THF solution (49 mL) under nitrogen and the reaction was brought
to reflux (80°C) overnight. The reaction flask was cocled to 0°C and treated with 25
mL of MeOH. Conc. HCI was added and the resulting solution was heated to 60°C
for 5 h. The reaction was checked by direct MS (m/z= 184 (M+BH3;) ). The reaction
mixture was purified by SCX, obtaining 528 mg of product.

Description 90: (3R)-3-({[{1,1-
dimethylethyl)(dimethyl)silylloxy}methyl)octahydro-2H-pyrazino[1,2-

a]pyrazine (D90)
N
SN
K(N

The starting (3R)-octahydro-2H-pyrazino[1,2-a)pyrazin-3-yimethanol (D89, 528 mg,
3.08 mmol) was dissolved in 20 mL of dichloromethane and treated with Et;N (1.29
mL, 9.25 mmol) and TDBMSCI (829.5 mg, 6.17 mmol). The reaction was stirred at
room temperature overnight and then for additional 24 h. It was checked by
UPLC/MS, which showed conversion to product: peak at 0.47 min, m/z = 286
(M+1), 172 (M-TBDMS+1). The crude was purified by flash chromatography (silica,
CHCl;: (0.5 M NH; in MeOH) 98:2 to 85:15). The residue obtained evaporating the
fractions containing the product was dissclved in dichloromethane:MeOH 90:10 and
the insoluble material was filtered away. The solutin was evaporated to give 638 mg
of the target product.

1H NMR {400 MHz, CHLOROFORM-d) 6 ppm 4.02 -4.15 (m, 1 H) 3.82 - 3.95 {m, 1
H) 3.52 - 3.67 (m, 2 H) 3.30 - 3.49 (m, 3H) 3.03-3.19 (m, 1 H) 2.91 - 3.03 (m, 1 H)
266-289(m,6H)1.50(t, 1H)0.85-0.96(m,9H)0.05-0.16 (m, 6 H).

OTBDMS

Description 91: (7R,9a8 or 9aR)-2-acetyl-7-{[(1,1-
dimethylethyl)(dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a]pyrazine
(D91 - Diastereisomer 2)
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To a solution of (3R)-3-({[(1,1-dimethylethyl}{dimethyl)silylJoxy}methyl)octahydro-
2H-pyrazino[1,2-a]pyrazine (D90, 635 mg, 2.224 mmol) in 15 mL of
5 dichloromethane was added triethylamine (620 uL, 4.45 mmol) and it was brought

to — 10 °C. A solution of acetyl chloride (79 uL, 1.11 mmol, 0.5 eq.) in 0.5 mL of
dichloromethane was added dropwise. The reaction was brought to — 45 °C and
additional 0.25 eq. (39.5 ulL) of acetyl chloride diluted in 0.5 mL of dichloromethane
were added. The temperature was lowered to — 50 °C and 0.25 eq. (39.5 ul.) of

10 acetyl chloride diluted in 0.5 mL of dichloromethane were added again. The crude
was purified by flash chromatography (silica, CH2Cl; to CH2Cl2: (0.5 M NH3 in

. MeOH) 95:5). A sample of clean title compound was thus obtained: 121 mg.

MS (direct): m/z=328 (M+1)
1H NMR (500 MHz, DMSO-dg) 6 ppm 4.25(d, 1 H) 3.77 (t, 1 H) 3.67 - 3.74 (m, 2 H)

15 3141(t1H)263-2.78(m,2H)2.53-2.61(m,2H)234-2.46 (m, 2H)2.11 (dd,
1H)1.95-2.03(m,1H)1.96(s,3H)1.82-190{(m,1H)0.83-0.90 (m, 9H)004
(s, 6 H).

Description 92: N-[6-((3R,9aS or 9aR)-8-acetyl-3-{[(1,1-
20 dimethylethyl)(dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a]pyrazin-2-

yl)-4-(4-fluoro-2-methylphenyl)-3-pyridinyl}-2-[3,5-bis{trifluoromethyl}phenyl]-
N,2-dimethylpropanamide (D92 - Diastereocisomer 2)

i%
%s.

&}

25
To a solution of (7R,9aS or 9aR)-2-acetyl-7-{[(1.1-
dimethylethyl)(dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a)pyrazine (D91,
-89-
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117 mg, 0.357 mmol) in 1.5 mL of toluene was added 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (WO 2005/002577] (146.5 mg, 0.275 mmol), bis-tri —tert-
butylphosphine palladium (28 mg, 0.055 mmal), hexadecyltrimetylammonium
chloride (18 uL of a 25% aqueous solution) and, at last, sodium hydroxide solution
(33 uL of a 50% aqueous solution). The solution was degassed by freeze-pump-
thaw cycles, then stirred at 90°C for 3 h. It was checked by UPLC/MS, which
showed peaks for the expected product at 1.21 min. (m/z = 824 (M+1), 412
(M+2)/2). The solution was diluted with EtOAc, washed with sat. NaHCO3; and
brine. The title compound was isolated by flash chromatography (silica,
cyclohexane:EtOQAc 50:50 -> 0:100), obtaining 199 mg that were brought directly to
the next step.

Description 93: (3R)-3-methyltetrahydro-2H-pyrazino[1,2-alpyrazine-
1,4(3H,6H)-dione (D93)

To a solution of N-boc-morpholine-3-carboxylic acid (2 g, 9.379 mmol) in 60 mL of
dichloromethane and was added TBTU (3.313 g, 10.32 mmol) and diisopropylethyt
amine (1.96 mL, 11.25 mmol). The reaction was stirred for 30 min. In the meantime,
a solution of D-alanine methyl ester hydrochloride (1.93 g, 18.76 mmol) and
diisopropylethylamine (3.27 mL, 18.76 mmol) in 20 mL of dichloromethane was
prepared and finally added to the reaction mixture. The reaction was left stirring at
room temperature for 2 h. UPLC-MS analysis showed the expected product (peak
at 0.60 min, m/z = 317 (M+1), 261 (M - -Bu+1), 217 (M — Boc +1)). The reaction
was diluted with dichloromethane and extracted with sat. NaHCO3, dried (Na;SO,),
and the solvent removed. The crude {5.56 g) was taken to the next step without
further purification.

It was dissolved in 50 mL of dichloromethane and treated with 50 mL of TFA, added
at 0°C. The reaction was stirred at room temperature for 30 min. It was checked by
UPLC/MS, which showed the expected deprotection product. The crude was
purified by SCX. The fractions containing the product were concentrated and the
resulting solution was stirred at 50°C for 9 h and at 80°C for additional 19 h.
UPLC/MS analysis showed formation of the cyclized product: peak at 0.34 min,
m/z= 185 (M+1). The solution was run through a SCX cartridge and thus was
obtained the title compound, 1.085 g.

1H NMR (400 MHz, DMSO-dg) 8 ppm 8.36 (br. s., 1 H) 3.80-4.22 (m, 5 H) 3.33 -
3.41(m,2H)2.68-2.84(m, 1H)1.25-1.37 (m, 3H).
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Description 94 and 95: (7R,9aR or 9aS)-7-methyloctahydropyrazino[2,1-
c][1,4)oxazine (D94- Diastereoisomer 1) and (7R,9a$S or 9aR})-7-
methyloctahydropyrazino[2,1-c][1,4]oxazine (D95- Diastereoisomer 2)

(

0]

A
N

CH,
To a flask containing (3R)-3-methyltetrahydro-2H-pyrazino[1,2-a]pyrazine-
1,4(3H,6H)-dione, mix of diastereomers, (D93, 923 mg, 5.01 mmol} was added 1M
BH3-THF solution {50 mL) and it was heated to 90°C for 14 h. To the suspension
were added 30 mL of 6M HCI and it was heated to 90°C for 2 h. MS analysis: m/z=
157 (M+1 of the target product). The reaction mixture was purified by SCX, followed
by flash chromatography (silica, dichloromethane: (NH; in MeOH) = 95:5 to 80:20.
The two title compounds were isolated:

Diastereoisomer 1 {(D94) (102 mq):
1H NMR (400 MHz, DMSO-dg) & ppm 3.65-3.73 (m, 1 H) 3.53 - 3.60 {m, 1 H) 3.43
-352(m,1H)3.02(t, 1TH)2.68-281(m,1H)2.52-2.68 (m,3H)2.25(t, 1H)

2.07-2.19 (m, 1 H) 1.88 - 2.00 (m, 1 H) 1.68 (t, 1 H) 0.91 (d, 3 H)

Diasterecisomer 2 (D95) (29 mq):

1H NMR (400 MHz, DMSO-ds) 8 ppm 3.63 - 3.72 (m, 1 H) 3.46 - 3.56 (m, 2 H) 3.09
(t,1TH)295-3.03(m,1H)2.31-247 (M, 3H)2.17-224 (m, 1 H)2.06-2.17 (m,
1H)1.87-2.04(m,1H)1.21-1.28 (m, 1H)1.17 (d, 3H)

Description 96: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(7R)-7-(hydroxymethyl)octahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl]-3-pyridinyl}-N,2-dimethylpropanamide (D96)

o)
Nj\ CF,
LA
= N CF,
F

To a solution of (3R)-octahydro-2H-pyrazino[1,2-a]pyrazin-3-ylmethanol (D89,
Mixture of diastereoisomers of unknown ratio, 83.5 mg, 0.496 mmol) in 1.6 mL of
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DMSO were added KoCOj3; (78 mg) and 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-
chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (WO
2005/002577] (100 mg). The reaction was left at 150°C for 23 h. It was checked by
UPLC/MS, which showed a peak for the expected product at 0.71 min. (m/z = 668
(M+1), 334 (M+2)/2). The solution was dituted with dichloromethane, extracted with
water and dried (Na;SQ4). The title ccompound obtained (113.5 mg) was taken to
the next step without further purification.

1H NMR (400 MHz, DMSO-ds)  ppm 8.02 (br. s., 1 H) 7.88 (br. s., 1 H) 7.71 (br. s.,
2H)7.01-7.25(m,3H)6.62-6.75(m, 1 H)4.38 - 4.58 (m, 1 H) 4.14 - 4.30 (m, 1
H)4.00-4.15{(m,1H)3.68-3.70(m, 1 H)3.49-3.59 (m, 1 H)3.20-3.36 (m, 2 H)
2.79-293(m,2H)2.63-279(m,4H})2.02-235(m, 6 H)1.83-2.02(m, 1H)
1.13-1.58 (m, 6 H)

Ratio of Diastereoisomers not determined.

Description 97: {(3R)-2-acetyl-8-[5-[{2-[3,5-bis(trifluoromethyl)phenyl]-2-

methylpropanoyl}(methyl}amino]-4-(4-fluoro-2-methylphenyl)-2-

pyridinyl]octahydro-2H-pyrazino[1,2-a]pyrazin-3-yl}methyl acetate (D97)
0

OOY
b N

N:L’ CF,
N

7N CF,

F

To a solution of 2-[3,5-bis(trifluoromethyl)phenyi]-N-{4-(4-fluoro-2-methylphenyl)-6-
[(7R)-7-(hydroxymethyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (DS6, 56 mg, 0.0838 mmol) in 10 mL of dichloromethane
were added Et;N (35 ul) and a solution of acetyl chloride (15 uL) in
dichloromethane (0.3 mL). The reaction was stirred at room temperature for 3 h. it
was checked by UPLC/MS, which showed a peak for the expected product at 0.89
min. (m/z = 752 {M+1), 376 (M+2)/2). The solution was diluted with
dichloromethane, extracted with water and dried (Na;SO4). The crude was purified
by flash chromatography (cyclohexane to EtOAc), obtaining 28.5 mg of the title
compound.
1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 8.00 (br. s., 1 H) 7.78 (br. s., 1 H)
7.65(br.s.,2H)6.80-7.08(m,3H)6.41-6.52(m, 1H)442-470(m, 2H)4.17 -
440(m,2H)3.95-4.17 (m,2H)3.53-3.65(m, 1H)2.98-3.26 (m,2H)2.74 -
293 (m,3H)249-274(m,3H)2.21-247(m,5H)2.02-221(m,9H)1.46 -
1.55 (m, 3 H)
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UPLC/MS: peak @ 0.89 min. m/z = 752 (M+1), 376 (M+2)/2.
Ratio of Diasterecisomers not determined.

Description 98: (3R)-3-methyltetrahydro-2H-pyrazino[1,2-a]pyrazine-
1,4(3H,6H)-dione (D98)

CH,

To a solution of N,N'-diboc-piperazine-2-carboxylic acid (2 g, 6.06 mmol) in 50 mL
of dichloromethane and was added TBTU (2.138 g, 6.66 mmol) and diisopropylethyl
amine (1.3 mL, 7.26 mmol). The reaction was stirred for 45 min. In the meantime, a
suspension of D-alanine methyl ester hydrochloride (1.249 g, 12.11 mmol) and
diisopropylethylamine (3.27 mL, 18.76 mmol) in 20 mL of dichloromethane and 5
mL of DMF was stirred and finally added to the reaction mixture. The reaction was
left stirring at room temperature overnight. UPLC-MS analysis showed the expected
product (peak at 0.72 min, m/z = 416 (M+1), 360 (M - {-Bu+1). The reaction was
diluted with dichloromethane and extracted with sat. NaHCO3, dried (Na;S0Qy), and
the soivent removed. The crude (4.242 g) was taken to the next step without further
purification.

It was dissolved in 50 mL of dichloromethane and to the solution was added
dropwise TFA (50 mL) at 0°C. The reaction was stirred at room temperature for 2 h.
It was checked by UPLC/MS. The reaction mixture was evaporated and the crude
was purified by SCX. The fractions containing the product were caollected and their
volume reduced and the resulting solution was stirred at 60°C overnight. UPLC/MS
analysis showed formation of the cyclized product: peak at 0.17 min, m/z= 184
{M+1). The solvent was removed and the residue taken treated in methanol. The
white precipitate was collected by filtration, giving 353 mg of the title compound
{additional 156 mg of precipitate formed from the solution).

1H NMR (400 MHz, DMSO-ds) 8 ppm 8.24 (br. s., 0.5 H) 7.96 (br. s., 0.5H) 3.79 -
429(m,2H)3.10-3.31 (m, 1H)2.73-3.11(m, 2H)2.52 - 2.73 (m, 2 H} 1.30 (d,
1.5 H)1.21(d, 1.5 H)

Description 99: (3R)-3-methyloctahydro-2H-pyrazino[1,2-a]pyrazine
(D99).
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To a flask containing(3R)-3-methyltetrahydro-2H-pyrazino[1,2-a]pyrazine-

1,4(3H 6H)-dione(D98, 353 mg, 1.927 mmot) was added 1M BH3-THF solution (20
mL) and it was heated to reflux for 20 h. MS analysis: m/z= 156 (M+1 of the target
product).To the reaction were added at 0°C 10 mL of 6M HCI and it was heated to
90°C for 20 h. The reaction mixture was purified by SCX, obtaining 243 mg of the
target compound.

1H NMR (400 MHz, DMSO-ds) consistent with a mixture of diastereomers of the
target compound.

Description 100 and 101: (7R,9aR or 9aS)-2-acetyl-7-methyloctahydro-2H- |
pyrazino[1,2-a]pyrazine (D100, Diastereoisomer 1) and (7R,9aS or 9aR)-2-
acetyl-7-methyloctahydro-2H-pyrazino[1,2-a]pyrazine (D101, Diastereoisomer
2)

O
T
o
. N
.N
CH,

To a solution (3R)-3-methyloctahydro-2H-pyrazino[1,2-a]lpyrazine (D99, 243 mg,
1.232 mmol) in DMF (35 mL) was added triethylamine (260 pL, 1.848 mmol}. The
solution was cooled to -60°C and a solution of acetic anhydride (95 pL, 0.986 mmol)
in DMF (3mL) was added dropwise. The reaction was allowed to reach -60°C
slowly. UPLC/MS analysis: peaks @ 0.18 and 0.24 min, both m/z= 198 (M+1 of the
target product). The reaction mixture was purified by SCX, followed by flash
chromatography (silica, dichloromethane tc dichloromethane:MeOH 85:15) Two
different samples were thus obtained:

Diastereoisomer 1 (D100) (1G1.5 mqg):

1H NMR (500 MHz, DMSO-dg)} 8 ppm 4.26 (dd, 1 H) 4.16 (dd, 1 H) 2.52-2.82 (m, 5
H)226-233(m,1H)2.16 (t, 1 H)1.96 (s, 3H)1.83-1.90 (m, 1 H) 1.56 - 1.70 (m,
2ZH)0.90 (d, 3 H)

Diastereoisomer 1 and 2 (D100 plus D101} (75 mq):

The NMR sample consisted of a mixture of two components, ratio ca. 3:1. The
major component is equal to Diastereoisomer 1. The minor one appears consistent
with its Diasterecisomer 2.

Description 102: Methyl N-(phenyimethyl)-D-serinate (D102)
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0O

HN\%O/

OH

The title compound was prepared according to literature (ref. JOC, 1990, 55(1), 111-122)
s{arting from (D)-serine methyl ester hydrochloride (98%, from Aldrich)

(D)-serine methyl ester hydrochloride (10g, 0.065 moles) was suspended in 50 ml of
anhydrous methanol and cooled to 0°C under nitrogen. Triethylamine (S ml, 0.065 moles)
was added dropwise, foliowed by benzaldehyde (6.6 mi, 0.065 moles). The reaction
mixture was then warmed up and stirred at room temperature for 2 hours. Sodium
borohydride (4.85g, 0.13 moles) were added in small portions over 2 hours. The resuiting
mixture was stirred at room temperature overnight. The mixture was then slowly added to
50 ml of HCI (20% solution) at 0°C and the resulting solution was washed with diethyl ether
(50 ml). The aqueous layer was then brought to basic pH by adding solid potassium
carbonate and extracted with diethyl ether (3 x 50 ml). The combined organic extracts were
dried (Na;SO,) and concentrated under vacuum to afford the title compound as colourless
oil (10.85q).

m/z = 210 [M+H]"

Description 103: 1,1-dimethylethyl (3R)-3-{[[(1R)-1-(hydroxymethyl)-2-
(methyloxy)-2-oxoethyl](phenylmethyl)amino]carbonyl}-4-
morpholinecarboxylate (non-preferred name) (D103)

© 0
[Nj-u,,erf‘\O/
OA\O © OH
*

To a stirred suspension of (R)-4-Boc-morpholine-3-carboxylic acid (30g, 0.13
moles, from J&W PharmLab) in 500 ml of anhydrous DCM at room temperature
under nitrogen, N-(3-dimethylaminopropy!)-N’-ethylcarbodiimide hydrochloride
(37.49, 0.195 moles) and 1-hydroxybenzotriazole hydrate {(19.3g, 0.143 moles)
were added in portions. At the end of addition the suspension became almost a
clear solution. The mixture was stirred at room temperature for 45 minutes and then
Methyl N-(phenylmethyl)-D-serinate (D102, 28.6g, 0.137 moles) and N,N-
diisopropylethylamine (45.3 ml, 0.26 moles) were added in small portions. The
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mixture was stirred at room temperature for 26 hours and then was additioned with
ammonium chloride (sat. solution, 250 ml) and DCM (150 ml). Phases were
separated and the aqueous layer was extracted with DCM (3 x 150 ml) and EtAc (1
x 200mt). The combined organic extracts were washed with brine (2 x 500 ml), dried
(Na,S50,), concentrated under vacuum and the residue purified by silica gel
chromatography eluting with 0 to 30% EtOAc/Cyclohexane to afford the title
compound as yellow oil (38.7g).

UPLC/MS: peak at Rt = 0.62 min with m/z = 423.1 [M+H]"

Description 104: (7R,9aR)-7-(hydroxymethyl)-8-
(phenylmethyl)hexahydropyrazino[2,1-c][1,4]oxazine-6,9-dione) (D104)

U0
fede

OH
To a stirred solution of 1,1-dimethylethyl (3R)-3-{[{(1R)-1-(hydroxymethyl)-2-
(methyloxy)-2-oxoethyl](phenylmethyl)amino]carbonyl}-4-morpholinecarboxylate
(D103, 38.7g, 0.092 moles) in 400 ml of DCM at room temperature, trifluoroacetic
acid (68.3 ml, 0.92 moles) was slowly added. The resulting crange solution was
stirred at room temperature overnight. [t was then cooled by an ice-water bath and
brought to pH = 7-8 by adding sodium hydrogen carbonate (sat. solution, 250 m|
and as solid). Phases were separated and the aqueous layer was extracted with
DCM (3 x 300 ml). The combined organic extracts were dried (Na,S0y,),
concentrated under vacuum to afford a residue, which was dissolved in 270 ml of
methanc! and heated to 56-58°C for 2 hours. The mixture was then allowed to cool
down to room temperature and the solvent was removed under vacuum to afford a
solid residue, which was treated with 100 ml of a mixture cyclohexane/EtOAc 8/2.
The resulting suspension was stirred at room temperature for 30-40 minutes and
then the solid was filtered off and collected to afford the title compound (18.7g) as
white solid.
UPLC/MS: peak at Rt = 0.49 min with m/z = 291.09 [M+H]"
1H NMR (400 MHz, DMSQ-dg) 6 ppm 7.26 - 7.37 (m, 5 H) 541 {t, 1 H) 5.09 {d, 1 H)
4.31 (dd, 1 H) 4.23 (dd, 1 H) 4.01-4.07 (m, 2 H) 3.69 - 3.84 (m, 4 H) 3.59 (t, 1 H)
3.33 (td, 1 H) 2.85 (td, 1 H).

Description 105: [(7S,9aS)-8-(phenyimethyl)octahydropyrazino[2,1-
c]{1,4]oxazin-7-yllmethanol (D105}
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~

OH

To a stirred suspension of (7R,9aR)-7-(hydroxymethyl)-8-
(phenylmethyl)hexahydropyrazino[2,1-c][1,4]Joxazine-6,9-dione) (D104, 18.7g, 0.064
moles) in 190 ml of anhydrous THF at 0°C under nitrogen, borane (THF complex
solution, 1M in THF, 385 mi, 0.386 moles) was added over 45 minutes keeping the
internal temperature below 10°C. At the end of the addition the mixture became a
colourless solution. The mixture was then allowed to warm to room temperature
and then heated to 70°C for 28 hours.

The mixture was then allowed to cool down to rcom temperature and then to 0°C by
an ice-water bath. Methano! (47 ml, 1.15 moles) and HCI 6M (32 ml, 0.128 moles)
were then slowly added, carefully monitoring the gas evolution. The resulting
mixture was then allowed to warm to room temperature and stirred overnight. The
mixture was then heated to 55°C for 8 hours and then cocled down to room
temperature. The white precipitate was filtered off and the filtrate was concentrated
under vacuum to afford a residue, which was dissolved in 50 ml of water and 100 ml
of DCM. The white precipitate which was previously filtered off was collected and
dissolved in 70 m} of water and added to the previous mixture. Phases were
separated and the aqueous layer was extracted with DCM (3 x 150 ml). The
aqueous layer was then brought to pH = 7 by adding 250 m! of NaOH 3N and
extracted again with DCM (3 x 100 ml) and ethyl acetate (3 x 200 ml). The
combined organic extracts were dried (Na;S04) and concentrated under vacuum to
afford the title compound as pale yellow foam (16.9g).

UPLC/MS: peak at Rt = 0.40 min with m/z = 263.13 [M+H]*

Description 106 : (7S5,9a8)-7-{{[(1,1-dimethylethyl){dimethyl)silylJoxy}methyl)-
8-(phenyimethyl)octahydropyrazino[2,1-c][1,4]oxazine (D106)

)

si—é

7\

Method a}) :

To a stirred solution of [(7 S,9aS)-8-(phenylmethyljoctahydropyrazino[2,1-
c][1,4)oxazin-7-yljmethanol (D105, 15.3g, 0.058 moles) in 153 ml of DCM at room
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temperature, imidazole (4.76g, 0.070 moles) and tert-butyldimethyisilyl chloride
(8.35g, 0.055 moles) were added. The resulting mixture was stirred at room
temperature for 1 hour. imidazole (0.476g, 5.8 mmoles) and tert-butyidimethyisilyl
chloride (8.35g, 0.055 moles) were then added a second time and the mixture
stirred overnight. Imidazole (0.476g, 0.006 moles) and tert-butyldimethyisilyl
chloride (5.27g, 0.035 moles) were then added a third time and the mixture stirred
for further 4 hours. DCM (153 ml) was added and the imidazole (2.4, 0.035 moles)
and tert-butyldimethylsilyl chloride (5.279g, 0.035 moles} were then added a fourth
time. The mixture was stirred overnight. Water (150 ml) and sodium hydrogen
carbonate (sat. solutian, 150 ml) were then added and phases were separated. The
aquecus layer was extracted with DCM (150 ml) and the combined organic extracts
were dried {Na;S0O,) and concentrated under vacuum to a residue, purified by silica
gel chromatography eluting with 5 to 10% EtOAc/Cyclohexane to afford the title
compound as an oil (22.2g).

1H NMR (500 MHz, DMSO-ds) 6 ppm 7.32-7.36 (m, 4 H) 7.24 - 7.28 {m, 1 H) 4.00
(t, TH)3.90(dd, 1 H) 3.88(d, 1 H)3.77 (dd, 1 H) 3.70 (d, 1 H) 3.52 - 3.58 (m, 1 H)
3.48-3566(m, 1H)3.07(t, 1H)2.75-283(m,2H)2.25-237(m,4H)212-
2.23(m, 2 H)0.90 (s, 9 H) 0.08 (s, 3H) 0.06 (s, 3 H)

HPLC (walk-up): Rt = 4.826 min (area % = 98.69)

Method b) :
To a stirred solution of [(7 S,9aS)-8-(phenylmethyl)octahydropyrazino([2,1-

c][1,4]Joxazin-7-yllmethanol (D105, 29.8g, 0.114 moles) in 447 ml of DCM at room
temperature, imidazole (9.27g, 0.136 moles) and terf-butyldimethylsilyl chloride
(42.7g, 0.284 moles) were added. The resulting mixture was stirred at room
temperature overnight. Water (300 ml), sodium hydrogen carbonate (sat. solution,
300 ml) and DCM (150 ml) were then added and phases were separated. The
aqueous layer was extracted with DCM (300 ml) and the combined organic extracts
were dried (Na;S0O,) and concentrated under vacuum to a residue, purified by silica
gel chromatography eluting with 5 to 10% EtOAc/Cyclohexane to afford the title
compound as light yellow oil (50.95g).

HPLC (walk-up): Rt = 4.865 min (area % = 99.55).

Description 107: (7S,9aS)-7-({{{1,1-

dimethylethyl}(dimethyl)silylloxy}methyl)octahydropyrazino[2,1c][1,4]oxazine
(D107)
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To a stirred solution of (7.5,9aS)-7-({[(1,1-dimethylethyl {dimethyl)silylloxy}methyl}-
8-(phenylmethyl)octahydropyrazino[2,1-c][1 4]oxazine (D106, 22.2g, 0.059 moles)
in 660 ml of methanol at room temperature under nitrogen, palladium on carbon {10
wt%, wet, 6.28g, 0.006 moles) and ammoenium formate (37.2g, 0.59 moles) were
added. The resulting mixture was stirred at 80°C for 1-1.5 hours. The resuiting
mixture was then allowed to cool down to room temperature and filtered over Celite.
The filtrate was concentrated under vacuum to afford the title compound (16 g) as
pale yellow oil.

UPLC/MS: no UV visible peak. Mass m/z = 287.18 [M+H]"

CASS ID 8341, NMR and LC/MS

1H NMR (500 MHz, DMSO-dg) 6 ppm 3.74 {t, 1 H) 3.62 - 3.70 {m, 2 H) 3.48 (dd, 1
H)3.39-3.46(m,1H)2.98 (t, 1 H)2.67 -2.73 {m, 1 H) 2.60 (dd, 1 H) 2.40 (dd, 1
H)2.26 -2.37 (m,2H)223(br.s.,1H)2.12(dd, 1 H)2.04 - 2.10 (m, 1 H) 1.90 -
2.00 (m, 1 H)0.81 {s, 9 H}-0.00 (s, 6 H)

ROESY cross peak pattern in accordance with the syn relative stereochemistry.

Description 108: 1,1-dimethylethyl (2R)-2- _
[({l{(phenylmethyl)oxy]carbonyl}amino)methyl]-1-pyrrolidinecarboxylate
)(D108)

To a solution of (R)-2-(Aminomethyl)-1-N-Boc-pyrrolidine (1.6 g, 8 mmol) in 25 mL
of dichloromethane was added DIPEA (2.09 mL, 12 mmol} and at 0°C Benzyl
Chloroformate (1.36 mL, 9.6 mmol). The reaction mixture was warmed-up to r.t. and
then it was stirred for 3 hrs at this temperature.

Brine was added to the reaction mixture, the aqueous phase was extracted with
dichloromethane and the combined organic phases were dried and evaporated to
dryness. The crude was purified by chromatography (silica cartridge,
cyclohexane:EtOAc 9:1) to give the title compound (2.07 g, y=77%).
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MS: m/z= 357 (M+Na) and 235 (M-BOC+1).

1H NMR (400 MHz, DMSO-ds) 5 ppm 6.98 - 7.49 (m, 6 H) 4.88 - 5.15 (m, 2 H) 3.58
-3.83(m, 1H)3.05-3.32 (m, 3H) 2.75-3.04 (m, 1 H) 1.52 - 1.98 (m, 4 H) 1.20 -
1.49 (m, 9 H)

Description 109:
phenylmethyl [(2R)-2-pyrrolidinylmethyl]jcarbamate (D109)

O/n \‘go\/©

N

To a solution of 1,1-dimethylethyl (2R)-2-
[({[(phenylmethyl)oxy]carbonyl}amino)methyl]-1-pyrrolidinecarboxylate (D108, 2.07
g, 6.1 mmol) in 16 mi of dichloromethane, cooled to 0°C, were added 4 ml of TFA.
The reaction mixture was allowed to warm-up to r.t. and then it was stirred at this
temperature for 30 mins. The title compound (1.06 g, y=88%) was isolated after
purification by SCX.

1H NMR (400 MHz, DMSO-dg) 8 ppm 7.00 - 7.66 (m, 5 H) 4.90 - 5.20 (m, 2 H) 3.12
-3.24(m,1H)297-3.09(m, 1H)284-297(m,2H)2.61-282(m,2H)1.44-
1.83(m,3H)1.14-1.40(m, 1 H)

Description 110: diethyl {{2R)-2-
[{{[(phenylmethyl)oxy}carbonyl}amino)methyl]-1-pyrrolidinyl}propanedioate
(D110)

....

To a mixture of phenylmethy! [(2R)-2-pyrrolidinylmethyl]carbamate (D109, 1.26 g,
5.38 mmol) and K;COj3 (1.48 g, 10.76 mmol) in acetonitrile (20 ml), cooled to 0°C,
was added dropwise diethyl bromomalonate (1.08 ml, 6.46 mmol) in a 2-3 mins
time. Then the reaction mixture was allowed to warm-up to r.t. and it was stirred at
this temperature for 2.5 hrs. Further diethyl bromomalonate {(1.08 ml, 1.6 mmol) was
added and the reaction mixture was stirred for cne more hour.

The solvent was removed, water was added and it was extracted with EtOAc. The
crude was purified by chromatography (silica cartridge, cyclohexane:EtOAc 95:5) to
give the title compound (1.07 g).

- 100 -



15

20

25

30

35

WO 2007/028654 PCT/EP2006/008845

MS: m/z= 393 (M+1) and 415 (M+Na)

UPLC/MS: miz= 393 (M+1) @ t=0.79 min

1H NMR (400 MHz, DMSO-ds) & ppm 7.25 - 7.45 (m, 5 H) 7.08 - 7.23 (m, 1 H) 4.91
. 5.06 (m, 2 H) 4.40- 4.50 (m, 1 H) 3.93 - 4.23 (m, 4 H) 2.94 - 3.14 (m, 3 H) 2.70 -
2.90 (m, 2 H) 1.45 - 1.89 (m, 4 H) 1.07 - 1.28 (m, 6 H)

Description 111: ethyl (8aR)-3-oxooctahydropyrrolo[1,2-a]pyrazine-4-
carboxylate (D111)

The solution of diethyl {(2R)-2-[{{[(phenylmethyl}oxy]carbenyl}lamino)methyl]-1-
pyrrolidinyl}propanedioate (D110, 1.07 g, 2.72 mmol) in E1OH (ca. 20 mi) was
degassed, (10%) Pd/C (580 mg) was added and the reaction mixture was stirred
under a H; atmosphere for 2.5 hrs. The catalyst was filtered off and the volume of
the filtrated solution was reduced in vacuo. The solution was warmed-up to 50°C
and it was stirred at this temperature for 6 hrs and at room temperature for 12 hrs.
The solvent was evaporated to dryness to give the title compound (617 mg) as a
mixture of diasterecisomers (ratio ca. 70:30). This crude was used in the next step
without further purification.

MS: m/z= 213 (M+1)

1H NMR (400 MHz, DMSO-dg) 6§ ppm 793 -8.12 (m, 1 H)4.03 - 427 (m, 3 H) 3.15
-330(m,1H)291-3.07(m, 1H)277-293(m, 1H)2.37-247{m, 1H)2.03-
215(m,1H)1.63-194(m, 3H)1.26-1.50(m,1H)1.04 -1.28 (m, 3 H)

The ratio between the two diastereocisomers was determined on the basis of the
integral ratio of diagnostic peaks such as the N-H lactam signals found in 7.93 -
8.12 range.

Description 112: (8aR)-octahydropyrrolo[1,2-a]lpyrazin4-ylmethanol (D112)

()

N .'""I
HO N

To a solution of ethyl (8aR)-3-oxooctahydropyrrolo[1,2-ajpyrazine-4-carboxylate
(D111, 207 mg, 0.976 mmol} in THF (0.5 ml) was added 2M LiBH,4 in THF (1.46 ml)
and the reaction mixture was refluxed for 17 hrs. The reaction mixture was cooled
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down to r.t., 9.7 ml of 1M BH3-THF were added and the mixture was refluxed for 2
hrs.

The reaction mixture was cooled down to 0°C and 4 m! of MeOH were added. Then
1.5 ml of conc. HC| were added at 0°C and the reaction mixture was refluxed for 1
hr. The solvent was evaporated to dryness and the crude was purified by SCX
cartridge and then by chromatography (silica, CHxClz: 2M NH3 in MeOH 9:1 to 8:2)
to give the title compound (73 mg) as a mixture of diastereoisomers.

MS: m/z= 157 (M+1)

1H NMR (300 MHz, DMSO-ds) 6 ppm4.2-4.4 (m, 1 H) 3.44 - 3.63 (m, 1 H) 3.04 -
3.22(m, 2 H)2.54 -2.97 (m, 4 H)2.05-2.31 (m, 1 H) 1.84 - 2.03 (m, 1 H) 1.40 -
1.85(m,3H)0.99-1.32(m, 1 H)

Description 113: 1,1-dimethylethyl (2S)-2-
[{({{{(phenylmethyl)oxy]carbonyl}amino)methyl}-1-pyrrolidinecarboxylate

(D113)
N o
LAy
o]
(0] j<
To a solution of (§)-2-(Aminomethyl)-1-N-Boc-pyrrolidine (1.65 g, 8.25 mmol) in 25
mL of dichloromethane was added DIPEA (2.15 mL, 12.3 mmol) and at 0°C Benzy!
Chloroformate (1.41 mL, 9.9 mmol). The reaction mixture was warmed-up to r.t. and
then it was stirred for 3 hrs at this temperature.
Brine was added to the reaction mixture, the aqueous layer was extracted with
dichlocromethane and the combined organic phases were dried and evaporated to
dryness. The crude was purified by chromatography (silica cartridge,
cyclohexane:EtOAc 9:1) to give the title compound (2.23 g, y=80%).
MS: m/z= 235 (M-BOC+1)
UPLC/MS: m/z= 235 (M-BOC+1); 335 (M+1) @ t=0.8 min
1H NMR (400 MHz, DMSO-dg) 8 ppm 6.98 - 7.49 (m, 6 H) 4.88 - 5.15 (m, 2 H) 3.58
-3.83(m,1H)3.05-332(m,3H)2.75-3.04 (m, 1 H)1.52-1.98 (m, 4 H) 1.20 -
149 (m, 9 H)

Description 114: phenylmethyl [(2S)-2-pyrrolidinylmethyllcarbamate (D114)

@/HYO\Q

o
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To a solution of 1,1-dimethylethyl (25)-2-
[({[{(phenylmethyl)oxy]carbonyl}amina)methyl]-1-pyrrolidinecarboxylate (D113, 2.23
g, 6.67 mmol) in 16 mL of dichloromethane, cooled to 0°C, were added 4 mL of
TFA. The reaction mixture was allowed to warm-up to r.t. and then it was stirred at
this temperature for 30 mins. The title compound was isolated as a colourless ol
after purification by SCX (1.36 g).

MS: m/z= 235 (M-BOC+1)

1H NMR (400 MHz, DMSO-ds) 8 ppm 7.04 - 7.47 (m, 6 H) 4.82 - 5.16 (m, 2 H) 3.11
-3.46(m, 1H)297-3.09(m,1H)2.84-297 (m,2H)2.61-2.82(m,2H)1.40-
1.83(m,3H)1.10-1.37 (m, 1 H)

Description 115: diethyl {{25)-2-
[({[(pbenylmethyl)oxy]carbonyl}amino)methyl]-1-pyrrolidinyl}propanedioate

(D115)
LA OJQ

A~

O 0

To a mixture of phenylmethyl [(2S)-2-pyrrolidinylmethyllcarbamate (D114, 1.36 g,
5.81 mmol) and K,COj3 (1.6 g, 11.62 mmol) in acetonitrile (20 ml), cooled to 0°C,
was added dropwise diethyl bromomalonate {1.37 ml, 6.97 mmol) in a 2-3 mins
time. Then the reaction mixture was allowed to warm-up to room temperature and it
was stirred for 4 hrs.

The volume of the solvent was reduced, brine was added and it was extracted with
dichloromethane. The combined organic phases were dried and evaporated to
dryness. The crude was purified by chromatography (silica cartridge,
cyclohexane:EtOAc 95:5 to 7:3) to give the titte compound as a colourless oil (1.40
g, y=61%).

1H NMR (400 MHz, DMSO-dg) 8 ppm 7.23 - 7.48 (m, 5 H) 7.09 - 7.21 (m, 1 H) 4.87
-5.08(m,2H)4.40-450(m, 1 H)3.98-423{(m,4H)293-3.16 (m, 3 H)2.62 -
291 (m,2H)1.43-192 (m, 4 H) 1.00-1.30(m, 6 H)

Description 116: ethyl (8aS)-3-oxooctahydropyrrolo[1,2-a]lpyrazine-4-
carboxylate (D116)
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The solution of diethyl {{2S)-2-[({[(phenylmethyl}oxy]carbonyi}amino}methyl]-1-
pyrrolidinyl}propanedioate (D115, 1.40 g, 3.67 mmot) in EtOH {ca. 20 ml) was
degassed, (10%) Pd/C (778 mg, 0.734 mmol) was added and the reaction mixture
was stirred under a H; atmosphere for 2.5 hrs. The catalyst was filtered off and the
volume of the filtrated solution was reduced in vacuo. The solution was warmed-up
to 50°C and it was stirred at this temperature for 7 hrs. The solvent was evaporated
to dryness to give the title compound as a yellowish cil (793 mg} as a mixture of
diastereoisomers. This crude was used in the next step without further purification.
MS: m/z= 213 (M +1)

1H NMR (400 MHz, DMSO-ds) § ppm 7.90-8.11 (m, 1 H) 4.02 -4.43 (m, 3 H) 3.15
-3.30(m,1H)279-3.07(m,2H)2.36-256{(m,1H)2.0-2.2(m,1H)1.63-
2.18(m,3H)1.26-1.51(m, 1 H)1.13-1.27 (m, 3 H)

Description 117: (8aS)-octahydropyrrolo[1,2-a]lpyrazin-4-ylmethanol (D117)

N

To a solution of ethyl (8aS)-3-oxooctahydropyrrolo[1,2-a)pyrazine-4-carboxylate
(D116, 403 mg, 1.88 mmol) in THF (ca. 3 ml) was added 2M LiBH; in THF (1.41 ml,
2.83 mmol) and the reaction mixture was refluxed overnight. The reaction mixture
was cooled down to r.t., 18.8 ml of 1M BHs-THF were added and the mixture was
refluxed for 2 hrs. .

The reaction mixture was cooled down to 0°C and 8 ml of MeOH were added. Then
3 ml of conc. HCI were added and the reaction mixture was refluxed for ca. 2 hrs.
The solvents were evaporated to dryness and the crude was purified by SCX to
give the title compound as a colourless oil (220 mg). It's a mixture of
diasterecisomers.

MS: m/z= 157 (M +1)

1H NMR (400 MHz, DMSO-ds) § ppm 4.29 - 4.47 (m, 1 H) 3.46 - 3.64 (m, 1 H) 3.10
-345(m,2H)282-296(m,1H)2.50-281(m,3H)144-238 (m,5H)1.01-
1.31 (m, 1 H)

Description 118: 1,1-dimethylethy! 3-({[(1S)-1-(hydroxymethyl)-2-(methyloxy)-
2-oxoethyllamino}carbonyl)~4-thiomorpholinecarboxylate (D118)
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C i
N N\E)LOM
o’go O Sow

To a solution of N-Boc thiomorpholine carboxylic acid (1.36 g, 5.51 mmol) in
dichlorocmethane (13.6 m!) were added under N, at r.t., TBTU (1.95 g, 6.06 mmol)
and DIPEA (1.92 ml, 11.02 mmol) and the solution was stirred for 30 mins. To a
suspension of L-serine methyl ester hydrochloride (1.71 g, 11.02 mmol) in
dichloromethane (13.6 ml) was added DIPEA (1.92 ml, 11.02 mmol) and the
resulting solution was stirred for 30 mins. Then the solution containing the serine
free base was added to the reaction mixture and it was left stirring for 16 hrs.
Water was added to the reaction mixture and the aqueous layer was extracted with
dichloromethane (x3) and the combined organic phases were dried (Na,SO4) and
evaporated to dryness. The crude title compound (3.87 g) was used in the next step
without further purification.

UPLC/MS: m/z= 371 (M+Na), 349 (M+1), 293 (M-fBu), 249 (M-BOC+1) @ t=0.59
min

Description 119: (7S)-7-(hydroxymethyl)hexahydropyrazino[2,1-

c}[1.4]thiazine-6,9-dione(D119)

To a solution of the crude 1,1-dimethylethyl 3-({[(1S)-1-(hydroxymethyl)-2-
(methyloxy)-2-oxoethyl]lamino}carbonyl)-4-thiomorpholinecarboxylate (D118, 3.87 g)
in 44 m| of dichloromethane were added under Ny, at r.t., 22 ml of TFA. The
reaction mixture was stirred at room temperature for 3 hrs. The solvents were
removed under reduced pressure and the residue was purified on a SCX cartridge.
The fraction eluted with 2M methanolic ammonia was evaporated to dryness and
the residue was dissolved in MeOH and refluxed for 20 hrs.

The reaction mixture was evaporated to dryness and the desired product was
purified by SCX, eluting with MeOH. The titte compound (1.1 g, y=92% over 2
steps) was isolated as a mixture of diastereoisomers (ratio ~ 50/50).

UPLC/MS: 1% peak m/z= 217 (M+1) @ t=0.35 min; 2™ peak m/z= 217 (M+1) @
t=0.36 min

- 1056 -



10

15

20

25

30

WO 2007/028654 PCT/EP2006/008845

1H NMR (400 MHz, DMSO-ds)  ppm 8.07 - 8.31 (m, 1 H) 4.62 - 4.82 (m, 1 H) 3.95
-4.18 (m, 1 H)3.69-395(m, 2H)3.30-3.66(m, 2H)2.85-3.02(m, 1H)2.69 -
2.86(m,2H)252-268(m, 1H)

The ratio between the two diastereoisomers was determined on the basis of the
integral ratio of diagnostic peaks such as the N-H lactam signals found in 8.07 -
8.31 range.

Description 120:
(7S)-7-(hydroxymethyl}hexahydropyrazino[2,1-c]{1,4]thiazine-6,9-dione 2,2-
dioxide (D120)

To a suspension of (78)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]{1,4]thiazine-
6,9-dione (D119, 1.1 g, 5.09 mmol} in dichlcromethane (22 ml) was added at r.t.
77% m-CPBA (2.85 g, 12.73 mmol) and the reaction mixture was stirred at room
temperature for 2 hrs. The solvent was removed under reduced pressure and the
crude was purified by chromatography (silica, CHzClz: 2M NH3 in MeOH 98:2 to 8:2)
to give the title compound as a white solid (900 mg, y=71%) as a mixture of
diasterecisomers (ratio ~ 60/40).

MS: m/z= 249 (M+1) and 271 (M+Na)

1H NMR (500 MHz, DMSO-dg) 8 ppm 8.29 - 8.54 (m, 1 H) 5.02 - 5.59 (m, 1 H) 4.59
-489(m,1H)4.16-4.47 (m, 1H)3.86-3.99(m, 1 H) 3.69 - 3.86 (m, 1 H) 3.50 -
3.68(m, 1 H)3.21-3.48 (m, 3 H)2.91-3.20(m, 2 H)

The ratio between the two diastereoisomers was determined on the basis of the
integral ratio of diagnostic peaks such as the O-H alcohol signals found in 5.02 -
5.59 range.

Description 121:
[(7TR)-2,2-dioxidooctahydropyrazino[2,1-c][1,4]thiazin-7-yllmethanol (D121)

ot
K[N
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To a suspension of (7S)-7-(hydroxymethyl)hexahydropyrazino(2,1-¢}[1,4]thiazine-
6,9-dione 2,2-dioxide {D120, 900 mg, 3.63 mmol) in THF (10 m!) were added under
N, atr.t.,, 36.3 ml of 1M BH3-THF solution. The reaction mixture was refluxed for 16
hrs.

6 N HCI (20 ml) was added to the reaction mixture, cooled to 0°C, and the resulting
mixture was refluxed for 2 hrs. Then the reaction mixture was evaporated to
dryness and the crude was purified by SCX to give the title compound as a white
foam (753 mg, y=94%)

MS: m/z= 221 (M+1) and 243 (M+Na)

1H NMR (300 MHz, DMSO-ds) 6 ppm 4.40 - 4.63 (m, 1 H) 3.33-3.48 (m, 1 H) 2.95
-327(m,4H)2.72-295(m, 3 H}2.53-272(m,2H)2.20-2.41(m,2H) 1.98 -
2.18(m, 1 H) 1.65-1.85(m, 1 H).

Description 122 and 123:

(TR,9aR or 9a8)-7-{{[(1,1-
dimethylethyl){dimethyl)silyljoxy}methyl)octahydropyrazino[2,1-
c][1,4]thiazine 2,2-dioxide(Description 122- Diastereoisomer 1) and (7R,9aS or
9aR)-7-({[(1,1-dimethylethyl){dimethyl)silylloxy}methyl)octahydropyrazino(2,1-
c][1,4]thiazine 2,2-dioxide (Description 123- Diastereisomer 2)

0, .0
S B
( Js
N
N
!
O,sl ~

To a suspension of [(7TR)-2,2-dioxidooctahydropyrazino[2,1-c][1,4]thiazin-7-
yljmethanol (D121, 753 mg, 3.42 mmol) in dichloromethane (30 ml) were added at
rt. EtsN (1.9 ml, 13.68 mmol) and TDBMSCI (1.5 g, 10.3 mmol). The reaction
mixture was stirred for 16 hrs at r.t..

Sat. NaHCO; was added and the aqueous phase was extracted with
dichloromethane (x3) and the combined organic phases were dried and evaporated
to dryness. The crude was purified by chromatography (silica, CH.Cl;:MeOH 1:0 to
97:3) to the title compounds:

D122- Diasterecisomeri (566 mq, colourless oil):

MS: m/z= 335 (M+1)

1H NMR (500 MHz, DMSO-dg) § ppm 3.47 - 3.66 (m, 2 H) 2.99 - 3.27 (m, 3 H) 2.80
-295(m,3H)2.67-280(m,3H)256-2.66{(m,2H)2.21-234(m,1H)0.55-
1,11 (s, 9 H)-0.23 - 0.26 (s, 6 H)

D123- Diastereocisomer2 (382 mq, white solid):

MS: m/z= 335 (M+1)
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1H NMR (500 MHz, DMSO-dg) 8 ppm 3.39 - 3.48 (m, 1 H) 3.31 - 3.40 (m, 1 H) 3.13
(. 1 H) 2.91 - 3.09 (m, 3 H) 2.70 - 2.85 (m, 3 H) 2.56 - 2.65 (M, 1 H) 2.42 - 2.51 (m,
1H)2.19-2.36 (m, 2 H) 1.91 -2.06 (m, 1 H) 1.74 (t, 1 H) 0.80 (s, 9 H)-0.02 (s, 6
H)

Description 124: 2[3,5-bis(trifluoromethyl)phenyl]-N-[6-{(7TR,9aR or 9aS})-7-
{{[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-
dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-4-{4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide {D124- Diastereoisomer

1)
'

0 N CF,

To a solution of (7R,9aR cr 9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]thiazine 2,2-
dioxide (D122, 120 mg, 0.36 mmol) in 2.2 ml of toluene were added 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide [WO 2005/002577] (147 mg, 0.28 mmol), bis-tri-tert-
butylphosphine palladium (29 mg), hexadecyltrimetylammonium chloride (17.8 pL of
a 25% aqueous solution) and sodium hydroxide solution (36 ul of a 50% aqueous
solution). The reaction mixture was degassed by freeze-pump-thaw cycles and then
it was stirred at 90°C for 4 hrs.

EtOAc and sat. NaHCOj; aq. were added to the reaction mixture and the aqueous
phase was extracted with EtOAc (x3)., The combined organic phases were dried
and evaporated to dryness. The crude was purified by chromatography (silica,
cyclohexane:EtOAc 7:3 to 0:1) to give the title compound as a white solid (201 mg).
HPLC/MS: m/z= 831 (M+1) @ t=4.56 min

MS: m/z= 831 (M+1) ,

1H NMR (500 MHz, DMSO-dg) 8 ppm 8.02 (s, 1 H) 7.86 (s, 1 H) 7.63 - 7.81 (m, 2 H)
6.95-7.21(m,3H)6.64 (s, 1 H)4.29-4.66 (m, 1H)3.99-4.24 (m, 1 H) 3.78 -
3.95(m, 1H)3.59-3.81(m, 1H)3.08-3.26(m,3H)2.91-3.16 (m, 3 H) 2.63 -
2.87(m,1H)248 (s,3H)2.37-260(m, 2H)2.08-233(m, 1H)2.09 (s, 3H)
1.37 (s, 6 H)0.77 (s, 9 H) 0.01 (s, 6 H)
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Description 125:

2-[3,5-bis(trifluoromethyl}phenyl]-N-[6-[(7R,9aS or 9aR)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-
c][1,4]thiazin-8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (D125- Diastereoisomer 2)

o\ IO
s
C
N CF,
e KjN Ol
~Sg 7N CF

To a solution of (7R,9aS or 9aR)-7-({[(1.1-
dimethylethyl){(dimethyl)silyljoxy}methyl)octahydropyrazino[2,1-c]{1,4]thiazine 2,2-
dioxide (D123, 120 mg, 0.36 mmol) in 2.2 ml of toluene were added 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577] (147 mg, 0.28 mmol), bis-tri-tert-
butylphosphine palladium (28 mg), hexadecyltrimetylammonium chloride (18 pL of a
25% aqueous solution) and sedium hydroxide solution (36 pl of a 50% aqueous
solution). The reaction mixture was degassed by freeze-pump-thaw cycles and it
was stirred at 80°C for § hrs. Then further bis-tri-tert-butylphosphine palladium (29
mg) was added and the reaction mixture was stirred at 90°C for one more hour and
was left in freezer overnight.

EtOAc and sat. NaHCO3; aq. were added to the reaction mixture and the aqueous
phase was extracted with EtOAc (x3}. The combined organic phases were dried
and evaporated to dryness. The crude was purified by chromatography (silica,
cyclohexane:EtOAc 7:3 to 0:1) to give the title compound as a white solid (127.4
mg, y=55%).

MS: m/z= 831 (M+1)

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.01 (s, 1 H) 7.86 (s, 1 H) 7.60 - 7.82 (m, 2 H)
7.16(d,1H)6.98-7.14 (m, 2H)6.67 (s, 1H)4.36-4.54(m, 1 H)3.91-4.12 (m, 1
H)3.80-3.94 (m, 1 H)3.58-3.73 (m, 1 H)3.08 -3.47 (m, 5 H)2.87-3.00 (m, 1 H)
2.72-282(m, 1H)2.42-267 (m, 6 H)2.13-2.25(m, 5 H) 1.26 — 1.54 {m, 4 H)
0.78 (s, 9 H) 0.00 (s, 6 H)

Description 126:
(78,9a8)-7-({[(1,1-dimethylethyl)(dimethyl)silylJoxy}methyl)-8-
{phenylmethyl)octahydropyrazino[2,1-c][1,4]Joxazine (D126)
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To a solution of (78,9a8)-7-({[(1.1-
dimethylethyl)(dimethyl)silyljoxy}methyl)octahydropyrazino[2,1-c}[1,4]Joxazine (D 22,
200 mg, 0.7 mmol) in dichloroethane (3 ml) were added under N3, at r.t., PhCHO
(0.142 ml, 1.4 mmol) and AcOH (79 pl, 1.4 mmol) and the reaction mixture was
stirred for 30 mins. Sodium triacetoxyborohydride (295 mg, 1.4 mmol) was added
and the reaction mixture was stirred for 3.5 hrs.

NaHCOj; aq. was added to the reaction mixture and the two phases were
separated. The aqueous phase was extracted with dichloromethane (3X) and the
combined organic phases were dried and evaporated to dryness. The crude was
purified by SCX and by chromatography (silica, CH2Clz: 2M NH3 in MeOH 1:0 to
95:5) to give 276 mg of the title compound_as a colourless oil (276 mg,
y=quantitative)

UPLC/MS: m/z= 377 (M+1) @ t=0.69 min

1H NMR (500 MHz, DMSO-dg) 6 ppm 7.27 - 7.32 (m, 4 H) 7.18 - 7.24 (m, 1 H) 3.94
(t, 1H)3.83(d,1H)3.78-3.89(m, 1 H)3.68-3.75(m, 1 H)3.65(d, 1 H) 3.42 -
3.564(m,2H)3.02(t,1H)2.74 (dd,2H)2.45-2.50(m, 1 H)2.18 -2.32 (m, 3 H)
2.08-2.18(m, 2H)0.84 (s, 9H) 0.02 (s, 3H)0.00 (s, 3 H)

Description 127:
[(7S,9aS5)-8-(phenylmethyl)octahydropyrazino[2,1-c][1,4]oxazin-7-yl]Jmethanol
(D127)

0]

[H
¥

To a solution of (7S,9a8)-7-({[(1,1-dimethylethyl){dimethyl)silylJoxy}methyl)-8-
{phenylmethyl)octahydropyrazino[2,1-c][1,4]oxazine (D126, 276 mg, 0.73 mmol) in
MeOH (24 ml), cooled to 0°C, was added dropwise 12 N HCI (1.4 mL). The reaction
mixture was stirred for 2 hrs at r.t., then it was put in the freezer for 12 hrs. The
reaction mixture was warmed-up to r.t., further HCl was added (0.7 ml) and the
reaction mixture was stirred for 2 more hrs. The mixture was filtered on a SCX
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cartridge washing with methanol and then with 2M methanolic ammonia. The
fractions eluted with ammonia were combined and evaporated to dryness to give
the title compound as a colourless oil (150 mg, y=78%).

UPLC/MS: m/z= 263 (M+1) @ t=0.41 min

1H NMR (500 MHz, DMSO-dg) 8 ppm 7.26 - 7.33 (m, 4 H) 7.19-7.24 (m, 1 H) 4.42
(br.s.,1H)3.81(d,1H)3.74-3.83(m,2H)3.60-3.72(m,2H)3.43-3.52 (m, 2
H)3.02 (t,1H)2.78(d, 1H)2.64-2.72(m, 1 H)2.53 (dd, 1 H)2.18 - 2.29 (m, 3 H)
2.08-2.17(m, 2 H)

Description 128:
(7S,9a8)-7-(fluoromethyl)-8-(phenylmethyl)octahydropyrazino[2,1-
c][1,4)oxazine (D128)

0

F

(

To a solution of [(7S,9a85)-8-(phenylmethyl)octahydropyrazino[2,1-¢c][1,4)oxazin-7-
yljmethanol (D127, 125 mg, 0.477 mmol} in dichloromethane (5 ml), cooled to -
78°C, was added DAST (0.187 ml, 1.431 mmol) dropwise and the reaction mixture

- was slirred for 16 hrs allowing the temperature to increase to r.t..

Water was added to the reaction mixture and the two phases were separated. The
aqueous phase was extracted with dichloromethane (3X) and the combined organic
phases were dried and evaporated to dryness. The crude was purified by
chromatography (silica, CH2Cl;:MeOH 1:0 to 96:4) to give the title compound (106
mg).

MS: m/z= 265 (M+1)

UPLC/MS: m/z= 265 (M+1) @ t=0.47 min

1H NMR (500 MHz, DMSO-ds) 8 ppm 7.26 - 7.34 (M, 4 H) 7.19 - 7.26 (m, 1 H) 4.82
-4.98 (m,1H)4.59-4.76 (m, 1 H)3.85(d, 1 H)3.70 (dd, 1 H) 3.63 (d, 1 H) 3.50
(dd, 1 H)3.43 - 3.51 (m, 1 H) 3.02 - 3.09 (m, 1 H) 3.03 (t, 1 H) 2.68 (d, 1 H) 2.54 (d,
1H)229-236(m,2H)2.24 (t, 1H)2.08-2.16 (m, 2 H)

Description 129: (7S,9a8)-7-(fluoromethyl)octahydropyrazino(2,1-
c][1,4]Joxazine (D129)
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To a solution of (78,9aS)-7-(fluocromethyl)-8-(phenylmethyl}octahydropyrazino(2,1-
c)[1,4)oxazine (D128, 30 mg, 0.11 mmol) in AcOH (30 ml) was added Pd-black (12
mg, 0.11 mmol} and the reaction mixture was stirred under a H atmosphere (5
atm.) for 1.5 hrs. The reaction mixture was filtered on a SCX cartridge washing with
methanol and then with 2M methanolic ammonia. The fractions eluted with
ammonia were combined and evaporated to dryness. The crude was purified by
chromatography (silica, CH2Cl::MeOH 1:0 to 8:2) to give the title compound (14.9
mg, y=78%).

1H NMR (400 MHz, DMSO-d;) § ppm 4.55 - 4.65(m, 1 H) 4.42 - 4,53 (m, 1 H) 3.65
(dd, 1H)3.38-3.53(m,2H)2.99(t,1H)293-3.01(m,1H)2.58 (dd, 1 H)} 242 -
245(m, 1 H)2.37 (dd, 1H)2.28 -2.37 (m, 1H)2.12-220 (m, 1 H)2.02 - 2.11 (m,
1H)1.92-2.00 (m, 1 H)

The whole ROESY cross peak pattern is in accordance with a syn relative
sterecchemistry.

Description 130: (78)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazine-

6,9-dione (D130)
o)
1
N

. 0;\(0

N-Boc-3-morpholinecarboxylic acid (1.038 g, 4.49 mmol) was suspended in
anhydrous dichloromethane (20mL). To it was added EDC (1.3g, 6.78 mmol) and
HOBt (607 mg, 4.49 mmol) and stirred for 30 minutes at R.T., at which time
complete dissolution of the starting material was observed. A solution of L-Ser-
Methylester hydrochloride (1.10 g, 17.07 mmo!), and DIPEA (1.23 mL, 7.07 mmol)
in dry dichloromethane (10 mL) was added. The resulting mixture was stirred
overnight. Diluted with dichloromethane (50mL), washed with sat NaHCQ3; solution
(2 x 50mL) and brine (50 mL). Dried {NaS0O,) and solvent removed under reduced
pressure to afford a crude used in the next step.

It was dissolved in 20 ml. of dichloromethane and treated with 10 mL of TFA. The
reaction was stopped after 4 h. The mixture was passed through a SCX column.
The basic components were eluted with 1M methanolic ammonia. The solvent was
removed leaving an cily residue, which was re-dissolved in MeOH and heated to
remove the solvent. A precipitate formed, which was collected by filtration as a
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white solid, corresponding to the title compound, with a 70:30 diastereomeric
excess.

MS (direct): m/z= 201 (M+1)

1H NMR (500 MHz, DMSO-dg) d ppm 8.15 (br. s., 1 H) 5.16 (t, 1 H) 4.22 (dd, 1 H)
4.08-4.13(m, 1 H)4.00 (dd, 1 H)3.84-3.88(m, 1 H)3.77-3.83 (m, 1 H)3.71 -
3.80(m, 1 H)3.44-3.51 (m, 1 H)3.41 (t, 1 H) 3.30 (t, 1 H) 2.77 (td, 1 H) (mixture of
diastereoisomers, ratio about 70:30)

Description 131: (7R)-octahydropyrazino[2,1-c](1,4]oxazin-7-ylmethanol
(D131)

(7S)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazine-6,9-dione (D130, 151
mg, 0.75 mmol) was suspended in 1M borane THF complex solution (7.5 mL) and
heated at reflux for 24 hours. Checked by MS, which showed only the product at
m/z= 173 (M+1). The reaction was cooled to 0°C, MeOH (5 mL) added dropwise
followed by conc.HCI solution (1 mL). The resulting mixture was heated at 50°C for
4 hours. The solvent was removed and the residue loaded on a SCX column,
washed with MeOH before eluting the compound with 1M NH; in MeOH. Solvent
evaporated under reduced pressure to afford the title compound as a colourless oil
(125 mg).

1H NMR (500 MHz, DMSO-ds) d ppm 4.43 (t, 1 H) 3.68 (dd, 1 H) 3.62 (t, 1 H) 3.40 -
3.58 (m,4H)3.02(t,1H)2.66-2.74 (m, 1 H)2.62(d, 1H)2.42-251(m, 1 H)
2.31-239(m, 1H)2.15(dd, 1 H) 2.09 (td, 1 H) 1.92 - 2.03 (m, 1 H)

Description 132: (TR,9aR)-7-({[(1,1-
dimethylethyl){dimethyl)silylJoxy}methyl)octahydropyrazino[2,1-c][1,4]oxazine

(D132)
0
(A
N
lTN
o]
/sli\
K
(7R)-octahydropyrazino[2,1-c][1,4]cxazin-7-ylmethanol (D131, 93 mg, 0.54 mmol, a

sample recovered from a failed attempt at silylating the preparation of Dnn) was
dissolved in dry dichloromethane (2 mL) and treated with Et;N (0.15 mL, 1.08
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mmol), and TBDMS-CI (122 mg, 0.81 mmol). The resulting reaction mixture was
stirred overnight at R.T. It was checked by direct MS, showing no starting material,
replaced by the expected peak at m/z= 287 (M+1 of the product). It was diluted with
dichloromethane (20 mL) and washed with sat NaHCO3; solution (2 x 20mL), dried
(Na,S0O,) and the solvent was removed. The residue was purified by flash
chromatography (silica, dichloromethane to dichloromethane : MeOH 90:10},
leaving the product as a clear oil.

MS (direct): m/z= 287 (M+1)

1H NMR (500 MHz, DMSO-ds) d ppm 7.48 (br. s., 1 H) 7.07 (br. s., 1 H) 3.82 (dd, 1
H) 3.75 (dd, 1 H) 3.69 (dd, 1 H) 3.55 (dd, 1 H) 3.42 - 3.49 (m, 1 H) 3.03 (t, 1 H) 2.86
-293(m,1H)268 (dd, 1 H)2.50-2.54 (m, 1 H)2.33-2.46 (m, 2 H) 2.21 (dd, 1 H)
2.04-216(m, 2H)0.86 (s, 9 H) 0.04 (s, 6 H) — protonated form.

Example 1
2-[3,5-Bis(trifluoromethyl}phenyl]-N-[6-{1,1-dioxidohexahydro-5H-isothiazolo[2,3-
alpyrazin-5-yl)-4-(4-fluoro-2-methylphenyl)pyridin-3-yl]-N,2-dimethylpropanamide

(E1}

H

0.

$4 g

LNONG 6
E’ /]lN F
| FF

F

A 8 ml sealed vial was charged with 100 mg (0.187 mmol) of 2-[3,5-
bis(trifluoramethyl)phenyl)-N-[6-chloro-4-(4-fluoro-2-methylpheny!)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 98 mg (0.561mmol) of hexahydro-2H-
isothiazolo[ 2,3-a ] pyrazine 1,1-dioxide (D10), 52 mg (0.374 mmol) of potassium
carbonate; the reagents were dissolved in 0.8 ml of DMSO. The reaction mixture was
heated at 180°C for 36-48hrs and then added to a saturated NH,C! solution and back
extracted with dichloromethane; the crude material was purified on SPE cartridge (Silica)
eluting with a gradient from cyclohexane/ethyl acetate 9:1, to cyclohexane/ethyl acetate 1:1
and affording 44 mg (0.065 mmo!) of the title compound as pale yellow solid.

MS (ES/+): 673 [M+H]"

NMR (DMSO-dg): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.08-6.85 (m, 3H); 6.53
(s, 1H); 4.81-4.53 {m, 1H); 4.35-4.09 (m, 1H); 3.53-3.50 (m, 1H); 3.38-3.25 (m, 1H); 3.16-
3.09 (m, 1H), 2.96 (t, 1H); 2.83 (t, 1H); 2.70-1.98 (m, 10H); 1.79-1.47 (m, 3H); 1.46-1.33 (s,
3H).

Example 2
2-[3,5-Bis(trifluoromethyl)phenyl}-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aS)-6-
oxohexahydropyrrolo[1,2-alpyrazin-2{1H}-yl]-3-pyridinyl}-N,2-dimethylpropanamide
(E2)
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A 8 ml sealed vial was charged with 100 mg (0.187 mmo!) of 2-[3,5-
bis(triflucromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridiny]-N, 2-
dimethylpropanamide (WO 2005/002577), 78.6 mg (0.561 mmol) of (8aS)-
hexahydropyrrolo[1,2-a]pyrazin-6(2H)-one (WO 2003/066635), 52 mg (0.374 mmol) of
potassium carbonate; the reagents were dissolved in 0.8 m! of DMSO. The reaction mixture
was heated at 180°C far 36-48hrs and then added to a saturated NH,Cl solution and back
extracted with dichloromethane; the crude material was purified on SPE cartridge (Silica)
eluting with a gradient from cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and
affording 52 mg of the title compound as pale yellow solid.

MS (ES/+): 637 [M+H]"

NMR (DMSO-dg): 8 (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.05-6.87 (m, 3H); 6.52
(s, 1H); 4.67-4.52 (m, 1H); 4.32-4.19 (m, 1H); 4.14-4.10 (d, 1H}; 3.77-3.64 (m, 1H); 3.02-
2.84 (m, 2H); 2.61 (1, 1H); 2.48-2.44 (dd, 2H); 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s,
3H); 1.79-1.65 (m, 1H); 1.53 (s, 3H); 1.38 (s, 3H).

Example 3
2-[3,5-Bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(6-
oxohexahydropyrrolo[1,2-a]pyrazin-2{1H)-yl}-3-pyridinyl]-N,2-dimethylpropanamide

%@

A 8 ml sealed vial was charged with 100 mg (0.187 mmoles) of 2-[3,5-
bis(trifluoramethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl)-N,2-
dimethylpropanamide (WO 2005/002577), 78.6 mg (0.56 1mmo!} of hexahydropyrrolo[1,2-
alpyrazin-6(2H)-one (WO 2003/068635), 52 mg (0.374 mmol) of potassium carbonate; the
reagents were dissolved in 0.8ml of DMSQ. The reaction mixture was heated at 180°C for
36-48hrs and then added to a saturated NH,Cl solution and back extracted with
dichloromethane; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclchexane/ethyl acetate 9:1, to ethyl acetate 100% and affcrding 71mg of
the title compound as pale yellow solid.

MS (ES/+): 637 [M+H]’
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NMR (OMSO-de): & (ppm) 8.01 (s, 1H); 7.78 {s, 1H); 7.65 (s, 2H); 7.05-6.87 (m, 3H); 6.52
(s, 1H); 4.67-4.52 (m, 1H); 4.32-4.19 (m, 1H); 4.14-4.10 (d, 1H); 3.77-3.64 (m, 1H); 3.02-
2.84 (m, 2H); 2.61 {t, 1H); 2.48-2.44 (dd, 2H); 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s,
3H); 1.79-1.65 (m, 1H); 1.53 (s, 3H); 1.38 (s, 3H)

Example 4
2-[3,5-Bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-{4-(2-methylphenyl}-6-[(8aS)-6-
oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}propanamide (E4)

H

o’(nxg Pk
LN IN\ o
N F
t Fr

A 8 ml sealed vial was charged with 100 mg (0.161 mmoles) of 2-[3,5-
bis{trifluoromethyl)phenyl]-N-[6-chloro-4-(2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577}, 67 mg (0.483mmol) of (8aS)-
hexahydrapyrrolo[1,2-a)pyrazin-6(2H)-one (WO 2003/066635), 44.5 mg (0.322mmol) of
potassium carbonate; the reagents were dissolved in 0.8 ml of DMSO. The reaction mixture
was heated at 180°C for 36-48hrs and then added to a saturated NH,Cl solution and back
extracted with DCM; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethy| acetate 9:1, to ethyl acetate 100% and affording 56 mg of
the title compound as pale yellow solid.

MS (ES/+): 619 [M+H])’

NMR (DMSO-dg): & (ppm) 8.07-8.00 {m, 1H); 7.81-7.77 (m, 1H); 7.73-7.63 {m, 2H); 7.37-
7.21 (m, 4H); 6.61-6.56 {m, 1H); 4.68-4.54 (m, 1H); 4.33-4.19 (m, 1H), 4.18-4.08 (d, 1H);
3.78-3.67 (m, 1H); 3.04-2.85 (m, 2H); 2.69-2.54 (t, 1H); 2.53-2.42 8dd, 1H); 2.42-2.33 (m,
3H); 2.33-2.23 (m, 1H); 2.21-2.10 (m, 3H); 1.78.-1.66 (m, 1H); 1.57-1.48 (m, 3H); 1.42-1.32
{m, 3H).

Example 5
2-[3,5-Bis(trifluoromethyl)phenyl)-N,2-dimethyl-N-[4-(2-methylphenyl)-6-(6-
oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl)-3-pyridinyl]propanamide (E5)

H
orw\é Fch
\/N N\ O
f
=y F
| FgF

A 8 ml sealed vial was charged with 100 mg (0.161 mmoles) of 2-{3,5-
bis(triflucromethyl)phenyl]-N-[6-chloro-4-{2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylprcpanamide (WO 2005/002577), 67 mg (0.483 mmol) of hexahydropyrrolo[1,2-
a)pyrazin-6(2H)-one (WO 2003/066635), 44.5 mg {0.322 mmol) of potassium carbonate;
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the reagents were dissolved in 0.8ml of DMSQ. The reaction mixture was heated at 180°C
for 36-48hrs and then added to a saturated NH,Cl solution and back extracted with DCM;
the crude material was purified on SPE cartridge (Silica) eluting with a gradient from
cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and affording. 45 mg of the title
compound as pale yellow solid.

MS (ES/+). 619 [M+H]"

NMR {DMSO-dg): & (ppm) 8.07-8.00 {m, 1H); 7.81-7.77 (m, 1H); 7.73-7.63 (m, 2H); 7.37-
7.21 (m, 4H); 6.61-6.56 (m, 1H); 4.68-4.54 (m, 1H); 4.33-4.19 {m, 1H); 4.18-4.08 (d, 1H);
3.78-3.67 (m, 1H); 3.04-2.85 {m, 2H); 2.69-2.54 (t, 1H); 2.53-2.42 9dd, 1H); 2.42-2.33 (m,
3H); 2.33-2.23 (m, 1H); 2.21-2.10 (m, 3H); 1.78.-1.66 (m, 1H); 1.57-1.48 (m, 3H); 1.42-1.32
(m, 3H).

Example 6
2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-(1,1-dioxidohexahydro-5H-isothiazolo[2,3-
a]pyrazin-5-yl}-4-(2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide {E6)

H

S F
LNGNy o
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The title compound was prepared starting from 100 mg (0.161 mmoles) of 2-[3,5-
bis(triflucromethyl}phenyl]-N-[6-chloro-4-(2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WQ 2005/002577), 85 mg (0.483 mmol) of hexahydro-2H-
isothiazolo{ 2,3-a ] pyrazine 1,1-dioxide {D10), 44.5 mg (0.322mmol) of potassium
carbonate; the reagents were dissolved in 0.8 ml of DMSQ . The reaction mixture was
heated at 180°C for 36-48hrs and then added to a saturated NH,CI solution and back
extracted with DCM, the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethyl acetate 9:1, to cyclohexane/ethyl acetate 1:1 and affording
80mg of the title compound as pale yellow solid.

MS (ES/+): 655 [M+H]’

NMR (DMSQO-dg): & (ppm) 8.08-8.00 (m, 1H), 7.82-7.76 (m, 1H); 7.71-7.64 (m, 2H); 7.37-
7.22 (m, 4H}; 6.62-6.57 (m, 1H); 4.80-4.60 (m, 1H); 4.36-4.12 (m, 1H); 3.58- 3.46 (m, 1H),
3.39-3.27 (m, 1H); 3.25-3.16 (m, 1H); 3.17-3.08 (t, 1H); 3.05-2.91 {t, 1H); 2.80-2.78 (t, 1H);
2.54-2.44 (m, 3H); 2.44-2.31 (m, 2H); 2.20-2.12 (m, 3H); 2.31-2.01 (m, 1H); 1.58-1.50 (m,
3H}); 1.44-1.31 (m, 3H)

Example 7
1-{3,5-Bis(trifluoromethyljphenyl]-N-{4-(4-fluoro-2-methyiphenyl)-6-[(8aS)-
hexahydropyrrolo[1,2-alpyrazin-2(1H)-yl]-3-pyridinyl}-N-
methylcyclopropanecarboxamida (E7)
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The title compound was prepared starting from 100 mg (0.188 mmoles) of 1-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methyiphenyl)-3-
pyridinyljcyclopropanecarboxamide (D2), 70 mg (0.554mmol) of (8aS)-
octahydropyrrolo[1,2-a]pyrazine, 52.2 mg (0.377 mmol) of potassium carbonate; the
reagents were dissolved in 0.8ml of DMSO. The reaction mixture was heated at 150°C
overnight and then added to a saturated NH,Cl solution and back extracted with
dichlorcmethane; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethyl acetate 1:1, to ethyl acetate 100%, affording 72 mg of the
title compound as pale yellow solid.

MS (ES/+): 621 [M+H]*

NMR (DMSOQ-ds): & (ppm) 7.93-7.88 (s, 1H); 7.86-7.82 (s, 1H); 7.67-7.62 (s, 2H); 7.06-7.01
(d, 1H); 6.89-6.77 (m, 2H); 6.57-6.52 (m, 1H); 4.38-4.34 (d, 1H); 4.21-4.17 (d, 1H); 3.10-
2.87 (m, 2H); 2.88-2.84 (s, 3H); 2.62-2.50 (m, 1H); 2.26-2.06 (m, 2H); 2.17-2.10 (s, 3H),
2.06-1.94 (s, 1H); 1,90-1.61 (m, 3H); 1.46-1.10 (m, 6H)

I

Example 8
1-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aR)-
hexahydropyrrolo[1,2-a)lpyrazin-2(1H)-yl]-3-pyridinyl}-N-
methylcyclopropanecarboxamide (E8)

H
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The title compound was prepared starting from 100 mg (0.188 mmoles) of 1-[3,5-
bis(triflugromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
pyridinyljcyclopropanecarboxamide (D2), 70 mg (0.554mmol} of (8aR)-
octahydropyrrolo[1,2-a]pyrazine, 52.2 mg {(0.377 mmol} of potassium carbonate; the
reagents were dissolved in 0.8 ml of DMSO. The reaction mixture was heated at 150°C
overnight and then added to a saturated NH,CI solution and back extracted with DCM; the
crude material was purified on SPE cartridge (Silica) eluting with a gradient from
cyclohexane/ethyl acetate 1:1, to ethyl acetate 100% and affording 70 mg of the title
compound as pale yellow solid.

MS (ES/+): 621 [M+H]"
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NMR (DMSO-dg): & (ppm) 7.93-7.89 (s, 1H); 7.86-7.82 (s, 1H); 7.67-7.62 (s, 2H), 7.06-7.01
(d, 1H); 6.89-6.77 (m, 2H); 6.57-6.52 {m, 1H); 4.38-4.34 (d, 1H), 4.21-4.17 (d, 1H); 3.10-
2.87 (m, 2H); 2.88-2.84 (s, 3H); 2.62-2.50 (m, 1H); 2.26-2.06 (m, 2H); 2.17-2.10 (s, 3H);
2.06-1.94 (s, 1H); 1,90-1.81 (m, 3H); 1.46-1.10 {m, 6H)

Example 9
1-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)}-6-[(8aS)-6-
oxohexahydropyrrolo[1,2-a]lpyrazin-2(1H)-yl]-3-pyridinyl}-N-

methylcyclopropanecarboxamide (E9)
H

\,NN

The title compound was prepared startlng from 50 mg (0.094 mmoles) of 1-[3,5-
bis(trifluoromethyl)phenyl)-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
pyridinyljcyclopropanecarboxamide (D2), 39 mg (0.278mmoql) of (8aS)-
hexahydropyrrolo[1,2-a]pyrazin-6(2H)-one (WO 2003/066635), 26.2 mg (0.189mmol) of
potassium carbonate; the reagents were dissolved in 0.4ml of DMSO . The reaction mixture
was heated at 150°C overnight and then added to a saturated NH,C! solution and back
extracted with DCM; the crude material was purified on SPE cartridge (Sllica) eluting with a
gradient from cyclohexane/ethyl acetate 1:1, to ethyl acetate 100% and affording 26 mg of
the titte compound as pale yellow solid.

MS (ES/+): 635 [M+H]"

NMR (DMSO-dg): & (ppm) 8.03-7.99 (m, 1H); 7.99-7.95 (m, 1H), 7.74-7.69 (m, 2H); 7.20-
7.10 (m, 1H); 7.06-6.93 (m, 1H); 6.92-6.83 (m, 1H); 6.81-6.74 {m, 1H); 4.55-4.47 (d, 1H);
4.44-4 37 (d, 1H); 3.88-3.78 (d, 1H); 3.60-3.50 (d, 1H); 2.84-2.66 (m, 4H); 2.59-2.38 (m,
2H); 2.32-2.18 (m, 2H); 2.15-2.09 (m, 3H); 2.17-2.06 (m, 1H); 1.64-1.53 {m, 1H); 1.32-1.19
(m, 2H}; 1.15-1.02 (m, 1H); 0.96-0.78 (1, H).

Example 10
1-[3,5-Bis(trifluoromethyl)phenyl}-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aR)-6-
oxohexahydropyrrolo[1,2-a)pyrazin-2{1H)-y1)-3-pyridinyl}-N-

methylcyclopropanecarboxamide (E10)
H
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The title compound was prepared from S0 mg (0.094 mmoles) of 1-[3,5-
bis(triflucromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-
pyridinyl]cyclopropanecarboxamide (D2), 39 mg (0.278 mmol) of (8aR)-
hexahydropyrrolo{1,2-alpyrazin-6{2H)-one (WQ 2003/066635), 26.2 mg (0.189 mmol) of
potassium carbonate, the reagents were dissolved in 0.4m! of DMSO . The reaction mixture
was heated at 150°C overnight and then added to a saturated NH,Cl| solution and back
extracted with DCM, the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethy! acetate 1:1, to ethyl acetate 100% and affording 12 mg of
the title compound as pale yellow solid.

MS (ES/+): 635 [M+H]"

NMR (DMSQC-dg): & (ppm) 8.03-7.99 (m, 1H); 7.99-7.95 (m, 1H); 7.74-7.69 (m, 2H); 7.20-
7.10 {m, 1H); 7.06-6.93 (m, 1H); 6.92-6.83 {rn, 1H); 6.81-6.74 (m, 1H); 4.55-4.47 (d, 1H);
4.44-4.37 {d, 1H); 3.88-3.78 (d, 1H); 3.60-3.50 (d, 1H); 2.84-2.66 (m, 4H); 2.59-2.38 (m,
2H); 2.32-2.18 (m, 2H); 2.15-2.09 (m, 3H); 2.17-2.06 (m, 1H); 1.64-1.53 (m, 1H); 1.32-1.19
(m, 2H); 1.15-1.02 {m, 1H); 0.96-0.78 {1, H).

Example 11
2-[3,5-Bis{trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aS)-3-
oxohexahydropyrrolo[1,2-a]pyrazin-2{1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide

(E11)
.-‘H
(4, >
L2 O,
o
O
F

The title compound was prepared starting from 100 mg (0.187 mmoles) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 78 mg (0.563 mmol) of (8aS)-
hexahydropyrrolo[1,2-a)pyrazin-3(4H)-one (D12), 72mg of copper iodide (0.378mmol), 404l
(0.375 mmol) of N,N-dimethylmethanediamine, 112.4 mg (0.375 mmol) of cesium
carbonate; the reagents were dissolved in 4 ml of dicxane and heated at 80°C for 4h and
then at 120 °C overnight. The crude material was purified on SPE cartridge (Silica) eluting
with a gradient from cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and affording 54
mg of the title compound as pale yellow solid.

MS (ES/+): 637 [M+H]*

NMR (DMSO-dg): & (ppm) 8.39-8.23 (br. s, 1H), 8.09-7.97 (s, 1H), 7.87-7.64 (m, 3H), 7.21
(d, 1H), 7.17-7.06 (m, 2H), 4.62-4.15 {(m, 2H), 4.09-3.65 (m, 2H), 3.18-3.00 (m, 1H), 2.87-
2.53 (m, 2H), 2.42-2.24 (m, 1H), 2.20-2.04 (m, 6H), 2.00-1.88 {m, 1H}, 1.88-1.76 (m, 1H),
1.75-1.59 (m, 1H), 1.59-1.47 (m, 1H), 1.46-1.23 (m, 6H)

Example 12
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2-[3,5-Bis(trifluoromethyl)phenyl!]-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aR)-3-
oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide

(E12)
H
L g
0 # F
N Fr
F

The title compound was prepared starting from 100 mg {0.187 mmoles) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)}-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 79mg (0.563 mmot) of (8aR)-
hexahydropyrrolo[1,2-a)pyrazin-3(4H)-one (D14}, 72 mg of copper iodide (0.378mmol), 40ul
{0.375mmol} of N,N-dimethylmethanediamine, 112.4 mg (0.375mmol) of cesium carbonate;
the reagents were dissolved in 4 ml of dioxane and heated at 80°C for 4h and then at 120
°C avernight. The crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and affording 60mg of
the title compound as pale yellow sclid.

MS (ES/+): 637 [M+H]’

NMR (DMSO-dg): & (ppm) 8.38-8.23 (br. s, 1H), 8.08-7.97 (s, 1H), 7.87-7.64 (m, 3H), 7.21
(d, 1H), 7.17-7.06 (m, 2H), 4.62-4.15 (m, 2H), 4.08-3.65 (m, 2H), 3.19-3.00 (m, 1H), 2.87-
2.53 (m, 2H), 2.42-2.24 (m, 1H), 2.20-2.04 (m, 6H), 2.00-1.88 (m, 1H), 1.88-1.76 (m, 1H), -
1.75-1.59 (m, 1H), 1.59-1.47 (m, 1H), 1.46-1.23 (m, 6H).

Example 13
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-{4-fluoro-2-methylphenyl)-6-[(8aR)-4-
oxohexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide

(E13)
H
T
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The title compound was prepared starting from 250 mg {(0.47 mmole) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chlore-4-{4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), (8aR)-hexahydropyrrolo[1,2-a]pyrazin-4(1H)-one
{D4), 164.4 mg (1.17 mmol), 130mg of potassium carbonate (0.94 mmal); the reagents
were dissolved in 1.5 ml of DMSO. The reaction mixture was heated at 150°C overnight
and then added to a saturated NH,Cl solution and back extracted with DCM; the crude
material was purified on SPE cartridge (Silica) eluting with a gradient cyclohexane/ethyl
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acetate 9:1, to ethyl acetate 100% and affording 115 mg of the title compound as pale
yellow solid.

MS (ES/+): 637 (M+H]"

NMR (DMSO-de): & (ppm) 8.05-7.98 (s, 1H), 7.95-7.89 (s, 1H); 7.80-7.69 (br.s, 2H); 7.74-
7.64 (br.s, 1H), 7.19-7.11 (d, 1H); 6.71-6.65 (s, 1H), 4.77-4.64 (d, 1H); 4.45-4.32 (d, 1H);
3.72-3.59 (m, 1H); 3.52-3.41 (dd, 1H); 3.39-3.31 (m, 1H); 2.83-2.73 (t, 1H); 2.60-2.50 {m,
1H), 2.31-2.17 (s, 3H); 2.21-2.15 (m, 1H); 2.15-2.05 (s, 3H), 1.97-1.88 (m, 1H); 1.82-1.71
(m, 1H); 1.71-1.58 (m, 1H); 1.55-1.42 (s, 3H); 1.41-1.27 (s, 3H).

Example 14 .
2-[3,5-8Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-{{8aR)-4-
oxchexahydropyrrolo[1,2-a]pyrazin-2{1 H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide
(E14)
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The title compound was prepared starting from 135 mg (0.253 mmoles) of 2-[3,5-
bis(triflucromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyi}-N, 2-
dimethylpropanamide (WO 2005/002577), 70 mg (0.5 mmol) of (8aS)-
hexahydropyrrolo[1,2-a]pyrazin-4(1H)-one (EP 300189), 70 mg (0.5 mmol) of potassium
carbonate; the reagents were dissolved in 0.8 ml of DMSO. The reaction mixture was
heated at 150°C overnight and then added to a saturated NH,Cl solution and back
extracted with DCM; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient cyclohexane/ethyl acetate 9:1, to ethyl acetate 100% and affording 24 mg of the
title compound as pale yellow saolid.

MS (ES/+): 637 [M+H]®

NMR (DMSQ-dg): & (ppm) 8.05-7.98 (s, 1H); 7.95-7.89 (s, 1H); 7.80-7.69 (br.s, 2H); 7.74-
7.64 (br.s, 1H); 7.19-7.11 (d, 1H); 6.71-6.65 (s, 1H); 4.77-4.64 (d, 1H); 4.45-4.32 (d, 1H),
3.72-3.59 {m, 1H); 3.52-3.41 (dd, 1H); 3.39-3.31 (m, 1H); 2.83-2.73 (t, 1H); 2.60-2.50 (m,
1H); 2.31-2.17 (s, 3H); 2.21-2.15 (m, 1H); 2.15-2.05 (s, 3H); 1.97-1.88 (m, 1H); 1.82-1.71
{m, 1H); 1.71-1.58 (m, 1H); 1.55-1.42 (s, 3H); 1.41-1.27 (s, 3H).

Example 15 o

2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(9aS)-octahydro-
3H-pyrrolo[1,2-d][1,4]diazepin-3-yl}-3-pyridinyl}-N,2-dimethylpropanamide (E15)
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A 8 m! sealed vial was charged with 60 mg (0.112mmoles) of 2-[3,5-
Bis(trifluoromethyl)phenyl]vN-[B-chIoro-4-(4-fluor0-2-methylphenyI)-3-pyridinyI]-N,2-
dimethylpropanamide (WO 2005/002577), 47 mg (0.335mmoal) of (9aS)-octahydro-1H4-
pyrrolo[1,2-d][1.4]diazepine (D6), 31mg of potassium carbonate (0.224 mmal); the reagents
were dissolved in 0.5 ml of DMSQ. The reaction mixture was heated at 150°C overnight
and then added to a saturated NH,Cl solution and back extracted with DCM; the crude
material was purified on SPE cartridge (Silica) eluting with a gradient from
cyclohexane/ethyl acetate 1.1, to ethyl acetate 100% and affording 32mg of the title
compound as pale yellow salid.

MS (ES/+): 637 [M+H}'

NMR (DMSQO-dg): 8.02 (s, 1H), 7.93-7.82 {br.s, 1H), 7.79-7.70 (br.s, 2H), 7.73-7.64 (br.s,
1H), 7.15 (t, 1H), 7.13-7.03 (br. s, 1H), 6.66-6,52(br. s, 1H), 4.28-3.98 (br. s, 1HO, 3.80-3.51
(br. s, 4H), 3.51-3.39 (br. s, 1H), 3.26-3.03 (br. s, 1H), 2.60-2.45 (br. s, 1H), 2.22 (s, 3H),
2.12 (s, 3H), 2.07-1.77 {br. 5, 3H), 1.48 (s, 3H), 1.55-1.24 (m, 2H), 1.33 (s, 3H), 1.26-1.14
(m, 1H).

Example 16
2-[3,5-Bis(trifluoromethyl}phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(9-
oxohexahydropyrazino[2,1-c]{1,4]oxazin-8{1H)-yl)-3-pyridinyl]-N,2-
dimethylpropanamide (E16)

C |
F
Nlro F F
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A 8 ml sealed vial was charged with 150 mg (0.281 mmol) of 2-[3,5-
bis{trifluoromethyl}phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (WO 2005/002577), 120 mg (0.768 mmol} of
hexahydropyrazino[2,1-c][1,4]oxazin-9(6H)-one (D7}, 60 yL (0.563 mmol) of N,N'-
dimethylethylenediamine, 110 mg (0.578 mmol) of copper iodide, 183 mg (0.562 mmol) of
cesium carbonate; the reagents were dissolved in 4.5 ml of dioxane. The reaction mixture
is stirred overnight at 150°C. The crude was purified by chromatography (silica,
cyclohexane/EtOAc 90/10 — 30/70) affording the title compound as a white solid: 73 mg,
0.111 mmol, 40% yield.

Rf: 0.55 (EtOAc)
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MS (ES/+): 653 [M+H]" - ,
NMR (DMSO-ds): 8 (ppm) 8.34-8.26 (s, 1H); 8.06-7.99 (s, 1H); 7.81-7.69 (br.s, 2H); 7.72-
7.65 (br.s, 1H); 7.21-7.15 (d, 1H); 7.15-7.08 (s, 1H); 4.13-4.05 (dd, 1H); 4.03-3..82 (br.s,
2H); 3.80-3.72 (dd, 1H); 3.54-3.46 (dd, 1H); 3.40-3.31 (m, 1H); 3.14-3.06 (dd, 1H); 3.02-
2.95 (dd, 1H); 2.86-2.80 (dd, 1H); 2.72-2.61 (m, 2H); 2.36-2.28 (t, 1H); 2.39-2.22 (br.s, 3H);
2.19-2.04 (br.s, 3H); 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s,3H).

Example 17
2-[3,5-Bis(trifluoromethyl)phenyl}-N-[4-(4-fluoro-2-methylphenyl)-6-(8-
oxohexahydropyrazino[2,1-c][1,4)oxazin-B{1H)-yl)-3-pyridinyl]-N,2-
dimethylpropanamide (E17) ENANTIOMER 10of E16

%\ ENANTIOMER 1
2-[3,5-Bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl}-6-(S-
oxohexahydropyrazino[2,1-¢][1,4)oxazin-8(1H)-yl)-3-pyridinyl)-N,2-dimethylpropanamide
(E16; 42 mg) was submitted for chiral separation to isclate its enantiomers. The enantiomer
labeled 1, of unknown but single stereocchemistry was isolated using the following

conditions (20 mg, 100%e.e.)
Preparative conditions:

Amount 42 mg

supplied

Chiral Column CHIRALCEL OD, (25 x 2) cm
Mobile phase n-Hexane/2-propanocl 94/6 % viv
Flow rate 18 ml/min

Detection UV at 225 nm

Run Time 17 min

MS (ES/+); 653 [M+H}"

NMR (DMSO-dg): 0 (ppm) 8.34-8.26 (s, 1H); 8.06-7.99 (s, 1H); 7.81-7.69 (br.s, 2H); 7.72-
765 (br.s, 1H); 7.21-7.15 (d, 1H), 7.15-7.08 (s, 1H); 4. 13-4.05 (dd, 1H); 4.03-3..82 (br s,
2H); 3.80-3.72 (dd, 1H); 3.54-3.46 (dd, 1H); 3.40-3.31 (m, 1H); 3.14-3.06 (dd, 1H); 3.02-
2.95 (dd, 1H); 2.86-2.80 (dd, 1H); 2.72-2.61 (m, 2H); 2.36-2.28 (t, 1H); 2.39-2.22 (br.s, 3H);
2.18-2.04 (br.s, 3H}, 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s,3H) .

Example 18
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2-[3,5-Bis(trifluoromethyl) phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(9-
oxohexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-
dimethylpropanamide (E18) ENAONTIOMER 2 of E16
(NL(O F i F
N lN\ o
o

i F

F ENANTIOMER 2
The title compound was isolated using the same conditions as E17, obtaining 17 mg, 100%
e.e.

MS (ES/+): 653 [M+H]"*

NMR (DMSO-ds): & (ppm) 8.34-8.26 (s, 1H); 8.06-7.99 (s, 1H); 7.81-7.69 (br.s, 2H); 7.72-
7.65 (br.s, 1H); 7.21-7.15 (&, 1H): 7.15-7.08 (s, 1H); 4.13-4.05 (dd, 1H); 4.03-3..82 (br.s,
2H): 3.80-3.72 (dd, 1H); 3.54-3.46 (dd, 1H); 3.40-3.31 (m, 1H); 3.14-3.06 (dd, 1H); 3.02-
2.95 (dd, 1H); 2.86-2.80 (dd, 1H); 2.72-2.61 (m, 2H); 2.36-2.28 (t, 1H); 2.39-2.22 (br.s, 3H);
2.19-2.04 (br.s, 3H); 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s,3H).

Example 19
2-[3,5-Bis(trifluoromethyl)phenyl)-N-[4-(4-fluoro-2-methylphenyl}-6- .
(hexahydropyrazino[2,1-c][1,4]oxazin-8{1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide

(E19)
0

[ FhF

/ F

£
A 8 ml sealed vial was charged with 124 mg (0.233 mmol) of 2-[3,5-
bis(trifluoremethyl}phenyl}-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577); 83 mg (0.584 mmol) of octahydropyrazino[2,1-
c)[1,4)oxazine (EP 472826), 90 mg (0.701 mmol) of potassium carbonate, the reagents
were dissolved in 0.5ml of DMSO. The crude product was purified by flash chromatography
(silica, cyclohexane/EtOAc 80/10 — 30/70) affording the title compound as a white solid 85
mg (0.133 mmol).

Rf. 0.4 (EtOAc)

MS (ES/+): 639 [M+H]".

NMR (DMSO-ds): 6 (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H); 7.79-7.68 (m, 2H); 7.73-7.65
(br.s, 1H); 7.18-7.12 (d, 1H); 7.13-7.06 (br.s,1H); 6.73-6.64 (s, 1H); 4.29-4.18 (d, 1H); 4.13-
4.03 (d, 1H); 3.78-3.68 (t, 2H); 3.56-3.48 (1, 1H); 3.18-3.09 (t, 1H); 2.92-2.80 (t, 1H): 2.82-
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2.74 (d, 1H); 2.70-2.62 (d, 1H); 2.44-2.34 (1, 1H); 2.21-2.15 (s, 3H); 2.28-2.06 (m, 3H);
2.14-2.07 (s, 3H); 1.55-1.41 (s, 3H); 1.40-1.28 (s, 3H).

Example 20

2-[3,5-Bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-
{hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl)-N,2-dimethylpropanamide
{E20) ENANTIOMER 1 of E19

[[a]»=1.8, c=1.0, MeOH]

ENANTIOMER 1
Example 19 (15 mg) was submitted for chiral separation to isolate its enantiomers. The
enantiomer labeled 1, of unknown but single stereochemistry was isolated using the
following conditions (5 mg, 97.2%e.e.)}

Preparative conditions:

Amount 15 mg

supplied

Chiral Column CHIRALCEL OD, (25 x2) cm
Mobile phase n-Hexane/2-propanol 84/6 % viv
Flow rate 18 ml/min

Detection UV at 225 nm

Run Time 17 min

MS (ES/+): 639 [M+H]®

NMR (DMSO-ds): & (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H); 7.79-7.68 (m, 2H); 7.73-7.65
(br.s, 1H); 7.18-7.12 (d, 1H); 7.13-7.06 (br.s,1H); 6.73-6.64 (s, 1H); 4.29-4.18 (d, 1H); 4.13-
4.03 (d, 1H); 3.78-3.68 (t, 2H); 3.56-3.48 {t, 1H); 3.18-3.09 (1, 1H); 2.92-2.80 (1, 1H); 2.82-
2.74 (d, 1H); 2.70-2.62 (d, 1H); 2.44-2.34 (1, 1H); 2.21-2.15 (s, 3H); 2.28-2.06 (m, 3H);
2.14-2.07 (s, 3H); 1.55-1.41 (s, 3H); 1.40-1.28 (s, 3H).

Example 21
2-[3,5-Bis{trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-
(hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
(E21) ENANTIOMER 2 of E19
[{alp =-1.0]
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F ENANTIOMER 2
The titte compound was isolated using the same conditions as E20, obtaining 5 mg, 99.8%
e.e.
MS (ES/+): 639 [M+H]".
NMR (DMSO-dg): & (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H), 7.78-7.68 (m, 2H); 7.73-7.65
(br.s, 1H); 7.18-7.12 (d, 1H); 7.13-7.06 (br.s,1H); 6.73-6.64 (s, 1H); 4.29-4.18 (d, 1H); 4.13-
4.03 (d, 1H); 3.78-3.68 (t, 2H); 3.56-3.48 (t, 1H); 3.18-3.09 (t, 1H), 2.92-2.80 (t, 1H); 2.82-
2.74 (d, 1H); 2.70-2.62 (d, 1H); 2.44-2.34 {t, 1H); 2.21-2.15 (s, 3H), 2.28-2.06 (m, 3H);
2.14-2.07 (s, 3H); 1.55-1.41 (s, 3H), 1.40-1.28 (s, 3H).

Example 22
2-[3,5-Bis(trifluoromethyl)phenyl}-N-[6-(1,1-dioxidohexahydro-5H-isothiazolo[2,3-

a)pyrazin-5-yl}-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide
{E22) ENANTIOMER 1 of E1

Preparative conditions:

Amount supplied 37 mg

Chiral Column CHIRALPAK AD-H, (25 x 2) cm
Mobile phase n-Hexane/Ethanol+ 0.1% isopropylamine 25/75 %
viv
" Flow rate 15 ml/min
Detection UV at 225 nm

Isolated: 4 mg ; purity of enantiomer 1 resuilted to be 100 %

MS (ES/+): 673 [M+H]}"

NMR (DMSO-ds): 5 (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H), 7.08-6.85 (m, 3H); 6.53
(s, 1H); 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H); 3.63-3.50 (m, 1H}); 3.38-3.25 (m, 1H); 3.16-
3.09 (m, 1H), 2.96 (t, 1H); 2.83 (t, 1H); 2.70-1.98 {(m, 10H); 1.79-1.47 (m, 3H); 1.46-1.33 (s,
3H).
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Example 23
2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-(1,1-dioxidohexahydro-5H-isothiazolo{2, 3-
a)]pyrazin-5-yl)-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide
(E23) ENANTIOMER 2 of E1

H
O.S'(NX FF
0 F
! I%\' ?YéY
Z F
N
. | Fe
F

Preparative conditions:

Chiral Column CHIRALPAK AD-H, (25 x 2) cm

Mabile phase n-Hexane/Ethanol+ 0.1% isopropylamine 25/75 %
viv

Flow rate 15 ml/min

Detection UV at 225 nm

Isolated: 6 mg ;purity of enantiomer 2 was 88.8% by UV

MS (ES/+): 673 [M+H]"

NMR (DMSO-dg): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H), 7.65 (s, 2H); 7.08-6.85 (m, 3H); 6.53
(s. 1H), 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H); 3.53-3.50 (m, 1H); 3.38-3.25 (m, 1H); 3.16-
3.09 (m, 1H); 2.96 (t, 1H); 2.83 (t, 1H); 2.70-1.98 (m, 10H); 1.79-1.47 (m, 3H); 1.46-1.33 (s,
3H).

Example 24

2-[3,5-Bis(trifluoromethyl)pheny|]-N-{4-(4-fluoro-2-methytphenyl)-6-[(8aS)-

hexahydropyrrolto[1,2-alpyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E24)
H

SO v
NGy o
|
/N F
t FF
F

A 10 ml microwave tube was charged with 80 mg (0.150 mmol) of 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chlore-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethy!propanamide {WQO 2005/002577), 47.4 mg (0.375mmol) of (8aS)-
octahydropyrrolo[1,2-a]pyrazine, 62.2 mg (0.450mmol} of potassium carbonate; the
reagents were dissolved in 0.6 ml of DMSO. The reaction mixture was irradiated in a
microwave oven (180 °C, 300Wj} for 1 hour and then the crude is purified by a Mass
Directed Preparative Instrument by Waters (System Fraction Lynx TM) performed on a X
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Terra Prep MS C18 (30 x 15¢ mm; 10 pm) (mobile phase: from 99% [water +0.1% HCOZH])
and 1% [CH3CN +0.1% HCO;H] to 100% [CH3CN +0.1% HCO,H] in 8 min and 30", 100%
[CH3CN +0.1% HCO,H]) for 6 min; from 100% [CHLCN +0.1% HCO:H] to 99% (water +0.1%
HCO,H} and 1% [CH;CN +0.1% HCQ,H] in 30"; 99% [water +0.1% HCO,H] and 1%
[CH:CN +0.1% HCOH] for 12"); T=nt; flow rate= 40 mi/min; UV Detection :210-400 nm; MS
Detection Mode: ES {+)/ ES (-}, Mass Range: 100-900] to afford 45mg of the target
compound as pale yellow solid.

Re = 0.2 (Ethyl Acetate)

MS (ES/+): 623 [M+H]"

NMR {CDCls): & (ppm) 8.00 (s, 1K), 7.78 (s, 1H), 7.71-7.60 (br. s, 2H), 7.27-7.22 (br. s,
1H}, 7.05-6.85 (br. s, 2H), 6.52-6.45 (s, 1H), 4.63-3.98 (m, 2H), 3.74-2.94 (m, 4H), 2.42-
2.29(s, 3H), 2.67-1.86 (m, 3H), 2.17-2.07 (s, 3H), 1.56-1.48 (s, 3H), 1.81-1.12 (m, 4H),
1.41-1.33 (s, 3H).

Example 25

2-[3,5-Bis(trifluoromethyl)phenyl)-N-{4-(4-fluoro-2-methylphenyl)-6-[(8aR)-

hexahydropyrrolo[1,2-a]pyrazin-2{1H)-yl)-3-pyridinyi}-N,2-dimethylpropanamide (E25)
H

(X >
KON, o
|
I F
| FF
F

The title compound was prepared starting from 100 mg (0.187 mmole) of 2-[3,5-
bis(triflucromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577), 70mg (0.554mmoal) of (8aR)-
octahydropyrrolo[1,2-a]pyrazine, 52.2 mg of potassium carbonate (0.377 mmol); the
reagents were dissolved in 0.6 ml of DMSO and the reaction mixture was heated at 150°C
overnight. Obtained after flash chromatography 52 mg of the desired compound.

MS (ES/+): 623 [M+H]"

NMR (DMSO-de): & (ppm) 8.00 (s, 1H), 7.78 (s, 1H), 7.71-7.60 (br. s, 2H), 7.27-7.22 (br. s,
1H), 7.05-6.85 (br. s, 2H), 6.52-6.45 (s, 1H), 4.63-3.98 (m, 2H), 3.74-2.94 (m, 4H), 2.42-
2.29 (s, 3H), 2.67-1.86 (m, BH), 2.17-2.07 (s, 3H), 1.56-1.48 (s, 3H), 1.81-1.12 (m, 4H),
1.41-1.33 (s, 3H).

Example 26
2-[3,5-§is(trifluoromethyl)pheny!]-N-{4-(4-ﬂuoro-2-methylphenyl)-s-[(aaR)-
hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide
hydrochloride (E26)
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H H—CI
(X F
> lN\ %ﬁ%
> F
N
| F

F

F
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylpheny!}-6-[{8aR)-
hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl)-3-pyridinyl}-N,2-dimethylpropanamide (E25; 39
mg, 0.063 mmol) was dissolved in DCM and the temperature was lowered at 0°C;

HCI (1M soln. in Et0) 75! (0.075mmol) was slowly added and, afterwards, the reaction
mixture was stirred at this temperature for 30 min. Then, the solvent was removed and, the
solid obtained was triturated with pentane.

Obtained 41 mg of the desired compound as pale yellow solid.

MS (ES/+): 623 [M+H]"

NMR (DMSQO-dg): & (ppm) 10.63 (s, 1H), 8.02 (s, 1H), 7.96 (s, 1H), 7.81-7.65 (m, 2H), 7.17
{d, 1H), 7.15-7.07 (m, 1H), 6.90- 6.84 (s, 1H), 4.88-4.66 m, 1H), 4.12-1.08 (m, 24H).

Example 27
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl}-6-[(8aR)-6-
oxchexahydropyrrolo[1,2-a)pyrazin-2{1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide

(E27)
H

orw\g Fek
LN IN\ o
a F
| Fr
F

A 8 ml sealed vial was charged with 100 mg (0.187 mmol) of 2-[3,5-
bis(triﬂuoromethyl)phenyI]-N-[6-chl'oro-4-(4-f|uoro-2—methy|phenyl)—3-pyridinyI]-N,Z-
dimethylpropanamide (WO 2005/002577), 78.6 mg (0.561 mmol) of (BaS)-
hexahydropyrrolo[1,2-a)pyrazin-6(2H)-one (WO 2003/066635), 52 mg (0.374 mmol) of
potassium carbonate; the reagents were dissolved in 0.8ml of DMSO. The reaction mixture
was heated at 180°C for 36-48hrs and then added to a saturated NH,Cl solution and back
extracted with DCM; the crude material was purified on SPE cartridge (Silica) eluting with a
gradient from cyclohexane/ethyl acetate 9:1, to ethy! acetate 100% and affording 23 mg of
the desired compound.

MS (ES/+): 637 {M+H]’

NMR (DMSO-dg): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H); 7.05-6.87 (m, 3H); 6.52
(s, 1H); 4.67-4.52 (m, 1H); 4.32-4.19 (m, 1H); 4.14-4.10 (d, 1H); 3.77-3.64 (m, 1H); 3.02-
2.84 (m, 2H); 2.61 (t, 1H); 2.48-2.44 (dd, 2H); 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s,
3H); 1.79-1.65 {m, 1H); 1.3 (s, 3H); 1.38 {s, 3H).
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Example 28

2-[3,5-Bis(trifluoromethyl)-phenyl]}-N-{4-(2-chlorophenyl}-6-[(8aS)-

hexahydropyrrolo{1,2-alpyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E28)
F

cl

To a solution of 2-[3,5-bis(triflucromethyl)phenyl]-N-[6-chloro-4-(2-chiorophenyi)-3-
pyridinyl]-N,2-dimethylpropanamide (WO 2005/002577; 0.11 mmol) in dry DMSO {1 ml) S-
octahydropyrrolo[1,2-a]pyrazine, {0.22 mmol) and potassium carbonate (0.22 mmol) were
added and the resulting mixture was shaken far 12 hours at 150° C. After cocling the
dichloromethane was added (2 ml) and then isocyanate polymer bound was added (2.0
mmol), and the resulting mixture was shaken at room temperature overnight. Then the
resin was filtered and the filtrate was concentrated under reduced pressure. Purifications
were carried out using mass directed HPLC:

Preparative chromatographic conditions

Column; X Terra MS C18 5 pm, 100 x 19 mm

Mabile phase: A: NH,HCO; sol. 10 mM, pH10; B: CH,CN

Gradient: 30% (B) for 1 min, from 30% (B) to 95% (B) in 9 min, 95% (B) for 3 min
Flow rate: 20 ml/min

UV wavelength range: 210-350 nm

Mass range: 100-800 amu

lonization; ES+

Analytical chromatographic conditions

Column: X Terra MS C18 5 ym, 50 x 4.6 mm

Mobile phase: A; NHHCO; sol. 10 mM, pH10; B: CH3CN

Gradient: 30% (8B) for 1 min, from 30% (B) to 95% (B) in 9 min, 95% (B) for 3 min
Flow rate: 1 mi/min

UV wavelength range: 210-350 nm
Mass range: 100-900 amu
lonization: ES+

Obtained 44.6 mg of the desired compound.

NMR (CDCl;): 6 (ppm) 8.03 (s, 1H), 7.90 (s, 1H), 7.74 (s, 2H), 7.54 (2, 2H), 7.49-7.39 (m,
2H), 7.27 (d, 1H), 6.72 (s, 1H), 4.39 (d, 1H), 4.22 (d, 1H), 3.05-2.98 (m, 2H), 2.90-2.83 (t,
1H}, 2.57-2.46 (m, 1H), 2.42 (s, 3H), 2.12 (t, 1H), 2.04 (q, 1H), 1.97-1.61 (m, 4H), 1.45-1.19
(m, 7H). '
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Example 29
2-[3,5-Bis(trifluoromethyl)-phenyl]-N-{4-(2-chlorophenyl)-6-[(8aR)-
hexahydropyrrolo[1,2-alpyrazin-2(1H)-yt]-3-pyridinyi}-N,2-dimethylpropanamide (E29)

<l

To a solution of 2-[3,5-bis(trifluoromethylphenyl]-N-[6-chloro-4-(2-chlorophenyl)-3-
pyridinyl]-N,2-dimethylpropanamide (WO 2005/002577; 0.11 mmol) in dry DMSO (1 ml) R-
octahydropyrrolo[1,2-a]pyrazine, (0.22 mmal) and potassium carbonate (0.22 mmol) were
added and the resulting mixture was shaken for 12 hours at 150° C. After cooling the
dichloromethane was added (2 ml) and then isocyanate polymer bound was added (2.0
mmal), and the resulting mixture was shaken at raom temperature cvernight. Then the
resin was filtered and the filtrate was concentrated under reduced pressure. Purifications
were carried out using mass directed HPLC:

Preparative chromatographic conditions

Column: X TerraMS C18 5 um, 100 x 19 mm

Motile phase: A: NH,HCO; sol. 10 mM, pH10; B: CH;CN

Gradient: 30% (B) for 1 min, from 30% (B) to 95% (B) in 9 min, 5% (B) for 3 min
Flow rate: 20 ml/min

UV wavelength range: 210-350 nm
Mass range: 100-900 amu
lonization:; ES+

Analytical chromatographic conditions

Column; X Terra MS C18 5 um, 50 x 4.6 mm

Mobile phase: A: NH,HCO; sol. 10 mM, pH10; B: CH,CN

Gradient: 30% (B) for 1 min, from 30% (B) to 95% (B) in 9 min, 95% (B) for 3 min
Flow rate: 1 ml/min

uv wavelength range: 210-350 nm
Mass range: 100-900 amu
lonization: ES+

Obtained 26.3 mg of the desired compound.
NMR (DMSO-dg): & (ppm) 8.03 (s, 1H), 7.90 (s, 1H), 7.74 (s, 2H), 7.54 (2, 2H), 7.49-7.39
(m, 2H), 7.27 (d, 1H), 6.72 (s, 1H), 4.39 (d, 1H), 4.22 (d, 1H), 3.05-2.98 (m, 2H), 2.90-2.83
(t, 1H), 2.57-2.46 (m, 1H), 2.42 (s, 3H), 2.12 (t, 1H), 2.04 (g, 1H), 1.97-1.61 (m, 4H), 1.45-
1.19 (m, 7H).
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Example 30

2-[3,5-Bis(triftuoromethyl)phenyl}-N-[4-(4-fluoro-2-methylphenyl)-6-
{hexahydropyrazino[2,1-¢][1,4]oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
hydrochloride (E30) ENANTIOMER 1

CiH k/N N\ o

F ENANTIOMER 1

A sample of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-
(hexahydropyrazino[2,1-c][1,4)oxazin-8(1H)-y))-3-pyridinyl]-N,2-dimethylpropanamide
(E20, 42 mg, 66 umoal) was suspended in 1 ml of anhydrous diethyl ether and treated at
0°C far 30 min with 79 uL of 1M HCI in diethyl ether. The solvent was removed under a
stream of nitrogen and the product triturated with anhydrous pentane, to give, after
filtration, the hydrochloride as a white solid (44 mg, quantitative).

MS (ES/+): 639 [M+H]'

NMR (DMSO-dg): 8 (ppm) 10.99 (br. s, 1H), 8.04 (s, 1H), 7.95 8s, 1H), 7.85-7.60 (m, 2H),
7.19 (d, 1H), 7.16-6.92 (m, 2H), 6.92-6.80 (s, 1H), 4.56 (d, 1H), 4.43 (d, 1H), 4.12-3.93 (m,
2H), 3.81 (t, 1H), 3.59 (t, 1H), 3.52-3.45 (m, 1H), 3.28-3.12 (m, 3H), 3.05-2.79 (m, 1H),
2.60-2.52 (m, 1H), 2.33-2.20 (br. s, 3H), 2.22-2.14 (m, 1H), 2.16-2.05 (br. s, 3H), 1.56-1.09
(m, 6H).

Example 31

2-[3,5-Bis(trifluoromethyi)phenyl]-N-[4-(4-fluora-2-methyiphenyl)-6-
(hexahydropyrazino[2,1-c][1,4]oxazin-8{1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
hydrochlorlde (E31) ENANTIOMER 2

]\ P
CJH

F  ENANTIOMER 2
A sample of 2-{3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-
(hexahydropyrazino[2,1-c][1,4])oxazin-8(1H)-yl)-3-pyridinyl]-N,2-dimethylpropanamide
(E21; 39 mg ,61 pmol) was suspended in 1 ml of anhydrous diethy! ether and treated at
0°C for 30 min with 73 pL of 1M HCI in diethyl ether. The solvent was removed under a
stream of nitrogen and the product triturated with anhydrous pentane, to give, after
filtration, the hydrochloride as a white solid 41 mg.
MS (ES/+): 639 [M+H]"
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NMR (DMSO-de): & (ppm) 10.99 (br. s, 1H), 8.04 (s, 1H), 7.95 9s, 1H), 7.85-7.60 (m, 2H),
7.19.(d, 1H), 7.16-6.92 (m, 2H), 6.92-6.80 (s, 1H), 4.56 (d, 1H), 4.43 (d, 1H), 4.12-3.93 {m,
2H), 3.81 (t, 1H), 3.59 (1, TH), 3.52-3.45 {m, 1H), 3.29-3.12 (m, 3H), 3.05-2.79 (m, 1H),
2.60-2.52 (m, 1H), 2.33-2.20 (br. s, 3H), 2.22-2.14 (m, 1H), 2.16-2.05 (br. s, 3H), 1.56-1.09
(m, 6H).

Example 32
2-[3,5-Bis(trifluoromethyl)phenyl]-N<{4-(4-fluoro-2-methylphenyl}-6-[(3R,8aR}-3-
(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-

dimethylpropanamide (E32)
H
g
HO Z N F
| Fg
F

The title compound was prepared starting from 323 mg (0.608 mmoles} of 2-[3,5-
bis(trifluoromethyl)phenyI]-N-[6-chloro—4—(4-ﬂuoro-2-methylpheny|)-3-pyridinyl]-N,2-
dimethylpropanamide (WO 2005/002577), 1.216 mg (0.160 mmol) of (3R,9aR)-octahydro-
2H-pyrido[1,2-a]pyrazin-3-ylmethanol (Tetrahedron Asymmetry, 1996, 7(7), 1999-2005),
35mg of bis(dibenzylideneacetone)palladium (0.061 mmol), 57 mg of 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyt (0.145 mmol), 297 mg (0.912
mmol) of cesium carbonate; the reagents were dissolved in 10ml of toluene and stirred at
140°C in a closed vial for 4 hours. More dicyclohexylphosphino-2'-(N,N-
dimethylaming)biphenyl (57 mg 0.145 mmol}, and bis(dibenzylideneacetone)palladium (35
mg, 0.061 mmol) were added and the reaction kept at 140°C for additional 4 hours. The
crude material was loaded on a SCX cartridge, the neutral fractions were washed with
methanol and the basic eluted with' 2M ammonia in methanol and collected. The solvent
was removed and the residue purified by chromatography (Silica) eluting with ethyt acetate,
followed by a gradient from methylene chloride to methylene chloride:methanol 85:5. The
cleanest fractions were purified further by chromatography on an NHj; silica cartridge with a
gradient cyclohexane to cyclohexane.ethyl acetate 70:30, affording 29 mg of the title
compound as pale yellow solid.

MS (ES/+): 653 [M+H]"

NMR (DMSC-ds): & (ppm) 7.89-7.86 (s, 1H); 7.80-7.76 (s, 1H); 7.70-7.66 (s, 2H); 7.12-7.03
{m, 2H); 7.00-6.82 (m, 1H); 6.50-6.47 (s,1H), 4.06-3.97 (m, 1H); 3.66-3.54 (m, 3H), 3.49-
3.39 (m, 1H); 3.27-3.12 (m, 1H); 3.11-3.00 (m, 1H); 2.89-2,77 (m, 2H); 2.44-2.38 (s, 3H),
2.17-2.07 (s, 3H); 2.07-1.41 (m, 5H); 1.38-1.31 (s, 3H}; 1.26-1.20 (s, 3H).

Example 33
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2;[3,5-Bis(trifluoromethyl)phenyl]-N—[6-(2,2-dioxidohexahydropyrazino[2,1-
c][1,4]thiazin-8{(1 H)-yl)-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-

dimethylpropanamide (E33)
0 0

AL 4

F
5 A8 ml sealed vial was charged with 180 mg (0.31 mmol) of 2-[3,5-

bis(trifluoromethyt)phenyl}-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577); 168 mg (0.62 mmol) of octahydropyrazino[2,1-
c}[1.41thiazine 2,2-dioxide (D19), 128 mg (0.701 mmoi} of potassium carbonate; the
reagents were dissolved in 1 ml of DMSO and stirred at 150°C for 18h. The reaction

10  mixture was diluted with water and ethyl acetate and the aqueous phase was extracted with
ethyl acetate. The combined organic fractions were dried and the solvent was removed
under reduced pressure. The crude product was purified by flash chromatography (silica,
cyclohexane/EtOAc 50/50 to EtOAc) affording the title compound as a white solid 105 mg.
MS (ES/+): [M+Na]".

15  NMR (DMSO-ds): 8 (ppm) 8.07-7.99 (s, 1H), 7.97-7.86 (s, 1H), 7.82-7.62 {m, 2H), 7.22-7.12
(d, 1H), 7.15-6.98 (m, 2H), 6.79-6.69 (s, 1H), 4.32-4.13 (m, 2H), 3.31-3.07 (m, 5H), 3.04-
2.84 (m, 3H), 2.73-2.55 (m, 2H), 2.57-2.43 {(m, 3H), 2.36-2.18 (m, 1H)}, 2.29-2.05 (m, 3H);
1.60-1.27 {m, 6H).

20 Example 34
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[{7S,9a8)-7-
- (hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-

dimethylpropanamide (E34)
0]

[N]SH CF,

‘\::/N |N\ o
)

HO N CF,
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inhibitors (such as atomoxetine), alpha 2 adrenoceptor agonists {such as clonidine),
antidepressants, modafinil, and cholinesterase inhibitors {such as galantamine and
donezepil).

The compounds of the invention may be used in combination with the following agents to
treat personality disorders: i) antipsychotics; ii) antidepressants; iii) mood stabilisers; and iv)
anxiolytics. “ '

The compounds of the invention may be used in combination with the following agents to
treat or prevent male sexual dysfunction: i) phosphodiesterase V inhibitors, for example
vardenafil and sildenafil; ii) dopamine agonists/dopamine transport inhibitors for example
apomorphine and buproprion; iii} alpha adrenoceptor antagonists for example
phentolamine; iv} prostaglandin agonists for example alprostadil; v) testosterone agonists
such as testosterone; vi) serotonin transport inhibitors for example serotonin reuptake
inhibitors; v) noradrenaline transport inhibitors for example reboxetine and vii) 5-HT1A
agonists, for example flibanserine.

The compounds of the invention may be used in combination with the same agents
specified for male sexual dysfunction to treat or prevent female sexual dysfunction, and in
addition an estrocgen agonist such as estradiol.

Antipsychotic drugs include Typical Antipsychotics (for example chlorpromazine,
thioridazine, mesoridazine, fluphenazine, perphenazine, prochlorperazine, trifluoperazine,
thiothixine, halcperidol, melindone and loxapine); and Atypical Antipsychotics {for example
clozapine, olanzapine, risperidone, quetiépine, aripirazole, ziprasidone and amisulpride).

Antidepressant drugs include serotonin reuptake inhibitors {such as citalopram,
escitalopram, fluoxetine, paroxetine and sertraline); dual serotonin/noradrenaline reuptake
inhibitors (such as venlafaxine, duloxetine and milnacipran), Noradrenaline reuptake
inhibitors (such as reboxetine); tricyclic antidepressants (such as amitriptyline,
clomipramine, imipramine, maprotiline, nortriptyline and trimipramine); monoamine oxidase
inhibitors {(such as isocarboxazide, moclobemide, phenelzine and tranylcypromine), and
athers (such as bupropion, mianserin, mirtazapine, nefazodone and trazodone).

Mood stabiliser drugs include lithium, sodium valproate/valproic acid/divalproex,
carbamazepine, lamotrigine, gabapentin, topiramate and tiagabine.

Anxiolytics include benzodiazepines such as alprazolam and lorazepam.

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (1) or a pharmaceutically acceptable derivative thereof together with a further
therapeutic agent or agents.
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2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S5,9aS5)-7-({[(1,1-
dimethylethyl){dimethyl)silylJoxy}methyl}hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-{4-
fluoro-2-methylphenyl)-3-pyridiny(]-N, 2-dimethylpropanamide (D24) (390 mg, 0.498 mmal)
was dissolved 17 mL of methanol. To this solution was added concentrated HCI (0.9 mL) at
0°C, and stirring was continued at room temperature for 3h (complete conversion). The
reaction mixture was loaded on a SCX cartridge and washed with MeOH. The product was
eluted with 0.5 M methanolic ammonia. The product-containing fractions were evaporated,
leaving the target compound as a white solid: 310 mg, 0.464 mmol, 93%.

UPLC/MS: m/z= 669 (M+1). '

'H-NMR (DMSO-de): 6 (ppm) 8.07-7.97 (s, 1H), 7.88-7.81 (s, 1H), 7.79-7.69 (br. s, 2H),
7.19-7.11 (d, 1H), 7.14-7.06 (br. s, 2H) 6.64-6.56 (s, 1H), 4.75-4.65 (m, 1H), 4.31-4.13 (br.
S, 1H), 4.15-4.01 (br. s, 1H), 3.80-3.68 (m, 3H), 3.58-3.49 (t, 1H); 3.43-3.34 (m, 1H); 3.18-
3.09 {t, 1H); 3.04-2.98 {d, 1H); 2.68-2.58 (d, 1H), 2.51-2.45 (s, 3H); 2.20-2.13 (s, 3H); 2.28-
2.00 (m, 4H); 1.54-1.39 (s, 3H); 1.39-1.28 (s, 3H).

Example 35
2-[3,5-Bis(trifluoromethyl)phenyl}-N-{4-(4-fluoro-2-methylphenyl)-6-[{7 S,9a85)-7-
{hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H}-yl]-3-pyridinyl}-N,2-
dimethylpropanamide Hydrochloride {E35)

o
[ H
N CF,
N_ N
H-Cl | =

O

HO™ = N CF,

F
To a solution of 2-[3,5-bis(trifluoromethyl)phenyl)-N-{4-(4-fluoro-2-methylphenyl)-6-
(7 S,8a8S)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1 H)-yl}-3-pyridinyl}-N, 2-
dimethylpropanamide (E34) (300 mg, 0.449 mmol} in 2 mL of diethyl ether was added 0.6
mL of a 1M HCI sclution in diethyl ether. A white precipitate formed. The solvent and
excess HC| were removed under a stream of nitrogen and the residue was triturated with 1
mL of 1:1 pentane: Et,0. The white solid was collected by filtration and left under high
vacuum to give the title compound 280 mg, 0.397 mmol, 88% yield.
1H NMR (500 MHz, DMSOQ-dg) & ppm 10.24 (br. s., 1 H) 8.03 (br. s., 1 H) 7.80 (br. s., 1 H)
7.55-782(m,2H)6.88-7.24 (m,3H)6.77 (br.s., 1H)465(br.s., 1 H)4.45(br. s, 1 H)
3.92-4.15(m, 2H)3.76 - 3.90 (m, 2 H) 3.34 - 3.55 (m, 2 H) 3.08 - 3.36 (M, 2 H) 2.84 -
3.04 (m, 1H)2.49-262(m,2H)201-230(m,6H)1.10- 1.58 (m, 8 H).
op (¢ = 0.5 in MeOH) = -39.6 obtained using a polAAR 3000 polarimeter, A = 589.4nm, cell
volume = 1.3ml, path length, I = 1dm. (This value was determined on a different sample,
spectroscopically the same as that described above and prepared in an analogous way).
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Example 36 »
2-[3,5-Bis{trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aR)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E36)

o]

or
N CF,
LN IN\ o

/i

HO 7N CF,

F
2-[3,5-bis(trifluoromethyl)phenyl}-N-[6-[(7 S,9aR)-7-({{(1,1-
dimethylethyl){(dimethyl)silylloxy}methyl}hexahydropyrazino[2,1-c][1,4]Joxazin-8(1 H)-y(]-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl)-N,2-dimethylpropanamide {D25) (87 mg, 0.111 mmol)
was dissolved 4 mL of methanol. To this solution was added concentrated HCi (0.2 mL) at
0°C, and stirred at room temperature for 1h (complete conversion). The reaction mixture
was loaded on a SCX cartridge and washed with MeOH. The product was eluted with 0.5 M
methanolic ammonia. The UV-active basic fractions were evaporated, leaving the target
compound as a white solid: 69 mg, 0.103 mmol, 93%.

MS: m/z= 669 (M+1).

'H-NMR (DMSO-ds): & (ppm) 8.07-7.97 (m, 1H), 7.95-7.89 (br. s, 1H), 7.81-7.67 (br. s, 2H),
7.20-7.10 {(d, 1H), 7.16-7.04 (br. s, 2H), 6.75-6.65 (br. s, 1H), 4.87-4.78 (br. s, 1H), 3.96-
3.79 (br. s, 1H), 3.66-3.47 (m, 4H), 3.42-3.34 (m, 1H), 3.32-3.23 (m, tH); 3.17-3.07 (dd,
1H); 2.71-2.63 (dd, 1H); 2.61-2.38 (m, 2H); 2.50-2.44 (s, 3H), 2.39-1.99 (m, 3H), 2.16-2.02
(br. s, 3H); 1.58-1.42 (s, 3H); 1.40-1.27 (s, 3H).

Example 37

2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S, 9aR or 9aS§)-
7-(hydroxymethytl)-2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide {(E37)-Diasterecisomer 1

- 137 -



WO 2007/028654 PCT/EP2006/008845

0, .0
S
()
N CF,
N lN\ o

HO™ 7 N CF,

To a solution of 2-[3,5-bis(triftuoromethyl)phenyl]-N-[6-I(7S, 9aR or 8aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl}-2,2-dioxidohexahydropyrazino[2,1-c][1.4]thiazin-

S 8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D31) (170 mg,
0.2 mmol} in 8 mL of methanol was added dropwise HCI 12 N (0.4 mL) at 0°C. The reaction
mixture was stirred at room temperature for 1.5 hrs, then it was purified by SCX cartridge to
give the title compound as a white solid (120 mg, yield=81%).

HPLC : peak @ t=5.54 min

10 1H NMR {500 MHz, DMSO-ds) & ppm 8.01 (s, 1H)}7.85(s, 1H)7.63-7.81 (m, 2 H) 7.16
(d, 1HY7.03-7.17{m,2H)6.67 (5, 1H)4.71(t, 1H}4.19-4.36 {m, 1 H)4.02-4.19 (m, 1
H}3.65-3.80(m,1H)3.36 -3.53(m, 1 H) 3.24-3.36 (m, 2H) 3.15-3.29 (m, 2H) 3.10
(d, 1H)2.86-3.01{m, 1H)272-284 (m, 1 H)2.65(d, 1 H)2.48 (s, 3H)2.42-256{m, 2
H)2.20 (s, 3H) 1.49 (s, 3H) 1.34 (s, 3 H).

15
Example 38
2-[3,5-Bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[{7S, 9a$ or R)-7-
(hydroxymethyi)-2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-B{1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E38)-Diastereomer 2

20

o]

O\‘ ,’O

S

s

N CF,
N N

I | =

S =

HO N CF,

F
2-[3,5-Bis(trifluoromethyl)phenyl]-N-[6-[(7S, 928 or R)-7-({[(1.1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-
8(1H)-yi]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D36) (158 mg,
25 0.190 mmol) was dissolved 10 mL of methanol. To this solution was added dropwise
-138 -
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concentrated HCI (0.4 mL) at 0°C, and stirred at room temperature for 1.5 h (complete
conversion by UPLC/MS, peak at 0.87 min., m/z = 717 (M+1), 359 (*/, +1). The reaction
mixture was purified by SCX cartridge, leaving the target compound as a solid: 107 mg,
0.149 mmol, 78%.

MS: m/z= 669 (M+1).

1H NMR (500 MHz, DMSO-dg) 6 ppm 7.97 - 8.07 (m, 1 H) 7.81-7.93 (m, 1 H) 7.62 - 7.81
(m 2H)6.90-7.24 (m, 3H)6.57-6.71 (M, 1 H)4.65-476(m, 1 H)4.09-4.38{(m, 1H)
3.65-3.79(m, 1H)3.30-349(m,2H)3.05-3.28(m,5H)3.00(, 1H)2.65-279 (m, 1
H)2.37-250(m, 1H)201-233(m,7H)1.10-1.55{(m, 6 H).

Example 39

N-[6-[(3S, 9aR or S)-8-acetyl-3-(hydroxymethyl)octahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide (E39)-Diasterecisomer 1

YO

N
(s
N CF,
N

|N‘ 0

Ho” 7 N CF,

F
N-[6-[(35, 9aR or S)-8-acetyl-3-({[(1,1-dimethylethyl}{dimethyl)silylJoxy}methyl)octahydro-
2H-pyrazino[1,2-a)pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl)-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (D41) (1.168 g, 1.42 mmol) was
dissolved in 40 mL of methanol. To this solution was added concentrated HCI (2.5 mL) at
0°C, and stirred at room temperature for 1 h. UPLC/MS analysis showed complete
conversion to the expected product (peak at 0.75 min, m/z = 710 (M+1), 355.7 (M, +1)).
The reaction mixture was purified by SCX cartridge, followed by flash chromatography
(CH2Cl; -> CH,Cl, : MeOH 82.5 : 7.5), to give target compound as a solid: 483 mg, - mmol,
78%.
1H NMR (500 MHz, DM3O-ds) 8 ppm 7.97 - 8.06 (m, 1 H) 7.80-7.89 (m, 1 H) 7.60 - 7.80
(m 2H)6.90-7.24(m, 3H)6.54-6.76 (M, 1H}4.66-474(m, 1H)4.04-443(m, 2H)
3.67-391(m, 2H)3.32-347(m,1H)3.13-3.23(m, 1H)3.00-3.10(m, 1 H) 2.68 -
287 (m,2H)2.55-269(m, 2H)1.78-240(m, 12H) 1.11 - 1.58 {m, 6 H)

Example 40
N-[6-[(3S, 9aS or R)-8-acetyl-3-(hydroxymethyl)octahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl]-4-(4-fluoro-2-methyiphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl}-N,2-
dimethylpropanamide (E40)-Diasterecisomer 2
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YO

N

(e

N CF,
KE,N lN\ o

HO™ 7N CF,

F
N-[6-((3S, 9a8 or R)-8-acetyl-3-({[(1,1-dimethylethy!}{dimethyl)silylloxy}methyl)octahydro-
2H-pyrazino[1,2-a]pyrazin-2-yl}-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis{trifluoromethyl}phenyl]-N,2-dimethylpropanamide (D42) was treated as described for N-
[6-[(3S, 9aR or S)-8-acetyl-3-({[(1,1-dimethylethyl){dimethyl)silyl]Joxy}methyl)octahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylpheny!)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (D41) above. UPLC/MS analysis
showed complete conversion to the expected product (peak at 0.71 min, m/z = 710 (M+1),
355.7 (M, +1)).The product was purified in the same way, yielding 700 mg.
1H NMR (500 MHz, DMSO-d;) 5 ppm 7.97 -8.06 (m, 1 H}7.86 -7.94 (m, 1 H) 7.61 - 7.82
(m2H)B.92-721(m,3H)6.64-679 (M, 1H)4.75-4.84 (m, 1H)4.05-4.17 (m, 1 H)
390-405(m,1H)345-369(m,4H)3.33-3.45(m,1H)3.18-3.30(m, 1 H) 3.05-
318(mM,2H)269-283(m, 1H)251-264(m,2H)2.32-245(m,2H)2.05-229(m, 5
H) 1.93-2.01 (m, 3H) 1.09-1.56 {m, 6 H).

Example 41: 2-[3,5-bis(trifluoromethyl)phenyl]-N{6'-[(7 S,9aS)-7-

(hydroxymethyl}hexahydropyrazino[2,1-¢][1,4]oxazin-8(1H)-yl]-4-methyl-3,4’-
bipyridin-3'-yl}-N,2-dimethylpropanamide (E41)

o
()
N CF,
N IN\

[0}
/ =
HO T CF,
i =
~N

2-[3,5-bis(trifluoromethyl)phenyl}-N-{6'-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl}silyljoxy}methyl)hexahydropyrazino[2,1-c](1,4]oxazin-8(1H)-
yl]-4-methyl-3,4'-bipyridin-3'-yl}-N,2-dimethylpropanamide (D53, 86mg) was
dissolved in dry MeOH (4mL), cooled in an ice/salt bath to ~0°C before adding
¢.HCI solution. The mixture was stirred at ~0°C for 45mins before allowing to warm
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up to R.T. and stirring for a further 2hrs. Placed on a 5g SCX column, washed with
MeOH x3, before eluting compound off with NH3 in MeOH. Solvent evaporated.
Residue purified on a 5g sek pak column eluting with Pent to EtOAc to
10%MeQOH/EtOACc. Solvent evaporated to dryness in vacuo to afford a colourless
gum of the title compound.

NMR (DMSO- d6) § 8.44 (1H, d), 8.21 (1H, s), 8.04 ( 1H, s), 7.89 ( 1H, s), 7.73 ( 2H,
s), 7.33 (1H, d), 6. 70 ( 1H, s), 4.71 ( 1H, brt), 4.23 ( 1H, brs), 4.10 ( 1h, br s), 3.76
(3H,m), 3.55 (1H, 1), 3.41 ( 2H, m), 3.16 ( 1H, 1), 3.02 ( 1H, d), 2.66 ( 1H, m), 2.33-
2.05(7H, m), 1.47- 1.17 ( 6H, br m)

MS (API+) m/z 652.1 (MH+,; 20%).

Example 42: 2-[3,5-bis(trifluoromethyl)phenyl}-N-{6'-[(7 S,9a8)-7-
(hydroxymethyl)hexahydropyrazino[2,1-¢][1,4]oxazin-8(1H)-yl]-4-methyl-3,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide hydrochloride (E42)

o

.
N HCI F,
K/N 1 Ny o

N CF,

Title compound was made by dissolving 2-[3,5-bis(trifluoromethyl)phenyl]-N-{6'-

(7 5,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8{1H)-yl]-4-
methyl-3,4'-bipyndin-3'-yl}-N,2-dimethylpropanamide (E41, 33.8mg) in minimum of
DCM, adding 1M HCI solution in Et20, adding Et20, triturating till a solid
precipitates out. Liquors removed. More Et20 added triturated again. Solvent blown
dry to afford a white solid.

MS (API+): m/z = 652.3 (MH+, 20%)

Example 43: 2-[3,5-bis(trifluoromethyl)phenyl]-N{6-fluoro-6'-[(7 S,9a8)-7-

(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)- yl]-2-methyl-3 4'.
bipyridin-3'-yl}-N,2-dimethylpropanamide (E43)
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2-[3,5-bis{trifluoromethyl)phenyl]-N-(6'-chloro-6-fluoro-2-methyl-3,4'-bipyridin-3'-yl)-
N,2-dimethylpropanamide (D54, 53.5mg, 0.1mmol), (7S,9a8)-7-({[(1,1-.
dimethylethyl)(dimethyl)silyljoxy}methyl)octahydropyrazino[2,1-c][1,4])oxazine (D51,
37mg, 0.13mmol) were dissolved in toluene (1.5mL}). Bis tritertbutylphosphine
palladium (13mg, 0.026mmotl), followed by hexadecyltrimethylammaoium chloride (
10uL, 25% aq sol), and finally sodium hydroxide solution (0.13mL, 50% aq sol). The
mixture was degassed for 5 minutes before heating at 90°C for 4.5 hours. Cooled to
R.T., diluted with EtOA¢, washed with sat. NaHCO; solution, dried (MgSOy,).
Filtered. Solvent evaporated. Residue purified by SCX celumn, washing with MeOH
before eluting with NH3 in MeOH. Solvent evaporated. Residue purified by column
chromatography eluting with Pent to EtOAc to 10% MeOH/EtOAC. Solvent
evaporated under reduced pressure to afford a colourless solid of the title
compound (11mg).

NMR (400MHz, CDCI3) 5 7.98 (1H, s), 7.79 ( 1H, s), 7.73-7.70 ( 1H, br m), 7.64
(1H, s), 6.82 ( 1H, s), 6.43 (1H, s), 4.55 { 1H,d), 4.02 ( 2H, s), 3.90 ( 1H, d), 3.81
(2H, t), 3.67 ( 1H, m), 3.33 (1H, t), 3.12- 3.06 (2H,m), 2.77 (1H, d), 2.54 — 2.30
(10H, m), 1.49 ( 3H,s), 1.35 (3H,s)

MS (API+): m/z 670.3 (MH+; 100%)

Example 44: 2-[3,5-bis(trifluoromethyl)phenyl]-N{6-fluoro-6'-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-2-methyl-3,4'-
bipyridin-3'-yl}-N,2-dimethylpropanamide hydrochloride (E44)

o
E H e}
]
N
H N\ o
Ho” rla CF,

HCI salt made as described in example 41 starting from 2-[3,5-
bis(triflucromethyl)phenyl}-N-{6-fluoro-6'-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino|[2,1-c][1,4]oxazin-B(1H)-yl]-2-methyl-3,4'-
bipyridin-3'-y(}-N,2-dimethylpropanamide (E43, 11.3mg)to afford an off white solid.
MS (API+): m/z 670.3 (MH+; 100%)

Example 45: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(5-fluoro-2-methylphenyl)-
6-[(7 S,9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8{1H)-yI]-3-
pyridinyl}-N,2-dimethylpropanamide (E45)
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2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7S,9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrazino[2,1-c][1.4)oxazin-8(1H)-
yl]-4-(5-fluoro-2-methylphenyl)-3-pyridinyl)-N,2-dimethylpropanamide (D56, 110mg)
was dissolved in dry MeOH (2mL), cooled in an ice-salt bath before adding cHCl
solution { ~0.2mL), and stirring at R.T. for 2 hours. Poured directly onto a 5g SCX
column. Washed with MeQH {2 x10mL), before eluting the compound with NH3 in
MeOH 94 x10mL). Solvent evaparated. Residue purified on a 5g sek-pak column
eluting with Pent to EtOAc to 10%MeOH/EtOAc. Solvent evaporated to afford the
title compound as a white solid.

NMR (400MHz ; CDCI3) 3 7.98 ( 1H, brs), 7.77 ( 1H, 8), 7.67 (2H, s), 7.21 ( 11, br
s), 7.00 ( 2H, m), 6.44 (1H, s), 4.57 (1H, br s), 4.20- 4.08 ( 1H, br m), 4.02 ( 2H, s),
3.89 ( 1H, dd), 3.81 (2H,d), 3.70 ( 1H, m), 3.33 (1H, t), 3.11- 3.05 (2H, m), 2.76 (
1H, d), 3.63 ( 1H, d), 2.42- 2.30 ( 4H, m), 2.29- 2.05 ( 4H, m), 1.51- 1.32 ( 6H, m)
MS (API+): m/z 669.3 ({ MH+; 100%)

Example 46: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(5-fluoro-2-methylphenyl)-
6-[(7 S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c]{1,4]oxazin-8(1H)-yl}-3-
pyridinyl}-N,2-dimethylpropanamide hydrochloride (E46)

0

[ H

HC1
N € £,

NN
e i
Ho” AN cF,
|
F

HCI salt made according to methed described in Example 41 starting from 2-[3,5-
bis(trifluoromethyl)phenyl]-N-{4-(5-fluoro-2-methylphenyl)-6-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E45, 11.5mg) to afford a pale.yellow solid

MS (API+): m/z 669.3 (MH+; 100%)

Example 47: 2-[3,5-bis(trifluoromethyl)phenyl}-N-{4-(2-chloro-4-fluorophenyl)-

6-[(75,9a8S)-7-(hydroxymethyl}hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E47)
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2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(2-chlcro-4-fluorophenyl)-6-[(7S,9aS)-7-
({I(1,1-dimethylethyl){(dimethyl)silyllJoxy}methyi)hexahydropyrazino[2,1-c][1,4]oxazin-
8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (D58, 22mg, 0.027mmol) was
dissolved in dry MeOH (2mL), cooled in an ice-salt bath to ~0°C before adding
¢.HCl solution (~ 0.1mL), slowly. The reaction mixture was stirred at ~0°C for 1 hour
before warming up and stirring at R.T. for 2 hours. Placed directly onto a 2g SCX
column, washing with MeOH (2 x 5mL) before eluting the compound off with NHj in
MeOH (4 x 5mL). Solvent evaporated under reduced pressure to afford the title
compound as an off white solid. (10mg)

NMR ( 400MHz, DMSO-d6} 6 8.03 ( 1H,s), 7.89 ( 1H, s), 7.71 (2H, s), 7.55 ( 1H, d),
7.34 (2H, m), 6.65 ( 1H,s), 4.71 ( 1H,t), 4.22 (1H, br m), 4.07 ( 1H, brm), 3.76 (
2H,m), 3.55 ( 1H, t), 3.15 ( 1H,1), 3.03 (1H, m), 2.68- 2.60 (2H,m}, 2.50- 2.40 ( 3H,
m), 2.18- 2.05 (3H, m}, 1.45 ( 3H,s), 1.31 (3H,s)

MS (API+); m/z 689.3 (MH+; 100%)

Example 48: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(2-chloro-4-flucrophenyl)-
6-[(7 S,9a8)-7-(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide hydrochloride {E48)

HCl fy

o
( ’
N
k/N N
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o 7y ¢F,
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HCI salt made according to method described in Example 41 starting from 2-[3,5-
bis(trifluoromethyl)phenyl]-N-{4-(2-chloro-4-fluorophenyl)-6-[(7 $,9a8S)-7-
(hydroxymethyl}hexahydropyrazino([2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyi}-N,2-
dimethylpropanamide (E47, 10mg) to afford a pale yellow solid.

MS (API+): m/z 689.2 (MH+; 100%)

Example 49: 2-[3,5-bis(trifluoromethyl)phenyl]-N{6-[(7 S,9a8S)-7-

(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-[2-
{(hydroxymethyl)pheny!]-3-pyridinyl}-N,2-dimethylpropanamide (E49)
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2-[3,5-bis(trifluoromethyl)phenyl}-N-{6-[(7S,9aS)-7-({[(1.1-
dimethyiethyl){(dimethyl)silylloxy}methyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
yl}-4-[2-(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide (D61,
24.6mg, 0.0315mma!) was suspended in dry MeOH (1mL) before adding c.HCI
solution (5 drops). The reaction mixture was then stirred at R.T. for 3 hours. Poured
directly onto a 5g SCX column, washing with MeOH (2 x 10mL) before eluting the
compound off with NH3; in MeOH ( 4 x 10mL). Solvent evaporated. Residue purified
on a 5g sek pak column eluting with 0 — 100% EtOAc/Pent followed by 0 -10%
MeOH/EtOAc. Solvent evaporated to afford the title compound as a colourless gum.
NMR ( 400MHz, CDCI3) 6 7.94 ( 1H,d), 7.78 ( 1H, s), 7.66- 7.59 ( 3H, m), 7.43 (
1H, t), 7.28 { 1H, m), 7.00- 6.96 (1H, m), 6.46 ( 1H, d), 4.67 (1H, m), 4.53 ( 1H.,d),
4.42-4.34 (1H, m), 4.05 - 3.98 ( 2H, m), 3.90- 3.67 ( 6H,m), 3.35- 3.30 (1H,m)},
3.09- 3.00 ( 2H,m), 2.72 (3H,d), 2.63 ( 1H,dd), 2.45- 2.30 ( 3H,m), 1.30 ( 6H,s)

MS ( API+): m/z 667. 3( MH+; 100%)

Example 50: 2-[3,5-bis(trifluoromethyl)phenyl]-N{6-[(7 S,9aS)-7-
(hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-[2-
(hydroxymethyl)phenyl]-3-pyridinyl}-N,2-dimethylpropanamide hydrochloride

(ESO0)
Q
<
N MCI Fy
I\E/N |N\
o’ & N cF,

HO

HCI salt made according to method described in Example 41 starting from 2-[3,5-
bis(trifluoromethyl)phenyl]-N-{6-[(7 S,9aS)-7-(hydroxymethyl)hexahydropyrazino[2,1-
c][1,4]Joxazin-8(1H)-yl]-4-[2-(hydroxymethyl)phenyl]-3-pyridinyl}-N, 2-
dimethylpropanamide (E49, 10.2mg) to afford a yellow solid.

MS ( API+): 667.3 (MH+; 100%)

Example 51: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(9aR or 9a$§)-2,2-

dioxidohexahydropyrazino[2,1-¢][1,4]thiazin-8(1H)-yl]-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (E51- Enantiomer 1)
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N-[6-(8-acetyloctahydro-2H-pyrazine[1,2-a]lpyrazin-2-yl)-4-(4-flucro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide (E33, 101 mg) was submitted for chiral separation to isolate
its enantiomers. The Enantiomer labeled 1, of unknown but single stereochemistry
was isolated using preparative conditions described below (obtained 12 mg of title
compound, >95%e.e., analytical retention time 10.23 min).

Semipreparative SFC (Gilson) conditions:

Amount supplied |101 mg

Chiral Column |CHIRALCEL OD-H, (25 x 2) cm
Mobile phase n-Hexane/2-propanol 84/6 % viv
Flow rate 18 mi/min

Detection UV at 225 nm

Analytical SFC (Berger) conditions:

Chiral Column _ [CHIRALCEL OD-H, (25 x 0.46) cm
Mobile phase n-Hexane/ethanol 70/30 % viv
Flow rate 0.8 ml/min

Detection UV at 225 nm

1H NMR (500 MHz, DMSO-ds) 3 ppm 8.02 (br.s., 1 H) 7.89 (br. s., 1 H) 7.61 - 7.84
(m, 2H)7.16(d, 1H)6.90-7.14 (m, 2H)6.72 (br.s., 1H)4.12-4.31 (m, 2 H) 3.08
-3.32(m,5H)2.85-3.03(m,3H)252-273(m,2H)2.01-232(m,7H)1.13 -
1.58 (m, 6 H}

MS (direct): 687 (M+1)

Example 52: 2-[3,5-bis(trifluoromethyl}phenyl]-N-[6-[(3aS or 9aR)-2,2-

dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl|]-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (E52 - Enantiomer 2)
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The title compound was obtained as the second compound, labeled Enantiomer 2,
from the chiral separation performed on 2-[3,5-Bis(trifluoromethyl)phenyl]-N-{6-(2,2-
dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-y!)-4-(4-fluoro-2-methylphenyl)-3-
pyridinyl]-N,2-dimethylpropanamide (E33) as reported for 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-[(9aR or 9aS)-2,2-dioxidohexahydropyrazino[2,1-
c]{1,4]thiazin-8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (E51)(obtained 70 mg, >95.5%e.e., analytical retention time
14.56 min).

1H NMR (500 MHz, DMSO-dg) 6 ppm 8.02 (br. s., 1 H)7.89 (br.s., 1 H) 7.61 - 7.84
(m 2H)7.16(d,1H)6.90-7.14 (m,2H)6.72 (br.s., 1 H)4.12 - 4.31 (m, 2 H) 3.08
-332(m,5H)285-3.03(m, 3H)2.52-273(m,2H)2.01-232(m, 7 H)1.13 -
1.59 (m, 6 H)

MS (direct): 687 (M+1)

Example 53: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7aS)-3-oxotetrahydro-1H-pyrrolo[1,2-c]imidazol-2(3H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E53)

05

CF
N__N__N ’
\ﬂ/|\o
o

/r?l CF,

F
The starting 2-[3,5-bis(trifluoromethyt)phenyl]-N-(4-(4-fluoro-2-methylphenyl)-6-
{[(2S)-2-pyrrolidinylmethyl]amino}-3-pyridinyl)-N,2-dimethylpropanamide (D62, 38
mg, 0.064 mmol) was dissolved in 1 mL of anhydrous dichloromethane and treated
with triethylamine (20 ul, 0.143 mmol). The solution was brought to 0°C and
triphosgene (10 mg, 0.034 mmol) was added. The reaction was stirred at 0°C for 15
min, then brought to room temperature. After 24 h, the reaction was diluted with
dichloromethane (10 mL) and extracted with brine. The organics were collected and
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the solvent removed. The product was isolated by flash chromatography (silica,
cyclohexane: EtOAc 80:20 to EtOAc). Thus were obtained 8 mg of the target
compound.

HPLC/MS: m/z= 623 (M+1),

1H NMR (400 MHz, DMSQO-ds) 8 ppm 8.03 (s, 1 H)8.00 (s, 1t H) 7.89 (s, 1 H) 7.66 -
7:72(m,2H)7.04-713(m, 2H)6.94-7.04 (m, 1H)4.10 (t, 1 H) 3.94 (dd, 1 H)
3.74-384(m,1H)3.47-359(m,1H)290-3.08(m,1H)2.43(s,3H)2.09(s, 3
H)1.97 -2.40(m, 1 H) 1.74 - 1.98 (m, 2 H) .47 - 1.73 (m, 1 H) 1.36 (s, 6 H)

Example 54: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(9aS)-1-oxohexahydro-1H-pyrrolo[1,2-a][1,4]diazepin-2(3H)-yl]-3-pyridinyl}-
N,2-dimethylpropanamide (E54)

N CF,

A solution of (8aS)-octahydro-1H-pyrrolo[1,2-a][1,4]diazepin-1-one (Polish Journal
of Chemistry, 59(10-12), 1243-6; 1985) (31 mg, 0.201 mmol), 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide [WO 2005/002577] (53 mg, 0.0996 mmol), N,N'-
dimethyethylendiamine (22uL, 0.207 mmol), copper(l) iodide (38 mg, 0.200 mmol)
and caesium carbonate (65 mg, 0.199 mmol} in 3 mL of dioxane was heated to
100°C in a sealed vial overnight. Heating was continued for additional 2 days. it
was diluted with 10 mL of EtOAc and extracted with water. The organics were dried
(NazS0,) and the solvent removed. The product was isolated by flash
chromatography (silica, cyclohexane: EtOAc 90:10 to 30: 70). Thus were obtained
14 mg of the target compound.

HPLC/MS: m/z= 651 (M+1), >99% by UV.

1H NMR (500 MHz, DMSO-ds)} 8 ppm 8.34 (s, 1 H)8.10 (s, 1 H) 7.84 (br. s., 2 H)
7.77(br.s.,1H)7.57 (s,1H)7.25(d, 1 H)7.19 (br.s., 1 H)4.54 (br. s., 1 H) 3.96
(t, 1H)3.72 (dd, 1 H) 3.25 (dd, 1 H}3.02 - 3.09 (m, 1 H) 2.53-2.67 (m, 1 H) 2.43
(s,3H)2.28-242(m,1H)2.19(s,3H)1.81-191(m, 1 H) 1.66-1.78 (m, 2 H)
1.60(s,3H)1.44(s,3H)1.26-138{m, 1 H)1.11-1.22 (m, 1 H) 0.89-1.07 (m, 1
H)

Example 55: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-
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[Ba-(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide {E55)

. F
To a solution of hexahydropyrrolo[1,2-a]pyrazin-8a(6H)-ylmethanol (D67, 35 mg) in
methy! sulfoxide (1.5 mL), 2-[3,5-bis(trifluoromethyl)phenyl}-N-[6-chloro-4-(4-fluoro-
2-methylphenyl)-3-pyridinyl}-N,2-dimethylpropanamide WO 2005/002577] (60 mg)
and potassium carbonate (63 mg) were added. The resuiting mixture was heated at
150°C for 24 hours. The mixture was allowed to cool down to r.t and further D67 (17
mg) and potassium carbonate (15 mg) were added. The resulting mixture was
heated at 150°C for further 8 hours and then it was allowed to cool to r.t. and diluted
with water (2 mL). The aqueous phase was extracted with ethyl acetate (3 x 2.5
mL). The combined organic extracts were dried and concentrated in vacuo to a
residue which was purified twice by flash chromatography (first purification:
EtOAc/Cycl from 80/20 to 100:0 then DCM/MeOH 95:5. Second purification:
DCM/MeOH 98:2) to give the desired compound (7.7 mg) as yellow foam.

T.l.c.: DCM/MeOH 9:1, Rf=0.29.

UPLC/MS: peak at Rt = 0.673 min with m/z = 653 [M+H]".

1H NMR (300 MHz, DMSQC-ds) 8 ppm 7.94 (s, 1 H) 7.82 {(br. s., 1 H) 7.73 (s, 2 H)
7.07-720(m,2H)6.96-7.07 (m, 1H)6.46 (s, 1 H) 3.90 (d, 1 H) 3.37 - 3.60 (m, 3
H)3.11-332(m,4H)2.80-295(m,2H)247 (s,3H)2.18 (s,3H)1.61-1.82
(m,2H)1.40 (s, 6 H)1.32 - 1.54 (m, 2 H).

Example 56: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(8S)-8-hydroxyhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E56)

LOH
F
FOF
BN
LN lN\ o
E
7 N

¢

F
To a solution of (8S)-octahydropyrrolo[1,2-a]pyrazin-8-ol (D71,_32 mg) in methyl
sulfoxide (1.2 mL), 2-[3,5-bis(trifluorcmethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-
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methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (60 mg)
and potassium carbonate (63 mg) were added. The resulting mixture was heated at
150°C for 24 hours. The mixture was allowed to cool down to r.t. and diluted with
water (2 mL). The aqueous phase was extracted with ethyl acetate (3 x 2.5 mL).
The combined organic extracts were dried and concentrated in vacuo to a residue
which was purified by flash chromatography (DCM/MeOH from 100:0 to 95:5) to
give the desired compound (18.8 mg) as yellow foam.

T.l.c.. DCM/MeOH 9:1, Rf=0.48.

UPLC/MS: peak at Rt = 0.71 min with m/z = 639 [M+H]".

1H NMR (300 MHz, DMSO-ds) 8 ppm 7.95 (s, 1 H) 7.86 (br. s., 1 H) 7.74 (s, 2 H)
7.07-720(m,2H)6.98-7.08(m, 1H)6.59 (s,1H)4.12-435(m, 3 H)2.82-
299(m,3H)2.48(s,3H)243-266{(m, 2H)2.24-239(m,1H)2.18 (s, 3 H)
206-224(m, 1 H)1981-203(m,1H)1.77-189(m, 1H)1.51-1.70(m, 1 H)
1.41 (s, 6 H)

Example 57:_cis-2-[3,5-bis(trifluoromethyt)phenyl}-N<{4-(4-fluoro-2-
methylphenyl)-6-[1-(hydroxymethyl)hexahydropyrrelo[1,2-a]pyrazin-2(1H)-yl]-
3-pyridinyl}-N,2-dimethylpropanamide (E57)

To a solution of cis- 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[1-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)hexahydropyrrolo[1,2-alpyrazin-2(1H)-yl]-4-
(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (D74,10.5 mg) in
dry methanol (1 mL) at 0°C, one drop of concentrated HCl was added. The
resulting mixture was stirred at 0°C for 1.5 hours and then was allowed to reach rt
and stirred at this temperature for 2 hours. The solution was then directly charged
onto a SCX cartridge (eluting with MeOH and ammonia, 0.5N solution in methanol)
to give the desired compound (4.5 mg) as yellow oil.

UPLC/MS: peak at Rt = 0.73 min with m/z = 653 [M+H]".

The following examples were obtained through preparation analogous to the
following one:

ES58
A suspension of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (100 mg),
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(8aS)-hexahydropyrrolo[1,2-a)pyrazin-1{2H)-one (D76, 79 mg, 3 eq), Cul (72 mg, 2
eq), N,N'-Dimethylethylenediamine (40 pl, 2 eq) and CsCO3(122.4 mg, 2 eq) in
dioxane (3 ml) was heated in a sealed tube at 80°C for 4 hrs and at 120°C
overnight. The reaction mixture was taken up with dichloromethane and it was
washed with NH4Cl aq.. The organic phase was evaporated to dryness and the
crude was purified by chromatography (silica cartridge, cyclohexane:EtOAc 1:1 to
0:1) to give the title compound (39 mg).

Where prepared, the HCI salts were prepared according to the following
experimental procedure:

E61

To a solution of 2-[3,5-bis(triflucromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-
[(BaR)-1-oxohexahydropyrrolo[1,2-a]pyrazin-2(1 H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E60, 47 mg, 0.074 mmol) in dichloromethane (1.9 mli),
cooled to 0°C, was added dropwise 1N HCI in Et,0 (88 ul) and the reaction mixture
was stirred at 0°C for 30 mins. The solvent was evaporated and the solid was

triturated with pentane to give title compound (50 mg).

Example Structure Characteriz Monomer Monomer
n°® ation Preparation
ES8 M oH Description 76

o

N
k./N\

{8aS)-
hexahydropyrrolo[1
,2-g]pyrazin-1(2H)-

one (D76)
F
E59 L—)\;O +H | The same as
N N
NN . N O | before
| K/
= 'i‘ N\
F
E60 "o H Described in
r‘I'\/,,I Ny, N O [ literature:
| k/N Quinolinone
N ~
| compounds.

Jpn. Kokai Tokkyo
Koho (1985), 12
pp. CODEN:
JKXXAF JP
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E61

‘HCI

1H NMR
(500 MHz,
DMSO-d;) &
ppm 11.17
(br. s., 1 H)
835 (s, 1
H) 8.04 (s,
1 H) 7.83
(s, 1 H)
7.68 - 7.81
(m, 2 H)

7.22 (d,
H) 7.09
717 {m,
H)y 3.09
475 (m,
H) 2.45
2.56 (m,

1

N
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HY 1.11 -
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The same as
before

E62

The same as
before
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Description 14
(BaR)-
Hexahydropyrrolo[
1,2-a]pyrazin-
3(4H)-one (D14)

E65 N FolF
F

Description 5
(9aS)-Hexahydro-
1H-pyrrolo[1,2-
d][1,4]diazepin-
2(3H)-one (D5)

F
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Description 5
{9a8)-Hexahydro-
N 1H-pyrrolo[1,2-
d)[1,4]diazepin-
2(3H)-one (D5)

Example 67: 2-(3,5-bis(trifluoromethyl)phenyl]-N-[4-{4-fluoro-2-methylphenyl)-
6-(9-oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-

dimethylpropanamide
(E67)
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To a solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-
methylphenyl}-3-pyridinyl)-N,2-dimethylpropanamide [WO 2005/002577] (50 mg,
0.092 mmol) in 0.5 mbL of DMSO was added hexahydro-2H-pyrazino[1,2-ajpyrazin-
1(6H)-one (D78, 33 mg, 0.213 mmol) and potassium carbonate (39 mg, 0.28 mmol)
and the reaction was left at 150°C for 24 h. It was worked up by diluting with
dichloromethane and extracting with brine, The crganics were dried (Na,S0.), and
the solvent removed. The product was purified by flash chromatography: silica,
cyclohexane : EtOAc 50:50 to EtOAc. Obtained 37mg of the title compound.

MS (direct). 652 (M+1)

1H NMR (500 MHz, DMSO-dg) & ppm 8.01 (s, 1 H) 7.92 (s, 1 H) 7.82 (d, 1 H) 7.66 -
7.78(m,2H)6.92-7.20 (m,3H)6.64 (br.s.,,1H)4.57-4.70 (m, 1 H) 3.25 - 3.32
{(m, 1 H)3.01-3.13(m, 1 H)2.83-2.96 (m, 3 H)2.52-268(m, 2H) 240 (dt, 1 H)
201-231(m, 8H)1.14-1.59 (m, 6 H)

Example 68: 2-[3,5-bis(trifluoromethyi)phenyl]-N{4-(4-fluoro-2-methylphenyl)-
6-{(%9aR or 9aS)-9-oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-pyridinyl}-
N,2-dimethylpropanamide (E68 - Enantiomer 1)

H
EN 0O
N’T; CF,
(_An
| N

O

7N CF,

2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(9-oxooctahydro-
2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-dimethylpropanamide (E67, 30 mg)
was submitted for chiral separation to isolate its enantiomers. The enantiomer
labeled 1, of unknown but single stereochemistry was isolated using the following
conditions (obtained 8.3 mg, 75%e.e., analytical retention time 15.5 min)
Preparative conditions:

Amount supplied |30 mg
Chiral Column  |CHIRALCEL OD-H, (25 x2.1)cm
Mobile phase n-Hexane/2-propanol 87/13 % viv

Flow rate 22 ml/min

P 182 bar

T 36C
Detection UV at 220 nm
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Analytical SFC (Berger) conditions:

Chiral Column |CHIRALCEL OD-H, (25 x 0.46) cm
Mobile phase n-Hexane/2-propano! 85/15 % viv

Flow rate 1.5 ml/min

P 180 bar

T 35C
Detection UV at 220 nm

1H NMR (500 MHz, DMSO-ds) 8 ppm 8.03 (s, 1 H) 7.92 (s, 1 H) 7.82 (d, 1 H) 7.50 -
7.78 (m, 2 H) 6.0 - 7.21 (m, 3 H) 6.66 (br. s., 1 H) 4.48 - 4.78 {(m, 1 H) 4.05 - 4.21
(M, 1 H)3.21-3.46 (m, 1 H) 3.04 - 3.11 (m, 1 H) 2.79 - 2.96 (m, 3 H) 2.55 - 2.67
(m, 2 H) 2.38 (dd, 1 H) 1.98 - 2.31 (m, 7 H) 1.07 - 1.64 (m, 6 H)

Example 69: 2-[3,5-bis(trifluoromethyl)phenyl])-N{4-(4-fluoro-2-methyiphenyl}-
6-[(9aS or 9aR)-9-oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-pyridinyl}-
N,2-dimethylpropanamide (E69 - Enantiomer 2)

H

[N 0

N:Q CF,
Ao

N CF,

P

The title compound was obtained as Enantiomer labeled 2 from the chirat
separation of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(9-
oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-dimethylpropanamide
(E67), as described for 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-{(4-fluoro-2-
methylphenyl)-6-[(9aR or 9aS)-9-oxooctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl}-3-
pyridinyl}-N,2-dimethylpropanamide (E68 - Enantiomer 1). Obtained 3.8 mg,
>95.5%e.e., analytical retention time 17.7 min).

Example 70: N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl}-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide

(E70)
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To a solution of crude 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-
methylpheny!)-6-(octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-
dimethylpropanamide (prepared with an analogous procedure to that described for
D80, 89 mg, 0.14 mmol) -in 5 mL of dichloromethane were added at 0°C
triethylamine (197 plL, 1.41 mmol) and acetyl chloride (75 pL, 1.0 mmol). The
reaction was left at room temperature for 2 h. It was diluted with dichloromethane,
extracted with sat NaHCOj; solution, the organics dried {Na,SQ4), and the solvent
was removed. The product was purified by flash chromatography (silica,
cyclohexane: EtOAc 50:50 to EtOAc). Obtained 60 mg. _
1H NMR (500 MHz, DMSO-dg) 6 ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.61-7.83 (m, 2 H)
7.14 (d, 1 H)6.92-7.21 (m, 2 H) 6.65-6.80 (m, 1 H) 4.05-4.53 (m, 3 H) 3.81 (dd,
1H)272-297 (m,4H)259-270(m, 2H) 250 (s, 3H)1.99 (s, 3H)1.78 - 2.37
(m,6H)1.01-1.56 (m, 6 H)

MS (direct): m/z= 680 (M+1), 340 (2M+2)/2.

Example 71: N-[6-[(9aR or 9aS)-B-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl}-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide {(E71- Enantiomer 1)

TO

LN lN\ o

7N CF,

N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
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dimethylpropanamide (E70, 44.5 mg) was submitted for chiral separation to isolate
its enantiomers. The enantiomer labeled 1, of unknown but single stereochemistry
was isolated using the following conditions (obtained 12.8 mg, >99.5%e.e.,
analytical retention time 13.1 min)

5 Preparative conditions:

10

Amount supplied |44.5 mg

Chirat Column  |CHIRALCEL CD-H, (26 x2.1)cm
Mobile phase n-Hexane/2-propanol 85/15 % viv
Flow rate 22 ml/min

P 182 bar

T 36 C

Detection UV at 220 nm

Analytical SFC (Berger) conditions:

Chiral Column |CHIRALCEL OD-H, (25 x 0.46) cm
Mobile phase n-Hexane/2-propanol 85/15 % v/v
Flow rate 1.5 ml/min

P 180 bar

T 35C

Detection UV at 220 nm

1H NMR (500 MHz, DMSO-de) 5 ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.61 - 7.83 (m, 2 H)
7.14(d, 1 H)6.92 - 7.21 (m, 2 H) 6.65 - 6.80 (m, 1 H) 4.05 - 4.53 (m, 3 H) 3.81 (dd,
1H)2.72 - 2.97 (m, 4 H) 2.59 - 2.70 (m, 2 H) 2.50 (s, 3 H) 1.99 (s, 3 H) 1.78 - 2.37
15 (m, 6H)1.01-1.56(m, 6 H)

Example 72: N-[6-[(9aS or %aR)-8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-
2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5- '
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E72- Enantiomer 2)

20

-157 -



10

15

20

WO 2007/028654 PCT/EP2006/008845

Yo
EN
N CF,
LN IN\ o
= N CF,
F

The title compound was obtained as Enantiomer labeled 2 from the chiral
separation of N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide (E70), as described for N-[6-[(SaR or 9aS)-8-acetyloctahydro-
2H-pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyi)-3-pyridinyl}-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E71 - Enantiomer 1).
Obtained 11.6 mg, >95.5%e.e., analytical retention time 17.5 min)

1H NMR (500 MHz, DMSO-dg) 6 ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.61 - 7.83 (m, 2 H)
714 (d, 1 H)6.92-7.21 (m, 2H)6.65-680(m, 1 H)4.05-4.53 (m, 3 H)3.81 (dd,
1H)272-297 (M, 4 H)255-270(m,2H)2.50 (s, 3H)1.99 (s, 3 H)1.78 - 2.37
(m, 6 H)1.01-156 (m, 6 H)

Example 73: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[8-(methylsulfonyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-pyridinyl}-
N,2-dimethylpropanamide (E73)

|
0=8=0

[}
[N
N CF,
LN ’N\ o
= N CF,
F

To a solution of crude 2-[3,5-bis(trifluoromethyl}phenyl]-N-[4-(4-flucro-2-
methylphenyl)-6-(octahydro-2H-pyrazino[1,2-alpyrazin-2-yl)-3-pyridinyl]-N,2-

dimethylpropanamide (D80, 100 mg, 0.16 mmol) in § mL of dichloromethane were
added triethylamine (44 L, 0.32 mmol, 2 eq.) and, at 0°C, methanesulfony! chloride
(18 uL, 0.24 mmol, 1.5 eq.). The reaction was left at room temperature overnight.
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Additional 3 eq. of methanesulfonyl chloride were added. It was then diluted with
dichloromethane, extracted with sat. NaHCOj3, the organics dried (Na;S0.), and the
solvent was removed. The product was purified by flash chromatography (silica,
EtOAc). Obtained 60 mg of the title compound.

MS (direct): m/z= 716 (M+1).

1H NMR (500 MHz, DMSO-dg) 8 ppm 8.02 (s, 1 H) 7.89 (s, 1 H) 7.63 - 7.81 (m, 2 H)
6.92-7.22(m,3H)6.77 (s, 1 H)4.25-4.41 (m, 1 H) 4.13 - 4.31 (m, 1 H) 3.51 (d, 1
H) 3.45(d, 1 H)2.88 (s, 3H)2.81-292(m, 2 H) 2.50 (s, 3 H)2.40 - 2.62 (m, 3 H)
2.18 (s, 3 H) 2.05-2.28 (m, 4 H) 1.49 (s, 3 H) 1.35 (s, 3 H)

Example 74: 2-3,5-bis(trifluoromethyl)phenyl]-N{4-(4-fluoro-2-methylphenyl)-
6-[(9aR or 9aS)-8-(methylsulfonyl)octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E74 - Enantiomer 1)

I

0=8=0
EN
Nj\ CF,
LN [N\ o
= N CF,
F

N-(6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl}-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl}-N, 2-
dimethylpropanamide (E73, 55.5 mg) was submitted for chiral separation to isolate
its enantiomers. The enantiomer labeled 1, of unknown but single stereochemistry
was isolated using the following conditions (obtained 11.5 mg, >99.5%e.e.,
analytical retention time 8.16 min)

Preparative conditions:

Amount supplied 155.5 mg

Chiral Column  [Chiralpak AD-H, {25 x 2.1) cm
Maobile phase n-Hexane/Ethanol 60/40 % viv
Flow rate 13 mli/min

Analytical conditions:

Chiral Column |Chiralpak AD-H, (25 x 0.46) cm

Mobile phase n-Hexane/Ethanol 60/40 % viv  +1%
isopropylamine

Flow rate 0.8 mi/min
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[ Detection TUV 200-400 nm |

1H NMR (500 MHz, DMSO-ds) § ppm 8.02 (s, 1 H) 7.90 (s, 1 H) 7.59 - 7.82 (m, 2 H)
6.87 - 7.20 (m, 3 H) 6.68 - 6.84 (m, 1 H) 4.28 - 4.40 (m, 1 H) 4.17 - 427 (m, 1 H)
3.52 (d, 1 H) 3.46 (d, 1 H) 2.90 (s, 3 H) 2.80 - 2.93 (m, 4 H) 2.44 - 2.57 (m, 5 H)
2.01-2.27 (m, 6 H) 1.24 - 1.60 (m, 6 H)

Example 75: 2-[3.S-bis(triﬂuoromethyl)phenyl]-N-{4-(4-ﬂuoro-2-methylpheny'l)-
6-[(9aS or 9aR)-8-(methylsulfonyljoctahydro-2H-pyrazino{1,2-alpyrazin-2-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E75 - Enantiomer 2)

|

0=8=0
Em
Nj\ CF,
(N N o
/rr CF,
F

The title compound was obtained as Enantiomer labeled 2 from the chiral
separation of 2-[3,5-bis(triflucromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[8-
(methylsulfonyljoctahydro-2H-pyrazino[1,2-alpyrazin-2-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E73), as described for 2-[3,5-bis(trifluoromethyl)phenyl}-N-
{4-(4-fluoro-2-methylphenyl)-6-[{(8aR  or  9a8)-8-(methylsulfonyl)octahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl}-3-pyridinyl}-N,2-dimethylpropanamide (E74 -
Enantiomer 1). Obtained 12.6 mg, >95.5%e.e., analytical retention time 14.36 min)
1H NMR (500 MHz, DMSQ-ds) 6 ppm 8.02 (s, 1 H) 7.90 (s, 1 H) 7.59 - 7.82 (m, 2 H)
6.87-720(m, 3 H)6.68-6.84(m, 1H)4.28-440(m, 1 H)4.17-4.27 {m, 1 H)
3.52(d, 1 H)3.46 (d, 1 H)2.90 (s, 3 H)2.80-293 (m, 4 H) 2.44 - 257 (m, 5 H)
201-227(m, 6 H)1.24 - 160 {m, 6 H)

Example 76: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-
6-(B-methyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-
dimethylpropanamide

(E76)
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N CF,

To a solution of crude 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-
methylphenyl)}-6-(octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-

~ dimethyipropanamide (D80, 100 mg, 0.16 mmol) in 5 mL of acetonitrile was added

a 37% aqueous formaldehyde solution (24 uL, 0.32 mmol). The solution was stirred
at room temperature for 30 min, and then sodium triacetoxybcorohydride (50 mg,
0.24 mmol) was added and the reaction stirred at room temperature overnight. The
solvent was evaporated and the residue dissolved in dichloromethane and
extracted with water and brine. The product was purified by ftash chromatography
(silica, dichloromethane to dichloromethane: MeOH 95:5). Obtained 58 mg of the
title compound.

MS (direct): m/z= 652 (M+1).

1H NMR (500 MHz, DMSO-ds) & ppm 7.96 - 8.08 (m, 1 H) 7.81 - 7.93 (m, 1 H) 7.60
-780(m,2H)7.15(d, 1H)6.88-7.12(m, 2 H)6.60 - 6.79 (m, 1 H) 4.24 (d, 1 H)
412 (d, 1 H)2.74 -292 (m, 2 H)261-273(m, 2 H)241-257 (m, 4 H)1.92 -
231 (m, 11 H)1.68(, 1H)1.10-1.56 (m, 6 H)

Example 77 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-

6-[(9aS or 9aR)-8-methyloctahydro-2H-pyrazine[1,2-a]pyrazin-2-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E77 - Enantiomer 1)

SN

N CF,

r F
N-[6-(8-acetyloctahydro-2H-pyrazino(1,2-a]pyrazin-2-yl)-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-

dimethylpropanamide (E76, 50 mg) was submitted for chiral separation tc isolate its
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enantiomers. The enantiomer labeled 1, of unknown but single stereochemistry was
isolated using the following conditions (obtained 13 mg, 70%e.e., analytical

retention time 10.7 min)

PCT/EP2006/008845

Semipreparative SFC (Gilson) conditions:

Amount supplied |50 mg

Chiral Column  |CHIRALCEL OD-H, (256 x2.1) cm

Mobile phase n-Hexane/(Ethanol+0.1% isopropylamine) 95/5 %
viv

Flow rate 22 ml/min

P 182 bar

T B C

Detection UV at 220 nm

Analytical SFC (Berger) conditions:

Chiral Column |CHIRALCEL OD-H, (25 x 0.46) cm
Mobile phase n-Hexane/2-propanc| 85/15 % viv
Flow rate 1.5 ml/min

P 180 bar

T 35C

Detection UV at 220 nm

1H NMR (500 MHz, DMSO-ds) & ppm 7.96 - 8.07 (m, 1 H) 7.84 - 7.91 (m, 1 H) 7.61
-7.81 (m, 2 H) 7.16 (d, 1 H) 6.99 - 7.13 (m, 2 H) 6.65 - 6.73 (m, 1 H) 4.24 (d, 1 H)
413 (d, 1 H) 2.73 - 2.94 (m, 2 H) 2.62 - 2.75 (m, 2 H) 2.37 - 2.58 (m, 4 H) 1.95 -

2.33(m, 11 H) 1.69 (t, 1 H) 1.25 - 1.56 (m, 6 H)

Example 78: 2-{3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(%aR or 9aS)-8-methyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-3-

pyridinyl}-N,2-dimethylpropanamide (E78 - Enantiomer 2)

EN% CF,

N CF,
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The title compound was obtained as Enantiomer labeled 2 from the chiral
separation of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[4-(4-fluoro-2-methylphenyl)-6-(8-
methyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-3-pyridinyl]-N,2-
dimethylpropanamide (E76), as described for 2-[3,5-bis(trifluoromethyl)phenyl]-N-
{4-(4-fluoro-2-methylphenyl)-6-[(9aS or 9aR)-8-methyloctahydro-2H-pyrazino[1,2-
alpyrazin-2-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E77 - Enantiomer 1).
Obtained 12 mg, »95.5%e.e., analytica! retention time 13.9 min).

1H NMR (500 MHz, DMSO-ds) 8 ppm 7.96 - 8.07 (m, 1 H) 7.84 - 7.91 (m, 1 H) 7.61
-781(m,2H)7.16(d, 1 H)6.99-7.13 (m, 2 H)6.65-6.73 (m, 1 H)4.24 (d, 1 H)
413(d,1H)273-294 (m,2H)262-275(m,2H)2.37-258(m, 4H)195-
233 (m, 11 H)1.69(t, 1H)1.25-1.56 (m, 8 H)

Example 79: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(3R,8aR)-3-(hydroxymethyl)hexahydropyrrolo[1,2-alpyrazin-2{1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E79)

H
N CF,

HO N CF,

(3R.8aR)-octahydropyrralo[1,2-a]pyrazin-3-ylmethanol (190 mg, 1.22 mmol,
Tetrahedron Asymmetry, 1996, 7(7), 1999-2005) was dissolved in 10 mL of toluene,
followed by the  2-[3,5-bis(trifluoromethyl)phenyi}-N-[6-chloro-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO 2005/002577] (323 mg,
0.607 mmol), 2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (ligand)
(57mg, 0.144 mmol), Pd(dba). (35 mg, 0.061 mmot) and, at last, cesium carbonate
(297 mg, 0.912 mmol). The mixture was stirred at 130°C. After 3.5 h, more ligand
(65mg, 0.139 mmol) and Pd(dba), (35 mg, 0.061 mmol) were added and the
reaction left overnight. It was let cool down to room temperature, dituted with 10 mL
of MeOH, loaded on a 10g SCX column, washed with MeOH and eluted with 1M
methanolic ammonia. The sample coming from the SCX column was further purified
by flash chromatography: 1% column: silica, cyclohexane: EtOAc 50:50 to 0:100; 2™
column, NH2-modified silica, cyclohexane: EtOAc 100:0 to 0:100. Isolated 29 mg of
the target material.

O.A.HPLC, peak @ 5.20 min, >99% purity (UV).

LC/MS (checked after 1% column): m/z= 653,
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1H NMR (500 MHz, DMSO-ds) & ppm 8.02 (s, 1 H) 7.85 (s, 1 H) 7.74 (br. 5., 2 H)
7.15(d, 1 H) 7.05 - 7.13 (m, 2 H) 6.53 (s, 1 H) 3.94 - 4.02 (m, 2 H) 3.58 - 3.67 (m, 1
H) 3.53 - 3.59 (m, 1 H) 3.08 - 3.18 (m, 1 H) 2.82-2.89 (m, 1 H) 2.72 - 2.80 {m, 1 H)
2.50 - 2.56 (m, 1 H) 2.24 (s, 3 H) 2.15 - 2.19 (m, 1 H) 2.10 (s, 3 H) 1.89 (s, 3 H)
1.73-1.83 (m, 1 H) 1.47 (s, 3H) 1.40 - 1.70 (m, 3 H) 1.34 (s, 3 H)

Example 80 : 2-[3,5-bis(trifluoromethyl)phenyl]-N<{4-(4-fluoro-2-methylphenyl)-
6-[(3R,8aR)-3-{hydroxymethyl}hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide Hydrochloride (E80)

H  H-Cl
N CF,

HO N CF,

The starting free base (E79, 25 mg, 0.038 mmol) was dissolved in 0.3 mL of
dichloromethane and 1M HCI in Et,0O (57 uL, 0.057 mmol) was added at 0°C under
a stream of nitrogen. The solution was stirred for 15 min. at 0°C and the solvent
was removed under a nitrogen stream. The solid was triturated with Et,O and
pentane, leaving the product as an off-white solid (25 mg).

0O.A.HPLC, peak @ 5.20 min, >99% purity (UV).

1H NMR (500 MHz, DMSO-dg) & ppm 10.14 (br. 5., 1 H) 8.03 (s, 1 H) 7.92 (s, 1 H)
7.75{br.s.,2H)7.47 (d, 1H) 7.10 (br. 5., 2 H) 6.67 (s, 1 H) 5.17 (br. s., 1 H) 4.24 -
436(m,1H)3.48-404 (m,6H)3.07-3.16(m, 1H)2.54-259(m,1H)2.24 (5,3
H)2.17 (s, 3 H)2.10(s, 1H)1.97 -2.06 (m, 1H)1.70-1.89 (m, 3H) 1.48 (s, 3 H)
1.34 (s, 3 H)

Example 81: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-

6-[(3S,8aR)-3-(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2{1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide (E81)

H
N CF,

I\:/N lN\ o
HO~ = N CF,
F
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(3S.8aR)-Octahydropyrralo[1,2-a]pyrazin-3-ylmethanol  (Tetrahedron = Asymmetry,
1996, 7(7), 1999-2005, 230 mg, 1.47 mmol) and 2-[3,5-bis(trifluoromethyl)phenyl]-N-
[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl}-N,2-dimethylpropanamide wo
2005/002577] (570 mg, 1.07 mmol) were dissolved in 12 mL of toluene. 2-
Dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (ligand) (78 mg, 0.20
mmol), Pd{(dba). (45 mg, 0.08 mmol) and, at tast, caesium carbonate (697 mg, 2.14
mmol) were added. The reaction vessel was sealed and nitrogen bubbled through
the solution for 15 min. The reaction mixture was heated to 140°C for 15 h. The
mixture was diluted with 100 mL of EtOAc and extracted with water. The aqueous
phase was extracted again with dichloromethane. The combined organics were
dried and the solvent removed. Product purified by flash chromatography: silica,
cyclohexane: EtOAc 50:50 to 0:100. Further purification by HPLC (prep. conditions:
Column: Gemini C18 5 pm, 100 x 19 mm; Mobile phase: A: NH4HCO3 sol. 10 mM,
pH10; B: CH3CN, Gradient: 50% (B} for 1 min, from 50% (B) to 65% (B) in 12 min,
95% (B) for 6 min; Flow rate: 17 ml/min; UV wavelength range: 210-350 nm; Mass
range: 100-800 amu; lonization: ES+. Isolated 31 mg of the titie compound.
O.AHPLC, peak @ 5.17 min, >93% purity (UV). '

LC/MS: m/z= 653 (analytical data from HPLC separation).

1H NMR (300 MHz, DMSO-dg) 6 ppm 7.90 - 8.02 (m, 1 H) 7.82 (s, 1 H) 7.70 - 7.77
(m, 2H)7.07-7.23(m, 2H)7.03 (td, 1 H) 6.58 (s, 1 H) 4.42 (dd, 1 H) 4.20 - 4.34
(m, 1 H)3.75(t, 1 H) 3.49 (dd, 1 H) 3.31 (d, 1 H) 2.97 - 3.17 (m, 1 H) 2,70 {t, 1 H)
247 (s,3H)2.17 (s,3H)2.12-221 (m, 1 H)1.95-2.14 (m, 1 H) 1.86 - 2,07 (m, 1
H)1.61-199(m,4 H)1.41 (s, 6 H).

Example 82: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(3S5,8aR)-3-(hydroxymethyl}hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl)-3-
pyridinyl}-N,2-dimethylpropanamide Hydrochloride

(E82)
H H-CI
N CF,

HO N CF,

2-[3,5-bis(trifluoromethyl)phenyl}-N-{4-(4-fluoro-2-methylphenyl)-6-[(3S,8aR)-3-
(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E81, 25 mg, 0.038 mmol) was converted to its hydrochloride
as reported above in the procedure for 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-
fluoro-2-methylphenyl)-6-[(3R,8aR)-3-(hydroxymethyl}hexahydropyrrolo[1,2-
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a]pyrazin-2(1H)-yl]-3-pyridinyi}-N,2-dimethylpropanamide ~ Hydrochloride  (E80).
Obtained 26 mg of the title compound.

O.AHPLC, peak @ 5.13 min, 98.6% purity {UV).

1H NMR (300 MHz, DMSO-ds) 5 ppm 10.31 (br. s., 1 H) 8.07 (s, 1 H) 7.90 - 7.98
(m, 1H)763-787 (m 2H)6.97-731(m, 3H)6.74 (s, 1 H) 4.48 - 4.95 (m, 2 H)
402-432(m,1H)292-4.01(m,4H)227 (s, 3 H)2.12 (s, 3 H) 1.38 (s, 6 H)
0.66-2.76 (m, 7 H).

Example 83: 2-[3,5-bis(trifluoromethyl)phenyl!]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(3R,8a8)-3-(hydroxymethyl}hexahydropyrrolo[1,2-a]lpyrazin-2(1H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide

(E83)
.\\H
N CF,
‘j/N |N\ o
HO 7 N CF,
|
F

To a solution of (3R,8a8)-3-({|(1,1-

dimethylethyl){dimethyl)silylJoxy}methyl)octahydropyrrolo[1,2-a]pyrazine (D81, 200
mg, 0.739 mmol) in 3 mL of toluene were added 2-[3,5-bis(triflucromethyl)phenyl]-
N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide [WO
2005/002577] (304 mg, 0.569 mmol} (-BuiP).Pd (58 mg, 0.114 mmol), a 25%
aqueous solution of cetyltrimethylammonium chloride (35 ul), and, at last, 50%
agueous NaOH (68 ul). The reaction deoxygenated by two freeze-pump-thaw
cycles and then heated to 90°C overnight. The solution was diluted with EtOAc,
washed with sat. NaHCOs; and brine. The sample was purified by flash
chromatography (silica, cyclohexane: EtOAc 95:5 to 60:40). Isolated 230 mg of O-
TBDMS protected intermediate (UPLC/MS: pak @ 0.89 min, m/z= 767 (M+1), 384
(M+2)/2).

The intermediate was dissclved in 10 mL of MeOH and 0.5 mL of conc. HCI were
added. The reaction was left at room temperature for 1h. The product was isolated
by SCX cartridge. Isolated 133 mg of the title compound.

1H NMR (300 MHz, DMSO-ds) 6 ppm 7.90 - 8.02 (m, 1 H) 7.82 (s, 1 H) 7.70 - 7.77
(m, 2H)7.07-723(m, 2H)7.03 (td, 1 H)6.58 (s, 1 H)4.42 (dd, 1 H) 4.20 - 4.34
(m,1H)3.75(t, 1 H}3.49 (dd, 1 H) 3.31 (d, 1 H) 2.97 - 3.17 (m, 1 H) 2.70 {t, 1 H)
247 (s,3H)217(5,3H)212-221 (M, 1 H)1.95-2.14 (m, 1 H) 1.86 - 2.07 (m, 1
H) 1.61-1.99 (m, 4 H) 1.41 (s, 6 H).

UPLC/MS: peak @ 0.71 min, m/z= 653 (M+1).
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Example 84: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(35,8a5)-3-(hydroxymethyl)hexahydropyrrolo[1,2-a]pyrazin-2(1 H)-yl]-3-
pyridinyl}-N,2-dimethylpropanamide

(E84)
.\‘H

N CF,

A o

Ho™ Z N CF,

[
F

To a solution of (35,8a8)-3-({{(1,1-

dimethylethyl)(dimethyl)silylJoxy}methyl)octahydropyrrolo[1,2-a]pyrazine (D82, 157
mg, 0.58 mmol) in 2.5 mL of toluene were added 2-[3,5-bis(trifluoromethyl)phenyl]-
N-[6-chlorc-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethy!propanamide [WO
2005/002577] (238 mg, 0.45 mmol) (t-BusP);Pd (46 mg, 0.09 mmol), a 25%
aqueous soclution of cetyltrimethylammonium chloride (26 pl), and, at last, 50%
aqueous NaOH (54 plL). The reaction deoxygenated by freeze-pump-thaw cycles
and then heated to S0°C for 7 h. The reaction was checked by UPLC/MS, showing
the expected product peak at 0.84 min, with m/z= 767 (M+1) and 384 ((M+2)/2).
The solution was diluted with EtOAc, washed with sat. NaHCQO; and brine. The
sample was purified by flash chromatography (silica, cyclohexane: EtOAc 90:10 to
0:100). Isolated 251 mg of O-TBDMS protected intermediate.

The intermediate was dissolved in 11 mL of MeOH and 0.55 mL of conc. HCI were
added. The reaction was left at room temperature for 1h. The product was isolated
by SCX cartridge. Isolated 140 mg of the title compound.

1H NMR (500 MHz, DMSO-dg) & ppm 8.02 (s, 1 H) 7.86 (s, 1 H) 7.75 (br. s., 2 H)
7.15(d, 1 H) 710 (br.s., 2H) 652 (s, 1 H}4.83 {(br. s., 1 H)3.94-403 (m, 1 H)
3.57-3.69(m, 1 H)3.50-3.58(m,2H)3.33-346(m, 1H)3.18-3.27 (m, 1 H)
310-3.18(m, 1 H)2.81-289(m, 1 H)273-281 (m, 1H)251-259 (m, 1H)
249 (s,3H)2.11 (s,3H)1.84-194(m,1H)1.73-182(m, 1 H)1.55-1.68 (m, 1
H) 1.46 (s, 3 H) 1.36 - 1.47 (m, 1 H) 1.33 (s, 3 H)

0.A. HPLC: peak @ 5.20min, 98.9% purity (UV).

Example 85: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-(hexahydropyrazino[2,1-
c](1,4]oxazin-8(1H)-yl)-4-(2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide

(E85)
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[Nj‘ﬁ CF,

N CF,

A solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(2-methylphenyl)-3-
pyridinyl]-N,2-dimethylpropanamide (WO 2002/16324A1] (200 mg, G.388 mmol),
octahydropyrazino[2,1-c][1,4]Joxazine (EP472826, 111 mg, 0.776 mmol), and
potassium carbonate (161 mg, 1.165 mmol) in 1 mL of DMSO was heated to 150°C
for 47 h. It was worked up by diluting with dichloromethane and extracting with
brine. The organics were dried (Na,S0,), and the solvent remaved. The product
was purified by flash chromatography: silica, dichloromethane to dichloromethane:
MeOH 95:5. Obtained 92 mg of the title compound.

HPLC/MS: Peak @ 2.11 min, 621 (M+1)

1H NMR (400 MHz, DMSO-dg) & ppm 7.97 (s, 1 H) 7.83 (s, 1 H) 7.69 (br. s, 2 H)
7.23(s,2H)7.15(br.s.,, 1 H)7.02 (br.s.,, 1 H}6.65 (s, 1 H)4.20 (d, 1 H) 4.04 (d, 1
H) 3.70 (t, 2 H) 3.48 (t, 1 H) 3.09 (1, 1 H) 2.83 (t, 1 H) 2.74 (d, 1 H) 2.62 (d, 1 H)
249 (s,3H)236 (t, 1H)2.09-224 (m, 3H)2.07 (s,3H)1.39(s,3H)1.25(s,3
H).

Example 86: 2-[3,5-bis(trifluoromethyl)phenyl}-N-[6-[(3aR or 9a$8)-
hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-4-(2-methylphenyl)-3-pyridinyl]-
N,2-dimethylpropanamide (E86 - Enantiomer 1)

[o
Nj\ CF,
NN
I -~

0]

7N CF,

2-(3,5-bis(triffluoromethyl)phenyl]-N-[6-(hexahydropyrazino([2,1-c](1,4]oxazin-8(1H)-
yl)-4-(2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (E85, 87 mg) was
submitted for chiral separation to isolate its enantiomers. The enantiomer labeled 1,
of unknown but single stereochemistry was isolated using the following cenditions
(obtained 41 mg, >99.5%e.e., analytical retention time 5.84 min)
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Amount supplied

87 mg . A

Chiral Column

CHIRALCEL OD-H, (25 x 2.1) cm

Mobile phase n-Hexane/2-propanol 94/6 % viv
Flow rate 18 ml/min
Detection UV at 225 nm

Analytical conditions:

Chiral Column |CHIRALCEL OD-H, (25 x 0.46) cm
Mobile phase  '[n-Hexane/2-propanol 85/15 % viv
Flow rate 1.0 ml/min

P 180 bar

T 35C

Detection UV at 225 nm

1H NMR (500 MHz, DMSO-ds) & ppm 8.02 (s, 1 H) 7.87 (s, 1 H) 7.64 - 7.79 (m, 2 H)
6.98-7.33 (M, 4 H) 6.64 - 6.74 (m, 1 H) 4.24 (d, 1 H) 4.09 (d, 1 H) 3.74 (t, 2 H) 3.53
(t, 1H)3.93 (t, 1 H) 2.86 (t, 1 H) 2.78 (d, 1 H) 2.66 (d, 1 H) 2.51 (s, 3 H) 2.40 (1, 1
H) 2.00 - 2.30 (m, 6 H) 1.11 - 1.48 (m, 6 H).

Example 87: 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(9aS or 9aR)-
hexahydropyrazino[2,1-c][1,4]oxazin-8{1H)-yl]-4-(2-methylphenyl)-3-pyridinyl]-
N,2-dimethylpropanamide (E87 - Enantiomer 2)

[o
Nj\ CF,
LUNN
| =~

0

&

N CF,

The title compound was obtained as Enantiomer labeled 2 from the chiral
separation of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-(hexahydropyrazino[2,1-
c][1.4]oxazin-8(1H)-yl)-4-(2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide
(E85), as described for 2-[3,5-bis(trifluoromethyl)phenyi]-N-[6-[(9aR or 9aS)-
hexahydropyrazino[2,1-¢][1,4]oxazin-8(1H)-yl]-4-(2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (E86 - Enantiomer 1). Obtained 35 mg of the title compound,
>95.5%e.e., analytical retention time 8.80 min.
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1H NMR (500 MHz, DMSO-ds) § ppm 8.02 (s, 1 H) 7.87 (s, 1 H) 7.64 - 7.79 (m, 2 H)
6.98 - 7.33 {m, 4 H) 6.64 - 6.74 (m, 1 H) 4.24 (d, 1 H) 4.09 (d, 1 H) 3.74 (, 2 H) 3.53
(t, 1 H)3.13 (t, 1 H} 2.86 {t, 1 H) 2.78 (d, 1 H) 2.66 (d, 1 H) 2.51 (s, 3 H) 2.40 (t, 1
H) 2.00 - 2.30 (m, 6 H} 1.11 - 1.48 (m, 6 H).

Example 88: N-[6-[(3R,9aR or 9aS)-8-acetyl-3-(hydroxymethyl)octahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl}phenyl}-N,2-dimethylpropanamide (E88 - Diastereoisomer
1)

YO
[N
Njﬁ CF,
ng N
HO = N CF,
F
The N-[6-((3R.9aR or 9aS)-8-acetyl-3-{[(1,1-

dimethylethyl)(dimethyl)silyllmethyl}octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl}-2-[3,5-bis(trifluorocmethyl)phenyl]-N,2-
dimethylpropanamide (D88, 148 mg) was dissolved 6 mL of CH,Cl,. To this solution
was added concentrated HCI (0.3 mL) at 0°C, and stirred at room temperature for
30 min. UPLC/MS analysis showed complete conversion to the expected product
(peak at 0.70 min, m/z = 710 (M+1), 355.7 ((M+2)/2)). The reaction mixture was
purified by SCX cartridge to give title compound as a solid: 106 mg.

1H NMR (400 MHz, DMSO-dg) 8 ppm 7.88 (s, 1 H) 7.82 (s, 1 H) 7.68 (s, 2 H) 7.03 -
7.13(m,2H)6.82-7.01 (m, 1 H)6.63 (s, 1H)4.40-4.47 (m, 1 H)3.92-4.01 (m, 1
H) 3.54 - 3.65 (m, 2 H) 3.51 (dd, 1 H) 3.41 (dd, 1 H) 3.11 (dd, 1 H)2.72-2.81 (m, 1
H)2.47 (s,3H)2.34-253(m, 7H)2.11 (s, 3 H} 1.94 (s, 3 H) 1.35 (s, 6 H).

Example 89: N-[6-[(3R,9aS or 9aR)-8-acetyl-3-(hydroxymethyl)octahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl])-N,2-dimethylpropanamide (E89 - Diastereoisomer
2)
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o

N

@!

N CF,

KIN N
HO /ITI CF,

F
To a solution of the N-[6-((3R,9aS or 9aR)-8-acetyl-3-{[(1,1-
dimethylethyl)(dimethyl)silyljmethyl}octahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-
fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-

5 dimethylpropanamide (D92, 199 mg, 0.242 mmol) in 8 mL of MeOH were added
dropwise 0.4 mL of conc. HCI. The reaction was stirred at room temperature for 3 h.
UPLC/MS analysis showed conversion to the expected product (peak at 0.75 min,
miz = 710 (M+1), 355.7 ((M+2)/2)). The reaction mixture was purified by SCX
cartridge to give a solid that was purified further by flash chromatography (silica,

10  dichloromethane to dichloromethane: (0.5 M NH3 in MeOH) 85:5). Obtained 121.6
mg of the title compound.
1H NMR (500 MHz, DMSO-d;) § ppm 8.02 (s, 1 H) 7.85 (s, 1 H) 7.74 (br. 5., 2 H)
7.45(d, 1 H) 7.10 (br. s., 2 H) 6.61 (br. s., 1 H) 467 - 4.73 (m, 1 H) 4.33 {t, 1 H)
422 (br.s.,2H)3.71-3.87(m,2H)3.37-3.45(m, 1 H)2.98-3.11 (m, 1 H)2.70 -

15 2.85(m,2H)2.53-2.69(m,2H)2.49(s,3H)2.11(br.s.,3H)2.04-2.24 (m, 2 H)
1.99(s,3H)1.84-1.96 (m, 1 H)1.48 (s, 3H) 1.33 (5, 3 H).

Example 90: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(TR,9aR or 9aS)-7-methylhexahydropyrazino|2,1-c}[1,4]oxazin-8{1H)-yl]-3-
20 pyridinyl}-N,2-dimethylpropanamide (E90 - Diasterecisomer1)

To a solution of (7R,9aR or 9aS)-7-methyloctahydropyrazino[2,1-c][1,4]oxazine
25 (D94, 50 mg, 0.32 mmol} in 21 mL of toluene was added 2-[3,5-
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bis(triflucromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl)-N, 2-
dimethylpropanamide [WO 2005/002577] (131 mg, 0.246 mmol), bis-tri -tert-
butylphosphine palladium (25 mg, 0.0492 mmol), hexadecyltrimetylammonium
chloride (16 pL of a 25% aqueous solution) and, at last, sodium hydroxide solution
(29.5 pL of a 50% aqueous solution). The solution was degassed by three freeze-
pump-thaw cycles, then stirred at 90°C for 2 h. It was checked by UPLC/MS, which
showed peaks for the expected product at 0.75 min. (m/z = 653 (M+1), 327
(M+2)/2). The solution was diluted with EtOAc, extracted with sat. NaHCO, and
dried {Na;SC4). The product was isolated by flash chromatography
(cyclohexane:EtOAc 70:30 to 0:100, then to EtOAc:MeOH 95:5), abtaining 74 mg of
the title compound.

HPLC: Peak @ 5.30 min, 98% purity (UV).

1H NMR (500 MHz, DMSO-dg) 8 ppm 8.03 (s, 1 H) 8.01 (s, 1 H) 7.74 (br. 5., 2 H)
7.45(d, 1 H)7.10 {br.s., 2 H) 6.77 (s, 1 H) 3.72 (br. s.,, 1 H) 3.65 (d, 1 H) 3.55 -
3.62(m, 1H)3.53(t,1H)3.37-3.48(m, 1H)3.20(t, 1 H)2.94 - 3.01 (m, 1 H)2.77
-291(m,1H)2.64(d, 1 H)259 (br.s.,,3H)240-246 (m, 1 H)2.30-238 (m, 1
H)2.09(s,3H)2.03-213(m, 1 H)1.33(s,3H)1.13 (br. s., 6 H).

Example 91: 2-[3,5-bis{trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7TR,9aS or 9aR)-T-methylhexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]}-3-
pyridinyl}-N,2-dimethylpropanamide (E91 - Diastereoisomer 2).

To a solution of (7R,9aS or 9aR)-7-methyloctahydropyrazino[2,1-c][1,4]oxazine
(D95, 28 mg, 0.18 mmol) in 12 mL of toluene was added 2-[3,5-
bis(triflucromethyl)phenyl}-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-

dimethylpropanamide WO 2005/002577] (73.5 mg, 0.138 mmol), bis-tri —tert-
butylphosphine palladium (14 mg, 0.028 mmel), hexadecyltrimetylammonium
chloride (9 pl. of a 25% aqueous solution) and, at last, sodium hydroxide solution
(16.5 uL of a 50% aqueous solution). The solution was degassed by three freeze-
pump-thaw cycles, then stirred at 90°C for 2 h. It was checked by UPLC/MS, which
showed peaks for the expected product at 0.78 min. (m/z = 653 (M+1), 327
(M+2)/2). The solution was diluted with EtOAc, extracted with sat. NaHCOQO; and
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dried (Na;SQ,). The product was isclated by flash chromatography
(cyclohexane:EtOAc 100:30 to 0:100), obtaining 49.6 mg of the title compound.
HPLC: Peak @ 5.35 min, 98% purity (UV).

1H NMR (500 MHz, ODMSO-dg) 6 ppm 8.02 (s, 1 H) 7.87 (s, 1 H) 7.74 (br.s., 2 H)
7.14 (d,1H)7.10 (br.s.,,2H)6.60 (br.s., 1H)4.49 (br.s., 1H)3.89-4.01 (m, 1 H)
3.70-3.80(m,2H)3.55(t 1H)3.17(t, 1 H)2.59 - 2.69 (m, 2 H) 2.54 (br. 5., 3 H)
225-238(m,1H)223 (br.s., 3H)2.00-2.19 (m, 3 H) 1.34 (br. s., 3 H) 1.16 (br.
s., 3H) 1.14 (d, 3 H).

Example 92: N-[6-[(7R)-8-acetyl-7-(hydroxymethyl)octahydro-2H-pyrazino[1,2-
alpyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E92)

ng/\N CF,

To a solution of {(3R)-2-acetyl-8-[5-{{2-[3,5-bis(trifluoromethyl)phenyl]-2-
methylpropanoyl}{methyl)amino]-4-(4-fluoro-2-methylphenyl)-2-pyridinyljoctahydro-
2H-pyrazino[1,2-a]pyrazin-3-yl}methyl acetate (D97, 27 mg, 0.0472 mmol) in 2 mL
of THF and 0.5 mL of water was added 1M NaOH (1 mL) and the resulting solution
was stirred at room temperature for 30 min, It was checked by UPLC/MS, which
showed a peak for the expected product at 0.76 min. (m/z = 710 (M+1), 355
(M+2)/2). The target compound was |solated by SCX, obtaining 21 mg of the title
compound.

1H NMR (500 MHz, DMSQ-ds) § ppm 8.01 (s, 1 H) 7.88 (s, 1 H) 7.63 - 7.79 (m, 2 H)
6.99-718(m,3H)6.76 (s, 1 H)4.84 (t, 1 H)4.13-442(m, 3 H)3.78-3.91 (m, 1
H) 3.63-3.77 (m, 1 H) 3.61-3.65(m, 1 H}2.72-2.95 (m, 2 H) 2.49 (s, 3 H) 2.08
(s,3H)2.03(s,3H)1.90-267(m,6H)1.33 (s, 6 H)

Ratio of Diastereoisomers 1 and 2 not determined.

Example 93: N-[6-[(3R8aR or 9aS)-8-acetyl-3-methyloctahydro-2H-

pyrazino[1,2-a]pyrazin-2-yi]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide (E93 - Diatereoisomer 1)
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To a solution of (7R,9aR or 9aS)-2-acetyl-7-methyloctahydro-2H-pyrazino[1,2-
a)pyrazine (D100, 50 mg, 0.253 mmol) in 1.1 mL of toluene was added 2-[3,5-
bis(trifluoromethyl)phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N, 2-
dimethylpropanamide (WO 2005/002577] (112.6 mg, 0.211 mmol), bis-tri ~tert-
butylphosphine palladium (27 mg, 0.053 mmol), hexadecyltrimetylammonium
chloride (14 pL of a 25% aqueous sclution) and, at last, sodium hydroxide solution
(25 ul. of a 50% aqueous solution). The solution was degassed by three freeze-
pump-thaw cycles, then stirred at 90°C for 2.5 h. It was checked by HPLC/MS,
which showed a peak for the expected product at 2.07 min. (m/z = 694 (M+1)). The
solution was diluted with EtOAc, extracted with sat. NaHCO; and dried (Na;SO,).
The product was isolated by flash chromatography (EtOAc to EtOAc: MeCH 90:10),
obtaining 138 mg of the title compound. '

0O.A. HPLC: peak @ 5.20 min, 97% purity (UV).

1H NMR (500 MHz, DMSO-ds) d ppm 8.03 (s, 1 H) 7.98 (s, 1 H) 7.75 (br. s., 2 H)
7.16(d,1H)7.10 (br.s.,2H)6.76 (s, 1H)4.16 (d, 1 H) 3.82-3.95(m, 1 H) 3.61 (t,
1 H)3.48 (br.s., 1 H) 3.14 - 3.26 (m, 1 H) 2.95 - 3.10 (m, 2 H) 2.64 - 2.82 {m, 1 H)
250 (br.s.,3H)243-261(m, 1t H)216-240(m, 2 H)2.05-2.18 (m, 4 H) 1.97
(s,3H)1.48 (br.s., 3H) 1.34 (br. s., 3H) 1.15 (d, 3 H).

Example 94: N-[6-[(3R9aS or 9aR)-8-acetyl-3-methyloctahydro-2H-
pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-2-[3,5-
bis(trifluoromethyl)phenyl}-N,2-dimethylpropanamide (E94 - Diastereocisomer
2)
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To a solution of (7R8aR or 9aS)-2-acetyl-7-methyloctahydro-2H-pyrazino(1,2-
alpyrazine and (7R.8aS or 9aR)-2-acetyl-7-methyloctahydro-2H-pyrazino[t,2-
a)pyrazine (D100 plus D101, 75 mg, 0.38 mmot) in 1.1 mL of toluene was added 2-
[3,5-bis(trifftuoromethyl}phenyl]-N-[6-chloro-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-
N, 2-dimethylpropanamide WO 2005/002577] (169 mg, 0.317 mmol), bis-tri —tert-
butylphosphine palladium (40.5 mg, 0.079 mmol), hexadecyltrimetylammonium
chloride (20 pL of a 25% aqueous solution) and, at last, sodium hydroxide solution
(38 puL of a 50% aqueous solution). The solution was degassed by three freeze-
pump-thaw cycles, stirred at 90°C for 6.5 h. It was checked by HPLC/MS, which
showed a peaks for the expected products at 1.98 and 2.28 min. (m/z = 694 (M+1)).
The solution was diluted with EtOAc, extracted with sat. NaHCO; and dried
(Na2S0,4). The product was isolated by flash chromatography (dichloromethane to
dichloromethane: MeOH 90:10).Obtained 32.4 mg of the title compound.

QO.A. HPLC: peak @ 5.25 min, 95% purity (UV).

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.02 (s, 1 H) 7.88 (s, 1 H) 7.74 (br. s, 2 H)
7.15(d, 1 H)7.10 (br. s., 2H) 6.61 (br. s.,, 1 H) 4.52 (br. s., 1 H) 4.34 (t, 1 H) 4.08
(br.s., 1H)3.81 (dd, 1 H)3.28 -3.35(m, 1 H)2.85(t, 1 H)2.59 - 2.78 (m, 3 H) 2.50
(br.s.,3H)2.10-2.38 (m, 2 H)2.10 (br.s., 3 H) 1.99 (s, 3 H) 1.77 - 1.96 (m, 1 H)
1.48 (br.s.,3H)1.33 (br.s.,,3H) 1.16 (d, 3 H).

Example 95 and 96: 2-[3,5-bis{trifluoromethyl)phenyl]-N{4-(4-fluoro-2-
methylphenyl)-6-[(4S or 4R,8aR)-4-(hydroxymethyl)hexahydropyrrolo[1,2-
a)pyrazin-2(1H)-yl]l-3-pyridinyl}-N,2-dimethylpropanamide (E95 -
Diastereocisomer 1) 2-[3,5-bis(trifluoromethyl)phenyl]-N{4-(4-fluoro-2-
methylphenyl)-6-[(4R or 485,8aR)-4-(hydroxymethyl)hexahydropyrrolo[1,2-
a]pyrazin-2(1H)-yl]-3-pyridinyi}-N,2-dimethylpropanamide (E96 -
Diastereoisomer 2)
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To a solution of (8aR)-octahydropyrrolo(1,2-alpyrazin-4-ylmethanol (D112, 73 mg,
0.468 mmol) and 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chioro-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (WO 2005/002577] (124 mg,
0.234 mmol) in DMSO (0.75 ml) was added K,COj; (96 mg, 0.702 mmol} and the
reaction mixture was stirred for 36 hrs at 120/150°C.

The two diasterecisomers were isolated after purification by SCX and the by
chromatography (silica, CH,Cl:MeOH 98:2).

E95- Diasterecisomer 1 (40 mgq)

MS: m/z= 653 (M+1) and 327 (M/>+1)

HPLC: peak @ t=5.22 min

1H NMR (500 MHz, DMSO-dg) & ppm 8.02 (s, 1 H) 7.88 (s, 1 H) 7.73 {br. s., 2 H)
714 (d, 1 H) 710 (br. 5., 2 H) 6.63 (br. 5., 1 H) 4.62 (s, 1 H) 4.32 - 444 (m, 2 H)
3.57-366 (m, 1H)3.30-3.36 (M, 2H)3.11-320(m, 1 H)248 (s, 3 H)2.41 -
2.58 (m,2H)2.24 (br.s.,,1H)215(s,3H)2.10 (br. 5., 1 H)1.73-1.83 (m, 1 H)
1.60-1.70(m,4H)1.33(s,3H)1.10-1.54 (m, 2 H)

E96- Diastereoisomer 2 (33 mg)

MS: m/z= 653 (M+1) and 327 (M/>+1)

HPLC: peak @ t=5.152 min

1H NMR (500 MHz, DMSO-ds) & ppm 8.02 (s, 1 H) 7.84 (s, 1 H) 7.73 (br. 5., 2 H)
7.14 (d, 1 H) 7.10 (br. 5., 2 H)6.51 (s, 1 H) 4.48 - 4.57 (m, 1 H) 3.88 - 3.98 (m, 1 H)
3.48-3.61(m, 3H)3.33-337(m,1H)3.06-3.18(m, 1H)281-294 (m, 3H)
268-276(m,1H)249(s,3H)2.11(s,3H)1.79-190(m, 1H)1.70-1.79 (m, 1
H)156-169(m,1H)1.33(s,6H)1.23-1.41(m, 1 H).

Example 97 and 98: 2-[3,5-bis(trifluoromethyl}phenyl]-N{4-(4-fluoro-2-
methylphenyl}-6-[(4S or 4R,8aS)-4-(hydroxymethyl)hexahydropyrrolo[1,2-
alpyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E97 -
Diastereocisomer 1) 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(4R or 485,8a8)-4-(hydroxymethyl)hexahydropyrrolo[1,2-
a)pyrazin-2(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E98 -
Diastereoisomer 2)
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To 2-[3,5-bis(trifluoromethyl)phenylj-N-[6-chloro-4-(4-fluoro-2-methylphenyi)-3-
pyridinyl]-N,2-dimethylpropanamide (WO 2005/0025771 (375 mg, 0.705 mmol) and
K.CO3 (389 mg) was added a solution of (8aS)-octahydropyrrelo[1,2-a]lpyrazin-4-
ylmethanol (D117, 220 mg, 1.41 mmol}) in DMSO (2.3 ml) and the reaction mixture
was stirred for 30 hrs at 150°C.

The two diasterecisomers were isolated after purification by SCX and then by
chromatography (silica cartridge, CH,Cl,:MeOH 98:2).

E97- Diasterecisomer 1 (150 mq):

MS: m/z= 653 (M+1) and 327 (M/;+1)

HPLC: peak @ t=5.18 min

UPLC/MS: m/z= 653 (M+1) and 327 (M/,+1) @ t=0.70 min

1H NMR (500 MHz, DMSO-dg) & ppm 8.02 (s, 1 H) 7.88 (s, 1 H) 7.73 (br. s., 2 H)
7.14(d, 1 H) 710 (br. s.,, 2 H) 6.63 (br. s., 1 H) 4.62 (s, 1 H) 4.32 - 4.44 (m, 2 H)
3.57-366(m, 1H)3.30-336(m, 2H}3.11-320(m, 1 H)248 (s, 3 H)241-
2.58 (m, 2 H) 224 (br.s.,1H)215(s,3H) 210 (br.s., 1 H)1.73-1.83 (m, 1 H)
1.60-1.70 (m, 4 H)1.33(s,3H)1.10-1.54 (m, 2 H)

E98- Diastereoisomer 2 (75 mq):

MS: m/z= 653 (M+1) and 327 (M>+1)

HPLC: peak @ t=5.15 min

UPLC/MS: m/z= 653 (M+1) and 327 (M/>+1) @ t=0.72 min

1H NMR (500 MHz, DMSO-d;) 6 ppm 8.02 (s, 1 H) 7.84 (s, 1 H) 7.73 (br. s., 2 H)
7.14(d,1H)7.10 (br. s, 2H)6.51 (s, 1 H)4.48-457 (m,1H)3.88-3.98 (m, 1 H)
3.48-3.61(m, 3 H)3.33-3.37 (m, 1H)3.06-3.18 (m, 1 H) 2.81-2.94 (m, 3 H)
268-276(m,1H)249(s,3H)211(s,3H)1.79-1980{(m, 1 H)1.70-1.79 (m, 1
H) 1.56 - 1.69 (m, 1 H) 1.33 (s, 6 H) 1.23 - 1.41 (m, 1 H).

Example 99: 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-
6-[(7TR9aR or 9aS)-7-(hydroxymethyl)-2,2-dioxidohexahydropyrazino[2,1-
c][1.4)thiazin-8{1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E99-
Diastereoisomer 1)
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To a solution of 2-[3,5-bis(trifluoromethyl)phenyl)-N-[6-[(7R,8aR or 9aS)-7-({[(1,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-
c]1,4]thiazin-8(1H)-yl}-4-(4-fluoro-2-methylphenyl)-3-pyridinyi}-N,2-
dimethylpropanamide (D124, 201 mg, 0.24 mmol) in methanol (8 ml), cooled to
0°C, was added HCI 12 N dropwise (0.47 ml). The reaction mixture was stirred at
room temperature for 1 hr, then it was purified by SCX cartridge. The fractions
eluted with 2M methanolic ammonia were combined and evaporated to dryness to
give the title compound as a white solid {155 mg, y=90%).

HPLC: peak @ 1=5.65 min

HPLC/MS: m/z= 717 (M+1) @ t=2.88 min

1H NMR (500 MHz, DMSO-dg) 8 ppm 7.95 - 8.10 (m, 1 H) 7.80 - 7.93 (m, 1 H) 7.59
-781(m,2H)6.86-724 (m, 3H}649-6.76 (m, 1H)4.63-4.79 (m, 1 H) 3.94 -
442{(m,2H)3.55-3.84 (m,1H)2.86-352(m,7H)1.00-283(m, 16 H).

Example ‘ 100: 2-[3,5-bis(trifluoromethyl}phenyl]-N-{4-(4-fluoro-2-
methylphenyl)-6-[(TR,9aS or 9aR)-7-(hydroxymethyl)-2,2-
dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E100- Diasterecisomer 2)

0, .0
s
ot

N CF,
&N IN\ o

HO 7N CF,

F

To a solution of 2-[3,5-bis(triﬂuoromethyl)phenyl]-N-[G-[(?R,QaS or 9aR)-7-({[(1.,1-
dimethylethyl)(dimethyl)silylJoxy}methyl)-2,2-dioxidohexahydropyrazino[2,1-
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c){1.4)thiazin-8(1H)-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-
dimethylpropanamide (D125, 127.4 mg, 0.153 mmol) in methanol! (5 ml), cooled to
at 0°C, was added dropwise HCI 12 N (0.3 ml). The reaction mixture was stirred at
room temperature for 2 brs, then it was purified by SCX cartridge. The fractions
eluted with 2M methanolic ammonia were combined and evaporated to dryness to
give the title compound as a white solid (104 mg, y=95%).

HPLC: peak @ t=5.54 min

HPLC/MS: m/z= 717 (M+1) @ t=2.91 min

1H NMR (500 MHz, DMSO-ds) 6 ppm 8.01 (s, 1 H)7.85 (s, 1 H) 7.63 - 7.81 (m, 2 H)
7.16(d, 1 H)7.03-7.17 (m, 2 H)6.67 (s, 1 H)4.71 (t, 1 H}4.19-4.36 (m, 1 H) 4.02
-419(m, 1H)3.65-3.80(m, 1 H)3.36-3.53 (m, 1 H) 3.15-3.36 (m, 4 H) 3.10 (d,
1H)286-3.01(m,1H)2.72-2.84 (m, 1 H)2.65(d, 1 H) 1.10 - 2.56 {m, 14 H).
Example 101: 2-[3,5-bis(triflucromethyl)phenyl]-N-{4-{4-flucro-2-
methylphenyl)-6-[(7TR,9aR or 9aS}-7-[(methyloxy)methyl]-2,2-
dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide (E101- Diastereocisomer 1)

[Nj*\ CF,

o N CF,

To a solution of 2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-
[(7TR9aR or 9aS)-7-(hydroxymethyl)-2,2-dioxidohexahydropyrazino{2,1-
c][1,4]thiazin-8(1H)-yl}-3-pyridinyl}-N,2-dimethylpropanamide (ES9, 15 mg, 0.021
mmol) in THF {1 ml) was added under N, at r.t., 60% NaH (1 mg, 0.023 mmol} and
the reaction mixture was stirred for 30 mins. Then Mel (2 p!, 0.021 mmol) was
added and the reaction mixture was stirred for 6 hrs, During this reaction time
further amounts of NaH (2 mg, 0.046 mmol) and Mel (4 nl, 0.042 mmol) were added
portionwise.

Water was added to the reaction mixture and the aqueous phase was extracted
with E1OAc (3X). The combined arganic phases were dried and evaporated to
dryness. The crude was purified twice by chromatography (silica, CH;Cl,:MeQH 1:0
to 8:2 the 1% time and CH:ClxMeOH 1:0 to 9:1 the 2" time) to give the title
compound (12.4 mg, y=81%)

MS: m/z= 731 (M+1); 753 (M+Na); 366 (M/2+1)
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1H NMR (500 MHz, DMSO-ds) & ppm 8.01 (s, 1 H) 7.87 (s, 1 H) 7.63 - 7.81 (m, 2 H)
7.15(d, 1 H) 7.02 - 7.19 (m, 2 H) 6.66 (s, 1 H) 4.44 - 4.77 (m, 1 H) 3.99 - 4.27 (m, 1
H)3.67 (t, 1 H) 3.37 - 3.50 (m, 1 H) 3.23 (s, 3 H) 2.91 - 3.39 (m, 7 H) 2.68 - 2.85 (m,
1H)2.51 (s, 3 H) 2.40 - 2.66 (m, 1 H) 2.11 - 2.29 (m, 1 H) 2.11 (s, 3 H) 1.49 (s, 3 H)

1.34 (s, 3 H).

Example 102:

2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-[(7 §,9a8)-7-
(Aluoromethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]4-(4-fluoro-2-
methyiphenyl)-3-pyridinyl]-N,2-dimethylpropanamide (E102)

Qo
C ]<'
N CF,
N N\
: |

. 0
£ = N CF,

To a solution of (7S,9a8)-7-(fluoromethyl)octahydropyrazino[2,1-c][1,4]oxazine
(D129, 14.9 mg, 0.086 mmol) in toluene (1 ml) was added under N3, at r.t., 2-
chloropyridine (35 mg, 0.066 mmol) and then hexadecyltrimetylammonium chloride
(4 pL of a 25% aqueous solution), bis-tri—tert-butylphosphine palladium (7 mg), and
sodium hydroxide solution (8 OL of a 50% aqueous solution). The reaction mixture
was degassed by freeze-pump-thaw cycles and then it was stirred at 80°C for 1 hr.
EtOAc and NaHCO; were added to the reaction mixture, the two phases were
separated and the aqueous phase was extracted with EtOAc (3X). The combined
organic phases were dried (Na;SQ,) and evaporated to dryness. The crude was
purified by chromatography (silica, cyclohexane:EtOAc 7:3 to 0:1) to give the title
compound as a brownish foam (30 mg, y=68%).

UPLC/MS: m/z= 671 (M+1) @ t=0.93 min

1H NMR (500 MHz, DMSO-ds) 8 ppm 8.01 (s, 1 H) 7.88 (s, 1 H) 7.60 - 7.80 (m, 2 H)
6.99 -7.23(m,3H)6.69 (s, 1 H)4.66-4.89 (m, 1 H)4.56 - 4.73 (m, 1 H) 3.96 -
409(m,1H)367-3.79(m, 2H)3.54 (t, 1H)3.14 (t, 1 H)2.89(d, 1 H)2.49-2.69
(m,1H)2.50 (s,3H)2.04-238(m,2H)2.09(s,3H)1.53-1.74 (m, 1 H) 1.34 (s,
6H)1.11-146{m, 1 H)1.03-1.43 (m, 1 H).

Example 103 HCI: N-[6-[(9aR or 9aS)-B-acetyloctahydro-2H-pyrazino[1,2-
a}pyrazin-2-yl]-4-(4-fluoro-2-methylphenyl)-3-pyridinyl])-2-[3,5-
bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide hydrochloride (E103-
Enantiomer 2)
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To a solution of N-[6-(8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl)-4-(4-fluoro-
5  2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-
dimethylpropanamide, enantiomer 2 (E72, 19 mg, sample from a different
preparation having comparable analytical characteristics to the reported one) in
diethyl ether at 0°C were added 33.5 L of a 1M HCI solution in diethyl ether. The
solution was stirred for 10 minutes and the sclvent was removed under a nitrogen
10 stream. The residue was triturated with diethyl ether and pentane and collected by
filtration. Obtained 20 mg of the target compound.
1H NMR (500 MHz, DMSO-ds) § ppm 10.27 - 10.61 (m, 1 H) 8.04 (s, 1 H) 7.94 (s, 1
H)7.62-7.81(m,2H)7.17(d,1H)7.04-7.16 (m, 2 H)6.86 (s, 1 H)4.44-4.76
(m,3H)3.97-4.26 (m, 1H)2.73-3.91 (m, 7 H)2.48 (s, 3 H) 2.09-2.54 (m, 2 H)
15 211(s,3H)2.05(s,3H)1.49 (s,3H) 138 (s, 3H).

Example 104: 2-[3,5-bis(trifluoromethyl)phenyl]-N{4-(4-fluoro-2-

methylphenyl)-6-[(7R,9aR)-7-(hydroxymethyl}jhexahydropyrazino{2,1-
c][1,4)oxazin-8(1H)-yl]-3-pyridinyl}-N,2-dimethylpropanamide (E104)

o]
)
N:H CF,
k),N N
|/

HO N CF,

20

F
(7R,9aR)-7-({{(1,1-dimethylethyl}{dimethyl)silylloxy}methyl)octahydropyrazino{2,1-
c)[1,4]oxazine (D132, 85 mg, 0.297 mmol) was dissolved in 1 mL of toluene by
stirring at room temperature. Additional 1 mL of toluene was added to obtain

25 complete dissolution. A sample of 2-[3,5-bis(trifluoromethyl)phenyl]-N-[6-chloro-4-
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(4-fluoro-2-methylphenyl)-3-pyridinyl]-N,2-dimethylpropanamide WO 2005/002577]
(143 mg, 0.268 mmol) was added, followed by a sclution of 2-
dicyclohexylphosphino-2'-(N,N-dimethyiamino)biphenyl (ligand) (13 mg, 0.033
mmol) and Pd(dba); (8 mg, 0.014 mmol) in 1 mL of toluene. Potassium tert-
butoxide (39 mg, 0.406 mmol} was added and the reaction vessel closed,
evacuated and back-filled with argon. The mixture was reacted under microwave
irradiation at 140°C for 15 min. and then for additional 30 min. The mixture was
diluted with 30 mL of EtOAc and extracted sat. NaHCQj3;, dried {(Na>SO,) and the
solvent removed. Product purified by flash chromatography: silica, cyclohexane:
EtOAc 100:0 to 80:20. Obtained a partially purified sample: analyzed by UPLC/MS
(purity: 24% by UV trace, 58% by MS trace), used directly in the deprotection steb.
UPLC/MS: peak @ 1.21 min, m/z= 783 (M+1), 392 (M+2/2).

The intermediate (55 mg) was dissolved in 2 mL of methanol and added 0.1 mL of
conc. HCI. The solution was stirred at room temperature for 1h. It was loaded on a
SCX cartridge, washed with MeOH, and the product was eluted with 1 M ammonia
in MeOH. UPLC/MS analysis showed the expected product peak at 0.75 min (m/z=
669, M+1; 335, (M+2)/2). It was purified further by flash chromatography (silica,
cyclohexane: EtOAc 50:50 to 0:100). Obtained 12 mg.

1H NMR (500 MHz, DMSO-ds) 8 ppm 8.02 (s, 1 H) 7.84 (s, 1 H) 7.74 (br. 5., 2 H)
7.15(d, 1H)7.10(br. s.,2 H)6.60 (s, 1 H) 4.65-4.75(m, 1 H) 4.22 (br. s., 1 H)
408(br.s,1H)3.68-3.80(m, 3H)3.53(t, 1H)3.34-3.43(m,1H)3.14(t, 1H)
3.01(d,1H)2.63 (d,1H)2.48(s,3H)2.17 (s,3H)2.00-2.29 (m, 4 H) 146 (s, 3
H) 1.34 (s, 3 H)

Biological Data '
Compounds of the invention may be tested for in vitro biological activity in accordance with
the following assays:

Measurement of NK binding affinity

The NK binding affinity of the compounds in the invention was determined using the
following scintillation proximity assay (SPA) (see H. M. Sarau et a/, J. Pharmacol.
Experimental Therapeutics 1997, 281(3), 1303-1311; H. M. Sarau et al, J. Pharmacaol.
Experimental Therapeutics 2000, 285(1), 373-381; G. A, M. Giardina et al J.Med.Chem
1999, 42, 1053-1065). '?°|-Substance P, '%I-NKA and '#|-{MePhe7]-NKB were used in the
binding SPA of NK1, NK2 and NK3 receptor, respectively. Polystyrene Leadseeker WGA-
SPA beads (Amersham Biosciences) were mixed with plasma membrane prepared from
CHO cell lines expressing NK1, NK2 or NK3 in a bead/membrane ratio of 20:1 (w/w) in
assay buffer (75mM Tris pH 7.8, 75mM NaCl, 4mM MnCi,, 1imM EDTA, 0.05% Chaps,
1mM PMSF). The mixture was placed on ice for 20 minutes to allow the formation of
membrane/bead complex before BSA was added to a final concentration of 1%. After
another 20 minutes of incubation on ice, the bead/membrane complex was washed twice
and suspended in assay buffer. "**-labelied ligands were then added to the
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bead/membrane complex. 10 ul of the resulting mixture was then dispensed intoc each well
of a low volume Greiner 384-well plate with 100 nL compound pre-dispensed in 100%
DMSO. The plates were then sealed and pulse spun at 1100 rpm. After 2-3 hours
incubation at room temperature with shaking, the plates were spun for 2 min at 1100 rpm
and measured in Viewlux imager (PerkinEimer) for 5 minutes with a 618-nm filter. Inhibition
of radioactive ligand binding to its respective receptor was measured by the reduction of
signal. pK; was calculated using K4 of each radicactive ligand determined in a separate
experiment.

Measurement of NK functional affinity:

Calcium mobilization assay in (FLIPR): Bacman expressed NK receptors

Compounds of the invention were further characterised in a functional assay using FLIPR
technology for the determination of their effect to inhibit the intracellular calcium release
induced by interaction of NK receptors with its perspective ligands. Human U20S cells
transiently transduced with recombinant BacMan virus expressing NK1, NK2 and NK3
receptors were used in the studies (see J. P. Condreay ef al, Proc. Natl. Acad. Sci. USA
1999, 86(1): 127-132). Briefly, U20S cells were harvested from tissue culture flasks, re-
suspended to a cell density of 200-300K/ml and mixed with recombinant BacMan virus
carrying NKR gene in a virus/cell ratio of 1% (v/v). 10K-15K cells/well were then seeded in
384-well Greiner bio-one plate in culture medium (DMEM with 10% FBS), incubated
overnight in CO, at 37°C. After aspirating the medium, cells were loaded 18-24 hr later with
cytoplasmic calcium indicator Calcium 3 dye (Molecular Devices Co.) in 30ul/well buffer
(Hank's balanced salts with 20 mM Hepes) and incubated in CQO, at 37°C for 60 minutes.
1Qul/well assay buffer (Hank's balanced salts with 20 mM Hepes) containing different
concentrations of compounds were then added to the cells for 30 minutes incubation at
37°C. Finally, 10uL/weli of NKR ligands in assay buffer containing 0.1% BSA was added to
the cells and fluorescence signal read on a FLIPR system. Substance P, NKA and NKB
peptides were used as the ligands for NK1, NK2 and NK3 receptor, respectively. 1C50
values of each compound were determined by an 11-point 3X-dilution inhibition curve. The
potency each antagonist (fpK;) was calculated from pIC50 by the Cheng-Prusoff equation
using EC50 of ligand determined in a separate experiment.

Measurement of NK3 functional affinity

Calcium mobilization assay in (FLIPR): stably expressed NK receptors

Human cloned neurckinin 3 (NKj) receptors stably expressed in human embryonic kidney
(HEK 293) celis were maintained in Minimum Essential Medium (MEM, 31095-029
Invitrogen Life Technologies, Paisley, UK) supplemented with 5 % foetal bovine serum, 1%
L-glutamine and 400-500 pg geneticin and were sub-cultured using Accutase (PAA Labs,
Austria). Cells were maintained at 37°C 5% CO./O; in a humidified incubator. Changes in
intracellular Ca®* were determined using a Fluorescence Imaging Plate Reader (FLIPR)
{Molecular Devices, Sunnyvale CA, USA) by a methed similar to that described by Jerman
et al, (2001). HEK 293 cells stably expressing the human NKj; receptor were seeded into
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black walled, clear-base poly-d-lysine coated 96 well plates {Coeslar, UK} at a density of
25,000 cells per well incubated overnight. Cells were incubated (37°C for 60 min) with
Calcium Pius Reagent (Molecular Devices) in Tyrodes buffer (NaCi, 145 miM; KCI, 2.5 mM,;
HEPES, 10 mM; Glucose, 10 mM; MgCl;, 1.2 mM; CaCl,, 1.5 mM) containing probenecid
(2.5 mM), before incubation (30 min at 37°C) with either buffer or antagonist (50 pl). The
plates were then placed on the FLIPR and 50 ul NKB was added (10pM — 1 pM final
concentration) changes in fluorescence were monitored. Peak changes in fluorescence
occurred within the first 5 sec and were repcrted following baseline subtraction.
Concentration-response curves were analysed using a 4-parameter logistic equation
(GraphPad Prism, GraphPad Scftware Inc.) to obtain pECsg values {-log ECsg), pA; values
were obtained by Schild analysis. Data are the mean * s.e.mean of three separate
experiments.

{H] Inositol Phosphates Accumulation Assay

[*H) Inositol phosphates accumulation was measured using the methodology of Brandish et
al., (2003). Briefly, human osteosarcoma cells (U-208S cells) were cultured in Dulbecco's
Modified Eagle's Medium (DMEM) with 10% foetal calf serum. Cells were maintained at
5% CO,/0; in a humidified incubator at 37°C. All cell culture reagents were obtained from
Invitrogen, Paisley, UK. U-20S cells were grown to confluence, harvested and suspended
in growth media at a density of 250000 cells per mL. Human NK3; Bacmam virus was then
added at a concentration of 50 plaque forming units per cell. 25000 cells per well were
seeded into black walled clear-base 96 well plates (Corning Costar, UK) incubated
overnight.

Following aspiration of growth media, cells were washed with 2 x 200 pL inositol free (IF)
assay medium, 3% bovine serum albumin, 2 pM L-Glutamine. The celis were incubated for
16 h with inositol-free DMEM in the presence of [*H]-myo-inositol 1 uCi per well (Amersham
U.K).

Growth media was then aspirated and the cells washed with 2 x 200 pL IF DMEM. The
cells were pre-incubated (30 min, 37°C} in the absence or presence of test compounds
before the addition of various concentrations of NKB (0.1nM —= 10mM) in the presence of
LiCl (5 mM). After 30 min incubation with the agonist, the assay was terminated by
aspiration of the assay media and the addition of 200 uL 0.1 M formic acid to the cells.
Following an hour incubation, 20 ul aliquots were mixed with 80 uL of ytirium silicate beads
into solid white pico-plates (PerkinElmer). Plates were agitated gently for 1h before allowing
the bead mixture to settle for 2h. Plates were counted on TopCount (PerkinElmer). Data is
presented as a percentage of the maximal NKB response. Concentration-response curves
were analysed using a 4-parameter logistic equation (GraphPad Prism, GraphPad Software
Inc.) pA; values were obtained by Schild analysis. Data are the mean + s.e.mean of three
separate experiments.

Results
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The compounds of Examples E1 to E33 were tested in the NK1 binding affinity assay and
exhibited binding affinity > 8.0 pK.

The compounds of Examples E34-E40 and E72 exhibited binding affinity in the NK1
binding affinity assay > 8.5 pK;

The compounds of Examples E41-E71 and E73-E104 exhibited binding affinity in the NK1
binding affinity assay > 8.0 pK;

The compounds of Examples E1 to E33 were also tested in the NK3 binding affinity assay
and exhibited binding affinity > 5.5 pK,.

The compounds of Examples E34-E40 and E72 exhibited binding affinity in the NK3
binding affinity assay = 8.0 pK,.

The compounds of Examples E41-E71 and E73-E104 exhibited binding affinity in the NK3
binding affinity assay > 5.0 pK..
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CLAIMS:
1. A compound of formula () or a pharmaceutically acceptable salt thereof:
(R’ )
CH )
CH
( )p\/ / o) (RB)S
N
R | R4 Rs
(1

wherein:

X represents a nitrogen atom;

Y represents -C(H;)-, (-C(H3)-),, -S(0;)- or -C(=0)-;

Z represents -C(H;)-, -S(Oy)-, -N(R?)-, or an oxygen or sulphur atom;

A represents hydrogen or -CH,OH;

R? represents hydrogen, C,.s alkyl, C,. alkoxy, -COR’ or -SO,R’;

R' represents halogen, C, alkyl, C,, alkoxy, =0, haloC, ¢ alkyl, haloC,_s alkoxy, hydroxy!
or -CH,0OH;

m represents an integer from 0 t0.3;

R? represents halogen, =0, C, alkyl (optionally substituted by one or more hydroxyl
groups), -COOR’, -CONR’R®, C,. alkoxy, haloC, ¢ alkyl, haloC, . alkoxy or C.salkylOC,.
salkyl;

n represents an integer from O to 3;

p and q independently represent an integer from Q to 2,

R® represents an —aryl, -heteroaryl, -heterocyclyl, -aryl-aryl, -aryl-heteroaryl, -aryl-
heterocyclyl, -heteroaryl-aryl, -heteroaryl-hetergaryl, -heterocaryl-heterocyclyl, -heterocyclyl-
aryl, -heterocyclyl-heteroaryl or —heterocyclyl-heterocyclyl group, all of which may be
optionally substituted by one or more (e.g. 1, 2 or 3) halogen, C,.¢ alkyl (optionally
substituted by one or more hydroxyl groups), C; 5 cycloalkyl, Cy.¢ alkoxy, hydroxyl, haloC,
alkyt, haloC,.s alkoxy, cyano, -S-Cy.¢ alkyl, -SO-C, alkyl, -S0,-C,5 alkyl, -COR’, -
CONR'R?, -NR'R®, -NR'COC, 5 alkyl, -NR’SO,-C, 5 alkyl, Cy. alkyl-NR’R®, -OCONR'R®, -
NR’CO,R® or -SO,NR’R® groups;

R* and R® independently represent C, alkyl, or R* and R® together with the carbon atom to
which they are attached may together form a C; 5 cycloalkyl group;

R® represents halogen, C, alkyl, Caq cycloalkyl, Cs¢ alkoxy, haloC, alkyl or haloC, .
alkoxy;

s represents an integer from O to 4,

R’ and R® independently represent hydrogen, Ci alkyl or C35 cycloalkyl,

or solvates thereof.
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2. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents -C(H)- and Z represents -C(H;)-.

3. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(Hz)-); and Z represents an oxygen atom.

4, A compound according to ciaim 1 wherein p and g both represent 1, X represents a
nitrogen atom, Y represents -S{0;)- and Z represents -C(H;)-.

5. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents -C(=0}- and Z represents -C(H,}-.

6. A compound according to claim 1 wherein p represents 1, q represents 2, X
represents a nitrogen atom, Y represents -C(H;)- and Z represents -C(H>)-.

7. A compound according to claim 1 wherein p represents 2, q represents 1, X
represents a nitrogen atom, Y represents -C(H;)- and Z represents -C(H;)-.

8. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(H.;)-). and Z represents -S(0O;)-.

9. A compound according to claim 1 wherein p and q both represent 1, X represents
nitrogen, Y represents (-C(H,)-). and Z represents —N(R?)-.

10. A compound according to claim 1 wherein p represents zero, q represent 1, X
represents nitrogen, Y represents -C(H;)- and Z represents -C{H;)-.

11. A compound according to any of claims 1 to 10 wherein m represents 0 or 1.
12. A compound according to any of claims 1 to 11 wherein n represents 0 or 1.

13. A compound according to any of claims 1 to 12 wherein R' represents =0, hydroxyl,
-CH,0H.

14. A compound according to any of claims 1 to 13 wherein R? represents =0, C,
alkyl, C,alkyiOC,galkyl, haloC,g alkyl or C,4 alkyl substituted by a hydroxyl group.

15. A compound according to any of claims 1 to 14 wherein A represents hydrogen or —
CH,OH.

16. A compound according to any of claims 1 to 15 wherein R’ represents C,.salkyl.
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17. A compound according to any of claims 1 to 16 wherein Z represents —N(R"}- and
R? represents hydrogen, C, alkyl, -COR’ or ~SO,R’.

18. A compound according to claim 17 wherein R’ represents C, salky!.

19. A compound according to any of claims 1 to 18 wherein R® represents —aryl mono
substituted by a halogen or C,5 alkyl group, -aryl di substituted by a halogen and C, ¢ alkyl
group, —aryl monosubstitued by C,galkyl substiluted by one or more hydroxyl groups, —aryl
di substituted by a halogen, —heteroaryl monosubstitued by C, galkyl or —heteroaryl di
substituted by a halogen and a C, alkyl group.

20. A compound according to any of claims 1 to 19 wherein R* and R® both represent
Ci.5 alkyl or R* and R® together with the carbon atom to which they are attached together
form a Cs cycloalkyl group.

21. A compound according to any of claims 1 to 20 wherein s represents 2 and both R®
groups are haloC,s alkyl.

22. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(H,)-)2, Z represents an oxygen atom, n represents 1, R?
represents C. alkyl substituted by a hydroxyl group, R® represents —aryl di substituted by a
halogen and C,5 alkyl group, R* and R® both represent C, alkyl and s represents 2
wherein both R® groups are haloCys alkyl.

23. A compound according to claim 1 wherein p and q both represent 1, X represents a
nitrogen atom, Y represents (-C(H,)-)z , Z represents -S(O.)-, n represents 1, R? represents
C,.5 alkyl substituted by a hydroxyl group, R® represents —ary! di substituted by a halogen
and C,, alkyl group, R* and R’ both represent C, alkyl and s represents 2 wherein both R®
groups are haloC.s alky!.

24, A compound according to claim 1 wherein p and q both represent 1, X represents
nitrogen, Y represents (-C(H,)-);, Z represents -N(R®)-, n represents 1, R? represents Cy
alkyl substituted by a hydroxyl group, R® represents —ary! di substituted by a halogen and
C, alkyl group, R* and R® both represent C, alkyl and s represents 2 wherein both R®
groups are haloC, 5 alkyl.

25. A compound according to ¢laim 1 wherein p and q both represent 1, n and m both
represent 0, A represents hydrogen, X represents nitrogen, Y represents (-C(H,)-)2, Z
represents —N(R?)-, R® represents —aryl substituted by a halogen and C, alkyl group, R*
and R® both represent C,s alkyl, s represents 2 wherein both R® groups are haloC,4 alkyl
and R? represents —-COR; wherein R; is Cisalkyl.
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26. A compound according to claim 1 which is a compound of formula E1-E104 or a
pharmaceutically acceptable salt thereof.

27. A compeund according to claim 1 selected from the group consisting of:
2-[3.5-bis(triflucromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-[(7S,9aS)-7 -
{hydroxymethyl)hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N, 2-
dimethylpropanamide,
2-[3,5-bis(trifluoromethyl)phenyl])-N-{4-(4-fluoro-2-methylphenyl)-6-[(7 S,9aR)-7-
(hydroxymethyl)hexahydropyrazino{2,1-c][1,4]oxazin-8{1H)-yl}-3-pyridinyl}-N,2-
dimethylpropanamide,
2-(3,5-bis(trifluoromethyl}phenyl]-N-{4-(4-fluoro-2-methylphenyl)-6-{(7 S)-7-(hydroxymethyl)-
2,2-dioxidohexahydropyrazino[2,1-c][1,4]thiazin-8(1H)-yl]-3-pyridinyl}-N,2-
dimethylpropanamide,
N-[6-[(3S)-8-acelyl-3-(hydroxymethyljoctahydro-2H-pyrazino[1,2-a)pyrazin-2-yl]-4-(4-fluoro-
2-methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl}phenyl]-N,2-dimethylpropanamide,
or a pharmaceutically acceptable salt thereof.

28. A compound according to claim 1 which is:
2-[3,5-bis(trifluoromethyl)phenyl]-N-{4-(4-fluoro-2-methylphenyl}-6-[(7 S,9aR)-7-
(hydroxymethyl)hexahydropyrazino[2,1-¢][1,4]oxazin-8(1H)-yl]-3-pyridinyl}-N, 2-
dimethylpropanamide or a pharmaceutically acceptable salt thereof,

29. A compound according to claim 1 which is:

N-[6-[(SaS or 9aR)-8-acetyloctahydro-2H-pyrazino[1,2-a]pyrazin-2-yl]-4-(4-fluoro-2-
methylphenyl)-3-pyridinyl]-2-[3,5-bis(trifluoromethyl)phenyl]-N,2-dimethylpropanamide
{(Enantiomer 2) or a pharmaceutically acceptable salt thereof, wherein “Enantiomer 2”
means a single enantiomer of unknown absolute stereochemistry prepared according to
Example 72 described herein.

30. A process for the preparation of a compound of formula (I) or a pharmaceutically
acceptable salt thereof as defined in any of claims 1 to 29, which process comprises:

(a) reacting a compound of formula {I1)

1

(M)
wherein R?, R, R®, R® and s are as defined above and L' represents a suitable leaving
group such as a halogen atom (e.g. chlorine), with a compound of formula (lil)
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‘R ’“*39
CHZ)

(CHz)p\/NH
(1)

or an optionally protected derivative thereof, wherein R', R>, m, n, p, q, X, Y, Z and A are as
defined above, optionally thereafter followed by

(b) deprotecting a compound of formula (I) which is protected; and

(c) interconversion to other compounds of formula (1).

31. A pharmaceutical composition which comprises the compound of formula
(1) as defined in any of claims 1 to 29 or a pharmaceutically acceptable salt thereof
and a pharmaceutically acceptable carrier or excipient.

32. A compound as defined in any of claims 1 to 29 for use in therapy.

33 A compound as defined in any of claims 1 te 29 for use in the treatment of
psychotic disorders.

34. Use of a compound as defined in any of claims 1 to 29 in the manufacture
of a medicament for the treatment of psychotic disorders.

35. A method of treatment of psychotic disorders which comprises administering to a
host in need thereof an effective amount of a compound of formula (1) as defined in any of
claims 1 to 29 or a pharmaceutically acceptable salt thereof.

36. A pharmaceutical composition for use in the treatment of psychotic
disorders which comprises the compound of formula (}) as defined in any of claims
1 to 29 or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier,
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DERIVADOS DE PIRIDINA Y SU USO EN EL TRATAMIENTO DE

TRASTORNOS PSICOTICOS

MEMORIA DESCRIPTIVA

La presente invencion se refiere a derivados biciclicos que
contienen nitrégeno novedosos que tienen actividad farmacoldgica,
procedimientos para su preparacion, a composiciones que los contienen y a
su uso en el tratamiento de trastornos psicéticos, en particular esquizofrenia.

El documento WO 2005/002577 (F. Hoffmann-La Roche AG)
describe una serie de derivados de piridina que se sostiene que son
antagonistas de NK1/NK3 dobles para tratar esquizofrenia.

La presente invencion provee, en un primer aspecto, un
compuesto de la férmula (I) o una sal farmacéuticamente aceptable del

mismo:

(CHI AN N | o | =Xy (RY,
N =
R’ l R R
]
en donde:

X representa un atomo de nitrégeno o azufre;

Y representa -C(Hz)-, (-C(H2)-)z2, -S(0O32)- 0 -C(=0)-;



h

Z representa -C(Hz)-, -S(02)-, -N(R%)-, o un atomo de oxigeno o
azufre;

R? representa hidrageno, alquilo de Cy.s, alcoxi de Cy5, -COR” o -
SO.R":

R’ representa halégeno, alquilo de Cig, alcoxi de Cyg, =0,
halogenoalquilo de Ci.¢ 0 halogenoalcoxi de Cq;

m representa un entero de 0 a 3;

R? representa haldgeno, =0, alquilo de Cis (opcionalmente
sustituido por uno o mas grupos hidroxilo), -COOR’, -CONR’R®, alcoxi de Ci.,
halogenoalquilo de C1.5 0 halogenoalcoxi de Cyg;

n representa un entero de 0 a 3;

p y q independientemente representan un entero de 0 a 2;

R® representa un grupo -arilo, -heteroarilo, -heterociclito, -aril-
arilo, -aril-heteroarilo, -aril-heterociclilo, -heteroaril-arilo, -heteroaril-heteroarilo,
-heteroaril-heterociclilo,  -heterociclil-arilo,  -heterociclil-heteroarilo o -
heterociclil-heterociclilo, todos los cuales pueden ser opcionalmente
sustituidos por uno o mas (v.gr., 1, 2 6 3) halégeng, grupos alquilo de Ci,
cicloalquilo de Csg, alcoxi de Cys, hidroxilo, halogenoalquilc de Ci.s,

halogenoalcoxi de Ci.g, ciano, -S-alquilo de Cyg, -SO-alquilo de Cqg, -SO2-

alquilo de Ci.g, -COR?, -CONR'R?, -NR7R®, NR’CO-alquilo de Ci.5, NR’SO,-

alquilo de C1.s, alquilo de C1.e-NR'R®, -OCONR'R® | -NR’CO,R® 0 -SO,NR'R?;
R* y R® independientemente representan alquilo de Cqg, 0 R* y

R? junto con el atomo de carbono al cual estan unidos juntos pueden formar
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un grupo cicloalquilo de Ca.g;
R® representa haldgeno, alquilo de Cis, cicloalquilo de Cjs,
alcoxi de Cq., halogenoalquilo de C1.5 0 halogenoalcoxi de C.;
s representa un enterode 0 a 4,
5 R’ y R® independientemente representan hidrégeno, alquilo de
C1.5 0 cicloalquilo de Cag;
o solvatos de los mismos.

En un aspecto adicional la invencidén provee un compuesto de la

formula (1) o una sal farmaceuticamente aceptable del mismo:

10
) )”\jy
CH,)
(cn )”\/ N o} (R%),
X
N
R3 | R‘ Rs
0

15

en donde:

X representa un atomo de nitrégeno;

Y representa -C(Hz)-, (-C(Hz)-)2, -S(O32)- 0 -C(=0)-;

Z representa -C(H3)-, -S(03)-, —N(RZ)-, 0 un atomo de oxigeno ©
20 azufre;

R? representa hidrageno, alquilo de Cj., alcoxi de Cy.s, -COR o -
SOzR7;

R representa halogeno, alquilo de Cig, alcoxi de Cis, =0,
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halogenoalguilo de C4.5 0 halogenoalcoxi de C1.6;

m representa un entero de 0 a 3;

R? representa halédgeno, =0, alquilo de Cis (opcionalmente
sustituido por uno o mas grupos hidroxilo), -COOR’, -CONR'R?, alcoxi de C.g,
halogenoalquilo de Cy.¢ 0 halogenoalcoxi de Cy.g;

n representa un entero de 0 a 3;

p y q independientemente repreéentan un enterode 0 a 2;

R® representa un grupo -arilo, -heteroarilo, -heterociclilo, -aril-
arilo, -aril-heteroarilo, -aril- hetercciclilo, -heteroaril-arilo, -heteroaril-
heteroarilo, -heteroaril-heterociclilo, -heterociclil- arilo, -heterociclil-heteroarilo
o -heterociclil-heterociclilo, todos los cuales pueden ser opcionalmente
sustituidos por uno o mas (v.gr., 1, 2 4 3) halégeno, alquilo de Cy, cicloalquilo
de Cs;.g, alcoxi de Cq, hidroxilo, halogenoalquilo de Ci6, halogenoalcoxi de
Ci, ciano, -S-alquilo de Cy., -SO-an‘uifo de Cq4, -SO;-alquilo de Ci., -COR’,
-CONRR®, -NR’R® NR’CO-alquilo de Cis, NR'SO,-alquilo de Cy.s, alquilo de
C1.6-NR'R®, -OCONR'R® , -NR'CO,R® 0 -SO,NR'R?,

R* y R® independientemente representan alquilo de C1s, 0 R*y
R® junto con el atomo de carbono al cual estan unidos juntos pueden formar
un grupo cicloalquilo de Ca.s;

R® representa halégeno, alquilo de Cis, cicloalquilo de Cass,
alcoxi de Cq.5, halogencalquilo de C16 0 halogenoalcoxi de Cy.;

s representa un entero de 0 a 4,

R’ y R® independientemente representan hidrégeno, alquilo de



C1.5 0 cicloalquilo de Cag;
o solvatos de los mismos.
En otro aspecto, la invencidn provee un compuesto de la férmula

(I) o una sal farmaceuticamente aceptable del mismo:

R~ A .
Y (R),
X7 7 (eH),

wh

(CHz)p\/N /N I o (Rs)s
>
N
R \ Rr* R’
)]
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en donde:

X representa un atomo de nitrogeno;

Y representa -C(Hz)-, (-C(Hz)-)2, -S(0O3})- o -C(=0)-;

Z representa -C(H,)-, -S(O2)-, -N(R%)-, 0 un atomo de oxigeno o
15 azufre,

A representa hidrégeno o -CH,OH;
R? representa hidrégeno, alquilo de Cq., alcoxi de Cy.6, -COR’ 0 -
SO.R’; |
R' representa halégeno, alquilo de Cis, alcoki de Cys, =0,
20  halogenoalquilo de Cy.4 0 halogenoalcoxi de C4; hidroxilo o -CH;0H,;
m representa un entero de 0 a 3;
R? representa halégeno, =0, alquilo de Ci¢ (opcionalmente

sustituido por uno 0 mas grupos hidroxilo), -COOR’, -CONR’R?, alcoxi de Ci.g,



halogenocalquilo de C1.5 0 halogenoalcoxi de Cq.6 0 alquilo de C-O-alquilo de
Cis

n representa un entero de 0 a 3;

p ¥ g independientemente representan un entero de 0 a 2;

R® representa un grupo -arilo, -heteroarilo, -heterociclilo, -aril-
arilo, -aril-heteroariio, -aril- heterociclilo, -heteroaril-arilo, -heteroaril-
heteroarilo, -heteroaril-heterociclilo, -heterociclil- arilo, -heterociclil-heteroarilo
o -heterociclil-heterociclilo, todos los cuales pueden ser opcionalmente
sustituidos por uno o mas (v.gr., 1, 2 6 3) halégeno, alquilo de Cis
(opcionalmente sustituido por uno o mas grupos hidroxilo), ciclcalguilo de Cs.s,
alcoxi de C1., hidroxilo, halogenoalquilo de C1.¢, halogencalcoxi de C.g, ciano,
-S-alquilo de C1.s, -SO-alquilo de Ci.g, -SO-alquilo de Cq.g, -COR’, -CONR'R?,
-NR’R®, NR’CO-alquilo de C1.5, NR7SO;-alquilo de C1., alquilo de C1.s-NR'R?,
-OCONR'R?, -NR’CO;R® 0 -SO,NR'R®;

R* y R® independientemente representan alquilo de C1s, 0 R* y
R® junto con el atomo de carbono al cual estan unidos juntos pueden formar
un grupo cicloalquilo de Cag;

R® representa halégeno, alquilo de Cig, cicloalquilo de Casg,
alcoxi de C.s, halogenoalquilo de C4s 0 halogenoalcoxi de C1g;

s representa un entero de 0 a 4,

R’ y R® independientemente representan hidrogeno, alquilo de
C1.5 o cicloalquilo de Ca.g;

o solvatos de los mismos.



E! término 'alquilo de Cig' como se usa aqui como un grupo o
una parte del grupo se refiere a un grupo hidrocarburo saturado lineal o
ramificado que contiene de 1 a 6 atomos de carbono. Ejemplos de dichos
grupos incluyen metilo, etilo, n-propilo, isopropilo, n-butilo, isobutilo, sec-buitilo,
ter-butilo, n-pentilo, isopentilo, neopentilo o hexilo y similares.

El término ' alcoxi de Cq.¢' como se usa aqui se refiere a un -O-
alquilo de C44 en donde alquilo de C15 es como se define aqui. Ejemplos de
dichos grupos incluyen metoxi, etoxi, propoxi, butoxi, pentoxi o hexoxi y
similares.

El término ‘cicloalquilo de Cs.s como se usa aqui se refiere a un
anillo de hidrocarburo monociclico saturado de 3 a 8 atomos de carbono.
Ejemplos de dichos grupos incluyen ciclopropilo, ciclobutilo, ciclopentilo,
ciclohexilo, cicloheptilo o ciclooctilo y similares.

El término 'halégeno' como se usa aqui se refiere a un atomo de
fluor, cloro, bromo o yodo.

El término ' halogenoalquilo de Cy6' como se usa aqui se refiere
a un grupo alquilo de Cys como se define aqui en donde por lo menos un
atomo de | hidrogeno es reemplazado por halégeno. Ejemplos de dichos
grupos incluyen fluoroetilo, trifluorometilo o trifluoroetilo y similares.

E! término ' halogenoalcoxi de C1.5' como se usa aqui se refiere a
un grupo alcoxi de Cis como se define aqui en donde por lo menos un atomo
de hidrogeno es reemplazado por haldogeno. Ejemplos de dichos grupos

incluyen diflucrometoxi o trifluorometoxi y similares.
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El término 'arilo' como se usa aqui se refiere a un anillo de
hidrocarburo monaociclico o biciclico de Cg.12 en donde por lo menos un anillo
es aromatico. Ejemplos de dichos grupos incluyen fenilo, naftilo o
tetrahidronaftalenilo y similares.

El término 'heteroarilo' como se usa aqui se refiere a un anillo
aromatico monociclico de 5-6 miembros ¢ un anillo aromatico biciclico de 8-10
miembros que contiene 1 a 4 heteroatomos seleccionados de oxigeno,
nitrogeno y azufre. Ejemplos de dichos anillos aromaticos monociclicos
incluyen tienito, furilo, furazanilo, pirrolilo, triazolilo, tetrazolilo, imidazolilo,
oxazolilo, tiazolilo, oxadiazolilo, isotiazolilo, iscxazolilo, tiadiazolilo, piranilo,
pirazolilo, pirimidilo, piridazinilo, pirazinilo, piridilo, triazinilo, tetrazinilo vy
similares. Ejemplos de dichos anillos aromaticos fusionados  incluyen
quinolinilo, isoquinolinilo, quinazolinilo, quinoxalinilo, pteridinilo, cinolinilo,
ftalazinilo, naftiridinilo, indolilo, isoindolilo, azaindolilo, indolizinilo, indazolilo,
purinilo,  pirrolopiridinilo,  furopiridinilo, benzofuranilo, isobenzofuranilo,
benzotienilo, benzoimidazolilo, benzoxazolilo, benzoisoxazolilo, benzotiazolilo,
benzoisotiazolilo, benzoxadiazolilo, benzotiadiazolilo y similares.

El término 'heterociclilo’ se refiere a un anillo monociclico de 4-7
miembros o un anillo biciclico de 8-12 miembros fusionado que puede ser
saturado © parcialmente insaturado que contiene 1 a 4 heteroatomos
seleccionados de oxigeno, nitrdgeno o azufre. Ejemplos de dichos anillos
monociclicos incluyen pirrolidinilo, azetidinilo, pirazolidinito, oxazolidinilo,

piperidinilo, piperazinilo, morpholinilo, tiomorfolinilo, tiazolidinilo, hidantoinilo,
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valerolactamilo, oxiranilo, oxetanilo, dioxolanilo, dioxanilo, oxatiolarilo,
oxatianilo, ditianilo, dihidrofuranilo, tetrahidrofuranilo, dihidropiranilo,
tetrahidropiranilo, tetrahidropiridinilo, tetrahidropirimidinito, tetrahidrotiofenilo,
tetrahidrotiopiranilo, diazepanilo, azepanilo y similares. Ejemplos de dichos
anillos biciclicos incluyen indolinilo, isoindolinilo, benzopiranilo, quinuclidinilo,
2,3,4,5-tetrahidro-1H-3-benzazepina, tetrahidroisoquinolinilo y similares.

En una modalidad, p y q ambos representan 1, X representa un
atomo de nitrogeno, Y representa - C(H,)- y Z representa -C(Hy)-, por ejemplo,
la porcién biciclica unida al anillo de piridilo en la férmula (l) es
hexahidropirrolopirazinilo (v.gr., hexahidropirrolo[1,2-a]pirazin-2(1H)-ilo}. |

En una modalidad alternativa, p y g ambos representan 1, X
representa un atomo de nitrégeno, Y representa (-C(H;)-)> y Z representa un
atomo de oxigeno, por ejemplo, la porcidn biciclica unida al anillo de piridilo en
la formula (I) es hexahidropirazino-oxazinilo (v.gr., hexahidropirazino[2,1-
c][1,4]oxazin-8(1H)-ilo).

En una modalidad aiternativa adicional, p y g ambos representan
1, X representa un atomo de nitrégeno, Y representa -S(O,)- y Z representa -
C(Hz)-, por ejemplo, ta porcion biciclica unida al anillo de piridilo en la férmula
() es dioxidohexahidroisotiazolopirazinilo (v.gr., 1,1-dioxidohexahidro-5H-
isotiazolo[2,3-a]pirazin-5-ilo).

En una modalidad alternativa adicional, p y g ambos representan
1, X representa un atomo de nitrogeno, Y representa -C(=0)- y Z representa -

C(Ha)-, por ejemplo, la porcidn biciclica unida al anillo de piridilo en la formula
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(1) es oxohexahidropirrolopirazinilo {(v.gr., 6-oxohexahidropirrolo[1,2-a]pirazin-
2(1H)-ilo).

En una modalidad alternativa adicional, p representa 1, q
representa 2, X representa un atomo de nitrégeno, Y representa -C(Hy)-y Z
representa -C(Hz)-, por ejemplo, la porcién biciclica unida al anillo de piridilo
en la formula (1) es octahidropirrolodiazepinilo {v.gr., octahidro-3H-pirrolo[1,2-
d][1,4]diazepin-3-ilo).

En una modalidad alternativa adicional, p representa 2, q
representa 1, X representa un atomo de nitrégeno, Y representa -C(H.)-y Z
representa -C(H)-, por ejemplo, la porcion biciclica unida al anillo de piridilo
en la formula (I) es oxahexahidropirrolodiazepinilo (v.gr., oxchexahidro-1H-
pirrolo[1,2-a][1,4]diazepin-2(3H)-ilo).

En una modalidad alternativa adicional, p y q ambos representan
1, X representa un atomo de nitréogeno, Y representa (-C(Hy)-) y Z representa
-5(03)-, por ejemplo, 1a porcién biciclica unida al anillo de piridilo en la férmula
(I) es dioxidohexahidropirazinotiazinilo (v.gr., 2,2-dioxidohexahidropirazinof2,1-
c][1,4]tiazin-8(1H)-ilo).

En una modalidad adicional, p y q ambos representan 1, X
representa nitrogeno, Y representa (-C(Hz)-)2 y Z representa -N(R%)-, por
gjemplo, la porcidn biciclica unida al anillo de piridilo en la férmula (l) es
octahidropirazinopirazinilo (v.gr., octahidro-2H-pirazino[1,2-a]pirazin-2-ilo).

En una modalidad adicional, cuando p representa zero y g

representa 1, X representa nitrogeno, Y representa -C(H,)- y Z representa -
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C(H3)-, por ejemplo, la porcidn biciclica unida al anillo de piridilo en la formula
() es oxotetrahidropirroloimidazolilo .(v.gr., oxotetrahidro-1 H-pirrolo[1,2-
climidazol-2(3H)-ilo).

En una modalidad, m representa 0.

En otra modalidad, m representa 1.

En una modalidad, cuando m representa 1, R’ representa =0,
hidroxilo, -CH,OH.

En una modalidad, n representa 0 6 1.

En una modalidad adicional, cuando n representa 1, R?
representa =0 o alquilo de Cis (opcionalmente sustituido por uno o mas
grupos hidroxilo; v.gr., -CH,-OH o CH3).

En otra modalidad, cuando n representa 1, R? representa alquilo
de C46-0O-alquilo de Cq.5 {v.gr., - CH,OCHa3) o halogenoalquilo de Cy¢ (v.gr., -
CHzF).

En otra modalidad mas, cuando n representa 1, R? representa
alquilo de C,.6 sustituido por un grupo hidroxilo (v.gr., -CH,-OH).

En una modalidad A representa hidrégeno.

En otra modalidad A representa -CH,OH.

En una modalidad, p y g ambos representan 1 o unode p o q
representa 1y el otro de p or q representa 2. En una modalidad adicional, p y
g ambos representan 1.

En otra modalidad mas cuando q representa 1, p representa 0.

En una modalidad, R’ representa alquilo de C1.5 (v.gr., metilo).
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En una modalidad, cuando Z representa -N(R?)-, R* representa
hidrégeno, alquilo de Cq., -COR” Or -SO,R’.

En otra modalidad, R? representa -COR’.

En otra modalidad, R? representa alquilo de Cq.5 0 -SO.R’.

En otra modalidad mas cuandc R? representa -COR’, R’
representa alquilo de Cq5 (v.gr., metilo).

En otra modalidad mas cuando R? representa -SO,R’, R’
representa alquilo de Cq.5 (v.gr., metilo).

En una modalidad, R® representa -arilo (v.gr., fenilo)
monosustituido por un halégeno (v.gr., 2-cloro) o grupo alquilo de Cq. (v.gr., 2-
metilc) o -arilo (v.gr., fenilo) disustituido por un haldégeno (v.gr., 4-flior) y g
alquilo de Cq6 (v.gr., 2-metilo).

En una modalidad adicional, R® representa -arilo (v.gr., fenilo)
disustituido por un haldégeno {v.gr., 4-flior) y grupo alquilo de Cq¢ (v.gr., 2-
metilo)} (v.gr., 4-fluoro-2-metilfenilo).

En una modalidad adicional R* representa -arilo (v.gr., fenilo)
monosustituido por alquilo de Cqs sustituido por uno 0 mas grupos hidroxilo
(v.gr., -CH,OH} o -arilo (v.gr., fenilo) disustituido por un halégeno (v.gr., 2-
cloro-4-fluorofenilo) o un halégeno (v.gr., 5-flior) y un grupo alquilo de Cqg
(v.gr., 2-metilo) (v.gr., 5-fluoro-2-metilfenilo).

En una modalidad adicional R® representa -heteroarilo (v.gr.,
piridinilo) monosustituido por alquiio de Cis (v.gr., 6-metilpiridin-3-ilo)) o -

heteroarilo (v.gr., piridinilo) disustituido por un haldégeno (v.gr., 4-flior} y un
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grupo alquilo de Cq.6 (v.gr., 2-metilo) (v.gr., 4-fluoro-2-metiIpiridin-3-i|o).

En una modalidad, R* y R® ambos representan alquilo de Ci5
(v.gr., metilo), o R* y R” junto con el 4tomo de carbono al cual estan unidos
forman un grupo cicloalquilo de C3_8.(v.gr., ciclopropilo). En una modalidad
adicional, R* y R® ambos representan alquilo de C1. (v.gr., metilo).

En otra modalidad mas R* y R® junto con el atomo de carbono al
cual estan unidos forman un grupo cicloalquilo de C3.g (v.gr., ciclopropilo).

En una modalidad, s representa 2 y ambos grupos R® son
halogenoalquilo de Cys (tal como grupos trifluorometilo, v.gr., 3,5-
bis(trifluorometilo)).

En una modalidad, cuando p y q ambos representan 1, X
representa un atomo de nitrégeno, Y representa (-C(H2)-)2 y Z representa un
atomo de oxigeno, n representa 1, R? representa alquilo de Cq.s sustituido por
un grupo hidroxilo, R® representa -arilo disustituido por un halégeno y grupo
alguilo de Cq, R* y R® ambos representan alquilo de C15 y s representa 2 en
donde ambos grupos R® son halogenoalquilo de C1..

En una modalidad, cuando p y g ambos representan 1, X
representa un atomo de nitrégeno, Y representa (-C(H;H, y Z representa -
S(0,)-, n representa 1, R? representa alquilo de C4 sustituido por un grupo
hidroxilo, R® representa -arilo disustituido por un halégeno y g alquilo de Ci.,
R* y R® ambos representan alquilo de C15 y s representa 2 en donde ambos
grupos R® son halogenoalquilo de Ci.6.

En una modalidad, cuando p y q ambos representan 1, X
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representa nitrégeno, Y representa (-C(Hz)-)2 y Z representa -N(R%-, n
representa 1, R? representa alquilo de Cq. sustituido por un grupo hidroxilo,
R® representa -arilo disustituido por un haldégeno y grupo alquilo de Cq6, R*y
R® ambos representan alquilo de Cis y s representa 2 en donde ambos
grupos R® son halogenoalquilo de Ci..

En otra modalidad mas, p y q ambos representan 1, n y m ambos
representan 0, A representa hidrégeno, X representa nitrégeno, Y representa
(-C(H2)-)2, Z representa -N(R%)-, R® representa -arilo sustituide por un
halégeno y grupo alquilo de C, R* y R®> ambos representan alquilo de Cq, s
representa 2 en donde ambos grupos R® son halogenoalquilo de Cis y R®
representa - COR7 en donde Ry es alquilo de Cq..

Los compuestos de conformidad con la invencion incluyen los
ejemplos E1-E33 como se muestra mas adelante, o una sal
farmacéuticamente aceptable de los mismos.

Los compuestos de conformidad con la invencién incluyen los
ejemplos E34-E40 comd se muestra mas adelante, o wuna sal
farmacéuticamente aceptable de los mismos.

Los compuestos de conformidad con la invencion incluyen los
ejemplos E41-E104 como se muestra mas adelante, o una sal
farmaceéuticamente aceptable de los mismos.

En una modalidad, la invencidén provee un compuesto
seleccionado del grupo que consiste de: 2-[3,5-bis(trifluorometilo)fenil]-N-{4-(4-

fluoro-2-metilfenilo)-6-[(7S,9aS)-7-(hidroximetil)hexahidropirazino[2,1-



15

¢][1,4]oxazin-8(1H)-il}-3-piridinil}-N,2-dimetilpropanamida,
2-[3,5-bis(trifluorometilo)fenil]-N-{4-(4-fluoro-2-metilfenilo)-6-
[(7S,9aR)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-8( 1H)-il]-3-
piridinil}-N,2-dimetilpropanamida,
2-[3,5-bis(trifluorometilo)fenil]-N-{4-(4-fluoro-2-metilfenilo)-6-
[(7S)-7-(hidroximetilo)-2,2-dioxidohexahidropirazino[2,1-c][1,4]tiazin-8(1H)-il]-
3-piridinil}-N,2-dimetilpropanamida,

N-[6-[(3S)-8-acetil-3-(hidroximetilo)octahidro-2H-pirazino[1,2-
a)pirazin-2-il]-4-(4-fluoro-2-metilfenilo)-3-piridinil]-2-[3,5-
bis(trifluorometilo)fenii]-N,2-dimetilpropanamida, o una sal farmacéuticamente
aceptable del mismo.

En una modalidad adicional,. la invencion provee 2-[3,5-
bis(trifluorometilo)fenil]-N-{4-(4-fluoro-2-metilfenilo)-6-[(7S,9aR)-7-
(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il]-3-piridinil}-N,2-
dimetilpropan.amida o una sal farmacéuticamente aceptable del mismo.

En una modaiidad adicional, la invencién provee N-[6-[(2aS ©
9aR)-8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il]-4-(4-fluoro-2-metilfenilo)-
3-piridinil}-2-[3,5-bis(trifluorometilo)fenil}-N, 2-dimetilpropanamida (enantibmero
2) o una sal farmacéuticamente aceptable del mismo, en donde "enantiomero
2" significa un solo enantiémero de estereoquimica absoluta desconocida
preparado de conformidad con el ejemplo 72 descrito mas adelante.

Los compuestos de la férmula (I} pueden formar sales acidas de

adicion con acidos, tales como acidos farmaceuticamente aceptables
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convencionales, por ejemplo, maleico, clorhidrico, bromhidrico, fosférico,
acético, fumarico, salicilico, sulfato, citrico, lactico, . mandélico, tartarico y
metansulfonico. Sales, solvatos e hidratos de compuestos de la férmula (1) de
los mismos forman un aspecto de |a invencion.

Como se usa aqui, el término "sal" sé refiere a cualquier sal de
un compuesto de conformidad con la presente invencién preparado a partir de
un acido o base inorganico u organico, sales de amonio cuaternario y sales
internamente formadas. Los sales fisiolégicamente aceptables son
particularmente adecuadas para aplicaciones meédicas debido a su mayor
solubilidad acuosa en relacion con los compuestos progenitores. Dichas sales
deben tener claramente un anién o cation fisiologicamente aceptable. Las
sales fisiologicamente aceptables adecuadas de los compuestos de la
presente invencion incluyen sales acidas de adicion formadas con acidos
inorganicos tales como acidos clorhidrico, bromhidrico, yodhidrico, fosférico,
metanfosforico, nitrico y sulfurico, y con acidos organicos, tales como acidos
tartarico, acético, trifluoroacético, citrico, malico, lactico, fumarico, benzoico,
formico, propionico, glicélico, glucdnico, maleico, succinico, alcanforsulfurico,
isotidnico, mucico, gentisico, isonicotinico, sacarico, glucurdnico, furoico,
glutamico, ascoérbico, antranilico, salicilico, fenilacético, mandélico, embdnico
(pamoico), metansulfénico, etansulfénico, pantoténico, estearico, sulfinilico,
alginico, gaiacturénico y arilosulfonico, por ejemplo bencensulfonico y p-
toluensulfénico; sales basicas de adicidon formadas con metales alcalinos vy

metales  alcalinotérreos y bases organicas tales como N,N-
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dibenciletilendiamina, cloroprocaina, colina, dietanolamina, etilendiamina,
meglumaina (N-metilglucamina), lisina y procaina; y sales internamente
formadas. Las sales que tienen un anidn o catidn no fisicldgicamente
aceptable estan dentro del alcance de la invencion como intermediarios utiles
para la preparacion de séles fisiolégicamente aceptables y/o para usarse en
situaciones no terapéuticas, por ejemplo, in vitro.

La presente invencion también incluye compuestos
isotopicamente marcados, que son idénticos a aquellos mencionados en la
formula (1) y siguientes, excepto por el hecho de que uno o mas atomos son
reemplazados por un atomo que tiene una masa atémica o numero atomico
diferente de la masa atébmica o numero atdmico usualmente encontrado en la
naturaleza. Ejemplos de isétopos que se pueden incorporar en compuestos de
la invencion y sales farmaceuticamente aceptables de los mismos incluyen
isotopos de hidrégeno, carbono, nitrégeno, oxigeno, fosforo, azufre, flaor,
yodo, y cloro, tal como 2H, 3H, 11C, 13C, 14C, 15N, 170, 180, 31P, 32P,
35S, 18F, 36Cl, 1231y 1251.

lLos compuestos de la presente invencion y sales
farmacéuticamente aceptables de dichos compuestos que contienen los
isotopos antes mencionados y/o otros isdtopos de otros atomos estan dentro
del alcance de la presente invencion. Los compuestos isotopicamente
marcados de la presente invencion, por ejemplo aquellos en los cuales se
incorporan is6topos radioactivos tales como 3H, 14C, son utiles en pruebas de

distribucion de farmaco y/o tejido de sustrato. Isétopos tritiados, es decir, 3H, y
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carbono-14, es decir, 14C, son particularmente preferidos para su facilidad de
preparacion y deteccion. Los isdtopos 11C y 18F son particularmente ufiles en
PET (tomografia de emisién de positrones), y los isétopos 1251 son
particularmente utiles en SPECT (tomegrafia computarizada de emisién de
fotones individuales), todos utiles en formacion de imagen del cerebro.
Ademas, la sustitucion con isdétopos mas pesados tales como deuterio, es
decir, 2H, pueden dar ciertas ventajas terapéuticas que resultan de mayor
estabilidad metabdlica, por ejemplo vida media incrementada in vivo ©
requerimientos de dosis reducidos y, por lo tanto, se pueden preferir en
algunas circunstancias, Los compuestos isotdépicamente marcados de ia
formula | y siguiendo esta invencién se pueden preparar generalmente
llevando a cabo los procedimientos descritos en los esquemas y/o en los
gjemplos que se dan mas adelante, utilizando un reactivo isotépicamente
marcado facilmente disponible en vez de un reactivo no isotopicamente
marcado.

Ciertos compuestos de la formula (I) son capaces de existir en
formas estereocisomericas. Se entendera que la invencion abarca todos los
isbmeros geomeétricos y opticos de estos compuestos y las mezclas de los
mismos incluyendo racematos. ~ indica un estereocentro de estereoquimica
fia pero desconocida, es decir ya sea estereoquimica R o S.
Diasterecisomero 1 o diasterecisdmero 2 significa un compuesto de la
invencion o un intermediario del mismo como un diastereocisémero individuai

cuya configuracién absoluta en un estereocentro no se determiné.
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Enantiomero 1 o enantidbmero 2 significa un compuesto de la invencion o un
intermediario del mismo como un solo enantibmero cuya configuracion
absoluta no se determind. Los tautomeros también forman un aspecto de la
invencidn.

5 | La presente invencion también provee un procedimiento para la
preparacion de un compuesto de la férmula (l) o una sal farmacéuticamente
aceptable del mismo, dicho procedimiento comprende:

(a) hacer reaccicnar un compuesto de la formula (I1)

L N o
=~ o] {R')s
10 |
.
N
R | R* R’

(i
en donde R® R* R®° R®y s son como se definié antes y L'
representa un grupo residual adecuado tal como un atomo de halogeno (v.gr.,

15 cloro), con un compuesto de la férmula ()

(RN~ A
?“jé(mz)n
~
X fCH2)q
{CH )~ _-NH
(i

20 o un derivado opcionalmente protegido del mismo, en donde R,
R, m, np a X, Y, ZyA son como se definié antes; opcionalmente seguido

posteriormente por

(b) desproteccion de un compuesto de la féormula (I) que es
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protegido; y

(c) interconversidn a otros compuestos de la férmula (1).

Cuando p y g ambos representan 1, X representa un atomo de
nitrogeno, Y representa -C(=0)- y Z representa -C(Hy)-, el procedimiento (a)
se puede realizar en presencia de una base adecuada tal como carbonato de
potasio y un solvente adecuado tal como DMSO a una temperatura adecuada,
tal como 150-180°C.

Cuando p y q ambos representan 1, X representa un atomo de
nitrogeno, Y representa -C(Hz)- y Z representa -C(Hy)-, el procedimiento (a) se
puede realizar en presencia de una base adecuada tal como carbonato de
potasio y un solvente adecuado tal como DMSO a una temperatura adecuada,
tal como 180°C por irradiacion de microondas.

Cuando p y g ambos representan 1, X representa un atomo de
nitrogeno, Y representa -C(Hz)- y Z representa -C(Hz)}-, n representa 1 R?
representa alquilo de Cq.6 sustituido por un grupo hidroxilo (v.gr., -CH-OH), el
procedimiento (a) se puede realizar en presencia de una base adecuada tal
como terbutdoxido de potasio o carbonato de cesio, un solvente adecuado tal
como DMSO, un catalizador adecuado tal como
bis(dibencilidenacetona)paladio (0.05 eq) un ligando adecuado tal como
diciclohexilfosfino-2'-(N,N-dimetilamino)bifenilo (0.125 eq) a una temperatura
adecuada, tal como 120°C por irradiacién de microondas; o como alternativa,
el procedimiento a) se puede realizar en presencia de una base adecuada tal

como carbonato de potasio y un solvente adecuado tal como DMSO a una
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temperatura adecuada, tal como entre 110 y 160°C.

Alternativamente, cuando p y g ambos representan 1, X
representa un atomo de nitrégeno, Y representa -C(Hz)- y Z representa -C(Hz)-
, N representa 1, R? representa alquilo de Cy.¢ sustituido por un grupo hidroxilo
(v.gr., -CH;-OH), el procedimiento (a) se puede realizar sobre el derivado en
donde el grupo hidroxilo de R? es protegido como un derivado de O-TBDMS,

en un solvente adecuado tal como tclueno, en presencia de un catalizador

-adecuado tal como bis-tri-ter-butilfosfinopaladio, una base adecuada tal como

hidroxido de sodio acuoso y un catalizador de transferencia de fase adecuado
tal como cloruro de cetiltrimetilamonio acuoso a una temperatura tal como 80-
95°C. Este procedimiento puede ser seguide por remocion del grupo protector
de TBDMS usando fluoruro de tetrabutilamonio en un solvente adecuado tal
como THF, o acido clorhidrico en un solvente adecuado tal como metanol.
Alternativamente, cuando p y g ambos representan 1, X
representa nitrégeno, Y representa -(C(Hj)-)2, Z representa un atomo de
oxigeno, -S(Oz)- o -N(R?), n representa 1 y R? representa alquilo de Cqs
sustituido por un grupo hidroxilo (v.gr., -CH»-OH) el procedimiento (a) se
puede realizar sobre el derivado en donde el grupo hidroxilo de R? es
protegido como un derivado de O-TBDMS en un solvente adecuado tal como
tolueno, en presencia de un catalizador adecuado tal como bis-tri -ter-
butilfosfinopaladio, una base adecuada tal como hidréxido de sodio acuoso y
un catalizador de transferencia de fase adecuado tal como cloruro de

hexadeciltrimetilamonio acuoso a una temperatura tal como 80-95°C. Este



procedimiento puede ser seguido por remocion del grupo protector de TBDMS
usando fluoruro de tetrabutilamonio en un solvente adecuado tal como THF, o
acido clorhidrico en un solvente adecuado tal como metanol.

Alternativamente, cuando p y g ambos representan 1, X
representa nitrogeno, Y representa -(C(H3z)-)2,.Z representa un atomo de
oxigeno o -N(R?), n representa 1 y R? representa alquilo de Cis 0
halogenoalquilo de Ci.g, el procedimiento (a) se puede realizar en un solvente
adecuado tal como tolueno, en presencia de un catalizador adecuado tal como
bis-tri -ter-butilfosfinopaladio, una base adecuada tal como hidrdxido de sodio
acuoso y un catalizador de transferencia de fase adecuado tal como cloruro
de hexadeciltrimetilamonio acuoso a una temperatura tal como 80-95°C.

Alternativamente, cuando p y q ambos representan 1, X
representa nitrégeno, Y representa -(C(Hz)-)2, Z representa -N(RZ), n
representa 0, m representa 1, y R' representa -CH,-OH el procedimiento (a)
se puede realizar en presencia de una base adecuada tal como carbonato de
potasio y un solvente adecuado tal como DMSO a una temperatura adecuada,
tal como 150°C.

Cuando p y q ambos representan 1, X representa un atomo de
nitrégeno, Y representa (-C(H2)-); y Z representa un atomo de oxigeno o
cuando p y g ambos representan 1, X representa un atomo de nitrégeno, Y
representa -S(03)- y Z representa -C(H»)-, 0 cuando p representa 1, g
representa 2, X representa un atomo de nitrégeno, Y representa -C(Hyp)- y Z

representa -C(Hz)-, o cuando p representa 2, q representa 1, X representa un
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atomo de nitrogeno, Y representa -C{H,)-, Z representa -C(H)-, n representa
1y R? representa =0, el procedimiento (a) se puede realizar tipicamente en
presencia de una base adecuada tal como carbonato de potasio, un promotor
de reéccic’m adecuado ftal como yoduro de cobre en un solvente adecuado tal
como DMSO a una temperatura adecuada tal como 150°C por irradiacion de
microondas.

Cuando p representa 1, q representa 1, X representa un atomo
de nitrogeno, Y representa -C(H3)-, Z representa -C(H3)-, n representa 1y R?
representa =0, el procedimiento (a) se puede realizar tipicamente en
presencia de N,N'-dimetiletilendiamina, una base adecuada tal como
carbonato de cesic, un promotor de reaccion adecuado tal como yoduro de
cobre en un solvente adecuado tal como dioxano, a una temperatura
adecuada tal como 80-120°C.

Cuando p y g ambos representan 1, m y n ambos representan 0,
X representa un atomo de nitrogeno, Y representa (-C(H2)-)2 y Z representa
NH, el procedimiento (a) se puede realizar en presencia de una base
adecuada vtal como carbonato de potasio y un sclvente adecuado tal como
DMSO a una temperatura adecuada, tal como 130°C.

En el procedimiento (b), ejemplos de grupos protectores y el
medio para su remocidén se pueden encontrar en T. W. Greene 'Protective
Groups in Organic Synthesis' (J. Wiley and Sons, 1991). Grupos protectores
de amina adecuados incluyen sulfonilo (v.gr., tosilo), acilo (v.gr., acetilo,

2' 2' 2'-tricloroetoxicarbonilo,  benciloxicarbonilo o  t-butoxicarbonilo) vy
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ariloalquito (v.gr., bencilo), que pueden ser removidos por hidrélisis (v.gr.,
usando un acido tal como acido clorhidrico en dioxano o acido trifluoroacético
en diclorometano) o reductivamente (v.gr., hidrogenélisis de un grupo bencilo
o remocion reductiva de un grupo 2',2',2'-tricloroetoxicarbonilo usando zinc en
acido acético) segun sea apropiado. Otros grupos protectores de amina
adecuados incluyen trifluoroacetilo (-COCF3) que pueden ser removidos por
hidrolisis catalizada por base o un grupo bencilo unido a resina de fase soélida,
tal como un grupo 2,6-dimetoxibencilo unido a resina de Merrifield (enlazador
de Eilman), que puede ser removido por hidrdlisis catalizada por acido, por
ejemplo con acido trifluoroacético.

El procedimiento (c) se puede realizar usando procedimientos de
interconversién convencionales tales como epimerizacién, oxidacion,
reduccion, alquilacion, substitucion aromatica nucleofilica o electrofilica,
hidrélisis de éster, formacion de enlace de amida o reacciones de
acoplamiento mediadas por metal de transicion. Ejemplos de reacciones de
acoplamiento mediadas por metal de transicion Gtiles como procedimientos de
interconversién incluyen los siguientes: reacciones de acoplamiento
catalizadas por paladio entre electréfilos organicos, tales como halogenuros
de arilo, y reactivos organometalicos, por ejemplo acidos borénicos
(reacciones de acoplamiento cruzado de Suzuki), reacciones de afinacién y
amidacion catalizadas por paladio entre electréfilos organicos, tales como
halogenuros de arilo, y nucledfilos, tales como aminas y amidas; reacciones

de amidacion catalizadas por cobre entre electréfilos organicos (tales como
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halogenuros de arilo) y nucledfilos tales como amidas; y reacciones de
acoplamiento catalizadas por cobre entre fenoles y acidos borénicos.

Por ejemplo, compuestos de la formula (1) en donde p y g ambos
representan 1, m y n ambos representan 0, X representa un atomo de
nitrogeno, Y representa (-C(Ha)-)2, Z representa N(R?), y R? representa COR’
se pueden preparar a partir de compuestos de la formula (1) en donde p y q
ambos representan 1, m y n ambos representan 0, X representa un atomo de
nitrogeno, Y representa (-C(H2)-)2 y Z representa NH, mediante acilacion
usando el cloruro acido apropiado, en presencia de una base adecuada, tal
como trietilamina, en un solvente adecuado, tal como diclorcmetano. De
manera similar, los compuestos de la formula (I) en donde p y g ambos
representan 1, m y n ambos representan 0, X representa un atomo de
nitrégeno, Y representa (-C(Hz)-)., Z representa N(R?), y R? representa SO,R’
se pueden preparara a partir de compuestos de la formula (I) en donde p y q
ambos representan 1, m y n ambos representan 0, X representa un atomo de
nitrogeno, Y representa (-C(Hz)-); vy Z representa NH, mediante sulfoni'laci()n
usando el cloruro de sulfonilo apropiado en presencia de una base adecuada,
tal coma trietilamina, en un solvente adecuado, tal como diclorometano. Los
compuestos de la férmula (l) en donde p y q ambos representan 1, m y n
ambos representan 0, X representa un atomo de nitrbgeno, Y representa (-
C(H,)-)2, Z representa N(R%), y R® representa alquilo de Cis, se pueden
preparar a partir de compuestos de la formula (I) en donde p y q ambos

representan 1, m y n ambos representan 0, X representa un atomo de
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nitrégeno, Y representa (-C(H;)-); y Z representa NH, mediante alquilacion
reductiva utilizando el aldehido apropiado en un solvente adecuado, tal como |
acetonitrilo, seguido por tratamiento con triacetoxiborohidruro de sodio. Los
compuestos de la féormula () en donde p y q ambos representan 1, m
representa 0, n representa 1, R? representa alquilo de C1-5-O-a|qui|p de Ci16, X
representa un atomo de nitrogeno, Y representa (-C(H)-)2, Z representa -
S(0),-, se pueden preparar a partir de compuestos de la formula (I) en donde
p y g ambos representan 1, m representa 0, n representa 1, R? representa
sustituido por un grupo hidroxilo, X representa un atomo de nitrégeno, Y
representa (-C(Hz)-)2 , y Z representa -S(O), mediante alquilacién utilizando
un halogenuro de alquilo adecuado en presencia de una base, tal como
hidruro de sodio, en un solvente adecuado tal como THF.

Los compuestos de la formula (lIl) se pueden preparar de
conformidad con la metodologia provista en WO 2005/002577.

Los compuestos de la férmula (lll} en donde p y g ambos
representan 1, m y n ambos representan 0, X representa un atomo de
nitrogeno, Y representa -S(O;)- y Z representa -C(H;)- se pueden preparar de

conformidad con el siguiente esquema:

! 1

N P~
Paso (i) [ Paso {ii) Nﬂ Paso (iii) N/\ o

FI"
N
- - _— NSO N, .7
Ml A e, e,
{Iv}

O=?=o 0..0 (V1) . (e

en donde P' representa un grupo protector adecuado tal como



27

Boc.

El paso (i) tipicamente comprende hacer reaccionar un
compuesto de la formula (1V) con cloruro de metansulfonilo en presencia de
un solvente adecuado tal como diclorometanc y una base adecuada tal como
trietilamina.

El paso (i) tipicamente comprende hacer reaccionar un
compuesto de la férmula (V) con sec-butil-litio en presencia de un solvente
adecuado tal como tetrahidrofurano.

El paso (i) tipicamente comprende una reaccién de
desproteccién, por ejemplo, cuando P’ representa Boc dicha reaccion de
desproteccion tipicamente puede comprender hacer reaccionar un compuesto
de la formula (V1) con una mezcla de diclorometano y acido trifluoroacético.

Los compuestos de la féormula (lll) en dvonde p y q ambos
representan 1, m representa 0, n representa 1, R? representa =0, X representa
un atomo de nitrégeno, Y representa -C(Hy)- y Z representa -C(H;)- se pueden

preparar de conformidad con el siguiente esquema:

SN
O"‘\\o Paso (i) Q N">coome Paso (i) q"\N
N - —_— »J
=0 0
p? HN">coome P 0
(Vi) (Vi) iy

en donde P? representa un grupo protector adecuado tal como t-
butoxi.
El pasc (i) tipicamente comprende reaccion en presencia de

triacetoxiborohidruro de sodio y un acido adecuado, tal como acido clorhidrico.
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El paso (ii) tipicamente comprende una reaccién de
desproteccion, por ejemplo, cuando P? representa t-butoxi dicha reaccion de
desproteccion tipicamente puede comprender hacer reaccionar un compuesto
de fa formula (VIII) con una mezcla de diclorometano y acido trifluoroacético,
seguido por purificacion sobre un cartucho de silice SCX (intercambio
cationico fuerte) y calentamiento de las fracciones metabdlicas basicas a una
temperatura adecuada, tal como 40°C.

Los compuestos de la formula (lll) en donde p y g ambos
representan 1, m representa 0, n representa 1, R? representa =0, X representa
un atomo de nitroégeno, Y representa -C(Hy)- y Z representa - C(H;)- también

se pueden preparar de conformidad con el siguiente esquema:

H H Q H
(%NH Paso (i) Ol/\N/u\I Paso (ii) OI/\NH
N 2 —_— N H _— N
? )\ F4 “ \”&
o7 P - M _cl o”™p o

(%) (X) (ny

en donde P? representa un grupo protector adecuado tal como t-
butoxi.
El paso (i} tipicamente comprende reaccidén con cloruro de

cloroacetilo en presencia de una base adecuada tal como N,N-

.diisopropiletilamina en diclorometano.

El paso (i) tipicamente comprende una reaccién de
desproteccion, por ejemplo, cuando P? representa t-butoxi dicha reaccién de

desproteccién tipicamente puede comprender hacer reaccionar un compuesto
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de la formula (X) con una mezcla de diclorometano y acido trifluorcacético,

seguido por purificacidon sobre un cartucho de silice SCX (intercambio

cationico fuerte) y calentamiento del intermediario resultante con una base tal

como carbonato de sodio en acetonitrilo a una temperatura adecuada, tal
como 60°C.

Los compuestos de la formula (1) en donde p representa 1, q

representa 2, m representa 0, n representa 1, R? representa =0, X representa

un atomo de nitrégeno, Y representa -C(H)- y Z representa -C(Hz)-, 0 en
donde p representa 1, q representa 2, m y n ambos representan 0, X
representa un atomo de nitrégeno, Y representa -C(Hz)- y Z representa -C(Hz)-

se pueden preparar de conformidad con el siguiente esquema:

N Paso (i) Paso (ii)
CIH
0OHC " NHP? MeO ° gM Jo
MeO e
X NHP H,N
(X1
.. (X1 —
Paso (jii) 1
Paso (iv)
C\N C‘N 0
H H
{nne (i)

en donde P* representa un grupo protector adecuado tal como

Boc.

El paso (i) tipicamente comprende reaccidon con (2-
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oxoetil)carbamato de 1,1-dimetiletilo en presencia de triacetoxiborohidruro de
sodio en un solvente adecuado tal como 1,2-dicloroetano.

El paso (i) tipicamente comprende una reaccidon de
desproteccién, por ejemplo, cuando P® representa Boc, dicha reaccion de
desproteccién tipicamente puede comprender hacer reaccionar un compuesto
de la formula (XII) con &cido trifluoroacético en diclorometano, y después
purificar el producto sobre un cartucho de silice SCX (intercambio catidnico
fuerte).

El paso (iii) tipicamente comprende calentar el intermediario
desprotegido previo en un solvente adecuado tal como acetonitrilo a una
temperatura adecuada, tal como 60°C.

El paso (iv) tipicamente comprende el uso de solucidn de

.complejo de borano-tetrahidrofurano a una temperatura adecuada, tal como

0°C, seguido por tratamiento con un acido acuoso, tal como acido clorhidrico,
y purificacion sobre un cartucho de silice SCX (intercambio cationico fuerte).
Los compuestos de la férmula (Ill) en donde p y q ambos
representan 1, m representa Oy n representa 1, R? representa =0, X
representa un atomo de nitrégeno, Y representa (-C(H)-}2 y Z representa un
atomo de oxigeno se pueden preparar de conformidad con el siguiente

esquema:
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[z]YO P_ai"_g ( Lf [ ]Y Paso(n) [ on ) [ ]\f(XVII)
L by TMSCHN, N

P P OMe P* OCH 2S1(CH,), XV OMe OCH,Si(CH,),
(XV) {(XVIp (Xvip
Paso i) | OHC” “NHP®
o]
[ :I\( Paso(v)[ j\f [ ]Y Paso (Iv) [ j\f j\fo
NH OMe \ OCH s:((:Ha)a OMe OCH,Si(CH,),
(e NHZ NH, NHF’ NHPs
{XIXp (XIX)° XV (Xviine

en donde P* y P® representan un grupo protector adecuado tal
como Boc.

El paso (i) tipicamente comprende hacer reaccionar un
compuesto de ta féormula (XV) con una solucién de trimetilsililo-diazometano a
temperatura ambiente.

El paso (i) tipicamente comprende una reaccién de
desproteccién, por ejemplo, cuando P* representa Boc, dicha reaccién de
desproteccion tipicamente puede comprender hacer reaccionar los
compuestos de las formulas (XVI)? y (XVI)® con acido trifluoroacético en
diclorometano.

El paso (i) tipicamente comprende hacer reaccionar los
compuestos de las formulas (XVM)® y (XVII® con N-boc-2-aminoacetaldehido
en presencia de triacetoxiborohidruro de sodio en un solvente adecuado tal
como 1,2-dicloroetano.

El paso (iv) tipicamente comprende una reaccion de

desproteccion, por ejemplo, cuando P® representa Boc, dicha reaccion de
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desproteccion tipicamente puede comprender hacer reaccionar |os
compuestos de las formulas (XVIIN? y (XVIII)® con acido trifluoroacético en
diclorometano, seguido por purificacidn sobre un cartucho de silice SCX
(intercambio cationico fuerte).

El paso (v) tipicamente comprende calentar a una temperatura
adecuada tal como 40°C los compuestos de las formulas (XIX)? y (XIX)® en un
solvente adecuado tal como metanol.

Los compuestos de la formula (lll} en dcende p y g ambos
representan 1, m y n ambos representan O, X representa un atomo de
nitrodgenc, Y representa (-C(Hz)-)2 y Z representa -S(O3)- se pueden preparar

de conformidad con el siguiente esquema:

o o 0 o O
SM o=s*§/l( o=sv

‘ L OMe OMe
K,-N OMe  paso i) N‘pe Paso (ii) K’H

pS — - . (XX1)

(XX) (XX1)

Paso (iii) 1 NHP?/\CHO

@]
0 o o=3/w
Ozg’y\ Paso (v) O:S,’wj Paso (iv) K’N OMe
k, NH —~~—— \
N

(it (XXIV) (XX1)

en donde P® y P’ representan un grupo protector adecuado tal
como Boc.
El paso (i) tipicamente comprende hacer reaccionar un

compuesto de la férmula (XX) c;)n MCPBA (acido 3-cloroperbenzoico) en
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diclorometano.

El paso (i) tipicamente comprende una reaccion de
desproteccidon, por ejemplo, cuando = representa Boc, dicha reaccidn de
desproteccién tipicamente puede comprender hacer reaccionar el compuesto
de la formula (XX con acido triflucroacético en diclorometano.

El paso (iii) tipicamente comprende hacer reaccionar un
compuesto de la formula (XXII) con N-boc-2- aminoacetaldehido en presencia
de triacetoxiborohidruro de sodio en un solvente adecuado tal como 1,2-
dicloroetano.

El paso (iv) tipicamente comprende una reaccidn de
desproteccion, por ejemplo, cuando P7 representa Boc, dicha reaccion de
desproteccidn tipicamente puede comprender hacer reaccionar el compuesto
de la férmula (XXIII) con acido trifluoroacético en diclorometano seguido por
purificacion sobre un cartucho de silice SCX (intercambio catidnico fuerte).

El paso (v) tipicamente comprende hacer reaccionar un
compuesto de la formula (XXIV) con solucion de complejo de borano-
tetrahidrofurano a una temperatura adecuada, tal como 50°C, seguido por
tratamiento con un acido acuocso, tal como acido clorhidrico, y purificacién
sobre un cartucho de silice SCX (intercambio catidnico fuerte).

Los compuestos de la formula (lll) en donde p y q ambos
representan 1, n representa O, X representa un atomo de nitrégeno, Y
representa -C(Hz)-, Z representa -C(H,)-, m representa 2 y ambos grupos R’

representan fluor se pueden preparar de conformidad con el siguiente



esquema.

FF ¢ F CF
o’a/j\l Paso () Paso (i) Paso (iii)
N —> 0 -
L g 1 N N
N. ps I\/N \PB N N

(XXV)

(XXV1) (XXVIH) (e

en donde P® representa un grupo protector adecuado tal como t-
butoxicarbonilo.

El pasoc (i) tipicamente comprende reaccion con una base
adecuada tal como bis(dimetiletilsilillamida de litio en un solvente adecuado tal
como THF a una temperatura adecuada tal como -78°C, seguido por un
agente de fluoracién adecuado tal como N-fluorobencensulfonimida.

El paso (ii) tipicamente comprende wuna reaccidn de
desproteccidén, por ejemplo, cuando P® representa t-butoxi carbonilo dicha
reaccion de desproteccion tipicamente puede comprender hacer reaccionar un
compuesto de la formula (XXVI) con una mezcla de diclorometano y acido
trifluoroaceético, seguido por purificacidon sobre un cartucho de silice SCX
(intercambio catidnico fuerte).

El paso (iii) tipicamente comprende hacer reaccionar un
compuesto de la formula (XXVI) con solucion de complejo de borano-
tetrahidrofurano a una temperatura adecuada, tal como 50°C, seguido por
tratamiento con un acido acuoso, tal como acido clorhidrico, y purificacion
sobre un cartucho de silice SCX (intercambio catiénico fuerte).

Los compuestos de la formula (lll) en donde p y g ambos
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representan 1, m representa 0, X representa un atomo de nitrégeno, Y y Z
ambos representan -C(Ha)-, n representa 1y R? representa halogenoalquilo de

Cis (v.gr., fluoroetilo) se pueden preparar de conformidad con el siguiente

esquema:
Paso (i) Paso (ii)
N —_—- N —_— N
%N\Pa &N\pg ‘j/N
HO F F
(XXVIITY (XXiX) (e
en donde P° representa un grupo protector adecuado tal como
bencilo.

El paso (i) tipicamente comprende reaccién con un agente de
fluoracion tal como DAST (trifluoruro de (dietilamino)azufre) en un solvente
adecuado tal como diclorometano a una temperatura adecuada tal como
temperatura ambiente.

E! paso (i) tipicamente comprende wuna reacciéon de
desproteccién, por ejemplo, cuando P? representa bencilo dicha reaccion de
desproteccion tipicamente puede comprender hacer reaccionar un compuesto
de la formula (XXIX) con hidrégeno en presencia de un catalizador adecuado
tal como paladio sobre carbon, seguido por purificacién sobre un cartucho de
silice SCX (intercambio catidnico fuerte).

Los compuestos de la formula (1) en donde p representa Oq q
representa 1, m representa 0, n representa 1, R? representa =0, X representa

un atomo de nitrogeno y Y y Z ambos represéntan -C(H3)-, se pueden
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preparar de conformidad con el siguiente esquema:

L N s N
~ [ (o] (R'), F',m N N
N N __..Paso @ =~ | 0 (R®),
RJ | R: Rs AN N
[N]\ ,
LT} 3 | 4 Rs
o NH, R R (XXX1)
(XXX) lPaso (ii)

N
PN : |
Ny | o R, Paso (i) Na_N o ®")
o] N I s
N X
R? | Rr* R® |

R3 | R‘1 Rs
(y (XXXl

en donde L’, R® R* R® R®y s son como se definié antes y P'°
representa un grupo residual adecuado tal como Boc.

El paso (i) tipicamente comprende reaccién con 2-(aminometilo)-
1-pirrolidincarboxilato de 1,1-dimetiletilo en un solvente adecuado tal como
DMSOC en presencia de una base adecuada tal como carbonato de potasio a
una temperatura adecuada tal como 180°C bajo irradiacion de microondas.

Ei paso (i) tipicamente comprende una reaccidon de
desproteccion, por ejemplo, cuando P'® representa Boc dicha reaccion de
desproteccién tipicamente puede comprender hacer reaccionar un compuesto'
de la formula (-) con una mezcla de diclorometano y acido trifluoroacético,
seguido por purificacidn sobre un cartucho de silice SCX (intercambio
cationico fuerte).

El paso (ii) tipicamente comprende hacer reaccionar un
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compuesto de la férmula (XXXI) con trifosgeno en presencia de una base
adecuada tal como trietilamina a una temperatura adecuada tal como
temperatura ambiente.

Los compuestos de la formula () en donde p y g ambos
representan 1, m representa 0, n representa 1, R? representa -CONH;, CO:H
o CO,Et, X representa un atomo de nitrégeno y Y y Z ambos representan -

C(H»)- se pueden preparar de conformidad con el siguiente esquema:

1 , N N
N (\ N
N - R o) N
RJ | R. RS N M R; | Ra 5
iy RO (XXX

en donde L', R® R* R® R®y s son como se defini6 antes y R
representa NH,, OH o OEt.

El paso (i) tipicamente comprende reaccion con acido
octahidropirrolo[1,2-a]pirazino-3-carboxilico, amida o éster en presencia de
una base adecuada tal como trietilamina a una temperatura adecuada tal
como 150°C.

Los compuestos de la formula (lll) en donde p y q ambos
representan 1, X representa nitrégeno, Y representa -(C(HzH2, Z representa
un atomo de oxigeno, m representa 0, n representa 1 y R? representa Ci
alquilo sustituido por un grupo hidroxilo, protegido como el derivado de

TBDMS, se pueden preparar de conformidad con el siguiente esquema:
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0
[O Paso (i [ 0 Paso (ii) j\(o
N N

i }\/N
HTNY“\OMe Boc © 0 *

OH
(XV) (V) (XXXIV)
(XXXVI)
l Paso (iii)

0
[O Paso (iv)
N N
LN

= ~
SOTBDMS OH

(M1)x

El paso (i) tipicamente comprende reaccion del acido carboxilico
(XV) con la amina de la formula (XXXV) en un solvente adecuado, tal como
diclorometano, en presencia de un reactivo de acoplamiento adecuado tal
como tetrafluoroborato de O-benzotriazol-1-it-N,N N',N-tetrametiluronio (TBTU)
y una base adecuada, tal como diisopropiletilamina a una temperatura
adecuada, tal como temperatura ambiente.

El paso (ii) tipicamente comprende desproteccion de (XXXIV)
usando un reactivo adecuado tal como acido trifluoroacético, seguido por
purificacion sobre un cartucho de silice SCX (intercambio catidnico fuerte) y
ciclizacién subsecuente a una temperatura adecuada, tal como 50°C.

El paso (iii) tipicamente comprende reduccion de (XXXVI)

usando un agente reductor adecuado tal como BH3;-THF a una temperatura
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adecuada tal como reflujo.

El paso (iv) tipicamente comprende reaccién de (llI)* con cloruro
de ter-butildimetilsillo (TBDMSCI) en un solvente adecuado, tal como
diclorometano, en presencia de una base adecuada, tal como trietilamina a
una temperatura adecuada, tal como temperatura ambiente.

Los compuestos de la formula (I'l) en donde p y q ambos
representan 1, X representa nitrégeno, Y representa -(C(Hz)-)2, Z representa
un atomoe de oxigeno, m representa 0, n representa 1y R? representa Cig
alguilo se pueden preparar de una manera analoga a la descrita
anteriormente, empezando a partir de la amina apropiada en lugar del de la
formula (XXXV) anterior.

Los compuestos de la férmula (lll) en donde p y g ambos
representan 1, X representa nitrogeno, Y representa -(C(H;H,, Z representa -
N(R%)-, m representa 0, n representa 1y R? representa C.s alquilo sustituido
por un grupo hidroxilo, protegido como el derivado de TBDMS, se pueden
preparar de una manera analoga a la descrita anteriormente cuando Z
representa un atomo de oxigeno, empezando a partir del acido carboxilico
correspondiente en donde Z representa N-P"' y P'' representa un grupo
protector adecuado tal como Boc. Los compuestos de la formula (lll) en donde
R? es alquilo de Cq, alcoxi de Cqg, -COR’ 0 -SO;R’ se pueden derivar de los
compuestos de la formula (111} cuando R? es hidrégeno en cualquier punto en
la secuencia sintética, por ejemplo después del paso .(iv), mediante

desprotonacion utilizando una base adecuada tal como trietilamina seguida
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por reaccion del anion resultante con R*L?, en donde L? es un grupo residual
adecuado tal como haldégeno, bajo condiciones estandares, descritas en
muchos textos de quimica organica estandares, tales como 'March's
Advanced Organic Chemistry: Reactions, Mechanisms ‘and Structure’ de
Michael B. Smith y Jerry March, quinta edicion (Wiley, 2001 ), incorporada
aqui por referencia.

Los compuestos de la férmula (lll) en donde p y q ambos
representan 1, X representa nitrogeno, Y representa -(C(Hz)-)z, Z representa -
N(R?)-, m representa 0, n representa 1 y R’ representa alquilo de Ci., se
pueden preparar de una manera analoga a la descrita anteriormente cuando Z
representa un atomo de oxigeno, empezando a partir del acido carboxilico
correspondiente, en donde Z representa N-P'' y P"" representan un grupo
protector adecuado tal como Boc, y [a amina apropiada en lugar de la de la
formula (XXXV) anterior. Los compuestos de la férmula (Ill} en donde R? es
alquilo de Cig, alcoxi de Cis, -COR’ o -SO,R” se pueden derivar de los
compuestos de la farmula (l11l) cuando R* es hidrégeno en cualquier punto en
la secuencia sintética mediante la desprotonacion utilizando una base
adecuada tal como trietilamina seguida por reaccion del anion resuitante con
R-L?, en donde L? es un grupo residual adecuado tal como halogeno, bajo
condiciones estandares, descrito en cualesquiera de muchos textos de
quimica organica estandares, tales como 'March's Advanced Organic
Chemistry: Reactions, Mechanisms and Structure' de Michael B. Smith y Jerry

March, quinta edicion (Wiley, 2001}, incorporada aqui por referencia.



41

Los compuestos de la formula (Ill) en donde p y q ambos
representan 1, X representa nitrégeno, Y representa -(C(HzH., Z representa -
S(0,)-, n representa 1 y R? representa Ci alquilo sustituido por un grupo |

hidroxilo, protegido como el derivado de TBDMS, se pueden preparar de

wn

conformidad con el siguiente esquema:

[S% Paso (i) Sjﬁr 0 Paso (i) ]\fo
N N
OH o} OMe

N N
E|3 5 HzNw\)j\OMe éoc 0 ; N
” Ho Son o <
OH
(XXXVII)
» {XXXVII {(XXXV) (XXXIX)
lPaso(iii)

Ke 0. .0
s

0, 0..0
Paso (V) ( Paso (IV) .
[ ]\ s o

-\OTBDMS “on “OH
(npm (AXXX)
El paso (i) tipicamente comprende reaccion del acido carboxilico
(XXXVH) con la amina de la férmula (XXXV) en un solvente adecuado, tat
como diclorometano, en presencia de un reactivo de acoplamiento adecuado
20 tal como tetrafluoroborato de O-benzotriazol-1-il-N,N,N',N'-tetrametiluronio

(TBTU) y una base adecuada, tal como diisopropiletilamina a una temperatura

adecuada, tal como temperatura ambiente.

El paso. (ii) tipicamente comprende desproteccion de (XXXVIII)
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usando un reactivo adecuado tal como acideo trifluoroacético, seguido por
purificacion sobre un cartucho de silice SCX (intercambio cationico fuerte) y
ciclizacidon subsecuente bajo condiciones estables, tales como irradiacion de
microondas.

El paso (iii) tipicamente comprende oxidacion de (XXXIX)
utiizando un agente oxidante adecuado tal como acido 3-cloroperoxibenzoico
(m-CPBA), en un solvente adecuado tal como diclorometanc, a una
temperatura adecuada, tal como temperatura ambiente.

El paso (iv) tipicamente comprende reduccion de (XXXX) usando
un agente reductor adecuado tal como BH3-THF a una temperatura adecuada
tal como reflujo.

El paso (v) tipicamente comprende reaccioén de (II1)™ con cloruro
de ter-butildimetilsillo (TBDMSCI) en un solvente adecuado, tal como
diclorormetano, en presencia de una base adecuada, tal como trietilamina a
una temperatura adecuada, tal como temperatura ambiente.

Los compuestos de la formula (IIl) en donde p y g ambos
representan 1, m representa 0, n representa 1, R? representa =0, X representa
un atomo de nitrogeno, Y representa (-C(Hz)-)2 y £ representa NH se pueden
preparar de conformidad con el siguiente esquema:

12\

M He w _Paso (i M

Paso (i)

NHP” (it
(XXXX1)
(XXXXI)
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en donde P'? representa un grupo protector adecuado tal como
Boc.

El paso (i) tipicamente comprende hacer reaccionar un
compuesto de la formula (XXXXI) con N-boc-2-aminoacetaldehido en
presencia de triacetoxiborohidruro de sodio en un solvente adecuado tal como
1,2-dicloroetano.

El paso (i) tipicamente comprende una reaccion de
desproteccion, por ejemplo, cuando P'? representa Boc, dicha reaccion de
desproteccidn tipicamente puede comprender hacer reaccionar el compuesto
de la formula (XXXXII) con acido trifluoroacético en diclorometano seguido por
purificacion sobre un cartucho de silice SCX (intercambio catidnico fuerte),
sequido por ciclizacion.

Los compuestos de la férmula (lll) en donde p y q ambos
representan 1, m y n ambos representan 0, X representa un atomo de
nitrégeno, Y representa (-C(Hz)-)2 y Z representa NH se pueden preparar a
partir de compuestos de la formula ()" mediante reducciéon con un agente
reductor adecuado tal como borano-THF, a temperatura elevada, tal como
75°C, en un solvente adecuado, tal como THF. |

Los compuestos de la férmula (lil) en donde p y g ambos
representan 1, m representa 1, n representa 0, R' representa hidroxilo, X
representa un atomo de nitrégeno, Y rebresenta -C(Hy) y Z representa -C(Hy)

se pueden preparar de conformidad con el siguiente esquema:
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OH
OH OH
S Paso (i) E>——C02Me Paso (ii) ‘ : /O
COMe — N -
N N
c NH
H' He oAt }\\ )-\/
© Cl o
(XXXXV)
(XXXXNI) (XXXXIV) ,
Paso (iii)
OH
N
NH
_/

(inye

Ef paso (i) tipicamente comprende hacer reaccionar un
compuesto de la formula (XXXXHI) con cloruro de cloroacetilo en presencia de
una base adecuada, t_al como trietilamina.

El paso (ii) tipicamente comprende tratar (XXXXIV) con
amoniaco metandlico a temperatura ambiente.

El paso (iii) tipicamente comprende reduccion de Ia
dicetopiperazina de fa formula (XXXXV) con un agente reductor adecuado, tai
como LiAlH4, en un solvente adecuado, tal como THF, a temperatura
ambiente.

Los compuestos de la formula (Ill) en donde p y q ambos
representan 1, m y n ambos representan O, X representa un atomo de
nitrégeno, Y representa -C(H,), Z representa -C(Hz) y A representa CH,OH se

pueden preparar de conformidad con el siguiente esquema:
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NH,
EtOWOEl O QO
Paso (i) Paso (ii)
OEt QEL
N
+ H
o) o o
B " gr OOXXVI) Br (XXXXVII)
l Paso (iii)

OH OH 0. _OEt

CL\ Paso (v) Paso (|v) @;{O
N\\/N L/ N}\/N
o) 72\
(i =

(OXXIX) (OOXVIIN

Tipicamente, los compuestos de la formula (XXXXV!) se pueden
preparar haciendo reaccionar aminomalonato de dietilo con 1,3-
dibromopropano en presencia de etdxido de sodio, en un solvente adecuado
tal como etanol, a una temperatura elevada adecuada, tal como reflujo (paso
(i)). |

El paso tipico (ii) se puede realizar mediante reaccion de
(XXXXVI) con bromuro de bromoacetilo en presencia de una base adecuada,
tal como carbonato de potasio a 0°C.

El paso tipico (ii) implica tratamiento de (XXXXVII) con
bencilamina en un solvente adecuado, tat como acetonitrilo, a temperatura

ambiente.
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El paso tipico (iv) implica reduccian de (XXXXVIIl) usando un
agente reductor adecuado tal como LiAlH,4, en un solvente adecuado tal como
THF a temperatura elevada, tal como reflujo.

El paso tipico (v) implica desproteccién bajo condiciones
estandares, tal como tratar con formiato de amonio y paladio sobre carboén, en
un solvente adecuado tal como metanol, a una temperatura elevada, tal como
reflujo.

Los compuestos de la formula (lll) en donde p y g ambos
representan 1, m representa O, n representa 1, R? representa CH,OH, X
representa un atomo de nitrégeno, Y representa -C(H,), Z representa -C(Hz)

se pueden preparar de conformidad con el siguiente esquema:

NHP™
—_—

N
b EtO OEt
0] o
{XXXXX)
(XXXXX)
l Paso (ii)

p
(Nxﬁ aso (iii) (D\

Ho\/K/NH E‘O\H)\H/NH

0 O

(1n)s (XXXXXH)

en donde P" representa un grupo protector adecuado tal como
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benciloxicarbonilo.

El paso tipico (i) se puede realizar por reaccién de un compuesto
de la formula (XXXXX) con bromomalonato de dietilo en presencia de una
base, tal como carbonatc de potasio, en un solvente adecuado, tal como
acetonitrilo a temperatura ambiente.

El paso tipico (i) se puede realizar mediante desproteccion de
compuesto (XXXXXI) bajo condiciones estandares, tal como bagjo una
atmoésfera de hidréogeno en presencia de paladio sobre carbdn, seguido por
ciclizacion a una temperatura elevada, tal como 50°C.

El paso tipico (iii) se puede realizar mediante reduccion de la
porcion éster de (XXXXXIIl) utilizando el un agente reductor adecuado, tal
como LiBH4 en un solvente tal como THF, seguido por reduccién de la porcion
carbonilo de la amida utilizando unlreactivo adecuado, tal como BH3-THF, una
temperatura elevada, tal como refiujo.

Los compuestos de la formula (lll) en donde p y q ambos
representan 1, X representa nitrégeno, Y representa -(C(HzH,, Z representa
un atomo de oxigeno, m representa 0, n representa 1 vy R? representa
halogenoalquilo de Cy¢ se pueden preparar a partir de compuestos de la
formula (% mediante proteccién del NH secundario, por ejemplo usando un
grupo bencilo, seguido por conversidén de la porcion hidroxialquilo a una
porcion halogenoalquilo de Cis mediante tratamiento con un agente
halogenante tal como DAST f{trifluoruro de (dietilamino)azufre], seguido por

desprotecciéon bajo condiciones estandares.
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Los compuestos de la formula (I1l) en donde p representa 1, q
representa 1, m representa O¢ n representa 1, R? representa =0, X representa
un atomo de nitrégeno, Y representa -C(Hy)- y Z representa -C(H3)- se pueden

preparar de conformidad con el siguiente esquema:

OMe  pase (i) &“/OME Paso (il N
N —_— N - [
o0 H © NS0

OOCXXNI NHP™ iy

(XXXXXIV)

en donde P' representa un grupo protector adecuado tal como
Boc.

El paso tipico (i) se puede realizar mediante reaccion de
(XXXXXII) con (2-oxoetilo)carbamato de 1,1-dimetiletio en presencia de
triacetoxiborohidruro de sodio en un solvente adecuado tal como 1,2-
dicloroetano.

El paso (i) tipicémente comprende una reacciéon de
desproteccion, por ejemplo, cuando P representa Boc, dicha reaccion de
desproteccidn tipicamente puede comprender hacer reaccionar un compuesto
de la formula (XXXXXIV) con acido triflucroacético en diclorometano, y
después purificar el producto sobre un cartucho de silice SCX (intercambio
cationico fuerte). El intermediario desprotegido se puede ciclizar calentando a

una temperatura adecuada, tal como 40°C.

Los compuestos de la formula (1V), (VII), (IX), (XI), (XV), (XX),
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(XXV),  (XXVIH),  (XXX), (XXX, (XXXV), (XXXVIY.(XXXXD),  (XXXXIH), '&O

(XXXXX) y (XXXXXIl) son ya sea conocidos o se pueden preparar de
conformidad con procedimientos conocidos.

Los compuestos de la formula (l) y sus sales farmacéuticamente
aceptables tienen afinidad y son antagonistas del receptor de NK1 y NK3 y por
lo tanto se pueden usar en el tratamiento de trastornos psicéticos.

Dentro del contexto de la presente invencion, los términos que
describen las indicaciones usadas aqui se clasifican en Diagnostic and
Statistical Manual of Mental Disorders, 42. edicion, publicado por la American
Psychiatric Association (DSM-1V) y/o the International Classification of
Diseases, 10?. edicion (ICD-10). Los diversos tipos de los trastornos
mencionados aqui se contemplan como parte de la presente invencion. Los
nimeros entre corchetes después de las enfermedades listadas a
continuacion se refieren al cédigo de clasificacién en DSM-IV.

Dentro de! contexto de la presente invencion, el término
"trastorno psicotico” incluye: - esquizofrenia incluyendo los subtipos de tipo
paranoide (295.30), tipo desorganizado (295.10), tipo catatonico (295.20), tipo
indiferenciado (295.90) y tipo residual (295.60); trastorno esquizofrénico
(295.40); trastorno esquizoafectivo (295.70) incluyendo los subtipos de tipo
bipolar y tipo depresivo; trastorno de delirio (297.1) incluyendo los subtipos de
tipo erotomaniaco, tipo grandioso, tipo celoso, tipo persecucidn, tipo secmatico,
tipo mixto y tipo no especificado, trastorno psicético breve (298.8); trastorno

psicético compartido (297.3); trastorno psicético debido a una condicién
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médica general incluyendo los subtipos con delirios y con alucinaciones;
trastorno psicético inducido por sustancias incluyendo los subtipos con
delirios (293.81) y con alucinaciones (293.82); y trastornos psicéticos de otra
manera no especificados (298.9).

Los compuestos de la formula () y sales y solvatos
farmacéuticamente aceptables de los mismos también se pueden usar en el
tratamiento de los siguientes trastornos:-

Depresion y trastornos del estado de animo incluyendo episodio
depresivo mayor, episodio maniaco, episodio mixto y episodio hipomaniaco,
trastornos depresivos incluyendo trastorno depresivo mayor, trastorno
distimico (300.4), trastorno depresivo de otra manera no especificado (311);
trastornos bipolares incluyendo trastorno bipolar |, trastorno bipolar |l
(episodios depresivos mayores recurrentes con episodios hipomaniacos)
(296.89), trastorno ciclotimico (301.13) y trastorno bipolar de otra manera no
especificado (296.80); otros trastornos del estado de animo incluyendo
trastorno del estado de animo debido a una condicidn meédica general (293.83)
que incluye los subtipos con caracteristicas depresivas, con episodio similar al
depresivo mayor, con caracteristicas maniacas y con caracteristicas mixtas),
trastorno del estado de animo inducido por sustancias (incluyendo los subtipos
con caracteristicas depresivas, con caracteristicas maniacas y con
caracteristicas mixtas) y trastorno del estado de animo de otra manera no
especificado (296.90):

Los trastornos de ansiedad incluyendo ataque de panico;
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trastorno de panico incluyendo trastorno de panico sin agorafobia (300.01} y
trastorno de panico con agorafobia (300.21); agorafobia; agorafobia sin
historia de trastorno de panico (300.22), fobia especifica (300.29,
anteriormente fobia simple) incluyendo los subtipos de tipo animal, tipo de
ambiente .natural, tipo de sangre-inyeccién-lesion, tipo situacional y otro tipo),
fobia social (trastorno de ansiedad social, 300.23), trastorno obsesivo-
compulsivo (300.3), trastorno de estrés post-traumatico (309.81), trastorno de
estrés agudo (308.3), trastorno de ansiedad generalizada (300.02), trastorno
de ansiedad debida a una condicién médica general (293.84), trastorno de
ansiedad inducido por sustancias, trastorno de ansiedad por separacion
(309.21), trastornos de ajuste con ansiedad (309.24) y trastorno de ansiedad
de otra manera no especificado (300.00):

Trastornos relacionados con sustancias incluyendo trastornos de
usos de sustancias tales como dependencia de sustancias, Anhelo de
sustancias y abuso de sustancias; trastornos inducidos por sustancias tales
como intoxicacion por sustancias, abstinencia a sustancias, delirio inducido
por sustancias, demencia persistente inducida por sustancias, trastorno
amnésico persistente inducido por sustancias, trastorno psicotico inducido por
sustancias, trastorno del estado de animo inducido por sustancias, trastorno
de ansiedad inducido por sustancias, disfuncién sexual inducida por
sustancias, trastorno del suefio inducido por sustancias y trastorno de
percepcion persistente alucindgeno (retrospeccion); trastornos relacionados

con alcohol tales como dependencia del alcohol (303.90), abuso del alcohol



10

52

(305.00), intoxicacion por alcohol (303.00), abstinencia al alcohol (291.81),
delirio por intoxicacién con alcohal, delirio por abstinencia al alcohol, demencia
persistente inducida por alcohol, trastorno amnésico persistente inducido por
alcohol, trastorno psicético inducido por alcohol, trastorno del estado de animo
inducido por alcohol, trastorno de ansiedad inducido por alcohol, disfuncién
sexual inducida por alcohol, trastorno del suefio inducido por alcohol y
trastorno relacionado con alcohol de otra manera no especificado (291.9),
trastornos relacionados con anfetaminas (o simitares a anfetaminas) tales
como dependencia de anfetaminas (304.40), abuso de anfetaminas (305.70),
intoxicaciéon por anfetaminas (292.89), abstinencia a anfetaminas (292.0),
delirio por intoxicacién con anfetaminas, trastorno psicético inducido por
anfetaminas, trastorno del estado de animo inducido por anfetaminas,
trastorno de ansiedad inducido por anfetaminas, disfuncion sexual inducida
por anfetaminas, trastorno del suefo inducido por anfetaminas y trastorno
relacionado con anfetaminas de otra manera no especificado (292.9),
trastornos relacionados con cafeina tales como intoxicacién por cafeina
(305.90), trastorno de ansiedad inducido por cafeina, trastorno del sueno
inducido por cafeina y trastorno relacionado con cafeina de otra manera no
especificado (292.9); trastornos relacionados con Cannabis tales como
dependencia de Cannabis (304.30), abuso de Cannabis (305.20), intoxicacion
por Cannabis (292.89), delirio por intoxicacidon con Cannabis, trastorno
psicético inducido por Cannabis, trastorno de ansiedad inducido por Cannabis

y trastorno relacionado con Cannabis de otra manera no especificado (292.9),
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trastornos relacionados con cocaina tales como dependencia de cocaina
(304.20), abuso de cocaina (305.60), intoxicacion por cocaina (292.89),
abstinencia a cocaina (292.0), delirio por intoxicacion con cocaina, trastorno
psicotico inducido por cocaina, trastorno del estado de animo inducido por
cocaina, trastorno de ansiedad inducido por cocaina, disfunciébn sexual
inducida por cocaina, trastorno del suefio inducido por cocaina y trastorno
relacionado con cocaina de otra manera no especificado (292.9); trastornos
relacionados con alucinégenos tales como dependencia de alucindgenos
(304.50), abuso de alucinogenos (305.30), intoxicacion por alucinégenos
(292.89), trastorno de percepcion persistente de alucinégenos (retrospeccion)
(292.89), delirio por intoxicacién con alucindgenos, trastornq psicotico inducido
por alucindégenos, trastorno del estado de animo inducido por alucindgenos,
trastorno de ansiedad inducido por alucindégenos y trastornc relacionado con
alucinégencs de otra manera no especificado (292.9); trastornos relacionados
con inhalantes tales como dependencia de inhalantes (304.60), abuso de
inhatantes  (305.90), intoxicacion por inhalantes (292.89), delirio por
intoxicacién con inhalantes, demencia persistente inducida por inhalantes,
trastorno psicético inducido por inhalantes, trastorno del estado de animo
inducido por inhalantes, trastorno de ansiedad inducido por inhalantes y
trastorno retacionado con inhalantes de otra manera no especificado (292.9),
trastornos relacionados con nicotina tales como dependencia de nicotina
(305.1), abuso de nicotina (292.0) y trastorno relacionado con nicotina de otra

manera no especificado (292.9); trastornos relacionados con opioides tales
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como dependencia de opioides (304.00), abuso de opiocides (305.50),
intoxicacion por opioides (292.89), abstinencia a opioides (292.0), delirio por
intoxicacién con opioides, trastorno psicético inducido por opioides, trastorno
del estado de animo inducido por opioides, disfuncién sexual inducida por
opioides, trastorno del suefio inducido por opioides y trastorno relacionado con
opioides de otra manera no especificado (292.9); trastornos relacionados con
fenciclidina (o similar a fencic_lidina) tales como dependencia de fenciclidina
(304.60), abuso de fenciclidina (305.90), intoxicacién por fenciclidina (292.89),
delirio por intoxicacion con fenciclidina, trastorno psicético inducido por
fenciclidina, trastorno del estado de animo inducido por fenciclidina, trastorno
de ansiedad inducido por fenciclidina y trastorno relacionado con fenciclidina
de otra manera no especificado (292.9),; trastornos relacionados con sedantes,
hipnéticos o ansicliticos tales como sedantes, dependencia de hipndticos o
ansioliticos (304.10), abuso de sedantes, hipnéticos o ansioliticos (305.40),
intoxicacion por sedantes, hipnéticos o ansioliticos (292.89), abstinencia a
sedantes, hipnoéticos o ansioliticos (292.0), delirio por intoxicacion co
sedantes, hipnéticos o ansioliticos, delirio por abstinencia a sedantes,
hipnéticos o ansiolitiéos, demencia persistencia por sedantes, hipnéticos o
ansioliticos, trastorno amnésico persistente por sedantes, hipndticos o
ansioliticos, trastorno psicético inducido por sedantes, hipnéticos o
ansioliticos, trastorno del estado de animo inducido por sedantes, hipnéticos o
ansioliticos, trastorno de ansiedad inducido por sedantes, hipndticos o

ansioliticos, disfuncion sexual inducida por sedantes, hipnéticos o ansioliticos,



55

trastorno del suefio inducido por sedantes, hipnéticos o ansioliticos y trastorno
relacionado con sedantes, hipnoticos o ansioliticos de otra manera no
especificado (292.9); trastornos retacionados con polisustancias tales como
dependencia de polisustancias (304.80); y otros trastornos relacionados con
sustancias (o desconocidos) tales como esteroides anabdlicos, inhalantes de
nitrato y oxido nitrico:

Los trastornos del suefo incluyendo trastornos del suefic
primarios tales como Disomnias tal como insomnio primario (307.42),
hipersomnio primario (307.44), narcolepsia (347), trastornos del suefic
relacionados con la respiracion (780.59), trastornos del sueno relacionados
con el ritmo circadiano (307.45) y Disomnia de otra manera no especificado
(307.47); trastornos del suefio primarios tal como Parasomnias tal como
trastorno de pesadillas (307.47), trastornos de terror en los suenos (307.46),
trastorno de sonambulismo (307.46) y Parasomnia de otra manera no
especificado (307.47); trastornos del suefio relacionados con otro trastorno
mental tal como insomnio relacionado con otro trastorno mental (307.42) e
hipersomnia relacionada con otro trastorno mental (307.44); trastorno del
suefo debido a condicidbn meédica general, en particular perturbaciones del
sﬁeﬁo asociadas con enfermedades tales como trastornos neurclogicos, dolor
neuropatico, sindrome de piernas sin descanso, enfermedades cardiacas y
pulmonares; y trastorno del suefio inducido por sustancias incluyendo los
subtipos de tipo de insomnio, tipo de hipersomnia, tipo de parasomnia y tipo

mixto; apnea de suefio y sindrome de desarreglo psicofisico:
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Trastornos de la alimentaciéon tales como anorexia nerviosa
(307.1) incluyendo los subtipos de tipo restrictivo y tipo atracdn/purga; bulimia
nerviosa (307.51) incluyendo los subtipos de tipo purga y tipc que no es
purga; obesidad, trastorno de alimentacién compulsiva; trastorno de atracén; y
trastorno de alimentacion de otra manera no especificado (307.50):

Trastornos de espectro de autismo incluyendo trastorno autistico
(299.00), trastorno de Asperger (299.80), trastorno de Rett (299.80), trastorno
desintegrador de la nifiez (299.10) y trastorno pervasivo de otra manera no
especificado (299.80, incluyendo autismo atipico).

Trastorno de déficit de atencidn/hiperactividad incluyendo los
subtipos de tipo combinado de trastorno de déficit de atencion/hiperactividad
(314.01), tipo predominantemente no atentivo de trastorno de déficit de
atencion/hiperactividad (314.00), tipo hiperactivo-impulso de trastorno de
déficit de atencion/hiperactividad (314.01) y trastorno de déficit de
atencién/hiperactividad de otra manera no especificado (314.9); trastorno
hipercinético;trastornos de conducta perturbadora tal como trastorno de
conduct_a incluyendo los subtipos de tipo de inicio en la ninez (321.81), tipo de
inicio en la adolescencia (312.82) y tipo de inicio no especificado (312.89),
trastorno provecador oposicicnal (313.81 ) y trastorno conductual perturbador
de otra manera no especificado; y trastornos de tics tales como trastorno de
Tourette (307.23):

Trastornos de personalidad incluyendo los subtipos de trastorno

de personalidad parancica {301.0), trastorno de personalidad esquizofrénica
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(301.20), trastorno de personalidad esquizotipica (301,22), trastorno de
perscnalidad antisocial (301.7), trastorno de personalidad limitrofe (301,83),
trastorno de personalidad histrionica (301.50), trastornc de personalidad
narcisista (301,81), trastorno de personalidad de evitacion (301.82), trastorno
de personalidad dependiente (301.6), trastorno de personalidad obsesivo-
compulsiva (301.4) y trastorno de personalidad de otra manera no
especificado (301.9):

Aumento de la cognicidn incluyendo el tratamiento de alteracién
de la cognicion en otras enfermedades tales como esquizofrenia, trastorno
bipolar, depresidn, otros trastornos psiquiatricos y condiciones psicoticas
asociadas.con alteracion cognitiva, v.gr., enfermedad de Alzheimer; y

Disfunciones sexuales incluyendo trastornos de desec sexual
tales como trastorno de deseo sexual hipoactive (302.71), y trastorno de
aversion sexual (302.79); trastornos de excitacion sexual tales como trastorno
de excitacion sexual femenino (302.72) y trastorno erectil masculina (302.72);
trastornos orgasmicos tales como trastorno orgasmico femenino (302.73},
trastorno orgasmico masculino (302.74) y eyaculacion prematura (302.75);
trastorno de dolor sexual tal como dispareunia (302.76) y vaginismo (306.51);
Disfuncién sexual de otra manera no especificado (302.70); parafilias tales
como exhibicionismo (302.4), fetichismo (302.87), froteurismo (302.89),
pedofilia (302.2), masoquismo sexual (302.83), sadismo sexual (302.84),
fetichismo transvéstico (302.3), voyeurismo (302.82) y pedofilia de otra

manera no especificado (302.9); trastornos de identidad de género tales como
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trastornos de identidad de género en nifios (302.6) y trastorno de identidad de

génerb en adolescentes o adultos (302.85); y trastorno sexual de otra manera
no especificado (302.9).
Todas las diversas formas y subformas de los trastornos aqui

mencionados se contemplan como parte de la presente invencion.

Por lo tanto, la invencion también provee un compuesto de la
formula (I} o una sal farmaceéuticamente aceptable del mismo, para usarse
como una sustancia terapéutica en el tratamiento o profilaxis de los trastornos
psicoticos anteriores, en particular esquizofrenia.

La invencién ademas provee un meétodo de tratamiento de
esquizofrenia que comprende administrar a un hospedero que necesita el
mismo una cantidad efectiva de un compuesto de la formula (I) o una sal
farmaceuticamente aceptable del mismo.

En otro aspecto, la invencion provee el uso de a compuesto de la
formula (1) o una sal farmacéuticamente aceptable del mismo en la fabricacion
de un medicamento para usarse en el tratamiento de esquizofrenia.

La invencion ademas provee un método de tratamiento o
profilaxis de los trastornos anteriores, en mamiferos incluyendo humanos, que
comprende administrar al paciente una cantidad terapéuticamente efectiva de
un compuesto de la férmula (1) 0o una sal farmacéuticamente aceptable del
mismo.

En otro aspecto, la invencion provee el uso de a compuesto de la

formula (1) o una sal farmacéuticamente aceptable del mismo en la fabricacion
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de un medicamento para usarse en el tratamiento de los trastornos anteriores. /-Op

Cuando se usan en terapia, los compuestos de la férmula (I} se
formulan generalmente en una composicion farmacéutica estandar. Dichas
composiciones se pueden preparar usando procedimientos estandares.

Por lo tanto, la presente invencidn ademas provee una
composicion farmacéutica para usarse en el tratamiento de los trastornos
anteriores que comprende el compuesto de la formula (1) o una sal
farmacéuticamente aceptable del mismo y un vehiculo farmacéuticamente
aceptable.

La presente invencién ademas provee una composicion
farmaceéutica que comprende el compuesto de la formula (I) o una sal
farmacéuticamente aceptable del mismo y un vehiculo farmacéuticamente
aceptable.

Los compuestos de la invencion se pueden usar en combinacion
con los siguientes aspectos para tratar o prevenir trastornos psicéticos: i)
antipsicoticos; it) farmacos para efectos colaterales extrapiramidales, por
ejemplo anticolinérgicos (tales como benztropina, biperiden, prociclidina y
trinexifenidilo), antihistaminas (tales como difenhidramina) y dopaminérgicos
(tales como amantadina);, i) antidepresivos;, iv) ansioliticos; y V)
incrementadores cognitivos por ejemplo inhibidores de colinesterasa (tales
como tacrina, donepezil, rivastigmina y galantamina).

Los compuestos de la invencidn se pueden usar en combinacion

con antidepresivos para tratar o prevenir depresién y trastornos del estado de
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animo.

Los compuestos de la invenbién se pueden usar en combinacién
con los siguientes agentes para tratar o prevenir enfermedad bipolar: 1)
estabilizadores del estado de animo; ii) antipsicéticos; v iii) antidepresivos.

Los compuestos de la invenciéon se pueden usar en combinacion
con 10s siguientes agentes para tratar o prevenir trastornos de ansiedad: i)
ansioliticos; y 1) antidepresivos.

Los compuestos de la invencién se pueden usar en combinacién

- con los siguientes agentes para mejorar abstinencia a la nicotina y y reducir el

anhelo a la nicotina: i) terapia de reemplazo de nicotina, por ejemplo, una
formulacién sublingual de nicotin-beta-ciclodextrina y parches de nicotina; vy i)
bupropion.

Los compuestos de la invencién se pueden usar en combinacion
con los siguientes agentes para mejorar abstinencia al alcohol y reducir ei
anhelo al alcohol: i) antagonistas de receptor de NMDA por ejemplo
acamprosato; ii) agonistas de receptor de GABA, por ejemplo, tetrabamato; y
iil) antagonistas de receptor de opicides por ejemplo naltrexona.

Los compuestos de la invencidn se pueden usar en combinacién
con los siguientes agentes para mejorar abstinencia a opiatos y reducir el
anhelo a opiatos: i) agonistas de receptor mu de opioides/antagonista de
receptor de opioide kappa, por ejemplo, buprenorfina; ii) antagonistas de
receptor de " opioides, por ejemplo, naltrexona; y iii) antihipertensivos

vasodilatadores, por ejemplo, lofexidina.
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Los compuestos de la invencién se pueden usar en combinacion
con los siguientes agentes para tratar o prevenir trastornos del suefio: 1)
benzodiazepinas, por ejemplo, temazepam, lormetazepam, estazolam vy
triazolam; ii) hipnéticos que no son benzodiazepina, por ejemplo, Zolpidem,
zopiclona, zaleplon e indiplon; iii) barbituricos, por ejemplo, aprobarbital,
butabarbital, pentobarbital, secobarbital y fenobarbital; iv) antidepresivos; v)
otros hipnéticos sedantes, por ejemplo, hidrato de cloral y clormetiazol.

Los compuestos de la invencién se pueden usar en combinacion
con los siguientes agentes para tratar anorexia: i) estimulantes del apetito por
ejemplo ciproheptidina; ii) antidepresivos; iii) antipsicoticos; iv) zinc; y v)
agentes premenstruales por ejemplo piridoxina y progesteronas.

Los compuestos de la invencién se pueden usar en combinacién
con los siguientes agentes para tratar o prevenir bulimia: i) antidepresivos; ii)
antagonistas de receptor de opicides; iii) antieméticos por ejemplo
ondansetrona; iv) antagonistas de receptor de testosterona por ejemplo
flutamida; v) estabilizadores del estado de animo; vi) zinc; y vii) agentes
premenstruales.

Los compuestos de la invencion se pueden usar en combinacidn
con los siguientes agentes para tratar o prevenir autismo: i) antipsicoticos; ii)
antidepresivos; iii) ansioliticos; y iv) estimulantes por ejemplo metiifenidato,
formulaciones de anfetamina y pemolina.

Los compuestos de la invencidon se pueden usar en combinacion

con los siguientes agentes para tratar o prevenir ADHD: i} estimulantes por
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ejemplo metilfenidato, formulacicnes de anfetamina y pemolina; y i) no
estimulahtes, por ejemplo, inhibidores de reabsorcion de norepinefrina (tales
como atomoxetina), agonista de alfa-2 adrenoceptor (tal como clonidina),
antidepresivos, modafinil, e inhibidores de colinesterasa (tales como
galantamina y donezepil).

Los compuestos de ta invencién se pueden usar en combinacién
con los siguientes agentes para tratar trastornos de personaiidad: i}
antipsicoticos; ii) antidepresivos; iii) estabilizadores del estado de animo; y iv)
ansioliticos.

Los compuestos de la invencidn se pueden usar en combinacién
con los siguientes agentes para tratar o prevenir disfuncion sexual masculina:
i) inhibidores de fosfodiesterasa V, por ejemplo vardenafil y sildenafil; ii)
agonistas de dopamina/inhibidores de trénsporte de dopamina, por ejemplo,
apomorfina y buproprion; iii) antagonistas de alfa adrenoceptor, por ejemplo,
fentolamina; iv) agonistas de prostaglandina, por ejemplo,v alprostadil; v)
agonistas de testosterona tal como testosterona; vi) inhibidores de transporte
de serotonina, por ejemplo, inhibidores de reabsorcién de serotonina; v)
inhibidores de transporte de noradrenalina, por ejemplo, reboxetina y vii)
agonistas de 5-HT1A, por ejemplo, flibanserina.

Los compuestos de la invencién se pueden usar en combinacién
con los mismos agentes especificado por disfuncion sexual masculina para
tratar o pfevenir disfuncion sexual femenina, y ademas un agonista de

estrogenc tal como estradiol.



U

Los farmacos antipsicéticos incluyen antipsicoticos tipicos (bor
ejemplo, clorpromazina, tioridazina, mesoridazina, flufenazina, perfenazina,
proclorperazina, trifluoperazina, tiotixina, haloperidol, molindona y loxapina); y
antipsicéticos atipicos (por ejemplo, clozapina, olanzapina, risperidona,
quetiapina, aripirazol, ziprasidona y amisulprido).

Los farmacos antidepresivos incluyen inhibidores de reabsorcion
de serotonina (tales como citalopram, escitalopram, fluoxetina, paroxetina y
sertralina); inhibidores de reabsorcion de serotonina/noradrenalina duales
(tales como venlafaxina, duloxetina y milnacipran); Los inhibidores de
reabsorcién de noradrenalina (tales como reboxetina); antidepresivos
triciclicos (tales como amitriptilina, clemipramina, imipramina, maprotilina,
nortriptilina y trimipramina); inhibidores de monoamina oxidasa (tales como
isocarboxazida, moclobemida, fenelzina y tranilcipromina); y otros (tales como
bupropién, mianserina, mirtazapina, nefazodona y trazodona).

Los farmacos de estabilizador del estado de animo incluyen
valproato de litio, sodic/acido valproico/divalproex, carbamazepina,
lamotrigina, gabapentin, topiramato y tiagabine.

Los ansioliticos incluyen benzodiazepinas tal como alprazelam y
lorazepam.

La invencidn por lo tanto provee, en un aspecto adicional, una
combinacion que comprende un compuesto de la formula (1) o un derivado
farmacéuticamente aceptable del mismo junto con un agente o agentes

terapeuticos adicionales.
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Las combinaciones referidas anteriormente se pueden presentar
convenientemente para usarse en forma de una formulacion farmaceutica y
por lo tanto formulaciones farmacéuticas que comprenden una combinacion
como se definié antes junto con un vehiculo farmaceuticamente aceptable o
excipiente comprende un aspecto adicional de la invencion. Los componentes
individuales de dichas combinaciones se pueden administrar ya sea
secuencialmente o simultaneamente en formulaciones farmaceuticas
separadas o combinadas.

Cuandoc un compuesto de la formula () o un derivado
farmacéuticamente aceptable del mismo se usa en combinacion con un
segundo agente terapéutico contra el mismo estado de enfermedad la dosis
de cada compuesto puede diferir de aquella cuando el compuesto se usa solo.
Las dosis apropiadas seran apreciadas faciimente por los expertos en la
técnica.

Una composiciéon farmacéutica de la invencién, que se puede
preparar por mezcla, adecuadamente a temperatura ambiente y presion
atmosférica, esta usualmente adaptada para administracién oral, parenteral o
rectal y, como tal, puede estar en forma de tabletas, capsulas, preparaciones
liquidas orales, polvos, granulos, pastillas, polvos reconstituibles, scluciones o
suspensiones para inyeccion o infusién, o supositorios. Las composicidén
oralmente administrables son generalmente preferidas.

Las tabletas y capsulas para administracién oral pueden estar en

forma de dosis unitaria, y pueden contener excipientes convencionales, tales
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como agentes aglutinantes, llenadores, lubricantes de tabletas,
desintegradores y agentes humectantes aceptables. Las tabletas se pueden
revestir de conformidad con métodos bien conocidos eh la practica
farmacéutica normal.

Las preparaciones liquidas orales puede estar en forma de, por
gjemplo, suspensicnes soluciones, emulsiones, jarabes o elixires acuosos u
oleosos, o puede estar en forma de un producto seco para reconstitucion con
agua u otro vehiculo adecuado antes de usarse. Dichas preparaciones
liguidas pueden contener aditivos convencionales tales como agentes de
suspension, agentes emulsionantes, vehiculos no acuosecs (que pueden incluir
aceites comestibles), conservadores y, si se desea, saborizantes o colorantes
convencionales.

Para administracion parenteral, las formas de dosis unitaria se
preparan utilizando un compuesto de la invencion o sal farmaceuticamente
aceptable del mismo y un vehiculo estéril. El compuesto, dependiendo del
vehiculo y la concentracion usada, pueden ser ya sea suspendidos o disueltos
en el vehiculo. Al preparar soluciones, el compuesto se puede disolver para
inyeccion y esterilizar con filtro antes de llenar con el mismo un frasco o
ampolleta adecuados y sellar. Ventajosamente, adyuvantes tales como un
anestésico local, conservadoeres y agentes reguladores de pH se disuelven en
el vehiculo. Para incrementar la estabilidad, la composicion se puede congelar
después de llenar con la misma el frasco y el agua es removida bajo vacio.

Las suspensiones parenterales se preparan sustancialmente de la misma
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manera, excepto que el compuesto es suspendido en el vehiculo en lugar de
ser disuelto, y la esterilizacion no se puede lograr por filtracion.

El compuesto se puede esterilizar por exposicién a oxido de
gtileno antes de la suspension en un vehiculo estéril. Ventajosamente, un
agente tensioactivo o agente humectante se incluye en la composicion para
facilitar la distribucién uniforme del compuesto.

Las composiciones adecuadas para administracion transdermica
incluyen pomadas, geles y parches.

La composicién puede contener de 0.1% a 99% en peso,
preferiblemente de 10 a 60% en peso, del material activo, dependiendo del
meétodo de administracion. La dosis del compuesto usado en el tratamiento de
los trastornos antes mencionados variara de la manera usual con la severidad
de los trastornos, el peso del paciente, y otros factores similares. Sin
embargo, como una guia general, las dosis unitarias adecuadas pueden ser
de 0.05 a 1000 mg, muy adecuadamente 1.0 a 200 mg, y dichas dosis
unitarias se pueden administrar mas de una vez al dia, por ejemplo, dos o tres
veces al dia. Dicha terapia se puede extender un numero de semanas ©

meses.

Seccion experimental

Las siguientes descripciones y ejemplos ilustran la preparacion
de compuestos de la invencion.

Los espectros de resonancia magnética de protones (RMN) se
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registraron en instrumentos de Varian a 300, 400 6 500 MHz; en el
instrumento de Bruker a 300 MHz, los desplazamientos quimicos se reportan
en ppm (8) usando la linea de Vsolvente residual como estandar interno. Los
patrones de escision estan disefiados como s, singulete; d; doblete; t, triplete;
q, cuadriplete; m, multiplete; b, banda ancha. Los espectros de RMN se
registraron a temperatura que varié de 25 a 90°C; cuando se detectd mas de
un conformador Ios‘desplazamientos guimicos para el mas abundante se
reporta. Los espectros de masa (EM) se tomaron en un espectrémetro de
masa de cudripolo triple 4 || (Micromass UK) o en un espectrometro de masa
Agilent MSD 1100, que operaba en modo de ionizacion de EA (+) y EA (-) o en
un Agilent LC/MSD 1100, que operaba en modo de ionizacién de EA (+) y EA
(-} acoplado con instrumento de CLAR Agilent 11007 Serie [CL/EM - EA (+):
analisis realizado en un Supelcosil ABZ + Plus (33x4.6 mm, 3um) (fase movil:
100% [agua +0.1 % HCO,H] durante 1 min, después a partir de 100% [agua
+0.1 % HCOzH] a 5% [agua +0.1 % HCOzH] y 95% [CH3CN ] en 5 min,
finalmente bajo estas condiciones durante 2 min; T=40°C; flujo= 1 ml/min;
CL/EMMS - ES (-):analisis realizado en un Supelcosil ABZ +Plus (33x4.6 mm,
3 um) (fase movil: 100% [agua +0.05% NH3] durante 1 min, después a partir
de 100% [agua +0.05% NHj to 5% [agua +0.05% NH3] y 95% [CH3CN ] en 5
min, finalmente bajo estas condiciones durante 2 min; T=40°C; flujo= 1
ml/min]. En los espectros de masa sélo se reporta un pico en la agrupacién de

iones moleculares. Las rotaciones opticas se realizaron a 20°C con un

instrumento Jasco DIP360 (1=10 cm, volumen de células = 1 ml, A = 589 nm)
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a menos gue se establezca otra cosa. La cromatografia instantanea sobre gel
de silice se llevo a cabo sobre gel de silice de malla 230-400 suministrado por
Merck AG Darmstadt, Alemania o sobre cartuchos pre-empacados Varian
Mega Be-Si o sobre cartuchos de silice Biotage pre-empacados.

CLAR (ascendente) se refiere a analisis de CLAR realizados
sobre un Luna C18 (fase movil: a partir de 100% [agua +0.05%TFA] a 5%
[agua +0.05%TFA] y 95% [CH3CN +TFA 0.05%] en 8 min; T=40°C; flujo= 1
ml/min).

UPLC se refiere a analisis de UPLC realizado en un sistema
UPLC Waters Acquity System. UPLC/EM se refiere a andlisis de UPLC
realizado en un sistema UPLC Waters Acquity System acoplado con un
detector de EM Waters ZQ {(cuad. individual), intervalo de ms 100-1000. Datos
de fase movil de UPLC.

Gradiente antes del organizador de muestra

A =H0 + 0.1 % de acido férmico

B= MeCN + 0.075% de acido formico

Tiempo (min) Velocidad de % de A %deB curva
flujo (ml/min)

1. Inicial 1.000 97.0 3.0 Inicial

2.0.10 1.000 94.0 6.0 6

3. 0.60 1.000 30.0 70.0 6

4. 1.10° 1.000 1.0 99.0 6

5 145 1.000 97.0 3.0 11

Gradiente despues del organizador de muestra (ajustado para

dar los mismos tiempos de retencién que aquellos logrados antes de la
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instalacion del organizador de muestra)

Tiempo (min) Velocidad de % de A % de B curva
flujo (mYmin) '

1. Inicial 1.000 97.0 3.0 Inicial

2.0.05 1.000 94.0 6.0 6

3.0.57 1.000 30.0 70.0 6

4.1.06 1.000 1.0 99.0 6

5.1.45 1.000 97.0 3.0 11

curva 6 = gradiente lineal
curve 11 = cambio al final

Waters Acquity 2996 PDA

Longitud de onda de inicio (nm}) 210.00
Longitud de onda final (nm) 350.00
Resolucion (nm) 2.4
Velocidad de muestreo (espectro/s) 20.000
Respuesta de filtro ' 0

Tiempo de exposicion (ms) Automatico
Interpolate 656 , Si

Tiempo de paro de adqusicion (min) 1.50

CCD se refiere a cromatografia de capa delgada sobre placas de
gel de silice de 0.25 mm (60F-254 Merck) y visualizada con luz UV. Para
separaciones de fase realizadas usando dispositivos de microfiltracion:
cartucho de separacion de fases con frita de polipropileno de Whatman o
Alitech. SCX significa: cartruchos SCX (carga 0.75 mmoles\g) de Varian.

Las soluciones se secaron sobre sulfato de sodio anhidro.

Las siguientes abreviaturas se usan en el texto: AcOEt = acetato
de etilo, CH = ciclohexano, DCM = cloruro de metileno, DIPEA = N,N-

diisopropiletilamina, DMF = N N'-dimetilformamida, Et,O = éter dietilico, EtOH
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= etanol, MeOH = metanol, TEA = trietitamina, THF = tetrahidrofurano, TFA =
acido trifluoroacético, CH3CN= acetonitrilo, std = saturado.

indica un estereocentro de estereoquimica fija pero
desconocida es decir ya sea estereoquimica R o S.

Diastereoisdémero 1 o diasterecisomer 2 significa un compuesto
de la invencién o un intermediario de los mismos como un solo
diastereoisomero cuya configuracién absoluta en un estereocentro no se
determino.

Enantiomero 1 o enantiomero 2 significa un compuesto de la
invencién o un intermediario del mismo como un solo enantidmero cuya

configuracién absoluta no se determino.

DESCRIPCION 1

1-[3,5-Bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-

piridinillciclopropancarboxamida {D1)

Fuel

Acido  1-[3,5-Bis(trifluorometil)fenil]ciclopropancarboxilico (400
mg, 1.34 mmoles) se disolvié en diclorometano (6 ml), cloruro de oxalilo (0.24
ml, 2.68 mmoles) se afadio, seguido por dimetilformamida (5 ul, cat.). La
solucion se agité durante 3 hr. La solucion se concentro bajo vacio. El crudo

se disolvid en tolueno, se afadid 6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinamina
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(380 mg, 1.61 mmoles), seguido por diisopropiletilamina (0.7 ml, 4 mmoles) y
dimetilaminopiridina (164 mg, 1.34 mmoles), y la solucion se calentd a 100°C
durante la noche. La solucion se afiadid a acetato de etilo, se lavé con NH4Cli
acuoso saturado y salmuera y se concentrd bajo vacio. El producto se aislo
por cromatografia (silice, ciclohexano/EtOAc 90/10 - 80/20) como un sdélido
blanco: 635 mg, 1.23 mmoles, 92% de rendimiento.

EM (ES/+): m/z = 517 [M+H]".

RMN (CDCl3): & (ppm): 9.61 (s, 1 H); 7.79 (s, 1 H), 7.68 (s, 2H);
7.01 (s, 1 H); 6.81-6.68 (m, 3H); 6.43 (s, 1 H); 1.88 (s, 3H); 1.60 (s, 4H)

Rf: 0.35 (ciclohexano/EtOAc 80/20)

DESCRIPCION 2

1-[3,5-Bis(trifluorometil)feni{]-N-[6-cloro-4-{4-fluoro-2-metilfenil)-3-

piridinillciclopropancarboxamida
F.F
F
E/;LN F
| FF
F

1-[3,5-Bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-

piridiniljciclopropancarboxamida (D1; 310 mg, 0.6 mmoles) se disolvié en
dimetilformamida (6 ml). Yoduro de metilo (51.6 pl, 1.2 mmoles) se afadid,
seguido por carbonato de cesio (393 mg, 1.2 mmoles), y la suspension se

agitd durante la noche). La suspensién se dividid entre acetato de etilo y
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NH4Cl acuoso saturado, y la fase organica se lavdé con salmuera y se
concentré bajo vacio. El producto se aislé por cromatografiaA (silice,
ciclohexano/EtOAc 90/10 - 80/20) como un sélido blanco: 300 mg, 0.56
mmoles, 93% de rendimiento.

EM (ES/+): m/z = 531 [M+H]".

RMN (DMSO-dg): 8 (ppm) 8.34 (s, 1 H); 7.88 (s, 1 H); 7.70 (s,
2H); 7.40 (s, 1 H); 7.06 (dd, 1H), 6.90 (m, 2H); 2.97 (s, 3H), 2.11 (s, 3H), 1.21-
1.37 (m, 4H)

Rf. 0.3 (ciclohexano/EtOAc 80/20)

DESCRIPCION 3

-2-oxoetillaminoY¥metil)-1-pirrolidincarboxilato de 1.,1-

(2R)-2-formil-1-pirrolidincarboxilato de 1,1-dimetiletilo (1 g, 5.02
mmoles) se disolvid en 20 ml de dicloroetano anhidro. Clorhidrato de glicinato
de metilo (0.95 g, 7.57 mmoles) se anadid, seguido después de 30 min por
triacetoxiborhidruro de sodio (2.2 g, 10.38 mmoles). La reaccion se agito
durante 8 hr a temperatura ambiente. La mezcla de reaccién se diluyé con
metanol para obtener una solucidn clara, que se hizo pasar a través de un

cartucho de SCX. El producto se eluyé con amoniaco metandlico 1 M. El
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producto se aisld por cromatografia (silice, diclorometano/metanol 95/5) como
aceite incoloro: 800 mg, 2.94 mmoles.

EM (ES/+): m/z = 273 [M+H]".

RMN (CDCls): & (ppm): 4.01 (bs, 1 H); 3.75 (s, 3H); 3.53-3.30 (m,
4H); 2.94-2.53 (m, 3H); 1.92-1.76 (m, 3H); 1.48 (s, SH).

Rf: 0.40 (ciclohexano/EtOAc 1/1)

DESCRIPCION 4

{BaR)-Hexahidropirrolo[1,2-a]pirazin-4(1H)-ona {D4)

™\
O N
)
H

(2R)-2-({[2-(metiloxi)-2-oxoetillamino}metil)-1-pirrolidincarboexilato
de 1,1-dimetiletilo (D3; 800 mg, 2.94 mmoles) se disolvid en cloruro de
metileno (10 ml) y se traté con acido trifluoroacético (2.5 ml) durante 2 hr. La
mezcla de reaccion se cargé como tal en una columna SCX y los compuestos
no basicos se lavaron con metanol. Las fracciones de ninhidrina-positivas
eluidas con amoniaco metanolico 1 M se concentraron bajo vacio a 40°C
durante 30 min, aislando el compuesto del titulo como un aceite amarillo
palido: 410 mg, 2.92 mmoles, 99% de rendimiento.

EM (ES/+): m/z = 141 [M+H]".

RMN (DMSO-ds): 6 (ppm) 3.69 (g, 1H), 3.62-3.45 (m, 3H), 3.45-

3.35 (m, 2H), 2.52 (t, 1H), 2.13-1.96 (m, 2H), 1.85-1.72 (m, 1H), 1.50-1.37 {m,
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1 H).

DESCRIPCION 5

(9aS)-Hexahidro-1H-pirrolo[1,2-d][1,4]diazepin-2(3H)-ona (D5)

O

N
H

Clorhidrato de (2S)-2-pirrolidinilacetato de metilo (1.08 g, 6.04
mmoles) se disolvic en 20 ml de dicloroetano anhidro. Se anadid (2-
oxoetil)carbamato de 1,1-dimetiletilo (1.2 g, 7.25 mmoles), seguido después
de 30 min por triacetoxiborhidruro de sodio (2.68 g, 12.08 mmoles). La
reaccion se agitd durante 3 hr a temperatura ambiente. La mezcla de reaccién
se diluyé con metanol para obtener una solucion clara, que se hizo pasar a
través de un cartucho de SCX. El productec se eluyd con amoniaco metandlico
1 M. El solvente se removid bajo presidon reducida dejando el producto como
un aceite amarillo palido. El crudo se disolvio en cloruro de metilenc (20 ml) y
se tratd con acido trifluoroacético (5 ml) durante 1 hr. La mezcla de reaccion
se cargd como tal en una columna SCX y los compuestos no basicos se
lavaron con metanol. Las fracciones de ninhidrina-positivas eludias con
amoniaco metanolico 1 M se concentrarcn. El residuo se volvio a disolver en
acetonitrilo (20 ml) y se agitdé a 60°C durante 2 hr. El solvente se removid bajo
presion reducida y el producto se purificdé por cromatografia (silice,

CH,Ci/MeOH 95/5, Rf= 0.4) y se aislé como un soélido blanco: 315 mg, 2.04
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mmoles, 34% de rendimiento.

EM (ES/+): 155 [M+H]".

RMN (DMSO-dg): & (ppm) 7.50 (bs, 1H), 3.35-3.21 (m, 1H), 3.05-
2.95 (m, 2H), 2.56-2.43 (m, 2H), 2.26-2.11 (m, 2H), 2.08-1.96 (m, 2H), 1.94-
1.83 (m, 1H), 1.72-1.52 (m, 2H), 1.41-1.28 (m, 1H).

Rf: 0.2 (diclorometano/metanol 95/5)

DESCRIPCION 6

(9aS)-Octahidro-1H-pirrolo[1,2-d][1.4]diazepina (D6)

e

N
H

Solucion de complejo de borano-tetrahidrofurano (1 M, 17.8 ml)
se afiadid a una solucién de (9aS)-hexahidro-1H-pirrolo[1,2-d][1,4]diazepin-
2(3H)-ona (D5; 160 mg, 1.04 mmoles) en tetrahidrofurano (5 mi) a 0°C y la
mezcla se agita a temperatura ambiente durante 30 min. Se afadié
lentamente solucion de HCl-agua (6N, 20 ml) a 0°C y la solucion se calento a
60°C durante 4 hr. El solvente se removié bajo presidn reducida y el producto
se aisld por elucidn con amoniaco metandlico 1 M a partir de un cartucho de
SCX (aceite pardusco, 120 mg, 83% de rendimiento).

EM (ES/+): m/z = 141 [M+H]",

RMN (DMSO-dg): & (ppm): 7.55 (bs, 1H), 3.65-3.09 (m, 3H), 3.08-

2.82 (m, 2H), 2.55-2.39 (m, 2H), 2.38-2.27 (m, 1H), 2.27-2.09 (m, 1H), 2.08-
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1.79 (m, 2H), 1.78-1.48 (m, 2H), 1.47-1.27 (m, 2H).

DESCRIPCION 7

Hexahidropirazino[2,1-c][1,4loxazin-9({6H)-ona (D7)

0

o

N

K/NH

A una suspensiéon agitada de acido morfolin-2-carboxilico de N-
Boc (991 mg, 4.29 mmoles) en 10 ml de éter dietilico se afadié una solucion
de trimetilsiliidiazometano (4 ml, 2M en hexanos, 8 mmoles). Después de la
adicion de metanol, el material de partida se puso en solucién y se observo la
evolucién vigorosa de nitrégeno gaseoso. Después de 1 hr 30 min, un analisis
de CCD mostro desaparicion completa del material de partida. El solvente se
removio bajo presion reducida, dejando el producto crudo como un aceite (1.3
g), que contenia tanto el éster metilico como el éster trimetilsilimetilico
esperados (EM (ES/+): m/z=268 [M+Na]’, 146 [M-BoC]", 340 [M+TMS+Na]",
218 [M+TMS-Boc]". El crudo se disolvié en cloruro de metileno (10 ml) y se
traté con acido trifluoroacético (2.5 mi) durante 1 hr 30 min. Los compuestos
de amina libre se obtuvieron recogiendo las fracciones de ninhidrina-positivas
eluidas con amoniaco metandlico 1 M a partir de una columna SCX. Después
de la remocion del solvente, el crudo (aceite amarillo palido, 670 mg, EM
(ES/+): m/z=146 [M+H]*, 218 [M+TMS+H]") se hizo reaccionar con N-boc-2-

aminoacetaldehido (756 mg, 4.75 mmoles) en 1,2-dicloroetano anhidro (13 ml)
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en presencia de triacetoxiborhidruro de sodio (1.8 g, 8.44 mmoles) durante 16
hr bajo atmésfera de nitrégeno. La reaccion se diluyé con metanol y se cargd
en una columna SCX. Las fracciones eluidas con amoniaco metandlico 1 M se
concentraron. El aceite crudo residual (880 mg, EM (ES/+): m/z=289 [M+H]",
361 [M+TMS+H]") se disolvié en cloruro de metileno anhidro (12 ml) y se trato
con 4 ml de TFA durante 30 min a 0°C y a temperatura ambiente durante 3 hr.
La mezcla de reaccién se cargd como tal en una columna SCX y los
compuestos no basicos se lavarcn con metanol. Las fracciones de ninhidrina-
positivas eluidas con amoniaco metandlico 1 M se concentraron. El residuo se
volvid a disolver en metanclt (20 ml) y se agité a 40°C durante 30 min. El
solvente se removid bajo presion reducida y el producto se purificé por
cromatografia (silice, CH,Cl,/MeOH 95/5, Rf= 0.25) y se aislé como un sélido
blanco: 395 mg obtenidos (2.53 mmoles).

EM (ES/+): 157 [M+H]", 179 [M+Na]".

RMN (CDCl3): 6 (ppm) 5.77 (br.s, 1 H); 4.32 (dd, 1 H); 3.87 (br.d4,
1H); 3.70 (1, 1H); 3.63 {td, 1H); 3.53 (t, 1H); 3.30-3.22 (m, 2H); 2.98-2.86 (m,

1H): 2.80 (d, 1H): 2.63 (td, 1H); 2.49 (td, 1H).



78

DESCRIPCION 8

4-(Metilsulfonil)-3-{[{metilsulfonil) oxilmetil}-1-piperazincarboxilato de

1.1-dimetiletilo (D8)

~
0.0
7
_N
L'?'
0=5=00._-
I B
0

A una solucibn de 465 g de 3-(hidroximeti)-1-
piperazinacarboxilato de 1,1-dimetiletitc en 30 ml de diclorometano sece, bajo
N2 a 0°C, se aiadieron 4.75 ml de TEA, seguido por la adicién lenta de 3.7 ml
de cloruro de metansulfonilo. Después de 12 hr de agitacién vigorosa a
temperatura ambiente, la mezcla de reaccion se recogid con
diclorometano/H;O, las fases se separaron y la fase acuosa se extrajo
nuevamente con diclorometano. Loé compuestos organicos recogidos se
secaron sobre Na,SO,4 y se concentraron bajo vacio para dar material crudo
que se purificdé por cromatografia sobre silice eluyendo con
di;:lorometano/MeOH a partir de 100/0 a 90/10 para dar 4 g del material del
titulo puro como espuma incolora.

Rf (DCM/MeQOH 9/1) = 0.8

"H RMN (CDCl3) &: 1.48 (s, 9H), 2.96 (bs, 1H), 2.98 (s, 3H), 3.08
(s, 3H), 3.11 (bs, 1H), 3.2 (td, 1H), 3.71 (d, 1H), 4.02 (bs, 1H), 4.12 (bd, 1H),

4.23 (bm, 1H), 4.3 (bm, 1H), 4.4 (bm, 1H).
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DESCRIPCION 9

1,1-Dioxido de hexahidro-5H-isotiazol[2,3-a]pirazin-5-carboxilato de 1,1-

dimetiletilo

A una solucién de 4 g de 4-(metilsulfonil)-3-{[(metilsulfonil)
oxi]metil}-1-piperazincarboxilato de 1,1-dimetiletilo (D8) en 50 ml de THF seco,
bajo N2 a -78°C, se afiadieron gota a gota 11.8 ml de secBu-Li 1 M en THF.
Después de 30 min, la mezcla se dejé alcanzar lentamente la temperatura
ambiente. Después de 2.5 hr, la reaccion se extinguio con 20 ml de agua, se
recogié con 100 ml de acetato de etilo y las fases se separaron. La fase
acuosa se extrajo nuevamente con acetato de etilo (2 x 50 ml). Los
compuestos organicos recogidos se secaron sobre Na,SQ,4 y se concentraron
bajo vacio para dar material crudo que se purificd por cromatografia sobre
silice eluyendo con ciclohexanoy/EtOAc a partir de 7/3 a 6/4 para obtener,
después de la evaporacion del solvente, 2.438 g de del material del titulo puro
como un solido blanco.

Rf (Cy/EA 1/1) = 0.45

EM (ES/+): 177 (M-Boc), 221 (M-iBu), 299 (M+Na").

"H RMN (CDCl3) & 1.49 (s, 9H), 2.02 (m, 1H), 2.42 (m, 1H), 2.67
(bs, 1H), 2.81 (id, 1H), 2.95 (bs, 1H), 3.15 (m, 1H), 3.18 (m, 1H), 3.27 (id, 1H),

3.41(d, 1H), 4.17 (b, 1H), 4.32 (b, 1H).
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DESCRIPCION 10

1,1-Diéxido de hexahidro-2H-isotiazol[2,3-a] pirazina {(D10)

A una solucién de 1.5 g de 1,1-dioxido de hexahidro-5H-
isotiazol[2,3-a]pirazin-5-carboxilato de 1,1-dimetiletiio (D9) en 20 ml de
diclorometano seco, bajo N2 a 0°C, se afiadieron gota a gota S ml de TFA y se
dejé que reaccionara a 0°C durante 1 hr. Después, la mezcla de reaccion se
evapord bajo vacio y el matenal sélido crudo se purificd por cartucho SCX 50
g, cargando con DCM/MeOH, lavando con DCM/MeOH, después sodlo con
MeOH: el producto se recuperd eluyendo con NHz; 1 M en MeOH. La
evaporacion del solvente dio 0.95 g de compuesto del titulo puro como sélido
blanco.

EM (ES/+): 177 [M+H]"

"H RMN (CDCl3) &: 1.97 (m, 1H), 2.36 (m, 1H), 2.59 (dd, 1H),

2.80 (dd, 2H), 3.1 (m. 3H), 3.19 (m, 2H), 3.41 (m, 1H).
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DESCRIPCION 11

(2S)-2-{[(cloroacetillamino]lmetil}-1-pirrolidincarboxilato de 1,1-

dimetiletilo (D11)

b @]
v
O}\O Cl

DIPEA (1.34 mi, 7.5 mmoles) se anadié a una solucion de (2S)-
2-(aminometil)-1-pirrolidincarboxilato de 1,1-dimetiletilo (1 g, 5 mmoles) en 50
m| de DCM; después, cloruro de cloroacetilo (0.418 ml, 5.25 mmoles) se
anadio lentamente y la mezcla de reaccién se agité durante 1 hr antes de ser
tratada. Se afadié DCM vy la fase organica se Iav.c’> con una solucion saturada
de cloruro de amonio. El crudo se purificé por cromatografia instantanea
eluyendo con ciclohexano/acetato de etilo 8/2 dando 1.24 g del material
objetivo.

EM (ES/+): 299-301 [M + Na]*

RMN (CDCls): & (ppm) 8.43-8.28 (br.s., 1H), 4.03 (s, 2H), 3.76-
3.65 (m, 1H), 3.31-3.14 (m, 3H), 3.15-3.04 (m, 1H), 1.89-1.60 (m, 4H), 1.40 (s,

(H).
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DESCRIPCION 12

(8aS)-Hexahidropirrol[1.2-a]pirazin-3(4H)-ona (D12)

0

(2S)-2-{[(cloroacetil)amino]metil}-1-pirrolidincarboxilato de 1,1-
dimetiletilo (D11; 1.24, 4.5 mmoles), se disolvié en 20 ml de DCM y se trato
con TFA (5 ml) a temperatura ambiente. Después de 1 hr, se observo la
conversion completa en el material deseado y la mezcla de reaccion se cargo
en un cartucho de SCX. El producto obtenido después de la elucién con NH3
2M en MeOH, se disolvidé después en acetonitriio (30 ml) y se traté con
carbonato de sodio (1.43 g, 10.34 mmoles). La mezcla de reaccion se calento
a 60°C durante 6 horas; el crudo obtenido despues de la remocidn se purifica
por cromatografia instantanea eluyendo con diclorometano/MeOH 95/5 dando
310 mg.

EM (ES/+): 141 [M+H]"

RMN (CDCls): 6.(ppm) 7.80-7.59 (br. s, 1H), 3.38 (d, 1H), 3.28-
3.17 (m,1H), 2.99 (dt, 1H), 2.89 (t, 1H), 2.69 (d, 1H), 2.30-2.17 (m, 1H), 2.06-

1.96 (m, 1H), 1.92-1.80 (m, 1H), 1.81- 1.71 (m, 2H), 1.41-1.29 (m, 1H).



DESCRIPCION 13

(2R)-2-{[(cloroacetillJamino]metil}-1-pirrolidincarboxilato de 1,1-

DIPEA (1.34 mi, 7.5 mmoles) se afiadié a una solucion de (2R)-
2-(aminometil)-1-pirrolidincarboxilato de 1,1-dimetiletilo (1 g, 5 mmoles) en 50
ml de DCM; después cloruro de cloroacetilo (0.418 ml, 5.25 mmoles) se
afadid lentamente y la mezcla de reaccion se agité durante 1 hr antes de ser
tratada. Se anadic DCM y la fase organica se lavo con una solucion saturada
de cloruro de amonio. El crudo se purificé por cromatografia instantanea
eluyendo con ciclohexano/acetato de etilo 8/2 dando 1.28 g del material
objetivo.

EM (ES/+): 299-301 [M + Na]*

RMN (CDCls): 8 (ppm) 8.43-8.28 (br.s., 1H), 4.03 (s, 2H), 3.76-
3.65 (m, 1H), 3.31-3.14 (m, 3H), 3.15-3.04 (m, 1H), 1.89-1.60 (m, 4H), 1.40 (s,

(H).
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DESCRIPCION 14

{(8aR)-Hexahidropirrolo[1,2-a]pirazin-3{4H)-ona (D14)

]

(2R)-2-{[(cloroacetil)amino]metil}-1-pirrolidincarboxilato  de 1,1-
dimetiletilo (D13; 1.24 g, 4.5 mmoles), se disolvié en 20 ml de DCM y se tratd
con TFA (5 ml) a temperatura ambiente. Después de 1 hr, se observo la
conversion completa en el material deseado y la mezcla de reaccion se cargd
en un cartucho de SCX. El producto obtenido después de la elucidn con NH;
2M en MeOH se disolvié después en acetonitrilo (30 ml) y se traté con
carbonato de sodio (1.43 g, 10.34 mmoles). La mezcla de reaccién se calentd
a 60°C durante 6 horas; el crudo obtenido después de la remocién se purifica
por cromatografia instantanea eluyendo con diclorometano/MeOH 95/5 dando
250 mg del compuesto deseado.

EM (ES/+): 141 [M+H]"

RMN (CDCl3): & (ppm) 7.80-7.59 (br. s, 1H), 3.38 (d, 1H), 3.28-
3.17 (m,1H), 2.99 (dt, 1H), 2.89 (t, 1H), 2.69 (d, 1H), 2.30-2.17 (m, 1H), 2.06-

1.96 (m, 1H), 1.92-1.80 (m, 1H), 1.81- 1.71 (m, 2H), 1.41-1.29 (m, 1H).
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DESCRIPCION 15

1.1-Dioxido de 3,4-tiomorfolindicarboxilato de 4-(1,1-dimétiletil) 3-metilo

D15

Q.0
S
Erl\lj\COOMe

Boc

La preparacidon se hizo en dos lotes. En el primero, a una
solucién agitada de 3,4-tiomorfolindicarboxilate de 4-(1,1-dimetiletil) 3-metilo
(WO 2001/040185) (936 mg, 3.59 mmoles) en 3 ml de diclorometano se
afadio acido 3-cloroperbenzoico al 55% (2.353 g, 7.50 mmoles) a 0°C
mientras se agitaba bajo atmoésfera de nitrogeno. Se dejé que la reaccion
alcanzara temperatura ambiente en 1 hr. Se afadié una alicuota adicional de
acido 3-cloroperbenzoico al 55% (500 mg, 1.59 mmoles) y la reaccion se
agité durante 15 min. La solucion de reaccidn se lavd con bicarbonato de
sodio acuoso saturado y tiosulfato de sodio. La fase organica se seco sobre
Na,;SO, y el solvente se removidé dejando el producto crudo, 1.01 g. En el
segundo lote, se aplicd el mismo procedimiento para convertir 714 mg (3.59
mmoles) de 3,4-tiomorfolindicarboxilato de 4-(1,1-dimetiletil) 3-metilo usando
2.134 g de acido 3-cloroperbenzoico al 55% (6.80 mmoles) en 5 ml de
diclorometano, obteniendo 1.23 g de producto crudo. Las reacciones crudas
combinadas se purificaron por cromatografia (silice, ciclohexano/acetato de
etilo 70/30) para dar 1.73 g del compuesto objetivo.

EM (ES/+): 316 [M+Na]*, 194 [M-Boc+1]".
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RMN (DMSO-dg): & (ppm) 5.55-5.17 (ms, 1H); 4.41-4.21(dt, 1H);
3.73-3.63 (m, 3H); 3.62- 3.35 (m, 3H): 3.28-3.10 (td, 1H); 3.10-2.96 (dd, 1H);

1.56-1.24 (m, 9H).

DESCRIPCION 16

1,1-Didxido de 3-tiomorfolincarboxilato de metilo (D16)

0.0
S
E ]\H/OMG
N
O

A una solucion de 1,1-diéxido de 3,4-tiomorfolindicarboxilato de

4-(1,1-dimetiletil) 3-metilo (D15; 1.73 ¢, 5.9 mmoles) en 17 ml de cioruro de
metileno anhidro, se anadié gota a gota acido trifluoroacetico (4.2 ml) mientras
se agitaba a 0°C bajo atmdsfera de nitrégeno. La solucion se agitdé durante 3
hr, mientras se dejé que alcanzara temperatura ambiente. El solvente se
removié bajo presion reducida y el residuc se cargo sabre un cartucho‘ de
SCX, se lavd con metanol y se eluyé con amoniaco metandlico 0.5M. Las
fracciones basicas se recogieron y el solvente se removi6 dejando 1.08 g del
producto objetivo.

EM (ES/+): 194 [M+Na]"

RMN (DMSO-dg): & (ppm) 4.14-3.92 (br s, 1H); 3.84-3.70 (dd,
1H); 3.65-3.59 (s, 3H); 3.34-3.15 (m, 2H); 3.14-2.99 (m, 1H): 3.11-2.78 (m,

2H): 3.05-2.80 (m, 1H).
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DESCRIPCION 17

1,1-Didéxido de 4-[2-({[(1,1-dimetiletil)oxi]lcarbonil}amino)etil]-3-

tiomorfolincarboxilato de metilo (D17)

o

NHBoc

A una solucién agitada de 1,1-diéxido de 3-tiomorfolincarboxilato
de metilo (D16; 1.08 g, 5.6 mmoles) en 14 ml de 1,2-dicloroetanc anhidro se
anadié N-boc-2-aminoacetaldehido (1.1 g, 6.7 mmoles) y acido acetico (0.316
ml, 5.6 mmoles). Despues de 30 min, se afadié triacetoxiborhidruro de sodio
(1.78 g, 8.4 mmoles) y la solucién se agitd a temperatura ambiente. Alicuotas
adicionales de N-boc-2-aminoacetaldehido y triacetoxiborhidruro de sodio (1.0
g, 4.7 mmoles) se afadieron y la reaccion se continud duranté la noche. El
solvente se removid bajo presion reducida y el residuo se purificd por columna
de SCX, seguido por cromatografia (silice, ciclohexano:acetato de etilo 70:30
a 1:1) y nievamente SCX, para dar 295 mg del compuesto objetivo.

EM (ES/+): 337 [M+1]".

RMN (DMSO-dg): & (ppm) 6.77-6.55 (m, 1H), 4.17-4.08 (m, 1H),
3.69-3.57 (s, 3H), 3.48-3.31 (m, 3H); 3.17-2.89 (m, 5H); 2.80-2.71 (m, 1H);

2.70-2.61 (m, 1H): 1.44-1.29 (s, 9H).



h

®

88

DESCRIPCION 18

2,2-Dioxido de hexahidropirazino[2,1-c][1.4]tiazin-9{6H}-ona (D18)

A una solucion de 1,1-didxido de 4-12-({[(1,1-
dimetiletil)oxi]carbonil}amino)etil]-3-tiomorfolincarboxilato de metilo (D17; 295
mg, 0.88 mmoles) en 3 ml de diclorometano anhidro se afadié 1 ml de acido
trifluoroacético y la solucion resultante se agité a temperatura ambiente bajo
nitrégeno durante 1 hr 30 min. El solvente se removié bajo presion reducida y
el residuo se cargd en una columna SCX, se lavé con metanol y se eluyd con
amoniaco metandlico. El productoe se purificd adicionalmente por
cromatografia (cartucho de silice, ciclohexano a acetato de etilo, después
diclorometano a diclorometano:metanol 70:30) para dar 165 mg del
compuesto objetivo.

EM (ES/+): 205 [M+1]"

RMN (DMSC-dg): & (ppm) 8.14-8.08 (br.s, 1H), 3.36-3.27 (m,
2H), 3.26-3.19 (m, 2H), 3.19- 3.15 (m, 1H); 3.13-3.04 (m, 3H); 2.99-2.92 (dd,

1H): 2.68-2.61 (m, 1H); 2.59-2.52 (dt, 1H).
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DESCRIPCION 19

2.2-Dioxido de octahidropirazino[2,1-¢c]{1.4]tiazina (D19}

0. .0
Es

A una suspension de 2,2-didxido de hexahidropirazin{2,1-
c][1,4]tiazin-9(6H)-ona (D18; 165 mg, 0.81 mmoles) en 1 m! de THF anhidro
se afadieron sucesivamente alicuotas de una solucion 1 M de complejo de
borano-THF en THF (total 20.4 ml, 20.4 mmoles) y la reaccién se agitd a
temperatura ambiente y 50°C, hasta la desaparicion del material de partida.
Acido clorhidrico (5M, 2 ml) se afiadié a la solucién y la agitacién se continud
a 50°C durante 12 hr. El solvente se removié bajo presién reducida y el
residuo se cargoé sobre un cartucho de SCX, se lavo con metanol y se eluyd
con amoniaco metandlico 0.5M. Las fracciones basicas se recogieron y el
solvente se removidé dejando 172 mg del producto obietivo, parcialmente
contaminado por el material de partida.

EM (ES/+): 191 [M+1]".

RMN (CD;OD): & (ppm) 3.50-2.70 (m, 13H); 2.42-2.33 (dt, 1H).

,595
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DESCRIPCION 20

(7R, 9aR)-7-(hidroximetil)hexahidropirazin[2,1-c}[1,4]oxazin-6,9-diona y

(7R.,9aS)-7-(hidroximetil)hexahidropirazin[2,1-c][1,4]oxazin-6,9-diona

(D20)
O NISwS (e
N N“F
T o & 1/:’”6 oA
~

Acido morfolin-2-carboxilico de N-Boc (Astatech, 1.34 g, 5.80
mmoles) se suspendid en 15 ml de diclorometano a'nhidro, y se traté con
tetrafluoroborato de O-benzotriazol-1-iI-N,N,N’N’-tetrametilurdnio (TBTU) (2.4
g, 7.47 mmoles) y diisopropiletilamina (2 ml, 11.47 mmoles). La reaccidén se
agité durante 40 min. Una solucién de clorhidrato de éster D-serinmetilico (1.8
g, 11.57 mmoles) y diisopropiletilamina (2 ml, 11.47 mmoles) en diclorometanc
(15 ml) se prepard y se afiadié a la mezcla de reaccion. La reaccion se dejo
agitar a temperatura ambiente durante la noche. Analisis de UPLC-EM mostrd
conversion al producto. La reaccion se diluyd con diclorometano (40 ml) y se
extrajo con NaHCO; saturado (2 x 40 ml), se sec6 (Na,SQOy), y el solvente se
removid. El crudo se recogié para el siguiente paso sin purificacion adicional.

Este se disolvié en 20 ml de diclorometano y se traté con 10 ml
de TFA. La reaccion se agitd a temperatura ambiente y se verificé por UPLC-
EM después de 4 hr, lo cual mostré la desaparicion del pico para el material

de partida, reemplazado por uno nuevo para las especies desprotegidas (m/z=
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233, M+1). La mezcla de reaccidon se cargd como tal sobre un cartucho de
SCX, se lavd con MeOH (4 volumenes de columna) y se eluyd con amoniaco
metandlico 0.5 M. Las fracciones basicas, ninhidrina-positivas se recogieron y
el solvente se removio. El residuo se disolvio en 10 ml de MeOH y se agito a
5 50°C bajo Nz durante ia noche (16 hr). La reaccidon se enfrido y se formd un
precipitado, que se recogié por filtracion para dar 370 mg del compuesto del
titulo.
EM directa: m/z= 223 (M+Na).
'"H-RMN: consistente con la estructura. Relacion de aprox. 60:40
10 de diaestereoisémeros:
"H RMN (400 MHz, DMSO-dg) & ppm 8.17-8.26 (s, 0.4 H) 8.09-
8.17 (s, 0.6 H) 5.17-5.25 (m, 0.4 H) 5.09-5.17 (m, 0.6 H) 3.95-4.29 (m, 3 H)

3.60-3.91 (m, 3 H) 3.33-3.55 (m, 2H) 2.61-2.90 (m, 0.6 H) 1.03-1.15 (t, 0.4 H).

15 DESCRIPCION 21

(7S, 9aR)-octahidropirazino[2,1-c][1,4]oxazin-7-ilmetanol y (7S, 9aS)-

octahidropirazino[2,1-c]]1,4loxazin-7-ilmetanol (D21)
o) 0

e e

20 N K/N
<

OH QH

(7R, 9aR}-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-6,9-

diona y (7R, 9aS)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-6,9-diona
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(D20) (365 mg, 1.82 mmoles) se trataron con 20 ml de solucion de BH3-THF
1M a temperatura ambiente. La suspensién se puso a reflujo durante 17 hry
se verifico por EM directa, mostrando la conversién completa al producto. Esta
se enfrio a 0°C, y 2 ml de MeOH se aiadieron lentamente, seguido por 1 ml
de HCI concentrado (a pH <1). La solucién se calento a 70°C, se agitd durante
2 hr y se verifico por EM directa. La solucion se llevd a temperatura ambiente,
el solvente se removid y el residuo se recogié en MeOH (se anfadieron unas
pocas gotas de agua), se cargd sobre un cartucho de SCX, se lavé con MeOH
(5 volimenes de columna) y se eluyé con amoniaco metandlico 2M. Las
fracciones de ninhidrina-positivas se recogieron y el solvente se removid,
dejando el producto del titulo como un aceite claro. 320 mg. EM directa: m/z=
173 (M+1).

'"H-RMN consistente con la estructura, parece ser una mezcla de
diaesteredmeros en una relacion de aprox. 60:40:

'H RMN (400 MHz, DMSO-dg) 8 ppm 4.50-4.59 (m, 0.4 H) 4.38-
4.48 (m, 0.6 H) 2.96-3.74 (m, 6 H) 2.57-2.78 (m, 2H) 2.34-2.41 (m, 2H) 1.86-

2.28 (m, 4 H) 1.69 (t, 1H)
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DESCRIPCION 22 y DESCRIPCION 23

(7S5,9a8)-7-({[(1,1-dimetiletil)(dimetil)sililJoxi}metil)octahidropirazino[2,1-

c][1,4]Joxazina (D22) vy

(7S,9aR)-7-({[(1,1-dimetiletil}{dimetil)sililJoxi}metil)octahidropirazino[2,1-

v

c]i1.4loxazina (D23}

~OH ~OTBOMS ~OTBOMS

10 D22 D23

(7S, 9aR)-octahidropirazino[2,1-c][1,4]oxazin-7-ilmetanol y (7S,
9a8)-octahidropirazino[2,1-c][1,4]Joxazin-7-ilmetanol (D21) (315 mg, 1.83
mmoles) se disolvieron en 10 ml de diclorometano anhidro y se trataron con
EtsN (600 pul, 4.30 mmoles) y TDBMSCI (690 mg, 3.91 mmoles). La reaccion

5 se agitd durante la noche a temperatura ambiente (17 hr). Esta se diluyd con
diclorometano (30 ml) y se extrajo con NaHCO; saturado (2 x 20 mi). Analisis
de CCD (EtOAc:MeOH 85:5) mostré 2 productos principales. Los compuestos
organicos se secaron y el solvente se removié dejando un aceite, que se
purificé por cromatografia instantanea (silice, EtOAc—»>EIOAc:MeOH 90:10).

200 Se aislaron dos  productos:  (7S,9aS)-7-({[(1,1-dimetiletil){dimetil)silil]
oxijmetil)octahidropirazino[2,1-c][1,4]oxazina (D22), 253 mg. EM directa: m/z=
287 (M+1).

"H RMN (500 MHz, DMSO-dg) 8 ppm 3.72-3.79 (m, 1H) 3.62-3.71
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(m, 2H) 3.37-3.56 (m, 2H) 2.99 (t, 1H) 2.65-2.78 (m, 1H) 2.55-2.64 (m, 1H)
2.25-2.44 (m, 3 H) 2.02-2.16 (m, 2H) 1.90-2.02 (m, 1H) 0.75-0.90 (s, 9 H)
-0.05-0.05 (s, 6 H).

ldentificado como el isémero cis con base en los picos cruzados
de ROESY.

(75,9aR)-7-({[(1,1-dimetiletil)(dimetil)sililloxi}metil)octahidro-
pirazino[2,1-c][1,4]oxazina (D23), 202 mg. EM directa: m/z= 287 (M+1).

'"H RMN (500 MHz, DMSO-ds) & ppm 3.68 (d, 1H) 3.56 (d, 1H)
3.47 (t, 1H) 3.36-3.43 (m, 2H) 3.02 (t, 1H) 2.68-2.76 (m, 1H) 2.62-2.68 (m, 2H)
2.50-2.56 (m, 1H) 2.22 (t, 1H) 2.11-2.18 (m, 1H) 1.90-1.97 (m, 1H) 1.70 (t, 1H)
0.84 (s, 9 H) 0.02 (s, 6 H)

ldentificado como el isébmero frans con base en los picos

cruzados de ROESY.

DESCRIPCION 24

2-[3,5-bis(trifluorometil)fenil]-N-[6-[(7 S,9aS)-7-({[(1.1-dimetiletil)(dimetil)

sililjoxiymetil)hexahidropirazin[2,1-c][1,4]oxazin-8(1H)}-il]-4-(4-fluoro-2-

metilfenil)-3-piridinil]-N,2-dimetilpropanamida (D24)

o}
[ Lw
N CF,
N ]N\

, o
oTBOMS ™ = N CF,
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Método a):

(7S,9a8)-7-({[{(1,1-dimetiletil){dimetil)sililjoxi}metil}octahidro-
pirazino[2,1-c][1,4]oxazina (D22) (250 mg, 0.872 mmoles) se disolvié en 3.8 ml
de tolueno. A esta solucién se anadié 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-
4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577]
(460 mg, 0.863 mmoles), seguido por bis-tri-ter-butilfosfinopaladio (110 mg,
0.215 mmoles), cloruro de hexadeciltrimetilamonio (45 pl de una solucidn
acuosa al 25%) y solucion de hidroxido de sodio (85 pl de una solucion
acuosa al 50%, 0.85 mmoles). La solucidon se desgasificd mediante 3 ciclos de
congelamiento-bombeo-descongelamiento, después se agitd a 90°C. Después
de 4 hr, analisis de UPLC/EM indico la conversion del compuesto objetivo y
sin rastros de cloropiridina de partida. La reaccion se llevé a temperatura
ambiente, se diluyo con EtOAc (20 ml) y se lavo con NaHCO; saturado (10
ml). Los compuestos organicos se secaron y el solvente se evapord. El
producto se aisld por cromatografia instantanea (ciclohexano ->
ciclohexano:EtOAc 85:15) como un solido blanco: 390 mg (0.498 mmoles,

57%) se tomaron para el siguiente paso sin caracterizacion adicional.

Méetodo b):

A una solucién agitada de (7S,9aS)-7-({{(1,1-dimetiletil)(dimetil)
sililJoxi}metil)octahidropirazino[2,1-¢][1,4]Joxazina (D107, 5 g, 17.45 mmoles)
en 150 ml de tolueno seco a temperatura ambiente bajo nitrégeno, se anadio

una solucion de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
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metilfenil)-3-piridinil]-N, 2-dimetilpropanamida (7.75 g, 14.54 mmoles) en 50 ml
de tolueno seco, seguido por ter-butoxido de sodio (2.1 g, 21.81 mmoles) y
bis(tri-ter-butilfosfin)paladio (1.49 g, 2.908 mmoles). La mezcla resultante se
calenté a temperatura de reflujo durante 4 horas. La mezcla se dejd enfriar a
temperatura ambiente y se filtré6 sobre Sterimat. El filtrado después se diluyd
con acetato de etilo (200 ml) y con bicarbonatos de sodio (solucidon sat., 200
ml). Las fases se separaron y la capa acuosa se extrajo con acetato de etilo (2
x 150 ml). Los extractos organicos combinados se secaron (Na,SQO,) y se
concentraron bajo vacio a un residuo, se purificaron por cromatografia de gel
de silice eluyendo con 10 a 20% de EtOAc/Ciclohexano para dar el
compuesto del titulo como espuma amarillo palido (10.1 g). UPLC/EM: pico a
Rt = 1.26 min con m/z = 783.35 [M+H]"

CLAR (ascendente): Rt = 6.98 min (% de area = 98.22)

DESCRIPCION 25

2-[3,5-bis(trifluorometit)fenil]-N-[6-[(7S,9aR)-7-({[(1,1-dimetiletil){dimetil)

sililloxiymetil)hexahidropirazin[2,1-c][1,4]loxazin-8(1H)-il]-4-(4-fluoro-2-

metilfenil)-3-piridinil]-N,2-dimetilpropanamida (D25)

o .
or
N CF,
N N\
|

O

oTapMs” 7N CF,
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(7S,9aR)-7-({[(1,1-dimetiletil)(dimetil)sililJoxi}metil)octahidro-
pirazin[2,1-c][1,4]oxazina (D23) (140 mg, 0.489 mmoles) se disolvié en 2 ml de
tolueno. A esta solucion se anadio 2-cloropiridina (236 mg, 0.444 mmoles),
seguido por bis-tri-ter-butilfosfinopaladio (60 mg, 0.117 mmoles), cloruro de
hexadeciltrimetitamonio (25 pi de una solucion acuosa al 25%) y solfucion de
hidréoxido de sodio (45 ul de una solucién acuosa al 50%). La solucion se
desgasificd mediante 3 ciclos de congelamiento-bombeo-descongelamiento,
después se agitd a 90°C. El analisis de UPLC/EM después de 4 hr, indicd soélo
conversién parcial al compuesto objetivo. Se anadié mas catalizador (20 mg,
0.039 mmoles) y la reaccién se dejd a la misma temperatura durante 2 hr
adicionales, pero no se observdé cambio en la conversion al producto. La
solucion se diluyo con EtOAc (20 ml) y se lavo con NaHCO3 saturado (10 ml).
El producto se aislé por cromatografia instantanea (ciclohexano:EtOAc 94:6 —
50:50) como un aceite amarillo palido: 57 mg (0.111 mmoles, 23%) se

tomaron para el siguiente paso sin caracterizacion adicional.

DESCRIPCION 26

(3R o S)-({[(1R)-1-(hidroximetil)-2-(me‘tiloxi)-2-oxoetiI]amino}carbonil)-4-

tiomorfolincarboxilato de 1,1-dimetiletilo (nombre no preferido} (D26)-

diaestereocisomero 1

Moo (e
%
OH

Boc O Boc O
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A una solucidon de acido tiomorfolincarboxilico de N-Boc (0.488 g,
1.97 mmoles) y ‘tetraflucroborato de  O-benzotriazol-1-il-N,N,N’ N -
tetrametiluronio (TBTU) (0.697 g, 2.17 mmoles) en 5 ml de diclorometano
anhidro se anadio DIPEA (0.7 ml, 3.95 mmoles) y la solucién se agitd durante
30 min. A una suspension de clorhidrato de éster D-serinmetilico (0.47 g, 3.95
mmoles) en 5 ml de diclorometano anhidro se afadié DIPEA (0.7 ml, 3.95
mmoles) y [a solucidn resultante se agitdé durante 30 min. Después la solucion
gue contenia la base libre de serina se anadid a la mezcla de reaccion y esta
se dejo agitar a temperatura ambiente durante la noche.

Se afadido agua a la mezcla de reaccion y las dos fases se
separaron. La capa acuosa se extrajo con diclorometano (3X) y las fases
organicas comhinadas se secaron (Na;SO4) y se evaporaron a sequedad.
Este material crudo (1.66 g) se usd en el siguiente paso sin purificacion
adicional.

UPLC-EM: m/z= 349 (M+1) a t=0.59 min

DESCRIPCION 27

(7R, 9aR o 9a8S)-7-{hidroximetil)hexahidropirazin[2,1-¢][1.4]tiazin-6,9-

diona (D27)-Diaestereoisomero 1 de (D32)

S
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A una solucién de (3R o S)-({[(1R)-1-(hidroximetil)-2-(metiloxi)-
oxoetillamino}carbonil)-4-tiomorfolincarboxilato de 1,1-dimetiletilo crudo (D26)

en 20 ml de diclorometano se afadieron 10 ml de TFA. La mezcla de reaccion

se agitd a temperatura ambiente durante 4 hr. El solvente se removid bajo -

presion reducida y el residuo se recogi6 en MeOH y se cargd sobre un
cartucho de SCX. Las fracciones eluidas con amoniaco metandlico se
recogieron, el volumen se redujo y la solucién se agitd a 50°C durante 45 min.
Después, se irradid tres veces por microondas [parametros establecidos:
T=80°C, t=10 min (1X),; T=120°C, t=5 min (2X)]. El solvente se removid y
después de 2 dias, el crudo reveld la formacion de un soélido blanco. Por lo
que se precipitd con DME y se recogio por filtracion, lavando con Et;0, para
dar el 1er. lote del compuesto del titulo (120 mg, rendimiento = 28% en 2
pasos). La solucidn filtrada se evapord a sequedad y el crudo resultante,
disuelto en DME, se irradi6 dos veces por microondas (parametros
establecidos: T=130°C, t=30 min). Después de filtracién, el 2do. lote del
compuesto del titulo se aisld6 como un sdélido pardusco (94 mg, rendimiento
=22% en 2 pasos). La solucion filtrada se traté de la misma manera que antes
y después de cuatro irradiaciones por microondas [parametros establecidos:
T=130°C, t=30 min (3X) y t=90 min (1X)] el 3er. lote del compuesto del titulo
se aisldé como un sélido pardusco (50 mg, rendimiento =12% en 2 pasos).
Puesto que la pureza de estos tres lotes fue muy similar por analisis de RMN,
todos se usaron en el siguiente paso.

UPLC/EM: m/z= 217 (M+1) a t=0.36 min

’5&@
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"H RMN (500 MHz, DMSO-dg) & ppm 8.03-8.27 (m, 1H) 5.04 (t,
1H) 4.73 (td, 1H) 3.98 (dd, 1H) 3.86-3.90 (m, 1H) 3.72-3.79 (m, 1H) 3.47-3.57

(m, 1H) 2.90 (d, 1H) 2.80 (d, 1H) 2.73-2.81 (m, 1H) 2.45-2.84 (m, 2H).

5 DESCRIPCION 28

2,2-Diéxido de (7R, 9aR o 9aS}-7-(hidroximetil)hexahidropirazin[2,1-

c][1,4]tiazin-6.9-diona (D28)-Diaesterecisomero 1 de (D33)

o, ,’O
] S
—_— -
10 OJ\E/N OJ\E/N
oM “oH

A una suspension de la (7R, 9aR o 9aS)-7-(hidroximetil)-
hexahidropirazino[2,1-c][1,4]tiazin-6,9-diona de partida (D27) (264 mg, 1.22
mmoles) en diclorometano (5 ml) se afiadid m-CPBA al 77% (684 mg, 3.05

[5 mmoles) y la mezcla de reaccion se agité a temperatura ambiente durante 3
hr. El solvente se removi6 y el crudo se purificd por cromatografia (silice,
CH.CI5::NH3 2M en MeOH 95:5 a 8:2) para dar el compuesto del titulo como
un solido bianco (200 mg, rendimiento =66%).

CLAR/EM: m/z= 249 (M+1) a t=0.21 min

20 '"H RMN (500 MHz, DMSO-ds) & ppm 8.34-8.47 (m, 1H) 5.11 (t,
1H) 4.80 (dt, 1H) 4.25 (dd, 1H) 3.89-3.99 (m, 1H) 3.72-3.84 (m, 1H) 3.62 (1,

1H) 3.49-3.59 (m, 1H) 3.23-3.37 (m, 2H) 3.13 (t, 1H) 3.01 (, 1H)
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DESCRIPCION 29

[(7S, 9aR o 9a8)-2,2-dioxidooctahidropirazino]2,1-c][1,4]tiazin-7-

illmetanol
(D29)-Diaesterecisémero 1 de (D34)

0,.0 0. .0
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A una solucion del 2,2-didxido (7R, 9aR o 9aS)-7-(hidroximetil)-
hexahidropirazino[2,1-c][1,4]tiazin-6,9-diona de partida (D28) (200 mg, 0.806
mmoles) se afadid 8.06 ml de solucidn de BH;-THF 1M a temperatura
ambiente. La suspension se puso a reflujo durante la noche y se verificd por
UPLC/EM.

HCI 6 N (aprox. 8 ml) se anadié a la mezcla de reaccion, se
enfrio a 0°C, y la sclucion resultante se puso a reflujo durante 1 hr. El crudo se
purificd por cartucho de SCX para dar el compuesto del titulo como un sélido
blanco (182 mg, rendimiento cuantitativo)

CLAR/EM: m/z= 221 (M+1) a t=0.17 min

'H RMN (400 MHz, DMSO-dg) & ppm 4.56 (t, 1H) 3.18-3.26 (m,
2H) 2.94-3.15 (m, 4 H) 2.72-2.80 (m, 3 H) 2.56-2.64 (m, 1H) 2.44-2.53 (m, 1H)

2.22-2.36 (m, 2H) 1.74 (1, 1H).
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DESCRIPCION 30

2,2-Dioxido de (7S, 9aR o 9aS)-7-({[(1.1-dimetiletil)(dimetil)sililJoxi}

metil)octahidropirazino[2,1-c][1,4]tiazina (D30)-Diaesterecisémero 1

0. .0 0. .0
s S
(s (e
N . N
N ‘\_/N

SoH ~OTBDMS

A una suspensidon de [(7S, 9aR o 9aS)-2,2-dioxidooctahidro-
pirazin[2,1-c][1,4]tiazin-7-iljlmetanol (D29) (182 mg, 0.818 mmoles) en 8 mi de
diclorometano anhidro se afiadié EtsN (340 ul, 2.45 mmoles) y TDBMSCI (246
mg, 1.64 mmoles). La mezcla de reaccidn se agitdé durante 15 hr a
temperatura ambiente y después la solucidn homogénea se dejé sin agitar
durante 2 dias.

Se afnadio NaHCO; saturade y las dos fases se separaron. La
capa acuosa se extrajo con diclorometano (3X) y las fases- organicas
combinadas se secaron con Na;SO4 y se evaporaron a sequedad. El crudo se
purific6 por cromatografia (silice, CH2CI;2MeOH 1:0 a 99:1) para dar el
compuesto del titulo como un sélido blanco (150 mg, rendimiento = 55%).

UPLC/EM: m/z= 335 (M+1) a t=0.54 min

| "H RMN (400 MHz, DMSO-dg) & ppm 3.39-3.48 (m, 1H) 3.31-3.40
(m, 1H) 3.13 (t, 1H) 2.91- 3.09 (m, 3 H) 2.70-2.85 (m, 3 H) 2.56-2.65 (m, 1H)
2.42-2.51 (m, 1H) 2.27-2.36 (m, 1H) 2.19-2.30 (m, 1H) 1.91-2.06 (m, 1H) 1.74

(t, 1H) 0.80 (s, 9 H) -0.02 (s, 6H)
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DESCRIPCION 31

2-[3,5-bis(trifluorometil}fenil]-N-[6-[(7S, 9aR o 9aS)-7-({[(1.1-dimetiletil}

{(dimetil)sililJoxi}metil)-2,2-dioxidohexahidropirazin[2,1-c][1.4]tiazin-8(1H)-

il]-4-(4-fluoro-2-metilfenil)-3-piridinill-N,2-dimetilpropanamida

(D31)-Diaesterecisomero 1

O

le *
Ew/ﬁ CF,
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TBOMSO ™ = N CF,

A una solucion de 22-didéxido de (7S, 9aR o SaS)-7-({{(1,1-
dimetiletil)dimetil)sililjoxi}metil)ooctahidropirazino[2,1-c][1,4]tiazina (D30) (147
mg, 0.44 mmoles) y 2-[3,5-bis(trifluorémetil)feniI]-N—[6—c|oroa4-(4-ﬂuoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (180 mg,
0.338 mmoles) en 3 ml de tolueno anhidro se afadieron bis-tri-ter-
butilfosfinopaladio (34.5 mg, 0.068 mmoles), cloruro de
hexadeciltrimetilamonio (21.6 ul, de una solucién acuosa al 25%) y solucién de
hidréxido de sodio (40 ul, de una solucion acuosa al 50%). La mezcla de
reaccion se desgasificd por ciclos de congelamiento-bombeo-
descongelamiento y solvente se agité a 90°C durante 12 hr. Durante este
tiempo de reaccion, se afadieron cantidades adicionales del catalizador de

paladio (17+17 mg). EtOAc y NaHCO; se afadieron a la mezcla de reaccion y
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las dos fases se separarcn. La fase acuosa se extrajo con EtOAc (3X) y las
fases organicas combinadas se secaron (Na;SO4) y se evapeoraron a
sequedad. El crudo se purificd por cromatografia (silice, ciclohexano: EtOAc
9:1 a 75:25) para dar el compuesto del titulo como un sélido blanco (172 mg,
rendimiento = 47%).

EM: m/z= 831 (M+1) y 416 (M}, +1)

CLAR/EM: m/z= 831 (M+1) y 416 (M, +1) a t=1.22 min

'"H RMN (500 MHz, DMSO-ds) & ppm 8.01 (s, 1H) 7.86 (s, 1H)
7.60-7.82 (m, 2H) 7.16 (d, 1H)ﬁ6.98-7.14 (m, 2H) 6.67 (s, 1H) 4.36-4.54 (m,
1H) 3.91-4.12 (m, 1H) 3.80-3.94 (m, 1H) 3.58-3.73 (m, 1H) 3.08-3.47 (m, 5 H)
2.87-3.00 (m, 1H) 2.72-2.82 (m, 1H) 2.51 (s, 3 H) 2.42-2.67 (m, 3 H) 2.19 (s, 3

H) 1.49 (s, 3 H) 1.34 (s, 3 H) 0.78 (s, 9 H) 0.00 (s, 6 H).

DESCRIPCION 32

(7R, 9aR)-7-(hidroximetil)hexahidropirazin[2,1-c][1.4]tiazin-6,9-diona y

(TR, 9a85)-7-(hidroximetil)hexahidropirazin[2,1-c][1,4]tiazin-6,9-diona (D32)

S
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A una solucion de acido tiomorfolincarboxilico de N-Boc (0.803 g,

2.96 mmoles) en 16 m! de diclorometano anhidro se afadid tetrafluoroborato

de O-benzotriazol-1-il-N,N,N’,N'-tetrametiluronio (TBTU) (1.03 g, 3.22 mmoles)
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y la solucién se agitd durante 45 min. Se preparé una solucion de clorhidrato
de éster D-serinmetilico (0.911 g, 5.85 mmoles) y base de Huenig (1.02 ml,
5.85 mmoles) en diclorometano y se anadid a la mezcla de reaccion. La
reaccion se dejo agitar a temperatura ambiente durante la noche. El analisis
de UPLC-EM mostrdé conversion al producto. La reaccién se diluyd con
diclorometano y se extrajo con agua, se secd (NaSOy), y el solvente se
removid. El crudo (1.73 g) se recogidé para el siguiente paso sin purificacion
adicional.

Este se disolvio en 60 ml de diclorometano y se afiadieron 15 mi
de TFA a 0°C. La reaccion se agitdé a temperatura ambiente durante 2 hr. El
solvente se removio bajo presion reducida y el residuo se recogié en MeOH y
se cargo sobre un cartucho de SCX. Las fracciones que provienen de SCX se
recogieron, el solvente se removid y el residuo se disolvié en metanol y se
agité a 50°C durante la noche, después a 90°C durante 21 hr. La reaccion se
enfrio mantenida en un congelador. El precipitado que se formo se recogid por
filtracidén y la solucion madre se cencentré removiendo el solvente. Las dos
fracciones se analizaron por 'H-RMN, que fue consistente con el producto,
como una mezcla de diaestereocisémeros. Se combinaron y se usaron en el

siguiente paso sin purificacién adicional.
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DESCRIPCION D33

2.2-Di6éxido de (7R, 9aR)-7-(hidroximetil)}hexahidropirazin[2,1-c][1,4]tiazin-

6,9-diona y 2,2-dioxido de {7R, 9aS)-7-(hidroximetil)hexahidropirazin

[2.1-c]l1.,4]tiazin-6,9-diona (D33)

0,.0
S
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A una suspension de (7R, 9aR)-7-(hidroximetil)hexahidropirazin
[2,1-c][1,4]tiazin-6,9-diona y (7R, 9aS)-7-(hidroximetil)hexahidropirazin(2,1-
c]{1,4]tiazin-6,9-diona (D32) (851 mg, 3.94 mmoles) en diclorometano (17 ml),
se afadio m-CPBA al 77% (2.21 g, 9.84 mmoles) y la reaccion se dej6é a
temperatura ambiente durante 2 hr. Se formé un precipitado y se separé y se
lavd con MeOH. La fase liquida se concentré. El producto se aislé por
cromatografia instantanea (CH;Cl; —» CHyCly: NH; 0.5M en MeOH 85:15),
obteniendo 594 mg, 2.39 mmoles.

'H RMN (500 MHz, DMSO-dg) & ppm 8.44 (s, 1H) 8.41 (s, 1H)
5.48 (t, 1H) 5.12 (t, 1H) 4.80 (dt, 1H) 4.70-4.76 (m, 2H) 4.37 (dd, 1H) 4.25 (dd,
1H) 4.07-4.12 (m, 1H) 3.89-3.99 (m, 1H) 3.72-3.85 (m, 2H) 3.62 (t, 1H) 3.52-
357 (m, 1H) 3.23-347 (m, 4 H) 295-318 (m, 6 H). Mezcla de

diaesterecisomeros (relacion de aproximadamente 55/45).
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DESCRIPCION 34

[(7S, 9aR)-2.2-dioxidooctahidropirazino[2,1-c][1,4]tiazin-7-illmetanol y

[(7S, 9a5)-2,2-dioxidooctahidropirazino[2,1-¢c][1,4]tiazin-7-illmetanol {D34)
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A 2 2-dibxido de (7R, 9aR)-7-(hidroximetil)hexahidropirazin[2,1-
c][1,4]tiazin-6,9-diona y 2,2-didéxido de (7R, 9aS)-7-(hidroximetil)hexahidro-
pirazin[2,1-c][1,4]tiazin-6,9-diona (D33) (692 mg, 2.39 mmoles) se anadieron
24 mi de solucidén de BH3-THF 1M a temperatura ambiente. La suspension se
puso a reflujo durante la noche, y se verificc por UPLC/EM: los picos de
producto vistos a 0.17 y 0.37 min, ambos con m/z= 221 (M+1).El exceso de
BH3 se extinguid mediante la adicién de MeOH (10 ml) a 0°C, seguido por HCI
concentrado (2 ml) y la solucion se calentd a 80°C y se agitd durante 4 hr. El
crudo se purificé por cartucho de SCX, dejando el producto esperado: 398 mg,
1.81 mmoles.

'H RMN (400 MHz, DMSO-ds) & ppm 4.50 (t, 1H) 4.60 (t, 1H)
3.33-3.43 (m, 2H) 2.99-3.29 (m, 12H) 2.75-2.93 {m, 2H) 2.56-2.72 (m, 2H)
2.25-2.38 (m, 3 H) 1.76 (t, 1H).

La muestra consiste de una mezcla de diaestereoisémeros

(refacidén de aproximadamente 60/40).
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DESCRIPCION 35y DESCRIPCION 30

2,2-Dioxido de (7S, 9aS o R)-7-({[(1,1-dimetiletil}{dimetil)sililloxi}metil)

octahidropirazino[2.1-c][1.4]tiazina (D35)- diaestereoisomero 2 y

2,2-didxido de (7S, 9aR o S)-7-({[(1.1-dimetiletil){dimetil)sililJoxi}metil)

octahidropirazino[2,1-c][1,4]tiazina {D30)-diaestereoisémero 1

’
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A una solucion del aminoalcohol de partida (397 mg, 1.80
mmoles) en 9 ml de diclorometano anhidro se afadid EtsN (880 ul, 6.31
mmoles) y TDBMSCI (815 mg, 5.41 mmoles). La reaccidn se agité durante la
noche a temperatura ambiente. Esta se verificé por UPLC/EM: pico para los
productos a 0.56 min, m/z = 335 (M+1). Se diluyé con diclorometano y se
extrajo con NaHCO; saturado. Los compuestos organicos se secaron
(Na;SO4) y el solvente se removié. El crudo se purificd por cromatografia
instantanea (silice, CH.Cl, — CH.Cl;: MeOH 90:10). Se aislaron dos
productos:

2,2-Diodxido de (7S, 9aS o R)-7-({{[(1,1-dimetiletil)(dimetil)sililjoxi} -
metil)octahidropirazino[2,1-c][1,4]tiazina (D35)- diaestereoisomero 2

"H RMN (500 MHz, DMSO-dg) & ppm 3.49-3.59 (m, 2H) 2.99-3.20
(m, 3 H)2.79-2.92 (m, 3 H) 2.63-2.77 (m, 3 H) 2.54-2.63 (m, 2H) 2.20-2.28 (m,

1H) 0.78-0.87 (m, 9 H) -0.05-0.04 (m, 6 H)
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2,2-Dioxido de (7S, 9aR o S)-7-({[(1,1-dimetiletil){(dimetil)silil]oxi}
metil)octahidropirazino[2,1-c¢][1,4]tiazina (D30)-diaestereoisdmero 1

'"H RMN (500 MHz, DMSO-ds) & ppm 3.43-3.50 (m, 1H) 3.36-3.43
(m, 1H) 3.11-3.23 (m, 1H) 2.96-3..1.1 (m, 3 H) 2.74-2.86 (m, 3 H) 2.59-2.69 (m,
1H) 2.23-2.39 (m, 2H) 1.95-2.10 (m, 1H) 1.77 (t, 1H) 0.80-0.89 (m, 9 H) -0.03-

0.06 (m, 6 H) consistente con el diaestereémero obtenido previamente (D30)

DESCRIPCION 36

2-[3,5-Bis(trifluorometil}fenil]-N-[6-[(7S, 9aS o R)-7-({[{1.1-dimetiletil}

(dimetil)sililloxi}metil)-2,2-dioxidohexahidropirazin[2,1-c][1,4]tiazin-8(1H)-

il]-4-(4-fluoro-2-metilfenil}-3-piridinil]-N,2-dimetilpropanamida (D36)-

Diaestereémero 2

0. .0
s
(s
N CF,
k,/“ iN\ o
oteoms” # N CF,
F

A una solucion de 2.2-dioxido de (7S, 9aS o R)-7-({[(1,1-
dirnetiletil){dimetil)sililjoxi}metil)octahidropirazino[2,1-c][1,4]tiazina (D35) (111
mg, 0.331 mmoles) en 22 ml de tolueno se afiadieron 2-[3,5-
bis(triflucrometil)fenil)-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-dimetil-

propanamida [WQO 2005/002577] (136 mg, 0.254 mmoles), Dbis-tri-ter-

<0
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butilfosfinpaladio (26 mg, 0.051 mmoles), cloruro de hexadeciltrimetilamonio
(16 pl de una solucidén acuosa al 25%) y, por udltimo, solucién de hidroxido de
sodio (31 pl de una solucion acuosa al 50%). La solucién se desgasificd por
ciclos de congelamiento-bombeo-descongelamiento, después se agité a 90°C
durante 3.5 he. Una verificacion por UPLC/EM mostré el pico del producto a
1.22 min., m/z = 831 (M+1), 416 (M/2 +1). La solucion se diluyo con EtOAc, se
lavd con NaHCO; saturado, y los compuestos organicos se secaron {Na;SO,).
El producto se aislé por cromatografia instantanea (ciclohexano:EtOAc 100:0
— 40:60). 160 mg (0.192 mmoles) se tomaron para el siguiente paso sin

caracterizacion adicional.

DESCRIPCION 37

(3R, 9aR)-3-(hidroximetil)tetrahidro-2H-pirazino[1,2-a]pirazin-1,4(3H,6 H)-

diona v (3R, 9a8)-3-(hidroximetilltetrahidro-2H-pirazino[1,2-a]pirazin-

1.4(3H,6H)-diona (D37)

Bec E?OC

; N N

(1o | (L (Ko

wj\r é 0 f‘\ 4‘\/“

Boc O oc OH 0]
“OH

A una solucion de acido 1,4-bis{[(1,1-dimetiletil)oxi]lcarbonil}-
piperazincarboxilico (10.88 g, 32.93 mmoles) en 100 ml de diclorometano se
anadio tetrafluoroborato de O-benzotriazol-1-il-N,N,N’ N'-tetrametiluronio

(TBTU) (11.62 g, 36.19 mmoles) y diisopropiletilamina (8.6 ml, 54.28 mmoles).
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La reaccion se agitd durante 1 hr. Mientras tanto, se prepard una solucién de
clorhidrato de éster D-serinmetilico (10.24 g, 6581 mmoles) vy
diisopropiletilamina (11.50 ml, 65.9 mmoles) en diclorometano y finalmente se
afadid a la mezcla de reaccion. La reaccion se dejo agitar a temperatura

ambiente durante 2.5 hr. El analisis de UPLC-EM no mostré mas material de

partida y conversion al producto (pico a 0.67 min, m/z = 432, M+1). La
reaccion se diluyd con diclorometano y se extrajo con NaHCO; saturado, se
sectd (Na,;S0,), v el solvente se removid. El crudo (23.5 g) se recogid para el
siguiente paso sin purificacion adicional.

Este se disolvio en 80 ml de diclorometano y se traté con 20 ml
de TFA, anadidos a 0°C. La reaccion se agitdé a temperatura ambiente durante
2 hr, se almacené en un congelador durante la noche, y después se anadié
nuevamente con 10 ml de TFA y se agitd a temperatura ambiente durante 8 ‘
hr. Se almacend nuevamente ‘en el congelador, después se afiadid mas TFA
(20 ml) y se agitd a temperatura ambiente durante 5 hr. Después de la adicion
a 0°C de 30 ml de TFA y calentamiento a 30°C durante 3 hr, la reaccion
parecié, por UPLC/EM, no contener ya material de partida. El producto visto a
0.20 min, m/z = 232 (M+1). El volumen de la reaccion se redujo por
evaporacion y el crudo se purifico por SCX. Las fracciones basicas se agitaron
a 50°C durante la noche. La solucidn se concentrd y el residuo sélido se triturd
con MeOH (5 ml) y éter dietilico, dejando 4.44 g de producto. Mezcla (2:1) de

dos diaestereémeros.

'H RMN (400 MHz, DMSO-ds) § ppm 8.02-8.07 (s, 0.66 H) 7.98-
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8.02 (s, 0.33 H) 5.00-5.21 (m, 1H) 4.14-4.33 (m, 1H) 3.67-3.89 (m, 3 H) 3.41-

3.55 (m, 1H) 3.10-3.29 (m, 2H) 2.76-2.94 (m, 1H) 2.26-2.68 (m, 3 H).

DESCRIPCION 38

(3S. 9aR)-octahidro-2H-pirazino[1,2-a]pirazin-3-ilmetanol y (35, 9aS)-

octahidro-2H-pirazino[1,2-a]pirazin-3-ilmetanol (D38)

N N

oLy e

A T L

OH OH

(3R, 9aR)-3-(hidroximetil)tetrahidro-2H-pirazino[1,2-a]pirazin-
14(3H6H)-diona y (3R, 9aS)-3-(hidroximetil)tetrahidro-2H-pirazin[1,2-a)
pirazin-1,4(3H,6H)-diona (D37} (4.44 g, 22.28 mmoles) se dividio en dos
porciones iguales. Cada porciéon se tratd a 0°C con 110 ml de solucion de
BH3-THF 1My llevando a reflujo (80°C) durante 24 hr. La reaccién se verificé
por UPLC/EM directo y no se completd. Una alicuota adicional de 50 ml de
solucion de BH3;-THF 1M se afadié a cada reaccion, y se mantuvieron a 80°C
durante 16 hr adicionales. Se verificaron nuevamente por EM y se encontro
que que estaban completas (para ambas m/z= 172, M+1). Los matraces de
reaccion se enfriaron a —10°C y se trataron con 30 ml de HCI 6M. Las
soluciones resultantes se calentaron a 80°C y se agitaron durante 3.5 hr.
Amabas reacciones se verificaron por EM directa (m/z= 172, M+1 para ambas

muestras). LLa mezcla de reaccion se purificé por SCX, obteniendo 4.07 g de



producto. 1H RMN fue consistente con la estructura, mezcla de

diaestereoisémeros.

DESCRIPCION 39

(3S, 9aR)-3-({[{1,1-dimetiletil}{dimetil)sililloxi}metil)octahidro-2H-

pirazino[1.2-a]pirazina y (3S, 9aS)-3-({[{1.1-dimetiletil){dimetil)

sililJoxi}metil)octahidro-2H-pirazino[1,2-a]pirazina {D39)

(ke (e
§—

OH ~oTBOMS

N

(3S, 9aR)-octahidro-2H-pirazino[1,2-alpirazin-3-ilmetanol y (3S,
9aS)-octahidro-2H-pirazino[1,2-a]pirazin-3-ilmetano! (D38) (4.065 g, 23.75
mmoles) se disolvié en 100 ml de diclorometano y se traté con EtsN (9.32 ml,
71.25 mmoles) y TDBMSCI (8.4 g, 59.38 mmoles). La reaccidon se agito a
temperatura ambiente durante 70 hr. Se verificd por UPLC/EM, que mostrd
conversion a producto: picos a 0.45 y 0.46 min, m/z = 286 (M+1). Se diluyd
con diclorometano, se extrajo con NaHCO; saturado y salmuera, y se seco
sobre Na,SO,. El crudo se purificd por cromatografia instantanea (silice,
CH,CIl; —» CH,Cl,: MeOH 80:20), para dar 4.410 g de el producto esperado. El
espectro fue consistente con el producto. Mezcla de diaesteredmeros, relacion
aproximada de 2:1.

'H RMN (400 MHz, DMSO-dg) & ppm 3.67-3.81 (m, 1H) 3.35-3.48
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(m, 1H) 2.58-2.84 (m, 5 H) 2.18-2.58 (m, 3 H) 1.93-2.17 (m, 2H) 1.74-1.93 (m,

1H) 1.63-1.74 (m, 1H) 0.87 (s, 3 H) 0.86 (s, 6 H) 0.04 (2, 2H) 0.02 (s, 4 H).

DESCRIPCION 40

35 (78, 9aR)-2-acetil-7-({[{1,1-dimetileti}{dimetil}sililloxi}metil)octahidro-2H-

pirazino[1,2-alpirazina y (7S, 9aS)-2-acetil-7-({[{1,1-dimetiletil}{dimetil)

sililloxi}metil)octahidro-2H-pirazino[1,2-alpirazina (D40}

YO

(X (ke

N _ N
10 K_/N K/N
| é\OTBDMS :\OTBDMS

A una solucién de (35S, 9aR)-3-({[(1,1-dimetiletil)(dimetil)
sililjoxi}metil)octahidro-2H-pirazino[1,2-alpirazina y  (3S, 9a5)-3-({[(1.,1-
dimetiletil)(dimetil)siliI]oxi}metil)bctahidro-2H—pirazino[1 ,2-a]pirazina (D39)
15 (4.407 g, 15.44 mmoles) en 100 m| de diclorometanc se afadio trietilamina
(3.23 ml, 23.16 mmoles) y se llevd hasta —-50°C. Se anadié gota a gota una
solucion de anhidrido acético (1.459 ml, 1544 mmoles) en 16 ml de
diclorometano durante 45 min. La reaccion se agitdé a —50°C durante 30 min
adicionales y después se regresé a temperatura ambiente. La reaccion se
20 verificod por UPLC/EM, que mostré los dos productos diaestereoméricos a 0.54
y 0.57 min, m/z = 328 (M+1). La mezcla de reaccidn se diluyd con

diclorometano, se extraje con NaHCQO; saturado y salmuera, y se seco sobre

Na,S0O,. El crudo se purificd por cromatografia instantanea (silice, CH,Cl; —



CH2Clz: NH3 0.5 M en MeOH $0:10), obteniendo 4.334 g. 1TH RMN (400 MHz,
DMSO-dg) indicd una mezcla de diaestereocisémeros con picos de diagndstico

a 0.05 ppm, y 0.03 ppm.

DESCRIPCION 41 y DESCRIPCION 42

N-[6-[(3S, 9aR o S)-8-acetil-3-({[(1.1-dimetiletil}{(dimetil)sililJoxi}lmetil)

octahidro-2H-pirazino[1,2-a]pirazin-2-ill-4-(4-fluoro-2-metilfenil}-3-

piridinil]-2-[3,5-bis(trifluorometil}fenil]-N,2-dimetilpropanamida (D41)-

diaestereoisomero 1y

N-[6-[(3S, 9aS o R)-8-acetil-3-({[(1,1-dimetiletil)(dimetil}sililloxi}metil)

octahidro-2H-pirazino[1,2-alpirazin-2-il]-4-(4-fluoro-2-metilfenil}-3-

piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-dimetilpropanamida (D42)-

diaesterecisémero 2

N

o
|
N
C
N CF,
(N IN\ o
OTBOMS = N

~
CF,

F

A una solucidén de (7S, 9aR)-2-acetil-7-({[{1,1-dimetiletil){dimetil}
sililJoxi}metil)octahidro-2H-pirazino{1,2-a]pirazina y (7S, 9aS)-2-acetil-7-({[(1,1-
dimetiletil)(dimetil)sililjoxi}metil)octahidro-2H-pirazino[1,2-a]pirazina (D40) (1.5

g, 5.72 mmoles) en 20 ml de tolueno se anadié 2-[3,5-bis(trifluorometil)fenil]-N-
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[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida WO
2005/002577]) (2.034 g, 3.816 mmoles), bis-tri-ter-butilfosfinopaladio (440 mg,
0.86 mmoles), cloruro de' hexadeciltrimetilamonio (73 pl de una solucidon
acuosa al 25%) y, por ultimo, solucién de hidroxide de scodio (456 ul de una
solucidn acuosa al 50%). La solucion se desgasificd mediante dos ciclos de
congelamiento-bombeo-descongelamiento, después se agité a 90°C durante 4
hr. Se afnadio mas bis-tri-ter-butilfosfinopaladio (187 mg, 0.37 mmoles) y la
reaccion se agitd a 90°C durante 4 hr adicionales. La reaccidn se verificé por
UPLC/EM, que mostrd picos para losproductos esperados a 0.93 y 1.17 min,
m/z = 824 (M+1) para ambos. La solucién se diluyé con EtOAc, se lavd con
NaHCO; saturado, salmuera, y los compuestos organicos se secaron
(Na;SQ,4). Los productos se aislaron por cromatografia instantanea
(ciclohexano:EtOAc 70:30 — 0:100).

(D41) Diaestereoisébmero 1, 1.1686 g, UPLC/EM: pico a 1.17
min, m/z = 824. M+1.

(D42) Diaestereoisémero 2, 1.0916 g, UPLC/EM: pico a 0.93

min, m/z = 824. M+1.

DESCRIPCION 43

N-(fenilmetil)-D-serina (D43)

U&‘\Ecoz”

OH
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El compuestc del titulo se hizo de conformidad con el
procedimiento descrito por G. R. Brown, J. Chem. Soc. Perkin Trans 1, 1985,
2577. Se afadid benzaldehido (10.16 ml, 0.1 moles) a una soclucion
vigorosamente agitada de D-Serina (10.47 g, 0.1 moles) en solucién de NaOH
2N (50 mi), se agitd durante 30 minutos a T.A. antes de que se enfriara en un
bafio de hielo con sal a ~6°C, y antes de afadir borhidruro de sodio (1.06 g,
27.90 mmoles) en porciones durante 40 minutos. La reaccién se agité a T.A.
durante 1 hora, antes de que se anadiera mas benzaldehido (10.16 ml, 0.1
moles) y de que se enfriéra en un bafo de hielo con sal entre 6-10°C, y
después se afadié mas borhidruro de sodio (1.06 g, 27.90 mmoles) en
porciones durante 45 minutos. La mezcla de reaccion se agité a T.A. durante
2 horas, se lavo con Et,O. Se aseguro tode el material sélido en solucion, por
lo tanto diluido con agua antes del lavado con Et;0 x2. La capa acuosa se
acidificd a ~pH 6.5, usando solucion de HCI concentrada. El sélido se
precipité. Se filtro, se seco en el horno de vacio durante la noche a 40°C para
dar un sélido blanco en un rendimiento de 46%.

RMN (DMSO-dg) 8 7.44-7.30 (5H, m), 3.98 (2H, q), 3.73-3.61 (1

H, m), 3.14 (1 H, m).
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DESCRIPCION 44

Acido (3R)-5-ox0-4-(fenilmetil)-3-morfolincarboxilico

0

o

El compuesto del titulo se preparé de conformidad con el método

"CO,H

descrito por H. H. Otto, Helvetica Chimica Acta, 2004, 87, 90. A una solucion
enfriada con hielo de N-(fenilmetil)-D-serina (8.90 g, 45.59 mmoles} en
solucién de NaCOH 2N (50 ml) se afnadié cloruro de cloroacetilo (4.36 ml, 54.71
mmoles), gota a gota durante 15 minutos. La reaccién se agité durante 30
minutos antes de afadir solucion de NaOH al 30% (4.5 g en 15 ml) y agitando
a T.A durante 2y % horas.-Esta se enfrid en un bafo de hielo antes de que
se afnadiera solucidn de HC! concentrada a pH < 1. El sdlido se precipitd. Se
filtro. Se suspendié en isopropanal y se calenté a reflujo durante 10 minutos.
Se filtro caliente. El solvente se evaporo para dar un solido amarillo palido. Se
triturd con Et,O para dar el compuesto del titulo como un solido color crema
en un rendimiento de 29%.

EM (API+): m/z 236.1 (MH+: 100%) en un tiempo de retencidn de

1.61 min.
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DESCRIPCION 45 ’)73@

(3R)-5-ox0-4-(fenilmetil)-3-morfolincarboxilato de etilo (D45)

.
©) o

El compuesto del titulo se prepard de conformidad con el

procedimiento descrito por H. H. Otto, Helvetica Chimica Acta, 2004, 87, 90
usando acido (3R)-5-oxo-4-(fenilmetil)-3-morfolincarboxilico (D44, 3.13 g,
13.33 mmoles) en EtOH (30 ml), enfriando en un bafo de hielo antes de
afiadir cloruro de tionilo (1.46 ml) gota a gota, y después agitando a T.A.
durante 6 horas. Se afiadié mas cloruro de tionilo (1 ml) y se agitd a T.A.
durante la noche. Se afadié mas cloruro de tionilo (1 ml) y se agit6 durante 4
horas, se anadio cloruro de tionilo adicional (0.5 ml) y se agitd nuevamente
durante la noche. Se afiadio cloruro de tionilo (0.2 ml) y se dejo agitar durante
5 horas. El solvente se evapord para dar el compuesto del titulo como un
aceite anaranjado en rendimiento cuantitativo.

EM (API+): m/z 264.1 (MH+; 100%) en un tiempo de retencion de
2.28 min

[a]p =-11.4°, endonde | =1cm, ¢ = 0.5 en DCM
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DESCRIPCION 46

(3R)-4-(fenilmetil)-3-morfolincarboxilato de etilo {(D46)

El compuesto del titulo se preparé de conformidad con el
procedimiento usado por G. R. Brown, J. Chem. Soc. Perkin Trans 1, 1985,
2577, usando (3R)-5-oxo-4-(fenilmetil)-3-morfolincarboxilato de etilo (D45,
3.64 g, 13.84 mmoles) en THF seco (70 ml), enfriado en un bafo de hielo
antes de afiadir lentamente complejo de borano-sulfato de dimetilo (1.84 ml,
10M). La mezcla de reaccion se dejo calentar a temperatura ambiente durante
la noche. Se agito durante seis horas adicionales, se afadid mas complejo de
borano-sulfato de dimetilo y se agité a T.A. durante e! fin de semana. La
reaccion se extinguidé cuidadosamente con agua, gota a gota hasta que la
efervescencia se habia terminado. El solvente se evapord. El residuo se
disolvid en agua, se basificd a pH ~10 usando solucién de NaOH 2N antes de
extraer con Et,0. La capa organica después se extrajo con soluciéon de HCI
2N. La capa acida se basificd después usando solucion de NaOH 2N antes de
extraer con Et;O x 3. Los extractos combinados se secaron (MgSQO,). Se
filtraron. Se evaporaron bajo presién reducida para dar el compuesto del titulo
como un aceite incolore en un rendimiento de 68%.

EM (API+): m/z 250.1 (MH+: 100%) en un tiempo de retencion de

1.88 min
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oo = + 103°, endonde | =1cm, c=0.5en DCM

DESCRIPCION 47

Acido (3R}-4-(fenilmetil)-3-morfolincarboxilico (D47)

(.

o
©) !

(3R)-4-(fenilmetil)-3-marfolincarboxilato de etilo (D46, 2.33 g,

9.36 mmoles) se disolvidé en una mezcla de THF/EtOH/H,O (1:1:1 45 ml) antes
de que se tratara con hidroxido de litio monohidratado (0.432 g, 10.29
mmoles) y se calentara a 50°C durante la noche. La reaccién no se terminoé.
Se afadid mas hidréxido de litio monohidratado (0.200 g, 4.76 mmoles) y se
dejo calentar durante 24 horas adicionales. Se afiadid mas hidroxido de litio
{0.100 g, 2.38 mmoles) y se calentd durante 6 horas adicionales. Se anadid
mas hidroxido de litio (0.100 g, 2.38 mmoles) y se calentd durante 16 horas
adicionales. Se enfrié a T.A. La reaccidon se neutralizé usando solucién de HCI
2N. El solvente se evapord. El residuo se dividié entre DCM y agua. La capa
acuosa se extrajo con 10% de MeOH/DCM x5. Los extractos combinados se
secaron (MgSQ,). Se filtraron. El solvente se evapord bajo presion reducida
para dar el compuesto del titulo como una espuma bianca en un 94% de
rendimiento. |
EM (APl+): m/z 222.1 (MH+; 100%) en un tiempo de retencion de

0.96 min
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DESCRIPCION 48

N-{[(3R)-4-{fenilmetil)-3-morfolinil]Jcarbonil}-D-serinato de metilo (D48)

Acido (3R)-4-(feniimetil)-3-morfolincarboxilico (D47, 1.93 g, 8.73
mmoles) se disolvio en DCM seco (20 ml} con un poco de DMF (2 ml). A ésta
se anadio TBTU (3.62 g, 11.27 mmoles) seguido por DIPEA (3.02 ml, 17.29
mmoles) y se agitd durante 40 minutos a T.A., bajo argdn antes de afadir una
solucién de clorhidrato de éster D-Ser-metilico (2.70 g, 17.37 mmoles), y
DIPEA (3.02 ml, 17.29 mmoles) en DCM seco (15 ml). La mezcla resultante se
agité durante 45 minutos antes de dejarse reposar durante la noche. Diluido
con DCM (60 ml), se lavd con solucion de NaHCOj; saturada (2 x 60 ml). Se
secd (Na,SQ,). Se filtré. El solvente se evapord bajo presion reducida para
dar un aceite anaranjado. Se usé crudo en el siguiente paso.

EM (API+): m/z 323.1 (MH+; 100%) en un tiempo de retencién de

1.17 min

[]p=+11.8° endondel=1cm, c=0.5en DCM
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DESCRIPCION 49

(7S,9aS)-octahidropirazino[2,1-c][1.4]Joxazin-7-ilmetanol (D49)

@S'jgrgf:? - E“jg rﬁf} . Eﬁo

\OH

N-{[(3R)-4-(fenilmetil)-3-morfoliniljcarbonil}-D-serinato de metilo
(D48, 3.72 g, 11.55 mmoles) se disolvio en EtOH (50 ml), se trato con 10% de
Pd sobre C (450 mg) después se colocd bajo una atmodsfera de hidrogeno
durante el fin de semana. Se dejd agitando durante 6 horas adicionales. Se
afiadid 10% de Pd sobre C (200 mg) y se dejé bajo una atmésfera de
hidrogeno durante [a noche. El catalizador se removié por filtracidn a través de
un filtro de Kieselguhr lavado con acido, lavando bien con EtOH. El solvente
se removio bajo presion reducida para dar un aceite incoloro. El aceite se
disolvio en MeOH seco (15 ml) y se calenté a 50°C durante la noche. Se dejo
calentar durante 3 horas adicionales antes de enfriarse a T.A. El solvente se
removioé bajo presion reducida. El residuo se trituré con DCM para dar el
compuesto del titulo como un sélido blanquecino en un rendimiento de 35%
durante en los 2 pasos.

EM (ELSD+): 201.1 (MH+; 100%) en un tiempo de retencion de
0.49 min

[alp=+376° endondel=1cm,c=0.5en MeOH
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DESCRIPCION 50

(7 S,9a8)-octahidropirazino[2,1-¢][1,4]Joxazin-7-ilmetanol (D50)

(7S,9a8)-octahidropirazino[2,1-c]{1,4]Joxazin-7-ilmetanol (D49,
800 mg, 4 mmoles) se suspendio en THF seco (20 ml), antes de ser tratado
con solucion de complejo de borano-THF 1 M (40 ml) y calentarse a reflujo
durante 17 hcras. Se enfric a T.A, se afadié gota a gota MeOH (8 ml)
seguido por solucidn de HCI concentrada (3.2 ml). La mezcla resultante se
calentd a 70°C durante 2 horas. Se enfrié a T.A., el solventee se evapord bajo
presion reducida. El residuo se colocd sobre una columna SCX de 10g en
MeOH con algo de agua. La columna se lave con MeOH (3x 25 ml) antes de
eluir el compuesto con NH; en MeOH (4 x 25 ml). El solvente se evaporé bajo
presion reducida para dar el compuesto del titulo como un aceite incoloro en
un rendimiento cuantitativo.

EM (ELSD+): m/z 173.1 (MH+; 100%) en un tiempo de retencidon

de 0.31 min

[a]p = + 3.6°, endonde | =1 cm, c = 0.5 en MeOH
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DESCRIPCION 51

(7S,9aS)-7-({[(1,1-dimetiletil)(dimetil)sililJoxi}metil)octahidropirazino[2,1-

c][1,4]oxazina (D51)

w-0
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(7S,9aS)-octahidropirazino[2,1-c][1,4]oxazin-7-iimetanol (D50,
680 mg, 3.95 mmoles) casi se disolvié en DCM seco (12 ml) antes de afiadir
Et3N (1.10 ml, 7.90 mmoles), seguido por cloruro de TBDMS (894 mg, 5.93
mmoles). La mezcla de reaccion resultante se agitd durante el fin de semana
a T.A., bajo argén. Se dejo agitar durante 2 horas mas.

Se diluy6 con DCM, se lavd con solucién de NaHCO;3 saturada (2
x 20 ml). Se seco (MgSQ,). Se filtrd. El solvente se evapord. El residuo se
purificé sobre una columna horizontal 25 + M eluyendo con 10% de
EtOAc/Eter de pet. a EtOAc a 10% de MeOH/EtOAc. El solvente se evaporé
bajo presién reducida para dar el compuesto del titulo como un aceite amarillo
palido en un rendimiento de 62%.

'H RMN (400MHz; DMSO-ds) 6 3.77-3.63 (3H, m), 3.50-3.40 (2H,
m), 2.98 (1 H, t), 2.71 (1 H, br m), 2.61 _(_1H, dd), 2.42-2.28 (4H, m), 2.14-2.05
(2H, m), 1.96 (1 H, m), 0.83 (9H, s), 0.01 (6H, s)

[0lp=+4.4° endondel=1cm,c=05enDCM
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DESCRIPCION 52

2-[3,5-bis(trifluorometilifenil]-N-(6'-cloro-4-metil-3.4’-bipiridin-3'-il}-N, 2-

dimetilpropanamida {D52)

2-[3,5-bis(trifluorometil}fenil]-N-(6-cloro-4-yodo-3-piridinil)-N, 2-
dimetilpropanamida (400 mg, 0.726 mmoles), acidoe 4-metilpiridin-3 boroénico
(130 mg, 0.944 mmoles), carbonato de sodio (0.8 ml, 2M), tetrakistrifenilfosfin-
paladio (7.8 mg, 0.00726 mmoles) se aﬁédié en dioxano (4 ml) y se agito bajo
argdn antes de calentarse en el microondas a 110°C durante 30 minutos, se
anadio mas acido 4-metilpiridin-3-borénico (67.5 mg, 0.49 mmoles) vy
tetrakistrifenilfosfinpalédio (7.8 mg, 0.00726 mmoles) y se calenté a 110°C
durante 30 minutos, posteriormente se afnadié mas acido 4-metilpiridin-3
borénico (51 mg, 037 mmoles), tetrakistrifenilfosfinpaladio (7.8 mg, 0.00726
mmoles) y se calentd bajo condiciones de microondas a 110°C durante 30
minutos, posteriormente se afnadié acido 4-metilpiridin-3-boranico (47 mg, 0.34
mmoles), tetrakistrifenilfosfinpaladio (7.8 mg, 0.00726 mmoles) y se calenté a
110°C durante 30 minutos. El residuo se dividié entre EtOAc y salmuera. La
capa acuosa se extrajo con EtOAc x3. Los extractos combinados se secaron y
el solvente se evaporo. El residuo se purificé sobre una columna horizontal 12

+ M eluyendo con eter de pet. a 1:1 de EtOAc:éter de pet. No se pudieron
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aislar fracciones limpias. La muestra se envio para ser purificada por
cromatografia Auto-Prep dirigida a la masa (MDAP), se encontro que el solido
blanco que no se disolvio era el material deseable. Este se combind con el
producto ais!ado a partir de la MDAP para dar el compuesto del titulo como un
solido blanco en un rendimiento de 83%.

EM (API+): miz 516.1 (MH+; 100%)

DESCRIPCION 53

2-[3,5-bis(Trifluorometil)fenil]-N-{6’-[(7 S,9aS}-7-({[(1.1-

dimetiletil){dimetil}sililJoxi}metil)hexahidropirazin[2,1-c][1,4]oxazin-8{1H)-

il]-4-metil-3,4'-bipiridin-3'-il}-N,2-dimetilpropanamida (D53}

Q
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La 2-[3,5-bis(trifluorometil)fenil]-N-(6’-cloro-4-metil-3,4'-bipiridin-
3'-il)-N,2-dimetilpropanamida (D52, 77 mg, 0.15 mmoles), (7S,9aS)-7-({[(1,1-
dimetiletil)(dimetil)sililjoxi}metil)octahidropirazino[2,1-c]{1,4]oxazina (D51, 51.5
mg, 0.18 mmoles), t-butdxido de sodio (18 mg, 0.19 mmoles) se
desgasificaron juntos en tolueno seco (1.5 ml) durante 5 minutos antes de
anadir Bis(dibencilenacetona) paladic (9 mg, 0.015 mmoles) y 2-
diciclohexilfosfino-2'-(N'N'-dimetilamino)bifenilo (15 mg, 0.038 mmoles) y se

calentaron bajo condiciones de microondas a 130°C durante 30 mins. Se
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diluyeron con EtOAC, se lavaron con NaHCO; saturado x1 , salmuera x1, se
secaron (MgSQ,). Se filtraron. El solvente se evapord. El residuo se purificd
eluyendo con Pent a EtOAc. Las fracciones no se aislaron limpias. Las
fracciones mixtas se combinaron, el solvente se evaporé y residuc se volvié a

purificar sobre una columna de SCX 2g, lavando con MeOH (2x10 ml) antes

de eluir el compuesto con NH; en MeOH (3x10 ml). El solvente se evapord
bajo presion reducida para dar un sdlido gomoso (86 mg).
EM (API+: 766.4 (MH+;100%) + 652.2 (MH+, -TBDMS ; 20%)

El producto crudo se usé directamente sin purificacion adicional.

DESCRIPCION 54

2-[3,5-bis{trifluorometil)fenil]-N-(6'-cloro-6-fluoro-2-metil-3,4'-bipiridin-3'-

il)-N,2-dimetilpropanamida (D54)

2-[3,5-bis(trifluorometil)fenil]-N-(6-cloro-4-yodo-3-piridinil)-N, 2-
dimetilpropanamida (200 mg, 0.363 mmoles), acido 2-fluoro-6-metilpiperidin-5
borénico (73 mg, 0.472 mmaoles), solucion de carbonato de sodio (0.4 ml, 2M),
tetrakistrifenilfosfinpaladio (4 mg, 0.00363 mmoles) en dioxano (2 ml) se

calentaron juntos en el microondas a 110°C durante 30 minutos. La mezcla se
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dividié entre EtOAc y solucion de NaHCO; saturada. La capa acuosa se
extrajo con EtOAc x3. Los extractos combinados se secaron y se evapaoraron.
El residuo se purifico sobre un columna horizontal 12+M eluyendo con Pet
Et,O a 60% de EtOAc/Pet Et,O. El solvente se evapord bajo presion reducida
para dar el compuesto del titulo en rendimiento cuantitativo.

EM (API+): m/z 534.2 (MH+; 100%)

DESCRIPCION 55

2-[3.5-bis(trifluorometil)fenil}]-N-[6-cloro-4-(5-fluoro-2-metilfenil)-3-

piridinil]-N,2-dimetilpropanamida (D55)
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2-[3,5-bis(trifluorometil)fenil]-N-(6-cloro-4-yodo-3-piridinil)-N, 2-
dimetilpropanamida (200 mg, 0.363 mmoles), acido 2-metil-5-
fluorobencenbordnico (73 mg, 0.472 mmoles), carbonato de sodio (0.4 ml,
solucién 2M), tetrakistrifenilfosfinpaladio (4 mg, 0.00363 mmoles) en dioxanc
se calentaron juntos en el microondas a 110°C durante 30 minutos. La mezcla
se dividio entre EtOAc y salmuera. La capa acuocsa se extrajo con EtOAc x3.
Los extractos combinados se secaron y se evaporaron. El residuo se purifico
sobre una columna 12+M eluyendo con Pet Et,0 a 60% de EtOAc/ Pet Et;0
para dar el compuesto del titulo en un rendimiento de 27%.

EM (API+): m/z 533.1 (MH+; 100%)

PO
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DESCRIPCION 56

2-[3.5-bis(trifluorometil}fenil]-N-[6-[{7 S.9aS)-7-({[(1.1-dimetiletil)(dimetil}

sililJoxitmetil)hexahidropirazin[2.,1-c}[1.4}Joxazin-8(1H)-il]-4-(5-fluoro-2-

metilfenil)-3-piridinil]-N.,2-dimetilpropanamida (D56)

qrs\‘o hll CF,

2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(5-fluoro-2-metilfenil)-3-
piridinil]-N,2-dimetilpropanamida (D55, 50 mg, 0.094 mmoles), (7S,9aS)-7-
{[(1,1-dimetiletil){dimetil)sililjoxi}metil)octahidropirazino[2,1-c][1,4]oxazina
(D51, 34 mg, 0.116 mmoles) se disolvieron en tolueno (1.5 ml). Se afiadieron
Bis tritertbutilfosfin-paladio (12.5 mg, 0.0244 mmoles), seguido por cloruro de
hexadeciltrimetilamonio (20 pl, solucién acuosa al 25%), y finalmente solucién
de hidroxido de sodio (0.11 mi, solucidon acuosa al 50%). La mezcla se
desgasificd durante 5 minutos antes de que se calentara a 90°C durante 2
horas. La reaccion se enfrid a T.A., se diluyo con EtOAc, se lavd con solucidon
de NaHCO; saturada, se secd (MgSQO,). Se filtro. El solvente se evaporo para
dar un soélido pegajoso amarillo. Se uso crudo en el siguiente paso.

EM (API+): 783.4 (MH+, 60%)
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2-[3.5-bis(trifluorometil)fenil}-N-[6-cloro-4-(2-cloro-4-fluorofenil)-3-

piridinil]-N,2-dimetilpropanamida (D57)
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2-[3,5-bis(trifluorometil)fenil]-N-(6-cloro-4-yodo-3-piridinil)-N,2-

dimetilpropanamida (200 mg, 0.363 mmoles), acido 2-cloro-4-

10 fluorobencenbordnico (82 mg, 0.472 mmoles), carbonato de sodio (0.4 ml,

solucion 2M), tetrakistrifenilfosfinpaladio (4 mg, 0.00363 mmoeles) en dioxano

(2 ml) se calentaron juntos en el microondas a 110°C durante 30 minutos. La

mezcla se dividié entre EtOAc y salmuera. La capa acuosa se extrajo con

EtOAc x3. Los extractos combinados se secaron y se evaporaron. El residuo

13 se purifico sobre una columna 25+M eluyendo con 0-50% de EtOAc/Pet Et,0.

Las impurezas todavia se veian. Se envio a MDAP para purificacion para dar

el compuesto del titulo en un rendimiento de 96%.

EM (API+): m/z 553.1 (MH+; 100%)
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DESCRIPCION 58

2-[3.5-bis(trifluorometil)fenil]-N-{4-(2-cloro-4-fluorofenil)-6-[(7 S,9aS)-7-

({[{1,1-dimetiletil)(dimetil)sililJoxi}metil)hexahidropirazin[2,1-¢][1,4]

oxazin-8(1H)-il]-3-piridinil}-N,2-dimetilpropanamida {D58)
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2-[3,5-bis(trifluorometil}fenil]-N-[6-cloro-4-(2-cloro-4-fluorofenil)-3-

piridinil]-N,Z-dimetiipropanamida (D57, 60 mg, 0.11 mmoles), (75,9aS)-7-
({[(1,1-dimetiletil)(dimetil)sililloxi}metil)octahidropirazino[2,1-c][1,4]oxazina

(D51, 37 mg, 0.13 mmoles), t-butdxido de sodio (13 mg, 00.1375 mmoles) se
desgasificaron juntos en tolueno (1.2 ml) durante 10 minutos antes de anadir
bis(dibencilenacetona)paladio (6 mg, 0.011 mmoles)} y 2-diciclohexilfosfin-2'-
(N,N-dimetilamino)bifenilo (11 mg, 0.0275 mmoles) y calentando a 100°C
durante 30 minutos bajo condiciones de microondas. Se afadid mas
bis(dibencilenacetona)paladio (6 mg, 0.011 mmoles) y 2-diciclohexilfosfino-2'-
(N,N-dimetilamino)bifenilo (11 mg, 0.0275 mmoles) y se calentd durante 30
minutos adicionales a 100°C bajo condiciones de microondas. Se diluyé con
EtOAc, se lavd con solucién ge NaHCO; saturada x1, salmuera x1, se seco
(MgSQ,). Se filtrd. El solvente se evapor6 bajo presidon reducida. El residuo se
purifico eluyendo con 0-100% de EtOAc/Pent. El solvente se evaporo para dar

una goma café del compuesto del titulo en un rendimiento de 25%.



EM (API+): m/z 803.4 (MH+; 40%)

DESCRIPCION 59

2-[3,5-bis(trifluorometil)fenil}-N-[6-cloro-4-(2-formilfenil)-3-piridinil]-N,2-

5 dimetilpropanamida (D59)
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2-[3,5-bis(trifluorometil)fenil]-N-(6-cloro-4-yodo-3-piridinil)-N,2-

10 dimetilpropanamida (200 mg, 0.363 mmoles), acido benzaldehido-2-bordnico
{71 mg, 0.472 mmoles), carbonato de sodio (0.4 ml, solucidbn 2M),
tetrakistrifenilfosfinpaladio (4 mg, 0.00363 mmoles) en dioxano (2 ml) se
calentaron juntos en el microondas a 110°C durante 30 minutos. La mezcla se
dividid entre EtOAc y salmuera. La capa acuosa se extrajo con EtOAc x3. Los

5 extractos combinados se secaron y se evaporaron. El residuo se purifico
sobre una columna 25+M eluyendo con 0-50% de EtOAc/ Pet Et,O para dar el
compuesto del titulo como un sélido amarillo en un rendimiento de 55%.

EM (API+): m/z 529.1 (MH+; 100%)
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DESCRIPCION 60

2-[3.5-bis(trifluorometil)fenil]-N-[6-[(7 S,9aS)-7-({[{1,1-dimetiletil)

(dimetil)sililloxi}metil)hexahidropirazin[2,1-c][1,4]oxazin-8(1H)-il]-4-(2-

formilfenil)-3-piridinil]-N.2-dimetilpropanamida (D60)

2-[3,5-bis(triftuorometil)fenil]-N-[6-cloro-4-(2-formilfenil)-3-

piridinil]-N,2-dimetilpropanamida (D59, 106 mg, 0.201 mmoles), (75,9aS)-7-
({I(1,1-dimetiletil)(dimetil)sililjoxi}metil)octahidropirazino[2,1-c][1,4]oxazina
(D51, 72 mg, 0.251 mmoles) se disclvieron en tolueno (2 ml). Se afadieron bis
tritertbutilfosfinpaladio (27 mg, 0.052 mmoles), seguido por cloruro de
hexadeciltrimetilamonio (30 ul, solucién acuosa al 25%), y finalmente solucion
de hidréxido de sodio (0.25 ml, solucion acuosa al 50%). La mezcla se
desgasificd durante 5 minutos antes de calentarse a 90°C durante 2 Horas. la
reaccion se enfrio a T.A., se diluyd con EtOAc, se lavé con solucion de
NaHCO; saturada, se seco (MgSQO,). Se filtro. El solvente se evapord. El
residuo se purifico eluyendo con 0-50% de EtOAc/Pent. El solvente se
evaporc bajo presion reducida para dar un sélido amarillo palido en un
rendimiento de 18%.

EM (API+): m/z 779.4 (MH+; 100%).
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DESCRIPCION 61

2-[3,5-bis{trifluorometil)fenil]-N-{6-[{7 S.9aS)-7-({[(1.1-dimetiletil}

(dimetil)sililJoxiimetil)hexahidropirazin[2,1-c][1,4]oxazin-8(1H}-ill-4-[2-

(hidroximetil)fenil]l-3-piridinil}-N,2-dimetilpropanamida (D61)

Cle
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2-[3,5-bis(trifluorometil)fenil]-N-[6-[(7 S,9a8)-7-({[(1, 1-dimetiletil)

(dimetil)sililjoxi}metil)hexahidropirazin{2,1-c][1,4Joxazin-8(1H)-il]-4-(2-
formilfenil)-3-piridinil]-N,2-dimetilpropanamida (D60, 27.7 mg, 0.0356 mmoles)
se suspendio en THF seco (1.5 ml) antes de afiadir borhidruro de sodio (3 mg,
0.078 mmoles) y agitando durante 1 hora. Se anadié mas borhidruro de sodio
(3 mg, 0.078 mmoles) y se dejd agitando durante 1 %2 horas adicionales. La
reaccion se extinguié con agua, se diluyd con EtOAc. La capa organica se
lavd con agua, se secé (MgSQ,). Se filtrd. El solvente se evapord para dar el
compuesto del titulo como un sélido blanquecino en un rendimiento de 89%.
Se uso crudo en el siguiente paso.

EM (API+): m/z 781.4 (MH+; 100%).
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DESCRIPCION 62

2-[3,5-bis(trifluorometil)fenil]-N-{(4-(4-fluoro-2-metilfenil)-6-{[{2 S}-2-

pirrolidinilmetilJamino}-3-piridinil)-N,2-dimetilpropanamida (D62)
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Una suspension de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-
fluorc-2-metilfenil)-3-piridinil]-N, 2-dimetilpropanamida [WO 2005/002577] (1.5
g, 2.81 mmoles) (2R)-2-(aminometil)-1-pirrolidincarboxilato de 1,1-dimetiletilo
(N-Boc prolinamina) (1.41 g, 7.025 mmoles) y carbonato de potasio (777 mg,
562 mmoles) en 6 ml de DMSO se calentd durante 18 hr a 150°C
(temperatura detectada 138°C). Una verificacion de CLAR/EM mostrdé una
conversion al 50% con pérdida parcial del grupo protector Boc. La reaccion se
calenté bajo irradiacion de microondas a 160°C durante 1 hr y a 180°C
durante dos ciclos de 1 hr y 1.5 hr, respectivamente. La suspension se diluyo
con diclorometano y se extrajo con NaHCO; saturado y los compuestos
organicos se secaron (Na;S0O,) y la solucion se cargd sobre un cartucho de
SCX, se lavd con diclorometano (100 ml) y metanol (200 ml, este lavado
permitid la recuperacion de la cloropiridina sin reaccionar) y se eluydé con NH;
2M en MeOH. EI crudo asi obtenido obtenido, que contenia tanto los
compuestos Boc-protegidos y no protegidos, se purificd por cromatografia

instantanea (silice, ciclohexano: EtOAc 80:20 a EtOAc). Se aislaron 350 mg
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de Boc-amina protegida y 410 mg del compuesto del titulo. Este dltimo
compuesto se purifico adicionaimente mediante una proteccién boc,
cromatografia instantanea, desproteccion de TFA y procedimiento de
aislamiento SCX. Rendimiento final: 165 mg. O.A.CLAR, pico en 5.20 min, >

99% de pureza (UV).

DESCRIPCION 63

2.2-Pirrolidindicarboxilato de dietilo (D63)

A una solucién de etoxido de sodio (5.14 g) en etanol absoluto
(75 ml) a 0°C bajo una atmosfera de nitrogeno, se anadi6é lentamente una
solucién de aminomalonato de dietilo (sal de clorhidrato, 8 g) en etanol
absoluto (75 mi). Una suspension amarilia se obtuvo al final de la adicion. 1,3-
dibromopropano (7.7 ml) después se afiadié y la mezcla resultante se agitd a
temperatura de reflujo durante 5 horas. La mezcla se dej6 enfriar a ta,
después se removid el etanol bajo vacio para dar un soélido amarillo. Este se
disolvio en HCI (solucion 1M, 20 ml) y después se lavd con éter etilico (2 x 50
ml). Las fases se separaron y la fase acuosa se llevé a pH = 9 mediante la
adicidn de NaOH (solucion 1M). Después se extrajo con éter etilico (3 x 50 ml)

y se lavd con salmuera (20 ml). La fase organica se seco y se concentro bajo
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vacio para dar el compuesto deseado (2.35 g) como aceite amarillo.

EM (ES/+) m/z=216 [M+H]".

DESCRIPCION 64

1-{Bromoacetil)-2,2-pirrolidindicarboxilato de dietilo {(D64)
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A una solucién de 2,2-pirrolidindicarboxilato de dietilo (D63, 900
mg) en diclorometano {9 ml) a 0°C, se afadieron carbonato de potasio
(solucion 0.5M, 12.5 ml) y bromuro de bromoacetilo (0.55 ml). La mezcla
resultante se agité a 0°C durante 2 horas. La mezcla después se diluyd con
agua y después se dejoé que alcanzara la t.a. Se afiadi¢ acetato de etilo (15
ml) y las fases se separaron. La fase acuosa se extrajo después con acetato
de etilo (2 x 10 ml) y se lavo con salmuera (20 ml). La fase organica se seco y

se concentrd bajo vacio para dar el compuesto deseado (1.06 g) como aceite

anaranjado.
CCD: CH/ACOEt 1:1, Rf = 0.47.

UPLC/EM: pico a Tr = 0.63 min con m/z = 336, 338 [M+H]".



DESCRIPCION 65

1,4-Dioxo-2-(fenilmetil}jhexahidropirrolo[1,2-a]lpirazina-8a(6H)-carboxilato

de etilo (D65)

A una solucidon de 1-(bromoacetil)-2,2-pirrolidindicarboxilato de
dietilo (D64, 950 mqg) en acetonitrilo {10 mi) a t.a., se afadio bencilamina (340
microlitros). La mezcla resultante se agit6é a t.a. durante 3.5 horas: se observd
la formacién de un solido blanco. La suspension después se filtré sobre un
embudo de Gooch. El filtrado organico se diluyo con acetato de etilo (15 ml) y
se lavo con agua (2 x 10 ml). La fase organica se seco y se concentro bajo
vacio a un residuo que se purificd por cromatografia instantanea (Cycl/EtOAc
de 50/50 a 35:65) para dar el compuesto deseado (200 mg) como aceite
incoloro.

CCD: CH/AcOEt 7:3, Rf=0.53.

UPLC/EM: pico a Tr = 0.62 min con m/z = 317 [M+H]".

'"H RMN (500 MHz, CLOROFORMO-d) d ppm 7.34 (t, 1H) 7.32
(t, 2H) 7.23 (dd, 2H) 4.97 (d, 1H) 4.25 (d, 1H) 4.19-4.25 (m, 2H) 4.01 (d, 1H)
3.74 (d, 1H) 3.67-3.76 (m, 1H) 3.55-3.63 (m, 1H) 2.71-2.80 (m, 1H) 2.36-2.46

(m, TH) 1.93-2.11 (m, 2H) 1.21 (t, 3 H).

D
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DESCRIPCION 66

[2-(Fenilmetil)hexahidropirrolo[1,2-a]lpirazin-8a(6H)-illmetanol (D66}

fole

A una solucion de 1,4-dioxo-2-(fenilmetil)hexahidropirrolof1,2-
alpirazina-8a(6H)-carboxilato de etilo (D65, 450 mg) en THF anhidro (5 ml)
bajo una atmdsfera de nitrégeno a 0°C, se afadid gota a gota hidruro de litio-
aluminio (1 M en THF, 14 mi). La mezcla resultante se agitd a 0°C durante 10
minutos, después se dejo que alcanzara t.a. y se agitd a esta temperatura
durante 45 minutos. Después se calenté a temperatura de reflujo durante 3.5
horas y después se dej¢ enfriar a t.a. Después se anadieron agua (540
microlitros), NaOH (solucion 1M, 540 microlitros) y agua (1.6 ml) a la solucion
y se observo la formacion de un precipitado blanco. La suspension se agité a
t.a. durante 30-40 minutos, después se filtré sobre un embudo de Gooch. El
filtrado organico se seco y se concentro bajo vacio a un residuo que sé
purifico por cromatografia instantanea (DCM/MeOH a partir de 100/0 a 90:10)
para dar el compuesto deseado (162 mg) como aceite anaranjado.

CCD: DCM/MeOH 8:1, Rf=0.43.

UPLC/EM: pico a Tr = 0.43 min con m/z = 247 [M+H]".



141

DESCRIPCION 67

Hexahidropirrolo[1,2-alpirazin-8a({6H)-ilmetanol (D67)

(Njg\OH

NH

A una solucién de [2-(fenilmetil)hexahidropirrolo[1,2-a]pirazin-
8a(6H)-illmetanol (D66, 180 mg) en metanol anhidro (5 ml) bajo una atmoésfera
de nitrébgeno a t.a., se afadieron formiato de amonio (475 mg) y paladio (10%
sobre carban, 13 mg). La suspension resultante se calentd a temperatura de
reflujo durante 3.5 horas, despues se dejo enfriar a r.t. y se filtré sobre Celite.
El extracto organico se seco y se concentré bajo vacio para dar el compuesto
deseado (120 mg) como un sélido ceroso anaranjado.

UPLC/EM: pico a Tr = 0.15 min con m/z = 157 [M+H]".

"H RMN (400 MHz, DMSO-dg) d ppm 5.09 (br. s., 1H) 3.61 (d,
1H) 3.34 (br. s., 1H) 2.89-3.09 (m, 5 H) 2.76-2.89 (m, 2H) 2.72 (d, 1H) 1.62-

1.84 (m, 3 H) 1.49-1.61 (m, 1H)

DESCRIPCION 68

Clorhidrato de (3S)-3-hidroxi-L-prolinato de metilo (D68)

Cloruro de hidrdgeno gaseoso se hizo burbujear a través de una
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suspension de trans-3-hidroxi-L-prolina (1.5 g, 11.4 mmoles) en 20 ml de
MeOH recién destilado a 0°C durante 30 min. La solucion clara resultante se
agitd durante la ﬁoche, después se concentro bajo presion reducida para dar
el compuesto del titulo como un sélido blanco (1.96 g). Rendimiento de 94%.

Referencia: Solicitud de patente de E.U.A. 2004 19,063.

DESCRIPCION 69

(3S)-1-{cloroacetil)-3-hidroxi-L-prolinato de metilo (D69)

_OH
Q‘cozm
o}
cl
A una solucion del clorhidrato de (3S)-3-hidroxi-L-prolinato de
metilo (D68, 1.8 g, 9.9 mmoles) y EtzN (3 ml, 21.8 mmoles) en 10 ml de
benceno seco a temperatura DE 7-8°C se anadid gota a gota una solucién de
cloruro de cloroacetilo (0.87 mt, 10.9 mmoles) en 5 ml de benceno seco.
Después de 24 hr a t.a., el precipitado se filtré y se lavé con AcOEt. El filtrado
se evapord, y el aceite crudo se purificé por cromatografia en columna
instantanea (Cy/AcOEt 1/4 como eluyente). ElI compuesto del titulo se aisld
como un aceite incoloro (1.48 g). Rendimiento 67%.

Referencia: Khimiko-Farmatsevticheskii Zhurnal 1984, 18, 1445-

8, Eur. J. Org. Chem. 2000, 657.
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DESCRIPCION 70

{8S)-8-hidroxihexahidropirrolo[1,2-alpirazina-1,4-diona (D70)

Una mezcla de (35)-1-(cloroacetil)-3-hidroxi-L-prolinato de metilo
(D69, 1.48 g, 6.7 mmoles) en 10 mi de MeOH y 60 ml de una solucidon
saturada de NH; en MeOH se agitdé durante 48 hr a ta.. El solvente se
evapord bajo presion reduéida, para dar un sélido. El analisis indico que eéto
era el compuesto del titulo como un par de diaestereoisémeros. Después de
una cromatografia en columna corta (CHCIl:/MeOH 8/2 como eluyente) el
compuesto del titulo se aislé como un sélido espumoso (1 g). Rendimiento
88%.

Referencia: Khimiko-Farmatsevticheskii Zhurnal 1984, 18, 1445-8

DESCRIPCION 71

(8 S)-octahidropirrolo[1,2-alpirazin-8-ol {D71)

OH

g

En una suspension agitada, enfriada (0 °C) de LiAlH, (3.3 g, 88
mmoles)y en 60 ml de THF seco, se introdujo (8S)-8-

hidroxihexahidropirrolo[1,2-alpirazina-1,4-diona (D70, 750 mg, 4.4 mmoles) en
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porciones pequefias. La mezcla después se dejé que alcanzara t.a. y se agitd
durante 48 hr, después de lo cual se enfrid a 0°C. Se introdujo THF (70 ml),
después sucesivamente una solucion saturada de Na-K-tartrato (5 ml) y una
solucion de NaCH acuosa al 20% (5 ml) se hicieron gotear en el matraz, bajo
agitacion vigorosa. La suspension se agitd durante 30 min a t.a., y se filtré. La
torta de filtro palida se lavé con 100 ml de CHCI; y los filtrados y lavados
combinados se evaporaron bajo vacio para dar 500 mg del compuesto del
titulo. A partir del analisis de CG-EM, aun se observaron 2 productos
diaestereoméricos. Rendimiento 80%.

"H RMN (500 MHz, DMSO-d6) & ppm 4.01 (s, 1H) 2.93 (t, 1H)
2.87 (d, 1H) 2.80 (d, 1H) 2.71 (d, 1H) 2.49-2.61 (m, 2H) 1.89-2.06 (m, 2H)
1.74-1.91 (m, 2H) 1.48-1.56 (m, 1H) 1.34-1.42 (m, 1H)

Referencia: J. Org. Chem. 1995, 60, 3916.

DESCRIPCION 72

cis-Octahidropirrolo][1.2-alpirazin-1-ilmetanol (D72)

A

A una solucion de  3-oxooctahidropirrolo[1,2-a]pirazin-1-
carboxilato de cis-metilo (Preparada de conformidad con los procedimientos

de la literatura: Heterocycles, 52(3), 2000 (270 mg) en THF anhidro (10 mi)

bajo una atmoésfera de nitrogenc a 0°C, se afiadié gota a gota hidruro de litio-
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aluminio (1 M en THF, 6.8 ml). La mezcla resultante se agit6 a 0°C durante 1
hora, después se dejé que alcanzara t.a. y se agitd a esta temperatura
durante 30 minutos. Después se afnadieron agua (260 microlitros), NaOH
(solucion 1M, 260 microlitros) y agua (780 microlitros) a la solucidn y se
observo la formacion de un precipitado blanco. La suspension se filtré sobre
un embudo de Gooch. El filtrado organico se secd y se concentrd bajo vacio
para dar el compuesto deseado (198 mg) como aceite amarillo.

UPLC/EM: pico a Tr = 0.15 min con m/z = 157 [M+H]".

'"H RMN (500 MHz, CLOROFORMO-d) d ppm 3.94-4.04 (m, 1H)
3.75 (dd, 1H) 3.19 (td, 1H) 3.07-3.15 (m, 1H) 3.05 (t, 1H) 2.96-3.04 (m, 1H)

2.78-2.90 (m, 2H) 2.29-2.40 (m, 1H) 2.17 (td, 1H) 2.02-2.16 (m, 1H) 1.58-1.86

~(m, 4 H).

DESCRIPCION 73

cis-1-({[(1.1-dimetiletil}{dimetil)sililJoxi}metil)octahidropirrolo[1,2-a]

pirazina (D73)

NH

A una solucién de cis-Octahidropirrolo[1,2-a]pirazin-1-iimetanol
(D72, 198 mg) en DCM anhidro {10 ml) bajo una atmédsfera de nitrégeno a
temperatura ambiente, se afiadieron trietilamina (350 microlitros) y cloruro de

t-butildimetilsililo {286 mg). La solucion resultante se agité a temperatura
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ambiente durante la noche, después se diluyd con agua (5 ml). La fase
acuosa se extrajo con DCM (2 x 10 ml). Los extractos organicos combinados
se secaron y se concentraron bajo vacio a un residuo que se purificé por
cromatografia instantanea (DCM/NH; 0.5M en MeOH a partir de 100/0 a
5 90/10) para dar el compuesto deseado (195 mg) como aceite amarillo.

UPLC/EM: pico a Tr = 0.80 min con m/z = 271 [M+H]".

"H RMN (500 MHz, CLOROFORMO-d) d ppm 3.84 (t, 1H) 3.61
(dd, 1H) 3.11-3.21 (m, 1H) 2.99 (dd, 2H) 2.82-2.88 (m, 1H) 2.71-2.79 (m, 1H)
2.41-2.50 (m, 1H) 2.19-2.35 (m, 2H) 1.71-1.85 (m, 1H) 1.94 (br. s., 1H) 1.53-

10 1.73(m, 3 H)0.90 (s, 9 H) 0.07 (s, 6 H).

DESCRIPCION 74

cis-2-[3,5-bis(trifluorometil}fenill-N-[6-[1-({[(1,1-dimetiletil}{(dimetil)silii]

oxi}metil)hexahidropirrolo[1,2-a]pirazin-2{1H}-il]-4-(4-fluoro-2-metilfenil)-

15 3-piridinil]-N,2-dimetilpropanamida (D74)
\/
Si
P < i
L_n lN\ o
P F
i N
20 F

A una solucion de cis-1-({[(1,1-dimetiletil)(dimetil)sililjoxi}
metilyoctahtdropirrolo[1,2-a]pirazina (D73, 50 mg) en tolueno seco (0.5 ml), se

afadidé una solucion de 2-[3,5-bis(trifluorcmetil)fenil]-N-[6-cloro-4-(4-fluoro-2-
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metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (75 mg) en
tolueno seco (0.5 ml) a t.a. Se anadieron cloruro de hexadeciltrimetilamonio
(solucion acuosa al 25%, 132 microlitros), bis(tri-ter-butilfosfino)paladio (19
mg) y NaOH (solucidn acuosa al 50%, 245 microlitros). La mezcla resultante
se desgasificdé por dos ciclos de congelamiento-descongelamiento y se dejd
que alcanzara t.a. bajo una atmodsfera de nitrogeno. La mezcla despues se
calenté a 90°C durante 5 horas. La mezcla se dejo enfriar a t.a., se diluyo con
acetato de etilo (1 ml) y se lavo con una solucion saturada de NaHCO; (1 ml).
La fase acuosa se extrajo con acetato de etilo (3 x 2.5 ml). Los extractos
organicos combinados se secaron y se concentraron bajo vacio a un residuo
que se purificd por cromatografia instantanea (Cycl/EtOAc 1:1) para dar el
compuesto deseado (10.5 mg) como aceite amarillo.
CCD: Cycl/EtOAc 1:1, Rf=0.49.

UPLC/EM: pico a Tr = 0.87 min con m/z = 767 [M+H]".

DESCRIPCION 75

1-[2-{{[{1,1-dimetiletil}oxi]carbonil}amino)etil]-L-prolinato de metilo (D75)

»h
T
WQ

A una solucién de L-prolinato de metilo (892 mg, 6.93 mmoles)
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en dicloroetano (20 ml) se afadio a t.a. (2-oxoetil)carbamato de 1,1-dimetiletilo
(19, 6.3 mmoles) y la mezcla de reaccion se agitd durante 30 min. Se afiadio
triacetoxiborhidruro de sodio (2.34 g, 12.6 mmoles) y la mezcla de reaccion se
agitd durante 3 hr. El compuesto del titulo (1 g) se aisld después de
purificacion mediante SCX.

'"H RMN (400 MHz, CLOROFORMO-d) § ppm 5.11-5.49 (m, 1H)
3.59-3.88 (m, 4 H) 3.05-3.41 (m, 4 H) 2.71-2.90 (m, 1H) 2.54-2.73 (m, 1H)

2.34-2.51 (m, 1H) 2.03-2.30 (m, 1H) 1.27-2.04 (m, 11 H).

DESCRIPCION 76

(8aS)-hexahidropirrolo[1,2-a]lpirazin-1(2H)-ona (D76)

L

O
\—
OaN
J

A una solucién de 1-[2-({[(1,1-dimetiletil)oxi]carbonil}amino)etil]-L-
prolinato de metilo (D75, 1 g) en diclorometano (20 ml) se afadié at.a. TFA (5
ml) y la mezcla de reaccién se agité durante 1 hr. La mezcla se diluyd con
MeCH vy se filtré a través de un cartucho de SCX. Las fracciones eluidas con
amoniaco metanolico se evaporaron bajo vacio manteniendo la temperatura
del bafio a 40°C.

El crudo se purifico por cromatografia (cartucho de silice,
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CH,Cl;:MeOH 95:5) para dar el compuesto del titulo (420 mg).
"H RMN (400 MHz, CLOROFORMO-d) 8 ppm 5.86-6.38 (m, 1H)
3.47-3.70 (m, 1H) 3.24-3.47 (m, 2H) 2.87-3.13 (m, 3 H) 2.65-2.87 (m, 1H)

2.14-2.37 (m, 1H) 1.69-2.10 (m, 3 H)

DESCRIPCION 77

4-[2-({[(1,1-dimetiletil)oxilcarbonil}amino)etil]-1,3-piperazinadicarboxilato

de 1-(1,1-dimetiletil) 3-etilo (D77)

. !::loc
N
[ j\rrOEt
N
H 0
N.
Boc

A una solucidn de 1,3-piperazinadicarboxilato de 1-(1,1-
dimetiletil) 3-etilo [EP1486498, 2004] (2.023 g, 8.28 mmoles) en 10 ml de
dicloroetanc se anadio una soluciéon de N-boc-2-aminoacetaldehido (1.87 g,
12.42_mmoles) en 20 ml de dicloroetano. La solucién se agité a temperatura
ambiente y bajo atmosfera de nitrégeno durante 30 min. Triacetoxiborhidruro
de sodio (3.32 g, 16.56 mmoles) después se afadid y la reaccidn mantuvo la
temperatura ambiente durante la noche. El producto se aislé sobre un
cartucho de SCX. 2.492 g.

CL/EM: pico a 2.16 min, m/z= 402 (M+1).
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DESCRIPCION 78

Hexahidro-2H-pirazino[1,2-a]pirazin-1(6H)-ona (D78)

H
N

)

5 L__NH
A una solucion de 4-[2-({[(1,1-dimetiletil)oxi]carbonil}amino)etil]-
1,3-piperazinadicarboxilato de 1-(1,1-dimetiletil) 3-etilo (D77, 2.492 g, 6.21
mmoles) en diclorometano (30 ml) mantenida a 0°C se anadié TFA (10 ml)
gota a gota. La soluciébn se mantuvo a 0°C durante 2 hr, y después a
10 temperatura ambiente durante 6 hr. El producto desprotegido se aisld por SCX
y ia solucion resultante se evaporé a 50°C para inducir ciclizacion. El producto
objetivo se purificé por cromatografia de fase inversa (columnas Oasis HLB 69
x 4, eluidas con agua), obteniendo 372 mg del compuesto del titulo.
"H RMN (500 MHz, DMSO-dg) 8 ppm 7.65 (br. s., 1H) 3.20-3.30
15 (m, 2H) 2.98-3.07 (m, 1H) 2.84 (d, 1H) 2.72-2.80 (m, 2H) 2.68 (dt, 1H) 2.49-

2.52 (m, 1H) 2.40-2.46 (m, 1H) 2.35 (dt, 1H) 2.12 (dt, 1H).

DESCRIPCION 79

Octahidro-2H-pirazino[1,2-a]pirazina {(D79)

0,

NH

A una suspension de hexahidro-2H-pirazino[1,2-alpirazin-1 (6H)-
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ona (D78, 339 mg, 2.184 mmoles) en 3.5 ml de THF mantenida a 0°C se
afiadieron gota a gota 21.84 ml de una solucion de borano-THF 1 M. La
reaccién se mantuvo a 75°C bajo atmésfera de nitrégeno durante 3 hr,
después se extinguid mediante la adicion lenta de MeOH a 0°C. Despues de
5 30 min a temperatura ambiente, se afiadieron 5 ml de una >solucién de HCI
acuosa al 37% diluida en 10 ml de MeOH y la solucidn resultante se calentd a
50°C durante 2.5 hr. El solvente se removi6 y el residuo se purificé por SCX,
dejando 251 mg del compuesto del titulo.
EM (directo): m/z= 142 (M+1)
10 "H RMN (500 MHz, DMSO-ds) § ppm 2.44-2.77 (m, 8 H) 2.17 (t,

2H) 1.97 (dt, 2H) 1.73-1.84 (m, 1H)

DESCRIPCION 80

2-[3.5-bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(octahidro-2H-

13 pirazino[1,2-a]pirazin-2-il)-3-piridinii]-N,2-dimetilpropanamida {D80)

A una soluciéon de octahidro-2H-pirazino[1,2-a)pirazina (D79, 197

mg, 1.395 mmoles) en 6 ml de DMSO se afadid 2-[3,5-bis(trifluorometil)fenil]-
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N-[B-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil)-N,2-dimetilpropanamida (WO
2005/002577] (372 mg, 0.698 mmoles) y carbonato de potasio (289 mg, 2.09
mmoles) y la reaccion se calenté a 130°C durante 22 hr. El producto se aislé
por SCX, y el crudo obtenido (451 mg) se uso en las siguientes reacciones sin

purificacién adicional.

EM (directo): m/z= 638 (M+1).

DESCRIPCION 81

(3R,8aS)-3-({[(1.,1-dimetiletil)(dimetil)sililJoxi}metil)octahidropirrolo[1,2-3]

pirazina (D81)

K(NH

OTBOMS

A una solucion de (3R,8aS)-octahidropirrolo[1,2-a]pirazin-3-
ilmetanol (Tetrahedron Asymmetry, 1996, 7(7), 1999-2005), 220 mg, 1.41
mmoles) en 8 ml de diclorometano se anadié trietilamina (262 pf, 2.82
mmoles) y una solucién de cloruro de ter-butildimetlilsililo (170 mg, 1.7
mmoies) en diclorometano (1 ml) y la solucion se agité a temperatura
ambiente durante 3 hr. Se afadié cloruro de ter-butildimetlilsililo adicional (113
mg, 1.1 mmoles) y la solucion se dejo a temperatura ambiente durante la
noche. Mas trietifamina (261 ul, 2.82 mmoles) y cloruro de ter-butildimetlilsililo
(71 mg, 0.69 mmoles) se afadieron nuevamente, y la 'reaccic')_n se dejdo a

temperatura ambiente durante 5 hr. La reaccion se diluyo con diclorometano y
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se extrajo con NaHCO; saturado y salmuera. El producto se aisld por
cromatografia instantanea (diclorometano a diclorometano:NHs 0.5 M en
MeOH 9:1), obteniendo 259 mg del compuesto del titulo.

'H RMN (500 MHz, CLOROFORMO-d) & ppm 3.89 (t, 1H) 3.60
(dd, 1H) 3.01-3.10 (m, 3 H) 2.95 (dt, 1H) 2.79 (dd, 1H) 2.75 (dd, 1H) 2.49 (dd,
1H) 2.23-2.40 (m, 2H) 1.66-1.89 (m, 3 H) 1.43-1.57 (m, 1H) 0.90 (s, 9 H) 0.08
(s, 6 H)

CL/EM (verificacién a 5 hr de reaccion): pico a 0.49 min, m/z=

271 (M+1).

DESCRIPCION 82

{3S5,8aS5)-3-{{[(1.1-dimetiletil)(dimetil)sililJoxi}metil)octahidropirrolo[1,2-a]

pirazina (D82)

) H
N

Ké,NH

-\OTBDMS

A una solucidén de (3RS,8a8S)-octahidropirrolo[1,2-alpirazin-3-
ilmetanol (Tetrahedron Asymmetry, 1996, 7(7), 1999-2005) (531.5 mg, 3.39
mmoles) en 20 ml de diclorometano se afiadié trietilamina (1.423 ml, 10.17
mmoles) y cloruro de ter-butildimetlilsililo (1.026 g, 6.78 mmoles). La solucién
se agitd a temperatura ambiente durante 2 dias. La reaccién se diluyé con
diclorometanc y se extrajo con NaHCO3; saturado y salmuera. E! producto se

aisld6 por cromatografia instantanea (diclorometano a diclorometano:MeOH
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99:1 a 80:10), obteniendo 157 mg del compuesto del titulo.
'"H RMN (400 MHz, CLOROFORMO-d) 8 ppm 3.60-3.70 (m, 1H)
3.47-3.59 (m, 1H) 2.90-3.28 (m, 3 H) 2.50-2.73 (m, 1H} 2.09-2.30 (m, 1H)

1.79-2.09 (m, 2H) 1.37-1.80 (m, 5 H) 0.87-0.97 (s, 9 H) 0.03-0.13 (s, 6 H).

DESCRIPCION 83 y 84

(3S, 9aS o 9aR)}-3-(hidroximetil)tetrahidro-2H-pirazino[1,2-a]pirazina-

1,4{3H 6H}-diona {D83-Diaestereocisomero 1} vy (35S, 9aR o 9aS)-3-

{hidroximetil)tetrahidro-2H-pirazino[1,2-a]pirazina-1.,4(3H,6 H)-diona (D84-

Diaestereocisomero 2)

A una solucion dei acido N,N-di-boc-piperazin-2-carboxilico (2 g)
en 60 ml de diclorometano se afiadic HOBt (817 mg) y EDC (1.74 g). La
reaccion se agitd durante 30 min. Mientras tanto, se prepard una solucion de
clorhidrato de éster L-serinmetilico (1.413 g, n mmoles) y diisopropiletilamina
(1.62 ml) en 20 ml de diclorometano y finalmente se anadié a la mezcla de
reaccion. La reaccion se dejé agitar a temperatura ambiente durante la noche.
El analisis de UPLC-EM mostro el producto esperado (pico a 0.67 min, m/z =
432 (M+1), 376 (M-t-Bu), 320 (M-Boc +1)). La reaccion se diluyo con

diclorometano y se extrajo con NaHCOQO; saturado, se secd (NaSO,), y el
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solvente se removid. El crudo (2.75 g) se recogid para el siguiente paso sin
purificacidn adicional.

Se disolvid en 30 ml de diclorometano y se traté con 10 ml de
TFA, anadidos a 0°C. La reaccion se agitd a temperatura ambiente durante
1.5 hr. Se verifico por UPLC/MS, que mostré el producto de desproteccion
esperado a 0.20 min, m/z = 232 (M+1). El crudo se purificé por SCX. Las
fracciones basicas se agitaron a 50°C y se evaporaron. El sélido asi obtenido
se suspendid en 5 ml de MeOH vy se filtro para dar el compuesto del titulo
(D83-diaestereocisomero 1) como un sélido blanco 333 mg.

D 83:

'"H RMN (400 MHz, DMSO-dg) & ppm 7.99 (s, 1H) 5.07 (t, 1H)
4.15 (dd, 1H) 3.67-3.77 (m, 3 H) 3.40-3.49 (m, 1H) 3.20 (dd, 1H) 2.82 (dd, 1H)
2.45-2.52 (m, 1H) 2.31- 2.42 (m, 2H)

UPLC/MS: Pico a 0.16 min, m/z= 200 (M+1).

{ a solucién se concentrd para dar un segundo sélido (976 mg)
como una mezcla de los compuesto del titulo: (mezcla de. D83-
diaestereoisomero 1y D84-diaestereoisémero 2).

D83+D84:

'"H RMN (400 MHz, DMSO-dg) & ppm 7.93-8.08 (m, 1H) 5.06-5.19
(m, 1H) 4.14-4.33 (m, 1H) 3.67-3.77 (m, 3 H) 3.40-3.49 (m, 1H) 3.11-3.23 (m,
1H) 2.75-2.90 (m, 1H) 2.45-2.52 (m, 1H) 2.31-2.42 (m, 2H).

UPLC/MS: Pico a 0.16 min, m/z= 200 (M+1).
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DESCRIPCION 85

(3R,9aS o 9aR)-octahidro-2H-pirazino[1,2-a]pirazin-3-ilmetanol

(D85-Diaestereocisomero 1)

N

oY
\[N
OH
A un matraz que contenia (3S, 9aS o 9aR)-3-
(hidroximetil)tetrahidro-2H-pirazino[1,2-a]pirazina-1,4(3H,6H)-diona (D83, 217
mg) se afiadid solucion de BH3-THF 1M (10.9 ml) y la reaccidon se llevo a
reflujo (80°C) durante la noche. El matraz de reaccion se enfrié a 0°C y se
tratdé con 20 ml de MeOH y HCI concentrado (2.5 ml). La solucién resultante
se calent¢ a 60°C durante 4 hr. La reaccion se verificQ por EM directa (m/z=
172 (M+1), 184 (M+BHs3)). La mezcla de reaccidn se purificd por SCX,
obteniendo 174 mg del compuesto del titulo.
"H RMN (400 MHz, DMSO-ds) & ppm 4.39-4.63 (m, 1H) 3.17-3.26
(m, 2H) 2.56-2.79 (m, 6 H) 2.14-2.31 (m, 2H) 1.92-2.04 (m, 1H) 1.72-1.85 (m,

1H) 1.86 (1, 1H).
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DESCRIPCION 86

(3R,9aS o 9aR)-3-{[{1,1-dimetiletil}{dimetil)sililimetil}octahidro-2H-

pirazino[1,2-a]pirazina (D86 - Diaestereocisémero 1)

A -
X

oSl

h

El (3R, 9aS o 9aR)-octahidro-2H-pirazino[1,2-a]pirazin-3-

iimetanol de partida (D85, 173 mg) se disolviéo en 6 ml de diclorometano y se

10 tratd con EtsN (420 pl) y TDBMSCI (305 mg). La reaccion se agité a

temperatura ambiente durante 3 dias.. Mas TDBMSCI (144 mg, n mmoles) se

afadio y la reaccidon se agité nuevamente durante la noche. Se verificd por

UPLC/MS, que mostré conversion al producto: pico a 0.47 min, m/z = 286

(M+1). El crudo se purificd por cromatografia instantanea (silice, CH;Cl; a

15 CHyCly: (NH3; 0.5 M en MeOH) 90:10), para dar 218 mg del producto

esperado.

'H RMN (400 MHz, DMSO-ds) & ppm 3.34-3.53 (m, 2H) 2.92-3.12

(m, 2H) 2.60-2.92 (m, 6 H) 2.26-2.39 (m, 1H) 2.11-2.27 (m, 1H) 1.98-2.11 (m,

1H) 1.70-1.83 (m, 1H) 1.23 (t, 1H) 0.80-0.92 (m, 9 H) -0.02-0.09 (m, 6 H).
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DESCRIPCION 87

(7R, 9aR o 9a8S)-2-acetil-7-{[{1,1-dimetiletil}{dimetil}silillmetil}octahidro-

2H-pirazino[1,2-alpirazina (D87-Diaestereoisoémero 1}

0
T
)
‘\[N
S
A una solucién de la (3R, S8aS o 9aR)-3-{[(1,1-dimetiletil)(dimetil)
sililjmetil}octahidro-2H-pirazino[1,2-alpirazina (D86, 217 mg) en 9 ml de
diclorometano se afadio trietilamina (212 uf) y se llevdé a -10°C. Se anadié
gota a gota una solucion de cloruro de acetilo (54 pl) en 2 ml vde
diclorometano. Después de 15 min, la reaccién se extinguic mediante la
adicion de MeOH. El crudo se purificé por cromatografia instantanea (silice,
CH2Cl; a CH,Clz: (NH; 0.5 M en MeOH) 95:5). La muestra asi obtenida se
disolvio en CH)Cl, y se extrajo con NaHCO; saturado. Los compuestos
organicos se secaron y el solvente se removié, conduciendo el compuesto del
titulo (128 mg).
CL/EM: m/z=328 (M+1)
"H RMN (500 MHz, DMSO-ds) & ppm 4.25 (dd, 1H) 3.62 (dd, 1H)
3.36-3.46 (m, 2H) 2.83 (dd, 1H) 2.62-2.76 (m, 4 H) 2.65-2.62 (m, 1H) 2.26-
2.33 (m, 1H) 1.96 (s, 3 H) 1.85-1.92 (m, 1H) 1.80 (t, 1H) 1.67 (t, 1H) 0.84 (s, 9

H) 0.01 (s, 6 H).

NS
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DESCRIPCION 88

N-[6-({3R, 9aR o 9aS)-8-acetiI-3-{[(1,1-dimetiletil)(dimetil)sililj

metil}octahidro-2H-pirazino[1,2-a]lpirazin-2-il)-4-(4-fluoro-2-metilfenil)-3-

pirigdinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-dimetilpropanamida (D88-

Diaestereocisomero 1)
[N
N]\ CF,
NNy o
N ! >
Si 4 N CF,
A‘ ~ |

F

O

A una solucion de (7R, 9aR o 9aS)-2-acetil-7-{[(1,1-dimetiletil)
(dimetihsilillmetil}octahidro-2H-pirazino[1,2-a]pirazina (D87, 125 mg, 5.72
mmoles) en 1.5 m! de tolueno se afiadid 2-[3,5-bis(trifluorometil)fenil]-N-[6-
cloro-4-(4-fluoro-2-metilfenil)-3-piridinil}-N,2-dimetilpropanamida WO
2005/002577] (156 mg, n mmoles), bis-tri-ter butilfosfinpaladio (30 mg, n
mmoles), cloruro de hexadeciltrimetilamonio (19 pl de una solucién acuocsa al
25%) y, por ultimo, solucidn de hidréxido de sodio (35 pl de una solucién
acuosa al 50%). La solucion se desgasificé por ciclos de congelamiento-
bombeo-descongelamiento, después se agité a 90°C durante 3.75 hr. Se
verificé por UPLC/MS, que mostré picos para el producto esperado a 0.94
min. (m/z = 824 (M+1), 412 (M+2)/2). La solucién se diluyd con EtOAc, se lavé

con NaHCOj; saturado y salmuera. El producto se aisld por cromatografia
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instantanea (ciclohexano:EtOAc 50:50 — 0:100), obteniendo 149 mg del

compuesto del titulo que se llevo directamente para el siguiente paso.

DESCRIPCION 89

(3R)-octahidro-2H-pirazino[1,2-alpirazin-3-ilmetanol (D89)
L
N
K‘:N

OH

A un matraz que contenia (3S, 9aS o 9aR)-3-
(hidroximetil)tetrahidro-2H-pirazino[1,2-a]pirazina-1,4(3H,6H)-diona y (3S, 9aR
o] 9aS)-3-(hidroximetil)tetrahidro-2H-pirazin[1,2-a]pirazina-1,4(3H,6 H)-diona
(D83, diaesterecisdémero 1 mas D84, diaestereoisomero 2, 976 mg, 4.9
mmoles) se afadié solucidon de BHi-THF 1M (49 ml) bajo nitrégeno vy la
reaccion se llevo a reflujo (80°C) durante la noche. El matraz de reaccidn se
enfric a 0°C y se tratd con 25 ml de MeOH. Se afadié HCI concentrado y la
solucion resultante se calenté a 60°C durante 5 hr. La reaccion se verificé por
EM directa (m/z= 184 (M+BHs3)). La mezcla de reaccidn se purificd por SCX,

obteniendo 528 mg de producto.
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DESCRIPCION 80

(3R)-3-{{[(1.1-dimetiletil){dimetil}sililJoxi}metil)octahidro-2H-pirazin[1,2-a]

pirazina (D90)

N

(),
K(N
OTBDMS

El (3R)-octahidro-2H-pirazino[1,2-a]pirazin-3-ilmetancl (D89, 528
mg, 3.08 mmoles) de partida se disolvié en 20 ml de diclorometano y se traté
con EtzN (1.29 mi, 9.2? mmoles) y TDBMSCI (929.5 mg, 6.17 mmoles). La
reaccion se agitd a temperatura ambiente durante la noche y después durante
24 hr adicionales. Se verificé por UPLC/MS, que mostré conversiéon a
producto: pico a 0.47 min, m/z = 286 (M+1), 172 (M-TBDMS+1). El crudo se
purifico por cromatografia instantanea (silice, CH,Cl; : (NH3 0.5 M en MeOH)
98:2 a 85:15). El residuo se obtuvo evaporando las fracciones que contenia el
producto, se disolvié en diclorometano:MeOH 90:10 y el material insoluble se
filtré. L.a solucion se evaporo para dar 638 mg del producto objetivo.

"H RMN (400 MHz, CLOROFORMO-d) & ppm 4.02-4.15 (m, 1H)
3.82-3.95 (m, 1H) 3.52-3.67 {(m, 2H) 3.30-3.49 (m, 3 H) 3.03-3.19 (m, 1H)
2.91-3.03 (m, 1H) 2.66-2.89 (m, 6 H) 1.50 (t, 1H) 0.85-0.96 (m, 9 H) 0.05-0.16

(m, 6 H).
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DESCRIPCION 91

(7R,9a8 o 9aR)-2-acetil-7-{[(1,1-dimetiletil){(dimetil)sililimetil}octahidro-2H-

pirazino[1,2-a]pirazina (D91- Diaestereocisomero 2)

\fo
ol
K]::i’
4

A una solucién de (3R)-3-({[{1,1-

dimetiletil)(dimetil)sililjoxi}metil)octahidro-2H-pirazino[1,2-a]pirazina (D90, 635
mg, 2.224 mmoles) en 15 ml de diclorometano se afiadi6 trietilamina (620 pl,
4.45 mmoles) y se llevo a —-10°C. Se afadié gota a gota una solucién de
cloruro de acetilo (79 pl, 1.11 mmoles, 0.5 eg.) en 0.5 ml de diclorometano. La
reaccion se llevd a -45°C y se afadieron 0.25 eq. adicionales (39.5 pl) de
cloruro de acetilo diluidos en 0.5 mi de diclorometano. La temperatura se
redujo a =50°°C y se afadieron nuevamente 0.25 eq. (39.5 pl) de clorurc de
acetilo diluidos en 0.5 ml! de diclorometano. El crudo se purificé por
cromatografia instantanea (silice, CH,Cl; a CH,Cl> : (NH3 0.5 M en MeOH)
95:5). Se obtuvo asi una muestra del compuesto del titulo limpio: 121 mg.

EM (directo): m/z=328 (M+1)

'"H RMN (500 MHz, DMSO-ds) 5 ppm 4.25 (d, 1H) 3.77 (t, 1H)
3.67-3.74 (m, 2H) 3.11 (t, 1H) 2.63-2.78 (m, 2H) 2.53-2.61 (m, 2H) 2.34-2.46

(m, 2H) 2.11 (dd, 1H) 1.95-2.03 (m, 1H) 1.96 (s, 3 H) 1.82-1.90 (m, 1H) 0.83-



0.90 (m, 9 H) 0.04 (s, 6 H).

DESCRIPCION 92

N-[6-((3R, 9aS o 9aR)-8-acetil-3-{[(1-dimetiletil)(dimetil)silil]

3 metil}octahidro-2H-pirazino[1.2-alpirazin-2-il)-4-{4-fluoro-2-metilfenil)-3-

piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-dimetilpropanamida

(D92-Diaestereocisémero 2)

A una solucién de (7R, 9aS o 9aR)-2-acetil-7-{[(1,1-dimetiletil)

15 (dimetil)silillmetil}octahidro-2H-pirazino[1,2-a]pirazina (D91, 117 mg, 0.357
mmoles) en 1.5 ml de tolueno se anadié 2-[3,5-bis(triflucrometil}fenil]-N-[6-
cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida WO
2005/002577] (146.5 mg, 0.275 mmoles), bis-tri-ter-butilfosfinopaladio (28 mg,
0.055 mmoles), cloruro de hexadeciltrimetilamonio (18 pl de una solucién

20 acucsa al 25%) vy, por ultimo, solucion de hidroxido de sodio (33 pl de una
solucion acuosa al 50%). La solucidon se desgasificé por ciclos de
congelamiento-bombeo-descongelamiento, después se agité a 90°C durante 3

hr. Se verifico por UPLC/MS, que mostro picos para el producto esperado a
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1.21 min. (m/z = 824 (M+1), 412 (M+2)/2). La solucién se diluy6 con EtOAc, se
lavé con NaHCOj; saturado y salmuera. El compuesto del titulo se aisld por
cromatografia instantdnea (silice, ciclohexano: EtOAc 50:50 — 0:100),

obteniendo 199 mg que se llevo directamente para el siguiente paso.

DESCRIPCION 93

(3R)-3-metiltetrahidro-2H-pirazino[1,2-a]pirazina-1,4(3H,6 H}-diona (D93)

(A

CH

3

A una solucién de acido N-boc-morfolin-3-carboxilico (2 g, 9.379
mmoles) en 60 ml de diclorometano se afadié TBTU (3.313 g, 10.32 mmoles)
y diisopropiletilamina (1.96 ml, 11.25 mmoles}. La reaccion se agitd durante 30
min. Mientras tanto, una solucion de clorhidrato de éster D-alaninmetilico (1.93
g, 18.76 mmoles) y diisopropiletilamina (3.27 ml, 18.76 mmoles) en 20 ml de
diclorometano se prepar6 y finalmente se afadid a la mezcla de reaccion. La
reaccién se dejo agitar a temperatura ambiente durante 2 hr. El analisis de
UPLC-EM mostré el producto esperado (pico a 0.60 min, m/z = 317 (M+1),
261 (M-t-Bu+1), 217 (M-Boc +1)). La reaccion se diluyd con diclorometano y
se extrajo con NaHCO; saturado, se seco (Na;SQOy), vy el solvente se removid.
El crudo (5;56 g) se recogid para el siguiente paso sin purificacién adicional.

Este se disolvid en 50 ml de diclorometano y se traté con 50 m|

de TFA, anadidos a 0°C. La reaccion se agitoé a temperatura ambiente durante
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30 min. Se verificé por UPLC/MS, que mostré el producto de desproteccion
esperado. El crudo se purificé por SCX. Las fracciones que contenia el
producto se concentraron y la solucidn resultante se agito a 50°C durante 9 hr
y a 80°C durante 19 hr adicionales. El analisis de UPLC/MS mostrd formacion
del producto ciclizado: pico a 0.34 min, m/z= 185 (M+1). La solucion se corri6
a través de un cartucho de SCX y asi se obtuvo el compuesto del titulo, 1.095
g.

'"H RMN (400 MHz, DMSO-dg) & ppm 8.36 (br. s., 1H) 3.80-4.22

(m, 5 H) 3.33-3.41 (m, 2H) 2.68-2.84 (m, 1H) 1.25-1.37 (m, 3 H).

DESCRIPCION 94y 95

(7R, 9aR o 9aS)-7-metiloctahidropirazino[2,1-c][1,4]oxazina

(D94 - Diaestereoisomero 1) v (TR, 9aS o 9aR)-7-

metiloctahidropirazino[2,1-c][1,4]Joxazina (D95 - Diaestereocisomero 2)

0

)
LN
CH,

A un matraz que contenia (3R)-3-metiltetrahidro-2H-pirazino[1,2-

alpirazina-1,4(3H,6H)-diona, mezcla de diaesteredmeros, (D93, 923 mg, 5.01

mmoles) se afiadio solucion de BHs;-THF 1M (50 ml) y se calentd a 90°C

durante 14 hr. A la suspensién se anadieron 30 ml de HC| 6M y se calenté a

90°C durante 2 hr. Analisis de EM: m/z= 157 (M+1 del producto objetivo). La
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mezcla de reaccion se purificé por SCX, seguido por cromatografia
instantanea (silice, diclorometano: (NH; en MeOH) = 95:5 a 80:20. Se aislaron
los dos compuestos del titulo.

Diaestereocisomero 1 (D94) (102 mq):

"H RMN (400 MHz, DMSO-ds) 5 ppm 3.65-3.73 (m, 1H) 3.53-3.60
(m, 1H) 3.43-3.52 (m, 1H) 3.02 (t, 1H) 2.68-2.81 (m, 1H) 2.52-2.68 (m, 3 H)
2.25 (t, 1H) 2.07-2.19 (m, 1H) 1.88-2.00 (m, 1H) 1.68 (t, 1H) 0.91 (d, 3 H)

Diaestereoisomero 2 (D95) (29 mq):

'H RMN (400 MHz, DMSO-ds) 6 ppm 3.63-3.72 (m, 1H) 3.46-3.56
(m, 2H) 3.09 (t, 1H) 2.95-3.03 (m, 1H) 2.31-2.47 (m, 3 H) 2.17-2.24 (m, 1H)

2.06-2.17 (m, 1H) 1.87-2.04 (m, 1H) 1.21-1.28 (m, 1H) 1.17 (d, 3H)

DESCRIPCION 96

2-[3,5-bis(trifluorometiI)feniI]-N-{4-(4-quoro-2-metiIfenil)-6-[(7R)-7-

(hidroximetil)octahidro-2H-pirazino[1,2-a]lpirazin-2-il]-3-piridinil}-N,2-

dimetilpropanamida (D96}

o
L. [N
Njﬁ CF,
LN lN\ o
= N CF,
F

A una solucién de (3R)-octahidro-2H-pirazino[1,2-a]pirazin-3-
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iimetanol (D89, mezcla de diaesterecisomeros de relacidén no conaocida, 83.5
mg, 0.496 mmoles) en 1.6 ml de DMSO se afadieron K,CO3 (78 mg) y 2-[3,5-
bis(triﬂuorometiI)feniI]~N-[6-cloro-4—(4—fIuoro-2-meti_lfenil)-3-piridinil]—N,2-
dimetilpropanamida [WO 2005/002577] (100 mg). La reaccion se dej6 a 150°C
durante 23 hr. Se verifico por UPLC/MS, que mostré un pico para el producto
esperado a 0.71 min. (m/z = 668 (M+1), 334 (M+2)/2). La solucion se diluyé
con diclorometano, se extrajo con agua y se secd (Na;SOy). El compuesto del
titulo obtenido (113.5 mg) se recogid para el siguiente paso sin purificacion
adicional.

'"H RMN (400 MHz, DMSOQ-ds) & ppm 8.02 (br. s., 1H) 7.88 (br. s.,
1H) 7.71 (br. s., 2H) 7.01-7.25 (m, 3 H) 6.62-6.75 (m, 1H) 4.38-4.58 (m, 1H)
4.14-4.30 (m, 1H) 4.00-4.15 (m, 1H) 3.58-3.70 (m, 1H) 3.49-3.59 (m, 1H) 3.20-
3.36 (m, 2H) 2.79-2.83 (m, 2H) 2.63-2.79 (m, 4 H) 2.02-2.35 (m, 6 H) 1.83-
2.02 (m, 1H) 1.13-1.58 (m, 6 H)

No se determind la relacion de diaestereocisdémeros.
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DESCRIPCION 97

Acetato de {{3R)-2-acetil-8-[5-[{2-[3,5-bis(trifluorometil}fenil]-2-

metilpropanoil}{metil} amino]-4-(4-fluoro-2-metilfenil)-2-

piridinilJoctahidro-2H-pirazino[1,2-a] pirazin-3-ilimetilo (D97)

O

M

O

o) OY
L. N
[Nj\ CF,
o
. |

Z N CF

|

A una solucién de 2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-
metilfenil)-6-[(7 R)-7-(hidroximetil)octahidro-2H-pirazino[1,2-a]pirazin-2-il]-3-
piridinil}-N,2-dimetilpropanamida (D96, 56 mg, 0.0838 mmoles) en 10 ml de
diclorometano se afiadieron EtsN (35 ul) y una solucién de cloruro de acetilo
(15 i) en diclorometano (0.3 ml). La reaccién se agitd a temperatura ambiente
durante 3 hr. Se verificd por UPLC/MS, que mostrd un pico para el producto
esperado a 0.89 min. (m/z = 752 (M+1), 376 (M+2)/2). La solucién se diluyd
con diclorometano, se extrajo con agua y se secd (Na,SO,). El crudo se
purificd por cromatografia instantanea (ciclohexano a EtOAc), obteniendo 28.5
mg del compuesto del titulo.

'"H RMN (400 MHz, CLOROFORMO-d) & ppm 8.00 (br. s., 1H)

7.78 (br. s., 1H) 7.65 (br. s., 2H) 6.80-7.08 (m, 3 H) 6.41- 6.52 (m, 1H) 4.42-
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4.70 (m, 2H) 4.17-4.40 (m, 2H) 3.95-4.17 (m, 2H) 3.53-3.65 (m, 1H) 2.98-3.26
(m, 2H) 2.74-2.93 (m, 3 H) 2.49-2.74 (m, 3 H) 2.21- 2.47 (m, § H) 2.02-2.21
(m, 9 H) 1.46-1.55 (m, 3 H).

UPLC/MS: pico a 0.89 min. m/z = 752 (M+1), 376 (M+2)/2.

No se determind la relacién de diaesterecisémeros.

DESCRIPCION 98

(3R)-3-metiltetrahidro-2H-pirazino[1,2-a]lpirazina-1,4(3H,6 H)-diona (D98)

N

(e

oA

CH,

A una solucién de acido N,N-diboc-piperazin-2-carboxilico (2 g,

6.06 mmoles) en 50 ml de diclorometano se afiadié TBTU (2.138 g, 6.66
mmoles) y diisopropiletilamina (1.3 ml, 7.26 mmoles). La reaccién se agitd
durante 45 min. Mientras tanto, una suspension de clorhidrato de éster D-
alaninmétilico (1.249 g, 12.11 mmoles) y diisopropiletilamina (3.27 mi, 18.76
mmoles) en 20 ml de diclorometano y 5 ml de DMF se agité y finalmente se
anadid a la mezcla de reaccion. La reaccidn se dejé agitar a temperatura
ambiente durante la noche. El analisis de UPLC-EM mostré el producto
esperado (pico a 0.72 min, m/z = 416 (M+1), 360 (M-t-Bu+1). La reaccion se
diluyd con diclorometano y se extrajo con NaHCO;. saturado, se secd

(Na,SO,), y el solvente se removio. El crudo (4.242 g) se recogio para el
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siguiente paso sin purificacién adicional.

Este se disolvid en 50 ml de diclorometano y a la solucidén se
anadio gota a gota TFA (50 ml) a 0°C. La reaccidn se agité a temperatura
ambiente durante 2 hr. Esta se verifico por UPLC/MS. La mezcla de reaccion
se evapord y el crudo se purifi_cé por SCX. Las fracciones que contenia el
producto se recogieron y su volumen se redujo y la solucion resultante se
agité a 60°C durante la noche. El analisis de UPLC/MS mostro formacion del
producto ciclizado: pico a 0.17 min, m/z= 184 (M+1). El solvente se removid y
el residuo recogido se traté en metanol. El precipitado blanco se recogié por
filtracion, dando 353 mg del compuesto del titulo (156 mg adicionales del
precipitado formado a partir de la solucién).

"H RMN (400 MHz, DMSO-ds) & ppm 8.24 (br. s., 0.5 H) 7.96 (br.
s., 0.5H) 3.79-4.29 (m, 2H) 3.10-3.31 (m, 1H) 2.73-3.11 (m, 2H) 2.52-2.73 (m,

2H) 1.30 (d, 1.5 H) 1.21 (d, 1.5 H)

DESCRIPCION 99

(3R)-3-metiloctahidro-2H-pirazino]1,2-a]pirazina (D99)

N

(
.

3

A un matraz que contenia (3R)-3-metiltetrahidro-2H-pirazino[1,2-

alpirazina-1,4(3H,6H)-diona (D98, 353 mg, 1.927 mmoles) se afadid solucién
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de BH3-THF 1M (20 mi) y se calenté a reflujo durante 20 hr. Andlisis de EM:
m/z= 156 (M+1 del producto objetivo). A la reaccion se afiadieron, a 0°C, 10
ml de HCI 6M y se calentd a 90°C durante 20 hr. La mezcla de reaccion se
purificé por SCX, obteniendo 243 mg del compuesto objetivo.

'H RMN (400 MHz, DMSO-dg) consistente con una mezcla de

diaesteredmeros del compuesto objetivo.

DESCRIPCION 100 y 101

(7R, 9aR o 9aS)-2-acetil-7-metiloctahidro-2H-pirazino[1,2-a]lpirazina

(D100, Diaestereoisomero 1) v (7R, 9aS o 9aR)-2-acetil-7-metiloctahidro-

2H-pirazinol1,2-a]lpirazina (D101, Diaestereocisémero 2}

YO

N

C L
.

3

A una solucidon de (3R)-3-metiloctahidro-2H-pirazino[1,2-
alpirazina (D99, 243 mg, 1.232 mmoles) en DMF (35 ml) se ariadié trietilamina
(260 ul, 1.848 mmoles). La solucidén se enfrid a -60°C y una solucion de
anhidrido acético (95 pl, 0.986 mmoles) en DMF (3 ml) se afiadié gota a gota.
Se dejé que la reaccion alcanzara -60°C lentamente. Analisis de UPLC/MS:
picos @ 0.18 y 0.24 min, ambos m/z= 198 (M+1 del producto cbjetivo). La
mezcla de reaccion se purifico por SCX, seguido por cromatografia

instantanea (silice, diclorometano a diclorometano:MeOH 85:15) De esta
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manera se obtuvieron dos diferentes muestras:

Diaestereoisdémero 1 {D100) (101.5 mq):

"H RMN (500 MHz, DMSO-dg) & ppm 4.26 (dd, 1H) 4.16 (dd, 1H)
2.52-2.82 (m, 5 H) 2.26-2.33 (m, 1H) 2.16 (t, 1H) 1.96 (s, 3 H) 1.83-1.90 (m,
1H) 1.56-1.70 (m, 2H) 0.90 (d, 3 H)

Diaestereoisdomero 1 v 2 (D100 mas D101) (V5 mqg):

La muestra de RMN consistié una mezcla de dos componentes,
relacién de aprox. 3:1. El componente mayor es igual al diaestereoisomero 1.

El mencr parece consistente con su diaestereoisomero 2.

DESCRIPCION 102

N-(fenilmetil)-D-serinato de metilo (D102)

El compuesto del titulo se preparé6 de confomridad con la
literatura (ref. JOC, 1990, 55(1), 111-122) empezando a partir de clorhidrato
de éster (D)-serinmetilico (98%, de Aldrich). Clorhidrato de éster (D)-
serinmetilico (10 g, 0.065 moles) se suspendié en 50 ml de metano! anhidro y
se enfrid a 0°C bajo nitrégeno. Trietilamina (9 ml, 0.065 moles) se afadié gota
a gota, seguido por benzaldehido (6.6 ml, 0.065 moles). La mezcla de

reaccidn después se calentd y se agité a temperatura ambiente durante 2
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horas. Borhidruro de sodio (4.85 g, 0.13 moles) se anadid en porciones
pequefias durante 2 horas. La mezcla resultante se agitd a temperatura
ambiente durante la noche. Después, la mezcla lentamente se afadioé a 50 ml
de HCI (solucion al 20%) a 0°C y la solucién resultante se lavd con éter
dietilico (50 ml). La capa acuosa se llevo después a pH bésico afiadiendo
carbonato de potasio sélido y se extrajo con éter dietilico (3 x 50 ml). Los
extractos organicos combinados se secaron (Na,SQO,4) y se concentraron bajo
vacio para dar el compuesto del titulo como aceite incoloro (10.95 g).

m/z = 210 [M+H}"

DESCRIPCION 103

(3R)-3-{[[(1R)-1-(hidroximetil)-2-{metiloxi)-2-oxoetill{fenilmetil}

amino]carbonil}-4-morfolincarboxilato de 1,1-dimetiletilo

(nombre no preferido} (D103)

Q

O:1 O
N 07

FRae
A

A una suspension agitada de acide (R)-4-Boc-morfolin-3-
carboxilico (30 g, 0.13 moles, de J&W PharmLab) en 500 ml de DCM anhidro
a temperatura ambiente bajo nitrégeno, se afiadieron en porciones clorhidrato

de N-(3-dimetilaminopropil)-N'-etilcarbodiimida (37.4 g, 0.195 moles) y 1-
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hidroxibenzotriazol hidratado (19.3 g, 0.143 moles). Al final de la adicion, la
suspension casi se hizo una solucion clara. La mezcla se agité a temperatura
ambiente durante 45 minutos y después N-(fenilmetil)-D-serinato de metilo
(D102, 28.6g, 0.137 moles) y N,N- diisopropiletilamina (45.3 ml, 0.26 moles)
se anadieron en porciones pequefas. La mezcla se agité a temperatura
ambiente durante 26 horas y después se adiciond con cloruro de amonio
(solucion sat., 250 ml) y DCM (150 ml). Las fases se separaron y la capa
acuosa se extrajo con DCM (3 x 150 ml) y EtAc (1 x 200 ml). Los extractos
organicos combinados se lavaron con salmuera (2 x 500 ml), se secaron
(Na»,S0O,4), se concentraron bajo vacio y el residuc sé purificé por
cromatografia de gel de silice eluyendo con 0 a 30% de EtOAc/Ciclohexano
para dar el compuesto del titulo como aceite amarillo (38.7 g).

UPLC/MS: pico a Tr = 0.62 min con m/z = 423.1 [M+H]"

DESCRIPCION 104

(7R.9aR)-7-(hidroximetil)-8-(fenilmetil)hexahidropirazinoi2,1-¢]

[1,4Joxazina-6,9-diona) (D104)

s,

A una solucion agitada de (3R)-3-{[[(1R)-1-(hidroximetil)-2-

(metiloxi)-2-oxoetil](fenilmetil)amino]carbonil}-4-morfolincarboxilato  de  1,1-
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dimetiletilo (D103, 38.7 g, 0.092 moles) en 400 ml de DCM a temperatura
ambiente, se anadio lentamente acido trifluoroacético (68.3 mi, 0.92 moles).
La solucién anaranjada resultante se agité a temperatura ambiente durante la
noche. Después se enfrio en un bafo de hielo-agua y se llevo a pH = 7-8
afadiendo bicarbonato de sodio (solucidon sat., 250 ml y como sélido). Las
fases se separaron y la capa acuosa se extrajo con DCM (3 x 300 ml). Los
extractos organicos combinados se secaron {Na;SQ,), se concentraron bajo
vacio para dar un residuo, que se disolvid en 270 mi de metanol y se calento a
56-58°C durante 2 horas. La mezcla después se dejé enfriar a temperatura
ambiente y el solvente se removid bajo vacio para dar un residuo soélido, que
se tratd con 100 ml de una mezcla de ciclohexano/EtOAc 8/2. La suspension
resultante se agité a temperatura ambiente durante 30-40 minutos y despues
el solido se filtrd y se recogid para dar el compuesto del titulo (18.7 g) como
solido blanco. |

UPLC/MS: pico a Tr = 0.49 min con m/z = 291.09 [M+H]"

'"H RMN (400 MHz, DMSO-ds) & ppm 7.26-7.37 (m‘, 5 H) 5.41 (1,
1H) 5.09 (d, 1H) 4.31 (dd, 1H) 4.23 (dd, 1H) 4.01- 4.07 (m, 2H) 3.69-3.84 (m, 4

H) 3.59 (t, 1H) 3.33 (td, 1H) 2.85 (td, 1H).
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DESCRIPCION 105

[(78,938)—8-(feniImetil)octahidropirazino[2,1-¢1[1,4loxazin-7-il]metanol

(D105)

A una suspension agitada de (7R,9aR)-7-(hidroximetil)-8-
(fenilmetilYhexahidropirazino[2,1-¢][1,4]oxazina-6,9-diona) (D104, 18.7 g, 0.064
moles) en 190 ml de THF anhidro a 0°C bajo nitrégeno, se anadié borano
(solucion de complejo de THF, 1 M en THF, 385 ml, 0.386 moles) durante 45
minutos manteniendo la temperatura interna por debajo de 10°C. Al final de la
adicion, la mezcla se volvié una solucion incolora. La mezcla se dejé calentar
después a temperatura ambiente y después se calentd a 70°C durante 28
horas. La mezcla después se dejd enfriar a temperatura ambiente y después a
0°C mediante un bafio de hielc-agua. Después, se afiadio lentamente metanol
(47 ml, 115 moles) y HCI 6M (32 ml, 0.128 moles), monitoreando
cuidadosamente la evolucion de gas. La mezcla resultante se dejé calentar
después a temperatura ambiente y se agitd durante la noche. La mezcla
después se calentdé a 55°C durante 8 horas y después se enfrid hasta
temperatura ambiente. El precipitado blanco se filtro y el filtrado se concentrd
bajo vacio para dar un residuo, que se disolvid en 50 ml de agua y 100 ml de

DCM. El precipitado blanco que previamente se habia filtrado, se recogié y se
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. o | 9
disolvié en 70 ml de agua y se afiadid a la mezcla previa. Las fases se
separaron y la capa acuosa se extrajo con DCM (3 x 150 ml). La capa acuosa
se llevd después a pH = 7 afadiendo 250 ml de NaOH 3N y se extraj
nuevamente con DCM (3 x 100 ml) y acetato de etilo (3 x 200 ml). Los
extractos organicos combinados se secaron (Na;S0O,4) y se concentraron bajo
vacio para dar el compuesto del titulo como espuma amarillo palido (16.9 g).

UPLC/MS: pico a Tr = 0.40 min con m/z = 263.13 [M+H]"

DESCRIPCION 106

(7S,9a8)-7-({[(1,1-dimetiletil}(dimetil)sililJoxi}metil)-8-(feniimetil)

octahidropirazino[2,1-c][1.4]oxazina (D106)

o

[H
S0

/Si \-é

Método a):
A una solucion agitada de @ [(7S,9aS)-8-(fenilmetil)

octahidropirazino[2,1-C][1,4]oxazin-7-il]metanol (D105, 15.3 g, 0.058 moles) en
153 mil de DCM a temperatura ambiente, se afadieron imidazo! (4.76 g, 0.070
moles) y cloruro de ter-butildimetilsililo (8.35 g, 0.055 moles). La mezcla
resultante se agité a temperatura ambiente durante 1 hora. Después, por

segunda vez se anadieron imidazol (0.476 g, 5.8 mmoles) y cloruro de ter-
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butildimetilsililo (8.35 g, 0.055 moles) y la mezcla se agité durante la noche.
Se afiadieron imidazol (0.476 g, 0.006 moles) y cloruro de ter-butildimetilsililo
(5.27 g, 0.035 moles) por tercera vez y la mezcla se agité durante 4 horas
adicionales. DCM (153 ml) se afadio y el imidazol (2.4, 0.035 moles) y cloruro
de ter-butildimetilsililo (5.27 g, 0.035 moles) se anadieron por cuarta vez. La
mezcla se agitd durante la noche. Después, se anadiercn agua (150 ml) y
bicarbonato de sodio (sclucién sat., 150 ml) y las fases se separaron. La capa
acuosa se extrajo con DCM (150 ml) y los extractos organicos combinados se
secaron (NaxSOs) y se concentraron bajo vacio a un residuo, se purificaron
por cromatografia de gel de éilice eluyendo con 5 a 10% de
EtOAc/Ciclohexano para dar el compuesto del titulo como un aceite (22.2 g).

'H RMN (500 MHz, DMSO-ds) & ppm 7.32-7.36 (m, 4 H) 7.24-
7.29 (m, 1H) 4.00 (t, 1H) 3.90 (dd, 1H) 3.88 (d, 1H) 3.77 (dd, 1H) 3.70 (d, 1H)
3.52-3.58 (m, 1H) 3.48-3.56 (m, 1H) 3.07 (t, 1H) 2.75-2.83 (m, 2H) 2.25-2.37
(m, 4 H) 2.12-2.23 (m, 2H) 0.90 (s, 2 H) 0.08 (s, 3 H) 0.06 (s, 3 H)

CLAR (ascendente): Tr = 4.826 min (% de area = 98.69)

. Método b):

A una solucidbn agitada de @ [(75,9aS)-8-(fenilmetil)
octahidropirazino[2,1-c][1,4]oxazin-7-iljmetanol (D105, 29.8 g, 0.114 moles) en
447 ml de DCM a temperatura ambiente, se afadieron imidazol (9.27 g, 0.136
moles) y cloruro de fer-butildimetilsililo (42.7 g, 0.284 moles). La mezcla

resultante se agitdé a temperatura ambiente durante la noche. Agua (300 ml),
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bicarbonato de sodio (solucién sat.,, 300 ml) y DCM (150 ml) después se
afiadieron y las fases se separaron. La capa acuosa se extrajo con DCM (300
mi} y los extractos organicos combinados se secaron (Na:;SQO.) y se
concentraron bajo vacio a un residuo, se purificaron por cromatografia de gel
de silice eluyendo con 5 a 10% de EtOAc/Ciclohexano para dar el compuesto
del titulo como aceite amarillo claro (50.95 g).

CLAR (ascendente): Tr = 4.865 min (% de area = 99.55).

DESCRIPCION 107

(7 5.,9aS8)-7-({[(1,1-dimetiletiDl{dimetil}silil]Joxi}metil}octahidropirazin [2,1 c]

[1.4]oxazina (D107)

o

e

k_/NH
%\

@
A

A una solucién agitada de (75,9a8)-7-({[(1,1-
dimetiietil)(dimetil)siIiI]oxi}metil)-8-(fenilmetil)octahidropirazino[2,1-
c][1,4]oxazina (D106, 22.2 g, 0.059 moles) en 660 ml de metanol a
temperatura ambiente bajo nitrégeno, se afiadieron paladib sobre carbdn
(10% en peso, humedo, 6.28 g, 0.006 moles) y formiato de amonio (37.2 g,
0.59 moles). La mezcla resultante se agité a 80°C durante 1-1.5 horas. La

mezcla resultante después se dejo enfriar a temperatura ambiente y se filtrd



10

180

sobre Celite. El filtrado se concentrd bajo vacio para dar el compuesto del
titulo (16 g) como aceite amarillo palido.

UPLC/MS: pico no visible con UV. Masa m/z = 287.18 [M+H]"

CASS ID 8341, RMN y CL/EM

'H RMN (500 MHz, DMSO-ds) & ppm 3.74 (t, 1H) 3.62-3.70 (m,
2H) 3.48 (dd, 1H) 3.39-3.46 (m, 1H) 2.98 (t, 1H) 2.67-2.73 (m, 1H) 2.60 (dd,
1H) 2.40 (dd, 1H) 2.26-2.37 (m, 2H) 2.23 (br. s., 1H) 2.12 (dd, 1H) 2.04-2.10
{m, 1H) 1.90-2.00 {m, 1H) 0.81 (s, 9 H) -0.00 (s, 6 H)

Patron de pico cruzado de ROESY de conformidad con la

estereoquimica relativa syn.

DESCRIPCION 108

(2R)-2-[({[(fenilmetil)oxilcarbonil}lamino)metil]l-1-pirrolidincarboxilato de

1,1-dimetiletilo (D108)

O

N\“/

0

0 0

A una solucién de (R)-2-(aminometil)-1-N-Boc-pirrolidina (1.6 g, 8
mmoles) en 25 ml de diclorometano se afiadié DIPEA (2.09 ml, 12 mmoles) y,
a 0°C, cloroformiato de bencilo (1.36 mi, 9.6 mmoles). La mezcla de reaccion
se calent6 hasta t.a. y después se agitd durante 3 hr a esta temperatura.

Se anadi6 salmuera a la mezcla de reaccidn, la fase acuosa se
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extrajo con diclorometano y las fases organicas combinadas se secaron y se
evaporaron a sequedad. E! crudo se purificd por cromatografia (cartucho de
silice, ciclohexano: EtOAc 9:1) para dar el compuesto del titulo (2.07 g,
rendimiento = 77%).

EM: m/z= 357 (M+Na) y 235 (M-BOC+1).

'H RMN (400 MHz, DMSO-ds) & ppm 6.98-7.49 (m, 6 H) 4.88-
5.15 (m, 2H) 3.58-3.83 (m, 1H) 3.05-3.32 (m, 3 H) 2.75-3.04 (m, 1H) 1.52-1.98

(m, 4 H) 1.20-1.49 (m, 9 H)

DESCRIPCION 109

[(2R)-2-pirrolidinilmetillcarbamato de fenilmetilo (D109)

O/H \X(O\/Q

N

A una solucion de (2R)-2-[({[(fenilmetil)oxi]carbonil}amino)metil]-
1-pirrolidincarboxilato de 1,1-dimetiletilo (D108, 2.07 g, 6.1 mmoles) en 16 ml
de diclorometano, enfriada a 0°C, se afiadieron 4 ml de TFA. La mezcia de
reaccion se dejo calentar hasta t.a. y después se agitd a esta temperatura

durante 30 min. EI compuesto del titulo (1.06 g, rend = 88%) se aislé después
de purificacion por SCX.

'"H RMN (400 MHz, DMSO-ds) & ppm 7.00-7.66 (m, 5 H) 4.90-
5.20 (m, 2H) 3.12-3.24 (m, 1H) 2.97-3.09 (m, 1H) 2.84-2.97 (m, 2H) 2.61-2.82

(m, 2H) 1.44-1.83 (m, 3 H) 1.14-1.40 (m, 1H)
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DESCRIPCION 110

{(2R)-2-[{{[{(fenilmetil)oxi]lcarbonillamino)metil]-1-pirrolidinil}

propanodioato de dietilo (D110)

A una mezcla de [(2R)-2-pirrolidinilmetiljJcarbamato de fenilmetilo
(D109, 1.26 g, 5.38 mmoles) y K,CO3 (1.48 g, 10.76 mmoles) en acetonitrilo
(20 mi), enfriada a 0°C, se anadié gota a gota bromomalonato de dietilo (1.08
ml, 6.46 mmoles) en tiempos de 2-3 min. Después, la mezcla de reaccion se
dejo calentar hasta t.a. y se agité a esta temperatura durante 2.5 hr. Se afadid
bromomalonato de dietilo adicional (1.08 ml, 1.6 mmoles)- y la mezcla de
reaccion se agitd durante una hora mas. El solvente se removio, se anadid
agua y se extrajo con EtOAc. El crudo se purificé por cromatografia (cartucho
de silice, ciclohexano:EtOAc 95:5) para dar el compuesto del titulo (1.07 g).

EM: m/z= 393 (M+1) y 415 (M+Na)

UPLC/MS: m/z= 393 (M+1) a t=0.79 min

'H RMN (400 MHz, DMSO-ds) 8 ppm 7.25-7.45 (m, 5 H) 7.08-
7.23 (m, 1H) 4.91-5.06 (m, 2H) 4.40-4.50 (m, 1H) 3.93-4.23 (m, 4 H) 2.94-3.14

(m, 3 H) 2.70-2.90 (m, 2H) 1.45-1.89 (m, 4 H) 1.07-1.28 (m, 6 H)
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DESCRIPCION 111

(8aR)-3-oxooctahidropirrolo][1,2-a]pirazina-4-carboxilato de etilo (D111)

(]

N |

~ Ot

o] o}

La soluciéon de {(2R)-2-[({[(feni|metiI)oxi]carbonil}amino)metiI]-1-
pirrolidinil}propanodioato de dietilo (D110, 1.07 g, 2.72 mmoles) en EtOH
(aprox. 20 ml) se desgasifico, se afiadié (10%) Pd/C (580 mg) y la mezcla de
reaccion se agitd bajo una atmosfera de H, durante 2.5 hr. El catalizador se
filtré y el volumen de la solucion filtrada se redujo bajo vacio. La solucion se
calentd a 50°C y se agitd a esta temperatura durante 6 hr y a temperatura
ambiente durante 12 hr. El solvente se evaporé a sequedad para dar el
compuesto del titulo (617 mg) como una mezcla de diaesterecisomeros
(relacion aprox. 70:30). Este crudo se usd en el siguiente paso sin purificacion
adicional.

EM: m/z= 213 (M+1)

"H RMN (400 MHz, DMSO-ds) & ppm 7.93-8.12 (m, 1H) 4.03-4.27
(m, 3 H) 3.15-3.30 (m, 1H) 2.91-3.07 (m, 1H) 2.77-2.93 (m, 1H) 2.37-2.47 (m,
1H) 2.03-2.15 (m, 1H) 1.63-1.94 (m, 3 H) 1.26-1.50 (m, 1H) 1.04-1.28 (m, 3 H)

La relacion entre los dos diaestereoisomeros se determind sobre

la base de la relacion integral de picos de diagnostico tales como las sefiales

| de N-H lactama encontradas en el intervalo de 7.93-8.12.
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DESCRIPCION 112

(8aR)-octahidropirrolo[1,2-a]pirazin-4-ilmetanol (D112)

o LA

A una solucién de (8aR)-3-oxooctahidropirrolo[1,2-a]pirazina-4-
carboxilato de etilo (D111, 207 mg, 0.976 mmoles) en THF (0.5 ml) se anadié
LiBH4 2M en THF (1.46 ml) y la mezcla de reaccién se puso a reflujo durante
17 hr. La mezcla de reaccion se enfrido hasta t.a., se anadieron 9.7 ml de BH3
1 M-THF y la mezcla se puso a reflujo durante 2 hr.

La mezcla de reaccion se enfrid hasta 0°C y 4 ml de MeOH se
afadieron. Después, 1.5 ml de HCI concentrado se anadieron a 0°C y la
mezcla de reaccion se puso a reflujo durante 1 hr. El solvente se evapord a
sequedad y el crudo se purifico per cartucho de SCX y despues por
cromatografia (silice, CH.Cl;: NH; 2M en MeOH 9:1 a 8:2) para dar el
compuesto del titulo (73 mg) como ununa mezcla de diaestereoisémeroes.

EM: m/z= 157 (M+1)

'H RMN (300 MHz, DMSO-ds) & ppm 4.2-4.4 (m, 1H) 3.44-3.63
(m, 1H) 3.04-3.22 (m, 2H) 2.54-2.97 (m, 4 H) 2.05-2.31 (m, 1H) 1.84-2.03 (m,

1H) 1.40-1.85 (m, 3 H) 0.99-1.32 (m, 1H)
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DESCRIPCION 113

(2S5)-2-[({[(fenilmetil)oxi]carbonil}lamino)metil]-1-pirrolidincarboxilato de

1,1-dimetiletilo (D113)

O\/“\WOJQ

X

A una solucién de (S)-2-(aminometil)-1-N-Boc-pirrolidina (1.65 g,

8.25 mmoles) en 25 ml de diclorometano se afadié6 DIPEA (2.15 ml, 12.3
mmoles) y, a 0°C, cloroformiato de bencilo (1.41 ml, 9.9 mmoles). La mezcla
de reaccion se calentd hasta t.a. y después se agitdé durante 3 hr a esta
temperatura.

Se anadié salmuera a la mezcla de reaccion, la capa acuosa se
extrajo con diclorometano y las fases organicas combinadas se secaron y se
evaporaron a sequedad. El crudo se purificé por cromatografia (cartucho de
silice, ciclohexano: EtOAc 9:1) para dar el compuesto del titulo (2.23 g,
rendimiento = 80%).

EM: m/z= 235 (M-BOC+1)

UPLC/MS: m/z= 235 (M-BOC+1); 335 (M+1} a t=0.8 min

'"H RMN (400 MHz, DMSO-ds) 8 ppm 6.98-7.49 (m, 6 H) 4.88-
5.15 (m, 2H) 3.58-3.83 (m, 1H) 3.05-3.32 (m, 3 H) 2.75-3.04 (m, 1H) 1.52-1.98

(m, 4 H) 1.20-1.49 (m, 9 H)
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DESCRIPCION 114

[(2S)-2-pirrolidinilmetillcarbamato de fenilmetilo (D114}

U

A una solucion de (2S)-2-[({[(fenilmetil)oxi]carbonil}amino)metil]-
1-pirrolidincarboxilato de 1, 1-dimetiletilo (D113, 2.23 g, 6.67 mmoles) en 16 ml
de diclorometano, enfriada a 0°C, se afadieron 4 ml de TFA. La mezcla de
reaccion se dejo calentar hasta t.a. y después se agité a esta temperatura
durante 30 min. El compuesto del titulo se aislé como un aceite incoloro
después de purificacion por SCX (1.36 g).

EM: m/z= 235 (M-BOC+1)

"H RMN (400 MHz, DMSO-ds) 8 ppm 7.04-7.47 (m, 6 H) 4.82-
516 (m, 2H) 3.11-3.46 (m, 1H) 2.87-3.09 (m, 1H) 2.84-2.97 (m, 2H) 2.61-2.82

(m, 2H) 1.40-1.83 (m, 3 H) 1.10-1.37 (m, 1H)

DESCRIPCION 115

{(2S)-2-[{{[(fenilmetil)oxi]carbonil}amino}metil]-1-pirrolidinil}

propanodioato de dietilo (D115)
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A una mezcla de [(2S)-2-pirrolidiniimetillcarbamate de fenilmetilo
(D114, 1.36 g, 5.81 mmoles) y K,CO3 (1.6 g, 11.62 mmoles) en acetonitrilo (20
ml), enfriada a 0°C, se afadié gota a gota bromomalonato de dietilo (1.37 m|,
6.97 mmoles) en un tiempo de 2-3 min. Después, la mezcla de reaccién se
dejé calentar a temperatura ambiente y se agitd durante 4 hr.

El volumen del solvente se redujo, se afladido salmuera y se
extrajo con diclorometano. Las fases organicas combinadas se secaron y se
evaporaron a sequedad. El crudo se purificd por cromatografia (cartucho de
silice, ciclohexano: EtOAc 95:5 a 7:3) para dar el compuesto del titulo como
un aceite incoloro (1.40 g, rendimiento =61 %).

'"H RMN (400 MHz, DMSO-ds) & ppm 7.23-7.48 (m, 5 H) 7.09-
7.21 (m, 1H) 4.87-5.08 (m, 2H) 4.40- 4.50 (m, 1H) 3.98-4.23 (m, 4 H) 2.93-

3.16 (m, 3 H) 2.62-2.91 (m, 2H) 1.43-1.92 (m, 4 H) 1.00-1.30 (m, 6 H)

DESCRIPCION 116

(8aS)-3-oxooctahidropirrolo[1,2-a]pirazina-4-carboxilato de etilo (D116)

La solucion de {(2S)-2-[({[(fenilmetil)oxi]lcarbonil}lamino)metil]-1-
pirrolidinil}propanodioato de dietilo (D115, 1.40 g, 3.67 mmoles) en EtOH
(aprox. 20 ml) se desgasifico, se anadié (10%) Pd/C (778 mg, 0.734 mmoles)

y la mezcla de reaccidon se agito bajo una atmosfera de H; durante 2.5 hr. El
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catalizador se filtré y el volumen de Ia solucidn filtrada se redujo bajo vacio. La
solucion se calenté a 50°C y se agitd a esta temperatura durante 7 hr. El
solvente se evapord a sequedad para dar el compuesto del titulo como un
aceite amarillento (793 mg) comeo una mezcla de diaesterecisdmeros. Este
crudo se uso en el éiguiente paso sin purificacion adicional.

EM: m/z= 213 (M +1)

'H RMN (400 MHz, DMSO-ds) & ppm 7.90-8.11 (m, 1H) 4.02-4.43
(m, 3 H) 3.15-3.30 (m, 1H) 2.79-3.07 (m, 2H) 2.36-2.56 (m, 1H) 2.0-2.2 (m,

1H) 1.63-2.18 (m, 3 H) 1.26-1.51 (m, 1H) 1.13-1.27 (m, 3 H)

DESCRIPCION 117

(8aS)-octahidropirrolo[1,2-alpirazin-4-ilmetanol (D117)

)

N

Ho\)\/w

A una solucion de (8aS)-3-oxooctahidropirrolo[1,2-a]pirazina-4-
carboxilato de etilo (D116, 403 mg, 1.88 mmoles) en THF (aprox. 3 ml) se
anadié LiBH4 2M en THF (1.41 ml, 2.83 mmoles) y la mezcla de reaccion se
puso a reflujo durante la noche. La mezcla de reaccidon se enfrid hasta t.a.,
18.8 ml de BH: 1 M-THF se afadieron y la mezcla se puso a reflujo durante 2
hr.

La mezcla de reaccién se enfrié a 0°C y se afadieron 8 ml de

MeOH. Después, 3 mt de HCI concentrado se afadieron y la mezcla de
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reaccion se puso a reflujo durante aprox. 2 hr. Los solventes se evaporaron a
sequedad y el crudo se purificéd por SCX para dar el compuesto del titulo como
un aceite incoloro (220 mg). Es una mezcla de diaestereoisdémeros.

EM: m/z= 157 (M +1)

"H RMN (400 MHz, DMSO-ds) 5 ppm 4.29-4.47 (m, 1H) 3.46-3.64
(m, 1H) 3.10-3.45 (m, 2H) 2.82-2.96 (m, 1H) 2.50-2.81 (m, 3 H) 1.44-2.38 (m,

5 H) 1.01-1.31 (m, 1H)

DESCRIPCION 118

3-({[{1S)-1-(hidroximetil)-2-(metiloxi)-2-oxoetillJamino}carbonil)-4-

tiomorfolincarboxilato de 1,1-dimetiletilo {(D118)

C ]
Nj\n/N\é)LOMe
?”go O Son

/'[\

A una solucién de acido tiomorfolincarboxilico de N-Boc (1.36 g,
5.51 mmoles) en diclorometano (13.6 ml) se anadieron bajo Ny, a t.a.,, TBTU
(1.95 g, 6.06 mmoles) y DIPEA (1.92 ml, 11.02 mmoles) y |la solucion se agitdé
durante 30 min. A una suspénsién de clorhidrato de éster L-serinmetilico (1.71
g, 11.02 mmoles) en diclorometano (13.6 ml) se afiadié DIPEA (1.92 ml, 11.02
mmoles) y la solucidn resultante se agitd durante 30 min. Despues, la solucidn
que contenia la base libre de serina se afadid a la mezcla de reaccion y se

dejo agitar durante 16 hr. Se afiadid agua a la mezcla de reaccion y la capa
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acuosa se extrajo con diclorometano (x3) y las fases organicas combinadas se
secaron (Na,S0,) y se evaporaron a sequedad. El compuesto del titulo crudo
(3.87 g) se uso en el siguiente paso sin purificacion adicional.

UPLC/MS: m/z= 371 (M+Na); 349 (M+1); 293 (M-tBu); 249 (M-

BOC+1) a t=0.59 min

DESCRIPCION 119

(7S)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]tiazin-6,9-diona (D119)

A una solucion d.el 3-({[(1S)-1-(hidroximetil}-2-(metiloxi)-2-
oxoetillJamino}carbonil}-4-tiomorfolincarboxilato de 1,1-dimetileti|o crudo (D118,
3.87 g) en 44 ml de diclorometano se afadieron bajo N3, a t.a., 22 ml de TFA.
La mezcla de reaccion se agitd a temperatura ambiente durante 3 hr. Los
solventes se removieron bajo presion reducida y el residuo se purificd sobre
un cartucho de SCX. La fraccion eluida con amoniaco metandlico 2M se
evaporé a sequedad y el residuo se disolvio en MeOH y se puso a reflujo
durante 20 hr.

La mezcla de reaccidn se evapord a sequedad y el producto
deseado se purifico por SCX, eluyendo con MeOH. El compuesto del titulo

(1.1 g, rendimiento = 92% en 2 pasos) se aisld6 como una mezcla de
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diaesterecisomeros (relacidé ~ 50/50).

UPLC/MS: 1er pico m/z= 217 (M+1) a t=0.35 min; 2do. pico m/z=
217 (M+1) a t=0.36 min

'"H RMN (400 MHz, DMSO-ds) 5 ppm 8.07-8.31 (m, 1H) 4.62-4.82
(m, 1H) 3.95-4.'18 (m, 1H) 3.69-3.95 (m, 2H) 3.30-3.66 (m, 2H) 2.85-3.02 (m,
1H) 2.69-2.86 (m, 2H) 2.52-2.68 (m, 1H).

La relacion entre los dos diaesterecisomeros se determiné sobre
la base de la relacion integral de picos de diagnostico tales como las sefiales

de N-H lactama encontradas en el intervalo de 8.07-8.31.

DESCRIPCION 120

2.2-Dioxido de (7S)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]tiazin-6,9-

diona (D120)

Q. .0

A una suspension de (7S)-7-(hidroximetil}hexahidropirazino[2,1-
c][1,4]tiazin-6,9-diona (D119, 1.1 g, 5.09 mmoles) en diclorometan.o (22 ml) se
afiadio a t.a. m-CPBA al 77% (2.85 g, 12.73 mmoles} y la mezcla de reaccion
se agité a temperatura ambiente durante 2 hr. El solvente se removié bajc
presion reducida y el crudo se purificd por cromatografia (silice, CH>Cl: NH3

2M en MeOH 98:2 a 8:2) para dar el compuesto del titulo como un solido



W

@® .

192

blanco (900 mg, rend = 71%) como una mezcla de diaestereoisémercs
(relacién ~ 60/40).

EM: m/z= 249 (M+1) y 271 (M+Na)

"H RMN (500 MHz, DMSO-ds) & ppm 8.29-8.54 (m, 1H) 5.02-5.59
(m, 1H) 4.59-4.89 (m, 1H) 4.16-4.47 (m, 1H) 3.86-3.99 (m, 1H) 3.69-3.86 (m,
1H) 3.50-3.68 (m, 1H) 3.21-3.48 (m, 3 H) 2.91-3.20 (m, 2H)

La relacién entre los dos diaestereoisomeros se determiné scobre
la base de la relacion integral de picos de diagnostico tales como las sefiales

de O-H alcohol encontradas en el intervalo de 5.02-5.59.

DESCRIPCION 121

[(7R)-2,2-dioxidooctahidropirazino[2,1-c][1.4]tiazin-7-illmetanol (D121)

0,.,0

[s
Nj\,
RN

A una suspensiéon de 2 2-dioxido de (7S)-7-(hidroximetil)

OH

hexahidropirazino[2,1-c][1,4]tiazin-6,9-diona (D120, 900 mg, 3.63 mmoles) en
THF (10 ml) se afiadieron bajo Ny, a t.a., 36.3 ml de solucién de BH;-THF 1M.
La mezcla de reaccion se puso a reflujo durante 16 hr. Se afadid HCI 6N (20
ml) a la mezcla de reaccion, enfriada a 0°C, y la mezcla resultante se puso a
reflujo durante 2 hr. Después, la mezcla de reaqcic’m se evaporo a sequedad y

el crude se purificé por SCX para dar el compuesto del titulo como una
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espuma blanca (753 mg, rendimiento = 94%)

EM: m/z= 221 (M+1) y 243 (M+Na)

'H RMN (300 MHz, DMSO-ds) & ppm 4.40-4 63 (m, 1H) 3.33-3.48
(m, 1H) 2.95-3.27 (m, 4 H) 2.72-2.95 (m, 3 H) 2.53-2.72 (m, 2H) 2.20-2.41 (m,

2H) 1.88-2.18 (m, 1H) 1.65-1.85 (m, 1H).

DESCRIPCION 122 y 123

2.2-Dioxido de (7R,9aR o 9a8S)-7-({[(1,1-dimetiletil){(dimetil)silil]loxi}metil)

octahidropirazino[2,1-¢][1,4]tiazina (DESCRIPCION 122-

diaestereocisomero 1) y 2,2-didéxido de (7R, 9aS o 9aR)-7-({[(1,1-dimetiletil}

dimetil)silitloxi}metil)octahidropirazino[2,1-c}[1,4]tiazina (DESCRIPCION

123- diaestereocisomero 2)

o, .0
S
(e
N
N
;
O,Sz .

A una suspension de [(7R)-2,2-dioxidooctahidropirazino[2,1-

c](1,4]tiazin-7-iljmetano! (D121, 753 mg, 3.42 mmoles) en diclorometano (30
ml) se anadieron a t.a. EtsN (1.9 ml, 13.68 mmoles) y TDBMSCI (1.5 g, 10.3
mmoles). La mezcla de reaccidon se agitd durante 16 hr at.a.

NaHCO; saturado se anadid y la fase acuosa se extrajo con
diclorometano (x3) y las fases organicas combinadas se secaron y se

evaporaron a sequedad. El crudo se purificd por cromatografia (silice,
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CH.Cl;:MeOH 1:0 a 97:3) para los compuestos de titulo:

D122- Diaesterecisdmero 1 (566 mq, aceite incoloro):

EM: m/z= 335 (M+1)

"H RMN (500 MHz, DMSO-ds) & ppm 3.47-3.66 (m, 2H) 2.99-3.27

5 (m, 3 H)2.80-2.95 (m, 3 H) 2.67-2.80 (m, 3 H) 2.56-2.66 (m, 2H) 2.21-2.34 (m,
1H) 0.55-1.1 1 (s, 9 H) -0.23-0.26 (s, 6 H)

D123- Diaestereoisdmero2 (382 mq, soélido blanco):

EM: m/z= 335 (M+1)
"H RMN (500 MHz, DMSO-ds) § ppm 3.39-3.48 (m, 1H) 3.31-3.40
10 (m, TH) 3.13 (¢, 1H) 2.91-3.09 (m, 3 H) 2.70-2.85 (m, 3 H) 2.56-2.65 (m, 1H)
2.42-2.51 (m, 1H) 2.19-2.36 (m, 2H) 1.91-2.06 (m, TH) 1.74 (t, 1H) 0.80 (s, 9

H) -0.02 (s, 6 H)

DESCRIPCION 124

15 2-[3,5-bis(trifluorometil)fenil]-N-[6-[(7R, 3aR o 9aS)-7-({[{1.1-dimetiletil)

(dimetil)sililJoxi}metil)-2,2-dioxidohexahidropirazino[2,1-c][1,4]tiazin-

8(1H)-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-N.2-dimetilpropanamida

(D124- diaestereoisomero 1)

0. .0

s

[ .

N CF,
‘j,N |N\ o

0 /\T \CFJ

ye
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A una solucion de 2,2-didéxido de (7R, 9aR o %aS)-7-({[(1,1-
dimetiletil)(dimetil)sililjoxi}metil)octahidropirazino[2,1-c][1,4]tiazina (D122, 120
mg, 0.36 mmoles) en 22 ml de tolueno ‘se anadieron 2-[3,5-
bis(trifluorometil)fenil}-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]- N, 2-
dimetilpropanamida [WO 2005/002577) (147 mg, 0.28 mmoles), bis-tri-ter-
butilfosfinopaladio (29 mg), cloruro de hexadeciltrimetilamonio (17.8 pl de una
solucién acuosa al 25%) y solucidon de hidréxido de sodio (36 ul de una
solucion acuosAa al 50%). La mezcla de reaccion se desgasificod por ciclos de
congelamiento-bombec-descongelamiento y después se agité a 90°C durante
4 hr.

EtOAc y NaHCO; ac. saturado se afiadieron a la mezcla de
reaccion y la fase acuosa se extrajo con EtOAc (x3). Las fases organicas
combinadas se secaron y se evaporaron a sequedad. El crudo se purificd por
cromatografia (silice, ciclohexano: EtOAc 7:3 a 0:1) para dar el compuesto del
titulo como un solido blanco (201 mg).

CLAR/EM: m/z= 831 (M+1) a t=4.56 min

EM: .m/z= 831 (M+1)

'"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.86 (s, 1H)
7.63-7.81 (m, 2H) 6.95-7.21 (m, 3 H) 6.64 (s, 1H) 4.29-4.66 (m, 1H) 3.99-4.24
{m, 1H) 3.78-3.95 (m, 1H) 3.59-3.81 {m, 1H) 3.08-3.26 (m, 3 H) 2.91-3.16 (m,
3 H) 2.63-2.87 (m, 1H) 2.48 (s, 3 H) 2.37-2.60 (m, 2H) 2.08-2.33 (m, 1H) 2.09

(s, 3H) 1.37 (s, 6 H) 0.77 (s, 9 H) 0.01 (s, 6 H)
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DESCRIPCION 125

2-[3,5-bis{trifluorometil}fenil]-N-[6-[{7R, 9aS o 9aR)-7-({[{1,1-dimetiletil)

(dimetil)sililloxi}metil}-2,2-dioxidohexahidropirazino[2,1-c][1,4]tiazin-

8(1H)-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida

(D125- Diaestereoisémero 2)

O\ I’O

A una solucidén de 2,2-didxido de (7R, 9aS o 9aR)-7-({[(1,1-
dimetiietil)(dimetil)sililjoxi}metil)octahidropirazino{2,1-c][1,4]tiazina (D123, 120
mg, 036 mmoles) en 22 ml de tolueno se aﬁadierqn 2-[3,5-
bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetitpropanamida [WO 2005/002577] (147 mg, 0.28 mmoles), bis-tri-ter-
butilfosfinopaladio (29 mg), cloruro de hexadeciltrimetilamonio (18 pl de una
solucién acuosa al 25%) y soluciéon de hidroxido de sodio (36 pl de una
solucion acuosa al 50%). La mezcla de reaccion se desgasificd por ciclos de
congelamiento-bombeo-descongelamiento y se agité a 90°C durante 5 hr.
Despueés, bis-tri-ter-butilfosfinopaladio adicional (29 mg) se afadio y la mezcla
de reaccion se agitd a 90°C durante una hora mas y se dejo en

congelamientor durante la noche.
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EtOAc y NaHCO; ac. saturado se afnadieron a la mezcla de
reaccion y la fase acuosa se extrajo con EtOAc (x3). Las fases organicas
combinadas se secaron y se evaporaron a sequedad. El crudo se purificé por
cromatografia (silice, ciclohexano: EtOAc 7:3 a 0:1) para dar el compuesto del
titulo como un sélido blanco (127.4 mg, rendimiento =55%).

EM: m/z= 831 (M+1)

'H RMN (500 MHz, DMSO-ds) & ppm 8.01 (s, 1H) 7.86 (s, 1H)
7.60-7.82 (m, 2H) 7.16 (d, 1H} 6.98-7.14 (m, 2H) 6.67 (s, 1H) 4.36-4.54 (m,
1H) 3.81-4.12 (m, 1H) 3.80-3.94 (m, 1H) 3.58-3.73 (m, 1H) 3.08-3.47 (m, 5 H)
2.87-3.00 (m, 1H) 2.72-2.82 (m, 1H) 2.42-2.67 (m, 6 H) 2.13-2.25 (m, 5 H)

1.26-1.54 (m, 4 H) 0.78 (s, 9 H) 0.00 (s, 6 H)

DESCRIPCION 126

{(75,9a8)-7-({[(1,1-dimetiletil)(dimetil}sililJoxi}metil)-8-(fenilmetil)

octahidropirazinof[2,1-c][1.4Joxazina {D126)

()
Vs
\_0.36(

A una solucion de (75,9aS)-7-({[(1,1-dimetiletil)(dimetil)

sililJoxi}metil)octahidropirazino[2,1-c][1,4]Joxazina (D 22, 200 mg, 0.7 mmoles)
en dicloroetano (3 ml) se aftadieron bajo N, a ta., PhCHO (0.142 ml, 1.4

mmoles) y AcOH (79 ul, 1.4 mmoles) y la mezcla de reaccion se agitd durante
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30 min. Se anadi¢ triacetoxiborhidruro de sodic (295 mg, 1.4 mmoles) y la
mezcla de reaccion se agitd durante 3.5 hr. NaHCO; ac. se anadidé a la mezcla
de reaccidon y las dos fases se separaron. La fase acuosa se extrajo con
diclorometanc (3X) y las fases organicas combinadas se secaron y se
evaporaron a sequedad. El crudo se purificé por SCX y por cromatografia
(silice, CH2CIl2:NH3 2M en MeQOH 1:0 a 95:5) para dar 276 mg del compuesto
del titulo como un aceite incoloro (276 mg, rendimiento =cuantitativo)

UPLC/MS: m/z= 377 (M+1) a t=0.69 min

"H RMN (500 MHz, DMSO-ds) & ppm 7.27-7.32 (m, 4 H) 7.18-
7.24 (m, 1H) 3.94 (t, 1H) 3.83 (d, 1H) 3.78-3.89 (m, 1H) 3.68-3.75 (m, 1H) 3.65
(d, 1H) 3.42-3.54 (m, 2H) 3.02 (¢, 1H) 2.74 (dd, 2H) 2.45-2.50 (m, 1H) 2.18-

232 (m, 3 H)2.08-2.18 (m, 2H) 0.84 (s, 9 H) 0.02 (s, 3H) 0.00 (s, 3 H)

DESCRIPCION 127

{(7S5.,9aS)-8-{fenilmetil)octahidropirazino[2,1-c][1.4]oxazin-7-illmetanol

(D127)

()
.0

OH

A una solucibn de (7S5,9aS)-7-({[(1,1-dimetiletil)(dimetil)
sililjoxi}metil)-8-(fenilmetil)octahidropirazino[2,1-c][1,4]oxazina (D126, 276 mg,

0.73 mmoles) en MeOR (24 ml), enfriada a 0°C, se afadio gota a gota HCI

B
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12N (1.4 ml). La mezcla de reaccion se agitd durante 2 hr a t.a., después se
puso en el congelador durante 12 hr. La mezcla de reaccion se calentd hasta
t.a., HCI adicional se anadio (0.7 ml) y la mezcla de reaccion se agité durante
2 hr mas. La mezcla se filtré sobre un cartucho de SCX lavando con metanol y
después con amoniaco metandlico 2M. Las fracciones eluidas con amoniaco
se combinaron y se evaporaron a sequedad para dar el compuesto del titulo
como un aceite incoloro (150 mg, rendimiento = 78%).

UPLC/MS: m/z= 263 (M+1) a t=0.41 min

"H RMN (500 MHz, DMSO-ds) & ppm 7.26-7.33 (m, 4 H) 7.19-
7.24 (m, 1H) 4.42 (br. s., 1H) 3.81 (d, 1H) 3.74-3.83 (m, 2H) 3.60-3.72 (m, 2H)
3.43-3.52 (m, 2H) 3.02 (t, 1H) 2.78 (d, 1H) 2.64-2.72 (m, 1H) 2.53 (dd, 1H)

2.18-2.29 (m, 3 H) 2.08-2.17 (m, 2H)

DESCRIPCION 128

{7S,9a8)-7-(fluorometil)-8-(fenilmetilloctahidropirazino[2,1-c][1.4]oxazina

(D128)

0
[ LH
N
L
g\F
A una solucién de [(7S,9aS)-8-(fenilmetil)octahidropirazino[2,1-c}

[1,4]oxazin-7-illmetanol (D127, 125 mg, 0.477 mmoles) en diclorometano (5

ml), enfriada a -78°C, se anadié DAST (0.187 ml, 1.431 mmoles) gota a gota y
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la mezcla de reaccién se agité durante 16 hr dejando que la temperatura se
incrementara a t.a. Se anadié agua a la mezcla de reaccién y las dos fases se
separaron. La fase acuosa se extrajo con diclorometano (3X) y las fases
organicas combinadas se secaron y se evaporaron a sequedad. El crudo se
5 purificé por cromatografia (silice, CHzclz-:MeOH 1:0 a 96:4) para dar el
compuesto del titulo (106 mg).
EM: m/z= 265 (M+1)
UPLC/MS: m/z= 265 (M+1) a t=0.47 min
'"H RMN (500 MHz, DMSO-ds) & ppm 7.26-7.34 (m, 4 H) 7.19-
10 7.26 (m, 1H) 4.82-4.99 (m, 1H) 4.59-4.76 (m, 1H) 3.85 (d, 1H) 3.70 (dd, 1H)
3.63 (d, 1H) 3.50 (dd, 1H) 3.43-3.51 (m, 1H) 3.02-3.09 (m, 1H) 3.03 (t, 1H)

2.68 (d, 1H) 2.54 (d, 1H) 2.29-2.36 (m, 2H) 2.24 (1, 1H) 2.08-2.16 (m, 2H)

DESCRIPCION 129

15 (78,938)-7-(ﬂuorometiI)o;:tahidropirézino[2,1-c][1,4]oxazina (D129)
o)
0
K s
O — 0
o N
Son R,
20 - A una solucidn de (7S,9aS)-7-(fluorometil)-8-(fenilmetil)

octahidropirazino[2,1-c][1,4]oxazina (D128, 30 mg, 0.11 mmoles) en AcOH (30
ml) se afiadid negro de Pd (12 mg, 0.11 mmoles) y la mezcla de reaccidn se

agitdé bajo una atmésfera de H, (5 atm.) durante 1.5 hr. La mezcla de reaccidn
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se filtré sobre un cartucho de SCX lavando con metanol y después con
amoniaco metanolico 2M. Las fracciones eluidas con amoniaco se combinaron
y se évaporaron a sequedad. El crudo se purificé por cromatografia (silice,
CH,Cl;:MeOH 1:0 a 8:2) para dar el compuesto del titulo (14.9 mg,
rendimiento = 78%).

"H RMN (400 MHz, DMSO-ds) 5 ppm 4.55-4.65 (m, 1H) 4.42-4.53
(m, 1H) 3.65 (dd, 1H) 3.38-3.53 (m, 2H) 2.99 (t, 1H) 2.93-3.01 (m, 1H) 2.58
(dd, 1H) 2.42-2.45 (m, 1H) 2.37 (dd, 1H) 2.28-2.37 (m, 1H) 2.12-2.20 (m, 1H)
2.02-2.11 (m, 1H) 1.92-2.00 (m, 1H)

El patrén de pico cruzado de ROESY es de conformidad con una

estereoquimica relativa syn.

DESCRIPCION 130

{7 S)-7-(hidroximetil}hexahidropirazinof2,1-c][1,4]oxazina-6,9-diona (D130)

S
A

Acido N-Boc-3-morfolincarboxilico (1.038 g, 4.49 mmoles) se

O

suspendié en diclorometano anhidro (20 ml). A este se anadié EDC (1.3 g,

16.78 mmoles) y HOBt (607 mg, 4.49 mmoles) y se agité durante 30 minutos a

T.A., tiempo en el cual se observo la disolucién completa del material de
partida. Se afiadié una solucion de clorhidrato de éster L-Ser-metilico (1.10 g,

17.07 mmoles), y DIPEA (1.23 ml, 7.07 mmoles) en diclorometano seco (10
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ml). La mezcla resultante se agitd durante la noche. Se diluy¢ con
diclorometano (50 ml), se lavé con solucion de NaHCO; saturada (2 x 50 ml) y
salmuera (50 ml). Se secd (Na,SO,) y el solvente se removio bajo presion
reducida para dar un crudo que se uso en el siguiente paso.

Este se disolvid en 20 ml de diclorometano y se tratd con 10 m|
de TFA. La reaccion se detuvo después de 4 hr. La mezcla se hizo pasar a
través de una columna SCX. Los componentes basicos se eluyeron con
amoniaco metandlico 1M. El solvente se removié dejando un residuo olecso,
que se volvido a disolver en MeCH y se calentd para remover el solvente. Se
formd un precipitado, que se recogid por filtraci;’m como un soélido blanco,
correspondiente al compuesto del titulo, con un exceso diaestereomeérico de
70:30.

EM (directo): m/z= 201 (M+1)

'"H RMN (500 MHz, DMSO-ds) & ppm 8.15 (br. s., 1H) 5.16 (t, 1H)
4.22 (dd, 1H) 4.08-4.13 (m, 1H) 4.00 (dd, 1H) 3.84-3.88 (m, 1H) 3.77-3.83 (m,
1H) 3.71-3.80 (m, 1H) 3.44-3.51 (m, 1H) 3.41 (t, 1H) 3.30 (t, 1H) 2.77 (td, 1H)

(mezcla de diaestereoisomeros, relacion de aproximadamente 70:30)

DESCRIPCION 131

(7R)-octahidropirazino[2,1-c][1.4]oxazin-7-ilmetanol (D131)

8
:

O
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(7S)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazina-6,9-
diona (D130, 151 mg, 0.75 mmoles) se suspendié en solucion de corﬁplejo de
borano-THF 1M (7.5 ml) y se calentd a reflujo durante 24 horas. Se verificd
por EM, que mostro sole el producto a m/z= 173 (M+1). La reaccion se enfrié
a 0°C, se afadié gota a gota MeCOH (5 ml) seguido por solucién de HC!
concentrada (1 ml). La mezcla resultante se calentd a 50°C durante 4 horas.
El sclvente se removid y el residuo se cargd en una columna SCX, se lavd con
MeOH antes de eluir el compuesto con NH; 1 M en MeOH. El solvente se
evapord bajo presion reducida para dar el compuesto del titulo como un aceite
incoloro (125 mg).

'H RMN (500 MHz, DMSO-dg) & ppm 4.43 (t, 1H) 3.68 (dd, 1H)
3.62 (t, 1H) 3.40-3.58 (m, 4 H) 3.02 (t, 1H) 2.66-2.74 (m, 1H) 2.62 (d, 1H) 2.42-

2.51 (m, 1H) 2.31-2.39 (m, 1H) 2.15 (dd, 1H) 2.09 (td, 1H) 1.92-2.03 (m, 1H)

DESCRIPCION 132

(7R, 9aR)-7-({[(1,1-dimetiletil){dimetil)sililloxi}metil}octahidropirazinof2,1-

cl[1,4]oxazina

(7R)-octahidropirazino[2,1-c][1,4]oxazin-7-iimetanol (D131, 93

mg, 0.54 mmoles, una muestra recuperada de un intento fallido en 1a sililacién
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de la preparacion de Dnn) se disolvid en diclorometano seco (2 ml} y se tratd
con EtzN (0.15 ml, 1.08 mmoles), y TBDMS-CI (122 mg, 0.81 rﬁmoles). La
mezcla de reaccidn resultante se agitd durante la noche a T.A. Esta se verificd
por EM directa, no mostrando material de partida, se colocd en el pico
esperado a m/z= 287 (M+1 del producto). Se diluy6 con diclorometano (20 ml)
y se lavd con solucion de NaHCO3; saturada (2 x 20 ml), se secd (Na;SQ,) y
el solvente se removio. El residuo se purificd por cromatografia instantanea
(silice, diclorometano a diclorometano: MeOH 90:10), dejando el producto
como un aceite claro.

EM (directo): m/z= 287 (M+1)

"H RMN (500 MHz, DMSO-ds) & ppm 7.48 (br. s., 1H) 7.07 (br. s.,
1H) 3.82 (dd, 1H) 3.75 (dd, 1H) 3.69 (dd, 1H) 3.55 (dd, 1H) 3.42-3.49 (m, 1H)
3.03 (t, 1H) 2.86-2.93 (m, 1H) 2.68 (dd, 1H) 2.50-2.54 (m, 1H) 2.33-2.46 (m,
2H) 2.21 (dd, 1H) 2.04-2.16 (m, 2H) 0.86 (s, 9 H) 0.04 (s, 6 H) - forma

protonada.



EJEMPLO 1

2-[3.5-Bis{trifluorometil)fenil]-N-[6-(1,1-dioxidohexahidro-5H-isotiazol[2,3-

alpirazin-5-il}-4-(4-fluoro-2-metilfenil)piridin-3-il]-N,2-dimetilpropanamida

(E1)

H
0—'”5(}{' FoF
e} F
ANCNG o
[ 2N F
I FF
F

Un vial sellado de 8 ml se cargd con 100 mg (0.187 mmoles) de

2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (WO 2005/002577), 98 mg (0.561 mmoles) de 1,1-didxido
de hexahidro-2H-isotiazol[2,3-alpirazina (D10), 52 mg (0.374 mmoles) de
carbonato de potasio; los reactivos se disolvieron en 0.8 ml de DMSO. La

mezcla de reaccidn se calenté a 180°C durante 36-48 hr y después se anadid

a una solucion de NH,Cl saturada y se extrajo nuevamente con

diclorometano; el material crudo se purificé sobre cartucho de SPE (Silice)
eluyendo con un gradiente de ciclohexano/acetato de etilo 91, a
ciclohexano/acetato de etilo 1:1 y dando 44 mg (0.065 mmoles) del compuesto
del titulo como sélido amarillo palido.

EM (ES/+): 673 [M+H]"

RMN (DMSO-dg): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H);
7.08-6.85 (m, 3H): 6.53 (s, 1H); 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H): 3.53-

3.50 (m, 1H): 3.38-3.25 (m, 1H); 3.16-3.09 (m, 1H); 2.96 (t, TH); 2.83 (t, 1H);
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2.70-1.98 (m, 10H): 1.79-1.47 (m, 3H); 1.46-1.33 (s, 3H).

EJEMPLO 2

2-[3.5-Bis{trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(8a S)-6-

oxohexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E2)

H

k,NN

Un vial sellado de 8 ml se cargd con 100 mg (0.187 mmoles) de
2-[3,5-bis(trifluorometit)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (WO 2005/002577), 78.6 mg (0.561 mmoles) de (8aS)-
hexahidropirrolo[1,2-a]pirazin-6(2H)-ona (WO 2003/066635), 52 mg (0.374
mmoles) de carbonato de potasio; los reactivos se disolyieron en 0.8 ml de
DMSQO. La mezcla de reaccién se calenté a 180°C durante 36-48 hr y después
se anadid a una solucion de NH4CI saturada y se extrajo nuevamente con
diclorometano; el material crudo se purifico sobre cartucho de SPE (Silice)
eluyendo con un gradiente de ciclohexano/acetato de etilo 9:1, a 100% de
acetato de etilo y dando 52 mg del compuesto del titulo como sélido amarillo
palido.

EM (ES/+): 637 [M+H]"

RMN (DMSO-ds): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H);
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7.05-6.87 (m, 3H); 6.52 (s, 1H), 4.67-4.52 (m, 1H); 4.32-4.19 (m, 1H), 4.14-

4.10 (d, 1H); 3.77-3.64 (m, 1H); 3.02- 2.84 (m, 2H); 2.81 (1, 1H); 2.48-2.44 (dd,

2H); 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H): 2.13 (s, 3H); 1.79-1.65 (m, 1H); 1.53

(s, 3H); 1.38 (s, 3H).

EJEMPLO 3

2-[3,5-Bis(trifluorometil)feniI]-N-[4-(4-f|uoro-2-metiIfenil)-G-(G-

oxohexahidropirrolo[1,2-a]lpirazin-2(1H)-il}-3-piridinil]-N,2-

dimetilpropanamida (E3)

k,NN

Un vial sellado de 8 ml se cargé con 100 mg (0.187 mmoles) de
2-[3,5-bis(trifluorometit)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (WO 2005/002577), 78.6 mg (0.561 mmoles) de
hexahidropirrolo[1,2-a]pirazin-6(2H)-ona (WO 2003/066635), 52 mg (0.374
mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.8 ml de
DMSO. La mezcla de reaccion se calentd a 180°C durante 36-48 hr y después
se anadio a una solucion de NH4Cl saturada y sé extrajo nuevamente con
diclorometano; el material crudo se purifico sobre cartucho de SPE (Silice)
eluyendo con un gradiente de ciclohexano/acetato de etilo 9:1, a 100% de

acetato de etilo y dando 71 mg del compuesto del titulo como sdlido amarillo



@

10

208

palido. D\w

EM (ES/+): 637 [M+H]*

RMN (DMSO-ds): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H);
7.05-6.87 (m, 3H); 6.52 (s, 1H); 4.67-4.52 (m, 1H); 4.32-4.19 (m, 1H); 4.14-
4.10 (d, 1H); 3.77-3.64 (m, 1H); 3.02-2.84 (m, 2H); 2.61 (t, 1H); 2.48-2.44 (dd,
2H): 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s, 3H); 1.79-1.65 (m, 1H); 1.53

(s, 3H); 1.38 (s, 3H)

EJEMPLO 4

2-[3,5-Bis(trifluorometil)fenil]-N,2-dimetil-N-{4-(2-metilfenil)-6-[(8aS)-6-

oxohexahidropirrolo[1,2-a]lpirazin-2{1H)-il]-3-piridinil}propanamida (E4)

'\,NN

T,

Un vial sellado de 8 ml se cargdé con 100 mg (0.161 mmoles) de
2-[3,5-bis(trifluorometit)fenil]-N-[6-cloro-4-(2-metilfenil)- 3-piridinil]-N,2-
dimetitpropanamida (WO 2005/002577), 67 mg (0.483 mmoles) de (8aS)-
hexahidropirrolo[1,2-a]pirazin-6(2H)-ona (WO 2003/066635), 44.5 mg (0.322
mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.8 ml de
DMSQO. La mezcia de reaccion se calent¢ a 180°C durante 36-48 hr y despues
se afladid a una solucion de NH,Cl| saturada y se extrajo nuevamente con

DCM; el material crudo se purificd sobre cartucho de SPE (Silice) eluyendo
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con un gradiente de ciclohexano/acetato de etilo 8:1, a 100% de acetato de
etilo y dando 56 mg del compuesto del titulo como sélido amarillo palido.

EM (ES/+): 619 [M+H]"

RMN (DMSO-dg): & (ppm) 8.07-8.00 (m, 1H); 7.81-7.77 (m, 1H),
7.73-7.63 (m, 2H); 7.37- 7.21 (m, 4H); 6.61-6.56 (m, 1H); 4.68-4.54 (m, 1H);
4.33-419 (m, 1H); 4.18-4.08 (d, 1H); 3.78-3.67 (m, 1H); 3.04-2.85 (m, 2H),
2.69-2.54 (t, 1H); 2.53-2.42 9dd, 1H); 2.42-2.33 (m, 3H); 2.33-2.23 (m, 1H);

2.21-2.10 (m, 3H); 1.78-1.66 (m, 1H); 1.57-1.48 (m, 3H); 1.42-1.32 (m, 3H).

EJEMPLO 5

2-[3,6-Bis(trifluorometil)fenil]-N,2-dimetil-N-[4-(2-metilfenil}-6-(6-

oxohexahidropirrolo[1,2-a]pirazin-2(1H)}-il}-3-piridinillpropanamida (E5)

F

H
F
El /i\v%\ F

Fr

Un vial sellado de 8 mi se carg6 con 100 mg (0.161 mmoles) de
2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (WO 2005/002577), 67 mg (0.483 mmoles) de
hexahidropirrolo[1,2-a]pirazin-6(2H)-ona (WO 2003/066635), 44.5 mg (0.322
mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.8 mi de
DMSQO. La mezcla de reaccién se‘calenté a 180°C durante 36-48 hr y despues

se afiadié a una solucién de NH,4Cl saturada y se extrajo nuevamente con
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DCM; el material crudo se purificd sobre cartucho de SPE (Silice) eluyendo
con un gradiente de ciclohexano/acetato de etilo 9:1, a 100% de acetato de
etilo y dando 45 mg del compuesto del titulo como solido aimarillo palido.

EM (ES/+): 619 [M+H]®

RMN (DMSO-ds): 5 (ppm) 8.07-8.00 (m, 1H): 7.81-7.77 (m, 1H);
7.73-7.63 (m, 2H); 7.37-7.21 (m, 4H); 6.61-6.56 (m, 1H); 4.68-4.54 (m, 1H);
4.33-4.19 (m, 1H), 4.18-4.08 (d, 1H); 3.78-3.67 (m, 1H); 3.04-2.85 (m, 2H),
269-2.54 (t, 1H); 2.53-2.42 9dd, 1H); 2.42-2.33 (m, 3H); 2.33-2.23 (m, 1H),

2.21-2.10 (m, 3H); 1.78-1.66 (m, 1H): 1.57-1.48 (m, 3H): 1.42-1.32 (m, 3H).

EJEMPLO 6

2-[3.,5-Bis(trifluorometil)fenil]-N-[6-(1.1-dioxidohexahidro-5H-isotiazol[2,3-

alpirazin-5-il}-4-(2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida (E6)

El compuesto del titulo se preparé empezando a partir de 100
mg (0.161 mmoles) de 2-[3,5-bis(triflucrometil)fenil]-N-[6-cloro-4-(2-metilfenil)-
3-piridinil]-N,2-dimetilpropanamida (WO 2005/002577), 85 mg (0.483 mmoles)
de 1,1-didxido de hexahidro-2H-isotiazol[2,3-a] pirazina (D10), 44.5 mg (0.322
mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.8 ml de

DMSQO. La mezcla de reaccion se calentd a 180°C durante 36-48 hr y después
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se afadidé a una solucién de NH,Cl saturada y se extrajo nuevamente con
DCM; el material crudo se purificé sobre cartucho de SPE (Silice) eluyendo
con un gradiente de ciclohexano/acetato de etilo 9:1, a ciclohexano/acetato de
etilo 1:1 y dando 80 mg del compuesto del titulo como sdlido amarillo palido.

EM (ES/+); 655 [M+H]"

RMN (DMSO-dg): & (ppm) 8.08-8.00 (m, 1H), 7.82-7.76 (m, 1H),
7.71-7.64 (m, 2H); 7.37-7.22 (m, 4H); 6.62-6.57 (m, 1H): 4.80-4.60 (m, 1H);
4.36-4.12 (m, 1H); 3.58-3.46 (m, 1H); 3.39-3.27 (m, 1H); 3.25-3.16 (m, 1H);
3.17-3.08 (t, 1H); 3.05-2.91 (t, 1H); 2.90-2.78 (t, 1H); 2.54-2.44 (m, 3H); 2.44-
2.31 (m, 2H); 2.20-2.12 (m, 3H); 2.31-2.01 (m, 1H}; 1.58-1.50 (m, 3H); 1.44-

1.31 (m, 3H)

EJEMPLO 7

1-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[{8a S)-

hexahidropirrolo[1,2-a]pirazin-2(1H)-il]-3-piridinil}-N-metilciclopropan-

carboxamida (E7}

X

S
N
(1 £ .
N
1 Fg
F

El compuesto del titulo se preparé empezando a partir de 100

z

mg (0.188 mmoles) de 1-[3,5-bis(trifluorometil)fenil}-N-[6-cloro-4-(4-fluoro-2-

metilfenil)-3-piridinit]ciclopropancarboxamida (D2), 70 mg (0.554 mmoles) de
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(8aS)-octahidropirrolo[1,2-a]pirazina, 52.2 mg (0.377 mmoles) de carbonato de
potasio; los reactivos se disolvieron en 0.8 ml de DMSO. La mezcla de
reaccion se calenté a 150°C durante la noche y despuées se afadid a una
solucion de NH4Cl saturada y se extrajo nuevamente con diclorometano; el
material crudo se purifico sobre cartucho de SPE (Silice) eluyendo con un
gradiente de ciclohexano/acetato de etilo 1:1, a 100% de acetato de etilo,
dando 72 mg del compuesto del titulo como sélido amarillo palido.

EM (ES/+): 621 [M+H]*

RMN (DMSO-dg): 6 (ppm) 7.93-7.89 (s, 1H); 7.86-7.82 (s, TH);
7.67-7.62 (s, 2H); 7.06-7.01 (d, 1H); 6.89-6.77 (m, 2H), 6.57-6.52 (m, 1H);
4.38-4.34 (d, 1H); 4.21-4.17 (d, 1H): 3.10-2.87 (m, 2H); 2.88-2.84 (s, 3H);
2.62-2.50 (m, 1H); 2.26-2.06 (m, 2H); 2.17-2.10 (s, 3H); 2.06-1.94 (s, 1H);
1.90-1.61 (m, 3H); 1.46-1.10 (m, 6H) )

EJEMPLO 8

1-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(8aR)-

hexahidropirrolo[1,2-a]lpirazin-2{1H)-il]-3-piridinil}-N-metilciclopropan-

carboxamida (E8)
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El compuesto del titulo se prepard empezando a partir de 100
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mg (0.188 mmoles) de 1-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
metilfenil)-3-piridinil]ciclopropancarboxamida (D2), 70 mg (0.554 mmoles) de
(8aR)-octahidropirrolo[1,2-a]pirazina, 52.2 mg (0.377 mmoles) de carbonato
de potasio; los reactivos se disolvieron en 0.8 ml de DMSO. La mezcla de
reaccion se calentdé a 150°C durante la noche y después se afadio a una
solucion de NH4Cl saturada y se extrajo nuevamente con DCM; el material
crudo se purificd sobre cartucho de SPE (Silice) eluyendo con un gradiente de
ciclohexano/acetato de etilo 1:1, a 100% de acetato de etilo y dando 70 mg del
compuesto del titulb como sélido amarillo palido.

EM (ES/+): 621 [M+H]"

RMN (DMSO-dg): & (ppm) 7.93-7.89 (s, 1H); 7.86-7.82 (s, 1H);
7.67-7.62 (s, 2H), 7.06-7.01 (d, 1H); 6.89-6.77 (m, 2H); 6.57-6.52 (m, 1H);
4.38-4.34 (d, 1H); 4.21-4.17 (d, 1H); 3.10-2.87 (m, 2H); 2.88-2.84 (s, 3H);
2.62-2.50 (m, 1H);, 2.26-2.06 {m, 2H); 2.17-2.10 (s, 3H); 2.06-1.94 (s, 1H);

1.90-1.61 (m, 3H); 1.46-1.10 (m, 6H)
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EJEMPLO 9

1-[3.5-Bis{trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(8aS)-6-

oxohexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N-metilciclopropan-

carboxamida (E9)

El compuesto del titulo se prepard empezando a partir de 50 mg
(0.094 mmoles) de 1-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
metilfenil)-3-piridinillciclopropancarboxamida (D2), 39 mg (0.278 mmoles) de
(8aS)-hexahidropirrolo[1,2-alpirazin-6(2H)-ona (WO 2003/066635), 26.2 mg
(0.189 mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.4 ml
de DMSO. La mezcla de reaccion se calentdé a 150°C durante la noche y
después se afnadioé a una solucion de NH,Cl saturada y se extrajo nuevamente
con DCM; el material crudo se purifico sobre cartucho de SPE (Silice)
eluyendo con un gradiente de ciclohexano/acetato de etilo 1:1, a 100% de
acetato de etilo y dando 26 mg del compuesto del titulo como soélido amarillo
palido.

EM (ES/+): 635 [M+H]"

RMN (DMSO-dg): & (ppm) 8.03-7.99 (m, 1H); 7.99-7.95 {(m, 1H);
7.74-7.69 (m, 2H); 7.20-7.10 (m, 1H);. 7.06-6.93 (m, 1H); 6.92-6.83 (m, 1H);

6.81-6.74 (m, 1H); 4.55-4.47 (d, 1H); 4.44-4.37 (d, 1H); 3.88-3.78 (d, 1H);
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3.60-3.50 (d, 1H): 2.84-2.66 (m, 4H): 2.59-2.38 (m, 2H): 2.32-2.18 (m, 2H);
2.15-2.09 (m, 3H): 2.17-2.06 (m, 1H): 1.64-1.53 (m, 1H); 1.32-1.19 (m, 2H);

1.15-1.02 (m, TH); 0.96-0.78 (1, H).

EJEMPLO 10

1-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(8aR)-6-

oxochexahidropirrolo[1,2-alpirazin-2{1H)-il]-3-piridinil}-N-

metilciclopropanocarboxamida (E10)

\,NN

El compuesto del titulo se prepard a partir de 50 mg (0.094
mmoles) de 1-[3,5-bis{trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-
piridinil]ciclopropancarboxamida (D2), 39 mg (0.278 mmoles) de (8aR)-
hexahidropirrqlo[1,2—a]pirazin-6(2H)-ona (WO 2003/066635), 26.2 mg (0.189
mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.4 ml de
DMSO. La mezcla de reaccion se calentd a 150°C durante la noche y después
se afiadio a una solucién de NH,Cl saturada y se extrajo nuevamente con
DCM,; el material crudo se purifico sobre cartucho de SPE (Silice) eluyendo
con un gradiente de ciclohexano/acetato de etilo 1:1, a 100% de acetato de
etilo y dando 12 mg del compuesto del titulo como sélido amarillo palido.

EM (ES/+): 635 [M+H]"
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RMN (DMSO-ds): & (ppm) 8.03-7.99 (m, 1H); 7.99-7.95 (m, 1H);
7.74-7.69 (m, 2H); 7.20-7.10 (m, 1H); 7.06-6.93 (m, 1H); 6.92-6.83 (M, 1H);
6.81-6.74 (m, 1H); 4.55-4.47 (d, 1H); 4.44-4.37 (d, 1H); 3.88-3.78 (d, 1H);
3.60-3.50 (d, 1H); 2.84-2.66 (m, 4H); 2.59-2.38 (m, 2H); 2.32-2.18 (m, 2H);
2.15-2.09 (m, 3H); 2.17-2.06 (m, 1H); 1.64-1.53 (m, 1H); 1.32-1.19 (m, 2H);

1.15-1.02 (m, 1H); 0.96-0.78 (1, H).

EJEMPLO 11

2-[3,5-Bis(trifluorometil)fenill-N-{4-(4-fluoro-2-metilfenil)-6-[(8a S)-3-

oxohexahidropirrolo[1,2-a]pirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E11)
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El compuesto del titulo se preparé empezando a partir de 100
mg (0.187 mmoles) de 2-[3,5- bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida (WO 2005/002577), 79 mg
(0.563 mmoles) de (8aS)-hexahtidropirrolo[1,2-a]pirazin-3(4H)-ona (D12), 72
mg de yoduro de cobre (0.378 mmoles), 40 pl (0.375 mmoles) de N,N-
dimetilmetanodiamina, 112.4 mg (0.375 mmoles) de carbonato de cesio; los
reactivos se disolvieron en 4 ml de dioxano y se. calentaron a 80°C durante 4

hr y después a 120°C durante la noche. El material crudo se purifico sobre
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cartucho de SPE (Silice) eluyendo con un gradiente de ciclohexano/acetato de
etilo 9:1, a 100% de acetato de etilo y dando 54 mg del compuesto del titulo
como soélido amarillo palido.

EM (ES/+): 637 [M+H]*

RMN (DMSO-ds): 8 (ppm) 8.39-8.23 (br. s, 1H), 8.09-7.97 (s, 1H),
7.87-7.64 (m, 3H), 7.21 (d, 1H), 7.17-7.06 (m, 2H), 4.62-4.15 (m, 2H), 4.08-
3.65 (m, 2H), 3.19-3.00 (m, 1H), 2.87-2.53 (m, 2H), 2.42-2.24 (m, 1H), 2.20-
2.04 {m, 6H), 2.00-1.88 (m, 1H), 1.88-1.76 (m, 1H), 1.75-1.59 (m, 1H), 1.59-

1.47 (m, TH), 1.46-1.23 (m, 6H)

EJEMPLO 12

2-[3.5-Bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(BaR)-3-

oxohexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E12)
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El compuesto del titulo se preparé empezando a partir de 100

mg (0.187 mmoles) de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida (WO  2005/002577), 79 mg
(0.563 mmoles) de (BaR)-hexahidropirroloH,2¥a]pir‘azin-3(4H)-ona (D14}, 72

mg de yoduro de cobre (0.378 mmoles), 40 pl (0.375 mmoles) de NN-
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dimetilmetanodiamina, 112.4 mg (0.375 mmoles) de carbonato de cesio; los
reactivos se disolvieron en 4 ml de dioxano y se calentaron a 80°C durante 4
hr y después a 120°C durante la noche. El material crudo se purificé sobre
cartucho de SPE (Silice) eluyendo con un gradiente de ciclohexano/acetato de
etilo 9:1, a 100% de acetato de etilo y dando 60 mg del compuesto del titulo
como solido amarillo palido.

EM (ES/+): 637 [M+H]"

RMN (DMSO-dg): & (ppm) 8.39-8.23 (br. s, 1H), 8.09-7.97 (s, 1H),
7.87-7.64 (m, 3H), 7.21 (d, 1H), 7.17-7.06 (m, 2H), 4.62-4.15 (m, 2H), 4.09-
3.65 (m, 2H), 3.19-3.00 (m, 1H), 2.87-2.53 {(m, 2H), 2.42-2.24 {m, 1H), 2.20-
2.04 (m, 6H), 2.00-1.88 (m, 1H), 1.88-1.76 (m, 1H), 1.75-1.58 (m, 1H), 1.59-

1.47 (m, 1H), 1.46-1.23 (m, 6H).

EJEMPLO 13

2-[3,6-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(8aR)-4-

oxohexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E13)

O

El compuesto del titulo se preparé empezando a partir de 250

mg (0.47 mmoles) de 2-[3 5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
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metitfenil)-3-piridinil]-N 2-dimetilpropanamida (WO  2005/002577), (8aR)-
hexahidropirrolo[1,2-a]pirazin-4(1H)-ona (D4), 164.4 mg (1.17 mmoles), 130
mg de carbonato de potasio (0.94 mmoles); los reactivos se disolvieron en 1.5
ml de DMSO. La mezcla de reaccidon se calentd a 150°C durante la noche y
despues se afiadio a una solucion de NH,Cl saturada y se extrajo nuevamente
con DCM; el material crudo se purificd sobre cartucho de SPE (Silice)
eluyendo con un gradiente de ciclohexano/acetato de etilo 9:1, a 100% de
acetato de etilo y dando 115 mg del compuesto del titulo como sdlido amarillo
palido.

EM (ES/+): 637 [M+H]"

RMN (DMSO-ds): & (ppm) 8.05-7.98 (s, 1H); 7.95-7.89 (s, 1H);
7.80-7.69 (br.s, 2H); 7.74-7.64 (br.s, 1H); 7.19-7.11 (d, 1H); 6.71-6.65 (s, 1H);
477-464 (d, 1H); 4.45-4.32 (d, 1H); 3.72-3.59 (m, 1H); 3.52-3.41 (dd, 1H);
3.39-3.31 (m, 1H); 2.83-2.73 (t, 1H); 2.60-2.50 (m, 1H); 2.31-2.17 (s, 3H),
2.21-2.15 (m, 1H); 2.15-2.05 (s, 3H); 1.97-1.88 (m, 1H); 1.82-1.71 {m, 1H);

1.71-1.58 (m, 1H); 1.65-1.42 (s, 3H); 1.41-1.27 (s, 3H).
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EJEMPLO 14

2-[3.5-Bis(trifluorometil)fenill-N-{4-(4-fluoro-2-metilfenil)-6-[(8aR)-4-

oxochexahidropirrolo[1,2-alpirazin-2(1 H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E14)

H

J\,NN

El compuesto del titulo se preparé empezando a partir de 135
mg (0.253 mmoles) de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
metilfenil)-3-piridinil]-N, 2-dimetilpropanamida (WO 2005/002577), 70 mg (0.5
mmoles) de (8aS)-hexahidropirrolo[1,2-a]pirazin-4(1H)-ona (EP 300189), 70
mg (0.5 mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.8
ml de DMSQ. La mezcla de reaccion se calentd a 150°C durante la noche y
después se anadid a una solucion de NH,Cl saturada y se extrajo nuevamente
con DCM; el material crudo se purifico sobre cartucho de SPE (Silice)
eluyendo con un gradiente de ciclohexano/acetato de etilo 9:1, a 100% de
acetato de etilo y dando 24 mg del compuesto del titulo como sélido amarillo
palido.

EM (ES/+): 637 [M+H]"

RMN (DMSO-ds): & (ppm) 8.05-7.98 (s, 1H); 7.95-7.89 (s, 1H),
7.80-7.69 (br.s, 2H); 7.74-7.64 (br.s, 1H); 7.19-7.11 (d, 1H), 6.71-6.65 (s, 1H);

477-464 (d, 1H), 4.45-4.32 (d, 1H); 3.72-3.59 (m, 1H); 3.52-3.41 (dd, 1H);
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3.39-3.31 (m, 1H); 2.83-2.73 (t, 1H); 2.60-2.50 (m, 1H): 2.31-2.17 (s, 3H):
2.21-2.15 (m, 1H); 2.15-2.05 (s, 3H); 1.97-1.88 (m, 1H); 1.82-1.71 (m, 1H):

1.71-1.58 (m, 1H); 1.55-1.42 (s, 3H); 1.41-1.27 (s, 3H).

EJEMPLO 15

2-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(9aS)-

octahidro-3H-pirrolo[1,2-d][1.4]diazepin-3-il]-3-piridinil}-N,2-

dimetilpropanamida (E15)

Un vial sellado de 8 ml se cargd con 60 mg (0.1 12 mmoles) de
2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (WO 2005/002577), 47 mg (0.335 mmoles) de (9aS)-
octahidro-1H-pirrolo[1,2-d][1,4]diazepina (D6), 31 mg de carbonato de potasio
(0.224 mmoles), Ios‘reactivos se disolvieron en 0.5 ml de DMSO. La mezcla
de reaccion se calenté a 150°C durante la noche y después se afadi¢ a una
solucion de NH,Cl saturada y se extrajo nuevamente con DCM; el material
crudo se purificé sobre cartucho de SPE (Silice) eluyendo con un gradiente de
ciclohexano/acetato de etilo 1:1, a 100% de acetato de etilo y dando 32 mg del
compuesto del titulo como solido amarillo palido.

EM (ES/+): 637 [M+H]*
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RMN (DMSO-ds): 8.02 (s, 1H), 7.93-7.82 (br.s, 1H), 7.79-7.70
(br.s, 2H), 7.73-7.64 (br.s, 1H), 7.15 (t, 1H), 7.13-7.03 (br. s, 1H), 6.66-6.52
(br. s, 1H), 4.28-3.98 (br. s, 1 H), 3.80-3.51 (br. s, 4H), 3.51-3.39 (br. s, 1H),
3.26-3.03 (br. s, 1H), 2.60-2.45 (br. s, 1H), 2.22 (s, 3H), 2.12 (s, 3H), 2.07-1.77

(br. s, 3H), 1.48 (s, 3H), 1.55-1.24 (m, 2H), 1.33 (s, 3H), 1.26-1.14 (m, 1H}.

EJEMPLO 16

2-[3,5-Bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(9-

oxohexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il)-3-piridinil]-N,2-

dimetilpropanamida (E16)
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Un vial sellado de 8 ml se cargd con 150 mg (0.281 mmoles) de

2-[3,5-bis(triflucrometit)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-

dimetilpropanamida (WO 2005/002577), 120 mg (0.768 mmoles) de
hexahidropirazino[2,1-c][1,4]oxazin-9(6H)-ona (D7), 60 pl (0.563 mmoles) de
N,N'-dimetiletilenodiamina, 110 mg (0.578 mmoles) de yoduro de cobre, 183
mg (0.562 mmoles) de carbonato de cesio; tos reactivos se disolvieron en 4.5
mi de dioxano. La mezcla de reaccion se agitd durante la noche a 150°C. El
crudo se purificd por cromatografia (silice, ciclohexano/EtOAc 90/10-30/70)

dando el compuesto del titulo como un sélido blanco: 73 mg, 0.111 mmoles,



wh

40% de rendimiento.

Rf: 0.55 (EtOACc)

EM (ES/+): 653 [M+H]"

RMN (DMSO-dg): & (ppm) 8.34-8.26 (s, 1H); 8.06-7.99 (s, 1H);
7.81-7.69 (br.s, 2H); 7.72-7.65 (br.s, 1H); 7.21-7.15 (d, 1H); 7.15-7.08 (s, 1H);
4.13-4.05 (dd, 1H); 4.03-3.82 (br.s, 2H); 3.80-3.72 (dd, 1H); 3.54-3.46 (dd,
1H); 3.40-3.31 (m, 1H); 3.14-3.06 (dd, 1H}; 3.02-2.95 (dd, 1H); 2.86-2.80 (dd,
1H); 2.72-2.61 (m, 2H); 2.36-2.28 (t, 1H); 2.39-2.22 (br.s, 3H); 2.19-2.04 (br.s,

3H): 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s,3H).

EJEMPLO 17

2-[3,5-Bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(9-

oxohexahidropirazino[2,1-c][1,4]oxazin-8(1H}-il)-3-piridinil]-N,2-

dimetilpropanamida (E17) enantiomero 1 de E16

o]
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F ENANTIOMERO 1
2-[3,5-Bis(triftuorometihfenil]-N-[4-(4-fluoro-2-metilfenil)-6-(9-
oxohexahidropirazino[2, 1-¢]{1,4]oxazin-8(1H)-il)-3-piridinil]-N,2-
dimetilpropanamida (E16; 42 mg) se sometido a separacién quiral para aislar
sus enantibmeros. El enantiomero etiquetado como 1, de estereoquimica

desconocida pero individual se aislo usando las siguientes condiciones (20
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mg, 100% e.e.)

Condiciones preparativas:

Cantidad suministrada 42 mg

Columna quiral CHIRALCEL OD, (25 x 2) cm
Fase movil n-Hexano/2-propanol 94/6% v/v
Velocidad de flujo 18 ml/min

Deteccién UV a 225 nm

Tiempo de corrida 17 min

EM (ES/+): 653 [M+H]"

RMN (DMSO-dg): & (ppm) 8.34-8.26 (s, 1H); 8.06-7.99 (s, 1H);
7.81-7.69 (br.s, 2H); 7.72-7.65 (br.s, 1H): 7.21-7.15 (d, 1H); 7.15-7.08 (s, TH);
4.13-4.05 (dd, 1H); 4.03-3.82 (br.s, 2H); 3.80-3.72 (dd, 1H); 3.54-3.46 (dd,
1H); 3.40-3.31 (m, 1H); 3.14-3.06 (dd, 1H); 3.02-2.95 (dd, 1H): 2.86-2.80 (dd,
1H): 2.72-2.61 (m, 2H); 2.36-2.28 (t, TH); 2.39-2.22 (br.s, 3H); 2.19-2.04 (br.s,

3H); 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s,3H).

EJEMPLO 18

2-[3,5-Bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(9-

oxohexahidropirazino[2,1-c][1.,4]oxazin-8(1H)}-il)-3-piridinil]-N,2-

dimetilpropanamida (E18) enantiomero 2 de E16
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El compuesto del titulo se aislé usando las mismas condiciones
como en E17, obteniendo 17 mg, 100% e.e.
EM (ES/+): 653 [M+H]
RMN (DMSO-ds): & (ppm) 8.34-8.26 (s, 1H); 8.06-7.99 (s, 1H);
5 7.81-7.69 (br.s, 2H); 7.72-7.65 (br.s, 1H); 7.21-7.15 (d, I1H); 7.15-7.08 (s, 1H),
4.13-4.05 (dd, 1H); 4.03-3.82 (br.s, 2H); 3.80-3.72 (dd, 1H); 3.54-3.46 (dd,
1H); 3.40-3.31 (m, 1H); 3.14-3.06 (dd, 1H); 3.02-2.95 (dd, 1H); 2.86-2.80 (dd,
1H); 2.72-2.61 (m, 2H); 2.36-2.28 (t, 1H); 2.39-2.22 (br.s, 3H); 2.19-2.04 (br.s,
3H); 1.61-1.44 (br.s, 3H); 1.45-1.30 (br.s, 3H).
10

EJEMPLO 18

2-[3,5-Bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-

(hexahidropirazino[2,1-c][1,41oxazin-8(1H)-il)-3-piridinil]-N,2-

dimetilpropanamida (E19)
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Un vial sellado de 8 ml se cargd con 124 mg (0.233 mmoles) de

20 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (WO 2005/002577);, 83 mg (0.584 mmoles) de
octahidropirazino[2,1-c][1,4]Joxazina (EP 472826), 90 mg (0.701 mmoles) de

carbonato de potasio; los reactivos se disolvieron en 0.5 ml de DMSO. El
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producto crudo se purific6 por cromatografia instantanea (silice,
ciclohexano/EtOAc 90/10-30/70) dando el compuesto del titulo como un sélido
blanco 85 mg (0.133 mmoles).

Rf: 0.4 (EtOAc)

5 EM (ES/+): 639 [M+H]".

RMN (DMSO-dg): 8 (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H),
7.79-7.68 (m, 2H); 7.73-7.65 (br.s, 1H); 7.18-7.12 (d, 1H); 7.13-7.06 (br.s,1H),
6.73-6.64 (s, TH); 4.29-4.18 (d, 1H); 4.13- 4.03 (d, 1H); 3.78-3.68 (t, 2H); 3.56-
3.48 (t, 1H); 3.18-3.09 {t, 1H); 2.92-2.80 (i, 1H); 2.82-2.74 (d, 1H), 2.70-2.62

10 (d, 1H); 2.44-2.34 (t, 1H); 2.21-2.15 (s, 3H); 2.28-2.06 (m, 3H); 2.14-2.07 (s,

3H); 1.55-1.41 (s, 3H); 1.40-1.28 (s, 3H).

EJEMPLO 20

2-[3.5-Bis{trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-

135 (hexahidropirazino[2,1-c][1.4}oxazin-8(1H)-il)-3-piridinil]-N,2-

dimetilpropanamida (E20) enantiémero 1 de E19

{[a]o=1.8, c=1.0, MeOH]

Q
CL
s %ﬁ*
20 7o Ff,
g

ENANTIOMERO 1

El ejemplo 19 (15 mg) se sometid a separacion quiral para aislar
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sus enantiomeros. El enantibmero etiquetado como 1, de estereoquimica

desconocida pero individual, se aislé usando las siguientes condiciones (5 mg,

97.2% e.e.)

Condiciones preparativas:

Cantidad suministrada

15 mg

Columna quiral

CHIRALCEL OD, (25 x 2) cm

Fase movil n-Hexano/2-propanol 94/6% v/v
Velocidad de flujo 18 ml/min

Deteccién UVa225nm

Tiempo de corrida 17 min

EM (ES/+): 639 [M+H]*

RMN (DMSO-dg): & (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H),

7.79-7.68 (m, 2H);, 7.73-7.65 0 (brs, 1H); 7.18-7.12 (d, 1H); 7.13-7.06

(br.s,1H); 6.73-6.64 (s, 1H); 4.29-4.18 (d, 1H): 4.13-4.03 (d. 1H); 3.78-3.68 (t,

2H); 3.56-3.48 (t, 1H); 3.18-3.09 (1, 1H); 2.92-2.80 (t, 1H), 2.82- 2.74 (d, 1H);

2.70-2.62 (d, 1H); 2.44-2.34 (t, 1H); 2.21-2.15 (s, 3H); 2.28-2.06 (m, 3H); 2.14-

2.07 (s, 3H); 1.55-1.41 (s, 3H); 1.40-1.28 (s, 3H).
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EJEMPLO 21

2-[3,5-Bis(trifluorometil}fenil]-N-[4-(4-fluoro-2-metilfenil}-6-

(hexahidropirazino[2,1-c}[1,4]oxazin-8(1H)-il)-3-piridinil]-N,2-

dimetilpropanamida (E21) enantidmero 2 de E19

[alp =-1.0]

[o
. £
N)\’ FLF
K,NIN\ o
E
# N
| N
F

ENANTIOMERO 2

El compuesto del titulo se aislé usando las mismas condiciones
como en E20, obteniendo 5 mg, 99.8% e.e.

EM (ES/+): 639 [M+H]"

RMN (DMSO-ds): & (ppm) 8.05-7.98 (s, 1H); 7.91-7.85 (s, 1H),
7.79-7.68 (m, 2H); 7.73-7.65 (br.s, 1H); 7.18-7.12 (d, 1H); 7.13-7.06 (br.s,1H);
6.73-6.64 (s, 1H); 4.29-4.18 (d, 1H); 4.13-4.03 (d, 1H); 3.78-3.68 (1, 2H), 3.56-
3.48 (t, 1H); 3.18-3.09 (t, 1H); 2.92-2.80 (t, 1H); 2.82-2.74 (d, 1H); 2.70-2.62
(d, 1H); 2.44-2.34 (t, 1H); 2.21-2.15 (s, 3H); 2.28-2.06 (m, 3H), 2.14-2.07 (s,

3H); 1.55-1.41 (s, 3H): 1.40-1.28 (s, 3H).
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EJEMPLO 22

2-[3.5-Bis(trifluorometil}fenil]-N-[6-{1,1-dioxidohexahidro-5H-isotiazol[2,3-

alpirazin-5-il)-4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida

(E22) enantiomero 1 de E1

10 Condiciones preparativas:

Cantidad suministrada 37 mg

Columna quiral CHIRALPAK AD-H, (25 x 2) cm
Fase movil n-Hexano/Etanol+ 0.1% de isopropilamina 25/75%
viv
Velocidad de flujo 15 ml/min
Deteccién UV a 225 nm
13 Se aislaron: 4 mg; la pureza del enantiomero 1 resultd que era
de 100%

EM (ES/+): 673 [M+H]'
RMN (DMSO-dg): § (ppm) 8.01 (s, 1H): 7.78 (s, 1H); 7.65 (s, 2H);
7.08-6.85 (m, 3H); 6.53 (s, 1H); 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H); 3.53-
20 3.50 (m, 1H); 3.38-3.25 (m, 1H); 3.16-3.09 (m, 1H); 2.96 (t, 1H); 2.83 (t, 1H);

2.70-1.98 (m, 10H): 1.79-1.47 (m, 3H); 1.46-1.33 (s, 3H).
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EJEMPLO 23

2-[3,5-Bis(trifluorometil)fenil]-N-[6-(1,1-dioxidohexahidro-5H-isotiazol[2,3-

alpirazin-5-il)-4-(4-fluoro-2-metilfenil}-3-piridinil]-N,2-dimetilpropanamida

(E23) enantiomero 2 de E1

-

Condiciones preparativas:

Columna quiral CHIRALPAK AD-H, (25 x 2) cm

Fase movil n-Hexano/Etanol+ 0.1% de isopropilamina 25/75%
viv

Velocidad de flujo 15 ml/min

Deteccién UV a 225 nm

Se aislaron: 6 mg; la pureza del enantidbmero 2 fue de 98.8% por
uv

EM (ES/+): 673 [M+H]"

RMN (DMSO-dg): 6 (ppm) 8.01 (é, 1H); 7.78 (s, 1H); 7.65 (s, 2H);
7.08-6.85 (m, 3H); 6.53 (s, 1H); 4.81-4.53 (m, 1H); 4.35-4.09 (m, 1H); 3.53-
3.50 (m, 1H); 3.38-3.25 (m, 1H); 3.16-3.09 (m, 1H); 2.96 (t, 1H); 2.83 (t, 1H),

2.70-1.98 (m, 10H); 1.79-1.47 (m, 3H); 1.46-1.33 (s, 3H).
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EJEMPLO 24

2-[3 5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(8a S}-

hexahidropirrolo[1.2-a]lpirazin-2{1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E24)

:H
(X N
LNCNy o
DN .
NS
| FF
F

Un tubo de microondas de 10 ml se cargd con 80 mg (0.150
mmoles) de 2-[3,5-bis(trifluorometil)fenil}-N-{6-cloro-4-(4-fluoro-2-metilfenif)-3-
piridinil}-N,2-dimetilpropanamida (WO 2005/002577), 47.4 mg (0.375 mmoles)
de (8aS)-octahidropirrolo[1,2-a]pirazina, 62.2 mg (0.450 mmoles) de carbonato
de potasio; los reactivos se disolvieron en 0.6 ml de DMSO. La mezcla de
reaccion se irradid en un horno de microondas (180°C, 300W) durante 1 hora
y después el crudo se purifica mediante un instrumento preparativo dirigido a
la masa de Waters (System Fraction Lynx TM) relizada sobre una EM C18 X
Terra Prep (30 x 150 mm; 10 um) (fase moévil: de 99% [agua +0.1% de
HCO2H] y 1% [CH3CN +0.1% de HCO;H] a 100% [CH3CN +0.1% de HCO,H]
en 8 min y 30", 100% [CH3CN +0.1% de HCO2H] durante 6 min; de 100%
[CH3CN +0.1% de HCOzH] a 99% [agua +0.1% de HCOxH] y 1% [CH3CN
+0.1% de HCO,H] en 30", 99% [agua +0.1% de HCO,H] y 1% [CH3CN +0.1%
de HCO3H] para 12"); T=t.a.; velocidad de flujo= 40 ml/min; Deteccién de UV

:210-400 nm; Modo de deteccién de EM: ES (+)/ ES (-), Intervalo de masa:



100-900] para dar 45 mg del compuesto objetivo como sélido amarillo palido.
Re = 0.2 (Acetato de etilo)
EM (ES/+); 623 [M+H]"
RMN (CDCl3): & (ppm) 8.00 (s, 1H), 7.78 (s, 1H), 7.71-7.60 (br. s,
5 2H), 7.27-7.22 (b‘r. s, 1H), 7.05-6.85 (br. s, 2H), 6.52-6.45 (s, 1H), 4.63-3.98
(m, 2H), 3.74-2.94 (m, 4H), 2.42-2.29 (s, 3H), 2.67-1.86 (m, 3H), 2.17-2.07 (s,

3H), 1.56-1.48 (s, 3H), 1.81-1.12 (m, 4H), 1.41-1.33 (s, 3H).

EJEMPLO 25

10 2-[3,5-Bis(trifluorometil)fenil]-N-{4-{4-fluoro-2-metilfenil)-6-[(8aR)-

hexahidropirrolo[1.2-a]lpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida {(E25)

H

k,NN

El compuesto del titulo se preparé empezando a partir de 100
mg (0.187 mmole) de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida (WO 2005/002577), 70 mg

20 (0.554 mmoles) de (8aR)-octahidropirrolo[1,2-a]pirazina, 52.2 mg de
carbonato de potasio (0.377 mmoles); los reactivos se disolvieron en 0.6 ml de
DMSO vy la mezcla de reaccion se calentdo a 150°C durante la noche. Se

obtuvieron, después de cromatografia instantanea, 52 mg del compuesto
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deseado.

EM (ES/+): 623 [M+H]"

RMN (DMSO-dg): & {(ppm) 8.00 (s, 1H), 7.78 (s, 1H), 7.71-7.60
(br. s, 2H), 7.27-7.22 {(br. s, 1H), 7.05-6.85 (br. s, 2H), 6.52-6.45 (s, 1H), 4.63-
3.98 (m, 2H), 3.74-2.94 (m, 4H), 2.42-2.29 (S, 3H), 2.67-1.86 (m, 3H), 2.17-

2.07 (s, 3H), 1.56-1.48 (s, 3H), 1.81-1.12 (m, 4H), 1.41-1.33 (s, 3H).

EJEMPLO 26

Clorhidrato de 2-[3.5-Bis(trifluorometil}fenil]-N-{4-{4-fluoro-2-metilfenil}-6-

[(8aR)-hexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E26)

H H—CI

\,NN

2-[3,5-Bis(triﬂuorometil)feni|]-N—{4-(4-ﬂuoro-2—metilfeniI)-6-[(BaR)-
hexahidropirrolo[1,2-a]pirazin-2(1H)-il]-3-piridinil}-N,2-dimetilpropanamida
(E25; 39 mg, 0.063 mmoles) se disolvio en DCM vy la temperatura se bajo 0°C;
HCI (solucién 1M en Et,0) 75 pl (0.075 mmoles) se ahadié lentamente vy,
después, la mezcla de reaccion se agité a esta temperatura durante 30 min.
Después, el solvente se removid y, el solido obtenido se triturd con pentano.

Se obtuvieron 41 mg del compuesto deseado como sdlido

amarillo palido.
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EM (ES/+): 623 [M+H]"
RMN (DMSO-dg): & (ppm) 10.63 (s, 1H), 8.02 (s, 1H), 7.96 (s,
1H), 7.81-7.65 (m, 2H), 7.17 (d, 1H), 7.15-7.07 (m, 1H), 6.90- 6.84 (s, 1H),

4.88-4.66 m, 1H), 4.12-1.08 (m, 24H).

EJEMPLO 27

2-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[{8aR)-6-

oxohexahidropirrolo[1,2-a)pirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E27)

H

k,NN

Un vial sellado de 8 ml se cargd con 100 mg (0.187 mmoles) de
2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil)-N, 2-
dimetilpropanamida (WO 2005/002577), 78.6 mg (0.561 mmoles) de (8aS)-
hexahidropirrolo[1,2-a]pirazin-6(2H)-cna (WO 2003/066635), 52 mg (0.374
mmoles) de carbonato de potasio; los reactivos se disolvieron en 0.8 ml de
DMSO. La mezcla de reaccion se calentd a 180°C durante 36-48 hr y después
se anadié a una solucion de NH,Cl saturada y se extrajo nuevamente con
DCM; el material crudo se purificé sobre cartucho de SPE (Silice) eluyendo
con un gradiente de ciclohexano/acetato de etilo 9:1, a 100% de acetato de

etilo y dando 23 mg del compuesto deseado.
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EM (ES/+): 637 [M+H]

RMN (DMSO-de): & (ppm) 8.01 (s, 1H); 7.78 (s, 1H); 7.65 (s, 2H);
7.05-6.87 (m, 3H); 6.52 (s, 1H); 4.67-4.52 (m, 1H); 4.32-4.19 (m, 1H); 4.14-
4.10 (d, 1H); 3.77-3.64 (m, 1H); 3.02-2.84 (m, 2H); 2.61 (t, 1H); 2.48-2.44 (dd,
2H); 2.41-2.33 (s, 3H); 2.30-2.22 (m, 1H); 2.13 (s, 3H); 1.79-1.65 (m, 1H); 1.53

(s, 3H); 1.38 (s, 3H).

EJEMPLO 28

2-[3.5-Bis(trifluorometil)-fenil]-N-{4-(2-clorofenil)-6-[(8a S}-

hexahidropirrolo[1,2-alpirazin-2{1H}-il]-3-piridinil}-N,2-

dimetilpropanamida (E28)

C_;‘\/J Fel—F

A una solucidn de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(2-
clorofenil)-3-piridinil}-N,2-dimetilpropanamida  (WC  2005/002577, 0.11
mmoles) en DMSO seco (1 ml) S-octahidropirrolo[1,2-ag]pirazina, (0.22
mmoles) y carbonato de potasio (0.22 mmoles) se anadieron y la mezcla
resultante se agitd durante 12 horas a 150°C. Después de enfriarse, el
diclorometano se afnadié (2 ml) y después se afnadidé polimero de isocianato
ligado (2.0 mmoles), y la mezcla resultante se agité a temperatura ambiente

durante la noche. Después la resina se filtrdo y el filtrado se concentré bajo
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presién reducida. Las purificaciones se llevaron a cabo usando CLAR dirigida

a la masa:

Condiciones cromatograficas preparativas

> Columna:
Fase movil:
Gradiente:

Velocidad de flujo:
Intervalo de longitud de
onda de UV:

Intervalo de masa:
lonizacién:

X Terra EM C18 5 um, 100 x 19 mm

A: sol. de NH;HCO3 10 mM, pH 10; B: CH3CN
30% (B) durante 1 min, de 30% (B) a 95% (B)
en 9 min, 95% (B) durante 3 min

20 ml/min

210-350 nm
100-900 amu
ES+

Condiciones cromatograficas analiticas

Columna:
Fase movil:
Gradiente:

Velocidad de flujo:
Intervalo de longitud de
onda de UV:

Intervalo de masa:
lonizacion:

15

X TerraEM C18 5 um, 50 x 4.6 mm

A: Scol. de NH4HCO3 10 mM, pH10; B: CH3CN
30% (B) durante 1 min, de 30% (B) a 95% (B)
en 9 min, 95% (B) durante 3 min

1 mi/min

210-350 nm
100-900 amu
ES+

Se obtuvieron 44.6 mg del compuesto deseado.

RMN (CDCl3): & (ppm) 8.03 (s, 1H), 7.90 (s, 1H), 7.74 (s, 2H),

20 7.54 (2, 2H), 7.49-7.39 (m, 2H), 7.27 (d, 1H), 6.72 (s, 1H), 4.39 (d, 1H), 4.22

(d, 1H), 3.05-2.98 (m, 2H), 2.90-2.83 (t, 1H), 2.57-2.46 (m, 1H), 2.42 (s, 3H),

2.12 (t, TH), 2.04 (g, 1H), 1.97-1.61 (m, 4H), 1.45-1.19 (m, 7H).
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EJEMPLO 29

2-[3,5-Bis(trifluorometil)-fenil]-N-{4-(2-clorofenil}-6-[(8aR)-

hexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E29)

Cl

A una solucion de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(2-
clorofenil}-3-piridinil]-N,2-dimetilpropanamida (WO  2005/002577; 0.11
mmoles) en DMSO seco (1 ml) R-octahidropirrolo[1,2-a]pirazina, (0..22
mmoles) y carbonato de potasio (0.22 mmoles) se afadieron y la mezcla
resultante se agitdo durante 12 horas a 150°C. Después de enfriarse el
diclorometano se afadié (2 ml) y después se afiadié polimero de isocianato
ligado (2.0 mmoles), y la mezcla resultante se agité a temperatura ambiente
durante la noche. Despueés la resina se filtrd y el filtrado se concentrd bajo

presion reducida. Las purificaciones se llevaron a cabo usando CLAR dirigida

ala masa:
Condiciones cromatograficas preparativas
Columna: X Terré EMC18 5 uym, 100 x 19 mm
Fase movil: A: Sol. de NH;HCO3; 10 mM, pH 10; B: CH3CN
Gradiente: 30% (B) durante 1 min, de 30% (B) a 95% (B) en

9 min, 95% (B) durante 3 min
Velocidad de flujo: 20 mi/min
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Intervalo de longitud de

onda de UV: 210-350 nm
Intervalo de masa: 100-900 amu
lonizacion: ES+

Condiciones cromatograficas analiticas

Columna: XTerraEM C18 5 ym, 50 x 4.6 mm

Fase mévil: A: Sol. de NHsHCO; 10 mM, pH10; B: CHiCN

Gradiente: 30% (B) durante 1 min, de 30% (B) a 95% (B) en
9 min, 95% (B) durante 3 min

Velocidad de flujo: 1 ml/min

Intervalo de longitud de

onda de UV: 210-350 nm

Intervalo de masa: 100-900 amu

lonizacion: ES+

Se obtuvieron 26.3 mg del compuesto deseado.

RMN (DMSO-dg): & (ppm) 8.03 (s, 1H), 7.90 (s, 1H), 7.74 (s, 2H),
7.54 (2, 2H), 7.49-7.39 (m, 2H), 7.27 (d, 1H), 6.72 (s, 1H), 4.39 (d, 1H), 4.22
(d, 1H), 3.05-2.98 (m, 2H), 2.90-2.83 (t, 1H), 2.57-2.46 (m, 1H), 2.42 (s, 3H),

2.12 (t, 1H), 2.04 (g, 1H), 1.97-1.61 (m, 4H), 1.45-1.19 (m, 7H).
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EJEMPLO 30

Clorhidrato de 2-[3,5-Bis(trifluorometil)fenil]-N-[4-{4-fluoro-2-metilfenil)-6-

{(hexahidropirazino[2,1-c][1,4]oxazin-8(1 H)-il)-3-piridinil]-N.2-

dimetilpropanamida (E30) enantiomero 1

O

CiH K/ N

ENANTIOMERO 1

Una muestra de 2-[3,5-bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-
metilfenil)-6-(hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il)-3-piridinil]-N, 2-
dimetilpropanamida (E20, 42 mg, 66 pmoles) se suspendido en 1 ml de éter
dietilico anhidro y se traté a 0°C durante 30 min con 79 pl de HCI 1M en éter
dietilico. El solvente se removid bajo una corriente de nitrégeno y el producto
se triturd con pentano anhidro, para dar, después de filtracidon, el clorhidrato
como un solido blanco (44 mg, cuantitativo).

EM (ES/+): 639 [M+H]"

RMN (DMSO-ds): & (ppm) 10.99 (br. s, 1H), 8.04 (s, 1H), 7.95 9s,
1H), 7.85-7.60 (m, 2H), 7.19 (d, 1H), 7.16-6.92 (m, 2H), 6.92-6.80 (s, 1H), 4.56
(d, 1‘H), 4.43 (d, 1H), 4.12-3.93 (m, 2H), 3.81 (t, 1H), 3.59 (t, 1H), 3.52-3.45 (m,
1H), 3.29-3.12 (m, 3H), 3.05-2.79 (m, 1H), 2.60-2.52 (m, 1H), 2.33-2.20 (br. s,

3H), 2.22-2.14 (m, 1H), 2.16-2.05 (br. s, 3H), 1.56-1.09 (m, 6H).
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EJEMPLO 31

Clorhidrato de 2-[3,5-Bis(trifluorometil)fenil}-N-[4-(4-fluoro-2-metilfenil)-6-

{hexahidropirazino[2,1-c][1,4Joxazin-8(1H)-il})-3-piridinil]-N,2-

dimetilpropanamida (E31) enantiomero 2

F ENANTIOMERD 2
Una muestra de 2-[3,5-bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-
10 metilfenil)-6-(hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il)-3-piridinil]-N,2-
dimetilpropanamida (E21; 39 mg ,61 pmoles) se suspendid en 1 ml de éter
dietilico anhidro y se tratdé a 0°C durante 30 min con 73 pl de HCl 1M en eter
dietilico. El solvente se removi6 bajo una corriente de nitrégeno y el producto
se trituré con pentano anhidro, para dar, después de filtracién, el clorhidrato
15 como un sdlido blanco 41 mg.
EM (ES/+): 639 [M+H]'
RMN (DMSO-dg): & (ppm) 10.99 (br. s, 1H), 8.04 (s, 1H), 7.95 9s,
1H), 7.85-7.60 (m, 2H), 7.19 (d, 1H), 7.16-6.92 (m, 2H), 6.92-6.80 (s, 1H), 4.56
(d, 1H), 4.43 (d, 1H), 4.12-3.93 (m, 2H), 3.81 {t, 1H), 3.59 (t, 1H), 3.52-3.45 (m,
20 1H), 3.29-3.12 (m, 3H), 3.05-2.79 (m, 1H), 2.60-2.52 (m, 1H), 2.33-2.20 (br. s,

3H), 2.22-2.14 (m, 1H), 2.16-2.05 (br. s, 3H), 1.56-1.09 (m, 6H).
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EJEMPLO 32

2-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(3R,8aR)-3-

(hidroximetil)hexahidropirrolo[1,2-a]pirazin-2(1H}-il]-3-piridinil}-N,2-

dimetilpropanamida (E32)
e

FF
N F
NASN:
HO 7N F
1 Fr
F

El compuesto del titulo se preparé6 empezando a partir de 323
mg (0.608 mmoles) de 2-[3,5-bis(trif|uorometiI)feniI]—N—[6-cIoro-4-(4-f|uoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida (WO 2005/002577), 1.216 mg
(0.160 mmoles) de (3R,9aR)-octahidro-2H-pirido[1,2-a]pirazin-3-ilmetanol
(Tetrahedron  Asymmetry, 1996, 7(7), 1999-2005), 35 mg de
bis(dibencilidenoacetona)paladio  (0.061 mmoles), 57 mg de 2-
diciclohexilfosfino-2'-(N, N-dimetilamino)bifenilo (0.145 mmoles), 297 mg (0.912
mmoles) de carbonato de cesio; los reactivos se disolvieron en 10 ml de
tolueno y se agitaron a 140°C en un vial cerrado durante 4 horas. Mas
diciclohexilfosfino-2'-(N,N-dimetilamino)bifenilo (57 mg 0.145 mmoles), vy
bis(dibencilidenoacetona)paladio (35 mg, 0.061 mmoles) se afiadieron y la
reaccion se mantuvo a 140°C durante 4 horas adicionales. E| material crudo
se cargd sobre un cartucho de SCX, las fracciones neutras se lavaron con
metanol y la béasica se eluyd con amoniaco 2M en metanol y se recogio. El

solvente se removid y el residuo se purificé por cromatografia (Silice)
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eluyendo con acetato de etilo, seguido por un dradiente de cloruro de metileno
a cloruro de metileno:metanol 95:5. Las fracciones mas limpias se purificaron
adicionalmente por cromatografia sobre un cartucho de NHy-silice con un
gradiente de ciclohexano a ciclohexano:acetato de etilo 70:30, dando 29 mg
del compuesto del titulo como sélido amaritlo palido.

EM (ES/+): 653 [M+H]"

RMN (DMSO-dg): 8 (ppm) 7.89-7.86 (s, 1H); 7.80-7.76 (s, 1H);
7.70-7.66 (s, 2H); 7.12-7.03 (m, 2H), 7.00-6.92 (m, 1H); 6.50-6.47 (s,1H); 4.06-
3.97 (m, 1H); 3.66-3.54 (m, 3H); 3.49-3.39 (m, 1H); 3.27-3.12 (m, 1H); 3.11-
3.00 (m, 1H); 2.89-2.77 (m, 2H); 2.44-2.38 (s, 3H); 2.17-2.07 (s, 3H); 2.07-1.41

(m, 5H); 1.38-1.31 (s, 3H); 1.26-1.20 (s, 3H).

EJEMPLO 33

2-[3,5-Bis(trifluorometil)fenil]-N-[6-(2,2-dioxidohexahidropirazino[2,1-

c]]1.4]tiazin-8(1H)-il)-4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-

dimetilpropanamida {E33)

Q.0
S
S W
N
LN IN\ o
F
/N
| LF
F

Un vial sellado de 8 ml se cargd con 180 mg (0.31 mmoles) de 2-
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[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-

dimetilpropanamida (WO 2005/002577);, 168 mg (0.62 mmoles) de 2,2-didxido
de octahidropirazino[2,1-c][1.4]tiazina (D19), 128 mg (0.701 mmoles) de
carbonato de potasio; los reactivos se disolvieron en 1 ml de DMSO vy se
agitaron a 150°C durante 18 hr. La mezcla de reaccién se diluyo con agua y
acetato de etilo y la fase acuosa se extrajo con acetato de etilo. Las fracciones

organicas combinadas se secaron y el solvente se removio bajo presién

‘reducida. El producto crudo se purificd por cromatografia instantanea (silice,

ciclohexano/EtOAc 50/50 a EtOAc) dando el compuesto del titulo como un
solido blanco 105 mg.

EM (ES/+): [M+Na]*

RMN (DMSO-dg): & (ppm) 8.07-7.99 (s, 1H), 7.97-7.86 (s, 1H),
7.82-7.62 (m, 2H), 7.22-7.12 (d, 1H), 7.15-6.98 (m, 2H), 6.79-6.69 (s, 1H),
4.32-413 (m, 2H), 3.31-3.07 (m, 5H), 3.04-2.84 (m, 3H), 2.73-2.55 (m, 2H),

2.57-2.43 (m, 3H), 2.36-2.18 (m, 1H), 2.29-2.05 (m, 3H): 1.60-1.27 (m, 6H).
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EJEMPLO 34

2-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(7S,9aS)-7-

(hidroximetill)hexahidropirazinof2,1-c][1.4]oxazin-8(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E34)

3

¢

I

[N’ﬁ CF

3
N f Ny o
HO 7 N CF,

2-[3,5-bis(triflucrometil)fenit]-N-[6-[(7 S,9aS)-7-({[(1, 1-dimetiletil)
(dimetibsililJoxi}metil)hexahidropirazino[2,1-c]{1,4]oxazin-8(1H)-il]-4-(4-fluoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida (D24) (390 mg, 0.498 mmoles)
se disolvid 17 ml de metanol. A esta solucion se afadid HCI concentrado (0.9
ml) a 0°C, y la agitacién se continud a temperatura ambiente durante 3 hr
(conversion completa). La mezcla de reaccion se cargo sobre un cartucho de
SCX y se lavd con MeOH. El producto se eluyd con amoniaco metandlico 0.5
M. Las fracciones que contenian producto se evaporaron, dejando el
compuesto objetivo como un solido blanco: 310 mg, 0.464 mmoles, 93%.

UPLC/MS: m/z= 669 (M+1).

"H-RMN (DMSO-dg): & (ppm) 8.07-7.97 (s, 1H), 7.88-7.81 (s, 1H),
7.79-7.69 (br. s, 2H), 7.19-7.11 (d, 1H), 7.14-7.06 (br. s, 2H) 6.64-6.56 (s, 1H),
4.75-4 65 (m, 1H), 4.31-4.13 (br. s, 1H), 4.15-4.01 (br. s, 1H), 3.80-3.68 (m,

3H), 3.58-3.49 (t, 1H): 3.43-3.34 (m, 1H): 3.18-3.09 (t, 1H); 3.04-2.98 (d, 1H);
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2.68-2.58 (d, 1H); 2.51-2.45 (s, 3H): 2.20-2.13 (s, 3H); 2.29-2.00 (m, 4H); 1.54-

1.39 (s, 3H); 1.39-1.28 (s, 3H).

EJEMPLO 35

5 Clorhidrato de 2-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-

[(75,9aS)-7-(hidroximetil}hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il]-3-

piridinil}-N,2-dimetilpropanamida (E35)

0
[ Jer
N/,\ CF,
N
10 H-ClI - R
HO” - N CF,
F

A una solucidn de 2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-
15 metilfenil)-6-[(7S,9a8)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-
8(1H)-il]-3-piridiniI}-N,2-dirﬁeti|propanamida (E34) (300 mg, 0.442 mmoles) en
2 ml de éeter dietilico se aﬁad'ieron 0.6 ml de una solucion HCI 1M en eter
dietilico. Se formd un precipitado blanco. El solvente y exceso de HCI se
removieron bajo una corriente de nitrogeno y el residuo se trituré con 1 ml de
20 1:1 de pentano:Et,O. El sdlido blanco se recogid por filtracién y se dejé bajo
alto vacio para dar el compuesto del titulo 280 mg, 0.397 mmoles, 88% de
rendimiento.

"H RMN (500 MHz, DMSO-ds) & ppm 10.24 (br. s., 1H) 8.03 (br.
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s.. 1H) 7.90 (br. s., 1H) 7.55-7.82 (m, 2H) 6.89-7.24 (m, 3 H) 6.77 (br. s., 1H) o)

465 (br. s., 1H) 4.45 (br. s., 1H) 3.92-4.15 (m, 2H) 3.76-3.90 (m, 2H) 3.34-3.55
(m, 2H) 3.09-3.36 (m, 2H) 2.84-3.04 (m, 1H) 2.49-2.62 (m, 2H) 2.01-2.30 (m, 6
H) 1.10-1.58 (m, 8 H).

op {¢ = 0.5 en MeOH) = -39.6 obtenido usando un polarimetro
polAAR 3000, » = 589.4 nm, volumen de celda = 1.3 ml, longitud de
trayectoria, | = 1dm. (Este valor se determiné en una muestra diferente,
espectroscopicamente la misma que se describid antes y preparada de una

manera analoga).

EJEMPLO 36

2-[3,5-Bis(trif|uérometil)fenil]-N-{4-(4-fIuoro-2-metilfeniI)-6-[(TS,SaR)-7-

{hidroximetil)hexahidropirazino[2.1-c]/1,4Joxazin-8(1H)}-il]l-3-piridinil}-N,2-

dimetilpropanamida (E36)

O

o
N GF,
K:/N IN\ o
1
HO™ /rr CF,
F

2-[3,5-bis(trifluorometil)fenil}-N-[6-[(7 S,9aR)-7-({[(1,1-dimetiletil)
(dimetil)sililJoxi}metil)hexahidropirazino[2,1-¢][1,4]oxazin-8( 1H)-il]-4-(4-fluoro-2-

metilfenil)-3-piridinil]-N,2-dimetilpropanamida (D25) (87 mg, 0.111 mmoles) se
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disolvio 4 ml de metanol. A esta solucion se afadid HCI coﬁcentrado (0.2ml)a
0°C, y se agitoé a temperatura ambiente durante 1 hr (conversidén completa). La
mezcla de reaccién se cargd sobre un cartucho de SCX y se lavd con MeOH.
El producto se eluyd con amoniaco metanolico 0.5 M. Las fracciones basicas
UV-activas se evaporaron, dejando el compuesto objetivo como un sélido
blanco: 69 mg, 0.103 mmoles, 93%.

EM: m/z= 669 (M+1).

"H-RMN (DMSO-dg): & (ppm) 8.07-7.97 (m, 1H), 7.95-7.89 (br. s,
1H), 7.81-7.67 (br. s, 2H), 7.20-7.10 (d, 1H), 7.16-7.04 (br. s, 2H), 6.75-6.65
(br. s, 1H), 4.87-4.78 (br. s, 1H), 3.96- 3.78 (br. s, 1H), 3.66-3.47 (m, 4H),
3.42-3.34 (m, 1H), 3.32-3.23 (m, 1H); 3.17-3.07 (dd, 1H); 2.71-2.63 (dd, 1H);
2.61-2.39 (m, 2H); 2.50-2.44 (s, 3H); 2.39-1.99 (m, 3H); 2.16-2.02 (br. s, 3H);

1.58-1.42 (s, 3H); 1.40-1.27 (s, 3H).
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EJEMPLO 37

2-[3,5-Bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(7S, 9aR o

9aS)-7-(hidroximetil)-2,2-dioxidohexahidropirazino[2,1-c][1,4]tiazin-8(1H)-

il]-3-piridinil}-N,2-dimetilpropanamida (E37)-Diaesterecisomero 1

0. .0
o
(s
N CF,
N lN\

0

HO N CF,

F

A una solucion de 2-[3,5-bis(trifluorometil)fenil]-N-[6-[(7S, 9aR ©
9a8)-7-({[(1,1-dimetiletil)(dirnetil)sililjoxi}metil)-2,2-dioxidohexahidropirazino
[2,1-c][1,4]tiazin-8(1H)-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (D31) (170 mg, 0.2 mmoles) en 8 ml de metanol se afiadid
gota a gota HCI 12N (0.4 ml) a 0°C. La mezcla de reaccién se agitd a
temperatura ambiente durante 1.5 hr, después se purificé por cartucho de
SCX para dar el compuesto del titulo como un soélido blanco (120 mg,
rendimiento = 81 %).

CLAR : pico a t=5.54 min

'H RMN (500 MHz, DMSO-dg) & ppm 8.01 (s, 1H) 7.85 (s, 1H)
7.63-7.81 (m, 2H) 7.16 (d, 1H) 7.03-7.17 (m, 2H) 6.67 (s, 1H) 4.71 (t, 1H) 4.19-
4.36 (m, 1H) 4.02-4.19 (m, 1H) 3.65-3.80 (m, 1H) 3.36-3.53 (m, 1H) 3.24-3.36

(m, 2H) 3.15-3.29 (m, 2H) 3.10 (d, 1H) 2.86-3.01 (m, 1H) 2.72-2.84 (m, 1H)
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2.65 (d, 1H) 2.49 (s, 3 H) 2.42-2.56 (m, 2H) 2.20 (s, 3 H) 1.49 (s, 3 H) 1.34 (s,

3 H).

EJEMPLO 38

2-[3.5-Bis(trifluorometilfenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(7 S, 9aS o R}-

7-(hidroximetil)-2,2-dioxidohexahidropirazino[2,1-¢][1,4]tiazin-8(1H)-il]-3-

piridinil}-N,2-dimetilpropanamida (E38)-Diaesteredmero 2

C, .0
s
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N CF,
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HO” 7N CF,

n

2-[3,5-Bis(trifluorometil)fenil]-N-[6-[{(7S, 9aS o R)-7-({[(1,1-
dimetiletil)(dimetil)sililjoxi}metil})-2,2-dioxidohexahidropirazino[2,1-c][1,4]tiazin-
8(1H)-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida (D36) (158
mg, 0.190 mmoles} se disolvié 10 ml de metanol. A esta solucion se afadio
gota a gota HCI concentrado (0.4 ml) a 0°C, y se agité a temperatura ambiente
durante 1.5 hr (conversion completa por UPLC/MS, pico a 0.87 min., m/z =
717 (M+1), 359 (M/, +1). La mezcla de reaccién se purificd por cartucho de
SCX, dejando el compuesto objetivo como un soélide: 107 mg, 0.149 mmoles,
78%.

EM: m/z= 669 (M+1).
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"H RMN (500 MHz, DMSO-dg) § ppm 7.97-8.07 (m, 1H) 7.81-7.93
(m, 1H) 7.62-7.81 (m, 2H) 6.90-7.24 (m, 3 H) 6.57-6.71 (m, 1H) 4.65-4.76 (m,
1H) 4.09-4.38 (m, 1H) 3.65-3.79 (m, 1H) 3.30-3.49 (m, 2H) 3.05-3.28 (m, 5 H)
3.00 (t, 1H) 2.65-2.79 (m, 1H) 2.37-2.50 (m, 1H) 2.01-2.33 (m, 7 H) 1.10-1.55

(m, 6 H).

EJEMPLO 39

N-[6-[(3S, 9aR o S)-8-acetil-3-(hidroximetil)octahidro-2H-pirazino[1,2-a]

pirazin-2-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis{trifluorometil)

fenil]-N.,2-dimetilpropanamida (E39})-Diaestereocoisémero 1

O
T
%
N CF,
N N\
o

0
Ho™ = N CF,

N-[6-[(3S, 9aR o $S)-8-acetil-3-({[(1,1-dimetiletil)(dimetil)silil]
oxi}metil)octahidro-2H-pirazino[1,2-a]pirazin-2-il}-4-{(4-fluoro-2-metilfenil)-3-
piridinil]-2-[3,5-bis(trifluorometil)}fenil]-N,2-dimetilpropanamida (D41) (1.168 g,
1.42 mmoles) se disolvid en 40 ml de metanol. A esta solucidn se afiadidé HC|
concentrado (2.5 ml) a 0°C, y se agitd a temperatura ambiente durante 1 hr. El
analisis de UPLC/MS mostrd la conversion completa al producto esperado

(pico a 0.75 min, m/z = 710 (M+1), 355.7 (M, +1)). La mezcla de reaccion se
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purificd por cartucho de SCX, seguido por cromatografia instantanea (CH,Cl;
-~ CH,CI,: MeOH 92.5:7.5), para dar compuesto objetivo como un sélido: 483
mg,- mmoles, 78%.

"H RMN (500 MHz, DMSO-d¢) & ppm 7.97-8.06 (m, 1H) 7.80-7.89

5 (m, 1H) 7.60-7.80 (m, 2H) 6.90-7.24 (m, 3 H) 6.54-6.76 (m, 1H) 4.66-4.74 (m,
1H) 4.04-4.43 (m, 2H) 3.67-3.91 (m, 2H) 3.32-3.47 (m, 1H) 3.13-3.23 (m, 1H)
3.00-3.10 (m, 1H) 2.68-2.87 (m, 2H) 2.55-2.69 (m, 2H) 1.78-2.40 (m, 12H)
1.11-1.58 (m, 6 H)

10 EJEMPLO 40

N-[6-[(3S, 9aS o R)-8-acetil-3-hidroximetil)octahidro-2H-pirazino[1,2-a]

pirazin-2-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil}

fenil]-N,2-dimetilpropanamida (E40)-Diaesterecisémero 2

\fo
5 [N
*
N CF,
N N\ -
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ol
HO™ = N CF,
F
20 N-[6-[(3S, 9aS o R)-8-acetil-3-({[(1,1-dimetiletil)(dimetil)sililjoxi}

metil)octahidro-2H-pirazino{1,2-a}pirazin-2-il]-4-(4-fluoro-2-metilfenil)-3-
piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-dimetilpropanamida (D42) se traté

como se describid para N-[6-[(3S, 9aR o S)-8-acetil-3-({[(1,1-dimetiletil)
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(dimetihsililJoxi}metil)octahidro-2H-pirazino{1,2-a]lpirazin-2-il]-4-(4-fluoro-2-
metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil)fenii]-N,2-dimetilpropanamida
(D41) anterior. El andlisis de UPLC/MS mostrd la conversion completa al
producto esperado (pico a 0.71 min, m/z = 710 (M+1), 355.7 M, +1)). El
5  producto se purificd de la misma manera, dando 700 mg.

"H RMN (500 MHz, DMSO-ds) 8 ppm 7.97-8.06 (m, 1H) 7.86-7.94
(m, 1H) 7.61-7.82 (m, 2H) 6.92-7.21 (m, 3 H) 6.64-6.79 (m, 1H) 4.75-4.84 (m,
1H) 4.05-4.17 (m, 1H) 3.90-4.05 (m, 1H) 3.45-3.69 (m, 4 H) 3.33-3.45 (m, 1H)
3.18-3.30 (m, 1H) 3.05-3.18 (m, 2H) 2.69-2.83 (m, 1H) 2.51-2.64 (m, 2H) 2.32-

10 2.45(m, 2H) 2.05-2.29 (m, 5 H) 1.93-2.01 (m, 3 H) 1.09-1.56 (m, 6 H).

EJEMPLO 41

2-[3.5-bis(trifiuorometil)fenil]-N-{6’-[(7 S,9a S}-7-(hidroximetil)

hexahidropirazino[2.1-c][1.4]oxazin-8(1H}-il]-4-metil-3.4'-bipiridin-3'-il}-

15 N.2-dimetilpropanamida (E41)
O
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2-[3,5-bis(triflucrometil)fenil}-N-{6'-[(7 S,2aS)-7-({[{1,1-dimetiletil)
(dimetil)sililloxi}metil)hexahidropirazino[2,1-¢][1,4]oxazin-8(1H)-il]-4-metil-3,4'-

bipiridin-3'-il}-N,2-dimetilpropanamida (D53, 86 mg) se disolvio en MeOH seco
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(4 mb), se enfrid en un bafo de hielo/sal a ~0°C antes de afadir solucion de
HCI concentrada. La mezcla se agitd a ~0°C durante 45 min antes de dejar
que se calentara hasta T.A. y agitando durante 2 hr adicionales. Se colocd
sobre una coclumna de SCX 5g, se lavdo con MeOH x3, antes de eluir el
compuesto con NHi en MeOH. El solvente se evapord. El residuo se purificd
sobre a columna sek pak 5g eluyendo con Pent a EtOAc a 10% de
MeOQOH/EtOAc. El solvente se evapord a sequedad bajo vacio para dar una
goma incolora del compuesto del titulo.

RMN (DMSO-d6) & 8.44 (1 H, d), 8.21 (1 H, s), 8.04 (1 H, s), 7.89
(1H,s), 7.73(2H, s), 7.33 (1 H, d), 6.70 (1 H, s), 4.71 (1 H, brt), 4.23 (1 H, br
s), 4.10 (1 h, brs), 3.76 (3H,m), 3.55 (1 H, 1), 3.41 (2H, m), 3.16 (1 H, t), 3.02
(1H,d), 2686 (1H, m), 2.33-2.05 (7H, m), 1.47-1.17 (6H, br m)

EM (API+): m/z 652.1 (MH+; 20%).

EJEMPLO 42

Clorhidrato de 2-[3,5-bis(trifluorometil)fenil]-N-{B’-[(TS,QaS)-?-'

(hidroximetil) hexahidropirazino[2,1-c][1.4]loxazin-8(1H)-il]-4-metil-3,4'-

bipiridin-3'-il}-N,2-dimetilpropanamida (E42)
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El compuesto del titulo se hizo disolviendo 2-[3,5-
bis(trifluorometil)fenil]-N-{6'-[(7 S,9a5)-7-(hidroximetil}hexahidropirazino[2,1-c]
[1,4]Joxazin-8(1H)-il]-4-metil-3,4'-bipiridin-3'-il}-N,2-dimetilpropanamida  (E41,
33.8 mg) en un minimo de DCM, afiadiendo solucion de HCI 1M en Et,0,
afadiendo Et;0, triturando hasta que se precipita un solido. Las soluciones
madre se removieron. Se afadi6 mas Et,O para triturar nuevamente. E!
solvente se secd por soplado para dar un sélido blanco.

EM (API+): m/z = 652.3 (MH+,; 20%)

EJEMPLO 43

2-[3.5-bis(trifluorometil)fenil]-N-{6-fluoro-6'-[(7S,9aS)-7-(hidroximetil)

hexahidropirazino[2,1-c][1,4]oxazin-8(1 H)-il]-2-metil-3,4'-bipiridin-3'-il}-

N.2-dimetilpropanamida (E43)

o]

Cx )
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M l

-

I

2-[3,5-bis(trifluorometil)fenil]-N-(6'-cloro-6-fluoro-2-metil-3,4'-
bipiridin-3'-iI)-N,Z-dimetilpropanami.da (D54, 53.5 mg, 0.1 mmoles), (7S,9aS)-
7-({[(1,1-dimetiletil)(dimetil)sililJoxi}metil)octahidropirazino[2,1-c][1,4]oxazina
(051, 37 mg, 0.13 mmoles) se disolvieron en tolueno (1.5 ml). Bis ftri-ter-
butilfosfinpaladio (13 mg, 0.026 mmoles), seguido por cloruro de

hexadeciltrimetilamonio (10 pl, solucién acuosa al 25%), y finalmente solucién
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de hidréxido de sodio (0.13 ml, solucién acuosa al 50%). La mezcla se
desgasificd durante 5 minutos antes de calentarse a 90°C durante 4.5 horas.
Se enfrio a T.A., se diluydo con EtOAc, se lavd con solucion de NaHCOs,
saturada, se secd (MgSQ,). Se filtro. El solvente se evapord. El residuo se
purificd por columna de SCX, lavando con MeOH antes de eluir con NH3 en
MeQOH. El solvente se evapord. El residuo se purificd por cromatografia en
columna eluyendo con Pent a EtOAc a 10% de MeQOH/EtOAc. El solvente se
evaporo bajo presion reducida para dar un sélido incoloro del compuesto del
titulo (11 mq).

RMN (400MHz, CDCI3) 8 7.98 (1 H, s), 7.79 (1H, s), 7.73-7.70
(1H, br m), 7.64 (1H, s), 6.82 (1H, s), 6.43 (1H, s), 4.55 (1H, d), 4.02 (2H, s),
3.90 (1H, d), 3.81 (2H, t), 3.67 (1H, m), 3.33 (1H, 1), 3.12-3.06 (2H, m), 2.77
(1H, d), 2.54-2.30 (10H, m), 1.49 (3H, s), 1.35 (3H, s)

EM (API+): m/z 670.3 (MH+; 100%)

EJEMPLO 44

Clorhidrato de 2-[3.5-bis({trifluorometil)fenil]-N-{6-fluoro-6’-[(7 S,9aS)-7-

(hidroximetil)hexahidropirazino[2,1-¢][1 ,4]oxazin-8(1 H)-il]-2-metil-3,4'-

bipiridin-3'-il}-N,2-dimetilpropanamida {E44)
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Sal de HCI se hizo como se describido en el ejemplo 41 @D

empezando a partir de 2-[3,5-bis(trifluorometil)fenil]-N-{6-fluoro-6'-[(7 S,9aS)-7-
(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il]-2-metil-3,4'-bipiridin-
3%il}-N,2-dimetilpropanamida (E43, 11.3 mg)para dar un solido blanquecino.

EM (API+): m/z 670.3 (MH+; 100%)

EJEMPLO 45

2-[3.5-bis(trifluorometil)fenil]-N-{4-(5-fluoro-2-metilfenil)-6-[(7S,9aS)-7 -

hidroximetil)hexahidlropirazino[2,1-c] [1.4]oxazin-8(1H)-il}-3-piridinil}-N,2-

dimetilpropanamida {(E45)

F

2-[3,5-bis(trifluorometil)fenil]-N-[6-[(7 S,9aS)-7-({[(1,1-dimetiletil)
{(dimetil)sililJoxi}metil)hexahidropirazino[2,1-¢][1,4]oxazin-8(1H)-il]-4-(5-fluoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida (D56, 110 mg) se disolvié en
MeQOH seco (2 ml), se enfri6 en un bafio de hielo con sal antes de anadir
solucién de HCI (~0.2 ml), y agitando a T.A. durante 2 horas. Se vacid
directamente en una columna de SCX 5g. Se lavé con MeOH (2 x10 ml},
antes de eluir el compuesto con NH; en MeOH 94 x10 ml). El solvente se
evapord. El residuo se purificd sobre una columna sek-pak 5g eluyendo con

Pent a EtOAc a 10% de MeOH/EtOAc. El solvente se evapor6 para dar el
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compuesto del titulo como un solido blanco.

RMN (400MHz; CDCI3) & 7.98 (1H, br s), 7.77 (1H, s), 7.67 (2H,
s), 7.21 (1H, br s), 7.00 (2H, m), 6.44 (1H, s), 4.57 (1H, br s), 4.20-4.08 (1H, br
m), 4.02 (2H, s), 3.89 (1H, dd), 3.81 (2H, d), 3.70 (1H, m), 3.33 (1H, 1), 3.11-
3.05 (2H, m), 2.76 (1H, d), 3.63 (1H, d), 2.42-2.30 (4H, m), 2.29-2.05 {(4H, m),
1.51-1.32 (6H, m)

EM (API+): m/z 669.3 (MH+: 100%)

EJEMPLO 46

Clorhidrato de 2-[3,5-bis(trifluorometil)fenil]-N-{4-(5-fluoro-2-metilfenil)-6-

[{7S,9aS)-7-(hidroximetil}hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il]-3-

piridinil}-N.,2-dimetilpropanamida (E46)

0
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Sal de HCI se hizo de conformidad con el método descrito en el
ejemplo 41 empezando a partir de 2-[3,5-bis(trifluorometil)fenil]-N-{4-(5-fluoro-
2-metilfenil)-8-[(7 S,9aS)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-8
{(1H)-il]-3-piridinil}-N,2-dimetilpropanamida (E45, 11.5 mg) para dar un sélido
amarillo palido.

EM (API+): m/z 669.3 (MH+; 100%)
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EJEMPLO 47

2-[3,5-bis(trifluorometil)fenil]-N-{4-(2-cloro-4-fluorofenil)-6-[(7 S,9aS)-7-

(hidroximetil)hexahidropirazino[2,1-cl[1,4]oxazin-8(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida {(E47)

h
o

2-[3,5-bis(trifluorometib)fenil]-N-{4-(2-cloro-4-fluorofenil)-6-

10 [(7S,9a8)-7-({[(1,1-dimetiletil)(dimetil)sililjoxi}metil)hexahidropirazino[2,1-c]
[1,4]oxazin-8(1H)-il]-3-piridinil}-N,2-dimetilpropanamida (D58, 22 mg, 0.027
mmoles) se disolvié en MeOH seco (2 ml), se enfrid en un bafio de hielo con
sal a ~0°C antes de ahnadir solucidn de HCI| concentrada (~ 0.1 mi),
lentamente. La mezcla de reaccion se agitdé a ~0°C durante 1 hora antes de

15 calentarse y agitarse a T.A. durante 2 horas. Se colocd directamente en una
columna de SCX 2g, lavando con MeOH (2 x 5 ml) antes de eluir eI’
compuesto con NH3 en MeOH (4 x 5 ml). El solvente se evapord bajo presion
reducida para dar el compuesto del titulo como un solido blanquecino (10 mg).

RMN (400MHz, DMSO-d6) § 8.03 (1 H,s), 7.89 (1 H, s), 7.71 (2H,

20 s),7.55(1H,d),7.34(2H, m), 6.65 (1 H, s),4.71 (1 H, t), 4.22 (1H, br m), 4.07
(1 H, brm), 3.76 (2H, m), 3.55 (1 H, 1), 3.15 (1 H, t), 3.03 (1 H, m), 2.68-2.60
(2H, m), 2.50-2.40 (3H, m), 2.18-2.05 (3H, m), 1.45 (3H, s), 1.31 (3H, s)

EM (AP!+): m/z 689.3 (MH+; 100%)
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EJEMPLO 48

Clorhidrato de 2-[3,5-bis(trifluorometil)fenil]-N-{4-(2-cloro-4-fluorofenil)-6-

[(7S.9a8)-7-(hidroximetil)hexahidropirazino[2,1-c][1.4]oxazin-8(1H)-il]-3-

piridinil}-N,2-dimetilpropanamida (E48)

Sal de HCI se hizc de conformidad con el método descrito en el
ejemplo 41 empezando a partir de 2-[3,5-bis(trifluorometil)fenil]-N-{4-(2-cloro-
4-fluorofenil)-6-[(7 S,9aS)-7-(hidroximetil}hexahidropirazino[2,1-¢][1,4]oxazin-
8(1H)-il]-3—piridin'il}-N,2-dimeti|propanamida (E47, 10 mg) para dar un solido
amarillo palido.

EM (API+): m/z 689.2 (MH+: 100%)

EJEMPLO 49

2-[3,5-bis(trifluorometil)fenil]-N-{6-[(7 S,9aS)-7-(hidroximetil)

hexahidropirazino[2.1-c][1,4Joxazin-8(1H)-il]-4-[2-(hidroximetil)fenil]-3-

piridinil}-N,2-dimetilpropanamida (E49)

o N CF,
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2-[3,5-bis(trifluorometil)fenil]-N-{6-[(7 S,9aS)-7-({[(1,1-dimetiletil)
(dimetil)sililJoxi}metilhexahidropirazinof2, 1-c][1,4]oxazin-8(1H)-il]-4-[2-
(hidroximetih)fenil]-3-piridinil}-N,2-dimetilpropanamida (D61, 24.6 mg, 0.0315
mmoles) se suspendié en MeOH seco (1 ml) antes de afiadir solucién de HCI
concentrada (5 gotas). La mezcla de reaccién después se agitdo a T.A. durante
3 horas. Se vacié directamente en una columna de SCX 5g, lavando con
MeCH (2 x 10 ml) alntes de eluir el compuesto con NH; en MeOH (4 x 10 ml).
El solvente se evaporo. El residuo se purificd sobre una columna sek pak 5g
eluyendo con 0-100% de EtOAc/Pent seguido por 0-10% de MeOH/EtOAc. El
solvente se evaporo para dar el compuesto del titulo como una goma incolora.

RMN (400MHz, CDCI3) 6 7.94 (1 H, d), 7.78 (1 H, s), 7.66-7.59
(3H, m), 7.43 (1 H, t), 7.28 (1 H, m), 7.00-6.96 (1 H, m), 6.46 (1 H, d), 4.67
(1H, m), 4.53 (1H, d), 4.42-4.34 (1 H, m), 4.05-3.98 (2H, m), 3.90-3.67 (6H, m),
3.35-3.30 (1 H, m), 3.09-3.00 (2H, m), 2.72 (3H, d), 2.63 (1 H, dd), 2.45-2.30
(3H, m), 1.30 (6H, s)

EM (API+): m/z 667.3 (MH+; 100%)
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EJEMPLO 50

Clorhidrato de 2-[3,5-bis{trifluorometil)fenil]-N-{6-[(7 S,9aS)-7-

(hidroximetil) hexahidropirazino[2,1-c}[1.4]Joxazin-8(1H)-il]-4-[2-

{hidroximetil)fenil]l-3-piridinil}-N,2-dimetilpropanamida (E50)

[ v
" HE cF,
s o &
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Sal de HCI se hizo de conformidad con el método descrito en el
giemplo 41 empezando a parir de 2-[3,5-bis(trifluorometil)fenil]-N-{6-
[(7S,9aS)-7-(hidroximetil)hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-if]-4-[2-
(hidroximetil)fenil]-3-piridinil}-N,2-dimetilpropanamida (E49, 10.2 mg) para dar
un soélido amarillo.

EM (API+): 667.3 (MH+; 100%)
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EJEMPLO 51

2-[3,5-bls{triflucrometil)fenil]-N-[6-[(9aR o 9aS)-2,2-

dioxidohexahidropirazino[2,1-c][1,4]tiazin-8(1H)-il]-4-(4-fluoro-2-

metilfenil)-3-piridinil]-N,2-dimetilpropanamida (E51- Enantiémero 1)

0 /
W7
S

0
[N:k’ CF,
Ln N

N CF,

r
N-[6-(8-acetiloctahidre-2H-pirazino[1,2-a]pirazin-2-il)-4-(4-fluoro-
2-metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-dimetilpropanamida
(E33, 101 rﬁg) se sometid a separacion quiral para aislar sus enantiomeros. El
enantiomero etiguetade como 1, de estereoquimica desconocida pero
individual se aisld usando condiciones preparativas descritas a continuaciéon
(se obtuvieron 12 mg de compuesto del titulo, >95%e.e., tiempo de retencién

analitico 10.23 min).

Condiciones de SFC semipreparativa (Gilson):

Cantidad suministrada 101 mg

Columna quiral CHIRALCEL OD-H, (25 x 2} cm
Fase movil n-Hexano/2-propanol 94/6% viv
Velocidad de flujo 18 ml/min

Deteccidn UV a 225 nm
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Condiciones de SFC analitica (Berger):

Columna quiral CHIRALCEL OD, (25 x 2) cm
Fase movil n-Hexano/etanol 70/30% v/v
Velocidad de flujo 0.8 ml/min

Deteccion UV a 225 nm

'H RMN (500 MHz, DMSO-ds) & ppm 8.02 (br. s., 1H) 7.89 (br. s.,
1H) 7.61-7.84 (m, 2H) 7.16 (d, 1H) 6.90-7.14 (m, 2H) 6.72 (br. s., 1H) 4.12-
4.31 (m, 2H) 3.08-3.32 (m, 5 H) 2.85-3.03 (m, 3 H) 2.52-2.73 (m, 2H) 2.01-
2.32 (m, 7 H) 1.13-1.59 (m, 6 H)

EM (directo): 687 (M+1)

EJEMPLO 52

2-[3,5-bis{trifluorometil)fenil]-N-[6-[{9a8S o 9aR)})-2,2-

dioxidohexahidropirazino[2.1-c][1,4]tiazin-8{1H)-il]-4-(4-fluoro-2-

metilfenil)-3-piridinil]-N.2-dimetilpropanamida (E52-Enantiémero 2)

El compuesto del titulo se obtuvo como el segundo compuesto,
etiguetado como el enantiébmero 2, a partir de |la separacion quiral realizada en

2-[3,5-Bis(trifluorometil)fenil]-N-[6-(2,2-dioxidohexahidropirazino[2,1-c][1,4]




wh

10

264

tiazin-8(1H)-il)-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-dimetilpropanamida
(E33) como se reportd para 2-[3,5-bis(triﬂuorometiI)fenil]-N-[S—[(QaR o0 9aS)-
2,2-dioxidohexahidropirazino[2,1-¢][1,4]tiazin-8(1H)-il]-4-(4-fluoro-2-metilfenil)-
3-piridinil]-N, 2-dimetilpropanamida (E51) (se obtuvieron 70 mg, >95.5%e.e.,
tiempo de retencion analitico 14.56 min).

'H RMN (500 MHz, DMSO-ds) § ppm 8.02 (br. s., 1H) 7.89 (br. s.,
1H) 7.61- 7.84 (m, 2H) 7.16 (d, 1H) 6.90-7.14 (m, 2H) 6.72 (br. s., 1H) 4.12-
4.31 (m, 2H) 3.08-3.32 (m, 5 H) 2.85-3.03 (m, 3 H) 2.52-2.73 (m, 2H) 2.01-
2.32 (m, 7 H) 1.13-1.59 (m, 6 H).

EM (directo): 687 (M+1)

EJEMPLO 53

2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fiuoro-2-metilfenil)-6-[(7aS)-3-

oxotetrahidro-1H-pirrolo[1,2-climidazol-2(3H)}-il]-3-piridinil}-N,2-

dimetilpropanamida (E53)

O
CF,
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F
La 2-3,5-bis(trifluorometil)fenil]-N-(4-(4-fluoro-2-metilfenil)-6-
{[(2S)-2-pirrolidinilmetiljJamino}-3-piridinil)-N,2-dimetilpropanamida de partida

(D62, 38 mg, 0.064 mmoles) se disolvid en 1 ml de diclorometano anhidro y se
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tratd con trietilamina (20 pl, 0.143 mmoles). La solucion se llevé a 0°C y se
afadié trifosgeno (10 mg, 0.034 mmoles). La reaccién se agitdé a 0°C durante
15 min, despues se llevd a temperatura ambiente. Después de 24 hr, la
reaccion se diluyo con diclorometano (10 ml) y se extrajo con salmuera. Los
compuestos organicos se recogieron y el solvente se removid. El producto se
aisld por cromatografia instantanea (silice, ciclohexano: EtOAc 80:20 a
EtOAc). De esta manera se obtuvieron 8 mg del compuesto objetivo.

CLAR/EM: m/z= 623 (M+1),

'H RMN (400 MHz, DMSO-ds) § ppm 8.03 (s, 1H) 8.00 (s, 1H)
7.89 (s, 1H) 7.66-7.72 (m, 2H) 7.04-7.13 (m, 2H) 6.94-7.04 (m, 1H) 4.10 {t, 1H)
3.94 (dd, 1H) 3.74-3.84 (m, 1H) 3.47-3.59 (m, 1H) 2.90-3.08 (m, 1H) 2.43 (s, 3
H) 2.09 (s, 3 H) 1.97-2.10 (m, 1H) 1.74-1.98 (m, 2H) 1.47-1.73 (m, 1H) 1.36 (s,

6 H)

EJEMPLO 54

2-[3,5-bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[{9aS)-1-

oxohexahidro-1H-pirrolo[1,2-a][1.,4]diazepin-2(3H)-ill-3-piridinil}-N, 2-

dimetilpropanamida (E54)
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Una solucion de (9aS)-octahidro-1H-pirrolo[1,2-a][1,4]diazepin-1-
ona (Polish Journal of Chemistry, 59(10-12), 1243-6; 1985) (31 mg, 0.201
mmoles), 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-
piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (53 mg, 0.0996 mmoles),
N,N'-dimetietilendiamina (22 pl, 0.207 mmoles), yoduro de cobre(l) (38 mg,
0.200 mmoles) y carbonato de cesio (65 mg, 0.199 mmoles) en 3 ml de
dioxano se calentdé a 100°C en un vial sellado durante la noche. El
calentamiento se continud durante 2 dias mas. Se diluyd con 10 ml de EtOAc
y se extrajo con agua. Los compuestos organicos se secaron (Na;SQy) y el
solvente se removio. El producto se aislé pbr cromatografia instantanea
(silice, ciclohexano:EtOAc 90:10 a 30:70). Se obtuvieron asi 14 mg del
compuesto objetivo.

CLAR/EM: m/z= 651 (M+1), >99% por UV.

'"H RMN (500 MHz, DMSOQ-ds) & ppm 8.34 (s, 1H) 8.10 (s, 1H)
7.84 (br.s., 2H) 7.77 (br. s., 1H) 7.57 (s, 1H) 7.25 (d, 1H) 7.19 (br. s., 1H) 4.54
(br.s., 1H) 3.96 (t, 1H) 3.72 (dd, 1H) 3.25 (dd, 1H) 3.02-3.09 (m, 1H) 2.53-2.67
(m, 1H) 2.43 (s, 3 H) 2.28-2.42 (m, 1H) 2.19 (s, 3 H) 1.81-1.91 (m, 1H) 1.66-
1.78 (m, 2H) 1.60 (s, 3 H) 1.44 (s, 3 H) 1.26-1.38 (m, 1H) 1.11-1.22 (m, 1H)

0.89-1.07 (m, 1H)
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EJEMPLO 55

2-[3,5-bis(trifluorometil}fenil]-N-{4-{4-fluoro-2-metilfenil)-6-[8a-

{hidroximetil)hexahidropirrolo[1.2-alpirazin-2(1H}-il]-3-piridinil}-N,2-

dimetilpropanamida (E55)

A una solucion de hexahidropirrolo[1,2-a]pirazin-8a(6H)-ilmetanol
(D67, 35 mg) en sulféxido de dimetilo (1.5 ml), se afadieron 2-[3,5-
bis(trifluorometil}fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida [WO 2005/002577] (60 mg) y carbonato de potasio (63
mg). La mezcla resultantelse calentd a 150°C durante 24 horas. La mezcla se
dej6 enfriar a t.a. y D67 adicional (17 mg) y carbonato de potasio (15 mg) se
afiadieron. La mezcla resultante se calentd a 150°C durante 8 horas
adicionales y después se dejd enfriar a t.a. y se diluyé con agua (2 ml). La
fase acuosa se extrajo éon acetato de etilo (3 x 2.5 ml). Los extractos
organicos combinados se secaron y se concentraron bajo vacio a un residuo
que se purificé dos veces por cromatografia instantanea (primera purificacion:
EtOAc/Cyct a partir de 80/20 a 100:0 después DCM/MeOH 95:5. Segunda
purificacion. DCM/MeOH 98:2) para dar el compuesto deseado (7.7 mg) como

espuma amarilla.



CCD: DCM/MeOH 9:1, Rf=0.29.
UPLC/MS: pico a Tr = 0.673 min con m/z = 653 [M+H]".
'"H RMN (300 MHz, DMSO-ds) & ppm 7.94 (s, 1H) 7.82 (br. s.,
1H) 7.73 (s, 2H) 7.07-7.20 (m, 2H) 6.96-7.07 (m, 1H) 6.46 (s, 1H) 3.90 (d, 1H)
5 3.37-3.60 (m, 3H)3.11-3.32 (m, 4 H) 2.80-2.95 (m, 2H) 2.47 (s, 3H) 2.18 (s, 3

H) 1.61-1.82 (m, 2H) 1.40 (s, 6 H) 1.32-1.54 (m, 2H).

EJEMPLO 56

2-[3,5-bis(trifluorometil)fenil]-N-{4-{4-fluoro-2-metilfenil}-6-[(8 S)-8-

10 hidroxihexahidropirrolo[1,2-alpirazin-2(1H)-il}-3-piridinil}-N,2-

dimetilpropanamida (E56)

A una soluciéon de (8S)-octahidropirrolo[1,2-a]pirazin-8-ol (D71,

32 mg) en sulfoxido de dimetilo (1.2 ml), se anadieron 2-[3,5-
bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-

20  dimetilpropanamida [WO 2005/002577] (60 mg) y carbonato de potasio (63

mg). La mezcla resultante se calent¢ a 150°C durante 24 horas. La mezcla se

dejé enfriar a t.a. y se diluyé con agua (2 ml). La fase acuosa se extrajo con

acetato de etilo {3 x 2.5 ml). Los extractos organicos combinados se secaron y
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se concentraron bajo vacio a un residuo que se purifico por cromatografia
instantanea (DCM/MeQOH a partir de 100:0 a 95:5) para dar el compuesto
deseado (18.8 mg) como espuma amarilla.

CCD: DCM/MeOH 9:1, Rf=0.48.

5 UPLC/MS: pico a Tr = 0.71 min con m/z = 639 [M+H]".

'H RMN (300 MHz, DMSO-ds) & ppm 7.95 (s, 1H) 7.86 (br. s.,
1H) 7.74 (s, 2H) 7.07-7.20 (m, 2H) 6.98-7.08 (m, 1H) 6.59 (s, 1H) 4.12-4.35
(m, 3 H) 2.82-2.99 (m, 3 H) 2.48 (s, 3 H) 2.43-2.66 (M, 2H) 2.24-2.39 (m, 1H)
2.18 (s, 3 H) 2.06-2.24 (m, 1H) 1.91-2.03 (m, 1H} 1.77-1.89 (m, 1H) 1.51-1.70

10 (m, 1H) 1.41 (s, 6 H)

EJEMPLO 57

cis-2-13,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[1-

{hidroximetil)hexahidropirrolo[1,2-a]pirazin-2(1H)-il]-3-piridinil}-N,2-

15 dimetilpropanamida (E57)
(j\(_OH FOF
N
k/N IN\ o
L F
I NG
F
20

A una solucion de cis-2-[3,5-bis(trifluorometil)fenil]-N-[6-[1-({[(1,1-
dimetiletil)(dimetil)sililJoxi}metil)hexahidropirrolo[1,2-a]pirazin-2(1H)-il}-4-(4-

fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida (D74.10.5 mg) en
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metanol seco (1 ml) a 0°C, se afadi6 una gota de HCI concentrado. La mezcla
resultante se agité a 0°C durante 1.5 horas y despuées se dejé alcanzar t.a. y
se agitd a esta temperatura durante 2 horas. La solucion despues se cargd
directamente en un cartucho de SCX (eluyendo con MeOH y amoniaco,
solucion 0.5N en metanol) para dar el compuesto deseado (4.5 mg) como
aceite amarillo.

UPLC/MS: pico a Tr = 0.73 min con m/z = 653 [M+H]".

Los siguientes ejemplos se obtuvieron mediante preparacion

analoga a la siguiente:

ES8

Una suspension de 2-[3,5-bis(triflucrometil)fenil]-N-[6-cloro-4-(4-
fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (100
mg), (8aS)-hexahidropirrolo[1,2-a]pirazin-1(2H)-ona (D76, 79 mg, 3 eq), Cul
(72 mg, 2 eq), N,N'-dimetiletilenodiamina (40 pi, 2 eq) y CsCO3 (122.4 mg, 2
eq) en dioxano (3 ml) se calentd en un tubo sellado -a 80°C durante 4 hr y.a
120°C durante la noche. La mezcla de reaccion se recogio con diclorometano
y se lavo con NH4Cl ac. La fase organica se evapor6 a sequedad y el crudo se
purificd por cromatografia (cartucho de silice, ciclohexano: EtOAc 1:1 a 0:1)
para dar el compuesto del titulo (39 mg).

Donde se prepararon, las sales de HCI| se prepararon de

conformidad con el siguiente procedimiento experimental:



h
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271

A una solucion de 2-[3,5-bis(thfluorometil)fenill-N-{4-(4-fluoro-2-

metilfenil)-6-[(8aR)-1-oxohexahidropirrolo[1,2-a]pirazin-2(1H)-il]-3-piridinil}-N, 2-

dimetilpropanamida (E60, 47 mg, 0.074 mmoles) en diclorometano (1.9 ml),

enfriada a 0°C, se anadio gota a gota HCI 1 N en Et;0 (88 pl) y la mezcla de

reaccion se agitd a 0°C durante 30 min. El solvente se evapord y el sélido se

triturd con pentano para dar compuesto del titulo (50 mg).

No.
de gj.

Estructura

Caracterizacion

Monémero

Preparacién de
monomero

E5S8

3

e
N
NN N N
| l | I F
=z N Y
(A LF
A
\i)
!

F
Fale
|

Descripcion
76

(8aS)-hexa-
hidropirrolo[1,2
-ajpirazin-
1(2H)-ona
(D76)

ESO

oH o F £
N Fe.
YA
A X F
[AN LF

El mismo que
el anterior

EGO

F
L,9<|;o nr
\/N'\/N\
» NjL ;
| i F
=
o)
:

Descrito en la
literatura:
Quinolinone
compounds.
Jpn. Kokai
Tokio Koho
(1985), 12 pp.
CODEN:
JKXXAF JP
60166681 A2
19850829
Showa,

CAN 104:
109495

AN 1986:
109495
CAPLUS
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E61 | [\ Cr 1H RMN (500 H E! mismo que
Lorote o MHz, DMSO- N © |el anterior
L F | de) & ppm e
e | e" 11117 (br. S.,
AN 1H) 8.35 (s,
. 1H) 8.04 (s,
1H) 7.83 (s,
1H) 7.69-781
(m, 2H) 7.22
(d, 1H) 7.09-
7.17 (m, 2H)
3.09-4.75 (m,
7H) 2.45-2,56
(m, 3H) 2.13
(s, 3H) 1.76-
2.45 (m, 4H)
1.11-1.71 {m,
6H)
E62 | [ ", ik H El mismo que
L\j/\[,"\\ . %O el anterior
| v f: K/N\
r
E63 o £ r “H Descripcion
% e [% 12"
P ‘ HTN\ (8aS)-
A 1 Hexahidropi-
g rrol[1,2-a]
F pirazin-3(4H)-
ona (D12)
E64 Lzlj . ,/ 'F [Nng 1D::scnpcnon
o LA g N (8aR)-
' i i Hexahidropi-
rrolo[1,2-a]
- pirazin-3(4H)-
ona (D14)
E65 | T g N Descripcion 5
H’&“,» N /\ (9aS)-Hexa-
FOLE L AN\ N |hidro-1H-
= F pirrolo[1,2-d]
\C;rj ° |[1.4]diazepin-

2(3H)-ona (DS)
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EBG6 " Descripcion 5
- N/\ (9aS)-Hexa-
S H N | hidro-1H-
’ o pirrolo[1,2-d]
[1,4]diazepin-
2(3H)-ona (D5)

EJEMPLO 67

2-[3.5-bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(9-

oxooctahidro-2H-pirazino[1.2-alpirazin-2-il)-3-piridinil]-N,2-

dimetilpropanamida (E67)

ENK CF,

N CF

A una solucién de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-
fluoro-2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (50
mg, 0.092 mmoles) en 0.5 ml de DMSO se afadid hexahidro-2H-pirazino[1,2-
a)pirazin-1(6H)-ona (D78, 33 mg, 0.213 mmoles) y carbonato de potasio (39
mg, 0.28 mmoles) y la reaccion se dejé a 150°C durante 24 hr. Se tratd
diluyendo con diclorometano y extrayendo con salmuera. Los compuestos
organicos se secaron (Na2S0,), y el solvente se removid. El producto se

purifico por cromatografia instantanea: silice, ciclohexano:EtOAc 50:50 a
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EtOAc. Se obtuvieorn 37 mg del compuesto del titulo. 66\0
EM (directo): 652 (M+1)
'H RMN (500 MHz, DMSO-ds) & ppm 8.01 (s, 1H) 7.92 (s, 1H)

7.82 (d, 1H) 7.66-7.78 (m, 2H) 6.92-7.20 (m, 3 H) 6.64 (br. s., 1H) 4.57-4.70

(m, 1H) 3.25-3.32 (m, 1H) 3.01-3.13 (m, 1H) 2.83-2.96 (m, 3 H) 2.52-2.68 (m,

2H) 2.40 (dt, 1H) 2.01-2.31 (m, 8 H) 1.14-1.59 (m, 6 H)

EJEMPLO 68

2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)- 6-[(9aR o 9aS)-9-

-3-piridinil

oxooctahidro-2H-pirazinof1,2-a

dimetilpropanamida (E68-Enantiémero 1)

't
[N/\ GF,

LonoNg o
I A
= N cF,

2-[3,5-bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(2-

O

4

oxooctahidro-2H-pirazino[1,2-alpirazin-2-il)-3-piridinil]-N,2-dimetilpropanamida
(E67, 30 mg) se sometié a separacion quiral para aislar sus enantiomeros. El
enantidmero eticiuetado como 1, de estereoquimica desconocida pero
individual se aisld usando las siguientes condiciones (obtenides 8.3 mg,

75%e.e., tiempo de retencién analitico 15.5 min).
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Condiciones preparativas:

Cantidad suministrada 30 mg
Columna quiral CHIRALCEL OD-H, (25x2.1) em
Fase movil n-Hexano/2-propanol 87/13% viv
Velocidad de flujo 22 ml/min
P 182 bar

< T 36 C

> [Deteccién UV a 220 nm

Condiciones analiticas SFC (Berger):

Columna quiral CHIRALCEL OD-H, (25 x 0.46) cm
Fase movil n-Hexano/2-propanol 85/15% v/v
Velocidad de flujo 1.5 ml/min

10 P 182 bar
T 35C
Deteccion UV a 220 nm

'H RMN (500 MHz, DMSO-ds) & ppm 8.03 (s, 1H) 7.92 (s, 1H)

7.82 (d, 1H) 7.50-7.78 (m, 2H) 6.90-7.21 (m, 3 H) 6.66 (br. s., 1H) 4.48-4.78

15 (m, 1H) 4.05-4.21 (m, 1H) 3.21-3.46 (m, TH) 3.04-3.11 (m, 1H) 2.79-2.96 (m, 3

H) 2.55-2.67 (m, 2H) 2.38 (dd, 1H) 1.98-2.31 (m, 7 H) 1.07-1.64 (m, 6 H)




W

276

EJEMPLO 69

2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(9aS o 9aR)-9-

oxooctahidro-2H-pirazino[1,2-alpirazin-2-il]-3-piridinil}-N,2-

dimetilpropanamida (E69-Enantiomero 2)

[ o
N:; CF,

N CF,

El compuesto del titulo se obtuvo como el enantibmero
etiqguetado comoc 2 a partir de separacibn quiral de 2-[3,5-
bis(trifluorometil}fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(9-oxooctahidro-2H-pirazino
[1,2-a)pirazin-2-il)-3-piridinil]-N, 2-dimetilpropanamida (E67), como se describid
para 2-[3,5-bis(triflucrometit)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(9aR o 9aS)-9-
oxooctahidro-2H-pirazino[1,2-a]pirazin-2-il]-3-piridinil}-N,2-dimetilpropanamida
(EB8 - Enantidmero 1). Obtenidos 3.8 mg, >95.5%e.e., tiempo de retencion

analitico 17.7 min).



EJEMPLO 70

N-[6-(8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il)-4-(4-fluoro-2-

metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-

dimetilpropanamida (E70)

C

o

7N CF,

F

A una solucién de crudo 2-[3,5-bis(trifluorometil)fenil]-N-[4-(4-
fluoro-2-metilfenil)-6-(octahidro-2H-pirazino[1,2-alpirazin-2-il)-3-piridinil}-N, 2-
dimetilpropanamida (preparado con un procedimiento analogo a aquel descrito
para D80, 89 mg, 0.14 mmoles) en 5 ml de diclorometano se afadieron a 0°C
trietilamina (197 pl, 1.41 mmoles) y cloruro de acetilo (75 pl, 1.0 mmoles). La
reaccion se dejé a temperatura ambiente durante 2 hr. Se diluyé con
diclorometano, se extrajo con solucion de NaHCQO5 saturada, los compuestos
organicos se secaron (Na;SQy), y el solvente se removid. El producto se
purifico por cromatografia instantanea (silice, ciclohexano: EtOAc 50:50 a
EtOAc). Se obtuvieron 60 mg.

'"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.89 (s, 1H)
7.61-7.83 (m, 2H) 7.14 (d, 1H) 6.92-7.21 (m, 2H) 6.65-6.80 {m, 1H) 4.05-4.53

(m, 3 H) 3.81 (dd, 1H) 2.72-2.97 (m, 4 H) 2.59-2.70 (m, 2H) 2.50 (s, 3 H) 1.99



(s, 3H) 1.78-2.37 (m, 6 H) 1.01-1.56 (m, 6 H)

EM (directo): m/z= 680 (M+1), 340 (2M+2)/2.

EJEMPLO 71

3 N-[6-[{9aR o 9a5)-8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il]-4-(4-

fluoro-2-metilfenil)-3-piridinill-2-[3,5-bis(trifluorometil)fenil]-N,2-

dimetilpropanamida (E71- Enantiomero 1)

~ O
[r'q
Njﬁ CF,
10 b ng
|

O

Y CF,

E

F
N-[6-(8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il)-4-(4-fluoro-

15 2-metilfenil)-3-piridinil]-2-[3, 5-bis(trifluorometil)fenii]-N,2-dimetilpropanamida
(E70, 44.5 mg) se sometié a separacion quiral para aislar sus enantibmeros.
Ei enantiomero etiquetado como 1, de estereoquimica desconocida pero
individual se aisld usando las siguientes condiciones (obtenidos 12.8 mg,

>99.5%e.e., tiempo de retencion analitico 13.1 min)
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Condiciones preparativas:

Cantidad suministrada 44.5 mg
Columna quiral CHIRALCEL OD-H, (25 x2.1) cm
Fase movil n-Hexano/2-propanol 85/15% viv
Velocidad de flujo 22 ml/min
P 182 bar

- T 36 C

> Deteccidn UV a 220 nm

Condiciones analiticas SFC (Berger):

Columna quiral CHIRALCEL OD-H, (25 x 0.46) cm
Fase movil n-Hexano/2-propanol 85/15% v/v
Velocidad de flujo 1.5 ml/min
P 180 bar

0T 35C
Deteccion UV a 220 nm

"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.89 (s, 1H)

7.61-7.83 (m, 2H) 7.14 (d, 1H) 6.92-7.21 (m, 2H) 6.65-6.80 (m, 1H) 4.05-4.53

(m, 3 H) 3.81 (dd, 1H) 2.72-2.97 (m, 4 H) 2.59-2.70 (m, 2H) 2.50 (s, 3 H) 1.99

15 (s, 3H)1.78-2.37 (m, 6 H) 1.01-1.56 (m, 6 H)
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EJEMPLO 72

N-[6-[(9aS o 9aR)-8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il]-4-(4-

fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-

dimetilpropanamida (E72- Enantiémero 2)

[N]\ CF,
s
Z N CF,
F

El compuesto del titulo se obtuvo como el enantidmero
etiquetado como 2 a partir de separaciéon quiral de N-[6-(8-acetiloctahidro-2H-
pirazino[1,2-a]pirazin-2-il)-4-{4-fluoro-2-metilfenil)-3-piridinil)-2-[3,5-bis
(trifluorometil)fenil]-N,2-dimetilprepanamida (E70), como se describié para N-
[6-[(9aR o 9aS)-8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il]-4-(4-fluoro-2-
metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-dimetilpropanamida
(E71- Enantiéomero 1). Obtenidos 11.6 mg, >95.5%e.e., tiempo de retencion
analitico 17.5 min)

"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.89 (s, 1H)
7.61-7.83 (m, 2H) 7.14 (d, 1H) 6.92-7.21 (m, 2H) 6.65-6.80 (m, 1H) 4.05-4.53
(m, 3 H) 3.81 (dd, 1H) 2.72-2.97 (m, 4 H) 2.59-2.70 (m, 2H) 2.50 (s, 3 H) 1.99

(s, 3 H) 1.78-2.37 (m, 6 H) 1.01-1.56 (m, 6 H)
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EJEMPLO 73

2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[8-

(metilsulfonil)octahidro-2H-pirazino[1,2-alpirazin-2-il]-3-piridinil}-N,2-

dimetilpropanamida (E73)

‘o

N CF,

A una solucion de 2-[3,5-bis(trifluorometil)fenil}-N-[4-(4-fluoro-2-
metilfenil}-6-(octahidro-2H-pirazino[1,2-a]pirazin-2-il}-3-piridinil]-N, 2-
dimetilpropanamida cruda (D80, 100 mg, 0.16 mmoles) en & ml de
diclorometano se afiadieron trietilamina (44 ul, 0.32 mmoles, 2 eq.) y, a 0°C,
cloruro de metansulfonilo (18 pl, 0.24 mmoles, 1.5 eq.). La reaccion se dejd a
temperatura ambiente durante la noche. Se afadieorn 3 equivalentes
adicionalmes de cloruro de metansulfonilo. Después se diluyé con
diclorometano, se extrajo con NaHCO; saturado, los compuestos organicos se
secaron (Na;SQ,), y el solvente se removié. El producto se purificé por
cromatografia instantanea (silice, EtOAc). Se obtuvieron 60 mg del compuesto
del titulo.

EM (directo). m/z= 716 (M+1).

'H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.89 (s, 1H)
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7.63-7.81 (m, 2H) 6.92-7.22 (m, 3 H) .77 (s, 1H) 4.25-4.41 (m, 1H) 4.13-4.31
(m, 1H) 3.51 (d, 1H) 3.45 (d, 1H) 2.88 (s, 3 H) 2.81-2.92 (m, 2H) 2.50 (s, 3 H)

2.40-2.62 (m, 3 H) 2.18 (s, 3 H) 2.05-2.28 (m, 4 H) 1.49 (s, 3 H) 1.35 (s, 3 H)

5 EJEMPLO 74

2-[3.5-bis{trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(9aR o 9a8S)-8-

(metilsulfonil)octahidro-2H-pirazino[1,2-a]pirazin-2-il]-3-piridinil}-N,2-

dimetilpropanamida (E74 - Enantiomero 1)

I
0=8=0

10 (N
N CF,
NN
= : CF,
F
15 N-[6-(8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il}-4-(4-fluoro-

2-meti|feni|)-3-piridini!]—2-[3,5-bis(tri_f|uorometil)feniI]-N,2-dimetiIpropanamida

(E73, 55.5 mg) se sometid a separacién quiral para aislar sus enantiomeros.
El enantidmero etiquetado como 1, de estereogquimica desconocida pero
individual se aislé usando las siguientes condiciones (se obtuvieron 11.5 mg,

20 >99.5%e.e., tiempo de retencién analitico 8.16 min)
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Condiciones preparativas:

Cantidad suministrada

55.5 mg

Columna quiral

Chiralpak AD-H, (25 x 2.1) cm

Fase movil

n-Hexano/etanol 60/40% v/v

Velocidad de flujo

13 ml/min

Condiciones analiticas:

Columna quiral

Chiralpak AD-H, (25 x 0.46) cm

Fase maovil

n-Hexano/etanol 60/40% v/ivo + 1% de
isopropilamina

Velocidad de flujo

0.8 ml/min

Deteccidon

UV 200-400 nm

'H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.90 (s, 1H)

7.59-7.82 (m, 2H) 6.87-7.20 (m, 3 H) 6.68-6.84 (m, 1H) 4.28-4.40 (m, 1H)

4.17-4.27 (m, 1H) 3.52 (d, 1H) 3.46 (d, 1H) 2.90 (s, 3. H) 2.80-2.93 (m, 4 H)

2.44-2.57 (m, 5 H) 2.01-2.27 (m, 6 H) 1.24-1.60 (m, 6 H)
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EJEMPLO 75 | E;j)

2-[3,5-bis{trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(9aS o 9aR)-8-

(metilsulfonil)octahidro-2H-pirazino[1,2-a]pirazin-2-il]-3-piridinil}-N,2-

dimetilpropanamida (E75 - Enantiomero 2)

> |
O='=O
EN
N CF,
LN 'N\ o
= N CF,
10 F

El compuesto del titulo se obtuvo como el enantibmero
etiquetado como 2 a partir de separacibn quiral de 2-[3,5-
bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[8-(metilsulfonil)octahidro-
2H-pirazino[1,2-a]pirazin-2-il]-3-piridinil}-N 2-dimetilpropanamida (E73), como
15 se describio para 2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-
[(9aR 0 9aS)-8-(metilsulfonil)octahidro-2H-pirazino[1,2-a]pirazin-2-il)-3-
piridinil}-N,2-dimetilpropanamida (E74 Enantibmero 1). Se obtuvieron 12.6 mg,
>95.5%e e, tiempo de retencion énalitico 14.36 min).
"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.90 (s, 1H)
20 7.59-7.82 (m, 2H) 6.87-7.20 (m, 3 H) 6.68-6.84 (m, 1H) 4.28-4.40 (m, 1H)
4.17-4.27 (m, 1H) 3.52 (d, 1H) 3.46 (d, 1H) 2.90 (s, 3 H) 2.80-2.93 (m, 4 H)

2.44-2.57 (m, 5 H) 2.01-2.27 (m, 6 H) 1.24-1.60 (m, 6 H)
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EJEMPLO 76

2-[3,5-bis{trifluorometil}fenil]-N-[4-(4-fluoro-2-metilfenil)-6-(8-

metiloctahidro-2H-pirazino[1,2-a]lpirazin-2-il)-3-piridinil]-N,2-

dimetilpropanamida (E76)

A una solucion de 2-[3,5-bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-
metilfenil)-6-(octahidro-2H-pirazino[1,2-alpirazin-2-il)-3-piridinil]-N,2-
dimetilpropanamida cruda (D80, 100 mg, 0.16 mmoles) en & ml de acetonitrilo
se afiadid una solucién de formaldehido acuecsa al 37% (24 pl, 0.32 mmoles).
LLa solucién se agité a temperatura ambiente durante 30 min, y después se
anadio triacetoxiborhidruro de sodio (50 mg, 0.24 mmoles) y la reaccién se
agitd a temperatura ambiente durante la noche. El solvente se evapord y el
residuo se disolvido en diclorometano y se extrajo con agua y salmuera. El
producto se purificd por cromatografia instantanea (silice, diclorometano a
diclorometano:MeOH 95:5). Se obtuvieron 58 mg del compuesto del titulo.

EM (directo): m/z= 652 (M+1).

"H RMN (500 MHz, DMSO-ds) § ppm 7.96-8.08 (m, 1H) 7.81-7.93

(m, 1H) 7.60-7.80 (m, 2H) 7.15 (d, 1H) 6.88-7.12 (m, 2H) 6.60-6.79 (m, 1H)
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424 (d, 1H) 412 (d, 1H) 2.74-2.92 {m, 2H) 2.61-2.73 (m, 2H) 2.41-2.57 (m, 4

H) 1.92-2.31 (m, 11H) 1.68 (t, 1H) 1.10-1.56 (m, 6 H)

EJEMPLO 77

2-[3.5-bis{trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(9aS o 9aR)-8-

metiloctahidro-2H-pirazino[1,2-a]pirazin-2-il]-3-piridinil}-N,2-

dimetilpropanamida (E77 - Enantiomero 1)

N-{6-(8-acetiloctahidro-2H-pirazino[1,2-a]pirazin-2-il)-4-(4-fluoro-
2-meti|feni|)—3-piridiniI]-2-[3,5-b'fs(triﬂuqrometil)fenil]-N,2-dimeti|propanamida
(E76, 50 mg) se someti¢ a separacion quiral para aislar sus enantiomeros. El
enantiémero etiquetado como 1, de estereoquimica desconocida pero
individual se aisld usando las siguientes condiciones (se obtuvieron 13 mg,

70%e.e., tiempo de retencién analitico 10.7 min).
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Condiciones semipreparativas SFC (Gilson):

Cantidad suministrada

50 mg

Columna quiral

CHIRALCEL OD-H, (25 x 2.1) cm

Fase movil n-Hexano/(etanol+0.1% de isopropilamina)
95/5% viv

Velocidad de flujo 22 ml/min

P 182 bar

T 36 C

Deteccidn UV a 220 nm

Condiciones analiticas SFC (Berger):

Columna quiral CHIRALCEL OD-H, (25 x 0.46) cm
Fase movil n-Hexano/2-propanol 85/15% v/v
Velocidad de flujo 1.5 ml/min

P 180 bar

T 35C

Deteccidn UV a 220 nm

"H RMN (500 MHz, DMSO-ds) & ppm 7.96-8.07 (m, 1H) 7.84-7.91

(m, 1H) 7.61-7.81 (m, 2H) 7.16 (d, 1H) 6.99-7.13 (m, 2H) 6.65-6.73 (m, 1H)

4.24 (d, 1H) 4.13 (d, 1H) 2.73-2.94 (m, 2H) 2.62-2.75 (m, 2H) 2.37-2.58 (m, 4

H) 1.95-2.33 (m, 11 H) 1.69 (t, 1H) 1.25-1.56 (m, 6 H).
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EJEMPLO 78

2-[3,5-bis(trifluorometil)fenill-N-{4-(4-fluoro-2-metilfenil)-6-[{9aR o 9aS)-8-

metiloctahidro-2H-pirazino[1,2-a]lpirazin-2-il]-3-piridinil}-N,2-

dimetilpropanamida (E78 - Enantiémero 2)

[N]\ CF,
N lN\ o
= rlu CF,
F

El compuesto del titulo se obtuvo como el enantidmero
etiquetado como 2 a partr de separacién quiral de 2-[3,5-
bis(trifluorometil)fenil]-N-[4-(4-fluoro-2-metilfenil}-6-(8-metiloctahidro-2H-
pirazino[1,2-a]pirazin-2-il)-3-piridinil]-N,2-dimetilpropanamida (E76), como se
describié para 2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(S3aS
o} 9aR)-8-metiloctahidro-2H-pirazin[1,2-a]pirazin-2-il]-3-piridinil}-N,2-dimetil-
propanamida (E77 - Enantiomero 1). Se obtuvieron 12 mg, >95.5%e.e., tiempo
de retencién analitico 13.9 min).

'H RMN (500 MHz, DMSO-ds) & ppm 7.96-8.07 (m, 1H) 7.84-7.91
(m, 1H) 7.61-7.81 (m, 2H) 7.16 (d, 1H) 6.99-7.13 (m, 2H) 6.65-6.73 (m, 1H)
424 (d, 1H) 413 (d, 1H) 2.73-2.94 (m, 2H) 2.62-2.75 (m, 2H) 2.37-2.68 (m, 4

H) 1.95-2.33 (m, 11 H) 1.69 (t, 1H) 1.25-1.56 (m, 6 H)
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EJEMPLO 79

2-[3.5-bis{trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(3R,8aR)-3-

(hidroximetil)hexahidropirrolo[1,2-a]pirazin-2{1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E79)

HO N CF,

(3R,8aR)-octahidropirrolo[1,2-a]pirazin-3-ilmetanol (190 mg, 1.22
mmoles, Tetrahedron Asymmetry, 1996, 7(7), 1999-2005) se disolvié en 10 ml
de tolueno, seguido por la 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-
2-metilfenil)-3-piridinil]-N, 2-dimetilpropanamida [WO 2005/002577] (323 mg,
0.607 mmoles), 2-diciclohexilfosfin-2'-(N, N-dimetilamino)bifenilo (ligando) (567
mg, 0.144 mmoles), Pd(dba); (35 mg, 0.061 mmoles) y, por ultimo, carbonato
de cesio (297 mg, 0.912 mmoles). La mezcla se agitdé a 130°C. Después de
3.5 hr, se afnadieron mas ligando (55 mg, 0.139 mmoles) y Pd(dba); (35 mg,
0.061 mmoles) y la reaccidn se dejd durénte la noche. Se dej6é enfriar a
temperatura ambiente, se diluyd con 10 ml de MeOH, se cargd sobre una
columna de SCX 10g, se lavé con MeOH vy se eluyé con amoniaco metandlico
1 M. La muestra que venia de la columna de SCX se purificd adicionalmente
por cromatografia instantanea: 1a. columna: silice, ciclohexano: EtOAc 50:50

a 0:100; 2a. columna, silice NH;-modificada, ciclohexano: EtOAc 100:0 a
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0:100. Se aislaron 29 mg del material objetivo,

0O.A.CLAR, pico a 5.20 min, >99% de pureza (UV).

CL/EM (verificadod espués de la 1a. columna): m/z= 653.

'"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.85 (s, 1H)
7.74 (br. s., 2H) 7.15 (d, 1H) 7.05-7.13 (m, 2H) 6.53 (s, 1H) 3.94-4.02 (m, 2H)
3.58-3.67 (m, 1H) 3.53-3.59 (m, 1H) 3.08-3.18 (m, 1H) 2.82-2.89 (m, 1H) 2.72-
2.80 (m, 1H) 2.50-2.56 {m, 1H) 2.24 (s, 3 H) 2.15-2.19 (m, 1H) 2.10 (s, 3 H}

1.89 (s, 3 H) 1.73-1.83 (m, 1H) 1.47 (s, 3 H) 1.40-1.70 (m, 3 H) 1.34 (s, 3 H)

EJEMPLO 80

Clorhidrato de 2-[3,5-bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil}-6-

[(3R,8aR)-3-thidroximetil)hexahidropirrolo[1,2-a]lpirazin-2{1H)-il]-3-

piridinil}-N,2-dimetilpropanamida (E80)

HO N CF,

La base libre de partida (E79, 25 mg, 0.038 mmoles) se disolvidé
en 0.3 ml de diclorometano y se afnadio Cl 1M en Et,O (57 pl, 0.057 mmoles) a
0°C bajo una corriente de nitrogeno. La solucion se agité durante 15 min a 0°C
y el solvente se removié bajo una corriente de nitrocgeno. El sdlido se triturd

con Et,O y pentano, dejando el producto como un soélido blanquecino (25 mg).
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0.A.CLAR, pico a 5.20 min, >99% de pureza (UV).

"H RMN (500 MHz, DMSO-dg) 5 ppm 10.14 (br. s., 1H) 8.03 (s,
{H) 7.92 (s, 1H) 7.75 (br. 5., 2H) 7.47 (d, 1H) 7.10 (br. 5., 2H) 6.67 (5, 1H) 5.17
(br. s., 1H) 4.24-4.36 (m, 1H) 3.48-4.04 (m, 6 H) 3.07-3.16 (m, TH) 2.54-2.59
(m. 1H) 2.24 (s, 3 H) 2.17 (s, 3 H) 2.10 (s, 1H) 1.97-2.06 (m, 1H) 1.70-1.89 (m,

3H)1.48 (s, 3 H) 1.34 (s, 3 H)

EJEMPLO 81

2-[3,5-bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(3S,8aR)-3-

(hidroximetil}hexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E81)

HO N CF,

(3S,8aR)-Octahidropirrolo[1,2-a]pirazin-3-ilmetanol (Tetrahedron
Asymmetry, 1996, 7(7), 1999-2005, 230 mg, 1.47 mmoles) y 2-[3,5-
bis(triffluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]- N, 2-
imetilpropanamida [WO 2005/002577] (570 mg, 1.07 mmoles) se disolvieron
en 12 ml de tolueno. Se afadieron 2-diciclohexilfosfin-2'-(N,N-
dimetilamino)bifenilo (ligando) (78 mg, 0.20 mmoles), Pd(dba), (45 mg, 0.08

mmoles) y, por ultimo, carbonato de cesio (697 mg, 2.14 mmoles). La
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recipiente de reaccion se sellé y se hizo burbujear nitrdgeno a trav''es de la
solucién durante 15 min. La mezcla de reaccion se calentd a 140°C durante
15 hr. La mezcla se diluyé con 100 ml de EtOAc y se extrajo con agua. La
fase acuosa se extrajo nuevamente con diclorometano. Los compuestos
organicos combinados se secaron y el solvente se removid. El producto se
purificé por cromatografia instantanea: silice, ciclohexano: EtOAc 50:50 a
0:100. Purificacién adicional por CLAR (condiciones prep.: columna: Gemini
C18 5 um, 100 x 19 mm; Fase madvil. A: sol. de NH,HCO3; 10 mM, pH 10; B:
CH3CN, Gradiente: 50% (B) durante 1 min, de 50% (B) a 65% (B) en 12 min,
95% (B) durante 6 min; Velocidad de flujo: 17 mi/min; Intervalo de longitud de
onda de UV: 210-350 nm; Intervalo de masa: 100-900 amu; lonizacion: ES+,
Se aislaron 31 mg del compuesto del titulo.

O.A.CLAR, pico a 5.17 min, >99% de pureza (UV).

CL/EM: m/z= 653 (datos analiticos de separacién por CLAR).

"H RMN (300 MHz, DMSO-dg) & ppm 7.90-8.02 (m, 1H) 7.82 (s,
1H) 7.70-7.77 (m, 2H) 7.07-7.23 (m, 2H) 7.03 (d, 1H) 6.58 (s, 1H) 4.42 (dd,
1H) 4.20-4.34 (m, 1H) 3.75 (1, 1H) 3.49 (dd, 1H) 3.31 (d, 1H) 2.97-3.17 (m, 1H)
2.70 (t, 1H) 2.47 (s, 3 H) 2.17 (s, 3 H) 2.12-2.21 (m, 1H) 1.95-2.14 (m, 1H)

1.86-2.07 (m, 1H) 1.61-1.99 (m, 4 H) 1.41 (s, 6 H).
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EJEMPLO 82

Clorhidrato de 2-[3,5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-

[(3S,8aR)-3-(hidroximetil)hexahidropirrolo[1,2-alpirazin-2{1H)-il]-3-

piridinil}-N,2-dimetilpropanamida (E82)

M

2-[3,5-bis(trifluorometil)fenil}-N-{4-(4-fluoro-2-metilfenil)-8-[(3S,
8aR)-3-(hidroximetil)hexahidropirrolo{1,2-a]pirazin-2(1H)-il]-3-piridinil}-N,2-
dimetilpropanamida (E81, 25 mg, 0.038 mmoles) se convirtid a su clorhidrato
como se reportd antes en el procedimiento para clorhidrato de 2-[3,5-
bis(trifluorometit)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(3R,8aR)-3-(hidroximetil)
hexahidropirrolo[1,2-a]pirazin-2(1H)-il]-3-piridinil}-N, 2-dimetilpropanamida
(E80). Se obtuvieron 26 mg del compuesto del titulo.

O.A.CLAR, pico a 5.13 min, 98.6% de pureza (UV).

'"H RMN (300 MHz, DMSOQ-ds) & ppm 10.31 (br. s., 1H) 8.07 (s,
TH) 7.90-7.98 (m, 1H) 7.63-7.87 (m, 2H) 6.97-7.31 (m, 3 H) 6.74 (s, 1H) 4 .48-
4.95 (m, 2H) 4.02-4.32 (m, 1H) 2.92-4.01 (m, 4 H) 2.27 (s, 3 H) 2.12 (s, 3 H)

1.38 (s, 6 H) 0.66-2.76 (m, 7 H).
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EJEMPLO 83

2-[3,5-bis(trif|uorometi|)fenil]-N-{4-(4-fIuoro-2-metiIfenil)-B-[(3R,8aS)-3-

(hidroximetil}hexahidropirrolo[1,2-a]pirazin-2(1H)}-il]-3-piridinil}-N, 2-

dimetilpropanamida (E83)

A una solucién de (3R,8aS)-3-({[(1,1-dimetiletil)(dimetil)silil]oxi}
metil}octahidropirrolo[1,2-a]pirazina (D81, 200 mg, 0.732 mmoles) en 3 ml de

tolueno se anadieron 2-[3,5-bis(trifluorometil)fenii]-N-[6-cloro-4-(4-fluoro-2-

metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (304 mg,.

0.569 mmoles) (+-BuaP).Pd (58 mg, 0.114 mmoles), una solucion acuosa al
25% de clorurc de cetiltrimetilamonio (35 ul), y, por ultimo, NaCH acuoso al
50% (68 ul). La reaccion se desoxigend mediante dos ciclos de
congelamiento-bombeo-descongelamiento y después se calentd a 90°C
durante la noche. La solucién se diluyd con EtOAc, se lavd con NaHCO3
saturado y salmuera. La muestra se purificd por cromatografia instantanea
(silice, ciclohexano: EtOAc 95:5 a 60:40). Se aislaron 230 mg de! intermediario
O-TBDMS protegido (UPLC/MS: pak @ 0.89 min, m/z= 767 (M+1), 384
(M+2)/2).

El intermediario se disolvio en 10 ml de MeOH y se afadieron

6O
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0.5 ml de HCI concentrado. La reaccion se dejdé a temperatura ambiente
durante 1 hr. El producto se aislé pr cartucho de SCX. Se aislaron 133 mg del
compuesto del titulo.

'H RMN (300 MHz, DMSO-ds) § ppm 7.90-8.02 (m, 1H) 7.82 (s,
1H) 7.70-7.77 {m, 2H) 7.07-7.23 (m, 2H) 7.03 (id, 1H) 6.58 (s, 1H) 4.42 (dd,
1H) 4.20-4.34 (m, 1H) 3.75 (t, 1H) 3.49 (dd, 1H) 3.31 (d, 1H) 2.97-3.17 (m, 1H)
2.70 (t, 1H) 2.47 (s, 3 H) 2.17 (s, 3 H) 2.12-2.21 (m, 1H) 1.95-2.14 (m, 1H)
1.86-2.07 (m, 1H) 1.61-1.99 (m, 4 H) 1.41 (s, 6 H).

UPLC/MS: pico a 0.71 min, m/z= 653 (M+1).

EJEMPLO 84

2-[3.5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil)-6-1{3S,8aS)-3-

(hidroximetil)hexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N, 2-

dimetilpropanamida (E84)

l\:/N IN\ o
HO™ 7 N CF,
F

A una solucion de (3S,8aS5)-3-({[(1,1-dimetiletil)(dimetil)sililJoxi}
metil)octahidropirrolo[1,2-a]pirazina (D82, 157 mg, 0.58 mmoles) en 2.5 ml de
tolueno se anadieron 2-[3,5-bis(triflucrometil)fenil]-N-[6-cloro-4-(4-fluoro-2-

metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (238 mg,
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0.45 mmoles) (NBuzP)2Pd (46 mg, 0.09 mmoles), una solucion acuosa al 25%
de cloruro de cetiltrimetilamonio (26 ul), y, por ultimo, NaOH acuosc al 50%
(54 ul). La reaccién se desoxigend por ciclos de congelamiento-bombeo-
descongelamiento y después se calentd a 90°C durante 7 hr. La reaccion se
verifico por UPLC/MS, mostrando el producto esperado pico a 0.84 min, con
m/iz= 767 (M+1) y 384 ((M+2)/2). La solucion se diluydé con EtOAg, se lavo con
NaHCO; saturado y salmuera. La muestra se purificd por cromatografia
instantanea (silice, ciclohexano: EtOAc 90:10 a 0:100). Se aislaron 251 mg de
Intermediario O-TBDMS protegido.

El intermediario se disolvid en 11 ml de MeOH y se afadieron
0.55 ml de HCI concentrado. La reaccion se dejoé a temperatura ambiente
durante 1 hr. El producto se aislé por cartucho de SCX. Se aislaron 140 mg
del compuesto del titulo.

'"H RMN (500 MHz, DMSO-dg) & ppm 8.02 (s, 1H) 7.86 (s, 1H)
7.75 (br. s., 2H) 7.15 (d, 1H) 7.10 (br. s., 2H) 6.52 (s, 1H) 4.83 (br. 5., 1H)
3.94-4.03 (m, 1H) 3.57-3.69 (m, 1H) 3.50-3.58 (m, 2H) 3.33-3.46 (m, 1H) 3.18-
3.27 (m, 1H) 3.10-3.18 (m, 1H) 2.81-2.8G (m, 1H) 2.73-2.81 (m, 1H) 2.51-2.59
(m, 1H) 2.49 (s, 3 H) 2.11 (s, 3 H) 1.84-1.94 (m, 1H) 1.73-1.82 (m, 1H) 1.55-
1.68 (m, 1H) 1.46 (s, 3 H) 1.36-1.47 (m, 1H) 1.33 (s, 3 H)

O.A. CLAR: pico a 5.20 min, 98.9% de pureza (UV).
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EJEMPLO 85

2-[3.5-bis(trifluorometil)fenil]-N-[6-(hexahidropirazino[2,1-c][1,4]oxazin-

8(1H)-il)-4-(2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida (E85)

Nlﬁ CF,

N CF,

Una solucion de 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(2-
metilfenil)-3-piridinil]-N, 2-dimetilpropanamida [WO 2002/16324A1] (200 mg,
0.388 mmoles), octahidropirazino[2,1-c][1,4]oxazina (EP472826, 111 mg,
0.776 mmoles), y carbonato de potasio (161 mg, 1.165 mmoles) en 1 ml de
DMSO se calentd a 150°C durante 47 hr. Se tratdé diluyendo con
diclorometano y se extrajo con salmuera. Los compuestos organicos se
secaron (Nap;SQ0,), y el solvente se removid. El producto se purificé por
cromatografia instantanea: silice, diclorometanc a diclorometano: MeOH 95:5.
Se obtuvieron 92 mg del compuesto del titulo.

CLAR/EM: Pico a 2.11 min, 621 (M+1)

'"H RMN (400 MHz, DMSO-ds) & ppm 7.97 (s, 1H) 7.83 (s, 1H)
7.69 (br. s., 2H) 7.23 (s, 2H) 7.15 (br. s., 1H) 7.02 (br. s., 1H) 6.65 (s, 1H) 4.20
(d, 1H) 4.04 (d, 1H) 3.70 (t, 2H) 3.48 (t, 1H) 3.09 (t, 1H) 2.83 (t, 1H) 2.74 (d,
1H) 2.62 (d, 1H) 2.49 (s, 3 H) 2.36 (t, 1H) 2.09-2.24 (m, 3 H) 2.07 (s, 3 H) 1.39

(s, 3H)1.25(s, 3 H).
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EJEMPLO 86

2-[3,5-bis(trifluorometil)fenil]-N-[6-[(9aR o 9aS)-hexahidropirazino[2,1-c]

[1,4]oxazin-8(1H)-il]-4-(2-metilfenil}-3-piridinil]-N,2-dimetilpropanamida

(E86 - Enantidmero 1)

W

10 2-[3,5-bis(trifluorometil)fenit]-N-[6-(hexahidropirazino[2,1-c]
[1,4]oxazin-8(1H)- i)-4-(2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida (E85,
87 mg) se sometid a separacién quiral para aislar sus enantiémeros. El
enantiomero etiquetado como 1, de estereoquimica desconocida pero
individual se aisld usando las siguientes condiciones (se obtuvieron 41 mg,

15  >995%e.e., tiempo de retencién analitico 5.84 min)

Condiciones preparativas:

Cantidad suministrada 87 mg
Columna quiral CHIRALCEL OD, (25 x 2.1) cm
Fase movil n-Hexano/2-propanol 94/6% v/v
. Velocidad de flujo 18 ml/min
20 Deteccidn UVaZ225nm
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Condiciones analiticas:

Columna quiral

CHIRALCEL OD-H, (25 x 0.46) cm

Fase movil

n-Hexano/2-propanoi 85/15% v/v

Velocidad de flujo 1.0 mi/min

P 180 bar

T 35C
Deteccidn UV a 225 nm

"H RMN (500 MHz, DMSO-dg) & ppm 8.02 (s, 1H) 7.87 (s, 1H)

7.64-7.79 (m, 2H) 6.98-7.33 (m, 4 H) 6.64-6.74 (m, 1H) 4.24 (d, 1H) 4.09 (d,

1H) 3.74 (t, 2H) 3.53 (t, 1H) 3.13 (t, 1H) 2.86 (t, 1H) 2.78 (d, 1H) 2.66 (d, 1H)

2.51 (s, 3 H) 2.40 (t, 1H) 2.00-2.30 (m, 6 H) 1.11-1.48 (m, 6 H).

EJEMPLO 87

2-[3,5-bis(trifluorometil)fenil]-N-[6-[(9aS o 9aR)-hexahidropirazino[2,1-c]

[1,4]Joxazin-8(1H)-il]-4-(2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida

(E87 - Enantiémero 2)

El compuesto del titulo se obtuvo como el enantidmero

etiquetado como 2 a partir de separacion quiral de 2-[3,5-bis(trifluorometil)

fenil]-N-[6-(hexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il)-4-(2-metilfenil)-3-

piridinil]-N,2-dimetilpropanamida (E85), como se describié para 2-[3,5-
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bis(trifluorometil)fenil]-N-[6-[(9aR o 9aS)-hexahidropirazino[2,1-c][1,4]oxazin-
8(1H)-il]-4-(2-metilfenil)-3-piridinil]-N,2-dimetilpropanamida (E86-Enantidmero
1). Se obtuvieron 35 mg del compuesto del titulo, >95.5%e.e., tiempo de

retencion analitico 8.80 min.

5 '"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.87 (s, 1H)
7.64-7.79 (m, 2H) 6.98-7.33 (m, 4 H) 6.64-6.74 (m, 1H) 4.24 (d, 1H) 4.09 (d,
1H) 3.74 (t, 2H) 3.53 (t, 1H) 3.13 (t, 1H) 2.86 (t, 1H) 2.78 (d, 1H) 2.66 (d, 1H)
2.51 (s, 3H) 240 (t, 1H) 2.00-2.30 (m, 6 H) 1.11-1.48 (m, 6 H).

10 EJEMPLQ 88
N-[6-[(3R, 9aR o 9a8S)-8-acetil-3-(hidroximetil)octahidro-2H-pirazino[1,2-a]

pirazin-2-il}-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil)
fenil]-N,2-dimetilpropanamida (E88-Diaesterecisémero 1)
\170
is ENJ\
N CF,
T
HO ril o
F
20 La N-[6-((3R, 9aR o 9aS)-8-acetil-3-{[(1,1-dimetiletil)(dimetil)

silillmetil}octahidro-2H-pirazino[1,2-a]pirazin-2-il)-4-(4-fluoro-2-metilfenil)-3-
piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-dimetilpropanamida (D88, 148 mg)

se disolvié en 6 ml de CH,Cl,. A esta solucién se anadié HCI concentrado (0.3
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ml) a 0°C, y se agitd a temperatura ambiente durante 30 min. El analisis de
UPLC/MS mostrd la conversion completa al producto esperado (pico a 0.70
min, m/z = 710 (M+1), 355.7 ((M+2)/2)). La mezcla de reaccién se purificé por
cartucho de SCX para dar compuesto del titulo como un sélido: 106 mg.

"H RMN (400 MHz, DMSO-ds) & ppm 7.88 (s, 1H) 7.82 (s, 1H)
7.68 (s, 2H) 7.03-7.13 (m, 2H) 6.92-7.01 (m, 1H) 6.63 (s, 1H) 4.40-4.47 (m,
1H) 3.92-4.01 (m, 1H) 3.54-3.65 (m, 2H) 3.51 (dd, 1H) 3.41 (dd, 1H) 3.11 (dd,
1H) 2.72-2.81 (m, 1H) 2.47 (s, 3 H) 2.34-253 (m, 7 H) 2.11 (s, 3 H) 1.94 (s, 3

H) 1.35 (s, 6 H).

EJEMPLO 89

N-[6-[(3R, 9aS o 9aR)-8-acetil-3-(hidroximetil)octahidro-2H-pirazino[1,2-a]

pirazin-2-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-{3,5-bis(trifluorometil)

fenil]-N,2-dimetilpropanamida (E89 - Diaesterecisomero 2}
\fo
[N
N]"\‘ CF,
EN L
P

HO N CF,

I
A una solucién de la N-[6-((3R, 9aS o 9aR)-8-acetil-3-{[(1,1-
dimetiletil)dimetil)sililjmetil}octahidro-2H-pirazino{1,2-alpirazin-2-il)-4-(4-fluoro-

2-metiifenil)-3-piridinil]-2-[3,5-bis(trifluorometil)fenil]-N, 2-dimetilpropanamida



N

302

(D92, 199 mg, 0.242 mmoles) en 8 ml de MeOH se anadieron gota a gota 0.4
ml de HCI concentrado. La reaccién se agité a temperatura ambiente durante
3 hr. El asis de UPLC/MS mostrd conversién al producto esperado (pico a
0.75 min, m/z = 710 (M+1), 355.7 (M+2)/2)). La mezcla de reaccion se purificd
por cartucho de SCX para dar un sélido que se purificd adiciocnalmente por
cromatografia instantanea (silice, diclorometano a diclorometano: (NH3 0.5 M
en MeOH)V 95:5). Se obtuvieron 121.6 mg del compuesto del titulo.

'"H RMN (500 MHz, DMSO-dg) & ppm 8.02 (s, 1H) 7.85 (s, 1H)
7.74 (br. s., 2H) 7.15 (d, 1H) 7.10 (br. s., 2H) 6.61 (br. s., 1H) 4.67-4.73 (m,
1H) 4.33 (t, 1H) 4.22 (br. s., 2H) 3.71-3.87 (m, 2H) 3.37-3.45 (m, 1H) 2.98-3.11
(m, 1H) 2.70-2.85 (m, 2H) 2.53-2.69 (m, 2H) 2.49 (s, 3 H) 2.11 (br. s., 3 H)

2.04-2.24 (m, 2H) 1.99 (s, 3 H) 1.84-1.96 (m, 1H) 1.48 (s, 3 H) 1.33 (s, 3 H).

EJEMPLO 90

2-[3,5-bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil)- 6-[(7TR, 9aR o

9a8)-7-metilhexahidropirazino[2,1-c][1,4]oxazin-8(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E90 — Diaestereoisomero 1)

O

[Nj\ CF,
N
k, Mo
) 7 ; CF,

A una solucion de (7R, 9aR o 9aS)-7-metiloctahidropirazino[2,1-
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c][1.4]oxazina (D94, 50 mg, 0.32 mmoles) en 2.1 ml de tolueno se afadio 2-
[3,5-bis(trifluorometil)fenil}-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida [WO 2005/002577] (131 mg, 0.246 mmoles), bis-tri-ter-
butilfosfinopaladio (25 mg, 0.0492 mmoles), cloruro de hexadeciitrimetilamonio
(16 pl de una solucién acuosa al 25%) y, por ultimo, solucion de hidréxido de
sodio (29.5 pl de una solucién acuosa al 50%). La solucion se desgasificd
mediante tres ciclos de congelamiento-bombeo-descongelamiento, después
se agitd a 90°C durante 2 hr. Se verificd por UPLC/MS, que mostro picos para
el productc esperado a 0.75 min. (m/z = 653 (M+1), 327 (M+2)/2). La solucion
se diluyd con EtOAc, se extrajo con NaHCO; saturado y se secd (Na,SOy). El
producto se aislo por cromatografia instantanea (ciclohexano: EtOAc 70:30 a
0:100, después a EtOAc:MeOH 95:5), obteniendo 74 mg del compuesto del
titulo.

CLAR: Pico a 5.30 min, 98% de pureza (UV).

'H RMN (500 MHz, DMSO-ds) 5 ppm 8.03 (s, 1H) 8.01 (s, 1H)
7.74 (br.s., 2H) 7.15 (d, 1H) 7.10 (br. s., 2H) 6.77 (s, 1H) 3.72 (br. s., 1H) 3.65
(d, 1H) 3.55-3.62 (m, 1H) 3.53 (t, 1H) 3.37-3.48 (m, 1H) 3.20 (t, 1H) 2.94-3.01
(m, 1H) 2.77-2.91 (m, 1H) 2.64 (d, 1H) 2.59 (br. s., 3 H) 2.40-2.46 (m, 1H)
2.30-2.38 (m, 1H) 2.08 (s, 3 H) 2.03-2.13 (m, 1H) 1.33 (s, 3 H) 1.13 (br. s.,

BH).
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EJEMPLO 91

2-[3.5-bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(7R, 9aS o

9aR)-7-metilhexahidropirazino[2.1-c][1,4]Joxazin-8(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E91 - Diaestereoisémero 2)

Eo

Nj\ CF,
N |N\ o
) 7 i CF,

A una solucién de (7R, 9a$S o 9aR)-7-metiloctahidropirazino[2,1-

c)[1.4)Joxazina (D95, 28 mg, 0.18 mmoles) en 1.2 ml de tolueno se anadid 2-
[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)- 3-piridinil]-N, 2-
dimetilpropanamida [WO 2005/002577] (73.5 mg, 0.138 mmoles), bis-tri-ter-
butilfosfinopaladio (14 mg, 0.028 mmcoles), cloruro de hexadeciltrimetilamonio
(9 ul de una solucién acuosa al 25%) vy, por ultimo, solucién de hidréxido de
sodio (16.5 pl de una solucién acuosa al 50%). La solucion se desgasificd
mediante tres ciclos de congelamiento-bombeco-descongelamiento, después
se agitd a 90°C durante 2 hr. Se verifico por UPLC/MS, que mostré picos para
el producto esperado a 0.78 min. (m/z = 653 (M+1), 327 (M+2)/2). La solucion
se diluyd con EtOAc, se extrajo con NaHCOs; saturado y se seco (NaS0,). El
producto se aislo por cromatografia instantanea (ciclohexano:EtOAc 100:30 a
0:100), obteniendo 49.6 mg del compuesto del titulo.

CLAR: Pico a 5.35 min, 98% de pureza (UV).

612
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'H RMN (500 MHz, DMSO-ds) 8 ppm 8.02 (s, 1H) 7.87 (s, 1H)
7.74 (br. s., 2H) 7.14 (d, 1H) 7.10 (br. s., 2H) 6.60 (br. s., 1H) 4.49 (br. 5., 1H)
3.89-4.01 (m, 1H) 3.70-3.80 (m, 2H) 3.55 (t, 1H) 3.17 (t, 1H) 2.59-2.69 (m, 2H)
2.54 (br. s., 3 H) 2.25-2.38 (m, 1H) 2.23 (br. s., 3 H) 2.00-2.19 (m, 3 H) 1.34

(br.s., 3H) 1.16 (br. s., 3H) 1.14 (d, 3 H).

EJEMPLO 92

N-[6-[(7R)-8-acetil-7-(hidroximetil)octahidro-2H-pirazin[1,2-a]pirazin-2-il]-

4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil}fenil]-N,2-

dimetilpropanamida (E92)

A una solucidon de acetato de {(3R)-2-acetil-8-[5-[{2-[3,5-
bis(trifluorometil)fenil]-2-metilpropanocil}(metil)amino]-4-(4-fluoro-2-metilfenil)-2-
piridinil] octahidro-2H-pirazino[1,2-a]pirazin-3-ilimetilo (D97, 27 mg, 0.0472
mmoles) en 2 ml de THF y 0.5 ml de agua se afiadi® NaOH 1 M (1 ml) y la
soluciéon resultante se agito a temperatura ambiente durante 30 min. Se
verifico por UPLC/MS, que mostré un pico para el producto esperado a 0.76

min. (mfz = 710 (M+1), 355 (M+2)/2). El compuesto objetivo se aisldé por SCX,
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obteniendo 21 mg del compuesto del titu‘lo.

"H RMN (500 MHz, DMSO-ds) & ppm 8.01 (s, 1H) 7.88 (s, 1H)
7.63-7.79 (m, 2H) 6.99-7.18 (m, 3 H) 6.76 (s, 1H) 4.84 (t, 1H) 4.13-4.42 (m, 3
H) 3.78-3.91 (m, 1H) 3.63-3.77 (m, 1H) 3.51-3.65 (m, 1H) 2.72-2.95 (m, 2H)
2.49 (s, 3 H)2.08(s,3H)2.03 (s, 3H)1.90-2.67 (m, 6 H) 1.33 (s, 6 H)

Relacion de diaestereoisémeros 1y 2 no determinada.

EJEMPLO 93

N-[6-[(3R. 9aR o 9aS)-8-acetil-3-metiloctahidro-2H-pirazino[1,2-a]pirazin-

2-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis(trifluorometil)fenil]-N,2-

dimetilpropanamida (E93 - Diaesterecisomero 1)

0
Ef
Njﬂ CF,
NNy
|

O

CH, = T CF,

£

A una solucion de (7R, SaR o 9aS)-2-acetil-7-metiloctahidro-2H-
pirazin[1,2-a]pirazina (D100, 50 mg, 0.253 mmoles) en 1.1 ml de tolueno se
anadio 2-[3,5-bis(trifluorometil}fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-
piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (1126 mg, 0.211
mmoles), bis-tri-ter-butilfosfinopaladio (27 mg, 0.053 mmoles), clorurc de

hexadeciltrimetilamonio (14 pl de una solucion acuosa al 25%) y, por ultimo,
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solucién de hidréxido de sodio (25 pl de una solucion acuosa al 50%). La
solucién se desgasificd mediante tres ciclos de congelamiento-bombeo-
descongelamiento, después se agité a 90°C durante 2.5 hr. Se verifico por
CLAR/EM, gque mostré un pico para el producto esperado a 2.07 min. (m/z =
694 (M+1)). La solucion se diluyd con EtOAc, se extrajo con NaHCO; saturado
y se seco (Na,SO,). El producto se aislé por cromatografia instantanea
(EtOAc a EtOAc:MeOH 90:10), obteniendo 138 mg del compuesto del titulo.

0.A. CLAR: pico a 5.20 min, 97% de pureza (UV).

"H RMN (500 MHz, DMSO-ds) & ppm 8.03 (s, 1H) 7.98 (s, 1H)
7.75 (br. s., 2H) 7.16 (d, 1H) 7.10 (br. s., 2H) 6.76 (s, 1H) 4.16 (d, 1H) 3.82-
3.95 (m, 1H) 3.61 (t, 1H) 3.48 (br. s., 1H) 3.14-3.26 (m, 1H) 2.85-3.10 (m, 2H)
2.64-2.82 (m, 1H) 2.50 (br. s., 3 H} 2.43-2.61 (m, 1H) 2.16-2.40 (m, 2H) 2.05-

2.18 (m, 4 H) 1.97 (s, 3H) 1.48 (br. 5., 3H) 1.34 (br. s., 3H) 1.15 (d, 3 H).

EJEMPLO 94

N-[6-[(3R, 9aS o 9aR)-8-acetil-3-metiloctahidro-2H-pirazino[1,2-a]pirazin-

2-il1-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis{trifluorometil)fenil]-N,2-

dimetilpropanamida (E94 - Diaestereocisomero 2)

\’TO
!

JN\ 0
» N b CF,
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A una solucién de (7R, 9aR o 9aS)-2-acetil-7-metiloctahidro-2H-
pirazin[1,2-alpirazina y (7R, 9aS o 9aR)-2-acetil-7-metiloctahidro-2H-
pirazin[1,2-alpirazina (D100 mas D101, 75 mg, 0.38 mmoles) en 1.1 ml de
tolueno se anadid 2-[3,5-bis(thflucrometil)fenil}-N-[6-cloro-4-(4-fluoro-2-
metilfenil)-3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (169 mag,
0.317 mmoles), bis-tri-ter-butilfosfinopaladio (40.5 mg, 0.079 mmoles), cloruro
de hexadeciltrimetilamonio (20 uyl de una solucidn acuosa al 25%) vy, por
ultimo, solucion de hidréxido de sodio (38 pl de una solucién acuosa al 50%).
La solucion se desgasificé mediante tres ciclos de congelamiento-bombeo-
descongelamiento, se agitdé a 90°C durante 6.5 hr. Se verificd por CLAR/EM,
gue mostro picos para los productos esperados a 1.98 y 2.28 min. {(m/z = 694
(M+1)). La solucion se diluyé con EtOAc, se extrajo con NaHCO; saturado y
se secd (Na,SO,). El producto se aislé por cromatografia instantanea
(diclorometano a diclorometano:MeOH 90:10). Se obtuvieron 32.4 mg del
compuesto del titulo.

O.A. CLAR: pico a 5.25 min, 95% de pureza (UV).

'H RMN (500 MHz, DMSO-dg) & ppm 8.02 (s, 1H) 7.88 (s, 1H)
7.74 (br. s, 2H) 7.15 (d, 1H) 7.10 (br. s., 2H) 6.61 (br. s., 1H) 4.52 (br. s., 1H)
4.34 (t, 1H) 4.08 (br. s., 1H) 3.81 (dd, 1H) 3.28-3.35 (m, 1H) 2.85 (t, 1H) 2.59-
2.78 (m, 3 H) 2.50 (br. s., 3 H) 2.10-2.38 (m, 2H) 2.10 (br. s., 3 H) 1.99 (s, 3 H)

1.77-1.96 (m, 1H) 1.48 (br. s., 3 H) 1.33 (br. 5., 3 H) 1.16 (d, 3 H).



EJEMPLO 95 y 96

2-[3,5-bis(trifluorometilifenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(4S 0 4R, BaR)-

4-(hidroximetil}jhexahidropirrolo[1,2-a]pirazin-2(1H}-il}-3-piridinil}-N,2-

dimetilpropanamida (E95 - Diaestereoisdémero 1) 2-[3,5-bis(trifluorometil)

5 fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(4R o 45, 8aR)-4-(hidroximetil)

hexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E96 - Diaestereoisémero 2)

[0 N CF

A una solucion de (8aR)-octahidropirrolo[1,2-a]pirazin-4-ilmetanol
(D112, 73 mg, 0.468 mmoles) y 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-
13 quoro-2—metiIfenil)-3—piridiniI]-N,2—dimeti‘|propanamida [WO 2005/002577] (124
mg, 0.234 mmoles) en DMSO (0.75 ml) se afiadié K,CO; (96 mg, 0.702
mmoles) y la mezcla de reaccidn se agitd durante 36 hr a 120/150°C.
Los dos diaestereocisomeros se aislaron después de purificacion
por SCX y por cromatografia (silice, CH.,Cl,:MeOH 98:2).

20 E95- Diaestereocisomero 1 (40 mq)

EM: m/z= 653 (M+1) y 327 (M/2+1)
CLAR: pico a t=5.22 min

'H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.88 (s, 1H)
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7.73 (br. s., 2H) 7.14 (d, 1H) 7.10 (br. s., 2H) 6.63 (br. s., 1H) 4.62 (s, 1H)
4.32-4.44 (m, 2H) 3.57-3.66 (m, 1H) 3.30-3.36 (m, 2H) 3.11-3.20 (m, 1H) 2.48
(s, 3 H) 2.41-2.58 (m, 2H) 2.24 (br. s., 1H) 2.15 (s, 3 H) 2.10 (br. s., 1H) 1.73-
1.83 (m, 1H) 1.60-1.70 (m, 4 H) 1.33 (s, 3 H) 1.10-1.54 (m, 2H)

E96- Diaestereocisémero 2 (33 mqg)

EM: m/z= 653 (M+1) y 327 (M/,+1)

CLAR: pico at=5.152 min

'H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.84 (s, 1H)
7.73 (br. s., 2H) 7.14 (d, 1H) 7.10 (br. s., 2H) 6.51 (s, 1H) 4.48-4.57 (m, 1H)
3.88-3.98 (m, 1H) 3.48-3.61 (m, 3 H) 3.33-3.37 {m, 1H) 3.06-3.18 (m, 1H)
2.81-2.94 (m, 3 H) 2.68-2.76 (m, 1H) 2.49 (s, 3 H) 2.11 (s, 3 H) 1.79-1.90 (m,

1H) 1.70-1.79 (m, 1H) 1.56-1.69 (m, 1H) 1.33 (s, 6 H) 1.23-1.41 (m, 1H).



>
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EJEMPLO 97 y 98

2-[3.5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil})-6-[(4S o 4R, 8aS)-

4-(hidroximetil)hexahidropirrolo[1,2-alpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetiipropanamida (E97 - Diaestereocisémero 1)} 2-[3,5-bis

{trifluorometil)fenil}-N-{4-(4-fluoro-2-metilfenil)-6-[(4R o 4S, 8aS}-4-

{hidroximetil)hexahidropirrolo[1.2-a]lpirazin-2(1H)-il]-3-piridinil}-N,2-

dimetilpropanamida (E98 - Diaestereoisémero 2)

N CF,

A 2-[3,5-bis(trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-
3-piridinil]-N,2-dimetilpropanamida [WO 2005/002577] (375 magq, 6.705
mmoles) y K,COs (389 mg) se afiadié una solucion de (8aS)-octahidropirrolo
[1,2-a]pirazin-4-ilmetanol (D117, 220 mg, 1.41 mmoles) en DMSO (2.3 ml) y la
mezcla de reaccién se agité durante 30 hr a 150°C.

Los dos diaestereoisdomeros se aislaron después de purificacién
por SCX y ademas por cromatografia (cartucho de silice, CH,Cl,:MeQOH 98:2).

E97- Diaestereocisémero 1 (150 mq):

EM: m/z= 653 (M+1) y 327 (M/3+1)
CLAR: pico a t=5.18 min

UPLC/MS: m/z= 653 (M+1) y 327 (M+1) a t=0.70 min



wh

'H RMN (500 MHz, DMSO-ds) § ppm 8.02 (s, 1H) 7.88 (s, 1H)
7.73 (or. s., 2H) 7.14 (d, 1H) 7.10 (br. s., 2H) 6.63 (br. s., 1H) 4.62 (s, 1H)
4.32-4.44 (m, 2H) 3.57-3.66 (m, 1H) 3.30-3.36 (m, 2H) 3.11-3.20 (m, 1H) 2.48
(s, 3 H) 2.41-2.58 (m, 2H) 2.24 (br. s., 1H) 2.15 (s, 3 H) 2.10 (br. s., 1H) 1.73-
1.83 (m, 1H) 1.60-1.70 (m, 4 H) 1.33 (s, 3 H) 1.10-1.54 (m, 2H)

E98- Diaestereocisomero 2 (75 mg):

EM: m/z= 653 (M+1) y 327 (M/p+1)

CLAR: pico a t=5.15 min

UPLC/MS: m/z= 653 (M+1) y 327 (M/,+1) a t=0.72 min

'"H RMN (500 MHz, DMSO-ds) & ppm 8.02 (s, 1H) 7.84 (s, 1H)
7.73 (br. s., 2H) 7.14 (d, 1H) 7.10 (br. s 2H) 6.51 (s, 1H) 4.48-4.57 (m, 1H)
3.88-3.98 (m, 1H) 3.48-3.61 (m, 3 H) 3.33-3.37 (m, 1H) 3.06-3.18 (m, 1H)
2.81-2.94 (m, 3 H) 2.68-2.76 (m, 1H) 2.49 (s, 3 H) 2.11 (s, 3 H) 1.79-1.90 (m,

1H) 1.70-1.79 (m, 1H) 1.56-1.69 (m, 1H) 1.33 (s, 6 H) 1.23-1.41 (m, 1H).
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EJEMPLO 99

2-[3,5-bis(trifluorometil)fenil]-N-{4-{4-fluoro-2-metilfenil)-6-[{7TR, 9aR o

9aS)-7-(hidroximetil)-2,2-dioxidohexahidropirazino][2,1-c][1,4]tiazin-8(1H)-

il]-3-piridinil}-N,2-dimetilpropanamida (E99- Diaestereocisomero 1)

0, .0
Es
Njﬁ CF,
K/rN Ny
|

O

HO 7N CF,

l
10 F
A una solucion de 2-[3,5-bis(trifluorometi‘l)feni|]-N-[6-[(?'R, 9aR o
9aS)-7-({[(1,1-dimetiletil)(dimetil)sililjoxi}metil)-2,2-dioxidohexahidropirazino
[2,1-c][1,4]tiazin-8(1H)-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (D124, 201 mg, 0.24 mmoles) en metanol (8 ml), enfriada
15 a 0°C, se anadid HCI 12 N gota a gota (0.47 ml). La mezcla de reaccion se
agito a temperatura ambiente durante 1 hr, después se purificé por cartucho
de SCX. Las fracciones eluidas con amaniaco metandlico 2M se combinaron y
se evaporaron a sequedad para dar el compuesto del titulo como un sélido
blanco (155 mg, rendimiento =90%).
20 CLAR: pico a t=5.65 min
CLAR/EM: m/z= 717 (M+1) a t=2.88 min
"H RMN (500 MHz, DMSO-ds) & ppm 7.95-8.10 (m, 1H) 7.80-7.93

(m, 1H) 7.59-7.81 (m, 2H) 6.86-7.24 (m, 3 H) 6.49-6.76 (m, 1H) 4.63-4.79 (m,



1H) 3.94-4.42 (m, 2H) 3.55-3.84 (m, 1H) 2.86-3.52 (m, 7 H) 1.00-2.83 (m, 16

H).

EJEMPLO 100

3 2-13,5-bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(7R, 9aS o

9aR)-7-(hidroximetil)-2,2-dioxidohexahidropirazino[2,1-c][1.4]tiazin-8(1H)-

il]-3-piridinil}-N,2-dimetilpropanamida (E100- Diaestereocisémero 2)

o, ,0
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Nk CF,
ng g

HO - T CF,

A una solucion de 2-[3,5-bis(trifluorometil)fenil]-N-[6-[(7R, 9aS o

15 9aR)-7-({[(1,1-dimetiletil){(dimetil)sililJoxi}metil)-2,2-dioxidohexahidropirazino
(2,1-¢][1,4]tiazin-8(1H)-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida (D125, 127.4 mg, 0.153 mmoles) en metanol (5 ml),
enfriada a 0°C, se afiadié gota a gota HCI| 12 N (0.3 ml). La mezcla de
reaccidn se agitd a temperatura ambiente durante 2 hr,después se purificé por

20 cartucho de SCX. Las fracciones eluidas con amoniaco metandlico 2M se
combinaron y se evaporaron a sequedad para dar el compuesto del titulo
como un sélido blanco (104 mg, rendimiento =95%).

CLAR: pico a t=5.54 min

el
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CLAR/EM: m/z= 717 (M+1) a t=2.91 min

'H RMN (500 MHz, DMSO-ds) & ppm 8.01 (s, 1H) 7.85 (s, 1H)
7.63-7.81 (m, 2H) 7.16 (d, 1H) 7.03-7.17 (m, 2H) 6.67 (s, 1H) 4.71 (t, 1H) 4.19-
4.36 (M, 1H) 4.02-4.19 (m, 1H) 3.65-3.80 (m, 1H) 3.36-3.53 (m, 1H) 3.15-3.36

(m, 4 H) 3.10 {(d, 1H) 2.86-3.01 (m, 1H) 2.72-2.84 (m, 1H} 2.65 (d, 1H) 1.10-

h

2.56 (m, 14 H).

EJEMPLO 101

2-[3.5-bis(trifluorometil)fenil]-N-{4-(4-fluoro-2-metilfenil}-6-[(7R, 9aR o

10 9a8)-7-[(metiloxi)metil]-2,2-dioxidohexahidropirazino[2,1-c][1.4]tiazin-

8(1 H)-il]-3-piridinil}-N,2-dimetilpropanamida (E101- Diaestereoisémero 1)

Lk

15 o N CF,

A una solucién de 2-[3,5-bis(trifluorometit)fenil]-N-{4-(4-fluoro-2-

metilfenil)-6-[{7R, 9aR o 9aS)-7-(hidroximetil)-2,2-dioxidohexahidropirazino

20 [2,1-c][1,4)tiazin-8(1H)-il]-3-piridinil}-N,2-dimetilpropanamida  (E99, 15 mg,
0.021 mmoles) en THF (1 ml) se afadio, bajo N, a t.a., NaH al 60% (1 mg,
0.023 mmoles) y la mezcla de reaccion se agitd durante 30 min. Después, se

afadido Mel (2 ul, 0.021 mmoles) y la mezcla de reaccién se agitd durante 6 hr.
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Durante este tiempo de reaccién, cantidades adicionales de NaH (2 mg, 0.046
mmoles) y Mel (4 pl, 0.042 mmoles) se anadiercn en porciones.

Se afnadid agua a la mezcla de reaccion y la fase acuosa se
extrajo con EtOAc (3X). Las fases organicas combinadas se secaron y se
evaporaron a sequedad. El crudo se purificé dos veces por cromatografia
(silice, CH.CI;:MeOH 1:0 a 8:2 la 1a. vez y CH;Cl;:MeOH 1:0 a 9:1 la 2a. vez)
para dar el compuesto del titulo (12.4 mg, rendimiento =81 %)

EM: m/z= 731 (M+1); 753 (M+Na); 366 ("/,+1)

'"H RMN (500 MHz, DMSO-ds) & ppm 8.01 (s, 1H) 7.87 (s, 1H)
7.63-7.81 (m, 2H) 7.15 (d, 1H) 7.02-7.19 (m, 2H) 6.66 (s, 1H) 4.44-4.77 (m,
1H) 3.99-4.27 (m, 1H) 3.67 (t, 1H) 3.37-3.50 (m, 1H) 3.23 (s, 3 H) 2.91-3.39
(m, 7 H) 2.68-2.85 (m, 1H) 2.51 (s, 3 H) 2.40-2.66 (m, 1H) 2.11-2.29 (m, 1H)

2.11 (s, 3 H) 1.49 (s, 3 H) 1.34 (s, 3 H).

EJEMPLO 102

2-[3,5-bis(trifluorometil)fenil]-N-[6-[(7 S, 9aS)-7-(fluorometil)

hexahidropirazinof2,1-cl{1,4]oxazin-8(1H)-il]-4-(4-fluoro-2-metilfenil)-3-

piridinill-N,2-dimetilpropanamida (E102)

0]

(&

Njﬁ CF
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A una solucién de (7S,9aS)-7-(fluorometil)octahidropirazino[2,1-
c][1,4loxazina (D129, 14.9 mg, 0.086 mmoles) en tolueno -(1 ml) se afadid
bajo N3, a t.a., 2-cloropiridina (35 mg, 0.066 mmoles) y después cloruro de
hexadeciltrimetilamonio (4 ul de una solucidon acuosa al 25%), bis-tri-ter-
butilfosfinopaladio (7 mg), y solucién de hidréxido de sodio (8 pl de una
soluciéon acuosa al 50%). La mezcla de reaccion se desgasifico por ciclos de
congelamiento-bombeo-descongelamiento y después se agitd a 90°C durante
1 hr. EtOAc y NaHCOQ3 se afiadieron a la mezcla de reaccion, las dos fases se
separaron y la fase acuosa se extrajo con EtOAc (3X). Las fases organicas
combinadas se secaron (Na;SQ,) vy se evaporaron a sequedad. El crudo se
purificd por cromatografia (silice, ciclohexano:EtOAc 7:3 a 0:1) para dar el
compuesto del titulo como una espuma pardusca (30 mg, rendimiento = 68%).

UPLC/MS: m/z= 671.(M+1) a t=0.93 min

"H RMN (500 MHz, DMSO-ds) 8 ppm 8.01 (s, 1H) 7.88 (s, 1H)
7.60-7.80 (m, 2H) 6.99-7.23 (m, 3 H) 6.69 (s, 1H) 4.66-4.89 (m, 1H) 4.56-4.73
(m, 1H) 3.96-4.08 (m, 1H) 3.67-3.79 (m, 2H) 3.54 (t, 1H) 3.14 (t, 1H) 2.89 (d,
1H) 2.49-2.69 (m, 1H) 2.50 (s, 3 H) 2.04-2.38 {m, 2H) 2.09 (s, 3 H) 1.53-1.74

(m, 1H) 1.34 (s, 6 H) 1.11-1.46 (m, 1H) 1.03-1.43 (m, 1H).
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EJEMPLO 103

HCI: Clorhidrato de N-[6-](9aR o 9aS)-8-acetiloctahidro-2H-pirazin[1,2-

alpirazin-2-il]-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[3,5-bis{trifluorometil)

fenil]-N,2-dimetilpropanamida (E103 - Enantiomero 2)
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Nj\‘ CF,
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F

A una solucién de N-[6-(8-acetiloctahidro-2H-pirazino[1,2-
alpirazin-2-il)-4-(4-fluoro-2-metilfenil)-3-piridinil]-2-[ 3,5-bis(trifluorometil)fenil)-
N,2-dimetilpropanamida, enantiomero 2 (E72, 19 mg, muestra de una
preparacion diferente que tiene caracteristicas analiticas comparables a la
reportada) en éter dietilico a 0°C se afnadieron 33.5 pl de una solucién HCI 1M
en éter dietilico. La solucién se agitd durante 10 minutos y el solvente se
removio bajo una corriente de nitrégeno. El residuo se trituré con éter dietilico
y pentano y se recogi¢ por filtracion. Se obtuvieron 20 mg del compuesto
objetivo.

'H RMN (500 MHz, DMSO-ds) & ppm 10.27-10.61 (m, 1H) 8.04
(s, 1H) 7.94 (s, 1H) 7.62-7.81 (m, 2H) 7.17 (d, 1H) 7.04-7.16 (m, 2H) 6.86 (s,
1H) 4.44-4.76 (m, 3 H) 3.97-4.26 (m, 1H) 2.73-3.91 (m, 7 H) 2.48 (s, 3 H) 2.09-

2.54 (m, 2H) 2.11 (s, 3H) 2.05 (s, 3 H) 1.49 (s, 3 H) 1.38 (s, 3 H).
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EJEMPLO 104

2-[3,5-bis(trifluorometil}fenil]-N-{4-(4-fluoro-2-metilfenil)-6-[(7R, 9aR)-7-

(hidroximetil)hexahidropirazino[2,1-c}[1,4]Joxazin-8(1H}-il]-3-piridinil}-N,2-

dimetilpropanamida (E104)

n

(7R, 9aR)-7-({[(1,1-dimetiletil)(dimetil)sililJoxi}metil)octahidro-
pirazino[2,1-c][1,4]oxazina (D132, 85 mg, 0.287 mmoles) se disolvié en 1 ml
de tolueno agitando a temperatura ambiente. Se afadié 1 ml adicional de
tolueno para obtener disolucion completa. Se anadid una muestra de 2-[3,5-
bis{trifluorometil)fenil]-N-[6-cloro-4-(4-fluoro-2-metilfenil)-3-piridinil]-N, 2-
dimetilpropanamida [WO 2005/002577] (143 mg, 0.268 mmoles), seguido por
una solucién de 2-diciclohexilfosfino-2'-(N,N-dimetilamino)bifenilo (ligando} (13
mg, 0.033 mmoles) y Pd(dba),; (8 mg, 0.014 mmoles) en 1 ml de tolueno. Se
anadio fer-butoxido de potasio (39 mg, 0.406 mmoles) y el recipiente de
reaccion se cerro, se evacud y se volvio a llenar con argon. La mezcla se hizo
reaccionar bajo irradiacién de microondas a 140°C durante 15 min y después
durante 30 min adicionales. La mezcla se diluyd con 30 ml de EtOAc y se

extrajo con NaHCO3 saturado, se secd (NaxSO,) y el solvente se removid. El
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producto se purificd por cromategrafia instantanea: silice, ciclohexano:EtOAc
100:0 a 80:20. Se obtuvo una muestra parcialmente purificada: analizada por
UPLC/MS (pureza: 24% por rastreo con UV, 58% por rastreo con EM), se usé
directamente en el paso de desproteccion.

UPLC/MS: pico a 1.21 min, m/z= 783 (M+1), 392 (M+2/2).

El intermediario (55 mg) se disolvié en 2 ml de metanol y se
anadic 0.1 m! de HC| concentrado. La solucién se agitd a temperatura
ambiente durante 1 hr. Se cargd sobre un cartucho de SCX, se lavé con
MeOH, y el producto se eluyé con amoniaco 1M en MeOH. El analisis de
UPLC/MS mostré el pico de producto esperado a 0.75 min (m/z= 669, M+1;
335, (M+2)/2). Este se purificd adicionalmente por cromatografia instantanea
(silice, ciclohexano EtOAc 50:50 a 0:100). Se obtuvieron 12 mg.

'H RMN (500 MHz, DMSO-d5) & ppm 8.02 (s, 1H) 7.84 (s, 1H)
7.74 (br. s., 2H) 7.15 (d, 1H) 7.10 (br. s., 2H) 6.60 (s, 1H) 4.65-4.75 (m, 1H)
422 (br. s., 1H) 4.08 (br. s., 1H) 3.68-3.80 (m, 3 H) 3.53 (t, 1H) 3.34-3.43 (m,
1H) 3.14 (t, 1H) 3.01 (d, 1H) 2.63 (d, 1H) 2.48 (s, 3 H) 2.17 (s, 3 H) 2.00-2.29

(m, 4 H) 1.46 (s, 3 H) 1.34 (s, 3 H).

Datos bioldqicos

Los compuestos de la invencion se pueden probar para actividad

bioldgica in vitro de conformidad con las siguientes pruebas:
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Medicion de afinidad de unién de NK

La afinidad de union de NK de los compuestos en la invencidn se
determind usando la siguiente prueba de proximidad de escintilacion (SPA)
(véase H. M. Sarau et al, J. Pharmacol. Experimental Therapeutics 1997,
281.(3), 1303-1311;, H. M. Sarau et al, J. Pharmacol. Experimental
Therapeutics 2000, 295(1 ), 373-381; G. A. M. Giardina et al J.Med.Chem
1999, 42, 1053-1065). '*°|-Sustancia P, '°I-NKA y '#|-[MePhe7]-NKB se
usaron en SPA de union de receptor NK1, NK2 y NK3, respectivamente.
Esferas de poliestireno Leadseeker WGA-SPA (Amersham Biosciences) se
mezclaron con membrana plasmatica preparada a partir de lineas celulares de
CHO que expresaban NK1, NK2 o NK3 en una relacion de esfera/membrana
de 20:1 (p/p) en un regulador de pH de prueba (75 mM Tris pH 7.8, 75mM
NaCl, 4 mM MnClz, 1 mM EDTA, 0.05% Chaps, 1 mM PMSF). La mezcla se
puso sobre hielo durante 20 minutos para permitir la formacién de complejo de
membrana/esfera antes de que BSA se anadiera a una concentracion final de
1%. Después de otros 20 minutos de incubacidén sobre hielo, el complejo de
esfera/membrana se lavé dos veces y se suspendié en un regulador de pH de
prueba. Ligandos '**l-marcados se afiadieron después al complejo de
esfera/membrana. 10 ul de la mezcla resultante se suministraron después en
cada pozo de una placa de 384 pozos Greiner de volumen bajo con 100 nl de
compuesto pre-suministrade en 100% de DMSO. Las placas despues se
sellaron y se hicieron girar por pulsos a 1100 rpm. Después de 2-3 horas de

incubacion a temperatura ambiente con agitacion, las placas se hicieron girar
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durante 2 min a 1100 rpm y se midieron en un formador de imagenes Viewlux
(PerkinElmer) durante 5 minutos con un filtro de 618-nin. La inhibicidn de
unién de ligando radioactivo a su receptor respectivo se midio por la reduccion
de signal. pK; se calculé usando K4 de cada ligando radioactivo determinado

en un experimento separado.

Medicién de afinidad funcional de NK

Prueba de movilizacion de calcio en (FLIPR): receptores de NK

expresados por Bacman

Los compuestos de la invencién se caracterizaron ademas en
una prueba funcional con el uso de tecnologia FLIPR para |la determinacion de
su efecto para inhibir la liberacion de calcio intracelular inducida por
interaccion de receptores de NK con sus ligandos en perspectiva. Células
U20S humanas transitoriamente transducidas con virus BacMan
recombinante que expresaba receptores de NK1, NK2 y NK3 se usaron en los
estudios (véase J. P. Condreay et al, Proc. Natl. Acad. Sci. USA 1999, 96(1):
127-132). En breve, las células U20S se cosecharon de matraces con cultivo
de tejido, se re-suspendieron a una densidad de células de 200-300K/ml y se
mezclaron con virus de BacMan recombinante que portaba el gen NKR en una
relacion de virus/célula de 1% (v/v). 10K-156K células/pozo se sembraron
después en placa de 384 pozos Greiner bic-one en un medio de cultivo
(DMEM con 10% de FBS), se incubaron durante la noche en CO; a 37°C.

Después de aspirar el medio, las células se cargaron 18-24 hr mas tarde con
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colorante de calcio 3 como indicador de calcio citoplasmico (Molecular
Devices Co.) en 30ul/pozo de regulador de pH (sales balanceadas de Hank
con 20 mM Hepes) y se incubaron en CO, a 37°C durante 60 minutos. 10
ul/pozo de regulador de pH de prueba (sales balanceadas de Hank con 20
mM de Hepes) que contenian diferentes concentraciones de compuestos se
afiadieron a las células durante 30 minutos de incubacion a 37°C. Finalmente,
10 ul/pozo de |igan<_:ios NKR en regulador de pH de prueba que contenia 0.1%
de BSA se afnadid a las células y la sefal de fluorescencia se leyé en un
sistema FLIPR. Los péptidos de sustancia P, NKA y NKB se usaron como los
ligandos para receptor de NK1, NK2 y NK3, respectivamente. Los valores de
CI150 de cada compuesto fueron determinados por una curva de inhibiciéon de
dilucion de 3 veces de 11 puntos. La potencia de cada antagonista (fpK;) se
calculd a partir de plC50 por la ecuacion de Cheng-Prusoff mediante el uso de

EC50 de ligando determinada en un experimento separado.

Medicion de afinidad funcional de NK3

Prueba de movilizacion de calcio en (FLIPR): receptores de NK

establemente expresados

Receptores de neuroquinina 3 (NKj3) clonados humanos
establemente expresados en células de rifién embrionaric humano (HEK 293)
se mantuvieron en un medio esenciai minimo (MEM, 31095-029 Invitrogen
Life Technologies, Paisley, UK) complementado con 5% de suero de bovino

fetal, 1% de L-glutamina y 400-500 pg de geneticina y fueron sub-cultivados |
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con el uso de Accutase (PAA Labs, Austria). Las células se mantuvieron a
37°C, 5% de CO,/O, en una incubadora humidificada. Los cambios en Ca®*
intracelular se determinaron con el uso de un lector de placa de formacién de
imagen por fluorescencia (FLIPR) (Molecular Devices, Sunnyvale CA, E.UA)
por un método similar | descrito por Jerman et al, (2001 ). Células HEK 293
que expresaban establemente el receptor de NK3 humano se sembraron en
placas de 96 pozos revestidos con poli-d-lisina de base clara con pared negra
(Costar, R.U.) a una densidad de 25,000 células por pozo incubado durante la
noche. Las células se incubaron (37°C durante 60 min) con calcio mas
reactivo (Molecular Devices) en regulador de pH Tyrodes (NaCl, 145 mM; KClI,
2.5 mM; HEPES, 10 mM; glucosa, 10 mM; MgCl,, 1.2 mM; CaClz, 1.5 mM)
que contenia probenecid (2.5 mM), antes de la incubacién (30 min a 37°C)
con ya sea con regulador de pH o antagonista (50 pl). Las placas se colocaron |
después sobre el FLIPR y 50 yl de NKB se anadieron (10 pM - 1 yM de
concentracion final) y los cambios en fluorescencia se monitorearon. Los
cambios pico en fluorescencia ocurrieron dentro de los primeros 5 segundos y
se reportaron después de sustraccion de linea basal. Las curvas de
concentracidn-respuesta se analizaron con el uso de una ecuacién logistica
de 4 paréhwetros (GraphPad Prism, GraphPad Software Inc.) para obtener
valores de PECsq (-log ECso), los valores de pA; se obtuvieron por analisis de
Schild. Los datos son de la media + media del error estandar de tres

experimentos separados.
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Prueba de acumulacion de fosfatos de inositol [°H}

La acumulacion de fosfatos de inositol [°H] se midié con el uso
de la metodologia de Brandish et al, (2003). En breve, cél-u1as de
osteosarcoma humanas (células U-20S) se cultivaron en medio de Tagie
modificado por Dulbecco (DMEM) con 10% de suero de ternera fetal. Las
células se mantuvieron a 5% de CO,/O; en una incubadora humidificada a
37°C. Todos los reactivos de cultivo de células se obtuvieron de Invitrogen,
Paisley, R.U. Las ceélulas U-20S se hicieron crecer a confluencia, se
cosecharon y se suspendieron en un medio de crecimiento a una densidad de
250000 células por ml. Virus bacman de NK; humano se afadierocn a una
concentracién de 50 unidades formadoras de placa por célula. 25000 células
por pozo se sembraron en placas de 96 pozos de base clara con pared negra
(Corning Costar, R.U.) incubados durante la noche. Después de la aspiracion
de medio de crecimiento, las celulas se lavaron con 2 x 200 pl de medio de
prueba libre de inositol (IF), 3% de albumina de suero de bovino, 2 uM de L-
glutamina. Las células se incubaron durante 16 hr con DMEM libre de inositol
en presencia de [*H]-mio-inositol 1 uCi por pozo (Amersham R.U.).

El medio de crecimiento después se aspiré y las células se
lavaron con 2 x 200 ul de iIF DMEM. Las células se pre-incubaron (30 min,
37°C) en ausencia o presencia de compuestos de prueba antes de la adicién
de varias concentraciones de NKB (0.1 nM - 10 mM) en presencia de LiCl (5
mM). Después de 30 min de incubacion con el agonista, la prueba se terminé

por aspiracion del medio de prueba y |la adicion de 200 ul de acido formico 0.1



326

M a las células. Después de una hora de incubacion, alicuotas de 20 ul se
mezclaron con 80 ul de esferas de silicate de itrio en placas pico blancas
sdlidas (PerkinElmer). Las placas se agitaron suavemente durante 1 hr antes
de permitir que la mezcla de esferas se sedimentara durante 2 hr. Las placas
se contaron en TopCount (PerkinElmer). Los datos se presentan como un
porcentaje de la respuesta de NKB maxima. Las curvas de concentracion-
respuesta se analizaron con el uso de una ecuacion logistica de 4 parametros
(GraphPad Prism, GraphPad Software Inc.). Los valores de pA; se obtuvieron
por analisis de Schild. Los datos son de la media £ media del error estandar

de tres experimentos.

Resultados

Los compuestos de los ejemplos E1 a E33 se probaron en la
prueba de afinidad de unién de NK1 y presentaron afinidad de unién > 8.0 pK;.

Los compuestos de los ejemplos E34-E40 y E72 presentaron
afinidad de unién en la prueba de afinidad de unidén de NK1 > 8.5 pK,.

Los compuestos de los ejemplos E41-E71 y E73-E104
presentaron afinidad de unién en la prueba de afinidad de unién de NK1 > 8.0
pK;.

LLos compuestos de los ejemplos E1 a E33 también se probaron
en la prueba de afinidad de union de NK3 y presentaron afinidad de unién >
5.5 pKi.

Los compuestos de los ejemplos E34-E40 y E72 presentaron
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afinidad de unidn en la prueba de afinidad de unién de NK3 2 8.0 pK;.
Los compuestos de los ejemplos E41-E71 y E73-E104
presentaron afinidad de unidn en la prueba de afinidad de union de NK3 > 5.0

pKi.
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

1.- Un compuesto de la formula (I) o una sal farmacéuticamente

aceptable del mismo:

" "“*3&
‘CH

en donde: X representa un atomo de nitrégeno; Y representa -C(Hy)-,
(-C(H2)-)2. -S(03)- o -C(=0)-; Z representa -C(Hz)-, -S(O2)-, -N(R%-, o un
atomo de oxigeno o azufre; A representa hidrogeno o -CH,OH; R? representa
hidrégeno, alquilo de Cq, alcoxi de Cis, -COR” 0 -SO,R’; R’ representa
halégeno, alquilo de Cqg, alcoxi de Cis, =0, halogenoalquilo de Cis 0
halogenoalcoxi de Cq, hidroxilo o -CH;OH; m representa un entero de 0 a 3;
R? representa halégeno, =0, alquilo de Cq (opcionalmente sustituido por uno
o mas grupos hidroxilo), -COOR’, -CONR'R®, alcoxi de Ci.5, halogenoalquilo
de C4s 0 halogenoalcoxi de Cis 0 alquilo de Cis-O-alquilo de Cqg n
representa un entero de 0 a 3; p y g independientemente representan un

entero de 0 a 2; R® representa un grupo -arilo, -heteroarilo, -heterociclilo, -aril-
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arilo, -aril-heteroarilo, -aril-heterociclilo, -heteroaril-arilo, -heteroaril-heteroarilo,
-heteroaril-heterociclilo, -heterociclil-arilo, -heterociclil-heteroarilo 0
-heterociclil-heterociclilo, todos los cuales pueden ser opcionalmente
sustituidos por uno o mas (v.gr., 1, 2 6 3) halégeno, grupos alguilo de Cq5
(opcionalmente sustituido per uno ¢ mas grupos hidroxilo), cicloalquilo de Ca.g,
alcoxi de Cq., hidroxilo, halogenoalquilo de C1.5, halogenoalcoxi de C4., ciano,
-S-alquilo de Cy, -SO-alquilo de C1.6, -SO-alquilo de Ci, _COR’, -CONRTR?,
-NR'R®, NR’CO-alquilo de C1.5, NR’SOs-alquilo de C1., alquilo de C1.5-NR'RE,
-OCONR’R®, -NR’CO,R® o -SO,NR’R%: R* y R® independientemente
representa alquilo de Cig, 0 R* y R® junto con el atomo de carbono al cual
estan unidos juntos pueden formar un grupo cicloalquilo de Cag; R® representa
halégeno, alquilo de Ci.s, cicloalquilo de Cs.g, alcoxi de C1.s, halogenocalquilo
de Cys 0 halogenoalcoxi de Cis, s representa un entero de 0 a 4; R’ y R®
independientemente representa hidréogeno, alquilo de Cqis 0 cicloalquilo de
Cs.s; 0 solvatos de los mismos.

2.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque p y q ambos representan 1, X representa un
atomo de nitrégeno, Y representa -C(Hs)- y Z representa -C(Hz)-.

3.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque p y g ambos representan 1, X representa un
atomo de nitrdgeno, Y representa (-C(H2)-)2 y £ representa un atomo de
oxigeno.

4.- El compuesto de conformidad con la reivindicacion 1,
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caracterizado ademas porque p y g ambos representan 1, X representa un
atomo de nitrégeno, Y representa -S(03)- y Z representa -C(Hz)-.

5- El compuesto de conformidad con la reivindicacidon 1,
caracterizado ademas porque p y q ambos representan 1, X representa un
atomo de nitrogeno, Y representa -C(=0)- y Z representa -C(Hz)-.

6.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque p representa 1, q representa 2, X representa un
atomo de nitrégeno, Y representa -C(Hy)- y Z representa -C(H3)-.

7.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque p representa 2, q representa 1, X representa un
atomo de nitrégeno, Y representa -C(Hz)- y Z representa -C(H3)-.

8.- El compuesto de conformidad con la reivindicacién 1,
caracterizado ademas porque p y q ambos representan 1, X representa un
atomo de nitrogeno, Y representa (-C(H3)- )2 y Z representa -S(O;)-.

9.- El compuesto de conformidad con la reivindicacidn 1,
caracterizado ademas porque p y q ambos representan 1, X representa
nitrégeno, Y representa (-C(Ha)-); y Z representa -N(R%)-.

10.- El compuesto de conformidad con la reivindicacién 1,
caracterizado ademas porque p representa zero, q representa 1, X representa
nitrédgeno, Y representa -C(Hs)- y Z representa -C(Hj)-.

11.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 10, caracterizado ademas porque m representa 0 6 1.

12.- El compuesto de conformidad con cualquiera de las
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reivindicaciones 1 a 11, caracterizado ademas porque n representa 06 1.

13.- El compuesto de conformidad con cualquievra de las
reivindicaciones 1 a 12, caracterizado ademas porque R' representa =0,
hidroxilo, -CH,OH.

14.- ElI compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 13, caracterizado ademas porque R? representa =0,
alquilo de Ci, alquilo de C16-O- alquilo de C,.s, halogenoalquilo de Cq.5 0
alquilo de C4 sustituido por un grupo hidroxilo.

15.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 14, caracterizado ademas porque A representa hidroégeno
o - CH,OH.

16.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 15, caracterizado ademas porque R’ representa alquilo
de Cie. |

17.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 16, caracterizado ademas porque Z representa -N(R%)- y
R? representa hidrégeno, alquilo de C1.5, -COR’ 0 -SO2R’.

18.- ElI compuesto dé conformidad con la reivindicacion 17,
caracterizado ademas porque R’ representa alquilo de C1.s.

19.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 18, caracterizado ademas porque R® representa -arilo
monosustituido por un halégeno o grupo alquilo de C4, -arilo disustituido por

un halégeno y grupo alquilo de C4s, -arilo monosustituido por alquilo de Ci.
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sustituido por uno o mas grupos hidroxilo, -arilo disustituido por un halégeno, -
heteroarilo monosustituido por alquilo de Cy.¢ 0 -heteroarilo disustituido por un
halogeno y un grupo alquilo de Cq..

20.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 19, caracterizado ademas porque R* y R® ambos
representan alquilo de C1.5 0 R? y R® junto con el atomo de carbono al cual
estan unidos forman un grupo cicloalquilo de Cj.s.

21.- ElI compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 20, caracterizado ademas porque s representa 2 y ambos
grupos R® son halogenoalquilo de C1.s.

22.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque p y g ambos representan 1, X representa un
atomo de nitrdgeno, Y representa (-C(H2)-),, Z representa un atomo de
oxigeno, n representa 1, R? representa alquilo de Ci.s sustituido por un grupo
hidroxilo, R® representa -arilo disustituido por un halégeno y grupo alquilo de
Cis R* y R® ambos representan alquilo de Cq.s y S representa 2 en donde
ambos grupos R°® son halogenoalquilo de C1.s.

23.- El compuesto de conformidad con la reivindicacién 1&
caracterizado ademas porque p y g ambos representan 1, X representa un
atomo de nitrégeno, _Y_ representa (-C(H2)-)2, Z representa -S(03)-, n
representa 1, R? representa alquilo de Cy.s sustituido por un grupo hidroxilo,
R* representa -arilo disustituido por un halégeno y grupo alquilo de Cys, R* y

R®> ambos representan alquilo de Cys y s representa 2 en donde ambos
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grupos R® son halogenoalquilo de C.

24.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque p y q ambos representan 1, X representa
nitrégeno, Y representa (-C(Hy)-}2, Z representa -N(R?)-, n representa 1, R?
representa alquilo de Cy sustituido por un grupo hidroxilo, R representa -
arilo disustituido por un halégeno y grupo alquilo de Cis R* y R® ambos
representan alquilo de Cq5 y s representa 2 en donde ambos grupos R® son
halogenoalquilo de Ci..

25.- El compuesto de conformidad con la reivindicacién 1,
caracterizado ademas porque p y g ambos representan 1, n y m ambos
representan 0, A representa hidrégeno, X representa nitrogeno, Y representa
(-C(H2)-)2, £ representa -N(RZ)-, R® representa -arilo sustituido por un
halégeno y grupo alquilo de Cy5, R* y R® ambos representan alquilo de Cyg, s
representa 2 en donde ambos R® grupos son halogenoalquilo de Cis y R?
representa -COR7, en donde Ry es alquilo de Cq.

26.- El compuesio de conformidad con la reivindicacion 1,
caracterizado ademas porque es un compuesto de la formula E1-E104 o una
sal farmacéuticamente aceptable del mismo.

27.- El compuesto de conformidad con la reivindicacion 1,
seleccionado del grupo que consiste de: 2-[3,5-bis(trifluorometilo)fenil]-N-{4-(4-
fluoro-2-metilfenilo)-6-[(7S,9aS)-7-(hidroximetil)hexahidropirazino[2,1-
c][1,4]oxazin-8(1H)-il)-3-piridinil}-N,2-dimetilpropanamida, 2-(3,5-

bis(trifluorometilo)fenil]-N-{4-(4-fluoro-2-metilfenilo)-6-{(7S,9aR)-7-
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(hidroximetilyhexahidropirazino[2,1-c][1,4]oxazin-8( 1H)-il]-3-piridinil}-N, 2-
dimetilpropanamida, 2-[3,5-bis(trifluoreometilo)fenil]-N-{4-(4-fluoro-2-
metilfenilo)-6-[(7S)-7-(hidroximetil)-2,2-dioxidohexahidropirazino[2,1-
c][1.4]tiazin-8(1H)-il]-3-piridinil}-N,2-dimetilpropanamida, N-[6-[(3S)-8-acetil-3-
(hidroximetilo)octahidro-2H-pirazino[1,2-a)pirazin-2-il]-4-(4-fluoro-2-metilfenilo)-
3-piridinil]-2-[3,5-bis(trifluorometilo)fenil]-N,2-dimetilpropanamida, o una sal
farmaceéuticamente aceptable de los mismos.

28.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque es: 2-[3,5-bis(trifluorometilo)fenil}-N-{4-(4-fluoro-
2-metilfenilo)-6-[(7S,9aR)-7-(hidroximetilyhexahidropirazino[2,1-c][1,4]oxazin-
8(1H)-il]-3-piridinil}-N, 2-dimetilpropanamida o una sal farmacéuticamente
aceptable del mismo.

29.- El compuesto de conformidad con la reivihdicaci()n 1,
caracterizado ademas porque es: N-[6-[(9aS o 9aR)-8-acetiloctahidro-2H-
pirazino[1,2-a]pirazin-2-il]-4-(4-fluoro-2-metilfenilo)-3-piridinil]-2-[3,5-
bis(trifluorometilo)fenil]-N,2-dimetilpropanamida (enantibmero 2) o una sal
farmacéuticamente aceptable del mismo, en donde "enantiomero 2" significa
un solo enantidmero de estereoquimica absoluta desconocida preparado de
conformidad con el ejemplo 72 descrito aqui.

30.- Un procedimiento para la preparacion de un compuesto de
la férmula (1) 6 una sal farmacéuticamente aceptable del mismo de
conformidad con cualquiera de las reivindicaciones 1 a 29, el procedimiento

comprende: (a) hacer reaccionar un compuesto de la formula (ll)

5
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5 en donde R® R* R® R®y s son como se definid antes y L' representa un
grupo residual adecuado tal como un atomo de halégeno (v.gr., cloro), con un

compuesto de la formula (I11)

RYME VA
Y (R),
N
T ?CHZ)Q
10 {CH, )~ _-NH
(I
o un derivado opcionalmente protegido del mismo, en donde R', R, m, n, p, q,
X, Y, Zy A son como se definid antes; opcionalmente después seguido por (b)
desproteccion de un compuesto de la férmula (I) que es protegido; y (c)
15 interconversion a otros compuestos de la férmula (l).

31.- Una composicion farmacéutica que comprende el
compuesto de la formula (I) como se define en cualquiera de las
reivindicaciones 1 a 29 o una sai farmacéuticamente aceptable del mismo y un
vehiculo farmacéuticamente aceptable o excipiente.

20 32.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 29 para usarse en terapia.

33.- El compuesto de conformidad con cualquiera de las

reivindicaciones 1 a 29 para usarse en el tratamiento de trastornos psicéticos.
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34.- £l uso de un compuesto como se reclama en cualquiera de
las reivindicaciones 1 a 29 en la fabricacion de un medicamento para el
tratamiento de trastornos psicoticos.

35.- Un método de tratamiento de trastornos psicéticos que
comprende administrar a un hospedero que necesita el mismo una cantidad
efectiva de un compuesto de la férmula (1) de conformidad con cualquiera de
las reivindicaciones 1 a 29 o una sal farmacéuticamente aceptable del mismo.

36.- Una composicion farmacéutica para usarse en el tratamiento
de trastornos psicoticos que comprende el compuesto de la formula (1) de
conformidad con cualquiera de las reivindicaciones 1 a 29 o una sal
farmacéuticamente aceptable del mismo y un vehiculo farmacéuticamente

aceptable.
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RESUMEN DE LA INVENCION

De conformidad con la invencién, se proveen compuestos
novedosos de la formula (I) o una sal farmacéuticamente aceptable de los

mismos:

(CH.) N N
2™~ - l 0 (Rs)s
= N
R | R‘ RS

n

en donde: X representa un atomo de nitrogeno; Y representa -C(Ha)-,
(-C(Hz2)-)2. -S(03)- o -C(=0)-; Z representa -C(H)-, -S(O,)-, -N(Rz)-, 0 un
atomo de oxigeno o azufre; A representa hidrogeno o -CH;OH; R? representa
hidrogeno, alquilo de Cy, alcoxi de Cig -COR’ o -SO;R”; R’ representa
halégeno, alquilo de Cyg, alcoxi de Cyg, =0, halogenoalquilo de Cys ©
halogenoalcoxi de Cq, hidroxilo o -CH,OH; m representa un entero de 0 a 3;
R? representa haldgeno, =0, alquilo de C1.¢ (opcionalmente sustituido por uno
o mas grupos hidroxilo), -COOR’, -CONR'R?®, alcoxi de Cy., halogenoalquilo
de Cis 0 halogenoalcoxi de Cys 0 alquilo de Cy6-O- alguilo de Ci5, n
representa un entero de 0 a 3; p vy q independientemente representan un
entero de 0 a 2; R® representa un grupo -arilo, -heteroarilo, -heterociclilo, -aril-

arilo, -aril-heteroarilo, -aril-heterociclilo, -heteroaril-arilo, -heteroaril-heteroarilo,
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-heteroaril-heterociclilo, -heterociclil-arilo, -hetercciclil-heteroarilo 0
-heterociclil-heterociclilo, todos los cuales pueden ser obcionalmente
sustituidos por uno o mas {(v.gr., 1, 2 6 3) halogeno, grupos alquilo de Cis
(opcionalmente sustituido por uno 0 mas grupos hidroxilo), cicloalquilo de Cs.,
alcoxi de Cq., hidroxilo, halogenoalquilo de C4.5, halogenoalcoxi de Cq, ciano,
-S-alquilo de C1.g, -SO-alquilo de C15, -SO»-alquilo de Ci, -COR’, -CONR'R?,
-NR’R®, NR’CO-alquilo de C1.6, NR"SO;-alquilo de C1.s, alquilo de C1.5-NR'R?,
-OCONR’R®, -NR'CO,R® o -SO,NR'R®: R* y R® independientemente
representa alquilo de Cis, 0 R* y R® junto con el 4tomo de carbono al cual
estan unidos juntos pueden formar un grupo cicloalquilo de Cs 4; R® representa
halégeno, alquilo de C,.5, ciclecalquilo de Csg, alcoxi de Cyg, halogenoalquilo
de Cyi4 0 halogenoalcoxi de Cq4, s representa un entero de O a 4; R’ y R®
independientemente representa hidrégeno, alquilo de Cq 0 cicloalquilo de

Ci.a; 0 solvatos de los mismos.

JJ
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the international application in the language in which it was filed

D a transiation of the international application into , which is the language
of a translation furnished for the purposes of mternauonal search (Rules 12, S(a) and 23.1(b)}

u

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. |.

N
E

Certain claims were found unsearchable (See Box No. [l)
3. |:] Unity of invention is facking (see Box No [ll}

4. With regard to the title,
D the text is approved as submitted by the applicant
the text has been established by this Authority to read as {ollows:
PYRIDINE DERIVATIVES AND THEIR USE IN THE TREATMENT OF PSYCHOTIC DISORDERS

5. With regard to the abstract,
the text is approved as submiftted by the applicant

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. [V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be pdblished with the abstractis Figure No.
D as suggested by the applicant
: D as selected by this Authority, because the applicant failed to suggest a figure

D as selected by this Authority, because this figure better characterizes the invention
b. [[]  none of the figures is to be published with the abstract

Form PCT/HSA/210 (first sheat) (Aprit 2005)



international application No.

INTERNATIONAL SEARCH REPORT PCT/EP2006/008845

Box !l Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Although claim 35 is directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. D Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without etfort justifying an additional fee, this Authority did notinvita payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Aemark on Protest D The additional search fees were accompanied by the applicant's protest.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2}) (January 2004}




INTERNATIONAL SEARCH REPORT

Internatiohal application No

PCT/EP2006/008845

CLASSIFICATION OF SUBJECT MATTER

?NV. C07D513/04 €070487/04 €070498/04
A61K31/542 A61K31/4439  A61K31/551

A61K31/4985  A61K31/5383
A61P25/00

Accotding 10 International Patent Classification (IPC) or 1o both natlonal classitication and IPC

B. FIELDS SEARCHED

Minimum documenialion searched (classificalion system followed by classification symbols)

€070 A6lK A61P

Documentation searched other than mintmum documentation 10 the exient that such documents are included in the tialds searched

Electronic dala base consulied during 1he Inlernational search (name of gata base any, where praclical, search lerms used)

EPO-Internal, WPI Data, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Chation of document, with indicalion, where appropriate, ¢! the relevant passages

Relevant 1o ctaim No.

Y WO 2005/002577 A (HOFFMANN LA ROCHE [CHJ; 1-36

cited in the application
46-50,52,53

HOFFMANN TORSTEN [DE]; KOBLET ANDREAS
[CH]; PE) 13 January 2005 (2005-01-13)

page 4, line 10 - line 13; claims

Y WO 03/066621 Al (GLAXO GROUP LTD [GBJ; 1-36
ALVARO GIUSEPPE [IT1; DI FABIO ROMANO
[IT]) 14 August 2003 {2003-08-14)

page 9, line 16 - 1ine 18; claims 1,12

Y WO 03/066635 A (GLAXO GROUP LTD [GBJ; 1-36
ALVARO GIUSEPPE [IT]; DI FABIO ROMANO
{I71; TRAN) 14 August 2003 (2003-08-14)
page 14, line 32 - line 34; claim 1

D Furiher documents are listed in the continuation of Box C.

See patent tamily annax.

* Special categories of ciled documents :

*A* document defining the general slate of (hg an which is hot
considered {o be of particular relevance

*E’ earlier document bul published on or atier the intarnational
tiling date

‘L' documeni which may throw doubls on prierty clalm(s) or
which is cled to establish the publication date of ancther
citation or other special reason (as specitied)

Q" document referring to an oral disclosure, use. exhibition or
olher means

‘P document pyblished prior to the infernationai filing date but
later than the priority date claimed

'T* later document published after the internatlonal tiling date
or priority date and nol in conilict with the application bul
clted to understand the principle or theory underlying the
invention

*X' documant of panicular relevance; lhe claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step whén the dacument is laken atone

*Y' document of parnilcular relevance; the claimed invention
cannot be considered 1o involve an inventiva step when the
document is combinad wilth one or more othet such docu—
_mc’erl:ts. such combination being obvious to a person skilled
intha an.

*&" document mamber of tha same paten! famity

Date of tha actual completion of Ihe internatlonal search

5 January 2007

Date ot mailing of the intemational search report

18/01/2007

Name and maiting address of the ISA/

European Patent Ottice, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel (+31-70) 340-2040, Tx. 31 657 epo nl,
Fax: {(+31-70) 340-3016

Authorized officer

MORIGGI, J

Form PCTASA/21) (second sheel) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent famlly members

International application No

PCT/EP2006/008845
Patent document Publication Patent tamily Publication
cited in search report date member(s) date
W0 2005002577 A 13-01-2005 AU 2004253267 Al 13-01-2005
BR PI0412291 A 19-09-2006
CA 2530886 Al 13-01-2005
CN 1852712 A 25-10-2006
KR 20060030893 A 11-04-2006
MX  PAD6000192 A 11-04-2006
US 2005090533 Al 28-04-2005
W0 03066621 Al 14-08-2003 AU 2003207023 Al 02-09-2003
EP 1472243 Al 03-11-2004
JP 2005524636 T 18-08-2005
US 2005096313 Al 05-05-2005
WO 03066635 A 14-08-2003 AT 308543 T 15-11-2005
AU 2003205753 Al 02-09-2003
BR 0307123 A 07-12-2004
CA 2475619 Al 14-08-2003
CN 1628115 A 15~-06-2005
DE 60302137 D1 08-12-2005
DE 60302137 T2 20-07-2006
oK 1472256 T3 20-03-2006
EP 1472256 Al 03-11-2004
ES 2250870 13 16-04-2006
IS 7382 A 04-08-2004
JP 2005524637 T 18-08-2005
MX  PAQ4006791 A 06-12-2004
US 2005176715 Al 11-08-2005
ZA 200404842 A

26-07-2005

Form PCTASA/210 {patent family annex) (April 2005)
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PATENT COOPERATION TREATY

From the ‘ ‘ . @ k
INTERNATIONAL SEARCHING AUTHORITY

To PCT

see form PCTASAR20 WRITTEN OPINION OF THE

(PCT Rule 43bis.1)

INTERNATIONAL SEARCHING AUTHORITY

Date of mailing
(dayinonthirear) see torm PCTASAR10 (second sheet)

Applicant's or agent's file reference FOR FURTHER ACTION
see form PCTASAR20 See paragraph 2 below

Intemational application No. International filing date (dayinonthyear) Priority date {daytnonthiear)
PCT/EP2006/008845 07.09.2006 08.05.2005

[ International Patent Classification (IPC) or both national classification and IPC

A61P25/00

INV. CO7D51304 C07D487/04 CO7D498/04 AB1K31/4985 A61K31/5383 A61K31542 AB1K31/4439 A61K31/551

Applicant .
SMITHKLINE BEECHAM CORPORATION

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. Il Priority
Box No. it Non-establishment of opinion with regard to novelly, inventive step and industrial appiicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a}(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VIl Certain defects in the international application

OO0 HNOKOR

Box No. Vil Certain observations on the international application
2. FURTHER ACTION

if a demand for international preliminary examination is made, this opinion wilt usually be considered lo be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that wrilten opinions of this International Searching Authority

‘will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a wrilten reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of maiting of Form PCTASA/220 or before the expiration of 22 months from the pricrity date,
whichever expires later.

For further options, see Form PCTASAZ220.

3.  For further delails, see noles to Form PCTASA220.

&

Name and mailing address of the [SA: Date of compietion of Authorized Officer ”
this opinion a_‘w‘“ o,
European Patent Office see fori -
_.@) D-80298 Munich PCTISAZIO MORIGGI, J !
———— Tel. +49 89 2399 - 0 Tx: 523656 epmu d %,
Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-2692 Mo s

Form (PCTASAR37) (Cover Sheet) (April 2005)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY , PCT/EP2006/008845

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed

0 atranslation of the internationat application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
dJ asequence listing
[0 tabte(s) related to the sequence listing
b. format of material:
0 on paper
[0 in electronic form
c. time of filingfurnishing:
(3 contained in the intemnationa! application as filed.
O filed together with the international application in electroni¢ form.
O furnished subsequently to this Autharity for the purposes of search.
3. O In addition, in the case that mare than one version or copy of a sequence listing and/fr table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments:

Form PCTASA/237 (April 2005)



WRITTEN OPINION OF THE International application No.@
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006/008845

Box No. il  Non-establishment of opinion with regard to novelty, inventive step and .industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

0 the entire international application
claims Nos. 35 (Industrial Applicability)
because:

the said international application, or the said claims Nos. 35 relate to the following subject matter which
does not require an international search (specify):

see separate sheet

(O the description, claims or drawings (indicate particular elements below) or said claims Nos,  are so
unclear that no meaningful opinion could be formed (specify): .

O the claims, or said claims Nos. are so inadequately supported by the description that no meamngful opinion
could be formed (specify):

O no international search report has been established for the whote application or for said claims Nos.

' a meaningtul opinion couid not be formed withaut the sequence listing; the applicant did not, within the
prescribed time limit:

O furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O rfurnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable 1o it.

O pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules t3ter.1{a) or {b).

[0 a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did nat, within the prescribed time limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

[0 the tables related to the nucleotide andior amino acid sequence listing, if in electronic form anly, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

[J See Supplemental Box for further details

(

Form PCTASA/237 (April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY . PCT/EP2006/008845

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelly, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Ciaims 1-36
No: Claims
Inventive step (IS) Yes: Claims
No: Claims 1-36
Industrial applicability (IA) Yes: Claims 1-34, 36

No: Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING v
AUTHORITY (SEPARATE SHEET) PCT/EP2006/008845
Re item il

Claim 35 relates to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Conseqguently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a){i) PCT).

Re Item V.
1. Reference
Reference is made to the following documents:

D1 : WO 2005/002577 —
D2 : WO 03/066621
D3 : WO 03/066635 —

2. Novelty

Prior art document D1 discloses pyridine derivatives useful for treating schizophrenia. The
groups R* and R® of the compounds of formula (I) of claim 1 of D1 can form, together with
the nitrogen to which they are attached, a monocyclic, a bridged or a spiro-fused ring
system but no ortho-fused rings as disclosed in the present application.

Prior art documents D2 and D3 disclose piperidine derivatives useful in the treatment of
schizophrenia. The compounds of formula (1) of the present invention differ however from
those of D2 and D3 in the presence of a pyridine instead of a piperidine.

The subject-matter of claims 1-36 therefore appears to be new in the sense of Article 33(2)
PCT. |

3. Inventive Step
Document D3 is regarded as being the closest prior art to the subject-matter of claim 1. D3

discloses p?peridine derivatives useful in the treatment of schizophrenia.

As previously mentioned, the subject-matter of claim 1 therefore differs from D3 in the
presence of a pyridine instead of a piperidine and a reversed amide.

The problem to be solved by the present invention may therefore be regarded as how to

Form PCT/NSA/237 (Separate Sheet) (Sheet 1) {EPO-April 2005)
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WRITTEN OPINION OF THE Interﬁational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2006/008845

provide further compounds useful in the treatment of schizophrenia.

The biological data provided on page 185 of the description seem to indicate that the
compounds of formula (l) of claim 1 of the present application actuaily solve the technical
problem.

However, in view of documents D1 and D2, it would appear obvious to the person skilled in
the art confronted to the problem of providing further compounds useful in the treatment of
schizophrenia that the central units pyridine-N-CO and piperidine-CO-N are equivalent
features. As a result, starting from the'compounds of formuia (1) of claim 1 of D3, the
skilled person would have replaced the piperidine-CO-N moiety with pyridine-N-CO,
thereby arriving at the compounds of formula (1) of the present invention.

As a result, the problem underlying the present application can no longer be seen in simply
the provision of further compounds useful in the treatment of schizophrenia but in the
provision of further compounds useful in the treatment of schizophrenia that possess
unexpected propetrties over those of the closest prior art D3. In the absence of
comparative test results or other appropriate information, the modification made by the
applicant appears to be arbitrary and it is not possible to decide whether such a problem
has been solved or not.

The present application does not therefore appear to involve an inventive step in the sense
of Article 33(3) PCT.

4. Industrial Applicability
The subject-matter of claims 1-34 and 36 appears to be industrially applicable in the sense
of Article 33(4) PCT.

5. Remarks

Claims 26 and 29 do not meet the requirements of rule 6.2 (a) PCT, whereby reference to
the description is not allowed, except where absolutely necessary.

Form PCT/ISA/237 {Separate Sheet) (Sheet 2) (EPO-April 2005)
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
FATENTE DE INVENCION [V]/ MODELO DE UTILIDAD [ ]
$ Indicacion de que se sollcita la conceslén de Lna patents L
% Datos de Identlficacion del sallcltants o de la persona que presenta la solicitud g1~
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogotéa,
2020

Doctor{a)

OLARTE GARCIA CARLOS REINALDO
Apoderado(a) y/o Representante de
SMITHKLINE BEECHAM CORPORATION

REFERENCIA Radicacidén No. 8 24576
Solicitud internacional PCT/EP2006/008845
Fecha inicio fase nacional 09/04/2008
Tramite . 11
Evento 378
Actuacidn 430
Oficic No. 5224

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidn 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidén en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesidén del
derechc a la patente del inventor al solicitante o a su causante. (Art. 26-k}
Decisidn 486.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacidén del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimientce al presente requerimiento, la solicitud se
considerard abandonada y perderd su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quintg del /titulo primero de la Circular Unica No.10 de 2001.

ALIX CARMENZA CES
Jefe de la divi

ES pE VERGEL
én de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista de
fecha yils)

adpall - HBR, Zagg




